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SC141, SC146 Series File Number 1167

6-A and 10-A Silicon Triacs

Three-Lead Plastic Types for Power-Control |
and Power-Switching Applications
Features:

m 800V, 125 Deg. C T; operating

igh dv/dt and di/dt ilit
o High s‘c,’,./,cth?:g ,Zs/sasc apability TERMINAL DESIGNATIONS
s High pulse current capability
s Low forward and reverse leakage GATE
m Sipos oxide glass multilayer passivation system
s Advanced unisurface construction ==
» Precise lon implanted diffusion source triioe) — O —:‘é wr2
TOP VIEW MT
92€5-39970
The RCA-SC141 and SC146 series triacs are gate-controlled -
full-wave silicon switches. JEDEC TO-220AB

These devices are designed to switch from an off-state to an
on-state for sither polarity of applied voltage with positive or
negative gate triggering voltages. They have an on-state
current rating of 6-A at T = 75°C (SC141 series) and 10-A
at Tc = 80° (SC146 series) and repetitive off-state voltage
ratings, of 200, 400, 500, 600, and 800 volts.

All devices utilize the JEDEC TO-220AB (VERSAWATT)
plastic package.

MAXIMUM RATINGS, Absolute-Maximum Values:
sC141B SC141D SC141E SC141M SC141N
SC146B §C146D SC146E SC146M SC146N

Vorom® Ty==4010 1256°C .. .cceccarercirnarinacnaenene 200 400 500 600 800
Irirms: 8 = 360°: .
For SC1415eries, Te=75°C s venvacrnnasaracrane Teees 6 A
. For 8SC146 series, Tc=80°C ...cvcvareanes vees cere 10 A

For other conditions .....coecseee vesnes See Fig. 4
H lrsm
} For one full cycle of applied principal voltage,
at current and temperature shown above for I amsy S§C141 Series SC146 Serles
60 Hz (SINUSOIdAl) «vvvrreoectonnresnrnasaastonses 80 120 A
50 Hz (sinusoidal) «vovnrececeoonsonenansen ceranenn 75 110 A
For more than one cycle of applied principal voltage ...... See Fig. 5
di/dt:
Vo =Vorom, le =200 mMA, =0T 45 ..ovevienienccnnnns 70 Alus
1%t {At Tc shown for lraus, half-sine wave]: SC141 Series SC146 Serles
t=10ms 25 . 70 Als
25ms 17 45 A’s
0.5 ms 10 25 A’s
lormm
For 1 ys max. 4 A
. Pam (For 1 us max., lana =4 A) 10 w
PG crosesasesonaasssnsesassans 0.5 w
Tatg cocvennnnsne -4010 125 °C
TG cevernoneacsnnsnssacaananasss -40to 125
Tr (During soldering for 10 S Max.) «covevievaccecnes eee 230 °C
®For either polarity of main terminal 2 voltage (Vir2) with reference to main terminal 1.
: aFor either polarity of gate voitage (V) with reference to main terminal 1.
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8C141, SC146 Series

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

LIMITS
CHARACTERISTIC For All Types  1,n1g
Except as Specified
Min. | Typ. | Max.
'DrROM®
VDROM = Max. rated value, Tg = 25°C - -] 01| mA
=125°C - - 0.5
vTme®
T =25°C, it = 8.5 A (peak SC141 series - — | 183
=14 A (peak) SC146 series - | - |1es] V
1Ho®
Gate open, initial principal current = 500 mA (dc)
vp=12V, Tc=25°C - - 50
= -40°C - - 100
IL.
Rgk = 1002, tyy = 50 s, t, = t¢= S us, £= 1kHz, mA ;
Tc= 25°C Mode VMT2 Vg
1+ + + - ~ | 100
M- - - - - 100
1— + - - — | 200
Tg=-40°C 1+ + + - — | 200
1M1- - - - - 200
1— + - - — | 400
dv/dt® (Commutating)

vp = VDROM:- lT(RMS) = Makx. rated value,

di/dt =3.2 A/ms, Tc=80°C  SC141 series 4 - | -
di/dt =5.4 A/ms, Tc=280°C SC146 series 4 — = |vius
dv/dt® (Off-State)
vp = Vprowm. Tc = 100°C, Exponential voltage rise
: SC141 series 30 100 | -
i SC146 series 100 250 | ~
IGT®® vp=12V (dc)
Tc=25°C R -2 Mode Vyr2 Vg
100 1+ + + - - 50
100 1M1= - - - - 50 | mA
50 1— + - - - 50
Tc=-40°C 50 1+ + + - - 80
50 111- - - - - 80
25 1— + - - - | g0
VGT.- vp= 12V {dc)
Tc=26°C  R(-Q Mode VyT2 Vg
100 1+ + + - - 25
100 1mi- - T - - 2.5
50 1- + - - - |25} v
Tc=-40°C 50 1+ + + - - | 3s
50 1M11- - - - - 3.5
25 1- + — - — 3.5

793

" 1329 0-08 -

www.agelectronica.com www.agelectronica.com



www.agelectronica.com i
o www.agelectronica.com

G E SOLID STATE 01 DEI:M?SU&L 0017767 u'l_

£ e

3875081 G E SOLID STATE
Triacs o -

01E 17787 o F28-I3

sC141, SC146 Series

ELECTRICAL CHARACTERISTICS {Cont’d)
At Maximum Ratings Unless Otherwise Specified, and at Indicated Temperatures

LIMITS
CHARACTERISTIC For Al Types | ynyTs
Except as Specified
Min. | Typ.| Max.
Vap®
vp=VpRroM. RL= 1k€2, Tc = 100°C (For all
triggering modes) 021 -1 - v
tqt
vp=VpRowm: lGg = 80 mA, t,=0.1 s, iT= 25 A (peak),
Tc=25¢C - 16| 25 us
Thermal Characteristics
R SC141 series —_ [ _130
9JC SC146 series 2.2
Rgua - - 75 °c/w
RgJC(ac)* . .
During ac current conduction SC141 series - |- 1222
’ SC146 series - |- 1.6
e For either polarity of main terminal 2 voltage WMTZ) with reference to main terminal 1.
m  For either polarity of gate volitage (VG) with reference to main terminal 1.
% This characteristic is useful in the calculation of junction-temperature rise above Tp for ac current
conduction and applies for a8 50 or 60 Hz full sine wave of current. it can be calculated with the
following formula:
’ T -T
Apparent thermal resi = Jmax) ¢ 20 f !
Priav) ! :
where: T y(max) = maximum junction temperature F mekzamen
Tc = case temperature - Batias e H
PT( Av) = average on-state power Saxasae: 'I + : H
0 1 TR e

‘1 QUADRANT
NOH
MAIN TERMINAL 2
POSITIVE

THRMSs :
LINIT
BEEDE DA = sCt41 SERIES :

:

23

I

7 d

[Ep——

T

MAXIMUM AVERAGE POWER DISSIPATION (Py)— W

QUAORANT

o OFF STATE o B o
MAIN TERMINAL 2 oy T RuS N~ STATE CURRENT [Treeusl] =4
92CS-3133!
NEGATIVE  STATE . o .
saLs-zaiar - Fig. 2 — Power dissipation as a function of on-state

Fig. 1 — Principal voltagecurrent characteristic. current for SC141 series.
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current for saries. SC141 series.
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SC141, SC146 Series

SUPPLY FREQUENCY : 50/60 Hz SINE WAVE|
LOAD

RMS ON- STATE CURRENT {Trmms)]*
RATED VALUE AT SPECIFIED CASE
TEMPERATURE, Tc

| i

GATE CONTROL MAY BE

LOST DURING AND IMMEDIATELY

FOLLOWING SURGE CURRENT

INTERVAL »

N OVERLOAD MAY NOT BE
NG REPEATED UNTIL JUNCTION

[ TEMPERATURE HAS RETURNED

[0 STEADY- 5T LUE

=3

o

n

PEAK SURGE {NON-REPETITIVE}

ON-STATE CURRENT { Trsp ) —A

>

—

\\

{
i

0 1 2 8 100
RMS ON-STATE CURRENT [T7(RMS]]—4 s2cs-31337 SURGE CURRENT DURATION—FULL CYCLES

92¢5-31354

Fig. 5 — Maxii i1 ble case-temp e Fig. 6 — Peak surge on-state current as a

as a function of on-state current for ;""ifg’ﬂﬁfsurge current duration
SC146 series. or series.
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Fig. 7 — Peak surge on-state current and fusing Fig. 8 — Peak surge on-state current as 8
- current as a function of time for function of surge current duration
i SC141 series. for SC146 series.
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Fig. 9 — Peak surge on-state current and fusing Fig. 10 — Gate pulse characteristics for all
gzg;‘e’%t as a function of time for triggering modes.
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Fig. 11 — On-state current as a function of on-state
voltage for SC141 series.

0] INITIAL ON- STATE CURRENT{Ly)s 500 mA

< N

€ \

| NG
wS
>3 ~N
55

&

] |

3 &
o . CURVE APPLIES FOR
=2 EITHER FOLARITY OF MAIN
55 2 REFERENCED TO N
561 MAIN 1B

z

o

8

-40 30 <-20 =IO 0 0 20 0
CASE TEMPERATURE (Tg)—°C
92¢5- 30386

Fig. 13 — DC holding current as a function of case

e
1,
°"ea.c

temperature.

339 RECTANGULAR PULSE APPLIED
< RISE AND FALL TIMES £ 10 %
€ 300\ OF GATE PULSE WIDTH
] N PRINCIPAL DC VOLTAGE *12 V
3 \ Tc+25°C LOAD RESISTIVE MODE
g ioon
= \\ s0n i
H Tc=-40°C 500 [
H © son Wi
= N N 280 s
> G, \ N\ I
O s |
o AN ol
& O ¥,
Q 0,
2 >y S .
= s
u — ]
3
3%
H
B
4

4 10 12 4
GATE PULSE WIDTH “GP'_F’

3 [}
92€5-30360

Fig. 15 — Peak gate trigger current as a function of

gate pulse width.
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Fig. 14 — DC gate trigger current as 8 function of

case temperature.
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Fig. 17 — Thermal impedance as a function of sine- |
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Fig. 18 — Relationship between supply voltage and
principal current (inductive load) showing
v reference points for definition of commu-
J tating voltage (dv/dt).
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Fig. 19 — Rate-ofchange of on-state current
with time (defining di/dt).
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Fig. 20 — Relationship between off-state voltage,
on-state current, and gate-trigger voltage
showing reference points for definition
of turn-on time (tg,}.
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