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» High Efficiency three-level half-bridge
e High efficiency IGBT

e Neutral point-Clamped inverter

» Clip-In PCB mounting

» Low Inductance Layout

* Solar -—-”:1*

e UPS

o 10-FZ07NIAOG0SM-P926F45

Maximum Ratings
T1=25°C, unless otherwise specified
Parameter | Symbol | Condition Value [ Unit

Buck Switch\ Out. Boost Switch

Collector-emitter voltage Vies 650 A"
Collector current Ic Tj= Tymax Tg=80 =°C 53 A
Repetitive peak collector current Term tplimited by Timax 180 A
Total power dissipation P Tj= Tymax Tz=80 =C 97 w
Gate-emitter voltage Voes +20 A"
Maximum Junction Temperature Timax 175 °C
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Parameter | Symbol | Conditions Value | _Unit
Buck Diode\ Out. Boost Diode

Peak Repetitive Reverse Voltage VRRM 650 A"
Continuous (direct) forward current If Ti=Timx Ty=80°C 45 A
Surge (non-repetitive) forward current Irsm 50Hz Single Half Sine Wave 500 A
Total power dissipation Pt Ti=Tima Tx=80°C 76 W
Maximum Junction Temperature Times 175 °C
Parameter | Symbol | Conditions Value | Unit
Out. Boost Inv. Diode

Peak Repetitive Reverse Voltage VeeM 650 A"
Continuous (direct) forward current Ir Ti=Timzx T h=80°C 65 A
Repetitive peak forward current IrrM 150 A
Total power dissipation P Ti=Timax Ty=80°C a5 w
Maximum Junction Temperature Timax 175 °C
Module Properties

Parameter Symbol Conditions Value Unit
Thermal Properties

Storage temperature T -40..+125 *C
Operation Junction Temperature Ticp -40.. A+ Ty - 25) °C
Isolation Properties

Isolation voltage Viea DC voltage ty=25 4000 v
Creepage distance min 12,7 mim
Clearance min 9,75 mm
Comparative Tracking Index CTI =200
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Characteristic Values
Buck Switch
Parameter Symbol Conditions Value Unit
Vee [V] | Ve [V | Ic[A] | Ti[ °C]| Min Typ Max
Static
Gat itter threshold volt Veg=V 0,0006 | 33 N 7 v
ate-emitter threshold voltage = .
g Vag(th) |Vee=Ve 125
25 1,67 2,22
Collector-emitter saturation voltage VeEear 15 60 125 1,80 v
150 1,84
. 25 40
Collector-emitter cut-off current I'cgs 0 650 125 HA
. 25 120
Gate-emitter leakage current Iges 20 0 125 na
Internal gate resistance re none Q
Input capacitance Cies 2100
f=1 MHz 0 25 25 pF
Reverse transfer capacitance Cres 7,7
Thermal
Phase-Change
Thermal resistance junction to sink Rhjq) Material 0,98 K/ W
A=3,4W/mK
IGBT Switching
25 115
Turn-on delay time t dgom) 125 117
150 117
Rox = 16 Q 25 18
Rise time t, R, =16 Q 125 19
150 20 ns
25 a5
Turn-off delay time tagem 125 108
150 111
+
15 350 60 55 S
Fall time te 125 8
150 9
Qupwn = 0,7 pC 25 1,128
Turn-on energy (per pulse) Eg  |@wwo = 2,1 pC 125 1,485
Qupwp = 2,5 PC 150 1,571
25 0,220 mws
Turn-off energy (per pulse) E.g 125 0,415
150 0,465
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Buck Diode
Parameter Symbol Conditions Value Unit
V. [V]|Ig[A]|r;[°C]| Min Typ Max
Static
25 2,30 2,6
Forward voltage VE 50 125 1,94 v
150 1,86
25 10
Reverse leakage current I, 665 150 pA
Thermal
Phase-Change
Thermal resistance junction to sink Rugs [Material 1,25 K/ W
A=3,4W/mK
FWD Switching
25 23
Peak recovery current Trrm 125 32 A
150 36
25 30
Reverse recovery time [ 125 124 ns
150 140
di/dt = 2943 Afps 25 0,692
Recovered charge Q, di/dt = 2875 Afps|£15 350 60 125 2,065 uc
di/dt = 2730 Afps 150 2,511
25 0,097
Reverse recovered energy E.. 125 0,340 mWs
150 0,422
25 2675
Peak rate of fall of recovery current (@1 e/ A Ve 125 480 Afus
150 591
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Out. Boost Switch
Parameter Symbol Conditions Value Unit
Vee [V] | Ve [V]| Ic[A] | 5[ °C]| Min Typ Max
Static
. 25 3,3 4 4,7
Gate-emitter threshold voltage Vge(th) Vee=Vee 0,0006 125 \"
25 1,67 2,22
Collector-emitter saturation voltage VeEear 15 60 125 1,80 v
150 1,84
. 25 40
Collector-emitter cut-off current I'egs 0 650 125 pA
. 25 120
Gate-emitter leakage current Iges 20 0 125 nA
Internal gate resistance re none Q
Input capacitance Cies 2100
f=1 MHz 0 25 25 pF
Reverse transfer capacitance Cres 7.7
Thermal
Phase-Change
Thermal resistance junction to sink R th(j-q) Material 0,98 K/ W
A=3,4W/mK
IGBT Switching
25 119
Turn-on delay time t dgom) 125 118
150 119
Rer = 16 Q 25 17
Rise time t, R, =16 Q 125 20
150 21 ns
25 99
Turn-off delay time tagem 125 112
150 115
+
15 350 60 55 G
Fall time te 125 11
150 14
Qupwn = 0,7 pC 25 1,133
Turn-on energy (per pulse) Eg  |@wwo = 2,1 pC 125 1,453
Qupwp = 2,6 PC 150 1,543
25 0,271 mws
Turn-off energy (per pulse) E.g 125 0,490
150 0,549
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Out. Boost Diode
Parameter Symbol Conditions Value Unit
V.[V]|Ig[A]|T;[°C]| Min Typ Max
Static
25 2,30 2,6
Forward voltage Ve 50 125 1,94 \"
150 1,86
25 10
Reverse leakage current I 665 pA
150 -
Thermal
Phase-Change
Thermal resistance junction to sink Rugs [|Material 1,25 K/ W
A=3,4W/mK
FWD Switching
25 24
Peak recovery current Tarm 125 34 A
150 37
25 87
Reverse recovery time to 125 119 ns
150 130
di/dt = 3120 Afps 25 0,701
Recovered charge Q. di/dt = 2136 Afps|£15 350 60 125 2,072 pC
di/dt = 2000 A/ps 150 2,592
25 0,107
Reverse recovered energy E. 125 0,371 mWs
150 0,488
25 2742
Peak rate of fall of recovery current [T s Ly 125 398 Alus
150 488
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Out. Boost Inv. Diode
Parameter Symbol Conditions Value Unit
v.[V] | Ie[A]l|T;[°C]] Min Typ Max

Static

25 1,46 1,9
Forward voltage Ve 75 125 1,42 \Y

150 1,40

25 27
Reverse leakage current I, 650 pA

150 -
Thermal

Phase-Change
Thermal resistance junction to sink Rugs [Material 1,12 K/ W
A=3,4W/mK
Thermistor
Parameter Symbol Conditions Value Unit
[VerlVI VeIVl [1c[al [Tj0°c] | Min | Typ | Max

Rated resistance R 25 21,5 kQ
Deviation of R100 Az |R100=1486 Q 100 -4,5 +4,5 %
Power dissipation P 25 210 mw
Power dissipation constant 25 3,5 mw/K
B-value Bpas/so 25 3884 K
B-value Bias /100 25 3964 K
Vincotech NTC Reference F
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Buck Switch\Out. Boost Switch Characteristics

Typical output characteristics IGBT Typical output characteristics IGBT
Te=1(Ver) Te=1(Ver)
150 150
- A
5 - 4
I < e
X /
120 120 e
g0 D]
&0 60 —
30 30
0 0 j
0 1 5 3 5 i 1 2 3 4 5
Fee (V) Fre (V)
tp= 250 ps 25 OC  ssssssssssss tp= 250 Hs
Vee= 15 vV 125 °C Tj= 150 °C
150 °C = = = = Ve from 7V to 17 Vin steps of 1 V

Typical transfer characteristics IGBT

Transient Thermal Impedance as function of Pulse duration IGBT

Ic=f(Ver) Ly = f{ty)
_ 60 100 —
=
3 g i
X 2 i
% A
z
wE
45
L hil
Al
30 10-L ",'J
yl
J a,5 H
fm’ —az [
Q,1
15 - aas |
- 0,02
7] am 7]
.r'. Q,005
4 a
0 10 T T
0 2 4 5 a 10 103 1072 10+ 100 102 102
Vee (V) L(s)
tp= 100 ps 25 OC  ssssssssssss D= to/T
Vee= 10 v 125 °C Rape)= 0,08 K/W
150 °C == == == = IGBT thermal model values
Ra (K/W) T(s)
9,94E-02 1,63E+00
1,95E-01 2,13E-01
4,61E-01 6,06E-02
1,53E-01 1,16E-02
6,97E-02 2,58E-03
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Buck Diode\Out. Boost Diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f{VE) Zumg = fep)
150 10! i
<) il
= g i
g i
120 % I
¥
100
30
60 - v d D=0,5
) 10 0,2
e 0,1
‘f . " 0,05
30 ~ K 7 a,02
A = 0,01 I
L7 0,005 |
AL 0.000
0 102 LU 1L
0 1 2 3 4 5 10+ 10 102 10+ 109 10t 102
VF[V] t,(s)
t]) = 250 IJS 25 OC ............
T; 125 °C D= tg/ T
150°C = — = = Rugg= 1,25 K/w
FWD thermal model values
R (K/W) T (s5)
8,28E-02 317E+00
1.76E-01 6,05E-01
5,29E-01 1,07E-01
2,56E-01 3.44E-02
1,19E-01 6,15E-03
8,99E-02 8,86E-04
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Out. Boost Inv. Diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
Ir = f{VE) Zups) = f(zp)
250 ot
z 5
= e
= £
200 Rk
100
150 ims
L p
100 D=20,5
10 a 0,2
7 0,1
0,05
50 i 0,02
0,01
0,005
0.000
0 102 1 NI
0 1 2 3 4 5 10+ 104 102 101 100 10t 102
A\ 5(2)
fp = 250 ps 25 O  sesssssssees D= fp,l'T
T 125 0C  — Rings) = 1,12 KW

150 °C = = = =

FWD thermal model values

R (K/W) T (s)

6,88E-02 4,09E+00
1,60E-01 8,43E-01
3,68E-01 1,30E-01
3,14E-01 4, 09E-02
1,57E-01 8,78E-03
4 7T3E-02 1,11E-03

Thermistor Characteristics

Thermistor typical temperature characteristic

Typical NTC characteristic
as a function of temperature

Ry =£(T)
NTC-typical temperature characteristic
25000
g
e
20000
15000
10000
5000
\\H________________
[
25 0 100 12
T(°C)
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Buck Switching Characteristics

Figure 1. IGBT Figure 2. IGBT
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E=f{ig E =1(rg)
g g
£ £
3 3
2 A 2
- .".
- 0
- ot .'..
. -“,.‘
1 T * . Eur t
- Eog Eos
--"" = -E'nf( —————==== — vemaameenit EDH
e PPEREE ssssssssasssfassaatinsnaane mnsae E.g
0 0
0 20 40 50 30 100 120 0 16 32 48 64 80
I (&) By ()
With an inductive load at 25 OC  resssssareases With an inductive load at 25 OC sseeseuesesees
Vee= 350 WV Tg: 125 °C Vee= 350 W T 125 °C
Ver= +15 v 150 °C = = = = Ver= +15 v 150 °C = = = =
Rgn= 16 Q Ie= 60 N
Rgor= 16 o]
Typical reverse recavered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Eree=1{l) Eree=f{rg)
0.8 =06
£ £
.
Erec \\,_
0,6 1= 0,45 ——
- | Eree Rl ST R
L~ rec
P M
0,4 - 0.3 e
- - -‘-‘_-‘-‘-—_.__‘_
_‘__‘——u—.__‘_
/ Erac
0,2 0,15 S
B L pameet e AT,
e """...“.. fremeaa., .‘.1-----..1..|.-1-¢-¢
s Bl
a 1]
0 20 40 50 30 100 120 0 16 32 48 54 80
® L@
With an inductive load at A5 °C  reeneeneeenees With an inductive load at A5 °C  smeneeereenees
Vee= 350 ' Ts: 125 °C Vee= 350 W T 125 °C
Vee= +15 v 150 °C = = = = Vee= +15 v 150 °C = = = =
Rim= 16 0 Ic= 50 A
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Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t=1{I9) t=1(rg
1 1
Z Z
= T Ld(om)
e
/"""— e
0.1 0,1 Ol
o
PP
7 e [
/'_,f
0,01 0,01 = e —
7 i
1
0,001 0,001
0 20 40 60 80 10 12 0 18 32 48 54 a0
I (&) (M
With an inductive load at With an inductive load at
Tj= 150 °C Tj= 150 °C
Vee= 350 v Vee= 350 v
Vee= +15 ' Vee= +15 W
Reon= 16 o] Ig= 60 A
Rof= 16 0
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistar
te=1(Ig) Err = (R gon)
0,2 0,25
T T
= = A b
“ - b = - -
- 02 L
0,15 I L.
0,15
0,1
0,05
0,08
1] 0
a 20 40 60 a0 120 0 16 32 43 64 80
I (8) Ryon (M)
At Ve 350 v 25 OC caseeaacs At Vees 350 Y] P v
Vee= +15 v 125 °C Vee= +15 v 125 °C
Ren= 16 O 150 °C = = = = Ig= 60 A
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Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector current Typical recoved charge as a function of IGBT turn on gate resistor
Qr=1f(Ic) @r = f(R gon)
4 3
g =
] =
@ e @ Teel
PO 2,5 = S ——
3 -=" T Qe
L= ’ // @ 2 S~ —— |
- |
- I S
e / Q
2 1,5
1 *a
1 e A
U0 PSP 0,5
0 0
0 20 40 50 80 100 120 0 16 32 48 64 80
e () Ryon (1)
At Vee: 350 v 25 OC sessssscnsanss At V= 350 Y] 25 OC sessssscnsanas
Vee= £15 v T 125 °C Vee= £15 % T 125 °C
o= 16 o] 150 °C == == == == Ic= 60 A 150 °C == == = -
Figure 11. FWD Figure 12. FWD
Typical peak reverse recovery current current as a function of collactor current Typical peak reverse recavery current as a function of IGBT turn on gate resistor
Ien=f(Ig) Iy = (R zon)
50 100
2 Z
z I
- I -
40 —= = 80 [
"--.‘_________‘___ \
L
IRH
30 o 60
i e 40
RIS L
- T
10 20 - RM
TP IRM
-
a o
0 20 40 50 80 1 120 o 16 32 48 64 80
I (8) B,.. @
At Ve 350 v D5 0L  sssssssssasess At V= 350 W D5 OC  sssssssssasess
Vee= £15 v T 125 °C Vee= £15 % T 125 °C
Reon= 16 o] 150 °C == == == == Ie= 60 A 150 °C == == = -
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Buck Switching Characteristics

Figure 13. FWD Figure 14. FWD
Typical rate of fall of forward and reverse recovery current as a function of collector current Typical rate of fall of forward and reverse recovery current as a function of IGBT turn on gate resistor
di g fdt,di m/dt = (1) dig/dt,di m/dt = f(RE)

10000 10000
) ==: = dig/de
% dig/dt |E =2 g
g di, fdt | —— ;_-.. \ dirfd

8000 - 8000

6000

\ 6000
4000 \ 4000

2000 bt " 2000
NS
T
Feotooam-- o
[i] 1]
1] 20 40 60 a0 a 16 32 48 64 80
Ryoa ()
At Ve 350 v 25 °C At Vee= 350 v
Vee= +15 ' T 125°C — Vee= +15 W
o= 16 s} 150°C = o= = Ie= 50 A
Figure 15. IGBT
Reverse bias safe operating area
Te=f{Vig)
140
)
~ Tcmax
120
\ .
\ ]
100 \ ~
80
60
40
20 E
1)
a 100 200 300 400 500 600 700
Vee (V)
At
Ti= 175 °C
Rgon= 16 0
Rgoff= 16 Q
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Buck Switching Definitions
General conditions
T = 125 °C
R gom = 16 0
R ot = 16 @
Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
150 200
5 %
125 A
I
Eaoft ( 150 c
O Ve
100 g
Vezson | ). T Veesow Vee
25 \ 100 P
I y e Vae
Ldon /
50 @ £
Leoff )
25 / i — Ves
T ——Ig10% | CEa%
e {5 —
o
teon
-25 50
0,1 -0,02 0,06 0,14 0,22 0,3 0,38 2,88 2,97 3,06 3,15 3,24 3,33 3,42 3,51
t(us) f(ps=)
ez (0%) = = v Vez (0%) = EE v
Ve (100%) = 15 v Ve (1009) = 15 v
Ve (1009) = 350 % Ve (100%) = 350 v
I1c(100%6) = 60 A 1¢(100%) = 60 A
taorr= 0,108 ps taen = 0,117 ps
tEof= 0,153 ps tEon= 0,279 ps
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
150 200
% %
125
fitted Vee 150
Iz S ——— I
c
100 fl'
|
/ Teaon Vee
75 100
Ic. 002
T Tceo t.
50 1
\ IC‘W% 50
25 Y
|I 1 \ﬁ
I Tead, . 109
; —
t;
-25
0 0,025 0,05 0,075 0,1 0,125 0,15 -50
3,05 3,1 3,15 3,2 3,25 3,3
£(ps) t(ps)
Ve(1009%) = 350 v Ve (100%%) = 350 v
Ic(100%) = 60 A Ic(100%) = 60 A
te= 0,008 ps tr= 0,019 ps
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Figure 5. IGBT Figure 6. IGBT
Turn-off Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEan
125 125
Y%
Ioig % Fan E,
EDE on
100 s
P 100 —
||
7 i 75
50 + 50
25 25
1
GE90% YaE 103 y Vez 30
a o] S |
ot Lgon
-25 -25
-0,1 -0,05 0 0,05 0,1 0,15 0,2 2,9 2,98 3,06 3,14 3,22 33 3,38
£(ns) (=)
P (100%) = 20,97 kw Pon (100%) = 20,97 kw
E o (10096) = 0,42 mJ Eox (1009%) = 1,49 mJ
tEpE= 0,15 ps tEon= 0,28 ps
Figure 7. FWD
Turn-off Switching Waveforms & definition of trr
150
% I3
100
b
50
0 ~ =
_- [ IREF 0%
- &n -
-
-50 1 ~Topugge
IzRM100%
fiitted
-100 ——
-150
3 3,08 3,16 3,24 3,32 3,4
t(ps)
Va(10006) = 350 v
15(1000) = 80 A
Iggu (10028) = -32 A
b= 0,124 Hs
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Buck Switching Definitions
Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of tu. (t.. = integrating time for @.) Turn-on Switching Waveforms & definition of tow. [t integrating time for E.
150 125
Y% %
Is Qe
" 100 -
100 ——— — P
7 tou 75 TErec
50 .
50
1}
25
-50 Fre:
. B I
-100 -25
2,95 3,07 3,19 3,31 3,43 3,55 2,95 3,07 3,19 3,31 3,43 3,55
£(ps) t(ps)
15(100%) = 60 A Prec (100%) = 20,97 lw
Qe (100%%) = 2,07 pc Erec(10093) = 0,34 mJ
tor= 0,25 Hs FErec = 0,25 ps
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Out. Boost Switching Characteristics

IGBT Figure 2. IGBT

Figure 1.
Typical switching energy losses as a function of collector current Typical switching energy losses as a function of gate resistor
E=f{ig E =1(rg)
g g
g ) Eon
u iy Em
3 3 Eon
L2
2 2
Eoe
1 = E 1
-
== E““ Eqit
I — e Eo
B Y C TP TELEE bl Eog
0 0
0 20 40 50 30 100 120 0 16 32 48 64 80
I (&) By ()
With an inductive load at 25 OC  resssssareases With an inductive load at 25 OC sseeseuesesees
Vee= 350 WV Tg: 125 °C Vee= 350 W T 125 °C
Vo= +15 v 150 °C == == == == Vee= +15 v 150 °C == = = =
Rgon= 16 Q Ig= 60 A
Rgor= 16 o]
Typical reverse recavered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Eree=1{l) Eree=1f{rg)
0.8 =08
z ]
s s
= - - E\"EE = \
-1 \
= 8
0,6 - 0.6 .
= \
.- - Erec \‘
b -
7 / B
- - = -~
- ~
0,4 1 // Ot ~ =
- T -
j \ R
- / --._._________‘___‘::‘__;: Epee
E,
- rec
E,
0,2 '/ e 0,2
pare] ..-_..--"“' sasssssaifisisemans Eyee
a 1]
0 20 40 50 30 100 120 0 16 32 48 54 80
® L@
With an inductive load at A5 °C  reeneeneeenees With an inductive load at A5 °C  smeneeereenees
Vee= 350 ' Ts: 125 °C Vee= 350 W T 125 °C
Vee= +15 v 150 °C = = = = Vee= +15 v 150 °C = = = =
- 16 0 Ic= 50 A
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Out. Boost Switching Characteristics
Figure 5. IGBT Figure 6. IGBT
Typical switching times as a function of collector current Typical switching times as a function of gate resistor
t=1f(I) t=1(rg
1 1
Z Z
= T Lagon)
L | —— tapem
P Ei(om) /—-————
0.1 ¢ 0,1 =]
d(off) 2
oz
£,
- £
L /‘___,_—..--—-
| "
=] ——-
"
] | —T & 7/ t
"]
0,01 ] 0,01 va
T 7
0,001 0,001
0 20 40 60 80 100 120 0 16 32 48 64 80
@ R
With an inductive load at With an inductive load at
Tj= 150 °C Tj= 150 °C
Veg= 350 v Vep= 350 v
Vee= *15 \ Vee= £15 \
Roon= 16 Q Ie= 60 A
Roo = 16 o]
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of collector current Typical reverse recovery time as a function of IGBT turn on gate resistor
te=1(Ig) Err = (R gon)
0,2 0,2
A < -~
- trr
0,15
[
0,1
0,05
0
0 20 40 60 80 120 i 16 32 48 64 30
I (8) Ryon (M)
At Ve 350 i 25 O secsscacsacnes At Vee= 350 \ P v
V= *15 v T 125 °C Vee= *15 v T 125 °C
e 16 o] 150 °C = = = = Ic= 60 A 150 °C = = = =
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Out. Boost Switching Characteristics
Figure 9. FWD Figure 10. FWD
Typical recovered charge as a function of collector current Typical recoved charge as a function of IGBT turn on gate resistor
Q-=1(Ic) @r=f(Rzon)
4 3
o o
] El .
& ] ~
. @ = =~
- 2,5 B
3 —3= \ I SR I/ 8
-7 | Qr 2 e
- - / U
- ”
2 — / 1,5
L
7
P 1
* Q.
1 Cd Ty o e
0 0
0 20 40 &0 80 120 0 16 32 48 64 80
e () Ryon (1)
At Vee: 350 v 25 OC sessssscnsanss At V= 350 Y] 25 OC sessssscnsanas
Vee= £15 v T 125 °C Vee= £15 % T 125 °C
son = 16 o 150 °C = = = = Ic= 60 A 150 °C = = = =
Figure 11. FWD Figure 12. FWD
Typical peak reverse recovery current current as a function of collactor current Typical peak reverse recavery current as a function of IGBT turn on gate resistor
Ign=fId) Tny = (R son)
50 80
2 Z
z I !
E &
I
40 g m— B &
R P 80
Igm i
30
40
i, [RRRE ST TIUPVR Y
Irm
e eee o _ | Iam
20 =
T
10 |
Ixm
a o
0 20 40 50 80 100 120 o 16 32 48 64 80
I (&) B @)
At Vee 350 W D5 0L  sssssssssasess At V= 350 W D5 OC  sssssssssasess
Vee= £15 v T 125 °C Vee= £15 % T 125 °C
Boon= 16 0 150 °C = = = = Ic= 60 A 150 °C = = = =
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Out. Boost Switching Characteristics
Figure 13. FWD Figure 14. FWD
Typical rate of fall of forward and reverse recovery current as a function of collector current Typical rate of fall of forward and reverse recavery current as a function of IGBT turn an gate resistor
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Figure 15. IGBT
Reverse bias safe operating area
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General conditions
T; = 125 °C
Rgon = 16 0
R gor = 16 ©
Figure 1. IGBT Figure 2. IGBT
Turn-off Switching Waveforms & definition of tdoff, tEoff (tEoff = integrating time for Eoff) Turn-on Switching Waveforms & definition of tdon, tEon (tEon = integrating time for Eon)
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ez (0%) = = v Vez (0%) = EE v
Ve (100%) = 15 v Ve (1009) = 15 v
Ve (1009) = 350 % Ve (100%) = 350 v
I1c(100%6) = 60 A 1¢(100%) = 60 A
taor= 0,112 s taon = 0,118 s
tEof= 0,175 ps tEon= 0,277 ps
Figure 3. IGBT Figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
150 200
% %
125 Ic
I fitted Vee 150
c \ ]
100 -
T fcoow Vee
75 "" 100 p
\ + lceo%
/_ ) Tceon t
50
_J\_ Icam 50
\
25 -
\ I \
| ey 0 i
’ —
t
-25
0,02 0,05 0,08 0,11 0,14 0,17 -50
3,05 3,1 3,15 3,2 3,25 3,3
t(ps) t(ps)
Ve (1008) = 350 v Ve (100%) = 350 v
Ic(100%) = 60 A Ic(100%) = 60 A
te= 0,011 ps tr= 0,02 ps
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IGBT Figure 6. IGBT

Figure 5.
Turn-off Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
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Figure 7. FWD
Turn-off Switching Waveforms & definition of trr
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Figure 8. FWD Figure 9. FWD
Turn-on $witching Waveforms & definition of t.. (k.. = integrating time for &) Turn-on $witching Waveforms & definition of tow. [t integrating time for E.
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Version Ordering Code in DataMatrix as in packaging barcode as
without thermal paste 12 mm housing 10-FZD7NIAOG0SM-P926F43 P926F43 Pa26F43
Faxi Name Date code UL & Vinco Lot Serial
NNNNNNNN WY UL HN-NNNNNNNNNNNNNN WWYY UL Vinco LLLLL 5555
Vinca LLLiL 5555 . Type Lot number Serial Date code
Datamatrix
I i d = i fmd 1= -TTT LLLLL 5555 WWYY
Pin table [mm]
Pin X Y Function 5,3.{’
1 33,6 0 G2 (CQ
2 30,8 0 52 [ 22,7 -
3 22 0 DC- 642 207
4 19,2 0 DC- -
5 10,1 0 GND L 20,0 |
[ 2,8 0 54
7 4] 0 Gq
8 0 7,1 Line - 1218 14 15 _16 17 161 =
5 5 = v e e o e e ee || ——
10 0 | 127 ne | P43 o
11 0 15,5 Line kel 1 19 -
12 | 0 |226 G3 : ® e’
13 2,8 | 22,6 s3 ' @, Y B | 0
14 | 10,1 | 22,6 GND [ | e’ B ! M\ I ] i
15 | 19,2 | 22,6 DC+ o’ @2" \¢
16 22 22,6 DC+ = > \
17 30,8 22,6 51 (D q
18 | 33,6 | 22,6 G1 i a?eé 650 ote? 0261 -I\ -
19 | 33,6 | 148 | nTC1 T®r__=u S 91
20 33,6 8,2 NTC2 L] B | i
= X
%68
55 0.2
574
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15,16
@ DC+
™ D1
G1 13-_|
s$1 17 -_:
=
e D3 D5
ol T
§3 13
Line @l I 9 P} GND
8,9,10,11 5,14
e D4 D&
G4 7 d K K
sS4 6
T2 D2 N
G2 1 -_I
NTC
s2 2
> & DC- NTC1 NTC2
34 19 20
D Component Voltage Current Function Comment
T1,T2 IGBT 650V 2x30A Buck Switch
D5, D6 FWD 650V 50A Buck Diode
T3, T4 IGBT 650V 2x30A Out. Boost Switch
D1,02 FWD 650V S0A Out. Boost Diode
D3,D4 FWD 650V 75A Out. Boost Inv. Diode
NTC NTC - - Thermistor
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Packaging instruction
Standard packaging quantity (SPQ) 135 | >5SPQ Standard | <SPQ Sample
Handling instruction
Handling instructions for flow 0 packages see vincotech.com website.
Document No.: Date: Modification: Pages
10-FZ0O7NIADG0SM-P926F43-D1-14 13 Apr. 2015
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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