ICs for MOTOR CONTROL ANB8212K

AN821 2K

IC for FDD Spindle Motor Control

B Outline -
The AN8212K is an integrated circuit in which 300/360 rpm 12.04+0.3 Unit : mm
speed change-over function is added to the AN8210NK for 36+0.2 8
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® Speed change-over built-in (300/360rpm} b ‘;’gic i ;i: ;‘
® FG divider change-over built-in {1/1%} § g:xt: ] ;iz 2| r
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® Speed control by digital velocity detector iog:: =15 L
1 14 IS
®3-phase full wave current drive g \__ﬁt 13 i =
® Motor current limit built-in »He 0]8 +0.25
® Thermal protect built-in [ T T 1\ 484025 3.240.25
® Start/stop switch R
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15 / 13.8+0.25
24-Lead Shrunk DIL Plastic Package(Power Type)
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ICs for MOTOR CONTROL AN8212K

B Pin
Pin No. Pin Name T Pin No. Pin Name
1 FG Amp. Cutput 13 Motor Drive Qutput W
2 FG Divider 14 Motor Drive Output U
3 Verocity Error Qutput 15 Motor Drive Output V
4 Error Amp. Inversion Input 16 Ve
3 Error Amp. Output 17 Hall Amp. 1+Input
6 Low-Pass Filter 18 Hall Amp. 1—Input
7 Oscillation Circuit 2 19 Hall Amp. 2+Input
8 Oscillaton Circuit 1 20 Hall Amp. 2 —Input
9 Start/Stop Switching 21 Hall Amp. 3—Input
10 300/360 rpm Switching 22 Hall Amp. 3+ Input
11 GND 23 FG Amp.+Input
12 Current Sensing 24 FG Amp. +Input
B Absolute Maximum Ratings (Ta=25C)
Item Symbol Rating Unit
Supply Voltage Vee 20 Vv
Motor Drive Pin Voltage Vi, Vi, Vi 20 v
Pin Applied Voltage 1 Vi~V Vu —0.3~+55 v
Pin Applied Voltage 2 Vi,~Va 0~V v
Pin Applied Voltage 3 Vi —0.3~09 v
Supply Current Iec 900 mA
Pin Current 1 Lz —900~0 mA
Motor Drive Pin Current LisLiokis —900~ +8500 mA
Pin Current 2 | —20~+1 mA
Power Dissipation . Py ' 25 W
Operating Ambient Temperature Toor —20~+175 T
Storage Temperature Tag | —55~+150 T
B Electrical Characteristics (V.. =12V, Ta=25T)
Item Symbol C’il;?:itit : Condition min. typ. | max. | Unit
Standby Quiescent Current Tgs 1 Vs =2V 0.3 0.5 mA
No-load Quiescent Current Tox 1 D'S,S =0V ‘ 18 25 mA
Reference Voltage Part
Reference Voltage Voxr 2 Ior =0mA 2.3 i 2.8 \'
Output Sink Current j P 2 0.5 mA
Output Source Current Iox™ 2 ' —15 —10 mA
Output Impedance I Zox 2 Iz =0~ —10mA 5 10 Q
FG Amp./Sehmitt Part
Offset Voltage I Vs 3] 1 —15 15 | mv
Feedback Resistance Rer 6.2 8.7 112 kQ
Qutput Sink Current Toe™ 4 V=0V, Vi=3V 3 mA
QOutput Source Current Ioe- 4 £5=OV, Ve=2V —3 mA
Speed Error Detect Part(Logic)
Count Switch-Over Voltage | Ver | 5 0 | 18 | 25 v
Count No. 1 Ne 5 V=L 1006 Time
Count No. 2 I Neiz 5 Ver=H 838 Time
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ICs for MOTOR CONTROL AN8212K

B Electrical Characteristics (Cont’d) (V..=12V, Ta=25C)

Item Symbol C’iII"iISJtit Condition min. typ. | max. | Unit
Speed Error Qutput Part
Output Low Voltage Vore 6 0.1 0.3 \%
QOutput High Voltage Wone 6 4.4 5.2 v
Output Sink Current Toc* 6 300 uA
Output Source Current Toc™ 6 i—150 zA
Error Amp. Part
QOutput Sink Current Toe™ 8 2 mA
QOutput Source Current Toe* 8 —2 mA
Gain Bandwidth Product foee 8 500 kHz
FG Divider Change-Over e =0V 600/720 rpm
300/360 rpm Change-Over Vec=25V 300/360 Pm
Drive Control Amp. Part
Threshold Voltage Vono 9 2.3 2.55 2.8 A%
Drive Gain Aco 9 1.6 1.8 2.0 Time
Limiter Voltage Vo 9 0.59 0.66 0.72 A\
Open Loop Drive Gain Acp 30 30 dB
Hall Amp. Part
Phase Input Voltage Range Vicu 2 WVec—2 \'
Error Input Voltage Range Viou 400 mV
Hall Input Sensitivity Visu 10 mV
Hall Offset Voltage Vosu 10 20 mV
Input Bias Current Igu 11 1.0 5.0 uA
Drive Output Part
Saturation Voltage{on Vo) Vi 12 1.4 v
Saturation Voltage (on ground) Ve 12 1.1 \%
OFF Leak Current Iio 12 —20 20 uhA
Start/Stop Control Part
Input Low Voltage Vi Vs =0V 0.7 v
Input High Voltage Vi Ve =2V 2 \'%
Input Low Current L 13 —100 | —50 uA
Input High Current Iiu 13 10 100 uA
Speed Error Output Part
Qutput Leak Current Tie* 6 0.1 uA
Input Bias Current Tne* 7 0.1 uA
Quienscent Breakdown Level vt ] | Applied between GND and each pin(C=100pF,NoR) | 300 | ] | v
Note) Operating Supply Voltage Range : Vecepn =9~16V
* These values are of reference values but not guaranteed values.
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ICs for MOTOR CONTROL

AN8212K

Test Circuit 1 (Ige, Igy)
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Test Circuit 2 (Vg Ior™s lor™r Zor)

4.8V, 5.2V
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Test Circuit 4 (I, Ipe7)

4.8\’0 5.2V
| E— Ve
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V. 242322212019 1817161514 13
l"x AN8212K
23456 789101112

yoh
When output sink current Loye =3mA, V,<1.7V V=3V, Vg=0V}

When output source current Iy = —3mA, V,>3.2V, V=2V, V=0V)
Open loop gain Ave=20log (we/ Vi

1000

Test Circuit 6 (Vi Voues loc®s Toe™s Igg)

4.8Y 5.2V

I v
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ANB8212K

1 234567896101112
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Counter
CMOS Buffer

* Ceramic resonator is used (512kHz!

iV F conversion gain i0% V

- Input range — 1~ +1V 20kQ 25kQ

i Full range 40kHz !

Example : HP3314A, etc. are avail-

able. Vioa™ 0.5V

* Ceramiic resonator (312kHz:
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ICs for MOTOR CONTROL AN8212K

Test Circuit 7 (Igy) Test Circuit 8 (Igz*, Iog™, fgge)
4.8V 5.2V 4.8V 5.2V
79 12v 77 12V
ﬁ—l — I
T11 4| 111
242322212019181716151413 242322212019181716151413
ANS8212K ANB8212K

1

345 67 8 9101112 1234567 89101112

2 4
@ v,  E— —
l A4 ll v m l ngﬂom

When output sink current loe =2mA, V,<1.6V V=3V, V;=0V)
When output source current L= —2mA, Vo> 1.8V, (VR=2V V,=(V)
Open loop gain Ay =20log (1/Vs)

100Q
1000

Test Cireuit 9 (Viup, Acp, Vip) V:— Vs Input Characteristics
51V SW: SW: SW; 12V Vs Drive gain Ao,=AY/AX
0 0 &0 {AX=0.2V)
4.9V 1 ? [‘0-?1 r°~?1 mé\ v
5.0V X's AY LD
e Measure each point {Vyyp,
(] AX y . .
. Aco, Vip) shown in the
2423222120191817 16151413 [ Voup Vy figure left.
ANB8212K
- At the same time, change
12345678 9101112 Test| SWi | SWo | SWs  yer SW, to SW, as shown
1 0 1 in the figure left and mea-
== sure each point every item
v ::E 2 1 1 0 above.
l s J; Ves 3 0 1 1
7
Test Circuit 10 (Vggy) Test Circuit 11 (Ig,)
i v 12V
5.02 ,
4.8V 4.98V 10k$ ~ 4.9Vo- 12V
o— 9 o t—)%’ 5.0Ve
5.0V S5 =='*,-(§)-| % ‘y‘ Q
T ! l 16 1751;—;3 3 24232221 203;?; 1716151413
1232221 1 1 As shown in the figure left,
when all polarity of hall amp.
AN8212K input is reversed such as Pin ANB8212K
@ and & are reversed from
1 23456789101112 52V to 48V and Pin @ from 1 23456 789101112
O 498V to 542V, polarity of U (o
€ drive output is reversed, =
. checking offset voltage Pin 3. -
3.5V Similarly, measurement is ”

made for each phase.
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AN8212K

Test Circuit 12 {(Vg, Vg, I;,¢
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Test Circuit 13 (I, I}
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Logical Table of Phase Change-over - Hall Input-Drive Output Logic

No. | SW, | SW, | SW, [I3(W) | 14U | 15'V)
1 1 ] 1 off | off | off
2 1 1 0o | off | H L
3 1 0 1 H L off
4 0 1 1 L off | H
5 1 0 0 H off L
6 0 1 0 L H off
7 0 0 1 off L | H
8 0 0 0 off | off | off

According to the logic table above, determine the states of autput Pins T¥to

15 and select SW, or SW, appropriately.
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