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12-A Silicon Triacs

For Power-Control and Power-Switching Applications

Features:

m 800V, 125 Deg. C T,Operating

W High dv/dt and di/dt Capability

® Low Switching Losses

w High Pulse Current Capability

® Low Forward and Reverse Leakage

m Sipos Oxide Glass Multilayer Passivation System
W Advanced Unisurface Construction

m Precise lon Implanted Diffusion Source

The RCA BTA23-series triacs are gate-controlled 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:

BTA23 Series

TERMINAL DESIGNATIONS
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JEDEC T0-2203AB

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*, llI- 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.

BTA23B BTA23C BTA23D BTA23E BTA23M BTA23N

Vprou®. Gate open, Ty=-6510125°C .....cvuvennnnn 200 300 400 500 600 800 v
lramsy Te=70°C,0=360° .....ouviureneracnnnans 12 A
Iysm (for 1 full cycle) 60 Hz (sinusoidal) .....coouvnens 115 A
50 Hz (sinusoidal) «.coeseevennne 108 A
di/dt
Vo= Vprom lc=200MA, ;=018 ......c0vienen 70 Alus
1t (See Fig. 14)
T=20MS +0uereerensenennencancnssnennanennns 73 Als
t=25mS ..0cuunen. 36 A’s
=055 veeenreenrscasncrnencronsansesonons 20 A’s
tard®
FOrTMSMaXK. «vovvvinaneseanosnsnannssssnanane 4 A
Pou(Fortusmax., lgriu<4A ...c.iiiereiinriienns 16 w
0.2 w
-65 to 150 °C
¢ -65to 125 °C
T+ (During Soldering):
For 10 s max. (terminals and €ase) .......ccceveans 225 °C
®For either polarity of main terminal 2 voitage (Vi) with reference to main terminal 1.
BEor either polarity to gate voltage (Vg) with reference to main terminal 1.
1For 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
CHARACTER!STIC Unless Otherwise Specitied UNITS
Min. Typ. Max.
lorom®
Gate open, T, = 125°C, Vprou= Max. rated value .......ooovevveniinnn - 0.1 2 mA
Ve
ir=30 A (peak), T¢=25°C (SeeFig.6) .......... Sreessasaniesiaranres — - 1.6 \
fuo®
Gate open, Initial principal current = 150 mA (dc)
vp=12V,Tg=25°C ..ocvevnvinnnns . Senrsssenerssnaareisanne —_ 15 —_ mA
For other case temperatures .......... Saneans enasrevseascuvenvanuins See Fig. 7
dv/dt (Commutating)®
Vo = Vorom Hriangy = 10 A,
commutating di/dt = 4.44 A/ms,
gate unenergized, T¢=75°C (See Fig. 15) ........ R snsensann 4 10 — V/us
dv/dt®
vp = Vorom €Xxponential voltage rise, gate open,
Te= 100°C:
BTA23B ...vveivvinrnerervaoraceseans Cettesiererenenasatantes 100 300 —_
BTA23C 85 275 —
BTA23D 75 250 -— Vius
BTA23E 65 225 —_
BTA23M .......... Ceeeens . 60 200 -
BTA23N 30 70 —
™™ Mode Vurz Ve
vp= 12V (dc) I* positive positive ...... ~ 10 25
R.=30Q
T¢=25°C = negative negative ...... — 20 30 mA
For other case temperatures .........veeaeerocasssrsansasnrscreasnes
- positive negative ...... —_ 20 60
1+ negative positive ...... — 30 60
For other case temperatures .........cov0es fecenarnen Cenearasnienn See Figs. 10 & 11
1 Ver®
i vp=12V (dc}),R.=30Q,
! Te=25°C — 1.25 25 \'
h For other case temperatures .......... eteeeesasenererareresaanes vee See Fig. 12
' Vo= Vorow RL= 1250, To=100°C +evrnrenenenenneernonninarisnees \ 0.2 - -
tor
For vp = Vorom 1a = 80 mA, t,= 0.1 us,
ir=10 A (peak), T¢=25°C (SeeFig. 13) ....cvveviienniniienninnias —_ 1.6 —_ us
i R erverenees S P PR — — 2.2
' 8IC °G/W
! 2T . — - 60
*For either polarity of main terminal 2 voltage (Vir2) with reference to main terminal 1.
SFor either polarity of gate voltage (V) with reference to main terminal 1.
|

-784

~ 1320 c-13




G E SOLID STATE

3875881 G E SOLID STATE

0L

e | 3875081 ooueeve 3 |

01E 17778 D, T~-2%5°)8

Triacs

‘I QUADRANT
v MAIN TERMINAL 2
OFF STATE oy FOSITIVE
STATE
TN
~VoroM - ———
v : 4 s T v
f=——==r1 +VpRoM
QUADRANT I8 [\] orF STATE
NO.II
MAIN TERMINAL 2 I
NEGATIVE  gTATE

-I 92LS-2214R7

Fig. 1 — Principal voltage-current characteristic.

\WEFORM: SINUSOIDAI
LOAD. RESISTIVE OR INDUC'I'IVE
CONDUCTION ANGLE : 360

CASE TEMPERATURE MEASURED AS
SHOWN ON DIHENS‘ONAL OUTLINE

[MAXIMUM ALLOWABLE CASE TEMPERATURE (Tg)=*C
5

o 6 [
nms ou—smz EUHRENT [Triamsy) -2
92C5-3374%5

2 14

Fig. 3 - Allowable case temperature as a
function of on-state current.
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COMMUTATING
dv/dt

PRINCIPAL
VOLTAGE COMMUTATING

duat 92L5-2409R4

Fig. 5 — Oscilloscope display of commutating
dv/dt.

BTA23 Series

14] CURRENT WAVEFORM: SINUSOIDAL
LOAD: RESISTIVE OR INOUCTIVE
CONDUCTION AN

AVERAGE POWER DISSIPATION (Py)—W

12

URRENT [11- (RMS ,] —a
92CS-33744

[} 6
FULL-—CYCLE RMS ON-STATE

Fig. 2 — Power dissipation &s a function of on-state current.
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Fig. 4 — Peak surge on-state current as a
function of surge current duration.

92CS~13366R2

Fig. 6 — Oscilloscope display for measurement
of gate-controlled turn-on time (tg,).
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92¢5-33747

Fig. 7 — On-state current vs. on-state voltage.
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Fig. 9 ~ Critical rate-of-rise of off-state voltage
as a function of case temperature.
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Fig. 11 — DC gate-trigger current (for I~ and IlI*
triggering modes) vs. case temperature.
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Fig. 8 — DC holding current for either direction
of on-state current vs. case
temperature.
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Fig. 10 — DC gate-trigger current (for I* and liI-
triggering modes) vs. case temperature.
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Fig. 12 — DC gate-trigger voltage vs. case
temperature.
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Fig. 14 — Peak surge on-state current and fusing
Fig. 13 — Turn-on time vs. gate-trigger current. current as a function of time.
RFi FILTER
Ra [
A A L
RCA
TRIAC
Ry (SEE
< TABLE )
R3 A D
VA ®

ce FOR INDUCTIVE LOADS
DIAC CONNECT POINTS C AND
Rs D' TO TERMINALS C AND
1/2W > D, RESPECTIVELY

Cim G 120v 240V
Cs | 0.068 uF/200V | O uFr400V
B Cs I Rs | L2KQ 1KQ
* 0
AC RFI FILTER mca
' vardtel G [ G | P | P2 | e | o | e | TYRES

120V |04aF | 014F | 100K | 22Ke | 15K 04 uF
e 1900V | Too'v | 'mw | ww | ww | 190#H |00y [BTA2B.C

240V |04 nF | 01 aF | 250 K| 33 Ke2 | 16 Ke 04 uF
oz 15068 1 %6 | W Pnw | aw | 200mH | apo’y | BTASDE

: 240V 0.1 uF | 0.1 pF | 200ke|33Ka ] 15K 0.1 pF
oV 1906 | Toov | 2T uw | %w | 200uH | ao0'y | BTAZDE

*Typical values for lamp-dimming circuits. 92CS-33761

Fig. 15 — Typical phase-control circuit for lamp
dimming, heat control, and universal-
motor speed control.
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