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Maximum Ratings

Tj=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit

Input Rectifier Diode

Peak repetitive reverse voltage VRrrM 1600 \%

Forward current per diode lrav DC current T,=80°C 36 A

Surge forward current lesm 320 A
t,=10ms T=45°C

Pt-value r’t 510 A%s

Power dissipation per diode Prot T=T;max T,=80°C 40 w

Maximum junction temperature Tmax 150 °C

Inverter Transistor

Collector-emitter break down voltage Ve 1200 \Y
DC collector current Ic T=Tjmax T,=80°C 33 A
Repetitive peak collector current Icpuise tp, limited by Tymax 105 A
Power dissipation per IGBT Piot T=Tmax T,=80°C 79 w
Gate-emitter peak voltage Vee +20 \Y
Short circuit ratings \t/SCCC ;r/’zf?;\(/: 81000 L\’/S
Maximum junction temperature Tmax 175 °C
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Parameter Symbol Condition Value Unit
Inverter Diode
Peak repetitive reverse voltage Viam T=25°C 1200 \
DC forward current I T=T;max T,=80°C 34 A
Repetitive peak forward current IrrM t, limited by T;max 70 A
Power dissipation per diode Prot T=T;max T,=80°C 61 W
Maximum junction temperature T;max 175 °C
Brc Transistor
Collector-emitter break down voltage Vee 1200 \Y
DC collector current Ic T=Tmax T,=80°C 25 A
Repetitive peak collector current Icpuls tp limited by Tymax 75 A
Power dissipation per IGBT Piot T=Tmax T,=80°C 62 w
Gate-emitter peak voltage Ve +20 \Y
Short circuit ratings \t/SCCC I/’j:f?;\? 81000 li/s
Maximum junction temperature Timax 175 °C
Brc Diode
Peak repetitive reverse voltage VRrM T=25°C 1200 \
DC forward current I T=T;max T,=80°C 14 A
Repetitive peak forward current IrrM t, limited by T;max 20 A
Power dissipation per diode Prot T=T;max T,=80°C 29 W
Maximum junction temperature Tmax 175 °C
Thermal Properties
Storage temperature Tetg -40...+125 °C
Operation temperature under switching condition Top -40...+(Tjmax - 25) °C
Insulation Properties
Insulation voltage Vis t=2s DC voltage 4000 \%
Creepage distance min 12.7 mm
Clearance min 12.7 mm
copyright Vincotech 2 Revision: 1
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Parameter Symbol Conditions Value Unit
V.[V] or |Ic[A]or
zGE m " Iveevior [i[Alor |, Min Typ Max
s Vs [V] Io [A]
Input Rectifier Diode
Tj=25°C 0.8 1.29 1.6
Forward voltage Ve 50 Tj=125°C 1.24 v
Tj=25°C 0.93
Threshold voltage (for power loss calc. only) Vio 50 Ti=125°C 082 \%
. Tj=25°C 0.007
Slope resistance (for power loss calc. only) I 50 Ti=125°C 0.009 Q
Tj=25°C 0.02
Reverse current I, 1500 Ti=125°C > mA
Thermal resistance chip to heatsink per chip Riwn  |Thermal grease 1.77
thickness<50um K/W
Thermal resistance chip to case per chip Riyc  |A=0.61W/mK N/A
Inverter Transistor
Gate emitter threshold voltage Voewy |VCE=VGE 0.0012 ngocc 5 58 6.5 v
. . Tj=25°C 16 1.95 23
Collector-emitter saturation voltage VeE(sat) 15 35 Tj=150°C 239 \%
Collector-emitter cut-off current incl. diode lces 0 1200 H:ﬁgo?c 0.01 mA
. Tj=25°C 200
Gate-emitter leakage current lges 20 0 Tj=150°C nA
Integrated gate resistor Rgint - Q
. Tj=25°C 92
Turn-on delay time taon) Tj=150°C 91.6
ise i Tj=25°C 18
Rise time t Tj=150°C 234 .
g " Tj=25°C 213
Turn-off delay time tuofry Rgoff=16Q 15 600 a5 Tj=150°C 274
Fall time t Rgon=16Q - Tj=25°C 75.3
f Tj=150°C 105
Tj=25°C 1.62
Turn-on energy loss per pulse Eon Tj=150°C 249
Ti=25°C 1.81 mWs
Turn-off energy loss per pulse Eqi Tj=150°C 282
Input capacitance Cies 1950
Output capacitance Coss f=1MHz 0 25 Tj=25°C 155 pF
Reverse transfer capacitance Crss 115
Gate charge Qgate  |Vcc=960V +15 35 Tj=25°C 270 nC
Thermal resistance chip to heatsink per chip Riwn  |Thermal grease 1.2
thickness<50pum K/W
Thermal resistance chip to case per chip Riyc  |A=0.61W/mK N/A
Inverter Diode
. Tj=25°C 1 1.83 22
Diode forward voltage Ve 35 Tj=150°C 18 \Y
Tj=25°C 68.9
Peak reverse recovery current Irrm Tj=150°C 787 A
Reverse recovery time t Ti=25°C 150 ns
v " Tj=150°C 217
_ Tj=25°C 3.93
Reverse recovered charge Q. Rgoff=16Q +15 600 35 Tj=150°C 747 uc
di(rec)ma Tj=25°C 4100
Peak rate of fall of recovery current Tt Tj=150°C 2080 Alus
Tj=25°C 1.69
Reverse recovered energy Erec Tj=150°C 331 mWs
Thermal resistance chip to heatsink per chip Ryn  |Thermal grease 1.55
thickness<50um Kw
Thermal resistance chip to case per chip Riyc  |A=0.61W/mK N/A
copyright Vincotech 3 Revision: 1
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Characteristic Values

Parameter Symbol Conditions Value Unit
V.[V] or |Ic[A]or
zGE m " Iveevior [i[Alor |, Min Typ Max
s Vs [V] Io [A]
Brc Transistor
Gate emitter threshold voltage Voew |VCE=VGE 0.00085 ngocc 5 58 6.5 v
. . Tj=25°C 16 1.86 22
Collector-emitter saturation voltage VeEsat) 15 25 Tj=150°C 231 \%
. . . Tj=25°C 0.005
Collector-emitter cut-off incl. diode lces 0 1200 Tj=150°C mA
. Tj=25°C 200
Gate-emitter leakage current lges 20 0 Tj=150°C nA
Integrated gate resistor Rgint : Q
. Tj=25°C 127
Turn-on delay time taon) Tj=150°C 129
. Tj=25°C 36
Rise time t Tj=150°C 1.8 .
- i Tj=25°C 232
Turn-off delay time taor) Rgon=320 15 600 25 Tj=150°C 276
Fall time t Rgoff=32Q - Tj=25°C 737
f Tj=150°C 112
Tj=25°C 1.81
Turn-on energy loss per pulse Eon Tj=150°C 242
Tj=25°C 137 mws
Turn-off energy loss per pulse Eqi Tj=150°C 219
Input capacitance Cies 1430
Output capacitance Coss f=1MHz 0 25 Tj=25°C 115 pF
Reverse transfer capacitance Crss 85
Gate charge Qgate  |Vec=960V +15 25 Tj=25°C 200 nC
Thermal resistance chip to heatsink per chip Riwun  |Thermal grease 1.53
thickness<50pum K/W
Thermal resistance chip to case per chip Riyc  |A=0.61W/mK N/A
Brc Diode
. Tj=25°C 1.3 1.85 22
Diode forward voltage Ve 10 T=150°C 176 \%
Tj=25°C 5
Reverse leakage current I, +15 600 10 Tj=150°C A
Tj=25°C 10.2
Peak reverse recovery current Irrm Tj=150°C 123 A
Reverse recovery time t Ti=25°C 396 ns
v " Tj=150°C 624
- Tj=25°C 1.55
Reverse recovered charge Q. Rgon=32Q +15 600 10 Tj=150°C 303 uc
di(rec)ma; Tj=25°C 36
Peak rate of fall of recovery current Tt Tj=150°C 32 Alus
Tj=25°C 0.631
Reverse recovery energy Erec Tj=150°C 13 mWs
Thermal resistance chip to heatsink per chip Ryn  |Thermal grease 3.28
thickness<50um Kw
Thermal resistance chip to case per chip Riyc  |A=0.61W/mK N/A
Thermistor
. Tj=25°C 20.9 22 231
Rated resistance R Tj=125°C 075 kQ
Operating current | Tj=25°C 0.3 mA
Power dissipation P Tj=25°C 200 mwW
B-value Basiso) | Tol. 3% Tj=25°C 3950 K
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Output Inverter

Figure 1 Output inverter IGBT Figure 2 Output inverter IGBT
Typical output characteristics Typical output characteristics
lc = f(Vce) lc=f(Vce)
100 100
I I
= / ~
80 80
/__
60 60
40 40
20 20
0 0
0 1 2 3 4 Vee (V) 5 0 1 2 3 4 Vee (V) 5
At At
tp= 250 us tp= 250 us
Tj= 25 °C Tj= 150 °C
Vge from 7V to 17 Vin steps of 1V Vge from 7V 1to 17 Vin steps of 1V
Figure 3 Output inverter IGBT Figure 4 Output inverter FRED
Typical transfer characteristics Typical diode forward current as
I =f(Vae) a function of forward voltage
Ir = f(Ve)
40 100
3 g T,=25°C
= 5
80
30 Tj= Timax25°C
60
20
40
10
T, = Tinac25°C T,=25°C 2
0 0
0 3 6 9 Vae (V) 12 0 1 2 3 Ve®) 4
At At
tp= 250 us tp= 250 us
Vee = 10 \
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Output Inverter

Figure 5 Output inverter IGBT

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

Figure 6 Output inverter IGBT

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

8

E (mWs)

8

E (mWs)

With an inductive load at

1= 25/150 °C
Vee= 600 \
Vge= +15 \
Rgon = 16 Q
Rgoﬁ = 16 Q

Figure 7 Output inverter IGBT

Typical reverse recovery energy loss
as a function of collector current
Erec = f(lc)

With an inductive load at

T= 25/150  °C
Vee = 600 v
Vee= +15 v
lo= 35 A

Figure 8 Output inverter IGBT

Typical reverse recovery energy loss
as a function of gate resistor
Erec = f(RG)

4.5 T T

05 F—————————————— 4o - — -
| | | |
| | | |
0 , , 0 , ,
0 10 20 30 40 50 60 Ic(4) 70 0 10 20 30 40 50 60 Rg(£2) 70
With an inductive load at With an inductive load at
Tj= 25/150 °C Tj= 25/150 °C
Vee= 600 \% Vee = 600 \%
Vge = +15 \% Vee = +15 \%
Rgon = 16 Q |c = 35 A
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\///i'ncotech

V23990-P580-A41-PM

preliminary datasheet

Output Inverter

Figure 9 Output inverter IGBT

Typical switching times as a
function of collector current
t=1f(lc)

Figure 10 Output inverter IGBT

Typical switching times as a
function of gate resistor
t=f(Rg)

t(ps)

0.1

0.01

0.001

0 10 20 30 40 50 60  Ic(4) 70

t(us)

0.1

0.01

0.001

0 10 20 30 40 50 60 Rg(£2) 70

With an inductive load at

T,= 150 °C
Vee = 600 \
Vge= +15 \
Rgon = 16 Q
Rgoﬁ = 16 Q

Figure 11 Output inverter FRED

Typical reverse recovery time as a
function of collector current

With an inductive load at

T= 150 °C
Vee= 600 v
Vee = +15 v
o= 35 A

Figure 12 Output inverter FRED

Typical reverse recovery time as a
function of IGBT turn on gate resistor

te = f(|C) te = f(Rgon)
_04 _o8
% é | o
0.35 To7
Tj = Tjnax -25°C T, = Tynax -25°C
03 0.6
025 05
| — ¢
02 04 T=25C
TjE 25°C
0.15 03
/'/_ T,
| v
0.1 02
0.05 0.1 /
0 0
0 10 20 30 40 50 60 Ic(4) 70 0 10 20 30 40 50 60 Ryon(£2) 70
At At
= 25/150 °C | = 25/150 °C
Vee= 600 \Y Vg = 600 \%
Ve = +15 \Y le= 35 A
Rgon = 16 Q Vee= +15 \%
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Output Inverter

Figure 13 Output inverter FRED Figure 14 Output inverter FRED

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(IC) er = f(Rgon)

>

0

—

0., (nQ)
P
0, (uO)

i F Timax -25°

=T -25°C
/ \ T — o,

3
o

m=25C | ———Q

L] T,=25°C

2 2
0 0
0 10 20 30 40 50 60 Ic(4) 70 0 10 20 30 40 50 60 Ryun(9) 70
At At
= 25/150 °C T = 25/150 °C

Vee = 600 \ Vg= 600 \
Vge= +15 \ le= 35 A
Rgon = 16 Q Vee= +15 \

Figure 15 Output inverter FRED Figure 16 Output inverter FRED

Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
lrrm = f(lc) lrrm = f(Rgon)
120 140
! N
3 3
Nt ~
IRRM 120
100 =
T = Timax -257C Irrm
/|RRM 100
80 IRrM

/Ti =25°C 80

60

60

%0 Ti= Timax - 25°C
40
\
T~~~
20 " \\
T =25°C
0 0
0 10 20 30 40 50 60 Tc(4) 70 0 10 20 30 40 50 60 Reuu(2) 70
At At
i= 25/150 °C i= 25/150 °C
Vee = 600 Y Vg = 600 \Y
Vee = +15 \Y I = 35 A
Rgon = 16 Q Vee = +15 \Y
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Output Inverter

Figure 17 Output inverter FRED

Typical rate of fall of forward

and reverse recovery current as a
function of collector current
dly/dt,dle/dt = f(Ic)

Figure 18 Output inverter FRED

Typical rate of fall of forward

and reverse recovery current as a
function of IGBT turn on gate resistor
dlg/dt,dlrec/dt = f(Rgon)

5000 10000
2 dly/dt --==¢ [Tj=25°C 2 dly/dt ===
I 4500 I 9000
3 N l di/dt  ——
& 4000 & 8000
3500 7000
3000 6000
2500 5000
2000 4000
1500 3000
1000 2000
500 1000
0 0
0 10 20 30 40 50 60 Ic(4) 70 0 10 20 30 40 50 60 R0 () 70
At At
= 25/150 °C T= 25/150 °C
Vee= 600 \ Vg = 600 \
Vee = +15 \ le= 35 A
Rgon = 16 Q Vee = +15 \
Figure 19 Output inverter IGBT Figure 20 Output inverter FRED

IGBT transient thermal impedance
as a function of pulse width

FRED transient thermal impedance
as a function of pulse width

Zinyn = f(tp) Zingn = f(tp)
10' 10'
<
/
1o = o L —
—H — L
~-__-// ?’/ ////
1 - s
| H A
H— / v
// b=05 / D=05
0,2
10" 4/ 0,1 10" ,/ 3’5
7 0,05 0.05
0,02 0,02
|11 0,01 — 0,01
0,005 1 !
> , L —T 0,005
I 0.000 0.000
102 107
10° 10 10° 102 107 0w O 10° 10 10° 10? 10" 100 O 10
At At
D= to/ T D= /T
Rinn = 1.20 KIw Rihon = 1.55 KIW
IGBT thermal model values FRED thermal model values
R (C/W)  Tau(s) R (C/W)  Tau(s)
0.09 2.9E+00 0.04 9.7E+00
0.42 3.4E-01 0.22 8.1E-01
0.48 9.0E-02 0.77 1.4E-01
0.16 1.1E-02 0.33 2.1E-02
0.05 6.6E-04 0.11 3.0E-03
0.08 3.4E-04
copyright Vincotech Revision: 1
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Output Inverter

Figure 21 Output inverter IGBT Figure 22 Output inverter IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) I = f(Th)
180 50
g 2
& ~
150 +
40
120 +
30 o
90
20 4
60 -
10
30 +
0 . 0 .
0 50 100 150 T, (°C) 200 0 50 100 150 T, ("0 200
At At
T;= 175 °C single heating T = 175 °C
overall heating Vee = 15 \
Figure 23

Output inverter FRED Figure 24 Output inverter FRED
Power dissipation as a

Forward current as a
function of heatsink temperature

function of heatsink temperature
Piot = f(Tr) Ig = f(Ty)
Sis0 50
3 2
< <
<
120 40
90 30 4
60 20 4
30 10
0 - - 0 -
0 50 100 150 T, (°0) 200 0 50 100 150 T, (°C 200
At At
T = 175 °C single heating T = 175 °C

overall heating
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Output Inverter

Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
Ic=f(Vce) Vee =f(Qq)
1000.00 17.5 4
S /
. /
3 15 /
10000 < ~ ~ 240V /
L L N D N 125 /
AN .
/\ N \\ N N /
10.00 14 \‘ N \\ \‘ 1ms / 9eov
/ ‘\\ ~ T0mS \\ 10 ]
NG
DN /
ocl NN
N \\ 75
1.00 ™ \
S
Ne————
~N 5
\\\\
0.10 \ h
2.5
ool ‘ 0 ! ! ! :
. 0 100 w0 pLm 10000 0 25 50 75 100 125 150 178 ey 290
At At
= single pulse Ic = 35 A
Th= 80 °C
Vee = +15 \Y
Tj = ijax °C
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Brake

Figure 1 Brake IGBT Figure 2 Brake IGBT
Typical output characteristics Typical output characteristics
lc = f(Vce) lc = f(Vce)
80 80
S — S
60 60
/ ]
40 — ] 40
20 20 /’/_
/ 7
0 0
0 1 2 3 4 Vee (V) 5 0 1 2 3 4 Vee (V) 5
At At
tp= 250 us tp= 250 us
Tj= 25 °C Tj= 150 °C
Vge from 7V to 17 Vin steps of 1V Vge from 7V 1to 17 Vin steps of 1V
Figure 3 Brake IGBT Figure 4 Brake FRED

Typical transfer characteristics

Typical diode forward current as

Ic = f(Vae) a function of forward voltage
Ir = f(Ve)
30 30
N :
3 s
25 25 /
20 20
15 15
10 10
Tj = Tima25°C T;=25°C T, = Tjnac25°C
5 5
T;=25°C
0 0 ||
0 2 4 6 8 10 12 Ve (M) 14 0 05 1 15 2 25 3 Ve 35
At At
tp= 250 us tp= 250 us
Vee = 10 \
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Brake

Figure 6 Brake (GBT
Typical switching energy losses Typical switching energy losses
as a function of collector current as a function of gate resistor
E =f(lg) E =f(Rg)
7 T 7 T

0 5 10 15 20 25 30 35 40 144 50

0 30 60 90 120 Rg(R2) 150

With an inductive load at

T;= 25/150 °C
Vee = 600 \
Vge= +15 \
Rgon = 32 Q
Rgo" = 32 Q

Figure 7 Brake IGBT

Typical reverse recovery energy loss
as a function of collector current

With an inductive load at

T= 25[150  °C
Vee = 600 v
Vee= +15 v
Ie = 25 A

Figure 8 Brake IGBT

Typical reverse recovery energy loss
as a function of gate resistor

Erec = f(lc) Erec = f(RG)
2 I I I 2
o | 2
S I | | &
| | | b

T
|
|
|
|
) S—
|
|
|
|
|

0.8 08 F—————— — - — — — — — — & —
T,=25°C
Erec
04 04
0 0
0 5 10 15 20 25 30 35 0 g4y 50 0 30 60 90 120 Re(2) 5
With an inductive load at With an inductive load at
Tj= 25/150 °C Tj= 25/150 °C
Vee= 600 \% Vee = 600 \%
Vge = +15 \% Vee = +15 \%
Rgon = 32 Q le = 25 A
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Brake

Figure 9 Brake IGBT Figure 10 Brake IGBT

Typical switching times as a Typical switching times as a
function of collector current function of gate resistor
t=1f(lc) t=f(Rg)

|

|

|

|

L L 0.001

0 5 10 15 20 25 30 35 40 By4) 50 0 30 60 90 120 Ro(2) 150

With an inductive load at With an inductive load at
Ti= 25/150 °C Tj= 25/150 °C
Vee= 600 \Y Vee = 600 \%
Vee= +15 v Vee = +15 v
Rgon = 32 Q Ic = 25 A
Ryorf = 32 Q

Figure 11 Brake IGBT Figure 12 Brake FRED

IGBT transient thermal impedance FRED transient thermal impedance
as a function of pulse width as a function of pulse width
Zinyn = f(tp) Zingn = f(tp)
10' 10'
N N ___/—-—7/'
i /
10° __/—/”:_ 10° //
7
L—T] Z
1 7
7
/| D=05 D=05
0,2 0,2
10" # 0,1 10! 0,1 ™
7 0.05 0,05 in
0,02 0,02 1H
—— 0.01 0,01
g 0,005 0,005
- 0.000 0.000
|| NN
10° 10* 10° 10? 10" 0 He a0 10° 10" 10° 10? 10" 10° He) o
At At
= tp/T D= tp/T
Rihn = 1.53 K/w Rihn = 3.28 K/W
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Brake

Figure 13 Brake IGBT Figure 14 Brake IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Th) lc =1(Tx)
120 50
g
3
100 +
40
ol \
30 4
) \
20 4
40
10
20 4
0 T T 0
0 50 100 150 Tu("C) 200 0 50 100 150 Ti("O) 200
At At
T= 175 °C | = 175 °C
Vee = 15 \Y
Figure 15 Brake FRED Figure 16 Brake FRED

Power dissipation as a
function of heatsink temperature

Forward current as a
function of heatsink temperature

Piot = f(Th) Ig = f(Ty)
60 25
g =
3 3
= =
50 -
20
40
15
30
10
20
5
10
0 - - 0 -
0 50 100 150 Th ("C) 200 0 50 100 150 Th ("C) 200
At At
T = 175 °C T = 175 °C
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Input Rectifier Bridge

Figure 1 Rectifier diode Figure 2 Rectifier diode
Typical diode forward current as Diode transient thermal impedance
a function of forward voltage as a function of pulse width
le=f(Vg) Zinun = f(tp)
150 10'
<
120 E
N
L
y =
90
[ 7
/
60 /!
/ D=05
10 0,2
T,= Tjnar25°C Zi 0,1
30 T.=25°C = 0,05
! — 0,02
i 0,01
T | 0,005
0 = 0.000
0 0.5 1 15 2 VE(V) 25 10° " " " )
10° 10 10° 10° 10" 10° 10"
At At
t, = 250 s D= t/T
Rihn = 1.770 KIW
Figure 3 Rectifier diode Figure 4 Rectifier diode
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Piot = f(Tr) Ig = f(Ty)
100 70
g S
H.E ~
60
80
50 +
60
40
30
40
20 4
20
10
0 T T 0
0 50 100 150 T,(°C 200 0 50 100 150 T, ("0 200
At At
T= 150 °C T = 150 °C
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Thermistor

Typical NTC characteristic
as a function of temperature
Rt ={(T)

25000 NTC-typical temperature characteristic

g
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15000
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o
25 50 75 100 70O 125
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Switching Definitions Output Inverter

General conditions

T;
Rgon
Rgoff

150 °C
16 Q
16 Q

Figure 1 Output inverter IGBT

Turn-off Switching Waveforms & definition of tdoff, tEoff
(teosr = integrating time for E¢)

Figure 2 Output inverter IGBT

Turn-on Switching Waveforms & definition of tdon, tEon
(teon = integrating time for E,,))

140 4 ‘ 350 |
lc
120 taot Uce 300
[\M\.m N
100 R PP AT A 250
Uge 0% Uce 90% / \
80 4 200
" / \
%60 lc — — 150
teoft
\ /A ] S——
40 N S 100
. B — S R
don Uge
20 - | 50 4 X
1% 1C10%
’ Ucess
0 T y 04 Ugeion_ ‘ %
Use teon
20 : : : : : 50 ‘ ‘ ‘ |
02 -0 0 0.1 0z . (ug).s 0.4 0.5 0.6 0.7 28 29 3 3.1 ﬁme(us?‘z 33 34 35
Vee (0%) = -15 Vv Vee (0%) = -15 \
Ve (100%) = 15 \Y Vee (100%) = 15 \
V¢ (100%) = 600 \Y Ve (100%) = 600 \
Ic (100%) = 35 A Ic (100%) = 35 A
tgoff = 0.27 us tgon = 0.09 us
teott = 0.54 us teon = 0.31 us
Figure 3 Output inverter IGBT Figure 4 Output inverter IGBT
Turn-off Switching Waveforms & definition of t; Turn-on Switching Waveforms & definition of t,
140 4 350
fitted /\
120 4 Uce 300 / \
_\‘M_
100 4 250
80 4 200 / \\
40 lo 0% 1004 Uce ——l 1c90%
20 < 50 tr
Ic|0%
0 t; : 0d el lot0% x——_—-‘.—_ﬁ_
20 : ! -50 ! . :
0.2 0.25 3 0 0.4 0.45 29 3 3.1 3, 3.3 3.4 35
time (us) time%us)
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Figure 5 Output inverter IGBT Figure 6 Output inverter IGBT
Turn-off Switching Waveforms & definition of tg Turn-on Switching Waveforms & definition of tg,,
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% 100 -
40 | % /7
50
20
Uge90% Ugeton / Uces,
0 0 | | -
tEon
tEoff Ic 1%
20 : : : : ‘ -50 ‘ ‘ ‘
0.1 0 0.1 02 0. 0.4 0.5 0.6 0.7 2.9 3 3.1 3.2 3.3 3.4 3.5
time (us) time(us)
Poss (100%) = 21.01 kW Pon (100%) = 21.01 kW
Eqr (100%) = 2.82 mJ Eon (100%) = 2.49 mJ
teott = 0.54 us teon = 0.31 us
Figure 7 Output inverter FRED Figure 8 Output inverter IGBT
Gate voltage vs Gate charge (measured) Turn-off Switching Waveforms & definition of t,,
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Figure 9 Output inverter FRED Figure 10 Output inverter FRED

Turn-on Switching Waveforms & definition of tq,, Turn-on Switching Waveforms & definition of tg,..
(to = integrating time for Q) (terec= integrating time for E,..)
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tor= 1.00 Us terec = 1.00 us
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Figure 1 IGBT

Typical average static loss as a function of output current

Ploss = f(lou()

Output Inverter Application

General conditions

3phase SPWM
Vgeon = 15V
Veeot = -15V
Rgon 16 Q
Rgnff = 16 Q

Ploss = f(lou()

V23990-P580-A41-PM
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1200V / 35A

Figure 2 FRED

Typical average static loss as a function of output current

100 70
S | S
E % Mi*cosfi = 1 5 60
80 Mi*cosf i= -1
70 30
60
40
50
30
40 /
30 20
20
10 /
10
. — ] /
= Mi*cosfi = -1 4;’__’/___—4 Mi*cosfi = 1
0 L =——— ! 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Tout (4) Tout (4)
At At
T = 150 °C T = 150 °C
Mi*cos¢ from -1 to 1 in steps of 0,2 Mi*cos¢ from -1 to 1 in steps of 0,2
Figure 3 IGBT Figure 4 FRED

Typical average switching loss
as a function of output current

Typical average switching loss

Pioss = f(lout) as a function of output current

Ploss = f(lou()

700 5 400
E é 350 fsw = 16kHz
60.0 fsw = 16kHz '
30.0
50.0
25.0
40.0
20.0
30.0
15.0
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10.0 —
/
100 5.0
/_ __ I
fsw = 2kHz _// fsw = 2kHz
0.0 =] 0.0 ‘
0 10 20 30 40 50 60 Tout (4) 70 0 10 20 30 40 50 60 Tout (4) 70
At At
T = 150 °C T = 150 °C
DClink= 600 \% DClink= 600 \%
fw from 2 kHz to 16 kHz in steps of factor 2 fw from 2 kHz to 16 kHz in steps of factor 2
copyright Vincotech 21 Revision: 1



\Y4

incorech V23990-P580-A41-PM
preliminary datasheet
flowPIM 1 3rd gen Output Inverter Application 1200V / 35A
Figure 5 Phase Figure 6 Phase
Typical available 50Hz output current Typical available 50Hz output current
as a function Mi*cos@ lout = f(Mi*cos @) as a function of switching frequency lout = f(fsw)
60 - 60
N N
h Th=60°C
50 Th = 60°C 50 ~ —
// \ Ny §
40 E— 0 - S
4 —
// ~
30 — | 30
Th=100°C ™
Th =100°C
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0 0
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1 10 100
Mi*cos ¢ Sfow (kHz)
At At
T = 150 °C T = 150 °C
DClink= 600 \ DClink= 600 \
fow = 8 kHz Mi*cos ¢ = 0.8
Ty from 60 °C to 100 °C in steps of 5 °C Ty from 60 °C to 100 °C in steps of 5 °C
Figure 7 Phase Figure 8 Phase
Typical available 50Hz output current as a function of Typical available O0Hz output current as a function
Mi*cos ¢ and switching frequency lout = f(fsw, Mi*cos @) of switching frequency loutpeak = f(fsw)
- 50
%45 \ Th = 60°C
Tout (A) = 40 \
W 46.0-50.0
H42.0-46.0 FY i
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022.0-26.0 E
318.0-22.0 20
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5
0
1 2 4 8 16 32 64 1 10 100
fiw fow (kHz)
At At
T = 150 °C | = 150 °C
DClink= 600 \ DClink= 600 \
T, = 90 °C Ty, from 60 °C to 100 °C in steps of 5 °C
Mi = 0
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flowPIM 1 3rd gen Output Inverter Application 1200V / 35A

Figure 9 Inverter Figure 10 Inverter

Typical available peak output power as a function of Typical efficiency as a function of output power
heatsink temperature Pou=f(Th) efficiency=f(Pou)
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g g
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At At
T = 150 °C T = 150 °C
DClink= 600 \ DClink= 600 \
Mi = 1 Mi = 1
cos ¢= 0.80 cos @= 0.80
fw from 2 kHz to 16 kHz in steps of factor 2 fsw from 2 kHz to 16 kHz in steps of factor 2
Figure 11 Inverter
Typical available overload factor as a function of
motor power and switching frequency Poeak ! Prom=f(Prom.fsw)
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| = 150 °C
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Tn = 90 °C

Motor eff = 0.85
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Package Outline and Pinout
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PRODUCT STATUS DEFINITIONS

Datasheet Status Product Status Definition

This datasheet contains the design specifications for
product development. Specifications may change in any
manner without notice. The data contained is exclusively
intended for technically trained staff.

Target Formative or In Design

This datasheet contains preliminary data, and
supplementary data may be published at a later date.
Vincotech reserves the right to make changes at any time
without notice in order to improve design. The data
contained is exclusively intended for technically trained
staff.

Preliminary First Production

This datasheet contains final specifications. Vincotech
reserves the right to make changes at any time without
notice in order to improve design. The data contained is
exclusively intended for technically trained staff.

Final Full Production

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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