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® Very High Gate Sensitivity u 3-Lead Package for Printed Circuit
3 mA max. for T2300 and T2310 series Board Applications .
10 mA max. for T2302 and T2312 series ® Shorted Emitter Design

3l 2 Voltage 100V 200V 400 Vv

Package Types Types Types
T2310 Series T2300 Series Mod. TO-6 T2300A (40525) T23008B (40526) T2300D (40527)
72312 Series T2302 Series Mod. TO-5 T2302A (40528) T2302B (40529) T2302D (40530)
TO-5 with Radiator T2310A (40531) T23108B (40532) T2310D (40533)
1468 oV TO-5 with Radiator T2312A (40534) T2312B (40535) T2312D (40536)

Numbers in parentheses are former RCA type numbers.

RCA T2300-, T2302-, T2310-, and T2312-series triacs are
gate-controlled full-wave ac silicon switches. They are
designed to switch from a blocking state to a conducting
state for either polarity of applied voltage with positive or
negative gate triggering.

The T2302 series has higher dv/dt capability and higher gate
trigger current requirements than the T2300 series. The gate
sensitivity of these triacs permits the use of economical
transistorized and IC control circuits and enhances their use
in low-power phase control and load-switching applications.

MAXIMUM RATINGS, Absolute-Maximum Values:

The T2300 series has rms on-state current ratings of 2.5
amperes at a case temperature of +60°C while the T2302
series has the same ratings at a case temperature of +70°C.

The repetitive peak off-state voltage rating for T2300A and
T2302A is 100 volts; for T2300B and T2302B, 200 volts;
and for T2300D and T2302D, 400 volts.

The T2310 and T2312 series are the same as the T2300 and
T2302 series, respectively, but have factory-attached heat-
radiators and are intended for printed-circuit-board appli-
cations.

For Operation with 50/60-Hz, Sinuosidal Supply Voltage and Resistive or Inductive Load

REPETITIVE PEAK OFF-STATE VOLTAGE® (Gate Open):
TJ = —40°C to +900C: T2300A, T2310A
T23008B, T2310B

~ T2300D, T2310D

Ty =—400C to +1000C: T2302A, T2312A
T2302B, T2312B

T2302D, T2312D

RMS ON-STATE CURRENT (Conduction Angle = 3600):
Tc =600C: T2300 series
Tg =700C: T2302 series
TA = 250C: T2300 series
T2302 series

For otherconditions. . .....covvviiinennninnnnnnnnnnn

For heat-radiator types
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one full cycle of applied principal voltage, TC as above
60 Hz sinusoidal
50 Hz sinusoidal

For more than one full cycle of applied voltage ...........

RATE OF CHANGE OF ON-STATE CURRENT:
VDM = VDROM, IGT =50 mA, tr =
FUSING CURRENT (for Triac Protection):

TJ=—651t01000C,t=1.25t010mMs .......0vvurunnnnn

0.1 us (See Fig. 19) ....

VDROM
100 \
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See Figs. 2, 3,4
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See Figs. 6 & 7
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See Fig. 8

..................... di/dt 100 Alus
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File No. 470 T2300, T2302, T2310, and T2312 Series

MAXIMUM RATINGS (Cont'd.).

PEAK GATE-TRIGGER CURRENT*: IGTM
For 1 us max 0.5 A
GATE POWER DISSIPATION*:
Peak (For 1 us max.) 10 w
Average: Tc =600C PG (AV) 0.15 w
Ta = 250C 0.05 w
TEMPERATURE RANGE1:
E ) T Y —40 to +150 oC
Operating (case): T2300 Series —40to+90 o©oC
T2302 Series . —40 to +100 oC
T2310, T2312 Series (From —400C) Upper llmlts See Figs. 68& 7
LEAD TEMPERATURE:
During soldering, terminal temperature at a distance > 1/6 in.
(1.568 mm) from thecase for 10s ........ooiuriiiiiiiiiiiiieneninnnnnnnn, 225 oC
& For either polarity of main terminal 2 voltage + For either polarity of gate voltage (VG) f For information on the reference point of
VmT2) with reference to main terminal 1. with reference to main terminal 1. see Dil i
' QOutlines.
+1 QUADRANT
No. |
MAIN TERMINAL 2
~ON POSITIVE
STATE
OFF STATE T
H
~VoRom / -
-V 1 +V
-1- / +VDROM
1,7 | OFF sTATE
QUADRANT H
No. lli
MAIN TERMINAL 2 oy

NEGATIVE  gTATE | _o 92LS —2214R3
Fig. 1 — Principal voltage h istics.
CURRENT WAVEFORM = SINUSOIDAL o~ [~eg CURRENT WAVEFORM : SINUSOIDAL ® 144
LOAD = RESISTIVE OR INDUCTIVE LOAD: RESISTIVE OR INDUCTIVE
RAYING APPLIES FOR ALL CONDUCTION RATINGS APPLY FOR ALL CONDUCTION ANGLES
ANGLES. { T FOR DEVICE SOLDERED
TEMPERATURE IS MEASURED ON BASE AT 100 INEENN] ON I/I6-THICK COPPER
POINT MIOWAY BETWEEN LEADS. o lao'\\ 360°) « 12302 HEAT SINK, Tem.
E 2 ATURE
w 100 H A @ Series HEAT SINK 1/4" rnou
IS TTTTT 3 CASE CAP.
3 5;’ _Zﬁ T2302 CONDUCTION ANGLE 89 o CosThet®
W T s, =9 +op w T
30 so[HTreR seres 4 o0 S
3 I ! ! 5;;;—, 14
S T 1 &
a =}
25 sofH H Bl FOR DEVICE SOLDERED
<3 N Iz ON 1/16™-THICK COPPER
su S HEAT SINK, TEMPER—
2 2 2 N ATURE ON
Fw 2 HEAT SINK 1/4" FROM
o+ E CASE CAP,
= LEAD LENGTH ="
[ 15 2 25 35 4 15 2 25
RMS ON-STATE CURRENT [IT(rms)]-A RMS ON-STATE CURRENT [T 1(sms)] —a
92LS-1388R4 921L5-1390R4
Fig. 2 — Conduction rating chart (case temperature) for T2300 and Fig. 3— Conducti h. istics as a fi jon of i thod
T2302 series. for T2300 and T2302 series.
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T2300, T2302, T2310, and T2312 Series

File No. 470

ELECTRICAL CHARACTERISTICS

At Maximum Ratings and at Indi d Case Temp

e (Tc) Unless Otherwise Specified

CHARACTERISTIC

LIMITS

SYMBOL

T2300 Series T2302 Series
T2310 Series T2312 Series

MINJ TYP.IMAX |MIN.|TYPJMAX

UNITS

Peak Off-State Current: &
Gate Open and VDROM = Max. rated value
TAtTj=+1000C ... ...
AtTj=+900C ................

IDROM

- 0.2]0.75
-102 [075( — - -

mA

Maximum On-State Voltage:é
For iT = 10 A (peak) and Tc=250C .. ..

VTm

DC Holding Current:®

AtTg=250C ................
For other case temperatures ........

Gate Open, Initial principal current = 150 mA (DC), Vp =12

IHO

- 2 5 | — 6.54 15
See Fig. 14 See Fig. 156

mA

Critical Rate of Rise of Commutation Voltage:®
For Vp = VDROM. IT(RMS) = 2.5 A, commutating
di/dt =0.95 Alus, gate unenergized, (See Fig. 20),

dv/dt

V/ us
V/ us

Critical Rate-of-Rise of Off-State Voltage: ®

and gate open

For Vp = VDROM. exponential voltage rise,

AtTC=+1000C. .. .............
AtTC=+900C ................

dv/dt

V/us

DC Gate-Trigger Current:61 _Mode | Vit

|_ve

For Vp =12V (DC), 1+ [positive
RL =30, and 111~ |negative
Tc=250C 1~ |positive
111+ | negative

For other case temperatures . .......

positive
negative
negative
positive

IGT

- }1351}10

10

NN = =
wWwww
1
~

See Fig. 12 See Fig. 13

mA

DC Gate-Trigger Voltage: $1
For Vp =12V (DC) and R =30 Q

Forvp = VpRrOMmand R =126 Q

AtTec=250C ................
For other case temperatures . .......

AtTC=1000C ................
AtTC=4900C ................

VGT

- 1 22| - 1 22
See Fig. 11 See Fig. 11

- = 1= lois]- |-
015 — | - |- |- |-

Thermal Resistance, Junction-to-Case:

Steady-State .. ..................

Roac

8.5 (max.) 8.5 (max.)
(T2300 series) (T2302 series)

ocw

& 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 1.




File No. 470 T2300, T2302, T2310, and T2312 Series

CURRENT WAVEFORM = SINUSOIDAL CURRENT WAVEFORM = SINUSOIDAL
LOAD = RESISTIVE OR INDUCTIVE LOAD = RESISTIVE_OR INDUCTIVE
RATINGS APPLY FOR ALL CONDUCTION ANGLES. RATINGS APPLY FOR ALL CONDUCTION ANGLES.
N S
o = oo
e, uy 8t
@ 2 DERED
‘:‘,I. E4) X EADS
Y80 HA g: 80 INTED-
[ ~
«, S
§'§ gg A
= ( 3
;'é 60 a’é 60
32 ® gt ®
i '
3 40 g 40 FREE-AIR
C) oPERATION
{(NO HEAT SINK) H (NO HEAT SINK)
2 AD LENGTH= 1" -0 4 LEAD LENGTHSI™
) 02 04 06 08 X 0.2 04 06 08 1o
RMS ON-STATE CURRENT [Ty (rms)] - A RMS ON-STATE CURRENT [Ty (rms)] - A
92L5-1986R2 92L5-1987R2Z
Fig. 4 — Conduction rating chart (ambient temperature) for T2300 Fig. 5— Conduction rating chart (ambient temperature) for 72302
series. series.
FORCED-AIR COOLED, 400 TO 1000 F T/MIN, HEAT RADIATOR AT TACHED. @ FORCED-AIR COOLED, 400 TO 1000 FT/MIN, HEAT RADIATOR AT TACHED.
THYRISTOR WITH HEAT RADIATOR ® THYRISTOR WITH HEAT RADIATOR
TOOFHE
100] H
T
. HH
z E T
:% ° 80| é a0l
zl S
it H H 31 HR)
it e EC :
g2 as: £
EF: 2 35
40| 32 S
§§ g,
2w =5
xr Sa
3 25 2%
20 X 25
g+ 20
0 05 X .5 2. 5 30 35
. _ 0 0 15 5 .5
RMS ON-STATE CURRENT [IT(,,,,s] A 02cs-17545
RMS ON-STATE CURRENT [I1(;ms)] ~A 52¢5-17546
Fig. 6 — Conduction rating chart (ambient temperature) for T2310 Fig. 7 — Conduction rating chart (ambient temperature} for T2312
series. series.
SUPPLY FREQUENCY=50/60 Hz
LOAD: RESISTIVE
w RMS ON~! STATECURRENT [T7RMs)] =254 CgRRENT WAVEFORM =
g <70° LOAD = RESISTIVE OR INDUCTIVE
g CASE TEMPERATURE (Tc) o CONDUCTION  ANGLE v Do~
z t f f I 1 ™
2« GATE CONTROL MAY BE LOST DURING AND ] a
wl IMMEDIATELY FOLLOWING SURGE CURRENT ~ __| |
£3 \ INTERVAL. . 1
B 20 OVERLOAD MAY NOT BE REPEATED UNTIL [
at N JUNCTION TEMPERATURE HAS RETURNED TO ¥s 5
g N STEADY - STATE RATED VALUE. T sl Fte
zW 5 N, ) z  JHE
<] S
z5 N | we
wo | I ga 2
£4 ca T
g 0 60 Hz G2
] z o
E 50 Hz N '
a s
B ; 3 2z
ol S SSEnzasassanse snasanerranan: Hor t T
) s 102 103 o 05 [ L5 2 2.5 3 35
SURGE CURRENT DURATION—FULL CYCLES 92C5-1573IRI FULL-CYCLE RMS CONDUCTION CURRENT (I1)—A 92L5392R2
Fig. 8 — :Ielatl;/ ;:gge on-state current vs. surge-current duration for Fig. 9 — Power dissipation curves for all types.
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File No. 470

T2300, T2302, T2310, and T2312 Series

CH‘}[I;A}%LEEI;I %'2 cMsoAPPLv FOR ALL
R I DES
CASE TEMPERATURE (Tc)=25° C PRINCIPAL VOLTAGE =12V (DC)
- AD = 30 OHMS , RESISTIVE
T T %3
-+ e e
i : 3
: |
o 20fEET 5
g 5 F
S b w
el s : 5 03 : :
BN T o
3 > s s
z= 3 T T
g = 10 8 2 : :
zw <] :
EE @ 1
23 = + T T
z3 : M : : YPICA
5 o
b4 oas
© H
0 EE
0 CX 1. 25 .5 -40 -30 -20 -Io [ 10 20 30
m%ﬁ:ﬂgﬁf—l’slmlm 92L5-1982R: CASE TEMPERATURE (Tg) - °C 92LS~1979RI
Fig. 10 — On-state ch. for either di of principal Fig. 11 — DC Gate-trigger voltage characteristics for all types.

current for all types.

CHARACTERISTICS APPLY FOR INDICATED TRIGGERING

PkINCIPAL VOLTAGE =12V (DC)
OAD = OHMS RESISTIVE

T

+
+
t

H

20! Tt

GATE-TRIGGER CURRENT (Igy) - mA(DC)

o= S :
SE mgs o
= ey
. iy LFFO,, LA Mopes
OR T+

o

CHARACTERISTICS APPLY FOR T
INDICATED TRIGGERING MODES.

PRINCIPAL VOLTAGE =12 V(DC)

LOAD = 30 OHMS, RESISTIVE
jS2353: T
+

T +

»
o

n
=3

5]

GATE-TRIGGER CURRENT (Igp)— mA(DC)
o
o

S
= I ¥ MODE,

S
EILAND T yopeit

0

20 30
CASE TEMPERATURE (Tc)—°C  92L5~1978R!
Fig. 12 — DC gate-trigger current characteristics for T2300 and
T2310 series.

-40 -30 -20 -io o 10 20 30

CASE TEMPERATURE (T.)—°C 92LS-1974RI

Fig. 13 — DC gate-trigger current charactensttcs for T2302 and
T2312 series.

INITIAL PRINCIPAL CURRENT=150mA 23S pasat

T resese]

OC HOLDING CURRENT (Iy)—mA

t nasaresasns suass
i HHHH Seesase
-40 -30 -20 -0 o 0 20 30
CASE TEMPERATURE (T.)—°C 92L5-1975RI
Fig. 14 — DC holding current istics for either di
of principal current for T2300 and T2310 series.
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T
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1
:

o HiEHE
-40 -30 -20 -10 o 10 20 30

CASE TEMPERATURE (To)—°C 92LS-1976R]

Fig. 15 — DC holding current istics for either directi
of prinicpal current for T2302 and T2312 series.




File No. 470 T2300, T2302, T2310, and T2312 Series

g SHADED AREA INDICATES LOCUS OF POSSIBLE TRIGGERING POINTS AT [ T
3 VARIOUS TEMPERATURES FOR ALL OPERATING MODES. i+
2
T 4 , T . -
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c umrwxu.rmesan FOR T,-+9o°c R
[ s 10 12 14 16
POSITIVE OR NEGAT!VE GATE-TRIGGER CURRENT (Igy) — mA(DC)
Fig. 16 — Gate characteristics for T2300 and T2310 series. 92LM-1983R
g [snnosn AREA_INDICATES LOCUS OF POSSIBLE TRIGSERING POINTS [T
= AT VARIOUS TEMPERATURES FOR ALL OPERATING MODE
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2 L ‘ s JUNCTION TEMPERATURE (Tj)
9 B8 af At ] FOR T
S LT i R T
o 5 10 15 2 25 20 35 40
POSITIVE OR NEGATIVE GATE ~TRIGGERING CURRENT (IgT) — mA (DC) 92LM - 1985R!
Fig. 17 — Gate characteristics for T2302 and T2312 series.
TERMINAL CONNECTIONS
For T2300 and T2302 series For T2310 and T2312 series
Lead No. 1 — Main terminal 1 Lead No. 1 — Main terminal 1
Lead No. 2 — Gate Lead No. 2 — Gate
Case, Lead No. 3 — Main terminal 2 Heat Rad., Lead No. 3 — Main terminal 2
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T2300, T2302, T2310, and T2312 Series File No. 470

RFI FILTER
Rz r

AC INPUT
GE

voc.f
_______ SNUBBER NETWORK
<@ FOR INDUCTIVE LOADS
CONNECT POINTS C' AND
Rs S ' TO TERMINALS C AND
D, RESPECTIVELY

Ry

RCA
D3202U

FOR PHOTOCELL CONTROL
CONNECT POINTS A’AND B’
TO TERMINALS A AND B, Cs
RESPECTIVELY I

o,

PHOTOCELL
92LS-2406R5

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:

Power Rating of
10-0hm Resistor =10 x (rms load current)2

AC RFIFILTER | SNUBBER RCA
INPUT | Cq | C2 | Ry | R2 Rz [ LF*] cp*|__NETWORK TYPES
VOLTAGE (typ.) | (typ.)| Cs Rs
120V 0.14F | 0.14F | 100K2 | 2.2KS2 | 15KS2 [ 100uH | 0.1uF [ 0.0681F ] 2.2KQ | T23008,723108
60Hz 200V {100V fw  fww | uw 200V {200v | %w | T23028,723128
240V 0.1uF | 0.14F | 250KQ2 [ 3.3KS2 | 15K [ 200uH | 0.1uF [0.075¢F | 2.5KS | T2300D,72302D
60Hz 400v [100v (W fuw %W 400V |400v__ %W | T23100,72312D

v
Typical values for lamp dimming circuits

Fig. 18 — Typical phase-control circuit for Iamp dimming, heat and uni I motor speed controls.

SUPPLY
VOLTAGE

PRINCIPAL
CURRENT

I commuTaTing
|~ dizds

[
I
|
|
{
|
|
I}
|
|
|

COMMUTATING |
dv/dt |
1
1
PRINCIPAL |
92C5-17063 VOLTAGE | cOMMUTATING
| dv/dt
| 92L5-2409R3
Fig. 19— Rate of change of on-state current Fig. 20— Relationship between supply voltage
with time (defining di/dt). and principle current {inductive load) .

showing reference points for definition
of commutating voltage (dv/dt).
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