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400-Hz,O.S-A 
Sensitive-Gate Silicon Triacs 
For Control-Systems Application in Airborne and 
Ground-Support Type Equipment 
Features: 
• High gate sensitivity, IGT = 10/40 mA max. 

• Commutating dv/dt capability 
characterized at 400 Hz 

• di/dt capability = 100 Alp.s • Shorted-Emitter Design 

~ 
200 v 400 V 

Package Types Types 

Modified TO-S T2304B {40769} T2304D {40770} 

Modified T()'5 T2305B {407711 T230SD {40772} 

Numbers In parentheses are former RCA type numbers. 

RCA T2304- and T2305-series triacs are gate-controlled 
full-wave silicon ac switches_ They are designed to switch 
from an off-state to an on-state for either polarity of applied 
voltage with positive or negative gate triggering voltages_ 

and 208 V RMS sine wave and repetitive peak off-stage 
voltages of 200 V and 400 V_ 

These triacs are intended for operation up to 400 Hz with 
resistive or inductive loads and nominal line voltages of 115 

The high gate sensitivity of these triacs permits the use of 
economical transistorized or integrated control circuits and 
enhances their use in low-power phase control and load­
switching applications. 

MAXIMUM RATINGS, Absolute-Maximum Values: 

For Operation with Sinusoidal Supply Voltage at Frequencies up to 400 Hz and with Resistive or Inductive Load_ 

REPETITIVE PEAK OFF-STATE VOLTAGE:' 
Gate open, TJ = -50 to lOOOC .....••..•.....•....................•....•.........•... 

RMS ON-STATE CURRENT (Conduction angle = 3600 ): 

Case temperature (TC) = 900 C .....•.......•........................................ 
Ambient temperature (TA) = 2S oC. without heat sink .................................... . 
For other conditions ............................................................. . 

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: 
For one cycle of applied principal voltage, TC = 900 C 
400 Hz (sinusoidal) ............................................................. . 
60 Hz (sinusoidal) ............................................................. . 
50Hz (sinusoidal} __ •• _ •• ___ •• ___________ •• ___________ • _. ___ • _ •• __ • ___ ••• _ •• _ ••• 

For more than one cycle of applied principal volt;:tge .................................. . 
RATE-OF-CHANGE OF ON-STATE CURRENT: 

VDM =VDROM,IGT=60mA, t,=O_1 ~s(SeeFig.14) __ -. _ - _ .. - - - - .. -- - - -. -.- - -- - -- - -­
FUSING CURREN] (fo, triac protection): 

TJ = -SO to 100 C, t = 1.25 to 10 ms __ • _. ____________________ • _________ • __________ _ 

Pfp~fIG:.1gJ,!~,JG~Ni21)'brN~:-· ... _ . _ . _ . ____ . _ . _____________ . ____ . ___ . _ . _________ _ 

GATE POWER DISSIPATION: . PEAK (For I '" max_, (See Fig. 10) __ . ____ . ___ . ___________ . ________ . _ . ____ . _ .. ____ .. 
AVERAGE (AtTC=600 C) ______ . ___ . ________ ._._. _______ . _______ . ____________ .. 

(At TA = 2S oC, without heat sink) ....................................... . 
TEMPERATURE RANGE:~ 

Storage ............................................................•........... Operating (Case) _____ .. ___ . __ . ____ . _____ . __________ . _ .. _ . _____ . ______ . _____ .. _ . 

LEAD TEMPERATURE (During soldering): 
At distances~ 1/16 in. (1.58 mm) from the case for 10 s max ..............•............... 

* For either polarity of main terminal 2 voltage (VMT2) with reference to main terminal 1 . 
• For either polarity of gate voltage (VG) with reference to main terminal!. 
... For temperature measurement reference point, see Dimensional Outline. 
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ELECTRICAL CHARACTERISTICS 

At Maximum Ratings and at Indicated Case Temperature (T C) Unless Otherwise Specified 

CHARACTERISTIC SYMBOL 

IOROM Peak Off·Stats Current:6 
Gate open. T J = l00oC. VOROM = Max. rated value 

Maximum On-State Voltage:' 

For iT = 10 A Ipeakl. TC = 250 e ..................... .. 

DC Holding Current:. 

Gate open, Initial principal current = 150 rnA IDC), vo = 12 V. 

TC" 250 e .................................... . 
For other case temperatures ......••.•........... 

Critical Rate-af·Rise of Commutation Voltage:' 

For vo = VOROM, I(T(AMS) = 0.5 A. commutating 

di/dt = 1.B Alms, gate unenergized, TC = gOoe dv/dt 

ISee Fig. 151 

Critical Rat.ot·Ri .. 01 Off·Stage Voltage:6 
For YO ,.. VOROM. exponentail voltage rise, gate open, dv/dt 

TC= lOOGC ................................ . 

DC Go. Trigger Current:6 Mode VMT2 VG 

For vO " 12 V (OCI. I- positive positive 

RL =30Sl m- negative negative 

Te = 25°C i positive negative 

m+ negative positive 
For other case temperatures .................... . 

DC Gat. Trigger Voltage:6t 
ForvO = 12 V (DCI. RL = 30n, TC = 25°C 

For other case temperatures .................... . 
ForvD = VDROM. RL = 125n, TC = 100°C 

Gate-Controlled Turn·On Time: 
(Delay Time + Rise Time) 

For vo • VOROM. IGT = 60 mAo Ir = 0.1 PS. 
iT = 10 A (peakl. TC = 25°C (See Fig. 161 

Thennal Resistance, Junction·to-Casa: 

IGT 

LIMITS 

T2304 Series T2305 Series 

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

0.2 0.75 0.2 0.75 

1.7 2.2 1.7 2.2 

7 15 15 30 
~SeeFi .8&9_ 

4 4 

10 100 10 100 

3.5 10 5 25 

3.5 10 5 25 

10 10 40 

10 10 40 
- See Fios. 11 &12_ 

I I 2.2 I I /2.2 

...--- See Fig. 13-
0.15 0.15 

I.B 2.5 I.B 2.5 

8.5 8.5 

6 For either polarity of main terminal 2 voltage (VMT2) with reference to main terminal 1. 

t For either polarity of gate voltage (V G) with reference to main tenninal 1. 

The fol/owing data are applicable to aI/ triacs except as noted. 
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Fig. 1 - Principal voltage-current characteristic_ 
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FULL CYCLE RIIS ON-STATE CURRENT [IT(flIIS)] -A 
92C$-1'1092: 

Fig. 2 - Powsr di$S;pation VI'. on-statB curlflnt. 

FULL CYCLE AMS ON-STATE CURRENT [IT(RMS)] -A 92CS-17094 

Fig.,4 - Mllximum allowable 8mbifmt temperature VI. on-state 
current for the packll(Jll/mounting options of the_ triacs. 

0.1 CASE TEMPERATURE {Telae..: 

Q6 

QI 

Q6 Q7 0.8 09 1.1 1.2 
ON-STATE VOLTAGE (\I'l)-V 

(POSITIVE OR NEGATIVE) 

1.3 1.4 

92eS-170N 

Fill. 6 - On-state CUrrtlnt n. on .. tste voltage (steady-state conditionl. 

54 

FULL CYCLE RMS ON-STATE CURRENT [ITIRIIS.]-A 
9leS-17093 

Fig. 3 - Maximum allowable case temperature vs. on-state current. 

SUPPLY FREQUENcy..60/400 Hz 

... ~~ O:~:~~~~~URRENT[ I TIRMS)] -O.SA 
l; CASE TEMPERATURE(Tc) .. 9O·c 
In I I I I I I I z 50 £ l\. GATE CONTROL MAY BE LOST DURING AND ..... IMMEDIATELY FOLLOWING SURGE CURRENT :::, INTERVAL. 
t1;.40 
I-m 

"-
OVERLOAD MAY NOT BE REPEATED UNTIL 

... ,... JUNCTION TEMPERATURE HAS RETURNED TO 

~~ 30 
STEADY-STATE RATED VALUE. 

z'" ~ I'- I I 0", 

~!5 
~u 20 

~ "~r--. ... ~ I 
~ 10 

SO Hz 

150~ --0 

• 4 6 • • • • • • 4 •• 10 
SURGE CURRENT DURATION-FULL CYCLES 

92CS-17095RI 

Fig. 5 - Pesk surge on-stage current w. wrge-current duration. 

o 

CASE TEMPERATURE (Tc)· 25·C 

I • 
INSTANTANEOUS ON-STATE VOLTAGE (VT)-V 

(POSITIVE OR NEGATIVE) 
92CS-I7097 

Fig. 1- On-nate cUmlnt w. on-state voltage {SUrtJII condition}. 
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CASE TEMPERATURE ITe) _·c 

Fig. 8 - DC holding current VS. case temperature for T2304 series. 

PULSE DURATION LIMIT 6 TRIGGERING MODES: ALL 
ENCLOSED AREA INDICATES 

" LOCUS OF POSSIBLE .,'----++H--+."'--!---h+1 
> 
I 
~b .... 

TRIGGERING POINTS. 

:: ~ 10 1==l==t=t:J::t==l==t:1 
~ ~ :t---i--t-t+t---i--i 
!:;'" 
o z 4f--I--f--f-++--I-
>", 
",0 

~ ~ zt--I--f--f-++­
UPPER LIMIT OF PERMISSIBLE ~~ 

~~ 
~-

AVERAGE (DC) GATE POW·EEIR~:j::j:;tj~=t=I+:tt:H 
DISSIPATION AT RATED r 

g 
6 CONDITION. -rTO--+--'. 

0.1 
0.001 2 4 6 8 act 2 "6 8 0.1 

DC GATE TRIGGER CURRENT (16T)-A 
(POSITIVE OR NEGATIVE) 

Fig. 10 - Gate trigger characteristics and limiting conditions for deter. 
mination of permissible gate trigger pulses. 

CASE TEMPERATURE (Te) _·C 92C5-17102 

Fig. 12 - DC gate-trigger current vs. case temperature for T2305 series. 

92<:5-17099 

Fig. 9 - DC holding current vs. case temperature for T2305 series. 

-50 -40 -30 -20 -10 0 10 20 30 40 92CS-17101 
CASE TEMPEf<ATURE IT c) _·c 

Fig. 11 - DC gate-trigger current vs. case temperature for T2304 series. 

- 50 --40 -30 -20 -10 0 10 20 30 40 
CASE TEMPERATURE (T c) _·C 92CS-17103 

Fig. 13 - DC gate-trigger volrage vs. case temperature. 
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92CS-17063 

Fig. 14 - Rate-of-change of on-state current with time (defining di/dtJ. 
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Fig. 16 - Relationship between off-state voltage, on-state current, 
and gate-trigger volrage showing reference points for 
definition of turn-on time (tgrJ. 

400 Hr 
SUPPLY 

VOLTAGE 

400 H~ 
PRINCIPAL 
CURRENT 

.-' 

92CS-17064 

Fig. 15 - Relationship between supply IIO/tage and principal current 
(inductive load) showing reference points for definition of 
commutating voltage (dv/dtJ. 
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92CS-17091 

NOTE: For incandescent lamp loads which produce burnout cur­
rent surges with 12t values greater than 2.5 ampere2 seconds, con­
nect a 10 - ohm resistor of appropriate power rating in series with the 
load. This rating can be determined as follows: 

. ~~:~mR~~~i~:~ = 10 Irms load currentl 2 

Fig. '7 - Typical phase-conrrol circuit for operation at 400 Hz. 

TERMINAL CONNECTIONS 
Lead No.1 - Main terminal 1 
Lead No.2 - Gate 
Case, Lead No.3 - MaIn termInal 2 


