






























































































































































































































































































































































































































































































































































































































































































































File No. 276 

TABLE I 
GROUP A TESTS 

TEST CONDITIONS 

Lot Am-
Toler- MIL-STD bient Fre-

Sub- ance 750 Tern- quen-
group Per Characteristic Symbol Reference pera- cy 

Cent Test Test tu re f 
Defect- Method TA 

ive oc MHz 

1 10 Visual and Mechanical - 2071 - -Examination 
Collector- 3036 

Cutoff lcBO Bias Condi- 25± 3 -
Current tion D 

Collector- 3041 
Cutoff ICES Bias Condi- 25± 3 -
Current tion C 

Collector-to-Base 3001 
Breakdown V(aR)cBo Test Condi- 25± 3 -

Voltage tion D 
Collector-to-Emitter V(aR)CEO 3011 

Breakdown (sus) Test Condi- 25± 3 -
Voltage tion D 

2 5 Emitter-to-Base 3026 
Breakdown V(BR)EBO Test Condi- 25 ± 3 -
Voltage tion D 

Base-to- 3066 
Emitter VBE Test Condi- 25± 3 -
Voltage tion A 

Collector-
to-Emitter VcE 3071 25± 3 -
Voltage 

Static Forward 
Current-Transfer hFE 3076 25± 3 -
Ratio 

Small-Signal Power 
Gain ... (See Fig. 1 Gpe 25± 3 450 
for Test Circuit) 

Device Noise Figure .... 
Generator Resistance NF 25± 3 450 (Ro) = 50 o (See 
Fig. 2 for Test Circuit) 

Measured Noise Figure ... 
Generator Resistance NF 25± 3 450 3 15 (Ro) = 50 o (See 
Fig. 2 for Test Circuit) 

Collector-to-Base Time 
Constant ... (See Fig. 3 rb'Cc 25± 3 31.9 
for Test Circuit) 

Oscillator Power Output 
(See Fig. 4 for Po 25± 3 
Test Circuit) 

Collector-to-Base Cobo 3236 25± 3 >0.1 
Feedback Capacitance• <1 

Static Forward Current 
Transfer Ratio hFE 3076 -55±3 -
(Low Temperature) 

Collector-Cutoff 3036 +o 
Current (High lcBO Bias Condi- 150 -
Temperature) tion D -5 

4 15 Small-Signal, Short 
Circuit Forward Cur- hfe 3206 25± 3 0.001 
rent-Transfer Ratio ... 

Magnitude of Small-Sig-
nal, Short-Circuit Forward 
Current Transfer Ratio ... 

I hte I 3206 25± 3 100 

*Pulse Test. ... Lead No. 4 (Case) Grounded. 

• Device noise figure is approximately 0.5 dB lower than the measured noise figure. 
· The difference is due to the insertion loss at the input of the test amplifier ar.tl 

the contribution of the following stages in the test setup. 

•Two-terminal measurement with emitter and case leads open. 

-2-

DC 
Collector- DC 

to- Collector 
Emitter Current 
Voltage le 

VcE 

v mA 

- -

VcB = 15 

16 

0.001 

3* 

0 

IO 

IO 

1 3 

6 1.5 

6 1.5 

6 1.5 

6 

VcB = 10 

Vea= 10 

1 3 

VcB = 15 

6 2 

6 5 

40517 

LIMITS 

DC DC Base Emitter Cur- RCA Units Current rent 40517 
IE IB 

mA mA Min. Max. 

- - - - -

0 - 10 nA 

- IOO nA 

0 30 - v 

0 15 - v 

-0.01 2.5 - v 

1 - 1 v 

1 - 0.4 v 

30 150 

12.5 21.0 dB 

- 3.4 dB 

- 3.9 dB 

-2 4.0 15 ps 

-12 30 - mW 

0 - 1.5 pf 

10 -

0 - 1 µA 

50 220 

IO 19 



File No. 276 40517 

MIL-STD Sub- Test 750 group Reference 

BAROMETRIC 
PRESSURE REDUCED 
(ALT. OPER.) 

Measurement 
1 during test 1001 

COLLECTOR CUTOFF 
CURRENT 

THERMAL 
RESISTANCE 

Lot 

TABLE Ill 
GROUP C TESTS* 

INITIAL AND ENDPOINT 
CHARACTERISTICS TESTS 

Tolerance RCA-40517 Per Cent Charac- MIL-STD Defective teristic 750 Test Initial End PoitH 
Test Reference Conditions Values Values 

3 Min. Max. Min. Max. 

Normal 
mounting 

Pressure 
8mm Hg 

15 for 60 seconds 
min. 

lcno 3036D Ven= 30 V - 1.0 - -de 

llj-A 3151 0.875 

Units 

µA 

°C/mW 

*This inspection shall be conducted on the initial lot and thereafter every 6 months. 

* 

1 '---~ 
.J_ - = 

IOOOI500 

~--+.JVVV~ =' * 1/2 TURN, No.16 WIRE: LOCATED 
IN" FROM AND PARALLEL TO L2 

(IOOOl= RES I STANCE VALUES IN OHMS. 
_ CAPACITANCE VALUES IN r"· 
+,:i:. VEE*7.5V 

92CS- 12140RI 

Q =RCA Type 40517 

NOTE 1: (NEUTRALIZATION PROCEDURE): (A) CONNECT A 
450-MHz SIGNAL GENERATOR (WITH Rg = 50 OHMS) TO THE 
INPUT TERMINALS OF THE AMPLIFIER. (B) CONNECT A 50-0HM 
RF VOLTMETER ACROSS THE OUTPUT TERMINALS OF THE 
AMPLIFIER. (C) APPLY Vm AND WITH THE SIGNAL GENERA­
TOR ADJUSTED FOR 5 mV OUTPUT FROM THE AMPLIFIER, 
TUNE C1,C3,AND C4 FOR MAXIMUM OUTPUT. (D) INTERCHANGE 
THE CONNECTIONS TO THE SIGNAL GENERATOR AND THE 
RF VOLTMETER. (E) WITH SUFFICIENT SIGNAL APPLIED TO 
THE OUTPUT TERMINALS OF THE AMPLIFIER, ADJUST C, FOR 
A MINIMUM INDICATION AT THE INPUT. (F) REPEAT STEPS 
(A), (B), AND (C) TO DETERMINE IF RETUNING IS NECESSARY. 

NOTE 2: Li & Lz-SILVER-PLATED BRASS ROD, 1-1/2" LONG 
x 1/4" DIA. INSTALL AT LEAST 1/2" FROM NEAREST VERTICAL 
CHASSIS SURFACE. 

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE THE 
COLLECTOR LEAD FROM THE EMITIER AND BASE LEADS. 

Fig. 1 - Neutralized amplifier circuit used to measure 450-MHz power gain and noise figure for RCA-40517 

-4-



40517 File No. 276 

PULSED POWER SUPPLY FOR NOISE SOURCE ..... 
l 

,. 
}_ 

UHF MOISE SOURCE 450-MHz 
450-MHz MOISE FIGURE 

so-n RF AMPLIFIER (MEASURED WITH 
(HEWLETT-PACKARD r---. 10-DB H RF AMPLIFIER _. 

AND ~ 60-MHz H HEWLETT-PACKARD 
TYPE 349A PAD 

(SEE FIG. 1 -.-
450/390-MHz IF AMPLIFIER 

•TYPE 342A 
OR EQUIVALENT) FOR CIRCUIT) MIXER OR EQUIVALENT) 

• 
390-MHz 

OSCILLATOR 
(HEWLETT -PACKARD 

TYPE 608C 
OR EQUIVALENT) 

Fig. 2 - Block diagram of 450-MHz noise-figure test circuit for RCA-40517 

~-~-~·~o~s:n-pF+---'I~ 
31.9 MHz SIGNAL = 0.5W 

GENERATOR 
(HEWLETT-
PAeKARO 

TYPE 606A OR 
EQUIVALENT l 

•Vee 

Q = RCA Type 40517 

RF VTVM 
(BOONTON 

TYPE 91-e OR 
EQUIVALENT ) 

WITH 
UNTERMINATED 

PROBE 

92CS-14465 

NOTE: Careful shielding must be used between input and out­
put to keep signal feed-through to an absolute minimum. 

PROCEDURE: 
1. Before inserting the transistor in the test fixture, connect 

a short circuit between the collector and emitter terminals 
of the fixture and adjust the 31.9-MHz input for 0.5 V RMS 
at the emitter terminal. 

2. Remove the short circuit between the collector and emitter 
terminals of the fixture, insert the transistor to be tested, 
and adjust Vee and VEE for VeB = 6 V, le= 2 mA. 

3. Read rb'C, on rf-voltmeter scale (rb'C, in picoseconds = 10 
times meter indication in millivolts) (1 millivolt = 10 pico­
seconds). 

Fig. 3 - Collector-to-base time constant measurement circuit 

Q 
250 

r+..-..-it---iDOUBLE-STUB TUNER 
lZo=50 OHMS) 

.,.,. ___ 3 TURNS Mo. is 
wm .3/B' o.o. 
x I-IN' LONG 

CAPACITANCE VALUES IN pF. 

92CS-12141RI 

a= RCA Type 40517 

Fig. 4 - Oscillator circuit used to measure 500-MHz power output for RCA-40517 

- 5 -
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40517 

Sub- Test group 

PHYSICAL DIMENSIONS 
1 (See Dimensional Out-

line Drawing on page 6) 

SOLDERABILITY 
Solder Temp.= 230 ± 5°C 

TEMPERATURE-
CYCLING TEST 
(Condition C) 

THERMAL-SHOCK TEST: 

T · 0 +5 °C min = -O 

T max = 100 ':!:'~ °C 

2 
SEAL LEAK RATE TEST 

Helium leak test 

Bubble test 

MOISTURE-
RESISTANCE 
TEST 

SHOCK TEST: 
NON-OPERATING 
1500 G's, 0.5 ms 
5 blows each in X1 , 
Y1, Y2, and Z1 planes 

VIBRATION FATIGUE 
3 TEST: NON-OPERATING 

60 ± 20 Hz, 20 G's 

VIBRATION VARIABLE-
FREQUENCY TEST 

CONSTANT-ACCELERA-
TION TEST: 20,000 G's 

4 SALT-ATMOSPHERE TEST 

5 TERMINAL STRENGTH TEST 

HIGH-TEMPERATURE 
LIFE TEST 

6 (NON-OPERATING): 
TA = 200 ± l0°C 
Duration = 1000 hrs. 

STEADY-STATE OPERA-
TION LIFE TEST: 
Common-Base Circuit 

7 h = 25 ±3°C 
VeB = 10 to 15 V de 
PT= 200 mW 
Duration= 1000 hrs. 

MIL-STD 
750 

Reference 

2066 

2026 
Omit Aging 

1051 

1056 
Test Condi-

lion A 

1021 

2016 

2046 

2056 

2006 

1041 

2036 
Test Condi-

lion E 

1031 

1026 

TABLE II 
GROUP B TESTS 

INITIAL AND ENDPOINT 

File No. 276 

Lot CHARACTERISTICS TESTS 
Tolerance RCA-40517 Per Cent Charac- MIL-STD Units 
Defective teristic 750 Test Initial End Point 

Test Reference Conditions Values Values 

3 Min. Max. Min. Max. 

20 - - - - - - -

TA= 25 ± 3°C lcBO 3036D VeB = 15 V - 10 - 10 nA 

TA= 25 ± 3°C 
hpE 3076 VeE = 1 V 30 150 30 -

le= 3 mA 

MIL-STD 
10 Helium 202 

Leak Method 112 5x10-1 atm 
Condition C - - -

cm3/s Test Procedure 
111 A 

MIL-STD TA= 150°C Bubble 
Test 202 (min.) 

Condition A 1 minute 

leBO 3036D TA= 25±3°C - lO - 10 nA VeB = 15 V 

TA= 25 ±3°C 
hFE 3076 VeE = 1 V 30 150 30 -

le= 3 mA 

TA= 25 ±3°C leBO 3036D - 10 - 10 nA VeB = 15 V 

10 

TA= 25 ±3°C 
hFE 3076 VeE = 1 V 30 150 30 -

le= 3 mA 

20 - - - - - - - -

20 - - - - - - - -

leBO 3036D h= 25 ±3°C - 10 - 20 nA VeB = 15 V 
A= 10% 

TA= 25 ±3°C 
hFE 3076 VcE = 1 V 30 150 24 -

le= 3 mA 

TA= 25 ±3°C leBO 3036D - 10 - 20 nA VeB = 15 V 
A= 10%. 

TA= 25 ±3°C 
hFE 3076 VeE = 1 V 30 150 24 -

le= 3 mA 

- 3 -
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DIMENSIONAL OUTLINE 
JEDEC-T0-72 

.230(5.84\ 

.209 5.31) 
DIA. 

.195(4.95) 

.178 4.52 
f=DIA . 

. 030 (.762) .210 (5.33) 
MAX. .170 4.32 

SEATING----r- _ 
l__,.,____~ 

PLANE .500(12.7) -

bAD-S-~ ~-~ ::::N~~~::~:~N~ . 
. 019 ( .482) NOTE 2 
.016 \406 

NOTE 2 i..--o<---.100 (2.54) T.P . 

. 050 (1.27) T.P. 
NOTE 3 

INSULATION 

.048(1.22) NOTE 4 

.028 .711 
92CS-11941RI 

Dimensions in inches ond mi 11 imetars 

Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Note 2: The specified lead diameter applies in the zone be­
tween 0.050" (l.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0.250" (6.35 mm) to the end of the lead a maxi­
mum diameter of 0.021 "(0.533 mm) is held. Outside of these 
zones, the lead diameter is not controlled. 

Note 3: Leads having a maxi mum diameter of 0.019" (0.482 mm) 
at a gauging plane of 0.054" ( l .372 mm) + 0.00 l " (0.025 mm) 
- 0.000" (0.000 mm) below seating plane shall be within 
0.007" (0.177 mm) of their true position (location) relative to a 
maximum width of tab. 

Note 4: Measured from actual maximum diameter. 

TERMINAL DIAGRAM 
Bottom View 

LEAD 1-EMITTER 
LEAD 2-BASE 
LEAD 3-COLLECTOR 
LEAD 4-CONNECTED 

TO CASE 

-6-
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RCA UHF TRANSISTORS 
For Aerospace and Military Applications 

RCA-40518 is a high-reliability double-diffused, 
epitaxial planar transistor of the silicon n-p-n type for 
low-noise amplifier, mixer, and oscillator application 
at frequencies up to 500 MHz in a common-emitter con­
figuration and up to 1200 MHz in a common-base con­
figuration. 

This transistor is electrically and mechanically 
similar to the 2N3839, the low-noise version of the 
2N2857. The RCA-40518 is specially preconditioned 
and tested for high-reliability Aerospace and Military 
applications and meets the performance requirements 
of MIL-S-19500/ 343. 

The 40518 utilizes a hermetically sealed JEDEC 
T0-72 package. All active transistor elements are 
insulated from the case, which may be grounded by a 
fourth lead in applications requiring shielding of the 
device. 

The curves of Typical Characteristics shown in 
the technical bulletin for RCA-2N3839 also apply for 
RCA-40518. 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE, VcBO .. 

COLLECTOR-TO-EMITTER VOLTAGE, VcEO 

EMITTER-TO-BASE VOLTAGE, VEBO .... . 

COLLECTOR CURRENT, le ........... . 
TRANSISTOR DISSIPATION, PT: 

For operation with heat sink: 

30 max. 

15 max. 

2.5 max. 

40 max. 

v 
v 
v 

mA 

At case tern- l up to 25°C ........... 300 max. mW 

peratures* f above 25°C ....... Derate at 1.72 mW/°C 

For operation in free air: 

At ambient l up to 25°C ........... 200 max. mW 

temperatures f above 25°C ....... Derate at 1.14 mW/0 c 

TEMPERATURE RANGE: 
Storage and Operating (Junction) ........ -65 to +200 °c 

LEAD TEMPERATURE <During soldering): 

At distances ::'11132 inch from 
seating surface for 10 seconds maximum . . . 265 max. 0 c 

* Measured at center of seating surface. 

40518 

LOW-NOISE 
HIGH- RELIABILITY 
SILICON N-P-N EPITAXIAL 
PLANAR TRANSISTOR 
For UHF Applications 
in Aerospace and Military Equipment 

Features 

JEDEC 
T0-72 

•meets performance requirements of MIL-S-19500/343 

• 1003 thermal and mechanical preconditioning after 
sealing 

. •complete electrical and mechanical QUALITY CON­
FORMANCE test program 

• 1003 RELIABILITY ASSURANCE testing 

• 1003 PERFORMANCE-REQUIREMENTS testing 

• 1003 Noise Figure and Power Gain Tests at 450 MHz 

•high gain-bandwidth product -
fT = 1000 MHz min. 

•very low device noise figure -
NF = 3.4 dB max. at 450 MHz 

•high power gain as neutralized amplifier -
Gpe = 12.5 dB min. at 450 MHz for circuit 

bandwidth of 20 MHz 

•high power output as uhf oscillator -
P0 = 30 mW min. at 500 MHz 

• low collector-to-base time constant -

rb'Cc = 7 ps typ. 

Information furnished by RCA is believed to be accurate and re­
liable. However, no responsibility is assumed by RCA for its use; 
nor for any infringements of patents or other rights of third 
parties which may result fi;dm its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA . 

• RADIO CORPORATION OF AMERICA 
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

Trademark(s) @) Regi~tered 

Morca(s) Registrado(s) 

Printed in U.S.A. 

40518 6-67 

0 
z 
~ 
u. 
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100% 

PRECONDITIONING 
(SEE TABLE I) 

100% 

FACTORY 
ELECTRICAL 

CLASS I Fl CATION 
TESTS 

GROUP A VISUAL 
EXAMINATION AND 

ELECTRICAL TESTS 
(SEE TABLE II) 

GROUP B 
MECHANICAL, 

ELECTRICAL, AND 
LIFE TESTS 

(SEE TABLE Ill) 

GROUP C 
INSPECTION 

(SEE TABLE IV) 

SERIALIZE 

Fig.1 - High-reliability testing process flow diagram 

TABLE I 1003 PRECONDITIONING 

100% 

RELIABILITY 
ASSURANCE 

TESTS 
(SEE TABLE V) 

100% 

PERFORMANCE 
REQUIREMENTS 

TESTS 
(SEE TABLE VI) 

BEFORE FACTORY, QUALITY, RELIABILITY-ASSURANCE AND PERFORMANCE REQUIREMENTS TESTS 

STABILIZATION BAKE ............................................... 48 hours minimum at 200° C 

TEMPERATURE CYCLING 
(PER MII..rSTD-750 METHOD 1051, COND. C) . . . . . . . . . . . 5 complete cycles from -650 C to +2000 C, each including 

15 minutes at -650 C, 15 minutes at +2000 C, and 5 minutes at+ 25° C 

HELIUM-LEAK TEST <PER MII..rSTD-202, METHOD 112 COND. C, PROC.IIIAl ... Leakage maynot exceed 5x 10·7 atm eels 

BUBBLE TEST <PER MIL-STD-202, METHOD 112 COND. Al . . . . . . . . . . . . 150° C minimum, 1 minute, ethylene glycol 

CONSTANT-ACCELERATION <CENTRIFUGE) TEST (PER MII..rSTD-750, METHOD 2006) .. 20,000 G's; Y1 plane, 1 minute 

- 2-
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Lot 
Toler-

Sub- ance Characteristic 
Per Test Symbol group 
Cent 

Defect-
ive 

1 5 
Visual and Mechanical 

Examination --

Collector-
Cutoff lcBo 
Current 

Collector-
Cutoff ICES 
Current 

Collector-to-Base 
Breakdown V(BR)CBO 
Voltage 

Co I lector-to-Emitter 
Breakdown V(BR)CEO 
Voltage 

2 3 Emitter-to-Base 
Breakdown V(BR)EBO 
Voltage 

Base-to-
Emitter VBE 
Voltage 

Collector-
to-Emitter 
Voltage 

VcE 

Static Forward 
Current-Tran sf er hFE 
Ratio 

Small-Signal Power 
Gain• (See Fig.2 Gpe 
for Test Circuit) 

Device Noise Figure+• 
Generator Resistance 
(RG) = 50 f2 (See Fig.3 
for Test Circuit) 

NF 

Measured Noise Figure• 
Generator ~esistance NF 

3 10 (RG) = 50 (See Fig.3 
for Test Circuit) 

Collector-to-Base Time 
Constant• (See Fig.4 rb.cc 
for Test Circuit) 

Oscillator Power 
Output 

po (See Fig.5 for 
Test Circuit) 

Co 1 lector-to-Base • 
Feedback Capacitance Cobo 

Static Forward Current 
Transfer Ratio hFE 
(Low Temperature) 

Co I lector-Cutoff 
Current lcBo 
(High Temperature) 

4 10 
Sm al I-Signal, Short 

Circuit Forward Cur- hfe 
rent-Tr ans fer Ratio & 

Magnitude of 
Smal I-Signal, Short- I hfe I Circuit Forward Cur-
rent Transfer Ratio• 

* Pulse Test •Lead No.4 (Case) Grounded 

TABLE II 
GROUP A TESTS 

MIL-STD Ambient 
750 Temper- Fre-

Reference ature quency 
Test 

Method TA f 
oc MHz 

2071 -- --

3036 
Bias Condi- 25 ±3 --

tion D 

3041 
Bias Condi- 25 ±3 --

tion C 

3001 
Test Condi- 25 ±3 --

tion D 

3011 
Test Condi- 25 ±3 --

tion D 

3026 
Test Condi- 25 ±3 --

tion D 

3066 
Test Condi- 25 ±3 --

tion A 

3071 25 ±3 --

3076 25 ±3 --

25 ±3 450 

25 ±3 450 

25 ±3 450 

25 ±3 31.9 

25 ±3 _\,500 
-

3236 25 ±3 
]"0.1 
~1 

3076 -55 ±3 --

3036 
150 + 0 Bias Condi- --

tion D -5 

3206 25 ±3 0.001 

3206 25 ±3 100 

TEST CONDITIONS LIMITS 

DC DC DC DC 
Collector- Collector Emitter Base RCA 
to-Emitter Current Current Current Units 

Voltage 40518 

VCE le IE IB 

v mA mA mA Min. Max. 

-- -- -- -- -- --

VcB = 15 0 -- 10 nA 

16 VBE =O - 100 nA 

0.001 0 30 -- v 

3* 0 15 -- v 

0 -0.010 2.5 -- v 

10 1 - 1 v 

10 1 - 0.4 v 

1 3 30 150 

6 1.5 12.5 21.0 dB 

6 1.5 -- 3.4 dB 

6 1.5 - 3.9 dB 

6 -2 4.0 15 ps 

vcB = 10 -12 30 - mW 

VcB = 10 0 -- 1.5 pF 

1 3 10 --

VcB = 10 0 -- 1 µA 

6 2 50 220 

6 5 10 19 

•Two-terminal measurement with emitter and case leads open. 

+ Device noise figure is approximately 0.5 dB lower than the measured noise 
figure. The difference is due to the insertion loss at the input of the test 
amp I ifier and the contribution of the fol lowing stages in the test setup. 

- 3 -



File No.277 ----------------------------- 40518 

Sub- MIL-STD 

group Test 750 
Reference 

PHYSICAL DIMENSIONS 
1 (See Dimensional Out· 2066 

line Drawing on page 8) 

SOLDERABI LITY 2026 
Solder Temp.= 230 ± 5°c Omit Aging 

TEMPERATURE-
CYCLING TEST 1051 
(Condition C) 

THERMAL-SHOCK TEST: 
0 +5 0 1056 

Tmin = -0 C Test Condi-
+O T max = 100 _ 5 oc tion A 

2 SEAL LEAK RATE TEST 

Helium leak test 

Bubble test 

MOISTURE· 
RESISTANCE 1021 
TEST 

SHOCK TEST: 
NON-OPERATING 
1500 G's, 0.5 ms 2016 
5 blows each in X1, 
Y1, Y2, and Zl planes 

3 VIBRATION FATIGUE 
TEST: NON-OPERATING 2046 
60 ± 20 Hz, 20 G's 

VIBRATION VARIABLE-
FREQUENCY TEST 2056 

CONSTANT-ACCELERA- 2006 TION TEST: 20,000 G's 

4 SAL T·ATMOSPHERE 1041 TEST 

TERMINAL STRENGTH 
2036 

5 TEST Test Condi· 
tion E 

HIGH· TEMPERATURE 
LIFE TEST 

6 (NON-OPERATING): 
TA = 200 ± 10°c 

1031 

Duration = 1000 hrs. 

STEADY-STATE OPERA· 
TION LIFE TEST: 
Common-Base Circuit 

7 TA =25 ±30C 1026 
VcB = 10 to 15 v 
PT =200 mW 
Duration = 1000 hrs. 

TABLE Ill 

GROUP B TESTS 

INITIAL AND ENDPOINT 
Lot CHARACTERISTICS TESTS 

Tolerance RCA-40518 
Per Cent Charac- MIL-STD 

Defective teristic 750 Test Initial End Point 

Test Reference Conditions Values Values 

% Min. Max. Min. Max. 

20 .. - - .. ~- - -

TA = 25 ±3°C 
1cBo 3036D .. 10 -· 10 

vcB = 15 v 

10 

TA =25 ±3°C 

hFE 3076 VCE = 1 V 30 150 30 -· 
le =3mA 

MIL-STD 

Helium 202 
Method 112 5xl0"7 Leak Condition C -- -· .. 

10 Test Procedure 
Ill A 

Bubble MIL·STD TA= 150°C 

Test 
202 (min.) 

Condition A 1 minute 

1cBo 3036D 
TA = 25 ± 3°C -- 10 -· 10 

VcB = 1sv 

10 TA =25 ±3°c 

hFE 3076 VcE = 1 V 30 150 30 --
le =3mA 

1cBo 3036D TA =25 ±3°C 10 -- -- 10 
vcB = 15v 

10 

TA= 25 ±3°C 

hFE 3076 VcE = 1 V 30 150 30 -· 
le =3mA 

20 -- -- -- -- -- -- ·-

20 - -- .. .. -· -- .. 

1cBo 3036D TA =25±3°c -· 10 -- 20 
VcB = 15V 

A.=7% TA =25±3°C 

hFE 3076 VcE = 1 V 30 150 24 --
le =3mA 

1cBo 3036D TA =25 ±3°C 10 20 -- ·-
vc8 = 15 v 

A.=7% TA =25±30C 

hFE 3076 VcE = 1 V 30 150 24 --
le =3mA 

-4-

Units 

nA 

atm 

cm3 /s 

nA 

nA 

--

.. 

rrA 

nA 



40518 ------------------------------File No.277 

Sub-
MIL-STD 

Test 750 
group 

Reference 

BAROMETRIC 
PRESSURE REDUCED 
(ALT. OPER.) 

Measurement 
1 during test 1001 

COLLECTOR CUTOFF 
CURRENT 

THERMAL 
RESISTANCE 

TABLE IV 

GROUP C TESTS* 

INITIAL AND ENDPOINT 
Lot CHARA CT ER ISTICS TESTS 

Tolerance RCA-40 518 
Per Cent Charac- MIL-STD 

Defective teristic 750 Test Initial End Point 

Test Reference Conditions Values Values 

% Min. Max. Min. Max. 

Normal 
mounting 

Pressure 
8 mm Hg 

for 60 
15 seconds 

min. 

icso 3036D vcs =30 v 
de -- 1.0 - --

8J-A 3151 0.875 

Units 

µA 

°C/mW 

* This inspection shall be conducted on the initial lot and thereafter every 6 months. 

TABLE V 

1003 RELIABILITY ASSURANCE TEST 
THE CUMULATIVE REJECTS OF TABLES V AND VI SHALL NOT EXCEED 103 OF THE LOT 

INITIAL AND ENDPOINT CHARACTERISTICS TESTS 
MIL-STD 

RCA-40518 Test 750 Characteristic 
MIL-STD 

Test 
Reference Test Initial Endpoint 750 

Conditions 
Value Value Reference 

POWER BURN-IN: L 1cso 
10 max. 

L = 100%+ 3036 TA= 25 ±3°C L, = ± 5 Bias Condi-
Common-Base Circuit nA nA tion D Vcs = 15 v 
TA= 25 ±3°C 1026 TA= 25 ±3°c Vcs = 15 v min. 30 min. 
PT =200 mW DhFE 150 max. 

L, = ± 15% 3076 VcE = 1 V 
Duration = 168 hours 

le =3 mA 

+ 100% or 5 mA, whichever is greater 

- 5 -
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TABLE VI 

1003 PERFORMANCE REQUIREMENTS TESTS 

THE CUMULATIVE REJECTS OF TABLES V AND VI SHALL NOT EXCEED 103 OF THE LOT 

TABLE VI SHALL BE TESTED TO AL TPD OF 53 

TEST CONDITIONS LIMITS 

Ambient Fre- DC DC DC DC DC 
Mll·STD Temper- quen- Collector- Collector· Collec- Emitter Base RCA 

Test Symbol 750 ature cy to-Base to-Emitter tor Current Current 
Reference Voltage Voltage Current 40518 

TA f Vcs VcE ic IE IB 
oc MHz v v mA mA mA Min. Max. 

Co I lector·Cutoff 3036 
lcBo Bias Condi· 25 ±3 .. 15 0 .. 10 Current tion D 

Co 11 ector-Cutoff 3041 
ICES Bias Condi· 25 ± 3 .. 16 .. 100 Current tion C 

Co II ector-to-Ba se 
3001 

Breakdown Voltage V(BRlcBo Test Condi· 25 ±3 .. 0.001 0 30 -
tion D 

Col lector·to·Emitter V(BR)CEO 
3011 

Test Condi· 25 ± 3 .. 3* 0 15 .. 
Breakdown Voltage (sus) tion D 

Em itter·to·Base 
3026 

V(BR)EBO Test Condi· 25 ±3 .. 0 -0.010 2.5 -Breakdown Voltage tion D 

Base-to-Emitter 3066 
VBE Test Condi· 25 ± 3 .. 10 1 ·- 1 Voltage tion A 

Col lector·to-Emitter 
VCE 3071 25 ±3 .. 10 1 .. 0.4 Voltage 

Static Forward 
Current· Transfer hFE 3076 25 ±3 .. 1 3 30 150 
Ratio 

Device Noise 
Figure•: Generator 
Resistance (RG) = 50 NF .. 25 ± 3 450 6 1.5 .. 3.4 
Ohms (See Fig.3 
for Test Circuit) 

Measured Noise 
Figure•: Generator 
Resistance (RG) = 50 NF .. 25 ± 3 450 6 1.5 -- 3.9 
Ohms (See Fig.3 
for Test Circuit) 

Visual Examination 
(External) Examine leads, header, and shell for visual defects. Under 20-Power 
Magnification 

* Pulse Test 

.l Lead No.4 (Case) Grounded 

-6-

Units 

nA 

nA 

v 

v 

v 

v 

v 

dB 

dB 

'"--
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IOOOI500 

-
+~ 

-=- * 1/2 TURN, Ho. 16 WIRE: LOCATED 
I/~" FROM AHO PARALLEL TO L2 

VEE=7.5V 

RESISTANCE VALUES IH OHMS. 
CAPACITANCE VALUES IH rr· 

92CS-12140RI 

Q = RCA Type 40518 

Fi le No.277 

NOTE 1: (NEUTRALIZATION PROCEDURE): (A) CONNECT 
A 450-MHz SIGNAL GENERATOR (WITH R = 50 OHMS) TC 
THE INPUT TERMINALS OF THE AMPLIFI E'R. (B) CONNECT 
A 50-0HM RF VOLTMETER ACROSS THE OUTPUT TERMI­
NALS OF THE AMPLI Fl ER. (C) APPLY VEE, AND WITH THE 
SIGNAL GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM 
THE AMPLIFIER, TUNE Cl, C3 1 AND C4 FOR MAXIMUM 
OUTPUT. (D) INTERCHANGE THE CONNECTIONS TO THE 
SIGNAL GENERATOR AND THE RF VOLTMETER. (E) WITH 
SUFFICIENT SIGNAL APPLIED TO THE OUTPUT TERMI­
NALS OF THE AMPLIFIER, ADJUST C2 FOR A MINIMUM 
INDICATION AT THE INPUT (F) REPEAT STEPS (A), (B), 
AND (C) TO DETERMINE IF RETUNING IS NECESSARY. 

NOTE 2: Ll & L2-SILVER-PLATED BRASS ROD, 1-1/2" 
LONG x 1/4" DIA. INSTALL AT LEAST 1/2" FROM NEAR­
EST VERTICAL CHASSIS SURFACE. 

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE 
THE COLLECTOR LEAD FROM THE EMITTER AND BASE 
LEADS. 

Fig.2 - Neutralized amplifier circuit used to measure 450-MHz power gain and noise figure for RCA-40518 

PULSED POWER SUPPLY FOR NOISE SOURCE ..._ 
l 

.... j_ 
450-MHz NOISE FIGURE 

UHF NOISE SOURCE so-n 450-MHz RF AMPLIFIER (MEASURED WITH 
(HEWLETT-PACKARD r--. 10-DB H RF AMPLIFIER ....... AND ~ 

60-MHz r-. HEWLETT -PACKARD 
TYPE 349A 

PAD 
(SEE FIG. 2 ... 

450/390-MHz IF AMPLIFIER 
TYPE 342A 

OR EQUIV A LENT) FOR CIRCUIT) 
MIXER OR EQUIVALENT) 

... 

390-MHz 
OSCILLATOR 

(HEWLETT-PACKARD 
TYPE 608C 

OR EQUIVALENT) 

Fig.3 - Block diagram of 450-MHz noise-figure test circuit for RCA-40518 

- 7 -
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~-~---' :i1::~F 
31.9 MHz SIGNAL = 0.5W 

GENERATOR 
(HEWLETT-
PACKARD 

TYPE 606A OR 
EQUIVALENT) r 0.002µF =0.002µF ~ 

+Vee 

Q = RCA Type 40518 

RF VTVM 
(BOONTON 

TYPE 91-C OR 
EQUIVALENT) 

WITH 
UNTERMINATED 

PROBE 

92CS-14465 

NOTE: Careful shielding must be used between input and out· 
put to keep signal feed-through to an absolute minimum. 

PROCEDURE: 

1. Before inserting the transistor in the test fixture, connect 
a short circuit between the collector and emitter terminals 
of the fixture and adjust the 31.9-MHz input for 0.5 V RMS 
at the emitter term i no I. 

2. Remove the short circuit between the collector and emitter 
terminals of the fixture, insert the transistor to be t;,sted, 
and adjust Vee and VEE for Ves = 6 V, le = 2 mA. 

3. Read rb'ec on rf-voltmeter scale (rb'ec in picoseconds= 10 
times meter indication in millivolts) (l millivolt= 10 pico­
seconds). 

Fig.4 • Collector-to-base time constant measurement circuit 

Q 
250 

DOUBLE-STUB TUNER 
,.+,,--.~-;~-~ (Zo=50 OHMS) 

"14---- 3 TURNS No. l 6 
WIRE 3/8" O. D. 
, 1-1/~" LONG 

CAPACITANCE VALUES IN pf. 

92CS-12141RI 

Q = RCA Type 40518 

Fig.5 ·Oscillator circuit used to measure 500-MHz power output for RCA-40518 

DIMENSIONAL OUTLINE 
JEDEC T0-72 

.030 (.762) 
MAX. 

.230(5.84\ 

.209 5.31) 
DIA . 

. 195(4.95\ 

.178 4.52) 
f=DIA. 

_L_,..._.__ 

SEATING___....,-- _ 
PLANE .500 (12.7) 

MIN 

J__~ 
4 LEADS 

.019 (.482) 
.016 \406 

TERMINAL DIAGRAM 

LEAD 1-EMITTER 

LEAD 2 - BASE 

Bottom View 

LEAD 3 - COLLECTOR 

LEAD II - CONNECTED 
TO CASE 

NOTE 2 -~t-----.100 (2.54) T.P. 
Note l: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated . 

. 050 (1.27) T.P. 
NOTE 3 

INSULATION 

.048(1.22) NOTE 4 

.028 .711 
92CS-11941RI 

Dimensions in inches and millimeters 

Note 2: The specified lead diameter applies in the zone be­
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0 250" (6.35 mm) to the end of the lead a maxi­
mum diameter of 0.021 "(0.533 mm) is held. Outside of these 
zones, the lead diameter is not control led. 

Note 3: Leads having a maximum diameter of 0.019"(0.482mm) 
at a gauging plane of 0.054" (l .372 mm) + 0.001" (0.025 mm) 
- 0.000" (0.000 mm) below seating plane shall be within 
0.007" (0.177 mm) of their true position (location) relative to a 
maximum width of tab. 

Note 4: Measured from actual maximum diameter. 
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RF TRANSISTORS 
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RCA-40519 is an epitaxial planar transistor of 
the silicon n-p-n type, particularly suitable for class-C 
rf power-amplifier, driver, and frequency-multiplier 
service at output frequencies up to 400 MHz. The 
40519 is especially useful in battery-operated trans­
mitter systems and other applications requiring high 
efficiency and high power gain at low supply voltages. 

As a frequency multiplier, the 40519 can double, 
triple, or quadruple with high efficiency and high 
power gain. In a typical application as a frequency 
doubler from 120 to 240 MHz (see Fig. 4) the 40519 
can provide a power output of 100 mW with a power 
gain of 5.5 dB and an efficiency of 50 % . 

The 40519 is hermetically sealed in the compact 
JEDEC T0-52 package. 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-EMITTER VOLTAGE, VeES40 max. V 

COLLECTOR-TO-EMITTER VOLTAGE, VQJ!JP16 max. V 

EMITTER-TO-BASE VOLTAGE, VEBO .. . 5max. V 

COLLECTOR CURRENT, le ............ . 500max. mA 

TRANSISTOR DISSIPATION, P-r: 

For case }up to 25 ° C . . . . . . . . . . . . . 1 max. W 
temperatures above 25° C ................... See Fig. 1 

For ambient }up to 25° C . . . . . . . . . . . . . 0.3 max. W 
temperatures above 25° C . . . . . . . . . . . . . . . . . . . See Fig. 1 

TEMPERATURE RANGE: 

Storage ................................ -65 to +200° C 

Operating .............................. -65 to +175° C 

LEAD TEMPERATURE (During soldering): 

At distances greater than 1/16" from 
seating surface for 10 seconds max. . . . . 265 .. max. c 

Information furnished by RCA is believed to be accurate and 
reliable. However, no responsibility is assumed by RCA for its 
use; nor for any infringements of patents or other rights of 
third parties which may result from its use. No license is 
granted by implication or otherwise under any patent or 
patent rights of RCA. 

SILICON N-P-N 
EPITAXIAL PLANAR 
TRANSISTOR 
For Class-C RF Amplifier, 

JEDEC 
T0-52 

Driver, and Frequency-Multiplier Service in 
Battery-Operated Communications Equipment 

Features 

• High power gain and high efficiency as unneutralized 
class C amplifier -

Gil~= 8 dB typ. } 
PouT = 200 mW typ. 
'Y/ = 50% typ. 

Gil~= 5 dB typ. } 
PouT = 300 mW typ. 
'Y/=40% typ. 

at 170 MHz 

at 240MHz 

• Excellent performance as a frequency multiplier -

Gpe = 5.5 dB typ. } 
PouT = 100 mWtyp. 
'Y/ = 50% typ. 

as 120-240 MHz 
doubler 

• High minimum gain-bandwidth product at high cur­
rent and low voltage -

fT = 300 MHz min. at le= 50 mA, VeE = 1 V 

• High typical gain-bandwidth product -
.ty = 850 MHz typ. at le= 10 mA, VeE = 10 V 

• Low output capacitance -
CQbO = 1.8 pF typ. 

() 
• Hermetically sealed JEDEe T0-52 package 

RADIO CORPORATION OF AMERICA 
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

Trademark(s) ® Registered 

Marco(s) Registrada(s) 

Printed in U.S.A. 
40519 6-67 
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ELECTRICAL CHARACTERISTICS, at TA= 25° C 

DC 
Collector-

Frequency to-Base 
Characteristics Symbols Voltage 

f VcB 

MHz v 
Collector-Cutoff Current lcBO 20 

Collector-to-Emitter 
Breakdown V(BR)CEO 
Voltage* 

Collector-to-Emitter 
Breakdown V(BR)CEB 
Voltage 

Emitter-to-Base 
Breakdown V(BR)EBO 
Voltage 

Static Forward 
Current-Transfer hFE 
Ratio 

Magnitude of Small-Signal 
Forward Current- I hte I 100 
Transfer Ratio 

Common-Base, Open-
Circuit Output Cobo 0.1 to 1 5 
Ca pacita nee 

Power 0 utput as a fIN = 86 
Frequency Doubler PouT fouT = 172 

Efficiency as a frN = 86 
Frequency Doubler '1 fouT = 172 

*Pulse Test: Pulse Duration:::;; lOOµs, Duty Factor:::;; 0.02. 

RATING CHART FOR RCA-40519 

U> 1.2 .... 
ti 
311 

I 
~ 
!!, 

~ 0.8 

~ 
U> 
U> 0.6 
c 
a: 

~ 
iii 0.4 
z 
C[ 
a: .... 
~ 0.2 
::Ii 
)( 
C[ 

::Ii 0 

AMBIENT-

-100 -50 0 50 100 150 200 
TEMPERATURE-°C 

TEST CONDITIONS LIMITS 

DC 
Collector 

to·Emitter 
Voltage 

VcE 

v 

1 

1 

DC 
Base-to DC DC DC 
Emitter Base Emitter Collector RCA 
Voltage Current Current Current 40519 

VBE IB IE le 

v mA mA mA Min. Max. 

0 0 - 25 

0 10 16 -

0 5 40 -

-0.01 0 5 -

50 20 -

50 3 -

0 - 3.5 

See Fig. 3 
RF Power Input= 15 mW 70 -

See Fig. 3 20 -

TYPICAL 240-MH:z CLASS-C POWER-AMPLIFIER 
CIRCUIT USING RCA-40519 

Units 

nA 

v 

v 

v 

-

-

pF 

mW 

% 

OUTPUT 
~~--~JVY"'----'11-----<~1---­

0.47 
,.H 

0.47 
l'H 

0.01,.F 

Vee 
+15V 

RL =50ll 

92CS-13731 

L1 : 2 turns #16 AWG, 1/8" l.D. Turns spaced approximately 1 wire diameter 
L2 : 3-1/2 turns#l6 AWG, 1/4" l.D. 

TYPICAL PERFORMANCE CHARACTERISTICS 

Operating Frequency.. . . . . . . . . . . . . . . . . . . . . 240 MHz 

RF Output Power. . . . . . . . . . . . . . . . . . . . . . . . . 300 mW 

Power Gain............................... 5 dB 
92CS-12114RI 

Efficiency. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 % 
Fig. 1 

Fig. 2 

-2-

,,,,---\ 
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L 

C: 

40519 ------------------------------File No. 278 

TYPICAL FREQUENCY DOUBLER (86 MHz TO 172 MHz) 
CIRCUIT USING RCA-40519 

0.02,.r 

L3 

1 L2 4-IOpF OUTPUT 
INPUT L1 
86MHz 7-100 

pf 

172MHz 
l'----tt<---tol-­

RL=5Qn 

0.02 
,.F 

Vee 
+15V 92CS-13730 

Q = RCA-40519 
L1 : 5 turns #16 AWG, tapped 3-1/2 turns from rf-ground end 
Lz: 4 turns #18 AWG, slug-tuned 
L3 : 6 turns #18 AWG 
L4: 3-1/2 turns #16 AWG, tapped 2-1/2 turns from rt-ground end 
All windings 1/4" l.D.; turns spaced approximately 1 wire diameter 

TYPICAL PERFORMANCE CHARACTERISTICS 

RF Output Power (172 MHz)................ 90 mW 

Power Gain..... . . . . . . . . . . . . . . . . . . . . . . . . . . 8.0 dB 

Efficiency. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 3 

Fig. 3 

RF OUTPUT POWER VS FREQUENCY FOR RCA-40519 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (TA) =25°C 
DC COLLECTOR SUPPLY VOLTS(Vc;cl =12 
f1N=fouT 

1000 

I-
~ 
0.. 200 I-
~ 
0 ... 
a:: 

100 
30 40 50 60 70 80 90 IOO 

FREQUENCY( f )-MHz 

Fig. 5 

200 300 

92CS- l3733RI 

COMMON-EMITTER CIRCUIT, BASE INPUT; OUTPUT SHORT-CIRCUITEDE 
AMBIENT TEMPERATURE {TA) =25°C t---
COLLECTOR-TO-EMITTER VOLTS{VcEl =10 

100 

901-----+--l---+--+--+------<l----t-----+---+----+---t 

801---+-t---+---+--+--------jl----t----+--+---+----l 

50 60 70 80 90 IOO 150 200 
FREQUENCY (fl-MHz 

250 300 350 

92CS-13736 

TYPICAL FREQUENCY DOUBLER (120 MHz TO 240 MHz) 
CIRCUIT USING RCA-40519 

INPUT 
120MHz 
~(<>!-..--~ 

RFPOWER ~ 0.47 
,.H 

OUTPUT 
---..__...__,,.,,~ 

INPUT= 
RL=50n 

35mW 
0.47 
,.H 

Vee 
+av 92CS-13732 

Q = RCA- 40519 
L1 : 3-1/2 turns #18 AWG, 1/4" l.D., tapped at 2 turns from rt-ground end 
L2 : 3-1/2 turns #20 AWG, 1/8" l.D. 
Ll: 3 turns #16 AWG, 1/8" l.D., tapped at 1 turn and 1-1/2 turns from rf­

ground end 
Turns on all windings spaced approximately 1 wire diameter 

TYPICAL PERFORMANCE CHARACTERISTICS 

RF Power Output (240 MHz)...... . . . . . . . . . . 100 mW 
Power Gain....... . . . . . . . . . . . . . . . . . . . . . . . . 5.5 dB 

Efficiency. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 3 

Fig. 4 

GAIN-BANDWIDTH PRODUCT VS COLLECTOR 
CURRENT FOR RCA-40519 

COMMON-EMITTER CIRCUIT, BASE INPUT.I 
AMBIENT TEMPERATURE (TA)= 25°C 

0 
4 6810 2 4 681QO 

COLLECTOR MILLI AMPERES {Icl 

92CS-13734 

Fig. 6 

TYPICAL CHARACTERl,STICS 

4 

SERIES INPUT RESISTANCE VS FREQUENCY 
FOR RCA-40519 

Fig. 7 

-3-
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TYPICAL CHARACTERISTICS 

SERIES INPUT REACTANCE VS FREQUENCY 

FOR RCA-40519 

COMMON-EMITTER CIRCUIT, BASE INPUT; OUTPUT SHORT-CIRCUITED. 
AMBIENT TEMPERATURE(TA)=25°C !-+-
COLLECTOR-TO-EMITTER VOLTS(VcE)=IO 

-140,>----+----l-+-+-t-----+-----!---+--+--+---!--+-

-160 
50 60 70 80 90 100 I! 0 200 250 300 400 

FREQUENCY(!) -MHz 

92C S-13735 

Fig. 8 

DIMENSIONAL OUTLINE 

JEDEC No. l'0-52 

.250 (6.35) 
MIN. 

I\.__ 3 LEADS 
IJ - .019 (.483\ DIA 

.Ol6 .406} · 
.050 (1.27) NOTE 2 

NOTE 2 MAX. 
r;OTE 2 

45°\_. / 

T Py~,~··", 
.046( 1.17) ~ ~ ( ) 
.036 .914 .. g~i .~~2 NOTE 4 

92CS-12342R2 

Dimensions in Inches and Millimeters 

Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Note 2: The specified lead diameter applies in the zone between 
0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating plane. 
From 0.250" (6.35 mm) to the end of the lead a maximum di­
ameter of 0.021" (0.533 mm) is held. Outside of these zones, the 
lead diameter is not controlled. 

Note 3: Leads having a maximum diameter of 0.019" (0.482 mm) 
at a gauging plane of 0.054" (1.372 mm) + 0.001" (0.025 mm) 
- 0.000" (0.000 mm) below seating plane shall be within 0.007" 
(0.177 mm) of their true position (location) relative to a maxi­
mum width of tab. 

Note 4: Measured from actual maximum diameter. 

-4-

OUTPUT CAPACITANCE VS COLLECTOR-TO-BASE 

VOLTAGE FOR RCA-40519 

COMMON-BASE CIRCUIT, EMITTER OPEN 
AMBIENT TEMPERATURE (TA)=25°C 
FREQUENCY (f)•I MHz 

31 u 0 a:u 

4 

c:;~ 3 

0 2 4 6 8 ~ 

COLLECTOR-TO-BASE VOLTS (Vee> 

Fig. 9 

TERMINAL DIAGRAM 

Bottom View 

LEAD 1- EMITTER 

LEAD 2- BASE 

LEAD 3 - COLLECTOR, CASE 

12 

92CS-13729 

-

-



RCA TRIACS 

SENSITIVE-GA TE, LOW-CURRENT THYRISTORS 

RCA 40525 through 40530*are gate-controlled full­

wave ac silicon switches. They are designed to switch 

from a blocking state to a conducting state for either 

polarity of applied voltage with positive or negative 

gate triggering, 

The 40528, 40529, and 40530 differ from types 

40525, 40526, and 40527 in that they have higher dv I dt 

capability and higher gate trigger current requirements. 

The high gate sensitivity of these triacs enables them 

to be controlled with economical transistorized circuits 

and enhances their use in low-power phase-ocontrol and 

load-switching applications. 

The 40525, 40526, and 40527 have rms on-state 

current ratings of 2.5 amperes at a case temperature of 

+60° C while the 40528, 40529, and 40530 have the 

same ratings at a case temperature of +70° C. 

The repetitive peak off-state voltage rating for 

the 40525 and 40528 is 100 volts; for the 40526 and 

40529, 200 volts; and for the 40527 and 40530, 400 

volts. 
*Formerly Dev. Types TA2892, TA2893, TA2894, TA2892A, 

T A2893A, and T A2894A. 

40525 For Low· 
Voltage 

40528 Operation 

40526 For 120-Volt 
Line 

40529 Operation 

40527 For 240- Volt 
Line 

40530 Operation 

Information furnished by RCA is believed to be accurate and re­
liable. However, no responsibility is assumed by RCA for its use; 
nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 

Modified 
T0-5 

H·1380 

• Very High Gate Sensitivity 
3 mA max. for types 40525, 40526, 40527 

10 mA max. for types 40528, 40529, 40530 

• 2.5 A (rms) On.State Current Ratings 

• Modified T0-5 Package 

• Shorted-Emitter Design 

PRINCIPAL VOLTAGE-CURRENT CHARACTERISTIC 

-v 

QUADRANT 
NO.m 

MAIN TERMINAL 2 
NEGATIVE 

+I 

92LS-1973 

Principal Voltage is the voltage between the main ter­
minals. The principal voltage is called positive when the 
potential of main terminal 2 is positive with respect to the 
potential of main terminal 1. 

Principal Current is the current that flows through the 
main terminals. 

Trademark(s) ® Registered 

Marca(s) Registrada(s) 

0 z 
..! 
u. 



File Ho. 261 -------------------------- 40525, 40526, 40527 
40528, 40529, 40530 

Absolute-Maximum Ratings, for Operation with Sinusoiclal AC Supply Voltage 
at Frequencies ol SO ancl 60 Hz, ancl with Resistive or lncluctive Loacl 

For definitions of terms and symbols, see page 8. 

TRIAC TYPES 

RATINGS 
40525 40526 40527 40528 40529 

Repetitive Peak Off-State Voltage•, VoRM: 

Gate open 

For Tj = -40° C to +90° C ••.•.....•• 100 200 400 - -
For Tj = -40° C to + 100° C .......... - - - 100 200 

RMS On-State Current, IT(rms): 

For case temperature <Tc) of +60° C and 

a conduction angle of 360° ••••.••.•. 2.5 

For case temperature <Tc) of +70° C and 

a conduction angle of 360° • • • • • • . • .• 2.5 

For free-air temperature (TF A) of +25° C 

and a conduction angle of 360° ••••••• 0.35 0.40 

For other conditions and mounting 

methods .•••••.••••••••••••••• See Figs.I, 2, 3, and 4 

Surge (Hon-Repetitive) On-State Current, ITSM: 

For one full cycle of applied sinusoidal 

principal voltage ................ 25 

For more than one full cycle of applied 

voltage ....................... See Fig.5 

Peak Gate-Trigger Current•, IGTM: 

For 1 µs max. ................... 0.5 

Gate Power: 

Peak•, PGM 

For 1 µs max. .................. 10 

Average, PGAV: 

For TFA = +25° C ............... 0.05 

For Tc = +60° C ............... 0.15 

Temperature•: 

Storage, T stg .................... -40 to +150 

Operating (case), Tc ••••••••••••••• -40 to +90 

4For either polarity of main terminal 2 voltage (VT2> with reference to main terminal 1. 

•For either polarity of gate voltage (Va> with reference to main terminal 1. 

•For information on the reference point of temperature measurement, see Dimensional Outline. 

-2-

25 

0.5 

10 

0.05 

0.15 

-40 to +150 

-40 to +100 

UNITS 
40530 

- v 
400 v 

A 

A 

A 

A 

A 

w 

w 
w 

oc 

oc 
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40525, 40526, 40527 ---------------------------- File No. 261 
40528, 40529, 40530 

Characteristics at Maximum Ratings (unless otherwise specified), 
ancl at lnclicatecl Case Temperature (TC) 

For definitions of terms and symbols, see page 8. 

TRIAC TYPES 

CHARACTERISTICS 40525 40526 40527 40528 
Min. l Typ. l Max. Min. 

Peak Off-State Current•, I OM: 
Gate open 
At Ti = + 100° C and VDRM = Max. 

rated value . . . . . . . . . . . . . • • . . . . - - - -

At Ti = +90° C and VDRM = Max. 
0.2 0.75 rated value ................... - -

On-State Voltage•, vr: 
For iT = 10 A (peak) and Tc = +25° C .. - 1.7 2.2 -

DC Holding Current•, IH: 
Initial principal current = 150 mA (de) 

At TC = +25° C ...........•.... - 2 5 -

For other case temperatures ........ See Fig.11 
Critical Rate of Rise of Off-State 

Voltage•, dv/dt: 
For vDX = VDRM• exponential voltage 

rise, gate open 
At Tc = + 100° C . . • . . . . • . . . . . . - - - -

At TC = +90° C ......•........ - 5 - -

DC Gate-Trigger Current .. , IGT: 
For vDX = 6 volts (de), RL = 39 ohms, 

Tc= +25° C, and Specified Triggering 
Mode: 
1+ Mode: V T2 is positive, VG is 

positive .......•.•..•...... - 1 3 -
r Mode: VT2 is positive, VG is 

negative ................... - 2 3 -
m+ Mode: V T2 is negative, VG is 

positive .................•. - 2 3 -
nr Mode: VT2 is negative, VG is 

negative .................•. - 1 3 -

For other case temperatures ....... See Fig.9 
DC Gate-Trigger Voltage••, V GT: 

For vDX = 6 volts (de) and RL = 
39 ohms 
At Tc = +25° C ...•.•.......••. - 1 2.2 -
For other case temperatures ........ See Fig.8 

For vDX _= VD~ and RL = 125 ohms 
0.15 At Tc - + 100 C • . . . . . . . . . . . . . . - - -

At TC = +90° C . • . . . . . . . . . . . . . . 0.15 - - -

•For either polarity of main terminal 2 voltage (VT2l with reference to main terminal 1. 

•For either polarity of gate voltage (VG) with reference to main terminal 1. 

- 3 -

40529 

l Typ. l 

0.2 

-

1.7 

6.5 
See Fig.12 

10 
-

3.5 

7 

7 

3.5 
See Fig.JO 

1 

-

-

40530 UNITS 

Max. 

0.75 mA 

- mA 

2.2 V(peak) 

15 mA(dc) 

- V/µs 
- V/µs 

10 mA(dc) 

10 mA(dc) 

10 mA(dc) 

10 mA(dc) 

2.2 v 

- v 
- v 
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CONDUCTION RATING CHART 
(CASE TEMPERATURE) 

CURRENT WAVEFORM = SINUSOIDAL y~~~, LOAD = RESISTIVE OR INDUCTIVE 
RATING APPLIES FOR ALL CONDUCTION 

ANGLES. 
TEMPERATURE IS MEASURED ON BASE AT 1 J_ 

POINT MIDWAY BETWEEN LEADS. o 1so·\IJ360° 

w 
Vl 100 
(j a-> CONDUCTION ANGLE 

I 40528 w_ = e1 +em 
ffi ~u 90 40529 

3i! ~ 40530 
0 w 
...J "' ...J ::> 80 
<[ t;; 

"' 40525 
:;; w 40526 ::> Q_ 

:;; :;; 70 40527 
x w 

I-<[ 
:;; 

60 
0 M I ~ 2 ~ 3 ~ 4 

RMS ON-STATE CURRENT [IT(rmsil - AMPERES 

92LS-1388R2 

Fig. 1 

CONDUCTION RATING CHART (FREE-AIR TEMPERATURE) 
For 40525, 40526, and 40527 

CURRENT WAVEFORM = SINUSOIDAL 
LOAD = RESISTIVE OR INDUCTIVE 
RATINGS APPLY FOR ALL CONDUCTION ANGLES. 

A 

® 
~Cc 

20 
0 0.2 0.4 0.6 0.8 1.0 

@ HEAT SINK 
WAKEFIELD TYPE 

NF·205MOUNTED 
WITH TYPE 160 
l~l90L., 
lllJlllWlr_c-rn 

SOLD~~. LEADS 
PRINTED­
CIRCUIT BOARD 

J'.'. ®il _[J6 

SOLDERED'-- ·~ ·~ LEADS 
PRINTED 
CIRCUIT BOARD 

©ciP~~~-=r~~N 
(NO HEAT SINKl 
LEAD LENGTH= I" 

RMS ON-STATE CURRENT [!T (rmsij-AMPERES 

Fig. 3 

SURGE-CURRENT RATING CHART 
For All Types 

92LS-1986RI 

SUPPLY FREQUENCY= 60Hz SINE WAVE. LOAD= RESISTIVE .TIT 
40525, 40526, 40527 • Tj = + 90° C 
40528,40529, 40530• Ti=+ 100°c 

Vl 25~ GATE CONTROL MAY BE 
ffi LOST DURING AND IMME-

- o._ DIATELY FOLLOWING 
~ f 20 1---,...-+-+-<-+++++-t---+----+--+--< SURGE CURRENT INTERVAL. - N OVERLOAD MAY NOT BE 
l:;j:;, 1-. I REPEATED UNTIL JUNC-
fu .P 15 t----+--t-~-'1"-'i..+++++-t----+--t-~ TION TEMPERATURE 
"'21 : I 1' HAS RETURNED WITHIN oz 't"i STEADY-STATE RATED 
z w b:,., VALUE. 
;;;-~ 10 t--+--+++t-t+t+~o:'i+--+-+-+...,..,.-rr----.--,.-,---.-rrrt-1 

~a ~ 
~~ t--
~ 5 r--+--t--t-t-itttt---t-t-i-ttttt-t--o='!--1--:;;!;;::l:±±:!-H 
(/) 

I 
z 
0 0 

10 100 1000 

SURGE CURRENT DURATION- FULL CYCLES 

92LS-l391R2 

Fig. 5 

CONDUCTION CHARACTERISTICS AS A 
FUNCTION OF MOUNTING METHOD 

CURRENT WAVEFORM = SINUSOIDAL q~111~114 LOAD= RESISTIVE OR INDUCTIVE 
RATINGS APPLY FOR ALL CONDUCTION ANGLES 

FOR DEVICE SOLDERED 
100 ON 1/16'c THICK COPPER 

"' 40528 HEAT SINK. TEMPER-
z 40529 ATURE MEASURED ON 
iii 40530 HEAT SINK 1/411 FROM 
r-. u 90 
<[ 0 CASE CAP. 
!j! I LEAD LENGTH = I 11 

~ ~ 80 MOUNTING 

fl~? I tJ±:~4" en I- ® ~ <[ 

offi 
:] ~ 70 40525 FOR DEVICE SOLDERED 
<[ w 40526 ON l/f61~THJCK COPPER 
:;; I- 40527 HEAT SINK. TEMPER-
::> ATURE MEASURED ON :;; 60 MOUNTING x ffi® HEAT SINK 114'' FROM 
<[ CASE CAP. :;; 

LEAD LENGTH= I" 
50 

0 0.5 1.5 2 2.5 3 

RMS ON-STATE CURRENT [!TCrmsU -AMPERES 
92LS-1390R2 

Fig. 2 

CONDUCTION RATING CHART (FREE-AIR TEMPERATURE) 
For 40528, 40529, and 40530 

- 4 -

CURRENT WAVEFORM = SINUSOIDAL 
LOAD = RESISTIVE OR INDUCTIVE 
RATINGS APPLY FOR ALL CONDUCTION ANGLES. 

20 
0 0.2 

© 

0.4 

®· 

0.6 0.8 1.0 

@ HEAT SINK 

NF~~~E~~JZT~ 
WITH TYPE 160 

~SERTION TOO~ 1" 
: : 16 

SOLDER~j LEADS 
PRINTED­
CIRCUIT BOARD 

B)D L1~ 
SOLDERED Tj LEADS 
PRINTED 
CIRCUIT BOARD 

©cfPWAT%~ 
(NO HEAT SINK) 
LEAD LENGTH=!" 

RMS ON-STATE CURRENT ~T (rmsl]- AMPERES 
92LS-1987RI 

Fig. 4 

POWER DISSIPATION CURVES 
For All Types 

CURRENT WAVEFORM - SINUSOIDAL 
LOAD = RESISTIVE OR INDUCTIVE 
CONDUCTION ANGLE = 360° 

(/) 

"'I-
W1-
~ <[ 
o~ 
a._ I 
Wz 
"'o 
<[I-

ffi~ 
>"' <[ (/) 

Cl 

4 

3 

2 

0 0.5 I 1.5 2 2.5 3 3.5 

FULL-CYCLE RMS CONDUCTION CURRENT (!Tl-AMPERES 
92LS-1392RI 

Fig. 6 



ON-STATE CHARACTERISTICS FOR 
EITHER DIRECTION OF PRINCIPAL CURRENT 

For All Types 

0 

CASE TEMPERATURE (Tc)= 25° C 

0.5 I 1.5 2 2.5 
INSTANTANEOUS PRINCIPAL 

VOLTAGE (vT)-VOLTS 

Fig. 7 

3 3.5 

92LS-1982 

I 
-;:. 
>"' 

4 

0 

-40 

DC GATE-TRIGGER 
VOLTAGE CHARACTERISTICS 

For All Types 

CHARACTERISTICS APPLY FOR ALL 
TRIGGERING MODES. 

PRINCIPAL VOLTAGE= 6 V (DC) 
LOAD =39 OHMS. RESISTIVE 

File Ho. 261 

-30 -20 -10 0 10 20 30 
CASE TEMPERATURE (Tel - •c 

92LS-1979 

Fig. 8 

DC GATE-TRIGGER CURRENT CHARACTERISTICS 

For 40525, 405?.6, and 40527 

CHARACTERISTICS APPLY FOR INDICATED TRIGGERING 
MODES. 

PRINCIPAL VOLTAGE= 6 V (DC) 
LOAD= 39 OHMS, RESISTIVE 

T -
I µ;: 

-;:. 
20 EI 

i! B::l 
>---zU 
wo ,_ 
o:- 15 0: U) I ::>W 
(.) 0: 

"' 0: 0.. 
w::;; g .. 10 
o:_J 

r~ 
>-_J 
I::;; YP1c4 111 FoR "' ~ l Fi Alt 

5 ~ODfs <!> 
AND Moo Es 

lll MODES 
0 
-40 -30 -20 -10 0 10 20 

CASE TEMPERATURE (Tel- •c 
92LS-1978 

Fig. 9 

30 

For 40528, 40529, and 40530 

CHARACTERISTICS APPLY FOR 
INDICATED TRIGGERING MODES. 

PRINCIPAL VOLTAGE = 6 V (DC) 
LOAD = 39 OHMS, RESISTIVE 

-30 -20 -10 0 

CASE TEMPERATURE (T cl- °C 

Fig. 10 

10 20 30 

92LS-1974 

DC HOLDING CURRENT CHARACTERISTICS FOR EITHER DIRECTION OF PRINCIPAL CURRENT 

For 40525, 40526, and 40527 

INITIAL PRINCIPAL CURRENT=l50mA 

50 

~ 40 

(.) 

0 10 

0 
-40 -30 -20 -10 0 10 

CASE TEMPERATURE (TC)- °C 

Fig. 11 

MAXIMUM 

TYPICAL 

20 30 

92LS-1975 

-5-

I 
J: 

H 

For 40528, 40529, and 40530 

INITIAL PRINCIPAL CURRENT=l50mA 

50 

40 

0 

-40 -30 -20 -10 0 10 

CASE TEMPERATURE (TC) - ° C 

Fig. 12 

- TYPICAL 

20 30 

92LS-1976 



File No. 261 -------------------------- 40525, 40526, 40527 
40528, 40529, 40530 

0 

a: 
L&J 

" " ii:-
I- u 
,9 
~(/) 2 
<( ~ 
"o 
L&J > 
> I 
~ 
IB z 
a: 
0 
L&J 
> 
j::: 
u; 
0 
Q. 

0 

GATE CHARACTERISTICS 
For 40525, 40526, and 40527 

SHADED AREA INDICATES LOCUS OF POSSIBLE TRIGGERING POINTS AT 
VARIOUS TEMPERATURES FOR ALL OPERATING MODES. 

2 4 6 8 10 12 

POSITIVE OR NEGATIVE GATE-TRIGGER CURRENT (IGT) MILLIAMPERES (DC) 

Fig. 13 

GATE CHARACTERISTICS 
For 40528, 40529, and 40530 

14 

5 10 15 20 25 30 35 

POSITIVE OR NEGATIVE GATE-TRIGGERING CURRENT llGTl - MILLIAMPERES (DC) 

Fig. 14 

-6-

16 
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40 

92LM -1985 



40525, 40526, 40527 ---------------------------
40528, 40529, 40530 

120 VAC 
60 Hz 

LOAD 

TYPICAL PHASE CONTROL CIRCUIT 

A 

40526 
40529 

TRIGGER* 

A 

100 .0. 
1/2 w 

FOR INDUCTIVE 
LOADS CONNECT 
POINTS A AND B 
TO TERMINALS 

DEVICE A AND B RESPECT-
IVELY. 

0.33µ.F 
200V 

I 
B B 

*5AH neon-glow lamp or Mallory Trigger Diode type STD-36, or equivalent 

NOTE: For incandescent lamp loads which produce burnout 

current surges with 12t values greater than 2.5 am­

pere2 seconds, connect a 1()-ohm resistor of appro­

priate wattage rating in series with the load. The 

appropriate wattage rating can be determined as 

follows: 

DIMENSIONAL OUTLINE 
MODIFIED T0-5 

Wattage Rating of 

10-ohm Resistor = 10 x (rms load current)2 

92LM-1972RI 

.370 MAX . 
. 335 MIN. -

DIA 
TERMINAL DIAGRAM 

.335 MAX. 

[ .305 MIN.] 
L__ DIA .. 

• 100 ---i 
MIN. 

DETAILS OF OUT­
LINE IN THIS 

ZONE OPTIONAL 
.200 
DIA. 

.260 MAX . 

. 240 MIN. 

i SEATING PLANE 

.970 
MIN. 

\ 3 LEADS 
\____ .019 MAX . 

. 016 MIN. 
DIA. 

GATE 

92LS-1984 

LEAD 
INSULATING 

EYELETS 
Lead 1: Main Terminal 1 

Lead 2: Gate 
OUTSIDE 
CORNER 

RADII '-._ 45° 
007 MAX. '-..____: 

.034 

.028 

INDEX TAB -

MAX. 
MIN. 

92LM-2084 

Case, Lead 3: Main Terminal 2 

- 7 -

File Ho. 261 



File No. 261 40525, 40526, 40527 
---------,-------------------4052s, 40529, 40530 

DEFINITIONS OF TERMS AND SYMBOLS 

These terms and symbols follow the latest recommended 
standards of JEDEC. For convenience, formerly used 
symbols have been cross-referenced to the new stan­
dards. 

PRINCIPAL VOLTAGE DEFINITIONS 

Repetitive Peak Off.State Voltage - VDRM (Formerly 
VBOM) - The maximum instantaneous value of prin­
cipal voltage which may be applied to the thyristor, 
including all repetitive transient voltages, which will 
not switch the thyristor from the off state to the on 
state at specified conditions of thyristor junction tem­
perature and gate bias. 

Main Terminal 1 to Main Terminal 2 Voltage - vnx 
(Formerly v8 x> - The instantaneous value of voltage, 
positive or negative, applied between main terminals 
1 and 2 when the thyristor is in the off state. 

On-State Voltage - vT (Formerly v AA) - The instan­
taneous value of principal voltage when the thyristor 
is in the on state at a given instantaneous current. 

Critical Rate of Rise of Off-State Voltage - dv/dt -
The value of the exponential rate of rise of principal 
voltage below which switching from the off state to the 
on state will not occur, and above which switching may 
occur, under stated conditions. This rate of rise is de­
fined as follows: 

0.63 VDRM 

dv/dt = 
t 

where tis the time required for the principal voltage to 
rise from zero to 0.63 VDRM· 

PRINCIPAL CURRENT DEFINITIONS 

RMS On-State Current - IT(rms) (Formerly IoN) - The 
RMS value of the principal current when the thyristor is 
in the on state. 

On-State Current - iT (Formerly iAA) - The instan­
taneous value of principal current when the thyristor 
is in the on state. 

Surge (Non-Repetitive) On-State Current - ITSM (For­
merly isM) - An overload on-state current of specific 
time duration, waveshape, and peak value which may 
be conducted through the thyristor for one full cycle 
from a 60 Hz supply in a single-phase circuit with a 
resistive load. The thyristor shall be operating within 
its specified operating voltage, rms current, gate power, 
and temper~tpre ratings prior to the surge current. The 
surge current ~ay be repeated after sufficient time has 
elapsed for the device to return to pre-surge thermal 
equilibrium conditions. 

-8-

Peak Off-State Current - IDM (Formerly IBOM) -The 
maximum current which flows through the main ter­
minals when the thyristor is in the off state for spe­
cified values of principal voltage, gate bias, and junc­
tion temperature. 

DC Holding Current - IH (Formerly IHox> - The mini­
mum principal current required to maintain the thyristor 
in the on state with the gate open for a specified case 
temperature. 

GATE DEFINITIONS 

DC Gate-Trigger Current - IGT - The minimum gate 
current which will switch a thyristor from the off state 
to the on state under specified conditions of principal 
voltage and case temperature. 

DC Gate-Trigger Voltage - V GT - The gate voltage 
required to produce the gate trigger current necessary 
to switch a thyristor from the off state to the on state 
for specified conditions of principal voltage and case 
temperature. 

Peak Gate· Trigger Current - IGTM (Formerly IGT) -
The maximum gate trigger current, positive or negative, 
which may flow from the gate to main terminal 1 for a 
specified time duration. 

Peak Gate Power - PGM - The maximum power which 
may be dissipated between gate and main terminal 1 for 
a specified time duration. 

Average Gate Power - P GAV - The value of gate power 
which may be dissipated between the gate and main 
terminal 1 averaged over a full cycle. 

MISCELLANEOUS 

Principal Voltage is the voltage between the main ter­
minals. The principal voltage is called positive when 
the potential of main terminal 2 is positive with re­
spect to the potential of main terminal 1. 

Principal Current is the current that flows through the 
main terminals. 

Load Resistance - RL - The value of fixed resistance 
connected in series with a main terminal of the thy­
ristor and the power source. 



RCA TRIACS 
Having Factory-Attached Heat Radiators 

······"· .. · 
. ~ •... 

40531 40534 
40532 40535 
40533 40536 

This bulletin sheet is to be usecl in con;unction with the clata sheet 
for types 40525, 40526, 40527, 40528, 40529, ancl 40530 clatecl 4-67. 

RCA 40531 through 40536 are gated bidirectional 

silicon thyristors having integral heat radiators. They 

are variants of the RCA Triac Types 40525 through 

40530. 

The 40531 through 40536 are designed to meet the 

needs of many power~control and power-switching appli­

cations in which heat sinking is required but where the 

design of special cooling systems to achieve the full 

current rating of the thyristor is not. warranted. · 

The radiator design of. these devices has tabs to 

allow printed-circuit board mounting lµld holes to allow 

~\ chassis mounting if desired. 

Thyristor 

with 

Heat Radiator 

40531 
40532 
40533 
40534 
40535 
40536 

H-1468 

Thyristor 

without 

Heat Radiator 

40525 
40526 
40527 
40528 
40529 
40530 

CONDUCTION RATING CHARTS 
(FREE-AIR TEMPERATURE) 

For Types 40531, 40532, and 40533 

I~ FORCED-AIR COOLED, 400 TO 1000 FT/MIN, HEAT RADIATOR ATTACHED. ITHYRISTOR WITH HEAT RADIATOR 
THYRISTOR, NO HEAT RADIATOR, PRINTED-CIRCUIT BOARD MOUNTED. 
THYRISTOR, NO HEAT RADIATOR 

4: 
t 

100 

80 

_J .... 

"' <t ~·~40 
::l~ @ 
<t I- 25 

~ 20 
~ 

~ 
0 

B 
c '. 

0.5 1.0 1.5 2.0 2.5 3.0 

RMS ON- SlA TE CURRENT [r T (rm~ -AMPERES 

3.5 

For Types 40534, 40535, and 40536 

!~FORCED-AIR COOLED, 400 TO 1000. FT/MIN, HEAT RADIATOR ATTACHED. ITHYRISTOR WITH HEAT RADIATOR 
THYRISTOR, NO HEAT RADIATOR, PRINTED-CIRCUIT BOARD MOUNTED. 
THYRISTOR, NO HEAT RADIATOR 
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80 
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_J w 
<t .... 25 
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x 
~ 

0 0.5 1.0 1.5 2.0 2.5 3.0 

RMS ON- STA TE CURRENT [IT (rms~ -AMPERES 
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92LS-2096 92LS-2097 

0 z 
..! 
LL 

£~ .. ,,-. ----------------------• '•' ,.~ o•,., 
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~®ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 
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DIMENSIONAL OUTLINE 

MODIFIED 
T0-5 PACKAGE 
WELDED TO 
HEAT-RADIATOR 

1.225 
1.205 

:. 

0 

2 HOLES 

.630 

.620 

.440 

.430 
(NOTE 3) 

.067 

.057 

NOTE I: 0.035. C.R.S., 
FINISH-ELECTROLESS 

NICKEL PLATE 

.204 ___ ... 

. 194 

NOTE 2: RECOMMENDED HOLE SIZE FOR 
PRINTED-CIRCUIT BOARD IS 0.070 DIA. 

NOTE 3: MEASURED AT BOTTOM OF HEAT-RADIATOR 

DIMENSIONS IN INCHES 

r 

TERMINAL CONNECTIONS 

Lead 1: Main Terminal 1 

Lead 2: Gate 

.s9o" 
MAX . 

. 040-1 

.os~ I 

BOTTOM VIEW 

Lead 3, Radiator, Case: Main Terminal 2 

&~avH) .· t.fN.1 

c:::I 

c:J 
c:::::i" 

MOUNTING TAB 
(LEAD N0.2 'BEHiN.D 
MOUNTING TAB) 

4 DIMPLED 
STANDOFFS 

Information furnished by RCA is believed to be accurate and re­
liable. However, no responsibility is assumed by RCA for its use; 
nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 



RCA TRIACS 

GATED BIDIRECTIONAL SILICON 
THYRISTORS FOR AC LOAD CONTROL 

RCA 40575* and 40576* are gate-controlled full­
wave ac silicon switches. They are designed to switch 
from an off-state to a conducting state for either pol­
arity of applied voltage with positive or negative gate 
triggering. 

These devices are intended primarily for the control 
of ac loads in applications such as space heater, oven, 
and furnace controls. 

The 40575 and 40576 are hermetically sealed in a 
JEDEC T0-66 package. They have an rms on-state cur­
rent capability of 15 amperes at a case temperature of 
+70° C. The 40575 has a repetitive peak off-state vol­
tage rating of 200 volts and the 40576, 400 volts. 

*Formerly Dev. Types TA2834 and TA2835, respectively. 

FEATURES 

• 15 A (rms) On-State Current Ratings 

• 100 A Surge Current Rating 

• Shorted-Emitter Design 

• 40575 Controls 1800 Wat 120 V, 60 Hz 

• 40576 Controls 3600 W at 240 V, 60 Hz 

Information furnished by RCA is believed to be accurate and 
reliable. However, no responsibility is assumed by RCA for 
its use; nor for any infringements of patents or other rights of 
third parties which may result from its use. No license is 
granted by implication or otherwise under any patent or patent 
rights of RCA. 

JEDEC T0-66 

For 120-Volt 
40575 Line 

Operation 

For 240-Volt 
40576 Line 

Operation 

PRINCIPAL VOLT AGE-CURRENT CHARACTERISTIC 

+I 

-VDROM 

MAIN 
TERMINAL 2 

~(CASE) 

GATE~. 
QUADRANT MAIN 

MAIN ~R~INAL 2 TERMINAL 
POSITIVE 

-ON 
STATE 

/IHO 

-v ~,-~1..:::;;;;:t:====~~-f~~~~~- +v 
+V DROM 

OFF STATE 
QUADRANT 

NO.ID 
MAIN TERMINAL 2 ON 

NEGATIVE STATE 92LS-2214 

Principal Voltage is the voltage between the main ter­
minals. The principal voltage is called positive when the po­
tential of main terminal 2 is higher than the potential of main 
terminal 1. 

Principal Current is the current that flows through the 
main terminals . 

• 
RADIO CORPORATION OF AMERICA 

®ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

Trademark(s) ® Registered 

Marca(s) Registrado(s} 

Printed in U.S.A. 
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File No.300 _______________________________ 40575, 40576 

Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply Voltage 
at Frequencies of 50 and 60 Hz, and with Resistive or Inductive Load 

For Definitions of Terms and Symbols, See Pages 7 and 8. 

RATINGS TRIAC TYPES UNITS 

Repetitive Peak Off-State Voltage•, VoROM= 
Gate Open 
For Tj = -40° C to +100° C ................ . 

RMS On-State Current, IT(RMS): 
For case temperature (Tc) of +70° C and a conduction 

angle of 360° ........................ . 
Peak Surge (Non-Repetitive) On-State Current, ITSM: 

For one full cycle of applied sinusoidal principal 
voltage ............................ . 

For more than one full cycle of applied voltage . . . . . 
Peak Gate-Trigger Current•, IGTM= 

For 2 µs max. . ....................... . 
Gate Power: 

Peak•, PGM 
For 2~ µs max. and IQTM = .$.1 A (peak) ....... . 

Average, PG(AV) ...................... . 
Temperature• 

Storage, Tstg ........ · ... · · · · · · · · · · · · · · 
Operating (case), Tc . . . . . . . . . . . . . . . . . . . . . . 

40575 

200 

15 

100 
See Fig.3 

1 

20 
0.45 

-40 to +150 
-40 to +100 

40576 

400 

15 

100 
See Fig.3 

1 

20 
0.45 

-40 to +150 
-40 to +100 

v 

A 

A 

A 

w 
w 

•For either polarity of main terminal 2 voltage (VT2) with reference to main terminal 1. 

~or either polarity of gate voltage (Va) with reference to main terminal 1. 

•For information on the reference point of temperature measurement, see Dimensional Outline. 

WAVESHAPES OF COMMUTATING 
dv/dt CHARACTERISTICS 

SUPPLY 
VOLTAGE 

I 
I 

/ 

PRINCIPAL 
CURRENT 

COMMUTATING 
dv/dt 

I I 

I 
I 

I 
I 
I , 
I I 

I ---r-----
1 

I 
I 

__ __..l_._ ____ _ 
I 
I PRINCIPAL 

VOLTAGE I C0""1UTATING 
I dvtdt 

I 
I 

92LS- 2137 

- 2 -

WAVESHAPES OF tgt 
CHARACTERISTICS TEST 

VD •VDROM 

J I 
. I 

0 -------------
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Characteristics at Maximum Ratings (unless otherwise specified), ancl at lnclicatecl Case Temperature (Tc>· 

For Definitions of Terms and Symbols, See Pages 7 and 8. 

CHARACTERISTICS 

Peak Off-State Current•, IDROM 
Gate open 
At Tj = +100° C and VDROM = Max. rated value 

Instantaneous On-State Voltage•, vT 
For iT = 30 A (peak) and Tc = +25° C ..... 

DC Holding Current•, I Ho: 
Gate Open 
Initial principal current= 150 mA (de) 

At Tc = +25° C . . . . . . . . . . . . . . . . . . 
For other case temperatures . . . . . . . . . . . 

Critical Rate of Applied Commutating Voltage•, 
Commutating dv/dt: 
For VD= VoROM, IT(RMS) = 15 A, commutating 

di/dt = 8 A/ms, and gate unenergized 
At Tc = +70° C . . . . . . . . . . . . . . . . . . . 

Critical Rate of Rise of Off-State Voltage•, 
Critical dv/dt: 
For VD= VDROM• exponential voltage rise, 

gate open 
At Tc = +100° C ................. . 

DC Gate-Trigger Current••, IGT: 
For VD = 6 volts (de), RL = 12 ohms, 

Tc= +25° C, and Specified Triggering Mode: 
r+ Mode: VT2 is positive, VG is positive ... . 
I- Mode: VT2 is positive, VG is negative .. . 
m+ Mode: VT2 is negative, VG is positive .. 
rn- Mode: VT2 is negative, VG is negative .. 
For other case temperatures . . . . . . . . . . . . 

DC Gate-Trigger Voltageu, VGT: 
For VD= 6 volts (de) and RL = 12 ohms 

At Tc = +25° C ................. . 
For other case temperatures . . . . . . . . . . . 

For VD = VDROM and RL = 125 ohms 
At Tc = +100° C ................. . 

Gate-Controlled Turn-On Time, tgt 
<Delay Time+ Rise Time) 
For vD = VDROM•IGT= 160 mA, 

O.lµs risetime, andiT = 25A(peak) 
At Tc = +25° C .................. . 

Thermal Resistance, Junction to case, 
eJ.c ......................... . 

TRIAC TYPES 

40575 40576 

Min. Typ. Max. Min. Typ. Max. 

0.2 

1.6 

15 
See Fig.5 

10 

40 

15 
35 
35 
15 

4 

2.0 

60 

30 
80 
80 
30 

See Figs.9 & 10 

0.2 

1 
See Fig.11 

3 

2.5 

1.3 

0.2 

1.6 

15 
See Fig.5 

10 

40 

15 
35 
35 
15 

4 

2.0 

60 

30 
80 
80 
30 

See Figs.9 & 10 

1 2.5 
See Fig.11 

0.2 

3 

1.3 

•For either polarity of main terminal 2 voltage (VT2) with reference t.o main terminal 1. 

9For either polarity of gate voltage <Ve> with reference t.o main terminal 1. 
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LIMITS 

mA 

V(peak) 

mA(dc) 

V/µs 

V/µs 

mA(dc) 
mA(dc) 
mA(dc) 
mA(dc) 

V(dc) 

V<dc) 

µs 

0c;w 
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CONDUCTION RATING CHART (CASE TEMPERATURE) 

CURRENT WAVEFORM a SINUSOIDAL 
LOAD• RESISTIVE OR INDUCTIVE 
CONDUCTION ANGLE = 360° 

TEMPERATURE IS MEASURED ON BASE AT 
POINT MIDWAY BETWEEN LEADS. 1P{H 

0 18Cl'v'M>0° 
I 

~~ 100 
01 
11..1_ 

~ t-u 
~;;:; .... -s 
4i ~ 
~el 
:::i; Q. 
-::E 
X11..1 
~I-

CONDUCTION ANGLE 

90 
• e1 +em 

80 

70 

60 

0 2 4 6 8 10 12 
RMS ON-STATE CURRENT [IT (rmsl) -AMPERES 

Fig. 1 

SURGE CURRENT RATING CHART 

14 16 

92LS-2138 

SUPPLY FREQUENCY= 60Hz SINE WAVE l~ l 
LOAD= RESISTIVE 

CASE TEMPERATURE <Tel= +70°c JIJl ,1 .lJ. TIJJT 
cnlOO ts.: GATE CONTROL MAY BE LOST 

-w DURING AND IMMEDIATELY w a: 
>w ........ FOLLOWING SURGE CURRENT 
E~ ~ INTERVAL 
I- <t 80 
W1 i'I OVERLOAD MAY NOT BE RE-
"-- N PEATED UNTIL JUNCTION w ;:!; 

0: "' TEMPERATURE HAS RETURNED I I- b-... WITHlN STEADY-STATE 15 !:'. 60 
z I- ~ RATED VALUE. 
-z t-1-.i w w a: r--i-+-+-"' a: !5 a 40 
"'11..1 

~~ 
Wen 
a. I 20 z 

0 

0 

2 2 4 6 8100 2 

SURGE CURRENT DURATION-FULL CYCLES 
92LS-2140RI 

Fig. 3 

DC HOLDING CURRENT CHARACTERISTICS FOR 
EITHER DIRECTION OF PRINCIPAL CURRENT 

G 80 
..... Q z­...... a:: ... 
a::"' :::> ... 
U~6 
<!JC 
z .... 
Q...J 

c5 "" 
~~40 
QC :z:: 

2 

INITIAL PRINCIPAL CURRENT= iso mA 

TYPICAL 

-40 -30 -20 -10 0 10 

CASE TE."1PERATURE (Tel - oC 

Fig. 5 

20 30 

92LS-1750R2 
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POWER DISSIPATION CURVE 

I 

CURRENT WAVEFORM • SINUSOIDAL 
LOAD• RESISTIVE OR INDUCTIVE 

25 CONDUCTION ANGLE = 360° 

~ 20 
I-
~ 

"' ~!!! 15 

10 

5 

0 5 10 15 25 30 

FULL-CYCLE RMS ON-STATE CURRENT (Irl-AMPERES 

92LS-2139 

Fig. 2 

ON-STATE CHARACTERISTICS FOR 
EITHER DIRECTION OF PRINCIPAL CURRENT 

If~ 
~.!.. 
0 I-

100 

80 

~"' 40 
;:! 
z 
;:! 
"' z 20 

CASE TEMPERATURE (Tc) = 25° 

2 3 4 5 
INSTANTANEOUS PRINCIPAL 

VOLTAGE (v T) - VOLTS 

Fig. 4 

6 

92LS-2142 

TYPICAL TURN-ON TIME CHARACTERISTIC 

t -
' 

6 

"' c z 
0 5 u ... 
"' 0 
0: 
u 4 
:i 
I ... 

:::i; 3 j:: 

ts 
I 

2 z 
a: 
:::> 
I-

I 

0 40 80 120 160 200 240 280 320 

GATE CURRENT (IsTl-MILLIAMPERES 

92LS-2270 

Fig. 6 
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GATE CHARACTERISTICS FOR 1+ and 111- TRIGGERING MODES 

SHADED AREA INDICATES LOCUS OF POSSIBLE 
TRIGGERING POINTS AT VARIOUS TEMPERATURES 
FOR INDICATED OPERATING MODES. 

0 

AVERAGE GATE 
DISSIPATION LIMIT 

(0.45 W) 

~~'-c'-c'~,,,L,-L.,L-L~c+-1-+++++-+-~1-J.-1-++-H-+-+-~U--1-W.-H-.1-!.-~~..LW MAXIMUM GATE TRIGGER 
CURRENT FOR INDICATED 

tt'.+$F!=1$1'tt!*l$i=!=l~tttJ::ltJ~=!:=!=!$<S=l=ti JUNCTION TEMPERATURE (Tj) 

10 20 30 40 50 60 70 80 

POSITIVE OR NEGATIVE GATE-TRIGGER CURRENT (IGT) - MILLIAMPERES (DC) 

92LM-1349RI 

Fig. 7 

GATE CHARACTERISTICS FOR 1- and 111+ TRIGGERING MODES 

SHADED AREA INDICATES LOCUS OF POSSIBLE 
TRIGGERING POINTS AT VARIOUS TEMPERATURES 
FOR INDICATED OPERATING MODES. 1-H-++-t+++++-H-1-++++++++-!-13'1cl--f-++-H-+-+-l-l-l AVERAGE GATE EEEEElttitiE 

DISSIPATION LllllT 
(0.45 W) 1-+-H-1-++++++~ 

4 

0 20 40 60 80 100 120 140 160 

POSITIVE OR NEGATIVE GATE-TRIGGER CIJIRENT UGTl - lllLLIAllPERES (DC) 

92LM-221 I 

Fig. 8 

-5-
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DC GATE-TRIGGER CURRENT CHARACTERISTICS 
FOR 1+ and 111- MODES 

DC GATE-TRIGGER CURRENT CHARACTERISTICS 
FOR 1- and 111+ MODES 

I 

't; 80 

!iiu ..... ... -
§::l 60 
<.>ffi 
D: IL 

CHARACTERISTICS APPLY FOR INDICATED TRIGGERING MODES 
PRINCIPAL VOLTAGE • & V (DC) 
LOAD • 12 OHMS, RESISTIVE 

TYPICAL FOR l" AND ""-
.., ·MODES 

0 
-40 -30 -20 -10 0 10 20 30 

CASE TElol'ERATlJRE (Tel- oc 
92LS-1749R2 

....... ....... 
>-::11 
I 

150 

70 

50 

30 
-40 

CHARACTERISTICS APPLY FOR INDICATED TRIGGERING MODES 
PRINCIPAL VOLTAGE• 6 V (DC) 
LOAD = "12 OHMS, RESISTIVE 

-30 

TYPICAL FOR I- AND Ill 
•MODES 

-20 -10 0 10 20 
CASE TEMPERATURE !Tel- oC 

30 

92LS-2212 

Fig. 9 Fig. 10 

c 

DC GATE-TRIGGER VOLTAGE CHARACTERISTICS 

ci z 
.... II) 4 
~~ -o 
~> 
"'I 3 
~ .... 
Z<!> 

j~ 
6~ 2 
~ 
I .... 

!cc 
(!) 

0 

CHARACTERISTICS APPLY FOR ALL 
TRIGGERING MODES. 

PRINCIPAL VOLTAGE • 6V (DC) 
LOAD = 12 OHMS, RESISTIVE 

-40 -30 -20 -10 0 10 

CASE TEMPERATURE (TC) - ° C 

Fig. 11 

AXI l.i 

TYPICAL 

20 30 

92LS-1413 

TYPICAL PHASE-CONTROL CIRCUIT 

.-----------<------i LOAD 

IOOK 

O.l,.F 
200V 

0.1,.F 
200V 

B 

T~~* 
D 

120 VAC 
60 Hz 

47'2 
l/2W 

FOR INDUCTIVE LOADS 
CONNECT POINTS C AND 
D TO TERMINALS C AND 
D,RESPECTIVELY 

FOR PHOTOCELL CONTROL 

cl 
CONNECT POINTS A AND B 
TO TERMINALS A AND B, 0.22,.F 
RESPECTIVELY DI 200V 

*RCA TRIAC: 40575 
Fig. 12 
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SUPPLY VOLTAGE 

LOAD VOLTAGE 

THYRISTOR VOLTAGE 

CAPACITOR VOLTAGE 

GATE CURRENT PULSE 

92LM-2146RI 
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DIMENSIONAL OUTLINE 
JEDEC NO. T0-66 

.500 

.470 
DIA 

;~~ (:~:) 1 c~:~) 
t-'·: I 

.360 (9.14) MIN ~ 
......_________ ~ 

.107 

.093 

( 2.72) 
2.36 

.210 

.190 

( 5.33) 
4.83 

PIN 
INSULATING 

EYELETS 

DETAILS OF OUTLINE 
IN THIS ZONE OPTIONAL 

.962 (24.44) ---J 

.958 24.33 I 

.590 ~ 
(l~~~)-

14.48 

2 PINS 

l.350 (8.89) 

R. MAX. 

REFERENCE POINT 
FOR CASE TEMPER­
ATURE MEASUREMENT 

.145 (3.68) R. MAX. 

BOTH ENDS 

2 MOUNTING HOLES 

.152 DIA (3.86) 
.142 . 3.61 

92LM-2144RI 

OJMENSIONS JN INCHES AND MILLIMETERS 

Note: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions that are shown. 

Pin 1: Gate 
Pin 2: Main Terminal 1 
Case: Main Terminal 2 

TERMINAL DIAGRAM 

MAIN TERMINAL 2 
(CASE) 

MAIN TERMINAL I 
92LM-1346R2 

Pin 1: Gate 1 
Pin 2: Main Terminal 1 
Case: Main Terminal 2 

File No.300 

DEFINITIONS OF TERMS AND SYMBOLS 

These tenns and symbols follow the latest recommended stan­
dards ofJEDEC. For conuenience,formerly used symbols have 
been cross-referenced to the new standards. 

PRINCIPAL VOLTAGE DEFINITIONS 

Repetitive Peak Off-State Voltage - VDROM (Formerly VBOM) 
- The maximum instantaneous value of principal off-state vol­
tage which may be applied to the thyristor, including all re­
petitive transient voltages, which will not switch the thyristor 
from the off-state to the on-state with the gate open and at 
specified conditions of thyristor junction temperature. 

Instantaneous Off-State Voltage - VD (Formerly vsx> - The 
instantaneous value of principal voltage, positive or negative, 
applied between main terminals 1 and 2 when the thyristor is 
in the off-state. 

Instantaneous On-State Voltage - VT (Formerly vAA) - The 
instantaneous value of principal voltage, positive or negative, 
when the thyristor is in the on-state at a given instantaneous 
current. 

Critical Rate of Rise of Off-State Voltage - Critical dv/dt -
The value of the exponential rat(e of rise of principal voltage 
below which switching from the off-state to the on-state will 
not occur, and above which switching may occur, under speci­
fied conditions. This rate of rise is defined as follows: 

0.63 VDROM 
dv/dt. == ------

t 
where t is the time required for the principal voltage to rise 

from zero to 0.63 of VDROM' 

Critical Rate of Applied Commutating Voltage -- Commutating 
dv/ cit - The instantaneous rate of rise of principal voltage oc-

curing during commutation which will not cause the thyristor 
to switch to the on-state under specified conditions. 

PRINCIPAL CURRENT DEFINITIONS 

RMS On-State Current - IT(RMSl (Formerly IoN> - The RMS 
value of the principal current when the thyristor is in the on­
state. 

Instantaneous On-State Current - iT (Formerly iAAl - The 
instantaneous value of principal current when the thyristor is 
in the on-state. 

Peak Surge (Non-Repetitive) On-State Current - ITSM (For­
merly iSM) - An overload on-st.ate current of specific time 
duration,' and peak value, which may be conducted through the 
thyristor for one full cycle from a 60-Hz supply in a single­
phase circuit with a resistive load. The thyristor shall be op­
erating within its specified operating volt.age, RMS current, 
gate power, and temperature ratings prior to the surge current. 
The surge current may be repeated aft.er sufficient time has 
elapsed for the device to return to pre-surge thermal equili­
brium conditions. 

Peak Off-State Current - IDROM (Formerly lBOMl - The current 
which flows through the main terminals when the thyristor is 
in the off-state and when the principal voltage (s VDROM 
under specified conditions of junction temperature and with 
the gate open. 

DC Holding Current - IHo (Formerly IHox> - The principal 
current required to maintain the thyristor in the on-state for a 
specified temperature and with the gate open. 

- 7 -
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GATE DEFINITIONS 

DC Gate· Trigger Current - IaT - The gate current which will 
switch a thyristorfrom the off-state to the on-state under spec­
ified conditions of principal voltage and case temperature. 

DC Gate-Trigger Voltage - VGT - The gate voltage required 
to produce the gate-trigger current necessary to switch a thy­
ristor from the off-state to the on-state for specified conditions 
of principal voltage and case temperatute. 

Peak Gate-Trigger Current - IGTM - The maximum gate-trig­
ger current, positive or negative, which is allowed in switching 
a thyristor from the off-state to the on-state for a specified 
time duration. 

Peak Gate Power Dissipation - PGM - The maximum power 
which may be dissipated between the gate and main terminal 1 
for a specified time duration. 

Average Gate Power Dissipation - PG(AV) - The value of 
gate power which may be dissipated between the gate and main 
terminal 1 averaged over a full cycle. 

MISCELLANEOUS 

Principal Volta.ge is the voltage between the main terminals. 
The principal voltage is called positive when the potential of 
main terminal2 is higher than the potential of main terminal 1. 

Principal Current is the current that flows through the ma.in 
terminals. 

Gate-Control led Turn-On Time - tgt (Formerly t0 n) -The time 
interval between the 50 per-cent point at the beginning of the 
gate pulse and the instant when the principal current reaches 
90 per cent of its maximum value during switching of the thy­
ristor from the off-state to the on-state by a gate pulse under 
specified conditions. 

Load Resistance - RL - The value of fi!Ked resistance con­
nected in series with a main terminal of the thyristor and the 
power source. 

Thermal Resistance, Junction-to-Case - 6J-C - The tempera­
ture difference between the thyristor junction and the thyristor 
case divided by the power dissipation causing the temperature 
difference under conditions of thermal equilibrium. 



HIGH-RELIABILITY TRANSISTOR 

RCA-40577* is a high-reliability variant of the 

RCA-2N3118, a triple-diffused transistor. It is espe­

cially processed for high reliability. It is intended for 

Class A and C amplifier, frequency multiplier or oscil­

lator operation in high-reliability, large-signal, high­

power VHF applications in Space, Military, and Indus­

trial communications equipment. 

High-Gain Device for Class A or C 
Operation in VHF Circuits 

e 8 Preconditioning Steps 

Complete Qualification and 
• Lot Acceptance Testing 

e 1.0 Watt Output Min. at 50 MHz 

e 0.4 Watt Output Min. at 150 MHz 

High reliability is assured by eight precondition­

mg steps, including drift temperature measurements 

after the High Temperature Reverse Bias and Power 

Age tests. The 40577 also features complete qualifi­

cation and lot acceptance testing. 

JEDEC T0-5 

H·-1380 

*Formerly RCA-Dev. No. 'I'A7079 

RATINGS 
TYPICAL POWER OUTPUT vs. POWER INPUT 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-EMITTER 
VOLTAGE: 

With V BE = -1.5 volts . . . . . . . . . . . . V CEV 85 V 

With base open. . . . . . . . . . . . . . . . . V CEO 60 V 

EMITTER-TO-BASE VOLTAGE ........ VEBO 4 V 

COLLECTOR CURRENT . . . . . . . . . . . . le 0.5 A 

TRANSISTOR DISSIPATION .......... PT 

At case temperatures up to 25° C ......... . 3 w 
At free-air temperatures up to 25° C . . . . . . . 0.5 W 

At case temperatures above 25° C . . . . . . . . See Fig.4 

TEMPERATURE RANGE: 

COMMON -EMITTER CIRCUIT BASE INPUT. 
CLASS-A SERVICE, 50 MHz 
COLLECTOR -TO-EMITTER VOLTS ( VcE) = 28 
COLLECTOR MILLIAMPERES (IC) = 25 
CASE TEMPERATURE (Tel • 25° C 

0.5 
(/) 

I-

ti 3: 0.4 
I 

I=-
5o.3 
~ 
I-

~ 0.2 
5 
"' ~ 0.1 

~ 
u. 

"' 0 2 Storage & Operating (Junction) . . . . . . -65 to 200 °c 

LEAD TEMPERATURE (During soldering): RF POWER INPUT (PIN) - MILLIWATTS 

At distances ~ 1/32 in. from 
insulating wafer for 10 s max ..... . 230 °c Fig. l 

Information furnished by RCA is believed to be accurate and re­
liable. However, no responsibility is assumed by RCA for its use; 
nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 

RADIO CORPORATION OF AMERICA Trademork{s) ®Registered 

Marco(s) Registrodo(s) 

Printed in U.S.A. 

40577 
8/67 

4 

92LS-1792 

0 z 
~ 
LL 
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ELECTRICAL CHARACTERISTICS 
Case Temperature = 25° C 

Except As fnc/icatecl 

TEST CONDITIONS 

Characteristics Symbols Fre-
quency 

(MHz) 

f 

Collector-Cutoff 25°ca le BO Current 150°ca 

Emitter-to-Base BVEBO 
Breakdown Voltage 

Collector-to-Emitter 
Breakdown Voltage BVcEo<sus) 
(Sustaining) 

Reverse Collector-to-Emitter BVcEX 
Breakdown Voltage 

Output Capacitance Cob 1 

rbb' Cb 'c Product rbb'Cb'c 50 

DC Forward-Current 
hFE Transfer Ratiob 

Small-Signal Forward-Current 
hfe 50 Transfer Ratio 

Real Part of Short-Circuit h· 50 Input Impedance ie(real) 

Real Part of Short-Circuit l/Y 22(real) 50 Output Impedance 

Output Power 
Class-C Service POUT soc 

Pin = 0.1 watt 150d 
(with heat sink) 

Power Gain 
Class-A Service 

PG 50e 
Pout = 0.2 watt 

(with heat sink) 

aTF A = free air temperature. 
bPulse duration 300 µs; duty factor, less than 1.83. 

DC DC 
Collector· Collector-

to-Base to-Emitter 
Voltage Voltage 
(volts) (volts) 

vcs Vee 

30 
30 

28 

28 

5 

28 

28 

28 

28 
28 

28 

csee Figure 9. 
dsee Figure 3. 
esee Figure 5. 

DC DC 
Base Current LIMITS Units 
Volts (Mi 11 iamperes) 

Vse ic le Is Min. Max. 

0 10 nA 
0 5 µA 

0 0.1 4 volts 

10 
0 60 volts pulsedb 

-1.5 0.1 85 volts 

0 6 pF 

25 60 ps 

100 50 275 

25 5 

25 25 75 ohms 

25 500 1000 ohms 

1.0 watt 
0.4 watt 

25 18 dB 

TYPICAL LARGE-SIGNAL OPERATION, CLASS-C SERVICE 

150 MHz OUTPUT 
(LOAD = 50 OHMS) 

L4 COMMON EMITTER CIRCUIT, BASE INPUT. 
CLASS C SERVICE, 150 MH< 
CASE TEMPERATURE (Tc)•25°C 
COLLECTOR-TO-EMITTER VOLTS=~ 

~ 

~ 
I 

-!:i0.75 

~ 
1-
:::i 

~ 0.5 
:::i 
0 
ct: 

"' ~ 0.25 
a.. ... 
ct: 

28 

0 25 50 75 100 125 150 
RF POWER INPUT (PINI-MILLIWATTS 

92CS·l2273RI 

Fig. 2 

- 2 -

C1, C2: 1.5-20 pF 
C3: 4-40 pF 
c4 : 7-100 pF 
C5 : 1800 pF 
C6 : 0.01 µF 

R: 100 ohms, 
variable 

Vee 
92CS-12269RI 

L1: 0.1 µH, 4 turns, No.18 wire, 
114" ID, closely wound 

L2: 750-ohm ferrite choke 
L3: 0.075 µH, 4 turns, No.16 wire, 

114" ID x 318" long 
L4: 0.055 µH, 3 turns, No.16 wire, 

1/4" ID x 114" long 
Q: 40577 

Fig. 3 
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RELIABILITY SPECIFICATIONS • • • • • • • 

In addition to Preconditioning and Group A tests, 
a Qualification Approval test series (Group B tests) is 

performed on each lot. 

Preconditioning ( 100 Per Cent Testing of Each Transistor) 

1. Serialization 

2. Record IcBO' hFE 

10. Power Age, TA= 25° C, VcB = 28 V,t = 340 hours, 
PT = 1 W, free air 

3. Temperature Cycling-Method 107B, Cond. C of 
MIL-STD-202, 5 cycles, -65° C to 200° C 

d11. Record IcBO• hFE at 340 hours 
12. Helium Leak, 1 x.10 -7 cc/sec. max. 

4. Bake, 72 hours minimum, 200° C 13. Gross Leak, MIL-STD-202, Method 112 

5. Constant Acceleration-Method 2006 of MIL-STD-750, 14. Record Subgroups 2 and 3 of Group A Tests 
10,000g, Y1 and Y2 axes 

6. X-Ray 

7. Record ICBO' hFE 

dDelta criteria after 96 hours Reverse Bias Age and 
340 hours Power Age. 
fl ICBO +100% or +5 nanoamperes whichever is greater 

8. Reverse Bias Age, TA = 175° C, VcB = 60 V, 
t = 96 hours 

fl hFE ±203 

Definitions 

d9. Record ICBO' hFE" 

Group A Tes ts 

TEST METHOD 
PER EXAMINATION OR TEST 

MIL-STD-750 

Subgroup 1 
2071 Visual and Mechanical Examination 

Subgroup 2 

3036D Collector-Cutoff Current 

3001D Collector-to-Emitter Breakdown Voltage 

3026D Emitter-to-Base Breakdown Voltage 

3011D Collector-to-Emitter Breakdown Voltage 

3076 DC Forward-Current Transfer Ratio 

Subgroup 3 
3236 Output Capacitance 

See Fig.3 Power Output 

See Fig.5 RF Power Output (Min. Eff. = 45%1 

3306 Small-Signal Forward-Current 

Transfer Ratio 

Subgroup 4 

3036D Collector-Cutoff Current 

3201 Input Impedance 

3231 Qutput Admittance 

f Pulsed through an inductor (25 µH); duty factor = 50%. 

Delta (fl): Delta shall be determined by subtracting the para­
meter value measured before application of stress 
from the value measured after the application of 
stress. 

LIMITS 
CONDITIONS LTPD SYMBOL UNITS 

Min. Max. 

10 
- - - - - -

5 
V CB = 30V, IE = 0 - le BO - 10 nA 

le= 100 µA, VBE = -1.5 V - BVcEV 85g - volts 

IE = 100 µA, Ic = 0 - BVEBO 4 - volts 

IC= 10 mAf 

lB = 0 - VcEO 60g - volts 
Ic = 100 mA, VcE = 5V - hFE 50 275 

5 
f = 0.1to1.0MHz, VcB=28V, 

IE= 0 - Cob - 6.0 pF 

f = 50 MHz, VcE = 28V 
Pin = 0.1 W - PouT 1.0 - watts 

VcE = 28 V, PIN= 0.1 W 

f = 150 MHz - PouT 0.4 - watts 

Ic = 25 mA, VcE = 28 V 

f = 50 MHz - hfe - 5.0 

15 

TA= 150°c, VcB = 30 v - le BO - 5 µA 

VcE = 28 V, le = 25 mA 
f = 50 MHz - hie 25 75 ohms 

v CE = 28 v' Ic = 25 mA 
f = 50 MHz - Y22 1 2 mmho 

gMeasured at a current where the breakdown voltage is a minimum. 

- 3 -
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General Reliability Specifications that are applicable to all rf power transistors are given in booklet RFT -701 
and must be used in conjunction with the specific Preconditioning, Group A Tests, and Group B Tests shown below. 

Group B Testsh 

TEST METHOD 
PER EXAMINATION OR TEST CONDITIONS 

Ml L·STD·750 

Subgroup 1 (13 Samples) 

2066 Physical Dimensions JEDEC T0-5 Pkg. 

Subgroup 2 (13 Samples) 
2026 Solderability Omit aging, Dwell time = 

10 s ± 1 s 
1051 Thermal Shock (Temp. Cycling) Test Condition C 
1056 Thermal Shock (Glass Strain) Test Condition B 

Seal (Leak Rate) Method 112 of MIL-STD-202 
Test Cond. C, procedure III; 
Test Cond. A for gross leaks 

1021 Moisture Resistance 

Subgroup 3 (13 Samples) 
2016 Shock 1,500 g, 0.5 ms, 5 blows each 

orientation: 
X1, Y1• Y2, Z1 

2046 Vibration Fatigue Nonoperating 
2056 Vibration Var. Freq. -
2006 Constant Acceleration 20,000 G Y1, Y2 

Subgroup 4 (13 Samples) 
2036 Terminal Strength (Lead Fatique) Test Cond. E 

Subgroup 5 (13 Samples) 
1041 Salt Atmosphere 

Subgroup 6 (25 Samples) 
1031 High Temperature Life (Non-operating) T storage = 200° C 

t = 1000 hrs. 

Subgroup 7 (25 Samples) 
1026 Steady-State Operation PT = 1.5 W, Tc = 100° C 

t = 1000 hrs. VcB = 40 V 

TEST METHOD LIMITS 
PER EXAMINATION OR TEST CONDITIONS SYMBOL UNITS 

MIL·STD-750 Min. Mox. 

End Points 
Subgroups (2, 3, 5, 6) 

3036D Collector Base Cutoff Current V CB = 30 V, IE = 0 le BO 1.0 µA 
30010 Collector Base Breakdown Voltage VBE = -1.5 V, le= 100 µA BVCEV 80 
3076 DC Forward-Current Transfer Ratio le =100 mA, VcE = 5 V hFE 35 325 -

hAcceptance/Rejection Criteria of Group B tests: For an LTPD plan of 73 the total sample size is 115 for which the maximum 
number of rejects allowed is 4. Acceptance is also subject to a maximum of one ( 1) reject per Sub-group. Group B tests are per­
formed on each lot for Qualification or Lot Acceptance. 

i Pulsed through an inductor (25 mH); duty factor= 503. 

kMeasured at a current where the breakdown voltage is a minimum. 

- 4 -
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TYPICAL CLASS A-SERVICE OPERATION, 50 MHz NEUTRALIZED 

DISSIPATION DERATING CURVE OUTPUT 
(LOAD • 50 OHMS) 

a: 4 
OU> 
1-1-
"'I-

~~ 
:1 3 

1-Z 
0 

:Ii ..... 
:::> q: 

2 :Ii n: 
x"' 
q:"' 
::i:o 

0 

25 

20 

al 
0 

I 
~ 15 

z 
Ci 
"' a: 10 
UJ 
31: 
~ 

5 

0 

CASE TEMPERATURE (Tel 
FREE AIR TEMPERATURE 

(TFA) 

-50 

Tc 

TFA 

0 50 IOO 150 200 

TEMPERATURE-C 0 

92CS-12281RI 

Fig. 4 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
CLASS A SERVICE, 50 MHz 
COLLECTOR-TO-EMITTER VOLTS (VcEl=28 
COLLECTOR MILLIAMPERES (Icl=25 
CASE TEMPERATURE (Tcl=25° C 

100 200 300 400 500 
POWER OUTPUT ( PouTl-MILLIWATTS 

92CS-12277 

Fig. 6 

Ci: 7-iOO pF 
C2: 8-60 pF 
C3: i4-i50 pF 
C4: 6-80 pF 

C5. C6: 0.005 µF 
C7: 0.9-7 pF 

92CS-12270RI 

Li: O.i2 µH, 3 turns, No.i6 wire, 
7 /i6" ID x i/4" long, 
tap at i turn from ground 

L2: 0.23 µH, 5 turns, No.i6 wire, 
7 /i6" ID x i/2" long, tap 
at 3 turns from collector 
terminal 

Q: 4057 

Fig. 5 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
CLASS-A SERVICE, 50 MHz 
OUTPUT POWER MILLIWATTS=200 
CASE TEMPERATURE (TC)=25°C 
COLLECTOR-TO-EMITTER VOLTS= V 

25 
R;:~ 

40 
28 

20 ~o 20 
IJl 
0 \/: 
I =12 

G 15 
~ 
z 
<C 10 "' a: 
UJ 

~ 5 

10 20 30 40 50 60 70 80 90 100 
COLLECTOR CURRENT (IC) -MILLIAMPERES 

92CS-12276RI 

Fig. 7 

TYPICAL LARGE-SIGNAL OPERATION, CLASS-C SERVICE, 50 MHz 
OUTPUT 

COMMON EMITTER CIRCUIT, BASE INPUT. 
CLASS-C SERVICE, 50 MHz 
CASE TEMPERATURE (Tcl=25° C 
COLLECTOR TO EMITTER VOLTS= VcE 

"' ..... 
~ 
31: 

I 
0 
~ 
..... 
:::> 
a.. ..... 
:::> 
0 
a: 
UJ 
31: 
0 
a.. 
LL 0.5 
a: 

0 20 40 60 80 100 
RF POWER INPUT (P1Nl-MILLIWATTS 

Fig. 8 

28 

120 140 

92CS- 12272RI 

- 5 -

Ci: 70-350 pF 
C2, C4. C5: 7-iOO pF 

C3: o.oi µF 
C6: 0.002 µF 
c 7: 0.02 µF 

R: 1000 ohms, 
variable 

c (LOAD=50 OHMS) 
4 L4 

Vee 
92CS-1226BRI 

Li: o. i3 µH, 4 turns, No. i8 wire, 
i/4" ID, closely wound 

L 2: 2.4 µH, choke, 
Miller Part No.4606 

L3: 0.6 µH, 10 turns, No.i8 wire, 
3/8" ID, closely wound 

L4: 0.6 µH, 10 turns, No.i8 wire, 
3/8" ID, closely wound 

Q: 40577 

Fig. 9 
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TYPICAL SMALL-SIGNAL OPERATION CHARACTERISTICS 

CASE TEMPERATURE (Tcl=25° C 
FREQUENCY•50 MHz 

GAIN-BANDWIDTH PRODUCT IN 
MHz=fT 

0 5 10 15 20 25 30 35 40 45 50 
COLLECTOR-TO-EMITTER VOLTS (.VCEl 

92CS-12286 

Fig. 10 

FREQUENCY= I MHz 
CASE TEMPERATURE (Tcl=25° C 
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Fig. 12 

llY22(reall ____ Cob 60 1200 
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Fig. 14 

0 
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COLLECTOR-TO-EMITTER VOLTS (VcEl =28 
CASE TEMPERATURE !Tel • 25° C 
FREQUENCY = 50 MHz 

~ 
:Ii 
I 
~ --I-u 
:::> 
0 

~3 
a.. 
:c 
I-

j2 
0 z 
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Fig. 11 

COLLECTOR-TO-EMITTER VOLTS IVcEl=28 
FREQUENCY=50 MHz 
CASE TEMPERATURE 1Tcl=25° C 
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DIMENSIONAL OUTLINE 
JEDEC No.T0-5 

.370 (9.40) 

.335 8.51 
DIA. 

335 (8.51) 

[ 
.305 7.75 J 

DIA. 

L_ --~t 
.100 (2 54) 

MIN. 

.125 /3.18\ 
.009~229} 

.260 (6.60) 

.240 6.10 

t SEATING PLANE 

1.5 138.10) 

DETAILS OF OUT­
LINE IN THIS 

ZONE OPTIONAL 
D 0 

MIN. 

LEAD 
INSULATING 

EYELETS 

.200 
(5.08) 
DIA. 

1 .100 
(2.54) 

3 LEADS 

.019 (.483) DIA 

.016 .406 . 

.034 (.864) 
.028 .711 

Note 

INDEX TAB 92CS-12656R2 

Dimensions in parentheses are in millimeters and 
are derived from the basic inch dimensions as indi­
cated. 

TERMINAL CONNECTIONS 

Lead 1 - Emitter 

Lead 2 - Base 

Lead 3 - Collector, 
Case 

- 7 -
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HIGH-RELIABILITY TRANSISTOR 
RCA-40578* is a high-reliability variant of the 

RCA-2N3866, an epitaxial n-p-n planar transistor of 

"overlay" emitter electrode construction. It is espe­

cially processed for high reliability. It is intended for 

Class A, B, and C amplifier, frequency multiplier, or 

oscillator operation in high-reliability, driver or pre­

driver stages, VHF-UHF applications in Space, Military, 

and Industrial communications equipment. 

High reliability is assured by eight preconditioning 

steps, including drift temperature measurements after 

the High Temperature Reverse Bias and Power Age 

tests. The 40578 also features complete qualification 

and lot acceptance testing. 

*Formerly RCA-Dev. No. TA7080 

RATINGS 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE 
VOLTAGE ................ . 

COLLECTOR-TO-EMITTER 
VOLTAGE: 

With external base-to-emitter 
resistance ................ . 

RBE = 10 ohms 

With base open .............. . 

EMITTER-TO-BASE VOLTAGE .... . 

COLLECTOR CURRENT . . . . . . . . . le 
TRANSISTOR DISSIPATION.. . . . . . PT 

At case temperatures up to 25° C ......... . 
At free-air temperatures up to 25° C ......•• 

At temperatures above 25° C ............ . 

TEMPERATURE RANGE: 

55 v 

55 v 

30 v 
3.5 v 
0.4 A 

5 w 
1.0 w 

See Fig. 1 

Storage & Operating (Junction). . . . . -65 to 200 

LEAD TEMPERATURE (During soldering): 

At distances~ 1/32 in. from 
seating plane for 10 s max. 230 

High-Gain Device for Class A,B, or C 

Operation in VHF-UHF Circuits 

JED EC 
T0-39 

H-1381 

es Preconditioning Steps 

eComplete Qualification and Lot Acceptance Testing 

•High Power Gain, Unneutralized Class C Amplifier 
At 400 MHz, l W output with 10 dB gain (min.) 

250 MHz, l W output with 15 dB gain (typ.) 
175 MHz, l W output with 17 dB gain (typ.) 
100 MHz, l W output with 20 dB gain (typ.) 

a:"' 
~I-
"'!< 
"'~ ~I 
a: z 
I- 0 

J: !;( 
::> 0.. 

J:"' 
X</l 

~o 

o±l:L' 
-100 

DISSIPATION DERATING CURVE 

-50 0 50 100 150 200 

TEMPERATURE-°C 

Fig.1 
92CS-10446R3 

Information furnished by RCA is believed to be accurate and re­
liable. However, no responsibility is assumed by RCA for its use; 
nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 

RADIO CORPORATION OF AMERICA 
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 

Trademark{s) @ Registered 

Marca{s) Registroda{s) 

Printed in U.S.A. 

8/67 

0 
z 
...! 
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Characteristic 

Collector-Cutoff Current 

Collector-to-Base 
Breakdown Voltage 

Collector-to-Emitter 
Voltage (Sustaining) 

Emitter-to-Base 
Breakdown Voltage 

Collector-to-Emitter 
Saturation Voltage 

Collector-to-Base Capacitance 
(Measured at 1 MHz) 

RF Power Output 
Class-C Amplifier,Unneutralized 

At 100 MHz 
At 250 MHz 
At 400 MHz (See Fig.3) 

Gain-Bandwidth Product 

ELECTRICAL CHARACTERISTICS 
Case Temperature= 25° C 

TEST CONDITIONS 

Symbol 
DC DC 

Collector Base 
Volts Volts 

Vcs vce Vse le 

ICEO 28 

BVcao 0 

V CER(sus)a 

VcEo<sus) 

BVEBO 0.1 

VcE<sat> 

Cob 30 0 

PouT 28b 
28b 
28b 

fT 15 

DC 
Current 

(mA} 

Is 

0 

0 

20 

awith external base-emitter resistance (RBEl = 10 Q. 

bvcc value. 

cFor PIN = 0.05 W; minimum efficiency = 60%. 

dFor PIN = 0.1 W; minimum efficiency = 50%. 

eFor PIN = 0.1 W; minimum efficiency = 45%. 

LIMITS 
Units 

le Min. Max. 

- 100 nA 

0.1 55 - v 

5 55 - v 
5 30 - v 

0 3.5 - v 

100 - 1.0 v 

- 3.0 pF 

1.8 (typ. )~ 
1.5 (typ.) w 
l.Oe l 

50 800(typ.) MHz 

POWER OUTPUT vs. FREQUENCY RF AMPLIFIER CIRCUIT FOR POWER-OUTPUT TEST 
(400-MHz Operation} 

COLLECTOR SUPPLY VOLTAGE (Vee>= 28 v 
CASE TEMPERATURE (Tel= 25°C 
RF POWER INPUT = PIN 

f 'i=- 2.01--~~~~~;--~~~~~;--~~-+-~--f~--t 
::::> 

~ 
I­
::> 
Q. 
I­
::> 
0 
a:: 
"' ;i:: 
0 
Q. 

"­a:: o.a1--~~~~~;--~~~~~,.._~~_,._......---.~--1 

0.6 
100 200 400 600 800 

FREQUENCY- MHz 
92CS-1~146 

Fig. 2 

-2-

3-35 pf 
8-60 pF 
12 pF 
1,000 pF 
0.9-7?F 
2turns No.18wire, 
1/4" ID, 1/8" long 

VEE =-28 V 92CS-13145RI 

L2: 

L3,L4: 
Ls: 

R1: 

Q: 
Fig. 3 

Ferrite rf choke, 
l turn, Z = 450 D. 
RF choke, 0.1 µH 
2-1/2 turns, No.18,wire, 
l/4" ID, 3/16" long 

5.6 D., l w 
40578 



40578 ______________________________ FILE NO. 298 

RELIABILITY SPECIFICATIONS • • • • 

In addition to Preconditioning and Group A tests·, 
a Qualification Approval test series (Group B tests) is 

performed on each lot. 

Preconditioning (100 Per Cent Testing of Each Transistor) 

1. Serialization dn. Record lcEO• hFE• V CE at 340 hours 

2. Record lcEO• hFE 12. Helium Leak, 1x10-7 cc/sec. max. 

13. Gross Leak, MIL-STD-202, Method 112 

• 

3. Temperature Cycling-Method 107B Cond. C of MIL­
STD-202, 5 cycles, -65° C to 200° C 

14. Record Subgroups 2 and 3 of Group A Tests 

• • 

4. Bake, 72 hours minimum, 200° C 

5. Constant Acceleration-Method 2006 of MIL-STD-750, 
dDelta criteria after 96 hours Reverse Bias Age and 340 
hours Power Age 

10,000g, Y1 and Y2 axes 

6. X-Ray +1003 or +20 nanoamperes whichever is greater 

7. Record 1cEO• hFE 

8. Reverse Bias Age, TA = 200° C, VcB = 50V, 
t = 96 hours 

±203 

Definitions 

d9. Record 1cEO• hFE 

10. Power Age, TA= 25° C, VcB = 28V,t = 340 hours, 
PT = 1 W, free air 

Delta (t,): Delta shall be determined by subtracting the para­
meter value measured before application of stress 
from the value measured after the application of 
stress. 

Group A Tests 

TEST METHOD LIMITS 
PER EXAMINATION OR TEST CONDITIONS LTPD SYMBOL UNITS 

MIL-STD-750 Min. Max. 

Subgroup l 10 
2071 Visual and Mechanical Examination - - - - - -

Subgroup 2 5 
3041D Collector-Cutoff Current VcE=28V - lcEO - 100 nA 
3001D Collector-to-Base Breakdown Voltage le= 100 µA - BVcBO 55 - volts 
3026D Emitter-to-Base Breakdown Voltage IE= 100 µA - BVEBO 3.5 - volts 
3011D Collector-to-Emitter Breakdown 

Voltage le= 0 to 5 mAf - BVcEo 30g - volts 
30llB Collector-to-Emitter Breakdown 

Voltage le= o to 5 mAf 
RBE = 10 Q - BVCER 55g - volts 

3071 Collector-to-Emitter Saturation Voltage le = 100 mA, IB = 20 mA - VcE<sat) - 1 volt 
3076 DC Forward-Current Transfer Ratio le = 100 mA, V CE = 5 V - hFE 10 - -

Subgroup 3 5 
3236 Output Capacitance VcB=30V - cob - 3.0 pF 
3261 Extrapolated Unity Gain Frequency le= 50 mA, VcE = 15 V, 

f = 200 MHz - fT 500 - MHz 
See Fig. 3 RF Power Output (Min. Eff. = 453) VcE = 28 V, PIN= .1 W, 

f = 400 MHz - PouT 1.0 - watts 

Subgroup 4 15 
3036D Collector-Cutoff Current TA= 150° C ± 3° C, 

VcB = 30 V - le BO - 100 µA 
3076 DC Forward-Current Transfer Ratio TA= -55° C ± 3° C, 

le = 100 mA, V CE = 5 V - hFE 5 - -

f Pulsed through an inductor (25 µH); duty factor = 503. 
gMeasured at a current where the breakdown voltage is a minimum. 

- 3 -
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General Reliability Specifications that are applicable to all rf power transistors are given in booklet RFT-701 
andmustbeusedin conjunction with the specific Preconditioning, Group A Tests, and Group B Tests shown below. 

Group B Tes ts 

TEST METHOD 
PER EXAMINATION OR TEST CONDITIONS 

MIL-STD-750 

Subgroup 1 (13 Samples) 
2066 Physica:_ Dimensions 

Subgroup 2 (13 Samples) 
2026 Solderability 
1051 Thermal Shock (Temp. Cycling) Test Condition C 
1056 Thermal Shock (Glass Strain) Test Condition B 
2036 Terminal Strength (Tension) Test Condition A, weight = 

5 lbs. time = 15 s each 
terminal 

Seal (Leak Rate) Method 112 of MlL-STD-202 
Test Cond. C, procedure Illa 
Test Cond. A for gross leaks 

1021 Moisture Resistance 10-8 cc/s 

Subgroup 3 03 Samples) 
2016 Shock 1,500 g, 0.5 ms,.5 blows each 

orientation: 

2046 Vibration Fatigue 
X1, Y1, Z1, (15 blows total) 

Nonoperating 
2056 Vibration Var. Freq. -
2006 Constant Acceleration 20,000 G Y1, Y2 

Subgroup 4 (13 Samples) 
2036E Terminal Strength (Lead Fatigue) 

Subgroup 5 (13 Samples) 
1041 Salt Atmosphere 

Subgroup 6 (25 Samples) 
1031 High Temperature Life (Nonoperating). T storage = 200° C 

Subgroup 7 (25 Samples) 
1026 Steady-State Operation TFA = 25° Ct= 1000 hrs. 

PT = 1 W, V r:B = 28 V 
free air, no heat sink 

TEST METHOD LIMITS 
PER EXAMINATION OR TEST CONDITIONS SYMBOL UNITS 

Ml L-STD-750 Min. Mox. 

End Points 
Subgroups (2, 3, 5, 6, 7) 

30410 Collector-to-Emitter Cutoff Current VcE = 28 V IcEo - 1.0 µA 
3011B Collector-to-Emitter Breakdown 

Voltage Ic = 5 mA Onductive)i 
sok RBE = 10 BVcER - volts 

See Fig. 3 RF Power Output (Min. Eff. = 45%) VcE = 28 V, PIN= 0.1 W, 
f = 400 MHz PouT 0.95 - watts 

3076 DC Forward-Current Transfer Ratio Ic=lOOmA VcE=5V hFE 9 - -
3026D Emitter-to-Base Breakdown Voltage IE= 100 mA BVEBO 3.0 - volts 

hAcceptance/Rejection Criteria of Group B tests: For an LTPD plan of 7% the total sample size is 115 for which the maximum 
number of rejects allowed is 4. Acceptance is also subject to a maximum of one ( 1) reject per Sub-group. Group B tests are 
performed on each lot for Qualification or Lot Acceptance. 

i Pulsed through an inductor (25 mH); duty factor = 50%. 

kMeasured at a current where the breakdown voltage is a minimum. 

- 4 -



40578 ______________________________ FILE HO. 298 

GAIN-BANDWIDTH PRODUCT vs" COLLECTOR CURRENT 

CASE TEMPERATURE lTcl = 25°C 
1000 

N 

)../1 ~ J: 
:!: 

~ 
~ ~ I 800 i;;::: -, IS --+---I 

'k ~01..1..ECTOR-'i=o:>l ~ 
I- ~ ~"''"~ ~ 0 
::> 600 ~-i'"'-...., lo 0 
0 o<~ a: 
11. 
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I-

C'~; .. 6' 0 400 
i 
0 z 
<[ 
m 
I 
z 200 
<i 
C> 

0 20 40 60 80 100 

COLLECTOR CURRENT (Icl-mA 
92CS-13158 

Fig.4 

SERIES INPUT REACTANCE vs. FREQUENCY 

COLLECTOR CURRENT = IC 
COLLECTOR-TO-EMITTER VOLTAGE IVcEl = 15 V1-------+---i 
CASE TEMPERATURE {T cl • 25°C 

16 

SERIES INPUT RESISTANCE vs. FREQUENCY 

COLLECTOR CURRENT = IC 
COLLECTOR-TO-EMITTER VOLTAGE (VcEl • 15 V 
CASE TEMPERATURE ITcl. 25°C 

35 

15 

50 6 8 
100 

FREQUENCY-MHz 

Fig. 5 

4 
500 

92CS-13150 

SERIES INPUT RESISTANCE & REACTANCE vs. FREQUENCY 

COLLECTOR-TO-EMITTER VOLTAGE lVcEl = 28 V 
COLLECTOR CURRENT IIcl = 25 mA 
CASE TEMPERATURE (T cl = 25°C 

40 20 
c; 
I 3o 
~ 
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"' iii 
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Fig.6 Fig.7 
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PARALLE.L OUTPUT RESISTANCE vs. FREQUENCY 

COLLECTOR CURRENT = I8 
COLLECTOR-TO-EMITTER V L TAGE (VcEl = 15 V 
CASE TEMPERATURE (Tel = 25°C t--------+-----< 

50 6 8 100 

FREQUENCY-:- MHz 

Fig.8 

PARALLEL OUTPUT RESISTANCE & 
CAPACITANCE vs. FREQUENCY 

COLLECTOR-TO-EMITTER VOLTAGE (VcEl = 28 V 
COLLECTOR C:URRENT (Icl = 25 .mA 
CASE TEMPERATURE <Tel = 25°C 

- 50 
6 

100 
FREQUENCY~MHz 

Fig. 10 

4 
500 

92CS-13154RI 

4 
500 

92CS-13149RI 

- 6 -

PARALLEL OUTPUT CAPACITANCE vs. FREQUENCY 

COLLECTOR CURRENT = Ic 
COLLECTOR-TO-EMITTER VOLTAGE (VcEl = 15~ 
CASE TEMPERATURE (Tel = 25°C 

50 
6 8 

100 
FREQUENCY-MHz 

Fig.9 

= 25 mA 

100 

4 
500 

92CS-13155 

VARIATION OF COLLECTOR-TO-BASE CAPACITANCE 

FREQUENCY = I MHz 
CASE TEMPERATURE (T cl = 25°C 

lL 8 0. 

I 
-:a ,, 0 
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w 
u z 
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I 

0 I ... 
I 

2 a: 
0 ... 
u w 
:J 
0 
u 
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COLLECTOR-TO-BASE VOLTS (Vcsl-V-
92CS-13157RI 

Fig. 11 
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DIMENSIONAL OUTLINE 
JEDEC T0-39 

.370 (9.40) 

.335 8.51 
DIA . 

. 335 (8.51) 

[ 
.305 7.75 J 

DIA. 

L__ -]~ 
.100 (2.54) 

MIN. 

.125 (3.18\ 
.009 2291 

DETAILS OF OUT­
LINE IN THIS 

ZONE OPTIONAL 

LEAD 
INSULATING 

EYELETS 

.034 (.864) 

.028 .711 

INDEX TAB 

.260 (6.60) 

.240 6.10 

i SEATING PLANE 

0 D ~ '' •i::'" 
(~.~~) .0193 (-~~~D)S DIA 
DIA. .016 .406 . 

1 .100 
(2.54) 

92CS-12656R2 

DIMENSIONS IN INCHES AND MILLIMETERS 

Note: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 

TERMINAL CONNECTIONS 

Lead No. 1 - Emitter 

Lead No. 2 - Base 

Case, Lead No. 3 - Collector 

-7-
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