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A Study on a PSPICE Model for the SCR

and TRIAC

Won Chung Yuen Yang Seung Ho Kim Sei Chan Kim Duk Heon

Dept. of Electrical Eng. Sung Kyun Kwan University.

PSPICE is a general purpose circuit progras that can
be applied to simulate and calculate the performance
of electronic circuits. More recently, an ideal
voltage controlled switch provided in it is proposed
to develop simpie computer models for SCR's and
TRIAC’s. These models enable designer to simulate
the steady state and transient analysis of power

electronics circuilt,
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SPICEoRM 7ttt SCREW 8l 3. o2} 7lct,

. SUBCKT 3 2 1 SCR
RGATE 2 5 <RGATE>
YGs 5 1 0
SSCR 3 4 6 1 SSCR
VAS 4 1 0
MODEL SSCR  YSWITCH(RON=CRONDROFF=<ROFF>
YON=1 VOFF=0)

1 6 POLY(2) VGS VAS 0 <P1> <P2>
RSENSE 6 1 1
6 1 <CR>
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(b)= PSPICE X ¥ 1%olc},
Von = 1V, Vorr = 0 2] 31 RSENSE = 12,
V(3,1) = VY = £1.3V, I(VAS) = Itw = £17A,
22128 Ron = 0.0764Q, V(3,1) = Vprm = ~Vraw = 200V,
I(VAS) = Trem = $+10uA, 22§ ROFF = 20MQ.
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SCRM
RLOAD
VGATE
VSOURCE

(a)
GE SCR C149M10 SIMPLE OPERATING TEST
+SUBCKT SCRM 3 2 100
RGATE 2 5 20
VGS 5 1 0
SSCR 3 4 6 1 SSCR
Csw 3 4 450P
VAS 4 1 ]
. MODEL SSCR  YSWITCH(RON=0.0125 ROFF=103000
+VON=1  VOFF=0)
FSENSE 1 6 POLY(2) VGS VAS O 50 11
RSENSE 6 1 1
CR 6 1 10U
VCA 100 1 0o
.ENDS
XSCRM 3 2 0 SCRM
VGATE 2 O PULSE(O 5 12.5U 0.2U 0.20 2U 100)
VSOURCE 7 [} SIN(O 250 10000 O ©O)
RICAD 3 7 0.4825

.OPTIONS  NOMOD  NOPAGE
TRAN  Q.2U 1000 0.2V

RELTOL=0.01

. PROBE
.END
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(a)

GE SCR C149M10 SIMPLE OPERATING TEST (R-L LOAD)
. SUBCKT SCRM 3 2 100

RGATE 2 5 20

VGS 5 1 0

SSCR '3 4 6 1 SSCR

Csw 3 4 450p

VAS 4 1 0

. MODEL SSCR VSWITCH(RON=0.0125  ROFF=103000
+YON=1 VOFF=0) -

FSENSE 1 3 POLY(2) VGS VAS O 50 11
RSENSE 6 1 1

CR 6 1 10U

YFF 100 1 [

JENDS

XSCRM 3 2 0 SCRM

VGATE 2 0 PULSE(O 5 12,50 0.2U 0.2U 2U 100U}
VSOURCE 7 0 SIN(O 250 10000 O ©O)
RLOAD 3 7 10

LLOAD 7 8 0.00016

DFF 3 8 DMOD

LMODEL DMOD D

.OPTIONS  NOMOD  NOPAGE
TRAN - 0.2U 100U 0.2V
. PROBE

JEND
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(a)
SIMPLE TRIAC BIPOLAR OPERATION
% MOTOROLA 2N6346A TRIAC
.SUBCKT TRIAC 3 2 100
RGATE 2 5 100
CGATE 2 1 218N
YGS 5 1 [
STRIAC 3 4 6 1 STRIAC
CSWITCH 3 4 110P
VAS 4 1 ]
. MODEL STRIAC  VSWITCH(RON=0,0764 ROFF=20MEG
+VON=1 VOFF=0)

FSENSE 1 6 POLY(2) VGS VAS -1 66.666 O 16666

RSENSE 6 1 1

EA 7 1 POLY(1) 3 1 0 0 0.01
RA 7 1 1

VBR 8 1 1

SBR 8 5 7 1 SBR
.MODEL SBR VSWITCH(RON=0. 001 ROFF=1MEG
+VON=404V VOFF=396Y

CR 6 1 o.1u

VFF 100 1 0

.ENDS

XTRIAC 3 2 0 TRIAC

IGATEl 0 2 PULSE(O 8M 4M 5U 5U 50U 16,666M)
IGATE2 O 2 PULSE(O0 -14M 1OM 5U 5U 50U 16.666M)

VSOURCE 7 0 SIN(O 160 60HZ 0 O)
RIOAD 8 7 100
1s 3 8 1M

.OPTIONS NOMOD NOPAGE RELTOL=0.01 ITL4=40 TRTOL=2
. TRAN 0.24 344 O O.2M
.PROBE
.END
(b)
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