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Since 1964 Micro Electronics Ltd. has been an independent manufacturer
supplying more than 4000 types of solid-state devices. This databook contains
the information of 560 master types only. Should you require a device not
included, or a particular one designed to your own specifications, please contact
M.E.L. regional sales offices and distributors.
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APPLICATIONS OF NON-REGISTERED TYPES

APPLICATIONS REFERENCE DATA SHEETS

APPLICATIONS REFERENCE DATA SHEETS

MULTIBAND RADIO ................. KM types
PORTABLETV.........cooevvvnviiannnnn. CX types
AUDIO AMPLIFIER

Low Gain (20V)

High Gain (20V). .. KM9014
Low Noise (25V) LN9014
Driver 0.1A/40V .. ..c.ociiiiiiiinnen CX904
0.5A/40V ... CX906
1A/40V .. .. CX908
1A/60V .... CL85S
TA/BOV oottt MH8108
Output 0.5 ~1W ... CLO055
1.5 ~2W CL155
3~5W .. .. MH8100
T ~15W..... MH8700
18 ~25W i MH8500
B0W UD weveiieiiieeeeeeeeeeiians CX705A
*  Also suitable for di speed switching
and universal applications.
LOW VCE(sat) @ 1A ................... CL155
DARLINGTON AMPLIFIER ......... MPS-A13

GERMANIUM REPLACEMENT......... MSB492
MPS8000
27 MHz LOWPOWER .................... PN2222
PHOTO DETECTOR
IL~S50UA .oooeeennn. [T ‘eeeen.. MEL31

IL &~ 1mA .. FPT100
MEL11
IL AR I1SMA UD. ot CL138
Silicon Chip ......cccvviiiiiiiiiniiiiennne S110
TRIGGERING & TIMING
3-terminal type ...........cociiiiiiiiann. MEU21
4-terminal type ........ooiiiiiiiiinienn MAS32
HIGH VOLTAGE
0.1A (TO-92) .ivivivniininineicineeann CX703
0.1A (TO-220) MH7301
2A (T0-220) .. . CX1701
5A (TO-220) ... . CX702
INTERGRATED CIRCUIT
Digital Alarm Clock MD8009
Precision Timer .......... . MLSsSs
Digit Driver ........cccevvininiiiininnenn ML1060
Voltage Regulator ...........ccovvvvennn ML2005
V-F Converter .........cccveeuiianinnnn ML9400
BLINKING TOYKIT .................. D20.U20

NOTE: For Miniature Transistors, see BC146, BC200.

For N-Channel JFETs, see 2N3823,

For Rectifiers and LEDs, see individual catalogues.




DEVICE SELECTION GUIDE

VCEO, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL|  AND MEDIUM SPEED SWITCHES VOLTAGE
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DEVICE | DATA

TYPE SHEET | CAS

BC107 T0-18 458

BC108 BC107 |TO-18 208

BC109 BC107 |TO-18 208

BC140 T0-39 40A

BC141 BC140 |TO-39 60Y

BC146 MT-42 (Miniature) 208

BC160 TO-39 -40A

BC161 BC160 |T0-39 -60Y

BC167 BC107 |T0-928 45B

BC168 BC107 |T0-92B 208

BC169 BC107 |T0-92B 208

BC177 TO-18 -45B

BC178 BC177 |TO-18 -25B

BC179 BC177 |TO-18 -208

BC182 TO-92F 50A

BC200 MT-42 (Miniature) -20A

BC204 BC177 |TO-106 -45B

BC205 BC177 [T0O-106 -208

BC206 BC177 |TO-106 -208

BC207 BC107 |TO-106 458

BC208 BC107 |TO-106 258

BC209 BC107 |TO-106 258

BC212 BC182 |TO-92F -50A

BC237 BC107 |TO-92F 458

BC238 BC107 |TO-92F 208

BC239 BC107 |TO-92F 208

BC257 BC177 |T0-92B -458

BC258 BC177 |T0-92B -25B

BC259 BC177 |T0-92B -208

BC286 TO-39 60Y

BC287 BC286 |(TO-39 -60Y

BC300 TO-39 80Y

BC301 BC300 [TO-39 60Y

BC302 BC300 |TO-39 45A

BC303 TO-39 -60Y

BC304 BC303 |TO-39 -45A

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP,
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE

VCEO, HFE © USE RF-IF GENERAL PURPOSE AMPLIFIERS . HIGH
(Note) SMALL SIGNAL AND MEDIUM SPEED SWITCHES VOLTAGE

Ll
) 2 lsl <l « <
Bl &8ls|s|8lz|8|¢% S
Q Q z R 2 Q Q Q Q
F e S o o o o o o

DEVICE DATA

TYPE SHEET CAS|

BC307 BC177 TO-92F -45B

BC308 BC177 TO-92F -25B

BC309 BC177 TO-92F -20B

BC317 BC107 TO-92A 45B

BC318 BC107 TO-92A 308

BC319 BC107 TO-92A 208

BC320 BC177 TO-92A -45B

BC321 BC177 TO-92A - -30B

BC322 BC177 TO-92A -208B

BC327 TO-92F -45A

BC328 BC327 TO-92F -25A

BC337 TO-92F 45A

BC338 BC337 TO-92F 25A

BC413 TO-92F 30B

BC414 BC413 TO-92F 45B

BC415 BC413 TO-92F -358

BC416 BC413 TO-92F -458B

BC431 TO-92F 60Y

BCA432 BC431 TO-92F . -60Y

BC440 TO-39 40A

BC441 BC440 | TO-39 60Y

BC460 BC440 TO-39 -40A

BC461 BC440 TO-39 -60Y

BC527 TO-92A -60Y

BC528 BC527 TO-92A -80Y

BC537 TO-92A . 60Y

BC538 BC537 TO-92A 80y ~

BC546 TO-92F . 65A

BC547 BC546 TO-92F 45B

BC548 BC546 TO-92F 30B

BC549 BC546 TO-92F 30B

BC550 BC546 TO-92F 45B

BC556 TO-92F -65A

BC657 BC556 TO-92F |- -45B ~

BC558 BC556 TO-92F -308

BC559 BC556 TO-92F -30B

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE

VCeo, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL| AND MEDIUM SPEED SWITCHES VOLTAGE
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DEVICE DATA

TYPE SHEET CAS!

BC560 BC556 |TO-92F -45B

BC727 TO-92A -40A

BC728 BC727 |TO-92A -25A

BC737 TO-92A 40A

BC738 BC737 |TO-92A 25A

BD220 TO-220B 70X (low speed)

BD221 BD220 |TO-220B 40X (low speed)

BD222 BD220 |TO-220B 60X (low speed)

BD239 T0O-220B 45Y

BD239A BD239 |[TO-220B 60Y

BD239B BD239 |TO-220B 80X

BD239C TO-220B 100X

BD240 TO-220B -45Y

BD240A BD240 |TO-220B -60Y

BD240B BD240 |TO-220B -80X

BD240C BD239C |TO-220B -100X

BD241 TO-2208 45Y

BD241A BD241 TO-220B 60Y

BD241B BD241 TO-220B 80X

BD241C. BD239C (T0-220B 100X

BD242 TO-220B -45Y

BD242A BD242 (TO-220B -60Y

BD242B BD242 |TO-220B -80X

BD242C BD239C |TO-220B -100X

BD533 TO-220B 45Y

BD534 TO-220B -45Y

BD535 BD533 |T0-220B 60Y

BD536 BD534 |TO-220B -60Y

BD537 BD533 |TO-220B 80X

BD538 BD534 TO-2208B -80X

BD633 TO-220B 45Y

BD634 BD633 |TO-220B _45Y

BD635 BD633 TO-220B 60Y

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE

Vceo, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL]  AND MEDIUM SPEED SWITCHES . | VOLTAGE
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DEVICE DATA :
TYPE SHEET CAS
BD636 BD633 |TO-2208 -60Y
BD637 BD633 |TO-220B 80X
BD638 BD633 |TO-220B -80X
BF158 TO-106 | 12X
BF159 BF158 |TO-106 | 20X
BF160 BF158 TO-106 12X
BF244 2N3823 TO-92DA‘ N-JFET|
BF245 2N3823 |TO-92DE N-JFET
BF254 TO-92E 20Y
BF255 BF254 |TO92E | 20X
BF256 2N3823 |TO-92DE N-JFET
BF257 TO-39 160Y
BF258 BF257 TO-39 250Y
BF259 BF257 TO-39 300X
BF297 TO-92F 160Y
BF298 BF297 TO-92F 250Y
BF299 BF297 TO-92F 300X
BF336 TO-39 180Y
BF337 BF336 TO-39 200Y
BF338 BF336 |TO-39 225X
BF368 TO-92A | 15X
BF369 BF368 |TO-92A | 20Y
BF391 TO-92A 200Y
BF392 BF391 TO-92A 250Y
BF393 BF391 TO-92A ) 300X
BF494 TO-92E 20Y
BF495 BF494 TO-92E 20X
CLO55 TO-92A -20A (low V(}EK)
CLO066 CLO055 TO-92A Rl 20A |(low VCEK})
CL138 TO-106 |Photo D|ar| ington‘Transis;tor l I
Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.

(2) HFEin X, Y, A, B, C categories. X=~65, Y~100, A=~165, B~300, C~500,




DEVICE SELECTION GUIDE

VCeO, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALLSIGNAL|  AND MEDIUM SPEED SWITCHES VOLTAGE
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DEVICE | DATA

TYPE SHEET | CAS|

CL155 T0-92A -25A [(low VCEK)

CL166 CL155 |TO-92A 25A |(low VCEK)

CL855 T0O-92A -60Y

CL866 cL855 |TO-92A 60Y

CX701 T0-2208 120X

CX701A | CX701 |TO-2208 150X

CX702 T0-2208 80X

CX702A | CX702 |TO-2208B 100X

CX703 TO-92A 160Y

CX703A | CX703 |TO-92A 200Y

CX703B | CX703 |TO-92A 250X

CX704 T0-220B 50Y

CX705 T0-3 45X (low speed)

CX705A | CX705 |TO-3 60X (low speed)

CX754 CX704 | TO-220B -50Y

CX901 T0-92A 40X

CX904 TO-92A 408

CX906 T0-92A ’ 40A

CX908 TO-92A 40A

CX917 TO-92A 30X

X918 TO-92A | 20X

CX954 CX904 |TO-92A -40B

CX956 CX906 |TO-92A -40A

CX958 CX908 |TO-92A -40A

D20.U20 Blinking Toy Kit

D44C T0-2208 30 ~80X

D4sC TO-220B -30 ~-80X

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE’

Vceo, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL|  AND MEDIUM SPEED SWITCHES VOLTAGE
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DEVICE | DATA
TYPE SHEET | CAS
EN930 T0-106 45B
FPT100 TO-106 | Photo Transistof
FPT100A | FPT100 | TO-106 | Photo Transisto:
FPT100B | FPT100 | TO-106 | Photo Transiston
KM901 w TO-92A 20X °
Kmo04 < TO-92A 20A B
J -
KM905 TO-92A -20A o
[=4 .
KM917 E TO-92A 20X S g
KM918 S TO-92A| 12X <§( 2
KM928 a To-92a| 20X s S
KM934 g TO-92A 30A w g
KM935 o TO-92A -30A S ®
kMOl | < TO-92A 208 = B
c
KM9015 | W TO-92A -208 S ]
LN9014 TO-92A 258
LN9O15 | LN9014 | TO-92A -258
MAS32 TO-72 | Silicon Controlled Switgh
1
MAS39 TO-72 | Silicon Controlled Swit¢h
MD8009 Digital Alarm Clock (1.C.)
]
MEL11 TO-106 | Photo Darlington Trans{stor
MEL12 MEL11 | TO-106 | Photo Dar|ington|1 Trans(stor
' 1
MEL31 TO-106 | Photo 'I"ransistor

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.
(2) HFEin' X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.



DEVICE SELECTION GUIDE

VCEO, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL AND MEDIUM SPEED SWITCHES VOLTAGE
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DEVICE DATA

TYPE SHEET CAS

MEL32 MEL31  |70.106 |Photo Transistor

MEU21 TO-106 Programrﬁable Unijunction Transistor

MEU22 MEU21 [TO-106 Programmable UrI\ijunctic')n Tranisistor

MHO0810 MH8100 [TO-220B . -30Y

MHO0816 MH8106 | TO-220B -60Y

MHO0818 MH8106 |TO-220B -80Y

MH0850 MH8500 |TO-220B -60Y

MH0870 MH8700 |TO-220B -50Y

MH7301 TO-220B 160Y

MH7302 MH7301 |T0-220B 200Y

MH7303 MH7301 |TO-220B 250X

MH8100 TO-2208B 30Y

MH8106 TO-2208 . 60Y

MH8108 TO-2208B 80Y

MH8500 TO-2208 60Y

MH8700 TO-2208 50Y

ML555 Timer (1.C.)

ML1060 Digit Dr%ver (I.C.

ML2005 5-Volt Voltage Régulator (1.C.)

ML9400 Voltage to Frequlency Cc:;nverterI (1.C.)

MPS2711 | MPS6565 | TO-92A 18X

MPS2712 | MPS6565 | TO-92A 18A

MPS2716 | MPS6565 | TO-92A 18A

MPS2923 | MPS6565 | TO-92A 25Y

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE

VCEO, vHFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL AND MEDIUM SPEED SWITCHES VOLTAGE
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DEVICE DATA

TYPE SHEET | CAS

MPS2924 | MPS6565| TO-92A 25A

MPS2925 | MPS6565| TO-92A 258

MPS3390 | MPS6565| TO-92A 25C

MPS3391 | MPS6565| TO-92A 258

MPS3392 | MPS6565| TO-92A 25A

MPS3393 | MPS6565| TO-92A 25Y

MPS3394 | MPS6565| TO-92A 25X

MPS3395 | MPS6565| TO-92A 25B

MPS3396 | MPS6565| TO-92A 25A

MPS3397 | MPS6565| TO-92A 25A

MPS3398 | MPS6565| TO-92A 258

MPS3638 TO-92A -25Y

MPS3638A( MPS3638| TO-92A -25A

MPS3702 | 2N3702 | TO-92A -25A

MPS3703 | 2N3702 | TO-92A -30Y

MPS3704 | 2N3702 | TO-92A 30A

MPS3705 | 2N3702 | TO-92A 30Y

MPS3706 | 2N3702 | TO-92A 20A

MPS3707 | MPS6565| TO-92A 308

MPS3708 | MPS6565| TO-92A 30B

MPS3709 | MPS6565| TO-92A | 30Y

MPS3710 | MPS6565| TO-92A 30A

MPS3711 | MPS6565| TO-92A 308

MPS4354 TO-92A -60Y

MPS4355 | MPS4354| TO-92A -60A

MPS4356 | MPS4354| TO-92A -80Y

MPS5172 | MPS6565| TO-92A 258

MPS6512 | MPS6565| TO-92A 30X

MPS6513 | MPS6565| TO-92A 30Y

MPS6530 TO-92A 40Y

MPS6531 | MPS6530| TO-92A 40A

MPS6532 | MPS6530( TO-92A 30y

MPS6533 | MPS6530( TO-92A -40Y

MPS6534 | MPS6530| TO-92A ~40A

MPS6535 | MPS6530| TO-92A -30Y

MPS6560 TO-92A 25A

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP,
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE

Vceo, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL| AND MEDIUM SPEED SWITCHES VOLTAGE
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DEVICE DATA

TYPE SHEET | CAS

MPS6561 | MPS6560| TO-92A 20A

MPS6562 | MPS6560| TO-92A -25A

MPS6563 | MPS6560| TO-92A -20A

MPS6565 TO-92A 45Y

MPS6566 | MPS6565| TO-92A 45A

MPS6573 | MPS6565| TO-92A 358

MPSE574 | MPS6565| TO-92A 35A

MPS6575 | MPS6565| TO-92A 458

MPSE576 | MPS6565| TO-92A 45A

MPS8000 TO-92A 30A(27MHz)

MPSA05 TO-92A 60Y

MPSA06 MPSAQ05 | TO-92A 80Y

MPSA13 TO-92A | NPN Darlington

MPSA14 MPSA13 | TO-92A | NPN Darlington

MPSA20 TO-92A 40A

MPSA42 TO-92A 300X

MPSA43 MPSA42 | TO-92A 200Y

MPSA55 MPSA05 | TO-92A -60Y

MPSA56 MPSAQ5 | TO-92A -80Y

MPSA65 MPSA13 | TO-92A | PNP Darlington

MPSA66 MPSA13 | TO-92A | PNP Darlington

MPSA70 MPSA20 | TO-92A -40A

MPSDO1 TO-92A 200Y

MPSDO5 TO-92A 25A

MPSD55 MPSDO5 |TO-92A -25A

MPSLO1 TO-92A 120Y

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.

(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE

Vceo, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS | HIGH
(Note) SMALL SIGNAL|  AND MEDIUM SPEED SWITCHES VOLTAGE
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DEVICE | DATA

TYPE SHEET | CAS

‘MSB492 TO-92A -20A

PN2222 2N2222 |TO-92A 30A

PN2222A | 2N2222 |TO-92A 40A

PN2907 2N2907 |TO-92A -40A

PN2907A | 2N2907 |TO-92A -60A

PN3563 | 2N3563 |TO-92A | 12Y

PN3565 | 2N3565 |TO-92A 258

PN3567 MPS4354 | TO-92A 40Y

PN3568 MPS4354 | TO-92A 60Y

PN3569 MPS4354 | TO-92A 40A

PN3641 MPS3638 | TO-92A 30Y

PN3642 MPS3638 | TO-92A 45y

PN3643 | MPS3638 | TO-92A 30A

PN3644 MPS3638 | TO-92A -45A

PN3645 | MPS3638|TO-92A -60A

PN5128 MPS3638 | TO-92A 12A

PN5130 | 2N3563 |TO-92A | 12X

PN5132 2N3563 |TO-92A 20X

PN5138 | 2N3565 |TO-92A -30B

PN5142 MPS3638 | TO-92A -20Y

RN4918 TO-2208 -40X

RN4919 RN4918 | TO-220B -60X

RN4920 | RN4918 [T0-2208 -80X

RN4921 T0-2208 40X

RN4922 | RN4921 |TO-2208 60X

RN4923 | RN4921 |TO-2208 ' 80X

S-110 Photo T:’ansistor lChip

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE

VCEO, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL| AND MEDIUM SPEED SWITCHES VOLTAGE
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DEVICE DATA

TYPE SHEET CAS!

SE4010 EN930 | TO-106 458

2N930 TO-18 458

2N2102 TO-39 65Y

2N2222 TO-18 30A

2N2222A | 2N2222 | TO-18 40A

2N2586 TO-18 45B

2N2711 MPS6565 | TO-92B 18X

2N2712 MPS6565| TO-92B 18A

2N2716 MPS6565 | TO-92B 18A

2N2907 TO-18 -40A

2N2907A | 2N2907 |TO-18 -60A

2N2923 MPS6565 | TO-92B 25Y

2N2924 MPS6565 | TO-92B 25A

2N2925 MPS6565 | TO-92B 25B

2N3019 TO-39 80A

2N3020 2N3019 |TO-39 80Y

2N3053 TO-39 40A

2N3107 TO-39 60A

2N3108 2N3107 |TO-39 60Y

2N3109 2N3107 |TO-39 40A

2N3110 2N3107 |TO-39 40Y

2N3390 MPS6565 | TO-92B 25C

2N3391 MPS6565 | TO-92B 258

2N3392 MPS6565 | TO-92B 25A

2N3393 MPS6565 | TO-92B 25Y

2N3394 | MPS6565 | TO-928 25X

2N3395 MPS6565 | TO-92B 258

2N3396 MPS6565 | TO-92B 25A

2N3397 MPS6565 | TO-92B 25A

2N3398 MPS6565 | TO-928 258

2N3402 2N3702 |TO-92B 25A

2N3403 2N3702 |TO-92B 258

2N3404 2N3702 (TO-92B 50A

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE

Voeo, Hre \ | RFAIF GENERAL PURPOSE AMPLIFIERS |  HIGH
(Note) SMALLSIGNAL|  AND MEDIUM SPEED SWITCHES | VOLTAGE
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DEVICE DATA

TYPE | SHEET | cAs

2N3405 | 2N3702 (10928 508

2N3414 | 2N3702 [T0-928 254

2N3415  |2N3702 (TO92B 258

2N3416 | 2N3702 (TO-928 50A

2N3417 | 2N3702 [TO-928 508

2N3548 | 2N930  [TO-18 458

2N3563 T0-106 | 127

2N3565 T0-106 258

2N3691 T0-106 25Y

2N3692  |2N3691 [TO-106 25A

2N3693  |2N3691 [TO-106 a5y

2N3694  |2N3691 |TO-106 a5A

2N3702 T0-928 -25A

2N3703  |2N3702 [TO-928 -30v

2N3704  |2N3702 (10928 30A

2N3705 | 2N3702 [TO-928 3ov

2N3706 | 2N3702 [TO928 20

2N3707 T0-928 \ 308,

2N3708 | 2N3707 |TO-928 308

2N3709 | 2N3707 [TO-928 30y

2N3710 | 2N3707 [TO-928 30A

2N3711 | 2N3707 [TO-928 308

2N3B19 | 2N3823 |TO-92DA|N-JFET

2N3823 T0.72  |N-JFET

2N3825 T0.928 | 15X

2N3827 | 2N3825 |TO-928 a5A

2N3843 | 2N3691 [TO92B | 30 (HFE ~33)

2N3B43A |2N3691 [TO-92B | 30 (HFE ~33)

2N3B44 | 2N3601 |TO-92B 30X

2N3B44A | 2N3691 |TO-928 30X

2N3B45 | 2N3691 |TO-928 30v

2N3845A | 2N3601 |TO.92B 3ov

2N3854 | 2N3601 [TO-928 18X

2N3854A | 2N3691 |TO-928 30X

2N38S5 | 2N3691 |TO-928 18Y

2N3855A | 2N3691 |TO-928 3ov

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP,
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE

Vceo, Hre USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL| AND MEDIUM SPEED SWITCHES VOLTAGE
~ N
.JE: § 2 < < <
8l 8l2|c|gl=|s|2| 5
2 Q 2 Q Q Q Q Q Q
= =y Slele|le|e|e e
DEVICE DATA
TYPE SHEET | CAS!

2N3856 2N3691 (TO-92B 18A

2N3856A | 2N3691 |T0-928B 30A

2N3858 2N3691 |TO-92B 30Y

2N3859 2N3691 |TO-92B 30A

2N3860 2N3691 (TO-92B 30A

2N3964 2N2586 |TO-18 -45B

2N4030 TO-39 -60Y

2N4031 2N4030 (TO-39 -80Y

2N4032 2N4030 (TO-39 -60A

2N4033 2N4030 (TO-39 -80A

2N4036 2N2102 |TO-39 . -65Y

2N4037 2N3053 |TO-39 -40A

2N4058 2N3707 |TO-92B . -30B

2N4059 2N3707 (TO-92B -308

2N4060 2N3707 |TO-92B -30Y

2N4061 2N3707 |TO-92B -30A

2N4062 2N3707 |TO-92B -308

2N4234 TO-39 -40Y

2N4235 2N4234 |TO-39 -60Y

2N4237 2N4234 |TO-39 40Y

2N4238 2N4234 |TO-39 60Y

2N4248 TO-106 -40A

2N4249 2N4248 |TO-106 ~60A

2N4250 2N4248 |TO-106 -40C

2N4302 2N3823 |TO-106 [N-JFET

2N4303 2N3823 |TO-106 |N-JFET

2N4304 2N3823 |TO-106 |N-JFET

2N4400 TO-92A 40Y

2N4401 2N4400 (TO-92A 40A

2N4402 TO-92A -40Y

2N4403 2N4402 |TO-92A ~40A

2N4416 2N3823 |TO-72 |N-JFET

2N4424 2N3702 |TO-92B 40B

2N4425 2N3702 |TO-928B 408

2N4926 TO-39 200Y

2N4927 2N4926 |TO-39 250Y

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP,
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A=165, B~300, C~500.




DEVICE SELECTION GUIDE

Vceo, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL|  AND MEDIUM SPEED SWITCHES VOLTAGE
N N
| 2 lsl <] < <
8l &8ls|c|S|s]s8|%]| s
N 2 Q z Q Q Q Q Q 2
E r S |l e|le| e @ o
DEVICE | DATA
TYPE SHEET | CAS
2N4964 TO-106 -40A
2N4965 |2N4964 |TO-106 -408
2N4966 | 2N4964 [TO-106 40A
2N4967 |2N4964 [TO-106 408
2N4968 | 2N4964 |TO-106 25A
2N4994 TO-92F 45Y
2N4995 | 2N4994 [TO-92F 45A
2N5086 TO-92A -50B
2N5087 | 2N5086 |TO-92A -50C
2N5088 | 2N5086 |TO-92A 30C
2N5089 | 2N5086 |TO-92A 25C
2N5103 | 2N3823 |TO-72  |N-JFET
2N5104 | 2N3823 |TO-72  |N-JFET
2N5130 | 2N3563 [TO-106 | 12X
2N5132 | 2N3563 |TO-106 20X
2N5138 | 2N3565 |TO-106 -308
2N5163 | 2N3823 [TO-106 |N-JFET
2N5172 | MPS6565 |[TO-92B 258
2N5209 TO-92A 50B
2N5210 | 2N5209 [TO-92A 50C
2N5220 | 2N3702 |TO-92A 15A
2N5221 | 2N3702 [TO-92A -15A
2N5225 | 2N3702 [TO-92A 25A
2N5226 | 2N3702 [T0-92A -25A
2N5232 | 2N3691 (T0-92B 508
2N5232A | 2N3691 |T0-92B 508
2N5245 | 2N3823 |TO-92DE|N-JFET
2N5246 | 2N3823 |TO-92DE|N-JFET
2N5247 | 2N3823 |TO-92DE|N-JFET
2N5248 | 2N3823 |TO-92DA|N-JFET
2N5294 TO-2208 70X (low speed)
IN5206 | 2N5204 |TO-220B 40 (1ow spe:ed)
2N5208 | 2N5294 |T0-220B 60X (low speed)
2N5354 | 2N3702 |TO-92B -25Y
2N5355 | 2N3702 |T0-92B -25A
2N5356 | 2N3702 |TO-92B -25B

Note: (1) VCEOQ in volts, positive value for NPN and negative value for PNP.

(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.



DEVICE SELECTION GUIDE

VCEO, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL|  AND MEDIUM SPEED SWITCHES | VOLTAGE
» I
s 2 2 < < <
81 8|25 |8|=s|8|8| 3
2 2 = | 2| 2|l w|w]| 2
E iy S Qo o Q o o o
DEVICE | DATA
TYPE | SHEET | CAS
2N5365 | 2N3702 |T0-92B -40Y
2N5366 | 2N3702 |TO-92B -40A
2N5367 | 2N3702 |TO-92B -40B
2N5368 | 2N5368 | TO-92F 30y
2N5369 | 2N5368 | TO-92F 30A
2N5370 | 2N5368 | TO-92F 308
2N5371 TO-92F 30A
2N5372 | 2N5368 | TO-92F -30Y
2N5373 | 2N5368 |TO-92F -30A
2N5374 | 2N5368 |TO-92F -308
2N5375 | 2N5368 |TO-92F -30A
2N5400 TO-92A -120Y
2N5401 | 2N5400 |TO-92A -150Y
2N5418 | 2N3702 |TO-928 25Y
2N5419 | 2N3702 |TO-92B 25A
2N5420 | 2N3702 |TO-928B 258
2N5447 TO-92F -25A
2N5448 | 2N5447 |TO-92F -30v
2N5449 | 2N5447 |TO-92F 30A
2N5450 | 2N5447 |TO-92F oY
2N5451 | 2N3702 |TO-92F 20A
2N5457 | 2N3823 |T0-92DD{N-JFET
2N5458 | 2N3823 |TO-92DD|N-JFET
2N5459 | 2N3823 |TO-92DD{N-JFET
2N5484 | 2N3823 |TO-92DD|N-JFET
2N5485 | 2N3823 |TO-92DD|N-JFET
2N5486 | 2N3823 |TO-92DD|N-JFET
2N5490 TO-2208B 40X (low speed)
2N5492 | 2N5490 |TO-220B 55X (low speed)
2N5494 | 2N5490 |TO-220B 40X (low speed)
2N5496 | 2N5490 |TO-220B 70X (low speed)
2N5550 | 2N5400 |TO-92A 140Y
2N5551 | 2N5400 |TO-92A 160A
2N5556 | 2N3823 |TO-72  |N-JFET
2N5567 | 2N3823 |TO-72  |N-JFET
2N5558 2N3823 |TO-72 N-JFET

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.



DEVICE SELECTION GUIDE

Vceo, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL| AND MEDIUM SPEED SWITCHES VOLTAGE
8| &|2|zs|8|=s|s|8| 5
2 Q 3 Q Q 14 14 Q Q
E & S © el e el e ©
DEVICE DATA
TYPE SHEET | CAS|

2N5668 2N3823 |TO-92DD|N-JFET

2N5669 2N3823 |TO-92DD|N-JFET

2N5670 2N3823 |TO-92DD|N-JFET

2N5810 TO-92F 25A

2N5811 2N5810 |TO-92F -25A

2N5812 2N5810 |[TO-92F 258

2N5813 2N5810 |TO-92F -25B

2N5814 2N5810 |TO-92F 40Y

2N5815 2N5810 (TO-92F -40Y

2N5816 2N5810 |[TO-92F 40A

2N5817 2N5810 |TO-92F -40A

2N5818 2N5810 (TO-92F 408

2N5819 2N5810 |TO-92F -40B

2N5820 TO-92F 60Y

2N5821 2N5820 |TO-92F -60Y

2N5822 2N5820 |TO-92F 60A

2N5823 2N5820 |TO-92F -60A

2N5824 TO-92F 40Y

2N5825 2N5824 |TO-92F 40A

2N5826 2N5824 |TO-92F 40A

2N5827 2N5824 (TO-92F 408

2N5828 2N5824 (TO-92F 40C

2N6027 TO-92 |Programmable Unijunction Transistor

2N6028 2N6027 |TO-92 |Programmable Unijunction Transistor

2N6107 2N6111  |TO-220B -70X

2N6109 2N6111  |TO-220B ’ . -50Y

2N6111 TO-2208 » -30Y

2N6121 TO-2208 45X

2N6122 2N6121 |TO-220B 60X

2N6123 2N6121  |TO-220B| 80X

2N6124 TO-2208 ~-45X

2N6125 2N6124 |TO-220B -60X

2N6126 2N6124 |TO-220B -80X

2N6129 TO-220B 40X

2N6130 2N6129 |TO-220B 60X

2N6131 2N6129 |TO-220B 80X

Note: (1) VCEOQ in volts, positive value for NPN and negative value for PNP. _
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.



DEVICE SELECTION GUIDE

Vceo, HfE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL|  AND MEDIUM SPEED SWITCHES VOLTAGE
2 I
B8 |E|z8)<|s|5| 3
2 Q 3 Q Q Q 2 Q Q
g r 3 el || el e S
DEVICE | DATA
TYPE SHEET | CAS
2N6132 TO-2208 -40X
2N6133 | 2N6132 |TO-220B -60X
2N6134 | 2N6132 |TO-220B -80X
2N6218 TO-92F 300X
2N6219 | 2N6218 |TO-92F 250X
2N6220 | 2N6218 |TO-92F 200Y
2N6221 2N6218 |TO-92F 150Y
2N6288 TO-2208 30y
2N6290 | 2N6288 (TO-220B 50Y
2N6292 | 2N6288 |TO-220B 70X
2N6473 T0-2208 100X
2N6474 | 2N6473 |TO-220B 120X
2N6475 | 2N6473 |TO-220B -100X
2N6476 | 2N6473 |TO-220B L120x
25A473 T0-2208B -30A
25A489 T0-2208 -60X
25A490 T0-2208 -40Y
2SA539 TO-92B -45Y
2SA564 TO-928 -25B
2SAB64A TO-928 -45B
2SA666 T0-928B -258
2SA671 T0-2208 -50Y
2SA719 T0-92B -25A
2SA720 TO-928B -50A
25A730 TO-92B -25A
25A731 TO-928 -50A
25A816 TO-2208 -80Y
25A817 TO-928 -80Y
2SB512 T0-2208B -60X
2SB512A | 2SB612 | TO-220B -80X

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.
(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.




DEVICE SELECTION GUIDE

Vceo, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALL SIGNAL|  AND MEDIUM SPEED SWITCHES | VOLTAGE

] £
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DEVICE ” DATA

TYPE [ SHEET | CAS

258596 | 25A489 |T0-220B|- -80X

25B604 | 25A489 |TO-220B -70X

25C644 | 25A666 |TO-92B 258

25C789 TO-2208 60X

25C790 | 25A490 |T0-2208 a0y

25C815 | 25A539 |TO-92B 45Y

250828 | 25A564 |T0-92B 258

25C828A | 25A564 |TO-92B 458

25C829 TO-92B 20Y

25C838 T0-928 25Y

250839 . 25838 |TO-92B 25Y

250922 To-928 | 20¥

25C1047 | 2sCo22 [TO-928 | 20v

25C1048 TO-39 200Y

25C1061 | 25A671 |T0-2208 50Y

25C1173 | 25A473 |T0-2208 30A

25C1317 | 25A719 |T0-92B 25A

25C1318 | 25A719 |T0-92B 50A

25C1346 | 25A719 |T0-92B 25A

25C1347 | 25A719 |TO-92B 50A

25C1626 | 2SA816 |T0-220B 80y

25C1627 | 2SA817 [T0-92B 80Y

2SD234 |TO-220B 50X flow speed)

25D235 | 2SD234 [TO-220B 40X (low speed)

2SD365 | 2SB512 [TO-2208 60X

2SD365A |2SB512 (TO-220B 80X

25D526 | 25C789 [T0-220B 80X

25D570 | 25C789 [TO-2208 70X

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.

(2) HFEin X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500.



BC107,8,9 BC167,89 BC207,89 BC237,89 BC317,8,9
NPN SILICON AF SMALL SIGNAL TRANSISTORS

THE ABOVE TYPES ARE NPN SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF SMALL
SIGNAL AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS.

BC107, 8, 9 are complementary to BC177, 8, 9
BC167, 8, 9 are complementary to BC257, 8, 9
BC207, 8, 9 are complementary to RBC204, 5, 6
BC237, 8, 9 are complementary to BC307, 8, 9
BC317, 8, 9 are complementary to BC320, 1, 2
T0-18 TO-92B T0-106 T0-92F
CASE
CBE ECB CBE CEB EBC
BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9
ABSOLUTE MAXIMUM RATINGS
VeBo VCES Vezo | Veso Ig(pc) P
TYPE tot Ty, Tot,
® | o | @ | (ma) | x| U
BC107 50 50 45 6 100 300
BC108 30 30 20 5 100 300 -55 to 1750C
BC109 30 30 20 5 100 300
BC167 50 50 45 6 100 300
BC168 30 30 20 5 100 300 =55 to 1500C
BC169 30 30 20 5 100 300
BC207 50 45 5 100 300
BC208 25 25 5 100 300 -5% to 12%0C
BC209 25 25 5 100 300
BC237 50 50 45 6 100 300~
BC238 30 30 20 s 100 300 =55 to 1500C
BC239 30 30 20 5 100 300
BC317 50 45 6 150 310
BC318 45 30 5 150 310 -55 to 15CoC
BC319 30 20 5 150 310

* Total Power Dissipation @ Tps 250C



BC107,8,9 BC167,89 BC207,89 BC237,89 BC317,8,9

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX| UNIT| TEST CONDITIONS
Coll.bctor-Base Breakdown Voltage BVCBO I v IC=10pA  Ig=0
Collector-Emitter Breakdown Voltage LVCcEO # |Note 1 IC=2mA Ip=0
Emitter-Base Breakdown Voltage BVEBO v IE=1pA Ic=0
Collector Cutoff Current ICES

BC107, 108, 109 : 15| nA VCE=VCES VBE=0

BC167, 168, 169 | only 4 pA VCE=VCES VBE=0

BC237, 238, 239 TA=1250C
Collector Cutoff Current 1cBO 15| nA VCB=40V Ig=0

BC207 only 15 y‘ Vop=40V Ig=0

Tp=650C
1CBO 15| nA Vep=20V Ig=0
BC208, 209 only 15| pA | Vgp=20V 1g=0

Tp=650C
IcBo 30 | nA [ Vop=20V 1Ig=0
BC317, 318, 319 only 15 P_A VCB=20V 1E=0

T4=1000C

Collector-Emitter Saturation Voltage VCE(sat)*

BC107, 108, 109 0.07 0.25| v Ic=10mA IB=0.5mA

BC167, 168, 169 only 0.22 0.6 | V Ic=100mA IB=5mA

BC207, 208, 209

BC237, 238, 239

BC317, 318, 319 only ch(gat)* 0.07 0.2 | Vv IC=10mA Ip=0.5mA

i 0.2 05V IC=100mA IB=5mA
Base-Emitter Saturation Voltage VBE(sat)#*

BC107, 108, 109 0.7 0.83| v Ic=10mA Ip=0.5mA

BC167, 16§, 169 only 0.9 1.05[ v Ic=100mA IB=5mA

BC237, 238, 239
Base-Emitter Voltage A1 types VBE * 0.55 0.63 0.7 | v Ic=2mA VCE=5V

BC317, 318, 319 only 0.68 0.77] Vv Ic=10mA  VCE=5V
Current Gain-Bandwidth Préduct fp

BC107, 108, 109

BC167, 168, 169} only 150 250 MHz | Ic=l0mA VCE=5V

BC237, 238, 239
Collector-Base Capacitance Cob VCB=10V Ig=0

BC107, 108, 109 3.2 6.0 | pP | f=1MHz

BC167, 168, 169 | .7 4.5 | pF

BC207, 208, 2 .] 6.0 PP

BC237, 238, 25; . 4.5 17l

BC317, 318, 319 2.7 4.0 | pF
Noise Figure NP I0=0.2mA VCE=5V

BC107, 108 2 10 | 4B RG=2Ka f=1kHz

BC167, 168 2 10 | dB Af=200Hz

BC207, 208 2 10 | aB

BC237, 238 2 10 [ dB

BC317, 318 2 6 | dB

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

Note 1 : equal to the value of absolute maximum rat+ings.



BC107,8,9 BC167,89 BC207,8,9 BC237,89 BC3178,9

PARAMETER SYMBOL | MIN TYP MAX |(UNIT| TEST CONDITIONS
Noise Figure NF Ic=0.2mA Vog=5V

BC109 1.5 4 4B RG=2Kn. f=lkHz

BC169 4f=200Hz

BC209 only

BC239 Ic=0.2mA VCE=5V

BC319 2 4] RG=2KQ f=30Hz-15KHz

D.C. CURRENT GAIN (HFE) @ VCE=5V TA=25°C

BC107, 167, 207, 237, 317 | BC107, 167, 207, 237, 317
at 1¢ | BCl0s, 168, 208, 238, 318 | BC108, 168, 208, 238, 318 | BCl08, 168, 208, 238, 318
(Pulsed) BC109, 169, 209, 239, 319 | BC109, 169, 209, 239, 319
se
HFE GROUP A HFE GROUP B HFE GROUP C
MIN TYP MAX MIN TYP MAX MIN TYP MAX
0.01mA 40 90 40 170 100 290
2mA 110 170 220 200 300 450 420 520 800
100mA 100 160 270
h-PARAMETERS @ IC=2mA VCE=5V f=1kHz Tp-p50c (Note 2)
B
hh - PARAMETER syvpor, | FFE GROUP A HFE GROUP B FE GROUP C | o-m
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
Input Impedance hie 1.6 2.7 4.5] 3.2 4.5 8.5 6 8.7 15 Ko
Voltage Feedback Ratio hre 1.5 2 3 <074
Small Signal Current Gain | hse 125 190 260 | 240 330 500 [ 450 580 900
Output Admittance hoe 18 30 30 60 60 110 | pv
TYPICAL CHARACTERISTICS AT TA=259C (Pulse Test)
D.C. CURRENT GAIN VBE AND VCE(sat)
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
T T
Heg v)
Veg=5v
600 1.2
GROUP_C 1o
w00 il N ' Vee LK
0.8 =
P GROUP. B \ @ Veesv [ 3
0.6
T N il
200 GROUP A N 04 v
T T =~ @c's(u;; '
0.2 I<: " B -
0 0 - o o W N A |
0.01 0.1 1 10 100 0.1 1 10 100
Ic (mA) Ic (mA)
Note 2 :

This table is not applicable to BC207,8,9.



BC107,8,9 BC167,89 BC207,89 BC237,89 BC317,89

TYPICAL CHARACTERISTICS

COMMON EMITTER
OUTPUT CHARACTERISTICS
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BC140 BC141
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE BC140, BC141 ARE NPN SILICON PLANAR CASE T0-39
EPITAXTAL TRANSISTORS RECOMMENDED FOR I |

AF DRIVERS AND OUTPUTS, AS WELL AS FOR
SWITCHING APPLICATIONS UP TO 1 AMPERE.
THE BC140, BC141 ARE COMPLEMENTARY TO

THE PNP TYPE BC160, BC161 RESPECTIVELY.

CEB
ABSOLUTE MAXIMUM RATINGS BC140  BC141
Collector-Emitter Voltage (VBE=0) VCES 80V 100V
Collector-Emitter Voltage (IB=0) VCEO 40V 60v
Emitter-Base Voltage VEBO v v
Collector Current Ic 1A
Total Power Dissipation (@ TC <45°C) Ptot 3.W
(e Ta <45°C) 650mW
Operating Junction & Storage Temperature %5 Tstg =55 to 175°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
BC140 BC141
PARAMETER SYMBOL MIN TYP MAX|MIN TYP Max UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage | BVCES 80 100 V | I¢c=0.1mA VBE=0
Collector-Emitter Breakdown Voltage | LVCEO * | 40 60 V | Ic=50mA IB=0
Emitter-Base Breakdown Voltage BVEBO 7 7 V | IE=0.lmA.IC=0
Collector Cutoff Current ICES 100 100 | nA | VeEs=60V
100 100 | pA | Vops=60V Ta=150t
Collector-Emitter Saturation Voltage VCE(sat)* 1 1|V |Ic=1A 1Ip=0.1A
Base-Emitter Voltage VBE * 1.8 1.8| V |Ic=1A VCE=1V
D.C, Current Gain HFE * 40 250| 40 - 250 - IC=100mA VCE=1V
Group 6 40 100| 40 100
Group 10 63 160| 63 160
Group 16 100 250|100 250
HFE Matched Pair Ratio gg'% * 1.41 1.41 Ic=100mA VCE=1V
Current Gain-Bandwidth Product fp 50 150 50 150 MHz | Ic=50mA VoE=10V
Collector-Base Capacitance Cob 10 25 10 25| pF | VCcB=10V IE=0
f=1MHz
Bnitter-Base Capacitance Cib 80 80 PF | VER=0.5V Ic=0
f=1MHz
Turn-On Time ton 250 250 | nS | Ic=100mA IB]=5mA|
Turn-Off Time toff 850 850 | nS | Ic=100mA
IBl=-1B2=5mA
* Pulse Test s Pulse Width=0,3mS, Duty Cycle=l%



BC140 BC141

SWITCHING TIME TEST CIRCUIT (ton, toff)

TYPICAL CHARACTERISTICS
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BC146

MINIATURE NPN AF LOW NOISE
SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION

The BC 146 is aNPNsilicon planar epitaxial transistor
in miniature plastic package designed for hearing
aids, watches, paging systems and other equipment
where small size is of paramount importance. The
BC 146 is complementary to PNP BC 200.

ABSOLUTE MAXIMUM RATINGS

MECHANICAL OUTLINE
MT=-42

Collector-Base Voltage Veso 20v
Collector-Emitter Voltage Veeo 20v
Emitter-Base Voltage Veso v
Collector Current le 50mA
Total Power Dissipation at T <45°C Prot 50mw
Junction Temperature T: 125°C
Storage Temperature Range T'm‘ —65°C to + 125°C
THERMAL RESISTANCE
Junction to Ambient Bja 1.8°C/mW
ELECTRICAL CHARACTERISTICS AT Ta = 25°C"
BC 146R BC 148Y BC 146G
PARAMETER SYMBOL | MIN TYP MAX |MIN TYP MAX | MIN TYP MAX | UNIT TEST CONDITIONS
Collector-Base Cutoff Iceo 100 100 100 | nA Veg=20V 1g=0
Current
Collector-Emitter Knee | Vcgk 200 200 200 mv | ic=2mA 1g=value
Voltage for which Ic-I.ZmA
and Veg=1V
Base-Emitter Voltage Vge 570 570 570 mV Vce=0.6V lc-O.ZmA
Base-Emitter Voltage VBg 630 630 630 mV | Veg=1V Ig=2mA
DC Current Gain Hfe 80 120 200 140 220 3860 280 380 650 Vcg=0.5V Ic-O.zmA
DC Current Gain Heg 100 140 280 Vce=1V " 1a=2mA
Noise Figure NF 15 16 4 1.6 dB Vce=5V Ic-O.ZruA
Rg=2Kn
f=30Hz—15KHz
Transition Frequency fr 80 110 150 MHz | VCg=6V Ig=2mA
Collector Capacitance | Cgy) 25 25 25 pF | veg=5V 1g=0
f=1MHz
TYPICAL h-PARAMETERS AT Vp=0.5V, 10=0.2mA, f=1KHz
PARAMETER SYMBOL BC 146R BC 146Y BC146G UNIT
Input Impedance hie 20 30 45 KQ
Reverse Voltage Transfer Ratio he 15 25 40 x104
Small Signal Current Gain hee 130 240 400
Output Admittance hoe 15 20 35 uu




BC146

DC CURRENT GAIN

COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLT

TYPICAL ELECTRICA". CHARACTERISTICS AT T, = 26°C
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PNP SILICON AF MEDIUM

BC160 BC161

POWER AMPLIFIERS & SWITCHES

THE BC160, BC161 ARE PNP SILICON PLANAR CASE T0-32
EPITAXTAL TRANSISTORS RECOMMENDED FOR r—
AF DRIVERS AND OUTPUTS, AS WELL AS FOR 24
SWITCHING APPLICATIONS UP TO 1 AMPERE.
THE BC160, BCl61 ARE COMPLEMENTARY TO
THE NPN TYPE BC140, BC141 RESPECTIVELY.
CEB
ABSOLUTE MAXIMUM RATINGS BC160  BC161
Collector-Emitter Voltage (VBE=0) -VCES 40V 60V
Collector-Emitter Voltage (Ip=0) -VCEO 40V 60V
Emitter-Base Voltage ~VEBO 5v S5V
Collector Current -Ic 1A
Total Power Dissipation (@ TC<450C) Ptot 3w
(e Ta <45°C) 650mw
Operating Junction & Storage Temperature Tjy Tstg -55 to 175°C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)
PAR BC160 BC161
ARAMETER SYMBOL MIN TYP MAX|MIN TYP MaX UNIT| TEST CONDITIONS
ollector-Emitter Breakdown Voltage | -BVCES 40 60 Vv | -Ic=0.1mA VBE=0
Collector-Emitter Breakdown Voltage | -LVCEO *| 40 60 Vv | -I1c=50mA IB=O
Enitter-Base Breakdown Voltage -BVEBO 5 5 V | -IE=0.1mA IC=0O
Collector Cutoff Current -ICES 100 100| nA | VCE=VCES
100 100| pA | VCE=VCES Tp=1500C
Collector-Emitter Saturation Voltage| -VCE(sat)# 1 1| Vv | -IC=1A -IB=0.1A
Base-Emitter Voltage -VBE * 1.7 1.7\ Vv | -Ic=1A -VCE=1V
D.C. Current Gain HFE * 40 250| 40 250 -1C=100mA -VCE=1V]
Group 6 40 100| 40 100
Group 10 63 160| 63 160
Group 16 100 250{100 250
HFE 1 *
HFE Matched Pair Ratio e 2 1.41 1.41 -IC=100mA ~VCE=1V]
Current Gain-Bandwidth Product fp 50 140 50 120 MHz | ~IC=50mA ~VCE=10V]
Collector-Base Capacitance Cob 18 30 18 30| pF| -VCB=10V Ig=0O
f=1MHz
Emitter-Base Capacitance Cib 180 180| pF| -VEB=0.5V Ic=0
f=1MHz
Turn-On Time ton 500 500| nS| -IC=100mA-IHl=5mA
Turn-0ff Time toff 650 650 nS| -Ic=100mA
-IB1=IB2=5mA

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%



BC160 BC161

SWITCHING TIME TEST CIRCUIT (ton, toff)

TYPICAL CHARACTERISTICS
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BC177,8,9 BC204,5,6 BC257,8,9 BC307,89 BC320,1,2
PNP SILICON AF SMALL SIGNAL TRANSISTORS

THE ABOVE TYPES ARE PNP SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF SMALL
SIGNAL AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS.

BC177, 8, 9 are complementary to BC107, 8, 9
BC204, 5, 6 are complementary to BC207, 8, 9
BC257, 8, 9 are complementary to BCl67, 8, 9
BC307, 8, 9 are complementary to BC237, 8, 9
BC320, 1, 2 are complementary to BC317, 8, 9
TO-18 T0-106 T0-92B TO-92F T0-92A
CASE ﬁ (e ]
CBE CBE ECB E3C
BC177,8,9 BC204,5,6 BC257,8,9 BC307,8,9 BC320,1,2
ABSOLUTE MAXIMUM RATINGS
TYPE -VeBo -VCES -VCEO ~VEBO -Ic(pc) Piot » Tj» Tstg
() (v () ) (ma) (mw)
BC177 50 50 45 5 100 300
BC178 30 30 25 5 100 300 -55 to 175°C
BC179 25 25 20 5 100 300
BC204 50 45 5 100 300
BC205 25 20 5 100 300 -55 to 125°C
BC206 25 20 5 100 300
BC257 50 50 45 5 100 300
BC258 30 30 25 5 100 300 -55 to 150°C
BC259 25 25 20 5 100 300
BC307 50. 50 45 5 100 300
BC308 30 30 25 5 100 300 -55 to 150°C
BC309 25 25 20 5 100 300
BC320 50 45 6 150 310
BC321 45 30 5 150 310 -55 to 150°C
BC322 30 20 5 150 310

* Total Power Dissipation @ Ta< 25°C



BC177,89 BC204,5,6 BC257,8,9 BC307,89 BC320,1,2

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX (UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage -BVCBO I v -Ic=10pA Ig=0
Collector-Emitter Breakdown Voltage -LVCEO * |Note 1 v -Ic=2mA IB=0
Emitter-Base Breakdown Voltage ~BVEBO ! v -Ig=lpA  Ig=0
Collector Cutoff Current -IcEs

BC177, 178, 179 15 | nA | VCE=VCES VBE=0

BC257, 258, 259 | only & | pA | VCE=VCES VBE=0
BC307, 308, 309 Tp=1250C

[Collector Cutoff Current -IcBO 50 | nA | -Vgp=45V_ IE=0

BC204 only 3 | pA | -VOB=45V IE=0
TA=650C

-ICBO 50 | nA | -V¢B=20V- IE=0

BC205, 206 only 5| pA | -VcB=20V Ig=0
TA=65°C

-Icro 30 | nA | -vop=20V_1E=0

BC320, 321, 322 only 15 | pA ~VoB=20V Ig=0
TA=1000C

{Collector-Emitter Saturation Voltage |-VCE(sat)*
0.1 0.3 |V ~Ic=10mA -IB=0.5mA

All types
0.25 \'4 ~IC=100mA -IB=5mA

Collector-Emitter Knee Voltage -VCEK

BC177, 178, 179 ) only 0.3 0.6 |V -I¢=10mA,Ip=value at

BC307, 308, 309 which -Ic=11mA -Vog=1Y]
Base-Emitter Saturation Voltage -VBE(sat)*

0.72 A -Ic=10mA -IB=0.5mA

All types 0.92 Vv | -Ig=100mA -IB=5mA
Base-Emitter Voltage All types -Vpg * 0.6 0.65 0,75| V| -IC=2mA -VCE=5V _

BC320, 321, 322 only -VBE * 0.7 0.77|V -IC=10mA -VCE=5V
Current Gain-Bandwidth Product fp 180 MHz | -I¢=10mA ~VCE=5V
Collector-Base Capacitance Cob -Vcp=10V  IE=0

BC177, 178, 1 %g 1| eF £=1MHz

BC257, 258, £ oF ]

BC307, 308, 309 3.2 6 | pF

BC320, 321, 322 3.2 4 | pF
Noise Figure NF -Ic=0.2mA -VCE=5V

BC177, 178 2 10 | dB |RG=2Ka f=1kHz

BC204, 205 2 10 | dB | af=200Hz

BC257, 258 2 10 | dB

BC307, 308 2 10 | dB

‘BC320, 321 2 6 [aB

* Pulse Test : Pulse Width=0.3mS, Duty Cycle-I%
Note 1 : equal to the value of absolute maximum ratings.



BC177,8,9 BC204,5,6 BC257,89 BC307,89 BC320,1,2

PARAMETER SYMBOL | MIN TYP MAX |UNIT TEST CONDITIONS
‘Noise Figure NF ~1c=0.2mA -VfE-5V
BC179 1.2 4 | 4B RG=2KQ £=I1KHz
RC206 Af=200Hz
:g';’gg only -Ic=0.2mA -VCE=5V
. =2K0 f=30Hz-15KHz
o322 1.2 4 | dB RG:
D.C. CURRENT GAIN (HFE) @ ~VgE=5V TA=25°C
BC177,204,257,307,320|BC177,204,257, 307, 320| BC177,204,257, 307, 320
at<Ic  |Bc178,205,258,308,321 | BC178, 205,258, 308, 321| BC178, 205,258, 308, 321 | BC178, 205, 258, 308, 321
(Pulsed) BC179, 206,259,309, 322 BC179, 206,259, 309 , 322
HFE GROUP VI HPFE GROUP A HFE GROUP B HFE GROUP C
MIN  TYP  MAX MIN  TYP  MAX MIN  TYP  MAX MIN  TYP  MAX
0.01mA 70 110 200 330
2mA 70 110 140 110 170 220 200 300 450 420 520 800
100mA 60 80 140 240
h - PARAMETERS @ -IC=2mA -VCE=5V f=lkHz TA=250C" (Note 2)
HFE GROUP VI| HFE GROUP A | HFE GROUP B | EFE GROUP C
h -
PARAMETER STMBOL | MIN TYP MAX | MIN TYP MAX | MIN TYP MaX | TvP Max | PIT
Input Impedance Lie 1.4 2.7 4.5 8.7 K
Voltage Feedback Ratio hre 2.5 3 3.5 4 x10”
Small Signal Current Gain hre 75 110150 | 125 190 260 | 240 330 500 | 450 580 900
Output Admittance hoe 20 25 35 60 utr

TYPICAL CHARACTERISTICS AT TA=250C (Pulse Test)

D.C. CURRENT GAIN

VBE AND VCE(sat)

vs COLLECTOR CURRENT vs COLLECTOR CURRENT
Hggl (V)
=Veg=56vV
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ROV S ‘10
AN Vee L
400 P 0.8 @<Vg=5V I
: GROUE 3 06
s i mis i
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0 LI | 0 T T 1T]1[1[
001 0.1 1 10 100 0.1 1 10 100
=lic (mA) =Ic (mA)

Note 2 : This table is not applicable to BC204,5,6.




BC177,89 BC2045,6 BC257,89 BC307,89 BC320,1,2

TYPICAL CHARACTERISTICS (Tp=25°C UNLESS OTHERWISE SPECIFIED)
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BC182 BC212

COMPLEMENTARY
SILICON AF SMALL SIGNAL AMPLIFIERS & DRIVERS

THE BC182(NPN) AND BC212(PNP) ARE COMPLEMENTARY
SILICON PLANAR EPITAXTAL ‘TRANSISTORS FOR USE IN
AF SMALL SIGNAL AMPLIFIERS AND DRIVERS, AS WELL
AS FOR LOW POWER UNIVERSAL APPLICATIONS.
TYPES FEATURE GOOD LINEAR1:Y OF BC CURRENT GAIN.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage
Collector Current

Total Power Dissipation (TA<250C)

Operating Junction & Storage Temperature

BOTH

For o-n-p devices. voitage and current values are negative

VeBo
VCEO
VEBO
Ic

Ptot

T3s Tstg

CASE TO-92F

BC182(NPN)

60V
50v
6V

CEB

200mA

300mW

derate 2.4mW/oC above 250C
=55 to 1500C

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

BC212(PNP)

60V
50v
5V

BC182(NPN) BC212(PNP)

PARAMETER SYMBOL MIN TYP MAX| MIN TYP MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVgpo 60 60 Ic=0.0lmA IE=O
Collector=Emitter Breakdown LVCcEO ¥ 50 50 v | Ic=2mA Ip=0

Voltage
Emitter-Base Breakdown Voltage |BVEBQ 6 5 v IE=0.01lmA IC=0
Collector Cutoff Current IcBo 15 nA | VoBE=50V IE=0
15| nA | VCB=30V Ig=0
Emitter Cutoff Current IEBO 15 15| nA | VEB=4V I¢=0
Collector-Emitter Saturation VeE(sat)* 0.05 0.25 0.05 V | Ic=10mA IB=0.5nA
Voltage . . 0.14 0.6 Vv IC=100mA IB=5mA
Base-Emitter Saturation Voltage VBE(eat * . . 0¢85 1.1| V Ic=100mA Ip=SmA
Base-Emitter Voltage VBE # {0.55 0.62 0.7 | 0.5% 0.62 0.7 V Ic=2mA VCE=5V
D.C. Current Gain HFE * 40 40 Ic=10pA VCE=5V
120 460 | 60 220 IC=2mA VCE=5V
. 80 110 Ic=100mA VCE=5V
Small Signal Current Gain hre Ic=2mA VCE=5V
Group A 125 260 | 100 300 f=lkHz
Group B 240 500 | 200 400
Current Gain-Bandwidth Product |fp 150 220 200 300 MHz| IC=10mA VCE=5V




BC182 BC212

PARAMETER SYMBOL | BC182(NPN) BC212(PNP) |UNIT| TEST CONDITIONS
MIN TYP MAX| MIN TYP MAX|
Collector-Base Capacitance Cob 3.7 5 5 pF | VCB=10V Ig=0
f=1MHz i
Noise Figure NP 2 10 1.5 10| dB | I¢=0.2mA VCE=5V
Rg=2KA f=1kHz
A £=200Hz

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

TYPICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
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BC200

MINIATURE PNP AF LOW NOISE
SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION

The BC 200 is a PNP slllcon planar epltaxl

splalc,

ial transistor
for hearing

ands watches, pagmg systems and aother equipment
where small size is of paramount importance. The
BC 200 is complementary to NPN BC 146.

ABSOLUTE MAXIMUM RATINGS

MECHANICAL OUTLINE

MT=-42

s

zﬁ_ﬁ}
1 10wmin
—

ALL DIMENSIONS IN mm

Collector-Base Voltage =Veso 20v
Collector-Emitter Voltage ~Vceo 20v
Emitter-Base Voltage ~Veso 5V
Collector Current =lc 50mA
Total Power Dissipation at T < 45°C Prot 50mW
Junction Temperature :_] 125°p
Storage Temperature Range stg —65°C to + 125°C
THERMAL RESISTANCE
Junction to Ambient Bja 1.6°C/mwW
ELECTRICAL CHARACTERISTICS AT Tp = 25°C
BC 200R BC 200Y BC 200G
PARAMETER SYMBOL | MIN TYP MAX |MIN TYP MAX |MIN TYP MAX | UNIT | TEST CONDITIONS
Collector Cutoff Current | =icgo 100 100 100 nA  |=Vcg=20V lg=0
Collector Cutoff Current | =Icgo 1 1 1 | pA  |=Vggm20V 1g=0
Tj~1259C
Collector-Emitter Knee | =Vcgk 200 200 200 mV [l =2mA =ig=value
Voltage for which ~|c-z.zmA
and ~Vcg=IV
Base-Emitter Voitage -VBg 680 580 580 mV  |=VCcg=0.5V =IC=0.2mA
Base-Emitter Voltage “Vge 650 650 650 mV  =Vcg=IV =lg=2mA
D.C. Current Gain Hpg (80 76 105 | 85 140 200 |165 260 400 ~VCE=06V  =Ic=0.2mA
D.C. Current Gain Heg |60 100 175 -VCe=1V “Ig=2mA
Noise Figure NF 15 15 4 15 dB  [~Veg=5V -1c=0.2mA
Rg=2KQ
£=30Hz to 16KHz
Transition Frequency fr 110 150 MHz [~Vcg=5V =lg=2mA
Collector Capacitance Cepr 4.5 4.5 45 pF  |=Vgg=BV 1g=0
f=1MHz
TYPICAL h-PARAMETERS AT =Vog =05V, =1c=0.2mA, f=1KHz
PARAMETER SYMBOL BC 200R BC 200Y BC 200G UNIT
Input Impedance hie 12 15 20 K
Reverse Voltage Transfer Ratio hee 13 25 40 x10-4
Small Signal Current Gain hte 80 160 270
Output Admittance hoe 13 18 33 Hu




BC200

TYPICAL ELECTRICAL CHARACTERISTICS AT Tj = 25°C
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BC286 BC287

COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

CASE T0-39
THE BC286(NPN) AND BC287(PNP) ARE COMPLEMENTARY
SILICON PLANAR EPITAXIAL TRANSISTORS FOR AF @F‘R
DRIVERS AND OUTPUTS, AS WELL AS FOR SWITCHING
APPLICATIONS UP TO 1 AMPERE. ‘
CEB

ABSOLUTE MAXIMUM RATINGS ., ;0. ewce. vitoe snd custon saios s ogats. BC286(NPN)  BC287(PNP)
Collector-Base Voltage VcBo 0V 60V
Collector-Emitter Voltage VCEO 60V 60V
Emji tter-Base Voltage VEBO SV 5V
Collector Current I¢ 1A
Total Power Dissipation (@ TC <250C) Ptot 4w

(e Tas25°C) 0.8W
Operating Junction & Storage Temperature TJ, Tstg =55 to 200°C

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

BC286(NPN) | BC287(PNP)
PARAMETER SYMBOL |,y myp max| w1 mvp wax|VIT| TEST CONDITIONS
Collector-Pase Breakdown Voltagel BV(mo 70 v Ic=0.1mA IEg=0
60 v Ic=0.01mA IE=O
Collector-Emitter Breakdown LVCEO * | 60 60 v IC=10mA  IB=0
Vol tage
Emitter-Base Breakdown Voltage BYERO 5 v IE=0.1mA Ic=O
5 v IE=0.01lmA IC=0
Collector Cutoff Current IcBo 20 50| nA | VcB=30V  IE=O
Collector-Emitter Saturation VCE(sat)* 0.4 1 0.45 1|V | IC=1A Ip=0.1A
Voltage .
Base-Emitter Voltage VBE * 0.87 0.9 v Ic=500mA VCE=2V
D.C. Current Gain HFE # 20 180| 20 200 IC=500mA VeE=2V
Current Gain-Bandwidth Product fp 150 140 MHz | IC=50mA VCE=5V
Collector-Base Capacitance Cob 11 18 pF | Vop=10V Ig=0
f=1MHz

* Pulse Test 3 Pulse Width=0.3mS, Duty Cycle=1%




BC286 BC287

TYPICAL CHARACTERISTICS

. Ptot vs TA HFE (NORMALIZED) vs Ic
2.0 ' Ta=2550
Pulse Test
- N | ~ 1.6 VCE-EY
(\o\" E |
AN 5 L il
Piot i S g A I
A |
(w) \&1‘6‘ E 0.8
2
1 Nopd 3 4
Yo Heat \ 0.4
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BC300 BC301 BC302
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

CASE TO-39
THE BC300, BC301, BC302 ARE NPN SILICON PLANAR
EPITAXTAL TRANSISTORS RECOMMENDED FOR AF DRIVERS EF‘_
AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICAT-
TONS UP T 1 AMPERE. THEY ARE COMPLEMENTARY TO
THE PNP TYPE BC303 AND BC304.
CEB
ABSOLUTE MAXIMUM RATINGS BC300  3C301 BC302
Collector-Base Voltage VCcBO 120V a0V 60V
Collector-Emitter Voltage VCEO 80V 60V 45V
Emitter-Basc Voltage VEBO v
Collector Current Ic 1A
Total Power Dissipation (TC< 250C) Ptot 6W
(Ta<w2s0C) 850mW
Operating Junction & Storage Temperature Tjy Tstg -55 to 175°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
PARAMETER SYMBOL MIN TYP MAX | UNIT| TEST CONDTIONS
Collector-Emitter Breakdown Voltage LVCEQ * Ic=100ma I3=0
BC300 80 v
BC301 60 v
BC302 45 v
Collector-Emitter Breakdown Voltage LVCEV * Ic=100mA VEB=1,%5
BC300 only 120 v
BC301 only 90 v
Collector Cutoff Current IcBO 20 | nA VcB=60V IE=0
Emitter Cutoff Current IEBO 20 | nA VER=TV  Ic=0
Collector-Fmitter Saturation Voltage VCE(sat)* 0.1 0.5} Vv IC=150mA Ip=15mA
Base-Emitter Voltage VBE * 0.78 v Ic=150mA VCE=10V
D.C. Current Gain HFE * 20 1c=0.1mA VCE=10V
40 240 Ic=150mA VCE=10V
20 Ic=500mA VCE=10V
D.C. Current Gain Group 4 HFE * 40 80 Ic=150mA VCE=10V
Group 5 T0 140
Group 6 120 240
Current Gain-Bandwidth Product fp 120 MHz | IC=10mA VgE=10V
Collector-Base Capacitance Cob 10 pF VCB=10V Ig=0
f=1MHz

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%



BC300 BC301 BC302

TYPICAL CHARACTERISTICS

e Ptot vs Ta 2,0 HFE (W0 ZED) vs Ic
) TA=25°¢
Pulse Test
E 1.6 VcE=10V
Piot S|
(w) G g 1.2
4 2, S =g N
$ Z o.8 X
Q, N
2 N &
- & 0.4
X Heat Sing
g 0
50 100 150 200 1 10 100 1000
Ta () Ic (ma)
VCE(sat) & VBE(sat) & VBE vs IC 2 fp vs Ig
1.0, rm ] 0 Tp=250¢
| pate VCE=10V
0.8/— vm;(saﬂ L 200 :
e 1c720 18 =§1| H £ - - '
0.6 Tp=250C 150 =
‘1(-@-10 Pulge Test (15z) 1l
VOLT —t I MHz m
100
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i
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c1 1 0 100 1000 1 10 100 1000
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BC303 BC304
PNP SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

CASE TO-39
THE BC303, BC304 ARE PNP SILICON PLANAR EPITAXIAL
TRANSISTORS RECOMMENDED FOR AF DRIVERS & OUTPUTS, (3
AS WELL AS FOR SWITCHING APPLICATIONS UP TO 1
AMPERE. THEY ARE COMPLEMENTARY TO THE NPN TYPE
BC300, BC301, BC302. ‘

cVB
E
ABSOLUTE MAXIMOM RATINGS BC303  BC304
Collector-Base Voltage -VeBo 85V 60V
Collector-Emitter Voltage -VcEO 60V 45V
Emitter-Base Voltage ~-VEBO v v
Collector Current -Ic 1A
Total Power Dissipation (Tc<250¢) Ptot 6w
(Ta<250¢) 850mW
Operating Junction & Storage Temperature Tj, Tstg =55 to 175¢C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)
PARAMETER SYMBOL MIN TYP MAX |UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage -LVcEo *- : -IC=100mA IB=0
BC303 60 v
BC304 45 v
Collector-Emitter Breakdown Voltage ~LVeRY -Ic=100mA -VEg=1,5Y]
BC303 only 85 v
Collector Cutoff Current -IcBO 20 | nA -VeB=60V Ig=0
Emitter Cutoff Current -IEBO 20 | nA -VEB=5Y Ig¢=0
Collector-Emitter Saturation Voltage ~VCE(sat)* 0.1 0.65( Vv -IC=150mA -IB=15mA
Base-Emitter Voltage ~VEE * 0.78 v =Ic=150mA -VCE=10V
D.C. Current Gain Hrg * 20 -Ic=0.1mA -VCE=10V
40 240 -Ic=150mA -VCE=10V
20 =10=500mA -VCE=10V
D.C. Current Gain Group 4 HFE * 40 80 ~Ic=150mA ~VCE=10V
Group 5 70 140
Group 6 120 240
Current Gain-Bandwidth Product fp 100 MHz | -IC=10mA -VCE=10V
Collector-Base Capacitance Cob 17 pF ~-VoB=10V IE=O
f=1MHz

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%



BC303 BC304

TYPICAL CHARACTERISTICS

" Ptot vs TA
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BC327 BC328
PNP SILICON AF MEDIUM POWER TRANSISTORS

CASE TO-92F
THE BC327, BC328 ARE PNP SILICON PLANAR
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER
AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL
APPLICATIONS. THE BC327, BC328 ARE COM-
PLEMENTARY TO THE NPN TYPE BC337, BC338
RESPECTIVELY.
CEB
ABSOLUTE MAXIMUM RATINGS BC327 BC328
Collector-Emitter Voltage (VBE=0) -VeES 50V 30V
Collector-Emitter Voltage (Ip=0) ~VCEO 45V 25V
Emitter-Base Voltage -VEBO 5V
Collector Current -I¢ 0.84
Collector Peak Current (t<10mS) ~Iom 1.54
Total Power Dissipation (@ Tc <250C) Ptot 1.4w
(e Ta<250¢C) 625mW
Operating Junction & Storage Temperature Tj» Tstg -55 to 150°C
THERMAL RESISTANCE
Junction to Case Sjc 909C/W  max.
Junction to Ambient 6ja 200°C/W  max.
Ptot vs TA Hrg vs IC
20 20 | NI Ta=25oc |
T -Vez=1v
. 200 Pulse Test
ER iy
A —— =
P 150
tot \%’J Hpp 19 N
(w) 1.0 \go N
NS 100 T
Fe Ne
0.5 — ! S !
5 0 qeet {2{. 50
Sj% lﬂ
6 L TN 0

0 50 100 150 200 1 10 100 1000
Ta (°c) -Ic (mA)



BC327 BC328

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

BC327 BC328
PARAMETER SYMBOL MIN TYP MAX | MIN TYP MAX UNIT | TEST CONDIﬂONS
Collector-Emitter Breakdown Voltage |-BVCES 50 30 V | -Ic=0.1mA Vpg=0
Collector-Emitter Breakdown Voltage ~LVogo *| 45 25 v «Ig=10mA Ip=0
Emitter-Base Breakdown Voltage -BVgBo 5 5 v -Ig=0.1mA Ic=0
Collector Cutoff Current -IcES 100 nA | -Vopg=45V
. 100 | nA | -VGES=25V
10 RA | ~VCES=45V Tp=1259C|
10 | pA | -VeEs=25V Tp=1250C
Collector-Emitter Saturation Voltage|-VCE(sat)* 0.7 | 0.7 | V | -Ic=500mA ~IB=50mA
Base-Emitter Voltage =VBE * 1.2 l.21 V ~I0=300mA -VCE-IV
D.C. Current Gain HpE * 100 630 | 100 630 ~Ic=100mA -VCE=1V
Group 16 100 250 | 100 250
Group 25 160 400 | 160 400
Group 40 250 630 | 250 630
All Groups 40 40 ~Ic=300mA -VCE=1V
Hpg Matched Pair Ratio HFE 1 1.41 1.41 -1C=100mA -VCE=1V
HFE 2
Current Gain-Bandwidth Product fp 100 100 MHz | -I¢c=10mA -VCE=5V
Collector-Base Capacitance Cob 14 14 pF | -Vcp=10V Ig=0
f=1MHz
# Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
VeE(sat) & VBE vs Ic fp vs Ig
. 200 e
Tp=25°C / TA=259C
Pulse Test » VR
o 160 oret
el Jlliing
0. =TI |VEE ‘ fp 120 A
R @ -Ver=1V
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0.4 80
/
il
0. CE(sat) v / 4 i
@ I~=10I3
C B
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1 10 100 1000 1 10 100 1000
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BC337 BC338
NPN SILICON AF MEDIUM POWER TRANSISTORS

THE BC337, BC338 ARE NPN SILICON PLANAR
EPITAXTAL TRANSISTORS FOR USE IN AF
DRIVER AND OUTPUT STAGES, AS WELL AS FOR
UNIVERSAL APPLICATIONS. THE BC337, BC338
ARE COMPLEMENTARY TO THE PNP TYPE BC327,
BC328 RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS
Collector-Emitter Voltage (VpE=0)
Collector-Emitter Voltage (Ip=0)
Enitter-Base Voltage
Collector Current
Collector Peak Current (t< 10mS)
Total Power Dissipation (@ Tg <25°C)

(e Ta £25°C)
Operating Junction & Storage Temperature

THERMAL RESISTANCE
Junction to Case

Junction to Ambient

© 2.0

1 ¢ 5  ——
Piot \\% A
1.0 Qra
®

(W)

0.5 —nJo

e,
& t\slm-

) 50 100 150 200
Ta (°c)

CASE TO-92F
CEB
BC337 3BC338
Vces 50V 30V
VCEO 45V 25V
VEBO 5V
Ic 0.8A
IcM 1.5A
Piot 1.4W
625mW
Tj, Tstg -55 to 150°C
9jc 90°C/W  max.
Oja 200°C/W  max.
h:s vs I
250 FE c
m I ma=250c
I veg=1v
200 Pulse Test!
" | punpntate |
FE 150 iz |
100 I
50
0
1 10 100 1000
Ic (mA)



BC337 BC338

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL | B PE33T o | vrneueh Max | UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage |BVcgs 50 30 v Ic=0.1mA VBE=0
L:llector-mitter Breakdown Voltage |LVgpo #| 45 25 v Ic=10mA Ip=0

itter-Base Breakdown Voltage BVERO 5 5 v IE=O.1mA IC=0
Collector Cutoff Current IcES 100 nA | VCES=45V
100 | nA | Vogs=25V
10 ph | Voms=45v mas1250C
10 | nA | VoEs=25V Tp=1259C
Collector-Emitter Saturation Voltage|VCE(sat)* 0.7 0.7V |Ic=500mA Ip=50mA
Base-Emitter Voltage VEE * 1.2 l2 |V Ic=300mA VCE=1V
D.C. Current Gain HFE * 100 _ 630 (100 630 Ic=100mA Vog=1V
Group 16 100 250 {100 250
Group 25 160 400 (160 400
Group 40 250 630 |250 630
A1l Groups 40 40 I=300mA Vop=1V
Hpr Matched Pair Ratio Brp 1, 1.41 1.41 Ic=100mA VCE=1V
HFE 2
Current Gain-Bandwidth Product fp 100 100 MHz [IC=10mA V(CE=S5V
Collector-Base Capacitance Cob 10 10 pF | Vcp=10V IE=0
f=1MHz
* Pulse Test 3 Pulse Width=0.3mS, Duty Cyclé=1%
VeE V. b fp vs I
1.0 CE(sat) & Vpg vs I¢ 200 T c :
ML T
0.8 P 160 ' N '
VBB 9 ! \
@ VeETY T)=25°C y \
0.6 fmme=ttT Pulse Test: fp 120
VOLT i ]
(MHz)
0.4 80
/
0.2 40
"CE(sag) PP Ty=250
OE @ I¢=101p mEss o " VCE=5V
1 10 100 1000 1 10 100 1000
Ic (mA) Ic (mA)

1.78.8300A



BC413 BC414 BC415 BC416

COMPLEMENTARY

SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE BC413, BC414, BC415, BC416 ARE SILICON PLANAR
EPITAXIAL TRANBISTORS FOR AF LOW NOISE PREAMPLIFIER
APPLICATIONS, THE BC413, BC414 ARE NPN AND ARE
COMPLEMENTARY TO THE PNP BC415, BC416 RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS

d 1t values are negative

Collector-Base Voltage
Collector-Emitter Voltage

Enitter-Base Voltage
Collector Current
Total Power Dissipation @ TA <250C

Operating Junction & Storage Temperature

ELECTRICAL CHARACTERISTICS (TA=250C

CASE TO-92F

CEB
BC413 BC414 BC415 BC416
(NPN) (NPN) (PNP) (PNP)

VcBo 45V 50v 45V 50v
Voo 0V 45V 35V 45V
VEBO 5V

1 100mA

Ptot derate 2.42W/00 abeve 250¢
14, Tetg -55 to 150°C

unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX | UNIT TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO Ic:lOPA Ig=0
BC413 45 v
BC414 50 v
BC415 45 v
BC416 50 v
Collector-Emnitter Breakdown Voltage | LVcgo Ic=10mA (Pulsed)
BC413 30 v Ip=0
BC414 45 v
BC415 35 v
BC416 45 v
Emitter-Base Breakdown Voltage BVEBO 5 v IE=10pA Ic=0
Collector Cutoff Current IcBO 15| nA VCB=30V IE=0
51 A VCB=30V IE=0
TA=1500C
Emitter Cutoff Current IEBO 15 [ nA VEB=4V Ic=0
Collector-Emitter Saturation Voltage| VeE(sat) 0.08 0.25( v IC=10mA IB=0.5mAl
0.25 0.6 | V IC=100mA IB=SmA
(Pulsed)




BC413 BC414 BC415 BC416

PARAMETER SYMBOL MIN TYP MAX |UNIT TEST CONDITIONS
Collector-Emitter Knee Voltage VeEK 0.3 0.6 | Vv Ig=10mA, Ip=value at
which IC=11mA VCE=1V
Base-Emitter Saturation Voltage VBE(sat) 0.92 A Ic=100mA IB=5mA(Pulsed)
Base-Emitter Voltage VBE 0.55 0,64 0.75| v IC=2mA VGE=5V
0.57 v IC=0.1mA Vgg=5V
Current Gain-Bandwidth Product £ 200 MHz Ic=10mA Veg=5V
Collector-Base Capacitance Cob VCcB=10V  Ig=0
BC413, BC414 2.7 oF f£=1MHz
BC415, BC4l6 3.2 23
Noise Figure NF Ic=0.2mA VQE=5V
BC413, BC414 1,2 2.5 | dB Rg=2Ka  f=30Hz-15KHz
BC415, BC4l6 1.2 2.0 |dB
Flicker Noise Voltage Referred to | En Ig=0.2mA VCE=5V
Base BC413, BC414 0,135 | pv Rg=2K1  f=10Hz-50Hz
BC415, BC416 011 | a¥v

D.C. CURRENT GAIN (EFE) AT VCE=S5V TA=25°C

BC415, BC4l6 BC413, BC414, BCA15, BC416 BC413, BCAl4, BC4l5, BC416
@ Ic HFE GROUP A HFE GROUP B HFE GROUP C
MIN TYP MAX MIN TYP MAX MIN TYP MAX
0.0lmA 40 100 100 170 100 290
2mA 120 170° 220 180 300 460 380 520 800
100mA 100 160 270
h - PARAMETERS AT IC=2mA VCE-5V f=1kHz TA=25°C
BFE GROUP A | HFE GROUP B | EFE GROUP C
b - PARAMETER | STMBOL | yiw ovp max|MIN TYP wax My Tvp wax | ONOT
Input Impedance hije 1.6 2.7 4.5| 3.2 4.5 8.5 6 8.7 15 Ka
Voltage Peedback Ratio hre 1.5 2 3 x1074
Small Signal Current Gain | heg 125 190 260| 240 330 500 |450 580 900
Output Admittance hoe 18 30 30 60 60 110 pv




BC413 BC414 BC415 BC416

FLICKER NOISE MEASUREMENT

Transistor under test Amplifier Band-Pass Filter AF Vaive Voltmeter

@

Ilﬁ @Z* il

Feedback (VY = comt)
-

TYPICAL CHARACTERISTICS AT TA=259C (Pulse Test)

D.C. CURRENT GAIN
vs COLLECTOR CURRENT

VBE AND VCE(sat)

vs COLLECTOR CURRENT

[ ] |
HFg i w
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600 1.2
GROUP _C 0
L
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BC413 BC414 BC415 BC416

TYPICAL CHARACTERISTICS (Tp=25°C UNLESS OTHERWISE SPECIFIED)

COMMON EMITTER CURRENT GAIN — BANDWIDTH PRODUCT
OUTPUT CHARACTERISTICS Vs COLLECTOR CURRENT
Ic fr
(mA) 5pA ] (MHz)
1.5 } 300 /CE=5V
4uA
1.0 i 3uA 200
1
[ o N
2nA \
0.5 = 100 > 1
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0 0
0 1 2 3 4 5 0.1 1 10 100
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BC431 BC432
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

THE BC431 (NPN) AND BC432 (PNP) ARE CASE TO-92F
COMPLEMENTARY SILICON PLANAR EPITAXIAL

TRANSISTORS FOR USE IN AF DRIVER AND

OUTPUT STAGES, AS WELL AS FOR UNIVERSAL

APPLICATIONS.
CEB
ABSOLUTE MAXIMUM RATINGS  r .p govces, voltageand currnt vaiuss e mogatve
Collector-Emitter Voltage (VBE=0) VeES 70V
Collector-Emitter Voltage (18=0) VeEo 60V
Emitter-Base Voltage VEBO 5V
Collector Current Ic 0.84
Collector Peak Current (t<10mS) IcM 1.54
Total Power Dissipation (e Tc < 25°C) Ptot 1.4W
(e Ta<250¢C) 625mW
Operating Junction & Storage Temperature Tj’ Tstg =55 to 150°¢
THERMAL RESISTANCE
Junction to Case 8jc 90°C/W max.
Junction to Ambient 9ja 2009C/W max.
Ptot vs Ty Hpg vs Ig
. 200
2.0 Ta=250¢]
160 1 VCF:;IV
Pul t
1.5 se Test
L+
Ptot frg 120 U
1.0 4
(w) 80 N
\
0.
5 10 I
0 Ul
(o] 50 100 150 200 1 10 100 1000

Ta (°cC) Ic (mA)



BC431 BC432

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage | BVpgps 70 v I1¢=0.1mA VBg=0
Collector-Emitter Breakdown Voltage | LVggo * " 60 v 1c=10mA 1IB=0
Emitter-Base Breakdown Voltage BVEBO 5 v Ic=0.1mA IC=0
Collector Cutoff Current IcES 100 | nA VoEs=60V

10 | pA Veps=60V Tp=125°C
Collector-Emitter Saturation Voltage VCE(sat)* 0.7 |V Ic=500mA IB=50mA
Base-Emitter Voltage VBE # l2 (| V Ic=300mA VCE=1V
D.C. Current Gain HFE * 63 250 Ic=100mA VCE=1V
Group 10 63 160
Group 16 100 250
411 Groups 40 Ig=300mA Veg=1V
g Matched Pair Ratio Brp1 1.41 Ic=100mA VgE=1V
HFE 2
Current. Gain-Bandwidth Product fp 100 MHz| ICc=l10mA VCE=5V
Collector-Base Capacitance BC431 Cob 12 pF VCB=10V 1g=0
BC432 17 pF f=1MH2
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
VcE(sat) & Vg vs Ic fp vs Ic
1.0 I 200 b ,‘1; 35
CE=5V
0.8 L o 160 |
VBE
—T @ VeE=LE=HT] . A
£ gttt
vOLT 0. TAn2590 T 120 / \Y 1
Pulse Test[]|. (MHz) \
0.4 1 80
0.2} — 0
VeE(sat) / 4
e Ic.101p i
bttty ] ok
1 10 100 1000 1 10 100 1000
Ic (ma) Ic (mA)

1.78.8100B.0810B



BC440 BC441 BC460 BC461

COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

CASE TO-39
THE BC440, BC441, BC460, BC461 ARE SILICON PLANAR

EPITAXIAL TRANSISTORS FOR AF DRIVERS AND OUTPUTS, p
AS WELL AS FOR SWITCHING APPLICATIONS UP TO 1
AMPERE. THE BC440, BC441 ARE NPN AND ARE COMPLE-
MENTARY TO THE PNP BC460, BC461 RESPECTIVELY.

1
I
1

Cis
E
BC440(NPN)  BC441(NPN)
ABSOLUTE MAXIMUM RATINGS For pnp devices, voltage and Current values are negatve. BCA60(PN’P BC461(PN'P)
Collector-Emitter Voltage (RBES 1000.) VCER 50V 5V
Collector-Emitter Voltage (Ip=0) VCEO 40V 60V
Emitter-Base Voltage VEBO 5V 5V
Collector Current Ic 1A
Collector Peak Current IcM 24
Total Power Dissipation (Tc<250C, VeES10V) py . 10W
(Ta<250C) 1w
Operating Junction & Storage Temperature Tj, Tstg -55 to 200°C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)
. BC440 BC441
PARAMETER SYMBOL BC460 BC461 UNIT | TEST CONDITIONS
MIN MAX |[MIN MAX
Collector-Emitter Breakdown LVCED * 40 60 v I¢=100mA IB=0
Voltage
Emitter-Base Breakdown Voltage BVEBO 5 5 v IE=0.1mA Ig=0
Collector Cutoff Current ICBO 100 100 | na VcB=40V  1E=O
Collector Cutoff Current IcER 10 pA VcE=50V RBE=1004]
10 )AA VCE=70V RBE=1004)
Collector-Emitter Saturation . VCE(sat)* 1 1]V IC=1A 1Ip=0.1A
Voltage
Base-Emitter Saturation Voltage VBE(sat)* 1.5 1.5 | V Ic=1A 1IB=0.1A
D.C. Current Gain HFE * 40 250 | 40 250 | Vv Ic=500mA VCE=4V|
Group 4 40 70| 40 70
Group 5 60 130 [ 60 130
Group 6 115 250 {115 250
20 Ic=1A VCE=2V
Current Gain-Bandwidth Product fp 50 50 MHz | IC=50mA VCEs4V
Collector-Base Capacitance Codb 25 25 pF VCB=10V IE=0
f=1MHz

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%



BC440 BC441 BCA460 BCA461

TYPICAL CEARACTERISTICS

Ptot vs Ta HFE (NORMALIZED) vs IC
b 20 T =255
Pulsc Test
~ 1.6 [VCE=4V
12 g
Piot C”‘: é 1.2 il N
TN g n
(W) » \x»qt Z 0.8
- " &
4 X% = 0.4 H
Jo Heat Sink. N o
1 ) ——
% 50 100 150 200 1 10 100 1000
Ta (%) Ic (ma)
VeE(sat) & VBE(sat) & VBE vs IC fp vs Ig
1.0 m ) 250 m TA=25°C—{l
1l { 00 HFVCE-W'
08 (st ’ l
_‘7@3163101“ = £ m
oc T
Emi m) Zin NN
YOLT y VOB ! 2 \
0.4 100 ) il
4
0
0.2 Vcs(yja_t) m ’ m
o Too10T
o @ Ic«10IB o I
1 10 1000 1 10 100 1000
Ic (mA) Ic (ma)

1.78.81004/B.08104/B



BC527 BC528
PNP SILICON AF MEDIUM POWER TRANSISTORS

THE BC527, BC528 ARE PNP SILICON PLANAR

EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER
AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL

APPLICATIONS. THE BC527, BC528 ARE COM-
PLEMENTARY TO THE NP TYPE BC537, BC538
RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage
Collector Current
Collector Peak Current (t< 10mS)
Total Power Dissipation (@ Tc <250C)
(e Ta<250¢)
Operating Junction & Storage Temperature

THERMAL RESISTANCE
Junction to Case
Junction to Ambient

Ptot vs T,

2.

Piot

(w)

200

CASE T0-92A
EBC
BC527  BC528
'VCBO 60V 80V
-VcEO 60V 80v
-VERo 6v
~Ig 1A
~Icm 1.5A
Pot 1.5W
625mwW
Tjy Totg =55 to 150°C
Ojc 839C/W max.
0
Ojq 200°C/W max.
Hpg vs Ip
fI
1 HI I
—UCE-XIP'" : ;
- ! man N
g 120E55F SypA NN
8
4Ur» TA=2 5!:(':
o Pulse Test
1 10 100 1000

“Ic (mA)



BC527 BCb28

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

BC527 BCS528
PARAMETER SYMBOL MIN wax | van MAX [UNIT| TEST CONDITIONS
Collector-Base Breakdown ~BVeBo 60 80 v ~Ic=0.lmA IE=O
Voltage
Collector-Emitter Breakdown -LVCcED * 60 80 v ~-Ic=10mA IB=0
Voltage
Emitter-Base Breakdown Voltage |[=BVEBO 6 6 v | -1gs0.01mA Ic-0
Collector Cutoff Current R 100 nA | -Vcp=40V. IE=O
100 | nA | -Vcp=60V Ig=0
Emitter Cutoff Current -IEBO 100 100 | nA | «Vgp=4V Ic=0
Collector-Emitter Saturation [-VCE(sat)¥ 0.7 0.7V ~Ic=500mA -IBa50mA
Voltage 1,2 1.5 | v | -Ig=1A -Ip=0.14
Base-Emitter Saturation Voltage-vm(,at)* 1.3 1.3V -Ic=150mA -IB=15mA
D.C. Current Gain HFE * 40 400 | 40 400 -IC=100mA -VCE=1V
Group 6 40 100 | 40 100
Group 10 63 160 | 63 160
Group 16 100 250 {100 250
Group 25 160 400. | 160 400
All Groups HFE * 50 50 -Ig=10mA -VCE=10V
50 50 ~I¢=150mA -~VCE=10V|
50 50 ~Ic=500mA ~VCE=10V]
15 15 -Ig=lA ~VCE=10V]
Current Gain-Bandwidth Product |fT 100 100 MHZ -Ic=50mA -VCE=10V
Collector-Base Capacitance Cob 15 15 | pF| -VcB=10V Ig=0
f=1MH2
* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1%
v t f I
1.0 YCE(sat) & VEE(sat) va Ic 250 T vs €
I TA=25°C
L =VCE=L/
0.8 2500 200 :
T 3 Ic=10Ip !
0.6 Riote] Pulse Test fp 150 |
Hitli
-voLr ' (vz) / iy
0.4 100 R
0.2 / 50 ‘
Il %
CE(sat E
0 = 0
1 10 100 1000 1 10 100 1000
- Ic (ma) - Ic (ma)

1.78.0810B



BC537 BC538
NPN SILICON AF MEDIUM POWER TRANSISTORS

THE BC537, BC538 ARE NPN SILICON PLANAR CASE TO-92A
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER
AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL
APPLICATIONS. THE BC537, BC538 ARE COM- i
PLEMENTARY TO THE PNP TYPE BC527, BC528 i
RESPECTIVELY.
EBC
ABSOLUTE MAXIMUM RATINGS BC537 BCS38
Collector-Base Voltage VcBO 60V eov
Collector-Enitter Voltage VCEO 60V 8ov
Emjtter-Base Voltage VEBO 6V
Collector Current Ic 1A
Collector Peak Current (t<10mS) IcM 1.5A
Total Power Dissipation (@ T¢ < 250C) Piot 1.5W
(e TA<25°C) 625mW
Operating Junction & Storage Temperature TJ, Tatg -55 to 150°C
THERMAL RESISTANCE
Junction to Case ojc 839C/W max.
Junction to Ambient 0ja 2009C/W  mex.
, Piot vs Ta Hpg vs Ic
- 20 R
Pulse Test
1.5 160 M
. % NCE 20
Ptot % Hpp 120— Toe’ \N
1.0
(W) \X%‘a 8 \
——y N7
0.5 G TN 40 m ,
-qu H
0 o i |
o 50 100 150 200 1 10 100 1000
Ic (ma)



BC537 BC538

ELECTRIZAL CHARACTERISTICS (TA=25°C unless otherwise noted)

BC537 BC538
PARAMETER SYMBOL MIN max | MIn MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown BVCBO 60 80 v Ic=0.1mA Ig=0
Voltage
Collector-Emitter Breakdown LVcRo * 60 80 v Ic=10mA IB=0
Voltage
Emitter-Base Breakdown Voltage|BVgBo 6 6 Vv | Ig0.0lmA Ic=0
Collector Cutoff Current Icso 100 nA | V=40V  Ig=0
100 | nA | VcB=60V IE=0
Emitter Cutoff Current IEBO 100 100 | nA | Vgg=4V Ic=0
Collector-Emitter Saturation vCE(sat)* 0.7 0.7 |V Ic=500mA IB=50mA
Voltage 1.2 1.5V Ic=1A IB=0.1lA
Base-Emitter Saturation VBE(sat)* 1.3 1.3 |V Ic=150mA IB=15mA
Voltage
D.C. Current Gain Hpp * 40 400 40 400 Ic=100mA VCE=1V
Group 6 40 100 40 100
Group 10 63 160 63 160
Group 16 100 250 | 100 250
Group 25 160 400 | 160 400
All Groups |Hpp * 50 50 Ic=10mA  VCE=1O0V]
50 50 Ic=150mA VCE=10V]
50 50 1c=500mA Vgg=10V]
15 15 Ic=1A Vcg=10V]
Current Gain-Bandwidth Product|fp 100 100 MHz| ICc=50mA V(gg=10V
Collector-Base Capacitance Cob 15 15 pF Vep=10V Ig=0
f=1MHz

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1¢

VeE(sat) & VBE(sat) vs IC 250 fp vs Ic
. . -
| Il [_Ta=250¢
Py VeE-10V]
0.8 it jing 200 Il ]
'VEEQS?Q/ TA=250¢
0.6 ettt Ic-101p fp 150
JoLT Pulse Test v N
l (MHz) 7 \
0.4 T 100
1/
0.2
v 50 m
[ VcE(sat)
0= 0
1 10 100 1000 1 10 100 1000
I (ma) Ic (mA)

1,78.81008



BC546 through BC550
NPN SILICON AF SMALL SIGNAL TRANSISTORS

THE BC546 THROUGH BC550 ARE NPN SILICON PLANAR CASE TO-92F
EPITAXTAL TRANSISTORS FOR USE IN AF SMALL SIGNAL

AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS.

THEY ARE COMPLEMENTARY TO BC556 THROUGH BC560.

THE BC549, BC550 ARE CHARACTERIZED BY LOW NOISE

FIGURE.
CEB
ABSOLUTE MAXIMUM RATINGS BC§A6 BC547 BC548 BC549 BC550
Collector-Base Voltage VCBO 80v 50v 30V 30V 50v
Collector-Enitter Voltage (VBE=0) VCES 80V 50V 30V 30V 50V
Collector-Emitter Voltage (IB:O) VCEO 65V 45V 30V 30V 45V
Emitter-Base Voltage VEBO 6V 6V b\4 S5V 5V
Collector Current Ic 100mA
Collector Peak Current IcMm 200mA
Total Power Dissipation (TA<250C) Piot 500mwW
derate 4mW/oC above 250C
Operating Junction & Storage Temperature Tj, Tstg ~55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)”
PARAMETER SYMBOL MIN TYP MAX | UNIT| TEST- CONDITIONS

Collector-Base Breakdown Voltage BVcBO Ic=10pA IE=O

BC546 80 v

BC547 50 v

BC548 30 v

BC549 30 v

BC550 50 v
Collector-Emitter Breakdown Voltage | BVogps Ic-lO’xA VEE=0

BC546 80 v

BC547 50 v

BC548 30 v

BC549 30 v

BC550 50 v
Collector-Emitter Breakdown Voltage | LVCEQ Ic=2mA(Pulsed)

BC546 65 v | Ip=0

BC547 45 v

BC548 30 v

BC549 30 v

BC550 45 v




BC546 through BC550

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Emitter-Base Breakdown Voltage BYEBO IE=lpA  IC=0
BC546 6 v
BC548, 549,550 5 v
Collector Cutoff Current IcBO 15 | nA | V=30V IE=0
51 pA | VcB=30V IE=0
TA=150°C
Collector-Enitter Saturation Voltage VCE(sat) 0.07 0.25| Vv Ic=10mA Ip=0,5mA
0,22 0.6 | v | Ic=100mA Ip=5mA(Pulsed)
Collector-Emitter Knee Voltage VCEK . 6 |V Ic=10mA, IB=value at
which IC=11lmA VCg=lV
Base-Emitter Saturation Voltage VBE(sat) 0.7 \ Ic=10mA Ip=0.5mA
0.9 v Ic=100mA IB=5mA(Pulsed)
Base-Emitter Voltage VBE 0,58 0.63 0.7 |V Ic=2mA VCE=5V
0.68 0.77 |V Ic=10mA VCE=5V .
Current Gain-Bandwidth Product £ =
250 MHz | Ic=10mA VQE=5V
Collector-Base Capacitance Cob 2,7 4.5 |pF | VcB=10V IE=0 f=1MHz
Noise Figure NF Ic=0.2mA VCE=5V
BC546,547,548 2 10 |dB |Rg=2Kkn f=lkHz
BC549,550 1.4 4 |dB | af=200Hz
[Noise Figure NF Ic=0.2mA VCE=5V
BC549 only 1.2 4 RG=2KQ f=30Hz-15kHz
BC550 only 1.2 3 |dB
Flicker Noise Voltage Referred toBase| En Ic=0.2mA VCE=5V
BC549,550 only 0.135 |pV |RG=2KQ f=10Hz-50Hz

FLICKER NOISE MEASUREMENT

Transistor under test Amplifier

Band-Pass Filter

AF Valve Voltmeter

>

@

ﬁ 5
l

Feedback (Vy =const)
—

01 1 0

100
'




BC546 through BC550

D.C. CURRENT GAIN (HFE) AT VCE=5V TA=250C

BC546, BC547 gg;:g, BC547 sc548
BC548
e 1¢ BC549, BC550 BC549, BC550
HFE GROUP A HFE GROUP B HFE GROUP C
MIN TYP MAX MIN TYP MAX MIN TYP MAX
0.01mA 90 170 290
2mA 110 170 220 200 300 450 420 520 800
100mA 100 160 270
h - PARAMETERS AT IC=2mA VCE=5V f=1kHz TA=25°C
; H
h - PARAMETER syvor, | TFE GROUP A | EFE GROUP B FE GROUP C | 1o
MIN TYP MAX|MIN TYP MAX |MIN TYP MAX
Input Impedance hije 1.6 2.7 4.5| 3.2 4.5 8.5 6 8.7 15| Ka
Voltage Feedback Ratio hre 1.5 2 3 x1074
Small Signal Current Gain | hpe 125 190 260 240 330 500 | 450 580 900
Output Admittance hoe 18 30 30 60 60 110 puU
TYPICAL CHARACTERISTICS AT TA=250C (Pulse Test)
D.C. CURRENT GAIN VBE AND VCE(sat)
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
T Y HRRY
T T T
| it veg=sv
600 “ﬂ : - 12
| | GROVE. 2 I 10
| ] NI Vee
400 4 i 08 @ Vcg=sv i
L
P at I crove ® \ 08 1
e N .
i ot il N I I l H
200 |—= N GROUP A 04 VCE(sat)
- ! b
. 0.2 i @ ic=20 ig -
il I ° [
0.01 0.1 1 10 100 0.1 1 10 100
Ig (mA) Ic (mA)



BC546 through BC550

TYPICAL CHARACTERISTICS (Tp=25°C UNLESS OTHERWISE SPECIFIED)

COMMON EMITTER CURRENT GAIN — BANDWIDTH PRODUCT
OUTPUT CHARACTERISTICS vs COLLECTOR CURRENT
Ic fr
(mA) SpA ] (MHz)
1.5 : 300 Veg=5V
4uA
| Y
1.0 3uA 200 LA N
| / \
A ¥
05 : 100 y
IB=1pA
0 0
0 1 2 3 4 5 0.1 1 10 100
Vee (v) Ic (mA)
COLLECTOR CUTOFF CURRENT h—PARAMETERS (NORMALIZED)
vs AMBIENT TEMPERATURE VS COLLECTOR CURRENT
200 | 10 ——
100 = SN\
7 \‘ N
Ico i NN VCE=SV ~___?A|
(nA) // he (N) AN f=1KHz
N
h, N
10 = £ Veg=30V re N \\ LA
- = N
1= N e
.
/ 1.0 hee
== I 2
- hoe -
/ —T T \\
)4 \
0.1 0.2
0 a0 80 120 160 0.1 1 10
TA () ) Ic (mA)
EQUIVALENT NOISE VOLTAGE AT BASE BROAD BAND NOISE FIGURE
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
En s T TTTTT NF AN { | H Vee=sV |
ib— | ! HH / / Vce=8v N T =30-15K HzH
RG=10Ke] y =10-50Hz (dB) N | Il Rrg=500a
01 Wil H *IN 7
Rg=5Kkn__~1 N
RG=2Ka] N i
0.10RN Al || 2 NI Rg=1Ka.
N Pl N 7
N L ! N Rec2Ke
4t RG=500a111 NG 4
N Py Ny o
0.05] o il 1 [ Rg=5Ke
BC549 7 BC549
BCS550 o 1 TRg=10ka BC550
0 i
10 100 1000 10 100 1000
ic A Ic WA

2,78.4300B/4500B



BC556 through BC560
PNP SILICON AF SMALL SIGNAL TRANSISTORS

THE BCS56 THROUGH BC560 ARE PNP SILICON PLANAR CASE T0-52F

EPITAXTIAL TRANSISTORS FOR USE IN AF SMALL SIGNAL

AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS.

THEY ARE COMPLEMENTARY TO BC546 THROUGH BC550.

THE BC559, BC560 ARE CHARACTERIZED BY LOW NOISE

FIGURE. CEB

ABSOLUTE MAXIMUM RATINGS BC556 BC557 BCS558 BCS559 BCS560
Collector-Base Voltage -VCBO 80V 50v 30V 30v 50v
Collector-Emitter Voltage (VBE=°) ~-VCES 8oV 50V 30V 30V 50v
Collector-Emitter Voltage (IB=0) -VCEO 65V 45V 30V 30V 45V
Emitter-Base Voltage -VEBO 5V

Collector Current -Ic 100mA

Collector Peak Current -IcM 200mA

Total Power Dissipation (TA<25°C) Piot 500mW

derate 4mW/OC above 25°C

Operating Junction & Storage T verature Tj, Tgtg -55 to 1500C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted
PARAMETER SYMBOL | MIN TYP MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage ~BVCBO -Ic=10y.A Ig=0
BC556 80 v
BC557 50 \
BC558 30 v
BC559 30 A
BC560 50 v
Collector-Emitter Breakdown Voltage | -BVogs -Ic=10}xA VBE=0
BC556 80 v
BC557 50 v
BC558 30 v
BC559 30 v
BC560 50 v
Collector-Emitter Breakdown Voltage | -LVggo ~-Ig=2mA(Pulsed)
BC556 65 v Ip=0
BC557 45 v
BC558 30 v
BC559 30 v
BC560 45 v




BC556 through BC560

D.C. CURRENT GAIN (HFE) AT -VCE=5V TA=25°C

BC556, BCS57 BC556, BCS557 BC556, BC557
BC558 BC558 BC558 BC558
e -I¢ BC559, BC560 BC559, BC560 BC559, BC560
HFE GROUP VI HFE GROUP A H% GROUP B FE GROUP C
MIN TYP MIN MIN TYP MAX MIN TYP MAX MIN TYP MAX
0.01mA 70 110 200 330
2mA 70 110 140 110 170 220 200 300 450 420 520 800
100mA ) 80 140 240
h - PARAMETERS AT -IC=2mA - -VCE=5V f=1KHz TA=259C
h - PARAMETER sympor| EFE GROUP VI HFE GROUP A | EFE GROUP B| HFE GROUP C
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
Input Impedance hie 1.4 2.7 4.5 8.7 Kn
Voltage Feedback Ratio |hre 2.5 3 3.5 4 6%
Small Signal Current Gain|hfe 75 110 150 | 125 190 260 | 240 330 500 450 580 900
Output Admittance hoe 20 25 35 60 pU
TYPICAL CHARACTERISTICS AT TA=250C (Pulse Test)
D.C. CURRENT GAIN VBe AND VCE(sat)
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
I il 1
FIT T
| [Voesv
600 ! 1.2
e & ‘ 10
RO TN Ve 1
) 0.8 =
400 = il Hl { @=Vee=sV 114
GROUP B BRah 06
| H!“ililh ~\ ) 0s I
GRO — - %
200 i —_\rR| 0 CE(sat) I
| ] =k by 02 @ 16=20 Ig =
0 ] ([;l}clﬁﬁ' ‘ W 0 ! ! 11
0.01 0.1 1 10 100 0.1 1 10 100
~I¢ (mA) =ic (mA)



BC556 through BC560

PARAMETER SYMBOL MIN TYP MAX |UNIT TEST: CONDITIONS
Emitter-Base Breakdown Voltage ~BVEBO 5 v -Ig=lpA  Ic=0
Collector Cutoff Current -IcBO 15 | nA | -Vgp=30V IE=0
5| pA | -vcB=30V Ig=0 TA=150°C
Collector-Emitter Saturation Voltagel -VCE(sat) 0.1 0.3V -Ic=10mA -Ip=0.5mA
0.25 0.65| V -Ic=100mA -IB=5mA(Pulsed
Collector-Emitter Knee Voltage -VCEK 0.3 0.6 |V -I¢=10mA, IB=value at
which -IC=1lmA -VCE=1V
Base-Emitter Saturation Voltage ‘VBE(sgt) 0.72 v -Ic=10mA -Ip=0.5mA
0.92 v -Ic=100mA -IB=5mA(Pulsed
Base-Emitter Voltage -VBE 0.6 0.65 0.75{ Vv -Ic=2mA -VgE=5V
0.7 0.82|V =IC=10mA -VCE=5V
Current Gain-Bandwidth Product fp ,180 MHz | -I¢=10mA -VCE=5V
Collector-Base Capacitance Cob 3.2 pF | -VcB=10V 1g=0 f=1MHz
Noise Figure NP =1c=0.2mA -VCE=5V
BC556,557,558 2 10 | dB | Rg=2Ka f=1lkHz
BC559, 560 1.2 4 | dB | of=200Hz
Noise Figure NF ~Ic=0.2mA -VCE=5V
BC559 only 1.2 4 | dB | RG=2Ka f=30Hz~15KHz
BC560 only 1.2 2 [aB
Flicker Noise Voltage Referred to -2y -Ic=0.2mA -VCE=5V
Base BC559,560 only 0.11 [ pV | Rg=2Ka  £=10-50Hz
FLICKER NOISE MEASUREMENT
Transistor under test Amplifier Band-Pass Filter AF Valve Voltmeter

gl

8oz

@

l Foedback (vy =comt)
>




BC556 through BC560

TYPICAL CHARACTERISTICS

COMMON EMITTER
OUTPUT CHARACTERISTICS

(TA=25°C UNLESS OTHERWISE SPECIFIED)

CURRENT GAIN — BANDWIDTH PRODUCT
vs COLLECTOR CURRENT

-lc 6pa r
(mA) | (MHz)
15 H : ISPA —] 300 FVee=Sv
4pA—
1.0 200 I
1T
3»1} 1A ™~
W ~ \\
05 2ph 100 L \
Ip=1pA
0 || 0
0 1 2 3 4 5 0.1 1 10 100
=Vce (v) =ic (mA)
COLLECTOR CUTOFF CURRENT h—PARAMETERS (NORMALIZED)
vs AMBIENT TEMPERATURE VS COLLECTOR CURRENT
200 10
100 \\
Z N
=lcso - hie =Veg=5V
(nA) // he (N) \\, f=1KHz
N
10 A
‘cg=30V )
7 1g=0 \\\ /
/4 | = A1
10— nee =
1 4 P et 7
= - I N~
T ‘\
"te d
/ "N
4 V
0114 02 1/
0 40 80 120 160 0.1 1 10
Ta (°c) =i (mA)
EQUIVALENT NOISE VOLTAGE AT BASE BROAD BAND NOISE FIGURE
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
En 4 T TT117 1 N o
e L Al ~vee-sv N L PveemsvT
wv) CE f=30-15K Hz|]
Rg=10 Y =10-50Hz (dB) N T H
0.15 I T 3 I Rg=s008
T T / Il N ! r
Rg=5ke__/ N
N Rg=2Km AN
/ N
0.10RN | | 2 Rg=1Kn L)
N Py [ ] N i
Rg=6001- NG Rg=2K
M Re 1 fa 7
ma i N 0 af
°~05" T ¥ [ Rg=5Ks
BC559 - A BC559
o BC560 o =11 [Rg=ioke BC560
10 100 7 1000 10 100 1
-ic (A =l (pA)
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BC727 BC728
PNP SILICON AF MEDIUM POWER TRANSISTORS

THE BC727, BC728 ARE PNP SILICON PLANAR
EPITAXTAL TRANSISTORS FOR USE IN AF DRIVER

AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL

APPLICATIONS. THE BC727, BC728 ARE COM-
COMPLEMENTARY TO THE NPN TYPE BC737, BC738
RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage
Collector Current
Collector Peak Current (t<10mS)
Total Power Dissipation (@ Tg< 250C)
(e Ty ¢250€)
Operating Junction & Stoarage Temperature

THERMAL RESISTANCE

Junction to Case

Junction to Ambient

P T
2.0 tot vs T
1.5
3
Piot %,
1.0 N%
) Ne
e , v’o
0.5 &, 2,
'
. \tgj%%
0
0 50 100 150 200
T4 (°c)

CASE T0-92A

EBC

BCT727
50v
40V

30728
30V
257
5v
1.5A
2.5A
1.5W
625mw
=55 to 150°C

83°C/W  max.
200°C/W max.

250
200
04 )
e ek \
100 Il \
50 t |
TaA=25%
o Pulse Test
1 10 100 1000

-Ig (ma)



BC727 BC728

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

BCT727 BCT728
PARAMETER SYMBOL MIN TYP MAX |MIN TYP MaX ‘UNIT TEST CONDITIONS
Collector-Base Breakdown Voltage | -BVcpo 50 30 vV | -Ic=0.1mA Ig=0
Collector-BEmitter Breakdown =LVego *| 40 25 v «Ic=10mA Ip=0
Voltage
Emitter-Base Breakdown Voltage -BVERO 5 5 v ~IE=0.1mA Ig=0
Collector Cutoff Current -IgBo 100 nA | -VeB=40V Ig=0
100 | nA | ~VcB=25V Ig=0
Emitter Cutoff Current -Igmo 100 100 | nA | -Vgg=4V Ig=0
Collector-Emitter Saturation -VCE(sat)* 0.7 0.7 |V =Ic=500mA -Ip=50mA
Voltage
(Base-Emitter Saturation Voltage -V * 1.2 l.2 |V ~I¢=500mA ~-IB=50mA|
_ BE(sat) 13 103 | v | I18=1a -1p-0.14
D.C. Current Gain HFE * 63 ) 630 | 63 630 | -Ig=100mA -VCE=1V
Group 10 63 160 | 63 160
Group 16 100 250 |100 250
Group 25 160 400 |160 400
Group 40 250 630 |250 630
All Groups Hpg * 63 63 -Ic=500mA -VoE=1V
15 30 -Ig=lA  -VQE=LV
Current Gain-Bandwidth Product fp 40 120 40 120 MHZ -IC=50mA -VCE=10V
Collector-Base Capacitance Cob 17 20 17 20 | pP| -VCB=10V IE=0
f=1MHz
* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1%
VcE(sat) & VBE(sat) ve IC fr va Ic
-0 20 T=250C
- =VCE=1!
0.8 200 o
Fos(aat) il _Ta=250C
0.6 Ic=1018 £ 150
—voLT Pulse 'l'eslt (vmz) y
0.4 T 100 T\
W i
0.2 0 :
! / ’ i
o VCE(sata L LH m 0 il |
1 10 100 1000 1 10 100 1000
- Ic (mA) = Ic (mA)

1,78.0810A



BC737 BC738
NPN SILICON AF MEDIUM POWER TRANSISTORS

THE BC737, BCT38 ARE NPN SILICON PLANAR CASE T0-924
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER

AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL

APPLICATIONS. THE BCT37, BC738 ARE COM-

PLEMENTARY TO THE PNP TYPE BC727, BC728

RESPECTIVELY.
EBC

ABSOLUTE MAXTMUM RATINGS BCT37 BCT38
Collector-Base Voltage VcBo 50v 30V
Collector-Emitter Voltage Veeo 40V 25V
Emitter-Base Voltage VEBO SV
Collector Current Ic l.54
Collector Peak Current (t<10mS) Icm 2,54
Total Power Dissipation (@ T¢ < 259C) Ptot 1.5W

(e 7, £25°C) 625mW
Operating Junction & Storage Temperature Tj, Tatg ~55 to 1500C
THERMAL RESISTANCE
Junction to Case Ojc 83°C/W max.
Junction to Ambient 0ja 200°C/W max.

Ptot vs Ty Hpg vs I
2.0
250 J m T4=259(
l Pulse Test
2
1.5 ® A
Ptot n Ve u N
W) & ' P 150 TN
1.0 %
\‘% 100 w
e v’o
&
0.5 NLoay %:2(. 50 HI
o] N 0 Ul lll
50 100 150 200 1 10 100 1000

T, (°c) Ic (ma)



BC737 BC738

ELECTRICAL CEARACTERISTICS (TA=250C unless otherwise moted

BC737 BC738
PARAMETER SYMBOL MIN TYP MaX | MIN TYP MAX UNITY TEST CONDITIONS
Collector-Base Breakdown Voltage BVoRo 50 30 v Ic=0.1mA Ig=0
Collector-Emitter Breakdown LVcgo * 40 25 v Ic=10mA Ip=0
Voltage
Emitter-Base Breakdown Voltage BVgRo 5 5 v Ig=0.1mA Ig=0
Collector Cutoff Current IcBO 100 nA | Vcp=40V IE=0.
100 | nA | VgB=25V IE=0
Emitter Catoff Current IEBO 100 100 | nA| VgB=4V Ig=0
Collector-Emitter Saturation VCE(sat)* 0.7 0.7 |V Ic=500mA IB=50mA
Voltage
Base-Emitter Saturation Voltage | Vip(sat)* 1.2 1.2 |V Ic=500mA Ip=50mA
1.3 1.3 |V Ic=1A Ip=0.1lA
D.C. Current Gain HFE * 63 630 | 63 630 Ic=100mA VCE=1V
Group 10 63 160 | 63 160
Group 16 100 250 | 100 250
Group 25 160 400 | 160 400
Group 40 250 630 | 250 630
All Grou HFE * 6 6 I0=500mA VCE=1V
v 1 3 IS-E'A VCECEIV
Current Gain-Bandwidth Product £ 40 150 40 150 MHa| Ip=50mA VCE=10V
Collector-Base Capacitance Cob 12 20 12 20 | pF| VcB=l10V IE=0
f=1MHz
* pulse Test 3 Pulse Width=0.3mS, Duty Cycle=1%
Lo Ver(sat) & VBE(sat) ve Ig 250 fp vs I,
’ Il =250
CE=10
0.8 200 :
|
VBE sa_t) = Ty=250C |
0.6 —Ic=101p £p 150 Fariin g
VOLT Pulse Test ( N :
MH:
0.4 J | “)oo
| ! J
0.2 50 !
' M Y
tVCE sat) )
0 EE. 0
1 10 100 1000 1 10 100 1000
Ic (ma) Ic (mA)

1.78.8100A



BD220 BD221 BD222
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS

THE BD 220, BD 221 AND BD 222 ARE NPN CASE T0-2208
SILICON SINGLE DIFFUSED MESA PGWER

TRANSISTORS DESIGNED FOR LOW SPEED

SWITCHING AND AUDIO AMPLIFIER APPLICATIONS.

THEY FEATURE LARGE SAFE OPERATING AREA.

BCE
ABSOLUTE MAXTMUM RATINGS BD 220 BD 221 BD 222
Collector-Base Voltage Vepo 80V 60V 8oV
Collector-Emitter Voltage Vero 70V 5oV 60V
Emitter-Base Voltage vEBO w 5V 5V
Collector Current Ic LY
Base Current IB 2A
Total Power Dissipation @ Tc<25°C Piot 36W
@ Tac25% 1489
Junction Temperature Tj 1500°C
Storage Temperature Range Tatg =55 to +150°C
THERMAL _RESISTANCE
Junction to Case e 3.5%C/W  max.
Junction to Ambient °ju 70°C/Ww  max.
By Ic
SAFE_OPERATING AREA (DaC 160 N
10 o VCE=4V
Tg=259C
140 TA-25°C
Pulse Test
120
3 AN
I N Heg 100 Jl—ggiin
(a) 1 80 [T BD 222
LA NcHHH-BD 221
BD220_—=H 60 15 RNk BD 220
Mt = \
BD221 |
0.3 - | 40
U T " i
0,1
1 10 30 100 %.01 041 1 10
VCE(V) Ic(a)



BD220 BD221 BD222

ELECTRICAL CHARACTERISTICS ( TA=25°C unless otherise noted)

PARAMETER SYMBOL | MIN | TYP | MAX | UNIT| TEST CONDITIONS
Collector-Bnitter Breakdown Voltage chm* Io=0.1A IB=0
BD 220 70 v
BD 221 40 v
BD 222 60 \4
Collector-Emitter Breakdown Voltage ) A p— I.=0,1A nm-—loo.n.
ED 220 CER | 75 v |'©
BD 221 50 v
BD 222 70 v
|Collector-Enitter Breakdown Volt LV, * I.=0,1A Vgpo1.5v
BD 220/222 | CEV | 8o v |'©
- BD 221 60 v
Collector Cutoff Current BD 220/222 Icm 0,5 | mA VcE=50V RBE=100.0-
|Collector Cutoff Current BD 220/222 ICE’B 2 mA VCE=5OV B.BE=10011-
Tc=1500C
Collector Cutoff Current BD 220/222 - 0,5 | mA | Vgg=65V VEB=1.5V
BD 221 2 | mA | Veg=35V VEB=1.5v
Collector Cutoff Current BD 3/222 ICEV 3 mA chg‘sv ViEB=1,5V
BD 5 | mA | Veg=35V Vgp-1.5v
. Tc=1500C
Emitter Cutoff Current BD 220 IEBO 1 mA | VEB=7V Ic=0
BD 221/222 1 | mA |VEB=S5V  Ig=0
Base-Emitter Voltage gg ggg VBE' * o.gg i.; V‘I, §c=0i5A chzv
* . c=1A CE=4V
BD 222 090 1.5] Vv Ic=1.5A V=4V
Collector-Emitter Saturation Voltage VCE(sat* -
BD 220 0415 v Ic=0,5A Ip=0,05A
BD 221 0.20| 1 v Ic= 1A 1Ip=0,1A
BD 222 0,30 1 v Ic=1,5A Ip=0.15A
D.C, Current Gain BD 220 BFB * 30 120 Ic=0.5A VCE=4V
BD 221 30 120 Ic= 1A VCE=4V
BD 222 20 80 Ic=1.5A VCE=4V
Current Gain-Bandwidth product i 0.8 MHz | Ic=0.2A V(CE=4V

* Pulse Test : Pulse Width=0.3mS, Duty Cycles 1%

12.77.MA



BD239 BD239A BD239B
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE BD 239, BD 239A AND BD 239B ARE NPN CASE T0-220B
SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUFPUT
STAGES IN AUDIO AMPLIFIE:S. THE BD 239,
BD 239A AND BD 239B ARE COMPLEMENTARY TO
BD 240, BD 240A AND BD 240B RESPECTIVELY.

BCE
ABSOLUTE MAXIMUM RATINGS BD 239 BD 2394 ED 2398
Collector-Emitter Voltage
with Bpp=1004 VeEr 55v 70v 90V
with base open VCEO 45y 60V 8o0v
Emitter-Base Voltage Vo 5v
Collector ‘Current Ic 2A
Base Current IB 1A
Total Power Dissipation ('rc<25°c) Pt 30w
Junction Temperature T.i 150°¢C
Storage Temperature Range Tstg 55 to +150°C
THERMAL RESISTANCE
Junction to Case ejo 4.17°c/w  max.
Py V0T, 1 SAFE OPERATING AREA (D.C.)
5 —eOp
F Tc-.25 (+}
40L 3
; - N
= ' <
» SOE\ %‘“ =~ 1 =
s 2 - ==
) “yp N
20| N © & 1 [
°| N S, 0.3 gg§g9
1 <, - 9.
I\, | | BD23
_L l \J 0.1 . A e
0 100 200 1 3 10 30 100

Tx(%) Vex(v)



BD239 BD239A BD239B

ELECTRICAL CHARACTERISTICS  (T,=25°C unless otherwise noted)

PARAMETER SYMBOL MIN MAX | UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage :
with external base-emitter resistance chm * Ic-m nmsmo‘s:.
BD 239 55 v
BD 239A 70 v
BD 239B 90 v
with base open LV, * I.=30mA =0
aD 239 ‘cB0 5 v | Iy
BD 239A 60 v
BD 239B 80 v
Collector Cutoff Current Ich
BD 239, BD 239A 063 mA ;CE=30V gﬂ
BD 239B 0.3 mA CE=60V =0
Collector Cutoff Current ICB
BD 239 0,2 mA vV E=45V Vo =0
BD 2394 0.2 | m | Vop=60V Va0
BD 239B 0.2 mA CE:G(W BE=0
Emitter Cutoff Current IEBO 1 mA VEB=5V Ic=0
Collector-Bnitter Saturation Voltage vCE(sat) * 0.7 v Ic=1A IB=0.2A
Base-Enitter Voltage VBE * 1.3 v I .=1A Vcnﬂlsv
D.C. Current Gain HFE »* l;o Ic=0.2A VCE=4V
15 Ic=lA VcE=lN
Current Gain-Bandwidth Product ‘ ty 3 MHz | T=0.28 Vgg=10V
* Pulse Test : Pulse Width = 0,3aS, Duty Cycle = 1%
Bep nomuarzzen ™® Yc 6 Ver(sat) & VBE v8 Tc
1.6 - T
o I i i 1,=25°C
1y i b : Pulse Test
E 1 i 1. :
. i v
L
0.8 TTT1 Veg=tY g o.g—f “Vor=4V 4
& o, 7,=25°C | o.q T
0. Pulse Test: 04— CE(sat) 4
’ \ 1 ergmtor, |
; g IR
0

0 -
0,00 0. 1 10 %01 0. 1 10
I (a) ' Tt ) 12.77.670m



BD239C through BD242C
COMPLEMENTARY
SILICON EPITAXIAL BASE AF POWER TRANSISTORS

THE BD239C THROUGH BD242C ARE COMPLEMENTARY CASE T0-220B
SILICON EPITAXIAL BASE AF POWER TRANSISTORS.
THEY FEATURE 100V MINIMUM COLLECTOR TO EMITTER
BREAKDOWN VOLTAGE. THE BD239C, BD241C ARE NPN.
THE BD240C, BD242C ARE PNP.
BCE
m)2}9c(m>ng ED2410(NPN;

ABSOLUTE MAXIMUM RATINGS rer BD240C (PNP BD242C(PNP
Collector-Emitter Voltage (RBE=1000) VCER 115V 115V
Collector-Emitter Voltage (IB=0) VCEO 100V 100V
Emitter-Base Voltage VEBO 5V 5v
Collector Current Ic 2A 3A
Total Power Dissipation (T¢<250C) Piot 30w 40w

(Tag 250¢) 2w ow
Operating Junction & Storage Temperature ' Tjr Tatg =55 to 1500¢C

THERMAL RESISTANCE

Junction to Case 95c 4.17°C/W max. 3.129C/W max.
Junction to Amkient 8ja 62.50C/W max, 62.59C/W max.
Py V8 T, 1 SAFE OPERATING AREA (D.C.)
5 Infinite Heat Sink Tc=25°C
40 5 [[BD241C, Bp242c
-~~~
= = BD239C, BD240C
2 ~
2 1
(2]
a” [, 3
2
1°| 0.3
0 200 1 3 10 30 100

Vee(v)



BD239C through BD242C

ELECTRICAL CHARACTERISTICS (TA=259C)

BD239C BD241C
PARAMETER SYMBOL BD240C BD242C |UNIT| TEST CONDTIONS
MIN MAX | MIN MAX
Collector-Enitter Breakdown LVger *| 115 115 v Ic=30mA RBE=100Q0
Voltage 1
Collector-Emitter Breakdown LVego # | 100 100 v Ic=30mA Ip=0
Voltage
Collector Cutoff Current IcE0 0.3 0.3 | mA | Vpgs=60V Ip=0
Collector Cutoff Current IcEs 0.2 0.2 |mA VCE=100V VpE=0
Emitter Cutoff Current IEBO 1 1 {mA Vgp=5V Ic=0
‘|Collector-Emi tter Saturation VeE(sat)* 0.7 v Ic=1A 1IB=0.2A
Voltage 1.2 |V Ic=3A IB=0,6A
Base~Emitter Voltage VBE * 1.3 v Ic=1A VCE=4V
1.8 |V Ic=3A VCE=4V
D.C. Current Gain Hpg * 40 Ic=0.2A VCE=4V
15 25 Ig=l1A  VgE=4V
10 Ig=3A  VoE=4V
Small Signal Current Gain hfe 20 Ig=0.5A Vog=10V
f=1kHz
Current Gain-Bandwidth Product | fp 3 MHz| 1Ip=0.2A VcE=10V
3 MHz| Ic=0.5A Vgp=10V

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

Hog Normarzzen *® Te
1.6) T i Pulse Test
144 'l — TA-ZSOC
PIE: Ver=4Y|
8 1.2
L]
g 1.0 &
2 0.8 ‘Q
,F 046} ‘ M
0.4 i
0.2]
0.01 0.1 1 10
I (a)

VoLT

0.
0.

0.

CE(sat) & VBE v I¢

Pulse Test
TA=259C

1-1
0.8~ BE

@ Vep=Av_ LA

6

2

VCE(sat

| e 10-1018 LA
pnpent=t 11

g1 oa

1 10

Ic (a)

3.78.8700E.0870E



BD240 BD240A BD240B
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE BD 240, BD 240A AND BD 240B ARE PNP
SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS. THE BD 240,
BD 240A AND BD 240B ARE COMPLEMENTARY TO
BD 239, BD 239A AND BD 239B RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS

Collector-Emitter Voltage
with RpE=100.0
with base open

Emitter-Base Voltage

Collector Current

Base Current

Total Power Dissipation (T¢ < 25°C)
Junction Temperature

Storage Temperature Range

THERMAL RESISTANCE
Junction to Case

tot A
50
40
=
~ 30
o &e
: %
o 20 %
&,
10 <,
N
o N
%o 100 200
TA(oc)

-VCER
-VCEO

-VEBO

..IB
Ptot
T3
Tstg

93¢

-Ic (a)

10

CASE T0-220B

i

BCE

BD 240 BD 240A BD 240B

55V
45v

0V
60V

5v
2A
1A
30w
150°c

-55 to +150°C

4.170C/W

9ov
sov

SAFE OPERATING AREA (D.C.)

max.

0 N g
1=25% ]
3
\

1 l_—--..‘ .

0.3 BD 240 =
BD |

O 3 1050 100

“YeE(V)



BD240 BD240A BD240B

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL |MIN MAX | UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage
With external base-emitter resistance |~LVCER * -Ic=30mA Rpp=1004
BD 240 55 v
BD 240A 70 v
BD 240B 90 v
With base open BD 240 ~LVego * | 45 vV  |-Ig=30mA Ip=0
BD 240A 60 v
BD 240B 80 v
Collector Cutoff Currenmt -Icro
BD 240, BD 240A 0,3 | mA |-Vog=30V Ip=0
BD 240B 03 mA |-Vcg=60V Ip=0
Collector Cutoff Current BD 240 ~Ices 0,2 mA |- VCE=45V VBE=0
BD 240A 0,2 | mA |-Vgg=60V Vpp=0
BD 240B 0,2 mA |-VCE=80V VBE=0
Bmitter Cutoff Current -IEBO 1 mA [~Vgg=5V Ig=0
Collector-Emitter Saturation Voltage ~VCE(sat )| * 0.7 V  |-Ic=1A -Ip=0.2A
Base-Emitter Voltage -VBEg * 13| V  |-Ic=1A -Veg=AV
D.C. Current Gain Hpg * 40 =Ic=0.2A -VCE=4V
15 -Ig=lA ~VCE=4V |
Current Gain-Bandwidth Product fp 3 MHz |-Ic=042A -VCE=10V

» Pulse Test : Pulse Width=0,3mS, Duty Cycle=1%

Hpg womuarizep Y8 T¢ ] VeE(sat) & VeE ¥ T
1.6 m 14 e
o 1] " I ey
ml - Pulse Test
12—~ | 1.2 THE t
[=] : v
& 1.0 1.0 BE /
I A § @ ~VCE-4V
g 0.8 S 0.8
]
g 0.6 H ~VeE=4V N 0.6 —H
z TA=250C
o0 Pulse Test \\ 0ok VCE(sat) 4
3 | @ 1=101,
B 0.2 0.2 T
%001 o 1 10 %.01 0.1 1 10
- Ic (a)- - Ic (a)

12.77.0870E



BD241 BD241A BD241B

NPN SILICON EPITAXIAL BASE POWER TRANS

ISTORS

CASE TO-220B
THE BD 241, BD 241A AND BD 241B ARE NPN
SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS. THE BD 241, I I
BD 241A AND BD 241B ARE COMPLEMENTARY TO
BD 242, BD 242A AND ED 242B RESPECTIVELY. ‘
BCE
ABSOLUTE MAXIMUM RATINGS BD241 BD241A BD241B
Collector-Emitter Voltage (RBE=100n) VCER 55V 70V 90V
Collector-Emitter Voltage(Ip=0) VcEO 45V 60v 80v
Emitter-Base Voltage VEBO S5V
Collector Current Ic 3A
Base Current Is 1A
Total Power Dissipation @ T¢ £25°C Ptot 40W
@ Ty< 2500 2w
Junction and Storage Temperature 'I‘j, Tstg -55 to +150°C
THERMAL RESISTANCE
Junction to Case 9jc 3.120C/W  max.
Junction to Ambient 9ja 62.59C/W  max.
P vs T SAFE OPERATING AREA (D.C.)
tot A 10
50 76-25%
1
40 - 3
—_ :
g \& 3 !
s’ N 5 =
5 \“. o 1 EHH
s> 2 NS, Lol N\
AN X
% 03 D241+ N\
BD241B+
N 0.1 =

') 100 200 1 3 10 30 100

Ta(%c) VeE(v)



BD241 BD241A BD241B

ELECTRICAL CHARACTERISTICS (TA=25°C

unless otherwise noted)

PARAMETER SYMBOL | MIN MAX [UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage | LVpgpo * Ic=30mA Ip=0
BD241 45 v
BD241A 60 v
BD241B 80 v
Collector Cutoff Current IcEO
BD241, BD241A 0.3| mA Veg=30V  Ip=0
BD241B 0.3| mA VoE=60V  Ip=0
Collector Cutoff Current BD241 IcES 0.2 mA VeE=45V VBE=0
BD241A 0.2| mA VCE=60V Vpg=0
BD241B 0.2| mA Vce=80V Vgg=0
Emitter Cutoff Current IEBO 1| mA VEB=5V Ic=0
Base-Emitter Voltage VBE * 1.8| v Ic=3A VCE=4V
Collector-Emitter Saturation Voltage VCE(sat)* 1.2V Ic=3A IB=0.6A
D.C. Current Gain Hpg * 25 Ic=1A Vcg=4V
10 Ic=34 Vgg=4V
Small Signal Current Gain hfe 20 Ic=0.5A VCg=10V
f=1kHz
Current Gain-Bandwidth Product £ 3 MHz Ig=0.5A Vcg=10V
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
Bee Nomuarzzen ¥8 Tc VeE(sat) & VBE V8 I¢
. 1,6 ] I"HTA'25°0
1.4 1.4 Pulse Test
/
3] 1.3 1-% 4
1
g Pz 5 ‘Jvnz
2 0. \\ B 0. e v A '
006 0.6 /
- 0.4
0.4 ﬁi:;og:st *'[VoE(sat) d
0.2 0.2
: VCE-4V | o_e 1c=10IB 1
0,01 0,1 1 10 0,01 0.1 1 10

I ()

I (a)

12,77.8700E



BD242 BD242A BD242B

PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE BD 242, BD 242A AND BD 242B ARE PNP
SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
SATAGES IN AUDIO AMPLIFIERS. THE BD 242,
BD 242A AND BD 242B ARE COMPLEMENTARY TO
BD 241, BD 241A AND BD 241B RESPECTIVELY.

ABSOLUTE MAXTMUM RATINGS

Collector-Emitter Voltage (RBE~100n) -VCER

Collector-Emitter Voltage (Ip=0)

Emjtter-Base Voltage

Collector Current

Base Current

Total Power Dissipation @ T¢ £25°C
@ Ty <259

Junction and Storage Temperature

THERMAL RESISTANCE
Junction to Case
Junction to Ambient

CASE T0-220B

BCE

BD242 BD242A BD242B

55V 0V 90v
-VcEo 45V 60V 8ov
-VEBO 5V
-Ic 3A
-Ip 1A
Ptot 40W
2w
Tj» Tstg -55 to +150°C
9jc 3.120C/W  max.
8ja 62.5°C/W  max.

Ptot vs TA
bl
4
= S
2 X
S \%
& 4
2 ®,
A
S,
Lo <
N
i) 100 200

SAFE OPERATING AREA (D.C.)

10 Te=25°C
3
~~
)
A
o 1
- AV
[}
0.3 BD242-S
BD242A-—FA N ]
242B—H
0.1
y 3 10 30 100

~Vee(v)



BD242 BD242A BD242B

ELECTRICAL CHARACTERISTICS (TA-25°c unless otherwise noted)

PARAMETER SYMBOL | MIN MAX | UNIT TEST CONDITIONS
Collector-Emitter Breakdown Voltage [FLVCEO* -Ic=30mA Ip=0
BD242 45 v
BD242A 60 v
BD242B 80 v
Collector Cutoff Current FICE0
BD242, BD242A 0.3 mA -VCE=30V Ip=0
BD242B 0.3| mA -Vog=60V Ip=0
Collector .Cutoff Current BD242 Icrg 0.2 mA =Veg=45V VBE=0
BD242A 0.2| mA -Vcg=60V VBE=0
BD242B 0.2| mA ~VGE=80V VBE=0
Emitter Cutoff Current ~-IEBO 1 mA ~VEB=5V I¢=0
Base-Emitter Voltage -VBE * 1.8 v -Ic=3A -VCcE=4V
Collector-Emitter Saturation Voltage-Vop(sat)* 1.2 v -Ic=3A -Ip=0.6A
D.C. Current Gain Hrg * | 25 -Ig=1A -Veg=4V
10 -Ic=3A -Veg=4V
Small Signal Current Gain hfe 20 -Ic=0.5A -Vgg=10V
f=1kHz
Current Gain-Bandwidth Product fp 3 MHz -Ic=0.5A -Vgg=10V
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%,
Bee nownrzzen ¥8 Lo VeE(sat) & VBE V8 ¢
1. 1.6 l 'I' 2 500 ]
4=250
L4 - 1.4 ulse Te'sf.
g1.2 SN 1.2 : ’
3 )
5 1.0
2 ' g g
2 0.8 i» 0.8e ~VCE=4v —H
0.6 0.
0.4 0.4
) e et ) VeE(bat
0.3 a2 0.3e Ic.1013 f
° -VCE=4V | o LoLL Ll
0,01 0,1 1 10 0.01 0.1 1 10
“Ie (a) I (a)

12.77.0870E



BD533 BD535 BD537

NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE ED 533, ED 535 AKD ED 537 ARE NPN

SILICON EPITAXIAL BASE POWER' TRANSISTORS
DESIGNED POR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS. THE BD 533,

BD 535 ARD ED 537 ARE COMPLEMENTARY TO

BD 534, BD 536 AND BD 538 RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage

Collector Current

Collector Peak Current (t{10mS)
Base Current

Total Power Dissipation @ Tc<25°C
Junction Temperature

Storage Temperature Range

THERMAL RESISTANCE
Junction to Case
Junction to Ambient

SAFE OPERATING AREA (1).C,)

20 "Tg=25°C
N\
3 N,
3 N
Hu 1 ;
]
0.3 BD5334 ml
BD535 'l I
'BD537 n
°‘11 3 10 30 100
Vee(v)

Veeo
VCEO
VEBO
Ic
Icm
Ip
Piot
T3
Tstg

Oja

[ORMALIZED

o 0.6

CASE T0-220B

BCE

45V 6OV 8oV
45V 60V 8ov
5V
4A
8A
1A
50W
150°¢C
-55 to +150°C

2.59C/W  max.
70°C/W  max.

I

Bee Nowurizen Y Yo

1.
l.'

1.
"
0.

0.4 Pulse Test \

0.2} VeE=2v J'

TA=250C
0
0,01 0.1 1 10
LN )




BD533 BD535 BD537

ELECTRICAL CHARACTERISTICS (TA=25°C

unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVeBO 1c=0.1mA Ig=0
BD 533 45 v
BD 535 60 v
BD 537 80 v
Collector-Emitter Breakdown Voltage |LVCEO* Ic=100mA Ip=0
BD 533 45 v
BD 535 60 v
BD 537 80 v
Emitter-Base Breakdown Voltage BVEBO Ig=0.lmA IC=0
BD 533, BD 535, BD 537 5 v
Collector Cutoff Current IcBO
BD 533 100 | pA | Vep=45V Ig=0
BD 535 100 | pA | Vcp=60V 1Ig=0
BD 537 100 | pA | Vcp=80V Ig=0
Collector Cutoff Current IcES Vcg=45V Vpg=0
BD 533, BD 535, BD 537 100 | pA
Emitter Cutoff Current Tgmo 100 | pa | vgg=5v Ig=0
Collector-Emitter Saturation Voltage VcE(sat) * 0,27 0.8 V Ic=2A Ip=0.2A
0.8 v Ic=6A Ip=0.6A
Base-Emitter Voltage Veg * 0.92 1.5| Vv Ig=2A Veg=2V
D.C. Current Gain HFE »
BD 533 20 Io=10mA Vpg=5V
BD 535 20 ¢ cE”
BD 537 15
BD 533 25 Ic=2A VCE=2V
BD 535 25
BD 537 15
All types 40 Ic=500mA Vgg=2V]
Current Gain-Bandwidth Product f 3 MHz | Ic=250mA VCE=1V|

* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1%

12,77.8500E



BD534 BD536 BD538
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE BD 534, BD 536 AND BD 538 ARE PNP CASE 10-220B
SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS. THE BD 534,
BD 536 AND BD 538 ARE COMPLEMENTARY TO
BD 533, BD 535 AND BD 537 RESPECTIVELY. '
BCE
ABSOLUTE MAXIMUM RATINGS BD 534 BD 536 BD 538
Collector-Base Voltage -V¢BO 45V 60V 8ov
Collector-Emitter Voltage -VCEO 45V 60V 80V
Emitter-Base Voltage -VEBO 5V
Collector Current -Ic 4A
Collector Peak Current (t<10mS) -IcM BA
Base Current -In 1A
Total Power Dissipation @ Tc€25°C Ptot 50W
Junction Temperature T3 1500C
Storage Temperature Range Tstg -55 to +150°C
THERMAL RESISTANCE
Junction to Case ojc 2.50C/W  max.
Junction to Ambient Oja 700C/W  max.
SAFE OPERATING AREA (1.C.) g Noruarzzen “® Te
0
1 i Te=25°C :
1.4
3 Hh g4, i
N E =TT N~
< N 5 1.
~ =1
1
-~ 2 0. \
] ] N
TN o 0o
0.3 BD53! Ll )
o b 0.4
k BDS'36_ Pulse Test
'BD538 0,4 -VCE=2V —
[I]] Bo338, 1 e
0.1 { . 0
10 30 100 0.01 0.1 1 10

=Vee(v) Iy )



 BD534 BD536 BD538

ELECTRICAL CHARACTERISTICS (TA=25°C

unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX | UNIT TEST CONDITIONS
Collector-Base Breakdown Voltage -BVcBO -Ic=0.1mA Ig=0
BD 534 45 v
BD 536 60 v
BD 538 80 v
Collector-Emitter Breakdown Voltage | -LVCEO * -I¢=100mA Ip=0
BD 534 45 v
BD 536 60 v
BD 538 80 v
Emitter-Base Breakdown Voltage -BVEBO -Ig=0.1mA Ig=0
BD 534, BD 536, BD 538 5 v
Collector Cutoff Current ~-ICcBO
BD 534 100 | pA -VcB=45V Ig=0
BD 536 100 RA -VCB=60V IE=0
BD 538 100 PA -VcB=80V Ig=0
Collector Cutoff Current -IcES .
BD 534 100 | pA -VCE=45V Vpg=0
BD 536 100 »A
BD 538 100 | pA
Bmitter Cutoff Current -IEBO 100 | pa -VEB=5V IC=0
Collector-Emitter Saturation Voltage| -Vgg(sat)|* 0.3 0.8 v -Ic=2A -Ip=0.2A
0.8 v ~-Ic=6A -IB=0.6A
Base-Emitter Voltage -VBE * 0.95 1.5 v -10=2A -~Vgg=2V
D.C. Current Gain BD 534 HFE * 20 -Ig=10mA -VCE=SV
BD 536 20
BD 538 15
BD 534 25 -Ic=2A -VCE=2V
BD 536 25
BD 538 15
All types 40 ~I¢=500mA ~Vog=2V
Current Gain-Bandwidth Product 7 3 MHz | -Ic=250mA -Vcp=1V

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

12.77.0850E



BD633 through BD638

COMPLEMENTARY
SILICON EPITAXIAL BASE AF POWER TRANSISTORS

THE BD633 THROUGH BD638 ARE SILICON EPITAXIAL CASE T0-220B
BASE POWER TRANSISTORS DESIGNED FOR SWITCHING,
DRIVER AND OUTPUT STAGES IN AUDIO AMPLIFIERS.
THE BD633, BD635, BD637 ARE NPN AND ARE COM-
PLEMENTARY TO THE PNP TYPE BD634, BD636, BD638.
BCE
BD633(NPN) BD635(NPN) BD63T(NPN
ABSOLUTE MAXIMUM RATINGS tor pnp devices, voltoge and current val wetve BD634(PNP) BD636(PNP) BD638(PNP
Collector-Base Voltage VCBO 45V 60v 100V
Collector-Emitter Voltage VCEO 45V 60v 8ov
Emitter-Base Voltage VEBO SV 5v 5v
Collector Current Ic 2A 24 2A
Collector Peak Current IcM 54 5A 54
Total Power Dissipation (Tc<25°C) Piot 30W
(Ta25°C) oW
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C
THERMAL RESISTANCE
Junction to Case 93¢ 4.17°C/V max.
Junction to Ambient Oja 62.5°C/W max
Ptot vs Ty SAFE OPERATING AREA (DC)
40 4
Piot 1
(W) ¢
30 N (a) 1'c=25°c\\
S 1

20 \§§ : X
\%‘_ 0.4

10 &
\Q(-\ ED633, 634
D635, 636~ ),
N ‘BD637, 638
0 ) 0‘1 1 1 1
0 100 200 1 4 10 0 10

Ta (°c) Ve (V)



BD633 through BD638

ELECTRICAL CHARACTERISTICS (TA=25°C

unless otherwise noted)

I PARAMETER SYMBOL MIN MAX| UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO Ic=0.1mA Ig=0
BD633, 634 45 v
BD635, 636 60 v
BD63T, 638 100 v
Collector-Emitter Breakdown Voltage | LVCEO # Ic=30mA Ip=0
BD633, 634 45 v
BD635, 636 60 v
BD637, 638 80 v
Emitter-Base Breakdown Voltage BVEBO 5 v IE=lmA Ig=0
Collector Cutoff Current IcES
BD633, 634 0.2| mA | Veg=45V Vpg=0
BD635, 636 0.2 | mA | VCE=60V VBE=0
BD637, 638 0.2 | mA VeE=100V VBE=0
Collector-Emitter Sa’cuzfation Voltage| VCE(sat)#* 0.6 Ic=1A 1Ip=0.1A
Base-Emitter Voltage VBE * 13|V Ic=1A Vgg=2V
D.C. Current Gain HFg * 40 Ic=25mA VoE=2V
25 Ic=1A VcE=2V
Current Gain-Bandwidth Product fp 3 MHz | Ic=0.2A VCE=10V

* Pylse Test s Pulse Width=0,3mS, Duty Cycle=1%

D.C. CURRENT GAIN
vs COLLECTOR CURRENT

Hre

Pulge Test
TA=250C

160

120

&

VCE =2V.

0.1 1
lc(a)

10

Vge AND Vg sat)

vs COLLECTOR CURRENT
T

1.0 /
V) /
0.8 B2
=N__A1 1
Nge I
Ngt e g 4?--1 1
0.6
0.4 /l
0.2 —VeE(sat) @ Ic=101g “";;ph/
| A
TA=25
0 Pulse Test
0,01 0.1 1

2,78,8700E.0870E




BF158 BF159 BF160
NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE BF158, BF159, BF160 ABRE NPN SILICON
PLANAR EPITAXIAL TRANSISTORS FOR RF
SMALL SIGNAL APPLICATIONS SUCH AS RF-IF
AMPLIFIERS IN FM RECEIVERS AND THIRD
VIDEO IF AMPLIFIERS IN TV RECEIVERS.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage
Collector-Emjitter Voltage

Emi tter-Base Voltage

Collector Current

Total Power Dissipation (TA< 25°C)

Operating Junction & Storage Temperature

ELECTRICAL CHARACTERISTICS (TA=25°C unless ot

VCBO
VCEO
VEBO

Pot

Tj, Tstg

CASE T0-106

g=H

BF158 [EF159 BF160
30V 40V 30V
12V 20V 12V

ov ov v
50mA
200mW
derate 2mW/°C above 25°C
=56 to 126°C

berwise noted)

PARAMETER SYMBOL MIN TYP MAX| UNIT | TEST CONDITIONS

Collector-Base Breakdown Voltage BVCBO Ic=0.1mA IE=0

BF158, BF160 30 v

BF159 40 v
Collector-Emitter Breakdown Voltage | IVCEO IC=3mA (puleed)

BF158, EF160 12 v IB=0

BF159 20 v
Emitter-Base Breakdown Voltage BVEBO IE=0.1mA IC=0

All types 2 \J
Collector Cutoff Current ICBO 100| nA V=15V IE=0

3 VCB=15V IE=0

A1l types pA e
Collector-Emitter Saturation Voltage | VCE(sat)

All types 0.1 0.,56{ V IC=10mA IB=1lmA
D.C. Current Gain BF158, BF159 Hpg 20 70 ICz4mA VCE=10V

BF160 20 70 IC=3mA VCE=10V
Current Gain-Bandwidth Product

BF158, BF159 fT 700 MHz | IC=5mA VCE=10V

BF160 400 600 MHz | IC=3mA VCE=10V
Feedback Capacitance BF158, BF159 Cre 0.8 1.2 pF IC=5mA VCE=10V f=1MHz

BF160 0.8 1,2 | pF IC=3mA VCE=10V f=1MHz
Power Gain BF158, BF159 Gpe 22 26 dB | IC=5mA VCE=10V f=40MHz

BF160 28 32 daB IC=3mA VgE=8V f=10.7m‘12
Output Conductance BF158 only 8oe 0.2 0.3 | mU | IC=5mA VCE=10V f.qom;,
Noise Figure All types NF 3.5 dB | IC=4mA VCE=10V Re=d00n

£=40MHz|




BF158 BF159 BF160

TYPICAL CHARACTERISTICS AT TA=25°C

BFE ve IC It vs Ic
[ 'Pulse Test VCp=10V
Vep=10v'
80 ! ; 800
»
60 4 fr 600 N
\
Brg Wa (MBz)
400
40 v
20 200
0 0
0.1 1 10 100 0.1 1 10 100
Ic (ma) T (m)
Gpe vs f NF vs f
IC=6mA IC=4mA
VCE=10V VCE=10V
40 8 RG=4000
Gpeao AN N 6
(aB) (aB)
20 < 4 ’
N
10 N 2
(1] )
1 10 100 1000 0.1 1 10 100
4 (mn) b 4 (IIH;)

3.78.31008



BF254 BF255
NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE BF254, BF255 ARE NPN SILICON PLANAK CASE TO-92B
EPITAXIAL TRANSISTORS. THE BF254 IS

INTENDED FOR USE IN AM/FM IF AMPLIFIERS

AND FOR INPUT STAGES IN THE SHORT,

MEDIUM ABD LONG WAVE BANDS. THE BF255

IS INTENDED FOR USE IN PRE-STAGES AND

CONVERTER STAGES IN THE VHF BAND.

.CBE
ABSOLUTE MAXIMUM RATINGS BF254  BF255
Collector-Base Voltage VcBo 30v 30v
Collector-Emitter Voltage VCEO 207 20v
Emitter-Base Voltage VEBO 5v 5V
Collector Current Ic 30mA
Total Power Dissipation (Ta €£250¢C) Ptot 300mW

derate 3mW/°C above 25°C
Operating Junction & Storage Temperature Tj» Tstg -55 to 125°C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL |\ PR vax | vrb: 20B Max lowrr | TEST CoNDITIONS
Emitter-Base Breakdown Voltage| BVEpo 5 5 v IE=10pA I¢=0
Collector Cutoff Current ICBO 0.1 0.1 [ pA | VgB=30V Ig=0
Collector Cutoff Current IcE0 1 pA | VcE=20V 1Ip=0
Collector-Emitter Saturation VCE(sat 0.1 0.1 v Ic=l0mA IB=1lmA

Voltage

Base-Emitter Voltage VBE 0.67 0.74 0.67 0.74 Vv Ic=lmA VCE=10V

D.C. Current Gain HFE 67 115 220 | 36 67 125 Ic=lmA VCg=10V

Current Gain-Bandwidth Product| fm " 260 200 MHz| Ic=lmA VCE=10V

Feedback Time Constant Cerbb! 25 40 20 35| pS | Ic=1lmA VCE=5V
f=31.8MHz

Feedback Capacitance Cre 0.85 0.85 pF | Ic=1lmA VCE=10V
f=450KHz

Noise Figure NP 4 4 dB | IC=lmA VCE=10V
RG=100n f£=100MHz




BF254 BF255
BF254  TYPICAL y-PARAMETERS AT Ta=25°C Ic=lma VeE=10V
£=450kHz 811033V Y12 =2.8yU (Y21 =36mU’ 8,o=6pU
Common Emitter b11-0.065mt! -012 =90° -021 =00 b22-4.5)x'l)'
€y1=235F C,,=146pF
£=10.TMHz 8y =0.450U |y12l =65pU |21l =36mU 8,,=8+5pU
=90° - =10° .
Common Emitter b11-1.5nv' -012 90 021 10 b22-0 11lnU
cll=22pF N 022-1.6pE
£=100MHz gn.z,smv |y12' =420p0 |y21| =33mU 8,,=220U
- = - =880 - = o =1,
Common Base hll 3m U 012 88 021 146 b22 l.1m¥
- 011=4.8pF 022-1.75pF
BF255  TYPICAL y-PARAMETERS AT Tp=250¢ Ic=1ma VCE=10V
£=450kHz gn-O. SmU Iyl 2| =2, 6}11! |y21 l =36mU 322-2 «Tpv
=900 0 =4.
Common Emitter bll-o.lnﬂJ -012 90 -021 =0 b22 4 5P1r
011-}2pF 022-1.6pF
£=10.TMHz 511=O.6mU |y12| =60V P2l =36mV 855=4+ 5PV
- - =900 — =100
Common Emitter bll 2my 012 90 021 10/ b22-0.11mv
011-30pF 022-1.6pF
£=100MHz gll=3BmU' |y12! «410pU Iy21 I =34nT 5'22-12)1‘0'
Common Base - bllslmtl -012 =85° -021 =140° b22-1-1m”
- 011-1.6p3 022-1.75PP
200 BFE vs Ic 500 fo ve Ic
| H:H_TA.gf,oc
VCE=10V| v
160 Pulse ‘]‘ééfl 400 ”"
Hpp 1 I fp T i N
120 A i WAV A
2 (z) & £l
o 4
80 p4 Igﬂvﬁr 200 ;
0l | 100 TA=250C
% VCE=10V
o ] o T
0.1 1 10 100 0.1 1 10 100
Ic  (ma) Ic (m)

2.78.3300A



BF257 BF258 BF259
NPN HIGH VOLTAGE VIDEO AMPLIFIERS

THE EF257, BF258, BF259 ARE PN -SILICON CASE TO-39
PLANAR TRANSISTORS DESIGNED FOR HIGH
VOLTAGE VIDEO OUTPUT STAGES IN BLACK- e,

AND-WEITE AND COLOUR TV-RECEIVERS.

CEB
ABSOLUTE MAXIMUM RATINGS BF257 BF258 BF259
Collector-Base Voltage Vero 160V 250V 300V
Collector-Emitter Voltage VcEO 160V 250V 300V
Emitter-Base Voltage VEBO 5v
Collector Current Ic 100mA
Total Power Dissipation @ T¢ £25°C Piot 5W
e Ty<250¢ 800mW
Operating Junction & Storage Temperature '!‘j, Tstg -65 to 200°C
THERMAL RESISTANCE
Junction to Case 050 350C/W max.
Junction to Ambient 0ja 2200C/w mex.
Ptot va Ta SAFE OPERATING AREA (D.C.)
5 100 R
AN 1 1
N\ % 4 ‘al
4 AHIN G H
%, 30 N RS HY
& ol Vo
Piot 2, o o
3 e I LG
W) NS, |
A\ (ma) 10 } H
2 \\0 | i
Y -
1 %o Begt 3| B 257T—]]
Sing, BF 258 ——
0 [ [T ) B 259—— |11 ||}
0 100 200 1 10 100 1000

Ta (%) VeE (v)



BF257 BF258 BF259

ELECTRICAL CHARACTERISTICS (TA=25°C unless

otherwise noted)

BF257 BF258 BF259
PARAMETER SYMBOL MIN MAX |MIN MAX |MIN MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage| BVapg 160 250 300 v Ic=0.1mA Ig=0
Collector-Enitter Breakdown LVeRo * 160 250 300 vV | Ic=l10mA Ip=0
Voltage
Emitter-Base Breakdown Voltage |BVgpo 5 5 5 Vv | Ig=0.1mA Ig=0
Collector Cutoff Current IcBo 50 nA | VcB=100V Ig=0
50 nA | VcB=200V Ig=0
50| nA | Vop=250V Ig=O
Emitter Cutoff Current IEBO 50 50 50| nA | Vgp=3V Ic=0
D.C. Current Gain HFp * 25 25 25 Ic=30ma VCE=10V|
Collector-Emitter Saturation VCE(“t)* 1 1 1|V Ic=30mA Ip=6mA
Voltage
Current Gain-Bandwidth Product |fop 50 50 50 MHz | Ig=15mA Vop=20V
Collector-Base Capacitance Ceb 5 5 5| pF | Vop=30V IE=0
f=1MHz
* pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
} Apg (NORMALIZED) vs Ig fr vs Ig
2.0 100
TA=25°C Ta=2500
1.6 , q! 80 VeE=20V
~ - 20 4
8. b \ r 60 d
=i Aov (MHz) \
= » ‘Icﬁ’ /‘
g 0.8 t 40 4
E ! /
4
5 0.4 pulse test 20
0 I []
0.1 1 10 100 10 100
Ic (mA) Ic (ma)

12.77.73008



BF297 BF298 BF299
NPN HIGH VOLTAGE VIDEO AMPLIFIERS

THE BF297, BF298, BF299 ARE NPN SILICON

-92F
PLANAR TRANSISTORS DESIGKED POR HIGH CASE 10-5
VOLTAGE VIDEO AMPLIFIERS IN TELEVISION
RECEIVERS. THEY FEATURE GOOD FREQUENCY
CHARACTERISTICS.
CEB

ABSOLUTE MAXIMUM RATINGS BF297 BF298 BF299
Collector-Base Voltage VeBo 160V 250V 300V
Collector-Emitter Voltage VeEo 160V 250V 300V
Emitter-Base Voltage VERO SV
Collector Current Ic 100mA
Total Power Dissipation @ Tg<25°C Pyot 1.5¥

er, <25°% 625uW
Operating Junction & Storage Temperature TJ & Tstg -55 to 150°c

ELECTRICAL CHARACTERISTICS ( TA=25°C  unless otherwise noted

BF297 | BF298 | EF299
PARAMETER SYMBOL | MIN MAX|{MIN MAX| MIN MAX|UNIT |TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBo 160 250 300 V |Ig=0.1mA Ig=0
Collector-Emitter Breakdown Voltage | LVppg 160 250 300 V |[Ic=10mA  Ip=0
Emitter-Base Voltage BVgRo 5 5 5 V |[Ig=0.1mA Ig=0
Collector Cutoff Current Icmo 50 nA Vop=100V  Ip=0
50 nA |Vop=200V Ip=0
50| nA [Vop=250V Ig=0
Emitter Cutoff Current Igpo 50 50 50| nA (Vgp=3V Ig=0
Collector-BEmitter Saturation Voltage VeE(sat) 1 1] 1| V |Ic=30mA Ip=3mA|
Base-Emitter Saturation Voltage VBE(.“) 0.85 0.85 0.85| V Io=30mA Ip=3mAl
D.C. Current Gain H’E 10 10 10 Ic-SIIA VCE-IOV
30 150[30 150 30 150 Ig=30mA V=10V
10 10 10 1,~100mAVCg=10V
Current Gain-Bandwidth Product 1£p 50 50 50 Miz (I,=30mA Vop=10V]
Collector-Base Capacitance Cod 5 5 5| pF |Vcp=30V Ig=0
f=1MHz




BF297 BF298 BF299

TYPICAL CEARACTERISTICS ( TA-2§°C unless otherwise noted)

Piot v Ta - SAFE OPERATING AREA (D.C.)
2.0 100 peapiym -
= N
‘z T
\ T
1.5 30 X%y
P I ‘:s e
tot \ C "o N
. . ()
™ 1.0 \3' (ma) 10 ﬁo\
- T
BP297-HS
0.5 3 Br98-Hi]
BP299H—] |
0 1 Liiil
0 3 10 30 100 300
VeE (V)

VBE(sat) % VCE(sat) vs Ic»

200 10= ; Tloty
. se Tutl
160 3 il Il
g 12 vor | ||
=V t
80 = BE(sat)
1
0.3 i 4
40
Vee(eat) I
0.1
° 0.1 1 10 100
Ic (ma)
Civ £ Cob vs "R
100 100 = .
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o = fe1MHz
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/ 30 >
60 / (oF)
fp A 10
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Cop
20 5 me Y
0 10 100 1y 10 100
Ic (ma) B (V)
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BF336 BF337 BF338
NPN HIGH VOLTAGE VIDEO AMPLIFIERS

THE BF336, BF337, R¥338 ARE NPN SILICON
PLANAR TRANSISTORS DESIGNED FOR R-G-B
AND COLOUR DIFFERENCE OUTPUT CIRCUITS OF
COLOUR TELEVISION RECEIVERS. THEY
FEATURE HIGH BREAKDOWN VOLTAGE AND GOOD
FREQUENCY CHARACTERISTICS.

ABSOLUTE MAXIMUM RATINGS
Collector-Emitter Voltage(RBE =1lka)
Collector-Emitter Voltage (Ip=0)
Emitter-Base Voltage

Collector Current

Total Power Dissipation @ T¢ <25°C
@ Ty <259
Operating Junction & Storage Temperature

THERMAL RESISTANCE
Junction to Case
Junction to Ambient

Piot va Ta
5
4
e
l’tot3 Q\'a.
(W) NS,
N
o,
2 \ \% 1]
! —%'o Hoat sin
0
0 100 200

Ta (°c)

VCER
VCEo
VEBO
Ic
Ptot
T. J & Tg tg
Ojc
(4] ja
100
30
Ic
(mA) 10
3
1

CASE T0-39

-

CEB

BF336 BF33] BF338
185V 250V 300V
180V 200V 225V
5V
100mA
5w
800mW
-65 to 200°C

350C/W  max.
2200C/W  max.

SAFE OPERATING AREA (D.C.)

1 T

Q

2 "
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B
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8 BF338

BF337 {

1 10 100 1000

VeE (V)



BF336 BF337 BF338

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

BF336 | BF337 BF338 |
PARAm‘ SYMBOL MIN MAX | MIN MAX | MIN MAX 'NIT | TEST CONDITIONS
Collector-Base Breakdown Voltage| BVepg | 185 250 300 1v Ic=0.1mA IEg=0
Collector-Emitter Breakdown LVCER™ | 185 250 300 v Ic=lmA RpE=1kN
Voltage T3 £1500C
Collector-Emitter Breakdown LVegpo* 180 200 225 v Ic=4mA Ip=0
Voltage
Emitter-Base Breakdown Voltage |BVEBO 5 5 5 v Ig=0.1mA IC=0
Collector Cutoff Current ICER 100 pA VCE=150V RpE=lkn
100 JA | VCE=200V RBE=lkn
100| pA | Vcg=250V Rpg=lkn
Base-Emitter Voltage VBE * 1.2 1.2 1.2 V Ic=30mA VCE=10V
D.C. Current Gain HFg * 20 20 20 Ig=30mA VCE=10V
Current Gain-Bandwidth Product |fp 50 50 50 MBz | Ig=30mA V(g=20V
Feedback Capacitance Cre 3.5 3.5 3.5| pF | Ic=10mA V(g=20V
£=0.5MHz
Feedback Time Constant Cerbb* 100 100 100| pS | Ig=30mA Vcp=20V
f=10MHz
" % Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
Fyg (NORMALIZED) vs Ig fp vs Ig
.0 100
z l@_n-as% TA=250C
se test =
1.6 Iiimk; 80 - JCE=207
- L] 208 ‘ ;
g . v 6o 4
5 1.2 o7 (MHz)
2 e
é 0.5 == )4
g” V4
- -
'gu 0.4 20
0 I (o]
0.1 1 10 100 1 10 100
Ic (mA) Ic (ma)

"12,77.73008



BF368 BF369
NPN SILICON RF SMALL SIGNAL TRANSISTORS

CASE T0-92A
THE BF368, BF369 ARE NPN SILICON PLANAR
EPITAXIAL TRANSISTOBRS FOR RF-IF SMALL
SIGNAL AMPLIFIER AND OSCILIATOR APPLI-
CATIONS.
EBC
ABSOLUTE MAXIMUM RATINGS BF368 BF369
Collector-Base Voltage VCBO 25V 3ov
Collector-Emitter Voltage VCEO 15V 20V
Emitter-Base Voltage VEBO 4V v
Collector Current Ic 50mA
Total Power Dissipation (TA< 25°C) Piot 310mW
derate 2.81mW/°C above 25°C
Operating Junction & Storage Temperature Tj, Tetg =35 to 135°C
ELBCTRICAL CHARACTERISTICS _(Ta=gs0C)
BF368 BF369
PARAMETER SYMBOL MIN TYP MAX |MIN TYP MAX UNIT | TEST CONDITEONS|
Collector-Base Breakdown BVCBO 25 30 v IC=0.1mA Ig=0
Voltage
Collector-Emitter Breakdown LVCEO* 15 20 v IC=3mA IB=0
Voltage
Emitter-Base Breakdown Voltage| BVEBO 4 4 v IE=0.01mA IC=0
Collector Cutoff Current ICBO 100 100( nA |VcB=15V Ig=0
Collector-Emitter Saturation VCE(sat) 0.12 0.4 0.1 0.4 V IC=10mA Ip=lmA
Voltage
Bage-Emitter Saturation VBE(sat) 0.84 1.0 0.84 1.0} V ICz10mA IB=1mA|
Voltage
D.C. Current Gain BFE 35 60 125| 70 110 220 IC=1mA VCE=10V
Current Gain-Bandwidth Product| fr 250 400 400 520 MHz | IC=1mA VCE=10V
Output Capacitance Cob 1.3 1.7 1.3 1.7 pF |VcB=10V Ig=0
£=1MHz
Collector-Base Time Constant Ccrbb' 20 25 pS |Ic=1mA VCg=5V
£=31.8MHz

* Pulge Test 3 Pulse Width=0.3mS, Duty Cycle=1%



BF368 BF369

TYPICAL CHARACTERISTICS AT Ta=25°C

BFE v 1 Ic
200 M vee=10v VCE=10V.
se Test
60 1 800
2069 l AT '
120 o fT,GOO é/ /—_-. N
R il \ Ot 0 mﬁim
80 ”BE‘.WS- - P_ & é
ol NG 200
0 0 lm
0.1 1 10 100 0.1 1 10 100
Ic (mA) Ic (ma)
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4 I#og%_b & Cre v C. 10 NF vs f —
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3 8 . Rg=4000
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~
\\‘ Cob 4 Y
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Cre 2
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o 4 8 12 16 0.1 1 10 100
v (v) £ (MHz)
TYPICAL COMMON BASE y-PARAMETERS AT f=100MHz VCR=6V TA=25°C
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BF391 BF392 BF393
NPN HIGH VOLTAGE VIDEO AMPLIFIERS

THE BF391, EF392, BF393 ARE NPN SILICON CASE TO-92A
PLANAR TRANSISTORS DESIGNED FOR HIGH

VOLTAGE VIDEO AMPLIFIERS IN TELEVISION

RECEIVERS. THEY FEATURE 200V MINIMUM

COLLECTOR-EMITTER BREAKDOWN VOLTAGE AND

GOOD FREQUENCY CHARACTERISTICS.

EBC

ABSOLUTE MAXIMUM RATINGS EF391 EF392 EF395
Collector-Base Voltage VcBro 200V 250V 300V
Collector-Emitter Voltage VCEO 200V 250V 300V
Emitter-Base Voltage VEBO 6V 8v 8v
Collector Current Iem 500mA.
Total Power Dissipation @ T¢ <25°C Ptot 1.5W

@ Ta< 259 625uW
Operating Junction & Storage Temperature T) & Tatg <55 to 150°C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER STMBOL | B e IR sy |UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 200 250 300 V |Ic=0.lmA Ig=0
Collector-Emitter Breaskdown Voltage | LVcEo 200 250 300 YV |Ic=lmA Ip=0
Emitter-Base Breakdown Voltage BVEBO 6 8 8 V |Ig=O.lmA IC=0
Collector Cutoff Current Icpo 0.1 PA [VCB=160V Igs0

0.1 0.1| pA |VoB=200V Ip=0
Emitter Cutoff Current IEpo 0.1 BA |VEB=4V Ic=0
0.1 0.1 | pA |VEB=6V  Ig=0
Collector-Emitter Saturation Voltage VeE(sat) 2 2 2V |Ic=20mA IB=2mA
Base-Emitter Saturation Voltage VEE(sat) 2 2 2|V |Ic=20mA Ip=2mA
D.C. Current Gain BFE 25 25 25 Ic=lmA VCE=10V|
40 40 40 Ic=10mA VCE=10V
Current Gain-Bandwidth Product <) 50 50 50 MHz | Ic=10mA VCE=20V
Feedback Capacitance Cre 2 2 2| pP }g—nggv IE=0




BF391 BF392 BF393

TYPICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

Ptot v TaA SAPE OPERATING AREA (D.C.)
2.0 1000 = =
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0.5 \\ o 10
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BF494 BF495

NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE BF494, BF495 ARE NPN SILICON PLANAR
EPITAXTAL TRANSISTORS FOR RF SMALL SIGNAL

APPLICATIONS UP TO 100MHz.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage
Collector Current

Total Power Dissipation (TA<750C)

Operating Junction & Storage Temperature

VcBo
VCEO
VEBO

Ic

Piot

Tj, Tstg

CASE T0-92E
CBE
30y 30V
20V 20V
5v S5V
30mA
300mW

derate 4mw/°C above 759C
~55 to 1500C

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

BF494 BF495
PARAMETER SYMBOL MIN TYP MAX | MIN TYP MaX UNIT| TEST CONDITIONS
Brnitter-Base Breakdown Voltage| BVEpo 5 5 A Ig=10pA Ic=0
Collector Cutoff Current IcBO 0.1 0.1} pA | VcB=30V Ig=0
Collector Cutoff Current ICEO 1 PA | VCE=20V Ip=0
Collector-Emitter Saturation VCE(sat) 0.1 0.1 v Ic=10mA IB=lmA
Voltage
Base=Emitter Voltage VBE 65 .68 .T4| .65 .68 .T4] V Ic=lmA VCE=10V
D.C. Current Gain HFE 67 115 220| 36 67 125 Ic=lmA VCE=10V
Current Gain-Bandwidth Product| fp 260 200 MHz| Ic=lmA VCE=10V
Peedback Capacitance Cre «85 .85 PF | IC=1mA VCE=10V
f£=450KHz
Noise Figure jug 4 4 dB | IC=lmA Vgg=10V
RG=1000 £=100MHz
Mixing Noise Figure NFe 2 dB | IC=lmA VCg=10V
RG=830n f=1MHz
NFc 2.5 dB | Ic=lmA VCE=10V
RG=6700 f=1MHz




BF494 BF495

BF494  TYPICAL y-PARAMETERS AT TA=25°C IC=lmA VCE-10V
f=450kHz gu-O.BSmV » l‘ylzl =2.8pU |y21' =36mU 322-6)117
Common Emitter bn-0.065mv -9, =90° =0, =00 byp=4s5pU
Cy,=230F C,,=1.6pF
£=10.7MHz 8)7=0.45nU |y12| =65p1 721l «36m0 8,,=8.5pU
Common Emitter by,=1.500 -0, =90° 05 =10° by,=0.11nU
cn-zzpr 022-1 +6pF
£=100MAz &, =36nU 1’12! =420p0 |2y | =3300 8y =220V
Common Base - by, =3V -0, =880 -021 =146° baz-l.lmv
- Cyq=4.8pF Cyp=1.750F
BF495 TYPICAL y~-PARAMETERS AT TA=250C IC=lma VCE=10V
£=450K82 8y7=0-5V [az] =2+ |2y | =36mV 8202 THV
Common Emitter by, =0.1mU -6, =90° -0, =0° b, =4 5pv
€y, =320F Cppm1.60F
1£=10.TMHZ gn-O.GmV Iyl,‘,'-quU |y21|-36mV 85574+ 5pU
Common Emitter by, =2mU -6,, =90° -0, =10° b,,=0.11n0
€y =30pF Cpp=1.60F
f=100MAZ gII-BBmU‘ lyl 2 =410pv 21 | =340l 322-12)10'
Common Base - bu-lmv -,912 =85° -021 =140° b22-1.1m1.r
= Cyy=1.60F Cop=1+T5PF
BFE ve Ic fr ve IC
’ . 500
200 [mjA-ZS oG
I~ vcE=10V 1
160 -HT Pulse Test 400 I
f,
HrE T "oy N
L] B A=t @ /
120 L0 (rm)m g ‘9@“_ l
L1
80 p< %m‘);a.. 200 y
y
a0l 100, / TA=250C
VoE=10V
o o LI
0.1 1 10 100 0.1 1 10 100
Ic (ma) I (m)

2.78.33004



CLO55 CLO066
COMPLEMENTARY SILICON PLANAR LOW VCEK TRANSISTORS'

THE CLO55 (PNP) AND CLO66 (NPN) ARE SILICON

PLANAR EPITAXIAL COMPLEMENTARY PAIR SPECIALLY
DESIGNED FOR 1-WATT AUDIO AMPLIFIER OUTPUT

AND SWITCHING APPLICATIONS.

THEY FEATURE LOW

COLLECTOR-EMITTER KNEE VOLTAGE AND GOOD LINE-

ARITY OF D.C. CURRENT GAIN.

ABSOLUTE MAXIMUM RATINGS For p-np devices, voltage snd current values are negative

Collector-Base Voltage

Collector-Emitter Voltage

Emitter-Base Voltage

Collector Current

Collector Peak Current (t<50mS)

Total Power Dissipation @ Tc4250C
With X-67 Heat Sink @ Ta425°C
Without Heat Sink @ TaL259¢C

Operating Junction & Storage Temperature

VeBo
VcEo
VEBO
Ic
IcM
Ptot

T3» Totg

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

CASE T0-924

EBC

X=67 Heat Sink

25V
20V
5v
1A
1.5A
1.5W
800mwW
625mW
-55 to 1500C

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBO 25 v Ic=100pA Ig=0
Collector-Emitter Breakdown Voltage LVCEQ * 20 v Ic=10mA Ip=0
Collector-Emitter Cutoff Current ICES 0.5 )xA VCE=20V VBE=0
BEnitter-Base Cutoff Current IEBO 1.0 pa VEB=5V  Ic¢=0
Collector-Emitter Knee Voltage VCEK 0.250.5| V Ic=0.2A [B=value

at which Ig=0.22A

VCE=1V
Collector-Emitter Saturation Voltage| VCE(sat)® 0.21 0.4 Ic=0.5A IB=0.05A
Base-Emitter Voltage VBE * 0.87 1.2 | V Ic=0.5A Vgg=1V
D.C. Current Gain (Note) HFE 1 * 50 160 360 Ic=0.1A VCE=1V

HFE 2 # 20 80 Ic=la  Vgg=2V

Current Gain-Bandwidth Product £ 120 MHz IC=50mA VCE=10V
Note : HFE ) is classified as follows. Group A 1+ 50-100 Group B s+ 80-160

Group C : 120-240

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

Group D 1 180-360



CLO55 CLO066

TYPICAL CHARACTERISTICS
(TA=25°C unless otherwise noted)

TOTAL POWER DISSIPATION VgE AND Ve (sat)
vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT
prot L
. v Pulse Test
15 12
1.0 /
) | 1
10 08 ovee=1V
Vee E_.- J
06
05 04
A
0.2 +—— Vee (sat) @1C=101g »
0 0
0 160 1 10 100 1000 10A
Ic (ma)
D.C. CURRENT GAIN CURRENT GAIN — BANDWIDTH PRODUCT
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
.o ‘* L
T Vee (MH2) VeE=T0V
Pulse Test,
120 v
AN //
N /
80 i
/
Y
50 \ 40
[} ]
1 10 100 1000 10A 1 10 100 1000
le (mA) I¢ (mA)
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CL138
NPN SILICON PHOTO DARLINGTON TRANSISTOR

CASE T0-106
THE CL138 IS AN NPN SILICON PHOTO o couscron
DARLINGTON TRANSISTOR FOR USE IN \
PHOTO DETE"TOR CIRCUITS IN WHICH N\

VERY SENSITIVE LIGHT CURRENT IS
REQUIRED. THE DEVICE IS SUPPLIED
IN SELECTED LIGHT CURRENT GROUPS. s

Note : The base terminal may be
isolated from the internal
silicon chip upon request.

ABSOLUTE MAXIMUM RATINGS

Collector-Emitter Voltage VCEO i8v
Emitter-Collector Voltage VECO 5v
Collector Current Ic 100mA
Total Power Dissipation @ TA £250C Ptot 300mW
Operating Junction & Storage Temperature Tj» Tstg -55 to 100°C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX [UNIT| TEST CONDITIONS

Collector-Emitter Breakdown Voltage| LVeopos 18 35 v Ic=10mA (Pulsed)
Ig=0
Emitter-Collector Breakdown Voltage| BVggow 5 8.5 v Ig=0.1mA IB=0
Collector Cutoff Current ICEO * 1 |pA VCE=5V IB=0
(=Dark Current)

Light Current I 15 80 |mA | VCE=3V H=2mW/cm?
Group A 15 25 40 |mA | VCE=3V H=2mW/cm2
Group B 30 50 80 |mA | VCE=3V H=2mW/cm2

* Tested in complete darkness.

## The light current is the collector to emitter current measured at specified
irradiance (H). The radiation source is an unfiltered tungsten filament
lamp at 28749K color temperature.




CL138

RELATIVE RESPONSE (%)

3 8

TYPICAL CHARACTERISTICS AT Ta=25°C

SWITCHING TIME

Vec=+10V
l IL=1mA
=
GaAs
Red LED OUTPUT
Source 1K-ohms
-

Turn-On Time300pS
Turn-0ff 'I‘ime~150).ls

SPECTRAL RESPONSE

2 8 5 8

“

5 . K R oo

WAVELENGTH-MICRONS

LIGHT CURRENT
vs COLLECTOR-EMITTER VOLTAGE
100.
e
~ &
[ . “ox
_@“l _*3%
30— ”.
1L, Aol |{
-3
(mA) s //
N
1 %“I
Qe
a‘

3 Light Source is an unfiltered
tungsten filament lamp at
'285|4°Kl001'or tlemp?rat]ure.l
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RELATIVE LIGHT CURRENT
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CL155 CL166
COMPLEMENTARY SILICON PLANAR LOW VCEK TRANSISTORS

THE CL155 (PNP) AND CL166 (NPN) ARE SILICON

PLANAR EPITAXIAL COMPLEMENTARY PAIR SPECIALLY TO-92A X =67 HEAT SINK
DESIGNED FOR 2-WATT AUDIO AMPLIFIER OUTPUT
AND SWITCHING APPLICATIONS. THEY FEATURE LOW &
COLLECTOR-EMITTER KNEE VOLTAGE AND GOOD §
LINEARITY OF D.C. CURRFNT GAIN. '.f.v
15mm
£

ABSOLUTE MAXTMUM RATINGS o onoomce e ons cens s e e EBC
Collector-Base Voltage Vero 30V
Collector-Emitter Voltage VCEO 25V
Emitter-Base Voltage VEBO 5v
Collector Current Ic 1.5A
Collector Peak Current (t<50mS) IcM 2,24
Total Power Dissipation @ T¢<250C Ptot 1.5W

With X-67 Heat Sink @ T<25°C 800mW

Without Beat Sink @ TA<25°C 625mW
Operating Junction & Storage Temperature Tj» Tstg -55 to 1500C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBo 30 v Ic=100pA Ip=0
Collector-Emitter Breakdown Voltage LVcgo » 25 v Ic=10mA Ip=0
Collector Cutoff Current ICES 0.5 | pA | VeE=20V VBE=0
Bnitter Cutoff Current IEBO 1.0 | pA | VEB=5V Ig=0
Collector-Emitter Knee Voltage VeER 0.2 0.4 |V Ic=0.2A Ip=value

at which I¢=0.22A
VCE=1V

Collector-Emitter Saturation Voltage VeE(sat)|* 0.25 0.45| V IC=1A Ip=0.1A

Base-Emitter Voltage VBE * 0.821.2 |V Ic=0.5A VCE=1V
D.C. Current Gain (Note) HFE 1 * 50 160 360 Ic=0.1A VCg=1V
HFE 2 * 30 110 Ic=l1A VCg=2V
Current Gain-Bandwidth Product fp 120 MHz| Ic=50mA Vep=lOV |
Note : HFg 1 is classified as follews. Group A ¢« 50-100 Group B ¢ 80-160

Group C s 120-240 Group D 3 180-360
* Pulse Test : Pulse Width=0.3mS, Duty Cvcle=1%



CL155 CL166

Ptot
(w)

TYPICAL CHARACTERISTICS

{TA=25°C UNLESS OTHERWISE NOTED)

TOTAL POWER DISSIPATION

Vgg AND V(g (sat)

vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT
M7
tv) se Test
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* g ere- eI
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1 10 100 1000 10A
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CLO055 CL066 CL155 CL166

APPLICATION NOTE (MEAP 168)

LOW VOLTAGE OTL AUDIO AMPLIFIER (ri=t~g0)
;ﬁf A3 e
104F Z 47uF b
::asx b )01 [ RL
a3 T
Q5 KM9014CH
4.7/:-F KMgo15¢ fv{" _g+ [Output
INPUT oY ] e 430 &F
RS ;Imqu S300F RS .
@
Qs
RS 2am KMY014C

All resistances are in ohms. Quiescent current

A

is very stable when Q3 is placed close to Q2.

CIRCUIT DETAILS

SUPPLY VOLTAGE (RL=4ohms

SUPPLY VOLTAGE (RL=8 .ohms)
9V j

12v 7.5V 6V 4.5V 9V 7.5V 6V 4.5V

R1 56K 47K 39K 33K 27K 56K 39K 33K 27K
R2 2.2K {2.2K |2.2K [2.4K |3K 2.7K [2.4K | 2.4K | 3K
R3 390 390 330 220 120 270 270 220 120
R4 1 1 0 0 0 1. 0 0 0
R5 560 470 470 470 470 510 510 470 470
Q1,HFE group C or D |CL166|CLO66|CL066|CLO66|CLO66|CL166|CL166| CLO66| CLO66
Q2,HFE group C or D JCL155 |CL055 |CLO55 |CL0O55 [CL0O55|CL155]|CL155| CLO55| CLO55
10% THD Output * 2W |1.1W |0.75WI0.5W [0.23W|*1,9W|*1,.5W{ 0.9W | 0.4W
Input Impedance 55K 55K 53K 50K 47K 53K 50K 47K 45K
Input Sensitivity 43mV  |34mV |27mV [23mV [16mV |35mV |28mV | 24mV | 16mV
THD @ 0.5W Output 0.5% |0.6% |1% 10% — [0.5% |0.7% 1% —
Frequency Response 42Hz to 38KHz, -3dB 70Hz to 38KHz, -3dB
Current Drain

@ no signal 14mA {13mA {13mA [13mA [13mA |16mA |15mA | 14mA | 14mA

@ 10% THD output 230mA |170mA [140mA |120mA [72mA | 290mA| 255mA| 210mA| 145mA

* Output transistors mounted to X-67 heat sink.



CL055 CL066 CL155 CL166

USING X—87 HEAT SINK TO ITS FULL ADVANTAGES
The X—67 heat sink is specially designed for the low VcEk transistors to perform two functions.
1. Permits 2-Watts continuous output power in the amplifier circuit shown in last page.

2. - Provides excellent stability of quiescent current when the biasing transistor (Q3) shares
common heat sink with the PNP output istor (Q2). The

g is shown in the
following diagram.

fo— IMM —end

X—67 Heat Sink
] il P

10mm.
I F-—r—-
e i b
1]
_——
Biasing Transistor (Q3)

PNP Output Transistor (Q2)



CL855 CL866
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

THE CL855 (PNP) AND CL866 (NPN) ARE SILICON CASE T0-924 X-67 EEAT SINK
PLANAR EPITAXIAL TRANSISTORS OF COHPLM TARY @
CHARACTERISTICS. THEY ARE DESIGNED FOR USE
IN AF LARGE SIGNAL AMPLIFIERS AND MEDIUM SPEED o
SWITCHING UP TO 1.5A PEAK CURRENT.
S mm
i
o Lo
EBC

ABSOLUTE MAXIMUM RATINGS  Forpnsp devices, voltsge and current values are negative
Collector-Base Voltage VcBO 0V
Collector-Emitter Voltage VCEO 60V
Emnitter-Base Voltage VEBO S5V
Collector Current Ic 1A
Collector Peak Current (t<£50mS) IcM 1.5A
Total Power Dissipation @ T¢c<250C Piot 1.5W

With X-67 Heat Sink @ Tp<250C 800mwW

No Heat Sink @ Tp<250C 625mW
Operating Junction & Storage Temperature Tjs Tatg -55 to 150°C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage | BVcBO 70 v Ic-lOOFA IE=0
Collector-Emitter Breakdown Voltage | LVeEQ # 60 1v | Ic=l10mA 1p=0
Collector Cutoff Current IcES 0.5 | pA VCE=S50V VBE=0
Emitter Cutoff Current IEBO 1| pa VEB=S5V Ic=0
Collector-Emitter Knee Voltage VCEK 0.45 | v Ic=0.24,Ip=value

at which Ic=0.22A
VCE=1V
Collector-Emitter Saturation Voltage| VCE(sat)#¥ 0.,23 0,5 | V Ic=0.5A Ip=0.05A
Base-Emitter Voltage VBE # 0.851.2| V Ic=0.5A VCE=2V
D.C. Current Gain (Note) HPE 1% 50 120 240 Ic=0.1A VCE=2V
HFE 2+ 20 55 Ic=1A  VCE=4V
Current Gain-Bandwidth Product fp 50 150 MHZ IC=50mA VCE=10V
Collector-Base Capacitance Cob 15 25| pF VCB=10V Ig=0
f=1MHz

* pulge Test s Pulse Width=0.3mS, Duty Cycle=1%
Note : HFE 1 is classified as follows. Group A s 50-100 Group B : 80-160 Group C & 120-240



CL855 CL866

TYPICAL CHARACTERISTICS (Tp = 25°C UNLESS OTHERWISE SPECIFIED)

TOTAL POWER DISSIPATION Vge AND Ve (sat)
vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT
Ptot i T
w) W |_pulse test
15 AN 12
\\ 1.0
%,
%, "4
1 & 08 =NV
’ l 06% VBE@V ct e
W, 'S, =T /
‘Qt &3 08
05 H"’&,,‘, 04
No
™ N,
02 {—— -
' "lk - Vg bt @1C 101g > |
0 N o bt
[} 40 80 120 160 1 10 100 1000 10A
T, c) Ic tmal
D.C. CURRENT GAIN CURRENT GAIN — BANDWIDTH PRODUCT
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
11 Y " LTI
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L CE . 5 1 =
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150 ot
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80 N 100 /
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CX PRODUCT LINE

DISCRETE SILICON TRANSISTORS
FOR PORTABLE B & W TV RECEIVERS

r-—-————=—=—= Rl
ANT. | [ BLOCK DIAGRAM
' [acc } : -
! I
! |
I
I
|
1
! :
: I.C. 1 {T.C.} = INTEGRATED CIRCUIT
- * = PNP COUNTERPART
cX918 CX917
3rd [DETECTOR »] VIDEO 51 . 12m
VIF -t DRIVER
E.H.T.
H
e
CX704 SEP o
*CX754 CX904 CX904 CX908 CX702
CX70 *CX954 *CX954 *CX958
IN — B+
VER VER 3 VER
osc ouTPRUT YOKE
CX906 €X701
ERROR *CX956
DRIVER [ |AMPLIFIER]
€X908 CX904 - - T -
*CX958 *Cx954 " | soump ETECTOR | avpro | | auprO
. . P
X big | | oriver OUTPUT
I
! | CX904 CL166
| I.c. | *CX954 *CL155
1
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CX701 CX701A

NPN SILICON TRANSISTORS
FOR TV VERTICAL OUTPUT APPLICATIONS

THE CX701 AND CX7OlA ARE NPN SILICON POWER

TRANSISTORS RECOMMENDED FOR THE VERTICAL
OUTPUT STAGES OF 5" — 12" B & W TELEVISION

RECEIVERS.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage

Collector-Emitter Voltage
Emitter-Base Voltage

Collector Current
Collector Peak Current (t <10mS)

Total Power Dissipation (TC§25°C)
(Ta <250C)

Operating Junction & Storage Tﬁpcratue Tj» Totg

VcBo
Veeo
VEBO
Ic
Icm
Ptot

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
CXT0I_ [ CX701]

CASE TO-220B

BCE

CX701  CX701A
150v 1807
120V 150V

5v

24

4

25w
1.5W

-55 to 150°C

A
PARAMETER SYMBOL MAX | UNIT | TEST CONDITIONS
Collector-Emitter Breakdown LVceo * |120 150 v Ic=100mA Ip=0
Voltage
Collector Cutoff Current IcBo 10 10 pa Vop=100V  Ig=0
Emitter Cutoff Current IEBO 10 10| pa VEp=5vV Ic=0
Collector-Emitter Saturation VCE(sat)* 1 1| Vv Ic=1A Ip=0.1A
Voltage
Base-Emitter Voltage VBE * 0.6 0.85(0.6 0.85| v Ic=0.2A VCE=SV
D.C. Current Gain BFg * 30 120 | 30 120 Ic=0.5A VCE=SV

* Pulse Test : Pulse Width=0.3mS, Duty Cyole=1%



CX701 CX701A

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)
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CX702 CX702A

NPN SILICON TRANSISTORS
FOR TV HORIZONTAL OUTPUT APPLICATIONS

THE CX702, CX702A ARE NPN SILICON POWER
TRANSISTORS RECOMMENDED FOR THE HORIZONTAL
OUTPUT STAGES OF 5" — 12" B & W TELEVISION
RECEIVERS.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage

Collector-Emitter Voltage (Vpg=0)
Collector-Emitter Voltage (Ip=0)
Emitter-Base Voltage

Collector Current

Collector Peak Current (t <10mS)

Total Power Dissipation (TC £25°C)
Operating Junctioni & Storage Temperature

Veso
Vees
Veeo
VEBO
Ic
Icm
Ptot

CASE T0-220B

T;j y Tstg

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

BCE

X702 cx7024
‘ 160V 200V
160V 200V
80v 100v

8V
SA
8A
40W

=55 to 150°C

CX702

CX702A

PARAMETER SYMBOL MIN MAX |MIN Max | UNIT | TEST CONDITIONS
Collector-Emitter Breakdown LVoRS * 160 200 v Ic=100mA VBE=O
Voltage
Collector-Emitter Breakdown LVcgo * 80 100 v Ic=100mA IB=0
Voltage
Collector Cutoff Current Ices 100 100 PA Vcg=100V  Vpg=0
Emitter Cutoff Current IgBO 10 10 pA VER=8V Ic=0
Collector-Emitter Saturation VCE(sat) # 2 2 v Ic=4A Ip=0.8A
Voltage
Base-Emitter Voltage VBE * 2 2 v Ic=4A Veg=5V
D.C. Current Gain Hpg * 15 70| 15 70 Ic=4A VCE=5V
Fall Time tf 1 1| ps IC=4A 1By =0.8A
-VBB=5V_RB=5n

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%



CX702 CX702A

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)
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CX703 CX703A CX703B
NPN SILICON VIDEO AMPLIFIERS & HIGH VOLTAGE SWITCHES

THE CX703, CX703A, CX703B ARE NPN SILICON

PLANAR TRANSISTORS RECOMMENDED FOR TV T0-92A X~ 67 HEAT SINK
VIDEO OUTPUT STAGES AND HIGH VOLTAGE
SWITCHES UP TO 100mA COLLECTOR CURRENT.
THEY ARE SUPPLIED IN TO-92A PLASTIC CASE
WITH OPTIONAL X-67 HEAT SINK.
EBC
ABSOLUTE MAXIMUM RATINGS CX703 CX703A CX703B
Collector-Base Voltage Vepo 160V 200V 2507
Collector-Emitter Voltage VcEO 160V 200V 250V
Emitter-Base Voltage VEBO 6v
Collector Current Ig 100mA
Total Power Dissipation @ TC <25°C Piot 1.5W
With X-67 Heat Sink, TAg25°C 800mW
No Heat Sink, Tp <2500 625mW
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
CX703 [CX703A |CX703B
PARAMETER SYMBOL MIN MAX|MIN MAX |MIN MAX [UNIT| TEST CONDITIONS
Collector-Base Breakdown BVomo 160 200 250 \ Ic=0.1lmA Ig=0
Voltage
Collector-Emitter Breskdown LVcEO 160 200 250 v Ic=lmA Ip=0
Voltage
Emi tter-Base Breakdown Voltage |BVgpg 6 6 6 v Ig=0.1mA Ic=0
Collector Cutoff Current ICBO 0.1 A | VCB=120V Ig=0
0.1 O.1 | nA | VCB=150V IE=O
Emitter Cutoff Current IERO 0.1 0.1 0.1 | pA | VEp=4V Ic=0
Collector-Emitter Saturation VeE(sat) 1.5 1.5 15|V Ic=20mA Ip=2mA
Voltage
Base-Emitter Saturation Voltage VBE(sat) 1.2 1.2 1.2|V Ic=20mA Ip=2mA
D.C. Current Gain HFE 40 200| 40 200| 40 200 Ic=10mA Vgg=10V
Current Gain-Bandwidth Product | fp 50 50 50 MHz| Ic=10mA VCE=20V
Feedback Capacitance Cre 3 3 3 | pF | Vcp=30V Ig=0
f=1MHz




CX703 CX703A CX703B

TYPICAL CHARACTERISTICS (TA=259¢ unless otherwise noted)
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CX704 CX754
COMPLEMENTARY SILICON EPIBASE AF POWER TRANSISTORS

THE CX704 (NPN) AND CX754 (PNP) ARE CASE 70-220B
COMPLEMENTARY SILICON EPIBASE TRANSISTORS

RECOMMENDED FOR MEDIUM POWER APPLICATIONS

SUCH AS

* POWER REGULATOR IN PORTABLE TV

#10W OTL AUDIO AMPLIFIER BOE

# MEDIUM SPEED SWITCH UP TO 4A

ABSOLUTE MAXIMUM RATINGS

Collector-Emitter Voltage (Rpg=100n) VeEr 60V
Collector-Emitter Voltage (Ip=0) VCEO 50V
Emitter-Base Voltage VEBO 5V
Collector Current Ic 4A
Collector Peak Current (t <10mS) IcM 7A
Total Power Dissipation (TC £259C) Piot 30W
Operating Junction & Storage Tempergture T3, Totg -55 to 150°C
THERMAL RESISTANCE

Junction to Case Ojc 4.179C/W max.

ELECTRICAL CHARACTERISTICS (TA=25°C  unless otherwise noted)
SYMBOL MIN TYP MAX

PARAMETER | UONIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVCER * 60 v Ic=100mA RBE=100n
Collector-Emitter Breakdown Voltage LVcEo * 50 v Ic=100mA Ip=0
Collector Cutoff Current ICcER 1| pA |VCE=30V Rpg=1000
Emitter Cutoff Current IEBO 1| pA |VEB=5V Ic=0
Collector-Emitter Saturation Voltage VeE(sat)* 0.35 1| Vv Ic=2A Ip=0.2A
Base-Emitter Voltage VBE * 1 1.5| V |Ic=2A Vpg=2V
D.C. Current Gain (Note) | HFE1 * | 40 100 240 Ic=lA VCE=2V

HFE 2 * 30 90 Ic=10mA VCE=2V
Current Gain-Bandwidth Product £y 3 MHz |Ic=0.2A VCE=SV

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

Note : Hpg 1 is classified as follows. Group A :+ 40-80 Group B 3 70-140
Group C s 120-240




CX704 CX754

TYPICAL CHARACTERISTICS

(TA=25°C unless othervise noted)
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CX705 CX705A
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS

THE CX705 AND CX705A ARE NPN SILICON SINGLE
DIFFUSED MESA POWER TRANSISTORS RECOMMENDED
FOR POWER REGULATORS, AUDIO AMPLIFIERS AND

LOW SPEED SWITCHES REQUIRING VERY LARGE SAFE

OPERATING AREA.

CASE TO-3

ABSOLUTE MAXTMUM RATINGS CX705  CX705A
Collector-Emitter Voltage (RpE=100.0.) VCER 55V Tov
Collector-Emitter Voltage (Ip=0) VeEO 45V 60V
Emitter-Base Voltage VEBO v
Collector Current Ig TA
Total Power Dissipation (T¢ £25°C) Piot 5w
Operating Junction & Storage Temperature T3, Tstg =55 to 175°¢C
THERMAL RESISTANCE
Junction to Case 0jc 20C/W max.
ELECTRICAL CHARACTERISTICS (TA-25°C unless otherwise noted)
PARAMETER sypor. | X705 | CKT05A |yerm | qgse coNpITIONS
MIN MAX |MIN MAX

Collector-Emitter Breakdown Voltage | LVCER * 55 70 v I1c=0.2A RBE=10QQ
Collector-Emitter Breakdown Voltage | LVpomp » 45 60 v Ic=0.2A IB=0
Emitter-Base Breakdown Voltage BVEBO 7 7 v IE=SmA Ic=0
Collector Cutoff Current IcEO 1 1| mA | VcE=30V IB=0
Collector Cutoff Current ICER 0.2 0.2 | mA | VCE=30V RBg=1000
Collector-Emitter Saturation Voltage vcE(aat)‘ 1.2 12| V Ic=3A Ip=0.3A
Base-Emitter Voltage VBE * 1.8 1.8| VvV Ic=3A Ip=0.3A
D.C., Current Gain HFE * 20 70| 20 70 Ig=3A VCE=4V

. 5 5 Ic=TA Veg=4V
Current Gain-Bandwidth Product fo 0.5 0.5 MHz | Ic=0.5A VCE=10V

* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1%
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CX901

NPN SILICON GENERAL PURPOSE AMPLIFIER AND ZENER DIODE

CASE T0-92A
THE CX901 IS NPN SILICON PLANAR EPITAXIAL
TRANSISTOR FOR GENERAL PURPOSE SMALL SIGNAL
APPLICATIONS FROM D.C. TO FREQUENCIES BEYOND
10MHz. ITS EMITTER-BASE JUNCTION CAN ALSO
BE USED AS A 7-VOLT ZENER DIODE.
EBC
ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage VeBo 45v
Collector-Emitter Voltage A()5) 40V
Collector Current I 100mA
Total Power Dissipation (Tj «25°C) Piot 300mwW
Operating Junction & Storage Temperature T3y Totg =55 to 1500C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 45 v Ic=0.1mA Ig=0
Collector-Emitter Breakdown Voltage LVero 40 v Ic=lmA Ip=0
Emitter-Base Breakdown Voltage BVgpo 6.7 7.2 17|V IE=5mA Ip=0

T4 v Ig=25mA Ic=0 *
Collector Cutoff Current IcBo 100 | nA Vep=30V  Ig=0
Emitter Cutoff Current IEBO 100 | nA VEp=3V Ig=0
Collector-Emitter Saturation Voltage VCE(sat) 0.15 0.4 | V Ic=50mA Ip=SmA
Base-Emitter Voltage VBE 0.62 0.8 [ Vv Ic=lmA Vgp=5V
D.C. Current Gain HFE 40 70 150 Ic=lmA Vgp=5V
30 55 Ic=0.1mA Vgg=5V
Current Gain-Bandwidth Product fn 80 140 MHz | Ic=lmA VCg=5V
Collector-Base Capacitance Cob 2.7 3.5 | pP VcB=10V  Ig=0
f=1MHz
Collector-Base Time Constant Cerbb! 60 150 | pS Ig=lmA Veg=5V
f=31.8MHz

* Maximum operating emitter current is 30mA when the emitter-base Junction is used

as a zener diode (collector open).
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TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)
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CX904 CX954
COMPLEMENTARY SILICON GENERAL PURPOSE AF AMPLIFIERS

THE CX904 (NPN) AND CX9%4 (PNP) ARE
COMPLEMENTARY SILICON PLANAR EPITAXIAL
TRANSISTORS RECOMMENDED FOR TV SMALL
SIGNAL PROCESSING CIRCUITS SUCH AS

* SYNC. SEPARATOR

* HORIZONTAL OSCILLATOR
* ERROR AMPLIFIER

* AUDIO DRIVER

ABSOLUTE MAXIMUM RATINGS  For o devices, voitege and current values ere nsgative

Collector-Base Voltage
Collector-Emitter Voltage

Emitter-Base Voltage

Collector Current

Total Power Dissipation (TA £250C)
Operating Junction & Storage Temperature

CASE TO-92A
ERC

VcBo

VcEo

VEBO

Ic

Peot

Tj» Totg

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

45V

40V

SV

100mA

300mW

=55 to 1500C

PARAMETER SYMBOL | MIN TYP MAX | UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBo 45 v Ic=C.lmA IE=O
Collector-Emitter Breakdown Voltage LVeEO 40 v Ic=lmA IB=0
Collector Cutoff Current IcBo 100 | nA | Vgp=30V Ig=0
Bnitter Cutoff Current IgBO 100 | nA | VEB=4V IC=0
Collector-Emitter Saturation Voltage VeE(sat) 0.14 0.4 | V Ic=50mA Ip=5mA
Base-Emitter Voltage VBE 0.650.8| Vv Ic=5mA Vep=5V
D.C. Current Gain (Note)| mpg 1 80 260 540 Ig=5mA  Vog=5V

HFE 2 50 200 Ig=0.1mA VCE=5V]
Current Gain-Bandwidth Product fp 80 200 MHz | I¢=10mA VCE=10V|
Collector-Base Capacitance Cob 3 5 | pF | Vep=10V Ig=0
f=1MHz
Noise Figure NF 2 dB | Ig=0.1lmA VCg=5V|
Rg=10KN
f=30Hz - 15KHz

Note s Hpg 1 is classified as follows. Group B
Group D

1+ 80-160
1 180-360

Group C ¢ 120-240
Group E 1 270-540



CX904 CX954

TYPICAL CIARACTERISTICS

(TA=25°C unless otherwise noted)
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CX906 CX956
COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & DRIVERS

CASE T0-92A X-67 Heat Sink

THE CX906 (NPN) AND X956 (PNP) ARE

COMPLEMENTARY SILICON PLANAR EPITAXIAL @y
TRANSISTORS RECOMMENDED FOR MEDIUM POWER -
APPLICATIONS SUCH AS u

* TV VERTICAL OSCILLATOR .

* POWER REGULATOR DRIVER EBC o

* MEDIUM SPEED SWITCH UP TO 500mA
* OTL AP AMPLIFIER UP T0 500mW

ABSOLUTE MAXIMUM RATINGS  Forpnp devices, voltage and current

Collector-Base Voltage VeBo 45V
Collector-Emitter Voltage VCEO 40V
Emi tter-Base Voltage VEBO 5V
Collector Current Ic 500mA
Total Power Dissipation ® Tg <25°C Piot 1.2W
With X-67 Heat Sink @ TA £25°C ’ 700mW

No Heat Sink @ Tp <250C 500mW

~ Operating Junction & Storage Temperature Ty, Tstg -55 to 150°C

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBo 45 v Ic=0.1mA Ig=0
Collector-Emitter Breakdown Voltage LVecEo * 40 v Ic=10mA Ip=0
Collector-Cutoff Current IcBo 100 | nA | VcB=30V IE=O
Emitter Cutoff Current Igpo 100 | nA | Vgg=4V Ic=0
Collector-Emitter Saturation Voltage VCE(sat)* 0.25 0.5 | V Ic=250mA Ip=25mA
Base-Emitter Saturation Voltage VBE(sat)* 0.94 1.2 |V Ic=250mA Ip=25mA
D.C, Current Gain (Note) HFE 1 * 50 160 360 Ic=50mA VCE=1V

H!’E 2 * 30 100 Ic=250mA Vgog=2V
Current Gain-Bandwidth Product £ 80 200 MHz| Ic=50mA VCE=10V
Collector-Base Capacitance - (X906 Cob 4 8 | pF | Vop=10V Ig=0
€X956 5 8 | pF| f=1MHz
Note : HFE 1 is classified as follows. gioox; é : 128:%28 gggxg IB) : 138:%28

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%



CX906 CX956

TYPICAL CHARACTERISTICS
(TA=259C unless otherwise noted)
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CX908 CX958

COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & DRIVERS

CASE T0-92A X-67 Heat Sink

THE CX908 (NPN) AND CX958 (PNP) ARE

COMPLEMENTARY SILICON PLANAR EPITAXIAL @

TRANSISTORS RECOMMENDED FOR MEDIUM R

POWER APPLICATIONS SUCH AS omm

* TV HORIZONTAL DRIVER 15mm

* POWER REGULATOR DRIVER EBC i

* MEDIUM SPEED SWITCH UP TO 1A

* OTL AF AMPLIFIER UP TO 1W

ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and currant values are negative

Collector-Base Voltage VcBo 45V

Collector-Emitter Voltage VCEO 40V

Emitter-Base Voltage VEBO 5v

Collector Current Ic 1A

Total Power Dissipation @ Tc £25°C Piot 150
With X-67 Heat Sink @ TA £250C ' 800mW

No Heat Sink @ Ta£25°% 625mw
Operating Junction & Storage Temperature Ty, Tatg -55 to 150°C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise not ed)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Colloctor-nage Breakdown Voltage BVeBO 45 v Ic=0.1mA Ig=0
Collector-Emitter Breakdown Voltage LVcEo * 40 V | Ic=10mA Ip=0
Collector Cutoff Current IcBO 100 | nA | Vop=30V  Ig=0
Emitter Cutoff Current IgBO 100 | nA | VEB=4V  Ic=0
Collector-Emitter Saturation Voltage VCE(sat)* 0.25 0.5 | V IC=500mA IB=50mA
Base-Enitter Saturation Voltage VBE(sat)» 0.92 1.2 | V Ic=500mA IB=50mA
D.C. Current Gain (Note) HFE 1 * 80 170 360 IC=100mA VCE=1Y]|

HFE 2 # 40 110 IC=500mA  VoE=2V]
Current Gain-Bandwidth Product £ 60 150 MHz| Ic=50mA VCE=10V|
Collector-Base Capacitance Cob VcB=10V Ig=0
CX908 9 18 | pP | f=1MHz
CX958 14 18 | pF

Note s HPE 1 is classified as follows. Group B : 80-160 Group C 3 120-240
: Group D s 180-360
* Pulse Test : Pulse Width=0.3mS, Duty Cyele=1%



CX908 CX958

TYPICAL CHARACTERISTICS
(TA=259C unless. otherwise noted)

VBE(sat) & VCE(sat) vs IC

1.6
20 Piot vs Ta |“ I“ml Ic=101IB
. 1.4 i pulse test;
1.2
(Volt) i Vi i
0.8 i
v
0.6seal_Ltr p]
0.4 I
0.2 L ' all
- 0
% 100 200 1 10 100 1000
TA (oC) Ic (ma)
200 HFg ves IC It vs Ig
”“0‘1 L 200 Ver=107]
T =
150 < < : l
=2 150 N
- v
FE f i j
100 \ (MBz)100 ]
LI ,
0 Pulse Test
1 10 100 1000 0y 10 100 1000
Ic (ma) I¢ (ma)

1.78.8300A.0830A



CX917

NPN SILICON HIGH FREQUENCY AMPLIFIER

THE CX917 IS NPN SILICON PLANAR EPITAXIAL
TRANSISTOR RECOMMENDED FOR SMALL SIGNAL

HIGH FREQUENCY APPLICATIONS SUCH AS

* TV VIDEO DRIVER
* FM IF STAGE

# RF & CONVERTER STAGES UP TO SW BAND

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage

Collector Current

Total Power Dissipation (T £25°C)

Operating Junction & Storage Temperature

ELRCTRICAL CHARACTERISTICS (TA=25°C

Veso
Vceo
VEBO
Ic

Piot

Tj, Tstg

CASE T0-92A

unless otherwise noted)

EBC

40V

30v

4v

50mA

250mW

-55 to 150°C

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 40 Ic=0.1mA IE=0
0011ector-5initt9r Breakdown Voltage LVCEO 30 v Ic=lmA IB=0
Collector Cutoff Current ICBO 100 | nA | VCB=20V Ig=0
Emitter Cutoff Current IR0 100 | nA | Vgp=3V Ic=0
Collector-Emitter Saturation Voltage VcE(uat) 0.1 0.4 |V Ic=20mA IB=2mA
Base-Emitter Voltage VEE 0.7 0.85| V | Ic=5mA Vgg=10V
D.C. Current Gain HFE 40 80 150 Ig=5mA VCE=10V

30 60 Ic=0.5mA VCE=10V|
Current Gain-Bandwidth Product fm 200 330 MHz| Ic=SmA VCE=10V
Feedback Capacitance Cre 0.95 2| pF | Vop=lOV Ig=0
£=1MHz
Collector-Base Time Constant Cerbdb! 25 45 | pS | Ic=lmA VCE=5V
f=31.8MHz




CX917

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)

¢ Hpg vs Ig¢ VBE & vCE(sat) vs Ig
1 1.
sao | TTT T T
i 1.4 —t{pulse test
Hpg 1.2 ,
100 (Volt)
il il §
80 0.6 VBE L[N
“THI N e veg-10v__| T4
60 > N 0.6 h
40 ] N 0.4 [
20 i-VcE=10Vij 0.4 VoE(sat
o Pulse Test 0 @ Ic=10Ip b
0.1 1 10 100 0.1 1 10 100
IC (ma) Ic (ma)
1 I
400 T wvs Cv , Cre ve Ves
. CE=10 10 =%
I =1
300 m' Y . f=1MAz
| ’
fp li c
i Tre
(MHz) T (pF) 1 a2 =£:.~
100 -
003
o 1 10 100 o1
1 3 10 30 100
I (mA) Ve (V)

1.78.33004



CX918

NPN SILICON VHF AMPLIFIER

THE CX918 IS NPN SILICON PLANAR
EPITAXIAL TRANSISTOR RECOMMENDED

FOR SMALL SIGNAL VHF APPLICATIONS
SUCH AS

* TV THIRD VIDEO IF STAGE
* FM RF & CONVERTER STAGES
* VHF OSCILLATOR

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage

Collector Current

Total Power Dissipation (Ta £25°C)

Operating Junction & Storage Temperature

ELECTRICAL CHARACTERISTICS (Ta=250C

CASE T0-92A

Veso
Vceo
VEBO

Ic

Ptot
Ty Tstg

unless otherwise noted)

30V

20V

4v

50mA

250mW

=55 to-150°C

PARAMETER SYMBOL MIN TYP MAX |[UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVepo 30 v Ic=0.1mA Ig=0
Collector-Emitter Breakdown Voltage LVCEO 20 v Ic=lmA Ip=0
Collector Cutoff Current IcBo 100 | nA | VcB=20V Ig=0
Emitter Cutoff Current ) IEBO 100 | nA | Vgp=3V Ic=0
Collector-Emitter Saturation Voltage VeE(sat) 0.2 0.4 |V Ic=20mA IB=2mA
Base-Emitter Voltage VBE 0.76 0.85| V Ic=TmA Vcg=10V
D. C. Current Gain HAFE 40 70 150 Ic=TmA Vgg=10V

30 55 Ic=0.5mA Vcg=10V
Current Gain-Bandwidth Product fp 400 620 MHz| Ic=TmA Vcg=10V
Feedback Capacitance Cre 0.8 1.5 | pF | VcB=10V 1Ig=0
' f=1MHz
Collector-Base Time Constant Cerbb! 20 35 | pS Ic=1lmA Vcg=5V
f=31.8MHz
A.C. Power Gain Gpe 28 dB | Ic=TmA VCE=10V
f=45MAz




CX918

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)

Hpg vs Ic VBE & VCE(sat) V8 Ig¢
160 1.6
i I
140 '“i i 1.4 t—t—pulse test
Hpg i 1.2 |
100 | (Volt)
VBE ’ f A
s puns 0-87@ Vepa10v T3
o
60 0.6 ——
’,— ! N .
40| il
4 c 0.4
I
20} Veg=10! VCE(sat Y
Pﬁgse g‘est 0-2le 1¢-101p HA
1] [o]
0.1 1 10 100 0.1 1 10 100
Ic (ma) Ic (mA)
f1 vs Ic
800 : Cre vs Vcp
m‘] Fm 10 IE=0
600 1] ! f=lMHz
i/ \ 3
fr . Cre
(mMBz) / (pF) 1 E=pe Z2H
200
03
VCE=10V A
9 0.1%
0.1 1 10 100 1 3 10 30 100
Ic (ma) VB (V)

1.78.3100B



D20 U20
SEMICONDUCTOR KIT FOR BLINKING TOY APPLICATIONS

The D20 - U20 is a t p t semiconductor kit designed for blinking toy
applications, It consists of a red LED lamp (D20) and a programmable unijunction
transistor (U20), When they are connected with few resistors, a capacitor and a
battery, the LED lamp will blink at 2 to 3 cycles per second,

D20 RED L.E.D, LAMP U20 PROGRAMMABLE UNIJUNCTION TRANSISTOR
A A
[ « AGK K
A

(Volts)| (oms)| (obms) | (obms)| (obms) | (uF/V)

12 | 6.8k | 330 | 220 | 1008 | 22/10
9 | 6,88 | 330 | 100 | 100k | 22/10
6 | 6.8k | 330 | 68 | 100k | 33/6
45 | 6.8 [ 1330 100K | 33/6
3 6.8K 330 0 | 100K | 47/3

(-]

Blinking frequencyx-2 cycles per second. Average current consumption is less
than 8mA. 111 and C can be changed to adjust ON-OFF Time of L.E.D. lamp,

TYPICAL APPLICATION

The complete circuit is wired by printed
circuit board with lamp exposed at top of
vehicle only.

I
Lol




D20 U20

PHEYSICAL DIMENSIONS IN INCHES
D20 RED L.E.D. LAMP

|=—0.200 —
LAY
s h m
nﬁ_\‘ A TN
’
0977 "
a
i ) & B
T = / -
azse+] oz
o
%
0.906
=
- "

U20 PROGRAMMABLE UNLJUNCTION TRANSISTOR

3.78.5210.MILS1



D44c
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE D44C IS A SERIES OF NPN SILICON
EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR MEDIUM SPEED SWITCHING
AND AMPLIFIER APPLICATIONS. ITS
HIGH CURRENT GAIN-BANDWIDTH PRODUCT
(fp=30MHz TYP @ 0.2A Ic) PERMITS
AMPLIFIERS OPERATING AT FREQUENCIES
ABOVE 1MHz.

THE D44C IS COMPLEMENTARY TO D45C.

ABSOLUTE MAXIMUM RATINGS
Collector-Emitter Voltage (Vpg=0)

Collector-Emitter Voltage (Ip=0 )
Emitter-Base Voltage

Collector Current

Collector Peak Current (t£10mS)

Total Power Dissipation @ T¢ < 250C
@ Ty <259

Junction Temperature
Storage Temperature Range
THERMAL RESISTANCE
Junction to Case

Junction to Ambient

P, vse T

tot A
50
4
=
s TING
a” 20[ \&'zw
\\%Qa
Go 100

VCES
VcEo
VEBO
Ic

Ptot
Tj

Tstg

Ojc
9ja

10

It (a)

0.3

0.1

CASE TO-220B

7

BCE

All dimensions in inches
D44C1 D44C4 DAACT D44ACLO
D44C2 D44C5 DAACS D44C11
D44C3 D44C6 D44C9 D44C12

40V 55V T0v 90V
30v 45V 60V 80v

5v
44
64

30w
1.67TW

150°c
~55 to *1500C

4.17°C/W max.
750C/W max.

SAFE OPERATING AREA (D.C.)

tt
1
1T

2

NN
2N

*
>
o
?

7 °

8

-

DAACL 2 5~

%

D44C4,5,6~ ]
D44C7,8,9~F]
D44C10,11,12]{—]

1 3 10 30

Ver(v)




D44C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| "TEST CONDITIONS
Collector-Bmitter Breakdown Voltage LVego » Ic=100mA Ip=0
D44c1, 2, 3 30 v
D44C4, 5, 6 45 v
D44C7, 8, 9 60 v
D44C10, 11, 12 80 v

Collector Cutoff Current Iogs 10 | pA | VcE=Rated VCES,VBE-O
Britter Cutoff Current IEBO 100 | pA VEp=5V Ig=0
Collector-Emitter Saturation Voltage | VCE(sat)s
D44C2, 3, 5, 6, 8, 9, 11, 12 0.5| v Ig=1A Ip=0.05A
D44C1, 4, 7, 10 0.5| Vv Ic=1A IB=0.1A
Base-Emitter Saturation Voltage VBE(sat)* 1.3V Ig=1A Ip=0.1A
Base-Emitter Voltage VBE = 0.82 A Ic=1A VCE=1V
D.C. Current Gain
D44C2, 3, 5, 6, 8, 9, 11, 12| HFg 1 * 40 120 Ic=0.2A Veg=1V
D44C1, 4, T, 10 25
D44C2, 5, 8, 11 HpE 2 * 20 Ic=1A VCE=1V
Da4c1, 4, 7, 10 10
D44C3, 6, 9, 12 HFE 3 * 20 IC=2A Vgg=1V
Current Gain-Bandwidth Product fp 30 MHz | ICc=0.2A4 VCE=5V
Collector-Base Capacitance Cob 40 100 | pF Vcp=10V Ig=0
f=1MHz
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
w B vs Ig VeE(sat) & Vog v2 I
j 1.6
| = X It ) Tp=250C
70 P> 1.4 l Pulse Test
60 1.
50 1
H 1]
8 0 E VBE
) 0.8 ¢ VeE=1V |4
30 ﬁﬂ 0.6 Y
20 |—---H-H 0.4 Vi
Pulse T"i VeE(sat)
10} VeE=1V
Thez50¢ | 0.9 e 10-1013 3
0,01 0,1 1 10 3.01 0.1 1 10
I
¢ (A) I ()

12.77.8700E




D45C
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE D45C IS A SERIES OF PNP SILICON CASE TO-220B
EPITAXIAL BASE POWER TRANSISTORS

DESIGNED FOR MEDIUM SPEED SWITCHING

AND AMPLIFIER APPLICATIONS. ITS

HIGH CURRENT GATN-BANDWIDTH FRODUCT

(£f7=30MHz TYP @ 0.2A Ic) PERMITS

AMPLIFIERS OPERATING AT FREQUENCIES

ABOVE 1MHz. BCE
THE D45C IS COMPLEMENTARY TO D44C.

D45C1  D45C4 D45CT D45C10
D45C2 D45C5 D45C8 D45C11

ABSOLUTE MAXIMUM RATINGS D45C3 D45C6 D45C9 D45C12
Collector-Emitter Voltage (Vpg=0) -VeES 40V 55V 70V 90V
Collector-Emitter Voltage (IB=0 ) ~VCEO 30V 45V 60V 8ov
Emitter-Base Voltage -VEBO 5V
Collector Current -I¢ 4A
Collector Peak Current (t<10mS) -Icm 6A
Total Power Dissipation @ Tgg 250C Ptot 30W
@ T) 259 1.67TW
Junction Temperature Tj 150°C
Storage Temperature Range Tstg -55 to +1500C
THERMAL RESISTANCE
Junction to Case 9jc 4.17°C/W mex.
Junction to Ambient 9ja 7500/W max.
PL VS T, OPERATING AREA (D.C.)
5 = ‘..:f*,i _____ RIS S S e a s
1l
1
S - N2
40 3 2 \In%_,
—~ N \So
= —~ )O o
=~ 30 = D
+ N & ~ N\ |
o o‘,. o 1
a” . - =
20| N ! \
N 501,23 0\
AN 0 DASCLy 255 —— \
10| \<,5} 3 D45°4'5l6 ] \ L
2% D45C7,8,9—]
0.1 D45C10,11,12+ ;
GO 100 200 ‘ 1 3 10 30 100

Ta(°c) “Ver(v)



D45C

ELECTRICAL CHARACTERISTICS

(TA=259C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage -LVCEO * -Ic=100mA Ip=0
D4sCl, 2, 3 30 v
D45C4, 5, 6 45 v
D45C7, 8, 9 60 v
D45€10, 11, 12 80 v
Collector Cutoff Current -IcES 10 PA Vcg=Rated VcEgs,Vpg=0
Emitter Cutoff Current -1gBO 100 [ pA [-VEB=5V Ic=0
Collector-Emitter Saturation Voltage -VCE(sat) *
D452, 3, 5, 6, 8, 9, 11, 12 0.5 |V -Ig=1A -Ip=0.05A
D45C1, 4, 7, 10 0.5 | V. [<Ig=1A -Ip=0.1A
Base-Emitter Saturation Voltage -VBE(sat) 1.3 | V. |-Ig=1A -Ip=0.1A
Base-Emitter Voltage -VBE * 0.85 \4 -IC=1A -Vog=1V
D.C. Current
D45C2, 3, 5, 6, 8, 9, 11, 12 | Hpg 1 * 40 120 ~1g=0.2A ~Vog=1V
D4s5C1, 4, 7, 10 25
D45C2, 5, 8, 11 Hyg 2 * 20 -Ig=1A -VggelV
D45C1, 4, 7, 10 10
D45C3, 6, 9, 12 Hpg 3 * | 20 -Ig=2A Ng=1V
Current Gain-Bandwidth Product £ 30 MHz |-Ig=0.2A -Vgg=5V
Collector-Base Capacitance | Cob 75 125 | pF |-VCB=10V Ig=0
f=1MHz
* bPulse Test s+ Pulse Width=0.3mS, Duty Cycle=1%
Bpg vs Ig . VeE(sat) & VBE V8 ¢
80T rnn I 1. !'I'A-25°C :
70 il N 1. se Test
60 H 1.
50 : 1. L A
Epg \ ] VBE
40 ] \ B 0.8 @-VcE=1V —T 3
\ e /
30 0.6 il
x \ g |
20 .
Pulse Test Vo
E(sat)
10 }-VeE=1V
o250 | 0.3 @ 1c-1015
; * 0
0,01 0.1 1 10 0,01 0.1 1 10
“Te () “I¢ (a)

12.77.0870E




NPN SILICON AF LOW NOISE SMALL

EN930 SE4010
SIGNAL TRANSISTORS

THE EN930, SEAO10 ARE NPN SILICON PLANAR EPITAXIAL CASE T0-106
TRANSISTORS FOR AF LOW NOISE PREAMPLIFIER APPLICATIONS.
CBE
ABSOLUTE MAXIMUM RATINGS EN930  SE4010
Collector-Base Voltage VcBO 45v 30v
Collector-Emitter Voltage VCEO 45V 25V
Emitter-Base Voltage VEBO 5V 6v
Collector Current Ic 50mA 50mA
Total Power Dissipation (TAS25°C) Ptot 200mwW
derate 2mW/OC above 25°C
Operating Junction & Storage Temperature Ty Tstg =55 to 125°C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)
EN930 [ SE4010
PARAMETER SYMBOL MIN MAX | MIN MAX‘IU'NIT TEST CONDITICONS
Collector-Base Breakdown Voltage BYCBO 45 30 v Ic=0.0lmA IE=O
Collector-Emitter Breakdown Voltage [ LVpogg 45 25 v Ic=10mA (Pulsed)
Ip=0
Emitter-Base Breakdown Voltage BVEBO 5 6 Ig=0.01mA IC=0
Collector Cutoff Current ICES 50 nA | VCE=45V VBE=O
10 PA | VCB=45V VBE=O
) Ta=1000C
Collector Cutoff Current IcBO 200 [ nA | VCB=5V IE=0
3| pA | Vep=5V IE=0
p=65°C
Emitter Cutoff Current IEBO 50 nA | VEB=5V IC=0
Collector-Emitter Saturation Voltage| VCE(sat) 1 v Ic=10mA IB=0.5mA
0.35 |V IC=lmA IB=O.lmA
Base-Emitter Saturation Voltage VBE(sat) 0.6 1 v Ic=10mA IB=0.5mA
D.C. Current Gain HFE 100 300 Ig=10pA VCE=5V
150 Ic=500uA  Vog=5V
600 ICc=10mA VCE=5V
200 1000 Ic=lmA" VCE=10V
Current Gain-Bandwidth Product fp 30 MHz | Ic=0.5mA VCE=5V
60 300 | MHz | Ic=lmA  VCE=5V
011 5 LY Cob 8 4 1pF |VCB=5V TE=0 foyypy)




EN930 SE4010

PARAMETER

SYMBOL

EN930
MIN  MAX

SE4010

MIN

MAX UNIT TEST CONDITIONS

Noise Figure

Small Signal Current

Gain hfe

150 600

dB | Ic=10pA VeE=5V
RG=10K~ £=10Hz~-10KHz

3| dB | Ic=30MA VCE=5V
RG=10K» f=1KHz

Ic=lmA VCE=5V
f=1KHz

TYPICAL CHARACTERISTICS

D.C. CURRENT GAIN
vs COLLECTOR CURRENT

AT Ta=250C

VBE AND VCE(sat)
vs COLLECTOR CURRENT

[T TITH
HEE| V) pulse test
Veg=5V

600 U |se test 1.2

1.0

VBE
400 0.8 @ Vcg=sv =
el I

0.6
R o il

) VCE(sat)

0.2 @ 1c=20 Ig-

[ =11
0 f 0 T™T 111l
0.01 0.1 1 10 100 0.1 100
Ic (mA) Ic (mA)
COLLECTOR CUTOFF CURRENT BROAD BAND NOISE FIGURE
vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT
‘ o
v TN e
S 1] =10-10K HzH
(dB) N\ | NIl  Rg=s00n
3 "
\‘
N
2 b Rg=
\ ,
q '_‘(;‘2'<
1 | Rg=sK
/ pt=T | RG=10K

R4 °
15 10 1 1000

40 80 120 160

Tacc)

2.78.4500B



FPT100 FPT100A FPT100B
NPN SILICON PHOTO TRANSISTORS

GENERAL DESCRIPTION

The FPT 100, FPT IOOA & FPT 100 B are three terminal NPN silicon planar
phototransistors. It features high illuminati itivity, fast time and low dark
current. Besides, the availability of base lead also allows the circuit designer to optimise
their design. It is intended for punched cards and paper tape reader, intrusion alarm
sensor, position detector and optical tachometer.

ABSOLUTE MAXIMUM RATINGS

Continuous Power Dissipation @ Ta = 25°C, Pmex (note | & 2) 100mW
Continuous Power Dissipation @ Tc = 25°C, Pmax (note | & 2) 200mW
Continuous Collector Current, lc max 25mA
Collector - Base Voltage; Vcao (note 5) s0V
Collector - Emitter Sustaining Voltage, Vceo (note 3 & 5) 3oV

Operating Junction Temperature Range, Tj
Storage Temperature Range, Tstg
Relative Humidity st Temperature

-55 to +85°C
~55 to +100°C
98% at 65°C

ELECTRICAL CHARACTERISTICS: (@ Ta = 25°C unless otherwise ‘specified)

MECHANICAL OUTLINE
TO-106

AL Oamsons e e

4
ol v
p-

PARAMETER SYMBOL | MIN TYP MAX UNIT TEST CONDITIONS
Collector - Base Breakdown Voltage BVceo 50 120 v lc = 1004A (note 5)
Collector - Emitter Sustaining Voltage | Vceo (sue | 30 50 v le =1mA  (pulsed) (note 5)
Enmitter- Collector Breakdown Voltage | BVgco 7 " lec = 1004A (note 5)
Collector Dark Current Icso 0.25 25 nA Ves = 10V (note 5)
Collector Dark Current Icso 0.025 0.5 “A Vea = 10V Ta = 65°C (note 5)
Collector Dark Current Iceo 2 100 nA Vee=5V  (note 5)
Responsivity ( Tungsten) Rceo 0.6 1.6 wA[mW/cm?| Ve =10V (notes 3 & 8)
Responsivity (Ga As) Rcso 18 48 whlmW/em?| Vea =10V (notes 4 & 8)
Photo Current (Tungsten) Ice )

FPT 100 02 14 mA Vee = 5V H=5mW/cm?
FPT 100A 1 3 mA (notes 3 & 7)
FPT 1008 13 26 mA
Photo Current {Ga As) lcew |06 42 mA Vee =5V H=smW/cm? (notes &4 & 7)
Light Current Rise Time % 28 wsec (note 6)
Light Current Fall Time & 28 -usec (note 6)
Celtector - Emitter Satgration Voltage | VCE (sat) 0.16 0.3 v fc =5004A  H=20mW/cm?

Mato t: These are steady state limits. The Factory should be consulted on applications involving pulsed or low duty cycle

overstions.

Mote 2: These ratings give a maximum junction temperature of +85°C and junction to case thermal resistance of +300°C/W
{dereting factor of 3.33 mW/°C) and a junction to Ambient thermal resistance of + 600 °C/W (derating factor of

1.67 mW/°C)

Note 3: Measured at noted irradiance as emitted from a tungsten Ffilament lamp at a colour temperature of 2854°K

Note 4: These are values obtained at noted irradiance as emitted from a GaAs source at 0.9w.
Messured with radiation Flux intensity of less than O.1aW/cm? over the spectrum from 100 to 1500 am.
Note 6: Rise time is defined as the time required For lce to rise From 10% to' 90% of peak value.

Mote 5:

the time required for lee to decrease from 90% to 10% of peak value.
Re = 100 ohm, GaAs source.

Kote 7: No electrical connection to base fead.

Note 8: No electrical connection to emitter lead.

Fall time is defined as

Test Conditions are:' lce = 4mA, Vee = 5V,



FPT100 FPT100A FPT100B

TYPICAL ELECTRICAL CHARACTERISTICS
FPT 100 ¢ FPT 100A « FPT 100B

HOTO CURRENT 1 LIGHT CURRENT VERSUS COLLECTOR -
COLLECTOR -EMITIER VOLTAGE 20 CTOR: BASE CHARACTERISTICS
1 ') 1 V1 COLOUR TEMPERATURE . 2654 °C
I COLOUR TEMPERATURE __2854 T, 25% 1
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H el 7] T
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: ’lﬂk« o et < 75 mwicnt.
i A H ’ z -
3 g M 6 ow et N z L 1
M ———— 5 Wi
[ s T Teowe LT ;é ud
ER it = TS mw el 4T % Y-
T W Tew K nw! s
LUMINATION. FT 3 = :
ig o 2w N
§§§E§ d5dd0dis 4 o :'[nn ao 075-05°0750 10 20 30 40 50 60 7C
S323: SR isEz ® «
IRRADIANCE 14 »W em® V., COUECIOR EMITTER VOLTAGE IN VOLT Vo - COUECTOR - BAGE VOLTAGE IN vOLTS
. COLLECTOR DARK CURRENT
i ANGULAR RESPONSE 03, VERSUS AMBIENT TEMPERATURE SPECTRAL CHARACTERSTICS
Y
T
o | e
e /] \ I | \
<
f Ten o Vee V] / \
z
] \ ;"B
" o e “
2 / A\ M 7 1 H /
: e e
Vi 3 ErmT — M \
E go H \
g 3 g
* % ob w LN |
Rt e e 1 Zoalg A 205 TR 00 j000 ¥
1 ANGLES IN DEGREES I AABENT TEMPERATURE 1N °C A WAVILENGTH IN nm
RISE AND FALL TIME TURN ON DELAY TIME FOR TURN OFF DELAY TIME Fe
o 'vsksu’ssE o] D- L-L- CURRENT . CIRCUIT SHOWN IN FIGURE 2 m CIRCUIT SHOWN IN rl(;un?R 2
JENIR NN EEEE B -
Ta o 25°C /"rf
N L i l ve . s § Veen v
: 4 n 25°C : T, = 25°C
z 3
3 5600 g 8
z 3 5
H 1000 z z
3 2 ]
2 ™ 4 [~ ;
- 001 0.1 I “ Iy o - “
I - COLLECTOR CUBRENT IN mA e < INPUT CURRENT IN mA Lo INPUT CURRENT IN ma
FIGURE 1. SWITCHING CIRCUIT FOR IT FOR TURN ON
RISE AND FALL TIME. FIGURE z'lzngTURb?ROFF DATA
Vee
Vout
W
— oTL %6 937
ouT TTL Y% 9016
H
Source Ga As R —_—
For Ic=2mA

3.78.5110



KM PRODUCT LINE

SILICON TRANSISTORS
FOR AM-FM AND RADIO CONTROL APPLICATIONS

The KM PRODUCT LINE are silicon planar epitaxial
transistors for AM-FM receiver and radio control appli-
cations. They are supplied in TO-82A case. TO-106 case is

also available for the small signal types.

TO-92A

TO-108

P T

DEVICE TYPE CASE CHARACTERISTICS
KM928 NPN UHF/VHF Type T0.02A fr=660MHz  Ccrbb’® 8pS
KM918 NPN  FM.RF Type fr=450MHz  Cerbb’ =18pS
or

KMg17 NPN  AM/FM.IF Type 10108 fr=210MHz  Cerbb’ =23 pS
KM901 NPN  General Purpose AM Type fr=140MHz  Ccrbb’ =60 pS
KM9014 : NPN General Purpose High Gain T TO-92A

urpose High yee o Heg =600 1000 @ I = TmA
KM3015 : PNP General Purpose High Gain Type TO-106
KM904 : NPN Audio Output Type TO-92A | Vg (yen)= 0.6V max
KM905 PNP  Audio Output Type only @ lg=150mA ig = 15mA
KM934 : NPN Servo Control Type TO-82A | V(g (gr) = 0.6V max
KM935 PNP  Servo Control Type only @ Ic=160mA Iz =3mA

Hgg GROUPINGS (* Preferred HFg Group)
GROUP A B c D E F H 1 @Ic/Nee
KM 928 40-80% | 60-120 1mA/EV
KM 918
KM 917 20-44 40-59%| 54-80% | 72-108 | 97-146 1mA/6vV
KM 901
KM9014
KM9015 60-150 | 100-300% 200-600*| 400—1000 1mA/6vV
KM 904
KM 905 64-91 | 78-112 | 96-135"| 118~166% 144-202% 176~246 | 60OMA/1V
KM 934 .
1

KM 935 80-160 | 120-240% 180-360"| 50mA/1V




KM PRODUCT LINE

DEVICE SPECIFICATIONS (T, =26°C unless otherwise specified)

MAXIMUM RATINGS
o Vcso Voo Vaso M oo ®Vea |Vax @ icNea |Vomiwy @ lcfis (it @ IcNee Cob @ Cerbb’ NP
e [Mes| Ves10V | now1
le0
mA) V) V) V) ) A M1V A | ) mAlieA) | e maltv) | GF) | tatec) 1@8)
max ypmex pmex ypmin wpmax | typmax we
Kuozs | 50 2% 20 3 20 s 18 |ar208s 15| 04 o [sosso 85| 0813 | 820 | Znowe2
NPN)
xwors [ 80 20 12 3 0 s 18 |a7208s 15| o1e08 won fesozs0 18| 1317 | 1836
()
KM917 | B0 2% 20 3 280 50 18 |0.87.085 15| 00805 101 210180 15| 1826 2350
NPN) ]
KMpO1 (100 26 20 5 00 ! 60 18 | 063085 15| 00805 101 14080 16| 2736 60160
NPN}
£
KMBO14 | 100 28 20 5 300 50 18 | 063088 15| 00708 wn 14050 1| 276 180 2, note3
NPN)
KMgo16 | 100 26 20 5 300 % 50 18 | 064085 16| 00705 1n 12060 15| 368 2,note 3
(ene) 8
KM904 | 500 26 20 6 500 2‘ 100 18 |072 80/1| 01406 160/16 | 200- 105 | 48
weny | 3
KM905 % 2 5 500 100 1B |o72 80/1| 0.1408 15015 | 120 105 °
(NP
KM934 1500 3}/ 30 5 500 1000 26 {072 s 0208 18013 180- 1% “
(NPN)
KMB3§ 500 35 30 5 500 100 % (072 s 02086 18073 160 08 5
(PNP).
note 1 : Cobb' @ lg=1mA  Vce =6V  =31.8MHz For
note 2 : NF @ Ic=2mA Veg =6V Rg=100Q f=200MHz
note 3 : NF @ Ic~0ImA Vce=6V Rg =10k f=30Hzto 16KHz
o . iee
TYPICAL CHARACTERISTICS (Ta=25°C unless otherwise specified)
KM928 » KM18 » KMB17 o KM9O1
i T
Hre b 1 (MHz)
120 600
I
iKMO1
% Lo —
— ! N
“© Veet KM928]
KM918 -
° bridid °
o1 1 10 100 o1
fcmA)
KMO014 » KM9O15
Heg] T wi i Hi
T ] i
00— - 12 LU L
— KM8015 ™ 1l
N VaE !
200 - 08 o vee=s L
100} VeV e 04
VeEtsat)
B @ Ic=10lg
[ L1l
[X) 1 10 100 01 1 10 100
Icima) fema)
KMGO4 o KM9OS « KM34 © KM836
HEE] v L
150 L KME35 12
- i
100 =] "ml 08
| Vee 04 8
£ =1V g A
|1 o
° L 11] ° L
1 10 100 1000 1000

Ic (mA)



KM PRODUCT LINE

TYPICAL y — PARAMETERS AT Tp=26°C
KM928 (Common Base f=100MHz Vcg=6V)
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KM PRODUCT LINE
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LN9014 LN9015
COMPLEMENTARY

LOW NOISE TRANSISTORS FOR AUDIO PREAMPLIFIERS

The LN 9014 (NPN), LN 9015 (PNP) are complementary silicon

i planar fabricated by low noise CASE
technology. They feature high current gain, low noise figure T0-92A
(0.7dB typical at 30Hz — 15KHz) and are best suitable for audio
preamplifier applications,
EBC
ABSOLUTE MAXIMUM RATINGS: For P devices. voltaga end current values are negative
Collector-Base Voltage Veso 3ov
Collector-Emitter Voltage Veeo 28V
Emitter-Base Voltage Veso 5V
Collector Current Ic 100mA
Total Power Dissipation (T,=26°C) Py 300mW
Junction Temperature 'l'j 150°C
Storage Temperature Range Tm —55t0 +160°C
ELECTRICAL CHARACTERISTICS (T,=25°C)
PARAMETER SYMBOL | MIN TYP MAX | UNIT TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVeeo 25 50 \ lc =10mA  15=0
Collector Cutoff Current Iceo 60 | nA | Vcg=30V Ig=0
Emitter Cutoff Current Iego 100 | nA | Vgg=5V lc=0
Coliector-Emitter Saturation Voltage Ve (sat) 0.08 0.25 v lg =10mA g = 1mA
Base-Emitter Voltage Ve 055 062 075 \ Ic =1mA V=5V
D.C. Current Gain Heg 100 1000 lc =1mA V=5V
Hee o 50 Ic =10pA V=5V
Current Gain-Bandwidth Product fr 120 MHz | g =1mA  Veg=5V
Collector-Base Capacitance, NPN/PNP Cob 24/35 pF | Veg=10V 1g=0
f =1MHz
Noise Figure (30Hz — 156 KHz) NF 0.7 3 dB lc =0.1mA Vg=5V
Rg = 10 K ohms
Output Noise Voltage (RIAA equalized) VoiIN) 300 ny Sec Low Noise
Preamplifier
Circuit

Hegg ¢ is classified as follows. GROUP B: 100300 GROUP C:200-600 GROUP D : 400—1000



LN9014 LN9015

TYPICAL CHARACTERISTICS (Tp=25°C

UNLESS OTHERWISE SPECIFIED)

D.C. CURRENT GAIN
vs COLLECTOR CURRENT

l||I!‘ﬂ‘ N aaral I'H't IHII
Hre pu se |
_._._.—lLN 9015|;r 5 1l H.
800 | | e I
St P !!-—- NN
-r"-— \\ i:
400 A1 R \\\
ot g
200 -1 H‘ N
L ] N
=FAT I
i
o . i
0.01 0.1 1 10 100
le(ma)
COLLECTOR CUTOFF CURRENT
vs AMBIENT TEMPERATURE
200 T
100 i"——v—:’é%:l"#—:gé
Iceo -
(nA) : 4
10 -_?.-_:_.,./_ L
Vcp=30V
4 |E='0
1 /| |
//
0.1 4
0 40 80 120 160
Tacc)

EQUIVALENT NOISE VOLTAGE AT BASE
vs COLLECTOR CURRENT

Vge AND V(E (sat)
vs COLLECTOR CURRENT

T 1 T
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- — —~ LN 9015
1.2
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0.8 @ Vge=bV- =
_-+ | st 3
l
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@lc=101g ||| Lief
o Tl
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IcimA)
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10 S NG Pos v
SN x 1058 [
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B LT
1] /X:@\v e
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BROAD-BAND NOISE FIGURE
vs COLLECTOR CURRENT
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LN9014 LN9015

LOW NOISE PREAMPLIFIER CIRCUIT

" +Vee
3SR2 47uF
4 100pF Y-
trr f y 7
10uF
Q2
1uF
N . ) o1 out
R5 2R3
W 2 <
tra 33uF SRy
2R6 3
c1 c2
——
APPLICATION
FOR MAGNETIC CARTRIDGE FOR CASSETTE TAPE RECORDER
CIRCUIT DETAILS

Vee +22 V 5V

R 47 Kohms 10 K ohms

R1 180 K ohms 22 Kohms

R2 12 Kohms 39 Kohms

R3 2.7 Kohms zero

R4 820 ohms 2.2 Kohms

R5 220 K ohms 220 Kohms

R6 390 ohms 660 ohms

R7 330 Kohms 68 K ohms

R8 - 27 Kohms 4.7 K ohms

[o4] 0.01 uF 0022 uF

c2 0.003 pF zero

e} LN 9014Cor D LN 9014Cor D

Q2 LN 9014Bor C LN 9014Bor C
Frequency Response RIAA equalized equalized at 4.75cm/sec.
Input Impedance 200 K ohms 200 K ohms
Max Undistorted Output 4V rms 05V rms
Voltage Gain 39dB @ 1KHz 30dB @ 400Hz
Total Harmonic Distortion better than 0.1% @ 1KHz better than 0.2% @ 400Hz
Output Noise Voltage 300uV @ Rg = 24K ohms 100uV @ Rg=100 ohms

Note: Reverse polarity of supply voltage and capacitors for PNP transistors LN 9015.



MAS32

PNPN SILICON CONTROLLED SWITCH

The MAS 32 is a Planar PNPN Silicon Controlled Switch offering outstanding circuit design flexibility by providing leads
to all four semiconductor regions. It is intended for time base circuits and other television applications, also suitable as
trigger device for thyristors and as driver for numberical indicator. tubes.

5 e
P
% _ N N
Sy
LN N
o )
ABSOLUTE MAXIMUM RATINGS
Storage Temperature —65°C to +150°C
Operating Junction Temp 150°C
Power Dissipation 25°C ambient 250mwW
NPN  PNP UNIT
VvCBO 70 =70 \%
VCEO -70 v
VEBO 5 -70 v
IE max. ~100 100 mA
IC max. (DC) 50 mA

ELECTRICAL CHARACTERISTICS (TA=250C)

Individual NPN Transistor
Collector Emitter Saturation Voltage

VCE(sat)
VBE(sat)
hFE

Cec

Cte
ICER

IEBO

IC = 10mA, 1B = 1.0mA
Base Emitter Saturation Voltage
IC = 10mA, 1B = 1.0mA
D.C. Current Gain

IC = 10mA, VCE = 2V
Collector capacitance

IE = lg = 0, VCB = 20V
Emitter Capacitance

IC =1Ic =0, VEB = 1V
Collector Cutoff Current
VCE = 70V, RBE = 10kohm

Emitter Cut Off Current .
IC =0, VEB = 5V

MIN.

Dimension in mm.
Ga connected to case

TYP.

MAX.

900

UNIT
mVv

mV

pf
pf
nA

HA



MAS32

ELECTRICAL CHARACTERISTICS (TA=25°C)

Individual PNP Transistor

ICEO

1IEBO

hFE

Combined Device :
VAK

ton

. MIN. TYP. MAX. UNIT
Collector Emitter Cut Off Current -1 HA
1B = 0, VCE ==70V
Emitter Base Cut off Current -10 4A
IC = 0, VEB =70V
D.C. Current Gain 0.25 25
IE = 1mA, VCB = 0
Forward Voltage (RGkK =10 k@)
1A = 50mA, IGa= 0 1.4 v
1A = 1mA, IGa= 10mA 1.2 \
IA = 50mA, 1Ga= 0, Tj = —55°C 1.9 v
Holding Current 0.1 1.0 mA
1Ga =10mA, Vg = 2.0V, RGkK =109
Turn on Time when switch from : —
—VGkK = 0.5V to +VGkK = 4.5V
RGkK =1 kQ 0.25 uS
RGkK = 10 kQ 1.5 4S
Y
(V)
27 k. SL"
wav Vak Fhge [
1Bk ool T
05
Rgkk il !
1 1
Vg, : H
! H
Vak| H
' H i -
| %
H 1
1
Pulse duration + time
dashed curve disappears L—'on l

APPLICATION NOTE NO. MEAP 154 IS AVAILABLE

2.78.8210



MAS39
PNPN SILICON CONTROLLED SWITCH

The MAS 39 is.a Planar PNPN Silicon Controlled Switch offering outstanding circuit design flexibility by providing leads
to all four semiconductor regions. It is intended for time base circuits and other television applications, also suitable as
trigger device for thyristors. The anode gate is connected to case.

E; €8

o o A gy N
P Go
% _ NN
4 r PP
®.C) N
K
7&3‘ ue(') K€
ABSOLUTE MAXIMUM RATINGS
Storage Temperature —65°C to +150°C
Operating Junction Temp 150°C
Power Dissipation 25°C ambient 250mW
NPN PNP UNIT
VCBO 50 -50 v
VCEO -50 v
VEBO 4 -50 v
IE max. -100 100 mA Dimension in mm.
IC max. (DC) 50 mA Ga connected to case

ELECTRICAL CHARACTERISTICS (TA= 25°C)

Individual NPN transistor MIN. TYP. MAX. UNITS

VCE(sat) Collector Emitter Saturation Voltage 800 mV
IC = 10mA, 1B = 1.0mA

VBE(sat) Base Emitter Saturation Voltage 1.0 v
IC = 10mA, 1B = 1.0mA

hFE D.C. Current Gain
IC = 10mA, VCE = 2V 30

(o Collector capacitance 5 pf
IE = lg = 0, VCB = 20V

Cte Emitter Capacitance 30 pf
IC=1c=0,VEB = 1V

ICER Collector Cutoff Current 100 nA
VCE = 30V, RBE = 10k ohm

1EBO Emitter Cur Off Current 10 HuA

IC =0, VEB = 4V



MAS39

ELECTRICAL CHARACTERISTICS (TA=256°C)

Individual PNP Transistor

ICEO
IEBO

hFE

Combined Device :
VAK

H

MIN. TYP. MAX.
Collector Emitter Cut Off Current =10
1B = 0, VCE ==50V
Emitter Base Cut Off Current =10
IC = 0, VEB ==50V
D.C. Current Gain 0.25 25
IE = 1mA, VCB = 0
Forward Voltage (RGkK=10k @ )
IA = 50mA, IGa= 0 1.4
IA = 1mA, IGa= 10mA 1.2
Holding Current
IGa =10mA, VBB = 2.0V, RGkK = 10 k@ 0.1 1.0
Turn on Time when switch from : —
~VGkK = 0.5V to +VGkK = 4.5V
RGkK =1 k@ 0.25
RGkK = 10 k2 1.5
+2v VAK - i' " i cime
KD cov
Rakk " H
1 1
Vi ' H
I ]
i 1
IR e
] [
:
! :
1
Pulse durati untt + time
d;he;len‘:e disappears L_c on ____.I

AFPLICATION NOTE NO., MEAP 154 IS AVAILABLE

2.78.5210

UNIT
BA

uA

mA
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PRELIMINARY
MD8009
DIGITAL ALARM CLOCK

GENERAL DESCRIPTION

The MDS8009 is a 40-lead DIP monolithic digital alarm clock utilizing MOS
P-channel low-threshold enhancement mode and ion-implanted integrated
circuit technology. The timekeeping function operates from line frequency
(50 or 60Hz). Four display modes (time, seconds, alarm and sleep) are provided
to optimize circuit utility. The circuit interfaces directly with seven-segment
displays and provides either a 12-hour or 24-hour format. Qutputs consist of
display drives, sleep (e.g. timed radio turn-off) and alarm enable. Power failure
indication is provided to inform the user that incorrect time is being displayed.
Setting the time cancels this indication.

FEATURES
* 50 or 60Hz inputs

* Unregulated power supply

* Direct LED/LCD/Tube drive

12 or 24 hour display format

* AM/PM outputs 12-hour
Leading zero blanking } format

Power failure indication

Presettable 59-min sleep timer

Fast & slow set controls

Blanking/brightness control capability

Same pin connections as AMI-S1998,

MM5316 & MM5387AA.



MD8009

FIGURE 1. BLOCK DIAGRAM
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FIGURE 2. CONNECTION DIAGRAM

Dual-In-Line Package
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13 BLANKING INPUT
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e SLOW SET INPUT

p—— SECOND DISPLAY INPUT
i ALARM DISPLAY INPUT
=== SLEEP DISPLAY INPUT

P SLEEP OUTPUT

e ALARM “OF F" INPUT

== ALARM OUTPUT

p=—— SNOOZE INPUT
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MD8009

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pin

Operating Temperature Range

Vss +0.3V to Vss —-30V

0°Cto+ 70°C

Storge Temperature Range —55°C to +150°C
ELECTRICAL CHARACTERISTICS
TA=0° to 70°C, VSS=15 to 28V, VDD=0 unless otherwise noted)
PARAMETER MIN TYP MAX UNIT CONDITIONS
Power Supply Voltage (VSS)| 8 28 \V] Counter operating
Power Supply Current 1.8 4 mA |VSS= 8V, no output loads
‘2 5 mA |VSs=28V, no output loads
Power Failure Detect Voltage| 8 1" 15 V |AM or PM flashing
50/60Hz Input:
Frequency DC 50 or 60 10K Hz
Logical High Level | VSS-1 Vss Vv
Logical Low Level | VDD vDD+1| V
All Other Input Voltages: ) Internal depletion
Logical High Level Vss-2 Vss \Y) Load to VDD
Logical Low Level VDD VDD+2 \Y
1Hz Qutput:
Logical High Level 1.5 mA [VOH=VSsS—2V
Logical Low Level 1 MA |VOL=VDD
10’s of Hours (b&c) and
. [10's of Minutes (a&d) :
£ Logical High Level | 2 mA |VOH=Vss-2V
":3 Logical Low Level 1 MA |VOL=VDD
5
.g- Alarm and Sleep Outputs:
o] Logical High Level 3.5 mA |VOH=VSsS—2V
Logical Low Level 10 MA VOL=VDD+0.6V
All Other Display Outputs:
Logical High Level 5 15 mA |VOH=VSsS—2V
Logical Low Level 1 MA |VOL=VDD




MD8009

FUNCTIONAL DESCRIPTION

A block diagram of the MD8009 digital alarm clock is shown in Figuie 1. The various display modes
provided by this clock are listed in Table |. The functions of the setting controls are listed in Table II.
Figure 2 is a connection diagram. The following discussions are based on Figure 1.

50 or 60 Hz Input (pin 35): A shaping circuit is provided to square the 50 or 60 Hz input. This circuit
allows use of a filtered sinewave input. The circuit is a Schmitt Trigger that is designed to provide
about 6V of hysteresis. A simple RC filter, such as shown in Figure. 5, should be used to remove
possible line-voltage transients that could either cause the clock to gain time or damage the device.
The shaper output drives a counter chain which performs the timekeeping function.

60 or 60 Hz Select Input (pin 36): A programmable prescale counter divides the input line frequency
by either 50 or 60 to obtain a 1 Hz time base. This counter is programmed to divide by 60 simply by
leaving pin 36 unconnected; pull-down to Vpp is provided by an internal depletion device. Operation
at 50 Hz is programmed by connecting pin 36 to Vss.

Display Mode Select Inputs (pins 30—32): In the absence of any of these three inputs, the display
drivers present time-of-day information to the appropriate display digits. Internal pull-down depletion
devices allow use of simple SPST switches to select the display mode. If more than one mode is
selected, the priorities are as noted in Table |. Alternate display modes are selected by applying Vss
to the appropriate pin. As shown in Figure 1 the code converters receive time, seconds, alarm and
sleep information from appropriate points in the clock circuitry. The display mode select inputs
control the gating of thedesired data to the code converter inputs and ultimately (via output drivers)
to the display digits.

Time Setting Inputs (pins 33 and 34): Both fast and slow setting inputs are provided. These inputs
are applied either singly or in combination to obtain the control functions listed in Table Il. Again,
internal pull-down depletion devices are provided; application of Vgg to these pins effects the
control functions. Note that the control functions proper are dependent on the selected display mode.
For example, a hold-time control function is obtained by selecting seconds display and actuating the
slow set input. As another example, the clock time may be reset to 12:00:00 AM, in the 12-hour
format (00:00:00 in the 24-hour format) by selecting seconds display and actuating both slow and
fast set inputs.

Blanking Control Input (pin 37): Connecting this Schmitt Trigger input to Vpp places all display
drivers in a non-conducting, high-impedance state, thereby inhibiting the display, Conversely, Vss
applied to this input enables the display.

Output Common Source Connection (pin 23): All display output drivers are open-drain devices with
all sources common to pin 23, VSS or a display brightness control voltage should be permanently
connected to this pin. (Figure 5).

12 or 24-Hour Select input (pin 38): By leaving this pin unconnected, the outputs for the most-
significant display digit (10’s of hours) are programmed to provide a 12-hour display format. An
internal depletion pull down device is again provided. Connecting this pin to Vgg programs the
24-hour display format. Segment connections for 10's of hours in 24-hour mode are shown in
Figure 3b.

Power Fail Indication: If the power to the integrated circuit drops indicating a momentary ac power
failure and possible loss of clock,the power fail latch is set. The power failure indication consists of
a flashing of the AM or PM indicator at a 1 Hz rate. A fast or slow set input resets an internal power
failure latch and returns the display to normal. In the 24-hour format, the power failure indication
consists of flashing segments ‘¢’ and “f’ for times less than 10 hours, and of a flashing segment
¢’ for times equal to or greater than 10 hours but less than 20 hours; and a flashing segment ‘‘g"
for times equal to or greater than 20 hours.

Alarm Operation and Output (pin 25): The alarm comparator (Figure 1) senses coincidence between
the alarm counters (the alarm setting) and the time counters (real time). The comparator output is
used to set a latch in the alarm and sleep circuits. The latch output enables the alarm output driver
that is used to control the external alarm sound generator. The alarm latch remains set for 59 minutes,
during which the alarm will therefore sound if the latch output is not temporarily inhibited by another
latch set by the snooze alarm input (pin 24) or reset by the alarm “OFF" input (pin 26). If power fail
occurs and power comes back up, the alarm output will be in high impedance state.
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Snooze Alarm Input (pin 24): Momentarily connecting pin 24 to Vss inhibits the alarm output for
between 8 and 9 minutes, after which the alarm will again be sounded. This input is pulled-down to
VDD by an internal depletion device. The snooze alarm feature may be repeatedly used during
the 59 minutes in which the alarm latch remains set.

alarm “OFF” Input (pin 26): Momentarily connecting pin 26 to Vgg resets the alarm latch and
thereby silences the alarm. This input is also returned to Vpp by an internal depletion device. The
momentary alarm “OFF" input also readies the alarm latch for the next comparator output, and
the alarm will automatically sound again in 24 hours (or at a new alarm setting). If it is desired to
silence the alarm for a day or more, the alarm “OFF"* input should remain at Vss.

Sleep Timer and Output (pin 27): The sleep output at pin 27 can be used to turn off a radio after a
desired time interval of up to 59 minutes. The time interval is chosen by selecting the sleep display
mode (Table |) and setting the desired time interval (Table 11). This automatically results in a current-
source output via pin 27, which can be used to turn on a radio (or other appliance). When the sleep
counter, which counts downwards, reaches 00 minutes, a latch is reset and the sleep output current
drive is removed, thereby turning off the radio. The turn off may also be manually controlled (at any
time in the countdown) by a momentary Vgg connection to the snooze input (pin 24).

TABLE I. MD8009 DISPLAY MODES

*SELECTED
DISPLAY MODE DIGITNO. 1 DIGITNO. 2 DIGITNO.3 DIGIT NO. 4
Time Display 10's of Hours & AM/PM Hours 10’s of Minutes Minutes
Seconds Display Blanked ’ Minutes 10’s of Seconds Seconds
Alarm Display 10’s of Hours & AM/PM Hours 10’s of Minutes Minutes
Sleep Display Blanked Blanked 10’s of Minutes Minutes

*1f more than one display mode input is applied, the display priorities are in the order of Sleep (overrides
all others), Alarm, Seconds, Time (no other mode selected).

TABLE Il. MD8009 SETTING CONTROL FUNCTIONS

SELECTED CONTROL
DISPLAY MODE INPUT CONTROL FUNCTION

*Time Slow Minutes Advance at 2 Hz Rate
Fast Minutes Advance at 60 Hz Rate
Both Minutes Advance at 60 Hz Rate

Alarm Slow Alarm Minutes Advance at 2 Hz Rate
Fast Alarm Minutes Advance at 60 Hz Rate
Both Alarm Resets to 12:00 AM (Midnight) (12-Hour Format)
Both Alarm Resets to 00:00 (24-Hour Format)

Seconds Slow Input to Entire Time Counter is Inhibited (Hold)

. Fast Seconds and 10’s of Seconds Reset to Zero Without
a Carry to Minutes

Both Time Resets to 12:00:00 AM (Midnight) (12-Hour Format)
Both Time Resets to 00:00:00 (24-Hour Format)

Sleep Slow Subtracts Count at 2 Hz
Fast Subtracts Count at 60 Hz
Both Subtracts Count at 60 Hz

*When setting time sleep minutes will decrement at rate of time counter, until the sleep
hes 00 mi (sleep counter will not recycle).
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FIGURE 3. WIRING TEN'S OF HOUR DIGIT

PIN 2 v
NC  NC NC b&c ss

PIN 1 PIN 40 PIN2 PIN 39
I _L AM PM b&c 1Hz
a
f gbl—. :.

AX

B,b

(a) 12-hour display format

(b) 24-hour display format. An optional NPN
can be inserted between A & B to increase
the output current of pin 39.

FIGURE 4. PHYSICAL DIMENSIONS IN INCHES
40-lead dural-in-line package
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MEL11 MEL12
NPN SILICON PHOTO DARLINGTON TRANSISTORS

THE MEL1l, MEL12 ARE NPN SILICON PHOTO Ccouecron Light Sowrce
DARLINGTON TRANSISTORS FOR USE IN SEN- m\ “
SITIVE PHOTO DETECTOR CIRCUITS. THEY \
ARE SUPPLIED IN SELECTED LIGHT CURRENT
GROUPS .
BASE
EMITTER
ABSOLUTE MAXIMUM RATINGS MEL1l MEL12
Collector-Emitter Voltage VeEO 30v 25V
Emitter-Collector Voltage VECO 5V 5v
Collector Current Ic . 100mA 100mA
Total Power Dissipation (TA<£25°C) Piot 300mW
Operating Junction & Storage Temperature T§s Tgts =55 to 1000C
ELECTRICAL CHARACTERISTICS _(TA=250C)
. MELLL MEL12
PARAMETER SYMBOL MIN TYP MaX|MIN TYP MAX [UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltagel LVopo # | 30 50 25 40 V | Ic=10mA (Pulsed)
Ip=0
Britter-Collector .Breakdown Voltage| BVEgo # 5 845 5 8.5 v Ig=O.1mA IB=0
Collector Cutoff Current ICE0 * 0.2 0.5 pA | VCE=5V IB=0
(Dark Current)

Light Current, Group A IL* 0.5 1 2 mA | VCE=3V He2mW/cm?

Group B 1 2 4/ 1 2 4| mA| VCE=3V H=2mW/cm2

Group C | 3 5 10/ 3 5 10| mA| VeE=3V He2mW/cm?2

Group D 7 12 20| mA | VCE=3V H=2mW/cm?

* Tested in complete darkness.

#* The light current is the collector to emitter current measured at specified
irradiance (H). The radiation source is an unfiltered tungsten filament
lamp at 28740K color temperature.
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TYPICAL CHARACTERISTICS AT TA=25°C

LIGHT CURRENT
SWITCHING TIME vs COLLECTOR-EMITTER VOLTAGE
Vee=+10V 100 — =
I
Ip=lmA o :
l ’ 40 oy ;g f*Ottﬁk
n=2 1, | s d
GaAs @ | T ] 02 =1
Red LED OUTPUT 10 ﬂ‘/c/‘/f
Source - 5
—t cm
1K=ohms 2m‘cl7 pullie=
| LY
= ¢ reb/ 92—
-] I
Turn-on Time x 160pS —fLight Source is an unfiltered
Turn-0f £ Time = eo);s tungsten filament lamp at
) 1 [2854°K color temperature.
0 5 10 15 20
VCE (V)
SPECTRAL RESPONSE RELATIVE RESPONSE VS. INCIDENT ANGLE
': = N
Eoo \ § .
E ; /
" / \ §
g w / \\ g
i \ i o/ A\
w0 AN ' 7
° “ 5 B 7 A El " ial PO B0 70 40 50 40 0 20 10 O 10 20 30 40 0 0 70 80 %0
'WAVELENGTH--MICRONS 8. INCIDENT ANGLE-DEGREES

3.78.4365



MEL31 MEL32
NPN SILICON PHOTO TRANSISTORS

THE MEL31, MEL32 ARE NPN SILICON PHOTO
TRANSISTORS FOR USE IN PHOTO COUPLING

CASE 70-106
COLLECTOR Light Seurce

UGHT
CIRCUITS REQUIRING FAST RESPONSE TIME \\
AND LOW DARK CURRENT.
ase
EMITTER
ABSOLUTE MAXIMUM RATINGS MEL3l  MEL32
Collector-Base Voltage VcBO 40V 40V
Collector-Emitter Voltage VCEO 30v 30v
Emitter-Base Voltage VEBO 6V 6v
Collector Current I¢o 50mA 50mA
Total Power Dissipation (TA<25°C) Piot 200mW
derate 2,67mW/0C above 2590
Operating Junction & Storage Temperature Td' Tetg =55 to 100°C
ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)
PARAMETER SYMBOL MEL51 MEL32 |uwzr| TEST conprIONS
MIN TYP MAX|MIN TYP MAX
Collector-Base Breakdown Voltage BVCBO * | 40 40 v Ic=0.1lmA Ig=0
Collector-BEmitter Breakdown Voltage|LVcgo * | 30 30 v Ic=10mA (Pulsed
IB=0

Emitter-Base Breakdown Voltage BVERO * 6 6 v Ig=0O.lmA Ic=0
Collector Cutoff Current Ice0 * 2 5 3 50| nA | VCE=5V IB=0

(=Dark Current) 30 50 nA | Vog=5v 1B=0

TA-65°C

Collector-Emitter Saturation VCE(sat)* 0.35 0.35 | v Ic-SOO}xA IB=25

Voltage (sat) +
D.C. Current Gain HFg * 160 0 VCE=5V IB=1pA
Light Current Iy, *= 10 25 30 50 PA | VCE=SV H-me/cmzl

* Tested in complete darkness.

** T, is the collector to emitter current measured at specified irradiance (H) with the
base terminal open circuit. The light source is an unfiltered tungsten filament lamp

at 28540K color temperature.
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RELATIVE RESPONSE (%)

Voc=+10V
l I1=0.1mA
—
H —
Gals OUTFUT
Red LED
Source
1K-ohms
Turn-On Time = 10pS
Turn-Off Time=10uS

TYPICAL CHARACTERISTICS AT TA=250C

SPECTRAL RESPONSE

WAVELENGTH:-MICRONS

LIGHT CURRENT

vs COLLECTOR-EMITTER VOLTAGE

100 ¥

Tl

|

1
T
mw/ om? L

40

I [ zmw/on? T2

)

'_..-12"1)19—"‘3#—-_-—-—""

10

——— /on?
Fa-0.sa/cp

Light S

is an unfilter-

ed tungsten filement lamp at
28549K color temperature.
1

0

10 15 20
VCcE (V)

RELATIVE RESPONSE VS. INCIDENT ANGLE

T

0

f

RELATIVE LUGHT CURRENT

/

N

9080 70 40 50 40 30 0 10 0 10 0 N0 40 0 & 70 0 %

©- INCIDENT ANGLE-DEGREES

3,78.43/40



MEU21 MEU22
PROGRAMMABLE UNIJUNCTION TRANSISTORS

) Th.e Micro El ics Progi bl ': ijunction Transi (PUT) is a- three - terminal planar passivated PNPN
device in TO.106 package. The inals are desi d as anode, gate and cathode.
The Micro Electronics PUT offers outstanding circuit design flexibility. E: | resi: can be selected to meet
designers’ needs in prog ing the unijuncti h istics such as 7], Rag, lp ond |y

The MEU 22 is designed for long interval timers and other applications requiring low peak point current. The
MEU 21 is designed for general use where the low peak point current of the MEU 22 is not essential.

For further inf ion, refer to Application Notes Nos. 143, 144 and 158.

Il

FEATURES APPLICATIONS PACKAGE
© PROGRAMMABLE "; Rpp; Ip; lv = OSCILLATORS AND TIMERS

© LOW LEAKAGE CURRENT s TRIGGER DEVICES

© LOW PEAK POINT CURRENT s LATCHING SWITCHES

* LOW FORWARD VOLTAGE ® PULSE SHAPING CIRCUITS

© HIGH PULSE OUTPUT VOLTAGE » SENSING CIRCUITS

* LOW COST ® ELECTRICALLY SIMILAR TO

2N6027 & 2N6028

ABSOLUTE MAXIMUM RATINGS

Voltage Current
Gate-Cathode Forward Voltage +40 V Peak Forwa.n! Anode Current,
Gate-Cathode Reverse Voltage -5V Non-repetitive (10 wsec pulse) 5 A
Gate-Anode Reverse Voltage +u0 V bC .GU“’ f_‘mf“t - 20 mA
Anode-Cathode Voltage +40 V Cap 9 9oyt 250 «J
Power
Current Total Average Power™ 300 mW
DC Forward Anode Current™ 150 mA Temperature
Peak Forward Anode Current, Operating Ambient®
Repetitive (100 wusec pulse - . Temperature Range ~50°C to +100°C
width, 1% duty cycle) tA ) *“Derate currents and powers 1%/°C above 25°C
(20 .usec pulse ' tE=% CV? capacitor discharge energy with no

width, 1% duty cycle) 2 A current limiting
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ELECTRICAL CHARACTERISTICS AT Ta = 25°C (uness otherwise specified)

CHARACTERISTICS  |SYMBOLIFIG. NO. ey s v, [UNITS|  TEST conpITIONS
Peak Point Current ) 1 16 | HA Vs=10 Volts Rac=1Ma
10| puA | Vs=10 Voits Rs=10 Ka
Offset Voltage vr 1 2 16( 2 .6]Volts| Vs=10 Voits Ra=1Ma
2 6| 2 .6|Volts| Vs=10 Volts Rs=10 Kn
Valley Current v 1 50 25| uA | Vs=10 Voits Re=1Man
70 2% pA | Vs=10Volts Re=10 Ka
Gate-Anode Leakage Current lsao 2 10 10 | nA Vs =40 Volts, Ta=25°C
100 100 | nA Ta=75°C
Gate - Cathode Leakage Current laks 3 100 100 | nA Vs =40 Volts, VA=0
Forward Voltage VF 1 15 1.5 | Volts | IF=50 mA
Pulse Output Voltage Vo 4 6 6 Volts
Pulse Voltage Rate of Rise t 4 80 80 |nsec.

Note: MEU21 is electrically similar to 2N6027.
MEU22 is electrically similar to 2N6028.

Ry A,
Ra =Rt

R
Vo iy

Figure 1

leao

Figure 2

T’ 2 VOLTS

510K

$ 16K

fos

Vs

.
T
T

Figure 3

!

i

1

|

!
Tk

Figure 4
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1» ~PEAX POINT CURRENT - NORMALIZED s — PEAK POINT CURRENT — MICROAMPS

Ve ~ OFFSET VOLTAGE - VOLTS

TYPICAL CHARACTERISTICS AT Ta=25°C (unless otherwise specified)
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APPLICATIONS
Precision Relaxation Oscillator

The use of the diode 1N4154 and 1 meg resistor at the gate
gives low peak point current, therefore reducing the shunting effect
of the PUT on Cr during the charging period. The diode also tem-
perature compensates Vaa which drifts at about —2.5mV per °C.

The circuit oscillates at 100Hz which is kept within 1% from
—30°C to 75°C.

RESET

+12v

Ten-mii Time Delay Relay

The PUT uses high gate source resistance
(1M-ohms) and draws negliglble current from the RC

wE
~ ™
weon )
L}
o
= w Fax
o
Vi 0
RELAY
coiL
1500

short-circuited by a. pair of relay contacts. This
condition ensures that accurate timing is repeatable i+
because C is always charged from zero volt after "iour

network during the delay time. When the SCS is /5/: 1
triggered by the PUT, the relay is energized. C is 3 1000

Il

the circuit is reset. Time delay is approximately
10 minutes at R=4.7 M-ohms.

Monostable Multivibrator

The PUT is normally ON. A positive 4
pulse at the input turns Qi1 on, C is discharged
rapidly through the saturation resistance of

the collector-emitter junction. The PUT be-

Q
ME4102
N K

comes OFF. At the removal of the input
pulse, Qi is cut off. C is charged through R
towards +20V. When the peak point voltage I’“

is reached, Q2 fires and returns to the latching o

state again due to the holding current
through R.

Warble Alarm Circuit

This alarm can be easily heard in noisy background.
Q2 and Q3 forms a tone generator in which the fundamental
frequency is modulated by the sawtooth output of Qi.
Tone frequency =~ (500-800)Hz
Sawtooth frequency ~ 2.5Hz

® |

SCR Phase Control
The conduction angle of the SCR is controlled by the
PUT oscillator which is synchronized from the a.c. line. This
ensures that the SCR is triggered at the same point on the
a.c. cycle each time. .

The conduction angle of the SCR can be varied from
30° to 160° by using the 100 k-ohm variable resistor.

D =

3+78.5210



MH7301 MH7302 MH7303

NPN HIGH VOLTAGE
HIGH FREQUENCY MEDIUM POWER TRANSISTORS

THE MH7301, MH7302, MH7305 ARE NPN SILICON
PLANAR TRANSISTORS DESIGNED FOR HIGH VOLTAGE
AND HIGH FREQUENCY MEDIUM POWER APPLICATIONS.
THEY ARE CAPACABLE TO DISSIPATE 1.25 WATT
WITHOUT ANY HEATSINK AT 25°C FREE AIR.

* FOR TV VIDEO OUTPUT STAGE
* FOR HIGH VOLTAGE CLASS A AUDIO AMPLIFIER
* POR HIGH VOLTAGE SWITCH UP TO 100mA / 250V

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage VeBo

Collector-Emitter Voltage VCEO

Emitter-Base Voltage VEBO

Collector Current Ic

Collector Peak Current (% <10mS) Icn

Total Power Dissipation (T¢ £259C) Pyot
(Tag250C)

Operating Junction & Storage Temperature Tj & Tstg

THERMAL RESISTANCE

CASE T0-220B

BCE

MHT301 MH7302 MH7303

160V

200V 250V

160V 200V 250V

5V
100mA
500mA
low
1.25%
-55 to 150°C

Junction to Case Qjc 12.5°C/W  max.
Junction to Ambient Oja 1000C/W  max.
Ptot vs Tj SAFE OPERATING AREA (D.C.)
12 100 ; =
10 i ; ‘ot;i
30 I o
Piot g Av. Ic ’.’)‘c‘ \
(W) \or N
6 % ! (ma) 10 N
&,
N
4 ‘g%
» 3 mH7301—3]
b | i
o) 1 .
0 50 100 150 10 30 _ 100 300 1
Ta (oc) VeE (v)



MH7301 MH7302 MH7303

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted
MHT301 |MH7302 |MH7303 '

PARAMETER SYMBOL MIN MAX|MIN MAX |MIN MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVppg 160 200 250 v Ic=0.1lmA IE=0
Collector-Emitter Breakdown LVcgo # | 160 200 250 V | Ic=10mA Ip=0

Voltage
Collector Cutoff Current Icpo 0.5 0.1 O.1] pA | Vpp=150V Ig=0
Collector Cutoff Current Icgo 20 5 PA | VCE=150V 1p=0
5| pA | VCE=200V Ip=0
Emitter Cutoff Current IEBO 0.1 0.1 0.1| pA | Vgp=5V Ic=0
Collector-Emitter Satui'ation VeE(sat)* 1.5 1.5 1.5( Vv Ic=30mA Ip=3mA
Voltage
Base-Emitter Saturation Voltage VBE(sat)* 1.5 1.5 1.5| v IC=30mA Ip=3mA
D.C. Current Gain RBpE * 40 40 40 IC=30mA Vog=10V|
Current Gain-Bandwidth Product fp 50 50 50 MHz | IC=30mA VQE=20V]
Collector-Base Capacitance Codb 5| 5 5| pPF [ VeB=30V 1IE=0
f=1MHz
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
BFE vs IC fr vs Ig
—— 100
1000 ETy=25 m4=25%
pulse test VCE=20V
1Tl
Veg=20V ‘ r
100 (A fp 6 {
T 60
HFE' %Q\) V1 )
] YON (MHZ) 7
40
10
20
1 1 10 100 01 10 100
Ic (mA) Ic (mA)

12.77.7300B



MH8100 MHO0810

COMPLEMENTARY EPITAXIAL TRANSlSTORS FOR 3-5W AF OUTPUT

The

MH8100 (NPN), MHO0810 (PNP) are complementary

silicon planar epitaxial -transistors designed for the output

stages of 3-5 watt audio amplifiers. They are also suitable for CASE
switches up to 3A collector current, T0-2208

BCE
ABSOLUTE MAXIMUM RATINGS: ¢, ;0p i
Collector-Emitter Voltage (Vgg = 0) Vees 3BV
Collector-Emitter Voltage (Base Open) Veeo 3oV
Emitter-Base Voltage Vego 5V
Collector Current Ic 3A
Collector Peak Current (1 <10mS) Iem 5A
Total Power Dissipation (TcS 25°C) Piot 12w
Junction Temperature T 150°C
Storage Temperature Range Tag ~5510 +150°C
ELECTRICAL CHARACTERISTICS (TA=25°C)

PARAMETER SYMBOL | MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage Weeo 30 \ Ig =50mA  Ig =0
Collector Cutoff Current lces 1| MA | Veg=35V  Vge=0
Emitter Cutoff -Current Iego 1| wA | Vgg=8V Ic =0
Collector-Emitter Saturation Voltage VeE(sat) 08| Vv Ic =2A Ig =0.2A
Base-Emitter Voltage Vae 10V lg =06A  Vgg=2V
D.C. Current Gain *Heg 40 240 Ic =0.5A VpE=2V

Hee o 30 Ig =0.01A Veg=2V
Current Gain-Bandwidth Product fr 30 100 MHz | Ic=0.2A Vcg=4V
*Heg 1 is classified as follows. GroupA : 40-80 GroupB : 70-140

GroupC ; 120-240



MH8100 MHO0810

TYPICAL CHARACTERISTICS (T,=25°C UNLESS OTHERWISE SPECIFIED)

RATED POWER vs CASE TEMPERATURE SAFE OPERATING AREA (D.C.)
] T
Ptot (i) }
(W) IREN
MH8100 4 MH8100
16 MH0810 | MH0810
N
12 Ny
\\ 1 _L]
\ ¢ =25 C_
8 \\ \
N 04
N \
4 \\
\\
o 0.1
0 100 200 1 a 10
Teice Vee(v)
D.C. CURRENT GAIN Vae AND Ve (sat)
vs COLLECTOR CURRENT 10 vs COLLECTOR CURRENT
Hre : | Ry
V) K SE 'Q;\Qp
S
Vv AT
160 0.8 |- BE _ =
MH0810 @ Vg = V
YRR A 1
120 bt o8} N 06 B /
N s/
N\ S
T
80 \\ 0.4 < S
. ~
Veg =2V N\ &
v Pulse Test \ /<
4 ZWW M 02 VcE(sat)
| I— : —@ Ig = 10lg
| i i ” Pulse Test
Al bghih 0 - L1 11
a0t 0.1 1 10 0.01 01 1 10

Ie (a) lc (a)



MH8100 MHO0810

APPLICATION 1: 3W OTL AUDIO AMPLIFIER

K
M . o o +Vee

104F % 282 120 *i[mm:
120K 430 ar |

>

Q3
. a5 05 10004F
u V% Wv
INPUT—H ”/) . o5
100K \} 150 '
'—_' l 4 ohms
[P Q2

{ : Q4
27K3 Se68

All resistances in ohms. RV is adjusted to 100-ohms
at which quiescent collector current of Q, = 5mA.

B
N
N
g
m
g
o
M
WA

TRANSISTORS
Q, : MH8100, Heg GROUP B to C, mounted on heat sink.
Q, : MH0810, Heg GROUP B to C, mounted on heat sink.
Q, : BC238, Hgg GROUP B.
Q, : BC338, any Hgg GROUP,
Qg : BC308, Heg GROUP B to C.

CIRCUIT PERFORMANCE

Supply Voltage : 13.2V (16V @ no signal)

Max Undistorted Output : 3W @ 1KHz

Input Sensitivity : 84mV @ 3W output

input Impedance : 90K ohms @ 1KHz

Frequency Response : 37Hz to 55KH1_, —-3dB

Total Harmonic Distortion : less than 1% @ 2W output, 1KHz
Current Drain : 42mA @ no signal

440mA @ 3W output



MH8100 MH0810
APPLICATION 2: 6W OTL AUDIO AMPLIFIER
K
1"“- +Vee
+ 3
104F 3200 47uF
270
B3 AN Q1
$120K + ,P
22uF zn RV 4
Q3 05
lui 23 3';‘3."( A]0F
INPUT -——u———@ . o5
100K3E zz 220uF 330pF 2150
fa 8 ohms
l & Q2
KT  Zes }
All resistances in ohms. RV is adjusted to 100-chms at 7;77'
which quiescent collector current of Q; = 5mA.
TRANSISTORS
Q : MH8100, H: GROUP B to C, mounted on heat sink.
Q, : MH0810, Hee GROUP B to C, mounted on heat sink.
Q; BC238, Hee GROUP B.
Q, : BC338, any Hgg GROUP.
Qg

CIRCUIT PERFORMANCE
Supply Voltage

Max Undistorted Output
Input Sensitivity

Input Impedance
Frequency Response

Total Harmonic Distortion

Current Drain

BC308, Heg GROUP B to C.

: 22V (25V @ no signal)
: 55W @ 1KHz

140mV @ 5W
105K ohms @ 1KHz

: 33Hz to 65KHz, —3dB
1 less than 2% @ 5W output, 1KHz
: 32mA @ no signal

390mA @ 5W output

1.78, 8100C, 0810C



MH8106 MH8108 MH0816 MH0818
NPN PNP SILICON PLANAR EPITAXIAL POWER TRANSISTORS

THE MH 8106, MH 8108 (NPN) AND MH 0816, Y
MH 0818 (PNP) ARE snxcon)m.mm EPITAXIAL CASE 10-220B
TRANSISTORS OF COMPLEMENTARY CHARACTERISTICS.

THEY ARE SUITABLE FOR THE DRIVER STAGES OF

30-50WATT AUDIO AMPLIFIERS AND MEDIUM SPEED

SWITCHES UP TO 1A COLLECTOR CURRENT. :

BCE

ME 8106 (NPN) MH 8108 (NPN)
ABSOLUTE MAXTMUM RATINGS .. (... dovices, voliage and currant values are negative ME 0816 (PNP) - ME 0818 (PNP

Collector-Base Voltage VCBO Tov - 90V
Collector-Emitter Voltage VCEO 60V 80v
Emitter-Base Voltage VEBO 5V
Collector Current Ic 1A
Collector Peak Current (t<10mS) IcM 2A
Total Power Dissipation @ T¢ £25°C Piot 10w
@ Tp $25°C 1.5W
Junction Temperature Ty 1500C
Storage Temperature Range Tstg =55 to +150°C
P, vs T, SAFE OPERATING AREA (D.C.)
- tot 1 o O presspmepmserestapeey T
10] | = _._!,- =
I N £y
8 \"\e“ 0.3 AN —\&
—~ 7 ‘ N/ o
B 2 3 Sl
§ S > N,
2 NS o 0.1
o® » - =
4] o - \‘
X 0.03 ME 8106 081’\ N
O~
“ Jo Hegy . | MH 1 SRy
oo L LU 1T TTH
() 100 200 1 3 10 100



MH8106 MH8108 MH0816 MH0818

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX| UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVcRo Ic=0.1mA Ig=0
MH 8106, MH 0816 70 v
MH 8108, MH 0818 90 v
Collector-Emitter Breakdown Voltage LVCcEO * Ic=10mA Ip=0
MH 8106, MH 0816 60 v
MH 8108, MH 0818 80 v
Collector Cutoff Current 1CBO 0.5 A VcB=60V Ig=0
Emitter Cutoff Current IEBO 1 pA VEB=5V Ic=0
Collector-Emitter Saturation Voltage| VCE(sat)# 0.5| Vv Ic=500mA Ip=50mA
Base-Emitter Voltage VBE # 1 v IC=500mA VgE=2V
D.C. Current Gain. (Note) HFE 1 * 40 240 Ic=200mA Vgg=2V
Hpg 2 * 15 Ic=lA VCE=2V
Current Gain-Bandwidth Product fp 50 100 MHz | IC=100mA Vgg=4V
Collector-Base Capacitance Cob VcB=10V Ig=0
MH 8106, MH 8108 12 PF | f=1MHz
MH 0816, MH 0818 18 pF

* Pulse Test : Pulse Width=0.3uS, Duty Cycle=l1%
Note : Hpg 1 is classified as follows . Group A s 40-80 Group B s 70~140
Group C s 120-240

B 8 I

FE VOO Veg(sat) & VBE 8 I¢
1.6 “ TA=2508
1.4 + Pulse Test
1.

vorr
e
[o7]
8
=
3

VCE(sat) .
0.4@ Ic=10I3~—p”

8.01 0.1 1 10

Ic ()

12.77.8100B.0810B



MH8500 MHO0850
COMPLEMENTARY EPIBASE TRANSISTORS FOR 20-25W AF OUTPUT

THE MH 8500 (NPN), MK 0850 (PNP) ARE CASE 10-220B
COMPLEMENTARY SILICON POWER TRANSISTORS
FABRICATED BY ADVANCED EPIBASE TECHNOLOGY.
THEY FEATURE MATCHED COMPLEMENTARY
CRARACTERISTICS, HIGH FREQUENCY RESPONSE,
GOOD SAFE OPERATING AREA AND ARE BEST
SUITABLE POR THE OUTPUT STAGES OF 20-25W
HI-FI AMPLIFIERS. THEY ARE ALSO SUITABLE
FOR SWITCHES UP 70 4A COLLECTOR CURRENT.

ABSOLUTE MAXIMUM RATINGS  For p-n-p devices, voltage and current values are negative

Collector-Emitter Voltage (VBE=0) VCES 70V
Collector-Emitter Voltage (Ip=0) VCEO 60V
Emitter-Base Voltage VEBO ~ 5V
Collector Current Ic 4A
Collector Peak Current (tglOmS) Icm 8A
Total Power Dissipation (T¢<25°C ) Piot 40w
Junction Temperature T 1500¢
Storage Temperature Range : Tstg =55 to +1500C

ELECTRICAL CHARACTERISTICS (TA=259°C unless otherwise noted)
PARAMETER

4 SYMBOL MIN _TYP MAX| UNIT |TEST CONDITIONS
Collector-Bnitter Breakdown Voltage | LVcEo * 60 v Ic=100mA Ip=0
Collector Cutoff Current ICES 10( pA |VCE=TOV VEE=0
Emitter Cutoff Current Igpo 10| pA |VEB=5V Ic=0
Collector-Emitter Saturation Voltege | VCE(sat)# 0.4 1.2 V Ic=3A 1B=0.3A
Base-Emitter Voltage VEE # 1.05 1.5/ V |Ic=3A VCE=2V
D.C. Current Gain (Note) HFE 1 * 40 240 Ic=1A VCg=2V
Byg 2 * 30 IC=0.014 VCE=2V|
HFE 3 * 15 Ic=3A VCE=2V
Current Gain-Bandwidth Product £ 5 MHz |Ig=0.5A VCE=4V|

* Pulse Test s Pulse Width=0.3mS, Duty Cycle=l%

Note : BFg 1 is classified as follows . Group A : 40-80 - Group B : 70-140
: Group C s 120-240



MH8500 MHO0850

[ CTERISTICS

(TA=25°C unless otherwise noted)

Poe V8 T, SAFE OPERATING AREA (D.C.)
10 r—yrT
5ol ‘ Tc=250C
40
—~ > 3
z "’I X, )
o,
3 Ne o1 : z
B 3 o]
20{ \a
“’I \{Q{ 0¢3
Vl o.l
() 100 200 3 10 30 100
Ta(%) Ver(v)
H vs Ig¢
e VeE(sat) & VBE ¥8 Ic
160 H‘“ 1,6 LELLLL
| Pulse Test
140 bR
120 1. y
nmmo;m 0850 g 1, i
N S VBE
80 ‘ma‘pol » \\ B 0. © Vope2V o
.6
60 \ 0 . /
40 T 0.
Test 0,4 VCE(sat
20 %;Léfgev esl ) ) xc.lo};;
o' 0
0,01 0.1 1 10 0,01 0.1 1 10
I (a) Ic (a)

12.77.8500E.0850E



MH8700 MHO0870
COMPLEMENTARY EPIBASE TRANSISTORS FOR 10-15W AF OUTPUT

The MH8700 (NPN),MHO870 (PNP) are complementary silicon

power transistors fabricated by advanced epibase technology.

They feature stched y ch istics, high CASE

fi good safe operating area and are best T0-2208
suitable for the output stage of 10-15W Hi-Fi Amplifiers. They

are.also suitabie for switches up to 4A collector current.

BCE

ABSOLUTE MAXIMUM RATINGS: For p-n-p devices, voltage and currant values are negative

Collector-Emitter Voltage (Vgg =0) Vees 60v
Collector-Emitter Voltage (Base Open) Veen 50V
Emitter-Base Voltage * Veso 5%
Collector Current [ 4A
Collector Peak Current  (t <10mS) lem 7A
Total Power Dissipation (T<25°C) Piot 30W
Junction Temperature 'l'] 180°C
Storage Temperature Range Tng ~56 to +160°C

ELECTRICAL CHARACTERISTICS (T, = 25°C)

PARAMETER SYMBOL | MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage Weeo - 50 \ lg=100mA g =0
Collector Cutoff Current lees 10| MA |Vgg=860V  Vge=0
Emitter Cutoff Current lego 10| MA |Vgg=58V Ic=0
Collector-Emitter Saturation Voltage Vee (sat) 033 08| V le = 2A Ig =0.2A|
Base-Emitter Voltage : Vge 082 12| V le = 1A Vee=2V
D.C. Current Gain *Hee 40 240 I =1A Veg=2V

Hee o 30 Ic = 0.01A Veg=2V
Current Gain-Bandwidth Product fr 5 MHz lc =05A Veg=4v
"Hgg 4 is classified as follows. Group A : 40-80 GroupB : 70-140

GroupC : 120-240



MH8700 MHO0870

TYPICAL CHARACTERISTICS (T,=25°C UNLESS OTHERWISE SPECIFIED)

RATED POWER vs CASE TEMPERATURE SAFE OPERATING AREA (D.C.)
w) f (A) MH0870
20 MH8700 4
MH0870 ] N
30 AN Tc=25°C\\
‘\ !
\
® N N
N 0.4 N\
10 \\\
N 1
N ' i
0 ) 0.1 - .
0 100 200 a 10 40
Te°e) Vce(v)
D.C. CURRENT GAIN Vge AND Vg (sat)
vs COLLECTOR CURRENT 10 vs COLLECTOR CURRENT
. T i
Hre ' ) : |
160 08 /| w00
' L' LA MH0870
\l = -1
Vgt @__9..-/ T
120 —MHo870 06
T
100 NN y
80 =T e \\ 04 //
\ T
Veg=2V L ® 1= 101 I
20 ce 02 [V e oi
”Pul e],rlelsltl CE (sat) C B ‘1
I
0 “ l ||” 0 nﬂi” lrlelll
0.01 0.1 1 10 0,01 0.1 1 10



MH8700 MHO0870

APPLICATION 1: 10W OTL AUDIO AMPLIFIER

47,
i AR . . +Vee
104F % g220 Y 47uF
Jrr 3120 20 3 R *
< 4 w =, 7
47uF zn © 03¢05
1uF 35 47K W ga70uF
INPUT ——-ﬂ*——@ p [ 05
:?1 00K zn220uF _2120p|= <200 W
1 8 ohms

ok @
1 +) aa
KE g0

All resistances in ohms. RV is adjusted to 100-ohms
at which quiescent collector current of Q; = 5mA.,

¥

TRANSISTORS
Q MH8700, Hee GROUP B to C, mounted on heat sink.
Q, H MH0870, Hee GROUP B to C, mounted on heat sink.
Qz : BC238, Heg GROUP B.
Q, H BC337, With X-67 heat sink mounted on chassis.
Qg : BC308, Heg GROUP B to C.

CIRCUIT PERFORMANCE

Supply Voltage : 32V (37V @ no signal)
Rated Output : 10W

Max Undistorted Output O 11L.5W

Input Sensitivity : 200mV @ 10W output

Input Impedance : 110 Kohms @ 1kHz
Frequency Response : 30Hz to 70KHz, —3dB

Total Harmonic Distortion : less than 0.5% @ 10W, 1KHz
Current Drain : 50mA @ no signal

560mA @ 10W output



MH8700 MH0870

APPLICATION 2: 15W OTL AUDIO AMPLIFIER

47K
104F 2
2 100K
we | 92 47K
P v
h—ﬁ— 0.5

INPUT ‘:@ fl 220uF 22|(|)pF~ :E 470 390 T W

100K 2 3 0.047.L

Q2 uF 8 ohms

f'\

13

[ Qs
100

All resistances in ohms. RV is adjusted to 1.2K ohms
at which quiescent collector current of Q; = 5mA.

TRANSISTORS
Q, : MHg700, Hgg GROUP A to B, mounted on heat sink.
Q, : MHO0870, Heg GROUP A to B, mounted on heat sink.
Q 'BC182, Hge GROUP A to B.
Q, : BC212, Heg GROUP A to B.
Qg : BC238, Hgg GROUP B.
Qg : BC237, Hgg GROUP A to B.
Q, : BC307, Heg GROUP B,
CIRCUIT PERFORMANCE
Supply Voltage : 38V (44V @ no signal)
Rated Output 15W
Max Undistorted Output : 16.5W

Input- Sensitivity
Input Impedance
Frequency Response

Total Harmonic Distortion

Current Drain

: 230mV @ 15W output
100Kohms @ 1kHz

: 17Hz to 55kHz, -3dB
34Hz to 35kHz, —1dB

: less than 0.1% @ 15W output, 1KHz
less than 0.3% @ 15W output, 10KHz

: 20mA @no signal
630mA @ 15W.output

§_.

1.78, 8700E, 0870E



ML555
PRECISION TIMER

FEATURES

® Timing from microseconds through hours

® Monostable and astable operations

o Adjustable duty cycle

© Current output can source or sink 200mA
© Output can drive TTL

© Temperature stability of 0.005% per °C
© Normally on and normally off output

APPLICATIONS

® Precision timing

® Pulse generation

© Sequential timing

® Time delay generation

® Pulse width modulation

® Pulse position modulation
® Missing pulse detector

DESCRIPTION

The ML 555 monolithic integrated circuit is a
highly stable timer for precision timing and oscillator

1. Additional inals are provided for
triggering or resetting if desired. As a timer, the
ML 555 is capable of produci time delay
from microseconds through hours. As an oscillator,
the free running frequency and the duty cycle are
both accurately controlled with two external resis-
tors and one capacitor.

The ML555 may be triggered and reset on
falling waveforms and the output can drive TTL
circuits with source or sink current up to 200mA.

BLOCK DIAGRAM

- jomnm

SCHEMATIC DIAGRAM

ORDERING INFORMATION

Package Temperature Order
Type Range Number

MiNI DIP 0°Cto +70°C ML 555V

TO-99 0°Cto+70°C  ML5ssT

Mini DIP




ML555

ABSOLUTE MAXIMUM RATINGS

Supply Voltage

Power Dissipation

Operating Temperature Range
Storage Temperature Range

Lead Temperature (Soldering, 60 seconds)

+18V

600mW

0°C to +70°C
-65°C to +150°C
+300°C

ELECTRICAL CHARACTERISTICS (T4 = 25°C, Ve = +5V to +15 unless otherwise specified)

PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS
Supply Voltage 4.5 16 v
Supply- Current Low State Output, Note 1
3 6 mA Vec =5V, R =
10 15 mA Vee =15V, R = »
Timing Error Ra, Rg =1K0 to 100KR, C=0.14F,
Initial Accuracy 1.0 Note 2
Drift with Temperature 50 ppm/°C
Drift with Supply Voltage 0.1 %V
Threshold Voltage 2/3 xVee
Trigger Voltage 1/3 xVec
Trigger Current 0.5 wA
Reset Voltage 0.4 0.7 1.0 v
Reset Current 0.1 mA
Threshold Current 0.1 0.25 «A Note 3
Control Voltage Level 2.6 3.33 4.0 v Vec =5V
9.0 10.0 1.0 v Vee = 15V
Output Voltage (Low) Vee =5V
0.25 0.35 v link = 5.0mA
Vec = 15V
0.1 0.25 v lik = 10mA
0.4 075 v link = 50mA
2.0 2.5 v Lok = 100mA
25 v Link = 200mA
Output Voltage (High) liource = 100mA
2.75 33 v Vee =5V
12.75 133 v Vee = 15V
liowrce = 200mA
12.5 v Vee = 15V
Rise Time of Output 100 ns
Fall Time of Output 100 ns

NOTES :

1. Supply current when output high is typically 1mA less.

2. Tested at Ve = 5V and Ve = 15V.
3. This will determine the maximum value of R, + R, For 15V operation, the maximum total R = 20M0.



ML555

MINIMUM PULSE WIDTH — msec.

150 ——y

MINIMUM PULSE WIDTH

REQUIRED FOR TRIGGERIN
—TT—T1

16

0° S

+7!

25,5 L
==

]

TYPICAL CHARACTERISTICS

SUPPLY CURRENT
VS SUPPLY VOLTAGE

HIGH OUTPUT YOLTAGE
VS OUTPUT SOURCE CURRENT

-
I

01 0.2 0.3
LOWEST VOLTAGE LEVEL OF TRIGGER PULSE = XVce

04

< sy
1 11
10 20 50 100
lsounce — mA

LOW OUTPUT VOLTAGE LOW OUTPUT VOLTAGE LOW OUTPUT VOLTAGE
VS OUTPUT SINK CURREN VS OUTPUT SINK_ CURRENT VS OUTPUT SINK CURRENT
T v
Vee = 5 Vec, = 10) Vee = 15V ]
= t —]
T
= 1.4 1 1. .
o°c : 0
f = 25°CH——] k] ’E
§ i I +70°C™}
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[ o = mA T — mA
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g ] fe2pC
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LOWEST VOLTAGE LEVEL OF TRIGGER PULSE — XVce



ML555

APPLICATION INFORMATION

Monostable Operation

When the timer is op d as a bl Itivib f
one external capacitor, C, and one external resistor, Ra,
are used as shown in Figure 1. When the trigger input is
reduced below 1/3 Vcc, the timer internal flip-flop is set.
This releases the short circuit across the external capacitor
ond the  output goes HIGH. The voltoge across the ca-
pacitor begins to rise exponentially with the time constant
RAC. When the capacitor voltage reaches 2/3 Vcc, the
internal compargtor resets the flip-flop and the external
capacitor, C, is rapidly discharged provided the trigger
voltage is returned above 1/3 Vcc. The output is now in
LOW state and a new timing cycle may be initiated. The
time that the output is in the HIGH state is given by 1.1
RAC or can be taken directly from Figure 2. Both the
charge rate and internal threshold are directly proportional
to the Vcc supply voltage. Thus, the timer output pulse
width is independent of the power supply voltage. If a LOW
is applied to the reset input, the output is forced LOW and
the external capacitor discharged regardless of the other
inputs.

When the reset function is not in use, it is recommended
that PIN 4 connected to Vcc to avoid any possibility of
false triggering.

NORMALLY
“ON”_LOAD!

E P
NORMALLY o L L T<

Fig. 1 Monostable Operation

1 1
t=LIRC

7
T/
957/
A/ /*f%_
yrran|

1 10 i

L e
TIRE OELAY 0UTPUT HiGH)

Fig. 2. Monostable Pulse Width.

CAPACITANCE ~ pFf

\\',."‘0

Astable Operation

When the timer is operated in the astable mode, two
external resistors, Ry and Rg, and one external capacitor,
C, are used as shown in Figure 3. With this connection,
it will trigger itself and free run as a multivibrator. The
external capacitor charges through Ra + Rb and discharges
through Rb only. Thus the duty cycle may be precisely
set by the ratio of these two resistors.

In this mode of operation, the capacitor charges and
discharges between 1/3 Ve and 2/3 Ve, As in the
mggerad mode, the churge and dnscharge times, and

.

d

are P of the supply

voltage. N ’

The charge time (output high) is given by
t, =0.693 (Ra + Rb) C

And the discharge time (output low) by:
t =0.693 (Rb) C

-Thus the total period is:

T=h + t, =0.693 (Ra + 2Rb) C
The frequency of oscillation is:
f 1.44

T T Ra+ RR)C
The duty cycle is:

Rg
D= ————
Ra+ 2Rg
| R
R 2 7|
ML555 of "
—t . 2T

Fig. 3 Astable Operation

NN

NN
o N %\Q\ N
MEEANAN

NN

"oy 10 10 100 1k 1k 100k
FREE RUNNING FREQUENCY — Mz

144
Aa+aRgIC

CAPACITANCE ~ pF

R+ 2Ry
1

Fig. 4. Astable Free Running Frequency.

3.78




ML1060
SIX-DIGIT LED DISPLAY DRIVER

GENEFAL DESCRIPTION

The ML1060 is a monolithic silicon chip
consisting of six NFN common-emitter
transistors. It features low leakage, low

VCE(sat), small chip size and CMOS compatible.

The ML1060 is designed for use as an LED/
CMOS digit driver interface in electronic
watch systems and calculators using common-
cathode multiplexed LED displays. Wire bond-
ing by hybrid assemblers is facilitated by
the large, well spaced 5x5 mils bonding pads.

For silicon chip in plastic dual-in-line
package, please order part no. ML1060-DIP.

ABSOLUTE MAXIMUM BATINGS (DIP TYPE)

Any one transistor :

Collector-Emitter Voltage o
Emitter-Base Voltage 4
Collector Current 300mA
Base Current 30mA
Collector Dissipation (TA £250C) 500mW
Total Package Dissipation (TA<25°C)  750mW
Operating Temperature Range -26 to 85°C
Storage Temperature Range ~55 to 150°C

SCHBUATIC DIAGRAM
Cl C2 C3 C4 C5 Cé6
Bl B2 B3 B4 B5 B6

TR

L

CHIP
——

Uooooo

E Bl B2 B3 B4 B5 B6

S Cl C2C3C4 C5C6

Ooooopooo
l‘————.osqv—’l

DIP TYPE (TOP VI .
E B1 B2 B3 B4 Bs Bg
aOOonnAonimn

D

gouoouou
S Ct1 C2 €3 Ca Cs5 Cs

Note : The S-terminal (substrate)
must be connected to a
voltage which is more
negative than Iny collector
voltage.

. 3



ML1060

ELECTRICAL CHARACTERISTICS PER TRANSISTOR (TA=25°C)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage |INCEQ 9 17 v IC=lmA IB=0
Enitter-Base Breakdown Voltage BVEBO 4 7 v IE=0.1mA IC=0
Collector Cutoff Current ICER 0.25 FA VCE=4V RBE=10Ka
Collector-Emitter Saturation Voltage| VCE(sat) 0.25 0.4 |V IC=63mA Ip=6.3mA
Base-Emitter Voltage VBE 0.87 1.0 | V IB=1mA VCE=2.4V
D.C. Current Gain HFE 20 65 IC=63mA VCE=2.4V|
Current Gain-Bandwidth Product 27 300 MHz| IC=50mA VCE=2.4V|
Output Capacitance Cob 11 pF | VCB=2V IE=0

£=1MHz
TYPICAL CHARACTERISTICS ‘TA-%’CI
HFg vs I¢ R VCE(sat) vs IC
FVCE=2.4V 1.0
Pulse Test VCE(sat) A
HFE W) B
0.3
/l
/
100 0.1
it 7
60 .
Hl - %
4
30 0.03) ,’
Ic=101B
_Pulse Test
10 - 0.01 =
1 10 100 500 1 10 100 500
Ic (m) Ic (ma)

3.78



ML2005

5V — 200MA POSITIVE VOLTAGE REGULATOR

FEATURES CASE T0-39  CASE TO-220B
* LOW INPUT VOLTAGE RWQUIREMENT
* LOW OUTPUT IMPRDANCE 2 1. Input
* OUTPUT SHORT CIRCUIT PROTECTION IW} 2, Qutput
[ 3+ Ground
+ HIGH TEMPERATURE. STABILITY 132
* AVAILABLE IN CASE 10-39 / 10-2208 ORDER PART NO. ORDER PART NO.
ML2005C ML2005P
ABSOLUTE MAXIMUM RATINGS ML2005C ML,2005P
Input Voltage VI 20V 20V
Total Power Dissipation (TC<25°C) Piot 5w 12w
(Ta<250¢) 0.9W 1.5W
Junction Temperature T5 175°C 1500C
Operating Temperature Range Top -25 to 85°C -25 to 85°C
Storage Temperature Range Tstg -65 to 175°C -55 to 150°C
THERMAL RESISTANCE
Junction to Case 93¢ 300C/w max. 10.4°C/w max.
Junction to Ambient 9ja 167°C/W max. 83.30C/W max.
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) .
PARAMETER SYMBOL MIN TYP MAX |UNIT | TEST CONDITIONS *
Output Voltage Vo 4.5 5 v VI=?V  I0o=150mA
4,75 5 5.25 7V V1=10V I0=150mA
Load Regulation aVo 20 100 | mV V1=10V Ip=5-150mA
Line Regulation aVo 20 100 | mV Io=150mA V1=7.5-15V
Quiescent Current Ip 20 30| mA V1=10V Ip=0
Output Short Circuit Current Isc 220 300 | mA V1=10V Vp=0
Ripple Rejection (f=100Hz) avyaVo | 38 55 aB | Ip=150ma VI=9-11V
Output Resistance Ry 0.1 ohm | V=10V Tg=150mA
Output Noise Voltage En 40 RV V1=10V f=10Hz~100KHz|
Io= 150mA
Temperature Coefficient AVO/ATA 0.85 mV/OC V1=10V Ig=5mA
T4=0 ~ 70°C
* Test duretion less than 10 Sec.



ML2005

TYPICAL CHARACTERISTICS (TA=259C unless otherwise noted)

Vi

L_I

1
I, o,
~—
y I 1M 2005 §
= I
¥ Cry 1 Q =CL

Load

Test duration less than l0sec.

TOTAL POWER DISSIPATION
AMBIENT TEMPERATURE

vs

2.0

No Heat Sink
1.5
N
& ]
Ptot 1.0 T i
N B ”°~5L\\
0.5 —
o]
20 40 60 80 100
Ta (°c)
OUTPUT VOLTAGE
vs OUTPUT CURRENT
5 N
4
K [l
W 3 :
V=6V \/ llO‘V
2 /]
1 [/
o]
0 100 200 300
Io (ma)

Cy and Cy, greater than 1pF.

QUIESCENT CURRENT

vs _INPUT VOLTAGE
0
4 Ip=0
30 /
/]
Iq
20
(ma)
10
0
0 10 15 20
VI o(v)
OUTPUT VOLTAGE
vs INPUT VOLTAGE
fe4
5.2
5.0 To=100mA
Yo To=200mA
(v)
4.8
4.6
44 4 8 12 16 20
VI (v)

2.78
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s

10
{7V min)

CIRCUIT APPLICATIONS

200mA OUTPUT

+
2z
1009»

5.8V / 200mA OUTPUT

10.5V
(7.5V min)

+

zz
100Qp

5V _/ 1A OUTPUT

11V
(7.8V min)

—>

CX754B/C
mounted on_ heat sink
D

200mA
Load

i
2200p] 15-ohm

ML2005C
3

1A
+ Load
z

5V / 2A OUTPUT

12
(8.5V min

CX705

mounted on heat sink
VRN

2A
Load




ML9400
VOLTAGE-TO-FREQUENCY CONVERTER

DESCRIPTION

The MI8400 is a low cost voltage-to-frequency converter combining Bipolar and CMOS
technology on a single chip. The converter accepts a variable analog input signal
and generates an output pulse train whose frequency is linearly proportional to the
input voltage. A complete V to F system requires addition of only 2 capacitors, 3
resistors, and 2 supply voltages. F to V conversion is also possible.

FEATURES
* 10Hz to 100kHz operation
* % 0.01% typical linearity to 10kHz

* + 25FPM/°C typ. gain temperature stability IBIASE EVDD

13]N.C.
[12]AMP OUT
1jcoup IN
[10]F /2 ouT

PUT
Sl

8]F our

* Open collector output

* Output can drive 5TTL loads as well as CMOS
* Pulse and square wave outputs

* Programmable scale factor

* Low power dissipation:2TmW typical

APPLICATIONS

* Precision V/F Converters

* Precision F/V Converters 14-Pin Plastic DIP

* 13 bit A/D Converters

* pP data acquisition

* Ultra long time interval integrator
* Digital scales

* Thermostats

* Digital penel meters

+ Phase locked loops ABSOIUTE _MAXIMUM _RATINGS
# Remote control VDD to Vss 18V
* FSK data transmission IN + 10mA
* Analog data transmission & recording IREF + 10mA
* VCO VOomax = VO COM 18V
* Communications scrambler VrEr - Vss| 1.5V

* Sound in Video Games Operating temp, 0°C-70°C



ML9400

VOLTAGE TO FREQUENCY CONVERSION

TYPICAL ELECTRICAL CHARACTERISTICS

Unless otherwise specified, VDD=5V, VSS=-5V, VREF=-6.2V, RBIAS-100K5n, TA=25°C

INPUT CIRCUIT Tin 5 1 @ Vin = 10V, Rin = 1Mo
Vio(offset) s <+ 10mV @ 0°C <TA < 70°C
) Violarift) 1 <+ SPRM/°C @ 0°C <Ta <70°C
SUPPLY REQUIREMENTS Ipp s 2mA
- Iss 3 «1.5mA
OUTPUTS VoL 1 0.4V @ I, =\10mA
CONVERSION ACCURACY Linearity(10kHz):+ 0.01% @ Vip = 0 to 10V
(100KkHz): + 0.1% @ Vin = 0 to 10V
Full Scale
Temperature 14 25PRAM/oC @ 0°C <Tp <70°C
Stability

TYPICAL APPLICATIN

Vm:o 10Hz to 10kHz V/F CONVERTER
3V
Rp1as R,
1Rke 1| wotoo 1 2, 7x0
V/F Converter R
aftset ¢ 500Kkd LI
sdjust YW 3 .
100k0 Ry 65:‘:’=~
Vin © et Copr o
o-10v 15007 7]

o TR v

oPutput
common

Fo

ClF 10k0

EQUATIONS
'UUT - vin X !

N R } ¥
(Riad (Vpge) (Cpep
Rin - vin (nax)

10uA ~

< <
82k = RIIAS < 120K

32er <Cour <5Cher
For optimum stability:

Cine T4 X Coer

uT
(Pulse Train)

v L

55O OVgpr =
-5V -6.2v

NOTES

1. To adjust fmin, set Vin=10mV and adjust the 100K offset for 10Hz
2. To adjust fmax, set Vin=10V and adjust Rin or VREF for 10kHz out.

out.

3. Output waveforms : + BV
*l ]‘2.5’13 typ.
—

P
fe—o

+ 5V

1
four

L[ tor

£
w L [ | e

2

4. To increase fQUT(MAX) to 100kHz change CREF to 20pF and CINT to 80pF.

5. For high performance applications use high stability components f
VREF. (metal film resistors and glass film capacitors.)
ground (Pin 9) from the input ground (Pin 6).

or Rin, CREF, and

Also separate the output



ML9400

FREQUENCY TO VOLTAGE CONVERSION

INPUT Froqnoncy2 ¢ 10Hz to 100kHz
Voltage! : min -0.2V, +0.2V
max -2V, +Vpp
Waveform : Sine, Triangular, Square, or Pulse
Duty Cycle : o.g);s min negative pulse width
. 5. pS min positive pulse width
Impedance 3 >10M2 (FET INPUT)
OUTPUT VOUT Range s 0 to 4V (Vnp'l)
Vour : = [VEEF X CHEF X RINT| ppy
Response Time @ RNt x CINT
Ripple H Inversely proportional to CINT and input frequency
Loading s 2KO min
ACCURACY Better tham 0.1% FS
Y
l" 123
” £, *
" =+ |
m 3 % v
ul | ] *
" | o L pE To Jo
DC— tokH
R T L NG o,
. b o,
1f suas
1008
a5y oy
N LJ
J 1008 af orpseT ﬁ
i
;l'. l Vss
l;
-5Y
0C. —10KHz F/V CONVERTER
NOTES

1. The input signal must cross through zero in order to trip the ‘comparator.
to overcome the hysteresis the amplitude must be greater than +100mV.

In order
If the com-

parator input voltage exceeds -2.5V then the Op Amp output will go to its maximum
positive output voltage for the duration of the owervoltage.

If the input voltage has a wide amplitude variation then a pair of back to back
diodes may be used to limit the voltage to & 0.7V,

Fin

R

1



ML9400

If only a unipolar input signal (FIN) is available it is recommended that either an
offset circuit using resistor be used or that the signal be coupled in via a

capacitor. ) FIN 1 F 1n
‘,- =
The output voltage of the Op Amp is referenced to Pin 6 (GND). So if Pin 6 is used

to determine the comparator threshold the Op Amp output reference will also be
shifted.

2. For 100KHz maximum input RNT should be decreased to 100KQ,

3. fo and fo/2 are not used in the F/V mode. However, these outputs may be useful for
some applications, such as a buffer to feed additional circuitry. f, will then
follow the input frequency waveform; except that fo will go high 3ps after FIN goes
high, 10/2 will be square wave with a frequency of one half fo.

If these outputs are not used then Pins 8, 9, and 10 may be left floating or connect-
ed to ground. .
+——-0.5pS min e 5pS min
wror]_| I N LI
| ] I I I
— j-Delaya3ns
r./2| I I I
SINGLE SUPPLY F/V
10V te 1SV
1re
Yoo
oy ReFgupls
47pF
HL9%00 5
[/ finf2
" 001
—_n 1
—0
V'
LLU] o
conr
L]
Yeer Vs s
-~ .
l 1 ...,i
NOTES :

1. The input is now referenced to 5.1V (Pin 6). The input signal must therefore be
restricted to be greater than 3 volts (Pin 6 -2V) and less than 10 to 15V (Vpp).

If the signal is AC coupled then a resistor (1001( to 101“1) must be placed between
the input (Pin 11) and Pin 6.

2. The output will now be referenced to Pin 6 which is at 5.1V (Vz). For frequency
meter applications a 1mA meter with a series scaling resistor can be placed across
Pins 6 and 12.

3.78



MPS3638 and similar types
SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

CASE T0-92A
THE FOLLOWING TRANSISTORS ARE SILICON PIANAR EPITAXIAL TRANSISTORS
FOR USE IN GENERAL PURPOSE AMPLIFIERS AND MEDYUM SPEED SWITCHING UP
TO 500mA COLLECTOR CURRENT. THEIR MAXIMUM POWER DISSIPATION=500mW
@ TA<25°C.
EBC

D.C. CHARACTERISTICS (TA=25.C ) For p-n-p devices, voltage and current values are negative

E J
§ BVCBO|LVCEO|BVEBO| ICES @ VCE | BFE @ IC/VCE  [VCE(sat) & VBE(sat) @ Ic/I
TS mm]|w|m W (md)(v) | (V) (V) (mA)(ma
min | min | min | max min-max max min-max
20- @ 10/10
MPS3638 | PNP[ 25 | 25 4 3@15 [ 30- @50/1 |0.25 -1.1 @ 50/2.5
20- @ 300/2( 1.0 |0.8-2.0 @ 300/30
oo ;}é}‘l"o 0.25 1.1 @ 50/2.5
MPS3638Al PNP| 25 | 25 4 35 @ 15
100-  @50/1 |, o 15450 @ 300/30
20- @ 300/2 ‘ euTe
PN3641 | NPN| 60 | 30 5 .40-120 @ 150/1
50 @ 50 0 @ 150/15
PN3642 | NPN| 60 | 45 5 15- @ 500/1
100-300 @ 150/1
PN3643 | NPN| 60 | 30 5 50 @50 [,c™ o 500 /lgl 0.22 @ 150/15
40- @ 0.1/10
PN3644 | PNP| 45 | 45 5 35@30 |80- @ 1/}0 0.25 -1.0 @ 50/2.5
100- @ 10/10
80-240 @ 501 | 0% -1.3 @ 150/15
PN3645 | PNP| 60 | 60 5 35 @ 50 (100-300 @ 150/10( 1.0 |0.8-2.0 @ 300/30
20- @ 300/2
20- @ 10/10
PN5128 |NPN[ 15 |12 3 50@ 10 | o700 s0/10 |02 -1.1 @ 150/15
30- @ 50/1 0.5 -1.5 @ 50/2.5
Msl42 | WPl 20 |20 | 4 | 50@12 | }c7 g a50/0| a0 (0.8-2.5 @ 300/30




MPS3638 and similar types

A.C. CHARACTERISTICS (TA=25°C)

For

fr @ Ic/NCE | Cob @ Vgp=10V | Cib @ VEB=0.5V | ton | toff
TYPE I
(Miz) (ma) (V) | (pp) "0 (F) =0 | (@s)|(s)] NOE
min max max max | max
MPS3638 100 @ 50/3 20 65
MPS3638A | 150 @ 50/3 10 25 5 | 170
ton @ Ic=300mA
_mam__._umuég__ 1p1=30mA
PN3642 150 @ 50/5 8
PN3643 250 @ 50/5 ‘ot @ IC=300mA
1B1=30mA]
PN3644 ~IB2=30mA]
—IN3645 200 @ 20/20 8 25 40 | 100
PN5128 150 @ 50/5 10
PN5142 100 @ 50/3 30 100 | 200
TYPICAL CHARACTERISTICS
(TA=25°C unless otherwise noted)
VBE(sat) & VCE(sat) vs IC
BFE , 1c e (sat) (
1.2 | ] [1 1se Test *<|Pulse Test )
P | ewp LU VCE=10V IC=1 ITI 1A
] s i
Ho.8 j‘ﬂa\- 5 0.8 VBE satYTHH
| \ W)
Z 0.4
0.4 . .
§ | L1
VCE(sat)[ T
0 0 & wil
1 10 100 1000 1 10 100 1000
Ic (ma) Ic (mA)
17 ys I Cob _vs VcB
600 VCE=10V 16 1g=0
| f=1MHz
! 12
400 - |L¢ =R Cob N
o > ) 8
(MHz) S i \§§H’P |
200 . NPy, T
o 0
1 10 100 1000 (] 5 10
Ic (ma) VcB  (v)

3.78.0610B.6100B



MPS4354,5,6 PN3567, 8,9
COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

CASE T0-92A
THE MPS4354, 5, 6 (PNP) ANB PN3567, 8, 9 (NPN)
ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL
TRANSISTORS DESIGNED FOR AF MEDIUM POWER AMPLI-
FIERS AND MEDIUM SPEED SWITCHING APPLICATIONS.
EBC
PNP NIN
MPS4354 PN3567
ABSOLUTE MAXTMUM RATINGS For p-np devices, voitage and current values ore nogative MPS4355 MPS4356 PN3569 PN3568
Collector-Base Voltage VcBO 6ov 80V 80V 80V
Collector-Emitter Voltage VCEO eov 80V 40V 60V
Emitter-Base Voltage VEBO sV 5V 5V 5V
Collector Current Ic 1A
Total Power Dissipation (TA< 25°C) Piot 6250W
derate 5aN/°C above 25°C
(Tc < 25°C) 1.5W
derate 120W/°C ahove 25°C
Operating Junction & Storage Temperature Tj, Tstg =85 to 150°C

ELECTRICAL CHARACTERISTICS (TA=25'C unless otherwise noted)

MPS TYPES|PN TYPES
PARAMETER SYMBOL MIN MAX |MIN MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage| BVCBO v Ic=0.01mA IE=0
Collector-Emitter Breakdown IVCEO * |Note 1 Note 1 v Ic=10mA IB=0
Voltage
Emitter-Base Breakdown Voltage BVEBO l l_ v IE=0.01mA IC=0
Collector Cutoff Current IcBO 50 nA | Vg=50V IE=0
5 PA | VCB=50V IE=0
Tp=75°C
50 | nA | VCB=40V Ig=0
5 pA VCB=40V IE=0
TA=75°C
Emit ter Cutoff Current IEBO 100 25 | nA | VEB=4V IC=0
Collector-Emitter Saturation VCE(sat )* 0.15 0.25 | V | Ic=150mA IB=15mA
Voltage 0.5 v IC=500mA IB=50mAl
1 V | Ic=1A IB=0.1A (Note 2)
Base-Emitter Saturation Voltage | VBE(sat)* 0.9 v Ic=150mA Ip=1
1.1 v IC=500mA IB=5
1.2 V__| Ic=1A Ip=0.1A (Note 2)

* Pulge Test : Pulse Width=0.3mS, Duty Cycle=1%
Note 1 : equal to the values of absolute maximum ratings. Note 2 : for MPS4355 only



MPS4354,5,6 PN3567,8,9

MPS TYPES | PN TYPES
PARAMETER SYMBOL | "Lov" Lax | My wax | UNIT | TEST CONDITIONS
Base-Emitter Voltage VBE * 1.1 V IC=150mA VCE=1V
. 1.1 v ICc=500mA VCE=0.
1.2 v IC=1A VCE=1V (Note 2)
Current Yain-Bandwidth Product | fT 100 500 | 60 600| MHz | IC=50mA VCE=10V
Collector-Base Capacitance Ccb 30 20| pF VCB=10V IE=0
£=140KHz
Emitter-Base Capacitance Ceb 110 80| pF VEB=0.5V IC=0
£=140KHz
Noise Figure NF 3 dB Ic=0.1mA VCE=10V
RG=1K0 f=1KHz
Turn-On Time ton 100 nS Vee=30V  IC=500mA
1B1=50mA
Turn-0ff Time toff 400 nS | Vee=30V IC=500mA
1B1=-1Bo=50mA
D.C. CURRENT GAIN —HFE AT TA=95°C * .
@ I/ MPS4354 MPS4355 MPS4356 PN3567 PN3568 PN3569
“CE MIN MAX | MIN MAX | MIN MAX | MIN MAX | MIN MAX | MIN MAX
0.1mA/10V 25 60 - 25 .
1mA/10V 40 75 40
10mA/10V 50 500 | 100 400 50 250
100mA/10V 40 5 40
500mA /10V -30 75 30
30mA/1V 40 40 100
150mA/1V 40 120 40 120 [ 100 300
* Pulge Test : Pulse Widtk=0.3mS, Duty Cycle=1% Note 2 : for MPS4355 only.
HFE (NORMALIZED) vs IC VBE & VCE(sat) vs IC
—_ F l'z'l’hlse Test
2 Ta=25°C |1
1 b
- A Y
é 0.8 vep=10V [
g (Volt) |VEEQ ST
z
] 0.4
& : Y
VCE(sat) @ Ic=101B
0
1 10 100 1000
It (m)

3,78.0810B.8100A/B



MPS6530 through MPS6535

COMPLEMENTARY
SILICON GENERAL PURPOSE AMPLIFIERS & SWITCHES

CASE T0-92A
THE MPS6530 THROUGH MPS6535 ARE SILICON PLANAR
EPITAXIAL TRANSISTORS FOR GENERAL PURPOSE AMPLIFIERS
AND MEDIUM SPEED SWITCHING APPLICATIONS UP TO 600mA
COLLECTOR CURRENT. THE MPS6530, MPS6531, MPS6532
ARE NPN AND ARE COMPLEMENTARY TO THE PNP MPS6533,
MPS6534, MPS6535 RESPECTIVELY. EBC
NPN
ABSOLUTE MAXIMUM RATINGS For p-n4 devices, voltage and current values are negative ggsig 6532 m2555 VES6
Collector-Base Voltage VeBo 60V 50V 40V 30V
Collector-Emitter Voltage VeEo 40V 30V 40V 30V
Emitter-Base Voltage VEBO 5v 5v 4v 4v
Collector Current Ic 0.6A
Total Power Dissipation (TC<250C) Ptot 1.2W
(TAS 250¢) 500mW
Operating Junction & Storage Temperature Ty, Totg -55 to 150°C
_ELECTRICAT, CHARACTERISTICS (TA=25°C unless otherwise noted)
PARAMETER SYMBOL MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO Ic=0.01lmA Ig=0
MPS6530, MPS6531 60 v
MPS6532 50 v
MPS6533, MPS6534 40 v
MPS6535 30 A
Coellector-Enitter Breakdown Voltage LVoEo * Ic=10mA Ip=0
MPS6530, MPS6531 40 v
MPS6532 30 v
MPS6533, MPS6534 40 v
MPS6535 30 v
Emitterp~Base Breakdown Voltage BVEBO 15=0.0lmA Ic=0
MPS6530, 1, 2 5 v
MPS6533, 4y 5 4 v
Collector Cutoff Current IcBO
MPS6530, MPS6531 50 | nA | VcB=40V Ig=0
MPS6532 100 | nA | VcB=30V IE=O
MPS6533, MPS6534 50 | nA | VcB=30V IE=0
MPS6535 100 | nA Vcp=20V IE=0




MPS6530 through MPS6535

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector Cutoff Current IcBo )
MPS6530, MPS6531 2 | pA| Vcp=40V Ip=0 Ty=600C
MPS6532 5 )AA VCB=30V Ig=0 Tx=600C
MPS6533, MPS6534 2 | pA| VeB=30V IE=0 Tp=600C
MPS6535 5 | pA| Vcp=20V ‘Ip=0 Tp=60°C
Collector-Emitter Saturation VCE(sat)* Ic=100mA IB=10mA
Voltage MPS6530, MPS6532 0.5 | V
MPS6531 0.3 | V
MPS6533, MPS6535 0.5 (Vv
MPS6534 0.3 | V
Base-Emitter Saturation Voltage VBE(sat)* Ic=100mA Ip=10mA
MPS6530, MPS6531 1.0 | V
MPS6532 l.2 |V
MPS6533, MPS6534 1.0V
MPS6535 1.2 | v )
D.C. Current Gain HFE * 30 Ic=10mA VCE=1V
MPS6530, MPS6533 40 120 Ic=100mA Vog=1V
25 Ic=500mA Vcgr=10V
D.C. Current Gain BFR # 60 Ic=10mA VCE=1V
MPS6581, MPS6534 90 270 Ic=100mA VCE=1V
50 Ic=500mA VCE=10V
D.C. Current Gain HFE #
MPS6532, MPS6535 30 Ic=100mA Vgg=1V
Collector-Base Capacitance Cob Vep=l0V Ig=0 f=100kHZ
MPS6530, 1, 2 3.8 5| pF
MPS6533, 4, 5 4,8 6| pF
Current Gain-Bandwidth Product f'!' : 250 MHz| ICc=50mA VCE=10V

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

HFE (NORMALIZED) vs IC VCE(sat). & VBE(sat) vs Ic

2.0 Ta=25%
I¢=10Ip
~ 1.6 1.6 Pulse Te ’ﬁ
g8 L1l voLT '
= VCE 1.2
§ 1.2 Za\[c‘;‘v“ . y
1 5
o
£ 0.8 0.8|—ypg(sat)=H
g
= 6.4 0.4 /
T VcE(sat) 111
0 0=
1 10 100 1000 1 10 100 100
Ic (ma) Ic (ma)

1.78.6500B.06508



MPS6560 MPS6561 MPS6562 MPS6563
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

THE MPS6560, MPS6561 (NPN) AND MPS6562, MPS6563 CASE T0-924
(PNP) ARE SILICON PLANAR EPITAXIAL TRANSISTORS
DESIGNED FOR COMPLEMENTARY SYMMETRY AUDIO OUTPUT
APPLICATIONS. THEY FEATURE LOW COLLECTOR TO
EMITTER SATURATION VOLTAGE (0.23V TYPICAL @
Ic=500mA).
ERC
MPS6560(NPN)  MPS6561(NPN
ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative MPS6562€PN'P; HPSG?G}SPNP%
Collector-Base Voltage VC‘BO 25V 20v
Collector-Emitter Voltage VCEO 25V 20V
Emitter-Base Voltage VEBO v
Collector Current Ic 0.64
Total Power Dissipation (Tc £25°C) Piot 1.5W
(Ta £25°C) 625mW
Operating Junction & Storage Temperature Ty Tstg -55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
Prpsesso(mg m6561(m§
PARAMETER SYMBOI. [MPS6562(PNP)|MPS6563(PNP)| UNIT| TEST CONDITIONS
MIN MAX | MIN MAX
Collector-Base Breakdown Voltage BV(CBO 25 20 v Ig=0.lmA  Ig=0
Collector Cutoff Current IcBO 100 100 { nA VCB=20V Ig=0
Collector Cutoff Current IcEO 100 100 [nA | Veg=Vcgo Ip=0
Emitter Cutoff Current IEBO 100 100 { nA VEB=4V Ic=0
Collector-Emitter Saturation VCE(sat )4 0.5 v Ic=500mA Ip=50mA
Voltage 0.5 |V Ic=350mA IB=35mA
Base-Emitter Voltage VRE # 1.2 v Ic=500mA VCE=1V
l.2 |V Ic=350mA VCE=1V
D.C. Current Gain HFE * 35 35 Ic=10mA VcE=lV
50 50 Ig=100mA VCE=1V
50 200 Ic=500mA Vog=1V
50 200 Ic=350mA VCE=1V
Current Gain-Bandwidth Product |fp 60 60 MHz | Ic=10mA VCE=10V
Collector-Base Capacitance Codb 30 30 | pF | VgB=10V Ig=0
f£=100kHz

# Pulse Test 3 Pulse Width=0,.3mS, Duty Cycle=1%




MPS6560 MPS6561 MPS6562 MPS6563

TYPICAL CHARACTERISTICS
(Ta=25°C unless otherwise noted)

Ptot vs Ty

2.0
1.5
P. .
tot ‘%}
1.0 \‘9(’
G4
(W) 2,
R — N I "ao
’ RPN
\S"t’?lr %
0
0 50 100 150 200
Ta (°c)
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MPS6565 and similar types
NPN SILICON AF SMALL SIGNAL TRANSISTORS

THE ABOVE TYPES ARE NPN SILICON PLANAR
EPITAXIAL TRANSISTORS FOR USE IN AF
SMALL SIGNAL AMPLIFIERS AND DIRECT
COUPLED CIRCUITS.
DISSIPATION = 360mW AT TA & 25°C,

THEIR MAXIMUM POWER

DEVICE SPECIFICATIONS (TA=25°C)

/
MPS TYPES

CASE T0-92A

CASE T0-82B

/
oN TYPES

ECB
)

DEVICE LVCEO|BVEBO|ICBO @ VCB| HFE @ IC/VCE |VCE(sat) @ Ic/In' NOTE
TYPE (V) | (V) [(ma) (V) (ma)(V) (V)  (mA)(mA)
min | min [max min-max max
MPS/2N2711 | 18 5 |500 @18 | 30-90 @ 2/4.5 Cob< 4pF @ VcB=10V
MPS/oN2712 | 18 5 |500 @ 18 | 75-226 @ 2/4.5 Cob<12pF @ VCB=10V
MPS/2N2716 | 18 5 |500 @18 | 75-225 @ 2/4.5 Cob< 5pF @ VGB=10V
MPS/2N2923 90-180%@ 2/10
MPS/2N2924 | 25 5 [500 @ 25 |150-300%@ 2/10 * hfe @ 1KHz
MPS/2N20925 235-470%@ 2/10
MPS/2N3390 400-800 @ 2/4.5
MPS/2N3391 250-500 @ 2/4.5
MPS/2N3392 150-300 @ 2/4.5
MPS/2N3303 90-180 @ 2/4.5
MPS/2N3394 25 5 (100 @ 18 | 55-110 @ 2/4.5
MPS/2N3395 150-500 @ 2/4.5
MPS/2N3306 90-500 @ 2/4.5
MPS/2N3397 55-500 @ 2/4.5
MPS/2N33908 55-800.@ 2/4.5
MPS/2N3707 100-400 @ 0.1/5 7 onl
MPS/2N3708 45660 @ 1/5 For MPS/N3707 only
MPS/2N3708 | 30 6 (100 @ 20| 45-185@ 1/5 1.0 @ 10/0.5 NF< 5dB @
MPS/2N3710 90-330 @ 1/5 Ic=0.1mA VCE=5V
MPS/2N3711 180-660 @ 1/5 RG=10Ka f=30-15K Hz
MPS/2N5172 | 25 5 [100 @ 25 |100-500 @ 10/10 | 0.25 @ 10/1
uPS 6512 o g fo/(l)olo
40 4 50 @ 30 90'180 @ 0.5 @ 50/5 |Cob< 3.5pF @ VCB=10V|
uPS 6513 - 2/10
60- @ 100/10
MP'S 5565 40-160 @ 10/10 Cob< 3.5pF @ VCB=10V|
Wes Tasee ] 45 | 4 |100 @30 557400 @ 1o§10 0.4 ©10/1 |4 o00MHz @ Ic=10mA
VCcE=10V
s & s 100- @ o.ys | ICE=10% |
MPS 6573 | 38 4 100 @35 | 500 enn @ 10/6 0.5 @10/1 |, Hpg GROUPINGS :
MPS 8372 | 35 4 100 @ 35 | 100-300%@ 1/5 0.5 @ 10/1 _|Y = 100-150
100- -©0,1/5 B = 125-185
% .
¥PS 8575 | 4 4 1100 @45 00" 0 @ 10/5 0.5 @ 10/1 6 = 150298
MPS 6576 | 45 4 [100_@ 45 [100-300%@ 1/5 0.5 @10/1 IS = 200-300




MPS6565 and similar types

TYPICAL CHARACTERISTICS
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MPS8000

NPN RF MEDIUM POWER AMPLIFIER & DRIVER

THE MPS8000 IS AN NPN SILICON PLANAR EPITAXIAL

TRANSISTOR DESIGNED FOR RF DRIVER AND LOW
POWER OUTPUT STAGE IN CB EQUIPMENT OPERATING

TO 30MHz.

ABSOLUTE MAXIMUM RATINGS
Collector-Emitter Voltage (VBE=0)
Collector-BEmitter Voltage (IB=0)

Emitter-Base Voltage
Collector Current
Collector Peak Current

Total Power Dissipation @ TC<25°C
With X-67 Heat Sink @ TA<250C

No Heat Sink

@ TA<25°¢

Operating Junction & Storage Temperature

ELECTRICAL CHARACTERISTICS (TA=25°C

CASE T0-92A

VCES
VeEO
VEBO
Ic
IcM
Ptot

Tjr Tstg

unless otherwise noted)

X-67 HEAT SINK

60V

30v

3V

0.54

1A

1.5W

800mW

625mW

=55 to 1500¢C

PARAMETER SYMBOL MIN TYP MAX [UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage | LVCES 60 v ‘I’g;:zgmA (Pulsed)
Emitter-Base Breakdown Voltage | BVEBO 3 6 v Ig=lmA Ic=0
Collector Cutoff Current IcBO 10 | pA Vep=50V  IE=0
Collector-Emitter Saturation Voltage| VCE(sat) 0,07 0.3 ]| V Ig=100mA IB=10mA
Base-FBmitter Saturation Voltage VBE(sat) 0.72 v Ic=100mA IB=10mA
D.C. Current Gain HFE 30 150 Ic=100mA VCg=2V
Current Gain-Bandwidth Product £ 150 240 MHz| IC=50mA VCE=10V
Power Output Pout 350 mW | Vcc=13.6V £=27MHz

Pin=21.8mW




MPS8000
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MPS-A05 MPS-A06 MPS-A55 MPS-A56
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

THY MPS-AO5, MPS-A06, MPS-A55, MPS-A56 CASE TO-92A
AR® SILICON PLANAR EPITAXTAL TRANSISTORS

TOR AF DRIVERS AND OUTPUTS, AS WELL AS

FOR UNIVERSAL APPLICATIONS. THE MPS=AO5,

MPS-AO6 ARE NPN AND ARE COMPLEMENTARY TO

THE PNP MPS-A55 AND MPS-A56 RFSPECTIVELY.

EBC
ws-Aos(mg MPS-AO6(NPN)
___.__._ABSOLWPE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative MPS—A55(P'NP MPS'Ass(PNP)
Collector-Rase Voltage VeBo 60V 80V
Collector-Emitter Voltage VCEO 60V 8ov
Emitter-Base Voltage VEBO 4v
Collector Current Ic 0.5A
Collector Peak Current (t<10ms) Icn 1.54
Total Power Dissipation (Tc<250C) Pyot 1.5
(Ta<25°C) 625mW
Operating Junction & Storage Temperature Tj, Tgtg ~55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise Q_oted)
MP8-A05( NPN) [ MPS~AO6( NPN )
PARAMETER . SYMBOL  |MPS-A55(PNP)|MPS-AS6(PNP) |UNIT|TEST CONDITIONS
MIN MAX | MIN MAX
Collector-Emitter Breakdown LVcgo * 60 80 V |Ig=lmA Ip=0
Voltage
Emitter-Base Breakdown Voltage | BVEBO 4 4 V |Ig=O.1lmA IC=0
Collector Cutoff Current IcBO 100 100 | nA |VCB=VCBO IE=0
Collector-Emitter Saturation VcE(sat)* 0.25 0.25| V |ICc=100mA
Voltage Ip=10mA
Base~-Fmitter Saturation Voltage| Vpg * 1.2 1.2 | V |Ic=100mA VCE=<1V]
D.C. Current Gain HFE * 50 50 Ic~10mA VCE=1V|
50 50 Ic=100mA VCE=1V]|
Current Gain-Bandwidth Product | fp
MPS-A05, 06 only 50 50 MHz |Ic=100mA VCE=1V]|
MPS-A55, 56 only 100 100 MHz |1c=100mA VCE=2V]
Collector-Base Capacitance Cob 20 20 | pF |VcB=10V Ig=0
f=1MHz
¥ Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
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MPS-A13 MPS-A14 MPS-A65 MPS-A66
NPN PNP SILICON DARLINGTON AF MEDIUM POWER TRANSISTORS

U CASE T0-924
THE MPS-A13, MPS-A14 (NPN) AND MPS-A65,
MPS-A66 (PNP) ARE SILICON PLANAR EPITAXIAL
DARLINGTON TRANSISTORS FOR AF AMPLIFIERS
REQUIRING HIGH INPUT IMPEDANCE. st
eTER ERC
MPS- Al}(m HPS-A65
ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative MPS=. A14(M>N -A66
Collector-Emitter Voltage (VBE=O) VeEs 3ov 30V
Emitter-Base Voltage VEBO 10v 8v
Collector Current Ic 0.3A
Total Power Dissipation (Tc<25°C) Piot 1.2
(Tag250C) 0.5%
Operating Junction & Storage Temperature Tj. Tatg =55 to 1500C

ELECTRICAL CHARACTERISTICS (TA-25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage | BVCES . 30 v Ic=0.1mA 1I3=0
Collector Cutoff Current 1cBO 100 | nA | VcB=30V Ig=0
Eritter Cutoff Current IEBO 100 | nA | VEB=VEBO IC=0
Collector-Emitter Saturation Voltage| VCE(sat)* 0,751.5 | V Ic=100mA IB=0.1lmA|
[Base-Emitter Voltage VEE * 1.352.0 | V Ic=100mA VCE=5V
D.C. Current Gain MPS-A13 Hrg * 5 xlog Ic=10mA VCE=5V
MPS-Al4 10 xlO3
MPS-A65 50 x10
MPS-A66 75 x103

B.C. Current Gain MPS-A13 BFE * 10 x10°| Ig=100mA VCE=SV
MPS-AL4 20 x103
MPS-465 20 x103
MPS-A66 40 %103

Current Gain-Bandwidth Product fr Ic=10mA VCE=5V
MPS-A13, 14 125 [MHz
MPS-A65, 66 100 Z

Collector-Base Capacitance Cob Vc3=10V IE=O
MPS-A13, 14 3 pF | f=100KkHz

MPS-A65, 66| 4 23
[Noise Figure (falkHz Rg=100KQ) NF 2 dB | IC=lmA VCE=5V

* Pulse Test s Pulse Width=0,3mS, Duty Cyclesl%.



MPS-A13 MPS-A14 MPS-A65 MPS-A66

TYPICAL CHARACTERISTICS
(TA=25°C unless otherwise noted)
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MPS-A20 MPS-A70
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS

THE MPS-A20 (NPN) AND MPS-ATO (PNP) ARE CASE TO-924
SILICON PLANAR EPITAXTAL TRANSISTORS FOR

USE IN AF SMALL SIGNAL APFLICATIONS.

THEY ARE SUPPLTED IN SELECTED EFE GROUPS.

EBC
MPS-A20 (NPN
ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative MPS-AT70 (PNP
Collector-Base Voltage VCBO 45V
Collector-Emitter Voltage . VCEO 40V
Emitter-Base Voltage VEBO 4v
Collector Current Ic 100mA
Total Power Dissipation (TA<250C) Ptot 350mW
. derate 2.8mW/OC above 250C
Operating Junction & Storage Temperature Tjs Tstg =55 to 1500C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT{ TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 45 v Ic=0.1mA IE=0
Collector-Emitter Breakdown Voltage | LVCEQ # 40 v Ic=lmA 1B=0
Emitter-Base Breakdown Voltage BVERO 4 v Ig=0.1mA Ic=0
Collector Cutoff Current IcBO 100 | nA VcB=30V  Ig=0
Collector-Emitter Saturation Voltage] Vcp(sat)® 0.08 0.25| v Ic=10mA Ip=lmA

0.25 v IC=100mA IB=10mA
Base-Emitter Voltage Vag * 0.67 v Ic=5mA VCE=10V
D.C. Current Gain HFE * 40 400 Ig=SmA VCE=10V
GROUP R 40 70 100
GROUP W 80 140 200
GROUP B 120 200 300
GROUP Y 150 270 400
Current Gain-Bandwidth Product fp 125 200 MHz| ICc=SmA VCE=10V
Collector-Base Capacitance Cob 2.7 4 | pP Vcp=10V  Ig=0
f=1MHz
Noise Figure NF 2 dB IC=0.1mA VCE=10V
RG=10Ka f=30Hz-15KHz

* Pulse Test : Pulse Width=0,3mS, Duty Cycle=1%



MPS-A20 MPS-A70

800

600
Piot

(mw)
400

200

2.0
1.6
1.2

VOLT
0.8

TYPICAL CHARACTERISTICS (TA-2§°C unless otherwise noted)

Ptot vs TA

50 100 150
Ta (%)

VBE & VeE(sat) vs IC

200

Pulse Te

st

|

BE
@ vcm-lov

Veg(sat)

all

@ I¢=101p|
H

1 10
Ic  (ma)

100

BFg (NORMALIZED)

o
(MHz)

HFE (NORMALIZED) vs IC

2 VoE=107)
T Plulsa Test
1.6 |
1.2 }
I
0.8 : i N
] HHI "
0.4 : )
0 il lﬂ
0.1 1 10 100
Ic (ma)
f
I
250 T vs] c m
200 ! ‘
P
150 ! /
1
100
Ll !
]
50 1 l
° VoE=10V|
0.1 1 10 100
Ic (ma)

2.78.4300B/A.0430B/A



MPS-A42 MPS-A43
NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS

THE MPS-A42, MPS-A43 ARE NPN SILICON PLANAR CASE T0-92A
TRANSISTORS FOR GENERAL PURPOSE HIGH VOLTAGE
APPLICATIONS SUCH AS TV VIDEO OUTPUT STAGE
AND GAS DISCHARGE TUBE DRIVER.
EBC

ABSOLUTE MAXIMUM RATINGS MPS-A42 MPS-A43
Collector-Base Voltage VcBO 300v 200V
Collector-Emitter Voltage VCEO 300v 200V
BEnitter-Base Voltage VEBO 6V 6V
Collector Current Ic 100mA
Collector Peak Current (t<€10mS) IcM 500mA
Total Power Dissipation (TC<25°C) Pot 1.5W

(Ta<250¢) 625mw
Operating Junction & Storage Temperature Tj» Tstg ~55 16 1500C

ELECTRICAL CHARACTERISTICS (TA=250C)

MPS-A42 | MPS-A43
PARAMETER SYMBOL MIN MaX | MIN MAX UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage | BVCBO 300 200 v IC=0elmA IE=O
Collector-Emitter Breakdown LVCEO 300 200 v Ic=lmA Ip=0
Emitter-Base Breakdown Voltage BVEBO 6 6 v Ig=0O.1mA IC=0
Collector Cutoff Current "I¢BO 0.1 PA Vcp=200V IE=0
0.1 )AA Vcp=160V IE=0
Emitter Cutoff Current IEBO 0.1 pA Vgp=6V Ic=0
0.l | pa Vgp=4V Ic=0
Collector-BEmitter Saturation VeE(sat 0.5 0.4 |V IC=20mA IB=2mA
Voltage
Base-Emitter Saturation VBE(sat 0.9 0.9 |V Ic=20mA IB=2mA
Voltage
D.C. Current Gain HFE 25 25 IC=1mA V(gE=10V
40 40 IC=10mA VCE=10V
40 50 200 IC=30mA VCE=10V
Current Gain-Bandwidth Product £ 50 50 MHz | Ic=lOmA VCE=20V
Collector-Base Capacitance Ceb 3 4 | pF ‘VCB=20V Ip=0
f=1MHz




MPS-A42 MPS-A43
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MPS-DO1

NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTOR

THE MPS-DO1 IS NPN SILICON PLANAR TRANSISTOR

FOR GENERAL PURPOSE HIGH VOLTAGE AMPLIFIERS

AND GAS DISCHARGE DISPLAY DRIVING APPLICATIONS.
IT FEATURES 200V MIN COLLECTOR-EMITTER BREAK-

DOWN VOLTAGE.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage

Collector-Emitter Voltage

Emjitter-Base Voltage

Collector Current

Collector Peak Current (t <10mS)

Total Power Dissipation (T¢ < 25°C)
(Ta $25°C)

Operating Junction & Storage Temperature

VeBo
VCEO
VEBO
Ic
IcM
Ptot

T5r Tstg

CASE T0-92A

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

EBC

200V
200V
4v
100mA
500mA
1.5W
625mW

=55 to +150°C

PARAMETER L [MIN TYP MAX | UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage [BVgpg | 200 - 17 Ic=10pA Ip=0
Collector-Emitter Breakdown VoltagdLVCEO 200 v Ic=lmA Ip=0
Emitter-Base Breakdown Voltage BVEBO 4 v Ig=10pA Ic=0
Collector Cutoff Current TcBO 0.1| pA | Vcp=80V IEg=0

RA VeB=80V Ig=0
Ty=750C
Collector Cutoff Current IcEs 0.1| pA | Vog=80V Vpg=0
4| pA | Vop=B0V Vpg=0
Tp=75°C
D.C. Current Cain HFE 25 Ic=10mA V(g =10V
20 Ic=30mA VCE=10V
Current Gain-Bandwidth Product £ 40 80 MHz| Ic=10mA V(CE=20V
Collector-Base Capacitance Cob 3 23 V=30V Ig=0
f=1MHz




MPS-DO1

TYPICAL CHARACTERISTICS

(Ta=25°C  unless otherwise noted)
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SILICON GENERAL PURPOSE

MPS-D05 MPS-D55

COMPLEMENTARY
AMRLIFIERS & SWITCHES

CASE TO0-92A

THE MPS-DO5 (NPN) AND MPS-D55 (PNP) ARE
COMPLEMENTARY SILICON PLANAR EPITAXIAL
TRANSISTORS FOR GENERAL PURPOSE AF AMPLIFIERS
AND DRIVERS FOR LED DISPLAY.
EBC

ABSOLUTE MAXIMUM RATINGS  For pnp devics, voitage and curcent values are negative
Collectcr-Base Voltage VeBo 25V
Collector-Emitter Voltage VcEO 25V
Emitter-Base Voltage VEBO 5V
Collector Current I 0.54
Total Power Dissipation (TC<25°C) Piot l.2w

(T <25°C) 500mW
Operating Junction & Storage Temperature T3, Tstg -55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX| UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 25 v I100.01mA Ig=0
Collector-Emitter Breakdown Voltage LVCEO # 25 v Ic=1mA IB=0
Emitter-Base Breakdown Voltage BVEBO 5 v Ig=0.01mA IC=0
Collector Cutoff Current Icro 1 pa Vep=20V  Ig=0
Collector Cutoff Current IcES 1l pA VCE=20V VBE=0
Bnitter Cutoff Current IEBO 0.1 A VEB=3V Ic=0
Collector-Bmitter Saturation Voltage| Veg(sat)* 0.1 0.5 V IC=100mA IB=10mA
Base-BEmitter Saturation Voltage VBE(sat)* 0.85 v Ic=100mA IB=10mA|
D.C. Current Gain HFg # 50 Ic=50mA Vgg=5V

80 170 Ic=100mA VCE=SV
30 Ic=500mA VCE=SV
Current Gain-Bandwidth Product fp 100 200 MHz Ic=50mA VCE=10V]

# Pulse Test : Pulse WidtheO,3mS, Duty Cycle=1%



MPS-D0O5 MPS-D55

TYPICAL CHARACTERISTICS
(TA=250C unless otherwise noted)
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o. 5
VCE=5V
0 Pulse Test
0 200 1 10 100 1000
Ic (ma)
VoE(sat) & VBE(sat) vs IC 250 fr vs Ig
2 [Fatee Tes VeEe107]
Ic=10IB
1.6 200 S
1.2 o 150 A\
voLr Al T / \
MH /
0.81—yap(sat )= (M82)100
. .
0.4 i 50
D%
A CE(sat I o
0 10 100 1000 1 10 100 1000
Ic (ma) Ic (ma)

1.78.6500B.0650B



MPS-LO1
NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS

THE MPS-LO1 IS NPN SILICON PLANAR EPITAXIAL
TRANSISTOR POR GENERAL PURPOSE HIGH VOLTAGE
AMPLIFIERS AND GAS DISCHARGE DISPLAY DRIVING
APPLICATIONS. IT FEATURES LOW COLLECTOR-
EMITTER SATURATION VOLTAGE AND HIGH FREQUENCY
RESPONSE.

ABSOLUTE MAXIMUM RATING

Collector-Base Voltage

Collector-Emitter Voltage

Emitter-Base Voltage

Collector Current

Collector Peak Current (t<10mS)

Total Power Dissipation @ T <25°C
e T, <25°C

Operating Junction & Storage Temperature

VcBo
Veeo
VEBO
Ic
Icm
Piot

CASE T0-92A

T3» Tstg

HFE vs IC
200 Im Tr=2500 L.c
IPulse Test
160 0&;‘ 0.8
S g:'l
HFE I \ (v)
120 H - \N- 0.6
i VCE=D
—
80 | 0.4
40 [ 0.2
0
%9.1 1 10 100 3

Ic (ma)

140V *
120V *
5V
100mA
500mA
l.2w
500mwW

-55 to +150°C

VBE(sat) & VCE(sat) va IC

TAe250C ’puislé "Test
1c-101p |
L ]
‘ -t
W
VCE(sat) il
.1 1 10
Ic (ma)

100



MPS-LO1

ELECTRICAL CHARACTERISTICS (TA=250C

unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCRO * 140 v Ic=O0.1mA Ig=0
Collector-Emitter Breakdown Voltage LVcEp # 120 v Ic=lmA 18=0
Emitter-Base Breakdown Voltage BVEBO 5 v Ig=10pA  Ig=0
Collector Cuteff Current Iopo 1| pA | Vcp=T5V Ig=0
Collector Cutoff Current ICER 10 | pA | Vog=100V REg=lka
Emitter Cutoff Current Igpo 0.1 | pA | VEB=4V Ig=0
Collector-Emitter Saturation Voltage VCE(sat) 0.2V Ig=10mA IB=1mA

0.3 | V | Ig=50mA Ip=5mA
Base-Emitter Saturation Voltage VBE(sat) 1.2 |V Ic=10mA Ip=lmA
1.4 | V | Ic=50mA Ip=5mA
D.C. Current Gain HFE 50 300 Ic=10mA V=SV
Current Gain Bandwidth Product £ 60 150 MHz | Io=1OmA V(£ =10V
Collector-Base Capacitance Cob 4 8 | pF | VoB=10V Ig=0
f=1MHz
Small Signal Current ®ain hfe 30 Ic=lmA VCE=10V
f=1kHz
* Special classification of breakdown voltage is available as follows.
ORDER PART NO. BVCBO (min) | LVcpo (min)
MPS-LO1 140V 120V
MPS-LO1A 140V 140V
MPS-LO1B 170V 170V
fp vs Ig Cib & Cob vs VR
=
200 Tr=25°C (oF) '1'%-25_"0
160 VCE=10¥ f{:;gh
M N\
£ A 100 :
120 L ==
(z) / \ =
0
a0l Cib
/ 10 z
40 :
o 10 100 L 10
Ic (ma) YR (v)

12.77.7100B



MSB492

PNP SILICON PLANAR EPITAXIAL MEDIUM POWER TRANSISTOR

THE MSB492 IS PNP SILICON PLANAR EPTTAXIAL
TRANSISTOR INTENDED TO REPLACE THE GERMANIUM

TYPE 25B492. IT FEATURES HIGH CURRENT TO-92A CASE
CAPACITY AND IS SUITABLE FOR STROBO FLASH AND

AUDIO POWER AMPLIFIER AFPLICATIONS.

THE MSB492 IS PACKED IN T0-92A PLASTIC CASE
WITH OPTIONAL X-67 HEAT SINK.

ABSOLUTE MAXIMUM RATINGS £ee
Collector-Base Voltage -VcBO
Collector-Emitter Voltage (RpE=1002) ~VOER
Emitter-Base Voltage -VEBO
Collector éurrent -I¢
Collector Peak Current (t <10mS) -IcM
Total Power Dissipation @ T¢ § 25°C Ptot
With X-67 Heat Sink, Tj <25°C
.No Heat Sink, Tj<25°C
Operating Junction & Storage Temperature Tj & Tstg

F:EI_.MTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

WITH

X—67 HEAT SINK

@s

154

,:%:__
i

25V
25V
6v
2A
4A
1.5W
800mW
625mW
-55 to +150°C

PARAMETER SYMBOL MIN TYP MAX | UNIT | TEST CONDITIONS
Collector Cutoff Current -IcEo 10 | pA | -VCE=15V Ip=0
Emitter Cutoff Current ~IEBO 10 | pA | -VEB=6V Ic=0
Collector-Emitter Saturation Voltage -VeE(sat)* 0.25 0.5 | v -Ic=1A -IB=0.1A
Base-Emitter Saturation Voltage -VBE(sat)* 1 1.3}V ~Ic=1A -Ip=0.1A
D.C. Current Gain (note) Hpg 1 * 80 160 360 -Ic=0.2A -Vog=1V
HFE 2 * 40 75 -Ig=2A -V(g=1V|
Current Gain-Bandwidth Product fp 100 MHz | -Ic=0.1A -Vap=4V|
Collector-Base Capacitance Cob 28 pF | -Vgp=10V Ig=0
f=1MHz

* Pulse Test s Pulse Width=0.3mS, Duty Cycle=l%

Group B : 80-160
Group D : 180-360

note : Hyg 1 is classified as follws.

Group C s 120-240



MSB492

TYPICAL CHARACTERISTICS (TA=250C, Pulse Test)

10

200 HFE vs Ic 1 VCE(sat) & VBE(sat) vs IC
L -VCE=10V : 16-1'61'1';'
1.4 "
ot
150 = N 1.2
Y, N
HFE CELTH YOIT 1.0 =
%) M
100 0.8 | | \pples A
o /
H 046 faet” A
#
50 0.4 /
0.2 Se(sat)
0 [} 1
0.01 0.1 1 10 0.0; 0.1 1
-I¢ (a) =Ic (a)
- TYPICAL APPLICATION : STROBO FLASH UNIT
1 5 1N5399
L] -
680
- MSB492C K
A +3M0
Voo = 1.2m§3 M2 rp1coER
Y _
(two 1.5V cells) . 22007 ?z
350V
sw '\ 0.033F
L =400V,
Ly |
ﬂ 6V
Coil D.C. Resistance 1-2 H 0.15 ohm
3-4 :  0.25 ohm
5-6 : 190 ohm
Coil Turn Ratio 1-2 ] 1.5
3-4 s 1.0
5-6 3 200
Standby Current 150mA @ Vee=3V
60mA @ Vee=2V
Recycling Time 9 Sec. using zinc

carbon battery.

12.77.0810C(L)



RN4918 RN4919 RN4920
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE RN 4918, RN 4919 AND RN 4920 ARE PNP CASE TO-220B

SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS. THE RN 4918,
RN 4919 AND RN 4920 ARE COMPLEMENTARY TO
RN 4921, RN 4922 AND RN 4923 RESPECTIVELY.

BCE

ABSOLUTE MAXIMUM RATINGS RN 4918 RN 4919 RN 4920

Collector-Base Voltage - VcBO 40V 60V 80V
Collector-Emitter Voltage - VCEO 40V 60V 8ov
Emitter-Base Voltage - VEBO 5V
Collector Current - Ic 3A

Base Current - 13 1A

Total Power Dissipation @ Tcg25°C Ptot 30w
Operating and Storage Junction T3, Tstg -55 to +1500C

Temperature Range

THERMAL RESISTANCE

Junction to Case 0jc 4,17°C/W  max.
Pt V8 Ty " SAFE OPERATING AREA (D.C.)
50I =F 02500
i
. II
40] 5
o ’ I
P N = I
3 e 1 L
a” X% - S5
2 «"% | ; J{ n‘
SRERRE > RS
3
N RN4920-
o BN o s
() 100 200 1 3 10 30 100

Ta(%) ) “VeE(v)



RN4918 RN4919 RN4920

ELECTRICAL CHARACTERISTICS  (TA=25°C  unless otherwise noted)

PARAMETER SYMBOL MIN MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Valtage -LVcEo ™ ~Ig=0.,1A Ip=0
RNL918 40 v
RNL9L9 60 v
RN4LS20 80 v
Collector Cutoff Current -IcBO 0.l | mA Vcp=Rated VgpoIp=0
Collector Cutoff Current RN4918 - IcE0 0.5 | mA |-Vgg=20V Ig=0
RN4919 0.5 | mA |-Vgg=30V Ip=0
RN4920 0.5 mA |- Vop=hOV Ip=0
Collector Cutoff Current ~IgEy 0.1 | mA Veg=Rated VCEQ
- VgpLl.5V
0.5 mA VCE=Rated Vggo
= VgR=1,5V
Te=1250C
Emitter Cutoff Current - Igpo 1 mA |-Vgg=5V Ig=0
Base-Emitter voltage - VB * 1.3 Vv |-Ic=1A ~-VgE=1V
Base-Emitter Saturation Voltage ~ VBE(sat )* 1.3 V. |-Ig=1A -Ip=0.1A
Collector-Bmitter Saturation Voltage| -VCE(sat)* 0.6 v ~Ig=1A -Ip=0.1A
D.C. Current Gain HFE # 40 ~-Ic=50mA ~VcE=1V
20 100 - IC=500mA-VCE=1V
10 -Ig=1A -Vgg=lV
Current Gain-Bandwidth Product fr 3 Miz | ~Ic=250mA -VCE=10V
Collector-Base Capacitance Cob 100 | pF | -Vep=10V Ig=0
= 1MHz
Small Signal Current Gain hre 25 ~Ig=250mA -VCE=10V
f=1kHz
# Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% )
Bee nowurzzen ¥ ¢ : e VeE(sat) & VBE V8 I¢
1 i r . T
. M T RS
1.4 L l Pulse Test
g ‘ L a1
';,‘:,‘ 1.2 I \\ | 1.2 jm
2 1.0 1.9) f
=) § VBE
E 0.8f : B 0.8g Vg >
o 0.6 ! 0. ]
0.4 g 0.4
_];ulsiv'l‘est VCE(sat)
0,2t CE= 0.2 e 1c.10Ip »
TA=250¢C 0 .
0,01 0,1 1 10 ¢ 0,01 0.1 1 10

- - ° L a
I () Ig () 12eT7-0870E



RN4921 RN4922 RN4923
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE RN 4921, RN 4922 AND RN 4923 ARE NPN CASE T0-220B
SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS. THE RN 4921,
RN 4922 AND RN 4923 ARE COMPLEMENTARY TO
RN 4918, RN 4919 AND RN 4920 RESPECTIVELY.
BCE
ABSOLUTE MAXIMUM RATINGS RN 4921 RN 4922 RN 4923
Collector-Base Voltage VeBo 40V 60V 80V
Collector-Emitter Voltage VCEO 40V 60V 8ov
Emitter-Base Voltage VEBO 5v
Collector Current Ic 3A
Base Current Iy 1A
Total Power Dissipation @ Tc<25°C Ptot 30W
Operating and Storage Junction Tjs Tatg =55 to +150°C
Temperature Range
THERMAL RESISTANCE
Junction to €ase Ojc 4617°C/W  max.
P vs T SAFE OPERATING AREA (D.C.)
tot A 10
5 Te=250¢
40 3 X
-
o 32 N
® A o 1 =5
» . -
oy X2 \
A o 0.3 RN4921
& D
1 NG S RN4922\‘
) ‘?jt\ R¥4923 N
) ol
’ 0.1
% 100 200 13 10 30 100

Ty(°c) Ver(v)



RN4921 RN4922 RN4923

ELECTRICAL CHARACYERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN MAX | UNIT TEST CONDITIONS
Collector-Emitter Breakdown Voltage |LVco * Ic=0.1A IB=0
RN 4921 40 v
RN 4922 60 A
RN 4923 80 v
Collector Cutoff Current IcBO . 0.1 mA Vcp=Rated Voo Ig=0]
Collector Cutoff Current RN 4921 |Icro 0.5 mA Veg=20V Ig=0
RN 4922 0.5 maA VeE=30V Ip=0
RN 4923 0.5 mA VCcE=40V  Ip=0
Collector Cutoff Current ICEV 0.1 mA Veog=Rated Vggo
VEB=1.5V
0.5 mA Vcr=Rated Vggg
VEB=1.5¥ Tg=1250C
Emitter Cutoff Current IEpO 1| mA VEB=5V Ig=0
Base-Emitter voltage VBE * 1.3 v Ig=1A Veg=1V
Base-Emitter Saturation Voltage VBE(sat)* 1.3 v Ig=14 Ip=0.14
Collector-Emitter Saturation Voltage VCE(sat)* 0.6 v Ic=1A Ip=0.1a
D.C. Current Gain HpE * 40 I0=50mA  Vgg=1V
20 100 10=500mA Vgg=1V
10 Ic=1A VCE=1V
Current Gain-Bandwidth Product fp 3 MHz Ic=250mA VCE=10V
Collector-Base Capacitance Cob 100 F VcB=10V Ig=0
f=1MHz
Small Signal Current Gain hre 25 Ig=250mA  Vog=10V
f=1kHz
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
Bep nownrizen ¥ T e VeE(sat) & VBE V8 Ic
- T
. Ig[m-w’cf : LTI mpmasec
ol i1~ 1.4 | i Pul
1 i VCE-IV! 3l T i s? Test
;: 1.2 L ‘P\ﬁlse Test 1.2 ii{ i+ -
3 1.9 | 1 i "'i I
;"j ) //J+ g .8§ zE ‘L ; m | ¥
2 0.8 [ ! > 0-8a vogery _HT i
@ e . Ll
o 0.8 T N o T
H Hi i
0.4 | T 04— 11 H"HT T ‘ '
0.2 il ; o ';C;J(nat) i :f
o T . C=10I i N
0 | = o 2l i
0,01 0,1 1 10 0,01 0.1

10
12.77.6700E
I ) Ic (a)



$110
NPN SILICON PLANAR PHOTO TRANSISTOR CHIP

THE S110 IS AN NPN SILICON PLANAR PHOTO
TRANSISTOR CHIP DESIGNED FOR APPLICATIONS
REQUIRING HIGH RADIATION SENSITIVITY AND
STABLE CHARACTERISTICS.

THE REAR SURFACE IS COVERED BY A GOLD

LAYER TO ELIMINITE THE NECESSITY FOR
PREFORMS IN ASSEMBLY, AND THERMAL COMPRESSION
OR ULTRASONIC BONDING TECHNIQUE MAY BE USED
UPON THE ALUMINIUM TOP CONTACTS.

CHIP GEOMETRY
PHYSICAL DETAILS
Chip Size + 1.016 * 0.10lmm square (40 * 0.4mil square)
Chip Thickness t 0.15 * 0.025mm (6 + lmil)
Bonding Pads Area 3 Emitter : 0.143mm square
Base 3 0.143mm square

PRINCIPAL DEVICE : FPT 100 series
ELECTRICAL CHARACTERISTICS IN DARKNESS AT TA=25°C

PARAMETER SYMBOL MIN TYP MAX |UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage | BVcro | 30 v Ic-lPA Ip=0
Emitter-Collector Breakdown Voltage | BVEcQ 5 A Ig=0.1mA IB=0
Collector Cutoff Current Icko 100 | nA | Vcg=15V Ip=0
D.C. Current Gain HFg * 150 350 850 VeE=5V IC=lmA

* Hpg can be grouped at lmx/min = 2 3 1 upon request.



S110

LIGHT CURRENT (Ip) CHARACTERISTICS

Iy vs VcE I, vs HFE
10
l Ig / I, ]-]Lﬂ“/w
o Or ~18mW/ o (k) 3 i e
L L T
(mA) 4 g-lir’;‘"i"l‘f— 1 Beos/ont, ||
5 L paaomi/ox2 | 1] 0.3 FFFF
2 H=6mW/cm 0.1
1 H=2mW/cm? 0.03 T4=250C
o F || ma=2soc Vep=sV |
0 10 20 30 00107200 400 600 800 1000
VeE (V) HFE @ IC=1mA
f TO D.C. POWER SUPPLY
Hﬂ lamp @ 2854°K colour temperature
X (Type : 6V21C.P. tungsten lamp)
h i
|
| Irradiance (H) = Radiated Power from Lam
i ;5110 47 h2
! |CHIP
‘ \! vy ] where h is the%distance
/Z/ measured from plan of
. hip.
BASE = filament to plan of chip
OPEN j_ ’
SPECTRAL CHARACTERISTICS STA-22°02 SWITCHING CHARACTERISTICS (TA=25°C
The switching characteristics is -
RELATIVE RESPONSE measured with the following circuit
vs WAVELENGTH arrangement.
100
¥ g0 \ Vee=5Y
2] Ip=1mA
g I |
% 0 ] \ Gags
5} Source
q 40 = Light current rise time:2.8pS typ.
E / — Light\current fall timex2.8}xs typ.
20 ouT
g N -
/ X 1005
0

2 4 6 8 1 1.2

WAVELENGTH  (pm) = 5.78



2N930 2N3548

COMPLEMENTARY
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THZ 2§930 (NPN) AND 2N3548 (PNP) ARE SILICON CASE T0-18
PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF
SMALL SIGNAL AMPLIFIERS AND DIRECT COUPLED
CIRCUITS.

CBE
ABSOLUTE MAXIMUM RATINGS rfor pop devices, voitage and current valoes ae negatie. 2N930(NPN)  2N3548(PNP)
Collector-Base Voltage VeBO 45V 60V
Collector-Emitter Voltage VCEO 45V 45V
Emitter-Base Voltage VEBO 5V 6V
Collector Current Ic 100mA ** 100mA
Total Power Dissipation (TA% 250C) Piot 300mW 400mW
Junction Temperature Ty 1750C 200°C
Storage Temperature Range Tstg -65 to 2000C

** 30mA in JEDRC registration.

ELECTRICA CHARACTERISTICS (TA=250C unlesg otherwise noted)
PARAMETER syvpor | V230 1283548 gl pmsm conpITIONS
‘MIN MAX |MIN MAX
Collector-Britter Breakdown LVcFrO 45 45 V | Ic=10mA (Pulsed)
Voltage Ip=0
Collector Cutoff Current ICES 10 10 | nA | VCE=45V VBE=0
10 10 | pA | Vog=45V Vpg=0
Tp=1700C
Emitter Cutoff Current IrBO 10 10 | nA | Vgp=5V I¢=0
Collector-Emitter Saturation VeE(sat) 1 1)V Ic=10mA IB=0.5mA
Voltage
Base-Emitter Breakdown Voltage| VBE(sat)] 0.6 1]0.6 1 |V Ic=10mA IB=0.5mA
D.C. Current Gain HFE 100 300{100 300 Ic=10pA VeE=5V
150 Ic=100pA VCE=5V
150 Ic=500pA  VCE=5V
600 600 Ic=10mA VCE=5V
20 20 Ic=10pA VCE=SV
Ta=-550C
Current Gain-Bandwidth Product| fop 30 MAz[ Ig=0.5mA VCE=SV
60 150 | MHz| IC=lmA VCE=5V
Collector-Base Capacitance Cobt 8 8 | pF | Vgp=5V Ig=0 f=1MHz|
Noise Figure NF 3 4 | dB | Ig=10pA VeE=5V
RG=10Ko £=10Hz~15KKz




2N930 2N3548

PARAMETER SYMBOL | 2N930 | 2N3548 | UNIT TEST CONDITIONS
MIN MAX | MIN MAX

Small Signal Current Gain hfe 150 .600 Ic=lmA VCE=5V f=1KHz
COMMON BASE h - PARAMETERS (for 2N930 only)

h - PARAMETER SYMBOL MIN MAX |UNIT | TEST CONDITIONS
Input Impedance hip 25 32 2 Ic=lmA Vgp=5V
Output Admittance hob 1| po |ElKE
Voltage Feedback Ratio hrb 6 |x104

TYPICAL CHARACTERISTICS AT TA=250C

D.C. CURRENT GAIN
vs COLLECTOR CURRENT

VBE AND VCE(sat)
vs COLLECTOR CURRENT

Pulse Test
Heg i Pulse Test )
Veg=5V
600 ‘.2
1.0
Vee LY
400 08 @ Veg=sv ,
= .6
N i
20132 ’ VCE(sat)
@ Ig=20 |
0.2 I(:'l l B -
0 0 TTT111
0.01 0.1 1 10 100 0.1 1 10 100
Ic (mA) Ic (mA)
CURRENT GAIN — BANDWIDTH PRODUCT BROAD BAND NOISE FIGURE
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
T NF NI I H Vg5V
o 1] AN | fTOEK Hz
(MHz), ' I (dB) \ \. Rg=5000 ]
300 cE=SV 3 N >
\\
N
N /
Rpa=
200 i 2 \ i R Txa'
el ™
p N ; Rg=2K«-
JP'/ \\ i NN e
100 « ™ L 1TFR 3=5KC
- | »
T
X | et Rg=10Ka
o l ] L] 0 S
01 1 10 100 10 100 I WA)

2.78.4500B,0450B



2N2102 2N4036

COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE 2N2102(NPN) AND 2N4036(PNP) ARE COMPLEMENTARY
STLICON PLANAR EPITAXTAL TRANSISTORS FOR USE IN AF
MEDIUM POWER DRIVERS AND OUTPUTS, AS WELL AS FOR

SWITCHING APPLICATIONS.

CASE T0=39

CEB
ABSOLUTE MAXIMUM RATINGS Forep drvces. voitage and curment values ace negetive. 2N2102(NPN)  2N4036(PNP)
Collector-Base Voltage VeRo 120v 9oV
Collector-Emitter Voltage VcEo 65V 65V
Enitter-Base Voltage VEBO v v
Collector Current Ic 1A
Total Power Dissipation (Tg<25°C) Piot ™
1w
Operating Junction & Storage Temperature Tj, Tgtg -65 to 200°C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)
2N2102 2N4036 m o
PARAMETER SYMBOL MIN MAX |MIN MAX- !mIT TEST CONDITTONS
Collector-Base Breakdown Voltage BVeBO 1120 90 v Ic=0.1mA Ig=0
Collector-Emitter Breakdown Voltage | LVCER * | 80 v Ic=100mA RBg=105v
Collector-Emitter Breakdown Voltage | LVoEy # 85 v Ic=100mA VEB=1.5V|
Collector-Emitter Breakdown Voltage | LVcmo * | 65 65 v I¢=100mA Ip=0
Emitter-Base Breakdown Voltage BVEBO 7 7 v IE=0.1mA Ic=O0
Collector Cutoff Current IcrO 2 nA VeB=60V Ig=0
100 | nA VeB=90V Ig=0
Collector Cutoff Current IcEv 100 | pA | VCE=30V VEB=1.5V|
TA=1500C
Emitter Cutoff Current IEBO 5 20 | nA VEB=5V IC=0
D.C. Current Gain Hpg # 10 1¢=0.01mA VgE=10V]
20 20 Ic=0.1mA VCE=10V
40 120 | 40 140 Ig=150mA VCE=10V |-
25 20 Ic=500mA VCE=10V
10 Ic=1A VCE=10V
35 Ic=10mA VCE=10V
20 200 Ic=150mA Vog=2V




2N2102 2N4036

UNIT| TEST CONDITIONS

2N2102

PARAMETER SYMBOL MIN MAX
Collector-Emitter Saturation Voltage VCE(sat )4 » 0.5
Base-Emi tter Saturation Voltage VBE(sat)* 1.1
Current Gain-Bandwidth Product £ 60
Collector-Base Capacitance Cob 10
Emitter-Base Capacitance Cid 80
Noise Figure NF 6
Turn-On Time ton
Turn-Off Time toff

MHz | Ic=50mA VCE=10V

Ic=150mA Ip=15mA
Ic=150mA IB=15mA

VcB=10V Ig=0

f=1MHz

VEB=0.5V 1Ig=0
f=1Miz

Ic=0.3mA VCE=10V
f=1kHz RG=5105
Ic=150mA IBl=15mA
Vee=30V

Ic=150mA
IBl1=-1B2=15mA Vcc=30V]

* Pulse Test: : Pulse Width=0.3mS, Duty Cycle=1%

ton - toff SNITCHING

tr <15ns ;r: c:ssc,:.mscors
tf <15nS 2) ~ 100 kQ

HPE (NORMALIZED) vs Ic

* T Ta=255¢
Pulse Test|'
~ 1.6 L veg=10V
a R
-
g 1.2
g 0.8 LT N VOLT
E N
0.4
0 B
1 10 100 1000
Ic (ma)

Ptot

+4V -30v7
20ys 2000
y/ W
F ouT (W)
-8yl o—jp2 2N4036

Ta
&
"
@ea&
2,
2%
(] Heat si nk
0 150 200
Ta (%)
VCE(sat) & VBE(sat) & VBE vs IC
| %4
Vel
= Ta=25°c
Pulse 'I‘aslt
@ Ic.101IB
100 1000

Ic (ma)

1.78.8100B.0810B



2N2222 2N2222A PN2222 PN2222A
NPN SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

THE 2N2222, 2N2222A, PN2222, PN2222A ARE CASE T0-18 CASE T0-92A
NPN SILICON PLANAR EPITAXTAL TRANSISTORS m
FOR GENERAL PURPOSE AMPLIFIERS AND MEDIUM

SPEED SWITCHING APPLICATIONS. THEY ARE
COMPLEMENTARY TO THE PNP TYPE 2N2907,
2N2907A, PN2907, PN2907A RESPECTIVELY.
THE 2N2222, 2N2222A ARE PACKED IN TO-18.

THE PN2222, PN2222A ARE PACKED IN TO-92A. CBE EBC
2N2222 PN2222
2N2222A PN2222A

ARSOLUTE MAXIMUM RATINGS 2N2222 2N2222A PN2222 PN2222A

Collector-Base Voltage VeBO 60V 75V 60V 75V

Collector-Emitter Voltage VcEo 30V 40V 30V A0V

Emitter-Base Voltage VEBO 5V 6v 5V 6v

Collector Current Ic 0.8A 0.8A 0.8A 0.8A

Total Power Dissipation (T¢ $250C) Piot 1.8W 1.8W  1.2W 1.2w

(Tas25°€) 500mW  500mW  500mW  500mW

Junction Temperature T 175°C 1759C 150°é 150°C

Storage Temperature Range Tstg -65 to 2000C -55 to 150°C

ELECTRTCAL CHARACTERISTICS (Ti=2507 unless ctherwise noted)

N 2N2222A
PARAMETER SYMBOL PN2222 | PN2222A{UNIT TEST CONDITIONS
) MIN MAX | MIN MAX
Collector-Base Brezkdown Voltage BVcBo 60 75 v I¢=0.0lmA Ig=0
Collector-Emitter Breakdown Voltage|LVego * | 30 40 v Ig=10mA I=0
Emitter-Base Breakdown Voltage BVgRO 5 6 Vv | Ig=0.0lmA I¢=0
Collector Cutoff Current Icmo 10 nA | Vcp=50V  Ig=0
10| nA | vgp=60V  IE=0
10 pA | VCB=50V Ig=0 T4=150°C
10| pa | VcB=60V IE=0 TA=1500C
Collector Cutoff Current IcEv 10| nA | VCE=60V VgB=3V
Emitter Cutoff Current IgRO 10 10| nA | Vgp=3V Ic=0
Base Cutoff Current Ip, 20| nA | VCE=60V VEB=3V




2N2222 2N2222A PN2222 PN2222A

2N2222 | 2N2222A
PARAMETER symor, | PN2222 | PN2222A lyyyp|  mese coNpITIONS
MIN MAX | MIN MAX
Collector-Emitter Saturation VeE(sat)¥ 0.4 0.3 | V [Ic=150mA Ip=15mA
Voltage 1.6 1.0 | v |Ic=500mA Ip=50mA
Base-Bnitter Saturation Voltage| Vpg(sat) 1.310.6 1.2 | V |Ic=150mA Ip=15mA
2.6 2.0 | V. [Ic=500mA Ip=50mA
D.C. Current Gain Hpg » 35 35 Ic=0.1mA VCE=10V
50 . 50 Ic=lmA  Vcg=10V
5 75 Ic=10mA  Vpg=10V
100 300|100 300 Ic=150mA VoE=10V
30 40 Ic=500mA  Vgg=10V
50 50 I0=150mA VCE=1V
35 10=10mA Vop=10V Ta=-550C
Current Gain-Bandwidth Product fp 250 300 MHz |Ic=20mA VeE=20V
Collector-Base fapacitance Cob 8 8 | PP |Vgp=10V Ig=0 f=100kHz
Emitter-Base Capacitance Cib 25 25 | pF [VEp=0.5V Ig=0 f=100kHz
Collector-Base Time Constant Cerbb! 150 | pS |[Ic=20mA Vcg=20V
f=31.8MHz
Noise Figure NF 4 | dB |Ic=0.1mA V(p=10V
f=1kHz RG=1lk £
Input Impedence hie 2 8 | KQ |Ic=1lmA VeE=10V f=1kHz
0.25 1.25| KQ |{Ic=10mA Veg=10V f=1lkEz
Voltage Peedback Ratio hre 8 [x10741c=1mA V(E-10V f=lkHz
4 |x10-410=10mA VCE=10V f=1kHz
Small Signal Current Gain hfe 50 300 Ic=1mA VgE=10V f=1kHz
-T15 3715 Ic=10mA VCE=10V f=1kHz
Output Admittance hoe 5 35 | pv [Ic=lmA VCE=10V f=lkHz
25 200 | pts [Ic=10mA Vog=10V f=1kHz
Delay Time tq 10 | nS [Ic=150mA IB1=15mA Vce=30V]|
Rise Time ty 25 | nS [Ic=150mA IB1=15mA V=30V
Storage Time ts 225 [ nS [Io=150mA IBl=~Ip2=15mA
Vec=30V
Fall Time te 60 [ nS |Ig=150mA IBl=-Ip2=15mA

Vee=30V

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=l¢.



2N2222 2N2222A PN2222 PN2222A

SWITCHING TIME TEST CIRCUITS

Vegr-28V Veg " 430V

ton SWITCHING Ves " “’;V Veg = +30V

047 uF If |

104 n aar ek
o Vin v

e9n
PW<200ns  son

ty<2.0n8 PW ~ 10 us
Zn=508 = = Zn-500 o2y
Tc<8.0ns ov

All waveforms are monitored on an oscillascope with Rin>100KQ ,

Cin S 12pF, ty g5nS.
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2.0 2.0 “tot vs A
] 2N2222 PN2222
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0.5 0.5 o 5 G
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3 l;%%
0 0
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2N2222 2N2222A PN2222 PN2222A

TYPICAL CHARACTERISTICS

(TA=259C unless otherwige noted)

HFg vs IC VeE(sat) & VBE(sat) ve Ic
‘ 20 M Veg=10V . M T Tc-1018
il Pulse Tes Pulse T ;st
200 1.6
R il .
Hpg 150 A 1.2
voLT ; f
| il » |
100 | 0.8 sE(set )
Ll Il | ,
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| i TN I
&
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300 : 1 i i
fp \ i (ns) I
200 100
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1.78.61008



2N2586 2N3964
COMPLEMENTARY

SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

CASE TO-18
THE 2N2586 (NPN) AND 2N3964 (PNP) ARE COMPLEMENTARY
SILICON PLANAR EPITAXIAL TRANSISTORS. FOR USE IN AF
LOW NOISE SMALL SIGNAL AMPLIFIER CIRCUITS.
CBE
ABSOLUTE MAXIMUM RATINGS For ragative. 2N2286§NPN! 2N2265$PNP!
Collector-Base Voltage VCBO 60V 45V
Collector-Emitter Voltage VCEO 45V 45V
Emitter-Base Voltage VEBO 6v 6v
Collector Current Ic 100mA** 200mA
Total Power Dissipation (TC <250C) Ptot 600mW l.2w
(Ta<250€) 300mW 360mW
Junction Temperature Tj 175°¢ 2000C
Storage Temperature Range Tstg -65 to 200°C
** 30mA in JEDEC registration.
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
2N2586 2N3964
PARAMETER SYMBOL MIN “MAX | MIN  MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage|BVoBo 60 45 v Ic=0.01lmA Ig=0
Collector-Emitter Breakdown BVCES 45 v Ic=0.0lmA VBE=0
Voltage
Collector-Emitter Breakdown LVCEO 45 v I¢=10mA(Pulsed)
Voltage IR=0
45 v Ic=5SmA(Pulsed) Ip=0
Emitter-Base Breakdown Voltage |BVEBQ [3 6 v IE=0.0lmA I¢=0
Collector Cutoff Current ICBO 2 nA VCB=45V 1E=0
10| nA VeB=40V  IE=0
Collector Cutoff Current ICES 2 nA VCE=45V  Vpg=0
10| nA VCE=40V VBg=0
10 PA | VCE=45V VBE=O TA=170°C
10 | pA | VCE=40V VBE=O TA=150°C




2N2586 2N3964

2N2586 2N396
PARAMETER SMBOL | A0 | oy yax |UNIT | TEST coNDITIONS
Emitter Cutoff Current Igso 2 nA |Vgp=5V Ic=0
10 | nA |VEB=4V Ic=0
Collector-Emitter Saturation VCE(sat) 0.5 0.25 | V Ic=10mA IB=0.5mA
Voltage 0.4} V Ic=50mA IB=5mA
Base-Emitter Saturation Voltage VBE(sat)| 0.7 0.9 09| V Ic=10mA IB=0.5mA
0.95| V. |IC=50mA IB=5mA
D.C. Current Gain Hpg 80 180 Ic=1pA VCE=5V
120 360 [ 250 500 Ic=10pA VCE=5V
250 1c=100pA VCE=5V
150 I¢=500pA VCE=5V
250 600 Ic=lmA VCE=5V
600 | 200 Ic=10mA VCE=5V
180 Ic=50mA VCE=5V
40 100 Ic=10pA  VCE=SV
TA=-550C
800 Ic=1mA  VCE=S5V
TA=1000C
90 Ic=50mA VCE=5V
TA=-550C
Current Gain-Bandwidth Product fp 45 50 160 Ic=0.5mA VCE=5V
Collector-Base Capacitance Cob 7 6| pF |VcB=5V Ig=0 f=1MHz
Emitter-Base Capacitance Civ 15| pF |VEB=0.5V IC=0 f=1MHz|
Noise Figure NP
3 4B | Ic=10pA VCE=5V
RG=10Ka f=1kHz
3.5 dB |Ic=lpA  VCE=5V
Rg=1Ma  f=lkHz
2 dB | IC=10pA VCE=5V
Rg=10Kn f=10KHz
2 dB | Ic=lpA  VCE=5V
Rg=1Ma  f=10KHz
Noise Figure NP
2| 4B |1Ig=20nA VCE=5V
RG=10Kn. f=10Hz-10KHz|
2| dB |Ic=20pA VCE=5V
Rg=10Ka f=10KHz
2| dB |IC=20pA VCE=5V
Rg=10KA f=1KHz
4| 4B | IC=20pA VCE=SV
RG=10KQ f=100Hz
8| dB |Ic=20pA VCE=5V
RG=10KQ f=10Hz
Input Impedance hie 4.5 18 6 20| K@ |IC=lmA VCE=5V f=1KHz|
Voltage Feedback Ratio hre 10 | x1074 IC=1mA VCE=5V f=1KHz
Smaell Signal Current Gain hfe 150 600 {250 700 -IC=1mA VCE=SV f=1KHz
Output Admittance hoe ' 100 5 50 | aU |IC=lmA VCE=5V f=1KHz
2.78,4500B.04508/0430B




2N2907 2N2907A PN2907 PN2907A
PNP SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

THE 2N2907, 2N2907A, PN2907, PN2907A ARE
PNP SILICON PLANAR EPITAXTAL TRANSISTORS
FOR. GENERAL PURPOSE AMPLIFIERS AND MEDIUM

SPEED SWITCHING APPLICATIONS. THEY

ARE

COMPLEMENTARY TO THE NPN TYPE 2N2222,
2N2222A, PN2222, PN2222A RESPECTIVELY.
THE 2N2907, 2N2907A ARE PACKED IN TO-18.
THE PN2907, PN290TA AR® PACKED IN TO-92A.

ABSOLUTE MAXIMUM RATINGS

CASE TO-18 CASE T0-92A
CBE EBC
2N2907 PN2907
2N2907A PN2907A

2N2907 2N2907A PN2907 PN2907A

Collector-Base Voltage -VcBO 60V 6ov 60V 60V
Collector-Emitter Voltage -VCEO 40V 60V 40V 60V
Emitter-Base Voltage -VgBo 5V 5V 5v 5V
Collector Current =Ic 0.64 0.68 ~ 0.6A 0.6A
Total Power Dissipation (Tgs25°C) Piot 1.6 1.8W 12w l.2w
(Ta s25°C) 400mW  400mW  500mW  500mW
Junction Temperature T3 200°C 200°C  150°C 150°¢
Storage Temperature Range Tatg -65 to 2000C -55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise notéd)
2N230;[ 2N2907A
PARAMETER SYMBOL | PN2907 | PN290TA |UNIT|  TEST CONDITIONS
. MIN MAX | MIN MAX
Collector-Base Breakdown Voltage =-BVeB0 60 60 V | -Ic=0.0lmA IE=0
Collector-Emitter Breakdown Voltage) -LVcgo #| 40 60 V | -Ic=10mA I1p=0
Emitter-Base Breakdown Voltage -BVgmo 5 5 V |-Ig=0.0lmA Ig=0
Collector Cutoff Current -Icpo 20 10 | nA | -Vop=50V Ig=0
20 10 | pA [ -VcB=50V Ig=0 TA<150°C
Collector Cutoff Current -IcEy 50 50 | nA | -VeE=30V ~Vgp=0.5V
{Base Cutoff Current -IpL, 50 50 | nA | -Vog=30V -VEB=0.5V
Collector-Emitter Saturation -VeE(sat)* 0.4 0.4 |V |-Ic=150mA -IB=15mA
_Voltage | 1.6 1.6 |V |-Ic=500mA -Ip=50mA




2N2907 2N2907A PN2907 PN2907A

2N2907 | 2N2907A
PARAMETER SyMpoL | PN2907 | PN290TA |gyyp TEST CONDITIONS
MIN MAX |MIN MAX
Base-Emitter Saturation Voltage VBE(sat)*] 1.3 1.3} v ~Ic=150mA -Ip=15mA
2.6 2.6 | v ~Ig=500mA -Ip=50mA
D.C. Current Gain Hpg » 35 75 =Ic=0.1mA -VCE=10V
50 100 ~Ig=lmA -VCE=10V
75 100 ~Ic=10mA -VCE=10V
160 300 [100 300 =Ic=150mA -VCE=10V
30 50 1=Ic=500mA ~VCE=10V
Current Gain-Bandwidth Product o 200 200 MHz -Ic=50mA -VCE=20V
Collector-Base Capacitance Cob 8 8 | pF =VcB=10V IE=0
£=100kH2z
Emitter-Base Capacitance Cib 30 30 | pF ~VEp=2V Ig=0
’ £=100kHz
Turn-On Time ton 45 | ns ~Ic=150mA -IBl=15mA
~Vee=30V
Turn-0ff Time toff 100 | nS -Ic=150mA -Ig)=Ip2=15mAl
Ve o=6V
Delay Time tq 10 10 | ns -Ic=150mA -Ipl=15mA
=Vce=30V
Rise Time tr 40 40 | nS ~Ic=150mA -IB1=15mA
=Vee=30V
Storage Time tg 80 80 |nS -Ic=150mA -Ip]=IB2=15mA
~Vee=6V
Fall Time tr 30 30 |nS -1¢=150mA -IB1=IB2=15mA|

Vo6V

* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1%



2N2907 2N2907A PN2907 PN2907A

SWITCHING TIME TEST CIRCUITS

ton SWITCHING

tott SWITCHING Vg * * 18V, Veg = =80V

All waveforms are monitored on an oscilloscope with
Rin=2100KQ, Cin<12pF, tr<5nS.
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Sink LUnNe
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2N2907 2N2907A PN2907 PN2907A

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)

Heg vs Ic VeE(sat) & VBE(sat) vs Ic

B0 T T 2 T To-1013
MR T Pulse Test
200 i ‘k,\ 1.6
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T \ 1
" A\ ! 1.2
Hmlso ! -VOLT hl m /
I /‘
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L Vet
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1.78.0610B



2N3019 2N3020
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

CASE T0-39
THE 2N3019, 2N3020 ARE NPN SILICON PLANAR

EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER lH{:
DRIVERS AND OUTPUTS, AS WELL AS FOR SWITCH- A
ING APPLICATIONS UP TO 1 AMPERE. THEY ARE

COMPLEMENTARY TO THE PNP 2N4033, 2N4031.

CEB

ABSOLUTE MAXTMUM RATINGS
Collector-Base 7ultage VcBO 140V
Collector-Emitter Voltage VCEO 80V
Emitwer-Base Voltage VEBO v
Collector Current Ic 1A
Total Power Dissipation (Te<25°¢) Piot 5W

(Ta<250C) 800mW
Operating Junction & Storage Temperature Tjy Tstg -65 to 2000C

s Ptot vs Tj 2,0 HFE (NORMALIZED) vs IC
' ' (T Tas250]
Pulse Test
~ 1.6 VCE=10V
Piot g '
o [}
W) > g 1.2
4 Ny, 3 -
Rz, £ 0. NI
o2 3 '
2 )
N 0.4
No Heat t
Sink
Ol
k. 50 100 150 200 1 10 100 1000

TA (°c) Ic (m)



2N3019 2N3020

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

. 2N3019 2N3020
PARAMETER SYMBOL MIN Max| MIN  Max UNIT TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBo {140 140 v Ic=0.1mA  IE=O
Collector-Enitter Breakdown Voltage | LVCEO * | 80 80 v Ic=30mA IB=0
Emitter-Base Breakdown Voltage BVERO 7 7 v IE=0.1mA Ig=0
Collector Cutoff Current IcBO 10 10| nA V=90V IE=0
10 10 | pa VcB=90V  IE=0
TA=1500C
Emitter Cutoff Current IEBO 10 10| nA VEB=5Y IC=0
Collector-Emitter Saturation Voltage VCE(sat)* 0.2 02| V Ic=150mA IB=15mA
0.5 05| Vv Ic=500mA IB=50mA
Base-Emitter Saturation Voltage VBE(sat); 1.1 11| Vv IC=150mA IB=15mA
D.C. Current Gain HFE * 50 30 100 Ic=0.1mA VCE=10V
90 40 120 IC=10mA VQE=10V
100 300| 40 120 Ic=150mA VCE=10V
50 30 100 I¢c=500mA VCE=10V
15 15 Ic=1A VCE=10V
40 Ic=150mA VCE=10V
Tp=-550C
Current Gain-Bandwidth Product fp 100 80 MHz Ic=50mA VCE=10V '
Collector-Base Capacitance Cob ’ 12 12 { pF VcB=10V Ig=0
Emitter-Base Capacitance Cib 60 60 | pF VEB=0.5V IC=0
f=1MHz
Collector-Base Time Constant Cerbb! 400 400 | pS Ic=10mA VCE=10V
f=4MHz
Noise Figure NF 4 dB Ic=0.1mA VCE=10V
Rn=1Kk f=1kHz
[Small Signel Current Cain (f=lkHz) |hge 80 400| 30 200 Ic=lmA VCE=5V

Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

VCE(sat) & VBE(sat) & VBE vs IC ’ fp vs Ic
1.0Em1m Tp=250¢
VCE=10V
0,81 kggtes®) 2 :
— w £
0.6 1 _—
o]
YoLT o Vce (MEz) A \
0.4 10 ,u: \
0,2 '
* VCE(sat i
]e Ic=1013TTII
o 10 100 1000 1 .10 100 1000
Ic  (ma) It (ma)

1.78.8100B



2N3053 2N4037

COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE 2N3053 (NPN) AND 2N4037 (PNP) ARE COMPLEMENTARY CASE 10-39
SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AR Hﬁ
MEDIUM POWER DRIVERS AND OUTPUTS, AS WELL AS FOR
SWITCHING APPLICATIONS.
CEB
ABSOLUTE MAXIMUM RATINGS  Forpnpdevicss, voitsge snd current eives e repatie.  2N3053 ( NPN 2N4037 (PNP)
Collector-Base Voltage VCBO 60v 6ny
Collector-Emitter Voltage VcEo 40V 40V
Emitter-Base Voltage VEBO 5V ™w
Collector Current IC 0.7A 1A
Total Power Dissipation (T¢g 250C) Piot ™
(Ta< 250C) w
Operating Junction & Storage Temperature Tjr Tstg -65 to 200°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
[ PARAMETER SYMBOL H‘?l?o!?lix M’iI‘gAOSIZX UNIT | TEST CONDITIONS
Coilector-Base Breakdown Voltage BVcBO 60 60 v Ic=0.1mA IEEg
Collector-Emitter Breakdown Voltage | LVpgR # 50 . V | Ic=100mA RBE-109
60 V | Ig=100mA RBE=200n|
Collector-Emitter Breakdown Voltage | LVogy 60 v IC=100mA VEB=1.5V]
Collector-Emitter Breakdown Voltage | LVCED * 40 40 v Ic=100mA- Im=0
Emitter-Base Breakdown Voltage BVEBRO 5 7 v Ig=0.1mA IC=0
Collector Cutoff Current icgv 0.25 PA VCE=30V VEB=1,5V|
Collector Cutoff Current IcB0 0.25(pA | YcB=60V 1Ig=0
Collector Cutoff Current IcEO S |pA | VCE=30V Ip=0
Emitter Cutoff Current IEBO 0.25 PA | Vgp=4V IC=0
1 [pA |VEB=SV IC=0

Collector-Enitter Saturation Voltage| Vep(sat)* 14| 1alv Ic=150mA Ip=15mA
Base-Emitter Saturation Voltage VBE(sat)* 1.7 v Ic=150mA Ip=15mA
Do Gumment Gt TR |50 20 |50 250| | e-as0ms vomelov

25 Ic=150mA VCE=2.5Y]




2N3053 2N4037

2N3053 2N4037
PARAMETER SYMBOL MIN MAX |MIN Max UNIT TEST CONDITIONS
Current Gain-Bandwidth Product fp 100 60 MHz Ic=<50mA VCE=10V
Collector-Base Capacitance Cod 15 30 | pF VcB=10V  IE=O
f=1MHz
Emitter-Base Capacitance Cib 80 90 | pF VEB=0.5V Ic=0
£=1VHz

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

TYPICAL CHARACTERISTICS

Ptot vs Ta
8
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2N3107 through 2N3110

NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE 2N3107 THROUGH 2N3110 ARF NPN STLICON PLANAR

EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER DRIVERS

CASE T0-39

&3

AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICATIONS

UP TO 1 AMPERE.
2N4032, 2N4030.

THEY ARF COMPLEMENTARY TO THE PNP !

CEB
2N3107 2N3109
ABSOLUTE MAXTMUM RATINGS 2R)3108 2N3110
Collector-Base Voltage VcRro 100v 8ov
Collector-Smitter Voltage VCEO 60V 40V
Emitter-Base Voltage VEBRO ' v
Collector Current Ic 1A
Total Power Dissipation (Tc=<c250C) Ptot SW
(Ta<250C) 800mW
Operating Junction & Storage Temperature Tj» Tstg -65 to 200°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
PARAMETER SYMBOL MIN MAX |UNIT| TEST CONDITIONS
Collector-Buse Breakdown Voltage BVcBO Ic=0.1ma 1Ig=0
2N3107, 2N3108 100 v
2N3109, 2N3110 80 v
Collector-Emitter Breakdown Voltasze LVCEO » Ic=30mA Ip=0
2N3107, 2N3108 60 v
2N3109, 2N3110 40 v
Emitter-Base Breakdown Voltage BYEBO 7 v Ig=0.1mA 1IC=0
Collector Cutoff Current ICES 10 | nA VCE=60V  Vpg=0
Collector Cutoff Current (Tp=1500cC) ICBO 10 | pA VeB=60V IE=0
Emitter Cutoff Current IEBO 10 | nA Vgp=5V  Ic=0
Collector-Emitter Saturation Voltage VCE(sat)* 0.251'V Ic=150mA IB=15mA
1.0 |V Ic=1A IB=0.1A
Base-Emitter Saturation Voltage VBE(sat)* 1.1 | Vv Ic=150mA Ip=15mA
2.0 | v IC=1A  TIp=0.1A
D.C. Current Gain HYE *
2N3107, 2X3109 only 35 Ic=0.1mA VCE=10V
100 300 IC=150mA VCE=1V
40 Ic=500mA VgE=10V




2N3107

through 2N3110

PARAMETER SYMBOL MIN MAX | UNIT TEST CONDITIONS
2N3107, 2N3109 only HPE * 30 Ic=150mA Vgg=10V TA.-55_?:
D.C. Current Gain HFE # 20 Ic=0.1mA VcE=10V
40 120 IC=150mA VeE=1V .
2N3108, 2N3110 only 25 Ic=500mA VCE=10V
15 Ic=150mA VCE=10V Ta=-55Y
Current Gain-Bandwidth Product £ Ic=50mA VCE=10V
2N3107, 2N3109 70 MHz
2N3108, 2N3110 60 MHz
Collector-Base Capacitance Cob ’ VCB=10V Ig=0 f=1MHz
2N3107, 2N3108 20 pF
2N3109, 2N3110 25 PF
Emitter-Base Capacitance Cib 80 pF VEB=0.5V I-=0 f=1MHz
Noise Figure (f=1KHz) N® 7 dB Ic=30pA VCE=10V Rg=1K%.
Turn-On Time ton 200 nsS Ic=150mA Ip1=7.5mA
Turn-0ff Time 2N3107, 2N3109 taff 1000 | nS Ic=150mA IB1=-IB2=7.5mA
2N3108, 2N3110 600 ns
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
8 Ptot vs Ty
ton - toff SWITCHING
Ptot
w
(W) o)
4 \')16
N %
QU o
T T I
t OF INPUT PULSE < 15 ns ‘T' it:ssc':.t.oscops 0 Heat Sinkg | Y
t OF INPUT PULSE < 15 ns Z)n ~ 100 kD Q %0 106 T5% 200
Ta (°c)
HFE (NORM, ) vs Ic VCE(sat) & VBE(sat) & VBE vs IC
2
l M Tam250¢] O]
Pulse Test i A
) 1.6 ' 0.8{— gg(ee®) =Z4
[S] i . L1018
[ A0 e 1C t
g 1.2—c8% 0.6 VeE UL Ta=250C
5] P av Pulse ’Pes,S
£ os o) [ VOLT
E N 0.4
0.4 0.2 H
) cE(sat
o @ Ic=10IB TTII
1 0 Bt
L 10 - (m;°° 1000 1 10 100 1000
: Ic (ma) 1,78.82008/a



2N3563 2N5130 2N5132
PN3563 PN5130 PN5132

NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE ABOVE TYPES ARE NPN SILICON PLANAR CASE T0-106 CASE TO-92A
EPITAXIAL TRANSISTORS FCR RF SMALL SIGNAL
APPLICATIONS.
2N/PN3563 fp = 600MHz min 2N3563 PN3563
- 2N5130 PNS130
2N/PN5130 fp = 450MHz min 2N5132 PN3132
2N/PN5132 fp = 200MHz min
CBE
2N3563 PN3563
ABSOLUTE MAXIMUM RATINGS 2N5130 2N5132 PN5130 PN5132
Collector-Base Voltage VcBO 30V 20v 30V 20v
Collector-Emitter Voltage VCEO 12v 20v 12v 20V
Emitter-Base Voltage ViZRo - v v o7 2v v
Collector Current Ic 50m.. 50mA 50mA 50mA
Total Power Dissipation (Ta<259C) Ptot 200mW  200mW  250mW  250mW
Operating Junction & Storage Temperature Tj» Totg =55 to 125°C =55 to 1500C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
2N/PN3563 | 2N/PN5130 | 2N/PN5132
PARAMETER SYMBOL MIN MAX | MIN MAX | MIN MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown BVCBO 30 30 v Ic=0.1mA IE=O
Voltage 20 v Ic=0.0lmA Ig=0
Collector-Emitter Breskdown | LVcgo #| 12 12 v Ic=3mA  IB=O
Voltage 20 \4 Ic=10mA 1Ip=0
Emitter-Base Breakdown BVEBO 2 2 3 v IE=0.0lmA Ig=0
Voltage
Collector Cutoff Current ICBO 50 nA | Vpp=15V Ig=0
50 50 | nA | VCB=10V Ix=0
Collector Cutoff Current IcBO 5 PA | VCB=15V IE=O
(Ta=650¢C) 5 5 | pA | VcB=10V IE=O
Collector-Emitter Saturation|Vog(sat)* 0.6 62 |V IC=10mA IB=1mA
Voltage
Base-Emitter Saturation VBE(sat)* 1 0.9 |V IC=10mA IB=lmA
Voltage
Base-Emitter Voltage VBE * 1 0.9 |V Ic=10mA VCE=10V]
D.C. Current Gain HFE » 20 200 15 250 Ic=6mA VCE=10V
30 400 Ic=10mA VCE=10V}
Current Gain-Bandwidth fp 600 450 MHz| IC=8mA  VCE=10V]
Product 200 MHz| Ic=10mA VcE=15V|

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1¥



2N3563 2N5130 2N5132
PN3563 PN5130 PN5132

2N/PN3563 | 2N/PN5130 | 2N/PN5132
PARAMETER }SYMBOL MIN TYP MAX |MIN TYP MAX|MIN TYP MAX UNIT| TEST CONDITIONS
Collector-Base Capacitance | Cob 1.3 1.7 1.3 1.7 1.8 3.5| pF | Vgp=10V Ig=0
f=1MHz
Feedback Time Constant CcTbb| 8 18 25 15 pS | Ic=8mA Vog=10V
£=79.8MHz
| CeTbb!| 25 18 25 pS | Ic=lmA Vog=5V
f=31.8MHz
Available Power Gain Gpe 14 17 17 dB | Ic=8mA Vgg=10V
{£=200MHz
Noise Figure NF 4 4 dB | Ic=lmA V{E=6V
RG=400s. £=60MHz
TYPICAL CHARACTERISTICS AT TA=22°C
Cob & Cre vs Ve HFE vs IC
100
[T &0 M \ m
=] MH:
2N/PN51?2 g 80— ‘l \‘ I
3 |ttt .
2N/PN3563, 5130 A e e AT
4
Hrg 60 B
(PF) 5 \\ / l B ///' : L I\
N \.obl- 40 K
N ~FL——FCob
1 St Cre— il
—~—t— e 20 11, 2N/PN3563 T11T]
2. an/pw5132 LU yopa10v
o o |3+, 2N/PN5130 Pulse Test
0 12 16 0.1 1 10 100
Ves (V) Ic (ma)
f7 vs Ig VEBE & VCE(sat) Vs IC
1000 I Top=10V * | Pulﬁe Test
| A
800 . 0.8——5 \lr'cﬁ-lm":: =y
L‘Q \ | VBE . PXEREL
s o A 0.6 |
£ 600 Y vore 1. 2N/PN3563, 5130
(MAz) 14 2. 2n/PN5132
400 %q{-'ﬂ' 0.4
||4[|. 49“;/ LS
A .2 ¢_0
St R S
8.1 1 10 100 8.1 1 10 100
Ic (ma) Ic (ma)

2.78.3100B,3100B. 33004



2N3565 2N5138 PN3565 PN5138
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS

THE 2N3565 (NPN) AND 2N5138 (PNP) ARE

SILICON PLANAR EPITAXIAL TRANSISTORS
FOR USE IN AF HIGH GAIN SMALL SIGNAL
AMPLIFIER AND DIRECT COUPLED CIRCUITS.
THEY ARE SUPPLIED IN CASE TO-106 AND

ARE ELECTRICALLY EQUIVALENT TO THE

T0-92 TYPE PN3565, PN5138.

CASE T0-106

CASE TO-92A

[ 1

(vey)  (PNP)  (NPN)  (PNP)
ABSOLUTE MAXTMUM RATINGS  For perp deices. vitog snd currntvaue r reato. 2N3565 2N5138 PN3565 PN5138
Collector-Base Voltage VCBO 30v 30v 30v 30v
Collector-Emnitter Voltage VCEO 25v 30V 25V 30v
Emitter-Base Voltage VEBO 6V 5V 6V A4
Collector Current I¢ 50mA 50mA 50mA 50mA
Total Power Dissipation (Tc<£65°C) Piot 300mW  300mW  750mW  750mW
(Ta £250°¢C) 200mWw  200mW  300mW  300mW
Operating Junction & Storage Temperature Tjs Tstg =55 to 1250C -55 to 150°¢
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
2N/PN3565 | 2N/PNS138
PARAMETER SYMBOL MIN  MAX | MIN  MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage | BV(po 30 30 Ic=0.1mA Ig=0
Collector-Emitter Breakdown LVCEO 25 Ic=2mA (Pulsed)
Voltage Ip=0
30 v Ic=10mA (Pulsed)
Ip=0
Emitter-Base Breakdown Voltage BVEBO 6 5 v Ig=0.0lmA Ic=0
Collector Cutoff Current IcBO 50 nA V=25V Ig=0
50 | nA | VCB=20V Ig=0
31 pA Vep=20V Ig=0
T p=650C
Collector-Emitter Saturation VeE(sat) C.35 v IC=lmA IB=0.1lmA
Voltage | 0.3 | Vv IC=10mA IB=0.5mA
|
Base-Emitter Saturation Voltage VBE(sat) 1| v Ic=10mA IB=0.5mA
D.C. Current Gain HFE 70 50 800 Ic=0.1mA VCE=10V]|
150 600 [ 50 Ic=lmA VCE=10V]




2N3565 2N5138 PN3565 PN5138

2N/PN3565 [2N/PN5138
PARAMETER SYMBOL MIN MAX | MIN MAX UNIT| TEST CONDITIONS
D.C. Current Gain HFE 50 Ic=10mA VCE=10V
Current Gain-Bandwidth Product fp 40 240 IC=1lmA VCE=5V
30 Ic=0.5mA VCE=5V
Small Signal Current Gain hfe 120 750 | 40 1000 Ic=lmA VCE=10V
f=1KHz
Collector-Base Capacitance Cob 4 7 | PF | VCB=5V Ig=0
f=1MHz
Emitter-Base Capacitance cib 30 | pF | Vgp=0.5V Ig=0
f=1MHz

TYPICAL CHARACTERISTICS ‘TA-2§°C unless otherwise noted)

D.C. CURRENT GAIN

Ve AND VcE (sat)

vs COLLECTOR CURRENT vs COLLECTOR CURRENT
) il | L 1 L LY
Hee | il !ﬂﬂlzgi‘;:g‘ (V) ||~ 2n/py3ses5 ||| Pulse test
i = 2N/PN5138 !
600 u% 1.2
]
i 65 Ve
400 'Z“M”s N 0.8 @ Veg=5V4 | =
== lon/prs138 [
s N
ot
200 P~ 0.4 VeE (sat)
@ lg=101g | il
H" TR ‘JW
0 - el
0.01 0.1 1 10 100 0.1 1 10 100
lcima) le(ma)
COLLECTOR CUTOFF CURRENT CURRENT GAIN — BANDWIDTH PRODUCT
0 vs AMBIENT TEMPERATURE VS COLLECTOR CURRENT
100 -
lcao 7 (MHz)
(nA) / 300 Voe=5V
/
10 = Vo5V
/- 1 200 v P—
t v
VAR I o N
1 4 y N
-
v 4 100 ’f
/.
1, 0
01 0.1 1 10 100
0 40 80 120 160 Ic (mA)
TA (°c)

2.78.4300B.0430B



2N3691 2N3692 2N3693 2N3694

NPN SILICON TRANSISTORS
FOR SMALL SIGNAL PROCESSING APPLICATIONS

THE 2N3691 THROUGH 2N3694 ARE NPN SILICON CASE T0-106

PLANAR EPITAXTAL TRANSISTORS ¥OR USE IN
SMALL SIGNAL PROCESSING CIRCUITS AT D.C.

TO FREQUENCIES BEYOND 27MHz. THE 2N3693 I
IS SPECTALLY RECOMMENDED FOR VIDEO AMPLI- li
FIER, FM-IF STAGE AND AM-CONVERTER STAGE J
UP TO THE SHORT WAVE BAND.

CBE
2N3691 2N3693

ABSOLUTE MAXIMUM RATINGS 2N3692  2N3694
Collector-Base Voltage VeBo 35V 45V
Collector-Emitter Voltage VcEO 25V 45V
Emitter-Base Voltage VEBO 4v 4v
Collector Current Ic 50mA
Total Power Dissipation (TC<650C) Piot 300mW

(Ta <25°C) 200mW
Operating Junction & Storage Temperature Tj» Tstg -55 to 125°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL | MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVeRO Ic=0.1lmA Ig=0
2N3691,2 3 v
Nedsd 2 v
Collector-Emitter Breakdown Voltage | LVCcEo Ic=10mA(Pulsed)

2N3691,2 25 v I3=0
2N3693,4 45 \4
Emitter-Base Breakdown Voltage BVEBO 4 v Ig=0.0lmA Ig=0
Collector Cutoff Current ICBO
2N3691,2 50| nA | V=30V Ig=0
2N3693,4 50| nd | vcp=35V Ig=0
Collector Cutoff Current IcBo
2N3691,2 5| pA | Vep=30V Ig=0
TA=650C
2N3693,4 5| pA | VeB=35V IE=0
TA=650C
Collector-Buitter Saturation Voltage| Veg(sat 0.08 0.7| ¥ Ic=10mA IB=lmA




2N3691 2N3692 2N3693 2N3694

PARAMETER SYMBOL |MIN TYP MAX | UNIT | TEST CONDITIONS
Base-Emitter Saturation Voltage VBE(sat) 0.74 0.9 Vv Ic=10mA IB=lmA
D.C. Current Gain HBFE
2N3691 40 80 160 IC=10mA V(gg=1V
2N3692 100 150 400 Ic=10mA VCE=1V
2N3693 40 85 160 Ic=10mA VCE=10V
2N3694 i 100 150 400 Ic=10mA VCE=10V
Current Gain-Bandwidth Product fp
2N3691,2 200 260 MHz | Ic=10mA VCE=15V
2N3693,4 200 400 MHz | Ic=10mA VCE=15V
Collector-Base Capacitance Cob VeB=10V  Ig=0
2N3691,2 2.7 6| pP f=1MHz
2N3693,4 1.8 3.5| pF
Peedback Time Constant CeTbb! Ig=lmA VgE=5V
2N3691,2 65 PS f=31.8MHz
2N3693,4 23 pS
2N3693,4 only CcThb! 551 pS Ic=10mA Vgg=15V
. £=80MHz
Available Power Gain 2N3693,4 only Gpe 32 dB Ig=TmA Vpg=10V
£=10.7MHz
Noise Figure 2N3693,4 only NF 4 dB IC=3mA VCE=10V
f=1MAz Rg=300a

TYPICAL CHARACTERISTICS QTA-2§°C unless otherwise noted)

HFE (NORMALIZED) vs IC fr vs Ic
2.0 Pulse Test 500 VCE=15V
g 1.6 1 400
-
3 + > F
< ’q‘
g 1.2 ! o 300 g‘f’o’ | \
= 7‘ | (MHZ) Vv 7 :‘
E 0.8 H 200 1)6 L
= 235"91’ % W
0.4 | 100 uhe '
¢ |
il il
0 i 0 i 1
0.1 100 0.1 1 10 100
Ic (mA)

2.78.43004.3300A



2N3691 2N3692 2N3693 2N3694

VBE(sat) & VCE(sat) vs Ic Cob vs VcB
2N3691,2,3,4
1.2 [ég'w’[ﬁ 6
L Cob
(v) 0.8}~ Vpg(set) (pF)4 ?”3691, 3
0. 2 T~2N3693, 4 -
VeE(sat —— f
0 T
1 10 100 0 2 4 6 8 10
Ic (mA) VeB (v)
TRANSISTORS EQUIVALENT TO 2N3691,2,3,4 FAMILY
THE FOLLOWING NPN TRANSISTORS ARE SUPPLIED IN CASE T0-92B. CASE 10-92B
THEIR ELECTRICAL CHARACTERISTICS ARE CLOSELY EQUIVALENT TO
THE 2N3691,2,3,4 FAMILY.
ECB
SPECIFICATIONS AT TA=250C
TYPE |Lvcmo| HFE @ Ic/vee | fT e Ic/vce |cCob @ vgp=10V Note
(vew) | (V) (ma)(v) | (MHz)(mA)(V) |(pF) f=1MHz
min {min-max min-max max
. - For Suffix "A" onl
821\13845,‘\ 20-40 @ 2/4.5| 60-230 @ 2/10 ———-—-—IM 5505 6
\0|2N3844,4) 30 | 35-70 @ 2/4.5| 90-250 @ 2/10} 4 Ic=1mA  VCE=12V
%‘2N3845,A 60-120 @ 2/4.5120-290 @ 2/10 RG=202  fu2MHz
2w3854 | 18 | 35-70 @ 2/4.5|100-350 @ 5/10
<J2n3855 | 18 | 60-120 @ 2/4.5[130-450 @ 5/10 Cerbb! < 90pS
=Jenzes6 | 18 1100-200 @ 2/4.5[140-500 @ 5/10 @ Ig=5mA
Plonzesan | 30 | 35-70 e 2/4.5[100-350 @ 5/20] 3*7 Vog=10V
? 2N38554 | 30 | 60-120 @ 2/4.5]130-450 @ 5/10) £=31.8MHz
2N38564 | 30 ]100-200 @ 2/4.5{140-500 @ 5/10
2N3858 60-120 @ 2/4.5] 90-250 @ 2/10 Cerbb' < 150pS
Slewseso | 30 [100-200 @ 2/4.5] 90-250 @ 2/10] 4 €
§§ 2N3860 150-300 @ 2/4.5] 90-250 @ 2/10 £=2MHz
4
2N5232,4) 50 |250-500 @ 2/5 4 For 2N5232A only
NF<5dB *

2.78.4300A.33004.4300A/B

* NF @ Ic=O.1mA VCE=SV

Rg=5Kn f=30Hz-15KHz



2N3702 through 2N3706
MPS3702 through MPS3706

PNP NPN SILICON GENERAL PURPOSE AF TRANSISTORS

THE ABOVE TYPES ARE SILICON PLANAR EPTTAXTAL CASE T0-52B  CASE T0-52A

TRANSISTORS FOR GENERAL PURPOSE- AF MEDIUM POWER :
APPLICATIONS. THE 2N3702 SERIES ARE SUPPLIED IN .
CASE T0-92B. THE MPS3702 SERIES ARE SUPPLIED IN
CASE TO-92A. :
ECB EBC

L (pvP) (PNP) §m527o4 (NPN)
ABSOLUTE MAXIMUM RATINGS 2N/MPS3702 ZNZMPSHOQ 2N[MPS§70§ 2N/MPS3706
Collector-Base Voltage VeBO 40v 50V 50V 407
Collector-Emitter Voltage VCEO 25V 30v 30v 20V
Enitter-Base Voltage VEBO SV S5V 5V S5V
Collector Current Ic 0.24 0.24 0.84 0.84
Collector Peak Current Icm 0.64 0.6A
Total Power Dissipation (TC<250C) Piot 1w

(Ta< 250C) 360mW
Operating Junction & Storage Tjy Tatg -55 to 1500C
Temperature

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER . SYMBOL | MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BYCBO v Ic=0.1mA Ig=0
Collector-Emitter Breakdown Voliage LVcgo # |Note 1 v Ic=10mA IR-0
Emitter-Base Breakdown Voltage BVERO l v Ig=0.1mA IC=0
Collector Cutoff Current ICBO 100 | nA VcB=20V Ig=0
Emitter Cutoff Current IEBO 100 | nA VER=3V Ic=0
Collector-Emitter Saturation Voltage| VCE(sat)#

.2N/MPS3702,3 0.1 0.25(| 7V Ic=50mA IB=5mA
2N/MPS3704 0.12 0.6 | v Ig=100mA Ip=SmA
2N/MPS3705 0.150.8 | Vv IC=100mA IB=5mA
2N/MPS3706 015 11|V IC=100mA IB=5mA

Base-Emitter Voltage VBE #
2N/MPS3702,3 0.6 0.78 1|V IC=50mA  VCE=5V
2N/MPS3704,5,6 0.5 0.83 1|V Ic=100mA VCE=2V
D.C. Current Gain HFE *
2N/MPS3702 60 300 Ic=50mA  VCE=5V
2N/MPS3703 30 150 I¢=50mA  VCE=5V
) 2N/MPS3704 100 300 Ic=50mA VCE=2V
For i negative.




2N3702 through 2N3706
MPS3702 through MPS3706

PARAMETER SYMBOL | MIN TYP MAX |UNIT| TEST CONDITIONS
D.C. Current Gain 2N/MPS3705 HFE * 50 150 Ic=50mA  VCE=2V
2N/MPS3706 30 600 I0=50mA  Vog=2V
Current Gain-Bandwidth Product fp
2N/MPS3702,3 100 MHz| IC=50mA VCE=5V
2N/MPS3704,5,6 100 MHz| IC=50mA VCE=2V
Collector-Base Capacitance Cob
2N/MPS3702,3 5 12 | pF | VCB=l10V IE=0
2N/MPS3704,5,6 4 12 | pP | f=1MHz

Note 1 : equal to the values of absolute maximum ratings.
* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1%

TYPICAL CHARACTERISTICS (TA=250C unless otherwise noted)

Ptot vs Ta
400 .
300 \\\
P‘tot \
200 \
(mw) N
100 N
N
o]
0 100 150 200
Ta (°C)

2.0 VBE & VeE(sat) vs IC

* Pulse Test
1.6

1.2

VOLT
& 1
0.8 5 @ YCEX
0. g—H
4 VCE(sat) 1
@ Ic=101
1 10 100 1000
Ic (mA)

HFE (NORMALIZED) vs IC

2,0
Veg=sv 1]l
Pulse Test
1.6
3]
N
-
2 1.2 PNP
g by
o me
Z 0.8 =N N
g
= \
0.4
. i
1 10 100 1000
Ic (ma)
250 fr vs Ig
> ) VCE=5V
200
fp 150 il
100
50 |
0
1 10 100 1000
Ic (ma)

2.78,0650B. 65008



TRANSISTORS EQUIVALENT TO 2N/MFS3702 FAMILY

THE FOLLOWING TRANSISTORS, WHICH ARE T0-92B T0-92A  WITH X-67 HEAT SINK
CLOSELY EQUIVALENT TO THE 2N/MPS3702 i
TAMILY, ARE ALSO AVAILABLE.
F1T
ﬁ men
[
EC EBC
SPECIFICATIONS AT TA=259C  forpapdwices and eurrent values are negative.
ryee | poartry] CASE  [Lvemo|BveBoficso e ver| Hre @ Ic/vee  [VcE(sat) @ Ic/In|fT @ Ic
(Ptot) | (V) | (M) J(pa) (V) (ma) (V) | (V)  (ma)(mA)}(MHz)(umA)
min | min | mex min-max mex min :
2N3402 25| 5 Jo.1e25] 75-225 @ 2/4.5] 0.3 @ 50/3
2N3403 wﬁfi’_’m 25| 5 | 0.1 @25 |180-540 @ 2/4.5] 0.3 @ 50/3
253404] Y  lheat sink| 50| 5 | 0.1 @ 50 | 75-225 @ 2/4.5] 0.3 € 50/3
2N3405 (560m¥) 50 5 | o0.1e50 |180-540 @ 2/4.5] 0.3 e 50/3
2N4425 40 | 5 ]%0.03e 40 |180-540 @ 2/4.5] 0.5 @ 50/5
2N3414 25| 5 | 0.1@25| 75-225 @ 2/4.5| 0.3 @ 50/3
3415 ey T0-92B 25| 5 | 0.1 @25 |180-540 @ 2/4.5} 0.3 @ 50/3
“N3416} (360mW) 50] 5 | 0.1 @50] 75-225 @ 2/4.5] 0.3. @ 50/3
2N3417] s0] 5 | 0.1 @50 |180-540 @ 2/4.5] 0.3 @ 50/3
2N4424 40 | 5 [*0.03@ 40 {180-540 @ 2/4.5]0.3 @ 50/3
2N5220] NENW 15| 3 Jorew | B, @100, 6150015 |100@20
° 30-600 @ 50/10| -*
) 25- @ 10/10
2N5221]  PNP o924 150 3 [o.1@10| S0 @ 50720] 05 @ 150/15 | 100 @ 20
(350mW)
25- @ 10/10
2N5225| NPN 251 4 03015 3700 6 50/10] 98 @ 100/10 50 @ 20
[ 25- @ 10/10
2N5226] PNP 25| 4 | 0.3@15] 3700 e 50710 08 @ 100/10 50 @ 20
40-120 @ 50/1
2N5354] PWP . 25| 4 |waeas| 57 g S0
- 100-300 @ 50/1 | 0.25 @ 50/2.5
aN5355| PP l(3gomw) | 25| 4 [*01@25 |70 " @ 300/5./1.0 @ 300/30
250-500 @ 50/1
2N5356] PNP 25| 4 01025 |77 o 500/
285365 PNP 0] 4 [s0 e | 202208 53%}5
T0-92B 0.25 @
4 100-300 @ .25 @.50/2.5
5366w | (s60m) | 40| w4 fs0.2 @ 40 707300 9 %55 ] 120" e 300/30
: 250-500 @ 50/1
2N5367| ENP 40] 4 [ro.1e40 3';-5 ) %/.5
* ICES

2.78,6500B.0650B



TRANSISTORS EQUIVALENT TO 2N/MPS3702 FAMILY

CASE | LVCEO [BVEBO|IcEs @ Vce| BFE @ IC/VCE |VCE(sat) @ Io/IB |fr @ Ic

TYPE |POLARITY
v (Ptot) | (V) | (V) |(wa) (V) (mA) (V) (V) (mA)(mA)] (MHz)(ma)

min | min | max min-max max min

40-120 @ 50/1

2N5418| NPN 25 4 0.1 @ 25 20- @ 300/5

10-928 0.25 @ 50/2.5
100-300 @ 50/1

AL NN | goomw)] | 4 |91 @25 |T40-" @ 300/5| 1.0 @ 300/30

2N5420| NENW 25| 4 Joareas 2?5):500 . 28{,}5

2N5447] PNP

2N5448| PP

These are TO-92F transistors. Their electrical
2N5449]| NPN characteristics are exactly identical to

2N3702, 3, 4, 5, 6 respectively.
2N5450] NPN

2N5451] NPN

2.78.6500B.06508



2N3707 through 2N3711
2N4058 through 2N4062

NPN PNP SILICON AF SMALL SIGNAL TRANSISTORS

THE 2N3707 THROUGH 2N3711 (NPN) AND 2N4058 CASE T0=92B
THROUGH 2N4062 (PNP) ARE COMPLEMENTARY SILICON

PLANAR EPITAXTAL TRANSISTORS FOR USE IN AF

SMALL SIGNAL AMPLIFIER STAGES AND DIRECT COUPLED

CIRCUITS.

ECB

) (NPN) (PNP)
ABSOLUTE MAXIMUM RATINGS For s devees, oitase nd current vatuesare egate 2N3707 thru' 2N3711 2N&O§8 thru' 2N4062.

Collector-Base Voltage VCBO 30V 30v
Collector-Emttter Voltage ’ VeEo 307 307
Emitter-Base Voltage VEBO 6v 6v
Collector Current Ic 200mA 100mA **
Total Power Dissipation (TA<25°C) Piot 360mW

derate 2.88mW/OC above 25°C
Operating Junction & Storage Temperature Tjr Tstg =55 to 150°C

** 30mA in JEDEC registration.

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

PARAMETER SMBOL | v vk | e max OVIT|  TEST conprTIONS
Collector-Base Breakdown Voltage | BVgmo 30 30 Vv | Ic=0.0lmi IE=0
Collector-Emitter Breakdown Voltage| LVggo 30 30 v Ic=1mA IB=O(Pulsed)
Collector Cutoff Current IcRO 100 100| nA Vcp=20V 1g=0
Emitter Cutoff Current IEBO 100 100 na VEB=6V  IC=0
Collector-Emitter Saturation VCE(aat) 1 0.7 v Ic=10mA

Voltage IB=0.5mA
Base-Emitter Voltage VBE 0.5 1(0.5 1| Vv Ic=lmA VCE=5V
Noise Figure * NF

5| 4B Ic=0.1mA VQE=5V
. RGg=5Ka f=30Hz-15KHz
5 aB| Ig=0.lmA Veg=5V
Rg=10K f=30Hz-15KHz]

* For 2N3707 and 2N4058 only.



2N3707 through 2N3711
2N4058 through 2N4062

D.C. AND SMALL SIGNAL CURRENT GAIN (HFE, hfe) AT VCE=5V TaA=250C

NPN 2N3707 2N3708 2N3709 2N3710 2N3711
PrP 2N4058 2N4059 2N4060 2N4061 2N4062
PARAMETER MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX
Hpg at Ip=0.1mA 100 400
Hrg at Io=1mA 45 660 45 165 90 330 180 660
hfe at I¢=0.1mA
f=1KHz 100 550
he, at Ig=lmA
fe &5 NG Wz 45 800 45 250 90 450 180 800
TYPICAL CHARACTERISTICS AT TA=250C
Ptot vs Ty HFE (NORMALIZED) vs IC
800) 2.0 VeE=5v
Pulse Test
_1.6 {
600 a
N
Ptot S1.2 B !”
(m) NG £o.8 et N
20! 3
0.6
N
0
0 50 100 150 200 0.1 1 10 100
Ta (o) Ic (mA)
2.0 VBE & VCE(sat) vs IC 250 fr ve Ic
: | pulse Test |
1.6 200 ™
'I/
1.2 fr o150 /
VOLT i (Mz)
VBE! | 100|
0.8 @ Vee=5v 1] — H{
0.4 VGE(sat) 50 ‘m i
o @ 1c=20T8II -+ o VCE=5Y|
0.1 1 10 100 0.1 1 10 100
Ic (ma) Ic (ma)

2.78.4300B.0430B



2N3823

N-CHANNEL JUNCTION FIELD EFFECT TRANSISTORS

THE 2N3823 IS AN N-CHANNEL JFET DESIGNED
FOR RF AMPLIFIER AND MIXER APPLICATIONS.

IT FEATURES LOW CROSS-MODULATION, LOW

NOISE FIGURE AND GOOD POWER GAIN AT FRE-
QUENCY UP TO 450MHz. THE DEVICE IS ALSO
SUITABLE FOR ANALOG SWITCHING WHERE LOW

JUNCTION CAPACITANCE IS ESSENTIAL.

ABSOLUTE MAXIMUM RATINGS
Drain-Gate Voltage
Drain-Source Voltage

Gate-Source Voltage
Gate Current
Total Power Dissipation (TA £250C)

Operating Junction & Storage Temperature

ELECTRICAL CHARACTERISTICS (TA=25°C

S

-

4

CASE

THE S,D,G TERMINALS ARE
ELECTRICALLY ISOLATED
FROM CASE.

VoG
Vps
ves
I

Ptot

30v

30V
-30V

10mA
300mw

derate 2mW/oC above 250C
Tjr Tstg

unless otherwise noted)

-65 to 1750C

* Common Source

PARAMETER SYMBOL MIN TYP MAX [UNIT| TEST CONDITIONS
Gate-Source Breakdown Voltage -BVgss 30 v -Ic-l}lA Vps=0
Gate Cutoff Current -1Gss 0.5 | nA =Vgs=20V  Vps=0
0.5 | pa -VGs=20V Vpg=0
Tp=1500C
Zero-Gate-Voltage Drain Current Ipss 4 10 20| mA Vps=15V Vgs=0
Gate Source Voltage -Vgs 1 3.2 75|V Vps=15V ID=0.4mA
Gate Source Cutoff Voltage -Ves(off) 3.5 8l v Vps=15V ID=0.5nA
Forward Transfer Admittance 1¥gg)l # | 3¢5 5 6.5 | mr[ Vps=15V Vgg=0
f=lkHz
Output Admittence |Yos| * 20 35 | pUr|  Vpg=l5V Vgs=0
f=1kHz
Input Capacitance Ciss 3.5 6 | pF Vps=15V Vgg=0
f=1MHz
Feedback Capacitance Crss » 0.7 2 | pF VDS=15V ¥Gs=0 f=1MHz|




2N3823

PARAMETER SYMBOL MIN TYP MAX| UNIT [ TEST CONDITIONS
Forward Transfer Admittance nysl * 3.2 5.5 mU | Vpg=15V Vgs=0
£=200MHz
Input Conductance gig * 250 800| nU | Vpg=15V Vgg=0
f=200MHz
-|Output Conductance 8os * 60 200| pU | Vpg=15V Vgg=O0
f=200MHz
Spot Noise Figure NP o» 1 2.5| dB Vps=15V Vgs=0
£=100MHz Rg=lKa
Power Gain Gps  » 12 dB | Vps=15V Ip=5mA
£=400MHz
Equivalent Noise Input Voltage BEn » 8 nV/;/IE’z VpS=15V Ip=lmA
£=1004z
"On" Resistance Tds{on) 170 o Vps=100mV  Vgs=0

TYPICAL COMMON SOURCE y-RARAMETER

AT Vps=15V_ VGS=0 TA=250C

3 0 10 10
10! 0 brg Crs
be.  (m0) (pF)
gis ¥ Pis
-y
(pt) & (mv) 1b—crs 1
t
104 ey
;1/ .3 0.1 L4 0.1
0 100 10 100
£ (MHZ) £ (MHz)
Ip vs Vps
12 Vps. Tp=250¢],
10 DS=0 )
-0 5V
I, 8 -
(ma) 6| -1y
. 1.5
| [ev |
2 2.5V |
0 |
0 4 8 12 16
Vps (V)

(o) []

Vsl

(mv)

1000 10
8os Yos
(po) I (wv)
100 {1

— —]

<9,

=

Bl Jo
% 100
£ (MHz)
¥fs] vs Ip
TA=250
VpsS=15v
6 f=lkHz
,/
Y
2
»
0.1 1 ] 0
Ip (mA])

3.78.8320/2.5



2N3823 & similar types

2N3823 AND SIMILAR TYPES SPECIFICATIONS AT TA=250C

LN @ Vpg=15V @ Vpg=15V VGs=0

Gss €1 | -Ves(off) @ Ip Ipss @ f=1kHz @ f=1MHz

TYPE CASE sl Wos| | Ciss | Crss
(V)  (pa) M (na) | (ma) (mo) |(po) | (2F) | (oF)
min min-max min-max | min-mex | max max max

BF244A 2-6.5 ‘

BF244B | TO-92DA| 30 1| 0.5-8 10 6-15 3-6.5

BF244C 12-25

BF2454 2-6.5

BF245B | TO-92DE| 30 1 [ 0.5-8 10 6-15 3-6.5

BF245C 12-2%

BF256A 3-7

BF256B | TO-92DE( 30 1| 0.5-7.5 200pA 6-13 | 4.5-

BF256C 11-18

2N3819 | TO-92DA| 25 1 -8 2 2-20 2-6.5| 50 8 4

2¥3823 | M0-72 | 30 1 -8 0.5 4-20 | 3.5-6.5| 35 6 2

2N4302+ -4 10 | 0.5-5 1-

2N4303%| T0-106 | 30 1 -6 10 4-10 2- 50 6 3

2N4304+ -10 10 | 0.5-15 1-

2N4416 | TO-T2 30 1 -6 1 5-15 | 4.5-7.5| 50 4| 0.8

2N5103 25 10 1-8 2-8

23104 TO-T2 25 1 |05 1 -6 5.5-7.5 | 100 5 1

2N5163 | TO-106 | 25 1 | 0.4-8 1pA 1-40 2-9 | 200 12 3

2N5245 1-6 10 5-15 4.5-T.5 50

2N5246 | TO-92DE| 30 1 | 0.5-4 10 | 1.5-7 3-6 50 | 4.5 1

2N5247 1.5-8 10 8-24 | 4.5-8 70

2N5248 | TO-92DA| 30 1 1-8 10 4-20 | 3.5-6.5| 50 6 2

2N5457 0.5-6 10 1-5 1-5

2N5458 | TO-92DD| 25 10 1-7 10 2-9 1.5-5.5| 50 7 3

2N5459 2-8 10 4-16 2-6

2N5484 0.3-3 10 1-5 3-6 50

2N5485 | T0-92DD | 25 1 | 0.5-4 10 4-10 | 3.5-7 60 5 1

2N5486 2-6 10 8-20 4-8 75

2N5556 0.2-4 1 | 0.5-2.5

2N5557 | T0-72 30 10 | 0.8-5 1 2-5 1.5-6.5| 20 6 3

2N5558 1.5-6 1 4-10

2M5668 0.2-4 10 1-5 1.5-6.5| 20

2K5669 | T0-92DD | 25 10 1-6 10 -4-10 2-6.5| 50 7 3

2N5670 2-8 10 8-20 3-7.5| 75

* VeS(off), IDSS, ¥fsls Yog » Ciss and Crss are tested @ Vpg=20V



2N3823 & similar types

JFET LEAD CODE

T0-92DA T0-92DD T0-92DE
Lead
preformed|
to T0-106
specings
SGD DSG GDS
1072 20-106
' . ?
S| G
{Ililb JE::::L
CASE
The terminals S, D, G are
electrically isolated from
case.

3.78.8320/2.5



2N3825 2N3827

NPN SILICON RF SMALL SIGNAL TRANSISTORS

CASE T0-92B

THE 2N3625, 2N3827 ARE NPN SILICON. PLANAR
EPITAXIAL TRANSISTORS FOR RF AND IF SMALL
SIGNAL AMPLIFIER APPLICATIONS. ‘
2N3825 —— fT = 550MHz typ. @ Ic=2mA
2N3827 — T = 350MHz typ. @ IC=2mA
ECB
ABSOLUTE MAXIMUM RATINGS 2N3825  2N3827
Collector-Base Voltage VeBO 30V 60V
Collector-Emitter Voltage VCEO 15v 45V
Emitter-Base Voltage VEBO v av ‘
Collector Current Ic SO0mA
Total Power Dissipation ( '1‘A<25°C) Ptot 250mW
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=250C
2N3825 2N3827
PARAMETER SYMBOL MIN MAX | MIN MaX UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 30 60 v I0=0.0lmA IE=0
Collector-Emitter Breakdown Voltage | LVCEQ 15 45 v Ic=1mA (Pulsed)
Ip=0
Emitter-Base Breakdown Voltage BVEBO 4 4 v IE=0.0lmA Ig=0
Collector Cutoff Current IeBO 100 nA VcB=15V 1E=0
100| nA VeB=30V IE=0
Collector-Emitter Saturation Voltage| VCE(sat) 0.25 v Ic=2mA IB=0.2mA}
D.C. Current Gain HFE 20 Ic=2mA VCE=10V
100 400 Ic=10mA VCE=10V
Current Gain-Bandwidth Product £ 200 800 MHz | Ic=2mA Vgg=10V
" | 200 800| MHz | Ic=10mA Vgg=10V
Collector-Base Capacitance Cob 3.5 3.5| pP VCB=10V IE=0
f=1MHz
Noise Figure NF 5¢5 dB Ic=lmA VCE=5V
Rg=5000 f=1MHz




2N3825 2N3827

TYPICAL CHARACTERISTIC: TA=2509!

Bpg vs Ic
200 y
Pulse Test_l
VCE=10V
150 Ry
HFE N\
1004 \
2N3825
50 — q
N A i
0.1 1 10 100
Ic (ma)
800 fr vs Ig
| Vr:E-lov'
1|
600 et
fp | i ‘
(MHz) 400 A gt
400 o N
;fﬁl
200
o d
0.1 1 10 100
Ic (ma)

VBE & VCE(sat) vs IC

1.6 se Test
1. 2n3825]
2. ’N3827|
1.2
(Volt) .
VBE . e L
0.8}—1 =10V 115
ey =it
0.4 l
I I A
| vee(sat) 1111
@ 1¢=10I8 q,‘ » i
oLéé . L
0.1 1 10 100
Ic (ma)
Cob vs Vg
5 Tg=0
f=1MHZ
4-
Cob
(pr) 3
.~y
2 S~—12N3827
N~ ]
1 2N382
0]
[o] 2 4 6 8 10

3.78.3100B. 3300A



2N4030 through 2N4033
PNP SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

- CASE T0-39
THE 2N4030 THROUGH 2N4033 ARE PNP SILICON PLANAR

EPITAXTAL TRANSISTORS FOR AF MEDIUM POWER DRIVERS (22
AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICA-
TIONS UP TO 1 AMPERE. THE 2N4030, 2N4031, 2N4032,
2N4033 ARE COMPLEMENTARY TO THE NPN 2N3108, 2N3020,
2N3107, 2N3019: RESPECTIVELY.

CEB
2N4030 2N4031
ABSOLUTE MAXIMUM RATINGS 2N4032  2N4033
Collector-Base Voltage -VcBO 60V 8ov
Collector-Emitter Voltege -VCEO 60V 8ov
Emitter-Base Voltage -VEBO sV 5V
Collector Current -Ic 1A
Total Power Dissipation (TC<25°¢C) Piot am
(Tag250¢) 800mW
Operating Junction & Storage Temperature Tj, Tstg -65 to 200°C
ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)
PARAMETER SYMBOL MIN MAX | UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage ~BVCRO «Ic=0.01lmA IE=0
2N4030, 2N4032 60 v
2N4031, 2N4033 80 v
Collector-Emitter Breakdown Voltage <LVCEO * -Ic=10mA 1Ip=0
2N4030, 2N4032 60 v
2N4031, 2N4033 80 v
Emitter-Base Breakdown Voltage -BVEBO 5 v -Ig=0.01mA ICc=0
Collector Cutoff Current -ICBO
2N4030, 2N4032 50 | nA | -VcB=50V IE=0
2N4031, 2N4033 50 nk -VCB=60V Ig=C
Collector Cutoff Current -ICBO
2N4030, 2N403%2 50 PA =VCB=50V Ig~0 Tp=1500C
2N4031, 2N4033 50 | pa | -VeB=60Y Ig=0 Tj=1500]
Collector-Emitter Saturation Voltage -VCE(sat)H 0.15| v “Ic=150mA -TB=15mA
0.5 v -IC=500mA -IB=50mA
2N4030, 2N4032 only -VCE(sat ) 1.0 v ~Ic=1A ~IB=0.1A
ase-Emitter Saturation Voltage ~VBE(sat)4 0.9 v =IC=150mA -IB=15mA
[Base-Emitter Voltage -VBE # 1.1 v ~Ic=500mA -VCE=0.5V
2N4030, 2N4032 only 1.2 v -Ic=1A -VCE=1V




2N4030 through 2N4033

PARAMETER SYMBOL MIN MAX |[UNIT TEST CONDITIONS
D.C. Current Gain
2N4030, 2N4031 only | HPE * 30 =-Ic=0.1mA -~VCE=5V
40 120 -Ig=100mA -VCE=5V
25 ~Ic=500mA -VCE=5V
D.C. Current Gain
2N4032, 2N4033 only| HFE * 75 -Ic=0.1mA -VCE=5V
100 300 -Ic=100mA -VCE=S5V
70 =Ic=500mA -VCE=5V
D.C. Current Gain 2N4030 | HFE * 15 -Ic=1A -VCE=5V
2N4031 10
2N4032 40
2N4033 25
D.C. Current Gain 2N4030, 2N4031| Wpg * 15 -Ic=100mA -VCE=5V TA=-559(C|
2N4032, 2N4033 40
Current Gain-Bandwidth Product £ -IC=50mA -VCE=10V
2N4030, 2N4031 100 400 | MHz
2N4032, 2N4033 150 500 | MHz
Collector-3ase Capacitance Cob 20 | pF -VeB=10V Ig=0 f=1MHz
Emitter-Base Capacitance Cib 110 | pF ~VEB=0.5V Ig=0 f=1MHz
Turn-On Time ton 100 | nS ~I¢=500mA -IBl=50mA
Storage Time ts 350 | ns ~Ic=500mA ~IBl=IB2=50mA
Fall Time tf 50 | nS ~Ic=500mA ~Ip]=Igp=50mA

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=17

ton -~ toff SWITCHING

vin
YA

PULSE SOURCE

Vgg =438V

10 4F
T

629

TO OSCILLOSCOPE
Z)n > 100 k2
% ~10ns

t, 14 <20 ns
Zn=500
PW = 10 us -
DC < 2%
. Ptot vs Ta BFE (NORMALIZED) vs Ic
4 2.0 ml Ta=250¢
Pulse Test
5 NN 716 ~Vega5y
N Y
N, 8
Piot , \:’(&A g 1.2
&
W) N O i N
w2 M
1 )Vo \ Q‘_ E 0.4
‘\I'zei‘t Sink \N .
0 /] -
0 50 100 150 200 1 10 100 1000
Ta (%) “Ic (md) 3 .78,08108



2N4234 2N4235 2N4237 2N4238

COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE 2N4234, ?N4235 (PNP) AND 2N4237,
2N4238 (NPN) ARE COMPLEMENTARY SILICON
PLANAR EPITAXIAL TRANSISTORS FOR USE
IN AF MEDIUM POWER DRIVERS AND OUTPUTS,
AS WELL AS FOR SWITCHING APPLICATIONS
ABOVE 1 AMPERE. THEY FEATURE LOW
COLLECTOR-EMITTER SATURATION VOLTAGE
(0.6V MAX @ Ig=14).

ABSCLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative.

Collector~Base Voltage Vero

Collecter-Emitter Voltage Vero

Emitter-Base Voltage VEBO

Collector Current I

Total Power Dissipation (Teg25°C) Piot
(Ty525%)

Operating Junction & Storage Temperature Tj, Tstg

c
(PNP)  (PNP) (NPN)  (NPN)

2N4234 2N4235 2N4237 2N4238
40v éov 50V 80V

40V 60V 40V 60V
v v 6v 6V
34 34 BAx  3ARx

<64, derate 34mi/°C above 25°C>
<1V, derate 5.7mW/°C above 25°C>

-65 to 200°¢C

e 12

ELECTRICAL CHARACTERTSTICS (Tp=25°C unless otherwise noted)

in JEDEC Registration

PARAMETER SYMBOL MIN TYP MAX UNIT| TEST CONDITICNS
Collector-Emitter Breakdown Voltage LVcpo» Ic=100mA Ip=0
2N4234, 2N4237 40 v
2N4235, 2N4238 60 A
@ollector Cutoff Current Icevy
2N4234 0.1 mA | Vog=40V Vgp=1.5V
2N4235 0.1 | ma | Vop=60V Vgp=1.5V
2N4237 0.1 | mA | Vog=45V Vgg=1.5V
2N4238 0.1 mA | Vog=75V Vgp=1l.5V
Collector Cutoff Current IcEV
2N4A234 1 mA | Vog=30V Vgp=l.5V
Ta=150°C
2N4235 1 | mA | Voge40¥ Vgg=1.5V
Tp=150"C
2N4237 1 mA | Vog=30V Vgp=l.5V
T=150°C
2N4238 1 mA | Veg=50Y Vgg=1.5V
N4 23 T§2120°C ER=1.5
Collector Cutoff Current “Icmo 0.1 | mA | Vop=Vepo Ig=0




2N4234 2N4235 2N4237 2N4238

PARAMETER SYMBOL MIN TYP MAX | UNIT| TEST CONDITIONS
Collector Cutoff Current Icro
2N4234 1 mA | Vcg=30V 1Ig=0
284235 1| mA | Vog=40V Ip=0
2n1237 0.7 | mA | Vog=40V 130
2N4238 07| mA | V=60V 1Ip=0
Emitter Cutoff Current Igpo 0.5 mA VEB‘VEBO Ic=0
Collector-Emitter Saturation Voltage VCE(sat)* 0.35 0.6 Vi Ipc=1A I3=125mA
2N4234, 2N4235 onlv
Collector-Emitter Saturation Voltage VCE(sat)*
. 0.18 0.3 V | Ig=500mA Ip=50mA
2N4237, 2N4238 only 0.35 0.6 V| Ig=1a  T1p=0.14
Base-Emitter Saturation Voltage vBE(sat)* 1.0 1.5 v IcnlA IB=O.1A
Base-Emitter Voltage VBE* 0.78 1.0 v Ic=250mA VCE=1V
D.C. Current Gain 2N4234, 2N4235 only HFE* 40 Ic=100mA VCE=1V
30 150 Ic=250mA Veg=1V
20 Ip=500mA Veg=1v
10 In=1A Veg=1V
D.C. Current Gain  2N423T, 2N4238only |Hppy 30 : Ic=50mA Vog=1V
30 150 I0=250mA Vgg=1V
30 I=500mA V=1V
15 Ic=lA Veg=1V
Current Gain-Bandwidth Product fp
2N4234, 2N4235 3 70 MHz | Ip=100mA Vop=10V
2N4237, 2N4238 2 70 MHz | Ig=100mA Vop=10V
Collector-Base Capacitance Codb 100 PF | Vep=10V Ip=0
f=100KHz
Small Signal Current Gain hee
2N4234, 2N4235 25 Ic=50mA  Veg=10V
£=1XHz
2N4237, 2N4238 0 Ic=100mA Vpp=10V
4237, 2N423 3 FopRo0 CE
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
S47% CPERATIYG AREA(T=25°C)
10 £ 2,0
100 1 TA-25°Cj 1<
pulse test 5
< 80 N 1.6 &
1 N N 10ms FE N\ )_ 2
c 1 e @Vap=1V TN g
(1) Hop 60 ... A 1.2 3
.
D.coSLH - VBE(sat) I &
o 40 |- ¥To=10Tp |t 0.8 3
=== it -
A F =
T 20—V, 0.4 ~=
2%4234,7 | afECg8E)
-
0.01 214235,8 o =TT 0
100 10 100 1 104
\Z 000
CE (379 Ic (mg)

1.78. 0810A .81004



2N4248 2N4249 2N4250
PNP SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE 2N4248, 2N4249, 2N4250 ARE PNP ‘SILICON
PLANAR EPITAXIAL TRANSISTORS FOR AF LOW
NOISE PREAMPLIFIER APPLICATIONS. THEY ARE
SUPPLIED IN CASE TO-106. TO-92A EQUIVALENTS
(PN4248, PN4249, PN4250) ARE ALSO AVAILABLE.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage ~VCcBO

Collector-Emitter Voltage -VCEO

Emitter-Base Voltage ~VEBO

Collector Current -Ig

Total Power Dissipation (TC<65°C) Piot
(TA <250C)

Operating Junction & Storage Temperature Tjs Tstg

CASE T0-106

CBE

2N4248 2N4250 2N4249

40V 40V 60V
40v 40V 60V
5v 5v 5v
50mA
300mW
200mw
-55 to 125°C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

2N4248 2N4249 | 2N4250 .

PARAMETER SYMBOL MIN MAX | MIN MAX | MIN MAX [UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage| -BVCBO 40 60 40 v -Ic=0.0lmA Ig=0
Collector-Emitter Breakdown -BVCES 40 60 40 v -Ig=0.0lmA VBE=0

Voltage
Collector-Emitter Breakdown -LVecEQ 40 60 40 v -Ic=5mA (Pulsed)
Voltage Ip=0 '
Emitter-Base Breakdown Voltage |=BVEpo 5 5 5 v -Ig=0.0lmA Ic=0
Collector Cutoff Current ~IcBO 10 10 10 | nA | -VCB=40V Ig=0
3 3 3| pA | -Vep=40V IE=0
TA=65°C
Emitter Cutoff Current ~IEBO 20 20 20 {nA | -VEB=3V I¢=0
Collector-Emitter Saturation -VoE(sat) 0.25 0.25 0.25 |V -1¢=10mA
Voltage -IB=0.5mA
Base-Emitter Saturation -VBE(sat) 0.9 0.9 0.9V -IC=10mA
Voltage . | ~1B=0.%mA
D.C. Current Gain HFE 50 100 300 | 250 700 -IC=100pA -VCE=5V
50 100 250 -Ic=lmA -VCE=5V
50 100 250 Ic=10ms ~-VCE=5Y




2N4248 2N4249 2N4250

2N4248 | 2N4249 | 2N4250
PARAMETER SYMBOL | o "vax| mIN MaX | mIn max |ONIT| TEST CONDITIONS
Small Signal Current Gain hfe 50 1000{100 550 |250 800 ~Ic=lmA -VCE=5V
f=1kHz
Input Impedance hje 2.5 17 6 20 | Ko | -Ic=lmA ~VCE=5V
f=lkHz
Output Admittance hoe 5 40| 5 50 | pu ;Ig;;m =Veg=5V
= 2
Voltage Feedback Ratio hre 10 10 paot ~IgslmA -VCE=5V
f=1kHz
Current Gain-Bandwidth Product|f m 40 40 50 MHz | -Ic=0.5mA -VCQE=5V
Collector-Base Capacitance Cob 6 6 6 | pP | -Vop=5V Ig=0
f=1MHz
Emitter-Base Capacitance Cib 16 16 16 | pF | -Vgp=0.5V I¢=0
f=1MHz
Noise Figure NF 3 2 | dB | -Ic=20pA -VCE=5V
Rg=10Ka f=1kHz
3 2 | dB | -Ig=20pA -VCE=5V
Rg=10KA f=10Hz-10kHz|
3 2 | dB | -Ic=250pA -VCE=5V
Rg=1Kf' f=1kHz
TYPICAL CHARACTERISTICS (TA=259C unless otherwise noted)
B vs IcC
500 b VeE(sat) & VBE(sat) vs IC
T [ =vee=57 ] 2.0 T Te230T3
BRI Se les pulse test
400 o 1.6 | 1111
>l . ]
Hpg M i
500 1.2
el E‘Y‘A’ZA{) -VOLT !
200 0.8 ; !
. t —
> 2N4248 M2,
oo L o.s I
i -
L i i
Oj_u 0 _CE(sat) ; ili
0.01 0.1 1 10 0.1 1 10 100
-Ic (ma) -Ic (ma)
250 fr_vs 1Ic 5 P vs Ig
TzoT T T =veees
Tl i= Z — 4
200 A N& i
| Y
. 7o)
Loy ’ o NF 2
T 15 > i} 3
(m1z) ATl N (48) q\ﬁg il
10 = 2 t=
Al I I ‘f{l& T
Lot i V4B
’ . 115k T i |'
SN O%LL
9 ol Nt l
.1 1 10 100 10 100 1000
~Ic (ma) -Ic (pa)

1.78.0450B/0430B



2N4400 2N4401
NPN SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

CASE T0-92A
THE 2N4400, 2N4401 ARE NPN SILICON PLANAR

EPITAXIAL TRANSISTORS FOR GENERAL PURPOSE
AMPLIFIERS AND MEDIUM SPEED SWITCHING
APPLICATIONS. THEY ARE COMPLEMENTARY TO
THE PNP TYPE 2N4402 AND 2N4403 RESPECTIVELY.

EBC

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage VeBo 60V
Collector-Emitter Voltage VCEO 40v
Emitter-Base Voltage VEBO 6V
Collector Current Ic 0.64
Total Power Dissipation (TA<250C) Piot 500mW **
Operating Junction & Storage Temperature Tjy Tstg =55 to 1500C

** 3)10mW in JEDEC registration.

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

2N4400 2N4401
PARAMETER SYMBOL MIN MAX |MIN Max UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage| BVcpo 60 60 V |Ic=0.1mA Ig=0
Collector-Emitter Breakdown LVcED * 40 40 vV |Ic=lmA IB=0
Voltage
Emitter-Base Breakdown Voltage BVERO 6 6 vV |Ig=0.1mA I¢=0
Collector Cutoff Current Icevy 0.1 0.1 PA VCE=35V VEB=0.4V
Base Cutoff Current IBL 0.1 0.1 PA VCE=35V VEB=0.4V
Collector-Emitter Saturation VQE(sat)* 0.4 0.4 V [Ic=150mA IB=15mA
~ Voltage 0.79 0.75 V |Ic=500mA IB=50mA
Base-Emitter Saturation Voltage VBE(sat)* 0.75 0.95 0.75 0.95| V |Ic=150mA IB=15mA
1.2 1.2 | V |Ic=500mA IB=50mA
D.C. Current Gain Hpg * 20 Ic=0.1mA VCE=1V
20 40 Ic=lmA VeE=1V
40 80 Ic=10mA  VCE=1V
50 150|100 300 Ic=150mA VCE=1V
20 40 Ic=500mA VCE=2V
Current Gain-Bandwidth Product fp 200 ‘250 MHz [IC=20mA VCE=10V




2N4400 2N4401

2N4400 2N4401
PARAMETER SYMBOL MIN MAX |MIN MAX UNIT TEST CONDITIONS
Collector-Base Capacitance Cob 6.5 6.5 pF VcB=5V Ig=0
£=140kHz
Emitter-Base Capacitance Cib 30 30 | pF VEBR=0.5V Ic=0
f=140kHz
Input Impedance hie 0.5 7.5 (1.0 15 | Kk Ic=lmA VCE=10V
f=1kHz
Voltage Feedback Ratio hre 0.1 8.0 0.1 8.0 xl(->4 Ic=lmA V=10V
f=1kHz
Small Signal Current Gain hre 20 250 | 40 500 Ig=lmA VCE=10V
f=1kHz
Output Admittance hoe 1 30 1 30 PU Ig=lmA VCE=10V
f=1kHz
Delay Time tq 15 15 | nS | I=150mA Ip}=15mA
Vee=30V
Rise Time tp 20 20 | nS Ic=150mA Ig)=15mA
Vece=30V
Storage Time tg 225 225 | n3 Ic=150mA IB1=-Ipp=15mA
Vee=30V
Fall Time tf 30 30 | ns Ic*150mA Ip)=-IB2=15mA
Vee=30V
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
ADJUST Vgg FOR 02V - R
or;sergromr A" Vg =430V Vep " 23V Vec® +0V
ton SWITCHING totf SWITCHING
"’_"_r_'L a0y Vin
[ Vin I |
<2008 o
PW=1.0us tr<2.0ns
OC=2% PW = 1.0 us
oc=2%
-40v
VCE(sat) & VBE(sat) vs IC Hpg vs Ig
2.0 .
T 1c-1018 SO T T T [[[Pose Fest
Pulse Test < @’&0 = TA=250C
1.6 IT'_TA-250(. 200 __’M-. it
B “cm;&; \ ]
1.2 | ; 150 ||| A0V \\\ m
H
VOLT P‘\ FE 1 2
It o = FriTveeet, A
0.8 T vgr(sat) 157 100 Y
Hiik NAV]
0. 50
4 I / 2N4401 m‘ ;
| VcE(sat 2N4400
0 EE&E'J_ el 0 111114 4 L u] “ i
1 10 100 1000 1 10 100 1000
Ic (mA) Ic (ma)

1.78.6500B




2N4402 2N4403
PNP SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

THE 2N4402, 2N4403 ARE PNP SILICON PLANAR CASE TO-92A
EPITAXIAL TRANSISTORS FOR GENERAL PURPOSE
AMPLIFIERS AND MEDIUM SPEED SWITCHING
APPLICATIONS. THEY ARE COMPLEMENTARY TO
THE NPN TYPE 2N4400 AND 2N4401 RESPECTIVELY.
EBC
ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage -VcBO 40v
Collector-Emitter Voltage -VCEO 40V
Enitter-Base Voltage -VEBO 5v
Collectar Current -I¢ 0,64
Total Power Dissipation (TA<25°C) Piot 500mW **
Operating Junction & Storage Temperature T Tetg -55 to 150°C
#% 310mW in JEDEC registration.
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
T 284402 | 2N4403
PARAMETER SYMBOL MIN Max |miv wmax |O¥IT| TEST CONDITIONS
Collector-Base Breakdown Voltage| -BVgBo 40 40 V |-Ic=0.1mA IgwO0
Collector-Emitter Breakdown <LVCEO * 40 40 V |-Ig=lmA Ip=0
Voltage
BEnitter-Base Breakdown Voltage -BVEBO 5 5 V |-Ig=0.lmA Ig=0
Collectar Cutoff Current =-ICEV 0.1 0.1 | pA |-VCE=35V -VEB=0.4V
Base Cutoff Current -IgpL 0.1 0.1 | pA |-VOE=35V ~VEB=0.4V
Collector-Emitter Saturation =VCE(sat)* 0.4 0.4 | V |-IC=150mA ~IB=15mA
Voltage 0.75 0.75| V |-Ic=500mA -IB=50mA
Base-Emitter Saturation Voltage -VBE(sat)*|0.75 0.95/0.75 0.95| V |-IC=150mA -IB=15mA
1.3 1.3 | V. |-Ic=500mA -IB=50mA
D.C. Current Gain HFE * 30 =Ic=0.lmA -VCE=1V|
30 60 -IC=1lmA -VCE=1V|
50 100 <IC=10mA -VCE=1V
50 150 | 100 * 300 ~IC=150mA ~VCp=2V|
20 20 «Ic=500mA ~VCE=2V|
Current Gain-Bandwidth Product £ 150 200 MHz |-IC=20mA -VCE=10V|




2N4402 2N4403

2N4402 | 2N4403
PARAMETER SYMBOL MIN MAX |MIN MAX UNIT TEST CONDITIONS
Collector-Base Capacitance Cob 8.5 8.5 | PP [-VCB=10V  Ip=0
f=140kHz
Emitter-Base Capacitance Cidb 30 30 | pF [-VgB=0.5V IC=0
f=140kHz
Input Impedance hie 0.75 7.5 (1.5 15 | KO |-Ic=lmA -VCE=10V
’ f=)kHz
Voltage Feedback Ratio hre 0.1 8.0|0.1 8.0 x154 -Ic=lmA ~-VCE=10V
f=1kHz
Small Signal Current Gain hfe 30 250 | 60 500 -Ic=lmA ~VCE=10V
f=1kHz
Output Admittance hge 1 100 1 100 )ﬂf -Ic=lmA -VCE=10V
f=1kHz
Delay Time taq 15 15 | nS |-Ic=150mA -IB1=15mA
~Vce=30V
Rise Time tr 20 20 | nS [-Ic=150mA -IB]=15mA
-Vec=30V
Storage Time tg 225 225 | nS |~ICc=150mA -IB1=Ip2=15mA
-Vec=30V
Fall Time tf 30 30 | nS |-Ig=150mA -IR1=Ipp=15mA
~Vee=30V
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
Vgp=+20V Vgc=-30V Vgg =233V Ve = 30V
ton SWITCHING 10k 2000 totf SWITCHING
Vour
0.47 uF 10k 0.47 uF
[ vin 0 Viny
4y <20m sa t,<2.0ns s1a
PW = 1.0us PW > 1.0 us
BC = 2% L L OC=2% L
5 .

20 ______ ¢ e .IC _ 2.0 CE(sat) & VBE(sat) vs I
_gE=td *A=r_2 o¢ T T Icarclp
T 15 NI it Pulse Test

200 F=epeLY 4 ——F \' 1 1.6 l i 7 w2500 ]
nt Il I FA=250¢

Hmlso | Lo\ 1.2 ' il
ey + T .
= ~VCE=1V] :h 1 \‘ \ i | -YOLT : »
)L
100 ! AN 0.8 Vmelest )y i
0 I L\ . i
° 244203 T\ 0-4 i
o = 121}1'1114()!2 l Pulse Test | o CE(S“) H
10 120 1000 10 100 1000
~Ic (ma) =Ic (ma)

1.78.06508



2N4926 2N4927
NPN SILICON HIGH VOLTAGE AMPLIFIERS

THE 2N4926, 2N4927 ARE NPN SILICON, PLANAR TRANSISTORS CASE T0-39
DESIGNED FOR HIGH VOLTAGE MEDIUM POWER AMPLIFIERS AND
SWITCHING APPLICATIONS. 2

i p
ABSOLUTE MAXIMUM RATINGS 2N4926 2N4927
Collector-Base Voltage VeBO 200V 250V
Collector-Emitter Voltage VCEO 200V 250V
Emitter-Base Voltage VEBO v v
Collector Current Ic 100mA **
Total Power Dissipation (T¢ €250C) Piot W
(Ta £250C) W
Operating Junction & Storaze Tjr Tstg -65 to 200°C
#* 50mA in JEDEC registration.
ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)
2N4926 | 2N4927
PARAMETER SYMBOL MIN MaX | MIN MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 200 250 v Ic=0.1mA Ig=0
Collector-Emitter Breakdown Voltage | LVgmo* 200 250 v IC=10mA IB=0
Emitter-Base Breakdown Voltage BVEBO 7 7 A4 Ig=0.1mA IC=0
Collector Cutoff Current IcB0O 0.1 RA | Vcp=100V Ip=0
10 PpA | VeB=100V Ig=0
TA=1000C :
O.1| pA | Vep=150V IE=0
10| pA | VCB=150V IE=0
TA=1000C
Enitter Cutoff Current IEBO 0.1| pA | VEB=5V IC=0
Collector-Emitter Saturation Voltage| VCE(sat) 1 1|v | Ic=10mA Ip=lma
2 2|V Ic=30mA IB=3mA
Base-Emitter Saturation Voltage VBE(sat)" 1.2 1.2|V IC=10mA IB=lmA
1.5 1.5| V IC=50mA IB=3mA
Base-Enitter Voltage VBE * 1.5 1.5|V | Ic=30mA VCE=10V|
D.C. Current Gain HFE * 10 10 Ic=3mA VCE=10V]
15 15 ‘IC=10mA VCE=10V|
20 200 | 20 200 Ic=30mA VCE=10V|
20 20 1c=50mA VCE=20V




2N4926 2N4927

PARAMETER SYMBOL ,ég”iix V4921 | v | TEST CoNDITIONS

Current Gain-Bandwidth Product fp 30 300 30 300 MHz | Ic=10mA VCE=20V

Collector-Base Capacitance Cob 6 6 pF VCB=20V Ig=0
f£=140kHz

Input Impedance hie 75 2000 75 2000 ohms| Ic=10mA VCE=10V
f=1kHz

Voltage Feedback Ratio hre 0.1 21 0.1 2 xlO‘4 Ic=10mA VCE=10V
f=1kHz

Small Signal Current Gain hfe 25 250 25 250 Ic=10mA VCE=10V
f=1kHz

Output Admittance hoe 50 50 RU | Ic=10mA VCE=10V
f=1kHz

Real Part of Input Impedance R*ie' 4 200 4 200 ohms| Ic=10mA VCE=20V
£=5MHz

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

TYPICAL CHARACTERISTICS AT TA=25°C

200 _ Hpg va Ic
160 LI LY
[ EEE
| o M
120 [ axgmm
Epg o LT 1es Wt 1LY
R
80 F 2\
4 - B
o Pulse Test ]
o U
01 1 10 100 1000
Ic (ma)
fr vs Ic
100 Yopez0y
80
!/ \\
60 A
fp /4/
(MBz)40—A
20
0
1 10 100
Ic (ma)

VBE(sat) & VCE(sat) vs IC

1c=1QIB
Pulse Test
3
voLr 1
EVBE(sat) o
I i
003
i |
VeE(sat 1 ‘
0.1 |
0.1 1 10 100
Ic (ma)
Cib & Cob vs VB
100 = 1E-0
H 140KBz
1%
30 Lo
(or)
10
—_—
Coy
3 e
1
1 10 100
& (V)

2,78,7300B




. 2N4964 through 2N4968
PNP NPN SILICON AF SMALL SIGNAL TRANSISTORS

THE 2N4964, 5 (PNP) AND 2N4966, 7, 8 (NPN)
ARE STLICON PLANAR EPITAXIAL TRANSISTORS
FOR USE IN AF SMALL SIGNAL AMPLIFIERS AND

DIRECT COUPLED CIRCUITS.

ABSOLUTE MAXIMUM RATINGS For pep devicas, vltage and current values oe negative.

Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage

Collector Current

Total Power Dissipation (TA<250C)

Operating Junction & Storage Temperature

** 30mA in JEDEC registration.

ELECTRICAL CHARACTERISTICS (TA=259C

CASE T0-106
CBE

(PNP) (NPY) (NEPN)

2N4964,5 2N4966,7 2N4968
VeBo 50V 50V 30V
VCEO 40v 40v 25v
VEBO 5V 6V 6V
Ic 100mA 100mA**  100mA**
Piot 200mW
Tjr Tstg -55 to 1250C

unléss otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT{ TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO I1¢=0,0lmA Ig=0
Collector-Emitter Breakdown Voltage | LVgpg Note 1 Ic= 10mA (Pulsed)

IB=0

Emitter-Base Breakdown Voltage BVEBO IE=0.01lmA Ig=0
Collector Cutoff Current IcBo

2N4964,5 25| nA VeB=20V IE=0

2N4966,7 25| nA VeB=25V  Ig=0

2N4968 50| nA VcB=25V Ig=0
Collector-Emitter Saturation Voltagel VeE(sat) 0.08 0.4 V Ic=10mA IB=0.5mA
Base-Emitter Voltage VaR 0.68 v Ic=10mA VCE=5V
D.C. Current Gain Hpg

2N4964 30 120 Ic=10pA VCE=5V

2N4965 80 400

2N4966,8 40 200

) 2N4967 100 600

D.C. Current Gain HFE

2N4964 40 Ic=10mA VCE=5V

2N4965 100

2N4966,8 50

2N4967 120

Note 1 : equal to the values of absolute maximum ratings.



2N4964 through 2N4968

PARAMETER SYMBOL | MIN TYP MAX |UNIT | TEST CONDITIONS
Current Gain-Bandwidth Product fp Ic=lmA VCE=5V
2N4964,5 60 MHz
2N4966,7,8 40 MHz
Collector-Base Capacitance Cob VcB=5V Ig=0
2N4964,5 4 8 | pF f=1MH2
2N4966,7,8 3 6 | PP
oise Figure NF 6 | daB Ic=10pA  VCeE=5V
Rg=10KQ f=1KHz

TYPICAL CHARACTERISTICS AT TA=250C

D.C. CURRENT GAIN VBE AND VCE(sat)
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
| [l T Pulse Test
HEg] | Pulse Test W
VcE=sv
600 1.2
1.0
VBE L
0.8 =
400 @ Veesv [
Eatiims 0.6
T N | T
200 N 0.4
- VCE(sat)
| 02 @ Ic=20 1g =
o . -
0.01 0.1 1 10 100 0.1 1 10 100
Ic (mA) Ig (mA)
COLLECTOR CUTOFF CURRENT CURRENT GAIN — BANDWIDTH PRODUCT
vs AMBIENT TEMPERATURE vS COLLECTOR CURRENT
|t A f !
— (MHz)
IcBo — Veg=5v
HiiVee
(nA) 7 300 g
10 =mimmtees g(/caazsv;—_
] e Ig=0 200 .
- 974 e e 1= a1/ NI
i ' ! ) /
1 E%% S 100 g AY
7 P
|
/ \
[
A
01 0.1 1 10 100
0 40 80 120 160 e (mA)
Ta (°0)

2.78.0430B.43008



2N4994 2N4995
NPN SILICON RF SMALL TRANSISTORS

THE 2N4994, 2N4995 ARE NPN SILICON PLANAR
EPITAXIAL TRANSISTORS FOR RF & IF SMALL

SIGNAL APPLICATIONS.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage

Collector Current

Total Power Dissipation (TA<250C)

Operating Junction & Storage Temperature

CASE TO-92F
CEB
VeBo 60V
VCEO 45V
VEBO 4v
Ic 30mA

360mW

ot
derate 2.86mW/°C above 250C
Tj, Tstg

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

-55 to 150°C

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVcRo 60 v Ic=0.1mA Ig=0
Collector-Emitter Breakdown Voltage | LVcgo 45 v Ic=10mA (Pulsed)

Ip=0
Emitter-Base Breakdown Voltage BVERO 4 v Ig=0.1mA Ig=0
Collect or Cutoff Current IcBO 100 | nA | Vgp=30V Ig=0
5 | pA | VeB=30V 1g=0
Tp=85°C
Collector-Emitter Saturation Voltage VCE(sat) 0.1 05|V Ic=10mA IB=lmA
Base-Emitter Voltage ! VBE 0.67 0.8 | V¥ | Ic=lmA VCE=10V
D.C. Current Gain HFE
2N4994 40 80 160 Ic=10mA VCE=10V|
2N4995 100 150 400 Ic=10mA VCE=10V
Current Gain-Bandwidth Product fp 200 400 800 | MHz | Ic=10mA VCE=10V
Collector-Base Capacitance Ccb 1 3.5 | pF | VcB=10V IE=0
f=1MHz
Feedback Time Constant Cerbb! 30 100 | pS | Ic=10mA VCE=10V|
£=79.8MHz




2N4994 2N4995

TYPICAL CHARACTERISTICS AT TA=250¢

Cob & Ceb_vs VeB HFE (NORMALIZED) vs IC
T=1MHz 2.0 [T][],Pulse Test
IE=0 H VCE=10V
a 1.6
3 5]
\ 5 |
] g 1.2 i
b "
(pF) 2 2 o H
N\ < o.8 H-i
\\ Cclb E o -
1 — = ;
0.4 i
HH
0 0 !]]1 i
o 4 8 12 16 0.1 1 10 100
VeB (V) Ic  (mA)
fp vs Ic Veg & VCE(sat) vs IC
500 2.0
VCE=10V Pulse Test
00 1.6 ’H
4 +
fr 300 / \\ 1.2 {
(wrz) VOLT VBE @ i
200 ’ ‘-H 0.8 VCE=10V 11 I
. i1
o. ]
100 ﬁ] m 4 VeE(sat) [

@ Ic=1018{]] -
0.1 1 10 100 0.1 1 10 100
I (ma) Ic (ma)

2.78.3300A



2N5086 2N5087 2N5088 2N5089
PNP NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE 2N5086, 2N5087 (PNP) AND 2N5088, 2N5089 CASE TO-92A

(NPN) ARE SILICON PLANAR EPITAXIAL TRANSISTORS
FOR USE IN AF LOW NOISE PREAMPLIFIER CIRCUITS.
EBC

(PNP)  (PNP)  (NPN)  (NPN)

ABSOLUTE MAXIMUM RATINGS #or o-np devices, voltage and current values are negative. g§§086 2N5087 2N5088 2N508!
Collector-Base Voltage VeBo 50V 50v 35V 30V
Collector-Emitter Voltage VCcEO 50v 50V 30v 25V
Emitter-Base Voltage VEBO 3v v 4.5V 4.5V
Collector Current I 50mA

Total Power Dissipation (TAL25°C) Ptot

350mW
derate 2.8mW/OC above 250C
Operating Junction & Storage Temperature Tj, Tstg =55 to 150°C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL | MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Base Bregkdown Voltage BVCBO Ic=0.1mA Ig=0
2N5086,7 50 v
2N5088 35 v
2N5089 30 v
Collector-Emitter Breakdown Voltage| LVCEQ Ic=1mA (Pulsed)
2N5086,7 50 v Ip=0
2N5088 30 v
2N5089 25 v
Collector Cutoff Current IcBO
2N5086,7 10| nA Vep=10V Ig=0
2N5089 50 nA VCB=15V IE=0
2N5088 50| nA VcB=20V Ig=0
2N5086,7 50| nA | VCB=35V Ig=0
Emitter Cutoff Current IERO
All types 50 naA Vgp=3V Ic=0
2N5088,9 only 100 | nA VEB=4.5V Ic=0
Collector-Bmitter Saturation VeE(sat Ic=10mA Ip=ImA
Voltage 2N5086,7 0.08 0.3| V
2N5088,9 0.08 0.5| V




2N5086 2N5087 2N5088 2N5089

PARAMETER SYMBOL| MIN ¥YP MAX |UNIT| TEST CONDITIONS
Base-Emitter Voltage VBE
2N5086,7 0.63 0.85 | V Ig=1mA VCE=5V
2N5088, 9 0.7 0.8 v Ic=10mA VCE=5V
Current Gain-Bandwidth Product fp
2N5086,7 40 80 MHz| Ig=0.5mA VCE=5V
2N5088,9 50 100 MHz| IC=0.5mA VCE=5V
Collector-Base Capacitance Cob Vep=5V Ig=0
All types 3 4 ju g f=100KHz
Emitter-Base Capacitance Cidb VEB=0.5V Ig=0
2N5088,9 only 7 10 oF f=100KHz
oise Figure NF
2N5086 only 3 4B Ic=20pA  VCE=5V
2N5087 only 2 dB Rg=10KQ f=10Hz-15KHz|
2N5086 only 3 dB Ic=100pA VCE=5V
2N5087 only 2 dB Rg=3KQ f=1KHz
2N5088 only 3 dB Ic=100pA VCE=5V
2N5089 only 2 dB Rg=10KQ f=10Hz-15KHz2

D.C. AND SMALL SIGNAL CURRENT GAIN

(HFE, hfe) AT VCE=SV TaA=25°C

S HFE @ Ic=0.1mA HFE @ Ic=1mA HFE @ Ic=10mA hfe @ Ic=lmA f=1kHz
MIN  MAX MIN  MAX MIN  MAX MIN MAX
2N5086 150 500 150 150 150 600
2N5087 250 800 250 250 250 900
2N5088 300 900 350 300 350 1400
2N5089 400 1200 450 400 450 1800

TYPICAL CHARACTERISTICS AT TA=250C

D.C. CURRENT GAIN
vs COLLECTOR CURRENT

- T
F X =
E 'i $g)()B —
600 7T T1E088 A
il s\
LA 2x 081 L11 A \
400 AT T
AT 2N508!
> 1
11 1]
200 2=
l VeE=5v
0 Pulse Test|
0.01 0.1 1 10 100
Ic (mA)

BROAD-BAND NOISE FIGURE
vs COLLECTOR CURRENT

NF
(dB) N
N 1
Nl Rg=5008
3 e
\\‘
™N /
2 . RIRG=1K =
N T
.
N T[Re=2K
1 Rg=5K
= VCE=5V
e e
10 100 1000
Ic (uA)

2.78.0450B.4500B



2N5209 2N5210
NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE 2N5209, 2N5210 ARE NPN SILICON PLANAR

EPITAXIAL TRANSISTORS FOR USE IN AF LOW
NOISE PREAMPLIFIERS., THEY ARE COMPLEMENTARY

TO THE PNP TYPE 2N5086, 2N5087.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emi tter-Base Voltage
Collector Current

Total Power Dissipation (TA=25°C)

Operating Junction & Storage Temperature

CASE T0-92A
EBC

VcBo Sov
VcEO 50V
VEBO 4.5V
Ic 50mA
Pot 350md

derate 2.8mW/0C above 250C
T5y Tetg -55 to 150°C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted

W 5209 | 2§ 5210 —
PARAMETER SYMBOL MIN MAX | MIN MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage| BVepo 50 50 v Ic=0.1mA Ig=0
Collector-Emnitter Breakdown LVcEO 50 50 Vv | Ic=lmA (Pulsed)
Voltage Ip=0
Collector Cutoff Current IcBO 50 50 | nA | VcB=35V Ig=0
Emitter Cutoff Current IEBO 50 50 | nA | VEB=3V Ic=0
Collector-Emitter Saturation VCE(sat 0.7 0.7V Ic=10mA IB=lmA
Voltage-
Base-Emitter Voltage VBE 0.85 0.85 | v Ic=1mA VCE=5V
D.C. Current Gain HFE 100 300 | 200 600 Ic=0.1mA VCE=5V
150 250 Ic=lmA  VCE=5V
150 250 Ic=10mA VgE=5V
Current Gain-Bandwidth Product fp 30 30 MHz | Ic=0.5mA VCE=5V
Collector-Base Capacitance Codb 4 4 | pF | VoB=5V Ig=0 f=1MHz
Small Signal Current Gain hfe 150 600 | 250 900 Ic=1lmA VCE=S5V f=1KHz
Noise Figure NF 3 2'| dB | Ic=20pA VCE=5V
RG=22K0 f=10Hz-15KHz
NP 4 3| dB | Ic=20pA VcE=5V
Rg=10KQ f=1KHz




2N5209 2N5210

TYPICAL CHARACTERISTICS (Tp=25°C UNLESS OTHERWISE SPECIFIED)

D.C. CURRENT GAIN CURRENT GAIN — BANDWIDTH PRODUCT
vs COLLECTOR CURRENT VS COLLECTOR CURRENT
: T
Hee I H” VeesY T
l 'I‘ﬂse les (MHz)|
600 300 ICE-SV
i L
210 _At=tT
400 285 N 200 " riiin
) N 7 N
AT g2 e
2004 X 10 P
. Il o
0.01 0.1 1 10 100 0.1 1 10 100
le(ma) Ic (mA)
COLLECTOR CUTOFF CURRENT VBE AND VCE(sat)
- vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT
oo Pulse Test
E > w
Iceo
(nA) / 12
10 b= == VCF::;SV— 0 Vge )
E 0.8 @ Vgg=5V
/ 06 ]
, 02 i
> VCE(sat)
—~ 0.2 @ Ic=101g e
] 0 =il
0.1 0.1 1 10 100
0 a0 80 120 160 Ic (mA)
Ta (°c) ¢
| RE
COLLECTOR-BASE CAPACITANCE B?@gfb&%&? '5’53'3337
vs COLLECTOR-BASE VOLTAGE :
Cob NF
o ! ! {dB) ¥ |
N Rg=500€2
6 lg=0 3 & S Lt
=1MHz ~\‘
2 ™ 1K /
4 3 Sugi{ilch [
N \\ my «
i e S ) INLRa=2K T‘
2 1 +Re=5K 2N
T ~ vcE=5v.u1
T Ra-10K =10Hz — 15KHz]
0 o i) 1 1 L1
0 2 4 6 8 10 10 100 1000

Ves (v) Ic (ua) 2.78.45008



2N5294 2N5296 2N5298
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS

THE 2N 5294, 2N 5296 AND 2N 5298 ARE

NPN SILICON SINGLE DIFFUSED MESA POWER
TRANSISTORS DESIGNED FOR LOW SPEED
SWITCHING AND AUDIO AMPLIFIER APPLICATIONS.
THEY FEATURE LARGE SAFE OPERATING AREA.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage

Collector-Eaitter Voltage

Emitter-Base Voltage

Collector Current

Base Current

Total Power Dissipation @ T¢<25°C
. @ Tac25%

Junction Temperature

Storage Temperature Range

THERMAL RESISTANCE

Junction to Case

Junction to Ambient

SAFE OPERATING AREA (D.C.)

10 Tgm259C
N
I, 3 N\
@ N
1
2N5294 5
0.3 2N5296
2N5298
. a1 T
b ¥ 30 100

10
Veg(v)

CASE T0-220B

2N 5294 2N 5206 2N 5298
Veso 8oV 60V 80V
Veeo 70v sov 60V
VeBO v 5v 5v
Ic 5A
I 24
Piot 36w
1.8
T; 150°c
Tstg =55 to +150°C
o, 3.5°%C/0  max.
o 0%/ max,
Ja
lm T % " Ic"—v-ﬂ’v ey
5 I VCE.“H
140 , ‘ Tp=250C
120 z ‘;  Pulse ﬁes ]
HFE 100 | T
80 — ‘\ 3 %ﬁ%’
60 S \\ P 2N5204
40 ; i
20 {i
0
0,01 0.1 10
To(a)



2N5294 2N5296 2N5298

ELECTRICAL CHARACTERISTICS ( TA=250C uuless otherwise noted)

PARAMETER SYMBOL | MIN | TYP | MAX | UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage | LVcEo* Ic=0,1A Ip=0
2N 5294 70 A\
2N 5296 40 v
2N 5298 60 v
Collector-Emitter Breakdown Voltage LVceR * Ic=0.1A Rpp=100L
2N 5294 75 M
2N 5296 50 v
2N 5298 70 v
Collector-Emitter Breakdown Voltage LVegy * Ic=0.lA VEB=1.5V
2N 5294/8 80 v
2N 5296 60 v
Collector Cutoff Current 2N 5294/8 ICER 0,5| mA |VcE=50V RpBE=100n0
Collector Cutoff Current 2N 5294/8 IcER 2 mA | VCE=50V Rpp=100n
Tc=1500C
Collector Cutoff Curremt 2N 5294/8 IcEV 0,5| mA |Vpg=65V VEB=1.5V
2N 5296 2 | mA |VCE=35V VEB=1.5V
Collector Cutoff Curremt 2N 5294/8 | Icgy 3 | mA |VcE=65V VEB-1.5V
2N 5296 5 | mA |VCE=35V VEB=1.5V
Te=1500C
Emitter Cutoff Current 2N 529% IEBO 1 mA | Vgp=7v  Ic=0
2N 5296/8 1 | mA |Vgg.sy Ic=0
Base-Emitter Voltage 2N 5294 VBE ¥ 0,70 1,1 | V Ic=0,5A VCE=4V
2N 5296 0,80 1.3| V Ic= 1 A VCE=4V
2N 5298 090| 1.5| V Ic=1.5A VCE=4V
Collector-Emitter Saturation Voltage VCE(satf
2N 5294 0,15 1 v Ic=0.5A IB=0.05A
2N 5296 0,20 1 | V [Ig=1A Ip=0.1A
2N 5298 0430 1 v Ic=1.5A Ip=0.15A
D.C, Current Gain 2N 5294 HFE * 30 120 Ic=0.5A VCE=4V
oN 5296 30 120 Ic= 1 A VCg=4V
2N 5298 20 80 Ic=1.5A VCE=LV
Current Gain-Bandwidth Product T 0.8 MHz | IC=042A VCE=4V

# Pulse Test : Pulse Width=0.3mS, Duty Cycle=17

12.77.MA



2N5368 through 2N5375

COMPLEMENTARY
SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

COMPLEMENTARY SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

THE ABOVE TYPES ARE SILICON PLANAR EPITAXIAL
TRANSISTORS FOR GENERAL PURPOSE AMPLIFIERS
AND MEDIUM SPEED SWITCHING APPLICATIONS.
CASE T0-92F

CEB

2N5368(NPN) 2N5372(PNP) ‘
2N5369§N‘PN 2N5373§PNPg 2N5371(NPN)

ABSOLUTE MAXIMUM RATINGS 2N5370(NPN) .2N5374(PNP) 2N5375(PNP)
Collector-Base Voltage VCBoO 60V 60V 40V
Collector-Emitter Voltage VCEO 30V 30V 30V
Emitter-Base Voltage VEBO 5v 5V 5V
Collector Current Ic 500mA 500mA 500mA
Total Power Dissipation (TA £25°C) Piot 500mW *%

derate 4mW/OC above 250C
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C

#* 360mW in JEDEC registration.

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO v Ic=0.0lmA Ig=0
Collector-Emitter Breakdown Voltage | LVcgo * |Note 1 v Ic=10mA I1p=0
Emitter-Base Breakdown Voltage BVERO v Ig=0.0lmA Ig=0
Collector Cutoff Current IcBo

2N5368,69,70 ‘ 50 [ nA | Vcp=40V IE=0
2N5372,73,74 50 | nA | Vpp=40V IE=0
. 2N5371,75 50 | nA | VcB=30V Ig=0
Emitter Cutoff Current IEBO 50 | nA | Vgp=3V Ic=0
Collector-Emitter Saturation Voltagel VeE(sat)w 0.18 0.3 |V Ic=150mA Ip=15mA|
Base-Emitter Saturation Voltage vBE(uat)L 0.84 1.3 | V Ic=150mA IB=15mA
Base-Emnitter Voltage VBE * 0.8 1.2 |V Ic=150mA VQE=10V
Current Gain-Bandwidth Product fp .

2N5368 thru' 2N5371 250 370 MHz|. I¢=20mA VCE=10V

2N5372 thru' 2N5375 150 270 MHz| IC=20mA VCE=10V
Collector-Base Capacitance Ccb

2N5368 thru' 2N5371 8 | pF | Vcp=10V Ig=0

2N5372 thru' 2N5375 10 | pF | f=1MHz
Note 1 3 Equal to the values of absolute maximum ratings. For p--p devics, vottage snd currant velues ere negative.

* Pulse Test 3 Pulse Width=0.3mS, Duty Cycle=1%



2N5368 through 2N5375

PARAMETER SYMBOL | MIN MAX |UNIT TEST CONDITIONS
Turn-On Time (Note 2) ton
2N5368 thru' 2N5371 40 | nS | Ip=150mA Ip)=15mA
Yec=30Y
2N5372 thru' 2N5375 50 | nS | Ic=150mA IB1=15mA
Vee=30V
Turn-Off Time (Note 2) toff
2N5368,69 350 [ nS | Ic=150mA Ipy=-Ipp=15mA
2N5370,71 400 [ nS | vee=30v
2N5372,73 150 | nS | Ig=150mA Ip)=-Ipp=15mA|
2N5374,75 175 [ nS | Vee=6V

Note 2 3 Test circuits referred to 2N2222/2N2907 data sheets.

D.C. CURRENT GAIN (BFE) AT TA=250C VCE=10V

HFE @ I¢=1mA Hpg @ Ig=10mA Hpg @ Ic=150mA

MIN MAX MIN MAX MIN MAX
2N5368 20 40 60 200
2N5369 50 75 100 300
2N5370 75 150 200 600
2N5371 20 40 60 600
2N5372 20 30 40 120
2N5373 50 75 100 300
2N5374 100 150 200 400
2N5375 20 30 40 400

TYPICAL CHARACTERISTICS (TA=250C pulse Test)

HFE (NORMALIZED) vs IC 20 VBE(sat) & VCE(sat) vs IC
: VCE=10V : Ica101p
1.6 1.6
a
N
-
g_ 1.2 (1 'eyp 1.2
X + =TT VOLT
o
= N 1
;’ 0.8 et i A 0.81—ygg( sat) 1
D‘? .-
0.4 0.4 "
: | VcB(sat »
o Il ot L H
1 10 100 1000 1 10 100 1000

Ic (mA) Ic (ma)

2.78.6100B.0610B



2N5400 2N5401 2N5550 2N5551
COMPLEMENTARY

SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS

THE 2N5400, 2N5401 (PNP) AND 2N5550,

2N5551 (NPN) CASE TO-92A

ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL
TRANSISTORS INTENDED FOR GENERAL PURPOSE HIGH
VOLTAGE AMPLIFIER AND SWITCHING APPLICATIONS.

]
(PNP)  (PNP)  (NPN)  (NPN)

ABSOLUTE MAXIMUM RATINGS For pp devices vortage ana current vanes s negative 2N5400 2N5401 2N5550 2N5551

Collector-Base Voltage VeBo 130V 160V 160V 180V
Collector-Emitter Voltage VCEO 120V 150V 140V 160V
Emitter-Base Voltage VEBO 5v 5v 6V 6V
Collector Current Ic 600mA
Total Power Dissipation (TCg25°C) Ptot 1w
derate 8mW/OC above 25°C
(Ta<250¢) 350mW :
derate 2.8mW/OC above 250C
Overating Junction & Storage Temperature TJ, Tstg =55 to 150°C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

2N5400, 5401
2N5550, 5551

PARAMETER SYMBOL MIN MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVeBo I ‘ Ic=0.lmA Ig=0
Collector-Emitter Breakdown Voltage LVcEO Nofe 1 IC=lmA Ip=0
Emitter-Base Breakdown Voltage BVEBO Ig=0.0lmA Ic=0
Collector Cutoff Current IcBO

2N5400, 5550 100 nA | VgB=100V  Ig=0
2N5401, 5551 50 nA [ Vpp=120V  Ig=0
Collector Cutoff Current IeBo
2N5400, 5550 100 PA | VCB=100V Ig=0
TA=1000C
2N5401, 5551 50 | pA| VcB=120V IE=0
Tp=1000C
Emitter Cutoff Current IEBO
2N5400, 5401 50 nA | VEB=3V Ic=0
2N5550, 5551 50 nA | VEB=4V Ic=0
Collector-Emitter Saturation Voltage VCE(sat)

0.2 v Ic=10mA IB=lmA
0.151 v Ic=10mA IB=lmA

Note 1 s Equal to the values of absolute maximum ratings.



2N5400 2N5401 2N5550 2N5551

PARAMETER SYMBOL MIN TYP MAX |UNIT TEST CONDITIONS i
Collector-Bnitter Saturation Voltage | VE(sat) i
2N5400, 5401 0.5V Ic=50mA Ip=Smk |
2N5550 0.25/ V Ic=50mA IR=%mb :
285551 0.2 | Vv Ig=5Cuk .
Base-Emitter Saturation Voltage VBE(sat) |
All types - 1V i
2N5400, 5401 1/ v ;
2N5550 1.2 V
2N5551 1l v
Current Gain-Bandwidth Product fp
2N5400 100 160 400 | Mz gl OmA  VoR=107
2N5401, 5550, 5551 100 160 300 | Mz YevlUan  Vop=107
Collector-Base Capacitance Codb 4 f oo VCg~10V IE=0 f=1MHz|
Emitter-Base Capacitance Cidb
_2N5550 onl; s | pR Ygp=0.5V Ig=0
2N5551 only 2G | pF {=1MHz
Noise Figure NF IC=250pA VCE=SV
285400, 5401, 5551 only 8| 4B Rg=1Kn f=10Hz-15KHz|
2N5550 only 10 | aB

D.C, AND SMALL SIGNAL CURRENT GAIN AT TA=25¢C

RrE Ic=1mA
TYPE hfe @ VoE=10V
@ Ic=lmA VCE=5V @ Ic=10mA VCE=5V @ Iow=50mA  VGE=SV f=1kHz
MIN MAX MIN Max MIN MAX MIN MAX
2N5400 30 4c 180 40 30 200
2N5401 50 60 240 50 40 200
2N5550 60 60 250 20 50 200
2N5551 80 80 250 30 50 200
R vs  Ic VBE(sat) & VCE(sat) vs I¢
200 m Pulse Test 1.0;Tse Test TA=2500]
il TA-25°ﬁ Ic.10Ip
16 .8
&0 “[ '20\1 »> 0 =
RS g Tpz(setlir
120 - .6
D (o 0
w7 7z VOLT
80 0.4
40 0.2 v
| {{VCE(sat).ll -
0 0 L
0.1 1 10 100 0.1 1 10 100
I (ma) Ic (ma)

2.78,0710B.7100B



2N5447 through 2N5450
COMP!FMENTARY SILICON GENERAL PURPOSE AF TRANSISTORS

CASE TO-92F
THE 2N5447, 2N5448, 2N5449, 2N5450 ARE ?
SILICON PLANAR EPITAXIAL TRANSISTORS
FOR GENERAL PURPOSE MEDIUM POWER AMPLIFIER
APPLICATIONS. THE 2N5447, 2N5448 ARE PNP
AND ARE COMPLEMENTARY TO THE NPN 2N5449,
2N5450 RESPECTIVELY.
CEB
) 2N5449(NPN;
ABSOLUTE MAXIMUM RATINGS For ronin. ON5447(PNP)  2N5448(PNP)  2N5450(NPN
Collector-Base Voltage Vepo 40V 50v 50V
Collector-Bmitter Voltage VcrEo 25V 30V 30V
Enitter-Base Voltage VEBO 5V 5v 4
Collector Current Ic 0.2A 0424 0.8A
Collector Peak Current (t<10mS) Ien 0.6A 0.64
Total Power Dissipation (TC< 25°C) Piot l.2w
(Ta<25°¢C) 500mW  **
Operating Junction & Storage Temperature T4s Tstg =55 to 150°¢C
#* 360mW in JEDEC registration.
Ptot vs TA BFE (NORMALIZED) vs IC
2.0 - 2,0
T 25|
. VCE=5V ,
15 E 1. Pulsg Test.
151
Ptot 3] N
() 1.2 oy5447 285448 4
1.0 o)
E o.0Famsatd 2082 N
8.5 £ 0.4 N
0 0
0 1 10 100 1000

Ic (ma)



2N5447 through 2N5450

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX [UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO Ic=0.1mA Ig=0
285447 40 v
2NZ448, 2N5449, 2N5450 50 v
Collector-BEmitter Breakdown Voltage LVCEQ * Ic=10mA Ip=0
2N5447 25 v
2N5448, 2N5449, 2N5450 30 \J
Emitter-Base Breakdown Voltage BVERO 5 v IE=0.1mA Ig=0
Collector Cutoff Current IcBO 100 | nA | VCB=20V Ig=0
Emitter Cutoff Current IEBO 100 | nA| Vgp=3V Ig=0
Collector-Enitter Saturation Voltage VCE(sat)*
2N5447, 2N5448 0.25| v Ic=50mA  IB=SmA
2N5449 0.6 | V IC=100mA IB=5mA
2N5450 0.8 | Vv Ic=100mA Ip=5mA
Base-Emitter Voltage VBE *
2N5447, 2N5448 0.6 1.0 | V| Ic=50mA Veg=5V
2N5449, 2N5450 0.5 1.0( Vv IC=100mA VCE=2V|
D.C. Current Gain 2N5447 HFE * 60 300 Ic=50mA Veg=5V
2N5448 30 150 Ic=50mA  VCE=5V
2N5449 100 300 Ic=50mA VCE=2V
2N5450 50 150 Ic=50mA Vggp=2V
Current Gain-Bandwidth Product fp
2N5447, 2N5448 100 MHz Ic=50mA VCE=5V
2N5449, 2N5450 100 MHz| IC=50mA VCE=2V
Collector-Base Capacitance Cob 12 [ pF| VgB=10V  Ig=0
f=1MHz
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
£
2.0 VCE(sat) & VBE vs Ic 250 T ve Io
: Tl Ta=255¢ ' TA=250¢
Pulse Test VCE=57
1.6 200 =
]
1.2 fp 150
voLT l s (Miiz) /£ \
VBE ¢
0.8} g N cEaST—E 100
0. 50
VCE(sat) %
o"@ Ig=10Ts | 11 0
1 & 10 100 1000 1 10 100 1000
Ic (mA) Ic (ma)

1.78.0650B.65008



2N5490 2N5492 2N5494 2N5496
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS

THE 2N 5490, 2N 5492, 2N 5494 AND 2N 5496

ARE NPN SILICON SINGLE DIFFUSED MESA POWER
TRANSISTORS DESIGNED FOR LOW SPEED SWITCH-

ING AND AUDIO AMPLIFIER APPLICATIONS.
THEY FEATURE LARGE SAFE OPERATING AREA.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage
Collector Current

Base Current

Total Power Dissipation @ Tc<25°C

@ Ta25°¢C

Junction Temperature
Storage Temperature Range

THERMAL RESISTANCE
Junction to Case
Junction to Ambient

10

SAFE OPERATING AREA (D.CJ

" Pom25°C

N

2N5490,/2N5494

1]

1%

" 2N5492 ]

, 2N5496 4

]

i

Vee(v)

10 30

Vceo
VCEO
VEBO
Ic

Ip
Pot

T
Tstg

°Jc
93ja

Hee NowuLIzZey

CASE T0-220B

BCE

2N54 90,
6CV
LoV

75V
55v
5V
7h
3A
50W

1.8w

150°C

2N5492

2N5496
90V

70v

=55 to +150°C

2.5%/wW max.
709C/W  max.
Bee nowwrzzen ¥8 I
16 . o
1.4 T,=25°C
,/
1. /r‘
1.0 \
0
. \
\
0,6] \
e A
Pulse Test
0
0.01 0.1 1 10



2N5490 2N5492 2N5494 2N5496

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
PARAMETER SYMBOL MIN TYP MAX [UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVcgo * Ic=0.1A Ip=0
2N5L,90/L 40 v
2N5492 55 v
25496 70 v
Collector-Emitter Breakdown Voltage Lcgr ¥ Ic=0.1A Rpg=100%
2N54,90/4 50 v
2N5492 65 v
2N5496 8c v
Collector-BEmitter Breakdown Voltage LVCgv * Ig=0.1A
2N5490/k 60 V | Vgg=1.5V
2N5492 75 v
2N5496 90 v
Collector Cutoff Current 2N5490 IcER 2 | mA | VCE=LOV Rpp=1000
2N54,92 0.5 | mA | Vgg=55V Rpg=100Q
2N5498 0.5 | mA | VCE=4OV Rpg=1004
2N5496 0.5 | mA | Vgg=70V Rpg=1000
Collector Cutoff Current 2N5490 ICER 5 | mA | VCE=4OV RBE=10092
@ Tc=150C 2N5492 3.5 | mA | VcE=55V Rpp=100Q
2N545L 3.5 | mA | Vog=4OV Rpp=10002
2N5,96 3.5 | mA | Vcg=70V Rpg=1000
Collector Cutoff Current 285492 Icey 1 | mA | Vcg=70V Vgp=1.5V
2N54.94 1 | mA | Veg=55V Vgg=1.5V
2N54,96 1 | mA | VCE=85V Vgp=l.5V
Collector Cutoff Current  2N5,92 Iy 5 | mA | VE=T0V Vgg=1.5V|
@ Tc=150°C 2N5491 5 | mA | Veg=55V Vgp=1.5V|
2N54L96 5 | mA | VCE=85V Vgp=1.5V|
Emitter Cutoff Current IEBO 1| mA | Vgg=5V Ig=0
Base-Emitter Voltage 2N5490 VEE * 0.83 1.1 {V Ig=2A Veg=kV
2N5492 0.92 1.3 | V | Ig=2.5A VCE=4V
2N5L9L 1.0 1.5 |V Ic=3A VCE=AV
2N5496 1.05 1.7 | V | Ic=3.5A Vgg=hV
Collector-Emitter Saturation Voltage VCE(sat)
2205490 0.25 1(v Ic=2A Ip=0.2A
2254.92 0.3 1|V |Ic=2.5A Ip=0.25A
2N5L9L 0.35 1|V Ic=3A Ip=0.3A
2N5496 0.4 1|V Ig=3.5A Ip=0.35A
D.C. Current Gain 2N5490 HFg * 20 100 Ig=2A VCE=LV
2N5L92 20 100 Ic=2.5A VCE=4V
2N51,5l 20 100 Ig=3A VCE=LV
2N5496 20 100 Ic=3.5A VCE=bV
Current Gain-Bandwidth Product fr 0.8 MHz | IC=0.5A VgE=4V

# Pulsd Test : Pulse Width=0.3mS, Duty Cycle=1¢

12,77.MB/MD



2N5810 through 2N5819
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

THE 2N5810 THROUGH 2N5619 ARE SILICON PLANAR Lg:;"’?:g;g:fm gﬁ ’s‘;;"ul
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVERS AND amas el = e
OUTPUTS, AS WELL AS FOR UNIVERSAL APPLICATIONS. @
THEY ARE SUPPLIED IN TO-92F PLASTIC CASE WITH
OPTIONAL X-67 HEAT SINK. THE 2N5810, 2, 4, 6, 8 ! o]
ARE NPN AND ARE COMPLEMENTARY TO THE PNP 1}
2NS811, 3, 5, Ty 9. 15mm
CEB - B
2N5810, zsm; 2N5814, 6, egmg

ABSOLUTE MAXIMUM RATINGS ror fon, voltage i 2N5611, 3(PNP 2N5815, 7, 9(PNP
Collector-Base Voltage VeBO 35V 50V
Collector-Emitter Voltage (VBE=0) VCES 35V 50V
Collector-Bnitter Voltage (IB=0) VCEO 25V 40V
Emitter-Base Voltage VEBO S5V
Collector Current Ic 0.75A
Collector Peak Current (t<10mS) IcM 1.5A
Total Power Dissipation @ Tc<25°C Ptot l.4wW

With X-67 Heat Sink @ TA<250C 800mW

No Heat Sink @ TA<259¢ 625mW  **
Operating Junction & Storage Temperature Tj, Tstg -55 to 1500C

#*  500mW in JEDEC registration.

2.0 Ptot vs IC 2 HFE (NORMALIZED) vs IC
: TA=250C
- ] [T Veze2y.
a 1.6 se Test
15
g 1.2 N
o font? m.:m.J
€ o.8 \*\\
g N\
-5 \
0.4 N
o I |
200 1 10 100 1000

Ic (mA)



2N5810 through 2N5819

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

0 -
PARAMETER sympor, | 2N°810 thru' 2NB19 werw | mgsm conpITIONS
MIN MAX
Collector-Base Breakdown Voltage BVCES I1c=0.01mA VBE=0
2N5810, 1, 2, 3 35 v
2N5814, 5, 6, T, 8, 9 50 v
Collector=Zmitter Breakdown Voltage LVCEO * Ic=10mA IB=0
2N5810, 1, 2, 3 25 v
2N5814, S5, 6, T, 8, 9 40 v
Collector Cutoff Current IcBO 100 nA | VcB=25V Ig=0
15 pA | VeB=25V 1g=0
Tp=1000C
Emitter Cutoff Current IEBO 10 PA | VEB=5V IC=0
Collector-Emitter Saturation Voltage ch(sat)* 0.75 v Ic=500mA IB=50mA
Base-Emitter Saturation Voltage VBE(sat)* 1.2 v Ic=500mA IB=50mA
Base-Emitter Voltage VBE * 0.6 1.1 v Ic=500mA VCE=2V
D.C. Current Gain Hpg * Ic=2mA VCE=2V
2N5810, 1 60 200
2N5812, 3 150 500
2N5814, 5 60 120
2N5816, 7 100 200
2N5818, 9 150 300
D.C. Current Gain HFE # Ic=500mA Vog=2V
2N5810, 1 45
2N5812, 3 60
2N5814, 5 20
2N5816, 7 25
2N5818, 9 25
Current Gain-Bandwidth Product fp Ic=50mA VCE=2V
2N5810, 1, 4, 5 100 MHz
2N5816, T 120 MHz
2N5812, 3, 8, 9 135 MHz
Collector-Base Capacitance Cob 15 pF | VcB=10V 1IE=O
f=1MHz
Emitter-Base Capacitance Cib 55 pF | VEB=0.5V I¢=0
f=1MHz
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
VeE(sat) & VBE vs IcC fp_vs Ic
2.0 TpA=250C 20 Ta=25%
se Test VCE=2V
1.6 200
ot
1e2 : £ 150 Pa Y
voLT (MHz)
0.8.72 atl 100 a
© VrE=2V_L1tH '
11 50
0.4 |-
VeE(sat) )
@ Icw1CIB
0 ey 0
1 10 100 1000 1 10 100 1000
Is  (mA) Ic  (mA) 1.78.83004.0830A



2N5820 through 2N5823
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

CASE T0-92F X-67 Heat Sink

THE 2N5820 THROUGH 2N5823 ARE SILICON PLANAR
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVERS @
AND OUTPUTS, AS WELL AS FOR UNIVERSAL APPLI-

CATIONS. THEY ARE SUPPLIED IN T0-92F PLASTIC o
CASE WITH OPTIONAL X-67 HEAT SINK. THE f——--
2N5820, 2N5822 ARE NPN AND ARE COMPLEMENTARY 15mm
TO THE PNP 2N5821, 2N5823. d
CEB
2N5820,2(NPN
ABSOLUTE MAXIMUM RATINGS for . noge 2N5821, 3(PNP
Collector-Base Voltage VcBO T0v
Collector-Emitter Voltage (VBE=0) VCES 70V
Collector-Bmitter Voltage (Ip=0) VeEo 60V
Emitter-Base Voltage VERO 5v
Collector Current Ic 1A *%*
Total Power Dissipation (TC<25°C) Ptot 1.4W **
With X-67 Heat Sink (TA'425°C) 800mW **
No Heat Sink (Tag25°C) 625mW**
Operating Junction & Storage Temperature Tjr Tstg -55 to 150°C
#* This exceeds JEDEC registered value.
Ptot vs Ta HFE (NORMALIZED) vs IcC
2.0 2.0 |m Tpm250,,
Pulse Test
B L6 Il VCE=2V.
1.5 N I
Piot &
to
g 1.2 g \\
(mW) 1.0 o
Z N
E 0.8 \
0.5 =
0.4
(o] 0
[¢] 50 100 150 200 1 10 100 1000

Ta () Ic (mA)



2N5820 through 2N5823

ELECTRICAL CHARACTERISTICS (TA=25°C

unless otherwise noted)

PARAMETER SYMBOL | MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage | BVggs 70 v I¢=0.0lmA Vgg=0
Collector-Emitter Breakdown Voltage | LVpgo # 60 v Ic=10mA Ip=0
Collector Cutoff Current IcBO 100 | nA Vep=25V 1g=0

15 pA Vep=25V 1Ig=0
Ta=1000C
Enitter Cutoff Current IEBO 10 | pa VEp=S5V IC=0
Collector-Emitter Saturation Voltage VeE(sat)* 0.25 0.75} Vv Ic=500mA Ip=50mA
Base-Emitter Saturation Voltage VBE(sat)* 0.9 1.2 [V | Ic=500mA Ip=50mA
Base-Enitter Voltage VBE * 0.6 0,85 1.1 | v Ig=500mA Vog=2V
D.C. Current Gain HFE »
2N5820, 2N5821 60 120 Ic=2mA  Vog=2V
2N5822, 2N5823 100 200 Ic=2mA VoE=2V
2N5820, 2N5821 20 Ic=500mA Vgg=2V
2N5822, 2N5823 25 Ic=500mA Vog=2V
Collector-Base Capacitance Ceb 15 | pF VCB=10V Ig=0
f=1MHz
Current Gain=Bandwidth Product £ 140 MHz | Ic=50mA VCE=2V
* Pulse Test 3 Pulse Width=0,3mS, Duty Cycle=1%
2.0 VBE(sat) & VCE(sat) vs Ic fr vs Ic
[]]|Pulse Test 250 Ty=2500
Ta=250¢ VCE=2V
1.6 Ic=10Ip 200
1.2 150 “
fp Ral N
voL? v
0.8 o (qu} A
VpE(sat) T 00 i
0.4 50 / I
L1 . y 4/
VCE(sat) o
o 0
1 10 100 1000 1 10 100 1000
Ic (ma) Ic (ma)

2.78,8100B.0810B



2N5824 through 2N5828

NPN SILICON AF SMALL SIGNAL TRANSISTORS

THE 2N5824 THROUGH 2N5828 ARE NPN SILICON CASE TO-92F
PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF
SMALL SIGNAL AMPLIFIERS AND DZRECT COUPLED
CIRCUITS.
CEB

ABSOLUTE MAXTMUM RATINGS
Collector-Base Voltage VeBO 50v
Collector-Emitter Voltage VeEo 40V
Emitter-Base Voltage VEBO 5V
Collector Current Ic 100mA
Total Power Dissipation (TA<£25°C) Piot 360mW

: derate 2.88mW/OC above 250C
Operating Junction & Storage Temperature Tjs Tatg =55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX (UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BV¢BO 50 v Ic=0.0lmA Ig=0
Collector-Emitter Breakdown Voltage | LVCEO 40 v | 1c=10mA (Pulsed)

Ip=0
Collector Cutoff Current IcBO 50 | nA | Vgp=40V Ig=0
10 | pA | Vcp=40V Ig=0
Ta=1000C
Emitter Cutoff Current IEBO 50 | nA | Vgp=5V Ic=0 |
Collector-Emitter Saturation Voltege| VCE(sat) 0,07 0,125 v Ic=10mA Ip=lmA
Base-Emitter Saturation Voltage VBE(sat) 0.7 0.78} V ICc=10mA IB=ImA
Base-Enitter Voltage VBE 0.5 0.65 0.9 | Vv | Ic=2mA VCE=10V
Current Gain-Bandwidth Product fp i
2N5824,5,6 90 250 | MHz| Ic=2mA VCE=10V
2N5827,8 90 350 | MHz| Ic=2mA VCE=10V
Collector-Base Capacitance Ced 1.9 4 | pP | VCB=10V Ig=0
f=1MHz
Feedback Time Constant CcThb! Ig=2mA VCE=10V
2N5824 65 pS | £=31.8MHz
2N5825,6 80 PS
2N5827,8 100 pS




2N5824 through 2N5828

D.C. AND SMALL SIGNAL CURRENT GAIN (BFE, hfe) AT Ta=250C

TYPE HFE @ IC=2mA VCE=5V hfe @ Ic=2mA V(g=5V f«1KHz

MIN MAX MIN MAX
2N5824 60 120 60 180
2N5825 100 200 100 300
2N5826 150 300 150 450
2N§5827 250 500 250 750
2N5828 400 800 400 1200

TYPICAL CHARACTERISTICS AT Ta=250C

D.C. CURRENT GAIN
Vs COLLECTOR CURRENT

VBE AND VCE(sat)
vs COLLECTOR CURRENT

Pulse Test
HEgl || Pulse Test V) ey
Vee=sv .
600 1.2
10
00 VBE - pin
08 -
© Vcg=10 =
3 06
| T i
200 = VCE(sat)
02 @ Ic=20 Ig =
Ll T
[} ) —r1ill
0.01 01 1 10 100 0.1 1 10 100
Ic (mA) Ic (mA)
h—PARAMETERS (NORMALIZED)
VS COLLECTOR CURRENT *
10 ==
A AN
AN \\ *Typical values at
vee=sv ||| Ic=2mA  Vgp=5V
he (N) \\‘ \\"i f=1KHz i o
h
e \\‘ L4 HEg(D.C) 300
N
\ < higl1KHz2) 4.5Kohms
1.0[E hge hye{1KHz) 330
! - hrg(1KHz) 21074
Lo __ N hoel1KHz) 30umhos
02
0.1 1 10
Ic (mA)

2.78.4300A/B



2N6027 2N6028
PROGRAMMABLE UNIJUNCTION TRANSISTORS

The Micro Electronics Programmable Unijunction Transistor (PUT) is a three-terminal planar passivated PNPN

device in TO-92 pack The inals are desi d as anode, gate and cathode.

The 2N 6027 and 2N 6028 offer outstanding circuit design flexibility. External resistors can be selected to meet
* needs in prog ing the unijunction ch istics such as 7], Raa, lp and Iy.

The 2N 6028 is designed for long interval timers and other applications requiring low peak point current. The
2N 6027 is designed for general use where the low peak point current of the 2N 6028 is not essential.

For further inf ion, refer to Application Notes Nos. 143, 144 and 158.

FEATURES APPLICATIONS PACKAGE
¢ PROGRAMMABLE 7); Rggs Ips lv » OSCILLATORS AND TIMERS 70-92
© LOW LEAKAGE CURRENT = TRIGGER DEVICES 1
o LOW PEAK POINT CURRENT
LATCHI ITC|
o LOW FORWARD VOLTAGE - ING SWITCHES 4 @
o HIGH PULSE OUTPUT VOLTAGE * PULSE SHAPING CIRCUITS
¢ LOW COST = SENSING CIRCUITS
ABSOLUTE MAXIMUM RATINGS AGK
Voltage Current
Gate-Cathode Forward Voltage +40 V Peak Forward Anode Current,
Gate-Cathode Reverse Voltage -5V Non-repetitive (10 4sec pulse) 5A
Gate-Anode Reverse Voltage +40 V DC Gate Current +20 mA
Anode-Cathode Voltage +40 V Capacitive Discharge Energyt 250 «J
Current Power
rren Total Average Power* 300 mW
DC Forward Anode Current* 150 mA Tlmpoutul:-
Peak Forward Anode Current, : Opersting Ambient*
R?::':&::d('ooc‘;;'; pulse VA T!:.mporatuu Range ~50°C to +100°C
widsh, uty *Derate currents and powers 1%/°C above 25°C
(20 wsec pulse tE=} CV? capacitor discharge energy with no

width, 1% duty cycle) 2A current limiting



2N6027 2N6028

ELECTRICAL CHARACTERISTICS AT Ta =25°C {unless otherwise specified)

2N6027 | 2N6028

CHARACTERISTICS SYMBOL{FIG. NO. Min. Max. [Min. Max, |[SNITS TEST CONDITIONS

Peak Point Current Ip 1 2 15 | A Vs=10 Volts Rc=1Ma
5 10| A Vs=10 Volts Rc=10 Kan
Offset Volitage \'As 1 22 186} 2 6|Volts| Vs=10 Volts Ra=1Mn
2 6] 2 .6{Volts| Vs=10 Volts Rc=10 Ka
Valley Current Iv 1 50 25| pA Vs=10 Volts Re=1Mn
70 25 MA Vs=10 Volts Re=10 Ka
Gate-Anode Leakage Current leAo 2 10 10| nA Vs =40 Volts, Ta=25°C
100 100 | nA Ta=75°C
Gate - Cathode Leakage Current laks 3 100 100 | nA Vs =40 Volts, VA=0
Forward Voltage VF 1 1.5 1.5 | Volts| 1F=50 mA
Pulse Output Voltage Vo 4 6 6 Volts
Pulse Voltage Rate of Rise tr 4 80 80 |nsec.
+V
A L +
s lcao l Vs
E% L
X

Figure 2 Figure 3

Y
o m, R
‘L@E) V’_-ZF_. v‘.‘%ﬁv To-mvaus “

S
Soiox ED o
E e f
]
I
<) |
CO0F Ve T 2K |
o8V — !
= 200 = :
tr
N Figure 4

WAD B "

Figure 1



2N6027 2N6028

TYPICAL CHARACTERISTICS AT Ta=25°C (unless otherwise specified)

o~ PEAK POINT CURRENT — MICROAMPS

o - GATE SOURCE RESISTANCE ~ Kohme

I VS GATE SOURCE RESISTANCE

&~ PEAK POINT CURRENT ~ NORMALIZED

AMBIENT TEMPERATURE -

I VS TEMPERATURE AND Rac

i s
i -
2
§ “\\
i Ny
Sy

AMBIENT TEMPERATUR: ~ ¢

Vr VS TEMPERATURE AND Rc

1~ VALLEY CURRENT ~ MILLIAMPS

Iv VS “ON STATE" GATE CURRENT

—
?
g [~ T
i
R
i, X
£
3
g
i
:
i

ANBIENT TEMPERATURE =T

Iv VS TEMPERATURE AND Ra

o
e I~ Foox s
.
TR A
< T -
§ E
A I i
: == 20 0

V= SUPRLY VOLTAGE - VOLTS

PULSE OUTPUT VOLTAGE



2N6027 2N6028

APPLICATIONS

Oscillator

The use of the diode 1N4154 and 1 meg resistor at the gate
gives low peak point current, therefore reducing the shunting effect
of the PUT on Cr during the charging period. The diode also tem-

perature compensates Vac which drifts at about —2.5mV per °C.
The circuit oscillates at 100Hz which is kept within 1% from

—30°C to 75°C.

+12v

an

RESET

Ten-minute Time Delay Relay

The PUT uses high gate source resistance
(1M-ohms) and draws negliglble current from the RC
network during the delay time. When the SCS is
triggered by the PUT, the relay is energized. C is

I3
™ £ 18K
marse
2n6028 L
Rl F.
T Ew Emx
4o
Myt 200
RELAY
coi
1500
23

short-circuited by a pair of relay contacts. This
condition ensures that accurate timing is repeatable
because C is always charged from zero volt after
the circuit is reset. Time delay is approxi

Fox 3

Y
10 minutes at R =4.7 M-ohms.

Monostable Multivibrator

The PUT is normally ON. A positive
pulse at the input turns Q1 on, C is discharged
rapidly through the saturation resistance of
the collector-emitter junction. The PUT be-
comes OFF. At the removal of the input
pulse, Q1 is cut off. C is charged through R
towards +20V. When the peak point voltage
is reached, Q: fires and returns to the latching

3=

state again due to the large holding current
through R.

Warble Alarm Circuit

This alarm can be easily heard in noisy background.
Q: and Qs forms a tone generator in which the fundamental
frequency is modulated by the sawtooth output of Qi.

Tone frequency =~ (500-800)Hz
Sawtooth frequency ~ 2.5Hz

SCR Phase Control

The conduction angle of the SCR is controlled by the
PUT oscillator which is synchronized from the a,c. line. This
ensures that the SCR is triggered at the same point on the
a.c. cycle each time.

The conduction angle of the SCR can be varied from
30° to 160° by using the 100 k-ohm variable resistor.

56K 3

ScR
2Naaa3

D

3.78.8210



2N6111 2N6109 2N6107
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2N 6111, 2N 6109 AND 2N 6107 ARE PNP
SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS. THE 2N 6111,
2N 6109 AND 2N 6107 ARE COMPLEMENTARY TO
2N 6288, 2N 6290 AND 2N 6292 RESPECTIVELY.

CASE T0-220B

ABSOLUTE MAXIMUM RATINGS 2N 6111 2N 6109 2N 6107
Collector-Base Voltage - VcBo LoV 60V 8oV
Collector-Emitter Voltage - VCEO 30V 50v 70v
Emitter-Base Voltage - VEBO 5v
Collector Current -Ig 7A
Base Current bl §: 3A
Total Power Dissipation @ TC425°C Piot LW

@ Tas25°¢ 1.8¢
Junction Temperature Tj 150
Storage Temperature Range Tstg =55 to +150°C

THERMAL RESISTANCE

Junction to Cacc Ojc 30.12°C/W max.
SAFE OPERATING ARFA (9.€.) ' Beg nowurizen ¥° Tc
10 = - TC-25°c 1.6~ 4 . N\
1.4 i
a4 LU
3 N\ 5] 1. i \
-
1.
2 \ 2 \
..'.'-’ S o.
2N§111 h £ 0
0.3 2N6109 M 04—
2N6107- S Pulse Test
T O |
0.1 | Ta=25%]|
100
13 w0 X 0.01 0.1 1 10

e “Ic ()



2N6111

2N6109 2N6107

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PABAMETER SYMBOL | MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage |-LVCEQ * ~IC=0.1A Ip=0
2N 6111 30 v
2N 6109 50 \4
2N 6107 70 v
| Collector-Bmitter Breakdown Voltage |LVCER * ~Ic=0.1A RBE=1008
2N 6111 40 v
2N 6109 60 v
2N 6107 80 v
Collector-Emitter Cutoff Current ~IcE0
2N 6111 1 mA |-VCE=20V Ip=0
2N 6109 1 mA (-VCE=40V Ip=0
2N 6107 1 mA |-VCE=60V Ip=0
Collector-Emitter Cutoff Current ~ICER
2N 6111 0,1 | mA (-VCE=35V Rpp=100R
2N 6109 0.1 | mA |~-VcE=55V Rpp=1000
2N 6107 0.1 | mA |~-VcE=75V RpE=100.0
2N 6111 2 | mA |-Veg=30V Rpp=100n
T¢=1500C
2N 6109 2 mA |-VCE=50V Rpg=1008
T¢=1500C
2N 6107 2 mA |-VCE=70V RBE=100
T¢=1500¢C
Collector-Emitter Cutoff Current =IcEV
2N 6111 0.1 | mA |-VCE=37.5V -VEB=1.5V
2N 6109 0.1 | mA [-VCE=56V  -VEB=1.5V
2N 6107 0.1 | mA [-Vep=75V  -VEB=1.5V
2N 6111 2 | mA |-VCE=30V  -Vgp=1.5V
Te=1500C
2N 6109 2 | mA [-VCE=50V  ~VEB=1.5V
Tc=150°C
2N 6107 2 mA [-VCE=70V  -VEB=1.5V
. TC=150°C
Emitter-Base Cutoff Current ~IgBo 1 mA (-VEB=5V Ic=0
Collector-Emitter Saturation Voltage -VCE(sat )| *
2N 6111 0.35 1 V |-Ic=3A -IB=0,3A
2N 6109 0,3 1 V  |-Ic=2,5A -1B=0.,25A
2N 6107 0,3 1 |V [-Ic=2A -~Ip=0,2A
All types 305 | V |-Ic=7A -Ip=3A
Base-Emitter Voltage 2N 6111 |-Vpg * 1.05 1,5 V |-Ic=3A -VCE=4V
2N 6109 0:97 15 | V |-IC=2,5A-VCE=4V
2N 6107 0.93 15| V |~Ic=2A —VCp=4V
All types 3 V |-IC=7A -VCE=4V
D.C, Current Gain 2N 6111 HFE * 30 150 -Ic=3A -VCE=4V
2N 6109 30 150 ~Ic=2.5A ~VeE=4V
oN 6107 30 150 -Ic=2A -VCE=4V
All types 2.3 ~Ic=7A ~=VCE=4V
Current Gain-Bandwidth Product fp 10 MHz |-Ic=0,5A -VCE=4V
Collector-Base Capacitance Cob 250 ( pF |~VCB=10V 10 f=1MHz
Small Signal Current Gain hse 20 -I=005A-VCE=4V f=50KHz

* Pulse Test : Pulse Width=0,3mS, Duty Cycle=1%

12.77.0850E



NPN SILICION EPITAXIAL

2N6121 2N6122 2N6123

BASE POWER TRANSISTORS

THE 2N 6121, 2N 6122 AND 2N 6123 ARE NPN
SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS. THE 2N 6121,
2N 6122, 2N 6123 ARE COMPLEMENTARY TO

2N 6124, 2N 6125, 2N 6126 RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage

Collector Current

Base Current

Total Power Dissipation ('rc;25°c)
Junction Temperature

Storage Temperature Range

THERMAL RESISTANCE
Junction to Case

Pt vs T

ot A
50
!
z %
2 N2,
ﬂf \ io&
2 \%J
&,
10‘ ‘@l
L N
o 100 200

Tstg

ejc

CASE TO-220B

2N 6121 2N 6122 2N 6123

v 60v 80V
45v 60v sov

5V

bA

1A

how

150%

_55 to +150°C

3,12°C/W  max.

_ SAFE OPEATING ARFA (n.c.)

TC=250C




2N6121 2N6122 2N6123

ELECTRICAL CHARACTERISTICS (TA=25°C

unless otherwise noted)

PARAMETER SYH?OL MIN TYP MAX | UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVcgo * Ic=0,1A Ip=0
oN 6121 45 v
2N 6122 60 v
2N 6123 80 v
Collector~Base Cutoff Current IcBo 0.1 | mA | Vep=Vcpo IE=0
Collector-Bmitter Cutoff Current Icgo 1| mA | Vcp=Vcgo IB=0
Collector-Emitter Cutoff Current IcEv 001 | mA | VCE=VCEO VEB=1.5V
2| mA | VCE=VCEO VEB=1.5V
T¢=125C
Emitter-Base Cutoff Current IEBO 1| mA | VEB=5V Ic=0
Collector-Emitter Saturation Voltage VCE(sat)* 0,28 0,6 V Ic=1,5A 1Ip=0.15A
lob | V Ic=hA Ip=1A
Base~Emitter Voltage VBE * 0,87 1.2 V Ic=1.5A VcE=2V
D.C. Current Gain 2N 6121,6122 HFE * 25 100 Ic=1.5A VoE=2V
2N 6123 20 80 Ic=1.5A VCE=2V
oN 6121,6122 Hpg * 10 Ic=hA  Vgg=2v
2N 6123 7 Ic=4A  VCE=2V
Current Gain-Bandwidth Product fp 2,5 MHz | Ic=1A VCE=4V
Small Signal Current Gain hee 25 Ic=0.1A Vcg=2V
f£=1KHz
#* Pulse Test : Pulse Width=0,3mS, Duty Cycle=1%
L6 HFE NORMALIZED vs IC 6 VcE(sat) & VBE vs IC
L) l.
(o]
1.4 a il ”m 1.4 ”HTA=25 e
1 Vop=2V Pulse 'I"est
§ 22| 1.2 hﬂ /
3 1.0 Pulse Test 1.0
< ! V.
] = 0.8 BE
g 0.8 8 0. OV =2V 13
B 0.6 0,6
% o | o 11
ot [ — Rl
vCE( sat) /
0.2 N 0.21—01 =101y
Lol lll q
0 0,
0,01 0.1 1 10 0,01 0.1 1 10
Ic (a) Ic (a)

12.77.8700E



PNP SILICON EPITAXIAL

2N6124

2N6125 2N6126

BASE POWER TRANSISTORS

THE 2N 6124, 2N 6125 AND 2N 6126 ARE PNP
SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING , DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS, THE 2N 612k,
2N 6125, 2N 6126 ARE COMPLEMENTARY TO

2N 6121, 2N 6122, 2N 6123 RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage -
Collector-Emitter Voltage -
BEnitter-Base Voltage -
Collector Current -
Base Current -
Total Power Dissipation (T¢€ 250C)

Junction Temperature

Storage Temperature Range

THERMAL RESISTANCE
Junction to Case

Peot v8 Ty
Piot ¢
N
W)
¢ Ne:
\e N
\’ed\
10{—|— %
L
» hN
0 100 200

CASE T0-220B

BCE

2N 6124 2N 612 2N 6126

45V 60V’ 80V
u5v 60V 80V
5V
hA
1A
oW
150°C
=55 to #150°C

3.120C/W max,

SAFE OPERATING AREA (D.C.)
Y

Tg=25%C

Veso
VCEO
VEBO
Ic
IB
Pgot
T3
Tstg
8¢
10
3
-Ic
(a)
1=
0.3
0.1‘1

3




2N6124 2N6125 2N6126

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL | MIN TYP MAX| UNIT TEST CONDITIONS
Collector-Emitter Breakdown Voltage | —LVCEO * ~Ic=0,1A Ip=0
2N 6124 45 v
2N 6125 60 v
2N 6126 80 v
Collector-Base Cutoff Currenmt -IcBo Oel] mA Vcp=VcBo I1Eg=0
Collector-Bmitter Cutoff Current -ICE0 1 mA | VCE=VCE0 Ip=0
Collector-Emitter Cutoff Current ~Icrv 0,1 mA VCE=VCEO -VEB=145V
2 mA VCE=VCEO -VEB=1.5V
TC=1250C
Emitter-Base Cutoff Current -IEBO 1 mA | -Vgg=5V Ic=0
Collector-Emitter Saturation Voltagel -VCE(sat)] * 0.33 0,6] V ~Ig=1s5A -Ip=0,15A
lo] V -Ic=kA ~Ip=lA
Base-Emitter Voltage -VBE * 0.9 1.2) Vv -Ic=1.5A -VCE=2V
D.C. Current Gain Hpg «
2N 6124, 2N 6125 25 100 ~Ic=1,5A -VCE=2V
2N 6126 20 80 -Ic=1.5A -VCE=2V
2N 6124, 2N 6125 | Hpgp « 10 —Ic=hA ~VCE=2V
2N 6126 7 -Ic=hA -VcE=2V
Current Gain-Bandwidth Product fp 2.5 MHz | -Ic=1A -VCE=AV
Small Signal Current Gain hee 25 -Ic=0,1A -VCE=2V
f£=1kHz
* Pulse Test : Pulse Width=0,3mS, Duty Cycle=1%
1.6 NORMALIZED vs I¢ 1.6—YCE(sat) & ve Ic
e H TaA=25°¢ |
8 1.4 \\\ i 1. w Il Pulse Test
" 1. i 1. 4
1 1.
g g 4 l“
= 0. F:’ 0.8 Vg @-Vcp=2Vi-Ly
4
= 0.6 0.
0.4 0.
Pulse Test I
0.4-VCE-2V 0.9 JCE(eat)
* TA_zsoc . ‘. Ic=101; L1
% : 0!
g0 o 1 10 0.01 0.1 1 10
“Ic (a) . “Ic (a)

12.77.0870E



2N6129 2N6130 2N6131
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2N 6129, 2N 6130 AND 2N 6131 ARE NPN
SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS, THE 2N 6129,
oN 6130, 2N 6131 ARE COMPLEMENTARY TO

oN 6132, 2N 6133, 2N 6134 RESPECTIVELY.

CASE TO-220B

BCE
ABSOLUTE MAXIMUM RATINGS 2N 612! 2N 6130 2N 61 31
Collector-Base Voltage VeBo 4OV 60V 80V
Collector-Bmitter Voltage Vego 4OV 60V 80V
Emitter-Base Voltage VEBO 5V
Collector Current Ic 7A
Base Current IB 3A
Total Power Dissipation ('fc<25°c) Pt ot 500
Junction Temperature T.i 150°c
Storage Temperature Range Tstg =55 to +150°C
THERMAL RESISTANCE
Junction to Case eje 2.50C/w max,
Pt V8 Ty " SAFE OPERATING AREA (D.C.)
> | =" =25°
A\ o ]
40[ 3 AN
= & 3 N
A
Z \S - N
3 N & 3 ’
8 X 1 N\
[ 3 -
2 \i ! 6129 ||
. 0.3] 261300 ]
1"I N& : 'n6131$=
| X L
0 0.1
(1] 100 200 3 10 30 100
T .
'A(°c) Ver(v)



2N6129 2N6130 2N6131

ELECTRICAL CHARACTERISTICS (Ta=25°C

unless otherwise noted )

PARAMETER SYMBOL | MIN TYP MAX | UNIT TEST CONDITIONS
Collector-Emitter Breakdown Voltage Wm * Ic=0.1A I1p=0
2N 6129 40 v
2N 6130 60 v
2N. 6131 80 \4
Collector-Base Cutoff Current Icgo 0,1 mA VepVepo Ig=0
Collector-Emi ter Cutoff Current IcEo 2 | mA | Vop¥cgo Ip=0
Collector-Emitter Cutoff Current Icev 2 mA VCE=VCEO VEB=1.5V
T¢=1250C
Emitter-Base Cutoff Current IEBO 1 mA Vep=5V Ic=0
Collector-Emitter Saturation Voltage| VcE(sat)|* Ic=7A Ip=3A
2N 6129, 2N 6130 14 | Vv
2N 6131 2,0 v
Base~Emitter Voltage VBE * 0,95 2,0 \4 Ic=2,5A VCE=4V
D.C. Current Gain All types | HFE * 20 100 Ic=2.5A VCE=4V
2N 6129, 2N 6130 7 Ic=7A VCE=4V
2N 6131 5 Ic=7A VCE=4V
furrent Gain-Bandwidth Product 7 2.5 MHz | Ic=lA VCE=4V
Small Signal Current Gain hee 25 Ic=0.1A VCE=4V
£=1KHz

* Pulse Test : Pulse Width=0,3mS, Duty Cycle=1%

BFE vs Ic
80 -- . T
70} —Laet i _|=
- lﬂVCE"‘vzl
ilie, =25%
Hpg [iIFA
50 ll?ulse Test
w0 \
30
20
1
0 I
0,01 0,1 1
Ic ()

10

VoLT

VeE(sat) & VoE V8 I¢

1.

T T y=25%
1. Pulse Tes1‘:'
L2

il
1. s Tl
o.J* Vog=4V1
o.«: 1T y)
0. CE(sat)]]]| v
0.8—{Lc=10TIg !
m

8.01 0.1 1 10

I (a)

12.77.8500E



2N6132 2N6133 2N6134
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2N 6132, 2N 6133 AND 2N 6134 ARE PNP CASE TO-220B
SILICON EPITAXIAL BASE POWER TRANSISTORS

DESIGNED FOR SWITCHING, DRIVER AND OUTPUT

STAGES IN AUDIO AMPLIFIERS, THE 2N 6132,

2N 6133 AND 2N 6134 ARE COMPLEMENTARY TO

2N 6129, 2N 6130 AND 2N 6131 RESPECTIVELY.

BCE
ABSOLUTE MAXIMUM RATINGS 2N 6Y 32 2N 6132 2N 612
Collector-Base Voltage - VeBo 40V 60V 80V
Collector-Emitter Voltage - VCEO oV 60V 80V
Emitter-Base Voltage - VEBO 5V
Collector Current -Ic 7A
Base Current -Ig 3A
Total Power Dissipation (Tc<250C) Piot 500
Junction Temperature Tj 150°C
Storage Temperature Range Tstg -55 to +150°C
THERMAL RESISTANCE
Junction to Case 0jc 2,5°C /W max.
Pot ¥® Ta SAFE OVERATING AREA (D.C.)
50 | 10 TE=250C
T , .
ﬁo[ N Q’_ AN
—~ % 3 N il
= N\
% =< N
o 3 \ <
2 A& o1 \
LY 3 -
2 3 | :
10 A\ 0.3 2K6132—5]
I~ 2N6133 |
[~ 2N6134-
0, 0. 1
0 100 200 103 10 30 100

TA(oc) “Ver(v)



2N6132 2N6133 2N6134

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector~Emitter Breakdown Voltage |-LVcgro * =Ic=0.1A Ip=0
2N 6132 40 v
oN 6133 60 \4
2N 6134 80 v
Collector-Base Cutoff Current -IcBo 0,5 | mA VcB=VcBO IE=0
Collector-Emitter Cutoff Current -ICE0 2| mA VCE=VCEO Ip=0
Collector-Emitter Cutoff Current -Icpv 2| mA VCE=VCEO VEB=1.5V
T¢=1250C
Bmitter-Base Cuboff Current -IEBO 1| mA [-VEB=5V Ic=0
Collector-Emitter Saturation Voltage| -Vcg(sat)| * —Ic=7A -Ip=3A
2N 6132, 2N 6133 1| v
2N 6134 18| V
Base-Emitter Voltage ~Vpg * 0,97 2| V | -Ig=2,5A -VCE=4V
D.C. Current Gain All types | Hpg * 20 100 ~I¢=2.5A ~VCE=4V
2N 6132, 2N 6133 7 =ICc=7A - VCE=4V
2N 6134 5 —Ic=7A -VCE=AV
Current Gain-Bandwidth Product fp 2.5 MHz | -Ig=1A -Vcg=4V
Small Signal Current Gain hfe 25 ~Ic=0,1A ~VCE=4V
f=1KHz
* Pulse Test : Pulse Width=0,3mS, Duty Cycle=1%
HFE vs Ig VeE(sat) & VBE V8 I¢
™ 1, T
0 ’P'h' Ii‘; 6 :”“ Tp=250¢
702 ) a 1.4 P}f.lse :l'eaf(;‘
¥ il
: ! \ 5 Iy
60 t i e 1.2 i yrr
Hpg E i LAl
50 f TH 1,0} [ il
T\ g o elvm : i
i B 0. f
o R "3
30 illl 0. ii i
! i !
i 0.4 I /
0 Pulse Test | ° VCE(sat) | I
10} Vog=4V H i 0.21 @ Ic.)0Ip ’ B
oUmmasee L] 111 1
0,01 0.1 1 10 0.01 0.1 1 10
“Ic (a) ~Ic (a)

12.77.0850E



2N6218 through 2N6221
NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS

THE 2N6218 THROUGH 2N6221 ARE NPN SILICON CASE T0-92F  X-67 HEAT SINK

PLANAR TRANSISTORS INTENDED FOR USE IN TV, @
NIXIE-NEON TUBE AND OTHER GENERAL HIGH S
VOLTAGE APPLICATIONS. THE DEVICES ARE sen | 10]
SUPPLIED IN CASE TO-92F WITH OPTIONAL X-67 | i
HEAT SINK, 15m
4
CEB

ABSOLUTE MAXIMUM RATINGS 2N6218 2N6219 2N6220 2N6221
Collector-Base Voltage VcBO 300V 250V 200V 150v
Collector-Emitter Voltage VCEO 300V 250V 200V 150V
Emitter-Base Voltage VEBO 5v 5V 5v 5v
Collector Current Ic 50mA
Collector Peak Current . Ick 100mA
Total Power Dissipation @ TC £25°C Piot 1.5W

With X-67 Heat Sink @ Tp< 250C 800mW

No Heat Sink @ T4 <250¢ 625mW **
Operating Junction & Storage Temperature ’!‘3, 'i‘stg -55 to 150°C

** 0,5W in JEDEC registration.

H I
Piot vs TA FE ve °C
2.0 200 il
160 B8
1.5 1]
? |
Prot X ipg 120 o
(w) 1.0 o’l‘ 11 \ 04
. 3 n i
With 4&' &3 80 |y a ﬁ"&
X 2 N — “\» 2
Ser N 19
03 e\ 40 4
—aE S TA=250C
0 | & Pulse Test
0 50 100 150 200 0.1 1 10 100 1000



2N6218 through 2N6221

ELECTRICAL CHARACTERISTICS (TA=259C_ unless otherwise noted)

PARAMETER SYMBOL MIN MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBO Note 1 N Ic=0.1mA Ig=0
Collector-mitter Breakdown Voltage | LVcgo Note 1 v Ic=10mA Ip=0

(Pulsed)
Emitter-Base Breakdown Voltage BVEBO 5 v Ig=0.1mA Ig=0
Collector Cutoff Current ICRO
2N6218 0.5 pA | Vcp=250V  Ig=0
2N6219 1 pA Vcp=200V  IE=0
2N6220 1 pA VeB=150V  Ig=0
2N6221 1 pA | VCB=100V  Ig=0
Collector-Emitter Saturation Voltage| VCE(sat)
2N6218,9 1 v Ic=10mA Ip=lmA
2N6220,1 2 v Ic=20mA IB=2mA
Base-Emitter Saturation Voltage VBE(sat)
2N6218,9 0.6 0.75 v Ic=10mA Ip=lmA
2N6220,1 0.65 0.85 v Ic=20mA IB=2mA
Base-Emitter Voltage VBE 0.55 0.75 v Ic=20mA VCE=10V
D.C. Current Gain HFE 10 1C=2mA  VCE=10V
20 Ic=20mA VCE=10V
Current Gain-Bandwidth Product fp 50 MHz | IC=10mA VgE=10V
Collector-Base Capacitance Ceb 5 pF Vep=10V  Ip=0
f=1MHz
Eritter-Base Capacitance Ceb 70 PP Vgp=0.5V I¢=0
f=1MHz
Small Signal Current Gain hfe 20 300 Ic=20mA VCE=10V
f=1kHz
Note 1 : equal to the values of VCBO & VCEO ratings.
fp s Ic VBE(sat) & VCE(sat) vs IC
100 Vog=10V 10 i Te=10Ip |
s \\ P[lﬁl;e Test
80 i A=250¢
Vi 3 1+ ]
60 v
Ip Vi \ Vour L i
(MHz) 0! / E VBE(sat) i
4 / T 11} 111
— 4
0e3
20 [ |
Vee(eat) 41
N B o T
1 10 100 0. 1 10 100
Ic (ma) I (mA)

2.78.7300B



2N6288 2N6290 2N6292
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2N 6288, 2N 6290 AND 2N 6292 ARE NPN
SILICON EPITAXIAL BASE POWER TRANSISTORS

DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS, THE 2N 6288,
2N 6290, 2N 6292 ARE COMPLEMENTARY TO

2N 6111, 2N 6109, 2N 6107 RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS
Collector~Base Voltage
Collector-Emitter Voltage
Emitter—Base Voltage
Collector Current

Base Current

Total Power D‘i’ssipation
@ T<25°C

@ 1,<25°%
Junction Temperature
Storage Temperature Range

THERMAL . RESISTANCE
Junction to Case

SAFE OPERATING AREA (D.C.)

10

0,
1c=25 C
3
C)
HG 1 LY
0 2N6288
3 2N629
2N6292———]
o L1
1 3 10 3 100
VeE(v)

CASE TO-220B
BCE
2N 6288 2N 6200 2N 6292
VeBo L0V 60v 80V
Vego 30V 50V 70V
VEBO 5v
I 7A
I 3A
P,
tot uov
1,87
T 150°%
Tstg =55 to + 150%
B 0,
) S 3.12°0/W  max.
Bee nowurzzey V® Tc
1o F= T
1.«}%’-';VCE-4V T!'\\
|7,=25°C
81. 1|L°A
Pulse Test
E 1. Iit
S 0.8
o 0.6
00'
0.
0
0,01 0.1 1 10



2N6288 2N6290 2N6292

ELECTRICAL CHARACTERISTICS (Ta=25°C

unless otherwise noted)

PARAMETRER SYMBOL |MIN TYP MAX| UNIT TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVcEo* Ic=0,1A Ip=0
2N 6288 30 v
2N 6290 50 v
2N 6292 70 \4
Collector-Emitter Breakdown Voltage LVCER* Ic=0.,1A Rpp=1000
2N 6288 40 v
2N 6290 60 v
2N 6292 80 Y
Collector=Emitter Cutoff Current IcEO
2N 6288 1 |mA VCE=20V Ip=0
2N 6290 1 |mA |VCE=40V Ip=0
N 6292 1 |mA_ | VCp=60V IB=0
Collector-Emitter Cutoff Currenmt Ickr
2N 6288 0,1 |mA |Vcp=35V Rpp=1000
2N 6290 0.1 |mA |Vcg=55V Rpg=1000
2N 6292 0.1 |mA |VCE=75V Rpg=10022
2N 6288 2 mA VCE=30V Rpg=1000
Tc=1500C
2N 6290 2 |mA [VCE=50V RpE=100£0
Tc=1500C
2N 6292 2 mA VCE=70V RBE=100Q0
Tc=150°C
Collector-Emitter Cutoff Current IcEvV
2N 6288 0.1 | mA | VCE=37.5V VEB=1.5V
2N 6290 0,1 | mA VCE=56V VEB=1.5V
2N 6292 0,1 | mA VCE=75V VEB=1.5V
2N 6288 2 mA VCE=30V VEB=1,5V
Tc=150°C
2N 6290 2 mA VCE=50V VEB=1,5V
TCc=1500¢
2N 6292 2 mA VCE=70V VEB=1,5V
TC=1500C
Emitter~Base Cutoff Current IEBO 1 mA VEB=5V I¢=0
Collector~Emitter Saturation Voltage ‘VCE(sat )* '
2N 6288 0,35 1 V  |Ic=3A  Ip=0.3A
2N 6290 0.3 1 v Ic=2.5A Ip=0,25A
2N 6292 0,3 1 \4 Ig=2A ip=0.2A
Al]l types 345 v Ic=7A Ip=3A
Base~Emitter Voltage 2N 6288 VBE * 1.5 v Ic=3A VCE=4V
2N 6290 0,95 1.5 v Ic=2.,5A VCE=4V
oN 6292 0.9 1.5 | Vv |Ic=2a  Vop=tv
All types 3 v Ic=7A VCE=AV
DoC. Current Gain 2N 6288 HFg » | 30 150 Ic=3A  VCE=4V
2N 6290 30 150 Ic=2,5A VCE=4V
2N 6292 30 150 Ic=2A VCE=4V
All types 2.3 Ic=7A VCE=4V
Current Gain-Bandwidth Product fp 4 MHz [Ic=0,5A VCE=4V
Collector-Base Capacitance Cob 250 pF  |VcB=10V IE=O f=1MHz
Small Signal Current Gain hge 20 Ic=045A Vop=4V £=50KHz

*Pulse Test : Pulse Width=0,3mS, Duty Cycle=1%

12.77.8500E



2N6473 2N6474 2N6475 2N6476

COMPLEMENTARY
SILICON EPITAXIAL BASE AF POWER TRANSISTORS

THE 2N6473, 2N6474 (NPN) AND 2N6475 2N6476 CASE T0-2208

(PNP) ARE COMPLEMENTARY SILICON EPITAXIAL
BASE POWER TRANSISTORS DESIGN FOR SWITCHING,
DRIVER AND OUTPUT STAGES IN AUDIO AMPLIFIERS.
THEY FEATURE HIGH COLLECTOR-EMITTER BREAK-

DOWN VOLTAGE.
2N6473(NPN) 2N6474(NPN;
ABSOLUTE MAXIMUM RATINGS For pnp devices, voitage and current values are negative. 2N6475(PNP) 2N6476 (PNP
Collector-Base Voltage VeBo 110v 130V
Collector-Emitter Voltage (RBE £1000) VCER 110V 130V
Collector-Emitter Voltage (IB=0) VCcEO 100V 120V
Emitter-Base Voltage VEBO 5v 5V
Collector Current Ic 4A 4A
Total Power Dissipation (TC< 250C) . Piot 40W 40W
(Ta<250C) 1.8W 1.8W
Operating Junction & Storage Temperature Tjs Tetg =55 to 1500C
THERMAL RESISTANCE
Junction to Case Ojc 3.130C/W max.
Junction to Ambient Sja 70°C/W max.
" Ptot vs TA SAFE OPERATING AREA (DC)
5 TCm259
60
N\
Ptot Ic 1
(W) 40 -3 (a) ‘
X, \
0 R
2 @Qt ] N
&, 0.1 E 2N6473,5H
[ 2N64T4 6
0 0.05 | B oot | S T )
0 50 TlOO 150 200 10 100 1000
0
A (%) Ve (V)



2N6473 2N6474 2N6475 2N6476

ELECTRICAL SHARACTERISTICS (TA=25°C unless otherwise noted)
2N6473(NPN 2N64742NPN3
PARAMETER SYMBOL | 2N6475(PNP) | 2N6476(PNP) |UNIT| TEST CONDITIONS
MIN MAX | MIN MAX
Collector-Enitter Breakdown LVcgr* |110 130 v Ic=0.1A RBE=100Q
Voltage
Collector-Emitter Breakdown LVcro* | 100 120 V | Ic=0.1A Ip=0
Voltage
Collector Cutoff Current ICER 0.1 mA | VCE=100V Rpg=100a
O.1| mA | Vcg=120V Rpg=100a
Collector Cutoff Current ICER 2 | ma VCE=100V Rpg=1000
(Te=1000¢) 2! mA | VCE=120V RBE=100n|
Collector Cutoff Current ICEV 0.1 mA | VCE=100V Vgp=1l.5V
O.1 | mA | VeE=120V VgB=1.5V
Collector Cutoff Current ICEV 2 mA | VCE=100V VEB=l.5V
(Tc=1000C) 2| mA | VCE=120V Vgp=l.5V
Collector Cutoff Current ICEO 1 mA | VCE=50V IB=0 A
1 |mA | VCE=60V Ip=0
Emitter Cutoff Current IEBO 1 1 |mA | VEB=5V Ig=0
Collector-Emitter Saturation VCE(sat)* 1.2 1.2 |V Ic=1.5A 1B=0.15A
Voltage 2.5 2.5 |V Ic=4A IB=2A
Base-Emitter Voltage VBE#* 2 2 (v Ic=1.5A VCE=4V
3.5 3.5 |V Ic=4A VCE=2.5V
D.C. Current Gain HFg » 15 150 |15 150 IC=1.5A VGE=4V
2 2 Ic=4A VCE=2.5V
Current Gain-Bandwidth Product fo Ic=0.5A VCE=4V
2N6473,4 only 4 4 MHz
2N6475,6 only 10 10 MHz
Collector-Base Capacitance Cob 250 250 |pF | Vep=10V Ig=0 f=1MHZ]
Small Signal Current Gain hfe 20 20 Ic=0.5A VCE=4V
£=50KHz
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
‘ HFE (NORMALIZED) vs IC y VBE & VCE(sat) vs Ic
1. Pulse Test ° Pulse Test
a VCE=4V 'A=250¢
B1.2 T Am2500| 1.2
= -2 voLT !
= VBE
&of] k 0.8 1 g VeE=AT-121
= hli e
=0, 0.4 +H
E O et 6 I Vcn(g;t) ell
1 | $1c=1018_ iH
—— 2N6473,4 ok ACM
0.01 0.1 1 10 0.01 0.1 1 10
Ic (a) Ic (a)

2.78.8500F.0850F



2SA473 2SC1173
PNP NPN SILICON PLANAR EPITAXIAL POWER TRANSISTORS

THE 2SA 473 (PNP) AND 2SC 1173 (NPN) ARE
SILTCON PLANAR EPITAXIAL COMPLEMENTARY
PAIR SPECIALLY DESIGNED FOR 5-WATT AUDIO
AMPLIFIER OUTPUT APPLICATIONS. THEY ARE
ALSO SUITABLE FOR SWITCHING UP TO 3A

COLLECTOR CURRENT.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage
Collector Current
Collector Peak Current (t < 10mS)
Total Power Dissipation ('l‘cs25°C)
Junction Temperature

Storage Temperature Range

CASE

ELECTRICAL CHARACTERISTICS (TA=25OC unless otherwise noted)

TO-220B

BCE

30v
30V
5V
34
6A

100
150%

=55 to + 150°C

Group Y s 120-240

) PARAMETER SYMBOL MIN TYP MAX | UNIT |[TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 30 v Ic=0.lmA IE=0
Collector-Emitter Breakdown v, » 30 vV |1,=10mA =0

Yottass CE0 c Iy
Collector Cutoff Current ICBO 1,0 A VCB=20V IE=°
Emitter Cutoff Current IEBO 1.0 pa VEB= Ic=0
Collector-Emitter Saturation V, [ 0.8 vV |I,=2A =002A

ettors CE(sat) ¢ Iy
Base-Emitter Voltage VBE * 1.0 v Ic=0.5A VCEQV
D.C, Current Gain (Note) He oy o« 40 400 I;=0.54  Vop=2V
Hpp o * 25 ICQJA VchRV
Current Gain-Bandwidth Product t’l‘ 100 MHz Ic=0.1A VCE=10V
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
Note : Hpg is classified as follows. Group R : 40-80 Group 0 s+ 70-140

Group G : 200-400



2SA473 2SC1173

t

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)

ot vs T

I

20

15

Piot (W)

10.

w

160

200
Ta(%c)

o SAFE OPEATING AREA {I.Ce}
i "

HFE

vs I¢

140
120

T

MM veg=2v]
1se Test

—t ,ng\‘l15
7T 2SA 7 3

) I

N

HFE 100
80

60

40
20

0
0.

01 0.1

I )

‘—‘r#n“ 4 e it}
— i
3 ~ i
~— T
3 N
5 1
- “
0.3 \
0.1
103 10 30 100
VeE(v)

VeE(sat) & VBE V8 ¢
16 55M73 [|[putee Tesd
1o 250117311

11l
1.
2 - )
g 1 @ v =ov
2 o
0.6 i
iy VeE(sat) f
@ 1101,
00
o 1
0.01 0.1 1 10
Ic (a)

12.77.0810C.8100C



2SA489 2SB604 2SB596
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2SA489, 2SB604, 2SB596 ARE PNP CASE T0-220B
STLICON EPITAXTAL BASE POWER TRANSISTRS

DESIGNED FOR 20 TO 25W AUDIO AMPLIFIER

OUTPUTS AND SWITCHING APPLICATIONS UP TO

4A COLLECTOR CURRENT. THE 2SA489, 25B604

AND 2SB596 ARE COMPLEMENTARY TO 2SC789,

25D570 AND 25D526 RESPECTIVELY.

BCE
ABSOLUTE MAXTMUM RATINGS 25M89 2SB604 25B596
Collector-Base Voltage -VcBo 70V T0V 8ov
Collector-Emitter Voltage -VeEO 60V 70V 80V
Emitter-Base Voltage -VEBO 5V
Collector Current -Ig 4A
Collector Peak Current (t <10mS) ~Iem 8A
TPotal Power Dissipation (T¢ €25°C) Piot 30W
Junction Temperature 73 1500C
Storage Temperature Range Tstg -55 to +150°C
THERMAL RESISTANCE
Junction to Case . 0jc 4.17°C/W  mex.

Pooe V8 Ty ” SAFE OPERATING AREA (D.C.)
sof Tg=250C
EO[ 3
= - N
'

s 2
§ 62"« L1 3
o 2+ % ]

\‘Q’@
. A 0.3 354489 1
N&r 25B604 T
I ; ot 258596
% 100 200 *1 3 10 30 100

T(%) —Ver(v)



2SA489 2SB604 2SB596

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted

PARAMETER SYMBOL MIN TYP MAX| UNIT TEST CONDITIGNS
Collector-Base Breakdown Voltage [BV(po ~Ic=0.1mA Ig=0
28A489 T0 v
25B604 70 v
2SB596 80 v
Collector-Emitter Breakdown Voltage[-LVcgo * -Ic=100mA Ig=0
25A489 60 v ’
25B604 70 v
28B596 80 v
Collector Cutoff Current FLcBO
25A489 30 PA ‘VCB'50V Ig=0
25B604 30| pA | -Vcp=50V  IE=0
2SB596 30 pA | =VcB=8OV  Ig=0
Emitter Cutoff Current FLEBO 100| pA | -Vgp=5V  Ig=0
Collector-Emitter Saturation FVeE(sat) * 0.4 1l.5| V -Ig=3A -IB=0.3A
Voltage
Base-Emitter Voltage VRE *
254489 1.0 1.5 Vv -Ig=2.54 =VgE=5YV
2SB604 1.07 1.5 V ~Ig=3A  ~Veg=5V
25B596 1.07 1.5| V ~Ig=3A  =VCE=5V
D.C. Current Gain (note) HFg 1 * 40 240 ~Ic=0.5A <Vog=5V
Hpg 2 * 15 =I¢=3A =VCE=5V
Current Gain-Bandwidth Product fp 3 MHz | ~Ic=0.5A =Vog=5V
* Pulge Test : Pulse Width=0.3mS, Duty Cycle=1%
note : Hpg 1 is classified as follows, Group R : 40-80 Group O : 70-140
Group Y : 120-240
16 HFE vs Ig VeE(sat) & VBE ¥8 ¢
0
m l ~VCE=5V 1.6] ‘ MM Ta=25%¢
140 TA=250C 1.4 Pulse Test
Pulse Test
120 i 1.2
Hrg . y
100 ] 1. it}
Lst==T"T"T ™~ o VBE
80 T 0.81@ -yop=57 1
60 Y 0.6
40 0.4 m
VCE(sat 2
20 0.9 Ic=10%]3 n
0 0
0,01 0.1 1 10 0,01 Oe1 1 10
To () e (a)

12.77.0850E



2SA490 2SC790
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2SM90 (PNP) AND 2SC790 (NPN) ARE CASE T0-2208
SILICON EPITAXIAL BASE COMPLEMENTARY
PAIR SPECIALLY DESIGNED FOR 10-WATT
AUDIO AMPLIFIER OUTPUT APPLICATIONS.
THEY ARE ALSO SUITABLE FOR SWITCHING
UP TO 3A COLLECTOR CURRENT.

BCE
ABSOLUTE MAXIMUM RATINGS
Collector-Bade Voltage VeBo Sov
Collector-Emitter Voltage VeEO 40V
Emitter-Base Voltage VERO S5V
Collector Current Ic 34
Collector Peak Current (t <10mS) Icm 6A
Total Power Dissipation (TC<25°C) . Pyot 25W
Junction Temperature T 150°C
Storage Temperature Range Tstg -55 to +150°C

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBO 50 v Ic=0.lmA Ig=0
Collector-Emitter Breakdown Voltage| LVCEQ * 40 v Ic=50mA Ip=0
Collector Cutoff Current IgBo 20| pA V=30V Ig=0
Emitter Cutoff Current IEBO 100 | pA VEB=5V Ig=0
Collector-Emitter Saturation VCE(sat}* 0.4 14| V Ig=2A IB=0.2A

Voltage
Base-Emitter Voltage VBE * 1.0 1.8 V Ic=2A  VCE=2V
D.C. Current Gain (note) HFE 1 » 40 240 Ic=0.5A Vcg=2V
Hpg 2 # 13 Ic=2A VgE=2V
Current Gain-Bandwidth Product £ 3 MAz | Ic=0.5A VCgE=2V

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

Note : Hpg 1 is classified as follows : Group R 40-80 Group O : 70-140
Group Y : 120-240



2SA490 2SC790

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)
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2SA539 2SC815
COMPLEMENTARY SILICON GENERAL PURPOSE AF AMPLIFIERS

THE 284539 (PNP) ARE 2SC815 (NPN) ARE SILICON CASE T0-92B
PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF
AMPLIFIERS AND DRIVERS, AS WELL AS FOR UNIVERSAL
SWITCHING APPLICATIONS.
ECB

ABSOLUTE MAXIMUM RATINGS ror
Collector-Base Voltage VCBO 60v
Collector-Emitter Voltage VCEO 45V
Emitter-Base Voltage VEBO sV
Collector Current I¢ 200mA
Collector Peak Current Icn 500mA
Total Power Dissipation (TA£25°C) Piot 250mW

derate 2.5mW/OC above 25°C
Operating Junction & Storage Temperature Tjr Tstg -55 to 1259¢C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVCEO* 45 v Ic=10mA IB=0
Collector Cutoff Current ICBO 0.1 | mA VeB=45V. 1E=0
Emitter Cutoff Current IEBO 0.11 pA VEB=3V  IC=0
Collecéor-mitter Saturation Voltage VCE(sat)‘l‘ 0.18 0.5 | V IC=150mA IB=15mA|
Base-Emitter Saturation Voltage VBE(sat)* 0.88'1.2| V Ic=150mA IB=15mA
Base-Emitter Voltage VBE 0,6 0.68 0.9 | V IC=10mA VCE=10V
D.C. Current Gain (Note 1) HFE 1 * 50 120 232 Ic=50mA VCE=1V

HFE 2 * 30 100 IC=150mA VCE=2V
Current Gain-Bandwidth Product fp 100 160 MHz | IC=10mA Vcg=10V|
Collector-Base Capacitance Cob
250815 4.5 8 | pF VcB=10V Ig=0
2SA539 5.5 pF £=1MHz

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
Note 1 s HPE 1 is classified as follows.

Group M : 50-94 Group L : 80-150 Group K : 125-232



2SA539 2SC815

TYPICAL CHARACTERISTICS (TA=250C unless otherwise noted)

Ptot vs Tp
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2SA564 2SA564A 2SC828 2SC828A
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS

THE 2SA564, 2SA564A (PNP) AND 25828, 2SC828A CASE T0-92B
(NPN) ARE COMPLEMENTARY SILICON PLANAR EPITAXTAL

TRANSISTORS FOR USE IN AF SMALL SIGNAL AMPLIFIER )

STAGES AND DIRECT COUPLED CIRCUITS.

ECB

) _ (e) () (wen) (wEN)
ABSOLUTE MAXIMUM RATINGS 1 P devices, voltage 4nd cUTent el 0 negie. 254564 2SA564A 2SC828 25C828A
Collector-Base Voltage VeBO 25v 45V 30v 45V
Collector-Emitter Voltage VCEO 25V 45V 25V 45V
Emitter-Base Voltage VEBO 5V 5V SV SV
Collector Current Ic 50mA
Collector Peak Current IcM 100mA
Total Power Dissipation (TA<25°C) Piot 250mW

derate 2.5mW/oC above 250C

Operating Junction & Storage Temperature Tjr Tstg -55 to 125°C

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO Note 1 v Ic=0.0lmA IE=0
Emitter-Base Breakdown Voltage BVEBO 5 v Ig=0.0lmA Ic=0
Collector Cutoff Current IcEO 10 | pA | VeE=VcEO IB=0
Collector Cutoff Current IcRo 1 | pa | V=10V  IE=O
Collector-Emitter Saturation Voltage| VCE(sat) 0.15 0.4 | V Ic=50mA IB=5SmA
Base-Emitter Voltage VBE 0.68 0.8 [ V Ic=10mA VCE=5V
D.C. Current Gain (Note 2) | HFp 65 300 700 Ic=2mA  VCE=5V
Current Gain-Bandwidth Product fo 150 MHz| IC=2mA VCE=10V
Collector-Base Capacitance Cob VeB=10V  IE=O

2SA564, 2SA564A 3.2 pF | f=1MHz

25C828, 25C828A . 2.5 pF
Noise Figure NF 2 4B | Ig=0.2mA VCE=5V

RG=2kn f=lkHz

Note 1 : equal to the value of VCBO rating.

Note 2 + HFE is classified as follows.
Group 0 ¢ 65-130 Group P ¢+ 90-180 Group Q : 130-260 .
Group R s+ 180-360 Group S s 260-520 Group T : 360-700



2SA564 2SA564A 2SC828 2SC828A

TYPICAL CHARACTERISTICS (Tp=25°C UNLESS OTHERWISE SPECIFIED)
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2SA666 2SC644

COMPLEMENTARY
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE 25A666 (PNP) AND 25C644 (NPN) ARE

GROUP Q ¢ 130-260

GROUP R.: 180-360

CASE TO-92B
COMPLEMENTARY SILICON PLANAR EPITAXIAL
TRANSISTORS FOR AF LOW NOISE PREAMPLIFIER
APPLICATIONS.
ECB

ABSOLUTE MAXIMUM RATINGS For pnp devices, voitage ond curremt values are negative. ZSA666§PN'PZ QSCGQASNPN)
Collector-Base Voltage VcBO 25V 30V
Collector-Emitter Voltage VCEO 25V 25V
Emitter-Base Voltage VEBO 5V 5V
Collector Current Ic 50mA
Collector Peak Current IcMm 100mA
Total Power Dissipation (TA <25°C) Ptot 250mW

derate 2.5mW/9C above 250C
Operating Junction & Storage Temperature 'I'j, Tstg =55 to 1250¢
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO Ic=0.01lmA Ig=0
254666 25 v
25C644 30 v

Emitter-Base Breakdown Voltage BVEBO 5 v IE=0.01mA
Ig=0
Collector Cutoff Current ICEO 10 | pA | VeE=25V IB=0
Collector Cutoff Current ICBO 1| pa | VcB=10V Ig=0
Collector-Emitter Saturation Voltage VCE(sat) 0.150.4 | Vv Ic=50mA IB=5mA
Base-Emitter Voltage VBE 0.68 0.8 V Ic=10mA VCE=5V
D.C. Current Gain (Note 1)| Hpg 130 300 700 Ic=2mA  VCE=5V
Noise Figure NP Ic=0.2mA V(CE=5V
2SA666 only 16 | 4B | (Rg=50KQ f=100Hz
250644 only 51 dB (Rg=2Kn f=100Hz
h 25C644 only 3| dB | (Rg=2kQ f=lkHz)
Note 1 s+ Hpg is classified as follows.

GROUP S : 260-520 GROUP T : 360-700



2SA666 2SC644

TYPICAL CHARACTERISTICS (Tp=25°C UNLESS OTHERWISE SPECIFIED)

D.C. CURRENT GAIN CURRENT GAIN — BANDWIDTH PRODUCT
vs COLLECTOR CURRENT Vs COLLECTOR CURRENT
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2SA671 2SC1061
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 25A671 (PNP) AND 2SC1061 (NPN) ARE CASE TO-220B
SILICON EPITAXIAL BASE COMPLEMENTARY

PAIR SPECIALLY DESIGNED FOR 15-WATT AUDIO

AMPLIFIER OUTPUT APPLICATIONS. THEY ARE

ALSO SUITABLE FOR SWITCHING UP TO 3A

COLLECTOR CURRENT.

BCE

ABSOLUTE MAXIMUM RATINGS .

Collector-Base Voltage VcBo 50v
Collector-Emitter Voltage VCEO 50v
Emitter-Base Voltage . VEBO 4v
Collector Current Ic 3A
Collector Peak Current (t<10mS) IcM 6A
Total Power Dissipation (TC £250C) Piot 25w
Junction Temperature T4 150°¢C
Storage Temperature Range Tstg -55 to +150°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER ) SYMBOL MIN TYP MAX |[UNIT TEST CONDITIONS
Collector-Base Breakdown Voltage BVcpo 50 v Ic=0.1lmA Ig=0
Collector-Emitter Breakdown Voltage |LVgcgo * 50 v Ig=50mA Ip=0
Collector Cutoff Current IcBO 100 | pA VCcB=50V  Ig=0
Emitter Cutoff Current IEBO 100 | pA VEB=4V Ig=0
Collector-Emitter Saturation VCE(sat)* 0.35 1 v Ic=2A Ip=0.2A

Voltage
Base-Emitter Voltage VBE * 0.831.5| V Ic=1A VCE=4V
D.C. Current Gain (Note) |EFp 1 * 35 320 Ic=1A VCE=4V
Bpg 2 * 35 Ic=0.1A VoE=4V
Current Gain-Bandwidth Product £y 3 MHz I¢c=0.5A VgE=4V

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%

Note : Hpg 1 is classified as follows. Group A &+ 35-70 Group B : 60-120
Group C s 100-200 Group D : 160-320



2SA671 2SC1061

TYPICAL CHARACTERISTIC

(TA=25°C unless otherwise noted)
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2SA719, 720 730,731 2SC1317, 1318, 1346, 1347
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

THE ABOVE ARE COMP! TARY SILICON CASE T0-92B WITH X-67 HEAT SINK

PLANAR EPITAXIAL TRANSISTORS FOR AF MEDIUM @
POWER AMPLIFIER & SWITCHING APPLICATIONS. e
THE 2SA719, 2SC1317 ARE SPECIALLY RECOM- 9mm
MENDED FOR 1W OTL OUTPUT STAGE. 1—
. 15mm
ECB T
28A719,720 25A730,731
25C1317,1318 25C1346,1347
HP; 2SA719  2SAT20 28A730  2SA731
ABSOLUTE MAXIMUM RATINGS NPN) 25C1317 2SC1318 25C1346 25C1347
Collector-Base Voltage VCBO 30V 60v 30V 60V
Collector-Emitter Voltage VCEO 25V 50V 25V 50V
Emitter-Base Voltage VEBO 5V 5V 5V 5V
Collector Current Ic 0.5A 0.5A 0.5A 0.5A
Collector Peak Current IcM 1A 1A 1A 1A
Total Power Dissipation (TA< 25°C) Ptot 0.4W 0.4W 0.6W 0.6W
Operating Junction & Storage Temperature Tj, Tstg =55 to 125°C
ELECTRICAL CHARACTERISTICS (Ta-25°C) For pvp devices, voitage and current velums aee hegetive.

2SA TYPES | 25C TYPES

Pmm SYMBOL MIN TYP MAX|MIN TYP MAX| UNIT| TEST CONDITIONS

Collector-Base Breakdown BVCBO . v Ic=0.01mA Ig=0
Voltage

Collector-Emitter Breakdown | IVCEQ* [Notel Note 1 v IC=10mA IB=0
Voltage . l ‘

Emitter-Base Breakdown BVEBO v IE=0.01lmA I1C=0
Voltage

Collector Cutoff Current ICBO 0.1 0.1 PA VCB=20V IE=0

Co;le:tor-&itter Saturation| VCE(sat)* 0,25 0.6] 0.25 0.6| V IC=500mA IB=50mA|
oltage

Base-Emitter Saturation VBE(sat 0.93 1.5 0.91 1.5| V IC=500mA IB=50mA
Voltage
D.C. Current Gain (Note 2)| mpg 1 % | 60 180 340| 60 180 340 Ic=150mA VCE=10V]
HFE 2 * | 40 40 IC=500mA VCE=10V]
Current Gain-Bandwidth T 160 200 MHz =50mA VCE=10V
Product
Output Capacitance Cob 12 15 8 15| pF | Vcp=10V IE=0
- £=1MHz
Note 1 : equal to the values of absolute maximum ratings.
Note 2 : BFE 1 is classified as follows : Group P : 60-120 Group Q : 85-170
Group R : 120-240 Group S : 170-340

* Pulse Test : Pulge Width=0.3mS, Duty Cycle=1%



2SA719, 720 730, 731 2SC1317, 1318, 1346, 1347

TYPICAL CHARACTERISTICS
(TA=25°C unless otherwise noted)
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: 2SA816 2SC1626
PNP NPN SILICON PLANAR EPITAXIAL POWER TRANSISTORS

THE 25A816 (PNP) AND 25C1626 (NPN)

ARE

SILICON PLANAR EPITAXIAL COMPLEMENTARY
PAIR SPECIALLY DESIGNED FOR THE DRIVER

STAGES OF 30-50W HI-FI AMPLIFIERS.
ARE ALSO SUITABLE FOR MEDIUM SPEED
SWITCHING UP TO 2A PEAK CURRENT.

THEY

ABSOLUTE MAXIMUM RATINGS o #vomon.rlom o cormivioms s spene

Collector-Base Voltage

Collector-Emitter Voltage

Emitter-Bsse Voltage

Collector Current

Collector Peak Current (t<10mS)

Total Power Dissipation @ TC'< 25°C
@ Tpg 25°C

Junction 'l'_emperature

Storage Temperature Range

VcBo
VCcEO
VEBO
Ic
Icm
Piot

T3
Tstg

CASE TO-220B

ELEGTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

8ov

80v

5V

750mA

2A

oW

1.5W

150°C

-55 to +150°C

note : HPE | is classified as follows, Group O @

| PARAMETER SYMBOL MIN TYP MAX [ UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 80 v Ic=0.1mA IB=0
Collector-Emitter Breakdown Voltage [LVCEO * 80 v Ic=10mA Ip=0
Collector Cutoff Current IcBO 0.5| pA VcB=30V  Ig=0
Emitter Cutoff Current IEBO 1| pa VEp=5V Ic=0
Collector-Emitter Saturation VeE(sat) 0.5 Vv Ic=500mA Ip=50mA
Voltage
Base-Emitter Voltage VBE * 1l v I0=500mA VCE=2V
D.C. Current Gair (Note) UFE 1 * 70 240 Ic=150mA VCE=2V
HFg 2 * 40 Ic=500mA VCE=2V
Current Gain-Bandwidth Product £ 50 100 MHz | I¢=150mA VCE=2V
Collector-Base Capacitance 2SA816 [Cob 20 PF Vep=10V  Ig=0
25C1626 13 |_PF f=1MHz
+Dulse Test : Pulse Width=0.3mS, Duty Cycle=1% 70-140, Group ¥ + 120-240




2SA816 2SC1626

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)

P, V8 T, LOSAFE OPERATING AREA (D.C.)
10y I ‘ =t
NERW ] :
e \"a} 0.3
_
= A\ <
- 6 \‘e K
3 ‘%Q + » 0.1
Al x | =
4 Gl
)
W ¢ 0.03|
2 ithout I | :
at sink '
% 100 200 0 5 10 30 100
Ta(%c) VeE(v)
B ve Ig iy VeE(sat) & VBE Ve I¢
16 T T T
o ”" ”ﬂﬂ VeE=2v ° ! i l Pulse Test
14 [m Pulse Test 1.4 l 'ﬁl 4 ﬁ
1
H il
12 3?4316 | 1.2 ’, Il ,
! b
Hpg 100 e g 107 “ !
6 N s BE l 7
so[ 2Pt N B 0.8/@ VeE=2y7
I \ e |
60 ! 0.6 T l
40 0.4
VeE(sat), S |
20 0.24® I¢=10Ip
0 0
0,01 0.1 1 10 0,01 0.1 1 10
I ) I ()

12,77.0810B.8100B



2SA817 2SC1627
COMPLEMENTARY SILICON AF LARGE SIGNAL TRANSISTORS

THE 2SA817 (PNP) AND 25C1627 (NPN) ARE

SILICGN PIANAR EPITAXIAL TRANSISTORS

DESIGNED FOR AF IABGE SIGNAL AMPLIFIERS.
THEY ARE SPECIALLY SUITED FOR THE DRIVER

STAGES OF 30W AMPLIFIERS.

CASE T0-92B

ECB
ABBOTMTE MAXIMUM RATINGS For oo devices voltege and current values oe negatie.
Collector-Base Voltage VCBO 8oV
Collector-Emitter Voltage VCEO 8ov
Emitter-Base Voltage VEBO 5V
Collector Current Ic 300mA
Collector Peak Current IcM 1A
Total Power Dissipation (TC<25°C) Pgot 1.3W
(Tag 25°C) 0.6W
Operating Junction & Storage Temperature Tj, Tstg =55 to 150°C
ELECTRICAL CHARACTERISTICS (Ta=25°C
PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVCEQ * 80 v IC=5mA IR=0
Collector Cutoff Current ICBO 0.1 | pA VcB=50V IE=0
Emitter Cutoff Current IEBO 0.1 | pA | VEB=SV I¢=0
Collector-Emitter Saturation Voltage| VCE(sat)*| 0.15 0.4 | V IC=200mA IB=20mA
Base-Emitter Voltage VBE * 0.55 0,65 0.8 | V IC=5mA VCE=2V
D.C. Current Gain (Note) BFE 1 * 70 240 Ic=50mA VCE=2V
HFE 2 * 40 IC=200mA VCE=2V
Current Gain-Bandwidth Product 7 100 MHz| IC=10mA VCE=10V
Output Capacitance Cob
2SA817 17 pF | VCB=10V IE=0
£=1MHz
25C1627 10 pF | VCB=10V IE=0
£=1MHz

#* Pulse Test : Pulge Width=0.3mS, Duty Cycle=1%

Note :
GROUP 0 : 70-140

HFg 9 is classified as follows.
GROUP Y : 120-240



2SA817 2SC1627

TYPICAL CHARACTERISTICS

(TA=25°C  unless otherwise noted)
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2SB512 2SB512A 2SD365 2SD365A
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 25BS12, 2SB512A (PNP) AND 2SD365, CASE T0-220B
25D365A (NPN) ARE SILICON PLANAR
EPITAXIAL BASE POWER TRANSISTORS OF
COMPLEMENTARY CHARACTERISTICS. THEY
ARE INTENDED FOR 10 TO 20W AUDIO
AMPLIFIER OUTPUTS AND SWITCHING
APPLICATIONS UP TO 3A COLLECTOR CURRENT.

2SB512 (PNP) 2SB512A (PNP
ABSOLUTE MAXIMUM RATINGS 2sD365 (NPN) 28D365A (NPN
60V 8ov

Collector-Base Voltage VeBo

Collector-Emitter Voltage VCEO 60v 8sov
Emitter-Base Voltage VEBO S5V
Collector Current Ic 3A
Collector Pesk Current (t <10mS) CIcm 6A

Total Power Diesipation (Tc <25°C) Ptot 25W
Junction Temperature T3 1500C
Storage Temperature Range Tstg -55 to +150°C

-«

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
PARAMETER

SYMBOL MIN _TYP MAX [UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVCcr0 Ic=0.1mA Ig=0
25B512, 2SD365 60 v
2SB5124, 2SD365A 80 v
Collector-Emitter Breakdown Voltage LVcro * Ic=100mA IB=0
25B512, 2SD365 60 v
2SB512A, 2SD365A 80 v
Collector Cutoff Current ICBO 30 | pA |Vcp=20V Ip=0
Emnitter Cutoff Current IEBO - 1| mA |VEB=SV Ig=0
Collector-Emitter Saturation Voltage| VCE(sat) * . 0.28 1|V Ic=2A 1IB=0.4A
Base-Emitter Voltage VBE * 0.831.4 | V Ic=1A Vgg=3V
D.C. Current Gain (note) HFE 1 * 30 160 Ic=1A VCE=3V
HFE 2 * 40 IC=0.1A VCE=3V
Current Gain-Bandwidth Product fp 3 MHz |Ic=0.2A VCE=10V

* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1%
note s HFE 1 is classified as follows, Group Q : 30-60 Group P s 50-100 Group O 3 80-160



25B512 2SB512A 2SD365 2SD365A

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)
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2SC789 2SD570 2SD526

NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 28C789, 2SD570, 2SD526 ARE NPN
SILICON EPITAXIAL BASE POWER
TRANSISTORS DESIGRED FOR 20 TO 25W
AUDIO AMPLIFIER OUTPUTS AND SWITCHING
APPLICATIONS UP TO 4A COLLECTOR
CURRENT., THE 25C789, 2SD570 AND
2SD526 ARE COMPLEMENTARY TO 25A489,
2SB604 AND 2SB596 RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage

Collector Current

Collector Peak Current (t<10mS)
Total Power Dissipation (T¢< 25°C)
Junction Temperature

Storage Temperature Range

THERMAL RESISTANCE
Junction to Case

tot A
gn
o
=
L
3 &
2 e,
o 3
2 \ e h
NS,
Ox
! N
N
) 100 200

VcBo
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93¢

CASE T0-220B
E

25C789 2SD57Q 25D526

70v 70v 8ov
60V 70v 8ov
5V
4A
8A
30W
150°c
-55 to +150°C
4.17%C/W max.
SAFE OPERATING AREA (D.C.)
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3
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nu
0.3
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2SC789 2SD570 2SD526

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX| ONIT TEST CONDITIONS
Collector-Base Breakdown Voltage BVcpo Ic=0.1mA Ig=0
2SC789 70 v
28D570 70 v
2SD526 80 v
Collector-Emitter Breakdown Voltage|LVcgpy * Ic=100mA Ip=0
25C789 60 v
28D570 70 v
28D526 80 v
Collector Cutoff Current Icro
2sC789 30| pa V=50V  Ig=0
2sD570 30| pa VcB=50V  IE=0
2SD526 30| pA VcB=80V  Ig=0
Emitter Cutoff Current IEBO 1001 pA VEB=5V Ic=0
Collector-Enitter Saturation VeE(sat) * 0.4 15| V Ic=3A 1IB=0.3A
Voltage
Base-Emitter Voltage Vgg *
25C789 1.0 1.5| Vv Ic=2.5A Vgg=5V
28D570 1.03 15| V Ic=3A VeE=5V
2SD526 1.031.5| V Ic=3A Vee=5V
D.C. Current Gain (note) HFg 1 * 40 240 Ic=0.5A VCE=5V
HFE 2 # 15 Ig=3A VCE=5V
Current Gain-Bandwidth Product fp 3 MHz Ic=0.5A VgE=SV

* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1%
note + Heg 1 is classified as follows . Group R s+ 40-80 Group O : 70-140
Group Y ¢ 120-240

160 Bpg vs Ic VeE(sat) & VBE V8 I¢
| ] mizzec o Ta=25%C]
L ma= 1.4 i - Pulse Test |
140 Pulse Test m’ o K
Hpgt?0 1.2 y
100 g 1 7
8 g o JVBE
0;/’— [ *Be vop=5v LA
60 0.6
40 0.4 v
) VCE(sat)
2 9430 1c.1013
0 0
0,01 0.1 1 10 0,01 0.1 1 10
I (a) Ic ()

12.77.8500E



NPN SILICON

2SC829
RF SMALL SIGNAL TRANSISTOR

THE 25829 IS AN NPN SILICON PLANAR
EPITAXIAL TBANSISTOR FOR RF SMALL
SIGNAL APPLICATIONS SUCH AS RF, 0SC,
MIXER AND IF STAGES IN FM/AM RADIO
SETS.

ABSOLUTE MAXIMUM RATINGS

CASE T0-92B

E

Collector-Base Voltage VCBO 30V
Collector-Emitter Voltage VCEO 20V
Emitter-Base Voltage VEBO 5V
Collector Current Ic 30mA
Total Power Dissipation (TA<p5°C) Piot 250nW

derate 2.5mW/°C above 25°C
Operating Junction & Storage Temperature Tj, Tstg -55 to 125°C
ELECTRICAL CHARACTERISTICS (TA=25°C)

PARAMETER SYMBOL MIN TYP MAX | UNIT | TEST CONDITIOGNS
Collector-Base Breakdown Voltage BVCBO 30 v Ic=0.0lmA IE=0
Collector-Emitter Breakdown Voltage | LVCEO 20 v Ic=2uA (Pulsed)

Ip=0
Emitter-Base Breakdown Voltage BVEBO 5 IE=0.01sA IC=0
Collector-Emitter Saturation Voltage | VCE(sat) 0.1 IC=10mA Ip=lmA
Base-Emitter Voltage VBE 0.68 IC=1mA VCE=10V
D.C. Current Gain BFg * 40 250 IC=1wA VCE=10V
Current Gain-Bandwidth Product fr 150 230 MHz | IC=lmA VCE=10V
Feedback Capacitance (Commen Emitter) Cre 1.3 1.6 pF | Ic=lmA VCE=10V

£=10, TMHz
Feedback Impedance (Common Base) |Zrb| 60| & |-IE=lmA VCB=10V

* HFE is classified as follows.

GROUP A : 40-100 GROUP B s 70-160

GROUP C : 110-250



25C829

HFE (NORMALIZED)

TYPICAL CHARACTERISTICS AT Tp=25°C
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25C838 2SC839
NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE 250838, 250839 ARE NPN SILICON PLANAR CASE T0-528
EPITAXIAL TRANSISTORS FOR RF SMALL SIGNAL
APPLICATIONS. THEY ARE SPECIALLY SUITED
FOR RF AMPLIFIER, OSCILLATOR, MIXER, AND
I® AMPLIFIER IN FM/AM RADIO SETS.
ECB

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage VcBO 50v
Collector-Emitter Voltage VCEO 25v
Emitter-Base Voltage VEBO S5V
Collectar Current Ic 50mA
Total Power Dissipation (T4 €250C) Piot 250mW

derate 2.5mW/°C above 250C
Operating Junction & Storage Temperature Tj, Tstg -55 to 125°C

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT|{ TEST CONDITIONS
Collector Cutoff Current I5B0 100 | nA | Vgp=l5V Ig=0
Enitter Cutoff Current IEBO 100 | nA VEB=3V I¢=0
Collectar-Emitter Saturation Voltage VeE(sat) 0.1 03] V Ic=10mA Ip=1mA
Base-Emitter Voltage VBE 0:67 v Ic=lmA  VCE=6V
D.C. Current Gain (Note 1) |Hpg 30 180 Ig=0.5mA VCE=3V
Current Gain-Bandwidth Product fp 150 250 ° MHz | Ic=lmA VCE=6V
Collector-Base Capacitance Cob 1.9 2.5| pF Vep=6V 1Ig=0
f=1MHz
Feedback Capacitance Cre 1.3 1.8 pF Vop=6V Ig=0
f=1MHZ
[Feedbagk Time Constant CeThbb! 25 59 S Ic=10mA VCE=6V
f=31.8MHz
»ﬁaise Figure NP Ig=0.5mA VCE=6V]
2SC839 only 2.5 4| aB Rg=500qa. f=1MHz

Note 1 :+ Hpg is classified as follow.
Group J s 30-80 Group H : 60-120 Group F ; 90-180



2SC838 2SC839

TYPICAL CHARACTERISTICS AT TA=250C
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25C922 2SC1047
NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE 250922, 2SC1047 ARE NPN SILICON CASE T0-525
PLANAR EPITAXTAL TRANSISTORS FOR USE
IN RF AND CONVERTER STAGES IN FM/AM
RADIO SETS.

ECB
ABSOLUTE MAXIMUM RATINGS 25€922 25C1047
Collector-Base Voltage VcBO 30V 30V
Collector-Emitter Voltage Vero 20V © o207
Emitter-Base Voltage VEBO 5V 3V
Collector Current Ic 20mA 15mA
Total Power Dissipation (TA< 250C) Ptot 250mW 150mW
Operating Junction & Storage Temperature Tj, Tstg -55 to 1250C

ELECTRTCAL CHARACTERISTICS (TA=250C)

250922 25C1047 .
PARAMETER SYMBOL MIN MaX| MIN MAX UNIT| TEST CONDITIONS
Collector Cutoff Current IcBO 0.1 pa VcB=20V Ig=0
10 PA VCB=30V IE=0
Emitter Cutoff Current b §55:0) 0.1 10 | pa VEB=3V  I¢=0
D.C. Current Gain (Note) HpE 40 180( 40 160 Ic=lmA VCE=6V
Current Gain-Bandwidth Product | fp 400 450 MHz| IC=lmA VCE=6V
Feedback Capacitance Cre 1.2 pF VeB=10V Ig=0
f£=1MHz
1.0 | pP | VeE=6V Ic=lmA
f=10.7MHz
Collector-Base Time Constant Ccrbb* 22 PS IC=1mA VCE=6V
f=31.8MHz
Power Gain Gpe 20 20 4B | Ic=lmA VCE=6V
f£=100MHz
Noise Figure NF 5 5 | dB Ic=lmA VCE=6V
Rg=50n f=100MHz

Note s+ The Hpg of 25C922 is classified as follows — GROUP M : 40-80 GROUP L : 60-120
GROUP K : 90-180
The Hyg of 2SC1047 is classified 2 follows —GROUP B : 40-110 GROUP C : 65-160



28C922 2SC1047

TYPICAL CHARACTERISTICS AT TA=250C

HFE (NORMALIZED) vs IC
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2SC1048
NPN SILICON HIGH VOLTAGE VIDEO AMPLIFIER

THE 25C1048 IS AN NPN SILICON PLANAR TRANSISTOR CASE 70-39
DESIGNED FOR VIDEO AMPLIFIERS IN TELEVISION

RECEIVERS AS WELL AS FOR HIGH VOLTAGE SWITCHING (2
UP T 100mA CURRENT.

CEB

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage VeBo 200V
Collector-Emitter Voltage VCEO 200V
Emitter-Base Voltage VEBO 6v
Collector Current Ig 50mA
Collector Peak Current IcM 100mA
Total Power Dissipation (TC<250C) Ptot 4w

(Ta< 250C) 600mW
Operating Junction & Storage Temperature TJy Tatg -55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIN MAX |UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVCcBO 200 v Ic=0.lmA Ig=0
Collector-Emitter Breakdown Voltage | LVggo 200 v Ic=3mA (Pulsed)

Ip=0
Emitter-Base Breakdown Voltage BVEBO 6 v Ig=0.1mA  IC=0
Collector Cutoff Current IGBO 10 pA Vep=100V Ig=0
Collector-Emitter Saturation Voltage VeE(sat) 13|V Ic=25mA IB=2.5mAl
D.C. Current Gain “ HFE * 40 200 IC=25mA VCE=10V
Current Gain-Bandwidth Product £ 40 MHz | IC=10mA VCE=10V
Collector-Base Capacitance Cob 4.2 | pF Vep=10V IE=O

f=1MHz

o« HFg is classified as follows.

Group C ¢+ 40-80 Group D : 60-120 Group E : 100-200



28C1048

200

TYPICAL CHARACTERISTICS (TA=250C unless otherwise noted)

160

120

Byg

80

40

o
0.1

1 10
Te (ma)

fr vaIc

Veg=10V

10
Ic (ma)

100

VBE(sat) & vCE:(sa'c) vs I

10

= Io=101p
Pulse Test
3
S
E YBE(sat) i
[— Il
I 15
0.3 | m P4
Rl
0.1
0.1 1 10 100
I (mA)
Civ & Cob ve VR
100 =
= I
C" I f=1MHz
30 1
(»F)
10
N cob
3 ~
11 10 100
Y& (v)

12.77.7300B



2sD234 2SD235
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS

THE 2SD 234, 2SD 235 ARE NPN SILICON
SINGLE DIFFUSED MESA POWER TRANSISTORS
DESIGNED FOR LOW SPEED SWITCHING AND
AUDIO POWER AMPLIFIER APPLICATIONS.
THEY FEATURE LARGE SAFE OPERATING AREA.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage Veo
Collector-Emitter Voltage VCcEO
Emitter-Base Voltage VEBO
Collector Current Ic
Total Power Dissipation @ mge250C Piot
@ Tp€250C
Junction Temperature Ty
Storage Temperature Range Tstg

THERMAL RESISTANCE

CASE T0-220B

BCE

28D 234 2SD 235

60V 50v
50v 40v
10v
3A

25w
1.5W

150°C
-55 to +150°C

Junction to Case Ojc 59C/W max.
Junction to Ambient Oja 83°C/W max.
Pt V8 Ta SAFE OPERATING AREA (D.C.)
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2SD234 2SD235

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX| UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BYcRO Ic=10mA Ig=0
28D 234 60 v
28D 235 50 v
Collector-Bnitter Breakdown Voltage |LVcEo * I¢=100mA Ig=0
28D 234 50 \4
28D 235 40 v
Emitter-Base Breakdown Voltage BVEBO 10 v IE=10mA Ig=0
Collector Cutoff Current IcBO 100 PA | VoB=20V Ig=0
Emitter Cutoff Current IgRo 100 PA | VEB=5V  Ig=0
Collector-Emitter Saturation VCE(sat)'
Voltage 2sD 234 0.5 1.2 v Ic=3A 1Ip=0.3A
28D 235 0.23 1 v Ic=1A Ip=0.05A
Base-Emitter Voltage VBE * 0.68 0.9 v Ic=0.5A Vgg=5V
D.C. Current Gain HFE 1 » 40 240 Ic=0.5A VCE=S5V
D.C. Current Gain HFE 2 »
25D 234 15 Ig=2.5A V=5V
28D 235 20 Ic=1A VCE=5V
Current Gain-Bandwidth Product £ 0.8 1.5 MHz | IE=0.2A VCg=5V
Collector-Base Capacitance Cob 250 PF | VCB=10V Ig=0
f=1MHz
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=19.
Bpg vs Ig VeE(sat) & YBE V8 T¢
160 ”'"r 1.6 “] T4=25°C
TA=259C | ) :
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MECHANICAL OUTLINES

(All dimensions in inches unless otherwise noted)
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