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Taking this opportunity, we express our gratitude for your purchase of Toshiba semiconductor products.
We are pleased to inform you that out publication “Toshiba Motor Control & Driver IC Series Data
Book (1992)” has been completed.

Precision micro motors and actuators — and as their controls, semiconductors such as IC and LSI —- are
used in main and auxiliary drive mechanisms. It is no exaggeration to state that these drive mechanisms
form the ‘hearts” of nearly all AV, OA, and FA systems that have been developed and mass-produced
recently.

High-accuracy spindles and actuator head drives of laser-use electronic devices such as optical disk
drives, compact disk players (CDP), video disk players (VDP) etc., spindles and head drives of high-density
recording systems such as floppy disk drives (FDD) and hard disk drives (HDD) —and in particular, driving
mechanisms of factory automations, robots, etc.— can be attributed to the collective results of updated
control, high-accuracy machining and semiconductor techniques, forming part of “mechatronics,” and
all-inclusive title concemning interface technology of both mechanical and electronic-controlled systems.

Such driving mechanisms employ DC brush motors, brushless motors, stepping motors, voice coil motors,
solenoids and so on in accordance with requirements for them. Toshiba’s newly completed Data Book
describes IC’s for the controls and drives of the systems mentioned above.

The applied circuits and other items displayed in this publication are shown for your reference in
practical use. Kindly note that Toshiba Corporation in no case shall be obligated to assume responsibility
for the infringement of any third party’s patent, or any other rights, resulting from using the circuits
displayed in this Data Book. The products described in this document contain strategic products subject to
COCOM regulations. They should not be exported without authorization from the appropriate governmental
authorities.



How to Use This Data Book

iC’s for controlling and driving motors can be classified under two categories—(1) in accordance with
motors to be controlled or (2) with equipments to be used. The first category, for example, includes IC’s
for hall motor drivers, IC’s for brush motors, and IC’s for stepping motors. In the second category, IC’s
are listed in accordance with their applications such as IC’s for VCR or IC’s for HDD.

For the convenience of users, this Data Book contains two indexes—(1) classified according to motors
and (2) classified by applications—to enable you to quickly and conveniently find the particular IC wanted.
If you have already chosen a motor, the necessary IC can be found by consulting the “Motor Control/Drive
Circuit Line Up.” If you have decided on an application, the necessary IC for the motor can be found in
the Applications.

For the IC found from both indexes, consult the page in the “FUNCTION INDEX,, (Page 7 ), pages
for their data sheets are shown in the Indexes and Sheets.

IMPORTANT NOTICE
Toshiba does not assume any responsibility for use of any circuity
described; no circuit patent licenses are implied, and Toshiba re-

serves the right, at any time without notice, to change said circuitry.
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1. FUNCTION INDEX (General Information)

Equipment Model Package Max. rating Functions Page
TCY142AP DIP 16-P-300A _ §-bit D/A conversion-type F/V P/V converter 605
incorporated, no adjustment required -
TC9192AP/AF DIP 18-P-300A _ Double PLL controller incorporating 8-bit D/A ,
SOP20-P-300 converter 620
PLL
controller ; DIP 18-P-300A Same as TC9142AP,
TCOI93AP/AF SOP20-P-300 v 20mA for motor control of floppy disk driver (FDD) 634
, DIP 16-P-300A _ Same as TC9142AP,
TCR203APIAF | op 300 changing 300/360 rpm possible (for FDD) 645
Phase TC5081AP SIP9-P-A — General-use phase comparator 3
comparator 13 663
Fiv TA7715P DIP 16304 _ S/H type F/V converter 195
converter
TA7712P/F DIP20P-300A 8V  25mA | 3-phase single-chip hall motor controller 169
SSOP 24-P-300
TA7713P DIPXP0A | 8V 25mA 3.-phase_ single-chip hall motor controller for 181
video disk
TA7759P DIPISP-300A | 18V  10mA | 4-phase half-wave hall motor controller 230
Hall motor
20-p-
controller TA8412P/F ESI(P)PQ f ]30?03 18V 100mA | 3-phase single-chip hall motor controller 310
TA8413P DIP20-P-300A [ 18V 100mA | 3-phase single-chip hall motor controller 315
PLL-PWM type hall motor controller (constant
TA8443F QFP 60-P-1414F - angular velocity type), 460
multichip IC of TC9203, TA76494 and TA7712
TA7245BP/BP | HDIP I4-P-500A 26V 1.2A 3-phase bi-directional driver, current control 3
(LB)/CP/F HSOP 20-P-450 : type 43
TA7247AP HDIP 20-p 38V 1.5A 3-phase bi-directional dr_iver, voltage control type, 57
SW regulator controller incorporated
TA7248P HDIP 20-P 35V 09A 3-phase bi-directional driver, current control type 68
TA7259P/ HDIP 14--500A ) . .
P (LBY/F HSOP 20-p450 26V 1.2A 3-phase bi-directional driver, current control type {0
Hall motor
driver TA7260P HDIP 14P-5004) 35V 0.9A 2-phase bi-directional driver, current control type 85
TA7261P HDIP 14P-500A{ 25V 0.6A 2-phase bi-directional driver, current control type 04
TA7262P/ HDIP [4-P-500A . i : .
P (LB)/F HSOP 20-p-450 25V 1.5A 3-phase bi-directional driver, voltage control type 100
TAT7284P HDIP24P50 | 24.5V 0.6A 2-phase bi-directional F-servo single-chip driver 124
SDIP 24--300 Hall-sensorless 3-phase unipolar driver,
TAT733N/F SSOP 24-P-300 18V 124 SW regulator incorporated 204




provided with FG output terminal

Equipment Model Package Max. rating Functions Page
DIP 16-P-300A o . .
TA7736P(F HSOP 16-2-300 26V 1.0A 3-phase bi-directional driver, current control type 215
DIP 16:P-100A Low-voltage 3-phase unipolar (bi-directional) driver,
TA7745P/F 0P | 6-?-”‘5 A 18V 1.0A voltage control type, 225
- bi-directional drive possible by external transistors
TA8402F HSOPP40 | 18V 1.0a | Sameas TAT74SE/F, 271
control amplifier incorporated
2 i Same as TA7745P/F
TA8416F SS0P 16-P-123A \'% R ,
8 0.7A 2-hall sensor type, Vce opr=1.8 to 7.2V 336
¢ Low-voltage low-noise 2-phase half-wave driver.
F 2 . '
TA8422 SSOP 10-P-225 8V  0.7A Vee opr=1.2 to 8.0V 358
DIP 162-300A 3-phase bi-directional driver, current control type,
TA8423P/F s 18V 1.2A reference voltage generator for control amplifier 363
HSOP 16-P-300 X
incorporated, less external component type
Low-noise (quasi-sinusoidal) 3-phase bi-directional
TA8424F HSOP20-P450 118V 1.2A driver, current control type, FG amplifier 374
incorporated
3.phase bi-directional digital servo-type single-chip
TA8434F HQFP3OP-1010| 18V 0.7A | driver, 421
semi-linear drive, used for FDD spindle motor
Hallmotor ; 3-phase bi-directional digital PLL servo-type
driver TAB453AF HQFP3O-P-1010| 30V 1.2A multichip driver 1C 482
3-phase bi-directional digital servo-type single-chip
TA8463F HQFP30-P-1010| 8V 0.6A driver, semi-linear drive, used for FDD spindle 529
motor
3-phase bi-directional driver, current control type,
TAB466F HSOP I6-P-300 | 18V 0.7A reference voltage generator for control amplifier 547
incorporated, less external component type
Low saturation voltage large current, 3-phase half-
TD62M3600F | SS0P10-P-25 | 1OV 2A wave connecting multichip IC, 738
multichip IC of RN6006 x 3
Low saturation voltage large current, 3-phase half-
TD62M3601F | §s0P10-P225 | 30V 1.5A wave connecting multichip IC, 741
(2SA1203 (PNP Tr) x 3)
c Low saturation voltage, 3-phase full-wave connecting
.2 s
TDE2M3TO0F | SOPIPSA | 30V 15A | tichip IC (2SA1203 x 3, 25C2883 x 3) 744
c Low saturation voltage, 3-phase full-wave connecting
P
TD6IMSTOLE | SOPI6PIA | 10V 2A 1 ) ltichip IC (RN6006 x 3, RNS006 x 3) 748
TD62M3T02E | SSOPI6P-254 | 15V 2A Low saturation voltage, 3-phase full-wave connecting
{ Al multichip IC (2SA 1314 x 3, 2SC2982 x 3) 753
Fanmotor | TAS414P/F | DPWPTIA 133V 0.1A | Fan motor controller 320
driver, con- -
troller (for .
hallmotor) | TA8420AF | ssopippxs |30v  1a | Fanmotordriver, 346

i8i




o e

Equipment Model Package Max. rating Functions Page
. Fan motor driver,
TA8421AF S0P I0P25 | 30V 14 provided with motor condition check terminal 346
Fan motor
driver, con- Fan motor driver, _
troller (for TAB462F SOPIBPS | 35V 1.3A provided with FG and RD 523
hall motor)
* Fan motor driver, _
TA8473F SSOP 16-P-225A | 30V 1.2A Speed Change Type 554
TA7256P HSIP 10-P *18V 0.5A Dual-power operational amplifier 72
TA7272P HSIP 10-P £18V 1.2A Dual-power operational amplifier 112
TA8102P DIP16-P-300A | 15V 1.0A Dual-power operational amplifier with boot strap 251
TA8212F HSOP 20-P-450 | 14.5V 0.7A Quad-power operational amplifier 257
TA8406P/F DIPI6P-30A | +18V 0.5A Dual-power operational amplifier 287
HSOP 16-P-300
TA8407P/F | DIPI6PINA 1418y 94 | Dual- tional amplifi 291
Bridge driver ! HSOP [6:2-300 vatpower operationa’ ampiitier
(for linear
actuator) DIP 16-P-300A
TA8410P/F/K | HSOPI6P300 | #+9V 0.6A Dual-power operational amplifier 303
HSIP 10-P
TA8410AK HSIP 10-P *15V 0.6A Dual-power operatjonal amplifier 303
TA8449P HDIP 14P-50A | £ 15V 0.6A | Quad-power operational amplifier 470
TA8461F SSOP 24-P-300B | 30V 1.5A Dual-power operational amplifier 515
TA8464K HSIP10-P 18V 1.2A Dual-power operational amplifier 542
TA7257P HSIP - 25V 15A Single-bridge driver 76
TA7267BP HSPLPA |25V 1.0A | Single-bridge driver 106
TAT279P/ AP HDIP 14-P-500A | 25V 1.0A x 2 | Dual-bridge driver 117
TA7288P HSPIOP 25V 1.0Ax 2 | Sequential dual-bridge driver, 139
output voltage control possible
R . HSIP 10-P 25V . : :
Br@ge driver TA7291P/F/S | S0P 16230 P=1.0A Single-bridge driver, . 156
(switch type) SIPOP-A S/F=0.4A output voltage control possible
TA7354P SIP9-P-A 18V 0.2A Single-bridge driver 163
TA7733F SSOP 16-P-125A [ 18V 0.5A Low-voltage single-bridge driver, Vcc optMIN=1.8V | 201
TAS400P DIPPINA |25V 0.4A Sequential dual-bridge drive_r, 1604
output voltage control possible <
TA8401F SSOP 16-P-225A | 18V 0.5A Low-voltage single-bridge driver, Vcc oprtMIN=1.8V | 208
TA8405S SIPY-P-A 25V 0.4A Sequential dual-bridge driver 279
79 -



Equipment Model Package Max, rating Functions Page
SSOP 10-P-225 Single-bridge driver,
TAB409F/S SIPG-P-A 3V 04A output voltage control possible 296
TA8428K HSIP7-P 30V 1.5A High voltage single-bridge driver 403
TA8429H HIIP 1298 30V 3.0A High voltage 1a_rge current single-bridge driver, 411
stand-by function incorporated
TAB436AF SOP16-P-30A | 8V 1.0A Low On-Resistance MOSFET single-bridge driver 448
Bridge driver | *TA8440H HZIPI2PB  |SOV  1.5A High voltage single-bridge driver (PWM Type) 458
(switch type)
Low on-Resistance MOSFET dual-bridge driver
TA8460F QFP 32007 [ 6V 0.3A (PWM Type) 508
Low saturation voltage H-bridge
-P-205
TD62M4700F | SSOPI6-P-25A {10V 2A (RN6006 x 2, RN5006 x 2) 757
TD62M2701F | SSOPI6P-25A | 10V 2A H-bridge (2SA1203 x 2 + RN5006 x 2) 728
H-bridge, provided with Schottky diode
%))
TDEIM2T02F | SOPIPISA| 10V 2A | (RN6006 x 2 + 25C2982 x 2 + ULFWI49 x 2) 733
HDIP 14-P-500A PWM type bi-directional drive,
TAT7289P/F HSOP 20-P-450 30V 07A 4-bit buit-in DAC, constant current type 146 |
—
DIP 16-P-300A 2-phase bi-directional drive,
TATT74P(E HSOP 16-P-300 17V 0.35A power saving and stand-by functions incorporated 240
30V Facsimile system driver (serial input type PWM
TB6500AH HZIP25-P 0.8Ax2 control), driving two 2-phase bi-directional stepping | 565
0.6Ax 1 motors and one DC motor
3-phase/4-phase unipolar drive
TA8415P DIPI6P300A |28V 0.4A 1-phase, 2-phase and 1-2 phase 326
excitation possible
TA8425H TP 5 40V 1.5A PWM fnicro step si_nusoidal drive, single chip, 384
Stepping stepping motor driver
motor driver 2.phase bi-directional drive, 5V Single Powered
HSOP 16--100 ] -phase bi-directional drive, ingle Powere
TAB430AF 8V 04a Power saving and stand-by functions incorporated 416
Same as TA8425H
25- . ?
TA8435H HelP2p 40V 15A provided with reset terminal and monitor terminal 427
TA8437F SOPBPI0A | TV 0.3A Low-voltage Low On-Resistance MOSFET 2-phase 453
bi-directional stepping motor driver
TA8459F 0P2p0A | 6V 0.3A | Low-voltage Low On-Resistance MOSFET 2-phase 503
bi-directional stepping motor driver
TAS529F HsoP b4 |17V 0.5A 2-phase bi-directional drive, Law Satulation 558
voltage
TB6504F SS0P24P300 11OV O.15A Same as TA8435H, lout=0.15A 583




Equipment Model Package Max. rating Functions Page
P/F=35V
TD62064P/F | DIP 16P-30A AP=50V 4-channel NPN Darlington transistor array 6
JAP/BP-| HSOP 16-P-300 BP-1=80V| (for unipolar motor) 67
1.5Ax 4
TD62083AP DIPISPIOD | 50V 0.5Ax 8 8-channel NPN Darlington transistor array 679
) (for unipolar motor)
TD62164 DIP [6-P-300A AP/AF=50V | 4-channel NPN transistor array 687
/AP/BP/AF | HSOPI6-P-30 BP=80V (for unipotar motor)
. 0.7Ax 4
Stepping
motor driver F=35V
TD62308AP DIP 16-P-300A AP/AF=50V | 4-channel NPN Darlington transistor array,
/BP-1/F/AF HSOP 16-P-300 BP-1=80V | PNP transistor input (for unipolar motor) 699
1.5Ax 4
TD62318AP DIP 16-P-300A AP/AF=50V | 4-channel NPN transistor array,
/BP/AF HSOP 16-P-300 BP=80V PNP transistor input (for unipolar motor) 710
0.7Ax 4
TD62803P DIPI6-P600 | 28V 0.4A Same as TA8415P (different package) 772
. - Oil pump controller,
TA7363AP SpT2-A auto-stop possible 167
s . Electronic governor
Other I P §-p-125 :
er IC’s TAT7768F 50 6V 0.75A Vee opr=1.0 to 5.0V 237
. Low-voltage F-servo single-chip brush motor
TD6303F SSOP 16-P-300 7V 10mA controller Vee opr=1.8 to 6V 657
*Under development.
11—
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CIRCUIT LINE UP




2. MOTOR CONTROL/DRIVE CIRCUIT LINE UP

2-1

Solenoids/Actuator Driver I1C’s

Various power operational amplifiers are available as linear actuator drivers for driving VCM, etc.
Transistor arrays for driving solenoids and relays as reactance loads.

e Bipolar transistor array series

LOW LEVEL INPUT ACTIVE

HIGH LEVEL INPUT ACTIVE

Io

(@A) INPUT O"W"r: INPUT OAM,.K:
TD62603P/F TD62382AP/F/AF | TD62551S TD62501P/F | TD62583AP/F At
TD62604P/F l 1} TD62380P
ouT TD62555S TD62507P/F | TD62591AP
TD62301P/F t
! TD62302P/F | TD62594AP
TD62306P/F | TD62595SAPAF
SIN- 500 TD62307P/F [
GLE TD62601P/F | TD62598AP AF
TD62602P/F
500 TD62383P TD62303P/F | TD62381P/F
TD62309P/F
{
OUTPUT 700
(SINK)
| TD62006P/F | TD62081CP
ouT TD62007P/F 0
500 TD62008AP/P/AF | TD62084CP
TD62304P/AP/AF F| TD62384AP/F “AF TD82001P-AP-F-AF | TD62081 AP/ F/AF
500 TD62305P/AP/AF E| TD62385AP/F - At ! B
TD62004P AP F-AF | TD62084AP/F- AF;
{ TD62101P/F
DAR- 700 @
LING- TD62105P/F
TON
700 | TD62318AP/AF/ TD62164 AP/AF
BP /BP
: TD62308AP/BP-1 TD62064P/AP/F/B
- | | F/aF p-I
TD62074P AP, ' AF
TD62107P/BE/F
1500
) TD62703P/F TD62705P/F
500 TD62706P/F
SIN-
GLE 500 TD62785B/F
{
ouT 700
OUTPUT
(SOURCE) ! TD62771AP TD62781AP/F At
500 TD62782AP/F AF
DAR-
LING- 500 TD62786AP/F ‘AF TD62783AP/F AH]
TON ) TD62787AP/F ‘AF TD62784AP/F AF
700
700 *TD62707AP
ouT 1
4 5~7 8 4 5~17 3

Number of circuit

Number of circuit




e Multichip transistor array series

e Power operational amplifier series

H-bridge . 3_Ph2‘lse 4-channel 8-channel
connection connection
7 TD6ZM3600F | TD62M4600F | TD62MB600F
(10V. 2.0A) (10V. 2.0A) (10V. 2.0A)
Source 7 TD6ZM360IF | TD62MA460IE | TD62MB60IF
; (30V. 1.5A) (20V. 2.0A) (20V. 2.0A)
- TD6IMA501F | TD62IME603F
(20V.20A) (30V. 1.5A)
B TD62M4500F | TD62MBS00F
Sink (10V.2.0A) (10V. 2.0A)
St — B TD62MASOIF | TD62MSSOTF
(20V. 2.0A) (20V. 2.0A)
TD62M4700F | TD62M3700F
(10V. 2.0A) (30V. 1.5A)
) TD6ZMZ70IF | TD6IM370LF
fbl;";)‘rudr\)'f (10V, 2.0A) (10V. 2.0A) _
Iype TD62M2702F | TD6IM3702F
(10V.20A) (15V.2.0A)
B TD62M3704F
(10V, 2A/5A)

Number of Max. rating
Model
circuit Vee (V) lo (A)

TAT256P
TARB406P +18 0.5
TAB406F
TAT7272P
TAB407P +18 1.2
TAR407F

Dual
TA8102P 15 1.0
TA8410P
TA8410F 49, 415 0.6
TA8410K/AK
TA8461F 15 1.5
TAB464K 18 1.2
TAR212F 14.5 0.7

Quad
TAB449P +15 0.6

(1) 3-phase full-wave high-efficiency driver circuit (TD62M3700F, TD62M3701F)

i

MPU

VWA~

(2) VCM driver circuit (TA7272P)

IN O—4-V 4

150 1568
— It
I LA
Q 7, 5,;1".9
TAT272P
X} vkvg
< < 6
—‘ﬁoﬂ j-mQ 9 7
5.1k Q

0.1pF
&

);';o.mr

*Flat-type TA8407F also available.

(4) Camera auto-focus actuator
(TD62M4700F x 2)

T Vee=15~6V

MPU

[[]

9
16
1

1213

6,7,10, 11

TD62MAT00F

2,314,115

45

w‘\“mx

i

[1]

TD62MA700F

&

% @ Stepping

motor

3

1.5A (3700), 2.0A (3701) MAX
3701’s incorpotate diodes,

Relay driver circuit (TD62064BP-1)

O Vs

IEETAN

5

ool
ok

~ Ho He He Hw H~

Ve
Rp
Ved
Rep
Vee
Re
Ve
Rp

okt

TD62064BP-1

I

&)

Linear actuator (TA7256P)




22 Stepping Motor IC’s

Used for unipolar motor

TA8425H . . .. ... ... PWM chopper type 2-phase full-wave quasi-sinusoidal, microstep, 40V, 1.5A
TA8435H . ... ... ... Same as TA8425H, provided with reset and monitor terminals
TB6504F . ... ... ... Same as TA8435H, 10V, 150mA
TA84IIL . .. ....... PWM chopper-type 2-phase full-wave system driver (2 x stepping motor, | x DC motor
control), 27V, 0.8A x 2,27V, 0.6A x |
TB6500AH .. ... .... Same as TA8411L
TA7289P/F. ... ... .. PWM chopper-type driver with 4-bit DAC. 30V, 0.7A
TATTI4P/F. ... .. ... 2-phase full-wave dual-powered driver, provided with power saving function,
7-17V, 0.35A (for FDD)
TAB430AF . ... ... .. 2-phase full-wave, low-voltage driver, 8V, 0.6A (for FDD) %
TA8437F .. ... ... .. 2-phase full-wave, smart MOS, 6V, 0.3A x 2
TAB459F . . ... ... .. 2-phase full-wave, smart MOS, 6V, 0.3A x2
TA8529F . .. .. ... .. 1-, 2-, 1-2 phase excitation bipolar, 5V/12V, 0.4A x 2
System driver
Controller Driver
TD62803P ......... 3./4-phase, 1-, 2-, or 1- 2-phase
excitation unipolar controller
driver, 7 or 28V, 0.4A
TA8415P .......... Same as TD62803P
TD62064BP-1 . . . . . .. 80V, 1.5A, 4-channel transistor array
TD62164BP . .. ... .. 80V, 0.7A, 4-channel transistor array T
TD62308BP-1 . ... ... 80V, 1.5A, 4-channel transistor array
TD62318BP .. ... ... 80V, 0.7A, 4-channel transistor array
TD62081 ~4AP/AF . . . 50V, 0.5A, 8-channel transistor array
TD62386~8AP/AF . . . 50V, 0.5A, 8channel transistor array
TD62C851P . ... .. .. 50V, 0.2A 8-channel shift-register latch driver
TD62C832P . .. ... .. 50V, 0.5A 8hannel shift-register latch driver —!
TD62M4700F . . . .. .. 10V, 2A transistor array T
TD62M2702F . . .. ... 10V, 2A transistor array
TAT7257P ... ... . ... 25V, 1.5A bridge driver
TA7267BP. . . ... .. .. 25V, 1.0A bridge driver
TA8409S/F. .. ... ... 25V, 0.4A bridge driver Used for bipolar motor
TAT291P/F/S . ... ... 25V, 1.0A bridge driver
TAT279AP . .. ... ... 25V, 1.0A bridge driver (dual)
TA8428K . . ... ..... 30V, 1.5A bridge driver
TA8429H . . .. ... ... 30V, 3.0A bridge driver -

7177,




(1) Stepping motor system driver for facsimile

and word processor (TB6500AH), PWM

chopper type

Vee = VM, =24V
oﬂg— 20 12 )
. % +
3.9k Qx4 5v
12 g @ Stepping motor °
15 (for feeding Vg
16 transmitting 12 1s (16 8 Y16 o 4-phase
i tepping
LK 7 11 copies) B
mpy N 13 @ meter .
STROB 2 r—--
° ] — YD) eween] ~ (D1 D+
3 ___r\'j MPU " \ )
TBES00AH ax L~ Tasaise (1) O Dan .
L2 13 OR TD6230BAP/BP-1 1 1
Inm 5 25 i3S ( ' H
Pt B T062803P) [ o —(13 10
0P, VM =2
3300PF f_ 21 19 20 2=28V h/ A , |
29 ] 1
17 '@ Power s_upply
18 2fa)s 5 13 for driving
13 + motor
1
4
* Similar models can be developed by Toshiba.
(3) Micro step driver for PPC and printer (TA8435H), PWM chopper type
Lk annnanng UL N NS
Mode setting
L HiL oYer=5Y O p =24V | H H
H I
RESET H ||
Veo  cK2 1A
- 1 H
CLK — - - r_.
H | H
MPU cuvreew TAB435H @ "—J_ 4#
Enable 26WJ42 < 4 I
Monitor Ll ‘_J
H H
S— u "u
-1

(4) Low-voltage high-efficiency stepping motor

(2) General-use stepping motor drive circuit

(TA8415P + TD62308AP/BP-1)

drive circuit (TD62M4700F x 2)

i Vee=15~6V

L[]

3@

9 1213
16 6.7.10,11
1 TD62MA700F
8 2,3,14,15
9 12,13
16 6,7,10.11
1 TDe2ma7acE
5
g a5 23141

+

4

L_-

(5) Large-current stepping motor drive circuit

(TA8429H x 2)

—

T

f% O Vee=W

‘ =24v
Tv, 24

~—— 3AMAX
—

[ 1
12 n 0
! TABAZ9H B
2
6
11 [
[FIEE 10
' tasaen 8
2
5

+

)

@

2-phase bipolar
stepping motor

3AMAX




2-3  Hall Motor IC’s
TA8434F. .. ... ... .. Single-chip IC for FDD spindle (FLL)
TA7284P/F . ... .. ... 2-phase full-wave F-servo single-chip IC

Hall sensor

THS100 series

System driver

TC9192AP/AF . .. ..

. Double-PLL controller

Sensor Controller Driver Module
TA7712P ... ....... 3-phase controller TD62M3700F . ... ... 3.phase full-wave module,
TA8412P/F......... 3.phase controller 30V, 1.5A
TAS413P . ... .. . . : TD62M3701F . ... ... 3-phase full-wave module,
TA77;;P 431 piase Conzmﬁer S0V, 134
""""" “phase controtier MP3000/4000/6000 series
TC9142AP ... ...... PLL controller .
GTR module series
TCY9193AP/AF . ... .. PLL controller .
IGBT module séries
TC9203AP/AF ... ... PLL controller
(300/360 rpm)

TA7715P ... ....... F/V converter

TA8443F ... ....... PWM/PLL motor controller

TA7259P/F .. ....... 3-phase full-wave current control type 26V, 1.2A
TA7262P/F .. .. ..... 3-phase full-wave voltage control type 25V, 1.5A
TA7736P/F .. ....... 3-phase full-wave current control type 26V, 1.0A
TA8402F .......... 3.phase half-(full-)wave voltage control type 18V, 1.0A
TA7745P/F . ... .. ... 3-phase half-(full-)wave voltage control type 18V, 1.0A
TA8423P/F .. ... . ... 3-phase full-wave current control type, less external component type 18V, 1.2A
TA8424F . ... .. ... 3-phase full-wave low-noise current control type, with FG amplifier 18V, 1.2A
TA7247AP .. .. .. ... 3-phase full-wave voltage control type, SW regulator controller incorporated 38V,- 1.5A
TA7248P ... ....... 3-phase-full-wave current control type 35V,0.9A
TA7260P .......... 2-phase full-wave current control type 35V,0.9A
TA7261P . ......... 2-phase full-wave current control type 25V, 0.6A
TA7735F . ......... 3-phase half-wave sensorless driver, SW regulator incorporated 18V, 1.2A
TA84I4P/F . .. ... ... 2-phase half-wave fan motor controller (automatic reset-type burning-proof 33V,0.1A

circuit incorporated)
TA8420,1AF. .. ... .. 2-phase half-wave fan motor driver (automatic reset-type burning-proof 30V, 1.0A
circuit incorporated)

TA8422F ... ....... 2-phase half-wave low-noise driver 8V, 0.5A
TA8466F .. ........ 3-phase full-wave low-noise current control type, less external component type 18V, 0.7A

7,19




(1) Current control type motor driver (TA7259P/F)

Position-detecting circuit

5V(DC)
7\ RNF
e C%isX % X % X X B % TGND
(FIN)
l 15KQ *H - + - +H - * Also available are TA7736P/F and TA8423P/F
* He < with similar functions and FG amplifier-
incorporated low-noise TA8424F.
(2) Voltage control-type motor driver (TA7262P/F)
He He He
£ 0=+ - %
Yool sl % X % % X %
vee (%4 Yo ) vs
%
Position- %2 T
detecting 1.4 *
circuit % F
Current -
(d
i Re, source %
L é E t; GND
~\ 35T (FN)

1
% To %3 (CWICCW/STOP)

(3) Motor controller (TA7712P)

Position-de-
tecting circuit

To output
driver module
{MP6901 etc.)

Control

circuit
START] Cw/ 3
/5TOP| CCW | BRAKE

(4) Fan motor (TA8420AF)

* Similar models such as TA8412P/F, TA8413P, and TA7713P are
available for varying output patterns and functions.

FGour
-—
Vee=512V
0
10KQ
O]
T b__ +
TAB420AF nr
D 0

+ +
THS100 (o) » Q Z = * Also available are TAS414P,
series an external output transistor
0.22pF J J type,
777 7 74



24  Bridge Driver IC’s

TA7354P ... .. ..... 18V, 0.2A, single
TA7733F .......... 18V, 0.5A, low-voltage, single
TA7291P/S/F .. ... .. 25V, 1.0A, output voltage adjustable, single
TA8409S/F ......... 25V, 0.4A, output voltage adjustable, single
TA7267BP ......... 25V, 1.04, single
TA8102P .......... 15V, 1.0A, low-voltage dual-power operational amplifier with boot strap
TA7288P .......... 25V, 1.0A x 2, output voltage adjustable, sequential dual
TAT279AP ...... ... 25V, 1.0A x 2, dual
TA7257P . ......... 25V, 1.5A, single
TA7256P . ......... +18V, 0.5A, dual-power operational amplifier
TA8406P/F .. ... .. .. +18V, 0.5A, dual-power operational amplifier
TA8410P/K/F . ... ... *9V, 0.6A, dual-power operational amplifier
TA8410AK ......... *+]15V, 0.64A, dual-power operational amplifier
TA8428K .. ........ 30V, 1.5A, single, overcurrent protector circuit incorporated
TA8429H .......... 30V, 3.0A, single, overcurrent protector circuit incorporated
*TA8440H . .. .. ... .. 50V, 1.5A, single
TA8436F .......... 7V, 1.0A, single, smart MOS H-switch
TA8437F .......... 6V, 0.3A x 2, dual, smart MOS H-switch
TA7272P .......... *+18V, 1.2A, dual-power operational amplifier
TA8407P/F ... ... ... +18V, 1.2A, dual-power operational amplifier
TA8212F . ......... 14.5V, 1.2A, quad-power operational amplifier
TA8449P . . ... ... .. 15V, 0.6A, quad-power operational amplifier
TA8464K . ... ... ... +18V, 1.2A, dual-power operational amplifier, high slew rate.
TAB459F . . ... .. ... 6V, 0.3A x 2, dual smart MOS H-switch
TAB460F . ... ... ... 6V, 0.3A x2, dual smart MOS H-switch,
with PWM pre-driver
TB65OIF ... .... ... 20V, 0.4A, single with rotation detector
TAB461F . ... ...... £15V, 1.5A, dual-power operation amplifier
* Under development |
Driver IC
Controller Transistor array, module
TD62M4700F . . .. .............. 10V, 2A Low-voltage drive, low-saturation voltage bridge driver
TD62M270LF . . . ... ... .. ... ... 10V, 2A Low-voltage drive, low-saturation voltage bridge driver
TD62M2702F, .. . .. ........... 10V, 2A, Low-voltage drive, low-saturation voltage bridge driver
MP4500 series . ................ Power transistor module
MG15G4GL] and others . ......... Giant transistor module
MG15D4GM1 and others . .. .. ..... Giant transistor module




(1) Output voltage adjusting-type single-bridge

driver (TA7291P/F)

Vee

%

Control
circuit

Thernal

Shut
Down

iN §
IN 2

3

%

%

QuT 2
%

1,
j':'an

QuT 1

(2) Output voltage adjusting-type sequential

Vee Vret
8
Vo

dual-bridge driver (TA7288P)

t—-E

Control circuit

Thermal
Shut
Down

O——C
* TA7291S of SIP 9-pin type and improved LU
TAB8409S/F are also available. IN3
Low-voltage (less than 3V) large current (2A) (4) Large current single-bridge driver (TA8429H)
miniature bridge driver (TD62M4700F)
— 0 sV vizaav
+
vo,.r+ 10 tuuo,,r
-— 213 ’ Vee v
—° 6.7,10,11 Ven o0, ot out1 [z
A 16
— ' TD&E2M4T700F b @}) P 002 3 N TAB429H :?})
—A 8 2.3,14,15 :
L] A2 lo=2 AMAX v, O @ N2 pdl & fo =3 AMAX
J GND
I (KJ
(5) Single-bridge driver (TA8428K) .
+5V
I
Fe
Voo
Oureur ———®IN| outaf
MPU TAB428K ))
PORT2 ————@ iN2 OUTA
tg=15
Vss GND

P

RE

(6) Linear bridge driver (dual-power operational amplifier) (TA7272P)

684Q

51kQ

150kQ

VWA~

1A7272P
x+

2

100 kQ
VWA
1t
L
; 10kQ
TAT272P MR
¥ 6
Qa
4
e

* TA8407P/F, TAB406P/F, TA7256P,

TA8410K/P/F, TA8410AK etc. are
available for various maximum ratings and
packages. High slew rate type TA8464K is available.




2-5 Hybrid IC’s and Multichip IC’s

Demands for increased compactness, lighter weight, and further enhanced reliability of devices are
stimulating efforts to achieve higher densities of semiconductors. There are also calls for stable operations
under unfavorable conditions such as high temperature and high humidity. Properties for system parts
and functional units are required of hybrid IC’s. Also, increased integration can be achieved by using the
MCP (multichip process), a technique for packaging a discrete transistor, diode, C-MOS IC, and bipolar IC
chips into one IC package.

___________ -
+ Discrete semi- :

conductor |

Contained in |

single package !

MCP - C-MOSIC :

I HN
Multi Chip Process (¢t [ TTT7T7 ; Hybrid IC
————— /

+ Higher Successability Resistance to environment

Development
+ Highly-integrated IC
Reduced administrative cost

+ Bipolar IC

Functional unit

Higher driving Power

Adjustment-free IC
(various trimming)

+ Resistance
+ Capacitor
Coil

Trimming technique

O Features

e Hybrid and multichip IC’s are applicable to ASIC, permitting various applications in accordance with
user’s needs.

e If the IC’s, transistors, and diodes are Toshiba semiconductors, they are applicable, except for certain
ones that cannot be contained in single packages for reasons involving manufacturing technique.

e For multichip IC’s, all Toshiba packages, except for certain ones already on the market, can be used.
For packages, refer to the Package Manual issued by Toshiba.

e For multichip IC’s, for motors, not only those for ASIC, but also general-purpose models such as the
transistor array series (TD62MXXXX series) having several discrete transistors packed in each IC
package, as well as PLL-PWM motor controllers, TA8443F, are available on the market.



O Multichip IC’s and hybrid IC’s for motor control
For PLL-PWM motor control, TA8443F is being marketed. The former contains TC9203P (PLL IC),
TA7649P (for PWM switching regulator IC), and TA7712P (for 3-phase hall motor control) in one package.

O PLL-PWM motor drive circuit for PPC (TA8443F)

2V (3) Voo CPoyr (2)
(4) CPix 0'
=—(5) TEST (59)
§ F (6) to (16)
(7) R (19
(9) (19
b (10 (13 5v

24V

C
PWM

O Muitichip transistor array series

(52
@ﬂ.—.
.{q THS100

series

o

H-bridge N 3-phase 4-channel 8-channel
connection connection
B TD62M3600F TD62M4600F TD62M8600F
(10V, 2.0A) (10V, 2.0A) (10V, 2.0A)
Source ~ TD62M3601 F TD62M4601 F TD62MB860IF
(30V. 1.5A) (20V, 2.0A) (20V, 2A)
B - - TD62MB603F
(30V, 1.5A)
B - TD62M4500F TD62M8500F
Single | oo (10V, 2.0A) (10V, 2.0A)
type n ~ B TD62M4501 F TD62ZM8S01F
(20V. 2.0A) (20V, 2.0A)
TD62M4600F TD62M3700F
(10V, 2.0A) (30V, 1.5A)
Bipolar [ TD62M2701F TD62M3701F B _
type (10V, 2.0A) (10V, 2.0A)
TD62M2702F TD62M3702F
{10V, 2.0A) (15V. 2.0A)

* Incorporated several discrete
transistor chips with excellent
properties in one package.
Ideal for circuits requiring
low-saturation properties.




3. APPLICATIONS




3. APPLICATIONS
3-1 Applications List

Electronic equipments contains their own main and auxiliary drives; their motor types and drive circuits

are selected in accordance with the necessary properties for such parts.
The following are application circuits considered most common, listed for devices.

Equipment Function IC used Recommendable IC’s
Controller Mechanisri controller _{Egggg E((%())OTT((SB()(\] f;;o%
Single chip TAB434F. TAR462F
Spindle Servo TCI9142AP, TC9203AP/AF(PLL). TA7715P(F servo)
Floppy disk drive
(FDD) Hall motor TA7736P/F (3.5), TAT259P/F (5.25), TA8424F
Head Stepping motor TA7774P/F, TA8430AF. TA62003F
Voice coil motor TA7256P, TA7272P, TA8406P/F, TA8407P/F
Controller Mechanism controller | TC8561F
Single chip TAB434F
Hard disk drive Spindle Servo TCOI93AF. TCO142AP. TC9203AP/AF
(HDD) Hall motor TA7736P/F (3.5), TAT259P/F (5.25), TA8423F
Head Stepping motor TA7774P/F, TAT289P(F
Voice coil motor TA7272P, TA8407P/F
Carriage Stepping motor TD62803P, TAT289P/F. TA8425H, TA8435H

Feed (paper, typing ribbon)

Stepping motor

TD62803P, TA7289P/F, TA8425H, TA8435H

Printer Daisy wheel drive Stepping motor TA7289P/F, TAT774P/F, TA8430AF
Polygon mirror drive Servo TC9142AP, TC9203AP 'AF
(for laser printer) Hall motor TA7248P, TA7259P
OA TC9142AP. TA9203AP-AF
Optical disk Spindle Servo
Hall motor TA8423P/F, TAT259P/F
Facsimile (FAX) Feed Stépping 'motor TA7289P/F, TB6S00A H(system driver)
Cutter Bridge driver TA7279AP, TA7267BP
Carriage Stepping motor TA7289P/F, TA8415P, TA8425H, TAB435H
£ . Ribbon feed Stepping motor TA7289P/F, TA7774P, TA8415P
ectronic Stepping motor TA7289P/F, TAT774P/F, TD62803P, TA8425H
typewriter Paper feed
Bridge driver TA7279P, TA7267BP, TA7291P
Daisy wheel Stepping motor TA7289P/F, TB6S00A H(system driver)
Drum Hall motor TA8443F, TA8412P, TA7712P
i Stepping motor TA7289P/F, TA8425H, TB6500AH, TA8415P
Lens, mirror
Hall motor TA7712P, TAB412P
Scanner Stepping motor TD62803P, TA7289P/F, TA8415P
Copier Toner hopper Bridge driver TA7291P
Heat roller Hall motor TA7712P, TAB412P, TA8443F,
Fan Hall motor TA7247AP, TA7284P/F, TA8414P F. TAB420AF
Hall motor TA7712P, TA8412P
Paper feed -
Stepping motor TD62803P, TAT289P/F, TA8415P
Wordprocessor Printer Stepping motor TB6500AH (system driver)
Fan motor Fan Hall motor TA8420AF, TA8414P/F, TA7247AP
Camera Film feed, lens control Bridge driver TA7733F, TA8401F, TD62M4700F
ﬁlectﬁc Air conditioner Fan Hall motor TA7247AP, TAB414P F
equipment | Fan heater Fan Hall motor TA7284P, TAT247AP

Sewing machine

Stitching, cloth feed

Stepping motor

TAB8415P, TA7289P, TB6S00AH




Equipment Function IC used Recommendable IC’s
Controller Servo TD6360N/F, TD6320N
TA7259P/F, TA7745P/F, TAT262P/F, TA8402F,
v Capstan Hall motor TA8423P/F, TAB424F, TAB416F
ideo cassette .
TAB8402F, TA7259F, TA7736P/F, TAT735F,
recorder (VCR) Drum Hall motor TA8423P/F, TAS424F, TAB416F
Reel Hall moter TA7259P/F, TA7262P/F, TA8423P/F
Loading Bridge driver TAT7288P, TAT279P/AP, TAT291P/S, TD62M4700F
AV . Spindle Bridge driver TA7256P, TC9201F
;‘;’;‘e"ra(“ég‘;)k Focus, tracking Bridge driver TA7256P, TABI02P, TAB406P/F, TA8410P/K
Carriage Bridge driver TA7256P, TA7267BP, TA8406P/F, TAT291P/S
Video disk player | Spindle Hall motor TA7713P, TA7248P, TA8413P
(VDP) Loading Bridge driver TA7267BP, TA8419P, TA7291P/F
Tape recorder Capstan Hall motor TA7260P, TA7715P (servo)
(ATR) Reel Bridge driver TA7291P/S/F
Disk pl (ADP) Spindle Hall motor TA7260P, TC9142AP(PLL)
()
isk player Arm drive Hall motor TA7256P, TA8406P/F, TA8410P/F/K
Cassette tape Hall moter TAB8416F, TA8422F
recorder
Fan motor Fan Hall motor TAS8420, 21 AF, TA8414P, TAT247AP
Robot and Hall motor TA7712P, TA8412P, TA8443F
FA various automatic Bridge driver TAB8428K, TAB429H, TA7279P, TA7291P
machines Stepping motor TA7289P, TA8415P, TA7774P, TA8425H, TA8435H




32 PPC, Facsimile, Printer, and Electronic Typewriter

=== gl
'l

v

PPC
Drive Motor Model Function
TC9142AP(TC9203AP/AF) +
g“el;P;’/ Hall motor | TA7T712P + TAT6494P + MP6901 | PLL/PWM drive
eat Roller TAB443F + MP6901
TAB8415P + MP4001 or 3-/4-phase unipolar
TD62308BP-1 drive
Mi PWM chopper, quasi
mmi,eicsanner, Stepper TA8425H, TAB8435H sinusoidal micro
step
TA8411L. TB6S00AH PWM chopper, system
drive
TA8415P + MP4001 or 3-/4-phase unipolar
Paper feed Stepper TD62308BP-1 dI/iVep 3
TAT7247P 3-phase bipolar drive
Fan Hall motor TA8414P/F + 25C2883 (Y) x 2 2-phase unipolar drive
e nipolar
TAS420AF phase unip
Driver with
. TAB4SIAF PLL Controlar
Polygon Mirror Hall motor Dri h
TAB434F Tiver Wi
FLL Controlar

* Under development

1)

THS119

o

FLAY/STOP
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OEOAE

TATIIZP
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27kQ
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o
2 3300
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'©
A 3
3 i I;-w 8
3
o
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s
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Lock indicator

v

&

2 h 2t l
H
3 25A1005
s
Current limiting
Y PWM signal
8
S
the dhoQ )
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- & ] < [ 12y
o wh-iine I -~
E g ICYCR A
Tit2 5
3 FUSLITY i . LALLM Fen o A
b= -0 -
Q@ Fad 3
Z 15040 gT¢& - @ 3 D7 -
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2 "7 Dead time
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Motor drive circuit for PPC developer and heat roller (TA7712P, TC9142AP, TA76494P, MP6901)



b

2) Motor drive circuit for PPC paper feed and carriage (TA8415P, TD62553S, MP4001)

[ et ==
L]
)
)
]
r
t
L}
'
1
]
[ ——— [
')zscuusm
-]
z
=
5v w[
"
H/L 15 B ]
0
ow
/Cow Y s G N o =
mpu  feroex 4 2 2 g
o
i1 5 s 3 § =
0
) L) [
4 4O x4 IO x4

T

o High-voltage

power supply

258673 (100V 7 A) it
25B676 (80 V4 A)

Low-voltage
power supply

3) Quasi sinusoidal micro step stepping motor drive circuit for PPC (TA8435H)

Mode setting
H/L M/L Vee=5V
o

MPU TA8435H
Enable
Monitor
05¢C 5G
Facsimile
Drive Motor Model
TA8415P x 2 + TD62083AP
TA7289P/F x 2
. TD62064AP BP-1 AF
Feed
e Stepping TD62164AP BP AL
TD6230KAP BP-1 AF
TDO2IISAP AF
TA7267BP
Paper Cut DC TA7291P/F
TAR428K
. TAS4l 1L
System driver TB6S00AH
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RES—

: 1) System driver for Facsimile, printer, and electronic

2) General-use paper feed motor drive circuit

| typewriter (TB6500AH) (TA8415P, TD62308AP/BP)
Vee=5V 20 12 VM =24V
10uF s m}’r t
E 9 tepping motor
10 3 (for feeding
15 transmitting
16 Icopies)
LK 7 20
SN "
Py STROBE 8 ;g 29 Steppi?g motor
{for feeding
TB6500AH 5| 3 @ receiving
p — e
4 39k. x4 sv
—° 25 20 1 —a
-phase Vs
3300 PF 2 ::;F» VM = 24y stgpping Power supply
1—— 21 19 °© N o for driving
22 w CCW E O @ o motor
é o ELE g [5)- 10
v (=
e P9 &
13 3 = A ~ 7w
1
1 hd aXs 12013,
O Printer and electronic typewriter
Max. rating
Drive Moter Model Package Function
Vee (V) Io (A)
TA7289P/F 30 0.7 HDIPI4P-500A HSOP2:P450 | PWM chopper type, built-in 4-bit DAC
TD62803P 728 0.4 DIP 16-P-600 3-/4-phase, 1-, 2-, or 1-2-phase excitation
Stepper TA8415P . ’ DIP 16-P-300A | Unipolar driver
TA8425H PWM chopper type, micro step,
TA8435H 5:5,40 L5 HZIP25-P quasi-sinusoidal system driver
Carriage TA7257P 25 1.5 HSIP7-P Single-bridge driver
TA7279P/AP 20, 25 1.0x2 HDIP14-P-500A Dual-bridge driver
TAB428K 30 1.5 HSIP7-P
Single-bridge dri
TA8429H 30 3.0 HZIPI2.PB meehriCee Tiver
DC motor TAS412P 18 100mA
m.
TAT712P s 2SmA DIP20-P-300A | Hall motor controller
PLL/PWM motor controller
TA8443F - — -P-
QFPG60-P-1414F (for hall motor)
TD62803P 728 0.4 DIP 16-P-600 3-/4-phase, 1-, 2-, or 1-2-phase excitation
Paper feed Stepper TA8415P ) ) DIP 16-P-300A | Unipolar driver
TD62064P/AP/BP-1 | 35/50/80 1.5 DIP-16-P-300A 4-channel NPN Darlington transistor array
Stepoe TA7289P/F 30 0.7 HDIPI4P-S0A HSOPIHP430 | PWM chopper type, built-in 4-bit DAC
Daisy wheel peer TAT7774P/F 7.17 0.35 DIPI6-P-300A/HSOPI6-P-30 | 2-phase bipolar dual-powered driver
DC motor TA7279P/AP 20/25 1.0x2 HDIP14-P-500A Dual-bridge driver
Ribbon feed DC motor TAT291P/S 25 1.0 HSIPIOP/SIP9P-A | Single-bridge driver
Stepper TA7774P/F 7,17 035 DIPIGP-X0A/HSOPI6P-) | 2-phase bipolar dual-powered driver
Polygon mirror TAB4SIAF
) DC motor (TC9203AF )
drive Ff(tnr l)aser (hall motor) + - - HQFP30-P-1010 | PLL hall motor drive
printer TA7259P)
Stepper 0.8x2 2 stepper motors and one DC motor
Sys.tem DC motor TA84LIL 27 (stepper) HDIP24-P-500 or a solenoid are controlled by 12-bit
driver (solenoid) TB6500AH 0.6 HZIP25-P serial signals
(DC motor) )
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(1) PPC/printer DC motor drive circuit by bridge driver (TA8428K)

V=24V
+5V

4
] 1 (o]

S
b
(-1
Voo
ouUTPUT
PORT 1 C' 1 OUT AR3
MPU TAB42BK ))
rort 2————(Z} 1N 2 ourals
1.5 AMAX
Vss OND

L @
it

(2) PPC/printer large-current stepping motor drive circuit by bridge driver (TA8429H)

i'*‘ O Vee=7V

:f'—o Vs =24V
' - =2 3AMAX

1112 104
éTA8429H8 AALUMJ
MPU i’ D)
-ph bipol;
T [ || Sepeing moter
1112 104 1
|, TAB429H |
PR 3AMAX

il

(3) Printer stepping motor drive circuit by PWM chopper type driver (TA7289P/F)

Vee
- L)
TA7289 PIF r
_ %( &
GATF. i
¢.037 Eni DS -
WF |
- p/a )
GND
7] or FiN
Rue
[« RE
r.2FEmood!®

MPU ‘i \

TA7289 P/F

Bipolar
stepping
motor




i 3-3 FDD, HDD, and Optical Disk
Model
HDC T7518. TC8561F
TC9I142AP(or TC9203AP/AF)}+TA7259P/F(5.25,PLL)
Spindle motor drive TCY9142AP(or TC9203AP/AF)+TA7736P/F(3.5.PLL)
TAR4S53AF
HDD TAT7289P/F i
Head Stepping Motor A /F (PWM chopper micro step)
motor TA7774P/F, TA8430AF
drive | Voice coil motor TA7272P (or TA8407P/F), TA8410AK
TCB8605F(C), TC8615F-002, TC8606F-000,
FDMC TCB8616F-002
TC9142AP(or TC9203P/F) + TA7259P/F(5.25, PLL)
Spindle motor drive TC9142AP(or TC9203P(F) + TAT736P/F(3.5, PLL)
TAB434F(FLL | chip. 5/12V), TAB463F(FLL 1Chip, 5V)
FDD TA7774P/F (Dual-powered, power-saving function
Head motor drive provided)
(stepping motor) TAB430AF
TA8437F, 6V, 0.3A smart MOS IC

(1) PLL spindle motor drive circuit for 3.5-inch HDD (TC9142AP + TA7736P)
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* 3.5-inch HDD can be also driven by output driver TA7259P/F. Flat-type TA7736F is also available instead of TA7736P.

_ ggi



(2) PLL spindle motor drive circuit for 5.25-inch FDD (TC9203AP/AF + TA7259P/F)

Vee=12V
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(3) Spindle motor drive circuit for 3.5-inch and 5.25-inch FDD (TA8434F)

0.1,F 75Q

2
 S—

Vee=5V

s
10pF

TAB434F

(4) HDD voice coil motor drive circuit (TA7272P) (5) Head motor drive circuit for 3.5-inch and
5.25-inch FDD (TA7774P/F)

012V

®

TA7774P I F

a/F L 5/F 12/FK13/

* Flat-type TA8407F is also available.

* Low-voltage TA8430AF is being produced. Smart MOS 1C
TAB437F is being marketed.




34 Fan Motor

Recommendable IC’s

(1) Supermicro-sized fan (TA8420AF)

(2) Micro-sized low-noise fan (TA8407P/F/K)

Ve = 10~24V

Recommendable IC
Qutput configulation
Hall sensor Controller Output driver
TA8420, 1AF 2-phase, unipola
(30V, 1.0A) phase, unipotar
“TAB473F 2-phase, unipolar
DC fan THS100 Series {30V, 1.2A) low noise, speed change
(supermicro- TAB462F 2-phase, unipolar,
size) (35V, 1.5A) low noise
TAS414F/P 25C2883 2Tphase, unipol_a:,
(or EQIV) Single-phase, bipolar
. TAB407P/F . .
THS100 Series (36V, 1.24) Single-phase, bipolar
TAT7259P/F .
26V, 1.2A) 3-phase, bipolar
DC fan . TA7284P/F .
(micro=size) THS100 Series (24.5V, 0.6A) 2-phase, bipolar
TA7247AP .
(38V, 1.54) 3-phase, bipolar
TA7247AP MP6901 or
DC fan TAT712PiF MP3003 + MP3007 | 3-phuse. bipolar
(medium THS100 Series TAB412P (8OV. 4A)
size) TAT759P (22)[:2‘(;(:) 4-phase. unipolar
*Under development
FGast
‘——l Yoo -os. 143
340KQ
' 1) (s
.
TAB420AF
; . x
+ “+
THS10S
0.16uF
; nr
0.iuf -L 0 1uf
119 0
RSC RSC
vV
i [
TABAOIF
4,812, 13.FIN
W
APA
®
AN




(3) Supermicro-sized fan (TA8414P/F + 25C2883)

V=5 *
~av Y M
0
THS10S TABAI4P/F
(4) Medium-sized fan

i

Jy_ ) TAITI2P

START/STOP

502003 % 2

11555 w2

Yu=ie

___[—° ~6ov

)
0V. 44

) non 615 14 1"

g o

(5) Medium-sized fan (TA7247AP)

SV

S

(’ﬁ(‘) (-L(') (?ﬁ()g

-0 VM =24V

Vee !

TA7247AP

Vee2
cwicecw F 3 Jr.mws

Vin

Hse RSC
0.2..2W
’L

(6) Speed change fun (TA8473F)
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3-5 VCR v e |z et
P ==T=]7]| |0
. Max. rating o
Category Model Characteristics Package Application
VCC(V)|IO(A)
Ge 1+ - full- HDIP 14-P-500A]
TAT7259P/F wac:?u:;:‘_l’gdg}::se u 26 1.2 HSOP 10P450 For home use-type capstan/head motor
General-use, 3-phase full- DIP 16-P-300A;
TAB423P[F | L current drive 18 1.2 |ysopispan | For home use-type capstan/head motor
3-phase full-wave current
TAB424F dr(i;ve, low-noise, built-in 18 1.2 [HSOPXE4% { For noiseless-type HiFi VCR capstan/head motor
Amp.
General-use, 3-phase full- HDIP 14P-500A| For home use-type capstan (TA7262P)/head motor
TAT262P/F | ove voltage drive 25 | 15 yswnpan | (TAT262F)
TA8416F 3;{:‘;? {half-) full-wave 8 | 0.7 |sOPI6PISA | For low-voltage portable VCR 3-phase hall motor
Drive for 3-phase (half-) full-wave HSOP 1630/
capstan/ TA7745P/F | voltage drive, low-voltage 18 1.0 x| For portable VCR capstan/head motor
SSOP 16-P-225A
head hall use ~
motor
3-phase (half-) full-wave .
: - 45 | For portable VCR capstan/head motor (version-up
TA8402F :/lts)ltage drive, low-voltage 18 1.0 [HSOP20-P450 IC of TA7745P/F, builtn control Amp.)
Hall sensorless, built-in For portable VCR head motor, sensorless and
TA7735F Switching regulator 30 1.2 | S50P4P-J0 | high-efficiency, ideal for motor driver of VHS-C
3-phase half-wave and 8mm VCR
3-phase full-wave current DIP16P-30A! | Same circuit as that of TA7259P/F, economic type,
TA7736F/F drive 26 1.0 HSOP 16P-30) | general-use
TD62M3700F | 3-phase full-wave module 30 1.5 |SSOPI6P-225A | Module based on 25A1203 and 25C2883
TD62M3701F | 3-phase full-wave module 10 2.0 [SSOPI6P-NSA | Built-in diode, based on RN5006 and RN6006
Offering a full line of general-purpose peripheral
Output voltage adjustable, 1.0/ | HSIPIOP! 1 ynits with various functions (output voltage adjusta-
TAT7291P/F/S | single type with stand-by 25 | 0.4/ [HSOPI6P-X0! | ble, through-current restriction, standby, thermal
function 04 SIPP-A | shut down, permitting choice between TA7291P/S
for home use types or TA7291S/F for portable types.
Output voltage adjustable, For 2-motor loading drive type VCR (for cassette
TA7288P sequential dual type 25 1.0 Hpwr and tape)
T?Zgﬂgg/ Single type 25 1.0 [;}glrgppl;,\ General-use
gxrilfegrelc TA7279AP | Dual type 25 | 1.0 |vDip14PswA| General-use, dual type
forloading | 15g400p do‘:’a‘ll’;‘;p?““ge adjustable, | 55 | 54 |ppipaa | General-use, dual type
TAB4058 Dual type 25 0.4 SINP-A | General-use, dual type
TA7733F Single-type for low-voltage 18 0.5 [SS0PI6P-25A | For loading motor of portable VCR
Super low-voltage, low- | Multichip IC based on low-saturation discrete
TD62M4700F | saturation voltage, built-in 10 2.0 [SOPI6PASA| transistor RNS006 and RN6006, ideal for loading
free-wheeling diode motor of portable VCR
Supermicro-sized type, SPop-A; | Similar type of TA7291P/F/S (some functions
TABA09S/F | (it voltage adjustable 25 1 %4 |pipys | not provided)
TD6SOIN | With built-in peripheral 5 — | sDPa2p4n | Application specified
Servo - p
troll with built-in peripheral L .
controfler * TCI065N amp/fully compatible with 5 — | SDiP42P4) | Application specified
VISS and VASS
Others Tasel1s | FG Amp. sl - | seoe




1) Voltage-control type capstan (head) motor
drive circuit (TA7262P/F)

Ve

4 IuF

CW/CCW

THSIQ3A X 3

3) Low-noise current-control type capstan (head)
motor drive circuit (TA8424F)

TABA24F

5) Portable VCR head motor drive circuit
(TA8416F)

1515850 1
L |

“
al
Vis02~72V I
o

251203 (Yin3

Ver = 1812V

L] a R
a D 1 13 D
——\— 3 1)
lS
TABA16F 1)
¢
_\_., 7 Q)
"
l L) H 1 4 il
o) o]
L

g3

1]

THS100 series

2) Current-control type capstan (head) motor:
drive circuit (TA7259P/F)

150
A

T - ‘i
0 . '2
) Voo w12V

TAT259P/F T3 % 33aFx2

0.05uF
$—i

10mQ
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AR cw seew
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4) Current-control type capstan (head) motor
drive circuit (less external component type,

TA8423P/F)
CONTROIL Vee 12¥
o e N

- cw/CCw
- [+ SELECTOR
DOXEYD) 0.6 60) 3 ouF

TA8423F

POSITION «

suPPLY
6) Auto-focus/zoom motor driver circuit for

movie cameras (Smart MOS TA8459F)

0.01uF X2
——i— -0 Vs =5V
3 2 9 8 7 1120
Auto-focus
13 motor
14 13
TAB459F
MPU 18 0
17 @ Zoommotor
16
ENABLE 5 6 5 4 12
l ’L II 0.0l




—

3-6 CDPand (Camera

) Max. rating
Motor Drive Model Envelope Function
Vee(V) | o (A)
TA7256P HSIP 10-P
TA7256P | TA8406P +18 0.5 DIP16-P-3%0A | Dual-power operational amplifier
TA8406F HSOP 16-P-300
TA7272P HSIP 10-P
Bridge driver TA7272P . ) .
(for brush 272P | TA8407P +18 1.2 DIP16-P-300A |  Dual-power operational amplifier
motor) TA8407F HSOP 16-P-300
TA8102P | TAB102P 15 1.0 DIP 1623004 Dual-power operational amplifier with boot
strap, for portable CDP
TA8212F | TA8212F 14.5 0.7 HSOP20-P450 | Quad-power operational amplifier
TA8410P DIP 16:P-300A Dual-power operational amplifier (economy
TA8410P | TA8410F +9/+15 0.6 HSOPIG-P-300 | type)
TA8410K/AK W 10 TA8401/AK are high-voltage types
TAB449P | TA8449P +15 0.6 HDIP 14P500A| Quad-power operational amplifier
TA7745P 18 Lo DIP 16-P-300A
TAT745F . SSOP 671254 3-phase h.alf-wave (full-wave) low-voltage
. motor driver
ga“ ;ﬂotﬁ; driver ) TA8402F 18 1.0 | HSOP20P430
or brushless motor _
TA8422F g 05 SSOP 1-P-225 2-;.3hase half-wave low-noise hall motor
driver
TAB416F 8 0.7 SSOP 16P-205A ipi)‘iarse half-wave low-voltage hall motor

® Available are TC9201F for servo processor and TA8101N for sense AMP.




(1) Drive circuit for CD player motors (TA7256P)

Focus
signal
input

47kQ

L8l

Tracking
coil

150 k&

100 pF

Spindle motor O—Aww—d

4
a
&

TAT256P

Focus coil

<> [uems

é% Lens

Half-prism

7
a

Multilens

I
I\

Spindle motor,
control signal

10 kQ

Carriage signal

* TA7272P and TA8410K/AK can be

applied similarly. (Also, use
TA8406P/F, TA8407P/F, and
TAB410P/F, with different
packages, depending on applications.)
High slew rate type TA8464K is available.




4. DATA SHEETS




TA7245BP/BP(LB)/CP/F

DC MOTOR DRIVER IC.

The TA7245BP/CP are 3-phase Bi~directional motor driver
IC. TA7245BP
It is designed for use VTR, tape deck, floppy disk and
record player motor drivers.

It contains output power drivers, position sensing

circuits, control amplifier and CW/CCW control circuit.

. 3-Phase Bi-Directional Driver and Output Current Up
to +1.2A.

. Few External Parts Required. TAT7245CP

HDIP14-P-500A

. Wide Operating Supply Voltage Range
: VCC(opr)(MIN-)=7V

. Forward and Reverse Rotation is Controlled Simply by
Means of a CW/CCW Control Signal Fed Into 10 PIN.
ligh Sensitivity of Position Sensing Amplifier.

HDIP14-P-500

(Vp=10mV (Typ.), Recommend to Use TOSHIBA Ga-As Hall

" " . TA7245BP(LB) o
Sensor ''"TUS" Series.)

. Surge Protect Diode Connected for All Input Terminals.
(Position Sensing, Control, CW/CCUW Control Inputs.)

. DIP-14F (TOSHIBA 5D14BP-P) Power Package.

MAXIMUM RATINGS (Ta=25°C) HSOP14-P
CHARACTERISTIC SYMBOL RATING UNIT TAT245F
TA7245BP 26
éuiziyn TA7245CP Vee 30 v
ortage TA7245BP (LB) 26
TA7245F 26
Output Current I0(AVE) 1.2 A
TA7245BP 2.3
Power TA7245CP 2.3 HSOP20-P-450
Dissipation }————— Pp W
(Note) TA7245BP (LB) 2.3
TA7245F .
7245 1.0 Weight:
Operating Temperature Topr -30075 °C EDIP14-P-500A: 3.0g (Typ.)
. T . LDIP14-P-500 : 3.0g (Typ.)
Storage Temperature Tstg 557150 C HSOP14—P : 3.08 (Typ.)
Note : Ta=25°C. Without heat sink 1ISOP20-P=-450 : 0.8g (Typ.)



TA7245BP/BP(LB)/CP/F

BLOCK DIAGRAM

TA7245BP
TA7245CP TA7245F | «---e- PIN No
TA7245BP(LB
(o)
T ! Vee
LB,
4
VIN 3 ¥
7\
AMP gt
He L
v - c
IN &,
POSITION
8V (DC) SENSING CIRCUIT R
5
6
FRS %s 919 AV 2N P el Y mGND o
(FIN)
7.5k + -+ - + -
He Hy He
ELECTRICAL CHARACTERISTICS (Unless otherwise specified, V¢g=12V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. MAX. |UNIT
CulT
Iccl FRS Open 2 4 7
Quiescent Current Ice? - |FRS=5V 2 5 9 mA
Iccs Veg=22V, FRS=GND 2 5 9
Input Offset Voltage Vio - - 40 - mV
Residual Output Voltage VOR - |Viyt=viy=7v - 0 10 mv
Voltage Gain Gy - - 5.5 -
Saturation Voltage Upper| VsAT1 - |I1,=400mA - 1.0 .5 v
Lower VSAT?2 - 0.4 1.0
- - 2
Cut-off Current Upper Toc1 - |Vee=20V 0 rA
Lower Ioc2 - - 20
Position Sensing Input
Sensitivity Vi 10 my
Maximum Position Sensing
- - - 400 \Y
Input Voltage VH MAX m
Input Operating |Position CMR-H - 2.0 - vee-2.5 v
Voltage Control | CMR-C | - 2.0 | - |vee-2.5
CcwW VF - - 0 0.4
Rotation Control
- 2. .2 v
Input Voltage STOP Vs ! 3
CCW VR - 4.8 5.0 5.8
— 44—




f TEST CIRCUIT 1

INPUT
VOLTAGE

POSITION
SENSING
INPUT

TEST CIRCUIT 2

INPUT
VOLTAGE

POSITION
SENSING
INPUT

TA7245BP/BP(LB)/CP/F

+
33uF

ViN+

(.
0

Vin—

(=
-

TAY7245BP, CP, BP(LB)

Vee
Iec

9
Vee
. R, 27QX3
’ {
(E}L w—rd SWj (OFF AT Igp THST)
b

«1/

N
H
g
N
N
3.3uFx 32

A o FRS INPUT
FRS
\ 725K Rr—220

TA7245BP, CP, BP(LB)

o Vo= LRV

VsaT
UPPER TEST
LOWER TEST

__454,



TA7245BP/BP(LB)/CP/F

INPUT/OUTPUT CHARACTERISTICS

Vyr
v
10 . B
N\ V=7
A
- VoR + —= (V1g -V11)
ZERO TORQUE ROTATION

Vyp shows voltage drop at Rf.
That is, in the case of star connection, when coil current is 1L’
VNF=RF- 1L

See the following circuit.

o Ve
Ty,
] 3
o
°
Iy
Iy
Rp3 VNF

Further, if inputs (11 pin, 12 pin) are shorted or V11=V]12, torque at the
circuit becomes zero. However, this zero torque state also can be obtained by
setting FRS input (10 pin) to specified voltage or by placing the circuit in

open state and this is rather advantageous as current consumption is less.




TA7245BP/BP(LB)/CP/F

FUNCTION
FRS (CW/CCW/STOP) POSITION SENSING INPUT OUTPUT
TNPUT Ha Hb He La Lp Le
1 0 1 H L M
1 0 0 H M L
L 1 1 0 M H L
0 1 0 L H M
0 1 1 L M H
0 0 1 M L H
1 0 1 L H M
1 0 0 L M H
q 1 1 0 M L H
0 1 0 H L M
0 1 1 H M L
0 0 1 M H L
1 0 1
1 0 0
M 1 1 0 High Impedance
0 1 0
0 1 1
0 0 1

Note: '"1" of the hole element input means that voltage above +10mV is applied to the
positive side of each hall element from the negative side and "0" means that
voltage above +10mV is applied to the negative side from the positive side.

In this case, needless to say, DC potential must be within the specified common
mode voltage range of hall element input.

Further, "H", "M" and "L" of output mean VgC-VsaT1=1/2 Vgc and VSAT2, respectively,
and "L", "H'" and "M" of FRS input mean application of voltage within specified
values of Vg, VR and VS, respectively.

Further, by applying required voltage for control input (VIN+, VIN-), measure

the circuit in operating state.



TA7245BP/BP(LB)/CP/F

TA7245BP APPLICATION CIRCUIT 1 ‘

CONTROL SIGNAL INPUT
O

* 3

o Vgg=12V

ol
T N
.
EREA l§

o LS © CW,/CCW SELECTOR SW
* T‘o 1 —

Avd \ O—MA—0 5V (DC)

75

\ 104F X
\ iy 41‘0:;
L

g \ :
[ Aoberneee -
Ky

# 1

TA7245BP, CP, BP(LB)

L\
10#FX3

Ip @ COIL CURRENT

HOLE POWER
SUPPLY

REGULATED SUPPLY VOLTAGE OR
CONSTANT CURRENT DRIVE AVAILABLE
(THE CIRCUIT SHOWS THE LATTER)

Vz of a ZENER diode should be decided in accordance with the DC level of

control signal input. (Vz=2.5~9V. If temperature characteristic is to be

taken into consideration, 5V is recommended. Further, DC potential at the

negative control input 11 pin becomes VZ+Rp-.I1)

As to Ry, although it should be decided acoording to coil impedance, F/V
converted voltage (control input) and required starting torque, it is

recommended to set at 0.3~ 5Q.

Connect, if required.




POWER DISSIPATION

APPLICATION CIRCUIT 2

INPUT VOLTAGE

POSITION
SENSING INPUT

TA7245BP/BP(LB)/CP/F

—o Vgg=12V

CW, CCW SELECTOR SW

Pp — Ta TA7245BP, CP, BP(LB)
THERMAL RESISTANCE
12 Ren(j-c)=8C/W
Rin(j-a)=54C/W
ja 8
E
[=]
y
4
0
0

200

AMBIENT TEMPERATURE Ta ('C)

POWER DISSIPATION

Py (W)

Pp — Ta

e
o3
)
L 7]
Vint 5
_C Vee
VIin —~
© (::) m 8 )
= La
-—® 5 O
oy
+ m Ly
IO,
o Le o 4 ¢ @Q
p: IDZ ?Z T ;}1
iy +<:) & ~ 9
- 0
[
S - )
<
T
He £

TA7245F

THERMAL RESISTANCE
Ren(j-c)™ 13C,/W
Ryn(j-a)= 180T/ W

\,‘No te With 50X50X1mm

\ Fo HEAT SINK
\

50

ROO

AMB1ENT TEMPRRATURE Ta (C)



TA7245BP/BP(LB)/CP/F

CONTROL SIGNAL INPUT METHOD

Normally, control voltage which is proportional to (or inversely proportional to)
rotation speed (F/V converter etc.) is fed into the front stage of the TA7245BP
differentially or single polarity. The gain from control input of the TA7245BP to
output (at Rf terminal) is 5.5 times as indicated in the specification. It is

however possible to improve characteristic of W/F, etc. by reducing the gain with

NF applied.

1t’s application example is shown in the diagram below. Further, when NF is applied
(Also, when not applied), it is necessary that DC voltages (V11,V12) of control inputs
(11 pin, 12 pin) are within the range of values (2.0~Vgc-2.5V) shown in the standard.
In addition, when input DC level and F/V converted output (control output) cannot be
matched with IC input, a DC level shift diode and attenuator should be inserted in
front of IC input. An example is shown in Fig. l-c.

a) IN CASE OF POSITIVE INPUT

1 .
OMXVcont ) l Fig. 1l-a
g 8)%
S ) 9) Vee L,
Y vigt ° Vi, 5V
© IN L 1=z
Veont TA7R245BP7CP )P

VIN’:: /BF(LB) Le Vig = Veont

Vg Ry
5V I8 RECOMMENDED

b) IN CASE OF NEGATIVE INPUT

100k

0.054F

(Ne< Veont)
Fig. 1-b
. RiRp
Rg RS /v R
Vief O M (12] TA7R45BP/CP 1t Rz
N /BP(LB) .
Veont O— —— a—— Viz=Vrer
Ry A -
" Vi1=Veont: TRy
1 By
CONTROL Bz
oUTPUT AM— —o0 INPUT PIN
Ry DC level of control output is
shifted by a zener diode and
vy, control signal output is
attenuated by R] and R2.
Fig. 1l-c




TA7245BP/BP(LB)/CP/F

POSITION SENSING ELEMENT DRIVING METHOD

The TA7245BP has a wide range of common mode voltage range (the specification is

2 to Vgc-2.5V and therefore, 2 to 9.5V when Vgg=12V) of the position sensing element
(generally, a hall sensor) input and therefore, both the constant current drive and
constant voltage drive of a hall sensor are applicable.

As a hall sensor, Toshiba Ga-As hall sensor THS series are recommended.

When compared with In-Sb hall sensor, the Ga-As hall sensor has various merits such
as excellent mechanical strengths, temperature stability and less saturation
characteristic to magnetism and current.

However, it is considered that use of this sensor was so far difficult as it’s
sensitivity is lower than In-Sb hall sensor. On the TA7245BP in order to make it
possible to use the Ga-As hall sensor which has merits on almost all items except
sensitibity, sensitivity of the position sensing amplifier has been increased with
less offset voltage. Further, if W/F characteristic is poor, increase of hall input
may be effective in some cases. (However, be careful not to exceed max. allowable

input).
e Voo Vce

L Ry

Rz

POSITION SENSING ELEMENT
DRIVING METHOD (1) (2)

(For details refer to the technical data for Toshiba Ga-As hall sensor THS series.)



TA7245BP/BP(LB)/CP/F -

CAUTIONS IN APPLICATION

IC for motor drive have several high impedance input terminals such as hall element
input, control signal input, etc. and to handle a switched high output current.
Because of such a reason. Care should be taken not to make a parasitic oscillation
path caused by unnecessary feedback.

Further, as load is a coil, it is necessary to pay attention to prevent destruction
by impulse at time of ON/OFF, particularly, application of voltage and current in
excess of standard values to the output transistor when supply voltage is at high
level (Vgc=18V or above). It is recommended to use the TA7245BP at supply voltage
below 12V and the TA7245CP at below 18V. If they are used supply voltage above

these values, the above-mentioned cautions should be followed.

(1) CAUTIONS FOR RELIABILITY DESIGN

a) Do not into the output transistor inside IC into the high voltage and current
operating region.

(Especially, when a motor is locked, Vgc is ON/OFF, output is shorted, etc.)

b) It is desirable to design the output ringing absorbing capacitor in
capacitance as small as possible (the output transistor may be destructed by
charging/dis-charging current of this capacitor in some cases).

If it becomes a problem, it is recommended to review not only capacitance
but also connecting point and connecting method (delta or star comnection) in
addition to taken an oscillation preventing measure described later further-

more, to insert resistor (30 to 300) in series to the capacitor.

c¢) In installing to a printed circuit board, be careful not to apply an abnormal

force to the fin of IC and moreover, to solder in several seconds (at 260°C).

d) It is an effective method for assuring reliability to provide a large earthing
area on a printed circuit board to promote heat-radiation from the soldered

fin of IC.

(2) CAUTIONS FOR WIRING

It is recommend to design a print pattern with the following methods taken into

consideration in order to prevent parasitic oscillation.



a)

b)

The output coil current path line should be provided separately from other
earth one because the coil current includes switched high current.

In particular, it is recommended to design a line from Ry terminal (5 pin) to
the earth so that it’s impedance does not become common to other circuits.
(This is especially important.)

If this is not possible or oscillation cannot be eliminated completely, it is

adviced to connect a capacitor of 0.001~0.1#F paralelly with RF.

+
Vin 3 TavzessesoP [NIp
Vin© /BP(LB) >:<LC
—(:) 6
N
GND 5)Rp
(FIN)
_ m
T IMPEDANCE MUST NOT BE
= 2fr COMMON TO OTHER CIRCULT
L
c +
|
C=0001~ 01xF
GND

Fig. 2

It is also recommended to provide the hall element drive current path
independently. (Especially, separately from the output current path)
Further, if plunging input to the position sensing element is expected, it
is advised to insert a capacitor of 0.05~ 1#F between the plus (4) and mirnus

(-) terminals of each position sensing input.

In addition, it should be also TA7245BB/CP

consider to insert resistors in /BP(LB)

series to all hall element @ 1 5

inputs. If plunging input to c 4t T T

control input is expected, ”’ﬁ Rp #
R

connect a capacitor of
5000~ 2k

0.001~0.1#F between control

terminal and GND.
DO NOT GIVE COMMON

IMPEDANCE TO OTHER CIRCUIT aGND

Fig. 3

TA7245BP/BP(LB)/CP/F



TA7245BP/BP(LB)/CP/F -

¢) If parasitic oscillation in a high frequency range above 5MHz is observed,
commonly connect the capacitors from all coil outputs and connect a capacitor
(C=0.01~ 0.14F) to Rp terminal (5 pin) from this connecting point (Fig. 4-a).
Further, it is also recommended to consider a method to connect capacitors to
RF terminal from respective coil outputs separately from the ringing absorbing

capacitor (Fig. 4-b).

Vee

' TA7R245BP/CP

~/BP(LB)

TA7R45BP,/CP /’;\
SBP(LB) NS

(o)

N/

Q

Rp -2 2
>—

= C=001~01luF

mRy
¢ C=0.001~0.1uF
S

Fig. 4-a Fig. 4-b

d) It is recommended to connect a path capacitor directly from V¢C terminal
(9 pin) without giving common impedance to GND. Further, it is also effective

to insert C2 (0.01~ 0.1xF).

L,

(9;Vcc (:}___

8 a
Vin*t TA7245BP/CP Ly
A@ LB) @*
Vin-~ /BE( Lo
ey
=
I
T 0z
1
—_ -]
GND

Fig. 5
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a)
b)
c)

d)
e)

TA7245BP/BP(LB)/CP/F

CONNECTION OF OUTPUT RINGING ABSORBING CAPACITOR

It is advised to connect the output ringing absorbing capacitor to GND from each
coil terminal. In addition, it is also advised to consider the following methods
from the viewpoint of parasitic oscillation prevention as well as destruction

prevention.

Change of capacitance

Delta connection (Fig. 6-a)

Connection to Vgg instead of GND (Fig. 6-b). In this case, however, attention
should be paid to destruction. If voltage/current locus is outside ASO, it is
necessary to connect resistors in series with capacitors.

And propose to connection to RF terminal.

Connect resistors in series with capacitor (Fig. 6-c¢).

Combination of a), b), ¢) and d).

J

) Voo é"cc o ot
/\ia IR
8
. N1,
@ TA7245BP/CP TA7R45BR/CP by
/BP (LB) @ /BP(LB) | |,
5 )Rp Rp
USE A BIPOLAR TYPE
CAPACITOR
Fig. 6-a Fig. 6-b

Clz TA7R45BR/CP N Ev
/BP(LB) N
-\ "¢
N
5 ) Rp -l
Ry R 23

Fig. 6-¢
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OTHER CAUTIONS

Depending upon capacity and connecting method of the output capacitor, the output
transistor inside IC may be destructed in some cases and it is therefore recommended
obtain voltage/current locus of the output transistor through the measurement

shown below and confirm that the locus is within ASO. (Especially, the measurement

at time of SW ON/OFF, CW rotation—CCW rotation— CW rotation is important).

CURRENT PROBE

TO Y-AXIS OF
0SCILLOSCOFPE

RECOMMENDED TO TAKE NOT ONLY
L, BUT ALSO Lp AND L

\—— TO X~ AXIS OF

Ry 0SCILLOSCOPE

VOLTAGE / CURRENT LOCUS

Fig. 7

F




DC MOTOR DRIVER.

The TA7247AP is a 3-phase Bi-directional supply-
voltage-controlled motor driver IC providing all
the active functions necessary for switching-
regulator-controlled FAN MOTOR of electrical Air
conditionor.

It's designed for especially energy saving air
conditionor applications and suitable for use any
other motor driver applications.

It contains 3-phase Bi-directional power driver,
CW/CCW control circuit, comparator and oscillator

for switching regulator, and protect circuits.

FEATURES:
. Voltage Controlled 3-Phase Bi-Directional Motor
Power Driver.
. Output Current Up to 1.D5A.
. High Sensitivity of Position Sensing Inputs
Vg=40mV (Typ.)

. Built in Over Current, Over Voltage, Low Voltage

TA724]AP

Weight: 8.2g (Typ.)

and Thermal Protect Circuit..

. More Power—up Applications with Additional Power Transistors.
. Recommended Supply Voltage : Vccl1=30V(Max.)
veez=5v

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage (Motor) Veel 38 v
Supply Voltage (Control) vee2 7 v
Output Current 10 (AVE) 1.5 A
Power Dissipation (Note) Pp 15 W
Operating Temperature Topr -30~75 °c
Storage Temperature Tstg -55~150 OC

Note : Tc=250C
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BLOCK DIAGRAM

0) Veca

() 1o U

Ha Hb He
F/R + o= 4+ = -
8 17416 X151 o131 2
Yooz (2 }=|REGULATOR CW/COW 3—PHASE LOGIC
CONTROL
INH
Veez Vief
o+ (20
ot OVER VOLTAGE
YouT Q CoMP
PWM -
OUTPUT Iy
OVER CURRENT
R (19 osc THERMAL
LOW VOLTAGE
GND

e Lb L

3 ) R8C L

|
|
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ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

Vee2=5V, Ta=25°C)

TA7247AP

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Quiescent Current Icc - Ip=0.75A - 15 20 mA
I0=0.75A - 1.5 2.1
Upper Side VgAT1 - Ip=0.9A - 1.7 2.4
Saturation Io=1.2A - 1.9 -
Voltage v
Ip=0.75A - 1.4 2.0
Lower Side VgaT2 - Ip=0.9A - 1.5 2.3
Ip=1.2A - 1.7 -
Leak Current Upper Side L v _ - - 100 A
Lower Side IL L - - 100
Current Limitter Sensitivity VRSC - Rgc=0.2Q 180 220 300 mV
Over Voltage Protector
_ - - v
Operating Voltage VH.SE 38
Thermal Shut-down Operating TrsD _ 150 _ B OC
Temperature
Low Voltage Protector
. - - . - v
Operating Voltage VL-SE 27
Position Sensing Input B Sine wave _ _
Sensitivity Vth 100mVpeak, 30Hz) 20 my
Frequency fo - 30 - kHz
Oscillator Amplitude Ao - - 1.2 - Vp-p
Temperature- [¢)
Coefficient Tevo fo Q Hz/C
Output Current IcoM - - - 5 mA
Saturation
v - = - . -
Voltage SAT COM Vo0p=0V 0.5 v
Comparator Turn-ON Time tr - - 0.5 - #s
Turn-OFF Time tf - - 0.5 - “s
Duty Ratio Dy - |Vpp=2V - 50 - %
Duty Ratio o
Temperature Tcvo by - - 0 - %/ C
Coefficient
Vcgg Operating Voltage Vee?2 opr - 4.5 5.0 5.5 v




TA7247AP

FUNCTION

a) TFORWARD ROTATION MODE (PIN 18 Open or 2.5V Min.)

VHa
(Vi7—V1s)
VHp
(V15-V1e)
Ve
(Viz—Viz)
LaU 1Ig
Lal 14
LbU  Ism
Lal Ig
LeU Ig
Lel Ig
Vi OUTPUT
(4+45)

Vip OUTPUT
(8+7)

Vi, OUTPUT
(8+9)

I 1 [ [ ]
I L L

_¥60¥,




TA7247AP

b) REVERSE ROTATION MODE (PIN 18 GND or 0.4V Max.)

VHa

Vb

VHe

[ R S

(6+7) U ‘ I —L—_r

e e O B N
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APPLICATION OF TA7247AP

1)

DESIGN METHOD OF SWITCHING REGULATOR OSCILLATION CIRCUIT (PWM generating circuit).

The PWM wave generating circuit that controls the switching regulator output

switching transistors is shown in Fig. 2. ‘
The circuit consists of a triangular waveform generating circuit that generates a
comparison signal and a comparator tﬁat compares the comparison signal from the
triangluar waveform generating circuit with output voltage from the switching
regulator. (In the example shown in Fig. 2, output level is such that "H" level
is at Vggo level (=5V) and "L" level is typically at 0.5V as specified in the
standard.)

In this oscillation circuit, positive feedback is added to the differential
comparator to provide hysteresis. "H" and "L" levels of triangular waveform
output are expressed, respectively, by the following equations:

_ __R2+R3 .
Vgor MAX. = R +R+R3 Veeo = 2.69V

___R2 . -
VCrR MIN. = R14R7 Vee2 = 1.25V

Q1 shown in Fig. 2 is for a discharge path and R4 decides discharging time cons-

tant together with an external capacitor Cf.

Fig. 1 TRIANGULAR WAVEFORM GENERATING CIRCUIT OUTPUT WAVEFORM (Pin (19))

Vor MAX.(5=269V)

-
DISCHARGING TIME IS DECIDED
CHARGING TIME 18 BY Gy AND INTERNAL Ry
DECIDED BY Ry AND Cr. ( 1 )
- t
1 (Vgg=269-© Rg-Cr ")

Ver=Vgegg—375:¢  Cr Re

Further, oscillation periods to and t] are decided by the following equations:
tg == 0.4845-Cf*Rf (sec)
t] = 0.7664-Cf-R4 (sec) !
Where, R4 is an internal resistor (=1.3kq)
Further, as resistance of the resistor R4 in IC varies by about +20%, it is i
recommended to use R4 in actual application at Rf>»R4 to suppress internal fluc- :

tuation of resistance in IC at the minimum level.

5V




TAT247AP

2 PWM WAVEFORM GENERATING FROM THERMAL SHUT DOWN & OVER VOLTAGE

b
3
P

J S

7]
Ry
12xQ2

PROTECTIVE CIRCUITS
CIRCUIT
COMPARATOR CIRCUTT ‘|= OSCILLATION CIRCUIT

RS
1310
e
7
4 k()

Ry
Ra
AR

o
&IZN
o
£
Rz
10kQ

(73
19
ot Ry, Vour N or
Re
AM——4 v
57 '\\\\\CR
DC Vs
—=Vcez
ERROR L
Fop
STGNAL o 5v
INPUT pwM ouTPUT TYF
rr

The comparator circuit consists of a differential amplifier which is operated by

PNP differential input.

DC level to the ¢t terminal is decided by DC level at the CR terminal (Pin (19))
and required duty ratio.

As DC level at the CR terminal is 1.25~2.67V as shown in Fig. 1, it is recommen-
ded to input DC at a level corresponding to DC level at the CR terminal.

Further, R¢ and Triangular waveform oscillation period characteristic is shown

in Fig. 3 and PWM output waveform duty ratio vs. (20) pin voltage characteristic

in Fig. 4.



TA7247AP

(2)

Fig. 3 Re— OSCILLATION PERIOD CHARACTERISTIC

100
g v
=~ ws —A —
a
o
—
o
<}
A 50
=4
(o]
—
[
<
3 25 b
= / Ce=1000pF
g Voge=5V
Ta=25C
0 "
0 50 100 150 200 250
Ry (kQ)
Fig. &4 DUTY RATIO—Vy CHARACTERISTICS
50
| Ton  Torp A
et}
40}
<
SR

| DUTY RATIO A

@
o
N

<
= Ton
= = ——28 __x100(%)
= Ton+Torp -
20
o) A Re=100%k$
2 P G¢=1000pF
Vooz=5V
Ta=25C
O // ¢ 1 1 1

1.2 13 14 15 16 1v 18 19 20
Vg (€0 PIN) (V)

POSITION DETECTING CIRCUIT (Hall element input circuit)
The Position detecting circuit is shown in Fig. 5. This circuit consists of a
differential amplifier having hysteresis (=20mV, typical).
As operating DC level (CMR) is about 1.5V at the lower side and Vgg-1.8V at the
upper side, it is recommended to input constant voltage drive from Vgg2 at level
higher than hysterisis by 3 times or more (60~ 70mV).

If the hall element is removed during the rotation, IC can be destructed.




(3)

TAT247AP

Fig. 5 POSITION DETECTING CIRCUIT (Hall element input)

5V DC /l\Vccz

I

Sl
L7

ogT

(19 )
N S

FORWARD/REVERSE ROTATION SELECTOR CIRCULT

The forward/reverse rotation selector circuit is shown in Fig. 6. The forward
rotation (or reverse rotation) is resulted when Pin (18) is opened (or at 2.5V
or above), while the reverse rotation (or forward rotation) is resulted at GND

(or at 0.4V or below).

Fig. 6 FORWARD/REVERSE ROTATION SELECTOR CIRCUIT

Veez /g\

CCW cw

(R) €
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(4) OUTPUT CIRCUIT
The output circuit is shown in Fig. 7. The upper side of the circuit (Pins (5),
(7) and (0)) is for outlet, whichle the lower side (Pins (&), (6) and (8)) is for
intake. When the built-in output transistors are used, Pins (4) and (5), (6) and
(7), and (8) and (9) shall be shorted, respectively.
When transistors are externally mounted for increasing the capacity largely, they

shall be connected as shown in Fig. 7.

Fig. 7 OUTPUT CIRCUIT

Vool

To To
PIN (6l PIN®

To To
PIN (7 PINGE)
A2 3
-

A

(5) PROTECTIVE CIRCUITS

a) Over Voltage Protective Circuit
If voltage at Vgcl terminal exceeds normal voltage (38V), Q2 in Fig. 2 is ON to
inhibit PWM output and at the same time, the output circuit is OFF.

b) Thermal Shut Down Circuit
If temperature at the junction point exceeds specified temperature (150°C),
similar to a), above, Q2 in Fig. 2 in ON to inhibit PWM output and at the same
time, the output circuit is OFF.

¢) OVER CURRENT PROTECTIVE CIRCUIT
If VRsc in Fig. 7 exceeds specified voltage (VrRsc=Rgc-Igc), the output circuit
is OFF.

d) Excessively Low Voltage Protective Circuit

If voltage at Vggl, terminal drops below specified voltage, the output circuit is




APPLICATION CIRCUIT

TA7247AP

OFF. Further, this circuit is a malfunction preventive circuit.

Vogp =5V
A
o)
A
w20
SPEED STGNAL =13
CPU
CW/CCWIHGNAJ7 v
 EROBOROE. |
——
l - |
| ] OOOOE®E
! |
]V VIN B !
] ce SWITCHING
Y ) |1 Pl
| L REGULATOR
CONT T
| 1 s SER e 5
. + R
| =
| —Pt— oG
I [
| |
L . _ _ . _ NOTE_ | - =
| Voon ( MOTOR DR[VING POWER SUPPLY )
Note In case of the open-loop control by CPU, rotating speed is controlled by the

rotation control signal (analog output) from CPU. However, the closed-loop

control by the feedback signal taken from the switching regulator output is

also possible.

In this case,

diagram.

the connection shall be made as shown in the above circuit
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DC MOTOR DRIVER

The TA7248P is a DC motor (3 phase) driver IC.

It contains regulator, position sensing amplifiers,
control amplifier, quick stop circuit and drivers.
Maximum output current (Bi-direction) of driver is
+900mA (average).

Hall element is used as a position sensor.

By combining this IC and TA7674P (or TA7715P) F-servo

motor driver system is available.

FEATURES:

HDIP20-P

. Driver for Hall Motor (3 phase)
. Large Output Current (Bi-direction)
10=1900mA (average)
. Built-in Reverse Rotation Detector and Quick Stop
Circuit.
Regulator for External Circuits
: VoyuTr=10.7V, I0=50mA
. Operating Supply Voltage : Vgg=16~ 32V

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 35 v
OQutput Current Ip 900 mA
Regulator Output Current Icce 50 mA
Power Dissipation (Note) Pn 25 W
Operating Temperature Topr -15~175 °C
Storage Temperature Tstg -55~150 | °C

Note : Tc=75°C, Pp=3W(Max.) at no heat sink (Ta=25°C).

Weight: 8.2g (Typ.)

— N O

1. .

=71 - F° 71




TA7248P

BLOCK DIAGRAM

Vooe=107V [y
(50ma) 0%

Le
CONTROL 8 -
SIGNAL Lb
INPUT )
e e :
VN1 CONTROL
POSITION
DETECTOR
Voo
va FG PULSE
&
T \I{ QUICK STOP
TO HALL SENSOR i i j{ (ON : 8TOP) .
ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Vee=30V, Rp=27Q, Rf=2.2Q, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Supply Current Icc 1 - 5.5 - 13 mA
Input Offset Voltage V1o 2 -9 - 95 mV
- v
Input Dead Band Vip 2 Viyg=3.5V 22 190 m
Residual Output Voltage VoRr 2 - - 10 mV
Voltage Gain Gv 2 0.8 - 1.2
Saturation Voltage Upper VSAT1 3 | ViN1=4.5V, VIN2=3.5V | — - 2.1 Y
Lower VSAT?2 - - 3.8
Cut-off Current Upper focl 4 VINI=4.5V, VINg=3.5V _ — 15 #A
Lower 1oc2 Ry =100ka - - 15
To Threshold Voltage VTO 5 - 6.2 - 7.3
To Saturation Voltage VSAT TO 5 Rp=6kQ - - 2
Output Voltage Vee2 6 Rp=5600 10.2 [10.7 |[11.2
Load Regulation Voltage aee2 6 R{,=560Q~0c° - - 60 mV
Ripple Rejection RR 6 Ry=560Q, f=1kHz 50 - - dB
Temperature Coefficient Te Vee? 6 | RL=5600Q -2 - 2 Imv/de
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INFUT OUTPUT CHARACTKRISTICS < Voce — Ta
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APPLICATION CIRCUIT

RRUF

TH=

270Q
E ® 191585 L9 41) 10
w3 = 1xQ x2 3% &%
oo} SR 9
16Yi5Y14 11 9 -
o 7
TC9142P N
o 6
16 ‘;? 5
1 D,000]
100k0) Ly =
2801815| 10k 0.14F B £
—AW 1t A s 0
g 100kQ [284
y 1015 @
i :
@ 20 fl
m L+ =, -
SF % 0 5 gl s |53 Xt
. c |3 By By £ 3 E 2= o ~ |3 = [+
=logd |2 a, 2, 5 @ ogos 24 Ly (=47 S
2 o TO o N N R= I3oTog & ST S
T8 '[d N'J: c\z'[ NT g e Q=g R [ - S ]
rr

Ry and Rp should be determined by characteristic of hall sensor.

d8veLVl



TA7236P

DUAL POWER OPERATIONAL AMPLIFIER.

TA7256P is a dual power operational amplifier.

It is intended for use especially DC MOTOR
positioning system applications such as, Arm Driver
(for Audiodisk Players), head or voice coil motor
drivers (for Floppy and Winchester Disk Drivers)

and any other power driver applications.

FEATURES:
HSIP 10 Pin Power Package Capsealed.
. Built-in Over Current Protector.

Few External Parts Required.

Weight:
Output Current Up to 0.5 A.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee, VEE 118 \Y
Output Current 10 (AVE) 0.5 A
Power Dissipation (Note) Pp 12.5 W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

Note : Te=25°C.

2.47g (Typ.)

EL




TA7256P

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, V¢g=15V, Vgg=-15V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP.| MAX.{| UNIT
CUIT
Quiescent Current Icc - 10 20 mA
Input Off Set Current I10 - 10 200 nA
Input Bias Current It - 100 700 nA
Input Off Set Voltage Vio - 2 7 mV
Output Voltage Swing Upper Vou Rp=33Q 12.0 113.0 ” v
Lower VoL -12.0(-13.0 -
Open Loop Gain Gyo - 100 - dB
Input Common Mode Voltage CMR +12 +14 B
Range
Comwon Mode Rejection CMRR 70 90 _ 4B
Ratio
SupPly Voltage Rejection SVRR B 50 150 |av/v
Ratio
Gy= =33Q
Slew Rate SL v=0, RL=33 - loas | - |V
R=10Q, C=0.1uF Hsec

Short Circuit Current Isc Rgc=2.20Q - 0.35 - A
Cross Talk CT R1=330, Vour=1Vp-p - 60 - dB

BLOCK DIAGRAM

VSENSE 1

VouT 1
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Pp MAX — Ta

14 .
= @ @ INFINITE HEAT SINK
o1z @ 80cm*xZmm AL
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APPLICATION CIRCUIT 1
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APPLICATI®ON CIRCUIT 2

(Compact Disk Player Use Actuator System)

47 ()
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TA7237P

BRIDGE DRIVER

The TA7257P is a Full Bridge Driver for blashed DC

Motor Rotation control.

Forward Rotation, Reverse Rotation,

operations are available.

Stop and Braking

It's designed for Loading and Reel Motor driver for

VTR and Tape Deck, and any other consummer and

industrial applications.

TA7257P has Operation Supply Voltage terminal and

HSIP7-p
Motor Driving Supply Voltage terminal independently
therefore Servo control operation is applicable.
Weight: 1.9g (Typ.)

FEATURES:

OQutput Current Up to 1.5A(AVE.), and 4.5A(PEAK).

4 Function Modes (CW, CCW, STOP and Brake) are

Controlled by 2 Logic Signals Fed into 2 Input

Terminals.
. Built=in Over Current Protector and Thermal Shut

Down Circuit.
. Operating Voltage Range : Vgg=6 ~18V
MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT

Peak Supply Voltage Vee MAX 25 %
Operate Supply Voltage Vee (opr) 18 v
Output Current Ip (AVE) 1.5 A
Peak Output Current Io (PEAK) 4.5 A
Power Dissipation (Tc=750C) Pp 12.5 W
Operating Temperature Topr -30~75 °c
Storage Temperature Tstg -55~150 °c

BL

Su
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BLOCK DIAGRAM

Veeo t ! I “{E) Vg

N1 (:)___________
CONTROL 8 ) ouTl
INZ (:}___________

| THERMAL PROTECT ]I

r OVER CURRENT F—»-
’ ‘ 4@) GND

INL IN2 ouT1 0ouT2 MODE
1 1 L L Brake
0 1 L H cw/ccw
1 0 H L CCW/CW
0 0 High Impedance Stop

ELECTRICAL CHARACTERISTICS

TEST
CHARACTERISTIC SYMBOL |CIR~ TEST CONDITION MIN.| TYP.| MAX.|}| UNIT
CUIT
Vee=18v
feer OUTPUT OFF STOP MODE 6.5 13
Supply Current 5 5 mA
Vcc=18V, OUTPUT OFF _
tee2 CW/CCW MODE 10 20
UPPER Vsl U - 0.7 1.0
{ Vee=18V, Ip=0.1A
Saturation Voltage LOWER Vsl L - 0.6 0.9 v
UPPER Vg2 U Voe=18V, Ip=1.1A - 1.0 1.4
LOWER Vs2 L - 0.9 | 1.3
- - 100
Leakage Current UPPER Ly V=18V nA
LOWER Iy 1, - - 100
v ;=250 3.0 - -
Input Voltage 1,2 IN(H) iJPi; iND - v
VIN(L) - - 0.8
PPER v - 2.0 -
Diode Forward UPPE FU IF=1.0A v
Voltage LOWER VF L - 1.25 —
Limitting Current Isc - - 3.5 - A
Input Current ItN Input GND - 1 10 A
77—




TA7257P —

Py — Ta
16

Rtn
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APPLICATION NOTE

(1) INPUT CIRCUIT
Input circuit is shown in Fig-1. It's a '"Low active" type voltage comparator
that's one input comnect to Input terminal ( 1, or 2 PIN) and the other to
built-in temperature compensated voltage reference (Vry=1.4V Typ.)

If a voltage above Vyy(y) fed into the Input Terminal that means "Logic 1" and

less than VIN(L) or connect to GND means "Logic 0".

INPUT COMPARATOR

v
V‘>V1N(H)
V<;VIN(L>

Vg (=14V)

Ity 4
(lopa MAX.)

(Fig.-1)

4,78_,




(2) BASIC APPLICATION CIRCUIT

Fig-2 shows the basic application circuit.

TA7257P

Optimum values of the C, R depend on the inherent constant of a motor and

parasitic C,R values arcund the circuit.

Normally, recommended to use 0.1#F and 33Q.

10uF

i:vé

CONTROL INPUT o (l}
SIGNAL
OZ

TA7R57P

3

(3) ADDITIONAL DIODE

—0 Ve

Clur

R C
330)

(Fig.-2)

I) 1If the braking operation is so loose, connect a additional diode between

each output to GND, (See Fig-3(a))

T TIf the back electromotive pulse generated in output coil is so strong.

Internally connected back electromotive suppression diode may be damaged

by this pulse.

In such a case connect a additional diode between each output to VgC.

(See Fig-3-(b))

TA7257P

N
i

Fig 3-—1(a)

TA7?7R57P

[

©

Fig 3—(b)

I f N
7T



TA7259F/P/P(LB)

D

The TA7259P is a 3-phase Bi-directional motor driver IC.

I
r
I

Cc

C MOTOR DRIVER IC.

t designed for use VIR tape deck, floppy disk and
ecord player moter drivers.
t contains output power drivers, position sensing

ircuits, control amplifier and CW/CCW control circuit.

3-Phase Bi-Directional Driver and Output Current Up

to +1.2A.

. Few External Parts Required.

. Wide Operating Supply Voltage Range

: VeC (opr) (MIN.)=7~20V

. Forward and Reverse Rotation is Controlled Simply by

Means of a CW/CCW Control Signal Fed Into 10 PIN.

. Figh Sensitivity of Position Sensing Amplifier.

(Vg=10mV (Typ.), Recommend to Use TOSHIBA Ga-As Hall

Sensor "THS" Series.)

Surge Protect Diode Connected for All Input Terminals.

(Position Sensing, Control, CW/CCW Control Inputs.)

. DIP-14F (TOSHIBA 5D14BP-P) Power Package.

M

Second Version of TA7245BP
(It's have a better stability)

AXINUM RATINGS (Ta=25°C)

TAT259P

HDIP14-P-500A

TA7259P(LB)

HSOP14-P

TA7259F

HSOP20-P-450

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 26 v
OQutput Current Ip(AVE) 1.2 A
Power TA7259P 2.3
Dissipation TA7259P (LB) Pp 2.3 W

(Note)  F1a7259F 1.0
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

Note : No heat sink.

Weight:
HDIP14-P-500A: 3.0g (Typ.)
HHOP14-P : 3.0g (Typ.)

HSOP20-P-450 : 0.8g (Typ.)




ELECTRICAL CHARACTERISTICS (Unless otherwise specified, V¢g=12V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP. MAX. UNILT
CUIT
Iccl FRS Open 2 4 7
Quiescent Current Icc2 _ [FRS=5V 2 5 9 mA
A\ =
Ices cc=22V 2 5 9
FRS=GND
Input Offset Voltage Vio - - 40 - mV
Residual Output Voltage VOR - |VIN-=VIN4=7V - 0 10 mv
Voltage Gain Gy - |RNF=2.2Q - 15.0 -
1 Saturation Voltage Upper VSAT1 - | IL=400mA ~ 1.0 -5 \Y
Lower VSAT2 - 0.4 1.0
Cut—off Current Upper focl - |ve=20v - - 20 uA
Lower Ioc2 - - 20
Position Sensing Input B
Sensitivity Vi - - 10 my
Maximum Position Sensing
Input Voltage VH MAX - - - 400 mv
Input Operating Position| CMR-H - 2.0 - |Vege=2.5
Voltage v
Control CMR-C - 2.0 - vee-2.5
CW VF - - 0 0.4
Rotation Ceontrol
Input Voltage STOP Vg - 2.2 2.7 3.2 v
CCW VR - 4.8 5.0 5.8
—81—




TA7259F/P/P(LB)

BLOCK DIAGRAM

TA7259P
TA7259P(LB)

/TA’7259F> ------ PIN No.

v
La
1
Vin+ %z L
8, Ly
AMP Tﬁ
9@ Lic
Vin - /6
POSITION Ry
SENSING CIRCUIT
5V{DC) @h I
2 3
sl A s ENED N €D & () RNF
GND
i (FPIN)
+ -+ =+ -
7.5%Q Hy, Hy H,
FUNCTION
FRS POSITION SENSING INPUT COIL OUTPUT
(10 PIN) Ha Hp He La Lb L¢
1 0 1 H L M
1 0 0 H M L
L 1 1 0 M H L
0 1 0 L H M
0 1 1 L M H
0 0 1 M L H
1 0 1 L H M
1 0 0 L M H
H 1 1 0 M L H
0 1 0 H L M
0 1 1 H M L
0 0 1 M H L
1 0 1
1 0 0
M 1 L 0 High Impedance
0 1 0
0 1 1
0 0 1

2
Q
=
B
<4
Ay
Lo
n
n
=
=)
=
[ol
a




POWER DISSIPATION

INPUT vs OUTPUT

TA7259F/P/P(LB)

VNr
VNr = Ryp - I
Vio
B gy =2
A
Vin - v = (Vi1 -Vig)
N Vor IN + 1
0 TORQUE ROTATE
- TA7259P
Pp - Ta 1 - T TAv F
b (ravasop(1s)) Pp a 259
12
Ry Ren
Rin(j-¢)=8C/W 6 Rin(j-¢)=13C/W
e = Rep(j-a)=130C/W
\ Ren(j-a)=54C/W 3 Q\
AN [ £
8 \ Note
o o 3 2N\
g A Sos Y With 50X50Xlmm
K q ® \ro hoat sink
a 2, i AN
9 2 \", o oM ®
%% @ = \ 75X
s 27 NG : N\ o\
N8 TN, = . o %
ST 50N 4 5 2
N0 4 SRS N ~ \
AT g7 e NS 80 yp < A\
~~ A AT SIng ~L N
Fe o IS ok -t“
0 0, 0 .T e T
o 50 100 150 0 50 100 150

AMBIENT TEMPERATURE Ta (C)

AMBIENT TEMPERATURE Ta (°C)

200



TA7259F/P/P(LB)

APPLICATION CIRCUIT

TA7R259P
o
CTAVZSQP(LE) 7/ Ta 259F>

CONTROL

INPUT r&l o
q
O M
O;L 3
(o] —
Ha
Hy
HC

75k
O (]
Ag Az,
o
1.
— &
o0
1 ™
+o——{ =
[ =]
- o—— %% A5
ot A
—o—t{%, FIN

Vg =5V

=
I3 uF

o Voo =12V

% % % B3BuF X3
t I 1
7.5kQ CW./ CCW

YV o > 5V

Ryp =220 ’I

Note : The TA7259P is a second version of TA7245BP.

The main difference are PIN CONNECTION (PIN 8 and PIN 9 only) and stability.

Refer to TA7245BP Techical Data if you need further application data.

}




DC MOTOR DRIVER {2 PHASE Bi-DIRECTIONAL)

The TA7260P is a 2 Phase Bi-Directional type
Motor Driver IC designed for use Floppy Disk,

VIR and Tape Deck Motor Drivers.

It contains Output Power Drivers, Position Sensing

Amplifiers, Control Amplifier and Voltage Regulator

for external circuit.

FEATURES:

. Output Current is up to 0.9A(AVE).

. Built in Reverse Rotation Detector.

. Voltage Regulator for External Circuit
: Vour=10.7V(Typ.), Ip=50mA(Max.)

. Few External Parts Required.

MAXIMUM RATINGS (Ta=25°C)

TA7260P

HDIP14-P-500

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vee 35 v
Output Current Ioyr 900 mA
Regulator Output Current Ice2 50 mA
Power Dissipation Pp 2.3 W
Operating Temperature Topr -30~75 ©
Storage Temperature Tstg -55~150 | °c

Weight: 3.0g (Typ.)



TA7260P

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, V=30V, Rg=2.20, Rp=54Q, Ta=250C)

TEST
CHARACTERISTIC SYMBOL | CIR- | TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUlT
Quiescent Current Ice 5 - 20 mA
Input Offset Voltage V1o VRf=20mV -9 - 200 mV
Input Dead Band Vip VRf=20mV 20 - 300 mV
Residual Output Voltage Vor - - 10 mV
Voltage Gain Gy 0.85 | 1.0 | 1.5 )
Saturation Voltage Upper VsaT1 - - 2:5 v
Lower VSAT?2 - - 4.0
Cut—off Current 194 - - 50 #A
Output
. 10. . v
Voltage Vee2 10.0 7 (11.4
Load
4 =0~ -
Regulator Regulation veez Ip=0~ 20mA 5 70 mV
Temperature TX//
-2
Coefficient Te Vee2 0 2 deg
Input Sensitivity v 300 - - mV
Position T
CcM v
Sensing Ha Side (H:) CC% - Vee-1 v
Amp Operating
DC Level
) CMR Vee2
1 - \Y
Hp Side (Hp) 3%
. CMR
Operating Input Vin Side (VIN) 4 5 9
Voltage \ ;
(DC Level) CMR ‘
v Side
ref (Vyef) 4 > ?




TA7260P

BLOCK DIAGRAM

VOLTAGE
REGULATOR

CONTROL
AMP

1

POSITION SENSING
AMP AND REVERSE
ROTATION DETECTOR.

||ll
ol
o
23
-
&
-

NFIN

%
f




TA7260P —

TEST

(1

(2

a)

b)

c)

d)

METHOD

Igc (Quiescent Current)
Use Measuring Circuit 1, e]~ ey are specified in Table (Condition 1) esg, eg are
in Table 2 (Condition 1).

To measure a supply Current

Vip (Input Offset Voltage), VIp (Input Dead Band), VoRr (Residual Output Voltage),
Gy (Voltage Gain) (Refer to Input-Output Characteristics)
e]~ e4 are specification in Table 1 (Condition 1) and es is 5.5V DC.
Measuring Procedures are follows.
Increase a eg voltage gradually from 5V DC, Measure a Input Voltage Vi when the
output voltage V2 is equal to 120mV.
(In this condition V1=E1, V1=Vg —Vs, Vp=VRf=V7~V2)
More Increase the eg Voltage
Measure the V] when the Vy is equal to 20mV (In this condition Vi=E3)
Increase the eg Voltage 25mV above previous condition and measure the Input
Voltage Vi. (In this condition V1=E3)
More increase the eg voltage gradually and measure the Input Voltage V1 when
the Vo is equal to 120mV.
(In this condition Vi1=E4) ,

Electrical Characteristics are calculated by following equations.

Vip- = E2

Viot = E4

Vip = E4-E2 f
k

Vor- = E3 ;

o =100 (

VT T ek (mV)

100

SV T ETE, (v




TA7260P

(3) Vsar 1, Vsar 2 (Output upper and lower side saturation voltage)
es and eg are specified in Table 2 (Condition 2) ej~ e4 and condition of SWi
and SW) are specified in Table 1 (Condition 1, 2, 3, 4) Measure V3 and V4 for
each specified conditions.
(4) 1Ip, (Leakage Current)
Measure a output transistor leakage current
(5) Vggp (Built in Regulator output voltage)
Measure the Vgg2 (4 PIN) DC voltage with specified load condition.
TABLE 1 TABLE 2
(Unit:V) (Unit:V)
ey e ej ey SW1 SWo es5 eg
1 12.4 | 12.0 | 5.4 5.0 a c 1 5.5 5.5
2 12.4 | 12.0 | 5.0 5.4 b d 2 6.5 5.5
3 25.0 | 25.4 | 5.0 5.4 c a 2! 5.5 6.5
4 25.0 | 25.4 5.4 %5.0 d b

TEST CIRCUIT

1.

TAB [—1

foy—
— W
uF

47

Voo



TA7260P 1

2. V10, ViD, VOR, GV, Vg2

Ry, 54Q

o Vee
T
3. VgAT 1, Vsar 2
1‘
I
|
i
|
n, TAB |—
—— AAN—
54
1) (2)(3)(4)(5)(6) (v
©JeJoL0 ,
; =5
e -3
L IO
b a g !31
d
V3
—o Vee
7T




TA7260P

INPUT-OUTPUT CHARACTERISTICS

VrRe ( =Rg-1Iq,
Iy  COIL CURRENT )

4vgy
4v,

20mv Vip

Vor Vyer (OPIN) — vy (B®PIN)

FORWARD ROTATION AND REVERSE TORQUR —J<— FORWARD ROTATION AND FORWARD TORQUE REGION
REGION

Voo [7 Vee
5) Vror Ry VRr
Relz
54 Vin T
FUNCTION TABLE
INPUT OUTPUT
Ha Hp Lal La2 Lbl Lb2
1 0 H L M M
1 1 M M H L
VIN<Vref
0 1 L H M M
0 0 M M L H
1 1 M M L H
1 0 L H M M
ViN <Vref
0 0 M M H L
0 1 H L M M
—91—




TA7260P

1y 1
Ha
0 — — ° L
—_— = CW COW e
1 1
Hgp
0 0

J
Lal

ERILT

— = oW COW - —
(Vreer > VIND (Vrer < VIn)
Pp — Ta

1 f
N Rth
Z .
o Ren(j—c)=8C/W
ol \\ Rth(j_a):m'c/w
g ® ) o

\
£ \%f@
3 » %
A P TREY 2,
— o 2,
w Al <3
0 &/If’ AN
4 2 %
A N
No N Sy A\ >
g HEqp N;{V/f\
= - \ ‘
= T~ ‘
% 50 100 190 200

AMBIENT TEMPERATURE Ta (C)




TA7260P

APPLICATION CIRCUIT

518
=)
3
Sk 3 =8
ST S 3 ‘
o'lﬁn
3 =l 104FX 4
ST P &7
S ” B = v
=1 = 3 o
3 220k0) AR LA v
{ ) ce
| EE P AT .
f S 8-
216) 15) (14 @ 1) (10 9) 14) (13 (12) (1) (10) (o) (8
FIN
TA7260PF
:
g 1 2 3 4)(5 6 7
= =2
3 i
3 s]
S
45RPM
g A =
9¥ 9 R RF3.0QL/2W # 3
Lo I S g
A, becd




TA7261P

—
DC MOTOR DRIVER (2 PHASE Bi-DIRECTIONAL) FLE
(U
The TA7261P is a 2 Phase Bi-Directional type [
Motor Driver IC designed for use Tape Deck, VIR
and Micro Floppy Disk Motor Drivers. Qui
It contains Output Power Drivers, Position Sensing Inp
Amplifiers, Confrol Amplifier and Voltage Regulator 7;;;
for external circuit.
Res
FEATURES: HDIP14-P-500
Output Current is Up to 0.6A(AVE) _;;;
. Voltage Regulator for External Circuit
Voyr=10.7V(Typ.), Ip=50mA(Max.) Weight: 3.0g (Typ.) I
Few External Parts Required out
. Operating Supply Voltage Range : Vpc=15 ~22V e
Reg
Po:
MAXIMUM RATINGS (Ta=25°C) 2:—1;
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 25 A
Output Current T0(AVE) 600 mA —
Regulator Output Current Icc2 50 mA
Power Dissipation (Note) Pp 2.3 W Op
Operating Temperature Topr -15~75 °c (D
Storage Temperature Tstg -55~150 °c L——

Note : Ta=25°C.




ELECTRICAL CHARACTERISTICS

(Unless otherwise specified V=20V, Rf=2.2Q, Ry=44Q, Ta=250C)

TA7261P

TEST
CHARACTERISTIC SYMBOL | CIR-| TEST CONDITION MIN.| TYP.| MAX. |UNIT
CUIT
Quiescent Current Icc 1 - - 12 mA
Input Offset Voltage Vio 1 |VIN=Vyef=5V 0 - 200 mvV
VIN-Vref=0 i
Voltage Gain Gy 1 |VINTVref 0.8 | 1.0 [1.05
VIN-Vref=100mV
Residual Output Voltage VOR 1 gigzié?g& - - 20 { mV
Saturation Voltage Upper VSAT1 1 |Rf=0€, VIN=4.5V - - 2.5 v
Lower VSAT?2 - - 3.7
Output Offset Voltage Vo0 1 |T0=100mA, -20 ol 20| av
VIN=Vref=5V
Output R1,=560Q
Voltage vee? 10.0 (10.7 |11.4 v
Load RL=0PEN/5600
4 - .
Regulator Regulation Veeo 1 25 | mV
Temperature mV/
- - +
Coefficient Te veez 2 2 deg
Input Sensitivity Vg 150 - - mV
Position
Sensing Ha Side CMR vcez2 - \
. (Ha) Vee-1
Amp Operating +1
Voltage
& Hy Side CI;R Vee? - |Vee-1f v
(DC Level) (Hp) +1
CMR
' Side
IN (VIN) 4 5 9
Operating Voltage v
(DC Level) R CMR
Vyef Side (Vref) 4 5 9




TA7261P '

BLOCK DIAGRAM

Vocg) 107V CONTROL
~NIYP)| VOLTAGE AMP
REGULATOR

1

<4
O

POSITION SENSING
AMP

TEST CONDITION

POSTTION SENSING | 10ap
Veel | RE | RL | pxppr  (v) or | VTN | Vref NOTE

W | @ | @ |Hat |[Hao |Hb+ |Hb- [Vee2 | (D) | @

Icc 20 2.2 44 10 10 10 10 | Open 5.0

V10 20 2.2 44 10 | 9.9 10 | 9.9 | Open 5.0 [Rf voltage drop

(S I NG,
= O O~

Rf voltage drop at VIN=Vref

Gy 20 2.2 44 10 19.9 10 | 9.9 | Open 5.0 ;
5. - ViN-Vref=100mV
Vor 20 2.2 44 10 |9.9 10 [ 9.9 | Open 5.5 5.0 |Rf voltage drop
All the t i ]
VgaTl| 20 0 Open 4.5 5.0 € 'ran51stor i
. (Upper side) ;
All Function n 3
v 20 0 0 4l 5.0 All the transistor i
SAT2 pen - 7 1(Lower side)

Voo 20 2.2 44 Open 5.5 5.0 !
Vee2 20 2.2 44 10 19.9 10 19.9 | 5602 | 5.0 5.0 (Vcc2 Terminal measure %
Open i [

vee2 20 2.2 44 10 9.9 10 [ 9.9 5600 5.0 5.0|Vec2 Terminal measure




TA7261P

MEASURING CIRCUIT

181588 SWa

VR N

1kQ) 254495 zza
swW1
R?Wizo
Ry,
g >~ ® w
CONT IN Rp=44
) o |
S —3 lop—————— MW
S
Veel o- —{(2) @___
N A
:L‘f'
T O O
o4
ED
a
no S o o

SW] : When the time of VgaTl and VgaT?2 measuring 'ON".

SWo : Veg2, 4Vee2 measuring "ON'.

SW3 : Voo measuring 'ON", adjust the voltage drop of
Rf to 200mV by using VR.



TA7261P .

INPUT-QUTPUT CHARACTERISTICS

Vre (=Re*Ip,)
Iy, : COIL CURRENT

20mv 7|
- + Vrer ( ® PIN) — viy (DPIN)
Vor
Voo k& Vee
Vref Ry VRe
Re 13
—fm—_
Vin T
I ’
f
FUNCTION TABLE i
INPUT OUTPUT
Hy Hp La LcoM LB
1 0 L L H ‘
1 1 L H H ;
VIN Vref 3
0 1 H H L §
0 0 H L L




TA7261P

Pp — Ta
12
Rtn
E Ren( j—c)=8C/W
A \ Rin(j—a)=54CW
P \
8 AY
8 N
E o
& %,
@ <o, e
9] - %
By N d 2
= AN \ >
o Ny I\
No N \ e
§ HEap RO
2 STui HNT
T~ - \\\
o ~%)
0 50 100 150

AMBTIENT TEMPERATURE Ta (TC)

APPLICATION

v,
0.474F ce

0'——<:iVIN TA7261FP Loom[1 —"T80—"

4.7 4uF
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TA7262F/P/P(LB)

DC MOTOR DRIVER (3 PHASE Bi-DIRECTIONAL)

The TA7262P is a 3 Phase Bi-Directional supply-voltage-

control Motor Driver IC.

energy saving Motor Control System.

Drivers, CW/CCW control circuit position sensing

It's designed especially for

It contains Power

amplifiers and current regulator for external connected

position sensing elements.

FEATURES:

. Output Current is Up to 1.5A (AVE).

Supply Voltage Control Motor Driver.

. Variable Current Source for Hall Semsor Including.

. Tew External Parts Required.

. High Sensitivity of Position Sensing Inputs.

MAXIMUM RATINGS (Ta=25°C)

TA7262P

HDIP14-P-500A

TAT262P(LB)

HSOP14-P

TAT262F

HSOP20-P-450

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage (MOTOR) Vg 25 v
Supply Voltage (CONTROE) Vee 25 v
Output Current (MOTOR) Lo (AVE) 1.5 A
Output Current (Note 1) Icg 40 mA
Position Sensing Input Voltage VH 400 mV
TA7262P 2.3
Power Dissipation | TA7262P(LB) Py 2.3 W
(Note 2) | TA7262F 1.0
Operating Temperature Topr -30~75 °C
-55~150 e
Note 1 : TA7262P, TA7262P(LB) 12 PIN
TA7262F vuiivvnnnnnen 18 PIN
Note 2 : No heat sink

—100—

Weight:
HDIP14-P-500A: 3.0g (Typ.)
HSOP14~P 3.0g (Typ.)
HSOP20~P~450 0.8g (Typ.)

w

o o “ = w a | 9w |

no| <o |




TA7262F/P/P(LB)

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Vgc=9V, Vg=12.8V, R=6Q, Vy=120mv, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Ieel Vee=9V, 3ST GND, _ 5.7 6.5
Vg OPEN
Quiescent Current Vee=25V, 3ST GND, mA
Icc2 Vg OPEN - 8.0 [11.0
Lces Stop (3ST=VcC) - - 4
Saturation Voltage VGAT Ip=1A - - 2 v
Saturation Voltage
= - \
Differencial AVGAT Ip=1A 100 180 m
_ = - - 50
Cut-off Current Upper Toc-v Vg=22V 2 A
Lower Ioc-1, Vg=22V - - 50
Input
- 8 20 \Y
Position Sensitivity VH "
Sensing
Input Input Offset VOFST - 0 5 mV
Voltage X
Operating DC 2 _ Vee v
Level CMR cC-2
cw VW 1.2 - 7.8
CW/CCW Control
8.6 | Vge - v
Operating Voltage STor VSTP cc
rgbcw VRy - 0 0.4
Operating Supply Vg VSopr 2 - 22
- -
Voltage Vec Vecopr 7 9 | 22 v
Output Current of Current Ics—1 IR Open 1.5 2.2 3.0 mA
Source 1os—2 IR=1000 3.0 | 4.4 | 5.5

—101—




TA7262F/P/P(LB)

BLOCK DIAGRAM

H H
+Ha - + b + © -

TA7262P
C Ta7262P(LB) TA7262D

Vs
J [ Vv
N N, >
POSITION / La
SENSING o z
CIRCUIT 78) Ly
CURRENT >
IR SOURCE ,J 8.) Lo
| -
L ) ~N kj_{) (GND)
FIN
Z N1, (6 3ST
18 13/( cw./ cow/ STOP)
FUNCTION
FRS INPUT - POSITION SENSING INPUT COIL OUTPUT
Ha Hb HC La Lb Le
1 0 1 H L M
1 0 0 H M L
cw 1 1 0 M H L
0 1 0 L H M
0 1 1 L M H
0 0 1 M L H
1 0 1 L H M
1 0 0 L M H
cew 1 1 0 M L H
0 1 0 H L M
0 1 1 H M L
0 0 1 M H L
1 0 1
1 0 0
1 1 0
STOP 0 1 0 High Impedance
0 1 1
0 0 1

—102—
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TA7262F/P/P(LB)

Pp — Ta TA7262P /P (LB) Pp — Ta TA7262F
12
Ren Ren
E Rin(j-c)=8C/W g s Rin(j-c)=18C/W
R A y=130C/W
A N = 54 th(j-a)
R g YT BLCTW \
A \ th{j-a) £ \
8 N e
. \ z Z\ Note
2 N S N Witn 50x50X1mm
& \% ) 2.
é g é @) Fe heat sink
H \ il \
0 2 2, w o\
@ % @ A N SN
a4 = A% a » >\
\«'9@ @y Or o2
E ap N gy ? S T
= 0 g, AR = v]\\ N\
2 2 sry NN g Yoy P\
\] % L \\ AT sry <
0 “I-a “1--iis
0 50 100 150 03 =0 100 150
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C)

APPLICATION CIRCUIT 1

SW REG

v .
ce @ FIN i
10 7

i Voe GND Vs La(s
TA7R62P
L —
3sT TA7262P(LB) bis
L R T
9 c(s
120 4+ Ha _ +Hb — +Hc_
oW/ COW 1o 0 2 Yo e Kz o
I | Ig 21| v
IR *

3
~

+ Hall sensor driving current (I0) can be changed by IR.

Refer to IR vs IQ characteristics.
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TA7262F/P/P(LB)

Io - Ir

1| AR [

SHORTED IR CONDITION

20

16

N

12 HHIN

\

Ip (mA)

4 ~\\;\-‘ OPEN Iy CONDITION H
B
L

10 100 1k 10k
Ig

APPLICATION CIRCUIT 2

+
1
10

o

TA7262P
TA7R6RP(LB)

SW REGULATOR
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TA7262F/P/P(LB)

APPLICATION CIRCUIT 3

—o0 Vec2

Vocl

(19—
VIn Voo
Vg
TA7R6RP
TAv262P(LB)
GND
(FIN)
- Db 1
I, = e Vi — —— (LB, oy . .
R 7o Ta VBE1+VBEZ ) I : Motor Coil Current
VIN : Control Voltage
I, =Ky »~Vin+Kp K1, Kg=Constant

Q2 works as a Current Regulator for Output Coil. Therefore, Collector to

Emitter Voltage of Q2 is varied in accordance with required coil current.

—105—




TA7267BP

—
BRIDGE DRIVER BLOC
The TA7267BP is a Bridge Driver for brushed DC
Motor Rotation control.
Forward Rotation, Reverse Rotation, Stop and Braking
operations are available. IN
Tt's designed for Loading and Reel Motor drover for
VCR and Tape Deck, and any other consummer and N
industrial applications.
TA7267BP have Operation Supply Voltage terminal and HSIP7-P-A
Motor Driving Supply Voltage terminal independently,
therefore Servo control operation is applicable. Weight 2.15g (Typ.)
. Output Current Up to 1.0A(AVE), and 3.0A(PEAK).
. 4 Function Modes (CW, CCW, STOP and Brake) are
Controlled by 2 Logic Signals Fed Into 2 Input ELE
Terminals. : [
Built-in Over Current Protector and Thermal Shut
Down Circuit. ‘ T
. Operating Voltage Range : Vgg=6~18V
! Sup
I
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT Sat
Peak Supply Voltage Vee MAX 25 v
Operate Supply Voltage Vee (opr) 18 E;;
Output Current To(AVE) 1.0 A Les
Peak Qutput Current 10 (PEAK) 3.0 A
Power Dissipation (Tc=75°C) Pp 12.5 W 3 Ing
Operating emperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C
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BLOCK DIAGRAM

TA7

267BP

Vee
6) Vg
IN 1 N 2 ouT 1 ouT 2 MODE
K 1 1 L L Brake
N1 C 1 3)0UT1
CONTROL 0 1 L it CwW/Cccw
IN2 1 0 H L Ccw/cw
5) OUT 2 -
THERMAL 2 x 0 0 High Impedance [Stop
PROTECT
OVER 4) GND
CURRENT
ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |CIR~ TEST CONDITION MIN, | TYP.| MAX,.!UNIT
CUIT
Vee=18v
Iccl ¢ - 1.8 3.5
Qutput Off, Stop Mode
-
Supply Current Vee=18vV, Output Off ma
e Ice2 ce > P - [ 8.3 12
CW/CCW Mode
Iccs Vce=18V, Brake Mode - 8.5 13
Uppe v - - 1.1
bper | VSL U Vee=18V, I=0.1A —
Lower Vgl L - - 1.0
Saturation Voltage v
Upper Vg2 - 1.2 1.5
52U Veeo18V, To=1A
Lower | Vg2 1, - 1.05 1.4
i Upper I - - 50
I(jutEut Téanslstor PP LU V=25V LA
eakage Curren Lower L L _ _ 50
IN1 v Tj=25°C 3.0 - -
Input Voltage INCH) J v
IN2 VIN(L) 1 Pin and 2 Pin - - 0.8
: Upper VF U - 2.0 -
51;de Forward Tp=1A v
oltage Lower VF L - 1.3 -
—p
Limitting Current Isc - - 2.5 - A
Tj=25°C
Input Current 1,2 I 2 - 1 30 A
P ? w1, 1 Pin and 2 Pin
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TA7267BP .
INTERNAL CIRCUIT TE
©
l/m D1 D2 QZ\L
Rl:;j\ r/i s
S
Qa y 4 Qb
R23 s
lo¥o!
2 i
~— I—j 1 !
> :—KQS lkm DA Q4}l
}‘ TE
VOLTAGE Sk ar o 24 OB ; —
c " -
SFERENCE ¢ . C
HEFERENCE 2 < SUB SUB 2 < | -
>3 R4 3 3 3
9 1 N
(0 —
, - 6
_—/{ﬁv SuUB
CURRENT SOURCE
2 -— CONTROL LOGIC
jamuad F
s
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TEST CIRCUIT

TA7267BP

{ Vi
R 18V O— 4@*
D 4+ = a N SWé6
a 2 SW2 sSwo A, €0
4V O o A2 o= 3 b a
O 9 Al ? ,__—J
PO sws a
a SW3 7) Ve (5) Vs sws
swi 9 ; b
3 O
IN1 GUT 1 7
TA7267BP poee s
v 4 i _
V3 TH ' a3 1o=0.1A
; O e 155
swa  IN2 ouT2 Ry -
p SW4 1YGND c Lz
cOb
TEST METHOD
CHARACTERISTIC SW1 SW2 SW3 | SW4 | SWH| SW6| SW7| SW8| SwW9 TEST METER T
) Igct CLOSE|OPEN | b | b | a | ¢ | ¢ | a | =
. 1" n p
Icc2 a b a c < a a4 14 Use
Icc2 " " b a a c ¢ a a
) Ices " " a a a ¢ c a
\ " | - i
S1 U CLOSE b a b c 1 a Use, 10=0.1A
Vsl U " " a b b b c a a
V " n
sL L blaf b ep bl al @ y)yse, 100.1a
) Vsl L " " a b b ¢ a a a
v n " P j
s2 U o A ¢ a c a a V1l Use, Ip=1A
Vg2 U " " a b C b c a a
V " " - N
82 L blaj e el b 2] 2 o use, 1p-1a
Vs2 L " " a b ¢ ¢ a a a
VTH1 " " a b b c c b a [V3 Use
VTH2 " " b a b c c a [Function Check
Isc " " a b b c c a b |A3 Use, SW10=Close
1 0 " E 8 : &
INL PEN a b b ¢ C a a h2 Use
ITN2 " " b a b ¢ c a a
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TA7267BP
Pp — Ta
16 (
. Rip TRANSIENT THERMAL RESISTANCE
= - B
2 Mo Bin(j-c)=6CW 1000p=r B 5
° ——1
£ 12 —] Ren(j-a)=1007C/W SRR = il
- ', (W INFINITE HEAT SINK E”‘ f
= i \|@ 10w mmaT siNK ©& 100
£ = ® (3) 20C/W HEAT SINK gE %0
o _'1 \ 55 30 t
® v {4) NO HEAT SINK o = —
= @ N\ g= 10 t
> Y > A 3 5
g 4 ~ L £ 3 Fi Pp=1W
zE 4) s d N \ =
2 = ~ \\ 1 IR ST ETI A I Rl
o P~ TR 0.01 0.1 1 10 100 1000
0 50 100 150 200 250 INPUT POWER PULSE t (s)
AMBIENT TEMPERATURE Ta (C)
APPLICATION NOTE
(1) INPUT CIRCUIT
Input circuit is shown in Fig.l. 1It's a "High Active" type.
If a voltage above specified VIN(H) value fed into input terminal that means ;
"Logic 1", and the voltage less than Vy(1) or connect to GND means "Logic 0", i (3)

And the circuit have a hysteresis for stable operation.

V>V

LN
(304A Max.)

- Vour (V)

Lad
22k)
-
z
=}
(® OrR B PIN)

Fig. 1
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40

30

20

10

(See Fig.2)

-~ Vin (V) (O OR @ PIN)
Fig. 2

VIN — Vour CHARACTERISTICS
Vee=Vg =18V
R =160
=== Ta=0T
Ta= 25T
—-—— Ta=75%C
AT
? H
HEE]
)
i
P |0
s , L
0 1.0 1.4 1.8 2.2 2.6




TA7267BP

(2) BASIC APPLICATION CIRCUIT
Fig.3 shows the basic application circuit.
Optimum values of the C,R depend on the inherent constant of a motor and parastic

C,R values around :the circuit.

¥ O Ve

oG

104F

INIO——*@

]

—1L
330 0.14F

TA7267BP

i

R
A
WA~

i

IN2 o————@

Fig. 3

(3) ADDITIONAL DIODE
I) 1f the braking operation is so loose, connect a additional diode between each
output to GND. (See Fig.4-(a))

o) If the back electromotive pulse generated in output coil is so strong.
Internally connected back electromotive suppression diode may be damaged by
this pulse,

In such a case connect a additional diode between each output to V¢g.

(See Fig.-4(b))

O Vee —0 Voo

TA7T267BP TA7267BP
N
(5 a
A r Qb
77 Veadirad
Fig. 4(a) Fig. 4(b)

—111—



TA7272P

i
DUAL POWER OPERATIONAL AMPLIFIER. ELECT
TA7272P is a dual power operational amplifier. (Ut
It is intended for use especially DC MOTOR positioning
system applications, such as Arm Driver (for Audiodisk
Players), head or voice coil motor drivers(for Floppy
Quies
and Winchester Disk Drivers) and any other power
Inpu
driver applications. —
Inpus
FEATURES: Inpu
SIP 10 Pin Power Package Capsealed. HSIP10-P
Build-in Over Current Protector.
Qutp
. Few External Parts Required. j
Weight: 2,47g (Typ.)
. Output Current Up to 1.2A Max. (AVE)
. Excellent Crosstalk Characteristics. Open
R Inpu
MAXIMUM RATINGS (Ta=25°C) Rang
CHARACTERISTIC SYMBOL RATING UNIT Comm
Rati
Supply Voltage vee,VEE +18 v
Supp
Output Current (Note 1)| Ip(AVE) 1.2 A Rati
Power Dissipation (Note 2) Pp 12.5 W Slew
Operating Temperature Topr -30~75 °C Shor
Storage Temperature Tstg -55~150 °C Cros
Note 1. See Vge-Io(AVE) MAX. Characteristics
2. Tec=25°C
BLOCK DIAGRAM
VSENSE1
1
VouT1
2
Voe (29
VouTt 2
8
9
VSENSER
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TA7272P

ELECTRICAL CHARACTERISTICS

I
(Unless otherwise specified, Vgg=15V, Vgg=-15V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Quiescent Current Icc - 20 35 mA
Input Off Set Current 110 - 2 100 nA
Input Bias Current I1 - 50 300 nA
Input Off Set Voltage V10 - 1.0 7.0 mV
1.5(12.1 -
Upper | Vou Veg=t15V, I9=0.3A 1.5 v
. Lower VoL -11.5|-12.3 -
— OQutput Voltage Swing
Upper VOH Vee=16V, Io=1A 2.21 3.3 - v
Lower VoL -2.2| 3.7 -
Open Loop Gain Gyo - 90 - dB
Input Common Mode Voltage CMR +13 | +14 _ v
Range
Comon Mode Rejection CMRR VN=-10V~10V 90 95 _ 4B
Ratio
;:g?iy Voltage Rejection SVRR Vee=-VEE=6~15V+1V - 45 150 AT
Slew Rate SL - 0.4 - V/used
Short Circuit Current Igc Rg=0.68Q 0.8 1.0 - A
Cross Talk CT ViN=-14V~14V - 60 - dB
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TA7272P

IipLg - Ta

16
~
g
1
0
=}
e
T
& 8
5 I —
j)
2y
4
0
=
ol
-40 0 40 80 120
AMBIENT TEMPERATURE Ta (C)
Gy, PHASE — f
80 —
>
Z
PHASE o
w60 H{ 0 >
fal !
~ h =
40 g B
= Gy N t
& a0 .#ﬁ‘ so = S
™~ o .
™ o =
= v PR 120 &
E ‘ 2 g
faa} 20 160 o Ay
- )
m] m‘ 200 2
0
1« 100 1k 10k 100k M
FREQUENCY f (Hz)
To - Vo
8 Vap=%16V
5
O
<L 4 —  —
= i _—
= N g
o &) ——
=
Eo
8
o
] 200 400 600 800 1000 1200

OUTPUT CURRENT I (mA)
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=
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=
a
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0
-40 o 40 80 120
AMBIENT TEMPERATURE Ta (C)
Io = Vo
16 | Voo =x15V
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8
4
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\TA7272P

Pp — Ta
Voe = Io(ave) D
2 = D (I* INFINITE HEAT
S 15 = 12 SINK
e
.= = \\ (2 80cm® X 2mm AF
g = AN HEAT SINK
N \ “ B \ @ 18em® X 2mm Af
£ 10 RS 2T 8= | HEAT sINK
75 A 4 NO HEAT SINK
& BN g a \ Y
B oo N
g = ) \ N
& 05 < E . NN
~ AN
: P e ~[3
B ~
: 3 S N N NN
ol < i P2
° o 12 18 24 0 )
0 40 80 120 160
Voo = Vpp VOLTAGE (V) AMBIENT TEMPERATURE Ta ()
APPLICATION CIRCUIT 1
— Ve
l
L
5 |
10
= &
o—'vw———@ 0 0
= 1o 17 o
v w
TN 1 Z
+
o—lw»—@ 2 g
NoTE 1 I~
o\ . .
o___w,_____(: 9 o ouUT
> s ETRE ’
Vinz 2 2
—() ?
o——W——1
g
L S S
1
+ 0 VEE

NOTE 1. Rge %% ()
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TA7272pP

APPLICATION CIRCUIT 2 (Actuator)

47%x()

22k()

APPLICATION CIRCUIT 3 (Speed and Carriage Control)

39x()

18k()

150k{)
AMA—
It
L1
100 pF
68k} 3
TAY272F 2
41
2
1

00474F

100k{)

ANV
* 11
—r

100pF

8 TA7R7RP

2.20) x =

51kQ)

s 2
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On\/

DUAL BRIDGE DRIVER.

TA7279P/AP are dual bridge driver designed for DC

motor rotation control.

. Wide Range of Operating Voltage : Vgc(opr)=6~18V
(P, AP), Vg(opr)=0~16V(P)/=0~18V(AP)
. Output Current Up to 1.0A(AVE), 3.0A(PEAK)

. Built-in Thermal

Shut Down and Current Limitter

. Input Hysterisis for Stable Operation

MAXIMUM RATINGS (Ta=25°C)

TAT279AP

TA7279P/AP

HDIP14-P-5004A

CHARACTERISTIC SYMBOL RATING UNLT
AP 25
Supply Voltage Vee v
P 20
i P
go;zr Drive A Vs 25 v
oltage P 18
Output Current PEAK Lo (PEAK) 3-0 A
AVERAGE |Ig(AVE.) 1.0
) ) ) X3 9.4
Power Dissipation Pp i W
2.3
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

* : t=100ms
*% : Tc=75°C

*%% : Ta=25°C No Heat sink
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TA721

9AP/P

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN, | TYP.| MAX UNIT
CUIT
Vee=18V, Output off,
Ieen 11 sfop mode 14 28 | 41
Vee=18V, Output off,
Supply Current Ice2 1 C%%CCW mod: pu 10 29 38 mA
Vee=18v, Output off,
tees ! brake mode 8 20 35
T3j=25°C
1 (High) VN (H - J ) 3.0 - Vee
Input Operating (H) 2,3,12,13 Pin v
Voltage °
T4=25°C _ _
2 (Low) VN@) | 7] 2,3,12,13 Pin 0.8
Input Current ITN 2 | VIN=3V - 3 10 A
Upper VgATU-1 3 I9=0.1A, Vg=Vg=18V - - 1.1
Qutput Saturation Lower VSATL-1 3 I0=0.1A, Veg=Vg=18V - - 1.0 v
Voltage Upper VSATU-2 3 Ip=1.0A, Vcc=Vg=18V - 1.2 1.5
Lower |VQATL-2 3 1p=1.04A, Vgc=Vg=18V - |1.05 1.4
Leakage Current Upper IL-v - | Vg=25V(AP), 20V(P) - - 50 LA
Lower 11-1, - | Vg=25V(AP), 20V(P) - - 50
=1. - 2. -
Diode Forward Drop Upper VF-U 4 Tp=1.04 > A
Lower VF-1, 4 IF=1.0A - 1.3 -
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BLOCK DIAGRAM

5)Ve-a

— % -
VINl*A@ @OUTl‘A
CTRL
Vinz -a(1,2) @OUTZ—A
TSD
¢L
10) Vg -B
1 s 4 'E'
VINz—B@——— 72) 0UT 1-B
CTRL
VIN1-B @— @ OUTZ -B
F 3 T>l
7) GND
(D
IN 1 IN 2 oUuT 1 oUT 2 MODE
1 1 L L BRAKE
0 1 L H CW/CCW
1 0 H L CCW/CW
0 0 High Impedance Stop
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TAT279AP/P

INPUT CIRCUIT

VIn

Input terminals of 2,3,12 and 13 Pin are all high active type and have a hysterisis.

3uA Typ of input current is required.

OUTPUT CIRCUIT

a
(%)or 6, 9,11
A
&)
aND
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TA7279AP/P

MEASURING CIRCUIT 1.

Icel, 2, 3

MEASURING CIRCUIT 2.

(B)ce
T\
10) (14
TA7279P /AP
- Voo
w18V
®
GND
tand
Iinm, (L)
A TA7279P /AP
V=18V

]

Emm—] I
—0

ViNg-a

SWy

0 VIN 1-B

SWg o

o ViNz-B
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TA7279AP/P

MEASURING CIRCUIT 3.

VSATU-1,2/L-1,2

Va1

7

MEASURING CIRCUIT 4.

VB2

Ry -a

Rp-B

TA7279P/AP

Vr-u,L

o S

Q SWy

Oy

Ny

OOOE

TA7279P /AP

77

o
o— 1

SWg

I,

v,
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TA7279AP/P

APPLICATION CIRCUIT

Note 1.

PN

ViNg-A Q e OUT 1-A
VIN1-a oUTZ2 -A 0
° ® TA7279P /AP 8‘5 .

—0 Voo

10uF

ViNg— OUT 1-B
IN1-B O 5
VIiNz-B oUTZ2 -B
() :
v 8
GND [GND
Note =.

Note 1. Recommend to increase this value for stable operation when a proper PCB
patterning is difficult to get.

Note 2. Care should be taken not to have a common impedance with another lines.
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TA7284P

DC MOTOR DRIVER

TA7284P is a 1 CHIP MOTOR DRIVER IC designed

especially for FDD and WDD Spindle Motor Control.

It consists of Position Sensing Circuit, S/H type

F/V Conversion Amplifier and 2 phase Bi-directional

Power Outputs.

FEATURES:

2-Phase Bi-directional 1 Chip Motor Driver

. Output Current Up to 0.6A(AVE), 1.5A(PEAK).

- VCC(opr)=9 ~ 24V

Built in Over Current and Thermal Shut Down

Circuit

Regulator for External Circuit Including

MAXIMUM RATINGS (Ta=25°C)

HDIP24-P-500

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 24.5 \
Qutput Current Io 0.6 A
Regulator Output Current Ice2 50 mA
Power Dissipation (Note) Pp 2.5 W
Operating Temperature Topr -30~75 °
Storage Temperature f;;gggm -55 ~150 | °c

Note : Ta=25°C No heat sink.
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TA7284P

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, V¢gi=24V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST . MIN. TYP. MAX. UNIT
CONDITION
CUIT
FG=55.5Hz,
50mVrms
Supply Current fcer Gy=40dB ? 12 24 mA
STOP MODE
Icc2 Vegi=12v - 10 -
- Gy=40dB
Input Sensitivity Vin 200 500 1000 #Vrms
FG AMP f=55.5Hz
Frequency fg Gy=40dB 50 - 1000 Hz
Ly Ly
Reference Voltage Vyef 2'¢cC2 Ly 7vCC2 v
-0.15 | 2°€C2 | 10.15
0 Vol v vee1=9~ 24V 6.9 7.4 7.9 v
utput Voltage . . .
pu g ce2 Tee=0
Load Regulation Reg L L1cc2=0~ 20mA | - 10 50 mV
Regulator Ripple Rejection RR f=1008z 48 55 - dB
Tgce2=0
Output Noise VN Icg2=0 - 2| 7 mVyms
Temperature °
Coefficient Tevo - 2 B mv/oC
Saturation Upper | VGAT U IouT=0.5A - .8 2.5 v
Output Voltage Lower | VGAT L IopT=0.54A - 0.5 1.0
Leakage Current IoL - 0 50 1A
Voltage Gain G 0.85 1.0 1.15
Leakage Current I, co Veo=0 - - 100 nA
Co Terminal |Saturation _ B
Voltage VSAT CO R =180kQ - 70 mV
Position Operating 2 _ v B v
Sensing DC Level CHRy cel-2
Input
Sensitivity VH 200 110 - mV
Thermal Shut-down Temperaturg Tsp Tj - 175 - °C
Current Limitting Voltage vsc Rf terminal - 0.6 - v
- - +
F/V Conversion Offset VF OFF =10 mv
Noise Vnf - - 7 ™Vrms.
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TA7284P

BLOCK DIAGRAM

-
+
1
o —
Veez GND Veel
nee FKI fe 2
23
La1
24
s /1 ~
PROTECTOR rKL
OVER CURRENT —
THERMAL
+ SHUT DOWN INH| POSITION SENSING
.I:I?AP ZZ AND CONTROL
IN NF ouT Cr /LCO Ce
18 17 16 15 6 4

FG

Pp — Ta

15
THERMAL RESISTANCE
Ren(j-c)=4C/W
Rin(j-a)=50C/W

10

(W)

Fp
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TA7284P

INTERNAL REGULATOR

Veocl

7.4V Output Voltage is delivered
for F/V Conversion reference and

any other internal and external

circuits by using Zener Diode and

D
&)

REGULATOR OUTPUT
TRANSISTOR

Voogp (57.4V TYP.)

&)

Power Transistor. :j_gw,.

Maximum Output Current for external

circuits is up 50mA.

]

A vz=56V

.
[—b INTERNAL

CIRCUITS

GND
(12)

EXTERNAL CIRCUITS
( 50mA MAX.)

\

Fig. 1 INTERNAL REGULATOR CIRCUIT

FG AMPLIFIER

AMA

AMP

Connect
if required

o

|

S 1o Hﬁﬂ
_ T

0"

Fig. 2 FG AMPLIFIER CIRCUIT
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TA7284P

\Ad

AAA
V

338

Q1luF

1 1

Fig. 3 FRONT AMPLIFIER

Input small FG signal is amplifired to required level by FG Amplifier that has
a open loop gain of 85dB(TYP.), and is wave shaped by Hysteresis Amplifier
connected following stage. Closed loop gain of FG Amplifier can be changed by
changing the value of external resistors. But, it is required to set a closed
loop gain less than 40dB when the FG frequency is approximately 50Hz.

FG frequency is approximately 500Hz or so high. In such a case, Closed loop
gain is allowed to set less than 50dB. Front Amplifier (Fig.3) is required if
the Closed loop gain is not enough. Capacitance and Resistor connecting
between PIN 16 and GND is required for more stable operation.

(Connect if required, See Fig.2)

—128—



TA7284P

3. POSITION SENSING CIRCUIT

To OUTPUT TRANSISTORS

A © veer

WA

>

< < >

S 3 < <
3 <

T I =T

T

LN
—

Fig. 4 POSITION SENSING CIRCUIT

This circuit for sensing a relative position between rotor and stator by using
Hall Sensor and output signal to Output Transistor circuit. The circuit is
Differencial Amplifier that has sensitivity of 200mV(p-p) and CMR (Operating
DC Level) of 2~V¢c1-2V.
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TA7284P

4. CONTROL PULSE GENERATOR

Vgogg LINE
(=7.4V) gg

BIAS

V=47V
SAMPLING PULSE —l LK_ ;1 [&1 =

3
5VB =24V

13k
W

11kQ
%

RESET PULSE

5kQ)

1.

;vc =21V

10k

SCHMIT OUT

4

\]
/N
AN

11
1

Veeos AN
Ry
Lo, .

i A L

When the start up period

_ T
Gt Ry

Vo, =Vecz(l-e

Fig. 5 CONTROL PULSE GENERATING CIRCUIT

This circuit generates sampling and reset pulse required for Sample and Hold
Circuit. The circuit consists of 3 Comparators that's one input is connect
commonly to PIN 15 (C¢ terminal) and other input to each Threshold Voltage
Reference (2.1, 2.4 and 4.7V). Sampling Pulse is generated when the Ct terminal
voltage is equal to 2.1V and Reset Pulse is generated when the terminal voltage

is equal to 4.7V,
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5.

SAMPLE AND HOLD CIRCUIT

TA7284P

Voltage level of Cg,
ie transfered to Cg
by Sampling Pulse,
Discharging Transistor
for Cy when the Resget
Pulse period.

VREp(=37V)

101@ 101@

7\

- To SERVO CIRCUIT

BUFFER AMPLIFIER
(Closed loop gain is
changed by external
resistor.)

{__4. SAMPLING PULSE

L = RESET PULSE

Fig. 6(a) SAMPLE AND HOLD CIRCUIT
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TA7284P

t

“Co 'R
Voo =Vgea (1-e 70 70
Higher Speed Normal Speed Lower Speed
1 = /
5 Vegz = 87V
Ven
s,/ H s/H
—
_______ ——

Fig. 6(b) TIMING CHART FO S/H CIRCUIT

This Smaple and Hold Circuit is used for F/V conversion by using Sampling and
Reset pulse that generated in control pulse generating circuit.

Sample and Hold Capacitance Cy is charged by Vgg through Ro. The Cp Voltage
level is transfered to Hold Capacitance CH when the Sampling Pulse is generated

and discharged instantaneously by reset pulse.
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TA7284P

6. VOLTAGE REFERENCE

Differential Voltage between
Vo and Viegr becomes E 'V vutput

19 v 10) V,

ref

/

Vogg LINE

R1

10k

+

SERVO

AMPLIFIER QUTPUT CONTROL

1 /
2 Veez

=37V
(=37V)
BUFFER
AMPLIFIER
o ) L
o 3

BIAS ——

Fig. 7 VOLTAGE REFERENCE

Voltage Reference for Servo Amplifier (=3.7V) is generated by V¢c2, dividing
Resistors (R]1(10k©) and R2(10k&) and Buffer Amplifier. Differential Voltage
between Vyef (PIN 11 and Vo (PIN 10 ) become a F/V Qutput that fed into Servo

Amplifier.
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TA7284P

7. OUTPUT TRANSISTOR CIRCUIT

[

(é) bpz

L

4
=
&
b
22
®-

cCcl

o
A X ¥ 3 =
2 > s
b3 b 2 b3
1
To To
Position < Position
Sensing < Sensing
Circuit Circuit
‘f; SUB P SUB R.
SUB 3 2 T
5 Io
OUTPUT VOLTAGE $ Ry

VrRe=1o " Ry

CONTROL CIRCUIT

Fig. 8 OUTPUT TRANSISTOR CIRCUIT

2 Phase Bi-directional (7/2 duty) Output Circuit is constituted by 8 Power
Transistors basically that is controlled by control signals from position sensing
circuit (switching signal) and Servo Amplifier Output. (rotation speed control
signal), Current flow of Rf (equal to Output Coil Current), connect to PIN( ,
cause a voltage drop VRf(=Io-Rf). VRg is feed backed to Servo Amplifier.
Therefore, Input to Output Characteristics of Output Circuit becomes proportional
(shown in Fig. 9). But, because of build in Current Limitting Circuit, VRs value
is limitted internally less then approximately 0.6V. therefore, Output Current

is limitted less then 0.6/Rf.
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=06V —

Vre (=15 Re)

Fig. 9 TIMING CHART OF OUTPUT

Io= COIL OUTPUT CURRENT

/ CURRENT LIMITTING REGION

(Maximum Output Current is
0.6
\ equal to g~ (A) )
f

GAIN G=1 (TYP.)

Fig.

(Vip~V11)

10

INPUT TO OUTPUT CHARACTERISTICS OF OUTPUT CIRCUIT
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TA7284P

8. TOTAL OPERATION

Cy .
\\\ 1
Ty R¢ "
: og=Vgop(l-e T 7% )

( SAMPLING
PULSE) |
(RESET PULSE)
N S
Co=Vgga(1-e Co Fo
CO
- - T
Cx

Fig. 11  TIMING CHART

Locking frequency fo is calculated by following equations.

1 t
Co - Ro —-l

i-e

1.44
fo = (Hz )
Co * Rg
1.44
C R, =
9 e}
fo
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TA7284P

Ct and Rt are required for generating Sampling and Reset Pulses only, therefore,
not require precise values and any enviromental characteristics. But it is
required to make the time constant of Sample and Hold Circuit (=Co.Rp) bigger

than ten-times than that of Controle Pulse Generating Circuit (=Ct-Rg).
CO'RO>)Ct'Rt

Recommended value of Hold Capacitance Cy are approximately 0.1#F (for FG
frequency is round 50Hz) and 0.054F (for FG frequency is round 500Hz or higher),

and recommend to use low leakage current type.

ETC

Care should be taken not to connect any other circuit with PIN 13 and PIN 14
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APPLICATION CIRCUIT

FFD, WDD and AUDIO DISK PLAYER USE MOTOR DRIVER CIRCUIT

330

Co

HH

104F
L) e W S
é‘
TA7284P
7)
g 5
o
~
——-{§9 (E} 4 22 (22) 20 19
Ry 5
M ~
AN +
o s ! HALL SENSER

THS103 X 2

(o) ()
H
3ZUF

N
N
33uF

228

db8CLYL




DUAL BRIDGE DRIVER

TA7288P

TA7288P is Dual Bridge Driver designed especially

for VCR cassette and tape loading motor drives.

FEATURES:
4 Modes Available (CW/CCW/STOP/BRAKE)
. Output Current Up to 1.0A (AVE) and 2.0A (PEAK)
. Wide Range of Operating Voltage
Vce opr=4.5~18V
Vs opr=0~18V
Vref opr=0~18V

HSIP10-P

. Build in Thermal Shutdown, Over Current Protector
and Punch-Through Current Restriction Circuit.

. Hysteresis for All Inputs.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vee 25 v
Motor Drive Voltage Vs 25 v
Reference Voltage Vref 25 v
Output Current LO(PEAK) 2.0 A

To(AvE) 1.0 A
Power Dissipation Pp *12.5 W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150| °c

%* Te=25°C
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TA7288P

ELECTRICAL CHARACTERISTICS (Unless otherwise noted,

Ta=25°C, Vee=12V, Vg=18V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX.| UNIT
CUIT
ool 1 Output off _ 17 30
Supply Current CW/CCW Mode mA
Ice2 1 |Output off, Stop Mode - 13 25
Input Operating "H" VIN-H 2 ITj=25°C 3.5 - 5.5 v
Voltage I 2 |rj=25°C o - |o.s
Input Current TIN 2 [VIN=3.5V, Sink Mode - 5 20 UA
Input Hysteresis Voltage VHYS 2 - 0.7 - v
Upper |VgAT-1U 3 |Vyref=Vs, 10=0.2A - 0.9 1.2
Saturation Voltage Lower |VSAT-1L 3 |Vref=Vsg, Ip=0.2A - 1.0 1.3 v
Upper |VGAT-2U 3 |Vref=Vs, Ip=1.0A - 1.3 1.6
Lower |VSAT-2L 3 |Vref=Vs, Ip=1.0A - 1.8 | 2.5
Vref=10V, Ip=0.5A
Vo-1 3 10.7 |11.0 (11.8
Output Measure
Output Voltage v
Veef=10V, Ig=1A
Vo2 3 |'*e » 0 10.4 |10.7 |11.5
Output Measure
Leakage Current Upper T-u V§=25V - 0 >0 HA
Lower IL-L Vg=25V - 0 50
Diode Forward Upper VF-U 4 |Ip=1.0A - 2.2 - v
Voltage Lower VF-L IF=1.0A - 1.4 -
Reference Current Iref Vref=10V, Source Mode - 5 30 HA

—140—




BLOCK DIAGRAM

Veo

/I;_—______ -

A

8/

TA7288P

REG

Vs

]\?j K l_ga QUT 2
CONTROL CIRCULIT
/7 _OUT 1
9
PROTECTOR
CIRCUIT r"; oUT 3
(D) -
; O
l GND
IN 1
INZ
IN3
INPUT* OUTPUT MODE
IN IN 2{ IN 3 |OUT 1]OUT 2 |[OUT 3 M1 M2
0 0 1/0 L L L BRAKE BRAKE
1 0 0 H L ook CW/CCW STOP
1 0 1 L H oo CCW/CW STOP
0 1 0 H oo L STOP CW/CCW
0 1 1 L oo H STOP CCW/CW
1 1 1/0 L L L BRAKE BRAKE

*

Inputs are all high active type.

(=5}

: High impedance
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TA7288P

Pp - Ta TRANSIENT THERMAL RESISTANCE (rip)
15 —
. (D INPINITE HEAT SINK 3000 ) INFII:ITE HEAT SINK
Z @ @ BOCmZXmeAL HEAT g 1000 ‘.<‘ 80 cmZXme A{ HEAT SINK
- SINK (fgg =6C,/W) E (< 25cm” X 2mm AL HEAT SINK
S 10 ® 15 cr® x 2mm AL B 300 12) NO HEAT SINK
& o LT
& @ (F5g =20CW) BZ 100 M @©
o (® NO HEAT SINK e i +
N T L
@ (85_, =65C/W) <™ 20 T
a i 2 @l
5 ] 35 ) - b i
Il T
E 3 B T @
] g sfLe INPUT PULSE
@ T s P Py
¢} 2 1 it
0 50 100 150 200 < | |
AMBIENT TEMPERATURE Ta (C) E 03 = t(eec)
[ T T
107% 107} 1 10 107 10°
PULSE WIDTH (sec)
APPLICATION CIRCUIT
O Vs
O vee
/l+
e /i NOTE
| EY /
3 / Irer
/
7)Vee(g) Vs 8)Vrer
N1 (2}

INZ

TA7288P 3 J— @

Ll

N3

Note: Connect if required
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TA7288P

INPUT CIRCUIT

Vin

o

aND

Input terminals of 4.5 and 6 pin are all high active type and have a hysteresis of

0.7V typ. SuA type of source mode input current is required.

OUTPUT CIRCUIT
Az
(2)10 Vogr
Vref
GIRCUIT {8)Vrer

¥

Output voltage is controlled by Vyef voltage. Relationship between Vour and Vyef

is Vour=VRE (=0.7) + Vryef
Vyef terminal required to conmect to Vg terminal for stable operation in case of

no requirement of Vppy control.
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TA7288P

TEST CIRCUIT 1

o 5
N1
4
—O
2o
Nz
Voo b F{y/c»——{fa TA7288P
12V )
Vix s
™

i

TEST CIRCUIT 2

Irer

e}
(i) 8) (o

10V

TA7288F

<2> ouT?

oUT1
10

@3 0UT3 o
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TA7288P

TEST CIRCUIT 3 —_L Vror
re
; w0V

0iCL Y)Vsatu
(% 8) (9 o ?

—O‘\O—O N\ ouT2 .
4 2 V
—O N/

__O/o——@

OUT1
TA7288P @ )
RLS3
-0 . b\ 0TS o
PO (&) e

Vg | Voo |VIN
18V |12V |5V

n7 /;[;/'77

VsAT L

5|
i
i

Io calibration is required to adjust specified values of

test conditions by RL1~Ry3.

TEST CIRCUIT 4

f\iA I
\Z
4 ®
D @6 . 1 : °
(=) -0
TA7288P EhY
(O
Vg Vee (3) e O
IBﬂ_ 12V‘L d l

! ®
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TA7289F/P/P(LB)

PuWM STEPPING MOTOR DRIVER

TA7289P/F are PWM solenoid driver designed especially

for use high efficiency stepping motor control,

It consist of 1.5A peak current drive capable output

full bridge driver, oscillation circuit for PWM

switching, &4 bit DAC for output current control and

TTL compatible input circuit.

. Wide Range of Operating Voltage:

. High Current Capability

Vee (opr)=6~27V

Ip Max=1.5A(PEAK)

. LS-TTL Compatible Control Inputs(IN A, IN B)

. Few External Components Required.

Build-in 4 bit DAC.

MAXIMUM RATINGS (Ta=25°C)

TA7289P

HDIP14-P-500A

TA7289P(LB)

HSOP14-P

TAT289F

HSOP20-P-450

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vce 30 v
Reference Voltage Vyef 30 v

TA7289P 1.5
Lo (PEAK)
TA7289T 0.8
Output Current TA7289P 0.7 A
TA72807 | [O(AVE) 0.3
Input Voltage VIN 7 v
Feed Back Voltage Vi 2 v
TA7289P 2.3
gizzzpation TA7289P(LB) Py 2.3 W
TA7289F 1.0
Operating Temperature Topr -30~85 °C
Storage Temperature Tsep -55~150 [ °C
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HDIP14~P-500A:
HSOP14-P
HSOP20-P-450

3.0g (Typ.)
3.0g (Typ.)
0.8g (Typ.)




TA7289F/P/P(LB)

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, V=24V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Qutput open P
Teel CH/CCH mode . 20| 30
Output open
tec2 brake mode 12 20 30
Quiescent Current mA
Output open CW/CCW
tees mode, 20~23:H 12 20 30
Qutput open CW/CCW .
13 2 2
fees mode, 20~23:L 3 3
Operating VIN(H) 2.0 - 7.0 v
Control Input Voltage VIN(L) -0.4 - 0.8
(IN A, IN B)
Input - - -
Current Ity Vin=0.8V, Source type 25 HA
Operating | VIN(H)DAC 2.0 - 7.0 v
DAC Input Voltage VIN(L)DAC -0.4 - 0.8
3.20 -
(25~2V) Input 11N DpAC VN pac=0.8V N 160 _ UA
Current Source type
i - . 1.
Upper Side VAT U1 1=0.2A 1.1 5
Lower Side VSAT L1 - 0.8 1.1
Output . -
Saturation Upper Side | VgaT U2 10=0.7A 1.2 1.7 v
Voltage Lower Side | VgAT 1.2 - 0.9 1.3
i - .8 2.6
Upper Side VSAT Ul Tg=1.54 1
Lower Side VSAT L2 - 1.2 1.9
] i - - - 50
guiizitLeakage Upper Side I1-u Vep=30v m
" Lower Side TL-L - - 50
Operating 2
- . \
Reference Voltage Vref 0 0
(Vref)
Input
- - A
Current Tref 25 H
Control Input Hysterisis 0
i= - . - v
Voltage VIN HYS Ty=25°C 0.8
i i - 2. .
Bg?iz Forward | Upper Side VE-y Ip=1.54 6 3.3 v
&€ Lower Side VroL - 0.8 1.1
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TA7289F/P/P(LB)

BLOCK DIAGRAM

Note

<
Q
aQ

DUT A

DUTE

r FIN

TA7289P/TA7289F

1,4,6,8,11,13 Pin of TA7289F are all NC (Non-connection)

FUNCTION
INA{ INB | OUT A| OUT B{ MODE
off off oo
H L CW/CCW
L H L H CCW/CW
H H off off o
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Pp (W)

POWER DISSIPATION

12

Pp - Ta

TA7289PP(LB)

Rin

Ren(j-c)=8C/W
Rin(j~a) =54C. W

AMBIENT TEMPERATURE Ta (C)
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POWER DISSIPATION Pp (W)

TA7289F/P/P(LB)

Pp - Ta TA7289F
Ren
Rip( j-¢)=13C W
\ Btn( i-a) = 130°C./
2 th(j-a)=130C, W
=N\
Q\ Note

VA,
@\- With 50X50%1mm
%\Fe heat sink

\—

X

2N

\
%

-

\

i N

50

100 150 200

AMBIENT TEMPERATURE Ta (C)



TA7289F/P/P(LB)

1) INPUT CIRCUIT (IN A, IN B)
Input circuit is shown in Fig.l IN A and IN B are TTL compatible "Low Active" type
and have a hysterisis of 660mV Typ at Tj=25°C.
5V
S o [shiky
/i
~
h
© L~
Qs F
0w '/ -
o ™
59
(o}
i |
e [
Fig. 1 INPUT CIRCUIT IN A(3/
3
or IN B@
2)  DAC AND Vyef CIRCUIT
4
Do DAC OUTPUT(CURRENT MODE) (From Build-in Regulator)
5V
"7 = 2 = DO=13+T2+1 1410
T L
~
\gé 13= XEQ (23 Input open)
L E E g
x o o~ o
I Ip= Vref (22 Input open)
I Iz I1 Io 2R
3
11= XZ—EE (21 Input open)
R 2R 4R 8R
300 1A
% MIN Io= ylégf (20 Input open)
28 2% 2t 2°
v
mf ! 13 2 1 100~ VEGf ( +%+%+%)
4
R= 2.5kl (TYP.
Fig. 2 DAC AND Vyef CIRCUIT ( )
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TA7289F/P/P(LB)

Ipp of current mode DAC output is proportional to multipled voltage of Vref

(PIN @ (or )) and DAC inputs.

input current of 300gA MIN for each input terminal.

3) 0SC AND COMPARATOR

DAC inputs are all "low active" type and required
P yp q

COMPARATOR ose
N A
5V Line
ol 39
@ g g 0 G
b IS N o §O
S ~ -
TO 3§ 28V o f;
ouUTPUT
DRIVER /{ '\
CONTROL Q10 \w\\
( 5V
When @ is "off"'
1DbO
- - ‘L% state)
Qé ISAW ]
1 g ~ “ : o
~ S
)
) =38V
for Hysterisis add IDO
(?%) NE (pac oUT) %g Va
5 %
= 1.5V
Fig. 3 0SC AND COMPARATOR CIRCUIT

Sawtooth OSC circuit consists of Ql through Q4 and R1 through R3.

R1 and R2 are voltage divider of 5V build-in regulator.

Ql is turned '"off" when V4 is less than the voltage of 2.5V+VBE Q4+VBE Q2
approximately equal to 3.8V. V4 is increased by Cl charging of T4. Q1 and Q2 are
turned "ON" when V4 becomes V4 -H level.

Lower level of V4 (V4 -L) is equal to Vg Q4+VBE Q3+VSAT Ql approximatelly equal to

1.5V.



TA7289F/P/P(LB)

4)

V4 is calculated by following equation.

1
V4 =5 « (1= T CLTR3 T ) vt 1)

Assuming that V4=1.5V(t=tl) and=3.8V(t=t2).
Cl is external capacitance connected to Pin & (or &) and R3 is on-chip 20k
resistor.

Therefore, 0SC frequency is calculated as follows.

£l = —C1 R3 fn (1 - %) ..................... 2)
£2 = =C1 R3 fn (1 - %) ..................... N
fosc = . L
£2=tl 0] R3 fn (1 - %) ~R3 fn (1 - 3;58))
1

=_E§:}:Ej;£k§£l (Unit of Cl is pF)

OUTPUT CIRCUIT

Fig.4 shows output circuit. Q11 and Ql3 are power transistors that have current
capability up to 1.5A PEAK.

Q12 and Ql4 are driver transistors for each side. Q16 ferforms a inhibiter for

lower side power block when upper side block 'turned ON". And Q15 is for upper

side one when lower side power block "turned ON'".

Build-in Fly Diodes (D1 and D2) are connected in prallel with all power transistors.
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TA7289F/P/P(LB)

EQIV

Build-in Diode

Connect if
Required

(In Case of High

Applica tion)

Q13

T—

Parastic made Diode

|
|

GND
5
714
TO (or FIN)
COMP

Fig. 4 OUTPUT CIRCUIT

But, Care should be taken not to exceed maximum current value of these diodes.

Especially, Upper side diodes are not so strong enough to prevent excess back

electromotive force than that of lower side parastic made diodes.

In case of

low power applications there's no requirment of external Fly back diodes.

But, We recommend to connect external diodes for all output to Vpc and GND to

outputs terminals and check a Vcg and IC locus of output power transistors not

to exceed a ASO in any cases for stable and reliable operations in case of high

power applications.
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TA7289F/P/P(LB)

APPLICATION CIRCUIT 1

Vee

Vrer

TA7289P,/ TA7289F

Note 1 : Connect if required.
Note 2 : Recommended Rp value is approximately 200Q.
And CF value is concerned with the 0SC frequency.
We recommend to select optimum value of CF under the experimental

consideration of noise cutting and time delay characteristics.
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TA7289F/P/P(LB)

APPLICATION CIRCUIT 2

Vag (PWM CHOPPER STEPPING MOTOR DRIVER) ﬁT
2av ()
s
1
CPU
1,70
PORT
3
BN A /
?/2 % fs/ oUT A /
GATE +2 vz %
N
CPU 2 PHASE BIPOLAR
STEPPING MOTOR
1,/0
PORT
B
N Coscl
8L
(@]
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TA7291F/P/S

BRIDGE DRIVER

TA7291P/S are Bridge Driver with output voltage

control.

FEATURES:

4 Modes Available (CW/CCW/STOP/BRAKE)
. Output Current Up to 1.0A(AVE) and 2.0A(PEAK)
(TA7291P), and 0.4A(AVE) and 1.2A(PEAK) (TA7291S).

. Wide Range of Operating Voltage: V¢ Opr=45‘QOV

Vs opr=0-20V

Vref opr=0~20V

. Built-in Thermal Shutdown, Over Current Protector

and Punch=Through Current Restriction Circuit.

Stand-by Mode Available (STOP MODE)

. Hysteresis for All Inputs.

MAXIMUM RATINGS (Ta=25°C)

TA7291P

TA7291S8

TA7291F

SIP9-P-A

HSQP16-P-300

CHARACTERISTIC SYMBOL RATING | UNIT
Supply Voltage vee 25 v
Motor Drive Voltage Vs 25 v
Reference Voltage Vref 25 \

TA7291P T (PEAK) 2.0
Output Current TA7291S/F 1.2 A
TA7291P 10(AVE) 1,0
TA7291S/F 0.4
TA7291P 12.5%
Power Dissipation |TA7291S Pp 0.75%% W
TA7291F 1. 4%%%
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

Tc=25°C
#% Ta=25°C

—156—

Weight:

HSIP10~P
SIP9~P-A

HSOP16-P-

2.47g (Typ.)
0.29g (Typ.)
300: 0.5g (Typ.)

PCB (60 x30 x1.6mm, occupied copper area in excess of 50%) Mounting Condition.




ELECTRICAL CHARACTERISTICS

TA7291F/P/S

(Unless otherwise specified, Ta=25°C, Vgg=12V, Vg=18V)
TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. TYP.] MAX.| UNIT
CUIT
Iccl Output off CW/CCW Mode - 8.0 [13.0
Supply Current Icc2 1 [Output off, Stop Mode - 0 10.05| mA
Ices Output off, Brake Mode - 6.5 |10.0
) Tyt -
Input Operating H VIN-H Ti=25°C 3.5 5.5 v
Voltage o
L VIN-L 2 0 - 0.8
Input Current IN Vin=3.5V, Sink Mode - 3 10 HA
Input Hysteresis Voltage VHYS - 0.7 - \Y
TA7291P Ug?jz VSAT U-1 Vref=Vs, Vour-Vs Measure | _ | 0.9 | 1.2
TA7291S N
TA7291F ZYSZ VSAT L-1 10=0.2A, CW/CCH Mode - | 0.8] 1.2
Upper _ _
Saturation |Ta7291s| Side VSAT U-2 , Vref=Vs, VoyT—-Vs Measure 1.0 [ 1.35 v
Voltage TA7291F -
Lover VSAT 1-2 1p=0.4A, CW/CCW Mode _ | 0.9101.35
Side
Upper|, _
TA7291P| Side VST U-3 Vref=Vg, Vour-VS Measure 1.3 1.8
Lower)yo it 123 10=1.04, CW/CCW Mode - | 1.2|1.85
Side
Vref=10V, Vour—-GND Measure
- - 1.2 -
TA7291F VSAT U-1 10=0.2A, CW/CCW Mode 1
TA7291S
Upper Side Vref=10V, V -GND Measure
(vep . VSAT U-2/ > Tout 10.4{10.9 | 12.2
Output 3 10=0.4A, CW/CCW Mode v
Voltage Vref=10V, VouT-GND Measure
VSAT U-3! - |11.0 -
TA7291P I10=0.5A, CW/CCW Mode
(Upper Side) Vref=10V, Vour-GND Measure
VSAT U-4! ret= o, Tout 10.2[10.7 | 12.0
I10=1.0A, CW/CCW Mode
Leakage Current Upper| 11-U 4 Vs=25V - o >0 HA
Lower I1-1L Vg=25V - 0 50
TA7291S/F| Upper VF -1 IF=0.4A - 1.5 -
Diode Side
Forward TA7291P VF -2 4 Ip=1A _ 2.5 v
Voltage |TA72918/F|MOWeT| vp -1 Ip=0.44 - oo} -
Side
TA7291P VF 1.-2 Ip=1A - 1.2 -
Reference Current Iref 2 | Vref=10V, Source Mode - 20 40 LA
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TA7291F/P/S

BLOCK DIAGRAM

Vref

CONTROL CIRCUIT

PROTECTOR
CIRCUIT
(T8D)

{&/03

1

‘dgj Ly ]

L—(10/3/13
Sy

TAv291P (¥, (O PIN :NC

.
\
o
N\
-

(TA7291P/TA7291S/TAT291F)

TAY2918 PIN I NC

TA7RO1F (3, ®,®,®,Y,®W, W, B N
INPUT OUTPUT SODE

IN1 | N2 [our 1|our 2

0 0 o o STOP
1 0 H L CW/CCW
0 1 L H CCW/CN
1 1 L L BRAKE

%% :; oo: High impedance.
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Inputs are all high active type.



TAT291F/P/S

TA7291P
TA7291P Pp - Ta TRANSIENT THERMAL RESTSTANCE (r¢p)
15
—~ (D INFINITE HEAT SINK 2000 (D INFINITE HEAT SINK
. 2
o} . @ 80cm® X 2mm Af HEAT o 1000 g zgcmzizm iﬁggﬁ iigi
& SINE (fyg=6TC/W) 2 ® NOCI[;EAT mSmINK
5 10 ® 15cm®*x2mm AL B 200
5 ® (6gg =20C/W) 29 100 [@ @
é ~ (@ NO HEAT SINK Eéé r"r; | "
v (ﬂj,a:GS’C/W) 2T gos L m Ll
‘. . : = i
ﬁ 10 HE ()
E @ T E ¥ i
3
3 @ _— & INPUT PULSE
= Py
0 F 1
0 50 100 150 200 % |
0.3
AMBIENT TEMPERATURE Ta (C) = — t(sec)
Q.1 Fa— s Ly
107 107t 1 10 107 10®
PULSE WIDTH (sec)
APPLICATION CIRCUIT
O Vs
—O Vee

A
74
/4:4' NOTE
’

&

/
IVS Vrer

TA7291P/S/F °

/

PIN CONNECTION

(TA7291P/TA7291S/TAT291F)

Note: Connect if required.
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TA7291F/P/S

INPUT CIRCUIT

1.3xQ
‘V VW

G501

GND

Input Terminals of 5 and 6 Pin (TA7291P) are all high active type and have a
hysteresis of 0.7V typ., 3¢A type. of source mode input current is required.

OUTPUT CIRCUIT

Q1

Vref
CIRCUIT

Output voltage is controlled by Vref voltage. Relationship between Voyr and Vref is
Vour=VBE (=0.7) + Vref

Vref terminal required to connect to Vg terminal for stable operation in case of no

requirement of VoyT control.
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TA7291F/P/S

TEST CIRCUIT

1. Tcc1s Ice2s Ice3

.
1
7,211 (4/8/5; ;8/6/15)
o VIin
%2 .
Vi TA7291P/S/F = ce
[owe oG )
Vin

1RV
&5V7L ‘a’ GND
7 !

2. Vints ViN2 » IINe VT, Ipef
i o—#
—0O X

SW3
G T> G ex ||
Voo =

15V — T o OUTl
T | &2 G D
-5 vy TA7291P/S/T S s 18V T 1ovy

U

>

SW2
GND
VIN &) 5V (MAX) @
J; oV (MIN)
m 77 T

(TA7291P/TA7291S/TA7291F)

3. VsaT U-1,2,3 VSAT 1-1,2,3» VsaT u-1',2',3', A

Voo OV
12V Vref

o Vini
—O
—0 Ving
| swa 6/1/9

il
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TA7291F/P/S

4. Tiy,y,

TA7291P/S/¥

(TA7291P/TA7291S/TAT291F)

5¢ Vg og-1,20 VF 1-1,2

Iy| vy
SW1

QoUT1
TA7291P/S/F 156
OUTR SW2

1/5/1 v

(TA7291P/TA72915/TA7291F)
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BRIDGE DRIVER

The TA7354P is a Bridge Driver for blashed DC Motor
Rotation control.

Forward Rotation, Reverse Rotation, Stop and Braking
operations are available.

It’s designed for Loading and Reel Motor driver for
VTR and Tape Deck, and any other consummer and
industrial applications.

TA7354P have Operation Supply Voltage terminal and
Motor Driving Supply Voltage terminal independently,

therefore Servo control operation is applicable.

FEATURES:

. Output Current Up to 0.2A(AVE), and 0.6A(PEAK).

. 4 Function Modes (CW, CCW, STOP and Brake) are
Controlled by 2 Logic Signals Fed Into 2 Input
Terminals.

. Operating Voltage Range : VgC=6~ 15V

MAXIMUM RATINGS (Ta=25°C)

TA7334P

Weight:

CHARACTERISTIC SYMBOL RATING UNIT
Peak Supply Voltage Voo MAX 18 v
Operate Supply Voltage Vee (opr) 15 v
Output Current Io(AVE) 0.2 A
Peak Output Current 10 (PEAK) 0.6 A
Power Dissipation Pp 0.75 W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~1501| °c
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TA7354P

BLOCK DIAGRAM

INT IND oUT1 OUT?2 MODE
1 1 L L Brake
0 1 L H CW/CCW
1 0 H L CCW/CW
0 0 High Impedance Stop,
ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP.| MAX. |UNIT
CUIT
Vee=Vs=15V, Ip=0.2A
Tect cc=Vs » To _ » 13
DRIVE MODE
S
upply Current Tcee Voe=Vs=15V,BRAKE MODE| - 30 | 38 | ™
Ice3 Veoe=Vg=15V, STOP MODE| - 0.2 1
UPPER Vsl U V=15V, To=0.1A - 0.8 |1.05
Saturation Voltage LOWER | Vs1 L - 0.15 10.25 v
UPPER Vg2 U Veg=15V, 10=0.24 - 0.9 1.2
LOWER Vg2 L - 0.3 0.5
Leakage Current UPPER L u V=15V - - 20 #A
LOWER IL 1, - - 20
\ Ti=25°C 2.0 - -
Input Voltage 2,3 | YINGD | ZJPIN AND 3 PIN \
VIN(L) - - 0.8
Input Current 2,3 I1N2,3 VIN=4.5V - - 350 | zA
Diode Forward Voltage VF U Tp=0.24 - [z ey
VF L - 1.0 1.3
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TA7354P

APPLICATION NOTE

(1) INPUT CIRCUIT

VIin

I1n
(350 4A Max, )j; or @

12k&) 11k

20KQ 47 kO
v A
>)—’
3
e}

(Fig. 1)

Input circuit is shown in Fig.l. It’s a "High Active" type.
If a voltage above specified Viy(y) value fed into input terminal that means
"Logic 1", and the voltage less than VIN(],) or connect to GND means "Logic 0".

And the circuit have a hysterisis for stable operation. (See Fig.2)

(2) BASIC APPLICATION CIRCUIT
Fig. 2 shows the basic application circuit.
Optimum values of the C, R depend on the inherent constant of a motor and

parasitic C, R values around the circuit.

1our

oG

INlO——@
TA7354FPF
5
(Fig. 2)
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(3) ADDITIONAL DIODE
I) If the braking operation is so loose, connect a additional diode between

each output to GND. (See Fig. 3(a))

o) If the back electromotive pulse generated in output coil is so strong.
Internally connected back electromotive suppression diode may be damaged
by this pulse.

In such a case connect a additional diode between each output to Vg(¢.

(See Fig. 3(b))

—0 Vgo

'

it

(-
TA73547P TA7354P
8 e
Q~ Ko

] S

Fig. 3(a) Fig. 3(b)
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o AUTO STOP MOTOR CONTROLLER FOR OIL PUMP

TA7363AP is 0il Pump Motor Controller with

Automatic Stop feature.

o Features

» Automatic Stop

» Few External Components required

+ SIP7 Small Package Sealded

TAT363AP

SIP7-P-A

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vVee 4 v
Power Dissipation Pp 500 mW
Operating Temperature Topr ~-30~70 °C
Storage Temperature TStg ~55~150 °c

ELECTRICAL CHARACTERISTICS

Weight:

0.7g (Typ.)

(Unless otherwise specified, Vgg=3V, Ta=25°C)

CHARACTERISTIC SYMBOL CI%%%TIT TEST CONDITION | MIN, | TYP.|MAX.| UNIT
Supply Current Ice - V2=0V,SW1=0ON,SW2=2>1 | 12 - 27 | mA
Output Current I3 - V2=0V, SW1=0N, SW2=2-1 60 180 | mA
LED Current I5 - V2=0V,SW1=0N,SW2=2>1 | 2.5 12.0 mA
Stop Voltage Vee MIN - Note 1 1.2
Stop Detect Voltage Vi-2 - Note 2 0.3
Auto Stop Detect 16 (IN) _ 20 LA

Current
Supply Current _ _ _

(Stop Mode) Icc(stp) - V2=0V, SW1=0FF, SW2=2~>1 110 220 | UA
Output Leakage Current SW1=OFF. SW2=2>1 10 A
(Stop Mode) I3(stp) - - ’ B H

LED Output Leakage _ N
Current (Stop Mode) I5(stp) - SW1=0FF, SW2=2-1 10| wA

Note 1:

Note 2:

becomes to zero and the measure the V2.
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Sets IC in operation mode and start to decrease Vgg from 3V (V2=0V), check
the I3 becomes to zero and then measure the Vgg.

Sets IC in operation mode and start to increase V2 from OV, check the I3




TA7363AP

TEST CIRCUIT

1S1588x 2
' , . ’ O Vpe=3V
g cc
1 o
[
Y
\j.{ I3 2SA495TM -
Ice
ool
1 2

TA7363AP

SWl: Auto stop detecting current change use.
I6>10uA (SW1=0FF), 30uA (SW1=0FF)

SW2: Starter switch, 21 start

APPLICATION CIRCUIT

TA7363AP
Note

Use photo coupler specified

C4> (5) 7 sensitivity of IC=30uA at
25A1241() TR ‘gd Ip=2.5mA.
m% tur | S
3,
ST+

J_ 10uF
i Note

Vee=3V= —
I Photo Coupler

+ =
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3-PHASE BI-DIRECTIONAL FOR MOTOR CONTROL IC.

. FG is not required. (System for obtaining
rotation signal through position sensing)

. Start/stop, CW/CCW and brake functions are provided.

. Gain of position sensing circuit is high, and
hysteresis is provided.

, Rotation signal output is provided. (Frequency
signal of three times the position sensing output
(hall sensor output) can be obtained.)

. External transistor type.

MAXIMUM RATINGS (Ta=25°C)

TAT712F/P

TAT7712P

TA7712F

SSOP24-P-300

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage vee 8.0 v
Output Current 1o 25 mA
Position Sensing Circuit
+

Input Voltage (Tj=25°C) VH £500 mv
Power Dissipation|TA7712P 1.2
Ta=25°C) Poo 1 v
(Ta TA7712F 0.5
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -50~125 °C
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SSOP24—P=300: 0.32g(Typ.)
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LPF F/V OUT

c2

R2
—WA— Voo

A2 M\ AN B0,
NG \llyF G OUT 8 GND \iﬂ?cc

POSITION SENSING
CIRCUIT

t DRIVE LOGIC

ROTATION
CONTROL

+} Ha - +| Hb |- +]| Hc |- START cwW/
/STOP CCW BRAKE
9 19

I \iy
j GMHZ%/HHD

e

d/4C1LLVL




ELECTRICAL CHARACTERISTICS (Unless otherwise specified,

Vee=5V, Ta=25°C)

TAT712F/P

TEST
CHARACTERISTIC SYMBOL |CIR-|TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Operating Supply Voltage Vee opr - 4,75 |5.00 |5.25 v
I Stop state - 3.4 6.0
Power Supply Current ccl 1 P mA
Icc2 Qutput open - 17.0 {26.0
Upper Side VSAT U-1 R1,=200Q - 1.3 2.0
Saturation Voltage VSAT U-2 2 Rp=2ka - 1.0 ) 1.3 \Y
Lower Side VSAT 1L-1 R1=200% - 0.8 1.2
VSAT 1-2 Ry =2kQ - 0.18 0.4
Upper Side I - - 100
Leak Current PP LU HA
Lower Side I, L - - 100
Common Mode
CMR H 2.0 - 4.5 \Y
Position Voltage Range
Sensing T -
Input Input Sensitivity Vy 20 - - .
m
Input Hysteresis Vi 2 7 15
H-Hye
Input Operating "H" | Viy R(H) 2 4.0 - - v
START 1 t
(RUN) npu Voltage " vy R(L) 2 _ _ 1.0
Input Current "Lt IIN R 2 |Viy r=1.0V - - 200 | uA
Input Operating ["H" |VIN C(H) 2 4.0 - - v
CW/CCW Input |Voltage
(FWD/REV) i "L VIN ()] 2 - - 1 1.0
Input Current nt IIN C 2 |VIN ¢=1.0V - - 200 | pA
Input Operating |"H" |VIN B(H) 2 4.0 - - v
BRAKE Input |Voltage
(BRAKE) ¢ "L |Vin B(L)| 2 - | - |uo
Input Current "y ITN B 2 {viN n=Ll.0V - - 200 UA
OQutput Current |"H" IFGH 3 80 - - pA
FG Output Output Voltage ["L" VFGL 3 |IrG=0.3mA - - 0.4 v
Pulse Width TFG 3 |C=0.1uF, R=10kQ 0.9 1.0 1.1 ms
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TA7712F/P

TIMING CHART

FORWARD ROTATION (Position sensing signal advances Ha —~ Hb - He.)

START/STOP "H" -+ [ ] [ ]

— 1 L — 1 ——
CW/CCW "H" et —] [ ] [ 1
— ] ——  — 1
BRAKE "H" et ] [ ] [
1 | I |

- voozzzzA ¥ A

= 7 7
o, D,
A rzz2

.z e, %
P77 P27

REVERSE ROTATION (Position sensing signal advances Ha -+ Hc - Hb.)

START/STOP "H' 4 + [ ll |I | I
cw,/cow "L st ] [
ISR | I —

BRAKE "H" Hc+_ll I I

La " A V A V

LaJr V A V A

. % Z) A,

Ly™ % % % 4

v 2222227 22

7 p722222222, Z
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TEST CIRCIUT 1

PPP’

25V
i

TAT712F/P

)

TA7712P/F

T

\\\\\\\ OPEN ,’/////

M

VRUN

VE/R

VBRAKE

VRUN VF/R VBRAKE | Va Vb Ve REMARKS
Iccl | 1.0V 1.0V 1.0V | 2.48V | 2.48V | 2.52V | peverse sensing
Icc2 | 4.0V 4.0V 4.0V | 2.52v | 2.48v | 2.52v | must not be made.
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TAT712F/P

TEST CIRCUIT 2

+5V +5v

Hall AMP. Input

Checb input sensitivity and input
hysteresis with *20mV by means of

) TAT712P/F confirming that leak current and

;4/9%%

saturation voltage described

below can be measured.

®
2 a2 3
b S =
nr rr lead
S A qi 3 ]
v e = 3 = X
2
1 £ 1
INPUT CONDITION MEASUREMENT TTEM
Va Vb Ve RUN F/R | BRAKE | ta' | 1a” | '] 7] 1 Le™
2.52 |2.48V |2.48V |VinR(H)|VINC(H) |[VINB(H) | LEAK | SAT | LEAK | LEAK | SAT | LEAK
2,48V |2.52v |2.48v - - - SAT | LEAK | - SAT | LEAK | -
2,48V |2.48v |2.52V - - - - - SAT - - SAT

LEAK : Measurement of leak current.

SAT : Measurement of saturation voltage.

Confirm "L" of each VINR, VINc and VinNg through reading the output voltage when each

thermal is set at 1.0(V).
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TA7712F/P

TEST CIRCUIT 3

+5V -5V
+5V
L] a
oot T
.1
= 20\ 19 Y18 Y17
N;L T %) e a0
G
A
) TA77T12P/F S
4 5 6 7 8 9 10
% 3V IVIVIVHV T
. Measure Ipgy with the voltage
© when SW2 is set at b,
: slzlz
g 3 < < . Measure VFGL and TFG when SW2
[aN]
l l is set at a.
+5V +5V +5V

1 -- 248V

i

N s Bl 252V
Hb :

| 248V

1

t 252V
He :

e 2.4 8V

TIME CHART FOR FORWARD ROTATION
CLOCK 360Hz
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TAT712F/P

APPLICATION OF TA7712P/F

Like a video disk player, TA7712P/F is provided with the stopping function which in

a short time, stops the motor having a large inertia, and makes the quick disk-change
possible.

To make the frequency generator (FG) unnecessary which was formerly required for
fetching the rotation signal, the signal from the position sensing input is ORed and
is output to FG output pin (11/13 pin).

Therefore, for FG output, three position sensing outputs (Ha, Hb, Hc) are ORed, and
the rotation speed signal of the frequency of six times that of one output can be
fetched resulting in making it possible to obtain a sufficient controlling
characteristic with the F/V (Frequency—Voltage) conversion method of mono-stable type.
The difference from TA7713P is that the stop function is automated in TA7713P,
however, it is operated by the external signal in TA7712P.

Description is made on the application of TA7713P in the following.

Operation of FG Output (11/13 pin) and TFG (12/14 pin)

In Fig. 1, Q1 and Q2 are the monostable multi-vibrator to which gate (Q2 base)
the signal from each position sensing input of Ha, Hb and Hec is input after ORed
and shaped in waveform by FF.

The pulse width of MMV made by Ql and Q2 is determined by R2 and C2 to be
connected to Tpg (12/14 pin), and the square wave having the pulse width to be
determined by C2 and R2 is output.

Of course, this frequency is proportional to the rotation signal and this
frequency is six times the frequency of each position sensing. (6 per 1
electrical rotation)

F/V conversion operation is made through connecting FGp output to LPF for
intergration. However, if R2 is made variable, the conversion gain can be

controlled.
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POSITION SENSING CIRCUIT — 215
Ha +Hb + He .E 1
FF QIiJ
MMV
N--
}/ (&}
NS
b3
nr HL
Fig. 1
(2) Each Control Input
Vee
g4 gL 23
03 in 3 s

S gl S

2 xS %D

™S o 3 @

® ] ™
START,/STOP CW/CCW BRANK

%;\ 3/ gy

Fig. 2
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TAT712F/P

START/STOP CW/CCW BRAKE OUTPUT
H H H Normal torque mode
H L H Reverse torque mode
H or L Hor L L BRAKE mode
L Hor L H STOP mode

+ _ + - -
Note: In STOP mode, outputs of La ~Le¢ and La ~Lc are all made OFF.

+ _+
In BRAKE mode, outputs of La ~Lc are made ON., (source mode)

(3) Output Circuit
As shown in the block diagram, in the output circuit, the Darlington emitters
of PNP and NPN are provided on the upper side, and the lower side is made as

the open collector of NPN.
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APPLICATION CIRCUIT 1

—Q +5V

O +B

,‘:OG

VWA

Lec

—O START,/STOP
—O CW/ CCW
—QO BRAKE

—OQ FG OUT

G START BRAKE
/STOP

Trg FGo

0

.

ooy
~
jus)
i=2
A T Y
s
0.1xF
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TAT712F/P

APPLICATION CIRCUIT 2

VCC:SV /\
o $ 4
[ A @—OVM=10~60V
— 1
A 20/ Q1] Q2| Q3 @
8 24 |
MP6901
9 o
/11 TAT7T12P/F
START./STOP
8/
10

Pp — Ta
o8} D TATT12P
= 12 )
Z \ @ TAT712F
2 N
z \
S os N
=
= N
= N
% @) \
g § N
4
= T~
o N
[+ \
0
0 40 80 120 160

AMBIENT TEMPERATURE Ta (C)
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3-PHASE BI-DIRECTIONAL TYPE MOTOR CONTROL IC

. FG is not required. (System for obtaining
rotation signal through position sensing)

Stop function is provided. (Stop speed is
selectable.)

. Gain of position sensing circuit is high, and
hysteresis is provided.

. Rotation signal output is provided. (Frequency
signal of three times the position sensing output
(Hall sensor output) can be obtained.)

. External transistor type.

MAXIMUM RATINGS (Ta=25°C)

TAT713P

DIP20-P-300A

CHARACTERISTIC SYMBOL RATING UNLIT
.0 v
Power Supply Voltage vee 8 Weight: 1.4g (Typ.)
Output Current Io 125 mA
Position Sensing Circuit +
Input Voltage (T3j=25°C) VH 500 mv
Power Dissipation (Ta=25°C) Pp 1.2 W
Operating Temperature Topr -30~75 °
Storage Temperature Tstg -50~125 °C
BLOCK DIAGRAM
#/V OUT
Cg LPF '
Ry ?ﬁ
I
[ Voc
12 i) —(7) 20
FG OUT tL’GND \T/VCC
3
LOGTC
POSITION SENSING
CIRCUIT
ROTATION v
CONTROL

+{Ha [~

(e
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TATT13P

ELECTRICAL CHARACTERISTICS (uUnless otherwise specified,

Veg=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CIR-| TEST CONDITION MIN. | TYP.| MAX UNIT
CUIT
Operating Supply Voltage Vee opr - 4.75 15.00 |5.25 v
Power Supply Current feel 1 Stop state - 3.4 6-0 mA
Icc2 Output Open - 17.0 [26.0
Upper Side VSAT U-1 R;,=200Q - 1.3 2.0
Saturation Voltage VSAT U-2 2 Rp=2kQ - .0 1.3 v
Lower Side | VSAT L-1 R1=200Q - 0.8 | 1.2
VSAT L-2 R1=2k& - 0.18 0.4
Leak Current Upper Side L u 2 - - 100 KA
Lower Side 11, 1, - - 100
Common Mode
Position Voltage Range CMR H 2.0 - 4.5 v
Sensing Input Sensitivity VH - 20 - - _—
Input Input Hysteresis VH-Hys 2 7 15
Operation "H" | VIN R(H) 3 4.0 - - v
Start Input Input Voltage
(RUN)p P g npy VIN R(L) 2 - _ 1.0
Input Current |"L" IIN R 2 |Viy r=1.0V - - 200 A
; Operation "B | VIN C(H) 3 4.0 - - v
CW/CCW Input | Input Voltage
(FWD/RE\};) ° SO ] vin e 2 - - |10
Input Current ["L" IIN C 2 {VIN c=l.0vV - - 200 uA
Stop-Speed Operation "H" VIN N(H) 3 2.0 - - v
Selection Input Voltage
IHPUt P 8 " VIN N(L) 3 _ _ 0.5
(8/12) Input Current |"H" IIN N 3 1Vin N=1.0vV - - 150 LA
Output Current |"H" IrgH 4 80 ~ - LA
FG Output Output Voltage |"L" VgL 4 1Ipg=0.3mA - - 0.4
Pulse Width TFG 4 [C=0.1pF, R=10kQ | 0.9 1.0 ] 1.1 ms
C=10uF, R=16kQ
T1-27g v 0.5y 108 | 120 | 132
IN N=U.
Monostable Muiti Vibrator 3 ms
(for stop) C=10uF, R=16kQ A ¢
; T9-27 5 55 1
Output Pulse Width 2 G Viy N=2.0V
TG 18 23 28
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TIMING CHART

FORWARD ROTATION (Position sensing signal advances Ha->Hb—Hc)

Hat ——— 1 I ]
— 1 . 1 I |
apt — ] — — "
S | I | I
B — 1 ————
1 | I
La V A J/ //{
Lat /I [/T //_1 V A
. AAIIL 0777
Lot V727 : LV : A L
Lec A— F /J W
Lot YAAAIAD) # A

Ha ™ [ 1 I ]
_— 1 L 1 o
ot —/ 1 —
L 1 | I
| A L 1 L
La A l'/ A [/
Lt L L/l VoA
227 v
bot .27 7 g #
[
Le™ V. ] F A
Le™t % % v A
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TA7713P

TEST CIRCUIT 1

5V

e l F, lsv 8V 5V
T . T e g
Wa Fvb T—Vc % é
— [l a
1% ERR T
1 IS Id -
zsov1
HOEOEO®M
<%><?><%>Cf><%>(fa T %T?Ci)lo
\\\ OPEN ,///
05V
VRUN
1
=
VF/R
L
VRUN VF/R Va Vb Ve REMARKS
Ical 4,0V 4.0V 2.48V 2.48V 2.52y | Reverse sensing
must not be made.
Icc? 1.0v 1.0v 2.52v 2.48vV 2.52v

Measure Ipcy without fail after setting Ige2 measuring logic, and carry out

the measurement 200msec after setting Igcl measuring logic.
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TEST CIRCUIT 2

250V

]

]V ‘:_]7 -j—l
il

=y

=
3 A
R

o
3 o
¥ W

o

5V 5V 5V

TAT713P

15k

Hall AMP. Input

Check input sensitivity and input
hysteresis with +20mV by means of
confirming that leak current and
saturation voltage described below

can be measured.

INPUT CONDITION

MEASUREMENT ITEM

- s -
Va Vb Ve RUN F/R La+ La Lp Lb LC+ Leo—
t— I ] |
5.52V| 2.48V| 2.48V VINR(L}VINC(L} LEAK SAT LEAK LEAK SAT LEAK
2.48V| 2.52V] 2.48V - - SAT LEAK - SAT LEAK -
Tﬁé.48V 2,48V 2.52V - - - - SAT - - SAT

LEAK :
SAT

Measurement of leak current
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TA7713P

TEST CIRCUIT 3

5V 5V 5V

o

<
3
m:
5
U':
&
o

16k
104F
10kQ
15k

O.1xF

Measurement of Viy r(H) is
determined to be acceptable

) if T1 and T2 can be measured

5 8 GPlo
sW,
a b
VRUN 7
20V
o.5vI

e 1

5V 5V 5V

in the following measurement.

2kX 6 ::
*————%m———()
—

AN
V!
W

Input Ha, Hb, Hec and VRyyN, VF/R made by the oscillator driven with the same clock.

MEASURING METHOD
. VINC(") : When VF/R varies from 1.0 to 4.0, confirm that La+ changes from @Dto ® .

71 : Time between fall points of La+ and Lb+ when SW] is set at a.
T2 : Time between fall points of La+ and Lb+ when SW] is set at b.
IINN : Read meter at 72 measurement.

. TG ¢+ Time between fall points of La+ and Lb+ when SW] is set at a.
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TEST CIRCUIT 4

5V
5V

16k

o
e -
5
1ol
S
| o :
m
Q ]
104F
10k

5V 5V 5V

N+1
‘ 1 2 3 4 5 6 *
Ha l
e ju—
Hb
He |

TIME CHART FOR NORMAL ROTATION
CLOCK 360Hz
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252V

248V
252V

248V
RBRV

248V

TAT713P

15k}

SWa 4 a

20k

. Measure Iggg with the voltage

obtained when SW2 is set at b.

. Measure VrglL and Trg when SW2

is set at a.



TAT713P

APPLICATION OF TA7713P

Like a video disk player, TA7713P is provided with the stopping function which, in a
short time, stops the motor having a large inertia, and makes the quick disk-change
possible.

To make the frequency generator (FG) unnecessary which was formerly required for
fetching the rotation signal, the signal from the position sensing input is ORed and
is output to FG output pin ( 11 pin).

Therefore, for FG output, three position sensing outputs (Hz,Hb,Hc) are ORed, and the
rotation speed signal of the frequency of six times that of one output can be fetched
resulting in making it possible to obtain a sufficient controlling characteristic with
the F/V (frequency-voltage) conversion method of monostable type.

Description is made on the application of TA7713P in the following.

(1) Operation of FG Output (11 pin) and Trg ( 12 pin)
In Fig.1l, Q1 and Q2 are the monostable multivibrator to which gate (Q2 base) the
signal from each position signal input of Ha, Hb and Hc is input after ORed and
shaped in waveform by FF.
The pulse width of MMV made by Q1 and Q2 is determined by R2 and C2 to be
connected to Tpg ( 12 pin) and the square wave having the pulse width to be
determined by C2 and R2 is output. Of course, this frequency is proportional to
the rotation speed signal and this frequency is six times the frequency of each
position sensing. ( 6 per 1 electrical rotation.)
F/V conversion operation is made through connecting this FGQ output to LPF for

integration. And if R2 is made variable, the conversion gain can be changed.
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TAT713P

Stopping Function

For stopping the motor, it is the simplest way to stop the inertia through the
friction after turning off the motor driving power supply.

However, since too much time is required for stopping the motor having a large
inertia, this method is not suitable to the video disk or audio disk player
which requires the disk changed in a short time.

In this case, the motor is changed over to the reverse torque state at the same
with the input of the stop signal, and the brake is applied keeping the state of
normal rotation with reverse torque as an usual method.

In this method, however, reverse runaway is liable to accur unless the reduction
of rotation is detected through a certain measure to stop the reverse torque
state at an appropriate time.

(For example, PLL motor controller TC9142P is provided with the circuit by which
the reverse rotation signal is output at the same time with the stop signal
input, and the reduction of rotation speed in this reverse torque state is
detected by FG signal to disconnect the reverse rotation signal when the rotation
speed reduced down to % the initial speed.)

In case of the motor of high rotation speed and large inertia like the motor for
video disk, to perform the gquick braking operation, it is necessary to keep this
condition of the forward rotation with reverse torque until just before the motor
stops in order to reduce the inertia stopping time to the minimum through the
friction force.

For this purpose, in TA7713P, the state of forward rotation with reverse torque
is kept continued until the motor stops and either of three position sensing
signals detects the reverse rotation with the built-in reverse sensing circuit.
(In case of application of TA7713P, there is no problem in the optical system,
however, it is of course necessary to put the sensor apart from the disk at the
same time with the stop signal input or before the reverse rotation start in
VHD CED system.)

At this time, the state of the reverse rotation is max. 60° in electrical angle.
Furthermore, in order to remove the inertia due to this reverse rotation, the
inside monostable multi-vibrator generates the time normal torque determined by
the state of C2, Ry and 10 pin to turn out the inertia-stopped state afterwards.
By means of these functions, the motor can be stopped in 5~8 seconde with the

optical system of high rotation speed and in 2~3 seconds with VHD CED system.
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Fig. 2 EACH CONTROL INPUT

Voc
Gl L
G4 G2
29 6 9
15%Q) 15k}

G
us P
9 w3 9

" A

START,/STOB TN [sivgele g o 3 STOP TIME
o/ Y
At L,start. At L, normal torque.

Input which changes the
time constant of MMV for
stop into two stages(1,16).

At H, reverse torque.
(Providing, when reverse
genging circuit is ON,
normal torgque even at H.)
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Fig. 3 PROCEDURE FOR STOP/START

START/STOP INPUT PIN e I
® )
CW,/CCW INPUT @ l -
O —
1
T NORMAL
TORQUE
TORQUE o if
l REVERSE
TORQUE
X AT AN APPROPRIATE
DECELERATION , SET
NORMAL ROTATION (® PIN AT "H".
FREQUENCY
NORMAL ¥ ENLARGED IN
T ROTATION I FIG 4.
ROTATION o 1t
U L
L REVERSE
ROTATION

Stop Sequence (Procedure for stopping the system in normal rotation)

1. Set CW/CCW input pin ( @ pin) to "H" to make the clockwise mode with reverse
torque state. (@ point)

2. Detect the reduction of rotation speed due to the reverse torque with FG, etc,
and when rotation speed is reduced to 1/3~1/8 normal one, set START/STOP input
pin (@pin) to "H". (@point)

3. By this procedure, the motor stops automatically.

Tor starting the system, it is enough to set both START/STOP input and CW/CCW

input to "L". (© point)
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Fig. 4 ENLARGED VIEW OF REVERSE SENSING

‘//‘REVERSE TORQUE

NORMAL

PORWARD TORQUE
DUE TO INSIDE MMV

STOPPED BY FPRICTION

<

f ROTATION
ROTATION O
REVERSE TIME DELAY OF
ROTATION REVERSE SENSING

REVERSE SENSING
CIRCUIT

(MaX. 60C)

AT FORWARD ROTATION, L, AND
AT REVERSE ROTATION, H.
PROVIDING DELAY 18 MAX . 60°
IN ELECTRICAL ANGLE.

t1

FALLS AT THE SAME TIME WITH
(NOWEVER, PALLS AT THE SAME TIME
WITH NORMAL ROTATION SENSING

MMV 1

P¢ ouT(l) PIN

TORQUE 0

MONOSTABLE MULTI-TIME
CONSTANT FOR STOP IS
DETERMINED BY STATE OF

WHEN 71 I8 LONGER THAN FORWARD

/ ROTATION SENSING TIME.
\\REVERSE

ROTATION SENSING

1

40 PIN AND Ri,Cl.

(or 73)

NORMAL
4 TORQUE

FORWARD TORQUE IS GENERATED BY
MMV.(PROVIDING FORWARD TORQUE
I8 GENERATED 7@ LATER AFTER

REVERSE SENSING TO PREVENT
MIS FUNCTION IN PRACTICE.

{ REVERSE
TORQUE
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Fig. 5 TIMING IN CASE 7] (or 73) IS LONGER THAN FORWARD ROTATION SENSING TIME

(3

(&)

o

REVERSE ROTATION FORWARD
SENSING CIRCUIT r«/"ROTATION SENSING
MMV 1
71
(or 73)

Position Sensing Input Circuit

The common mode voltage range of @ , @ R R @ s and pins in position
sensing input circuit is 2V to Vgg-0.5V. Therefore, in case of Vgg=5V, the
range is 2~4.5V.

Hysteresis of 7mV(TYP.) is provided at the input to make the operation accurate.
Take care not to allow the hall output exceed the max. voltage 400mV of the

position sensing input as shown in maximum rating for caution.

Output Circuit

As shown in the block diagram, in the output circuit, the Darlington emitters
of PNP and NPN are of open type on the upper side, and the lower side NPN is
the open collector type.

Connect the external transistor in the same manner as that of the application

circuit.
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BASIC APPLICATION CIRCUIT

O +5V

O +B

Wy

.|

O START/STOP

O CW/CCW

0% éééé@

Tio~  TLe” @ STARTCW/ STOP
JSI0P COW TIME

) TA7Y713P

TmaT THoT THeT Tpg Fog

O STOP TIME
o Fa OUT

SEEscRpsce
CREIEIE jg g
I Ha | Hb I l Hcl

2

104F
ELFE
01aF

EII
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FREQUENCY TO VOLTAGE CONVE

RTER

The TA7715P is a general purpose F-V converter

designed for FDD, VTR, ATR and player F-servo

system use.

It contains High Gain Input Amplifier, Hysteresis

Amplifier (for wave form shaping), and Sample-

and-Hold type F-V conversion amplifier.

MAXIMUM RATINGS (Ta=25°C)

TA7T713P

DIP16-P-300A

CHARACTERTSTIC SYMBOL RATING UNIT | Weight: 1.0g (Typ.)
Supply Voltage Vee 15
Power Dissipation (Note) Pp 750
.
Operating Temperature Topr -25~75
-
Storage Temperature Tstg ~-55~150
Note Derated above Ta=25°C in the proportion of
6mw/°C.
ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vee=10v, Ta=250C)
TEST
CHARACTERISTIC SYMBOL |CTR- TEST CONDITION MIN. | TYP.} MAX UNIT
CUIT
Operating Voltage Range Ve (opr) e1=20mVyrms, =726l 9 10 12 v
Supply Current Ice 2.5 - 10 mA
Input Sensing Voltage VN f=726Hz 0.35 - 2.5 |mVyms
- 4.0 . 0
Reference Voltage Vref-1 5.0 16 \
Vyef-2 2.0 2.5
F/V Converter Output Vour e{=20mVypg, £=726Hz ~0.5 ol o.s v
Voltage Rf=27.6k(
F/V Converter Output : .
; (= f= 2 - - 5 imVypg
Noise Voltage VNF e{=20mVrns, 7261z mVrpg
v e;=20mVyrms, [=900%10Hz 2.5 - -
Max. Output Voltage Fif ! rme v
VEL ei=20mVrms, [=580%10Hz - - |-2.2
RP Saturation Voltage VRP (sat) R1,=100k() - - 0.3 v
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BLOCK DIAGRAM

SCHMITT OUT

PHASE SIGNAL
INPUT (FOR PL
USE ONLY)

TEST CIRCUIT

SH

O

SCHMITT

-

FGrer I
1% ll
COUNT DOWN ref 1
PHASE CONT
SP

RP

ref 2

]

7V By

3V

# +1% ACCURACY 1S

REQUIRED
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TEST CONDITIOHNS

TAT715P

CHARACTERISTIC SYMBOL SW CONDITION MEASURING POINT NOTE
) SWa=a, SWC=OFF ~
Operating Voltage Range Vec (opr SWp=OFF, SWg=a
Supply Current Ice " 9 PIN VgcM
B ]
R " s AC Voltage
Input Sensing Voltage VIN SG Terminal DVy Measure
- " 12 pI
Reference Voltage Vref-1 L_*AAjij@LA__AAQ
erwp | T LTrmw
F/V Converter Output Voltage{ Vopr " 10 12 PIN DVy
Nl |
F/V Converter OQutput v " AC Voltage
Noise Voltage NF Measure
Max. Output Voltage VFH " 10- 12 PIN DVy
VEL
Rp Saturation Voltage Rp (sat) " 5 PIN Wy

Note : VrPcM : Voltage forcing current measuring.
VM : Voltage measuring.

DVM : Differencial voltage measuring.
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Vo — FREQUENCY Vor — FREQUENCY
5 %
_amg Ta=—30%C
o C{=8800pkF 25
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1] 1
A 'y
% ~ /|
. | >
Z o oA - 5 ;//
~ | ' 77
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by //Q ! n < / /
- 1 & : l " 1 //
- A 1 1 - 4
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TA7715P

APPLICATION CIRCUIT 1

Note 1

Note 2

Note 3

Note 4

¥V OUT

=
3
+H =
Vog=10V
o
3
9 S
3
TA7715P
NN ORONONOMONO,
)
B 3
2 N fo g
o G O =2 =
Lo o o9 A
& ©d # g * i
% NOTE 3
NOTE 2 *

Connect if required.

CHf value is depend on Input Frequency and internal Bias Current (Base
current).

Recommended value is 0.0272«F at Input Frequency range of 300 to lkHz.
Center Frequency and Jump Up Frequency are caluculated by following
equations.

1

£C = RiGer + 30y B

fe (Hz)

+
fp = 0.187 ¢t * 3Co)
Ct

Recommended to use low leakage capacitance for CHf, Co, Ct.
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TEST CIRCUIT 2

510 100uF

10uF X4

TA7715P

t ::
»

QOR7UF
©)

o Vge

TA7260FP

Belelelelole;
»

Q.2RUF
b
I

—
Q47 up
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FUNCTIONAL BRIDGE DRIVER.

FEATURES :
. Wide Operating Supply Voltage Range.Vcc(opr)=l.8~15V
. Capsealded in Flat Package 16 pin.
. Forward and Reverse Rotation, Short Brake Modes
are Available by Means of Rotation Control Signals.
. High Efficiency is Obtained.
. Can be Used as Interface Driver.

MAXIMUM RATINGS (Ta=25°C)

TAT733F

SSOP16-P-225

CHARACTERISTIC SYMBOL RATING UNIT
Peak Supply Voltage Vee 18 \Y
Output Current L0 (AVE) 0.5 A
Power Dissipation - Pp 350 mW
(Note) 550
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 e

Note This rating is obtained by mounting on
20 x20% 0.8mm PCB that occupied above 60% of

copper area.

ELECTRICAL CHARACTERISTICS (Unless otherwise specified,

Weight:

0.2g (Typ.)

Ta=25°C+1.5°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. |TYP. |[MAX. |UNIT
CUIT
Ieel - 131 - mA
- - mA
Supply Current tee2 /.2
Ices - 19.2| - mA
Tces - 2.4 - | ma
\ Ip1=500mA, Lower Side - 0.41 - v
Saturation Voltage sat 1 ol d
Vgat 2 I102=25mA, Upper Side - 0.59 - v
Output TR Leakage Current Iy, V=15V - - 50 } #A
T " 1 1‘ _ V
Input Voltage H" Level| VIN3,4"H’ 2 Vee
"L" Level] VIN3,4"L" - - 0.3 v
Input Current "L" Level| I3,4,"L" Input "L" (SOURSE Current)| - - 20 | uA
"H" 1.0 - \Y
Input Voltage " Level| VIN5,6"n" Ve
"L" Level| VIN5,6"L" - - (0.3 \Y
Input Current Input "H" (Sink Current) - - 30 | eA
| I—
Diode Forward Voltage - 1| - \Y
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BLOCK DIAGRAM

+
104F

—O0 Vgo

RS8A1203 or EQIV

1Ny (3 .
20kQ
INg (3
20kQ Logi1c
INz (5
INy (6
GND 2 anp 1|12, 13 —
Im
FUNCTION
(1) BRIDGE DRIVER
INPUT MODE OUTPUT
CONTROL OpiggEING NOTE
v | INg [ IN3 | INg | ouT(a) | our(B) our(a) out(b)
ON ON Forward
N Bl (Zs00ma) = | (<25m) ~ | Rotation
L H " q - ON - ON Reverse
2 INPUT (-500mA) (-25mA)| Rotation
CONTPOL
ON ON
H H H H (=500mA) | (=500mA) — — Brake
L L | u H — — — - Stop
ON ON Forward
H _ _
Lyt B (Cs00ma) (-25mA) Rotation
1 INPUT L L L H ON ON Reverse
CONTROL - (-500mA) - (-25mA)| Rotation
ON ON
H — .
/Ll B L E Cs00mA) | (~500mA) Brake
INHIBIT L — _ — — Stop
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(2)

TAT133F

INTERFACE DRIVER APPLICATION

If IN3 and IN4 connect to '"HIGH', Out@and Outcan be used as a interface

driver output for each inputs.

(Connect Out@and Out@to GND)

Pp — Ta
o8
R0X20X02mm PCB MOUNTING
(above 60% of copper area
/ occupied)
0.6 ,
—~ ~
= 0.4
=
o
T
0.2
0
0 20 40 60 80 100

Ta (°C)
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TA7735F/N

SENSOR-LESS DC MOTOR DRIVER.

TA7735N/F are Sensor-less DC Motor Driver IC
designed especially for Portable use VCR Head
and FDD Spindle Motor drives.

It consist of 3 phase unipolar output drivers,
ring counter for system starter, CW/CCW control

circuit and switching regulator.

3-Phase Unipolar Voltage Drive Type Motor Driver
IC.
. Output Current Up to 1.2A.
. Excellent High Efficiency with Built-in
Switching Regulator.
Surface Mount Availability with TA7735F.
. Wide Range of Operating Supply Voltage
1 Vee opr=4~12V

MAXIMUM RATINGS (Ta=25°C)

TA7735N

SDIP24~P-300

TA7735F

SSOP24-P-300

CHARACTERISTIC SYMBOL RATING UNIT
Output Terminal Break-Down
Voltage UL, VL, WL 30 v
v
Supply Voltage cel 18 v
Veez
) Veel
Operating Supply Voltage 12 v
Veez
Output Current Io 1.2 A
. ) TA7735F 0.5
Power Dissipation Pp W
TA7735N 1.2
Operating Temperature Topr -20~75 °C
Storage Temperature Tstg -55~150 °C
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SD1P24~P~300: 1.2g (Typ.)
SSOP24-P-300: 0.3g (Typ.)
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TAT735F/N

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL, |CIR- TEST CONDITION MIN TYP. | MAX. | UNIT
CULIT
Iccl 1 Vee=6V, Output OFF 2.0 3.7 6.0
Supply Current Icc2 Vce=12v, Output OFF 3.0 5.5 |10.0 mA
Ices 2 |Vge=6V, RpL=22Q - 15 -
Vee=6V, VoL=6V
VSAT1 ¢ cL - 0.4 | 0.7
R1,=10Q, Vi3=1V
Output Saturation Voltage v
Vee=6V, 10=800mA
vsarz | 3 [¢C omeLkm - |06 | -
Vi3=1v
i i Vee=6V, VcL=6V
Output Saturation Difference SVSAT cC CL a 50 100 v
Voltage Rp=104, V13=1V
Output Leakage Current I 4 |Vee=18vV - - 200 UA
Output Transistor
Saturation Voltage VSAT-S 5 |I1p=500mA, Rgc=00 - 1.0 1.4 v
Switching .
Output Transistor
Regulator Leakage Current RES 6 30 HA
Switching fose 7 Vg=5V, Vgc=6V 80 100 120 | Wiz
Frequency C=820pF
CW/CCW Control "' Level| VTH-H . 0.8 - -
Operating Voltage 3 Pln(:) v
"L" Level| VTH-L - - 0.4
Control Amp Input Current Ip 8 Pin(:> - 5 10 UA
Ring OSC Frequency frRNG 11 [R=150kQ, C=3.3uF 0.5 1.8 3.0 Hz
Gy-1 V11=2.4V, R;=33Q 2.15 |2.40 |2.65
Output Voltage Gy-2 9 |V11=3.7V, RL=33Q 3.60 |4.00 |4.40 v
Gv-3 10 {V11=2.0V, R=33Q 1.05 {1.50 |1.95
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MEASURING CIRCUIT
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TA7735F/N

FUNCTION

(A) Vi13=1.0V

Initial - MODElL - MODE2 -» MODE3 -~ MODE4 - MODE5 » MODE6

Sw Su Sy SW Sy Sy Sw
WL L L H H L
VL H
U1, H H

(B) V]3=GND

Initial - MODEl = MODE2 - MODE3 - MODE4 - MODE5 - MODE6

Sw Sy Sy Sw Sy Su SW
WL, L L H H H H
VL
UL H H L L H H

TEST CONDITIONS

. Use measuring circuit 3 and Vgr=1.5V.

. All switches must be operated momentaly shorted to GND ("L" Level).

Initializing is obtained with SW "ON" and Scr ON.

. Power switch SVge and S¢r, must be held "ON" state until the end of measuring.
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INTERNAL CIRCUIT

(1) Output Driver/Switching Regulator

CURRENT LIMIT

SWR GEN

Additional power transistor

for current boost.

+

% Output coil

Q1 Q2

Q3

1uF

(2) CW/CCW Control Input

Q1,Q2 and Q3 are 3-Phase Unipolar
Output Driver that's maximum current
up to 1.2A.

Q5 is switching regulator output

transistor.

TP
T ]
T

2k}
2k()

[
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(3) Stand-By Control Input

\§
M S
b

1x0)

8>——O/O———— 5V

G
5
o

(4) Control Amplifier

(5) Shut Down Terminal

Pin<:>is shut down input for system

CONTRL reset.
Vg

Thermal and over voltage shut down

Vo= Vpg ON > are available by using this terminal.
Vg <Vpg OFF
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TA7T735F/N

APPLICATION CIRCUIT 1.

(Output Current Boost Application with Feed Back (R1) )

Voo = 6~10V
Q

1004H
IR

g
« 5
tead
g
S 7
<H
5 6 20 7 16 (30)
Inr Vo avp CpL Oy vge
SENSE
TA7735F /N
SHUT BEMF CR
VIN~ DOWN IN Viyt Cgw Gw OW/CCWw START gy c~ ot SB
)z 9) @ 11 15 4 13 19 21 @ @D 8)
A
47xQ | 10002 . «
£ A, @]
&) o X =)
5VO © @ S g
Q © Irs} 3 L
G © =10 23 o, POWER
=) ] OFF
! e o
g’y cW/cCw
c I~
N
—
rrr
e

CONT SIG IN

Note : Switching characteristics are required with D] and Q) for higher efficiency.
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APPLICATION CIRCUIT 2.

Vpp(=07V)
R= 22T
Io (MaX)

TA7735F/N

Voe=6~10V

100#H

—nt
47uF

D ©

Cy Cw IL Vg gND  CL Gy Vge
SENSE
TA7735F /N
SHUT BEMP CR
ViN~ DOWN IN Vgt cgy Gy CW/OCW START Gy c” ct B
ONIONC
M
47k | 100Q)
AR B =
YW—1 8 o
o
5V 0—— 3 2 S
Q © o
%} S = POWER
> OFF
— vi g

—nt

1x()

CW/CCwW

—
CONT SIG IN
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TA7735F/N

APPLICATION CIRCUIT 3.

(Output Current Boost Application with No-Local Feed Back)

Voo =6~10V

jas
o
o
2004H Q1 =
W
| ™~
~H
G
o
™~
<%
@ () () @©
IL Y, GND G v,
P L v ce
TA7735F /N
SHUT BEMF CR _ .
ViN~ DOWN IN Vgt Cgy gy CWCCW START Gy c c SB
12 ) g@ 1) (15 13 (8) @ @
100€) .
ANV
5V ] & G B
o 2 2 g2tms g
0
G G g =t 3 23 O/ POWER
= Y (/ OFF
@ < 2
~ + e
-~ Ry CW,/CCW
G e -
e ]
& -
lsad
I
CONT SIG IN
Note:

*Switching characteristics are required with D] and Q1 for higher efficiency.

*This application has no local feed back loop by R1 (Shown in application

circuit 1).
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DC MOTOR DRIVER IC.

The TA7736P is a 3-phase Bi-directional motor
driver IC.

It designed for use VCR, tape deck, floppy disk
and record player motor drivers.

It contains output power drivers, position sensing
circuits, control amplifier and CW/CCW control

circuit.

3-Phase Bi-Directional Driver and Output Current
Up to 1.0A.
. Few External Parts Required.
. Wide Operating Supply Voltage Range
Ve (opr) (Min.)=7V

. Forward and Reverse Rotation is Controlled
Simply by Means of a CW/CCW Control Signal Fed
Into 16 PIN.

. High Sensitivity of Position Sensing Amplifier.
(VE=10mV (Typ.), Recommend to Use TOSHIBA Ga-As
Hall Sensor "THS" Series.)

Surge Protect Diode Connected for All Input

Terminals.

(Position Sensing, Control, CW/CCW Control Inputs.)

MAXIMUM RATINGS (Ta=25°C)

TA7736F/P

TAT736P

H30P16-P—-300

CHARACTERISTIC SYMBOL RATING UNIT

Supply Voltage vee 26

Output Current L0 (AVE) 1.0

i 3 TA7736P 1.2
Power Dissipation Pp
TA7736F 0.9

Operating Temperature Topr -30~75

Storage Temperature Tstg ~55~150
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DIP16-P-300A: 1.0g (Typ.)
HSOP16-P~300: 0.5g (Typ.)




TA7736F/P

BLOCK DIAGRAM

14
VIn* 2/6 & La
AMP } 12/
1/ J 16/Lp
5 11
VINT /15 Lc
POSITION
SENSING CIRCUIT
10,15
5v (DC) + 513
1s 3, Y1, Y5,Y6, Y7, Y8 IOAY ir
ERSIASI NI NONI NS e Rp
77‘7 l [ T e el
Ha Hb He
ROTATION CONTROL
TA7736P TA7736F
Pp — Ta Pp — Ta
3 3
Rin(j-a)=104C/W Rin(j-a)=104C/W
2 2
5 &g
£ o N "'Or,g
1 L YO
\ 1 HEAT s -
~< =
~ S~
\\\ \\:'\\
0 b 0 <3y
0 50 100 150 200 0 50 100 150 200
. Ta (C)
T
a (T Note 60 x30 x1.6mm PCB mounting
occupied copper area in excess
of 50%.
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ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

Vee=12v, Ta=25°C)

TA7736F/P

TEST
CHARACTERISTIC SYMBOL [CIR-| TEST CONDITION MIN. | TYP. MAX. UNIT
CUIT
Iccl FRS=0Open 2 4 7
Quiescent Current Icc2 - FRS=5V 2 5 9 mA
Ices Vee=22V, FRS=GND 2 5 9
Input Offset Voltage V1o - - 40 - mV
Residual OQutput Voltage VOR ~ VI§=VIﬁ=7V - 0 10 mV
Voltage Gain Gy - RNF=2.2Q - 15 - times
- 1.0 1.5
Saturation Voltage Upper VsAT1 - 11,=400mA v
Lower VSAT2 - 0.4 1.0
- - 20
Cut-off Current Upper Tocl - V=20V HA
Lower 10C2 - - 20
Position Sensing Input _
Sensitivity Vi 10 my
Maximum Position Sensing
- - - 400
Input Voltage VH MAX mv
Input Operating Position| CMR-H - 2.0 - |Vee—2.5 v
Voltage Control CMR-C - 2.0 - {Vec-2.5
CW VF - - 0 0.4
Rotation Control
. . .2
Input Voltage STOP Vs 2.2 2.7 3 v
CCW VR - 4.8 5.0 5.8
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TA7736F/P

MEASURING CIRCUIT 1

+
CONT ROL @
SIGNAL @
vin~  VIN
Ha
POSITION Hb .
SENSING .

H

o

5

MEASURING CIRCUIT 2

Vin +
0

+

CONTROL

STGNAL ViN —

N

+
o
&

POSITION
SENSING

jam)
o

o2}
o

b

=9}
¥
1 o
o
13, ()
A -0V
1 Voo "~ cc
Ry 27QX3 Icc
145,
La 6
1 g
— AW SW1
@Lb o
11 AN §/
®L0+ +| +
'T 1z:z lzp 3.3uF X3
7.5kQ
164 AW —O FRS
O
0,15 Ryl
313 VWA—
Rf
%
¥/ GND
VRF
H =
el
e
Vee=12V

—218—



TAT736F/P

i
|

INPUT vs OQUTPUT

VNF
VNF=RNF - IL
B Gy = %
Vio A
vint vint ~ (v2-v1)
Vor
0 TORQUE ROTATE
FUNCTION
FRS POSITION SENSING INPUT COIL OUTPUT
(16 PIN) Ha Hb He La Lb Le
1 0 1 L M
1 0 0 H M L
L 1 1 0 M H L
0 1 0 L H M
0 1 1 L M H
0 0 1 M L H
1 0 1 L H M
1 0 0 L M H
H 1 1 0 M L H
0 1 0 H L M
0 1 1 H M L
0 0 1 M H L
1 0 1
1 0 0
M 1 L 0 High Impedance
0 1 0
0 1 1
0 0 1
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TA7736F/P

APPLICATION CIRCUIT 1
(BASIC APPLICATION CIRCUIT)

7.5kQ

AAA

)

33uF

CONTROL,
INPUT

o —0 Vee=12V

s+

GO0

Ay
Ha ©
O el @ o+
~ & 334F x 3
it il
o~
Hb < 75k0 A cwsoow
B —— &= @—w. O—=O- 5V

—
<
—
ot

RNF=22Q J:

|
OOOEOAOE

7

—220—



APPLICATION CIRCUIT 2

1

(TC9142P + TA7736P 3—2- PLL FDD)
02287 3300 Vec=12V
. . VA—— AO
<
E3
=~
~
R 220k
NC —_@ e NOTE 3 { 3 15)
. e} e A
NOTE 2 -— (7) 23 Pk =
Rg 100k S L (19) O ‘
START O—W\r————® a 3 d ot
47kQ ~ NOTE 3 7 o @ g
NC ——@ < @—— © 0o
- NOTE 2 O L
— o - NOTE 3 o~ 77
NC “@ o 4@ o~ ___
@ = / tal 10kQ Y : + He
X't I
: g *

F o
. Goms

Tﬂ NOTE 2
fy
Q.

15pF

[=}
=
=
N
&
G
=
=y
=
=

T
»

+

i

L
5

|

13kQ

i

Hb
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TAT736F/P

Note 1.

Note 2.

Note 3.

Note 4.

Rf is a feed back Resistor that's voltage drop is equal to Input Voltage

(V2-V1) in this application with feed back by Zener Diode.

Required X'tal frequency is calculated by

following

fx=(no-a/60)-128+20 N=42.6 no-a*N
(at PIN 10 "High" state)
fx=(no-a/60)-128-27 N=57.6 no-a'N
(at PIN 10 "Low'" state)

Where no=Required Rotation Speed (rpm)

a=Number of FG pulse (pulse/rotation)

N=Count Down Ratio (4.32 or 128)

PIN 4 PIN 5 N
H H 32
L H 128
H L 4

Recommended value of RA and RB is 50kQ to 300kQ

The combination ratio of F/V and P/V output is designed by changing these
value. For example, if you want more F/V conversion gain compare to P/V's

one for fast system initial start up. Use a higher value of RB compare to

Ra.

TC9142P's FG Amplifier gain is 30dB (Typ.) and required input signal is

over 30mVrms.
If the FG doesn't output over this value.

Required a Front Amplifier.
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START

—€ec—

APPLICATION CIRCUIT 3

—

(TC9142P + TA7736P 37 PLL WDD)

2
05Z82A Voe=12V
' AA— —o0
2700
[e] |9
& 4t
o st ,_l
A ¥
180kQ
9
3 2200 7 L;_J_ EL -
=) =4
) =9 R O (1D)-
- o1 |° .
I L+ [+
@ e = o (19 23 104F X3
: ] T - <
- © \
o 5O
@ 2.7k ~ = 777
© A (o o
o : 23 o ¢
X’tal O = B
2 (:)—I—-—
@ 1 12v . .
~ - “ O
(=3
<D fo
Fay B N =1
- - I N
5.1KQ
2 A
TA75393P X+ 12V

2

0270

TA75393P X+

!
:

7 5kQ 22kQ 1kQ

CURRENT LIMITER
CALIBRATION
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TA7736F/P

APPLICATION CIRCUIT 4
(TC9203F + TA7736F 3.5 PLL HDD)

Vec=12V
AMA cey
< 2700
= o
3 [+
< o (16 )
| o = N/
gs 7 Si O '
29 o
+ i+ X
(: J——————— Izz %
| 1 l o
o 2
© @—— 777
o™
e~
s s =
< o
- @.%J__Eljj
N
HALL SENSER
. THS100 > } — X
=
=
&
+
j-r\‘ ' 5.1kQ
1 Vv
TA7539P ><—2- 1)2> L
TA75393P X i
A ¥ CURRENT LIMITTER +
1 CALIBRATION
AAT A
5kQ. 11kQ 1kQ
12kQ)
VY
Note: Required X'tal frequency
@ . 180kQ) is calculated by following.
R
220kQ Lh_l' fx = 25 xFCx128x MxN
@——«N\r-— 3
START : § fx: X'tal frequency (Hz)
o : o ! R: Revolution of motor (rpm)
3
@ 2 @ 5‘_" FG: Number of FG pulse
N =4
@ =S @ M: Lock range switch (20/27)
o
& Count down Ratio (5/6/12)
X"tal
() o
NOTE

C?L
15pF
3t
5p

i
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DC MOTOR DRIVER

3 Phase Power Driver.

. Voltage Control System.

. High Efficiency is Obtaind.

. Capsealded in Flat Package 16 Pin.

. Operating Voltage Range : Vgg=4 ~15V, Vg=2 ~15V

. High Sensitivity of Position Sensing Inputs and
Have a Hysterisis ¢ Vg=20mV (Typ.)

. Output Current : Ig=1.0A(Max.)

. Build in Thermal Shut Down Circuit.

. Forward and Reverse Rotation and Stop Modes are

Available by Means of Rotation Control Terminal.

MAXIMUM RATINGS (Ta=25°C)

TA7745F/P

TA7745P

DIP16-P-300A

TA7745F

SSOP16-P-225

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vee 18 v
Vs 18 \4
Output Current L To -0 A
2 ¢ 20.0 mA
350(F)
Power Dissipation Pp Note 550(F) mi
1200(P)
Operating Temperature Topr -30 ~75 °C
Storage Temperature Tstg -55~150 °C

Note : This rating is obtained by mounting on 20 X 20
X 0.8mm PCB that occupied above 60% of copper

area.
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TA7745F/P

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Iccl Vec=5V, Output "OPEN" | 0.5 1 3.0
Supply Current Ice2 Vce=9V, Output "OPEN" | 0. 1.3 3.5 mA
Ices Vee=12V, Output "OPEN"| 0.7 1.5 5.0
S
La, Lb, L¢ Vs -1 I1p=0.1A - 0.12 1 0.3
Saturation Side - B
Voltage Vg 1-2 Ip=0.5A 0.5 1.0 \
fa,fb,fc,Side| Vg y I€=1.0mA - - 0.2
Position Sensitivity ’VH - 20 - mv
Sensing Input |Operating _ _ Vee
DC Level CHMR-H L -1.5 v
Diode Forward Voltage Vg Ip=1A - 2.0 - v
Forward VFWR Source Current Mode 3.9 - Vee
Rotation Control v
Input Voltage Stop VTP No Current Flow 1.8 - 2.8
Reverse VRVS Sink Current Mode 0 - 2.1
Saturation Voltage
4 = - -
Differencial Vs T0=200mA S
Leakage Current 1y, V=18V - - 50 #A
BLOCK DIAGRAM
Veg Ve C

5

\T/VCC

W,/ COW (ﬁ)—

3 PHASE LOGIC
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TAT745F/P

Pp — Ta TA?745P Pp — Ta TA7745F
L4
[ T1 (@ 20X%X20X02mm PCB MOUNTING
12 (ABOVE 60% OF COPPER AREA
. Y OCCUPIED)
N 2) NO HEAT SINK
1.0 \\ 0.6 ®
\ .
- ¥ - ol T | [ ]
B 08 N = Ny
Z Z
A a 04 -
& a6 A ®
~ T
0 T 0z
0.2
0
0 0 20 40 60 80 100
0 20 40 60 80 100 120 140 160 5
. Ta (C)
Ta (C)
APPLICATION CIRCUIT 1
(3-PHASE Bi-Pola DRIVE)
jf)VM
b Te
Qs WORKS AS A CURRENT REGULATOR
Q.2 IL
CONTROL AMPLIFIER N e
1 i
( F/V CONVERTER ETC )
{ 28A1203X 3
Ta p:
s
SOURCE
. Ty 1 . Tp 1 1a )16 (12)}-15)-(10
;= —R v -—(L2v +V )] CURRENT I
L= oy VN T b5 VBEL T VBER MODE 4 L
= K1 Viy+Kg 8
v 7
_ SINK
( K1, Kg = CONSTANT ) GURRENT
MODE
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TAT745F/P

APPLICATION CIRCUIT 2

(3-PHASE UNI-Pola DRIVE)

CONTROL AMPLIFIER

( F/V CONVERTER ETC) é l % f
i

I,

l 11

1 14 16 H 1215 10

APPLICATION CIRCUIT 3
(HIGH EFFICIENCY DRIVE (UNI-Pola))

_"””’Lﬂ— CONT IN .
f 1
PWM ] ld
28A1203X 3
—

SW REGULATOR

lup

1 14 16 1R (15 10 -~
11l m
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TAT745F/P

APPLICATION CIRCUIT 4
(HIGH EFFICIENCY DRIVE (Bi-Pola))

PWM

SW REGULATOR _l- l

—229—



TA7739P

DC MOTOR CONTROLLER

TA7759P is a MOTOR CONTROLLER IC designed especially

for FDD and WDD Spindle Motor Control.

It consists of Position Sensing Circuit, One Shot

Multi Vibrator type F/V Conversion Amplifier and

Output Pre-driver.

4 Phase Half Wave Type

. No Frequency Generator Required

Wide Range of Operating Supply Voltage

: VgC opr=6 ~18V

MAXIMUM RATINGS (Ta=25°C)

DIP18-P-300D

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 25 \
Output Current Io 10 mA
Regulator Output Current Icc2 10 mA
Position Sensing Input %
Voltage Vg 400 mV
Power Dissipation Pp 1.2 W
Operating Temperature Topr -30~85 °
Storage Temperature Tstg -55~150 °C

Tj=25°C
—230—
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TA7759P

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, V=12V, Rf=0.5Q, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. MAX. UNIT
CUIT
Icca Output open - 3.9 5.5
uiescent Current mA
Q I vee=24v, _ 5 0 ~
ce2 Output ’
put open
Ip=10mA
VSATL - 1.0 1.6
Pin
Saturation Voltage ®’@@ v
Ip=1mA
VSAT2 - 0.6 -
DOBD rin
VegE=24V
Leakage Current I, . - - 100 LA
1405419,1D pin
Common Mode
Position Range CMR 2.0 - Vee-2.0 v
Sensing
Input Input
- - \
Sensitivity VE > R
Output Voltage Vee2 @Pin open 4.5 5.1 5.7 v
Icg2=0~4mA
Regulator Line Regulation [Reg In - 30 100 mV
Tj=25°C
Temperature ° °
=-30~ - -3. - C
Coefficiont Tecvo Ta=-30~85°C 3.5 mV/
+ gt mpyrr -O — V +O.3
START/STOP 3girtztmg H | Vi H ! cc v
Input ge "L vy "L -0.3 | - 0.4
(?in A1) Input Current Ity /8 ViN=1V - 17 40 pA
Voltage Gain Gy Pin@to Pin @ - 14 - dB
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TAT739P

BLOCK DIAGRAM

STOP

START

POSITION
SENSING
AND CONTROL
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—E8C—

O—rf reo

|

J/L\Vccz

ONE SHOT
MULTI

o |

1
Veez

10kQ)

10k&)
2] v
<
Q
a
2

SHOT MULTI-VIBRATOR

: Y VY G
! \T’/
9
oo 1
% Vs M- ;l;é?
|
2
t
7T
J \<:S;TIME CONSTANT
LOW PASS FILTER ey
FOR ONE
FOR F/V OUT
lzza
Fig.  ONE SHOT MULTI-VIBRATOR SECTION

d6GLLVL



—¥el—

Vee:

3k

Veoez

SERVO OUTPUT

1
——’TVCC2

GND

g
~
(e}
—
¢ gz S
) § N
1
[} \
¢ 3
o
N
IN NF F
()= 444{E§> /i§¥4p 11
Ro START /STOP
B
o

Fig.

CONTROL SECTION
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LN0 OAMES-0L

00,
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1
APPLICATION CIRCUIT (57 WDD)

3300
La Lp Le Lg
START / STOP
~% .
A+ £3
3
o - MP4001
0 60V 44
% 10kQ e
< g
,34: o
M & Q
< o
=
: S : TA7759P p y b 4
3 - 7z z
& = iid i |r i
~t *
—
S E/i! Ve s B o rL/
ESS)
<5 104F X 4
B
=)
N
. O
s s :
o,
o
(o)
(e}
o
—

# 1. Use for Getting Better Temperature Dependency.

# 2. Lower Temperature Dependency is Required.
% 3, Connect if Required.
% 4 MP4001 is Power Transistor Module that contains 4 Power Transistors of

60V 4A Voltage and Current Ratings.

Vog=12V
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TAT768F

TA7768F is designed for small motor speed control,
and is suitable for DC motor speed control in a
portable equipment, such as cassette recorder,

radio cassette, etc.

. Small Flat Package

. Low Voltage Operating

Operating Supply Voltage Range : Vgc=1.0~5.0V

SOPB8-P-225

Weight : 0.1g(Typ.)
MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage vee 6 v
OQutput Current Ip MAX 750 mA
Power Dissipation Pp 240 mW
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

BLOCK DIAGRAM

Vee @ l—— NC

COMP 1 5.0

R2

Lo @ 7)) MSS

LI® }__ +—6 )} 05

DR COMP 2

GND @ @ NA DS

CURRENT
CONTROL r_
CIRCUIT
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TAT768F

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=3.0V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT

CUIT
Power Supply Current Icc - Output Open 1.5 3.0 4.5 mA
Starting Current IMS - 500 - - mA
Qutput Saturation Voltage VCE - Ip=200mA - - 0.2 v
Rotating Fluctuation AN - | Veeg=2.1~3.0 - - | 0.8 %
Reference Current Iref -~ 24.8 |1 33,0 { 43.5 HA
Reference Current Fluctuation 1 [Alyef] - | Vee=2.1~3.6V - - 1.5 %
Reference Current Fluctuation 2 |Alyef? - Ip=50~300mA - 2. - %
Reference Current Fluctuation 3 |Alyef3 - Ta=-25~75°C - . - %

APPLICATION CIRCUIT
RK=0.25'Rm
n’v—} + o
3
- R = ——F—
?E T = 5 irer
(:) Rt
NC MSS 08 NADJ
Note:
:) TA7768F Rp=D/C Resistance of motor
Ea=Counter—-electromotive force
Lo Lg GND
3 4

ty

Vee

L~ §
CM 22uF
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TA7768F

APPLICATION

Lquivalent circuit of Motor is

discribed by serial connection with

. . R1=1
equivalent DC resistance Rm (usually K
Motor coil DC resistance) and voltage

source Ea (counter—electromotive R2=4%kQ

force) which is propotional to motor

rolation, as shown in Fig.l.
When V1-2, the voltage between () and
(@ pins of TA7768F is set, e

V-2 RK *» Im+ Rp « Im+ Ea ..ueenns (1)

Input balancing condition of the comparator

R1

RK-Im+RT.Ir6f=V1—2'ElTR_2

...(2) Fig. 1

From (1) and (2)

k - (Rg » Im+ Ry » Im + Ea) = Rk » Im + RT - Iref

_ RL 1
k_Rl+R2_1+4_O'2

K(RK+Rm) = RK +vervnmannceancncennn eeee (3

RT - Iref = k-Ea
Fa = 5:RT-Iref ecveccnnsanncnnnnns (4)

For TA7768F application, RK should be firstly fixed considering Motor DC resistance
Rp by using the formula (3).
Then counter-electromotive force Ea at necessary rotation is calcurated by Ea-rotation

characteristics. And RT is finally given throught the formula (4).

—239—



TA7774F/P

STEPPING MOTOR DRIVER IC

!
i

TA7774P/F is 2-phase Bipolar stepping motor driver {
TA7774P

IC designed especially for 3.5 or 5.25 inches FDD
head actuvator drives.

It consists of TTL conmpatible input circuit, dual
bridge driver outputs with flyback diodes, changing
circuit of motor coil drive voltage (Power saving

circuit) and stand-by circuit.

DIP16-P-300A

One Chip 2-Phase Bipolar Stepping Motor Driver.
. Power Saving and Stand-by Operation are available.
I stand-by (I¢c3) =115uA

Build-in Punch Through Current Restriction Circuit

for System Reliability and Noise Suprression.

TTL Compatible Inputs HSOP16-P-300

Surface Mount is available with F Type.

Output Current up to 0.4A (peak)
Weight:

DIP16-P-300A: 1.11g (Typ.)
HSOP16~P-300: 0.50g (Typ.)
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MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Vee 7.0
Supply Voltage Vsl 17.0 v
Vs2 ~Vee
10 peak +400
Output Current 10 seek 1350 mA
1o hold 100
Input Voltage VIN ~Vee v
TA7774P L4
-JPower Dissipation Pp 2.7(Note 1) W
TA7774F 1.4(Note 2)
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

Note 1.

occupied copper area in excess of 60%.

Note 2.

occupied copper area in excess of 50%.

—241—

This value is obtained by 50 x50 x 0.8mm PCB mounting

This value is obtained by 60 X 30 x1.6mm PCB mounting
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TATT74F/P

BLOCK DIAGRAM

.}
i -
|| R
:‘ T DRIVER
2, /l

BRI DGE

DRIVER

Note: Pin 2,7,12,13 of TA7774F are all NC

5

]

7
NA Pg
(Vs2/Vs1)

1

and Heat Fin is connected to GND.

LOGIC
INPUT OUTPUT
PS ™ é 'R STATE
L L L H Enable Vsl
L H H L Enable Vg1
H L L H Enable Vg2
H H H L Enable Vg2
Vg2a Vs2b STATE
L * Power Off (stand-by)
* L Power Off (stand-by)
H H Operation
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ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Ta=25°C, Vgg=5V, Vg1=12V, Vgo=5V)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Iccl PS:H, Vg2:H - 9 14 DA
Supply Current Icc2 1 | PS:L, Vs2:H - 8.5 13
Tces Vs2:1L 70 90 | 115 uA
VIN H 3, 6 PIN 2.0 - vee
VIN L GND - 0.8
T i B —
ot Operating VPS H T§=25°C, Vg2:H | 7 PIN 20 vee v
8 Vps L GND - 0.8
Vvs2 H 8 PIN 2.0 - Vee
Vys2 L GND - 0.4
11N Tj=25°C, Vs2:H | 3 g piny | - | 2.6 | 30
Input Current 1 | VIN/PS:Sink uA
Ips Current 7 PIN - 2.6 30
v I =100mA - 0.9 -
SATIHL | 5 | pg:r, vgo:H ouT
VSAT1H2 IoyT=400mA - 1.2 1.5
Output Saturation VSAT2HL PS:L, Vg2:H Lour=20ma - 1.6 -
Voltage VSAT2H2 3 IoyT=100mA - 1.8 2.1 \Y%
VSATLL TouT=20mA - 0.03 -
VSATL2 2 Vg2:H IoyuT=100mA - 0.15 -
VSATL3 ToyuT=400mA -~ 10.35 ] 0.6
i v - 1.5 -
‘]?ul)de Forward FU 4 Tp=350mA v
oltage VP L, _ 1.0 _
t - 7 -
Delay Time pLH IN-4 us
tpHL - 2 _
Operating Voltage Vee(opr) 4.5 5.0 7.0 v

Recommendable Operating Voltage Vsl (opr.) 12vE10%
Vs2(opr.) OVEl0%

Operating Voltage Restriction Vs1=2Vs2
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TAT774F/P

BASIC APPLICATION CIRCUIT

Voo (VCC and Lower Driving

Voltage for Motor Coil)
Vgop (Stand-by Signal) Note 3

O 5V
PS (Lower (for Power Saving)
and Higher Voltage
selection Slgnal) O 12V

INB

Vs1a/B
IN A + (Higher driving
VoA ' Voltage for
5 G T 5 Motor Coil)
D GG Ca

% TA7774P/F % >
11 =
® %

1 5 12 13
CT) (T; CTDCI/D TA7774P/TATT74F

s

Note 3. Stand-by state is also available by Vgc power off with this application.
TATT774P Pp — Ta TATTT4F Pp — Ta
3 3
4@;' Bin(j-a)=1490C/ W
N
b4

2 N )
g | \ 2
Z X , \ £

&Zdj s N\ W67,

a Sy AN = & 6

1 NG < [ ) No I

\\\ N\ %S],Vﬁ\\
~ \\ I~ Se
~ \\ \‘\:\
X\ 42
0 ™ 0 ~
0 50 100 150 200 0 30 100 150 200
Ta (O Ta  (0)
Note 4. 50 x50 X0.8mm PCB mounting occupied Note 5. 60 x30 X1.6mm PCB mounting

copper area in excess of 60%. occupied copper area in
PP

excess of 50%.
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TAT774F/P

QUTPUT CIRCUIT

Jg/bw AR

4 2
or

INPUT CIRCUIT IN A, IN B

10k

or 4
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TAT774F/P

INPUT CIRCUIT Vg2a or Vs2B

11kQ)

1 .
./i/
TO LOGIC
TO OUTPUT g2 g
CIRCUIT s3 Q
v 8
s2B (54
TO OUTPUT
CIRCUIT

o

MEASURING CIRCUIT 1
Icc1, Icc2, Ice3s IIN As IIN B, IPS

i

—246—

ITEM SW1 SW2 SW3 SW4
Icci b b a
Icc2 b b
5v Iccs b b -
IINA a - - a
LINB - a - a
Ips - - a a
TA7774P/ TATT74F




TAT774F/P

MEASURING CIRCUIT 2
VSAT1H1, VSATI1H2, VSATL2s VSATL3

l 0 Vg=12V
5V
I BiE
SwW1 ’_’l;z‘b\o—
SW4 SW5
a d
sw2 ’_O’b\o— 7 P
RLZ’ 11 It
SW3 a
b
ITEM Sw1 Sw2 SW3 SW4 SW5 11 (mA)
- a
VSAT1HL b - b b a 100
- a d
- C
a - a
VSAT1H2 b - b b a 400
- a d
- C
- b
b - a
VSAT2HL - b 100
- C
- d
- b
VSAT2H2 b ~ b a b 400
bl C
- d
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TAT774F/P

MEASURING CIRCUIT 3

VSAT2H1l, VSAT2H2, VSATL1

lsv
I

a Ry, ¢ 1L
i
SW1 ’—o'\}—
I .
Lo b a
SW4 * SW5
roec >
a d
sw2 _0’;0— G
%‘ "] HIL
sws |4
b
ITEM SwW1 SwW2 SW3 SW4 SW5 11, (mA)
a - a
- b
VSAT2H1 a a 20
- a C
- d
- a
VSAT2H2 b - a b a 100
- o]
- d
a - b
VSATLL b _ a 2 b 20
- C
- d
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TAT774F/P

MEASURING CIRCUIT 4 VFU, VFL

77 77
MEASURING METHOD
ITEM SW1 SW2
a
VFU ___b—__ e
C
d
a
VFL e >
C
d
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TAT774F/P

TIMING CHART

IN A

INB

Ps

Za

Vs1

Vsi
Vsz2

t
N e 2% O

4

tpHL

tpLH

tpLH : 7es (Typ.)
tpHL : 2us {(Typ.)
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TA8102P

POWER DRIVE IN FOR DC PLAYER

TA8102P is a power driver IC designed for controlling
the focus actuator coil of pickup, tracking actuator
coil, disk motor and feed motor in CD player.

This is the most suitable for the power driver of the

general-purpose motor.

Two operation amplifiers with bootstap terminals

are incorporated.

DIP16-P-300A

« BTL Application also available.

(BTL Application is realized with single 5V power .
Weight : 1l.1lg (Typ.)
supply)

High output current : Ip(peak)=lA

. High input impedance is realized by built-in
buffer amplifier.

. Built-in thermal shut down,

MAXIMUM RATINGS (Ta=25°C) PIN CONNECTION (TOPVIEW)
CHARACTERISTIC SYMBOL | RATING | UNIT vee 01 ~ e out;
Power Supply Voltage vee 15 v IN; (2 15 g Vee
Output Current Io(peak) 1 A vger {13 14 ] BS;
Power Dissipation Pp 1.4% W veg (4 13j VEE
Operating Temperature Topr -25~75 °C vee 5 120 Vge
Storage Temperature Tstg -55~150 °C INCq 6 1y Bsy
INp[7 100 Vee
% Derated above Ta=25°C in the proportion of 2mW/°C. vee (8 9 our,

Note. Output protection circuit is not incorporated.

Output~Vcg
Care should be taken not to short between Output-GND
Qutput-Output

—251—



TA8102P

BLOCK DIAGRAM

15kQ
WA~

15k

45k}

g

o1

45k}

15kQ
15k Q

L_l N BUFFER

~A—-MN—]
T 25k0| 25k Q) T
O & & O 6 G 7
VEE Ny VREF VEE VEE INg INg VEE
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TA8102P

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Vge=5V, Vggp=5V, 2ch Amp. operation,
without bootstrap, Ry==, Rg=0Q, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX,| UNIT
CUIT
Operation Power Supply
Voltage Vee-VEE 4.5 12 \
Quiescent Current IceQ IN1=IN2=INc=2.1V 5 11 18 mA
Input Offset Current | 110 [ IN1, IN2 - 100 300 nA
Input Bias Current i1 IN1, IN2 - 500 | 1500 nA
IN1=INp=INg=2,1V
Output Offset Voltage 1 vio | 1 2 ¢ - - 60 | mV
RinC=20k{
Output Voltage Vou DC 350mA Load 2.8 - - v
VoL - - |-3.8
RL=5¢, VIiN=100mV
Gain oy N ] 8.5 ] 9.5 (10,5 | aB
f=1kHz
R1=5Q, VIN=100mVrms
Frequency Band Range fc 50 - - kHz
=-3dB
R1=5Q, f=1kHz
Total Harmonics Distortion THD - =50 - dB
Vout=5Vp-p
Slew Rate SR RL=59, Voyur=2Vp-p - 0.5 - 1vV/us
Output Noise Voltage VNO Rg=10k® - 0.1 - mVrms
R1=5Q, Rg=10kQ
Cross Talk C.T f=1kHz, Vp=0dBm - 60 - dB
CH1 =~ CH2
Ripple Rejection Vee Side RR¢ RL=5Q, Rg=10kQ - 65 - 4B
Ratio Vg Side| RRE fR=100Hz, -20dBm - 65 | -
Thermal Shut Down ON o - 140 - °c
Operating Temperature OFF J _ 130 _
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TA8102P

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

Vce=5V, BTL operation, With bootstrap, Rp=<«,

Rg=0Q, RINC=09, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR~ TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Operation Power Supply _
Voltage vee 4.5 12 v
Quiescent Current Iceq IN1=IN2=IN¢=2.1V 5 11 18 mA
Input Offset Current | 110 | N7, IN?2 - 100 | 300 | na
Input Bias Current I IN7, IN2 - 500 1500 nA
IN1=IN2=INC=2.1V
Output Offset Voltage |V10 I - - 60 | mV
Rg=10kQ, RINC=20kQ
Vou 4,0 - -
o DC 350mA Load v
Output Voltage VoL - - 1.2
Vo RL=8Q, f=1kHz - 8.5 - | Vp-p
RL=5Q, VIN=100mV
Gain Gy > VIN ™S 14,5 |15.5 [16.5 | dB
f=1kHz
R1=5Q, VIN=100mVrms
Frequency Range fc L > 50 - - kHz
=-3dB
RL=5Q, f=1kHz
Total Harmonic Distortion THD - -50 - dB
VouT=5Vp-p
Slew Rate SR RL=5%, VouT=2Vp~p - - | V/us
Output Noise Voltage VNO Rg=10kQ - . - | mVrms|
i R1,=59, Rg=100k
Ripple Rejection Ratio RR - 60 - dB

fR=100hZ, -20dBm
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FUNCTION DESCRIPTION OF EACH TERMINAL

TA8102P

PIN No.| SYMBOL 1/0 FUNCTION REMARKS
1 \ - Negative power supply terminal Connect to pins
EE g pow pply . 4,5,8,12 and 13
Power amp.-1
2 IN1 I .
Control signal input terminal.
Buffer amp.
3 VREF - Reference voltage source terminal.
) v - Negative power suppl oltage terminal Connect to pins
5 EE g pow! pply v g . 1 and 8.
Power amp.-1 and 2 common control signal
6 INC 1
input terminal.
Power amp.-2 control signal input
7 IN2 I
terminal.
Buffer amp.
8 v - Negative po 1 lta terminal Connect to pins
EE g ve power supply vo ge . 1, 4 and 5.
Power amp.—2 output terminal,
9 ouT2 0
Error signal amp. output of IN2 and INgC.
10 Vee - Positive power supply voltage terminal. Connect to 15 pin
11 BS2 - Bootstrap terminal -2,
12 .
VEE - Negative power supply voltage terminal.
13
14 BS1 - Bootstrap terminal -1.
15 vee - Positive power supply voltage terminal, Connect to 10 pin
Power amp.-1 output terminal,
16 OUT] 0

Error signal amp. output of IN2 aad INg.

Note: Outside IC, connect to {

Vee terminal (10,15 pins)
VEE terminal (1,4,5,8,12,13 pins)



TA8102P

APPLICATION CIRCUIT EXAMPLE-1
(SINGLE PCWER SUPPLY BTL AMP.)

VREF

%——O

INp

200 #F
THo
O Vgg(GND) Vee(sv)
VREF AMP
POWER AMP-1

20k

A

INp

5

|

BSi

oUT;

Ny
1004F

BUFFER AMP

OUT 2

+

1004F s}

POWER AMP-2

i

. Therough connecting resistance to VRgfr terminal, reference electric potential can

be freely set.

. Gain is Gy=15.5dB fixed.

APPLICATION CIRCUIT EXAMPLE-2
(DOUBLE 2-CHANNEL AMP.)

2004F

200 uF

VIN 1

10k

—NT
VEe(-5V)
L

VREF AMP

. gy
Vee(sv)
!

POWER AMP-1

g

ViN 2

10kQ

:

Ny
100 uF

BS;

OUT g

. Take
as a
. Gain

T 21V

ouT,

L

1004F 3w

LOAD

Raml

gy

BUFFER AMP

POWER AMP-2
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precautions for the polarity of the operating load of the power—amp.-1
non-inverting amplifier and of the power-—amp.-2 as a inverting amplifier.
is fixed at Gy=9.5dB.
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o QUAD POWER OPERATIONAL AMPLIFIER

TA8212F

TA8212F is Quad Power Operational Amplifier
designed especially for Tracking and Focus
Actuator drives and Spindle and Carriage
Motor controls for CD Players and also ap-
plicable to any other Motor Drive and Power

Drive Applications.

o Features

* Thermal Shut Down Circuit insided.

HSOP20-P-450

» Buffer Amplifiers for High Input Weight:
Impedance Feature.

» PFP20 Surface Mountable Power Package
Sealded.

MAXIMUM RATINGS (Ta=25°C)

0.79g (Typ.)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee-VER 14.5 v
Output Current 1o (PEAK) 700 mA

1.0
Power Dissipation Pp 2.0 (Note) W
Operating Temperature Topr -25~75 °C
Storage Temperature Tstg ~55~150 °C

Note: PCB (50x 50x 1.6mm, occupied copper area in excess of 60%)

Mounting Condition.

—257—



TA8212F

BLOCK DIAGRAM

INc1_@_{>___ 5 GND1
veer —(— 1

18 VEE2

Veez

Ak

oUT1 5 _t ouT2
PAl PA2
FIN == P, - Vgp Py Vgg =] FIN
PA3 PA4

/ A'A'A'
0UT3 6 OUT 4
A AN
Vees ‘_“*<:}—“’ ) ——
VEES3 ———%ED——— —
GND2 {@ ____4<}__12 INC2
IN3 —-@——-D—- »_—Q_

! Vees

W
AL
-

A
Wy

13 VEE4

11 IN4

TTTTY
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TAB212F

ELECTRICAL CHARACTERISTICS (Unless otherwise noted, Vge=5V, Vpgp=-5V, R;=5Q, Ta=25°C)

CHARACTERISTIC SYMBOL Mg?gg%igc MEASURING CONDITION| MIN. | TYP. [MAX. |UNIT
Operating Supply
Vee~V -

Voltage cc-VEE 8 10 12 v
Quiescent Current ICCQ - IN=INC=2V, Ry=w 5 17 29 mA
Input Offset Current |110| - - 100 | 300 nA
Input Bias Current IT - - 0.5 - HA
Output Offset Voltage viof - Rg=10kQ, Rrnc=10ka | - - |60 | mv

Von 2.7 | 3.3 ~
Output Current -
Vo, - -3.3|-2.8
. _ Vin=100mVypn s,
Closed Loop Gain Gy £=TKHz 8.5 9.5 | 10.5} dB
Frequency Range fc - Viggigomvrms’ 50 - - kHz
Total Harmonics _ _ _ _

Distortion THD - f=1kHz, Voyr=5Vp-p 50 dB
Slew Rate SR - Vour=2Vp-p - 0.5 - | V/us
Output Noise Voltage VNO - Rg=10k Q - 0.1 - |mVrms

Rg=10kQ, f=1kHz
Cross Talk C.T - Vo=0dBm, between - -60 - dB
each channel

. . , . Rg=10kQ
Ripple Rejection Ratio RR fR=100Hz, —20dBm 65 dB

Thermal Shutdown Circuit

Operating Temperature T3 (oM - 150 - - ¢
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TA8212F

MEASURING CIRCUIT

-

N1

0

—
2
(o]
—_

AANA
VWA~

Rinc

©)

OF

Y
Z
w

AAA
\AAs

©)

(=)

4
—) Q
N/ N

Rinc

G

—
2
-

=)

1

ouT 3 ;;

OUT 4 \;

15
N>/ _L

9,
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TERMINAL DESCRIPTIONS

TA8212F

PIN NO. | SYMBOL I/0 FEATURES NOTE
1 IN 1 I Power Amp 1 Input Terminal
2 INC 1 I Power Amp 1 and 2 Common Input
3 VEEL - | Negative Supply Voltage Note 1
4 Veel - Positive Supply Voltage Note 2
5 ouT 1 0 Power Amp 1 Output
6 OouUT 3 6] Power Amp 3 Output
7 Vees - | Positive Supply Voltage Note 2
8 VEE3 - | Negative Supply Voltage Note 1
9 GND 2 - GND Note 3
10 IN 3 I Power Amp 3 Input
11 N 4 T | Power Amp 4 Tnput J
12 INC 2 T Power Amp 3 and 4 Common Input
13 VEE4 - Negative Supply Voltage Note 1
14 Vees - Positive Supply Voltag Note 2
1
15 OuT 4 0 Powet Amp 4 Output
16 ouT 2 0 Power Amp 2 Output
17 Vee? - Positive Power Supply Note 2
18 VEE?2 - | Negative Power Supply Note 1
19 GND 1 - GND Note 3
20 IN 2 I Power Amp 2 Input
FIN Po.Vgg | - | Heat FIN and connect to all Vgg terminals with low Note 1
impedance
Note 1: FIN, 3, 8, 13, 18 PINs are required to connect each other.
Note 2: 4, 7, 14, 17 PINs are required to connect each other.
Note 3: 9 and 19 PINs are required to connect.
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TA8212F

ALLOWABLE POWER DISSIPATION

POWER DISSIPATION Pp (W)

PD - Ta
25
@ NO HEAT FIN
(@ MOUNTING CONDITION 1
( 30x30x1.6mm
2.0 60% COPPER AREA )
® MOUNTING CONDITION 2
™, ( 50X50x1.6mm
AN 60% COPPER AREA )
1.5 < \\
\\
1.0 \\
\\ \\\\\
0.5 NN
\\
\\ k
\\\\
0
0 25 50 75 100 125

AMBIENT TEMPERATURE Ta (C)
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TA8212F

APPLICATION CIRCUIT

SERVO PROCESSOR
RWM OUTPUTS

45k

DMOA QL—JW—I—< -
15kQ C

—

M
15kQ 45k

VR O—————

%_J SPINDLE MOTOR
15kQ 45k0

\
i
15k |
FDOA )———AM,—I——/ + ( l
CARRIAGE MOTOR

TC9220F J’;

FOOA

FOCUS ACTUATOR

|
|
|
|
TRACKING ACTUATOR :

WA
J 15k 45kQ

15k 45k
A

AA —AAA

TROA

11 ;
I

-5V 5V

Closed Loop Gain of Gy is fixed approximating 9.5dB by internal
circuit.
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TA8400P

DUAL BRIDGE DRIVER

TA8400P is Dual Bridge Driver designed especially

for VCR cassette and tape loading motor drives.

+ 4 Modes Available (CW/CCW/STOP/BRAKE)
= Output Current Up to 0.4A (AVE) and 1.0A
(PEAK)
* Wide Range of Operating Voltage
Vgoe opr=4.5~18V
Vg opr=0~22V
Vyeef opr=0~22V
* Built-in Thermal Shutdown, Over Current
Protector and Punch-Through Current

Restriction Circuit.

Hysteresis for All Inputs.

MAXIMUM RATINGS (Ta=25°C)

DIP16-P~300A

Weight:

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 25 \
Motor Drive Voltage Vs 25 v
Reference Voltage Vref 25 \

I0(PEAK) | Note 1.0 A
Output Current

Io(avE) 0.4 A
Power Dissipation Pp 1.4 W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg —55~150 °C
Note: Duty 1/10, 100 msec
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TA8400P

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, V¢g=12V, Vg=12V)

TEST
CHARACTERISTIC SYMBOL |CIR~- TEST CONDITION MIN.] TYP. | MAX, | UNIT
CUIT
Tect - |Output off, CW/CCW Mode | - 25 38
Supply Current Teeo ~  |Output off, Brake Mode - 25 38 | mA
Ices - loutput off, Stop Mode - 10 20
Input Operating " VIN-m - |Tj=25°C, 2, 3, 6 pin 3.5 - |5.5
v
Voltage L] Vin-r | - [Ti=25°c, 2, 3, 6 pin o| - J1.2
Input Current Iy - ViN=GND, Source Mode 6 12 60 HA
Input Hysteresis Voltage | Vgys - - 0.7 | - v
Upper VSAT—lU - Vref=VS, IO=O.4A - 1.011.5
Saturation Lower | VSAT-1L | - |Vyep=Vg, 1p=0.4A - 0.3 -
W =V In=1.0A v
ref™Vs» -0 ’ _
Voltage Upper | Vgar-92y - ON LOAD: 20 msec 2.012.5
v =V In=1.0A
Lower | VGAT- - ref”vss ~075 Y5 - 811,
SAT-2L NO LOAD: 20 msec 0.8 3
v =8V, Ip=0.4A
v — ref > +0
0-1 Qutput Measure 8.2 | 8.819.3
Output Voltage \
v =8V, In=lA
v - ref™®%> -0 .1 .6 9.2
0-2 Output Measure 8 8.6
Upper | Ip-u - |Vg=25V - - | 200
k.
Leakage Current Lower iy - V=25V _ = 200 HA
Diode Forward Upper | Vp-u - Ip=1.0A - 3.6 -
\Y
Voltage Lower | Vg_g, - {Ir=1l.0A - 0.9 -
Reference Current It - |Vref=8V, Source Mode - 10.45 | 0.7 | mA
Thermal Shut Down ] .
Operating Temperature Tsp - T3 110 130 1 150 ¢
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TA8400P

BLOCK DIAGRAM

—

Vief A
Vee Vief B
1 8/ 1
‘Hg/
IREGA 2
o - ;
— 1 :j l I: rcs oUT A

CONTROL CIRCUIT

THERMAL J
SHUT DOWN ——{ 4‘——K
CIRCUIT

1

fu\ oUT )

g
()

10 QUT B
2 3 ) AD
I GND 5, 12, 13
IN1
IN 2 14 PIN ! NC
IN3
INPUT Note OUTPUT MODE
IN1 | IN 2 IN 3 | OUT(C)| OUT A{ OUT B MA MB
0 0 1/0 © © o STOP STOP
1 0 0 H L ® CW/CCW STOP
1 0 1 L H @ CCW/CH STOP
0 1 0 H ® L STOP cW/CccW
0 1 1 L ® H STOP CCW/CW i
1 1 1/0 L L L BRAKE BRAKE

o : HIGH IMPEDANCE
Note: Inputs are all low active type.
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TA8400P

Pp — Ta
@ 50x50x0.8 mm
3 PCB MOUNTING OCCUPIED
2.7 @ COPPER AREA IN EXCESS
OF 60%
. @ NO HEAT SINK
E - N
2 ® .
\\
1 \\ \\
N AN
<
\\}\
0 N
0 50 100 150 200
Ta (C)
APPLICATION CIRCUIT
OVS
<7}
+| =
<
T =
O Vee
2 s
<% Trer T )
Q|+
— T Trer
L

Vs
Vee (16)(9)(8) (1) Vret :
cc re i i

/IS\OUT A
N/

.*__@ .
INg————@ TA8400P 1) Wk l @
—@ o 1© |

N"ouT )

4)(5 )12 )13

16 pin is required to connect to 9 pin.
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TA8401F

FUNCTIONAL BRIDGE DRIVER

. Wide operating Supply Voltage Range : V¢(C(opr)=3~15V

Capsuled 1in Flat Package 16 pin.

Forward and Reverse Rotation,
are available by means of Rotation Control Signals.

. High Efficiency is obtained.
Can be used as Interface Driver.

MAXIMUM RATINGS (Ta=25°C)

Short Breke Modes

Note: This rating is obtained by mounting on
20 X 20 x0.8mm PCB that occupied above 607 of

copper area.

CHARACTERISTIC SYMBOL RATING UNIT
Peak Supply Voltage Vee 18 v SSOP16-P-225A
OQutput Current I0(AVE) 0.5 A
Power Dissipation - Pp 350 W Weight: 0.2g (Typ.)
(Note) 550
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25%1.5°C, V¢c=5V)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.; TYP.| MAX.| UNIT
CUIT

Iccl Output OFF CW/CCW MODE - 13 20

Icc2 Output OFF STOP MODE - 11 15
Supply Current mA

Iccs Output OFF BRAKE MODE - 17 26

Output OFF INHIBIT
- 2.

Icch (INPUT 4="L") 4 7

v Ip1=500mA, Lower Side ~ 0.3 0.5
Saturation Voltage sat 1 o1 2 v

Vsat 2 I102=25mA, Upper Side - 0.3 [0.55
Qutput TR Leakage Current Iy, V=15V - - 50 HA
Input Voltage "H" Level |VIN3,4"H" 2.0 - vee v

"L" Level |VIN3,4"L" - - 0.8

Input "L", ViN=GND

Input Current 13,4 (Source Current) - 20 uA
Input Voltage |——LeVelIVINS, 6"y" .01 - P Ve

YILIY Level VIN5’6I|L|| - - 0.3

. Input "H"

Input Current 15,6 (Sink Current) VIN=1V - 30 HA
Diode Forward Voltage VF IF=500mA - 1.3 - v
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TA8401F

BLOCK DIAGRAM

J\/v\v O Ve
OUTa;l\
5)
T
OUTb 16 28A1203 or EQIV E:*‘“"‘
OUT B 10, 11 X 2

OUTA ; <14, 15

()
* GND1] 12,13 -_—
M
FUNCTION
(1) BRIDGE DRIVER
INPUT MODE QUTPUT OPERATING
CONTROL NOTE
IN1 | IN2 | IN3 | IN4 | OUT &) ouT ® | OUT @ | OUT (&) MODE
ON ON Forward
H L H H — —
(-500mA) (-25mA) Rotation
0 R
L H H 0 _ N B ON everse
2 INPUT (~500mA) (-25mA) | Rotation
CONTROL
ON ON
H H H H — — Brake
(-500mA) | (-500mA)
L | L |u |H — — — — Stop
ON ON Forward
H L L H | — —
(-500mA) (-25mA) Rotation
l ON ON Reverse
| 1 INPUT 1 L L u i .
, CONTROL (~500mA) (-25mA) | Rotation
| ON ON H/L:
H/L | H L H — — Brake Don't
(-500mA) | (-500mA) care
H/L:
INHIBIT H/L |H/L |H/L | 1, — — — — Stop Don't
care
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TA8401F

(2) INTERFACE DRIVER APPLICATION

If IN3 and IN4 connect to "HIGH" Out () and Out B)can be used as a interface

driver output for each inputs.

(Connect Out (@) and Out () to GND)

Q Vee

Pp — Ta
0.8
20X 20X 0.2mm PCB MOUNTING
(above 60% of copper area
ocupied)
0.6
\l\
— ~
B \
N\ —
0.4
i ™
]
0.2 B—
0
0 20 40 60 80 100
Ta (°C)
APPLICATION CIRCUIT
S4 v
=
- Vee
1
) \T/
IN1 (3 PNP
g
=
=)
&
1k
IN2 (4 PNP
[}
=
<
Q
[}
—
1kQ o
3(5 ©
IN g NPN e
<
Q
1kQ
IN4 (6 NPN
G
=
=)
X
GND2

—270—




TA8402F

3 PHASE HALL MOTOR DRIVER.

TA8402F is output current detect voltage drive type
3 phase unipolar hall motor driver.
Bipolar drive also available with additional

transistors.

. 3 Phase Unipolar Hall Motor Driver and Also

Available Bipolar Drivers with Additional

HSOP20-P-450

Transistors.

. Built-in Control Amplifier.

. Built-in Regulator for Hall Sensors. Weight: 0.8g (Typ.)
. Output Current Up to 1.0A Max.(AVE).
. Wide Range of Operating Voltage

: Voo opr=4.0~15V, VS opr=0~15V

. Built-=in Thermal Shut Down Circuit.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage (Control) Vee 18 v
Supply Voltage (Motor) Vs 18 v
La, Lb, Lc Io 1.0 A
Output La, b, Lc 1g 30 mA
Current
Regulator
(for Hall Sensor) Ty 15 mA
1.0
Power Dissipation Pp W
Note 1
3.2
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °c

Note 1. This rating is obtained by 50x 50 x lmm Fe board mounting.
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TA8402F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vgc=5V)

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Stop Mode, Output
Tecl Open, No Hall Bias L 3 mA
Supply Current FWD/REV Mode
I¢cc2 Output Open, - 12.5 20 mA
Hall Bias 1.5V
VsaTl I1p=0.1A - 0.1 0.2
Output Saturation Voltage VSAT2 Ip=1.0A - 0.8 1.4 v
VSAT3 Ip=0.5A - 0.4 -
Saturation Voltage _
Differencial 4VSAT Ip=0.1A - 10 50 mV
Output Voltage Vou Ix=3mA 2.90 |3.05 |3.20 v
Regulator
& Load Regulation [Reg(Voy) Iy=3~15mA - 2 10 |mV/mA
( PIN) Temperature T Ta=0~75°C _ 6 _ v/°C
Coefficient CVH a=v~ m
Position | Hysteresis VHYS - 2 - mvV
Sensing Offset VH(OFF) -5 0 5 oV
Input Operating
Voltage Range CMR (VH) 0.2 - 3 v
Operating -
Voltage VEWD 3.9 Vee v
Rotation FWD Input
Control Current IFWD Vrwp=5V, Sink Mode - 1.5 2.0 mA
Input o o .
perating
( @ PIN) STOP Voltage VTP 2.1 2.5 2.8 v
Operating
VREV 0 - 0.9 v
REV ¥oltige
npu = -
Current Irgv VREy=0, Source Mode 0.4 0.6 mA
ET Amp Operating CMR (ET) 1.5 | 2.5 | 3.5 v
® Voltage Range
( ® PIN)
Gain GET D®PIN ) PIN, - ol - dB
é{=l.5v, Vg=2,5V
PIN —§) PIN
Gain G . 30 33 36 dB
CS Tnput cs Vg=0~15mV
( (3 PIN) Limitting Voltage|Vcg(1im) 0.40 {0.55 [0.70 v
Limitting Voltage
Temperature Tc(v1im) - 0.6 - |mvV/°C
Coefficient
Diode Forward Drop Vg Ip=0.7A - 1.3 - v
Thermal Shut Down Operating °
150 160 - C
Temperature TTsp 5
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TAB402F

TRUTH TABLE

FWD/REV POSITION SENSING INPUT OUTPUT
INPUT Ha Hb He La Lb Lc La b Le
(17 PIN) (4 PIN) | (3 PIN) | (1 PIN)| (20 PIN)| (19 PIN)| (18 PIN
H L H OFF ON OFF OFF OFF ON
REV H L L OFF ON OFF ON OFF OFF
V1720 H H L OFF OFF ON ON OFF OFF
L H L OFF OFF ON OFF ON OFF
L H H ON OFF OFF OFF ON OFF
(Note 2) L L H ON OFF OFF OFF OFF ON
H L H OFF OFF ON OFF ON OFF
FWD H L L ON OFF OFF OFF ON OFF
V1725V H H L ON OFF OFF OFF OFF ON
L H L OFF ON OFF OFF OFF ON
L H H OFF ON OFF ON OFF OFF
(Note 3) L L H OFF OFF ON ON OFF OFF
H L H
STOP H L L
V17=2.5V i H L OFF
L H L
L H H
(Note 4) L L H

Note 2. This condition is obtained with 17 PIN grounded.
Note 3. This condition is obtained with 17 PIN open.
Note 4. This condition is obtained with 17 PIN ground through 16kQ resistor.

Ppnp - Ta
6
D THERMAL RESISTANCE
—~ \ .
B N Ry (j-c) =13C/W
o \ Rep( j-¢) =130C /W
4 N (D INFINITE HEAT SINK
z ® \ ® 50X50X1mm Fo
£ \ PLATE MOUNTING
g N \ .
at o \ \ @ NO HEAT SINKING
3 D h
— ~
a @ N \\
< S
E r\\ --i ~ N
e o - ‘LZ
0 50 100 150

AMBIENT TEMPERATURE Ta (C)
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BLOCK DIAGRAM AND BASIC APPLICATION CIRCUIT

V -PWM

o——— % A

START,/STOP

CONVERSION
;
|
Tgfl\\Tf @)
"

28A1203(Y)
OR EQIVXJZ

OUTPUT CONT

181588X% 3
2004H Q 504H
- o
2 ] Z
g . 54 + 6~15V
X >~ A
— < |
S

10k()

| |

e
Lp
. 3
- A i e
— — fry
2 b + |+
> 7 f

10

PWM

1¢0¥8YL
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MEASURING CIRCUIT

M

VFRS

SWs 1kOX3

8Wy
1
FRS - —
—O —0 o
Ho NBUTRAL
H
CB( B))@) [0 ] @WEEE S
$ LS E _ St et et
]
>
o]
G
(o]
=1
SF 85 g
OEEE 3
© o) (o
Ves
777 Jf
Voo T 5V

420¥8YL



TA8402F

MEASURING METHOD

CHARAC- SWITCH

MEASURING METHOD METER
TERISTIC 1 2 3 4 5 6

Iccl b b b b OFF | b | VFRS=2.5V Icc

All position sensing inputs are all

I
cc2 & a a b shorted and VFRS=5V Tee
VSAT1 c . Ip calibration is required with Measure
VM. each output
to ground L
Refer to . Measure each output to GND voltage. q
VSAT?2 truth table a voltage |

. 4VgaT is the maximum differential
voltage between the highest VGAT

AVSAT c value and lowest one.

Vou b b b a b TH=3mA

R Reg is load regulation of Vpg under VH
& the condition of IH=3~15mA

VFWD,VSTP,VREV are threshold

VEWD b ON ¢ voltages when output change own VFRS
VSTP states. 1
Refer to
VREV truth table
IFrWD IrwD, IREV are operating input {
current, IFRS
IREV

GET is a gain of ET Amp. measure
GET b b b b OFF b Vg differential under the condition Vg
of VET=2.2~2.3V.

Ggs is a gain of CS Amp. Measure
Ges Vg differential under the condition Vs
of Veg=0~15mV.

. Diode Forward Drop

Measure voltage drops between GND and each output under specified condition (Ip=0.7A).
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(ma )

Too

(V)

Vg

Veo (V)

Ice — Voo
20 I
16
12 F/8 Voo A
— aNDp ]
p= OPEN
" ]
/ STOP
D l
0 2 4 6 8 10
Vee (V)
Vg — Ves
2.0
16
12
N %
N\
0.8\ \\ 3'0\0
N \ &
_%
0 d b—d BN
o l l | T I
o 10 20 30 40 50 60 %0
Veg (mV)
Vuo - THo
4.0
3.6
Vog =10V
32 :
N
+—
v ——
28 s
4
24
20
0 6 12 18 24 30
Igo (ma)
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(V)

Vg

(v)

VHO

Vog (mV)

TA8402F

Vg —~ Ves
2.0
BT =BTR = —= Vgg (257)
16
12
&
e
¥ \0\\
04
0
0 10 20 30 40 50 60 70
Vog (mV)
Vgo — Ta
5
4
3 L AT
_—-—'—"_——
2
1
0 l HERE
-20 0 20 40 60 80 100
Ta (C)
Vog — Ta
1.0
0.8
06 4ET =10V (ETR=R5V, ET=35V) | |
e T
0.4
0z 4ET =100mV (ETR =25V, ET=26V )
0
20 0 20 40 60 80 100
Ta (C)




TA8402F

Vgs — 4VETR Vg — 4VgT :
i
10 7.0 T 1
1
—t Ver = 5~ Voo 2
0.8 - 5.6 N !
Voo =7V ] & '
ce ~ e\ 2
~ 06 T > 4R < -,
- ‘x\ T ~ & \“(S"\\
~ [%
o4 \ N & 28 AN \\ \\ “
a h \ s \Go
(2]
R / AARAN
7 14
A AN i
0 L 0 l\
o 02 [o¥1 0.6 a8 10 -80 -40 o) 40 80
Avgrr (V) Ngr (mV)
|
Vgat — lout
i
10 {
as ;
Ly (®PIN) £
- ;
// H
~ 06 e :
> :
0.4
g QLC (@®PIN)
L.
> L PIN)
02 é p (@
. :
0 0z 0.4 a6 os 10

Iout (8)
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TA8405S

DUAL BRIDGE DRIVER

TA8405S is Dual Bridge Driver designed especial-
ly for VCR cassette and tape loading motor

drives.

+ 4 Modes Available (CW/CCW/STOP/BRAKE)
¢ Qutput Current Up to 0.4A (AVE) and 1.0A
(PEAK)

Wide Range of Operating Voltage
VCC opr =4.,5~22V

Vs opr = 022V

Built-in Thermal Shutdown, Over Current Weight: 0.92g (Typ.)

Protector and Punch-Through Current Restric-

tion Circuit.

Hysteresis for All Inputs.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 25 v
Motor Drive Voltage Vs 25 \
Output Current 'O (PEAK) 1-0 Notel A

Locave) 0.4 A
Power Dissipation Fp 0.75 W
Operating Temperature Topr ~30~75 oc
Storage Temperature Tstg -55~150 °C

Note 1: Duty 1/10, 100 msec.
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vgg=12V, Vg=12V)
TEST
CHRACTERISTIC SYMBOL | CIR- TEST CONDITION MIN.| TYP. | MAX. |UNIT
CUIT
Output off,
Icar 1 - 7 15
CW/CCW Mode
S ly C t mA
uppLy Lurten Icen 1 Output off, Brake Mode - 15 38
Tces 1 Output off, Stop Mode - 7 15
Input Operating "H" VIN-H 2 3.5 | - 5.5 v
Voltage [ORE VIN-T. 2 _ 1.2
Input Current I1n 2 VIN=GND, Source Mode - 4 60 HA
Input Hysteresis Voltage Vays 2 - 1.5 - v
Upper |VsaT-10 | 3 I5=0.4A - 1.0 | 1.4
L VgAT- I6=0.4A - 0.3 | 1.2
Saturation Voltage ower SAT-1L 3 0 v
Upper |Vgar—2y | 3 |Ip=1.0A,0N LOAD: 20msec| - [1.3 | 2.3
Lower |Vgap_oy, | 3 |Ip=1.0A,0ON LOAD: 20msec| - |1.0 | 1.5
Upper | Ti-u 5 |vs=25V - -
Leakage Current PP S 20 A
Lower | IL-L 5 |Vg=25V - - 50
Diode Forward Upper Ve.y 4 Ip=1.0A - 2.1 -
Voltage Lower | Vr_L 4 |1p=1.04 16 | - v
Thermal Shut Down T _ T 130 o
Operating Temperature sD J - - ¢
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BLOCK DIAGRAM

- _—_____—;1\
9

CONTROL CIRCUIT

TA8405S

PROTECTOR
CIRCUIT
(TsSD)

I

1 2 3
IN1
IN2
IN3

Vg

INPUT * OUTPUT MODE
IN1| IN2| IN3|oUT 1 |OUT 2 [OUT 3 M1 M2
0 0 1/0 00 ok o0 o STOP STOP
1 0 0 H L w cw/ceu stop |
1 0 1 L H o CCW/CW STOP
0 1 0 H o STOP CW/CcCcwW
0 1 1 L oo STOP CCW/CW
1 1 1/0 L L BRAKE BRAKE

*: Inputs are all low active type.
*%: o: High impedance
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TA8403S

Ryp (C/W)

TRANSIENT THERMAL RESISTANCE

TRANSIENT THERMAL RESISTANCE

500 T TTIT
300 RATINGS T[]
1 I .
L1
o T
50 REAL VALUE j
i A I (REFERENCE
30 7 DATA)
] ! Pl
Lot V"’q
10 =l
5=
) = ]
1
0.01 0.1 1 10 100 1000

PULSE WIDTH t

VeE(SAT) UPPER SIDE

3.2

NG
&

Veg(sat) (V)

(s)

VCE( SAT) LOWER SIDE
3.2

24

Veg(sat) (V)

/1/
L1 |
0.8 Lt 0.8 —
0 0
0 0.4 0.8 1.2 1.6 2.0 0 0.4 0.8 1.2 16
OUTPUT CURRENT Igyr (&) OUTPUT CURRENT Igpp (A)
APPLICATION CIRCUIT
Vee
+
|
IN1 Cr—————————<:)
iz o——2) TAS4058S

IN 3

3

(32 GND
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(1) INPUT CIRCUIT

3V

10k 10kQ

(2) OUTPUT CIRCUIT

S
o
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TA8405S

TEST CIRCUIT 1

Icecl, 2,3
i
oR=
o/
8
IN1
DS
IN2 TAB4055
J =+ vg
o
Voot o IN3 (:) F 12v
12v
_4_VIN 5
lsv
7 T berd

TEST CIRCUIT 2

ViNi, 25 lins 4Vr

ot
—
Z
—_

IN
9
e A e ) OUT A
N ° G O °©
=)
— OUT C
N TA84058 @—m—o
A
— 11 OUT B
:6> — 0SCI LLOSCOPE

Jyxs
2

N

Y
00,
w

[¢]

LYVs _LVee iNm VIN(L)

’];mv ll 2v l&sv J;LZV

Lo~
i

o
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TA8405S

TEST CIRCUIT 3

VSAT uU-1,L-1,0-2, L-2

VSATH
o IRE
&) Rpa
1 /7\ OUT A
—0 N
—° OUT ¢ Br,c
=0 TA8405S O;
© C 5).0UT B BB
b1

+'s LVec -LVIN
12v 12V "st VSATL
o 77
TEST CIRCUIT 4
Vr U, L
AIA Ipy
2/
- +
o]
R !
o —
TA84058 (1)
L~
o) ouT B
® :
& )
= Vs -+ Ve +®— <
T 12v 12v N~
()
L a1
lza ™ 7
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TA8405S

TEST CIRCUIT 5

I v, 1

O) 8) Vs

.
—-®

25v

@ ouT ¢ o—
TA8405S () ——o—0
o —
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TA8406F/P

DUAL POWER OPERATIONAL AMPLIFIER

TA8406P/F are dual power operational amplifier.

TA8406P
It is intended for use especially DC MOTOR

positioning system applications such as Arm Driver

(for Audiodisk Players), head or voice coil motor

drivers (for Floppy and Winchester Disk Drivers)

and any other power driver applications.

FEATURES

. Built-in Over Current Protector
f . Few External Parts are Required.
. Output Current Up to 0.5A(AVE) and 1.0A(PEAK)

Excellent Crosstalk Characteristics

HSOP16-P-300

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Ve, VEE +18 v Weight:
Output Current I0(AVE) 0.5 A DIP16-P-300A: 1.11g (Typ.)
HSOP16-P-300: 0.50g (Typ.)
TA8406P L-4
Power Dissipation Pp 2.7 Notel W
TA8406F 1.4 Note2
Operating Temperature Topr -30~75 °c
Storage Temperature Tstg -55~150| °cC

Note 1. This value is obtained by 50 X 50x0.8mm PCB
mounting occupied in excess of 607 of copper
area.

Note 2. This value is obtained by 60 x30 x1.6mm PCB
mounting occupied in excess of 50% of copper
area.
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TA8406F/P

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

Vee=15V, VEg=-15V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Quiescent Current Icc - 10 20 mA
Input Off Set Current I1o - 10| 200 DA
Input Bias Current 1T - 100| 700 nA
Input Off Set Voltage Vio - 2 6 mV
Output Voltage Swing Upper Vor - | Rp=330 12.0113.0) - A
Lower VoL -12.0(-13.0| -
Open Loop Gain Byo ~ 100 - dB
Input Common Mode Voltage CMR +12 +14 _
Range
Com?on Mode Rejection CMRR 70 90 _ 4B
Ratio
Sup?ly Voltage Rejection SVRR _ 50| 150 |wv/v
Ratio
- _ R=10q v/

Slew Rate SL Gv=0,R1=330, o0 1uF - 0.15| - lsec
Short Circuit Current Isc Rsc=2.20 - 0.35| - A
Cross Talk CT Ry =330, Vout=1Vp-p - 60 - dB

BLOCK DIAGRAM

VSENSEZ
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TA8406F/P

TA8406P Pp — Ta 1 A8406TF Pp - Ta
3 3
| Rih(j-a)=140C/W
K
o}@
~ 2 & R
E Yo ® \ E
I - %T s \\ a
~ L N & ¥o oz,
1 i Hy \sz
~ \\ ‘a7 St
\\ N V\K ~d
\\“\\ \\\\\\
0 > 0 SR
0 50 100 150 200 0 50 100 150 200
Ta (C) Ta (C)
Note 3. 50 x50 x0.8mm PCB mounting Note 4. 60 »x30x1.6mm PCB mounting
occupied copper area in excess occupied copper area in excess
of 607%. of 50%.
APPLICATION CIRCUIT 1
—o Vge

—O QUTPUT 1

10Q)

0.1 xF

O OUTPUT R

C1luF

100)
F—W—1 M

+ -0 Vg
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APPLICATION CIRCUIT 2 (Compact Disk Player Motor System)

d/490t8Y1

180k}
A,
Y
s FOCUS COTL
471Q) LENS
FOOUS INPUT O pp <>
I
o Q.047 uF
X G
3 ————
) A
TRACKING
270k() COIL LENS

AAA

{' @
100pF ] Lo
Ny ™
22%() & <
‘ TRACKING INPUT 3
= MULTI LENS
< I
| g [/
ps HALF
- PRISM \&
150k}
AN—
100kQ2
It AMA
LL] YYvy
100pF —}
SPINDLE MOTOR 68k 100pF 10x()
ROTATION SPEED (O WA 230
CONTROL SIGNAL M SPINDLE J AB406P
MOTOR 220} x &
2
¢ p o
p X
CARRIAGE e
MOTOR




TA8407F/P

DUAL POWER OPERATIONAL AMPLIFIER

TA8407P/F are dual power operational amplifier.
It is intended for use especially DC MOTOR positioning | TAB407P
system applications, such as Arm Driver (for Audiodisk
Players), head or voice coil motor drivers(for Floppy
and Winchester Disk Drivers) and any other power

driver applications.

FEATURES

. Built-in Over Current Protector
. Few External Parts are Required
. Output Current Up to 1.2A Max. (AVE)

. Excellent Crosstalk Characteristics

HSOP16-P-300

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT

Supply Voltage Ve, VEER t18 v Weight:

Output Current (Note 1) T0(AVE) 1.2 A DIP16-P-300A: 1.11g (Typ.)
reto7p " HSOP16-P-300: 0.50g (Typ.)

Power Dissipation Pp 2.7 Note ] W
TASQO%;“- 1.4 Note 2

Operating Temperature Topr -30~75 °C

Storage Temperature 7 Tstg -55~150| °C

Note 1. This value is obtained by 50 X50 x0.8mm PCB
mounting occupied in excess of 60% of copper
area.

Note 2. This value is obtained by 60 x30 x1.6mm PCB
mounting occupied in excess of 50% of copper
area.
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TAB407F/P

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

Voe=15V, Vgg=-15V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Quiescent Current Icc - 20 35 mA
Input Off Set Current 110 - 2 100 nA
Input Bias Current 11 - 50 300 nA
Input Off Set Voltage Vio - 1.0 7.0 mV
Upper VOH Vee=tl15V, 1p=0.3A 11.5 |12.1 - v
r11.5 112.3 -
Output Voltage Swing Lower VoL LN
2.2 . -
Upper | Von Veg=t6V, Io=1A 3.3 v
Lower VoL -2.2 [ =3.7 -
Open Loop Gain GvVO - 90 - dB
Input Common Mode Voltage CMR _ +14 _ v
Range
Com@on Mode Rejection CMRR _ 95 _ dB
Ratio
SupPly Voltage Rejection SVRR B 45 150 |gv/v
Ratio
v/
Slew Rate SL - 0.4 - usec
Short Circuit Current Igc Rg=0.680 0.8 1.0 - A
Cross Talk CT - 60 - dB

BLOCK DIAGRAM
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IrpLe (mA)

IDLE CURRENT

GAIN Gy (4B)

OUTPUT VOLTAGE Vg (v)

Itpre — Ta

16
12
8 B
~
4
-40 o 40 80 120
AMBIENT TEMPERATURE Ta ()
Gy, PHASE — f
80
PHASE
60 0
\\\~
40
a —~
40 v U g &
NN =
. ]
N -+ 120
20 ) 1680 %
=
200 &
N
o
io 100 1k 10% 100k 1M
FREQUENCY £ (Hz)
Io — Vo
] Voo =16V
6
)
T :(ﬁ\
-
]
) I e R
2
0
0 200 400 600 800 1000 1200
OUTPUT CURRENT Ipg (mA)

TA8407F/P

Ipe — Ta
~
<<
|
E
9 24
5
—l
= \
] —
5 18
5 B
(o]
e
g
5 8
w2
3l
-
js=]
le
0
-40 0 40 80 120
AMBIENT TEMPERATURE Ta (T)
Vo — To
~ 16 } Vog=+15V
S
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= 1g SSee—
()
£
jo]
=Y
5 s
O
=
I
f=]
A4
B
o
[e]
o
0 200 400 600 800 1000 1200
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—
<1
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~
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N
<
N
o
— 1.0 \\\
&
3 D
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i
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&
5
3 ol
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Vog — Vgg VOLTAGE (V)
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TAB407F/P

TAB407P Pp — Ta T48407F Pp — Ta
3 3
Rep(j-a)=140C/W
@
oﬁ@
2 N, 2
~ ~
E %o E
L 17@4}@ N
[&] 7 [a)
a s N & 1) &,
1 1E g, %
N S [ g
\\\ N L \\\
\\:\ \\\\\\\
0 N 0 T
0 50 100 150 200 0 50 100 150 200
AMBIENT TEMPERATURE Ta (C) AMBIENT TEMPERATURE Ta ()
Note 3. 50%50x0.8mm PCB mounting Note 4. 60 x30x1.6mm PCB mounting
occupied copper area in excess occupied copper area in excess
of 60%. of 50%.
APPLICATION CIRCUIT 1
© Vee
o OUT 1
o G
2 5
w %m
3
=
’J;o
o OUT 2
j&)
g
9
=)
3
—
’Io-
\
+ —o VEE
a7 (V)
NOTE 1. Iggs —— (4)
Rge (Q)
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TA8407F/P

APPLICATION CIRCUIT 2. (Actuator)

180kQ
MW
£7kQ,

G

o

Lo}

™
[}
o
22xQ <

O

68k} 10k
O O
g o]
~ A
5 £l
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TA8409F/S

BRIDGE DRIVER

TA8409S/F are Bridge Driver with output voltage

control.

. Modes available (CW/CCW/STOP/BRAKE)
Output current up to 0.4A(AVE) and 1.0A(PEAK)
. Wide range of operating voltage
Veg opr=4.5~20V
Vg opr=0~20V
Vyef opr=0~20V
. Built-in thermal shutdwon and over current
protector
Standby mode available (STOP MODE)

. Hysteresis for all inputs

MAXIMUM RATINGS (Ta=25°C)

TA84098

TAB409F

SSOP10-P-225

CHARACTERISTIC SYMBOL RATING UNIT

v 25

Supply Voltage ce v
Vg 25

TReference Voltage Vref 25 \

Output Current PEAR LO(PEAK) 1.0 AAT A
AVE T0(AVE) 0.4

Power TA8409F P 0.735 (Note) -
Dissipation TAS4098 P 0.75

Operating Temperature Topr -30~75 °C

Storage Temperature Tstg -55~150 °C

Note: This rating is obtained by mounting on
50 x50 X 0.8mm PCB that occupied above 307
of copper area.

—296—

Weight:

SIP9~P-A : 0.92g (Typ.)
SS0P10-P-225: 0.09g (Typ.)




ELECTRICAL CHARACTERISTICS (Ta=25°C, Vge=12V, Vg=18V)

TAB409F/S

TEST ]
CBARACTERISTIC SYMBOL CIR~- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CULT
Iccl 1 | Output OFF, CW/CCW Mode - {10.0 |15.0 mA
Supply Current Icc2 1 Output OFF, STOP Mode - 0 50 HA
Lo 1 Output OFF, BRAEK Mode - 6.5 110.0 mA
1 i_gco '
Input ' (High) VINL 2 Tj=25°C 1IN1,2 3.5 5.5
Operating 5 \
Voltage [§=25° 4 - .
g (Low) VIN? 2 Tj=25°C 1IN1,2 GND 0.8
Input Current Ity 2 Sink Mode, VIiN=3.5V - 3 10 A
Input Hysteresis A B _ ;
Voltage VT 2 0.7 v
Vyef=Vs, VouT-Vs Measure
Ugser VSAT U-1 3 re > VOU _ 0.9 1.9
Side 10=0.2A, CW/CCW Mode
Y =V VouT-GND Measure
é?ger VSAT L1 3 ref=Vs, VOUT _ 0.8 1.2
Saturation lde 10=0.2A, CW/CCW Mode .
Voltage Upper Vref=Vg, VpoyuT-Vs Measure
: VSAT U-2 3 - 1.0 |1.35
Side I0=0.4A, CW/CCW Mode
Vref=Vs, VourT-GND Measure
L?wer VSAT L2 3 re s VOU _ 0.9 |1.135
Side 10=0.4A, CW/CCW Mode
Vref=10V,V -GND Measure
vsar u-1'| 3| ¢ »rout 10.4 |11.2 |12.2
Ip=0.2A
Output Voltage v
Vref=10V,VoUuT-GND Measure
VSAT U-2 3 - 10.9 -
In=0.4A
gl?ger Ly 4 | vp=25v - - 50
Leakage tde m
corrent Lower | q 4 | vi=25v - - 50
Side s ’
Upper | oo g 5 | Tp=0.4A - 15| -
s Side
Diode v
Forward Voltage Lower
Side VF L-1 5 Ir=0.4A - 0.9 -
Reference Current Iref 2 Vref=10V, Source Mode - 20 40 LA
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TAB409F/S

BLOCK DIAGRAM

| CIRCUIT

TA8409S &) PIN

STAND-BY
CIRCUIT

6
Vrief
Vref
CIRCUIT

THERMAL

SHATDOWN

: NC

TA840Q9F (4) , (6 PIN : NC

C TA84095/TA8409F )

FUNCTION
INPUT (Note) OUTPUT MODE
N1 IN2 ouTl ouT2 MOTOR
0 0 oo oo STOP
1 0 H L CW/CCW
0 1 L H CCW/CW
1 lr ‘ L L BRAEK

oo : High Impedance

(Note)

Inputs are all high active type.
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TAB409F/S

0 N TA84095 ,
TAB409S D 2 PULSE WIDTH(t) —
TRANSIENT THERMAL RESISTANCE(Ryp)
20 NO HEAT SINK w1000 i
S ; s NO HEAT
~ j-a = 130°C/W 5 300 SINK
f 1.6 E
2% 100
z ~N =
< 1.2 2O =, T
— :ED I
: - 30 - 3|
o g INPUT PULSE
0.8 = ? E
w T e
A \,\ B 10
= ol
~
E 0.4 N = 5
~ ——
3 3 2 L)
B 0 =~ é 1 EEETEN) Lo
0 25 50 75 100 125 150 175 = 0.1 1 10 100 1000
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s)
TA8409F ()
. . PULSE WIDTH(t) —
ZOTA8409P Py — Ta 1o BANSTENT THERMAL RESISTANCE (R p)
- =
~ ) 53
B NO HEAT SINK % NO HEAT SINK
300
£ 16 B _a=230°C/W s
an L
2B 100 sl
r4 s
S 12 N
& o
é = 30
@ 08 =l INPUT PULSE
fﬁ == 10 i
a . = | Pw
o] 0.4 Z.
@Y ~ = 3
% ™~ %] —t(s)
o, M~ “
+~ <
0 o 1 AW 0| S
0 25 50 75 100 125 150 175 & 01 1 10 100 1000
AMBIENT TEMPERATURE Ta (°0) PULSE WIDTH t (s)
TA8409S/F Veg(saT) UPPER SIDE TA8409S/F VeE(SAT) LOWER SIDE
24 24
[ =
]
P g
o B~
Sv é>
> 16 I =16
= z.
g% e =
: \G: / : \V; //
=008 Z @ 0.8 b
joe = O
& >k
b =
0 0
0 0.4 0.8 1.2 1.6 20 0 0.4 0.8 1.2 1.6 2.0
OUTPUT CURRENT Igup (A) OUTPUT CURRENT Igup (A)
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TA8409F/S

APPLICATION CIRCUIT

‘OVS

O Vee

IN1

IN2

(Note) Connect if required.

TEST CIRCUIT 1

Icc1l, Tce2, Ices

VIN(H) |

35V ;[
T 777
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TA8409F/S

TEST CIRCUIT 2

VINl, VIN2, IIN, AVT, Iref

O x
- Voo .
= w3 ;
T o12v s o) CfY 1Vs Vref
[ SWI1 T =
18y T1ov
0SCILLO
5 SCOPE
—° ViNi
4‘0 V
}_{)O/OLZ
A J

SW2

Vin @ 59 (MAX)
OV(MIN)

r J: It 77 - 7J7

TEST CIRCUIT 3

VSAT U-1,2s VSAT L-1,2, VSAT U-1'",2"

Vg
[ 18v

VIN(H) _]_ CLD

35V T

(Note) Calibrate Igyr to 0.2/0.4A by RL.
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TA8409F/S

TEST CIRCUIT 4

1L u,L

VL
25V

TEST CIRCUIT 5

VF u-1,2, VF L-1,2

TA8409S/T i
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TA8410AK/F/K/P

DUAL POKER OPERATIONAL AMPLIFIER

TA8410 series are a dual power operational amplifier.
It is intended for use especially DC MOTOR positioning TA8410P
system applications such as Arm Driver (for Audiodisk
Players), head or voice coil motor drivers (for Floppy
and Hard Disk Drivers) and any other power driver

applications.

, Built~in Over Current Protector

DIP16-P-300A

. Few External Parts Required

41
. Output Current Up to 0.6A (AVE) TA8410F

. Package  TA8410P DIP 16
TA8410F PFP 16
TAG410K/AK  S-SIP 10

HSOP16-P-300

MAXTMUM RATINGS (Ta=25°C) TA8410K
TA8410AK
CHARACTERISTIC SYMBOL RATING UNIT
TA8410P
TA8/%10F Vee 19
Supply Voltage TA8410K \Y
y g T e |
TA8410AK +15
Output C t I E .
utput Lurren oavey, 0.6 ] A | HSIP10-P
TAS410P Loby 2.7
(Note 1)
r 1.4’ Weight:
Power Dissipation TAB8410F Fp (Note 2) W DIP16-P-300A: 1.0g (Typ.)
S L‘— HSOP16-P-300: O0.5g (Typ.)
TAB410K 12.5 HSIP10-P : 3.0g (Typ.)
I ikt A (Note 3)
Storage Temperature Tste -55~150 °C
Operating Temperature Topr -30~75 °C

(Note 1) 50 x 50 x0.8mm PCB mounting occupied copper area in excess of 60%.
(Note 2) 60x 30x 1,6mm PCB mounting occupied copper area in excess of 50%.

(Note 3) Tc=25°C
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TA8410AK/F/K/P

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, Ta=25°C, (TA8410P/F/K, V=9V, Vgp=-9V)
(TA8410AK, V=15V, VEg=-15V)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. |MAX. |} UNIT
CUIT
Quiescent Current Icc - - 7 18| mA
Input Off Set Current I10 - - 0| 100 | naA
Input Bias Current I - - 100 | 700 | nA
Input Off Set Voltage V10 - - 0 6 mV
A Ry=o -
OH-1 L 7.4 7.6
TA8410P Upper
Von-2 Tp=0.6A 5.5( 6.2 | -
TA8410F v - R-e 7.7
o] OL-1 L= . . -
weput TAB410K | Lower —
J OL-2 IO=0.6A 5.6 6.2 -
Voltage v
| Vou-1 Rp = 13.0|13.6 | -
. 1 Upper
Swing | PP VoH-2 T0=0.6A 11.0[11.6 | -
TA8410AK -
Vor-1 Rp=co 13.013.6 | -
Lower ]
Vor,-2 15=0.6A 11.011.7 | -
Open Loop Gain Gyo - - 100 - dB
TA8410P
TABL10F CMR - |Gy=40dB 8.0 (8.3 | -
Input Common TAS410K
Mode Voltage v :
Range TA8410AK | CMR - |cy=40dB +14.0[214.3| -
Common Mode Rejection Ratio CMRR - 70 82 - dB
Supply Voltage Rejecti ?
uppry ToTtape Rejection SVRR | - 76 | 90| - | ap '
Ratio
Unity Gain Cross Frequency fT - |Open Loop - 1.0 - MHz i
Slew Rate SL - |Rg=33Q - 0.5 - V/us
Short Circuit Current Isc ~ |Rgc=1.04 - 0.6 | - A
Cross Talk CT - |R,=33Q, Vour=1Vp~-p - 60 - dB
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TAB410AK/F/K/P

BLOCK DIAGRAM, PIN CONNECTIONS

TA8410K
TA8410P/TA8410F TA8410AK

VSENSE1

Vour 2

VSENSE?2 °

TEST CIRCUIT

Vee= 9V, 15V

&
[
+
,Ir 1MQ
MWV
10k
IN_ O 4A%%
10k
INg O 4%4%
g
z < |z
sl g
=T o

Vgg=-9V/~15V
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Gy—f, ¢—f E
80
0
N
70 I N
N ~40 '
60 4
-80 1
~ R &
B 50 T~ e
= N S
o S -120 &
) ™
10 o i
- UBST CIRCUIT o \\ \ 1o o
— ™N \ o
- @
r! bis
° \\ I ~
7
2
A
N
\\
0 Ll 1 4o bdlalil i i L1l \
100 1k 10k 100k M
FREQUENCY f (Hz)
THD — Vg
1
C TEST CIRCUILT
L 45kQ
0.5}
03 '°
»l-a
= =
& ok E
2 oo F v 20dB
Z o
. 003
g \
g
=t
o
5001 =Tt
a gl
0.005 — 20Hz
0.003 1 - ‘) s e S 1 kHz
0.001 —[
0 1 2 3 4 5

OUTPUT VOLTAGE Vo (Vi)
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TA8410AK/F/K/P

TASZLlOP PD — Ta TASZ}IOF PD — Ta
3 3
o ~
E )] E Bip
£ \ £ Rin()—a)=140C/ W
2 N 2
8 \ g
E )
2 . g
2 @ AN = )
w o I A
A ~_N = RE
\ ~
8 e T~
E3 O Z S04
8 0 s\ % SR
0
0 50 100 150 200 0 50 100 150 200
AMBIENT TEMPERATURE Ta (C) AMBIENT TEMPERATURE Ta (C)
(1) 50x% 50x 0.8mm PCB mounting occupid copper area in excess of 60%.
(2) No heat sink
(3) 60x 30x 1.6mm PCB mounting occupid copper area in excess of 50%.
(4) No heat sink
TA8410K
TA8410AK Py — Ta
14 T
L3 () INFINITE HEAT SINK
g 12 2 WITIE 80cm2x2mm
< AL HEAT SINK
r.uo 3 WITH 18cm2X2mm
10 A¢ HEAT SINK
z
8 .
e 8 ~
<
= | .~
a8 h <
2 LD
- SN
: S~
2 2 TIPS
\\ \\\\
<N
0 =hal |
0 20 40 60 80 100 120 140 160

AMBIENT TEMPERATURE Ta (C)
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TA8410AK/F/K/P

APPLICATION CIRCUIT 1

TA8410P O Voo
TA8410F
+
+
s
8
1924 78 0 oUT1
ViN1 3 2
o Wy U % &)
=¥ -
g = < ;E
o M 14/13 o = 1/1 ' O 0UT 2
< <
VINZ (SIS g
5 6 —
O———MWA—— e 0 0.6
u 16 Rgc= —— (Q)
t Isc
< B
3z —
< =]
l Igc ! LIMIT CURRENT
|
+ —o0 Vgg
<TA8410P/TA8 4109
TA8410K
TA8410AK 0 Ve
o M -0 OUT 1
[}
VIN x w oS
o A'A'Av \ S
B =T
o— M ; o 0 OUT2
-
VINZ “ g
A <9 —
o— WY 3
il
oVpg
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APPLICATION 2

TRACKING INPUT O—WW—d

(Drive circuit for CD player motors)

47k
FOCUS INPUT

39k

FOCUS COIL

b
0.047 uF

LENS

TRACKING
COIL

22kQ

51kQ

SPINDLE MOTOR 68kQ
ROTATION SPEED O—AA———
CONTROL SIGNAL

51k

3.3Q

LENS

HALF
PRISM

I—Z MULTI LENS

SPINDLE
MOTOR

10kQ

d/MNA/MV0LP8VL



TA8412F/P

3-PHASE BI-DIRECTIONAL HALL MOTOR CONTROL IC

FG is not required. (System for obtaining rotation TA8412P

signal through position sensing)

Start/stop, CW/CCW and brake function is provided.
. Gain of position sensing circuit is high, and

hysteresis is provided.

Rotation signal output is provided. (Frequency

signal of three times the position sensing output

(hall element output) can be obtained.) TA8412F

External transistor Ltype.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING | UNIT
Power Supply Voltage vee 18 v SSOP24-P-300
Output Current Io 100 mA

Position Sensing Circuit

7 Weight
Input Voltage (Tj=25°C) VH +400 oV

DIP20-P-300A: 2.25g(Typ.)
TA8412P 1.2 T
Power Dissipation ° Pp * W §80P24-P-300: 0.31g (Typ.)
L TA8412TF ] 0.5
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg —-55~150 °c

o

No Heat-Sint.

1

& %% 0y
G ouT \b@mz\gﬁmn\fWWm

DRIVE
LOGIC
-

BLOCK DIAGRAM

UPPER
SIDE

Let

POSITION SENSING T T
ROTATION

CIRCUTT
CONTROL

START |[CW/ L
+|Ha |- +|Hb |- +]Hc |- /STOP | CCW

CRACANE S

A
73 BN G




TAB412F/P

FLECTRICAL CHARACTERISTICS (Unless otherwise specified, Vgc=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- . TEST MIN. TYP. MAX. JUNIT
. CONDITION
CUIT
Operation Power Supply Voltage Vee opr - 4.0 - 18 \Y
T Stop state - 4 -
Power Supply Current cel 1 P mA
Icez Output open - 4 _
JSAT = - Y. -
Upper Side VSAT U-~1 10=10mA 0.7
. VSAT U-2 Ip=100mA - 1.0 -
Saturation Voltage 1 v
\Y - 10=10mA - 0.4 -
Lower Side SAT L-1 0
VSAT L-2 I0=100mA - 0.5 1.0
U Sid 1 - - 100
Leak Current Pper »1de LU 2 V=18V LA
Lower Side L L - - 100
SSTEZ“QM‘;{:’Q CMR H 2.0 - vee=0.5| v
Position ge Rang _
Sensing Input Sensitivit VH 20 - -
Input P i mV
Input Hysteresis VH-Hys 2 7 15
Operation "H" | VIN R(H) Vee=0.9 - vee v
START Input | Input Voltage |[wpn VIN R(L) 2 _ _ 1.0
(Low Act) Input Current |'"L" IIN R VIN R=L1.0V - 70 200 LA
CW/Cccw Operation "H" | VIN C(H) Vee=0.9 - vee y
Input Input Voltage |mpv| yyy ooy 2 _ - 1.0
(Low Act) Input Current |"L" 1IN ¢ VIN ¢=1.0V - 70 200 HA
BRAKE Imput | Operation "H" | VIN B(H) 4.0 - vee v
Input Voltage ["I"| vy B(LY 2 - - 1.0
(High Act) Tnput Current |"H" TIN v =4y - 100 250 A
p B B IN N
Output Voltage|"H"| Vg Vee-1.0 - -
FG Output P B FGI 3 Itg=1.0mA ce v
Output Voltage|"L" VFGL - - 0.5
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TA8412F/P

TIMING CHART

FORWARD ROTATION (Position sensing signal advances Ha-Hb>Hc.)

() .+ I 1 I
START,/STOP 'H' Ha ] I I -
cw/00w "L et f ] J ]
—— 1 —— 1
BRAKE "H" et 1 I |
I |- 1

het . A I

REVERSE ROTATION (Position sensing signal advances Ha-Hc-Hb.)

ST < g 2+ i__—_l r——l
START/STOP "H' H
cw/cew it HbT ] ]
L — 1 S |
BRAKE "H" Het | [ ] I ]
——— 1 |

LA 7 : ’ 7722
Le SAAISID #
7 ¥ A
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TAB412F/P

(1) Control Input Circuit

CW,/COW BRAKE
CONTROL CONTROL
TO Voo
e & o~
Q7 Q4

:j—< Q8 : Q5

TO BIAS E
CONTROL =4 Q6

: o 4S
) G
o] (o) o~y a 4
= 3 w3 9
o u>§ - S O
— N <+ —_
1 ¥ p2 - 03 Y /J7
7 A

(TA8412P/TA8412F ) START W BRAKE
/STOP SCCW

FUNCTION
START/STOP CW/CCW BRAKE OUTPUT
H L H Forward Torque Mode
H H H Reverse Torque Mode
H Hor L L Brake Mode, La+~Lc+;ON
L H or L Hor L Stop Mode, All Output;OFF

D1~D3 are input protect diodes.

Input current of START/STOP and CW/CCW are calculated by following equations.
_ V¢g-V(9/11)-VBEQ3-VBEQ4-VBEQS5 = VcC~V(9/11)-2.1

ive = R4 26 % 10°
(9/11 pin)
T _ VcCc-V&-VBEQA-VBEQ7~VBFQ8 = VCC~-V8-2.1

IN R RG 76 x 10°

(8 pin)
And also input current of BRAKE (10/12pin) is calculated by following equation.

Ipy p = <10/12)-VBrQ2-VEEQ3 =V(10/12)-1.4
R?

26 = 10-
(10/12 pin)
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TA8412F/P

(2) FG Output Circuit

R14
A'AA

o ny\ 1
— \ FG
— L L T nn
| S
R11 }\

R15

TA8412P/TA8412F

3 pulses a rotation of FG pulse are generated by the circuit.

G output transistors of Q12 and Q13 work push-pull.
Specified output voltage generates if load resistor connect to FG output to V¢gc.
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TA8413P

3-PHASE BI-DIRECTIONAL HALL MCTOR CCNTROL IC

. FG is not required. (System for obtaining rotation

signal through position sensing)

Start/stop, CW/CCW and brake function is provided.

. Gain of position sensing circuit is high, and
hysteresis is provided.
. Rotation signal output is provided. (Frequency

signal of three times the position sensing output

(hall element output) can be obtained.)

. External transistor type. DIP20-P-3004A
MAXIMUM RATINGS (Ta=25°C) Weight: 2.25g (Typ.)
CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Vee 18 v
Qutput Current io +100 mA
Position Sensing Circuit +
Input Voltage (Tj=25°C) VH 400 mv
Power Dissipation (Ta=25°C) Pp 1.2 W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg ~55~150 °C
BLOCK DIAGRAM
+
|
11 3 2
70 OUT vz anr: Pvge UPPER SIDE
DRIVE
LOGIC
POSITION SENSING
CIRCUTT ROTATION -
CONTROL t:(
START |CW” f
+| Ha |~ +| Hb |- *+] He |- | /STOP|CCW BRAKE ~—r LOWHR S1DE
191817161514 ) 8 9 10

"L
-

£f
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TA8413P

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vgg=5V, Ta=25°C)

TEST TEST
CHARACTERISTIC SYMBOL |CIR- MIN. TYP. MAX. UNIT
CONDITION
CUIT
Operation Power Supply Voltage Vee opr - 4.0 - 18 v
Power Supply Current fecl 1 Stop state - 4 - mA
lec2 Output open - A -
Upper Side VSAT U-1 10=10mA - 0.4 -
Saturation Voltage VSAT U-2 2 10=100maA - 0.5 - v
Lower Side VSAT L-1 Lo=10mA - 0.4 _
VSAT L-2 Io=100mA - 0.5 1.0
Leak Current Upper Side Ip v 2 V=18V - - 100 LA
Lower Side Ir, 1 V=18V - - 100
Common Mode
Position Voltage Range CMR H 2.0 - | Vee0-5 v
Sensing
Tonput Input Sensitivity Vu - 20 - - oV
Input Hysteresis VH~Hys 2 7 15
Operation "H"| VIN R(H) 2 Vee-0.9 - Vee v
START Input|Input Voltage "LVIN R(L) 2 _ _ 1.0
(Low Act) Input Current "L IIN R 2 |VIN R=1.0V - 70 200 HA
CW/CCW Operation "H"| VIN cD) 2 Vee-0.9 - Vee v
Input Input Voltage (""| vy c(L) 2 - - 1.0
(Low Act) Input Current A 1IN C 2 |VIN C=1.0V - 70 200 pA
. Moy _ .
BRAKE Input|YPeration H") VIN B(H)| 2 4.0 vee v
Input Voltage "L VN B(L) 2 _ _ 1.0
(High Act) |Input Current |"H" 1IN B 2 | Viy N=4V - 100 250 HA
T . — _ - —
FG Output Output Voltage H VrGH 3 | IrGg=1mA Vee-1.0 v
Output Voltage l”L" VFGL 3 | Ipg=lmA - - 0.5
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TA8413P

TIMING CHART
FORWARD ROTATION (Position sensing signal advances Ha—Hb—Hc.)

START,/STOP "H" . ] I —

e — N —
cw/cow 'Lt ot —/ — I e—
BRAKE "H' ot S | — o

v 77777 7
s s Nersssss

REVERSE ROTATION (Position sensing signal advances Ha— Hc—>Hb,)

START/STOP"H"

Ha+ J: l j
1] | I |
CW/CCW 'H" . — E— I
I | — _— — 1
BRAKE "H Het 1 1 —
L 7 J) B L

A 2 1

[ : A % A

wt 7 gl % A %
[_/ZT 7 7

et 7 # A g 1
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TA8413P

(L) tontrol tnput Circuit

oW/ CCW BRAKE
CONTROL CONTROL
TO Voo ! 1—
3 G &
Ad
52 ¢ ®
Q7 Q4
E]~ a8 as
TO BIAS —-——4 Q6 Q3
CONTROL
J_' o Qz\l
S g
R 3 R3S 1 G
L Ef 1948 e e lE
= 0ZH s 2R
=9 & R ] ] BRI 319
Dl% DR D3 ,1,
é) 9 10

START cw BRAKE

START/STOP and CW/CCW inputs are Low Active and BRAKE input is High Active type.

Di~D3 are input protect diodes.

Input current of START /STOP and CW/CCW are calculated by following equations.

VCC-V9-VBEQ3-VBEQ4~-VBEQS5 .. Vcc-V9-2.1
R4 =

v ¢ = 26 X102

((9pin)

Iy R = Vee-V8-VBEQ6-VBEQ7-VBEQS . Vec-Ve-2.1

R 3
(@pin) R6 26 x10

And also input current of BRAKE @ pin) is calculated by following equation.

V10-VBEQ2~YBEQ3 . Vip-l.4
R2 T 26 x10°

Iin B =

@0 pin)
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TA8413P

(2) FG Output Circuit

R12
Q11 \ -
I igligh

R1l1

o)
o)

R13

R15

3 pulses a rotation of FG pulse are generated by the circuit.

FG output transistors of Q12 and Q13 work push-pull.

Specified output voltage generates if load resistor connect to FG output to V¢c.
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TA8414F/P

DC FAN MOTOR DRIVER

. Build-in Lock Sensing Circuit (Over Heat Protector TA8414P
for Drive Coil)
Build-in Automatic Self Rotation Recovery Circuit

after release of Motor Locking.

. Operating Voltage : VgC opr=4~28V

. Output Current ¢ 1o MAX(AVE)=100mA
DIP8 P-300A
TA84114F

MAXIMUM RATINGS (Ta=25°C) SOP8-F-225

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vee 33 v Weight:
Output Current 10 (AVE) 100 mA DIP8-P-300A: 0,52g (Typ.)
Hall Input Voltage Vi (Note 1) 1000 my S0P8-P-225 : 0.08g (Typ.)
Power TA8414P 500
Dissipation TAB4LLF D 240 i

' 500 (Note2)

Operating Temperature Topr -30~85 °C
Storage Temperature Tstg -55~150 °C

Note 1. Tj=25°C
Note 2. This value is obtained by 20 X20 X0.8mm PCB

mounting occupied in excess of 607 of copper

area.
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TA8414F/P

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Tj=25°C, Vgc=12V)

TEST
CHARACTERISTIC SYMBOL |[CIR-|TEST CONDITION MIN. TYP.{ MAX.| UNIT
CUIT
Vee=5V 1.3 2.4 3.4
Quiescent Current Ice - |Veg=12v 1.5 2.6 3.7 mA
Vee=27V 1.9 3.0 4.3
. Tp=20mA - 0.9 1.5
Saturation Voltage Vgat - : - Ty
10=70mA - 1.0 1.8
- — — —
Automatic Charge Current IsL - 4 7 11 UA
Self Rotation |Limitting Voltage Vse - - 1.3 - v
Recovery
Circuit Recovery Voltage VsCR 2.8
(PN ® ) Duty Ratio DR - ltoff/ton 3 5 7 J
Offset Voltage VoFF £=200Hz, I10=20mA - 0 7 v
Hall Tnput Hysteresis Voltage| Vg | vIN=200mv 5 1? 30
/5 Common Mode Range
N =t~ -
(PING , @) (Lower) CMRL Veo=4~28V 0.3 ] 0.5 .
Common Mode Range N Tj=25~150°C _
(Upper) CMRU Vee-2.5
BLOCK DIAGRAM
+
I
1
N
Vee %
Lg La
i
)
LOGIC N 0a
I_ @ Q1 Q2
AUTOMATIC SELF ™ b2
ROTATION OB
fl: RECOVERY CIRCUIT
6 5 ;
C1, GND
/ nL moo

Vge, SCR

N
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TAB414F/P

Operation of Automatic Self Recovery Circuit

If Motor Rotation is disturbed by external force or obstacles.

Over Current, which have a possibility of Drive Coil Burning is generated by
decreasing of Back Electro Motive Force (BEMF).

Therefore, Over Heat Protection of Drive Coil is requied to Fan Motor Drive System.
Generally, Series Connection of Temperature Dependance Elements (Posistor) to OQutput
Drive Coil or to use drive [C incorporates protection circuit are required to get coil
burning protection.

Posistor is so expensive, therefore, IC's incorporate this function are coming into
wider use to Fan Motor Drive in recent years.

Generally, Re-switch operation after the turn on of protection circuit is required for
system start up again because the circuit is constructed by flip-flop circuits.

But there's no use re-switch operation with TA8414P/F because of build-in automatic
self recovery circuit.

Fig. 1 shows 6 pin voltage and the operation of this functions are follows.

1. Normal Rotation States

Internally generated charging current of ISL (7pA TYP.) charge-ups external
capacitance of CL connected to PIN C}.

But FG pulse, generates among in rotation states and the frequency is proportional
to rotation speed, discharges CL charge periodically.

Therefore, Voltage of PIN §)is becoming sawteeth waveform and will not to reach

Vs of limitting voltage (1.3V TYP.).

2. Motor Lock States

If a Motor is locked by external force or obstacles, FG pulse generation is
stopped. As a result, the voltage of PIN ¢)increase.

Torque generation is stopped after when the voltage of PIN §)reaches to Vge-
Further more, voltage of PIN $)is increased by charging current of IgL, and then
reaches to Vger of self recovery voltage (2.8V TYP.)

And then, Rotation Torque is generated momentary and voltage of PIN §)is decreased
to Vg¢ level during this time interval by discharging of CL.

During the period of Motor lock, the voltage of PIN (§) goes between Vgecr and Vgc

and generates momentary torque periodically at the points of Vge.
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TA8414F/P

3. After Release of Motor Lock

Momentary torque will able to rotate the motor and will generate FG pulse

momentary if the motor lock is released.

Vgcr=28V TYP.

; —~
» w
| z 2}
: Z
‘ =9}

& Vge=13V TYP.

)]

<

<<

g 1F NO NO NO NO

o TORQUE TORQUE | |TORQUE | | TORQUE| |[TORQUE | TORQUE

// | I
MOMENTARY TORQUE GENERATION
ROTATION MOTOR LOCK ROTATION

Fig. 1 Operation of Automatic Self Recovery Circuit
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TA8414F/P

OUTPUT CIRCUIT @

Fig. 2 shows Output Circuit

10kQ

10kQ

L\

I'so
N s

\"élN(S) ALSO
THE SAME

Fig. 2 Output Circuit

INPUT CIRCUIT

Hall sensor Input circuit is shown in Fig.3. High Sensitivity and PNP differential

amplifier with build-in hysteresis circuit have wide common Range and high noise E

[ | |
W ;,

B¢

elimination characteristics.

g b

G

o

Fig. 3 [Input Circuit
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TAB414F/P

APPLICATION CIRCUIT 1 2 Phase Unipolar Fan Motor Drive Circuit
Vee
22 ~10 &F
i NOTE 3
Ry l To MAX
@——Wv———
THS1034 TA8414P/F J
2 8

10k
10k

(i) (5) Ep
181555 % 2
l/ r rL

Note 3. Ry and Rp are determined by Output Current and hfe of Power Transistor as follows.

Vge-1.7
CcC = Fop-

] Lo MAX
Rp (or RB)

hfe
Fop : Over Drive

Factor =2

APPLICATION CIRCUIT 2 1 Phase Bipolar Fan Motor Drive Circuit
Vee

O

22~10uF

G
£
NOTE 4 =
HA
(o]
THSlO3A O A8414P/F @ <

@) 8

. Rp LI
? Ip MAX

Note 4. Rp,Rp,Rc and Rp are determined by Output Current and hfe of Power Transistors

10kQ

as follows.

‘Rp and RB are the same way to Applicatiom Circuit 1

YVeC-VBE-VCE(SAT). = pgp . 1O MAX

Rp (or RQ) ) hfe (u)
Vee-1.0 . 1o MAX
—— = F PR YL
Rp (or RQ) ~ 0P " hfe(w

TOSHIBA Surface Mountable Transistor Series are recommended to these applications.
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TA8413P

STEPPING MOTOR CONTROLLER/DRIVER

TA8415P is general purpose unipolar stepping motor
controller/driver, applicable to 3/4 phase motors
and 1, 1-2, 2 phase excitation drive by initial

setting of control terminals.

1 chip stepping motor controller/driver.

3 or 4 phase and 1, 1-2, 2 phase excitation

drive are available.

CW/CCW rotation and 1 clock or 2 clock drive are

DIP16-P-300A

available.

. Hysteresis is provided with clock, CW/CCW,

Weight: 1.11lg (Typ.)

reset inputs for noise protection.

Output enable, initial detect are available.

Qutput current up to 0.4A.
MAXIMUM RATINGS (Ta=25°C Unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vee -0.3~7.0 v
Output Sustaining Voltage VCE (SUS) ¢ -0.3~28 v
Output Current (én) TouTé 400 mA
1 MO

"o, ceorn ooon 10 ma
Input Voltage VIN -0.3~Vpet+0.3 \
Input Current Ity t1 mA
Power Dissipation Pp (Note)1.2 W
Operating Temperature Topr -30~85 °
Storage Temperature Tstg -55~150 °C

Note No heat sink.
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TA8415P

BLOCK DIAGRAM

CK~OUT @_<}———— DECODER :

CK-2 @ Jlﬂ\/ \ FF GATE —H
CK-1 ’__» — —’\ FF GATFE 22
© b DECODER MPX ] I; i
CW/CCW a/ -R——@
Ea @———D— j> FF GATE »—l (10) #4
Eg @»——l>’ DECODER LM E
@

FF GATE

E
3,/4 {: }—-l >
GND : 8
Vee ¢t 16
SCHEMATIC OF INPUTS AND OUTPUTS
Ep, ER, 3/4, E CK-1, CK-2, CW/CCW, R
Voo O— ‘ Vee O—
g
S
IN
1
*
L -O GND
bl~dh MO, CK-OUT
—0O Vee
g
g
&
ouT
ouT
'
|
[}
GND ‘ O GND
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TA8415P

PIN NAMES AND FUNCTIONS

PIN No.| SYMBOL NAME FUNCTION
1 CW/CCW gigzt 3122/Counter Direction Control Input Function Table A
2 EA Excitation A Phase Excitation Mode
3 EB Excitation B Input Function Table B
4 3/4 3 Phases/4 Phases Phase Control Input
5 Mo Monitor Out Initial Status Output Mo="L" at Initial State
6 $1 $1 Out 41 Output
7 é2 $2 Out $2 Qutput
8 GND GND GND
9 $3 $3 Out $3 Output
10 b4 $4 Out $4 Output
11 E Output Enable Outputs are Enable at E="H"
12 CK-0UT | Clock-QOut Clock Output
13 CK1 Clock In-1 Clock Input 1 Function Table A
14 CK2 Clock In-2 Clock Input 2
15 R Reset Reset Input
16 Vee Vee Vee
FUNCTION TABLE A FUNCTION TABLE B
CK1 CK2 CW/CCW FUNCTION EA EB 3/4 FUNCTION
f H L cW L L L 1 Phase Excitation
1L L L Inhibit H L L |4 Phases | 2 Phase Excitation
w0 L cew L H L 1-2 Phase Excitation
L IL L Inhibit H H L |Test Mode $l~d4 ON
| B H ccu L L H 1 Phase Excitation
JL L H Inhibit H L H |3 Phases | 2 Phase Excitation
H I H cW L H H 1-2 Phase Excitation
L I H Inhibit H H H |Test Mode ¢l~g4 ON
Note) Conversion of Phase Excitation Mode must be made after the Reset Mode is

established.
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RECOMMENDED OPERATING CONDITIONS (Ta=-30~85°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Supply Voltage vee - 4.5 5.0 5.5
Output Sustaining Voltage VCE(SUS) - 0 - 26
"L" Level Output Current ¢én TouTéd - - L - 400 mA
Test Mode - - 250
Output Current Mo,| H" Level| IoH - - - 1-0.4
CK-OUT e mA
L" Level IoL - - - g
Input Voltage VIN - 0 - Vee v
Clock Frequency fCr - 0 —ﬁ] 100 | kHz
Power Dissipation Pp - - - 1.0 W
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITTON MIN.| TYP.| MAX.| UNIT
CUIT
Input Voltage H” Level Vid - ”‘——\.—,—‘__Z—O_l; - v
"L" Level| V1L - - - 0.8
"H" Level Iong | - |Vcc=5.5V, Voyur=26V - - 100 | uA
Output Voltage "H' Level| Voy N ’Ec=4.5v, Tog=-0.4mA | 2.4 - - v
Mo, CK-OUT Vee=5.5V, Ipg=-10uA 4.0 - -
MY Level Mo, CK-0UT VoL —4 Vee=4.5V, I0L.=8mA - - 0.4
Qutput Voltage én VouTs _ | Veg=4.5V, Toyr=400mA - - 1.1 v
| ezt 5V, Toyp=200mA | - ] - | 0.6 ]
V'H" Level T1H - |Vge=5.5V, Vig=5.5V - - 10 HA
Input Current - ( N
"L" Level 11L - (Vge=5.5V, Vip=0.4V - - -0.4 mA
Hysteresis AVT - - 15(# - mV

,—J——“_"—d E—
Supply Current Ice - - - 100 | mA
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TA8415P

SWITCHING CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.|[UNIT
CUIT
Vee=5.0v - | 2.0 -
K-CK~ -CK- Mo=620Q - . -
Propagation Delay |CX~CK=OUT R1.-CK-OUT, Mo=620 1.0
Time tpLH R-#1~44=100Q - 2.8 - Hs
Low-to-fiigh-Level C1-All Outputs=15pF - | 10| -
|
VouTg=24V - 2.0 -
CK-4n - 1.4 -
CK-CK-0UT - 0.7 -~
P?opagatlon Delay CK-Po _ 2.1 _
Time _—_j LpHL - us
High-to-Low-Level |E-¢n - 1.2 -
R-én - 1.0 -
R-Mo - 2.0 -
Maximum Clock Frequency fnax - 250 ~ kHz
Set Up Time CK, CW/CCW tset-up - 0.1 - us
Hold Time CK, CW/CCW thold - 0.1 - us
Minimum Clock Pulse Width tw(CK) - 1.0 - us
Minimum Reset Pulse Width ty (R) - 1.0 - us
Vig= 30V
INPUT ﬂsv \ 15V
_____/ ViL=0V
tw
tpLH tpLH
Von
OUTPUT Mo, CK-OUT N\ sy N\ sy
VoL
tpHL t pHL
VoH
OUTPUT én 50% 50%
VoL
Vee=5V Vour g = 24V
o Ry, =620Q Ry, =1000
MO Zn
CK-OUT Cp=15pF o= 15pF

LOAD CIRCUIT

s
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TA8415pP

3 PHASES METHOD

1 PHASE EXCITATION cW 1 PHASE EXCITATION CCW
CK . CK
1 OFF
ON 21
g2 OF
oN #2
g3 OFF
oN #3
#4 #4
MO MO
2 PHASE EXCITATION CW 2 PHASE EXCITATION CCW
CK CK N
OFF — OFF —
1
# ON #1 oN —d A
OFF OFF —
2
? ON 72 on T
ga OFF g3 OFF
ON ON | L
|
%4 @4 OFF [ : |
MO MO l & * ‘ ‘
1-2 PHASE EXCITATION CW 1-2 PHASE EXCITATION CCw
CK CK ’ 1
g1 OFF g1 OFF —i— 1
ON ON | | - \
OFF —i OFF |
2 |
g2 oo gz ‘*’TL ‘ I *
FF L .
%3 o 53 OFF | +— ‘
ON ON " ‘ | | ﬂ—
|
#4 g4 OFF | | | L
I [ f |
MO MO | J T
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TA8415P

4 PHASES METHOD

1 PHASE EXCITATION CW
cK _uy l{ UL
OFF -
¢1 ON ~ ——J
OFF
¢2 ON — L
OFF
oo
OFF
g1 o L
MO
2 PHASE EXCITATION CW
oK Juyuiyyuye
OFF L
¢1 ON —
OFF
2 ON
OFF
#3 ON
OFF
¢4 ON ‘
MO [ _‘_‘
1-2 PHASE EXCITATION CW
cx _J’UFLFLH_(L!'LFL{LH_
OFF
le ON
OFF
¢2 ON —
OFF
¢3 ON :}:f \ i
OFF — L I
R il
HERE
MO T
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1 PHASE EXCITATION

CCw

CK

MO

OFF —

Jqlmmmm

ON

OFF
ON
OFF

ON

OFF
ON

]

2 PHASE EXCITATION

cK uuyyyL
OFF —
OFF
#2 on
OFF —|
g3 on l
OFF
Z4 o
P
MO
1-2 PHASE EXCITATION CCW

cK

&1

z2

#3

Z4

MO

OFF:]; {
ON




APPLICATION CIRCUIT 1
(TA8415P+TD625535+MP4001

TA8415P

High Efficiency Stepping Motor Driver Circuit)

Rp

HIGHER
O suppLY

28B673( 100V 7A)
28B676( 80V 4A)

5V cyfl

H/L

CW/CCW

CLOCK

TA8415P

SR
L &b

47Tk > 4

T ALAEE LD T

LOWER
SUPPLY
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TA8415P

VeE(sat) — louT Pp — Ta
14
TYP. {
1.2
2.0 L AN
TN
1.0 \\,
- > B RN
7 0.8 b— N
5 ] p g N
= /T a 06 ‘
S 10 1 ~ ‘ o L. [ + LN
' 0.4} |
- ER .
i 0.2 .
0 0 ‘ ‘ J
0 0.2 04 0.6 0 20 40 60 80 100 120 140
Loy (A) Ta (T)
APPLICATION CIRCUIT 2
(TA8415P+TD62308BP 4 Phase Stepping Motor Driver Circuit)
39kOX 4
. . . . . . —0 5V
14) (1) (16 2 l b3 1 9
-G
CW,/CCW oA
M 6 L3 ossur,
A ny |
CPU & £ i ll
CLOCK » ~ ;=
D G —6) g @—}vmm«
< © I
— 5 : |
() Omd LN
9 —) - |
|
o
(1) ((———) PIIy
1) (8 )(5)(12)(13
1

% TD62308BP is 4ch transistor array that current capability is up to 1.5A.
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TA8415P

APPLICATION CIRCUIT 3

4 phase motor 1-2 phase excitation drive I.

o Vec =5V VouTe=12V
OQUTPUT O— ’ . v —o——— —¢——0O
ENABLE o—
CK-0UT o
RESET o1 S B

6 15

> TAB8415P j

MONITOR
ouUT

¢
—

151588x8

APPLICATION CIRCUIT 4

4 phase motor 1-2 phase excitation drive T.

Vee =5V VouTe =24V
OUTPUTQ__.J : 5

ENABLE o— L
B3 2l
CK-OUT o— xR R
RESET —
[ i
g
R R
> TA8415P D
R R
MONITOR
OuT o

151588x8
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TA8416F

LOW VOLTAGE USE 3 PHASE HALL MOTOR DRIVER

TA8416T is low voltage use 3 phase Hall Motor Driver
IC with stand-by function designed especially for
portable VCR, Head Phone Stereo and other battery
operated electrical equipment motor drive

applications.

3 phase bipolar/unipolar Hall Motor Driver

Low voltage use

SSOP16-P-225A

. Voltage drive type

Stand-by function for longer battery life

. MFP16 Flat package sealed Weight: 0.14g (Typ)
2 Hall Sensor drive available
Operating supply voltage : Vge=1.8~7.2V
Vg=0.2~7.2V

Qutput current : Io MAX = 0.7A (AVE)
1.3A (PEAK)

]

. Built-in thermal shut down circuit

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
v 8
Supply Voltage ce ' v
Vg 8
Output Current -1 fo 0.7 A
-2 g 20.0 mA
Power Dissipation Pp 350 mW
550 (Note)
Operating Temperature Topr -30~80 °C
Storage Temperature Tstg ~55~150 °C

Note: This rating is obtained by mounting on 20x20x0.8mm

PCB that occupied above 607 of copper area.
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ELECTRICAL CHARACTERISTICS (Ta=25°C)

TA8416F

TEST
CHARACTERISTIC SYMBOL |CIR~ TEST CONDITION MIN.} TYP.| MAX.] UNIT
CUIT
Iccl Vee=3V, Output "OPEN"| - 2.7 4.0
I Vee=6V, Output "OPEN" - 3.0 5.0
Supply Current cc2 - €e=b¥, Putpy
Stand-by Mode
Iccs - 0} 100 | pA
Output "OPEN" V¢c=3V
Saturation La,Lb,Lc Side il - ro=0. 24 - & -
Voltage VsL-2 - | To=0.6A - 6| 1.0 v
{a,fb,Lc Side Vsu - | Ip=10mA - 1] 0.2
Position Sensitivity VH - - 20 - mv
Sensing :
Operating DC -
Input P & CMR - 0 - | Ve i
Level 1.2
Diode Forward Voltage VF - Ip=0.7A - 1.2 - Y%
Rotation
{ Forward| V - 1.0 - -
Control Operating FRD v
Input Voltage
Voltage Reverse| VRys - - - 0.4
Operating Current |IIN(FR) - | Vp/r=3V - 100 200 | WA
Start/ Operating Run VRUN - 1.0 - -
Stand-by v
Control Voltage | Stand- VT - - - 0.5
Input by
Voltage Operating Current|IIN(RS) - VE/r=3V - 100 200 | uA
Saturation Voltage . _ _ _ _ ,
Differential 475 Ip=200mA, La,Lb,Lc 20 mV
Leakage Current 1L, - V=8V - 0 100 HA
Thermal Shut-down Cireuit Tsp ~ | Junction Temperature | 140 - - °C
Operating Temperature
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TA8416F

BLOCK DIAGRAM

id
Vs @ i

Vee

—J;\ 16 15 14
\T/Vcc £a 23 lc

F/R Ip
CONTROL CIRCUIT Io La
R/s (8 >13<
Lb
100, 12
10kQ 3 x 10}
An
10kQ | — — =N
VW | oaf ot
10kQ ! f lad
—AAA I 1 1 GND
1 2 3 4 6
+ - + - “+ —
Ha Hb Hc (Note)
(Note)

Refer to terminal description 3.
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FUNCTION

TA8416F

ROTATION CONTROL

POSITION SENSING INPUT

UPPER SIDE OUTPUT

LOWER SIDE OUTPUT

@

®

Ha

Hb

He

La b

2c

La Lb Le

O |lF|IHF|[OClO|Olo|lojO|O|H{K
=l olojlolo|HFlOojlOjR|IFHIO]O

oo jlo|(F|(FlO(RIFIO| OO O

OQlo|Cc || (PO |H|IO] OO
ool |HF|lololH|OlO| O] O}
HlilF|lo|lo|lojo|o|lo|jo|EH|O

|l ol I8 ol = =T = = = > I I o B I o = = == = =T I o ol A [ = =1

[ I e B I e B s o o N [ o O o B B o = [ I e T I o B o B o i o [ o

[ == = = e o o N o B I o = =T == e o N T N o =+ s ) e < O o

High Impedance

High Impedance

POWER DISSIPATION Pp (W)

0.6

0.4

0.2

P

p— Ta

(@ NO HEAT SINK
(@ 20%20X08mm PCB MOUNTING
(ABOVE 60% OF COPPER AREA

OCCUPIED)
- @
\
T~
I~
M~
0 20 40 60 80 100

AMBIENT TEMPERATURE Ta ()
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TA8416F

TERMINAL DESCRIPTION

1. Rotation Direction Control Input (FR Input, @ Pin)
Motor rotation direction is controlled by this terminal. More than 1V of control
voltage becomes motor forward rotation and less than 0.4V of this voltage becomes
motor reverse rotation.
22k of input resistance is equipped in series of this terminal. Therefore

input current is calculated by following equation.

_ VI-VBE _ 3-0.7 .
TINGFR) = 9257103 = 22x103~ 100HA

(V7=3V)

And the open mode of the termianl, there's no input current flow.

>

7
R — -

LIN(FR)

2. Start/Stand-by Control Input (RS Input, §) Pin)
Start (Run) and stand-by modes are controlled by this terminal.
Operating voltage are more than 1V (Start or Run) and less than 0.5V (Stand-by).

Supply current becomes less than 100uA in Stand-by mode.

R

8: 22k 1000
S —

TIN(RS)

5kQ

77
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TA8416F

Hall Sensor Inputs (Ha+’_, Hb+’_, Hc+’_,() ,2,8,&, ,®Pin)

Hall Sensor Inputs for position sensing

2 Hall Sensor Drive is also available by 4 pcs of 10kQ matrix resistors connect to
Ha+’~ and Hb+’_ terminals.

But, in case of lower speed application, poorprecision senser positioning and good
torque ripple and W/F characteristics required.

We recommend to use 3 Hall Sensors for stable operations. Input sensitivity is
20mV (TYP), but actual value is 2~3mV.

We recommend to input more than 20mV to get good W/F characteristics.

Wide DC operating range of O0~Vgc-1.2V is accomplished by PNP input circuit and
also built in hysteresis restricts mis-function caused by external noise.

But care should be taken not to have a common impedance between Hall Sensor GND

lines and the power GND line for stable operations.

Vee %} y

g g g
~N N ™~
o~ [aN [a\]

g g g g g 9

00 [ o0

10kQ 10kQ
N ‘. a DD e
— (D)= (D— (-
Ha Hb Hc

Hall Sensor Hall Sensor

Common Impedance @

/’EO‘:
GND
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TA8416F

To decrease noise problems, we recommend to connect noise suppression capacitance

(0.0001~0.02uF) between each Hall Input Terminal.

0.001~
0.024F

4. OQutput Terminals (La, Lb, Lc, . @ R @Pin)

This IC is designed for use 3 phase unipolar drive applications, but Bipolar drives
also available with additional 3 transistors.
Care should be taken with back electro motive force generated by coil not to over

the specified voltage.

Vee
()
O/
rl3\£a' b, ¢
/(12, 10)
g
(11

5. Pre~Drive Stage (fa, £b, Lc, @ s @ s @Pin)

Open collector type Pre-drive stage required current are calculated by following

requation.
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—1— Vg

v
BE(PNP;//' +- External PNP
power transistor

Vee

{9)
£a 1(€a)
6 M
“(15,14) =R
N (15,14) R

Vsu

p— . IO

I(La) = Ko hie Ko=2
hfe

I(La) = YS—VBE(PNP)-VSU

R

To

Summing that, VBg(pNp)=0.7V, Vsy=0.2V

_ hfe(Vs-0.9)

R Ko-1o

For Example, Vg=3V, hfe=100,

R=1500

Io=0.7A, Ko=2
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]

: hfe of PNP transistor

OQutput current
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TA8416F

APPLICATION CIRCUIT
1. 3-Phase Full Wave Application

181555X3

Vg =02~72V 28A1203(Y)X3
O-

Vee=18~72V
R

(O—(9—)

3 3

TA8416F

o
+ o+ + X
2 m 1'%
[ DRI I I
=+
teadicadiiend

ri; THS100 Series

(Note) . Vs and Vgg terminals connecting application also available.
. We recommend to use TOSHIBA Ga-As type Hall Sensor THS100 series.
. Output capacitans (4.7uF x3) are for noise suppression use.

It is required to increase the value if the vibration noise is so loud.
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3-Phase Half Wave Application

Vg O—
Vee O
9 16 15 14
13
TA8416F 12
10
+ o+
11 Er z
| |
'y 7
(Note) . Other circuit and configurations are all the same to

APPLICATION CIRCUIT 1.

4.74F X3

TA8416F

Care should be taken with BEMF value generated by coils that not

increase specified value of output transistor withstand voltage.
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TA8420AF/21AF

1

CHIP DC FAN MOTOR DRIVER

Built-in lock sensing circuit (Over heat protector
for driver coil).

Built-in automatic self rotation recovery circuit
after release of motor locking.

Operating voltage : Vgg gpr=4~15V

Qutput current : Ip MAX(AVE)=1.0A

. Thermal shutdown circuit incorporated.

Suitable for super micro fan motor.

Surface mountable MFP 10 package sealeded.

SSOP10-P-225

0.1g(Typ.)

Less external component. Weight
. TA8420AF has FG(Frequency generator) out for

rotation speed sense and TA8421AF has RD

(Rotation detect) out for rotate or stop sense.
MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Qutput Terminal Breakdown
Voltage @ N @ . @PIN VCER 30 v
Operating Supply Voltage . Vee opr 15 \Y
Qutput Current AVE L0 (AVE) 1.0 A
PEAK |T0Q(PEAK) 2.0 (Note 1)

FG Output Current (TA8420AF) IrG 20 oA
RD Output Current (TA8421AF) IRD
Hall Input Voltage VHM 300 (Note 2) mV
Power Dissipation Pp 735 (Note 3) mW
Operating Temperature Topr -30~85 °C
Storage Temperature Tstg -55~150 °C

Note 1. t=0.,lsec

Note 2., Tj=-25~150°C

Note 3,

occupied in excess of 30% of copper area.
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— TAB420AF/21AF

BLOCK DIAGRAM

FG
(TA8420AF)
: RD
(TA8421AF)

-O
Vee

OUT A

THERMAL

SHUT DOWN Vz=30V MIN.
OUT B
I

N J$\£\4l

SUB SUB

77
CONTROL %
PG %
— | —/\3

al

0.16
+—
3
~
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TAB420AF/21AF

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vge=12V, Rgc=910kf, Csc=0.16uF)

Operating Temperature

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST COWDITION MIN. TYP.| MAX.| UNIT
CUIT
Vee=5V, OUT A "ON" .0 5.2 7.
Quiescent Current Icc mA
vge=12v, OUT A "ON" .5 5.7 8.0
I0=0.2A, Tj=25°C - 0.75 .
I0=0.5A, Tj=25°C - 0.85 .
Qutput Saturation Voltage VSAT \
To=1.0A, Tj=25°C - 1.0 .
I0=2.0A, Tj=25°C - 1.8 2.6
Charge
Current IsL 0.25 HA
Limitting
Automatic Self Voltage Vsc - 1.3 -
Rotation Recovery v
Circuit Recovery
Voltage Vscr 2.9
On Time ton 150 200 700 ms
D t t
Ru:y DR off/ton 3 5 9
atio Tj=-25~150°C
Sensi- .
tivity Vy Including off set - - 7 mV
Operating
DC Level CMRL Tj=-25~150°C - - 2.5
(Lower)
Hall Input v
Operating
DC Level CMRH Tj=-25~150°C Vee-0.8 - -
(Upper)
FG Output Saturation -
Voltage (TA8420AF) VSAT(FG) Lpg=5mA
- 0.3 0.5 v
RD Output Saturation _
Voltage (TA8421AF) VSAT(RD) IRp=omA
Thermal Shutdown Tsp 150 _ _ °q
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TEST CIRCUIT

SW sSW
! 1 kO
Voc 0—0 <§>f o o— A
(Ige)
g:& (vgar (FG)
- W or (RD))
gl
=3
A1
§$
2<
%= N
© l; VY(¥se, scr)
7
FUNCTION
N ouT
MODE A B A B
{O)) () (@) | (W
1 H L ON OFF
2 L H OFF ON
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TA8420AF/21AF}

OPERATION OF AUTOMATIC SELF RECOVERY CIRCUIT

If Motor Rotation is disturbed by external force or obstacles.
Over Current, which have a possibility of Drive Coil Burning, is generated by

decreasing of Back Electro Motive Force (BEMF).

Therefore, Over Heat Protection of Drive Coil is required for Fan Motor Driver System.

Generally, Series Connection of Temperature Dependance Elements (Posistor) to Output
Drive Coil or to use drive IC incorporates protection circuit are required to get
coil burning protection.

Posistor is so expensive, therefore, IC's incorporate this function are coming into
wider use for Fan Motor Drive in recent years.

Generally, re-switch operation after the turn on of protection circuit is required
for system start up again because the circuit is constructed by flip~flop circuits.
But there's no use re-switch operation with TA8420AF, TA8421AF because of built-in
automatic self recovery circuit.

Fig.l shows pin voltage and the operation of this functions are as follows.

1. Normal Rotation States
Internally generated charging current of ISL (0.25uA TYP.,) charge-ups external
capacitance of Cgg connected to PIN .
But FG pulse, generates among in rotation states and the frequency is proportional
to rotation speed, discharges CL charge periodically.
Therefore, voltage of FIN is becoming sawteeth waveform and will not to reach

Vgg of limitting voltage (1.3V TYP.).

2. Motor Lock States
If a Motor is locked by external force or obstacles, internal FG pulse generation
is stopped. As a result, the voltage of PIN increase.
Torque generation is stopped after when the voltage of PIN reaches to Vgg
Further more, voltage of PIN is increased by charging current of Ig], toward the
Vgcr of self recovery voltage (2.9V TYP.).
And then the PIN voltage reaches to VgcR.
Automatic self recovery circuit operates and generates a momentary torque
(ton=200ms TYP.). But Motor can not start own rotation if the Motor is still
locked by external force or obstacles.
In this period, voltage wave form of PIN@ is becoming sawteeth that peak is

VgcR and Botom is Minimum DC level of approximately 0.7V.
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TAB420AF/21AF

3. After Release of Motor Lock
PINvoltage can not reaches Vgg level after release of Motor lock because of

discharging operation of Cgg.

VED RD OUTPUT ( TA8421AF ONLY)

e

Vscr (29V TYP)

(v

] ROTATION LOCK __|
< 2F
=
—
<) .
>
z Vge (1.3V TYP)
(=9
<
toff | ton
MINIMUM DC LEVEL 7ZERO TORQUE
(=07V) TORQUE GENERATION

Fig. 1 Automatic Self Rotation Recovery Circuit Operation
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TA8420AF/21AF

O FG output (TA8420AF) and RD output (TA8421AF)
FG output terminal of PIN of TA8420AF outputs a rotation speed proportional
FG signals with open collector mode.
This FG signal duty and mode are all the same to output A (PIN(E)).
RD output terminal of PIN of TA8421AF outputs a state signals (Rotate or Stop).
RD output becomes low (Actually VgaT(rD) level of 0.3V TYP.) when the Motor in
rotation state and generates toff pulse when the rotation is locked (Refer to

Fig. 1).

APPLICATION NOTE

© Hall Input Terminals (PIN,@)
Operating DC Level of Hall Inputs (PIN,@) are 2.5~Vcc-0.8V as specified.
If the voltage appeared at Hall Sensor output terminal within this range, there's
no requirment of external connecting level shifting resistor.
But Ra, (or Ra and Rp) is required to connect series with Hall sensor if this is

not.

Vee

C=001~0.054F

T |ra l
| e

Rp : Dynamic Resistance of

RbS
ﬂL Hall Sensor.
r
Fig. 2
Rb +—l§i
<= « - . —
2.5(V) SVeg + ——mrrag = Vee0-8(V)

. We recommend to connect noise suppression use capacitance between IN A and IN B

for stable operation.
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O Recommended Operating Conditions

TAB420AF/21AF

« TA8420AF, TA842]AF are designed for 5, 12V operating voltage use.

+ Please refer to Fig.3 of Recommendation Operating Region.

1.0 &
™\ — {=200H:

_. 08
-t
o) %
S
.06
=
z
= ™,
o5
&
g 04
5 RECOMMENDAT [ ON 2777»
= OPERATING REG1ON
© oz

0 10 20 30 40 50 60

COIL REACTANCE L (mlb)
Fig. 3 Recommendation Operating Region

O Transient Thermal Resistance

240
T
z (0.595 W)
1C OWN
;\ 200 P J l I
~ 1827C/ W 50 X 50X 1.6 mm
@ j (0.69W) PCB MOUNTING
o :
< 160 A= 1700 W
& 145C/W /T T 163C W (0735W)
= H (086 W) (077W)
* 47
120 ,/ 133C/W
é / (0.94W)
o=t
g
Z 80 >
e 1T BOC/W
S —— (1.56 W)
% 40
=
0
0.1 0.3 05 1 3 5 10 30 50 100
TIME  t (sec)

Fig. 4 Transient Thermal Resistance (Single Pulse Condition)
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TAB420AF/21AF

CmA

tee

(V)

VSAT

QUIESCENT CURRENT — Ve
8
CIHHANNEL "ON'
|
Ta= 25C Ta=75C
¢ /,‘ :—"‘
1 1T 25
555::—*”” Vee=0~20V
P
4 9
G =
= >
Vg Ree
/ o (4 CC SC
oS
5 =P
= — INB i
gl PG SG Csc
£ I
1 J—osv
el AL
0 1 L L
0 4 8 12 16 20
Vee (V)
OUTPUT SATURATION — Ig
1.6
Vee=12V
- Ta=25TC
”~
-~
12
-
-
’/
”
ol2v
0.8 — tg
G >
I=%1
- Vee  Rse
g [1N4 OUTA
=¥
0.1 _JJINH
‘Et PG SG €8¢
=2
) SR
stv
r ,J7
0 1 1 L —
0 0.4 0.8 12 1.6 20
o  (a)
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(v)

Vgar (FG)

(ms)

TAB420AF/21AF

FG, (RD) OUTPUT SATURATION — Ipg, (IRp)
0.32
Vee=12V
o' ¢C Vee=12V
- Ta=25%C
X
p (=% A
024f = L Veo  Rse ) 1)
atINA FG(OUT
| 8% 0~10V //
SHIN® Vgar (FG) —
2 sG PG Cge /
016k SF T /
j 0.8V /
, s
0.08
L~
0
0 2 4 6 8 10
Tra (mA)
LOCK DETECT CIRCUIT OPERATING TIME — RgC
1200
Cge=0.16 uF
Ta=25¢C tots
1000 ——
//
800
600 ]
//
/
400
e
/ ton
200
| A1
[ —
el
|
0
0 100k 200% 300k 400k 500k 600k 700k 800k 900 k M
Rg ¢ Q)
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TA8420AF/21AF

APPLICATION CIRCUIT

Voe=5,12V

+ | \ 910kQ

FG OuUTPUT

TAB420AF

Note 1, 4

181555%X2

|
|
|
|
|
!
!
|
|
B

.
;

Note 1. There's no requirement of this diodes in mormal applications
But if the Vg is more than 14V or use large value of coil reactance,

we recommend to connect this diodes.

Note 2., There's no requirement of this capacitance in normal applications.
But connection 0.47~10uF of this capacitance increases a stability of

operation.

Note 3. This capacitance is for noise suppression use.

Connect if required.

Note 4. We recommend to connect capacitance between each output and GND (or out<:>)

and.), to suppress RpI and noise problems.

Note 5. 1In case of large mutual inductive value between La dn Ib.
Diodes (or CR) are required to restrict parasitic oscillation caused by
negative electro-motive force generated by inductive mutual effect between

La and Lb.
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TA8420AF/21AF

(a) (b))
! M
N~ ALb
a o - La% T T %Lb
6 6
o/
C R
2 o
0.1xF 10~200
4
181555 X 2
3

—357—



TA8422F

(TENTATIVE)

o LOW VOLTAGE, LOW NOISE 2 PHASE UNIPOLAR HALL

MOTOR DRIVER

TA8422F is low voltage and low noise use Hall
Motor Driver IC designed especially for Fan

and Head Phone Stereo Motors.

Features

+ Speed Control is available with external
Resistor SSOP10-P-225

+ Low Voltage use: Vgg opr=1.2~8.0V(Ta=-30~75°C)

Weight: 0,09g (Typ.)
+ Low Noise Drive

» Higher Output Current: I, MAX(AVE) =500mA
I, MAX(PEAK)=700mA

« Few external parts required

* Thermal Shut Down Circuit provided.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERTISTIC SYMBOL RATING UNIT
Supply Voltage Vee 8 v
Output Bregihﬁéwn Voltage Vo 10 \

o T, (AVE) 0.5
Qutput Current T, (PEAK) 0.7 qotE 1y |
Power Dissipation 1;D 735 (NOTE 2) mW
_Bpé;;ting Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

NOTE 1: t=lsec

NOTE 2: This value is obtained by 50x 50 x 1.6mm GLASS-EPOXY PCB Mounting occupied

in excess of 30% of copper area.
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T1A

ELECTRICAL CHARACTERISTICS

TA8422F

(Unless otherwise noted Vgg1=Vgep=3,0V, Ta=25°C)

CHARACTERISTIC SYMBOL MCEIA;éJ[}{II;QG MEASURING CONDITION|MIN. | TYP.| MAX.|UNIT
I -1 Vee1=3V - 1.0 2.0
Supply Control Side 7ICC1 5 VCC1 6V 1.5 3.0
u - = - . .
ccl - ccl mA
Current Ieeo-1 Veeo=3V - 27 45
Drive Side
Ieco-2 Voap=6V - 35 | 50
VSAT1 I1,=100mA - 50 | 100 -
0 i Vol - m
utput Saturation Voltage VSAT? I,=500mA N 220 380
Therma% Shut Down Circuit 5D _ Ti Measure 140 | 155 B e
Operating Temperature
Hall Sensor Input Voltage| Vg - 50 - 100 | mVp-p
Sensor Input Vee
- 0 - v
Common Mode Range CMR -1.0
BLOCK DIAGRAM
PC La Lb
(7)— {2) 1
) -/ \J
PHASE COMPENSATION QUTPUT
Vool Q@ POWER SUPPLY ( CONTROL) 5
SPEED (&) veez
CONTROL POWER SUPPLY
AMP THERMAL (DRIVE)
SHUT DOWN
HALL AMP ‘J
L
H \
* HALL INPUT PRE- DRIVER ™ :
Ha _
S—GND( 1 3)
SIGNAL GND POWER GND
INH
fG\SPEED CONTROL

sC
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TA8422F

TERMINAL DESCRIPTIONS
PIN NO. SYMBOL FUNCTION
Signal GND
C) S~GND Care should be taken not to have a common impedance with P-GND

(() PIN) line for stable operations.

La, Lb

Qutput La, Output Lb

Open Collector type Outputs

P-GND

Power GND
Care should be taken not to affect any influences to other cir-
cuits especially for C) PIN caused by large output current flow

through this terminal.

Vee?

Power Supply(Drive) Connect Bypass Capacitance if required.

sC

Speed Control

Parallel connection of 0.1uF and 5~15kQ is required for speed
control. This time constant controls Motor Speed. Higher value
of Resistor sets the Motor Speed low and Lower sets high.
Temperature Dependant Resistor compensates temperature character—
istics of Motor Speed. Rotation speed vs Vpe characteristics is
improved by using large value of this capacitance. But this
results bad ripple rejection characteristics. So we recommed to
select optimum value of the capacitance. Connect this PIN to GND

if the Motor required no speed control feature.

PC

Phase Compensation
Connect 0.1uF~2.2uF capacitance for frequency compensation.
But if the Motor required mo speed control feature there's no

requirement (open) of this capacitance.

® O

Ha+,Ha"

Sensor Inputs
Recommend to input less than 100mVp-p of Hall Sensor Output Vol-
tage to keep low noise characteristics of this IC. We recommend

to use TOSHIBA GaAs Hall Sensor THS1000 Series.
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TA8422F

APPLICATION CIRCUIT 1 (Speed Control Application)

———

NOTE1

g

}___
F

Voe=3.0v

Vel gs
sc Veez 7

TSD

THS 100
SERIES

7

PRE-DRIVER

] Ve

INH

V4

0.1 uF 17K

10kQ VR

NOTE 1: Connect if required
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TA8422F

APPLICATION CIRCUIT 2 (Free Running Application)

THS100
SERIES

NOTE 2
D1 ] DzI i
| ! |+
X 3% =
| i | NOTE 1
PC L-——91a L--=21b )
{D)— (2) W r i
Voe=3.0V
5
sC Veez
TSD
PRE - DRIVER ™ J—K
l (3
N
INH
-

NOTE 1: Connect if required

SC

NOTE 2: D1 and D2 are required to connect if the BEMF generated by Output

Coils over the specified Output Break down voltage (Vo=10V).
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TA8423F/P

3 PHASE B1-DIRECTIONAL HALL MOTOR DRIVER

The TA8423P/F are 3 phase Bi-Directional Hall Motor
TA8423P

Driver IC designed for VCR (Capstan, head and reel),
ADP, Tape Deck, FDD and other Output Driver for

3 phase bipolar Hall motors.

. Few external parts required
. Wide operating supply voltage range DIP16-P-300A
Vee(opr)y=7~17V

. Forward rotation, reverse rotation and stop are

TA8 423F

controlled by 1 terminal signal control and easy
to interface with CPU.

. High sensitivity of the position sensing circuit.

HSOP16—-P-300

(Hall sensor input) : Vg=20mV(Typ.)
. Large output current : Ig Max=1l.2A (AVE) Weight:
. Protect diodes equipped for all inputs DIP16-P-300A: 1.11g(Typ)

Recommend to use TOSHIBA Ga-As Hall sensor HS0P16-P-300: 0.5g (Typ.)

"THS100 series"
. Built-in internal reference

. Built-in thermal shut down circuit

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage ' Vee 18 v
Output Current To 1.2 A
Hall Sensor Input Voltage VH 400 mvV
TA8423P 1.2
Power Dissipation TA8423F Pp 0.9 W
8.3(Note)
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

Note : Tc=25°C
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TAB423F/P

BLOCK DIAGRAM

(TAB423F/TA8423P)

v
Vin

Control input4-<5

5V (DC)

23V
.T

Forward rotation,
reverse rotation

and stop

POSITION SENSING CIRCUIT

Hall Sensor Input
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ELECTRICAL CHARACTERISTICS (vge=12v, Ta=25°C)

TA8423F/P

Operating Temperature

CHARACTERISTIC SYMBOL E?;T TEST CONDITION MIN. | TYP. MAX. | UNIT
CUIT
Iccl FRS Open 8 19
Supply Current Ige2 1 FRS=5V 4.5 9 21 mA
lces Vec=18V, FRS=GND 5.5 . 11 22
Reference Voltage Vref 2.2 2.3 2.4 jﬁa
Voltage Gain Gy - 1.0 -
gggfrol Input Current Iin 1 ViN=3.5V - 2.5 10 UA
Reference Voltage
Ripple Rejection Rr ~60 - - dB
Ratio
Cut-off Current Upper Side LoL(u) - Vee=18Y - - 20 HA
Lower Side ToL(L) Vee=18v - - 50
Saturation Upper Side Vsat(U) 2 I1=1A - 1.5 1.9 v
Voltage Lower Side | Vsat(L) Ti=1A - o8| 1.2
Gain Difference 4Gy 1 - - ESN AQT
Residual Output Voltage Vor 1 - 0 10 mV
b Input Sensitivity VH - 20 - mV
osition
Sens ine fET?ZQQMEZEge O | 3 S I e
e ST g B
Rotation Control Forward VF -0.3 - 1.3
(Input Operation Stop Vg 1 2.4 - 3.0 \Y
Voltage) Reverse VR B 3.9 - vee
Thermal Shut Down Circuit TSD _ 150 a _ °c

—365—



TA8423F/P

TEST CIRCUIT 1

-
o
2z

Control Input

GICICICICIO i

TEST CIRCUIT 2

<
~
I <
1 @ —0O Voo
Vee L L Loqpxs =
) T
N La
16) A
1 N——r
N
Lec Ry, =40 X3
Irrs
T\FES I o
2 FRS
\4J RS Input
L Rr Rp=1Q
3,13/3,14 ) ' MA
GND
Fin/ 13
VRF

VIN
Control Input

Hall Sensor Hb

He

L hbdbd

|
TS
o=
Vee=12V
Vee ;L L Lorurxs
o) o
uLa
\
~ " SAT
16 A
uLb L___ Lower Side

- Measuring
Upper Side

Ry, =40X3 Measuring
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TAB423F/P

TEST CIRCUIT 3

R
N
] <
O Voo

1
v A
—TT-T
N 1a
7o)
NSTh

Iemr ES)LC

Hall Sensor O—@

Input

LHEES @

TA8423P/TA8423F
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TAB423F/P

1. CONTROL INPUT CIRCUIT

Vin

Output Transistor
To Qutput li li I:]
i
To

VrRr=FRp - I,

VRF(=Rp-I1) of feed back voltage is feed backed to negative input of control amp

internally.

Voltage gain becomes approximately equal to 1 (0dB) by this internal feed back.

(Note) 2 terminals (:), <:> Pins for F version and(@), (:) Pins for P version) are

provided for RF terminal to decrease the interference caused by internal

common impedance.

Both Pins are required to connect for stable operation.

Vee — VCE(SAT)

Rp+ 2 - Ry,

Vgr

INPUT — OUTPUT CHARACTERISTIC

VRF — Vin

e

R1,: Output Coil Resistance

/GAIN'=.1

VCE(SAT) : Output Saturation Voltage
(Upper and Lower Side

Total) .

2.26

2.3

2.34 2.38
Vin <V)

242 2.46
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TAB423F/P

VRF is feed back voltage generated by Rp and output current of Iy, drive current
of Ip and internal reference circuit current of IR.
But Ip and IR are negligible therefore,

Ir € 1Ip + Ip

VRF =RF (I1, + Ip + Ip)

I, > Ip, IR

VRF==1IL * R¥

Iy

Ip

IR

b

Rp VRF

-

0 Torque state is obtained when less than 2.3V of control voltage fed into input

terminal.

0 Torque state also obtained by select a stop mode by controlling FRS input

(@rin).

Less supply current is obtained with this condition.
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TAB423F/P

2. FRS CIRCUIT

51V

4.4xQ)

ti To Forward Rotation Circuit

1.2xkQ

4.4%Q,
W\

Tﬁ To Reverse Rotation Circuit

GND

Forward, Reverse and Stop Modes are selectable by controlling this terminal.
Specified voltages are less than 1.3V (Forward), 2.4~3.0V or Open (Stop) and
3.9V~Vee (Reverse).

VFRS — IFRS characteristic is shown below.

Irrs — VFRS

80
40 ///////
< /
3
” 0
2=}
fe
—r
_40///////
- 80
Q 1 2 3 4 5
L VFRS (v)
FORWARD STOP REVERSE
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TA8423F/P

FUNCTION
Position Sensing Input Output
FRS Input (4 Pin)
Ha Hb He La Lb Le
1 0 1 L M
1 0 0 M L
L 1 1 0 M H L
(v4<1. 3V) 0 1 0 L H M
0 1 1 L M
0 0 1 M I
1 0 1 L H M
1 0 0 M H
H 1 1 0 L H
(3. 9v<V4<yce) 0 1 0 H L M
0 1 1 H M L
0 0 1 M H L
1 0 1
M 1 0 0
2 4YSVLLT . O 1 1 0 High Impedance
or Open 0 1 0 (Stop)
0 1 1
0 0 1
Note: '"1" of the Hall Sensor input means that voltage above +20mV is applied to

the positive side of each Hall Sensor from the negative side and "0" means
that voltage above +20mV is applied to the negative side from the positive
side.

In this case, needless to say, DC potential must be within the specified
common mode voltage range of Hall Sensor input.

Further, "H", "M" and "L" of output mean Vcc-VsaT1=1/2 Veg and VSAT2,

respectively.
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TA8423F/P

APPLICATION CIRCUIT

Control

Note

Note

Note

Note

Signal O- +
Input

O Vee=12V

O—MA— 5V
F/R/S

104F

Note 2

+| + §
2 o7 F;o Note 4

-t

20001 ERI0 000

TA8423F

3 Ry
Note 1

Power Supply for Hall Sensor

Recommendable value of Rf is 0.3 to 50. It depends on required initial
torque, gain, coil impedance and control voltage of Pin 5.

To connect directly to IC Pin (Fin for F version and (:)Pin for P version)

and GND to eliminate the influence of common impedance.

It is required to increase the value of this capacitance for stable operations
in case of poor wiring or patterning of PCB.

Special care should be taken not to have a common impedance with GND line,

RF GND line and Hall Sensor GND line.

Please seclect to optimum value for eliminate a vibration noise and parasitic
oscillation. And also to change the conmmection (for example, each output to

Vee or to Rp) for getting better characteristics.
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Pp (W)

Vsat (u) (V)

VsaT(u) — Io (UPPER SIDE)

2.0
1.6
/
Pl
1.2 "
e
h/'/
0.8
0.4
0
0 0.2 0.4 0.6 0.8 1.0 1.2
Ip (A)
TA8423P Pp — Ta
1.4
NO HEAT FIN
1.2 —~
\\
1.0 \\\
N
08 N
N
0.6
0.4
0.2
0
0 20 40 60 80 100 120 140
Ta (C)

~-373—

Vsar(1) (V)

Pp (W)

TA8423F/P

vSAT(L) — Ip (LOWER SIDE)

2.0
16
1.2
0.8
L~
0.4 '//
/
/
0
0 0.2 0.4 0.6 0.8 1.0 1.2
Ig (A)
TA8423F Pp — Ta
THERMAL RESISTANCE
3 Ryp(j-c)=15C/W
Rin(j-a)=140C/W
(1) 60X 30X 1.5mm PCB MOUNTING,
COPPER AREA ABOVE 50%
2 (2) NO HEAT FIN
1
1 2 \<>
\\
\ \\
~ \\
N~
\_\\\
0
0 50 100 150
Ta (C)



TA8424F

TENTATIVE

3 PHASE HALL MOTOR DRIVER IC

TA8424F is non switching type 3 Phase Hall Motor
Driver IC consicted of TG /fmplifier, Regulator for
Hall Sensors, control Amplifier and 3 Phase Output

Drivers.

Low Noise (Quasi Sinusoidal Drive), Current Control
Motor Driver.

Low Output Impedance with B Class Push-Pull Driver.
Output Current Up to 1.2A.

Operating Voltage Range : V¢C opr=7~17V

HSOP20-P-450

Built-in Thermal Shutdown Circuit, FG Amplifier Weight:
and Regulator.
2 Brake Modes Available (Short Brake and Dumping
Brake).
Regulator for built-in Hall Sensors.
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vee 18 v
Output Current (Average) Ip 1.2 A
FG Output Current TFGO 12 mA
IrGsS 14
Regulator Output Current IREG 30 mA
1.0 (Note 1)
Power Dissipation Pp 3.2 (Note 2) W
5.8 (Note 3)
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

Note 1 : No Heat Fin
Note 2 : 50X 50 x1mm Fe board, Mounting

Note 3 : Tc=75°C
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BLOCK DIAGRAM
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TA8424F

ELECTRICAL CHARACTERISTICS (V¢g=12v, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CIR~|TEST CONDITION MIN. | TYP.| MAX UNIT
CUIT
Iccl FRS=2.5V - 12.5 25
Supply Current Icc2 FRS=GND - 14 25 mA
Ices FRS=5V - 14 | 25
. Veg=12v
Rotation Control Gain (V¢ - 0Out) GyCo VE 50mVp—p 7.5 13 18 dB
Control (Sink
Cireouit Input Current (V) ICIN ViN=GND Gurrent)] - 0.2 5 A
Internal Reference-1 Vref 1 .15 12.30 {2.45 v
Common Mode Range CMRH 1.5 - 5 v
Position
Sensing Input Current Iy VIN=2.5V - 0.2 3 HA
Circuit Voltage Gain (Fach Hall VIN=5V
Input to OUT) GvHo Vee=12v 40 47 51 dB
Upper Side Saturation VSAT(U) Ip=1.0A - 1.2 1.9
Output Lower Side Saturation VSAT (L) I0=1.0A - 0.7 1.5 v
Driver
Quiescent Voltage vos Vin=1l.0v 5.0 5.5 7.0
Quiescent Voltage Each Output _ 25
Difference Voor to Output 20 mv
Open Loop Gain GVFG frg=1kHz - 70 - dB
Band Width frg nC - 50 | kHz
i =5mA 1.0 2.1 4
FG Amp Output Voltage Swing VrGo Irgo v
FGS Saturation VSAT (FGS) IFPGS=4mA - 0.15(0.25
Internal Reference-2 Vref 2 2.1 2.5 2.9 v
Hysteresis Voltage VHYS - 100 250 mV
Operating
Fub Voltage VEWD 4.0 - vee v
Rotation Operating
Direction STOP Voltage VsTop 1.9 - 3.1 v
Control Operating T
v -
REVERSE Voltage REV 0 1.3 v
Regulator Output Voltage VREG Ip=10mA 4.7 5.1 5.5 v
Thermal Shutdown Operating T .
Temperature SD 150 - - ¢
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Operating Mode

MODE FRS A OUTPUT
La=Ha-Hb
Forward L VIN> 2.3V | Lb=Hb-Hc
Le=Hc-Ha
La=-(Ha-Hb)
Reverse a Vin>2.3V Lb=~(Hb-Hc)
Le=-(He-Ha)
Stand-By M - Center (Note)
Brake - ViN<2.3V Center (Note)

Note Low Impedance

Ha=Asinf

Hb=Asin(#-120°)
He=Asin(f -240°)

TA8424F

Ha Hb He
AL
1
2
Hall Sensor
Output
-A L
FRS=1L
La

Outputs Lb \/ \/
w LN N
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TA8424F

(1) Control Gain (Gyco)

T

L
j-‘ —= TO BIAS CIRCUIT
—K } - OQUTPUT TRANSISTORS
f
B
Viefl =23V =
g E
w
e ] T o
CIN GND

VNF= 1o, Rp

Negative Feedback is looped by Rp and connected its line to pin.
Feedback Voltage VNF is generated by Ry and Output Current Ig.

It is possible to decrease the feedback by connecting a resistor between pin

and pin.

Input current of V¢(Ig IN) vs Vg characteristic is shown below.

IcIN — VIN

0
<
3 7
~ /

-o01
&
=

02

0 1 2 3 1 5
vin (V)
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TA8424F

(2) FG Amplifier and Hysteresis Amplifier

pA

2700 . {
' \II] —T— Vieg2 =25V
IFGSI :‘

Vecor Veeg ¢ ‘ GND

FGS @ FGO @FGIN' 20) FGyyn©

Schmitt Output

10kQ
L

2.5V of Internal Reference is equipped with FG Amplifier. FG signal is fed
into FGINt and FGyy~ inputs with differencial mode and outputs to FGO ( pin).
Amplified FG signal is wave shaped by Hysteresis Amplifier in following stage
and outputs a wave shaped signal to FGS ( @ pin).

VsaT(FGsS) — IFaGs

0.2 /

/

\

VSAT(FGS)
o

0 2 4 6 8 10
1rGs (mA)
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TA8424F

(3) Regulator

Yee

IREGJ

GND

) Vres

Internal regulator outputs 5V and this current capability is up to 30mA.

Vee vs Vreg characteristic is shown below.

Vieg — Veeo
6
]
5
4
=
3
£ l
©
= 2
1 I
0 I
4 6 8 10 12 14 16 18
Vee (V)
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TA8424F

(4)

FRS Input (Rotation Direction and Stop Control)

Vee
®

Forward Control Signal

Vreg

33k

s

13kQ

PJ—— Reverse Control Signal

GND

4kQ
WA

4k Q)

AAA,

l IFRs
oL

FRS input is a control terminal of Motor Rotation Direction and Stop.
Inputs Vyrg Voltage of less than 1.3V sets the Motor direction reverse, 1.9~3,1
sets stop and 4V Vgc sets the Motor forward direction.

Vrrs vs IpRrs characteristic is shown below.

IFrs — VFRS

0

~

-«

£ —U

W "

G 1]

5

R __} s I T
_2/
0 1 2 3 4 5

Vrrs (V)
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P

VSAT(U)

Pp (W)

@ \
2 \‘ A
®
[

VsaT(u) — lo

VsaT(L) — lo

1.6

0.8

\
\
\

VSAT(L)
(=]
e

04 0.8
Ip (&)

Pp — Ta

Ig (A)

THERMAL RESISTANCE
Bin(j-c)=13C/W
Ryp(j-a)=130C/W

@ INFINITE HEAT SINKING

@ NOTE 50X 50X 1mm® Fe HEAT FIN

3 NO HEAT FIN

@

0 50 100 150

200
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TA8424F

APPLICATION CIRCUIT

Note 1. Connect if required (0.1~1uF)

Note 2. Care should be taken not to have common impedance between Ry GND Line and

other small signal lines for stable operations (especially for Hall Sensor

GND line).
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TA8425H

PWM CHOPPER TYPE BIPOLAR STEPPING MNTOR
DRIVER.

TA8425H is PWM chopper type sinusoidal
micro step bipolar stepping motor driver,

Sinusoidal micro step operation is
accomplished only a clock signal inputting

by means of built-in hard ware.

1 chip bipolar sinusoidal micro step

stepping motor driver.
. Output current up to 1.5A(AVE) and
2.5A(PEAK) .

HZIP25-P

. PWM chopper type.
Structured by high voltage Bi-CMOS

process technology. .
Weight: HZIP25-P: 9.9g
. Forward and reverse rotation are available.
2, 1-2, W1-2, 2W1-2 phase 1 or 2 clock drive are selectable.
. Package: CPP-25
40kQ(Typ.) of pull up resistors are provided with CK1,CK2, ENABLE terminals.

40k(Typ.) of pull down resistors are provided with M1,M2, REF Il terminals.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
v 5.5
Supply Voltage cc v
VM 40
1o (PEAK) 2.5
Cutput Current A
10 (AVE) 1.5
Input Voltage VIN ~Vge \
*5
Power Dissipation Pp W
EX I
Operating Temperature Topr -40~85 °C
Storage Temperature Tstg -55~150 °
Feed Back Voltage Vi 1.0 A

* No heat sink
% Te=85°C
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BLOCK DIAGRAM

Vee VMA
(13) o
@ \Zf/
M1 o b = o] 23 ¢A
DECODER
BRIDGE
M2 e p — ENABLE 20—
] A
cw/cew (5) b DECODER DRIVER
ck1 (7 ;>
NF 5
+ 61
ke G —C
OUTPUT
CURRENT
ENABLE(} CONTROL
15)VMp
08¢ {}——ﬂ osc _ o -
. DECODER
OSCJ; — _+ | BRIDGE
ENABLE ————Q
]
DECODER DRIVER
REF IN Q?
REF Iy ¢ H
MAX OUTPUT
0. NF
Vip=0.7v CURRENT CURRENT + 6% B
REF IN:L LIMIT CONTROL N
Vyp=0.5V
(1) (22)- (17)
SG PG-A PG-B
N
(Signal GND) Power CA])) (Power GND B)
Pull Up/Pull Down Resistance : 40kQ(Typ.)

s 5 E}

>

Pin No Conection.
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TA8425H

FUNCTION TABLE

INPUT

CK1 CK2

Cw/ccw

ENABLE

MODE

M1 M2

INPUT MODE
(EXCITATION)

H

L

o

CW

2 Phase

L

INHIBIT

1-2 Phase

L
o

L

CCW

W1l-2 Phase

L

INHIBIT

[s= i IS nalll e ol B

H 2V1-2 Phase

H

CCW

H

INHIBIT

CW

i
I L
H
L
I
JL
H
L

INHIBIT

H
L
i
JL
X

R

|t e e

Z

PIN CONNECTION

S-GND
NC

ENABLE

osc
CW/CCW
CK2
CK1

M1

M2

REF IN
NC

NC

Vee

NC

VME

ZB
P-GND-B
NFg
ZB

1y
NF 5
P-GND-A
A

VMa

NC

Note. NC: No connectio

(TOP VIEW)

L= e R =S BN JC R S

L1

 e— Y
 me— ¥}

n
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TA8425H

RECOMMENDED OPERATING CONDITIONS (Ta=-40~85°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX.| UNIT
Supply Voltage vee 4.5 5.0 5.5 \Y
Output Voltage VM 21.6 24 [26.4 v
OQutput Current IoyT - 1.5 - A
Input Voltage VIN - - vee \Y
Clock Frequency fCLOCK - - 5 kHz
0SC Frequency fosc 20 - 40 kHz
ELECTRICAL CHARACTERISTICS (Ta=25°C, V¢(g=5V, VM=24V)

TEST
CHARACTERISTIC SYMBOL. [CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Input Voltage High VIN H MI1,M2,CW/CCW, REF IN 3.5 - Vee v
Low | VINL | 1 |EWABLE, cKl, CK2 eNp | - b
Input Hysteresis Voltage VH - 600 ~ mVy
TIN-1 (1) M1,M2,REF IN, ENABLE _ 125 | 250
ViN=5.0V
T1N-2 (H) CW/CCH,CK1,CK2, VIN=5.0V| - 0 10
Input Current i HA
P IIN-1(L)| 1 [REF IN, Vin=0V - | 40| 70
SOURCE | I1N-2(L) CW/CCW,CK1,CK2, ViN=0V - 125 250
TYPE I1N-3(L) ENABLE, Vin=0V - 100 160
‘ 1TN-4 (L) M1,M2, ViN=0V - 20 50
Output Open
Vee Leel - 40 55
. (2,1-2 Phase excitation)
Quiescent Current 2 i mA
Output Open (W1-2,2W1-2
v I - 38 53
ce ce2 Phase excitation)
REF TN .
Comparator nigh | VNF(H) - OutpEE gpen Ny 0.56 | 0.7 |0.82 v
TR - ote
Reference Voltage [y o 1 v (L) | - [Gutpat tpen 0.34 [0.45 |0.66
Output Differencial IAYS) - A -10 - 10 7
Cosc=0.0033uF, Ryp=0.7Q
Vyr (L) /Vygp (1 .
Uy (B) - Vyp (L) AVNF wr (1) /Vigp (D) 61 67 81 7
Cogc=0.0033uF, Ryp=0.78

Note. 2 Phase excitation, Ryp=0.7Q, Cpgg=0.0033uF
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TA8425H

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, VM=24V)

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP. | MAX. | UNIT
CUIT
NF Terminal Current INF - |SOURCE TYPE - 170 - UA
0SC Fregquency fosc ~ |Cosc=0.0033uF 25| 44 62 | kHz
Minimum OSC Frequency fosc(Maxy - 100 - - kHz
Maximum OSC Frequency fosC(MIN - - - 10 kHz
OUTPUT BLOCK
Upper Side | VSAT Ul - 2.1 2.8
- |Ioyr=1.5A
Lower Side | VGAT L1 - 1.3 2.0
Output Upper Side | VSAT U2 - 1.8
Saturation L side | v - |Toyr=0.8A 11 15 v
Voltage ower Side SAT L2 - . .
Upper Side | VgaT U3 IoyuT=2.5A - 2.5 -
Lower Side | VSAT L3 Pulse width 30ms - 1.8 -
Upper Side VF U IoyuT=1.5A - 3.2 -
A/B OUT - {1.5 |21
Lower Side VF L =
Diode Forward 5 A/B OUT - 11.9 2.5 v
Voltage Upper Side | Vpy2 IoyTr=2.54, Pulse - | 4.0 -
Output A,B width - 1.8 -
Lower Side | VpL2 — 30ms
Output A,B - 2.5 -
Output Dark Current M1 - |ENABLE : H Level - | - 50 | wA
(A+B Channels) M2 - [ENABLE : L Level - 8 15 | maA
2W1l-2¢ |W1-2¢ | 1-2¢4 6=0/8 - 100 -
2W1-2¢ - - =1/8 - 100 -
2W1-24 |W1-2¢ - 8=2/8 83 90 96
A-B REF IN: H
ghOpzlig wl-26| - - vEcTor | - |27 | mype0.70 74 82 %0 A
UETENT 1 ow1-26 | W1-24 | 1-24 0=4/8 | Cosc=0.0033uF| 65| 74 | 82
(Note 1)
2W1-24 - - #=5/8 55 64 72
2W1-2¢ [W1-2¢ - =6/8 45 52 62
2W1-24 - - 0=7/8 29 39 48
2 Phase excitation mode VECTOR - 141 -

Note 1.

Maximum current (#=0) : 100%

2W1-24
Wl-2¢
1-2¢

2W1-2 phase excitation mode

: Wl-2 phase excitation mode

1-2 phase excitation mode
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ELECTRICAL CHARACTERISTICS (Ta=25°C, Veg=5V, Vm=24V)

TA8425H

CHARACTERISTIC SYMBOL gﬁg? TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
2W1-26 | W1-24| 1-2¢ #=0/8 - 100 -
2W1-2¢ - - 8=1/8 - 100 -

A-B 2W1-24 | W1-24| - #=2/8 - 90 -

g:iiii:g =26 - | - vEcTor | - [/=3/8 §§§=éﬁ;oF - 83| - 7

(Note 1) |2W1-24 | W1-24| 1-24 8=4/8 | Cogc=0.0033uF | - 77 | -

2W1-24 - - 0=5/8 - 69 -
2W1-24 | W1-24| - 6=6/8 - 61 -
2W1-24 - - 6=7/8 - 51 -

2 Phase excitation mode VECTOR - 141 -
A6=0/8-1/8 - 0 -
a6=1/8-2/8 - 62 -
26=2/8-3/8 | ggr IN: B | ~ 54 1 -

Feed Back Voltage Step AVNF ~ |80=3/8-4/8 | Ryp=0.7Q - 54 - mV
80=4/8-5/8 | Cogc= - 75 -
2p=5/g-6/8 | 0-0033KF | _ 77 | -
A=6/8-7/8 - 90 -

tr _ - 0.3 -

> R =20, VNp=0V, CL=15pF| _ 55 -
Output Tr tpLH _ |CK~Output - 1.5 - us
Switching Characteristics _ 2.7 _

tpHL

tpLH _ |osc~output - 5.4 -

CpHL - 6.3 -

Output Leakage | Upper Side | Ion R —— - - 50 uA

Current Lower Side | IgL - - 50

Note 1. Maximum current (f=0) 1007

2W1-24
Wl-24
1-24

2W1-2 phase excitation mode

1-2 phase excitation mode

: Wl-2 phase excitation mode
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TA8425H

(W)

Pp

(C/W)

Rin(j-c)

Pp — Ta
@ INFINITE HEAT SINK
R,h(j_c)zl.s"C/W
@ HEAT SINK
( with 3.5°C/W Heat Fin and include 1.5°C
contact thermal Resistance ; Total 5C/W)
® NO HEAT SINK Ryp(j-a)=25C/W
50
@D
40 \\\
N
%0 AN
@ \\
’ \\
N
0 N\
N
® \
\\4
. — ]\
25 50 75 100 125 150
AMBIENT TEMPERATURE Ta (°C)
TRANSTENT THERMAL RESISTANCE
50
NO HEAT SINK H
30
|
)
10 A
=
5 e 2C/W HEAT SINK |
3 ]
———/
o=
/———;——-‘/
-
0.5
0.3
1 3 5 10 30 50 100 300 500 1% 103 3x1035x10° 1x 10
TIME (sec)
hd
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TEST CIRCUIT-1:

Vin(H), (L) . In(H), (1)

TA8425H

TEST CIRCUIT-2:

5V

=391—

[ Joscilloscope
SW8 ) (9 @ é; /i
Wi CLK1 @) Vee Vi € oA g
0 I \: L4y -4 3
SW2 O Vi 24Vag - 2V
CLK2 A
o
SW3
M1
o (20)
SW4 M2 oB SWiL
5 TA8425H @—o
SW5 ) “T o=
O CW,/CCW @ A
o
WO EnabLE
aSW7 REF IN @
%——. 1
o el PG Q
2 Q}) 22
7
Icc
oRORO, ®
, i Vv V
T o e oy MG
—O R
Vi 24V - Voo oy
¥o) CLK2 -
-
—0 1 ~ NF
o o——(5) (o) —2
O .
M2 (9) TAB 125k @
-0 CW,COW C -
16
—O ENABLE C @ NFy
L
SC
@ D 08
L Su PG 5
od =7
) S|
7T




TA8425H

TEST CIRCUIT-4: Vp_y, VE-L

@@ 24 7

A
M 23_¢A__MGO

TAB425H

®
o

CHONONONONONC

C 0SC
PG !

SR

TEST CIRCUIT-6: Igy, IoL

éB
TA8425H @——o——o

CHORONONORONC)

ONCHC T
I




TA8425H

TEST CIRCUIT-3: Vyp(H), (L)

/S m—
)L d l-VM 24V
CK1 Vee VM S 2A
© E
K2 S
LG 20)2A
+——0

a
=
<
:o,/o———hﬁ@ TAB425H 528 = =
&
O cw/ccw® —~\ 0B
—0
o) ENABLE : =\ NFp -
Oy, REF IN . 0sc
O 4
———O ‘ED SG PG

(S

.oV

I C? ©w @ s
o™
o

Ryp:07Q
AW
1"
i
©

—

TEST CIRCUIT-4: Vgar-u, VSAT-I,

| Lo
b ™

| 3 CK1 <7>
CK2 C
M)

f=

2 M2 9 TA8425H
3
v 2
CW/CCW 5 @ oB (Note) &
ENABLE NFg
F——O’/Cr_____‘___<§> EE}____—'

REF IN

0S8C
10 —
—O 4
- oV

T ey 1

(Note) Adjust a resistance-value so as to get output current: 1.5A/0.8A
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TA8425H

CHARACTERISTICS, WAVEFORM

CK{0SC)~0OUT

10%

tos t
CLOCK (tose) (tosc)
(osc) ) -
VW -t -——————— -
90% AKW
ouT 50% - 50%
10%
GND
ty te
tora tpHL
I S
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TA8425H

QUTPUT CIRCUIT

CHANNEKJ‘IIIIIID

[ . &{15 VM
DECODER —>0-
11

i I

| . ‘\3116 5

lJ> f}_\ NF
@/~
~
z %/17 .

NOISE CANCELER CIRCUIT +

DECODER —————»———1

MAX CURRENT
LIMIT

EL (1)

REF IN-H
VNF=0.7V

j EN
OUTPUT CURRENT 0sc
CONTROL

REF IN:L
VNF=0.5V
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TA8425H

INPUT CIRCUIT
CK1, CK2, CW/CCW

. Vee
Terminals

PULL UP RESISTOR

TO LOGIC _—\l
Q4

VW

GND

M1,M2, REF IN, ENABLE Terminals

(8,9,10,3)

s ¢ Note. ML,M2 : R3=10kQ

Vee

REF IN @ R3=6.5kQ
ENABLE : R3=4kQ

40k

PULL DOWN RESISTOR

T0 LOGIC =——
Q4

GND r,

0SC Terminal

. )Lcosc

Ve

TO COMPARATOR

GND
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TA8425H

0SC FREQUENCY CALCULATIOM

Sawtooth OSC circuit consists of Ql through Q4 and Rl through R4.

Q2 is turned "off" when VosC is less than the voltage of 2.5V+VBE Q2 approximately
equal to 3.2V.

VoSC is increased by CQSC charging through RI.

N3 and Q4 are turned "on" when Vpogc becomes 3.2V (Higher level.)

Lower level of V@ pin is equal to VBE Q24+VSAT Q& approximately equal to 1.4V.

Vosc is calculated by following equation.

T C - R1
Vosc = 5 - (1-e 0S¢ )

Assuming that Vogc=1.4V (t=tl) and =3.2V (t=t2),
COSC is external capacitance connected to pin(4 and Rl is on-chip 10k resistor.

Therefore, 0SC frequency is calculated as follows.

1.4

=)

tl=-Cosc - Rl «+ €n (1 -

t2=-Cosc - Rl - ¢#n (1 - éég )

1

1
fosc = =
t2-tl Ccosc (Rl-¢n (1- i§3 ) - Rl-¢én (1~ égg )

1

8793 Cosc (kHz) (Cosc : u«F)
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TA8425H

APPLICATION CIRCUIT

Voe=5V
Vee VMB @E}# O Vy=24V
v ]
(Note.3) \ (Note. 3)
VMa | 24 l
CLK CK1
ouT,
(Note,1)
CLK CK2 l
CPU
0uTR
1.0 A2

CW,CCw CW/COW 3y

!

TA8425H

oUTy

—ﬂﬂ@ ENABLE

H/L M1
H/L M2
H L

ERRY

0.80,72W
vea [21)
REF IN
0.8Q/ 2w

(Note) Schottky diode (3GWJ42) to be connected additionally between each output
(pin 16/19/20/23) and GND for preventing Punch-Through Current is recommended.

(Note.2)
GND

(Note) OGND pattern to be laid out at ome point in order to prevent common impedance.

(Note) Capacitor for noise suppression to be connected between the Power Supply
(Vee, VM) and GND to stabilize the operation.
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TA8425H

EXCITATION

2 Phase Excitation

(M1:L, M2:L)

CK

1-2 Phase Excitation

Yy

(%)
100

-100

(%)
100

-100

(M1:H, M2:L)

CK

Iy

(%)
100
74

-74
-100

(%)
100
74

-74
-100
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TA8425H

Wl-2 Phase Excitation

(M1:L, M2:H)

CK

(%)
100

=

L L

(L

90

74

52

-52

-74

-90

-100

(%
100

90

74

52

-52

-74
-90

-100
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TA8425H

2W1-2 Phase Excitation (M1:H, M2:H)

e UL LUy iy gy g

(%)
100
90
82
74

64

52
39

(%)
100
90
82
74

64
52
39

-74

-100

t0 t] t2 t3 t4 t5 tg t7 tg to 1101yp t12 113 t14115 116 117 t18 119 120 121 22123 124 125 126 127 128 120 130 131 132
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TA8425H

QUTPUT CURRENT VECTOR ORBIT

-100

(NORMALIZE TO 90 DEG FOR EACH ONE STEP)

(2 PHASE ONLY)

~
~
~
_90 / ~ <
~
-82 ~
/ 1/ .
~
—74 >
N
/ N
-64 h
/ / / \
\
\
-52
///// /// \
-39 / //( -~
/
1
o o8 (|67 |06 [|65(64(63]62]61
0 39 52 64 74 90 100
ROTATTION ANGLE VECTOR LENGTH
[
Ideal Real Ideal Real
80 0° 0° 100 100.00 -
61 11.25° 21.31° 100 107.34 -
02 22.5° 30.02° 100 103.94 -
83 33.75° 37.97° 100 104.02 -
04 45° 45° 100 104.65 141.42
85 56.25° 52.03° 100 104.02 -
f6 67.5° 59.98° 100 103.94 -
07 78.75° 68.69° 100 107.34 -
88 90° 90° 100 100.00 -
1-2, W1-2, 2Wl1-2 Phase 2 Phase
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1.5A FULL BRIDGE DRIVER

TA8428K is Full Bridge Driver IC for Brush lMotor
Rotation Control that has current capability of
up to 1.5A(AVE).

Thermal Shutdown and Short Current Protector are

provided.

. 1.5A MAX (AVE) Full Bridge Driver

. 4 Modes (Forward/Reverse/Short Brake and Stop)
are available with 2 TTL Compatible Inputs
Control.

. M=8IP 7 Compact SIP Package sealed.

. Free wheeling diodes are equipped.

and Short Current Protector)

Operating Voltage : Vgg=7.0~27.0V

MAXIMUM RATINGS (Ta=25°C)

Multi Protection System Driver (Thermal Shutdown

TA8428K

”HW

HSIP7-P

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vee 30 v
Output Current AVE s} 1.5 A
PEAK 3.0 (Note 1)

Input Voltage VIN -0.3~Vce v
1.25(Note 2)

Power Dissipation PD W
10.0(Note 3)

Operating Temperature Topr -40~85 °C

Storage Temperature Tstg -55~150 °C

Note 1 : t=100msec
Hote 2 : No heat sink

Note 3 : Tc=85°C

—403—

Weight

1.9g(Typ.)



TA8428K

BLOCK DIAGRAM

@) vee

CONTROL 3)0UT1

leORT CURRENT PROTECTOR r

LI‘HERMAL SHUTDOWN [

4} GND
FUNCTION TABLE
IN1 IN2 oUT1 OUT2 MODE Note. 6 PIN is Non connection.
H H L L Brake Note. Heat Fin is connected with
L H L H CW/CCW GND with low impedance.
H L H L CCW/CW
L L High Impedance Stop
ELECTRICAL CHARACTERISTICS (vgg=24V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN,.| TYP.| MAX.|UNIT
CUIT
Icct Stop Mode - 8 15
Quiescent Current Icc2 - |Forward/Reverse Mode - 35 85 mA
Icea Brake Mode - 16 30
VIN-L - - 0.8
Input Voltage EL - v
VIN~-H 2.0 - -
Input Current IIN-L - |VIN=GND - - 50 HA
. Ip=1.5A
- - .2 .
OQutput Saturation Voltage VSAT Upper and Lower Total 2 2.9 v
Qutput Leakage Current IL - |Vee=25v - - 50 LA
VF-U - 2.6 -
Diode Forward Voltage - |Ig=1.5A v
VF-L - 1.5 -
Limiting Current Isc - - 3 - A
Therma} Shutdown TSD B a 150 B °c
Operating Temperature
tpLH - 1 10
Propagation Delay Time - Us
tpHL - 1 10
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TA8428K

APPLICATION CIRCUIT

—O Ve
VpD T E
1 =
1 3
CPU TA84 28K M
—2) 5
O
e
Note. Recommend to take approximately AL o0V
100us of input dead time for IN2 —_—_
reliable operations. o
100 us
TERMINAL DESCRIPTION
PIN NUMBER NAME DESCRIPTION
1 IN 1 TTL Compatible Inputs.
2 IN 2 (PNP Type Low Active Comparator Inputs)
3 OuT 1 Output Terminals and Free Wheeling Diodes are connected between
5 ouT 2 each output to GND and Vgc.
4 GND GND Terminal
6 NC Non connection
7 vee Supply Voltage Terminal for Control and Motor Dtive.

TA8428K has 2 built-in protective functions which work independently.

These circuit operations are as follows.

INH

THERMAL SHUTDOWN ) )

SHORT CURRENT PROTECTOR CONTROL A A Fj—
l I

IN] IN2
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TA8428K

Thermal Shutdown

If junction temperature of TA8428K is over the specified temperature (150°C TYP.) by
excess power dissipation or abnormal ambient temperature change, thermal Shutdown
circuit turn "ON" and output 4 transistors become High impedance.

(All transistors turn "OFF")

Short Current Protector

Short current protector circuit senses all output transistor current., If output
transistor current is over the specified limiting current value (3A TYP.), short
current protector operates and all output transistors periodically turn "OFF"
(High Impedance Mode) in a period of approxiamtely 80us.

This state is continued until the release of over current mode.

LIMITING LEVEL ON ON ON
(3A TYP.)
11 Al Tr All Tr
OFF OFF OFF
80us TYP.
20
TYP.
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INTERNAL CIRCUIT

it
~

OUT1 OUT 2

>—@®——4

4 A |
< <
b3 =
m 4
< &
< <;
OUTPUT CURRENT
SENSE
CONTROL INH SHORT CURRENT
THERMAL INH LOGIC - PROTECTOR
SHUTDOWN
' ~6V
JUNCTION
TEMPERATURE SENSE
<
IN1 N2
—
Lin 11N
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TA8428K

Pp (W)

POWER DISSIPATON

(v

SATURAT[ON VOLTAGE

QUTPUT

Pp — Ta
(I INFINITE HEAT SINK
@ 10°C/W HEAT SINK
® 20°C/W HEAT SINK
@ NO HEAT SINK
Rin
— & TR 5
Ryn(j_c) = 6C/W 1000 ANSTENT THERMAL RESISTANCE
Rip(j-a) = 100C/W i
= 3
I
12 g 300 i
“ &~
<1‘ w = 100 = = - =
\ ; N T }ﬁ
&) =
. @ \\ EJQ\/ 30 i 1T
N 3 10 1 Pp=1W
\ 3 = t
= -
S /o 3
@ \ g
\
&
4 \ . 1 [ﬂ fust | A I
\ \\ \ 0.01 0.1 1 10 100 1000
N~ \ INPUT POWER PULSE t (s)
r @ <.~ °
I ~ T N
0 B ke N
0 50 100 150 200
AMBIENT TEMPERATURE Ta (°C)
OUTPUT SATURATION VOLTAGE
UPPER SIDE QUIESCENT CURRENT
80
0.5
\\ FORWARD,” REVERSE MODE
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TA8428K

APPLICATION NOTE

Wiring Requirements

. Care should be taken not to have a common impedance with output current line and

logic (or control) signal GND lines for stable operations.

. Recommend to connect additional diodes between GND to Out and Out to Vgg terminals

to improve braking characteristics and reliability.

Recommend to connect
@ 1-“/ directly IC PINs.
|
o8
+ E
| 5
4
Qutput line
(&)
Logic GND
Small signal GND
+

4
Common
Impedance
® ™
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TA8428K

MOUNTING REQUIREMENTS

Recommend to use

spring type washer.

Screw

be less

IR |
s T2

\Stud Torque must

F1

/Heat Sink

Flatness is required.

F3=2kg - MAX.
(Mounting Condition)

Fl, F2=1kg - MAX

than 8kg -« cm.
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3.0A FULL BRIDGE DRIVER

TA8429H is Full Bridge Driver IC for Brush Motor

Rotation Control that has current capability of

up to 3.0A(AVE).

Thermal Shutdown and Short Current Protector are

provided.

And also Stand-by function available.

3.0A(AVE) Full Bridge Driver with Independent

Motor Driving Power Supply Terminal.

Stand-by Mode available

IgT =100pA(Max.)

TA8429H

HZIP12-P-B

. Thermal Shutdown and Short Circuit Protector Weight
Circuit are provided.
. 4 Modes (Forward/Reverse/Short Brake and Stop)
are available with 2 Low Active TTL Compatible
Inputs Control.
. Free Wheeling Diodes are equipped.
. CPP12 Power Package Sealed.
. Operating Voltage : Vgg(opr.)=/7~27V
V§ (opr.)=0~27V
MAXTMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 30 A
AVE 3.0
Qutput Current PEAK Io 4.5 (Note 1) A
Input Voltage VIN -0.3 Ve \Y
Power Dissipation Pp 2.25 (Note 2) W
20.0 (Note 3)
Operating Temperature Topr -40~85 °C
Storage Temperature Tstg -55~150 °C

Note 1 t=100msce
Note 2 : No heat sink
Note 3 : Te=90°C
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TA8429H

BLOCK DIAGRAM

Vee
10 Vg
A X
IN 1 @
CONTROL 1) outl
e O
—@ oUT 2
A A
l SHORT CURRENT PROTECT()R}
6) GND

ITHERMAL SHUT DOWN

. Note 1. 3,5,7,9 Pins are Non connection.
ST @-—l STAND-BY }-—

Note 2. Heat Fin is connected with GND

with low impedance.

FUNCTION TABLE

INPUT OUTPUT
IN 1 IN 2 ST OoUT 1 ouT 2 MODE
H H L L SHORT BRAKE
H H L H CW/ccw
L H H L CCW/CW
L L H . STOP
High Impedance
H/L H/1L L ~ STAND-BY
30 Fp — T2
z (D INFINITE HEAT SINK
g 25 @ 4.1 °C/W HEAT SINK
E | @ 95°C/W HEAT SINK
= D 1 Rip(j-c)=3C/W
@~ 20
22 -
= S AN
g5 18 ]
o=
md 1 & N
z N
g h\‘sﬁ‘ NG N
: AN
= 5
0 N
0 25 50 75 100 125 150 175

AMBIENT TEMPERATURE Ta (°C)
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TA8429H

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgc=24V)

TEST
CHARACTERISTIC SYMBOL {CIR- TEST CONDITION MIN.| TYP,| MAX,| UNIT
CUIT
I¢ccl Stop Mode - 6 12
Qulesce?t Current-1 Tce2 Forward/Reverse Mode - 20 40 | A
(Vge line)
Ices Brake Mode - 20 40
I51 Stop Mode - 3 8
Qulesc«.-%nt Current-2 Ig2 Forward/Reverse Mode - 16 40 mA
(Vg line)
Is3 Brake Mode - 3 8
Stand-by Current IsT VeesVs line total - - 100 HA
"L" Level | VIN-L - - 0.8
Operating Voltage \Y
"H" Level | VIN-H 2.0 - -
Input Current IIN-L VIN=GND - - 12 HA
Output Saturation Voltage VsaTl Tp=1.5A - 2.1 ] 2.8 v
(Upper and Lower Side Total) VSAT? To=3.04 _ 3.3 4.1
Output Leakage Current Iy V§=25V - - 50 HA
i Upper Vg - 5.0 -
‘]?uid.e Forward Pp F-U Tp=3A v
oltage Lower VF-1, - 1.5 -
Limitting Current IsD - 5.0 - A
Thermal Shutdown °
Operating Temperature Tsp - 150 - ¢
tpLH - 1 10
Propagation Delay Time HA
CpHL - 1 10
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TA8429H

TERMINAL DESCRIPTION

PIN NUMBER NAME DESCRIPTION

1 IN1 TTL compatible control inputs,

2 IN2 (PNP type low active comparator inputs)

3 NC Non connection.

4 OuTl Output terminals, free wheeling diodes are connected between
8 OUT?2 each output with GND and Vg.

5 NC Non connection.

6 GND GND terminal.

7 NC Non connection.

9 NC Non connection.
10 Vg Supply voltage terminal for Motor Drive.

11 vee Supply voltage terminal for control circuitf

Stand-by terminal,
12 ST Stand-by state is obtained with this terminal connected with

GND (or Open),.

NOTE
Recommend to take approximately 100us of input dead time N1 /]
for reliable operations. - ov
IN2 —
ov

100 s
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TA8429H

APPLICATION CIRCUIT-1 (single Power Supply Operation)

Vee=24V
¥ ® o
+] &
1 10 L
Vee Vs =
12Y sT OUT1 @—
VoD
PO1 __»——@ IN1 TA8429H
CPU
PO2 —-—@ IN2 OUT 2 @—
Vss

GND

/

I

APPLICATION CIRCUIT-2 (Dual Power Supply (Control and Motor) Operation)

Voe=24V
5V ’
Note
+
I
3 10 ] = .
fig Connect directly
;
Vee Vs =~  to IC PIN
VDD pg; ST OUT1 [(4 }—

CPU PO _.—@ INT  TA8429H
PO3 —'—@ IN 2 ouT 2
Vss

GND

T

Not to have a common impedance with other lines and use low impedance wire.

Note, Connect if required.
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TA8430AF

STEPPING MOTOR DRIVER

TA8430AF is 2 Phase Bipolar Stepping Motor Driver IC
designed especially for low operating voltage use

TDD and other portable equipments,

2 Phase Bipolar Stepping Motor Driver

. Operating Voltage : Vg opr=4~6V

. Power Save and Stand-by Mode available

HSOP16~P-300

Icc stand-by =100uA

. Built-in Punch Through Current Restriction Circuit
. 1,2 and 1-2 Phase Excitation Drive available Weight : 0.50g (Typ.)
. C-MOS Compatible Inputs (INA, INB, PS, ST)

. Output Current up to 400mA(AVE) and 600mA(PEAK)

. Sealed in PFP 16 SM Package

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Vee 8.0
Supply Voltage Ve 3.0 v
Output Current IO(MAX') 600 mA
T0(AVE.) +400
Input Voltage VIN. VPS GND=0.4 v
vVsT, VEN | ~Vect0.4
Power Dissipation (Note) Pp 1.4 W
Operating Temperature Topr ~40~85 °C
Storage Temperature Tstg -55~150 °C

Note : 60X30X1l.6mm PCB occupied in excess of 50% of copper area, mounting.
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POWER DISSIPATION Pp (W)

24

20

1.2

0.8

04

Pp — Ta

(@ HEAT FIN g
S
PCB AREA 60%30X1.6 mm <
COPPER AREA 50% OVER =
@ NO HEAT FIN -
© 4 8, =140CW 3
-4
™™ <
NG 2
@ 2
; =

[~ ~N
N ~ -
hEAREY =

M~ ~

~NON E
\‘§ E

2% 50 75 100 125 150
AMBTIENT TEMPERATURE Ta (°C)

175
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NO HEAT FIN
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INPUT PULTH

PCB AREA 60X 30 X 1.6mm
COPPER AREA 50% OVER

ﬂPW
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TA8430AF

BLOCK DIAGRAM

Vee= SV O F
vee /JI Vs
5 iy
INH
! LOGIC DRIVER |
IN A & § = /IL 2
Ol - L 13
=3
- : : S L |
E a o A ﬁ FA q'm
ENA Y %S i f ;
& pro”
1
&B

Z

=}

—-—
DECODER
H-BRIDGE

DRI VER
-
N\

2B
g Y‘Z’
z |
8
EN B ~ f
S INH
A~
<
=
ST STAND- BY
8 =
CIRCUIT -
2 < w
E [N ]
=3 |
PS - b oA )
T e -
]
| )

1
-
1

Reg- PG . GND

(FIN) Note 1
Note2 Rpeg

Note 1., GND terminal of 12/13 connect to FIN.

Note 2. Output Voltages, appeared at %A, A, 4B and ¢B, are adjusted by Rreg when

Power Save function is selected.
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TA8430AF

LOGIC DIAGRAM

INPUT OUTPUT
ST EN PS IN é ¢ Upper Side Saturation Voltage
H H L L L H Vg-VSAT U
H H L H H L Vs=VSAT U
H H H L L H VREG (Note)
H H H H H L VREG (Note)

(Note) VREG is a voltage appeared at PIN 7 and its value becomes approximately

equal to VouT in powers operation period.

ST ENA ENB $A, BA ¢B, 4B MODE
H L H o ENABLE OPERATION

H H L ENABLE w OPERATION

il i H ENABLE ENABLE OPERATION

L X X w o STAND-BY

X : Don't Care

8

High Impedance

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¢g=5V, Vg=5V, ST=5V, PS=0V, EN=5V)

TEST
CHARACTERISTIC SYMBOL CIR~ TEST CONDITION MIN.| TYP, MAX,| UNIT
CULT
Iccl Output Open - 14 20
Icc2 OQutput Open, PS=5V - 14 20
ENA=0QV, ENB=5V
Supply Current Ices 8utput 2 - 9 15| mA
pen ENA=5V, ENB=0V
Output ENA=0OV, ENB=5V
Tccs Open - 9 15
PS=5vV ENA=5V, ENB=0V
I¢ces vgT=0V 20 65 110 uéﬁ#
VINH ] 3.5 - Vee
Source Type 4 ,5 Pin —
VINL GND - 1.7
VENH, VPSH .
Input Voltage v : Pull Up Resistance| 1 , 2 3.5 - Vee \Y
STH
v v Built—-in (100kQ) 6 , 8
ENL PSL
: Source Type Pin GND - 1.7
VSTL
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TA8430AF

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¢c=5V, Vg=5V, ST=5V, PS=0V, EN=5V)

TEST
CHARACTERISTIC SYMBOL CIR~ TEST CONDITION MIN.| TYP.{ MAX,| UNIT
CUIT
TINH VIN=3.5V 4, 5 Pin - 0] 0.1
TINL Vin=0V - 0.25 0.5
Input Current LENH, IPSH VEN=Vpg=3.5V 1,2,6 - 0| 0.1 LA
IgNL, IPSL VEnN=Vpg=0V Pin - 0.25 0.5
ISTH Vgr=3.5V 8 Pin - 0| 0.1
IsTL VgT=0V - 65| 110
VSAT U1 Ioyt=100mA - 0.8 -
Saturation Voltage VSAT U2 Loyr=400mA - 0.9 1.2 v
VsAT L1 IoyT=100mA - 0.1 -~
VSAT L2 IoyT=400mA - 0.2 ] 0.4
Output Control VREG 1 RREG=39k IoyT=100mA - 2.0 - v
Upper Voltage VREG 2 Vpg=5V Tour=400ma | - | 1.9 -
Control Circuit .
Output Current TREG 41 56 71 HA
Diode Forward VFU T1=400mA - 1.5 2.0 v
Voltage VpL F _ 1.0 2.0
Operating Supply _
Voltage Range Vee (opr) 4.0 6.0 v
IN-¢ - 4.5 -
EN-¢ - 3 -
CpLH
PS-¢ - 4,5 -
Propagation ST—¢ R;=8.29, CL=15pF - 10 - us
Delay Time SLTCe 2l
IN-¢ - 0.1 -
EN-¢ - 10 -
tpHL
PS—¢ - 0.2 -
ST-é - 5 -
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SINGLE CHIP 3-PHASE MOTOR DRIVER FOR FDD
SPINDLE MOTOR

The TA8434F is Single Chip Motor Driver IC for
FDD Spindle Motor.

. 1 Chip Motor Driver with 3-Phase Semi-Linear
Driving.

. Adjustment Free with Digital Servo System.
300, 360rpm are Obtaind.

. Output Current : 1p=0.7A MAX. (AVE)

. Operating Voltage : Vg(=4.25~15V

. Built-in Theraml Shut-Dwon Circuit.

. Built-in Over Voltage Protection Circuit.

. Power Flat Package Sealed.
121 Structure.

. Built-in Stand-by Circuit.

MAXIMUM RATINGS (Ta=25°C)

TA8434F

HQFP30-P-1010

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 18 v
Output Current I0 0.7 A
P . 1.0
Power Dissipation Pp W
1.5%
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

* With Heat-Sink (60 %30 X1.6mm Ca 50%)
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TAB434F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified,

Vee=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN, TYP. MAX. UNIT
CUIT
Operating Voltage vee 4.25 - 15 v
I = - -
Supply Current CCl ST=GND Output Open 200 HA
Ice2 ST=GND - 25 30 mA
Gain Guo Output Open - 48 - dB
Input .
Sensitivity VH >0 300 mv
Hall Amp.
Common Mode
Voltage Range CMR 1.0 - Vee-1 v
Closed Loop
Cain GFGo 40 46 50 dB
Reference
Voltage Vref 2.35 2.50 2.65 \
FG Amp.
oput - | 2.50 - ny
Sensitivity
Input Offset +
Voltage - 2 mv
Output High | VINT-H 3.5 3. 4.7 -
Integrator | voltage |, VINT-L 0.5 1. 5
Amp. -
A-Input Current TA- - - .3 LA
Open Loop Gain GINT -3dB Point - 55 - dB
Speed 1 t Switchi H : 360rpm 3.0 - v
Cﬁan o VnEu witching VMs—th CC v
ging oltage L : 300rpm - 2.0
Input Current IMS VMS=GND - 5 30 HA
0SC Frequency Range fosc T3=-30~125°C 300 490 600 kHz
Hioh v Ioy=-100uA v 0.1
ig PWM H - cc0. -
(fx/8192)<FG
OUTPUT-V¢(: 50kQ
PWM Output Voltage |Hiddle | VPWM M OUTPUT-GND: 50kQ - Vee/ 2 - \
(fx/8192)=FG
. v ToL=100uA 0.1
ow PWM L - - -
(£x/8192)>FC
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TA8434F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, V(gC=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN, TYP. MAX. | UNIT
CUIT
G =1 -
Static Voltage VMID V(INT) _ |Yee=0.7 _ v
V22=(Vcg/ 2)+1V 2
Qutput Gy (INT)=1
Refferencial Vpm-diffl ) ( ) - 10 55 mV
Voltage-1 V22=(Vce/2)+1V
OQutput
Stage -
Output Gv(InT)=1
Refferencial VM~diff2 Ha=Hb=Hc=Vcc/2 - t1 - Y
-2
Voltage V22=(Vee/2) -1V
Saturation | Upper | Vsat U 10=800mA - 0.95 1.7 v
voltage | yer| Vear L 10-800mA - 0.4 | 0.55
Switching H : Stand-by Mode 2.4 - vee
Stand-by Voltage VsT-th v
& L : Enable Mode 0 - 0.8
Input
Input Current IgT VgT=GND - 0.2 1.0 UA
Hall Bias Storation Voltage | VSRB—SAT I101,=10mA - 0.22 0.5
Current Limit
Operating Voltage VSID Rf Voltage 260 300 350 mV
Therma} Shut Down THD 150 - - °n
Operating Temperature
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TA8434F

TIMING CHART

HALL SIGNAL

La

OUTPUT Lb +

Ha Hb He

—424—



TA8434F

BLOCK DIAGRAM

ST Veo Cy Ca Cp Ce
D 0 ® O0OG
2()~120mVp_p
HALL-AMP = L

+(14 + T
Ha BUFFER
—(1s5 - \ AMP

g

12) Lec

. @ HALL BIAS 1
H
CURRENT LIMIT
Z 5 ) Rp
Fao (1 ——1}-— Vee
+(Eped] 4
—(30 + /J;

FG-AMP
/L A

L

;

b

|

} » 24) PWM
E + DIVIDER Fve

: CK

26 (Fin/9

N1 GND

+
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TAB434F

APPLICATION CIRCUIT

Vee=5V

750
a m I A A T
[
L:sTarl = 0.1F %3
A H:SB o,,l—,
) 2
T3 o0
THS103 LEIE__)
x 3
[—E 14 3 ?
La
- RN 7
&) 1
0.14F 5Q
16 + ’——er
o \ Lb
0
/( / 0.14F 5Q
18 +
/\ }'— LC
& > (12)
/{ / 0.14F 50
: AN v
< W cc
1 ————Vce
¥ 0.25V
& =
< 22
/1; C1 0.01aF R1
23

FVvC

24

51kQ)

R2 27kQ C2 14F

28 DIVIDER
o E
o
<
-
~ @ |(6/80r 5/8)
f
« & N1
=
S
H:360
s RPM : 60rpm (6/8)
,iL.300rpm (5/8)
fy =8192X a

a ! FG PULSE

Fin/9
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TA8435H

PWM CHOPPER TYPE BIPOLAR STEPPING MOTOR
DRIVER.

TA8435H is PWM chopper type sinusoidal micro
step bipolar stepping motor driver.
Sinusoidal micro step operation is
accomplished only a clock signal inputting

by means of built-in hard ware.

. 1 chip bipolar sinusoidal micro step

stepping motor driver.
. Output current up to 1.5A(AVE) and
2.5A(PEAK) .

HZIP25-P

. PUM chopper type.
. Structured by high voltage Bi-CMOS

process technology.
. Forward and reverse rotation are available. Weight: HZIP25-P: 9.86g (Typ.)
2, 1-2, Wl-2, 2W1-2 phase 1 or 2 clock
drives are selectable.
. Package: HZIP25-P
Input Pull-up Resistor equipped with RESET and ENAELE : R=100kQ(TY?P.)

. Output Monitor available with MO. TO(MO) = £2mA MAX.

. Reset and Enable are available with RESET an¢ ENABLE.

MAXTMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 55 v
Vit 40
Io(PEAK) 2.5
Output Current A
Io(AVE) 1.5
MO Output Current 1o (MO) +2 mA
Input Voltage Vin ~Vee \
Power Dissipation Pp **Zi W % No heat sink
Operating Temperature Topr —40~85 °c *% Te=85°C
Storage Temperature Tstg —-55~150 °c
Feed Back Voltage Vi 1.0
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TA8435H

BLOCK DIAGRAM Vee MO VMA
DECODER
BRIDGE
ENABLE
§§§f¥' DRIVER
CW,/CCW e DECODER ——

o}
3
&)
P
)

OUTPUT

_ CURRENT
ENABLE e CONTROL

v————QS VMB

B
. DECODER
0sC BRIDGE B
l _ 16)}——
ENABLE ZB
~——" | DRIVER
RESET
DECODER 7
REF IN (10
REF IN : H
VNp=08V
REF IN ° L MAX OUTPUT
N
Vnp= 05V CURRENT CURRENT i AV TB
LIMIT CONTROL \ ™
RNFB VNF
D) () ) /
SG PG-A PG-B
(Signal GND) (Power GND A)Y (Power GND B)

Pull-up Resistance : 100kQ(TYP.)

@ s @ s @ Pin : Non Connection
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TA8435H

PIN CONNECTION

(TOP VIEW)

INPUT MODE
CK1 CK2 |cw/cowW | RESET |ENABLE S-GND [
e H L H L |cu RESET [
ENABLE
1 L L H L INHIBIT E—
osc [T
it - L H L ccy )
CW/CCW :
L ! L H L INHIBIT ck2
¥ H H H L (eity K1 [
IL L H 1 L |INHIBIT M1 ]
H & il H L cw M2
L H H L INHIBIT REF IN [
MO
X X X L L INITIAL I
NC
X X X X H z ]
Vee
NC
VMB |
A —
INPUT MODE P-GND-B [
M1 M2 (EXCITATION) NFg [
1 L 2 Phase #B —
H L 1-2 Phase =08 —]
L H |W1-2 Phase NFa [
- -A
H H 2W1-2 Phase F-GND I
R —
Z High impedance Ve [
X : Don't Care NC [
Note. NC : Non connection
INITIAL MODE
Lga I4B
2 Phase 1007 | -100%
1-2 Phase 100% 0%
Wl-2 Phase 100% 0%
2W1-2 Phase 100% 0%

—429—



TA8435H

RECOMMENDED OPERATING CONDITIONS (Ta=-20~75°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.] TYPJ MAX.| UNIT
Supply Voltage vee 4.5 5.0] 5.5 v
Output Voltage VM 21.6 24 126.4 v
Qutput Current IouT - - 1.5 A
Input Voltage VIN - - Vee v
Clock Frequency feLock - - 5 | kHz
0SC Frequency fosc 15 - 40 | kHz
ELECTRICAL CHARACTERISTICS (Ta=25°C, V=5V, VM=24V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYPJ MAX.| UNIT
CUIT
High VIN 1 M1, M2, CW/CCW, REF IN 3.5 - Xg?a
Input Voltage o v 1 EFABLE, CK1l, CK2 ) : s \
N L RESET -0.4 :
Input Hysteresis Voltage Vi - 600 - mV
ML, M2, REF IN
TTN-1(H) VIx=5.0V 100 nA
Input Current 1 |ENABLE, RESET, Vin=0V
TiN-1(1) INTERNAL PULL-UP RESISTOR | 10| 0] 100] wA
ITN-2(1) SOURCE TYPE, VIy=OV - - | 100 | na
RESET : H
Vee Icel OQutput OPen LiRTE : L - 10l 18
(2,1-2 Phase excitation)
- -2
Quiescent Current | Ve Icc2 1 [Output Open Wi Z’Fggi_ i - 10 18| mA
Phase excitation) RESET :H
ENABLE:L
Tees RESET L, ENABLE : L - 5 -
Veg CC
Icca RESET : H, ENABLE : L - 5 -
High | VyNF(m) REF IN: H, L=10mH 0.72| 0.8/0.88
Comparator 3 Note v
Reference Voltage |1 o | yyp(r) REF IN: L, L=10mH 0.45 | 0.5[0.55
Output Differencial AV( - B/ ~-10 - 10 %
Cpgc=0.0033uF, Ryp=0.80Q
VNF (L) / VNF (1) y
_ A - A
VNF (H) VNF (L) VNF Cosc=0.0033uF, RNp=0.8Q 36 63 70 .
Vor (v Top=-40uA 4.51 4.9 vee
Output Voltage OH (110) - Ot v
VoL (MO) LorL=-40uA GND 0.1y 0.5

Note.

2 Phase excitation,

RNF=0.88, Cpsc=0.0033uF
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TA8435H

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgo=5V, VM=24V)

CHARACTERISTIC SYMBOL C?i? TEST CONDITION MIN.| TYPJ] MAX.| UNIT
CULT
NF Terminal Current INT - SOURCE TYPE - 170 - UA
0SC Frequency fosc - Cosc=0.0033uF 25 44 62 | kHz
Maximum OSC Frequency £ 0sc(MAX) - 100 - - kHz
Minimum 0SC Frequency IfOSC(MIN) - - - 10 | kHz
QUTPUT BLOCK
Upper Side | VgaT Ul Toup=1.5A - 2.1 2.8
Lower Side | VgAT L1 - 1.3] 2.0
gzigtgtion Upper Side | VsaT U2 4 IoyT=0.84A - 1.8) 2.2 v
Voltage Lower Side | VgAT 1.2 - 1.1] 1.5
Upper Side | VgAT U3 TouT=2.5A - 2.5 3.0
Lower Side | VGAT L3 Pulse width 30ms - 1.8 2.2
Upper Side VF U1 Tour=1.5A - 2.0] 3.0
Diode Forward Lower Side VF L1 5 - 1.5 2.1 v
Voltage Upper Side | VF U2 ToUT=2. 54 - | 2.5 3.3
Lower Side Vr 1,2 Pulse width 30ms - 1.8} 2.5
Tl E§§EEE : H Level B B 50 A
RESET : L Level
g ek e  [TORLE : 1 teven
Im2 RESET : H Level - 8 15| ma
Output Open
2UW1-2¢4 | W1-24|1-2¢4 9=0/8 - 100| -
2W1-24 - - 6=1/8 - 100 -
A-B 2W1-24 | W1-24| - 6=2/8 REF IN : H 86 91 96
gﬁ;’igi‘;g w12 - |- vector | - 7738 ey-0.80 78| 83 88}
(Note 1) 2W1-24 | W1-24|1-2¢ 0=4/8 CosC=0.0033uF | 66-4 71.4176.4
2W1-24 - - 9=5/8 50.5|55-5]60.5
2W1-2¢ | W1-284| - 1=6/8 35 40 45
2W1-2¢ - - 6=7/8 15 20 25
2 Phase excitation mode VECTOR - 141 -

Note 1. Maximum current (#=0) : 1007%

2W1-24 : 2W1-2 phase excitation mode
W1l-2¢ : W1-2 phase excitation mode
1-24 : 1-2 phase excitation mode
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TA8435H

ELECTRICAL CHARACTERISTICS (Ta=25°C, V=5V, VM=24V)
TEST
CHARACTERISTIC SYMBOL CIR~ TEST CONDITION MIN. | TYP.} MAX. | UNIT
CUIT
WL-2¢ |W1-2¢ | 1-24 8=0/8 - | 100]| -
2W1-24 | - - 9=1/8 - J100] -
- 2W1-24 |W1l-2¢ | - 6=2/8 REF IN : L 86 91 96
. . 1 _ - o=
Eﬁizgxg 201-2¢ VECTOR - #7378 | pyp=0.80 78] 83| 88| 4
(Note 1) W1-2¢ (Wl-2¢ | 1-2¢ ﬁﬁ Co5¢=0.0033uF 66.4|71-4 |76.4
2W1-24 - - 6=5/8 50.5|55.5 [ 60.5
W1-26 (W1-24 | - #=6/8 35| 40 45
2W1-24 - - 6=7/8 15 20 25
2 Phase excitation mode VECTOR - 141 -
29=0/8-1/8 - 0| -
2§=1/8-2/8 321 72 112
no=2/8-3/8 |REF TN 00, T 6n | 104
-0.8Q
Feed Back Voltage Step AVRE ~ |a6=3/8-4/8 |RF=0-8 53| 93| 133 mv
Cosc=
A= -
6=4/8-5/8 0.0033uF 87| 127 | 167
A8=5/8-6/8 84| 124 | 164
£6=6/8-7/8 120] 160 | 200
tyr R1=2Q, Vyp=0V - 0.3 -
tf CL=15pF - 2.2 -
&ﬁ CK~0Output - el
tpHL - 2.7 -
Output Ty tpLH . - 5.4 -
Switching Characteristics 7 08C~Output Hs
tpHL - 6.3 -
‘pLH RESET~Output - 2.0 -
tpHL - 2.5 -
“pLH ENABLE~Output - 5.0 -
tpHL - 6.0 -
gutputtLeakage Upper Side IoH 6 V=30V - - 50 A
urren Lower Side Io1, - - 50
Note 1. Maximum current (#=0) 100%
2W1-2¢ 2W1-2 phase excitation mode
Wl-24 : W1-2 phase excitation mode
1-2¢ 1-2 phase excitation mode
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TA8435H

Pp — Ta

@ INFINITE HEAT SINK
| Ryn(j—c) = L5T/W
;, @ HEAT SINK
(with 35°C/W Heat Fin and 1.5C

contact therma! Resistance; Total 5°C/W)
® NO HEAT SINK Ryp(j-a)=25C/W)

50
@

40 \\
o N
E L N
a @)
=9}

20

10 \ \

® T~ )

]
0 [
0 25 50 75 100 125 150
AMBIENT TEMPERATURE Ta (°C)
TRANSIENT THERMAL RESISTANCE
50
30 NO HEAT SINK
/!

2 10 A
S =
T s g 2C/W HEAT SINK  [1H
~ 3 =t S emm—
(3] ol
| s
C _—'f'//
= —TT]
5 1

0.5

0.3

1 3 5 10 30 50 100 300 500 1x10° 3x10% 5x10°1x10*

TIME (Sec)
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TA8435H

TEST CIRCUIT-1:

vin (), (@) . In, (L)

!
loscilloscope
@ E o
Y
Vee MO Wy

——<:)CK1
24V

TEST CIRCUIT-2:

—0 oA -5V
»——O—-O———®CK2 23 2
TN
RESET%<§> E§>
o B
O O— MI@ TA8435H @Lo
M2 =\ 0B 00
S o—2(5) Com:
CW/CCW
Q=0 5 (18—
O
ENABLE
oo Gy o
Lo
e REE_IN (15
n 5G PG
éii <f> (22? (1@
r
Icc, Im

|
o CLK1 (7 Vee M @ (éb

O CLKZC

24VT woV

Npa

&

’—O~\C RERET @

—

._-o‘—o——ﬂl—@ TA8435H

000

M2

o)
Z
F

CW/CCW
+—O=O———5

5V e

e}

OO ENABLE<:>

IS
=}
OpF a

330
3 |

oNCIo
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TEST CIRCUIT-3: Vyp(H), (L)

CK1
CK 2
’_—O\c RESET@
@
M1 g
-O
- M2

:'\o CWéCCW(S}
© ENA_BLE<3>

- REF _IN (7,

TA8435H

T

10mH/05Q

10mH,0.5Q

TA8435H

TEST CIRCUIT-4: VSAT—U, VSAT~L

(Note)

5V
x5 i j_
) (D) G (9 |
CK1 Vee M T (Note
CK2 [ o ,
1
20
D RESET (7 @_ﬁ v @
—0 ML (s TA8435H &7
:‘S\O“MZ@ oot os
. CW/CCW < 5) . | +
o
X ENABLE @ O |
—0
REF IN =
3 G PG
5V
ﬁj
A
1.5A/0.8A

(Note) Adjust a resistance-value so as to get output current:
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TA8435H

TEST CIRCUIT-5: Vp-y, Vr-L

O-
TA8435H ¢i O O
)98
o—
)

GIOIGICIOIONNOIC

g

TEST CIRCUIT-6: Igg, IoL

= 30V

OIC)
&
o
>
(o]

TA8435H @_QB——__Q/'%

GI0I0ICICIO
)

30V

70

-
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TA8435H

CHARACTERISTICS, WAVEFORM

CK (0SC)-0UT

C tcLock §
CLOCK 50%_ 50% 50%

50

(osc) (tosc) %; (tose) \

90% L 90%
ouT 50% Z 50%

10% 10%
GND
t, tt
T
tpLH £ pHL,
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TA8435H

OUTPUT CIRCUIT

CHANNEL

A/B

DECODER ———e————>0——

‘L‘ (24 /15) Wy

Jzﬁ/?g\ d

o~

NOISE CANCELER CIRCUIT

DECODER *————l

MAX CURRENT
LIMIT

OUTPUT CURRENT
CONTROL

(1 )—

0oscC

-

()

g

~

VNF

S

é@jm

! Cosc

Il

10
REF IN SG
REF IN ! H

Vnr = 08V
REF IN ! L
VNp=05V
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INPUT CIRCUIT

CK1l, CK2, CW/CCW, M1, M2, REF IN : Terminals

Vee

To Logic

GND

. RESET, ENABLE : Terminal

Vee
o]
.
(=]
(=}
=
To Logic
1kQ
GND

100k of Pull-up Resister is equipped.

0SC : Terminal

Yee

To Comparator

GND
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TA8435H

0SC FREQUENCY CALCULATION

Sawtooth 0SC circuit consists of Q1 through Q4 and Rl through R4.

Q2 is turned "off" when Vpgc is less than the voltage of 2.5V+Vpg Q2 approximately
equal to 2.85V.

Vosc is increased by Cpsc charging through R1.

03 and Q4 are turned "on" when Vpgg becomes 2.85V(Higher level).

Lower level of V &)pin is equal to VRp Q2+VsaT Q4 approximately equal to 1.4V.

Voge is calculated by following equation.

1

-t
C + R1
Vogsec = 5 - (l-e 0sc )

Assuming that Vogc=1.4V (t=tl) and =2.85V(t=t2)
Cosc is external capacitance connected to pin @ and Rl is on-chip 10kQ resistor.

Therefore, 0SC frequency is calculated as follows.

tl=-Cgsc - R1 - fn (1 - lgﬁ )
t2=-Cosc * Rl + fn (1 _‘2;%2 )
fosc = L 1
E7EL gose (R1-gn (1 - HE) - R1n (- 282
=1 (kHz) (Cosc : HF)
5.15-CoSC
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APPLICATION CIRCUIT

(Note.

(Note.

(Note.

TA8435H

Vee=5V
13
(Note.3)

I

CLK :j
CLK
CPU CW,/ CCW C
10
Uty b :::
A =T N Cj

1)

2)

3)

HAL

H/L

H/L

Vee

MO

CK1

CK2

CW,/CCW

RESET

ENABLE

TA84 35H

OUT 4

OUTR

0UTg

OUTH

@ ' ' J_ —O vy =24V
* (Note.3)
24 ! J;

©)

0.8Q,72W

LA

(Note.2)
GND

Schottky diode (3GWJ42) to be connected additionally between each
output (pin 16/19/20/23) and GND for preventing Punch-Through Current

GND pattern to be laid out at one point in order to prevent common

impedance.

Capacitor for noise suppression to be connected between the Power
Supply (Veg, VM) and GND to stabilize the operation.
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TA8435H

EXCITATION
2 Phase Excitation (M1:L, M2:L)

v LY
MO
(%)
100
A0
-100
(%)
100
B0
-100

1-2 Phase Excitation (M1:H, M2:L)

o« Ty

(%)
100

714

-714

-100

(%)

100
71.4

-71.4

-100
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TA8435H

W1l-2 Phase Excitation (M1:L, M2:H)

o« UYLy yyyyuryyy

(%)
100

91

71.4

40

-40

-71.4

-91
-100

(%)
100
91

71.4

40

-40

-71.4

-100
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TA8435H

2W1~-2 Phase Excitation (M1:H, M2:H)

o JUUHUUYULUUL UYL UUTULUULIRY

(%)
100
91
83

71.4

55.5

40

20

~-20

-40

-55.5

~71.4
-83
-91
-100

(%)
100
91
83

71.4

55.5

40

20

-20

-40
-55.5

-71.4

-83
-91

-100

10ty t2 t3 t4 t5 t6 t7 18 tg t10 t11 112113 t14t15 t16 117 t18 119 120 t21 t22 123 124 125126 127 t28t29t30131132
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ENABLE AND RESET FUNCTION AND MO SIGNAL

ENABLE Signal disables only Output Signal.

TA8435H

Internal logic functions are proceeded by CK signal without regard to ENABLE signal.

Therefore, Output Current is initiated from the proceeded timing point of internal

logic circuit after release of disable mode.

Fig.1l shows the ENABLE functions, when the system is selected in 1-2 Phase drive

mode.

Fig.1 1-2 Phase drive mode (Ml:H, M2:L)

CK

ENABLE » ’ ‘

]

RESET

(%)
100

714 —

-71.4
-100

I

t0 t1 12 1
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TA8435H

Qutputs are initiated from the initial point after release of RESET (High) as shown

in Fig. 2.

Fig. 2 1-2 Phase drive mode (M1:H, M2:L)

Low level active of RESET initializes internal decoder and MO becomes low.

il e Enininininl

ENABLE

RESET ’

w0 1_‘1 | E—
|

(%)
100

714 — .

-71.4
-100

-
(=
-
—
-
~N
-
w
-
(3]
-
w
-
S
-
w
-
(=23
-
-
-
x

MO (Monitor Output) Signals can be used as rotation and initial signal for stable

rotation checking.
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. TA8435H

OUTPUT CURRENT VECTOR ORBIT (NORMALIZE TO 90 DEG FOR EACH ONE STEP)

=100

—91

—83

—40

—-20

\‘\/\
/

/
S

<

AN
—

\

A8 1607 {06 %ﬁ

;;X;:/’

(2 PHASE ONLY)

0 20 10 553 71.4 83 91 100
; ROTATION ANCLE VECTOR LENGTH
Ideal Real Ideal Real
60 0° 0° 100 100.00 -
o1 11.25° 11.31° 100 101.98 -
62 22.5° 23.73° 100 99.40 -
63 33.75° 33.77° 100 99.85 -
04 45° 45° 100 100.97 141.42
05 56.25° 56.23° 100 99.85 -
) 67.5° 66.27° 100 99.40 -
87 78.75° 78.69° 100 101.98 -
08 90° 90° 100 100.00 -
1-2, W1-2, 2W1-2 Phase 2 Phase
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TA8436AF

TENTATIVE DATA

SMART MOS DUAL H-BRIDGE DRIVER

IC

TA8436AF is a monolithic type bridge driver 1IC,

which is composed of 4 MOS FETs output and control

circuit for Forward, Reverse and Breaking function

by direct connection with MCU.

Breaking characteristics is very speedy and powerful.

. Direct Interface with MCU

. 4 Mode Functions (Forward, Reverse, Break, Stip)

. Low On-resistance 6200

(at Forward, Reverse, ID=1.0A)

Ip=3.0A Peak

Low Power Dissipation
Built-in Charge Pump

20 pin Mini Flat Package
Compatible with MPC1710BM

MAXTMUNM RATINGS (Ta=25°C)

SOP16~P-300A

Weight

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage (Load) Vg -0.5~8.0 v
Power Supply Voltage (Control) vee -0.5~7.0 \Y
Power Dissipation Pp 650 mW
Input Voltage VIN -0.5~7.0 v
Operating Temperature Topr -30~60 °C
Storage Temperature Tstg -55~125 °C
Soldering Temperature for Lead Tk 240 °C

(Note 1) Supply Voltage : —0.5~7.

THERAML CHARACTERISTICS

CHARACTERISTIC SYMBOL RATING UNIT
Reh (45— 150

Thermal Resistance (j-a) °C/W
Rth(j-c) 33

—448—

0.16g(Typ.)

PIN COMNECTION (TOP VIEW)

czL [
cin [
c1L []
vs [
vee O
N1 []
N2 []

INSET |:

16
15
14
13
12
11
10
9

[] c2H
[1 vee
1 Veour
] ourz2
] PGND
[ our1
] INve

;] D GND

0V, equal to input voltage.




OPERATING CONDITION

TA8436AF

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage (Load) Vg 2.0~6.0 v
Power Supply Voltage (Control) vee 4.5~5.5 v
Charge Pump Output Voltage VPC 11.0~17.0 v
Operating Temperature Topr ~30~60 °
Charge Pump External Condenser cl1, 2, 3 10~100 nF
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Power Supply Current _ _ _ _
(Stand-by) IST vVee=5V, VINSET=0V 1.0 HA
Power Supply Current - _ _
(Operating) Icc Vee=5V 1.0 mA
TIN(H Vee=5V, VIN=5V - - 1.0
Input Current L~ () c¢ > VIN HA
TIN(L) Vee=5V, VIN=0V -1.0 - -
VIN(H 3.0 - -
Input Voltage (#) Vee=5V v
VIN(L) - - 0.8
Input Resistance
= - 6 k2
INSET, INVP RIN VIN=5V 3 >
Output On Resistance
- - 0.41
(Source) Ronso 1 N o
Qutput On Resistance Ro ouT= _ _ 0.21
(8ink) NSI e
Output Current (Ave) IpS (AVE) - - 1.0
A
OQutput Current (Peak) IDS(PEAK) >T=100ms - - 3.0
Vp OUT Output Voltage VP OUT 11.0 - 17.0 \Y
Charge Pump Output Voltage _ _ 17.0
(Load Stand-by) VPC OFF "
v
Charge Pump Output Voltage 11.0 B _
(Load Drive) VPC oN :
Shut Down Circuit
2.5 - 4.2 v
Operating Voltage VINs
Pump Up Time TypC - - 30.0 ms
Turn On Time ToN - - 3.0 s
Turn Off Time TOFF - - 2.0} us
Through Current ISTH - - 1 mA
Vp OUT Rising Time TVP OUT C=500pF - - 5 ms
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TA8436AF

BLOCK DIAGRAM

CHARGE
PUMP

VpouTt
@

PRE-
CONTROL~- DRIVER
LER v
C IN1 ____(S :)
IN2 o
LEVEL H
( ———— cwmos oUT 1
SHIFT _.__@
LOGIC
e INSET CIRCUIT SWITCH
. INVP ouT 2 :
DGTL GND ,’”109\ PWR GND
O G- ©

Table 1. Truth Table
INSET IN1 IN2 INVP ouTl OoUT2 |Vp QUT
1 1 1 x 0 0 X
1 1 0 X 1 0 X
1 0 1 X 0 1 x
1 0 0 X oo oo x
0 X X X = oo 0
1 X x 1 X X 6}
1 X X 0 X X 1

: High Impedance
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Fig. 1 PUMP UP TIME

Viy=4.8V

}
\?sw

C2H Vpe
c2
c2L &
C1H TA8436AF
o o3
CIL :
DGND P GND P GND

C1,C2,C3=100nF

Fig. 2 OUTPUT CHARACTERISTIC

VIN Vee
OUT 1
TA8436AF R=57Q

IN1 O—
mzo__‘ — ouT 2

b

DGND P GND

Fig. 3 Vp ouT RISING TIME

ViN=48V
SW
C2H Vpe
%2
c2L p
Vp
C1H TA8436AF ouT
C1
c1L &
P
iy c3
<
l ,L lnl l
DGND PGND PGND PGND
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Typc
11.0V

H

>

L
1
ToN TorF
90 %
10%
t
A A
t
— INV P




TA8B436AF

APPLICATION CIRCUIT

5V
T
Vee
5
Vpe
5 15
-
S
<
fy
g 0.5 |
o U LVOL
<
MCU CHARGE
fas
= PUMP
<
FORWARD | ©
REVERSE
ENABLE
”H" I
CMOS LEVEL | MOTOR
Vp ouT SHIFT SWITCH OUT 2 -
ENABLE LOGIC CIRCUIT ;I X
|
1
1
1 |
D GND y
N\ YYV
| 10Q
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TA8437F

TENTATIVE DATA

SMART MOS DUAL H-BRIDGE DRIVER IC

TA8437F is monolithic type Smart MOS IC 2 ways
H-bridge driver IC, which employs 2 units of
H-bridge composed of MOS FET output and their

control unit.

This IC is suitable for low voltage operating

stepping motor application.

. Direct Operation by Logic Level Signal from MPU,

SOP20-P-300A

etc.

! . High Efficiency for Control-system (CMOS structure) X
! Weight : 0.48g(Typ.)

and Output Stage (MOS FET structure)

. Low On~-resistance

I . Low Power Dissipation

. Built-in Charge Pump

. Built-in Power Save Function
. 20 pin Mini Flat Package

. Compatible with MPC171111

MAXIMUM RATINGS (Ta=25°C) PIN CONNECTION (TOP VIEW)
CHARACTERISTIC SYMBOL | MIN. | MAX.| UNIT| cyg 1 2h ciu
Power Supply Voltage (Motor) UM -0.5 7.0 v cz2r Q2 19[] c2H
Power Supply Voltage (Control) Ve -0.5 | 6.0 \Y vm O3 18] vg
Power Dissipation Pp - 650 mW 1A [4 171] 1B
Input Voltage VN 0.5 | 6.0 v | pPavp Qs 16[] PaND
24 (s 1511 2B
Operating Temperature Range Topr -30 60 °C
ve O7 140 VM
Q - [
Storage Temperature Tstg 55 125 C Nt [Os 30 ~e
. =] —_—
Soldering Temperature for Lead Ty - 240 C Nz o 1zj Ps
Thermal Resistance Rth(j~e) - 33 °C/W INC [10 113 penp
Rth{j-a) - 200
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TAB437F

BLOCK

Ve

Vg

C2H

ClH

C1L

IN1

IN2

INC

DGND

DIAGRAM
-
(@}
@ osc
@— CHARGE
@ PUMP
@

s
in
@— cMOS LEVEL
@ LOGIC SHIFT
@ SAVE
o— L L)

SW

L[]

(BRIDGE 1)

H1 ——@IA
—®

1 H 2

EG
[ (BRIDGE 2) ——@ 2B

Table 1. Truth Table
Ps INC IN1 N2 H1 H2
1 1 1 1 F F
1 1 1 0 F R
1 1 0 1 R T
1 1 0 0 R R
X 0 X X oo oo
0 1 1 1 PSF PSF
0 1 1 0 PSF PSR
0 1 0 1 PSR PSF
0 1 0 0 PSR PSR
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: Forward

Reverse

: High Impedance
: Power Save Forward
: Power Save Reverse

: Don't Care




TAB437F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN.| TYP.} MAX,] UNIT
CUIT
VL=5.0V, Input: OFF
Power Supply Current Ic - - 1.0 mA
Output: OFF
ITN(H VIN=5.0V - - 1.0
Input Current —()— IN HA
TIN(L) VIN=0V ~1.0 - -
Input Resistance ' RIN VIN=5.0V 35 - 65 k@
VIN(H) 2.5 - -
Input Voltage \
VIN(L) - - 0.8
Drive Current Inr - - 300 mA
Output O Source R _ _ 1.7
harput on ONS0 100T=300mA Q
esistance Sink RONST - - 1.3
Charge Rump Output Voltage vpe 10 - 15 v
Charge Pump Turn On Time TVGON Fig.2 - - 3| ms
Turn On Time TON Fig.3 - - 5 us
Turn Off Time TOFF - - 5
Through Current ISTH - - 50 mA

RECOMMENDED OPERATING CONDITION

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.,| UNIT
Motor M 2.0 - 6.0
Power Supply Voltage v
Control Ve 4.5 - 5.5
Power Gate Voltage ve 10.0 - 15.0 \
Operating Temperature T -30 - 60 °C
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TAB437F

Fig. 2 TVGON

Ve=45V
Sw
Ve
C2H
. Vg t
T
cor L s VGON
100V
TA8437F
C1H
c1 {
C1lL

1
JjGND

C1,2,3=10NF

Fig. 3 OUTPUT WAVE

Ve VM VMM

ViH
Tmsv faov }Gov IN1, x
14 Vi, 7_ 50% IN 2 50% ‘ Vi,
IN1 —o/o-~ f R
TPFLH TPRLH
IN2 o o] 1B ;ﬁ'
TAB437F
2a 90 % £ 90%
1B
R ‘,10% 2B, (10%
2B
TPFHL TPRHL

/7[7 /J7 R=200hm
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APPLICATION CIRCUIT

<
@]

5V O—

200¢

FLOPPY DISC

MECHANISM

CONTROLLER

H
X

C2H

c2L

Cl1H

1L

—
P4
—

5

IN2Z

0

INC

SW

[ 11

H1
(BRIDGE1)

IAC
IBC

P GND

TA8437F

5V

'
L e WA

[

H2
(BRIDGE 2)

2

Py

7]

DGND

—
0sc
CHARGE
PUMP
4
CMOS I+ LEVEL ——I_
LOGIC SHIFT
SAVE
77 77
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TA8440H

TENTATIVE DATA

DC MOTOR FULL BRIDGE DRIVER

The TA8440H is a full-dridge driver for selecting
the forward and reverse running of a motor with
brushes and is able to control 4 modes of forward,
reverse, stop and braking.

The motor driving unit and the control unit have a

separate power supply line, independently and the

TA8440H is also usable as a stepping motor driver. HZIP12-P-B

. Output Current is as large as 1.5A(AVE) and
3.0A(PEAK).

Weight : 3.97g (Typ.)

. 4 modes of forward, reverse, stop, and braking
are available and a counter—electromotive force absorbing diode has been built-in.
. Thermal Shutdown Circuit Incorporated.
. Input is Compatible with CMOS.
o Built-in Input Pull-up Resistor. BRAKE=40kQ(Typ.)
. Built-in Input Pull-down Resistor. IN,ENABLE=40kQ(Typ.)

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee / \Y
Vg 50
Input Voltage VIN -0.3~V¢c v
Average |IQ(AVE 1.5
Qutput Current & ( ) A
Peak TQ(PEAK) 30 (Note 1)
Power Dissipation Pp 2.52 (Note 2) W ]
20.0 (Note 3)
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

(Note 1) t=100[mSEC]

(Note 2) No Heat Sink
(Note 3) Te=75°C
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TRUTH TABLE

TA8440H

INPUT OUTPUT
_ MODE
IN BRAKE ENABLE CHOP OUT A oUT A
H H H L H CW/CCW
H H L L H CCW/CW
* % L % o = STOP
* L H * L L BRAKE
H H oo 1 SHOP
H H H L o CHOP
BLOCK DIAGRAM
e Vec
[ (D vs
) @_r{—
BRAKE @——i ]’>
8 ) OUT A
DECODER 12)out A
ENABLE @T
CHOP @—— >
7 10) COMMON
TSD
9) PG
SG
Pull-up, Pull-down Resistor : 40kQ(Typ.)
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TA8443F

PLL-PUWM 3-PHASE HALL MOTOR PRE-DRIVER

TA8443F is 3-phase hall motor pre-driver with
PLL controller and PWM controller.

8 bit D/A converter system has been employed
for each of the speed control system (AFC) and
the phase control system (APC).

TAB8443F contains two error amplifiers, adjustable

oscillator, dead-time control comparator, pulse-

steering flip-flop, amd output-control circuit.

QFP60-P-1414F

. This is multi-chip IC with TC9203, TA76494 and

TA7712. Weight : 0.8g(Typ.)
Start/stop, CW/CCW and brake function are

provided.
. Package is OFF-60.
For further detailes, refer ro each technical

data.

NAXIMUM RATINGS (Ta=25°C)

BLOCK CHARACTERISTIC SYMBOL RATING UNIT
PULL part Supply Voltage VDD -3.0~7.0 A
(T€9203) Input Voltage VIN -0.3~Vpp+0.3 v

Supply Voltage Veel 30 \Y
PWM part Amplifier Input Voltage VICM Veet+0.3 v
(TA76494) Collector Output Voltage VCER 30 v

Collector Output Current Ic 250 mA
Controller Power Supply Voltage vee? 8.0 v
part OQutput Current Ip 125 mA
(Ta7712) Position Sensing'C;rguit vy 500 -~

Input Voltage (Tj=25°C)

Power Dissipation Pp 810 mW
TA844L3F Operating Temperature Topr ~30~75 °C

Storage Temperature Tstg -55~150 °C
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BLOCK DIAGRA!

PLL PART

TA8443F
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PIN CONNECTION

w B
= N
D oM D o« Q [ .
[=] ] .
28 2 é 2ot 002 ¢ e ”®
= T == I ST B > R s B, B SR & - & B = B < 5]
T s Y o N o N e O o 0 i o 1 o A o o O o o Y e Y
45 44 43 42 41 40 39 38 37 36 35 34 33 32 31
He ™ [J46 30
HeT 47 29[
Hb™ []48 28
Hb" []49 27
GND3' 50 2607
Ha~ st 257
Hat []52 2uh
Veez 53 23]
Lat 54 221
La~ [155 211
Lot 56 200
Lb~ [:57 1917
’
Lb~ []58 ] 18{]
TEST [j59 1717
TEST’EGO :’ 16[]
N 1 2 3 4.5 6 7 8 910 111213 14 15
| 5 O (N G N N N [ [ IS N N N S
Z B A L ]85 == e A Zz LW > =~ »
o=t =) 2 p = A R
e § = ; ‘x E -4 >,:1 Z ﬁ <,<,\< o J é
&) 3] 15} g
POWER DISSIPATION
Pp — Ta
1.2
0.8 \\\\
B N
a \
[=9
0.4
~N
~N
~N
N
~N
~N
0
0 40 80 120

Ta ()
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ELECTRICAL CHARACTERISTICS

TA8443F

PLL PART (Unless otherwise specified, Vpp=5V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN, TYP. MAX. UNIT
CUIT
Operating Supply _ B
Voltage VDD 4.5 5.0 5.5 v
i X'tral=8MHz
Operating Supply 10D _ * - 5.0 12.0 mA
Current CPIN=CPQOUT
X £XT - * 1.0 ~ .0
1 MHz
Operating CPIN fcp - Square wave * 0.05 ~
Trequency Range Vin=0.5Vp—
FGIN | fFG B PP * - ~ 10 kHz
Sine wave
i fpe=10kHz
IUEUt Operating FGIN| VIN FG - re * 0.5 ~ Vpp-0.5 | Vp-p
Voltage Sine wave
Ladder R, - 30 50 75 kS
Resistor
AFC, APC | Max
. =4 .5~ - + +
/A o on VpD=4 .5~5.5V 2.5 | 46.5 LSB
Converter
Resolution - - Vpp/ 256 - v
Te@perature _ +1 _ LSB
Drift
Pullup Resistor RIN - | N1,N2,20/27,R/S * 10 30 50 kQ
Input "H" Level VIH _ N1,M2,20/27,R/S % |VDD X 0.8 ~ pp
Voltage "L Level | vy, CPIN 0 ~ _|Vppx0.2
Input Leak Current I1H/I1L - CPIN * - - 1.0 HA
Output "H" Level I0H RV, LD VoR=4V -0.5 -1.0 - a
Current "L" Level| IgL CPOUT VoL=1V 0.5 1.0 -
Amplifier XT 100 200 400
Feedback Resist RE - ke
cedback ResISLOT pory 300 500 800

%*: Guaranteed within the range of Vpp=4.5~5.5V, Ta=-30~75°C.
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PWM PART (Vac1=15V, f=10kHz

- REFERENCE SECTION

unless

otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.] TYP.| MAX.| UNIT
Output Voltage Vref Iref=1lmA, Ta=25°C 4.75 515.25 \Y
7V =vVeel Slref=1mA
Input Regulation REGTN t - 8 25 mv
Ta=25°C
Output Regulation REGL, |lmA<Iref=10mA, Ta=25°C - 1 15} mv
i -30°C=Tax +75°C
Output Voltage Change with Vref/T _ 0.01 | 0.03 | 2/°¢C
Temperature Tref=1mA
Short-circuit Output Current
P Note 2 | Ishort Vref=0 - 50 - mA
OSCILLATOR SECTION
CHARACTERISTIC SYMBOL TEST CONDITION . MIN.| TYP.| MAX.] UNIT
Frequency fosc CT=0.014F, Rr=12k - 40 - kHz
Standard Deviation of All values of Vc¢g, CT, .
N 3 fpI1vV - 3.0 - %
Frequency ote RT, Ta constant
7V =Vgel £40V, CT=0.01uF
Frequency Change with Voltagel AfV[y - 0.1 - %
Ta=25°C, RT=12kQ
(<] o —
Frequency Change with Af 0°¢=Ta=70"C, Cr=0.01uF B N 9 9
Temperature Ta Rp=12kS °
DEAD-TIME CONTROL SECTION
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.,} MAX,| UNIT
Input Bias Current ITND 0=Vyr=5.25V - -2 -10 | uA
Maximum Duty Cycle, _ g
Eqch Output Dy MAX |V1=0 45 48 %
VTH-1 | Zero Duty Cycle - 2.8 3.3
Input Threshold Voltage v
Vrg-2 |Maximum Duty Cycle 0 - -
PWM COMPARATOR SECTION
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP, MAX, UNIT
Input Threshold Voltage VTH Zero Duty Cycle - 4 4.5 v
Input Sink Current 11 V(pin 31)=0.7V 0.3 0.7 - mA
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+ ERROR-AMPLIFIER SECTION

CHARACTERISTIC SYMBOL TEST CONDITION MIN, | TYP. | MAX., [UNIT
Input Offset Voltage V1o Vo PIN31=2.5V - 2 10 mV
Input Offset Current I10 Vo PIN31=2.5V - 50 250 nA
Input Bias Current 11R Vo PIN31=2.5V - 0.1 1 HA
gz:gzn—-mode [nput Voltage CMRIy | 7V =Veel 40V ~0.3 | - |vee-2 | v
pitrencion oy | 0 D Nm0-573.5 0 o5 |- |
Unity-gain Bandwidth fo Ta=25°C - 350 - kHz
Common-mode Rejection Ratio CMRR Vge1=40V, Ta=25°C 65 90 - dB
OQutput Sink Current 1) Vo PIN31=0.7V 0.3 0.7 - mA
Output Source Current 18 Vo PIN31=3.5V -2 1 =10 - mA
* OUTPUT SECTION
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT

Collector Off-state Current IcER VegE=40V, V=40V - - 100 A
Imitter Qff-state Current IE(OFF) | Veg1=Ve=40V, V=40V - - -100 A
gr‘;ii;ﬁ“r‘ gg‘fg‘t’z; VCE (sat) | 1c=200mA, VE=0V - 10.95 | 1.3 ¥
voltase | Polloer VCE(ON) | 1p=-200mA, Vc=15V - |1 | 2es | v
Output Voltage Rise Time trl Vecl1=15V, Rp=150,Ta=25°C - 100 200
Qutput Voltage Fall Time tfl I¢ +100mA, Common~Emitter - 25 100 ns
Output Voltage Rise Time tr2 Veel=15V, RpL=150,Ta=25°C - 100 200

! Output Voltage Fall Time tf2 1r=100mA, Common-Follower - 40 100

|

i + SUPPLY CURRENT

: CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Standby Supply Current ICC(SB) VeC1=15Y, ALL other - 8 [|12.5 mA

inputs and outputs open
Average Supply Current ICC(BI) Vipin 32)=2V, C1=0.01uF - 10 - mA
RT=12kQ, Vccl=15V

Hote 1 : All typical values except for temperature coefficients are at Ta=25°C.
Note 2 : Duration of the short-circuit should not exceed one second.
Note 3 : Standard deviation is a measure of the

statistical distribution about the

mean as derived from the formula.
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CONTROLLER PART (Unless otherwise specified, Vgg2=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CIR~ TEST MIN.| TYP.| MAX. UNIT
CONDITION
CUIT
Operation Power Supply Voltage VCC2 opr - 4.75 |15.00 | 5.25 v
Power Supply Current fccl _ |Stop State - 3.4 6.0 mA
Icce Output Open - 17.0 | 26.0
Upper Side VSAT U-1 R1,=200Q - 1.3 2.0
Saturation Voltage VSAT U-2 _ [RL=2KR - 1.0] 1.3 v
Lower Side VSAT L-1 R1=200Q - 0.8 1.2
VSAT L-2 RL=2kQ - 0.18 0.4
Leak Current Upper Side L u - - ~ 100 LA
Lower Side I . - - 100
Common Mode
Position Voltage Renge CMR H 2.0 - 4.5 v
Sensing -
Input Input Sensitivity vy 20 - - -
m
Input Hysteresis VH-~Hye 2 7 15
Operation "H" | VIN R(H) - 4.0 - - v
START Input oo _
(RUN) Input Voltage L VIN R(L) 1.0
Input Current "L"| IIN R - |VIN R=1.0V - - 200 HA
Operation "H" | VIN C(H) - 4.0 - - v
CW/CCW Input |Input Voltage [,
(FWD/REV) L VIN @) - 1.0
Input Current "Lt IIN C - |VIN ¢c=1.0V ~ - 200 LA
Operation "H" | VIN B(H) - 4.0 - - v
BRAKE Input Input Voltage ety _ _ _ 1.0
(BRAKE) IN B(L) :
Input Current "t IIN B - |VIN N=1.0V - - 200 HA
Output Current ["H" IrgH - 80 - - HA
FG Output Output Voltage ["L" VFCL - |IrGg=0.3mA - - 0.4 v
C=0.1uF
Pulse Width TFG 0.9 1.0 1.1 ms
R=10kQ
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PLL PART OPERATION

1. Crystal oscillation terminals (XT,?T)

+ The crystal oscillator is used by connecting as shown below.

TRIMMER . C, of 10~30pF is appropriate.

J;CL lCL

- Crystal oscillation frequency is calculated by the following equation
according to number of FG pulses of a motor to be used.

fx = %6 XFG' x128 X (20 or 27) XN (Hz)

(Note) (20 or 27): 20 at 20/27="H" or Open.

27 at 20/27="L".

fx: Crystal oscillation frequency, FG': number of FG pulse generated per
revolution of motor, R: revolution of motor per minute, N: Ratio of

frequency division of the crystal reference frequency divider. (Refer to Item 9.)

- Maximum operating frequency is above 8MHz and crystals up to 8MHz can be used.

2. Reference frequency input/output terminals (CPIN, CPoUT)

» Divided output E% from the crystal reference frequency divider is available
at CPouT, which is normally connected CPIN.
. When an external oscillator (CR oscillator, etc.) is connected to CPIN, motor

speed can be finally adjusted.
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5.

FG pulse input terminal (FGIN)

+ This is the input terminal of FG pulse that shows the motor speed.

This FG pulse becomes comparision frequency.

This terminal has built-in Amplifier and Schmitt circuit,
FG pulses are applied through capacitor coupling and small amplitude is enough

for proper operation.

Lock range switching terminal (20/27)

This terminal is for switching rock range of motor, with a pull-up resistor and

chattering preventive circuit.

(TRUTH TABLE)

20/27 DIVIDED FREQUENCY LOCK RANGE
L 1/27 +3.4~-3,9% of reference cycle
H or NC 1/20 +4.6~-5.37% of reference cycle

APC, AFC output terminal (APC, AFC)

- AFC (speed control output) is a F-V converter for FG frequency, and is

consisting of a 8 bit D/A converter.

APC (phase control output) is a phase comparator (4#-V converter) that compares
phase difference ¢ between 1/2 FG and reference frequency FS', and is also

consisting of a 8 bit D/A converter.

Both APC and AFC perform the following 3 operations according to FGIN frequency.
a. When FGIN frequency is within the lock range:
Both APC and AFC perform the normal operation for FGIN.
b. When FGiy frequency is below the lock range (under speed):
APC and AFC outputs are both fixed at "H" level.
c. When FGyy frequency is above the lock range (over speed):

APC and AFC outputs are both fixed at "L" level.

When a motor is in STOP state (P/S=H or NC), both AFC and PAC are fixed "L"

level.
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AFC Output change status for FGIN APC Output change status for phase
frequency difference ¢

FIXED AT "H" LEVEL

u H
| - D/A OUTPUT
| ' jos}
B ' ! = |
= ! | = |
& ! DA OUTPUT =9
= | =
o | &g
3] | 5
B4 ! S
b T l
{ : FIXED AT "L" 23 |
LEVEL
L 1 | / L !

0% \ 0 x 2x

PHASE DIFFERENCE @&

e —

UNDER SPEED LOCK RANGE 'OVER SPEED

FGy FREQUENCY
—_— .

-« AFC and APC timing chart within lock range.

a. AFC (SPEED CONTROL SYSTEM)

o] 1 1
— il Il
| 1 n

AFC
OUTPUT

b. APC (PHASE CONTROL SYSTEM)

REFERENCE
FREQUENCY
FS’ PULSE

1t Lsz_-’ # F’ #

PULSE

APC —
OUTPUT I
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Lock detecting terminal (LD)

- This terminal is the lock detecting output and is placed at "H" level when FGy

frequency is within the lock range and otherwise, placed at "L" level.

RUN/STOP input terminal (R/S)
+ RUN/STOP signals of the motor are input to this terminal.
- This terminal has a pull-up resistor and a chattering preventive circuit.

+ During RUN (R/S=L), AFC, APC and LD perform the above-mentioned operations for
FGIN frequency, and during STOP (R/S=H or NC), AFC, APC and LD are all fixed at

"L" level,

Reverse signal output terminal (RV)

- At the switching og lock range from 1/20 to 1/27 or the operating from RUN to

STOP, reverse signal for braking the motor is output through this terminal.

- Change of RV output status

ngt RV OUTPUT CHANGE E£:> RV OUTPUT CHANGE _1_
PREVIOUS STATUS TO "H" LEVEL _§_ TO "L" LEVEL

During normal rotation When the lock range is When the motor speed is
(during lock) at 1/20. switched from 1/20 to locked at 1/27, or when
1/27. FGIN 1/8FS, or when the

lock range is switched

from 1/27 to 1/20.

During normal rotation When the operation is When FGIN 1/8FS or when
(during lock) at 1/20 switched from RUN to the operation is switched
or 1/27. STOP. from STOP to RUN.

+ In other cases than above, RV output is not changed and fixed at "L" level,

+ Further, if FG frequency rises up to 1.5 times of normal rotation at 1/20

(2 times of normal rotation at 1/27), RV output is reset.
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9. Referecne divided frequency switching terminal (N1, N2)

Divided frequency 1/N of the crystal reference frequency divider can be switched

to 1/5, 1/6 or 1/12 by number of FG pulses or a crystal used.
+» This terminal has a built-in pull-up resistor.

(TRUTH TABLE)

Nl | N2 | 1/N 1/N: CRYSTAL REFERENCE DIVIDED FREQUENCY
H H | 1/5
1/6

H L | 1/12

(Note) Don't use mode, NI=N2="L", because this mode is test mode.

CAUTION IN APPLICATION

+ APC and AFC terminals are for the 8-bit D/A converter outputs, which are directly
output from the R-2R ladder type resistor network as shwon in the following diagram.
Impedance of these outputs becomes equal to the ladder resistor value RL.

Therefore, input impedance at the receiving side of these terminals shall be

designed accordingly.

f ‘ 2R
L
Q1 >o—M——1———) APC/AFC OUTPUT
L
2Ry, ::RL
Q2 ——Ix}——ANT——T
OUTPUT 2n
LATCH 2R, 7L RL =30~ 75kQ (TYP 50kQ)
crrovir @8 —[>0—~Wv_j
: IRy,
ZRL A
Q8
“ ] 2R[,

+ A filter for an externally mounted differential amplifier on an application circuit

shall be selected to meet the response characteristic of a motor to be used.
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PWM PART OPERATION

The uncommitted output transistors provide either common-emitter or emitter-—
follower output capability.
Push-pull or single—ended output operation may be selected through the output-control

function.
The architecture of the TA8443F prohibits the possibility of either output being

pulsed twice during push-pull operation.

VOLTAGE WAVEFORMS

VOLTAGE ] --- Vee
AT C1
---0
--- Veco
VOLTAGE
AT C2
---0

VOLTAGE
AT O

THRESHOLD VOLTAGE_

DEAD TIME
CONTROL
INPUT

ov

THRESHOLD VOLTAGE — —

FEEDBACK

(31Pln) I
!
07vl 0%
] LQ%J————’4MAX
DUTY MAX
CYCLE
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CONTROLLER PART OPERATION
1. TIMING CHART
FORWARD ROTATIOMN (Position sensing signal advances Ha-Hb-Hc.)

A T —— E—
START/STOP "H" H
ow " + 1 ——
cw/Ccow "H b l ] l l !
BRAKE "11" et ] [ ] I
1  —

%) v

REVERSE ROTATION (Position sensing signal advances Ha-Hc-Hb.)

START/STOP "H" Ha™t [ ] [ 1

1 I -
cw/cew L 1™t ] jl ll II
BRAKE "11" Het ll I l[ II ll
La A V V
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APPLICATION OF CONTROLLER PART

Like a video disk player, TA8443P is provided with the stopping function which in a
short time, stops the motor having a large inertia, and maked the quick disk-change
possible. To make the frequency generator (FG) unnecessary which was formerly
required for fetching the rotation signal, the signal from the position sensing
input is ORed and is output to FG output pin (44 pin). Therefore, for FG output,
three position sensing outputs (Ha, Hb, Hc) are ORed, and the rotation speed signal
of the frequency of six times that of one output can be fetched resulting in making
it possible to obtain a sufficient controlling characteristic with the /v

(Frequency-Voltage) conversion method of mono-stable type.

(1) Operation of FG Output (44 pin) and Tpg (45 pin)
In Fig. 1, Q1 and Q3 are the mono-stable mulit—vibrator to which gate (Q2 base)
the signal from each position sensing input of Ha, Hb and Hc is input after
ORed and shaped in waveform by FE. The pulse width of MMV made by Ql and Q2
is determined by R2 and C2 to be connected to TFG (45 pin), and the square wave
having the pulse width to be determined by C2 and R2 is output.
0f course, this frequency is proportional to the rotation signal and this
frequency is six times the frequency of each position sensing. (6 per 1
electrical rotation) F/V conversion operation is made through connecting FGQ

output to LPF for integration. However, if R2 is made variable, the conversion

gain can be controlled.

Vcczrl\,
¢ ’ 53
POSITION j j

| i
SENSING CIRCUIT Ha-+Hb+He K ::RZ

EF] Ql./[

TGo
FOR MMV 1 @

LN
ij? fzgd

Fig. 1

AAA

I

+
@]
N

o\
=

W

J—AAA
+
3

~
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(2) Each Control Input

g cl o
< ~ g 4
w nS n<g
— -1 ~S
G Ge Ge
9 ©g ' E4
o o 9 ™ g
(a2 o o
START/STOP CW/CCW BRAKE
41 42— —(13)
2 \Z/
AT L,STARTS AT H,NORMAL TORQUE AT L,BRAKE
AT L,REVERSE TORQUE
Fig. 2
START/STOP cw/ccw BRAKE OUTPUT
H H Normal torque mode
H L H Reverse torque mode
H H/L L BRAKE mode
L H/L H/L STOP mode

Note: In STOP mode, R @ s @ , @ . and @ pins of output are all made

OFF. In BRAKE mode, . @ and @ pins of output are made ON.

(sweep-out mode)

(3) Output Circuit
As shown in the block diagram, in the output circuit, the Darlington emitters
of PNP and NPN are provided on the upper side, and the lower side is made as
the open collector or NPN.
Connect the external transistor in the same manner as that of the application

circuit.
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CHARACTERISTIC DATA OF PLL PART

fMAX<XT) — Vpp fMAX(XT) — Ta
25 25
Ta =25°C Vee=5V
¢ 20
& = &
B N
) ™~
E = A = 15 S~
== 15 [
7 =
o /] [Tt ™~
Z Z
— N —
='e 10 ©5 10 e
R 3 I~
& g 2
o« / o 5
L Z 5 A L2 05
w Y w
« <
= =
0 0
2 3 4 5 6 7 8 —-40 -20 0 20 40 60 80
OPERATING SUPPLY VOLTAGE Vpp (V) AMBIENT TEMPERATURE Ta (%C)
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125 12.5
. Ta =25C o Vee=5V
< -
4 100 -~ S 100
=z [N
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o= g: i
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S 75 > e ~]
Z o~ '/ %A [~ -
£z / 5z ~
<a, 5.0 Ed 50
= /' g0
&% . £%
o <
g 2 25 // L= 25
< ]
z / 3
0 0
2 3 4 5 6 7 8 -40 -20 0 20 40 60 80
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Tpp — Vpp ViN(FGIN) — Vpp
10 250
2; Ta=25%C Ta = 25°C
- 8 8. 200
0w
£ & E
3 >
e 8 S w0
% <
o ~
£ =
E e £S5 100
& = L~
- = 1
Z A zZ 1
=2 &> 50
2 9 I
= ]
& 3
o
0 0
2 3 4 5 6 7 8 2 3 4 5 6 7 8
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APPLICATION CIRCUIT

5V 24V
o]
é:: a
s —4 EESR-E =+ 3=
5 I.D‘ L(l1 w
Hoe PEO0OOE
~t
O = & A > &~ A =~ ~ « o
P &) &) a =TS =] &) = @] =
| 3] SR N 10
= o 2200,
N —
Ls @—A«w— ,_@
2200 3
@ N e ==o I8
2200 o
_@ Ha ™~ Lc [39 >
2200 ©
POSITION oot Lot &
SENSING 2200 g
INPUT Hb ™~ Lo+ @ ‘(5)
2200,
—@ He T Let @—wr {2
He™ 282892 1
; 578783
43) BRAKE +IN2 @
w 10kQ G
MPU ow/Cew TA8443F +INI e 7 =
o]
S/s 53
| 12kQ
CPIN Veer [
gs 3¢
CPouT 2 =
@ FGouT -IN2 @j
® % 8
FGIN 22 8F
_ 51 =
_[@ X1 P8, (30
= gt =l
23 §7
- N
59] TEST @,_,w,,_
O APC 110Kk
S - & AFC @—'\W—
@ T 5 A & =& 110kQ
N - z oz oz B
=4 z &) [&] @) =

15kQ

4700pF
—ﬂ—@ Cr

7o

iaacE
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TENTATIVE DATA

QUAD POWER OF. AMP

TA8449P is 0.6A (peak) output current Quad type
Power Operational Amplifier, and designed for
CD player by 1 chip (Focusing Tracking Actuator,
Carrriage and Spindle Motor).

This IC is suitable for large current driver

circuit, such as, Motor, Actuator and general

purpose Power Operational Amplifier.

HDIP14-P-5004A

. High Output Current : Io(MAX)=0.6A/ch
I0(AVE)=0.4A/ch Weight : 3.0g(Typ.)

. Built-in Current Limitter : 1.0A(Typ.)
. Built-in Output Enable : GND or VEE : Enable
Open or Vgg: Disenable

. Thermal Shut Down Circuit

MAXIMUM RATIHGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
vee
Power Supply Voltage +15 v
VEE
*
OQutput Current 10(peak) 0.6 v
T0(AVE) 0.4
Power Dissipation PDp 2.3 W
Operating Temperature Topr -30~85 °C
Storage Temperature Tstg -55~150 °C

* Single pulse 100ms.
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BLOCK DIAGRAM

TA8449pP

IN4+ OuUT 4 ouT 3

G o ®

IN4- IN3- IN3+

>@-J

THERMAL SHUTDOWN |

1]

ENABLE

H: Operating—=
L: Not
Operating

1

J
SN ONON LT T@@7

IN1+ IN1- OQUTI1 VEE ouT2 IN2- IN2+

C. L: Current Limitter
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ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Ta=25°C, Vgc=15V, Vgg=-15V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Power Supply Voltage Lcel - - 16 35 mA
Icc? - at Disenable - 0 20 HA
Input Offset Current I10 ~ - - 100 nA
Input Bias Current I - - - 300 | nA
Input Offset Voltage V1o - - - 6 mV
1z, . -
Upper Vou _ 19=0.1A 2,0 |13.3
Output Maximum Lower VoL - t13.5 |-12,0 v
Amplitude N
Upper VOH _ T0=0.4A 12.0 13
Lower VoL - -13 {-12.0
Open Loop Gain Gvo - - 100 - dB
Sync. Input Voltage Range CMR - - t14 - v
Sync. Voltage CMRR - - 80 - dB
Supply Voltage SVRR - - 90 - dB
Band Width fT - - 1.0 - MHz
Through Rate SL - - 0.9 - | V/us
Limiting Current Ige - | Tj=25°C - 1.0 - A
Crosstalk CT - - 60 - dB
Enable Operating Current IEN - 1 pin=0V - 1 2 mA
Thermal Shut Down Operating _ _ °
Operating Temperature Tsp Tsp on 150 175 190 ¢
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TA8453AF

3 PHASE HALL MOTOR DRIVER WITE PLL CONTROLLER

The TA8453AF is a multi-chip IC with PLL controller
and TA7259P.
This is suitable for Polygon Mirror Drive for LRBP,

and FAX etc.

. 8 bit D/A converter system has been employed for
each of the speed control system (AFC) and the
phase control system (APC), and realize a free
adjustment motor control system,

. Output Current Ip=1.2A (MAX.)

HQFP30-P-1010

. Forward rotation, reverse rotation, and stop Weight 0.61g(Typ.)
are controlled by 1 terminal signal control.
. Crystal can be used up to 8MHz, and crystal reference
dividing frequency selected from three position
1/5, 1/6 and 1/12.
. Lock range selected from two position of about 3.6%
and about 5.07%.
Operating Supply Voltage : Vgg=7~27V
MAXTIMUM RATINGS (Ta=25°C)
BLOCK CHARACTERISTIC SYMBOL RATING UNIT
PLL Port Supply Voltage VDD -0.3~7.0
(TC9203) Input Voltage V1IN -0,3~Vpp+0.3 v
Driver Port | Supply Voltage Ve 30 v
(TA7259P) Output Current Ip 1.2 A
Power Dissipation PD 1.0 (Note) W
TA8453AF Operating Temperature Topr -30~75 °C
Storage Temperature Tstg ~55~125 °C
(Note) No Heat Sink,
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BLOCK DIAGRAM

X7 §T N1 N2 CPout 2027 TEST LD Vbp GND 1
VDD
Vpp
R¢ RN RIN
1
N
—{>c CRYSTAL -
REFERENCE
DIVIDER
R AFC
f ‘e
SHUMITT FG AFC LOCK ~ r<ﬁ>Apc
SYNCHRO , RANGE | 8-BIT b/ [
Fary (29 -4 ~NOUSE fpof TIMING DIVIDER ~J:j SENSING
N . > SE s
! CIRCUIT CIRCUIT l (12 BIT) CIRCUIT CONVERTER
AMP
CPin(22 l }
I
Rv(2
VDD j 1 AP
z% SPEED MONITOR 1 1 1 1
= & REVERSAL - 0 °C 5T PYTS 8-BIT D/A »—k@o APC
85 (4 SERSING 2 20 °"27 256 ) V
CLROUTT DIVIDER DIVIDER DIVIDER CONVERTER
_— |
TC9203P/F
TA7259P
/1‘0 Vee
11)La
Vin+ (1
9)Lb
ViN-
+— L
r4 POSITION SENSING CIRCUIT
GND2 g
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PIN CONNECTION

GND1 CPoupr CPiy TEST Hec™  HeT Ho™  HbT  Ha®
X7 [25 [15] Ha*

X |26 4] vint

N1 |27 13| Vin-

— GND2

Nz [28] [12] Frs
FGyy [29 (11] La

APC |30 I E Vee
] b g ) [ [ ] L
AFC RV 2027 R/S LD Rp GND2 Le¢ Lb

[ ; inner short
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PLL PART
ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp=5V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT
Operating Supply _ % .
Voltage VDD 4.5 5.0 5.5 \

i X'tal=8MHz

operating Supply DD 1 x| - | s.0 | 12.0 | ma
" CPIN=CPOUT
XT 2 * 1.0 -

X X1 MHz
Operating CPin| fcp 3 | Square wave * | 0.05 - 4.0
Frequency VIN=0.5Vp-p
Range FG1n frg - A * - - 10 kHz

Sin wave
Input Operating frG=10kHz . _ _ _
Voltage FGTN | VIN TG 4 Sin wave ! 0.5 Vpp-0.5 | Vp-p
Ladder
kQ
Resistor RL 6 30 >0 73
Max. Vpp=b.5~5.5V - 425 +6.5 | LsB
Deviation -
AFC, APC
D/A Resolution - -  [Vpp/256 - A
Converter
Temperature _ +1 - LSB
Drift -
Pullup Resistor RIN - | N1,N2,20/27,R/S * 10 30 50 kQ
Input "H" Level ViH N1,N2,20/27,R/S » VDDX0.8 - VDD v
E?ltage "L" Level ViL CPIN 0 ~ DDX0.2
Input Leak Current Ita/T1L - | CPIN * - - *1.0 HA
Output "H" Level 10H RV, LD Vou=4v -0.5 -1.0 - nA
Current "L" Level oL CPouT Vor=1V 0.5 1.0 -
Amplifier XT 100 200 500
Teedback Resistor Rf 5 k2
FCIN 300 | 500 800

* : Guaranted within the range of Vpp=4.5V~5.5V, Ta=-30~75°C.

—485—



TA8453AF

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

vee=12v, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR~ TEST CONDITION MIN.| TYP. MAX. UNIT
CUIT
Icct FRS Open 2 4 7
Ice2 FRS=5V 2 5 9
Quiescent Current - mA
Vee=22V
Iees 2 5 9
FRS=GND
Input Offset Voltage V10 - - 40 - mV
Residual Output Voltage VOR = VIN-=VIN+=7V - 0 10 mV
Voltage Gain Gy - - 15.0 - Times
Upper v - 1.0 1.5
Saturation Voltage Gl SATL - |I1=400mA v
Lower VGAT?2 - 0.4 1.0
Upper I - - 20
Cut—off Current PP 0cl - V=20V HA
Lower Ioc2 - - 20
Pos1§1?n.Sen31ng Input vy _ _ 10 _ oV
Sensitivity
Maximum Position Sensing
Input Voltage Vi MAX 400 my
Input Operating Position | CMR-H - . - Vee=2.5 v
Voltage Control CMR-C - . - | Vee-2.5
CW \ig - - 0.4
Rotation Control STOP Vs _ 2.5 3. 3.5 v
Input Voltage
CCW VR - 2.5 5.0 5.8
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PLL PART
OPERATION

1. Crystal oscillation terminals (XT, i%)

. The crystal oscillator is used by connecting as shown below.

TRIMMER .C1, of 10~30pF¥ is appropreate.

Crystal oscillation frequency is calculated by the following equation according

to number of FG pulses of a motor to be used.

fx +% FG' X 128 X (20 or 27) X N  (Hz)
(Note) (20 or 27) : 20 at 20/27="H" or Open.
27 at 20/27="L",

fy: Crystal oscillation frequency, FG': number of FG pulse generated per
revolution of motor, R: revolution of motor per minute.
N : Ratio of frequency division of the crystal reference frequency divider,

(Refer to Item 9.)

. Maximum operating frequency is above 8MHz and crystals up to 8MHz can be used.

2. Reference frequency input/output terminals (CPry, CPouT)

. Divided output é%; from the crystal referecne frequency divider is available
at CPoyuT, which is normally connected CPIN.
. When an external oscillator (CR oscillator, etc.) is connected to CPIN, motor

speed can be finally adjusted.
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3. FG pulse input terminal (FGTN)

. This is the input terminal of FG pulse that shows the motor speed.

This FG pulse becomes comparision frequency.

This terminal has built-in Amplifier and Schmitt circuit.
FG pulses are applied through capacitor coupling and small amplitude is enough

for proper operation.

4, Lock range switching terminal (20/27)

. This terminal is for switching rock range of motor, with a pull-up resistor and

chattering preventive circuit.

(TRUTH TABLE)

20/27 DIVIDED FREQUENCY LOCK RANGE
L 1/27 +3.4~-3,9% of reference cycle
H or NC 1/20 +4,6~-5.37% of reference cycle

5. APC, AFC output terminal (APC, AFC)

. AFC (speed control output) is a F-V converter for FG frequency, and is consisting
of a 8 bit D/A converter.

. APC (phase control output) is a phase comparator (#-V converter) that c-mpares
phase difference 4 between 1/2 FG and reference frequency FS', and is also
consisting of a 8 bit D/A converter.

. Both APC and ATFC perform the following 3 operations according to FGry frequency.

a. When FGyy frequency is within the lock range:
Both APC and AFC perform the normal operation for FGyy.

b. When FGIN frequency is below the lock range (under speed):
APC and AFC outputs are both fixed at "H" level.

c. When FGIN frequency is above the lock range (over speed):

APC and AFC outputs are both fixed at "L" level.

. When a motor is in STOP state (P/S=H or NC), both AFC and APC are fixed "L" level.
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AFC Qutput change status for FGry frequency

FIXED AT "H' LEVEL
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| ' D/a OUTPUT
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UNDER SPEED LOCK RANGE OVER SPEED

FGpy FREQUENCY

. AFC and APC timing chart within lock range.
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TA8453 AF
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Lock detecting terminal (LD)

. This terminal is the lock detecting output and is placed at "H" level when FGyy

frequency is within the lock range and otherwise, placed at "L'" level.

RUN/STOP input terminal (R/S)

. RUN/STOP signals of the motor are input to this terminal,

. This terminal has a pull-up resistor and a chattering proventive circuit.

. During RUN (R/S=L), AFC, APC and LD perform the above-mentioned operations for
FGiy frequency, and during STOP (R/S=H or NC), AFC, APC and LD are all fixed

at "L" level.

Reverse signal output terminal (RV)

. At the switching of lock range from 1/20 to 1/27 or the operating from RUN to
STOP, reverse signal for braking the motor is output through this terminal.

Change of RV output status

PREVIOUS STATUS Jﬁ> RV OUTPUT CHANGE 4:> RV OUTPUT CHANGE

TO "H" LEVEL TO "L" LEVEL

During normal rotation | When the lock range is | When the motor speed is
(during lock) at 1/20. | switched from 1/20 to locked at 1/27, or when
1/27. FGIN 1/8FS, or when the
lock range is switched

from 1/27 to 1/20.

During normal rotation | When the operation is When FGTy 1/8FS or when
(during lock) at 1/20 switched from RUN to the operation is switched

or 1/27. STOP. from STOP to RUN.

. In other cases than above, RV output is not changed and fixed at "L" level.
. Further, if FG frequency rises up to 1.5 times of normal rotation at 1/20

(2 times of normal rotation at 1/27), RV output is reset,
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9. Reference divided frequency switching terminal (N1, N2)

. Divided frequency 1/N of the crystal reference frequency divider can be
switched to 1/5, 1/6 or 1/12 by number of FG pulses or a crystal used.

. This terminal has a built-in pull-up resistor.

(TRUTH TABLE) .
N1 N2 1/N 1/N: CRISTAL REFERENCE DIVIDED FREQUENCY
1/5
1/6
1/12

(Note) Don't use mode, N1=N2="L", because this mode is test mode.

CAUTION IN APPLICATION

. APC and AFC terminals are for the 8-bit D/A converter outputs, which are directly
output from the R-2R ladder type resistor network as shown in the following diagram.
Impedance of these outputs becomes equal to the ladder resistor value Ri,.

Therefore, input impedance at the receiving side of these terminals shall be designed

accordingly.

S 2Ry,
Q1 rDo—M—r—(P APC/AFC OUTPUT

< =
= 2Ry, T
= Qz[__txy——umﬁ——l
=5 ﬁ =
e g 2R;, 1% Ry, =30~ 75k ( TYP 50kQ)
T = Qa-——txy——ANv——m
-
= <
2 3

z Q8

. A filter for an externally mounted differential amplifier on an application circuit

shall be selected to meet the response characteristic of a motor to be used.
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DRIVER PART

INPUT/OUTPUT CHARACTERISTICS

YNF
v
10 . B
\ V= A
l—
A
- — Vor + —= (V14 -Vi3)
ZERO TORQUE ROTATION

VNF shows voltage drop at Ry.

That is, in the case of star connection, when coil current is Ip'
VNF=RF- 11,

See the following circuit.

Vee
H —"

Rp VNp

Further, if inputs (13 pin, 14 pin) are shorted or V13=2V14, torque at the circuit
becomes zero. However, this zero torque state also can be obtained by setting FRS
input (12 pin) to specified voltage or by placing the circuit in open state and

this is rather advantageous as current consumption is less.
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FUNCTION
FRS(CW/CCW/STOP) POSITION SENSING INPUT OUTPUT
INPUT Ha Hb He La Lb Lc

1 0 1 H L M
1 0 0 H M

L 1 1 0 M H
0 1 0 L H
0 1 1 L M
0 0 1 M L H
1 0 1 L H M
1 0 0 L M u

" 1 1 0] M L H
0 1 0 H L M
0 1 1 H M L
0 0 1 M H
1 0 1
1 0 0

M ! ! 0 High Impedance
0 1 0
0 1 1
0 0 1

Note: "1" of the hole element input means that voltage above +10mV is applied to the

positive side of each hall element from the negative side and "0" means that

voltage above +10mV is applied to the negative side from the positive side.

In this case, needless to say, DC potential must be within the specified common

mode voltage range of hall element input.

Further, "H", '"M" and "L" of output mean Vcc-VgaTl1=1/2 Vec and VgaT?, respectively,

and "L", "H" and "M" of FRS input mean application of voltage within specified

values of Vg, VR and Vg, respectively.

Further, by applying required voltage for control input (Vin+, VyyN~), measure

the circuit in operating state.
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CONTROL SIGNAL INPUT METHOD

Normally, control voltage which is proportional to (or inversely proportional to)
rotation speed (F/V converter etc.) is fed into the front stage of the TA7259P
differentially or single polarity. The gain from control input of the TA7259P to
output (at Rf terminal) is 5.5 times as indicated in the specification. It is
however possible to improve characteristic of W/F, etc. by reducing the gain with

NF applied.

It's application example is shown in the diagram below. Further, when NF is applied
(Also, when not applied), it is necessary that DC voltages (V13, V14) of control
inputs (13 pin, 14 pin) are within the range of values (2.0~Vgc-2.5V) shown in the
standard.

In addition, when input DC level and F/V converted output (control output) cannot be
matched with IC input, a DC level shift diode and attenuator should be inserted in

front of IC input. An example is shown in Fig. l-c.

a) IN CASE OF POSITIVE INPUT

1
(Nee ——
Veont
—@
S
<
<o
= L
3 11)=2
w VINt Lb
Veont O— ' @ 9
VIN—O 5 Le

i« V13 = vy
Vy,
5V 1S RECOMMENDED

100kQ
0.054F
\Z/
==}
g

AW
Rp

Vi = VCOnt

Fig. 1-a
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b) IN CASE OF NEGATIVE INPUT

(N<Veont)

Rp .
R1 35—
AAA, R1+R2

VVv-

Fig. 1-b VI3 = Veont -

CONTROL R2
OUTPUT NV -O INPUT PIN
= DC level of control output is shifted
by a zener diode and control signal
Vo
z output is attenuated by Rl and R2.
Fig. 1l-c
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CAUTIONS IN APPLICATION

IC for motor drive have several high impedance input terminals such as hall element
input, control signal input, etc. and to handle a switched high output current.
Because of such a reason. Care should be taken not to make a parasitic oscillation
path caused by unnecessary feedback,

Further, as load is a coil, it is necessary to pay attention to prevent destruction
by impulse at time of ON/OFF, particularly, application of voltage and current in
excess of standard values to the output transistor when supply voltage is at high
level (V¢c=18V or above). It is recommended to use the TA7259P at supply voltage
below 18V. If it is used supply voltage above this value, the above-mentioned

cautions should be followed.

(1) CAUTIONS FOR RELIABILITY DESIGN

a) Do not into the output transistor inside IC into the high veoltage and current
operating region.

(Especially, when a motor is locked, V¢ is ON/OFF, output is shorted, etc.)

b) It is desirable to design the output ringing absorbing capacitor in capacitance

as small as possible (the output transistor may be destructed by charging/
dis-charging current of this capacitor in some cases).

If it becomes a problem, it is recommended to review not only capacitance

but also connecting point and connecting method (delta or star connection) in
addition to taken an oscillation previenting measure described later further-—

more, to insert resistor (3Q to 30Q) in series to the capacitor.

¢) In installing to a printed circuit board, be careful not to apply an abnormal

force to the fin of IC and moreover, to solder in several seconds (at 260°C).
d) 1t is an effective method for assuring reliability to provide a large earthing
area on a printed circuit board to promote heat—eadiation from the soldered
fin of IC.
(2) CAUTIONS FOR WIRING

It is recommend to design a print pattern with the following methods taken into

consideration in order to prevent parasitic oscillation.
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TA8453 AF

The output coil current path line should be provided separately from other earth
one because the coil current includes switched high current.

In particular, it is recommended to design a line from R terminal (6 pin) to
the earth so that it's impedance

does not become common to other

circuits.

(This is especially important.)

GND

If this is not possible or
(FIN)

oscillation cannot be eliminated

completely, it is adviced to

connect a capacitor of 0.001~0,1uF

paralelly with Rfp.
B 3 C=0.001~0.1xF

It is also recommended to provide

GND

IMPEDANCE MUST NOT

independently. (Especially, separately Fig. 2 BE COMMON TO OTHER
CIRCUIT

the hall element drive current path

from the output current path)
Further, if plunging input to the
position sensing element is
expected, it is advised to insert

a capacitor of 0.05~1uF between

the plus (+) and minus (-) terminals
of each position sensing input. 15 16 @ @ @
In addition, it should be also . k- -{k- -4k~

consider to insert resistors in

series to all hall element inputs.
If plunging input to control input
is expected, connect a capacitor

DO NOT GIVE COMMON
of 0.001~0,1uF between control IMPEDANCE TO OTHER CIRCUIT
terminal and GND.

Fig. 3
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If parasitic oscillation in a high frequency range above 5MHz is observed,
commonly connect the capacitors from all coil outputs and connect a capacitor
(C=0.01~0.1pyF) to Rp terminal (6 pin) from this connecting point (Fig. 4-a).
Further, it is also recommended to consider a method to connect capacitos to
RF terminal from respective coil outputs separately from the ringing absorbing

capacitor (Fig. 4-b).

11 »/W\—\
o

d)

c=

(=
<

01~ 0.1uF

Rp

Fig. 4-a Fig. 4-b

It is recommended to connect a path

capacitor directly from Vg¢ terminal
(10 pin) without giving common impedance
to GND. Further, it is also effective

to insert C2 (0.01~0.1uF).

Fig. 5
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(3) CONNECTION OF OUTPUT RINGING ABSORBING CAPACITOR

It is advised to connect the output ringing absorbing capacitor to GND from each
coil terminal. 1In addition, it is also advised to consider the following methods
from the viewpoint of parasitic oscillation prevention as well as destruction

prevention.

a) Change of capacitance

b) Delta connection (Fig. 6-a)

c) Connection to Vgc instead of GND (Fig. 6-b). 1In this case, however, attention
should be paid to destruction. If voltage/current locus is outside ASO, it is
necessary to connect resistors in series with capacitors.

And propose to connection to Rp terminal.
d) Connect resistors in series with capacitor (Fig. 6-c).

e) Combination of a), b), c) and d).

|
+ |+ |+
La e
o
(o)
N
g Le
F

6 2 6 )R
USE A BIPOLAR TYPE

CAPACITOR
Fig. 6-a
Fig. 6~b
La
11
Lb
O,
L
O
Rp =
& =33 3
Fig. 6-c
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OTHER CAUTIONS

Depending upon capacity and connecting method of the output capacitor, the output
transistor inside IC may be destructed in some cases and it is therefore recommended
obtain voltage/current locus of the output transistor through the measurement shown
below and confirm that the locus is within ASO. (Especially, the measurement at

time of SW ON/OFF, CW rotation»CCW rotation+CW rotation is important).

CURRENT PROBE

TO Y-AXIS OF
OSCILLOSCOPE

oo ()
La

GE) vy RECOMMENDED TO TAKE NOT ONLY
Lp | <=
9 T La BUT ALSO Lb AND Le

Rp
TO X-AX1S OF
OSCILLOSCOPE

Rp

VOLTAGE ~ CURRENT LOCUS

=

Fig., 7
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CHARACTERISTIC DATA

MAX. OPERATING FREQUENCY

MAX. OPERATING FREQUENCY

fmax (X1) (MHz)

fMAX (CPIN) (MHz)

1pp (ma)

OPERATING CURRENT

fmax (X1) — Vpp

25
Ta=25%C
TEST CIRCULT (2)
20 ]
15
10
5 ’/
vV
0
2 3 4 5 6 7 8
OPEHATING SUPPLY VOLTAGE Vpp (V)
fpax (CPIN) = Vpp
125
Ta=257C
TEST CIRCUIT (3)
10.0
P
75 /,/
5.0 1
4
2.5 //
0
2 3 4 5 6 7 8
OPERATING SUPPLY VOLTAGE Vpp (V)
Ipp — Vpp
10
Ta=25%C
" TEST CIRCUIT (1)
8
6 7
4
2
L1
0
2 3 4 5 6 7 8
OPERATING SUPPLY VOLTAGE Vpp (V)
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(MHz)

MAX. OPERATING FREQUENCY
fvax (X7)

MAX. OPERATING FREQUENCY
fMax (CPrN) (MHz)

FGiN INPUT AMPLITUDE

VIN (FGIN) (mVems)

TA8453AF

fMax (X7) — Ta

25
Vpp=5V
TEST CIRCUIT (2)
20
15
I
10
5
0
-40  -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta (C)
fMax (CPIN) — Ta
12.5
Vpp=>5V
TEST CIRCUIT (3)
10.0
I~
7.5
e
\\
5.0
25
0
-40  -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta ()
Vin (FGIN) — Vpp
250
Ta=25%C
TEST CTRCUIT (4
200
150
100 =
/'I
50 =]
k‘
0
2 3 4 5 6 7 8

OPERATING SUPPLY VOLTAGE Vpp (V)
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APPLICATION CIRCUIT
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TA84359F

SHMART MOS DUAL H DRIVER IC

The TA8459F is a dual H driver IC developed for
driving various motors and actuators of portable

CD players and cameras,

. Direct interface with MPU is possible,

. Connectable directly to the TC9220F, the servo

processor for CD player.

. The power stage is dual type with high output

SOP20-P-300A

current.

1o (Average) = 300mA
To (Peak) = 500mA Weight : 0.48g(Typ.)
. Low output on resistance.
RoN (Standard) = 1.0Q (Ip=200mA)

. Low current consumption.
. 2 channels are connectable in parallel with each

other.
. Built-in charge pump circuit.
. Built-in output stage pass through current preventive circuit.
. High speed operation. (fIN(Max)=100kHz)

20-pin mini-flat package, enabling compact design.

PIN COMNECTION

MAXIMUN RATINGS (Ta=25°C) (TOP VIEW)
N
CHARACTERISTIC SYMBOL RATING UNIT RO1 [1 200 vp1
- X 9
Driver Unit Supply VD ~0.5~7.0 v C2H []2 197 Foi
Voltage ciH]3 lgp RI:
Control Unit Supply .
~0.5~6. 7 :
Voltage vee 0.5~6.0 v va 4 171 ¥t
Pg 5 16 ] OE
Logic Input Voltage VIN -0.5~Vect0.5 \ onn O p
1 Conp []6 1511 PN
0
Dri Output C . [(Average) 300 A Ve Q7 up Fr2
river Outpu urren o o0 m ciL s 130 r1z
(Peak) c2L o 12[] Fo2
Power Dissipation Pp 800 W ro2 [0 11P Vb2
Operating Temperature Topr ~-30~75 °C
Storage Temperature Tstg -50~150 °C
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®
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BLOCK DIAGRAM
.
RO1 @-———~
C2H (g) H DRIVER-1
C1H CD =~ L__
™" PREDRIVER-1 LOGIC-1
pe—
frent——
o @ -
PGND (:),_ CHARGE PUMP
CaND @—,L
osc
Ve (:) |
ot
PREDRIVER-2 LOGIC-2
CciL "——— ] || e
H DRIVER-2
c2L (9
ro2 (10
TRUTH TABLE
5B DRIVER INPUT DRIVER QUTPUT
FI1/2 RI1/2 FOl/2 RO1/2
L L L L
L L H L H
H L H L
H H HiZ HizZ
H - - HiZ HiZ
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TA8459F

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL RATING UNIT
Driver Unit Supply Voltage vp 0~6.0
Control Unit Supply Voltage vee 4.0~5.g___J v
Logic Input Voltage VIN 0~Vce v
Logic Input Frequency fin 100 kHz
Capacitor for Charge Pump C1~C3 0.01 UF

ELECTRICAL CHARACTERISTICS (vp=Vcc=5V, Ta=25°C, unless otherwise specified)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TVYP. MAXJ UNIT
CUIT
Driver Unit Supply Current = . _
at Not Signal Ip OE=H (Fixed) - 1.0 uA
- ’——J
Control Logic Unit supply
Current tee B 2.0 mA
Predriver Unit Supply Current ig - - 500 HA
é;ﬁ?;ge "H" Level Vg _ EEI/Z, F11/2, 3.5 - - .
"L" Level ViL OE terminals - - 1.5
— B RI1/2, FIl/2
ICO“Fr"l "H" Level| Ity Vg=5V O‘E. ’ Wl - - 1.0
Logic terminals
Inmot Input B UA
I Current - RI1/2, FI11/2
L" Level I11 Vip=0v terminals -1.0 - -
Pull-up Resistor Rup - | OE terminals - 50 - kQ
Output ON Resistance RoN - | I1p=200mA - 1.0 1.2 Q
Output OFF |"H" Level| Igry Vig=5V|FO1l/2, RO1/2| - - 1.0 A
Leak - u
" " _ .
Driver Current L" Level ITLL v1L=0V|terminals -1.0 - -
Output | propagation Delay
Unit Time 8¢ ON tPON - -] 20
- us
Propagation Delay -
Time at OFF POFT 2.0
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TA8459F

FUNCTION OF FACH PIN

PIN No. SYMBOL I/0 FUNCTIONAL DESCRIPTION REMARKS
| 1 RO1 0 H driver-1 reverse side output terminal,

2 C2H External capacitor for charge pump

9 C2L connecting terminal 2.

3 B ClH External capacitor for charge pump

8 ClL ) connecting terminal 1.

4 Vg - Charge pump gate voltage terminal,

5 PGND - |Power ground terminal.

6 CGND - |control logic unit ground terminal.

7 ve - |Control logic unit supply voltage terminal,

10 RO?2 0 H driver-2 reverse side output terminal.
11 D2 - H driver-2 supply voltage terminal.

12 FO?2 0 H driver-2 forward side output terminal.

13 RI2 1 H driver-2 reverse side input terminal.

14 FI12 I H driver-2 forward side input terminal.

15 PeNp - Power ground terminal.

L H driver output enable setting terminal. With a pull-up

16 OF ! Output is enabled at "L" level. resistor.
17 FI1 I H driver-1 forward side input terminal.

18 RI1 I H driver-1 reverse side input terminal.

19 FO1 0 H driver-1 forward side output terminal.

20 VD1 ~ |0 driver-1 supply voltage terminal,
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EXAMPLE OR APPLICATION CIRCUIT

TA8459F
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I
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oscC
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©, @J@

H DRIVER-2

PREDRIVER-2

B

LOGIC-2

1

1
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TA8460F

DUAL H DRIVER IC WITH SMART MOS PWM Pre-DRIVER

The TA8460F is a dual H driver IC with PWM pre-driver
developed for driving various kinds of motors and
actuators in portable CD player, camera and FDD.

Built-in PWM pre-driver.

High efficiency and low current consumption.

Built-in AGC circuit for improving driver

efficiency.

. Dual output type with high output current.

Io (Average) = 300mA
Ip (Peak) = 500mA

. Lov output ON resistance.

QFP32-P-0707

PON(Typ.)=1.00 (I10=200mA) Hetghe 0.172g (Typ.)
Built-in charge pump circuit.
Qutput stage penetrating current preventive
circuit.
32-pin mini flat package.
Compact size design is enabled.
HAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL PATING UNIT
Drive Unit Supply Voltage vp -0.5~7.0 v
Control Unit Supply Voltage Vee -0.5~6.0 v
Logic Input Voltage VIN -0.5~Vgct0.5 v
Ip(Average) 300
Driver Qutput Current mA
Ip(Peak) 500
Power Dissipation Pp 500 mW
Operating Temperature Topr ~30~75 °C
Storage Temperature Tstg -50~159 °C
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TA8460F

BL.OCK DIAGRAM

[} [=]
™ o~ o — Z. N N ~
— |9 =] (=) 5] ] =] Q
z Z. =5 = o [ = [+5
Gy (& (& & @ @)
l f Vp2
, T 1
V12{25 ‘_[D" - @ C2L
} LOGIC HDRIVER
FULL-WAVE WM O ) M )
RECTIFICATION-2 COMPARATOR-2 ™ 15) Cc1L
cT (26 ]
PGND
cx (27 {14} ve
> —
Cann (28|  POLARITY CHARGE H{13) conp
J UDGEMENT SAWTOOTH WAVE PUMP
COMPARATOR CIRCUIT
GENERATING
Ve _, CIRCUIT — | 312) PgnD
1
.————/
TEST (30 i @ M€
PWM 1
COMPARATOR-1 :D"'
v | . 1 @E)CIH
R (31Tt FULL-WAVE LOGIC |—lH DRIVER
RECTIFICATION-1
-1 = -1

<€>(32H

ERROR

?I—I
. cgu
RO1 @'___]

O 66 6 O 66 © O

= = = = z S a

z . [ A & b >

RECOMMENDED OPERATING CONNITIONS
CHARACTERTISTIC SYMBOL RATING UNIT

Drive Unit Supply Voltage vp 0~6.0 v
Control Unit Supply Voltage Vee 4,0~5.5 v
Permissive Analog Input Voltage VIA 0~5,5 v
Reference Input Voltage VR 1.6~Vce/2+40.2 v
Logic Input Voltage VIN 0~Vee v
Clock Imput Frequency fIN ~100 kHz
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TA8460F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified,

Vp=Vce=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN. | TYP.| MAX.|UNIT
CUIT
Driver Unit Supply Current _ _
at No Signal 1o VpI1=VpI2=VR - - | 1.0] A
Control Logic Unit Supply
Current tee - 3.0 mA
Pre-driver Unit Supply
Current e B B 900 | WA
1 ) - -
Input Il Level | VIH - |CK, terminal 3.5 v
voltage 1. Level VIiL - - 1.5
ConFrol H Level Ity vig=5v | CK, terminal - - 1.0
Logic Input] Input A
current L Level I11, ViL=0V | CK terminal -1.0 - -
Pull-up resistance| Ryp - |TEST terminal - 50 - kQ
Analog Input resistance R - |VI1l/2 terminals 35 50 65 | k@
Input Input current IR ~ |VR terminal - - 1.0 LA
CTt=1000pF
Sawtooth Saw;‘?‘ztg wave vp - P 0.8 | 1.2 | 1.6 |vpp
lJaveform amplitude f1N=88.2kHz
Generating
s L, Sawtooth wave
Circuit offset voltage VoF - 1.8 2.0 2.3 v
Charge Pump) Vo output voltage Vg - 12 - 15 v
Circuit Oscillation fosc B 170 _ 250 Kz
frequency
Input/ Input blind zone
A% -
Output width | NSI 0 30 my
Suppl
P Py Isup - 120 -
. Constant (side .
Conversion . ~ |CT terminal HA
Unit current [Sink 1 _ ~900 _
side SIN
Driver Qutput ON RON - |1c=200mA, Vp=6V - |10 1.5 @
resistance
Output
Unit Output I Level | ITLH V=5V | FO1/2,R01/2 - - 1.0
off-leak - ¢ inal UA
current L Level ITLL Vi1,=0v erminats -1.0 - -
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FUNCTION OF EACH PIN

TA8460F

N
Eij SYMBOL | 1/0 FUNCTIONAL DESCRIPTION REMARKS
1 NIl I Error amp 1 negative input terminal.
Connect to PWM comparator
2 NF1 0 Error amp 1 output terminal. . .
negative input.
PWM comparator 1 feedback voltage PWM driver efficiency
3 FB1 0 i
output terminal. improving AGC circuit
4 VpIl _ Battgry potential drop detection can be composed.
terminal 1.
5 PGND - Power ground terminal.
6 FO1 0 H driver 1 forward side output terminal.
7 Vpi - H driver 1 supply voltage terminal.
8 ROL 0 | H driver 1 reverse side output terminal.
10 ClH Charge pump external capacitor
- connecting terminal 1.
15 ClL
11 A/ - Charge pump gate voltage terminal,
12 PGND - Power ground terminal.
13 CGND - Control logic unit ground terminal ,
Control logic unit supply voltage
14 ve ~ | terminal.
9 C2H Charge pump external capacitor
16 CoL h connecting terminal 2,
17 RO2 0 |[H driver 2 reverse side output terminal,
18 VD2 - | H driver 2 supply voltage terminal .
19 FO2 0 H driver 2 forward side output terminal,
20 PGND - Power ground terminal
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TA8460F

1
gir SYMBOL | I/0 FUNCTIONAL DESCRIPTION REMARKS
21 VpI2 B Battgry potential drop detecting PWM driver efficiency
terminal 2. . .
improving AGC circuit can
PWM comparator 2 feedback voltage
22 FB2 0 output terminal. be composed.
Connect to PUM comparator
23 NF2 0 Error amp 2 output terminal. 3 .,
negative input,
24 NI2 1 Error amp 2 negative input terminal.
25 V12 - | Analog signal input terminal 2.
Sawtooth wave generating constant
26 CT - .
current terminal,
Sawtooth wave generating reference
27 CK I . .
clock input terxminal.
28 CGND - Control logic unit ground terminal.
Control logic unit supply voltage
29 V¢ - .
terminal.
30 | TEST 1 Test terminal,
Normally, keep at "H" level,
31 VR - Reference voltage terminal.
32 VIl 1 Analog signal input terminal 1.
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TA8460F

EXAMPLE OF APPLICATION CIRCUITS
(Example-1) CD Plaver PUH Actuator Coil Control

R4

]
x{-a [
R2 5.6kQ 2 -l-w

Vp

R1 2MQ

G
=32 FOCUS ACTUATOR
- COIL
22 21 20 19 (18 17
-

Vp2

ERROR
AMP-2

FOCUS ERROR

SIGNAL
& S .
(PHASE ]
COMPENSATED) Locic | |u privER
(, FULL-WAVE PWM Y —2
Cr RECTIFICATION=2 | COMPARATOR-2 =
i o
1000p ¥ ™ T
ok N PGND @
C 27 e
88.2KHz i
2 L1 | 238
-E CHARGE }@) <
POLA RITY SAWT OO TH WAVE PUMP ™ L‘S
JUDGEMENT GENERATING CIRCUIT BTS
COMPARATO R RO <
Ve 7o) CTRCUIT — 3_@
45V
AN
Vp1 N
PWM
COMPARATOR-1 My | | &
R —@_” FULL-WAVE LOGIC 1 1H DRIVER _®_ S
+21V RECTIFICATION-1 —1 -1 T
] =
o
TRACKING | ] -
32 — e
ERROR SIGNAL L i

(PHASE B PGND 77
COMPENSATED) EREOR
0

Q 2 3 4 5
470pF

L
~—t}

TRACKING
ACTUATOR COIL

G
2MQ), =
Wy — Ve=5V
5.6 k2 .
V] = BATTERY VOLTAGE ( 1.8 ~6V )
T
g J_g CK=882kH; ( CK TERMINAL)
< T~
’J:” CT=1000pF (CT TERMINAIL)
VR=21V
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TA8460F

Constants in the application circuit example are decided by (1)~(3):
(1) Gain setting method:

;
R4 RL VD

Gain (C) = g3 1 re “R2 X 1.200)

(2) Open loop characteristic:

G

-6dB./0OCT

1
C2(R3/7R4)

7]
0dB

C1R1 -12dB/0OCT

(3) Decision of CT (Sawtooth wave generating charge/discharge): (Cy1=Cu2=Cg=0,01uF)

88.2 x10°
frn(kHz)

cr = = 1000pF (at f1nN=88.2kHz)
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DUAL POWER OPERATIONAL AMPLIFIER

The TA8461F is a multiple chip IC consisting of

4 saturated voltage discrete transistors and 1 dual

operational amplifier,

. Large Output Current : Igyr=1.5A(Max.)
. Sealed in a Small Package : SSOP24

MAXIMUM RATINGS (Ta=25°C)

TA8461F

SSOP24-P-300B

Weight: 0.27g (Typ.)

CHARACTERISTIC SYMBOL RATING UNIT

Supply Voltage vee 30 \
Collector-Base Voltage VCBO 30 v
Collector-Emitter Voltage VCEO 30 v

Output Emitter-Base Voltage VERO 5 \
fransietor OQutput Current TOUT(AVE) L.5 A

IouT(peak) 3.0 (Note)

Base Current Ip 0.3 A

OP. Amp. Amplifier Differential Input Voltage DVIN 30 v
Amplifier Input Voltage VIN 30 v

Power Dissipation Pp 1.0 W
Junction Temperature Tj 125 °C
Operating Temperature Topr ~40~85 °C
Storage Temperature Tstg ~55~125 °C

(Note) Pulse measured: Pulse width=10ms(Max.)

Repetition cycle=30%(Max.)
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TA8461F

BLOCK DIAGRAM

IN2H OUTB Voei ~INA+INA OutTA  INTIN Voo 2

2502883
our 21 (E’ + +
ouT 22 "; _ _
2541203
TAT5358

b oo

10, 11, 14, 15

2502883

@ OuUT 11

OuT 12

2SA1203

IN 21, -INB +INB INIL GND
PIN CONNECTIONS

OUT 22 1 24 OUT 12

GND Ez 23 :] GND

GND 3 22 [ &ND
IN 2L E4 21 ] IN1L
+INB E5 20 [J +1IN&
-INB []6 197] ~INA
outs (47 18 ] outa
GND []8 177 Veet
IN 2H [_‘_9 16% [N 111
Veez [J1o 15 T Vees
Veez QU 1 Vees
OuT 21 []12 13 ] ouT 1t
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TA8461F

ELECTRICAL CHARACTERISTICS

OUTPUT TRANSISTOR UNIT (Ta=25°C)

CHARACTERISTIC SYMBOL EE;T TEST CONDITION MIN.| TYP. MAX. | UNIT
CUIT
DC Current hFE(1) Vcg=2V, 1¢=0.5A 160 | - 600
Amplification Factor hFE(2) Vep=2V, Ic=1.5A 50 100 _
VCE(sat) Ic=0.5A, Ip=10mA - 0,2 0.50
Output Saturation (NPN) Ig=1.5A, I=30mA - - 2,0 v
Voltage VCE (sat) I¢=0.5A, T=10mA -] 0.2] 0.50
(PNP) Ic=1.5A, Ip=30mA - - 2.0
Transition Frequency fT VcE=2V, Ic=0,5A - 120 - MHz
Output Leakage LoL(nPN) Vee=30V - 0 10 A
Current I0L(PNP) Vee=30V - 0 10
Base—-Emitter Voltage VBE (NPN) Vep=2v, 1¢70.54 - _ 1.0 \
VBE (PNP) Vegp=2V, 1I¢=0.5A - - 1.0
OPERATIONAL AMPLIFIER UNIT (Vcc=5V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP. MAX. | UNIT
CUIT
Input Offset Voltage V10 1 |Rg=10kQ - 2 7 mV
Input Offset Current I1p 2 - 5 50 nA
Input Bias Current I1 2 - 45 250 nA
In-Phase Input Voltage CMVIN 3 [Vee=30V 0 - | Vgg-1l.5 Vv
Supply Current Icc 4 [Rp=«, All OP Amps - 0.7 1.2 mA
Voltage Gain Gy 5 |Ry =2kQ 86 | 100 - dB
Amp115ude. Vol tage Vop-p | 6 [RL=2k 0| - |Veetls v
o e e o | 3 o w| - |»
;zﬁgiilgiléit‘jo SRR | 1 |Rrg =10k 60 | 100 | - | dB
Source Current Isource 6 [IN(-)=0Vpc, IN(+)=1Vpc 20 40 - mA
Sink Current Igink 6 | IN(-)=0Vpc, IN(+)=1Vpc 10 20 - mA
Cut-off Frequency fr - - 1.5 - MHz
Slew Rate SR - - 0.8 - /usec
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TA8461F

TEST CIRCUIT

(1) Vip, SVRR

Vee . VIo=Vout/100
7 . SVRR=20fog E (dB)
1MQ
10kQ g= | YOUTL=VOUT2 | y 1
A Vee1-Vee2 100
\Y Y r (V =5V
10% Q) OUT1 our (Vee1=5v)
A V VOUT2 . VOUT (VCC2=lov)
e VouT
=
7y 7r
(2) I1, I710
Voo Vee
Q
o= i~ i
77

(3) CMVry, CMRR

. CMRR=20fLog Gp/Gg¢ (dB)
Gp: Differential Voltage Gain
Gg: In-phase Voltage Gain

. CMVIN @ VIN=0V, Vge-1.5V
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TA8461F

4) TIcc
Vee
. Icc @ Veesiv
(5) Gy
c2 R
J_4>_1 (__A/\/\A———— . Gy=20fog ep/ei (dB)
o | R > 1/Wc1
C1 Cl : For Preventing DC Short-
—C0C €0
C1 Circuit.
+
E:L C2 : For High Frequency Short-
€i 51 Circuit.
nL Use a Mica or Titanium
Capacitor.
(6) VOp—p’ Isources Isink
Voo . VOp—p
? VoH : SWLl is to A side.
N VoL ¢ SWl is to B side.

« Isource

TN PR v
' ouT
P i SW1l is to A side,
! v V
\\\ ’I’ SW2 VouT =~ OV Measurement
o o . Isink
A B

SW1l is to B side,

2k

Vout = 5V Measurement
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TAB461F

CHARACTERISTIC CURVES (Ta=25°C)

Tce — Veo Iy — Vee
4 100
~ Ve ~ e — 25
> ce =
\E ~
A lee —
o 3 m l ce 75
[
-
4
«
é 2 E 50 //
e o ,//A
[ » >
- Ta=0~75%C = L~
5 =25 | ]
& " e
& - ¢
7 [
-30 =
0 . 0
0 10 20 30 40 0 10 20 30 40
SUPPLY VOLTAGE Vee (V) SUPPLY VOLTAGE Ve (V)
Gy — Voo Isourcrg — Ta
160 70
|| :
£ I
~ ~ SOURCE
= Ry, =20k & Z:]: > —
S 120 > 60
B L ™ g
@] ] %]
Z 80 e 50
- 2
S z
o =
& =
2 S B
= @ \
)
= = S~
0 “ 30
0 10 20 30 40 -20 0 20 40 60 80
SUPPLY VOLTAGE Vee (V) AMBIENT TEMPERATURE Ta (°C)
CMRR — f Gy — f
120
10MQ
~ 120
s 0.1 4F Voo
L < .0 g
~ N VIN —i— Lo

Gy

(dB)

N
80 }\ Vour
80 N Vee2

COMMON MODE REJECTION RATIO

zZ
-t
w =
[t
2 & .,
. 2 40 o
N
g AN
= N,
5, \
0 0 ’
160 1k 10k 100k M 1 100 10k 1M
FREQUENCY 1 (Hz) FREQUENCY f (Hz)
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MAXIMUM OUTPUT AMPLITUDE VOLTAGE

OUTPUT VOLTAGE Vgpur (mV)

vor (V)

OUTPUT VOLTAGE

Vop—p — f
20 p—p
100kQ
15V
1x0
15 VN Al VouTr
+—o
A ;G
-
N
”
10 \ z
: \
\\
0
1k 3 10k 3 100k 3 ™
FREQUENCY 1 (Hz)
Vour — ¢
550
Veoe=30V, VEg=GND
Ta=25°C, C,=50pF
450
INPUT A
OUTPUT
350
o
250
0
0 2 4 6 8
TIME t (as)
VoL — loL
5
Vee=>5V
4
3 /
2 //
1 ‘/,/
0
0 10 20 30 40 50
OUTPUT CURRENT (SINK) Iy (mA)

521

Vour (V)

Vin (V)

INPUT VOLTAGE OUTPUT VOLTAGE

OUTPUT VOLTAGE Vgoy (V)

TA8461F

ViN- Vour — t

4
Rp= 2k
V+=15V
1/ \
/ Y
0
3
2
1
0 |
0 10 20 30 40
TIME t (#s)
Vo — Ion
5
Voo =5V
4
\
3
\\
2
\\\
1 \\
AN
0
0 10 20 30 40 50
OUTPUT CURRENT (SOURCE) Igyg (mA)



TA8461F

OLLECTOR-EMITTER SATURATION

!

CURRENT AMPLIFICATION

DC
FACTOR

VCeE(sat) (V)

VOLTAGE

hy R

—

<

0.05
0.03

0.01

3000

1000

500

oo
W >

VR (sat) — To (NPN)
EMITTER EARTHED
Ic/ Ig=750
’4
’f
Ta=1007C [ ==
N N\ 25
-25
AN
3 10 30 100 300 1000
COLLECTOR CURRENT I¢ (mA)
hpp — o (NPN)
EMITTER RARTHED
Veg=2V
a=100°C
"~<.._.
P,
T
T
3 10 30 100 300 1000
COLLECTOR CURRENT I¢ (mA)

VeR(sat) — Ic (PNP)

-3
Z EMITTER EARTHED
£ le/1g= 50
. ctp
=
£ o5
o L)

@ —0.3 /
=t /
= O L
ke il
5 -0l
2 Ta=100°C =~
& -0.05 s
E%—0.0S 25
5 -25
S2-0m L L]

s -1 -3 -10 ~30 -100 -300 -1000
COLLECTOR CURRENT Is (mA)
hgpg — Ic (PNP)
3000
=z EMITTER EARTHED
2 Veg= -2V
=1
& 000
[}
P 500 Ta=100°C
3 300 ] —
2w 25 I —
- .E; -25 ‘-\.\\N:n_\
= 100 n
e =
£ 50
g °
CE 30
(&)
O <
A
10
-1 -3 -10 -30 —-100  -300 -1000
COLLECTOR CURRENT I~ (mA)
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FAN MOTOT DRIVER IC

The TA8462F is a two-phase half-wave hall motor

driver IC.

This IC is best suited for the fan motor driving.
The output current of this IC is 1.5A(peak) and all
functions needed for fan motor driving have been
incorporated into a 1 chip, enabling it to largely

reduce peripheral parts and a space,

down-sizing.

Further, the TA8462F is provided with the FG output

pin (outputs pulses proportional to the motor speed)

thus realizing

TA8462F

SSOP10-P~225

and the RD output pin (outputs the motor ON/OFF

statues).

Weight : 0.09g(Typ.)

. Built-in Automatic Self Rotation Recovery Circuit After Release of Motor Locking.

. Thermal Shutdown Circuit Incorporated.

. Operating Voltage : 4~15V

. Recommended Operating Voltage

: V=5V, 12v

. No Vgc-GND Reverse Connection Preventive Diode Required.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Output Terminal Breakdown Voltage VCER 33 v
Qutput Current (Peak) lo(peak){ 1.5 (Note 1) A
FG Output Current (Peak) IrG(peak) 10 (Note 1) mA
RD Output Current (Peak) IRD(peak) 10 (Note 1) mA
Hall Input Voltage VM 300 (Note 2) mV
Power Dissipation Pp 735 (Note 3) mW
Operating Temperature Topr -30~85 °C
Storage Temperature Tstg -55~150 °C

(Note 1) t=0.1 sec
(Note 2) Tj=-25~150°C

(Note 3) This value is obtained by 50X50X1.6mm

of copper area.

PCB mounting occupied in excess of 307



TA8462F

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vgg=12V, RVce=200Q, Csc=1.0uF)

Operating Temperature

TEST
CHARACTERISTIC SYMBOL |CIR~ TEST CONDITLON MIN.| TYP.| IMAX.| UNIT
CUIT
Vee=5V, RVce=09 A:ON - 8.7 113.0
Output Open B:ON - 7.7 112.0
Supply Current Ice mA
Vee=12v, RVce=200Q| A:ON - 28 35
Output Open B:ON - 28 35
Output Saturation VSAT I1p=0.2A, Tj=25°C - 0.8 ] 1.0 v
Voltage Ig=1.04, Tj=25°C - J1.15| 1.6
Charge P
Current Ic Cg=GND 3.0 6.2 8.0
- A
Discharge _
Automatic |Current Ld Cse=av 0.5 11.15 1.6
Self Output
Rotation |OFF Voltage Vscu Vee=5v - 3.5 -
Recovery Output v
Circuit ON Voltage Vsct, Vee=5V - 1.5 -
Duty DR 1d/1e=Torr/ToN 3 5 8
ON Time ToN _ 0.35 - sec
OFF Time Tory - 1.75 -
Sensitivity VHS Tnclude Offset/Hysteresis{ 10 - - v
m
Hall Amp. Hysteresis VHH - 2.5 -
Operating
DC Potential CHR 0 i 3 v
Supply Zener Voltage Vy 5.4 6.0 6.3 v
FG Output
. 2 = - 0. 4 v
Saturation Voltage Vsat (FG) TFG=5mA 2 0
RD Output _ -
Saturation Voltage Vsat (RD) IRD=5mA 0.2 0.4 v
Thermal Shutdown Tsp T 150 _ _ °0
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TA8462F

BLOCK DIAGRAM

FG RD  Veg
5 7
2} OUT A
Vp,=33V(TYP)
4 )OUT B
\ <
x
e [N A
sUS sus
J CONTROL v v
"INIS N { N

Cge GND
To )5 4{E>f

© FG and RD Outputs
Both the FG and RD outputs are the open collector outputs.
The FG output is pulse proportional to the number of revolutions (the cycle is the
same as OUT B) and the RD output is at the GND level (actually, at Vgat(RD) level)
when the motor is being driven and the RD output at the potential levl that is to
be applied to the RD terminal as hsown in Figure 2 is output when the motor is kept

restrained.
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TA8462F

O Automatic Self Rotation Recovery Circuit

VRD

RD OUTPUT

I

Vgey ( 35V TYP)

Restraint Rotation

A R

(v)

|
(
t
|
|
1
|
I
|
|
!
|
1
|

Vser, (15V TYP)
|

— Vgr

I

| |
tOFF L LON | {OFF |
ITorque |— Torque OFF [Torque I— Torque OFF |
I ON 1 oN !
| 1 ! | )

t [s]
Fig. 1

If the rotation of the fan motor is forced to stop by any physical power, the
driving coil may be burnt as inducing voltage caused when the motor is running
disappears and large current flows to the driving coil.

Therefore, it becomes necessary to provide the fan motor with a circuit to prevent
the driving coil from being burned by detecting the forced stop of the motor
rotation from the outside by some method and a circuit to automatically rotate the
motor when it is released from the restraint.

The TA8462F is an IC that has cleared the above problems by the burning preventive
automatic return circuit,

This operation is shown in Figure 1.
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TA8462F

The capacitor Cgc counnected to the Cgc terminal is charged by the charging current
Ig], (6.3pA TYP) and its potential rises as shown below:

1
V= —— 1 dt
csc ¢

When the motor is rotating, it is charged and discharged repeatedly by trigger pulse
but if the motor rotation is physically restrained, Cgg discharge by trigger pulse
is stopped and the potential further increases. During this period, currvent flows
continuously to the motor. TIf Vg¢ (0SC potential) reaches Vgcy (3.5V TYP),
discharge starts slowly and at the same time, the output is turned OFF to cur off
current flowing to the motor. When the Vgc potential reaches Vggr, (1.5V TYP), the
output is turned ON to allow current flow to the motor and torque is generated.

As long as the motor rotation is kept restrained, this operation is repeated and
the output is turned ON/OFF at a ratio of nearly 1 : 5.

By this operation, the motor is heated and cooled and its temperature rise can be
suppressed to a certain level. If the motor is released from the above restraint,
the motor is started to run again by the generated torque and is continuously

rotated by the generated trigger pulse,
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TA8462F

APPLICATION CIRCUIT

« 12Vuse
O 12V
=
o
l
: >
(=)
4—9 7 I %
5
PG &b Vee
O e INA OUT A %
. TA8462F
ORL OUTH(:M_._
Cge GND
5C Note 1
3
k=4 i
Q/I
« SVyuse
O 5V
a
(=]
=
l
s
T g ‘> 5%
FG RD Vee
TAB462F
——@ INB OUT B W
Cye GND
Note 1
e

<
3
<o
A;L
MNote 1 : If the mutual induction of a motor is large, it is recommended to insert a

diode in the circuit.
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TA8463F

SINGLE CHIP 3-PHASE MOTOR DRIVER
FOR FDD SPINDLE MOTOR.

The TA8463F is Single Chip Motor Driver IC for
FDD Spindle Motor.

. 1 Chip mtor driver with 3-phase semi-linear driving.

. Adjustment free with digital servo system.

. 300, 360rpm are obtained.
» Built-in index pulse output current. HQFP30-P-1010

. Operating supply voltage range : Voc=4.2~7V

. Output current : I (y=0.,5A(AVE)
P 0 (HAX) Weight : 0.6g (Typ.)

. Built-in thermal shut-down circuit,

« Built-in over current protection circuit.

» Built-in stand-by circuit.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATTING UNTT
Supply Voltage Vee 8 v
Output Current Ip 0.6 A

1.0
Power Dissipation Pp W
1.5 (Note)
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

(Note) With Heat-Sink (60X60X1.6mm Cu 50%)
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TA8463F

BLOCK DIAGRAM

Vee=5V

MATRI1X

RNF
- + 21)——'\/\/\/—5 Voo
r.$.D 025V N 10
-t Veo
25V

ZEROCROSS

H——l

IND
W/
Vee
GND
o NG Gs
3007360
RPM
12
S
VREG
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TERMINAL EXPLANATION

TA8463F

No. | SYMBOL DESCRIPTION EQUIVALENT CIRCUIT
29 Ha+ . Hall Amp. +/- Input Terminal.
30 Ha The Hall Input Range is ;
+
1 Hb VE=50~300 [mVp-p]
2 Hb CMR=1. 3~(Vcc=0.9) [V]
3 He
4 He
28 IH . Hall Bias Negative Side Connecting
Terminal.
5 FG~ . FG Amp. Negative Input Terminal,
+ . . — W
6 FG . FG Amp. Positive Input Terminal. i
14 FGO . FG Amp., Ouptut Terminal. —%—
o— A
High Sensitivity of FG Amp. ;
VyrG=2.5mV ] I o
+ .
7 A . Error Amp. Output Terminal.
8 AT Error Amp. Input Terminal.

External Ports Value (C.R) is
determined by matching between Motor

and IC,
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TA8463F

No.| SYMBOL DESCRIPTION EQUIVALENT CIRCUIT
9 PWM . F/V Converter Output Terminal
s
Reference : No.7 and No.8 2
}/ﬁ
r
+ o .
10 D . Index Positive Input Terminal.
11 D~ . Index Negative Input Terminal.
Vry-L 5 5mV VTH-1 » 7-9mV
(typ2) Ctyp)
1Nn_i_"___
13 IND . Index Amp. Output Terminal.
Reference : No.10 and No.ll w
15 MS . Mode Select Terminal.
300rmp ; L
360rpm ; H
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TA8463F

No.| SYMBOL DESCRIPTION EQUIVALENT CIRCUIT
16 SB . Stand-by Terminal.
SB ; H.
ST
17 0sC . Oscillation Terminal.
L L
External CK Pulse is used, connect 3 3
i
Resistor (min., 20k§}) in series.
18 Ve . Supply Voltage Input Terminal.
19 CT . Phase Compensation Terminal.

Connect Capacitor between 19 pin

and GND.
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TA8463F

No. | SYMBOL DESCRIPTION EQUIVALENT CIRCUIT
20 Lc . Output Terminals.
26 Lb
27 La ;;
21 RF Power Supply Voltage Input Terminal.
By connecting resistors between V(g
terminal and(:> pin, Current Limiter
is available.
VIisp _ V1sp=0.14V
RNF Lo (max) E
I0(max)=0.5A
22 éC Capacitor Connect Terminal for
23 4B prevention of oscillation.
24 A
25 GND . GND
Fin
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TA8463F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vgc=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR~ TEST CONDITION MIN. TYP. MAX, [UNIT
CUIT
perating Voltage Vee - 4.2 - 7 A
Iccl 1 |Output Open - 12,5 200 UA
Supply Current
Iccz 1 - 23.9 36 | mA
Gain Cho - - 31 - | a8
Input
2 -
Hall Amp. Sensitivity Vi - >0 300 | mv
Common Mode CMR 2 1.3 _ Vee- v
Voltage Range
0.9
Closed Loop
Gain € Jels) 3 40 46 50 | dB
Reference
Voltage Vref 3 2.15 2.6 2.9 v
G Amp.
Ioput v 3 - 250 | - | wv
Sensitivity HFG :
Input Offset
Voltage VoFG 3 1 mv
Output High ViNT-H 4 A 3.8 4.7 v
integrator Voltage | 1ow VINT-L 4 0.4 1.0 1.6
mp .
A-Input Current TA- 4 - - 0.4 HA
Open Loop Gain GINT - |~3dB Point - 55 - dB
Speed Input Switchin H : 360rpm 3.0 - Vee
Changing Vo?ta e ¢ VMS-th 3 v
& L : 300rpm 0 - 2.0
Input Current Mg 5 [VMS=GND - ~2.5 0.1 uA
0SC Frequency Range fosc - |Tj=-30~125°C 300 490 600 | kHz
Iog=-100uA
High VPWM H 6 - Vee-0.1 -
(f%/8192)<FG
OUTPUT-Vce: 50kQ
PWM Output Voltage Hiddle |VpwM M 6 |OUTPUT-GND:50k$2 - |vee/2 ~ v
(£x/8192)=FG
Io1=100uA
Low VPWM L 6 oL - 0.1 -
(fx/8192)>FG
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TAB463F

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

Vee=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR~ TEST CONDITION MIN,| TYP, MAX. UNIT
CUIT
Gy (INT)=1
Static Voltage VMID - 2.2 - \
’ _(Vcce
v = Ly
Output GV (INT)=1
Refferencial VM—diffl v - 10 60 mV
Voltage-1 v =(—%§)+ v
Output
Stage Gy (INT)=1
Output R T T
Refferencial Vy—diff2 Ha=Hb=He=Vcc/2 - | 0.4 - v
Voltage=2 AT
v —QTTQ— 1v
Saturation|UPPer | Vsat U I0=500mA - 1.1 1.35 v
Volrage Lower | Vsat L 10=500mA - 0.5 0.75
Switching H : Stand-by Mode 2.4 - Vee
Stand-by Volrage VsT-th v
Tnput L : Enable Mode 0 - 0.8
Input Current IsT VST=GND - 0.05 1.0 HA
T1H=10mA - 0.11 0.3
Hlall Bias Storation Voltage VSB-SAT v
B 1TH=20mA - lo.t9 | 0.5
Current Limit Operating
3 - 140 - \4
Voltage VsSID Rf Voltage m
Tnput Current Tidx 8 - - 3 HA
Common Mode
.5 - -0. v
Voltage Range VerMR 8 1 Vee-0.3
Index
Stage Offset Voltage VTH 8 - - - v
Hysteresis Width Vhys 8 - 2.5 - mV
Output Low Vidx L 8 |Ip=1.0mA - 0.1 0.4 v
Voltage High Vidx H 8 [Io=1.0mA - vee -
Maximum Input Vin 8 - - 0.3 Vp-p
Tndex Sensor Bias VREG 1 |Rp=1kQ 2.1 2.5 2.9 v
Therma% Shut—Dwon TSD _ 150 _ _ o
Operating Temperature
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TA8463F

TEST CIRCUIT 1 Icc1, Icc2, VREG

|
|

TEST CIRCUIT 2 vy, CMR

(u) T 1T 11 o
18 21 22 23 24

10k&) 10k

05V

T

0

iy
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TAB463F

TEST CIRCUIT 3 GFgo, Vref, VHFG, VOFG

11 <

11
RO HOBE

|

iﬁ ?
TEST CIRCUIT 4  Vi{NT-H, VINT-L, IA-

T LT
N6 BB

10kQ 10k

H 45V
LI 05V

{17
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TA8463F

TEST CIRCUIT 5  VvMs—th, IMS, VST-th, IST

17T o

T

100kQ

100kQ

E3 ry=493kH,

f=330Hz I
~omsy il

100pF

TEST CIRCUIT 6  VpwM H, VPWM M, VpWwM L

O 5V
L

SE 93

L : 250Hz
f~M: 360}120——%—@ 9 2.5V

H: 460Hs

~0-—>5YV

£ ix=4Y93kHz

4 I
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TA8463F

TEST CIRCUIT 7  Vgat U, Vsat L, VSB-SAT

e éé 1 L1 1
DIC ééé ® q)

e)—o
29—
o
15 C‘D Q)
® © (19
TITTTT 7
bead 77
[lall Sensor Ilnput
TEST CIRCUIT 8  Tidx, VCMRs VTH, VidxL, VidxH

99 $99:

i

i
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TA8463F

APPLICATION CIRCUIT

Vee=5V
O

1200
0.047uFX 3

Vee

VL_Q/ L . START
SB
16 18
STANBY

THS X 3

MATRIX

Plcn

ZEROCROSS

0.01uF 82k

4

82k 0.022uF
FVC 9

 PWM

Voo
GND
300,360 ’
Bpm -
10 11 12
1ot - Ve G
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TA8464K

DUAL POWER OPERATIONAL AMPLIFIER

The TA8464K is a dual power operational amplifier
with the output current 1.2A MAX.

This amplifier is usable for CD player arm driver,
brushed motor forward/reverse rotation control
driver, and FDD/HDD voice coil motor.

Furthermore, this amplifier is best suited for LDP

focus tracking actuator driver because of its high

through rate, HSIP10-P
. Provided with a Current Limiter.
. High Output Current : Tp MAX(peak)=1.2A Weight 2.478(Typ.)
. Internal Phase Compensation Type.
. Less Crosstalk : CT=55dB(Typ.)
. High Slew Rate ¢ S;=1.0V/us(Typ.)
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee,VEE +18 \
OQutput Current Lo(peak) 1.2 A
Power Dissipation Pp 12,5 (Note 1) W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg ~55~150 °C

Note 1. Tc=25°C
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TA8464K

ELECTRICAL CHARACTERISTICS (Veg=15V, Vgp=—15V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR—- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Supply Current Ice - - 17 25 mA
Input Offset Current 110 - - 3 100 nA
Input Bias Current T1 - - 98 300 | nA
Input Offset Voltage V1o - - 0 7| mv
Upper Vol _ |vee=t15v, 10=300ma 12.2 |13.3 - v
Maximum Lower VoL t12,2 +13.3 -
Output
Voltage Upper | Von - |vee=tev, To=1A | 2-0] 39 v
Lower | Vpr, -2.0 |-4.0 -
Open Loop Gain Gvo - - 80 - dB
Input Common Mode CMR _ 413 +14 _ v
Voltage Range
Common HMode Rejection CMRR - |vig=-10~10V 90 | 113 | - | dB
Ratio
Supply Voltage Rejection| gypp - |Vee=-VEp=6~15VE1V - 65 | 100 | /v
Ratio ‘
Slew Rate SL - - 1.0 - | V/us
Output Limiting Current ISC - {Rg=0.680Q . 0.8 1.0 - A
Crosstalk DT - |VIN=-14~14V - 55 - dB
Slew Rate Symmetry SL' 1 Input:DUtY(49:51/5]:49) - 0.02 1.0 v
Square wave

BLOCK DIAGRAM

VSENSE 1

VSENSE 2
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TA8464K

Pp — Ta
) @ INFINITE HEAT
12 \\ SINK
=z, \ @ 80 em? X 2mm AL
c < HEAT SINK
g ® @ 18cm® X 2mm AL
P I HEAT SINK
nE N )
A ~N \ @ NO HEAT SINK
a o \ AN
=}
o <
A @ \\ ™~ A N
M~ \\ \
< :: 5::3:
0 =
0 40 80 120 160
AMBIENT TEMPERATURE Ta (°C)
APPLICATION CIRCUIT 1
O Veo
4|
s |
s
10
o—w———(3 @7 OUT 1
Lo l“* ©
VIN 1 . 30 2
o——zw»———® our @__ al®
=
(Note 1) (Note 2)
o——Jw»————{: ) ’ OUT 2
+ @ _]-Lu O
VIN 2 2 2
- o =
our [ 8 c,‘%
2
5
(Usable at a Single Power Supply)
i O VEE

0.7(V)

Rsc(q) (A)

(Note 1) 1lsc =

(Note 2) 1If crosstalk is recognizable remoarkably in applications above 80kHz,
change a capacitor to one having a value of about 0.33uF as a compensating

circuit. Further, no resistor is needed in this case.
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APPLICATION CIRCUIT 2

47k)

22kQ)

180k
AMA

100pF
M
1
O3
° 0.047 #F
g 32
; g =
o
270kQ 7
Y
1004F
1L >
1L} . c
B /%?
T ~
3
<

e
)
st
APPLICATION CIRCUIT 3
150kQ
100 »F
—if
68kQ
o—w—4 'a' 3.30
2 A'AA
(+) 1
e
= G
s 2 ©)
3

TA8464K

—b45—
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TA8464K

TEST CIRCUIT 1

Slew Rate, Symmetry SL'

Vee +15V

45V VEg -15V
—J ————J——SV
f=38kHz

Duty : 49:51 and 51:49
Measured Value M=M1+M2
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3 PHASE HALL MOTOR DRIVER

The TA8466F is 3 Phase Hall Motor Driver IC for

VCR Deck cylinder motor drive.

. Low Noise by Soft Switching Drive

. Forward Drive

. Small External Condensor Capacity

. Operating Supply Voltage Range

. Hall Sensor Input

: Vee=7~17V

: VE=30mVp-p

. Protect Diodes equipped for all inputs

. Built-in Internal Reference

. Built—-in Thermal shut down circuit

MAXIMUM RATINGS (Ta=25°C)

TA8466F

HSOP16-P-300

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vee 18 v
Output Current Io 0.7 A
Power Dissipation Pp 0-9 (Note 1) W

8.3 (Note 2)
Operating Temperature Topr ~30~75 °C
Storage Temperature Tstg -55~150 °C
Note 1 : No Heat Sink Note 2 : Tc=25°C

BLOCK DIAGRAM

()
o
] .]r 1) Vee
Vin (5 2) La
CONT.
v AMP MATRIX 16) Lb
ref
Lec
23v
T {l ﬁ
POSITION SENSING 3/13) RF
CIRCUIT
9:0,0,0:0.02n0),
¥ = ¥ T ¥ T .
Ha Hb He GND
Hall Signal Input

—547—

Weight : 0.50g(Typ.)

(Note)

However pin 4 voltage is
same as Vgg, pin 4 is to
be opened.

Also pin 6 is to be opened.

Pin 14 is N.C. pin.



TA8466F

ELECTRICAL CHARACTERISTICS (Vge=12v, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |{CIR~| TEST CONDITION MIN, | TYP. | MAX. | UNIT
CUIT
Icci Vin=0V 1.5 3.0 4.5
Supply Current Icc2 1 |Vin=3V 18 50 95 mA
I¢ces Vee=18V, Vvin=3V 18 55 110
Ref. Voltage Vyef 2,2 2.3 2.4 v
Control Gain Gy RF=1Q - 1.0 -~
Contrz&P Input Current Iin 2 |[Vin=3.5V - 2.5 10 A
) Ref, Voltage Ripple
B Ry -53 | -64 - dB
Rejection Ratio
U Si 1 Veo=18V - - 50
Cut-off Current pper Side QOL(U) 3 cc=18 HA
Lower Side IoL(L) Vee=18V - - 50
Upper Side [V I1=0.7A - 1.2 1.6
Saturation Voltage PP sat(U) 4 L \
Lower Side |Vgat(L) 11=0.7A - 0.5 [0.85
Gain Difference AGy 2 - - *1 %
Residual Output Voltage VOR 2 |Vin=0V - 0 12 mV
Input Voltage Range VH - 30 - 200 mVp-p
Common Mode Voltage
Hall Amp. CMRH 2.0 - |Vee-3
Range
Input Offset Voltage| Vygo - - 0 5 mV
Thermal Shut Down Circuit . o
Operating Temperature Tsp 155 ¢
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TA8466F

TEST CIRCUIT-1

Iccl, Icc2, Icce3

12V

J; o—-0 18V

6

YO @O

13

fia TITTTY

Hall Sensor Input

TEST CIRCUIT-2

Vregs Gy, Iin, Rr, AGy, Vor

M o

510X 3
—J On
’]I - 9 L

J

TrrTTT

Hall Sensor Input
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TA8466F

TEST CIRCUIT-3

IoL(U), IOL(L)
-0 18V

0.224F
®—l
C
o]
-

—

NI
<
3
N

Ty

Hall Sensor Input

TEST CIRCUIT-4

Vsat(U), Vsat(L)

0.22uF

LTI

* Note: Vgc shall be impressed while hall sensor signal is applied to input.

Otherwise through current will flow.
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TA8466F

1. CONTROL INPUT CIRCUIT

AA

VW
I
w
<

VRr=Rp - I
VRF (=RF . IL) of feed back voltage is feed backed to negative input of countrol
amplifier internally.

(Note)
2 terminals ((:), C:)pins) are provided for RF terminal to decrease the

interference caused by internal common impedance.

INPUT-OUTPUT CHARACTERISTIC

I = Vin
. Gain =FDouble
_EZL:QEEEE&Il__,______ ————— -t - o= L RL: Output Coil Resistance
frorEh // VCE(sat): Output Saturation Voltage
// (Upper and Lower Side Total)

(a)

I
™.

1.5 20 2.5 3.0 3.5 4.0
v in ( V)
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TA8466F

APPLICATION CIRCUIT

Note

Note

Note

Note

Note

CONTROL
SIGNAL O— 130‘8 2

—OQ Veo=12V

22 uF

L Note 4

+ J‘ 0.068 «F
DO 1)

-
!
l
HALL ! 3 Ry
SENSING || T Note 1
i
L
Power Supply for Hall Sensor
1) Recommendable value of RF is 0.3 to 5Q. It depends on required initial

2)

3)

4)

5)

torque, gain, coil impedance and control voltage of Pin 5.

To connect directly to IC Pin and GND to eliminate the influence of common
impedance. It is required to increase the value of this capacitance for
stable operations in case of poor wiring or patterning of PCB.

Special care should be taken not to have a common impedance with GND line,

RF GND and Hall Sensor GND line.

Please select to optimum value for eliminate a virbration noise and parasitic
oscillation.

Hall signal input min 30mVp-p. The signal smaller than this can cause through

current.
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TA8466F

OQUTPUT AMP. SATURATION VOLTAGE CHARACTERISTICS

Pp (W)

QP

VsaT(u)

Vsar(u) — Lo(UPPER SIDE)

VsaT(L) — TO(LOWER SIDE)
1.6 1.6
1.2 /,/ 1.2
/
"] o
//
0.8 08
b=
=
> L~
P
0.4 0.4 =
//
0 0
0 0.2 0.1 0.6 0.8 0 0.2 0.4 0.6 0.8
1o (A) 19 (A)
Pp — Ta
3
THERMAL RESISTANCE
Rip(j-c)=15C/W
Bih(j-a)=140°C/W
1@ 60X 30X 1.5mm PCB MOUNTING,
2 COPPER AREA ABOVE 50 %
@ NO IEAT FIN
D
1 -
@2 S e
~
~ - ~
\\\\~
N LN
N
0 50 100 150
Ta (9]
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TA8473F

TENTATIVE DATA

FAN MCTOR DRIVER IC

The TA8473F is a fan motor driver IC.

The output current is 0.4A (AVE) and all functions
needed for fan motor driving have been incorporated
into 1 chip.

This IC is provided with the function to automatically
change the motor speed by detecting ambient
temperature through the externally mounted thermistor.

Furthermore, the TA8473F is provided with the noise

reduction terminal, the FC terminal to output pulses

SSOP16-P-2254A

proportional to the motor speed and the RD terminal

to detect the motor status.

Weight

0.14g(Typ.)

. Built-in automatic self rotation recovery circuit after release of motor locking.

. Thermal shutdown circuit incorporated.

. Operating voltage : 6~13.8V

2 kind of speed of full-speed and half-speed are variable according to ambient

temperature.

Speed change point temperature is externally settable.

MAXIMUN RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Output Terminal Breakdown Voltage VCER 30 v
Operating Supply Voltage V¢C(opr) 13.8 v
Output Current AVE Lo(ave) 0.4 A

PEAK Io(peak)|1.2 (Note 1)

D Qutput Current IrRD 10 mA
FG Qutput Current IrG 10 mA
Hall Input Voltage VHM 300 (Note 2) mv
Power Dissipation Pp 800 (Note 3) mW
Operating Temperature Topr -30~85 °C
Storage Temperature Tstg -55~150 °C

(Note 1) t=0.lsec
(Note 2) Tj=-25~150°C

(Note 3) This value is obtained by 50x 50 x1.6mm PCB mounting occupied

in excess of 407 of copper area.
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TA8473F

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=12V)

TEST
CHARACTERISTIC SYMBOL CIR~ TEST CONDITION MIN.| TYP.] MAX, | UNIT
CUIT
Supply Current Ice - | Vee=12v, OUT1"ON" - 7.0 - mA
VSAT1 - | To=0.1a, Tj=25°C - 0.9 -
Output Saturation _ . oro _
Vol tage VSAT2 - I10p=0.3A, Tj=25°C 1.0 v
VSAT3 - | Ip=1.2A, Tj=25°C - 1.3 -
Discharge
Current IsL - 2 A
n
Charge
Current tsu - 10
Automatic Discahree
Self ahrg VsL - - 1.5 -
. Voltage
Rotation v
Recovery Charge Vsy - - 4 -
Circuit Voltage
Time Constant TS - C=0.22uF, ON Time 0.25 sec
Duty DR - - 5 -
Hall Input
- - +
Voltage VHM 50 |£300 mV
Hysteresis AVH - - 8 - mV
Offset
Hall Amp. -
P Voltage VHO 0 oV
Operating - -
DC Potential CHMR - 0 Vee-2 |V
Input Bias
Current LN - 1 H
RD Output Saturation _ _ _
Voltage Vsat (RD) - | Irp=5mA 0.15 A
G Output Saturation
- = - 1 -
Votlage Vsat(FG) Irg S5mA 0 5 \Y
Terminal
- = - - v
Voltage VTH RTHE=10kQ 1
Variable
Speed Full Speed RTH(FS) ~ | Rref=10kQ - 6 -
k§
Half Speed RTH(HS) = | Rref=10kQ - ] -
TermaI.Shutdown Tsp _ 150 _ - o
Operating Temperature AJ
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TA8473F

BLOCK DIAGRAM

HS B1 B2
12} /)_C\
~12) 2
Rh
Vee (1 I OUT 1
REG ZERO CROSS DO-
oy sie et MMV
H+ (15 ouT 2
HALL
AMP
H- {14
4,5 ) GND
SCR TSD
~ ] :
sc (11 Y FF
</ l/ BAND GAP 1/R
REG CONY
O——O——
(- ()
RD FG Rref TH
FUNCTION
INPUT OUTPUT
MODE H+ H~ oUT 1 ouT 2
(15) (14) (3) (6)
Mode 1 H L ON OFF
Mode 2 L H OFF ON
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APPLICATION CIRCUIT

TAB473F

Vg

to Voo >——9

oz | otz
FolLE
O—~0O
B1 B2
OUT 1

TAB4T3F OLITZCGW rh
GND (4,5

3 b= =

4
@z

FG Rref TH
(i3) 8
®ze
o R
@ E ® VR
(External Parts)
1 CH (0.1uF) The Half-speed is decided by CH and RH
2 T.B.D Insert this if a noise comes in from the Power Supply.
3 Csc 0.22uF Capacitor for burning protection circuit.
4 2kQ Hall sensor bias resistor.
5 Ra T.B.D Resistor for adjusting temperature at which the motor
speed changes.
6 Thermistor
7 Ryef (10k) Reference resistor
8 Rfg 10kQ Pull-up resistor
9 Rrd 10k Pull-up resistor

10 Cgl (0.01uF) Capacitor for noise reduction
11 Cpi (0.01uF) Capacitor for noise reduction
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TA8529F

STEPPING MOTOR DRIVER

TA8529F is Bipolar Stepping lMotor Driver IC
designed especially for low operating voltage use

FDD and other portable equipments.

. Bipolar Stepping Motor Driver
. Low Saturation Voltage Type
Saturation Voltage =0.95 V at Ip=400mA
1,2 and 1-2 Phase Excitation Dtive Available
Stand-by Mode Available
Icc Stand-by =15UA

HSOP20-P-450

. Built-in Punch Through Current Restriction Weight
Circuit

. Output Current Up to 500mA (PEAK)
Sealed in PFP 20 SM Package

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT

Supply Voltage vect 7:0 v
vee? 17.0

Output Current 10(MAX) 1500 mA
Input Voltage VIN ~Veel v
Power Dissipation Pp 1.0 W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C

Recommendable Operating Voltage
veel=4.5~5.5V
Vee2=4.5~13,2V
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BLOCK DIAGRAM

INA

INB

POWER DISSIPATION Pp (W)

Pp — Ta

THERMAL RESISTANCE
Rip(j-¢)=13T/W

6 @ Byp(j-c)=130C/W
(D INFINITE HEAT SINK
\ @ 50X 50X Imm Fe

4 PLATE MOUNTING.
@ \® NO HEAT SINKING
—
\ \
9 NG \
~
® ~N \\
M~ _ N N \‘\
0 —i=
0 50 100 150 200 250

AMBIENT TEMPERATURE Ta (°C)

OECEONO,

l GND |

DEONONC)

20) OBH
__________________ -
I
1—'—@ Veez
§
BRIDGE BRIDGE '\I !
| —»— 1 18) 0AL
DRIVER DRIVER . |
| _
N +—{17) oaH
!
_____ RN S A A (N B PR | _
16) OAL
e
Z
[ D R R 5]
r —
' [
! I
! I
| INPUT |
Bl CIRCUIT [ | 15) OAH
ik |
|
| STAND-BY| | 1) cal
| CIRCUIT :
= : | 13) EA1
| R B
1 INPUT i O
—{12) veeq
! CIRCUIT MODE !
t SELECT |
| CIRCUIT |
—ﬂ_ ________________ — 11) MODE
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TA8529F

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vgg1=5V, Veg2=12V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Iccl - - 5
- V$B=5V, QOutput open HA
Icc2 - - 10
Iccl Vgp=5V, Output Open - - 5 A
- s ’ o H
Icc? ® =5v, D ,@®@, @ =0v - - 10
Iccl Vgp=5V, Output open - - 5 A
- oy
) =5V, (8 ) = - - t
Supply Current roc2 © ., -, ®, -0 0
Iccl Output open Vgp=0V - 25 30 A
- m.
Tcc? ©®=v,2,8,§=0v - 20 25
Tcel Output open Vgp=0V - 35 44 N
- .
1cC2 ®, D=5, , @ =0v - 35 47
Iccl OQutput open Vgp=0V - 35 44 A
Icc2 VMODE=0V, ®D®© =0v - 35 47
VIN . _ 2.0 - Veel
1 -]le,2.®,0rn v
VINL CND - 0.8
i v 3.5 - \Y
\I[nplntlt Operating SBH B PIN cCl v
oltage VSBL GND - 2.0
VMODEH 3.5 - | vcel
- | @ PN v
VMODEL GND - 2.0
1INH | vin=3sv | 0,2, @, - -2 <10,
TINL VIN=0.4V | (9 PIN - | =200 | -300
Input Current
IsBH VgR=3.5V - -30 ~45
- PIN BA
ISBL VsB=0.4V - -150 | =220
VsatHl - Ip=100mA - 0.1 - v
Qutput Saturation VgatH2 - I10=400mA - 0.15 -
Voltage VgatLl - Ip=100mA - 0.1 -
Vsatl=VsatHl+VsatLl VsatL? - 10=400mA - 0.45 - v
Vgat2=VsatH2+VsatL2 Vearl - 10=100mA - 0.2 0.4
v
Vgat?2 - T10=400mA - 0.6 ]0.95
Diode Forward Voltage VF - IF=400mA - 1.4 1.6 \
tpLH - 40 -
Delay Time pL - | IN-¢ us
tpHL - 5 -
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LOGIC DIAGRAM

TA8529F

INPUT OUTPUT
SB MODE INA(B) INA(B) | 0A(B)L | CA(B)L
L H L L o Cd OPERATION
L H H H o o OPERATION
L H H L L H OPERATION
L H L H H L OPERATION
L L L L H L OPERATION
L L H L L H OPERATION
H X X X o o STABD-BY
X: Don't Care
«: High Impedance
TIMING CHART 1
H
INA
L
H
INA
L
H aa———
INB
L _
INB
L e——
SB
L
- Vs2
OAL tpLH [——
Vsi1
_ Vs2
OAL tpHL l
Vsi1
Vsz2
OBL tpHL U—_
Vsi1
_ Vs2
OBL tpLH _—__l—]_—__
Vs1
Vs2=Vec2~Vsat H tpLH - 40#s
Vs1=Vsat L tpHr - Sas
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TA8529F

TIMING CHART 2

H
INA
L
H
IMA
L
H
INB
L I,
H
IMB
L
u —_
SB
L
H —
MODE
L
Vs2 r—j
OAL
V51 | ‘
Vs2
. ——WJ_
Vs1
VSZ __—l—_
OBL ____f—____
Vsy ‘
Vs2 ‘—‘——‘]
OBL ———————1__——_
Vsi
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TAB529F

APPLICATION CIRCUIT

1. 1,2, 1-2 PHASE (INA, INB, INA, INB)

obbokrolll.

v

5V./12V

TA8529F
ONONONONORTINC ©
ZB 253
INB
LU __INA
INB
INA
2. 2 PHASE (INA, INB)

5V/12V 5v

NS TIIeT:

TA8529F

PP ORTITTLRY,

INB
(NA
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TA8529F

3. POWER SAVE APPLICATION CIRCUIT

5V/12V
o

H . STAND-BV

ON : Vpp o)
: OFF : POWER SAVE

ohbokr 11l

TA8529F
1 @ 4 F 8 (10)
#8 #B
I INB
INA
INB
INA

—564—



TENTATIVE DATA

STEPPING MOTOR SYSTEM DRIVER

TB6500AH is Stepping Motor System Driver IC

incorporates Dual Bipolar Stepping Motor Drivers,

DC Motor Driver and Serial to Parallel Signal

Conversion Circuit (12 bit Serial to Parallel Shift

Resistor with Latch) which control the 3 Output

Drivers states by menas of Input Serial Signal trains,

. 2 Bipolar Stepping Motors and 1 Brush DC Motor

(or Solenoid) are controlled by input serial

signal trains and latch signals.

. Output Current up to 0.8A (for Stepper) and

0.6A (for DC Motor).

. PWM Chopper type Stepping Motor Drivers.

. All C-MOS Compatible Inputs.

. Operating Supply Voltage

MAXIMUM RATINGS (Ta=25°C)

: VM=0~27V

Vee=4.5~5.5V

TB6500AH

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage (Motor) M 30 v
Supply Voltage (Control) vee 5.5 v
Input Voltage VIN 5.5 v
Output Current To1,l02 0.8 A

I03 0.6
Power Dissipation Lgffigizi_ Pp 43.0 W
5.0
Operating Temperature Topr ~-40~85 °C
Storage Temperature Tstg ~55~150 °C

—b65—
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TB6500AH

PIN CONNECTION

PG-CD [ 1

NF Dl
()U'F*Dl

ouT-D [___]

osc ]
STROBE [ |
ok [
s-IN [
our-A [
our-a [___|
NF A [
VM-aBep [
PG-AB [ ]
NF B[]
out-B [
ouT-B [
our-E [
VeeG-E [
vm-g ]
vee T

so ]
OUT-E [__]
out-c¢ [
our-¢ [

(TOP VIEW)

R =T e R - L = L o N

— s e
(SR

NFC|
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Pp (W)

c/w)

th

Pp — Ta
50 T T T T
INFINITE HEAT FIN Rin(;-c)=15C/W
\ Rip(j-a)=25C/W
40 A
\
\
Y
\
30 A
\
W \
{ny
3.5=C \
—
20 I~ @ A
B . \\
iy \
\
\\ \
10 ~< +
NO HEAT SINK N o \
‘I-\ N N
—-~4 - _1 S
0 e
0 25 50 75 100 125 150
AMBIENT TEMPERATURE Ta (TC)
Rth — 1
100 T —
T
 INPUT PULSE N M W 5 5 0 5 5 S T
Sor NO HEAT FIN
30 t
| et
I ‘ Pp=1W
|
10 ]
[~
5 -_— WITH 2.0°C/W HEAT FIN
r; poonrt 1 Pt
Kl — i
I —
1 sl
0.5
0.3
0.1
1 3 10 30 100 300 1000 3000 10000

PULSE WIDTH 1t (s)
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TB6500AH

BLOCK DIAGRAM Vee VM-ABCD

N L+
CK S-IN STROBE , ,1'7 ! ’J;
12

Al

A2

Bl oUT 1

B2

| 08 ¢C I[

| ICl |

c2 ouUT C
e :
ouUT ¢
D1 24
=mm el
25
| -

4
:‘ | Vref CD 2

E E1l [
E2
OUT 3
(21) (13
}%JSG PG
Table 1
Note 1 : Capac1tan?e ] ) GND POWER SUPPLY
Terminal is required to change to optimum value
for noise elimination and also required to Pin 21 (SG) | Pin 20 (Vce)
connect directly to each Pow§r Supply Te?minal Pin 13 (PG) Pin 12 (VMagCD)
(Vee, VM) and the corresponding GND Terminal
(See Table) for stable operations. Pin 1 (PG) Pin 19 (VM-E)

Note 2 : Heat Fin is connect to GND terminal with Low
Impedance.
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TB6500AH

INPUT SERIAL PULSE TRAIN (8 PIN) AND POWER OQUTPUT STATES

SERTAL INPUT
STCNAL TRAIN CONTROL OPERATION
4/\r 1 E2 INPUT OUTPUE_ MODE
E1l E2 E E
L L ® © STOP
DC Motor Control
H L H L | cu/cew
2 El L H L H CCW/CcwW
H H L L BRAKE
Stepping Motor 2 Chopping Rate - nyn
3 |Vyef CD Vref=0.85V Typ.(at "H" Mode)
L—J Control (Vref CD) =0.65V Typ.(at nn Mode)
Stepping Motor 1 Chopping Rate
Serial 4 |Vref AB ]
Signal Control (Vref AB)
Train
5 D2
INPUT OUTP?E_ MODE
r— 6 D1 Al A2 A A
Stepping Motor 2 Control (OUT C,D) L L o » STOP
7 Cc2
H L H L | cw/cew
8 CL L H L H CCW/CW
H H © o STOP
9 B2
Bl, B2-B, B Cl, C2=C, C
10 Bl D1, D2+D, D are all the same.
Stepping Motor 1 Control (OUT A,B)
11 A2
12 Al
L]

INPUT SERIAL PULSE TRAIN TIMING CHART

STROBE l l
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TB6500AH

RECOMMENDED OPERATION CONDITION

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.|UNIT
Supply Voltage (Control) Vee 4.5 5.0 5.5 v
Supply Voltage (Motor) VM 21.6 24 1 26.4 v
Input Voltage VIN 0 - Vee \
OQutput IoyT A,B,C,D - - 0.7
Current —— Tour A

IouT E - - 0.6

fcrock - - 1.0
Clock Frequency f Ta=0~70°C, Vec=5V - - o MHz

STROBE A -

VM=24V

t 500 - -
Clock Pulse Width W _CLOCK ns

tw STROBE 500 - -
Data Set Up Time tset up 250 - - ns
Data Hold Time tHOLD 250 - - ns
PWN Oscillation Frequency fPWM 20 - 100 kHz
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TB6500AH

ELECTRICAL CHARACTERISTICS

OUTPUT STAGE (Ta=25°C, Vge=5V, VM=24V)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Operation Power Supply _ _
Voltage VM (opr) 0 27 v
AB | VCE(SAT) IoyT=0.7A - 2.2 2.7
1 OQutput-Vi
CD Upper IouT=0.5A - 2.0 2.5
AB | VCE(SAT IoyT=0.7A - 1.5 | 2.0
( ) 1 ou Output-NF
CD Lower TouT=0.5A - 1.3 1.8
Saturation Voltage Y
v T I =0.5A - 2.2 2.7
E CE(SAT) 1 out Qutput-VyM
Upper IouT=0.3A - 2.0 2.5
v I =0.5A - 1.5 2.0
E CE(SAT) 1 [FOUT Output-NF
Lower IoyT=0.3A - 1.2 1.7
I0oL-H - - 50
Output Leak Current 2 |VCE=30v UA
IoL-L - - 50
AB VE-U - 1.6 2.0
3 |IF=700mA Output A-D
Clamp Diode Forward CD VF-L - 1.2 | 1.6 v
Voltage Vp-U - 1.5 1.9
E 3 |IF=500mA Output E
VF-L - 1.3 1.7
Ip=0.5A - 15 -
Ech Output Voltage VOE 1 VREG.E=15V v
10=0.3A - 15 -
Reference Voltage VREG.Eopr 1 0 - 22 v
Reference Current IREG 1 - 50 100 HA
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TB6500AH

SMALL SIGNAL STAGE (Ta=25°C, Vge=5V, VM=24V)

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Operating Supply Voltage vee(opr - 4.5 - 5.5 \
Iccl CK, STROBE, SIN: Open - 30 50
CK:1MHz, S-IN:1/2CK
Icc2 - 30 50
Output On Mode
CK:1MHz, S-IN:1/2CK mA
Ices - 30 50
Output Off Mode
Output Open
Quiescent Current 4 - 30 40
I Output On Mode
M ABCD Qutput Open
- - 50 UA
Qutput Off Mode
CW, CCW, BRAKE
- 5 12 | mA
IM E Qutput On, Output Open
Output Off, Output Open - - 50 HA
Vee
VIN(H) 3.5 - +0.4
Input Voltage 5 |CK, S-IN, STROBE : v
GND
VIN(L) - 1.5
-0.4
I VIN=5.4V -3 - 3
Input Current IN(H) 5 N UA
TIN(L) VIN=0.4V -3 - 3
Tj=40~125°C
Vref (H) Vref IN=H |0.75 |[0.85 |0.95
. Cosc=3300pF
Chopping Voltage Level 6 \
Vref (1) Ryp=3. 30 Vref TN=L [0.55 |0.65 [0.75
L=19,5mH
Vref Level Differential _ _ _
Voltage AVryref 6 (Vref(H)-Vref(L) 0.2 v
Reset Voltage VCCR ; 3.6 [3.88 4,1 v
Min, Reset Pulse tVCCeR - - us
Min., PWM Frequency fPWML - - 10
4 kHz
Max. PWM Frequency fPyMH 200 - -
T 120 140 160
Thermal Shut Down SD(ON) °
TSD(OFF] ~ 110 | 130 | 150 ¢
Differential Temperature ATgp Tsp(ON)-TSD(OFF) - 10 -
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TB6500AH

AC CHARACTERISTICS (Ta=25°C, Vge=5V, Vy=24V)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
f - - 1.5
Clock Frequency CLOCK 7 MHz
fSTROBE - - 1.5
4 - -
Min. Clock Pulse Width £CLOCK 7 340 ns
tSTROBE 340 - -
t - 170 - -
Data Set Up Time SuCLK-S. IN
tsuST-CLK 170 - -
7 ns
t - 170 - -
Data Hold Up Time hCLK-S.IN
| thST—CLK 170 - -
pLH CLK-0UT - 2] -
tpHL - 2 -
tpLH R1,=40Q - 2 -
Output Propagation Time 7 |STROBE-OUT us
tpHL CL=15PF - 2 _
tpON-2 - 2 -
Vee.R-0UT
£pz-ON - 2 -
Max. Clock Rise Time trMAX - - 1
Max. Clock Fall Time t FMAX - - 1
Output Rise Time ty 7 - 1 - us
R1,=40%, Cr=15pF
Output Fall Time tf - 1 -
Ech Output Dead Time t.dead Ry =100¢, CL=15pF - 250 -
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TB6500AH

TEST CIRCUIT 1. vVgartu-1,2, VSATL-1,2

+
INPUT Note 1 g
]

OO®E

|<
+

[=
™o

Note 2

©
{

= 24V

|<

Note 2

TB6500AH

bhbEhhE
@@@E?@sw
W

Note 3

®
15\/T

Note 1. Sets Output Transistor active with Input mode select.
Note 2. Calibrate Output Current becomes 0.5A (or 0.7A) with this resistor.
Note 3, Calibrate Output Current becomes 0.3A (or 0.5A) with this resistor.

INPUT Note +
hai 5
(17) (ﬁf) é) (20

TEST CIRCUIT 2. 1IgL~H, IoL-L

s

H

—————0
M f-30v+
S O~ |
T —
—®) (D—o—0 |
Snttc [ - 008
hs oc—o——((4) TB6500AH @J——o——:
e o5
e ofifire:
S 2 C) (o
| 3'3-—0——@ 18
A
@ | 9 9Y
2

Note. All "L" level S-IN signal, normal CK and Strobe signals are required to measure.
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TB6500AH

TEST CIRCUIT 3. Vp—y1,2, VP-L1,2

OIOXOIC)

o 700mA( Y.

[
w

Lol
ol
@?i
T 1%7°

w

Lo

1
il
]
GLEEEGE

TB6500AH

1

O 0

>500mA

]

¢

90

Note. Not to take a GND with any non-connecting Pins.

TEST CIRCUIT 4. 1Icci,2, IM:ABCD-E, fpyML.H

oYoYo¥e ?
@ 2 5V
@) © 1 §
4@ @ =24V
® (D—
@ TB6500AH @
—) O,
0 o |
® | & Oz conmten
T @
97

e
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TB6500AH

TEST CIRCUIT 5. Irnu, IINL, VINH» VINL» VCCR

CLK S-IN ST

}M’

TM

TB6500AH

31‘ |

~
+

@éé@@é‘

6??6@?

| | % X0

TEST CIRCUIT 6. VyefH, VrefL, AVref

INPUT Note l ;

[\
>
=<

5 @—?
24V
1
: O
= 238 =
] 3
v w2
P TB6500AH £
S 7

19.5mH

———

@1
&é&
eclclooiclal

C\P ér 24V =

330

3
3300pF
RN

—

| .

Ho— o

SRRORC

Note. Hold the state (2 phase excitation mode) and measure,
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TB6500AH

TEST CIRCUIT 7.

CK S-IN ST
.
1
e 20

-
R2 R1 R1
A A A

EEAEOODOE
\ |

TB6500AH

5?????@‘:@

790
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TB6500AH

AC ELECTRICAL CHARACTERISTICS

7-1 CLOCK-DATA

CLOCK

DATA

7-2  STROBE-CLOCK

STROBE

CLOCK

90%
tCLOCK 50%  tcrock
50% 50%
10@/
te te
90% 90%
50% 50% 50%
10%4 10%
t r
tsy tsu tH
r
tSTROBE
50% 50%
tsu tH
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TB6500AH

7-3  STROBE(CLOCK)~OUT

tSTROBE USTROBE
STROBE 50% 50% STROBE 50%
(CLOCK) (tenock) \ (teLock) \
Y B e e ———— \
90% 4 90%
ouT 50% oUT 50%
10% 10%
GND
te tf
tpLH t pHL
7-4  Veer-OUT
5V .
VCCR
3.8V 38V
Ve
VM
ouT
GND
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TB6500AH

QUTPUT STAGE 1, 2 1/2 circuit

@ YM-ABCD

Al b)

A2 ? A

Vref AB
R Vies —() 0S¢
=+, -
FUNCTION (Com, >Comp. ) 11
, 14, 25, 2 1
Al | A2 A A MODE m bNFALB.C.D PG
B ,C,

L L ® w | STOP =

H L H L | CW/CCW

L H L H | ccw/cw

H H o o | STOP

+ -_
Note 1. 1In case of Comp. <Comp. , Upper side Power Transistor turned off.
Note 2. Free wheeling diode connects between Output A terminal and GND is required
for stable operations. And also recommend to connect free wheeling diodes

other Output terminals for reliable operations.
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TB6500AH

OUTPUT STAGE 3

Vee

VREG VREG-E
] - 1
T
> ! —>— S Fl Lo
INEl =—{
OuUT K
H>0— > 22
M
17
INE2 _ﬂ'\ i i | OUTE
l— ! i K i
- T i
1
—_—— - - 13 _-_—‘
GND
FUNCTION
INPUT OUTPUT MODE
IN E1 |IN E2 |OUT E |{OUT E | MOTOR
L L o o STOP
H L H L CW/CCW © : High Impedance
L H L H CCW/CwW
H H L | L BRAKE
INPUT STAGE (CK, S-IN, STROBE) 0SC STAGE (0SC)
Vee (20 Vee @—
g
23 Lo
r 3§ o b 3
: 1 k2
8,6
o <
r % o 2
[N
21)38G 5)0SC SG
1
fosc = 517 (kiiz)
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TB6500AH

APPLICATION CIRCUIT

3300pF
1
i

+H=
OUT A
© \

OUT B
®

20(1,/72W)

20(1/2wW)
@NF c \
O

ouT b
4 OUT D

2Q(1,/2W)

PG-CD

€1
24V = Vy

YM-E
(19
104F(35V)

OUTF+

QUTE
(17)

N
VREG-E
18

i

-ABCD

VM. E

Note., Care should be taken not to have a common impedance with Output Current pass

of each Motor (NF A, NF B for Motor 1, NF C, NF D for Motor 2 and PG for DC

Motor) and any other signal lines.

And recommend to take One Point GND with each Output Current pass and

corresponding PG terminal.

(See Table 1 of Block Diagram)
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TB6504F

PWM CHOPPER TYPE BIPOLAR STEPPING MOTOR DRIVER

TB6504F is PWM chopper type sinusoidal micro step
bipolar stepping motor driver.

Sinusoidal micro step operation is accomplished only
a clcok signal inputting by means of built-in jard
vare,

. 1 chip bipolar sinusoidal micro step stepping motor

driver,

. Output current up to 150mA
. PWM chopper type. SSOP24-P-300

. Structured by high voltage Bi-~CMOS process

technology. Weight : 0.32g (Typ.)
. Forward and reverse rotation are available.

. 2, 1-2, W1-2, 2W1-2, phase 1 or 2 clock drives are selectable.

. Package:S$50P24~-P-300

. Input Pull-up Resistor equipped with RESET and ENABLE Terminal: R=200kQ(Typ.)
. Output Monitor available with MO. 1) (M0)=f2mA MAX.

. Reset and Enable are available with RESET and ENABLE.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Vee 5.5
Supply Voltage VM{opr) | Vge—-0.3~10 v
VM (max) 18
L0 (max) 150
Output Current — — mA
MO 10 (110) 12
Input Voltage VIN ~Vee v
0.59%
Power Dissipation Pp W
0.83%%
Operating Temperature Topr -10~70 °C
Storage Temperature Tstg -55~150 °
Feed Back Voltage Vi 1.0 v

* No heat sink

%% With heat sink (50X50X1.6mm Cu 10%)
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TB6504F

BLOCK DIAGRAM

RER

IN

V=05V TYP.

REF IN L

Vnp =025V TYP.

NFA

~

RNFA VNF

S

ZB

lIB

#B

NFB \

RNFB VNP

S/

( Power GND B)

Vee MO VMA
(7) (5 ) (17)
U/ \ﬂ \l/
WO |
DECODER
- BRIDGE
M2 Cp—ly I ENABLE
IO
RESET | prrypm
DECODER "
CK 1 (E}——{::>——
o a
N\ \
OuUTPUT
CURRENT
CONTROL
—{ 8 VMB
—_— 12
DECODER
BRIDGE
——
ENABLE 9
RESET | ppyveR
DECODER "
.{_ p—
MAX OQUTPUT
CURRENT CURRENT e 11
LIMIT CONTROL U \
(19) (15— 10
5G PG-A PG-B
(Signal GND) (Power GND A)
Pull-up Resistance 20 , 21 pin 200k
6 , 18 pin Non Connection
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ENPUT e MODE
CK1 CK2 CW/Cew RESET ENABLE
¥ H L H L CW
imA L L H L INHIBIT
H £+ L H L CCW
L I L H L INHIBIT
3 H H H L. CCW
1L L H H L INHTBIT
H ¥ H H I cw
I. L H H L INHIBIT
X X 1 L INTTTAL
X X X X H z
INPUT MODE
M1 M2 | (EXCITATION)
L L 2 Phase
B N 12 Phase PIN CONNECTION (TOP VIEW)
L H W1-2 Phase \_/
H 2W1-2 Phase CKl 51 24Kz
Z : High impedance M ge B owseew
M2 []3 22fJosc
X : Don't Care REF IN [ 4 21 [J ENABLE
MO [5 20 [J RESET
INITIAL MODE Nege B
Vee 07 wONC
MODE LouT (A)| Tour (B) vme 8 170 VMa
| 2 Phase 100% 100% #8 ]9 16 ) ZA
1-2 Phase 100% 0% PG-Ti ] 10 15 PG-A
Wl-2 Phase 1007 OL‘ NEB QL 14 DNFA
2W1-2 Phase 100% 0% gugie 13 Oga

Note. NC: Non connection
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RECOMMENDED OPERATING CONDITIONS (Ta=-10~70°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.[UNIT
Supply Voltage Vee 4.5 5.0 5.5 \%
Output Voltage M 5.5 - 8.0 v
Output Current ToyT - - 120 A
Input Voltage VIN - - Vee v
Clock Frequency fecrock - - 5 kHz
0SC Frequency fosc 15 - 80 kHz
ELECTRICAL CHARACTERISTICS (Ta=25°C, V¢c=5V, Vi=8V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.{ TYP,| MAX.|UNIT
CUIT
High VIN(H) M1, M2, CW/CCW, REF IN| 3.5 - Yee
Input Voltage ENABLE, CKl, CK2 oD +0.4 v
Low VIN(L) 1 \REsET - 1.5
-0.4
Input Hysteresis Voltage vy - 600 - mV
It (i) M1, M2, REF IN, B _ 100 | aa
Viy=5.0v
RESET, VIN=9V, ENABLE
Input Current TIN-1(1)| @ |INTERNAL PULL-UP 10 50| 100 | pa
RESISTOR
I1N-2(L) SOURCE TYPE, Vin=0V - - 100 nA
Output Open RESET:H
Vee Tect ENABLE:L ~ 10 18
(2,1-2 Phase
excitation)
2 Output Open (W1-2,
Quiescent Current Vee Icc2 2W1l-2 Phase excitation) - 10 18 mA
RESET:H, ENABLE:L
Ices RESET:L, ENABLE:L - 5 -
vee Icca RESET:H, ENABLE:L - 5 -
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ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=5V, VM= 8V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
, REF IN H
High VNF (H) 0.45 0.5 [0.55
Comparator Reference RNF=5Q, Cosc=0.0033uF v
Voltage 3 |REF IN L
Low \ L 0.22 (0,25 |0.28
NF (L) RNF=2.5Q,Cpsc=0.0033uF

e ) B/A, Cosc=0.0033uF
Output Diffirencial AVg - -10 - 10 7%
RNF=2.58, REF IN=L

VNF (1) /VNF (H .
VNF (H)-VNF (L) AVNF 1 () 4.3 50 57 %
Cosc=0.0033uF
\Y Iog=—-40uA 4.5 4.9 \
Output Voltage OH (MO) - Ol K ce v
VOL (20) ToL=-40pA GND 0.1 0.5
0SC Frequency fosc - |Cosc=0.0033uF 31 44 70 | kHz
Maximum OSC Frequency fosc(MAX - 100 - - kHz
Minimum OSC Frequency fosc(MIN - - - 10 kHz

OUTPUT BLOCK

Upper Side v 1 - 0.90 {1.25
Output - sid VSAT : Tour=0.124 0.22 {0.37
ower Side - . .
Saturation SAT L1 4 \
Upper Side | VSAT U2 - 0.83 -
Voltage PP S TouT=0. 06A
Lower Side VSAT L2 - 0.12 -
i Upper Side VF Ul - 1.18 1.8
glide Forward 5 |1our=0.12a v
oltage Lower Side VF L1 - 10.92 | 1.6
ENABLE : H Level
M1 — - - 50 HA
RESET : L Level
Output Dark Current —
(A+B Channels) ENABLE : L Level
M2 RESET : H Level - 8 28
Output Open
- — nA
ENABLE : L Level
NF Terminal Current INF RESET : H Level - 2.5 7

Output Open
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ELECTRICAL CHARACTERISTICS (ta=25°C,

OUTPUT BOLOCK

Vee=5V, VM=8V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
2W1-2¢ | W1-24| 1-2¢ 6=0 - 100 -
2W1-2¢ - - 6=1/8 - 100 -
Aep 2wi-24 | wi-24| - o=2/g | REF N+ L 86 | 91 | 96
Chopping _ B B - RNF=2.50Q
Current 2W1-24 VECTOR 3 6=3/8 C =0.0033uF 79 84 89 %
(Note 1) [2W1-2¢ | Wl-24| 1-24 p=4/g | COSCTUSTUISME 6g 5 1925 77,5
Wi1-26 | - - g=5/8 | LTIOMH/R=0.52 [, ST s Tea.s
2W1=-2¢4 | Wl-24] - 0=6/8 37 42 47
2W1-2¢ - - 6=7/8 17 22 27
2 Phase‘ _ _ 141 _
excitation mode
AB=
- 0 -
0/8-1/8
AO=
10 [22.5 35
1/8-2/8
AB=
5 117.5 30
2/8-3/8
REF IN : L
Feed Back Voltage Step AVNF - |47 RNF=2. 50 16.25(28.75|41.25 mV
3/8-4/8
C0osC=0.0033uF
AG=
25 137.5 50
4/8-5/8
Ab=
26.25(38.75151.25
5/8-6/8
AB=
37.5 50 [62.5
6/8~7/8
Note 1. Maximum current (8=0) 100%
2W1-24 2W1l,2 phase excitation mode
Wl-2¢ : W1,2 phase excitation mode
1-2¢ : 1,2 phase excitation mode
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ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=5V, Vy=8V)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN, | TYP.| MAX.|UNIT
CUIT
2W1-24 | W1-24| 1-2¢ 8=0 - 100 -
2W1-24 1 - - 6=1/8 - 100 -
A-B W1-24 | Wi-24| - o=2/g | REF IN : L - lot.2 | -
Chopping j,\ o4 | _ - o=3/8 | RNF=3-30 - 84,2 | - ,
Current VECTOR 3 c -0.0033uF %
(Note 1) |2Wi-26 | W1-24| 1-24 g=4/g | ~OSCT"- - 7.6} -
Wi-24 | - - o=5/8 | L"20mH/R=600 - 59 | -
2W1-2¢ | W1-2¢| - 6=6/8 - |44.6 -
2W1-2¢ | - - 9=7/8 - |25.6 -
2 pbase. _ 141 _
excitation mode
tr RL=20, VNF=0V - 0.3 -
tf CL=15pF - 2.2 -
t - 1.5 -
pLH CK~Output
tpHL - 2.7 -
Output Tr.Sw%tching tpLH _ 5.4 _
Characteristics ———— 7 |0SC~Output us
tpHL - 6.3 -
t - 2.0 -
pLH RESET~Output
tpHL - 2.5 -
t - 5.0 -
pLH ENABLE~Output
tpHL - 6.0 -
Upper Side| Iom - - 50
Output Leakage pp 0 6 |vy=18V LA
Current Lower Side| IpoL - - 50

Note 1, Maximum current (06=0) : 100%
2W1l-24 : 2W1l,2 phase excitation mode
W1-24 : W1,2 phase excitation mode

1-24 : 1,2 phase excitation mode
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POWER DISSIPATION Pp (W)

0.5

Pp — Ta

(D) NO HEAT SINK
(2) HEAT SINK

(50X50X1.6mm Cu 10%)

N @
\\

> os

~
W

~w

50 100 150
AMBIENT TEMPERATURE Ta (T)
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TEST CIRCUIT 1

VIN(H) s (L)

o—+—
>

TIN(H), (1) F> -
11
botd [
W & (e P9
o I ko Q;i ) V- =5V

—O—O——4
[re] o
RESET 2 @
B
TB6504F (:)—o
—

®

z
-

—O
(o]
OO0
—O
OO0

=
™

@@@@@

o CW,/CCW
O—0

ENABLE

-l
o REF IN

PG
A ’

TEST CIRCUIT 2

Icc, IM, INF

o é@éﬁ cf <5?

—o 1
CK2 7
(D
ga ©
_0\\0 RESET /| NFA
© 20 1
& !

o) M1 ZB

._o._o__@ TB6504F (:)—o
M2 :3 :gﬁi o

© CW/CCWC CNFB

O ENABLE osc

oo 0 2= | o 0

5V4.— @ sG

PG

P
[=)
o=
DICHEE
o
rh
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TEST CIRCUIT 3

VNF (H) , (1) J;SV

OO
)

M

Voo

20mll/ 600
10mi,70.50

20
M1
»—o—o——@ TB6504F

CW,/CCW
23

20mH,” 600
10mH, 7050

ENABLE

910,
&
250

° REF IN

5

SG PG
Lo e

TEST CIRCUIT 4

VCE(SAT) Upper, Lower
5y
I’ -8y
210 ) |4
________*::) Vee v

—
3300pF
A
Ryp=
R\(F —
H—A—

| =

M

CK2 NS A
: ) 16 T~ Note

A
13 g
Q RESET NFA " v
oo o NONC
M1 B
o 2 TE6504F (:¥3—<N &%
M2 B Note
—O 3 @Qf_o/
CW, CCW NFD
oMo N (s
o ENABLE 0sc <§>
REF IN
SG PG
Vegi

Note, Calibrate output current becomes 0.06A (or 0,12A) with this resistor.
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TEST CIRCUIT 5

VF-U, VF-L

®O

OEEEEE

@@@é

TB6504F

Note.

TEST CIRCUIT b6

ToH, IoL

PG
® O

&3

oo

Not to take a GND with any non-connecting Pins.

Q663

N
o

I
—_

CICICICICIONNOIC

TB6504F Lo
;sz —
:: NEB | ]
0s¢C

O A

SG PG

T 0 "

77
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AC ELECTRICAL CHARACTERISTIC

. CK(0SC)-0UT

tCLOCK t CLOCK
CLOCK 50% 50% 50% 50%
(0sc) (tosc) \ (tosc) \
Vyf ————|~—-— === - - — -
90% [ p 90%
ouUT 50% 50%
10% 10%
GND
te te
tpLH tpHL
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OUTPUT CIRCUIT

CHANNEL

1

TB6504F

7,8 ) Vm

_Gon)?

D
D—lﬁ
JI\/

NOISE CANCELER CIRCUIT

DECODER ————J

MAX CURRENT OUTPUT CURRENT
LIMIT CONTROL

C

—(19)

G

—fl-:/ll NF
\
VNF
J

4
\PL/REF IN j;/SG

REF IN : H
VNF=0.5V

REF IN : L
VnF=0.25V
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INPUT CIRCUIT

. CKl, CK2, CW/CCW, M1, M2, REF IN : Terminals

Vee

O__

A

1 k) :: [:
_U— >—— To Logic

GND

. RESET, ENABLE : Terminal

l/—’ To Comparator
Q1

Vee
sg
<o
[aN)
_U >—’To Logic
1kQ
GND
. 0SC : Terminal
Cosc
Vosc ( ) ,I
Vee
<8
@22
-39
= 2o
Va 1 I/QZ
n2@
ngg =32
FYS Q4 Q3
GND =

R3
Va = (VCC‘VBE)‘iglﬁz-fFZ-ISV
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0SC FREQUENCY CALCULATION

Sawtooth 0SC circuit consists of Ql through Q4 and R1 through R4.

Q2 is turned "off" when Vpgc is less than the voltage of 2.5V+VBE Q2 approxiamtely
equal to 2.85V.

Vosc is increased by Cps¢ charging through Rl.

Q3 and Q4 are turned "on" when Vggc becomes 2,.85V(Higher level.)

Lower level of V 22 pin is equal to VBE Q2+VgaT Q4 approximately equal to 1.4V.

Vosc is calculated by following equation.

R S
Cosc » R1

Vosc = 5 + (l-e

Assuming that Vggc=1.4V (t=tl) and =2.85V (t=t2)
Cosc is external capacitance connected to pinm 22 and Rl is on-chip 10k resistor.

Therefore, 0SC frequency is calculated as follows.

tl = -Cosc » Rl « &n (1 - 154 )
t2 = =Cogc - Rl « fn (1 - 2'25 )
fosc = - !
2=l Cosc (R1+fn (1 - 1;4 ) = Rl-fn (1 - 2;%¥i))

1
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Vee=5V

-
CLK :

CLK '
CW,/CCW :
RESET .
ENABLE
)

CPU

I/0

H/L

Vee
M
MO
CK1 OUT-A
CK2 -
OUT- A
CW,/CCW
<9
¥
o OUT-B
nranT [ie]
RESET 2
m
[
ENABLE OUT-B
M1
NFA
M2
REF IN NFB
osc

O V=28V

HO

Note.

Note 1.

Note. 2

o

Schottky diode(UlGWJ49) to be connected additionally between each output

(pin 16/13/13/9) and GND for preventing Punch-through Current.

Note 2,

Note 3.

and GND to stabilize the operation,
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GND pattern to be laid out at one point in order to prevent common impedance.

Capasitor for noise suppression to be connected between the Power Supply(Vceg,Vy)
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EXCITATION
2 Phase Excitation (Ml:L, M2:L, CW Mode)

CK -
o I

MO L J -

wl | |

100 |—
Ta 0

—100

(%)

100 ——
Is 0

_100 —

e« LML UL
o |

(%)

100 ‘ \
71.4 J—l

— _  _J_

Ia 0 p—

-71.4 —
-100

(%)

100 [ —l

714

Ip 0

oo 1 — | le‘_l
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W1l-2 Phase Excitation (Ml:L, M2:H, CW Mode)

Uy yyryryyuyuryy

CK
MO
(%)

100
91

71.4

10

=714

-91
-100

(%)
100

41

10

Iy 0

-40

-714

-9t
-100

|
|
_
| |
—
L[]
L
|
| |
B |
| L
I R
10 t] t2 t3 t4 t5 tg t7 t8 t9 110 t11 t12 t13 1 t15
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2W1-2 Phase Excitation (M1:H, M2:H, CW Mode)

N

(%)
100
91
83

1.4 1 —J

-100

(%)
100%— | P |

—20 —

-40 —

-55.5
-7.4
-83 1
giss 55
=100 ( ] 1

to 1] t2 t3 14 tH t6 17 18 19 t10t]It12113114t15816 117118119 120121 122123 124125 t26127128128130t31t32
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ENABLE AND RESET FUNCTION AND MO SIGNAL

fﬁKEfE'Signal disables only Output Signal,

Internal logic functions are proceeded by CK signal without regard to ENABLE signal.
Therefore, Output Current is initiated from the proceeded timing point of internal
logic circuit after release of disable mode.

Fig.l shows the ENABLE functions, when the system is selected in 1-2 Phase drive mode.

Fig.1 1-2 Phase drive mode (M1:H, M2:L)

S I

]

ENABLE

RESET

|
Mo [
%)
100

714 —

Iz 0o —

-714
-100

'
|
I
1
|
]
{
I
I
|
[}
|
[
|
t
!

1
L
!
|
1
|
1
——
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As RESET is low, the decoder is initialized and MO is low.

After RESET is high, the motion is resumed from next clock as shown in Fig.2.

Fig. 2 1-2 Phase drive mode (M1:H, M2:L)

S I I U I I I O O

ENABLE ‘ ‘

RESET | ] ‘

i |

MO ] !

| )

I

(%) ' |

100 r ;

.4 — — !

|

|

I

|

A Q — i

I 1

| :

|

1

i I

— [
71.4 ' | Ra—

-100 —— 1

| |
to ty 12 t3 t2 13 tyq t5 16 t7 t8

INITIAL MODE

MO(Monitor Output) Signals is used as rotation and initial signal for stable

rotation checking.
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OUTPUT CURRENT VECTOR ORBIT (NORMALIZE TO 90 DEG FOR EACH ONE STEP)

~100 ~ (2 PHASE ONLY)
-91 /
-84 X N
N
~
~
-725 >
AY
\
\
\
~575 /
\
\
-42 V
// \
\
\
-22 -
/
/
0 08167106105)04|63,02]101 60
0 22 42 575 725 84 91 100
s ROTATION ANGLE VECTOR LENGTH
Tdeal TB6504F Ideal TB6504F
60 0° 0° 100 100.00 -
61 11.25° 12.41° 100 102,39 -
02 22,5° 27.78° 100 100.22 -
63 33,75° 34,.39° 100 101.80 -
84 45° 450 100 102,53 141,42
65 56,25° 55.61° 100 101.81 -~
66 67.5° 65.22¢° 100 100.22 -
07 78.75° 77.59° 100 102,39 -
68 90° 90° 100 100.00 -
1-2, Wl-2, 2W1-2 Phase 2 Phase

—604—



QUARTZ PLL MOTOR CONTROL

The TC9142AP is a C?MOS LSI developed for
controlling the motor of a quartz-lock D.D. record
player. Since an 8-bit D/A converter system has
been employed for each of the speed control systen
(AFC) and the phase control system (APC), a wide
reduction of external parts can be made in comparison
with conventional capacitor-type S/H systems, thus

having realized adjustment free operation.

* Has built=-in AFC and APC, for each of which

g-bit D/A converter system has been employed.

Speed~changeover positions are available at

33 1/3 and 45~rpm.

TC9142AP

Unit in mm

DIP16-P-300A

Weight : 1.00g (Typ.)

+ Crystal can be used up to 12MHz, and crystal reference dividing frequency is

selectable from three positions of 1/4, 1/32 and 1/128 to increase the degree

of freedom in the number of FG pulses of notor or crystal frequency, which

allows a wide range of design to be nmade.

* External oscillator makes possible fine adjustment of speed.

+ Provided with strobe reference output and reverse signal output.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VDD -0.3~10.0 v
Input Voltage VIN -0.3~Vpp+0.3 v
Power Dissipation PD 300 jni?)
Operating Temperature Topr ~30~75 °C
Storage Temperature Tstg -55~125 °C

—605—

PIN CONMECTIONS

S
anD (1 16 [0 vpp
xr Oz 150 crou
xr O3 140 cpin
N1 {4 130 sTroBO
N2 s 12] LD
rary [6 1npgress
apc [7 100 3345
AFC []8 9] rv

(TOP VIEW)
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BLOCK DIAGRAM

dvevi6dl

X7 XT N1 N2 CPouT 33,745 STROBO LD Vpp  GND
VR I I
N4 \T{
VoD
RIN
IS 1
N 20 °' 27 128
CRYSTAL -
N REFERENCE L DIVIDER DIVIDER
CRYSTAL DIVIDER 32
OSCILLATOR AFC
OUTPUT
8-BIT
RAr >AFC
" LOCK DA
FG AFC ‘
G SCHMITT n RANGE — :> CONVERTER
; )—»—| >0 L~ SYNCHRONOUS TIMING DIVIDER :’1>
IN C CIRCUIT © T SENSING
AMPLIFIER CIRCUIT [A (12 BIT) CIRCUIT [ | ]_D
ero () !
/
AV (e FG
VoD —_:J—|>
Rix SPEED MONITOR 1 1L 1 APC
& REVERSAL — 20 27 756 8_BIT
P/S 2 Ly L] :‘]> APC
SENSING DA
CIRCUIT DIVIDER DIVIDER DIVIDER
CONVERTER
1
Fs’ —FG
2




TC9142AP

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp=7.5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL [CIR~ TEST CONDITIONS MIN. TYP. MAX. UNIT
CUIT
X'tal=6Miz
VpD(1 _ *1 5.0 ~ 9.5
Operating Supply ) CPIN=1.5MIz v
Voltage X'tal=12Miz B .
Vpn(2) CPIN=3.0MHz ) 7.5 9.2
Operating Supply X'tal=12MHz B
* - . 2 mA
Current DD 1 CPIN=3.0Miz g 23 L
X7 fMAX (1) 9 Vpp=5.0~7.5V * 1.0 ~ 6.0
Operating _ x N
Frequency fMAX(2) Vpp=7.5~9.5V 1.0 12.0 Mz
. = ~7.5 % - ~
Range CPIN fMAX(3) 3 Vpp=5.0~7.5V 1.5
fMAX (4) Vpp=7.5~9.5V * - ~ 3.0
TGIN Operating Vpp=5.0~9.5V « _ - 10 kil
Frequency Range fre Vin=0.5Vpp z
FGIN 1 Vpp=5.0~9.5V « 0.5 . D=0 5 v
Input Operation VIN(L) , FPG~10kkiz, Sine Wave - DD-V. %%
Amplitude |Non- 3
~ 1 * 0 ~ 30 uly
Voltage Operation VIN(2) frG~10kliz, Sine Wave mpP
FG1N Threshold Vpp=5.0~9.5V, At time _ v
Voltage Range VTH(FG) of DC connection 0+ 2xVDD O-8xVpD
e - +2.5 | 16.5 LSB
on
Vpp=5.0~9.5V, I =0
Resolution ouT - VDD/ 256 - v
VFC, APC —
D/A Ladder RL 7 35 55 80 | ko
Resistor
Converter
Temperature = - +
=5.0~9. % - + - LSB
Drift Vpp=5.0~9.5V 1
lLadder Resistor , - o
« - +0. +0. A
Temperature Factor ’ 0.55 0.8 -/ deg
Anplifier Feedback Rf 5 100 200 500 ko
Resistor -
N1, N2, 33/45, P/S, CPIN
Pullup Resistor RIN 6 |Except CPIN Terminal 15 35 70 kO
. "H" Level VIH Vpp=5.0~9.5V 0. 7xVpp - Vppt0.3
Vziizge Except N1 and N2 v
: "L" Level VIL Terminal -0.3 - 0.3%xVpp
RV, LD, STROBE, CPour
Qutput "H" Level oy 8 |Vog=6.5V -0.5 - - HA
Current fnpr |eye] I0L 9 |vor=1.0v 0.5 - -

% : Ta=Range of -30~+75°C
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FUNCTIONAL EXPLANATION OF EACH TERMINAL

PIN
No SYMBOIL. TERMINAL NAME FUNCTIONAL & OPERATION EXPLANATION REMARKS
16 VDD Power Terminal VpD=5.0~9.5V is applied.
1 GND Ground Terminal Ground
2 | x¢ Crystal With a built-in
Oscillation Crystal Oscillator is connected, feedback
3 XT Terminal resistor
FG Pulse Input Input terminal for pulse showing With a built-in
6 FCIN X A
Terminal notor speed. amplifier.
10 33/45 Speed Switching Terminal for switching motor speed. With a built-in
’ Terminal 1=33 1/3rpm, H or NC=45rpr. pull-up resistor.
11 P/S PLAY/STOP Motor PLAY/STOP signal input With a built-in
Input Terminal terminal L=PLAY, H or NC=STOP pull-up resistor.
Reference Normally connected to CPoyr. For
14 CPIN Frequency Input external fine adjustment input from
Terminal an external oscillator.
Reference Terminal for divided output from
15 CPoyuT | Frequency Output the crystal reference frequency
Terminal divider. DNormally connected to CPIN.
Strobe Output Reference frequency output terminal
13 | STROBE Terminal for strobe. Duty is 1/8.
Lock Detectin This terminal becomes H when the
12 LD e & motor speed is within the lock
Terminal .
range and otherwise L.
. AFC Output Output terminal for motor spee@
8 AFC . control system. Output of 8 bit
Terminal
D/A converter.
Output terminal for motor phase
7 APC APC QUtPUt control system. Output of 8 bit
Terminal
D/A converter.
9 RV Reverse Signal Terminal for motor reverse signal
Output Terminal output.
4 N1 Reference Divided | Switching of divided frequency from
Frequency the crystal reference frequency With a built-in
5 N2 Switching divider into 1/4, 1/32 and 1/128 is | pull-up resistor,
Terminal possible.
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EXPLANATION OF OPERATION

(1) Crystal oscillation terminals (X, i%)

+ The crystal oscillator is used by connecting as shown below.

TRIMMER * CL, OF 10~30pF is appropriate.

I

Crystal oscillation frequency is calculated by the following equation

according to number of FG pulses of a motor to be used.
fx = 3/4FG* x128 x20x N = 5/9FG' x128 x27 x N = 1920FG' - N (Hz)

(Note) 3/4FG' : FGyy frequency at 45rpm.

: 5/9FG' : FGIN frequency at 33%—rpm.

| Further, fx: Crystal oscillation frequency, FG': No. of FG pulses generated
1 per revolution of motor.
N : Ratio of frequency division of the crystal reference frequency divider.
(Refer to Item (10).)
Maximum operating frequency is above 12MHz and crystals up to 12MHz can Dbe

used.

(2) Reference frequency input/output terminals (CPouT, CPIN)

X
N
at CPoyT, which is normally connected to CPIN.

Divided output from the crystal reference frequency divider is available

When an external oscillator (CR oscillator, etc.) is connected to CPIN,

| motor speed can be finally adjusted.
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(3

(4)

(5)

(6)

Strobe reference frequency output terminal

FG pulse input terminal

Speed switching terminal

(STROBE)
1

- This is the reference output terminal for strobe and 32X (20 or 27) X128
of crystal oscillation frequency is avalilabe at
this terminal.

¢ Duty is 1/8 and suited to a single stripe strobe.

(FGIN)
+ This is the input terminal of FG pulse that shows the motor speed.
This FG pulse becomes comparison frequency.
+ This terminal has built~in Amplifier and Schmitt circuit.
FG pulses are applied through capacitor coupling and small amplitude is

enough for proper operation.

(33/45)

1
+ This terminal is for switching the motor speed 33§
with a pull-up resistor and chattering preventive circuit.

rpm, and 45 rpm.

(TRUTH TABLE)

DIVIDED
33/45 FREQUENCY SPEED
1 1
L E5a 33§rpm.
H NC L 45rpm
or 50 prm.
APC, AFC output terminal (APC, AFC)

+ AFC (speed control output) is a F-V converter for FG frequency, and is
consisting of a 8 bit D/A converter.

- APC (phase control output) is a phase comparator (#-V converter) that
compares phase difference ¢ between 1/2 FG and reference frequency FS',
and is also consisting of a 8 bit D/A conveter.

+ Both APC and AFC perform the following 3 operations according to FGIN

frequency.

—610—



;

AFC OUTPUT

a. When FGIN frequency is within the lock range:

Both APC and AFC perform the normal operation for FGIN.

Further, the Lock range is,

1 r+4.6
at 45rpm..... Reference cycle fg-{-S.B %
1 1 (+3.4
at 333 rpm ..... Reference cycle Eg-{_ ‘9 %
(Note)
fX

Reference frequency FS= (Hz), FS'= % Fs

N (20 or 27) 128

When FGIN frequency is below the lock range (under speed):
APC and AFC outputs are both fixed at "H" level.

. When FGIN frequency is above the lock range (over speed):

APC and AFC outputs are both fixed at "L" level.

TC9142AP

* When a motor is in STOP state (P/S=H or NC), both AFC and APC are fixed

np

AFC Output change status for FGIyN

level.

APC Output change status for phase

frequency difference §.
FIXED AT "H" LEVEL
H | . . H}
| | Z D/A OUTPUT
=
| I =
! z !
! D/A OUTPUT = I
| | ;(5 |
| | 2z
«
' 29 |
L c |
LD
! I W 53 I
| | FIXED AT "L |
LEVE
. | | / LEVEL . X
0% 0 T
UNDER SPEED OVER SPEED

LOCK RANGE

FGiy FREQUENCY

— -
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+ AFC and APC timing chart within lock range.

a. AFC (SPEED CONTROL SYSTEM)

ws | 1 |

AFC
OUTPUT

b. APC (PHASE CONTROL SYSTEM)

REFERENCE
FREQUENCY
FS’ PULSE

14 i4 i
< ¥G

PULSE

APC
OUTPUT
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(7) Lock detecting terminal (LD)
+ This terminal is the lock detecting output and is placed at "H" level when

FGIN frequency is within the lock range and otherwise, placed at "L'" level.

(8) PLAY/STOP input terminal (P/S)

+ PLAY/STOP signals of the motor are input to this terminal.
PLAY=L, STOP=H or NC.

+ This terminal has a pull-up resistor and a chattering proventive circuit.
* During PLAY (P/S=L), AFC, APC and LD perform the above-mentioned operations
for FGIn frequency, and during STOP (P/S=H or NC), AFC, APC and LD are all

fixed at "L" level.

(9) Reverse signal output terminal (RV)
+ Reverse signal for braking the motor at time of switching of motor speed
from 45rpm to 33%-rnm or the operation from PLAY to STOP is output through
this terminal.

Change of RV output status

. RV OUTPUT CHANGE . RV OUTPUT CHANGE
PREVIOUS STATUS TO "H" LEVEL j TO "L" LEVEL 1

During normal rotation When the motor speed When the motor speed is
(during lock) at 45rpm is switched from locked at 33%—rpm; or
45rpm to 33%>rpm when FGIN=1/8FS, or when
the motor speed is
switched from 33§-rpm
to 45rpm.
During normal rotation When the operation When FGIN=1/8FS or when
(during lock) at is switched from the operation is switched
33%'rpm or 45 rpm, PLAY to STOP, from STOP to PLAY.

In other cases than above, RV output is not changed and fixed at "L'" level.
Further, if FG frequency rises up to 1.5 times of normal rotation at 45rpm.

(2 times of normal rotation at 33rpm), RV output is reset.
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(N1, N2)

CRYSTAL REFERENCEL
DIVIDED FREQUENCY

2|

(10) Reference divided frequency switching terminal
+ Divided frequency 1/N of the crystal reference frequency divider can be
switched to 1/4, 1/32 or 1/128 by number of FG pulses or a crystal used.
This terminal has a built-in pull-up resistor.
(TRUTH TABLE)
N1 N2 %- STROBE OUTPUT FREQUENCY
u u 1 fx [Hz]
32 32 X (20 or 27) x128
L - 1 fx [Hz]
128 32 x (20 or 27) x128
H L 1 fx [Hz)
4 32 x (20 or 27) x128
(11) Chattering preventing time of P/S, 33/45 terminal: Tc

P/S, 33,745 |||||H

IC INTERNAL

INPUT SIGNAL
Tc
N1 N2 CHATTERING PREVENTING TIME Tec (S)
at 33rpnm at 45rpnm
1728 1280
H 1 — x (1~2) x (1~2)
fcrPiy fcrin
432 320
L H X (1~2 X (1~2
FCPIN (1~2) foprn (1~2)
6912 5120
1~2 2120 1.2
H L fery | =2 foppy © (P
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CHARACTERISTIC TEST CIRCUIT
(1) Operating supply current Ipp (2) XT Operating frequency range

Vpp=75V Ve o5V fMAX(l),(2)
DD=5~ 95 SYNCHROSCOPE

T ddadenas

©

”l:(/tal:leHz @SG

(3) CP1y Operating frequency range (4) TFGtyn Input sensitivitiy
fMax(3), () VIN(1), (2)
PG Vpp=5~95V MONITOR
MONITOR

Vpp= 5~ 9.5V VIg= 0.7 X Vpp
J V=03 x vpp 13)(1)(EE12)(D)(A0)(9)

(5) Amplifier feedback resistor Rf (6) Pullup resistor Ry

Vpp=7.5V

S |

JIIN

7.5
Rin = ];\1 (Q)
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(7) D/A Converter ladder resistor Ry,

Vpp="7.5V
o—

— 7.5
Ry, = I [€V)]

(9) Output current ("L" level) Igg

Vpp=T.5V

Set input so that output
may attain "L" level.

/‘— ToL

! VoL=10V

S

(8) Output current ("H" level) Ign

Vpp=75V
O Set input so that output

may attain "H" level.

lon

Hvou=65v
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CIARACTERISTIC DATA
faax (XT) — Vpp

30 -
) la =25T
»
5 TEST CIRCUIT (2)
A 25
5]
v’-ﬂ’ﬁ, e
=
T
22 20 -
Z /
=
S5 s /
o /
SN
=z /
AT
SR
b
=
5
2 4 6 ] 10 12 14
OPERATING SUPPLY VOLTAGE Vpp (V)
fpMax (CPiND) — Vpp
10
Ta = 25°C
e
o TEST CIRCUIT (3)
I
& 8
=
oy =
=2 L]
O, L~
Pear 4 L
=T 4 /
w2
A
o =
2l
«
=
0
2 4 6 8 10 12 14
OPERATING SUPPLY VOLTAGE vy (V)
Ipp — Vb
12
~ Ta=25C
-
£ TEST CIRCUIT (1)
~ 10
=
S 4
e 8 /
z
b
o
E6
ot p.
e /
] 4 1
-
"~
I
- 2
2 4 6 8 10 12 14
OPERATING SUPPLY VOLTAGE Vyp (V)
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OPERATING FREQUENCY

MAX.

OPERATING FREQUENCY

MAX.

INPUT AMPLITUDE

Vin (FGND (mVoe)

FGry

{ MHz)

frMax (X1)

(MHz)

N
/

fvax (CPyN

TC9142AP

TMAX <XT> — Ta

30
Ypp =75V
TEST CIRCUIT (2)
25
Pe——
\
20 i ]
\\
S~
15
10
5
10 -20 0 20 40 60 80
AMBIENT TEMPERATURE  Ta (°C)
fpMax (CPIN) — 7Ta
10
Vpp— 7.5V
TEST CIRCUIT (3)
8
6
e
\
1 —
2
0
-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta (°C)
vix (FGIND — Vpp
250
Vpp =75V
TEST CIRCUIT (1)
200
150
100 v
//
L~
50
0
2 4 6 8 10 12 14
OPERATING SUPPLY VOLTAGE  Vpp (V)
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EXAMPLE APPLICATION CIRCUIT

HIGH
VOLTAGE
VoD
STROBE PLL LOCK
NEON
TUBE DISPLAY LED

33745 rpm

PLAY |
VoD D STOP
6 (i) (14) 12 (o ;

U <§> VDD
D X tal
55296 MHz 2
T

S

H—d

g
Z, 1
5o
<t
T =
N\ [ -5
=0
FG PULSE o
FILTER \\
AMPLIFIFR DIFFERENTIAL
AMPLIFIER
n
[ i |
FREQUENCY
GENERATOR MOTER CONTROL
MOTOR

CIRCUIT

+ Example of crystal oscillation frequency calculation

When FG' (number of FG pulse)=90 pulses, if the dividing frequency of reference

divider is set at N=32 dividing frequency, the crystal oscillation frequency fX

is as follows:

fx = 1920.FG'N = 1920 x90 x32 = 5,5296Miz
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CAUTION IN APPLICATION

. APC and AFC terminals are for the 8~bit D/A converter outputs, which are directly
output from the R-2R ladder type resistor network as shown in the following diagram.
Impedance of these outputs becomes equal to the ladder resistor value Rjy.

Therefore, input impedance at the receiving side of these terminals shall be

designed accordingly.

s 2Ry,
Q1 -—D)—Wv——‘ APC/AFC OUTPUT
= 1
© 2R, 3RL
< e Q2 }—{)o—ws'-—l
e
O 2Ry, Ry,
2= Q3 R, =35~80kQ (TYP 55kQ)
2 ' Ry,
c i
'
Q8
J 2R1,
2Ry,

. A filter for an externally mounted differential amplifier on an application

circuit shall be selected to meet the response characteristic of a notor to be used.
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DOUBLE PLL FOr MOTOR CONTROL

This is a LSI designed for motor—controlling the

copying machine of which motor-rotation speed is

necessary to be varied freely. With built-in PLL

and VCO for reference signal generation, reference

frequency can voluntarily be varied externally.

Through using built-in VCO, Pp, phase comparator

and divider reference frequencies can be obtained.

AFC and APC applied with 8-bit D/A converter

system is incorporated, and transistor of bipolar

type is provided at the output for Buffer Amplifier.

Lock range can be switched.

1/2 Vpp output for filter—amplifier is provided.

Lock detection output and reverse rotation signal

output are provided.

MAXIMUN RATINGS (Ta=25°C)

TC9192AP

DIP18-P-300A

TCI9192AF

SOP20-P-300

Weight DIP18-P-300A:1.45(Typ.)
SOP20-P-300 :0.48g(Typ.)

CHARACTERISTIC SYMBOI. RATING UNIT
Powver Supply Voltage VDD -3.0~7.0 v
Input Voltage VIN -0.3~Vpp+0.3 \
Power Dissipation Pp 4 300 mW
— Tt
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~125 °C
PIN CONNECTION (TOP VIEW)
TC9192AP TC9192AF
S
GND Q1 180 Voo GND 51 20 Vpp
S P 17 o Frer 2 19p Do
- ) oh ve Foig 03 181 vC
=1z ! TEST (14 170 RH
TEST Q4 15[l R ww (s 160 NC
LW s 14[] RL NC []6 150 RL
réin s 13 ¢ EGiN (17 14 c
ApPC [J7 12[] LD APC 58 13 LD
AFC [J8 11] B/S AFC 9 120 RS
V., [J10 113 RV
Vio EQ 10] RV
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BLOCK DIAGRAM

TC9192AP
DO vce RH RL c
(8—(19) 2 ()
B
Fref{2 PD vCco
| v A : :
PHASE VOLTAGE CONTROLLED
OSCILLATOR
COMPARATOR
SDV,O
Fsig (3 12560 DIVIDER
LW(5
g or

7) APC

op 1,20 AvC
1,256 DIVIDER 8-BIT D/A
DIVIDER converter | 4,
7.

Fs’
1/2 FG

i i 1b R/S

SPEED MONITOR L2 AFC || Lock raNGE |,
RV éop— evE E& o FH L || TIMING DIVIDER DETECTING
REVERSE ROTATI DIVIDER
12 BITS V| circurT
DETECTING CIRCUIT ¢ ) —f12> LD
T\
f — ]
8) AFC
- AFC
SCHMITT Fa
SYNCHRONIZING §-BIT D/A |
FGy (6 - -
e CIRCUIT CIRCUIT FG CONVERTER L‘
18 (1 \ 4
N/ \_/ N4
Vpp GND TEST
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BLOCK DIAGRAM

TC9192AF
DO Ve RH RL c
(1) —
\[
Fref é PD vCco
PHASE VOLTAGE CONTROLLED
COMPARATOR 0SCILLATOR
10>v,0
Fsig<3 1,2560 DIVIDER
LW @\
cp
8 ) APC
CP 1720 APC
1256 DIVIDER 8-BIT D/A
DIVIDER CONVERTER 1_‘
9
Fs’
12 FG
F ; 19 R/S
SPEED I;ONITOR L2 AFC Ha| Lock RANGE L,
] TIMIN D
RV él REVERSE ROTATION el IV IDER IMING DIVIDER i DETECTING
DETECTING CIRCUIT (12 BITS) CIRCUIT (D LD
f | — |
SCHMITT PG AFC |
SYNCHRONIZING 8-BIT D/A
Fain (7 CIRCUIT [T
CIRCUIT FG CONVERTER 1_’
AMP
20 ﬁ’ 4 (6 ) (i6)
S \_/ 2/ /S 2/
VDD GND TEST
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vpp=5V)
TEST
CHARACTERISTIC SYMBOL [IR- TEST CONDITION MIN. TYP. MAX, | UNIT
CUIT
Operating Power y
Supply Voltage VpD 15 203 v
Power Supply %
Current 1D 7 20 mA
VCO BLOCK
Max. Operating _ _ X -
Frequency fyco Max| - C=33pF, RL=0V * 2.5 - MHz
VCO Applicable Constant of C is
- . ~ 2.
Range fvco varied with fvyCo 0.5 > MHz
VCO Deviation 4fvCo - C=Constant, Rp=2.0V * - 150 - %
vCo Fsig _ A _ %
Frequency Range fepIn Fsig N=2560 0.5 2.5 Mz
FG AMPLIFIER BLOCK
Operating Frequency _ S _ N _ "
Range fre VIN=0.5Vp-p 10 | KHz
Input Operating _ _ * - _ _
Voltage VFG fFG=10kHz 0.5 Vpp-0.5 | Vvp-p
TFref
- ~ 2. k
Frequency Range fref 0.2 0 Hz
APC, AFC, D/A CONVERTER BLOCK
Max. Deviation - - t2.5 +6.5 LSB
Resolution - - Vpp/256 -
BIPOLAR TRANSFORMER OUTPUT CURRENT (APC, AFC, Vyo TERMINAL)
Output "H" Level 10HB ~ | vog=3Vv -0.5 -0.8 - mA
Current -
L" Level I0LB - VoL=2V 30 50 200 HA
t
Output Voltage Vro - Reference output 1.6 1.9 2,2 \Y
voltage
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vpp=5V)

TEST
CHARACTERISTIC SYMBOIL. |CIR- TEST CONDITION MIN. TYP. MAX. UNIT
CUIT
PHASE COMPARATOR CHARACTERISTIC (DO TERMINAL)
"g" Level | TOHDO - Voy=4Vv -1.0 -2.0 -
Qutput
Current mA
’ "L" Level | IoLDO - | VoL=1V 1.0 2.0 ~
Output Leak Current
- - - +
at OFF tozpo 0.1 HA
Input Leak Current T1H/111L - Fref, Vg terminal ~ - *1.0 LA
Pull-up Resistance RIN - LW, RIs terminal 15 30 45 k¢
"H" Level VIn - 0.7XVDD ~ VDD
Input .
Voltage Fref,LW,RS terminal \Y
"L" Level | Vip - 0 ~ 0.3XVpp
"H" Level I - VoH=4V -0.5 -1.0 -
Output Ot RV, LD A
Current " terminal
L" Level 1oL, - VoL=1V 0.5 1.0 -
Neh OPEN DRAIN CURRENT
Nch ON Current 10LD R vGg=5V, Vp=1V 0.5 1.0 - mA
H
4
t inal
Nch QFF Current T0ID ermina vG=0V, Vp=5V - - 1.0 LA

Guaranteed within the range of Vpp=4.5V~5.5V, Ta=-30~75°C,
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FUNCTIONAL DISCRIPTION OF EACH PIN

PIN No, | SYMBOL FUNCTION, OPERATION REMARKS
18 Vpp P . .
ower supply voltage terminal and grounding
1 GND terminal.
2 Fref Reference frequency input terminal for phase C-MOS input
comparator.
1/256 ividi >rming
3 Fsig ./ 560 dividing ogtput Fermln}l of VCO frequency, C—H0S output
internally comparison signal is made.
5 W Switching terminal of lock range. Built—in pull-up
at LW="L", normal range. at ILW="T", double range. resistance speed
6 FGIN Pulse input terminal for indicating the rotation Built—in amp.
speed of motor.
7 APC Output terminal of APC 8-bit D/A converter Built-in bipolar
output. transistor
8 AFC Output terminal fo AFC 8-bit D/A converter Built-in bipolar
output. transistor
9 Vro OQutput terminal for reference voltage. BUl]tfln bipolar
transistor
10 RV Reverse rotation signal for output driver. C-MOS output
11 RIS RUN/STOP switching terminal of motor Built-in pull-up
at RIS="L", RUN. at RIS="H", STOP resistance
Lock detecting terminal.
12 LD When the rotation frequency is within lock range, C-MOS output
"H" level, and in other cases, "L'" level.
Terminal attached with capacitor for adjusting
13 C frequency.
Internal control signal is made.
14 RL Current control terminal for controlling VCO
frequency.
15 RH Current control output terminal for VCO
Nch open drain
16 Ve Voltage control input terminal for VCO
17 DO Qutput terminal of phase comparator C-MOS output
4 Test Input terminal of internal test. C-MOS input

Generally ground.
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EXPLANATION OF OPERATION

TC9192AP has double PLL which is consist of AFC/APC loop for motor-controlling and

phase feedback loop for reference signal. 1In the following operation of respective

block is explained.

1.

Phase Feedback Loop

RESISTANCE FOR CAPACITOR FOR
REFERENCE L.P.F CONTROLLING CURRENT OSCILLATION
SIGNAL (LOW - PASS)

SOURCE FILTER

(1)

(2)

D

P OSCILLATOR
PHASE » L —
CURRENT

Fsigé) Fret DO !}vc RH RL (T)c ,

COMPARATOR

VOLTAGE CONTROLLED OSCILLATOR

1/2560 DIVIDER

4
AFC/APC

LOOP CONTROL
SIGNAL (CP)

Voltage controlled oscillator terminal (C,EL,RH,VC)

Voltage controlled oscillator (VCO) is consist of the Nch open drain FET (VC,RH
terminal) and current controlled oscillator (RL,C terminal) combinated.

VCO is an oscillator of which oscillation frequency is controlled by given
control voltage. The control voltage and oscillation frequency are proportional.
The operation frequency range of VCO is 0.5~2,5MHz,

Frequency which is obtained by VCO becomes control signal (CP) of AFC, APC loop

in next step,

Phase comparator output terminal (Fsig, Fref, DO)
Phase comparator detects the input pulse difference, and outputs at DO the

positive and the negative pulses proportioned with the phase difference.
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PHASE COMPARATOR TIMING CHART

1 ml M M

HIGH IMPEDANCE l I |
DO | I

. Fref terminal is reference signal input terminal of APC/AFC loop control signal (CP),

the motor speed (the number of FG pulses of motor) is decided by it.

The relations between FG, Fref and FG are as follows;

fx(CP)=2560 X Fref[Hz] : Relation between Fref and control signal (CP)
fx(CP)=20 x128 x FG[Hz]: Relation between FG and control signal (CP)

.".This relation becomes "FG=Fref[Hz]"

« Fref input terminal is a C-MOS structure.

. Fsig output terminal is put out comparison signal of phase comparator.

2.
(1

(2)

APC/AFC Loop

FG pulse input terminal (FGIN)

. This is the input terminal of FG pulse for indicating the motor speed, and this

signal becomes the comparison frequency of internmal PLL.
Since the amplifier and the Schmitt circuit are incorporated, operation is made

with the small amplitude through the coupling capacitor.

Qutput terminals (APC, AFC) of phase control system (APC) and speed control
system.

AFC is F-V converter against FGIN frequency and is fabricated with 8-bit D/A
converter,

APC is the phase comparator (4-V converter) for comparing the phase difference
$ between %FG signal and the reference signal FS', and is also fabricated with
8-bit D/A converter.

(Note) FS'=%FS

Both APC and AFC perform three kinds of operations described below.

a) When FGIN frequency is within the lock range, both APC and AFC perform the

normal operation against FGIN.
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Against the reference synchronization FS, the lock range is
at LW="L", +9.3%, -10.6% (about *10%)

at Lw="H", +4.6%, -5.3% (about *5%)

fvco
20 x 128

(Note) Reference frequency FS = - [Hz]

b) When FGIN frequency is under the lock range (under speed), the outputs of APC
and AFC are fixed at "H" level.
¢) When FGIy frequency is over the lock range (over speed), the outputs of APC
and AFC are fixed at "L" level.
. When the motor is in STOP state (RIS=H or Open), both the outputs of AFC and APC
are fixed at "L" level.

Bipolar transformer is incorporated at the output stage of both APC and AFC.

CHANGE OF APC OUTPUT CHANGE OF APC QUTPUT
AGAINST FGIN FREQUENCY AGAINST PHASE DIFFERENCE ¢

FIXED AT "H'
H
H | § DA OUTPUT

e I | 3
=) I I !
& I | - & :
g ) { DA OUTPUT [ I
© ! | a- '

=

g ! EEZ
< | | jos !

l g

i | <E

=
| | FIXED AT "L' |

|
1 |
L | 1 / L |
0% Q T 2
UNDER SPEED | LOCK RANGE| OVER SPEED PHASE DIFFERENCE &

FG[n FREQUENCY
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. Timing charts of AFC and APC within lock range

a. AFC (speed control system)

(3)

(4)

Fo puLsE H H H

e ] M m
LOAD PULSE ] ” H

AFC OUTPUT I

REFERENCE
FREQUENCY
FS PULSE

: ¢1 LL] g _'L

5 FG PULSE

APC OQUTPUT I

Output terminal for reference voltage generation (Vro)
Vro is the transistor output terminal for the reference voltage of the
operational amplifier which controls the motor by means of synthesizing the

outputs of APC and AFC.

1
. Vro is fixed at = Vpp internally through dividing the resistance, and the output

is fabricated inio bipolar transistor construction.
Lock range switching input terminal (LW)
This is the terminal for switching the lock range of APC and AFC, and two kinds
of lock ranges can be selected through operating this terminal.
at LW="H", normal lock range (£5%)
at LW="L", double lock range (£10%)
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(5)

(6)

(7)

RUN/STOP input terminal (RIS)

RUN/STOP signals of motor are input. RUN="L", STOP="H" or open.

During RUN(RIS=L), APC, AFC and LD perform the normal operation against FGIN
frequency. During STOP(RIS=H or Open), APC, AFC and LD are all fixed at "L"
level.

Pull-up resistance and chattering prevention circuit are incorporated.

Lock detection terminal (LD)
This is the output terminal for lock detection. When FGIN frequency is within

lock range, the terminal is at "H" level, and in other cases, at "L" level.
g

Reverse rotation signal output terminal (RV)
RV is the reverse rotation signal output for applying the brake to the motor

when the motor is changed to STOP state.

. When STOP state is turned out, RV becomes "H" level, and when the frequency of

FGIN becomes below % FS, "L" level. 1In other cases, RV is fixed at "L'" level.
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CHARACTERISTIC TEST CIRCUIT

(1) Operating Supply Current (Ipp) (2)
fyvco

ADJUST VALUE OF
CAPACITOR TO 2.5MH:

T
— S .
”L ™t =1xH: VIN=05V,—
f=1kHz
PG SG

(3) FGIN Input Sensitivity

(4)

C=233pF

Vpp=45~55V

MONITOR

x LOSCILLOSCOPE

VIN SG

(5) VCO Operating Frequency Range (2) (fyco)

T3

OSCILLOSCOPE & FREQUENCY COUNTER

—631—

TC9192AP/AF

VCO Operating Frequency Range (fyC0)

C=5~ 2200pF

Vpp=45~55V

’/17 OSCILLOSCOPE &
FREQUENCY COUNTER

Nch Open Drain Current (Ip)

Vpp=5V
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C = Fyeo
100
TEST CIRCUIT (2)
[ Ta=25C ¢
Z 30 °T &
= V=5V =}
= bp =5 =
510 RL=0V =
P ~ o
.= 5 H o =
& R z
z 3 W =
& I <P =8
e F 1 o =
L= SJ- Oy
5 o0s < S
o 0.3 S o
T M o
=2 < =3
0.1
I 3 10 30 100 300 1000 3000 10000
VCO LOAD CAPACITY C (pF)
Ips — Fveo
12
— o
7 S
< &
E 2.
=5 8 =g
- F o2
P z =
o, T I =
Se / TEST CIRCULT (5) g9
= 2y / e =
[ Ta = 25 B
& o 3
< Vpp=5V 9
= C=33pF =
0 | i i
0 1 2 3 4
R1 CURRENT OF INPUT TERMINAL Vpp (V)
Vop — Ipp
—
TEST CIRCULT (1) -
e az| E
o] Ta = 25°C
é (=]
c S )
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Vpp — Fvco

12
TEST CIRCUIT (2)
[ Ta =25C /
gl RL=0V P
C=33pF -
4 //
7/
0
0 2 4 6 8

OPERATING SUPPLY VOLTAGE Vpp (V)

Ta — Fyco
12
TEST CIRCUIT (2)
Vpp= 5V
8 VRL=0V
\\ C=33pF
—
4
0
-40 0 40 80 120
AMBIENT TEMPERATURE Ta (°C)
Vg — Ip
6
TEST CIRCUIT
Ta = 25°C
4
4

2 W
/

7

]

1 3 5 7
Nch GATE VOLTAGE Vpp (V)




EXAMPLE OF APPLICATION CIRCUIT
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MOTOR CONTROL PLL FOR DISK DRIVE

This is a C2MOS LSI desisned for motor control of
the floppy disk driver (FDD) and the winchester
disk driver.

3-bit D/A convertor method is adopted for the speed
control system (AFC) and the nhase contreol system

(APC) to make the remarkable reduction of the

external part quantity and the complete freedom

from the maintenance realized.

SOP20-P-300

Bipolar tvpe transistors are provided to the

outputs of AFC and APC. Weight : 0.48g(Tvp.)

Sector detection signal generating circuit

svnchronized to index pulse is incorporated

enabling the number of sectors changed over from

outside.

The number of X'tal reference dividing can be

switched to %'and %

. The terminals for sector signal output, lock
detection output and reverse rotation signal
output are provided.

. Package is MFP of 20-pin.

PIN CONMECTIONM

MAXIIMUM RATINGS (Ta=25°C) (TOP VIEW)
\J
CHARACTERISTIC SYMBOL RATINC UNIT GND []1 2001 Vpp
Power Supply Voltage VpD 7 v XT [j2 191] CPoyt
Input Voltage VIN -0.3~Vpp+0.3 v xT g3 18] CPin
7
Pover Dissination Pp 300 W TEST Q4 170 TPyt
- 2/4 [I5 6] 1P;,
Operating Temperature Topr -30~75 °C
FG;, O6 15[] 17732
St Ter t T -55~12 °
storage Temperature stg 55~125 C arc 7 14 sTROBO
AFC []8 13[] LD
VRout []9 12[] RS
VR, [10 111 RV
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BLOCK DIAGRAM

GND

TC9193AF

!

2/4 17,732 STROBO
_(5) (15} (12)
/2, 1/4 117 or 176
REFERENCE }y-w| 1732
DIVIDER DIVIDER DIVIDER
APC
1/19 1/256
8-BIT D/A
DIVIDER
DIVIDER CONVERTER
B ———{13
AFC TIMING DIVIDER -—i> ggcﬁcgﬁ;SE é
TE —
(12 BITS) /] crrcurr
F
AMP SCHMITT 14 G AFC
Lol Ho| syncHronous 8-BIT D/A
CIRCUIT DIVIDER CIRCUIT CONVERTER
Fs’
LI
rG Ve 2 SPEED MONITOR & .
REVERSE ROTATION
DIVIDER

<

DETECTION CIRCUIT

10
ULF )
TEST RV VR
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ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

Ta=25°C, Vpp=5V)

TEST
CHARACTERISTIC SYMBOL |CIR-~ TEST CONDITION MIN. TYP. MAX. UNIT
CUIT
Operating Supply _ .
Voltage VpDp / 4.5 - 5.5 v
X1=8.0MHzZ
Operating Supply _ L _
Current Ipb CPin=25MHz 5 20 mA
FGinpn=1lkHz
Vpp=4.5~5.5V
Operating XT fMax(1)y| - Vx=1.0Vp=p ¥ 1.0 ~ 8.0
Trequency MHz
Range CPin | fMax(2)| =- |VDp=4.5~5.5V [ 0.5 ~ 2.5
- . Vpp=4.5~5.5V
iGIN Operating fre _ x* - ~ 10 kHz
I'requency Range Vin=0.5Vp-p
. Vpp=4.5~5.5V
FGry Input Amplitude DD
Vy - * 0.5 ~ Vpp-0.5 | Vp-
Voltage FG fre~10kHz bp PP
Sine wave
Max
. - + +
ATC, APC Deviation 2.5 6.5 LSB
D/A - VDD=4.5~5.5V
Converter |Resolution - Vpp/ 256 - v
Bipolar Tr. "H" Level Ion B APC, AFC Vop=3v | -0.5 -0.8 - mA
Output ~ [VRout
Current "L" Level 1oL B terminal VoL=2V 30 50 200 LA
"H" Level 111 Vig=5vV -10 - 10
Input Leak _ |VRin, 17/32 1 UA
Current "M Level 7L terminal VIL=0V ~10 _ 10
Pull-up Resistance RIN 15 30 45 k&
, 2/4, R/S, IPin X
'H'" Level VIH — 0.7XVDD ~ VDD
Input L CPin terminal
Voltage v
"L" Level VIL 0 ~ 0.3XVDD
"H" Level | Tom RV, LD Vop=4v | -0.5 | -1.0 -
Qutput STROBO OH
- mA
Current " CPout, IPout
L" Level ToL terminal VorL=1V 0.5 1.0 -
Ampt Feedback Rf _ _ 150 _ ko
Resistance
* mark : Guaranteed within the range of Ta=-30~75°C
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FUNCTIONAL DESCRIPTION OF EACH PIN

TC9193AF

PIN No.|{ SYMBOL FUNCTION - OPERATION REMARKS
20 \4
Db Supply voltage applying terminal and grounding
1 GND terminal.
2 X7 Crystal oscillating terminal to be connected
1tei
with crystal oscillator which produces reference BUI,t in feedback
N resistance
3 XT
frequency.
1
f e f i ivi into + - .
5 " Re ?renie" requen?y‘lé divided into 7 °r Built—in pull-up
at 2/4="L", 1/2 dividing. resistance
at 2/4="H" or OPEN, 1/4 dividing.
6 FGin Pulse input terminal indicating R.P.M. of motor. Built-in Amp.
; APC OQutput terminal of motor phase control system. Built-in bipolar
8-bit D/A converter output. Tr.
8 AFC Output terminal of motor speed control system. Built-in bipolar
8-bit D/A converter output, Tr.
K VRout Input output terminal for generating reference Built-in bipolar
10 VRin voltage. Tr.
11 RV Reverse rotation signal of motor is output. C-MOS output
5 RUN/STOP changeover terminal of motor. Built-in pull-up
1 R/S L=RUN, H or OPEN=STOP resistance.
Lock detection terminal of motor. When rpm of
motor is within the lock range, this terminal
13 LD C-MOS output
goes into the state of "H" level and "L" level
in other cases.
14 STROBO Sector.detection signal synchronized to index C-MOS output
pulse is generated.
Changeover terminal of number of sectors.
15 17/32 Jat 17/32="L", 1/17 dividing. C-MOS input
at 17/32="H", 1/32 dividing.
Buili—i Tloun
16 IPin Index pulse input terminal. ul%t in pull-up
resistance.
17 Pout Index Pulse'ls output synchronously with sector C-MOS output
detection signal.
- - - 1
18 CPin Reference ffequency input terminal for interna C=MOS input
control, which is usually connected to CPout.
19 CPout Output terminal of crystal reference divider, C-MOS output
which is usually connected to CPIN.
Input terminal for internal test, which is usually
4 TEST C-MOS input

connected with ground.
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OPERATIONAL DESCRIPTION

1) Crystal Oscillating Terminal (XT, XT)

. The crystal oscillator is connected to be used as shown in the following figure.

value of 10~30pF is appropriate for CL.

. The crystal oscillation frequency is calculated through the following formula

according to the number of pulses of the motor to be used.

fx = %FG' x128 x19x N = 608FG'x N [Hz]

fx : Number of crystal oscillation frequency.
FG': Frequency to be input to FGin.

N : Dividing ratio of reference divider. [2] or [4].

2) Reference Frequency Input-Output Terminal (CPout, CPin)
. The dividing output E% of the reference divider is output to CPout which is
usually connected to CPin.
. The motor speed can finely be adjusted through connecting the external oscillator

(CR oscillator, etc.) with CPin.
3) Changeover Terminal of Reference Frequency (2/4)
. The dividing number %—of the reference divider can be changed over to %—or %

by the number of FG pulses and the oscillation frequency to be used.

(With pull-up resistance)

=l N

at 2/4 = "L", N

at 2/4 = "H", N =
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4) FG Pulse Input Terminal (FGin)

SCHMITT 1/4
CIRCUIT DIVIDER

FGin

. FG pulse input indicating the r.p.m. of motor, of which signal becomes the
comparative frequency of the internal PLL.

Since the AMP and the schmitt circuit are incorporated, operation is made in small
amplitude with C-connection.
Since the % divider is internally provided, care must be taken at calculating the
reference frequency.

5) Output Terminals (APC and AFC) of Phase Control System (APC) and Speed Control
System (AFC)

. AFC i1s an F-V converter for FGin frequency and is composed of an 8-bit D/A
converter.

. APC is a phase comparator (é-V converter) for detecting the phase-difference é
between %FG signal and the reference frequency FS', and is also composed of an
8-bit D/A converter.

. Both APC and AFC carry out the three kinds of operations described below
according to FGin signal.

a. When FGin frequency is within the lock range, both APC and AFC carry out the
regular operation for FGin.

The lock range is +4.9% to -5.6% of the reference frequency FS.
(Note) Reference frequency = X [Hz}
N x19 x128 !

b. In case FGin frequency is under the lock range (under speed), APC and AFC
outputs are fixed at "H" level.
¢. In case FGipn frequency is over the lock range (over speed), APC and AFC
outputs are fixed at "L" level.
. When the motor is in the stop state (R/S=H or Open), AFC and APC outputs are
fixed at "L" level.

. Both APC and AFC have the bipolar transistors incorporated in the output stage.
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Changing pattern of AFC output Changing pattern of APC output

against FGin frequency phase difference ¢

FIXED AT "H"
z
= . \ = |H D/A OUTPUT
AN g
= t 1
2 ! | i:a |
& ) ' D/A OUTPUT 52 !
= | a Z !
i
o | | =
O | 8 =
T I I M |
- 1 1 o |
) | £3
| < i
i : FIXED AT "L" '
|
| ]
L . | /// L i
T

0% 0 2

UNDER SPEED [LOCK RANGE | OVER SPEED

PHASE DIFFERENCE &

FG;, FREQUENCY

. Timing charts of AFC and APC within lock range

a. AFC (speed control system)

ko PosE I H I

_— N m
— q ”

AFC OUTPUT

b. APC (phase control system)

REFERENCE
FREQUENCY

FS PULSE

g I | A

% FG PULSE

APC OUTPUT

—
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6)

7)

8)

9)

10)

Input/output Terminal for Generating Reference Voltage (VRout, VRin)

VRout (VRin) is a transistor output (input) terminal for the reference voltage of

the operational amplifier which controls the motor through making the APC (AFC)

output synthesized.

RUN/STOP input terminal (R/S)
RUN/STOP signal of the motor is input.

RUN="L", STOP="H" or OPEN
During RUN (R/S=:), APC, AFC and LD perform the regular operation against FGip
frequency and during STOP (R/S=H or OPEN), APC, AFC and LD are fixed at "L"
level.

Pull-up resistance and chattering prevention circuit are incorporated.

Lock Detection Terminal (LD)
This is an output terminal for lock detection, which goes into the state of "H"
level when FGip frequency is within the lock range, and into "L" level in the

other cases.

Reverse Signal Output Terminal (RV)
This is a reverse signal output terminal for applying the brake to the motor
when the locked RUN state is changed over to the STOP state (R/S=Il or OPEN).
RV goes into the state of "L" level when changed over to STOP state, and goes
into "L'" level when the frequency of FCin becomes %FS or under. In the cases
other than the above, this is fixed at "L" level.
Changeover Terminal of Number of Sectors (17/32)
This is an input terminal for changing over the number of sectors per track of
the disk. The number of sectors are 17 and 32.

At 17/32="L", the number of sectors is 17.

At 17/32="8", the number of sectors is 32.
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11)

12)

13)

Sector Detection Signal Output Terminal (STROBO)
This is a signal output terminal for detecting the sector of which output is
as follows.

_ £X
ESTRE = {50077 or 32 % 76

[Hz]

fSTRR = Sector detection frequency
N : Dividing ratio of reference divider
fx : Crystal oscillation frequency

Duty is 3/76.

Index Pulse Input Terminal (IPin)
This is a terminal for inputting the index pulse fetched from the motor.

Pull-up resistance is incorporated.

Index Pulse Output Terminal (IPout)

This is a terminal for outputting the index pulse, which is input to IPjin,
after making the index pulse synchronized with the interval sector detection
signal.

The relation between the index pulse and the sector detection signal (STROBO)

is as shown below.

PN ’ |
STROBO ” I ” “ | ” | “ I ” ” ” I ”I II || I “
IPouT ” U
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(MHz)

MAX.OPERATING FREQUENCY
f MAX(XT)

MAX. OPERATING FREQUENCY
f OMAX(CP; ) (Miiz)

FGrn TNPUT AMPLITUDE
VIN(FG 1) (mVime)

f MAX(XT) — Vpp

25
TEST CIRCUIT (2) )
Ta = 25 — z
20 = &
L @~
2L
15 / S
/ O~
Z =
oA
10 =%
o
=
S .
5 .
e
-
0
2 3 4 5 6 7 8
OPERATING SUPPLY VOLTAGE Vpyy (V)
f MAX(CPin) — Vpp
25
TEST CIRCUIT (3)
Ta =25C 3
20 Zr:
g2
27
15 Lo
- B
Zoa
—
=
10 =3
5 =
et—"1 S
5 .
-~
0
2 3 4 5 6 7 8
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250 =
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2
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200 o
=
150 Z
€3]
o
v £
P =
100 // L:
i .
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50 a g
faed
m
[«]
<
0
2 3 4 5 6 7 8
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25
TEST (“IR(‘UIT(Z)
Vpp=5V
20
]
Ty
[
T
15 i
10
]
0
40 -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta (°C)
f MAX(CP{,) — Ta
25
TEST CIRCULT (3)
Vpp =5V
20
15
10
-
5 —
0
-40  -20 0 20 40 60 80
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8
6 ya
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//
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CHARACTERISTIC TEST CIRCUIT

(1) Operating Supply Current (Ipp) (2) XT Operating Frequency Range (fMAX-1)

1D Vpp= 4.5~ 5.5V

-—@——o’ Vpp=5V O 0SCILLOSCOPE & FREQUENCY COUNTER

O1
2 1
X tal=8.0MHz sG HIGH FREQUENCY
o ViN= 10V,
(3) CPin Operating Frequency Range (4) FGin Input Sensitivity (VIN)
(fMAX-2)

PG Vin=07xVpp

L . MONITOR , Vip,=0.3%Vpp MONITOR
Vpp=45~355V @ ' / Vpp=45~55V

O
20 (19 (18 X17 Y16 X 15X 14 13X 12)( 11 20 X19 )18 K 17X 16 J( 15K 14 (13X 12X 11

k

X' tal=4.0MHz 1
V.V SG

VIN
(5) Amplifier Feedback Resistance (Rf)

Vpp=-5V
20 X 19)(18 X 17 )(16 Y15 X 14 X 13 @@
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Unit in mm

PLL MOTOR CONTROL FOR FDD

TCY203AP/AF are C?MOS LST designed for controlling TE9203AP
the motor of especially for Disk Spindle Drive (FDD).
8-bit D/A converter system has been employed for

each of the speed control system (AFC) and the phase

control system (APC) and realize a wide reduction of

external parts and free adjustment motor control

DIP16-P-300A
systern.

TCOY203AF
+ Crystal can be used up to 8MHz, and crystal

reference dividing frequency selected from three

position of 1/5, 1/6 and 1/12 correspond to 8,5
and 3.5 inch FDD.

SOP16-P-300

» Loclk range can be selected from two position of

1/20 and 1/27. Weight TC9203AP : 1.00p (Typ.)
TC9203AF : 0.16g (Typ.)

» External oscillator makes possible fine adjustment
of speed.

* Lock detection output and reverse rotation signal
output are provided.

» Surface mount is available with TC9203AF.

PIN CONRECTIONS
MAXIMUM RATINGS (Ta=25°C)

S

CIIARACTERISTIC SYMBOL RATING UNIT axo 1 % p Vo
Supply Voltage VDD -0.3~7.0 v xe 2 15 0 crep
Input Voltage VIN -0.3~Vpp+0.3 v X+ 3 1 CPy
Power Dissipation PD 300 mid N1 [J4 13 ) TEST
Operating Temperature Topr -30~75 °C Nz 5 121
Storage Temperature Totg ~55~125 o rain g 6 11 rss
apc g7 10 [J 2027
Are 8 9 [ Ry

(TOP VTIEW)
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BLOCK DIAGRAM

X X1 N1 N2 CPort 20,727 TEST LD Vpp OND
{15) —(10) 13 12 @ °
N
1
N
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ATC
Ry 8-BIT : »
0CK DA EDAH
. i Fo AFC I CONVERTER
N . SCHMITT | RANGE
Fon(6 ———J SYNCHRONOL'S TIMING DIVIDER _:|'> NN
CIRCULT ) ) . SENSING
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T G

1

SPEED MONITOR . L L 1 1 APC
. REVERS — e - " : 8-BIT
& REVERSAL 5 20 orz7 256 Y ype
SENSTNG I E DIVIDER DIVIDER hoa
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT
Operating Supply , -
J — & 5 ]
Voltage Vpp 4.5 5.0 5.5 vV
; 3 X'tal=8lHz
Operating Supply Inp 1 - 5.0 | 12.0 | ma
urren CPIN=CPOUT
X7 £XT 2 * 1.0 ~ 8.0
Operating Mz
Frequency Range CPin| fep 3 | Square wave * 0.05 ~ 4.0
Vin=0.5Vp-
FGin| fFG - _N P * - ~ 10 kHz
Sine wave
Input Operating fpg=10kHz .
FG v G 4 * 0.5 ~  Npp-0.5| Vp-
Voltage IN]VIN FC Sine wave DD PP
Ladder RI, 6 30 50 75 | ka
Resistor
Max. -
M Vpp=4.5~5.5V - +2.5 +6.5 1.5B
AFC, APC Deviation
D/A . r
Converter Resolution - - [pp/256 - v
Ie@perature _ 41 _ 1.SB
Drift
Pullup Resistor RIN - (N1,N2,20/27,R/S * 10 30 50 kO
Tnput "g" Level ViH Ni,N2,20/27,R/S « [VDDx0.8 ~ VpDn v
Voltage "L Level VIL, CPIN 0 — Ivppxo.2
Input Leak Current I1e/111, - {CPIN * - - 1.0 A
Output "HY TLevel IoH RV, LD Vop=4V -0.5 -1.0 - A
Current "L Level | ToL CPOUT VoL=1V 0.5 1.0 -
Arpplifier Feedback AXT Rs 5 100 200 500 o
Resistor FOIN 300 500 800

: Guaranteed within the range of Vpp=4.5~5,5V, Ta=-40~85°C,
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FUNCTION EXPLANATION OF EACH TERMINAL

PIN
No SYMBOL TERMINAL NAME FUNCTIONAL & OPERATION EXPLANATION REMARKS
16 VD Power supply voltage terminal and
1 CND grounding terminal,
2 Xt Crystal With a built-in
Oscillation Crystal oscillator is connected. feedback
3 XT Terminal resistor,
4 N1 Reference Switching of divided frequency from
Divided frequency | the crystal reference frequency With a built-in
Switching divider into 1/5, 1/6 and 1/12 is pull-up resistor.
5 N2 Terminal possible.
FG Pulse Input . With a built-in
N g t. fes
6 FGIN Terminal Frequency generator inpu amplifier.
2 APC APC Output 8 bit DAC output terminal for
Terminal phase-voltage conversion.
3 AFC AFC Output 8 bit DAC output terminal for
) Terminal frequency-voltage convension.
9 RV Reverse Signal Terminal for motor reverse signal
Output Terminal output.
10 20/27 Tock Range Terminal for switching lock range. With a built-in
Switching Terminall H of NC=1/20, L=1/27. pull-up resistor.
11 R/S RUN/STOP Input Motor RUN/STOP signal input terminalWith a built-in
Terminal H or NC=STOP, I1=RUN. pull-up resistor.
Lock Detectin This terminal becomes H when the
12 LD I . i & motor speed is within the lock
lerminal .
range and otherwise 1.
Reference Normally connected to CPgyr-
14 CPIN Frequency Input For externmal fine adjustment input
Terminal from an external oscillator.
Reference Terminal for divided output from
15 CPouT | Frequency Output the crystal reference frequency
Terminal divider. Normally connected CPIN.
. 1 s i i t.
13 TEST Test Terminal ‘nput terminal of internal tes
Generally ground.
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OPERATION

1. Crystal oscillation terminals (X, XT)

The crystal oscillator is used by connecting as shown below.
(I
P

p
. )
X Xop

—i0H

TRIMMER £

—-

;E?L . Cp, of 10~30pF is appropriate.

Crystal oscillation frequency is calculated by the following equation according

to number of FG pulses of a motor to be used.

R
fx=%><FG'><l28><(20 or 27) xN (Hz)

(Note) (20 or 27) : 20 at 20/27="H" or Open.
27 at 20/27="L".

fx: Crystal oscillation frequency, FG': number of FG pulse generated per
revolution of motor, R: revolution of motor per minute, N: Ratio of frequency

division of the crystal reference frequency divider. (Refer to Ttem 9.)

Maximum operating frequency is above 8Miz and crystals up to 8MHz can be used.

2. Reference frequency input/output terminals (CPIN, CPOUT)

. f . . .
Divided output T% from the crystal reference frequency divider is available
at CPouT, which is normally connected CPIN-.

. When an external oscillator (CR oscillator, etc.) is connected to CPIN, motor

speed can be finally adjusted.
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3. FG pulse input terminal (FGTN)

This is the input terminal of FG pulse that shows the motor speed.

This FG pulse becomes comparison frequency.

This terminal has built—in Amplifier and Schmitt circuit.

FG pulses are applied through capacitor coupling and small amplitude is enough

for proper operation.

4, Tlock range switching terminal (20/27)

. This terminal is for switching lock range of motor, with a pull-up resistor

and chattering preventive circuit.

(TRUTH TABLE)

20/27 DIVIDED FREQUENCY L.OCK RANGE
L 1/27 +3.4 ~-3.9% of reference cycle
H or NC 1/20 +4.6 ~~-5.3% of reference cycle

5. APC, AFC output terminal (APC, AFC)

. AFC (speed control output) is a F-V converter for FG frequency, and is
consisting of a 8 bit D/A converter.

. APC (phase control output) is a phase comparator (#-V converter) that compares
phase difference ¢ between 1/2 FG and reference frequency FS', and is also
consisting of a 8 bit D/A converter.

Both APC and AFC perform the following 3 operations according to FGIN frequency.
a. When FGiyn frequency is within the lock range:
Both APC and AFC perform the normal operation for FGIN.
b. When FGIN frequency is below the lock range (under speed):
APC and AFC outputs are both fixed at "H" level.
c¢. When FGIN frequency is above the lock range (over speed):
APC and AFC outputs are both fixed at "L" level.
. When a motor is in STOP state (P/S=H or NC), both AFC and APC are fixed "L"

level.

—650—



TC9203AP/AF

AFC Output change status for FGIN
frequency

FIXED AT "H' LEVEL

/A OUTPUT

OU'TPUT

AFC

FIXED AT "L"

|

|

|

1 LEVEL
L L [/

o7

UNDER SPEED OVER SPEED

LOCK RANGE

FGIN FREQUENCY
—_— -

APC Output change status for phase
difference 4.

H{
DA OUTPUT

T OUTPUT WITHIN
RANGE

APC
LOCK

I - — = - =

<

27

PHASE DIFFERENCE ¢

—_— -

. AFC and APC timing chart within lock range.

a, AFC (SPEED CONTROL SYSTEM)

FG
PULSE

LOAD
PLLSE

ARC }

oUTPUT
—_

b. APC (PHASE CONTROCIL SYSTEM)

REFERENCE
FREQUENCY
FSOPULSE R

1

. # 7 2
- PG

PULSE

Abe [

OUTPET S |
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6. Lock detecting terminal (1.D)

This terminal is the lock detecting output and is placed at "H" level when FGIy

frequency is within the lock range and otherwise, placed at "L" level.

7. RUN/STOP input terminal (R/S)

RUN/STOP signals of the motor are input to this terminal.
This terminal has a pull-up resistor and a chattering proventive circuit.

. During RUN (R/S=L), AFC , APC and LD perform the above-mentioned operations for
FGIN frequency, and during STOP (R/S=H or NC), AFC, APC and LD are all fixed

at "L" level.

[on]

Reverse signal output terminal (RV)

At the switching of lock range from 1/20 to 1/27 or the operating from RUN to
STOP, reverse signal for braking the motor is output through this terminal.

. Change of RV output status

I : RV OUTPUT CHANGE : RV OUTPUT CHANGE
PREVIOUS STATUS TO "H" LEVEL J_ TO "L" LEVEL —l

During normal rotation When the lock range is When the motor speed is

(during lock) at 1/20. switched from 1/20 to locked at 1/27, or when
1/27. FGIN 1/8FS, or when the
lock range is switched

from 1/27 to 1/20.

During normal rotation When the operation is When FCTN 1/8FS or when
(during lock) at 1/20 switched from RUN to the operation is switched
or 1/27. STOP. from STOP to RUN.

In other cases than above, RV output is not changed and fixed at "L" level.
Further, if FG frequency rises up to 1.5 times of normal rotation at 1/20
(20 times of normal rotation at 1/27), RV output is reset.

9. Reference divided frequency switching terminal (N1, N2)

Divided frequency 1/N of the crystal reference frequency divider can be

switched to 1/5, 1/6 or 1/12 by number of FG pulses or a crystal used.
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This terminal

(TRUTH TABLE)

TC9203AP/AF

has a built-in pull-up resistor.

N1 N2 1/N
H H 1/5
L H 1/6
H 1/12
(Note) Don't

1/N: CRYSTAL REFERENCE DIVIDED FREQUENCY

use mode, N1=N2="1'", because this mode is test mode.

CAUTION IN APPLICATION

. APC and AFC terminals are for the 8-bit D/A converter outputs, which are directly

output from the R-2R ladder type resistor network as shown in the following diagram.

Impedance of these outputs becomes equal to the ladder resistor value RL.

Terefore, input impedance at the receiving side of these terminals shall be designed

accordingly.

OUTPUT LATCH

(

CIRCUIT

w8

APCAFC OUTPUET

R, = 30~75kQ (TYP50kQD

2R,

. A filter for an externally counted differential amplifier on an application circuit

shall be selected to meet the response characteristic of a motor to be used.
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TC9203AP/AF

CHARACTERISTIC TEST CIRCUIT

(1) Operating supply current Ipp

Vpp= 5V

- 5
hat ‘l'/f:um

lX’taIBMIIz g?se

(3) CPIN Operating frequency range

fmax(fcp)
PG

MONITOR
VIN=07XVpp

T /{VIIFOBX VDD

Vpp=4.5~ 55V

(5) Anplifier feedback resistor

Vpp=5V

(2) XT Operating frequency range TMAX(EXT)

SYNCHROSCOPE
& FREQUENCY COUNTER

Vpp=4.5~ 55V

(4) TFGIN Input sensitivity VINFG

Vpp= 4.5~ 55V

MONITOR

X tal =4MH:
DO =

VIN

(6) D/A Converter ladder resistor ﬁi

Vpp=>5V

—654—

SYNCHROSCOPE



CHARACTERISTIC DATA

fsax (XT) — Vpp

25
Ta = 25T
I o BN
9 TEST CIRCUIT (2)
z 20 .~
= L~
83
=2 s P
z
o
Z/‘\ /
£ e
S 10
DZJ\_/
[~ A
[OIE.4
L2 5 /]
% |4
=
0
2 3 4 5 6 7
OPERATING SUPPLY VOLTAGE Vyp (V)
fmax (CPIn) — Vpp
125
Ta=25C
TEST CIRCUIT (3) |~
. 100
b Vs
=5
LN
o 75
Ef} /
2
=5 50 /
[N
=9}
3 = ,/
= /
f): Z 25
2 /]
0
2 3 4 5 3 7
OPERATING SUPPLY VOLTAGE Vyy (V)
Ipp — Vpp
10
- Ta = 25%C
g [ TEST c1RCUST (1)
Z
~ 8
6
z e
g //
jast
T4 -~
o
z
5 2
~
5 L]
o
0
2 3 4 5 6 7
OPERATING SUPPLY VOLTAGE Vpp, (V)

( MHz )

OPERATING FREQUENCY

fvax (Xpo

MAX.

{MHiz)

OPERATING FREQUENCY

fvax (CPN)

MAX.

AMPLITUDE
(mv rms )

Vin ( F(}Ix\

FGry INPUT

TC9203AP/AF

fpax (Xp) — Ta

25
Vipp= 5V
TEST CTRCUIT (2)
20
—
15 B
I
| -
I
10
5
0
-40 ~20 0 20 10 60 R0
AMBIENT TEMPERATURE  Ta ()
fyax (CPyn) — Ta
12.5
Vip— 5%
TEST CIRCULT (3)
10.0
T
75 .
-y
\ }__
5.0
HEERED
2.5
0
—40 —20 0 20 40 60 20
AMBIENT TEMPERATURE  Ta (0
Vin (FGyn) — Vpp
250

200

150

100

—

Ta — 257
TEST CIRCUTT (4)

}__

L+

—

-

OPERATING

4 5 6 7 8

SUPPLY VOLTAGE Vi (V:



TC3203AP/AF

EXAMPLE APPLICATION CIRCUIT

16

Gl

22kQ
ANV

62k )

24y
o
3300
sdF |5 xse
ST Sy~
=) 8.7kQ)
—— AN
| SO,
220k Q N/
O O m b Lo
100kQ E ~
9 (D =T = )
o 5 = =
i = A T ”
N 01aF o G
—_ [a\]
® [ = o -
= 10kQ 2
cliENo! e @ 2 A
[ad] w
RN oSE - B
3 g3 e ™ <
32 2 13] & ‘a)
27 & Q—\

(fD

102F X3

THS103AX3

10kQ

dL
s
24pF 1
P ]
m T
-}
24 pF
[spRg ]
)
o ‘
=
1 f=]

Example of crystal oscillation frequency calculation.

When FG'

(nunmber of FG pulse)=180 pulses and R (revolution of motor)=200r.p.m.,

if the dividing frequency of reference divider and lock range is set at N=5

dividing frequency and 20/27=20, the crystal oscillation frequency fx is as

follows:

fx = %0

x FG'™x128 xN =

200
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TD6303F

FOR SERVO MOTOR CONTROL

TD6303F is designed for small motor speed control.
This is designed specially for low voltage and low
current operation, and is suitable for FG servo

control of small DC motor for portable equipment.

. Installed in a very small flat package

. Can operate with low voltage
-Operating voltage : Vgg=1.8~6V SSOP16-P-300

. Can operate at two speed levels

(Example : 2.4cm/s and 1l.2cm/s for micro cassette Weight : 0.16g(Typ.)
tape recorder)

. Can hold stand-by operation with very small current
(i,e, 2pA nominal), beling provided with stand-by
switch.

Can be applicable to remote control and others.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Vee 7 \Y
Output Current Ip MAX 10 mA
Power Dissipation (Note) Pp 350 mW
Operating Temperature Topr -10~60 °C
Storage Temperature Tstg -55~150 °C

Note : When operating at 25°C or more, reduce 2.8mW per 1°C.
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TD6303F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vgc=3V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Power Supply Current Ice 1 SW2 : (Motor ON) - 2 4 mA
Stand-by Current Icc(oFF 1 SW2 (Motor ON), R3=2MQ - 2 10 HA
Output Limit Current Io(so) 1 Rgc=100% - 7 - mA
Regulated Power Supply _ B 9
Voltage Vref 1 | VREF=V16-V1 1.1 |1.25 | 1.4 v
Input Off-set Voltage AV2-3 2 AV2-3=V2-V3, Rg=10kQ - 1 5 mV
Input Sensitivity Vry 3 - - 50 - mVp-p
Speed Power Supply 6 o
- =1.8~6V - +0.3 - pA
Voltage Fluctuation 1 Vee=1.8
Speed Load Fluctuation - 1 Torque 0~8 gecm - |%0.2 - %
BLOCK DIAGRAM/TEST CIRCUIT 1
1cc, Icc(oFF)s lo(sc)
A l
e
e < SR PNl b (MOTOR ON)
=1a aS T8 OFF
oo g =
Q [4] = 3 o 3:% O\swz +Voe
= ON STAND-BY
et S E NC (STAND-BY) SWITCH
OO W DE® @ G
< GND NC [TIME FILTER INITIALIZE |STARTER |STAND-BY
CONST
SAWTOOTH
GENERATING { | COMPARATOR INTEGRATING POWER ON/OFF
CIRCUIT CIRCUIT ™ CIRCUIT CIRCUIT STAND-BY
> — ? [ OUTPUT BUFFER
[ AMPLIFIER
c
REGULATED | |wavEFo RM L2 TRIGGER
POWER . FREQUENCY CURRENT
SUPPLY SHAPING DIVIDER o~ 7 | CIRCUIT LIMITER
SPEEDI
Vees INPUT BYPASS CONT ! C-LIMIT OUTPUT Ve
2 8
+Cn12— @ O % @ () 2SA950
1.54F - |2
2 ~ lg SW1 %38
=3 =1=
C1 -
- @ _____ — e e b — o —
L)
0.11F
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TD6303F

TEST CIRCUIT 2 TEST CIRCUIT 3
AV2-3 VTH
200k '
@ @
.
- -3
' TD6303F - Vee=3V 3 TD6303F L ovoe=3v
H000)0) DOONG
V2 V3 ﬁ’f
CsG 56 v MEASURE Vi WHEN
212 4 B i8S TH yOLTAGE AT PIN 14
ve-s=vz-vs =22 6000 J} START TO DECREASE
W AT LOW LEVEL.

TIMING CHART

/\ /\ f\ /\ /\ /\ INPUT WAVEFORM
. VAVALVAL VAR VA WA WAL L

(4 INPUT WAVEFORM AT
TRIGGER CIRCUIT

OUTPUT WAVEFORM AT
TRIGGER CIRCUIT

Vee

SAWTOOTH WAVEFORM

1
V —
cc— 7 Vret AT PIN 14

Vee— Vreer

Vee

Cehb[f] Vee— Vee

INTEGRATED WAVEFORM
AT PIN 14 AND
OUTPUT WAVEFORM AT
PIN 6
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TD6303F

FUNCTIONAL EXPLANATION OF TERMINALS

PIN No. SYMBOL TERMINAL NAME FUNCTION
Regulated voltage output terminal
at Vref=1.25V
Regulated Voltage Having output current capacity of 15mA,
1 Vref . . i
Output Terminal this can be ysed for power supply for
external circuit.
Regulated at pin 16 (V¢e).
p FG Pulse Input Input terminal for receiving FG pulse
2 INPUT .
Terminal from motor.
Reference (bypass) terminal of
3 BYPASS Bypass Terminal differential amplifier in waveform
shaping circuit.
. Input terminal for selecting tape speed,
4 SPEED CONT ?ape.Speed Selection and can select either 1.2cm/sec or
Terminal
2.4cm/sec.
L Terminal to connect output current
Current Limit P . .
5 C-UNIT Terminal limiting resistor for driver output.
7mA at 100Q(Std.).
Driver Output Driver output terminal to drive external
6 OUTPUT . P .
Terminal motor driving transistor.
8 ~Veg Negativer Power Supplyl|Connect to make lowest voltage of IC.
Switch terminal to electrically stand-by
9 STAND-BY {Stand-by Terminal IC. Remove stand-by status by openning
the terminal.
Terminal to connect resistor for regulated
. power supply initial start.
10 STARTER Starter Terminal for when it is not specially required to
Power Supply P . .
minimize the holding current during power
off status, VEg can be directly applied.
Terminal to discharge the residual
12 INITIALIZE|Initialize Terminal capacitance in the integrating capacitor
at the time of power OFF.
13 FILTER Tntegra?lng C a?d R Termlva] to connect C and R in integrating
Connection Terminal circuit.
i f tooth i
14 TIME CONST |Time Constant Time constant for sawtoo wave is
CT-RT.
16 GND Ground Grounded to case or other with the maximum

voltage of 1IC.
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TD6303F

NOTES IN APPLICATIONS

1. In order to minimize the effect of noise generated from motor, this IC is grounded
to the case at Vgg. Therefore, the external transistor is controlled with the

voltage between pin 16 and 6.

2, The constant voltage at pin 1 is regulated with respect to pin 16 (GND: maximum

voltage), but this is not regulated with respected to the minimum voltage of pin 8.

3. In waveform shaping circuit,

there is no offset, and then,

(16)-
©®

when the external bias resistors
are the same as each other, the

circuit will operate at zero

T Veo
cross operation. (

The circuit will erroneously

Lﬂ‘
~
operate responding to the noise, ) QG:'
Ly
o
o3
<

and show the performance

Cl VREG
\G

= o=
&)

degradation.

R2

Therefore, it is necessary to

apply the pertinent offset by
R2

using R1 and R2 as shown in

. . e 1kQ
figure 1, in considering input

voltage from FG. Figure 1., Waveform shaping circuit

4, Pin 12 (initialize rtermina)

will detect voltage reduction l l
16 ol o
in IC, and discharge the ngiA Vee
a *C
externally connected capacitor wf E SW3
=2 [re]
. . N Q9 —@13
at pin 13. Therefore, pin 12
. . 0‘
is shorted to pin 13. ¢ o 14 = 3
: ®
~Llen B Q11 12 TO OUTPUT
5. Sawtooth 1 rouit ©TE 85 ° BUFFER
. : < —
awtoo generating circuit, S ZE Jgs :; Q1d
comparator circuit and integrating 1
1

. : . - . . 1
circuit are shown in [igure 2, 44{:)

Figure 2, Sawtooth generating circuit,
comparation circuit and
integrating circuit
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TD6303F

5.1 Setting of RT and CT
Motor speed is determined by RT and Ct. The following equation is approxiamtely

true for motor speed and CrsRT.

M 1
q{50)" 1.69CT Ry
4
1
<» 3.38—(:’1"RT for double speed mode)
where, N (rpm) for motor speed
M for poles at tachgenerator

RT and CT shall be set to satisfy the above equation, while keeping RT between
10k and 500kQ.

5.2 Setting of RF, Cpl and Cg2

Cr1 is the integrating capacitor, and Ry and Cp2 are respectively resistor and
capacitor for phase compensation., If the circuit becomes unstable when double
speed is selected, add C for phase compensation using SW3.
Motor speed performance is determined with these circuit constants, Select
these constants considering such factors as motor inertia, required start—up
performance and wow flatter characteristics.
The following constants are standard:

RF = 1~20k

CF1 = 0.01~5pF

Cr2 = 0.1~50uF

6. Setting of Rgg
Output current limiting transistor is included in TD6303F, and output current is
limited at the level where the voltage drop at Rg¢ becomes transistor base-emitter
voltage VBE (approximately 0.7V at Tj=25°C).
The output shorting current ISc at this time is;
Isc=VBE/RSC
where, Vgg(Tj=t°C)=Vpg(Tj=25°C) - 2mV(t=25°)

7. Setting of R3
Stand-by current, while TD6303F is stand-by condition, is determined by stand-by
switch (S81)., The stand-by current is approximated as

Vee-0.6

13 = R3T50k0

(Resistor of 150k is already in.)
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PHASE COMPARATOR

The TC5081AP consists of a digital
phase comparator and an amplifier.
Three state output connected to low
pass filter (using an internal
amplifier) will produce DC voltage

to control a VCO.

Low state pulses appear on phase out
as long as the loop is unlocked and
these can be utilized as lock

indicator.

PIN CONNECTION (SIDE VIEW)

TCo081AP

SIP9-P-A

Weight: 0,9g (Typ.)

=]
= S5 ob A =
=) = o <o A [ ) o Z,
o = a o =3 Z >
< < & A
MAXIMUM RATING (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VDD 10 \
Input Voltage VIN -0.3wppt+0.3 v
Operating Temperature Topr -30075 °C
Storage Temperature Tstg -55v125 °C
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TC5081AP

PHASE COMPARATOR TIMING CHART

S [ [ L

RN

HIGH IMPEDANCE
FDout ——LJ- ——————————————————— -

PHASE OUT _L[ U —L—J

LOGIC DIAGRAM VDD

{
p 1
|

Vpp

O
- J:‘<:> Vss
s (D) h_i::>k‘l::)3 So— __1::)3——{>x>————f—f~(:) PHASE OUT

@ o () aour

AIN
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TC5081AP

ELECTRICAL CHARACTERISTICS (Ta=-35 ~ 75°C)

CHARACTERISTIC SYMBOL CI%E%ET TEST CONDITION MIN. | TYP.| MAX.| UNIT
Operating Supply
A -~ 4.5 - 8.0 v
Voltage DD
Vpp=7.5V, Vip=1.6V
“H" Level | Vgu DD™ » YIL™ 7.3 | - - s
Output ViH=6.6V, Igp=-50uA
Voltage
T Vpp=7.5V, Vip=1.6V _ _ 0.2 v
L" Level VoL VIH=6.6V, IoL=50LA .
Vpp=7.5V, Vig=7.5V
Quiescent Current Inp V?E=OV " - - 200 | uA
ITLH Vpp=7.5V - - 500 nA
3 State Leak Current
ITrL Vpp=7.5V - - |-500 nA
s Vpp=7.5V,
gziger Amp. Voltage Ay Rp-o 1M, £1N-lkHz _ 30 _ .
Rg=6000

TEST CIRCUIT

Vpp Vs Ty MIN

PULSE GENERATOR 1

Pour

——0 PHASEgyt

PULSE GENERATOR 2

o G
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TC5081AP -

tw MIN — VDD

= 300 1RST WAVE
8~ \
- O
= ) R I I I S
= £ \
0~ \
3
2 \
B 200 . | I
E & \ TW MIN
3 =
zZ =
()
i 100 ™~ Poyr =~ e - A P
E \‘\\\
I3 -~ PHASE
&S ouT I | | l
[
le]
o
2 4 6 8 10
SUPPLY VOLTAGE  Vpp (v)
Vpp — Ipp
6
TEST CIRCUIT
N
1
z / )
~ 7
//
a
A
2 e >
7/
£ /
E y 1 2 3 4 5 67 89
5 / El L
(e}
g * /
= v
=
S s
&
By
=t Pr VoD
oz 4 6 8 10
SUPPLY VOLTAGE Vpp (v)
Gy — Vpp 1M
o 60 (=)
o
Z
5 ©,
0.14F
O O
=z 40
g R O
« M 23
& s N
=3l —_—— e —
&
<
3
o R0
=3
g
Vo
Gy=R040g
o2 “ 3 B 0 v vy
SUPPLY VOLTAGE VoD (v)
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TD62064P/AP/F/AF

TD62074P/AP/F/AF

O 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON

TRANSISTOR ARRAYS

The TD62064P/AP/F/AF and TD62074P /AP /F/AF are high-
voltage, high-current darlington drivers comprised of four NPN
darlington pairs.

All units feature integral clamp diodes for swiching inductive
loads and all units of TD62074P /AP /F/AF feature uncomitted
collectors and emitters for isolated darlington applications.

For proper operation, the substrate (SUB) must be connected to
the most negative voltage.

Applications include relay, hammer, lamp and stepping moter
drivers.

® Output current (Single Output) 1.5A MAX.

® High Sustaining Voltage Output 35V MIN. (TD62064P /F,
074P / F)
50V MIN. (TD62064AP / AF,

HSOP16-P-300

074AP / AF)
® Output Clamp Diodes TD62064P /AP /F/AF
® Isolated Darlington Array TD62074P/ AP/ F/AF

@ Input Compatible with TTL and 5V C-MOS

® GND and SUB Terminal=Heat Sink
@® Package Type-P, AP: DIP-16 pin
@ Package Type-F, AF: PFP-16 pin

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

Weight DIP16-P-300A : 1.11g

HSOP16-P-300: 0.50g

CHARACTERISTIC SYMBOL RATING UNIT

Output Sustaining P, F —0.5~35
Voltage AP, AF Versus) Z05~50 v
Output Current Iour 1.5 A/ch
Input Current Iin 50 mA
Input Voltage ViN —0.5~17 v
Clamp Diode P, F 35
Reverse Voltage AP, AF Vi ™ 50 v
Clamp Diode "
Forward Current Ig ™ 1.5 Alch
Isolated Volt P, AP *2 35

solated Voltage AD, AT Vsup 50 v
P Dissipati P, AP 1.47/2.1 *3

ower Dlssipation ¥ AT Pp 09714 %2 W
Operating - N
Temperature Topr ~40~85 Y
Storage Temperature Tstg —55~150 °C

*1 TD62064P /AP /F/AF
*2 TD62074P /AP /F/AF

*3 On Glass Epoxy (50X 50X 1.6mm Cu 50%)
*4 On Glass Epoxy (60X30X1.6mm Cu 30%)
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TD62064P/AP/F/AF

TD62074P/AP/F/AF

PIN CONNECTION (TOP VIEW)

TD62064P /AP TD62074P / AP
HEAT SINK HEAT SINK
& GND & GND
3_ NC 03 04 GND I3 GND O3

6] [15] [10] [35] [72] [11) 0] [ ]

1F_O§]J L{?O_‘Jt

] [i5] [ (5] L] [31] Fiol [9
S

R S S E——
A i ['
! LJ\_II_IL*II_II__J8 I_JI_ILJI_JM&JILJB
COM Ot 1 12 02 COM GND 11 - 12 GND 02
HEAT SINK HEAT SINK
& GND & SUB
TD62064F TD62074F
HEAT SINK HEAT SINK

04 NC 14 NC &GND NC i3 NC O3

Lellsinael 02

]
: ey

04 GND 14 & GND 13 GND 03

s rs]a]1s ] N ER
Lol 1 B

P o i * ___________ T H
I 1 | .
BN EREN| [silell7]s il EX EN KR [sIledl7] 87
COM 01 11 NC HEAT SINK NC 12 02 COM o1 GND 11 HEAT SINK 12 GND
& GND & GND
SCHEMATICS (EACH DRIVER)
TD62074P / AP/ F TD62064P / AP/ F

o]
c
o
o
[
3

INPUT 2300

B EEEEEEEE — S

———o COMMON

—¢——o0 OUTPUT
INPUT 2300
o—r—

8.2kQ

. 1kQ

e
-

—o GND

+ : Parasitic Diodes

The input and output parasitic diodes cannot be used as clamp diodes.




RECOMMENDED OPERATING CONDITIONS

TD62064P/AP/F/AF
TD62074P/AP/F/AF

(Ta= —40~85"C and Ta= —35~75"C for Type-P)

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT
Output P, F 0 — 35
Sustaining VCE(sUS) \Y
Voltage AP, AF o] — 50

DC 1 Circuit, Ta=25C 0 — 1250
Iout
Tpw=25ms, |Duty=10% o] — 1250
P 4 Circuits
Output Ta=175C Duty =50% 0 — 760
Current — — mA /ch
AP T =25ms, Duty=10% 0 1250
. . Duty =50% 0 — 700
4 Circuits
Duty=10% 0 — 1250
F, AF Ta=85C Y
Duty =50% 0 — 450
Input Voltage VIN 0 — 8 v
Input Voltage (Output On) VinoN) |Iour=125A 2.5 — 8 \Y
Input Voltage (Output Off) VINOF®) 0 — 0.4 A%
Input Current VIN 0 — 20) mA
Clamp Diode P, F 0 — 35
Reverse AP, AF Ve of — 50 Y
Voltage 4
Clamp Diode Forward Current IF — — 1.26 A
Isolation P, F v Only TD62074P/AP/F/ — — 35 v
SUB
Voltage AP, AF AF _ _ 50
Power P Ta=75C *2 — — 1.6
Dissipation AP Pp  |Ta=85C *9 — — 14 W
F, AF Ta=857C *1 — — 0.7

*1 On Glass Epoxy (50X 50X 1.6mm Cu 50%)
*2 On Glass Epoxy (60x30X1.6mm Cu 30%)
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TD62064P/AP/F/AF

ELECTRICAL CHARATERISTICS (Ta=25C unless otherwise noted)
CHARACTERISTIC SYMBOL| . TEoT TEST MIN | TYP |MAX |[UNIT
CIRCUIT CONDITION
Vce =35V, Ta=25°C — | — 50
Output Leakage P
Vecg=35V, Ta=75°C — — 100
Current ap ar | . |Vor=50V, Ta=257C — | =1 5 .
s CEX
Ver=50V, Ta=85C — 1 =71 100] ~
P Vee =35V, Ta=25°C — — 50
V=235V, Ta=85°C — | — 1 100
Collector-Emitter Saturation Iour=1.25A, IN=2mA — — 1.6
VerGat 2 \'
Voltage TouT=0.75A, IIN=9351A — 1.25
DC Current Transfer Rati hFE 2 | vopmgv [OUIZLOA 5501 809} —
urrent Transfer Ratio CE= TouT=0.25A Toool 1500l —
Input Voltage (Output On) ViN©ON) 3 IouT=1.25A, IInN=2mA — — 24| V
VrR=35V, Ta=25°C — — 50
Clamp Diode P -
VR=35V, Ta=75C — — 100
Leakege Current VR=50V, Ta=25C — — 50
AP, AF Ir 4 ’ — 7.8
Vr=50V, Ta=85C — — 100
¥ Vr=35V, Ta=25C — — 50
VR=35V, Ta=857C T =1 100
Clamp Diode Forward Voltage Vr Ip=1.25A — — 21 'V
Input Capacitance CiN ViN=0V, f=1MHz — 15 — pF
P Vour RL=
Turn-On Delay F toON =35V 280 — 0.1 —
AP, AF CL= |V =
T B .
3 Vour= RL=
Turn-Off Delay F tOFF 35V 280 — 1.0] —
AP, AF = R
TEST CIRCUIT
1. Icex OPEN 2. VCE(sat), hrE OPEN
e

Vin=0
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TD62064P/AP/F/AF

TD62074P/AP/F/AF

3. VIN©ON) 4. Ig

|

OPEN Va

R

OPEN

6. CiN
OPEN

fi
OPEN CAPACITANCE
BRIDGE ! OPEN
Lo

Vin

OPEN
7. tON, tOFF
Ry
PULSE
GENERATOR outPUT
CL = 15pF
7-L(Note 1) (Note 2)
i (}\lote 1)
90% 90% Viy=2.4V
INPUT 50% 50%
10% 10% 0
50/,15
< LOFF
Vou
50% 50%
OUTPUT
VoL

(Note 1) :

(Note 2) :

Pulse Width 50us, Duty Cycle 10%
Output Impedance 500, t,=5ns, tf= 10ns

CL includes probe and jig capacitance
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TD62064P/AP/F/AF

TD62074P/AP/F/AF

louT = Veegsat) lout = Vee(sat)
1.6 2. " 1.5 7
mA4
" TD62064P N e 74 z TD62064AP / /
£ TD62074P ikl 500uA | E TD62074AP 7
e . Ta=25°C [ =
3 /- 3 1.0 v
C a ,
o ) "/ o TYP.4+# 25°C MAX.
3 // o 7/
= . = 0.5 7
3 0.4 /1 lin = 3004A 32 /
5 5 /)
) Y/ )
0 /
0 0.4 0.8 1.2 1.6 2.0 0 L
COLLECTOR-EMITTER SATURATION VOLTAGE 0.5 1.0 1.5 2.0
V. V) COLLECTOR-EMITTER SATURATION VOLTAGE
CE{sat)
in=Vin Vcegay (V)
N Viy
/ 20
12 TD62064AP /F TD62064P /
g TD62074AP/F i TD62074P //
= 3 16 Ta=25°C 11/
: Max - / < /
= . z | =100mA
MIN. Z ouT
g 8 YR c 2 [F—s00ma
S s i [ [+=a
o
5 d £ oo 11/
z 4 7 v
z e 5 /]
s o
. z 0.4 /,
i P ————
o P
0 1.0 2.0 3.0 4.0 5.0 0 0.4 0.8 1.2 1.6 2.0 2.4
INPUT VOLTAGE V |y (V) INPUT VOLTAGE Vg (V)
lout — lin
4 20 Pp-Ta
400 VCeE=2v ) ® @® Dip-16pin On
2.7 GrassEpoxy
/ / \ (50 x 50 x 1.6mm
- 2.4 Cu 50%) )
< 2 © Dip-16pin Free Air
S = @ PFP-16pin On
=~ 300 L 21 \ GrassEpoxy
3 // / P (60x30x 1.6mm
: s o S e
[ -
z Ta=75°C //25 ~30 E 15 FP-16pin Free Air
o 200 v
o I \
8 / o 1.2 @ R AN
5 £ o9
a . AN
£ W/ I N
3 100 & o6 .
/ / IS
NN
0.3 \\\
0 // Sk,
50 100 150 200 OO 20 40 60 80 100 120 140 160 180 200
INPUT VOLTAGE Iy (zA) AMBIENT TEMPERATURE Ta (°C)
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TD62064P/AP/F/AF

lout (MA)

lout (MA)

lout (MA)

1500
1350
1200
1050

900

600
450
300
150

1500
1350
1200
1050
900
750
600
450
300
150

loyt — Duty Cycle

TD62064P/ AP ~

Ta =85°C

n ch ON

0 10 20 30 40 50 60 70
Duty Cycle (%)
lout — Duty Cycle

80 90 100

NN
N

\ n=2
N

TD62064P
Ta=85°C
n ¢ch ON

0
0 10 20 30 40 50 60 70

1500

1350
1200
1050

150

Duty Cycle (%)
lout ~ Duty Cycle

80 90 100

1A §

N

>
0]

//

AN |

N

n=3

in:

— B

NN

TD62064F / AF

—
=

Ta=85°C

n ch ON

0
0 10 20 30 40 50 &0 70 80 90 100

Duty Cycle (%)

—6

37

loyt (MA)

lout (MA)

1500
1350
1200
1050

750
600
450
300
150

1500
1350
1200
1050

150

0010 20 30 40 50

TD62074P/AP/F/AF

loyt — Duty Cycle

TD62064P/ AP
Ta=75°C
n ch ON

0
0 10 20 30 40 50 60 70 80 90 100

Duty Cycle (%)

lout — Duty Cycle

1

AY AN

NN

NIAN

)
[/
/

[/

TD62064F / AF
Ta=25°C
n ch ON

Duty Cycle {%)

60 70 80 90 100



TD62064BP-1

4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The TD62064BP-1 is high-voltage, high-current darlington
drivers comprised of four NPN darlington pairs.

All units feature integral clamp diodes for switching inductive
loads.

Applications include relay, hammer, lamp and stepping moter
drivers.

® Output Current (Single Output) 1.5A MAX.
® High Sustaining Voltage Output 80V MIN,
@® Output Clamp Diodes

® Input Compatible with TTL and 5V C-MOS
® GND and SUB Terminal = Heat Sink DIP16-P-300A
® Package Type-BP-1: DIP-16 pin

Weight : 1.11g

MAXIMUM RATINGS (T'a=25C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Output Sustaining Voltage VCESUS) -0.5~80 A%
gz;xl‘ilas;telc Transistor Output Vepp(*1) 80 v
Output Current Iour 1.5 mA /ch
Input Current Iin 50 mA
Input Voltage VIN 7 \
Clamp Diode Reverse Voltage VR 80 v
Clamp Diode Forward Current I 1.5 A
Power Dissipation Pp 1.47/2.7 X1 W
Operating Temperature Topr —40~85 °C
Storage Temperature Tsig —55~150 °C

*1 Parasitic Transistor (COMMON-GND-COMMON) Output Voltage
*2 On Glass Epoxy (50X 50X 1.6mm cu 50%)
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PIN CONNECTION (TOP VIEW)

TD62064BP-1

SCHEMATICS (EACH DRIVER)

HEAT SINK
04 N o4 BSND 3 ne o3
6] (15| [1a] [13] [12] [17]| [10] [9
A 4 A 4
3 ] [ A

112113114156l ]7]]s
coM o1 1 —— o 02 com

HEAT SINK

& GND

COMMON

230k} ouTPUT

INPUT

It B

GND

* : Parasitic Diodes

(Note) The input and output parasitic diodes cannot be
used as clamp diodes.

RECOMMENDED OPERATING CONDITIONS (Ta=—40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX | UNIT
Output Sustaining Voltage VCESUS) 0 — 80 \4
DC 1 Circuit, Ta=25C 0 — 1.25
Output Current IouT [ Tpyw=25ms, |Duty=10% of — 1.25| Alch
4 Circuits
Ta=85C Duty =50% 0 — 0.69
Input Voltage VIN 2.5 — 5.5 A\
Input Voltage (Output On) VinoN)y [IouT=1.25A 0 — 5. v
Input Voltage (IOutput Off) VIN(OFF) 0 — 0.4 v
Input Current 1IN 0 — 201 mA
Clamp Diode Reverse Voltage VR 0 — 80 \%
Clamp Diode Forward Current Ly — — 1.25 A
Power Dissipation Pp Ta=85"C *1 — — 1.4 W

On Glass Epoxy (50X 50X 1.6mm Cu 50%)
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TD62064BP-1

ELECTRICAL CHARATERISTICS (Ta=25C u

nless otherwise noted)

v TEST TEST |
CHARACTERISTIC SYMBOL CIRCUIT CONDITION MIN | TYP |[MAX JUNIT

1 Vcg=80V, Ta=25°C — — 50

Output Leakage Current Icex A
P g Ve =80V, Ta=85°C — =" 100} “
Collector-Emitter Saturation Vo 9 loyr=1.25A, IIN=24V — - 1.6 v
Voltage Clilsat) Iour=0.75A, In=24V | — | — | 125
DC Current Transfer Ratio hrg 2 Vee=2V, Ipyr=1.25A 1000} 1500 —
Input Voltage (Output On) VIN(ON) 3 IouT=1.25A, IjN=2mA 2.4 —] — A\
VR=80V, Ta=25°C — — 50
Clamp Diode Reverse Current Ir 4 F— - v A
VRp=80V, Ta=857C —_ — 100

Clamp Diode Forward Voltage Cp 5 Ip=1.25A — 1.5 2.0 V
Input Capacitance CIN 6 Vin=0, f=1MHz — 15{ — pF
Turn-On Delay toN — 0.1 —

7 Vour=80V, Rp=68Q “S
Turn-Off Delay torp — 1.0] —
Parasitic Transistor Output _ I
Voltage VCEF 8 Icgrp=150mA 80 A%
TEST CIRCUIT
1. Icex 2. VCEGsat)s hrE

OPEN
3.V y 4, 1
IN(ON) OPEN R
lIOUT 4 ¢ Fovg
OPEN

OPEN
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TD62064BP-1

5. Vp 6. Civ OPEN
v KQ f
CAPACITANCE
OPEN BRIGE T OPEN
to Vin
OPEN l
7. toN, tOFF
INPUT OPEN Vour
SR -
i RL
1
PULSE .
GENERATOR | OuTPUT
: C, = 15pF
(Note 1i _________________ H l (Note 2)
t t(NOTE 1)
E—— <
50% 30% Vi =2.4V
INPUT 10% 50% -X
10% 10% 1 o
505
ton torr
Von
50% 50%
OUTPUT
Vou

(Note 1) : Pulse Width 50us, Duty Cycle 10%

Output Impedance 500, t,=5ns, tr= 10ns

(Note 2) : CL includes probe and jig capacitance

OPEN COM1, 2

8. Veer

OPEN O——O

Ve
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TD62064BP-1

OUTPUT CURRENT Ioyr (A)

POWER DISSIPATION Pp (W)

OUTPUT CURRENT Iyt {mA)

louT = VCE (sat)

1.5
/
/
— —*—«F £
/
1.0 7
TYe. /
/ 25°C MAX.
L / o
/
0.5 4
/
- /
/
//
0.5 1.0 1.5 2.0
COLLECTOR-EMITTER SATURATION VOLTAGE
VCE (sat)
30 i lour = lin
o _J» @ On Glass Epoxy
24 50%50x 1.6 Cu50%
@ Free Air
1.8
@
1.2 L}W
VBN |
06 SN
- ; \\\\ ]
Ta=85°C
0 a8 BN
0 40 80 120 160 200 240
AMBIENT TEMPERATURE Ta (°C)
lour - DUTY CYCLE
1500 —[ '
C < n=1
1200 -
NAVERN ]
N \
900 AN ™ —t
N \ ™~
2
600 N
S
4
300 | TC62064BP-1
Ta=85°C
0 n ¢ch ON
0 20 40 60 80 100

DUTY CYCLE (%)
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INPUT CURRENT kp (mA)

QUTPUT CURRENT lgut (mA)

lin=Vin
12 — -m_,,/ -
MAX%YP_ i
. MIN.
8
21
74
vd
i
4
e
/ —_
¢ |
0
1 2 3 4 5
INPUT VOLTAGE Vyy (V)
loyt - DUTY CYCLE
1500 |
IR S R S n=1—1 ]
1200 — - T
N 2
~|
™~
900 B
\ 3
\\ 4
600 , |
300} TD62064BP-1 B -
Ta=25C |
0 n ch ON
0 20 40 60 80 100

DUTY CYCLE (%)



T062081 AP/CP/F/AF, TD62082AP/CP/F/AF
~ TD62083AP/CP/F/AF; TD62084AP/CP/F/AF

O 8 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON

TRANSISTOR ARRAYS

The TD62081AP/CP/F/AF Series are high-voltage, high-current
darlington drivers comprised of eight NPN darlington pairs.
All units feature integral clamp diodes for swiching inductive

loads.

Applications include relay, hammer,

drivers.

® Output Current (Single Output)

@ High Sustaining Voltage Output

® Output Clamp Diodes

lamp and display (led)

500mA MAX. (TD62081AP/
F/AF Series)

400mA MAX. (TD62081CP
Series)

35V MIN. (TD62081F
Series)

50V MIN. (TD62081AP/AF
Series)

100V MIN. (TD62081CP
Series)

@ Inputs campatible with Various Types OF Logic.
® Package Type-AP, CP: DIP-18 pin

@ Package Type-F, AF: SOP-18 pin

DIP18-P-300D

(V,,;;;ygj(f
\Ln‘w};lkw"’

SOP18-P-375

Weight DIP18-P-300D :
: 0.4lg

SOP18-P-375

TYPE INPUT BASE RESISTOR

DESIGNATION

TD62081AP/CP/F/AF|External

General Purpose

TD62082AP /CP/F/AF[10.5-kQ +7V Zenner diode {14~25V P-MOS

TD62083AP/CP/F/AF|2.7kQ

TTL, 5V C-MOS

TD62084AP/CP/F/AF]10.5kQ

6~15V P-MOS, C-MOS

679 —
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF
TD62083AP/CP/F/AF, TD62084AP, CP/F/AF

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
AP, AF —0.5~50
Qutput Sustaining CP VeBSUS) —0.5~100 v
Voltage
F —-0.5~35
500
Output C t Iour A/ch
utput Curren ’T ouUT 400 mA/c
Input Voltage VIN (*1) —-0.5~30 v
Input Current IIN (*¥%2) 25 mA
AP, AF 50
Clamp Diode cp Vi 100 v
Reverse Voltage
F 35
Clamp Diode i 500 A
Forward Current CP F 400 m
AP, CP 1.47
P Dissipati P w
ower Dissipation FAF D 0.96
Operating Tesmperature Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

*1 Except TD62081AP/CP/F/AF

**2 Only TD62081AP/CP/F/AF
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF

TD62083AP/CP/F/AF, TD62084AP/CP/F/AF

PIN CONNECTION (TOP VIEW)

01 02 03 04 O5 06 07 08 COMMON
18|17 [j16[{15([14|13[]12]]t1(}10

SR AAA

phapbang

1 2 3 4 5 6 9

7
1 12 13 14 15 16 17 18 GND

SCHEMATICS (EACH DRIVER)

TD62081AP/CP/F/AF TD62082AP/CP/F/AF
—P—0 COMMON —Pt—0 COMMON
t——o QUTPUT v ——o OUTPUT
INPUT o——Egv . INPUT o .
— i 1 10.5k0 i
[N : N g
7.2k o ? * N K 7.2k | !
SRR s Al
R, ‘0 GND O i—o GND
TD62083AP/CP/F/AF TD62084AP/CP/F/AF
—®4—o COMMON ——o COMMON
2.7k} —T—O QUTPUT 10.5k$) ——0 QUTPUT
INPUT o—r—nw | INPUT . :
! N ! N
N * 7.2k | o ? * * i 7.2k0 | o ? *
1 ~ i ] X 1
! o | ! o |
O + o GND R \—o GND

+ : Parasitic Diodes
NOTE. The input and output parasitic diodes cannot be used as clamp diodes.
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF
TD62083AP/CP/F/AF, TD62084AP/CP/F/AF

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT
Output Sustaining AP(S};/\F Ve 8 : 128 v
Voltage CE(SUS)

F 0 — 35
Tpow=25ms, Duty=8%, 8 _
Tow=2bms, Duty=25%, .
. 8 ircuits Y 7 0 200
Output Current Iour mA /ch
Tow=25ms, Duty=8%, 8 0 _ 350
F AR Clreuits
Tpw=25ms, Duty=25%, _
8 8ircuits Y 7 0 140

Vol %I)S%eé)(}BlAP/ v 14 30 \'%
Input t ' IN —
nPUb VOB | CpTF /AR

TD62082AP/
3. — 30
Input Voltage CP/F/AF >
{Output ON) é%})?%()/Sg%P/ VINON) 8 — 30 Vv
TD62084AP / —
CP/F/AF 0 30

) Onl
Input TDE2081 AP / IN — — 5| ma
Current CP/F/AF
Clamn Did AD, AT - = 50

amp Diode P v — — 100 v
Reverse Voltage CF i — — 35
Clamp Diode Iy — — 400 LA
Forward Current CP — — 320

o AP, CP — — 052 w
> P
Power Dissipation F. AR D — — 035
ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)
CHARACTERISTIC SYMBOL| e CONBTHION MIN | TYP |[MAX |UNIT!
AP, AF Verp =50V
CP VCE=100V |Ta=25°C — — 50
F VCE =35V
AP, AF VCE =50V
Output Leakage P . ) VCE =100V |Ta=85°C _ — 1100
Current B CEX VCE=35V uA
AP, AF VCE =50V
62082 ™ cp ] VCE=100V_|vy=6V — | — | 500
F VCE=35V
i AP, AF VCE=50V
D62084 CP VCE=100V |ViN=1V — | — | 500
F VCE =35V
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF
TD62083AP/CP/F/AF TD62084AP/CP/F/AF

ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

5 - TEST TEST r -
CHARACTERISTIC SYMBOL CIRCUIT CONDITION MIN | TYP |[MAX JUNIT
Collector-Emitter Saturation loyr=350mA, IiN=500pA| — 131 1.6
Voltage VCE(sat) 2 lour=200mA, IIN=3504A] — 11| 13] Vv
Tour=100mA, IINn=250.A) — | 09| 1.1
'(1;%)9%0/8&%1’/ Vin=17V — 0.82] 1.25
Input TD620834P Vin=3.85V — | 093] 1.35
Current IiNncony 3 mA
TDE2084AP / VIN=5V — 0.35 0.5
CP/F/AF Vin=12V — | 1.0 145
PR
IiN(OER) 4 louT=500.A, Ta=85°C 50 65| — | «A
o B
LR620824P / Vep=2V, lour=300mA | — | — 13
TD62083AP / Ver=2V, loyr=200mA — — 2.4
CP/F/AF Veg =2V, lpyr=250mA — — 2.7
Input Voltage
(Output On) VIN(ON) 5 Veip =2V, Ioyr=300mA — — 3.0 V
TD62084AD / Ver =2V, Ipur=125mA — — 5.0
CP/F/AF Ve =2V, lgur=200mA — — 6.0
Ver =2V, Ipyr=275mA — — 7.0
CE QU1
Ver=2V, Ipyr=350mA -— — 8.0
DC Current Transfer Ratio hpp 2 Ve =2V, Ioyr=350mA 1000y — — _J
Clamp Diode Reverse Current L 6 Ta=25°C (*1) I 50 WA
e
& Ta=85°C (*1) — | — | oo
Clamp Diode v . Ir=350mA — | — 2.0 v
Forward Voltage CP b Ir=280mA _ — 1.8
Input Capacitance CIN — — 15¢ — | pF
AP, AF R[,=1200, Voyupr=50V — 0.1] —
——— 1 ¢
Turn-On Delay cP O Ri,=2400, Vour=100V | — | o1 —
F R, =854, Vour=35V — 0.1 —
8 »S
AP, AF R1,=1200, Vour=50V — 0.2] —
t AT
Turn-Off Delay cp Ork Ry.=2400, Vour=100Vv | — | 02} —
F R(,=850, Vour=35V — 0.2 —

*1 VR=VR MAX.



TD62081AP/CP/F/AF, TD62082AP/CP/ F/AF

TD62083AP/CP/F/AF, TD62084AP/CP/F/AF

TEST CIRCUIT

1. Icex 2. VCE(sal), hIE

OPEN

hre= Ty
3. IiNnooN) OPEN 4. LIN(OFF) oPEN
llom
linony open lIN(OFF)
Vin
)
5. VINON) OPEN 6. Ir
l'om lIR
v
OPEN \R
777
OPEN

OPEN

OPEN
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TD62081AP/CP/F/AF, TD62082AP/ CP/F/AF

TD62083AP/CP/F/AF, TD62084AP/CP/F/AF

8. toN, torr
INPUT OPEN Vour
----------------- |
i
T . ;

1
1
1

Ci = 15pF

J”(NOTE 1 ;l;
__________________ (NOTE 3)

Input Condition

t
e -

-~
30% 90% 4\ Vi
INPUT 50% 50% -
L 10% 10% o

505

ton torr
Vou
50% 50%
OuTPUT
V

(Note 1) : Pulse Width 50us, Duty Cycle 10%
Output Impedance 500, t.= 5ns, t1= 10ns

(Note 2) : See below
Input Condition

TYPE NUMBER R1 Viur
TD62081AP/CP/F/AF 2.7kQ 3V
TD62082AP /CP/F/AF 0 13V
TD62083AP/CP/F/AF 0 3V
TD62084AP/CP/F/AF 0 8V

(Note 3) : CL includes probe and jig capacitance
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TD62081AP/CP/F/AF, TD62082AP/ CP/F/AF

TD62083AP/CP/F/AF, TD62084AP/CP/F/AF

INPUT CURRENT i (mA)

INPUT CURRENT Iy (mA)

lout (MA}

QUTPUT CURRENT

In=Vi

TD62082AP/CP/F

T /
MAX. —
=
-
—
1 // TYP A__/_,/,,:
— |
-
—~"MiIN. ]
//—/ ) ]
l /
o/
12 16 20 24
INPUT VOLTAGE Vi (V)
Iin = Vin
3
TD62084AP/CP/F
2 i
MAX. |
1 . —
= YR =
/ e e L
L — — //
I s MIN.
0
5 7 9 1M
INPUT CURRENT Vi (V)
500 laur = DUTY CYCLE
8 Circuits Active
400

Nl

N

200

< ~ Ta=25C —
D ~_ | |
100 ™~ \3\‘\
~ 8
o |
0 20 40 60 80

DUTY CYCLE (%)

100

v = Vin
3
TD62083AP/CP/F
= e S -
E
z 2 ’ -
5 ]
w ,,.MAX.;/
o . P
o
(o) e
5 1 i TYP-/,, LT — |
g B L Py
z
Zz /// ;/ MIN
-
//
0
2 3 4 5
INPUT VOLTAGE Vi (V)
600 lout = Vee(sat)
5 / /
2 400 ,
= /
E TYPICAL /
o
5
> // 25°C MAX.
- 200
=
> /
o ya
/
0
0.5 1.0 1.5 2.0
COLLECTOR-EMITTER SATURATION VOLTAGE
Veega (V)
Ph=Ta
@ @ Type-AP, CP Free Air
1.5
< @ Type-F, AF Free Air
3
[a)
a
= @
o}
2 4o
<
o.
&
a . -
[a) \ \
o
£ 05 \F
I N\
\\ <
N\
~N
0 LN
0 50 100 150

AMBIENT TEMPERATURE Ta (°C)
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TD62164AP/AF

O 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The TD62164AP/AF is high-voltage, high-current darlington
drivers comprised of four NPN darlington pairs.

All units feature integral clamp diodes for swiching inductive
loads.

Applications include relay, hammer, lamp and stepping moter
drivers.

Output Current (Single Output) 700mA MAX.

High Sustaining Voltage Output 50V MIN.

Output Clamp Diodes

Input Compatible with TTL and 5V C-MOS

GND and SUB Terminal Heat Sink

Package Type-AP: DIP-16 pin

Package Type-AF: PFP-16 pin Weight DIP16-P-300A : 1.11g
SOP16-P-300 : 0.50g

HSOP16-P-300

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Ve —-0.5~7 v
Output Sustaining Voltage VCEESUS) —0.5~50 \Y
Output Current IouT 700 mA /ch
Input Current IN 50 mA
Input Voltage ViN 17 v
Clamp Diode Reverse Voltage VR 50 v
Clamp Diode Forward Current Ip 700 mA

AP 1.47/2.7 *1 w
Power Dissipation AT Pp 09/14 %2
Operating Temperature Topr —40~85 °C
Storage Temperature Tsty —-55~150 °C

*1 On Glass Epoxy (50X 50X%1.6mm Cu 50%)
*2 On Glass Epoxy (60X60X1.6mm Cu 30%)
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TD62164AP/AF

PIN CONNECTION (TOP VIEW)

TD62164AP TD62164AF
HEAT SINK HEAT S
& GND AT SINK
04 Ve 14 oy 13 Vee 03 04 Veo 14 NC g GND NC 13 Ve 03
16| [15] [1a] 13| (12| |11 ]j10]]09 16 |[15][ 1413 12 11]l10] 9
__OQJ o L, " e |
\ 4 . ¥ ¥
>> 4 y A A
- £t =
1 2 3 4 5 6 7 8 112314 sf{lefl7]s
com 01 11 - 2 02 COM COM 01 11 NC HEAT SINK NC 12 02 cOM
HHAT SINK & GND
& GND

SCHEMATICS (EACH DRIVER)

Vee
€9 ———COMMON
oz K
xe )
INPUT : ——0 OUTPUT

~

o

o~

i
————————— j—l—oGND

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

* : Parasitic Diodes
The input and output parasitic diodes cannot be
used as clamp diodes.

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX | UNIT
Supply Voltage Vce 4.5 — 5.5 v
Output Sustaining Voltage VCESUS) 0 — 50 v

DC 1 Circuit, Ta=25°C 0 — 570
Duty =10% o] — 570
Output Current AP loup | TPW=25ms I 0% o] — 570 | mA /ch
4 Circuits
Ta = 85°C Duty=10% 0 — 570
AF Duty =50% o] — 480
Input Voltage VIN 0 — 15 v
Output On VINON) Loy =500mA hrg =150 10.0 — 15
Input Voltage hyrg =2000 2.4 — 15 v
Output Off | VIN©OFP) 0 — 0.4
Input Current IIN 0 — 201 mA
Clamp Diode Reverse Voltage VR — — 50 v
Clamp Diode Forward Current I — — 500 mA
. AP Pp Ta=85"C *1 — — 14
Power Dissipation AT Taz85C #2 — — 07 W

*1 On Glass Epoxy (50X 50X 1.6mm Cu 50%),

*2 On Glass Epoxy
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ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

TD62164AP/AF

TEST TEST -
CHARACTERISTIC SYMBOL CIRCUIT CONDITION MIN | TYP [MAX |UNIT
Vep=50V, Ta=25°C — — 50
Output Leakage Current I 1 A
P & CEX Ve =50V, Ta=85C — | =1 100} ”
Collector-Emitter Saturation v ) Ioyr=500mA, Vcc=5V — | = 0.8 v
CE
Voltage (sat) Iour=200mA, Vee=5V | — | — | 0.45
DC Current Transfer Ratio hrg 2 Vee=2V, Iopur=500mA 2000 — —
IouT=500mA, hpg=150 7.0 — 10.0
Input Voltage (Output On) VIN(ON 3 A%
P & P o Tour=500mA, hpp=2000 | 18] — | 24
VR=50V, Ta=25°C — | — 1 50
Clamp Diode Reverse Current Ir 4 vA
VRr=50V, Ta=85°C — — 100
Clamp Diode Forward Voltage VF 5 Ip=500mA — — 2.0l Vv
Output On | Iccon Veoe=5.5V, ViN=24V — 35 40mA/chj
Supply Current 3
Output Off | Iccoorm Vee=5.5V, Vin=0.4V — — 10] A
Input Capacitance CIN 6 ViN=0, fI=1MHz — 15 — | pF
Turn-On Delay toN Vour=50V, RL,=720 — 0.2 0.4
7 “s
Turn-Off Delay toFF Vee=5.0V, C,=15pF — 4.0] 8.0
TEST CIRCUIT
1. Icex 2. hrE, VCE(sat)
Vee
———— COMMON COMMON
Icex
OPEN < T
Vourt
- .
hee = (I)uw
IN
3. Iinony 4. Ip
Vee Vee IR
—»H—— COMMON i R

lInGONY
—

!

Vin

=

lout
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TD62164AP/AF

5. VF 6. Cin
Vee Vee
E’:J-,
e
OPEN ————— 1 OPEN
Vin
7 7 7
7. ton, torr
V.
Vee=5.0V our
PULSE
GENERATOR OuTPUT
C =15pF
(Note 1i “““““““““ l (Note 2)
t, t
R <
Z[ 50% 50% Vin =5V
INPUT 50% 50%
+ 10% 10% o
50u8 torE .
l Vou
50% 50%
OUTPUT t
on | VoL

(Note 1) : Pulse Width 50us, Duty Cycle 10%
Output Impedance 50Q, ty=5ns, tr=10ns

(Note 2) : CL includes probe and jig capacitance
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TD62164AP/AF

SUPPLY CURRENT Icciony (MA) OUTPUT CURRENT loyr (mA)

POWER DISSIPATION Pp (W)

IN-V
2.0 IN IN
TD62164
Ta=25°C TYP.
16 a=25°C TYP
1.2
I
0.4 //
]
0
0 1 2 3 4 5 6
INPUT VOLTAGE V) (V)
I Y
100 CC(ON) cC
TD62164 L
go|Ta=25°C TYP. | |
4ch ON
Vin=2.4V
N -
40 L
20 -
——
0 |
0 1 2 3 4 5 6
SUPPLY VOLTAGE V¢ (V)
Pp-Ta
3.0
1
@ @® DIP-16PIN ON PCB
Y (50x 50 x 1.6mm Cu
2.4 N 50%
@ DIP-16PIN FREE AIR
@ PFP-16PIN ON PCB
1.8 (60x30x 1.6mm Cu
@ 30%)
@ PFP-16PIN FREE AIR
12]0 N hY
® N,
~ N
~ *\ \
0.6 3
AN
AN
0
0 40 80 120 160 200 240

AMBIENT TEMPERATURE Ta (°C)
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QUTPUT VOLTAGE Vout (V)

CLAMP DIODE FORWARD CURRENT [g (mA)

\ -V
50 ouUT IN
40 -
— 1
30
20
10
L TD62164
Ta=25°C TYP.
0
0 2 3 4 6
INPUT VOLTAGE Vi (V)
If - Ve
700
Ta=25°C TYP. 1
560
-
420
280 L
140
]
0g 1 2 3 4 5 6
CLAMP DIODE FORWARD VOLTAGE V¢ (V)




TD62164AP/AF

OUTPUT CURRENT loy (MA)

QOUTPUT CURRENT igyt (MA)

lour - DUTY CYCLE

700 | {
n=1~2
560 .
3
~J
420
280| TD62164AP
Ta=85C
Vee=5.5V
140| v —ov
n ch ON
0
20 40 60 80 100
DUTY CYCLE (%)
lour — DUTY CYCLE
700
n=17 |
560 <
N
2
420 N w\
3
280| TD62164AF
Ta=85°C ]
Vec=5.5V 4
10| oy
n ¢ch ON
0
o 20 40 60 80 100

DUTY CYCLE (%)

OUTPUT CURRENT gyt (MA)

OUTPUT CURRENT gyt (mA)
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700 | N
n=1~41"

560
420
280 TD62164AP

Ta=85°C

Vee=5.5V
140| v oov

n ch ON

0
0 20 40 60 80 100
DUTY CYCLE (%)
loyt - DUTY CYCLE
700 l |
-T—tn=1~3
560
4

420
280 TD62164AF

Ta=85C

Vee=5.5V
140 Vin =0V

n ch ON

0
20 40 60 80 100

lout - DUTY CYCLE

DUTY CYCLE (%)




O 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON

TRANSISTOR ARRAYS

The TD62164BP is high-voltage, high-current darlington drivers
comprised of four NPN darlington pairs.
All units feature integral clamp diodes for swiching inductive

loads.

Applications include relay, hammer, lamp and stepping moter

drivers.

® Output Current (Single Output) 750mA MAX.
@ High Sustaining Voltage Output 80V MIN.

® Output Clamp Diodes

@ Input Compatible with TTL and 5V C-MOS

@® GND and SUB Terminal =Heat Sink

® Package Type-BP: DIP-16 pin

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

TD62164BP

DIP16-P-300A

Weight : 1.11g

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Veeo —0.5~7 \Y%
Output Sustaining Voltage VCE(SUS) —-0.5~80 A\
Output Current Iour 700 mA /ch
Input Current IIN 50 mA
Input Voltage VIN 17 v
Clamp Diode Reverse Voltage Vi 80 \
Clamp Diode Forward Current IF 700 mA
Power Dissipation Pp 1.47/2.7 *1 W
Operating Temperatuyre Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

*1 On Glass Epoxy (50X 50X 1.6mm Cu 50%)
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TD62164BP

PIN CONNECTION (TOP VIEW)

SCHEMATICS (EACH DRIVER)

HEAT SINK
04 Ve 14 &fGJ&D 13 Veo O3
16| f1s| [1a) [3{[12]|11]|10]] 9

Ia}
(@]
S
=

= 2 02 Com
HHAT SINK

& GND

Vee
S —° COMMON
sz K
2k |
INPUT t—+—o0 OUTPUT

i i
2 :
*I o~ '/ I*
: g :
! ~ ;
bmmmm e GND

* : Parasitic Diodes
(Note) The input and output parasitic diodes cannot be
used as clamp diodes.

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT
Supply Voltage Vee 4.5 — 5.5 v
Output Sustaining Voltage VCESUS) 0 — 80 v

DC 1 Circuit, Ta=25°C 0 — 570
Output Current Ioutr | Tpw=25ms, Duty=10% o] — 570 | mA/ch
4 Circuits
Ta=85C Duty =50% 0 — 570
VIN 0 — 5.5
Input Voltage (Output On) | v louyT=500mA b= 150 10 — i v
IN(ON) hrg=2000 24| — 15
(Output Off) | Vinorm) o — 0.4
Input Current IN 0 — 20| mA
Clamp Diode Reverse Voltage VR — — 80 \'
Clamp Diode Forward Current I — — 700 mA
Power Dissipation Pp Ta=85°C *1 — — 14 w

*1 On Glass Epoxy (50X50%1.6mm Cu 50%)
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ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

TD62164BP

CHARACTERISTIC SYMBOL| T oM ON MIN | TYP [MAX [UNIT
Ver=80V, Ta=25°C — | — 50
Output Leakage Current Icex 1 Vep=80V, Taz85°C — — 00 7.3
Collector-Emitter Saturation Voren 3 IoyT=500mA, Vco=5V — | — 0.8 v
Voltage IouT=200mA, Voe=5V — — 0.45
DC Current Transfer Ratio hrg 2 Veg=2V, Ipyr=500mA 20001 — —
IouT=500mA, hrg=150 7.0 — 10.0
Input Voltage (Output On) VIN®©ON) 3 ToUr=500mA. hpp=2000 sl — od A%
VRr=80V, Ta=25°C — | — 50
Clamp Diode Reverse Current Ir 4 VR=80V, Ta=85°C — — 100 uA
Clamp Diode Forward Voltage Vr 5 IFp=500mA — — 201 V
(Output On)| Iccoon Vee=5.5V, VIN=2.4V ~ 40 45mA/ch|
Supply Current 6
(Output OfH)| Iccorm Vee=5.5V, VinN=04V — — 10| A
Input Capacitance CIN —_ Vin=0, f=1MHz — 15| — | pF
Turn-On Delay tON Vour 2030V, R1L=1200, — 02| 04
Turn-Off Delay tOFF 7 g? z?gp% Vec=5.0v, — 4.0 8.0 #e

TEST CIRCUIT
1. Igex

OPEN

—»+— COMMON

lcex
——

f
1

2. hrg, VCEGsat)
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——— COMMON

lout
-

f

Vegsaty, Vout

!

777

lout
N

he =




TD62164BP

3. VINON) 4. Ir
Ve Ve
—»t— COMMON
4 -
I
\l\l ouT
5. Vy 6. IccoN), (OFF)
Vee Vee
I
OPEN — ¥
\i*n:
7. toN, torr
Y
Vee=5.0V out
PULSE
GENERATOR ouTPUT
Cy = 15pF
rL(NOte D it - l {Note 2)
tr ts
= i V=5V
90% 90% H=
INPUT 50% 50% (Note 1) :
10% 10% 0
505 torF )
ton
Vou N 9
50% 50% (Note 2) :
OUTPUT
Vol
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OPEN

Pulse Width 50us,
Duty Cycle 10%
Output Impedance 500,
tr=bns, t=10ns

CL includes probe
and jig capacitance



INPUT CURRENT iy {mA)

SUPPLY CURRENT lccion (mA)

POWER DISSIPATION Py (W)

=V
2.0 IN IN
TD62164 )
Ta=25°C TYP.
1.6 L
12 %
va
0.8 T A
0.4 F—4 /
0
0 1 2 3 4 5 6
INPUT VOLTAGE Vi (V)
lcctony = Vec
100
TD62164 o
Ta=25°C TYP.
80
4ch ON
Vin= 2.4V
60
B
40
20 1
0
0 1 2 3 4 5 6
SUPPLY VOLTAGE Vcc (V)
Pp-Ta
3.0 T
@ ON PCB |
50x 50 x 1.6mm Cu 50%
2.4 \ L® FREE AIR |
|
AN N
1.2
T A
06 —{Ta=85°C 1> A \
ANEY
oL
N
o \
0 40 80 120 160 200 240

AMBIENT TEMPERATURE Ta (°C)
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OUTPUT VOLTAGE Vout (V)

CLAMP DIODE FORWARD CURRENT I (mA)

Vour—Vin

50

40

30

20

TD62164

Ta=25°C TYP.

700

560

420

1 2 3

4 5 6

INPUT VOLTAGE Viy (V)

If -

\7:

Ta=25°C TYP.

1

[ ]

1 2

3 4 5 6

CLAMP DIODE FORWARD VOLTAGE V¢ (V)

TD62164BP



TD62164BP

QUTPUT CURRENT igyt (MA)

lour — DUTY CYCLE

700 1 T l
n=1~2"]
570
560 ~ 3 ‘1’*
I~ 4
420
280
Ta=85°C
Ve =5.5V
140 Viy=0V
n ch ON
0
0 20 40 60 80 100

DUTY CYCLE (%)

OUTPUT CURRENT gyt {MA)
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lour - DUTY CYCLE

700 I 1
n=1~47
570
560
420
280
Ta=25°C
Vee=5.5V
140} Vin=0V
n ch ON
0
0 20 40 60 80 100

DUTY CYCLE (%)



TD62308AP/F/AF

O 4 LOW INPUT ACTIVE HIGE-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The TD62308AP/F/AF are non-inverting transistor array which
are comprised of four NPN darlington output stages and PNP
input stages.

This device are low level input active driver and are suitable for
operation with TTL, 5V C-MOS and 5V Microprocessor which
have sink current output drivers.

Applications include relay, hammer, lamp and stepping moter
drivers.

® Output Current (Single Output) 1.5A MAX.
® High Sustaining Voltage Output 35VMIN. (TD62308F) SO
50V MIN. (TD62308AP / AF) HSOP 16-P-300

Output Clamp Diodes
Input Compatible with TTL and 5V C-MOS Weight DIP16-P-300A : 1.11g
Low Level Active Inputs SOP16-P-300 : 0.50g

Standard Supply Voltage

Two Vee Terminals Veel, Vee2 (Separeted)
GND and SUB Terminal=Heat Sink
Package Type-AP: DIP-16 pin

Package Type-F, AF: PFP-16pin

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee —0.5~10 \
Output Sustaining F R — —0.5~35 v
Voltage AP, AF —0.5~50
Output Current Iour 1.5 A/ch
Input Current IiN —10 mA
Input Voltage VIN —0.5~30 v
Clamp Diode F Vi 35 v
Reverse Voltage AP, AF 50
Clamp Diode Forward Current Ip 1.5 A
Common Terminal Current Icom 3.0 A

o AP 1.47/2.7 (Note 1)
Power Dissipation T AF Pp 09712 (Note 2 w
Operating Temperature Topr —40~85 °C
Storage TemperatureTstg Tstg —-55~150 °C

(Note 1) On Glass Epoxy (50X50X1.6mm Cu 50%)
(Note 2) On Glass Epoxy (60X30X1.6mm Cu 30%)
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TD62308AP/F/AF

PIN CONNECTION (TOP VIEW)

HEAT SINK HEAT SINK
cCoOM 04 14 & GND 13 03 COM coOM 04 |4 & GND 13 03 COM
16 15 14 13 12 " 10 9 16 1115(] 14 {13 121110 9
el L]
' ' Y
D
Diﬁj ﬁ?ﬁ; b eh ) e
i 23 [talls[]|6]]|7][]s {21 3] 4 siiel 7] 8
Veel Ot H1 HEATSINK 12 02 Ve2 Veel 01 11 HEAT SINK 12 02 V2
& GND & GND
SCHEMATICS (EACH DRIVER)
~ Ve
o]
R —P—o COM
4k ° OUTPUT (NOTE) The input and output para§1t1c diodes
e ! cannot be used as clamp diodes.
INPUT 6009 ! ..
N :
? Parasitic
| Diodes
g2k 1S | 1
]
N i
———+—0 GND

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT
Suuply Voltage Vee 4.5 — 5.0 v
Output Sustaining F v 0] — 35 v
Voltage AP, AF CE(SUS) 0 — 50

DC 1 Circuit, Ta=25°C 0 — 1250
Duty =10% 0 — 12501 A/ch
Output Current AP Iour pr:2f5ms Duty=50% 0| — 700
4 Cireuits 155 4 T 70% o — 1250
F, AF Ta=85"C  ity=50% of — 390 Vv
Input Voltage ViNn 0 — 25
Output On VIN©ON) 0 — Vee-3.6 A\
Input Voltage  r5 v OF [ Vinorr Veelo| — Veo
Clamp Diode F — — 35
Roverse Voltage | AP, AT Vr — - 50] ¥
Clamp Diode Forward Current Ir — — 1.25 A
Power AP p Ta=85°C *1 — — 1.4
Dissipation F, AF D ITa=85°C *2 — — 0.7

*1 On Glass Epoxy (50X50X1.6mm Cu 50%)

*2 On Glass Epoxy (60X30X1.6mm Cu 30%)
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ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

TD62308AP/F/AF

TEST TEST .
CHARACTERISTIC SYMBOL CIRCUIT CONDITION MIN | TYP |MAX JUNIT
VeR=50V, Ta=25C — | — 5
AP, AR Veg=50V, Ta=85C 100}
CE= , La= — -
Output Leakage Iepx 1 A
Current Veg=35V, Ta=25C — — 500
F
Ve =35V, Ta=857C — — 100
"H" level Vot 3 ’Vcc-l.s — 25
Output Voltage A%
"L level VoL 3 — | — [Vec3s
"H" level Iiq — — 100 A
Input Current 3
"L" level I — |—0.05-0.3 mA
Clamp Diode AP, AF VR=50V, Ta=25C e 50)
Ir 4 uA
Reverse Current F V=35V, Ta=25C — | — 5
Clamp Diode Forward Voltage %3 5 Ip=1.25A — 1.5 2 \%
Supply Current  \gugput On | Iogony | 5 |Vec=55V, Vin=0V — | 85 124 G‘Xf}/E
Output Off | Icciorr) Vee=5.5V, Vin=Vce — — 10 A
F Vour=35V
R, =280
Turn-On Del t, — 0.2 —
urn-On Delay e ON Vour=50V
’ R, =400
6 CL=15pF
. L=15p Vour=35V “s
Rp,=28Q
Turn-Off Del tOrFF — 5.0 —
urn elay b AT OF] Vour=35vV
’ R, =400
TEST CIRCUIT
1. Icgx 2. Iec
Vee OPEN Vee OPEN
lcex
OPEN < T OPEN
Ve
3
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TD62308AP/F/AF

3. Vou, VoL, Iin, 1L 4. Vp
Vee OPEN Vee

l'our Kl’R
oA
OPEN

Vin VoL, Vou
) Il !
5. ton, torr Vee p
Vi ]iT'F
OPEN —— () >O-L—-———

6. toON, torr
v
INPUT Vee OPEN our
R
PULSE
GENERATOR ouTPUT
C = 15pF

il
o l (Note 2)

tr t¢ (Note 1)
Vip =5V

ton torr

50% 50%

QUTPUT

VoL

(Note 1): Pulse Width 50 ws, Duty Cycle 10%
Output Impedance 500 tr=5ns, tf=10ns

(Note 2): CL includes probe and jig capacitance
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QUTPUT VOLTAGE Vour (V)

QUTPUT CURRENT gyt (MmA)

OUTPUT CURRENT loyt (MA)

30 Vour ~Vin
20
5.0
VCC = 45V <55
10
Ta=25°C (TYP.)
/ lout = 0.9A
0

0 2 4 6
INPUT VOLTAGE Vy (V)

lout = VeeGay
1.5
/ (TYP))
V=5V
/ ViN=0V
1.0 /
0.5—Ta=85C /
/ﬁ\zs
/ ~ - 40
AR/
0 0.5 1.0 1.5 2.0
QUTPUT SATURATION VOLTAGE
CE(sat) (V)
lout - DUTY CYCLE
1500 I
n=1
|
1200
™~
300 \ \ 2
\ ™~ 3
4
600
TD62308AP
Ta=25°C
300
VCC=5.5V
n ch ON
0
0 20 40 60 80 100

DUTY CYCLE (%)
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QUTPUT VOLTAGE Vour (V)

W)

POWER DISSIPATION Pp (

QUTPUT CURRENT lgyt {mA)

TD62308AP/F/AF

Vour—Vin
30
20
Ta=40°C

+—r25

—85
10

Vee=5.0V
/// lout = 0.9A

0

0 2 4 6
INPUT VOLTAGE Vy (V)

Pp-T
3.0 D2
@ ®| DIP-16Pin Type-AP On
\ PCB (50x 50 x 1.6mmCu
24 50%)
@ | DIP-16Pin Type-AP Free
‘ Air
18 \® TYPE-F, AF Free Air
) (60 x 30 x 1.6mmCu 30%)
@ PFP-16Pin Free Air
12le N \
o TN
AN
N T \
0.6 SN
0 -\
0 40 80 120 160 200 240
AMBIENT TEMPERATURE Ta (°C)
lout - DUTY CYCLE
1500 ‘
n=1
1200 N
NNAURER
300 NIN
™. \ ™~
b 2
600 <
TD62308AP ™~ 31 |
s00| 1285 s |
VCC=5.5V
n ch ON
0

0 20 40 60 80 100

DUTY CYCLE (%)




TD62308AP/F/AF

OUTPUT CURRENT gyt (mA)

Vour - DUTY CYCLE

1500 |
1200 . < n=!
N
900 N ™~ <]
\ ™S~ 2
N TN
600
TD62308F / AF Ty 3
Ta=25°C RE
3001 yec=ssv
n ch ON
0
0 20 40 60 80 100

DUTY CYCLE (%)
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OUTPUT CURRENT oyt (MA)

1500

1200

900

600

300

Vour - DUTY CYCLE

TD62308F/ AF

Ta=85°C

VCC=5.5V

n ch ON

~ [ |
N \\ n=
\\\ \\ 2
NG T
N 3
NG
0 20 40 60 80 100

DUTY CYCLE (%)




TD62308BP-1

O 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The TD62308BP-1 is non-inverting transistor array which is
comprised of four NPN darlington output stages and PNP input
stages.

This device is low level input active driver and is suitable for
operation with TTL, 5V C-MOS andbV Microprocessor which
have sink current output drivers. Applications include relay,
hammer, lamp and steppingmoter drivers.

® Output Current (Single Output) 1.5A MAX.

® High Sustaining Voltage Output 80V MIN.

® Output Clamp Diodes

[ Input Compatible with TTL and 5V C-MOS DIP16-P-300A
® Low Level Active Inputs

® Standard Supply Voltage Weight @ 1.11g
@® Two Vce Terminals Veel, Vee2 (Separeted)

® GND and SUB Terminal =Heat Sink

® Package Type-BP-1: DIP-16 pin

MAXIMUM RATING (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vo 7 \%
Output Sustaining Voltage VCE®©US) -0.5~80 A%
sii*?:ézic Transistor Output Vepr(t1) 80 v
Output Current Iour 1.5 A/ch
Input Current IIN —10 mA
Input Voltage ViN 7 A%
Clamp Diode Reverse Voltage VR 80 %
Clmap Diode Forward Current Ip 1.5 A
Common Terminal Current Icom 3.0 A
Power Dissipation Pp 1.47/2.7 *2 w
Storage TemperatureTopr Topr —40~85 °C
Storage TemperatureTstg Tstg —55~150 °C

*1 Parasitic Transistor
*2 On Glass Epoxy (50X 50X 1.6mm Cu 50%)
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TD62308BP-1

PIN CONNECTION (TOP VIEW)

SCHEMATICS (EACH DRIVER)

CON 04 14
16 15 14

13

03 CON

" 10 9
I

et

[lep?

4k
INPUT
[}

3
Veer O1 1

778
12 02 Vo

2k0 7|

——Lo

o

______H_

e

© Ve

o GND

OQUTPUT

* : Parasitic
Diodes

(Note) The input and output parasitic diodes cannot be
used as clamp diodes.

RECOMMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

CHARACTERISTIC SYMBOL CONDITION MAX UNIT
Supply Voltage Vee 5.5 \'
Ourput Sustaining Votage VCESUS) 50 v
Output Current DC 1 Circuit Ta=25°C 1.25

Tour zpcvg;l?ir:s, Duty=10% 1.25 Alch
Ta=85°C Duty=50% 0.69
Input Voltage Vin 55 v
VIN©ON) Vee-3.6
VIN(OFF) Vee
Clamp Diode Reverse Voltage VR 80 v
Clamp Diode Forward Current I 1.25 A
Power Dissipation Pp Ta=85C (*1) 1.4 w

(*1) On Glass Epoxy (50X50X1.6mm Cu 50%)
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TD62308BP-1

ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL| /R b ORI ON MIN | TYP [MAX fUNIT
"H" level Vig 3 cc-1.68 — Ved
Input Voltage \Y%
"L" level ViL 3 — — [Vee-3.6
"H" level Iy 2 — — 10 A
Input Current
P "L" level I 2 |Vee=5.5V, Vin=0.4V — |-0.0d-0.3¢ ma
Qutput Leakage Current IcEx 1 VouTr=80V, Ta=85°C — — 1000 «A
Output Saturation Voltage VCE(sat) 3 Vee=4.5V, Ioyr=1.25A — 1.3 1. V
Clamp Diode Reverse Current Ir 4 VR=80V -— — 500 A
Clamp Diode Forward Voltage VF 5 IFp=1.25A — 1.5 2.0 V
c Output On | IccoN 2 Vee=5.5V, ViN=0V — 8.5 12.5mA/ch
Supply Current
PRy Output OFf |Iccorm | 2 |Vee=55V, Vin=Vee N 10 A
Turn-On Delay toN — 0.2 —
6 |Vour=80V, R;,=680 s
Turn-Off Delay LOFF out L — 50 — a
Parasitic Transistor Output _ _ _
Voltage VCEFR 7 icgr=150ma 80 v
TEST CIRCUIT
1. Icex 2. Igg, Iy, IiL
Vee
IcEx
OPEN < T OPEN
Vee
i
3. VCE(sat), VIL, VIH 4. Ig
Vee OPEN Vee

{lour e

OPEN VR

T

ViL, Vin Veesan

$—
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TD62308BP-1

C, = 15pF

L.
o 1 (Note 2)

5. Vp v
cC T
Ve TIF
OPEN
OPEN
6. toN, torr
INPUT Vee OPEN Vour
e
i RL
1
PULSE i
GENERATOR T OUTPUT
1
1
'

(Note 1)

t, t; (NOTE 1)
-

B
—_— Vg =5V
)‘90% '“

10%

INPUT

torr
3=
Vo
OUTPUT 50% 50%
Vou
(Note 1) : Pulse Width 50us, Duty Cycle 10%
Output Impedance 500, t. = bns, tr=10ns
(Note 2) : CL includes probe and jig capacitance
OPEN COMI1, 2
7. Veef
. L ]
\ OuTPUT
OPEN O———O — _ Veet
g
n + i Icef = 150mA
T (at. Single Pulse = 5ms)
@
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OUTPUT VOLTAGE Vout (V)

OUTPUT CURRENT loyt (MA)

OUTPUT CURRENT loyr (MA)

30 Your - Vin
20
~ ™5.0
VCC=4.5V ~lse
10,
Ta=25°C (TYP.}
Z louT = 0.9A
0
0 2 4 6
INPUT VOLTAGE V) (V)
15 lout = Vee(sat
(TYP.) //
Vee=5V
Viy=0V /
1.0 77
0.5 ///
Ta=85°C 25
- 40
0 /)
0.5 1.0 1.5
OUTPUT SATURATION VOLTAGE
Veesaty (V)
louT — DUTY CYCLE
1500 [
L]
1200
\ z‘r—'
M
900
™~ ~~3
=] 2
600
Ta=25°C
300 Vee=5.5V
Vin=n ch
0 I
0 20 40 60 80 100

DUTY CYCLE (%)
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OUTPUT VOLTAGE Vour (V)

POWER DISSIPATION Pp (W)

OQUTPUT CURRENT loyt (MA)

TD62308BP-1

Vout-Vin

30
20 B
Ta=40°c [ T=25
™85
!
10
Vee=5.0v
// lour=0.9A
0
2 4 6
INPUT VOLTAGE Vy (V)
-T
3.0 Po-Ta
@ D Typel BP{1 dn PCB
FOUXpUX T omm | CU
2.4 0%
’ @ Type| BP{1 FREE |AIR
1.8 : ;
@ | \
N :
12 |
BN
J-D |
0.6 oc I N
Ta=85C « \\ 1
AL I Y !
|| !
0
0 40 80 120 160 200 240
AMBIENT TEMPERATURE Ta (°C)
lout — DUTY CYCLE
1500 T
n=1"1 1
1200 \\
N ~N
900 \1
™~
™S T3 2
600 ™~
| 4
300
*14]—_1
0
20 40 60 80 100

DUTY CYCLE (%)




TD62318AP/AF

(O 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON

TRANSISTOR ARRAYS

The TD62318AP/AF are non-inverting transistor array which
are comprised of four NPN darlington output stages and PNP

input stages.

This device are low level input active driver and are suitable for

operation with TTL, 5V C-MOS and 5V Microprocessor which

have sink current output drivers.

Applications include relay, hammer, lamp and stepping moter

drivers.

® Output Current (Single Output) 700mA MAX.
@ High Sustaining Voltage Qutput 50VMIN.
@® Output Clamp Diodes

@ Input Compatible with TTL and 5V C-MOS
® Low Level Active Inputs

@ Standard Supply Voltage

® Two Vce Terminals Veel, Vee2 (Separeted)
@® GND and SUB Terminal=Heat Sink

@ Packaga Type-AP: DIP-16 pin

® Packaga Type-AF: PFP-16 pin

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

Weight DIP16-P-300A : 1.11g
HSOP16-P-300: 0.50g

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Veo —0.5~17 v
Output Sustaining Voltage VCEsUS) —-0.5~50 v
Output Current IouT 700 mA /ch
Input Current N —10 mA
Input Voltage VIN —-0.56~17 '
Clamp Diode Reverse Voltage A% 50 %
Clamp Diode Forward Current Ip 700 mA

AP 1.47/2.7 *1

AF 0.9/1.4 *2
Power Dissipation e Pp 4085 W
Storage Temperature Tstg ~55~150 °C

*1 On Glass Epoxy (50X50X1.6mm
*2 On Glass Epoxy (60X30X1.6mm

Cu 50%)
Cu 30%)
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PIN CONNECTION (TOP VIEW)

TD62318AP/AF

TD62318AP TDG62318AF
HEAT SINK HEAT SINK
COM 04 14 & GND 13 C3 com oM 04 14 & GND 13 03 Ccom
16 (15114 (13 {12f |11 ]]10]]9 16|15} 14 ]} 13 12]] 11} 10
W L{;»LN—
1 2 3 4 5 6 7 8
Veel O 11 HEATSINK 12 02 V2 Veel 01 11 HEAT SINK 12 02 V¢e2
& GND & GND

SCHEMATICS (EACH DRIVER)

:C
X
~

4k

INPUT 60002

8.2kQ)

1kQ

— Ve
COM
OUTPUT

+ @ Parasitic
Diodes

cannot be used as clamp diodes.

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

NOTE. The input and output parasitic diodes

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX | UNIT
Supply Voltage Vee 4.5 — 5.5 v
Output Sustaining Voltage VCE(SUS) 0 — 50 \Y%

DC 1 Circuit, Ta=25°C 0 — 570
Duty =10% o — 570
Tpw =25ms
Output Current AP — —
P IoUT 14 Gircuits g“:y igZ" g 2;8 mA /ch
o uty=10% —
Ta=85°C
AF & Duyt=50% o = 480
Input Voltage VIN 0 — 15
B Output On| ViNnoON) 0 — Vee—3.6
Input Voltage Output off | Vinorr) Veg—1.6 — 5.5 v
Clamp Diode Reverse Voltage VR — — 50 v
Clamp Diode Forward Current Ip — — 500 mA
P Dissioati AP Ta=85C *1 — — 1.4 W
ower issipation AF P fra—gsc 2 = — 0.7

*1.0n Glass Epoxy (50 X50X1.6mm Cu 50%)

*2.0n Glass Epoxy (60X30X1.6mm Cu 30%)
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TD62318AP/AF

ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL| 3ot ComEeT N MIN | TYP |MAX [UNIT
"H" level Vi cc-1.6f — 15
Input Voltage 3 7.8
"L" level Vi — — [ce-3.§
"H" level It — — 100 «A
Input Current 2
"L" level I, — |-0.05{—0.3¢f mA
Verp =50V, Ta=25°C —-— — 5(%
Output Leakage Current Icex 1 v 50V Ta—85°C 10 77
cr=50V, Ta= — | =
Iour=0.54, Vee=4.5V — — 0.9
Output Saturation Voltage VCE(s: 3 A%
o a8 Chifsal) Tour=0.2A, Voo =45V I R
Vr=50V, Ta=25°C — — 5
Clamp Diode Reverse Current Ir 4 Ve=50Y. Taz85C 100 uA
r=50V, Ta=85 — | -
Clamp Diode Forward Voltage Vi 5 IF=500mA — — 2. N
Output On | IccoN) 2 Vee=5.6V, ViN=0.0V — 35 40mA/ch
Supply Current | Qutpyt Off ICCOFF) 2 Vee=5.5V, Vin=Vee — | — 100 «A
Turn-On Delay tON 6 Vour=>50V, R, =720 — 0.4 0.8
us
Turn-Off Delay tOFT Vee=5.0V, Cp=15pF — 8.0 16.04
TEST CIRCUIT
1. Icrx 2. Igc, Iy, LiL
V,
Vee OPEN e« OPEN
l‘cc
Icex I, I
OPEN ———) — T —T;-—C OPEN
Ve Vin
Yesd 77l7 T}7 777
3. VeEGay Vi, VIL 4. Ip
Vee OPEN Vee
l'our M l'R
v
T—O OPEN ————( ®
Vig, Vin Vgsat)
7L 777 ri? 777
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TD62318AP/AF

5. VF Vee
Ve ]FT'F
OPEN I A
6. ton, toFF
v
INPUT Vee OPEN out
Ry
PULSE
GENERATOR T ouTePUT
CL=15pF
(Note 1) I

J l (Note 2)

a5

t, t¢ (Note 1)
Vg = 5V
INPUT
Vou
50% 50%
t
QUTPUT ON
Vou

(Note 1): Pulse Width 50us, Duty Cycle 10%
Output Impedance 502 tr=5ns, tf=10ns

(Noto 2): CL includes probe and jig capacitance.
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TD62318AP/AF

In-V Vout -V
— 200 IN~ VIN 50 ouT ~ VIN
TD62318
Ta=25°C TYP.
.- 160 S 40
z =
= 5
= o ey
z ~5.0
Z-120 > 30— V=45V
z \ [G] T~5.5
g s
> -80 Vee=5.5V o 20
o 5.0 >
SR S NAN Wy 5
NN .5
s Q& = TD62318
= 40 <] —— 8 10 .
AN | Te=25°CTYP.
] lout = 570mA
0% i 2 3 4 5 6 % 1 2 3 4 5 6
INPUT VOLTAGE Vi (V) INPUT VOLTAGE Vy (V)
leciony = Vee — Ig = Vi
100 < 700
= TD62318 ™
g ) = Ta=25°C TYP.
E go| Te=25CTYPR = s60
E 4 ¢ch ON & I j
o Viy =0V ] [
~ 60 a 420
5 T / %
= z /
o 40 S 280
> / - /
& a
= / 8
@ 20 8 140
o
=
0 9
0 1 2 3 4 5 6 Yoo
0 0.4 0.8 12 14 1.6 2.0
SUPPLY VOLTAGE Vcc (V) CLAMP DIODE FORWARD VOLTAGE
Py-Ta Ve (V)
3.0
@ ® DIP-16PIN ON PCB
-~ \ (50% 50 x 1.6mm Cu
2 24 50%
o @ DIP-16PIN FREE AIR
= ’f @ PFP-16PIN ON PCB
O 18 N__ (60x30x 1.6mm Cu
% ° \ 30%)
& @ PFP-16PIN FREE AIR
wv
& 1219 hY
g @ \\ \
5 ) N
a 06 L'
~ \ \
AN
0
0 40 80 120 160 200 240

AMBIENT TEMPERATURE Ta (°C)
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OUTPUT CURRENT lour (mMA)

OUTPUT CURRENT loyt (MA)

lout - DUTY CYCLE

TD62318AP/AF

lour — DUTY CYCLE

700 ‘ I 700 T
n=1~2"]1 — n=1~4—1
560 s < 560
3 E
-
>
4 o
420 — 420
Z
e
o
o
280| TD62318AP O 280] TD62318AP
Ta=85C 5 Ta=85°C
Vce=5.5V E Vee=5.5V
10| v =2.5v B W0 yy=ov
n ch ON n ch ON
0 0
20 40 60 80 100 0 20 40 60 80 100
DUTY CYCLE (%) DUTY CYCLE (%)
oyt - DUTY CYCLE lout - DUTY CYCLE
700 ! 700 | I
n=1T ] N n=1~3"
560 < < 560
E
N 2771 5
o] 4
420 AN — 420
\ N =
&
3 &
280| TD6231BAF AN O 280| TD62318AF
Ta=85C 5 Ta=25°C
Vee=5.5V 4 i Vee=5.5V
10| ¢ S el Ve
Viy=2.5V o Vin=2.5V
n ch ON n ch ON
0
0 20 40 60 80 100 0o 20 40 60 80 100

DUTY CYCLE (%)

DUTY CYCLE (%)
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TD62318BP

0 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The TD62318BP is non-inverting transistor array which is
comprised of four NPN darlington output stages and PNP input
stages.

This device is low level input active driver and is suitable for
operation with TTL, 5V C-MOS and 5V Microprocessor which
have sink current output drivers.

Applications include relay, hammer, lamp and stepping moter

drivers.

® Output Current (Single Output) 700mA MAX.

® High Sustaining Voltage Output 80V MIN.

® Output Clamp Diodes DIP16-P-300A
® Input Compatible with TTL and 5V C-MOS

® Low Level Active Inputs Weight : 1.11g
® Standard Supply Voltage

® Two Vee Terminals Veel, Vee2 (Separeted)

® GND and SUB Terminal=Heat Sink

@® Package Type-BP: DIP-16 pin

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee —0.5~17 v
Output Sustaining Voltage VCEESUS) —0.5~80 A\
Output Current Iout 700 A/ch
Input Current InN —10 mA
Input Voltage VINn —-0.5~17 v
Clamp Diode Reverse Voltage VR 80 v
Clamp Diode Forward Current Ir 700 A
Power Dissipation Pp 1.47/2.7 *1 W
Operating Temperature Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

*1 On Glass Epoxy (50X50X1.6mm Cu 50%)
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PIN CONNECTION (TOP VIEW)

SCHEMATICS (EACH DRIVER)

TD62318BP

HEAT SINK
& GND
oM 04 14 A 13 03 COm
16 |15 14

13 12011 10 9
I

Si

1 2 3 4 5 6 7 8

Vel 01 HI ! 12 02 V2
e HEAT SINK cc

& GND

)

2k
180kQ)

4kQ

INPUT O»KJWW 6000

8.2k(2

+—t—° OUTPUT

° Vee
—p—o COM

K

]

y .

1

1

1* o Parasitic
: Diodes
P

+—o0 GND

(Note) The output parasitic diodes cannot be used.

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN TYP | MAX | UNIT
Supply Voltage Veo 4.5 — 5.5 \"
Output Sustaining Voltage VCESUS) 0 — 80 \'%
Output Current DC 1 Circuit, Ta=25°C 0 — 570

Tout Zp&;l%irsns, Duty=10% oy — 570 A/ ch
Ta=85°C Duty =50% 0 — 570
Input Voltage ViN 0 - 15.0 v
Output On] VinoON) 0 —_ Vee-3.6
Output Off| ViN©OFF) Vee-1.6 — 15.0
Clamp Diode Reverse Voltage VR — — 80 \Y
Clamp Diode Forward Current Ir — — 7001 mA
Power Dissipation Pp Ta=85C (*1) — — 14 W

*1 On Glass Epoxy (50X50X1.6mm Cu 50%)
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TD62318BP

ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL|teST CONDION MIN | TYP |MAX [UNIT
"H" level Vi Voc-1.6] — 15.
Input Voltage — i
"L" level ViIL of — Mcc3.4
"H" level I — — 10 A
Input Current 2
P "L" level I, Vee=5.5V, ViN=0.4V — |-0.05-0.3¢] mA
Vce =80V, Ta=25°C — — 50
Output Leakage Current IcEX 1 v 80V, Ta—85°C o0 rA
cE=80V, Ta= o
IouT=500mA, Vcc=4.5V | — — 0.8
Output Saturation Voltage VCE(sat) 3 TouT=200mA. Voo 45V | — — 045 '
VR=80V, Ta=25°C — — 50
Clamp Diode Reverse Current Ir 4 Vem80V Tac80°C 100 rA
R=80V, Ta= — | =
Clamp Diode Forward Voltage VF 5 IF=500mA — — 2.0 V
Output On | IccoN) 2 Vee=5.5V, Vin=0.0V — 40 45mA/ch
Supply Current  |Qutput Off |Iccorry| 2 |Veoe=5.5V, Vin=Vee — | = 100 pA
Turn-On Delay toN 6 VouT=80V, R;,=1200 — 0.4 0.9
S
Turn-Off Delay tOFF Vce=56.0V, CL=15pF — 8.0 16.04 a
TEST CIRCUIT
1. Icex 2. Icc, Tin, TiL
V¢ Ve
OPEN OPEN
l'cc
Icex i, i ™
OPEN o — T —T’—c OPEN
Ve Vin
777 7&7 7&7 777
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TD62318BP

3. Vegesat), ViL, VIH 4. Ig
Vee OPEN Vee
l’OUT 1|R
v
—T——C OPEN ——— () R
ViL Vik VEGsat)
7i7 77 7i7 777
5. Vg Vee

OPEN |
6. toN, tOFF
v
INPUT Vee OPEN out
_______________ -
i Re
PULSE i
GENERATOR 1 OuTPUT
! C =15pF
(Note an _________________ 4 ]; (Note 2)
t t; (Note 1)
>
4——490% Vi = 5V
INPUT {
10% |
Von
N 50% 50%
OUTPUT on
VoL

(Note 1): Pulse Width 50us, Duty Cycle 10%
Output Impedance 50Q tr=5ns, tf= 10ns

(Note 2): CL includes probe and jig capacitance

—719—



TD62318BP

=V Vour -
200 IN=Vin 50 out - ViN
TD62318
Ta=25°C TYP.
- 160 S 40
il
— pol
= $
~-120 Z 30 __Vec=4.5v _|5.0{5.5
= N\ g
o —
g —~ 80 \\ \VCC: 5.5v § 20
g ™ \\\ 5'2 5
2 . K £ 10 TD62318
_ o
NN o Ta=25°C TYP.
0 lout = 570mA
0% 1 2 3 4 5 6 o ) 7 3 " 5
INPUT VOLTAGE Vyy (V) INPUT VOLTAGE Viy (V)
leciony = Vee —_ Ip ~Vr
100 < 700
= TD62318 -
= Ta=25°C TYP.
£ Ta=25°C TYP.
= so| ° Z 560
z 4 ch ON o /
= o
° 6 Vin=0V y ] /
0
E / 9 420
ui <
= z /
o 40 Q 280
. / 5 /
& / 2
[&]
v [ a 140
[+ %
=
0 3
0 1 2 3 4 5 6 0 04 08 12 16 2.0
SUPPLY VOLTAGE Vcc (V) CLAMP DIODE FORWARD VOLTAGE
Pp-Ta Ve (V)
3.0
® @ ON Glass Epoxy
. (50%x50x 1.6mm Cu
2,4 50%)
:O @ Type-BP FREE AIR
=
S 18 pt
=
<
& N \
2 2
a ~N
o ™. N\
2 N
5 06 || Ta=85°C N
LY
N
0 N\
0 40 80 120 160 200 240

AMBIENT TEMPERATURE Ta (°C)
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OQUTPUT CURRENT igyt (mA)

700

560

lout - DUTY CYCLE

n=1~2"]
S
N 4
—
Ta=85°C ]
Vee=5.5V -
Viy=2.5V
n ch ON
20 40 60 80 100

DUTY CYCLE (%)
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QUTPUT CURRENT loyt (MA)

700

560

420

280

louT = DUTY CYCLE

TD62318BP

Ta=25°C R
Vee= 5.5V . —
Vig= 2.5V
n ch ON
20 40 60 80 100

DUTY CYCLE (%)




TD62803P

TD62803P STEPPING MOTOR CONTROLLER/DRIVER

Features

* Imitialized Status

¢ Schmitt Trigger Inputs ....

« High-Voltage, High-Current Outputs
VCE(SUS)¢=28V(MIN),

ouT

* 1,2, 1-2 Phase Excitation Mode Capable
* 3 Inputs Direction Control ..
* Output Enable Function ... E

e Hg(Monitor out)

* Standard Supply Voltage

1. b=400mA (MAX)

CK-1, CK-2 CW/CCW

CK-1, CK-2, CW/CCW, R

DIP16-P-600

MAXIMUM RATINGS (Ta=25°C unless otherwise noted) Weight: 3,19g (Typ.)
CHARACTERISTIC SYMBOL RATING UNIT

Supply Voltage VCC -0.3 v +7.0 v PIN CONNECTION (TOP VIEW)

Qutput SUStain\l}g%tage Vep(SUSY| -0.3 ~ +28 v Voo R OR-2, ,0K-0UT bu 45

Output on Toutg 400 A 6}-h5 133 fil fiol{s
Current [Mo,CK~OUT égHgU¥6 10 mA

Input Voltage VIiN -0.34Vget+0.3) v | burroT

Input Current Iy 11 mA PO

Power Dissipation PD 2.7 W

Operating Temperature | Topr -30 v +85 °C A

Storage Temperature Tstg ~55 v +150 °C CWCCWE, Bp 34 Mo $1 ¢2 GND

BLOCK DIAGRAM

SCHEMATICS OF INPUTS AND OUTPUTS

Ep, B, 3/4, CK-1,C£—2,CW/ CCW, R
Voo O—¢———
it
IW};‘% e
10kQ x
1 J[
GND ! ¥
O 4 GND
$1-¢4 MO, CK-0UT
Vee 0 Veo
Tk g5k
ouT 3
. $——O OUT
| x
GND . o aNp
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TD62803P

RECOMMENDED OPERATING CONDITIONS (Ta=-30 " +85°C)

CHARACTERISTIC SYMBOL CONDITION MIN | TYP MAX UNIT
Supply Voltage Vee 4.5 (5.0 |5.5 v
Qutput Sustaining Voltage VCE(SUS) 0 - 26 v
"L Level Output Current ¢n - - 400
ev utpu urrent ¢ IOUT¢ nA
Test Mode - - 250
Output Current Mo, "H'" Level | Igy - - 0.4 | mA
CK-0UT "L" Level | IoL - - 8 mA
Input Voltage VIiN 0 - Vee v
Clock Frequency fcxr 0 - 100 kHz
Power Dissipation Pp - - 1.0 1w
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN | TYP MAX UNIT
"H" Level Input Voltage VIH 2.0 | - - v
"L" Level Input Voltage ViL - - 0.8 Y
"H" Level Output Current ¢n IOH¢ Vee=5.5V, Voyr=26V - - 100 LA
"§" Level Output Voltage v Vee=4.5v, Igy=-0.4mA 2.4 | - -
kiry OH
Mo, CK~-OUT Vee=5.0V  Igg=-10pA 4,0 | - - v
i Level Mo, CK-OUT VoL Voe=4.5V, IoL=8mA _ _ 0.4
Output Voltage on Vours Vee=4.5V, Ioyp=400mA - - 1.1 v
ouT Vee=4.5v, IouT=200mA - - 0.6
"H" Level Input Current Itn Vee=5.5V, Vig=5.5V - - 10 HA
"L" Level Input Current 1L Vee=5.5V, Vi1=0.4V - - ~0.4 | mA
Hysteresis AVT - 150 - mV
Supply Current Ice - - 100 | mA
SWITCHING CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN | TYP |MAX UNIT
CK-¢n Vee=5.0v - 2.0 _
Propagation Delay CK—CK—0UT R; —CK-OUT, Mo=620% _ 1.0 _
e . CK-Mo tpLH Ry =91V =1008 - |2.8 - us
Low-to-High Level E-¢n C1-All Outputs=15pF - .0 -
R-¢n Vourg=24V - 420 |-
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TD62803P

SWITCHING CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP MAX | UNIT
CK-¢n VC(;=5 L0V - 1. -
Propagation Delay CK—CK-0UT R;—CK-OUT, Mo=620f - 0. -
Time EK—MO tpHL Ry -¢1%0,=1008 - 2.1 -
o Cy-All Outputs = 15pF - 1.2 - 8
High-to-Low Level R- - 1.0 -
g E,?E VOUT¢=24V
R-Mo - 2.0 -
Maximum Clock Frequency fhax _ 250 - | Kkhz
Set Up Time CK, CW/CCW tset-up - 0.1 -
Hold Time CK, CW/CCW thold - 0.1 - S
Minimum Clock Pulse Width Ly (CK) - 1.0 -
Minimum Reset Pulse Width tw(R) - 1.0 -
Vg = 30V
. _[_1.5\7 A 1.5v
t
e tw 1 Vi, =0V
tpLH pLH
v
Output N OH
Mo, CR-0UT él 5V W 4-1;7
VoL
UpHL tpHI,
Von
Output 50% 50%
¢n VoL
Vog =5V Voyrd= R4V
Ry, = 6200 K}, =100Q
MO
CK-0UT =
= 15pF

J;CL:lSPF

LOAD CIRCUIT

T
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PIN NAMES AND FUNCTIONS

TD62803P

PIN NO.[ SYMBOL NAME FUNCTION

1 CW/CCW Clock Wise/Counter Chﬁ?;e Direction Control Input Function Table A
2 A Excitation A Phase Excitation Mode ;

3 EB Fxcitation B Input Function Table B

4 3/4 3 Phases/4 Phases Phase Control Input

5 Mo Monitor Out Initial Status Output Mo="L" at Initial State
6 di ¢, Out 1 Output

7 b $2 Out $2 Output

8 GND GND GND

9 o $3 Out ¢3 Output
10 b ¢ Out ¢y Output
11 E Qutput Enable Outputs are Enable at E="H"
12 CK-0UT Clock-0Out Clock Qutput
13 CK1 Clock In-1 Clock Input 1 Function Table A
14 CK2 Clock In-2 Clock Input 2

15 R Reset Reset Input

16 Vee Vee vee

FUNCTION TABLE A

FUNCTION TABLE B

CK1 CR2 CW/CCW FUNCTION EA EB 3/4 FUNCTION

i H L cW L L L 1 Phase Excitation
I L L Inhibit H L L 4 Phases 2 Phase Excitation
H f L cecW L H L 1-2 Phase Excitation
L TL L Inhibit H H L Test Mode ¢; Vv ¢y ON

i H H cecw L L H 1 Phase Excitation

L L H Inhibit H L B 3 Phases |2 Phase Excitation
H _r— B cwW L H H 1-2 Phase Excitation|
L JL H Inhibit H il H | Test Mode 91 " ¢y ON

NOTE) Conversion of Phase Excitation Mode must be made after the Reset Mode is established.
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TD62803P

3 PHASES METHOD

1 PHASE EXCITATION CW 1 PHASE EXCITATION CCW
e Jummmmmmm1 K JuuyyyyyyL
P1 OFF OF ¥
ON I ¢l ON — —
oz OFF —— OFF —
ON — | L -
OFF
63 on T 3 Sff __—\L | ||
¢4 OF} 4e OLF
_ l
o ] - _J
2 PHASE FXCITATION CW 2 PHASE EXCITATION CCW
s UL UL oo TULLAAMLL
i "o B
OFF — —
2 oy _‘L 92 EEF
OFF
$3 FT_ ._JT_ $3 ?)gp ——‘_
23 OTF b4 O|FF
ol _J w 1 -
1-2 PHASE EXCITATION CcwW 1-2 PHASE EXCITATION CCW
ox JUuyuuyyyyL K _mumuumumm
OFF OFF
. ON LAt
oo o
b O | oo O
2 OFF b1 O|FF
MO ] 7S J
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TD62803P

4 PHASES METHOD
1 PHASE EXCITATION CW 1 PHASE EXCITATION ccw

- - s

« T o gis

OFF N
2 OFF
ON ¢2 o 4
OFF
33 !
-
ON @3 on

OFF ,

L

1
\

|
OFF
= . |
- o w U
CW

2 PHASE EXCITATION 2 PHASE EXCITATION CCW

CK junmmﬂ{mﬂi} © | Snpupnn
o g -
o o o o T
© o o O -
“o b O
Mo U o | N

1-2 PHASE EXCITATION CW 1-2 PHASE EXCITATION CCw
ox _l‘_l_l—UrLTUFU_U_UmFL e« UYL L
o Rl
# ZSF:‘L v SEF*L[ |
o o] o e B
o4 ZEF J‘_Jr { ¢4 ZNFF_ ﬁi[; ] |
w o T T o L
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TD62M2701F

) LOW SATURATION VOLTAGE H-BRIDGE DRIVER

TD62M2701F is Multi-Chip H-Bridge Driver IC incorporates 4
low saturation discrete transistors which equipped bias-resistor
and fly-wheel diode. This IC is suitable for forward-reverse
control on a battery use motor drive applications.

@ Suitable for High Efficiency Motor Drive Circuit
@ Built-in Fly-wheel Diode (lower side)
@ Built-in Bias Resistor (lower side)

: R=10kQ(Typ.)

® SSOP 16 1mm pitch package sealed

® Low Saturation Voltage

: VCE(sat) (Upper + Lower) =0.23V(Typ.): Io=1A
=0.45V(Typ.): Iog=2A

SSOP16-P-225A

Weight:
SSOP16-P-225A: 0.14g (Typ.)
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 10 A"
VeBo 10
Breakdown Voltage VCER 10 %
VEBO 6
Iour 2
Output Current A
Iout(PEAK) 4 (Note 1)
I +04
Base Current A
IB(PEAK) +0.8 (Note 1)
Diode Forward Current Ir 2 (Note 2) A
Power Dissipation Pp 490 mwW
Junction Temperature T; 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tsig —55~150 °C

(Note 1) T=10ms Max. and maximum duty is less than 30%.

(Note 2) T=10ms single pulse
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TD62M2701F

(W)

POWER DISSIPATION Py

1

(°C/W)

Ren

TRANSIENT THERMAL RESISTANCE

Pp~Ta
I
NO HEAT SINK
0.6 Rin(-a)=255°C/W ]
0.4
N
N
0.2 S —
N
N
N
N
N
N
0
0 50 100 150

AMBIENT TEMPERATURE Ta (°C)

N1 ]

ouT1

ouTi

GND

GND

ouT2

ouT2

IN2L

1

200

PIN CONNECTION

Rih—t
(NOTE) INPUT PULSE
Pp=300mW
— t(s)
000 fi ii
i 1
il i i
300 hi i
] i
100 = m
: Bl =
|
10 o =
3
1
001003 01 03 1 3 10 30 100 300 1000
PULSE WIDTH t (s)
16 ] INIH
15[] oum
12[] ouTi
13[] Vee
12[] Vee
11[] out2
10[] ourz
9l nzn

(TOP VIEW)

—729—




TD62M2701F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Upper Side | hrrm) — | Vee=-1V, Ic=-0.5A 200 — 700
Current Gain Lower Side | hrgr) — | Veg=1V, Ic=0.5A 160 — 700
hrr) — |Vee=1V, I¢=2.0A 60 130 —
Ic=—1A, Ig= —25mA — 0.10 0.22
Upper Side
Ic=—2A, Ig= —-50mA — 0.20) 0.45
L Sid Ic=1A, Ig=25mA — 0.13 0.22
Saturation ower olde — _ _
Voltage VCE(sat) Ig=2A, Ip=50mA 0.25] 045 %
Ic=0.5A, I=12.5mA — — 0.20
Summing — — —
Total Ic=1A, Ig=25mA 0.23 0.42
Ic=2A, Ip=50mA — 0.45 0.85
Transition Frequency fp — | Vee=2V, Ic=0.5A — 150 — MHz
Upper Side — 0 5
Leakage ToL — |vee=10v uA
Current Lower Side — 0 5
Diode Forward Voltage Vi _ Ip=300mA — 0.89 12 vV
(Lower Side) Ir=450mA, 10msec — 1.60] —
Base-Emitter Resistance RBE — 7 10 13| kO
Base-Emitter Upper Side | VBrrpnpy| — |[Vee= -1V, Ic=—-2A — —-0.84] =15 v
Forward Voltage | Lower Side | Vepavpny| — |Verp=14, Ic=2A — 084 15
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BLOCK DIAGRAM

TD62M2701F
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TD62M2701F
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O LOW SATURATION VOLTAGE H-BRIDGE DRIVER

TD62M2702F is short break use Multi-Chip driver IC
incorporates 2 schottky barrier diodes and 4 low saturation
discrete transistors which equipped bias-resistor and fly-wheel
diode.

This IC is suitable for forward-reverse control on a battery use
motor drive applications.

® Built-in Fly-wheel Diode (upper side)
® Built-in Schottky Barrier Diode (lower side)
@ Built-in Bias Resistor (upperr side)

: R=10kQ(Typ.)
® SSOP16 1mm pitch small package sealed
® Low Saturation Voltage

TD62M2702F

S5SOP16-P-225A

Weight:
SSOP16-P-225A: 0.14g (Typ.)
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 10 v
Veso 10
Breakdown Voltage VCER 10 \%
VEBO 6
Tour 2
Output Current A
IouT@EAK) 4 (Note 1)
I +0.4
Base Current A
InPEAK) +0.8 (Note 1)
Diode Forward Current Iy 2 (Note 2) A
Power Dissipation Pp 490 mW
Junction Temperature Tj 125 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

(Note 1) T=10ms Max. and maximum duty is less than 30%.
(Note 2) T=10ms single pulse
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TD62M2702F

W)

POWER DISSIPATION Pp

Po—Ta Rin—t
T T s
;lO HEA_TZ?SI\:E/W Y (NOTE) INPUT PULSE
06 _. . th( - a) = . < Pp = 300mW
« — t(s)
“ 1000 il H
w i B
=2 30 i
oal gg} i I
2 100 = il
—— .. w <
T 30
p i )
— [
0.2 N = 10
N - — i
~ 3 i
N z i
N\ o |_”_|
0 - !
0 50 100 150 200 001003 01 03 1 3 10 30 100 300

AMBIENT TEMPERATURE Ta (°C)

INTL

OouT1

ouT1

GND

ouT2

ouT2

IN2L

PIN CONNECTION

OO0/ /1

| [N N (N U (N [ N A O [y O

(TOP VIEW)

—734—

INTH

oum

ouT

ouT2

ouT2

IN2H

PULSE WIDTH t (s)

1000



TD62M2702F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CCIR— CONDITION MIN. | TYP. | MAX. | UNIT
UIT
Upper Side | hpr) — | Veg=-1V, Ic=—-0.5A 160 — 600
Current Gain Lower Side | hrg() — |Vee=1V, Ic=0.5A 200 — 650
\ hree | — |Veg=1V, Ic=2.0A 60| 130| —
Ic= —1A, Ip= —25mA | — 01| o0.22
Upper Side
Io= —2A, Ig=—-50mA — 0.2 0.45
; Ic=1A, Ig=25mA — 0.1 0.22
%aguratlon Lower Side | VcE(sat) — A%
oltage Ic=2A, Ig=50mA — 02{ 0.45
Summing Ic=1A, Ig=25mA — 0.2 042
Total Ic=24, Ig=50mA — 04| 0.85
Transition Frequency fr — | Vee=2V, Ic=0.5A — 150 — MHz
Upper Side — 0 5
Leakage . _ — —
Current Lower Side IoL — |Vee=10V 10| A
Vee—-GND —_— —_ 5
e Sid Ip=300mA — | o8| 12
Diode Forward pper oide _ — —
Voltage (Note) VF — |Ip=450mA, 10m 1.60 \
Lower Side Ir=1A — — 0.58
Base-Emitter Resistance RBE — 7 10 131 kO
Base-Emitter Forward Voltage VBE — |Vcg=1V, Ic=2A — 0.84 1.5 v

Note) Schottky Diode U1FW49 (No Heat Sink) is guaranteed at Vg (Lower Side)=0.55V (max.) but the
TD62M2702F is guarantee at Vp (Lower Side)=0.58V (max.)
(Voltage shift of 0.03V (Ip=14) is due t different package.)
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TD62M2702F

BLOCK DIAGRAM
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TD62M3600F

(> 3CH LOW SATURATION VOLTAGE SOURCE DRIVER

TD62M3600F is Multi Chip driver IC incorporates 3 low
saturation voltage discrete PNP transistors which equipped bias
resistor and free-wheeling diode.

® Built-in Free-wheeling Diode

@® Built-in Bias Resistor
R=10k (typ.)

@® SSOP10 Imm pitch small package sealed

® Low Saturation Voltage

VCEsay) =0.16V(typ.) at Io=1A
VeE@at) = 0.28V(typ.) at Io=2A

MAXIMUM RATINGS (Ta=25°C)

SSOP10-P-225

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Ve 10 A\
VeBo 10 \'%
Breakdown Voltage VCER 10 \%
VEBO 6 A\
IouT(AVE) 2
Qutput Current A
IoUT(PEAK) 4 (Note 1)
I +0.4
Base Current A
IB(PEAK) +0.8 (Note 1)
Diode Forward Current Ir 2 (Note 2) A
Power Dissipation " Po 590 mwW
Junction Temperature T; 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

(Note 1) T=10ms Max. and maximum duty is less than 30%.

(Note 2) T=10ms single pulse
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BLOCK DIAGRAM

TD62M3600F

1 RN6006 RN6006 RN6006 1
e} G J G
X X~ X
2 b 2
oz
1 1
— 2/3 - - 5/6 - - 8/9
PIN CONNECTION
Nt [ 107 N3
outt []2 9[] ours
outt []3 8[] ours
vee [la 7] N2
our2 [Os 6[] our2
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CuUIT
. hFE) — | Vee=1V, Ic=05A 160 — 600
Current Gain _
hrE@) — | Vee=1V, I¢=2.0A 60 130 —
Saturation Volt v — | Vg=14A, Ip=25mA — 0.16 0.25 v
aturation Voltage D
g CEGsat) ™10 =2A, Ip=50mA 1 028| 050
Transition Frequency fr — | Vee=2V, Ic=0.5A — 150 — MHz
Leakage Current IoL — |Vee=10V — 0 10 wA
Ip=300mA — 0.89 1.2
Diode F d Volt: VF — A\
toae Forward Voltage r 7 =400mA, 10m 160 —
Base-Emitter Resistance Rpg — 7 10 13| kO
Base-Emitter Forward Voltage VBE — | Vee=1V, Ig=2A — 0.84 1.5 \'%
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TD62M3600F

REFERENCE DATA

TRANSISTOR (RN6006) TRANSISTOR (RN6006)
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O 3CH LOW SATURATION VOLTAGE SOURCE DRIVER

TD62M3601F is Multi Chip IC incorporates 3 low saturation
voltage discrete transistor (PNP).

@ Suitable for High Efficiency Motor Drive Circuit

@® SSOP10 1mm pitch small package sealed

@® High Output Currentage
Ioutave)=1.54
IouT(PRAK)=3.0A

MAXIMUM RATINGS (Ta=25°C)

TD62M3601F

SSOP10-P-225

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 30 v
Veso 30 \'
Breakdown Voltage VCEO 30 v
VEBO 5 %
Output Current [OUTAVE) Lo A
IouT(PEAK) 3.0 (Note)
Base Current In 0.3 A
Power Dissipation Pp 590 mW
Junction Temperature T; 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tsig —55~150 °C

(Note) T=10ms Max. and maximum duty is less than 30%.




TD62M3601F

BLOCK DIAGRAM

1 -

1 2SA1203 25A1203 25A1203
f P
[N S
1
- - - 5/6 - - 8/9 - ——
PIN CONNECTION N
N 10&] IN3
outt []2 9] outs
outt 3 8[] ours
vee [ 7 D IN2
our2 [Is 6[ 1 our2
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
. hre() — {Veg=2V, I¢=0.5A 160 — 320
Current Gain _
hre©@) — {VcE=2V, Ic=1.5A 50 100 —
— |Ic=0.5A, Ig=10mA — 0.2 0.5
Saturation Voltage VCE(sat) v
— |Ic=1.5A, Ig=30mA — — 2.0
Transition Frequency fr — [VcEg=2V, Ic=0.5A — 120 — MHz
Leakage Current Ioy, — | Vee=30V — 0 10 «A
Basc-Emitter Forward Voltage VBE — Ver=2V, Ic=0.5A - — 1.0 v
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TD62M3601F

REFERENCE DATA

COLLECTOR—EMITTER SATURATION

Veggsat) ~ Ic hre ~ ¢
-3 3000 -

| GROUNDED-EMITTER GROUNDED-EMITTER |
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- -0.5F— i 8 i > 500 == T
o -03 t—v - - < 300 -
- | v -
w = N
(%)
> - > = & 100 |=— s

Ta=100°C P [—
w ~0-08 == I SR S sof— St -
g -0.03— N — 30 IR R 1
2 250 | _ | — _
a -25
g _oo1 L 10
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TD62M3700F

(7 3 PHASE FULL-WAVE INVERTER

TD62M3700F is low saturation, high current 3 phase full-wave
type inverter IC designed especially for battery use motor drive

applications.

@ High Current: 1o MAXAVE)=

1.5A

Io max(PEAK) =3.0A
@ Sealed in 1 mm pitch 16 pin surface mountable package

(SSOP 16)

MAXIMUM RATINGS (Ta=25°C)

SSOP16-P-225A

Weight:
S50P16-P-225A: 0.14g (Typ.)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 30 A"
VeBo 30
Breakdown Voltage Vcro 30 A\
VEBO 5
Output Current (Average) TouTAVE) 1.5 A
Output Current (Peak) TI0UT(Peak) * 3.0 A
Base Current Ip 0.3 A
Power Dissipation Pp 490 mW
Junction Temperature Tj 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tste —55~150 °C

* t=10ms single pulse
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TD62M3700F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
. hrE(1) Veg= -1V, Ic=—-0.5A 200 —_ 600
Current Gain Ereo) Vep=1V, Ic=05A 60| — | 600
. hpp) Verp=0.4V, Ic=30mA
hrp Ratio /hFE@) /Vep=04V, Ic=02a | 075 — | 125
Ic=0.5A, Ip=5bmA — 0.35 0.50
Upper Side ¢ B=om
Ic=1.5A, I3=30mA — — 2.0
Saturation , Ic=05A, [g=5mA - 02| 035
Voltage Lower Side [ Versay Ic=15A, Ip=30mA — | = 50| v
Summing Ic=0.54, Ig=5mA — 0.55 0.85
Total Ic=1.5A, Ig=30mA — —
Transition Frequency fr — |Vcg=2V, Ic=0.5A _ 120 _ MHz
Leakage Upper Side I . _ — 0 A
Current Lower Side oL Vee=30V — 0 "
Base-Emitter Upper Side | VRE(PNF) — |Veg=-1V, Ic=2A — 0.84 v
Forward Voltage | Lower Side VeeweN)| — |Ver=1V, Ig=2A — 0.84
INTERNAL BLOCK CONNECTION
IN2H Vee IN3H Ve
- - {12 - 14) - 9 }—- {n e
25A1203 25A1203 25A1203
1
INTH 4|3 | __K
QUT1 OouT2 OuT3

25C2883

4|<l

INTL

25C2883

— o
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TD62M3700F
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TD62M3701F

() LOW SATURATION VOLTAGE DRIVER FOR MOTOR

TD62M3701F is Multi Chip IC incorporates 6 low saturation
discrete transistors which equipped bias resistor and fly-wheel

diode.

This IC is suitable for a battery use motor drive applications.

@ Suitable for High Efficiency Motor Drive Circuit

® Built-in Fly-wheel Diode

® Built-in Bias Resistor: R=10kQ(Typ.)
® SSOP16 lmm pitch small package sealed

@® Low Saturation Voltage

t VCE(sat) =0.29V(Typ.) at Ip=1A
VCEGat) =0.53V(Typ.) at Io=2A
(Upper and Lower side total)

MAXIMUM RATINGS (Ta=25°C)

SSOP16-P-225A

Weight: 0.14g (Typ.)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 10 v
VcBo 10
Breakdown Voltage VCER 10 v
VEBO 6
Output Current four > A
LouT(PEAK) 4 (Note 1)
Ip +04
Base Current A
Ip(PEAK) +0.8 (Note 1)
Diode Forward Current Ir 2 (Note 2) A
Power Dissipation Pp 490 mW
Junction Temperature Tj 150 °C
Operating Temperature Topr - 40~85 °C
Storage Temperature Tste —55~150 °C

(Note 1) T=10ms Max. and maximum duty is less than 30%.

(Note 2) T=10ms single pulse
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(W)

POWER DiSSIPATION Pp

TD62M3701F

Pp~Ta Rin —t
T T T
NO HEAT SIKC S (NOTE) INPUT PULSE
Rengj - a) = 255°C/ W z
0.6 thij -2) — < Pp = 300mW
v — t{s)
& 1000
o t
=5 30 ﬁ
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s 100 L ~::55%5
w = =
N Fa 30
0.2 [l 1
N z 10
N Z }
0 AN ?—: 1 I
0 50 100 150 200 001003 01 03 1 3 10 30 100 300
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s)
PIN CONNECTION
iNiL [ 16{] INMH
outt [J2 5[] oum
GhD []3 18] vee
outz []s 13[] out2
nzL s 12[] IN2H
onp [e 1] vee
outs []7 10[] outs
in3L [} 9 mn3H
(TOP VIEW)
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TD62M3701F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
. hrea) | — |Veg=1V, Ic=0.5A 160 — 600
Current Gain
hrgg) — |Veg=1V, Ic=2.0A 60 130 —
Ic=—1A, Ip= —-25mA — 0.16 0.22
Upper Side
Ic=-2A, I= —-50mA — 0.28 0.45
: Ic=1A, Ig=25mA — 0.13 0.22
sfaiuratmn Lower Side | V(E(sat) — v
oltage Ic=2A, Ig=50mA — 0.25| 0.45
Summing Ic=1A, Ig=25mA — 0.29 0.42
Total Ic=2A, Ig=50mA — 053| 0.85
Transition Frequency frr — | Vce=2V, Ic=0.5A — 150 — MHz
Leakage Upper Side ToL — | Vee=10V — 0 5 A
Current Lower Side — | Vee=10V — 0 5
. Ip=300mA — 0.89 1.2
Upper Side
Diode Forward VF . Ip:450mA, 10ms —_— 1.60 - v
Voltage Ir=300mA — 0.89 1.2
Lower Side
Irp=450mA, 10ms - 1.60 —
Base-Emitter Resistor RBr — 7 10 13 kQ
Base-Emitter Upper Side | VBepenp)| — [Veg=-1V, Ic=-2A — 0.84 1.5 v
Forward Voltage | Lower Side VeeweN)| — [Veep=1V, Ic=2A — 0.84 1.5
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TD62M3701F

BLOCK DIAGRAM
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TD62M3701F
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TD62M3702F

O LOW SATURATION VOLTAGE DRIVER FOR MOTOR

TD62M3702F is Multi Chip IC incorporates 6 low saturation
discrete transistors.
This IC is suitable for a battery use motor drive applications.

® Suitable for High Efficiency Motor drive circuit
@ External Input Resistor
@ SSOP16 lmm pitch small package sealed
® Low Saturation Voltage
! Veesat) =0.20V(Typ.) at Io=1A
Vee(sat)y=0.40V(Typ.) at Iop=2A
(Upper and Lower side total)

SSOP16-P-225A

Weight: 0.14g (Typ.)
MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce 15 A%
Breakdown Voltage V¢BO 15 \%
Breakdown Voltage Vcro 15 A%
Breakdown Voltage VBEO 6 A%
Output Current loave) 2 A

TopEAK) 4 (Note 1)
Base Current Ip 0.4 A
Power Dissipation Pp 700 (Note 2) mW
Junction Temperature Tj 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

(Note 1) T=10ms single pulse
(Note 2) Free Air
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TD62M3702F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
. hrga) — | VcE=04V, Ic=30mA 160 — 600
Current Gain
hri) — | Vee=04V, Ic=0.2A 160 — 600
. . hre) _ |VcE=0.4V, Ic=30mA o
Current Gain Ratio /hrE) /Vor=04V, ic=0.2A 0.75 1.25
Versat Ve=1A, I5=25mA — 01| 025
(Upper side) Ve=2A, Ig=50mA — 02| 050
- Ve=1A, Ig=25mA — 0.1 0.30
Saturation Voltage VCE(sat) — ¢ 5 \4
(Lower side) Ve=2A, Ip=50mA — 02| 050
VC.E(saL) . Ve=1A, Ig=25mA — 0.2 0.55
(Summing Total) Ve=2A, Ig=50mA — 0.4 1.0
Transition Frequency fr — |Vce=2V, Ic=0.5A — 140 — MHz
Leakage C t I (Upper side) \Y 15V — 0 1 A
eaxKage urren — =
& OLT Lower side) ce=1o = of 10| ”
Base-Emitter VBE(PNP) — |Veg=-1V, Ig=-2A — 0.84 1.5 v
Forward Voltage VBE(NPN) — | Veg=1V, Ic=2A — 0.84 1.5
N [ 161 ] INTH
outt []2 15[] outi
eno [3 18] vee
our2 [a 13[] out2
N2t [ s 12[] IN2H
anp e 1] vee
outs [~ 10[] outs
3L [)s 9[7] IN3u
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TD62M3702F

BLOCK DIAGRAM
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TD62M3702F
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O EXCELLENT LOW SATURATION H-BRIDGE DRIVER

TD62M4700F is low voltage use Multi Chip H-Bridge Driver IC
incorporates 4 low saturation discrete Transistors which equipped
bias resistor and diode. This IC is designed especially for
Camera Winding Motors, FDD Stepper Motors and other portable
equipments.

® MFP-16 1mm pitch small package sealed

@ Bias resistor and diodes are equipped
R=10kO

@ Excellent Low Saturation Voltage
Versan=0.29V(TYP.) at Iop=1A
Verear=0.53V(TYP.) at Ip=2A
(Upper and Lower side total)

TD62M4700F

S5SOP16-P-225A

Weight : 0.2g
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Veo 10 \%
Veso 10 A
Breakdown Voltage VCER 10 \Y
ViBo 6 v
Output Current (Average) IouTAVE) 2 A
Output Current (Peak) IouTPeak) * 4 A
Base Current Iy +0.4 A
Base Current (Peak) IB(Peak) * +0.8 A
Diode Forward Current I ok 2 A
Power Dissipation Pp 490 mW
Junction Temperature Tj 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tsig —55~150 °C

* t=10ms MAX. and maximum duty is less than 30%.
+x t=10ms Single pulse
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TD62M4700F
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TD62M4700F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. | UNIT
hreay |Vee=1V, Ig=0.5A 160 — 600
Current Gain
hpg) |Vee=1V, Ic=2.0A 60 130 —
Ic=1A, Ig=25mA — 0.16 0.22
Upper Side
Ic=2A, Ip=50mA — 0.28 0.45
: Ic=1A, Ip=25mA — 0.13 0.22
‘S/atlzlratlon Lower Side | V¢E(sat) v
oltage Ic=2A, Ip=50mA — 0.25 0.45
Summing Ic=1A, Ip=25mA — 0.29 0.42
Total Ic=2A, Iz=50mA — 053] 085
Transition Frequency fy Vee=2V, Ic=0.5A — 150 — MHz
Upper Side — 0 5
Leakage Current ToL Veo=10V #A
Lower Side — 0 5
IFr=300mA — 0.89 1.2
Upper Side
Diode Forward Vg Ir =450mA, 10msec — 1.60 — v
Voltage Ir=300mA — 0.89 1.2
Lower Side
Ip =450mA, 10msec — 1.60 —
Base-Emitter Resistor Rk 7 10 13 kQ
Base-Emitter Upper Side | Vggenp) | Vep= -1V, Ic=2A — 0.84 1.5 v
Forward Voltage |1ower Side VBEMNPN) | Veg =1V, Ic=2A — 0.84 1.5
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TD62M4700F

INTERNAL BLOCK CONNECTION
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TD62M4700F

APPLICATION CIRCUIT

(1) CAMERA WINDING AND FEEDING MOTOR

O Vee=1.5~6V

i+
12,13

9 6,7,10,11
16
) TD62M4700F ) DC MOTOR
8 2,3,14,15

-

—_—

4.5

tg
i lo = 2A MAX.

2)Ig > Ko— }Il—?e Ko: Over Drive Factor = 2

T{

CPU

£33

ar
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—19 6,7,10, 11
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5. HANDLING PRECAUTIONS

Designed and manufactured under Toshiba’s high quality assurance system, semiconductor products

offer satisfactory properties and quality for users. However, if such devices are selected inappropriately
or are subjected to heavy thermal, mechanical, or electrical stress, their properties, quality, and reliability
may be greatly affected.

The following are precautions to be taken to achieve up to 100% performance and to ensure satisfactory

reliability of the devices mentioned herein.

If semiconductor elements are incorporated in units, there are particularly several aspects to which

due consideration must be given concerning designing or assembly. These are also described below.

5-1

§9)

(2)

3

4

Common Items for Packages

When a lead is bent or cut
~The IC may be damaged mainly due to loss of adhesion resulting from relative stress applied
between the main IC body and the lead. Take care to confine stress to the lead.
When bending a lead, bend it at a point more than 3 mm away from the IC body, not exceeding
90°C. Also, a suitable R (e. g., 0.5 Rmm) should be applied to permit safe usage without damage to
surface treatment by the bending jig.

When mounting an IC on a printboard, check the position of the IC.
If an IC is mounted in a wrong position, it may be broken when energized.

When soldering using flux

Some constituents in flux may corrode package materials. To ensure the reliability of units, flux
must be removed. For this purpose, a detergent or ultrasonic waves must be applied.

Generally, freon agents such as freon TF and Di-Freon solvent S3-E are recommended. If
ultrasonic waves are used for cleaning, care must be taken to limit the output, while selecting 28 to
29 kHz, keep the devices and printboards away from the resonator, and limit processing time to
30 sec. so that no stress caused by resonance will be applied to the related devices and printboards.

Mounting on printboards

When soldering the leads of an element onto a printboard, care must be taken not to leave stress
applied to the leads. Reduce stress by shaping the leads to the holes, or by using a spacer between
the device body and the printboard. Stress will persist if the leads, rather than being carefully shaped,
are forced into the holes or pulled thrcugh with a tool (see Fig. 5-1). Parts subjected to stress may
occasionally cause stress corrosion or whiskers, resulting in wire breakage or short-circuiting.

Thus, it is also necessary to adapt the hole size to the lead spacing.

—765—




&)

()

Bad Good

WD | QU

Holes in the printboard are too large.

R\ /AVS Rt eV

{ {

A== A4 A=~

Holes in the printboard are located
irreqularly.

Fig. 5-1

IC resistance to soldering heat is specified as 10 sec. at 260°C, and 3 sec. at 350°C when applied
1.5mm from the body. While soldering, lower temperature to a minimum by using jigs.

Thermal IC design

When heated above their maximum allowable junction temperature, IC’s may deteriorate or
destroy. Due consideration must be given to thermal designing. Pay attention to the following:

The absolute maximum rating of each IC represents its maximum junction temperature (T; max.)
or its operating temperature range (Topr). On the basis of both values, obtain max. allowable junction
temperature by using the Pp—T, characteristics.

Using a large radiator will not achieve sufficient radiation if the radiator is not tightened properly.
This also should be considered at the design stage.

—766—



¢9)

Special Notes on Packages

Power consumption of power IC

Concerning integrated circuits, their circuit design, circuit constants, and supply voltages often
are already determined, while power consumed under a specified supply voltage also can be deter-
mined.

Supply current and power consumption vary widely depending on individual elements. For small-
signal IC’s, thermal resistance of their peripheral units are designed so that even at the rated maximum,
the maximum operating ambient temperature will not be exceeded.

However, for power integrated circuits that involve large variations in power consumption under
external loading conditions, their maximum power consumption is specified by allowable power
dissipation/ambient temperature characteristics as shown in Fig. 5-2. It is necessary to obtain power

consumption under the worst conditions from this figure, and to design a heat radiator by calculating
the max. ambient temperature.

Let’s try designing a heat sink for TA7267BP.

[Example of heat sink designing: TA7267BP]
Refer to the thermal resistance data in Fig. 5-3.

Heat resistance
Rth (j-c)=6°C/W

Rth{j-8)=100°C/ W
@

Po (W)

] 50 100 150 200

The saturated thermal resistance of this IC can be obtained from Fig. 5-2 (1)

150°C—-175°C

Oj_c= 125w = 6°C/W (thermal resistance from junction to case)
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Assuming that the IC is operated up to Vec = 18V, Igut = 1.0A and Ta = 75°C, we have Pp
(max.) = 3.1W. The thermal resistance Oyg of the radiator to be mounted can be calculated by

equation (3).

Pp (max.) = Vee X Ice + Tout X (VCE (saT) upper+ Veg(saT) lower) . ...... (2)

9 _ Timax — Ta
HS Pp max

_150°C —75°C .
- 3.1W —6°C/W

18°C/W

This calls for use of a radiator having a thermal resistance of 18°C/W. The size (size, thickness,
amd material) can be determined by referring to Fig. 5-3 as about 15 cm?® X 2mm aluminum from
18°C/W.

Note that when a radiator is joined to the IC, contact resistance is caused at the contact surface,
resulting in lowered thermal conductivity. Thus, some allowances should be made in designing.

50
3o
~
oo
= TN
A

E <) %
03 N \\

g 10 S

ﬁ ~

2 S

& .

g s 1mm iron plate
‘5 \\k

U 7\ T~

T o = 1¥{ 2mm iron plate

°® ™~ \\:“"’ 1mm aluminum plate
N[ 1lmm iron plate
M4 2mm aluminum plate
1
10 30 5 0 300 500 1000

Area of radiator panel (cm?)

Fig. 5-3 Examples of radiator area versus thermal resistance

(2) Mounting of power devices on radiator
As for power devices, to allow power losses to thermally radiate efficiently through radiator,

give due consideration to the following:
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e Tightening torque

If devices are not completely tightened to the radiator, thermal resistance will increase, causing the
device temperature to rise, which from the viewpoint of reliability, is unfavorable. On the other hang,
with resin sealing packages, if the devices be excessively tightened, the pellets may be broken or the
internal leads may be torn. To prevent such trouble, torque must be limited to levels recommended
by manufacturers. As an example, Table 5-1 shows recommended torques for packages.

Table 5-1
Package Recommended torque
TO-220 4~6Kg-cm (0.4 ~0.6N-m)
Power IC 4~6Kg-cm (0.4~ 0.6N.m)
Power IC with radiator fin 4~6Kg:cm (0.4~ 0.6N.m)

o Flatness of radiator

When elements are mounted on radiators, adhesion should be investigated. Adhesion between
the elements must be perfect with rigidity and no distortion. The maximum tolerance is 0.05mm.
Should foreign matter such as cutting dust lodge between them, it will cause the pellets and resin
parts to crack.

® Coherence

The most common procedure to achieve good cohesion between elements and radiator panels
is to coat the contact surfaces with silicone grease. With plastic-sealed types, manufacturers’ instruc-
tions must be followed as to the selection and quantity of grease used. With some greases, silicone
will become separated from fat and oil, and if the resin and the fat and oil are in the some system, the
fat and oil will permeate the resin, causing the chip protector films to swell, resulting in breakage of
the bonding wire. Also an appropriate quantity must be used to prevent unwanted contact with the
resin.

As an alternative to silicone grease, heat-conductive insulators (silicone rubber or etc.) are also
effective with respect to cohesion and heat dissipation. They allow no permeation as previously
mentioned above, but involve a problem to be noted in that they sometimes suffer from uneven
tightening. (Uneven tightening is not a problem limited only to heat-conductive insulators, but also
a problem with tightening im all cases.) If one side is tightened completely, the rubber sheet will be
pushed out, and when the other side is tightened, the parts become as though foreign matter has
been included, causing the pellet to crack.
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Mounting

If elements are soldered to leads and the printboard, and then mounted on radiators, take care
to eliminate deviations between the radiators and mounting holes and the chassis. If such deviations
exist, a large force will be applied, causing the internal leads to break or slacken, or the packages to
break.

Power flat package

The PFP enables Pp (power demand) to be enlarged compared with conventional DIP by certain
effective mounting. The PFP is applicable in surface mounting, offers space convenience, and is
most suitable for small motor drive circuits.

Shown below is an example of mounting.

Mounting on glass epoxy PCB

Glass epoxy PCB

Fig. 54

—770—



As shown in Fig. 54, the PFP can be formed into a copper foil pattern on the PCB, and is usable
as a radiator fin for the elements. The shape and dimensions of the copper foils are determined by
thermal design of the elements. For mounting efficiency, refer to Fig. 5-5.

Fig. 5-5 R85 mounting efficiency

120

{Example) PFP20PIN
(t=0.4mm,
glass epoxy PCB)

100
N
Z w0 \
2 ~—
«
g
a0
20
0
0 500 1900 1500

Copper foil area on glass epoxy PCB (mm?)
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5-3 Mounting of Flat Packages

For mounting Toshiba flat-type bipolar IC’s, mounting methods conventionally used by our customers

for mini-mold transistors and other small elements can be applied. Select the most appropriate one from
among them.

¢9)

(2)

Method using soldering iron

Flat-type IC’s should be secured with flux, adhesive or similar means. Use a soldering iron with a
thin tip. Solder beads should be below 0.5mm in dia., and soldering conditions should be 10 sec.
at 260°C or 3 sec. less at 350°C. The second soldering condition is more applicable to tests and
repairs —not to volume soldering.

Reflow soldering

Reflow soldering, the most common method for mounting chips (such as IC’s, transistors, diodes,
and resistors) on PCB’s, is appropriate for volume soldering.

Those areas for parts to be mounted onto PCB’s are coated with cream solder, and flat type
IC’s are mounted on them. The IC’s are secured with the cream solder. Then the loaded PCB’s are
passed through a heating system (heat plate, tunnel kiln, or conveyor heater) to fuse the solder and
join the IC’s securely. An appropriate temperature range for this process is 210°C to 240°C. This
method has the advantage of dislocations being corrected automatically when the solder is fused.
Fig. 5-6 shows a recommended temperature profile for reflow soldering.

Precautions involved in reflow soldering are conducting sufficient preheating to remove thermal
strain, and where infrared heaters are used, effect complete temperature control while duly
considering the endothermic effect of black resin.

Fig. 5-6 Recommended temperature profile for reflow soldering
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Conductive pasting

Conductive pasting is a method that employs conductive paste instead of solder to mount parts.
The paste is an epoxy mixed with gold of silver, which is coated on the contact areas. Parts are placed
on them and cured at 100°C to 150°C for 1 to 3 hrs. This completes the process.

Compared with soldering methods, this method involves some difficulties in adhesion reliability.
In this respect, adequate care must be taken.

Mounting by dipping in solder

Mounting by dipping in solder cannot be recommended because it involves certain difficulties
of thermal stress in pellets and a weakening of humidity resistance. However, it may be applicable
for certain temperatures and for certain levels of reliability. Please consult Toshiba’s Engineering
or Quality Assurance Department.
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6. PACKING INFORMATION

To deliver flat IC packages, three package method are available: the same stick packages as the ordinary
DIP type, taping, and embossed taping.

6-1  Stick Specifications for Flat Packages

e Shape and dimensions (Example: FLP type)

Unit : mm
Tolerance : £0.3mm

t : 06

Fig. 6-1 Dimensions of Toshiba FLP bipolar IC stick

Material : Antistatic treated chloride vinyl
No. of IC’s: 8-pin — 100 IC’s/stick
14-/16-pin = 50 IC’s/stick

* Both sides are fitted with synthetic-rubber stoppers.
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6-2 Taping Specifications for Flat Packages

(1) Tape shape and dimensions (Fig. 6-2)

Carrier tape
!
00000000 0QODO 0000000 -
-
os o S e
it 7
7 2 6 @ @ 8 @l
1 &5 ©
B e |8
OOROOOOOOOO + 00 00O0O0OCO -
; 01 4+01
B8=10_qp fr-——— Adhesive tape
32+39 12101

w
3
IC ic
'a — [:3\ J‘;\ ~—— Carrier tape
0.18 «——— Adhesive tape

+Fig. 6-2 Taping

(2) Winding reel shape and dimensions (Fig. 6-3)

37.6+1

( || g1sst0.s

Bsot 2.0
#300£0.3

g=30%0.5
1.8 £0.1

1.8+0.1 | =

3411

Fig. 6-3 Reel for taping
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(3) Direction of tape winding

1 pin
——r—ay ———— ‘
ﬁﬂﬁf TEETE
Label 1 pm Label
Type 1 (TP1) Type 2 (TP2)

Fig. 6-4 Direction of tape winding

(4) Standard quantity
The standard unit is 2,000 IC’s per reel.
Kindly place orders in quantities equal to multiples of 2,000.
(An exception is 1,000-IC reels. For motor IC’s, these include PFP16, PFP20, sealed IC’s, for
examples TA7736F, and TA7259F.)

(5) How to order
When ordering flat-type bipolar IC’s on taping, specify the product name, taping direction, and
quantity as follows:

(Example)
TA7745F TPI 12,000

l—— e Quantity (see item 4 above)

e Type of taping

e Product name
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6-3 Embossed Taping Specifications for Flat Packages

(1)  General information
Generally, for embossed taping packaging specifications and related matters for bipolar flat
package IC’s, applicable are EIAJ (RC-1009B) and JEDEC (EIA481A).

(2)  Tape shape and dimensions
a) Types TE1204, 1208 (Fig. 6-5)
(Unit: mm)

+0.1
Round slot for feeding 2 1‘5—0

/ / Square dent for part
o

b\ _d A
AR AN

1.7540.1

\

V

¢ 1l &
A\

-—/—Ff
Fan
A\
]
\nl‘\
Fan¥
A\
5.5 +0.05
12.0+0.3

/ . §
? D, 0
Pj + 0.1 {Pulling direction
Loaded with part 2.0 £0.05

Fig. 6-5 Embossed taping types TE1204 and 1208

b) Types TE1604, 1608, 1612 (Fig. 6-6)

(Unit: mm}
Round slot o
for feeding Square dent for part j
T +0.1 ~
.ﬁ__ / P15 ks / =
b
- — D) —_ I pe i
e s (b / O D $— g |3
o jNe T =
S w | N80
Loaded with part P1 '}0,)| Pulling direction

20t01

Fig. 6-6 Embossed taping types TE1604, 1608 and 1612
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¢) TypesTE2412, 2416, 2420 (Fig. 6-7)

(Unit: mm)
Round slot for feeding 5
_-ﬁ‘_ g L5 tgl Square dent for part E
POPREFGTP OO B[
H n
w =
o H
o
o H— o1 =t |- | ol 3
Nl
4.0
Py _ 101 Pulling direttion

Fig. 6-7 Embossed taping types TE2412, 2416 and 2420

d) Types TE3212, 3216, 3220, 3224, 3228, 3232 (Fig. 6-8)

Square dent for part

Round slot
T for feeding

Loadedthh / s2515+°l

—4—+

13

¢ -- :
vl &
-2 &F 1040, By
H 5’ < : . .
%y 20tvy  Pulling direction
o

320403

Fig. 6-8 Embossed taping types TE3212, 3216, 3220, 3224, 3228, and 3232

e For IC package shapes, the.IC types listed above are selected, and the dimensions of A, B, C, DI,
P1, T, and T2 are determined for packages. Please understand that, as for the standards for type
selection and determination of dimensions, EIAJ [RC-1009B] is generally applied, with some ex-
ceptions involving handling.

(3)  Seal tape dimensions

e Seal tape dimensions are appropriately determined for IC package shaped.
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(4) Reel shape and dimensions (Fig. 6-9)

p—j_
11
-
2 &
3" }_‘"4 ] B
QLA @f o
a sl 2
a
W ——{F—
Ju_ 4
l=3.0maxLu~-u-—

Fig. 6-9 Reel for embossed taping

e Length W varies with tape types as follows:

Tape shape W Reel
TE12000 Type 124 ié‘o
TE16000 Type 16.4 ig.o R33
TE2400 Type 244 ig.o RS3
TE32000 Type 324 ig.o R74

(5)  Sealing direction (Fig. 6-10)
(Standard sealing direction)

1 pin

Tape pulling lfm-\l Tape pulling

direction direction
Type L(EL) Type R(ER).
Fig. 6-10 Winding direction for embossed taping

e Two sealing methods, types L and R, are applicable. The use of the standard direction type L

EL ded.
(EL) can be recommended — 789



(6) How to order

e  When ordering IC’s on embossed taping, specify the product name, type of taping, sealing direction,
and quantity as follows.

(Example) An order for 10,000 TA7745F IC’s on embossed taping, sealing direction L:

TA7745 FL) 10000

e Quantity*

e Sealing direction (L or R)

o Type of taping
Name of IC

* One reel contains 2,000 IC’s. Please specify in multiples of 2,000.

(7) Transport and maintenance
. During transportation, take care to avoid subjecting the tape to heavy vibration.

L] As for transportation and storage, keep the goods away from direct sunlight and at ambient tem-
peratures below 45°C to prevent aging of seal tape separation resistance, and/or tape deformation.
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7. PACKAGE LIST




7 .Package List
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OVERSEAS SUBSIDIARIES AND AFFILIATES

Toshiba America

Electronic Components, Inc.
irvine Head Office

Tel.: (714) 455-2000 Fax: (714) 859-3963
Burlington Office (Boston)

Tel.: (617) 272-4352, 5548 Fax: {617) 272-3089

Fishkill Office

Tel.: (914) 896-6500 Fax: (914) 297-6851
Marlton Office

Tel : (609) 985-3737 Fax: (609) 985-6814
Deertield Office (Chicago)

Tel.: (708) 945-1500 Fax: (708) 945-1044
Southfield Office (Detroit)

Tel.: (313) 827-7700 Fax: {313) 827-4444
Minneapolis Office

Tel.: (612) 921-8815 Fax: (612) 921-8818
Sunnyvale Office

Tel.: (408) 737-9844 Fax: (408) 737-9905
ASIC Marketing Office

Tel.: (408) 733-3223 Fax: (408) 733-4539
Beaverton Office (Portiand)

Tel.: (503) 629-0818 Fax: (503) 629-0827
Bellevue Office

Tel.: (208) 646-6258 Fax: (206} 455-4699
Everett Office

Tel.: (206) 347-2993 Fax: (206) 347-4838
Norcross Office (Atlanta)

Tel.: (404) 368-0203 Fax: (404) 368-0075
North Carolina Office (Raleigh)

Tel.: (919) 859-2800 Fax: (919) 859-2898
Huntsville Office

Tel.: (205) 721-1467 Fax: (205} 721-1510
Altamonte Springs Office

Tel.: (407) 332-0966 Fax: (407) 339-3777
Boca Raton Office

Tel.: (407) 998-9204 Fax: (407) 998-9207
Maryland Office

Tel : (301) 290-5918 Fax: (301) 290-5910
Richardson Office (Dallas)

Tel. (214) 480-0470 Fax: (214) 235-4114
Houston Office

Tel.: (713) 320-9501 Fax: (713) 251-3257
Tustin Office

Tel.: (714) 259-0368 Fax: (714) 259-9439
Woodland Hills Office

Tel.: (818) 592-0216 Fax: (818) 592-0750
San Diego Office

Tel.: (619) 451-1869 Fax: (619) 451-9049
Microelectronics Center (Sunnyvale)
Tel : (408) 739-0560 Fax: (408) 746-0577

Toshiba Display Devices Inc.
US.A.

Tel.: (607) 796-3500 Fax: (607) 796-3564
Vertex Semiconductor Corp.

US.A.
Tel.: (408) 456-8900 Fax: (408) 456-8910

Industria Mexicana Toshiba S.A. DE C.V.

Mexico
Tel.: 5-65-00-88 Telex: 017-72-560
Cable: Toshiba Mexico

Toshiba Electronics Europe GmbH

Dasseldorf Head Office

Tel. (0211) 5296-0 Fax. (0211) 5296-400
Teletex: 2114689 = TOSHD

Stuttgart Office

Tel:(07152) 6045-0 Fax: (07152) 6045-45
Telex: 7245706 = TOSSD

Munchen Office

Tel - (089) 928081-0 Fax: 089-9280942
Tetex: 5-213363 = TOSMD

Berlin Office

Tel.: (030) 8859700 Fax (030) 88597017
Telex: 2114689 = TOSHD

Toshiba Electronics France SARL

France
Tel.: (1) 48 94 20 20 Fax (1) 48 94 51 15
Telex: 232 030F

Toshiba Electronics Italiana S.R.L

Italy
Tel.- 039-6057234 Fax 039-6057252
Telex. 326423 SIAVBC

Toshiba Electronics Espana, S.A.
Spain

Tel (1) 3143693 Fax (1) 3143610
Toshiba Electronics (UK) Limited

UK.
Tel . 0276-694600 Fax: 0276-691583
Telex: 858803 = TOSHEC

Toshiba Electronics Scandinavia AB

Sweden
Tel * 46-8-704 0900 Fax' 46-8-80 8459
Telex: 14169 TSBSTK S

Toshiba Semiconductor GmbH

F.R. Germany
Tel: (0531) 3199-0 Fax: (0531) 3199-299
Telex' 952368

Toshiba Electronics Asia (Singapore) Pte. Ltd.

Singapore Head Office

Tel.: 278-5252 Fax: 271-5155
Bangkok Office

Tel - (2) 501-1635~6 Fax' (2) 501-1638

Toshiba Electronics Asia, Ltd.

Hong Kong Head Office

Tel.: 852-3756111 Fax: 852-3750969
Telex: 38501 TSBEH HX

Seoul Office

Tel.: (2) 757-2472 - 4 Fax: (2) 757-2475
Shanghai Office

Tel = 86-21-4334077 86-21-4334131
Fax: 86-21-4333928

Guangzhou Office

Tel 86-20-3311122. 86-20-3311133
Fax: 86-20-3311299

Toshiba Electronics Taiwan Corp.
Taipei Head Office

Tel.: 2-514-9988 Fax: 2-514-7892
Kaohsiung Office

Tel - (07) 222-0826 Fax: (07) 223-0046

Toshiba Electronics Malaysia Sdn. Bhd.
Malaysia Head Office

Tei.: 03-352-6001-7 Fax: 03-352-6139

Telex: TOEL MA 39506

Penang Office

Tel.: 04-368523. 04-368529 Fax: 04-368515
Kuala Lumpur Office

Tel.: 03-7565561 Fax: 03-7565409

Toshiba Display Devices (Thailand) Co., Ltd.
Thailand

Tel. (2) 501-1200 Fax: (2) 501-1209

Toshiba Semiconductor (Thailand) Co., Ltd.

Thailand
Tel. (2) 513-9648 Fax: (2) 513-9653

9209

TOSHIB

TOSHIBA CORPORATION

INTERNATIONAL OPERATIONS—ELECTRONIC COMPONENTS
1-1, SHIBAURA 1-CHOME, MINATO-KU, TOKYO, 105-01, JAPAN
Tel.: (03) 3457-3914 Fax' (03) 3451-0576 Telex: J22587
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