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I©R Rectifier T..RIA SERIES 
MEDIUM POWER PHASE CONTROL THYRISTORS 

Features 

• Electrically isolated base plate 

• Types up to 1200 V R R M 

• 3500 VRMS isolating voltage 

• Simplified mechanical designs, 
rapid assembly 

• High surge capability 

• Large creepage distances 

• UL E78996 approved 

Power Modules 

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 T50RIA T70RIA T90RIA Units 

IT(AV) 50 70 90 A 

@ T C 70 70 70 oC 

IT(RMS) 80 110 141 A 

ITSM @ 50Hz 1310 1660 1780 A 

@ 60Hz 1370 1740 1870 A 

I2t @ 50Hz 8550 13860 15900 A2s 

@ 60Hz 7800 12650 14500 A2s 

I2Vt 85500 138500 159100 A2Vs 

V D R M / V R R M 100 to 1200 V 

TJ -40 to 125 oC 
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E L E C T R I C A L S P E C I F I C A T I O N S 
Vol tage Rat ings 

I«R Rectifier 

Type number Voltage 
Code 

VDRM/VRRM, maximum repetitive 
peak reverse voltage 

V 

VRSM, maximum non-repetitive 
peak reverse voltage 

V 

I D R M / I R R M m a x . 

@ 25°C 
yA 

10 100 150 

20 2 0 0 3 0 0 

T 5 0 R I A 40 4 0 0 5 0 0 

T 7 0 R I A 60 6 0 0 7 0 0 100 

T 9 0 R I A 80 8 0 0 9 0 0 

100 1000 1100 

120 1200 1300 

On-state Conduct ion 

Parameter T50RIA T70RIA T90RIA Units Conditions 

It(av) Max. average on-state current 

@ Case tempera ture 

50 70 90 A 1 8 0 ° c o n d u c t i o n , hal f s ine w a v e It(av) Max. average on-state current 

@ Case tempera ture 70 70 70 °C 

1 8 0 ° c o n d u c t i o n , hal f s ine w a v e 

It(rms) Max. R M S on-s ta te cur ren t 80 110 141 A 

IT S M Maximum peak, one-cycle 

on-state, non-repet i t ive 

surge current 

1310 1660 1780 A t = 1 0 m s No vo l tage 

reapp l i ed 

Sine half wave, 

Initial T J = T J max. 

IT S M Maximum peak, one-cycle 

on-state, non-repet i t ive 

surge current 

1370 1740 1870 

A 

t = 8 . 3 m s 

No vo l tage 

reapp l i ed 

Sine half wave, 

Initial T J = T J max. 

IT S M Maximum peak, one-cycle 

on-state, non-repet i t ive 

surge current 1100 1400 1500 

A 

t = 1 0 m s 1 0 0 % V R R M 

reapp l i ed Sine half wave, 

Initial T J = T J max. 

IT S M Maximum peak, one-cycle 

on-state, non-repet i t ive 

surge current 

1150 1460 1570 

A 

t = 8 . 3 m s 

1 0 0 % V R R M 

reapp l i ed Sine half wave, 

Initial T J = T J max. I2t M a x i m u m I2t for f us ing 8 5 5 0 1 3 8 6 0 1 5 9 0 0 A2s t = 1 0 m s No vo l tage 

reapp l i ed 

Sine half wave, 

Initial T J = T J max. I2t M a x i m u m I2t for f us ing 

7 8 0 0 1 2 6 5 0 1 4 5 0 0 

A2s 

t = 8 . 3 m s 

No vo l tage 

reapp l i ed 

Sine half wave, 

Initial T J = T J max. I2t M a x i m u m I2t for f us ing 

6 0 5 0 9 8 0 0 1 1 2 5 0 

A2s 

t = 1 0 m s 1 0 0 % V R R M 

reapp l i ed 

Sine half wave, 

Initial T J = T J max. I2t M a x i m u m I2t for f us ing 

5 5 2 0 8 9 5 0 1 0 2 7 0 

A2s 

t = 8 . 3 m s 

1 0 0 % V R R M 

reapp l i ed 

Sine half wave, 

Initial T J = T J max. 

I2Vt M a x i m u m I2Vt for f us ing 8 5 5 0 0 1 3 8 5 0 0 1 5 9 1 0 0 A2Vs t = 0.1 to 10ms, no vo l tage reapp l ied 

VT(T0)1 Low level value of threshold 

voltage 

0 .97 0 .77 0 .78 V (16.7% x n x IT(AV) < I < n x IT(AV)), @ T j max. 

VT(T0)2 High level value of threshold 

voltage 

1 .13 0 .88 0 .88 

V 

(I > n x IT(av)), @ T J max. 

rt-| Low level value on-state 

slope resistance 

4.1 3.6 2 .9 m n (16.7% x n x IT(AV) < I < n x IT(AV)), @ T J max. 

rt2 High level value on-state 

slope resistance 

3 .3 3 .2 2 .6 

m n 

(I > n x IT(av)), @ T J max. 

V T M Maximum on-state voltage drop 1 .60 1.55 1.55 V I T M = n x IT ( A V ) , T J = 25°C., tp = 400ys square 

A v . p o w e r = V
T(T0) x I

T(AV) + rf x (IT(RMS))2 

IH Maximum holding current 2 0 0 mA Anode supply = 6 V initial IT = 30A, T J = 25°C 

IL Maximum latching current 4 0 0 mA Anode supply = 6V resistive load = 1 0 П 

gate pulse: 10V, 100ys, T J = 25°C 

Switching 

Parameter T50RIA T70RIA T90RIA Units Conditions 

tgd Typical turn-on t ime 0.9 ys T J = 2 5 o C V d = 5 0 % VDRM, I T M = 5 0 A 

Ig = 500mA, tr <= 0.5, tp >= 6 y s 

t r r Typical reverse recovery t ime 3.0 ys T J =125°C, IT M = 50A tp = 300ys di/dt =10A/ys 

t q Typical turn-off t ime 110 ys T J = T J max., IT M = 50A, tp = 300ys, 

-di/dt = 15A/ys, V r = 100V; linear to 80%V D R M 

2 www. i r f . com 

http://www.irf.com


I«R Rectifier 
T..RIA Series 

Bulletin I27105 rev. B 02/02 

Blocking 

Parameter T50RIA T70RIA T90RIA Units Conditions 

I R R M Max imum peak reverse and 

I D R M o f f -s ta te leakage cur ren t 

15 mA T J = T J = T J m a x -

V | N S R M S isolat ion vo l tage 3500 V 50Hz, circuit to base, all terminals shorted, 

T , = 25°C, t = 1s 

d v / . Cri t ical rate of rise of of f -s tate 
dt 

vo l tage 

5 0 0 V/ | j s T J = T J max., l inear to 8 0 % rated V D R M (1) 

(1) Ava i lab le w i th dv/dt = 1 0 0 0 V / | s , to comp le te code a d d S90 i.e. T 9 0 R I A 8 0 S 9 0 

Tr igger ing 

Parameter T50RIA T70RIA T90RIA Units Conditions 

P G M Max. peak gate power 10 12 12 W tp < 5ms, T J = T J max. 

P Q ( A V ) Max. ave rage gate power 2.5 3.0 3.0 W f=50Hz, T J = T J max. 

I G M Max. peak gate current 2.5 3 .0 3.0 A tp < 5ms, T J = T J max. 

- V G T Max. peak negat ive 

gate vo l tage 

10 10 10 V 

tp < 5ms, T J = T J max. 

V G T Max. requ i red DC gate 

vo l tage to t r igger 

4.0 4 .0 4.0 V T J = - 40 °C Anode supply=6V, resistive 

load; R a = 1 П 

V G T Max. requ i red DC gate 

vo l tage to t r igger 2.5 2.5 2.5 

V 

T J = 25°C 

Anode supply=6V, resistive 

load; R a = 1 П 

V G T Max. requ i red DC gate 

vo l tage to t r igger 

1.5 1.5 1.5 

V 

T J = T J max. 

Anode supply=6V, resistive 

load; R a = 1 П 

IG T Max. requ i red DC gate 

cur rent to t r igger 

250 2 7 0 2 7 0 

mA 

T J = - 40 °C Anode supply=6V, resistive 

load; R a = 1 П 

IG T Max. requ i red DC gate 

cur rent to t r igger 100 120 120 mA T J = 25°C 

Anode supply=6V, resistive 

load; R a = 1 П 

IG T Max. requ i red DC gate 

cur rent to t r igger 

50 60 60 

mA 

T J = T J max. 

Anode supply=6V, resistive 

load; R a = 1 П 

V G D Max. gate vo l tage 

that wil l not t r igger 

0.2 0 .2 0.2 V @ T J = T J max. , ra ted V D R M app l ied 

IG D Max. gate cur rent 

that wil l not t r igger 

5.0 6 .0 6.0 mA 

@ T J = T J max. , ra ted V D R M app l ied 

di/dt Max. rate of rise of 

t u rned -on cur rent 

2 0 0 A / j s V D =0 .67 rated VD R M , I T M = 2 x rated di/dt 

I = 4 0 0 m A for T50R IA and I = 500mA for g g 

T70RIA & T90RIA; tr < 0 . 5 j s , tp >= 6 j s 

For repet i t ive va lue use 4 0 % non-repet i t ive 

Per J E D E C std. RS397,5 .2 .2 .6 

di/dt Max. rate of rise of 

t u rned -on cur rent 180 

A / j s V D =0 .67 rated VD R M , I T M = 2 x rated di/dt 

I = 4 0 0 m A for T50R IA and I = 500mA for g g 

T70RIA & T90RIA; tr < 0 . 5 j s , tp >= 6 j s 

For repet i t ive va lue use 4 0 % non-repet i t ive 

Per J E D E C std. RS397,5 .2 .2 .6 

di/dt Max. rate of rise of 

t u rned -on cur rent 

160 

A / j s V D =0 .67 rated VD R M , I T M = 2 x rated di/dt 

I = 4 0 0 m A for T50R IA and I = 500mA for g g 

T70RIA & T90RIA; tr < 0 . 5 j s , tp >= 6 j s 

For repet i t ive va lue use 4 0 % non-repet i t ive 

Per J E D E C std. RS397,5 .2 .2 .6 

di/dt Max. rate of rise of 

t u rned -on cur rent 

150 

A / j s V D =0 .67 rated VD R M , I T M = 2 x rated di/dt 

I = 4 0 0 m A for T50R IA and I = 500mA for g g 

T70RIA & T90RIA; tr < 0 . 5 j s , tp >= 6 j s 

For repet i t ive va lue use 4 0 % non-repet i t ive 

Per J E D E C std. RS397,5 .2 .2 .6 

Therma l and Mechanica l Speci f icat ions 

Parameter T50RIA T70RIA T90RIA Units Conditions 

T J Max. junction operating 

temperature range 

-40 to 125 °C 

T s t g Max. storage temperature 

range 

-40 to 150 °C 

R t hJC Max. thermal resistance, 

junction to case 

0 .65 0 .50 0 .38 K / W DC opera t ion , per j unc t i on 

R t h C S Max. thermal resistance, 

case to heatsink 

0 .2 K / W Mount ing surface smooth, flat and greased 

T Mounting to heatsink 1.3 ± 10% N m M3.5 mount ing sc rews (2) non lubricated 

torque ± 10% terminals 3 ± 10% 

N m 

M5 screw terminals th reads 

wt A p p r o x i m a t e we igh t 54 g S e e out l ine tab le 

C a s e s ty le D - 5 6 T t ype 

(2) A m o u n t i n g c o m p o u n d is r e c o m m e n d e d a n d the to rque shou ld be r e c h e c k e d af ter a per iod of 3 hours to a l low for the 
sp read of the c o m p o u n d . 
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AR Conduction (per Junction) 
(The following table shows the increment of thermal resistance R t hJC when devices operate at different conduction angles than DC) 

Devices 
Sinusoidal conduction @ Tj max. Rectangular conduction @ TJ max. 

Devices 
180° 120° 90o 60° 30° 180° 120° 90° 60° 30° 

T50RIA 0.08 0.10 0.13 0.19 0.31 0.06 0.10 0.14 0.20 0.32 

T70RIA 0.07 0.08 0.10 0.14 0.24 0.05 0.08 0.11 0.15 0.24 

T90RIA 0.05 0.06 0.08 0.12 0.20 0.04 0.06 0.09 0.12 0.20 

Units 

K/W 

Order ing Information Table 

Out l ine Tab le 

41 
(1.61) MAX 

J IB 
(0ЛЗ) (0.71) 

- I L ^ 5 

30 

3 J 

( 1 -

All dimensions in millimeters (inches) 
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T50RIA.. Series 
_R w C (DC) = О.65 K/W_ 

T50RIA. . Series 
_R 1hJ C (DC) = 0.65 K/W_ 

90 

® > < 
E 

30 40 50 60 

Average On-state Current (A) 

Fig. 1 - Cur ren t Ra t ings Charac te r i s t i cs 

0 10 20 30 40 50 60 70 

Ave rage On-state Current (A) 

Fig. 2 - Cur ren t Rat ings Charac te r i s t i cs 
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Average On-state Current (A) M a x i m u m A l l o w a b l e A m b i e n t T e m p e r a t u r e ( C ) 

Fig. 3 - On-s ta te Power Loss Charac te r i s t i cs 
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Fig. 4 - On-s ta te Power Loss Charac te r i s t i cs 
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At Any Rated Load Condition And With 
R ated V R RM Applied F ollowing S urge. 

Initial TJ = 125 C-
@ 60 Hz 0.0083 s 
@ 50 Hz 0.0100 s 

900 
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700 

600 

500 

1 10 100 

Number Of Equd Amplitude Half Cycle Current Pulses (N) 

Fig. 5 - M a x i m u m Non-Repe t i t i ve Surge Cur ren t 

Max imum Non Repet i t ive S urge Current 
V Versus Pulse Train Durat ion. Control 

C 

I 

О 
e 

'Of Conduct ion May Not Be Mainta ined. 
Initial T J = 125 C 

No Vo l tage Reapp l ied 
R a ted V R R M R eappl ied. 

800 

700 

600 

500 
0.01 0.1 1 

Pu l seT ra in Durat ion (s) 

Fig. 6 - M a x i m u m Non-Repet i t i ve Surge Cur ren t 

1000 

® 
I 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 

Instantaneous On-s ta te Vo l tage (V) 

Fig. 10 - On-s ta te Vo l tage Drop Charac te r i s t i cs 

100 
:R ectangular gate pu lseq 
a) R ecommended load line for 

rated di/dt : 20V, 30ohms 
tr=0.5 s, tp>=6 s 

b) R ecommended load line f o r " - - ^ 
<=30% rated di/dt : 20V , 65ohms' 
tr=1 s, tp>=6 s 

(1) PGM = 10W, tp = 5ms :: 
(2) PGM = 20W, tp = 2ms :: 
(3) PGM = 50W, tp = 1ms -
(4) PGM = 100W, tp = 500 s-

0.1 
0.001 0.1 1 10 

Instantaneous Gate Current (A) 

Fig. 9 - Ga te Charac te r i s t i cs 

000 
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T70RIA. . Series 
_R t h J C (DC) = 0.50 K/W_ 

0 10 20 30 40 50 60 70 

Ave rage On-s tate Current (A) 

Fig. 12 - Cur ren t Ra t ings Charac te r i s t i cs 

50 

T70RIA. . Series 
_R t h J C (DC) = 0.50 K/W_ 

20 40 60 80 100 

Ave rage On-state Cur rent (A) 

Fig. 13 - Cur ren t Rat ings Charac te r i s t i cs 

10 20 30 40 50 60 70 20 40 60 80 100 120 

Ave rage On-state Current (A) M a x i m u m A l l o w a b l e A m b e n t T e m p e r a t u r e ( C ) 

Fig. 18 - 0 n - s t a t e P o w e r Loss Charac te r i s t i cs 
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Fig. 15 - 0 n - s t a t e P o w e r Loss Charac te r i s t i cs 

0 
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Fig. 16 - M a x i m u m Non-Repe t i t i ve Surge Cur rent 

At Any R ated Load Condition And With 
\ R a t e d V R R M A ppl ied Following S urge. 

Initial T J = 125 C 

60 Hz 0 .0083 s 
50 Hz 0 .0100 s 

- T 7 0 f IA. S eri es - T 7 0 f IA. S eri es 

О 
ф 
t5 

О ф 

g 

M a x i m u m Non Repet i t ive Su rge Current 
-Versus Pulse T rain Duration. Control-
f Conduc t ion May Not Be Maintained. 

Initial TJ = 125 C 
; No Vo l tage R e a p p l i e d 

•-R a ted V R R M R e a p p l i e d 
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Fig. 17 - M a x i m u m Non-Repe t i t i ve Surge Cur ren t 
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0 0.5 1 1.5 2 2.5 3 3.5 4 

Instantaneous On-state Vo l tage (V) 

Fig. 10 - On-s ta te Vo l tage Drop Charac te r i s t i cs 

15 
CD 

100 

10 : 

•R ectangular gate pulse: 
a) Recommended load line for 

rated di/dt : 20V, 20ohms;. 
tr=0.5 s, tp>=6 s 

b) R ecommended load line for' 
<=30% rated di/dt : 15V, 40ohms 
tr=1 s, tp>=6 s 

(1) PGM = 12W, tp = 5ms 
(2) PGM = 30W, tp = 2ms 
(3) PGM = 60W, tp = 1ms 

PGM = 200W, tp = 300 s 

0.1 
0.001 

JIGD 

0.01 

T70RIA.., T90RIA.. Series Frequency Limited by PG(AV) 

0.1 1 10 100 

Instantaneous Gate Current (A) 

Fig. 19 - Gate Charac te r i s t i cs 
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T90RIA. . Series 
_R t h J C (DC) = 0.38 K/W_ 

Fig 
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Fig. 2 4 - Cur ren t Rat ings Charac te r i s t i cs 
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23 - Cur ren t Rat ings Charac te r i s t i cs 
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Fig. 29 - On-s ta te Power Loss Charac te r i s t i cs 

e 
v 
A 

0 20 40 60 80 100 120 140 160 20 40 60 80 100 120 

Ave rage On-state Current (A) M a x i m u m A l lowab le Amb ien t T empera tu re ( C) 

Fig. 29 - On-s ta te Power Loss Charac te r i s t i cs 
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At Any R ated Load Condition A n d With 
Rated V RR M Appl ied Following S urge. 

Initial T j = 125 C 
@ 60 Hz 0.0083 s-
@ 50 Hz 0.0100 s 
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Fig. 27 - M a x i m u m Non-Repe t i t i ve Surge Cur rent 
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Fig. 28 - M a x i m u m Non-Repe t i t i ve Surge Cur rent 

- T 1 = 25 C. 

125 C — 1 J = 125 C 

1 1 
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Instantaneous On-state Vo l tage (V) 

Fig. 21 - On-s ta te Vo l tage Drop Charac te r i s t i cs 

-S teady S tate Value-

-R t h J C = 0.65 K/W 

I d t h J C = 0.50 K/W 

_ R t h j C = 0 . 3 8 K / w 

(DC Operat ion) 
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Square W a v e Pulse Durat ion (s) 

100 

Fig. 3 4 - T h e r m a l Impedance Z t h J C Charac te r i s t i cs 
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Data and speci f icat ions subject to change wi thout notice. 
This product has been designed and qual i f ied for Industrial Level. 

Qual i f icat ion Standards can be found on IR's Web site. 

I©R Rectifier 
IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, Cal i fornia 90245, USA Tel: (310) 252-7105 

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