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Thyristors

2N5754 - 2N5757
T2303 T2313 Series

2.5-A Silicon Triacs

These RCA triacs are gate-controlled full-wave silicon ac
switches that 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.

MAXIMUM RATINGS, Absolute-Maximum Values:

For operation with sinusoidal supply voltage at frequencies
up to 50/60 Hz and with resistive or inductive load.

*REPETITIVE PEAK OFF-STATE VOLTAGE:®

Gate open, Ty = —65 to 100°C . .

RMS ON-STATE CURRENT (Conduction angle 360°)

Case temperature
* T =70°C(T2303-Series) . . . .
Ambient temperature
Ta = 25°C (T2313-Series) .
For other conditions .

PEAK SURGE (NON-REPETITIVE) ONSTATE CURRENT
For one cycle of applied principal voltage Tc 70°C

* 60 Hz (sinusoidal) . . . .
50 Hz (sinusoidal) . .

For more than one cycle of apphed pnncnpal vultage .

Features:
mT2 LL-MT 8 25/40 mA '_GT . o Low On-State Voltage at
= o Shorted-Emitter, Center-Gate Design High Current Levels
—~Gate @ | ow Switching Losses
100 v 200V 400 v 600V
2N5754 2N5756 Voltage Types Types Types Types
2N5755 2N5757 Package
72303 Series T2313 Series Modified TO-5 (T2303 Series) 2N5754 2N5755 2N5756 2N5757
Modified TO-5 with Heat Rad. T2313A T2313B T2313D T2313M
H-1380 H-1468 (T2313-Series) {40684) (40685) (40686) (40687)
N in p: h (e.g. 40684) are former RCA type numbers.

The gate sensitivity of these triacs permits the use of
economical transistorized control circuits and enhances their
use in low-power phase control and load-switching appli-

RATE OF CHANGE OF ON-STATE CURRENT:

VDM = VDROM. !GT = 50 mA, t, = 0.1 us (See Fig.13) .
FUSING CURRENT (for Triac Protection):

Ty=-6510100°C,t=1.25t0 10 ms .
#PEAK GATE-TRIGGER CURRENT:®

For t us max. . . ..
*GATE POWER DISSIPATION

PEAK (For 10 s max.) . . . .

AVERAGE:
*Tc7o°c.......,

Ta=25°C . . . e

*TEMPERATURE RANGE.

Storage . . . P

Operating (Case) P

LEAD TEMPERATURE (Dunng soldermg)
At distance 1/32'in. (0.8 mm) from
seating plane for 10 s max. . .

* In accordance with JEDEC registration data format (JS-14, RDF-2 filed for the JEDEC (2N-Series)types.
© For either polarity of main terminal 2 voltage (VmT2) with reference to main terminal 1.

cations.
2N5754 2N5755 2N5756  2N5757
T2313A T2313B  T2313D T2313M
VDROM 100 200 400 600 v
IT(RMS)
. . . 25
. . 1.9
See Fig.2,34,&5
ITsm
.o 25 - A
. 21 A
. See Fig.6
di/dt 100 Alus
12 3 A2
laTm 1 A
PGM 10 - w
PG(AV)
. 0.15 w
0.05 w
Ts —65 to 150 —————— °C
tg
Te —65 10 100 —————  °C
T 225 °c

B For either polarity of gate voltage (V) with reference to main terminal 1.
A For temperature measurement reference point, see Dimensional Outline.
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2N5754—-57, T2313 Series File No. 414

ELECTRICAL CHARACTERISTICS

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

CHARACTERISTIC SYMBOL LIMITS UNITS
Min. Typ. Max.

*|Peak Off-State Current: &

loRoM
Gate Open, Ty = 1000C and VpROM = Max. rated value - 0.2 0.75 mA
Maximum On-State Voltage: é
For it = 10 A (peak) and Tg = 25°C.......ooovvvrnnnnes Vim - 22 | 26 v
*| Forit =3.5A (peak)and T =250C.........ccocvvrnnn - - 1.8

DC Holding Current: &
Gate Open, Initial principal current = 150 mA (DC), VD= 12V

At TE =250C e o - 6 35* mA
AL TG = 650C it - 20 82
For other case temperatures.............coeviiiieiiiinnnns -+ See Fig.8.—>

Critical Rate of Rise of Commutation Voltage:
For Vp = VDROM, IT(RMS) = 2.6 A, commutating
di/dt = 0.95 A/ms, gdte unenergized, TC = 700C

(S€E Fig 13). 4 veee e eeeeeeiiaeeeeeennnnnns dv/dt | 0.5 - - Vius
*|Critical Rate-of-Rise of Off-State Voltage: é
For Vp = VDROM, exponential voltage rise, dv/dt
and gate open, T = 100°C 10 100 - V/ps
DC Gate-Trigger Current: ‘T Mode VMTZ Vg
ForVp =12 V (DC), |" Jpositive |positive - 5 25
RL =30Q2, and 11" pegative [negative - 5 25
Tc =250C I |positive |negative - 10 40
1" |negative |positive - 10 40
- — — I6T - mA
Te =-65°C I* [positive [positive - 30 60
- 117 |negative |negative - 30 60
I” |positive [negative - 40 100*
I |negative [positive . 40 100*
For other case temperatures........coceeeevvvevinnnneeene. ~—See Fig.11. —>
DC Gate-Trigger Vol'age:‘ 1.
ForVp =12V (DC)and R_=30Q
AT =250C i - 0.9 2.2*
ALTQ = B50C ceevrrmrereee e eenescescnesnssss s Vet -] 1S 3 v
For other case temperatures........ooccovevevininnnnnns ~+—See Fig.12. —
* For VD = VDROM and RL =125Q
AETE = 1000C.. ... 0.2 -
Thermal Resistance:
Steady State:
#|  JUNCLiON-t0-CaSE. . .. vvvvverir i e Rg J-C - - 8.5 oc/w
Junction-to-ambinet (2N-series typesonly) .......... Rg J-A - - 150 oc/w
& Cohebes il i el 2 ol (WT2) ¥ Fg it gl hialy ologe (V) it
* ('Ps?xcf,oﬂjg%%f“h JEDEC registration data format
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File No. 414 2N5754—57, T2313 Series
* QUADRANT
No. |
MAIN TERMINAL 2
POSITIVE
N
OFF STATE
~VoROM / -
-v L ve T +
- A +vorom
1] | oFF state
DUADRANT H
MAIN TERMINAL 2 oN
NEGATIVE  sTATE | _o 92LS ~2214R3
Fig. 1 — Principal voltage-current characteristic.

CURRENT_WAVEFORM:SINUSOIDAL | HH
LOADSRESISTIVE OR INDUCTIVE (-1 CURRENT WAVEFORM : SINUSOIDAL
EONDUCTION A 360° i LOAD : RESISTIVE OR IN
TTIT T CONDUCTION :
3 S CASE TEMPERATURE (Tcl MEASURED
z S/ AS SHOWN ON DIMENSIONAL OUTLINE
| Ng
1 ho k) u H
2 ] @ ool
E L Sy H CONDUCTION ANGLE
H w L s8p+ep
H 3> %0
Ed
& S M
H HZ&' 22 e
a a
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o 34
< £ 1
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H ’ i°
u 60
I o 05 5 25 35 4
[ 2 3 RMS ON-STATE AMPERES [IT(RMs)]
FULL-CYCLE RMS ON-STATE AMPERES [TT(RMS)]  gacs.is71a 92Ls-1388R3,
Fig. 2 — Power dissipation vs. on-state current. Fig. 3~ case v

current.

® FORCED-AIR COOLED,400 TO 1000 FT/MIN,HEAT RADIATOR AT TACHED.
(® TRIAC WITH HEAT RADIATOR
(© TRIAC,NO HEAT RADIATOR, PRINTED-CIRCUIT BOARD MOUNTED.

CURRENT WAVEFORM : SINUSOIDAL
LOAD: RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE : 360°

100

©
o

-3
o

=

FOR DEVKCE SOLDERED)
11 ON I/16™THICK COPPER
HEAT SINK, TEMPER-
ATURE MEASURED ON
HEAT SINK 1/4" FROM
CASE CAP.

LEAD LENGTH =["

%—-’—m

(© TRIAC,NO HEAT RADIATOR
T30

T

n
>

~
o

MAXIMUM ALLOWABLE HEAT SINK
TEMPERATURE —°C

FOR DEVICE SOLDERED
ON 1/16"-THICK COPPER
5 HEAT SINK. TEMPER-

TEMPERATURE (Ta)— °C

MAXIMUM ALLOWABLE AMBIENT

T F
T
CURRENT WAVEFORM: SINUSOIDAL

ATURE MEASURED ON

6 ™ "
0 , HEAT SINK 144" FROM 1 LOAD: RESISTIVE OR mnucnvs

it CASE CAP, {; CONDUCTION ANGLE : 3

. LEAD LENGTH ={" Sy P et seeeaueaas
50| 1T

o o5 [ 5. 2 25 o 05 [ 5
-STATE AM
RMS ON-STATE AMPERES [I71(Rus)) RMS ON-STATE AMPERES [I7(Rus)]
92LS~1390R3 92LS-209TR2
Fig. 4 — Maxi heat-sink temp vs. t Fig. 5~ Maxi ble amb, vs.
current. current.
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SUPPLY FREQUENCY=50/60 Hz B HHH T
S EREQUEN CASE TEMPERATURE (T¢):25°C I ERREE T
w RMS ON-STATE AMPERES [IT(RMs)]*2.5 e ! i
g CASE TEMPERATURE (T¢)= 70°C 5 s
Q B
z TT T T 3 ’): *5
25 I
8 GATE CONTROL MAY BE LOST DURING AND T z Y,
Yo IMMEDIATELY FOLLOWING SURGE CURRENT  __| | g 5
E3 \ INTERVAL ZE
55 29 OVERLOAD MAY NOT BE REPEATED UNTIL ] e 10|
el NN JUNCTION TEMPERATURE HAS RETURNED TO =0
44 STEADY - STATE RATED VALUE. En ws
2E ! 2a
ge | 53
=33 Suw
wa N | 3
s " 60 Hz 55
z
% 50 Hz I~ w3
w 5 =
a - g
a.
of
4 2 3 o 2 3 4
! 10 0 10 POSITIVE OR NEGATIVE_INSTANTANEOUS
SURGE CURRENT DURATION—FULL CYCLES  92¢5-15731 - STATE VOLTS (vy) 92¢5-15713
Fig. 6 — Peak surge current vs. surge-c t duration. Fig. 7 — On-state current vs. on-state voltage.
- B H 100, TRIGGERING MODES: ALL T71 I I
INITIAL ON: STATE MILLIAMPERES = 150 |} H 8 085 ED AREA INDICATES ] I | |
¥ T T 1 8 i - (B
Hi T H & S RIG6ERING PONTS.
T L B i k4
! H1 8 (23
2 i g
11 2
4 _ 80 i H £ H o
R ettt H w
Q z b S - H o 10
< 1 N 3 8
& 360 H b
w 1 6
z¥ b w
Sa e 5 4
2o 3 Netid s, i b
3w goBHHERHE 33 aviet ) 93! 8
o2 T ki d 385! 22 w2
g = jhasas i 3 2 /
a9 H Hi I 5388 H HH g UPPER LIMIT OF PERMISSIBLE %
2%, s I HH & |-} AVERAGE (DC) GATE POWER &
° 3% i i Z g DISSIPATION AT RATED CONDITIONS ¥
a ass, P H © (SEE FIG. Il & 12) ! o
T TYPICAL S sf o
0 ; e i g, | Lo
70 -60 -50 -40 -30 -20 <0 O 10 20 30 40 ; Jﬁ“
CASE TEMPERATURE (Tc)—°C b}
92CS~I57I9RI
Fig. 8 — DC holding current (positive or negative) vs. case ol
temperature. 00! 00! X
POSITIVE OR NEGATIVE DC GATE-TRIGGER AMPERES (Ig7)
92CS~-I5715R1
Fig. 9 — Gate trigger ch. istics and lil ditic for
determination of permissible gate trigger pulses.
r— N '|
A | AC INPUT 120V 240V
|
LOAD O l H VOLTAGE 60 Hz 60 Hz
100 K RCA : . SNUBBER
V2w TRIAC " S| NETWORK | Cs | 0.068 uF | 0.075 uF
RCA H | FOR25A 200v | 400V
5V 3ok D3202U I ! (RMS)® IN-
400 Hz | ! DUCTIVE Rs | 22kQ | 25k Q
| | LOAD %W %W
0. uF : el 2N5755 | 2N5756
100 V | g | RCA TRIACS T23138 | T2313D
B : g : ®For other RMS Current values refer
NOTE: For incandescent lamp loads which produce burnout L — — — J 92umio72R3 to RCA Application Note AN-4745,

current surges with 12+t values greater than 2.5 ampere2 seconds,
connect a 10-ohm resistor of appropriate power rating in series

with the load. This rating can be determined as follows:
Power Rating of 10-ohm Resistor = 10(rms load current)2
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SNUBBER NETWORK FOR INDUCTIVE LOADS.
CONNECT POINTS Al AND B! TO TERMINALS
A AND B RESPECTIVELY.
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2N5754—57, T2313 Series

120 B PRINCIPAL DC YOLTS L2 TRIGGERING MODES : ALL
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Fig. 11 — DC gate-trigger current vs. case temperature.
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'OMMUTATING
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Fig. 12 —

DC gate-trigger voltage vs. case temperature.

PRINCIPAL
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92L5-2409R3

Fig. 13— Relationship between supply voltage
and principle current (inductive load)

points for

of commutating voltage (dv/dt).

TERMINAL CONNECTIONS
For Types 2N5754, 2N5755, 2N5756, 2N5657

Lead No. 1 — Main terminal 1
Lead No. 2 — Gate
Case, Lead No. 3 — Main terminal 2

For T2313 Series

Lead No. 1 — Main terminal 1
Lead No. 2 — Gate
Heat Rad., Lead Ne. 3 — Main terminal 2
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