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10RIA, 16RIA, 22RIA, 25RIA SERIES
25A,35A And 4A0A RMS Glass-passivated

SCRs

Major Ratings and Characteristics

range

10RIA | 16RIA | 22RIA | 25RIA | Units
ltiRmS) 25 35 35 40 A
Irav) 10 16 22 25 A
@ Max. T¢ 85 85 85 85 °C
lrsm @ 50 Hz 190 285 335 350
@ 60 Hz 200 300 355 370 A
12t @ 50 Hz 180 405 560 615
@ 60 Hz 165 375 515 560 As
lor 60 60 60 60 mA
dv/dt 100 100 100 100 | V/us
di/dt 200 200 200 200 | A/us
T, -651t0 125 °C
Vprm. VRam 100-1200 \

Description/Features

The RIA series of silicon controlled rectifiers
are reverse blocking triode thyristor devices
designed for medium power switching

and phase control applications.

= New and improved glass passivation for
high reliability and exceptional stability
at high temperatures.

100V through 1200V

Integral TO-208AA package
Low thermal resistance

High di/dt and dv/dt capabilities

1.62 (0.300)
6.85 (0.270)

(0.150)
=T MIN.
DIA.

12.00
(0.472)
MAX.
DIA.

11.50 (0.453)
10.72 (0.422)

T

1/4-28UNF-2A

Conforms to JEDEC OUTLINE TO-208AA (T0-48)
Dimensions in Millimeters and (Inches)



10RIA, 16RIA, 22RIA, 25R1A Series

VOLTAGE RATINGS (Applied gate voltage zero or negative):

VRRM VDRM VRSM IRM. DM
Max. Rep. Peak | Max. Rep. Peak [Max. Non-Rep. Peak | Max. Peak Reverse and
Reverse Voltage | Off-State Voltage Reverse Voltage Off-State Leakage Current
Part Number (V) (V) (V) ty < 5ms (ma)@
T)=-651t0125°C| T = 6510 125°C | T;= 2510 125°C
10RIA10 |16RIA10 |22RIA10 |25RI1A10 100 100 150 20
10R1A20 |16RIA20 |22RIA20 |25RIA20 200 200 300 10
10R1A40 |16RIA40 [22RIA40 |25RI1A40 400 400 500 10
10R1AB0 [16RIAB0 |22RIAB0 |25RIA60 600 600 700 10
10RIA80 |16RIA80 [22RiIA80 |25RIA80 800 800 900 10
10RIA100 |16RIA100|22RIA100|25RIA100 1000 1000 1100 10
10R1IA120[16RIA120|22RIA120|25R1A120 1200 1200 1300 10

ELECTRICAL SPECIFICATIONS

[10r1a [ 16R1A [22R1A [ 25R1A [ Units | Conditions
ON-STATE
IT(RMS) Max. RMS on-state current 25 35 35 40 A
IT(AVv) Max. average on-state current 10 16 22 25 Tc = 85°C, half sine wave, 1809 conduction
A
16 22 - - 10RIA, MaxTC=510C:16RIA, TC=60°C
Ta = 45°C, half sine wave, K3 sink
8.5 1.5 13 14.5 A natural cooling, 180° conduction
Ta = 45°C, rectangular wave K3 sink
8 1 12.5 14.0 A natural cooling, 1209 conduction
ITSM Max. peak one cycle, non- ' 50Hz, Initial Tj = 125°C
repetitive surge current 190 285 335 350 A 100% rated VR g reapplied
with rated reverse voltage
lied followi Initial T =450C
applied following surge 225 135 390 395 A 50Hz, Initial Tj =45 '
100% rated VR R\ reapplied
Initial T = oC
200 | 300 | 385 | 370 A | B0Hz Initial Ty=1259C
100% rated VR R\ reapplied
— T
240 350 410 415 A 60Hz, Initial T j = 450C .
100% rated VR g\ reapplied
Max. peak one cycle, non- 50Hz, Initial T = 125°C
repetitive surge current 225 340 400 420 A no voltage reapplied
with no reverse voltage . — 5
fO”OWing surge 270 395 460 470 A 50Hz, Initial TJ =450C
no voltage reapplied
Hz, Initial T = 125°C
240 | 360 | 420 | 440 A | BOHz ImtalTy=
no voltage reapplied
Initi = 450C
280 | 415 | 480 | 495 A | BOHz Initial Ty =45
no voltage reapplied
|2‘ Max. |2t capability, for 2 t = 10ms, Initial TJ =1250C
fusing 180 405 560 615 A%s | 100% rated VRRM reapplied
t = 10ms, Initial Tj = 45°C
255 555 755 780 AZs | 100% rated VRRM reapplied
2 t = 8.3ms, Initial Tj = 125°C
165 375 515 560 Acs 100% rated VR Rpm reapplied
2 t = 8.3ms, Initial Tj = 450C
235 510 690 720 A% | 100% rated VRRM reapplied




10RIA, 16RIA, 22RIA, 25RIA Series

ELECTRICAL SPECIFICATIONS (Continued)
[10ria ] 16RIA [ 22R1A [25R1A | Units | Conditions

ON-STATE (Continued)

12¢ Max. 12t capability, for

t = 5ms, Initial T = 125°C
individual device fusing

no voltage reapplied
t = 5ms, Initial T = 45°C

180 | 405 560 | 615 A2

255 555 755 780 Azs no voltage reapplied

100 220 305 335 A2 | UF 1.5ms, Initial T = 1250C
no voltage reapplied

140 303 410 425 AZs t = 1.5ms, Initial T = 45°C

no voltage reapplied

|2\/t— Max. 12/ t capability, for 2550 5740 7930 [8670 Az\/s— t = 0.1 — 10ms, no voltage reapplied,

individual device fusing  (2) initial T = 125°C.
VTm Max. peak on-state voltage 1.75 - - - \Y T, = 259C, 1800 conduction
lT(AV) = 10A (32A peak)
- 1.75 - - \Y T, = 250C, 180° conduction
[T(AV) = 16A (50A peak)
- - 1.70 - \Y T, = 25°C, 180° conduction
IT(AV) = 22A (70A peak)
- - - 1.70 Vv T, = 25°C, 180° conduction
IT(AV) = 25A (79A peak)
'H Max. holding current 100 mA Anode Supply = 6V, resistive load,
gate open, initial IT = 1A
L Max. latching current 200 mA Anode supply = 6V, resistive load
di/dt Max. rate of rise of
turned-on current
VDRM = <600V 200 Alus |
= 800V 180 Alus @
= 1000V 160 Alus |
= >1100V 150 Alps |@
BLOCKING
dv/dt min. Critical rate-of-rise of 100 T, = 125°C. Exponential to 100% rated
off-state voltage VDRM:
" V/us
300 T, =1259C. Exponential to 67% rated
VDRM-
TRIGGERING
Pom Max. peak gate power 8.0 W
PG(AV) Max. average gate power 2.0 W
+IGgm Max. peak positive gate 1.5 A
current
-VGm Max. peak negative gate 10 \%
voltage .
IGT Max. required DC gate current Anode supply = 6V, resistive load,
to trigger @ 90 mA T,=-65°C

Anode supply = 6V, resistive load,

3 A Anode supply = 6V, resistive load,
5 mA | T,=1250C




10RIA, 16RIA, 22RI1A, 25RIA Series

ELECTRICAL SPECIFICATIONS (Continued)

| 10r1A [16R1A [22R1A [25RIA | Units | Conditions
TRIGGERING (Continued)
VoT Max. required DC gate voltage Anode supply = 6V, resistive load,
to trigger @ 3.0 v T, =-65°C
Anode supply = 6V, resistive load,
. \ -
2.0 Ty =250C
1.0 v Anode supply = 6V, resistive load,
: Ty =125°C
VGD Max. DC gate voltage not to 0.2 v Ty=125°C
trigger @ VpRm = rated value
lGD Max. DC gate current not to 2.0 mA T;=125°C, VpRwm = rated value
trigger
SWITCHING
tot Typical turn-on time 09 us Ty=25°C @
ter Typical reverse recovery 4 us Ty =125°C @
time
tg @  Typical turn-off time 110 us | Ty=125°C ®
THERMAL-MECHANICAL SPECIFICATIONS
Ty Operating junction -65 to 125 oC
temperature range
Tsig Storage temperature range -65 to 150 oC
RthJC Max. thermal resistance, 1.85 1.15 0.86 0.75 | degC/W | DC operation
junction to case
Rihcs  Max. thermal resistance, 0.35 deg C/W | Mounting surface smooth, flat and greased
case to sink
T Mounting torque *10% to nut to device
Ibf -in.
20(27 5) 25 Lubricated threads and
0.23(.32) 0.29 kgf -m (non-lubricated threads)
2.3(3.1) 2.8 Nem
wt Approximate weight 14 (0.49) g (oz)
Case Style TO-208AA (TO-48) JEDEC

NOTES

@ At rated VRRM, VDRM. TJ = 125°C.

@ Iztfortimetx= Iz\/t.-\/t—x.

@ From 0.67 rated VpRrpm. Ty= 125°C. Peak gate current = 0.5A, rise time 1 us, pulse duration at least 6 us. 300 pulses at 50 or 60 Hz.
ITm = (2x rated di/dt)A. Per JEDEC Standard RS-397, 5.2.2.6.

@ Max. required gate current to trigger is lowest value which will trigger all units under conditions shown.

@ Max. required gate voitage to trigger is lowest value which will trigger all units under conditions shown.

@ Max. gate voltage not to trigger is the maximum value that will not trigger any unit under the conditions shown.
Gate current = 200mA, rise time 0.5 us, pulse duration at least 6 us, VD = 0.5 rated VR Resistive circuit. Itm = 0.1 x 'T(AV)'

@ ITm = rated I (ay) for at least 200 us, dig/dt = —10A/us.

@ ITm = rated 'T(AV)' for at least 200 us duration, diR/dt = —10A/us. Minimum reverse voltage during turn-off = 100V, reapplied
dv/dt = 20V/us exponential to 0.67 Vg, . Gate bias: OV, 10082,
For M6 threads add ‘’M" to code, e.g., 16RIA40M.

@ The following values of tq = 10 us up to 600V and 30 us up to 1200V are available on special request.



10RIA, 16RIA, 22RIA, 25RIA Series

10RIA Series
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@ To determine required heatsink thermal resistance (Rthsa) in deg C/W use value of AR appropriate to conduction angle stated in table
and substitude in formula Ry, SA = X — AR, e.g. for 10RIA at 180° conduction angle, 7.6A, and 60°C ambient temperature
RthSA = 3 — 0.42 = 2,58 deg. C/W (figs, 1 & 2)



10RIA, 16RIA, 22RIA, 25RIA Series

10RIA Series
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PEAK HALF SINE WAVE ON-STATE CURRENT
(AMPERES)

10RIA, 16RIA, 22RIA, 25RIA Series

10RIA Series
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10RIA, 16RIA, 22RIA, 25RIA Series

16RIA Series
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@ See page A-13 for note.



MAXIMUM ALLOWABLE CASE TEMPERA
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10RIA, 16RIA, 22RIA, 25RIA Series

16RIA Series

102 = 223 SEiss
5 i
i
1 i
- AT ANY RATED LOAD CONDITION AND WITH g_ !
z 300 RATED Vg APPLIED FOLLOWING SURGE Iz s
o< N O
3 w
AN £g HH
= BN Ju ! : =
25 a0 IS =% o i
22 . L
25 mSsa $p -
ze — 60 Hz :g 107!
55 50 Hz Z 5
= Gtz)
@ 2> 2
w100 <5
- o _2
< - 10
x 5 01
: i
a
2 i
0 103 Il
10 2 4 6 810 20 0 60 1082 51032 51922 54512 5 4 2 5 452 5442

NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES (N) SQUARE WAVE PULSE DURATION (SECONDS)

Fig. 17 — Maximum Non-Repetitive Surge Current Fig. 18 — Maximum Transient Thermal Impedance,
Vs. Number of Current Pulses, 16RIA Series Junction-to-Case Vs. Pulse Duration, 16RIA Series
22RIA Series
40 T
2 N N
22RIA... B /\\ N \ z
a s CONTINUOUS - / N ok = AR
8 AMS LIMIT // N \ //""'- OINK3 3o | deg
= 30 . N\ A / b p — DINKS 84 | C/w
N o 20
i} Ty=125°C s- / \ o2 @
é | A I i
o 25 ’ > // X 5
w ° - ) %
2 §§: Q /// é\\ %(\ 180 | 0.19
% 20 1200 A D - X %,
2 i V N NN > 120 | 0.27
uo.l 15 ; \\\ \ \ \v9
[T} 4 4R ~ Y N
g | // 7/ : w\\ N \\\\[ 90 | 0.39
g 10 + Ar J L\OI\AL \.\ ~d \\i\ ™
< T i ~— N
b3 p / L | ?\}\\\\\\‘\\Q 60 | 0.55
3 ) CURVES FOR SPECIFIC | 4~ RN
= - Congucrion™ ||~ SEVERIEREI SSN
b Alngle ATD NAIYURAII coonl.mG I~ 30 | 0.97
2 0
0 4 8 12 16 20 22 10 20 30 40 50 60 70 80 90 100 110 125
AVERAGE ON-STATE CURRENT (FULL CYCLE) — A MAXIMUM PERMISSIBLE AMBIENT TEMPERATURE — °C
Fig. 19 — Continuous Current Rating Nomogram (Phase Angle Controlled Half-Sinusoidal Current
Waveforms, 50—400 Hz), 22RIA Series.
2 55 T J
| 22 RIA... 2
o 50 AN\ S | s
3 // b N G, | deg
= % CONTINGOUS ” // = x\ 34 | ow
[+ 4 7 /-—-DINKtl 20
w AMS LIMIT N
X A A ANEAN sotoe L U8 @
a " ,/ / \\é\ \ \ /4
w 35 % - p.c. |o
ot D.C.\ P 74 N ~N
= 30 N Y v S ,'é %
; . N 1 <, 180 |o0.
3 I EN NS4 neaee N DN N o
w 30° 1 PR L T &
2 2 N N %] 120 | 0.19
g /, / e ~ e XY (TN “
2 15 //// /] \Q i\ NG \\ < 90 | 0.28
7<% N
310 /// —-%Lq - iQE%\ 60 | 0.43
~4R \ o
>§< / l-_ ~ CURVES FOR SPECIFIC '\\\§ \K
X s Conduction Angle — piN HEATSINKS ARE $
s FOR 120° CONDUCTION 30 | 0.74
AND NATURAL COOLING

0 5 10 15 20 25 30 35 10 20 30 40 50 60 70 80 90 100 110 125
AVERAGE ON-STATE CURRENT (FULL CYCLE) — A MAXIMUM PERMISSIBLE AMBIENT TEMPERATURE — °C

Fig. 20 — Continuous Current Rating Nomogram (rectangular Waveforms, 50—400 Hz), 22RIA Series.



10RIA, 16RIA, 22RIA, 25RIA Series

AVERAGE ON-STATE POWER LOSS
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SQUARE WAVE PULSE DURATION (SECONDS)

Fig. 27 — Maximum Transient Thermal Impedance,
Junction-to-Case Vs. Pulse Duration, 22RIA Series

&
o

3 T 1
| 25 RIA... \ \ \
235 /7 ] AN 2 5 R
o CONTINUOUS L \ DINKI.1 e A
= RMSLMIT™ | // / :\\ \j\\% \ &// DINK3 e, | deg
= S TN S o g
o L N oz
< 5 AANNS < %\ 142, o< | @
g i //’ N | N N
% 20 o \\;’\,‘ :S< N \’*Q‘t 180 | 0.17
2 AL s N RIN NN ~
w / D k. \ 120 | 0.23
Q15 P %
< 27 L RN N N
2 / , I L SO RN % | 034
3 A ' RNASSESN
s % [ S — CURVES FOR SPECIFIC ] N & 60 | 0.48
S 5 . ———4— DIN HEATSINKS ARE
% i E A I AT S\
< 30 | 0.85
2 9 | | | ||

0 5 10 15 20 25 10 20 30 40 50 60 70 80 90 100 110 125

AVERAGE ON-STATE CURRENT (FULL CYCLE) — A

MAXIMUM PERMISSIBLE AMBIENT TEMPERATURE - °C

Fig. 28 — Continuous Current Rating Nomogram (Phase Angle Controlled Half-Sinusoidal Waveforms,

50—400 Hz), 25RIA Series.



10RIA, 16RIA, 22RIA, 25RIA Series

25RI1A Series
60 T

: 25 RIA... z | an

h = deg
§ 50 o, Se, | crw

) K K (—DINK1.1 o4
z CRMS LM - / AN 6""4, o 52 ®
w AN & L- DINKS o<g
g 40 - // N '(‘/‘b E / /
a N . DC. |0
s [ el [ L7V A NSt
53c> ':3:‘\ ’ /// L ™ // 180 [0.10
z 60° T,=125°C \\ >Q \
= 0 I 1 N el N 120 [0.17
w / /| //// | I 5 \\\ \ .
<20 T4R ]
5 i SO ORI % |025
z 0 % — 7“{"’ -~ \%ﬁé\\ < 60 |0.38
g 7// l._ "' CURVES FOR SPECIFIC \'\\‘\.‘\ \\
x Conduction Angle —{ DIN HEATSINKS ARE ==
< FOR 120° CONDUCTION 30 [0.65
b3 AND NATURAL COOLING
0 5 10 15 20 25 30 35 40 10 20 30 40 50 60 70 80 90 100 110 125

AVERAGE ON-STATE CURRENT (FULL CYCLE) — A

MAXIMUM PERMISSIBLE AMBIENT TEMPERATURE — °C

Fig. 29 — Continuous Current Rating Nomogram (Rectangular Waveforms, 50—400 Hz), 25RI1A Series.

5 | I I VRO AV A l 5 1 1 Y / ¥ A
B } A b /)

2 - 25 RIA. /i @ ~25 RIA. 7
S 2 - A S 2 —
3 T WP, 2 1
T T,=125°C x T, =125°C
$3 00 J Ay g3 100 J AHAL
53 SEssiiEs g SR
@ 5 s va'ss S 300 S sl = 4 ‘ a0
w i ; /s’ SHNs 60° w i 904/ 60°
%0 2P ATHITS 900 2 T 900
Bo , A | T 1200 PO 2 A ST 1200
2z V4 180° 25 /a HIT~180
05‘ % l 05‘ . D.C.
wix 10 wiz 10 -
o= wk
< <
‘;‘, 5 ' £ 5
< ! 2 H

2 } - 2 CONTROLLED RECTIFIER | —

CONTROLLED RECTIFIER ¢ ConductionAngle TURNED FULLY ON 1 Conduction Angle T1T]
TURNED FULLY ON LU 1L PALU L P i by 1)
1 2 5 10 2 5 100 2 5 10° 1 2 5 10 2 5 100 2 5 10°

AVERAGE ON-STATE CURRENT (FULL CYCLE) - A

Fig. 30 — Maximum High Level On-State Power Loss Vs. Average
On-State Current (Sinusoidal Current Waveform), 25RI1A Series

0130 T
° 25 RIA...
w 120 f
i \
2110 NN N~
* \\\\\
w AN NN
%.100 N \ AR

90
% N
(:() 80
w | |4 11— 60° N\ wave
@ 70 - 60° wave
g — T T 4+— 120° | /\ wave
g T — 120° | 11 wave
S 80 [T 1T—180° | N\ "wave
< | _L—180° | | wave
Is0 '
g 1

—DC
2 40
x
S 30
0 10 20 30 40 50

AVERAGE ON-STATE CURRENT (FULL CYCLE) — A

Fig. 32 — Average On-State Current Vs. Maximum Case
Temperature (Rectangular and Sinusoidal Current
Waveform, 50—400 Hz), 25RI1A Series.

AVERAGE ON-STATE CURRENT (FULL CYCLE) - A

Fig. 31 — Maximum High Level On-State Power Loss Vs.
Average On-State Current (Rectangular Current Waveform)

2 177
25 RIA... s

< 102 Zal
I ‘/
g s
<
-4
>
(8] 2 )
w
e //
b /A
2 10 f
2 yiri
o 1
2]
2 5 /]
o
o [
z (5]
2 2 []e
z ? TIIE
; . i -
z

5 -

0 0.4 0.8 1.2 1.6 2.0 2.4 28 3.2 3.6

INSTANTANEOUS ON-STATE VOLTAGE — V
Fig. 33 — Maximum Instantaneous On-State Voltage
Vs. Instantaneous On-State Current, 25RIA Series



10RIA, 16RIA, 22RIA, 25RIA Series

PEAK HALF SINE WAVE ON-STATE CURRENT

(AMPERES)

25RIA Series

10?
4 |—— Rectangular gate pulse L
(a) Recommended load line for
> [ rated di/dt: 10V, 20 2, t, = 0.5uss, s >6ups
é’ {b) Recommended load line for N
§ 0= - 30%rated di/dt: 10V. 650 1, =1ps,6, > 6us
°
>
g a ——
=
F 1] \
e H S (a)
c 11 a
‘E 1 -l il L (b) \
s E= v E
; " [T NE % l‘
= T SE ot =
4 ﬁa H—+ o %I “/‘lr Frequency limited by PG ay) +
-V o bt $ H J ] |
__ED i l | i
I [ P !
GD i b i :
10" L 1ol I
1072 4 102 4 10" 4 1 a4 10 4 10?
Instantaneous Gate Current — A
Fig. 34 — Gate Characteristics, 25RIA Series
102
5 = : + e
1 1 1 171 I
o M T 1 111110 ., 2 ; R ER i E A, S
AT ANY RATED LOAD CONDITION AND WITH g_ 10 53
\ RATED Vgpm APPLIED FOLLOWING SURGE gz 5 : I ot i >
S . ; "
\\ g 2 L I i i [~ HHi
300 N =z it i T T
=4 3 - it
NS 33 e e e e
\‘ e . AT I e ;"
—y 22 2 T .h i
. 1 Lo i N i eI
200 N \L@Hl .-S 10 EE 5"#5'35 = S==as
50 H SF sl i e
(73‘2’ BN nlé A'_,L?Y TI M T : )& I" + !
23 2 T HIREEE | RSN | il
<3 [ L . v”.'L_‘v ot i
@ 2 i i ! ' ;
T 0
5 e ;

100 T i - ;
) 2 T T
oL T 103 i EEEEHN e ERHI
10 2 4 6 810 20 a0 60 1042 51032 53922 54012 5 4 2 5 .02 5,42

NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES (N)

Fig. 35 — Maximum Non-Repetitive Surge Current
Vs. Number of Current Pulses, 25RIA Series

SQUARE WAVE PULSE DURATION (SECONDS)
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