























































































































































































































































































































DIFFUSED
RBA JUNCTION

SILICON RECTIFIERS

RCA-40266 and 40267 are hermetically sealed
silicon rectifiers of the diffused junction type,
intended principally for use in power supplies
for transistor high-fidelity amplifiers. They
are also useful in other applications requiring
large dc supply currents at relatively low voltages.

These rectifiers are designed for use with
capacitor-input filters, and have a dc forward
current capability of 2 amperes at case tempera-
tures up to 105°C, and of 500 milliamperes at
free-air temperatures up to 75°C. They differ
only in their Peak Reverse Voltage ratings (100
volts max. for RCA-40266; 200 volts max. for
RCA-40267).

The 40266 and 40267 feature the same superior
junction characteristics as the industry proved,
extensively used RCA-IN1763 and IN1764 — charac-
teristics made possible by RCA’s special, pre-
cisely-controlled diffusion technique. They also
utilize the same welded, hermetically sealed,
axial-lead package (JEDEC DO-1) for protection
against moisture and contamination.

DIFFUSED-JUNCTION
SILICON RECTIFIERS

For Industrial and i
Consumer-Product i,
Applications

Features:
e high output-current capabilities

fFHé‘N;i 15 {

2 amperes max. for heat-sink operation
0.5 ampere max. for free-air operation

e superior junction characteristics
e hermetically sealed JEDEC DO-i package

RECTIFIER SERVICE

Maximum Ratings — dbsolute-Maximum Values
For supply frequency of 60 cps and with capacitor-input filter

40266 40267

PEAK REVERSE VOLTAGE, PRV. 100 200 max. volts
RMS SUPPLY VOLTAGE, VRys . 35 70 max. volts
FORWARD CURRENT:
At case temgeratures
up to 105° C:
DC, Ip . . . . . . . . 2 2  max. amp
PEAK REPETITIVE, ipp . 10 10 max. amp
SURGE, ig* . . . . . . 35 35 max.  amp
At case temgeratures )
above 105° C See Fig.l

* For a "turn-on" transient of 2milliseconds duration.

40266 HO267

At free-air temperatures

up to 75° C:

DC, I . . . . . . . . 500 500 max. ma

PEAK REPETITIVE, ipp . 5 5 max. amp

SURGE, ig* . . . . . . 35 35 max.  amp
At free-air temperatures

above 759 C. See Fig.2

RATING CHARTS FOR RCA-40266 AND 40267
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RESISTANCE VALUES IN OHMS.
CAPACITANCE VALUES IN pF.

92CS - 12i40RI

Q = RCA Type 40517

File No. 276 40517
TABLE 11l
GROUP C TESTS*
INITIAL AND ENDPOINT
Lot CHARACTERISTICS TESTS
Sub- MIL-STD Tolerance RCA-40517 .
aroup Test 750 | Per Cent | chapae. | MIL-STD — — Units
Reference | Defective teristic 750 Test [nitial End Point
Test | Reference Conditions Values Values
% Min. | Max. | Min. | Max.
BAROMETRIC Normal
PRESSURE REDUCED mounting
(ALT. OPER.)
Pressure
Measurement 8 mm Hg
1 during test 1001 15 for 60 seconds
min,
COLLECTOR CUTOFF Vep = 30V
CURRENT leso 3036D de — 1.0 — — uA
THERMAL ] .
RESISTANCE Bj-a 3151 0.875 C/mW
* This inspection shall be conducted on the initial lot and thereafter every 6 months.
] L2 = NOTE 1: (NEUTRALIZATION PROCEDURE): (A) CONNECT A
Ca|» = ', | E(NOTE 2) 450-MHz SIGNAL GENERATOR (WITH Rg = 50 OHMS) TO THE
0.3-5 A~ A INPUT TERMINALS OF THE AMPLIFIER. (B) CONNECT A 50-OHM
N (NOTE N7 knotE 3)! 0.3-5 RF VOLTMETER ACROSS THE OUTPUT TERMINALS OF THE
v (NolTE 2) 500 Wil O AMPLIFIER. (C) APPLY Vg, AND WITH THE SIGNAL GENERA-
N - L~ cq VouT TOR ADJUSTED FOR 5 mV OUTPUT FROM THE AMPLIFIER,
~9~g TUNE C1,C3, AND C4 FOR MAXIMUM OUTPUT. (D) INTERCHANGE
00 B ¢)708 THE CONNECTIONS TO THE SIGNAL GENERATOR AND THE
Res500 = me é = RF VOLTMETER. (E) WITH SUFFICIENT SIGNAL APPLIED TO
< - T THE OUTPUT TERMINALS OF THE AMPLIFIER, ADJUST C. FOR
. A MINIMUM INDICATION AT THE INPUT. (F) REPEAT STEPS
= ®1/2 TURN, No.I6 WIRE; LOCATED (A), (B), AND (C) TO DETERMINE IF RETUNING IS NECESSARY.
1/4" FROM AND PARALLEL TO L2
5007 6800 NOTE 2: L; & L>—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 EMITTER AND BASE LEADS.

Fig. 1 - Nevtralized amplifier circuit used to measure 450-MHz power gain and noise figure for RCA-40517
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PULSED POWER SUPPLY FOR NOISE SOURCE

l <

UHF NOISE SOURCE

TYPE 349A
OR EQUIVALENT)

HEWLETT-PACKARD
¢ —

2

450- MHz NOISE FIGURE
50-Q R RF AMPLIFIER 60-MHx (MEASUREDWITH
10-08 — " (ee Fig.1 [P AND e ampLIFIER[ P HEWLETT-PACKARD
PAD FOR CIRCUIT) 450/390-MHz + TYPE 342A

"MIXER OR EQUIVALENT)

a
390- MHz
OSCILLATOR
(HEWLETT-PACKARD
TYPE 608C
OR EQUIVALENT)

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

NOTE: Careful shielding must be used between input and out-

[ % 3 oxa :_E:_«E’ | put to keep signal feed-through to an absolute minimum.
319 MHz SIGNAL| = W RF VTVM
gesnvssggn_ (HF-TYPE) (BOONTON PROCEDURE:
PACKARD EEZEM?LE%?? 1. Before inserting the transistor in the test fixture, connect
Rty WITH a short_circuit between the collector and emitter terminals
UNTERMINATED of the fixture and adjust the 31.9-MHz input for 0.5 V RMS
at the emitter terminal.

Q = RCA Type 40517

2. Remove the short circuit between the collector and emitter
92C5-14465 terminals of the fixture, insert the transistor to be tested,
and adjust Veo and Vex for Vos = 6V, 1 = 2 mA.

3. Read rw/C. on rf-voltmeter scale (r/C. in picoseconds = 10
times meter indication in millivolts) (1 millivolt = 10 pico-
seconds).

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

250

€——————— 3 TURNS MNo. |5
250 WIRE 3/8" 0.D.
x |-1/4" LONG

CAPACITANCE VALUES IN pF.

92CS-1214IRI

Q = RCA Type 40517

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

-5.
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40517
TABLE 1l
GROUP B TESTS
INITIAL AND ENDPOINT
Lot CHARACTERISTICS TESTS
Sub MIL-STD TP°'e’Ca"°f RCA-40517
) Test 750 er Lent |charac-| MIL-ST — ——1 Units|
group Reference | Defective |jorhio 75% D Test Initial End Point
Test | Reference | Conditions Values Values
% Min.| Max. | Min. | Max.
PHYSICAL DIMENSIONS
1 (See Dimensional Out- 2066 20 — — — — — — _
line Drawing on page 6)
SOLDERABILITY 2026
Solder Temp. = 230 + 5°C| Omit Aging T 254 30
TEMPERATURE- Icmo 3030 | AT lg\? _ o | - 0 | oA
CYCLING TEST 1051
(Condition C)
THERMAL-SHOCK TEST:
Tmin = 072 1056 Ta= 2543
- Test Condi- hrg 3076 Vee=1V 30 150 30 —
40 tion A lc=3mA
Tmax = 100 s °C
) . Mllé—STD
0 - 02
Helium
Method 112 atm
SEAL LEAK RATE TEST LT%?; Hethod 112 o e e o P
Helium leak test P’°°|‘l*?‘;\’e
Bubble test — 150°
Bubble Mllé(-)gTD Ta = 150°C
Test 02 (min.)
Condition A 1 minute
Ta=2543°C
| 3036D A v — 10 — 10 nA
MOISTURE- B0 Vop =15V
¥E§.ITSTANCE 1021 T = 2513°C
hrg 3076 Veg =1V 30 150 30 —
|c =3mA
SHOCK TEST:
II‘IOI(\)l-OPERATING
500 G's, 0.5 ms 2016 o
5 blows each in X, loso 30 [AZHBEC L g | — | 0 |
Y1, Y2, and Z; planes s =15V
VIBRATION FATIGUE
3 TEST: NON-OPERATING 2046 10
60 + 20 Hz, 20 G's
VIBRATION VARIABLE- 2056 Ta=25+3C
FREQUENCY TEST hrg 3076 Veg =1V 30 150 30 —
CONSTANT-ACCELERA- 2006 lo =3 mA
TION TEST: 20,000 G's
4 SALT-ATMOSPHERE TEST 1041 20 — — _ _ _ _ _ _
2036
5 TERMINAL STRENGTH TEST | Test Condi- 20 — — — _ _ _ _ —
tion E
HIGH-TEMPERATURE Ta=25+3°C o _
. LIFE T(;EST loso 3036D Von = 15V 10 20 nA
(NON-OPERATING): 1031 A= 10 5
Ta =200 + 10°C % h Ta=2543°C
Duration = 1000 hrs, FE 3076 Vop = 1V 3 | 150 | 4 -
|c =3mA
STEADY-STATE OPERA- _ o
TION LIFE TEST: loso 3360 | JAZBREC L b | — | 2 |
Comm(ZJn-Ba?feCCircuit . CB =
7 Ta=2543° 026 A= 109 °
V3B= 10to 15V dc % Ta=25+3°C
Pr = 200 mW hrg 3076 Vog=1V 30 150 24 —
Duration = 1000 hrs. lc=3mA
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DIMENSIONAL OUTLINE

JEDEC-TO-72
.230(5.84
.209 5.31
DIA—]
.|95(4.95
178\4.52
[~—DIA —>
.210(5.33
030 (.762)
M fx' .170 l4.32

SEATING L <
PLANE 500 (I2 7)

L250 (6.35) MIN.
D NOTE 2
L 050 (1.27) MAX.
4 LEADS
019 (.482 NOTE 2
.06 \.406
NOTE 2 100(254) T.P.
050(1.27) TP
s NOTE 3
= INSULATION

s &

036 . .22

.ozs(.m ) NOTE 4
92CS~1194IRI

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 be-
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating
plane. From 0250" (6.35 mm) to the end of the lead o 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 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" (O 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
T0 C

ASE

40517

I TL N |

o

fizeas
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RCA UHF TRANSISTORS

For Aerospace and Military Applications

40518

File No. 271

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
TO-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, VeBO - - 30 max. \Y%
COLLECTOR-TO-EMITTER VOLTAGE, Vcgo 15 max. \Y%
EMITTER-TO-BASE VOLTAGE, VEBO. - - - - 2.5 max A%
COLLECTOR CURRENT, Ic. .. .. oo v o0t 40 max. mA
TRANSISTOR DISSIPATION, Prt:
For operation with heat sink:
........... 300 max. mW

At case tem- ) up to 25°C
}above 25°C . ... ... Derate at 1.72 mW°C
For operation in free air:
At ambient up to 25°C 200 max. mW
temperatures }above 25°C . ... ... Derate at 1.14 mW/°C
TEMPERATURE RANGE:
Storage and Operating (Junction) . .. ... .. -65 to +200 °C
LEAD TEMPERATURE (During soldering):

At distances é_ 1/32 inch from
seating surface for 10 seconds maximum . . .

perature s*

265 max. °C

* Measured at center of seating surface.

LOW-NOISE ”
HIGH-RELIABILITY

SILICON N-P-N EPITAXIAL
PLANAR TRANSISTOR

For UHF Applications
in Aerospace and Military Equipment

JEDEC
TO-72

Features
® meets performance requirements of MIL-S-19500/343

e 100% thermal and mechanical preconditioning after
sealing

.® complete electrical and mechanical QUALITY CON-

FORMANCE test program
e 100% RELIABILITY ASSURANCE testing
e 100% PERFORMANCE-REQUIREMENTS testing
® 100% 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 —
Po = 30 mW min. at 500 MHz

e low collector-to-base time constant —
rn,'Ce = 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 from its use. No license is granted by
implication or otherwise under any patent or patentrights of RCA.

‘ RADIO CORPORATION OF AMERICA  Toderont @ Resisiered
: ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.
40518 6-67

Marca(s) Registrada(s)
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100% LoT 100%

(AWAITING

100%

FROM PRECONDITIONINGf . ELECTRICAL OF GROUPS SERIALIZE =~ ASSURANCE
SEALING (SEE TABLE I) CLASSIFICATION A B &C TESTS
TESTS TESTS) (SEE TABLE V)

GROUP A VISUAL
EXAMINATION AND 100%
ELECTRICAL TESTS

(SEE TABLE II) PERFORMANCE|
1 REQUIREMENTS
TESTS

GROUP B SEE
MECHANICAL, (SEE TABLE VI)

ELECTRICAL, AND
LIFE TESTS
(SEE TABLE Ill)

t
GROUP C

INSPECTION
(SEE TABLE IV)

Fig.1 - High-reliability testing process flow diagram

, TABLE | 100% PRECONDITIONING
BEFORE FACTORY, QUALITY, RELIABILITY-ASSURANCE AND PERFORMANCE REQUIREMENTS TESTS

40518

STABILIZATION BAKE . . & it ittt ittt e et e e e e e e e e e e e e e e e e e e e 48 hours minimum at 200° C
TEMPERATURE CYCLING
(PER MIL-STD-750 METHOD 1051, COND. C) ... ... ..... 5 complete cycles from -65° C to +2000 C, each including
15 minutes at -650 C, 15 minutes at +200° C, and 5 minutes at+25° C
7

HELIUM-LEAK TEST (PER MIL-STD-202, METHOD 112 COND. C, PROC.IIIA). . .Leakage maynot exceed 5x 10™" atm cc/s
BUBBLE TEST (PER MIL-STD-202, METHOD 112 COND. A) . ........... 1500 C minimum, 1 minute, ethylene glycol

CONSTANT-ACCELERATION (CENTRIFUGE) TEST (PER MIL-STD-750, METHOD 2006). . 20,000 G’s; Y] plane, 1 minute
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40518 File No.277
TABLE 1l
GROUP A TESTS
Lot TEST CONDITIONS LIMITS
Toler- MIL-STD |Ambient DC DC DC DC
Sub- | ance Characteristic 750  [Temper-| Fre- Collegtor- Collector| Emitter| Base RCA .
group Per Test Symbol Reference | ature | quency|to-Emitter| Current | Current{ Current 051 Units
Cent Test Voltage 40518
Defect- Method TA f VCE Ic I 1B
Ive oC | MHz v mA | mA | mA |Min.|Max.
Visual and Mechanical
1 > Examination - 2071 - - - - - - R
Collector- 3036
Cutoff IcBO Bias Condi- | 253 - |veB=15 0 - 110 | nA
Current tion D
Collector- 3041
Cutoff ICES Bias Condi- | 2523 - 16 VBg =0 - | 100 { nA
Current tion C
Col |ec&gr‘to- Base 3001
Breakdown Vv Test Condi- | 25#3 -- 0.001 0 30 | - Y,
Voltage (BRIcBO tion D
C%Heclzgr-to—Emitter 3011 2543
reakdown V(BR Test Condi- | 25+ - 3* 0 15 | - \'
Voltage (BRICEO tion D
2 3 Emitter-to-Base 3026 05 3 0 0.01 )
Breakdown V(BR Test Condi- 5+ -- -0.010 S| - \
Voltage (BRIEBO tion D
Base-to- 3066
Emitter VBE Test Condi- [ 25+3 - 10 1 - 1 v
Voltage tion A
Collector-
to-Emitter VCE 3071 2513 - 10 1 - 104 | V
Voltage
Static Forward
Current-Transfer hee 3076 253 - 1 3 30 | 150
Ratio
Small-Signal Power
GainA (See Fig.2 Gpe 2513 450 6 1.5 12.,5121.0| dB
for Test Circuit)
Device Noise Figure®4
Generator Resistance
(Rg) =501 (See Fig.s| NP 25£3 | 450 6 1.5 - |34 | dB
for Test Circuit)
Measured Noise Figured
Generator Resistance
for Test Circuit)
Collector-to-Base Time
Constant® (See Fig.4 fy'Ce 253 | 319 6 -2 40|15 | ps
for Test Circuit)
Oscillator Power
Output - . -
(Se6 Fig.5 for Py 25+3 | A500 |vgg =10 12 30 mw
Test Circuit)
Collector-to-Base 0.1 _
Feedback Capacitance®|  Cobo 3236 2543 | 21 |Ves=10 0 = |15 [ PF
Static Forward Current
Transfer Ratio heg 3076 -55+3 -- 1 3 10 | --
(Low Temperature)
Collector-Cutoff 3036 +0
Current lcBO Bias Condi- | 150 _ 5 -- Ve =10 0 - 1 | pA
(High Temperature) tion D
4 | 10 Spail-signal, Short
Circuit Forward Cur- hfe 3206 2513 | 0.001 6 2 50 | 220
rent-Transfer Ratio 4 ‘
Magnitude of
Small-Signal, Short-
Circuit Forward Cur- l hfe | 3206 2513 100 6 5 10119
rent Transfer Ratio 4
* Pulse Test A |_ead No.4 (Case) Grounded ¢ Device noise figure is ap'proximately 0.5 dB lower than the measured noise

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

figure. The difference is due to the insertion loss at the input of the test
amplifier and the contribution of the following stages in the test setup.

-3-



File No.277 40518
TABLE I1lI
GROUP B TESTS
INITIAL AND ENDPOINT
Lot CHARACTERISTICS TESTS
Sub- MIL-STD Tolerance RCA-40518 .
group Test 750 PerCent | Charac-| MIL-STD — — Units
Reference | Defective | teristic 750 c E‘j’?t \'/"'l“a' E“Vd IPO'“t
Test | Reference onditions alues alues
% Min. | Max. | Min. | Max.
PHYSICAL DIMENSIONS
1 (See Dimensional Out- 2066 20 - - - - o= - -
line Drawing on page 8)
SOLDERABILITY 2026
Solder Temp.=230+5°C | Omit Aging TA =25 +30¢
TEMPERATURE- lcgo | 3036D 1 = 0] -] 10 A
CYCLING TEST 1051 Veg =15V
(Condition C) 10
THERMAL-+85HOCK TEST: 056 Ta =25 430
Tmin =0 12 °C -
min =0 _p Test Condi- heg 3076 VCE =1V 30 | 150 | 30 | -
Tnax =100 13 oc tion A Ic =3mA
MllébszTD
Helium atm
2 |SEAL LEAK RATE TEST Leak | Method 112 S IR R - U [ P
Helium leak test 10 Test | “procedure
Bubble test :_“SA T50°C
MIL-STD | Ta =15
ngg{e 202 Amin)
Condition A 1 minute
- 0
logo | 30D | TATEEICL L0 |~ 10 | na
MOISTURE- Ve =15V
RESISTANCE 1021 10 TA =25 £39C
TEST hrg 3076 | Veg =1V 30 | 150 | 30 | -
Ic =3mA
SHOCK TEST:
1500 0'a, 6.5 e 2016 o
’'s, 0.5 ms Tp =25%3°C
5 blows each in X1, IcBo 3036D A -1 - 10 - |10 nA
Y1, Y2, and Z1 planes Ves =15V
3 |VIBRATION FATIGUE 10
TEST: NON-OPERATING| 2046
60 + 20 Hz, 20 G's Ta =253
VIBRATION VARIABLE- _
FREQUENCY TEST 2056 heg 3076 Veg =1V 30 | 150 | 30 | --
CONSTANT-ACCELERA- | 5006 lc =3mA
TION TEST: 20,000 G's
SALT-ATMOSPHERE
4 TEST 1041 20 - - - - - - - -
2036
5 T%E’g{”“— STRENGTH | 1ost Condi- 20 - - - S B N -
tion E
Ta =25 +30C . .
HIGH-TEMPERATURE 'cgo | 30D "Ly 1 2|
LIFE TEST CB
6 (NON-ZOOPOERiOA;I'CING): 1031 A=7% TA =25 +39C
TA = i = -
Duration = 1000 hrs. hre 3076 V(.;,E ;V 30 | 150 24
c =3mA
STEADY-STATE OPERA- Ta =25£3°C| __ -
TION LIFE TEST: IcBo 303D | 15y 10 20 | nA
Common-Base Circuit cB
7 TA = 251 §3°cl 1026 A=T7% Tp =2530C
Veg =10 to 15V - .
Duration = 1000 hrs. Ic =3mA
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TABLE IV
- GROUP C TESTS*
INITIAL AND ENDPOINT
Lot CHARACTERISTICS TESTS
Sub- Test MH;SSOTD ngfgenncte Chara MIL-STD RCA-10518 Units
rac- - " -
group Reference | Defective | teristic 750 c ?S,t \I/nlltlal Ecleomt
Test Reference onditions alues alues
% Min. | Max, | Min. [ Max.
BAROMETRIC Normal
PRESSURE REDUCED mounting
(ALT. OPER.) Pressure
8 mm Hg
Measurement for 60
1 during test 1001 15 seconds
min.
COLLECTOR CUTOFF Ve =30V
CURRENT ICBO 3036D CB,. - |10 | - - uA
A
TR e B | 3151 0.875 oC /mW
* This inspection shall be conducted on the initial lot and thereafter every 6 months.
TABLE Vv
- 100% RELIABILITY ASSURANCE TEST
A THE CUMULATIVE REJECTS OF TABLES V AND VI SHALL NOT EXCEED 10% OF THE LOT
MIL-STD INITIAL AND ENDPOINT CHARACTERISTICS TESTS
i RCA-40518 ]
Test 750 Characteristic — - M”;SSOTD Test
Value Value Reference
= ¢
POWER BURN-IN: Mego 10max, | o 2100 Bial6 i Tp =253°C
Camman-Bage Circuit B nA nA tion D Veg =15V
géa_;ggvv;nin- 1026 30 min. Ta =2543°C
Duration = 168 hours A 1somax, | £ =%15% 3076 vee =; .
C =

¢ 100% or 5 mA, whichever is greater
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TABLE VI
100% PERFORMANCE REQUIREMENTS TESTS

THE CUMULATIVE REJECTS OF TABLES V AND VI SHALL NOT EXCEED 10% OF THE LOT
TABLE VI SHALL BE TESTED TO ALTPD OF 5%

TEST CONDITIONS LIMITS
Ambient | Fre- DC DC DC DC DC
MIL-STD | Temper- | quen- | Collector- | Collector- | Collec- | Emitter | Base RCA
Test Symbol 750 ature cy | to-Base |to-Emitter | tor | Current | Current 0 Units
‘ Reference Voltage | Voltage |Current 40518
TA f Vce VCE Ic IE IB
oC | MHz Vv v mA mA mA | Min. | Max.
3036
Collector-Cutoff ; ; . -
Current lcBO Blatsiocriogdl- 25%3 - 15 0 ‘ 10 | nA
; 3041
Collector-Cutoff ; . . .
Current ICES Blat?oﬁogdn 25+3 16 100 | nA
3001
Collector-to-Base i - -
Breakdown Voltage V(BR)cBO Te?ogosdl 2543 0.001 0 30 v
Collector-to-Emitter V(BR)CEO Tes?(z.‘,loln di-| 25+3 . 3% 0 15 » v
Breakdown Voltage (sus) tion D
. 3026
Emitter-to-Base f -
Breakdown Voltage V(BR)ERO Test%o%ogdl- 25+3 - 0 -0.010 2.5 \
. 3066
Base-to-Emitter i " "
Voltage VBE Teﬁogozm 25+3 10 1 1 \Y
Collector-to-Emitter -
Voltage VCE 3071 25+3 - 10 1 - 0.4 \Y%
Static Forward
Current-Transfer hee 3076 25+3 - 1 3 30 | 150
Ratio |
Device Noise
FigureA: Generator
Resistance (Rg) = 50 NF - 2513 450 6 1.5 - 3.4 | dB
Ohms (See Fig.3
for Test Circuit)
Measured Noise
FigureA: Generator
Resistance (Rg) =50 NF -- 25+3 450 6 1.5 - 3.9 | dB
Ohms (See Fig.3
for Test Circuit)
Visual Examination
&El)((it;r%[-)Power Examine leads, header, and shell for visual defects.
Magnification
* Pulse Test

A Lead No.4 (Case) Grounded
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NOTE 1: (NEUTRALIZATION PROCEDURE) (A) CONNECT

el - *I ELz = A 450-MHz SIGNAL GENERATOR (WITH Rq = 50 OHMS) TC
o 03 s = (NOTE 2) THE INPUT TERMINALS OF THE AMPLIFIEC)R ) CONNECT
oo NS A 035 A 50-OHM RF VOLTMETER ACROSS THE OUTPUT TERMI-
(NOTE 3)/ ' NALS OF THE AMPLIFIER. (C) APPLY VEE, AND WITH THE
v.N (NOTE 2 500 '—"—“7"1'0\, SIGNAL GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM
o8 Cq YOUT THE AMPLIFIER, TUNE Cj, C3, AND C4 FOR MAXIMUM
500 Qa ~ 9% OUTPUT. (D) INTERCHANGE THE CONNECTIONS TO THE
G SIGNAL GENERATOR AND THE RF VOLTMETER. (E) WITH
RG-500 = ; = SUFFICIENT SIGNAL APPLIED TO THE OUTPUT TERMI-
NALS OF THE AMPLIFIER, ADJUST C2 FOR A MINIMUM
1 INDICATION AT THE INPUT (F) REPEAT STEPS (A), (B),
72 TR N 16 MEES LOWTED - AND (C) TO DETERMINE IF RETUNING IS NECESSARY.
5007 00 1000 NOTE 22 L] & L2-SILVER-PLATED BRASS ROD, 1-1/2
(__L RES I STANCE VALUES N OHMS. LONG x 1/4" DIA. " INSTALL AT LEAST 1/2" FROM NEAR-
= CAPACITANCE VALUES N pF- EST VERTICAL CHASSIS SURFACE.

VEg=T5V NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE
THE COLLECTOR LEAD FROM THE EMITTER AND BASE
92CS —12140RI LEADS.

T
Q = RCA Type 40518

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

PULSED POWER SUPPLY FOR NOISE SOURCE

—* 3
450- MHz NOISE FIGURE
:::LNE?;:EP?\%I:&CI;T) 50- €} RFAASSI;&’:TER RF AMPLIFIER 60-MH (MEASURED WITH
( - ! 10.-08 —9 N AND  —p -MHz | o) HEWLETT-PACKARD
TYPE 349A BAD (SEE FIG. 2 450/990-MHz IF AMPLIFIER E o
{ OR EQUIVALENT) FOR CIRCUIT) NIKER OR EQUIVALENT)
1
a
390- MHz
OSCILLATOR
(HEWLETT-PACKARD
TYPE 608C
OR EQUIVALENT)

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

o £

+Vee -VEE 92C5-14465

Q = RCA Type 40518

31.9 MHz SIGNAL RF VTVM
GENERATOR (HF TYPE) (BOONTON
(HEWLETT— TYPE 91—C OR
PACKARD EQUIVALENT)
TYPE 606A OR WITH
EQUIVALENT) UNTERMINATED
('j PROBE

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

PROCEDURE:

. 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 trcnslstor to be tested,

and adjust VCC and VEE for Ve = 6V, IC = 2 mA.

3. Read rf C. on rf-voltmeter scale (rp! Ce in picoseconds = 10
times meter indication in millivolts) (T millivolt = 10 pico-
seconds).

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

+Vce

<¢—————— 3 TURNS No. 6

WIRE 3/8" 0.D.
x 1-1/4" LONG

CAPACITANCE VALUES IN pF.

92CS—1214IRI

Q = RCA Type 40518

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

DIMENSIONAL OUTLINE

JEDEC TO0-72
.230(5.84
5000531
DIA—~]

.195(

178\452

~—DIA.

210(5.33
03¢ (762) ro\a32
{ e !

sEATING ™ 1 _ 11
PLANE 500 (I2 7)

L250 (6.35) MIN.
NOTE 2
4 I L 050 (1.27) MAX.
019 [.482
o6 \.406
NOTE 2 100 (254) T.P.
050 (1.27) TP,
NOTE 3
45°TR
INSULATION
o4e<| 17) :g
036\914 048(1.22
02 8(.7“ ) NOTE 4
92CS~1194IRI

Dimensions in inches and millimeters

TERMINAL DIAGRAM

Bottom View

LEAD 1—-EMITTER
LEAD 2 - BASE
LEAD 3 - COLLECTOR

LEAD 4 — CONNECTED
TO CASE

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" (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 o maxi-
mum diameter of 0,021 " (0.533 mm) is held. Outside of these

zones, the lead diameter is not controlled.

Note 3: Leads hovmgomoxlmum 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
maximum width of tab.

Note 4: Measured from actual maximum diameter,
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40919

P — - . J— R S S 00 S 07

RCA-40519 is an epitaxial planar transistor of
the silicon n-p-n type, particularly suitable for class-C S"_IC“N N' P' N
rf power-amplifier, driver, and frequency-multiplier
service at output frequencies up to 400 MHz. The EPIT AXI AI. PI- AN AR
40519 is especially useful in battery-operated trans-
mitter systems and other applications requiring high

efficiency and high power gain at low supply voltages. TR ANSIST“R
JEDEC

As a frequency multiplier, the 40519 can double, 10-52

triple, or quadruple with high efficiency and high . :
power gain. In a typical application as a frequency Fﬂr CIass c RF Ampllﬁer!

doubler from 120 to 240 MHz (see Fig. 4) the 40519 n"ver’ and Frequency_Multlpller Serv":e m

can provide a power output of 100 mW with a power

gain of 5.5 dB and an efficiency of 50%. Battery-Operated Communications Equipment

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

Features

¢ High power gain and high efficiency as unneutralized

Maximum Ratings, Absolute-Maximum Valves: class C amplifier —

( ' COLLECTOR-TO-EMITTER VOLTAGE, Veggd0 max. V G,.= 8 dB typ.
-~ COLLECTOR-TO-EMITTER VOLTAGE, Vggol6é max. V Pour = 200 mW typ. at 170 MHz
EMITTER-TO-BASE VOLTAGE, Vggo--. 5 max. v 1 = 50% typ.
COLLECTOR CURRENT, Ig............. 500 max. mA
G,.= 5dB typ.
TRANSISTOR DISSIPATION, Pr: Pour = 300 mW typ. at 240 MHz
= 40% typ.
For case }up to25°C ... lmax. W K P
temperatures Jabove 25° C ................... See Fig. 1 o Excellent performunce as a frequency multiplier e
For ambient {upto25°C ............. 0.3max. W
temperatures §above 25° C ................... See Fig. 1 Gpe= 5.5 dB typ. as 120-240 MHz
Pour = 100 mW typ. doubler
TEMPERATURE RANGE: n = 50% typ.
Storage ......c.i it i i —65 to +200° C
OPETating .......cvvvverreeennennnnnnnns —65t0+175°C o High minimum gain-bandwidth product at high cur-
rent and low voltage —
LEAD TEMPERATURE (During soldering) : T = 300 MHz min. at Ic =50 mA, Vg = 1V
At distances greater than 1/16” from
seating surface for 10 seconds max. .... 265° max. C

¢ High typical gain-bandwidth product —
iT =850 MHz typ. at Ic =10 mA, Vo = 10V

Information furnished by RCA is believed to be accurate and

reliable. However, no responsibility is assumed by RCA for its e Low output capacitance —
use; nor for any infringements of patents or other rights of C. —18pFt

third parties which may result from its use. No license is obo = 1.8 pF1yp.
granted by implication or otherwise under any patent or

patent rights of RCA. e Hermetically sealed JEDEC TO-52 package

RADIO CORPORATION OF AMERICA  Trademarkls) ® Resistersd aome Ve

Marca(s) Registrada(s)
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.




File No. 278

40519
ELECTRICAL CHARACTERISTICS, at T, = 25°C
TEST CONDITIONS LIMITS
DC DC DC
Collector-| Collector | Base-to DC DC DC
) Frequency| to-Base | to-Emitter | Emitter Base Emitter | Collector RCA
Characteristics Symbols Voltage | Voltage | Voltage | Current | Current | Current 40519
f Ves Ve Ve Is lg le
MHz vV v v mA mA mA Min. | Max. | Units
Collector-Cutoff Current IcBo 20 0 0 — 25 nA
Collector-to-Emitter
Breakdown V@r)ceo 0 10 16 — v
Voltage*
Collector-to-Emitter
Breakdown V(BR)CES 0 5 40 — \"
Voltage
Emitter-to-Base
Breakdown V(BR)EBO —0.01 0 5 —_ "
Voltage
Static Forward
Current-Transfer hre 1 50 20 — —
Ratio
Magnitude of Small-Signal
Forward Current- | hte | 100 1 50 3 — —
Transfer Ratio
Common-Base, Open-
Circuit Output Cobo 0lto1l 5 0 — 3.5 pF
Capacitance
Power Output as a foy = 86 See Fig. 3 70 _ mw
Frequency Doubler Pour four = 172 RF Power Input = 15 mW
Efficiency as a fin = 86 ; _
Frequency Doubler 7 four = 172 See Fig. 3 2 %
* Pulse Test: Pulse Duration < 100us, Duty Factor < 0.02.
TYPICAL 240-MHz CLASS-C POWER-AMPLIFIER
RATING CHART FOR RCA-40519 CIRCUIT USING RCA-40519
» 12 L2 2-1259F OUTPUT
- aaaat
AN R_ =508
5 CASE-TEMPE 240 Mz il ="
| ! Rg=5on? |
= RF =
a POWER ~ 4-40 |
= INPUT=  pF JT
g 0.8 Y 100mwW
g )
o JT_ 0O0IuF
2 0.6 vee
o “ +I5V 92CS-13731
[ 4
e
204 Ly : 2 turns #16 AWG, 1/8” 1.D. Turns spaced approximately 1 wire diameter
3 HEHHAMBIENT L;: 3-1/2 turns #16 AWG, 1/4” 1.D.
e
2 0.2
z 4) TYPICAL PERFORMANCE CHARACTERISTICS
x T
i, H Operating Frequency. ..................... 240 MHz
-100  -50 0 50 100 150 200 RF Qutput Power......................... 300 mw
TEMPERATURE—°C POWET GaiN. ...\ 5 dB
-12114R
seesiznan Efficiency............ooo 0 %



40519

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

0.02,F
=
3
L2 4-0pF  OUTPUT
La 172 MHz
A -0 Tews,
- pF T RL=5Qa
Rg =500 VR 002 -
RF POWER ™= F
INPUT =30 mW #
Vee
+15Vv 92CS-13730
Q = RCA-40519

—

1: 5 turns #16 AWG, tapped 3-1/2 turns from rf-ground end

2. & turns #18 AWG, slug-tuned

L3: 6 turns #18 AWG

La: 3-1/2 turns #16 AWG, tapped 2-1/2 turns from rf-ground end
All windings 1/4” 1.D.; turns spaced approximately 1 wire diameter

—

TYPICAL PERFORMANCE CHARACTERISTICS

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

PowerGain............................... 80 dB

Efficiency.............. ... 0 %
Fig. 3

RF OUTPUT POWER VS FREQUENCY FOR RCA-40519

COMMON-EMITTER CIRCUIT, BASE INPUT.
AMBIENT TEMPERATURE (Tp) =25°C
DC COLLECTOR SUPPLY VOLTS(Veo) =12

fin =f out

1000 AN N
N N

800 \ \\ \

600 I

400 % <

S
o)

RF OUTPUT POWER (Poy7) — mW
{
S

/G/
/
///

100
30 40 50

60 70 8090100 200 300
FREQUENCY (f ) ——MHz

92CS~-13733RI
Fig. 5

COMMON-EMITTER CIRCUIT, BASE INPUT ; OUTPUT SHORT-CIRCUITED.
AMBIENT TEMPERATURE (Tp)=25°C
COLLECTOR-TO-EMITTER VOLTS(Vcg) =10

100
90
80 |

70

&,
eo&gcr

50, S,

N=&/4
40\\\ EPER S(z =
\t

[~
30 160

(REAL PART OF hjg)—%¥

SERIES INPUT RESISTANCE

80

20|

Qi
50 60 70 80 90 100 150 200 250 300 350
FREQUENCY (f) —MHz 92CS-13736

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

L2 1.5-20pF

INPUT 1-12 pF

120MHz OUTPUT
Rg=50Q % 240MHz

RF POWER 500
WeuTs LR
35mw 7-
pF /]
92CS-13732

Q = RCA-40519
Ly: 3-1/2 turns #18 AWG, 1/4” 1.D., tapped at 2 turns from rf-ground end
La: 3-1/2 turns #20 AWG, 1/8” I.D.

L3: 3 turns #16 AWG, 1/8” 1.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 mwW

Power Gain............................... 55 dB

Efficiency. ... 50 %
Fig. 4

GAIN-BANDWIDTH PRODUCT VS COLLECTOR
CURRENT FOR RCA-40519

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

1000 ’ \ I
900
b3 .“‘ XA °}¢/
| 800 Q,‘t‘\ > (]
- <, ( 1 3
= 700 5 S
E 0% ///?’ L] %
i AT NN
S AT A
a / v \\
E 400,// Y
: ¢ N N
=] N
=z 300 AY
x N
2 N,
2 200 \\
3 N
S 100 P
o)
2 4 6 10 2 4 € 100 4
COLLECTOR MILLIAMPERES (I¢)
92CS-13734

Fig. 6

TYPICAL CHARACTERISTICS

SERIES INPUT RESISTANCE VS FREQUENCY
FOR RCA-40519

Fig. 7

File No. 278
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TYPICAL CHARACTERISTICS

SERIES INPUT REACTANCE VS FREQUENCY OUTPUT CAPACITANCE VS COLLECTOR-TO-BASE

FOR RCA-40519 VOLTAGE FOR RCA-40519
COMMON -EMITTER CIRCUIT, BASE INPUT; OUTPUT SHORT-CIRCUITED. COMMON-BASE CIRCUIT, EMITTER OPEN
AMBIENT TEMPERATURE (Tp) =25°C AMBIENT TEMPERATURE (Tp)=25°C
COLLECTOR-TO-EMITTER VOLTS(VCE)=I0 FREQUENCY (f)=I MHz AEEEEEE
30
2
0| 80 /30 —= 4
ws | P e
g | -2 — = —s0® 33
2 €0
9F -a 0 \,\W‘?e/ o= 3
W @ W= lwa
Q1 290
T 60—\ £ gzg I
[l 4 \ b
52 | Ed
23 -0 W3S 2
z> Hhao
m% ddag
WZ-0 a3 |
[T 4
#3120 g’é |
] [
- 33
-14 S
-160] g Cl
50 60 70 80 901 B0 200 250 300 400 0 2 4 € € 2
FREQUENCY (f) — MHz COLLECTOR-TO-BASE VOLTS (Vcg)
92CsS-13735 92CSs—13729
Fig. 8 Fig. 9
DIMENSIONAL OUTLINE
JEDEC No. TO-52
.230(5.94)
209\531 /| __
—" DIA. }'
195 (495
‘I7BD&L52)‘,—’ TERMINAL DIAGRAM
. i
.150(3.81 t View
|J!_ 115 (2.92) Bottom
[ T SEATING PLANE @
500 1—1 U b N L.030 (762)MAX.
127
MIN.
i n [1 ’](—3 LEADS
! 019 (,433) DIA
.250 (6.35) 016 \.406/ ="
MN. 4| oso(.27) NOTE 2
NOTE 2 — MAX
NOTE 2
- -—100(254) T.P.
| 050(.27) TR
INSULATION | NOTE 3 LEAD 1— EMITTER
7 LEAD 2 — BASE
LEAD 3 — COLLECTOR, CASE
45°y,
TP, W
.046(|.|7),,_—/§i 048 (122
.036\ 914 '.oze(.?'u )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.
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A526 40529
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RCA TRIACS

| Fiteve. 261

SENSITIVE-GATE, LOW-CURRENT THYRISTORS

RCA 40525 through 40530*are gate-controlled full-
wave ac silicon switches. They are designed to switch e
from a blocking state to a conducting state for either A, ’g

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/dt

capability and higher gate trigger current requirements.

/ Modified
/ TO-5

The high gate sensitivity of these triacs enables them H-13s0

to be controlled with economical transistorized circuits

and enhances their use in low-power phase-control and e Very High Gate Sensitivity

load.switching applications. 3 mA max. for types 40525, 40526, 40527
The 40525, 40526, and 40527 have rms on-state 10 mA max. for types 40528, 40529, 40530

current ratings of 2,5 amperes at a case temperature of

 460° C while the 40528, 40529, and 40530 have the ® 2.5 A (rms) On-State Current Ratings
/ ; 0
{ | same ratings at a case temperature of +70° C. o Modified TO-5 Package
The repetitive peak off-state voltage rating for
the 40525 and 40528 is 100 volts; for the 40526 and o Shorted-Emitter Design
40529, 200 volts; and for the 40527 and 40530, 400
volts.

PRINCIPAL YVOLTAGE-CURRENT CHARACTERISTIC

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

TA2893A, and TA2894A. MAIN
TERMINAL 2

40525 For Low-
Voltage
GATE
40528 Operation +I QUADRANT MAIN
MAIN rjrtci’l'aFMNAL 2 TERMINAL |
POSITIVE
40526 For 120-Volt MNe
Line OFF STATE I
40529 Operation —y —_VoRM : vV
OFF STAT; Yoru
QUQgRﬁNT Iy
40527 For 2‘?0'v°“ MAIN TERMINAL 2 o
Line NEGATIVE  sTATE | _ 92L5-1973
40530 Operation
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.

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

N parties which may result from its use. No license is granted by Principal Current is the current that flows through the
( ; implication or otherwise under any patent or patent rights of RCA. main terminals.

R A D |0 CO R Po R AT I o N O F A M E R lc A Trademark(s) ® Registered Printed in U.S.A.

ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N,J,  Morcols) Registradals) 5/67
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40525, 40526, 40527

40528, 40529, 40530

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 page 8.

RATINGS

TRIAC TYPES

40525

40526

40527

40528 40529

40530

UNITS

Repetitive Peak Off-State Voltage®, VDRM:
Gate open
For Tj = -40° C to +90° C
For T = -40°Cto +100°C . ... ..v. ..
RMS On-State Current, Iq(rms):
For case temperature (T() of +60° C and

ooooooooooo

a conduction angle of 360° .. ........
For case temperature (T) of +70° C and

a conduction angle of 360° . . ........
For free-air temperature (Tpp) of +25° C

and a conduction angle of 360° .......
For other conditions and mounting

methods

Surge (Non-Repetitive) On-State Current, ITgm:

oooooooooooooooooooooo

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

For more than one full cycle of applied

Gate Power:
Peak", PGM
For lusmax. ovoeuvereenennnncs .
Average, Pg,v:
For Tpp = +259 C
For Tp = +60° C
Temperature®:
Storage, Tstg
Operating (case), Toe v v v v vev i ienn.

...............

ooooooooooooooo

ooooooooooooooooooo

100

200

2.5

400

0.35

25

0.5

10

See Figs.1,

100 200

2.5

0.40

2, 3, and 4

25

See Fig.5

0.05
0.15

-40 to +150
-40 to +90

0.5

10

0.05
0.15

-40 to +150
-40 to +100

400

=

°c
oC

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

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

®For information on the reference point of temperature measurement, see Dimensional Outline.
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40525, 40526, 40527
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40528, 40529, 40530

Characteristics at Maximum Ratings (unless otherwise specified),
and at Indicated Case Temperature (T()

For definitions of terms and symbols, see page 8.

CHARACTERISTICS

TRIAC TYPES

40525

40526

40527

40528

40529

40530

Min.

[ Tye. |

Max.

Min. l Typ. T Max.

UNITS

Peak Off-State Current®, Iom:
Gate open
At Tj = +100° C and VDRM = Max.
ratedvalue . ........... ... ...
At T; = +90° C and Vpgy = Max.
ratedvalue .. ..... .00
On-State Voltage®, v
For i = 10 A (peak) and T = +25° C .. .
DC Holding Current®, Iy:
Initial principal current = 150 mA (dc)
At Tp = 250 C . e
For other case temperatures ........
Critical Rate of Rise of Off-State
Voltage®, dv/dt:
For vpx = VDRM» €xponential voltage
rise, gate open
At Tc= +100°C ..o
At Tp = +90°C . . i
DC Gate-Trigger Current*", leT:
For vpx = 6 volts (de), Rf, = 39 ohms,
Tc = +25° C, and Specified Triggering
Mode:
I* Mode: Vg is positive, V is
positive ... vttt i i
I" Mode: VT2 is positive, Vi is
Negative . v v v v v v it it e
I+ Mode: Vg 1s negative, Vi is
positive . .. vt i i i
HI™ Mode: Vg is negative, Vg is
negative « « v v v v v it v i e e
For other case temperatures .......
DC Gate-Trigger Voltage*", Vi1
For vpx = 6 volts (de) and Ry, =
39 ohms
At T = +250C . i e
For other case temperatures ........
For vpy = VDF&M and Ry, = 125 ohms
AtTe=+100"C .oovvvvnieett
At Tq = H90°C . i e

0.2

1.7

2
See Fig.11

2
2

1
See Fig.9

1

0.75

2.2

2.2

See Fig.8

0.15

0.2

1.7

6.5
See Fig.12

10

3.5

3.5
See Fig.10

0.75

2.2

15

10

10

10

10

2.2

mA
mA

V(peak)

mA(dc)

V/pS
V/us

mA(de)
mA(dc)
mA(dce)

mA(dc)

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

"For either polarity of gate voltage (VG) with reference to main terminal 1.
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40525, 40526, 40527

CONDUCTION RATING CHART

(CASETEMPERATURE)
CURRENT WAVEFORM = SINUSOIDAL o
LOAD = RESISTIVE OR INDUCTIVE
RATING APPLIES FOR ALL CONDUCTION
ANGLES.
TEMPERATURE IS MEASURED ON BASE AT
POINT MIDWAY BETWEEN LEADS. l80°‘\ 360°
w
) 100
Sy CONDUCTION ANGLE
! 1 40528 =9, +
W e
20 90 . 40529 1l
It 40530
Zw
O x
43
5 u
S N
s w
[\
s K >
gw
s
60
) 0.5 I 1.5 2 25 3 35 4

RMS ON-STATE CURRENT [IT(,msﬂ — AMPERES
92LS-1388R2
Fig. 1

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

CURRENT WAVEFORM = SINUSOIDAL ® HEAT SINK
LOAD = RESISTIVE OR INDUCTIVE .,V{_lg(SE;ngmTEPDE
RATINGS APPLY FOR ALL CONDUCTION ANGLES. RIS
INSERTIONTOOL ,
% 100| ﬂlﬁ ‘: r_ 16
wo LT {
g ISOLDERED
L2 R LEADS
W80 PRINTED-
g CIRCUIT BOARD
5t L
S , oLl ik
=< 60 ese d
<z SOLDERED™ !
Za 3) LEADS
s B HONGT PRINTED—
E= C CIRCUIT BOARD
g 40 FREE-AIR
= (©OPERATION
(NO HEAT SINK)
LE, ="
20 AD LENGTH=|
[4) 0.2 04 06 0.8 1.0
RMS ON-STATE CURRENT [IT (rms)| — AMPERES
92L.S—1986RI

Fig. 3

SURGE-CURRENT RATING CHART
For All Types

SUPPLY FREQUENCY = 60Hz SINE WAVE.  LOAD = RESISTIVE. |||
40525, 40526, 40527 T) = +90° C

40528,40529, 40530: Tj=+100°C

o 25 GATE CONTROL MAY BE

& LOST DURING AND IMME-
-8 DIATELY FOLLOWING
Y= 20—\ SURGE CURRENT INTERVAL.[1
£l \ OVERLOAD MAY NOT BE
5= REPEATED UNTIL JUNC-
&.F s TION TEMPERATURE [
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40528, 40529, 40530

CONDUCTION CHARACTERISTICS AS A
FUNCTION OF MOUNTING METHOD
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LOAD = RESISTIVE OR INDUCTIVE
RATINGS APPLY FOR ALL CONDUCTION ANGLES
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CONDUCTION RATING CHART (FREE-AIR TEMPERATURE)
For 40528, 40529, and 40530
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40528, 40529, 40530

EITHER DIRECTION OF PRINCIPAL CURRENT

ON-STATE CHARACTERISTICS FOR DC GATE-TRIGGER
VOLTAGE CHARACTERISTICS

For All Types For All Types

- CHARACTERISTICS APPLY FOR AL
. TRIGGERING MODES .
CASE TEMPERATURE (Tg)=25° C PRINCIPAL VOLTAGE = 6 V (DC)
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DC GATE-TRIGGER CURRENT CHARACTERISTICS
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GATE CHARACTERISTICS
For 40525, 40526, and 40527

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

H
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MAXIMUM GATE TRIGGER VOLTAGE FOR
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Fig. 13
GATE CHARACTERISTICS
For 40528, 40529, and 40530
SHADED AREA INDICATES LOCUS OF POSSIBLE TRIGGERING POINTS
AT VARIOUS TEMPERATURES FOR ALL OPERATING MODES.
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40525, 40526, 40527

40528, 40529, 40530

TYPICAL PHASE CONTROL CIRCUIT

. A
LI LOAD )
- 500 K
172 W
100 O
40526 172 W
40529
K
w

Or

3.9
172

POINTS A AND B
TRIGGER ¥ TO TERMINALS

A AND B RESPECT-
DEVICE IVELY.

120 VAC FOR INDUCTIVE
60 Hz LOADS CONNECT

0.33uF
0.022 uF 200V ——

I 100V

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

O
B B
92LM~-I972RI

NOTE: For incandescent lamp loads which produce burnout
current surges with 12t values greater than 2.5 am-
pere2 seconds, connect a 10-ohm resistor of appro-
priate wattage rating in series with the load. The
appropriate wattage rating can be determined as
follows:

Wattage Rating of 9
10-ohm Resistor 10 x (rms load current)

DIMENSIONAL OUTLINE
MODIFIED TO-5

.370 MAX.
[ 335 MIN. "]
DiA TERMINAL DIAGRAM
335 MAX.
[“‘305 MIN. "
DIA.
} ) ~
ki i
MIN. 260 MAX.
[ 240 MIN.
'S lsznmc PLANE

(AR

b B}
009 T0 M
125 X U U 970
DETAILS OF OUT- 0 0 MIN.
LINE IN THIS . W )
ZONE OPTIONAL MAIN
200 3 LEADS TERMINAL |

MAIN
TERMINAL 2
.019 MAX. (CASE)

.016 MIN.
DIA. 92LS-1984
LEAD
NELETSC
—_— Lead 1: Main Terminal 1
ioto Lead 2: Gate
LoRueR - Case, Lead 3: Main Terminal 2
- RADI 4 .
> REFERENCE POINT
007 MAX. FOR CASE TEMPERATURE
v .034 MAX MEASUREMENT.
.028 MIN.
L.045 MAX.
029 MIN.
INDEX TAB - 92LM-2084
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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 — Vppgy (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 — vpx
(Formerly vgy) — 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 — v (Formerly vpp) — 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 VpRy

dv/dt =
t

where t is the time required for the principal voltage to
rise from zero to 0.63 Vpry

PRINCIPAL CURRENT DEFINITIONS

RMS On-State Current — I c) (Formerly Ign) — The
RMS value of the principal current when the thyristor is
in the on state. ‘

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

Surge (Non-Repetitive) On-State Current — ITSM (For-
merly igy) — 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 temperature ratings prior to the surge current. The
surge current may be repeated after sufficient time has
elapsed for the device to return to pre-surge thermal
equilibrium conditions.

Peak Off-State Current — Ip) (Formerly Igom) —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 — Iy (Formerly Ijgx) — 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 — I — 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 — Vo — 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 — Iy (Formerly Ip) —
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 — P\ — The maximum power which
may be dissipated between gate and main terminal 1 for
a specified time duration.

Average Gate Power — P;ay — 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 thevoltage 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 — Ry, — 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

40532 4033

A531 40534
40533 40536

xl\‘;ile No. 282

This bulletin sheet is to be used in conjunction with the data sheet

for types 40525, 40526, 40527, 40528, 40529, and 40530 dated 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.
H-1468
The 40531 through 40536 are designed to meet the
needs of many power-control and power-switching appli- Thyristor Thyristor
cations in which heat sinking is required but where the with without
design of special cooling systems to achieve the full Heat Radiator Heat Radiator
current rating of the thyristor is not.warranted. - 40531 40525
40532 40526
. 40533 40527
The radiator design of these devices has tabs to 40534 40528
allow printed-circuit board mounting and holes to allow 40535 40529
. N ’ 40536
TN chassis mounting if desired. 40530
CONDUCTION RATING CHARTS
(FREE-AIR TEMPERATURE)

For Types 40531, 40532, and 40533 For Types 40534, 40535, and 40536
® FORCED-AIR COOLED, 400 TO 1000 FT/MIN, HEAT RADIATOR ATTACHED. [ @ FORCED-AIR COOLED, 400 T0 1000 F T/MIN, HEAT RADIATOR AT TACHED.
%THYRISTOR WITH HEAT RADIATOR %THYRISTOR WITH HEAT RADIATOR

THYRISTOR, NO HEAT RADIATOR, PRINTED— CIRCUIT BOARD MOUNTED. THYRISTOR, NO HEAT RADIATOR, PRINTED— CIRCUIT BOARD MOUNTED.
THYRISTOR, NO HEAT RADIATOR THYRISTOR, NO HEAT RADIATOR
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40531, 40532, 40533

File No. 262
40534, 40535, 40536

DIMENSIONAL OUTLINE

- 1225 : e .590
s MAX. JERE H)
) 755 040
;. ' 745 .055‘-|

‘ ==
880 | e |
.860
=
MOUNTING TAB
(LEAD NO.2 BEHIND
U MOUNTING TAB)
MODIFIED -
TO~5 PACKAGE 2 HOLES 4 DIMPLED
WELDOED TO - STANDOFFS
HEAT-RADIATOR
e 612 >
602
.27
— HEAT RADIATOR
256 [‘ (NOTE 1
| ]
T
¥ D"——T
ggg 125
k 120
N
] 2
-y \Moumms
062
"0a6—w || ka— 195 (NOTE 2)
052 ﬂ ﬂ 160
—ola-- (48
067
057
NoTE I3 glalsSSHc ELECTROLESS
CKEL PLATE 998 ————
NOTE 2: RECOMMENDED HOLE SIZE FOR
PRINTED-CIRCUIT BOARD IS 0.070 DIA.
NOTE 3: MEASURED AT BOTTOM OF HEAT-RADIATOR BOTTOM VIEW
DIMENSIONS IN INCHES
92LM=2109

TERMINAL CONNECTIONS

Lead 1: Main Terminal 1
Lead 2: Gate
Lead 3, Radiator, Case: Main Terminal 2

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.
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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 TO-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 W at 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
Line
Operation

40575

For 240-Volt
Line

40576

Operation

PRINCIPAL VOLTAGE-CURRENT CHARACTERISTIC

MAIN
TERMINAL 2
(CASE)
GATE
+1
o
MAIN TERMINAL 2 TERMINAL i
| on POSITIVE
OFF STATE STATE
Ino
~VpRoM / -t
-y ——! : +V
= 1" / +VpROM
. OFF STATE
QUADRANT HO
NO. T
MAIN TERMINAL 2
NEGATIVE STATE -1 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.

®

RAD'O CORPORAT'ON OF AMER'CA Trademark(s) ® Registered
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

Printed in U.S.A.
10/67

Marcal(s) Registrada(s)
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40575, 40576

Absolufe-MaximumvRafings, 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.

PRINCIPAL
CURRENT

~di/dt= 8 A/ms

COMMUTATING
dv/dt

PRINCIPAL
VOLTAGE COMMUTATING

dv/dt

92L5-2137

RATINGS TRIAC TYPES UNITS
40575 40576
Repetitive Peak Off-State Voltage¢, VpROM:
Gate Open ~
For Tj = 40°C to +100°C .. ............... 200 400 \
RMS On-State Current, IT(RMS):
For case temperature (T() of +70° C and a conduction
angle of 360° . .. ... 15 15 A
Peak Surge (Non-Repetitive) On-State Current, ITSM:
For one full cycle of applied sinusoidal principal
voltage . . . ... .. 100 100 A
For more than one full cycle of applied voltage. . . . . See Fig.3 See Fig.3
Peak Gate-Trigger Currents, IGTM:
For2usmax. ........ ... ... 1 1 A
Gate Power:
Peak',ePGM‘
For 2 us max. and IgTM = <1 A(peak) ........ 20 20 W
Average, PG(AY) - .- 0.45 0.45 W
Temperature® '
Storage, Tgtg - v« oo v et -40 to +150 -40 to +150 oc
Operating (case), TC . - -« v v v v v i i -40 to +100 -40 to +100 °c
*For either polarity of main terminal 2 voltage (V) with reference to main terminal 1.
®For either polarity of gate voltage (V@) with reference to main terminal 1.
®For information on the reference point of temperature measurement, see Dimensional Outline.
WA‘GEi:lAPES OF COMMUTATING "WAVESHAPES OF tg
v/t C,"'ARACTER'ST'CS CHARACTERISTICS TEST
| ; , :
|
I tqt=tqd+ tgr .
Vot l / T 9! 9i g 90% POINT
2 A W =" v !
/ VD *VDROM |
/ I
!

i ! 90%
_}_T_ /1 POINT
| i
oL — - __1___ A __
p—tqd — ;
| |
| —— l.qg,
J;._ tgr —f
} i
I 50 %
T | POINT '
oAl SN _ |
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Characteristics at Maximum Ratings (unless otherwise specified), and at Indicated Case Temperature (Tc).

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

CHARACTERISTICS TRIAC TYPES UNITS

40575 40576
Min. Typ. | Max.| Min. | Typ. | Max.

Peak Off-State Current®, lDROM

Gate open
At Tj = +100° C and VDROM = Max. rated value - 0.2 4 - 0.2 4 mA
Instantaneous On-State Voltages, vT ’
For i = 30 A (peak) and Tc = +25°C . . . .. - 1.6 2.0 - 1.6 2.0 V(peak)
DC Holding Current*, Ijo:
Gate Open
Initial principal current = 150 mA (dc)
AATc=425°C ... - 15 60 - 15 60 mA(de)
For other case temperatures . .......... See Fig.5 See Fig.5

Critical Rate of Applied Commutating Voltage®,

Commutating dv/dt:

For vD = VDROM, IT(RMS) = 15 A, commutating
di/dt = 8 A/ms, and gate unenergized
AtTe=+70°C ... - 10 - - 10| - V/us

Critical Rate of Rise of Off-State Voltage®,

Critical dv/dt:

For vh = VDROM- exponential voltage rise,
gate open
AtTC=+100°C ... .o - 40 - - 40 - V/us

DC Gate-Trigger Currents®, IGT:

For vp = 6 volts (dc), R[, = 12 ohms,

Tc = +25° C, and Specified Triggering Mode:

It Mode: V9 is positive, V@ is positive. . . . - 15 30 - 15 30 mA(de)
I— Mode: Vg is positive, VG is negative . . . - 35 80 - 35 80 mA(dc)
I Mode: VT2 is negative, VG is positive . . - 35 80 - 35 80 mA(dc)
III™ Mode: VT2 is negative, Vg is negative . . - 15 30 - 15 30 mA(dc)
For other case temperatures . ........... See Figs.9 & 10 See Figs.9 & 10

DC Gate-Trigger Yoltage*™, VGT:
For vp = 6 volts (dc) and R[, = 12 ohms

AtTe=425°C ... i - 1| 25 - 1| 25 V(de)
For other case temperatures . .......... See Fig.11 See Fig.11
For vD = VDROM and R, = 125 ohms
AtTCc=+100°C ... ..o 0.2 - - 0.2 - - V(de)
Gate-Controlled Turn-On Time, tg¢
(Delay Time +Rise Time)

For vp = VDROM, IGT: 160 mA,
0.1ps rise time, and i = 25 A(peak)

AtTe=+425°C..... .o - 3 - - 3 — us
Thermal Resistance, Junction to case,
L) 1 o - - 1.3 - - 1.3 o°c/w

‘For either polarity of main terminal 2 voltage (Vo) with reference to main terminal 1.
®For either polarity of gate voltage (V) with reference to main terminal 1.
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CONDUCTION RATING CHART (CASE TEMPERATURE) POWER DISSIPATION CURVE
: CURRENT WAVEFORM = SINUSOIDAL
Lvo.nEsoAsvnE\sggfa |3&%§?\‘/DEAL -] LOAD = RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE = 360° I 25§ CONDUCTION ANGLE = 360°
TEMPERATURE IS MEASURED ON BASE AT /
POINT MIDWAY BETWEEN LEADS. ! !
0 |eo'.] 360° §_ 20
\
w &
g ® 100 @
° 173
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INITIAL PRINCIPAL CURRENT = 150 mA
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GATE CHARACTERISTICS FOR I* and 111= TRIGG ERING MODES

TN
SHADED AREA INDICATES LOCUS OF POSSIBLE
TRIGGERING POINTS AT VARIOUS TEMPERATURES
FOR INDICATED OPERATING MODES.
AVERAGE GATE
a DISSIPATION LIMIT
4/ MAXIMUM GATE TRIGGER (0.45 W)
I~ VOLTAGE FOR INDICATED
E JUNCTION TEMPERATURE (T;)
= Tj= -400C :
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w =00t
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E'»g— 3 «25°c
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= o
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52 o : ?
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=eumsnn —HH HHE MAXIMUM GATE TRIGGER
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T AT 250 [T 0oc T CURRENT FOR INDICATED
| TRIGGER FOR T a0 ¢l I ] I‘I rlLl JUNCTION TEMPERATURE (Ti)
LITTT IR NN NN TTTT TTIT TTITITTTTITITTITITITITITT
10 20 30 40 50 70 80
POSITIVE OR NEGATIVE GATE-TRIGGER CURRENT (IgT) — MILLIAMPERES (DC)
92LM-1349RI
Fig. 7
- +
GATE CHARACTERISTICS FOR I~ and IlI" TRIGGERING MODES
SHADED AREA INDICATES LOCUS OF POSSIBLE HHHHHHH |
TRIGGERING POINTS AT VARIOUS TEMPERATURES T
FOR INDICATED OPERATING MODES. HTT AVERAGE GATE
EEEEENEEEREEEESEEEREEE DISSIPATION LIMIT
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T T T T T P
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Fig. 8
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DC GATE-TRIGGER CURRENT CHARACTERISTICS DC GATE-TRIGGER CURRENT CHARACTERISTICS
FOR I_+ and 111~ MODES FOR I~ and 1lI* MODES
CHARACTERISTICS APPLY FOR INDICATED TRIGGERING MODES CHARACTERISTICS APPLY FOR INDICATED TRIGGERING MODES
PRINCIPAL VOLTAGE = 6 V (DC) 150 PRINCIPAL VOLTAGE = 6 V (DC)
LOAD = 12 OHMS, RESISTIVE LOAD = 12 OHMS, RESISTIVE
130
| 1
= =
& 80, & ‘h*/ll(/ P
= 8 £giuo 5
=P Eg o
3% : 3 & ~40p,
o & Max ot ; S Ep
w Uy £ o
- ORI+ f 820
g5 Ao =] 85
,csl-él 40 Mopes Ez
1
w
= TYPICAL Fop g 70
S 20 P_A_ND m- ”ODES 5
50
TY
0 e FOR = aND I e
-40 -30 -20 -0 ) 10 20 30 R
30 S b O
CASE TEMPERATURE (T¢) - °C T 5 T % %
92L5-1749R2 CASE TEMPERATURE (T) - °C
92LS-2212
Fig. 9 Fig. 10
DC GATE-TRIGGER VOLTAGE CHARACTERISTICS
CHARACTERISTICS APPLY FOR ALL
TRIGGERING MODES.
- PRINCIPAL VOLTAGE = 6V (DC)
g LOAD = I2 OHMS, RESISTIVE
4
3P
s
z>
wlos
z$ MAXIMUNEEH
£5
182
e
I
w & TYPICAL
= vl aa s
s |
0
-0 -30 -20  -I0 0 10 20 30
CASE  TEMPERATURE (To)— °C
92L.S 1413
Fig. 11
TYPICAL PHASE-CONTROL CIRCUIT
c
SUPPLY VOLTAGE
120 VAC
100K TRCR * 60 Hz
LOAD VOLTAGE
10K TRIGGER - T
W DEVICE
A C@ FOR INDUCTIVE LOADS
CONNECT POINTS C AND  THYRISTOR VOLTAGE
470 D TO TERMINALS C AND
12K 1/2W /2w D,RESPECTIVELY
L 0.4uF L 0UpF * FOR PHOTOCELL CONTRUL CAPACITOR VOLTAGE AN AN A
200v | 200V CONNECT POINTS A AND B W
TO TERMINALS A AND B, 0.22uF
RESPECTIVELY 200V
‘ GATE CURRENT PULSE J\lw
.B B@ PHOTOCELL RCA-4403 D

92LM-2146R|

*RCA TRIAC: 40575
Fig. 12
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DIMENSIONAL OUTLINE
JEDEC NO. TO-66

.500
470
DIA.

340 (8.64 (1270) 075
250 6.35) .94 .050
| (1.91)
| 1.27,
| Lt
v S |

T T

ISEATING PLANE
360 (9.14) MIN.

DETAILS OF OUTLINE
IN THIS ZONE OPTIONAL

- 962 (24.44)

958 \24.33
590
107 570 __
093 REFERENCE POINT
272 FOR CASE TEMPER-
( . ATURE MEASUREMENT
2.36
145 (3.68) R. MAX.
BOTH ENDS
210 2 MOUNTING HOLES
) 152 3.86
(izg) INSULATING 350 (8.89)
: EYELETS R. MAX.
L2 PINS
o2 o (59)
) : 92LM-2144RI

DIMENSIONS IN 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)

GATE

MAIN TERMINAL |
92LM-I1346R2

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

DEFINITIONS OF TERMS AND SYMBOLS

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

PRINCIPAL VOLTAGE DEFINITIONS

Repetitive Peak Off-State Voltage — VprowM (Formerly Vo)
— 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 — vp (Formerly vBxX) — 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 — v (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 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 speci-
fied conditions. This rate of rise is defined as follows:

0.63 VpROM
t

where t is the time required for the principal voltage to rise
from zero to 0.63 of VDROM'

dv/dt =

Critical Rate of Applied Commutating Voltage — Commutating
dv/dt — 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(RMS) (Formerly Ion) — The RMS
value of the principal current when the thyristor is in the on-
state.

Instantaneous On-State Current — iIT (Formerly ipp) — The
instantaneous value of principal current when the thyristor is
in the on-state.

Peak Surge (Non-Repetitive) On-State Current — Ipgy (For-
merly i) — An overload on-state current of specific time
duration,L 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 voltage, RMS current,
gate power, and temperature ratings prior to the surge current.
The surge current may be repeated after sufficient time has
elapsed for the device to return to pre-surge thermal equili-
brium conditions.

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

DC Holding Current — Iyjo (Formerly Iygx) — 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 — IgT — The gate current which will
switch a thyristor from the off-state tothe on-state under spec-
ified conditions of principal voltage and case temperature.

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

Peak Gate-Trigger Current — IgT)\ — The maximum gate-trig-
ger current, positive or negative, whichis allowed in switching
a thyristor from the off-state to the on-state for a specified
time duration.

Peak Gate Power Dissipation — Pgy — 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 Voltage is the voltage between the main terminals.
The principal voltage is called positive when the potential of
main terminal 2 is higher than the potential of main terminal 1.

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

Gate-Controlled Turn-On Time — tgt (Formerly ton) — 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 — Ry, — The value of fixed resistance con-
nected in series with a main terminal of the thyristor and the
power source.

Thermal Resistance, Junction-to-Case — §5_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.



 SLCON N-P “overlay TRANSISTOR

HIGH-RELIABILITY TRANSISTOR

High-Gain Device for Class A or C

RCA—40577* is a high-reliability variant of the Operation in VHF Circuits
RCA-2N3118, a triple-diffused transistor. It is espe- g
cially processed for high reliability. It is intended for Rﬂ %

Class A and C amplifier, frequency multiplier or oscil- L
® 8 Preconditioning Steps
lator operation in high-reliability, large-signal, high-

power VHF applications in Space, Military, and Indus- ° Complete Qualification and

trial communications equipment. Lot Acceptance Testing }
High reliability is assured by eight precondition- @ 1.0 Watt Output Min. at 50 MHz f

ing steps, including drift temperature measurements

!
|
!
i
|
i
|
t
|

after the High Temperature Reverse Bias and Power ® 0.4 Watt Output Min. at 150 MHz

Age tests. The 40577 also features complete qualifi- JEDEC TO-5

cation and lot acceptance testing. H— 1380

*Formerly RCA-Dev. No. TA7079

TYPIC POWER TPUT vs. POWER INPUT
RATINGS ICAL POW ou vs. PO
Maximum Ratings, Absolute-Maximum Values: COMMON-EMITTER CIRCUIT BASE INPUT.
CLASS—-A SERVICE, 50 MHz
COLLECTOR-TO-EMITTER COLLECTOR -TO-F.IM;ITERE V(iLTS )(VCEZ); 28
. COLLECTOR MILLIAMPERES (I =
VOLTAGE: CASE TEMPERATURE (Tg) = 25° C
With VBE = —15volts. . ... ... .... VCEV 85 \" 0.5
With base open. . ............... Vego 60 V e
EMITTER-TO-BASE VOLTAGE. . . . . ... VEBo 4 V ¥ 04
COLLECTOR CURRENT . .. ... ...... I 0.5 A %0 3 -
TRANSISTOR DISSIPATION . . ... ... .. P <
-
At case temperatures upto 25° C. . .. ... ... 3 W g 0.2
At free-air temperatures up to 25°C . . ... .. 05 W 3 o
At case temperatures above 25°C .. ... ... See Fig.4 é 0.1
TEMPERATURE RANGE: E
Storage & Operating (Junction) ... ... —65 to 200 °C = ) \ 2 3 Py
LEAD TEMPERATURE (During soldering): RF POWER INPUT (Pj\)— MILLIWATTS
At distances = 1/32 in. from saLs-i7oz
insulating wafer for 10 s max. . . . . . 230 °C Fig. 1
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
g\ implication or otherwise under any patent or patent rights of RCA.

RADIO CORPOR ATION OF AMERICA Trademark(s) ® Registered Printed in U.S.A.

Marca(s) Registrada(s) 40577
ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J. 8/67
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ELECTRICAL CHARACTERISTICS
Case Temperature = 25° C

Except As Indicated
TEST CONDITIONS

DC DC
Collector- | Collector-| DC DC
Characteristics Symbols Fre- | to.Base |to-Emitter| Base Current LIMITS |Units

quency! Voltage | Voltage | Volts (Milliamperes)

(MHz) | (volts) (volts)

f VcB VCE |VBE Ic 1g | 1B |Min. [Max.
Collector-Cutoff 259009 I 30 0 10 nA
Current’ 150°¢ce9 CBO 30 0 5 HA
Emitter-to-Base BVEBO 0 0.1 4 volts
Breakdown Voltage
Collector-to-Emitter . 10
Breakdown Voltage BVcgotsus) lsedb 0 | 60 volts
(Sustaining) pulse
Reverse Collector-to-Emitter BVCEX -1.5 0.1 85 volts
Breakdown Voltage
Output Capacitance Cob 1 28 0 6 pF
b’ Cb’c Product b’ Cb'c | 50 28 25 60 | ps
DC Forward-Current
h
Transfer Ratiob FE 5 100 50 275
Small-Signal Forward-Current h
Transfer Ratio fe 50 28 25 5
Real Part of Short-Circuit h.
Input Impedance €(real) 50 28 25 25 | 75 |ohms
Real Part of Short-Circuit 1/Y
Output Impedance 22(real) | 50 28 25 500 | 1000 | ohms
QOutput Power
Class-C Service P 50°€ 28 1.0 watt
Pin = 0.1 watt OUT | 150¢ 28 0.4 watt
(with heat sink)
Power Gain
Class-A Service e
Pyt = 0.2 watt PG 50 28 25 18 dB
(with heat sink)

TR = free air temperature. €See Figure 9.
bPulse duration 300 us; duty factor, less than 1.8%. dSee Figure 3.
€See Figure 5.

TYPICAL LARGE-SIGNAL OPERATION, CLASS-C SERVICE
150 MHz oUTPUT

(LOAD = 50 OHMS)

4

COMMON-EMITTER CIRCUIT, BASE INPUT.
CLASS-C SERVICE, 150 MHz

CASE TEMPERATURE (Tg)=25°C
COLLECTOR-TO-EMITTER VOLTS=Vg

T

"
»
o

o

~

a
N
™

RF POWER OUTPUT (Pq,1)—WATTS

0.5 = = 92CS~12269RI
C1y, Cg: 1.5—-20 pF Lq: 0.1 uH, 4 turns, No.18 wire,
Cg: 4—40 pF 1/4" ID, closely wound
025 Cy4: 7-100 pF Lo: 750—ohm ferrite choke
Cs: 1800 pF Lg3: 0.075 WH, 4 turns, No.16 wire,
e : ' Cg: 0.01 WF 1/4" ID x 3/8" long
: R: 100 ohms, L4: 0.055 pH, 3 turns, No.16 wire,
0 25 50 75 100 125 150 . " "
RF POWER INPUT (Pyy) —MILLIWATTS variable 1/4" 1D x 1/4" long
92CS-12273RI Q: 40577
Fig. 2 Fig. 3
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RELIABILITY SPECIFICATIONS . . . . . . .

In addition to Preconditioning and Group A tests, . performed on each lot.
a Qualification Approval test series (Group B tests) is

1. Serialization

Preconditioning (100 Per Cent Testing of Each Transistor)

2. Record ICBO’ hpp

d
3. Temperature Cycling-Method 107B, Cond. C of 11. Record IcgQ, hpg at 340 hours
MIL-STD-202, 5 cycles, —65° C to 200° C

4. Bake, 72 hours minimum, 200° C

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

10. Power Age, Ty = 25° C, Ve =28 V.t = 340 hours,
Pp = 1 W, free air

12. Helium Leak, 1 x 10 =7 ce/sec. max.
13. Gross Leak, MIL-STD-202, Method 112

dDelta criteria after 96 hours Reverse Bias Age and

6. X-Ray 340 hours Power Age.
7. Record ICBO’ hFE A IeBO +100% or +5 nanoamperes whichever is greater
8. Reverse Bias Age, Ty = 175° C, Vo = 60 V, Abpg 120%

t = 96 hours

d
9. Record ICBO’ hFE.

Definitions

Delta (A): 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 1 10
2071 Visual and Mechanical Examination — — — - — —
Subgroup 2 5
3036D Collector-Cutoff Current VeB =30V, IE =0 - Icgo | — |10 nA
3001D Collector-to-Emitter Breakdown Voltage| IC = 100 pA, VBE = —1.5V — | BVCEV | 859 — | volts
3026D Emitter-to-Base Breakdown Voltage IE=100pA,IC=0 — BVEBO 4 — | volts
3011D Collector-to-Emitter Breakdown Voltage{ IC = 10 mAf
IB=0 - VCEO | 609 — | volts
3076 DC Forward-Current Transfer Ratio Ic =100 mA, Ve =5V - hpg 50 | 275
Subgroup 3 5
3236 Output Capacitance f=0.1to 1.0MHz, VCB=28V,
IE=0 - Cob - |60 pF
See Fig.3 Power Qutput f =50 MHz, VCE = 28V
Pin=0.1W — | Pout |1.0| — [watts
See Fig.5 RF Power Qutput (Min. Eff. = 45%) VCE =28V, PIN=0.1W
f = 150 MHz - Pour [0.4 | — | watts
3306 Small-Signal Forward-Current
Transfer Ratio Ic=25mA, VCE =28 V
f = 50 MHz - hfe - |5.0
Subgroup 4 15
3036D Collector-Cutoff Current TA = 150°C, VCB =30 V - IcBO | - | 5 HA
3201 Input Impedance Ver = 98 v, Ic = 25 mA
f = 50 MHz - hje 25 | 75 | ohms
3231 Qutput Admittance Veg =28V, IC = 25 mA
f =50 MHz — Yoo 1 2 mmho

{Pulsed through an inductor (25 pH); duty factor = 50%.

9Measured at a current where the breakdown voltage is a minimum.
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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
MIL-STD-750
Subgroup 1 (13 Samples)
2066 Physical Dimensions JEDEC TO-5 Pkg.
Subgroup 2 (13 Samples)
2026 Solderability Omit aging, Dwell time =
10s*t1s
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;
X]_’ Yly Yo, Zl
2046 Vibration Fatigue Nonoperating
2056 Vibration Var. Freq. -
2006 Constant Acceleration 20,000 G Y71, Y2
Subgroup 4 (13 Samples)
2036 Terminal Strength (Lead Fatique) Test Cond. B
Subgroup 5 (13 Samples)
1041 Salt Atmosphere
Subgroup 6 (25 Samples)
1031 High Temperature Life (Non-operating) Tstorage =200° C
t = 1000 hrs.
Subgroup 7 (25 Samples) o
1026 Steady-State Operation Pr=15W, T =100 C

t = 1000 hrs. YCB =40V

TEST METHOD LIMITS

PER EXAMINATION OR TEST CONDITIONS SYMBOL UNITS
MIL-STD-750 Min. | Max.

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

3036D Collector Base Cutoff Current Ve =30V, Ig=0 IcBo 1.0 | pA

3001D Collector Base Breakdown Voltage Vg = =15V, Ic= 100 A BVCEV 80

3076 DC Forward-Current Transfer Ratio Ic =100 mA,Vog =5V hpR 35 | 325 _

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 per-
formed 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.

7



40577

TYPICAL CLASS A-SERVICE OPERATION, 50 MHz NEUTRALIZED

DISSIPATION DERATING CURVE

CASE TEMPERATURE (Tg)
FREE—AIR TEMPERATURE
(Tga)
« 4
owm
o
ag Tc
3 3
«
-3
2
& 2
8
20
|
FA
T
o fEEEEEEEE
-50 (0] 50 100 150 200
TEMPERATURE—C*®
92CSs-1228IRI
Fig. 4
COMMON-EMITTER CIRCUIT, BASE INPUT.
CLASS-A SERVICE, 50 MHz
COLLECTOR-TO-EMITTER VOLTS (VcEg)=28
25 COLLECTOR MILLIAMPERES (Ic)=25
> CASE TEMPERATURE (T¢)=25° C
T [T
1
20 B 8
@
o
1
5
g 15
z
a
e}
e 0
w
E
4
5
e
[o 100 200 300 400 500

POWER OUTPUT (PoyT)—MILLIWATTS
92Cs-12277

Fig. 6

( OUTPUT
INPUT LOAD =50 OHMS)
(SOURCE = 5Q OHMS)

Tes

+
VEE VeC  g2cs-1zz70mi

Cy: 7-100 pF Ly: 0.12 pH, 3 turns, No.16 wire,

Cqy: 8-60 pF 7/16" ID x 1/4" long,

C3: 14—150 pF tap at 1 turn from ground

C4: 6—80 pF Lg: 0.23 pH, 5 turns, No.16 wire,
Cpg, Cg: 0.005 uF 7/16" ID x 1/2" long, tap
Cq: 0.9-7 pF at 3 turns from collector

terminal
Q: 4057
Fig. 5

COMMON-EMITTER CIRCUIT, BASE INPUT.

CASE TEMPERATURE (TC)=25°C
COLLECTOR-TO-EMITTER VOLTS=Vg
11T T
17
25 T q
253 1

TT
1

20 HH4F A 20

-~

POWER GAIN (PG)—DB
o

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

COMMON-EMITTER CIRCUIT, BASE INPUT. HT T T
CLASS-C SERVICE, 50 MHz Eaas o s
CASE TEMPERATURE (Tc)=25°C Eass T
COLLECTOR—TO-EMITTER VOLTS = Vgg F HH
BRI T )|
» S ESSSiSaiS SRS SIS oY S
T 11 T T T T T T 1T Iut
o Hhi EeSEEEiEEEE R T
a = 3
z 2 S Stasstass: PR VCE H
T f . ! H il ]J‘—l iSmaE; T
’6 L:\ : I‘l‘ TI t JYE ; ]
S s H o aaet HHHH 28 f
T 1 T I 1 1 “TY
'5 H : 1 HHHHH S easmansu:
o { Ja L 1T 1] ! 1 }
£ gasmmee: e f ! ]
5 FHH ; ]
[ 4 H T T
‘; : + } 1T
o ; s et :
w o: § 1 ,‘_l ‘
e T Saan
T e
T HHH
1 1 1T T
0 20 40 €0 80 100 120 140

RF POWER INPUT (P))—MILLIWATTS
92CS- 12272RI

Fig. 8

OUTPUT
Cq (LOAD =50 OHMS)
4 La

INPUT
(SOURCE = 50 OHMS) C3
Cy b c2
= 92CS- 12268RI
C1: 70-350 pF L4: 0.13 pH, 4 turns, No.18 wire,
Cq, Cy» C5: 7—100 pF 1/4" 1D, closely wound
Cg3: 0.01 uF Lg: 2.4 pH, choke,
C6: 0.002 uF Miller Part No.4606
Cr: 0.02 uF L3: 0.6 uH, 10 turns, No.18 wire,
1%: 1000 ohms, 3/8" ID, closely wound

variable L4: 0.6 uH, 10 turns, No.18 wire,
3/8" ID, closely wound

Q: 40577
Fig. 9
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FILE NO. 297 40577
TYPICAL SMALL-SIGNAL OPERATION CHARACTERISTICS
CASE TEMPERATURE (T()=25° C |  GAIN-BANDWIDTH PRODUCT IN COLLECTOR —TO—EMITTER VOLTS (VcE) =28
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DIMENSIONAL OUTLINE
JEDEC No.TO-5

370 (9‘40)
335 \8.5!
DIA.

(65

DIA

SEATING PLANE

et T U0 o

DETAILS OF OUT- D D MIN.
LINE IN THIS
ZONE OPTIONAL
200 3 LEADS
(5.08) 019 (-483) oia
. 016 \.406 :
LEAD
INSULATING
EYELETS
)
100 (2.54)

034 (.864

028 .7II) —\//

INDEX TAB

023 (17%7)

92CS-12656R2

Note  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

IL.ead 3 — Collector,
Case
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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

High-Gain Device for Class AB, or C
Operation in VHF-UHF Circuits

H-1381

@8 Preconditioning Steps
@®Complete Qualification and Lot Acceptance Testing

O®High Power Gain, Unneutralized Class C Amplifier
At 400 MHz, 1 W output with 10 dB gain (min.)
250 MHz, 1 W output with 15 dB gain (typ.)
175 MHz, 1 W output with 17 dB gain (typ.)
100 MHz, 1 W output with 20 dB gain (typ.)

RATINGS
Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE

VOLTAGE .. vt vt it innnnnn VeBo 55 \Y%
COLLECTOR-TO-EMITTER
VOLTAGE:
With external base-to-emitter
resistance . « . v v . i i e e e e e e VCER 55 v
RBE = 10 ohms
Withbaseopen............... VCcEOo 30 \'%
EMITTER-TO-BASE VOLTAGE. . . . . Vgpo 35 V
COLLECTOR CURRENT . ... ..... Ic 0.4 A
TRANSISTOR DISSIPATION . . ... .. Py
At case temperatures upto 25° C. ... ... ... 5 W
At free-air temperatures up to 25° C . . . . .. .. L0 w
At temperatures above 25 C it e See Fig. 1
TEMPERATURE RANGE:
Storage & Operating (Junction). . . . . —65to 200 °C
LEAD TEMPERATURE (During soldering):
At distances = 1/32 in. from
seating plane for 10 8 MaX. .« .« oo e e ... 230 °C

DISSIPATION DERATING CURVE

CASE TEMPERATURE (Tc)
FREE-AIR TEMPERATURE(Tg,)
5 e
Tc
T
i H
x, [
er ‘
nE ! ;
a3 -t T
z ] pu-
é z it
(=¥} Ea
=k T
38 Lk
s ¢ :
I
e
Tra
: T
! T
fo]mu T
-100 -50 [ 50 100 150 200
TEMPERATURE — °C
92CS—10446R3
Fig.1

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) Registradal(s)

Printed in U.S.A,
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FILE NO. 298 40578
ELECTRICAL CHARACTERISTICS
Case Temperature = 25° C
TEST CONDITIONS
DC DC DC LIMITS
Characteristic Symbol Collector Base Current Units
Volts Volts (mA)
VeB VCE VBE Ig Ig Ic Min. | Max.
Collector-Cutoff Current IcEO 28 0 - 100 nA
Collector-to-Base
Breakdown Voltage BVCBO 0 0.1 55 - v
a
Collector-to-Emitter VCER(SUS) 5 55 - v
Voltage (Sustaining) VCEO(sus) 0 5 30 _ v
Emitter-to-Base BV
Breakdown Voltage EBO 0.1 0 3.5 - v
Collector-to-Emitter Veop(sat
Saturation Voltage CE(sat) 20 100 - 1.0 v
Collector-to-Base Capacitance
(Measured at 1 MHz) Cob 30 0 - 8.0 pF
RF Power Output
Class-C Amplifier,Unneutralized b
At 100 MHz Pour 280 1.8 (typ.)S
At 250 MHz 28‘b 1.5 (typ.) w
At 400.MHz (See Fig.3) 28 1.0¢ |
Gain-Bandwidth Product fr 15 50 800 (typ.) MHz

9With external base-emitter resistance (Rgg) = 10 Q.

bVCC value.

CFor PN = 0.05 W; minimum efficiency = 60%.

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

€For Pyy = 0.1 W; minimum efficiency = 45%.

POWER OUTPUT vs. FREQUENCY

COLLECTOR SUPPLY VOLTAGE (Vgc) =28V
CASE TEMPERATURE (T¢) = 25°C
RF POWER INPUT = Py
1
~ 20
5 \1
<)
[
5
£ <o
2
o s N0
@ /N R
g LON S~ ~50,b AN
5 N W ING
& o8 P~
0.6
100 200 400 600 800
FREQUENCY— MHz
92Cs-13146

Fig. 2

RF AMPLIFIER CIRCUIT FOR POWER-OUTPUT TEST

(400-MHz Operation)

P
%, Ls (2,50 @)
N
Pin c
(2g=50 Q) 2, s
A
L 7{06
. La
o G
) Vgg=-28V 92Cs-13145RI
C1: 3-35pF Lp: Ferrite rf choke
Cy,Cs: 8-60 pF 1 turn, Z =450 'Q
C3: 12 pF L3,L4: RF choke, 0.1 uH
Cq: 1,000 pF Lg: 2-1/2 turns, No.18 wire,
Cg: 0.9-7 pF 18 1/4* 1D, 3/16* long
L1: 2 turns No.18 wire .
1/4% |D, 1/8%¢ |on’g R1: 5.6 Q, 1w
Q: 40578
Fig. 3
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RELIABILITY SPECIFICATIONS . . . . . . .

In addition to Preconditioning and Group A tests, performed on each lot.
a Qualification Approval test series (Group B tests) is

Preconditioning (100 Per Cent Testing of Each Transistor)
1. Serialization 411. Record Iog, hpgs Vo at 340 hours

2. Record Iogo, hpg 12. Helium Leak, 1 x 10—7 cc/sec. max.

3. Temperature Cycling-Method 107B Cond. C of MIL- 13. Gross Leak, MIL-STD-202, Method 112
STD-202, 5 cycles, —65° C to 200° C

4. Bake, 72 hours minimum, 200° C

5. Constant Acceleration-Method 2006 of MIL-STD-750,
10,000g, Y1 and Yo axes

14. Record Subgroups 2 and 3 of Group A Tests

dDelta criteria after 96 hours Reverse Bias Age and 340
hours Power Age

6. X-Ray AICEO +100% or +20 nanoamperes whichever is greater
7. Record Iogo, bpr Ahpn +20%
8. Reverse Bias Age, Tp = 200° C, Vg = 50V,
o ; :cifdhours Definitions
. ICEO’ hFE . Delta (A): Delta shall be determined by subtracting the para-
10. Power Age, Ty = 25° G, Vg = 28 V.t = 340 hours, peter yaluo measured before spplicatonof sircse
PT = 1 W, free air stress.

Group A Tests

TEST METHOD v - LIMITS
PER EXAMINATION OR TEST CONDITIONS LTPD|SYMBOL | UNITS
MIL-STD-750 : - Min. | Max.
Subgroup 1 10
2071 Visual and Mechanical Examination - - . - — - - -
Subgroup 2 5
3041D Collector-Cutoff Current Veg =28V - IcEO — 1100 nA
3001D Collector-to-Base Breakdown Voltage |Ic =100 uA - BVego | 55 | — | volts
3026D Emitter-to-Base Breakdown Voltage Ig = 100 pA - BVEpo [ 8.5 | — | volts
3011D Collector-to-Emitter Breakdown
, Voltage Ic=0to 5 mAf - BVego 309| — | volts
3011B Collector-to-Emitter Breakdown
Voltage Ic = 0 to 5 mAf -
Rpg= 10Q - BVcgR | 559 — | volts
3071 Collector-to-Emitter Saturation Voltage Ic =100 mA, Ig = 20 mA - |Vcgtsat)| — 1 volt
3076 DC Forward-Cuwrrent Transfer Ratio Ic =100 mA, Ve =5V - hpg 10 —- —
Subgroup 3 5
3236 Output Capacitance VCB =30V - Cob — 13.0 pF
3261 Extrapolated Unity Gain Frequency Ic =50 mA, Vog =15V,
f =200 MHz - fp 500 — MHz
See Fig. 3 RF Power Qutput (Min. Eff. = 45%) VCE =28V, PIN =.1W,
f =400 MHz - Poyr | 1.0 | — | watts
Subgroup 4 : 15
3036D Collector-Cutoff Current T, =150°C £ 3°C,
VCB =30V - IcBO — {100 HA
3076 DC Forward-Current Transfer Ratio Tp = -55°C +£3°¢C, ‘
- IC = 100 mA, VCE =5V - hFE 5 — -

fPulsed through an inductor (25 pH); duty factor = 50%.
9Measured at a current where the breakdown voltage is a minimum.
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General Reliability Specifications that are applicable to all rf power transistors are given in booklet RFT-701
and mustbe used in conjunction with the specific Preconditioning, Group A Tests, and Group B Tests shown below.

Group B Tests

TEST METHOD

PER EXAMINATION OR TEST CONDITIONS
MIL-STD-750
] Subgroup 1 (13 Samples)
2066 Physical 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 MIL-STD-202
Test Cond. C, procedure IIIa,
Test Cond. A for gross leaks
1021 Moisture Resistance 10-8 cc/s
Subgroup 3 (18 Samples)
2016 Shock 1,500 g, 0.5 ms, 5 blows each
orientation:
X1, Y1, Zq, (15 blows total)
2046 Vibration Fatigue Nonoperating
2056 Vibration Var. Freq. —
2006 Constant Acceleration 20,000 G Yy, Yo
Subgroup 4 (13 Samples)
2036E Terminal Strength (LLead Fatigue)
Subgroup 5 (13 Samples)
1041 Salt Atmosphere
Subgroup 6 (25 Samples)
1031 High Temperature Life (Nonoperating) Tstorage =200° C
Subgroup 7 (25 Samples)
1026 Steady-State Operation TF A= 25° C t = 1000 hrs.

PT=1W, VCB=28V
free air, no heat sink

TEST METHOD LIMITS
PER EXAMINATION OR TEST CONDITIONS SYMBOL UNITS
MIL-STD-750 Min. |Max.
End Points
Subgroups (2, 3, 5, 6, 7)
3041D Collector-to-Emitter Cutoff Current Veg =28V IcEO — | 1.0 HA
3011B Collector-to-Emitter Breakdown .
Voltage I =5 mA (Inductive)' K
, - Rpg = 10 BVegRr |50 — | volts
See Fig. 3 RF Power Qutput (Min. Eff. = 45%) Vecg =28V, Py = 0.1 W, )
f =400 MHz POUT 0.95] — | watts
3076 DC Forward-Current Transfer Ratio Ig=100mA Vog =5V bpg 9 - -
3026D Emitter-to-Base Breakdown Voltage Ig = 100 mA BVEBO 3.0 — | volts

I"Accepta\nce/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.
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GAIN-BANDWIDTH PRODUCT vs. COLLECTOR CURRENT

SERIES INPUT RESISTANCE vs. FREQUENCY

FILE NO. 298

CASE TEMPERATURE (T¢) = 25°C COLLECTOR CURRENT = I¢
1000 COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = I5 V
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PARALLEL OUTPUT RESISTANCE vs. FREQUENCY

PARALLEL OUTPUT CAPACITANCE vs. FREQUENCY

COLLECTOR CURRENT = I

Fig. 10

Fig. 11

g COLLECTOR CURRENT = To
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DIMENSIONAL OUTLINE
JEDEC TO-39

370 (9.40
.335 \8.51
DIA.
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DETAILS OF OUT— 0D MIN.
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ZONE OPTIONAL
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EAD
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100 (2.54)

.045 (I.I4 )

INDEX TAB 029 \.737 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
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