Data Sheet No. PD-3.060B

INTERNATIONAL RECTIFIER | IR

10RIA, 16RIA, 22RIA, 25RIA SERIES
25A,35A And 40A RMS Glass-passivated

SCRs
Major Ratings and Characteristics Description/Features
[ 10RIA | 16RIA | 22RiIA | 25Mia | units | The RIA series of silicon controlled rectifiers
[ [ 25 35 3% | 40 A | are reverse blocking triode thyristor devices
n D s 22 35 A designed for medium power switching
A | and phase control applications.
@Mt | & s | & [ 8 < ® New and improved glass passivation for
1 T ]
how @B0Hz | 190 | 285 338 350 A | high reliability and exceptionai stability
@6oH: | 200 300 355 370 | at high temperatures.
Feser | 100 L 48 | %0 | 85 |, w100V through 1200V
; | = Integral TO-208AA package
for 80 80 60 80 mA w Low thermal resistance
av/dt 100 | 100 100 100 | Vips = High di/dt and dv/dt capabilities
di/dt 200 | 200 200 200 | Alws w Can be supplied to meet stringent military, aero-
T -65ta 125 ¢ | space and other high-reliability requirements.
Vorm, Vi 3 .
foma: Ve 1001200 Y | = Available to CECC 50 000,

16.51
L_(n.sam,J
LOMAX.
| |

.62 10.300)
6.85(0.270)

11.50 (0.453)
10.72(0422)

# 1/4.28UNF 2A

1/8-28UNF-28

Conforms to JEDEC OUTLINE TQ-208AA (TO-48/
Dimensions in Miilimeters and {Inches}




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

VOLTAGE RATINGS (Applied gate voltage zero or negative):

VRRM VDRM VRSM 'RM. Iom
Max. Rep. Peak | Max. Rep. Peak |Max. Non-Rep. Peak | Max, Peak Reverse and
Reverse Valtage | Off-State Voltage | Reverse Voltage | Off-State Leakage Current
Part Number (1) (v} V) (V1 t, < &ms {ma) )
[T, = 6510 125°C T, = 6510 125°C | T,= 2510 125°C
10RIA10 |16RIA1D {22RIA10 |25RIA10 100 100 150 20
10RIA20 [16RIA20 [22RIA20 (Z5RIAZ0 200 200 300 16
10R1A40 [16RIA40 |22RIA40 |25RIA40 400 400 500 10
10RIAG0 |1BRIABO |22RIAG0 |25RI1A60 600 600 700 10
10RIABO [16RIA8B0 [22RIABO |25RIAB0 800 800 900 10
10RIA100 {16RIA100|22RIA100 |25RIA100 1000 1000 1100 10
10RIA120 [16RIA120 22RIA120|25RIA120 1200 1200 1300 10

ELECTRICAL SPECIFICATIONS

T10RiA [ 16R1A [22RIA [25RIA | Units | Conditions
ON.STATE
IT{RMs) Max. RMS on-state current 25 35 35 40 A
IT{ay) Max. average on-state current 10 16 22 25 A T¢ = 85°C, half sine wave, 180° conduction
16 22 - - 10R1A, Max T¢ = 519C; 16RIA, T¢ = 60°C

Ta = 459C, haif sine wave, K3 sink

85 1.8 13 145 A natural cooling, 180° conduction

Ta = 459C, rectangular wave K3 sink
natural cooling, 120° conduction

50Hz, Initial T = 125°C

8 " 125 14.0 A

trsm Max. peak one cycle, non-

repetitive surge current 190 285 338 350 A 100% rated Vg reapplied
with rated reverse voltage
! e Imid Ty
applied following surge 225 335 390 295 A 50Hz, Initial Ty = 460C
100% rated Vg reapphied
i = 1250
200 300 355 370 A 60Hz, Initial Ty = 125°C
100% rated Vgpas reapplied
T — 4%
240 350 410 415 A 60Hz, initial Tj = 459C ‘
100% rated Vg reapplied
Max. peak one cycle, non- S0Hz, Initial Ty = 1259C
repetitive surge current 225 340 400 420 A no voltage reapplied
with no reverse voltage - —
following surge 270 395 460 470 A 50Hz, Initial T - 459C
no voltage reapplied
— T
240 360 420 440 A 60Hz, Initial T § - 1259C
no voltage reapplied
H itial Ty = 4509C
280 | 415 | 480 | 495 p | BOMa Initial Ty =45
no voltage reapplied
= iti = 1260C
12t Max. 12t capability , for t=10ms, Initial Ty = 125
fusing 180 405 | 560 | 615 AZs 100% rated VRRgm reapplied

t = 10ms, Initial Ty = 450C
5 | 555 | 755 | 780 AZs | 100% rated VRRM reapplied
2 1% 8.3ms, Initial T = 125°C
165 375 | 515 | 560 A% | 100% rated VRap reapplied
2 1= 8.3ms, Initial T = 45°C
235 510 690 720 A% | 100% rated VRRM reapplied




INTERNATIONAL RECTIFIER

ELECTRICAL SPECIFICATIONS (Continued)

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

[10r1a [16R1A [ 22R1A [25RIA | Units | Conditions
ON-STATE (Continued}
12t Max. 12t capability, for 2. | t=5ms, tnitial T = 1259C
. , il
individual device fusing 180 | 405 |} 560 | 615 A% s voltage reapplied
1=5ms, Initial Ty = 459C
255 | 555 | 756 | 780 A% J
no voltage reapplied
=1, | 1250
100 220 305 135 a2 |t 1.5ms, Initial T = 125°C
no volitage reapplied
= - 450
140 303 410 425 a2 t=15ms, Initial T = 459C
no voltage reapplied
12T Max. 124/ T capability, for | 2550 |5740 |7930 (8670 | AZ+A | t=0.1 - 10ms, no voltage reepplied,
individual device fusing initial Ty = 125°C.
Vm Max. peak on-state voltage 1.78 - - - V Ty« 250C, 180° conduction
I71ay) = 10A (32A peak)
- 1.75 - - v T, = 259C, 180° conduction
IT(Av) = 16A {50A peak)
- - 1.70 - \ T, = 250C, 1800 conduction
IT(AV) ~ 22A (70A peak)
- - - 1.70 v T, = 25°C, 180° conduction
IT(AV) = 25A (79A peak)
Iy Max. holding current 100 mA | Anode Supply = 6V, resistive load,
gate open, initial 1T = 1A
Iy Max. latching current 200 mA Anode supply = 6V, resistive load
di/dt Max, rate of rise of
turned-on current
VpRM = <600V 200 As | ()
= 800V 180 Alps |@
= 1000V 160 LY
= >1100v 150 as |@
BLOCKING
dv/dt min. Critical rate-of-rise of 100 T = 125°C. Exponential to 100% rated
off-state voltage VDRM-
Vius
300t T, = 1259C. Exponential to 67% rated
VDRM-
TRIGGERING
PGm Max. peak gate power 8.0 w
PG(AV) Max. average gate power 2.0 w
+Gm Max. peak positive gate 1.5 A
current
-Vgm Max. peak negative gate 10 v
voltage
IgT Max. required DC gate current Anode supply = 6V, resistive {oad,
to trigger (1) 90 mA | 1)< -659C
Anode supply = 8V, resistive foad,
60 mA | T2 250¢
Anode supply = 6V, resistive load,
3 mA | 7)< 1280C

t Available with dv/dt = 500V /us add S80 to part number

or= 1000V/us add S90 to part number

i.e. 16RIABOSIO etc.
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10RIA, 16RIA, 22RIA, 25R1A Series INTERNATIONAL RECTIFIER

ELECTRICAL SPECIFICATIONS {Continued)

[ 10RIA [ 16RIA [22RIA [25RIA [ Units | Conditions
TRIGGERING (Continued)
V Max. reguired DC gate voitage Anode supply = 6V, resistive load,
Gr to trigger (3) 30 v Ty=-650C
Anode supply = 6V, resistive load,
20 Vo jT)=280C
10 v Anode supply = BV, resistive load,
- Ty=125°C
VGD Max, DC gate voltage not to 02 v Ty= 1259
trigger @ VpRm = rated value
Igp Max. DC gate current nat to 2.0 mA T, =125°C, Vppp = rated value
trigger
SWITCHING
toe Typical turn-on time 0.8 us | Ty=259C ()
e Typical reverse recovery 4 us | Ty=1250C ®
time
tq (0 Typical turn-off time 110 us | Ty=12580C @

THERMAL-MECHANICAL SPECIFICATIONS

T, Operating junction ~6510 125 oC
temperature range

Ts‘g Storage temperature range -85 to 150 oC
Ruhdc  Mex, thermal resistance, 1.85 1 115 | 0.86 ) 0.75 | degC/W|DC operation
junction to case
Rincs  Max. thermal resistance, 0.35 deg C/W | Mounting surface smooth, flat and greased
case to sink
T Mounting torque +10% 10 nut to device .
Ibf «in.
20627 5) % Lubricated threads and
0.23(32) 0.29 kaf *m {non-ubricated threads)
23(3.1) 28 ( Nem
wt Approximate weight 14 {0.49) g loz)
Case Style TO-208AA (TO-48) JEDEC
NOTES

(1) Atrated VRam, VpRM,. Ti = 125°C,

@ Ztortimet, = 123/T + 1y .

@ From 0.67 rated Vpgy, T) = 1259C. Peak gate current = 0.5, rise time § us, pulse duration at least & ws. 300 pulses at 50 or 60 Hz.
o = (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 8ll units under conditions shown,

@ Max. required gate voltage to trigger is Jowast 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 ps, Vp = 0.5 rated VDRM Resistive circuit. typ = 0.1x 'T(AV)"

() 17 = rated Iy (ay) for at least 200 us, dig/dt = —10A/us.

@ by = rated Iray) for at least 200 us durstion, dig/dt = ~10A/us. Minimum reverse voltage during turn-off = 100V, reapplied

dv/dt = 20V/us sxponential to 0.67 V), . Gate bias: OV, 1008,
@ For M6 threads add “M" to code, e.9,, 16R1A40M.
@ The fallowing values of 9= 10 us up to 800V and 30 us up to 1200V are available on special request.
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INTERNATIONAL RECTIFIER T0RIA, 16RIA, 22RIA, 25RIA Series

10RIA Series
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Fig. 1 ~ Continuous Current Rating Nomogram
{Phase Angle Controlled Half-Sinusoidal Waveforms,
50-400 Hz), 10RIA Series.
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Fig. 2 — Continuous Current Rating Nomogram
(Rectangular Waveforms, 50—-400 Hz), 10RIA Series.

@ To determins 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 T0RIA at 180° conduction angle, 7,64, and 60°C ambient temperature
RyySA = 3 — 0,42 = 2.58 deg. CW (figs, 1 & 2)



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

AVERAGE ON-STATE POWER LOSS
(FULL CYCLE) -
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Fig, 5 — Average On-State Current Vs. Maximum Aliow-

INTERNATIONAL RECTIFIER

Fig. 3 —~ Maximum High Level On-State Power Loss
Vs. Average On-State Current
{Sinusoidal Current Waveform), 10RIA Series
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10RIA Seriss

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

Instantaneous Gate Voltage — V

Instantaneous Gate Current — A
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Fig. 8 — Maximum Non-Repetitive Surge Current
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10RIA, 16RIA, 22RIA, 25R1A Series

INTERNATIONAL RECTIFIER

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



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

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

INTERNATIONAL RECTIFIER

16RIA Series
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INTERNATIONAL RECTIFIER 10RIA, 16RIA, 22RIA, 25RIA Series

22RIA Series
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