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International
TSGR Rectifier T..RIA SERIES

MEDIUM POWER PHASE CONTROL THYRISTORS Power Modules
Features

B Electrically isolated base plate

B Types up to 1200 VerMm

H 3500 VRMSisolating voltage 50 A

B Simplified mechanical designs, 70 A

rapid assembly 90 A

High surge capability

B Large creepage distances

B UL E78996 approved )

Description

These series of T-modules are inteded for general
purpose applications such as battery chargers,
welders and plating equipment, regulated power
supplies and temperature and speed control circuits.
The semiconductors are electrically isolated from the
metal base, allowing common heatsinks and compact
assemblies to be built.

Major Ratings and Characteristics

Parameters | TS0RIA | T70RIA | TOORIA | Units

IT(AV) 50 70 90 A
@ T 70 70 70 °C
IT(RMS) 80 110 141 A
lrom @50Hz | 1310 1660 1780 A
@60Hz| 1370 1740 1870 A

I’t  @50Hz| 8550 13860 15900 A’s

@60Hz| 7800 12650 14500 A%s

12Vt 85500 | 138500 | 159100 | A%Vs
VorwVRRM 100 to 1200 v
w -40t0125 °C
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ELECTRICAL SPECIFICATIONS
Voltage Ratings

Type number Voltage | Vprw/Vrrw: Maximum repetitive | Vggy, maximum non-repetitive |  Ipgy/Irrm Max.
Code peak reverse voltage peak reverse voltage @ 25°C
V Vv pA
10 100 150
20 200 300
T50RIA 40 400 500
T70RIA 60 600 700 100
T90RIA 80 800 900
100 1000 1100
120 1200 1300
On-state Conduction
Parameter T50RIA | T70RIA | T90RIA |Units | Conditions
IT(AV) Max. average on-state current 50 70 90 A 180° conduction, half sine wave
@ Case temperature 70 70 70 °C
IT(RMS) Max. RMS on-state current 80 110 141
gy  Maximum peak, one-cycle 1310 1660 1780 t=10ms | No voltage
on-state, non-repetitive 1370 1740 1870 t = 8.3ms | reapplied
surge current 1100 1400 1500 t=10ms | 100% Vg
1150 1460 1570 t = 8.3ms | reapplied Sine half wave,
12t Maximum [t for fusing 8550 13860 15900 A’s | t=10ms | No voltage | Initial T)= T, max.
7800 12650 14500 t = 8.3ms | reapplied
6050 9800 11250 t=10ms | 100% Vggey
5520 8950 10270 t = 8.3ms | reapplied
12Vt Maximum I2Vt for fusing 85500 138500 159100 | A%/s |t=0.1to 10ms, no voltage reapplied
Virop Low level value of threshold 0.97 0.77 0.78 \% (16.7% x Ttx IT<AV) <l<Tmx IT( Av)), @ T, max.
voltage
Viroy2 High level value of threshold 1.13 0.88 0.88 (1> X lav), @ T, max.
voltage
I Low level value on-state 4.1 3.6 2.9 mQ | (16.7% X TtX Ljay) <1 <TIX Lay)), @ T, max.
slope resistance
o High level value on-state 3.3 3.2 2.6 (I'> X Ipav), @ T, max.
slope resistance
Vi Maximum on-state voltage drop 1.60 1.55 1.55 \% Iy = TIX IT(AV), T,=25°C., tp = 400ps square
- 2
Av. power = VT(TO) X IT(AV) +re X (IT(RMS))
Iy Maximum holding current 200 mA | Anode supply =6V initial | = 30A, T = 25°C
I Maximum latching current 400 mA | Anode supply = 6V resistive load = 10Q
gate pulse: 10V, 100ps, T,=25°C
Switching
Parameter T50RIA ‘ T70RIA ‘ T9ORIA | Units | Conditions
tyd Typical turn-on time 0.9 ps | T,=25°C Vd=50% Vpry, Iy, = 50 A
Ig =500mA, tr <= 0.5, tp >= 6us
ty Typical reverse recovery time 3.0 ps | T,=125°C, I, = 50A tp = 300us di/dt =10A/us
ty Typical turn-off time 110 ps | T,=T max, L, = 50A, tp = 300ps,
-di/dt = 15A/us, V, = 100V; linear to 80%Vpry
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Blocking
Parameter T50RIA ‘ T70RIA ‘ T9ORIA | Units | Conditions
lerm  Maximum peak reverse and 15 mA TJ =T,=T, max.
Iprm  Off-state leakage current
Vins RMS isolation voltage 3500 V | 50Hz, circuit to base, all terminals shorted,
T,=25°C, t=1s
dv/y,  Critical rate of rise of off-state 500 Vlus | Ty =T max., linear to 80% rated Vpgy (1)
voltage

(1) Available with dv/dt = 1000V/us, to complete code add S90 i.e. T9ORIA80S90

Triggering
Parameter T50RIA | T70RIA | T90RIA | Units | Conditions
ow Max. peak gate power 10 12 12 W | tp<5ms, T =T max.
sAv) Max. average gate power 25 3.0 3.0 W | f=50Hz, T =T max.
lom Max. peak gate current 25 3.0 3.0 A tp<5ms, T =T max.
-Vgr Max. peak negative 10 10 10 \
gate voltage
Vgr  Max. required DC gate 4.0 4.0 4.0 \ T,=-40°C | Anodesupply=6V,resistive
voltage to trigger 2.5 2.5 2.5 T,=25°C load;Ra=1Q
15 1.5 15 Ty=Tymax.
[ Max. required DC gate 250 270 270 T,=-40°C | Anodesupply=6V,resistive
current to trigger 100 120 120 mA | T;=25°C load;Ra=1Q
50 60 60 Ty=Tymax.
Vgp Max. gate voltage 0.2 0.2 0.2 \ @T,=T,max., rated V., applied
that will not trigger
lap Max. gate current 5.0 6.0 6.0 mA
that will not trigger
di/dt Max. rate of rise of 200 Alps | Vp=0.67ratedV ., I, =2xrated di/dt
turned-on current 180 Ig=400mAforT50RIAand Ig=500mAfor
160 T70RIA&TI0RIA; tr<0.5ps, tp>=6ps
150 For repetitive value use 40% non-repetitive
Per JEDEC std. RS397,5.2.2.6
Thermal and Mechanical Specifications
Parameter T50RIA ‘ T70RIA ‘ T9O0RIA | Units | Conditions
T, Max. junction operating -40 to 125 °C
temperature range
Tstg Max. storage temperature -40 to 150 °C
range
Riyc Max. thermal resistance, 0.65 0.50 0.38 K/W | DC operation, per junction
junction to case
Ripcs Max. thermal resistance, 0.2 K/W | Mounting surface smooth, flat and greased
case to heatsink
T Mounting to heatsink 1.3+£10% Nm | M3.5 mounting screws (2) non lubricated
torque + 10% terminals 3+10% M5 screw terminals threads
wt Approximate weight 54 g See outline table
Case style D-56 T type

(2) A mounting compound is recommended and the torque should be rechecked after a period of 3 hoursto allow for the
spread of the compound.
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AR Conduction (per Junction)

(The following table shows the increment of thermal resistance R

thJC

when devices operate at different conduction angles than DC)

Devi Sinusoidal conduction @ T,; max. Rectangular conduction @ T, max. Unit
evices 1800 | 120 | 900 | 60° 0 | 1800 | 120° 90 | 60 | 300 nis
T50RIA 0.08 0.10 0.13 0.19 0.31 0.06 0.10 0.14 0.20 0.32 KIW
T70RIA 0.07 0.08 0.10 0.14 0.24 0.05 0.08 0.11 0.15 0.24
TO0RIA 0.05 0.06 0.08 0.12 0.20 0.04 0.06 0.09 0.12 0.20
Ordering Information Table
Device Code Circuit configuration **
+
T 50 | RIA | 120
®» @6 @ -
n - Module type
E - Currentrating
n - Circuit configuration ** O
n - Voltage code : code x 10 = Voo,
Outline Table
4.75
(0.19) r .0
- 1.3 (0.05) i (0.20)
v °oy ‘
= >
N = - %( 0 [
M e o~ w0 | —
8l NERC
R S
41
(1.61) NAX.
QL 18
mlg (0.43) (0,71)_‘ ©
S
B+ e -
8 off s Mol ]S
C SR -
e
30
(1.18)
All dimensions in millimeters (inches)
4 www.irf.com




International T..RIA Series

TR Rectifier Bulletin 127105 rev. B 02/02
~ 130 ‘ ‘ ‘ ~ 130 —
O T50RIA.. Series O T50RIA.. S eries
120 | Ryc OC)=0.65 KW o 120 IR fnyc (OC)=0.65 K‘NV
5 5
o AN = N,
O N L
o
5 100 \\ N\ 0 _ 5 100 N ’
5 \ N ‘\\ Conduction Angle © \ \\\ Condluction Period
8 o \ \ 8 oo N\ \
o \\ \N < \ Y N
3 N 3 ANEAN
o 80 o 80
: ' ) g NN
< 70 KO, < 70 0 NN
£ 90 1!0 é ” 60 [120 1 N
E 60 £
E H 180 5 30 180 pc ]
2 5 ] s 5 L I
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70 80
Average On-state Current (A) Average On-stafe Current (A)
Fig. 1 - Current Ratings Characteristics Fig. 2 - Current Ratings Characteristics
~ 80
I ]
2 180 — | / / z
g 70 120 ——| N
: o /SIS
g 0 60 ——] 7 Z
S w Sy \%
2 | —7 7 3,
e RMS Limit / /A/ \\\\&\\%
& 40 N
/7 AN N\
O ]
0 // Conduction Angle Sk, \\\\&\\\
< 20 4 ] 1 ~— R \
= T50RIA.. S eries 7OK/W\
E 10 T,=125C ]
0
0 10 20 30 40 50 20 40 60 80 100 120
Average On-state Current (A) Maximum Allowdole Ambient T emperature ( C)
Fig. 3 - On-state Power Loss Characteristics
~ 110
/
= 100—‘DC /// AN ‘/%1
@ p 25
§ o 0SS %\\f, 3
T 80— 90 +—] 1171/ NG N
3 ] a4 O N \&
a 70 — gg i/ 4 / » /h/\\ \<®/
) / £, e
E 60 i / / 7 \(\‘\ \<
5 50 | L / // /'5,{//%/\\\ N NN\
5w A oA NN
o 7 El S NCORNNN
¢ g9 // Conduction Period \3/’(&\\ \Q\\\\\
£ 2 / T5[‘]RIA ‘Seri(‘es 2T~
E 1o T,=125C I —
g I =
= 0
0 10 20 30 40 50 60 70 80 20 40 60 80 100 120
Average On-stafe Current (A) Maoximum Allowable Ambient T emperature ( C)

Fig. 4 - On-state Power Loss Characteristics

www.irf.com 5



T..RIA Series International

Bulletin 127105 rev.B 02/02 TR Rectifier
1200 — - 1300 - ™
2 At Any R ated Locd Condition And With 2 Maximum Non Repetitive S urge Current
N RatedV rrv Applied Following S urge. 2 1200 Versus Pulse Train Duration. Control|
g 1100 Initicl Ty =125 C S Of Conduction May Not Be Maintained.
5 \ @ 60 Hz 0.0083 s 5 1100 Initial T ;=125 C|
< 1000 @ 50 Hz 0.0100 s- 9 \ No Voltage R eapplied
e g T 1000 \ Rated V prpR eapplied]
£ 900 \ i
< AN < 900 \\
g 800 5 N
= NN = 800
.g 700 \\t\ _Gg) \\\ -
» » 700
g \\ k] \ \\‘~~
% SO0 [T50RIA. Series N % 600 [-T50RIA.. S eries 4
9] o4 N
% 500 ‘ ‘ ‘ 500 ‘ ‘ ‘ ‘
1 10 100 0.01 0.1 1
Number Of E qual Amplitude Half Cycle Current Pulses (N) Pulse Train Duration (s)
Fig. 5 - Maximum Non-Repetitive Surge Current Fig. 6 - Maximum Non-Repetitive Surge Current
1000
2 7
2 /
3 100 /
[0} y/a
ke) /i
| /i
5 [ T,=25C
3 // |
g 10 £ T,=125 C
c —H 1
o] ]
< |
2 ]
k= —H————T 50RIA.. S eries
] T
05 1 156 2 25 3 35 4 45
Instantaneous On-state Voltage (V)
Fig. 10 - On-state Voltage Drop Characteristics
100 ¢ s ——————F
ER ectangular gate puls e=HHH (HPGM = 10W, fp=5ms 1]
Fa) R ecommended load line for ()PGM =20W, fo=2ms 1]
< rated di/dt : 20V, 30ohms.] A (3)PGM = 50W, tp=1ms 4
o) =05 st s CCTR{@ PGM = 100W, fp = 500 571
ke b) Recommended load line for~_
E 10 £ <=30% rated di/dt: 20V, 650hms3
£ fr=1 s, 1p>=6 s
B O Q)
[0} \
3 ; T Bed
3 8 ]
5 ! 5 o)
5 OSESE T
2 =
VGD —
o L llee TSORIA, Series _Frequency Limited by PG(AY)
0.001 001 0.1 1 10 100 1000

Instantaneous Gate Current (A)

Fig. 9 - Gate Characteristics

6 www.irf.com



International
TSR Rectifier

Bulletin

T..RIA Series

127105 rev.B 02/02

130

120

T70RIA.. Series
IR 4 jc ©C) =050 KAV

110

100

N

\

Conduction Angle

AN

90

80

\

N\

|

30

N
N
)

3

70

60

N
\
N
\
B
60

|
90

Maximum Allowable Case T emperature ( C)

50

120 _ |
[

0 10

20 30 40 50 60

70 80

Average On-state Current (A)
Fig. 12 - Current Ratings Characteristics

Maximum Allowable Case Temperature ( C)

w
o

N
o

o

o
o

el
o

80

70

60

50

N

Rinc

T70RIA.. Series
(OC) = 0.50 KW

\

I

\

\
\

\

NC T
N

Conduction Period

N

N

\

N [N

AN

90

N

N
1N

1%3(‘) DC
!

I
TO

20

40

1
60

80 100 120

Average On-state Current (A)

Fig. 13 - Current Ratings Characteristics

< 100 T
S ol L /Y NN\
8 e - 5. N7
% 80 —— Zg = # —f \0,)4,’6% \i\‘a
: — 7/ NN \Z
g 70— 30 - / / 2, INC N \14
© - RMS Limit / NN \?
5 60 / // 7] ‘y\ NN %
£ 50 // \77@ S °
% 40 / // ﬂr/h/\\\;\\\\ \
g /SRR NN
T 30 7 Condiuction Angle™ | - T~ NN\
< wl T T s SN
2 /, T70RIA.. S eries ¢:\\\\§§\
£ - —7
s 10 T,=125C | K‘/w —=—
0
0 10 20 30 40 50 60 70 20 40 60 80 100 120
Average On-s fate Current (A) Maximum Allowable Ambient T emperature ( C)
Fig. 18 - On-state Power Loss Characteristics
~ 140 I
L, N
8 120 —180 1 0—\@
- 120 — | - U’/f Yo
9] 90 g 0 2 '/{’
a 4 o)
1% )
% \ / / NN N
5 Rias Limit/ /1 / N b\ \
60 N
§> 1 Ll 20 NN\
S 4 A, Con‘ducﬁonTeriod 2k gy \\Q\ \
< \3‘ \\\\ N
E L T70RIA.. S eries k‘w‘\\\§\§\\\\\
£ T,=125C T T
U TS
0
0 20 40 60 80 100 120 20 40 60 80 100 120

Average On-state Current (A)

Fig. 15 - On-state Power Loss Characteristics

Maximum Allowable Ambient T emperature ( C)

www.irf.com



T..RIA Series International

Bulletin 127105 rev. B 02/02 TSGR Rectifier
1500 — - 1700 - "
2 At Any I?o’red Load Condition And With 2 Maximum Non R epetitive S urge Current
S 1400 Rated Vo, Applied F ollowing Surge. | < 1600 Versus Pulse T rain Duration. Control
S \ Initidl T; =125 C] S 1500 Of Conduction May Not Be Maintained. |
5 1300 \\ | | || - @ 60Hz 0.0083 5| 5 Initicl T, = 125 C
S \\//: |l @ 50Hz 001005 © 1400 \ No Volfage R eapplied|
S 1500 NN 5 1300 N Rated Vi p R ecpplied|
& N\ e \(
o) \\ § 1200 N\
> 1100 A\ > \ N
= N\ S 1100 N N
= 1000 \\\\ = 1000 \\ \\\\
AN N

[ N g NN
2900 N 2 h N
3 N S 800 NS
~ 800 —T70RIA.. Series NS ~ T70RIA.. Series [ T~Ll
3 [ I N g 700 ‘ ‘ ‘ ‘
& 700 L LI & 600

1 10 100 0.01 0.1 1

Number Of E qud Amplitude Hdif Cycle Current Pulses (N) Pulse Train Duration (s)
Fig. 16 - Maximum Non-Repetitive Surge Current Fig. 17 - Maximum Non-Repetitive Surge Current
1000 i —

o
o

N

NN

o

Ins tontaneous On-s tate Current (A)

71L774 7(‘)R I/-\“‘ S eri‘es——

0 05 1 15 2 25 3 35 4

Insfantaneous On-state Voltage (V)

Fig. 10 - On-state Voltage Drop Characteristics

100 ¢ o
ER ectangular gate puls e+ ()PGM=12W, tp=5ms H
ra) Recommended load line for 2)PGM =30W, tp=2ms [
S rated di/dt: 20V, 200hms;] LALLBYPGM = 60W, to=Tms |
® L 1tr=0.5 s, fp>=6 s ‘ A /1 (4) PGM = 200W, tp = 300 sH
8 b) Recommended load line for~~ \ N
9 10 £ <=30% rated di/at: 15V, 400hms3 S ~ ~
C _ _ AN
© £ tr=1 s, tp>=6 s SN o~
o} \O) Ly 2\
O] AN \ A
3 il = N
e AT RO
g ! = = i s S
5 SHo (DT —@)
2 Q
veo! [T
1T
llep | [ [1lrzoma.. 19081 seres Frecuency Limieciov Py
Ov'l I
0.001 0.01 0.1 1 10 100 1000

Instantaneous Gate Current (A)

Fig. 19 - Gate Characteristics

8 www.irf.com



International T..RIA Series

TSR Rectifier Bulletin 127105 rev. B 02/02
~ 130 ———— ~ 130 " : "
@) TOORIA.. S eries O TOORIA.. Series
o 120 R thuc (DC)=0‘38‘K/W‘ § 120 IR 4yc (OC)=0.38 K/‘\N
2 2
S S
g 110 \\\\\ 3110 NN —
3 N 4 AN
® 100 A N s S 100 N ’
> \ \ N (zonduc‘rion Angle o \ \\ \ Conduction Period
8 O\ N 8 AN N
90 90
8 80 NN -§ 80 N\
IRRD INANAY
é 70 30 60 9(‘] I é 70 I 90 \
E 60 120 80 E ¢ 60 1120
E I ‘ 180 = 30 ” I 180 |pc
O
2 o | 2 o | I
0 20 40 60 80 100 0 20 40 60 80 100 120 140 160
Average On-state Current (A) Average On-state Current (A)
Fig. 23 - Current Ratings Characteristics Fig. 24 - Current Ratings Characteristics
~ 140 T
2 180 \\WL / / |\
2 120 120 \l/ / / ‘/\\Qu’ ?Py
S 90 ﬁi%f/ ° 'tﬁp S
5 S, -/
2 100 % 7/ / \‘w‘% NNz
e RN
8 80 —RMS Limit Y4 AN N\ %
- / / 7/ \&\ \\ N7
5 . Vo7 /4 INGNNAN
8 W SN
5 /é ? e U NN
E 40 P/ onduchm"w Ang‘lef L N \\\\
s
€ 20 / TQORIA S eries 3Ky \\\\\\\z\\&
E TJ =125 C \\\
= —
g ||
0 10 20 30 40 50 60 70 80 90 20 40 60 80 100 120
Average On-state Current (A) Maximum Allowable Ambient T emperature ( C)
Fig. 29 - On-state Power Loss Characteristics
~ 180
‘ \
% | DbC— L/ / / / / \ #
2 160180 — g %
o R
2 40120 # 7\7/ \T\ &
9/ N
jéj 120 [— 60 S // \?\% ANEYS
ﬂ_) 30 /// // o,%j\ N
2 100 ‘ / 2 \\ \\
- v
é 80 [RMs LimiV//// Z’(\&E\\\ N
g 60 // //' cOnducﬁoan Period %\ i\éh\
I~
Z 40 Y/ 1 1 ) 1 o ~ \\ \\\\\
5 TOORIA.. S eries \Q\\\\
g 20 T,=125C ~ 1
2 ]

0 20 40 60 80 100 120 140 160 20 40 60 80 100 120
Average On-state Current (A) Maximum Allowable Ambient T emperature ( C)

Fig. 29 - On-state Power Loss Characteristics

www.irf.com 9



International

T..RIA Series
Bulletin 127105 rev. B 02/02 TSGR Rectifier
1600 — - 1800 - ™

@ At Any R ated Load Condition And With ~ Maximum Non R epetitive S urge Current
= 1500 Rated V g v Applied F ollowing S urge. | § 1700 )VVers us Pulse Train Duration. Control|
S § Initial Tj =125 C S 1600 Of Conduction May Not Be Maintained. |
5 1400 H-HH=—@ 60 Hz 0.0083 s+ = Initial Ty =125 C
% \\///://,/ @ 50 Hz 0.0100 s g 1500 No Voltage R ecpplied]|
ks 1300 \\ B 1400 \\ N Rated Vy R eapplied
§ 1200 \ S 1300 —X N
o N 4 AN \\
> 1100 N 3 1200 N N
g NN 2 N N
© 1000 A\ 1100 N
c NN 2 \
£ N - 1000 N N
2 900 N 2 TN Y
3 \\ S 900 ~ S
X 800 T9ORIA.. Series S5 > T9ORIA.. S eries N~ T
: | [ ] . [T] Nl
& 700 & 700

1 10 100 0.01 0.1 1

Number Of E qual Amplitude Hdf Cycle Current Pulses (N)

Fig. 27 - Maximum Non-Repetitive Surge Current

s | o
E —Steady S tate Value

0 R ghyc =065 KM AT

£ | R 4y =050 KW AL 1

E R thyc = 0-38 KW N sl T50RIA. S eries

[ . A L ITTTT [
§ (OC Operation A T‘7‘OE‘I/‘A‘.‘. S eries
A

g o A T9ORIA.. Series

- P

2 s

@ A

s AN A1

5 //

z 7

=

e}

= 001

0.001 0.01 0.1 1 10

Pulse Train Duration (s)

1000

— s

< #

= /

C

[0

3 100 /

[0 y il A

ke 1t

P /

5 [ T,=25C

g 10 ” T,=125C

= T

2 H

5 |

Z ” TOORIA.. Series
1
0 05 1 15 2 25 3

Instantaneous On-state Voltage (V)

3.5

Fig. 21 - On-state Voltage Drop Characteristics

Fig. 28 - Maximum Non-Repetitive Surge Current

Fig. 34 - Thermal Impedance Z

Square Wave Pulse Duration (s)

thJC

Characteristics

100

10

www.irf.com



International

T..RIA Series
TSR Rectifier Bulletin 127105 rev.B 02/02

Data and specifications subject to change without notice.
This product has been designed and qualified for Industrial Level.
Qualification Standards can be found on IR's Web site.
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IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105

TAC Fax: (310) 252-7309
Visit us at www.irf.com for sales contact information. 02/02
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