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Insulation Test for Induction Machine

Kampanart Singthong

Panot Nitithamkul
Piampoom Sarikprueck
Weerachai Kongkoay

Asst.Prof.Pichit Lumyong Advisor
2001

ABSTRACT

Imsulation Test is an important thing in the industrial system.Because the failure of
insulation is the major cause of machine failure .In this project present the detection of insulation
for cover standard testing consist of Insulation Resistance test,Poralization Index test,High Direct
Voltage test,High alternative Voltage test ,Surge Comparison test and study testing the coil with
high frequency circuit which can detect each type of faults such as turn-to-turn,phase-to-phase,and

coil- to ground insulation.
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Crossover Distortion

Q' o Jd A a J
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class B power amplifier

HENATHIUYDIIT IUFUN 4.19 M UAUA1IBTLIINITNINUYBY push-pull

Fefnanluasudu A1lseanTnMuee9s JnATAITEHAN 50-75 %

+yrc

§1Jﬁ 4.19 714995 dual supply complementary class AB power amplifier
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Wan1Inaasy

/g running—aWailing trigger

1 1.00 V/div
pos? 0.000 V¥
10.00:1 1M dc

-2 .5000 ms 0.000 s 2.5000 ms
500 us/div realtime Trigger Mode:
frequency ¢ 1)not found vp-p 1051696250V Edge

4. _F O%06y Vv

silii6.2 dyanamineadons

Ao running-ewaiting trigger

2 500 v/div
pos: 1.500 k¥
1000:1 1NMR ac

—-20.000 us 80.000 us 180.000 us
20.0 us/div realtime Trigger Hode:
Vmax (2) 1.56250kV Edge

2 f o000 v

51l 63 ussduduiadnaTey 1500 V
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Ap  running-auaiting trigger

2 500 vsdiv
pos: 1.500 kv
1000:1 1M& ac

b

-20.000 us 80.000 us 180.000 us

20.0 us/div realtime Trigger Hode:
vmax (2) 3.10938kV Edge
2 £._0.000°%Y

1l 6.4 usauduadnAToy 3000 V

fp running-auaiting trigger

2 1.00 kV/div
pos: 3.000 kV
1000:1 1MQ ac

—-20.000 us 80.000 us 180.000 us
20.0 us/div realtime Trigger Mode:
Vmax (2) 4.12500kV Edge

2 _f o.000 ¥

U 6.5 usaduBuiadnadey 4000 v
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#p  running-auaiting trigger

2 1.00 kv/div
pos: 3.000 kV
1000:1 1MQ ac

A

-20.000 us 80.000 us 180.000 us
20.0 us/div realtime Trigger Hode:

vmax (2) 5.03125kY Edge

2°7"F 0.000%)Y

51/ 6.6 ussuBuNadNATEY 5000 V

Ao running-suaiting trigger

2 1.00 kV/div
pos: 3.000 kv
1000:1 1M2 ac

-20.000 us 80.000 us 180.000 us

20.0 us/div realtime Trigger Mode:
Vmax (2) 6.06250kY Edge
2 _f o0.000 ¥

51l 6.7 ussduduWadnaTeu 6000 V
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fp  running-suaiting trigger

i 500 v/div
pos: 1.500 kV
1000:1  1HMR dc

2 500 v/div
pos: 1.500 kv
1000:1 1M dc

-24.000 us 76.000 us 176.000 us
20.0 us/div realtime Trigger Mode:
vmax (1) 1.46875kV vmax (2> 1.46875kV Edge

i —_f A\0.000 V
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AP running-auaiting trigger

_ ; ; {1 s00 vrdiv
B s % 5 3 pos: 1.500 kv
ol seociniiint Sl AT Ioe s, B T . SNt lon, el ARG o | NG N e\ - o | 1000:1 1He“dc

2 S00R NV /g
pos: 1.500 kv
1000: 1 1Me ac

ats
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20.0 us/div realtime Trigger tiode:
vmax C1) 1.46875kV vmax (2) 1.42188kV Edge

128 0.6006 .V

51 6.10 ussduduWadIansen d A uazAIAUA NI R, LAz ussdunsen e Cuaz

v A

' & vy a @ '
mmmé’mmu R,, 43 wd A ANTNUANINUINDY TN C 1AANITANINITTTHINTOVUDS

UANIN



70

mInAaedii 3 ManareUEMHANIMTEUFUNTA

gailszaannisnaaea
LiNDAN YA IUAINLYOINLIUTEHINUAAIAA LN 1A

Funeumsnanes
LSuussiudumn ¥ 18us sduduiadnadeunuanasg iy IEEE std 141-1986 e
usafumamev 1A 1252 @V, +1,000) 1ad uewmesii ldnaeuiifisa v, wiiu 380 Toad
Suussauildmageuniiy 3,111 Taad (luvazda hidevaatanaaeon)
2ae0samgiil 6.1 TnsRedusamanaeudfuinsosfuliaussdusuiadaiudaise
mnldosaee]y  dauvadudililénaneurdosassld  uasdesuasnsndudidng

v g‘{ v a v da 9 o 4‘1 v a v Jd’ a o o
anvazgiladuussiuduiadn Id lagiaglniuus swudunadiga 1 Meuiuns1g

R, R\ |
}+—e—{ —0
SCR1SCR2 SCR3 SCR4SCRS SCR6 SCR7SCRS -~ \
i NnAToUY
UIIRUY ~
_> ¢, C,T
ATTUTATY
O
- g ¥ A
611 2eesildlumsnanesi 3
HaN13INAaol
AP running-suaiting trigger
2 1.00 kV/div
pos: 3.000 kv
1000:1 INQ ec
—20.006 us . : eo.ooo-us : IEO.(')OO us
20.0 us/div realtime Trigger Hode:
Ymax (2) 5.03125kV Edge
2 _f 0.000 v

4 v a o d { [V '
516.12 ussuduiadnaaeuvNENvAIAdI@RY



71

fAp  running-auwaiting trigger

2 500 v/div
pos: 1.500 k¥
1000:1 1M dc

—24.000 us 76.000 us 176 .000 us
20.0 us/div realtime Trigger Mode:
vmax (2) 1.43750kV Edge
2 RGN0 v

s 6.13 YATIANATBLIAANIIILIAAINTAINTIA IndiUAUVANATEY

Ao running-aweiting trigger

2 500 v/div
pos: 1.500 KV
1000:1  1Me dc

-5.2000 us 4.8000 us 14.8000 us
2.00 us/div realtime Trigger Hode:
ymax (2) 1.81250kV Edge
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o

running-euaiting trigger

2 s00  V/div
: pos:  1.500 kv
"""""""""""" 1000:1 1Me dc

117.2000 us
realtime Trigger Hode:
Edge

107.2000 us
2.00 us/div
(2) 328.125 ¥

97.2000 us

Ymax

2 HR O0%00 Vv

" ' @ 4 d
51t 6.15 namIMYnEEITIAILYNTIARIANATELILIAATITAINI 1A

Hp

running-awaiting trigger

2 500  v/div
.............................................. ROS# 1.500 kv
. s 1000:1 1M& dc

176.000 us
realtime Trigger Mode:
Edge

76 .000 us
20.0 us/div

-24.000 us
ymax (2) 1.60938kY

2 _f o0.000 V¥

4 a o Pl
gﬂ‘ﬁ 6.16 YARIANATDULNANTITILIAATIUAINIT1IA vlﬂﬁ'ﬂ'lﬂ@sl,u‘llﬂﬂﬂﬁﬂ‘lj
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running-euaiting trigger

73

—28.000 us

20.0 us/div

vmax (2) 31.2500 ¥

72.000 us 172.000 us

2 500 vsdiv
pos: 1.500 kv
1000:1  1M@ dc

realtime Trigger Mode:
Edge

2 N 0mooo v

3171 6.17 vamIanadeuian1sdaIsesasnI A lndfiuduvanadey

Ap  running-eusiting trigger

-24.000 us

20.0 us/div

ymax (2) 1.17188kY

76.000 us 176.000 us

2 500 v/div
pos: 1.500 kv
1000:1 1M dc

realtime Trigger Hode:
Edge

2 _f o.000 v

517 6.18 vamanaaeufiansdnleaInI A Inafuduvanadey
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fp  running-euaiting trigger
................................................ 2 s00  vrdiv
................ pos: 1.500 kV

................................. o0 T et
-6.000 us 19.000 us 44.000 us

5.00 us/div realtime Trigger Mode:
Ymax (2) 1.35938kY Edge
2 "SR on000 v

3U% 6.19 venensmyie. 18
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Han1Inaasl

fp  running-asuaiting trigger

2 200 V/div
pos: 600.0 V
1000:1 1Me dc

176.000 us

—24.000 us 76 .000 us
20.0 us/div realtime Trigger Hode:
vmex {2) 1.03125kY Edge
2§ 0.000y Y,

14' v a @ Jd 1 1 2 v A d (]
31‘7] 6.21 LUIIAUDUNDAATONITHIN e A e o B U aNAdaUealaNInaey

Ao running-anaiting trigger

= =
2 e A.E,.. .E.... E,... brSod vragw
i SN E) e (5 (N jpey: 6000
] : : : \ 1000:1 1M& dc
-24.000 us 76.000 us 176.000 us
20.0 us/div realtime Trigger Hode:
ymax (2) 1.20625kV Edge
2 _f o.000 v

Ui 6.22 wnmiania A uaz la B Ramswsaa1ad

sentanaveaaialndnuduyanaaey
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fp  running-suaiting trigger

200  V/div
pos: 600.0 V
1000:1 1M dc

-2.4000 us 2.6000 us 7.6000 us
1.00 us/div realtime Trigger Hode:
vmax (2) 1.33125kY Edge

27F 0.000%, ¥

511 6.23 vmens Ui vamania A uaz la B AamMsisAnIisznIN

HavosuaaInusnuIAaL

fAp  running-anaiting trigger

@200 Mipdiv
pos: 600.0 V
1000:1 1Me dc

55.000 us 80.000 us 105.000 us

5.00 us/div realtime Trigger Hode:
Vmax t.2) 250.000 V Edge
2 _f o.000 v

U1 6.24 vnons Mzl vamanld A uaz a B AAMTILTAATI

senUnAUeUARIALS UMDY
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fp  running-auaiting trigger
............................................... 2 S0  vrdiv
Iy i pos: 1.500 kv
""""""""""" 1000:1  1MQ dc
-20.000 us 80.000 us 180.000 us
20.0 us/div realtime Trigger Hode:

Ymax (2) 1.35938kV Edge
2 _§ o.000 V¥
q’ a d
5111 6.25 vaaramlar A uag (e B 1NANTILIAATIU
sennuauesvannlnanndusanaael
A2 running-swaiting trigger

200 v/div
.............................................. RO * 000,98 V
1000:1 1M dc

-20.000 us

80.000 us 180.000 us

20.0 us/div realtime Trigger Hode:

vmax (2) 362.500 ¥ Edge

2 _f o.000 v

5171 6.26 yamamw Aoz (T B 1iAR1EA2993IEHIN

Yo 9
WavosvamlndnuALYANATDL
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A7 running-suaiting trigger

2 100 v/div
pos: 300.0 V
1000:1 1M dc

-1.2000 us 3.8000 us 8.8000 us
1.00 us/div realtime Trigger Hode:
vmax (2) 381.250 V¥ Edge
27 F 0.000%h W

51 627 veens Mz 6.27

Ao running-awaiting trigger

S,
.................................. FToos Dty
................................. AN ATY | P03 1.500 kv

: 1000:1 1M& dc
-24.000 us 76.000 us 176.000 us

20.0 us/div realtime Trigger Hode:
vmax (2) 640.625 V Edge
2 £ o0.000 v

17 628 yamanta A uag e B ifian1sdRINIssEH A
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HansnaAaRsl 1 nNaeuRUvAaIAMINAEgH 1 UA

Ap  running

{1 2.00 vsdiv
pos: 112.0 m¥
10.00:1 1MQ dc

-100.000 us 0.000 s 100.000 us
20.0 us/div realtime Trigger Mode:
frequency (1) 14.4802kik  Vp-p (1) 8.06250 ¥ Edge

1] =l 434 ¥

51 6.29 WuvanaATILIM 10 souvazAunAgl 1 short

Ao running
: : - 1 2.00 v/div
. : pos: 112.0 mv
R W WO S /v, et L SRR ) B SO | N S AT uldc
SR, T e ;kfefo‘i ............ HoZ g
SRR PR, iy, SR Sl T
-100.000 us 0.000 s 100.000 us
20.0 us/div realtime Trigger Hode:
frequency (¢ 1) 14.4575kH Vp-p (1) 8.68750 ¥ Edge
; G, St B9 o RORY)

51l 630 Fuvamandnam 10 souvazAMYAvYiishort
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Ap running

T
- - - - - § .51 vdiv
: : : pos: 229.7 mV
10.00:1 1HQ dc

-112.000 us —12.000 us §8.000 us
20.0 us/div realtime Trigger Mode:
frequency ¢ 1) 14.5349KkH vp-p (1) 4.,91269 V¥ Edge
1 N .681 V

51 6.31 WuvaRIATIUI 20 seuuMzAUNAen 1short

Ap running

i 1.51 v/div
pos: 229.7 m¥
10.00:1 1MQ dc

96.000 us

-104.,000 us -4.,000 us
20.0 us/div realtime Trigger Hode:
frequency (1) 14.5137kk vp-p (1) 7.88865 V¥ Edge
1" 41,681 N

51l 6.32 WuvaaIA§ U 20 seUUMZAUYABYNshort
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Ap running

{1 so00 mv/div
pos: 2.000 m¥
10.00:1 1MQ dc

—100.000 us 0.000 s 100,000 us
20.0 us/div realtime Trigger Mode:
frequency (1) 14.6560kH vp-p (1) 1.71875 ¥ Edge

4540 276.8, nv

51l 6.33 WuvARIATIUAN 30 seuvnzdunAsnl lashort

AP running

- i 1.00 V¥/div
pos: 2.000 m¥
10.00:1 1MQ dc
—100,000 us 0.000 s 100.000 us
20.0 us/div realtime Trigger Mode:
frequency (1) 14.5687kH Vp-p (1) 6.03125 ¥ Edge

{1 f 276.8 mv

51l 6.34 WuvARIATILIU 30 souvnMeA YA lshort
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Ap running

1 1.00 Vv/div
pos: 0.000 V¥
10.00:1 M@ dc

0.000 s 100.000 us

—100.000 us
realtime Trigger Hode:

(1) 1.96875 ¥ Edge

{1 _f s3t.4mv

20.0 us/div
frequency (1) 14,6232kHz vp-p

511 6.35 WuvARIATIUIU 40 souvazAunAvgd laishort

AP running

=S
S : . . - {1 t.00 Vv/div
pos: 0.000 ¥
10.00:1 1re dc

0.000 s 100,000 us
20,0 us/div realtime Trigger Node:

frequency (1) 14 .5552kH vp-p (1) 4.81250 V Edge

—-100.000 us

i 53 i 4amy

51l 636 WuvaaAinIu 40 seUUnTAUTABYishort
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Ap running

{ 200 mv/div
pos: 4.000 mV
10.00:1 1MQ dc

0.000 s 100.000 us
20.0 us/div realtime Trigger [Mode:

frequency (1) 14.6439kk Vp-p 1) 731.250mV Edge

-100.000 us

o £ 151.1 m¥

51 6.37 WuvAaIATINIU 60 souvmdunAugl lishort

Ap running

i 1.00 v/div
pos: 4.000 m¥
10.00:1 1HQ dc

-100.000 us 0.:000 s 100.000 us
20.0 us/div realtime Trigger Hode:

frequency (1) 14.5332kH vp-p (1) 3.18750 V Edge
i f 1st.1mv

51t 638 WuvamIAS LI 60 TBUYMAMYALYIshort
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Ap running

T i . : : 1 g > 3 - 5 | 100 mv/div
: : : 2 i A S i . pos: 0.000 V

10.00:1 1M dc

+

-100.000 us 0.000 s 100,000 us

20.0 us/div realtime Trigger Hode:
frequency (1) 14.6818kk Vp-p (1) 528.125mV Edge
M, Yy 111.3 m¥

5171 6.39 WuvAnIRTIUIN 70 souvazaunAvgil lishort

AP running key ignored

r : ; : : 1 ; : i : A F500  migdiy
5 ; g f ! : ¥ : . pos: 4.000 m¥

10.00:1 IMQ dc

—100.000 us 0.000 s 100,000 us

20,0 us/div realtime Trigger Mode:
irequency (1) 14.,5832kH vp-p (1) 2.39063 V Edge

1 f 179.9 ¥

511 6.40 WuvanaiIu 70 souuMzAUNALYishort
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AP running

i 50.0 mv/div
pos: 25.00 mV
10.00:1 MR dc

0.000 s 250.00 ns
50.0 ns/div realtime Trigger fode:

Vp-p (1) 117.188mV Edge

i1 _f 74.01 mv

—250.00 ns

frequency (1) 12,3917k

517l 6.41 WuvaaIA§ILIU 80 sovvnzdunAegi liishort

Ap running

500 mv/div
24.00 mv
10.00:1 1NQ dc

0.000 s 100.000 us
20.0 us/div realtime Trigger fode:
Vp—p (1) 1.65625 V Edge

—100.000 us

frequency (1) 14.6206kH:
{1 _§ 296.2 v

171 6.42 WuvaaIRATILI 80 soUVMTAUTABYNshort



87

Ap  running
s : 1 500 wv/div
i 0s: 2.000 mV
................................................. 16 001 e wo
s LD s Ve
..4.2'1,‘.‘.132221::'..CE.:/I.‘.11211'.!:Z:..;I:Z.':Z:..\
b 7\\ e RN #:
[LE s SR T e Se- e ghd o e
-100.000 us 0.000 s 100.000 us

20.0 us/div
vp-p

frequency ¢ 1) 14.6199kk

¢ 1) 875.000mY

realtime Trigger Hode:
Edge

T § 168.3 m¥

511 6.43 fWuvARIATIUIU 90 souvazd Aol lishort

Ap  running

{ 500 mv/div
pos: 2.000 my
10.00:1 1HQ dc

—100.000 us

20.0 us/div

frequency (1) 14.5483kkH

100,000 us
realtime
(1) 1.59375 ¥

0.000 s

vp-p

Trigger Mode:
Edge

1 f 168.3 mV

51l 6.44 FuyAIIATIUIL 90 sOUUTA U A Hshort
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Ap  running

1 100 mv/div
b e e e B[ D0SEE 0. 000 5 1Y
- : : 2 i 3 10.00:1 1M dc

—250.00 us 0.000 s 250.00 us
50.0 us/div realtime Trigger Mode:
frequency (1) 14,4547kk Vp-p 1) 187.500mV Edge

1 56587 mV

31 6.45 Wuvanaadwau 100 seuvMzdunAv laishort

Ap  running

i 200 mv/div
pos: 0.000 V
10.00:1 1HQ dc

—250.00 us 0.000 s 250.00 us
50.0 us/div realtime Trigger Mode:
frequency ¢ 1) 14.5943kH: Vp-p (1) 1,0437S V Edge

i1 £ 65.87 mv

5171 6.46 WuvAn2ATINIY 100 souvMzA YA ishort
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Ap  running

{1 2.00 v/div
pos: 0.000 V
10.00:1 1@ dc

—100.000 us 0.000 s 100.000 us
20.0 us/div realtime Trigger Mode:
frequency (1) 14.5197KH: Vp-p (1) 9.18750 ¥ Edge

1 _f 1st.1 v

51 6.47. WuvARIATWIN 20 souvmzAUNAYLH liishort

Ap running

1 2.00 V/div
pos: 0.000 V
10.00:1 1HQ dc

-100.000 us 0.000 s 100.000 us
20.0 us/div realtime Trigger Mode:
frequency (1) 14.,5012kH vp—p (1) 9.31250 V Edge

{4 £ 1511 mv

51l 6.48 WuyAaIAi AU 20 seuvMzAUnAYYishort
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Ap  running

2
: : : . { 2.00 v/div

pos:  0.000 ¥

10.00:1 1M dc

0.000 s 100.000 us
20.0 us/div realtime Trigger Hode!

frequency ¢ 1) 14.5349kH Vp—p (1) 6.93750 V Edge
el m e R )

—100.000 us

1l 6.49 WuvanATIUI 60 sevunizdumAvgd laishort

Ap running

S—
: 1 1 : ; 1 2.00 v/div
pos: 0.000 V¥
10.00:1 1Mk dc

—-100.000 us 0.000 s 100.000 us
20.0 us/div realtime Trigger fode:

frequency (1) 14.5349kH: Vp-p (/1) 7 .250007°V Edge
4 £ 1st.1mv

51 6.50 WuvaaainIu 60 spUYMEAUTABRishort
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AP running

i 200 mv/div
pos: 0.000 V
10.00:1 1HQ dc

-250.00 us 0.000 s 250.00 us
50.0 us/div realtime Trigger Mode:
frequency (1) 14.5943kk Vp-—p (g o 01 AT 4 Edge

i _f 65.87 nv

51 6.51 fWuvaaIAiiIm 100 souvazdmAsgil hishort

Ap running

PR . = ¥ :
H i 1.00 Vv/sdiv
pos: 0.000 W
10.00:1 1MQ dc
—100.000 us 0.000 s 100.000 us
20.0 us/div realtime Trigger Mode:
frequency 1) 14.6046kH vp-p € 1):2.90625 ¥ Edge
1 f 1st.1mv

511 6.52 WuARIATINIU 100 sOUUUTAUNALYIshort
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HAFNHIN U,
Bulletin 12402 rev.A 07/00

International
IGR Rectifier 25RIA SERIES

MEDIUM POWER THYRISTORS Stud Version

Features

25A

B Improved glass passivation for high reliability
and exceptional stability at high temperature

B High di/dt and dv/dt capabilities

M Standard package

B Low thermal resistance

| Metricthreads version available
B Types up to 1600V Vo / Veoy

Typical Applications

B Medium power switching

M Phase control applications

W Can be supplied to meet stringent military,
aerospace and other high-reliability requirements

Major Ratings and Characteristics

Parameters 25R1A Units
10to 120 140 to 160
L 25 25 A C’

@T, 85 85 G o
brrus) Q b R ! !‘?’
l.rSM @50Hz 420 398 A

@60Hz 440 415 A
12t @50Hz 867 795 Als

@60Hz 790 725 AZ%s
VDRMNRRM 100 to 1200 1400 to 1600 Vv
tq typical 110 s Case Style
T, 6510125 *c TO-208AA (TO-48)
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25RIA Series ' International
Bulletin 12402 rev.A 07/00 ToR Rectifier

ELECTRICAL SPECIFICATIONS

Voltage Ratings
Voltage VDRM/VRRM. max. repetitive VRSM. maximum non- IDRM“RRM max.
Type number | Code peak and off-state voltage (1) repetitive peak voltage (2) @T,=T,max. |
\' \% mA

10 100 150 20
20 200 300
40 400 500
60 600 700

25RIA . 80 800 300 10
100 1000 1100
120 1200 1300
140 1400 1500
169 1600 1700

(1) Units may be broken over non-repetitively in the off-state direction without damage, if dl/dt does not exceed 20A/pys
(2) For voltage pulses with t,< 5ms

On-state Conduction

25RIA
Parameter Units | Conditions
10t0 120 | 140to160
lT(AV) Max. average on-state current 25 25 A 180° sinusoidal conduction
@ Case temperature 85 85 °‘C
lmm) Max. RMS on-state current 40 40 A
Lroa Max. peak, ' ne-cyde 420 398 A t=10ms No voltage
non-repetitive sume cument 440 415 t=83ms | reapplied
350 335 t=10ms | 100% Vi
370 350 t=8.3ms | reapplied Sinusoidal half wave,
#t Maximum Pt for fusing 867 795 AZs | t=10ms | No voltage Initial T,=T,max.
790 725 t=83ms | reapplied
615 560 t=10ms | 100% Vg
560 510 t=8.3ms | reapplied
Bk Maximum At for fusing 8670 7950 AZVs | t=0.1 to 10ms, no voitage reapplied, T, =T max.
V'r('rou Low level value of threshold 0.99 0.99 \Y (16.7% xx X lTW)<I<nerW)).T_'=T_'max.
voltage
Vmop High level value of threshold 1.40 1.15 (I>xxlmv))<TJ=Terx.
voltage
e Low level value of on-state 101 11.73 mQ (16A7%xnxlmv)<l<nxlmv)).TJ=TJmax.
slope resistance g
T2 High level value of on-state 57, 10.05 (l>xleM),TJ=TJ max.
slope resistance
Vou Max. on-state voltage 1.70 -— A" lpk=79A,T_’=25'C
— 1.80
Iy Maximum holding cumrent 130 mA | T,=25°C. Anode supply 6V, resistive load,
I Latching curent 200
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Infernational . 25RIA Series

TSR Rectifier Bulletin 12402 rev.A 07/00
Switching
Parameter 25RIA Units| Conditions
di/dt  Max. rate of rise of tumed-on T,=T,max., Vp, = rated Voo
current Voeu < 600V 200 Alys | Gate puise =20V, 15Q, tp =6ps,t. = 0.1ps max.
Voru < 800V 180 Iy, = (2x rated di/dt) A
Vora < 1000V . 160
Vpex S 1600V 150
gt Typical tum-on time 09 T,=25°C,
at=rated Vpo Nogy T,= 125°C
tr Typical reverse recovery time 4 Hs T,= T, max.,
b = bravy & 200ys, di/dt = -10A/us
tq Typical tum-off time 110 T,=Tymax, |, = IY(AV)' tp > 200ps, V= 100V,
di/dt = -10A/us, dv/dt = 20V/ys linear to
67% VDRM, gate bias 0V-100W

g= 10psup to 600V, o 30us up to 1600V available on special request.

Blocking
Parameter 25RIA Units | Conditions
dv/dt  Max. critical rate of rise of 100 Vs T, =T, max. linear to 100% rated Vpru
off-state voltage 300 (*) T, =T, max. linear to 67% rated Vpry

(™) Available with: dv/dt = 1000V/ps, to complete code add S90 i.e. 25RIA160S90.

Triggering
Parameter 25RIA Units | Conditions
Poit Maximum peak gate power 8.0 T_,=T_' max.
o w
SAv) Maximum average gate power 20
lgw  Max. peak positive gate curent 1.5 A | T,=T max.
Vg Maximum peak negative 10 vV | T,=T,max.
gate voltage
ler  DC gate curent required 90 T,=-65°C ‘b:idax required gate trigger current/
A = o tage are the lowest value which
60 =
o trigger el BT 2% will trigger all units 6V anode-to-
35 T,=125°C  cathode applied
Vor  DC gate voltage required 3.0 T,=-65°C
to trigger 20 vV | T,= 25°C
1.0 v | T,= 125°C
o DC gate current not to trigger 20 mA | T,=T,max, Vorw= rated value
Ve DC gate voltage not to trigger 0.2 vV | T,=T,max Max. gate current/ voltage not to
trigger is the max. value which
Ve = fated value  will not trigger any unit with rated
Vpru 8node-to-cathode applied
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25RIA Series
Bulletin 12402 rev.A 07/00

International
ToR Rectifier

Thermal and Mechanical Specification

Parameter 25RIA Untts | Conditions
T, Max. operating temperature range -651t0 125 °C
g Max. storage temperature range -6510 125 “C
Ry Max thermal resistance, 0.75 K/W | DC operation
junction to case
Rycs Max. thermal resistance, 0.35 K/W | Mounting surface, smooth, flat and greased
case to heatsink
T Mounting torque tonut | todevice
20(27.5) 25 tbf-in | Lubncated threads
023(0.32) 029 | kgfm | (Non-tubricated threads)
2331) | 28 Nm
wi Approximate weight 14 (0.49) g(oz)
Case style TO-208AA (TO-48) See Outline Table
AR ¢ Conduction
(The following table shows the increment of thermal mmmmmmmdmm conduction angles than DC)
Conduction angte | Sinusoidal conduction Rectangular conduction | Units |  Conditions
180° 0.17 0.13 Kw T,=T,max.
120° 0.21 0.22
90° 0.27 0.30
60° 0.40 0.42
30° 0.69 0.70

Ordering Information Table

Device Code
n - Current code
ﬂ - Essential part number
H -
4]
M
H

= Stud base TO-208AA (TO-48) M6 X 1

_  Critical dv/dt: None =300V/us (Standard value)

Voltage code: Code x 10=Vee,, (See Voltage Rating Table)
- None =Stud base TO-208AA (TO-48) 1/4* 28UNF-2A

S90 = 1000V/us (Special selection)
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Infernational 25RIA Series

1SR Rectifier Bulletin (2402 rev.A 07/00
Outline Table
¢ 1,7/1.8
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f’; 1/47-28 UNF-2A
Sl For Metric Device MBxl
Sle 6 15.5
.61 DIA)
|
oA
Bl Case Style TO-208AA (TO-48)
SEa S All dimensions in millimeters (inches)
op g
. 130 — T ~ 130 ——
0 25RIA Series (100 to 1200V) o 25RIA Series (100 to 1200V)
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Fig. 1 - Current Ratings Characteristic Fig. 2 - Current Ratings Characteristic

www.irf.com 5



International

25RIA Series
Bulletin 12402 rev.A 07/00 ToR Rectifier
g ° Tw T N3
e
e s @
o W 27 /4 ANENY
i ey N
& 7 // Q—%\\\\\
7S % N N
B e il S S
ié A (100 to 1200V) \\Q
é 5 ] T, 1125"c
00 5 10 15 20 25 30 25 50 75 100 125

Peak Half Sine Wave On-state Current (A)

Average Orr-state Curent (A)

Maximum Allowable Ambient Temperature (°C)

Fig. 3 - On-state Power Loss Characteristics
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Fig. 4 - On-state Power Loss Characteristics
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Fig. 6 - Maximum Non-Repetitive Surge Current
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Fig. 7 - Forward Voltage Drop Characteristics
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International
TSR Rectifier

WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245 U.S.A. Tel: (310) 322 3331. Fax: (310) 322 3332.
EUROPEAN HEADQUARTERS: Hurst Green, Oxted, Surrey RH8 988, U.K. Tel: ++ 44 1883 732020. Fax: ++ 44 1883 733408.
{R CANADA: 15 Lincoln Court, Brampton, Markham, Ontario L6T3Z2. Tel: (905) 453 2200. Fax: (905) 475 8801.

IR GERMANY: Saalburgstrasse 157, 61350 Bad Homburg. Tel: ++ 49 6172 96590. Fax: ++ 49 6172 965933.

IR ITALY: Via Liguria 49, 10071 Borgaro, Torino. Tel: ++ 39 11 4510111, Fax: ++ 39 11 4510220.

IR FAR EAST: K&H Bldg., 2F, 304 Nishi-lkebukuro 3-Chome, Toshima-Ku, Tokyo, Japan 171. Tel: 81 3 3983 0086.

{R SOUTHEAST ASIA: 1Kim Seng Promenade, Great World City West Tower, 13-11, Singapore 237994. Tel: ++ 658384630.

IR TAIWAN: 16 FI. Suite D.207, Sec. 2, Tun Haw South Road, Taipei, 10673, Taiwan. Tel: 886 2 2377 9936.
Fax-On-Demand: +44 1883 733420

hitp:/rwww.if.com Data and specifications subject to change wilhoul nolice.
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ANSVIEEE Std 95-1992(R 1977),JEEE Recommended Practice for Insulation
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AC Power Circuit,1995
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