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MiniSKiiP® 2 PIM 1200V /35A

MiniSKiiP® 2 housing

e Solderless interconnection
e Trench Fieldstop technology

Target Applications

e Industrial Motor Drives

e V23990-K220-A-PM

Maximum Ratings

T;=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit
D8,D9,D10,D11,D12,D13
Repetitive peak reverse voltage V rem 1600 \Y
DC forward current I'ray T;=T;max Th=80°C 40 A
Surge forward current Tesm 370 A
tp=10ms T;=25°C
I2t-value It 680 A’s
Power dissipation Pt T;=T;max Th=80°C 56 w
Maximum Junction Temperature T jmax 150 °C
T1,T2,T3,T4,T5,T6,T7
Collector-emitter break down voltage Ve 1200 \
DC collector current I¢ T;=T;max Th=80°C 41 A
Pulsed collector current I cpuise t, limited by Tymax 105 A
Turn off safe operating area VCE < 1200V, Tj < Top max 105 A
Power dissipation Pt T,=T,max Th=80°C 93 W
Gate-emitter peak voltage Ve +20 \
Short circuit ratings ;SCCC ;I'/LS;SI(-);:/C <112000 L\l/s
Maximum Junction Temperature T jmax 150 °C
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T;=25°C, unless otherwise specified

Maximum Ratings

V23990-K220-A-PM

Parameter Symbol Condition Value Unit

D1,D2,D3,D4,D5,D6,D7

Peak Repetitive Reverse Voltage V iam 1200 \Y
Th=80°C

DC forward current Iy T;=T;max h 27 A

Repetitive peak forward current ! rru tp, limited by Tjmax 200 A
Th=80°C

Power dissipation Prot T;=T;max h 47 w

Maximum Junction Temperature Timax 150 °C

Thermal Properties

Storage temperature Tgg -40...+125 °C

Operation temperature under switching condition Top -40...+125 °C

Insulation Properties

Insulation voltage Vi t=2s DC voltage 4000 \'%

Creepage distance min 12,7 mm

Clearance min 12,7 mm

Comparative tracking index CTI >200
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Characteristic Values
Parameter Symbol Conditions Value Unit
V.[V] or|Ic[A]or
Vge[Vlor | &
VGE EV::II " |Vee [V] or |I: [A] oF T; Min Typ Max
e Vos[V]  |I[A]
D8,D9,010,D11,D12,D13
Tj=25°C 1,09 1,19 1,31
Forward voltage Ve 25 Ti=125°C 1.05 114 126 \Y
Tj=25°C 0,82 0,9 0,96
. Vi j ' , ,
Threshold voltage (for power loss calc. only) It 25 Ti=125°C 071 0,77 0.83 \Y
. Tj=25°C 9 13 17
Slope resistance (for power loss calc. only) re 25 Ti=125°C 10 15 20 mQ
Tj=25°C 0,1
Reverse current Iy 1600 Tj=125°C mA
Thermal grease
Thermal resistance chip to heatsink Run thickness<50um 1,25 K/W
A =1W/mK
T1,T2,T3,T4,T5,T6,T7
. Tj=25°C 5 5,8 6,5
Gate emitter threshold voltage Ve |Vee=Vee 0,0015 T}=125°C \
. . ) Tj=25°C 1,75
Collector-emitter saturation voltage V c(san 15 35 Ti=125°C 1,95 \
. _ . . N Tj=25°C 0,4
Collector-emitter cut-off current incl. Diode Iegs 0 1200 Ti=125°C 4 mA
. Tj=25°C 600
- -
Gate-emitter leakage current GES 20 0 Ti=125°C nA
Integrated Gate resistor R gint 6 Q
- i Tj=25°C
Turn-on delay time t 4om) Ti=125°C 80
- Tj=25°C
Rise time t, Ti=125°C 29 .,
. Tj=25°C
- t
Turn-off delay time 0 |Rgoff=28 Q Tj=125°C 486
+15 600 35 . 5
Fall time ¢ Rgon=28 Q Tj=25°C
Tj=125°C 188
Turn-on energy loss per pulse E Ti=25°C
o Tj=125°C 4,98
——co mWs
Turn-off energy loss per pulse E o Ti=25°C
° Tj=125°C 3,57
Input capacitance Cies 2500
Output capacitance C oss f=1MHz 0 25 Tj=25°C 130 pF
Reverse transfer capacitance Crss 110
Gate charge Q¢ +15 Tj=25°C 203 nC
Thermal grease
Thermal resistance chip to heatsink Ry |thickness<50um 0,75 K/W
A =1W/mK
D1,D2,D3,D4,D5,D6,D7
. Tj=25°C 1,48
v /
Diode forward voltage F 28 Ti=125°C 1,5 \Y
Tj=25°C
1
Peak reverse recovery current RRM Tj=125°C 34 A
Reverse recovery time t Ti=25°C ns
Y " Ti=125°C 715
Reverse recovered charge Qur Rgon=28 Q +15 600 35 Tj=25°C uC
Tj=125°C 9,12
di(rec)max Tj=25°C
Peak rate of fall of recovery current Jdt Ti=125°C 204 A/us
Tj=25°C
Reverse recovered energy E e Ti=125°C 3,66 mWs
Thermal grease
Thermal resistance chip to heatsink Ry thickness<50um 1,5 K/W
A =1W/mK
Thermistor
Rated resistance R T=25°C 1000 Q
Deviation of R100 AR/R  |R100=1670 Q T=100°C -3 3 %
R100 R T=100°C 1670,31 Q
Power dissipation constant T=25°C mW/K
A-value B(25/50) T=25°C 7,635%107 1/K
B-value B(25/100) T=25°C 1,731%107° 1/K2
Vincotech NTC Reference E
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V23990-K220-A-PM

T1,T2,T3,T4,T5,T6,T7 / D1,D2,D3,D4,D5,D6,D7

Typical output characteristics

Typical output characteristics

I = f(Veg) Ie = f(Ve)
90 90
< < /
75 75
60 60 /
—
45 45
30 30
15 15
0 / 0
0 1 2 VeeV) 5 0 2 3 4 VeeV) 5
At At
ty 250 Hs ty 250 Hs
T, = 25 °C Ty = 125 °C
Ve from 7V to 17 Vin steps of 1V Ve from 7 Vito 17 Vin steps of 1V
Typical transfer characteristics Typical diode forward current as
Ie = f(Ve) a function of forward voltage
Iy = f(Vy)
50 50
< z T,= 25T
40 40
30 30
20 20
Ti= Tina25C
10 10
T, = Tjnar25C
T,= 25T
0 0
0 2 4 6 10 Vee(Vv) 12 0 05 1 15 Ve (V) 2
At At
ty, = 250 Hs ty, = 250 Hs
Ve = 10 \Y
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V23990-K220-A-PM

T1,T2,T3,T4,T5,T6,T7 / D1,D2,D3,D4,D5,D6,D7

Typical switching energy losses
as a function of collector current
E = f(io)

Typical switching energy losses
as a function of gate resistor
E = f(R¢)

Eon High 7

Eo igh 7

9

E (mWs)

T

' E

| on High T
|

0

|
|
|
|
0 15 30 45 60 % R

ew @) ©
With an inductive load at With an inductive load at
Ty= 125 °C Ty = 125 °C
Ve = 600 \Y Ve = 600 Vv
Ve = +15 \Y Ve = +15 \Y
Rgon = 28 Q I¢ = 35 A
R oot = 28 Q
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector current as a function of gate resistor
Erec = f(IC) Erec = f(R C)
5 5 T T T
g Erec g | | |
T z I I I
I \uj | | |
| | |
4 4 ———— - R R, 4
| | |
| | |
| |
| |
e N e——— e —
| | |
| | |
| | |
| | |
2 B e e 2 | | |
| | |
| | |
| | |
| | |
1 1 I I I
| | |
| | |
| | |
| | |
o o | | |
0 25 50 1 (A) 75 0 15 30 45 60 75 Re(Q) 90

With an inductive load at

T, = 125 °C
Ve = 600 Y
Ve = +15 v
Rgn= 28 Q
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With an inductive load at

T, = 125 °C
Ve = 600 Y
Vs = +15 v
Ic= 35 A
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T1,T2,T3,T4,T5,T6,T7 / D1,D2,D3,D4,D5,D06,D7
Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t = f(l¢) t = f(Rg)

0,00 0,00

| |
| |
\ .
0 25 50 lc(A) 75 0 10 20 30 40 50 60 70 80 Ra(2)90

With an inductive load at With an inductive load at
T, = 125 °C Ty = 125 °C
Veg = 600 \Y Ve = 600 Vv
Ve = +15 \Y Ve = +15 \Y
Rgon = 28 Q [c = 35 A
Rgoff = 28 Q
Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
trr = f(IC) trr = f(Rgon)

12 12

z t 2

09 / 09

/ by
//
06 0,6
03 03
0 0
0 25 50 lc(A) 75 0 15 30 45 60 75 Roon(2) 90

At At
T, = 125 °C Ty = 125 °C
Veg = 600 \Y Vg= 600 Vv
Ve = +15 \Y Ig= 35 A
Rgon = 28 Q Ve = +15 \Y
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Vincotech
T1,T2,T3,T4,T5,T6,T7 / D1,D2,D3,D4,D5,06,D7
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
er = f:([C) er = f:(Rgon)
15 15
g g
5 . 5
12 12
9 9
[ Qu
6 6
3 3
0 0
0 e 50 ey 8 0 15 30 45 60 75 Rgn(Q) %0
At At
Ty = 125 °C Ty = 125 °C
Veg = 600 \Y Vg= 600 Vv
Ve = +15 \Y Ig= 35 A
Rgon = 28 Q Ve = +15 \Y
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
Ipem = f(Ic) Ippm = f(Rgon)
40 40
< <
= /_\ \
— |
30 [ 20 \ lrrm
20 20
10 10
0 0
0 25 50 ) 75 0 15 30 45 60 5 Ryn(@) P
At At
Ty = 125 °C Ty = 125 °C
Veg = 600 \Y Vg= 600 Vv
Ve = +15 \Y Ig= 35 A
Rgon = 28 Q Ve = +15 \Y
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V23990-K220-A-PM

T1,T2,T3,T4,T5,T6,T7 / D1,D2,D3,D4,D5,D6,D7

Typical rate of fall of forward

and reverse recovery current as a
function of collector current
dly/dt,dl ../dt = f(I¢)

Typical rate of fall of forward

and reverse recovery current as a
function of IGBT turn on gate resistor
dly/dt,dl ec/dt = f(R gon)

1200 1400
z \
3& o § “"\.
Eg 1000 o o "erm,, ., ﬁu 1200 -\..
= .F.-"’ *-.__ = .'l.‘
-"-. ..‘-u_ 1000 .."-.,
“*\ """""
i/ itigh 7 0 T . S
600 dig/dtiign 1
600
400
400
Tl e
200 / o/ UlHigh T
0 /
—
leo/Atyigh 7
0 0
0 25 50 75 15 30 45 60 75 %
lc(A) Rgon(£2)
At At
T = 125 °C T; 125 °C
Ve = 600 Vv Ve = 600 Vv
Ve = +15 \Y I = 35 A
Rgon = 28 Q Ve = +15 \Y
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zwn = f(ty) Zwn = f(t})
10 10!
—
10° 4 10° —— e—
=1
L —=F 8
L / _/// /
T | L— /,;
7 P
— | D=05 / D=05
10* 02 = 10 / /‘ 0,2
9 01 7] 0,1 =
0,05 - i
7 ' 0,056
__.—/ / 0,02 |l 0,02
————/ il
/ 0,01 0,01
0,005 Bl 0,005 |
LH — \
1] 0.000 0.000
10° T T 10? / T T T
10° 10* 10°* 10? 10" w 5O e 10° 10* 10° 10° 10" 10° B g
At At
D = ty/ T D = ty/ T
Ry = 0,75 K/W Ry = 1,50 K/W

IGBT thermal model values
Thermal grease

R (K/W) Tau (s)
0,04 4,0E+00
0,16 6,0E-01
0,43 1,5E-01
0,09 2,0E-02
0,03 1,5E-03

copyright Vincotech

FWD thermal model values

Thermal grease

R (K/W)

0,04
0,12
0,44
0,62
0,19
0,12

Tau (s)

6,4E+01
1,8E+00
2,4E-01
6,3E-02
7,6E-03
7,8E-04
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V23990-K220-A-PM

T1,T2,T3,T4,T5,T6,T7 / D1,D2,D3,D4,D5,D6,D7

Power dissipation as a
function of heatsink temperature

Collector current as a
function of heatsink temperature

P = f(Th) Ic = f(Ty)
200 60
B g
= K
50
160
40
120
30
80
20
40
10
0 0
0 30 60 90 120 Tw(°O) 150 0 30 60 90 120 Tw(°0) 150
At At
Ty = 150 °C T = 150 °C
Ve = 15 Vv
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Ig = f(Ty)
100 50
= <
& r
80 40
60 30
40 20
20 10
0 0
0 30 60 9 120 Tn(°C) 150 0 30 60 90 120 Th(°C) 150
At At
Ty = 150 °C T = 150 °C
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T1,T2,T3,T4,T5,T6,T7 / D1,D2,D3,D4,D5,D6,D7
Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
Ic=f(Ve) Vee = f(Qer)
10° < 20
s/ AN T X
= \ \ JomS =
N N 240V
\ 16
107 NS N N\,
\\ \m
NG NC NG 960V
N N 12 /
\\ \\ / /
N /|
10" \\
N\
AN 8
N
10° 2
0
10* 0 75 150 225 300
10 10t 1 ¢ Vee) 10° Qq(n0)
At At
D = single pulse Ic = 35 A
Ty = 80 °C
Ve = +15 \Y
Tj = ijax OC
Short circuit withstand time as a function of Typical short circuit collector current as a function of
gate-emitter voltage gate-emitter voltage
tse = f(Ver) Vee = f(Qer)
15 350
@ 8
12,5 300
250
10
\ 200
7,5 \ /
150 /
5
100
25
50
0 0
12 13 14 15 16 vam 12 14 16 18 Va2
At At
Ve = 1200 \Y Ve < 1200 \Y
T; < 150 oC T;= 150 oC
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Reverse bias safe operating area

Ic=f(Ve)
75
@ IC MAX
60 ‘.
45 1
30 il
15 ‘
>
0
0 200 400 600 800 1000 1200 1400
Vee(V)
At
Ty = 125 °C
Rgon = 28 Q
Rgoff = 28 Q
copyright Vincotech
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D8,D9,D10,D11,D12,D13
Typical diode forward current as Diode transient thermal impedance
a function of forward voltage as a function of pulse width
1= f(Vy) Zwn = f(ty)
100 10
< T,= 25T §
80
Tj= Tma25C 0 | =
|
60
__///— /
40 /1
/ D=05
107 4 0,2
0,1
20 0,05
/ I 0,02
J T
L 0,005
0 1 0.000
00 05 10 15 20 VE() 25 w0 . B R . L0
10 10 10 10 10 10
At At
t, = 250 ys D= tp/ T
Ry = 1,25 K/W
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Ig = f(Ty)
120 70
g g
o8 -
60
90
50
40
60
30
20
30
10
0 0
0 30 60 90 120 Ta(°C) 150 0 30 60 90 120 Ta(°C) 150
At At
T, = 150 oC T, = 150 oC
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Thermistor
Typical PTC characteristic
as a function of temperature
Ry =f(T)
2000 PTC-typical temperature characteristic
g
24
1800
1600
1400
1200
1000
25 50 75 100 T(C) 125
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Switching Definitions Output Inverter

General conditions

T;
R gon
R goff

125 °C
28 Q
28 Q

Turn-off Switching Waveforms & definition of ¢ 4., t o

Turn-on Switching Waveforms & definition of ¢ ., tgo,

(tg.x = integrating time for E ) (tgon = integrating time for E )
120 200
% Laort | % |
Vee ¢
100 A s A
VG 00 [ Vee ogo 150 4
80 N
\\W\ e
60 100
VGE
40 4 teofy tdon ‘
50 -
\\\ / Vee
20 4 /
I L P 0= Ve 7 o Yoe e
0 T
Vee
20 ‘ ‘ ‘ ‘ 50 ‘ teon ‘ ‘
-04 -0.2 0 02 04 06 08 1 23 24 25 26 27 29 3 31
time (us) time(us)
Ve (0%) = -15 \Y Ve (0%) = -15 \Y
Ve (100%) = 15 \Y Ve (100%) = 15 \Y
V¢ (100%) = 600 \Y V¢ (100%) = 600 \Y
I¢ (100%) = 35 A I: (100%) = 35 A
Laoff = 0,49 Hs Ldon = 0,08 Hs
Coff = 0,74 Hs Ceon = 0,70 Hs
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
140 200
% % T
120 -
le Ves 150 —_—
100 ¥ttty v
ICBD%
80
100 —
\ IC 60% I oo
60
V,
40 1 Ic a0% 507 . =
te
20 |
C10%
>\lcl\)% 0
04
fitted
&
-20 ; ; ; 50 ‘ ‘
0,2 03 0,4 05 0,6 0,7 08 26 265 27 275
time (us) time(us)
V¢ (100%) = 600 \Y V¢ (100%) = 600 \Y
I¢ (100%) = 35 A I: (100%) = 35 A
ty= 0,19 us t, = 0,03 us
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Switching Definitions Output Inverter

Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢y,
120 200

% Eoﬂ %

100 - Pon

Patt 150 4
80
Eon
100 - r
60 - /"—__
40
50
20 VGE 10% Ve 3%
VGEQU%
Ic 19 0 '4‘L i
o X
teoft teon
-20 ; , -50 ! ; . ,
0,2 0 0,2 0,4 0,6 038 2,3 2,4 25 2,6 2,7 2,8 29 3 3,1
time (us) time(us)

P (100%) = 20,92 kw P,, (100%) = 20,92 kw
E o (100%) = 3,60 mJ E. (100%) = 5,00 mJ
Croff = 0,74 Hs Cion = 0,70 Hs

Turn-off Switching Waveforms & definition of t,,.

150
% ly
100 4
te
50 4
Tarm 0%
-150
-200
-250 ! ! !
2,5 2,7 2,9 31 33 35
time(us)
V4 (100%) = 600 \%
I,(100%) = 34 A
Irrm (100%) = 33 A
ty = 0,72 us
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Switching Definitions Output Inverter

Turn-on Switching Waveforms & definition of ¢,

(to . = integrating time for Q,,)

V23990-K220-A-PM

Turn-on Switching Waveforms & definition of ¢y,
(tgec= integrating time for E..)

150 125
% Id er %
100 4 100 - r
/ Erec
50 - 75
o Teree
0 50 -
Preg
-50 25
-100 0 S |
-150 . . . -25 . . :
25 2,7 2,9 31 33 35 37 2,5 2,7 29 31 33 37
time(us’ time(us)
14 (100%) = 35 A P (100%) = 20,92 kW
Q. (100%) = 9,12 uC E . (100%) = 3,54 mJ
tow = 1,00 us tirec = 1,00 us
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Ordering Code and Marking - Outline - Pinout

Ordering Code & Marking

Version Ordering Code in DataMatrix as in packaging barcode as
with std lid (black V23990-K22-T-PM) V23990-K220-A-/0A/-PM K220A K220A-/0A/
with std lid (black V23990-K22-T-PM) and P12 V23990-K220-A-/1A/-PM K220A K220A-/1A/
with thin lid (white V23990-K23-T-PM) V23990-K220-A-/0B/-PM K220A K220A-/0B/
with thin lid (white V23990-K23-T-PM) and P12 V23990-K220-A-/1B/-PM K220A K220A-/1B/

Q’I& 65 X2 Xt XK
[T] 64 Clze [Tl o
Xe || Xz X [C]9
O X 24 12 Xs
Ole2 w C )
= 2 N
x {|
58 21 [Cle
: (] o P9 L X :
Ose <] C]+
= X5 Xl | X3
N Os o X« [C] Zgg Cl7| | X2
] X(s3 X0 X X6 X

X = assembled pin position

40, 4'1, 42 48, 4'7, 48 43,44, 45

D8£D1 01D1 % D6 & T1 I D1 T3 D3 T5| D5
28 \ 16 1 \
2 >

r
30 @—e¢ 18 a—gp

53, 54, 55 e 34 - 31, 32, 33
59, 60, 61 e 35 =—e - 19, 20, 21
63, 64, 65 @—e¢ 36 - 3,4,5

2R E K 24.Tﬂ|::}sz-Tﬂ|::}D48I6J|:}D6 1t

b 25 e
+| T|
[ ] [ ]

50,561,52 26, 27, 38 13, 14, 15 10 11
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DISCLAIMER

The information given in this datasheet describes the type of component and does not represent assured

characteristics. For tested values please contact Vincotech.Vincotech reserves the right to make changes without further
notice to any products herein to improve reliability, function or design. Vincotech does not assume any liability arising
out of the application or use of any product or circuit described herein; neither does it convey any license under its
patent rights, nor the rights of others.

LIFE SUPPORT POLICY
Vincotech products are not authorised for use as critical components in life support devices or systems without the
express written approval of Vincotech.

As used herein:

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body, or
(b) support or sustain life, or (c) whose failure to perform when properly used in accordance with instructions for use
provided in labelling can be reasonably expected to result in significant injury to the user.

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or system, or to affect its safety or effectiveness.
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