Thyristor
Silicon Controlled Rectifiers

Type T620
600 to 850 A RMS
200 to 300 A AVE

Features

— all diffused design

— guaranteed high dv/dt

— low gate current

— guaranteed value of di/dt

— low thermal impedance

— high RMS current capability
— high surge current capability
— high voltage availability

— single or double-sided cooling
— reverse mounting polarity

— compact size and weight

Application

Designed for cycling loads especially suitable for such
applications as motor control, starters and primary
controlled power systems, where high inrush currents
are encountered,

Ordering Information

Obtain optimum device performance for your applica-
tion by selecting proper order code from the table
below.

Type Voltage Current Turn-off Gate-current Leads dv/dt
A"
Same for all DRM Same for all
devices on this Vand Code IT{';VE] Code | devices on this lG; Code Case | Code For st;ndtard
data sheet [@TM (A) data sheet (mA) produc
T620 100 01 200 20 0 150 4 T62 DN NO CODE
| B | X B
200 | oa | 390 | 30
gg?} % Same for all
devices on this
égg g% data sheet
900 09
1000 10
1100 11
1200 12
1300 13 For coding For special For special
1400 14 information requirements selection
}ggg 312 for special /d
dv/dt
turn-off time %88 g {V:psec} Code
refer to the >
HIGH at Vprm = 100 %
FREQUENCY 500 51
DATA BOOK 750 52
' 1000 53
1500 54
at Vprm = 50 %
500 56
750 57
1000 58
1500 59

Example : Type T620 rated at 200 amps average with Vprm

Order as T620162004DN

=1600 V, T62 case, dv/dt = 300 V/usec. to full voltage reapplied

[ 1620 | 16

i

20

0

1

4

DN

1

Example :
Order as T620123004DN53

Type T620 rated at 300 amps average with Vppm = 1200 V, T62 case, dv/dt 1000 V/usec. to full voltage reapplied

[ 71620 | 12

30

I

0

|

4

l

DN

1

53

43



Thyristor T620

CHARACTERISTIC symeoL[uniT| MiN. | Tve. | max. |[FROER TEST CONDITIONS
Ty = + 125°C. Sinusoidal wave form
i ) 180° conduction angle,
Current (for double-sided cooling) Tc= + 90°C assumes a thermal resis.
tance Rymjca of less than 0.12°C/W
and an ambient temperature of +40°C.
(" RMS for all conduction angles I TRMS A 600 Under test conditions
Average on-state ITav A 200 | 20
10 ms I Tsm A 5200 No voltage reapplied
Peak surge on-state Tms I rsm A 9300 No voltage reapplied
non-repetitive 10 ms I Tsm A 4700 50 % voltage reapplied
T620--20 10ms | lysm A 4100 100 % voltage reapplied
12t for fusing = 10 ms 17t A’s 84000 100 % voltage reapplied
12/t for fusing < 10 ms 1%/1 A/s 1352000 No voltage reapplied
L Threshold voltage Vo) |V 1.27
Slope resistance rr m& 1.30
RMS for all conduction angles ITRMS A 750 Under test conditions
Average on-state ITav A 250 | 25
10 ms I Tsm A 6400 No voltage reapplied
Peak surge on-state 1 ms I Tsm A 11350 No voltage reapplied
non-repetitive 10 ms I Tsm A 5750 60 % voltage reapplied
T620--25 10 ms TSM A 5000 100 % voltage reapplied
1*t for fusing = 10 ms 1%t Als 125000 100 % voltage reapplied
17/t for fusing < 10 ms 12/t Aly/s 2048000 No voltage reapplied
Threshold voltage Vrimo) |V 1.02
Slope resistance T m£2 0.90
RMS for all conduction angles I TRMS A 850 Under test conditions
Average on-state lrav A 300 | 30
10 ms I Tsm A 7300 No voltage reapplied
Peak surge on-state 1ms I TsMm A 12900 No voltage reapplied
non-repetitive 10 ms ITsm A 6500 50 % voltage reapplied
T620--30 10 ms I Tsm A 5700 100 % voltage reapplied
12t for fusing = 10 ms 17t ig 162500 100 % voltage reapplied
I:V"t for fusing = 10 ms 13/t /s 2664500 No voltage reapplied
Threshold voltage V1iTo) Y 0.88
\. Slope resistance T m§2 Q.70
" RMS for all conduction angles ITRMS A Under test conditions
Average on-state ITav A
10 ms I Tsm A No voltage reapplied
Peak surge on-state 1 ms I1sm A No wvoltage reapplied
non-repetitive 10 ms [ A RESERVED FOR FUTURE 50 % voltage reapplied
10 ms lrem A PRODUCT INTRODUCTION 100 % voltage reapplied
1%t for fusing = 10 ms 171 s 100 % voltage reapplied
12/tfor fusing < 10ms 12/t Al\/s No woltage reapplied
Threshold voltage V11Ol %
\  Slope resistance T m$2
" RMS for all conduction angles I TRMS A Under test conditions
Average on-state Itavy A
10 ms I rsm A No voltage reapplied
Peak surge on-state Tms I Tsm A No voltage reapplied
non-repetitive 10 ms I rem A RESERVED FOR FUTURE % voltage reapplied
10 ms I Tsm A PRODUCT INTRODUCTION voltage reapplied
12t for fusing = 10 ms 12t Als 100 % wvoltage reapplied
12/t for fusing < 10 ms 12/t Ars No voltage reapplied
Threshold voltage V1(TO) v
\.  Slope resistance T m{2
(" RMS for all conduction angles I TRMS A Under test conditions
Average on-state ITav A
10 ms I1sm A Mo voltage reapplied
Peak surge on-state 1ms Itgm A No voltage reapplied
non-repetitive 10 ms Irsm A RESERVED FOR FUTURE 50 % voltage reapplied
10 ms I1sm A PRODUCT INTRODUCTION 100 % voltage reapplied
12t for fusing = 10ms 12t Als 100 % voltage reapplied
12/t for fusing < 10 ms 17/t Aly/s No voltage reapplied
Threshold voltage Vrimor | VY :
L Slope resistance rT mE2
T, = + 125°C. Sinusoidal wave
Voltage form 180° conduction angle.
Repetitive peak off-state Voam
oF o
Repetitive peak reverse VRRrM T e
T620 - - 20 v 100 1600 |§ 9
=
T620 - - 25 v 100 1400 5 ®| V = Voam = VRRM
T620 - - 30 v 100 1200 |oE
0o
e
[T =
o=
7]
o
Non repetitive peak reverse v v VRRM Non-recurrent voltage = 5 ms
for all voltage classes RSM + 100 V = Vggm + 100 Volts




Thyristor T620

CHARACTERISTIC symoL|uniT| MmN, | TYe. | max. I'{'LDDE? TEST CONDITIONS
Trigger continuous (direct) current Gt mA 75 150 4 |T; = +25°C
Trigger continuous (direct) voltage VGT v 3 Vp= 12V . R, = 108
Gate Trigger continuous (direct) current lgT mA 25 75 T, = +125°C
Trigger continuous (direct) voltage 1" A" 3 V=12V . R, = 1082
SEE AD 54-560 |—-2 R N GT 0 L
Trigger continuous (direct) current lgT mA 100 300 T, = - 40°C
- Trigger continuous (direct) voltage Vet Vv B Vp=12V ) R = 108
MNon-Trigger continuous (direct) Ty = +125°C
ALLTYPES | (i e Voom v | 015 Vo . R = 10000
Peak forward current leGm A 4
Peak forward voltage ' VEGm bl 20 } Minimum circuit resistance : 5
Peak reverse voltage Vagm v 5
Peak power Pam w 16
Average power PGlaviM w 3
Gate controlled turn-on time tqt us 5 Ty = +25°C
(tg + t) vV = V100V Itm =100 A
Switchi C =~40uF R=10Q
witching Vg =20V , Rg = 30Q
SEE AD 54-560 toulse = 10ﬂsec
54.580 3 Ty = +125°C
Delay time g us 1 T, = + 25°C
Circuit commutated turn-off time iq us 100 0 |T; = +125°C
ALL TYPES ltm = 150 A
dig/dt = 12.5 A/usec
VRrm = 100V
dv/dt linear reapplied up to
80% Vprm = 100 V/usec
Rate of rise of on-state voltage dv/dt |V /ps 300 T,f— +125°C
500 51 | Gate open
750 52 | Exponential up to
1000 53 | 100 % VpRm
1500 54
dv/dt |V/ps| 500 56 |Ty = +125°C
750 57 | Gate open
1000 58 | Exponential up to
1500 59 |50 % Vprm
Rate of rise of on-state current di/dt |A/ps| 100 T, = +125°C
Linear up to 5 x Itavy
Operating junction temperature T, °C — 40 +125
Operating storage temperature TsTG °c — 40 + 150
Thermal Thermal resistance junction to case Rimnysc |C/W | o0.070 D.C.
for double-sided cooling. 0.080 180° conduction angle N
- 0.084 120° conduction angle M
0.091 90° conduction angle N
ALL TYPES 0.100 G-Cl: conduction angle N
(For single-sided cooling 0.112 30. conduction angle M
multiply by 1.9} 0.081 180° conduction angle I
0.090 120° conduction angle I'l
0.094 90° conduction angle I'l
0.100 60° conduction angle I'l
0.108 - | 30° conduction angle I'l
Thermal resistance case to heat sink Huhj cs |°Cw Lubricated heat sink cleaned surface
— for double-sided cooling 0.020 finish 30-60 pin, flat to .001.
— for single-sided cooling 0.030
Recormmended thermal resistance Rithisa |°C/W 0.100 Tair cooling = 1000 LFM
heat sink to ambient 0.350 MNatural cooling
(For double-sided cooling) 0.040 Water cooling = 1 GPM
Recommended thermal resistance Rithisa |C/W 0.200 Air cooling = 1000 LFM
junction to ambient for double sides 180° conduction angle sinusoidal
Rithisa = Rimyde + Ritnics + Rithlsa wave: form
Repetitive peak off-state current IoRM mA 15 T; = +125°C
Repetitive peak reverse current IRRM mA 15 V. = Vpam = VRRM
Others Continuous (direct) holding current ™ mA 80 T) = +25°C
Vp= 30V
- Ilg > 500mA Refer 109
" " G SCR Handbook
Continuous (direct) latching current | mA 200 Ty = +25°C
ALL TYPES B L Vp= 30V Page 5.2
- Ig= 400mA
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Thyristor T620

30° N
30°I1

60°N.J1
90°Il
90° N.120°TL

A 120°N
A 180°N.T1

> > Ph

. .

DC

TRANSIENT THERMAL IMPEDANCE JUNCTION TO CASE, Z (m)uc, C/Watt

TIME, t
5 6789 2 3 4 56789 2 6789 SECONDS
10" 10° 10'

Figure 19 — Device Transient Thermal Impedance vs Time for Various conduction Angles Half-Wave Sinusoid and Rectangular Wave
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0.7 . T ] T T

| |
| B I L
11T | | R (th)Ja=0.640°C/yy

0.6

o O
LA
o 0
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o2
ol Z
z
)

0.5

SRR AR . | ............ 7/ ; R (th)sa = 0.450°C/w

s besefeet -t 143 ) o R(th)sa = 0.300°C/wy

o x / /T' B R(th)a = 0.190°C/w

R(Ih]JA = 0.140°C/w

TN
“\\\\

TRANSIENT THERMAL IMPEDANCE JUNCTION TO AMBIENT, Z (njra . C/Watt ——Sm=

04 g : f :

' bl l E ! TIME, t

| ]| |
0 L '
2 3 4 5 6789 2 3 4 56789 2 3 456789 SECONDS

10’ 10? 10° 104
Figure 20 — Transient Thermal Impedance vs Time for Various Heat Sink Thermal Resistances, Half-Wave Sinusoid 180" Conduction Angle
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N Thyristor T620

MAXIMUM INSTANTANEOUS GATE TRIGGER VOLTAGE i
P o Mechanical Data
20 l_“—]
ORDER CODE . DN
== MAXIMUM MOUNTING FORCE 1200 Ibs 550 kg
< |
35‘2 APPROXIMATE WEIGHT. 2.3 oz 65 g
822 15 NICKEL PLATED FINISH
Zg5
Wop
S-lk MAXIMUM PEAK, GATE -
piy POWER DISSIPATION Outline
o= - Pam 16 Watts
xO-=
Al Y
w
B g T
f= - —
85 :
g
<Z
w
28
wo E CATHODE
x a POTENTIAL
- (o] 1 2 3
< b =— GATE (Red)
MAXIMUM INSTANTANEQUS (White)
GATE TRIGGER CURRENT, lg1 Amperes - A
Figure 22 — Maximum Gate Triggering Characteristics
B
v 4
%
- 3
ke
.
[}
2
S 2 A
w
-
<
[}
2
= C Dia x D Deep
=} } Hole in Anode and .
« Cathode Side
5
=
=
Z 0.15
= CATHODE
0 75 150 225 300 375 POTENTIAL —G
MINIMUM REQUIRED GATE CURRENT, | g7. mA, —————— = mA,
M CATHODE J
Figure 23 — Gate Triggering Range for Various Junction Temperatures .
MARKING L
4 1000 ‘
e
} t .
. GATE ANODE K
£ 800
< ~—G
Z l~——H
o
< 600
w Dimensions
Z
[
w
=
S 400 INCHES MILLIMETERS
é MIN. | MAX. MIN. i MAX.
Z . o —a 1.61 40.90 -
= Tj=+129 — 8- 7.93 t 8.17 —2015—F——207.6—]
Z —c 0.140— 356
= 200 —p— 0.075 1.90
2 —— 0.145 3.70 —
= - F 0.225— 5.70-
5 l—0— 0.750 19.05
= ==H 1.440 —36.60 =
* —1I 0.030 0.76
2 5 =it 0.030— 0.76-
h —— | ——————————0.535— 13.60
0.6 1 1.4 1.8 2.2 2.6 - 0120 300
MAXIMUM INSTANTANEQUS ON-STATE VOLTAGE, V1, Volts ——me -
o NOT TO BE USED FOR CONSTRUCTION PURPOSES UNLESS APPROVED
Figure 24 — Maximum Forward Conduction Characteristics, On-State.




