Power Electronics Components

Exercise 1

1- Using the following datasheets, select the diodes taken
under closer consideration when the required current rating
Is | Fav = 90 A and required voltage withstand is 1100 V.
Operation frequency is 50 Hz.

2- Single phase diode bridge module SKB 26 (datasheet
attached) cooling is done with a cooling element that has a
thermal resistance Rusa = 5 K/W (sink to air). How large
direct current can the bridge feed when the ambient cooling
temperature is 65 C. Bridge is equipped with a large filtering
capacitor.

3- a) Commutation circuit as shown below has a diode
5SDF05D2505. Calculate the Reverse recovery current
peak value and reverse recovery duration time, when the
current before commutation is 300 A.

b) Determine the magnitude of the diode voltage stress,
when indeed the overvoltage protection is not present (like
in the picture). Can the diode withstand this kind of use?
What other effects are caused by not having overvoltage
protection?
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und DIN 41781, 41782

Spitzensperrspannung

= Hachstautassiger Effektivwert des

DurchlaBstromes

" = Méchstzulissiger Dauergrenzstrom

tiir Sinushalbwelle bei Te

= Dauergrenzstrom, arithmetischer

Mittelwert, 40 bis 1000 Hz
Sinushalbwelle
Die Werte gelten flr:

Ta = 45° C Umgebungstemperatur

bei Ryya, oder

Tc = 100° C Gehdusetemperatur

bei Ryye

= Dauergleichstrom der Gleichrichter-

Schaltung bei angegebener
Kuhibedingung

= Stofistromgrenzwert fir 10 ms

= Grenzlastintegral fur 10 ms

= Oberer Sperrstrom bel
Tvam und Urrm

= DurchlaBspannung bel
DurchlaB3strom ig

= Schicusenspannung

= Ersatzwiderstand

= StofBsperrverlustieistung bel
Tvum und 10p s Stromdauer

= Sperrschichitemperatur

= Maximal zuldssige
Sperrschichttemperatur

= Umgebungstemperatur

= Gohausetemperatur

= Thermischoer Widerstand
Sperrschicht -~ Gehiuse

= Thormischer Widerstand,
Sperrschicht = Umgebung

= Thormischer Widerstand,
Gohausa ~ Kuhlkdrper

= Thaormischer Widerstand,
Kihlkorper -~ Umgebung

= Sperrverzogerungszeit bel
Tyy = 25° C, typischer Wert

= Sperrverzogerungsladung bel
Tyy = 257 C, typischer Wert

= Anode am Sockel
= Kathodo am Sockel

Die Kurzzeichen entsprechen den
Internationalen Empfehlungen (IEC)

= Hichstzuldssige, periodische

Terms and symbols largely correspond
to the international recommendations

(IEC) and DIN 41781, 41782

= Repetitive peak reverse voltage,
instantaneous value

= Maximum permissible forward
current, RMS value

= Maximum allowable mean forward
current of one halfsine wave at Tg

= Mean forward current, 40 to
1000 Hz of one halfsine
wave at

Ta = 45° C, convection cooling
and Rya. resp.
Tc = 100° C and Rinye

= DC-output current of the rectifier

circuit at rated cooling conditions

= Peak one cycle surge forward
current, 10 ms

i

12t for fusing, 10 ms

]

Maximum reverse current at
Tuan and Ugam

Forward voltage drop, maximum
value at rated i

Threshoid voltage

Slope resistance

"

1l

#

= Maximum reverse power surge at
Tvaw and 10p s pulse width

= Virtual junction temperature

= Maximum junction temperature

= Ambient temperature

= Casc temperature

= Thermal resistance junction
to case

= Thermal resistance junction
to ambient

= Thermal resistance case to
heatsink .

= Thermal resistance heatsink
to ambient

= Reverse recovery time at
Tyy = 25° C, typical value

= Reverse recovered charge at
Tvy = 25° C, typical value

= Anode on stud
= Cathode on stud

Les symboles sont conformes aux
recommandations internationales (CEl)
et a DIN 41781, 41782

= Valeur limite de la tension inverse
de pointe répétitive
= Courant efficace maximum
admissible en sens direct
= Valeur maximum per mise du
courant direct moyen pour
demieonde sinusoidale a Tg
= Valeur limite du courant direct
moyen, 40 a 1000 Hz sin. 180°
angle de conduction
Ces valeurs sont valables pour:
Ta = 45° C température ambiante
avec Rina ou
Te = 100 ° C température du boftier
avec Rinye
= Courant redressé permanent & la
sortie du circuit correspondant aux
conditions de refroidissement
indiquées
= Valeur limite du courant direct non
répétitif & 10 ms
(de surchage accidentelle)
= Charge maximum en courant
pendant 10 ms
= Courant inverse &
Tvim €t Urrm
= Tension directe pour ia valeur du
courant direct indiqué i
= Tension de seuil
= Résistance apparente a I'état
passant
= Puissance de perte inverse de
pointe, non répatitive a Tyym et 10us
= Température de la jonction
= Température maximum de la
jonction
= Température ambiante
= Température du boitier
= Re¢sistance thermique,
jonction-baoilier
= Résistance thermique,
jonction-ambiante
= Résistance thermique,
boitier-radiateur
= Résistance thermique,
radiateur-ambiante
= Temps de recouvrement &
Tyy = 25° C, valeur typique
= Charge de recouvrement &
Tyy = 25° C, valeur typique

= Anode au boitier
= Cathode au boltier



https://www.tracker-software.com/product/pdf-xchange-editor
https://www.tracker-software.com/product/pdf-xchange-editor
https://www.tracker-software.com/product/pdf-xchange-editor
https://www.tracker-software.com/product/pdf-xchange-editor
https://www.tracker-software.com/product/pdf-xchange-editor
https://www.tracker-software.com/product/pdf-xchange-editor
https://www.tracker-software.com/product/pdf-xchange-editor
https://www.tracker-software.com/product/pdf-xchange-editor

INTERNATIONAL RECTIFIER
Diodes
Irsm (2) VIM & Fax-on-
Part - - VRRM IFAv) @ T¢ 50 Hz 60Hz  wXIF(Av) RihjcDC .- Demand Case Style, (Case Outline}
Number _ V) AS 0) {A) . (V; °cw) Notes Number {1)
Standard Recovery , L x
40HF100 1000 40 140 480 500 1.3 1.00 (6)(8)(9)(10) 20014 DO-203AB (DO-5)(R8)
40HF120 1200 40 140 480 500 1.3 1.00 (6)(8)(9)(10). 20014
40HF140 1400 40 110 480 500 1.3 1.00  (6)(8)(9)(10) 20014
40HF160 1600 - 40 110 480 500 1.3 1.00 (6)(8)(9)(1 0) 20014
1N1183A 50. 40 150 765 800 1.3 1.1 (6)(8) " 20087
1N1184A 100 40 150 765 800 1.3 1,1 (6)8). 20087
1N1185A 150 40 150 765 800 1.3 1.1 (6)(8) . 20087
1N1186A 200 40 150. 765 800 1.3 1.1 (6)(8) 20087
1N1187A 300 40 150 -+ 765 800 1.3 1,1 - (6)(8) - 20087
1N1188A 400 40 150 765 800 1.3 1.1 (6)(8) . 20087
TN1189A 500. -40 150 765 800 1.3 1.1 (6)(8) . 20087
TN1190A 600 - 40 150 765 800 1.3 1.1 . (6)(8) :~ 20087
1N2128A 50 60 140 860 900 1.3 0.65 (6)(8) -~ 20087
1N2129A 1000 60 ' 140 860 900 1.3 . 0.65 (6)8) = 20087
1N2130A 150 60 140 860 900 1.3 0.65 - (6)(8) . . 20087
IN2131A 200 60 140 860 900 1.3 0.65 (6)(8) 20087
1N2133A 300 60 140 860 900 1.3 0.65  (6)(8) . 20087
IN2135A 400 60 140 860 900 1.3 0.65 (6){8) 20087
1N2137A 500 . 60 140 860 900 1.3 0.65 (6)(8) 20087
1N2138A 600 60 140 860 900 1.3 0.65 (6)(8) 20087
70HF10 100 70 140 1000 1050 1.35 0.45 (6)(8)(9)(10) 20014
70HF20 200 70 140 1000 1050 1.35 0.45 (6)(8)(9)(10) 20014
70HF40 400 70 140 1000 1050 1.35 - 0.45 (6)(8)(9)(10) 20014
70HF60 600 70 140 1000 1050 1.35 0.45 (6)(8)(9)(10) 20014
70HF80 800 70 140 1000 1050 1.35 0.45 (6)(8)(9)(10) 20014
70HF100 1000 70 140 1000 1050 135 0.45 (6)(8)(9)(10) 20014
T0HF120 1200 70 140 1000 1050 1.35 0.45 (6)(8)(9)}(10) 20014
70HF140 1400 70 110 1000 1050 1.35 0.45 (6)(8)(9)(10) 20014
70HF160 1600 70 110 1000 1050 - 1.35 0.45 (6)(8){9)(10) 20014
g5HFio T T T 100~ "85 14071450 15007 T 1.2 T0.357 (6)(8Y(9y(Toy T 2601y T v (R7Y
85HF20 200 85 140 1450 1500 1.2 0.35 (6)(8)(9)(10) 20014
85HF40 400 85 140 1450 1500 1.2 0.35 (6){8)(9)(10) 20014
85HF60 600 85 140 1450 1500 1.2 0.35 (6)}(8)(9)(10) 20014
85HF80 800 85 140 1450 1500 1.2 0.35 (6)(8)(9)(10) 20014
85HF100 1000 85 140 1450 1500 1.2 0.35 (6)(8)(9)(10) 20014
85HF120 1200 85 140 1450 1500 1.2 0.35 (6)(8)(9)(10) 20014
85HF140 1400 85 110 1450 1500 1.2 0.35 (6){8)(9)(10) 20014
85HF160 1600 85 110 1450 1500 1.2 0.35 (6)(8)(9)(10) 20014
88HF10 1060 "85 140 1450 1500 12770357 T (6)8) T 20014 T T T T T(REY
88HF20 200 85 140 1450 1500 1.2 0.35 (6)(8) 20014
88HF40 400 85 140 1450 1500 1.2 0.35 (6)(8) 20014
88HF60 600 85 140 1450 1500 1.2 0.35 (6)(8) . 20014
88HFB0 800 85 140 1450 1500 1.2 0.35 (6)(8) . 20014
88HF100 1000 85 140 1450 1500 1.2 0.35 (6)(8) 20014
88HF120 1200 85 140 1450 1500 1.2 0.35 (6)(8) 20014
{1) See page 105 for Case Outline information
(2) Tj=Tjmax; 100% VRRM reapplied
{6) VFM measured at Tj = 25°C
{8) Cathode to stud. To order anode to stud, append ‘R’ to part letters, e.g. 88HFR10. ,
(9) Available leaded. To order, add 1 to second digit of part number, e.g. 41HF10. To order leaded and sleeved, add 2to
second digit of part number, e.g. 87HF10. v ,
(10) Available with metric stud. To order, add ‘M’ to part number, e.g. 6F10M. DO-203AB
(11) VFMm for JEDEC type is registered value at max Tj. (DO-5)
Diopes 15
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INTERNATIONAL RECTIFIE QIS

Diodes
] _ 2 IFsm(2) Fax-on-
Pat" o0 o VRRM o' IRAV)@TC  50Hz  60Hz VIM@ImM  Rhic © . Demand  CaseStyle, (Cas
Number ' v (% ) (A v {A) (CW)  "Notes = Number 1))
Standard Recovery <
1IN3288A - <T 1000 100 - 130 2200 2300 1.50 314 0.4 (8)(11)(12) 20016 DO-205AA (DO
1N3289A 200 100 1300 2200 2300 150 314 0.4 (8)(11)(12) 20016
1N3290A 300 ... 100 130 : 2200: 2300 150 314 04 (8){11)(12) 20016
IN3291A 400, 100 130 2200 2300 150 314 0.4 (8)(11)(12) 20016
1N3292B 500 . 1000 130 2200 2300 150 314 0.4 (8)(11)}(12) 20016
1N3293A 600, 100, 130 2200 2300 150 314 0.4 (8){11)(12) 20016
1N3294A 800 . 100 130 2200 2300 150 314 0.4 (8)(11)(12) 20016
1N3295A 10,0ij . 100 130 2200 2300 1.50 314 0.4 (8)(11)(12) 20016
150K5A - 50 . 150" 150 3000 3140 - 133 470  0.25 (6)(8)(10)(14) 20088
150K10A 100~ 150 150 ‘3000 3140 1.33 470 0.25 (6)(8)(10)(14) 20088 .
150K20A 200 150 150 3000 3140 ' 1.33 470 0.25 (6)(8)(10)(14) 20088
150K30A . 300+ 150 " 150 3000 3140 133 470 0.25 (6)(8)(10)(14) 20088
150K40A -400 . 150 150 3000 3140  1.33 470  0.25 (6)(8)(10)(14) 20088
150K60A 600, 150 - 150 3000 . 3140 - 133 470 0.25 (6)(8)(10)(14) 20088
150K80A - 800 . 150 ; 150 3000 3140 = 1.33 470 0.25 (6)(8)(10)(14) 20088
150K100A 1000 150 . 150 3000. 3140 133 470 0.25 (6)(8)(10)(14) 20088
150KS5 o .. 90," 150 150 3000 3140 1.33 470 0.25  (6)(8),. 20088 B-4
150KS10 © 100 © 150 150 3000 3140 1.33 470 025 - (6)(8) 20088
150KS20 200 150 150 3000 3140 133 470 0.25  (6)(8) 20088
150KS40 4007 150 150 3000 3140 1.33 470 0.25 ‘(6)(8) - 20088
150KS60 600 150 150 3000 3140 133 470 0.25 - (6)(8) © 20088
150K580 800 150 150 3000 3140 1.33 470 0.25 “(6)(8) - - 20088
150KS100 1000-:- 150 - 150 3000 3140 - 1.33 470 0.25 -(6)(8) -: 20088
130HF40PV 400 .- 130 125 1680 1760 1.50 500 0.3 ..(6)(8)-:~ 82019 DO-205AC (DO-3
130HF80PV 800:. 130 125 1680 - 1760 1.50 500 0.3 {6)(8) 82019
130HF120PV 1200 . 130 . 125 1680 1760 1.50 500 0.3 {6)(8) 82019
1N3111 50 ... 150 150 = 2850 3000 1.20 470 0.25 (15) . 20089 DO.205AA (DO-3
1N3085 100 . 150 150 2850 3000 1.20 470 0.25 (15) 20089
1N3086 200 150 150 2850 3000 1.20 470 0.25 {15) 20089
1N3087 300 - 150 150 2850 3000 " 1.20 470 0.25 (15) 20089
1N3088 . 400 150 150" 2850 3000 1.20 470 0.25 (15) °~ 20089
1N3089 500+ 150 150 : 2850°‘ 3000 1.20 470 025  (15)° 20089
1N3090 600 - 150 150 -'2850: 3000 1.20 470 0.25 (15) 20089
1N3091 800-. 150 - 150  2850: 3000 1.20 470 0.25 (15) - 20089
1N3092 1000.--.. 150 150 - 2850 3000 1.20 470 0.25 (15) 20089
150L5A © 50, - 150 150 3000 3140 133 470 0.25 (6)(10)(14) 20088
150L10A 100. 150 . 150 3000 3140 1.33 470 0.25 (6)(10)(14) 20088 B
150L20A 200 . 150.° 150 3000 3140 1.33 470 0.25 (6)(10)(14) 20088
150L40A 400 . 150 150  3000. 3140 1.33 470 0.25 (6)(10)(14) 20088
150L60A 600 150 150 3000 3140 133 470 0.25 (6)(10)(14) 20088
150L80A 800 ~ 150 150 3000 3140 1.33 470 025 (6)(10)(14) 20088
150L100A 1000 150 150 - 3000 3140 1.33 470 0.25 (6)(10)(14) 20088
45110 - 100> 150 - 150 3000 3140 133 470 0.25 (6)(10) 20088
45120 - 200: - 150 150 3000 3140 1.33 470 0.25 (6)(10) .. 20088
45140 : ‘400 - 150 150 3000 3140 133 470 0.25 - (6)(10) 20088
45160 600 150 150 3000 3140 133 470 0.25 . (6)(10) 20088
45180 800 . 150 -150 3000 3140 133 470 0.25  (6)(10) = 20088
451100 "1000 150 150 3000 3140 133 470 0.25 ~ (6)(10) 20088
ABLTZ0 ™ ™ =300 ™ Y507 150 30007 3140 133 470" 625" (E)(T0) " “S00gy "
451L160 1600 150 150 3000 3140 1.33 470 0.25 (6)(10) 20088
{1) See page 105 for Case Outline information (12) 1N3288 series also available.
{2} Tj=Tjmax; 100% VRRM re-applied ’ (13) 100% VRRM re-applied. =~ _
(6) VFM measured at Tj = 25°C (14) Available with stud top case or flag terminal, To order s
(8) Cathode to stud. To order anode to stud, append ‘R’ to part letters, e.g. case, add 2 to second digit of part number, e.g. 152L5A. To

1N3291RA, 130HFR40PY: . . flag terminal, add 4 to second digit of part number, e.g. 154
{10) Available with metric stud. To order, add ‘M’ to part number, e.g. 150KSAM.  (15) Vgm measured at Tj = Tj max -

16 DioDES
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INTERNATIONAL RECTIFIER TOR WS

IFsm (23) ‘Fax-on-

Part - - ) VRRM ~IHAV)@TC 50Hz  60Hz VEM(24) RepycDC(21) Demand . Case Style, (Case Outline)
Number . vy @A (°C} (A V) (Kw) Notes Number v {1 '
Power Modules - Diode ' : S
T40HF10 100 40 85 480 500 ' 1.30 1.36 (22) 20094 - T-MODULE (M3)
T40HF20 200 40 85 480 . 500 1.30 1.36 (22) 20094 : I
T40HF40 400 40 85 480 500 130 ' 1.36 (22) ~ 20094
T40HF60 600 . 40 85 480 500 - 1.30 1.36 (22) 20094
T40HF80 800 40 85 480 500 -1.30 1.36 (22) 20094
T40HF100 . 1000 .40 8 480 5000 130 1.36 (22) 20094
T40HF120 1200 40 85 480 500 1.30 1.36. . (22) 20094
T40HF140 1400 |, 40 8 480 500 1.30 1.36 (22) 20094
T40HF160 1600 40 8 480 500. 1.30 1.36 (22) 20094
T70HF10 100 70 85 1000 1050 1.35 0.69 (22) 20094
T70HF20 . 200 70 85 1000 1050 1.35 0.69 (22) 20094
T70HF40 400 70 85 1000 1050 1.35 0.69 (22) 20094
T70HF60 600 70 85 1000 1050 1.35 0.69 (22) 20094
T70HF80 800 ; 70 85 1000 1050 1.35 0.69 (22) 20094
T70HF100 1000 70 85 1000 1050 1.35 0.69 (22) 20094

‘0HF120 1200 70 85 1000 1050 1.35 0.69 (22) 20094
T70HF140 1400 = 70 85 1000 1050 1.35 0.69 (22) 20094
T70HF160 1600 70 85 1000 1050 1.35 0.69 (22) 20094
T85HF10 100 85 85 1450 1500 1.27 0.62 (22) 20094
T85HF20 200 8 8 1450 1500 1.27  0.62 (22) 20094
T85HF40 400 ' 85 85 1450 1500 1.27 0.62 (22) 20094
T85HF60 600 85 85 1450 1500 1.27 0.62 (22) 20094
T85HF80 800 85 85 1450 1500 1.27 0.62 (22) 20094
T85HF100 1000 | 85 85 1450 1500 1.27 0.62 (22) 20094
T85HF120 1200 85 85 1450 1500 1.27  0.62 (22) 20094
T85HF140 1400 85 85 1450 1500 1.27 0.62 (22) 20094
T85HF160 1600 85 85 1450 1500, 1.27 0.62  (22) - 20094
THOHF10 100 110 85 1700 1780 1.35 0.47 (22) 20094
T110HF20 - 200 110 85 1700 1780 1.35 0.47 (22) 20094
T110HF40 400 110 85 1700 1780 ° 1.35 0.47 (22) 20094
T110HF60 600 110 85 1700 1780 1.35 0.47 (22) 20094
T110HF80 800 110 85 1700 1780 1.35 0.47 (22) 20094
T110HF100 1000 110 85 1700 1780 1.35 0.47 (22) 20094
T110HF120 1200 110 85 1700 1780 1.35 047  (22) 20094
T110HF140 1400 1100 85 1700 1780 1.35 047  (22) 20094

{0HF160 1600 110" © 85 1700 1780 1.35 0.47 (22)° 20094 ‘
IRKE56/04 400 . 55 100 1350 1420 1.35 0.65 (22) 27140 ADD-A-Pak (M4)
IRKE56/06 600 . . 55 100, 1350 1420 - 135 0.65 (22) 27140 T
IRKE56/08 800 "'55 100 1350 1420 1.35 0.65 (22) 27140
IRKE56/10 1000 | 55 100 1350 1420 135  0.65 (22) 27140
IRKE56/12 1200 55 100 1350 1420 135 065  (22) 27140
IRKE56/14 1400 55 100 1350 1420 1.35 0.65 (22) 27140
IRKE56/16 1600 55 100 1350 1420 1.35 0.65 (22) 27140

IRKE71/04 400 70 100 1500 1570 1.30  0.57 (22) 27140

T-Module

UL

RECOGNIZED
File no. E78806

22 Diopes
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INTERNATIONAL RECTIFIEPf

File no. E78996

ADD-A-Pak

MAGN-A-Pak

Diodes

..PARTNUMBER IF(AV) IFsm (23) (24) @1 Fax-on-
S Center Tap» Center Tap» VRRM @TC 50Hz  60Hz VFM RthycDC - Demand Case Style, (Case Ou:
Doubler * Common Cathode Common Anode VM A o (A) (V)  (KW) Notes Number h)]
Power Modules - Diode/Diode ~
IRKD56/04 IRKC56/04 IRKJ56/04 400 60 100 1350 1420 1.35 0.325 (22) 27140 ADD-A-Pak (M
IRKD56/06  IRKC56/06 IRKJ56/06 600 60 100 1350 1420 1.35 0.325 (22) 27140
IRKD56/08 IRKC56/08 IRKJ56/08 800 60 100 1350 1420 1.35 0.325 (22) 27140
IRKD56/10  IRKC56/10  IRKJ56/10 1000 60 100- 1350 1420 1.35 0.325 (22) 27140
IRKD56/12  IRKC56/12 IRKJ56/12 1200 60 100 1350 1420 1.35 0.325 (22) 27140
IRKD56/14  IRKC56/14 IRKJ56/14 1400 60 100 1350 1420 1.35 0.325 (22) - 27140
IRKD56/16  IRKC56/16 IRKJ56/16 1600 60 100 1350 1420 1.35 0.325 . (22) 27140
IRKD71/04 IRKC71/04 IRKJ71/04 400 80 100 1500 1570 1.30 0.285 (22) 27140
IRKD71/06  IRKC71/06 IRKJ71/06 600 80 100 1500 1570 1.30 0.285 (22) 27140
IRKD71/08 IRKC71/08 IRKJ71/08 800 80 100 1500 1570 1.30 0.285 (22) - 27140
IRKD71/10  IRKC71/10  IRKJ71/10 - . 1000 80 100 1500 1570 1.30 0.285 (22) 27140
IRKD71/12  IRKC71/12  IRKJ71/12 1200 80 100 1500 1570 1.30 0.285 (22) 27140
IRKD71/14  IRKC71/14 IRKJ71/14 1400 80 100 1500 1570 1.30 0.285 (22) 27140
IRKD71/16  'IRKC71/16 IRKJ71/16 1600 80 100 1500 1570 1.30 0.285 (22) 27140
IRKD91/04  IRKC91/04 IRKJ91/04 400 100 100 1700 1780 1.30 0.22 (22) 27141
IRKD91/06  IRKC91/06 IRKJ91/06 600" 100 100 1700 1780 130 022 (22) 27141
IRKD91/08 IRKC91/08 IRKJ91/08 800 100100 1700 1780 1.30 0.22 (22) 27141
IRKD91/10  IRKC91/10  IRKJ91/10 1000 100 100 1700 1780 1.30 0.22 (22) 27141
IRKD91/12  IRKC91/12  IRKJ91/12 1200 100 100 1700 1780 1.30 0.22 (22) 27141
IRKD91/14  IRKC91/14 IRKJ91/14 1460 100 100 1700 1780 1.30 0.22 (22) 27141
IRKD91/16  IRKC91/16 IRKJ91/16 1600 100 100 1700 1780 1.30 0.22 (22) 2714
IRKD166-04 IRKC166-04 IRKJ166-04 400 165 100 3350 3500 1.69 0.10 (25)(26) 87096 INT-A-Pak (M*
IRKD166-08 IRKC166-08 IRKJ166.08 800 165 100 3350 3500 1.69 0.10 (25)(26) 87096
IRKD166-12 IRKC166-12 IRKJ166-12 1200 165 100 3350 3500 1.69 0.10 (25)(26) 87096
IRKD166-16 IRKC166-16 IRKJ166-16 1600 165 100 3350 3500 1.69 0.10 (25)(26) 87096
IRKD166-20 IRKC166-20 IRKJ166-20 2000 165 100 3350 3500 1.69 0.10 (25)(26) 87096
IRKD196-04 IRKC196-04 IRKJ196-04 400 195 100 4000 4200 1.38 0.10 (25)(26) 87096
IRKD196-08 IRKC196-08 IRKJ196-08 800 195 100 4000 4200 1.38  0.10 (25)(26) 87096
IRKD196-12 IRKC196-12 IRKJ196-12 1200 195 100 4000 4200 1.38 0.10 (25)(26) 87096
IRKD196-16 IRKC196-16 IRKJ196-16 1600 195 100 4000 4200 1.38 0.10 (25)(26) 87096
IRKD196-20 IRKC196-20 IRKJ196.20 2000 195 100. 4000 4200 1.38 '0.10 (25)(26) 87096
IRKD196-24 1RKC196.-24 IRKJ196-24 2400 195 100 4000 4200 1.38 0.10 (25)(26) 87096
IRKD236-04 IRKC236-04 IRKJ236-04 400 230 100 5500 5700 1.27 0.085 (25)(26) 87096
IRKD236-08 IRKC236-08 IRKJ236-08 800 230 100 5500 5700 1.27 0.085 (25)(26) 87096
IRKD236-12 IRKC236-12 IRKJ236-12 1200 230 100 5500 5700 1.27 0.085 (25)(26) 87096
IRKD236-16 IRKC236-16 IRKJ236-16 1600 230 100 5500 5700 1.27 0.085 (25)(26) 87096
IRKD236-20 IRKC236-20 IRKJ236-20 2000 230 100 5500 5700 1.27 0.085 (25)(26) 87096
IRKD236-22 IRKC236-22 IRKJ236-22 2200 230 100 5500 5700 1.27 0.085 (25)(26) 87096
_IRKD236-24 IRKC236-24 IRKJ236.24 2400 230 100 5500 5700 1.27 0.085 (25)(26) 87096

uL
RECOGNIZED

24
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sEMIKRDN

Section 8: Rectifier Diodes

Summary of Types

Type VRRM IFRMS | IFAV @Tcase| lrsm ?t  |Casé Page
VRsM sin. 10 ms 10 ms
180 25°C| 25°C
% A A °C A A%s
SK 1 1000 ... 1 600 3l 1,15] 45" 60 18|E 33 - oo
SK 3 1000..1600] 67 18] 45" 180 162 | E 34
SKN 2,5 400 ... 1 600 5| 25| 45" 180 160 |E 5 5o
SKN 5 200..1600] 10| 5| 45" 190 180 |E 6 )
g,’gg gg 200..1600| 40| 20|125 | 375 700 |EQ | B Jo
: ———1B8-13
SKN 26 ] @@)
Sh 25 200..1600] 40| 20l125 | 375 700 |E 8
gﬁg :g 200..1600 80| 45/125 | 700 2500|E 12
Bpm:: OB
gﬁg ;’g 200..1600| 150 70|125 | 1150 6600|E 12 ' B 8-17
s S St I I R A R Ea .
KR o1 200..1600| 150 70|125 | 1150 6600|E 11 E'D@’
SKN 100
Sk o0 200..1800| 200 100|125 | 1750 15000|E 13
gzg }gg 200..1800| 260 130|125 | 2500 31000|E 14 B 8-21
(Bl 5] PP
SKN 240 200..1800| 500 240|125 | 6000 180000!E 15
SKR 240 200...
SKN 320
KR 520 200..1600] 700/ 320|125 | 9000 400000|E 16 5 a0
SKN 400 1800..3000| 700| 400|100 | 9000] 400000|E 17
SKN 450 1800 ... 2 200 450| 95 | 6000] 180000 E 18
SKN 501 400 ... 1 800 500|125 | 7000 245000 E 18 B 8-20
SKN 870 400 ... 2 400 870|105 |13000 850000 |E 19
SKN 1500 400 ... 2 900 1500| 78 |19000] 1,8-10°|E 20
B 8-33
SKN 2000 600 ... 2 400 2000 75 |30000] 4,5-10°%|E 21
SKN 3000 2200 ... 3 600 3100 75 (38500 7.4-10°|E 37
B.8-37
SKN 3400 1200 ... 1 800 3425| 75 |5150013,25 - 10°] E 37
SKN 4000 200.. 600| 6300(4000] 50 |60000] 18-10°|E 22
" Tamb
ZIS Elz continued next page
SKN SKR

(Anode to stud)

(Cathode to stud)

© by SEMIKRON
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seMIKR

7 section 1: SEMIPACK® Thyristor/Diode Modules

.y summary of Types
fi}!ﬁgn‘gﬁlj_ ' Type Circuit|  Voam lrams | ITav @ Tease | ITsM 2t T | Rwne | Page
1altestrom 'IH- ; VRRM IFrms | IFav IFsm max. |sin. 180
ten und damit ‘ : 25°C; 10 ms
R : » New type v A A °C A A% °C °C
frgﬁni"ggggi ‘ SKKD 15 600..1600] 28| 15| 82 | 320| 510 126 | 20 |5, -
damit ankom- . SKKD 26 1200..1600] 60| 31| 85 550 | 1500{ 125 | 1,0
e und die SKKD 46 400..1800] 90| 45| 86 700 | _2450] 125 | 060 g, 4y
SKKD 81 400 ... 2200| 140 | 80| 87 | 2000 | 20000| 125 | 0.40
SKKD 100 400..1800] 175 | 100 | 85 | 2500 | 31250| 125 | 036 |o, 45
SKKD 162 800 ...2200] 250 | 160 | 95 | 6000 [180000| 135 | 0,18
| SKKD 201 800 ..2200] 315 | 200 | 85 | 6000180000} 130 | 019 |g, oy
 werden ron SKKD 260 800 ... 2200| 410 | 260 | 85 | 11000 |605000/ 130 | 0.14
Jmrichtermon. SKKE 15 400..1600] 28| 15| 82 320 510| 125 | 20 |B1- 7| !
_ SKKE 81 400 ... 2200| 140 | 80| 87 | 2000 | 20000 125 | 0,40 |B1-11
- ie emp- SKKE 162 ZIS 800 ... 2200| 250 | 160 | 95 | 6000 |180000| 135 | 0,18 |B1-15
- serlierba- SKKE 201 800 ..2200] 315 | 200 | 85 | 6000 [180000| 130 | 019 g, o
Li;‘::‘;g-) g’lg SKKE 260 1200 ... 2200| 410 | 260 | 85 | 11000 |605000 130 | 0,14
entifizieren zu « SKKE 400 1200 ... 2400| 825 | 525 | 85 |12000 |720000| 150 | 0,090 [B1-25
Teile sind mit f + SKMD 100 | 400..1800] 175| 100 | 85 | 2500] 31250, 125 | 035 [B1-15
.‘Q‘avegf;eﬁf‘be' « SKMD 260 800 ... 2200| 410 | 260 | 85 |11000 |605000| 130 | 014 |B1-21
s « SKND 46 400..1800] 90| 45| 86 700 | 2450 125 | 060 |5, 4,
« SKND 81 400 ... 2200| 140 | 80| 87 | 2000 | 20000| 125 | 0,40
+ SKND 162 800 ... 2200| 250 | 160 | 95 | 6000 [180000| 135 | 0,18 |B1-15
SKND 165 400 ... 1200] 350 | 220 | 100 | 5000 [125000| 150 | 0,45 [B1-19
SKKH 15 400..1600] 28| 15| 75 320 s10| 125 | 1,7 [B1-27
SKKH 26, 27 400..1600] 50| 25| 85 550 | 1500 125 | 0,95 [B1-39
SKKH 41, 42 400 .. 1800| 75| 40| 85 | 1000 | 5000 125 | 0,69 |[B1-43
SKKH 56, 57 400 ... 2200| 95| 55| 80 | 1500 | 11000| 125 | 0,60 |B1-47
SKKH 71,72 800 ... 2200| 125| 70| 85 | 1600 | 13000 125 | 0,37 [B1-51
SKKH 91, 92 400 . 1800] 150 | 95| 85 | 2000 | 20000| 125 | 0,30 |B1-55
SKKH 105, 106 400 .. 1800] 180 | 106 | 85 | 2250 | 25000 130 | 0,30 |B1-59
SKKH 131 800 ... 2200| 240 | 130 | 92 | 4700 [110000| 130 | 0,20 [B1-71
SKKH 132 800 .. 2200] 220 | 130 | 87 | 4700 110000 1256 | 019 |g, gs
SKKH 162 800 .. 1800] 250 | 160 | 83 | 5400 |145000| 125 | 0,18
! SKKH 161 800 .. 1800| 270 | 160 | 85 | 5400 |145000| 130 | 020 |B1-71
; « SKKH 210 1200 .. 2200| 350 | 220 | 88 | 8500 |361000| 130 | 015 |B1-77
o« SKKH 213 1200 . 2200| 370 | 230 | 85 | 8500 [361000| 130 | 0,115 |B1-83
i SKKH 250 1200 ... 2200] 420 | 250 | 85 | 9000 |405000| 130 | 0,15 |{B1-77
+ SKKH 253 800 .. 1800| 420 | 250 | 85 | 9000 |405000| 130 | 0,115 |B1-83
« SKKL 42 ~opor| 4001800 75| 40| 85 | 1000 5000, 125 069 |B1-43
o SKKL 92 400 .. 1800] 150 95| 85 | 2000 | 20000| 125 | 030 |B1-55
SKKT 15 400..1600] 28| 15| 75 320 510| 125 | 1,7 |B1-27
SKKT 19, 20, 20 B 600..1600| 40| 18| 85 320 510| 125 | 1,3 [B1-35
SKKT 26, 27, 27 B 600..1600] 50| 25| 85 550 | 1500] 125 | 0,95 [B1-39
SKKT 41, 42,42 B 600 .. 2200] 75| 40| 85 | 1000 | 5000| 125 | 069 |B1-43
SKKT 56, 57, 57 B 600 .. 2200| 95| 55| 80 | 1500 11000| 125 | 0,60 |B1-47
‘ ' continued next page
y SEMIKRON , © by SEMIKRON 0896 Bi-1
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Vrsmr VRrM VyrMs Ip =18 A (T, =75°C)
\Y \Y Types
200 60 SKB 26/02
400 125 SKB 26/04
600 185 SKB 26/06
800 250 SKB 26/08
1000 310 SKB 26/10 0,65
1200 380 SKB 26/12 0,75
1400 440 SKB 26/14 0,9
1600 500 SKB 26/16 1
Symbol |Conditions Values Units
) . I T, =45 °C, isolated" 35 A
Power Bridge Rectifiers T, = 45 °C, chassis? 10 A
IocL Ta =45 °C, isolated? 3 A
T, =45 °C, chassis? 9,5 A
T, =45 °C, PIA/120 14 A
SINB 23 [ T,=25°C, 10ms 370 A
T, = 150 °C, 10 ms 320 A
i2t T,=25°C,83...10ms 680 A%s
T,=150°C,83 ... 10 ms 500 A%s
Features VA T,=25°C, I, = 160 A max. 2.2 v
« Square plastic case with isolated  |V(ro, T =150°C max. 0,85 %
metal base plate and wire leads rr T =150°C max. 12 mQ
« Ideal for printed circuit boards lro T =25°C, Vrp=Vrru 300 HA
« Blocking voltage up to 1600 V T =C. Vro=Vrrm > V WA
« High surge currents ko $ :Jgovc V\R/D'VRE“\"/ S mﬁ
« Notch moulded in casing for easy |, T oM 10 r:S
polarity identification f” 2000 Hy
« Easy chassis mounting G :
Ring-a) isolated”) 15 Kiw
Typical Applications* chassis? 47 KW
« Single phase rectifiers for power E‘hﬂ'-c) :2::: 01 ’195 EM
supplies T 240 ... + 150 °C
« Input rectifiers for variable ijt 55 +150 oc
. s
geql'!e.ncy divzg . V. ° a.c.50...60 Hz; rm.s.; 1s/1 min. 3000 / 2500 V~
« Rectifiers for DC motor field M'S°' o heatsink 215 % il
supplies M. ) Nm
« Battery charge rectifiers at m/s?
» Recommended snubber network: | 20 g
RC: 0.1 uF, 50 Q (P 5 =1 W)
Fu 20 A
1) Soldered directly onto a p.c.b. of 100 x
160 mm with tinned tracking of min. 2.5 Case G 50a

mm
2) Mounted on a painted metal sheet of min.
250 x 250 x 1 mm

O+

04-03-2008 CRG © by SEMIKRON
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SKB 26 01.XLS 60 < : }jl - }I(/W ; I SKB, 26| 02.XLS 36
[— Rinca = 0,1 T T
/ W RPN SKB 26 | |
IN
50 / 50 ¥—0,7|5 A\ 55
N N\
|\ AN
40 40 s A\ 74
/ NN N\
C 2
30 30 AVAN 93
R T3 X
4 —4 N \
20 112
20 N~ ANAN
6 \
g}
‘<.‘10 T~
10 10 5215. | ] — «c 1 131
=] =
Pyiot 7 Pviot | Kkw T \\\\
0 0 | - 150
o b s 10 15 20 A 25 o Ta 30 60 90 120 °C 150
Fig. 1L Power dissipation vs. output current Fig. 1R Power dissipation vs. case temperature
130 SKBIZG_OS.XLS 30 J | ‘ T ’ ’ SKB 26_04.XLS
o I — | SKB 26 |
SKB 26 — A il
115 1 ll I
100 N ," [
AVAN 20 C ,/'l
]
85 ANIAN 1 /
\ ) 1
N\ R il l,/ /\>max._
70 \ i
c\ ]
10 Lt
56 \\ \ A
\ ij=150 _25C
1
40 \\ I 1// / /
Te \ v
25 0
o b 10 20 A 30 0,0 Ve 0,5 1,0 v 15
Fig. 2 Output current vs. case temperature Fig. 9 Forward characteristics of a diode arm

04-03-2008 CRG
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Dimensions ~

j r 2104005

31.00—

£1.0

Il
£0.2
~—10.00 —

0.4
—|[~0.40

~
#_ N#
oy
ST
%"1 & S
= . l B 3
S f
N
Al ﬂ%_ ﬂ%_
| ~ Ty |
3.00 ®
0,5 S
—1140— d

Case G 50a

* The specifications of our components may not be considered as an assurance of component characteristics.
Components have to be tested for the respective application. Adjustments may be necessary. The use of SEMIKRON

products in life support appliances and systems is subject to prior specification and written approval by SEMIKRON. We
therefore strongly recommend prior consultation of our personal.

3 04-03-2008 CRG © by SEMIKRON
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= 2500 V
= 420 A

i S5SDF 05D2505

= 0.62 mQ
1500 V

Fast Recovery Diode

Doc. No. 5SYA1114-03 Sep. 01

o Patented free-floating silicon technology

e Low on-state and switching losses

e Optimized for use as freewheeling diode in GTO converters
e Standard press-pack housing, hermetically cold-welded

¢ Cosmic radiation withstand rating

Blocking

VRRM Repetitive peak reverse voltage 2500 V Half sine wave, tp = 10 ms, f = 50 Hz
IrRrRM Repetitive peak reverse current < 50 mA VR = Vgrrm, Tj = 125°C
Vbcii Permanent DC voltage for 100 FIT

e failure rate ° 1500V 100% Duty , , -

Ambient cosmic radiation at
Vocink | Permanent DC voltage for 100 FIT v . sea level in open air.
failure rate 5% Duty

Mechanical data (see Fig. 12)

min. 10 kN
Fm Mounting force
max. 12 kN
a .
Acceleration:
Device unclamped 50 m/s’
Device clamped 200 m/s®
m Weight 0.25 kg
Ds Surface creepage distance > 30 mm
D, Air strike distance > 20 mm

ABB Semiconductors AG reserves the right to change specifications without notice.

AL ED HD
Mipw
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¢ n-state (see Fig. 2, 3)

lEavMm Max. average on-state current 420 A |Half sine wave, T. = 85°C
lrrRMs Max. RMS on-state current 670 A
lEsm Max. peak non-repetitive 85 KA | tp = 10 ms |Before surge:
surge current 27 kA | tp = 1 ms [T,=T;=125°C
f12dt Max. surge current integral 0.36-10° A% tp = 10 ms |After surge:
0.3610° A’s | tp = 1ms |[Vg=0V
Ve Forward voltage drop < 23 V lr = 1000 A
VEo Threshold voltage 1.7 V Approximation for | T;j=125°C
re Slope resistance 062 mQ| I =500...3500 A
Turn-on (see Fig. 4, 5)
Ve Peak forward recovery voltage < 16V di/dt = 500 A/us, Tj= 125°C
Turn-off (see Fig. 6 to 11)
It Reverse recovery current < 470A di/dt = 300 A/us, I=700A,
Qr Reverse recovery charge < 840uc | T =125°C, Vem =2300V,
E, Turn-off energy < 034J Cs = 2uF (GTO snubber circuit)
Thermal (see Fig. 1)
T Operating junction temperature range -40...125°C
Tstg Storage temperature range -40...125°C
Rinic Thermal resistance junction to case < 80 KKW | Anode side cooled
< 80KKW | Cathode side cooled F, =
< 40KKW | Double side cooled 10... 12kN
RincH Thermal resistance case to heatsink < 16 KKW Single side cooled
< 8 KKW | Double side cooled
Analytical function for transient thermal impedance.
n i 1 2 4
7. wic (t) — Z R 1(1 -e -t/ ) Ri(KKW) 20.95 10.57 7.15 1.33
o1 Ti(S) 0.396 0.072 0.009 0.0044
Fn=10... 12 kN Double side cooled
ABB Semiconductors AG reserves the right to change specifications without notice.
Doc. No. 58YA1114-03 Sep. 01 page 2 of 6
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F.,=10..12 kN
Double side cooling

ZthC
(K/kW) 35

[T

)
o
N
N
s

0
10% 2 46102 2 4610" 2 4 10° 2 4610

—{(s)

Fig. 1 Transient thermal impedance (junction-to-case) vs. time in analytical and graphical form (max. values).

S 77 * I 0
== 25 A \ I dt
||| ——125°C typ <l I'/{/ max |
4000 1T
I 1/ 30 300
A) 8 Lo Jrdt
s KA 10°A’s
T 3000 Wl (k) ( )
1] \
! \ !
rimy 20 \ Fsv 200
i \
2000 i) \
7 \
\
d, \\
10 y 100
1000 7 N
% #| | |Linearization ]
’/'Z?}i~——-with V=170V _|
and . =0.62mQ |
0 I O o 0 0
0 1 2 3 4 5 0.1 1 10 100
—= V. (V) —tp (ms)
Fig. 2 Forward current vs. forward voltage (typ. Fig. 3 Surge current and fusing integral vs. pulse
and max. values) and linear approximation width (max. values) for non-repetitive, half-
of max. curve at 125°C. sinusoidal surge current pulses.

ABB Semiconductors AG reserves the right to change specifications without notice.
Doc. No. 5SYA1114-03 Sep. 01 page 3 of 6
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v t; (typ) < 10 s

A
\

40

e/
v, 20 125°C
\/ V.
(V) V
T v
20
P ”
4',
/ |7 25°C
/ Pid
10 // 1 -
-, |
/-
/,
v
O0 500 1000 1500
— di/dt (A/ps)

diode is turned on with a high di/dt.

Fig. 4 Typical forward voltage waveform when the

Fig. 5 Forward recovery voltage vs. turn-on di/dt

(max. values).

AL ()

le (t)

E

"

Ji) - Ve at
)

(50ps

Vie, Ve (O

Fig. 6 Typical current and voltage waveforms at turn-off when the diode is connected to an RCD snubber, as

often used in GTO circuits.

ABB Semiconductors AG reserves the right to change specifications without notice.
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S O p e B ]
| C, = 1.34F // / e =1.3F " [1,=2000A A
| T = 125°C / - T, =125°C /
CNp i /S ] /
400—| Vau : Noinfluence AL 800 Vg, = 1.5..25kV 7 7
| onl, / / R / i
|,r " /7 Q — 7 7
(A) T A (hc)
- / 700
T IF=2000A_/", T . =
L
700A /7Y du> 300 A
/, 1
7/ -~
r/r 300 A F
200 4 400
100 200
0 0
0 100 200 300 0 100 200 300
— di/dt (A/ps) — di/dt (A/us)
Fig. 7 Reverse recovery current vs. turn off di/dt Fig. 8 Reverse recovery charge vs. turn off di/dt
(max. values). (max. values).
R B 500 T T T
T S I — —
I, = 300A 11 = 700A ,
— T, = 125°C — T = 125°C 1pF?‘é
400— 4001 /
E || Vaw = 1.5..25kV £ | I Vi, =1.5..25kV
(mJ) i (mJ) Il / -
,/ 2pFé
300 y 300 / ///
1uF Y/ /| /
I 1/ p4 /|
2uF S 7
p 4 ” A1 [
7/7// // //
—< -
100 —— 3uF 100
0 % 100 200 300
0 100 200 300 )
difdt (Afs) —— di/dt (A/us)

Fig. 9 Turn-off energy vs. turn-off di/dt for Ir = 300
A (max. values).

Fig. 10 Turn-off energy vs. turn-off di/dt for Ir = 700
A (max. values).

ABB Semiconductors AG reserves the right to change specifications without notice.
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T
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1. = 2000A /
I T, = 125°C /
|1l Vaw = 1.5..25kV
/
//1 /
/
1F /
)4
2UF pd
iy
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252

@ 34

| =

26 +0.5

ABB
‘ lsw‘mss mndo¥ S5SDF ()SL)?:W{”,EI

max. @ 60

W o 34 |

2 center
holes
23.6x4

Fig. 11 Turn-off energy vs. turn-off di/dt for Iz = 2000
A (max. values).

Fig. 12 Outline drawing. All dimensions are in
millimeters and represent nominal values

unless stated otherwise.

ABB Semiconductors AG reserves the right to change specifications without notice.

AL IDED
MpD

ABB Semiconductors AG
Fabrikstrasse 3
CH-5600 Lenzburg, Switzerland

Telephone +41 (0)62 888 6419

Fax
Email
Internet

+41 (0)62 888 6306
abbsem@ch.abb.com
www.abbsem.com
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