






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































t, < 2.0 ns 
PW= 1.0µs 

DC= 2% 

tr< 2.0 ns 
PW= 1.0µs 

DC= 2% 

PW= 300 ns 

tr< 2.0 ns 
DC ""2% 

Z1N=50.!1 

TEST CIRCUITS 

557 

vBB = +2.o v Vee= -30 v 

0.47 µF 

V1No-y1 

151r! 

t 0 n SWITCHING 

559 

ADJUST V BB FOR --0.2 V 

OFFSET AT POINT '"A" 

0.47 µF V1NL 
f" 

POINT "A" 

t 00 SWITCHING 

561 

v 88 =-4.65V Vcc=1DV 

----c1 VouT 

Vcc=+3ov 

200 n 

---.. •VouT 

560 l1 960 l1 

IC= 10 mA, 181 =1 82 = 10 mA 

TO OSCILLOSCOPE 

tr< 0.4 ns 
R1N;;,, 100 k.!1 

le= 10 mA, 191=192 = 10 mA 

r 5 SWITCHING 

tr .;; 2.0 ns 
PW;;,, 1.0µs 
DC= 2% 

t, .;; 2.0 ns 

PW= 1.0µs 

DC= 2% 

INPUT PULSE 

tf.;; 2.0 ns 

t < 2.0 ns 
r 

PW= 300 ns 
DC"" 2% 
ZIN= 50 .!1 

558 

vBB = +23.3 v 

1.0 k 

0.47 µF 

15rn 

t 0 ff SWITCHING 

560 

vBB = -23.3 v 

1.0 !! 

0.47 µF V1NL 
151r! 

toff SWITCHING 

562 

047 µF 

'1" 

+4.0V 

-4.0 v 

Cg< 12 pF 

Vee= -30 v 

20on 

----< 1VouT 

Vee= +30V 

2oon 

----c1vouT 

TO OSCILLOSCOPE 

t < 1.0ns 
r 

RIN;;.. 100 k.!1 

Adjust input pulse Amplitude to give specified v 1N. 

Condition "A"= t t t Jl d' r' on 

CONDITION "A" CONDITION "B'" 

V -2 V. VIN - +8.35 V _) V1N 

100/10/10 mA 

t 1, t 0 ff _ 11 
v 88 --4.65V v 1N-+11.2v.J L 

100/10/10 mA 

t 0 n - toff SWITCHING 
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PW= 5 µs 

DC= 2% 

tt<1.0ns 

Z1N=50D 

ov 

ov 

TEST CIRCUITS 

563 

Vee +3.o v 

270 ~! 

------.---u VouT 

Cs 4 0 pF 

51 S! 

1000 

I 

564 

1000 

~200MHz I OUT!:>Oll 

lc=10mA,1 8 =1.0mA 

100 

toff 

566 

5.0 kH 

50 H 5.0 kU 

-=-
VBB 

VEB = -4.0 v 

J 
VBE = 16V 

l 

-=-

TO OSCILLOSCOPE 

tr < 1.0 ns 

R1N;;. 100 k!1 

Vee- +3.ov 

E-o Vour 
0.1 µF 

tVIN = 
+21 v 

[vlN 0 
-19 v 

ton - t 0 ff SWITCHING 

c,, 
6 I 

573 

Rs= 500 n 
RL=1.5k 

ALL CAPACITANCE IN pF. 

ALL RESISTANCE IND 

fbw;;, 12 MHz 

L1 = 2Y, T #14WIRE, TAPPED 1 T FROM COLD SIDE 

L2 = 4Y, T #14 WIRE, TAPPED 1 T FROM COLD SIDE 

L3 =RFC, OHMITE Z-235 OR EQUIVALENT 

POWER GAIN, NOISE FIGURE 200 MHz 

0 

567 

o 1 µr 

vl3l3 · 11 v 

Vee 11ov 

160 Sl 

1 0 k!! 

9-'V'•V--t ~ V OUT 

0. 1 µF 
820 £! 

CHARGE STORAGE TIME 

Yl" L 

Y.s" 1.0. 

. \it', I ''t"""' "2 
,, 

50 H 

CB 

34 
INPUT re, son 

l-=-

R1=10k!1 

R2 = 2.0 krl. 

R3=270!1 

L1 = 5 TURNS #14 WI RE, 

5/16" l.D. X 1" LONG 

T1=1 TURN #14WIRE­

PRIMARY 

Vcc=12v 

C1, C10 = 1000 pF DURAMICA 

C2, C3, C4, C5, C11 = 1000 pF 

1 TURN #16 WI RE 

ENAMEL, SECONDARY. 

WOUND ON BALUN 

FORM FER RITE CORE 

IN DIANA GEN. CORP. 

F-684-03 
FEEDTHRU 

C5 = 8 - 25 pF 

C7,C9= 0.7-10pF 

Cg= 2.0 pF DU RAM I CA 
200 MHz POWER GAIN 

6-17 
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TEST CIRCUITS 

579 

v88 = 4.0 v 

1.0 k!! 

+10Vrl 

o_J Lv1N~"F 

tr .;; 2.0 ns 

PW=1.0µs 

DC= 2% 

150ll 

t 0 n - t 0 ff SWITCHING 

588 

TYPER SAMPLING RESISTOR 

le= 10 mA, IB1=IB2=10 mA 

Ts SWITCHING 

589 

PULSE VOL TS 
INTERNAL RESISTOR 

+7.0V rl 50!l 

Vcc=+40V 

79 ll 

----+--D VouT 

1-es" 1.0 pF 

T 
_ _J 

Vee -10v 
ADJUST FOR 10 mA 

20 !! 

980 !! 

-----<n V OUT 

Vee= 3.o v 
ADJUST FOR 10 mA 

20ll 

270 ll 

VouT 

_2 ~ ~ ::,j- - tv1N o---"\AIV-~fV\..---1: 

TYPE R SAMPLING RESISTOR 

le= 10 mA, IB1 = 3.0 mA, IB2 = 1.5 mA 

ton - toff SWITCHING 

6-18 

580 

1000 

Rs= 1.0k.11 

RL = 2.0 k.11 

ALL CAPACITANCE IN pF. 

ALL RESISTANCE IN S1 

L1 = 3y, T #14 WI RE, TAPPED 1 T FROM COLD SI DE 

L2 = 6Y. T #14 WIRE, TAPPED 1 T FROM COLD SIDE 

L3 =RFC, OH MITE Z-144 OR EQUIVALENT 

INTERNAL CONNECTIONS 
I BOTTOM) 

r-E9) 100 MHz I ouTson 

Y:z" L 
3/4• 1.D. 

SOURCE '--nl--tC ........... ___ o SUBSTRATE 

CASE 

POWER GAIN, NOISE FIGURE 100 MHz 

592 

8-25 

62 

~~·;!1 t O:r--1 t-..---,--l. 
BNC 

BNC 
8- 25 22 

+VAGC "':"' Vee +12 v 

OUTPUT 
50!l 

L1 - 7 TURNS NO. 16 BUSS WIRE 

5/8" L X 5/16" l.D. 

ALL CAPACITIES IN pF 

Rs= 120 S1 
L2 - 4 TURNS NO. 16 BUSS WIRE 

Y," L X Y," l.D. 

ALL RESISTANCE IN .11, Y, W, 1% TOL. 

RL=750S1 

45 MHz GAIN, NOISE FIGURE 



PW= 10µs 

t, = t1 <;; 15 ns 

Z1N = 50.11 

I SECONDARY 
\ 9TURNS#32WIRE 

..... ---...., .... 

f PRIMARY l 6 TURNS #32 WIRE 

---I 1/~'1 0IA ~ 

-V-;----------'\dB_ T 
-25V 
_L 

I I I ov 
~ 435MH, ~ 

6MHz 
CIRCUIT RESPONSE TO SWEPT INPUT 

TEST CIRCUITS 

593 

v 88 .. +s av 

t 0 n - toff SWITCHING 

595 J4 20 v 

f' 
"' A5 

c, 

Vee= -20 v 

130 n 
Vour 

J1 (-CH--.--0--4-.---C 

C1 .002 µF L1 15 µH COILCAAFT LPFS TYPE Ill 

C2 .002 µF L2 5 µH COILCRAFT LPFS TYPE Ill 

C3 .002 µF L3 180 µH COILCRAFT LPFS TYPE Ill 

C4 24 pF D1 

C5 002 µF D2 F H 1100 

C7 12 pF 

Cg 10 pF 

Cg 10 pF 

R1 

R2 

R3 

R4 

R5 

R5 

R7 

Ag 

TO OSCILLOSCOPE 

t,=15ns 

Z1N = 100 k.11 

o, RF 1N IFOR CALIBRATION, 

51 n J1 

1.5 kn J2 BNC PANELMOUNT 

1.a kn J3 

390 n J4 BANANA JACK - RED 

100 n J5 BANANA JACK - BLACK 

51 n 
1ao kn 
3.9 "n 

THIRD VIDEO IF VOLTAGE GAIN AND DISTORTION 

J1 C1 

INPUT (o+--i 

.01 µF 

.01 µF 

27 pF (DURA MICA) 

.02 µF 

R3 

0.7 TO 10 pF (JOHANSON - JMC 2951) 

VARIABLE CAPACITOR 

R 1 

596 

C5 

OUT 

R2 C2 C3 

470 !l, 1/4 W, 5%, CARBON 

220 n, 1/4 W, 5%, CARBON 

1.5 kn, 1/4 W, 5%, CARBON 

30 !l, 1/4 W, 5%, CARBON 

BNC PANEL MOUNT CONNECTORS 

BNC PANEL MOUNT CONNECTORS 

R4 

C4 

THIRD VIDEO IF POWER GAIN 

6-19 

J2 

T 1 
) OUTPUT 

~ • 

1/4" DIAMETER CERAMIC FORM. PRIMARY, 8 

TURNS NO. 26 WI RE CLOSE WOUND.SECONDARY, 

2 TURNS NO. 26 W1RE CLOSE WOUND IN CENTER 

OF PRIMARY. THE PRIMARY INDUCTANCE Lp =- 0.4 

TO 0.6µH. CORE IS A WHITE DOT OR 03 FERRITE. 

SECONDARY IS INTERLACED WITH PRIMARY 

WINDING. 

I 



BNC 
INPU f 

"JAGC 

2003 

Vee 12 v 

TEST CIRCUITS 

BNC 
OUTPUT 

1000 pF 

9- 35 pF 

2-8 pf 

Tl - BALLUN CORE 
1T-PRI, 1T-SEC 

Tl 

II 

#32 BIFILAR WIRE 

2009 

Vee-= t2 v 

T2 - 1/4" l.D. 

5-1/2T, TAPPED UP 1/2T 

#16 BUSS WIRE 

45 MHz AGC AND NOISE FIGURE 
100 MHz AGC, POWER GAIN, 

AND NOISE FIGURE 

PW= 10µs 

tr = tf <;; 15 ns 

Z1N=50!1 

PW= 10 µs 

tr= t 1 .;:;;; 15 ns 

ZIN= 50 

2010 
L3 

1000 pF 

0.001 µF ._ _____ , , 
Rs=501! ' 

~µF._'_' _ _.,~'-o_~_~'_',.__'_'j__ ___ _.__c_' _ _. __ _.,~ _ _.,__o._o'_µ_F~ 

2011 

Vss = -7-5 v 

L1;:::; 8.5 TURNS OF #14 AWG TINNED COPPER, DIA.:::::: 3/8", ""0.9" LONG. 

TAPPED AT:::::: 2-1/2 TURNS (AOJLJST TO GIVE AG::::: 1.0 kH). 

PARALLEL RESISTANCE""" 40 k~l. TUNES AT c:::: 8.0 µF. 

L2 o:c: 13.5 TURNS #16 AWG TINNED COPPER, DIA.;:::; 3/8",""" 1.2" LONG 

TAPPED AT;::::; 5 TURNS, PARALLEL RESISTANCE<:::: 40 kH. 

TUNES AT;:::; 4.0 pF 

L3""' 17 TURNS OF #28 AWG ENAMELED COPPER WIRE, CLOSE WOUND 

ON 9/32" CERAMIC FORM, TUNING PROVIDED BY A POWERED 

IRON SLUG. 

100 MHz, POWER GAIN AND NOISE FIGURE 

1-10 pF 

Vee= 2ov 

1.0 krl 130H 
620 pf 

2.4 k!l 

2012 

+10 v 

ADJUST FOR 7.0 mA le 

Tl MILLER COIL FORM 

MILLER CORE NO. 30-106 

4 TURNS NO. 28 ENAMELED WIRE 

TAPPED 1.5 TURNS FROM GND. 

MILLER COIL FORM 

MILLER CORE NO. 30-106 

PAIMERY ... 10 TURNS NO. 36 

ENAMELED WIRE. 

NEUT. SEC ... 5 TURNS NO. 36 

ENAMELED WIRE (BIFILAA). 

OUTPUT SEC ... 1.33 TURNS NO. 28 

ENAMELED WIRE (OVEAWIND). 

ton - t 0 tt SWITCHING 

TO OSCILLOSCOPE 

t, = 15 ns 

Z1N=100k!1 
10.7 MHz NEUTRALIZED POWER GAIN 

6-20 



TEST CIRCUITS 

2013 

c 

~ I 1,f 
,--- ----, 

,, I 
I, 

'' I ~! p I 

,\()JlJST f 1JH I ,,,,\1 1 

T1 13 T PRIMARY NO 26 NYCLAD 

54 T SECONDARY NO 36 NYCLAD MILLER NO 30 106 CORE 

043 rnH 

T 2 MILLER M!N IF TRANSFORMER NO 2032 

TYPICAL GAIN= 55 dB 

le= 3.0 mA VcE = 10V 

455 kHz NEUTRALIZED AM IF AMPLIFIER 

2015 

._...___ _____ .,., 

"::1 

'>II'' 
('I !PUT 

2014 

Ti 2!:JTURNSNO 16TINNEDCOPPERWIRE TJ MILLE-RCOlt fORM 

TAPPED2TURNSFROMGND COIL DIA MIL.LE:R CORE- NO 30 10fi 

3/8" llNSIDE DIA l PRIM~RY 

T2 4 TURNS NO 16 TINNED COPPER WIRE 

TAPPED 3'4 TURN FROM GNO AND 
SECONDARY 113TLJRNSNO 

'A' 

1 114 TURNS FROM GND COIL DIA 

llNSIDE DIA I 

TYPICAL CONVERSION GAIN= 20 dB 

lc=7.0mA VcE=lOV 

108 MHz TO 10.7 MHz CONVERSION GAIN 

3111 

890J1 0 1 µF 

Vour _\_l_ 
0_1 µf 500 H 

1kl1 

56 n 500 H 

0.0023 µf 

10 µf 

11 v 

0 0023 µf 

10 v 

10'. PULSE' WAVr FOR\·i 
A1 POINT A 

TO OSCILLOSCOPE 

Z1N=50S1 

tr ~ 1. O ns 

PULSE GENERATOR 

V1Ntr<1.0ns 

200MHz AGC, POWER GAIN 
AND NOISE FIGURE TEST CHARGE STORAGE TIME 

SOURCE IMPEDANCE 50 S1 

PW?> 300 ns 

DC< 2.0% 

3161 3162 
Vcc-•lOV VBEIOI 10V 

341! 

-~-----r------- VIN 

VOUT 

to ff ton 

MERCURY TYPE PULSER 

t,<1.0ns 

v88 = +5.0 v 
VIN= -4.0 V 

v88 = -1.0 v 
VIN= +6.0 V 

ZouT=5on 

PW?> 200 ns 

TO OSCILLOSCOPE 

t, = 0.4 ns 

ZIN= 50 S1 

t 0 n - t0 tt SWITCHING CHARGE STORAGE TIME 

6-21 
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CONTENTS AND SECTION SELECTOR 

INTRODUCTION 

INDEX AND DEVICE CROSS REFERENCE 

SELECTION GUIDE BY APPLICATION 

DATA SHEETS 

CURVES 

TEST CIRCUITRY 

PACKAGE OUTLINES AND ORDER INFORMATION 

FAIRCHILD T092 THERMAL CONSIDERATIONS 

DICE INFORMATION 
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INTRODUCTION 

PACKAGE OUTLINES AND ORDER INFORMATION 

This section contains package outlines with dimensions given 
in inches and millimeters. Also included are the standard 
lead bends for packages commonly requiring lead forming. 
Designers will save money and delivery time if they purchase 
units with standard bends. 

The final page of this section contains information for order­
ing Fairchild devices. 
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PHYSICAL DIMENSIONS 

007-1 in accordance with JEDEC (00-7) outline 
Glass Diode 

l I A 

~ll B 

' ! 
c 

D 

E 

NOTES: See table for dimensions in inches and millimeters 
.020 diameter dumet leads, tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0.25 grams 

INCHES 
DIM. MIN. TYP. 

A 
B 0.02 
c 1.0 
D 0.230 
E 1.0 

007-2 in accordance with JED EC (00-7) outline 
Glass Diode 

D 

-+ 
L __ 

E 

L 

NOTES: See table for dimensions in inches amd millimeters 
.020 diameter dumet leads. tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0.25 grams 

INCHES 
DIM. MIN. TYP. 

A 
B 0.02 
c 1.0 
D 
E 1.0 

MAX. 
0.105 

0.300 

MAX. 
0.105 

0.300 

0034-1 in accordance with JEDEC (00-34) outline 
FON Glass Nanodiode 

·1 :- A 

0 

~ 
I 

B 

c 

10 
1•----r--D 

NOTES: See table for dimensions in inches and millimeters 
.020 diameter dumet leads, tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0.12 grams 

7-3 

INCHES 
DIM. MIN. TYP. MAX. 

A .02 
B .120 
c 1.0 
D .065 

MILLIMETERS 
MIN. TYP. MAX. 

2.67 
0.508 

25.40 
5.84 7.62 

25.40 

MILLIMETERS 
MIN. TYP. MAX. 

2.67 
0.508 

25.40 
7.62 

25.40 

MILLIMETERS 
MIN. TYP. MAX. 

.508 
3.05 

25.40 
1.65 

I 



PHYSICAL DIMENSIONS 

0035-1 in accordance with JEDEC (00-35) outline 
FOH Glass Microdiode 

-lr D 

~-I 
A 

i 

NOTES: See table for dimensions in inches and millimeters 
.020 diameter dumet leads, tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0. 14 grams 

DIM. 

A 
B 
c 
D 

INCHES 
MIN. lYP. MAX. 

1.0 
.180 
.075 

.020 

0041-1 in accordance with JEOEC (00-41) outline 

E-f 1 
A 

__j LJ 
F 

~;;:;~------L 

~ ~D 
c 

NOTES: See table for dimensions in inches and millimeters 
Dumet leads, tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0.14 grams 

INCHES 
DIM. MIN. lYP. 

A 1.10 
B .090 
c .165 
D .055 
E .029 
F .145 

T03-1 in accordance with JEOEC (T0-3) outline 

LEADN~.2~-/ R3 ':-
,---- :- I ,\}~ 
L 

I 
2 Places 

LEAD NO. I 

NOTES: See table for dimensions in inches and millimeters 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 
Leads are gold-plated copper cored kovar 
Aluminum package with copper slug 
Package weight is 7.4 grams 

7-4 

INCHES 
DIM. MIN. lYP. 

A .805 
B 
c .038 
D .205 
E .312 
F 1.177 
G .655 
H .151 
I 
J 
K .205 
L .420 

MAX. 
1.20 
.100 
.175 
.057 
.031 
.155 

MAX. 
.835 
.135 
.048 
.225 

1.197 
.675 
.161 
.188 
.525 
.225 
.440 

MILLIMETERS 
MIN. lYP. MAX. 

25.40 
4.57 
1.91 

0.508 

MILLIMETERS 
MIN. lYP. MAX. 
27.9 30.5 
2.29 2.54 
4.19 4.45 
1.40 1.45 
.737 .787 
3.68 3.94 

MILLIMETERS 
MIN. lYP. MAX. 

20.45 31.21 

0.965 
5.20 
7.92 

29.90 
16.64 

3.79 

5.20 
9.67 

3.43 
1.12 
5.71 

30.40 
17.15 

3.84 
4.78 

13.34 
5.71 

10.08 



PHYSICAL DIMENSIONS 

T03-2 in accordance with JEDEC (T0-3) outline 

1- A -1 I 
I 

I I 
B 

D '=:J. I 
I 
E 

Seating Plane I 
I c 

I 
LIAO NO. 2 

,- G 1 '/~ 2 Places K I/ I H 
I 

~ L 

. °'i I 
_ _ _ 2 Places 

J 
LEAD NO I 

NOTES· See table for dimensions in inches and millimeters 
Leads 1 and 2 electrically isolated from case 
Case 1s third electrical connection 
Copper base with soldered in pins 
Leads are nickel alloy 
Aluminum cap 
Package weight is 17.9 grams 

INCHES 
DIM. MIN. TYP. 

A .870 
B 
c .038 
D .250 
E .312 
F 1.177 
G .655 
H .151 
I 
J 
K .205 

420 

T03-3 in accordance with JEDEC (T0-3) outline 

A 

INCHES 

MAX. 
.880 
135 
043 
.325 

1.197 
.675 
161 
188 
525 

.225 
440 

D DIM. MIN. TYP. MAX. 

' ' E 

.875 

.135 
' 

A 
B 
c 
D 

.038 .043 

.250 .450 

LE.AD NO ? 

K 

LEAD NO 1 

NOTES See table for dimensions in inches and millimeters 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 
Leads are nickel alloy 
Copper base with 400 mil diameter moly disc, soldered in pins 
Package weight is 18.0 grams 

F 
G 
H 
I 
J 
K 
L 

.312 
1.177 

.655 

.151 

.205 
420 

T05-1 in accordance with JEDEC (T0-39) outline 
( 15 mil kovar header) 

-, A 
B ·i' 

c 
I 
I 
D 

LEAD NO 2 

GLASS 

LEAD NO 1 

45° T_P LEAD NO. 3 

' ' 

NOTES See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Lead No. 3 connected to case 
Package weight is 1.11 grams 

INCHES 
DIM. MIN. TYP. 

A .350 
B .315 
c 240 
D 500 
E 
F .016 
G 200 
H .100 
I .028 
J 029 

7-5 

1.197 
.675 
161 

.188 

.525 

.225 
440 

MAX. 
.370 
.335 
.260 

.030 
019 

.034 
040 

MILLIMETERS 
MIN. TYP. MAX. 

22.10 22.35 
343 

0.965 1 09 
6 35 8.26 
7.92 

29.90 3040 
16.64 1715 

3.79 384 
4.78 

13.34 
5.20 5.71 
9.67 1008 

MILLIMETERS 
MIN. TYP. MAX. 

0.965 
6.35 
7.92 

29.90 
16.64 
3.79 

5.20 
9.67 

22.23 
343 
1.09 

1143 

3040 
1715 

3.84 
4.78 

13.34 
5.71 

10.08 

MILLIMETERS 
MIN TYP. MAX. 
8.51 9.39 
8.00 8.51 
6.10 6.60 

12 70 
0.762 

0.406 0483 
5.08 
2.54 

0.711 0.864 
0.737 1 02 I 



PHYSICAL DIMENSIONS 

T05-2 in accordance with JEDEC {T0-39) outline 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated over nickel-flash on steel 
Lead No. 3 connected to case 
Low RTH 
Package weight is O. 76 grams 
This is a standard package and does not fall into the special classification 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 

INCHES 
MIN. TYP. MAX. 
.350 .370 
.315 .335 
.240 .260 
.500 

.030 
.016 .019 

.200 

.100 
.028 .034 
.029 .040 

T05-3 in accordance with JEDEC {T0-5) outline 
(60 mil steel header) 

B~-~__; 
EQI c Seatmg __ J_ · _ _ t 

Plane T -1 

3~os~ ~ ~ ~___j 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Lead No. 3 connected to case 
Moly disc 
High reliability, low thermal resistance 
Package weight is 2.9 grams 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .240 
D .500 
E 
F .016 
G .200 
H .100 
I .028 
J .029 

T05-4 in accordance with JEDEC (T0-105) outline 
Plastic Package 

CERAMICD~A ~t 
_j__ B 

Seat mg i 
Planet- ---, 

E/~~~-~ 

LEADN02~~ 
EAD NO 3 

LEAD NO 1 -

/ 

FLAT y 

' ~ 
45g T.P ~ 

NOTES: See table for dimensions in inches and millimeters 
Internal lead No. 3 length is H 
Leads 1 and 2 are gold-plated nickel 
Lead No. 3 is gold-plated kovar 
Package vYe1ynt 1s 0.5 grams 

INCHES 
DIM. MIN. TYP. 

A .305 
B 
c .500 
D .080 
E .016 
F .200 
G .100 
H .080 
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MAX. 
.370 
.335 
.260 

.030 

.019 

.034 

.045 

MAX. 
. 325 
.220 

.019 

MILLIMETERS 
MIN. TYP. MAX. 
8.51 
8.00 
6.10 

12.70 

0.406 

0.711 
0.737 

5.08 
2.54 

9.39 
8.51 
6.60 

0.762 
0.483 

0.864 
1.02 

MILLIMETERS 
MIN. TYP. MAX. 
8.51 9.39 
7.75 8.51 
6.10 6.60 

12.70 
0.762 

0.406 0.483 
508 
2.54 

0.711 0.864 
0 737 1.14 

MILLIMETERS 
MIN. TYP . MAX. 
7.75 825 

5.58 
12.70 

2.032 
0.406 0.483 

5.08 
2.54 

2.032 



PHYSICAL DIMENSIONS 
T05-7 in accordance with JED EC (TO-77) outline 

( 15 mil kovar header) 

""'' ':r~r r, 
Plane 

D 

6 ~EADS 00 ~ ~~ 

LEADND3 §G 
LEAD NO. 2 ....,,. - ~ H 

LEAD NO 1 ·· · 'o . GLASS 
. I I 

I "' . a.. 
45° TP ' a._'\ LEAD NO 5 

....,,,'- /, ,·· '-' LEAD NO 6 

I . "'· .. > j LEAD NO 7 

NOTES: See table for dimensions in inches and millimeters 
Leads No. 4 and 8 are omitted 
Lead No. 1 internally connected to one island, 
Lead No. 7 internally connected to other island 
Leads aregold·plated kovar 
Kovar island thickness= 15 mils 
Package weight is 1.23 grams 

Adjacent Two Island Package 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .240 
D .500 
E 
F .016 
G .200 
H .100 

.028 

.029 

T05-8 in accordance with JEDEC (T0-78) outline 
( 15 mil kovar header) 

A 
B 

~~~~ 
~LEADS . ~~ ~ ~~ 

LEAD NO. 3 1-
LEAD NO. 2 

LEAD NO I 

45" T.P. 

I -

I 

c 

D 
I 
I 

GLASS 

LEAD NO. 5 

LEAD NO 6 

LEAD NO 7 

NOTES: See table for dimensions in inches and millimeters 
Leads 4 and B omitled 
Lead No. 1 internally connected to one island 
Lead No. 2 internally connected to other island 
Leads are gold-plated kovar 
Kovar island thickness = 15 mils 
Package weight is 1.08 grams 

Adjacent Two Island Package 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .165 
D .500 
E 
F .016 
G .200 
H .100 

.028 

.029 

B I[-
A 

T05-9 Similar* to JEDEC (T0-78) outline 
( 1 5 mil kovar header) 

E 

~ I c 
Seating I 
Plane 

6 LEADS 

F 

LEAD NO. 3 

LEAD NO. 2 -

LEAD NO. I -

\ 
45° 

' 

~~ ~ ~~ 

,'( '>Y __ .:::::,. , __ 

D 

G 

LEAD NO. 5 

.... LEAD NO. 6 

-, __ LEAD NO 7 

NOTES: See table for dimensions in inches and millimeters 
Leads 4 and 8 are omilled 
Lead No. 1 internally connected to one island 
Lead No. 7 internally connected to other island 
Leads are gold-plated kovar 
Kovar island thickness = 15 mils 
Package weight is 1.08 grams 
*Dimensions similar to JEDEC T0-78 except for lead length 

Adjacent Two Island Package 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .165 
D .500 
E 
F .016 
G .200 
H .100 

.028 
J .029 

7-7 

MILLIMETERS 
MAX. MIN. TYP. MAX. 
.370 8.51 9.39 
.335 7.75 8.51 
.260 6.10 6.60 

12.70 
.040 0.916 
.019 0.406 0.483 

5.08 
2.54 

.034 0.711 0.864 

.045 0.737 1.14 

MILLIMETERS 
MAX. MIN. TYP. MAX. 
.370 8.51 9.39 
.335 7.75 8.51 
.185 4.19 4.69 

12.70 
.040 0.916 
.019 0.406 0.483 

5.08 
2.54 

.034 0.711 0.864 

.045 0.737 1.14 

MILLIMETERS 
MAX. MIN. TYP. MAX. 
.370 8.51 9.39 
.335 7.75 8.51 
.260 4.19 6.60 

12.70 
.040 
.019 

.034 

.045 

0.916 
0.406 0.483 

5.08 
2.54 

0.711 0.864 
0.737 1.14 I 



PHYSICAL DIMENSIONS 

T05-10 in accordance with JEDEC (T0-5) outline 
( 15 mil kovar header) 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Lead No. 3 connected to case 
Package weight is 1.11 grams 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 

INCHES 
MIN. TYP. 
.335 
.305 
.240 

1.5 

.016 
.200 
.100 

.028 

.029 

T05-11 Similar* to JEDEC (T0-96) outline 
( 15 mil kovar header) 

; IF- ~L ';::~ !~i 
10 LEADS - O 
F 

~~ ~ ~ rn_J 
G 
H 

- GLASS 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
No leads connected to case 
*Dimensions similar to JEDEC T0-96 except for can height 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .165 
D .500 
E 
F .016 
G .230 
H .115 
I .028 
J .029 

T05-12 Similar* to JEDEC (T0-33) outline 

A 
B 'j· -

~:· :~t 
4 LEADS ~ ~ ~- .1-

F 
- G 
I - -- H 

LEAD NQ_ 2 ~,,,,,,-~ 
,- 'ci ' '\ 

LEAD ND. l -- :',. I . \ 

1- · .. 0 ' - o"r 
45'T.P. Ll-LEADNO 3 

\--- '. ~- , -........__LEAD NO. 4 

'Y '\ /:" 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Package weight is 1.22 grams 
*Dimensions similar to JEDEC (T0-33) except for can height 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .165 
D 0.5 
E 
F .016 
G .230 
H .115 

028 

7-8 

MILLIMETERS 
MAX. MIN. TYP. MAX. 
.370 8.51 9.39 
.335 7.75 8.51 
.260 6.10 6.60 

38.1 
.030 0.762 
.019 0.406 0.483 

5.08 
2.54 

.034 0.711 0.864 

.045 0.737 1.14 

MILLIMETERS 
MAX. MIN. TYP. MAX. 
.370 8.51 9.39 
.335 7.75 8.51 
.185 6.10 6.60 

12.70 
.040 0.916 
.019 0.406 0.483 

584 
2.94 

.034 0.711 0.864 

.045 0.737 1.14 

MILLIMETERS 
MAX. MIN. TYP. MAX. 

.370 8.51 9.39 

.335 7.75 8.51 

.185 4.19 4.69 
12.70 

.040 1 02 

.019 0.406 0.483 
5.84 
2.94 

.034 0.711 0.864 



PHYSICAL DIMENSIONS 

T018-1 in accordance with JEDEC (T0-18) outline 
1-

8 ·1-
A (8 mil kovar header) 

INCHES ~ gl c 
DIM. MIN. TYP. MAX. 

Seating 

Plane j 

~ ~ ~ 
3 UAOS D 
F 

'· '- - G 
H - I-

EAD NO. 2 

LEAD NO. l . LEAD NO. 3 

I 

450 ' GLASS 

' ' '/ 
NOTES: See table for dimensions in inches and millimeters 

Leads are gold·plated kovar 
Lead No. 3 connected to case 
Package weight is 0.44 grams 

A .209 
8 .178 
c .170 
D .500 
E 
F .016 
G .100 
H .050 

.036 

.028 

T018-2 in accordance with JEDEC (T0-52) outline 
(8 mil kovar header) 

' f-11 · 
Seatmg 1 _ID ·····t~-
Plaoe f w 

3 LEADS,·'~ ~ ~ . . _1_ 
F 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Lead No. 3 connected to case 
Package weight is 0.31 grams 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 

INCHES 
MIN. TYP. 
.209 
.178 
.115 
.500 

.016 
.100 
.050 

.036 

.Q28 

T018-3 in accordance with JEDEC (TO-72) outline 
(8 mil kovar header) 

B ':. = A 

~ ... ~g I 
c 

Pla.ne t 

4 LEADS 

~ ~ ~ 
D 

F 

NOTES: See table for dimensions in inches and millimeters 
Lead No. 4 connected to case 
Leads are gold-plated kovar 
Collector electrically isolated from case 
Package weight is 0.36 grams 

INCHES 
DIM. MIN. TYP. 

A .209 
B .178 
c .170 
D .500 
E 
F .Q16 
G .100 
H .050 
I .036 
J .028 

7-9 

.230 

.195 

.210 

030 
.019 

.046 

.048 

MAX. 
.230 
.195 
.150 

.030 

.019 

.046 

.048 

MAX. 
.230 
.195 
.210 

.030 

.019 

.046 
048 

MILLIMETERS 
MIN. TYP. MAX. 
5.31 5.84 
4.52 4.95 
4.32 5.33 

12.70 
0.762 

0.406 0.483 
2.54 
1.27 

0.914 1.17 
0.711 1.22 

MILLIMETERS 
MIN. TYP. MAX. 
5-:31 5.84 
4.52 4.95 
2.95 3.81 

12.70 
0.762 

0.406 0.483 
2.54 
1.27 

0.914 1.17 
0.711 1.22 

MILLIMETERS 
MIN. TYP. MAX. 
5.31 5.84 
4.52 4.95 
4.32 5.33 

12.70 
0.762 

I 0.406 0.483 
2.54 
1.27 

0.914 1.70 
0.711 1.22 



PHYSICAL DIMENSIONS 

T018-4 in accordance with JEDEC (T0-106) outline 
Plastic Package 

INCHES 
DIM. MIN. TYP. MAX. 

!l. l~IEAD NO. 2 

~~~~' 

FLAT 

NOTES: See tabkt for dimensions in inches and millimeters 
Leads 4 and 8 omitted 
Internal lead No. 3 length is 110 mils 
Lead No. 3 club heed length is 85 mils 
Leads 1 and 2 ere gold-plated nickel 
Leed No. 3 is gold-plated copper alloy 
Packaged weight is 0.31 grams 

A .192 
B 
c .100 
D .500 
E .o16 
F .100 
G .050 

T018-5 in accordance with JEDEC (T0-71) outline 
(8 mil kovar header) 

Opposed Two Island Package 

INCHES 

.222 

.240 

.120 

.019 

:r-] i 
~:,:~~=1' i DIM. MIN. TYP. MAX. 

LEADN0.3~ LEAD NO. 2 GLASS 

LEAD NO. 1 

' 

\ LEAD NO. 5 
45; T.P. LEAD NO. 6 

\~ ., y LEAD NO. 7 

I--~ L ____ J 

NOTES: See table for dimensions in inches and millimeters 
Lead No. 3 internally connected to one island 
Leed No. 7 internally connected to other island 
Leads are gold plated kovar 
Kovar island thickness= 15 mils 
Package weight is 0.60 grams 

A .209 
B .178 
c .170 
D .500 
E 
F .016 
G .100 
H .050 
I .036 
J .028 

T018-6 in accordance with JEDEC (T0-46) outline 
(45 mil kovar header) 

NOTES: See table for dimensions in inches and millimeters 
Lead No. 3 connected to case 
Leads are gold-plated kovar 
Package weight is 0.35 grams 

7-10 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 

INCHES 
MIN. TYP. 
.209 
.178 
.065 
.500 

.012 
.100 
.050 

.036 

.028 

.230 

.195 

.210 

.030 

.019 

.046 

.048 

MAX. 
.230 
.195 
.085 

.030 

.019 

.046 

.048 

MILLIMETERS 
MIN. TYP. MAX. 
4.88 5.64 

2.54 
12.40 
0.406 

2.54 
1.27 

5.90 
3.05 

0.483 

MILLIMETERS 
MIN. TYP. MAX. 
5.31 5.84 
4.45 4.95 
4.32 5.33 

12.70 
0.762 

0.406 0.483 
2.54 
1.27 

0.914 1.17 
0.711 1.22 

MILLIMETERS 
MIN. TYP. MAX. 
5.31 5.84 
4.52 4.94 
1.65 2.16 

12.70 
0.762 

0.305 0.483 
2.54 
1.27 

0.914 1.17 
0.711 1.22 



PHYSICAL DIMENSIONS 

LEAD NO 2 900 • ~ 

T059-1 in accordance with JEDEC (T0-59) outline 
Isolated Collector (lead no. 3) 

LEADNO I ·~TP ..... • .. '• 
t µ ; >Ci[' I 

C ., ,· t \ 8 

. D-

G 

,-
1 

1-

E -

F 

A 

LEAD NO. 3 

H 

\ t 

NOTES: See table for dimensions in inches and millimeters 
Stud and header are gold-plated copper 
Cap is gold-plated kovar 
All leads electrically isolated from case by beryllia disc 
Package weight is 5.45 grams 

INCHES 
DIM MIN. TYP. 

A .424 
B 090 
c 079 
D 1B5 
.E 31B 
F 3BO 
G .040 
H 570 
I 320 
J 400 
K .03B 

090 

T066-1 in accordance with JEDEC (T0-66) outline 

Ar 1 B 

o~-! • - . . I 
\ ; LEADS C 

E ... - J 

K 

I I 2 Places 

-T 
I 

L 2 Places 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 
Nickel-plated steel base and cap 
Package weight is 6.5 grams 

INCHES 
DIM. MIN. TYP. 

A .470 
B .250 
c .360 
D 050 

.02B 
F 95B 
G 570 
H .142 

J 
K .190 
L .093 

T066-2 in accordance with JEDEC (T0-66) outline 

Ar 1 B 

D~~ L_ 

t, LEADS . C 
E _____ __t 

~ 
LEAD NO 2 

K H 

[i- 2 Places 
, 

,- I 
l LEAD NO I .. J 2 Places 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 
Nickel-plated steel base and cap 
Package weight is 6.6 grams 

INCHES 
DIM. MIN. TYP. 

A .470 
B .250 
c .360 
D .050 
E .02B 
F .95B 
G .570 
H .142 
I 
J 
K .190 
L .093 

7-11 

MAX. 
437 
110 

.105 

.215 
3BO 
437 
.065 
763 
.46B 
455 
065 
150 

MAX. 
.500 
.340 

.075 

.034 

.962 

.590 

.152 

.145 

.350 

.210 

.107 

MAX. 
.500 
340 

075 
.034 
.962 
.590 
.152 
.145 
.350 
.210 
.107 

MILLIMETERS 
MIN. TYP. MAX. 

10.77 11.10 
2.29 2.79 
201 2.67 
4.70 5.46 
BOB 9.65 
9.65 11.10 
102 165 

14.4B 19.JB 
B.13 11.B9 

10.16 10.56 
965 1.65 
2.29 3.B1 

'liilLLIME~ 
MIN. TYP. MAX. 

11.94 12.70 
6.35 8.64 
9.14 
127 

0.710 
24.33 
14.4B 
3.61 

4.B3 
2.36 

191 
0.864 
24.43 
14.99 

3.B6 
3.6B 
B.B9 
533 
2.72 

MILLIMETE~ 
MIN. TYP. MAX. 

11.94 12.70 
6.35 8.64 
9.14 
1.27 1.91 

0.710 0.B64 
24.33 24.43 
14.4B 14.99 

3.61 3.B6 
3.6B 
B.B9 

4.B3 5.33 
2.36 2.72 

I 



PHYSICAL DIMENSIONS 
T085-1 Similar* to JED!=C (T0-85) outline 

10 Lead CERPAK 

INCHES 

NOTES: See table for dimensions in inches and millimeters 
Alternate marking of dot in upper left hand corner is also acceptable 
Leads are gold-plated kovar 
Package weight is 0.26 grams 
•Dimensions similar to JEOEC T0-91 except for package thickness 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 

MIN. lYP. 
. 015 
.250 
.240 

.050 
.250 
.004 

.035 
.240 
.067 

T086-1 Similar* to JEDEC (T0-86) outline 
14 Lead CERPAK 

_J_ 
B 

L -T t 

I D 

H 
l_ t+- ~- J ---1 ----, 
K 

NOTES: See table for dimensions in inches and millimeters 
Alternate marking of dot in upper left hand corner is also acceptable 
Leads are gold-plated kovar 
Package weight is 0.26 grams 
•Dimensions similar to JEDEC T0-86 except for package thickness 

INCHES 
DIM. MIN. lYP. 

A .016 
B .015 
c .240 
D .050 
E .250 
F .045 
G .250 
H .004 
I .035 
J .240 
K .067 

T089-1 Similar* to JEDEC (T0-89) outline 
Network Package 

AtlBnC 

~no I E ~~ 2 9 CJ~ 
F 04 70 

1 CJ 5 

NOTES: See table for dimensions in inches and millimeters 
Leads are nickel-gold-plated kovar 
Base material is nickel-gold-plated kovar 
4 mils in thickness. Chips are mounted on a 4 mil thick nickel-gold-plated 
kovar slab which is separated from the base material by a 10 to 12 mil 
alumina insulator 
Package weight is 0.09 grams 
•Dimensions similar to JEDEC T0-89 except package width 

7-12 

INCHES 
DIM. MIN. lYP. 

A .070 
B .120 
c .070 
D .010 
E .045 
F .240 
G .005 
H .030 

.003 

MILLIMETERS 
MAX. MIN. lYP. MAX . 
.019 .381 .483 
.370 6.35 9.39 
.260 6.10 6.60 

1.27 
.370 6.35 9.39 
.006 .092 .152 

.889 
.260 6.10 6.60 
.090 1.70 2.28 

MILLIMETERS 
MAX. MIN. lYP. MAX. 

.406 
.019 .381 .483 
.260 6.10 6.60 

1.27 
.370 6.35 9.39 
.055 1.04 1.40 
.370 6.35 9.39 
.006 .092 .152 

.889 
.260 6.10 6.60 
.090 1.70 2.28 

MILLIMETERS 
MAX. MIN. lYP. MAX. 

1.78 
.150 3.05 3.81 

1.78 
.019 .254 .482 
.055 1.04 1.40 
.290 6.10 7.36 
.035 .127 .889 
.070 .762 1.78 
.006 .076 .152 



PHYSICAL DIMENSIONS 
T092-1 in accordance with JEDEC (T0-92) outline 

IAI ,-o L -- SUITING T PLANE 

t___o o u"~ADS 
El 

NOTES: See table for dimensions in inches and millimeters 
Leads are tin-plated copper 
Package material is transfer molded thermosetting plastic 
Package weight is 0.25 grams 

INCHES 
DIM. MIN. TYP. 

A .175 
B .170 
c .500 
D .016 
E .135 
F .100 
G .050 
H .125 

.080 
J .080 

T092-2 in accordance with JEDEC (T0-92) outline 

1--A1 ,-o B 

~ SUITING 

t___o 0 u:~~s 
E 

F 

H 

NOTES: See table for dimensions in inches and millimeters 
Leads are nickel-plated 
Package material is transfer molded thermosetting plastic 
Package weight is 0.25 grams 

INCHES 
DIM. MIN. TYP. 

A .175 
B .170 
c .500 
D .016 
E .135 
F .100 
G .050 
H .125 
I .080 
J .080 

T092-5 in accordance with JEDEC (T0-92) outline 

NOTES: See table for dimensions in inches and millimeters 
Package material is transfer molded thermosetting plastic 
Package weight is 0.25 grams 

7-13 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

a 
R 
s 

INCHES 
MIN. TYP. 
.175 
.170 
.500 
.016 
.135 

.100 

.050 
.125 
.080 
.080 

.030 

.090 
.200 
.010 

.200 

.100 

.030 

.040 

.100 

MILLIMETERS 
MAX. MIN. TYP. MAX. 

.205 4.45 5.20 

.210 432 5.33 
12.70 

.019 0.406 0.483 
.343 

2.54 
1.27 

.165 3.18 4.19 

.105 2.03 2.67 

.105 2.03 2.67 

MILLIMETERS 
MAX. MIN. TYP. MAX. 

.205 4.45 5.20 

.210 432 5.33 
12.70 

.019 0.406 0.483 
.343 

2.54 
1.27 

.165 3 18 4.19 

.105 2.03 2.67 

.105 2.03 2.67 

MILLIMETERS 
MAX. MIN. TYP. MAX . 

. 205 4.45 5.20 

.210 4.32 5.33 
12 70 

.019 0.406 0.483 
.343 

I 2.54 
1.27 

.165 318 3.19 

.105 203 2.67 

.105 2.03 2.67 
.762 
2.29 

.750 5.08 19.1 
.254 

5.08 
2.54 
.762 
2.29 
2.54 



PHYSICAL DIMENSIONS 

T092-18 in accordance with JEDEC (T0-92) outline 

IAI 
,-~ 
I_ r ""'" PLANE 

/-3 LEADS 
C D 

_ _l_o DD 

1°_1l."1~} F 

,-
0 ~ T~ 
; N I. 

___ B~ND ~Oii_~~/ ~ 

NOTES: See table for dimensions in inches and millimeters 
Package material is transfer molded thermosetting plastic 
Package weight is 0.25 grams 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
j 

K 
L 
M 
N 

0 

INCHES 
MIN. TYP. MAX . 
. 175 .205 
.170 .210 
.500 
.016 .019 
.135 

.100 

.050 
.125 .165 
.080 .105 
.080 .105 

.030 

.090 
.200 .750 
.010 

050 

T0-116-1 in accordance with JEDEC (T0-116) outline 
14 Lead Silicone Dual In-line 

NOTES: See table for dimensions in inches and millimeters 
Leads are intended for insertion in hole rows .300" centers 
They are purposely shipped with a "positive" misalignment to 
facilitate insertion 
Board drilling dimensions should equal your practice for a 
.030" diameter lead 
Leads are tin-plated kovar 
Package weight is 0.9 grams 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 

j 

K 
L 
M 
N 
0 
p 

INCHES 
MIN. TYP. 
.740 
.240 
.035 
.045 
075 
070 
.290 
.010 

009 

.100 

.375 

.090 110 
025 
.016 

.015 

MAX. 
.760 
.260 
.045 
.065 
.085 
.080 
.310 
.020 

011 
.200 
.150 

037 
.020 

T0116-2 in accordance with JEDEC (T0-116) outline 

STANDOFF 
WIDTH 

NOTES: See table for dimensions in inches and millimeters 
Leads are intended for insertion in hole rows on .300" centers 
They are purposely shipped with "positive" misalignment to 
facilitate insertion 
Board drilling dimensions should equal your practice for .020" 
diameter lead 
Hermetically sealed alumina ceramic package 
Leads are tin-plated kovar' 
Package weight is 2.0 grams 

14 Lead SSI Dual In-line 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
j 

K 
L 
M 
N 

7-14 

INCHES 
MIN. TYP. MAX. 
.750 .785 
.245 .271 

.025 
.045 .065 
.290 .310 
.009 .011 

.200 
.100 .165 
.090 .110 
.027 .037 
.016 .020 
.065 .095 
.015 

.375 

MILLIMETERS 
MIN. TYP. MAX. 
4.45 5.20 
4.32 5.33 

12.70 
0.406 0483 

.343 
2.54 
1.27 

318 4.19 
203 2.67 
203 2.67 

.762 
2.29 

5.08 19.1 
2.54 

1.25 

MILLIMETERS 
MIN. TYP. MAX. 

18.96 19.30 
6.10 660 
.889 .104 
1.04 1.65 
1.91 2.16 
1.78 2.03 
7.37 7 87 
254 .508 

9.52 
229 .279 

5.08 
2.54 3.81 
2.29 2.79 
.686 .940 
.406 .508 

.381 

MILLIMETERS 
MIN. TYP. MAX. 

19.05 19.94 
6.12 6.88 

.635 
1.04 1.65 
7.37 7.87 
.229 .279 

5.08 
2.54 4.19 
2.29 2.79 
.686 .940 
.406 .508 
1.65 2.41 
.381 

9.52 



PHYSICAL DIMENSIONS 

Seating 

Plane 

A I 

' ~:::::J" I 
D -c !_ - 1- F 

K 

L ,.. .., M .., - N "1~ 0 
STANOOFF 

WIDTH 

NOTES: See table for dimensions in inches and millimeters 
Leads are intended for insertion in hole rows on .300" centers 
They are purposely shipped with "positive" misalignment to 
facilitate insertion 
Board drilling dimensions should equal your practice for a 
.020" diameter lead 
Leads are tin-plated kovar 
Package weight is 0.9 grams 
•rhe .037/.027 dimension does not apply to the corner leads 

T0116-3 16 Lead DIP 

-i 

INCHES 
DIM. MIN. TYP. 

A .740 
8 .240 
c .035 
D .045 
E .075 
F .025 
G .300 
H .010 
I .375 
J .009 
K 

.100 
M .090 .110 
N .025 
0 .016 
p .015 

MAX. 
.760 
.260 
.045 
.065 
.085 

.020 

.011 

.200 

.150 

.037 

.020 

T0220-00 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

r ----G "1 

D r..,-~ E 
I- K 

,- L 
_, ,45"-

H~ : I : '=~~ 
A B 
I 
j 

j 

I 
SEATING __ j_ 
FUNE 

F 
• H _, 

l ~~X·· oc:b:L--J x-l 
t SECTION X X 

NOTES: See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 

N 0 

Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2. 1 grams 
*Mechanically interchangeable with T066 

INCHES 
DIM. MIN. TYP. MAX. 

A .395 .410 
8 .365 .385 
c .300 .320 
D .100 .120 
E .040 .060 
F .141 .145 
G .575 .600 
H .235 .265 
I .160 .190 
J .020 .055 
K .500 
L .250 
M .190 .210 
N .045 .055 
0 .095 .105 
p .015 .030 
Q .020 .045 

T0220-01 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

NOTES: See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 
Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2. 1 grams 
•Mechanically interchangeable with T066 

7-15 

DIM. 
A 
8 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 

O.R 
p 
Q 

INCHES 
MIN. TYP. MAX. 
.395 .410 
.365 .385 
.300 .320 
.100 .120 
.040 .060 
.141 .145 
.575 .600 
.235 .265 
.160 .190 
.020 .055 
.580 .610 

.005 

.200 
.045 .055 

.100 
.015 .030 
.o:.!o .045 

MILLIMETERS 
MIN. TYP. MAX. 

18.96 19.30 
6.10 6.60 
.889 .104 
1.04 1.65 
1.91 2.16 

.635 
7.62 

.254 .508 
9.52 

.229 .279 
5.08 

2.54 3.81 
2.29 2.79 
.686 .940 
.406 .508 

.381 

MILLIMETERS 
MIN. TYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 1.40 

12.70 
6.35 

4.83 5.33 
1.05 1.40 
2.41 2.66 
.381 .762 
.508 1.43 

MILLIMETERS 
MIN. TYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5 .. 97 6.73 
4.06 4.83 I 
.508 1.40 
14.7 15.5 

.127 
5.08 

1.05 1.40 
2.54 

.381 .762 

.508 1.43 



NOTES: 

NOTES: 

PHYSICAL DIMENSIONS 
T0220-02 in accordance with JEDEC (T0-220) outline 

*Plastic Power Package 

PCA INCHES 
1-1--o DIM. MIN. lYP. MAX. 

1 
SECTION X · X A .395 .410 

B .365 .385 
A B c 2 c .300 .320 

l u I 
D .100 .120 

+-++ E .040 .060 

FJ ~K~ 
F .141 .145 

~I ~~ 
G .575 .600 

~[ J.AL H .235 .265 

L~tL ! 
I .160 .190 
J .Q20 .055 

I*] I " K .580 .610 ! ---i-
J R L,R .005 

It M .200 
x x N .045 .055 

--11--N 0 .100 
p .015 .030 
Q .020 .045 

See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 
Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2.1 grams 
•Mechanically interchangeable with T066 

T0220-03 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

D ~~-G--1 

ff_ -t"[2[)-i_AE : _· 
j 'L.>-r' I· 

L_ --
- F - i= K -L_ __ 

T ·4'-H-' s...j FJ.AID 

FA-I : t .. ' . --. ,-
J R 

I ·1 
x x 

P j A 
~Q 

SECTION X X 

~++ 

~l =~ 

ff 
See table for dimensions in inches and ·millimeters 
Center lead is electrical contact with the mounting tab 
Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2. 1 grams 
•Mechanically interchangeable with T066 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 

O,R 
p 
Q 

s 

INCHES 
MIN. lYP. 
.395 
.365 
.300 
.100 
.040 
.141 
.575 
.235 
.160 
.020 
.580 

.045 

.015 

.020 

.005 

.200 

.100 

.080 

MAX. 
.410 
.385 
.320 
.120 
.060 
.145 
.600 
.265 
.190 
.055 
.610 

.055 

.030 

.045 

T0220-04 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

INCHES 
DIM. MIN. lYP. MAX. 

A .395 .410 
B .365 .385 

A B C c .300 .320 
D .100 .120 
E .040 .060 u 
F .141 .145 
G .575 .600 
H .235 .265 
I .160 .190 
J .020 .055 
K .910 
L .800 
M .130 
N .200 

O,T .100 
p .015 .030 
Q .020 .045 

NOTES: ~ee table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 

R 
s 

.150 
.032 

Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2.1 grams 
•Mechanically interchangeable with T066 

7-16 

u .045 .055 

MILLIMETERS 
MIN. lYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 B.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 1.40 
14.7 15.5 

.127 
5.08 

1 05 1.40 
2.54 

.381 .762 

.508 1.43 

MILLIMETERS 
MIN. lYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
102 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 1 40 
14.7 15.5 

1.05 

.381 

.508 

.127 
5.08 

2.54 

2.03 

1.40 

.762 
1.43 

MILLIMETERS 
MIN. lYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 .140 

23.11 
20.32 

3.30 
5.08 
2.54 

.381 .762 

.508 1.43 
3.81 

.813 
1.05 1.40 



F 

.--
-A_I: 

PHYSICAL DIMENSIONS 

T0220-05 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

0 I A 
c--t R 

N SECTION X X 
1 
T 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

a 

INCHES 
MIN. TYP. MAX. 
.395 .410 
.365 .385 
.300 .320 
.100 .120 
.040 .060 
.141 .145 
.575 .600 
.235 .265 
.160 .190 
.020 .055 

1.013 
.915 
.113 

.045 .055 
.100 
.200 

.015 .030 
NOTES: See table for dimensions in inches and millimeters 

Center lead 1s electrical contact with the mounting tab 
R 
s 

.020 .045 

.190 .210 
Package weight 1s silicone plastic with nickel-plated copper tab and leads 
Package weight is 2. 1 grams 
•Mechanically interchangeable with T066 

T .050 
u .005 

T0220-06 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

1 Ir 
~ A B C 

1 u en. 

F-

3 

2 

' I 
I I 

s-~ i-

Pl_A 
1-1-0 

SECTION X X 

IA V 

+ - -t-

0 J ~ ~M 

INCHES 
DIM. MIN. TYP. MAX. 

A .395 .410 
B .365 .385 
c .300 .320 
D .100 .120 
E .040 .060 

.141 .145 
G .575 .600 
H .235 .265 
I .160 .190 
J .020 .055 
K .500 
L .250 
M .200 
N .045 .055 

O.T.U .100 
p .015 .030 
a .020 .045 

NOTES: See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 

R 
s 

.051 
.1025 

NOTES: 

Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2.1 grams 
•Mechanically interchangeable with T066 

v .005 

T.0220-07 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

Ir h 3' 

A LL w ~ .-: 

[-A- I .t__I 
t ' ' ' 

j LR 

See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 

Pl-A 
1-1-Q 

SECTION X X 

r ' _:j [_XN 

Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2.1 grams 
•Mechanically interchangeable with T066 
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DIM. 
A 
8 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 

O,R 
p 

a 
s 

MIN. 
.395 
.365 
.300 
.100 
.040 
.141 
.575 
.235 
.160 
.020 
.620 

.045 

.015 

.020 

.580 

INCHES 
TYP. 

.005 

.200 

.100 

MAX. 
.410 
.385 
.320 
.120 
.060 
.145 
600 

.265 

.190 

.055 

.650 

.055 

.030 

.045 
610 

MILLIMETERS 
MIN. TYP. MAX. 

1003 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 .140 

25.73 
2324 

2.87 
1 05 1.40 

2.54 
5.08 

.381 .762 

.508 1.43 
4.83 5.33 

1.27 
.127 

MILLIMETERS 
MIN. TYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
102 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 140 

12.70 
6.35 

5.08 
1.05 1.40 

2.54 
.381 .762 
.508 1.43 

1.30 
2.60 

.127 

MILLIMETERS 
MIN. TYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 1.40 
15.7 

1.05 

.381 

.508 
14.7 

.127 
5.08 

2.54 

16.5 

1.40 

.762 
1.43 
155 



PHYSICAL DIMENSIONS 

T0220-08 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

1 Ir= 
1 ~ L >P,,,,,,,· ,,_,__--_ __, 

-- k--- -- K-
F~ 

PC.A 
1--1-0 

SECTION X · X 

- M ,..__ 

o~ 11 
-t-j-t--

'Jlt 
NOTES: See table for dimensions in inches and millimeters 

Center lead is electrical contact with the mounting tab 
Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2.1 grams 
"Mechanically interchangeable with T066 

l [3 A 
j 

-< r B 

-F 

c 

D 

i 
I 

~ E ·• 

J 
A I, , I 
! 1-- B --1 

-1 
I 

F 

T0308-1 

T0310-1 

7-18 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 

O,R 
p 

a 

DIM. 
A 
B 
c 
D 
E 
F 

DIM. 
A 
B 
c 
D 
E 
F 

INCHES 
MIN. TYP. 
.395 
.365 
.300 
.100 
.040 
.141 
.575 
.235 
.160 
.020 
.580 

.045 

.015 

.020 

MIN. 
.162 
.104 
.435 
1.00 
.280 
.019 

.005 

.200 

.100 

INCHES 
TYP. 

INCHES 
MIN. TYP. 
.162 
.480 
.104 
.435 

1.0 
.019 

MAX. 
.410 
.385 
.320 
.120 
.060 
.145 
.600 
.265 
.190 
.055 
.610 

.055 

.030 

.045 

MAX. 
.182 
.112 
.455 

.300 

.021 

MAX. 
.182 
.500 
.112 
.455 

.021 

MILLIMETERS 
MIN. TYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
508 .140 
14.7 15.5 

1.05 

.381 

.508 

.127 
5.08 

2.54 
1.40 

.762 
1.43 

MILLIMETERS 
MIN. TYP. MAX. 
4.11 4.62 
2.64 2.84 

10.05 10.56 
25.40 

7.11 7.62 
.483 .533 

MILLIMETERS 
MIN. TYP. MAX. 
4.11 4.62 

10.12 12.70 
2.64 2.84 

10.05 10.56 
25.40 

.483 .533 



PACKAGING 

TYPICAL FORMED DIODE 

D034-1 D035-1/D041 ·1 D07-1/D07-2 
INCHES MILLIMETERS INCHES MILLIMETERS INCHES MILLIMETERS 

DIM. MIN. MAX. MIN. MAX MIN. MAX. MIN. MAX. MIN. MAX . MIN. MAX. A ~D-~-

l [ 1u,J I---

A .040 .916 .040 .916 . 040 .916 

STYLE C BEND 
L -:I Lgth. I- L 

l~~~~ 

-1 L r- -j K 1·· 
STYLE V BEND ~-1 ~-+ 

Ir- M ----Ji 

~t STYLE J BEND 

I 

STYLE A BEND 

STYLED BEND 
I s-1 r -\ T b_ 
~-~ 
T .06o"Max. 

-I Lgth. l-
SNAP-IN rFl1 B 

IA 

0· .187 4.75 .500 

c .. .220 5.59 .275 

Tolerance +.030 +.762 +.040 
"C" -015 -.381 -.020 

D ... .060 1.52 

•ro1erance + .020/ + .508 
**Tolerance of C depends on length of "B" dimension 

***Tolerance+ .015/ + .381 

POSSIBLE FORMED DIODES 
SERIES "200" 

All Dimensions are l.D. 

INCHES 

.060 

A A1 B R Dia. Lgth. 
Min. 
Max. 

.090 050 187 .040 .090 .218 
Adj. Adj. Adj. 1 .00 2.00 

. 125-A-Min. on all components with over 
5/ 1 6 body diameter. 

Min. 
Max. 

Min. 
Max. 

Min. 
Max. 

I K 
.062 .135 
. 125 Adj . 

E F 
.062 .135 
.125 Adj. 

N p 
.125 .125 
Adj. Adj. 

INCHES 
L M u 

.187 1 '14xl .062 
Adj. Adj. Adj. 

INCHES 
H c 

1'14xE Adjustable 
Adj. 

INCHES 
p x 

.125 Ad' 

.350 J. 

to 180° 

R 

.125 

12.70 

6.99 

+.916 
-.508 

Min. 
Max. 

.750 1905 

.395 1003 

+.060 +1 .52 
-.030 -.762 

1.52 .060 1.52 

MILLIMETERS 
A A 1 B R Dia. L th. 

2.28 1.27 4. 79 2.28 5.54 
AdJ. Adj. Adj. ·916 25.40 50.80 

3. 18-A-Min. on all components with 
over 7.94 body diameter. 

Min. 
Max. 

Min. 
Max. 

Min. 
Max. 

I 
1.57 
3.18 

E 
1.57 
3.18 

N 
3.18 
Adj. 

MILLIMETERS 
K L M u 

3.42 4.79 31.75xl 1.57 
Adj. Adj. Adj. Adj. 

MILLIMETERS 
F H c 

3.42 31 .75xE Adjustable 
Adj. Adj. 

MILLIMETERS 
p p x 

3.18 3.18 Ad' 
Adj. 8.89 J. 

to 180° 

R 

3.18 

Optional Anvils: Anvils made to your specifications. Examples shown below. 

Min. 
Max. 

INCHES 
S S+T W 

.125 .210 .187 
Adj. Adj. Adj. 

The "snap-in" configuration 
can be formed on axial leads 
up to .030-inch in diameter. 

7-19 

Min. 
Max. 

MILLIMETERS 
S S+T W 

3. 18 5.33 4.79 
Adj. Adj. Adj. 

The "snap-in'" configuration 
can be formed on axial leads 
up to .762-inch in diameter. 

I 



PACKAGING 

RETAIN WITH ONE 3 112" ~ 1 /4" 
RUBBER BAND 

3 64"RAOIUSMAX 02"• 015 

~!x . -.. -. I l_J FILLER 
!IN LAYERS TO MAKE 
UP VOLUME OF BOX) 

LABEL DNS 7628 
(TYPE) 

NOTE REEL QUANTITY 

CENTER 
LINE 
•OJ 

f WHITE !ANODE( 

r •_ oJo 

~~~~1 + ~~;~~J:i;~,: -":.~·;~:::~· 
l_ ~§"~~~~~~5-~~~~- ;_~· -- NOfE BOX OUANflTY 

~-+' -;-' -;.--' -;.--' -;.--' -;.--' +-' ~· 7--' ·-:·~·-:·-:·-:·--:-· -i-' -i-' -i-' -i-' +--'' +4"' 1 16 

--- 00' ',,: OIO~E;, ~~ _'__:_j '1 -BED (CMHQOE( 1-- 20 ----I/,' 8 

REEL PACKAGING 
OF AXIAL LEAD DIODES 

DIODE CAPACITY~ 8CXJO COMPONENTS 

50 OR 60 POUND KRAFT PAPER TO BE WOUND 
BETWEEN lAYERS OF DIODES 12 112" WIDE! 
MIN 1 12 TURNS EXCESS 

TAPE SPECIFICATIONS 
OF AXIAL LEAD DIODES 

AMMO PACKAGING 
DIODE CAPAC In' 40 000 55.000 COMPONENTS 

ORDER INFORMATION 

DIODES 

Ordering Information: 
Diodes may be purchased only in increments of minimum quantities. 

Military Approved Devices: 
All Fairchild devices, which indicate military approval, are qualified to the current revisions of Military 
Specification 1 9500. 

Mixing Privileges: 
There is no Diode mixing privilege for price advantage. 

TRANSISTORS 

Ordering Information: 
Devices may be purchased only in increments of minimum quantities. 

Military Approved Devices: 
All Fairchild devices, which indicate military approval, are approved to the current revisions of Military 
Specification 19500. 

Transistor Dice: 
Transistor dice are packaged in cavity packs of 25 and 100 units. All orders must be in multiples of 25. Special 
packaging is available on request. 

Lead Forming on T092 Plastic Transistors: 
Lead forming to T05 or T018 outline dimensions is available on all standard small signal plastic T092 tran­
sistors for a price adder of $.01 per unit. To order lead formed devices, simply add a dash five (-5) or dash 
eighteen (-18) to the standard device type number. For example, a 2N3906-18 would be a 2N3906 with the 
leads formed to the T018 outline. 

Diode Family Designations: Transistor Abbreviations: 
FD.4,5, 6 & 7 =Switching Diode Families 

FD 3 = Low Leakage Diode 
HCD = Hot Carrier Diode 

MONO= Monolithic Array 
R = Reference Diode 

RF = Radio Frequency Band Switching Diode 
WC = Voltage Variable Capacitor 

Z = Zener Diode 

7-20 

DIE = Unencapsulated transistor (chip) 
DARL = Darlington 

DU = Dual Transistor 
CD = Core Driver 

NJF = N-Channel Junction Field Effect Transistor 
PJF = P-Channel Junction Field Effect Transistor 

GPA= General Purpose Amplifier 
MET= Metal 
PLA = Plastic 

PWR =Power 
R&I =RF & IF Amplifier 
SW= Switch 
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FAIRCHILD T092 THERMAL CONSIDERATIONS 

8-1 

.__D_1c_E~1N_F_o_R_M_A_T_1o_N~~~~~~~~~~---I 



INTRODUCTION 

FAIRCHILD T092 THERMAL CONSIDERATIONS 

Included is a short description of the thermal characteristics of the T092 package. A complete App Note will soon be available. 

The Fairchild T092 plastic package has a very high thermal 
dissipation capability due to the low thermal resistance lead 
material and lead-frame design. While thermal resistance is 
normally specified for the device mounted 1.0 cm above an 
infinite heat sink, options are available to improve on the con­
servatively rated thermal capability. 

First. it is necessary to explain the thermal paths and relative 
magnitudes of the fixed and variable resistances of the T092 
plastic package. Secondly, a simple thermal model of the 
package-chip combination serves as an example in presenting 
two independent ways of achieving maximum thermal dissipa­
tion. The designer will then have a tool to determine the ther­
mal stress he may apply to Fairchild T092 devices in his 
circuit and no longer have to rely on rules of thumb or rough 
assumptions. 

THERMAL RESISTANCES 

When a transistor die is attached directly to the base of a 
metal package, the thermal equivalent circuit is often repre­
sented simply as a series connection of the junction to case 
thermal resistance 8Jc and the case to ambient thermal 
resistance 8cA 

The electrical analog is completed by a current source equiva­
lent to the thermal energy source and referring to the existing 
temperatures as equivalent to a voltage in the analog. This 
is illustrated in Figure 1. 

-TJ ._._v 

t PE (WAITS) 

-Tc 

TA 

'------------iJ1li-----J 

Fig. 1. Thermal Equivalent Circuit 
(Die Attached to Metal Package Base) 

Power dissipations are then determined by inserting the manu­
facturer's data into the thermal equation: 

The thermal equivalent circuit of a T092 package is some­
what more complex. In addition to the thermal path through 
the molding compound to the ambient air, there is a parallel 
path through the collector lead. The thermal equivalent cir­
cuit for a T092 package is approximated in Figure 2. 
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RJC R JL l PE (WAITS) 

8cA RLA 

TA 

111 

Fig. 2. T092 Thermal Equivalent Circuit 

Here, the lead cooling path is shown as parallel to the cooling 
path through the molding compound. In this configuration, 
two segments of the lead cooling path are identified. The first. 
8 JL• is the thermal resistance between the junction and a 
point on the collector lead~ 0.06" below the body of the 
transistor. The second resistance, 8LA, is the thermal resis­
tance from this point to a point on the collector lead 0.4" 
( 1.0 cm) below the body of the transistor. Note that this 
circuit approach implies that the collector lead is attached 
0.4" from the body to an infinite heat sink held at ambient 
temperature. 

When the transistor is inserted into a socket or a circuit board 
which is not at ambient temperature, another resistance must 
be added to the collector lead resistance string. This is shown 
in Figure 3 where 8sA is the thermal resistance of the socket 
and 8Ls is the thermal resistance of the lead between pack­
age and socket. 

9 JL t PE(WAITSI 9 JC 

@LS 

9cA 

9sA 
TA 

11 

Fig. 3. T092 Thermal Equivalent Circuit 
(Other than Ambient Temperature) 



The basic heat flow control problem now is indeterminate 
unless the relative values of the thermal resistances are known. 

Since 9 JC and 9JL are internal to the device, and neither 
can be affected by the circuit designer or production en­
gineer, the variability of 9cA· 9LS• and 9sA must be ex­
amined. Fortunately, in the Fairchild T092 package, all but 
the low power, small chips have relatively small 9 JCS and 
(J JL s. To illustrate the point, Figure 4 shows an experimental 
device with typical values of thermal resistances and (JLA = 

fJLs + 8sA· 

flcA = i so0 c ·w 

TA 

~-----~-----111 
TOTAL PKG 9JA 0 251°C/W 

t PE (WATISI 

TOTAL LEAD 9JA 0 176°C/W 

Fig. 4. Thermal Equivalent Circuit, 
Experimental Device 

The two most significant thermal resistances, 8cA and (JLA, 
are outside the package and controllable by the user. For 
instance, 8cA can be changed from 180°C/W to as low as 
45°C/W by using a commercial heat sink for an inserted cost 
of 1.5 to 3.0 cents. Similarly, by pushing the transistor ex­
tremely close to the circuit board, (JLA can be reduced in 
direct proportion to the change in lead length. An alternative 
technique for lowering the junction temperature is to insert 
the leads into a hollow rivet in the P.C. board. The increased 
metal mass aids in the heat transfer and effectively lowers 

fJsA 

The use of a socket in high dissipation applications can work 
against the designer since the thermal resistance of the socket 
is not specified or known by the manufacturer. One socket 
type was measured as high as 270°C/W in the Fairchild 
laboratories. 

Once the above information is known, what can a designer 
do, since most data sheets assume a "normal" application 
with 0.4" of collector lead length? While requiring either the 
transistor to be no more than 0.2" off the circuit board or 
putting a commercial heat sink on the package will decrease 
the die temperature for a fixed power level, the actual gain in 
dissipation capability is unknown, since the amount of heat 
loss through the collector lead is not known. Following is a 
discussion of a practical technique for evaluating designs and 
readily determining the amount of heat sinking required for 
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each socket. The optimum approach would require the de­
signer to know the thermal equivalent circuit of each device 
being evaluated. These values would be unique to each ven­
dor's part and therefore the alternate suppliers' devices should 
also be evaluated in the application-a minor inconvenience 
relative to the design confidence achieved. 

THE GENERAL MODEL 

For general purposes, a model for all Fairchild devices cover­
ing the typical case requiring a high dissipation was selected. 
It becomes a more conservative model as chip size increases. 
Figure 5 illustrates the relative values for the case and lead 
cooling paths. 

9cA 0 2X 

85A "'VARIES WITH 
APPLICATION 

~----------tll TA 

I PE IWATISi 

Fig. 5. Thermal Equivalent Circuit, 
General Model 

The technique requires a measurement of the case tempera­
ture at Pt. A without a case heat sink. This is assumed to be 
67% of the junction temperature. Lead cooling methods, such 
as increasing the area of P.C. board copper in the collector 
circuit, or reducing the distance between the P.C. board and 
the transistor can be used to achieve the lowest possible case 
temperature. Next, the collector lead temperature is mea­
sured at a point approximately 0.06" below the case - Pt. 8 
in Figure 5. fJcA is then varied by using heat sinks such 
as the Staver Fl -7 or FS series. The percent change in tem­
perature at Pt. 8 is equal to the percent change of the junc­
tion temperature. Thus, the operating junction temperature 
can be determined in all practical applications and the effec­
tiveness of all proposed heat sinking methods evaluated. Life 
test thermal stresses can also be evaluated by reading the 
case temperature. The effect of the socket thermal im­
pedances can also be determined. Obviously, as fJsA goes 
from the zero implied in the ratings to a very high value, the 
effective total thermal resistance will approach the signifi­
cantly higher value of 8Jc + fJcA only. Case temperature 
measurements can be made with a thermocouple, using 30 
guage or finer wire, attached to a 93 mil diameter copper 
disc secured to the top surface of the package. Securing the 

I 



copper disc to the top of the package effectively moves the 
monitor point from Pt. A to Pt. A 1 in Figure 5. The advantage 
of this consistent and convenient measuring point requires 
the establishment of a ratio of T J to Tc based upon this 
point. 

EXAMPLE 

Using the above technique, the following steps are taken to 
evaluate a Fairchild MPS6562 in an 800 mW application. 

1 . Compute maximum allowable case temperature. The case 
temperature increase above ambient is 50% of the temper­
ature gradient in the model. Using 150°C maximum junc­
tion temperature as given on the Fairchild data sheet, 
the maximum allowable case temperature at Pt. A is 
0.5 (150°C - 25°C) = 6.25°C ( Delta above base 
temperature. ) 

••• Tc allowable 62.5°C + 25°C 87.5°C. 

2. Measure the actual case temperature and calculate the 
junction temperature. The measured case temperature 
is proportional to the junction to ambient temperature 
differential. The proportionality factor is 0.5 in the gen­
eral case. The measured case temperature in this example 
was 105°C. The junction temperature is then calculated 
by the following equation: 

Tc = 0.5 (T J - TA) +TA 

105°C = 0.5 (TJ - 25°C) + 25°C 
T _ 92.5 

J - 0.5 

TJ = 185°C 

With a junction temperature 35°C above the maximum 
rating of the Fairchild MPS6562, the designer is faced 
with the problem of reducing the junction temperature by 
improved heat dissipation. 

With the Fairchild T092 product line's superior thermal 
dissipation capabilities, the power dissipation can be 
greater then the registered 500 mW without exceeding 
the 150°C maximum junction temperature rating. This 
is good engineering practice since device reliability is a 
function of junction temperature, and junction tempera­
ture is limited by the physical properties of the package 
for encapsulated transistors. The maximum power rating 
reflects, then, the thermal resistance of the package and 
the limitations of the molding compounds and die attach 
methods. Phenolics deteriorate before silicones, and sol­
der die attach degrades at much lower temperatures than 
gold-silicon eutectic. 

3. Reduce the junction temperature. 
a) Vary the collector lead length. 

The first and simplest approach is to insert the device 
farther into the P.C. board and repeat the measurement 
in Step 2. The output load is a heat sink and should be 
attached during these measurements. Since the exter­
nal resistance is relatively high, the transistor will be 
sensitive to production variation of the collector lead as 
inserted into the P.C. board. If the production tolerances 
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do not permit sufficiently short collector lead and, 
therefore, low junction temperature to be obtained, 
proceed to Step b. 

b) Add an external heat sink. 
Since at least a 35°C drop in the collector junction 
temperature is required, an external heat sink must be 
added and its effect evaluated. The temperature at Pt. 
B is proportional to the junction temperature (Figure 5); 
therefore, an X% change in junction temperature will 
produce an X% change in Pt. B temperature. The 
equation is 

(T81 - 25) - (T82 - 25) 

Ts1 - 25 

(TJ1 - 25) - (TJ2 - 25) 

TJ1 - 25 

Various heat sinks were slipped over the case of the 
transistor to measure the effect of each on junction 
temperature. The Staver F1 -7 gave the best results 
with a TJ of 132°C. This heat sink has a thermal re­
sistance of 72°C/W replacing the original 180°C/W of 
the package. Thus, new thermal resistance fJcA is 
72°C/W, 40% of the effective case to ambient thermal 
resistance. 

The exact change in junction temperature is calculated 
by reading the lead temperature at Pt. B before and 
after applying the heat sink and performing the indi­
cated math. The measured values of Ts1 and Ts2 are 
158°C and 114°C respectively. 

Percent change 
(T81 -25)-(T82 -25) 

Ts1 - 25 

(TJ1 - 25) - (TJ2 - 25) 

TJ1 - 25 

x 100 = 

x 100; 

133 - 89 

133 

1 60 - (T J2 - 25) 

160 

-TJ2 =(0.331x160)-185 

-TJ2 = 53 - 185 

TJ2= 132°C 

This example shows how easy it is to change the collector 
junction temperature and to evaluate the amount of change. 
With this method, the optimum price/performance trade off 
can be determined for every socket design in a matter of a 
few hours. The heat sink in the illustration has a fJsA of 
72°C/W, is inexpensive and yet permits a 53°C drop in the 
junction temperature. The designer could obviously get a 
greater drop in T J with a heat sink rated at 45°C/W. He 
is, in either case, faced with the pleasant choice of designing 
for higher power output or being content with the higher re­
liability of his design due to the lower junction temperature. 

A thorough analysis of the above example shows that the 
circuit board contributes at least 350°C/W to the lead cooling 
path. While this is not significant in illustrating the tech­
nique, it is important to realize that this parasitic thermal re­
sistance can range from 50° to 350°C/W and is controllable 
by the design engineer. Through these techniques, the de­
signer can, for instance, achieve significantly higher power 
dissipation in the device without exceeding the maximum 
ratings. 
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INTRODUCTION 

DICE SECTION 

All information necessary when ordering dice is contained in 
this section. Included are the available device types, short 
form information, geometry layouts, packaging methods and 
a IN/2N versus dice cross reference chart. 
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PURPOSE 

This document covers the general requirements for the 
procurement of unencapsulated silicon small signal transis­
tors and diodes. 

GENERAL INFORMATION: 

The small signal transistor and diode chips described in this 
document have the following characteristics: 

• All are of silicon planar construction 

• Topside metalization is aluminum approximately 
1 micron thick - excellent for all wire bonding tech­
niques 

• Backside metalization is gold approximately 8,000 
angstroms - offers ease of die bonding with good 
thermal characteristics 

• Die thickness is 3.5 mils± .5 mils 

VISUAL INSPECTION: 

Fairchild transistor and diode dice go through extensive visual 
inspection during die processing (see flow chart). Die are 
visualed at 40X to 1 OOX magnification using Fairchild's 
standard visual inspection criteria and Mil-Standard 883 
Method 2010 depending on the packaging method. Copies 
of the visual inspection documents are available upon request. 

OPTIONS: 

All transistor and diode dice can be procured in any one of the 
three following forms 

1. CAVITY PACK - wafers are 100% tested, reject 
dice are inked and removed. Good dice are cleaned, 
visualed, and shipped in individual cavities (see 
Figure 1) 

2. VIAL PACK - wafers are tested, dice are cleaned, 
visualed, and poured into a FREON* filled vial 
(see Figure 2) 

3. WAFER PACK - wafer is tested, reject dice ari;! 
inked, wafer is scribed and fractured. Entire wafer 
is shipped in wafer form (see Figure 3) 

STANDARD DICE SPECIFICATIONS: 

Twenty four popular JEDEC device types were selected to 
cover hybrid microcircuit applications. The Transistors bear 
a "DN" nomenclature and diodes bear a "FDC" nomenclature. 
The dice are identical to those used in the corresponding 
Fairchild assembled device. 

The summary charts will give you a brief description from 
which to select the device type suited for your application. 
The parameters and limits shown are 25°C low level de 
parameters identical to those on the corresponding JEDEC 
1 N and 2N specification. For more detailed characteristic 
data, please refer to the corresponding Fairchild data sheet. 

PARAMETER GUARANTEES: 
Probing in die form limits testing to 25°C low level de 
parameters only. The de parameters shown in the charts 
are identical to those of the corresponding JEDEC type and 
are guaranteed to an LTPD of 10%. 

The ac parameters which are similar to those in the 
standard Fairchild data sheets, have been correlated to 
selected de probe parameters and are guaranteed to an 
LTPD of 20%. 
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STANDARD DICE PROCESSING: 

The small signal transistor and diode dice listed are pro­
duced on the same well-proven production lines that produce 
Fairchild's standard encapsulated devices. 

The following flow chart will show the additional steps that 
are done once a wafer is selected for processing in die form: 

PROBE 

SCRIBE 

FRACTURE 

VISUAL 
INSPECTION 

SEPARATE 

VISUAL 
INSPECTION 

ULTRASONIC 
FREON"WASH 

PLATE 

VISUAL 
INSPECTION 

PACK/SEAL 

ORDERING INFORMATION: 

WAFER PACK 

VIAL PACK 

CAVITY PACK 

When ordering, be sure to call out the DN and/or FDC number 
-not the 2N and/or 1 N number. Just specify the device type, 
quantity and the packaging method preferred. 

HANDLING PRECAUTIONS: 

Extreme care must be used in handling unencapsulated semi­
conductors to avoid damage to the chip surface. The following 
precautions apply: 

1. WAFER PACK - Wafers should only be handled 
near the edge with round ended stainless steel or 
teflon tweezers. 

2. VIAL PACK - Dice and FREON* should be poured 
out onto filter paper. Dice should be handled with 
a smooth tipped vacuum wand only. Do not use 
tweezers. 

3. CAVITY PACK - Lid and anti-static mylar should be 
removed slowly and with extreme care to avoid 
disturbing the position of the dice. Dice should be 
handled with a smooth tipped vacuum wand only. 
Do not use tweezers. 

In addition, devices should be stored in an environment of not 
more than 30% relative humidity. Die and wire bonding 
should not exceed 400°C in an inert atmosphere or 100°C 
in a non-inert atmosphere. 

*DuPont's registered trademark for its fluorocarbon solvent I 



TRANSISTOR DICE SELECTION GUIDE (BY ASCENDING VcEol 

vceo BVcBo BV EBO lcBo h FE h FE h FE 
Device (MIN) (MIN) (MIN) (MAX) (MINI (MIN-MAX) (MIN-MAX) APPLICATION 
Type Polarity Geometry @IC @le @IE @V CB @IC. V CE @ 1c.vcE @IC. V CE 

DN2369A NPN 1312 15V 40V 4.5V 400nA 40-120 20-
10mA 10uA 10µA 20V 10mA, 1V 100mA, 1V HIGH SPEED 

DN4209 PNP 1902 15V 15V 4.5V 20nA 35 
SAT SWITCH 

3mA 100uA 100µA av lmA. 1V 

DN3014 NPN 0062 20V 40V 5V 300nA 25 30-120 25-
10mA 100uA 100µA 20V 10mA. 1V 30mA. 1V 100mA. 1V HIGH SPEED 

DN5455 PNP 0204 20V 20V 4.5V 50nA 20 30-120 30- SAT SWITCH 

10mA 100uA 100µA 15V 10mA. 1V 30mA. 1V 100mA, 1V 

DN918 PNPN 1211 15V 30V 3V 20nA 20 
3mA luA 10uA 15V 3mA. 1V 

RF AMPLIFIER 
DN3250 PNP 0215 40V 50V 5V 20nA 50-300 

10mA 10uA 10uA 40V 10mA. 1V 

DN3904 NPN 0144 40V 60V 6V 50nA 40 100-300 30-

lmA 10uA 10µA 30V OlmA. 1V 10mA. 1V 100mA. 1V GENERAL PURPOSE 

DN3906 PNP 0215 40V 40V 5V 50nA 60 100-300 30- AMPLIFIER 

lmA 10uA 10µA 30V 0 lmA. 1V 10mA. 1V 100mA, 1V 

DN2222A NPN 0145 40V 75V 6V 20nA 35 75 100-300 GENERAL PURPOSE 
10mA 10µA 10uA 60V O.lmA. 10V 10mA. 10V 100mA, 10V AMPLIFIER 

DN2907 PNP 0212 40V 60V 5V 20nA 35 75 100-300 ANO SWITCH 
10mA 10uA 10uA 50V O.lmA. 10V 10mA, 10V 100mA. 10V 

DN3725 NPN 0139 50V aov 6V 1700nA 30 60-150 

10mA 10µA 10uA 60V 10mA, 1V 100mA. 1V HI CURRENT 

DN3468 PNP 0064 50V 50V 5V 100nA 25 CORE DRIVER 

10mA 10uA 10µA 30V 100mA. 1V 

DN2484 NPN 0107 60V 60V 6V 20nA 175 250- -800 LOW LEVEL 
10mA 10uA 10uA 45V O.lmA. 5V lmA, 5V 10mA, 5V LOW NOISE 

DN3962 PNP 2019 60V 60V 6V 20nA 100 100-450 HIGH GAIN 

5mA 10uA 10uA 50V O.lmA. 5V lmA. 5V AMPLIFIER 

DN3019 NPN 0149 aov 140V 7V 20nA 50 100-300 GENERAL PURPOSE 
10mA 100µA 100uA 90V O.lmA, 5V 100mA, 5V AMPLIFIER 

lilN4033 PNP 0224 aov aov 5V 50nA 75 100-300 AND SWITCH 
10mA 10uA 10uA 60V O.lmA. 5V 100mA. 5V 

DN3923 NPN 0147 150V 150V 6V 20nA 15 30-120 

10mA 100uA 100µA 100V O.lmA, 10V 25mA, 10V HI VOLT AMPLIFIER 

DN3930 PNP 0232 180V 180V 6V 20nA 80-300 AND SWITCH 

2mA 10uA 10µA 100V 10mA, 10V 

DIODE DICE SELECTION GUIDE (BY ASCENDING Bv) 

Bv IR VF VF T RR co 
(MIN) (MIN) (MIN-MAX) (MAXI (TYP) (TYP) APPLICATION 

Device Geometry @IR @VR @IF @IF @IF= IR @V R 

FDC4376 1700 20V 100nA .77·.BBV 1.1V O.Bns 1.2pF ULTRA HIGH SPEED 
5µA 10V 10mA 50mA 10mA 0 SWITCHING DIODE 

FDC3600 1600 75V 100nA .66-.74V 1.0V 4ns 2 5pF GENERAL PURPOSE 
5uA 50V 10mA 100mA 10mA 0 SWITCHING DIODE 

FDC485B 1500 200V 25nA 66-.BOV 1.0V 500ns 5.0pF HIGH VOLTAGE LOW 
100uA 175V 10mA 100mA 10mA 0 LEAKAGE DIODE 

FDC3070 1400 200V 100nA .66-.74V 10V 50ns 2 5pF HIGH VOLTAGE GENERAL 

100uA 175V 10mA 100mA 10mA 0 PURPOSE SWITCHING DIODE 
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GEOMETRY LAYOUTS 

0062 

0139 

0147 

NOTE: 

0212 

I 
0064 

0144 

0149 

0107 

0145 

0204 

0215 

Fairchild reserves the right to improve device geometries and manufacturing processes as required. These improvements may 
result in slight geometry changes. However, they will not affect the electrical specifications as published in this catalog. 
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GEOMETRY LAYOUTS 

1211 

1500 

1902 

NOTE: 

0232 

0224 

1400 

1312 

1600 1700 

1913 2019 

Fairchild reserves the right to improve device geometries and manufacturing processes as required. These improvements may 
result in slight geometry changes. However, they will not affect the electrical specifications as published in this catalog. 
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PACKAGING METHODS 

Fig. 1. CAVITY PACK 

/ 
FILTER PAPER ----( ) 

~~~~ 
WMlR 
!Scribed or Unscribedl 

Fig. 3. WAFER PACK 
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I I, 

Fig. 2. VIAL PACK 

Fig. 1. CAVITY PACK - Dice are Placed in 
Individual Compartments. The 
Plastic Snap Clips Permit Inspection 
and Resealing. 

Fig. 2. VIAL PACK - The Vial is Filled with 
FREON TF and a Plastic Cap Seals 
the Vial. The Freon Acts as a Motion 
Retarder and Cleansing Agent. 

Fig. 3. WAFER PACK - Entire Wafer is 
Sandwiched Between Two Pieces of 
Mylar and Vacuum Sealed in a 
Plastic Envelope. 

I 



1N DICE CROSS REFERENCE GUIDE 
This chart references the closest die device type for the popular JED EC devices. In each case, the closest die type is referenced based on the device function. 

1N DEVICE 
RECOMMENDED 

1N DEVICE 
RECOMMENDED 

1N DEVICE 
RECOMMENDED 

FDC DEVICE FDC DEVICE FDC DEVICE 

1N457 FDC485B 1N483 FDC485B 1N3064 FDC3600 
1N457A FDC485B 1N483A FDC485B 1N3070 FDC3070 
1N458 FDC485B 1N483B FDC485B 1N3595 FDC485B 
1N458A FDC485B 1N485 FDC485B 1N3600 FDC3600 
1N459 FDC485B 1N485A FDC485B 1N4148 FDC3600 
1N459A FDC485B 1N485B FDC485B 1 N4151 FDC3600 
1N463 FDC485B 1N643 FDC3070 1 N4152 FDC3600 
1N463A FDC485B 1N914 FDC3600 1N4376 FDC4376 
1N464 I FDC485B 1N914A FDC3600 1N4448 FDC3600 
1N464A FDC485B 1 N914B FDC3600 1N4454 FDC3600 

2N DICE CROSS REFERENCE GUIDE 
This chart references the closest die device type for the popular JED EC devices. In each case, the closest die type is referenced based on the device function. 

2N DEVICE RECOMMENDED 2N DEVICE RECOMMENDED 2N DEVICE RECOMMENDED 
ON DEVICE ON DEVICE ON DEVICE 

2N656 DN3019 2N918 DN918 2N2369A DN2369A 
2N656A DN3019 2N929 DN2484 2N2410 DN3725 
2N657 DN3019 2N929A DN2484 2N2411 DN3250 
2N657A DN3019 2N930 DN2484 2N2412 DN3250 
2N696 DN2222A 2N930A DN2484 2N2481 DN2369A 
2N696A DN2222A 2N930B DN2484 2N2484 DN2484 
2N697 DN2222A 2N956 DN2222A 2N2501 DN3014 
2N697A DN2222A 2N995 DN3250 2N2605 DN3962 
2N698 DN3019 2N 1131 DN2907 2N2845 DN3725 
2N699 DN3019 2N1131A DN2907 2N2846 DN3725 
2N699A DN3019 2N1132 DN2907 2N2847 DN3725 
2N699B DN3019 2N1132A DN2907 2N2848 DN3725 
2N706 DN2369A 2N1132B DN2907 2N2894 DN4209 
2N706A DN2369A 2N1420 DN2222A 2N2894A DN4209 
2N706B DN2369A 2N1613 DN2222A 2N2904 DN2907 
2N706C DN2369A 2N1613A DN2222A 2N2904A DN2907 
2N708 DN2369A 2N1711 DN2222A 2N2905 DN2907 
2N708A DN2369A 2N1711A DN2222A 2N2905A DN2907 
2N709 DN2369A 2N1711B DN2222A 2N2906 DN2907 
2N709A DN2369A 2N1890 DN3019 2N2906A DN2907 
2N718 DN2222A 2N1893 DN3019 2N2907 DN2907 
2N718A DN2222A 2N1893A DN3019 2N2907A DN2907 
2N720 DN3019 2N1990 DN3019 2N3009 DN3014 
2N720A DN3019 2N1991 DN2907 2N3010 DN2369A 
2N722 DN2907 2N2192 DN2222A 2N3011 DN2369A 
2N722A DN2907 2N2193 DN2222A 2N3012 DN2894A 
2N743 DN2369A 2N2194 DN2222A 2N3013 DN3014 
2N743A DN2369A 2N2195 DN2222A 2N3014 DN3014 
2N744 DN2369A 2N2217 DN2222A 2N3019 DN3019 
2N744A DN2369A 2N2218 DN2222A 2N3020 DN3019 
2N834 DN2369A 2N2218A DN2222A 2N3053 DN3019 
2N834A DN2369A 2N2219 DN2222A 2N3117 DN2484 
2N835 DN3014 2N2219A DN2222A 2N3250 DN3250 
2N869 DN5455 2N2221 DN2222A 2N3250A DN3250 
2N869A DN5455 2N2221A DN2222A 2N3251 DN3250 
2N870 DN3019 2N2222 DN2222A 2N3251A DN3250 
2N871 DN3019 2N2222A DN2222A 2N3252 DN3725 
2N910 DN3019 2N2270 DN2222A 2N3253 DN3725 
2N914 DN3014 2N2297 DN3019 2N3300 DN2222A 
2N914A DN3014 2N2303 DN2907 2N3301 DN2222A 
2N915 DN3904 2N2368 DN2369 2N3302 DN2222A 
2N916 DN3904 2N2369 DN2369A 2N3303 DN3725 

9-8 



2N DICE CROSS REFERENCE GUIDE 
This chart references the closest die device type for the popular JEDEC devices. In each case, the closest die type is referenced based on the device function. 

2N DEVICE 
RECOMMENDED 

2N DEVICE 
RECOMMENDED 

2N DEVICE 
RECOMMENDED 

ON DEVICE ON DEVICE ON DEVICE 

2N3304 DN4209 2N3640 DN4209 2N4047 DN3725 
2N3402 DN3904 2N3641 DN2222A 2N4122 DN3906 
2N3403 DN2484 2N3642 DN2222A 2N4123 DN3904 
2N3405 DN3904 2N3643 DN2222A 2N4124 DN3904 
2N3406 DN2484 2N3644 DN2907 2N4125 DN3906 
2N3414 DN3904 2N3645 DN2907 2N4126 DN3906 
2N3415 DN2484 2N3646 DN3014 2N4208 DN4209 
2N3416 DN3904 2N3693 DN3904 2N4209 DN4209 
2N3417 DN2484 2N3694 DN3904 2N4248 DN3962 
2N3426 DN3725 2N3722 DN3725 2N4249 DN3962 
2N3444 DN3725 2N3723 DN3725 2N4265 DN2369A 
2N3467 DN3468 2N3724 DN3725 2N4275 DN2369A 
2N3468 DN3468 2N3725 DN3725 2N4354 DN4033 
2N3485 DN2907 2N3903 DN3904 2N4355 DN4033 
2N3485A DN2907 2N3904 DN3904 2N4400 DN2222A 
2N3486 DN2907 2N3905 DN3906 2N4401 DN2222A 
2N3486A DN2907 2N3906 DN3906 2N4402 DN2907 
2N3494 DN3930 2N3923 DN3923 2N4403 DN2907 
2N3495 DN3930 2N3930 DN3930 2N4409 DN3923 
2N3496 DN3930 2N3931 DN3930 2N4410 DN3923 
2N3497 DN3930 2N3962 DN3962 2N5022 DN3468 
2N3498 DN3923 2N3963 DN3962 2N5023 DN3468 
2N3500 DN3923 2N3964 DN3962 2N5086 DN3962 
2N3501 DN3923 2N3965 DN3962 2N5087 DN3962 
2N3502 DN2907 2N4013 DN3725 2N5088 DN2484 
2N3503 DN2907 2N4014 DN3725 2N5089 DN2484 
2N3504 DN2907 2N4026 DN4033 2N5200 DN2484 
2N3505 DN2907 2N4027 DN4033 2N5210 DN2484 
2N3565 DN2484 2N4028 DN4033 2N5455 DN5455 
2N3567 DN2222A 2N4029 DN4033 2N5769 DN2369A 
2N3568 DN3919 2N4030 DN4033 2N5771 DN4209 
2N3569 DN2222A 2N4031 DN4033 2N5845 DN3725 
2N3638 DN2907 2N4032 DN4033 2N5845A DN3725 
2N3638A DN2907 2N4033 DN4033 2N5910 DN4209 
2N3639 DN4209 2N4046 DN3725 
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FAIRCHILD SALES OFFICES 
HUNTSVILLE, ALABAMA 
3322 So. Memorial Parkway 35B01 
Suite 92 
Tel: 205-BB3-7020 TWX: Bl 0-726-2214 

PHOENIX. ARIZONA 
4414 N. 19th Avenue B5015 
Suite G 
Tel: 602-264-494B TWX: 910-951-1544 

LOS ALTOS, CALIFORNIA 
Village Corner. Suite L 
El Camino and San Antonio Ads 94022 
Tel: 415-941-3150TWX: 910-370-7952 

LOS ANGELES. CALIFORNIA 
6922 Hollywood Blvd 9002B 
Suite B1B 
Tel: 213-466-B393 TWX: 910-32 t -3009 

SANTA ANA, CALIFORNIA 
2100 East 4th Street 92 705 
Suite 207 
Tel: 714-55B-1BB1 TWX 910-595-1109 

SAN OIEGO, CALIFORNIA 
73BO Clairmont Mesa Blvd 92111 
Suite 204 
Tel 714-279-6021 

DENVER. COLORADO 
5115 South Valley Highway 
Greenwood Gardens, Suite 240 
Englewood. Colo B0110 
Tel: 303-770-2BB4 TWX: 910-935-070B 

STAMFORD. CONNECTICUT 
2777 Summers Street 06905 
Tel: 203-34B· 7701 TWX: 710-474-1763 

FT. LAUDERDALE. FLORIDA 
3440 N E 12th Avenue 3330B 
Room 2 
Tel. 305-566-7414 TWX: 510-955-9B40 

TAMPA. FLORIDA 
12945 Seminole Blvd 
Flpnda Twin Towers Bldg 2, Room 6 
Largo, Florida 33540 
Tel B13-5B5-3B92 

ORLANDO, FLORIDA 
211 N Maitland Avenue 
Suite 307 
Altamonte Springs, Flonda 32701 
Tel 305-B34- 7000 TWX Bl0-850-0152 

CHICAGO. ILLINOIS 
9950 W. Lawrence Avenue 
Room 311 
Schiller Park, Ill 60176 
Tel 312-671-4660 TWX 910-227-0051 

INDIANAPOLIS. INDIANA 
4002 Meadows Drive 46205 
Suite 216 
Tel· 317-542-0641 TWX· Bt0-341-3432 

FORT WAYNE. INDIANA 
211 B Inwood Drive 46B05 
Suite 111 
Tei· 219-4B3-6453 TWX: Bl0-332-1507 

BLADENSBURG.MARYLAND 
5B01 Annapolis Road 20710 
Suite 500 
Tel: 301-779-0954 TWX: 71 O-B26-9654 

BOSTON, MASSACHUSETTS 
167 Worcester Street 
Wellesley Hills. Mass 02181 
Tei· 617-237-3400TWX 710-348-0424 

DETROIT, MICHIGAN 
Westland Office Plaza 
33 300 Warren Avenue Suite 101 
Westland, Mich 4B1 B5 
Tei· 313-425-3250 TWX Bl0-242-2973 

MINNEAPOLIS. MINNESOTA 
4640 W 77th Street 55435 
Suite 347 
Tei· 612-920-1030TWX 910-576-2944 

ST. LOUIS. MISSOURI 
400 Brookes Lane 
Hazelwood, Missouri 63042 
Tel 314-731-1161 TWX 910-762-0603 

WAYNE, NEW JERSEY 
1200 Preakness Ave 07470 
Tel 201-696-7070 

ALBUQUERQUE, NEW MEXICO 
First National Bank, Bldg. E, Suite 1507 
5301 Central N.E. B7108 
Tel. 505-265-5601 TWX: 910-9B9-11B6 

MELVILLE. NEW YORK 
275 Broadhollow Road 11746 
Tel: 516-293-2900 TWX: 510-224-64BO 

WAPPINGERS FALLS. NEW YORK 
120 E. Main Street (Rt. 9112590 
Tel 914-297-4351 TWX: 510-248-76B6 

SYRACUSE, NEW YORK 
333 E. Onondaga Street 13202 
Tel 315-472-3391 TWX. 710-541-0499 

CLEVELAND, OHIO 
6151 Wilson Mills Rd 
Suite 102 
Highland Heights, Ohio 44143 
Tel: 216-461-82B8 

DAYTON, OHIO 
4812 Frederick Road 45414 
Suite 101 
Tel 513-27B-B27B TWX· 810-459-1B03 

TULSA, OKLAHOMA 
5321 S Sheridan Road 74145 
Suite 15 
Tel 91 B-663-7131 

FT. WASHINGTON. PENNSYLVANIA 
Ft Washington Industrial Park 
1 000 Center 19034 
Tel. 215-BB6-6623 TWX 510-665-1654 

DALLAS. TEXAS 
725 So Central Expressway 
Suite 8-6 
Richardson. Texas 75080 
Tel 214-234-3391 TWX 910-B67 4757 

HOUSTON, TEXAS 
6440 H1llcroft 77036 
Suite 507 
Tel 713-772-0200 

SEATTLE. WASHINGTON 
700 108th Avenue Northeast 
Suite 211 
Bellevue. Washington 98004 
Tel 206-454-4946 TWX 910-443-231 B 

NEW BERLIN, WISCONSIN 
1B10S. Calhoun 53151 
Tel: 414-782-B270 

INTERNATIONAL FIELD SALES OFFICES 
AUSTRALIA 
Fairchild Austraha Pty Ltd 
420 Mt. Dandenong Road 
PO Box 151 
Croydon. Victoria 
Tel: 723-4131 Telex: 79030B46 

BRAZIL 
Fairchild Electrontca Ltd 
Caixa Postal 30 407 
Sao Paulo S.P, Brazil 
Tel: 33-5B91 

33-2765 
TWX: NBA 021-261 

CANADA 
Toronto Regional Office 
FSC 
17 Canso Road, Unit 6 
Rexdale, Ontario M9W-4M1 
Tel: 416-24B-02B5 TWX: 610-492 -2700 

Fairchild Semiconductor 
13B5 Mazurette Suite 3 
Montreal 355. Quebec 

FRANCE 
Fairchild Sem1conducteurs. SA 
11, Rue Sainte Fellctte 
75 Paris 15, 
Tel B24-B494 Telex: 842-20614 

HOLLAND 
Fairchild Sem1conductor 
Wal 11 
Eindhoven. Holland 
Tel: 0314067727 Telex 04451024 

HONG KONG 
Sem1conductor. Ltd 
135 Hai Bun Road 
P.O Box 9575 
Kwun Tong. Kowloon 
Tel B9 0271 Telex 7B0-3531 

ITALY 
Fairchild Sem1conduttor1 S.p A 
Viale Cortina d'Ampezzo 152 
00135 Roma 
Tel 00396-3274006 

Fairchild Sem1conducttori. S p A 
Via Palmanova 67 II B 
20132 Milan 
Tel. 2B9924B Telex· 043 3433B 

GERMANY 
Fairchrld Halble1ter GmBH 
European Headquarters 
6202 Wiesbaden B1ebnch 
Postfach 4559 
Hagenauer Strasse 38 
Tel. 0612112051 TWX 041-B658B 

Fairchild Halble1ter GmBH 
Bayerstr 15 
8000 Munchen 2 
Tel OB11 /593632 Telex 0524B31 

GERMANY(cont.1 
Fairchild Halbleiter GmBH 
Korngsworther Str 23 
3CXJO Hannover 
Tel (051111 7B 44 Telex· 092-2922 

Fairchild Halbleiter GmBH 
Parler Strasse 65 
7000 Stuttgart-Nord 
Tel (0711122 35 75 Telex· 072-2644 

JAPAN 
TDK-Fairchild 
Sanyo Kokusaku Bldg 2nd Fl. 
7-8 Sll1guya 1 -Chrome 
Shibuya-KU. Tokyo. Japan 
Tel 1031 400-B351 TWX. 2424173 

MEXICO 
Fairchild Mexrcana SIA 
Blvd. Presidente Adolfo Lopez Mateos 163 
Col. Mixcoac, Mexico 19, D.F. 
Tel· 563-5411 Telex 0071-71-038 

SWEDEN 
Fairchtld Semiconductor AB 
Svartensgatan 6, 
S-11620 Stockholm 
Tel: OB-449255 Telex. 17759 

UNITED KINGDOM 
Fairchild Semiconductor Ltd. 
Kmgmaker House. Station Road 
New Barnet, Herts EN5 INX 
Tel. 044114407311 Telex: 051-262 835 
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