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flow NPC 2 1200V / 200 A

e Three-level topology
e High efficiency
e Low inductive package

e Solar Inverters
y: -

I
P

® 30-FT07NIB200SG02-L965F08 ._IK} x N
e 30-PTO7NIB200SG02-L965F08Y I 1
Maximum Ratings
7i= 25 °C, unless otherwise specified
Parameter Symbol Condition Value Unit
Buck Switch
Collector-emitter voltage Vees 650 Y
Collector current Ic Tj = Timax Ts = 80 °C 162 A
Repetitive peak collector current Icrm tp limited by Tjmax 600 A
Total power dissipation Prot Tj = Timax Ts = 80 °C 318 w
Gate-emitter voltage Vaes +20 Y
_— . tsc T; < 150 °C 5 us
Short t rat
ort circult ratings Ve Veg = 15V 400 v
Maximum junction temperature Timax 175 °C
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Maximum Ratings

Ti= 25 °C, unless otherwise specified

Parameter Symbol Condition Value Unit

Boost Switch

Collector-emitter voltage Vees 650 Y
Collector current Ic Tj = Tjmax Ts = 80 °C 176 A
Repetitive peak collector current Icrm t, limited by Tjmax 600 A
Total power dissipation Prot Tj = Tjmax Ts = 80 °C 290 w
Gate-emitter voltage Ves +20 \Y
Short circuit ratings ]t/sccc ;’GES: f(S) \°/C 320 |.\1/s
Maximum junction temperature Timax 175 °C

Buck Diode

Peak Repetitive Reverse Voltage Virm 650 \Y
Continuous (direct) forward current Ir Tj = Tjmax Ts = 80 °C 132 A
Repetitive peak forward current Irrm 400 A
Total power dissipation Prot Tj = Tjmax Ts = 80 °C 174 w
Maximum Junction Temperature Timax 175 °C

Boost Diode

Peak Repetitive Reverse Voltage Virm 1200 Y
Continuous (direct) forward current Ir Tj = Tjmax Ts = 80 °C 120 A
Total power dissipation Prot Tj = Tjmax Ts = 80 °C 248 w
Maximum Junction Temperature Timax 175 °C
Sw. Protection Diode

Peak Repetitive Reverse Voltage Virm 650 Y
Continuous (direct) forward current Ir Tj = Tjmax Ts = 80 °C 36 A
Repetitive peak forward current Irrm 60 A
Total power dissipation Prot Tj = Tjmax Ts = 80 °C 59 w
Maximum Junction Temperature Timax 175 °C
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Maximum Ratings
Ti= 25 °C, unless otherwise specified
Parameter Symbol Condition Value Unit
Module Properties
Thermal Properties
Storage temperature Tstg -40...+125 °C
Operation temperature under switching condition Tiop -40...(Tjmax - 25) °C
Isolation Properties
DC Test Voltage* t,=25S 4000 Y
Isolation voltage Visol
Equivalent AC Voltage t, = 1 min 2500 Y
Creepage distance min. 12,7 mm
Clearance min. 12,7 mm
Comparative Tracking Index CTI > 200

" 100 % tested in production
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Characteristic Values
Parameter Symbol Conditions Value Unit
Ve [V] Ves [V1| Ic [A]
Ves [V] Vos [V1| Ib [A] | T; [°C] Min Typ Max
o Ve [V]] Ir [A]
Buck Switch
Static
Gate-emitter threshold voltage Veeeny  |Vee = Ve 0,0032 |25 4,2 51 5,6 Vv
Collector-emitter saturation voltage Veksat 15 200 25 1,38 1,83 2,22 Vv
Collector-emitter cut-off current Ices 0 650 25 11,2 HA
Gate-emitter leakage current Iges 20 0 25 600 nA
Internal gate resistance rg none Q
Input capacitance Cies 12400
If= 1 MHz 0 25 25 pF
Reverse transfer capacitance Cres 360
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 0,30 K/W
A = 3,4 W/mK
Dynamic
: 25 137
Turn-on delay time td(on) 125 140
- 25 14
Rise t tr
ise time Rett = 2 Q 125 15 ns
Rgon = 2 Q
Turn-off delay time ta(off) ¢ igs ;?i
+15 350 121
Fall time ¢ 25 7
! 125 12
Qrrwp = 4,8 pC 25 1,215
- Eon
Turn-on energy (per pulse) Ourun = 9.2 1IC 125 1.923 e
Turn-off energy (per pulse) Eoft 25 0,909
125 1,585
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Characteristic Values
Parameter Symbol Conditions Value Unit
Vee [V] Vor [V]| Ic [A]
Ves [V] Vos [V1| Ib [A] | T; [°C] Min Typ Max
6 Ve [V1]| Ir [A]
Boost Switch
Static
Gate-emitter threshold voltage Veeeny  |Vee = Ve 0,0032 |25 51 5,8 6,4 Vv
25 0,93 1,49 1,77
-emi i VeEsa
Collector-emitter saturation voltage CEsat 15 200 125 1,66 Vv
Collector-emitter cut-off current Icks 0 650 25 10,8 HA
Gate-emitter leakage current Iges 20 0 25 1200 nA
Internal gate resistance rg 1 Q
Input capacitance Cies 12320
f= 1 MHz 0 25 25 pF
Reverse transfer capacitance Cres 366
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 0,33 K/W
A= 3,4 W/mK
Dynamic
: 25 163
Turn-on delay time td(on) 125 166
. . 25 18
Rise time b Rt = 2 Q 125 22
Reon =2 Q 25 260 ns
Turn-off delay time td(ofr) 125 295
+15 350 121
Fall time ¢ 25 67
! 125 88
j Qwrwp = 7,2 UC 25 1,531
Turn-on energy (per pulse) Eon Ouewn, = 16,4 LC 125 2,389 w
25 3,141 ms
Turn-off energy (per pulse) Eoft 125 4,557
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Characteristic Values

Parameter Symbol Conditions Value Unit

Vee [V1] Ic [A]
Vos [V1| I [A] | T [°C1| Min | Typ | Max
Ve [V]]| Ir [A]

Vee [V]
Ves [V]

Buck Diode

Static
25 1,65 1,77
Forward voltage Ve 200 125 1,60 \
150 1,58
Reverse leakage current Iy 650 25 10,6 HA
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 0,55 K/W
A = 3,4 W/ mK
Dynamic
25 167
Peak recovery current Irrm 125 210 A
Reverse recovery time t 25 49 ns
¥ i 125 76
di/dt = 8324 A/us 25 4,801
. +
Recovered charge Q di/dt = 9600 A/pis 15 350 121 125 9,186 uc
25 1,130
Reverse recovered energy Erec 125 2,121 mWs
. 25 4342
Peak rate of fall of recovery current (dirt/dt) max 125 3296 A/us
Boost Diode
Static
Forward voltage Vi 150 25 2,39 2,49 v
9 " 150 2,40
25 240
Reverse leakage current Iy 1200 HA
150 28000
Thermal
phase-change
Thermal resistance junction to sink Ruwgs) |material 0,38 K/W
A = 3,4 W/ mK
Dynamic
25 196
Peak recovery current Irrm 125 245 A
Reverse recovery time t 25 42 ns
Y " 125 148
di/dt = 6421 A/us 25 7,227
v +15 350 121
Recovered charge % aizae = 7125 Azps 125 16,387 ue
25 1,757
Reverse recovered energy Erec 125 4,325 mWs
. 25 15923
Peak rate of fall of recovery current (dirt/dt) max 125 11505 A/us
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Characteristic Values
Parameter Symbol Conditions Value Unit
Vee [V] Vee [V] | Ic [A] )
Ves [V] Vos [V]| Ip [A] | T;[°C]| Min Typ Max
Ve [V]1]| Ir [A]
Sw. Protection Diode
Static
Forward voltage Ve 30 iio 1:;’: 1,87 \Y
Reverse leakage current I 650 25 0,36 A
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 1,61 K/W
A= 3,4 W/mK
Thermistor
Rated resistance R 25 22 kQ
Deviation of R Arr Rio = 1484 Q 100 -5 5 %
Power dissipation P 25 5 mwW
Power dissipation constant 25 1,5 mW/K
B-value Bpssso) |Tol. £1 % 25 3962 K
B-value Bs/i00) |Tol. £1 % 25 4000 K
Vincotech NTC Reference I
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Buck Switch Characteristics
figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical out put characteristics
Ic = f(Vc) Ic = f(VcE)
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g f . 9v L/
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ol 4
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’ 15V y
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/] —17V /
A /
300 4 300
/
200 200 /
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%,———_
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Vee (V) Vee (V)
tp = 250 us 25 OC  esesccsscccss tp = 250 us
Vee = 15 \% Tj: 125 °C T = 125 °C
150 °C —— - Vee from 7V to 17 Vin steps of 1 V
figure 3. IGBT figure 4. i(ci:3)
Typical transfer characteristics Transient thermal impedance as function of pulse duration
Ic = f(Vgr) Zings) = f(tp)
’350 100
3 g
5 £
g
200 3 | —
101 e ol
150 /
100
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10- 02 ]
_/ 0,1
0,05
50 / 0,02
—0,01
0,005
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Vee (V) ()
tp = 100 us 25 ©OC  esecssesscss D = /T
Ve = 0 \ Tj: 125 °C Rtns) = 0,30 K/W
150 °C == == == = IGBT thermal model values
R (K/W) T (s)
5,84E-02 4,27E+00
5,19E-02 1,01E+00
5,81E-02 1,59E-01
8,89E-02 3,67E-02
2,61E-02 9,09E-03
1,53E-02 9,16E-04
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Buck Switch Characteristics
figure 5. IGBT figure 6. IGBT
Gate voltage vs gate charge Saf e operating area
Ve = f(Qc) Ic =f(Vcr)
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Ic= 200 A D = single pulse
Ts = 80 oC
Ve = +15 \%
Tj= Tjmax °C
figure 7. IGBT figure 8. IGBT
Short circuit duration as a function of Vg Typical short circuit current as a function of Vg,
tpsc = f(Ver) Isc = f(Var)
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Boost Switch Characteristics
figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical output characteristics
Ic = f(Vce) Ic =f(Vc)
650 650
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100 /
50 / d 50
0 = 0
0 1 2 3 4 0 1 2 3 4 5
Ve (V) Ve (V)
tp = 250 s ] 25 OC  ecsssesccces tp = 250 us
Ve = 15 v T 125 °C Ty = 125 °oC
Vge from 7V to 17 Vin steps of 1V
figure 3. IGBT figure 4. IGBT
Typical transfer characteristics Transient thermal impedance as function of pulse duration
Ic = f(Var) Zings) = f(tp)
240 10t
< o
~ 3
10 // %
&
180 //
/ 100
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. : —0,5
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.'. 0,1
60 K 0,05 i
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4/.-'. —
0 10- 1
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Vee (V) t(s)
tp = 100 us - 25 OC  esescccccccs D = to/T
Vee = 0 Y ” 125 OC e Rugs) = 0,33 K/W
IGBT thermal model values
R (K/W) T (s)
9,52E-02 2,20E+00
5,70E-02 3,31E-01
9,58E-02 8,43E-02
6,81E-02 2,66E-02
1,14E-02 2,55E-03
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Boost Switch Characteristics
figure 5. IGBT
Ic =f(Ver)
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D = single pulse
Ts = 80 oC
Ve = +15 Y
Tj= T jmax oC
Copyright Vincotech 11

04 Apr. 2017 / Revision 1



v
30-FTO7NIB200SG02-L965F08
30-PTO7ZNIB200SG02-L965F08Y

datasheet
Vincotech
Buck Diode Characteristics

figure 1. FWD figure 2. FWD
Typical forward characteristics Transient thermal impedance as a function of pulse width
Ir = f(V§) Zgs) = f(tp)
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o
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0 102 }
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Ve (V) £ (s)
tp = 250 us 25 OC  seescescsccs D= tp/ T
T;: 125 °C — Rugs) = 0,55 K/W
150 °C == == = = FWD thermal model values
R (K/W) T (s)
6,80E-02 4,53E+00
7,78E-02 9,81E-01
1,35E-01 1,52E-01
2,08E-01 3,50E-02
3,75E-02 5,94E-03
2,03E-02 7,75E-04
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Boost Diode Characteristics

FWD figure 2.

datasheet

FWD

Transient thermal impedance as a function of pulse width

Ir = f(Vr) Zugs) = f(tp)
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Copyright Vincotech

FWD thermal model values

R (K/W)
4,05E-02
4,94E-02
8,90E-02
1,31E-01
4,31E-02
2,25E-02

13

T (s)
5,75E+00
1,04E+00
1,83E-01
4,42E-02
1,33E-02
1,80E-03
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Sw. Protection Diode Characteristics
figure 1. FWD figure 2. FWD
Typical forward characteristics Transient thermal impedance as a function of pulse width
Ir = f(Vr) Zugs) = f(tp)
~120 10t
= A g
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FWD thermal model values

R (K/W) T (s)

1,05E-01 3,05E+00
1,86E-01 2,04E-01
8,60E-01 3,00E-02
3,40E-01 8,15E-03
1,24E-01 1,07E-03

Thermistor Characteristics

figure 1. Thermistor

Typical NTC characteristic
as a function of temperature
R =f(T)

NTC-typical temperature characteristic
25000

20000 \
15000 \
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5000

R(Q)

25 50 75 100 125
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(q) E=f(Ry)
g’ g°
E / Eon C
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/ 6
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f"""".
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With an inductive load at 25 OC essecsseescee With an inductive load at 25 OC ceescesccoecee
Vee= 350 \4 Tj: 125 °C Veg= 350 \ Ty 125 °C
Vee= +15 \ Vee= *15 \
Rgon= 2 Q Ic= 121 A
Rgotr = 2 Q
figure 3. FWD figure 4. FWD
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Erec=f(ld) Erec=f(Rg)
4 3
I Q3
Q
2
d J
o w5 —\
3 Epec \
/ 5 \\
R ,/ L \““
*, [ ————r—
.". Erec
woeet” o 1 e
1 =T ke L TTTTINN SO
i oe seevcerdecannss o| Erec
0 0
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Ic (&) rg ()
With an inductive load at 25 °C seseesesecces With an inductive load at 25 ©OC sessecsencene
Vee= 350 \ Tj: 125 °C Veg= 350 \ Ty 125 °C
Vee= +15 \ Vee= *15 Vv
Rgon= 2 Q Ic= 121 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=f(ld) t=f(Rg)
1 1
- @ ]
% = Laorn ]
-] tacon) T
Laofr) —
L
01 on) 0,1 ]
L
—
— t, (_,_....--""
--"’-—“-‘ t; j —
0,01 0,01 7 tf:
0,001 0,001
0 50 100 150 200 250 1 2 3 4 5 6 7 8 9
Ic () 5 (@)
With an inductive load at With an inductive load at
Tj= 125 °C Tj= 125 °C
Vee= 350 \ Vee= 350 \
Vee= +15 \ Vee= *15 \
Rgon= 2 Q Ic= 121 A
Rgofr = 2 Q
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
ter=f(Ic) trr = f(R gon)
0,12 0,16
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- z
t, t
0,09 / - 0,12 L
e
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Rgon= 2 Q Ic= 121 A
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Buck 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
Qr=f(Ic) Qr = f(Rgon)

16 12
g g
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[
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Vee=  #15  V T} 125 0C  m—— Vee= 15  V T} 125 °C
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figure 11. FWD figure 12. FWD
Typical peak reverse recovery current current as a function of collector current Typical peak reverse recovery current as a function of IGBT turn on gate resistor
Irm = f(lc) IrM = f(R gon)
250 300
< =<
S; / IRM :
H &
= 250 \
200 .
e LY \
I T 5
“ e 200 o AN
150 2 P \
150 - \‘\__
100 ""-.-., \M,._ P
100 e = RM_ |
., & (T P
50
0 0
0 50 100 150 200 250 o 1 2 3 4 5 6 7 8 9
JAG)] Rgon (@)
At Ver 350 Vi 25 OC essessesesses At Vegs= 350 vV 25 OC sesseessssase
Vee= +15 \ T 125 °C  — Vee= +15 \ T} 125 °C
Rgon= 2 Q Ic= 121 A
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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
dip/dt,dirr/dt = f(Ic) dip/dt,dir/dt=f(Rg)
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figure 15. IGBT
Reverse bias safe operating area
Ic=f(Vce)
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Buck Switching Characteristics
General conditions
T = 125°C
Rgon = 2Q
R gost = 2Q
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)
125 300
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100 e - p VA Zas
:] V N \w
;\}0\590% cE90% 200
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Vee(0%) = -15 \4 Ve (0%) = -15 \
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1¢(100%) = 121 A 1¢(100%) = 121 A
tdoff = 0,214 us tdon = 0,140 us
LEoff = 0,289 us tEon = 0,225 us
figure 3. IGBT figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
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0,22 0,24 0,26 0,28 0,3 0,32 0,34 -50
3,06 3,074 3,088 3,102 3,116 3,13
t (us) t(us)
Vc(100%) = 350 v Vc(100%) = 350 \
1¢(100%) = 121 A 1¢(100%) = 121 A
ti= 0,012 us tr= 0,015 us
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figure 5. IGBT figure 6. IGBT
Turn-of f Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
125 125
%
° Ic 1o % Pon
100 100
Pog For / Fon
75 / 75 /
50 / 50 /
25 25
VaE90y Ve 100 Ve
0 = ! 0 ——— -
tEoff .I, LEon
-25 -25
0,01 0,09 0,17 0,25 0,33 0,41 2,91 3,03 3,09 3,15 3
£(us) t (us)
Pott(100%) = 42,21 kw Pon(100%) = 42,21 kw
Eotr (100%) = 1,59 m Eon (100%) = 1,92 mJ
Eroff= 0,29 Hs tion= 0,23 us
figure 7. FWD
Turn-off Switching Waveforms & definition of trr
200
%
Iy
100
tl'l'
NG fitted
_\\ Irrm 109
-100 7
Irrm 90%
~ Irrm100%
-200
3,06 3,09 3,12 3,15 3,18
t (us)
V (100%) = 350 v
17 (100%) = 121 A
Irrm (100%) = -210 A
tre= 0,076 s
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figure 8. FWD figure 9. FWD
Turn-on Switching Waveforms & definition of to, (tor = integrating time for Q,) Turn-on Switching Waveforms & definition of t tpo = integrating time for E,

150

% %
Ql’
100 Erec
Ir ¢ 100
50 2 / tErec

-50 / Prec

0
-100
-50
-150
-200 -100
3,07 3,11 3,15 3,19 3,23 3,27 3,07 3,11 3,15 3,19 3,23 3,27
t(ps) t(ns)
1¥(100%) = 121 A Prec (100%) = 41,01 kw
Q+(100%) = 9,19 ucC Erec (100%) = 2,12 mJ
tor= 0,15 s tErec = 0,15 Hs
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Boost Switching Characteristics

figure 1. IGBT figure 2. IGBT

Typical switching energy losses as a function of gate resistor

Typical switching energy losses as a function of collector current

E =f(l¢) E =f(Ry)
~8

2 8
d 2
bl q

Eoir
6

/ . //

/ 40°°) Eon

. Eost

ob Eosr

4 ey
lhesee" 4 —
,.--"". o
__..._,.-- /"' Eon .-=,.q:'.........- ............... Eo
A yooo®
_ae*” ..-E‘"I
2 9 Ty
g RRTLY o 2
- oy Tl
I semsee?
0
0 50 100 150 200 250 0
I ® 0 2 4 6 8 R (D) 19
With an inductive load at 25 OC esseesseescce With an inductive load at 25 OC ceesceecccecce
Vee= 350 \ Tj: 125 OC e Vee= 350 \4 Ty 125 °C
Vee= +15 \ Vee= *15 \
Rgon= 2 Q Ic= 121 A
Rgotr = 2 Q
figure 3. FWD figure 4. FWD
Typical reverse recovered energy loss as a function of collector current Typical reverse recovered energy loss as a function of gate resistor
Erec=f(ld) Erec=f(Rg)
6 6
> | Q3
2 rec 2
8 / £
Q Qg

5 Y \
/ o
3 / 3
Erec

/ .---"'.
2 —tat? 2
Lefee® - ey TTETSN CLTTYY Py
e eseecieased roceacccnane see| Erec
1 e 1
0 0
0 50 100 150 200 250 0 2 4 6 10
Ic (A) rg ()
With an inductive load at 25 OC esceccerecces With an inductive load at 25 OC sssssssssccce

Vee= 350 v Ty 125 °C e Vee= 350 v T 125 °C

Vee= +15 \ Vee= +15 \"

Rgon= 2 Q Ic= 121 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=f(ld) t=f(Rg)
1 1
2 w
S g
~ —— AT
n t
Lacofr) /‘." eememer—=1 L (om)
B /"""""""-——-—
tacon)
01 —~— 0,1 t
.
ke
T
t, /
’_,..--—'"""" T
/""‘ /
/" /
~
0,01 0,01
0 50 100 150 200 250 0 2 4 6 8 10
Ic () 5 (@)
With an inductive load at With an inductive load at
Tj= 125 °C Tj= 125 °C
Vee= 350 \ Vee= 350 \
Vee= +15 \ Vee= *15 \
Rgon= 2 Q Ic= 121 A
Rgofr = 2 Q
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
ter=f(Ic) trr = f(R gon)
0,16 0,4
q ___.--—"""'--—'"--—'-— L q
B & ¢
« ’/ / r
0,12 0,3 /
0,08 02 //
coossssasfesessmecsoses of Ly
0,04 ceeso 01 I
e T seansmee ceosocee® tor
IPPRt Dl
aofeee®
0 0
0 50 100 150 200 0 2 4 6 10
Ic (&) Rgon (@)
At Vg 350 \ 25 °C - . At Vee= 350 \ 25 OC cecceccecccee
Ver= +15 Vv 5 125 OC Vep= +15 vV i 125 OC e
Rgon= 2 Q Ic= 121 A
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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
Qr=f(Ic) Qr = f(Rgon)
25 20
g g
S 3
< /— Q: <
20

s &
. /

10
10

——

..... T ES [LTIETTIPOROOYS RS s X
. s
.'-l'.
5 —eveat
0 0
0 50 100 150 200 250 0 2 4 6 10
Ic (&) Ryon ()
At Ver= 350 vV 25 ©OC essessescsses At Veg= 350 \Vi 25 OC sessescsscecs
Vee= 5V TV 125 0C  m——— Vee= 15  V 1§ 125 °C
Rgon= 2 Q Ic= 121 A
figure 11. FWD figure 12. FWD
Typical peak reverse recovery current current as a function of collector current Typical peak reverse recovery current as a function of IGBT turn on gate resistor
Irm = f(Ic) IrM = f(R gon)
300 350
2 b Ixm S
e
350 " 300
/ et s
were s
7 250 [—
200 / et Y \
oe*® .'-
q oo 200 \\
150 - T,
o 150 oo
it ST Irm
100 ...-......-.....- I
100 eeseesd Ipy
50 50
0 0
0 50 100 150 200 250 o 2 4 6 8 10
I (A) Ryon (O
At Ver 350 Vi 25 OC essessesesses At Vegs= 350 \Vi 25 OC sessesssscase
Vee= +15 \ T 125 °C  — Vee= *15 \ T} 125 °C
Rgon= 2 Q Ic= 121 A
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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
dip/dt,dirr/dt = f(Ic) dip/dt,dir/dt=f(Rg)
20000 235000
2 dig/dt =|= = s \ digfdt ===
g g .
3 di/dt | "] 2 30000 dipyde
3 3 \
15000
25000
] \
_____.-—-""‘____....-—-—-". 20000 v
e
10000 ‘/ _'-—_.ﬁ"‘-: . 15000 \ \
.---_.--":';.’-"-' \\
e )
- »
- Lo="" b \
-1 10000 o
5000 — - -\\.\ \
1 \‘-Hg;._nt \
5000
0 0
0 50 100 150 200 250 o 2 4 6 10
Lo (&) Ryon ()
At Ver 350 Vi 25 OC essessescsses At Veg= 350 Vi 25 OC esssecsssesse
Vee= +15 \ Ty 125 °C Vee = *15 \ Ty 125 °C
Rgon= 2 Q Ic= 121 A
figure 15. IGBT
Reverse bias safe operating area
Ic=f(VcE)
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Boost Switching Characteristics
General conditions
T; = 125 °C
Rgon = 2Q
R gost = 2Q

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)

125 300
% Laofr % Ig
VeEoowT h Veeoon 200
75 "\\
<.
Vg
50 100
\ / Ic \‘,\,\/J\/\’\/\/\’\"M
tdon Vee
Eeoft
N 7] —
J \M lc10 CE10%/ Y10y \Versw
0
Vi
. E T i AT — s tgon
25 -100
0 0,2 0,4 0,6 0,8 1 1,2 2,96 3,1 3,17 3,24 3,31 3,38 X
t (us) £(ps)
Vee(0%) = -15 \ Ve (0%) = -15 \
VeE (100%) = 15 v Ver (100%) = 15 Vv
Ve (100%) = 350 v Ve (100%) = 350 %
1¢(100%) = 126 A 1¢(100%) = 126 A
Edoff = 0,295 us tdon = 0,166 Hs
LEoff = 0,596 us tEon = 0,239 us
figure 3. IGBT figure 4. IGBT
Turn-off Switching Waveforms & definition of tf Turn-on Switching Waveforms & definition of tr
125 300
% L fitted % I
c
100 X I/\“ 250
Icooy
200
75 %
/ Ickoos 150
50
\- Ic40% Ves
\ 100 7
. €90%
25 t, _‘T——\o
/ \ 50
e /] o
0 [7 e 10%
0
-25
0,27 0,34 0,41 0,48 0,55 0,62 0,69 -50
3,15 3,167 3,184 3,201 3,218 3,235
t (us) t(us)
Vc(100%) = 350 v Vc(100%) = 350 \
1¢(100%) = 126 A 1¢(100%) = 126 A
ti= 0,088 us tr= 0,022 us
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figure 5. IGBT figure 6. IGBT

Turn-of f Switching Waveforms & definition of tEoff Turn-on Switching Waveforms & definition of tEon
125 150
%
Ic1g % Pon
100 125
Pose Eoit
Eon
100
75
75
50
/ 50
25 /
25
VGE909% v
0 — o GElf)% Vee 3%
Lot | R
x >
tEon
25 -25
0 0,2 0,4 0,6 0,8 2,97 3,04 3,11 3,18 3,25
t
t(us) (us)
Porr(100%) = 43,94 kw Pon(100%) = 43,94 kw
Eorr (100%) = 4,56 mJ Eon(100%) = 2,39 mJ
LEoff= 0,60 us tEon= 0,24 us
figure 7. FWD
Turn-off Switching Waveforms & definition of trr
200
%
Iy
100 T—
tl‘l‘
Ve J‘ " fitted
Y _—
\ T
1 Irrw 10%
-100 - /
\ 7°TRRM 00%
200 -~ IRrRM[100%
-300
3,14 3,2 3,26 3,32 3,38 3,44
t(us)
Vr (100%) = 350 v
15 (100%) = 126 A
Trrm (100%) = -245 A
trr= 0,148 us
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figure 8. FWD figure 9. FWD
Turn-on Switching Waveforms & definition of to, (tor = integrating time for Q,) Turn-on Switching Waveforms & definition of t tpo = integrating time for E,

150

% IF Qr % Prec
100 125

t ——
50 &

T 100

0 75
tErec
-50 50
-100 25 /
-150 0+ /
-200 -25
3.1 3.2 3.3 34 3.5 3.6 3,1 3,2 33 3,4 35 3,6
t(ps) £(ns)
1£(100%) = 126 A Prec(100%) = 43,94 kw
Qr(100%) = 16,39 ucC Erec (100%) = 4,33 mJ]
tor= 0,30 s tErec = 0,30 Hs
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Version Ordering Code
without thermal paste 30-FTO7NIB200SG02-L965F08
without thermal paste with press-fit pins 30-PT07NIB200SG02-L965F08Y
with thermal paste 30-FTO7NIB200SG02-L965F08-/3/
with thermal paste with press-fit pins 30-PTO7NIB200SG02-L965F08Y-/3/
RN v Text Name Date code UL & VIN Lot Serial
TTTTTTW WWYY UL ! N-NNNNNNNNNNNNNN-TTTTTTV WWYY UL VIN LLLLL SSSS
VN LLLLL SSSS Datamatrix Type&Ver | Lot number Serial Date code
o vl TTTTTTTVV LLLLL SSSS WWYY
Pin table [mm] Pin table [mm]
Pin X Y Function Pin X | Y | Function solder pins
1 70 3 DC+2 52 Not assembled
2 70 0 DC+2 53 64,2 36,6 | Therml e @ 12005
3 [ o751 0 | 00w [ sa] 7063655 Therme AmAnnon 000 0000000 OAMMI S [
2 | 65 0 Dc+2 | 55 | 70 | 189 | si1 (‘1 BE e L—ﬂ g
5 62,5 0 DC+2 56 | 68,55| 15,9 G11 i ]
6 | 60 0 DC+2 ' — !
7 52,75 3 GND2
8 52,75 0 GND2
9 50,25 3 GND2
10 | 50,25 0 GND2
11 43 3 DC-2 2L SRS Elig
12 | 43 0 DC-2 %
13 40,5 3 DC-2 a =
14 | 40,5 | o DC-2 S e s @
15 [ 38 3 DC-2 @ ‘ % N
16 38 0 DC-2
7] 32 ] 3 | bci pses AR EEC S esest]
18 32 0 DC-1
19 | 29,5 3 DC-1 L J
20 29,5 0 DC-1
21 27 3 DC-1 Tolerance of pinpasitions <05mm af the end of pins
22 27 0 DC— 1 Dimension of coordinate axis is only offset without folerance
23 [1975] o© GND1 press-fit pins
24 117,25 0 GND1
25 14,75 0 GND1 cenfer of press-fit pinhead
tor connection parameter see the hondling instruction
26 | 12,25 0 GND1 \
27 5 3 DC+1
R T T 000100000 £of
29 2,5 3 DC+1 ) Title ‘
30 2,5 0 DC+1 [ : g : ]
31 0 3 DC+1
32 0 0 DC+1
33 5,75 ] 19,45 Gl4
34 5,75 | 22,45 S14
35 Not assembled p
36 | 19,25] 22,85  G12 200048 EEEEY
37 | 17,85 19,85 S12 Fipin
38 2 36 Ph1
39 4,5 36 Ph1 - e f
40 7 36 Ph1 o 3! 2
41 9,5 36 Ph1 @
42 12 36 Ph1 E
st o 488
89 0880 880 4W0 00
45 40,5 36 Ph2 -
46 43 36 Ph2 =
47 | 455 | 36 Ph2 - - -
48 48 36 Ph2 -X
49 50,5 36 Ph2 Tolerance of pinpositions *05mm ot the end of pins
50 49,9 32 G13 Dimension of coordinate mxis is only offset without tolerance
51 52,9 32 S13
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DC+1 DC+2
§27.28,29,30,31,32 1,2,3,4,5,6
7N p1a
G11
Si1
Ph1
38,39,40,41,42,43
T14
GzN30214 25,26 D44 DHK
G14 A G13 A
D12 s14 GND2 @— s13
7,8,9,10
Ph2
44,45,46,47,48,49
D42
G12 -—I K D13
s12 Rt ﬂ
17,18,19,20,21,22 11,12,13,14,15,15. Iss 154
DC-1 DC-2 Therm1 Therm2
ID Component Voltage Current Function Comment
T11,T12 IGBT 650 V 200 A Buck Switch
T13,T14 IGBT 650 V 180 A Boost Switch
D11, D12 FWD 650 V 200 A Buck Diode
D13, D14 FWD 1200 V 150 A Boost Diode
D41,D42,D43,D44 FWD 650 V 30A Sw. Protection Diode
Rt Thermistor Thermistor
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Packaging instruction
Standard packaging quantity (SPQ) 36 >SPQ Standard <SPQ Sample

Handling instruction
Handling instructions for flow 2 packages see vincotech.com website.

Package data
Package data for flow 2 packages see vincotech.com website.
UL recognition and file number
This device is certified according to UL 1557 standard, UL file number E192116. For more information see vincotech.com website. N
Document No.: Date: Modification: Pages
30-xT07NIB200SG02-L965F08x-D1-14 04 Apr. 2017

DISCLAIMER

The information, specifications, procedures, methods and recommendations herein (together “information”) are presented by Vincotech to
reader in good faith, are believed to be accurate and reliable, but may well be incomplete and/or not applicable to all conditions or situations
that may exist or occur. Vincotech reserves the right to make any changes without further notice to any products to improve reliability,
function or design. No representation, guarantee or warranty is made to reader as to the accuracy, reliability or completeness of said
information or that the application or use of any of the same will avoid hazards, accidents, losses, damages or injury of any kind to persons
or property or that the same will not infringe third parties rights or give desired results. It is reader’s sole responsibility to test and determine
the suitability of the information and the product for reader’s intended use.

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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