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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............ooeeevvvnnnn. CX types
AUDIO AMPLIFIER
Low Gain (20V) ...ccevvvvviniinninnennes KM901 *
High Gain (20V).........coveiniennnnn KM9014 *
Low Noise (25V) .. LN9014
Driver 0.1A/40V . CX904 *

0.5A/40V .. CX906 *
TAJA0V .ottt ianenes Cx908 *
1A/60V .. CL855 *

1A/80V ... . MH8108 *

Output 0.5 ~1W .. CLOSS *

1.5 ~2W CL155 *
MH8100 *
.. MH8700 *
. MH8500
.. CX705A

*  Also sui for di speed swi g

and universal applications.

LOW VCE(sat) @ 1A ................... CL155

DARLINGTON AMPLIFIER ......... MPS-A13

GERMANIUM REPLACEMENT......... MSB492

MPS8000
27 MHz LOW POWER .................... by
PHOTO DETECTOR
ILRSOUA .ot Lerenens MEL31
IR IMA e FPT100
ILASmMA MEL11

CL138
S110

IL & 15mA up

Silicon Chip

TRIGGERING & TIMING

3-terminal type MEU21

4-terminal type MAS32

HIGH VOLTAGE
0.1A (TO-92) CX703
0.1A (TO-220) MH7301
2A (TO-220) ceninnininiiiiiniiinininas CX1701
SA(TO-220) c..cuivininiiinninniinnen CX702
INTERGRATED CIRCUIT
Digital Alarm ClocK .........oovevveninnns MD8009
Precision Timer ... . MLSsS5s
Digit Driver .... . ML1060
Voltage Regulator . ML2005
V-FConverter ............coevveinininns 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 TO-18 458

BC108 BC107 |TO-18 208

8C109 BC107 |TO-18 208

BC140 TO-39 40A

BC141 BC140 |TO-39 60Y

BC146 MT-42 (Miniature) 20B

- BC160 T0-39 -40A

BC161 BC160 |T0-39 -60Y

BC167 BC107 |TO-92B 458

BC168 BC107 (T0-928 208

BC169 BC107 |T0-928 208

BC177 T0-18 -458

BC178 BC177 TO-18 -25B

BC179 BC177 TO-18 -20B

BC182 TO-92F 50A

BC200 MT-42 (Miniature) -20A

BC204 BC177 |TO-106 -458

BC205 BC177 TO-106 -20B

BC206 BC177 |TO-106 208

BC207 8C107 |TO-106 458

BC208 BC107 |TO-106 258

BC209 BC10? |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 |T0-928B -458

BC258 BC177 TO-928 -258

BC259 BC177 TO-928 -20B

BC286 TO-39 60Y

BC287 BC286 |TO-39 -60Y

BC300 TO-39 8oy

BC301 BC300 |T0O-39 60Y

BC302 BC300 |TO-39 45A

BC303 TO-39 -60Y

BC304 BC303 |T0-39 -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) SMALLSIGNAL|  AND MEDIUM SPEED SWITCHES VOLTAGE
L] I
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DEVICE | DATA
TYPE SHEET { CAS
BC307 BC177 |TO92F -458
BC308 BC177 |TO92F -258
BC309 BC177 | TO-92F -208
BC317 BC107 |TO92A 458
BC318 BC107 |TO82A 308
BC319 BC107 |TO92A 208
BC320 BC177 |TO92A -458
BC321 BC177 |TO-92A -308
BC322 BC177- | TO-92A -20B
BC327 TO-92F -45A
BC328 BC327 | TO-92F -25A
BC337 TO-92F 45A
BC338 BC337 |TO92F 25A
BC413 TO-92F 308
BC414 BC413 | TO92F 45B
BC415 BC413 | TO-82F -358
BC416 BC413 | TOQ2F -458 .
BC431 TO-92F 60Y
BC432 BC431 | TO-92F -60Y
BC440 T0-39 40A
BC441 BC440 |TO-39 60Y
BCA60 | BC4d4o |TO-39 -40A
BC461 BC440 |TO-39 -60Y
BC527 TO-92A : -60Y
BC528 BC527 |TO92A -80Y
BC537 TO-92A . 60Y
BC538 BC537 |TO-92A 80Y
BC546 TO-92F 65A
BC547 BC546 | TO-92F 458
BC548 BC546 | TO-92F 308
BC549 BC546 | TO-92F 308
BC550 BC546 | TO-92F 458
BC556 TO-92F -65A
BC557 BC556 | TO-92F -45B ~
BC558 BC556 | TO-92F -30B
BC559 BC556 | TO-92F -308

Note: (1) VCEO in volts, positive value for NPN and negative value for PNP.
(2) HFE in X, Y, A, B, C categories. X~656, 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 B8C5568 |TO-92F -458

BC727 TO-92A -40A

BC728 BC727 |TO-92A -25A

BC737 TO82A 40A

BC738 BC737 |TO-92A 25A

8D220 TO-2208 70X (low speed)

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

BD222 BD220 |TO-2208B 60X (low speed)

8D239 T0-2208 45Y

BD239A BD239 |T0O-2208 60Y

802308 | D239 |TO-2208 80X

8D239C TO-2208 100X

BD240 . TO-2208 -45Y

BD240A 8D240 |TO-2208 -60Y

8D2408 BD240 |TO-2208 -80X

BD240C 8D239C |TO-220B -100X

BD241 TO-2208 45Y

BD241A 8D241 TO-2208B 60Y

BD241B BD241 |TO-2208 80X

BD241C BD238C |TO-2208 100X

BD242 TO-2208 -45Y

BD242A 8D242 |TO-220B -60Y

BD2428B BD242 |TO-220B -80X

BD242C BD239C |TO-2208 -100X

8D533 TO-2208 45Y

BD534 TO-2208 -45Y

BD535 BD533 (T0-2208 60Y

BD5368 BD534 [T0-220B -80Y

BD537 BDS33 |TO-2208 80X

BD538 BD534 [TO-220B -80X

BD633 TO-2208 45Y

BDB34 BD633 TO-220B -45Y

BDE35 BD633 |TO-2208 eoY

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 RE-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-220B -60Y

80637 BD633 |TO-220B 80X

BD638 BD633 |TO-2208 -80X

BF158 T0-106 | 12X

BF159 BF158 |TO-106 | 20X

BF160 BF158 [T0-106 | 12X

BF244 2N3823 |TO-82DA N-JFET|

BF245 2N3823 |TO-92DE N.-JFET|

BF254 TO-92E 20Y

BF255 BF254 |TO-92E | 20X

BF256 | 2N3823 |TO-92DE N-JFET

BF257 T0-39 160Y

BF258 BF257 |TO-3 250Y

BF259 BF257 |TO-39 300X

B8F207 TO-92F : 160Y

BF298 BF297 |TO-92F 250

BF299 BF207 |TO-92F 300X

BF336 TO-3 180Y

BF337 | BF336 |T0-39 200Y

BF338 BF336 [TO-39 225X

BF368 TO-92A | 15X

BF363 | BF368 |T0-92A | 20Y

BF391 TO-92A 200Y

B8F392 BF391 [TO92A 250Y

BF393 | BF391 |TO.92A 300X

BF494 TO-92E 20Y

BF495  |BF494 |TO.92E 20X

CLOS6 T0-92A ‘ -20A ({low VCEK)

CLOG6 | CLOS5  |T0-92A 20A {low VCEK)

cL138 70-106 |Photo Darlington Transistor [ l

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) MSMALL SIGNAL|  AND MEDIUM SPEED SWITCHES VOLTAGE
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DEVICE | DATA

TYPE SHEET | CAS|

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

CL166 CL155 |TO-92A 25A l{low VCEK)

CL855 | T0-92A -60Y

CL866 cLess | TO-92A 80Y

CX701 T0-2208 120X

Ccx701A | cx701 |TO-2208 150X

CX702 T0O-2208 80X

CX702A | CX702 |T0-2208B 100X

€X703 T0-92A 160Y

CX703A | CX703 (T0-92A 200Y

CX7038 | CX703 |T0-92A 250X

CX704 TO-2208B| 50Y

CX705 T0-3 45X (low speed)

CX705A | €X705 |TO-3 60X (low speed)

CX754 CX704 | TO-220B -50Y

CX901 ) TO-92A 40X

CX904 T0-92A 408

CX906 TO-92A ’ 40A

CX908 TO-92A 40A

cx917 T0O-92A .~ 30x

X918 TO-92A | 20X

CX954 CX904 |TO-92A -40B

CX956 CX906 |TO92A -40A

CX958 CX908 |TO92A -40A

D20.U20 Blinking Toy Kit|

D44C TO-2208 30 ~80X

D45C T0O-2208 ~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=~865, 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
T I
s Z 3 < < <
g § s | = | vl «| «| « -
2 o o - o« ~ [=]
2 2 3 Q Q Q 2 2 2
r r 3 o o o o o o
DEVICE | DATA
TYPE SHEET | cAs
EN930 TO-106 458
FPT100 TO-106 | Photo Transistoy
FPT100A | FPT100 | TO-106 | Photo Tl'ransistm
FPT100B | FPT100 | TO-106 | Photo Transistod
KM301 w TO-92A 20X °
KM904 Z TO-92A 20A T
J 1%
KM905 TO-92A -20A °
KM917 5 TO92A 20X & g
kmot1s | 5 | To92a| 12x Z2
KMg28 o TO-92A| 20X s 8
KM934 8 TO92A 30A w g
©
KM935 a TO-92A -30A § _
o
kMO | < TO-82A 208 5 E
KM015 | W TO-92A -208 -]
LN9014 TO-92A 258
LN9015 | LN9014 | TO-92A -258
MAS32 TO-72 | Silicon Controlled Switgh
' []
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 Darlington Trans|stor
¢ ’
MEL31 TO-106 | Photo 'Il'ransistor‘

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




DEVICE SELECTION GUIDE

VCEO, HEE use RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
{Note) [SMALLSIGNAL| ~ AND MEDIUM SPEED SWITCHES | VOLTAGE
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DEVICE | DATA

TYPE | SHEET | CASs

MEL32 MEL31 |70-106 |Photo Transistor

MEU21 T0-106 |Prog fe U Transi

MEU22 | MEU21 |T0-106 . Programmable Unijunction Transi

MHO0810 | MH8100 |TO-220B . -30v

MHOB16 | MHB106 |TO-2208 -60Y

MHO818 | MHB106 |TO-220B -80Y

MHOB50 | MHB500 |TO-2208 -60Y

MHO0870 | MHB700 |TO-2208 -50Y

MH7301 TO-2208 , 160Y

MH7302 | MH7301 |TO-2208 200Y

MH7303° | MH?301 |T0-2208 250X

MHB100 T0-2208 30v

MHB106 T0-2208 60Y

MH8108 TO-2208 80y

MHB500 TO-2208 60y

MH8700 TO-2208 50Y

ML555 Timer {1.C.)

ML1060 Digit Driver (1.C.

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

ML9400 Voltage o Frequ'ency Ot;nvener‘ (.c.)

MPS2711 | MPS6565 | TO-92A 18X

MPS2712 | MPS6565 | TO-92A 184

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, Hre 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 25B

MPS3390 | MPS6665/ TO-92A 25C

MPS3391 | MPSB565| TO-92A 258

MPS3392 | MPS6565 TO-92A ' 25A

MPS3393 | MPS6565| TO-92A 25Y

MPS3394 | MPS6565| TO-92A 25X

MPS3395 | MPS6565) TO-92A 258

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 308

MPS3709 | MPS6565| TO-92A 30Y

MPS3710 | MPS6565| TO-92A 30A

MPS3711 | MPSB565| 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 | MPSB565| TO-92A 30Y

MPS6530 TO-92A 40Y

MPSB531 | 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 T0-92A 25A

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
g ; 2 < < <
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DEVICE | DATA
TYPE SHEET | CAS
MPSE561 | MPS6560| TO-92A 20A
MPS6562 | MPS6560| TO-92A -25A
MPS6563 | MPS6560| TO-92A -20A
MPS6565 TO-92A 45Y
MPS6566 | MPSE565| TO-92A 45A
MPS6573 | MPSB565| TO-92A 358
MPSE574 | MPSB565| TO-92A 35A
MPS6575 | MPS6565| TO-92A 458
MPS6576 | MPS6565| TO-92A 45A
MPS8000 TO92A 30A(27MH2)
MPSAQ5 T0-92A 60Y
MPSAO8 | MPSAQS | 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 | MPSA0S | TO-92A -60Y
MPSAS6 | MPSAQ5 | TO-92A -80Y
MPSABS | MPSA13 | TO-92A | PNP Darlington
MPSAG66 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 » 1207

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) ISMALL 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 |TO92A 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

PN6132 2N3563 |TO-92A 20X

PN5138 2N3565 |TO-92A -308

PN5142 MPS3638 | TO-92A -20Y

7

RN4918 TO-2208 -40X

RN4919 RN4918 | TO-2208 -60X

RN4920 RN4918 | TO-2208 -80X

RN4921 TO-2208 40X

RN4922 RN4921 |TO-2208 60X

RN4923 RN4921 |TO-220B 80X

s-110 Photo Tlransistor lchip

Note: (1) VCEO in volts, positivé 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

SE4010 | EN930 |TO-106 458

2N830 TO-18 458

2N2102 T0-39 65Y

2N2222 TO-18 30A

2N2222A | 2N2222 {TO-18 40A

2N2586 TO-18 458

2N2711 | MPS6B565| T0-92B 18X

2N2712 | MPSE565) T0-92B 184

2N2716 | MPS6565| TO-92B 18A

2N2807 . T0-18 -40A

2N2007A | 2N2807 |TO-18 -60A

2N2923 | MPSE565| TO-928 25Y

2N2924 | MPS6565|TO-928 25A

2N2025 | MPS6565TO-928 258

2N3019 TO-39 80A

2N3020 | 2N3019 |TO-39 30

2N3053 TO-39 20A

2N3107 T0-39 60A

2N3108 | 2N3107 |TO39 |. 60Y

2N3100 | 2N3107 |TO-39 40A

2N3110 | 2N3107 |T0-39 ' a0v

2N3330 | MPS6565|T0-928 25C

2N3391 | MPS6565|T0-928 258

2N3392 | MPS6565|T0-92B 25A

2N3393 | MPSE565|TO-92B %Y

2N3394 | MPSE565 | T0-928 25X

2N3395 | MPS6565 | T0-92B 258

2N3396 | MPS6565 [ T0-928 25A

2N3397 | MPSE565 | T0-928 25A

2N3398 | MPSE565 (T0.928 258

2N3402 | 2N3702 |TO-92B 25A

2N3403 | 2N3702 |TO-928 268

2N3404 | 2N3702 |TO-928 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

Vceo, HFE USE RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) [SMALLSIGNAL|  AND MEDIUM SPEED SWITCHES | VOLTAGE
g z
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DEVICE DATA
TYPE SHEET CAS|

2N3405 2N3702 |TO-92B 50B

2N3414 2N3702 [TO-92B 25A

2N3415 | 2N3702 [TO-928 258

2N3416 2N3702 [TO-92B 50A

2N3417 2N3702 [TO-92B 50B

2N3548 2N930 |TO-18 -458

2N3563 TO-106 | 12Y

2N3565 TO-106 258

2N3691 TO-106 25Y

2N3692 2N3691 [TO-106 25A

2N3693  [2N3691 (TO-106 asy

2N3694 2N3691 |TO-106 45A

2N3702 T0-92B -25A

2N3703  |2N3702 [TO928 -30y

2N3704  |2N3702 [TO-928 30A

2N3705 2N3702 [TO-928B 30y

2N3706 2N3702 ([TO-92B 20A

2N3707 T0-928 308

2N3708 2N3707 |TO-92B 308

2N3709 2N3707 |TO-92B 30Y

2N3710 2N3707 |TO-92B 30A

2N3711 | 2N3707 [TO-928 308

2N3819 2N3823 [TO-92DA|N-JFET

2N3823 TO-72  |N-JFET

2N3825 TO-92B | 156X

2N3827 2N3825 [T0O-92B 45A

2N3843 | 2N3691 [T0.92B : 30(HFE ~33)

2N3843A |2N3601 [TO92B | 30 (HFE ~33)

2N3844 2N3691 [TO-928 30X

2N3844A | 2N3691 [TO-928 30X

2N3845 | 2N3691 (TO-928 3oy

2N3B45A | 2N3691 [TO-92B 3oy

2N3B54 | 2N3691 [TO928 18X

2N3854A | 2N3691 [TO-92B 30X

2N3855 2N3691 (TO-92B 18Y

2N3855A | 2N3691 |T0-92B 30Y

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

~ N
3 § 2 < < <
8| 8|s|s|s8|=]s|=| s
X 3 2 Q Q 2 2 Q 2
E £ S o o o Q o 154

DEVICE | DATA

TYPE SHEET | CAS|

2N3856 | 2N3691 |T0-92B 18A

2N3856A | 2N3691 [TO-928 30A

2N3858 | 2N3691 (TO-92B 30v

2N3853 | 2N3691 [|TO-928 30A

2N3860 | 2N3691 |TO-92B 30A

2N3964 | 2N2586 [TO-18 -458B

2N4030 T0-39 -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-928 . -308

2N4059 | 2N3707 |TO-92B -308

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

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

2N4062 | 2N3707 |T0-92B -308

2N4234 TO-39 -40v

2N4235 | 2N4234 |TO-39 -80Y

2N4237 | 2N4234 |TO-39 40Y

2N4238 | 2N4234 |TO-39 60Y

2N4248 T0-106 —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 i a0Y

2N4401 | 2N4400 |TO-92A 40A

2N4402 TO-92A -40Y

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

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

2N4424 | 2N3702 |TO-928 408

2N4425 | 2N3702 [TO-928 408

2N4926 T0-39 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 categorigs. 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"
E I -
2| 82|58 <
§ < 2 =) =] g 3 < o
. P 2 s || 2| el v 2
& r S e o o o o o
DEVICE | DATA
TYPE | SHEET | CAS
2N4964 TO-106 ' -40A
2N4965 |2N4964 |T0.106 408
2N4966 | 2N4964 [T0-106 40A
2N4967 |2N4964 [T0.106 408
2N4968 | 2N4964 |TO-106 254
2N4994 TO-92F a5y
2N4995 | 2N4994 [TO-92F 45A
2N5086 TO-92A -508
2N5087 |2N5086 (TO-92A -50C
2N5088 | 2N5086 [TO-92A 30C
2NS5089 | 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 S| 20
2N5138 | 2N3565 (TO-106 -308
2N5163 | 2N3823 [TO-106 [N-JFET
2N6172 | MPS6565 [TO-92B 258
2N5200 TO-92A 508
2N5210 | 2N5209 [TO-92A 50C
2N5220 | 2N3702 [TO92A 15A
2Ns221 | 2N3702 {TO-92A -15A
2N5225 | 2N3702 [TO-92A 25A
2N5226 | 2N3702 ([TO-92A -25A
2N5232 | 2N3691 |TO-92B 508
2N5232A | 2N3891 [T0-928 508
2N5245 | 2N3823 |TO-92DE|N-JFET
2N5246 | 2N3823 |TO-92DE[N-JFET
2N5247 | 2N3823 [TO-92DE(N-JFET
2N6248 | 2N3823 |TO-92DA|N-JFET
2N5294 T0-2208 70X (low speed)
2N5296 | 2N5294 (TO-220B 40X {low speed)
2N5298 | 2N5284 [TO-220B 60X (low speed)
2N5354 | 2N3702 (TO-92B -25Y
2N5355 | 2N3702 |TO-928B _25A
2N5356 | 2N3702 [TO-92B | . -258

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-F GENERAL PURPOSE AMPLIFIERS HIGH
(Note) rSMALLSIGNAL AND MEDIUM SPEED SWITCHES | VOLTAGE
- 2|2 <] < <
gl 8ls|c|8ls|ls|e| s
2 2 2 | R x|l on | wu ] oa )
E £ S o Qo Q e o Q
DEVICE | DATA | -
TYPE | SHEET | CAS
2N5365 | 2N3702 | TO-928B -a0Y
2N5366 | 2N3702 |TO-928 -40A
2N5367 | 2N3702 |TO-928 -408
2N5368 | 2N5368 |TO-82F 30v
2N5369 | 2N5368 |TO-92F 30A
2N5370 | 2N5368 |TO-92F 308
2N5371 TO92F 30A
2N5372 | 2N5368 |TO-92F -30Y
2N5373 | 2N5368 |TO-92F -30A
2N5374 | 2N5368 |TO-92F -308
2N5375 | 2N6368 |TO-92F -30A
2N5400 T0-92A -120Y
2N5401 | 2N5400 |TO92A -150Y
2Ns418 | 2N3702 |TO-928 25Y
2N5419 | 2N3702 |TO-92B 25A
2N5420 | 2N3702 |TO-928 258
2N5447 TO-92F -25A
2N5448 | 2N5447 |TO92F -30Y
2N5449 | 2N5447 |TO92F : 30A
2N5450 | 2N5447 |TO92F - 30v
2N5451 | 2N3702 |TO-92F 204
2N5457 | 2N3823 |TO-92DDIN-JFET
2N5458 | 2N3823 |TO-92DDIN-JFET
2N5459 | 2N3823 |TO-920DN-JFET
2N5484 | 2N3823 |TO-92DDIN-JFET
2N5485 | 2N3823 |TO-92DDIN-JFET
2N5486 | 2N3823 |TO-92DDIN-JFET
2N5490 TO-2208 40X (low speed)
2N5492 | 2N6490 (TO-2208 55X (low speed)
2N5494 | 2N5480 |TO-2208 40X (low speed)
2N5496 | 2N5490 (TO-2208 70X (low speed)
2N5550 | 2N5400 [TO-92A T 140v
2NS551 | 2N5400 (TO-92A 160A
2NS556 | 2N3823 [TO-72  |N-JFET
2N5557 [ 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

~ ~
£ 2 |s] <l < <
8| 8|2 |c|8|=|s8|g| s
2 3 2 R Q Q Q Q 2
E E S|le|e|le|e|e o

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 | 2NS810 |TO-92F 258

2N5813 | 2N5810 |TO-92F -258

2N5814 | 2N5810 |TO-92F a0y

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

2N6816 | 2N5810 |TO-92F 40A

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

2N5818 | 2N5810 |TO-92F 408

2N5818 | 2N5810 |TO-92F -40B

2N5820 TO-92F 60Y

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

2N5822 | 2N5820 |TO-92F 60A

2N5823 | 2N5820 |TO-92F -80A

2N5824 TO-92F 40Y

2N5825 | 2N5824 |TO-92F 40A

2N5826 | 2N5824 |TO-92F 40A

2N5827 | 2N5824 (TO-92F 40B

2N5828 | 2N5824 (TO-92F 40C

2N6027 TO-92 Programmable Unijunction Transistor

2N6028 | 2N6027 [T0-92 |Progr bie Unijunction Transistor

2N6107 | 2N6111 (TO-2208 -70X

2N6109 | 2N6111  |TO-220B : -50Y

2N6111 TO-220B -30Y

2N6121 TO-220B 45X

2N6122 | 2N6121 (T0-2208 60X

2N6123  |2N6121  |T0-220B| 80X

2N6124 TO-220B -45X

2N6125 [2N6124 |TO-2208 : -60X

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

2N6129 TO-2208 40X

2N6130 |2N6129 (TO-220B 60X

2N6131  |2N6129 |T0-220B 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

Veeo, Mre \ RF-IF GENERAL PURPOSE AMPLIFIERS HIGH
(Note) SMALLSIGNAL|  AND MEDIUM SPEED SWITCHES | VOLTAGE

R
s 2|38 «f « <
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DEVICE | DATA

TYPE | SHEET | cas

2N6132 TO-2208 -40X

2N6133 | 2N6132 |TO-2208 -60X

2N6134 | 2N6132 |TO-2208 -80X

2N6218 TO92F 300X

2N6218 | 2N6218 [TO.92F 250X

2N6220 | 2n6218 |TO.92F 200Y

2N6221 | 2n6218 [TO92F 150Y

2N6288 TO-2208 30y

2N6200 | 2N6288 |TO-2208 50Y

2N6292 | 2n6288 |TO-220B 70X

2N6473 T0-2208 100X

2N6474 | 2NG473 |TO-2208 120X

2N6475 | 26473 |TO-2208 Z100x

2N6476 | 2N6473 |TO-2208 J120x

25A473 T0-2208 -30A

25A489 TO-2208 60X

25A490 T0-2208 a0y

25A539 TO928 a5y

2SA564 To928 -258

| 2sA564A TO.928 458

2SA666 To928 258

25A671 TO-2208 -50Y

25A719 TO928 -25A

2SA720 TO928 -50A

25A730 To928 -25A

25A731 T0928 -50A

25A816 TO-2208 80y

25A817 T0928 -80Y

258612 T0-2208 80X

258512A | 258512 |TO.2208 -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
N N
£ 2 a| <] < <
81 8|25 8 |=|s8|%| s
2 2 2 4 Q QX 14 14 Q
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DEVICE | DATA
TYPE SHEET | CAS|
2SB596 | 2SA489 [T0-2208 -80X
2SB604 | 25A489 |T0-2208B -70X
25C644 | 2SA666 |TO-928 258
25C789 T0-2208 60X
25C790 | 25A490 [TO-2208B 40Y
2SC815 | 2SA539 |TO-92B 45Y
25C828 | 25A564 |T0-92B 258
2SC828BA | 2SA564 |TO-92B 458
25C829 70928 20Y
25C838 T0-928 25Y
25C839 | 25C838 |T0-92B 25Y
250922 TO92B | 20Y
25C1047 | 2sC922 (T0-928 | 20Y
25C1048 T0-39 200Y
25C1061 | 2SA671 |T0-2208 50Y
25C1173 | 2SA473 |T0-2208 30A
25C1317 | 25A718 [T0-928 25A
2SC1318 | 2SA719 [T0-92B 50A
25C1346 | 2SA719 (T0-92B 25A
25C1347 | 2sA719 [T0-92B 50A
2SC1626 |2SA816 [TO-220B 80Y
25C1627 |2SA817 ([TO-92B 80Y
2SD234 [TO-2208 50X (low speed)
25D235  |2SD234 [T0-2208 40X {low speed)
2SD365 |2SB512 [TO-220B 60X
2SD365A (2SB512 (TO-2208 80X
2SD526 | 2SC789 [TO-2208 80X
2SD570 | 2SC789 [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.




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

THE ABOVE TYPES ARE NPX SILICON PLANAR EPITAXTAL 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 BC204, 5, 6
BC237, 8, 9 are complementary to BC307, 8, 9
BC317, 8, 9 are complementary to BC320, 1, 2
T0-18 T0-92B T0-106 T0-92F TO=924
CASE ﬁ W
CHE ECB CBE CEB EBC
BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9
ABSOLUTE MAXIMUM RATIN:S
v0BO VCES Vez v Ic(nc) Ptot P, T
TEL® | @ | | @ | | T
BC107 50 50 45 6 100 300
BC108 30 30 20 5 100 300 =55 to 175°C
BC109 30 30 20 5 100 300
RC167 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 =55 to 1250C
BC209 25 25 5 100 300
BC237 50 50 45 6 100 300-
BC238 30 30. 20 5 100 300 =55 to 1500C
BC239 30 30 20 5 100 300
BC317 50 45 [3 150 310
BC318 45 20 s 150 310 =55 to 1500C
BC319 30 20 5 150 310

* Total Power Dissipation @ Tas 250¢



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

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

PARAMETER SYMBOL MIN TYP MAX| UNI?| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCERO t v Ic=10pA  Ig=0
Collector-Bmitter Breakdown Voltage. | LVcpo # |[Note 1 v IC=2mA Ip=0
Emitter-Base Breakdown Voltage BVEBO v IR=1pA Ic=0
Collector Cutoff Current ICES

BC107, 108, 109 ) 15] nA | VCE=VCES VER=O |

BC167, 168, 169 | only 4| pA| VCE-VCES VBE~O

BC237, 238, 239 TA=1250C
Collector Cutoff Current IcBO 15| nA Vop=40V  Ip=0

BC207 only 15| pA | Vep=40V Ig=0

Tp=650C
ICBO 15| nA | Vope20V Ip=0
BC208, 209 only 15| pa | Vc=20V IE=0

Tp=650C
IcRo 30 | nA | Vpp=20V Ig=0
BC317, 318, 319 only 15 ’1‘ VeB=20V  IE=0

T4=1000¢

Collector-Bmitter Saturation Voltage VCE(sat)#*

BC107, 108, 109 0.07 0.25} v IC=10mA IB=~0.5mA

BC167, 168, 169 only 0.220.6 | Vv Ic=100mA IB=5mA

BC207, 208, 209

BC237, 238, 239

BC317, 318, 319 only VCE(sat)* 0.070.2 | Vv Ic=10mA Ip=0.5mA

0.2 051V IC=100mA IB=5mA
Base-Emitter Saturation Voltage VBE(sat)'

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

BC167, 166[, 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[ v Ic=10mA VCE=5V
Current Gain-Bandwidth Préduct fr

BC107, 108, 109

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

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

BC107, 108, 1 3.2 6.0 | pP | fulMHz

BC167, 168, 16 .7 4.5 F

B . — i

BC ’ I3 . 4,

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

BC107, 108 2 10 [aB RG=2Kn f=1kHg

BC167, 168 ‘ 2 10 | dB | Af=200Hz

BC207, 208 2 10 |dB

“BC237, 238 | 2 10 | a8

BC317, 318 2 6 | dB

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
Note 1 : equal to the value of absolute maximum re+ngs.




BC107,89 BC167,89 BC207,89 BC237,89 BC317,89

PARAMETER SYMBOL | MIN TYP MAX |UNIT| TEST CONDITIONS
S —

Noise Figure NP Ic=0.2mA VoE=SY

pc109 1.5 4 | 4B | Roe2Ka reliams

BC169 Af=200Hz

BC209 only

BC239 I¢=0.2mA VCE=SV

BC319 1.2 4 8 - f=30Hz-15KHz

D.C. CURRENT GAIN (HFE) @ VCE=5V Ta«250C

BC107, 167, 207, 237, 317 | BC107, 167, 207, 237, 317
at I¢ | BC108, 168, 208, 238, 318 | BC108, 168, 208, 238, 318 | BC108, 168, 208, 238, 318
(Pulaed) BC109, 169, 209, 239, 319 | BC109, 169, 209, 239, 319
8
HpFE GROUP A HFE GROUP B HPE GROUP C
MIN P MAX MIN TYP MAX MIN TYP MAX
0.01lmA 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=S5V f=1kHz Tp.250c (Note 2)
Hj
h ~ PARAMETER sympor, | EFE GROUP & HFE GROUP B FE GROUP C | orm
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 Kn
Voltage Peedback Ratio hre 1.5 2 3 x1074
Small Signal Current Gain | hge 125 190 260 | 240 330 500 | 450 580 900
Output Admittance hoe 18 30 30 60 60 110 AU
TYPICAL CHARACTERISTICS AT TA~250C (Pulse Test)
D.C. CURRENT GAIN . VBE AND VCE(sat)
vs COLLECTOR CURRENT vS COLLECTOR CURRENT
Heg| i w)
Veg=5v
600 H 12
GROUP C
»: < 1.0
w00 AT N Ve e
08 @ Vce=5v
»
» GROUP B CE' i
» N 06
200 AT crowe & b 04 1]
] an L VCE(sat)
=as A 0.2 @ Ic=20 1g
i i
0 0 - ™t
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.



BC107,89 BC167,89 BC20789 BC237,89 BC317,89

TYPICAL CHARACTERISTICS

COMMON EMITTER
OUTPUT CHARACTERISTICS

Ic |
(mA) SuA "
15 :
A
1.0 WA Ao
|
A
05 ==
1g=1 pA
. !
0 1 2 3 4 5
Vce v)
COLLECTOR CUTOFF CURRENT
vs AMBIENT TEMPERATURE
200
100
\ceo -
(nA) /
10 ’E%ca-@v
[
AT
1
7
//
01 L4
] 40 80 120 160
Ta °c)
COLLECTOR-BASE CAPACITANCE
v8 COLLECTOR-BASE VOLTAGE
o I
{pF} f
8 1g=0
f=1MHz
NG t
N |
4 T0~18
===3
106, T0-92
2
[
0 2 4 6 8 10
Ves (V)

(TA=25°C UNLESS OTHERWISE SPECIFIED)

CURRENT GAIN — BANDWIDTH PRODUCT
vs COLLECTOR CURRENT

T
(MHz2)
300 VCe=5V
Pl N
1
200 P’ \
b
100 y
[}
0.1 1 10 100
Ic (mA)
h—PARAMETERS (NORMALIZED)
VS8 COLLECTOR CURRENT
10
SIS
ANER
N Vee=sv 1 1
N b fmiKH
he (N) LN N d
he NN p
v
N /
10F= hg —
- N
1 =
h
— 08 o \\
0.2
0.1 1 10
I (mA)
BROAD BAND NOISE FIGURE
vs COLLECTOR CURRENT
NF N 1 ” VsV
@8l Wi 11T f=30-15K HzH
N \ N Rg=500n
\\
N
2 N H Rg=1K
N ——
Rg=2Kn:
‘.h.G “
1 I Rg=tKst
o p—T""] |RG=10KR
10 100 1000
Ic wA)

2.78.43008/4500B



BC140 BC141

NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE BC140, BC141 ARE NPN SILICON PLANAR
EPITAXIAL TRANSISTORS RECOMMENDED TFOR
AF DRIVERS AND OUTPUTS, AS WELL AS FOR
SWITCHING AFPLICATIONS UP TO 1 AMPERE.
THE BC140, BC141 ARE COMPLEMENTARY TO
THE PNP TYPE BC160, BC161 RESPECTIVELY.

CASE '1_'0-39

&)

CEB )
ABSOLUTE MAXIMUM RATINGS BC140  BC1l41
Collector-Enitter Voltage (VBE=0) VCES 80V 100V
Collector-Emitter Voltage (IB=0) VCRO 40V 6ov
Enitter-Base Voltage VERO v ™v
Collector Current ) Ic 1A
Total Power Dissipation (@ T¢ <45°C) Ptot 3.7W
(@ Ta<45°¢) 650mw
Operating Junction & Storage Temperature 25, 'r,tg =55 to 175°C
ELECTRICAL CHARACTERISTICS (TA=25°C_ unless otherwise notéd)
BC140 BC141
PARAMETER SYMBOL MIN TYP MAX|MIF TYP Max ‘N TEST CONDITIONS
Collector-Emitter Breakdown Voltage | BVces 80 100 V | Ic=0.1mA VBE=O
Collector-Emitter Breakdown Voltage | LVCEO # | 40 60 V |IC=50mA Ip=0
Emi tter-Base Breakdown Voltage BVERO 7 7 V |IE=0.1mA IC=0
Collector Cutoff Current ICES 100 100 | nA | VoRg=60V
100 100 | pA | Vopg=60V TA=150t
Collector-Emitter Saturation Voltagel 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 BRyE » 40 250| 40 250 | IC=100mA VOE=1V
Group 6 40 100{ 40 100
Group 10 63 160| 63 160
Group 16 100 250] 100 250
BEl.,
HPE Matched Pair Ratio BFE 2 1.41 1.4 Ic=100mA VCE=1V |
Current Gain-Bandwidth Product £ 50 150 50 150 MHz | IC=50mA VCE=10V
Collector-Base Capacitance Cod 10 25 10 25| pP | VCB=10V Ip=0
f=1MHz
Buditter-Base Capacitance cid 80 80 PF | VEB=0.5V Ic=0
f=1MHZ
Turn-On Time ton 250 250 [ nS | IC=100mA IB)=5mA|
Turn-0ff Time tore 850 850 | nS | Io=100mA
IBl=-Ipo=SmA

* Pulse Test s+ Pulse Width<0.3aS, Duty Cycle=l




BC140 BC141

SWITCHING TIME TEST CIRCUIT (ton, toff)
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TYPICAL CHARACTERISTICS

. Ptot va Ta 2.0 EFE (RORMALIZED) vs _IC
Ta=25%
Pulse Test
x, a 1"
Piot Nn g
w) A g 1.2 e
2 ®
\% £ o e ] A
x ~ G N
1 N %ﬁﬂ E
Vo 0.
E’!t s’ﬂk N 4
(]
50 100 150 200 L 10 100 1000
s (%) Ic (ma)
VCE(sat) & VBE(sat) & VBE vs IC fp vs Ig

1.0y 25
g 1 2 wenion

e 1c-2013 : tr
o T e :
e 8
vorr e NG " (Es) : ok
0.4 1 ) \
.21 LUl / I
cE(sat 4
e Ic-].OIB'j j
0 T -
1 10 100 1000 1 10 100 1000
I (mA) Ic (=a)

1.78.8100A/8



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

]

]

o |

ALL DIMENSIONS IN mm

Collector-Base Voltage Veso 20V
Collector-Emitter Voltage Veeo 20v
Emitter-Base Voltage Veso v
Collector Current ! 50mA
Total Power Dissipation at T, <45°C Prot ppoiied
Junction Temperature ..::‘ 126°C
Storage Temperature Range stg —65°C to + 125°C
THERMAL RESISTANCE
Junction to Ambient 0} 1.6°C/mwW
ELECTRICAL CHARACTERISTICS AT Ta=26°C
BC 146R BC 148Y BC 146G
PARAMETER SYMBOL | MIN TYP MAX [MIN TYP MAX [MIN TYP MAX | UNIT| TEST CONDITIONS
Collector-Base Cutoft | Icgg 100 100 100 | nA | Vgge20V 1g=0
Current
Cotlector-Emitter Knes | Vogk 200 200 200 mv | Ic=2mA Ig=wiue
Voltage for which |c-2m
and Veg=1V
Base-Emitter Voltage | Vg 570 570 570 mV | Veg0.BV  1=0.2mA
Base-Emitter Voltage Veg 630 630 630 mV | Veg=1V Ig=2mA
DC Current Gain HFE 80 120 200 |140 220 350 | 260 380 660 VCE0.5V 1c=02mA
DC Current Gain Hep 100 140 280 VeeetV Io=2mA
Noise Figure NF 15 15 4 15 d8 | veg=sV 1c=0.2mA
Rg=2K0
=30Hz~15KHz
Transition Frequency | £ [ 10 150 MHz | vog=SV Ig=2mA
Coliector Capacitancs | Cyy 28 25 25 PF | vegesv 1g=0
f=1MHz
TYPICAL h-PARAMETERS AT Vg=0.5V, 1c=0.2mA, f=1KHz
PARAMETER SYMBOL BC 146R BC 1468Y BC148G UNIT
Input Impedance hie 20 30 45 KQ
Reverse Voltage Transfer Ratio hre 15 26 40 x104
Small Signal Current Gain hee 130 240 400
Output Admittance hoe 15 20 . 35 HU




BC146

DC CURRENT GAIN

COLLECTOR-EMITTER SATURATION VOLTAGE iN VOLT

TYPICAL ELECTRICA". CHARACTERISTICS AT T, = 26°C

DC CURRENT GAIN VERSUS COLLECTOR CURRENT
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PNP SILICON AF MEDIUM

BC160 BC161
POWER AMPLIFIERS & SWITCHES

THE BC160, BC161 ARE PNP SILICON PLANAR
EPITAXIAL TRANSISTORS RECOMMENDED FOR
AF DRIVERS AND OUTPUTS, AS WELL AS FOR
SWITCHING APPLICATIONS UP TO 1 AMPERE.
THE BC160, BC161 ARE COMPLEMENTARY TO
THE NPN TYPE BC140, BC141 RESPECTIVELY.

CASE T0-39

CEB
ABSOLUTE MAXIMUM RATINGS BC160  BCl61
Collector-Emitter Voltage (Vpg=0) -VCES 40V 60V
Collector-Emitter Voltage (Ip=0) -VeEO 40V 60V
Emitter-Base Voltage -VEBO 5v SY
Collector Current -I¢ 1A
Total Power Dissipation (@ TC< 45°C) Piot 3.TW
(e Ta €450°¢C) 650mw
Operating Junction & Storage Temperature Tjs Tatg -55 to 175°C
ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)
BC160 BC161
PARAMETER SYMBOL |y mvp wax|wr TYP max|0FFT| TEST CONDITIONS
ollector-Emitter Breakdown Voltage | -BYCES 40 60 Vv | -Ic=0.1mA VBE=O
Collector-Emitter Breakdown Voltage | -LVCEO *| 40 60 V | -Ic=50mA 1IB=0
Emitter-Base Breakdown Voltage -BVEBO 5 5 V | ~IE=O.1mA IC=O
Collector Cutoff Current -ICES 100 100( nA | VCE=VCES
’ 100 100| pA | VCE=VCES TaA=150°C
Collector-Enitter Saturation Voltage| -ch(g“')i 1 1 Vv | -IC=1A -IB=0.1A
Base-Enitter Voltage ~VBE * 1.7 1.7{ V | -Ic=1A -VCE=1V
D.C. Current Gain BFE * 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 1 #
HPE Matched Pair Ratio WES 1.1 1.41 ~IC~100mA -VCE=1V]
Current Gain-Bandwidth Product fp 50 140 50 140 MHz | -IC=50mA -VCE=10V]|
Collector-Base Capacitance Cob 16 30 18 30| pF| -VCB=10V Ig=0
f=1MHZ
Eaitter-Base Capacitence Cidv 180 180| pF| -VEB=0.5V IC=0
f=1MHz
Turn-On Time ton 500 500 nS| =IC=100mA-Igl=5mA
Turn-0ff Time toff 650 650 nS| -Ic=100mA
-IRl=IBp2=5mA

# Pulse Teat : Pulse Widthe0.3mS, Duty Cycle=1%



BC160 BC161

SWITCHING TIME TEST CIRCUIT (%on, toff
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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 AP SMALL
SIGRAL AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS.

BC177, 8, 9 are complementary to BC107, 8,
BC204, 5, 6 are complementary to BC207, 8,
BC257, 8, 9 are complementary to BC167, 8,
BC307, 8, 9 are complementary to BC237, 8,
BC320, 1, 2 are complementary to BC317, 8,

O O O O O

T0-18

CASE i

10-92B TO-92F T0-924

ECB CEB E3C

CBE

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

ABSOLUTE MAXIMUM RATINGS
TYPE -VcBo | -VeBs | -Vemo | -Vemo -Ic(nc) Piot « Tjr Totg

(v) (V) (v) (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< 2%°C



BC177,8,9 BC204,56 BC257,89 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 ' v -Ic=10pA Ig=0
Collector-Emitter Breakdown Voltage -LVCEO * |[Note 1 v -Ic=2mA Ip=0
BEmitter-Base Breakdown Voltage -BVEBO l v -Ig-l’xA Ic=0
Collector Cutoff Current -IcEs

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

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

Collector Cutoff Current -ICBO 50 | nA | -Vop=45V_ 1E=0

BC204 only 3 [ pA | -VeB=45V Ig=0
TA=650C

-IcBo 50 { nA | -VCB=20V- IE=0

BC20%, 206 only 3 -VCB=20V Ig=0
Tp=65°C

-Iceo 30 | nA | -Vcp=20V _Ig=0

BC320, 321, 322 only 15 | pA | -VcB=20V Ip=0
TA=1000C

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

A1l types
0.25 v ~-1C=100mA -IB=5mA
Collector-Emitter Knee Voltage -VCEX
BC177, 178, 179 & only 0.3 0.6 | Vv -Ig=10mA,Ip=value at
BC307, 308, 309 which -Ic=11mA -VCE=1V]
Base-Emitter Saturation Voltage -VBE(sat)*
0.72 Vv {-Ic=10mA -Ip=0.5mA
All types 0.92 v -I¢=100mA -IB=5mA
Base-Bnitter Voltage All types -Vgg * 0.6 0.65 0,75 Vv -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 | -Ic=1OmA -VCE=5V
Collector-Base Capacitance Cob ~Vop=10V  IE=0
BC177, 178, 1 3.6 7 | pF |f=1MHz
3.2
BC , 258, 3.2 5 | DF
BC307, 308, 309 3.2 6 pF
BC320, 321, 322 3.2 4 | pF
Noise Figure NP ~Ic=0.2mA ~VCE=5V
BC177, 178 2 10 | dB |Rg=2Kn fe=1kHz
BC204, 205 2 10 | dB | af=200Hz
BC257, 258 2 10 | dB
30207. 308 2 10 | dB
y 321 2 6 |as

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



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

PARAMETER SYMBOL | MIN TYP MAX {UNIT TEST CONDITIONS
Noise Figure NF ~Ic=0.2mA -VCE=SV
BC179 1.2 4 | aB nc.gzm f-fgng
RC206 Af=200Hz
:g;gg only -Ic=0.2mA <~VCE=5V
- £=30Hs~15KE
Bos22 1.2 4 |aB Rg=2Kn f=30Hs~15KHs
D.C. CURRENT GAIN (HFE) @ -vog=SV 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
HPE GROUP VI HFE GROUP A EPE GROUP B HFE GROUP C
MIN  TYP  MAX MIN  TYP  MAX MIN __TYP _ Max MIN  TYP  MAX
0,0LmA 70 110 200 330
2mA 70 110 140 110 170 220 200 300 45 420 520 800
100mA 60 80 140 240
h - PARAMETERS @ -IC=2mA -VCE=SV f=1kHz TA=250C (Note 2)
_ EFE GROUP VI| BFE GROUP A | BFE GROUP B | BFE GROUP C
h - PARAMETER SYMBOL | TN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP Mix | TVIT
Input Impedance lije 1.4 2.7 4.5 8.7 KQ
Voltage Feedback Ratio hre 2.5 3 3.5 4 x107%
Small Signal Current Gain hee 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
Heg (=)
~VCE=5V
600 1.2
3 [
GRO! 1.0
\\ Vae 1
400 e 08 @<Vcg=5v 4
L= i
" j
fot"] N
200 A L4 0.4
L SR ] VCE(sat)
et @ Ic=20 |, H
GROUP VI 02 c2 '8 -
[+ _LUJ.UII | 0 s e st 8 0 0
0.01 0.1 1 10 100 0.1 1 10 100
=Ic (mA) =Ic (mA)

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



BC177,89 BC20456 BC257.89 BC30789 BC320,1,2

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

COMMON EMITTER CURRENT GAIN — BANDWIDTH PRODUCT
OUTPUT CHARACTERISTICS vs COLLECTOR CURRENT
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BC182 BC212

COMPLEMENTARY
SILICON AF SMALL SIGNAL AMPLIFIERS & DRIVERS

CASE TO-92F
THE BC182(NPN) AND BC212(PNP) ARE COMPLEMENTARY
SILICON PLANAR EPITAXIAL ‘TRANSISTORS FOR USE IN
AF SMALL SIGNAL AMPLIFIERS AND DRIVERS, AS WELL
AS FOR LOW POWER UNIVERSAL APPLICATIONS. BOTH
TYPES FEATURE GOOD LINEARILI OF PC CURRENT GAIN.
CEB

ABSOLUTE MAXTMUM RATTINGS ~ for o drmom, voitem ond cumremt volues are negates. MlBZ!m! ncaz‘m!
Collector-Base Voltage Yepo | 60V 60V
Collector-Emitter Voltage VCEO 50V 50v
Bni tter-Base Voltage VEBO (34 5
Collector Current Ic 200mA
Total Power Dissipation (TA<250C) Piot 300mw

derate 2.4aM/OC above 259C
Operating Junction & Storage Temperature Ty Tatg =55 to 1500C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

| more2(wex) BC212(PNP)

PARAMETER SYMBOL MIN TIP ‘m MIR TYP MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltagel BVcopo 60 60 v I0=0.0lmA IE=0
Collector=Enitter Breakdown IVeEo 4 S0 : 50 V | Ic=20A  Ip=0

Voltage
Emitter-Base Breakdown Voltage | BVERO 6 ) 5 A\ IE=0.0lmA IC=0
Collector Cutoff Current Iceo .15 nd | Vep=50v Ip=0
) 15| nA | VcB=30V 1p=0
Emitter Cutoff Curreat IgBO 15 15| nA | VEB=4Y 1Ic=0
Collector-Bmitter Saturation VCE(sat)* 0,05 0.29 0,05 v Ic=10mA IB=~0.5ad
Voltage 0.12 0.6 0.14 0.6/ V | Ic=100mA Ip=Smi
Base-Emitter Saturation Voltage VBE(sat)* 0.05"1.2 0.85 1.1} Vv Ic=100mA Ip=SmA
Base-Emitter Voltage VEE * [0.55 0.62 0 .1 0.5% 0.62 0.7] ¥V Ic=2mA VCE=SY
D.C. Current Gain HPE 40 40 Ic=10pA VCE=5V
120 460 60 220 IC=2mA VCE=5Y
80 110 Ic=100mA VCE=5V
Small Signal Current Gain hre ) Ic=2mhk  VCE=5V
Group A 125 250 100 300 f=1kHs
Group B 240 50 | 200 400
Current Gain-Bandwidth Product |fq 150 220 J 200 300 MHs | IC=10mA VCE=SV




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 PP | VCB=10V Ip=0
f=1MHZ
Noise Figure NF 2 10 1.5 10| dB | Ic=0.2mA VCE=S5V
Rge2K f-lkHz
4 £=200Hz

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

TYPICAL CHARACTERISTICS (TA=259C unless otherwise noted)
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BC200

MINIATURE PNP AF LOW NOISE
SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION

MECHANICAL OUTLINE

The BC 200 is a PNP silicon 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 200 is complementary to NPN BC 146.

MT=-42

]

ALL DIMENSIONS IN mm

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage =Veao 20v
Collector-Emitter Voltage =Vceo 20v
Emitter-Base Voltage ~Veso Y
Collector Current =lc 50mA
Total Power Dissipation at T, < 45°C Pt S0mw
Junction Temperature I] 125°C
Storage Temperature Range stg ~65°C to + 125°C
THERMAL RESISTANCE
Junction to Ambient Oj 1.6°C/mW
ELECTRICAL CHARACTERISTICS AT Tp = 25°C
8C 200R 8C 200Y BC 200G
PARAMETER SYMBOL | MIN TYP MAX |MIN TYP MAX |MIN TYP MAX [ UNIT TEST CONDITIONS
Coltector Cutoff Current | ~icgo 100 100 100 | nA [vcge20v 1g=0
Collactor Cutoff Current | =icgo 1 1 v {pA [vege2ov 1g=0
T‘-12S°C
Collector-Emitter Knee “VeEK 200 200 200 mV =l =2mA -le-vlluo
Voltage for which =1c=2.2mA
and -veg=IV
Base-Emitter Voltage -VBE 580 580 580 mV  [=Vcg=0.5V  =IC=0.2mA
Base-Emitter Voltage -Vae 880 850 850 mv  [VeE-IV =1 =2mA
D.C. Current Gain Hgg |80 76 105 | 85 140 200 |165 250 400 -VCE=05V  -ic=0.2mA
D.C. Current Gain Hee 0 100 176 -VCce=1V =lg=2mA
Noles Figure NF 1.5 | 16 . 15 d8  [*VceesV ~lg=0.2mA
Rg=2KX
f=30Hz to 16KHz
Transition Freguency fr 80 10 160 MHz [~VCcg=BV 'lc-ZInA
Collector Cepecitance Ca 45 46 45 oF  |-Vcg=6V 1g=0
#=1MHz
TYPICAL h-PARAMETERS AT =Veg =0.5V, ~ic=0.2mA, f=1KHz
PARAMETER SYMBOL BC 200R BC 200Y BC 200G UNIT
Input Impedance Nie 12 15 20 K
Reverse Voltage Transfer Ratio Pre 13 26 40 x10~4
Small Signal Current Gain hee 80 160 270
Output Admittance hoe 13 18 33 Hu




BC200

OC CURRENT GAIN

=COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLT

TYPICAL ELECTRICAL CHARACTERISTICS AT T, = 25°%C

DC CURRENT GAIN VERSUS COLLECTOR CURRENT
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BC286 BC287

COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE BC266(NPN) AND BC287(PMP) ARE COMPLEMENTARY

SILICON PLANAR EPITAXIAL

TRANSISTORS POR AF

DRIVERS AND OUTPUTS, AS WELL AS FOR SWITCHING

APPLICATIONS UP TO 1 AMPERE.

CASE T0-39

ﬁ_ﬁ(

ABSOLUTE MAXTMUM RATINCS LR —— BC286(NPN)  BC287(PNP)
Collector-Base Voltage vcBO T0v 60V
Collector-Bmitter Voltage VCEO 60V 60V
Enitter-Base Voltage VERO 5v 5v
Collector Current Io 1A
Total Power Dissipation (@ TC €250C) Ptot 4w
(@ Ta<259) 0.8W
Operating Junction & Storage Temperature T3, Tatg =55 to 2000C
ELECTRICAL CHARACTERISTICS (TA«250C unless otherwise noted)
PARAMETER srupor, | B206 (NPY) | BO287(PP) |pern| rest comrrroms
Collector-Fase Breakdown Yoltage BVcpo 70 v Ic=0.1mA IE=0
. 60 v I¢=0.01mA IE=O
Collector-Emitter Breakdown L¥cEo * | 60 60 v IC=10mA Ip=0
Voltage
Baitter-Base Breskdown Voltage BYEBO 5 v Ig=0.1mA Ic=0
5 v Ip=0.0lmA IC=0
Collector Cutoff Current IcBO 20 50| nA | VcB=30V IE=0
Collector-Enitter Saturation VCE(sat)* 0.4 1f ©0.45 1|V |IC=lA Ip=0.lA
Voltage .
Base-Emitter Voltage VBE * 0.87 0.9 v IC=500mA VCE=2V
D.C, Current Gain Hyg + 20 1807 20 200 IC=500mA VCE=2V
Current Gain-Bandwidth Preduct fp 150 140 MHz | IC=50mA VCE=5V
Collector~Base Capacitance Cob 11 18 pF | Vop=10V Ig=0
f=1MHz

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



BC286 BC287

TYPICAL CHARACTERISTICS

. Ptot vs TA
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0.8 1
VEE(se bl
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0.4
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BC300 BC301 BC302
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

CASE T0-39
THE BC300, BC301, BC302 ARE NPN SILICON PLANAR 1
EPTTAXIAL TRANSISTORS RECOMMENDED FOR AP DRIVERS [,
AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICAT- .
TONS UP TC 1 AMPERE. THEY ARE COMPLEMENTARY TO
THE PNP TYPE BC303 AND BC304.

CEB
ABSOLUTE MAXIMUM RATINGS BC300 BC301  BC302
Collector-Base Voltage VCBO 120v aoy 60V
Collector-Emitter Voltage VCEO 8sov 60V 45v
Bmjtter-Basc Voltage VEBO v
Collector Current Ic 1A
Total Power Dissipation (TC< 250C) Ptot 2
(Ta=c2sec) 850mwW
Operating Junction & Storage Temperature Tjy Tstg -55 to 1759¢C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
PARAMETER SYMBOL MIN TYP MAX | ONIT| TEST CONDTIONS
Collector-Emitter Breakdown Voltage LVCEQ * Ic=100m4 I3=0
BC300 &0 v
BC301 60 v
BC302 45 v
Collector-Emitter Breakdown Voltage LVCEY + Ic=100mA VEB=1.5Y)
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=7VY  IC=0
Collector-Fmitter Saturation Voltage VCE(sat)® 0.1 0.5( Vv IC=150mA Ip=15mA
Base~-Emitter Voliage R VBE » 0.78 A Ic=150mA VCE=10V
D.C. Current Gain HFE * 20 IC=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 70 140
Group 6 120 240
Current Gain-Bandwidth Product fp 120 MHz | IC=10mA VCE=10V
Collector-Base Capacitance Cod 10 pF VCB=10V 1g=0
£=1MHz

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



BC300 BC301 BC302

TYPICAL CHARACTERISTICS

6 Ptot vs Ta 2.0 PFE (NORMALIZED) vs Ic
) Tp=25C
Pulse Test
= 1.6 Hi-Veee10v |
Piot E
W e g 1.2 -
A 79
e £ o.efetT] N
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Y Jx )
2 S 5
2 0.4
(o] Q{‘ :
HQat sink
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50 100 150 200 1 10 100 1000
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S g R 1 u
vour (- YoEy lLee, Teet () % I
0.4 | 1 ; i \ i
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1.78.81008/4



BC303 BC304

PNP SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE BC303, BC304 ARE PNP SILICON PLANAR EPITAXIAL
TRANSISTORS RECOMMENDED POR AF DRIVERS & OUTPUTS,
AS WELL A3 FOR SWITCHING APPLICATIONS UP TO 1
AMPERE. THEY ARE COMPLEMENTARY TO THE NPN TYPE

BC300, BC301, BC302.

ABSOLUTE MAXIMOM RATINGS

Collector-Base Voltage

Collector-Emitter Voltage

Emitter-Base Voltage

Collector Current

Total Power Dissipation (Tc<25%)
(Ta< 250€)

Operating Junction & Storage Temperature

CASE T0-39
C i B

E

3303 Bc304
~Vemo 85v 60v
-VCcEO 6ov 45V
-VEBO v v
=-Ic 1A
Ptot 6w

850mw

Tjs Totg =55 to 175¢C

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX [UNIT | TEST CONDITIONS
Collector-Baitter Breakdown Voltage =LVeEQ *- : =IC=100mA Ip=0
BC303 60 v
BC304 45 v
Collector-BEmitter Breakdown Voltage | -LVcpy -1g=100mA ~VEpe1.5V)
BC303 only 85 v
Collector Cutoff Current -Icro 20 | nA ~VCB=60V Ig=0
Emitter Cutoff Current ~IEBO 20 | nA -VEB=SV Ig=0
Collector-Emitter Saturation Voltage =VCE(sat)* 0.1 0.65| Vv ~IC=150mA ~IB=15mA
Base-Emitter Voltage ~VBE * 0.78 v -1c=150mA -VCE=10V
D.C. Current Gain HeE » 20 =~Ig=0.1mA ~VCE=10V
40 240 =Ic=150mA -VCE=10V
20 =Ic=500mA ~VCE=10V
D.C. Current Gain Group 4 BFE # 40 80 =Ic=150mA ~VCE=10V
Group 5 T0 140 .
Group 6 120 240
Current Gain-Bandwidth Product fp 100 MHz | ~IC=10mA -YCE=10V
Collector-Base Capacitance Cob 17 pF =V¢cB=10V Ig=0
f=1MHz

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



BC303 BC304

TYPICAL CHARACTERISTICS
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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
RESPECT™IVELY.
CEB
ABSOLUTE MAXIMUM RATINGS BC32] BC328
Collector-Emitter Voltage (VBE-0) -VCcES 50V 307
Collector-Bmitter Voltage (Ip=0) -VCEO 45V 25v
Enitter-Base Voltage ~-VEBO 5V
Collector Current =I¢ 0.84
Collector Peak Current (t<10mS) -Iom 1.5
Total Power Dissipation (@ T¢ <250C) Ptot 1.4W
(@ Ta<250C) 625mW
Operating Junction & Storage Temperature Tj» Tatg -55 to 150°C
THERMAL RESTSTARCE
Junction to Case Ojc 909C/AW  max.
Junction to Ambient Oja 200°C/W  max.
Ptot vs TA Hpg vs IC
2.0 250 T Ta250¢ |
IF =Vez=1v
200 ylse Test
1.5 = il ‘
> q
Ptot 150
° N, Hrg N
(w) 1.0 %
S 100
— 3 .
0.5 ——A% X 50
T
0 *h
0 50 100 150 200 1 10 100 1000

Ta (°c) -Ic (ma)



BC327 BC328

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

PARAMETER S0E0L |y P2l | van cie wax |UFIT | TEST cosDITIONS
Collector-Emitter Breakdown Voltage |-BVCES 50 30 Vv | -Ic=0.1mA Vgg=0
Collector-Emitter Breakdown Voltage |-LVcpo #| 45 25 vV | -Ic=10mA Ip=0
Emitter-Base Breakdown Voltage -BVgRo 5 5 v -Ig=0.1mA IC=0
Collector Cutoff Current -Ices - 100 nA | =Vogg=45V

100 | nA | -VoES=25V
10 PA | -VCES=45V TA=1259C
10 | pA | -VcES=25V TA=125°C
Collector-Emitter Saturation Voltage|-VCE(sat)* 0.7 | 0.7 | V | -IC=500mA -Ip=50mA
Base-Emitter Voltage -VRE # 1.2 le2 | V ~IC=300mA ~VCE=1V
D.C. Current Gain HFE * 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
HwE Matched Pair Ratio HFE 1 1.41 1.41 -Ié-lOOnA ~VCE=1V
HFE 2
Current Gein-Bandwidth Product fo 100 100 MHz | ~Ic=10mA -VCE=SV
Collector-Base Capacitance Cob 14 14 pF | -VoB=10V Ig~0
f=1MHz
# Pulse Test : Pulse Width=0,3mS, Duty Cycle=1%
VcE(sat) & VBE ve Ic 200 fp vs Ig
[Ta=25 Il Ta=25°
Pulse Test A =Ve
o 160 HL er2t
o
0. Gmnt=t111] ;BEV . fr 120 A
o ~VCE™
VOLT (vHz) m ’
0.4
4 |
o. VCE(sat) / . 4 |
@ 1.-10Ipy
0 1
1 10 100 1000 1 10 100 1000
=I¢ (mA) =Ic (ma)

1.76.0830A



BC337 BC338
NPN SILICON AF MEDIUM POWER TRANSISTORS

THE BC337, BC338 ARE NPN SILICON PLANAR
EPITAXTAL TRANSISTORS FOR USE IN AP
DRIVER AND OUTPUT STAGES, AS WELL AS FOR
UNIVERSAL APPLICATIONS. THE BC337, BC338
ARE COMPLEMENTARY T0 THE PNP TYPE BC327,
BC328 RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS
Collector-Emitter Voltage (VEE=0)
Collector-Emitter Voltage (Ip=0)
Emitter-Base Voltage

Collector Current

Collector Peak Current (t< 10mS)

Total Power Dissipation (@ Tg <250C)
(@ Ta €£25°)
Operating Junction & Storage Temperature

THERMAL RESISTANCE
Junction to Case
Junetion to Amdbient

P
2.0 ~tot

1.5

Peot
1.0

(W)
. 0.5

CASE TO-92F
CEB
Bc337 Bc338
Vees 50v 30V
Vceo 45V 25v
VEBO 5V
Ic 0.84
IcM 1.5a
Piot 1.4¥
625aW
T35, Tatg 55 to 150°C
Qjc 90°C/W  max.
0ja 200°C/W  max.
I
250 Brg ve Ic
W Tp=250¢
VeE=1V
200 Pulge Test
Hpg 150 o - il i
100
50
o1 10 100 1000

Ic (mA)



BC337 BC338

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

BC337 BC3
PARAMETER SYMBOL MIN TYP MAX | MIN “%Bm UNIT | TEST CONDITIONS
ICollector-Emitter Breakdown Voltage {BVCps 50 30 v Ic=O.1lmA VEE=0
Collector-Emitter Breakdown Voltage |LVcpo #| 45 25 V | Ic=10ma Ip=0
Lhittor-we Breakdown Voltage BVERO 5 5 v Ig=O.lmA IC=0
Collector Cutoff Current IcES 100 nA | VORS=45V
100 | nA | Vops=25V
10 pA | VoES=457 TA=1250C
10 | pA | Vops=25V Ty=125°C
Collector-Emitter Saturation Voltage|VCE(sat)* 0.7 0.7 V |1c=500mA Ip=50mA
Base-Enitter Voltage VRE * 1.2 l.2 | V 10=300mA VCE=1V
D.C. Current Gain Hpg #+ |100 630 [200 630 I=100mA VggelV
Group 16 100 250 |100 250
Group 25 160 400 |160 400
Group 40 250 630 |250 630
All Groupe 40 40 Ig=300mA Vop=1V
Hpp Matched Pair Ratio HFE 1 » 1.41 l.41 Ic=100mA VCE=1V
HFE 2
Current Gain-Bandwidth Product fp 100 100 MHz |IC=10mA VCE=SV
Collector-Base Capacitance Codb 10 10 PP | Vop=10V IE=0
f=1MHs
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
Ver v, I fp ve I
1.0 CE(sat) & Vg vs Ig 200 T lc m
" .
0.8 ] 160 N '
‘?Elg“ Tx=25°C \\
0.6 Pulse Test fp 120 #
VOLT |
(vAz)
0.4 80
4
0.2 0
VcE(sat) A 4 T,=250
I~ e 10-101p
0 [ 0 VCE=5Y
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

CASE T0-92F
THE BC413, BC4l4, BC41S, BC4l6 ARE SILICON PLANAR
EPITAXTAL TRANSISTORS POR AF LOW NOISE PREAMPLIFIER
APPLICATIONS, THE BCA13, BC414 ARE NPN ARD ARE
COMPLEMENTARY TO THE PNP BC415, BC416 RESPECTIVELY.

CEB )
BC413 BC4l4 BC415 BC4L6

ABSOLUTE MAXTMOM RATINGS 70 st votage s et i s e (wev) (WPN) (PNP) (PNP)
Collector-Base Voltage VCcBO 457 50v 45V 50V
Collector-Bunitter Voltage VCEO 30v 45V 35V 45V
Bvitter-Base Voltage VEBO 5V

Collector Current Ic 100mA

Total Power Dissipation @ TA €£250C Ptot

W
derate 2.4-'30(: abeve 259C
Operating Junction & Storage Temperature Tjs Tatg -55 to 150°C

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX| UNIT TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO Ic=10pA Ip=0
BC413 45 v
BC414 50 v
BC415 45 v
BC416 50 v
Collector-Bmitter Breakdown Voltage | LVcgo Ic=10mA (Pulsed)
BC413 30 v Ip=0
BCA14 45 v
BC41S . 35 v
BC416 45 v
Emitter-Base Breakdown Voltage BYEBO 5 v Ip=10pA Ig=0
Collector Cutoff Current IcBO 15| nA VCB=30V IE=0
5| pa VCE=30V Ip=0
TaA=1500C
Eritter Catoff Current I1EBO 15 | nA VEB=4V Ic=0
Collector-Emitter Saturation Voltage| VCE(sat) 0.08 0.25) v Ic=10mA 1Ip=0.
0.25 0.6 | Vv IC=100mA IB=SmA
(Pulsed)




BC413 BC414 BC415 BC416

PARAMETER SYMBOL |MIN TYP MAX |UFIT| TEST CONDITIONS
Collector-Emitter Knee Voltage VoEK 0.3 0.6 |V Ig=10mA, Ip=value at
which IC=11mA VCE=1V
Base-Emitter Saturation Voltage VBE(sat) 0.92 v Ic=100mA Ip=5mA(Pulsed)
Base-Emitter Voltage VBE 0.55 0.64 0.75| Vv IC=2mA VCE=5V
0.57 v IC=0.1mA Vgg=5V
Current Gain-Bandwidth Product fip 200 Ic=10mA Vgga5V
Collector-Base Capacitance Cob VCB=10V  Ig=0
BC413, BC4l4 2.7 P £=1MHz
BC415, BC416 3.2 PP
Noise Figure NF Ic=0.2mA VCE=5V
BC413, BC414 1.2 2.5 |dB Rg=2Kn  £=30Hz-15KHz
BC415, BC416 1.2 2.0 |aB
I‘lit;ker Noise Voltage Referred to | En Ic=0.2mA VCE=SV
Base BC413, BC4l4 0,135 | pv RG=2Kn  f=10Hz-50Hz
BC415, BCAL6 0.11 [av
D.C. CURRENT GAIN (EFE) AT VCE=S5V Ta=250C
BC415, BCAL6 BC413, BC414, BC4lS5, BC4L6 BC413, BC414, BC415, BC416
e Ic HFE GROUP A HFE GROUP B HPE GROUP C
MIN TYP Max MIR TYP MAX MIN TYP MaAX
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=1lkHtz TA=25°C
BFE GROUP A | HFE GROUP B | BFE GROUP ¢
R - PARMMETER | SPMBOL | w1y oyp ax|MIN mve jax Moy rve sax | M7
Input Impedance hie 1.6 2.7 4.5(3.2 4.5 85| 6 8.7 15| xa
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| pu




BC413 BC414 BC415 BC416

FLICKER NOISE MEASUREMENT

‘Yransigsor under sest Ampiifier Sanc-Poes Fitter AF Vaive Voltmeter

'ﬁ ~ D \H®

TYPICAL CHARACTERISTICS AT TA=25°C (Pulse Test)
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BC413 BC414 BC415 BC416

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

COMMON EMITTER CURRENT GAIN — BANDWIDTH PRODUCT
OUTPUT CHARACTERISTICS Vs COLLECTOR CURRENT
Ic I , fr
(mAY 5pA -+— {MH2)
1.5 i 300 VCe=5V
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10 :hlaA 4+— 200}-
i af N
A \
05 T 100 . 2
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BC431 BC432

COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

THE BC431 (NPN) AND BC432 (PNP) ARE
COMPLEMENTARY SILICON PLANAR EPTTAXIAL
TRANSISTORS FOR USE IN AF DRIVER AND
OUTPUT STAGES, AS WELL AS FOR UNIVERSAL
APPLICATIONS.

ABSOLUTE MAXIMUM RATINGS For pnp devices, vortage and current values are negative

Collector-Bmitter Voltage (VBE=0)

Collector-Emitter Voltage (1B=0)
Emjtter-Base Voltage
Collector Current =

Collector Peak Current (t<10mS)
Total Power Dissipation (e Tc < 25°C)

(e Ta<250c)
Operating Junction & Storage Temperature
THERMAL RESISTANCE
Junction to Case
Junction to mbimt

Ptot vs Ta

2.0

Piot
(w)

CASE T0-92F
CEB
VeES Tov
VeEo 60V
VEBO v
Ic 0,84
IcM 1.54
Ptot 1l.4w
625w
T3, Tstg =55 to 1500C
Qjc 90°C/W max.
Oja 2000C/W max.
Hpg vs Ig
200
[ w25
il VeE=1v
160 Pulse Tea?
]
I !
120 jpe 1
HFE [l j
80 \
40
0 du
1 10 100 1000

Ic (ma)




BC431 BC432

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage | BVops 70 v Ic=0.1mA Vpg=0
Collector-Emitter Breakdown Voltage | LVogpo * " 60 v IC=10mA IB=0
BEmitter-Base Breakdown Voltage BVERO 5 v Ic=O.1mA Ig=0
Collector Cutoff Current IcEs 100 | nA VeEs=60V

10 | pA | VeEs=60V Ty=1250C
Collector-Emitter Saturation Voltage| Vc(sat)* 0.7 |V Ic=500mA IB=50mA
Base-Emitter Voltage VBE # 1.2 | V Ic=300mA VCE=1V
D.C. Current Gain HpE * 63 250 Ic~100mA VeE=1V
Group 10 63 160
Group 16 100 250
A11 Sroups 40 : Io=300mA V=1V
FipE Matched Pair Ratio Brpa 1.41 Ic~100mA VGE=1V
HFE 2
Current Gain-Bandwidth Product o 100 MHz( IC=10mA VCE=5V
Collector-Base Capacitance BC431 Cob 12 pr VeB=10V Ig=0
BC432 17 r f=1MRZ
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1¥%
VeE(sat) & VBe vs Ic fr v Ic
0
1. ] 200 TA=25!
| ) VeE=5Y
0.8 —-VLB 160
e 1V 11 . Py
. = 2
vour 0 Tp=259¢ T i A
Pulse Test(]|, (MHz)
0.4 { 4 80
0e2} 0
: VeE(sat) v 4 I
@ Ical01
P Sodetene W BT 0
1 10 100 1000 1 10 100 1000
Ic (ma) It (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,
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. ]
Cis
E
Bc44o(mg sc441(m;
ABSOLUTE MAXTMUM RATINGS  Foronpdevces. voltage a0d currimt vaiues e negati. BC460( PNP BC461 ( PNP
Collector-Emi tter Voltage (RBES 1000.) VCER S0V T5v
Collector-BEmitter Voltage (Ip=0) VCEO 40v 60V
Emitter-Base Voltage VEBO 5v 5v
Collector Current Ic 1A
Collector Peak Current IcM 2A
Total Power Dissipation (Tc<250c, VeE=10V) p, . 10w
(Tas<250C) 1w
Operating Junction & Storage Temperature T3y Tstg -55 to 2000C
ELECTRICAL CEARACTERISTICS (TA=259C unless otherwise noted)
’ . BC440 BC441
PARAMETER SYMBOL BC460 BC461 |UNIT [ TEST CONDITIONS
MIN MAX [MIN Max
Collector-Emitier Breakdown LVcRO * 40. 60 v Ic=100mA IB=0
Vol tage
Emitter-Base Breakdown Voltage BVEBO 5 5 v IE=O.1mA Ig=0
Collector Cutoff Current IcBO 100 100 | nA Vc3-40.v 1E=0
Collector Cutoff Current IcER 10 pA VCE=50V RBE=1004
10 PA VCE=TOV RBE=1000
Collector-Bmitter Saturation | VCE(sat)* 1 1| v IC=1A 1IB=0.1A
Voltage
Base-Emitter Saturation Voltage VBE(sat)* 1.5 1.5 IC=1A 1IB=0,.14
D.C. Current Gain HFE * 40 250 | 40 250 IC=500mA VCE=4V]
Group 4 40 70| 40 70
Group S 60 130 | 60 130
Group 6 115 250 (115 250
20 Ic=lA VCE=2V
Current Gain-Bandwidth Product fp 50 50 MHz | IC=50mA VCE~4V
Collector-Base Capacitance Cob 25 25 | pF VCB=10V IE=O
f«1MHZ

* Pulse Test :

Pulse Width=0.3mS, Duty Cycles=1%



BC440 BC441 BC460 BC461

TYPICAL CHARACTERISTICS

. Ptot vs Tj BFE (NORMALIZED) vs IcC
1 2.0 M Taz5%
Pulge Test
~ 1.6 [VCE=47
12 E
(]
Piot 7’:’0 g 1.2 » N
N
8 A g
) NG, Z 0.8
3
: EAN o
NO Heat Sink'r N
0 I DN 0
0 50 100 150 200 1 10 100 1000
Ta (%) Ic (md)
VCE(sat) & VBE(sat) & VBE vs IC 250 fp s Ig
1.0 - l
TA=25°C*
0.8 1 { % 200 VCE=4V
o8—— g3t
veeled B
0.t - Il Ta=250c 150
. VgE w"'"' Pulse Test (vas) »>
VOLT @ VCE= i MHz \ :
0.4 100 )
¥
002 —n(set 30
o i@ Ic«101B TTIOLF o
1 10 100 1000 1 10 100 1000
Ic (ma) Ic (mA)

1.78.81004/B.0810A/B



BC527 BC528
PNP SILICON AF MEDIUM POWER TRANSISTORS

THE BCS27, BCS528 ARE PNP STLICON PLANAR CASE T0-92A
EPITAXIAL TRANSISTORS FOR USE IN AP DRIVER

AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL

APPLICATIONS. THE BC527, BC528 ARE COM-

PLEMENTARY TO THE NPN TYPE BC537, BC538

RESPECTIVELY.
EBC
ABSOLUTE MAXIMUM RATINGS BCS527  BCS28
Collector-Base YVoltage -VeBo 6oy 8ov
Collector-Emitter Voltage -YcEO 60V sov
Emitter-Base Voltage -Vgpo 6v
Collector Current -I¢ 1A
Collector Peak Current (tg 10mS) -Iem 1.5A
Total Power Dissipation (@ T¢c <25°C) Piot 1.5W
(@ Ta<250¢) 625w
Operating Junction & Storage Temperature T3, Tatg -55 to 150°C
THERL RESISTANCE
Junction to Case Ojc 83°C/W max.
Junction to Ambient %ja 200°C/W max.
. Piot va T, Brg ve Ig
1 L
1. _‘cg-‘l(N " E
o +H i
Peot Hpp 120820 ega1V
1
)
40[ v
TA=250¢
o Pulgse Test
’ 200 1 10 100 1000

~Ic (mA)



BC527 BCb528
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
PARAMETER SYMBOL o527 BC528 luwrr| Tes? comprrioms
Collector-Base Breakdown: - [~BVcBo | 60 80 v | -Ic=0.1mA IE=0
Voltage
Collector-Emjtter Breakdown -LVCRO * 60 80 v ~Ic=10mA IPp=0
Vol tage
Emitter-Base Breakdown Voltage |=BVEBO 6 6 Vv | -Ig«0.0lmA Ic=0
Collector Cutoff Current -1cBo 100 nA | -Vcp=40V. IE=0
100 | nA | -Vcp=60V Ip=0
Emitter Cutoff Current ~IEPO 100 100 | nA | =Vgp=4V IC=0
Collector-Emitter Saturation [-VCE(sat)* 0.7 0.7 1|V ~Ic=500mA -Ipa!
Voltage 1.2 15|V ~Ig=1A ~Ip=0.1A
Base-Emitter Saturation Voltage-Vpg(sat)* 1.3 1.3 | V | -Ic=150mA -Ip=l
D.C. Current Gain BrE * 4 40| 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 1160 400
All Groups HFE + 50 50 ~Ig=10mA -VCE=10V
50 50 ~Ic=150mA -VCB=1!
50 50 ~Ic=500mA -VCE=1
15 15 =Ig=1A -VCE=1
Current Gain-Bandwidth Product | fT 100 100 MHY -Ic=50mA -VCE=10V
Collector-Base Capacitance Cob 15 15 | pF| <VeB=10V Ip=0
. f=1MHS
# Pulse Test s Pulse Width=0.3mS, Duty Cycle=1%
VCE(sat) & VBE(sat) v8 I In v I
1.0, 250
B TA=259C
4 =VCE=10
0-8 LH TA=259C] 200 AF
Tac(eed ftir—Ic=10Ig ;
0.6 VEE Pulse Test fp 150 v '[l
-VOLT (MHz ) 4 :' H
0.4 100 Hy
0.2 50 ‘
B 1 v
[Vor(sat)’ I
0 = 0
1 10 100 1000 1 10 100 1000
- Ic (ma) - Ic (mA)

1.78.08108



BC537 BC538

NPN SILICON AF MEDIUM POWER TRANSISTORS

THE BC537, BC538 ARE NPN SILICON PLANAR

EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER
AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL
APPLICATIONS. THE BC537, BC538 ARE COM-

PLEMENTARY TO THE PNP TYPE BCS527, BC528
RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage

Collector-Emitter Voltage

Emi tter-Base Voltage

Collector Current

Collector Peak Current (t<10mS)

Total Power Dissipation (@ T¢ < 250C)
(@ TaA€259C)

Operating Junction & Storage Temperature

THERMAL, RESISTANCE
Junction to Case
Junction to Ambient

2.0 Piot va Ta
1.5 ®
O
Peot (g,
1.0 X
(W) S
3
O/ &,
0.5 —(y 8.” %
A
0
0 50 100 150 200

CASE TO-92A
EBC
BCS537 BC538
Vepo 60v 8ov
Vceo 60V 8ov
VEBO 6V
I¢ 1A
IeM 1.5
Peot 1.5W
625mw
75, Tetg -55 to 150°C
30 83°C/W max.
Oja 2009C/W mex.
Hpp vs It
200 [ Ta=25°¢c
; Pulse Test
160| pn
ycEek =
Hpg 1 Eg.. et
6 L
%0 Il
: 4
o Il
1 10 100 1000
Ic (ma) |



BC537 BC538

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

BCS37 BC538
PARAMETER SYMBOL MIN max | vax MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown BVCBO 60 €0 v Ic=0.1mA Ig=0
Voltage
Collector-Emitter Breskdown |LVggo » | 60 80 vV | Ic=10mA IB=0
Voltage
Emitter-Base Breakdown Voltage|BVgpo 6 6 v IE=0.0lmA Ig=0
Collector Cutoff Current IcBO 100 nA | Vep=40V Ig=0
100 | nA | VcB=60Y IE=0
Emitter Cutoff Current IR0 100 100 | nA | Vgp=4V Ic=0
Collector-Emitter Saturation |Vpg(sat)# 0.7 0.7 |V Ic=500mA  Ip=50mA
Voltage 1.2 1.5 |V Ic=1A IB=0.lA
Base-Emitter Saturation VBE(sat)* 1.3 1.3 |V Ic=150mA IB=15mA
Voltage
D.C. Current Gain Hpg * 40 400 40 400 I¢=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 Ig=10mA  VCE=10V|
50 50 Ic=150mA  VCE=10V]
50 50 IC=500mA  VgE=10Y]
15 15 Ic=1A Veg=10V]
Current Gain-Bandwidth Product|fp 100 100 MHz| IC=50mA VCE=10V
Collector-Base Capacitance Cob 15 15 | pF | Vgp=10V Ig=0
f=1MHz
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
VcE(sat) & VBE(sat) vs IC fp vs Ig
1.0 (2at) (sat) 250 — -
Ta=25°C
0.8 At - 200 hr VCE= olv
)
~ype(eat =TT TA=2500 i
0.6 = Ig=10T fp 150
ToLT Pulse Tes 1
| (wmz) 7
0.4 ‘-H, 100
| Y
0.2 i 50
L 4
o VeE(sat) I o
1 10 100 1000 1 10 100 1000
Ie (ma) I¢ (mA)

1.78.81008



BC546 through BC550
NPN SILICON AF SMALL SIGNAL TRANSISTORS

THE BC546 THROUGH BC550 ARE NPN SILICON PLANAR CASE TO-92F
EPITAXIAL 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 BC546 BC547 BCS548 BC549 BC550
Collector-Base Voltage VcBO 80V 50v 30V 30v 50v
Collector-Emitter Voltage (VRE=0) VCES 8ov 50V 30v 30V 50V
Collector-Enitter Voltage (Ip=0) VCEO 65V 45v 30V 30V 45V
Emnitter-Base Voltage VEBO 6v 6V 5V 5V 5V
Collector Current Ic 100mA
Collector Peak Current IcM . 200mA
Total Power Dissipation (TA<250¢) Ptot " 500mw
" derate 4mW/oC above 250C
Operating Junction & Storage Temperature Tjs Totg -55 to 1500¢C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)*
PARAMETER SYMBOL MIN TYP MAX | UNIT| TEST- CONDITIORS

Collector-Base Breakdown Voltage BVcRo Ic=10pA IE=0

BC546 80 v

BC547 50 v

BC548 30 v

BC549 30 v

BCS50 50 \4
Collector-Bmitter Breskdown Voltage BVCES Ic-lO,lA VEE=O

BC546 80 v

BC547 50 v

BC548 30 v

BC549 30 v

BC550 50 v
Collector-Emitter Breakdown Voltage | LVcEg 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 Bresakdown Voltage BYERO IE=lpA  Ic=0
BC546 6 v
BC548,549, 550 5 v
Collector Cutoff Current IcBO 15 | nA | Vcp=30V IE=0
51 pA | Vep=30V Ie=0
TA=1500C
Collector-Bnitter Saturation Voltage| VCE(sat) 0.07 0.25| V| Ic=1OmA Ip=0.5mA
0.22 0.6 | v | Ic=100mA Ip=5mA(Pulsed)
Collector-Emitter Knee Voltage VCEX 0.3 0.6 |V Ic=10mA, IB=value at
vhich Ig=1lmA VCE=1V
Base~Emitter Sdturation Voltage VBE(sat) 0.7 v Ic=10mA Ip=0.
0.9 V | 1c=100mA Ip=5mA(Pulsed)
Base-Emitter Voltage VBE 0.58 0.63 0.7 |V Ic=2mA VCE=S5V
0.68 0.77 [V [ Ic=10mA VCE=SV
Current Gain-Bandwidth Product fo ) =
250 MHz | Ic=10mA VgE=5V
Collector-Base Capacitance Cod 2.7 4.5 |pF |VCcB=10V IE=O fa=lMHz
Noise Figure NP Ic=0.2mA VCE=5V
BC546,547, 548 2 10 !dB |Rg=2kn f=lkHz
BC549,550 1.4 4 |dB | af=200Hz
[Noise Figure NP Ic=0.2mA VCE=5V
BC549 only 1.2 4 |dB |RG=2KN f=30Hz-15kHz
BC550 only 1.2 3 |dB
Mlicker Noise Voltage Referred toBase| Bn Ic=0.2mA VCE=5V
BC549,550 only 0.135 Y Rg=2KQL f=10Hz-50Hz

Transistor under test

Amplifier

FLICKER NOISE MEASUREMENT

Band-Pos Filter AF Valve Voltmeter

w0 L

k%

I Foodhack 1y = comt)




BC546 through BC550

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

BC546, BC547 BC546, BC547
BC548 BC548 BC548
e 1 v BC549, BC550 BC549, BO550
BFE GROUP A HFE GROUP B HPE GROUP C
MIN TYP MAX MIN TYP MAX MIN TYP MAX
0.0lmA 90 170 290
2mA 110 170 220 200 300 450 420 520 800
100mA 100 160 270
h - PARAMETERS AT IC=2mA VCE=5Y f=1kHz Ta=250C
b - PARAMETER sympor, | EFE GROUP A | EFE GROUP B | EFE GROUP C —
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| Ka
Vol tage Peedback Ratio hre 1.5 2 3 x10™4
Small Signal Current Gain | hge, 125 190 260 240 330 500 | 450 580 900
Output Admittance hoe 18 30 30 60 60 110 pvr
TYPICAL CHARACTERISTICS AT TA=250C (Pulse Test)
D.C. CURRENT GAIN VBE AND VCE(sat)
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
1] i T
i!
e | TR T —
” VeE=Sv
600 ! - 1.2
|| rov® C o
o ’u—l- T ‘\ os VBE n
@ Veg=5V
/,-- I l GROWP B ( CE' I
fiiiR8 N > [T
200 =TTl GRoup & 04
1 | gy VCE(at)
= N 0.2 @ Ic=20 Ig
) [ =171
o - ° 11l
0.01 0.1 1 10 100 0.1 1 10 100
Ig (mA) Ic (mA)



BC546 through BCb550

TYPICAL CHARACTERISTICS

COMMON EMITTER
OUTPUT CHARACTERISTICS

(TA=259C UNLESS OTHERWISE SPECIFIED)

CURRENT GAIN — BANDWIDTH PRODUCT

vs COLLECTOR CURRENT

Ic | T
(mAJ| SpA T {MHz)
T P, =t
1.5 i 300 Vce=5V
QA
L+ —
l Put L
1.0 A +— 200 L N
! / \
A ﬂf
0.5 T . 100 7
B=1uA
o | o
o 1 2 3 4 5 01 1 10 100
Vee vy I (mA)
COLLECTOR CUTOFF CURRENT h—PARAMETERS (NORMALIZED)
vs AMBIENT TEMPERATURE VS COLLECTOR CURRENT
200 y 10 =
S
m%& SN
7 NS
Iceo \\ " Vee=sV {1
(nA) / he (N) N =1KHz
he N N
10 Veg=30V = e \\ ,/
/- Ig=0 ™ /
// 1.0[E hse
T y. 7
= = T 1A
— h“
7 ' N
0.1 4 02
0 40 80 120 160 0.1 1 10
Ta ©c) ic (mA)
EQUIVALENT NOISE VOLTAGE AT BASE BROAD BAND NOISE FIGURE
vs COLLECTOR CURRENT . vs COLLECTOR CURRENT
En 4 BLRRLLL NF Veg=6V
pvi— ni | Ll” / Vce=sv N ! !! =30—-15K HzH
ey 7 o B b e
- T m N
Rg=5Kn___i] Re \\
« I 2 UL Re=
0.10N G
N AT 1] N TS
RG=5002 2K
N ,/ G ~'4~... =
0.05— ~e 2 H 1 | RgebKi
BC549 BC549
. BCS50 0 T |Rg=10ka BC550
10 1 1000 10 100 1000
ic wA) Ic wA)

2,78.4300B/4500B



BC556 through BC560

PNP SILICON AF SMALL SIGNAL TRANSISTORS

THE BC556 THROUGH BC560 ARE PNP SILICON PLANAR

EPITAXIAL 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.

ABSOLUTE MAXTMUM RATINGS

CASE TO-92F

CEB

BC556 BCS57 BC558 BCSS59  BCS60

Collector-Base Voltage -VCBO 80V 50V 30v 3ov S50v
Collector-Emnitter Voltage (Vpg=0) ~VCES 80V 50V 30V 30V S0V
Collector-Emitter Voltage (Ip=0) ~VCEO 65V 45V 30V 30V 45V
Emitter-Base Voltage -VEBO 5V
Collector Current -I¢ 100mA
Collector Peak Current ~ICM 200mA
Total Power Dissipation (TA<25°C) Piot 500mW
derate 4|nH/°C 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 URIT| TEST CONDITIONS
Collector-Base Breakdown Voltage ~BVCBO -Ic=10pA  Ig=0

BC556 80 v

BC557 50 v

"BC558 30 v

BC559 30 v

BC560 50 v
Collector-Enitter Breakdown Voltage | -BVeps -Ic-lo}u VBE=0

BC556 80 v

BC557 50 v

BC558 30 v

BC559 30 v

BC560 50 v
Collector-Enitter Breakdown Voltage | -LVggg ~Ic=2mA(Pulsed)

BC556 65 v Ip=0

BCS57 45 v .

BCS58 30 v

BC559 30 v

BC560 45 v




BC556 through BC560

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

BC556, BCSST BC556, BCS57 BC556, BCSS5T
BC558 BC558 BC558 BC558

e -Ic BC559, BC560 m;gg, BC560 BC BC560
BFE GROUP VI HPE GROUP A GROUP B 5% Gao_j_ur [

MIN TYP MIN MIN TYP MAX MIN TYP MAX MIN TYP MAX

0.0lma 70 110 200 330
2mp 70 110 140 110 170 220 200 300 450 420 520 800
100mA - 60 : 80 140 240

h - PARAMETERS AT -IC=2mA -VCE=5V f=1KHz TA=250C

b - PARRETER stvpor| EFE GROUP VI| HFE GROUP A | BFE GROUP B| EFE GROUP C
MIN TYP MAX | MIN TYP Max | I TyP max| vw YR Max
| MIN TYP MAX | MIK TYP MAX | MI}
Input Impedance Lhie " 1.4 2.7 4.5 8.7 Kn
Voltage Feedback Ratio |hre 2.5 3 3.5 4 |act
Small Signal Current Gain| hfe 75 110 150 | 125 190 260 | 240 330 500| 450 580 900
Output Admittance hoe 20 25 35 60 |pv

TYPICAL CHARACTERISTICS AT TA=250C (Pulse Test)

D.C. CURRENT GAIN VBE AND VCE(sst)
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
m H! TT1m
Hg ! § ' L o
| | ~VcE=5V i
600 ; , ﬂ 12
| c A .
S \\ o Ve Ly
400 0.8 @<V ap=5V
P 111 ‘ ce=sV [
GROvE B 4 08
| LT T I 0a [T
200 GROVE A ——— T 17 - VeE(sat)
| Lt L] N 02 e |c'20 'B L L
] GROUP VI me ) -
0 T 1 0 ]
0.01 01 10 100 01 1 10 100

1
-c (mA) ~ic (mA)



BC556 through BC560

PARAMETER SYMBOL ] MIN TYP MAX |UNIT TEST, CONDITIONS
Emitter-Base Breakdown Voltage -BVEBO 5 V | -Ie=lpA Ic=0
Collector Cutoff Current ~Icpo 15 | nA | ~Vop=30V  Ig=0
5| pA | -VcB=30V Ip=0 Tp=1509C
Collector-Emitter Saturation Voltage ~VCE(sat) 0.1 0.3V -Ic=10mA -Ip=0.5mA
0.25 0.65| V | -IC=100mA ~Ip=5mA(Pulsed)
Collector-Emitter Knee Voltage ~VCEX 0.3 0.6 |V -Ic=10mA, Ip=value at
which -IC=llmA ~VCE=1V
Base-Bnitter Saturation Voltage -VBE(sat) 0.72 v -I¢=10mA -IR=0,5mA
0.92 v ~IC=100mA -IB=5mA(Pulsed
Base-Emitter Voltage ~VBE 0.6 0.650.75( v -IC=2mA ~VCcE=S5YV
0.7 0.82|V -IC=10mA -VCE=SV
Current Gain-Bandwidth Product £ 180 MHz| -Ig=10mA -VgE=5V
Collector-Base Capacitance Cob 3.2 PF | ~VCB=10V Ig=0 f=1MHz
Noise Figure NP -I¢=0.2mA -VCE=5V
BC556, 557,558 2 10 | dB | Rg~2Ka f=lkHz
BC559, 1.2 4 | dB af=200Hz
Noise Figure NF -IC=0.2mA ~VQE=SV
BC559 only 1.2 4 [ dB | RG=2K fw=30Hz-15KHz
BC only 1.2 2 | dB
Micker Noise Voltage Referred to = -Ic=0.2mA ~VCE=5V
Base BC559,560 only 0.11 | pV | Rg=2Ka.  f=10-50Hz
FLICKER NOISE MEASUREMERT
“Tronsistor under test. Amplifier Bond-Poss Fitser AF Valve Voltmeter

@




BC556 through BC560

TYPICAL CHARACTERISTICS

COMMON EMITTER
OUTPUT CHARACTERISTICS

(TA=26°C UNLESS OTHERWISE SPECIFIED)

CURRENT GAIN — BANDWIDTH PRODUCT
Vs COLLECTOR CURRENT

~lg 6‘}1A fr
(mA ] {MHz)
1.5 Ho . '5)1A — VCE=SV
ApA—]
1.0 - 200
3}1' - A N
05 2ph 100 o N,
L
Tp=ipA
0 | 0
0 1 2 3 4 5 0.1 1 10 100
“Vee (v) ~Ig (mA)
COLLECTOR CUTOFF CURRENT h—PARAMETERS (NORMALIZED)
vs AMBIENT TEMPERATURE VS COLLECTOR CURRENT
200 10
100 N
v a N
-icgo! hig N ~Veg=5V
(nA) // he (N) \ t=1KHz,
N
<N
10 cg=30V bre /]
H- lg=0 \\ /
—~ ] T A
10 =S H
. 4 — :T=- >
i )( N
h(!
// N
0.1 0.2 1/(
0 40 80 120 160 0.1 1 10
Ta (°c) =ic (mA)
EQUIVALENT NOISE VOLTAGE AT BASE BROAD BAND NOISE FIGURE
_ vs COLLECTOR CURRENT vs COLLECTOR CURRENT
1 T £ veesv | | |] | [ ]]eeesrTT
1l -Veg=sv CE™SV
VI rg=10| [~ #=10-60Hz (dB) NI A tslad FR30-15K Hepd
015 | / 11 3 N G
TTHTT / | | N .
Rg=5Ka N,
Rg=2K] AN l I H
A N /
0.10] 2 t Rg=1K
N B [ ] § N~/
RG=500a- Rg=2K >
N\ ’ 1 NN s
0.051— 1 1 IR =G KT
BC559 BC559
"
0 BC560 0 T |Rg=10ka BC560
10 100 1000 10 100 1000
-ic WA) -ic A

2,78.0430B/04503



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 BCT27, BC728 ARE COM-
COMPLEMENTARY T0 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 (@ T¢< 250C)
(@ Ty £259¢C)
Operating Junction & Stoarage Temperature

THERMAL RESTSTANCE

Jurction to Case

Junction to Ambient

P T
2.0 tot vs A
1.5
Piot %
ro | N
R
x Ne o
0.5 — N0 5
AIPA
«91“
°
0 50 100 150 200
Ta (oc)

CASE TO-92A
EBC
BC727 BCT28
-Vcro 507 30V
~YcEO 40V 25y
-YEBO 5v
-Ic 105A
-Icm 2.54
Peot 1.5W
625mw
T3 Tatg ~55 to 150°C
Ojc 83°C/AW  max.
93a 200°C/W max.
4 I
250 ””P'E ve -C
200 ]
W o8
g
EF'Elso __ch-'lv
100
50
Ta=25%
o Pulse Test
1 10 100 1000

=Ic (ma)



BC727 BC728

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

BCT27 BC728
PARAMETER SYMBOL MIN TYP MAX |MIN TYP MAX I'U'I'I'd TEST CONDITIONS
Collector-Base Breakdown Voltage | -BVcpo 50 30 V | -Ic~0.1mA Ig=0
Collector-Emitter Breakdown ~LVcgo *| 40 25 v =Ic=10mA Ip=0
Voltage
Bmitter-Base Breakdown Voltage -BVERO 5 5 v -Ig=O.1mA Ig=0
Collector Cutoff Current -Igpo 100 nA | -Vop=40V Ipe=0
100 | nA | -Vcp=25V Ig=0
Emitter Cutoff Current -IEBO 100 100 | nA | -Vgp=4V Ig=0
Collector-Emitter Saturation -VCE(sat)* 0.7 0.7 |V -Ic=500mA -Ip=30mAl
Voltage
Base-Emitter Saturation Voltage -V t)* 1.2 l.2 | ¥V =Ic=500mA -IB=50mA|
BE(8at) 13 103 | v | J38=i -1p=0.12
D.C. Current Gain RYE * 63 63 (63 6% -I¢=100mA -VCEw1V
Group 10 63 160 | 63 160
Group 16 100 250 1100 250
Group 25 160 400 (160 400
Group 40 250 630 | 250 630
All Groups Hpg « 63 63 ~I¢c=500mA ~VCE=1V
15 30 -Ic=lA -VCE=1V
Current Gain-Bandwidi;h Product fp 40 120 40 120 MH% -Ic=50mA -VCE=10V
ollector-Base Capacitance Cod 17 20 17 20 | pF| -VCB=10V IE=O
f=1MHz
* Pulse Test : Pulse Widthe0,3mS, Duty Cycle=1%
VeE(sat) & VBE(sat) vs IC fr va Ic
1.0 I I 20 TA=2550
~VCEs:
0.8 ! 200 c2
T ‘.250‘:
sat
0.6 el Ic=101p £ 150
-voLT pulze T"I (MHz) »
0.4 i 100 N
i i
0.2 50 :
< i I
[V t
o CE(sa n o |
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, BC738 ARE NPN SILICON PLANAR CASE TO-92A
EPTTAXIAL TRANSISTORS FOR USE IN AF DRIVER

AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL

APPLICATIONS. THE BC737, BC738 ARE COM-

PLEMENTARY TO THE PNP TYPE BCT27, BC728

RESPECTIVELY.
EBC
ABSOLUTE MAXTMUM RATINGS BCT37 BCT38
Collector-Base Voltage Yepo 50v 30V
Collector-Emitter Voltage Vecro 40V 25v
Enitter-Base Voltage VEBO 5V
Collector Current Ie 1.54
Collector Peak Current (t<10mS) i Icm 2,5A
Total Power Dissipation (@ T¢<25°C) Ptot 1.5
(e T, <25%) 625eM
Operating Junction & Storage Temperature Ty Tatg =55 to 1500C
THERMAL RESISTANCE
Junotion to Case 9jc 839C/W max.
Junction to Ambient Oja 200°C/W max.
P. vs T
2.0 tot A 250 Ayg_vs 1
! [T *a=25
Pulse Tea
1.5 200 ] CW.
Piot &n N
) A ' FFE 150 | ==
1.0 % .
%
—tYo I .":9 e
0.5 He.
A %“k 50
] 0
50 100 150 200 1 10 100 1000

T, (°c) Ig (maA)



BC737 BC738

ELECTRICAL CEARACTERISTICS (TA=25°C unlese otherwise moted

BCT37 BCT38
PARAMETER SYMBOL MIN TYP MAX | MIN TYP MAX UNITYy TEST CONDITIONS
Collector-Base Breakdown Voltage| BVopg 50 30 v Ic=0.1mA Ig=0
Collector-Emitter Breakdown LVgoRo # 40 25 v Ic=10mA 1Ip=0
Voltage
Emitter-Base Breakdown Voltage BVgRo 5 5 v IE=0.1mA Ig=0
Collector Cutoff Current IcBo 100 nA | Vgp=40V IE=O
100 | nA | Vcp=25V IE=0
Buitter Gutoff Current IEBO 100 100 | nA| VEB=4V Ig=0
Collector-Emitter Saturation VCE(sat)* 0.7 0.7 |V Ic=500mA IB=50mA
Voltage
Base-Emitter Saturation Voltage VEE(sat)* 1.2 1.2 |V Ic=500mA Ip=50mA
1.3 131 Vv Ic=1A Ip=0.lA
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 Groups * 6 6 Ic= VCE=1V
P ArE 1 }8 13t NSy
Current Gain-Bandwidth Product £y 40 150 40 150 MHa! Io=50mA VCE=10V
Collector-Base Capacitance Cob 20 12 20 | pF| YcB=10V Ig=0
f=1MHz
* pulse Test s Pulse Width=0.3mS, Duty Cycle=1%
1.0 VeE(sat) & VBE(sat) vs Ic 250 o vs I '
TA=250¢
/ CE=]10
0.8 200 +
]
vpE(sat) =23 TA=25°C |
0.6 | Tcaolp £q 150 H !
VOLT Pulse Test - N :
0.4 i '-H { oo
L
0.2 50
—VCE(8at)
[ s 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 POWER

TRANSISTORS DESIGNED FOR LOW SPEED

SWITCHING AND AUDIO AMPLIFIER ATPPLICATIONS.

THEY FEATURE LARGE SAFE OPERATING AREA,

BCE
ABSOLUTE MAXIMUM RATINGS BD 220 BD 221 BD 222
Collector-Base Voltage Veno 80V 60v sov
Collector-Emitter Voltage Vero 20v a0V 6ov
Eaitter-Base Voltage VeBo v 5V v
Cellector Current Ic BA
Base Current IB 2A
Total Power Bissipation @ Tc<25°C Piot 36w
o Tacasc 1489
Junction Temperature Tj ’ 1500C
Storage Temperature Range Tltg =55 to +150°C
THERMAL RESISTANCE
Junction to Case ‘jc 3.5°C/W max.
Junction to Ambient %a 70°C/W°  max.
T, 160 B ve Ig
10 VCE=4V
Te=25°C
140 Ta=250¢
Pulse Test
120
3
b N By 100 q
(a) 1 = 80 [—LPIH BD 222
i H NHXiE-BD 221
BD220, ' 60 L1 Rk B0 220
b \
2] o 4
0.3 Ep221 ko
T i I
0,1
‘1 3 10 30 100 %01 041 1 10
VCE(V) Ic@a)



BD220 BD221 BD222

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

| . PARAMETER SYMBOL | MIN | TYP | MAX |UNIT| TEST CONDITIONS
[collector-Bmitter Breakdown Voltage chm* xc-o.u xB-o
BD 220 70 v
BD 221 &0 v
BD 222 60 v
[Collector-Emitter Breakdown Voltage LV * 1,=0,1A 1005
n Vot cm”| v | By
BD 221 50 v
BED 222 70 v
{Collector-Emitter Breakdown Volt W, * I.=0,1A Vppal,5v
B 220/222 | CEV | a0 v |°C EB
B 221 60 v
Collector Cutoff Curremt ED 220/222 | I.py 0.5 | mA | V=50V Ry .=1000
Collector Cutoff Current BD 220/222 icm 2 | ma | V=50V Ry =000
Te=1500C
Collector Cutoff Current BD 220/222 | I... 0,5| mA | Vog=65V VEB<1.5V
BD 221 2 | mA | Veg=35V VEB-1.5V
Collector Cutoff Cur;-ent BD m/m ICEV 3 mA | Vcg=65V VEB.1,5v
BD 221 5 mA | Veg=35V VgB«1.5V
Te=1500C
Emitter Cutoff Current BD 220 Io 1 mA | VEB=7V Ic=0
BD 221/222 - 1 | mA [VEB=SVY  Ig=0
Base-Bmitter Voltage BD 220 Ve 070 1,1 | V | Ig=0.54 Vgg=hv
BD 221 80| 13]| V Ic= 1A Vcp=4V
BD 222 90| 15] v | Ig=1.54  Veg=4v
“Icollector-Emitter Saturation Voltage Vc!( o ‘: .
BD 220 015 1 v Ic=0,5A4 Ip=0,05A
BD 221 20| 1 | V | Ic= 1A Ip=0,1A
BD 222 0,30 1 | Vv | Ic=l.5A Ip=0.15A
D.C. Current Gain BD 220 Hep *1 30 120 Ic=0,5A VCp=4V
BD 221 30 120 Ic= 1 A VCE=A4V
BD 222 20 80 Ic=1,5A VCR=4V
[0 t Gain-Bandwidth product ‘T 0,8 MHs | Ic=0,2A Vcp=AV

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

12.77.MA



BD239

BD239A BD239B

NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE ED 239, BD 239A AND BD 239B ARE NPN

SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OURPUT
THE BD 239,
BD 239A AND BD 239B ARE COMPLEMENTARY TO
BD 240, BD 240A AND BD 240B RESPECTIVELY.

STAGES IN AUDIO AMPLIFIE:S,

ABSOLUTE MAXIMUM RATINGS
Collector-RBmitter Voliage

with Byp=1000

Emitter-Base Voltage
Collector Current

Base Current

Total Power Dissipation
Junction Temperature
Storage Temperature Range

(1<25°c)

THERMAL RESISTANCE
Junction to Case

o9
B

o e gt
g8

g‘ﬂ

O
o+
(]

10

CASE TO-220B

BCE

B BDDu B3R

55v 707 90v
Sy 60v 8sov
5v
24
14
30w
150°C
55 to +150°C

4.17°%/W  max.

SAFE OPERATING AREA (D.C.)

.0e0n 3
E Te=25°C




BD239 BD239A BD239B

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

PARAMETER SYMBOL MIN MAX | UNIT | TEST CONDITIONS
Collector-Emitter Breakiown Voltage :
with external base-emitter resistance chm * Ic-m RE-loo-SL
BD 239 55 v
BD 239A 70 v
BD 239B 90 v
with base open LV, * 1,.=30mA =0
BD 239 CBO P s v|°® ks
BD 239A 60 v
BD 239B 80 v
Collector Cutoff Current Ich
BD 239, BD 2394 0,3 | mA ;cx‘m 2‘0
BD 2398 0,3 | mA cg-ﬁov =0
Collector Cutoff Current IOB
BD 239 0,2 mA \/ 5V V.
BD 2394 0,2 | mA E=60V =0
BD 2398 0.2 | ma | VoEe8OV Vip=0
Emitter Cutoff Current IEBO 1 mA Vm=5V Ic=0
Collector~Enitter Saturation Voltage ch( sat) 0,7 v Ic-l.A IBAD.M
Base-Emitter Voltage VBE * 1.3 v Ic=1A vcss.v
D.Ce Current Gain Hep * 40 Ic=0.2A chwtv
15 Ig=1A  V g=hv
Current Gain-Bandwidth Product !T 3 MHz xc-o.m chlW
* pulse Test : Pulse VWidth = 0,3mS, Duty Cycle = 1f
. Bep nomurazen ™ Yo ' VeE(sat) & VBE ¥8 T¢
1.6 T .
<1 LT eI 1,=25%
1. “ o4 Pulse Test
E 1. i 1. h
I
soa— Bl L/
1. P = ¢ eV, =47 -
o o.‘]'” Vop=4Y B oog—r L CE 3
0, 7,=25%C | (W g maniii e
A : v
o."l Pulse Test \ o.4— CE(sat) 4
@I ,=101
0. 04— ,.C B 4
1
] 0 -
0,01 0.1 1 10 0,01 0.1 1 10

T a) e W) 12.77.6708



BD239C through BD242C
COMPLEMENTARY

SILICON EPITAXIAL BASE AF POWER TRANSISTORS

THE BD239C THROUGH BD242C ARE COMPLEMENTARY
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.

ABSOLUTE MAXIMUM RATINGS rer

Collector-Bmitter Voltage (RBE=1002)
Collector-Emitter Voltage (IB=0)
Enitter-Base Voltage
Collector Current
Total Power Dissipation (Tc<€25°C)

(Tag 250¢C)
Operating Junction & Storage Temperature

THERMAL RESISTANCE
Junction to Case
Junction to Amkient

50l Infinite Heat Sink

40|

Peot (W)

CASE T0-220B
BCE
BD239C(NPN)  BD241C(NPN
BD240C(PNP)  BD242C(PNP
VCER 115v 115v
VRO 100v 100V
VEBO 5V S5V
I¢ 21 3
Piot 30w 40w
v v
Tj» Totg -55 to 1500¢
Ojc 4.179C/W max. 3.12°C/W max.
Qja 62.59C/W max. 62.5°C/W max.

SAFE OPERATING AREA (D.C.)

10

Tem25°C

t
s
H
T

[ BD241C, BD242

Q

BD239C, BD240C

Vex(v)



BD239C through BD242C

ELECTRICAL CHARACTERISTICS (TA=250C)

BD239C BD241C
PARAMETER SYMBOL BD240C BD242C  |UNIT| TEST CONDTIONS
MIN MAX | MIN MaX

Collector-BEmitter Breakdown LVcgr *| 115 115 v Ic=30mA REE=1000
Vol tage
Collector-Emitter Breakdown LVcgo #| 100 100 v Ic=30mA Ip=0
Voltage -
Collector Cutoff Current Iceo 0.3 0.3 | mA | VcE=60V Ip=0
Collector Cutoff Current IcES 0.2 0.2 |mA VCE=100V VpE=0
Emitter Cutoff Current IEBO 1 1 |ma VEB=5V Ig=0
Collector-Emi tter Saturation VeE(sat)* 0.7 v Ic=1A 1Ip=0.2A
Voltage le2 | V Ic=3A IB=0.6A
Base-Emitter Voltage VBE * 1.3 v Ic=1A VCE=4V
1.8 (Vv Ic=3A VCE=4V
D.C. Current Gain Bpg * 40 Ic=0.2A VCE=4V
15 25 Ic=1A  VeE=4V
10 Ig=3A  Vep=4V
Small Signal Current Gain hee 20 Ic=0.5A V(E=10V
f=1kHz
Current Gain-Bandwidth Product | fp 3 MHz| I0=0.2A VgE=10V
3 MHz| Ic=0.5A VcE=10V
* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1%
Bee Nomurzzen ** X VeE(sat) & VBE Y8 I¢
1.6 Pulse Test) 1.6 Pulse Test
1.k II l i m,=250¢ 1.4 { TA=250C
PNp Voe=4Y
g 1. . 1. u
L]
4 1.
g 1.0 o [ il
2 0. w1 g 0. e ch"«v |t
o 0.6 o 0.4 /
0.k 0.4
VoE(sat)
o.zl 0.9 ¢ 1c-1013 [ [1H
0 0=
0.01 0.1 1 10 0,01 0.1 1 10
Te ) e ()

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 REe=100.0.
with base open

Emitter-Base Voltage

Collector Current

Base Current

Total Power Dissipation (TC<25°C)
Junction Temperature

Storage Temperature Range

THERMAL RESISTANCE
Junction to Case

PM s 'l"
50
&0
=
~ 30
° Q"@
o 20 \%
Q’e
10 <,
o 1
%o 100 200
,‘(Oc)

-Ic (a)

16

0.3

0.1

SAFE OPERATING ARFA (D.C.)

CASE 10-220B
O

g

BCE

ED 240 BD 240A BD 240R
5SSV T0v 90V
45V 60V 8ov

5V

2A

1A

30w

1500¢
-55 to +150°C

4.170C/W max.

To=25°C nE

I




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 |—IVcEm * ~Ic=30mA nn;-mm?
BD 240 55 v
BD 240A 70 v
BD 240B 90 v
With base open ED 240 ~Icgo * | 45 vV [-Ig=30ma 1p=0
BD 240A 60 v
BD 240B 80 v
Collector Cutoff Currenmt -Icro
BD 240, BD 240A 0,3 mA |[-Vep=30V Ip=0
BD 240B 0,3 | mA |-Vope60V Ipe=0
Collector Cutoff Current BD 240 ~Icps 0,2 mA |- VCR=ASV Vpe=0
BD 240A 0,2 | mA |-Vcg=60V Vpp=0
BD' 240B 0,2 mA |-VCE=80V VBE=0
Emitter Cutoff Current ~IERO 1 mA |-Vgg=5V Ic=0
Collector-Emitter Saturation Voltage —VeE(sat)|*  0s7 | V |-Icmla -Ip=0.24
Base-BEnitter Voltage ~VBEg * 13| Vv |-I¢g=1A -Vop=AV
D.C. Current Gain Hyg * 40 ~Io=0s2A -VCE=AV
15 -Ic=1A -Vcp=hV
Current Gain~Bandwidth Product 1y 3 Mis | -~Ic=0,2A ~VCER=10V

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

Hyg nomiaLizED ™® Ic
16 i Il
1.4 “
1.2 — 1
a
g 1.0
;a 0.8 h
& 0.6 ~VCE=4V
E 0.4 ! TA'Z?rocslw\
£ 0.2
99,00 0.1 1 10
- Ic (A)-

Vee(sat) & VeE V* Ic

1.6 A
A ! l“ T =25'c
lm Pulse Test
102 7
& 120 VBE A
2 @ ~VCE=4V
S o.8
1
0.6 i T
0ok 003(-:;) —
=,
o I 111_
00,01 0.1 1 10
~ Ic (a)

12.77.0870E



BD241 BD241A BD241B
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

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

ABSOLUTE MAXIMUM RATINGS

Collector-Enitter Vol tage (RBE~100n) VCER
Collector-Emitter Voltage(Ip=0) VeEO
Eni tter-Base Voltage VEBO
Collector Current Ic

Base Current Ip

Total Power Dissipation @ T¢ £250C Ptot

@ Ty < 259C
Junction and Storage Temperature T5» Tstg

THERMAL RESISTANCE

CASE T0-2208
ﬁ
i

BCE

BD241 BD241A BD241B
55V 70V 90v
45V 60V 8ov
5Y
34
1A
400
w
-55 to +150°C

Junction to Case Sjc 3.12°C/¥  max
Junction to Ambient 0jq 62.59C/W  max
Py V8 Ty 10 SAFE OPERATING Am_ A (n.c.)
50 = Te=25%
X 3
g \S 3 i
« TN 3
° ‘° o 1
‘:a N %' - T
2 \ % f
S,
x'o‘ 0.3 t BD24 2PN
1 BD2§1§- -‘L
. [ BD2A 1B
ur 0.1 —
(] 100 200 1 3 10 30 100

Ver(v)



BD241 BD241A BD241B

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

PARAMETER SYMBOL MIN MAX |UNIT TEST CONDITIONS
Collector-Emitter Breakdown Voltage | LVpopp * Ic=30mA Ip=0
BD241 45 v
BD241A 60 v
BD241B 80 v
Collector Cutoff Current IcE0
BD241, BD241A 0.3]| mA Veg=30V  1p=0
BD241B 0.3| mA VCE=60V  Ip=0
Collector Cutoff Current BED241 IcEs 0.2] mA VcE=45V VpE=0
BD241A 0.2| mA VCE=60V Vpg=0
BD241B 0.2]| mA VCE=80V  Vpg=0
Emitter Cutoff Current 1IEBO 1| mA VER=SY Ic=0
Base-Emitter Voltage VBE * 1.8 Vv Ig=3A VCE=4V
Collector-Eritter Saturation Voltage| VCE(sat)* 1.2| Vv Ic=3A IB=0.6A
D.C. Current Gain Hpg * 25 Ic=1A Vep=4V
10 Ic=3A Vop=4V
Small Signal Current Gain hee 20 Ic=0.5A VCE=10V
f=lkHz
Current Gain-Bandwidth Product fp 3 MHz Ic=0.5A Vcg=10V

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

e vowurzze ™ %o VeE(sat) & VB v8 Ic
1, 1.6 B l TA'25°CI
1. 1.4 Pulse Test
81. 1. /
g 1. » E 1.3'32
0. \ £ o. e vy e
i 0, \ 0.6 i
0.4 Pulse Test 0. +-H "
TA=250C o.gv“(aat)
VCE-4Y | @ Ic-1018
0.01 0,1 1 10 0,01 0.1 1 10
I w Is ()

12.77.8700E



BD242 BD242A BD242B
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE BD 232, BD 242A AND BD 242B ARE PNP CASE T0-220B
SILICON EPTTAXIAL BASE POWER TRANSISTORS

DESIGNED FOR SWITCHING, DRIVER AND OUTPUT

SATAGES IN AUDIO AMPLIFIERS, THE ED 242,

HD 2424 AND ED 242B ARE COMPLEMENTARY 70

ED 241, ED 241A AND BD 241B RESPECTIVELY.

BCE
ABSOLUTE MAXIMUM RATINGS BD242 BD242A BD242B
Collector-Beitter Voltage (RBE=-100n) -VCER 55V 70V 90V
Collector-Emitter Voltage (Ip0) ~-VCEO 45V 60V 8ov
Emitter-Base Voltage ~VEBO 5V
Collector Current -Ig 3A
Base Current -Ip 1A
Total Power Dissipation @ T¢ £259C Pot 40w
@ T, < 25% oW
Junction and Storage Temperature T3y Totg =55 to +1500C
THERMAL RESISTANCE
Junction to Case Qjc 3.12°C/W  max.
Junction to Ambient 0ja 62.5°C/W  max.
P vs T SAFE. OPERATING AREA (D.C.)
tot A 10 -
5 ) To=25°C
& ] 3 -
25 & K
» N 1
As \ :’ ""u : H
2 \Qo, I
‘-’g‘ 0.3 BD2425
1 ) BD2424-
BD2A2B-
. X 0
(] 100 200 1 3 10 30 100

Tu(%) “Veg(v)



BD242 BD242A BD242B

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

PARAMETER SYMBOL | MIN MAX | UNIT TEST CONDITIONS .
Collector-Emitter Breakdown Voltage LVCEO* ~Ig=30mA Ip=0
BD242 45 v
BD242A 60 v
BD242B 80 v
Collector Cutoff Current FIcEO
BD242, BD242A 0.3 mA -VCE=30V Ip=0
BD242B 0.3 mA ~Vog=60V Ip=0
Collector Cutoff Current  BD242 |[IcEg 0.2 ma -Veg=45V VBE=0
BD242A 0.2 mA -VcE=60V  VBE=O
BD242B 0.2 mA ~Vcg=80V  VBE=0
Emitter Cutoff Current -IEBO 1 mA -VEB=5V Ig=0
Base-Emitter Voltage -VBE * 1.8 v -Ic=3A -VCE=4V
Collector-Emitter Saturation Voltage-Vog(sat)* 1.2 v -Ig=3A -Ip=0.6A
D.C. Current Gain BpE * | 25 -Ig=1A -VoE=4V
10 -Ic=3A -Veg=4V
Small Signal Current Gain hee 20 ~Ig=0.5A -Vgp=10V
f=1kHz
Current Gain-Bandwidth Product fp 3 MHz ~Ig=0.5A <-Vgg=10V
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
. Heg Nowmrzzen ¥® ¢ e VeE(sat) & VBE Ve I¢
‘le . — -
[l Ta=250c
1.4 : 1.4 se Test
g1.2 SN 1.2 ’
3 .
g1 ' g Tl
=3
2 0.8 > 0.80 -vop 4y —] 4
o 046 0.
0ok Pulse Teat 0.
se Tes
0.2 Ta=25%C 0.2 gci(::fgln
]-VCE-4V : 0 [T
0.01 0,1 1 10 0,01 0.1 1 10
“Ie ) “Tc ()

12,77.0870E



BD533 BD535 BD537

NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 3D 533, ED 535 AND ED 537 ARE NPN

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

BD 535 AMD ED 537 ARE COMPLEMENTARY

0

BD 534, BD 536 AND ED 538 RESPECTIVELY.

ABSOLUTE 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,)

10 Tae-25%]
~

3 Y

= ) h

._‘0

0.3 BD5334 It
BD535 1
BD537 1

LT3 10 300 a0

Vex(v)

Vepo
VCEO
VEBO
Ic
IcM
Is
Piot
T3
Tsts

Oja

CASE TO-220B

BCE

Bp 533 BD 535 BD 537

45 60V 8OV
457 60V 8OV
S5V
4
8A
1A
50w
1500¢
-55 to +150°C
2.50C/W  max.
70°C/W  max.
. B nowurizen ™ I
1.
81. ,
31
0 at
o 0.6
O Pulae Test
0.2} Vee=2v |
T4=2506 |
0,01 0.1 1 10

It )



BD533 BD535 BD537

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

PARAMETER SYMBOL MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 1c=0.1mA Ip=0
BD 533 45 v
BD 535 60 v
BD 537 80 v
Collector-Emitter Breskdown Voltage |LVCEO* Ic=100mA Ip=0
BD 53 45 v
B 535 60 v
BD 537 80 v
Enitter-Base Breakdown Voltage BVERO Ip=O.1mA IC=0
BD 533, BD 535, BD 537 5 v
Collector Cutoff Current IcBO
BD 533 100 | pA | Vep=45V Igs=0
BD 535 100 | pA | Vcp=60V Ipe0
BD 537 100 [ pa | Vop=8OV 1Ig=0
Collector Cutoff Current Ices VeE=45V  Vpg=0
BD 533, BD 535, BD 537 100 | pA
Emitter Cutoff Current Igmo 100 | pA | VgpeSV Ig=0
Collector-Emitter Saturation Voltage | Vep(sat) * 0,27 0.8| Vv Ic=2A Ip=0.2A
0.8 v Ic=6A Ig=0.6A
Base-Emitter Voltage Ve * 0.92 1.5 v Ig=2A Vgg=2V
D.C. Current Gain BFE »
B 533 20 Ig=10mA Vpp=5V
BD 535 20 ¢ oE”
BR 537 15
BD 533 25 Ic=2A VCE=2V
BD 535 25
BD 537 15
All types 40 IC=500mA V(oE=2V]
Current Gain-Bandwifth Product fr 3 MHz | Ic=250mA VCE=1V|

# Pulse Test 3 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 PXP

SILICON EPITAXIAL BASE POWER TRANSISTORS
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS. THE BD 534,

BD 536 AND ED 538 ARE COMPLEMENTARY T0
BD 533, BD 535 AMD BD 537 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.)

10

T~-25°c
3 N T
< N
<
A
5 e
1 1
0.3 ) ms%— I
BDS
ms;a_l.
oal 1l s3a 1N |
i 3 10 30 100

LA
Oja

Hpe NORLLIZID

CASE TO-220B

BCE

BD 534 BD 536 BD 538

45v 60V 8ov
457 60V 8ov
5V
4A
8A
1A
50W
1500¢C
-55 to +150°C
2.59C/W  max.
7000/ max.
B nomuarazen ™ To
1.
1.4
1'2| apeosbentted L
1.
0.
0.6 N
0.4
Pulse Test
0.4 -VCE=2V —
o TA=25°C
0.01 0.1 1 10

“Ic )



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 | -LVCEQ * ~ICc=100mA Ip=0
ED 534 45 v
BD 536 60 v
BD 538 80 v
Emitter-Base Breakdown Voltage -BVEBO ~Ig=0.1mA Ic=O
BD 534, BD 536, BD 538 5 v
Collector Cutoff Current -ICcBO
BD 534 100 PA ~VCB=45V Ig=0
BD 536 100 | pA -VCB=60V IE=O
BD 538 100 PA ~VcB=80V Ig=0
Collector Cutoff Current ~-Icrs .
BD 534 100 | pa -VCE=45V Vpg=0
BD 536 100 | pA
BD 538 100 nA
Emitter Cutoff Current -IgBo 100 | pa -VEB=5V IC=0
Collector-Emitter Saturation Voltage -ch(g,t) * 0.3 0.8 v -Ic=2A -IB=0.2A
0.8 v ~Ic=6A -IB=0.6A
Base-Emitter Voltage -VBE * 0.95 1.5 v -Ic=2A -VCg=2V
D.C. Current Gain BD 534 Hpg * 20 -Ic=10mA -VCE=SY
BD 536 20
BD 538 15
BD 534 25 ~Ic=2A -VCE=2V
BD 536 25
BD 538 15
All types 40 ~Ic=500mA -VoE=2V
Current Gain-Bandwidth Product fr 3 MHz | ~IC=250mA -VCE=1V

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

12.77.0850E



BD633 through BD638

COMPLEMENTARY
SILICON EPITAXIAL BASE AF POWER TRANSISTORS

THE ED633 THROUGH BD638 ARE SILICON EPITAXIAL
BASE POWER TRANSISTORS DESIGNED FOR SWITCHING,
DRIVER AND OUTPUT STAGES IN AUDIO AMPLIFIERS.
THE BD633, ED635, ED637 ARE NPN AND ARE COM-
PLEMENTARY TO THE PNP TYPE BD634, BD636, BD638.

CASE T0-220B

BCE

33E 3 55E ; 31’6375 i
ABSOLUTE MAXIMUM ABSOLUTE MAXTMUM RATINGS ror oo devioss, vokage and current veluss ars negative

Collector-Base Voltage

Collector-Emitter Voltage

Emitter-Base Voltage

Collector Current

Collector Peak Current

Tota) Power Dissipation (TC£25°C)
(Ta<250C)

Operating Junction & Storage Temperature

THERMAL RESISTANCE
Junction to Case
Junction to Ambient

" Peot vs Ty

VcBO
VCEO 45v 60v 8oy
VEBO S5V SV 5V
Ig 24 2 2A
Iom 5a 5A 54
Piot 30w
2w
Tjr Totg =55 to 150°C
O30 4.17°C/W max.
Oja 62.5°C/W max
SAFE OPERATING AREA (DC)
4
Ic
(a) 1'c=25°c\
) N\
AN
04 A
BD633, 634
BD635, 636
0 BD637, 638
1 a 10 0 100

VeE (V)



BD633 through BD638

ELECTRICAL CHARACTERISTICS (TA=25°C

unless otherwise noted) (

PARAMETER SYMBOL MIN MAX| UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage. BVCBO Ic=O.lmA Ig=0
BD633, 634 45 v
BD635, 636 60 v
BD637, 638 100 v
Collector-Bnitter Breakdown Voltage | LVCEO * Ic=30mA Ip=0
BD633, 634 45 v
BD635, 636 60 v
BD637, 638 80 v
Emitter-Base Breakdown Vol tage BVEBO 5 v IE=lmA Ig=0
Collector Cutoff Current Ices o
BD633, 634 2| mA | Vog=45V Vpg=0
BD635, 636 0.2 ma | VcR-60V vpE=0
BD637, 638 0.2 | mA | VeE=100V VRE=O
Collector-Emitter Saturation Voltage VCE(sat)® 0.6 V IC=1A Ip=0.lA
Base-Enitter Voltage VBE *# 13| Vv Ic=YA Vog=2V
D.C. Current Gain Hpg * 40 Ig=25mA VCE=2V
25 Ic=1A VCE=2V
Current Gain-Bandwidth Product fp 3 MHz | Ic=0.2A VCE=10V

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

D.C. CURRENT GAIN
vs COLLECTOR CURRENT

Pulse Test
Hre Tp=250C

40 Vce =2V,

lc(a)

10

0.6

Vge AND Ve (sat)
vs COLLECTOR CURRENT

1.0 /
V) /
0.8 ’
N Pt _M
vee” 1
Ve i
04 /I
0.2 _ch(“ ) @ c™ Ola RS
o| 1
TA=25°C
0 Pulse Test|
0,01 0.1 1 10
lea)

2,76.8700E.0870E



BF158 BF159 BF160
NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE BF158, BF159, RF160 ARE NPN SILICON
PIANAR EPITAXIAL TRANSISTORS FOR W
SMALL SIGNAL APPLICATIONS SUCH AS HWF-IF
AMPLIFIERS IN "M RECEIVERS AND THIRD
VIDEO IF AMPLIFIERS IN TV RECEIVERS.

CASE 10-106

ABSOLUTE MAXTMUM BATINGS

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

Collector Current

Total Power Dissipation (TA< 25°C)

Operating Junction & Storage Temperature

VCBO
VCEO
VEBO
Ic

Peot

Tj, Totg

5 =)

Bris9 BF160
40V 30V
20V 1V

N N
50mA

200mW

derate 2uW/°C above 25°C
-85 to 125°C

EIECTRICAL CHARACTERISTICS (TAc25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX| UNIT | TEST CONDITINS
Collector-Base Breakdown Voltage BVCBO IC=0.1mA IE=0
BF158, B¥F160 30 v
BF159 40 v
Collector-Emitter Breakdown Voltage | LVCEO IC=3mA (pulsed)
BF188, EF160 12 v IB=0
BF159 20 v
Emitter-Base Breakdowmn Voltage BVEBO Ig=0.1mA IC=0
All types 2 v
Collector Cutoff Current ICBO 100{ nA :cn-lsv IE=0
-3 CB=16V Ip=0
All types M TA=05°C
Collector-Emitter Saturation Voltage VCE(sat)
1 types 0.1 0.5 V IC=10mA IP=lmA
D.C. Current Gain BF158, EF159 Bpg 20 70 IC=4mA VCE=10V
BF160 20 70 Ic=3mA VCE=10V
Current Gain-Bandwidth Product
BF188, HF159 17 700 MHz | ICbmA VCE=10V
BErF160 400 600 MAz | IC=3mA VCE=1OW
Feedback Capacitance BF158, EF150 Cre 0.8 1.2 | pF IC=bmA VCE=10V £=1MHz
BF160 0.8 1.2 | pF IC=3mA VCBR=10V f-llﬂ:'
Power Gain BF188, EF159 Gpe 22 26 dB ICmSmA VCEx10V f=40MHz
BF160 28 32 daB IC=3mA VEBeSV 1210, TMiHs
Output Conductance BF158 only Koo 0.2 0.3 | aU | ICxSmA VCE=10V t-m::
Noise Figure ALl typea NF 3.5 48 | Ic=4mA VCE-10V Ro-4000
rxmg




BF158 BF159 BF160

TYPICAL CHARACTERISTICS AT TA=25eC

BFE ve Ic ft v Ic
Pulse Test VCR=10V/
1 Vopm10v:
80 . 800
a
60 1 600
\
Hpg P (M2s)
40 400
/
200
o ]
0
0.1 1 10 100 0.1 1 10 100
Ic (mA) Ic (m)
Gpe vs f NF vs f
ICxSwA IC=4mA
VCE=10V [l vce=10v
40 8 RG=4000
Gpe 30 J [l ' 6
20 \ 4 2
10 A 2
0 o
1 10 100 1000 0.1 1 10 100
1 (MHg) t (Mls)

3.78.3100B



BF254 BF255
NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE BF254, BF255 ARE NPN SILICON PLANAk
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 VHP BAND.

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

Total Power Dissipation (TA £250C)

Operating Junction & Storage Temperature

VCcBO
VCEO
VEBO
Ic

Piot

T3s Tatg

CASE T0-92E

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

300mwW
derate 3mW/°C above 25°C

-55 to 125°C

PARAMETER SYMBOL |, PR224 ©
Emitter-Base Breakdown Voliage| BVEpo 5
Collector Cutoff Current IcBo 0.1
Collector Cutoff Current Icxo 1
Collector-Emitter Saturation VeE(sat) 0.1

Voltage
Base-Bnitter Voltage VBE 0.67 0.74
D.C. Current Gain BFE 67 115 220
Current Cain-Bandwidth Product| fo " 260
Feedback Time Constant CeTbb! 25 40
Peedback Capacitance Cre 0.85
Noise FPigure NP 4

BF25
MIN -MAX

TEST CONDITIONS

5
0.1

1
0.1

0.67 0.74
36 67 125
200

20 35

0.85

4

dB

Ic=lmA
Ig=1lmA
Ic=lmA
Ic=lmA

Ic=lmA

IC=1lmA

IE<10pA IC=0
Vcp=30V  Ig=0
VCE=20V 1Ip=0
Ic=10mA IB=1mA

f=31,6MHz
f=450KH2

RG=100 £=100MHz

VCE=10V
VCE=10V
VCE=10V
VCE=5V

VCE=10V

VCE=10V




BF254 BF255

BF254  TYPICAL y-PARAMETERS AT TA=25°C IC=lma VCE=10V

£=450kHz 81033V 'an =2.8pU [Tzl =36aU 322-6}w
Common Emitter bn-0.0SSnv -012 =90° -021 =00 b22-4.5)xv
Cyy=230F =1 +6pF
£=10.TMEZ y1=0+45al |¥y4| =65pV |¥21] =3600 8,,"8.5pU
Common Emitter by,=1.500 -0,, =90° -0y =10° $,,=0.11nU
C;,=22pF Cp,=1.6pF
£-100MEz &), =36xv [¥12| =420p0 [y21|=33mY 83,23V
Common Base - bu-inv -012 =880 -021 =146° b22-1.lnu'
- Cu~4.8pr 022-1-151)!

BF255 TYPICAL y-PARAMETERS AT Ta=250¢ Ic-1ma VCE-10V

£=450kHz 81=0.50T |’i2| =2.6pv a1 ~36mU 85p=2-TpU
Common Enmitter b, =0.1u0y -0, =90° -0,y =0° b,ypmde5pU
€y, =327 €,p=1.6pF
£=10.TMHz 8)170:60TV  [y),|=60uV [¥o1 | =36¥ 8yp=4+SpU
Common Emitter 'bn-ZmU -012 =900 -021 =100 b,p=0. 110U
€, 1=300F Cpp=1.65F
£=100MHz &)1360¥ |¥12| ~420pv [y21 | =347 L
Common Base - bunlnu -012 =85° -9, =140° byo=lelnmt
- Cpy=1.6pF Cpp=1.75pF
BFE va IC fr ve Ic
200 500
w_m-zsoc
VCE=10V]| 1
160 Im“ Test 400 \
Bre I £ T N
120 b et T yAL
o (MEz) ,é’ el
oo [T LI 2 4
7¥27 ’
- ‘
40 , 100 TA=250C
] VCE=10V
0 Ll | ol—
0.1 1 10 100 0.1 1 10 100
Ic (m) Ic (ma)

2.78.3300A



BF257 BF258 BF259
NPN HIGH VOLTAGE VIDEO AMPLIFIERS

THE BF257, EF258, EF259 ARE NPN -SILICON
PLANAR TRANSISTORS DESIGNED FOR HIGE
VOLTAGE VIDEO OUTPUT STAGES IN BLACK-
AND-WHITE AND COLOUR TV-RECEIVERS.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage Vero

Collector-Bmitter Voltage VcEo

Emitter-Base Voltage YERO

Collector Current Ic

Total Power Dissipation @ T £25°C Peot
e Ty<250C

Operating Junction & Storage Temperature '1‘3, Tltg

THERMAL RESISTANCE

Junction to Case 9j¢
Junction to Ambient Oja
Ptot va Ta
5
‘ o
Prot, a3
) Ne,
2 (a«?
A
N
1’?_,0 Hoat s1zy
[+]
o 100 200
TA (°¢)

100

(=) 10

CASE T0-39

.

EP25] EF258 BF259
160v 250V 300V
160v 250V 300V

SAFE omnnn:. AREA (D.C.)

5V
100mA .

5w
800mW

-65 to 200°C

3500/W max,
2200C/wW max.

T Py
IUIAN 1 i
% o 1T
7 v, 444
:% W
TN
! I
257
EP 258 i
259 1
10 100 1000



BF257 BF258 BF259

ELECTRICAL CHARACTERISTICS (TA=250C unless othervise noted)

BrF257 BF258 BF25
PARAMETER SYMBOL MIN MAX |MIN MAX |MIN MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage|BVppq 160 250 300 v Ic=0.1mA Ip=0
Collector-Emitter Breakdown LVepo * 160 250 300 V | Ic=10ma Ip=0
Voltage
Emitter-Base Breakdown Voltage |BVERo 5 5 5 Vv | Ip<0.lmd Ip=0
Collector Cutoff Current IcBo 50 nA | VcB=100V Ig=0
50 nA | VcB=200V Ig=0
50| nA | Vep=250V Ig=0
Emitter Cutoff Current Igpo 50 50 50| nA | Vgp=3V Ic=0
D.C. Current Gain Hpp * 25 25 25 Ice=30mA VCE=10V]
Collector-Bmitter Saturation VeE(sat)™* 1 1 1]V Ic=30mA Ip=6mA
Voltage
Current Gain-Bandwidth Product |fp 50 50 50 MAz | Ig=15mA Vog=20V
Collector-Base Capacitance Ceb 5 5 5| pP | Vgp=30V IE=0
£=1MHz
* Pulse Test s Pulse Width=0,3mS, Duty Cycle=1%
Avg (NORMALIZED) ve Ig fr vs I
2.0 100
[l 2pmzs00 ; Ta=2500
1.6 ‘! J 80 VCE=207]
— 20 i -
g, S o A
3 2 207 (vEs)
g Vcﬁ. /
0.8 =T HHHH— H
£ I “
&1 ] 4
& 0.4 pulse test 20
0 I (]
0.1 1 10 100 10 100
Ic (m) To (ma)

12.77.7300B



BF297 BF298 BF299

NPN HIGH VOLTAGE VIDEO AMPLIFIERS

THE BF297, BF298, BF299 ARE NPN SILICON

PLANAR TRANSISTORS DESIGNED POR HIGH CASE T0-52F
VOLTAGE VIDEO AMPLIFIERS IN TELEVISION
RECEIVERS. THEY FPEATURE GOOD PREQUENCY
CHARACTERISTICS.
CEB
ABSOLUTE RATINGS BP297 EP298 EF299
Collector-Base Voltage YeBo 160V 250V 300V
Collector-Emitter Voltage Vero 160V 250V 300V
Emitter-Base Voltage VgBo sv
Collector Current Io 100mA
Total Power Dissipation @ Tp<25°C Piot 1.5w
o1, ¢25% 625aW
Operating Junction & Storage Temperature Ty & Totg =55 to 150°C
ELECTRICAL CRARACTERISTICS ( TA=25°C  unless otherwise noted)
BF297 | BF298 | BF299
PARAMETER SYMBOL | MIN MAX|MIN MAX|MIN MaX|UNTT |TEST cONDITIONS
Collector-Base Breakdown Voltage BVcpo 160 250 300 V {Ic=0.1mA Ig=0
Collector-Baitter Breakdown Voltage | LVgg, |160 250 300 V [Ic=l0ma 1Ip=0
Enitter-Base Voltage BVgno 5 5 5 V [1g=0.1ma I¢=0
Collector Cutoff Current Ispo 50| nA |Vop=100V Ip=0
50 nA (Vop-2007 1g-0
50| Ba |Vop=250v Igm0
Emitter Cutoff Current Tgpo 50 50 50| nA |Vgp=37  I=0
Collector-Euitter Saturation Voltegs | Vcg(sat) 1 1 1| V [Ig=30ma Ipe3mal
Base-Buitter Saturstion Voltage VEE(aat)| 085 0.85| 0.85| V [I.~30mA Ip=3ma
D.C. Current Gain 5 10 10 10 Io=58A Vpe10]
30 150{30 150| 30 150 Ig=30mA Vop=10V|
10 10 10 1,=100mAVCE=10V|
Current Gain-Bandwidth Product fq 50 50 50 |MHz [I=30mA Voe=10V
Collector-Base Capacitance Cob 5 5 5| oF |Vop=30V 1p=0
£-1MRz




BF297 BF298 BF299

TYPIC CTERISTICS ( TA=25°C  unless otherwise noted
Peot va Ta - SAFE OPERATING AREA (D.C.)
2.0 200 ey <
s e
P, ’ » K, \":'
tot wqa- Ic .4‘!’_;« I
) 1.0 Q’a. : (m) 10 =, -+
Ne maa HHH
@, &
0.5 T3\ \\“.o 3 297 .
o Ze, \ % _ BP298 1]
] ht] s Er99 4l 1|
4} l h 1 Liit)
0 S0 100 150 200 3 10 30 100 30C
Ta (%) YeE (V)
He v Ic VBE(sat) & VoE(sat) vs IC
20T T 10 Tpeloty
":!‘ 1 "J Pﬂf:o T!ct
160 st
| 3
Brg 120 ml [E F I YoLT L
so 4 D\ E VER(sat) i -m
a s . ,
19 0u3 |—t
0H
I Tor(est)
° Pulse Test 0.1
01 1 10 100 ~ 0.1 1 10 100
Ic (ma) Ic (ma)
fr wlc CivaCodb vs "R
100 \C 100 = 10
1\ - felMHs
L y 20 C1p
A
t 60 y. (p’:o
/ .
(ms) 0| / : - is
Cob
20 3 o
0 10 100 1y 10 100
Ic (ma) R (V)

12.77.73008



BF336 BF337 BF338
NPN HIGH VOLTAGE VIDEO AMPLIFIERS

THE BF336, BP337, BP338 ARE NPN SILICON CASE T0-39
PLANAR TRANSISTORS DESIGNED POR R-G~B
AND COLOUR DIFFERENCE OUTPUT CIRCUITS OF [~

COLOUR TELEVISION RECEIVERS. THEY
FEATURE HIGH BREAKDOWN VOLTAGE AND GOOD
FREQUENCY CHARACTERISTICS.

CEB
ABSOLUTE MAXIMUM RATINGS BF336 BF33] BF338
Collector-Bmitter Voltage(RBEE =1ka) VeER 185V 250V 300V
Collector-Bmitter Voltage (Ip=0) VCcED 180V 200V 225V
Emjtter-Base Voltage VEBO 5v
Collector Current Ic 100mA
Total Power Dissipation @ Tg ¢25°C Piot 5w
@ T, <259 800mW
Operating Junction & Storage Temperature Tj & Tatg -65 to 2000¢
THERMAL RESISTANCE
Junction to Case Q3¢ 350C/W  max.
Junction to Ambient 03a 220C/¥  max.
5 Piot va T 100! _SAPE OPERATING AREA (D.C.)
=
7 ik 2
4 o 30 \?’0 ST
Prot & a %
w3 s e -
\'(, (ma) 10 H
? N i
1 Xo Heat A 3 okl :
% Sing BF337
 BF338 1
% 100 200 LY 10 100 1000

Ta (%) Ve (V)



BF336 BF337 BF338

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

EF336 | BF337 | BF338
PARAMETER . SYMBOL | pre’yax | MO8 MaX | MIN Max UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage| BVepg | 185 250 300 v 1c=0.1mA IE=0
Collector-Emitter Breakdown LVCER™ | 185 250 300 v Ic=lmA RpE=lkn
Voltage T4 £1500C
Collector-Emitter Breakdown LVgpo* | 180 200 225 v Ic=4mA Ip=0
Voltage
Emitter-Base Breakdown Voltage |BVEBO 5 5 5 v | Ig=O.lmA IC=0
Collector Cutoff Current IcER 100 pA | VCE=150V RpE=lka
100 AA | VOE=200V RpE=lkn
100| pA | VCE=250V Rpg=lkn
Base-Emitter Voltage VBE * 1.2 1.2 1.2| Vv Ic=30mA VCE=10V
D.C. Current Gain Hpg * | 20 20 20 Ic=30mA VCE=10V
Current Gain-Bandwidth Product |fp 50 50 50 MHz | Ig=30mA Veg=20V
Peedback Capacitance Cre 3.5 3.5 3.5 pF | Ic=10mA V(g =20V
f=0.5MH2
Peedback Time Constant Cerbb! 100 100 100| pS | Ig=30mA V(p=20V
f=10MHz
* Pulse Test : Pulse Width=0.3mS, Duty Cyclesl¥%
fpg (NORMALIZED) vs I fp ve Ig
2.0 100
Iul '!A-tzs°c Tam250C
se testl
1.6 t 20‘- ; 80 . Ver-20v|
E Bl 60 4
5 1.2 2oV (MHz)
= e i
E 0.0 (=] oA
g™ o7
4
E o 20
0 l 0
0.1 1 10 100 1 10 100
Ic (mA) Ic (mA)

12.77.7300B



BF368 BF369
NPN SILICON RF SMALL SIGNAL TRANSISTORS -

) CASE T0-92A
THE BF368, BF369 ARE NPN SILICON PLANAR
EPITAXIAL TBANSISTORS FOR RF-IF SMALL
SIGNAL AMPLIFIER AND OSCILIATOR APPLI-
CATIONS.
EBC
ABSOIUTE MAXIMIM BATINGS BF368  BF369
Collector-Base Voltage VCBO 28V 30V
Collector-Emitter Voltage VCEO 15V 20V
Emi tter-Base Voltage VEBO 4V W
Collector Current Ic 50mA
Total Power Dissipation (TA< 25°C) Ptot . 310mW
derate 2.81aM/°C above 25°C
Operating Junction & Storage Temperature Tj, Tatg " =35 to 135°C
ELECTRICAL CHARACTERISTICS (Ta=25C)
BF368 BF369
PARAMETER SYMBOL MIN TYP MAX |MIN TYP MAX UNIT | TEST CONDITEON:
Collector-Base Breakdown BYCBO 25 30 v IC=0.1mA IE=0
Voltage '
Collector-Emitter Breakdown INCEO* 15 20 v IC=3mA IB=0
Voltage
Emitter-Base Breakdown Voltage] BVEBO 4 4 A IE=0.01mA IC=0
Collector Cutoff Current IcBO 100 100| nA [VCB=15V IE=0
Collector-Emitter Saturation VCB(ut) 0.12 0.4 0.1 0.4| V IC=10mA Ip=lsA
Voltage
Bage-Emitter Saturation VBE(sat) 0.84 1.0 0.84 1.0| V IC=10wA IB=1mA
Voltage
D.C. Current Gain Brp 35 60 125§ 70 110 220 IC=lmA VCE=10V
Current Gain-Bandwidth Product] fp 250 400 400 520 MHg | IC21mA VCE=10V
Output Capacitance | Cob 1.3 1.7 1.3 1.7 pF |Vcp=10V Igps0
f=1MHz
Collector-Bage Time Constant Cerbb* 20 25 pS |Ic=1mA Vop=SV
=31, 8MHz

# Pulse Test : Pulse Widthe0.3mS, Duty Cycle=1$



BF368 BF369

TYPICAL CHARACTERISTICS AT TAu25°C

BrE vy IC £ Ic
200 T veg=10v [l vces1ov.
Palse Test
160 800
120 w2 A £y 600 2
s/ JATTIIINY
Bpg - \ (MHz) é”{y S ﬁﬁ:
80 wwe L] f\‘- s
«oltT )
I e
[ °
0.1 1 10 100 0.1 1 10 100
Ic (m) Ic (wA)
. Cob & Cre v VCB 10 NF vs f
IE=0 IC=1mA
f=1MHg VCE=6V
a 8 Rg=4000
1
(oF) N 6
2 (aB)
- 4
~N Cob ”
1 N\ Nf"
o | . 1
o 4 8 12 16 0.1 1 10 100
Ve (V) t (wis)

TYPICAL COMMON BASE y-PARAMETERS AT f=100MHz VCR=SV TAs25°C

100 = -1001000 . 100 100 _ 10
mss 1 i ZZ%
T (11
Iy VT THOm  vinlFH WS o H o6
Rl G lveb! [ Vrb i L b Sob Sob, Cob
sib [Tl ib == ) (m0) ) W]
o 1S (pF) G0 LT v u (bF)
HH 200 ) 200 H
A P E
" ™ Cob
10 10 100 LLL| ~100 10| 100 10 s==f
b1 1T
I 1
il i
i |/
2 2 20 “ -20 2 m 20 2 0.2
1 5 . 5 05 1 5 05 1 [
C (mA} ic (mA) Icima) IcimA))

3.78.3100B



BF391 BF392 BF393
NPN HIGH VOLTAGE VIDEO AMPLIFIERS

THE EF391, EF392, EF393 ARE NPN SILICON CASE TO-92A
PLANAR TRANSISTORS DESIGNED FOR HIGH

EBC

ABSOLOTE MAXTMUM BATINGS 391 EP392 RP393
Collector-Base Yoltage Vero 200V 250V 300V
Collector-Buitter Voltage VeRo 200Y 250Y 300V
Emitter-Base Voltage VERo 6v 8y v
Collector Curreat Iem 500mA
Total Fower Dissipation @ TC £25%C Ptot 1.5

@ Ta< 25% 625aW
Operating Junotion & Storage Temperaturs ) & Totg =55 to 150°C

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

PARAMETER somon [ 29301 ngfnf_x OF fix |V¥I? |TEST CompITIONS
Collecter-Base Ereakdown Voltage BVCRO |200  |250  [300 V [1g=0.1ma 10
Collector-Emitter Breakdown Voltage | L¥co 200  [250  |300 Y |lcelma  Ip=0
Enitter-Base Breakdown Voltage BVEBO 6 8 8 Y |1g=0.1mA Ice0
Collecter Cutoff Current Icno 0.1 JA [VCB=160V 1p=0

0.1 0.1 na |vepe200v 1pe0

Emitter Cutoff Curremt Immo 0.1 A [vepe4v  10=0
01| 0.1 pa [vERes¥ 1¢e0

Collector-Baitter Saturation Voltage| VcE(sat) 2 2 2| V. |Ice20mA Ip=2ma

Base-aitter Saturation Voltage VER(sat) 2 2 2| v [1ce20ma Ipe2ma

D.C. Current Gain Brx 25 25 25 Ig=lad  VCE~10V

’ 40 40 ® Ic=10mA VCR=10V|

Current Gein-Bandwidth Product ' 50 50 50 MHs |Ic=10mA VeE=20V
Peeliback Capacitance Cre 2 2 2| ¥ Yope60V 180




BF391 BF392 BF393

TYPICAL CHARACTERISTICS (TA=25% unless otherwise noted)

Ptot va TA SAPE OPERATING AREA (D.C.)
2,0 IME =
1.5 N
.5 Sl
Peot &"‘Q’ Ic 100 S ~?.S‘o‘,_‘:: 22
(W) 1.0t % (mA) T,‘u%%
L N L
YRS 10
0,5 =S
5 EXN N % BF391 "~ |
Foar~ 3 1
i T BF392
° 0 50 100 150 200 15 10 30 100 300
Ta (°C) VcE (V)
Hyg va Ic VBE(sat) & VoE(sat) ve I
200 10 -
|  Ic-101p
I Pulse Test
160 1 Bl s
| {1 o
120 —H A&
" yoLr
Epp ?—, -§ H 1 Ve ont) =
80 2 = 2
1
4
© _[_ 0.3
- T "
0 ?n—.‘l-‘u Test - 0.1 VeE(eat) _11]
0.1 1 10 100 1000 0.1 1 10 100
IC (mA) Ic (ma)
Ir v Ic 10 Cre vs VCB
100 VeR=20V. ¥ Iz0
~ {=1Mis
’/ \\ Cre 3 N I~
. 60 o (pr) N
. 1 1
T 7T L
(Mmz)40
0.3
20 \
0 0.1
1 10 100 1 3 10 30 100 ‘
Te (ma) cB (V)

12.77.73008 | ‘



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<75°C)

Operating Junction & Storage Temperature

Veso
VCEO
VEBO
Ic

Piot

Tjs Tstg

CASE TO-92E

CBE

Br495
30V
20v

5V 5v

50mA

300mw
derate 4mW/OC above 750C

~55 to 150°C

EF494
307
20v

W'I;RICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER srmor | o B | rn e yax|T¥IT | TEST comDITIONS
Emitter-Base Breakdown Voltage| BVgpo 5 5 v 1g=10pA Ic=0
Collector Cutoff Current IcBO 0.1 0.1| pA | VeB=30V Ig=0
Collector Cutoff Current IcEO 1 1| pA | VCE=20V Ip=0
Collector-Emitter Saturation VCE(sat) 0.1 0.1 v Ic=10mA IB=lmA

Voltage
Base=Enitter Voltage VBE +65 468 .T4] .65 .68 .T4| V Ic=1mA VCE=10V
D.C. Current Gain HFg 67 115 220| 36 67 125 Ic=lmA V(CE=10V
Current Gain-Bandwidth Product| fp 260 200 MHz| Ic=lmA VCE=10V
Feedback Capacitance Cre «85 .85 PF | IC=lmA VCE=10V
f=450KHz
Roise Figure NP 4 4 IC=lmA VCE=10V
RG=1000 f=100MHz
Mixing Noise Figure NFo 2 IC=lmA Vcg=10V
RG=830a f=1MHz
NFc 2.5 dB [ IgelmA VCE=10V
RG=670n f=1MHz




BF494 BF495

BF494  TYPICAL y-PARAMETERS AT TA=259C Ic«lmA VeE-l0V

f=450kHs &),0.33V [’12| =2.80U (Y21 «36mU ‘22"7‘"

C Emitter b11-0.065nv -012 =909 -021 =0° b22-4.5pv
€y9=23pF Cp,=1.6pF

£=10.7MBs €)10.45aU |y12| =65p07 |72 | =36a0 8,5,=8.5pU

c Emitter b)y=1.50T -0, =90° 5 =10° b,,=0.11n0
cn~22p!' 022-1 +6pF

£=100MHE &, ~36nl |y12| =420pT |121| =33uU 85,220V

C Base - bn-mv -012 =880 -021 =146° b22-1.1nv

- cn~4.8p!' 022-1-75pr

BP495  TYPICAL y-PARAMETERS AT TA=250C ICelma YVCE-10V

f=450kHs 8 1~0.5m7 |y12| =2, 6}!” 22 I =360l 8pp=2. TRV
Common Emitter bll-ﬂ.lnv -012 =900 -921 «00 b22-4.5}w'
011-52pr ‘:22-1'6!’F
£=10.7MHz su-O.GuU |y12| =60V a1l =36V 8554+ 5PV
Common Emitter bn-a.u -912 =90° -021 =10° 'b22-0.11mU
©y9=30pF Cpg=1.-62F
£=20003s R Pra =0y MU gz
Common Base - bnnlnu -.o12 =85° .021 =140° bz,‘,-l.lmv
- 011-1.61)! 022-1.75!’1"
HE v IC fo ve Ic
200 500
TA=250C
Il vcE=10V A
160 Pulse T)slf 400 %
By 1] < fp T N
120 A (ms)"® 9& Sl
ST
80 “,oa‘) —hatl 200
40 ] 100 TA=250C
! VeE=10V
0 0
0,1 1 10 100 0.1 1l 10 100

Ic (m) Ic (ma)
. 2.78.3300A



CLO55 CL066
COMPLEMENTARY SILICON PLANAR LOW VCEK TRANSISTORS

THE CLO55 (PNP) AND CLO66 (NPN) ARE SILICON
PLANAR EPITAXIAL COMPLEMENTARY PAIR SPECTALLY
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.

CASE 70-924

ABSOLUTE MAXTMUM RATINGS Forpnp devioss. voitage snd current velues sre negetive

Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage
Collector Current
Collector Peak Current (t<50mS)
Total Power Dissipation @ TC£250C
With X-67 Heat Sink @ Tad25°C
Without Heat Sink @ Tal25°C
Operating Junction & Storage Temperature

vcBo
VceEo
VEBO
Ic
IcM
Piot

Tj» Tatg

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

EBC

X-67 Heat Sink

25V
20V
5v
1A
1.5A
1.5W
800mwW
625mw
v ~55 to 150°C

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCRO 25 v Ic-lOOyA Ig=0
Collector-Emitter Breakdown Voltage LVCEO # 20 v Ig=10mA Ip=0
Collector-Emitter Cutoff Current ICES 0.5 PA VCE=20V VBE=0
Emitter-Base Cutoff Current IEBO 1.0 A VER=5V Ig=0
Collector-Emitter Knee Voltage VCEX 0.250.5| Vv Ic=0.2A IB=value

at which Ig=0.224
VCE=1V
Collector-Emitter Saturation Voltage ch(.at)a 0.220.4 | V Ic=0.5A4 Ip=0.05A
Base-Bnitter Voltage VBE 0.87 1.2 Ic»0.5A VCE=1V
D.C. Current Gain (Note) Hpg 1 * 50 160 360 Ic=0.1A VcE=1V
’ HFE 2 » 20 80 Ic=lA  Vog=2V
Current Gain-Bandwidth Product fp 120 MHz Ic=50mA VCE=10V
Note : HPE 1 is classified as follows. Group A ¢+ 50-100 Group B 3 80-160

Group C : 120-240

* Pulse Test 1 Pulse WidtheO.3mS, Duty Cycle=1%

Group D 1 180-360



CL055 CLO066

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

TOTAL POWER DISSIPATION Vg AND Vg (sat)
vs AMBIENT TEMPERATURE ve COLLECTOR CURRENT
e R
1\ Pulse Test
12
1.0 /
0s Vi
X @V -
Vet g_.- = f
06
04
0.2 1 Vg et @1C =10 s 13
]
1 10 100 1000 10A
lg (ma}
D.C. CURRENT GAIN CURRENT GAIN - BANDWIDTH PRODUCT
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
200
e LI . L]
FE |IRABA Vee =WV (MHz) Veg =10V
. L0 Pulse Test]
50- 120
> “
Ao h A
N
100 ¢ 80 ,/
’
Y
50 \ a0
[} o
1 10 100 1000 10A 1 10 100 1000
I (mA} Ic (mA}

1.78.0830C.8300C



CL138

NPN SILICON PHOTO DARLINGTON TRANSISTOR

THE CL138 IS AN NPN SILICON PHOTO
DARLINGTON TRANSISTOR FOR USE IN
PHOTO DETE"TOR CIRCUITS IN WHICH
VERY SENSITIVE LIGHT CURRENT IS

REQUIRED. THE DEVICE 1S SUPPLIED
IN SELECTED LIGHT CURRENT GROUPS.

ABSOLUTE MAXIMUM RATINGS
Collector-Emitter Voltage
Emitter-Collector Voltage

Collector Current

Total Power Dissipation @ Ta £250°C
Operating Junction & Storage Temperature

CASE T0-106

COUECTOR Lot Sewree

i o
Lol Loads gid plated for

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

VcEO l8v
VECO 5V
Ic 100mA
Ptot 300mW
Tj» Tgtg -55 to 100°C

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX IUNIT TEST CONDITIONS
Collector-Emitter Breakdown Voltage| LVpmo 18 35 v IC=10mA (Pulsed)
Ig=0
Emitter-Collector Breakdown Voltage| BVpgow 5 8.5 v Ig=0.1mA Ip=0
Collector Cutoff Curtent ICEO * 1 ipa VCE=5V Ip=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| VeE=3V H=2mW/om2

* Tested in complete darkness.

## The light current is the collector to emitter current measured at specified

irradiance (H).
lamp at 28740K color temperature.

The radiation source is an unfiltered tungsten filament



CL138

RELATIVE RESPONSE (7.}

TYPICAL CHARACTERISTICS AT Ta=250C

SWITCHING TIME

Vocu+10V
IIL-m
=
GaAs
Red LED OUTPUT
Source 1K-ohms

-

Turn-0n ’l'ime-}OOyS
Turn-0f £ Time=150pS

SPECTRAL RESPONSE

3 888 283

LIGHT CURRENT
vs COLLECTORSEMITYER VOLTAGE
N —1—1
.l

Fons

t(ik

& v

1, ’o"" l{

(ma) | )&f& /’l/ 3

1 il
Qe

ﬁ'

100.

>
o
[ o8l

Pugxt Source is an unfiltered
tungsten filament lamp at
235i4°x oo].lor tlenpiontlure’l
0 5 ' 10 15 20

VCE (V)

RELATIVE RESPONSE VS. INCIDENT ANGLE

.

f

WA 400N DN 00NN N0 e W
- INCIDENT ANGLE-DEGREES

RELATIVE LIGHT CURRENT

01

3.78.4343



CL155 CL166
COMPLEMENTARY SILICON PLANAR LOW VCEK TRANSISTORS

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

PLANAR EPITAXIAL COMPLEMENTARY PAIR SPECTALLY T0-92A 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. .
1Smm
ABSOLUTE MAXTMUM RATTNGS o s e, ot snt corvt e s s EBC
Collector-Base Voltage Yemo 30V
Collector-Emitter Voltage Vero 25v
Emitter-Base Voltage VEBO 5V
Collector Current Ic 1.54
Collector Peak Current (t<£50mS) IcM 2,24
Total Power Dissipetion @ Tge250C Ptot 1.5¥
With X-67 Heat Sink @ T4<250C 800mW
Vithout Beat Sink @ T,€25°%C 625aW
Operating Junction & Storage Temperature T4 Totg -55 to 150°C

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

PARAMETER SYMBOL MIN TYP MAX [UNIT{ TEST CONDITIONS
Collector-Base Ereakdown Voltage BVcpo 30 v 1c-1oqu 1g=0
Collector-Emitter Breakdown Voltage LVopo # 25 v Ic=10mA Ip=0
Collector Cutoff Current IQES 0.5 | pa VCcE=20V VBE=O
Bmitter Cutoff Current IERO 1.0 | pA | VEB=5V 1Ic=0
Collector-Emitter Knee Voltage YCER 0.2 0.4 |V Ic=0.2A Ip=value

at which I¢=0.22A)

VCE=1V
Collector-Bmitter Saturation Voltage VCE(sat)(* 0.25 0.45| V IC=1A Ip=0.lA
Base-Emitter Voltage VBE * 0.821.2 |V Ic=0.5A Veg=1V

.C. Current Gain (Note)| HFE1 *| 50 160 360 Ic=0.1A V(g=1V
BFE 2 * | 30 110 Ic=1A Vepe2V

Current Gain-Bandwidth Product fy 120 MHz| Ic=50mA  Vop=1OV
Note : HyE 1 is classified as follews. Group A 1 50-100 Group B ¢ 80-160

Group C s 120-240
* Pulge Test s Pulse Width=O.3mS, Duty Cvcle=l%

Group D : 180-360



CL155 CL166

TYPICAL CHARACTERISTICS

{TA=26°C  UNLESS OTHERWISE NOTED)

TOTAL POWER DISSIPATION Vge AND Ve (sat)

vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT
Ptot
w) |
) se Test
15 12
N
10
4%,
%)
10 \% o8 N
45' @VCE= v ot
\ v
“”{K e 06 o
05 %"67,,‘, 04
Hey
" Sing AN 02
l l Vg lsat) @ IC = 10ig »
° 0 n" I L L
(] 40 80 120 160 1 10 100 1000 10A
T, ) I {mA)
D.C. CURRENT GAIN CURRENT GAIN — BANDWIDTH PRODUCT
200 vs COLLECTOR CURRENT vs COLLECTOR CURRENT
§ [ T =
Fe I Vee™ IV (MHz) Vce =10V
150 |4 Cb i == 120
Lt NN A
Lo \° h /
AT
\ /
100 80 y
7
v
50 a0
T
o Pulse Test o
1 10 100 1000 10A 1 10 100 1000
I (mA) Ig (mA)

1.78.0810¢.8100C



CL055 CL066 CL155 CL166

APPLICATION NOTE (MEAP 168)

LOW VOLTAGE OTL AUDIO AMPLIFIER (RL=4~80)

AAA

\A Ad +Veeo
. 10K A3
10uF 2 + TuF WA
ek 1 o RL
1 (b .
Q3 g
Q5 KM9014C
ATk KM9O1C 33K nt {Output
- AN 7
INPUT o_a"__@ . w000 a 470 uF
Ry :E WE220 uF RS
@
Q4
R$ :E@n KM9014C
All resistances are in ohms. Quiescent current ”Jv

is very stable when Q3 is placed close to Q2.

SUPPLY VOLTAGE (RL=8 .ohms) JSUPPLY VOLTAGE (RL=4ohms

CIRCUIT DETAILS T2V 9V | 7.5V| 6V | 4.5V] oV | T.5¥] &V 1 4.3
R1 56K 147K |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 1470 (470 [470 ]510 1510 [470 |470

Q1,HFE group € or D |CL166|CL066 (CLO66 |CLOGE {CLO66]CL166]CL166] CLOGE| CLO6E
Q2,HFE group C or D |CL155|CLO55 [CLO55 [CLOSS5 [CLO55] CL155] CL155| CLOSS5] C1055

10% THD Output * 2W [1.1W |O.75W[0.5W |O.23W|*1,9W|*1.5W| O.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% — Jo.5% |0.7% |14 —

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 transistor (Q2). The arrangement is shown in the
following diagram.

-—9'“"‘"‘"*‘1
[ ¢ )_WHmSlnk
Lm"'}{ e
——] L f——————on

Biasing Transistor {Q3
PNP Output Transistor (Q2)



CL855 CL866

COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

THE CL855 (PNP) AND CL866 (NPN) ARE SILICON

PLANAR EPITAXIAL TRANSISTORS OF COMPLEMENTARY
THEY ARE DESIGNED FOR USE
IN AF LARGE SIGNAL AMPLIFIERS AND MEDIUM SPEED

CHARACTERISTICS.
SWITCHING UP TO 1.5A PEAK CURRENT.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Bmitter Voltage
Emitter-Base Voltage
Collector Current
Collector Peak Current (t&50amS)
Total Power Dissipation @ Tc<&250¢C
With X-67 Heat Sink @ TA<259C
No Heat Sink o TA& 2500

Operating Junotion & Storage Temperature

ELECTRICAL CHARACTERISTICS (TA=25°C

For p-np devicss, voitage and current veiues are negative

CASE T0-92A X-67 HEAT SINK
oo- &
i
. [ N
EBC
VeBo 0V
VeEO 60v
VEBO 5V
Ic 1A
Icm 1.54
Ptot losv
800mW
625aW
T5s Totg =55 to 150°C

unless otherwise noted)

PARAMETER SYMBOL | MIN TYP MAX [UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage 1 Bvcpo 70 v Ic=100pA Ig=0
Collector-Enitter Breakdown Voltage | LVcgp 60 1v | 1celoma 1pe0
Collector Cutoff Current IcES 0.5 | pA | VCE=50V VBE=O
Emitter Cutoff Current 1EBO 1 PA VEB=5V Ic=0
Collector-BEmitter Knee Voltage VCEX 0.45 | v Ic=0.24,Ip=value

at which Ic=0.224

VCE=1V
Collector-Bmitter Saturation Voltage| VCE(sat)® 0.230.5| Vv Ic=0.54 Ip=0.05A
Base-BEnitter Voltage VEE » 0.851.2| v IC=0.5A VCE=2V
D.C. Current Gain (Note) HPE 1+ 50 120 240 Ic=0.1A V(E=2V

Bpg 2+ 20 55 IC=1A  VCE=4V

Current Gein-Bandwidth Product fn 50 150 MHY IC=~50mA VCE=10V
Collector-Base Capacitance Codb 15 25| pF ;c&qv Ig=0

* Pulse Test : Pulse Width=0,3aS, Duty Cycle=l!
Note s HFE 1 is classified as follows. Group A 1 50-100 Group B 3 80-160 Group

C ¢ 120-240



CL855 CL866

TYPICAL CHARACTERISTICS (Tp = 269C UNLESS OTHERWISE SPECIFIED)

TOTAL POWER DISSIPATION
_vs AMBIENT TEMPERATURE

Prot
w)
15
N
%,
10 Jhy
“”»,,l - %'%f
6>
08 \”%,
! ~ e
[
0 |
[} 40 80 120 160
Tat%0
D.C. CURRENT GAIN
vs COLLECTOR CURRENT
160
Hre H“ H! Veg =Y
> -89 ” pulse test
-_—
LA 866 \W \
A
80 N
40
0
1 10 100 1000 10A

Vg AND Vg (sat}

vs COLLECTOR CURRENT
v H}l ’_pm.se test
12 -
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5
08 il VoY “
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BE el
08
04
0.2 c =101
vcE(sat)iH(. 10lg 4 I
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CURRENT GAIN — BANDWIDTH PRODUCT
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o
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e (ma)

2,78,0810B.8100B



CX PRODUCT LINE

DISCRETE SILICON TRANSISTORS
FOR PORTABLE B & W TV RECEIVERS

o k BLOCK DIAGRAM

:__ 1.c. ] {1.C.} = INTEGRATED CIRCUIT
» = PNP COUNTERPART
| €X918 CX917 CX703
3rd ETECTOR} | VIDEO VIDEO g G |50 - 1om
vIF —t DRIVER OUTPUT
H.T.
e E.H.T.
SYNC HOR HOR | | Hor ' 3 3811@
cx704 » SEP osc DRIVER OUTPUT
*CX754 €x904 CX904 €X908 CX702
CX70 *CX954 *CX954 *CX958
N POWER CX90L B,
EGULATOR|
ZENER VER VER VER
DIOD 0s¢ OUTFUT YOKE
"CX908 CX701
REGULATO] ERROR *CX956
DRIVER | |AMPLIFIER]
€X908 €X904 fm=———=== === 3
*CX958 *CX954 ! SOUND | AUDIO AUDIO
X bey =5 |' | oriver OUTPUT
I
! | CX904 CL166
! I.C. ,  *CX954 *CL155
1



CX PRODUCT LINE
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CX701 CX701A

NPN SILICON TRANSISTORS
FOR TV VERTICAL OUTPUT APPLICATIONS

CASE T0-220B
THE CXTO1 AND CXTOlA ARE NPN SILICON POWER
TRANSISTORS RECOMMENDED FOR THE VERTICAL
OUTPUT STAGES OF 5" — 12" B & W TELEVISION
RECEIVERS.
BCE
ABSOLUTE MAXTMUM RATINGS CXJ0L  CX7014
Collector-Base Voltage Vm 150v 180V
Collector-Emitter Voltage [+ 9} 120V 150V
Emitter-Base Voltage VEBO 5V
Collecter Current Ic 2A
Collector Peak Current (t <10mS) I - 4A
Total Power Dissipation (T¢$250C) Ptot 25w
(Ta 259C) 1.5W
Operating Junction & Storage Temperature Tj, Tatg -55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=25°C  unless otherwise noted)
CX701A
PARAMETER SYMBOL MIN MAX [MIN MAX | UNIT | TEST CONDITIONS
Collector-Baitter Breakdown LVceo * |120 150 Vv | Ice100mA- Ip=0
Voltage
Collector Cutoff Current Iceo 10 10 pA Vep=100V Ip=0
Emitter Cutoff Current Ixpo 10 10| pa | vgg=SV  Igm0
Collector-Bmitter Saturation VeE(sat)* b3 1(Vv Ic=lA Ip=0.lA
Yoltage
Base-Eaitter Voltage VEE » 0.6 0.85/0.6 0.85| v Ic=0.2A VCE=5V
k.c. Current Gain Hpp * 30 120 | 30 120 IC=0.5A VeE=SV

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



CX701 CX701A

TYPICAL CHARACTERISTICS

(TA=25°C unless othervise noted)

Pooo Y* Ta 1 SAFE OPERATING AREA (D.C.)
’ i Tom25%C
aNmp i
]
mr w%l
P 1 =
tot 5 1, i
W) A NN
. o (8)
k@l. 0.1 z
&Q‘ (o) ¢ ,01
1 \ o L Tcx7014~3
[ 0.0: LI
% 100 200 10 3 100 300 1000
Ta®c) Vex(v)
o0 BFE vs Ig Vee(sat) & BE ¥* o
J I 1.6 pulce tesgt
70 3 1.4 i
60 | A 1.
HpE 50 1
i vorr °{Vse J“‘ .
40 0.8/ @ VCEa5Y j
bl
30 0.d—TT]
20 o.-
VCE
10 | VCE=DV | @ I0.: :
Pulse Test 0. Ic-101 il
ol
0,01 0.1 1 10 8.1 001 1 10

I () I3 ()

3.78.8700F



CX702 CX702A

NPN SILICON TRANSISTORS
FOR TV HORIZONTAL OUTPUT APPLICATIONS

CASE T0-220B
THE CX702, CX702A ARE NPN SILICON POWER
TRANSISTORS RECOMMENDED FOR THE HORIZONTAL
OUTPUT STAGES OPF 5" — 12" B & W TELEVISION
RECEIVERS.

BCE

ABSOLUTE MAXTMUM RATINGS CX702  CX702A
Collector-Base Voltage VeBo 160V 2007
Collector-Emitter Voltage (Vpp=0) VoES 160V 200V
Collector-Emitter Voltage (Ip=0) VeEO 80v 100V
Emitter-Base Voltage VRO 8V
Collector Current Ic SA
Collector Peak Current (t <10mS) IeM 8A
Total Power Dissipation (Tc £25°C) Ptot 40W
Operating Junction & Storage Temperature Ti» Tstg =55 to 1500C

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

PARAMETER SYMBOL o e | unTSZA | mwre | meST comDITIONS
Collector-Emitter Breakdown LVgES » 160 200 v Ic=100mA VBE=O
Voltage
Collector-Emitter Breakdown LVego + 80 100 v Ic=100mA IB-0
Voltage
Collector Cutoff Current Icgs 100 100 | pA | Veg=l0OV Vgg=0
Eaitter Cutoff Current IERO 10 10 pA Vep=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 VcE=5V
D.C. Current Gain Hpg * 15 70( 15 70 Ic=4A VCE=5V
Fall Time tr 1 1 »8 Ic=4A IBy =0.8A
~VEB=5V RB=5n

* Pulse Test 1 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 VIDEOG AMPLIFIERS & HIGH VOLTAGE SWITCHES

THE CX703, CX703A, CX703B ARE NP¥ SILICON
PLANAR TRANSISTORS RECOMMENDED FOR TV
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.

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

Total Power Dissipation @ TC <25°C

With X-67 Heat Sink,
No Heat Sink,

TAg259C
TA g 25°C

Vero
Vceo
VEBO
Ic

Piot

T0-92A X - 67 HEAT SINK

2T

e

15mm
CX703 CX703A CX703B
160Y 200y 2507
160V 200V 2507

v

100mA

1.5%

800mW

625awW

-55 to 1500€

Operating Junction & Storage Temperature Tj» Tatg

ELECTRICAL CHARACTERIS?ICS (TA=25°C unless otherwise noted)

CX703 [CX703A |CX703B {“
PARAMETER SYMBOL MIN MAX|MIN MAX [MIN MAX [UNIT| TEST CONDITIONS
Collector-Base Breakdown BVeho 160 200 250 V | Ic=0.1mA Ig=0
Voltage
Collector-Emitter Breakdown LYCEO 160 200 250 v Ic=lmA IB=0
Voltage *
Eni tter-Base Breakdown Voltage BVgno 6 6 6 v Ig=O.1mA Ig=0
Collector Cutoff Current 1cBo 0.1 VCB=120V I
0.1 0.1 ﬂ VCB=150V xﬁ
Emitter Cutoff Current IxBO 0.1 0.1 0.1| pA | VEB=4V Ice0
Collector-Emitter Saturation VCE(sat) 1.5 1.5 1.5V Ic=20mA Ip=2mA
Voltage
Base-Emi tter Saturation Voltage| VBE(sat) 1,2 1.2 1.2|v Ic=20mA Ip=2mA
D.C. Current Gain Hre 40 200 40 200 40 200 Ic=10mA VCg=10V
Current Gain-Bandwidth Product |fe 50 50 50 MHz| ICc=10mA VCE=20V
Feedback Capacitance Cre 3 3 3 | pP | Vep=30V Ige=0
f=1MHs




CX703 CX703A CX703B

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

THE CX704 (NPN) AND CX754 (PNP) ARE

COMPLEMENTARY SILICON EPIBASE TRANSISTORS
RECOMMENDED FOR MEDIUM POWER APPLICATIONS

SUCH AS
# POWER REGULATOR IN PORTABLE TV
*10W OTL AUDIO AMPLIFIER

* MEDIUM SPEED SWITCH UP 10 4A

ABSOLUTE MAXIMUM RATINGS
Collector-Emitter Voltage (RpE=100A)
Collector-Emitter Voltage (Ip=0)
Eaitter-Base Voltage

Collector Current

Collector Peak Current (t <10mS)
Total Power Dissipation (TC €25°C)

Operating Junction & Storage Tempergture

THERMAL RESISTANCE
Junction to Case

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

P,

SYMBOL

ARAMETER
Collector-Emitter Breakdown Voltage
Collector-Emitter Breakdown Voltage
Collector Cutoff Current
Emitter Cutoff Current
Collector-Emitter Saturation Voltage
Base-Emitter Voltage

D.C. Current Gain (Note)

Current Gain-Bandwidth Product

LVCER *
LVego »
IcER
1gBO
VeE(sat)*
VBE *

Brg 1 *
HFE 2 *

Iy

CASE TO-220B

Vern
Vcro
VEBO
Ic
IcM
Ptot

BCE

T3» Tate

°jc

6ov
50V
57
4A
7A

300
-55 to 150°C

4.179C/W max.

60

50
1

1
0.35 1
1 1.5

40 1060 240
30 90

3

UNIT

44‘&'144

TEST CONDITIONS

Ic=100mA Rpg=100n
Ic=100mA Ip=0
VCE=30V Rpg=1000
VER=SV Ip=0
Ic=2A Ip=0.24
Ic=2A V=2V

Ic=1A VCE=2V
Ic=10mA VCE=2V

Ic=0.2A VCE=5V

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

Note s HFe 1 is classified as follows.

Group A
Group C

s 40-80
s 120-240

Group B s 70-140




CX704 CX754

TYPICAL CHARACTERISTICS

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

CASE T0-3

THE CX705 AWD CXTOSA ARE NPN SILICON SINGLE
DIFFUSED MESA POWER TRANSISTORS RECOMMENDED
PFOR POWER REGULATORS, AUDIO AMPLIFIERS AND

10w SPEED SWITCHES REQUIRING VERY LARGE SAFE
OPERATING AREA.

ABSOLUTE MAXIMUM RATINGS CX705 CX705A
Collector-Emitter Voltage (Rpg=100.0) VCER 55V Tov
Collector-Emitter Voltage (Ip=0) VCEO 45v 60V
Emjitter-Base Voltage VEBO v
Collector Current Io TA

Total Power Dissipation (T¢ £259C) Piot 5%
Operating Junction & Storage Temperature T4, Tatg =55 to 175°¢C
THERMAL RESISTANCE

Junction to Case O30 20C/W max.

ELECTRICAL CHARACTERISTICS QA—?S% unless othervise noted)

PARAMETER sooL | SXTOS H"g% UNI? | TEST CONDITIONS
Collector-Emitter Breakdown Voltage | LVcgr * | 55 70 Vv | Ic=0.2A REE=1004]
Collector-Baitter Breakdown Voltage | LVomp | 45 60 V | Ic=0.2A 1Ip=0
Emitter-Base Breakdown Voltage BYERO 7T 7 v IE=SmA Ig=0
Collector Cutoff Current Iczo 1 1| mA |VcE=30V Ip=0
Collector Cutoff Current. IcER 0.2 0.2 | m& | VCE=30V Rpg=100n
Collector-Enitter Saturation Yoltage| Vcp(gat)® 1.2 1.2{ Vv |Ic=3A IB=0.3A
Base-Emitter Voltage VBE * 1.8 1.8 V |Ic=3A Ip=0.3A
D.C. Current Gain Hye » 20 70| 20 70 Ic=3A VCE=4V

5 5 Ic=TA Vop=4V
Current Gain-Bandwidth Product fp 0.5 0.5 MHz | I0=0.5A VCE=10V|

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



CX705 CX705A

TYPICAL CHARACTERISTICS

. (TA=25°C unless othervise noted).
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CX901

NPN SILICON GENERAL PURPOSE AMPLIFIER AND ZENER DIODE

_ CASE T0-924
THR CX901 IS NPN SILICON PLANAR EPITAXIAL
TRANSISTOR FOR GENERAL PURPOSE SMALL SIGNAL
APPLICATIONS FROM D.C. TO PREQUENCIES BEYOND
10MEs. ITS EMITTER-BASE JUNCTION CAN ALSO
BE USED AS A 7-VOL? DIODE.
EBC
ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage VeBo 45V
Collector-Emitter Voltage Veeo 40v
Collector Current I 100mA
Total Power Dissipation (Tj ¥25°C) Piot 300mW
Operating Junction & Storage Temperature T5» Tatg =55 to 1500C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVcRO 45 v Io=0.1mA Ig=0
Collector-Emitter Breakdown Voltage LVero 40 v Ic=lmA Ip=0
Emitter-Base Breakdown Voltage BVgRo 6.7 T2 TeT | V IE=SmA Igo=0

7.4 v IE=25mA Ig=0 *
Collector Cutoff Current IcBo 100 | nA | Vpp=30V 1g=0
Enitter Cutoff Current TEBO 100 | nA | Vgp=3V Ig=0
Collector-Emitter Saturation Voltage| VoE(sat) 0.15 0.4 | v Ic=50mA Ip=5mA
Base-Emitter Voltage VBE 0.620.8 | v IgelmA Vp=5V
D.C. Curreat Gain HrE 40 70 150 Ic=lmA Vge=5V
30 55 Ic=0.1mA Vgg=5V
Current Gain-Bandwidth Product £ 80 140 MHz| Ig=lmA Vgp=5V
Collector-Base Capacitance Cob 2.7 3.5 | pP VcB=10V Ige0
f=1MHz
Collector-Base Time Constant Corbb! 60 150 | ps Ic=lmA VCE=S5V
f=31.6MHz

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

as a sener diode (collector open).



CX901

TYPICAL CHARACTERISTICS

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

THE CX904 (NPN) AND CX9S¢ (PNP) ARE CASE TO-52A

COMPLEMENTARY SILICON PLANAR EPITAXIAL

TRANSISTORS RECOMMENDED FOR TV SMALL

SIGNAL PROCESSING CIRCUITS SUCH AS

# SYNC. SEPARATOR

* HORIZONTAL OSCILLATOR EBC

* ERROR AMPLIFIER

* AUDIO DRIVER

ABSOLUTE MAXIMUM RATINGS For

Collector-Base Voltage Veno 45V
Collector-Emitter Voltage VCEO 40V
Exitter-Base Voltage VERO SV
Collector Current Ic 100mA
Total Power Dissipation (TA £25°C) Ptot 300mW
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 Breakidown Voltage BVcBo 45 V | Ic=0.1mA IE=0
Collector-Bai tter Breskdown Voltage LVcro 40 ¥V | Ig=lma 1Ip=0
Collector Cutoff Current Icpo 100 | nA | Vcpe30V Ig=0
Baitter Cutoff Current Igpo 100 | nA | VEB=4V IC=0
Oollector-Bmitter Saturation Voltage| VcE(sat) 0,14 0.4 | V [ Ig=50mA Ip=SmA
Base-Emitter Voltage VBE 0.65 0.8 | V | Ic=5mA VCp=5Y
D.C. Current Gain (Note)| FHpg1 80 260 540 Ig=5aA Vop=57

ArE 2 50 200 Ig=0.1mA VCE=5Y]
Cx t Gain-Bandwidth Product o 80 200 MHs | Ic=10mA VCE=10V]
Collector-Base Capacitance Cod 3 5 | pP | Vep=10V Ig=0
f=1MHs
Foise Figure NP 2 dB | Ig=O.lmA VCp=5Y]
Rg=10KN
f=30Hz - 15KHs

Group
Group

Note s Byp 1 is classified as follows,

B
D 1 180-360

80-160 Group € ¢ 120-240
Group B &+ 270-540



CX904 CX954

TYPICAL CHARACTERISTICS

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

THE CX906 (NPN) AND CX956 (PNP) ARE

COMPLEMENTARY SILICON PLANAR EPITAXIAL

CASE T0-92A

TRANSISTORS RECOMMENDED FOR MEDIUM POWER

APPLICATIONS SUCH AS
* TV VERTICAL OSCILLATOR

* POWER REGULATOR DRIVER

* MEDIUM SPEED SWITCH UP TO 500mA
* 0T, AF AMPLIFIER UP T0 500mW

ABSOLUTE MAXTMUM RATINGS  For oo devioss, voltags wad current velues are negetive

Collector-Base Voltage
Collector-Emitter Voltage
Emitter-Base Voltage
Collector Current
Total Power Dissipation ® T¢ £25°C
'With X-67 Heat Sink @ TA £250C
Fo Heat Sink @ TA £250C

Operating Junction & Storage Temperature

VcBo
Vceo
VEBO
Ic

Ptot

!J , Tetg

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

X-67 Heat Sink

45V

40V

5V

500mA

12w

700uM

500mw

=55 to 150°C

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BYcBO 45 Vv | Ic=0.lmA Ig=0
Collector-Emitter Breakdown Voltage LVcEo * 40 v Ic=10mA Ip=0
Collector-Cutoff Current Icpo 100 | nA | Vcp=30V 1E=0
Emitter Cutoff Current Igno 100 | nA | Vgp=4V Ic=0
Collector-Emitter Saturation Voltage VeE(sat)” 0.25 0.5 |V Ig=250mA Ip=25mA
Base-Bmitter Saturation Voltage VeE(sat)" 0.94 1.2 | ¥ | Ip=250mA Ip=25mA
D.C. Current Gain (Note) BFE 1 * 50 160 360 Ic=50mA VCE=1V

Hyg 2 » 30 100 Ic=250mA Veg=2V
Current Gain-Bandwidth Product fp 80 200 MHz| Ic=50mA VCE=10V)
Collector-Base Capacitance (X906 Cob 4 8 | pF | Vcp=10V 1g=0
€X956 5 8| pr| felMHz
Note s HyE 1 is classified as follows. Group A : _50-100 Group B s _80-160

Group C s 120-240

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

Group D s 180-360



CX906 CX956

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

SILICON AF MEDIUM POWER AMPLIFIERS & DRIVERS

THE CX908 (NPX) AND CX956 (PNP) ARE
COMPLEMENTARY SILICON PLANAR EPITAXIAL
TRANSISTORS RECOMMENDED FOR MEDIUM
POWER APPLICATIONS SUCH AS

# TV HORIZONTAL DRIVER

* POWER REGULATOR DRIVER

# MEDIUM SPEED SWITCH UP 10 1A
* OTL AF AMPLIFIER UP 7O MW

'ABSOLUTE MAXIMUM RATINGS

CASE T0-92A X-67 Heat Sink

Collector-Base Voltage

Collector-Emitter Voltage
Enitter-Base Voltage
Collector Current
Total Power Dissipation @ Tc £25°C
With X-67 Heat Sink @ TA £250C
No Heat Sink @ Ta£25°%C
Operating Junction & Storage Temperature

Vepo 45V
Vceo 40v
5V

::no 1
Pot 1.5¢
800mW

625aw

T35, 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 45 V | Icw0.1ma Ip=0
Collector-Emitter Breakdown Voltage LVcpo * 40 V | Ic=10mA Ip=0
Collector Cutoff Current 1¢B0 100 | nA | Vope=30V Ipe0
Emitter Cutoff Current Ixso 100 | nA | VEB=4Y  Ic=0
Collector-Emitter Saturation Voltage VOE(sat)* 0.25 0.5 | V | Ice500mA IB=50mAl
Base-Enitter Saturation Voltage VEE(sat)* 0.92 1.2 | V | Ic=500mA Ip=50mAl
D.C. Current Gain (Note)| mHFp 1 = 80 170 360 IC=100mA VcpelY]

BFE 2 » 40 110 IC=500mA  VCE=2V]
Current Gain-Bandwidth Product fp 60 150 MHs| Ic=50mA Vep=10V]
Collector-Base Capacitance Cob VcB=10Y Ip=0
CX908 9 18 | pF | f=1MHs
£X958 14 18 | pr
Note : HPE 1 is classified as follows. Group B : 80-160 Group C s 120-240

Group D s 180-360
* Pulse Test : Pulse Width=O.3mS, Duty Cyele=1%



CX908 CX958

TYPICAL CHARACTERISTICS
(TA=259C wunless. othervise noted)

VBE(sat) & VCE(sat) vs 1C

1.6
Piot va T * T =
| C=1018
2.0 1.4 pulse test
1.2
P —
tot 3 (Volt) i i
¢ il
(w) 1o K 0.8 "
*utn | °'% 0.6 VBE(sat)li | M
{62‘9 “a& 0u4
Yo L >, .
k"e t‘? % ) A
S | 0.2 LL
% VCE(sat)
o= °
0 100 200 1 10 100 1000
Ta (oC) Ic (mA)
HFE ve IC Ir vs Ig
2
0 T
o T Z = )
Hcee> 150 TN
Opg £ f 0
100 (ME2)100 ’ ‘
/
50 50
0 Pulse Test
1 10 100 1000 0~ 10 100 1000
Ic (ma) IC (mA)

1.78,8300A.0830A



CX917

NPN SILICON HIGH FREQUENCY AMPLIFIER

HE CX917 IS NPN SILICON PLANAR EPTTAXTAL CASE T0-524

TRANSISTOR RECOMMENDED FOR SMALL SIGNAL

HIGHE FREQUENCY APPLICATIONS SUCH AS

* TV VIDEO DRIVER

* M IF STAGE

# RF & CONVERTER STAGES UP TO SW BAND EBC

ABSOLUTE MAXTMUM RATINGS

Collector-Base Voltage VeBo 40V

Collector-Emitter Voltage VcEo 30V

Enitter-Base Voltage VEBO 4v

Collector Current Ic 50mA

Total Power Dissipation (Ta €25°C) Piot 250aW

Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C
ELRCTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT{ TEST CONDITIONS
Collector-Base Breakdown Voltage BVcRo 40 v Ic=0.1mA Ig=0
Collector-Emitter Breakdown Voltage LVCEO 30 Vv | Ic=lmA 1Ip=0
Collector Cuteff Current IcBO 100 | nA | VeB=20V 1Ig=0
Emitter Cutoff Current IgBo 100 | nA | Vgp=3V 1Ic=0
Collector-Emitter Saturation Voltage VCE(sat) 0.1 0.4 |V Ic=20mA IB=2mA
Base-Enitter Voltage VBE 0.7 0.85| Vv | Ic=5mA Vcg=10V
D.C. Current Gain BpE 40 80 150 Ic=5mA VCE=10V

30 60 I¢=0.5mA VCE=10Y]
Current Gain-Bandwidth Product o 200 330 MHz| Ic=SmA VCE=10V
PFeedback Capacitance Cre 0.95 2| pF | Vop=10V Ip=0
f£=1MHz
Collector-Base Time Constant Corbb! 23 45 | pS | Ic=lmA VCE=5V

f=31.6MBz




CX917

TYPICAL CHARACTERISTICS

(TA=25°C unless othervise ‘noted)

Hpg vs I VBE & VcE(sat) Vs I
160 m 1.6
: . FHI
140 i 1.4 it—t+—ipulse test
Bpg 1.2
100 ! (Volt)
i
80 - ~ 0.9 TBE =
60 — N 0.8t Ert— 1T
L~ it N
40 ! 0.4
20 I-VCE=10VH; . Vcs(-atg
ol Pulge Test 0 @ Ic-10Ip
0.1 1 10 100 0.1 1 10 100
Ic (ma) IC (mA)
400 fr ve Ic c v
re vs CcB
i CE=10 10
IR-0
300 / £=1MHz
fT i
| Cre
[—
(uHz) ’ (pF) 1= b
100 o
0.3
o 1 10 100 0.1
. 1 3 10 100
Ic (mA) VB (V)

1.78.3300A




CX918

NPN SILICON VHF AMPLIFIER

THE CX918 IS NPN SILICON PLANAR
EPITAXIAL TRANSISTOR RECOMMENDED

FOR SMALL SIGNAL VHF APPLICATIONS
SUCH AS

# TV THIRD vmm IF STAGE

* FM RF & CONVERTER STAGES

* VHF OSCILLATOR

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

Collector Current

Total Power Dissipation (T £25°C)

Operating Junction & Storage Temperature

CASE TO-92A

Vepo
Vemo
VEBO

Ic

Ptot
Ty Tetg

EBC

30V
20V
4v
S0mA
250mW
=55 to0-150°C

ELECTRICAL CEARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIK TYP MAX IUNI'I‘ TEST CONDITIONS
Collector-Base Breakdown Voltage BVeRo 30 v Ic=0.1mA IE=0
Collector-Emitter Breakdown Voltage LVcEO 20 v Ic=lmA Ip=0
Collector Cutoff Current IcBo 100 | nA | VCB=20V Ig=0
Emjitter Cutoff Current . 1EBO 100 | nA | Vgp=3V 1Ic=0
Collector-Emitter Saturation Voltage VeE(sat) 0.2 0.4 |V Ic=20mA Ip=2mA
Base-Bnitter Voltage VBE 0.76 0.85| V | Ic=7mA Veg=10V
D. C. Current Gain HFg 40 70 150 Ic=TmA Veg=10V

30 55 Ic=0.5aA Vcg=10V
Current Gain-Bandwidth Product fp 400 620 MHz| IC=TmA VCE=10V
Peedback Capacitance Cre 0.8 1.5 Vcp=10V Ig=0
f=1MHz
Collector-Base Time Constant Cerbb* 20 35 Ic=1mA Vpp=5V
f=31.8MHz
A.C. Power Gain Gpe 28 dB | Ic=TmA YV(CE=10V
f=45MHz




CX918

TYPICAL CIARACTERISTICS

(TA=25°C unless othervise noted)

Hpg vs Ig VBE & VCE(sat) Vs ic
160 ”“: l 1.6
140 . i 1.4 Hpulse test
Hpg Il 1.2
100 (volt)
o ! y il
80 allli
pan 0-810 Vepm10v 111
60 > 0.6
L1 N .
49 0.4
20} VoE=10V 0.2 CE(sat "
Pulse Test Ic-10Ip
(i} 0
0.1 1 10 100 0.1 1 10 100
Ic (mA) IC (mA)
fr vs Ic c
300 - Te vs VB
i 10 :
i IE=0
600 Zuu £=1¥Hz
it A 3
fr j Cre
|
(mMHz) [ (pF) 1 EL et
200
03
o VCE=10V .
0'1 .
0.1 1 10 100 4 3 10 30 100
Ic (mA) VeB (V)

1.78.3100B



D20 U20
SEMICONDUCTOR KIT FOR BLINKING TOY APPLICATIONS

The D20 * U20 is a two~component semiconductor kit designed for blinking toy
applications, It consists of a red LED lamp (D20) and a programmable unijunction
transistor (U20). When they are comnected 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

I

U20 PROGRAMMABLE UNIJUNCTION TRANSISTOR

[ ¢

BATTERY| R, R, [
(Volts)| (obms)| (ohms) | (ohms) | (ohwms) | (uF/V)
J_ 12 | 6.8K | 330 | 220 | 1002 | 22/10
= 9 | 6,88 | 7330 | 100 | 100k | 22/10

= 6 | 6.8 | 1330 68 | 100k | 33/6
I 4.5 6.8k | 330 0 | 1008 | 33/6
. 3 | 6.8 | 330 0 | 100K | 47/3

Blinking frequencys-2 cycles per second. Average current consumption is less
than SmA. 11 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
wvehicle only.

I
Lo—lo—




D20

u20

PHYSICAL DIMENSIONS IN INCHES

D20 RED L.E.D, LAMP

e

“ﬁ
0.3
osr?
4
T
e s
feR5o
SHORTER
b
o.908
L}
— ar00 o !

U20 PROGRAMMABLE UNIJUNCTION TRANSISTOR

3.78.8210.MIL51



D44C
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE D44C IS A SERIES OF NPN SILICON
EPITAXIAL BASE POWER TRANSISTORS
DESIGNED POR MEDIUM SPEED SWITCHING
AND AMPLIFIER APPLICATIONS. ITS
HIGH CURRENT GAIN-BANDWIDTH PRODUCT
(fp=30MHx TYP @ 0.2A Ip) PERMITS
AMPLIFIERS OPERATING AT PREQUENCIES
ABOYE 1MH3z.

THE D44C IS COMPLEMENTARY TO D45C.

ABSOLUTE MAXTMUM 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
@ T £25%

Junction Temperature
Storage Temperature Range
THERMAL RESISTANCE
Junction to Case
Junction to Ambient

VcEo
VEBo
Ic

Ptot

T3
Tg tg

ojc

CASE T0-220B

BCE

All dimensions in inches
D44C1 D44AC4 D44CT D44Cl0
D44C2 D44C5 DA4AC8 D44Cl1

D44C3 D44C6 D4409 Dadc12

40V 557 70V 90v
30V 45V 60V 80V
S5V
4A
68
300
1.67W
150°¢
=55 to +1500¢C
4.17°C/w max.
750¢C/w max.
SAFE OPERATING AREA (D.C.)
10 T
2
(8
3 ?j.,: N,
L) 7
= " |
P 3 i
DAACL 4243~ \

0.3 D44C45,6~_]
D44C7,8,9~J]
D44C10,11,12}—] |

0.1

1 3 10 b 100

Vex(v)



D44C

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

PARAMETER SYMBOL MIN TYP MAX |UNIT| TPEST CONDITIONS
Collector-Emitter Breakdown Voltage LVego » Ic=100mA Ip=0
D441, 2, 3 30 v
D44C4, 5, 6 45 v
Da4cT, 8, 9 60 v
D44010, 11, 12 80 v

Collector Cutoff Current IcES 10 | pA | VeE=Rated VCES, VEE-O
Buitter Cutoff Current TEBO 100 | pA | VEp=5V Ic=0
Collector-Emitter Saturation Voltage | VCE(sat)»
D44c2, 3, S, 6, 8, 9, 11, 12 0.5| v Ig=1A Ip=0.05A
Da4cy, 4, 7, 10 0.5V Ic=lA IB=0.1A
Base-Emitter Saturation Voltage VBE(sat)* 131V Ig=lA Ip=0.1A
Base-Emitter Voltage VBE +* 0.82 v Ic=1A VCg=1V
D.C. Current Gain
D4sc2, 3, S, 6, 8, 9, 11, 12| Hpg 1 = 40 120 Ic=0.2A V=1V
D4sc1, 4, 7, 10 25
D44c2, S5, 8, 11 BFE 2 * 20 Ic=1A VCg=1V
D4sc1, 4, 7, 10 10
D44C3, 6, 9, 12 BFE 3 20 IC=2A VCg=1V
Current Gain-Bandwidth Product fp 30 MHz| Ic=0.2A VCr=5V
Collector-Base Capacitance Cob 40 100 | pF Vcp=10V Ip=0
f=1MHZ
+ Pulse Test 1 Pulse Width=0,3mS, Duty Cycle=1%
Bpg ve Ig Ver(aat) & YoE vs ¢
80 1.6|
I N Il TA=25°C
70 A 1.4 1 pulse Test
60 | 1.
50 1
E L]
FE 0 E VeE
0.8 0 vepalv — LA
30
7' 0. "4
20 |-—-+HHH .
P&'l" T”It | o VCE(sat
10} Vep=1V
Tae250¢ | 0.9 e 1c-101p
0
0.01 0.1 1 10 0,01 001 1 10
I
¢ (a) I ()

12.77.8700E



D45C

PNP- SILICON EPITAXIAL BASE POWER TRANSISTORS

THE D45C IS A SERIES OF PNP SILICON

EPITAXTAL BASE POWER TRANSISTORS

DESIGNED FOR MEDIUM SPEED SWITCHING

AND AMPLIFIER APPLICATIONS.

HIGH CURRENT GAIN-BANDWIDTH PRODUCT

(£p=30MHz TYP @ 0.2A Ic) PERMITS

AMPLIFIERS OPERATING AT FREQUENCIES

ABOVE 1MHz.

THE D45C IS COMPLEMENTARY TO D44C.

ABSOLUTE MAXTMUM RATINGS

Collector-Emitter Voltage (Vpg=0)
Collector-Emitter Voltage (IB=O )

Enitter-Base Voltage
Collector Current

Collector Peak Current (t<10ms)

Total Power Dissipation @ Tgg 250C
@ Ty <25°C

Junction Temperature

Storage Temperature Range

THERMAL RESISTANCE

gunction to Case
Junction to Ambient

tot A
5
]
40 e S I
=
% 3 N2
- %
a %
2 N
N4
N
10 S
AN
o 100 200
Ta(°c)

-VeES
-VCEO

8jc
Qja

CASE T0-220B

BCE

D45C1 D45C4 D45CT D4S5CLO
D45C2 D45C5 D45C8 D45C1L
D45C3 D45C6 DA5C9  D45C12

40V 55V 0V 90V
30V 45V 60V 80V
5V
4
64
30W
1.67W
150°¢
-55 to +150°C
4.17°C/W max.
750C/W max.
SAIE OPERATING AREA (l).C.)
0= RS e
i
2
’ AR
—~ TR\ 2
< () |
A d 0 \ 1
- 1 a
I B A Y
D45C1,2,35 —=% X
0.3 D45C4,5,6 X
D45C7,849—_] \
D45C10,11,12+—F
0.1 .
1 3 10 30 100

“VeE(v)



D45C

ELBCTRICAL CHARACTERISTICS (TA«25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT | TEST CONDITIONS
Collector-Bnitter Breakdown Voltage -Lvepo * -Ig=100mA Ipe0
D45C1, 2, 3 30 v
D45C4, 5, 6 45 v
D45C7, 8, 9 60 v
D45C10, 11, 12 80 v
Collector Cutoff Current ~IcES 10 P Veg=Rated. Vcgg,Vag~0
Emitter Cutoff Current -1gpo 100 | pA |-VEB=5V Ic=0
Collector-Emitter Saturation Voltage -VCE(sat) ¥
D45¢c2, 3, 5, 6, B, 9, 11, 12 0.5 | Vv -Ig=1A -Ip=0.05A
D45C1, 4, 7, 10 0.5 | v |-IgslA -Ip=0.1A
Base-Emitter Saturation Voltage -VBE(sat) # 13|V -Ic=1lA ~Ip=0.1A
Base-Emitter Voltage ~VBE * 0.85 v -IC=1A -VCE=1V
D.C. Current
D45c2, 3, 5, 6, 8, 9, 11, 12 | Hpp 1 * 40 120 -1c=0.2A ~VopelV
D45C1, 4, 7, 10 25
D45C2, 5, 8, 11 HFg 2 * 20 -Ig=1A Vg1V
D45C1, 4, 7, 10 10
D45¢C3, 6, 9, 12 Ry 3 * 20 ~IC=2A NCp=1V
Current Gain-Bandwidth Product fp 30 MHz |-I10=0.2A -Vops=5V
Collector-Base Capacitance | Cob 75 125 | pP |-VgB=10V Ig=0
f=1MHe
* Pulse Test s+ Pulse Width=0.3mS, Duty Cycle=1%
Bpg vs Ig ~ VeE(sat) & Y Yo I¢
8071 T | 1.6 T
IBELR : :TA-25°C |
70 i L AV 1.4~ 11se Test
gl
60 1.
50 : L L Y
Bpg Y 1. VaE i ,
40 § 0.8 0-Vcp-1y — 4
30 \ 0. TI‘ /
| L |
2 Pulse Test o 7/
CE(sat
10 }=VcE=1V
Ti-ia;m 0,30 Ic.m%B H
C 0
0,01 0,1 1 10 0,01 0.1 1 10
T (a) “Ic ()

12.77.0870E



EN930 SE4010
NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE EN930, SE4O10 ARE NPN SILICON PLANAR EPTTAXIAL CASE 70-106
TRANSISTORS FOR AF LOW NOISE PREAMPLIFIER APPLICATIONS.
CBE
ABSOLUTE MAXIMUM RATINGS EN930  SE4010
Collector-Base Voltage VeBO 45v 30v
Collector-Emitter Voltage VCRO 45V 25V
Emitter-Base Voltage VEBO SV 6v
Collector Current Ic 50mA 50mA
Total Power Dissipation (TAK25°C) Ptot 200mW
derate 2mW/OC above 250C
Operating Junction & Storage Temperature Tyr Tatg =55 to 1259C
ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)
PARAMETER SYMBOL 30 T'SEA010 JUNIT | TEST CONDITICNS
MIN MAX | MIN MAX
Collector-Base Breakdown Voltage BVcBO 45 30 V | Ic=0.0lma IE=O
Collector-Emitter Breakdown Voltage | LVggo 45 25 v Ic=10mA (Pulsed)
1p=0
Brnitter-Base Breakdown Voltage BVERO 5 6 v Ig=0.0lmA IC=0
Collector Cutoff Current ICES 50 nA | VCE=45V VBE=O
10 PA | VCB=45Y VBE=O
. T)=1000C
Collector Cutoff Current IcBO 200 | nA | VCB=5V IE=0
3| pA | VeB=SV IE=0
- Ta=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
0,351V Ic=lmA IB=O.lmA
Base-Emitter Saturation Voltage VBE(sat) 0.6 1 v Ic=10mA IB=0.5mA
D.C. Current Gain HpE 100 300 Ic=10pA VeE=5Y
150 Ic=500pA Vep=5V
Ic=10mA VCE=SV
200 1000 Ic=lmA  VCE=10V
Current Gain-Bandwidth Product fp 30 MHz | Ic=0.5mA VCE=5V
60 300 | MHz | IC~1mA  VCE=5V
Collector-Rase Capacitance Cob 8 4 |pF | VOB=5V IE«D fuiyf




EN930 SE4010

EN930 SE4010
PARAMETER SYMBOL MIN MAX | MIN MaX UNIT TEST CONDITIONS

Noise Figur: NP 3 dB | Ig=10pA VCE=5V
RG=10Ka f=10Hz-10KHz

3| 4B [ IC=30mA VCE=5V
RG=10Ka f=1KHz

Small Signal Current Gain hfe 150 600 gc;lmA VeE=5V
=1KHz

TYPICAL CHARACTERISTICS AT TaA=250C

D.C. CURRENT GAIN VBE AND VCE(sat)
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
T 1T
Heg { ) pulse test
i Veg=5vV i
600 mis ’se test 1.2
1.0
- . VBE
08
i @ Vee-sv [T
; = 06
T ” il
VCE(sat)
02 @ ic=20 ig -
[ ]
0 1 o s o v 0 0 §
0.01 0.1 1 10 100 0.1 1 10 100
Ic (mA) Ic (mA)
COLLECTOR CUTOFF CURRENT BROAD BAND NOISE FIGURE
vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT
NF N I ] ” VegV |
11 =10-10K Mz
(dB) I Rg=5008
3
.
N
2 s Rg=1K
\ N ——
NCH Rg=2K
1 et 5
% 1 [ Rg=sK
#
,/ R 1T TRg=10k
0.1
0 40 80 120 180 10 e ™®

Tat°c)

2.78.45008



FPT100 FPT100A FPT100B
NPN SILICON PHOTO TRANSISTORS

GENERAL DESCRIPTION

The FPT 100, FPT IOOA & FPT IOO B are three terminal NPN silicon planar
phototransistors. It features high illuminati itivity, fast resp 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 @ Te = 25°C, Pmax (note 1 & 2) 200mW
Continuous Collector Current, lc mox 25mA
Collector-Base Voltage; Vceo (note 5) soV
Collector- Emitter Sustaining Voltage, Vceo {(note 3 & 5) 3oV
Operating Junction Tempersture Rangs, Tj~ -55 to +85°C
Storage Temperature Renge, Tstg -55 to +100°C
Relstive Humidity st Temperature 98% ot 65°C

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

MECHANICAL OUTLINE
10-108

-l bt

PARAMETER SYMBOL| MIN TYP MAX UNIT TEST CONDITIONS
Collector - Base Breakdown Voltage BVceo | 50 120 v lc = 1004A (note 5)
Collector - Emitter Sustsining Voltage | VcEo () | 30 50 v te =1mA  (pulsed) (note 5)
Enmitter- Collector Breskdown Voltage | BYcco 1 v Ixc = 1004A (note 5)

Collector Dark Current Icso 025 25 Iy Ves =10V (note 5)
Collector Dark Current Icso 0.025 05 whA Ves = 10V T, = 65°C (note 3)
Collector Dark Current Icco 2 100 oA Ve =5V  (notes)
Responsivity (Tungsten ) Rcso 1.6 wA[mW/cm2| Vea =10V (notes 3 & 8)
Responsivity (Gs As) Rceo 48 wA/mW/cm?| Vea =10V {notes 4 & 8)
Photo Current (Tungsten) Ice

FPT 100 [*3 4 mA Vee =3V H=3mW/cm?

FPT 100A 1 3 mA {notes 36 7)

FPT 1008 13 24 mA
Photo Current (Ga As) fee ) [ 1] 42 mA Vee =35V H=35mW/cm{notes 4 & 7)
Light Current Rise Time % pi] asec {note 6)
Light Current Fall Time [ 23 asec (note 6)
Colfector- Emitter Saturation Voltage | Yeg(sur) 0.1 03 v lc =5004A  H=20mW/cm?

Mote 21 The
Crereti

ons.
Nots 2:

are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle

Thase ratings give » maximum junction tempersture of +85°C and junction to case thermal resistance of +300°C/W

{aerating factor of 3.33 mW/°C) and » junction to Ambient thermal resistance of + 600 °C/W (dersting factor of

.67 mWi°C)
Nete 3:
Nete 4
Mote 5:
Note &:

These are
Meosured wi

ues obtained ot noted i

the time vequired for lce to decrease from 90% to 10% of peak value.
Ri.= 100 ohm, GaAs source.

No electrical connection to bese lead.

No electrical connection to emitter lead.

Note 73
Note 8:

Maesured et noted irradiance as emitted From a tungsten filament lamp at a colour temperature of 2834°K
! irradiance as emitted from o GaAs source ot 0.9,

ion fiux intensity of less than 0.14W/cm? over the spectrum from 100 to 1500 nm.

Rice time iz defined os the time required For lce to rise from 10% to 90% of peak value.

Fall time is defined as

Test Conditions are: lce = 4mA, Vex = 5V,



FPT100 FPT100A FPT100B

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

PHOTO CURRENT CHARACTERSIICS | LIGHT CURRENT VERSUS . COLLECTOR - BASE CHARA(
P 19 COLLECTOR . EMITTER VOLTAGE 204 Tor on SE Cl CIERSTICS
€O TEMPERATURE . 2854 *C
] e bt | ) o
NN IR VT
< : i 74 !
2 o A 7 ™
5 | 20 W cm XA h 7.5 mwtons,
i R AT — : P
3 s PR A v
g, ol H - — H 1
il 4 i H bo2s mw o
oo LU H - 4
ALMNATION FT o L
g s L
38853 a0 4400 4 o D 2l 07EI05TaT5 0 N o CRE
s535 23382327 37 [ .
RADANCE ;. -:;‘ nesE V.. COLLECTOR EMITTER YOLTAGE IN VOLT Yeu - COUECTOR - 8A5¢ VOLTAGE IN vOLTS
COWECTOR DARK CURRENT ~ -
Lo N 1003, VERSUS AMBIENT TEMPERATURE STECIRAL SHARACIERSTICS
AV i \
3 =
z \
- |
/ \ i /
e . g =D N
3 3
3 ¥
g 7 5 Co = M
£ go H \
g i 3
w N w ol N
.'; -80 60 40 _20 L It - o0l 00 00 00 1080 1200
# ANGUES 1N ofGres To ATAMENT TEMPERATUNE IN °C A WAVELENGTIC N
i \LL T . TURN ON DELAY TIME FOR TURN OFF DELAY TIME FOR
o VERSUS COUECTOR Corgent o, CIRCUIT SHOWN W FIGURE 2 o _CIRCUIT SHOWN IN_ FIGURE 2
T, . 25%C -
NN LT T
\ e, - e i Veer SV 5 —ty
\ \ N Ty 25°C z‘ Ts e 25°C
H H
z %
3 £ H] \ i
; 3 \ H
i : -~ i
: i — H
= a 2 Ly
b o i 0 -
I .. COLLECTOR CURRENT IN ma I - BIUT CURBENT IN mA I INPUT CURBENT IN maA
FIGURE 1. SWITCHING CRCUIT FOR FIGURE 2. CIRCUIT FOR TURN ON
RISE AND FALL TIME. AND TURN OFF DATA
Veo
Vout
>
— oTL % 937
out TTL Y% 906
W
Source Ga As . —
For Ic=2mA

= 3.78.8110



KM PRODUCT LINE

SILICON TRANSISTORS
FOR AM-FM AND RADIO CONTROL APPLICATIONS

CASE

The KM PRODUCT LINE are silicon plsner epitaxial
transistors for AM-FM receiver and radio control appli-

TO-92A TO-108
cations. They are supplied in TO-92A case. TO-106 cam is
2130 available for the smail signal types.
2 %

DEVICE TYPE CASE CHARACTERISTICS
KM928 : NPN UHF/VHF Type 70924 fr=660MHz Corbb’'# 8pS
KMO18 : NPN FM-RF Type fr=450MHz  Corbb’ =18pS
or

KM817 : NPN AM/FM-IF Type To108 fr=210MHz  Corbb’ =23 pS
KM01 : NPN General Purpose AM Type fr=140MHz  Cerbb’ =80 pS
KM014 : NPN General Purpose High Gain T TO-92A

o Gain Type or | Hpg=00101000@ I = imA
KM9016 : PNP General Purposs High Gain Type TO-108
KM804 : NPN Audio Output Type TO02A | Vg (qn= 0.6V max
KM805 : PNP  Audio Output Type only @ Ic=160mA g = 15mA
KM934 : NPN Servo Control Type TO82A | Vg (ser) = 0.6V max
KMB36 : PNP Servo Control Type only @ lc=150mA iy =3mA

Hgg GROUPINGS (* Preferred Hpg Group)

GROUP| A B c ] E F [] H ! @loNee
KM 928| 40-80% | 60-120 ’ 1mA/SV
KM 918
KM 917 20-44 | 40-50*| 54-80%| 72-108 | 97-148 1mA/SV
KM 901
KMg014
Kmsors | 80180 100-300" 200-800"| 4001000 1mA/BY
KM 904 y
KM 905 64-91 | 78-112 | 96-136%{ 118-166% 144—202%| 176~246 | OmA/1V
KM 934 .
XM 936 80-160 | 120-240" 180-360" ) 50mA/1v




KM PRODUCT LINE

DEVICE SPECIFICATIONS (Ta =25°C unless otherwise specified)
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KM PRODUCT LINE

TYPICAL y — PARAMETERS AT Tp=26°C

KM928 (Common Base f=100MHz Vcp=6V)
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LOW NOISE TRANSISTORS

LN9014 LN9015

COMPLEMENTARY
FOR AUDIO PREAMPLIFIERS

The LN 9014 (NPN), LN 8015 (PNP) are complementary siticon

lvated planar epitaxi: fabricated by low noise CASE
technology. They feature high current gain, low noise figure TO-92A
(0.7dB typical at 30Hz ~ 16KHz) and are best suitable for audio
preamplifier spplications.
EBC
ABSOLUTE MAXIMUM RATINGS: For Bagees
Collector-Base Voitage Veso 3o0v
Collector-Emitter Voltago Veeo 26V
Emitter-Base Voltage Veoso v
Collector Current iIc 100mA
Total Powor Dissipation (T,=26°C) Py 300mwW
Junction Temperature L 160°C
Storage Temperature Range L —55to +150°C
ELECTRICAL CHARACTERISTICS (T,=25°C)
PARAMETER SYMBOL | MIN TYP MAX | UNIT TEST CONDITIONS
Collector-Emitter Broakdown Voltage Weeo 2% 50 v le =10mA  g=0
Collector Cutoff Current tceo 50 | nA [ Vcg=30V le=0
Emitter Cutoff Current teso 100 | nA | Vgg=5V le=0
Collector-Emitter Saturation Voltage Vee(sst) 008 026 v lg =10mA  Ig = 1mA
Base-Emitter Voltage Vae 056 062 075 v lg =1mMA V=5V
D.C. Current Gain Hee o 100 1000 le =1MA Vg =5V
Hee o 60 lg =10pA V=5V
Current Gain-Bandwidth Product [ 120 MHz | 1o =1mA V=56V
Collector-Base Capacitance, NPN/PNP Cob 24/35 F | Veg= 10V lg=0
f =1MHz
Noise Figure (30Hz — 16 KHz) NF 07 3 d8 lg =0.1mA Vpg=5V
Rg = 10 K ohms
Output Noise Voltage (RIAA equalized) VoIN} 300 w Sec Low Naise
Preamplifier
Circuit

Heg 1 is classitied as follows. GROUP B : 100-300 GROUP C : 200~600 GROUP D : 4001000



LN9014 LN9015

TYPICAL CHARACTERISTICS ({T5=25°C UNLESS OTHERWISE SPECIFIED)

D.C. CURRENT GAIN
vs COLLECTOR CURRENT
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vs AMBIENT TEMPERATURE
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LOW NOISE PREAMPLIFIER CIRCUIT
m +Vee
1000F >R2 47uF
$ s
2Rt OOF +a 7
10uF
1uF
uT
IN o—{— )m o
R6 2R3
th :
ne 33uF SRy
ZR6 3
R7 R8 #
c1 c2
——
APPLICATION
FOR MAGNETIC CARTRIDGE FOR CASSETTE TAPE RECORDER
CIRCUIT DETAILS
Vee +22 V BV
Ry 47 K ohms 10 K ohms
R1 180 K ohms 22 K ohms
R2 12 K ohms 39 Kohms
R3 2.7 Kohms zero
R4 820 ohms 2.2 Kohms
RS 220 K ohms 220 K ohms
R6 390 ohms 560 ohms
R7 330 K ohms 68 K ohms
R8 27 Kohms 4.7 Kohms
1 0.01 uF 0022 uF
c2 0.003 uF 2er0
[s18 LN 9014Cor D LN 9014Cor D
Q2 LN 9014B or 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 100pV @ Rg=100 ohms

Note: Reverse polarity of supply voitage and

s for PNP

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 alt four

regions. It is i

trigger device for thyristors and as driver for numberical indicator tubes.

5%
14
% _ NN
Sy -
@0 L"
8C E
w5 w L

ABSOLUTE MAXIMUM RATINGS

Storage Temperature
Operating luneth

P g Temp
Power Dissipation 25°C ambient

VvCBO
VCEO
VEBO
IE max.

IC max. (DC)

—65°C to +150°C
150°C
250mW

NPN PNP UNIT
70 -70 v
=70 v
5 =70 v
—-100 100 mA
50 mA

ELECTRICAL CHARACTERISTICS (Ta=260C)

Individual NPN Transistor

VCE(sat)
VBE(sat)
hFE

Cic

Cte
ICER

IEBO

Collector Emitter Saturation Voltage
IC = 10mA, 1B = 1.0mA

Base Emiitter Saturation Voltage
IC = 10mA, IB = 1.0mA

D.C. Current Gain

IC = 10mA, VCE = 2V
Collector capacitance

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

IC = Ic = 0, VEB = 1V
Collector Cutoff Current

VCE = 70V, RBE = 10kohm

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

d 254 &

MIN. TYP. MAX.
500
900
50
s
30
100

ded for time base circuits and other television applications, also suitable as

UNIT
mV

mv

pf

pf

MA



ELECTRICAL CHARACTERISTICS (TA=25°C)

Individual PNP Transistor

ICEO

IEBO

hFE

Collector Emitter Cut Off Current
18 = 0, VCE ==70V

Emitter Base Cut off Current
IC = 0, VEB =<70V

D.C. Current Gain

IE = 1mA, VCB = 0

Forward Volitage (RGxK = 10 x2)

1A = 50mA, IGa= 0

1A = 1mA, IGa= 10mA

1A = 50mA,1Ga= 0, Tj = —55°C
Holding Current

1Ga =10mA, Vg = 2.0V, RGkK =102
Turn on Time when switch from : —
~VGKK = 0.5V to +VGkK = 4.5V

RGkK =1 k2

RGkK = 10 kQ

27 kL

RGux el

Pulse duration wntil

MIN. TYP. MAX, UNIT
-1 aA
-10 A
0.25 25
1.4 v
1.2 \4
1.9 \4
0.1 1.0 mA
0.25 .S
1.5 .S
%
vy
;‘O'h
time

dashed curve disappears

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.

€ B
w A X
P
P _ NN
By C
(LYY ~
NE o w

ABSOLUTE MAXIMUM RATINGS

Storage Temperature
Operating luncti

Temp
Power Dissipation 25°C ambient

VCBO
VCEO
VEBO
1E max.

IC max. {DC)

—65°C to +150°C
150°C
250mW

NPN PNP UNIT
50 —50 v
-50 v
4 -50 v
—100 100 mA
50 mA

ELECTRICAL CHARACTERISTICS (TA= 26°C)

Individual NPN transistor
Collector Emitter Saturation Voltage

VCE(sat)
VBE(sat)
hFE

Ctc

Cte
ICER

{EBO

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 =1c =0, VEB = 1V
Collector Cutoff Current

VCE = 30V, RBE = 10k ohm

Emitter Cur Off Current
IC = 0, VEB = 4V

MIN.

Dimension in mm.
Ga connected to case

UNITS
mV

pf
nA

HA



MAS39

ELECTRICAL CHARACTERISTICS { TA=258°C)

individual PNP Transistor MIN. TYP.

ICEO

Collector Emitter Cut Off Current
i8 = 0, VCE =50V

Emitter Bass Cut Off Current
iC = 0 VEB =50V

D.C. Current Gain 0.25
IE = 1mA, VCB = 0

Forward Voltage (RGxK=10x 0 )
1A = 50mA, IGa= 0
1A = ImA, IGa= 10mA

Holding Current
1IGa=10mA, Vgp = 2.0V, RGkK = 10 k@ 0.1
Turn on Time when switch from : —
~VGkK = 0.5V to +VGkK = 4.5V
RGkK =1 ko
RGxK = 10 k2
%
vy
a7xn 90%
VAK 44, ‘ ! .
xn 4& time
RGux sV H
1
vy E H
! H
Vak| H
1 H ,”
: 1/
! ;
1
Pulse duration until 4 time
dashed curve disappears L—‘on I

APPLICATION NOTE NO. MEAP 154 IS AVAILABLE

=10

-10

25

14
1.2

025
1.5

2.78.3210

UNIT

A
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PREQM!NARY
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. Outputs 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
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MD8009

ABSOLUTE MAXIMUM RATINGS

Voitage at Any Pin Vss +0.3V to Vss —-30V
Operating Temperature Range 0°Cto + 70°C
Storge Tempersture Range ~55°C to +160°C

ELECTRICAL CHARACTERISTICS
TA=0" to 70°C, V§S=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 18 | 4 mA |VsS= 8V, no output loads
‘2 5 mA |VS§S=28V, no output loads
Power Failure Detect Voitage| 8 1 156 VvV |AM or PM flashing
50/60Hz Input:
Frequency DC 60 or 60 10K Hz
Logical High Level | VSS-1 A v
Logical Low Level | VDD VDD+1 \")
All Other Input Voltages: ~ {internal depletion
Logical High Level Vss-2 VSss A\ Load to VDD
Logical Low Level vDD VDD+2| v
1Hz Output:
Logical High Level 1.5 mA |VOH=VSS—2V
Logical Low Level 1 MA |VOL=VDD

10’s of Hours (b&c) and
10’s of Minutes (a&d) :

g Logical High Level 2 mA |VOH=VSS—2V

5 Logical Low Level 1 pA |voL=vDD

5

g- Alarm and Sleep Outputs:

o Logical High Level 3.5 mA |VOH=VSs—2V
Logical Low Level 10 UA |VOL=VDDH0.6V

All Other Display Outputs:
Logical High Level 5 15 mA |VOH=VSS—2V
Logical Low Leve! 1 MA  |VOL=VDD




MD8009

FUNCTIONAL DESCRIPTION

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

50 or 80 Hz Input (pin 3B): A shaping circuit is provided to square the 50 or 60 Hz input. This circuit
allows use of a filterad 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.

50 or 80 Hz Select Input (pin 38): 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 80 simply by
leaving pin 38 unconnected; pull-down to VDD is provided by an internal deplstion device. Operation
at 50 Hz is programmed by connecting pin 38 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 puli-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 Vgg
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 the desired 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 1. Again,
internal puli-down depletion devices are provided; application of Vss 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 selacting seconds display and actuating both slow and
fast set inputs.

Blanking Control Input (pin 37): Connecting this Schmitt Trigger input to VDD places alt display
drivers in a non-conducting, high-impedance state, thereby inhibiting the display, Conversely, Vsg
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 voitage 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 dispiay format. An
internal depletion pull down device is again provided. Connecting this pin to Vgs 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 “'c”* and "f* for times less than 10 hours, and of a flashing segment
*c" 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.

Alsrm Operstion and Output (pin 26): 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.



MD8009

Snooze Alarm Input (pin 24): Momentarily connecting pin 24 to Vgs 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 Vgs 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 Vgs.

Slesp 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 1) and setting the desired time interval (Table i1). 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 Vgs connection to the snooze input (pin 24}.

TABLE . MD8009 DISPLAY MODES

*SELECTED
DISPLAY MODE DIGIT NO. 1 DIGITNO. 2 DIGITNO.3 DIGITNO. 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

*If 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
TR
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 1o 00:00 (24-Hour Format)
Seconds Slow Input to Entire Time Counter is Inhibited (Hotd)
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
counter reaches 00 mi (sieep will not recycle).
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FIGURE 3. WIRING TEN’S OF HOUR DIGIT

PIN 2 v
NC NC NC b&ec ss

PIN 1 PIN 40 PIN2 PIN 39
AM PM b&c 1HZ

L
‘_-!"j_ =\ -L A3
NC—]JG-' ‘—-{f:b
o ;

(a) 12-hour display format X

LA

+

g

(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 MEL11l, MEL12 ARE NPN SILICON PHOTO
DARLINGTON TRANSISTORS FOR USE IN SEN-
SITIVE PHOTO DETECTOR CIRCUITS. THEY

ARE SUPFLIED IN SELECTED LIGHT CURRENT
GROUPS.

CASE TO-106

W
Mhﬂ-ih-

=
N.um-
ABSOLUTE MAXIMUM RATINGS MEL1I  MEL12
Collector-Enitter Voltage VeEO 30V 25V
Emitter-Collector Voltage VECO v 5v
Collector Current Ic 100mA 100mA
Total Power Dissipation (TA £250C) Pyot 300w
Operating Junction & Storage Temperature Tjr Tatg =55 to 1000C
ELECTRICAL CHARACTERISTICS (TA=250C)
PARAMETER SYMBOL MELIT WELTZ ~Tioerr| TEST CoNDITIONS
MIN TYP MAX|MIN TYP MAX
Collector-Emitter Breakdown Voltage LVcpo # | 30 50 25 40 V | Ic=10mA (Pulsed)
Ip=0
Bmitter-Collector .Breakdown Voltage| BVgco # 5 845 5 8.5 V | IE=O¢lmA IP=0
Collector Gutoff Current ICED * 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| VCEBV E=2mW/om2
Group C 3 5 10/ 3 5 10| mA | VCE=3V He2mW/cm2
Group D 7 12 20| mA | VCE=3V Ha2mW/cm?

+ Tegted in complete darkness.

#* The 1light ourrent is the oollector to emitter current measured at specified

irredisnce (H).
lamp at 28740K color temperature.

The radiation source is an unfiltered tungsten filament
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SWITCHING TIME

Vco=4+10V
I Ip=1mA
=3
GaAs
Red LED ouTPUT
Source
1K=ohmg

Turn-0n Time x 1
Turn-Of £ Time BOPS

TYPI

CAL CHARACTERISTICS AT TA=250C
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MEL31 MEL32
NPN SILICON PHOTO TRANSISTORS

THE MEL31l, MEL32 ARE NP¥ SILICON FHOTO
TRANSISTORS FOR USE IN PROTO COUPLING
CIRCUITS REQUIRING PAST RESPONSE TIME

AND LOW DARK CURRENT,

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Bnitter Voltage
Enitter-Base Voltage
Collector Current

Total Power Dissipation (Ta & 25°C)

Operating Junction & Storage Temperature

L)
VeEO
VEBO
Piot

T3s Tatg

CASE T0-106
COUSCIOn Seuree
4
 All dlmensions in inches.
[ Loods g ﬂ-‘l" for
saliering snd welding.
MELZL  MEL32
40v 40v
30V 30V
6v 6V
50mA  50mA

200mW
derate 2.67mW/oC above 259¢
-55 to 100°C

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

PARAMETER SYMBOL mn%ln_g T8 oo wax |77 TEST comprToNs
Collector-Base Breakdown Voltage Bvcro # | 40 40 v Ic=0.1lmA Ig=0
Collector-Enitter Breakdown Voltage|LVcgo » | 30 30 §g:é°“ (Pulsed
Emitter-Base Breakdown Voltage BVEBO * 6 6 v Ig=O.1mA IC=0
Collector Cutoff Current Icpo * 2 5% 3 501 nA | VCE=5V IB=0

(=Dark Current) 30 50 nA | VoE=5V Ip=0
TA=650C
Co%;:.t::-mthr Saturation VCE(sat)* 0.35 0.35|V Ic-SOOFA IB=25puA
D.C. Current Gain HpE * 160 VCE=5V IB=1pA
Light Current Jp, ww 10 25 r: 50 BA | VCE=5V B-2nil/cm2i

# Tested in complete darkness.

#* 11, is the collector to emitter current measured at specified irradiance
The light source is an unfiltered tungsten

base terminal open circuit.
at 2854°K color temperature.

(H) with the
filament lamp
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RELATIVE RESPONSE (%)

TYPICAL CHARACTERISTICS AT TA=250C

| Voo=410V -

3
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LED
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|

1K-ohms

Turn-On Time =~ 10pS
Turn-0ff Time=10nS
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—F —
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Light Source is an unfilter-
ed tungsten filament lamp at
1 2854°K color temperature.
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MEU21 MEU22
"PROGRAMMABLE UNIJUNCTION TRANSISTORS

The Micro Ek ics Prog ble Unijunction Transi (PUT) is o three.terminal planar possivated PNPN
device in TO -106 pack The inals are designoted as anode, gote ond cathods.

The Micro Elecironics PUT offers oumandmg circuit design flexibility. External resi con be selected to meet
designers’ needs in progr ing the istics such as ), Reg, |p and Iy

The MEU 22 is designed for long interval timers ond other applications requiring low peok 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 ond 158,

FEATURES APPLICATIONS PACKAGE
© PROGRAMMABLE 7); Rygs Ip; Iv » OSCILLATORS AND TIMERS

© LOW LEAKAGE CURRENT « TRIGGER DEVICES IE
© LOW PEAK POINT CURRENT » LATCHING SWITCHES @/‘

© LOW FORWARD VYOLTAGE = PULSE SHAPING CIRCUITS
e HIGH PULSE OUTPUT VOLTAGE = SENSING CIRCUITS
* LOW COST ® ELECTRICALLY SIMILAR TO
2N6027 & 2N6O28 Al Cmene ™ s
ABSOLUTE MAXIMUM RATINGS R
Veltage ) Current
Gate-Cathode Forward Voltage +u40 V Peak Forward Anode Current,
Gate-Cathode Reverse Voltage 5V Non-repetitive (IO wsec pulse) 5 A
Gate-Anode Reverse Voltage  +20 V DC Gate Current £20 mA
Anode-Cathode Voltage 140 V Sopacitive Discharge fnergyt 200
ower
Current Total Average Power® 300 mW
DC Forward Anode Current™ 150 mA Temperature
Peak Forward Anode Current, Obperating Ambient®
RfP‘ﬁﬁ" (100 wsec puise . Temperature Range ~350°C to +100°C
width, 1% duty cycle) 1A *Derate currents and powers 1%/°C above 25°C
(20 «sec pulse $E=4 CV? cepacitor discharge energy with no

width, 1% duty cycle) 2 A current limiting



MEU21 MEU22

ELECTRICAL CHARACTERISTICS AT Ta = 25° C (uniess otherwise specified)

e N ol el T Ip——
Pesk Point Current [ 1 2 A6 | uA | Vs=10Volts Ra=1Mn
[ 10 pA | Vs=10 Voits Ra=10 Ko
Offset Voitage Vr 1 2 164§ 2 6|Volts| V=10 Voits Ra=1Ma
2 8 8{Vols| Ve=10 Voits Ra=10 Ka
Valley Current v 1 60 25| uA | Vs=10 Voits Ra=1Ma
] 2% HuA | vs=10 Vois Ra=10 Ko
Gate-Anode Leskage Current laao 2 10 10| nA | Vs=40 Voits, Ta=25°C
100 100 | nA Ta=75°C
Gate - Cathode Leakage Current laxs 3 100 100 | nA Vs = 40 Volts, Va =0
Forwerd Voltage Ve 1 15 1.5 | Voits | I#=50 mA
Pulse Output Voltage Vo 4 6 8 Volts
Puise Voitage Rate of Rise t 4 80 80 |nsec.
Note: MEU21 is electrically similar to 2N6027.
MEU22 is electrically similar to 2N6028. .

. » i, @ﬂ
. | |

Figure 2 Figure 3
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MEU21 MEU22

TYPICAL CHARACTERISTICS AT Ta=26°C (uniess otherwise specified)
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MEU21 MEU22

APPLICATIONS
Precision_Relaxstion Oscillator =
The use of the diode 1IN4154 and 1 meg resistor at the gate 4 o
gives low peak point current, therefore reducing the shunting effect L )
of the PUT on Cr during the charging period. The diode also tem-
perature compensates Vaa which drifts at about —2.5mV per °C. L .
e
The circuit oscillates at 100Hz which is kept within 1% from o -
-30°C to 76°C. T
RESET
v alo— -
=¥ ne
Ten-minute Time Delay Relay - E ey
The PUT uses high gate source resistance ax %, ¥
{1M-ohms) and draws negligible current from the RC - = p 't
network during the delsy time. When the SCS is ' 1 o
triggered by the PUT, the relay is energized. C is wq ST
short-circuited by a peair of relay This M
condition ensures that timing is repeatabl A+ o E "iE
because C is always charged from zero volt after O
the circuit is reset. Time delay is approxi ly n e
10 minutes at R =4.7 M-ohms. =
Monostable Muitivibrator
The PUT is normally ON. A positive 'y +
pulse at the input turns Qi on, C is discharged g - =
rapidly through the saturation resistance of il v
the collector-emitter junction. The PUT be- o
comes OFF. At the removal of the input . rean
pulse, Qi is cut off. C is charged through R T gm | l
towards +20V. When the peak point voltage _E e E 1 et
is reached, Qa fires and returns to the latching L |
state again due to the holding current 1 Tene
through R. =
Warble Alarm Circult il
This alerm can be easily heerd in noisy background. f 3 .
Q2 and Qs forms a tone generator in which the fundamental - o
freq y is dulsted by the th output of Qi. o -
Tone frequency ~ (500-800)Hz ;ib A - o &
am W
Sawtooth frequency =~ 2.5Hz o o

SCR Phese 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 triggersd at the same point on the
a.c. cycle esch time.

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

3.78.8210



MH7301 MH7302 MH7303

NPN HIGH VOLTAGE
HIGH FREQUENCY MEDIUM POWER TRANSISTORS

THE ME7301, MH7302, MH7303 ARE NP SILICON CASE T0-220B
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 : BCE
* FOR HIGH VOLTAGE CLASS A AUDIO AMPLIFIER
* POR HIGH VOLTAGE SWITCH UP 70 100mA / 250V

ABSOLUTE MAXIMUM RATINGS ’ M0l MET302 MHT303
Collector-Base Voltage Vcpo 160V 200V 250V
Collector-Emitter Voltage Yoo 160Y 200V 250V
Enitter-Base Voltage VEBO 5v
Collector Current Ic 100mA
Collector Pesk Current (t <10m3) Ien 500mA
Total Power Dissipation (T¢ £25°C) Peot low
(Ta g 250C) 1.25W
Operating Junction & Storage Temperature Tj & Tatg =55 to 150°C
THERMAL RESISTANCE
Junction to Case Qjc 12,5°C/W  max.
Junction to Ambient O5a 100°C/¥  max.
Ptot va T) SAPE OPERATING AREA (D.C.)
12 100 - —
- 1 a1
10 " tj‘l
30 'fq‘, &
oI : ﬁ»
W -
6 ‘ (M) 10 \ e
&
4 "o%
2 3™ mE7301
No [~ MH7302
. Heat sty L L_wmms0s
0 50 150 10 30 _ 100 300 1000

T (o) Yes (1)



MH7301 MH7302 MH7303

ELECTRICAL CHARACTERISTICS (TA«259C unless otherwise noted
MH7301 |MH7302 MH7303 )
PARAMETER STMROL | yer soax| er wax |r x| VYT | TEST comDITIONS
Collector-Base Breakiown Voltage BV¥cpo |160 200 250 Vv | Ic=0.1mA Ip=0
Collector-Emitter Breakdown L¥cxo » | 160 200 250 V | Ic=l0mA Ip=0
Voltage
Collector Cutoff Current Icpo 0.5 0.1 O.1f pA | Vop=l50Y Ig=0
Collector Cutoff Current Ico 20 5 pA | VCE=150V Ip=0
5| pA | YcE=200V 1p=0
Eaitter Cutoff Current IR0 0.1 0.1 0.1| pA | Vgy=57 Ic=0
Collector-Bmitter Saturation Vem(satyt| 15| 1.5 15|V | Ice30ma Ipe3ma
Voltage
Base-Faitter Saturation Voltage | VpE(sat)* 1.5 1.5 1.5] v | Ic=30mA Ip=3mA
D.C. Current Gain Apm * 40 40 40 Ic=30mA Vpg=10V]
[Current Gain-Bandwidth Product e 50 50 |1 50 MAs | IC=30mA VCE=20V]
Collector-Base Capacitance Cob 5 5 S| PP | Vcp=30V 1g=0
f=1MEs
* Pulse Test : Pulse WidtheO.3aS, Duty Cycle=1%
g vs Ic ) fr va Ig
e puls:‘.tzesst 9 =25
LN B | 80 Vcrm “
100 te .
b 1
Hpe Q]. (a)
40
10 /
20
1y 10 100 o 10 100
Ic (ma) Ic (ma)

12.77.7300B



MH8100 MHO0810
COMPLEMENTARY EPITAXIAL TRANSISTORS FOR 3-5W AF OUTPUT

The MHB100 (NPN), MHO810 (PNP) are complementary

silicon plansr epi designed for the output
stages of 3—5 watt audio smplifiers. They are also witsbie for CASE
switches up to 3A collector current. T0-2208

BCE
ABSOLUTE MAXIMUM RATINGS: ., ; angative.
Collector-Emitter Voltage (Vge = 0) Vees v
Collector-Emitter Voitage (Base Open) Veeo v
Emitter-Base Voltage Veso 5V
Collector Current Ic 3A
Collector Pesk Current  (t K10mS) Iem 5A
Total Power Dissipation (T 25°C) Pior 2w
Junction Temperature T 160°C
Storage Temperature Range T —56t0 +150°C
ELECTRICAL CHARACTERISTICS (T,=25°C)

PARAMETER SYMBOL | MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Emitter Breskdown Voltsge WVeeo 30 v Ie =*50mA I =0
Collector Cutof Current tees i 1] MA | Vg3V  Vgg=0
Emitter Cutoff .Current feno 1| pA | vgp™sV Ic =0
Collector-Emitter Saturation Voltage VeE (s 0.8 v Ic =2A ig =0.2A
Base-Emitter Voltage Vae 11 Vv Ic *0.6A  Vgg=2V
D,C. Gurrent Gain *Heg q 40 240 Ig =0.5A Veg=2V

Hee o & | Ic <0.01A Veg=2V
Current Gain-Bandwidth Product tr 0 100 MHz | Ic=0.2A Veg=4V
“Hgg 1 is clamified s follows. Group A : 40-80 Group B : 70140

GroupC : 120-240



MH8100 MHO0810

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

RATED POWER vs CASE TEMPERATURE SAFE OPERATING AREA (D.C.)
P, IC T
tot (A, 1
w MH8100 4 MHB100]
16 MHO0810 | MH0810
N
12 < N|
\ 1 c =2 '_L‘
8 N
\\ 0.4 \
. N
AN
0 N 0.1
0 100 200 1 4 10
Terce) Veeg(v)
D.C. CURRENT GAIN Vee AND Vg (gqr)
vs COLLECTOR CURRENT vt COLLECTOR CURRENT
Hee[ 0 [T
S
v) w&;%‘,
os [ Vee caky
180 M oe1g @ Vg =2V ~
Ny 1
ﬁ § N
120 o'l N 08 P l‘
\ $
K3
A\ 04 L/
80 //N
Vee =2V £3
Pulse Test / ¥
40 0.2 VEe (sat)
—_T lc| .|1,|,m;fm° {11 puzse Test
0 0! ey eyl
0.01 0.1 1 10 0.01 0.1 1 10

Ic (a) lc (a)



MH8100 MHO0810

APPLICATION 1: 3W OTL AUDIO AMPLIFIER

47
A ' ' ' +Veg
104F % 82 %LmF
$120€ a ’J”
arurr V2
932 05 4000,
a5 3.3K
1uF VY : 4&
[NPUTv—aL—. + 220F 150 05
L= 330p 315 -
100K ’ '—' S 4 ohms
ohm:
Q2
[ . ) o4
<
27KE 5:68
All resistances in ohms. RV is adjusted to 100-chms mr
at which quiescent collector current of Q) = 5mA.
TRANSISTORS
Q, : MHB100, Hpg GROUP B to C, mounted on heat sink.
Q, : MHO0810, Heg GROUP B to C, mounted on heat sink,
Qg : BC238, Heg GROUP B.
Q, : BC338, any Hge GROUP.
[ BC308, Hpg GROUP B to C.

CIRCUIT PERFORMANCE
Supply Voltage

Max Undistorted Output
Input Sensitivity

input Impedance
Frequency Response

Total Harmonic Distortion
Current Drain

: 13.2V {18V € no signal)

: 3W @ 1KHz

: B4mV @ 3W output

: 90K ohms @ 1KHz

: 37Hz to 66KHz, —3dB

: less than 1% @ 2W output, 1KHz

: 42mA @ no signal
440mA @ 3W output



MH8100 MH0810

APPLICATION 2: BW OTL AUDIO AMPLIFIER

1'1‘5 ’ +Vec
-+
10uF 3200 4%uF
. 2 a1
< vy
2120k 4
1 2uFds  RVEY
Q3 g5
we| 2 33K o
LT :
<
100K < mF 330pF k3 150
8ohms
I (Yo 2
. KT  Zes

TRANSISTORS
Q, MHB100, H; GROUP B to C, mounted on heat sink.
Q, MHO0810, Heeg GROUP B to C, mounted on heat sink.
Q, BC238, Hpe GROUP B,
Q, BC338, any Heg GROUP.
o BC308, Hee GROUP B 10 C.

CIRCUIT PERFORMANCE
Supply Voltage

Max Undistorted Output
Input Sensitivity

Input impedance
Frequency Responee

Totsl Harmonic Distortion
Current Drain

All resistances in ohms. RV Is adjusted to 100-chms at
which quisscent collector current of Q, = GmA.

1 22V (25V @ no signal)

: 5.5W @ 1KHz

: 140mV @ 5W

: 105K ohms @ 1KHz

: 33Hz to 65KHz, —3IB

t less than 2% @ 5W output, 1KHz

: 32mA @ no signat
390mA @ SW output

1.78, 8100C, 0810C



MH8106 MH8108 MH0816 MH0818
NPN PNP SILICON PLANAR EPITAXIAL POWER TRANSISTORS

THE MH 8106, NH 6108 (NPN) AND M 0616,
MH 0818 (PNP) ARE SILICON PLANAR EPITAXIAL

CASE T0~-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 (NPX) MH 6108 (¥PN)

ABSOLUTE MAXTMM RATINGS .., . dmics, voltge anc curent vtuss ae rogatve ML 0826 0616 (PNP,

Collector-Base Voltage

Collector-Baitter Voltage

Emitter-Base Voltage

Collector Current

Collector Peak Current (t<10mS)

Total Power Dissipation @ T¢ 25°C
@ T £25°C

Junction Temperature

Storage Temperature Range

19

Peot (¥)

veBo Tov 9ov
VCRO 60V ) 80v
VEBO SV
Ic 1A
IcM 2A
Pyot 10w
1.5V
T5 1500C
Tatg =55 to +150°C
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MH8106 MH8108 MH0816 MH0818

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMBTER SYMBOL - . |MIN TYP MAX| UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVcpo Ic=0.1mA Ip=0
MH 8106, ME 0616 70 v
M 8208, MH 0618 90 v
Collector-Emitter Breakdown Voltage | LVcEo * Ic=10mA Ip=0
MH 8106, MH 0816 60 v
MH 8108, MH 0818 80 v
Collector Cutoff Current 1080 0.5| pA | Vcp=60Y Ip=0
Emitter Cutoff Current IER0 1| pa | VEB=5V Ic=0
Collector-Emitter Saturation Voltage| VCE(sat)# 0.5{ V | Ic=500mA Ip=50mA
Base-Buitter Voltage Ve « 1| v |1ce500ma Wgge2¥
D.C. Current Gain (Note) Bpp 1 * 40 240 Ic=200mA Veg=2V
BEpg 2 * 15 Icsld Veg=2V
Current Gain-Bandwidth Product fo 50 100 MHs | Ic=100mA VCE=4V
Collector-Base Capacitance Cod Vcp=10V Ip=0
MH 8106, MH 8108 12 P | f=1MHs
MH 0816, MH 0618 18 P

* Pulse Test : Pulse Widthe0.3aS, Duty Cycleel%

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

I
fre v Ic VeE(sat) & Y52 ™ ¢
: 1.6 v
1.4 Pulse Test|

1.

VCE(sat) H
0.3@ Ic=101p—p"

10 b oa 1 10
o )

12,77.8100B.08108



‘ MH8500 MH0850
COMPLEMENTARY EPIBASE TRANSISTORS FOR 20-25W AF OuTPUT

THE MH 8500 (NPN), MH 0850 (PNP) ARE CASE T0-220B
COMPLEMENTARY SILICON POWER TRANSISTORS

FABRICATED BY ADVANCED EPIBASE TECHNOLOGY. (08
THEY PEATURE MATCHED COMPLEMENTARY !
CHARACTERISTICS, HIGH FREQUENCY RESPONSE, 7

GOOD SAPE OPERATING AREA AND ARE BEST |
SUITABLE FOR THE OUTPUT STAGES OF 20-25W

HI-FI AMPLIFIERS. THEY ARE ALSO SUITABLE BCE
FOR SWITCHES UP %0 4A COLLECTOR CURRENT. ‘

ABSOLUTE MAXIMUM RATINGS  For p-n-p devicss, voitage and current veiues are negative

Collector-Emitter Voltage (VBE0) VeEs 10V
Collector-Emitter Voltage (Ip=0) VCEO 60V
Eaitter-Base Voltage VEpo 5v
Collector Current Ic 4A
Collector Peak Current (tg10mS) Icn 8A
Total Power Dissipation (Tc£25°C ) Ptot AW
Junction Temperature T 1500¢
Storage Temperature Range Tstg =55 to +1500C

ELECTRICAL CHARACTERISTICS (TA=259C -unless otherwise noted)

[ PAuMETER SYMBOL MIN TYP MAX| DNIT {TEST CONDITIONS
Collector-Emitter Breakdown Voltage | LVCEo # 60 V  |Ic=100mA Ip=0
Collector Cutoff Current IcES 10| pa |VepeTOV Vage0
Emitter Cutoff Current Igno 10{ pA (VEB=SV Ig=0
Collector-Emitter Saturstion Voltage VCE(sat)* 0.4 1.2 Vv IcQBA IB=0.34
Base-Emitter Voltage VEE » 1,05 1.5 V |Ic=3a vcge2v
D.C. Current Gain (Note) Hrg 1+ 40 240 Ic=1A VCg=2V
Hyg 2 * 30 IC=0.01A YCpe2Y
mE3* |15 Ic=3A VCE=2Y
Current Gain-Bandwidth Product £ 5 MEz |Ic=0.5A Vop=4Y]

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

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



MH8500 MH0850

TYPICAL CHARACTERISTICS

(TA=25°C unless etherwise noted)

P ™ Ty SAFE OPERATING AREA (D.C.)
| 10 P e =3500]
Y
3
z % -
3 KX
% o 1
h‘ 04 - T
11
& X
14 0.3 H
0 0.1
0 100 200 1 3 10 30 100
Ti(%) Yex(v)
HE vs I
" ¢ Vee(sat) & VBE V8 Ic
1 1,6 1AL
. Pulse Test
14 1ok
1 1. y
HpE) 00 MH_08 y L I
2 e
e N £ o. o peov | L
5% o.er
40 ] 0.4
[
20| ;ulszv!'oat . 0. .ci(::;g »
G
0,01 0.1 1 10 8.01 0.1 1 10
I W) I (a)

12.77.8500E.08508



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

The MHB700 (NPN),MHO870 (PNP) are complementary silicon

power tr fab d by d epibass technok
They feature matched y o istics, high CASE
fi good safe opersting ares and are best T0-2208

suitable for the output stage of 10-15W Hi-Fi Amplifiers. They
are also suitable for switches up to 4A collector current,

BCE

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

Collector-Emitter Voltage (Vgg =0) Veces 60V
Coltector-Emitter Voltage (Base Open) Veeo 50V
Emitter-Base Voltage Veso sV
Collector Current Ic 4A
Collector Peak Current  (t <10mS) lem 7A
Total Power Dissipation (To<25°C) [ 3w
Junction Temperature T 160°C
Storage Temperature Range L -56 t0 +150°C

ELECTRICAL CHARACTERISTICS (T, = 25°C)

PARAMETER SYMBOL | MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage Weeo 50 \ = 100mA Ig =0
Cotlector Cutoff Current Ices 10| HA |Veeg=60V  Vpe=0
Emitter Cutoff Current leso 10| pA [Vgg=5V lg=0
Collector-Emitter Saturation Voliage Vee tsatr 033 08| V | lc=2A Ig =0.2A
Base-Emitter Voltage : Vee 082 12| V | le=1A  Vgge2v
D.C. Current Gain Hee 40 240 Ic=1A Vee=2v

Hee 2 30 Ic = 001A Vg2V
Current Gain-Bandwidth Product fr 5 MHz Ic = 05A V=4V
“Hpg 4 is classified as follows. Group A : 40-80 GroupB : 70-140

GroupC : 120-24Q



MH8700 MHO0870

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

RATED POWER vs CASE TEMPERATURE SAFE OPERATING AREA (D.C.)
Pt,,), | e =sas
w T (A) MH0870 ]
% MH8700 4
MH0870 ] N
30 v JHUAN
Te=26°C
\\ : N
20 N \
\\ 0.4
10 N
\\\
0 N1 0.1 v |
0 100 200 1 4 10 40
Terc) Veewv)
D.C. CURRENT GAIN Vee AND Vg (sat)
vs COLLECTOR CURRENT 0 vs COLLECTOR CURRENT
B T
Hee f 1/
(V) /
160 0.8 MH8700,
’ A MHO870
4 de’w iHo87
Vge @__... 1 !
120 —mHo87 1) 0.6 -
T
= N
80 = wee! TN 0.4 /
© Veg=2V 02—V @ Ic= 101g [
Pulse Test Cetaan) 1 C™ VBT
T W - Sas
0 IL_LIT l 0 Pulee Test
0.01 0.1 1 10 0.01 0.1 1 10
Ic(a)

lc(a)



MH8700 MHO0870

APPLICATION 1: 10W OTL AUDIO AMPLIFIER

AKX

10uF

W ’ y +Vee
> 220
W p M
o a1
S120K 20 { ay
< +] w £,
4TuFxa 03405
Qs 47K 1 W 470uF

Wi-

INPUT -——lﬁi f
0.5
3 o zme ¥ Fw
I 8 ohms
’ N Q2 .
[ [ Ky Q4
1KE 2100 h

All resistances in chms. RV is adjusted to 100-chms
at which quiescent collector current of Q, = BmA.

TRANSISTORS
o MH8700, Hee GROUP B to C, mounted on heat sink.
Q, : MH0870, Hee GROUP B to C, mounted on heat sink.
Q BC238, Hgg GROUP B,
o BC337, With X-67 hest sink mounted on chassis.
0 BC306, Heg GROUP B to C.

CIRCUIT_PERFORMANCE
Supply Voitage

Rated Output

Max Undistorted Output
Input Sensitivity

Input Impedance
Frequency Response

Total Harmonic Distortion
Current Drain

: 32V (37V @ no signal)

2 1w

LW

: 200mV @ 10W output

: 110 Kohms @ 1kHz

: 30Hz to 70KHz, —3dB

: less than 0.5% @ 1OW, 1KHz

: 50mA @ no signal
560mA @ 1OW output



MH8700 MH0870

APPLICATION 2: 16W OTL AUDIO AMPLIFIER

100F

et —
100K $

A . : +Vee
4TuF
$ 100K
7
3
: 020.0:7; i 8 ohms

7\
3 100 q« 108

q._

AJl resistances in ohms. RV is adjusted to 1.2K ohms
at which quiescent collector current of Q; = SmA.

TRANSISTORS
Q, H MHE700, Hee GROUP A to B, mounted on heet sink.
Q, : MHO870, Heg GROUP A to B, mountsd on heat sink.
Q, H BC182, Hpe GROUP A to B.
B8C212, Hee GROUP A to B.
Qg : BC238, Hee GROUP B.
BC237, Heg GROUP A to B.
Q, H BC307, Hee GROUP B.
CIRCUIT PERFORMANCE
Supply Voltage : 38V (44V @ no signal)
Rated Output T 1W
Max Undistorted Output : 18.6W
Input- Sensitivity : 230mV @ 15W output
Input Impedance : 100Kohms @ 1kHz
Frequency Responss 1 17Hz to 56kHz, ~3dB
34Hz to BkHz, —1dB
Total Harmonie Distortion ¢ less than 0.1% @ 16W output, 1KHz
less than 0.3% @ 16W output, 10KHz
Current Drain : 20mA @nosigns!
630mA @ 15W output

1.78, 8700€, 0870E



ML555
PRECISION TIMER

FEATURES
© Timing from microseconds through hours
Monestable and astable operatieas

L ]

® Adjustable duty cycle

® Current output can seurce or sink 200mA
© Qutput can drive TTL

© Tomperature stability of 0.003% per °C
® Normally en and normally off eutput

APPLICATIONS

® Precision timing

© Pulse generation

© Sequential timing

© Time delay generation

© Pulse width modulation

© Pulse position modulatioa
© Missing pulse detector

DESCRIPTION

The ML 555 monclithic integrated circuit is o
highly stable timer for precision timing and oscillstor
epplications. Additional terminals are provided for
triggering or resstting if desired. As a timer, the
ML 335 is capable of produci time delay
from microseconds through hours. As en oscillator,
the free running frequency and the duty cycle ere
both accurately controlled with two external resis-
tors and one capacitor.

.
The ML3535 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

o

—E=H
e

¥

hll

: Yo

SCHEMATIC DIAGRAM

"

ORDERING INFORMATION

Packsge Temperature Order
Type Range Number

MiNt DIP  0°Cto +70°C ML sssV

TO-99 0°Cto+70°C  ML3ssT

M DIP




ML555

ABSOLUTE MAXIMUM RATINGS

Supply Voltoge

Power Dissipation

Operating Temperature Range
Storage Temperature Ronge
Lead Temp (Soldering, 60

+18v

600mW

0°Cto +70°C
~65°C to +150°C
+300°C

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vcc = +5V fo +15 unless otherwise specified)

PARAMETER MIN. TYP. MAX. | UNITS TEST CONDITIONS
Supply Voltage 4.5 16 v
Supply- Current Low State Qutput, Note 1
3 6 mA Vo =5V, R = o
10 15 mA Veem 15V, R =@
Timing Error Ra, Rg =1K0 to 100K, C=0.14F,
initial Accurocy 1.0 | Note 2 ’
Drift with Temperature 50 ppm/°C
Drift with Supply Voltoge 0.1 %V
Threshold Voltage 2/3 xVec
Trigger Voltoge 13 xVec
Trigger Current 0.5 wA
Reset Voltoge 0.4 0.7 1.0 v
Reset Current Y] mA
Threshold Current 0.1 0.25 «A Note 3
Control Voltoge Level 2.6 333 40 v Vec =5V
9.0 10.0 1.0 v Voo = 15V
Output Voliage (Low) Vec = 5V
0.25 0.35 v lynk = 5.0mA
Vee = 15V
0.1 0.25 v lune = 10mA
0.4 075 v ling, = 50mA
20 25 v lus = 100mA
2.5 v lunk = 200mA
Output Voitage (High) Toowrcs = 100mA
275 33 v Vee =5V
1275 133 v Vec = 15V
loource = 200mA
12,5 v Vec = 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 ot Voc = 5V and Ve = 15V.
3. This will determine the maximum valve of Ry + Re. For 15V operation, the maximum total R = 20M0,



ML555

TYPICAL CHARACTERISTICS

MINIMUM PULSE WIOTH SUPPLY CURRENT HIGH OUTPUT YOLTAGE
150 _‘W_rE]"L_r'm_ ¥S SUPPLY VOLTAGE ¥5 OUTPUT SOURCE CURRENT
! - G ]
E I g ‘i 12 70°C
- § 1280C [y
] LI forc 3
s .C g R
' g 0.6
i ../ 210C )
| 11 .
03]
o o
) [X) 02 03 04 0 L] 10 20 100
LOWEST VOLTAGE LEVAL OF TRIGGER PULSE — XYoo SUPPLY VOLTAGE ~ vois. loounce ~ mA
LOW OUTPUT VOLTAGE LOW OUTPUT VOLTAGE LOW OUTPUT YOLTAGE
VS OUTPUT SINK CURRENT VS OUTPUT SINK CURRENT VS OUTPUT SINK
v 1 ~—r—
Vee = 8 Vec ~ 10V Yo = 15V |
e i o 4 - —
5 14 .‘c . b 0
o
: 2 e £ 3 !
5 - ' » 1 +70°C"]
n)
K L 70°C | +70°C +25°C] H o +25°C
o. > oa— Y] — =
°C
1T
00 Ll ool || 0.0 L
1020 30 100 1T 2 16 20 %0 100 T2 60 B0 00
b — wA o =~ mA b — mA
DELAY TIME VS DELAY TIME PROPAGATION DELAY VS
’ SUPPLY VOLTAGE ) VS TEMPERATURE 200 VOLTAGE LEVEL OF TRIGGER PULSE
1 ] '
\ ! !
= 1
bR + - o K
z \ — & Fl
3 < 1 jo°C|
g § g ZA N
o § 100 < e25c
3 § 70
o098 o.ws‘ o
10 15 Ix0) ) 375 03 0z 03 04

SUPLY VOLTAGE — volts

AMBIENT TEWPERATURE — °C
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ML555

APPLICATION INFORMATION

Monostable Operation

‘When the timer is op d as o bl iivib
one external copacitor, C, and one external resistor, R,,
ore used o shown in Figure 1. When the trigger input is
reduced below 1/3 Ve, the timer internol flip -flop is set.
This releases the short circuit across the externol copacitor
ond the  oviput goes HIGH. The voitoge ocross the co-
pacitor begins to rise exponentially with the time constant
RoC. When the copacitor voltoge reaches 2/3 Vcc, the
internal compargtor resets the flipflop and the external
copacitor, C, is ropidly discharged provided the trigger
voltage is returned above 1/3 Ve The output is now in
LOW state and a new timing cycle may be initioted. The
time thet the output is in the HIGH state is given by 1.1
R.AC or con be token directly from Figure 2. Both the
chorge rate and internot threshold are directly proportional
to the Ve supply voltoge. Thus, the timer output pulse
width is independent of the power supply voltage. If a LOW
ucpplndrorhcmauw lh-wfpmufotudLOWund
the gordiess of the other
inputs.

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

NORMALLY
riansh o2

N\,
x@'\
NN N]

NN

'.‘O!

Fig. 2, Monostable Pulse Width.

Astable Operation

When the timer is operated in the ostable mode, two
external resistors, R, and Rg, ond one external capacitor,
C, are used as shown in Figure 3. With this connection,
it will trigger itself and free run as o multivibrator. The
external capacitor charges through Ra + Rb ond dischorges
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 chargu ond
discharges between 1/3 Ve ond 2/3 Ve, As in the
mggoud modo the chorge ond dnchurgc times, and
are inds o of the svpply

voltage.

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

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

-Thus the total period is

Tty + 12 so 693 (Ra + 2Rb) C
The frequency of oscillation is:

fm o144
T (Ra + 2R9) C
The duty cycle is:
D= — 2

Ra+ Re

v
4 0
R e

NN
NN N

N

3

/]

N

Z
i
/
pu

aor|—
e
0001 1 \
01 10 10 100 Tk Wk 00K
FAEE RUNNING FREQUENCY — Hz

Fig. 4. Astable Free Running Frequency.
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ML1060

SIX-DIGIT LED DISPLAY DRIVER

GENERAL DESCRIPTION

The ML1060 is a momolithic silicon chip
consisting of six NFN common-emitter
transistors. It features low leskage, low
VCE(sat), small chip size and CMOS compatible.

The ML1060 is designed for use as san 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 MAXIMIM BATINGS (DIP TYPE)

Any one transistor :

Collector-Buitter Voltage oW
Emitter-Base Voltage w
Collector Current 300mA
Base Current 30mA
Collector Dissipstion (TA £25°C) 500mW
Total Package Dissipation (TA€25°C)  750mW
Operating Temperature Range -26 to 85°C
Storage Temperature Range =55 to 150°C

SCHEMATIC DIAGRAM
Cl €2 C3 C4 C5 C6
Bl B2 B3 B4 B5 B6

R

E
SHIE
oa
Bl B2 B3 B4 BS B6
042"

S Cl C2C3C4C5¢C6

Ooopooao

=
1

ouuauaguagu
S C1 C2 €3 C4 Cs5 Ce

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



ML 1060

ELECTRICAL CEARMCTERISTICS PER TRANSISTOR (TA=25°C)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Bmitter Breakdown Veltage |INGEQ 9 1 v ICelmA IB=0
Emitter-Base Breakdown Voltage BVEBO 4 7 v IB=0.lA IC=0
Collector Cutoff Current ICERR 0.28 PA Vcp=4Y ReB=10Ka
Collector-Emitter Saturation Voltage, VCE(eat) 0.25 0.4 | V IC=63mA Ip=0.3mA
Base-Emitter Voltage VBR 0.87 1.0 | V¥ IB=lmA VCE=2.4V

®
D.C. Current Gain BFR 20 65 IC=63mA VCE=2.4V
Current Gain-Bandwidth Product ty 200 MHs| IC=50mA VCE=2.4V|
Output Capacitance Cob 1 PF | VBV Ips0
£=1MHx
&
TYPICAL CHARACTERISTICS (TA«28°C)
Hrg vs I¢ VCE(aat) vs IC
E FfVcE=2.4v 1.0 i i
Bex| Palee Test|  Vcg(sat) i /
WF )
o.
T /
/
100 4 0.1 7
7
oo gt
i
30 H' 0.03- ,’
Ic=101B
) _Pulse Test
10 g 0,01 +
1 10 100 800 1 10 100 500
Ic (m) Ic (wa)

3.78



ML2005

5V —- 200MA POSITIVE VOLTAGE REGULATOR

FEATURES
# LOW INPUT VOLTAGE RFQUIREMENT
* LOW OUTPUT IMPEDANCE
* OUTPUT SHORT CIRCUIT PROTECTION
# HIGH TEMPERATURE. STABILITY

* AVALLABLE IN CASE 10-39 / T0-220B

ABSOLUTE MAXIMUM RATINGS

Input Voltage

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

Junction Temperature
Operating Temperature Range
Storage Temperature Range

THERMAL RESISTANCE
Junction to Case
Junction to Ambient

2
1\5’?5

Vi
Ptot

T3
Top
Tstg

CASE T0-39  CASE T0-220B
i 1. Input
2. Output
3. Ground
132
ORDER PART NO. ORDER PART NO.
ML2005C ML2005P
ML2005C ML2005P
20V 20V
SW 12w
0.9% 1.5W
175°C 1500¢
-25 to 859C -25 to 85°C
-65 to 175°C =55 to 150°C
300C/W max. 10.49C/W max.

9jc

1670C/W max.

83, 30c/w max.

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
PARAMETER SYMBOL MIN TYP MAX |UNIT | TEST CONDITIONS *
Qutput Voltage Vo 4.5 5 v Vi=7V I0=150mA
4.75 5 5.25| Vv VI=10V I0=150mA
Load Regulation AV 20 100 | mv VI=10V Ig=5-150mA
Line Regulation aVo 20 100 | mV Ig=150mA V1=7.5-15V
Quiescent Current Ig 20 30| mA Vi=10V Ip=0
Output Short Circuit Current Ise 220 300 | mA Vi=10V Vp=0
Ripple Rejection (f=100Hz) aVifaVo | 38 55 dB | Io=150mA VI=9-11V
Output Resistance Ry 0.1 ohm | V=10V Ig=150mA
output Noiee Voltage En 40 RV | VI=10V f=10Hz-100KHz|
Io= 150mA
Temperature Coefficient AVO/ATA 0.85 mv/oc| vi=10V Ip=5mA
T4=0 - 70°C
* Test duration less than 10 Sec.



ML2005

unless otherwise noted)

TYPICAL CHARACTERISTICS (TAw250¢

Ir Io
— —_—
- 1' ML, 2005 l—v —_—
Load
- I
v T cry 1 Q T oL B v
r | ¢.

Piot
(w)

Test duration less than 10sec.

TOTAL POWER DISSIPATION
Vs AMBIENT TEMPERATURE

2.0

No Heat Sink
1.5
\\ ﬂ)\
"2;
——— 0- 30 N
[~
0.5 - .
(0]
20 20 60 80 100
TA (Oc)
OUTPUT VOLTAGE
6 vs OUTPUT CURRENT
5 S
o /]
v) 3 -
¢ V=6V {'10‘7
2 /]
1 i
0
o 100 200 300
I0 (ma)

Cr and Gy, greater than 1pp,

QUIESCENT CURRENT
vs INPUT VOLTAGE

0
4 To=0
30 ~
Z
Iq
20
(ma)
10
0
0 10 20
VI (v)
OUTPUT VOLTAGE
vs INPUT VOLTAGE
5.4
5.2
T=100mA
Vo 540
@ To=200mA
4.8
4.6
4.4 0 4 8 12 16 20
V1 (v)

2.78



‘ML2005

v

10
(7V min)

CIRCUIT APPLICATIONS

200

OUTPUT

+
-
1000u

200mA
Load

5.8V / 200mA OUTPUT

10.5V
(7.5V min) .
z
100qP
5V / 1A OUTPUT
CX754B/C
mounted on heat sink
11V —>
(7.8V min)
' ML2005C 1A
2200p| 15-ohm H Load
3 EQR
5V / 2A OUTPUT
CX705
mounted on heat sink
12 —i—
(8.5V min
1
L200%C| + 2A
 00n Foou $Load

x
47000

% Si




ML9400

VOLTAGE-TO-FREQUENCY CONVERTER

DESCRIPTION

The NLO400 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 couversion is also possible.

FEATURES

# 10Hz to 100kHz operation

# + 0,01% typical linearity to 10kHz

# 4 o5PPN/°C typ. gain temperature stability
# Open collector output

# Output can drive S5TTL loads as well as CMOS
# Pulse and square wave outputs

# Progresmable scale factor
#* Low power dissipation:27aW typical

APPLICATIONS

# Precision V/F Converters

# Precision F/V Converters

# 13 bit A/D Converters

*)IP data acquisition

# Ultra long time interval integrator
Digital scales

Thermostats

Digital panel meters

Phase locked loops

Remote control

FSK data transmission

* Analog data transmission & recording
* VCO

# Commumications scrambler

# Sound in Video Games

* ® % k k %

14-Pin Plastic DIP

ABSOIUTE MAXTMUM _RATINGS

VDD to Vss 18V
IN + 10mA
IR + 10mA
Vomax = VO CoM 18V
VEEF - Vssi 1.5V

Operating temp. 0°C-70°C



ML9400

VOLTAGE TO FREQUENCY CONVERSION

TYPICAL ELECTRICAL CHARACTERISTICS
Unless otherwise specified, VDD=5V, VSS=-8V, VREF=-6.2V, RBIAS=100K0 , TAz25°C

INPUT CIRCUIT Tin : @ Vin = 10V, Rip = 1
Vio(offset) 1 ¢+ 10wV 0 0°C <TA < 70°C
) Violdritt) t <t 5PRM/*C @ 0°C <Tp <70°C
SUPFLY REQUIRBMENTS Ipp t 2mA
Iss 3 =1,5mA
OUTPUTS VoL s 0.4V 0 I, ='10mA
CONVERSION ACCURACY Linearity(10kHz):+ 0.01% @ Vin = 0 to 10V
(100KkHz )+ 0.1% © Vin = 0 to 10V
Full Scale
Tewperature 14 25PR/°C @ 0°C <T) <70°C
Stability

TYPICAL APPLICATI(N

Yoo 10Hz to 10kHz V/F CONVERTER
s
EQUATIONS
Rerag i) f ey
182x0 1|  wsoo ouT in_x 1
¥/¥ Converter T T
in REF REF'
offset ¢ 300xy 2 'i’ Lrxa
adjust =MV Coer L B €. R, =V, (MAX)
100k Rrn §o0ar T 3 T 12 in 'g:*
"1 e Crer o= L”-“’ﬂ < <
o-10v 1500F L 11 82x = Ryiag S 120k
10 /2 3aer “Cont <SCher
. >3 ol | C(5afkFe weve) '
slwFr Sioka 6 Fulse 9 T —cputput For optimum stability:
Gener common c'ur =~ x cur
L R5sE L —0"our
< {Pulse Tratn)
L
es l Tner =

NOTES
1. To adjust fmin, set Vip=10mV and adjust the 100K offset for 10Hz out,
2. To adjust fmay, set Vip=10V and adjust Bin or VREF for 10kHz out,

3. Output waveforms : + 5V
S
e—

. ;l [25s e | | four
Toor —

+ 8V

w LT 1w

4. To increase £QUT(MAX) to 100kHiz change CHEF to 20pF and CINT to 8O0pF.

5. For high performance applications use high stability components for Rin, CRFF, and

VEEF. (metal film resistors and glass film capacitors.) Also separate the output
ground (Pin 9) from the input ground (Pin 8),



ML9400

FREQUENCY TO VOLTAGE CONVERSION

INFUT Frequency® s 10Hz to 100kHz
Voltage t min 0. N, +0.N
max -, +Vpp
Waveform t Sine, Trimngular, Square, or Pulse
Daty Cycle H 0.5pS min negative pulse width
6.&8 min positive pulse width
Impedance 3 >10M0 (FET INFUT)
QUTPUT VOUT Range : 0 to 4V (Vpp™')
Voor s = [Vier X Crer X RINT] Fpy
Response Time : RNt x CINT
Ripple ] Inversely proportional to CINT and input frequency!
Loading ] X0 min
ACCURACY Better thaa 0.1% FS
0“1
& L 13
Voo
-5 Yuer o]y
1 fonas Im,__ ""m
wf ,
W i Y,
10 _ sJeerssy @
i~
\
0C ~T0KHz F/V COMVERTER
NOTES

1. The input signal must cross through sero in order to trip the comparator. In order
to overcome the hysteresis the smplitude must be greater than $100aV. If the com-
parator input voltage exceeds -2.5V then the Op Amp output will go to ite 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,

R
Fin

1



ML9400

I? 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 l’m | 11
UL v-

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 RINT should be decreased to 100Kn.

3. 1, and f°/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. £, will then
follow the input frequency waveform; except that fo will go high 3p> after FIN goes
high. f4/2 will be square wave with a frequency of one half f.

If these outputs are not used then Pins 8, 9, and 10 may be left floating or connect-
d .
¢d to gromnd —t-0.5S min  b— 4~ §5S min
weor]_| L] L [
Wl L] I N R
- j-Delaym3ns
r./2| I I*_._]
SINGLE SUPPLY F/v
07 te 13V
Jre
Yoo
e
. & e MPogls
oy 097 e . er'.'
W 2
e | al il =
et owr (L
-W —0
%
smwie
P00
=) e
Fin
Yeer Vs Yeus
k] [
1
NOTES :

1. The input is now referenced to 5.1V (Pin 8). The input signal must therefore be
restricted to be greater than 3 volts (Pin 6 -2V) and leas than 10 to 15V (Vop).

If the signal is AC coupled then a resistor (100K to 10MA ) sust 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

THE FOLLOWING TRANSISTORS ARE SILICON PLANAR 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.

D.C. CHARACTERISTICS (TA:%OC ) For p-n-p devices, voltage and current values are negative

CASE TO-92A

EBC

3] l
§ BVCBO|IVCEO|BVEBO| ICES @ VCE | HFE @ IC/VCE  |VCE(sat) & VBE(sat) @ Ic/IH
TEIElm|m]|®|{m W (md)(V) ] (V) (V)  (wA)(m)
win | min | min | max min-max max min-max
20- @ 10/10
MPS3638 | PNP| 25 | 25 4 35015 | 30- @850/1 |0.25 -1.1 © 50/2,5
20~ ©300/2{ 1.0 |0.8-2.0 @ 300/30
|- :%},‘l’o 0.25 1.1 0 50/2.5
MPS3638A PNP| 25 | 28 4 35015
100-  @50/1 |\ 158.2.0 @ 300/3
20- @ 300/2| ° .
PN3641 |NPN| 60 | 30 5 .40-120 @ 150/1
50 ® 50 0.22 0 150/15
PN3842 [NPN| 60 | 45 5 15- @ 500/1
100-300 © 150/1
PN3643 |NPN| 60 | 30 5 50050 | 0" .m/lglo.zz 0 150/15
40~  © 0.1/10]
PN3644 | PNP| 45 | 45 5 35030 |80- @1 } 0.25 -1.0 @ 50/2.5
100- © 10/1
80-240 @ 5071 | 0°* -1.3 @ 150/15
PN3645 | PNP| 60 | 60 5 35 @ 50 [100-300 @ 50/10 1.0 |0.8-2.0 @ 300/30
20- @ 300/2
20- @ 10/10
PN5128 (NPN| 15 | 12 3 0@ 10 | 457000 @ 50/10 | 028 -1.1 © 150/15
30- 0501 | 0.5 -1.5 © 50/2.5
Wol4z |BNP} 20 |20 | 4 | 50@12 |37 g 300/10| 2.0  [0.8-2.5 @ 300/30




MPS3638 and similar types

A.C. CHARACTERISTICS (TA=25°C)

For prvp devices, veltage and current values re negatwe.

£7 @ Ic/VCE | Cob @ VcB=10V | Cib @ VEB=0.5V | ton | tors
TP | (aEn)m)(v) | () B0 () =0  |(us)|(us)] NOTE
min max max max | max
MPS3638 100 @ 50/3 20 []]
WPS3638A | 150 @ 50/3 10 25 1 | 170
ton @ IC=300wA
| _PN3641 | 0 50/8 Ip1=30mA
PN3642 150 @ 50/8 8
[ PNIB43 |
PNI643 2 toft @ IC=300mA
IB]-W
PN 3644 -IB2=30mA|
—
—PN3645 200 @ 20/20 8 28 40 |100
PN5128 150 @ 50/5 10
PNS142 100 @ 50/3 30 100 | 200

-
.
N

(=4
.
@

Hpg (NORMALIZED)
=]
-

600

400
fr
(Miz)

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

HFE, LIZED) ya iC
| ‘Pulse Test
NP LI VCE=10V
1" i
:jxﬁ’““
1 10 100 1000
Ic (wA)
fr vys I¢
il VCB=10V
|
iéﬁ ™N
i e '
1 10 100 1000
Ic (ma)

VBE(sat) & VCE(sat) vs IC

1.2 Pulse Test ’
I
08 T TVmelsst Tt
)
0.4 v
cn(.-t):;.
0
1 10 100 1000
- Ic (mA)
Cob vs VCB
16 Te=0
p fllﬂp
12 PN
Cob N
(poF) 8 e
4 ]
%% 5 10
VcB (V)

3.78.0610B.6100B



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

CASE_T0-02A
THE MPS4354, 5, 6 (PNP) ANB FN386Y, 8, 9 (NPN)
ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL
TRANSISTORS DESIGNED FOR AP MEDIUM POWER AMPLI-
FIERS AND MEDIUM SPEED SWITCHING APPLICATIONS.
EBC
PNP NPN
MPS4354 PN3867 :
ABSOLUTE MAXTMM RATINGS For pnp devices, vottage snd curment veluse are negetive MPS4355 MPS4356 FN3569 PN3368
Collector-Base Voltage VCBO eov 8oV 8oV 8oV
Collector-Emitter Voltage VCEO ooV 8oV 40V 6oV
Emjtter-Base Voltage VEBO 112 sv .14 sV
Collector Current Ic 1A
Total Power Dissipation (TAS 25°C) Piot 625
derate Sml/*C above 25°C
(Tc 28°C) 1.0
derate 120M/°C ahove 25°C
Operating Junction & Storage Temperature Tj, Tstg -85 to 150°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise notod)
MPS TYPES{PN TYPES
PARAMETER SYMBOL MIN MIN MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage| BVCBO v Ic=0.01mA IE=0
Collector-Emitter Breakdowm INCEO » |[Note 1 Note 1 v IC=10mA IBx0
Voltage 1-
Emitter-Base Breakdown Voltage BVgno _l v Ig=0.01mA IC=0
Collector Cutoff Current IcBO 50 DA | VCB=5OV Ip=0
[Z pA | VCB=30V Ip<0
TA=75°C
50 | nA | VCB=40OV Ig=0
5| pA | VCB=40V IE<0
Ta=T8°C
Emit ter Cutoff Current 1EBO 100 25 | nA | VEB=4V IC=0
Collector-Bmitter Saturation VCE(sat)* 0.15 0.25 | V | IC=150mA IB=15mA
Voltage 0.5 V | IC=500mA IB=50mA
1 V | Ic=1A 1B=0.1A (Note 2)
Base-Emitter Saturation Voltage | VBE(sat)¥ 0.9 v IC=160mA Ip=1
1.1 V | IC=500mA IB=
1.2 V[ Ic=1A Ips0.1A (Note 2)

* Pulse 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 MIN MAX [MIN MAX UNIT | TEST CONDITIONS
Base-Emitter Voltage VBE * 11| V IC=150mA VCE=1V
1.1 v Ic=500mA VCE=0.
1.2 v IC=1A VCEe=1V (Note 2)
Current Yain-Bandwidth Product fr 100 300( 60 600| Mg | ICaBSOWA VCE=10V
Collector-Base Capacitance Ceb 30 20| pF VCB=10V Ip=0
£=140KHz
Emitter-Base Capacitance Ceb 110 80| pF VEB=0.5V IC=0
£=140KHx
Noise Figure ' NP 3 Ic=0.1mA VCB=10V

Rg=1Ka fz1KHs

Turn-On Timwe ton 100 nS Vecs30V  ICu500mA
Ip1=50mA
Tarn-0ff Time toft 400 nS Vee=30V  IC=500mA

IBp=-IBon50mA

D.C. CURRENT GAIN—HFE AT TAsz28°C *

o Ic/VcE MPS4354 MPS4355 MPS4356 PN3567 PN3568 PN3569
: MIN MAX | MIN MAX | MIN MAX | MIN MAX | MIN MAX | MIN MAX

0.1mA/20V 25 60 25

1mA/10V 40 75 40

10mA/10V 50 500 | 100 400 80 250
100mA /10V 40 k{ ] 40
500mA/10V 30 75 30

30mA/1V 40 40 100
150mA/1V 40 120 40 120 | 100 300

# Pulse Test : Pulse Width=0.3wS, Duty Cycle=1% Note 2 : for MPS4355 omly.
L6 HFE (NORMALIZED) ve IC VBE & VCE(sat) vs IC

" 1e2pige Test

a Ta=25°C [l

> 1.2 0.8 L1

g Nl .VCPI(W*::

S 0.8 (Volt) Eq= -

) 0.4

&o.4

VCE(sat) @ 1c=10IB
0
b 1 10 100 1000

Ic (mA)

3.78.0810B.8100A/B



MPS6530 through MPS6535

COMPLEMENTARY
SILICON GENERAL PURPOSE AMPLIFIERS & SWITCHES

CASE TO-92A
THE MPS6530 THROUGH MPS6535 ARE SILICON PLANAR
EPITAXTAL 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,
MP36534, MPS6535 RESPECTIVELY. ERC
NPXY
ABSOLUTE _MAXTMUM RATIRGS For pn devioss, vofiege and current velues are negative mmsssg MPS6533
MPS6531 MPR6532
Collector-Base Voltage Vepo 60V 50V 40V 30V
Collector-Emitter Voltage VeRo 40V 30V 40V 30V
Enitter-Base Voltage VEBO 5V 5v 4v 4V
Collector Current Ic 0.6A
Total Power Dissipation (Tc<K25°C) Ptot 1.2w
(TA<25%) 5000M
Operating Junction & Storage Temperature 75, Tatg -55 to 15000
. ELECTRICAL CTERISTICS (TA=25°C _unless otherwise noted)
PARAMETER SYMBOL MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BYCBO I10=0.0lmA Ip=0
MPS6530, MPS6531 60 v
MPS6532 50 v
MPS6533, MPS6534 40 v
MPS6535 30 v
Oollector-Emitter Breakdown Voltage LVcro * Ic=10mA Ip=0
MPS6530, MPS6531 40 v
MPS6532 30 v
MPS6533, MP36534 40 v
MP36535 30 v
Bnitter-Base Breakdown Voltage BVEBO Ig=0.0lmA Ic=0
MPS6530, 1, 2 5 v
MPS6533, 4, 5 4 v
Collector Cutoff Current 1CBO
MPS6530, MPS6531 50 | nA | VCB=40V Ig=0
MPS6532 100 { nA VCB=30V IE=0
MP36533, MPS6534 50 | mA | VCB=30V IE<O
MPS6535 100 | nA Vcp=20V IE=O




MPS6530 through MPS6535

PARAMETER SYMBOL | MIF TYP MAX. T TEST CONDITIONS
Colleotor Cutoff Current Icpo ’
MPS6530, MPS6531 2 | pA| VcB=40V IE=0 TA=600C
MPS6532 5 [ pA| VcB=30V Ig=0 T,=60°C
MPS6533, MPS6534 2 [ pA| V=30V IE=0 T=600C
MPS6535 5 PA Vcp=20V -Ig=0 Ty=600C
Collector-Emitter Saturation VeE(sat)* Ic=100mA IB=10mA
Voltage MPS6530, MPS6532 0.5]v
MPS6531 0.3 |V
MPS6533, MPS6535 0.5 |7V
MPS6534 0.3 |V
Base-Emitter Saturation Voltage VBE(sat)* Ic=100mA Ip=10mA
MPS6530, MPS6531 10|V
MPS6532 1.2V
MPS6533, MPS6534 1.0| v
MPS6535 1.2 v
D.C. Current Gain HFE * 30 . Ic=10mA VCE=1V
MPS6530, MPS6533 40 120 I¢=100mA  Vep=1V
25 Ic=500mA VCE=10V
D.C. Current Gain HFR * 60 Ic=10mA VCE=1V
MPS6551, MPS6534 90 270 Ic=100mA VCE=1V
50 Ig=500mA VCE=10V
D.C. Current Gain Hpp »
MPS6532, MPS6535 30 Ic=100mA Vog=1V
Collector-Base Capacitance Cod Vep=10V Ip=0 f=100kHZ
MPS6530, 1, 2 3.8 5| pF
MPS6533, 4, 5 4,8 6| pF
Current Gain-Bandwidth Product fp ) 250 MHz| Ic=50mA VCE=10V

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

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

2. Ty=25 Tp=250¢
Ic=10Ip
516 Pulee Test 1.6 Pulse Test
|| ov YOLT
3] E“
3 1.2 M TN N 1.2 4
& _ve,‘!-’l : \\ -
o
Z 0.8 N 0.8—ygg(ast) ==
\
3 \ [ ’
[
6.4 0-A—TT1 v
["VCE(sat) -
0. I-lu 0 -t
1 10 100 1000 1 10 100 100
I¢ (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 10-924
(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( NP MPS6561( NPN
ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative W%ZEM; msggaémg
Collector-Base Voltage Vcix) 25v 20v
Collector-Emitter Voltage YcEo 5V 20V
Emitter-Base Voltage VEBO v
Collector Current I 0.6A
Total Power Dissipation (Tc £25°C) Piot 1.5W
(Ta£25°) 625mw
Operating Junction & Storage Temperature Tjs Tatg =55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=25°C  unless otherwise noted)
mssogmg m6561§m3>
PARAMETER SYMBOI 562( PNP) | MPS6563( PNP)| UNIT| TEST CONDITIONS
MIN MAX | MIN  MAX
Collector-Base Breakdown Voltagd BVCBO 25 20 v Ic=0.lmA  Ip=0
Collector Cutoff Current ICBO 100 100 | nA VCB=20V Ig=0
Collector Cutoff Current ICEO 100 100 [nA | Vee=VeEOo Ip~0
Emitter Cutoff Current IEBO 100 100 {nA VEB=4V Ic=0
Collector-Emitter Saturation VCE(sat )4 0.5 v I1c=500mA Ip=50mA
Vol tage 0.5|V Ic=350mA IB=35mA
Base-Emitter Voltage VBE + 1.2 v I0=500mA VCE=1V-
) 1.2 |V | Ic=350mA  VCE=1V
D.C. Current Gain BFE * 35 35 Ic=10mA Vcp=1V
50 50 Ic=100mA VCE=1V
50 200 Ic=500mA Veop=1V
50 200 Ic=350mA VCE=1V
Current Gain-Bandwidth Product |fep 60 MHz | Ic=10mA VCE=10V
Collector-Base Capacitance Cob 30 30 | pP | Vcp=10V 1Ip=0
£=100kHz

# Pulse Test 5 Pulse Width=0,3mS, Duty 0&010-1%




MPS6560 MPS6561 MPS6562 MPS6563

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

2.0 Peot vs Ty Hpg ve Ic
: 2% Pulse Test
CE=1V
200
1.5
P. ! !
tot X ipg 150 L
1,0 \ Y
(W) o 100 m
—NE, i
0.
5 50
200 1 10 100 100
Ic” (mA)
y VeE(sat) & VBE vs Ic 250 fr vs 1
" Thulse Test ] WFCE'IOV
0.8 j— ! I”"" d 200
V8E M
I~ e ¢ =17 L
0.6 - fp 150 Hf
YOLT (wmz) ;
0.4 100
/
0.2 f so|1-
: Vee(sat) »
- - il
o e Ic-1013- o lﬂ
1 10 100 1000 1 10 100 1000

Ic (ma) Ic (mA)

1.76.83004/C.08304/C



MPS6565 and similar types
NPN SILICON AF SMALL SIGNAL TRANSISTORS

THE ABOVE TYPES ARE NPN SILICON PLANAR
EPITAXTAL TRANSISTORS FOR USE IN AF
SMALL SIGNAL AMPLIFIERS AND DIRECT

COUPLED CIRCUITS.
DISSIPATION = 360mW AT TA £ 25°C.

THEIR MAXTMIM POWER

BEVICE SPECIFICATIONS (TA=25°C)

CASE T0-02A CASE 10-928
/
MPS TYPES N TYPES
EBC ECB

)

DEVICE wceo| BvEBo|1cB0 @ VeB| HFE @ IC/VCE |VCE(sat) @ lc/ln! NOTE
TYPE (V) | (V) |(m) (v) (mA)(V) (V) (mA)(m)
win | min [max win-max max

MPS/N2711 | 18 5 [s00 @18 | 30-90 @ 2/4.5 Cob< 4pF @ Vcp=10V

MPS/N2712 | 18 8 [500 @18 ] 75-225 @ 2/4.5 Cob<12pF @ VCB=10V

MPS/N2716 | 18 5 [500 @18 ] 75-225 @ 2/4.5 Cob< 5pF @ VGBe10V

MPS/2N2923 90-180%¢ 2/10

MPS/N2024 28 5 500 @ 25 |150-300%@ 2/10 + hfe @ 1KHz

MPS/2N2025 235-470%@ 2/10

MPS/N3390 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 150-300 @ 2/4.5

MPS/9N3396 90-500 © 2/4.5

MPS/2N3397 55-500 @ 2/4.5

MPS/2N3308 55-800.@ 2/4.5

MPS/2N3707 100-400 © 0.1/5

MPS/2N3708 45.660 @ 1/5 Eor MPS/N3707 enly

MPS/2N3709 30 6 |100 @ 20| 45-1650 1/5 1.0 @ 10/0.5 NF< 548 @

MPS/2N3710 90-330 € 1/5 Ic=0,1mA VCE=6V

MPS/2N3711 180-660 © 1/5 BG=10Ko £=30-15K Hz

MPS/2N5172 | 25 8 (100 e 25 |100-500 @ 10/10 | 0.25 @ 10/1

MPS 6512 w:mo e 2/10 ’

———, 30 4 50 © 30 90-180 © 2/10 0.5 @ 50/5 [Cob<3.5pF @ vw=1m1
60- @ 100/10

MPS 6565 40-160 @ 10/10 Cob< 3,50F @ VCB=10V|

WPS esse | 45 | 4 [100 @30 5omin0 e 10/20 | O ©10/1 | ooais @ Icolomt

VCE=10V

100- 0 0.1/5 |ALLZLE

MPS 6573 | 35 4 100 @35 ) 0 o0 10/ 0.5 @ 10/1 » Hpp GROUPINGS :

MPS 6378 | 35 4 |100 @ 35]100-300%0 1/5 0.5 ©010/1 Y« 100-150
100- @ 0.1 B = 125-185

MPS 6575 | 4% 4 Jwo e4s] " e mf 0.5 © 10/1 6 = 18025

MPS 6576 | 45 4 100 @ 45 |100-300%@ 1/5 0.5 ©10/1 |S = 200-300




MPS6565 and similar types

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

D.C. CURRENT GAIN
vs COLLECTOR CURRENT

L. m
I pulse test
- Vcg=5v
é 1. 1
g ’_—' \
S 0.8 A
z
[ +H
2 0.4
0.01 0.1 1 10 100
Ig {mA)}
VBE AND VCE(sat)
vS COLLECTOR CURRENT
pu]l. T ltl lT1I:'I
se tes
W]
1.2
1.0 v
BE LM
08 @ Veg=sv il
e
0.6
” i
VCE(sat)
0.2 @ ic=10 1
[ =17
[y » o mm S N |
0.1 1 10 100
ic (mA)
COLLECTOR~BASE CAPACITANCE
vs COLLECTOR-BASE VOLTAGE
Cob i I
(pF) I
6 1g=0
f=1MHz
4 N
T
2
[
0 2 4 6 8 10

CURRENT GAIN — BANDWIDTH PRODUCT
Vs COLLECTOR CURRENT

fr
(MHz),
300 Vee= 10V 11
A N
200f s
' N
/
/
100 L
0
0.1 1 10 100
Ic (mA)
h—PARAMETERS (NORMALIZED)
VS COLLECTOR CURRENT *
10 ==
N\, AN
NN
\\ ~N . Veg=6V ___#.l
he (N) YA N i f=1KHz
hve \\ N y.
Ny /'
1.0 hge
-
|
— hﬂ
N
02
0.1 1 10
ic {mA)
*Typical values at
Ic=2mA Vgg=5V
HEg(D.C) 300 500
hig{1KHz) 4.5Kohms 8.7Kohms
hge{1KHE) 330 600
hrol1KH2) 2107 3x10™
hoel1KH2) umhos |  6Gumhos
3,78.4300B/A



MPS8000

NPN RF MEDIUM POWER AMPLIFIER & DRIVER

THE MPSB000 IS AN NPN SILICON PLANAR EPITAXIAL

TRANSISTOR DESIGNED FOR RF DRIVER AND LOW
POWER OUTPUT STAGE IN CB EQUIPMENT OPERATING

70 30MHz.

ABSOLUTE MAXIMUM RATINGS

Collector-Emitter Voltage (VBE=O)

Collector-Emitter Voltage (IB=0)

Enitter-Base Voltage

Collector Current

Collector Peak Current

Total Power Dissipation @ Tc<250C
With X-67 Heat Sink @ TA<250C
No Heat Sink e TA<25%

Operating Junction & Storage Temperature

ELECTRICAL CHARACTERISTICS (Ta=25°C

CASE T0-92A

VCES
VCcEO
VEBO
Ic
IcM
Piot

T;)' Tstg

unless otherwise noted)

X-67 HEAT SINK
@5
—-
S

‘ll:'n

2o

60V
3ov
3v
0.5A
1A
1.5W
800mW
625mW
=55 to 1500C

PARAMETER '~ SYMBOL MIN TYP MAX {UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage | LVCES 60 v IC=50mA (Pulsed)
VBE=0
Emitter-Base Breakdown Voltage BVEBO 3 6 v IE=1lmA Ic=0
Collector Cutoff Current IcBO 10 PA VeB=50V Ig=C
Collector-Emitter Saturation Voltege! VeE(sat) 0,07 0.3 | V Ic=100mA IB=10maA
Base-Bmitter Saturation Voltage VBE(sat) 0.72 v Ic=100mA IB=10mA
D.C. Current Gain HFE 30 150 Ic=100mA V(CE=2V
Current Gain-Bandwidth Product £ 150 240 MHz| Ic=50mA V(CE=10V
. -
Power Output Pout 350 oW ;:::g.gzwt 2TMAzZ




MPS8000

cS AT Ta=250C

Cre vs VCB 200 HFE ve I¢
20 Ig=0 2V
£e1MHz Pulse Test!
160 : |
15 ’b-i
c -
Te 120 .
10
y.
(»r) 80 [
5 40
0 0
0 5 10 15 20 1 10 100 1000
VeB (v) Ic (mA)
-~ fp g Ic 1.0 VBE(sat) & VCE(sat) vs IC
TC-1018]||
Pulse Test ’
200 L 1 0.8f—} “'
—|ﬂg ast)
' 450 0.6
(vHz) voLT
100 0.4
50 0.2
— v ———
VCE=10V CE(sat)
o 10 100 1000 o 10 100 1000
Ic (mA) Ic  (mA)
my T cimeuny.

+12.8 Ve 0 Voo o1 up i
0.008 ut

€1 0.0 100.0bF ARCO 462 & squivaiont
.00 180 0F ARCO 481 or squivalont o
L idedd
e

g

CILL 2810700 5F ARCO 484 r squivelom

0 Ouwet

EC TEST 3 NO. 1B
2,78.8300



MPS-A05 MPS-A06 MPS-A55 MPS-A56
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

THE MPS-A05, MPS-A06, MPS-A55, MPS-A56 CASE T0-92A
AR® SILICON PLANAR EPITAXIAL TRANSISTORS
FOR AP DRIVERS AND OUTPUTS, AS WELL AS
FOR UNIVERSAL APPLICATIONS. THE MPS=A05,
MPS-A06 ARE NPN AND ARE COMPLEMENTARY TO
THE PNP MPS-A55 AND MPS-A56 RFSPECTIVELY.
EBC
ms-msim; MPS-A062NPNg
WForp—nﬂmiu,wum and current values are negative MPS-A55( PNP MPS-A56 PNP
Collector-Rase Voltage VeBO 60V (54
Collector-Emitter Voltage VCEO 60V 8ov
Baitter-Bass Voltage VEBRO 4v
Collector Current Ic 0.5A
Collector Peak Current (t=<10mS) Icn 1.54
Total Power Dissipation (Tc<25°C) Piot 1.5
(Ta<25°C) 625nW
Operating Junction & Storage Temperature Ty, Tgtg =55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
MP8-A05(NPN) | MPS-A06(NPN)
PARAMETER SYMBOL | MPS-A55(PNP)|MPS-A56(PNP) [URIT|TEST CONDITIONS
MIN MAX | MIN MAX
Collector-Emitter Breakdown LVogp # 60 80 vV |Ic=lmA Ip=0
Voltage
Emitter-Base Breakdown Voltage | BVEBO 4 . 4 ¥V |Ig=0.lmA IC=0
Collector Cutoff Current Icro 100 100 | nA |VCB=VCBO IE=O
Collector-Emitter Saturation VeE(sat)*® 0.25] 0.25} V |Ic=100mA
Voltage Ip=10mA
Base-Fmitter Saturation Voltagel Vpp # 1.2 1.2 | V |Ic=100mA VCE=1V]
D.C. Current Gain HFE * 50 50 Ic=10mA VCE=1V]|
50 50 I¢=100mA VCE=1V]
Current Gain-Bandwidth Product | fp
MP3-A05, 06 only 50 50 MHZ |Icw=100mA VCE=1V]
MPS-A55, 56 only 100 100 MHz |I¢=100mA VCE=2V]
Collector-Base Capacitance Cob 20 20 | pF |Vcp=10V Ip=0
f=1MHz
¥ Pulse Test ; Pulse width=0.3mS, Duty Cycle=1%




MPS-A05 MPS-A06 MPS-A55 MPS-A56

TYPICAL CHARACTERISTICS
(Ta=250C unless otherwise noted)

Ptot ve Ta HPE vs IC
2.0 ] 200 Pulse Test
VeEe1y
1.5 160
¢
P % BFE 120 fd=tT]
tot) o Y, \~_
* \ .
W) 80 d
¥,
pr——TO Z
0.5 ‘N.Q 40
o] 0 m]
) 50 200 1 10 100 1000
Ic (ma)
VCE(sat) & VBE vs IC fp vs I
1.0 . 250 T
Pulse Test } CE=2V
0.8t ¢ 200
— o veE=V L
0.6 H fp 150 P
VOLT (MHZ) %
0.4 100
) 50 f
.2
vcs(sat%
—e Ice10lB[TIh
0 0
1 10 100 1000 1 10 100 1000
Ic (ma) Ic (m)

1.78.81003.08108



MPS-A13 MPS-A14 MPS-A65 MPS-A66
NPN PNP SILICON DARLINGTON AF MEDIUM POWER TRANSISTORS

IR CASE 10-92A
THE MPS-Al3, MPS-~Al4 (NPN) AND MPS-A65,
MPS-A66 (PNP) ARE SILICON PLANAR EPITAXIAL
DARLINGTOR TRANSISTORS FOR AF AMPLIFIERS
REQUIRING HIGH INPUT IMPEDANCE. s

“TPS A3 (m M:PS-A65
ABSOLUTE MAXIMUM RATINGS For pn-p devices, voltage and curfent values are negative MPS— A14(NP!| HPS-A66

Collector-Emitter Voltage (VBE=O) VeES 30V 30v
Enitter-Base Voltage VEBO 10v av
Collector Current Ic 0.34
Total Power Dissipation (Tc<25°C) Piot 1.2

(TA £250¢C) 0.5W
Operating Junction & Storage Tempersture  Tj. Tstg -55 40 1500C

ELECTRICAL CHARACTERISTICS ('h-zs"c unleas otherwise noted)

PARAMETER SYMBOL MINE TYP MAX UNIT_TEST CONDITIONS
Collector-Emitter Breakdown Voltage | BVCES . 30 v Ic=0.1mA IB=0
ICollector Cutoff Current 1cro 100 | nA | VcB=30V IE=0
Britter Catoff Current 1EBO 100 | nA | VEB=VERO IC=0

ollector-Emitter Saturation Voltagel VCE(sat)¥ 0.751.5 | V I1c=100mA IB=0.1mA
e-Emitter Voltage VRE * 1.35 2.0 | V IC=100mA VCE=5V
D.C. Current Gain MPS-A13 Bpe * 5 x107| Ic=10mA VCE=SY
MPS~Al4 10 x105
MPS-A65 50 x10
MPS-A66 75 x107
C. Current Gain MPS-A13 BFE * 10 x10%| 10=100mA VCE=5Y
MPS-AL4 20 x103
MOS-A65 20 x107
MPS-A66 40 x103
Current Gain-Bandwidth Product fp Ic=10mA VCE=5V
MPS-Al3, 14 125 ll)gz
MPS-A65, 66 100 z
Collector-Base Capacitance Cod VC3=10V IE=O
MPS-A13, 14 3 pF | £=-100kHz
MPS-A65, 66 4 F
[Roise FPigure (faliHz RG=100K0) NF 2 dB | IC=lmA VCE=SV

% Pulse Test s Pulse widtheO.3mS, Duty Cycle=l1%.



MPS-A13 MPS-A14 MPS-A65 MPS-A66

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

2.0 Piot vs M . VeE(sat) & VBE vs IC
: * Hﬂ ?u].sa Test
r4
1.5 . i A
P rVES
it 1.2|-e Vo=3¥ -t

A ——
( )1.0 o o VOIT } I
X x 0.8 | Vce(sat) il A

| &3 e 1c=10001310
0. e,
5 % Iie,t t‘sr 0.4
I Lo &%
o} 0
(o} 50 100 150 200 1 10 100 1000
T (%) Ic  (ma)
HFE vs IC
50 HFE vs IC - 100 .
p L )
§ 40 Q“ \ 80 \é}b \!
o 7 5 '
% 30 § 60 g8 j\ I
) " T
= 20 02 0
10 ! 20
VCE=SY VeRasY ; I
o |Pulse Test 0 Pulse Test |
1 10 100 1000 1 10 100 1000
Ic (ma) I (ma)

1.78.4365/4565



MPS-A20 MPS-A70

COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS

THE MPS-A20 (NPN) AND MPS-A70 (PNP) ARE
SILICON PLANAR EPITAXIAL TRANSISTORS POR
USE IN AP SMALL SIGNAL APPLICATIONS.
THEY ARE SUPPLIED IN SELECTED HFg GROUPS.

ABSOLUTE MAXIMUM RATINGS For p-n-p devices. voitage and current values are negative

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

Collector Current

Total Power Dissipation (Ta€250¢C)

Operating Junction & Storage Temperature

CASE TO-92A

EBC

Vepo

VCEO

VEBO

Ic

Ptot 350mW
derate 2.8mW/oC above 259C

T3s Totg -55 to 1500C

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

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVeRo 45 v I¢=0.1mA IE=0
Collector-Emitter Breakdown Voltage | LVCED # 40 v Ig=1mA 1p=0
Emitter-Base Breakdown Voltage BVEBO 4 v Ig=0.lmA IC=0
Collector Cutoff Current IcBo 100 | nA | VCB=30V Ig=0
Collector-Emitter Saturation Voltagel Vep(sat)™ 0.08 0.25| v Ic=10mA Ip=lmA

0.25 v IC=100mA IB=1O0mA
Base-Emitter Voltage VBE * 0.67 v Ig=SmA 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| IC=5mA VCE=10V
Collector-Base Capacitance Codb 2.7 4 | pF Vep=10V  Ig=0
f=1MHz
Noise Figure . 4 2 daB IC=0,1mA VCE=10V
RG=10Ka f=30Hz-15KHz

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



MPS-A20 MPS-A70

TYPICAL CHARACTERISTICS (TA=259C unless otherwise noted)

800 Ptot va Ta 2.0 FE (FORMALIZED) ve Io
* VCE=10V|
P.ulul'l'q 8t
1.6
600 é\ 4'
Piot
(mw)400 2 1.2 T i
. Tt
m_— b i
N g 0.8 > i N
200 i
\\ s 0.4 ] !
] H
il
0 0 .
0 50 100 150 200 0.1 1 10 100
Ta (%) Ic (mA)
VBE & VCE(sat) vs IC 250 fp vs Ig
2.0 Pulse Test 5 ] ”
1B
1.6 i | 200 v
1.2 f'p 150 /
yorr LA | (vHz)
100 ;
0.8 o voe1o Kiilt !
i I
0.4 Vox(sat) i 50 i
0 @ Ig=101 o ] Vo
—_— =
0.1 1 10 100 0.1 1 10
Ic (ma) Ic (mA)

2.76.43008/A.0430B/A



MPS-A42 MPS-A43
NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS

THE MPS-A42, MPS-A43 ARE NPN SILICON PLANAR CASE T0-52A
TRANSISTORS FOR GENERAL PURPOSE HIGH VOLTAGE
APPLICATIONS SUCH AS TV VIDEO OUTPUT STAGE
AND GAS DISCHARGE TUBE DRIVER.
EBC
ABSOLUTE MAXIMUM RATINGS MPS-442 MPS-M3
Collector-Base Voltage VCBO 300V 200V
Collector-Bnitter Voltage VeEBO 300v 200V
Enitter-Base Voltage VEBO 6v 6v
Collector Current Ic 100mA
Collector Peak Current (t €10mS) IcM S00mA
Total Power Dissipation (TC<£250C) Piot 1.5W
. (Ta€25°c) 625aw
Operating Junction & Storage Temperature Tjs Tatg ~55 td 1500C
ELECTRICAL CHARACTERISTICS (TA=250C)
PARAMETER snpor, | Mo-M2 [W-A3 T T reen conprrrons
MIN MAX | MIN MAX
Collector-Base Breakdown Voltage | BVCBO 300 200 v IC=OelmA IE=O
Collector-Bmitter Breakdown LVCEO 300 200 v Ic=lmA Ip=0
Emnitter-Base Breakdown Voltage BVEBO 6 6 v Ig=0.1mA IC=0
Collector Cutoff Current "Icmo 0.1 PA | Vep=200V Ig=0
0.1 | pA | Vpp=160V IE=0
Emitter Cutoff Current IEBO 0.1 pA | Vgg=6V Ic=0
0.1 | pA | Vgp~4V Ic=0
Collector-Bnitter 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 Ip=2mA
Voltage
D.C. Current Gain BFE 25 25 IC=lmA V(E=-10V
40 40 IC=10mA V(CE=10V
‘ 40 50 200 IC=30mA VCE10V
Current Gein-Bandwidth Product fq 50 50 MHz| Ice=lOmA V(CE=20V
Collector-Base Capacitance Ced 3 4 | pF ‘VCB=20V Ig=0
f=1MHz




MPS-A42 MPS-A43

ZYPICAL CHARACTERISTICI

(Ta=25°C - unless otherwise noted)

VEE(sat) & VCE(sat) va IC

20 IIINIIIIIIIII IIIIIIHIIIIIIII‘ 10 T EHH Ic=1013
veo LI VIR TTIUR T ge tast
L0 1T T {10 3
120 HHIL g ...:IliilIIIIIH;
g | [0S CTNON T m
il <o TN L {1][A8 ! Fen(eat); :
IIIIIHII IIIIIIIII‘III'II‘; ' il
o (LI {TIVA TTITME T TG 0.3
' ‘ I “ o vcl\--"m]f’ sl
01 1 10 100 1000 0,1 1 10 100
Ic (ma) Io (ma)
fn vs Ic Ccv vs VoB
100 VOE=30V 100 e
f=1MHz
80 b N 5
fr 60 p ‘(:;;)
("’)40 yd 10
/
m ’
ag 'J
0 1
1 10 100 1 10 100
Ic (ma) VoB (V)

12,77.7300B



MPS-DO01

NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTOR

CASE T0-92,
THE MPS-DO1 IS NPN SILICON PLANAR TRANSISTOR ASE T0-52A
FOR GENERAL PURPOSE HIGH VOLTAGE AMPLIFIERS
AND GAS DISCHARGE DISPLAY DRIVING APPLICATIONS.
IT FEATURES 200V MIN COLLECTOR-EMITTER BREAK-
DOWN VOLTAGE. J
EBC

ABSOLUTE MAXIMUM RATINGS
Collector-Base Yoltage Vero 200V
Collector-Emitter Voltage YCEO 200V
Emitter-Base Voltage VEBO 4v
Collector Current Ic 100mA
Collector Peak Current (t <10OmS) IcM 500mA
Total Power Dissipatiom (Tc < 25°C) Ptot 1.5W

(Ta 25°C) 625mW
Operating Junction & Storage Temperature T3 Tatg <55 to +150°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage () 200 v Ic=10pA Ip=0
Collector-Emitter Breakdown Vol VCEO 200 v Ig=lmA Ip=0
Emitter-Base Breakdown Voltage 'EBO 4 v Ig=10pA Ic=0
Collector Cutoff Current Icmo 0.1 ph | Vope=8OV IE=0

4| pA | Vcp=80V Ig=0
T=750C
[Collector Cutoff Current Iops 0.1| nA Vog=80V  Vpe=0
4| pA Veg=80V  Vpp=0
: Ta=T75°C
D.C. Current Cain ByE 25 Ic=10mA V(E =10V
20 Ic=30mA VCE=10V
Cu t Gain-Bandwidth duct £ 40 80 MHs| Ic=10mA VCE=20V
Collector-Base Capacitance Cob 3 of Vep=30V Ig=0
{=1MHz




MPS-DO1

TYPICAL CHARACTERISTICS

(Ta=25°C  unless otherwise noted)

¥YoE(sat) & VCE(sat) vs IC

10 HHHE To=1013
-Tpulse test
3
m ,
EVBE(sat)
0.3
vep(est
Fulse Teet, _ 04
01 1 10 100 1000 0.1 1 10 100
Ic (ma) Ic (ma)
fr g IC Civ & Cob vs VR
100 VoE=357 100 F 0
T £=1MHs
80 sy
M 30 —c!)
typ 60 y (o)
(MHZ 4 10
)40 / \ =
20 3 ot
0 1
1 10 100 10 100
Ic (mA) V& (V)

12.77.7300B



MPS-D05 MPS-D55

COMPLEMENTARY
SILICON GENERAL PURPOSE AMPLIFIERS & SWITCHES

THE MPS-D05 (NPN) AND MPS-DS55 (PNP) ARE CASE T0-92A
COMPLEMENTARY SILICON PLANAR EPTTAXIAL

TRANSISTORS FOR GENERAT PURPOSE AF AMPLIFIERS

AND DRIVERS FOR LED DISPLAY.

ABSOLUTE MAXIMUM RATINGS  for ono devons, voltage ond current vaiues are negative. e
Collectcr-Base Voltage VcBO 25V
Collector-Bmitter Voltage VCEO 25v
Emitter-Base Voltage VERO SV
Collector Current I 0.5A
Total Power Dissipation (TC<25°C) Piot l.ow

(Ta <259¢) 500mw
Operating Junction & Storage Temperature . T, Tstg =55 to 1509
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX| UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO 25 v ICu0.01mA IE=0
Collector-Emitter Breakdown Voltage LVCED # 25 v ICc=lmA Ip=0
Emitter-Base Breakdown Voltage BVERO 5 v | Ig=0.0lma IC=0
Collector Cutoff Current IcB0 1 pa Vep=20V Ig=C
Collector Cutoff Current ICES 1l pa VCE=20V  VBE=O
Bnitter Cutoff Current IEBO 01| pa VEB=3V Ic=0
Collector-Buitter Saturation Voltage| Vcg(sat)* 0.1 0.5 Vv IC=100mA IB=10mA|
Base-Enitter Saturation Voltage VBE(sat)* 0.85 v Ic=100mA IB=10mA|
D.C. Current Gain Hpg » 50 Ic=50mA Vgg=5Y

80 170 Ic=100mA VCE=5V
30 Ic=500mA VoE=SV
Current Gain-Bandwidth Producf fp 100 200 MHS Ic=50mA  VCE=10V]

# Pulse Test 3 Pulse Width=O,3mS, Duty Cycle=l%



MPS-D05 MPS-D55

TYPICAL CHARACTERISTICS
(TA=250C unless otherwise noted)

Pt T I
2 ot vs Ta 250 Bpg va Ic
1. 200
A
150
Piot 1, e [
(g) 100
0.
50
VeE=5Y
0 B! t
200 1 10 100 1000
Ic (mA)
VeE(sat) & VBE(sat) vs I 250 Ir vs Ic
|[Pulse Tes VCE=10V
Ic=10I3
1.6 200
. 1
vox; z ﬁ' tg 1% { A
0.8 sat) | (Miz) 100 | A
0.4 A 50
VCE(sat) [T} o
%1 10 100 1000 1 10 100 1000
Ic (ma) Ic (ma)

1.78.65008.06508



MPS-LO1
NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS

CASE TO-92A
THE MPS-101 IS NPX SILICON PLANAR EPITAXIAL
TRANSISTOR FJOR GENERAL PURPOSE HIGH VOLTAGE
AMPLIFPIERS AND GAS DISCHARGE DISPLAY DRIVING
APPLICATIONS. IT FEATURES LOW COLLECTOR-
EMITTER SATURATION YOLTAGE AND HIGH FREQUENCY
RESPONSE.
EBC
ABSOLUTE MAXIMUM RATING
Collector-Base Voltage Ycpo 1407 »
Collector-Emitter Voltage VCEO 120V #
Emi tter-Base Yoltage VEBO 5v
Collector Current Ic 100mA
Collector Pesk Current (t ¢10mS) Iox S00mA
Total Power Dissipation @ T €25 Piot 1.2w
@ 7, <250 500mM
Operating Junction & Storage Temperature T3 Totg =55 to +150°C
BFE va Ic VBE(sat) & VCE(sat) vs IC
200 M Tas250¢ 1.Clmyoo50¢ pulse test
Pulse Test Ic=101p
T .
160 T el NI A
Hee ¢ N (") ;.6 L VEB! st
120 v ’
VYee=3Y
80 0.4
40 0.2_ VCE(sat -T11]
I
%.1 1 10 100 8.1 1 10 100

Ig (md) Ic (ma)



MPS-LO1T

MTRICAE_CKARACMIS‘HCS (TA=250C

unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO * 140 v Ic=0.1mA Ig=0
Collector-Enitter Breakdown Voltage |LVgpp » 120 v Ic=1mA  Ip=0
Emitter-Base Breakdown Voltage BYgpO 5 \ Ig=10pA  Ig=0
Collector Cuteff Current Icpo 1| pA | Vcp=75V Ip=0
Collector Cutoff Current | TeER 10 | pA | Vop=100V Rpg=lkn
Emitter Cutoff Current Igpo 0.1 | pA | VEB=4V Ig=0
Collector-Emitter Saturation Voltage VCE(sat) 0.2V Io=10mA IB=lmA

0.3 V | Ig=50mA Ip=SmA
Base-Emitter Saturation Voltage VBE(sat) 1.2 | V | Ic*10mA Ip=lmA
l.4 | V Ic=50mA Ip=SemA
D.C. Current Gain Hpg 50 300 IC=10mA VgE=SV
Current Gain Bandwidth Product £ 60 150 MAz | Ic=10mA V(g=10V
Collector-Bage Capacitance Cob 4 8 | pF | VoB=10V 1g=0
f=1MH2
Small Signal Current ®ain hee 30 Ic=lmA VgE=10V
fwlkfz
* Special classification of breakdown voltage is available as follows.
ORDER PART NO. BVCBO (min) | LVcEQ (min)
MPS-L01 140V 120v
MPS-101A 140V 140V -
MPS-LO1B 170v 170v
fr v Ig Cib & Cob vs Vg
200 TA=25°C (sF) Tp=250C
VeE=10V IE=0
160 f=1MEz
N 100
T 20 v i
(MAz) /] T E
80 /| Cibr
10
40 t—CobHHH
"
°1 10 100 ll 10 100
Ic (ma) R (V)

12.77.71008



MSB492
PNP SILICON PLANAR EPITAXIAL MEDIUM POWER TRANSISTOR -

THE MSB492 IS PNP SILICON PLANAR EPITAXIAL

TRANSISTOR INTENDED 70 REPLACE THE GERMANIUM TO-92A CASE " WITH X—67 HEAT SINK
TYPE 283492. IT FEATURES HIGH CURRENT .

CAPACITY AND IS SUITABLE FOR STROBO FLASH AND

AUDIO POVER AMPLIFIER APPLICATIONS. (.
THE MSB492 IS PACKED IN T0-924 PLASTIC CASE S
WITH OPTIONAL X-67 HEAT SINK. o
] o,
EBC
ABSOLUTE MAXTMUM RATINGS
Collector-Base Voltage -VcBo 25v
Collector-Emitter Voltage (Rpg=1008) -VeER 25v
Emitter-Base Voltage -VERO 6V
" Collector Current -Ic 2A
Collector Peak Current (t <10mS) -IcM 4A
Total Power Dissipation @ Tg g 25°C Ptot 1.5W
With X-67 Heat Sink, Tj <25°C 800mW
JNo Heat Sink, Tj£259C 625nW
Operating Junction & Storage Temperature Tj & Tetg =55 to +150°C

ELECTRICAL cmmm:mcs (Ta=250C unless otherwise noted)

SYMBOL MIN TYP MAX | UNIT | TEST CONDITIONS
Collector Cutott Current -IcEo 10| pA | -VCE=15V Ip=~0
Emitter Cutoff Current -1xB0 10 | pA |-VEB=6V Ig=0
Collector-Emitter Saturation Yoltage | -VCE(sat)* 0.250.5| Vv |-Ic=l1A -IP=0.1A
Base-Emitter Saturation Voltage -VBE(sat)* 1 13|V =Ic=lA -~IB=0.1A}
D.C. Current Gain (note) Arg 1 * 80 160 360 ~Ig=0.24 ~Vgg=1V

HPE 2 * 40 75 -Ig=2A  -VCp=1YV]
c t Gain-Bandwidth Product fp 100 MHz | ~Ig=0.1A -V gprdV]
Collector-Base Capacitance Cob 28 PP | -VoB=10V IE=0

f=1MHz

# Pulse Test : Pulse Width=0,3amS, Duty Cycle=1%

note s Hye ) is classified as follws. Group B : 80-160 Group C s 120-240
Group D s 180-360



MSB492

TYPICAL CHARACTERISTICS (TA=250C, Pulse Test)

200 HYE vs I VCE(sat) & VBE(sat) vs IC
L1 ~VeE-10¥ 1 Ig-1018
150 1 1.2
Vcn-v; N
HPE M YOLT 1.0 .SA-
100 o.8] | ’qﬁ,&""‘ al '
0.6 |t /
y
50 0.4 V.
02 1 ecR(sst)
[} O ju
0.01 0.1 1 10 0. 0.1 0
-Ic (a) -Ic (a)
TYPICAL APPLICATION : STROBO FLASH UNIT
1 i 1l5599
6&; |
Vccé MSB492C l.zmsz}.mn
(two 1.5V cells) d . 220,1’ 3z
v \ _o.o33m
| = 400V,
5 I
Coil D.C. Resistance 1-2 H 0.15 ohm
3-4 t 0.25 ohm
5-6 190 ohm
Coil Turn Ratio 1-2 : 1.5
3-4 t 1.0
5-6 : 200

Standby Current

Recycling Time

150mA @ Vec=3V
60mA @ Vee=2V

9 Sec. using zinc
carbon battery.

12,77.0810¢(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 T0 :
RN 4921, RN 4922 AND RN 4923 RESPECTIVELY.

E

Collector-Base Voltage - VCBO 40V 60V 80V
Collector-Emitter Voltage - VCEo 40V 60v 80v
Emitter-Base Voltage - VEBO 5V
Collector Current -Ic 3A

Base Current - I3 1A

Total Power Dissipation @ TC€25°C Piot 30w
Operating and Storage Junction T3 Tatg ~55 to +150°C

Temperature Range

THERMAL RESISTANCE

Junction to Case Ojc 4,17°C/W  max.
Rt ™* T, SAFE OPERATING AREA (D.C.)
10 =1
’"I Tex259
o T '
= -~ "
3 < n
3 N g I
P Qﬁr - 1 Sz
& I "
4
S  —
1 \\03' 0.3 RN4918
*’% RN4919
}\‘ RN4920~]
0 0.1 l L1 I
0 100 200 3 10 100



RN4918 RN4919 RN4920

ELECTRICAL CHARACTERISTICS (TA=25°C  unless otherwise noted

PARAMETER SYMBOL MIN MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage | -LVggo * -Ip=0.1A Ip=0
RN4918 40 v
RNL919 60 v
RN4 920 80 v
Collector Cutoff Current -Icgo 0.1 | mA | VcBeRated VgpyIg=0
Collector Cutoff Current RN4918 - ICED 0.5 mA |~VcE=20V Ig=0
0.5 | mA |-VeE=30V Ip=0
RN4920 0.5 | mA |-VegelOV Ip=0
Collector Cutoff Current -Icey 0.1 | mA | Vcg=Rated Vemo
~ Vgpal.5V
0.5 mA VCE=Rated Vcro
~Vgpel,5V
To=1250C
Emitter Cutoff Current - Igpo 1 | mA [-Vgg=5V Ig=0
Base-Emitter voltage - VBE * 1.3 V |~IC=1lA -VeE=1V
Base-Buitter Ssturation Voltage = VBE(sat )* 1.3 V. |-Ic=1A -Ip~0.1A
Collector-Beitter Saturation Voltage| —VCE(sat)* 0.6 | V |=~IgelA -Ip=0.1A
D.C. Current Gain HFE * 40 -Ic=50mA ~VCE=1V
20 100 ~IC=500mA-VCE=1V
10 ~Ic=1lA -Vep=1V
Current Gain-Bandwidth Product tr 3 Miz | ~Ig=250mA —VgE=10V
Collector-Base Capacitance ' Gob 100 | pF | -Vep=10V Iz=0
£= 1MHz
8mall Signal Current Gain hte 25 ~Ig=250mA -Vgp=10V
f=1kHz
* Pulse Test : Pulse Width=~0.3mS, Duty Cycle=1%
e Nowurszen ™ T i VeE(sat) & YBE v2 Ic
’ | : IR
1. 1.4 'm l:ulse Test
3T s
1.0 1. il
ERD ' 5 Vor -
2 0.8 ; ¥ 0.8, Vg =
o 0.6 1 0.
0.4} - 0.
. 3‘1“1 v’!ost ch(- at)
0.2} CE 0.3 @ Ic.1013 1]
TA=250C . | 0 -
0,01 0.1 1 10 0.01 0.1 1 10

-— - . s
I ) Ip ) 2eT7.0870



RN4921 RN4922 RN4923
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE RN 4921, RN 4922 AND RN 4923 ARE NPN
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
BN 4918, RN 4919 AND RN 4920 RESPECTIVELY.

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

* Collector Current

Base Current
Total Power Dissipation @ Tc<25°C

Operating and Storage Junction
Temperature Range

THERMAL RESISTANCE
Junction to Case

Ptot vs 'rA
ST
£
=z
2 TINGS
Ny N Xy
2 \o*%
G
N
lOi» \&
L N
o

CASE T0-220B

BCE

RN 4921 RN 4922 RN 4923
8ov
8ov

VeBo 40V 60V
VCEO " q0v 60v
VEBO 5v
Ic SA
Ip 1A
Ptot 30w
Tj, Tatg -55 to +150°C
Qjc 4417°C/W  max.
SAFE OPERATING AREA (1.C.)
10 Tea500
3 X
-
2 N
~° — — :
AV
Y
RN4921 N\
03 ey
RN4923-1
B L |
01, 3 10 30 100

Vex(v)



RN4921 RN4922 RN4923

ELECTRICAI CHARACYERISTICS (TA-25°C unless otherwise noted)

PARAMETER SYMBOL MIN MAX | UNIT TEST CONDITIONS
Collector-Emitter Breakdown Voltage |LVgeo * Ic=0.1A Ip=0
RN 4921 40 v
RN 4922 60 v
RN 4923 80 v
Collector Cutoff Current IcBo 0.1 m Vep=Rated Vgcpo IE=Of
Collector Cutoff Current RN 4921 |Icmo 0.5 mA Vog=20V  Ig=0
RN 4922 0.5 ma VCE=30V Ip=0
RN 4923 0.5 mA VCE=40V  Ip=0
Collector Cutoff Current ICEY 0.1 mA Veg=Rated Vopo
VEB=1.5V
0.5/ ma VeE=Rated Vg
. VEB=1.5V Te=1250C
Emitter Cutoff Current IgBO 1 mA VEB=SV Ig=0
Base~Emitter voltage VB * 1.3 v Ic=lA VeE=1V
Base-Emitter Saturation Voltage VBE(sat)#* 1.3 v Ic=1A Ip=0.1A
Collector-Emitter Saturation Voltage VeE(sat)* 0.6 v Ig=1A Ip=0.lA
D.C. Current Gain HyE * 40 Ic=S0mA  Veg=1V
20 100 Ic=500mA Veg=1V
10 Io=14A VCE=1V
Current Gain-Bandwidth Product fr 3 MHz Ic=250mA VCE=10V
Collector-Base Capacitance Cob 100 pF VeB=10V Ig=0
f=1MHZ
Small Signal Current Gain hte 25 Ic=250mA  Vog=10V
f=1kHz

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

Bep nowurzzen ¥ Ic VeE(sat) & VBE V8 I¢
1.6 1.6 AR ”II -
| Tas250c! . g b i.r; Tp=250C
4 1 verm2v] ST T ey Test
3 1.9 — iﬁ Pulse Test. 1.2 ‘ W it
[ | ii
g 14,04 B T 'E 1.0 VaE T T I,
2 | 4
% 00% | 1 & 0. o vcrlv
;‘e 0,6 1 0.6 i i
0.4 O g1t 1]
v(!E(sai‘.) ]
0. [ 0.3 @ Ica101p |l
8.0 10 8.01 0.1 1

10
12,77.8700E




$110
NPN SILICON PLANAR PHOTO TRANSISTOR CHIP

THE 8110 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 t 1,016 * 0.101mm square (40 * O.4mil aquare)
Chip Thickness s 0,15 * 0.025mm (6 ¢ 1mil)
Bonding Pads Area : Emitter : 0.143mm square
Base s 0.143am 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 | BVcpo - ' 30 v Ic-lPA Ip=0
Enitter-Collector Breakdown Voltage | BVgco 5 v Ig=0.1mA IB=0
Collector Cutoff Current Iceo 100 | nA | Veg=15V Ip=0
D.C. Current Gain Hyg * 150 350 850 VeE=5V Ic=lmA

# Hpg can be grouped at max/min = 2 s 1 upon request.



$110

LIGET CURRENT (Iy) CHARACTERISTICS

IL ve VcE IL_vs BFE
6 10 >
| L A . H=10mM/ om
- <18m/cn ( 'f) 3 7 omv/ on?
< T 7
(ma) 4 Belan/cm? | X Ew2eW/cm2
- |
3 H-10m¥/cn2 — 0.3 7
2 Hebud/on 0.1
1 He=2nW/cn? 0.03 Pp=250C
0 TA=25%C Vo5V
1) 10 20 30 0:016™" 00 400 600 800 1000
VeE (V) HFE @ IC<=lmA
‘ TO D.C. POWER SUPPLY
m lamp @ 2854°K colour temperature
X (Type : 6V21C.P. tungsten lamp)
h " .
: Irradiance (H) = Radiated Power from
I 4wh2
where h is the distance
measured from plan of
filament to plan of chip.
SPECTRAL CHARACTERISTICS ‘TA-22°C) SWITCHING CHARACTERISTICS (TA=25°C
The switching characteristics is
RELATIVE RESPONSE measured with the following circuit
v8 WAVELENGTH arrangement.
100
€ 5 Veo=5V
=] \ IIL-IIIA
§ o
£ ] )
o Source
40 —_ Light current rise time:2.8pS typ.
E B Ky Light\current fall time:2.8pS typ.
é 20 \ oUT
1000
o L1 N
2 4 6 8 1 1.2

VAVELENGTH  (pm) =

3.78



2N930 2N3548

COMPLEMENTARY
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE 2N930 (NPN) AND 2N3548 (PNP) ARE SILICOR CASE T0-18
PLARAR EPITAXIAL TRANSISTORS FOR USE IN AF
SMALL SIGNAL AMPLIFIERS AND DIRECT COUPLED
CIRCUITS. ‘
CBE
ABSOLUTE MAXTMUM RATINGS rfer po-p drvcm, voltoge and currant soloss e megativs. ggzogm! 2N3548(PNP
Collector-Base Voltage VeBo 45V 60V
Collector-Emitter Voltage VeEo 45v 45V
Bnitter-Base Voltage VEBO 5V 6V
Collector Current Ic 100mA ## 100mA
Total Power Dissipation (TA% 250C) Piot 300mW 400mw
Junction Temperature T§ 1750¢C 200°0¢C
Storage Temperature Range Tatg -65 to 2000C
** 30mA in JED"C registration.
ELECTRICA CHARACTERISTICS (TA=259C unlesg otherwise noted)
N930 [2N3548 o
PARAMETER SYMEOL MIN MAXIMIN MAX UNIT| TEST CONDITIONS
Collector-Britter Breakdown LVCEO 45 45 \ Ic=10mA (Pulsed)
Voltage ' IB=0
Collector Cutoff Current IcES 10 10 | nA | VCE=45V VBE=O
10 10 | pA | Vop=45V V=0
TA=1700C
Emitter Cutoff Current IEBO 10 10 | nA | VEB=5V Ic=0
Collector-Emitter Saturation VCE(sat) 1 1 |V | IC=10mA IB=0.5mA
Voltage
Base-Emitter Breakdown Voltage| VBE(sat)l 0.6 1 0.6 11|V Ic=10mA IB=0.5ma
D.C. Current Gain HFE 100 300{100 300 Ic=10pA VEE=SV
150 Ic=100pA VCE=5V
150 Ic=500pA  VCE=5V
600 600 Ic=10mA VCE=5V
20 20 Ic=10pA VCE=5V
Ta=-550C
Current Gain-Bandwidth Product| frp 30 MHz| Ip=0.5mA VCE=5V
60 150 | MHz| IC=lmA VCE=5V
Collector-Base Capacitance Cob 8 8 | PF | VCcp=5V Ig=0 f=1MHz]
Noise Figure XF 3 4 | dB | Ig=1 Ver=5v




2N930 2N3548

PARAMETER SYMBOL | 2§930 | 2N3548 | UNIT | TEST CONDITIONS
MIN MAX | MIN MAX

Small Signal Current Gain hte | 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 hib 25 32 2 |Ic=lmA Vop=SV
Output Admittance hob 1 | py |felEE
Voltage Feedback Ratio hrb 6 |x10?

TYPICAL CHARACTERISTICS AT Ta=260C

D.C. CURRENT GAIN
v8 COLLECTOR CURRENT

VBE AND VCE(sat)
vs COLLECTOR CURRENT

- Pulse Test
Heg i Pulse Test W)
VgV
600 M2
10
Vee L
400 08 @ Vee=sv .
s 1 I i
0 11 VCE(sat)
02 @ Ic=20 1g =
Ly
0 0 T 1111
0.01 0.1 1 10 100 0.1 1 10 100
Ig (mA) Ic (mA)
CURRENT GAIN — BANDWIDTH PRODUCT BROAD BAND NOISE FIGURE
VS COLLECTOR CURRENT . vs OOLI-ECITOT CURRENT
fr NF . I Veg=sV
i fu HzH
{MHz) (dBl\ TR ﬁGI TT 10-15K Hz
300 ce=3V 3N
\‘
N
200 2 N Rg=1Ka|
' e \\ e
1 N Rg=2Ka:
s N ([ h .
100 y N 1 [ Rg=bKer
+H
i Rg=10Kn
0 | 14l [\] S
10 100 1
0.1 1 10 100
Ic (mA) Ic WA

2.78.4500B,0450B



2N2102 2N4036

COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE 2N2102(NPN) AND 2N4036(PNP) ARE COMPLEMENTARY
STLICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF
MEDIUM POWER DRIVERS AND OUTPUTS, AS WELL AS FOR

SWITCHING APPLICATIONS.

ABSOLUTE MAXIMUM RATINGS f«

Collector-Base Voltage

Collector-Emitter Voltage

Enitter-Base Voltage

Collector Current

Total Power Dissipation (Tg<25°C)
(Tass250C)

VcBo

VcEo
VEBO

Ic
Pot

Operating Junction & Storage Temperature Tj, Tgtg

CASE TO=39

2

CEB

2N2102(NPR)

120v
65V

v

1A

1w

2N4036 (PNP)

9oV
65v
v

-65 to 200°C

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise nqted)

2N2102 284036
PARAMETER SYMBOL MIN MAX |MIN MaX~ E’NI’I' TEST CONDITIONS
Collector-Base Breakdown Voltage BVcRO 120 90 v Ic=0.1mA Ip=O0
Collector-Emitter Breakdown Voltage | LVCER # | 80 v I¢=100mA RBE=105-
Collector-Emitter Breakdown Voltage Ichv - 85 v Ic=100mA VER=1.5V|
Collector-Emitter Breakdown Voltage | LVcro » | 65 65 v Ic=100mA Ip=0
Emitter-Base Breakdown Voltage BVERO 7 7 v IE=O.1mA Ic=0
Collector Cutoff Current Icro 2 nA | VCB=60V Ig=0
100 | nA Vecp=90V 1Ig=0
Collector Cutoff Current IcEY 100 | pA | VCE=30V VEB=1.5V]
TA=1500C
Emitter Cutoff Current IERO 5 20 [ nA VEB=5V 1C=0C
D.C. Current Gain Hpg # 10 Ic=0.01mA VeE=10V]
20 20 Ic=0.1mA VCE=10V
40 120 | 40 140 Ic=150mA VCE=10V
25 20 Ic=500mA VCE=10V
10 Ig=1A  VCE=10V
35 Ic=10mA VCE=10V
20 200 Ic=150mA VCg=2V




2N2102 2N4036

2K2102 2K40 .

PARAMETER SYMBOL MIF MAX |MIN Max UNIT| TEST CONDITIONS
Collector-Emitter Saturation Voltage VCE(sat ) 0.5 0.65 | v I0=150mA  Ip=15mA
Base-Emi tter Saturation Voltage VBE(sat)* 1.1 14 | V Ic=150mA IB=15mA
Current Gain-Bandwidth Product fp 60 60 MHz | Ic=50mA VCE=10V
Collector-Base Capacitance Cob 10 30 | pF | Vcp=10V 1IE=0

f=1MHz
Emitter-Base Capacitance .| cib 80 90 | pF | VEp=0.5V Ig=0
g f=1M4z
Noise Figure NF 6 dB | Ic=0.3mA VCE=10V
f=1kHz RG=5105
Turn-On Time ton 110 | nS | Ic=150mA IRl=15mA
Vee=30V
Turn-0ff Time toff 700 | nS | I¢=150mA
I1p]=-1p2=15mA Vcc-}OJ

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

Ptot vs T
ton - toff SWITCHING 8
6 2
4V -30v 20,
Ptot e
20yS 2008 4 Y
1 1F ] oun ™) e
-svid o—of 24036 p ¥
TO O8CILLOSCOPE Ne
tr <15ns t~ 18 O Heqt sink
tf <15ns Zie % 100 k81 N
= = 0 5 100 150 200
Ta (%)

HFE (NORMALIZED) vs I¢

Vi \ 1
2.0 The350g 1.('\cr-:(am) & VBE(sat) & VBE vs IC
" Pulsc Test | ;
~ 1.6 VCE=10V 0.8 1 Bz
. alt
g VEE(eaty
2] —e 1C=)
1.2 06 humet LU Ta=250c
: ‘mﬁ- A0V Pulse Test
0.8 L1 N vorr p—t@ YCE- 1
E : N 0.4
004 A .
0-2 VCE(sat
[ o i@ Ic=101IB
1 0 100 1000 1 10 100 1000
Ic (ma) Ic (ma)

1.78.8100B,08108



2N2222 2N2222A PN2222 PN2222A
NPN SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

THE 2N2222, 2N2222A, PN2222, PN2222A ARE CASE T0-18 CASE T0-924

NPN SILICON PLANAR EPITAXIAL TRANSISTORS

FOR GENERAL PURPOSE AMPLIFIERS AND MEDIUM

SPEED SWITCHING APPLICATIONS. THEY ARE

COMPLEMENTARY TO THE PNP TYPE 2N2907,

2N2907A, PN2907, PN290TA RESPECTIVELY.

THE 2N2222, 2N2222A ARE PACKED IN T0-18.

THE PN2222, PN2222A ARE PACKED IN TO-92A. CBE EBC
2N2222 PN2222
2N2222A PN2222A

ABSOLUTE MAXIMUM RATINGS 2N2222 2N2222A PN2222 PN22224

Collector-Base Voltage VeBO 60v 75V 60V 757

Collector-Emitter Voltage VCEO 30V 40V 30v 40V

Bmitter-Base Voltage VEBO 5V 6V 5V 6V

Collector Current Ic 0.8A 0.84 0.8A 0.8A

Total Power Dissipation (Tc €25°) Pyot 1.8w 1.8W  l.2W 1.2w

(Ta<€25°c) 500mW  500mW  500mW  500mW

Junction Temperature T3 175¢0c 175°C  1509¢C 150°C

Storage Temperature Range Tatg -65 to 200°C -55 to 150°C

ELECTRICAL CHARACTERISTICS (Ta=2597 unless otherwise noted)
. oN2222 | 2N22224

PAﬁAME‘!’ER SYMBOL | PN2222 | PN2222A|UNIT TEST CONDITIONS
MIN MAX | MIN MAX
Collector-Base Breakdown Voltage | BVcpo 60 75 Vv | Ic=0.0lmA Ig=0
Collector-Emitter Breakdown Voltage|LVcpp # | 30 40 v Ig=10mA 1p=0
Emitter-Base Breakdown Voltage BVEBo 5 6 v Ip=0.0lmA Ic=0
Collector Cutoff Current I 10 nA | Vcp=50V  Ig=0
oree €80 10] nA | Vop=60V  Ig=0
10 PA | VCB=50V Ig=0 Tp=150C
10| pA | VcB=60V IE=0 Ty=150°C
Collector Cutoff Current IcEV 10| nA | VCE=60V VgB=3V
Emitter Cutoff Current Irpo 10 10| nA | Vgp=3V Ic=0

Base Cutoff Current h3:4 20| nA | VCE=60V VEB=3V




2N2222 2N2222A PN2222 PN2222A

| 2N2222 | 2N2222A
PARAMETER Sympor, | PN2222 | PN2222K lywrm| RSP CONDITIONS
MIN MAX [ MIN MAX
Collector-Emitter Saturation VCE(sat)# 0.4 0.3 | ¥ [Ic=150mA Ip=15mA
Voltage 1.6 1.0 | V |Ig=500mA Ip=50mA
Base-Emitter Saturation Voltage VBE(sat)® 1.3/ 0.6 1.2 | V [Ic=150mA Ip=15mA
2.6 2,0 | Vv [I1g=500mA Ip=50mA
D.C. Current Gain Hpg * 35 35 Ic=0.1mA VCE=10V
50 50 In=1mA VeE=10V
75 75 Ic=10mA V=10V
100 300 | 100 300 Ic=150mA Vog=10V
30 40 Tc=500mA  Vep=10V
50 50 Ic=150mA VCE=1V
35 Ic=10mA VoE=10V Tp=-550C
Current Gain-Bandwidth Product fp 250 300 MHz |[Ic=20mA VCE=20V
Collactor-Base Capacitance Cob 8 8 | oF [Vcp=10V Ip=0 f=100kHz
Enitter-Base Capacitance cib 25 25 | pF |[Vgp=0.5V Ig=0 f=100kHz
Collector-Base Time Constant CoTbb' 150 | pS [Ic=20mA VCE=20V
f'=31.8MH2
Noise Figure NF 4 | 4B |[I¢=0.1mA VgEg=10V
f=1kHz RG=lk £t
Input Impedance hie 2 8 | KQ [Ic=1mA VCE=1OV f=1kRz
0.25 1.25] KQ [Ic=10mA Vcg=10V f=lkHz
Voltage Peedback Ratio hre . 8 [x1074Ic=1mA VCE=10V f=1kHz
4 [x10~41c=10mA VCE=10V f=1kHz
Small Signal Current Gain hfe 50 300 Ic=lmA VcE=10V f=lkHz
75 375 Ic=10mA VCE=10V f=1kHz
Output Admittance hoe 5 35 | pv [Ic=lmA VCE=1OV f=lkHz
25 200 | pU [Ic=10mA Veg=10V f=lkHz
Delay Time ta 10 | nS [Ic=150mA Ip]=15mA Vce=30V|
Rise Time tr 25 | nS [Ic=150mA IB1=15mA Vce=30'
Storage Time ts 225 [ nS [Ic=150mA IBl=-Ipo~15mA
Vee=30V
Pall Time te ] 60 | nS (Ic=150mA IBl=-Ip2=15mA
Vec=30V

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



2N2222 2N2222A PN2222 PN2222A

SWITCHING TIME TEST CIRCUITS

ton SWITCHING Vegt-8SV  Vece oWV tott SWITCHING

uv-rI‘E wiz 3mea J?: Lol ‘-n "
0

ol IO B
. v
™ owa
PWC200m  ‘wu
,<20m W~ 10u
= Zn=s0N

= =

Zin=500
- TcS<&om

All waveforms are monitored on an oscillescope with Rin3 100KQ ,

, Cin$12pF, tpg5nS.

Ptot vs Ta Piot va Ta
2.0¢ I 7N2222 2.0 PN2222
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2N2222 2N2222A PN2222 PN2222A

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)

HFE vs Ic
20 | Vg=10V
H Pulse Test
200
LT
Hpg 150
100 |
50 t
0 1
1 10 100 1000
Ic (ma)
fr vs Ic
500 VCE-20'17|
400 i
/] |
300
fo ‘
(MHz)
100
]
° l
1 10 100 1000
Ic (mA)

VeE(sat) & VsE(sat) vs Ic

N T Ic<i01g
Pulse Test
1.6 ]
1.2
VOLT ”II >
0.8 (sat W44
pe(eet )y
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10 100 1000
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200
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2N2586 2N3964
COMPLEMENTARY
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE 2N2586 (NPN) AND 2N3964 (PNP) ARE COMPLEMENTARY

SILICON PLANAR EPITAXIAL TRANSISTORS. FOR USE IN AF

LOW NOISE SMALL SIGNAL AMPLIFIER CIRCUITS.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage

Collector-BEmitter Voltage

Bmitter-Base Voltage

Collector Current

Total Power Dissipation (Tc €250C)
(Ta €250C)

Junction Temperature

Storage Temperature Range

*# 30mA in JEDEC registration.

vcBo
VcEO

Ic
Ptot

T3
Tatg

CASE T0-18

282 NPX 2N3964(PNP)

60v 45V
45V 45V
6V 6V
100mA ## 200mA
600mW l.2w
300mW 360mwW
175° 2000C
-65 to 200°C

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

PARAMETER sypoL [ 2N2586
Collector-Base Breakdown Voltage|BVepp | 60
Collector-Emitter Breakdown BVcES

Vol tage
Collector-Emitter Breakdown LVcEO 45
Voltage
Emi tter-Base Breakdown Voltage |BVERQ 6
Collector Cutoff Current IcRO 2
Collector Cutoff Current ICES 2
10

UNIT| TEST CONDITIONS

2K3964
mPsmx
45 -
45
45
6
10
10
10

-

IB=0

VCB=45V
VCB=40V

VCE=45V
VCE=40V

TE BB BB < <

V. Ic=0.0lmA IE=0
Ic=0.01mA VBE=0

Ic=10mA(Pulsed)

Ic=5mA(Pulsed) Ip=0
Ig=0.0lmA Ig=0

VCE=45V VBE=0 TA=170°C
VCE=40V VBE=0 TA=150°C]

Ig=0
1g=0
VEE=0
VRE=0




2N2586 2N3964

7N2586 | 2N3964 :
PARAMETER sl |\ 212°ber | von max |UNIT | TEST comDITIONS
Enitter Cutoff Current IgRo 2 nA |Vgp=5V Ic=0
10 | nA |VEpedv Ig=0
Collector-Emitter Saturation VCE(sat) 0.5 0.25| v IC=10mA IP=0.5mA
Voltage 04| V Ic=50mA IR=5mA
Base-Emitter Saturation Voltage VpE(sat)| 0.7 0.9 09| V Ic=10mA IB=0.5mA
095 | Vv IC=50mA IB=5mA
D.C. Current Gain Hyg 80 180 Ic=lpA VCE=5V
120 360 |250 500 Ic=10pA VCE=SV
250 I¢=100pA VCE=5V
150 Ic=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=5V
TA=-550C
800 Ic=1mA  VCE=SV
TA=1000C
90 Ic=50mA VCE=5V
TA=-550C
Current Gain-Bandwidth Product fp 45 50 160 Ic=0.5aA VCE=SV
Collector-Base Capacitance Cob 7 6| pP |VCB=5V Ig=0 f=1MHz
Emitter-Base Capacitance Ccib 15 | pP | VEB=0.5V IC=0 felMHz
Noise Figure NF
3 dB | Ic=10pA VCE=SV
- RG=10Ka f=1kHz
3.5 dB | IcslpA  VOE=SV
Rg=lMa  f=1kHsz
2 4B |Ic=10pA VCE=SV
Rg=10Ka f=10KHz
2 dB | Ic=lpA = VCE=SV
Rg=lMa  f=10KHz
Noise Figure NF
2| dB | Ig=20pA VCE=SV
RG=10Kn. £=10Hz-10KHz|
2| 4B | Ic=20pA VCE=5Y
Rge=10Ka f=10KHz
2| 4B | Ic=20pA VCE=SV
Rg=10Kn f=1KHs
4| dB | IC=20pA VCE=5V
RG=10KQ f=100Hs
8| dB | Ic=20pA VCE=5V
RG=10K0 f=10Hs
Input Impedance hie 4.5 18 6 20| KQ | IC=lmA VCE=5V f=1KHs]
Voltage Peedback Ratio hre 10 | x1074 Ic=lmA VCE=5V f=1KHs
Small Signel Current Gain hfe 150 600 | 250 700 -IC*1lmA VCE=SV f=1KHz|
Output Admittance hoe i 100 5 50 IC=1mA VCE=5V f«1KHz

-73 45008.04508/04 308



2N2907 2N2907A PN2907 PN2907A
PNP SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

i CASE T0-18 CASE TC-92A
THE 2N2907, 2N290TA, PN2907, PN290TA ARE

PNP SILICON PLANAR EPITAXTAL TRANSISTORS
FOR GENERAL PURPOSE AMPLIFIERS AND MEDIUM
SPEED SWITCHING APPLICATIONS. THEY ARE
CBE EBC

COMPLEMENTARY 70 THE NPN TYPE 2N2222,
2N2222A, PN2222, PN2222A RESPECTIVELY.
THE 2N2907, 2N2907A ARE PACKED IN TO-18.
THE PN2907, PN290TA AR% PACKED IN TO-92A.

2K2907 PN2907

2K2907A PN2307A
ABSOLUTE MAXIMUM RATINGS 2N2907 2N290TA PN2907 PN290TA
Collector-Base Voltage ~VcBo 60V 60V 60V 60V
Collector-Emitter Voltage -VCEO 40v 60V 40v 60V
Emitter-Base Voltage -VERo 5V v 5v 5v
Collector Current -I¢ 0.64 0.64  0.6A 0.6A
Total Power Dissipation (Tg< 25°C) Pyot 1.8% 1.8W  l.2w l.2w

(Ta £25°C) 400mW 400mW  500mW 5&!"

Junction Temperature T 200°¢ 200°C  150°C 150°¢
Storage Temperature Range Tatg -65 to 200°C =55 to 150°C

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

21!%38; 2N2907A

PARAMETER SYMBOL | PN PN2907A |uwIT| TEST CONDITIONS

MIN MAX | MIN MAX
Collector-Base Breakdown Voltage -BVepo 60 60 V |-Ic=0.0lmA IE=0
Collector-Emitter Breakdown Voltagel -LVcpp # 40 60 Vv | -Ic=10mA Ip=0
Emitter-Base Breakdown Voltage -Wm 5 5 v -IE-O.OliA Ig=0
Collector Cutoff Current -I¢Bo 20 10 | nA | -Vgp=50V Ig=0

20 10 [ pA | -VeB=50V Ig=0 Tp=150°C
Collector Cutoff Current ~-Icey 50 50 | nA | =VCE=30V ~VER=0.5V
Base Cutoff Current ~IpL 50 50 | nA | -Vog=30V -VEB=0.5V
Collector-Emitter Saturation -VCE(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 sympor, | PN2907 |PN290TA |ynr TEST COMDITIONS
MIN MAX | MIN MAX
Base-Emitter Saturation Voltage VBE(sat)*| 1.3 13|V =Ic=150mA ~Ip=15mA
2.6 2.6 | v ~Ic=500mA -Ip=50mA
D.C. Current Gain BFE « 35 15 -Ic=0.1mA ~VCE=10V
50 100 ~Ig=lmA <VCE=10V
75 100 ~Ic=10mA <VCE=10V
160 300 {100 300 =Ic=150mA -VCEp=10V
30 50 «=Ig=500mA -VCE=10V
Current Gain-Bandwidth Product | fp 200 200 MHs ~Ic=50mA -~VCE=20V
Collector-Base Capacitance Cod 8 8 | pP =~Vep=10V Ig=0
£=100kHz
Emitter-Base Capacitance Civ 30 30 | pP ~VEB=2V Ic=0
| f=100kHs
Turn-On Time ton 45 | nS -I¢=150mA -IBl=15mA
=Veo=30V
Turn-Off Time toff 100 | n8 =I¢=150mA -Ip) =Ip2=15mA
V=6V
Delay Time tq 10 0 |ns ~Ig=150mA -Ip1=15mA
=Voo=30V
Rise Time tr 40 40 | ns ~Ic=150mA -Ip]=15wA
~Voo=30V
Storage Time tg 80 80 |nS ~Ic=150mA -Ip)=Ip2=15mAl
~Voc=6V
Pall Time tp 30 30 |ns ~Ig=150mA -IB1=Ip2=15mA|

~Voo=6V

* Pulse Test s Pulse Width=0,3mS, Duty Cyclesl%



2N2907 2N2907A PN2907 PN2907A

SWITCHING TIME TEST CIRCUITS

All waveforms are monitored on an oscilloscope with
Rin3»100K0, Cin€12p®, tr€5nS.

2.0

1.5

1.0

Ptot
0.5

Ptot vs Ty 2.0 Ptot vs Ta
2N2907 ° PN2907
A PN290TA
1.5
00
&,
o b Piot 1.0
"'% W)
0.5




2N2907 2N2907A PN2907 PN2907A

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)

250 Beg va I¢ 2.0 YCE(sat) & VBE(sat) va Ic
ol LI ' M 1c-1013
S 1l Pulse Test
200 1.6
. i
: \
1.2
1% : -voLT ]
1 -
100 —t— H 0.8 'W('al;"'
50 |- 0.4 i
-VCE=10Y YCE sat)
o (Pulse Test “ o {
r 10 100 1000 1 10I 100 1000 .
=Ic (mA) c (mA)
fr vs Ic 250 SWITCHING TIME vs I¢
500 -VeE=20V | T -Vee=15v
) ' il | .IP,‘.,I.‘.’,Im'm‘?
400 200 ; HHiti—
l il
fr 300 150 : & -
L4
(iz) (n5) N j_ I
i ¢ r
100 * L
200 VY
4 TN ;
100 ; 50 \ ! x
; Y !
0 i 0 | [ !
1 10 100 - 1000 1 10 100 1000
-Ic (n‘) -Ip (.A)

1.78.0610B



2N3019 2N3020
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE 2N3019, 2N3020 ARE NPN SILICON PLANAR
EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER
DRIVERS AND OUTPUTS, AS WELL AS POR SWITCH-
IRG APFLICATIONS UP TO 1 AMPERE. THEY ARE
COMPLEMENTARY TO THE PNP 2N4033, 2§4031.

CEB

ABSOLUTE MAXIMUM RATINGS

Collector-Base 7ultage VcBO 140V
Collector-Emitter Voltage VCEO 8ov
Emitger-Base Voltage VEBO v
Collector Current Ic 1a
Total Power Dissipation (Tc<25°C) Pgot 5w
(Ta<.250C) 800mW
Operating Junction & Storage Temperature Tjs Tstg -65 to 2000C
s Ptot va T 2.0 1F! Nomg_m)i vs Ic
] Ta=25%%]
Pulse Test
A 1.6 VCE=10
6 E :
Peot 5]
) 1.2 =
- N
£ 0.8
E N
0.4
O
1 10 100 1000

Ta (°c) v Ic (sa)



2N3019 2N3020

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)
2N3019 2N3020
PARAMETER SYMBOL MIN Max| voN~ max UNIT TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBo |140 140 v IcwO.lmA IE=O
Collector-Emitter Breakdown Voltage | LVCEO * | 80 80 v Ic=30mA IB=0
Emitter-Base Breakdown Voltage BVERO 7 K v IE=0.1mA I(=0
Collector Cutoff Current Icro 10 10 | nA Vep=90V Ip=0
10 10| pA VCB=90V IE=0
TA=1500C
Emitter Cutoff Current IEBO 10 10| nA VEB=5Y 1C=0
Collector-Bmi tter Saturation Voltage| VeE(sat)® 0.2 0.2 v * | Ice150mA Ip-15ma
0.5 0.5 Vv Ic=500mA IB=50mA
Base-Emitter Saturation Voltage vm(gat)'l 1.1 11| Vv IC=150mA IB=15mA
D.C. Current Gain HFE # 50 30 100 1c=0.1mA VCE=10V
90 40 120 IC=10mA VCE=10V
100 300 40 120 Ic=150mA VCE=10V
50 30 100 Ic=500mA VCE=10V
15 15 Ic=2A VCE=10V
40 IC=150mA VCE=10V
Ta=-550C
Current Gain-Bandwidth Product fp 100 80 MHz Ic=50mA VCE=10V
Collector-Base Capacitance Cob 12 12 | pF Vcp=10V Ig=0
Emitter-Base Capacitance cid 60 60 | pF VEB=0.5V IC=0
f=1MHz
Collector-Base Time Constant Cerbb! 400 400 | psS Ic=10mA VCE=10V
f=4MHz
Noise Figure NP 4 dB Ic=0.1mA VCE=10V
i Ro=1Kn. f=1kHz
[Small Signel Current Gain (f=1kHz) |hee 80 400 30 200 Ic=lmA VCE=SV
Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
VCE(sat) & VBE(sat) & VBE vs IC 2 fp vs Ig
1.
Ta=25%
VCE=:
0.8]— kigg(ee®) BZs , CE=107
e 16_1013 ; fp
0.6 44! TA=25°C 1
B8 Pulse Test|
voLr o Tce % i (vmHs) -
0.4 1 ' \
0,2 4+ ’ﬁ: :
*“[{VcE(sat
e I1c.10I3 1]l
0 cg;bu
1 10 100 1000 1 .10 100 1000
Ic () Ic (ma)

1.78.81008



2N3053 2N4037

COMPLEMENTARY
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE 2N3053 (NPN) AND 2N4037 (PNR) ARE COMPLEMENTARY CASE 70-33
SILICON PLANAR EPITAXTAL TRANSISTORS FOR USE IN AP ("
MEDIUM POWER DRIVERS AND OUTPUTS, AS WELL AS FOR

SWITCHING APPLICATIONS.

CEB
OLUTE MAXIMUM RATINGS ‘» wwsn  2N3053(NPN)  2N4037(PNP)

Collector-Base Voltage VeBo 60v 6ay
Collector-Emitter Voltage Verpo 40V 40V
Emitter-Base Voltage VEBO 5V ™
Collector Current Ic 0.7A 1A
Total Power Dissipation (T¢g 250C) Piot ™

(TA< 250C) w
Operating Junction & Storage Temperature Tjr Tatg -65 to 2000C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER somor, | o000 | O3 fowre | Tes? comprrroNs
Coiloctor-nue Breakdown Voltage BVcBo 60 60 vV |Ic=0.lmA IpO
Collector-Emitter Breakdown Voltage | LVcgn # | 50 . V [ IC=100mA RRE~100

60 V | Ic=100mA REE=200n
Collector-Bnitter Breakdown Voltage | LVogpy « 60 V | Ic~100mA VEB-=1.5V]
Collector-Emitter Breakdown Voltage | LVego * | 40 40 vV |Ic~100mA In=0
Emitter-Base Breakdown Voltage BVERO 5 7 Vv |Ig=0.lmA Ic=0
Collector Cutoff Current teEy 0.25 PA | VCEa30V VEB«1.5Y
Collector Cutoff Current 1¢B0 0.25( pA | Vcp=60V Ip=0
Collector Cutoff Current IcEo 5 |pA | Vop=30V IB=0
Emitter Cutoff Current 1EBO 0.25 pA | VEp=4V IC=0
1 |pA |VEB=5V IC=0
Collector-Bmitter Saturation Voltage VCE(sat)* 1.4 ‘ 14|V Ic=150mA Ip=15mA
Base-Bmitter Saturation Voltage VeE(sat)®| 1.7 ¥ [ Ic-250mA Ip=15mA
D-C- Gurrent Gatn TE 1o 250 | 50 250 Tod30ms YORHOV
2 Ic=150mA VcE=2.5Y]




2N3053 2N4037

2N3053 | 2N4037
PARAMETER SYMBOL |\ 7n”idx [mrn feax | UWIT | TEST CONDITIONS
Current Gain-Bandwidth Product fr 100 60 MHz Tcs50mA  VCE=10V
Collector-Base Capacitance Cob 15 30| pP Vcp=10V IE=0
f=1MHz
Bnitter-Base Capacitance civ 80 90 | pF VEB=0.5V IC=0
f=1VHz
* Pulse Test : Pulse Width=0,3mS, Duty Cycle=14

TYPICAL CHARACTERISTICS

o Ptot vs Ta HFE (NORMALIZED) vs Ic
* T Ta=255¢
Pulsc Test
~ 1.6 VCeE=10V
6
& g
Ptot "’O 1.2
4 & L
) G E 0.8)
2 0.4 !
No Heat STnk [ﬂ] !ﬂ
0 0
0 50 100 150 200 1 10 100 1000
Ta (%) Ic (ma)
VCE(sat) & VBE(sat) & VBE vs IC 2 fp vg Ig
1, 50
o 1l [ Ta=2s50¢
VOEm
0.8 IIIL e 200
EE(o o |
—e 1c=) 1,
046 fumep=pert® Ta=25°c T 150
* 10V Pulse Test e
vorr "'P vee=1 f (MEs) Y
0.4 100
%
0.2 VCE(sat 30 !
e Ic.10I3 11H
0 C=10 v A o
1 10 100 1000 1 10 100 1000
Ic (ma) Ic (ma)

1.78.8100A.0810A




2N3107 through 2N3110

NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE 2N3107 TRROUGH 2N3110 ARF NPN STLICON FLANAR CASE T0-39
EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER DRIVERS g
AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICATIONS
UP 70 1 AMPERE. THEY AR® COMPLEMENTARY TO THE PNP
2NA032, 2N4030.
CEB
2N3107 2N3109
ABSOLUTE MAXTMUM RATINGS 2M3108 2N3110
Collector-Base Voltage -YeBo 100V . 80V
Collector-EBmitter Voltage VCED 60V 40V
Emitter-Base Voltage VEBO v v
Collector Current Ic 1A
Total Power Dissipation (Tg=<<250C) Ptot 5W
(Ta<<250¢C) 800mW
Operating Junction & Storage Temperature T3 Tstg -65 to 200°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
PARAMETER SYMBOL MIN MAX [UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BYcBO Ic=0.1mA Ig=0
2N3107, 2N3108 100 v
2N3109, 2N3110 80 v
Collector-Emitter Breakdown Voltane LVCED » Ic=30mA Ip=0
2N3107, 2N3108 . 60 v
2N3109, 2N3110 40 v
Emitter-Base Breakdown Voltage BYEBO 7 v Ig=O.1mA Ic=0
Collector Cutoff Current ICES 10 | nA VCE=60V  Vgp=0
Collector Cutoff Current (Tp.1500C) IcB0 10 | pA Vop=60V  IE-0
Emitter Cutoff Current IEBO 10 | nA VEB=5V  I¢=0
Collector-Emitter Saturation Voltage | Vog(sat)* 0.25('V IC=150mA IB=15mA
1.0 |V Ic=1A IB=0.1A
Base-Emitter Saturation Voltage VBE(sat)* 1.1 | V Ic=150mA Ip=15mA
2,0 v IC=1A  Ip=0.1A
D.C. Current Gain HFE *
2N3107, 2¥3109 only 35 Ig=0.1mA VCE=10V
100 300 IC=150mA VCE=1V
40 Ic=500mA  Vop=10V




2N3107

through 2N3110

PARAMETER SYMBOL MIN MAX | UNIT TEST CONDITIONS
2N3107, 2N3109 only Hpg # 30 Ic=150mA  Veg=10V TA=-5%
.C. Current Gain HFE * 20 Ic=0.1mA VQE=10V )
40 120 Ic=150mA VCE=1V .
2N3108, 2N3110 only 25 IC=500mA VCE=10V
15 Ic=150mA  VCE=10V TA=-59%
Current Gain-Bandwidth Product £ - IC=50mA VCE=10V
283107, 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 P VEB=0,5V Ir=0 f=1MHz
lwiise Figure (f=1KHz) NP 7 | a8 Ic=30pA VCE=10V RG=1KR
Turn~-On Time ton 200 nS IC=150mA Ip1=7.5mA
Turn-Off Time 2N3107, 2N3109 toff 1000 | nS Ic=150mA IRl=~IB2=7.5mA
2N3108, 2N3110 600 ns
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
8 Ptot vs T
ton - tofs SWITCHING
Peot
(W) 1,'(‘ ;
I
N 2,
\3
2 {Q“
. Ne
t OF INPUT PULSE < 15 ns :10‘?'::"'“':“" O Heat si-
t OF INPUT PULSE < 15 ns Z)y ~ 100 k2 0 50 - 100 150 200
Ta (°c)
2.0, JFE_(NORMALIZE VCE(sat) & VBE(sat) & VBE vs IC
I TA-25°C 1.0 T
Pulse 'I‘est "
—~ 1.6 l 0.8 __#3E(Bg“)
E »10T8
104 | feetate —1@ 1C n
12— O.6memt=te L Ta=250C
%} v se Test
e S vour e L
E 0.4
0.4 ' 0.2 H
CE(sat)
o e Ic=101B 111
Y 0,
1 10 % l‘AIOO 1000 1 10 100 1000
(ma) Ic (mA) 1.7s.62008/a



2N3563 2N5130 2N5132
PN3563 PN5130 PN5132

NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE ABOVE TYPES ARE NPN SILICON PLANAR CASE T0-106 CASE T0-92A
EPITAXIAL TRANSISTORS FOR RF SMALL SIGNAL
APPLICATIONS. 1
28/PN3563 fp = 600MHz min 2N3563 3563 i
- 285130 PN5130
2N/PH5130 fp = 450MHz min 29132 P32
2N/PN5132 fp = 200MHz min
CBE ESC
2N3563 PN3563
ABSOLUTE MAXIMUM RATINGS 2N5130 2N5132 PN5130 PN5132
Collector-Base Voltage VoBo 30V 20V 30V 20v
Collector-Bmitter Voltage VCEO 12v 20v 12v 20V
Emitter-Base Voltage Vigpo 2v 3 ° 2v 3V
Collector Current Ic 50m.". SOmA 50mA 50mA
Total Power Dissipation (TA<259C) Ptot 200mW  200mW  250mW  250mW
Operating Junction & Storage Temperature Tjr Tatg =55 to 125°C ~55 to 1500C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
2K/PN3563 | 2K/ PN51350 | 2N/ PN5132
PARAMETER SYMBOL MIN MAX | MIN MAX | MIN MaX UNIT| TEST CONDITIONS
Collector-Base Breakdown BVCBO 30 30 v Ic=O.lmA IE=O
Voltage . 20 v Ic=0.01mA Ig=0
Collector-Emitter Breakdown | LVcEo #| 12 12 v Ic=3mA IB=0
Voltage 20 v Ic=10mA Ip=0
Bmjtter-Base Breakdown BVEBO 2 2 3 v IE=0.0lmA Ig=0
Voltage
Collector Cutoff Current ICBO 50 nA | Vep=15V 1g=0
50 S0 | nA | VCB=10V IE=0
Collector Cutoff Current IcBo 5 PA | VCB=15V IE=0
(Ta=65°C) 5 5 | pA | Vop=10v IE=0
Collector-Enitter Saturation| Vog(sat]® 0.6 02 |v IC=10mA IB=lmA
Voltage
Base-BEnitter 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 BpE * 20 200 | 15 250 Ic=8mA VCE=10V
30 400 IC=10mA VCE=10V]
t Gain-Bandwidth £ 600 450 MHz| IC=8mA VCE=10V|
c“g::uct " * 200 MHz| Ic=l10mA VCE=15V

* Pulse Test ; Pulse Width=0.3mS, Duty Cycle=1¥



2N3563 2N5130 2N5132
PN3563 PN5130 PN5132

2N/PN3563 | 2N/PN5130 | 2N/PNS5132

PARAMETER ISYFBOL MIN TYP MAX |MIN TYP max|MIN Tvp max [°NIT| TEST CONDITIONS

Collector-Base Capacitance | Cob 1.3 1.7 1.3 1.7 1.8 3.5| pF | Vcp=10OV Ig=0
f=1MHz

Feedback Time Constant CcTbb'| 8 18 25 15 PS | Ic=8mA Vgg=10V
f=79.8MHz

CeThbb 25 18 25 PS | Ic=lmA Vgg=5V

f=31.8MHz

Available Power Gain Gpe 14 17 17 dB | Ig=6mA VgE=10V
f=200MH2

Noise Figure jud 4 4 dB | Ic=lmA V(E=6V
Rg=400s. £=60MHz

TYPICAL CHARACTERISTICS AT TA=250C

Cob & Cre vs Ves 160 FFE vs IC
. AT TIHE
=] MHZ B
, 2x/y5132 il 80\ 4 \‘
2N/PN3563, 5130 o R =l g
60 X L
(rF) ) N / | HFE P kb |
< Cob-
- // Co! ! 40 T
o I N 7 e T
P~ cre 2011, 2N/PN356 i
2. on/pns132 4 VCE=10V|
o o [3s_2N/PN5130 Pulse Test
0 y 12 16 0.1 1 10 100
Ve (V) Ic (ma)
T VBE & VCE(sat) V8 IC
1000 T vs Ig 1. ( STee T
W VC :.lov ‘ !Ie il
e A m
y 0.8 Fae107+H
800 ) \ vag @ & il
o — j_
$ o | 0.‘—_— I
£q 600 Y2y . 1. 2N/PN3563, 5130
(MAzZ) 185 1 0.4 2. 2N, l;‘"|?|132| L
400 v, .
YAl | 4! ilﬂ
T 0.2 § A2
200 ) ToE(sat) @ 1c-101B m
" g 1]
.1 10 100 .1 1 10 100
Ic (mA) Ic (ma)

2.7843100B.3100B. 33004



2N3565 2N5138 PN3565 PN5138
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS

THE 2N3565 (NPN) AND 2§5138 (PNP) ARE CASE T0-106 CASE TO-92A

SILICON PLANAR EPTTAXIAL TRANSISTORS
FOR USE IN AF HIGH CAIN SMALL SIGNAL
AMPLIFIER AND DIRECT COUPLED CIRCUITS.
CEE EBC

THEY ARE SUPPLIED IN CASE TO-106 AND
ARE ELECTRICALLY EQUIVALENT TO THE
T0-92 TYPE PN3565, PN5138.

(veR)  (P¥P)  (NPN)  (PNP)

ABSOLUTE MAXIMUM RATINGS rer 203065 2N5138 PH3565 PNG138
Collector-Base Voltage VCBO 30V 30V 30v 30v
Collector-Bnitter Voltage VeEO 25v 30V 25v 30V
Enitter-Base Voltage VEBO 6v 5v (3 5V
Collector Current Ic 50mA 50mA 50mA 50mA
Total Power Dissipation (Tc&65°C) Ptot 300mW  300mW  750mW  750mW
(Ta <250¢) 200mW  200mW  300mW  300mW
Operating Junction & Storage Temperature Tj, Tatg -55 to 1250C 55 to 150°C

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
2N/PN3565 | 2N/PN5138

PARAMETER SYMBOL MIN MAX | MIN  MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage | BVeopo 30 30 g v Ic=O.lmA Ig=0
Collector-Emitter Breakdown wWepo | 25 v Ic=2mA (Pulsed)

Vol tage Ip=0
30 v Ic=10mA (Pulsed)
Ig=0
Emitter-Base Breakdown Voltage BVEBO 6 5 v 1g=0.01mA Ig=0
Collector Cutoff Current IcBO 50 nA Vep=25V 1g=0

S50 | nA VCB=20V Ip=0
3| PA | Vcp=20V Ip=0
‘PpA=650C

Collector-Emitter Saturation VeE(sat) 0.35 v IC=1lmA IB=O.lmA

Voltage I 0.3| v IC=10mA IB=0.5mA
Base-Bmnitter Saturation Voltage VBE(sat) 1] v IC=10mA IB=0.5mA
D.C. Current Gain HFE 70 50 800 Ic=O.1mA VCE=10V|

150 600 | 50 Ic=1mA VCE=10V]




2N3565 2N5138 PN3565 PN5138

2N/PN3565 [oN/PN5138
PARAMETER svmoL |2/ FN3565 [24/8 Moe [TYIT| TEST CODITIONS
D.C. Curront‘ Gain HFE 50 Ic=10mA VCE=10V
Current Gain-Bandwidth Product fp 40 240 Ic~1mA VCE=5V
30 Ic=0.5mA VCE=5V
Small Signal Current Gain hfe 120 750 | 40 1000 IC=1mA : VCE=10V
f=1KHz
Collector-Base Capacitance Cob 4 7 | PP | VCB=5V Ig=0
£=1MHz
Enitter-Base Capacitance cib 30 | pP | VER=0.5V Ig=0
f=1MHZ

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

D.C. CURRENT GAIN

Vpe AND Ve (sat)

vs COLLECTOR CURRENT vs COLLECTOR CURRENT
i [ | 2 lov‘ [|!|||H T 17 T LERRRAL
Hre i m ”ci.;“t W] | 2n/PN3565 I?ulse beet
I ~—=— 2§/PN5138 |
600 1.2 .
Vee |
400 08 @ Vc5=5V-.—’.ﬂ-H~-
g
200 0.4 VeE(sat)
=il
0 0&5!!!! TIITI]
0.01 0.1 1 10 100 0.1 1 10 100
lcima) leima)
COLLECTOR CUTOFF CURRENT -
20 vs AMBIENT TEMPERATURE wnasu:sm‘;gusmgw‘g;:smowm
100 fr
Icso 7 (MHz),
) // 300 Vee=6V
10 === Vopm25V
= 20—
7 I ot N
. 4 N
-
= 100 T
,/
'R ] 00.1 1 10 100
° 40 80 120 - 180 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 EPITAXIAL TRANSISTORS WOR USE IN \
SMALL SIGNAL PROCESSING CIRCUITS AT D.C.
TO FREQUENCIES BEYOND 27MHz. THE 2N3693 |
IS SPECIALLY RECOMMENDED FOR VIDEO AMPLI- |
FIER, FM-IF STAGE AND AM-CONVERTER STAGE !
UP TO THE SHORT WAVE BAND.

CBE
2N3691  2N3693

ABSOLUTE MAXIMUM RATINGS 2N3692  2N3694
Collector-Base Voltage VeBo 35v 45v
Collector-Emitter Voltage VeEO 25V 45v
Emitter-Base Voltage VEBO 4v 4v
Collector Current Ig 50mA
Total Power Dissipation (TC< 65°C) Piot 300mW

(Ta <25°C) 200mW
Operating Junction & Storage Temperature Tjs Tatg -55 to 125°C
ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

PARAMETER SYMBOL | MIN TYP MAX| UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVeBO Ic=O.1mA IE=O
2N3691,2 3 v
B z v
Collector-Emitter Breakdown Voltage | LVCEO Ic=10mA(Pulsed)

2N3691,2 25 v Ip=0
2N3693,4 45 v
Emitter-Base Breakdown Voltage BVEBO 4 v Ig=0.0lmA IC=0
Collector Cutoff Current 1CBO '
2N3691,2 50| nA | Vgp=30V Ig=0
2R3693,4 50| nd | Vcpe35V Ip-0
Collector Cutoff Current IcBo
2N3691,2 5] pA | Vop=30V Ig=0
TA=650C
2N3693,4 5| pA | VcB=35V IEg=0
TA=650C
Collector-Bnitter Saturation Voltage| VcE(sat 0.08 0.7 Vv Ic=10mA Ip=lmA




2N3691 2N3692 2N3693 2N3694

PARAMETER SYMBOL |MIN TYP MAX| UNIT | TEST CONDITIONS
Base-Emitter Saturation Voltage vBE(sst) 0.74 0.9{ Vv Ic=10mA Ip=lmA
D.C. Current Gain BFE
2N3691 40 80 160 1C=10mA Vgg=lV
2N3692 100 150 400 Ic=10mA VCE=1V
2N3693 40 85 140 Ic=10mA VCE=10V
2N3694 i 100 150 400 Ic=10mA VGE=10V
Current Gain-Bandwidth Product ' fp . :
2N3691,2 200 260 MHz | Ig=lOmA VCE=15V
2N3693,4 200 400 MHz | Ic=10mA VCE=15V
Collector-Base Capacitance Cob V=10V Ig=0
2N3691,2 2.7 6| pP | f=1MHz
2N3693,4 1.8 3.5| pF
Peedback Time Constant CeTbb! Io=1mA VeE=5V
2N3691,2 65 rS f=31,8MHz
2N3693,4 23 pS
2N3693,4 only CeTbb! 55| pS Ic=10mA Vog=15V
| f£=80MHz
Available Power Gain 2N3693,4 only Gpe 32 dB Ig=TmA Vgp=10V
£=10.7MHZ
Noise Figure 2N3693,4 only NP 4 4B IC=3mA VCE=10V
f=lMAz Rg=300A

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

BFE (NORMALIZED) vs IC fr vs Ig
2.0 Pulse Test 500 TeETST
g 1.6 400 F
2 li ' A
ll ; oy ! A
1. 00 c L
g ? 117 e il * (gz; WAL i
E . {
g o 20, A @c?‘l ! 200 cdgn
e ‘
0.4 G I 100 J I
4 1
. H T . )i
0.1 1 10 100 0.1 1 10 100
Ie (ma) Ic (mA)

2,78.43004.33004



2N3691 2N3692 2N3693 2N3694
VBE(sat) & VCE(sat) vs IC Cob vs VcB
. 2N3691,2,3,4
1.2 emio} 6
B Cob
(M) 0.8 yop(sat)by = ( )4 23691, 5
PF
0.4 2 FH3693,4 -
CcE(sat
0 ¥ 0
] 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. 0ASR T0=928
THEIR ELECTRICAL CHARACTERISTICS ARE CLOSELY EQUIVALENT TO
THE 2N3691,2,3,4 PAMILY.
SPECIFICATIONS AT TA=250C
*YPE |Lvemo| AFE @ Ic/Vee | fT € Ic/vce |cob @ vep=l0V Note
(vem) 1 (V) (mA)(v) J(MHz)(mA)(V) |(pF) f-1MHz
min {min-max min-max max
. _ For Suffix "A" only]
82N5845,A 20-40 @ 2/4.5| 60-230 @ 2/10 FF<o.505 @
;giznasM,A 30 | 35-70 @ 2/4.5| 90-250 @ 2/10] 4 Ic=lmA  VCE=12V
§ 2N3845,4 60-120 @ 2/4.5[120-290 @ 2/10 RG=200  f=2MHz
2w3854 | 18 | 35-70 @ 2/4.5[100-350 e 5/10
<j2m3855 | 18 | 60-120 @ 2/4.5[130-450 @ 5/10) Corbb! < 90pS
«yen3e56 | 18 ]100-200 @ 2/4.5[140-500 e 5/10 @ Ig=SmA
Rlowsesaa |30 | 35-70 e 2/4.5{100-350 @ 5/10] 32 Vog=10V
Flemsessa | 30 | 60-120 @ 2/a.5|130-450 @ 5/19) f=31.6MHz
2N3856A | 30 }100-200 e 2/4.5|140-500 @ 5/10
2N3858 60-120 @ 2/4.5| 90-250 € 2/10 Cerbb’ < 150pS
o~ @ IC=2mA
Glewses9 | 30 |oo-200 @ 2/4.5] 90-250 @ 2/10] 4 VCE=10V
£ 2n3860 150-300 @ 2/4.5| 90-250 @ 2/10) f=2MHz
2
2N5232,A| 50 |250-500 @ 2/5 4 For 2N5232A only
FF<5dB *
2.78.43004.33004.4300A/B * NF @ Ic=0.1mA VCE=5V

Rg=5Kn f=30Hz-15KE2



2N3702 through 2N3706
MPS3702 through MPS3706

PNP NPN SILICON GENERAL PURPOSE AF TRANSISTORS

THE ABOVE TYPES ARE SILICON PLANAR EPTTAXTAL CASE T0-92B  CASE T0-92A

TRANSISTORS FOR GENERAL PURPOSE- AF MEDIUM POWER :
APPLICATIONS. THE 2N3702 SERIES ARE SUPPLIED IN
CASE TO-92B. THE MPS3702 SERIES ARE SUPPLIED IN
CASE TO-92A.
(m) (PNP) _g_)___
Collector-Base Voltage VeBo 40V 40V
Collector-Bnitter Voltage VCEO 25v 307 BOV 20V
BEnitter-Base Voltage VEBO S5V 5v SV 5v
Collector Current Ic 0.2 0.24 0.8 0.8A
Collector Peak Current IcM 0.6A 0.64
Total Power Dissipation (TC<250C) Pot 1w
(Ta< 250¢) 360mW

Operating Junction & Storage Ty Totg =55 to 1500C

Temperature

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

PARAMETER SYMBOL | MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO v Ic=0.lmA Ig=0
Collector-Emitter Breakdown Voltage | LVogp # |Note 1 v Ic=10mA Ir~0
Emitter-Base Breakdown Voltage BVERO v Ig~O.lmA IC=0
Collector Cutoff Current IcBO 100 | nA Vop=20V Ig=0
Emitter Cutoff Current IEBO 100 | nA | Vgp=3V Ic=0
Collector-Enitter Saturation Voltage, VCE(sat)*

. 2N/MPS3702,3 0.1 0.25| Vv Ic=50mA IB=5mA
2N/MPS3704 0.120.6 | Vv Ic=100mA Ip=SmA
2N/MPS3705 0.15 0.8 | v IC=100mA Ip=5mA
2N/MP83706 015 1|V IC=100mA IB=5mA

Base-Emitter Voltage VBE *

2N/MPS3702,3 0.6 0.78 1 |v Ic=50mA VE=5V

2N/MPS3704,5,6 0.5 0,83 1 |V Ic=100mA VCE=2V
C. Current Gein HFE *

2N/MP33702 60 300 Ic=50mA VCE=5V
2K/MPs3703 30 150 Ig=50mA  VCE=5V
a/urs57o4 100 300 Ic=50mA VCE=2V




2N3702 through 2N3706

MPS3702 through MPS3706

PARAMETER SYMBOL | MIN TYP MAX |UNIT| TEST CONDITIONS
D.C. Current Cain 2N/MPS3705 HFE * 50 150 Ic=50mA VgE=2V
2N/MPS3706 30 600 Ic=50mA VCE=2V
Current Gain-Bandwidth Product fp
2§/MPS3702,3 100 MHz| IC=50mA VCE=5V
2N/MPS3704,5,6 100 MHz| Ic=SOmA VgE=2V
Collector-Base Capacitance Cob
2N/MPS3702,3 5 12 | pF | VcB=10V 1IE=0
2K/MPS3704,5,6 4 12 | pP | f-lMHz

Note 1 s equal to the values of absolute maximum ratings.
# Palse Test s Pulse Width=0.3mS, Duty Cycle=1%

TYPICAL CHARACTERISTICS (TA=250C unless otherwise noted)

Ptot v Ta
400 -
300 \
P
tot 200 \
(mw)
100
\\
(4]
o] 50 100 150 200
Ta (°c)
2.0 VBE & VcE(sat) vs IC
* Pulse Test
1.6
1.2
VOLT
0.8 eE=2 YT
. 8 & 1
IR .
0. T
N VeE(sat) (] %
@ 1c=10Ip7
1 10 100 1000
Ic (mA)

BFE (NORMALIZED) vs IC
v

20 [Foz=sv [Tl
Pulse Test|
al.6
8
1.2 PNP
R e
£ 0.8 eI
g I 2
= 0.4 N
. i
1 10 100 1000
Ic (mA)
’ fr vs Ic
© - VCE=5V
200
£ 150
(MHZ) [—
100 |
50
0
1 10 100 1000
Ic (mA)

2,78.,0650B. 65008



TRANSISTORS EQUIVALENT TO 2N/MFS3702 FAMILY

THE FOLLOWING TRANSISTORS, WHICH ARE 70-92B T0-92A  WITH X-67 HEAT SINK
CLOSELY EQUIVALENT TO THE 2N/MPS3702
FAMILY, ARE ALSO AVAILABLE,
T._
l__
SPECIFICATIONS AT Tas250C Ions o g g e,
rvee | roLartry] CASE  |Lvemo|BvEBO}ICEO €@ ven HFE @ Ic/vcE CE(sat) @ IC/IB|fT € I¢
(Ptot) ] (W) ] (V) J(ua) (V) (ma) (V) | (V) (ma)(mA)J(¥Hz)(mA)
min | min | max min-max max min
2N3402] 25| 5 | o0.1e25] 75-225 @ 2/4.5} 0.3 @ 50/3
211540% wigneBel 25| 5 | 0.1 e25 [160-540 0 2/4.5] 0.3 @ 50/3
2N34 NPN  lheat Sink] 50| 5 | 0.1 @ 50 | 75-225 @ 2/4.5] 0.3 @ 50/3
2N3405) (560m¥) 55T 5 | 0.1 @ 50 |180-540 © 2/4.5] 0.3 @ 50/3
|oraazs 40 5 |*0.036 40 [180-540 @ 2/4.5]0.3 @ 50/3
2N3414) 25| 5 | o.1@25) 75-225 @ 2/4.5] 0.3 @ 50/3
GLELLT — T0-92B 25| 5 | 0.1 @25 |180-540 @ 2/4.5{ 0.3 @ 50/3
ZN341 (360mW) 50] 5 ] o.1es0]| 75-225 @ 2/4.5{ 0.3. @ 50/3
2N3417] s0] 5 ] 0.1 e 50 ]180-540 @ 2/4.5] 0.3 @ 50/3
2N4424 40 | 5 [#0.056 40 J180-540 @ 2/4.5] 0.5 @ 50/3
25- @ 10/10
2N5220] NPN 15[ 3 | 0.1@10 ] 35760 e 50/20] 05 @ 150/15 | 100 @ 20
25- @ 10/10
2N5221] PNP r0o524 151 3 | 0.1@10]) 5374 @ 50/120) °*5 © 150/15 | 100 @ 20
(350mw) _
awse2s| wew 25| 4 |o3e15| Pc0a ;gﬁg 0.8 @100/10 | 50 @ 20
25- @ 10/10
2§5226] PNP 25| 4 Jo3015] e 50;10 0.8 @ 100/10 50 @ 20
2N5354) PP 25| 4 |soaeas| 422209 g%}s
T0-92B 100-300 @ 50/1 | 0.25 @ 50/2.5
5355 PNP |(3gomw) | 25| 4 [*0-1®25 140" e 300/5]1.0" @ 300/30
250-500 @ 50/1
2N5356] PNP 25| 4 |wo.1 @25 %77 g S0s
av5365| e w| o [wres] 451208 20,
T0-92B 0.25 @.50/2.5
4 100- .
an5366| wwe | (360mw) | 40| 14 |*0.1 @ 40 [190-300 8 gO/} 1.0 @ 300/%
: 250-500 @ 50/1
2N5367] PNP 40 4 |*0.1 @ 40 75- e 304/5

* IcES

2,78.65008.06508



TRANSISTORS EQUIVALENT TO 2N/MFS3702 FAMILY

ovre |porarrry| CASE | L¥emo Ices @ Vee| Be © I0/VCE |VCE(sat) @ 1o/IB |fr @ Ic
(Prot) | (V) | (V) |&) (V) (mA)(V) (V) (mA)(mA)] (MHz)(mA)
min { min | max min-max max min
n5418| wPR 25 | 4 Joaeas|40-1209 ;%}5
T0-92B 0.25 @ 50/2.5
100-300 @ 50/1
WA N | oomi)] P 4 | 01925 [T e 304/5 1.0 @ 300/30
2ws420| xew 5| 4 |ore2s B350 55%}5
2N5447| PNP
2N5448]| PNP
These are TO-92F transistors. Their electrical
2N5449| NPX characteristics are exactly identical to
2N3702, 3, 4, 5, 6 respectively.
2N5450} NPN
2N5451f NPN

2.78.6500B.0650B



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 EPITAXIAL TRANSISTORS FOR USE IN AF

SMALL SIGNAL AMPLIFIER STAGES AND DIRECT COUPLED

CIRCUITS.

ECB

(¥PN) (pNP)
ABSOLUTE MAXIMUM RATTNGS ‘ororoomon wimmscummumnone  2N3707 thru' 2N3711 2N4058 thru' 2N4062

Collector-Base Voltage VcBo 30v 30v
Collector-Emttter Voltage VeEo 30v 30v
Bnitter-Base Voltage VEBO &V év
Collector Current Ic 200mA 100mA #»
Total Power Dissipation (TA<250C) Piot 360mwW

derate 2.88mW/°C above 25°C
Operating Junction & Storege Temperature Tj, Tstg =55 to 150°C

*#* 30mA in JEDEC registration.

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER sopoL | Pl | e g [P¥T?|  TEST comprTioNs
Collector-Base Breakdown Voltage BVcBO 30 . 30 v Ic=0.0lmA IE=O
Collector-Emitter Breakdown Voltage| LVgogo 30 30 v Ic=lmA IB=O(Pulsed)
Collector Cutoff Current IcBO 100 100| nA VecB=20V Ig=0
Emitter Cutoff Current IEBO 100 100 nA VEB=6V  IC=0
Collector-Emitter Saturation ch(,“) 1 0.7 Vv Ic=10mA

Voltage IB=0.5mA
Base~-Emitter Voltage VRE 0.5 1|05 1|V Ic=lmA VCE=5V
Noise Figure * NP

5! dB Ic=0.1mA VCE=SV
RG=5Ka f=30Hz~15KHz
5 daB Ic=O.1lmA VCE=5V
RG=10KAt 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 TA=25°C

XEK 2N3707 on3708 | 2m3709 283710 2N3711
» PYP 2N4058 2N4059 284060 284061 2N4062
ARAMETER MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX
Hpg at Ig=0.1mA 100 400
g at Ip=lmA 45 660 45 165 90 330 180 660
hee at I¢=0.1mA
f=1KHz 100 550
h -]
fe o Tomint 45 800 5 250 % 450 | 180 800
TYPICAL CHARACTERISTICS AT TA=250C
Ptot vs Ty HFE (NORMALIZED) vs IC
800 2.0 VOE-5Y
Pulse Test
_1.6
[ a
=)
N
Piot al1.2 : 4
4 g Lttt h l"
(mW) — o CH \[F
N 50.8
2 )
: = 0.6
\\
=
0
0 50 100 150 200 0.1 1 10 100
Ta  (°0C) Ic (mA)
VBE & VCE(sat) vs IC fr vs Ic
0
2.0 Pulse Test 2
1.6 200 3
/’
1.2 -fr 150 Vi
vOLT ! (MHz)
v
0.8 o v Tl | 100
il
I 0 ItH
0.4 VeE(sat) 5 q
o @ 1c=20T 1 il _Veesv
0.1 1 10 100 0.1 1 10 100
Ic (mA) Ic (ma)

2.,76,4300B.04 308



N-CHANNEL JUNCTION

2N3823

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

(2]

SUITABLE FOR ANALOG SWITCHING WHERE LOW

JINCTION CAPACITANCE IS ESSENTIAL.

ABSOLUTE MAXTMUM RATINGS
Drain-Gate Voltage

Drain-Source Voltage

Gate-Source Voltage

Gate Current

Total Power Dissipation (TA £25°C)

Operating Junction & Storage Temperature

ELECTRICAL CHARACTERISTICS (TA=25°C

VoG
)]
VGs
ic

Piot

CASE T0-72

<

THE S,D,G TERMINALS ARE
ELECTRICALLY ISOLATED
FROM CASE.

-

CASE

30v

30v
=30V

10mA
300mw

derate 2mW/oC above 250C
T Tatg

unless otherwise noted)

~65 to 1750C

* Common Source

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Gate-Source Breakdown Voltage -BVgss 30 v -Ig=1pA  Vpg=0
Gate Cutoff Current -IGss 0.5 | nA =Vgs=20V  Vpg=0
0.5 | pA| -VGg=20vV 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 751V Vps=15V ID=0.4mA
Gate Source Cutoff Voltage -VGs(off) 3.5 8|V Vps=15V ID=0.5nA
Forward Transfer Admittance IVeal # | 35 5 6.5 | mr] Vps=l5V Vgg=0
f=1kHz
Output Admittance |Yos| * 20 35 | pr| Vps=l5V Vgs=0
f=1kHz
Input Capacitance Ciss =« 3.5 6 | pF Vps=15V Vgs=0
f=1MHz
Feedback Capacitance Crss « 0.7 2 | pP| VDS=15V ¥gs=0 f=1MHZ




2N3823

PARAMETER SYMBOL MIN TYP MAX| UNIT | TEST CONDITIONS
Forward Transfer Admittance |ygs| * 3.2 5.5 nU | Vpg=15V Vgg=0
f=200MHZ
Input Conductance gis * 250 800| RU | Vpg=l5V Vgg=0
£=200MBz
.{Output Conductance 8os * 60 200| pU | Vpg=15V Vgg=0
f=200MHz
Spot Noise Figure NF » 1 2.5| dB Vps=15V Vgs=0
£=100MHz Rg=1KA
Power Gain Gps =« 12 dB Vps=15V Ip=SmA
f£=400MHz
Equivalent Woise Input Voltage B+ 8 nV//Hz| VDS=15V Ip=lma
f£=100Hz
"On" Resistance Tag(on) 170 o VpsS=100mV Vgg=0
TYPICAL COMMON SOURCE y-RARAMETER AT Vps=15V_ VGs=0 TA=250C
3 10 1000
|
1 (] Crs &os
i oF
gis e big (eF) (PU)
—H sl
(po) & (mv) 1 100
181 E_.;o‘
1 / A €02
—-—
7 r 1
77
%- 0.1 1 L
0 100 0 100 ) 100
£ (MHz) £ (MHz) £ (MHz)
I
12 R [yee| v Ip
10 A=259¢) TA=25
VDs=15v
L, 8 6 felkiz
(ma) 6 / ¥ sl
4 | (nv ) /
2 | 2|
) v
o]
0 4 16 0/
ol 1 0
D (aa)

3,78.8320/2.5

0.1



2N3823 & similar types

2N3823 AND SIMILAR TYPES SPECIFICATIONS AT TA=250C

L,v © Vpg-15¢ @ Vpg=15V_VG3=0

css Y3 | -Ves(off) @ Ip Ipss © f=1kHz @ f=1MHz

TYPE CASE ¥es| Wosl | Ciss | Cres
V) () (M) (na) | () (wo)  |(po) | (oF) | (o)
min min-max min-max | min-max | max max max

BF244A 2-6.5 ' '

BF244B | TO-92DA| 30 1| 0.5-8 10 6-15 3+6.5

BF244C 12-25 ]

BF245A 2-6.5

BF245B | T0-92DE| 30 1| 0.5-8 10 6-15 3-6.5

BF245C 12-25

§§§§2‘ 70-92: 30 1] 0.5-7.5 3’1

B -92DE +5-7.5 200pA -13 | 4.5-

BF256C 11-18

2N3819 | T0-92DA| 25 1 -8 2 2-20 2-6.5| 50 8 4

2N3823 | TO-T2 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 [3 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

aws104 | 072 | 25 Tp | 0e5-4 1 2-6 | 3.5-7.5 [ 1% > !

2N5163 | T0-106 | 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 | T0-92DE| 30 1 | 0.5-4 10 | 1.5-7 3-6 50 | 4.5 1

285247 1.5-8 10 8-24 | 4.5-8 70

285248 | 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

2§5458 | T0-92DD| 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

2R5556 0.2-4 1 | 0.5-2.5

285557 | TO-T2 30 10 |0.8-5 1 2-5 1.5-6.5] 20 6 3

2N5558 1.5-6 1 4-10

295668 0.2-4 10 1-5 1.5-6.5| 20

2K5669 | T0-921D [ 25 10 1-6 10 4-10 2-6.5| 50 7 3

25670 2-8 10 8-20 3-7.5] 75

* Ves(off), IDSS, Yfsl» Yoo + Ciss and Crss are tested @ Vpg=20V



2N3823 & similar types

JFET LEAD CODE

T0-92DA T0-92DD TO-92DE
Lead
preformed|
to T0-106
spacings
SGD DSG GDS
072 10-106
1)
E) G
CASE .
The terminals S, D, G are
electrically isolated from
case.

3,7848320/2.5



2N3825 2N3827
NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE 2N3825, 2N3827 ARE NPN SILICON PLANAR CASE T0-92B
EPITAXIAL TRANSISTORS FOR RF AND IF SMALL
SIGNAL AMPLIFIER APPLICATIONS.

2N3825 —— {7 = 550MHz typ. @ IC=2mA
2y3827 — f1 = 350MHz typ. @ Ic=2mA

ECB

ABSOLUTE MAXIMUM RATINGS 283825  2N3827
Collector-Base Voltage VCBO 30v 60V
Collector-Emitter Voltage VCEO 15V 457
BEnitter-Base Voltage VEBO 4v 4v
Collector Current Ic S0mA
Total Power Dissipation ( T,<25°C) Ptot 250mW
Operating Junction & Storage Temperature T3, Tste -55 to 150°C

ELECTRICAL CHARACTERISTICS (TA=250C

2N3825 | 2N3827

PARAMETER SYMBOL MIN MaX | MIN Max| UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVeBO 30 60 v Ic=0.01lmA Ig=C
Collector-Emitter Breakdown Voltage | LVCEO 15 45 v Ic=lmA (Pulsed)

Ip=0
Emitter-Base Breakdown Voltage BVEBO 4 4 v IE=0.0lmA I¢=0
Collector Cutoff Current IeBO 100 ni VeB=15V 1E=0
100f nA VcB=30V IE=0
Collector-Emitter Saturation Voltage| VCE(sat) 0.25 v Ic=2mA Inno.zﬂ
D.C. Current Gain HFE 20 Igc=2mA VCp=10V
100 400 IC=10mA VCE=10V
Current Gain-Bandwidth Product fp 200 800 MHz | Ic=2m4 VCg=10V
* | 200 800| MEz | Ig=10mA Vgg=10V
Collector-Base Capacitance Cob 3.5 3.5| o? VCB=10V 1E=0
f=1MHz
Noise Figure NP 5¢5 dB Ic=lmA VCE=5V

Rg=5000 f=1MHz




2N3825 2N3827

TYPICAL CEARACTERISTICS AT TA=250C.
200 Brg va Ic 1.6 VBE & VCE(sat) vs IC
Pulse Test | Il lﬁllgngg%ts,l
VeE-107 2. 2N3827
150 Ak 1.2
HFE . N (volt) T T
P |__{ VBE ] -t
1°° BRG]
2N3825 0.4
50 .
=" N A A
vee(sat) [I{lfl1.
e 10=101B 53 ﬂ’
[} . o .
0.1 1 10 100 0.1 1 10 100
Ic  (ma) i Ic  (mA)
800 Cob vs Vop
5 Ig=0
f=1MHz
600 4
¢ Cob
T (vF) 2
(MHz) 400 g
2 Nl 2N3827
.
200 1 2N382
o]
81 0 2 4 6 8 10
' Ves (V)

3.78.3100B. 33004



2N4030 through 2N4033

PNP SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE 2N4030 THROUGH 2N4033 ARE PNP SILICON PLANAR
EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER DRIVERS
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, 2K3019' RESPECTIVELY.

CASE TO-39

()

CEB

2N4030 2N4031
ABSOLUTE MAXIMUM RATINGS 2N4032 2N4033
Collector-Base Voltage -VcBO 60V 80V
Collector-Emitter Voltage -VCEO 60V 80V
Emitter-Base Voltage -VEBO 5V 5v
Collector Current -I¢ 1A
Total Power Dissipation (T¢<25°C) Piot 4w

(Ta<259¢C) 800mW

Operating Junction & Storage Temperature 'l‘j, Tstg -65 to 200°C

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

PARAMETER SYMBOL MIN  MAX | ONIT ) TEST CONDITIONS
Collector-Base Breakdown Voltage ~-BVCBO =Ic=0,01mA IE=O
2N4030, 2N4032 60 v
2N4031, 2N4033 80 v
Collector-Emitter Breakdown Voltage -LVCED * =Ic=10mA Ip=0
2N4030, 2N4032 60 v
2N4031, 2N4033 80 v
itter-Base Breakdown Voltage -BVEBO 5 v -Ig=0.0lmA IC=0-
ollector Cutoff Current -ICBO
2N4030, 2N4032 50 nA -VCcB=50V IE=O
2N4031, 2N4033 50 nA -VCB=60V Ig=0
Collector Cutoff Current -ICBO
2N4030, 2N4032 50 | pA =VCB=50V Ipw0 Ta=1500(
2N4031, 2N4033 50 pA ~Vcp=60Y IE=0 Ta=1500Q]
Collector-Emitter Saturation Voltage -VeE(sat)4 015 v ~Ic=150mA -1B=15mA
0.5 v =IC=500mA -IB=50mA
2N4030, 2N4032 only -ch(gat)l 1.0 v -Ic=1A =IB=0.1A
ase-Enitter Saturation Voltage -VBE(2at)" 0.9 v =IC=150mA -IB=15mA
ase-Enitter Voltage -VEE » 1.1 v =Ic=500mA -VCE=O,S5V
2N4030, 2N4032 only 1.2 v -Ic=1A -VCE=1V




2N4030 through 2N4033

PARAMETER SYMBOL MIN MAX |[UNIT TEST CONDITIONS
D.C. Current Gain
2K4030, 2N4031 only | Hpp # 30 -Ic=0.1mA -~VCE=5V -
40 120 ~Ic=100mA -VQE=5V
25 -Ic=500mA ~VoE=5V
D.C. Current Gain )
284032, 2N4033 only| HFE * 75 -Ic=0.1mA -VCp=5V
100 300 -Ic=100mA -VCE=5V
70 =Ic=500mA -VCE=SV
D.C. Current Gain 2N4030 | HyE * 15 =IC=1A -VCE=S5V
o2 2
2N4033 25
D.C. Current Gain 2N4030, 2N4031| Wpg » 15 ~IC=100mA ~VCE=5V TA=-55°C
2N4032, 2F4033 40
Current Gain-Bandwidth Product £ -IC=50mA -VCE=10V
2N4030, 2N4031 100 400 | MHz
2N4032, 2N4033 150 500 | MHz
Collector-Base Capacitance Codb 20 | pP =VeB=10V Ig=0 f=1MHz
Emitter-Base Capacitance Cidv 110 | pF =VEB=0.5V Ig=0 f=1MHz
Turn-On Time ton 100 | nS ~I¢=500mA -IBl=50mA
Storage Time ts 350 | nS -I£=500mA -Ip1=IB2=50mA
Fall Time tf 50 | nS ~Ic=500mA -Ip1=Igp=50mA

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

Vag = +38V Veg = -3V

ton ~ oty SWITCHING

104F Vour
Vin —}~ TO OSCILLOSCOPE
L SR
PULSE SOURCE aa
1, 44 <20ne
Zn-s00
PW = 10us = =
DC <2%
N Ptot vs Ta HBFE (NORMALIZED) vs Ic
4 2.0 m’l Tr=255G
Pulse Test
3 ~ 1.6 -VCE=5Y
AN g
‘D, -
P”t N \'ao g 1.2
2 &
(W) N Eos »
\‘%‘ E ] \
1 -
%t Sink \ 0-4
0 l I\NNN [+]

10 100 1000
T (%) “Ic (mA)  7s,08108

o
8
8
8
g



2N4234

2N4235 2N4237 2N4238
COMPLEMENTARY

SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES

THE 2N4234, 2N4235 (PNP) AND 2N4237,
2N4238 (NPN) ARE COMPLEMENTARY SILICOW
PLANAR EPITAXIAL TRANSISTORS FOR USE
IN AP MEDIUM POWER DRIVERS AND OUTPUTS,
AS WELL AS FOR SWITCHING APPLICATIONS
ASOVE 1 AMPERE, TYEY FEATURE LOW
COLLECTOR-EMITTER SATURATION VOLTAGE
(0.6V MAX @ Ig=14).

ABSOLUTE MAXIMUM RATINGS "o #® devices vohtage and commnt vhoms s noputen.

Collector-Base Voltage Veso

Collector-Emitter Voltage Voro

Emitter-Base Voltage Vemo

Collector Current I

Total Power Dissipation (Tgg 25%) Piot
(Ty<25%)

Operating Junction & Storage Temperature Tj, Tstg

CASE  TO-39

(PNP)  (PNP) (NPN)  (NPN)
2N4234 2N4235 2N4237 2N4238
40V 60V 50v 80v
40V 60V 40V 6oV
v ™ 6v 6v
3A 3A SA%* 3A%*
<6W, derate 34mi/OC above 25°C>
1w, derate 5.7mW/°C gbove 25°C>
-65 to 200°C

" 14 1in JEEC Registratior

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

PARAMETER SYMBOL MIN TYP MAX UNIT] TEST CONDITICNS
Collector-BEmitter Breakdown Voltage LVcgo» Ic=100mA Ip=0
2N4234, 2N4237 40 v
2N4235, 2N4238 60 v
CGollector Cutoff Current Icey
2N4234 0.1 mA | Vog=40V  Vgg=l.5V
2N4235 0.1 | mA | Vog=60V Vgp=1.5V
2N4237 0.1 mA | Vop=45V Vgps1.5V
2N4238 0.1 mA | Vog=75V Vgp=1.5V
Collector Cutoff Current Icev
2N4234 1 mA | Vog=30V Vgp=l.5V
T4=150°C
2N4235 1 mA VCE=4og Vgg=1.5V
TaA=150"C
2N4237 1 mA | Vog=30V Vgp=1.5V
T4=150°C
2N4238 1 mA | Vog=50V Vgg=1.5V
Nz Tﬁ’é:lgo% E3
Collector Cutoff Current I 0.1 ma | Vop=Vepo Ig=C




2N4234 2N4235 2N4237 2N4238

PARAMETER SYHBOL MIN TYP MAX | UNIT| TEST CONDITIONS
Collector Cutoff Current Iorg
2N4234 1| mA ] VcE=30V Ip=0
2N4235 1| mA [ Vog=40V Ip=0
284237 0.7 | mA | vogedov 1p-0
2N4238 0.7 [ ma | vog=60V 1p=0
Emitter Cuto¥f Current Igpg 0.5 mA | Vgp=Vgpy Ig=0
Collector-Emitter Saturation Voltage VCE(sat)* 0.35 0.6 V| Ig=1A Ip=125mAl
2N423%4, 2N4235 onlv
Collector-Emitter Saturation Voltage VCE(sat)’
. 0.18 0.3 V | Ig=500mA Ip=50mA
2N4257, 2N4238 only 0.35 0.6 | V| Ig-la  T15=0.14
Bage-Emitter Saturation Voltage vBE(sat)* 1.0 1.5 V| Ig=1A Ip=0.1A
Base-Emi tter Voltage - 0.78 1.0 | V| I=250mA V=1V
D.C. Current Gain  2N4234, 2N4235 only [Hpgw 40 I1=100mA Veg=1V
30 150 I=250mA Vep=1V
20 1=500mA Vop=1V
10 Io=1A Vegp=1V
D.C. Current Gain  2N423T, 2N4238-0nly |Hppa 30 , Ip=50mA V=1V
30 150 Ic=250mA VCE-lV
30 - 1=500mA Vop=1V
15 Ig=14  Vog=1V .
Current Gain-Bandwidth Product fp
2N4234, 284235 3 70 MHz | 10=100mA Vep=10V
2N4237, 2N4238 2 70 MHz | Io=100mA Vgp=10V
Collector-Base Capacitance Cob 100 PF | Vgp=10V Ip=0
£=100KHz
Small Signal Current Gain hee
2N4234, 2N4235 25 Ig=50mA  Vop=10V
£=1XHz
2N4237, 2N4238 0 Ic=100mA Vog=10V
4237, 2N423 3 et 10 CE
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
S47% OPERATIYG AREA(Tg=25°C)
0= £ 2.0
S==sct 100 1” T,=25% | @
1 ulse test
. 80 e = 1.62
1 M\ 10mS N =
¢! S=sc 6 .ycrlv 4 1.2 2
(A) T %E 0 T Il”ﬂ . g
N rl
EANE L Pt ' 5
40fC B 0.8 3
2.1 ]
FHHE i 20— ¥ 0 3
2n4234,7 ofElg8H)
2N4235,8 —t1 )
0.01 1 11a11t oo o 10 10 IOA
ver (19 01 (i

1.78. 08104 81004



2N4248 2N4249 2N4250
PNP SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE 2N4248, 2N4249, 2N4250 ARE PNP SILICON CASE T0-106
PLANAR EPITAXIAL TRANSISTORS FOR AF LOW
NOISE PREAMPLIFIER APPLICATIONS. THEY ARE
SUPPLIED IN CASE T0-106. TO-92A EQUIVALENTS
(PN4248, PN4249, PN4250) ARE ALSO AVAILABLE.
CBE

ABSOLUTE MAXIMUM RATINGS 2N4248 2N4250 2N4249
Collector-Base Voltage ~VeBo 40V 40V 60V
Collector-Emitter Voltage -VCEO 40V 40V 60V
Emitter-Base Voltage ~VEBO 5V 5V 5V
Collector Current -Ig 50mA
Total Power Dissipation (TC€650C) Ptot 300mW

(Ta <250C) 200mw
Operating Junction & Storage Temperature Tjs Tatg <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 -BVoES 40 60 40 v -Ic=0.01mA VBE=0

Vol tage
Collector-Emitter Breakdown -LVcEO 40 60 40 v -Ic=5mA (Pulsed)
Voltage Ip=0
Emitter-Base Breakdown Voltage [=BVgpg 5 5 5 v | -Ig=0.0lmA Ic=0
Collector Cutoff Current -IcBO 10 10 10 | nA | -VgB=40V Ig=0
3 3 3 [pmA | -VeB=40V IE=0
TA=650C
Bmitter Cutoff Current ~IEBO 20 20 20 |nA | -VEB=3V Ig=0
Collector-Emitter Saturation -VcE(sat) 025 0.25 0.25 |V -ICc=10mA
Voltage -IB=0.5mA
Base-Emitter Saturation -VBE(sat) 0.9 0.9 0.9V ~IC=10mA
Voltage ~IB=0.%mA
«C. t H 0 100 300 [ 250 700 -IC=100pA -VCE=SV
D.C. Current Gain FE 20 100 250 ~Ic=lmA -VCE=5V
0 100 250 -IC=10mp -VCE=5y|




2N4248 2N4249 2N4250

2N4248 | 2N4249 | 2N4250
PARAMETER SYMBOL MIN MAX~ MIN MAX |MIN MaX UNIT TEST CONDITIONS
Small Signal Current Gain hee 50 1000|100 $50 |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=lmA -Veg=5V
" f=1kHz
Voltage Feedback Ratio hre 10 10 |x20 | -Ig=lmA -VCE=5V
f=1kHz
Current Gain-Bandwidth Productfp 40 40 50 MHz | -Ig=0.5mA <-VGE=5V
Collector-Base Capacitance Cob 6 6 6 | pF | -Vgp=5V Ig=0
f=1MHz
Emi tter-Base Capacitance cib 16 16 16 | pF | -Vgp=0.5V Ic=0
f=1MHz
Noise Figure NP 3 2 | dB | -Ig=20pA -VCE=5V
RG=10Ka  fa=lkHz
3 2 | 4B | -Ic=20pA -VCE=SV
RG=10Ka f=10Hz-10kHz|
3 2| dB -Ic-ZSO}lA -VCE=5V
Rg=1KQ2 f=1kHz

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

VCE(sat) & VBE(sat) vs IC

500 T
oo T T T eessy 2.0 T o207
m |- e8 pulse test
400 1.6 i
o 1l ll. i , !
e 00|l l‘llllllllllllllllIlulll‘l\ - ‘- il
aniiirmay ) i i
200|284 s XUl o8 Il ,»
s ! [t
100} 4 UL g; Il i i
=il T T
0 ’ ol resizet) TR
0.01 10 100 0.1 1 '
. -I¢ (ma) ~Ig (mA) 100
T_vs IC , NF Ic
2501 'VCEH‘EV—’ 5 e oE=5v
T I f=10Hz — 10KHz
200 I i 4 'ﬁ*&
fr g \ : ‘ ! w N 2
(12 pastil 5 (aB) "Nt I
1 y 4 2 ?kq N
, ,
9 ‘1 ! ! Il 1'5Klnl'
LA oF
1 1 10 100 10 100
-Ic (ma) -Ic (pA)

1.78.04508/0430B



- 2N4400 2N4401
NPN SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

CASE TO-92A
THE 2N4400, 2N4401 ARE NPN SILICON PLANAR
EPITAXIAL TRANSISTORS FOR GENERAL PURPOSE
AMPLIFIERS AND MEDIUM SPEED SWITCHING
APPLICATIONS. THEY ARE COMPLEMENTARY TO
THE PRP TYPE 2N4402 AND 2N4403 RESPECTIVELY.
EBC
ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage VYeBo 60V
Collector-Emitter Voltage VCEO 40V
Emitter-Base Voltage VEBO 6v
Collector Current Ic 0,64
Total Power Dissipation (TA<250C) Ptot S00mwW ##
Operating Junction & Storage Temperature Ty, Tetg -55 to 1500C
#* 310mW in JEDEC registration.
ELECTRICAL CHARACTERISTICS (TA-25°C unless otherwise noted)
2N4400 24401
PARAMETER SYMBOL MIN MAX |MIN MaAX 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 Ip=0C
Voltage
Enitter-Base Breakdown Voltage BVYERO 6 6 V |Ig=0.1mA Ic=0
Collector Cutoff Current Icey 0.1 0.1 )IA VCE=35V VEB=0.4V
Base Cutoff Current IBL 0.1 0.1 PA VCE=35V VEB=0.4V
Collector-Emitter Saturation VeE(sat)* 0.4 0.4'| V |Ic=150mA IB=15mA
Vol tage 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 HFE * 20 Ic=0.1mA VCE=1V
20 40 Ig=lmA  VCE=1V
40 80 Ic=10mA  VCE=1V
50 150|100 300 I1c=150mA VCE=1V
20 40 Ic=500mA VCE=2V
Current Gain-Bandwidth Product £ 200 250 MHz |IC=20mA VCE=10V




2N4400 2N4401

2N4400 2N4401
PARIMETER SYMBOL MIN MAX | MIN MAX UNIT TEST CONDITIONS
Collector-Base Capacitance Cob 6.5 6.5 | pF Vep=5V  Ig=0
f£=140kRz
Finitter-Base Capacitance Cib 30 30 | pF VEB=0.5V Ic=0
f=140kHz
Input Impedance hie 0,5 7.5 1.0 15 | KQ| Ic=lmA VCE=10V
f=lkHz
Voltage Feedback Ratio hre 0.1 8.0 (0.1 8.0 |x10*| Ig-lma Veg-10V
f=1kHz
Small Signal Current Gain hre 20 250 | 40 500 Ig=1mA VCE=10V
f=1kHz
Output Admittance hoe 1 30 1 30 AU Ig=lmA VCE=10V
f=1kHz
Delay Time tq 15 15 | nS | Ic=150mA Ipy=15mA
Vec=30V
Rise Time tr 20 20 | nS Ig=150mA Ip1=15mA
Vec=30V
Storage Time ts 225 225 | n3 Ic=150mA Ip]l=-Ipy=15mA
Vee=30V
Fall Time tf 30 30 | nS | Ic=150mA Ip)=-Ipz=15mA
Vec=30V
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
1 ADAUIST Vgg FOR 02V Vgp =-233V Veg® 40V
OFFSET AT POINT “A”  yoo =430V
ton SWITCHING totf SWITCHING
sV
o—I L vin ‘”_VI-—L -
4 <20ns °
PW = 1.0us 1, <200
OC=2% PW = 1.0 us
oc=2%
VCE(sat) & VBE(sat) vs IC Hpg vs Ig
2.0
MM Te-1015 250 T [Pulase Test
Pulse Test o ol TA=250C
1.6 Tp=25% 200 C 1]
\
1.2 U 150 \ \
vour — =atin BrE N
0.8 —""qagl sat — 100 N
i N
0. 50 ™
4 1l /
T Veg(sat |
R o il
1 10 - 100 1000 1000
Ic (mA)

1.78.6500B




2N4402 2N4403
PNP SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES

THE 2N4402, 2N4403 ARE PNP SILICON PLANAR
EPITAXTAL TRANSISTORS FOR GENERAL PURPOSE
AMPLIFIERS AND MEDIUM SPEED SWITCHING

APPLICATIONS.

THEY ARE COMPLEMENTARY TO

THE NPN TYPE 2N4400 AND 284401 RESPECTIVELY.

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

Total Power Dissipation (TA<25°C)

Operating Junction & Storage Temperature

#* 3)0mW in JEDEC registration.

CASE T0-92A
EBC

-VcBo 4ov
-Vero a0v
-VEBO 5v
-Ic 0,64
Pyot 500mW #»
T3r Totg =55 to 150°C

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

| 2ma402 2N4403
PARAMETER SYMBOL MIN MAX |MIN Max UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage| <-BVgpo 40 40 V [-Ic=O.lmA Ipw0O
Collector-Emitter Breakdown ~LVCEO * 40 40 V |-I¢=1lmA Ip=0
Vol tage
Emitter-Base Breakdown Voltage -BVERO 5 5 V |~Ip=O.lmA Ig=0
Collector Cutoff Current -ICEV 0.1 0.1 PA =YCE=35V -VM.4V
Bage Cutoff Current -IpL 0.1 0.l | pA [-VOR=35V -VEB=0.4V
Collector-Emitter Saturation ~VCE(sat)* 0.4 0.4 | V |=IC=150mA ~IB=15mA
Vol tage 0.75 0.75| V |-I¢=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 HyE * 30 «Ic=0O.1mA ~VCE=1YV
30 60 ~IC=1mA ~VCE=1Y|
50 100 -IC=10mA  -VCE=1V]
50 150 | 100 - 300 ~IC=150mA ~V(E=2V|
20 20 -Ic=500mA -VCE=2V|
Current Gain-Bandwidth Product fp 150 200 MHz |-IC=20mA ~VCE=10V]




2N4402 2N4403

284402 24403
PARAMETER SYMBOL |\ Max |paw max |OFIT] TEST CONDITIONS
Collector-Base Capacitance Cob 8.5 8.5 | pF* |~-VCB=10V Ig=0
f=140kHz
Emitter-Base Capacitance Civ 30 30 | pF |-VEB=0.5V IC=0
f=140kHz
Input Impedance hie 0.75 7.5 1.5 15 | KQ |~Ic=lmA -VoE=10V
' f=1kHz
Voltage Peedback Ratio hre 0.1 8.00.1 8.0 xlC-)'4 -Ic=lmA =VCE=10V
f=1kHz
Small Signal Current Gain hee 30 250 60 500 ~Ic=lmA -VCE=10V
f=1kHz
Output Admittance hoe 1 100 1 100 | pU |-Ig=lmA -VCE=10V
f=1kHz
Delay Time ta 15 15 -I0=150mA ~Ip]=15xA
~Veo=30V
Rise Time tr 20 20 | nS |-Ic=150mA -Ip)=15mA
-Vco=30V
Storage Time tg 225 225 | nS [-IC=150mA -IB1=IR2=15mA
-Vec=30V
Pall Time te 30 30 | nS (-Ig=150mA -IB)=Ipz=15mA
~Vee=30V
* Pulse Test 1 Pulse Width=0.3mS, Duty Cycle=l¥%
Veg"t20V Vg0V Vog = +N3V Veg = 0V
ton SWITCHING ok wa tott SMITCHING
047 5 10k vm v,
o Vin o IN:
el wl ]
t<20ns sa Yy <2.0m
PW = 1.048 PW > 1.0
oC=2% 4 4 oc=2%

250 frg Ve Ig 2.0VCE(sat) & VBE(sat) vs Ic
voemioy W[ Ta- 2990 : T[T Ica101p
L ; T i Pulse Test

200F=vcp=1Y % o 1.6 3

ICBI-I“"“:; NEEHINY Ty=250¢ ||

Ve N VL -

Hn150,.—l- .;%ﬂ:z:{ \ ~-! 1.2 '

T T vep=1v L \—-? -voLT >

100 i Y 0.8 sE(set )4 T

" -y H

§
50 s es T 0.4 0 il :
T N 1
o ;‘mm“] 02T Pulee Teat | f=.===m:rrcg‘(“ﬂ tHt
10 120 1000 10 100 1000
~Ic (ma) ~Ic (mA)

1.78.0650B



2N4926 2N4927
NPN SILICON HIGH VOLTAGE AMPLIFIERS

THE 2N4926, 2§4927 ARE NPN STLICON, PLANAR TRANSISTORS CASE T0-39
DESIGNED FOR HIGH VOLTAGE MEDIUM POWER AMPLIFIERS AND p
SWITCHING APPLICATIONS.
C
E B
ABSOLUTE MAXIMUM RATINGS 21!4226 2N4927
Collector-Base Voltage VeBO 200V 250v
Collector-Emitter Voltage VCEO 200V 250V
Emitter-Base Voltage VEBO ™w v
Collector Current I¢ 100mA #**
Total Power Dissipation (TC €250C) Piot 5w
(Ta £250c) 1w
Operating Junction & Storage Tj» Totg -65 to 200°C
#* 50mA in JEDEC registration.
ELECTRICAL CHARACTERISTICS (TA=250C 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 1Ig=0
Collector-Emitter Breakdown Voltage | LVCEO* 200 250 v IC=10mA Ip=0
Enitter-Base Breskdown Voltage BVEBO 7 7 v IE=0.1lmA IC=0
Collector Cutoff Current IcB0 0.1 pA | Vcp=100V Ip=0
10 PA | VcB=100V 1Ip=0
Ta=1000C
0.1 pA | Vop=150V IE=0
10{ pA | VCB=150V IE=0
TA=100°C
Emitter Cutoff Current IEBO 0.1} pA VEB=5V IC=0
Collector-Emitter Saturation Voltage| VCE(sat)? 1 1{v | IowlOmA Ipelma
2 2|V Ic=30mA IB=3mA
Base-Emitter Saturation Voltage VBE(sat)? 1.2 l.2| Vv IC=10mA IB=1mA
1.5 1.5| Vv IC=50mA IB=3mA
Base-Buitter Voltage VEE = 1.5 1.5|V | IC=30mA VCE=10V)
D.C. Current Gain HFE # 10 10 Ic=3mA  VCE=10V
15 15 ‘1C=10mA VCE=10V|
20 200 | 20 200 Ic=30mA VCE=10V|
0 20 IC=50mA VCE=20V]




2N4926 2N4927

2N4926 2N4927
_ PARAMETER SYMBOL | oo iy | oy max | U¥IT | TEST CONDITIONS
Current Gain-Bandwidth Product £ 30 300 30 300 | MHz | Ic=l10mA vVcE=20V
Collector-Base Capacitance Cob [ [ pF VCB=20V Ig=0
£=140kHz
Input Impedance hie 75 2000 75 2000 ohms| Ic=10mA VcE=10V
f=1kHz
Voltage Peedback Ratio - e 01 2|01 2 |x074 1ce10ma veE-10v
felkHz
Small Signal Current Gain hte 25 250 | 25 250 Ic=10mA VCE=10V
f=1kHz
Output Admittance hoe 50 50 AU | Ic=10mA VCE=10V
falkHz
‘R:al Part of Input Impedance n«f‘i.| 4 200 4 200 | ohms| IC=10mA VCE=20V
f=5MHE
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
TYPICAL CHARACTERISTICS AT TA=25°C
Brg vs I VBE(sat) & VCE(sat) vs Ic
20 1o F1c-1Q18
1 Pulse Test
160 § 5
120 3l
S IR T voLr
b ] g|§ H 1E i :
80 g\ :Vnz(ml: i |
8 Al
| 0.3
w0 Pulse Test | }
| VeE(sat "
o L 1 0.1 .M’
0.1 1 10 100 1000 0.1 1 10 100
I (ma) : Ic (ma)
fr v Ic Ciba Cod vs VR
100 VeR=20V 100 £ 1g-0
| +H 140KHs
80 N Cib
v N 30 4
A 60 v (6 )]
4 p e 10
(ms)40 == H Cop
20 3 a
0 1
1 10 100 1 10 100
Ic (ma) Y& (v)

2,78.7300B




2N4964 through 2N4968
PNP NPN SILICON AF SMALL SIGNAL TRANSISTORS

THE 2N4964, 5 (PNP) AND 2N4966, 7, 8 (NPN) CASE T0-106
ARE STLICON PLANAR EPITAXIAL TRANSISTORS

FOR USE IN AF SMALL SIGNAL AMPLIFIERS AND

DIRECT COUPLED CIRCUITS.

CBE

(PNP) (NPN) (NPN)
ABSOLUTE MAXIMUM RATINGS Forsnp devices, voitage and current vahses are negative. 2N4964!5 21!4966,7 2N4968
Collector-Base Voltage VeBo 50V 50v 3ev
Collector-Emitter Voltage VcEo 40V 40V 25v
Emitter-Base Voltage VEBO 5V (34 34
Collector Current Ic 100mA 100mA** 100mA**
Total Power Dissipation (TA€259C) Ptot 200mw
Operating Junction & Storage Temperature Ty Tstg ~55 to 125°C
#* 30mA in JEDEC registration.
ELECTRICAL CHARACTERISTICS (TA=259C unléss otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBO Ic=0,0lmA Ig=0
Collector-Emitter Breakdown Voltage | LVogp | Note 1 Ic= 10mA (Pulsed)

IB=0

Bmitter-Base Breakdown Voltage BVEBO IE=0.01lmA Ig=0
Collector Cutoff Current IcBo

2N4964,5 251 mA | VCB=20V IE=0

2N4966,7 . 25 nA Vep=25V Ig=0

2N4968 50| nA VcB=25V 1g=0
Collector-Emitter Saturation Voltagd Vgg(sat) 0.08 0.4 | V Ic=10mA IB=0.5mA
Base-Emitter Voltage VBE 0.68 v Ic=10mA VCE=5V
D.C. Current Gain Byg

2N4964 30 120 Ic=10pA VCE=5YV

2N4965 80 400

2N4966,8 40 200

2N4967 100 600
D.C. Current Gain HFE

2R4964 40 Ic=10mA VCE=SY

2N4965 - 100

2N4966,8 50

284967 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
2K4964,5 60 MHzZ
2N4966,7,8 40 MHz
Collector-Base Capacitance Cob . VeB=5V Ig=0
2N4964,5 4 8| pF | felMEz
2N4966,7,8 3 6| pr
oise Figure NP 6| aB Ic=10pA  VCE=5V
Rg=10KQ f=1KHz
TYPICAL CHARACTERISTICS AT TA=250C
D.C. CURRENT GAIN VBE AND VCE(sat)
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
Il AR : Pulse Tes
Heg i Pulse Test )
I VcE™sv
600 T 1.2
1.0
Vee LY
400 08 @ Vg5V -
H ~ 0.6
S I il
200 | VCE(sat)
02 @ ic=20 ig -
o 0 1
0.01 0.1 1 10 100 0.1 1 10 100
Ic (mA) Ic (mA)
COLLECTOR CUTOFF CURRENT CURRENT GAIN -~ BANDWIDTH PRODUCT
vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT
| f X
100 pre—tte -
7 AMIriz))
Ics0 1 ||} veg=sv
{nA) 7 300
10 p==tmmmpes = Vo126V §
= lg=0 200 :
] 7/ S : ] N
P Jlizgl AN
1 = 100 y
!
/ \
y 0
0.1 0.1 1 10 100
1] 40 80 120 160 1o (mA)
Ta (© c
A (°C)

2.78.0430B.4300B



2N4994 2N4995
NPN SILICON RF SMALL TRANSISTORS

THE 2N4994, 2N4395 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& 25°C)

Operating Junction & Storage Temperature

CASE TO-92F
CEB
VcBo 60v
VcEo 45v
VEBO 4v
Ic 30mA

360mw

Piot
derate 2.88mW/OC 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 BVoBO 60 Vv | 1c=0.1mA Ig=0
Collector-Emitter Breakdown Voltage | LVCED 45 v I¢=10mA (Pulsed)

Ip=0
Emitter-Base Breakdown Voltage BVERO 4 v Ig=0.1lmA Ig=0
Collect or Cutoff Current IcRO 100 | nA | VgB=30V Ig=0
5 | pA | VeB=30V Ig=0
T=850C
Collector-Emitter Saturation Voltage VCE(sat) 0.1 0.5 |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 VGE=10V
Current Gain-Bandwidth Produ<t fo 200 400 800 | MHz | Ic=10mA VCE=10V
Collector-Base Capacitance Ccb 1 3.5 | pF | VcB=10V IE=0
f=1MHZ
Peedback Time Constant Cerbb! 30 100 | pS | ICc=l10mA VCE=10V]
£=79.8MHz




2N4994 2N4995

TYPICAL CHARACTERISTICS AT TA=250¢

Cob & Ccb vs VCB

felMHAZ
IE=0
3
Cob
(pF) 2
N
\\ Ccb
1
0
0 4 8 12 16
VeB (V)
£, I
500 T w C
VCE=10V
00 |
4 7
fr 300 / I \
(MEz)
200 t
100
8.1 1 10 100
Ie  (mA)

HFE (NORMALIZED) vs Ic
2.0 [T Puise Test
VCE=10V
~
.6
a1l
N
g |
1.2 i
£ :
Zo.8 ‘
CR= !
= o { '1
.4
i *
0 1M
0.1 1 10 100
Ic (ma)
2.0 —VBE & VCE(sat) ve I
° Pulse Test
ity
1.2
VOLT BE @
0.8 VCE=10V0
Hilk
0.4 VeE(sat)
@ 1ce101B]] =
0 A h
0.1 1 10 100

Ic (mA)

2.78.3300A



2N5086 2N5087 2N5088 2N5089
PNP NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE 2N5086, 2N5087 (PNP) AND 2N5088, ZK5089 CASE T0-524
(NPY) ARE SILICON PLANAR EPITAXIAL TRANSISTORS
FOR USE IN AF LOW NOISE PREAMPLIFIER CIRCUITS.
EBC
(pyp) (PNP) (NPN)  (NPN)
ABSOLUTE MAXIMUM RATINGS o oro o . 2N5086 2ZNS087 2N5068 2N5089
Collector-Base Voltage VcBo 5oV S0V 35V 307
Collector-Emitter Voltage VCEO 50v 50V 30v 25V
Emnitter-Base Voltage VEBO v v 4.5V 4.5V
Collector Current Ic 50mA
Total Power Dissipation (TAL25°C) Piot 350mW
derate 2.8mW/OC above 25°C
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 Ic=O.1mA Ig=0
2N5086,7 50 v
2N5088 35 v
2N5089 30 v
Collector-Emitter Breakdown Voltage| LVCEo Ig=lmA (Pulsed)
2N5086,7 50 v Ip=0
2N5088 30 v
2N5089 25 v
Collector Cutoff Current IcBO
2N5086,7 10| na Vcp=10V IE=O
2N5089 50| nA VCB=15V Ig=0
2N5088 50| naA VeB=20V IE=0
2N5086,7 50| nA | VCB=35V IE=~0
BEmnitter Cutoff Current IEBO
All types 50| nA VEB=3V Ic=0
2N5088,9 only 100 | nA VEB=4.5V Ic=0
Collector-Bmitter Saturation VCE(sat) | Ic=10mA Ip=ImA
Voltage 2R5086,7 0.08 0.3| Vv
2N5088,9 0.08 0.5| Vv




2N5086 2N5087 2N5088 2N5089

PARAMETER SYMBOL| MIN ¥YP MAX |UNIT| TEST CONDITIONS
Base-Emitter Voltage VeE
2N5086,T 0.63 0.85 | V Ic=lmA Vop=5V
2N5088, 9 0.7 0.8 v Ic=10mA VCE=5V
Current Gain-Bandwidth Product £
2K5086,7 40 80 MHz| Ic=0.5mA VCE=5V
2N5088,9 50 100 MHz| IC=0.5mA VCE=SV
Collector-Base Capacitance Cob Vep=5V Ip=0
All types 3 4 P f£=100KHz
BEnitter-Base Capacitance civ VEB=0.5V Ig=0
2R5088,9 only 7 10 P {=100KHz
oise Figure NF
2N5086 onl 3 |dB | Ic=20pA VCE=SY
2N5087 only 2 dp Rg=10KQ f=10Hz-15KH3|
2§5086 only 3 dB Ic=100pA VCE=5V
2N5087 only 2 dB Rg=3Ka f=1KHz
only 3 dB Ig=100pA  VeE=5V
2N5089 only 2 dB Rg=10KQ f~10Hz-15KHz

D.C. AND SMALL SIGNAL CURRENT GAIN (EFE, hfe) AT VCE=5V Ta=25°C

S HFE @ IC=0.1mA HFE @ Ic=lmA BFE @ IC=10mA hfe @ Ic=lmA f=1kHz
MIN  MAX MIE.  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

"FE‘ ll;ge") -
600
> lzs'ﬁwe |ttt
v > LEast
00 L
L 7K5086
"~ - et
"B i
VeE=57
° Pulse Test
0.01 0.1 1 10 100
Ic (mA)

BROAD-BAND NOISE FIGURE
vs COLLECTOR CURRENT

NF
(dB) N, |
\\§ RG=50031
3 o
Q\‘
N
2 .\ HilRG=1K
™ M _UEG=2K i
1 Lpg=5K ] i
- 1 VCE=5V
o T T RorioK] e-toms — 1o
10 100 1000
Ic (uA)

2.78.04508.45008



2N5209 2N5210
NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE 2N5209, 2N5210 ARE NPN SILICON PLARAR
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
Emitter-Base Voltage
Colloctoi‘ Current

Total Power Dissipation (TA€25°C)

Operating Junction & Storage Temperature

CASE T0-924
EBC

Vcro 50v
VcEo 50V
VEBO 4.5V
Ic 50mA
Piot 350mw

derate 2.8mW/0C above 250C
Ty Tatg -55 to 150°C

ELECTRICAL CHARACTERISTICS (TA-25°0 unless otherwise noted

TEST CONDITIONS

NS 2R 5210
PARAMETER SYMBOL | wrw maX | MIN MAX
Collector-Base Breakdown Voltage| BVcpo 50 50
Collector-Bnitter Breakdown LVcEO 50 50
Voltage
Collector Cutoff Current Icpo 50 50
Bnitter Cutoff Current IEBO 50 50
Collector-Emitter Saturation VCE(sat 0.7 0.7
Vol tage-
Base-Emitter Voltage VBE 0.85 0.85
D.C. Current Gain RPE 100 300 | 200 600
150 250
150 250
Current Gain-Bandwidth Product fp 30 30
Collector-Base Capacitance Cob 4 4
Small Signal Current Gain hfe 150 600 | 250 900
Noise Figure §F 3 2
NP 4 3

MHz
PF

dB

Ic=O.1mA Ig=0
Ic=lmA (Pulsed)

Ip=0
VeB=35V Ig=0
VEB=3V  IC=0

Ic=10mA IpelmA

Ig=lmA VCE=5V
Ic=0.1mA VCE=5V
Ic=lmA VCE=SV
Ic=10mA VgE=5V
Ic=0.5mA VCE=5V
VeB=5V 1g=0 f=1MHz
Ic=1mA VCE=5V f=1KHz
Ic=20pA  VCE=5V
Rg=22K0 f=10Hz-15KHz

Ic=20pA  VCE=5V
Rg=10KQ f=1KHz




2N5209 2N5210

TYPICAL CHARACTERISTICS (Tp=26°C UNLESS OTHERWISE SPECIFIED)

D.C. CURRENT GAIN
vs COLLECTOR CURRENT

Heg IR Veesv
v ee Tes
600
1]
20
400 75 NS
U
LA ! 285209
200134
0.01 0.1 1 10 100
Ic(ma)
COLLECTOR CUTOFF CURRENT
vs AMBIENT TEMPERATURE
200
100
icao a
(nA) 7
10 Vcg38sV
7 e
y 4 1
/
1
,/
o1 L4 -
0 40 80 120 160
) Ta ©c)
COLLECTOR—BASE CAPACITANCE
vs COLLECTOR—BASE VOLTAGE
Cob
I
6 lg=0
f=1MHz
4
—
——
2 ™
0
[ 2 4 6 8 10
Ves (V)

CURRENT GAIN — BANDWIDTH PRODUCT

v8 COLLECTOR CURRENT

r
(MHz)
300 Vee=8V
p )
"
100 pL
[}
0.1 1 10 100
'Ic (mA)
VBE AND VCE(sst)
vs COLLECTOR CURRENT
Pulse Test
v
1.2
1.0 -
VBE .
08 ® vee=sv [T
06
o i
VeE(sat)
0.2 @ Ic=101g -
o dHHH1
0.1 1 10 100
Ic (mA)
BROAD-BAND NOISE FIGURE
vs COLLECTOR CURRENT
NF |
(dB) N |
"N Rg=50082
3 s"
\\
™ d 1K
2 § N Rg= -
\ ot /
NI [[Re=2x
1 1 Rg=5K - I | 4
] ] ” VCE=5V-
o Rg=10K f=10Hz — 16KHz
10 100 1000
e (ua)

2,78.45008



2N5294 2N5296 2N5298
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS

CASE TO-220B

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 VcBo
Collector-Emitter Voltage Veeo
Buitter—Base Voltags VB0
Collector Current Ic
Base Currenmt Ly
Total Power Dissipation @ Tc<25°C Piot
o Tac2s5%
Junction Temperature L
Storage Temperature Range 'ltg
THERMAL RESISTANCE
Junction to Case Oje
Junction to Ambient Oj‘
SAFE OPERATING AREA (D.C.) - rE v Yo
10 Tc_2.5og 1604 T Vcb&vﬂ
140 , Tp=250¢
se Teat
: 2 o UL I
c He 100 !
@ N 80 — b Faacs l
o0 SAISINEL 5225, |
2N5294 35 %0 A !
0,3 2N5296 Il j
2N5298 20
o T ;
1 3 10 30 100 0.01 0.1 1 10

VeE(v) Ic(a)



2N5294 2N5296 2N5298

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

PARAMETER SYMBOL | MIN | TYP | MAX | UNIT | TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVcgo* . Ic=0.1A Ip=0
2N 529& 70 v
2N 5296 40 v
2N 5298 60 v
Collector-Bmitter Breakdown Voltage LVCER ¥ Ic=0.1A Rpp=1000
2N 5294 75 M
2N 5296 50 v
2N 5298 70 \4
Collector-Emitter Breakdown Voltage LVegy * I¢=0.1A VEB=1.5V
2N 5294/8 80 v
2N 5296 60 v
Collector Cutoff Current 2N 5294/8 ICER 0.5]| mA |Vcp=50V RBE=100N
Collector Cutoff Current 2N 5294/8 | Icgn 2 | mA |VcE=50V Rgg=l00R

Tc=1500C

Collector Cutoff Curremt 2N 5294/8 IcEY 0,5| mA [Vpg=65V VEB=1.5V
2N 52 2 | mA |VCE=35V VEB=1.5V
Collector Cutoff Curremt 2N 5294/8 Icry 3 mA | VCE=65V VEB=1,5V
2N 5296 5 | mA |VcE=35V VEB-1l.5V
Te=1500C
Emitter Cutoff Current 2N 5294 IEBO 1 mA |Vgpa7v IC=0
2N 5296/8 1 | mA |Wgasy 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. lIc=1A VCE=AV
2N 5298 I030]|1.5| V Ic=1,5A VCE=A4V
Collector-Emitter Saturation Voltage vCE(satf
2N 5294 0415 1 v Ic=0.5A Ip=0.05A
2N 5296 0,20] 1 | V |Ig=1A Ip=0.1A
2N 5298 0.30 1 v Ic=1.5A Ip=0.15A
D.C. Current Gain 2N 5294 HFE * 30 120 Ic=0,5A VCE=4V
2N 5296 30 120 Ic= 1 A VCg=4V
2N 5298 b2 80 Ic=1,5A VCg=4V
Current Gain-Bandwidth Product fr 0.8 MAz | IC=0.2A VCE=4V

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

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.

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

Collector Current

Total Power Dissipation (TA £25°C)

Operating Junction & Storage Temperature TJ. Tstg

## 360mW in JEDEC registration.

ELECTRICAL CEARACTERISTICS (TA=250C

CASE T0-92F
CEB
2N5368(NPN) 2N5372(PRP
2N5369(NPN) 2N5373(PNP) 2N5371(NPN
2N5370(NPN) 2K5374(PNP) 2N5375(PNP
VeBo 60V 60V 40v
VCEO 30v 30v 30v
VEBO 5V 5V 5V
Ic 500mA 500mA 500mA
Piot 500mW  ##
derate 4mW/OC above 250C
-55 to 1509C

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 | LVCpp * |Note 1 v Ic=10mA Ip=0
Emitter-Base Breakdown Voltage BVERO v Ig=0.0lmA Ig=0
Collector Cutoff Current IcBO

2§5368,69,70 50 | nA | Vop=40V Ig=0

2N5372,73,74 50 | nA | Vcp=40V IE=O0

285371,75 50 | nA | Vcp=30V Ig=0
Emitter Cutoff Current 1EBO 50 | nA | Vgp=3V Ic=0
Collector-Emitter Saturation Voltagel VcE(sat)s 0.18 0.3 | V Ic=150mA Ip=15mA|
Base~Bmi tter Saturation Voltage vBE(sut)L 0.84 1.3 | Vv Ic=150mA  IB=15mA|
Base-Emitter Voltage VBE * 0.8 1,2 |V Ic=150mA V(OE=10V
Current Gain-Bandwidih Product £

2N5368 thru' 285371 250 370 MHz|. Ic=20mA VCE=10V

2K5372 thru' 2K5375 150 270 MHz| IC=20mA VCE=10V
Collector-Base Capacitance Ccb

2NS thru! 2N5371 8 | pF | VCB=10V Ig=0

2N5372 thru' 2N5375 10 | pF | f=1MHz

Note 1 s+ Equal to the values of absolute maximum ratings.

For pa-p devicm, voltage and current vehuss ore negative.

# Pulge Test ; 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 | Ig=150mA Ip)=15mA
Yecs30V
2N5372 thru' 2N5375 50 |nS | Ic=l150mA IB)=15mA
Vee=30V -
Turn-0ff Time (Note 2) toff
2N5368,69 350 | nS | Ic=150mA Ip)=-Ipp=15mA
2KN5370,71 400 | nS | Vecc=30V
205372,73 150 | nS | Igel50mA Ip=-Ipp=15mA
2K5374,75 175 | nS | Vec=bY

D.C., CURRENT GAIN (EFE) AT TA=250C VCE=10V

Note 2 s Test circuits referred to 2N2222/2R2907 data sheets.

BPE @ I¢=1lmA Hpg @ Ig=10mA Hpp @ I¢=150mA
MIN MAX MIN MAX MIN MAX
2N5368 20 40 60 200
2R5369 50 75 100 300
2N5370 75 150 200 600
2N5371 20 40 60 600
285372 20 30 40 120
2N5373 50 5 100 300
2N5374 100 150 200 400
2N5375 20 30 40 400
TYPICAL CHARACTERISTICS (TA=259C Pulse Test)
BFE (NORMALIZED) vs IC VBE(sat) & VCE(sat) vs IC
2.0 VCE=107 . Ica10l
'E* 1.6 1.6
-
1.2 PP L—tH 1.2
-+ == VOLT "
E o rreeR A 0.8—vpe(sst ) 15
0.4 0.4
v %
o ob== a0 -y
10 100 1000 1 10 100 1000
I¢ (mA) Ic (ma)

2,78.6100B.06108




2N5400 2N5401 2N5550 2N5551

COMPLEMENTARY
SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS

-92
THE 2N5400, 25401 (PNP) AND 2N5550, 2N5551 (NPN) CASE T0-924
ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL
TRANSISTORS INTENDED FOR GENERAL PURPOSE HIGH
VOLTAGE AMPLIFIER AND SWITCHING APPLICATIONS.
&8C

(PNP)  (PNP)  (NPN)  (NPN)
ABSOLUTE MAXIMUM RATINGS forows smom wimmoms oo morene  2N5400 2N5401 2N5550 2N5551

Collector-Base Voltage VcBo 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 (TCg259C) Ptot v

derate 8uW/9C above 25°C

(Ta250¢) 350mW

derate 2.8mW/OC above 250C

Overating Junction & Storage Temperature TJ, Tatg =55 to 1500C

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

PARAMETER SYMBOL MIN MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVepo ' . Ic=0.1mA Ig=0
Collector-Emitter Breakdown Voltage LVcro Nofe 1 IC=1lmA IB=0
Bnitter-Base Breakdown Voltage BVERO l Ig=0.01lmA Ig=0
Collector Cutoff Current Iceo

2N5400, 5550 ) 100 nA | VeB=100V  Ip=0
2N5401, 5551 50 | nA| Vop=l120V Ip=0
Collector Cutoff Current IcBo
2N5400, 5550 100 PA | VCB=100V Ig=0
Ta=1000C
2N5401, 5551 50 | pA| VcB=120V Ig=0
"} Tp=100°C
Emitter Cutoff Current IEBO
2R5400, 5401 50 nA | VEB=3V IC=0
2N5550, 5551 50 nA [ VEB=4V Ic=0
Collector-Emitter Saturation Voltage VCE(sat)
2N5400, 5401 0.2 v Ic=10mA IB=lmA
2N5550, 5551 | 0.15| Vv | TIc=10mA IB=lmA

Wote 1 : Equal to the values of absolute maximum ratings.




2N5400 2N5401 2N5550 2N5551

PARAMETER SYMBOL MIN TYP MAX |UNIT TEST CONDITIONS
Collector-Bmitter Saturation Voltage | VCE(sat)

5400, 5401 05| V Ic=50mA Ip=SmA
2N5550 0.25( Vv Ig=50mA I3=Smd
2K5551 0.2V Ic=50mA  IB=SmA

Base-Emitter Saturation Voltage VBE(sat) . ;
All types 1| v Ig=10§2 IBwlmA
2N5400, 5401 1!V Ig=5084 Ia~S5mA
550 1.2 v Ip=5084 Ip=SmA
2N5551 1| v Ic=50mA  Xp=%mA
Current Gain-Bandwidth Product fo k
2R5400 100 160 400 | MHu I3=10mA VnRe10V
2N5401, 5550, 5551 100 160 300 MEi |  JC=1OBA  VCRe10V
Collector-Base Capacitance Codb 4 6! pr YGB»10V Ig=0 f=1MHs]
BEnitter-Base Capacitance Ccid
K onl: 30 | pp Vg=0.5V Ic=0
N 2N5551 only 20 | pP f=1MHz
Noise Figure NP IC=250pA VCE=5V
2N5400, 5401, 5551 only 8 i dB Rg=1Kkn £=10Hs-15KHs|
285550 only 10 | éB
D.C. AND SMALL SIGNAL CURRENT GAIN AT TA=259C
RFE Io=lmA
TYPE hfe @ VcE=10V
@ Ic=1mA VCE=5V @ Ic=10mA VCE=SV G IC=50mA VCE=SV f=1kHz
MIN MAX MIN MAX MIN MAX MIN MAX
2N5400 30 40 180 40 30 200
2N5401 50 60 240 50 40 200
2N5550 60 60 250 20 50 200
2N5551 80 80 250 30 50 200
B ve I VBE(sat) & VCE(sat) vs Ic
200 Pulse Test 1-Orpise Test A=259C
it~ TA=250¢C Ig.10T
160 0.8
I 0L M ]
| v"ZO ol N BE ,gil:up
120 ! 0.6,
A 2N
o AN VOLT
80 0.4
40 0.2 v
H= : CE(sat). -
0 O 1
0.1 1 10 100 0.1 1 10 100
Ic (ma) Ig (ma)

2.768.07108.71008



2N5447 through 2N5450
COMPLFEMENTARY SILICON GENERAL PURPOSE AF TRANSISTORS

c
THE 2N5447, 2N5448, 2N5449, 2€5450 ARE ASE 10-92¢
SILICON PLANAR EPITAXIAL TRANSISTORS
FOR GENERAL PURPOSE MEDIUM POWER AMPLIFIER
APPLICATIONS. THE 2N5447, 2N5446 ARE PNP
AND ARE COMPLEMENTARY TO THE NPN 2N5449,
2N5450 RESPECTIVELY.
CEB
- - 2n5449(m}
ABSOLUTE MAXIMUM RATTNGS Forpro e 2N5447(PNP)  2N5448(PNP) 2N5450(NPN
Collector-Base Voltage Voo 40V 50v 50V
Collector-Emitter Voltage ) VeEO 25v 30V 30V
Enitter-Base Voltage VEBO Sv 5V 5v
Collector Current Ic 0.24 0.24 0.84
Collector Peak Current (t<£.10mS) Ien 0.6A 0.6A
Total Power Dissipation (TC€ 259C) Ptot l.2w
(Ta<259¢C) 500mW  *#
Operating Junction & Storage Temperature Tj, Tatg =55 to 150°C
#% 360mW in JEDEC registration.
Ptot va Ty BFE (NORMALIZED) vs IC
2.0 2.0
Tpa250¢|
" VCE=5V ;
1 Pulse Test:
1.5 iy
Ptot (2]
g 1.2} ox5447 2N5448 4
E ,.ofzams 2o N
E 0.4 AU
1
0
1 10 100 1000

I (ma)



2N5447 through 2N5450

ELECTRICAL CHARACTERISTICS (Ta=25°C

unlese otherwise noted)

PARAMETER SYMBOL MIN TYP MAX TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBO Ig=0.1mA IEg=0
2M5447 40 v
2N5448, 2N5449, 2N5450 50 v
Collector-Emitter Breakdown Voltage LVCEO * Ic=10mA Ip=0
2N5447 25 v
2N5448, 2N5449, 2N5450 30 v
Emitter-Base Breakdown Voltage BYERO 5 V [ IE=O.1mA Ic=0
Collector Cutoff Current Icpo 100 | nA| VCB=20V IE=0
Emjtter Cutoff Current IERO 100 | nA| VER=3V Ig=0
Collector-Brnitter Saturation Voltage| VCE(sat)*

245447, 2N5448 0.25| v Ic=50mA IB=5mA
2N5449 0.6 | V I1C=100mA IB=5mA
2N5450 0.8 |V Ic=100mA Ip=SmaA

Base-Emitter Voltage VBE # .
2N5447, 2N5448 0.6 10|V Ic=50mA  Veg=5V
2N5449, 2N5450 0.5 1.0 V | IC=100mA VCE=2V|
D.C. Current Gain 2N5447 BFE * 60 300 Ic=50mA VCE=SV
2N5448 30 150 Ic=50mA VCE=5Y
2N5449 100 300 ICc=S0mA VCE=2V
2N5450 50 150 Ic=50mA VCE=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| VeB=10V Ig=0
f=1MHz
* Pulse Test : Pulse WidtheO.3mS, Duty Cycle=l!
2.0_YCE(sat) & VBE vs Ic 280 T ve I
Tp=250C - Ta=250¢]
Pulse Test VCE=5Y
1. ! 200 - 4
]
1.2 fp 150
VOLT
VgE | a (mioo
0.8 e Vc&-“"‘?"'
0. 50
VCE(sat)
@ Ic=10I8 o
1 10 100 1000 1 10 100 1000
Ic (mA) Ic (ma)

1.78.0650B.6500B



2N5490 2N5492 2N5494 2N5496
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS

THE 2N 5490, 2N 5492, 2N 5494 AND 2N 5496 CASE 10-220B
ARE NPN SILICON SINGLE DIFFUSED MESA POWER

TRANSISTORS DESIGNED FOR LOW SPEED SWITCH-

ING AND AUDIO AMPLIFIER APPLICATIONS.

THEY FEATURE LARGE SAFE OPERATING AREA.

BCE
ABSOLUTE MAXIMUM RATINGS 2N5490/L,  2N5492  2N5496
Collector-Base Voltage VCRO 60V v 90V
Collector-Exitter Voltage VcEo 40V 55V 70V
Emitter-Base Voltage VEBO 5V
Collector Current Ic 7A
Base Current Ip 3A
Total Power Dissipation @ TC<25°C Pot 50W
8 Ta25°C 1.8w
Junction Temperature T3 150%C
Storage Temperature Range Tstg -55 to +150°C
THERMAL RESISTANCE
Junction to Case O3c 2.5%C/w max.
Junction to Ambient Oja 700C/w max.
vs I
SAFE OPERATING AREA (D.CJ 1 ¥ Nowuze ™ To
10 R Sc | Veg=4V
Te=25°C 1.4 7,=250C
3 a
AN 3 1-2I 4
3 B
N 2 1. Vi
~~ -1
O N S \
51 g o.
o \
- w A
[ aN5490, 285494 o i & 0o \
0.3 2N5492 H I =
. 2N5496 1 1 o Pulse Test
Y i | .
. i 0 | nm |
1

0.1
1



2N5490 2N5492 2N5494 2N5496

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)
PARAMETER SYMBOL MIN TYP MAX [UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVCrO * Ig=0.1A Ip=0
2N54L90/4 40 v
2N5492 55 v
205496 70 v
Collector-Bmitter Breakdown Voltage LVcgr * IC=0.1A RpE=1000)
2N5490/4 50 v
2N5492 65 v
205496 8C v
Collector-Emitter Breakdown Voltage LVegv * Ic=0.1A
2N5L90/k 60 vV | vgg=l.5v
2N5492 75 v
2N54L96 90 v
Collector Gutoff Current 205490 IcER 2 | mA | VcE=4OV Rpg=1000
2N54,92 0.5 | mA | VcE=55V Rpgg=1000
2N5494 0.5 | mA | VCE=4OV Rpp=1002
2N54,96 0.5 | mA | VgE=70V Rpp=1000.
Collector Cutoff Current 2N5490 ICER 5 | mA | VCE=4OV RBE=1002
© Ta15000 2N5492 3.5 | mA | VcE=55V Rpp=10002
2N54, %, 3.5 | mA | Vog=4OV Rpg=1000
2N5496 3.5 | mA | Vcg=70V Rpg=1002
Collector Cutoff Current 2¥5L92 Icgy 1 | mA | Vcg=TOV Vgp=l.5YV|
2N549, 1 | mA | Vop=55V Vgp=l.5V
2N5L96 1 | mA | VGE=85V Vgg=l.5V
Collector Cutoff Current 2N54,92 IcEY 5 | mA | Vop=70V VEB=1.5V]
@ Tc=150°C 2N5494 5 | mA | Veg=55V Vgp=1.5V
2N54 96 5 | mA | VCE=85V Vgg=l.5V
Emitter Cutoff Current IEBO 1 | mA | Vgg=5V Ic=0
Base-Emitter Voltage 2N5490 Vg * 0.83 1.1 |V | Ig=2A VgE=hV
2N54,92 0.92 1.3 | V Ig=2.54 VCE=LV
2N5L% 1.0 1.5 |V |Ic=3A VcEeuV
2N54,96 1.05 1.7 |V Ic=3.5A VCE=bV
Collector-Emitter Saturation Voltage VCE(sat)
2N54,90 0.25 1|v |Ice2a 1p~0.22
285,92 0.3 1 (v |Ice2.5A4 Ip=0.25A
94 0.35 14V Ic=3A Ip=0.3A
285496 0.4 1]V Ic=3.5A Ip=0.35A
D.C. Current Gain 2N5490 Hpg * 20 100 Ic=2A VoE=uV
285,92 20 100 I0=2.5A VeEeLV
20549 20 100 I=3h VeE=uV
2N5496 20 100 Ic=3.5A VeE=uV
Current Gain-Bandwidth Product Iy 0.8 Mz | IC=0.5A VeE=uV

# Puls¢ Test : Pulse Width=0O.3mS, Duty Cycle=1¢

12,77.MB/MD



2N5810 through 2N5819
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

THE 2N5810 THROUGH 2N5819 ARE SILICON PLANAR
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVERS AND
OUTPUTS, AS WELL AS FOR UNIVERSAL APPLICATIONS.
THEY ARE SUPPLIED IN TO-92F PLASTIC CASE WITH
OPTIONAL X-67 HEAT SINK. THE 2N5610, 2, 4, 6, 8
ARE NPN AND ARE COMPLEMENTARY TO THE PNP

2N5811, 35 5, Ts 9.

ABSOLUTE MAXIMUM RATINGS rer
Collector-Base Voltage VeBo
Collector-Emitter Voltage (VBE=0) VCES
Collector-Eunitter Voltege (IB=0) VCEO
Emitter-Base Voltage VEBO
Collector Current Ic
Collector Peak Current (t<10mS) IcM
Total Power Dissipation @ TCc<.25°C Ptot

With X-67 Heat Sink @ TA<.25°C

No Heat Sink @ TA<25°C

Operating Junction & Storage Temperature T3y Tatg
#* 500mW in JEDEC registration.

Ptot ve IC

2.0

Peot
(W)

HFE (NORMALIZED)

CASE T0-92F  WITH X-67
LEAD PREFORMED HEAT SINK

CEB
e, e a3
» 3 9 -l
35v 50v
35v S0V
25V 40V
5V

0.75A

1.54

1.4W

800mW

625aW we

=55 to 150°C

HFE (NORMALIZE®) vs Ic

2,
TA=250¢
i VCE=2Y
1. se Test
1.2 NER LD
PNP T
0.8 h N
N
0.4 N
1 10 100 1000

Ic (mr)



2N5810 through 2N5819

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

PARAMETER SYMBOL 2N3810 thru! 2No81S UNIT | TEST CONDITIONS
MIN MAX
ICollector-Base Breakdown Voltage BVCES Ic=0.01mA VBEs)
2N5810, 1, 2, 3 35 v
2N5614, 5, 6, T, 8, 9 50 v
Collector=Zmitter Breakdown Voltage LVCED # Ic=10mA IB=0
285810, 1, 2, 3 25 v
2N5814, 5, 6, T, 8, 9 40 v
Collector Cutoff Current IcRO 100 nA | VcB=25V Ig=0
15 )1A VeB=25V Ig=0
TA=1000C
Bni tter Cutoff Current TERO 10 pA | VEB=5V IC-0
Collector-Emitter Saturation Voltage | VCE(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
285816, 7 100 200
2N5818, 9 150
D.C. Current Gain Hpg » Ic=500mA YV(ogp=2V
2N5610, 1 45
2N5812, 3 60
2N5814, 5 20
2N%816, T 25
2§5818, 9 25
Current Gain-Bandwidth Product fp Ic=50mA VCE=2V
2N5810, 1, 4, 5 100 MHz
2N5816, 7 120 MHz
2ws812, 3, 8, 9 135 MHz
Collector-Base Capacitance Cod 15 pF | VoBp=10V Ig=0
’ f=1MHZ
Enitter-Base Capacitance cidb 55 pF | VEB=0.5V I¢=0
f=1MHZ
* Pulse Test 1 Pulse Width=0.3mS, Duty Cycle=1% K
VeE(sat) & VBE vs IC fp _ve Ic
2.0 Th=250C 20 A=25%0
se Test VeE=2Y
1.6 200
-
1.2 (I'r )150 Y
VOLT MHZ
0.8 | VBE al 100 A
@ VCE=2V__| Ja- 1
0.4 | 50
VeE(sat)
"e Ic.10T
() Eaagué= 0
1 10 100 1000 1 10 100 1000

Ic (mA) . Ic (ma) 1.78.83004.08304



2N5820 through 2N5823
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS

CASE T0-92F X-67 Heat Sink
THE 2N5820 THROUGH 2N5823 ARE SILICON PLANAR ﬁ

EPITAXIAL TRANSISTORS FOR USE IN AF DRIVERS
AND OUTPUTS, AS WELL AS FOR UNIVERSAL APFPLI-
CATIONS. THEY ARE SUPPLIED IN T0-92F PLASTIC
CASE WITH OPTIONAL X-67 HEAT SINK. THE
285820, 2N5822 ARE NPN AND ARE COMPLEMENTARY
TO THE PNP 2N5821, 2N5823.

CEB
2N5820,2(NPN
ABSOLUTE MAXIMUM RATINGS . 2N5821, 3( PNP
Collector-Base Voltage Vcro Tov
Collector-Emitter Voltage (VBE=O) VCES 0V
Collector-Eritter Voltage (Ip=0) VeEo 60V
Emitter-Base Voltage VEBO 5v
Collector Current Ic 1A **
Total Power Dissipation (TC<£25°C) Ptot 1.4W **
With X-67 Heat Sink (TA£259C) ) 800mW **
No Heat Sink (Tag250°C) 625mwe*
Operating Junction & Storage Temperature T3y Tstg -55 to 1500¢
##* This exceeds JEDEC registered value.
Ptot va T HFE (NORMALIZED) vs Ic
2.0 2,0 T =250
Pulse Tes
'é 1.6 VCE=2V
1.5 g
Ptot 3
0
g 1.2 411 R
(mw) 1.0 <] N
~ 0.8 \
0.5 E
0.4
0 L 0
(o] 50 100 150 200 1 10 100 1000

Ta (°c) Ic (oA)



2N5820 through 2N5823

ELECTRICAL CHARACTERISTICS (Ta=25°C

unless otherwise noted)

PARAMETER SYMBOL | MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage | BVcps 70 v Ig=0.0lmA Vpg=0
Collector-Bmitter Breakdown Voltage { LVggo # 60 v Ic=10mA Ip=0
Collector Cutoff Current IcBo 100 | nA Vep=25V Igp=0

15 | pA | V=25V Ig=0
T4 =1000C
Enitter Cutoff Current IERO 10 | pa VER=5V IC=0
Collector-Emitter Saturation Voltage VeE(sat)* 0.25 0.75] Vv Ic=500mA Ip=50mA
Base~Enitter Saturation Voltage VBE(sat)® 0.9 1.2 | Vv | I¢=500mA Ipe50mA
Base-Emitter Voltage VBE # 0.6 0.851.1 | Vv Ic=500mA Vog=2V
D.C, Current Gain HFE »
2N5820, 2N5621 60 120 Ics=2mA  VgE=2V
285822, 2N5823 100 200 Ic=2mA VeE=2V
2N5820, 2856821 20 IC=500mA Vgg=2V
2N5822, 2N5823 25 Ic=500mA V(oE=2V
Collector-Base Capacitance Ceb 15 | pF VCB=10V Ig=0
f=1MHz
Current Gain=Bandwidth Product fp 140 MHz| Ic=50mA VCE=2V
# Pulse Test s Pulse Width<0,3mS, Duty Cycle=1%
2.0 VBE(sat) & VCE(sat) vs IC fr v Ic
: []||[Pulse Test 250 Ty=250C
TA=250¢ VCE=2V
1.6 Ic=10Ip 200
1.2
£p 150 ]
voLr
0.8 L L1 (mzz
VBE! S‘tL—-'W
0.4 50 4
Il . )
VCE! sat - l
0 o]
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 EPTTAXIAL TRANSISTORS FOR USE IN AF
SMALL SIGNAL AMPLIFIERS AND DEXRECT COUPLED
CIRCUITS.
CEB

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage Vepo 507
Collector-Emitter Voltage VCcEO 40V
Emitter-Base Voltage VERO SV
Collector Current Ic 100mA
Total Power Dissipation (TA £25°C) Pyot 360aW

derate 2.88mW/OC above 250C
Operating Junction & Storage Temperature T3y Tatg =55 to 150°C
ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted) )

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BV¢po 50 V | Ic=0.0lmA Ip=0
Collector-Emitter Breakdown Voltage | LVCEO 40 v | 1c=10ma (Pulsed)

Ip=0
Collector Cutoff Current ICBO 50 | nA | Vcp=40V Ig=0
10 PA Vep=40V Ig=0
T5=1000C
Emitter Cutoff Current IgRO 50 | nA | VEp=5V Ic=0 |
Collector-Bmitter Saturation Voltage| VCE(sat) 0.07 0,125 Vv Ic=10mA Ip=lmA
Base-Emitter Saturation Voltage vng('”t) 0.7 0.78| Vv Ic=10mA Ip=lmA
Base-Bnitter Voltage VBE 0.5 0.650.9 | Vv Ig=2mA  VCE=10V]
Current Gain-Bandwidth Product fn
2N5824,5,6 %0 250 | MHe| Ic=2mA VeE=lOV
2K5827,8 90 350 | MHz| Ic=2mA VCE=10V
Collector-Base Capacitance Ced 1.9 4 | pP | VCB=10V Ig=0
f=1MHz
Feedback Time Constant CcTbb* Ig=2mA VCE=10V
2N5624 €5 pS | £=31.8MHz
2N5825,6 80 PS
2N5827,8 100 S




2N5824 through 2N5828

D.C. AND SMALL SIGNAL CURRENT GAIN (HFE, hfe) AT Ta=250C

TYPE HFE @ IC-2mA VeE=5V hte @ Ic=2nA VeE=5V f=1KHz
MIN MAX MIN MAX
25824 60 120 60 180
285825 100 200 100 300
2N5826 150 300 150 450
anse27 250 500 250 750
2N5828 400 800 400 1200

TYPICAL CHARACTERISTICS AT Ta=280C

D.C. CURRENT GAIN VBE AND VCE(sat)
vs COLLECTOR CURRENT vs COLLECTOR CURRENT
[
Hggl | | Pulse Test ) Pulse Test
Veg bV '
000 12
1.0
- VeE n
o8 @ Vee=1 —
P i 0.6
- N
200 il h 04
— VCEtsat)
el )
0.2 lc-ﬂ 8 -
[ 0 yanmuil
0.01 0.1 1 10 100 o1 1 10 100
Ic (mA) Ig (mA)
h—PARAMETERS (NORMALIZED)
VS COLLECTOR CURRENT °
10 S .
N
ST N . *Typicel velues st
N Veg=sV 4 | Ic=2mA Vg8V
e NF AN :i. f=1KHz s
h,
™ [N : y Hpg(D.C) 200
\ /] Iigl1KHZ) - 4.5Kohms
10[E by hygl1KHz) 330
! - hee{1KH2) 2107
[ Pos N hoe(1KHz) 30pmhos
02
0.1 1 10

Ic (mA)

2.78.4300A/B



2N6027 2N6028
PROGRAMMABLE UNIJUNCTION TRANSISTORS

The Micro El ics Progr ble Unijunction Tronsi (PUT) is a three-terminal planor passivated PNPN
device in TO-92 package. The inals ore designated os anode, gate and cathode.

Tln 2N 6027 and 2N 6028 offer oumandmg circuit design flexibility. E | resi can be selected to meet
desi * needs in prog g the unijuncti istics such as 7], Rey, Ip ond |,

The 2N 6028 is designed for long interval timers ond other opplications requiring low peak point current. The
2N 6027 is designed for general use where the low peck 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 T); Raps Ips ly  ® OSCILLATORS AND TIMERS 10-92

« LOW LEAKAGE CURRENT « TRIGGER DEVICES

o LOW PEAK POINT CURRENT

* LOW FORWARD VOLTAGE ® LATCHING SWITCHES L @_
» PULSE SHAPING CIRCUITS

© HIGH PULSE OUTPUT VOLTAGE

* LOW COST » SENSING CIRCUITS
I ||| peo—
ABSOLUTE MAXIMUM RATINGS AGK
Voltage Current
Gate-Cathode Forward Voltage +40 V Peak Forward Anode Current,
Gote-Cathode Reverse Voltage ~ —35 V Non-repetitive (10 «sec pulse) s A
Gate-Anode Reverse Voltage +40 V DC Gate Current +20 mA
Anode-Cathode Voltage wu0 V Capacitive Discharge Energyt 250 ~J
Currant Power
nt
Total A Power*
DC Forwerd Anode Current® 150 mA T.‘m.::g. owe 300.a¥
Pesk Forward Ancde Current, g Ambient®
Repetitive (100 wsec pulse
width, 1% duty cycle) A . emperature Range =50°C to +100°C
Derate currents and powers 1%/°C above 25°C
(20 wsec pulse 1E=% CV? capacitor discharge energy with no

width, 1% duty cyclo) 2A current limiting



2N6027 2N6028

ELECTRICAL CHARACTERISTICS AT Ta = 25° C uniess otherwise specified)

2N6027 | 2N6028
CHARACTERISTICS SYMBOL{FIG. NO. Min. Max. [Min. Max. NI TEST CONDITIONS
Peak Point Current Ip 1 2 A5 | A Vs=10 Volts Re=1Ma
5 10| uA Vs=10 Volts Ra=10 Kn
Offset Voitage vr 1 2 16)] 2 6]|Volts| Vs=10 Voits Ra=1Mn
2 6 2 .6 |Volts| Vs=10 Voits Rc=10 Kn
Valley Current v 1 50 25 | uA Vs=10 Volts Ra=1Ma
70 25 BA Vs=10 Voits Ra=10 Kn
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 | Voits| Ir=50 mA
Puise Output Voltage Vo 4 6 [} Volts
Pulse Voltage Rate of Rise tr 4 80 80 |nsec.
+v
loxs
A R
4 . !ES .
s o Tw Iw
® ;. LT ]
— X )
U Figure 2 Figure 3
* ) el
va @_ - gy + 20 VOLTS
1 ' I ;
§ 510K :' 1= ~
osv:

Figure 4



2N6027 2N6028

TYPICAL CHARACTERISTICS AT Ta=25°C (unless otherwise specified)

e PEAK FOINT CURRENT — MNCROAMPE

§ i uu\ - u-l!]u_ll
i .
§ !
] i
H H
R -
AMBINT TEMPERATURE - T
Ir VS TEMPERATURE AND Rg v VS TEMPERATURE AND Ra
T T
rv

7
i
Yo = PULSE OUTPUT VOLTAGE ~ VOLTS

¥
,,"I

B ]'E !

Fl
\

f
! P
B * 7o
AN - ; et
B e N e 41//
§ L1 =
B - 3 .'//‘ » »

Vr VS TEMPERATURE AND Ra PULSE OUTPUT VOLTAGE



2N6027 2N6028

APPLICATIONS
Precision Relaxation Oscillator

The use of the diode IN4154 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 —2.6mV per °C.

The circuit oscillates at 100Hz which is kept within 1% from

—30°C to 75°C.

- v

£

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 A
triggered by the PUT, the relay is energized. C is

short-circuited by a pair of relay 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 ly

RELAY

10 minutes at R=4.7 M-ohms,

Monostable Multivibrator

The PUT is normally ON. A positive
pulse at the input turns Qa1 on, C is discharged
rapidly through the saturation resistance of
the coll -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 _L
is reached, Q2 fires and returns to the latching

i""
1]

state again due to the large holding current
through R.

Warble Alarm Circuit

This alarm can be easily heard in noisy background.
Q2 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.

llg

1V

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
N 6288, 2N 6290 AND 2N 6292 RESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Bmitter Voltage
Bmitter-Base Voltage

Collector Cwxrent

Base Current

Total Power Dissipation @ TC<25°C
@ Tai2s%

Junction Temperature
Storage Temperature Range

THEIRMAL RESISTANCE

Junction to Cace

SAFE OPERATING AREA (1.C.)

10 FHE="11c=25°C
3
-
:' N,
o 1
L 1
] T
2N6111  WBi
0.3 2“61\07 i
2N6107-
o [11]] 1
1 3 10 30 100
~Ver(v)

CASE T0-220B

E

W

“Ic (a)

BCE
20 6111 2N 6109 2N 6107
= VcBo 40V 60v 80V
- Vceo 30v 50v 70v
~ VEBO 5v
=Ig 7A
-Ip 3A
Piot how
1.84
T 150%
Tetg =55 to +150°C
Ojc 3.12°C/H BAX.
Beg nowurzzen ™ Lo
1.4 HI N
1.4
31,
E o
g o,
e 0.6
i PP Test
0.2~ VCE=4V
02'] TA=25°C )
0,01 0.1 1 10



2N6111

2N6109 2N6107

ELECTRICAL CHARACTERISTICS (TA=25°C

unless otherwise noted)

PARAMETER SYMBOL |MIN TYP MAX | UNIT| TEST CONDITIONS
Cellector-Emitter Breakdown Voliage |-LVCEo * ~1C=0.1A Ip=0
N 6111 30 v
2N 6109 50 v
N 6107 | 70 v
Collector—-Buitter Breakdown Voltage |“LVCER * ~1c=0.1A RBE=10082
2N 6111 40 v
2N 6109 60 v
2N 6107 80 v
Cellector-Buitter Cutoff Current -Icro
2N 6111 1 mA |-VCp=20V Ip=0
2N 6109 1 mA [~VCE=4OV  Ip=0
2N 6107 1 | mA [-VcE=60V Ip=0
Collector-Buitter Cutoff Current -Icen
2N 6111 0,1 | mA [-VCE=35V Rpp=1008
2N 6109 0.1 | mA |-VeE=55V Rpp=1000
2N 6107 0.1 | mA |-Vcp=75V RpE=1004
2N 6111 2 | mA |-Vcg=30V Rpgg=100Rt
Tg=1500C
2 6109 2 mA |-VCE=50V Rpg=1002
Tc=1500C
2N 6107 2 | mA |-VCE=70V Rpg=1008
Tc=1500C
Collector-Enitter Cutoff Curremt ~IcEY
2N 6111 0,1 | mA |-VCE=37.5V -VEB=1.5V
2N 6109 0.1 | mA |-VCB=56V  ~VEB=1.5V
oN 6107 0.1 | mA [~Vops75V  ~VEB=1.5V
2N 6111 2 mA (-VCE=30V  -VEB=1.5V
Tc=1500C
2N 6109 2 | mA |-Vcp=50V  -VEB=1.5V
Tc=150°C
2N 6107 2 | mA |-Vep=70V  VEB~1.57
. Tc=1500C
Emitter-Base Cutoff Current ~IEBo 1 | mA [-VEB=5V I¢=0
Collector~Bmitter Saturation Voltage |-VCE(sat)*
2N 6111 0,35 1 V [-Ic=3A -IB=0.3A
2N 6109 0.3 1 V |-Ic=2.5A -Ip=0.,25A
2N 6107 0,3 1 V |-Igc=2A -~-Ip=0,2A
All types 35| V [-Ig=7A -Ip=3A
Base-Eaitter Voltage 2N 6111 |-VBg * 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| Vv |-Ic=2A —V(op=&4V
All types 3 VY |-IC=7A -VCB=AV
D,C. Current Gain 2N 6111 HFE * 30 150 -Ic=3A ~VCB=AV
2N 6109 30 150 ~Ic=2,5A ~Vcp=iV
N 6107 30 150 ~Icm2A  -VCE=AV
All types 2.3 ~Ic=7A —VCp=AV
Current Gain-Bandwidth Product fp 10 MHe |-Ic=0,5A -VCp=4aV
Collector-Base Capacitance Cob ) 250 | pF [~VCB=10V Ig=0 f=1MHz
Small Signal Current Gain hee 20 ~I=0,5A-VCE=AV f=50KHs

* Pulse Test : Pulse Widthe0,3mS, Duty Cycle=lf

12.77.0850E




2N6121 2N6122 2N6123

NPN SILICION EPITAXIAL 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 10

2N 6124, 2N 6125, 2N 6126 RESPECTIVELY.

ABSOLUTE MAXTMUM RATINGS

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

Collector Current

Base Current

Total Power Dissipation (rc‘zs°c)
Junction Temperature

Storage Temperature Range

THERMAL RESISTANCE
Junction to Case

Fiot ™ Ta
il
40|
) 30[ 3n,
2 NG
I:' \o&
2 \:"
B,
4 2
Al N
) 100 200

TR

CASE T0-220B

BCE

2N 6121 2N 6122 2N 6123
a5V 60v 8ov
L5y 60v 8ov

5v

Y

1u

AW

150°c
-55 to +150°%C

3,12°C/W  max.

‘0 SAFE OPEIATING AREA (D.C.)

Tca250C

A\




2N6121 2N6122 2N6123

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

PARAMETER SMOL MIN TYP MAX | UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage IVceo * Ic=0elA Ip=0
2N 6121 45 v
2N 6122 60 A
2N 6123 80 v
Collector-Base Cutoff Curremt Icpo 0,1 mA | Vep¥cpo Ig=0
Collector-Britter Cutoff Current Icro 1| mA | Vecp=Vcgo IB=0
Collector-Buitter Cutoff Current Icev 0,1 | mA | Veg=VCcRO VEB=1.5V
2| mA | VCE=VCRO VEB=1.5V
Tc=1250C
Emitter-Base Cutoff Current IEBO 1] mA | VEB=5V Ic=0
Collector-Emitter Saturation Voltage | VGE(sat)* 0,28 0,6{ V | Ic=1.54 Ip=0.15A
led| Vv | Ic=aa Ip=1A
Base~Buitter Voltage VBE * 0,87 1,2{ V Ic=1.,5A VCcE=2V
D.C. Current Gain 2N 6121, 6122 H¥E * 25 100 Ic=1.5A VCE=2V
2N 6123 20 80 Ic=1.5A VCE=2V
2N 6121, 6122 Hpg » 10 Ic=hA  Vgp=2v
2N 6123 7 Ic=bA  VCE=2V
Current Gain-Bandwidth Product 1y 245 MHs | Ic=1A VCE=AV
Swall Signal Current Gain hee 25 Ic=0.1A Vcp=2V
l f=1KHz
* Pulse Test : Pulse Widih=0,3mS, Duty Cycle=1%
HFE NORMALIZED vs Ic VcE(sat) & VBE vs IC
1.6I 'I 1.6 ”" 5
| et W T,=25"C
A i 1.4 A
1.4 Ver=2V1 Pulse Test
8 L2 T A=25°¢ 1,2
;;, 1.0 Pﬂ.}le Test 1.0
1 =3
8 = 0.8
g * e LT
E 0.6 0.6
9.“ —M—— i 0.4 L —H 74
CE(sat)
0.2 . 0s2—@T =101, 1]
-t
° A o, b fpeet™]
0,01 0.1 1 10 0,01 0,1 1 10
Ic (a) Ic (a)

12.77.8700E



2N6124 2N6125 2N6126
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2N 612k, 2N 6125 AND 2N 6126 ARE PNP
SILICON EPITAXIAL BASE POVER TRANSISTORS
DESIGNED FUR SWITCHING , DRIVER AND OUTPUT
STAGES IN AUDIO AMPLIFIERS, THE 2N 6124,
2N 6125, 2N 6126 ARE COMPLEMENTARY TO

2N 6121, 2N 6122, 2N 6123 RESPECTIVELY,

ABSOLUTE NAXIMIM RATINGS
Collector-Base Voltage
Collector-Emitter Voltage
Baitter-Base Voltage

Collector Current

Base Current

Total Power Dissipation (Tc€ 250C)
Junction Temperature

Storage Temperature Rangs

THEEMAL HESISTANCE
Junction to Case

50 Piot V8 l".
Reot
w) ‘%\'\%

N%
A\, Q'a
y %
' L N
0 100 200

- vcm
- ch
- VEBO
-Ic
-Ip
Peot
T3
‘l.t‘

10

-Ig
@)

0.3

Gl

CASE T0-220B

BC|

m

150°C
-55 to 4150°C

Som/w BAX,

SAPE OPERATING AREA (D.C.)

To=259C
N\
=
1 —
X
11 e
2N 61
2% 6125
20 6126 |
3 10 30 100
-Vce(v)



2N6124 2N6125 2N6126

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

PARAMETER SYMBOL | MIN TYP MAX| WNIT TEST CONDITIONS
Collector-Eaitter Breakdown Voltage | —LVcEo -Ic=0,1A Ip=0
20 6184 &5 v
aN 612% 60 v
2N 6126 80 v
Collector-Base Cutoff Current ~IcBo O,1] mA Ycp=Vcpo Ip=0
Collector-Baitter Cutoff Current -ICE0 1 mA | VcE=VcEo Ip=0
Collector-Bmitter Cutoff Curremt ~IcRv Ol] mA VCE=VCcEo -VEB=1.5V
2 =A VCE=VCRO -VEB=1.5V
Tc=1250C
Bmitter-Base Cutoff Currenmt -IgBo 1 mA | -Vegp=5V Ic=0
Collector-Bmitter Saturation Voltagy -VCE(sat) * 0.33 0,6] Vv -Ig=145A ~Ip=0,15A
14 V ~Icmkd -Ip=lA
Base-Buitter Voltage ~VRE * 0.9 12| V¥ ~Ice=l.5A -Vep=2V
D.C. Current Gain Hpg »
2N 6124, 2N 6125 25 100 ~Icml,5A -VCE=2V
2N 6126 20 80 ~Ic=1,5A -Vopm2V
2N 6124, 2N 6125 | Hpg « | 10 =Ic=hA -VCE=2V
2N 6126 7 ~Ic=hA ~Vepm2V
Current Gain-Bandwidth Product ) 2,5 Milx ~Ic=1A -VCE=AV
Small Signal Current Gain hee 25 ~Ic=0,1A -VCp=2V
f£=1kHs
# Pulse Test : Pulse Widthw0,%mS, Duty Cycle=1%
16T 250 vs Ic 1.6—Y & VBE va IC
1A 1 | |1{ TA=25%g
o N * |1 Pulse Test
'.'.‘ 1. 1. H
g"‘] g 7T
= 0, e 0.8 VB @-Vcx=2Vi-iy
E o-'l o.
00. o.
Pul,
0.4-VCE2Y b 0.4 ToE(32)
Tae25°c| ol Jewots
80 oa 1 10 001 0.1 1 10
“Ic (a) ~Ic (a)

12,77.0870E



NPN SILICON EPITAXIAL

2N6129 2N6130 2N6131
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,
2N 6130, 2N 6131 ARE COMPLEMENTARY TO

2N 6132, 2N 6133, 2V 6134 HESPECTIVELY.

ABSOLUTE MAXIMUM RATINGS

Collector-Base .Voltm ch
Collector-Emitter Voltage vch
Emitter-Base Voltage Vmo
Collector Curremt 1,
Base Current IB
Total Power Dissipation (-rcszs"c) Piot
Junction Temperature T §
Storage Temperature Range Tstg

THERMAL RESISTANCE

CASE T0-220B

)

8

£ ok
‘2§§E
.

7
3A
500
150°%
-55 to +150°C

Junction to Case Oj c 2.59C/W maxe.
Poe V2 Ty 10 SAFE OPE:ATING AREA (D.C.)
pl —— 3 0
= 7 =25%C
1 "2
40| Cn 3 AN
s & At
z (,I \J % N
° 3 \c‘; < . N
¥ % -
2 NG 6129
\& 0.3 286130 ]
w[ N : 6131\\r
1 i S
() o0 200 3 10 30 100
(%) Ver(v)



2N6129 2N6130 2N6131

ELECTRICAL CEARACTERISTICS (TA=25°C unless otherwise noted )
PARAMETER SYMBOL | MIN TYP MAX | WNIT TEST CONDITIONS
Collector-Bnitter Breakdown Voltage Dlmu | Ic=0.,1A Ip=0
2N 6129 40 v
2N 6130 60 v
2N 6131 80 v
Collector-Base Cutoff Currenmt Icpo Ol | WA | Vop=Vopo Ip=0
Collector-BEmi ter Cutoff Current IcRo 2 mA Vep¥cpo Ip=0
Collector-Emitter Cutoff Curremt Icev 2 mA VCE=VCEO VEB=1.5V
T=1250C
Emitter-Base Cutoff Cwrrent IEBo 1 mA | Vgp=5V Ic=0
Collector-Buitter Saturation Voltage| VCE(sat)|* . Ic=7A Ip=3A
2N 6129, 2N 6130 1.4 v
2N 6131 2,0 v
Base-Emitter Voltage | VBR » 04,95 2.0 v Ic=2.54 VCop=AV
D.C, Current Gein All types | HyE * 20 100 Ic=2.5A VCE=AV
2N 6129, 2N 6130 7 Ic=7A VCE=AV
2N 6131 5 Ic=7A  VCE=4V
Current Gain-Bandwidth Product fr 2.5 MHs | Ic=l1A VCE=AV
Small Signal Current Gain hge 25 Ic=0.1A VCE=AV
£=1KHz
* Pulse Test : Pulse Width=0,3mS, Duty Cycle=1%
" B ve IC ] VcE(sat) & YBE v* I¢
ol 1,
70} i 1L 1.4 i ””’A=25°°]
>~ ITVCE=4 i oW IPulse Test
il et I
50 lumln Test Y 1_(1 VB];; -+
40 g o OV og=4V
oI T T
2 0. CE(sat)[TII A
! | ‘ 0. nlc”‘un;
0 o =il
0,01 0.1 1 10 0,01 0.1 1 10
L w Ic @)

12.77.8500E



2N6132 2N6133 2N6134
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2N 6132, 2N 6133 AND 2N 6134 ARE PNP CASE T0-220B
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 6132 2N 6133 2N 613
Collector-Base Voltage - VeBo AOV 60v 80V
Collector-Emitter Voltage - VCEO KOV 60v 80V
Baitter-Base Voltage - VEBO 5V
Collector Current -Ic 7A
Base Current ~1Ip 3A
Total Power Dissipation (TC<250C) Ptot 508
Junction Temperature Tj 150°C
Storage Temperature Range Tatg ~55 to +150°C
THERMAL RESISTANCE
Junction to Case 9jc 2,5% /W max,
Piot ™ Ta SAFE OVERATING AREA (D.0.)
5 ] 10 — To=250C
N, . :
_ ""l \% 3 AW
= Q’ — N\
3 \% <
2 3 =, \
L] 2‘{ \d -
< 1 H
\Q‘ 0.3 2K6132—H) I
1 ..
2N6133 —
N 2N6134-
0 0.1
0 2% 200 * 3 10 30 100
A( C) -'c'(v)




2N6132 2N6133 2N6134

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

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS

Collector~Bmitter Breakdown Voltage |-LVcro * =I¢=0.1A Ip=0

2N 6132 40 v

2N 6133 60 v

2N 6134 80 \4
Collector-Base Cutoff Current -Icso 0,5 mA | VcB=VcBO Ip=0
Collector-Emitter Cutoff Current -Icgo 2| mA VCE=VCE0 IB=0
Collector-Emitter Cutoff Current ~Icrv 2| mA | VcE=VCEO VED=1.5V

Tc=1250C

Baitter-Base Cutoff Current -IFBo 1| mA [~-VEB=5V Ic=0
Collector-Emitter Saturation Voltage ~VCE(sat) —Ic=7A -Ip=3A

2N 6132, 2N 6133 14| v
2N 6134 18| v
Base-Baitter Voltage ~Vpg * 0,97 8| V | -Ic=2,5A -Vcp=4V
D.C. Current Gain All types | Hpg * 20 100 ~Ic=2,5A ~VCE=AV
2N 6132, 2N 6133 7 ~IC=7A ~VCEmAV
2N 6134 5 ~Ica7A -VCE=AV
Current Gain-Bandwidth Product 1y 2.5 MHz | -Ig=1A -Vop=4V
Swall Signal Current Gain hee 25 ~Ig=0,1A ~VCE=4V
f=1KHs
* Pulse Test : Pulse Width=0,3mS, Duty Cyclealf$
RE vs Ig VeE(sat) & YBE V2 Ic
T . I L8TTTI M Tam250¢
7 b - 14— i Pulse TI'eM!:‘
it i i ¥
60, ' b i 1.2 I i -
Erp : 41110 N . YAl
j T i = I i
| ! ! g o.8VEE
o O g "= 1
: i 0.6 1 !
- i ] | ol 0 A
2 oulee Tt i '] VcE(sat) i
10} -VCE=4V | 4 0.1 @ Ic.10Ip | +
olL_Ta=250c! i o i
0,01 0.1 1 10 0.01 0.1 1 10
“Ic (a) ~Ic (&)

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
VOLTAGE APPLICATIONS. THE DEVICES ARE s | 0]
SUPPLIED IN CASE TO-92F WITH OPTIONAL X-67 |
HEAT SINK. .T

) CEB
ABSOLUTE MAXTMUM RATINGS 2M6218 2N6219 2N6220 2ZM6221
Collector-Base Voltage vCBo 300V 250V 200V 150v
Collector-Emitter Voltage VCEO 300v 250v 200V 150v
Emitter-Base Voltage VEBO 5V 5V sv S5V
Collector Current Ic 50mA
Collector Peak Current Icxk 100mA
Total Power Dissipation @ TC < 25°C Piot 1.5W

with X-67 Heat Sink @ TA< 250C 800mW

No Heat Sink e Ty <25°¢ 625mw **
Operating Junction & Storage Temperature Tj» Tstg =55 to 150°C

*# 0,5W in JEDEC registration.

Piot vs Ta
2.0
1.5
Piot &
(v 1.0 i %
th *‘6‘ o’"
Q)
0.5 2t NG
Yo foa A
—ag
Is
° h




2N6218 through 2N6221

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

PARAMETER SYMBOL MIN MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO Note 1 v I¢=0.1mA Ig=0
Collector-Bmitter Breakdown Voltage | LVopo Note 1 v Ic=10mA Ip=0

(Pulsed)
Emitter-Base Breakdown Voltage BYERO 5 v Ig=0.1mA Ig=0
Collector Cutoff Current IcBO
2N6218 0.5 pA | vep=250v 10
2N6219 1 pA | veps200v  1g=0
2N6220 1 pA Vcp=150V  Ig=0
2N6221 1 }xA VCB=100V  Ig=0
Collector-Britter Saturation Voltage| VeE(sat)
2K86218,9 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-BEmitter Voltage VBE 0.55 0.75 v Ic=20mA VCE=10V
D.C. Current Gain HFE 10 IC=2mA VCE=10V
20 Ic=20mA  VCE=10V
Current Gain-Bandwidth Product fo 50 MHz | ICc=10mA VCE=10V
Collector-Base Capacitance Ccb 5 PF | Vgp=10V Ig=0
f=1MHz
Eritter-Base Capacitance Ceb 70 pF Vgp=0.5V I¢=0
f=1MHz
Small Signal Current Gain hfe 20 300 1c=20mA VgE=10V
f=1kHz
Note 1 1 equal to the values of YCBO & VCEO ratings.
fn s lg VBE(sat) & VCE(sat) ve IC
100 Voge10V 10 =101
5 B
™~ cE Pu‘f:c Test |
80 \ Tan250¢
3
V.
fn 6o f vour | | l
(wEs) 4o .4 E VeE(sat) : n
/ F— v
r 003 —
20 L]
Vop(est) 4T
o TA=250C 01
1 10 100 70 1 10 100
Ic (ma) It (m)

2.78.73008



2N6288 2N6290 2N6292
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2N 6288, 2N 6200 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 Dissipation
@ T<25°¢C

@ 1,¢25%
Junction Temperature
Storage Temperature Range

THERMAL . RESISTANCE
Junction to Case

SAFE OPEATING AREA (D.C.)

10 1
3
-~
3
Ho 1= 1 T
| L
{ !
2N6288———u
286290——
2N6292——
[IHT 17—
3 10 30
Vor(v)

CEO

O'-‘

tot

Tstg

CASE T0-220B
BCE
2N 6288 2N 6290 2N 6292
aov 60v 8ov
30v 50V 70v
5v
7A
34
SO0
1,87
150%
-55 to + 150%

3,12°0/W  maxe

I

Bee Nomuaszzen *° Tc

i

i Vop=4Y Pif \

k] ,=25°C

Pulse Teat
ﬂ.h

"]




2N6288 2N6290 2N6292

ELECTRICAL CHARACTERISTICS (TA=25°C

unless otherwise noted)

PARAMETER SYMBOL | MIN TYP MAX| UNIT TEST CONDITIONS
Collector-Bmitter Breakdown Voltage Wego* Ic=0,1A Ip=0
2N 6288 30 v
2N 6290 50 v
N 6292 70 v
Collector-Emitter Breakdown Voltage LVcen* Ic=0,1A Rpp=100M1
2N 6288 40 v
2N 6290 60 v .
2N 6292 8 4
Collector—Emitter Cutoff Curremt IcEo
2N 6288 1 |mA |Vop=20V Ip=0
2N 6290 1 |mA |VCE=AOV Ip=0
2N 6292 1 [ma |VepebOV g0
Collector-Emitter Cutoff Current Icm
2N 6288 0,1 |mA |Veme35V Ryp=100A
2N 6290 0,1 |mA |Vcg=55V Rpp=1000
N 6292 0,1 |mA |VCE<75V Rpp=1000
2N 6288 2 mA | VCE=30V Rpp=1000)
Tc=1500C
2N 6290 2 |mA |[VcE=50V Rpg=100.0
Tc=1500C
2N 6292 2 |mA |VcE=70V Rpp-1002
Tc=150°C
Collector-Emitter Cutoff Curremt Icgv
oN 6288 Ocl | 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=1500C
2N 6290 2 mA | VCE=50V  VEBa1l.5V
Tc=1500¢
2N 6292 2 mA VCE=70V VEB«1.5V
Tc=1500C
Emitter-Base Cutoff Current IEBO 1 mA VEB=5V Ic=0
Collector-Emitter Saturation Voltage| VCE(sat)*

' 2N 6288 0,35 1 V  |Ic=3A  Ip=0,3A
2N 6200 0.3 1 V.  [Ic=2.5A Ip=0,25A
2N 6292 0.3 1 v Ig=2A Ip=0,2A

Al] types 35 |V |Ic=7A Ip=3A
Base~Emitter Voltage 2N 6288 VBE * 1 15 v Ic=3A VoE=4V
2N 6290 0,95 1.5 v Ic=2,5A VCE=4V
2N 6292 0.9 1.5 v Ic=2A  Vop=4V
All types 3 v Ic=7A VCE=AV
D.C. Current Gain 2N 6288 Hyg » | 30 150 Ic=3A  VCE=AV
2N 6290 30 150 Ic=2,5A VCp=4V
2N 6292 30 150 IC=2A  VCp=AV
All types 243 Ic=7A VCE=4V
Current Gain-Bandwidth Product fp 4 MHs |[Ic=0,5A VCR=AV
Collector-Base Capacitance Cob 250 pF  |VCB=10V IE=0 f=lMHz
Small Signal Current Gain hee 20 Ic=0¢5A Vop=4V f=50KHs

¥ Bulse Test : Pulse Width=0,%uS, Duty Cycle=lg

12.77.8500E



2N6473 2N6474 2N6475 2N6476

COMPLEMENTARY

SILICON EPITAXIAL BASE AF POWER TRANSISTORS

THE 2N6473, 2N6474 (NPN) AND 2N6475 2N6476

(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.

.

CASE TO-220B

BCE

2N6473(NPN)  2N64T4(NPN
ABSOLUTE MAXIMUM RATINGS For pnodeces, voltage snd current salues ace negatws. 2N6. PNP 2N6476( PNP

Collector-Base Voltage
Collector-Emitter Voltage (RBE £100n)
Collector-Emitter Voltage (IB=0)
Emitter-Base Voltage
Collector Current
Total Power Dissipation (TC< 250C)

(Tag 2500)
Operating Junction & Storage Temperature

THERMAL RESISTANCE
Junction to Case
Junction to Ambient

Ptot vs Ta
80
60
Ptot
(w) 40
<.
Yo
20 &%
%
&,
2y
o
(o] 50 1 150 200
Ta (%)

VCBO 110v 130v
VCER 110V 130v
VeEO 100V 120v
VEBO 5v 5V
Ic 44 4A
Ptot 40w 40w
1.8w 1.8W
Ty Totg -55 to 1500¢
Ojc 3.130C/W max.
Cja 70°C/W max.

SAFE OPERATING AREA (DC)
> Tc.zsoc
1 N
\
0.1 E 6473,54
2N6474,6H
0.05 | B omwll | Lt 13y
10 100 1000

VeE (V)



2N6473 2N6474 2N6475 2N6476

ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted
2N64T3(NPN) | 2N6474 mg
PARAMETER SYMBOL | 2N6475(PNP) | 2N6476(PNP) [UNIT| TEST CONDITIONS
MIN MAX | MIN MAX
Collector-Emitter Breakdown LVGEr* |110 130 I¢c=0.1A RBE=100Q
Voltage
Collector-Emitter Breakdown LVceo* |100 120 v Ig=0.1A Ip=0
Voltage
Collector Cutoff Current ICER 0.1 | ma | vcg=100v Rpge=100a
) 0.1| mA | Veg=120V RpE=100a
Collector Cutoff Current ICER 2 mA { VCE=100V Rpg=1000
(Tc=1000¢C) 2| mA | VoE=120V RBE=100n|
Collector Cutoff Current ICEV 0.1 mA | VCE=100V Vgp=1l.5V
0.1 | mA | VCE=120V VEB=1.5V
Collector Cutoff Current IceV 2 mA | VCE=100V Vgp=l.5V
(Tc=1000C) 2 {mA | VCE=120V Vgp=1.5V
Collector Cutoff Current ICEO 1 mA | VCE=50V Ip=0
1 |mA | VeE=60V Ip=0
Emitter Cutoff Current IEBO 1 1 |mA | VEB=5V Ig=0
Collector-Emitter Saturation VeE(sat)+ 1.2 1.2 |v Ic=1.5A 1p=0.15A
Vol tage 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 HpE * 15 150 | 15 150 IC=1.54 VGE=4V
2 IC=4A  VCE=2.5V
Current Gain-Bandwidth Product fp ICc=0.5A VCE=4V
2N6473,4 only 4 MHz
2N6475,6 only . 10 10 MHz
Collector-Base Capacitance Cob 250 250 |pF | Vop=10V Ig=0 f«1MHz
Small Signal Current Gain hfe 20 20 I0=0.5A VCE=4V
f=50KH2
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
6 FE_(NORMAL L6 VBE & VCE(sat) vs IC
1. . Pulse Test
—~ "A=250(|
B1.2 1.2
= CeH VOLT VB
< B
£ 0.6 0.8 g VeE=4Yp
£ |
0.4 0.4 | —r g
E ~— 2N6475,6 VCE(sat) @
H 11c=101B_4#
) — 21‘647314 ol —
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 CASE T0-220B
SILICON PLANAR EPITAXIAL COMPLEMENTARY

PAIR SPECIALLY DESIGNED FOR 5-WATT AUDIO

AMPLIFIER OUTPUT APPLICATIONS. THEY ARE

ALSO SUITABLE FOR SWITCHING UP TO 3A

COLLECTOR CURRENT.

BCE

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage Vcno 3ov
Collector-Enitter Voltage Vero 3ov
Emitter—Base Voltage EBO 5V
Collector Current Ic 3A
Collector Peak Current (t « 10mS) Iy 6A
Total Power Dissipation (T = 25°c) Py ot 100
Junction Temperature 1 150%
Storage Temperature Range Tetg 55 to + 150°C
ELECTRICAL CHARACTERISTICS  (7,225°C unless otherwise noted)

PARAMETER SYMBOL | MIN TYP MAX | UNIT |TEST CONDITIONS
Collector-Base Breakdown Voltage WCBO 30 v Ic-O.lnA IE=0
Collector-Buitter Breakdown Wego »| 30 v [1g=10ma 1;=0

Voltage

Collector Cutoff Current ICBO 1.0 .1 vcnaeov IE=°

Emitter Cutoff Curremt Temo 1,0 | pa V=SV  I,=0

Col%:::momthr Saturation VCE( sat) [ 0.8 v Ic-QA IBJO.2A

Base-Baitter Voltage Vip » 1,0 V|1 =0.50 V=2V

D.C, Current Gain (Note) ey« % 400 I =054  Vop=2V
Hepo »| 25 1g=2.54 Vo eav

Current Gain-Bandwidth Product f, 100 Mz |I=0.1A Vg =10V

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

Note : Hpg is classified as follows. Group R : 40-80 Group 0 ¢ 70-140
Group Y & 120-240 Group G & 200-400



2SA473 2SC1173

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)

- Pt ™ Ta
2 -
20—
g,
B4
"'§ 10}—
\’a\%
t'&
P 'S,
5 e
o 310“
1 ™
b} 100 200
Ty(%)
160 HFE vs IC
T M vog-2v
140 |—1 25@&11’) se Test
120 z 2SA473~ “
BFE 100
80 1
60 L]
40
20
3.01 0.1 1 10
I ()

SAFE OPERATING ARFA {1.C.)
10=

:1'04500
3 N
< N
b
o ! — zz:
o., \
0.1
1 3 10 30 100
Vex(v)

Vee(sat) & Yer v8 X¢
16 2SAT3 se Test
1o 4] ememee  25C1173H

111l
1. L=
y 1.3 [ Vcn!ﬂv Y
£ o.
0.6 3
0.k CE(sat)
o 0 I.=10F,
o.
0,01 0.1 1 10
Ic (1)

12.77.0810C.8100C



2SA489 2SB604 2SB596
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2SA489, 2SB604, 25B596 ARE PP CASE T0-2208
SILICON EPTTAXTAL BASE POWER TRANSISTCRS

DESIGNED FOR 20 TO 25W AUDIO AMPLIFIER

OUTPUTS AND SWITCHING APPLICATIONS UP T0

4A COLLECTOR CURRENT. THE 2SA489, 25B604

AND 25B596 ARE COMPLEMENTARY TO 25C789,

2SD570 AND 2SD526 RESPECTIVELY.

BCE
ABSOLUTE MAXTMUM RATINGS 2SMB9 2SB604 28B596
Collector-Base Voltage -Vero T0v T0v 8ov
Collector-Emitter Voltage ~VCEO 60V T0v 8ov
Emjitter-Base Voltage - VERO 5V
Collector Current =1 4A
Collocto_r Peak Current (t £10mS) -IcMm 8A
Fotal Power Dissipation (T¢ <25°C) Piot 30w
Junction Temperature 75 1500¢
Storage Temperature Range Tsotg -55 to +150°C
THERMAL RESISTANCE
Junction to Case Ojc 4.17°C/W  max.
Poe ™ Ty m‘a=rs ;Z‘;A;I:m AREA (D.C.)
Sﬂr = Mo=250C
L 3
—~—~
e s 3
3 R w !
. B+ % '
N o..
. AN 0.3 35A489 1]
)ﬁ‘ 25B604 H
l $ . 0 2SB596
(] 100 200 1 3 10 30 100

Ta(%) ~Vox(v)



2SA489 2SB604 2SB596

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted

PARAMETER SYMBOL MIN TYP MAX| UNIT TEST CONDITIGNS
Collector-Base Breakdown Voltage [BVepo ~Ic=0.1lmA Ig=0
28M89 T0 v
2SB604 70 v
28B596 80 v
Collector-Emitter Breakdown Voltage|LVcEO * -Ic=100mA Ip=0
2SA489 60 v '
2SB604 70 v
28B596 80 v
Collector Cutoff -Current FLcBO
25M489 30| pA | -Vop=50V Ig=0
25B604 301 pA | -Vep=50V IE=0
25B596 30| pA | ~Vcp=80V IE=0
Emitter Cutoff Current FIEBO 100| pA | -VER=5V  Ige0
Collector-Emitter Saturation FVcE(sat) * 0.4 1.5 V <Ig=3A ~IB=0.3A
Voltage
Base-Emitter Voltage 'BE *
25A489 1.0 1.5 V =Ic=2.5A =VcE=5V
25B604 1.07 1.5| V| <Ig=3A  ~Vcg=5V
2SB596 1.07 1.5 V =Ig=3A “VcE=5V
D.C. Current Gain (note) Hpg 1 * 40 240 ~Ic=0.5A ~Vop=5V
HpE 2 * 15 =Ic=3A ~=VCE=SV
Current Gain-Bandwidth Product fr 3 MHz | ~Ig=0.5A =Vgg=5V

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%
note : Hpg 1 is classified as follows, Group R : 40-80
Group Y s 120-240

Group O 3 70-140

Bfg vs Ic Veg(sat) & Y8 ¢ Ic
160 ~VCE=5V 1.6 T Ta=250¢
140 Hit Ta=25°C 1.4 Pulse Test
Pulse Test
H 120 1.
e A
100 1.
gt ] = | VEE
8o ? 0.81@ -vep=5v T 11
60 0.
40 0.
VCE(sat Z
20 °'1e 1‘(;-'1'023 o
0 0
0,01 0.1 1 10 0,01 0.1 1 10
e ) o )

12.77.0850B



2SA490 2SC790
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 25A490 (PNP) AND 25C790 (NPN) ARE CASE 7T0-220B
SILICON EPITAXIAL BASE COMPLEMENTARY
PAIR SPECIALLY DESIGNED FOR 10-WATT
AUDIO AMPLIFIER OUTPUT APPLICATIORS.
TREY ARE ALSO SUITABLE FOR SWITCHING
TP TO 3A COLLECTOR CURRENT.

BCE
ABSOLUTE MAXIMUM RATINGS ™
Collector-Base Voltage Yero 50V
Collector-Emitter Voltage Vcro 40V
Emitter-Base Voltage VERO 5v
Collector Current Ic 34
Collector Peak Current (t<10mS) IcM 6A
Total Power Dissipation (TC&25°C) Piot 25w
Junction Temperature T3 150°C
Storage Temperature Range Tatg -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=0.1mA Ig=0
Collector-Emitter Breakdown Voltage|LVcgo # 40 v Ic=50mA Ip=0
Collector Cutoff Current Icro 20| pA | Vep=30V 1Ig=0
Enitter Cutoff Current 1EBO 100 | pA | VEB=S57  1Ige=0
Collector-Emitter Saturation VCE(sat ) 0.4 14} V Ic=2A Ip=0.2A

Voltage
Base-Emitter Voltage VBE * 1.0 1.8| V Ic=2A VCE=2V
D.C. Current Gain (note) HPE 1 & 40 240 Ic=0.54 VeE=2v
HFZ 2 # 13 Ic=2A VgE=2V
Current %Gain-Bandwidth Product fp 3 MHz | Ic=0.5A VgE=2V

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

Note : Hpg 1 is classified as follows : Group R 1 40-80 Group O 3 70-140
Group Y s 120-240



2SA490 2SC790

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)

Pist v Ta

2w
3 N,
9
& 20 ‘{q,‘.
Q,t
10 &%
o N
] 100 200
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2SA539 2SC815
COMPLEMENTARY SILICON GENERAL PURPOSE AF AMPLIFIERS

THE 234539 (PNP) ARE 2SC815 (NPN) ARE SILICON
PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF
AMPLIFIERS AND DRIVERS, AS WELL AS FOR UNIVERSAL

SWITCHING APPLICATIONS.

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

Collector Peak Current
Total Power Dissipation (Ta£25°C)

Operating Junction & Storage Temperature

VeBo
VeEo
VEBO
Ic
Icw
Ptot

CASE T0-92B

ECB

60V

45v

sv
200mA
500mA
250mw

derate 2.5mW/OC above 25°C

Tjr Totg

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

-55 to 125°C

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVCEO#* 45 v Ic=10mA 1IB=C
Collector Cutoff Current IcBO 0.1 mA VCB=45V.  IE=0
Emitter Cutoff Current IEBO 0.1 | pA VEB=3V  IC=0
Collector-Bmitter Saturation Voltage VCE(sat)T 0.18 0.5 v IC=150mA IB=15mA|
Base-Emitter Saturation Voltage VBE(sat)* 0.88'1.2 | v IC=150mA IB=15mA]
BaseEnitter 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 VQE=1V

HFE 2 # 30 100 IC=150mA VCE=2V
Current Gain-Bandwidth Product £ 100 160 MHz | IC=10mA V(og=10V]
Collector-Base Capacitance Cob
250815 4.5 8| pF VcB=10V Ig=0
25A539 5.5 pF f=1MHz

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

Note 1 s HFE 1 is classified as follows.

Group M : 50-94

Group L : 80-150

Group K 1 125-232



2SA539 2SC815

TYPICAL CHARACTERISTICS (TA=250C unless otherwise noted)

Ptot vs Ta
400
3
Piot
(W)
2
N
1 \\
% 50 100 150 200
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2.78.0650B. 65008



2SA564 2SA564A 2SC828 2SC828A
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS

THE 2SA564, 2SA564A (PNP) AND 250828, 2SC828A CASE TO-92B
(NPN) ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL

TRANSISTORS FOR USE IN AF SMALL SIGNAL AMPLIFIER

STAGES AND DIRECT COUPLED CIRCUITS.

ECB

(PNP)  (NPN)  (NPN)

ABSOLUTE MAXIMUM RATINGS fore " SAEG& 25A564A 2SC828 2SCB28A
Collector-Base Voltage Veo 25V 45V 30V 45V
Collector-Emitter Voltage VCEO 25v 45v 25V 45v
Emitter-Base Voltage VEBO 5V 5V S5V SV
Collector Current Ic 50mA
Collector Peak Current IcM 100mA
Total Power Dissipation (TA£250C) Piot 250mW

derate 2.5mW/0C above 250C
Operating Junction & Storage Temperature T3y ’I‘,tg -55 to 125°C

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Base Breakdown Voltage BVCBO Note 1 v Ic=0.0lmA IEg=0
BEmitter-Base Breakdown Voltage BVERO 5 v Ig=0.0lmA Ig=0
Collector Cutoff Current IcE0 10 | pA | VcE=VCEO IB=0
Collector Cutoff Current Icr0 1 | pA | Vcp=10V 1g=0
Collector-Emitter Saturation Voltage| VCE(sat) 0.150.4 | V Ic=50mA IB=SmA
Base-Emitter Voltage VBE 0.68 0.8 | v IC=10mA VCE=5V
D.C. Current Gain (Note 2) | HFe 65 300 700 Ic=2mA  VCE=SV
Current Gain-Bandwidth Product £ 150 MHz| IC=2mA VCE=10V
Collector-Base Capacitance Cob VCB=10V 1E=0

2SA564, 2SA564A 3.2 pF | f=1MHz

280828, 2SC828A 2.5 pF
Noise Figure NP 2 dB | Ig=0.2mA VCE=5V

RG=2Kn f=1kHz

Note 1 ; equal to the value of VCBO rating.

Note 2 + FHFE is classified as follows.
Group 0 1 65-130 Group P + 90-180 Group Q s 130-260
Group R : 180-360 Group S 't 260-520 Group T & 360-T700



2SA564 2SA564A 2SC828 2SC828A

TYPICAL CHARACTERISTICS (Tp=259C UNLESS OTHERWISE SPECIFIED)

D.C. CURRENT GAIN
vs COLLECTOR CURRENT
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25A666 2SC644
COMPLEMENTARY
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS

THE 2SA666 (PNP) AND 2SC644 (NPN) ARE CASE T0-92B
COMPLEMENTARY SILICON PLANAR EPITAXIAL
TRANSISTORS FOR AF LOW NOISE PREAMPLIFIER
APPLICATIONRS.
ECB

ABSOLUTE MAXIMUM RATINGS Ffor icw, vol 28A666$PNP2 280655‘111’1{)
Collector-Base Voltage YeBO 25v 30v
Collector-Emitter Voltage VCcEO 25V 25v
Emitter-Base Voltage VEBO S5V 5v
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 ’Pj, Tstg -55 to 1250C

ELECTRICAL CHARACTERISTICS (TA=250C

unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS

Collector-Base Breakdown Voltage BVcBO Ic=0.01mA IE=0

254666 25 v

250644 30 v
Emitter-Base Breakdown Voltage BVEBO 5 v Ig=0.01mA

Ic=0

Collector Cutoff Current ICEO 10 | pA | VeE=25V Ip=0
Collector Cutoff Current IcBO 1] pA| VCB=10V IE=0
Collector-Emitter Saturation Voltage VCE(sat) 0.150.41 V Ic=50mA IB=5SmA
Rase-Emitter Voltage VBE 0.68 0,8 v Ic=10mA VCE=SV
D.C. Current Gain (Note 1) Hyg 130 300 700 Ic=2mA  VCE=5V
Noise Figure NP Ic=0.2mA VCE=5V

254666 only 16 | 4B Rg=50KQ £=100Hz

250644 only 5| daB Rg=2Kkft f=100Hz
h 25C644 only 3| dB | (Rg=2Kn f=lkHz)

Note 1 :+ Hpg is classified as follows.

GROUP @ s+ 130-260 GROUP R.: 180-360

GROUP S : 260-520

GROUP T s 360-700



2SA666 2SC644

TYPICAL CHARACTERISTICS (Tao=269°C UNLESS OTHERWISE SPECIFIED)
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2SA671 2SC1061
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS

THE 2SA671 (PNP) AND 2SC1061 (NPN) ARE CASE TO-220B
SILICON EPITAXTAL BASE COMPLEMENTARY

PATR SPECTALLY DESIGNED FOR 15-WATT AUDIO

AMPLIFIER OUTPUT APFLICATIONS. THEY ARE

ALSO SUITABLE FOR SWITCHING UP T0 34

COLLECTOR CURRENT.

BCE

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage VcBo 50V
Collector-Emitter Voltage ’ VCEO 507
Emitter-Base Voltage . VEBO- 4v
Collector Current Ic 34
Collector Peak Current (t<10mS) Icn 6A
Total Power Dissipation (Tc £250c) Pot 25w
Junction Temperature T3 150°C
Storage Temperature Range Tstg -55 to +150°C
ELECTRICAL CHARACTERISTICS (TA=259C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX |UNIT TEST CONDITIONS
Collector-Base Breakdown Voltage BVcpo 50 v Ic=0.1lmA Ip=0
Collector-Emitter Breakdown Voltage [LVcopo * 50 v Ic=50mA Ip=0
Collector Cutoff Current IcBo 100 | pa VCB=50V  Ig=0
Enitter Cutoff Current IEBO 100 | pA VEB=4V Ig=0
Collector-BEmitter Saturation VeE(sat)* 0.35 1 v IC=2A Ip=0.2A

Voltage
Base-Bmitter Voltage VeE * 0.831.5]| v Ic=lA VCE=4V
D.C. Current Gain (Note) |[Byg 1 * 35 320 Ic=lA VCE=4V
Hyg 2 * 35 Ic=0.1A Vog=4V
Current Gain-Bandwidth Product fp 3 MHz 1c=0.5A VcE=4V

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

Note : Hpg 1 1s classified as follows. Group A s+ 35-70 Group B 1 60-120
Group C 1 100-200 Group D s 160-320



2SA671 2SC1061

TYPICAL CHARACTERISTI!

(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 TYPES ARE COMPLEMENTARY SILICON
PLANAR EPITAXIAL TRANSISTORS FOR AF MEDIUM
POWER AMPLIFIER & SWITCHING APPLICATIONS.
THE 2SA719, 2SC1317 ARE SPECIALLY RECOM-
MENDED FOR 1W OTL OUTPUT STAGE.

ABSOIUTE MAXTMUM BATINGS

CASE T0-928 WITH X-67 HEAT SINK

EC8
28A719,720

25C1317,1318

(i)

2SA719

@s

3
9mm

15mm

25A730,731

25C1346,1347

2SAT20 28A730 2SA731
2501317 25C1318 25C1346 25C1347

Collector-Base Voltage VCcBO 30V 60V 3ov 60V
Collector-Emitter Voltage VCEO 25V 50V 28V 50V
Emitter-Base Voltage VEBO 14 1) 5V 5V
Collector Current Ic 0.5A 0.54 0.54 0.54
Collector Peak Current IcM 1A n 1A 1A
Total Power Dissipation (TA< 25°C) Piot 0.4W 0.4% 0.6W 0.6W
Operating Junction & Storage Temperature Tj, Tstg =55 to 125°C
ELECTRICAL CHARACTERISTICS _(Tax280C For pevp devices, voltape snd current vehuts ore mogeire.
Sy SRIVADL LVIATALISHISTICS ! ——
2SA TYPES | 25C TYPES
P,
MER SYMBOL MIN TYP MAX|MIN TYP MAX UNIT| TEST CONDITIONS
Collector-Base Breakdown BVCBO . v Ic=0.01mA  Ig=0
Voltage
Collector-Bmitter Breakdown | INCEQ* |Notel Note 1 v Ic=10mA IB=0
Voltage 1 1
Emitter-Base Breakdown BVEBO v IE=0.0lmA IC=0
Voltage
Collector Cutoff Current ICBO 0.1 0.1 ’IA VCBe=20V  IE=0
Co:lcctor-&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=
Voltage
D.C. Current Gain (Note 2)| HFE 1 » | 60 180 340{ 60 180 340 Ic=150mA VCE=1
HFE 2 » | 40 40 IC=500mA VCE=1
Current Gain-Bandwidth 7 160 200 MHz 50mA VCE=10V
Product To= CE=
|Output Capacitance Cob 12 15 8 15| pF | Vcp=10V IE=0
=10y
Note 1 : equal to the values of absolute maximum ratings.
Note 2 : HFE 1 is classified as follows : Group P 3 60-120 Group Q : 85-170
Group R : 120-240 Group S : 170-340

* Palse Test : Pulse 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

CASE T0-220B
THE 2SA816 (PNP) AND 25C1626 (NPN) ARE

SILICON PLANAR EPITAXIAL COMPLEMENTARY
PAIR SPECTALLY DESIGNED FOR THE DRIVER
STAGES OF 30-50W HI-FI AMPLIFIERS. THEY

ARE ALSO SUITABLE FOR MEDIUM SPEED
SWITCHING UP TO 2A PEAK CURRENT.

(3

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage VeBo ©o8ov
Collector-Bmitter Voltage VCEO 8sov
Enitter-Base Voltage VEBO 5v
Collector Current Ic 750mA
Collector Peak Current (t<10mS) Iom 24
Total Power Dissipation @ TC< 250C Piot 10w

@ Tpg 25°C 1.5W
Junction Temperature T 150°C
Storage Temperature Range 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 80 v Ic=0O.1mA IB=0
Collector-Emitter Breakdown Voltage [LVCEQ * 80 v IC=10mA Ip=0
Collector Cutoff Current IcBO 0.5 )AA VCB=30V.  Ig=0
Emitter Cutoff Current 1RO 1| pa | vgp=SY  Ic=0
Collector-Emitter Saturation VCE(sat) # 0.5 Vv Ic=500mA Ip=50mA

Voltage
Base-Emitter Voltage VBE * 1| v Ic=500mA VCE=2V
D.C. Current Gain (Note) HFE 1 * 10 240 Ic=150mA V(CE=2V
HFE 2 * 40 Ic=500mA VCE=2V
Current Gain-Bandwidth Product fop 50 100 MHe | Ic=150mA V(CE=2V
Collector-Base Capacitance 2SA816 |Cob 20 pF Vep=l0V Ig=0
25C1626 13 - f=

+Pulse Test' 1 Pulse Widthe0.3msS, Duty Cycle=1%
note : HPe | is classified as follows, Group O s 70-140, Group Y : 120-240



2SA816 2S5C1626

TYPICAL CHARACTERISTICS

(TA=25°C unless othervise noted)
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2SA817 2SC1627
COMPLEMENTARY SILICON AF LARGE SIGNAL TRANSISTORS

CASE T0
THE 2SA817 (PNP) AND 25C1627 (NPN) ARE ~82B
SILICON PIANAR EPTITAXIAL TBANSISTORS
DESIGNED FOR AF LABGE SIGNAL AMPLIFIERS.
THEY ARE SPECIALLY SUITED FOR THE DRIVER ]
STAGES OF 30W AMPLIFIERS. q
B
ABBOINTE MAXTMAM RATINGS f
Collector-Base Voltage vcBo 80V
Collector-BEmitter Voltage VCEO 8ov
Emitter-Base Voltage VEBO 5V
Collector Current Ic 300mA
Collector Peak Current Icu 1A
Total Power Dissipation (TC €25°C) Ptot 1.3¥
(Ta< 25°C) 0.6W
Operating Junction & Storage Temperature Tj, Tstg 55 to 150°C

ELECTRICAL CHABACTERISTICS (Thzb'C)

PABAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector-Emitter Breakdown Voltage LVCEOD * 80 v Ic=5wA 1Ip=0
Collector Cutoff Current IcBo 0.1 | pA | Vep=80V IE=0
Emitter Cutoff Current IEBO 0.1 | pA | VEB=SV Ic=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) HFE 1 * 70 240 IC=50mA VCE=2V

Epg 2 | 40 ICx200mA VCE=2V
Current Gain-Bandwidth Product T 100 Misg| IC=10mA VCE=10V
Output Capacitance Cob
28A817 17 P | VCB=10V Ip=0
f=1MHg
25C1627 10 pF | VCB=10V 1IE=0
£=1Mlz

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

Note : Hpg § is classified as follows.
GROUP 0 : 70-140 GROUP Y 3 120-240



2SA817 2SC1627

TYPICAL CHARACTERISTICS

(TA=25°C unless othervise noted)
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2SB512 2SB512A 2SD365 2SD365A
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS .

THE 23B512, 2SBS12A (PNP) AND 2SD365, CASE TO-220B

25D365A (NPN) ARE 'SILICON PLANAR
EPITAXIAL BASE POWER TRANSISTORS OF
COMPLEMENTARY CHARACTERISTICS. THEY
ARE INTENDED POR 10 TO 20W AUDIO
AMPLIFIER OUTPUTS AND SWITCHING

APPLICATIONS UP T0 3A COLLECTOR CURRENT. BCE

2SB512 (PNP) 2SB512A (PNP
ABSOLUTE MAXIMUM RATINGS 28D365 (NPN) 28D365A (NPM
60V 80V

Collector-Base Voltage VeBo

Collector-Emitter Voltage VCcEO 60v 8ov
Emitter-Base Voltage VEBO 5v
Collector Current Ic 3A
Collector Peak Current (t <10mS) Iom 6A

Total Power Diesipation (T¢<25°C) Ptot 254
Junction Temperature T4 1500C
Storage Temperature Range Tatg -55 to +150°C

ELECTRICAL CHARACTERISTICS !TA-25°C unless otherwise noted)

ARAMETER SYMBOL MIN TYP MAX [UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVcwo Ic=0.1lmA Ig=0
2SB512, 2SD365 60 v
2SB512A, 2SD365A 80 v
Collector-Bmitter Breakdown Voltage LVceo * Ic=100mA IB=0
25B512, 2SD365 60 v
2SB512A, 2SD365A 80 v

Collector Cutoff Current ICBO 30 | pA |VOB=20V Ig=0
Enitter Cutoff Current IEBO 1| mh |VEB=SV Ig¢=0
Collector-Emitter Saturation Voltage| VCE(sat) » 0,28 1|V Ic=2A Ip=0.4A
Base-Emitter Voltage VBE * 0.831.4 | V Ic=1A VgE=3V
D.C. Current Gain (note) HFE1 * | 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 1 Pulse Width=0.3mS, Duty Cycle=1¥%
note s HPR 1 is classified as follows, Group Q 3 30-60 Group P : 50-100 Group O s 80-160



2SB512 2SB512A 2SD365 2SD365A

TYPICAL CHARACTERISTICS

(TA=25°C unless otherwise noted)
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NPN SILICON EPITAXIAL

2SC789 2SD570 2SD526
BASE POWER TRANSISTORS

THE 2SC789, 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 2SC789, 2SD570 AND
28D526 ARE COMPLEMENTARY TO 2SA489,
2SB604 AND 2SB596 RUSPECTIVELY.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage VcBo
Collector-Emitter Voltage YeED
Qnitter-hue Voltege YEBO
Collector Current I¢

Collector Peak Current (t<10mS) IcM
Total Power Dissipation (Tgg 25°C) Piot
Junction Temperature ) T3

Storage Temperature Range Tatg
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2SC789 2SD570 2SD526

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted)

PARAMETER SYMBOL MIN TYP MAX| UFIT TEST CONDITIONS
Collector-Base Breakdown Voltage BVcpo Igc=0.1mA Ip=0
23C789 70 v
230570 70 v
23D526 80 v
Collector-Emitter Breakdown Voltage|LVeopo * Ic=100mA Ip=0
2s€789 60 v
28D570 70 v
28D526 80 v
Collector Cutoff Current IcBo
25C789 30| pA Vep=50V  Ige0
28D570 30| pA Vcp=50V  IE=0
23D526 30] pA Vcp=80V  Ig=0
Emitter Cutoff Current IEpO 100 | pa VEB=5V Ic=0
Collector-Beitter Saturation VoE(sat) * 0.4 1.5| V Ig=3A Ip=0.3A
Voltage
Base-Emitter Voltage VEg *
250789 1.0 1.5 v Ic=2.5A VCp=5V
2SD570 1.03 15| ¥ Ic=3A YeE=5V
25D526 1.031.5| V Ic=3A VeE=5V
D.C. Current Gain (note) g1l * 40 240 Ic=0.5A VCE=SV
Hyg 2 » 15 Ic=3A VCE=5V
Current Gain-Bandwidth Product £ 3 MHz Ic=0.54 VgE=5V

* Pulge Test : Pulse Width=0.3mS, Duty Cycle=1%
40-80 Group O s 70-140
Group Y s 120-240
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25C829

NPN SILICON RF SMALL SIGNAL TRANSISTOR

THE 250829 IS AN NPN SILICON PLANAR
EPITAXTAL TBANSISTOR FOR HF SMALL
SIGNAL APPLICATIONS SUCH AS P, 0SC,
MIXER AND IF STAGES IN FM/AM BADIO
SETS.

ABSOLUTE MAXTMUM RATINGS

CASE T0-92B

Collector-Base Voltage VcBO 30v
Collector-Emitter Voltage VCEO 20V
Emitter-Base Voltage VEBO &V
Collector Current Ic 30mA
Total Power Dissipation (TA<2seC) Piot 250m¥

derate 2.5uW/*C above 95°C
Operating Junction & Storage Temperature Tj, Tstg -~55 to 125°C
ELECTRICAL CHARACTERISTICS (T‘:”'C)

PABAMETER SYMBOL MIN TYP MAX | UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVcBO 30 A\ Ic=0.01mA Ip=0
Collector-Bmitter Breakdown Voltage | IVCEO 20 v Ic=2wA (Pulsed)

Ip=0
Emitter-Base Breakdown Voltage BVEBO 5 v IE=0.0lmA IC=0
Collector-Emitter Saturation Voltage | VCE(sat) 0.1 v Ic=10mA Ip=lmA
Base-Emitter Voltage VBE 0.68 v IC=lmA VCE=10V
D.C. Current Gain BFg * 40 250 IC=lwA VCB=10V
Current Gain-Bandwidtb Product fp 150 230 Miz | ICslmA VCE=10V
Feedback Capacitance (Commen Emitter) Cre 1.3 1.6| pF | ICzlmh VCE=10V
. £=10. NHz
Peedback Impedance (Common Base) |Zrb| 60| Nt {~TBelmA VChIOVJ

* HPE is classified as follows.
GROUP A : 40-100

GROUP B 3 70-160

GROUP C : 110-280



2SC829

HFE (NORMALIZED)

TYPICAL CHARACTERISTICS AT TA=25°C
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25C838 2SC839

NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE 2SC838, 28C839 ARE NPN SILICON PLANAR
EPITAXIAL TRANSISTORS FOR RF SMALL SIGNAL

APPLICATIONS.
FOR RF AMPLIFIER, OSCILLATOR, MIXER,
T® AMPLIFTER IN FM/AM RADIO SETS. -

ABSOLUTE MAXIMUM RATINGS
Collector-Base Voltage
Collector-Bmitter Voltage
Brnitter-Base Voltage

Collectar Current

Total Power Dissipation (Ta €250C)

THEY ARE SPECIALLY SUITED

AND

Operating Junction & Storage Temperature

CASE TO-92B
ECB

Vero 50v
VcEo 25v
VEBO S5V
Ic 50mA
Piot 250mW

derate 2.5mW/oC above 250C
T3 Tatg =55 to 1259

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

PARAMETER SYMBOL MIN TYP MAX |UNIT| TEST CONDITIONS
Collector Cutoff Current ItBO 100 | nA Vep=15V Ig=0
Emitter Cutoff Current IEBO 100 | nA VEB=3V Ig=0
Collector-Bnitter Saturation Volt@ VCE(sat) 0.l 03| Vv Ic=10mA Ip=lmA
Base-Emitter Voltage VBE 0.67 v Ic=lmA VCE=6V
D.C. €urrent Gain (Note 1) | Hpg 30 180 Ic=0.5mA VCE=3V
Current Gain-Bandwidth Product fo 150 250 ° MHz| IC=lmA VCE=6V
Collector-Base Capacitance Cob 1.9 2.5]| pP V=6V Ig=0
f=1MHz
FPeedback Capacitance Cre 1.3 1.8 pF Vop=6V Ipe0
f=1MHz
[Feedback Time Constant Cerbb! 25 59 S Ic=10mA VCE=6V
f=31.8MHz
Iljoise Pigure NP Ip=0.5mA VCE=6V]
25C839 only 2.5 4] dB Rg=500a. f=1MH:

Note 1 i
Group J :+ 30-80

HPE i8 classified as follow.
Group H s 60-120

Group F : 90-180



25C838 2SC839

TYPICAL CHARACTERISTICS AT TA=250C
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28C922 2SC1047
NPN SILICON RF SMALL SIGNAL TRANSISTORS

THE 250922, 25C1047 ARE NPN SILICON CASE 10-92B
PLANAR EPITAXTAL TRANSISTORS FOR USE
IN RF AND CONVERTER STAGES IN FM/AM
RADIO SETS.

ECB
ABSOLUTE MAXTMUM RATINGS 250922 25C1047
Collector-Base Voltage VCBO 30V 30V
Collector-Emitter Voltage VcEo 20V 20V
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=259C)

25C922 | 2sC1047 S
PARAMETER SYMBOL MIN MAX| MIN MAX UNIT| TEST CONDITIONS
Collector Cutoff Current IcBO 0.1 paA VCB=20V 1Ig=0
10 | pA | VCB=30V IE=O
Emitter Cutoff Current 1EBO 0.1 10 | pa VEB=3V  Ig=0
D.C. Current Ggin (Note) BFE 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 VCB=10V Ig=0
f=1MHzZ
1.0 | pP VCE=6V  IC=lmA
=10, 7TMHZ
Collector-Base Time Constant Ccrbb! 22 S IC=lmA VCE=6V
f=31.6MHz
Power Gain Gpe 20 20 dB | IcelmA VCE=6V
f=100MHz
Noise Figure NF 5 5| dB Ic=lmA VCE=6V
RG=50n  £=100MHz

Note 1 The Hpg of 2SC922 is classified as follows — GROUP M : 40-80 GROUP L : 60-120
GROUP K s 90-180
The Hpg of 2SC1047 is classified 88 follows—GROUP B : 40-110 GROUP C : 65-160



25C922 2SC1047.

TYPICAL CHARACTERISTICS AT TA=250C
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25C1048

NPN SILICON HIGH VOLTAGE VIDEO AMPLIFIER

THE 2SC1048 IS AN NPN SILICON PLANAR TRANSISTOR
DESIGNED FOR VIDEO AMPLIFIERS IN TELEVISION
RECEIVERS AS WELL AS FOR HIGH VOLTAGE SWITCHING
UP TO 100mA CURRENT.

ABSOLUTE MAXIMUM RATINGS

Collector-Base Voltage VcBo
Collector-Emitter Voltage VCEO
Emitter-Base Voltage VEBO
Collector Current Ic
Collector Peak Current IcM
Total Power Dissipation (TC < 250C) Ptot
(Ta< 250C)
Operating Junction & Storage Temperature T

ELECTRICAL CHARACTERISTICS (TA=250C unless otherwis

CASE TO-39

Tstg

e noted)

200V
200V
6V
50mA
100m4
4w
600my
=55 to 1500C

PARAMETER SYMBOL MIN MAX {UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BVeBO 200 v Ic=0.1lmA Ig=0
Collector-Enitter Breakdown Voltage | LVggo 200 v §c:°3m (Pulsed)

B
Emitter-Base Breakdown Voltage BVERQ 6 A IE~0.1mA  IC=0
Collector Cutoff Current IcBO 10 pA Vcp=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 | ICc=10mA VCE=10V
Collector-Base Capacitance Cob 4.2| pF ¥°§;},°' IE=0

=1MHZ

* Hpg is classified as follows.

Group C : 40-80 Group D s 60-120

Group E s 100-200



25C1048

TYPICAL CHARACTERISTICS (TA=250C unless otherwise noted)

VBE(sat) % VCE(sat) ve I

10 T
Pulse Teat
I:II 1l
3 : i
i
VoL
R Y = :
E VBE(sat)
T T
0.3 |— 4
|
vee(sat) A1
0.1 Ll
0.1 1 10 100
Ic (ma)
f1 wlc Civ & Cob vs VR
100 Veg=10V 100 = — 10
- ‘\ ! E f=1MHz
80 cr
% 30 4
. 60 / (zr)
o r/ 10
(ms) o //
G
20 3 S
o 10 100 17 10 100
To (wa) 2 (v)

12.77.73008



2SD234 2SD235
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS

THE 25D 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
Collector-Emitter Voltage '
Emitter-Base Voltage
Collector Current

Total Power Dissipation @ T¢s25°C
@ Tp&250C

Junction Temperature
Storage Temperature Range

THERMAL RESISTANCE

Junction to Case

Junction to Ambient

Piot ™ Ty
T
o
S 3
3 &
e
wl N
N
ok I N
) 100
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9jc
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BCE
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10 : Y
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60V 50v
50v 40V
10v
3A

25w
1.5w

150°¢
-55 to +150°C

5°C/W max.
839C/W max.

Te=25°C

N

1 )
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1
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25D235
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Yoz(v)



2SD234 2SD235

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

PARAMETER SYMBOL MIN TYP MAX| UNIT | TEST CONDITIONS
Collector-Base Breakdown Voltage BYCBO Ic=10mA IE=0
28D 234 60 v
28D 235 50 v
Collector-Bmitter Breakdown Voltage |{LVCEO * Ic=100mA IB'O
28D 234 50 v
28D 235 40 v
Emitter-Base Breakdown Voltage BVERO 10 v IE=10mA Ic=0
Collector Cutoff Curremt IoBO 100 PA | VcB=20V Ig=0
Emitter Cutoff Current IgRo 100 pA | VER=SV  Ic=0
Collector-Bmnitter Saturation VCE(sat)’
Voltage 28D 234 0.5 1.2 v Ic=3A Ip=0.3A
28D 235 0.23 1 v Ic=1A 1Ip=0.05A
Base-Enitter Voltage VBE * 0.68 0.9 v Ic=0.5A VCE=5V
D.C. Current Gain RPE 1 » 40 240 Ic=0.5A VCE=5V
D.C. Current Gain ' HFE 2 »
2SD 234 15 Ic=2.5A Vcg=5Y
28D 235 20 Ic=lA  Vop=5V
Current Gain-Bendwidth Product fp 0.8 1.5 MHz |Ig=0.2A VCE=5V
Collector-Base Capacitance Cob 250 PP | VCB=10V IE=0
f=1MHZ
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%.
Hg ve I VeE(sat) & YBE V* Ic
160, T P 1.6 . ”'m T5=250C
140 i Vepeov 1.4 Pulse Test
Pulse Test |
1 1.
1 o~ 1.
N |
8 B o.gE )
L7 @ Vg5V af
i 0.
4 0 -
\ * VCE(sat)
0.%e Ic-lOIE L4
Lol -
] ' 10
0,01 0.1 1 10 0.01 01 1
I ) I )
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MECHANICAL OUTLINES

{All dimensions in inches unless otherwise noted)
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