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P-N-P-N SILICON REVERSE-BLOCKING TRIODE THYRISTORS 5

APRIL 1971 ~ REVISED OCTOBER 1984

® Silicon Controlied Rectifiers
® 50Vto600V
A ® 5ADC 1
® 30 A Surge Current ' .
® MAXIGT of 200 A ~AS X
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absolute maximum ratings at 25°C case temperature (unless otherwise noted)

TIC106F | TIC106A | TIC1068 | TIC106C
Repetitive peak off-state voltage, VpRp (see Note 1) 50V 100V 200V. 300V
Repetitive peak reverse voltage, VRRM 50V 100V 200V 300V »
Continuous on-state current at {or below) 80°C case temperature (see Note 2) 5A [
Average on-state current {180° conduction angle) at {or below) 3.2A _Q
80°C case temperature (see Note 3) ' >
i Surge on-state current {(see Note 4) 30A 4
H Peak positive gate current {pulse duration € 300 us) 0.2A (a)
Peak gate power dissipation (pulse duration € 300 us) 1.3W (&)
Average gate power dissipation {see Note 5) 0.3wW |:
Operating case temperature range ~40°Cto 110°C
Storage temperature range —40°C to 125°C
E Lead temperature 1,6 mm {1/16 inch) from case for 10 seconds 230°C
NOTES: 1. These values apply when the gate-cathode resistance Rgk = 1kQ.
2. These values apply for continuous d-c operation with resistive load. Above 80°C derate according to Figure 3.
3. This value may be applied continuously under single-phase 50-Hz half-sine-wave operation with resistive load. Above 80°C
derate according to Figure 3.
4. This value applies for one 60-Hz half-sine-wave when the device is operating at {or below} rated values of peak reverse
voitage and on-state current. Surge may be repeated after the device has returned to original thermal equilibrium.
6. This value applies for a maximum averaging time of 20 ms.
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TIC106A, TIC106B, TIC106C, TIC106D,
- TIC106E, TIC106F, TIC106M -
P-N-P-N SILICON REVERSE-BLOCKING TRIODE THYRISTORS
absolute maximum ratings at 25°C case temperature {(unless otherwise noted)
TIC106D TIC106E { TIC106M
Repetitive peak off-state voltage, VDR (see Note 1) 400V 500V 600V
Repetitive peak reverse voltage, VRRM 400V 500V 600V
Continuous on-state current at (or below) 80°C case temperature {see Note 2} 6A
- ‘Average on-state current {180° conduction angte) at {or below) 3.2A
80°C case temperature (see Note 3} A
Surge on-state current (see Note 4) 30A
Peak positive gate current {pulse duration < 300 us) 0.2A
Peak gate power dissipation {pulse duration € 300 us) 1.3W
‘Average gate power dissipation (see Note 5) 0.3W
Operating case temperature range ~ —40°Ct0 110°C
Storage temperature range —40°Cto 126°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 230°C
- NOTES: 1. These values apply when the gate-cathode resistance Rgk = 1kQ.
3 2. These values apply for continuous d-c operation with resistive {oad. Above 80°C derate according to Figure 3.
3. This value may be applied continuously under single-phase 50-Hz half-sine-wave operation with resistive load. Above 80°C
derate according to Figure 3.
4. This value applies for one 50-Hz half-sine-wave when the device is operating at {or below) rated values of peak reverse
voltage and on-state current. Surge may be repeated after the device has returned to original thermal equilibrium.
5, This value applies for a maximum averaging time of 20 ms.
electrical characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Ipry  Repetitive Peak Vp = RatedVpam, Rgk = 1k,  Tc = 110°C a00| pA
Off-State Current
lRpy  epetitive Peak VR = Rated VRpM, 16 = O, Tc = 110°C 1| ma
Reverse Current
-] T Gate Trigger Current Vaa =6V, Ry = 1009, twig) = 20ps 60 200 pA
6 VaA =6V, Ry = 100Q, Rgk = 1k, 1.2
twig) > 20ps, Tc = —40°C '
U = = 100 = :
) VGT Gate Trigger Voltage v{“A &Y AL 2 Rak = Tk, 0.4 0.6 1 v i
< twig) > 20ps, {
a' Vaa = 6V, Ry = 1009, Rgk = 1kQ. 0.2
o twig) > 20ps, Tg = —110°C : :
@ Vaa = 6V, RgK = 1kQ, Initiating 1T = 10mA 5 \
I3 Holding Current Vaa = 6V, \ RgK = 1k, Initiating 1T = 10mA, mA
Tc = —40°C
VTm Peak On-State Voltage Itm = BA, See Note 6 1.7 v
dvigy  Critical Rate of Rise Vp =RatedVp,  Rgk = 1k2,  Tg = 110°C 10 Vius
- of Off-State Voltage ) -
NOTE 6: These parameters must be measured using pulse techniques, ty, = 300 ps, duty cycle € 2 %. Voltage-sensing contacts,
separate from the current-carrying contacts, are located within 3,2 mm {1/8 inch) from the device body.
thermal characteristics
PARAMETER MIN TYP MAX | UNIT
ReJc 35| ,
RoJA 62.5 cw -
|
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5661726 TEXAS INSTR (OPTO) 62C 36694 D
S R T-25-(3
: TIC106A, TIC106B, TIC106C, TIC106D,
. TIC106E, TIC106F, TIC106M
P-N-P-N SILICON REVERSE-BLOCKING TRIODE THYRISTORS _
resistive-load switching characteristics at 256°C case temperature
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
¢ Gate-Controlled Vaa = 30V, R.=69, RGK(off) = Bk, 1.75
ot Turn-On Time Vin = 50V, Sea Figure 1 ] "
] Circuit Commutated Vaa = 30V, RL =69, RM = BA, . g
q Turn-Off Time See Figure 2 o
PARAMETER MEASUREMENT INFORMATION
V2 0 I | o Y
Vi oL m
Vin
=7 It o
INPUT 10% iR N AR
{
p—tgt —bl
OUTPUT | \L 90% vr
0
1
VR i
- =ty .
VOLTAGE WAVEFORMS WAVEFORMS
=30V
Vaa =30 RL 0.1 uF P
N . ©005uF ¢ g
| t ! 4L ©
ouT- h Ry VAA=30V = .=
See Notas A, B, and C PUT Thyristor V Monitor Ses Note F 5
See Note D Under Test (See Note C) a
-0 AAA— 2
s 4 RaK(eth) 1%Q Y ke O
IRM —
INPUT
JL RaKleff) Monitor Mave| F
? ~ Y See Note E 010 1
GENERATOR Verd {Noninductive [ee Note E
Monitor
. Resistor)
Generator Synchronization
TEST CIRCUIT TEST CIRCUIT
N FIGURE 1. GATE-CONTROLLED TURN-ON TIME FIGURE 2. CIRCUIT-COMMUTATED TURN-OFF TIME
NOTES: A. Vijnis measured with gate and cathode terminals open.
> B. Theinput waveform of Figure 1 has the following characteristics: t; € 40 ns, ty > 20ps.
C.. Waveforms are monitored on an oscilloscope with the following characteristics: t; € 14 ns, Ry 2 T0MQ, Cj, € 12pF.
D. RgGK(eff) includes the total resistance of the generator and the external resistor.
E. Pulse generators for V 1 and V2 sre synchronized to provide an anode current waveform with the following characteristics:
tyw = 5010 300 s, duty cycle = 1 %. The pulse widths of V1 and Vg are > 10pus.
F. ResistorR1 is adjusted forigpp=8A. .
i
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8961726 TEXAS INSTR (OPTO) ‘ 62C 36695 D (
ST AN | T-25-13
TIC106A, TIC106B, TIC106C, TIC106D, .
TIC106E, TIC106F, TIC106M
P-N-P-N SILICON REVERSE-BLOCKING TRIODE THYRISTORS
THERMAL INFORMATION
MAXIMUM CONTINUOUS ANODE
POWER DISSIPATED
AVERAGE ANODE FORWARD CURRENT = AL
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FIGURE 3 \ FIGURE 4
SURGE ON-STATE CURRENT TRANSIENT THERMAL RESISTANCE
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Consecutive 60-Hz Half-Sine-Wave Cycles Consecutive 60-Hz Half-Sine-Wave Cycles
FIGURE 5 FIGURE 6
NOTE 7: This curve shows the maximum number of cycles of surge current for which gate control is guaranteed provided the device is
initially st nonoperating thermal equiibrium.
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A Ae S . TIC106A, TIC106B, TIC106C, TIC106D,
' TIC106E, TIC106F, TIC106M
P-N-P-N SILICON REVERSE-BLOCKING TRIODE THYRISTORS

TYPICAL CHARACTERISTICS 7~25 -~/
! GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE
: vs vs
: CASE TEMPERATURE : CASE TEMPERATURE
b 400 T I 1
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FIGURE 7 FIGURE 8
GATE FORWARD VOLTAGE HOLDING CURRENT D ;'fA
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IGF — Gate Forward Current — mA T — Case Temperature — °c
FIGURE 9 FIGURE 10 :
NOTE 6: These p s must be d using pulse techniques, ty, = 300 ps, duty cycle € 2 %. Voltage-sensing contacts,
separate from the current-carrying contacts, are located within 3,2 mm (1/8 inch) from the device body.
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TIC106A, TIC1068B, TIC106C, TIC106D, [-25-/3
TIC106E, TIC106F, TIC106M
P-N-P-N SILICON REVERSE-BLOCKING TRIODE THYRISTORS

O h TYPICAL CHARACTERISTICS
PEAK ON-STATE VOLTAGE
Vs
PEAK ON-STATE CURRENT
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FIGURE 11
GATE-CONTROLLED TURN-ON TIME CIRCUIT-COMMUTATED TURN-OFF TIME
vs vs
GATE CURRENT . : CASE TEMPERATURE
-] “10 UEUWUS R £16 T 1
o Vs ] | 1| pha 30V
° in< g 14— RL=6Q
(w] E 8 RL=68 - Y = s
) F R =5 k E g IRM~BA
< = GKleff) &£ I~ gee Figure 2
- Q N tw(g) =20 ps Q
Q £ 5 Tc=25°C i 510
& £ N See Figure 1 e L
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IG — Gate Current —mA Tc — Case Temperature —°C
FIGURE 12 FIGURE 13
NOTE 6: These parameters must be measured using pulse techniquss, ty = 300 ps, duty cycle € 2 %. Voltage-sensing contacts,
separate from the current-carrying contacts, are located within 3,2 mm (1/8 inch) from the device body. :
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