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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

w 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
B Advanced Unisurface Construction

® 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

MAXIMUM RATINGS, Absolute-Maximum Values:

(FI&YNZGE) — O
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TOP VIEW LAl

92¢5-39970
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 sult 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.

B8TA22B BTA22C BTA22D BTA22E BTA22M BTA22N

Vprou®, Gate open, Ty=-6510125°C .......oevennns 200 300 400 500 600 800 \
Irgmsy Te=75°C, 6=360° ...co.uvnnn ROor o, b 10 A
Iysm (for 1 full cycle) 60 Hz (sinusoidal) ...ccvveerean 110 A
50 Hz (sinusoidal) .....covveenn 103 A

di/dt

Vp= Vorow la =200 mA, t,=0.1 s

(See Fig. 13) 70 Alus
12t (See Fig. 11)

T=20MS «rrvneenvertsenononesensosasassonanens 66 A’s

t=25ms...... 33 A%

E =05 IMIS «oevsrnceressassnesatnsssessanssnons 19 A’s
lo®

FOr 1S MaX. «oeverenvarareneacssasssnnnanssans 4 A
Pom(For 1psmax., lgtmS4A «.ooeaiierinnoneees 16 w
PGUAY) <+ + e v snnnesrreseannrsinaseansens e 0.35 w
P 2 L RETEE R R REERE R, -65 to 150 °C
TEt cevrerensnrnnontaecnarananes Cerarseseaaine -65to 125 °C
T+ (During Soldering):

For 10 s max. (terminals and €ase) ....ocooereecees 225 °C

*For either polarity of main terminal 2 voitage (Vur2) with reference to main terminal 1.
BEor either polarity to gate voltage (Vg) with reference to main terminal 1.
tFor temperature measurement reference point, see Dimensional Outline.
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BTA22 Series

ELECTRICAL CHARACTERISTICS, At Maximum Ratings Unless Otherwise Specified, and at Indicated Temperature

LIMITS
For All Types
CHARACTERISTIC Unless Otherwise Specified UNITS
Min. Typ. Max.
lorou®
Gate open, Ty= 125°C, Vppou=Max. rated value ........ccoevviuiiennns — 0.1 2 mA
Vine
ir=30A (peak), T¢=25°C (See Fig.6) ...covvuveeruvinianns P — - 1.7 v
lto®
Gate open, Initial principal current = 150 mA (dc)
vp=12V, Tc=25°C — 15 — mA
For other case temperatures .......c.oovvreriiereanencioanns [N See Fig. 7
dv/dt (Commutating)®
Vp = Vprowm lrus) = 10 A,
commutating di/dt = 4.44 A/ms,
gate unenergized, T¢=75°C (See Fig. 14) .....coiivuiiiinieiiinnenes 4 10 - V/us
dv/dt®
vp = Vprom €Xxponential voltage rise, gate open,
Te=100°C:
BTA22B 100 300 —
BTA22C 85 275 —_
BTA22D 75 250 - Vips
BTA22E 65 225 —
BTA22M 60 200 —
BTA22N 10 50 —
ter®® Mode Vurz Ve
vp =12V (dc) I+ positive positive ...... —_ 10 25
R.=300Q
Tec=25°C i negative negative ...... —_ 20 30 mA
- positive negative ...... . 20 60
1+ negative positive ...... — 30 60
: For other case temperatures ..........cceievinivaineeariineieinenenns See Figs. 9 & 10
: Vor®
f vp=12V (dc), R =304,
| TET25°C 4uarenaueretenen ettt e et ae et .. — 1.25 25 v
i For other case temperatures ...........cveveeeencians See Fig. 12
| Vo= Vorow Ru= 125 0, Te= 100°C 02 — -
|
£ For vp = Vprow le = 80 mA, t.= 0.1 us,
ir=10 A (peak), Tc=25°C (See Fig.5) ...covivvirirnnrivnnciiniinan —_ 1.6 —_ us
O R R TR —_ — 2.2
- °C/W
L vass - — 60
®For either polarity of main terminal 2 voltage (Vjura) with reference to main terminal 1.
BEor either polarity of gate voltage (Vg) with reference to main terminal 1.
]
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‘I QUADRANT
I MAIN TERMINAL 2
OFF STATE POSITIVE
~VoroM 1=
+ ¥ v v
Lg% +VoRoM
QUADRANT TH I\] oFF STATE
NO. I
MAIN TERMINAL 2 T
NEGATIVE  sTate | _y 9215221487

Fig. 1 — Principal voltage-current characteristic.

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

CASE TEMPERATURE: MEASURED AS
SHOWN ON DIMENSIONAL OUTLINE

CONDUCTION ANGLE
=0 + Oy

MAXIMUM ALLOWABLE
CASE TEMPER&TURE {Te)1—1*C

o 2 4 6 8 10 12
RMS ON-STATE CURRENT [Zr(amsi] A gacs-337a0

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

% 5 : TR
H i H i HH
H HE £ !
i X HEEE
3 H
= b HH 8
g B - i
£ ApS o HH 1
z : i
o
4
F4 3 ¥ ¥
[
5 3B H
H i
8 fE: N 5
- - o
3 N T i+ MAXiMUN H
£ T Rl
z ¥ + TYPICA
(] a HHHT H
g ! H HiHHH
< ‘ H H
o e e 13, =
e H
: i = H H
50 100 50 200 300 350
DC GATE-TRIGGER CURRENT {Igrl—mA
22¢8-17062

Fig. 5 — Turn-on time vs. gate-trigger current.

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

AVERAGE POWER DISSIPATION(Py)—W

FULL-CYCLE RMS ON-SYATE CURRENT [TT(rms]-aA
92¢5-33750
Fig. 2 — Power dissipation vs. on-state current.

SUPPLY FREQUENCY - 50760 Hz SINE WAVE
|- LOAD: RESISTIVE
CASE TEMPERATURE (T¢)=80°C
120[— RMS ON-STATE CURRENT [1-,(“5,1‘.,0,,
Ef,-, N GATE CONTROL MAY BELOST]
= 100 DURIN LY
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¥ F T CURRENT (NTERVAL.
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85 80 F PEATED UNTIL JUNCTION
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B
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et
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SURGE CURRENT DURATION-FULL CYCLES
92C8-33781
Fig. 4 — Peak surge on-state current vs. surge

current duration.
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Fig. 6 — On-state current vs. on-state voltage.
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OFF-STATE VOLTAGE (Vp)=VproM
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Fig. 7 — DC holding current vs. case Fig. 8 — Critical rate-of-rise of off-state voltage
temperature. vs. case temperature.
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Fig. 9 — DC gate-trigger current (for I* and I~ Fig. 10 — DC gate-trigger current (for I~ and IlI*
N triggering modes) vs. case temperature. triggering modes) vs. case temperature.
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Fig. 11 — Peak surge on-state current and fusing Fig. 12 — DC gate-trigger voltage vs. case
current as a function of time. temperature.
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SUPPLY
VOLTAGE

PRINCIPAL
CURRENT

o

dizdt

|
|
]
I~
{

COMMUTATING | |
dv/dt
I I
l |
4
1 cor ] |
920817063 PRINCIPAL | |
VOLTAGE | COMMUTATING |
I v 9205-2403R4
Fig. 13 — Rate-of-change of on-state current with Fig. 14 — Relationship between supply.voltage
time (defining difdt). and principal current (inductive load)
showing reference points for definition
of commutating voltage (dv/dt).
_ RFI FILTER
R2 [ it T =
4 Ty
RCA TRIAC i ; 1 t
Ry (SEE TABLE) tRs ! H
]
Igtetaety R3 ! i i CFT1 voLTAGE
t 1]
\ .
:('ST i ‘[ i I
: | |
DIAC 1.1.___4 | —
¢ G SNUBBER NETWORK FOR INDUCTIVE
LOADS OR WHEN COMMUTATING VOLTAGE
{dv/dt} CHARACTERISTIC IS EXCEEDED.
92CM-33755
. AC INPUT 120V 240V 240V
: VOLYAGE 60 Hz 60 Hz 50 Hz
i 61 0.1 uF 01 uF 0.1 4F
H 200V 400V _400Y |
[2] 0.4 4F 0.1 pF 0.1 F
100 V 100 V 100 V
R1 100 kQ 200 ki1 250 kQ
%W W BW.
R2 22k0 3.3k0 3.3k0
%W hW %
B _ R3 15 kA 15 k0 15k N
92€5-13366R2 SNUBBER W BW %W
NETWORK cs 0.068 uF 0.4 oF 01 uF
FOR 10A 200 V 400V 400 V
(RMS)* IN-
DUCTIVE Rs 12 k0 1k 1kQ
” . . D y
Fig. 15 — Relationship between off-state voltage, oA o‘ﬁ ‘:,’F o‘,l; \:,'F ol;‘:F
on-state current, and gate-trigger RFI CF* 200V 400V 400V |
. voltage showing reference points for FILTER L ;1?':2”&’:3 i?%o Ag;‘ﬂ :1?: 4{::
definition of turn-on time (tg). RCA TRIACS BYA22C BTA22E BTA22E
*For other RMS current values refer to RCA Application
Note AN-4745.

*Typlcai 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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