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BTA22 Series

10-A Silicon Triacs

File Number 1300

TERMINAL DESIGNATIONS

For Power-Control and Power-Switching Applications

Features:

m 800V, 125 Deg. C T, Operating

® High dv/dt and di/dt Capability

m Low Switching Losses

m High Pulse Current Capability

m Low Forward and Reverse Leakage

® Sipos Oxide Glass Multilayer Passivation System
w Advanced Unisurface Construction

w Precise lon Implanted Diffusion Source

The RCA BTA22-series triacs are gate-controlied full-wave
silicon switches utilizing a plastic case with three leads to
facilitate mounting on printed-circuit boards. They are
intended for the control of ac loads in such applications as
motor controls, light dimmers, heating controls, and power-
switching systems.

These devices 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. They have an on-state
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JEDEC TO-220AB

current rating of 10 amperes at a T of 75°C and repetitive
off-state voltage ratings of 200, 300, 400, 500, 600, and 800
volts.

These devices are characterized for I*, 1li- gate-triggering
modes only and should suit a wide range of applications
that employ diac or anode on/off triggering.

All these types are supplied in the JEDEC TO-220AB VER-
SAWATT plastic package.

BTA22B BTA22C BTA22D BTA22E BTA22M BTA22N

i
1 Vprowu®s Gate open, Ty=-6510125°C ......cuevennnn 200 300 400 500 600 800 \
. lrgmsy Tc=75°C, 6 =360° ...cc..ennn eerenaeanas 10 A
H Irsm (for 1 full cycle) 60 Hz (sinusoidal) «..oooveeneres 110 A
] 50 Hz (sinusoidal) +..o.viiieent 103 A
H di/dt
Vo= Vorom la=200 mA, t,=0.14s
(See Fig. 13) 70 Alus
: 1t (See Fig. 11)
T=00MS «ruvenrortrrenonnesersssesnsanasasss 66 A’s
t=25ms...... 33 A%
E=0.5MS covurrnrersoressscsasnsesssscnssaons 19 A’s
lg
FOr 1S MaX. «vvvacenvaoarcaoesorosnnassesuanse 4 A
Pom(For 1 s max., lotm<4A tovvieiiiieiaaieienes 16 w
! PGUAY) « e o snnnosrrnreanstsiaaseansens 0.35 w
Tatgh <« eveenernsenrareieaaraeneanans -65 to 150 °C
B HE T R R T Ceraeseneianne -65to 125 °C
T+ (During Soldering):
For 10 s max. (terminals and case) .....ccevveecens 225 °C

*For either polarity of main terminal 2 voltage (Vur2) with reference to

+ e ——————————rr

main terminal 1.

SEor either polarity to gate voltage (V) with reference to main terminal 1.
tFor temperature measurement reference point, see Dimensional Outline.
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ELECTRICAL CHARACTERISTICS, At Maximum Ratings Unless Otherwise Specified, and at Indicated Temperature

LIMITS
For All Types
CHARACTERISTIC Unless Otherwise Specified UNITS
Min. Typ. Max.
lorom®
Gate open, Ty = 125°C, Vprou= Max. rated value ........cocoiiiiinens — 0.1 2 mA
Vi
ir=30A (peak), T¢=25°C (See Fig.6) ....covevveuriinnianns P — - 1.7 \
lto®
Gate open, Initial principal current = 150 mA (dc)
Vp= 12V, Te=25%C tuiiriniinnneneenninensennenensaneansanss — 15 - mA
For other case temperatures ........covvvevurieancancaciasnes RN See Fig. 7
dv/dt (Commutating)®
Vp = Vorow ltams) = 10 A,
commutating di/dt = 4.44 A/ms,
gate unenergized, T¢=75°C (SeeFig. 14) .....covvviiiiiniiiiennns 4 10 — V/us
dv/dt®
vp = Vorom €xponential voltage rise, gate open,
Te=100°C:
BTA22B 100 300 —_
BTA22C 85 275 —
BTA22D 75 250 — V/us
BTA22E 65 225 —
BTA22M 60 200 —
BTA22N 10 50 —
ler®® Mode Ve Ve
vp =12V (dc) I+ positive positive ...... — 10 25
R.=300Q
Tc=25°C ik negative negative ...... - 20 30 mA
- positive negative ...... — 20 60
m+* negative positive ...... — 30 60
' For other case temperatures ..........cceievinievineearironsinansses See Figs. 9 & 10
; Ver*™®
§ vp=12V (dc), R. =300,
! B2 o PP . — 1.25 25 v
For other case temperatures .........o.vviiienerereerrcsineessaannns See Fig. 12
i Vo= Vorow Ru=125€, Te=100°C onvuvrinenenvnenenenenss eerenns 0.2 — -
|
i For vp = Vprom lc= 80 mA, t.= 0.1 us,
ir=10 A (peak), Tc=25°C (SeeFig.5) .....cvveririniiniiiiiinnnn — 1.6 — us
N —_ — 2.2
8JC . ° C/W
L e -_ _ 60
: ®For either polarity of main terminal 2 voltage (Vira) with reference to main terminal 1.
. BEor either polarity of gate voltage (Vg) with reference to main terminal 1.
i
]
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CURRENT WAVEFORM! SINUSOIDAL |
F2]LOAD: RESISTIVE OR INDUCTIVE
CONDUCTION ANGLE: 360°*

A QUADRANT
NO.

Al
MAIN TERMINAL 2
POSITIVE

I

i
o
&
OFF STATE &
I
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o
e ;
QUADRANT OFF STATE 3
NO. 1l [
MAIN TERMINAL 2 o T B
NEGATIVE STATE | _y 92LS - 2214R7
0
FULL-CYCLE RMS ON-STATE CURRENT [TT(rMs}-A
Fig. 1 — Principal voltage-current characteristic. 92¢5-33750

Fig. 2 — Power dissipation vs. on-state current.

CORRENT WAVEFORM: SAUSOIDAL SUPPLY FREGUENCY - 50760 Hz SINE WAVE
€ |- LoAD: RESISTIVE
LOAD: RESISTIVE OR INDUCTIVE CASE TEMPERATURE (T¢)=80°C
CONDUGTION ANGLE: 360" 120[— RS ON-STATE CURRENT [ I1(rMS)]10A
CASE TEMPERATURE: MEASURED AS <
o SHOWN ON DIMENSIONAL OUTLINE oL £ CONTROL MAY BE LOST|
1 Fl’em DURING AND IMMEDIATELY
w5 Ef N FOLLOWING SURGE
2 = r T CURRENT {NTERVAL.
o 1 SE N, N OVERLOAD MAY NOT BE RE-
2 23 80 60Hz T— PEATED UNTIL JUNCTION
3 2 | N TEMPERATURE HAS RE:
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. RMS ON-STATE GURRENT [Zr(ams)] =2 gacs-33740 )
92C8-33751
3 . .
HR Fig. 3 - Maximum allowable case temperature Fig. 4 — Peak surge on-state current vs. surge
‘\: vs. on-state current. current duration.
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Fig. 5 — Turn-on time vs. gate-trigger current. Fig. 6 — On-state current vs. on-state voltage.
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Fig. 7 — DC holding current vs. case

temperature.
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Fig. 9 — DC gate-trigger current (for I and I~
R triggering modes) vs. case temperature.
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Fig. 11 — Peak surge on-state current and fusing
current as a function of time.

BTA22 Series
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Fig. 8 — Critical rate-of-rise of off-state voltage
vs. case temperature.
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Fig. 10 — DC gate-trigger current (for I~ and IlI*
triggering modes) vs. case temperature.

PRINCIPAL DC VOLTAGE = 2V H
LOAD =300, RESISTIVE o
IGGERING MODES : ALL H
3 TS
Maxigy A
=
i»
37 e
E
e
o YPICAL
B2 H
I
L {
es
w
o
3
o
75 -50 -25 28
CASE TEMPERATURE (Tg) —*C
6258-3916R2

Fig. 12 — DC gate-trigger voltage vs. case
temperature.
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92€8-17063

Fig. 13 — Rate-of-change of on-state current with
time (defining difdt).

Igt=td ¢ tr

© i e s+

92CS-13366R2

Fig. 15 — Relationship betwsen off-state voltage,
on-state current, and gate-trigger
. voltage showing reference points for
definition of turn-on time (tg).
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Fig. 14 — Relationship between supply voltage
and principal current (inductive load)
showing reference points for definition
of commutating voltage (dv/dt).
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VWV
RCA TRIAC
(SEE TABLE)

0
[

AC INPUT
R3 J_ cF VOLTAGE
T T j '
DIAC | SR S S |
Ca= SNUBBER NETWORK FOR INDUCTIVE
LOADS OR WHEN COMMUTATING VOLTAGE
(dv/dt} CHARACTERISTIC IS EXCEEDED.
$2CM-33755
AC INPUT 120V 200V 240V
VOLYAGE €0 Hz 60 Hz 50 Hz
[]] 0.1 u4F 0.1 uF 0.1 uF
200V 400 V 400
c2 0.1 4F 0.1 pF 0.1 4F
100V 100V 100V
R1 100 kQ 200 k2 250 kQ
hW HhW hW
A2 22k0 3.3 kQ 33kO
%W hW BW
R3 Bk 5 kO 5 kO .
wW HhW hW
SNUBBER
NETWORK Cs 0.068 xF 0.1 4F 01 4F
FOR 10A 200V 400V 400 V
(RMS)* IN-
DUCTIVE RS 1.2 kO 1kQ 1kQ
LOAD W Y W W
0.1 uF 0.1 uF 0.1 uF
AFI Cg* 200V 400V 400V
FILTER LF® 100 4H 200 yH 200 uH
BTA228 BTA22D BTA220
RCA TRIAGS BTA22C BTA2E BTA22E
*For other RMS current values refer to RCA Application
Note AN-4745.

*Typicai values for lamp dimming circuits.

Fig. 16 — Typical phase-control circuit for lamp
dimming, heat control, and universal-
motor speed control.
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