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e High efficiency

e Ultra fast switching frequency
e Low inductive design

e Boost: MOSFET +SiC diode

e H-bridge: IGBT H5 and ultrafast Si diode

e Transformerless solar inverters

e 10-PZ07BIA030SM01-P894E68Y
e 10-FZ07BIAO30SM01-P894E68

H-Bridge switch Maximum Ratings

Tj=25°C, unless otherwise specified

Parameter | Symbol | Condition | Value | Unit
Collector-emitter break down voltage Vees 640 \")
DC collector current Io Tw=80°C 30 A
Pulsed collector current lcpuiz= tg limited by Tymax 90 A
Power dissipation per IGBT Piot Ty=80°C 57 W
Gate-emitter peak voltage Vae £20 \
Maximum Junction Temperature Timax 175 °C

Copyright Vincotech

06 Oct. 2015 / Revision 4




10-PZ07BIA030SM01-P894E68Y
10-FZ07BIAO30SMO01-P894E68

V_ t h datasheet
Inp. Boost switch Maximum Ratings
Tj=25°C, unless otherwise specified
Parameter | Symbol | Condition Value | Unit
Drain to source breakdown voltage Voe 600 A\
DC drain current Io T=Timax Tw=80°C 23 A
Pulsed drain current |Dpuize tp limited by Tymax 159 A
Avalanche energy, single pulse E ID=33 1135 md
gy, single p AS R/DD=50
Avalanche energy, repetitive E ID=8.3 1.7 md
. rEp *R lvDD=50 '
Awalanche current, repetitive lam b I|m|ted*by Tinwax 9.3 A
Pav=Ear™f
MOSFET dwdt ruggedness dw/dt VDS= 0480V 50 Vins
Power dissipation Piot Ti=Timax Ty=80°C 90 W
Gate-source peak voltage Vas £20 \
Reverse diode dv/dt dwv/dt 15 Vins
Maximum Junction Temperature Timax 150 °C
H-Bridge diode Maximum Ratings
Tj=25"C, unless otherwise specified
Parameter | Symbol | Conditions Value | Unit
Peak Repetitive Reverse Voltage Veru 640 \")
DC forward current e T=Tjmax Ty=80"C 30 A
Power dissipation Piat T=Tjmax Ty=80"C 25 w
Maximum Junction Temperature Timax 175 °C
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Inp. Boost diode Maximum Ratings

Tj=25°C, unless otherwise specified

Parameter | Symbol | Conditions Value | Unit

Peak Repetitive Reverse Voltage Viru 650 v

DC forward current I T=Tmax Ty=80°C 16 A

Repetitive peak forward current lerm 40A A

MNon-repetitive peak surge current (I 60Hz Single Half Sine Wave 40 A

Power dissipation Piot T=Tmax T,=80"C 34 w

Maximum Junction Temperature Timax 175 °C

Module Properties

Parameter | Symbol | Conditions Value Unit

Thermal Properties

Storage temperature Ty -40..+125 =C

Operation Junction Temperature Tiep -40..+H{Time - 25) *C

Isolation Properties

Isolation voltage Vienl DC voltage tp=25 4000 v

Creepage distance min 12,7 mm

Clearance min 8,96 mm

Comparative Tracking Index CTI =200
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H-Bridge switch Characteristic Values
Tj=25°C, unless otherwise specified
Parameter Symbol Conditions Value Unit
Voe VI [Vee VI [IclA] [T(°C] | Min | Typ | Max

Static
25 33 4 47

Gate emitter threshold voltage VGE(th} Vae=Vee 0,0003 126 \
25 163 222

Collector-emitter saturation voltage VeE(saty 15 30 125 1,65 \
150 -
25 40

Collector-emitter cut-off Ices 0 650 125 WA
25 120

Gate-emitter leakage current laes 20 0 126 nA

Integrated Gate resistor Raint none Q

Input capacitance Cies 1800

Output capacitance Coss  |F1MHz 0 25 25 45 pF

Reverse transfer capacitance Crss i

Gate charge Qgate 15 520 30 25 70 nC

Thermal

) ) ) Phase-Change
Thermal resistance chip to heatsink Ring Material A=3 4W/mK 1,67 KW

Copyright Vincotech 4 06 Oct. 2015 / Revision 4



10-PZ07BIA030SM01-P894E68Y
10-FZ07BIAO30SMO01-P894E68

. datasheet
Vincotech
H-Bridge switch Dynamic Values
Parameter Symbol Conditions Value Unit
v.[V] |Ic[A]or
Vee [V] or I [Alor| Tj[°C] Min Typ Max
Ve [VI | 1, [A]
IGBT Switching
25 66
Turn-on delay time tafom) 125 66
150 67
Ror =16 0 25 7
Rise time tr Reon = 16 O 125 9
150 10
25 70 ns
Turn-off delay time tafoff) 125 86
150 88
*15 400 30
25 4
Fall time tr 125 10
150 13
Qeewp = 1,1 pC 25 0,659
Turn-on energy (per pulse) En Qrrwp = 2,4 UC 125 0,963
wp = 3,5 pC 150 1,042
g - 25 0,142 mis
Turn-off energy (per pulse) Eo 125 0,253
150 0,281
FWD Switching
25 33
Peak recovery current Igpm 125 48 A
150 L4
25 89
Reverse recovery time ter 125 115 ns
150 129
di/de = 3260 Afps 25 1,082
Recovered charge Qr di/dt = 2940 Afps +15 400 30 125 2,368 pc
di/dt = 3459 A/ps 150 3,499
25 0,198
Reverse recovered energy E ec 125 0,481 mws
150 0,888
25 2649
Peak rate of fall of recovery current (df pg/dt ) 125 1253 Afus
150 1360
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Inp. Boost switch Characteristic Values
Tj=25°C, unless otherwise specified
Parameter Symbol Conditions Value Unit
VesIV1 [VosIV] [b[A] [Tf°C] | Min | Typ | Max
Static
25 7 80
Static drain to source ON resistance Rosion) 10 25 125 151 mQ
150 -
25 25 3 35
Gate threshold voltage Vas(th) Ves=Vos 0.00172 125 v
Gate to Source Leakage Current lass 20 0 12255 100 né
) 25 5
Zero Gate Voltage Drain Current Inss 0 600 125 pA
Integrated Gate resistor Rgint 0.85 0
Total gate charge Qg 170
Gate to source charge Qes 010 480 258 25 21 nC
Gate to drain charge Qap a7
Input capacitance Cies 3800
Cutput capacitance Coss  |FIMHz 0 100 25 215 pF
Reverse transfer capacitance Cres 38
Thermal
) ) ) . Phase-Change
Thermal resistance chip to heatsink per chip Ring Material A=3 4W/mK 0,78 KW
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Inp. Boost switch Dynamic Values
Parameter Symbol Conditions Value Unit
V. [V]
Ve [V] |or Ic [A] or
or Ve [V] [Ir[A]lor | T;[ °C] Min Typ Max
Ves [V]  |or Ip [A]
Vs [V]
MOSFET Switching
25 19
Tum-on delay time € d(on) 125 19
150 18
R gort=2Q 25 5
Rise time t. Rgon=2Q 125 6
150 6 ns
25 105
Tum-off delay time L d(off) 125 108
150 108
+15 400 25
25 100
Fall time te 125 41
150 40
QFWD=0uC 25 0,083
Turn-on energy loss per pulse E,, Q:FWD=0uC 125 0,095
150 0,098 mWs
25 0,054
Turn-off energy loss per pulse E o 125 0,065
150 0,069
FWD Switching
di /dt=3768A/us 25 16
Peak recovery current Ippm  |di/dt=3660A/ps 125 15 A
di /dt=3343A/us 150 14
di /dt=3768A/ps 25 7
Reverse recovery time [ di /dt =3660A/ps 125 7 ns
di /dt=3343A/ps 150 7
di /dt=3768A/us 25 0,048
Reverse recovery charge Q. di /dt=3660A/us *15 400 25 125 0,042 uc
di /dt=3343A/ps 150 0,035
di /dt=3768A/us 25 0,003
Reverse recovered energy Eec di /dt=3660A/us 125 0,003 mWs
di /dt=3343A/ps 150 0,003
di /dt=3768A/us 25 7093
Peak rate of fall of recovery current E e di /dt =3660A/ s 125 6750 A/us
di /dt=3343A/us 150 7081
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H-bridge diode Characteristic values
Parameter Symbol Conditions Value Unit
dig/dt [Alus] | V.1 [Ie[A] [T, Min | Typ | Max
Static
25°C 1,44 1,62
Forward voltage Vg 15 125°C 1,20 \
150°C 1,14
25°C 5
Reverse leakage current e 650 150°C pA
Thermal
Thermal resistance chip to heatsink Rinn Eﬂha?;s;iig?fw.fml( 1.81 KW
Inp. Boost diode Characteristic Values
Parameter Symbol Conditions Value Unit
dig/dt [Alus] | V.1 [Ie[A] [T, Min | Typ | Max
Static
25°C 1,40 1,65
Forward voltage Vg 10 125°C 1,54 \
150°C 1,61
25°C 2
Reverse leakage current e 650 150°C 20 pA
Thermal
Thermal resistance chip to heatsink Rinn Eﬂha?;s;iig?fw.fml( 2,80 KW
Bypass diode Characteristic Values
Parameter Symbol Conditions Value Unit
dig/dt[Alus] | V.M [Ik[A] [T, Min | Typ | Max
Static
25°C 0,99 1,21
Forward voltage Ve 13 125°C 0,90 Vv
160°C
25°C 50
Reverse leakage current m 1600 150°C 1100 pA
Thermal
) ) ) Phase-Change
Thermal resistance chip to heatsink Rinn Material A=3 4W/mK 1.16 KA
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Thermistor

Parameter Symbol Conditions Value Unit

VeVl VeIVl [IclAl [T0°C] | Min | Typ | Max

Rated resistance R 25 22 kG

Deviation of R100 Agm R100=1486 Q 100 -12 +12 %

Power dissipation P 25 200 mw

Power dissipation constant 25 2 mW/K

B-value Brasssy [Tol- 3% 25 3950 K

B-value Biag/iom |TOl 3% 25 3998 K

Vincotech NTC Reference B
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H-Bridge switch Characteristics

Typical output characteristics IGBT Typical output characteristics IGBT

Ic=f(Vee) Ic=f(Vee)
50 - 30

ic(n)
ic(8)
\:\}\
> B

73

&0 z / 60

30 : A 30

i5 / 15

0 1 2 3 5 il 1 2 3 4 5
Fee (V) Fee (V)
tp = 250 us D5 OC  ssssssassass tp= 250 ps
Vee= 15 vV 125 9C  — Tj= 125 °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)
30 o 10t
< : g
B : =
: %
25 T z
wE
: I
20 / " 100 | _F_'" !
15 : R hiini
/ 5 /
10 . 10L f 2E

a,

Y ¢Fl a1 i
: T 205
N / a2 ]
5 K / am |
o a0
s 3
0 a 10 TR

0 2 4 5 a 10 103 102 10+ 10 10t 102
Fee (V) t,(s)
tp= 100 ps D5 OC  ssssmsssnsns D= tp /T
Veg= 10 v 125 OC — Rugg= 1,67 KW
150 °C == == == = IGBT thermal model values

Ra (K/W) T(s)

1,80E-01 1,06E+00

3,72E-01 1,72E-01

6,39E-01 L5,52E-02

3,20E-01 1,27E-02

1,54E-01 3,03E-03
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H-Bridge switch Characteristics

Gate voltage vs Gate charge IGBT
Vee=1(Qc)
~15
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= 130V /
12,5 /4
/ 520V
10 /
V%
{ . /
5 /"
2,5
a
0 10 20 30 40 50 60 70 30
Qc (nC)
At
Ie= 30 A

H-Bridge diode Characteristics

Typical forward characteristics

FWD Transient thermal impedance as a function of pulse width FWD
Ir = f{VF) Zangs) = f(tp)
50 0 0
=z I
et o ;S}
1 : =
ool g
40 K : 5
/ . "; L o
N 100 e ]
30 J"/ Bl
I =
i
A i ;ﬂ/
20 ﬂ’ ] H D=0,5
N N 102 -—ﬁ 0,2
! N ~ 0,1
I s . 0,05
10 ’ g 7 0,02
, / 7 0,01
s o 0,005
L2 . 0.000
0 102 NI T
a a,5 1 1,5 2 2,5 3 10+ 102 102 10 102 10 102
]!F[V] t,(s)
tp = 250 |.|S 25 OC ............ D = tp}' T
T 125 °C R = 1,81 KW

FWD thermal model values

R (K/wW) T (s)

7.18E-02 2.84E+00
2 48E-01 2.83E-01
§,26E-01 5,02E-02
3,94E-01 8,65E-03
2,67E-01 1,33E-03
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Inp. Boost switch Characteristics

Typical output characteristics MOSFET Typical output characteristics MOSFET

Ip = f{(Vpg) Ip= (Vi)
§0 s §0
g . g
50 < 50 -
40 v 40 //
. // ) o /

0 0
0 2 4 6 b 10 -
: 0 1 2 3 4 5 6 ] ] 10
Vesi¥) Vs (V)
tp = 250 Hs D5 OC  sesssssssass tp = 250 ps
Vis= 10 v T 1325 OC e— T; = 250C °C
150 °C == == = = Vg from 0V to 20 V in steps of 2V

Typical transfer characteristics MOSFET Transient thermal impedance as a function of pulse width MOSFET

Ip = f(Vps) Zam = ftp)

IntA)

Zge (W)
A
B

10
- 05
/. oz
74 o
- o005
b ooz
~ oot
0005
r —0
0 . 0.01 / R
0 1 2 3 n 5 6 1,00E-04 1,00E-03 1,00E-02 1,00E-01 1,00E+00 1,00E+01 1,00E+02
Vas(¥) 4(5)
ty = 100 us 25 OC sessssssssas D = to/T
Vps = 0 v T 125 OC e— Ry = 0,78 K/W
150 °C == == == =
R (K/W) Tau (s)
2,79E-02 1,48E+01
9,18E-02 1,22E+00
4,16E-01 2,24E-01
1,49E-01 L5,B5E-02
6,36E-02 1,29E-02
3,14E-02 1,19E-03
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Inp. Boost switch Characteristics
Gate voltage vs Gate charge MOSFET
Ves = f{Qs)
g10 //
= 9
120V//
8 /
// 480V
7
5 /»‘
4
1
L
jll
N
0 50 100 150 200
Og (nC)
At
Ic= 25 A
Inp. Boost diode Characteristics
Typical forward characteristics FWD Transient thermal impedance as a function of pulse width FWD
I = f{Ve) Zinan = fitp)
_ 40 , 10
= L7 o
= s s
35 ]
/, E | | |
30 - LT
/Y 1 '
25 7
= L
. /f
20 -
‘.‘ /r ¥
s R (. /
’ A 0.1 D=05
V4 0.2
10 - 0.1
; 0,05
i > 0,02
3 / 0,01
0,005
. A oot 0000
0 o5 1 15 2 35 3 EF 4 45 3 1.00E-04 100E-03 100E02 100E-01 100E+00 100E+01 100E+02
Vel e
tp = 250 Hs 25 O ssssssscanan D= LT
T 125°C = 28 KW
150 °C = == == =
FWD thermal model values
R (K/W) Tau (s)
4 81E-02 9.47E+00
1,46E-01 6,52E-01
1,16E+00 6,96E-02
7,19E-01 1,27E-02
5,28E-01 2.90E-03
1,98E-01 6,80E-04
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Diode Transient thermal impedance as a function of pulse width Diode
Ie = f{VE)
40
=
30
107
HHH ",Wm’
20 i
,,/' D=0,5
10+ A 0,2
0,1
10 a,05
. gf 0,02
— 0,01
a,005
g7 0.000
o 102 47 T i
0 1 1,5 2 2,5 3 10+ 107 102 10+ 109 10t 102
Ve (V) £ (s)
tp = 250 ps 25 O  sesssssssees D= fp}' T
T; 125 °C R = 1,16 K/ W

Diode thermal model values

R (K/W) T(s)

5, 14E-02 1.28E+01
1,22E-01 9,21E-01
5 42E-01 1,28E-01
3,74E-1 2 BTE-02
9,37E-02 2,38E-03

Thermistor Characteristics

Thermistor typical temperature characteristic

Typical NTC characteristic
as a function of temperature

Ry =£(T)

25000

NTC-typical temperature characteristic

RrR(Q)

20000

15000

10000

5000
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H-bridge 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{lg E=iry
g 2 g 2
g g
B Egy 12 Lo Eon
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With an inductive load at 25 OC  esssssansinas With an inductive load at 25 OC  senssnesssnes
Vee= 400 v Ty 125 °C  ——— Vee= 400 Y T 125 °C
Vee= +15 v 150 °C == == == == Vee= +15 ' 150 °C == == == ==
Rion= 16 Io] Ic= 30 A
Rgs= 16 o
Figure 3. FWD Figure 4. FWD
Typical reverse recoverad energy loss as a function of collector current Typical raverse recoverad energy loss as a function of gate resistor
Ere =1l Eree=1(rs)
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= - - A
& P b \
- - .\
e T \
0,9 = 02 '\\

-
r Erec -
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Tee= +15 v 150 °C == == == == Vee= +15 A" 150 °C == == == ==
Ram= 16 0 Ic= 30 A

Copyright Vincotech 15 06 Oct. 2015 / Revision 4



v

10-PZ07BIA030SMO01-P894E68Y

10-FZ07BIA030SM01-P894E68

. datasheet
Vincotech

H-bridge 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=f[Ic) t=1(rs
1 1
Z Z
by b
tafom)
——
—_—
— ___..—-ﬁ
—— i e t
0l e La(aff) 0.1 s dfoff)
- - ol
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tagon) | //
£ e
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= 7
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-~ yd
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I () (M
With an inductive load at With an inductive load at
Tj= 150 oC Tj= 150 °C
Vep= 400 v Vep= 400 v
V= +15 v Veg= +15 ]
Rgon= 16 Q Ig= 30 A
R = 16 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
e =f{IC) Err = (R gon)
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= [ =
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- - L .
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/ et
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0 0
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o= 16 O 150 °C = = = = Ig= 30 A 150 °C = = = =
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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=1(Ic) @r = f(R gon)
g° o®
& s 2
E - = \

- \
4 —— 4 ¥
e 0 \
- | e \
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Vee= +15 W T 125 °C = Vee= +15 ' T 125 °C
o= 16 o] 150 °C == == == == Ie= 30 A 150 °C == == == ==
Figure 11. FWD Figure 12. FWD
Typical peak reverse racovery current current as a function of collactor currant Typical peak reverse recovery current as a function of IGBT turn on gate resistor
Ipn=1{Ic) Ipy = (R gor)
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H-bridge 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 £/dt.di pr/dt = £(I ) di £/dt, di pr/dlt = f(RE)
2 8000 @12000
g dig/dt| = =z g dpjar | E=:
= \ di, /dt | == Ey difd: | ==
5000 \ S000
4000 \ 6000
\\
2000 —— ==eE====== o 3000
s N .
i) a
i} i5 30 45 60 75
a 10 20 30 40 50 ik 60 Ryou (D)
At Ve 400 V 25 °C  eeeeeesseees At Ve: 400
Ve=  #15 v T;: 125°C e V= 15V
R o= 16 0 150°C = = = = Ie= 30 A

Figure 15. IGBT

Reverse bias safe operating area
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H-bridge Switching Definitions

General

conditions

Tj
Rgon
R ot

= 125 °C
= 16 Q
= 16 O

Figure 1. IGBT

Turn-off Switching Waveforms & definition of tdoff, tEoff [tEoff = integrating time for Eoff)

datasheet

Figure 2. IGBT

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

150 300
% Ver *
125 " 250 :
\ C
100
I 200
YoEs0m [ 7 Veesow
75 <
- 150
e
50 £ Vge
t ’ Vee —
Eoff 100
25 .
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. 50 —
S ol Vee1op T lciom
-25
— teon
50 -50
-0d -0,05 a 0,05 01 0,2 2,97 3,07 3,12 3,27
E(ps) T(ps)
Ve (0%) = -15 % Ve (0%4) = -15 v
Vee(100%) = 15 v Vee (100%) = 15 v
Ve(100%) = 400 v Ve (1000) = 400 v
Ic(100%) = 30 A Ic(100%) = 30 A
taoir= 0,086 ps Eion = 0,066 Hs
teom= 0,107 ps tEon = 0,164 1S

Figure 3. IGBT

Turn-off Switching Waveforms & definition of tf

Figure 4. IGBT

Turn-on Switching Waveforms & definition of tr
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100 } A
[— IC‘EU%
! 200
75 |
‘\7 Iceny 150
50
ICQU% lVCE
I‘l 100 Tz
25 '\I t. I,ﬂu\
\ . 50 =
C108¢
0 : l I
0 C10%
te
-25
-0,03 0,03 0,06 0,09 0,15 -50
: 3 3,08 3,12 3,24
(us) #(us)
Ve (100%) = 400 v Ve (100%) = 400 v
Ic(100%) = 0 A 1¢(1009%) = 30 A
tr= 0,01 ps tp= 0,009 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
125 250
Y
oen £ % »
100 — off 200 on
P g
75 150
E:m
50 100 —
25 50
VGE‘E 95
Vee 105 Vez ag
o o i d i ________ i
teoff
teon
-25 -50
-0,1 -0,05 0 0,05 0,1 0,15 0,2 2,9 2,97 3,04 3,11 3,18 3,25 3,32
£Qs) t(ps)
Posr (100%) = 11,99 kW Py (100%) = 11,99 kw
Eor(L00%) = 0,25 mJ Eon (100%) = 0,96 mJ
tEof= 0,11 Hs tEen= 0,16 ps
Figure 7. FWD
Turn-off Switching Waveforms & definition of trr
150
% I3
100
to
50
Va
0 /1
Alrrm10%
I/
-50
! e
k{Lﬁtted
-100 -
7
’.F
L1 o
150 lRRM 50%
— Irem100%)]
-200
2,9 3 3,1 3,2 3,3 3,4
t(ps)
V4 (100%) = 400 v
14(100%) = 30 A
Trpm (100%) = -48 A
b= 0,115 L]
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H-bridge Switching Definitions
Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of t.. (t.. = integrating time for Q.) Turn-nn Switehing R definitinn nft. [t =i inn time for £ )
150 125
% I Qe * Eree |
100 e — 100 o
50 ;
tar 75 LErec
0
50
-50
25
-100
Prec
-150 0 lasmss
-200 -25
2,8 2,95 31 3,25 2,4 3,55 2,9 3,02 3,14 3,26 3,38 3,5
t(ps) t(ps)
15(100%) = 30 A Pz (10095) = 11,99 kw
0 (100%) = 2,37 il Erer (100%) = 0,48 mJ
tor= 0,23 L] FErec = 0,23 ps
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Inp. Boost Switching Characteristics
Figure 1. MOSFET Figure 2. MOSFET
Typical switching energy losses as a function of drain current Typical switching energy losses as a function of gate resistor
E =f{lo) E=fRs)
0.25 _03
] i Eon
= =
023
02
Eoﬁ
0.2 Eon
0.13 Eon
0.15 Eon
Eoﬂ
0.1
0,1
0,05 0.05
] 0
] 3 10 13 20 25 30 33 40 435 5 o 1 2 3 4 3 & 7 g 2
Intd) Reray
With an inductive load at 25 °C eesssssssiens With an inductive load at 25 °C eesssssssiens
Vpe= 400 \ 125°C Vpe= 400 A4 T 125°C
Vas = 15 v 150°C = = — — Vas = +15 v 150°C = = = —
Rgon = 2 o Ip = 25 A
Ryett = 2 0
Figure 3. FWD Figure 4. FWD
Typical reverse recovery energy loss as a function of drain current Typical reverse recovery energy loss as a function of gate resistor
Erec = filo) Erec = fRs)
0,007 ~0.008
= g
52 £
& 0,006 0,007
0,005 0,006 = Eree
0,004 ~ 0,003 e
0,003 e ML 0,004 [il
E = - L
0,002 0,003
. i -+--1---E I Erec
0,001 --1- = 0,002 = Sh Eree
9E-18 0.001 ===
-
L
0,001 0
0 5 10 15 20 25 30 35 40 0 1 2 3 4 5 6 7 & 3
Ref(d
With an inductive load at 25 °C - With an inductive load at 25 PC eesseeneneen
Wog = 400 \ T 125°C Wog = 400 A T 125°C
Was = +15 v 150 °C ——— - Vs = 115 v 150 °C —_—— e
Rgon = 2 o Ip = 25 A
Ryett = 2 0

Copyright Vincotech

22

06 Oct. 2015 / Revision 4



v

Vincotech

10-PZ07BIA030SM01-P894E68Y
10-FZ07BIAO30SMO01-P894E68

datasheet

Inp. Boost Switching Characteristics

Figure 5. MOSFET Figure 6. MOSFET
Typical switching times as a function of drain current Typical switching times as a function of gate resistor
t=f{lp) t=f{Rs)
1 1
£ E
= b5
‘ﬂl}ﬂ T
.——'—_'--_'__-
[ ———l | "
01 taorr | 0. ]
N 2
s
LT
=5
o taon |
‘-"""'--- on
0,01 E— . 0.01
| ] _
PN ol
e |
—
[
t,
0,001 0,001
0 5 10 15 20 25 30 35 40 43 50 0 1 2 3 4 5 § 7 8 9
In4) Rz()
With an inductive load at With an inductive load at
1= 125 °C T= 125 C
Vpg = 400 \ Vps= 400 \'
Vag = 115 \ Vas = +15 v
Rgen = 2 0 Ip= 25 A
Rgots = 2 0
Figure 7. FWD Figure 8. FWD
Typical reverse recovery time as a function of drain current Typical reverse recovery time as a function of MOSFET turn on gate resistor
t = fllp) tr = f(Rgon)
0.01 001
3 B
009 JB.009 T
0,008 0,008 e
0,007 £ 0,007 —
[ ——— ir e =
.............. TAE o t. e T i it
0.006 0,006
0,005 0,005
0,004 0,004
0,003 0,003
0,002 0,002
0,001 0,001
0 0
0 3 10 15 20 235 30 35 40 435 5 0 1 2 3 4 3 6 7 8 9
I R (@)
At Vs = 400 v 25 SC  eeeseeeeseans At Vpe = 400 v 25 SC eeesnssaseans
Was = 115 \ T; 125 °C  e— Ve = 115 \' T 125°C
Rgon = 2 0 150 °C ——— Ip= 25 A 150 °C _——— -
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Inp. Boost Switching Characteristics

Figure 9. FWD Figure 10. FWD
Typical reverse recovery charge as a function of drain current Typical reverse recovery charge as a function of MOSFET turn on gate resistor
Qrr = f{lo) Qrr = f{Rgon)
08 0,1
I o
H g
S 7 e
in') Q"
0,08 —
0,06 L o e .
0,05 o Qr e
0,06 A A
0.04 - - - 0.05 et
0,03 0.04 Fref e s e——— 4
~7Q
0,03 T
002
0,02
0,01 oot
0 0
0 5 10 15 20 25 30 35 40 43 50 0 1 2 3 4 5 6 7 g 9
In(4) Rt
At Vos = 400 v 25 °C At Vs = 400 v 25 °C  sssssscecians
Vag = 115 \ T 125°C Ve = +15 v T 125°C
Rgon = 2 Q 150 °C ———— Ip= 25 A 150 °C ————
Figure 11. FWD Figure 12. FWD
Typical reverse recovery current as a function of drain current Typical reverse recovery current as a function of MOSFET turn on gate resistor
Irru = f{lo) Irrm = f(Rgon)
S =
H 3
= | 'Rem =
20 et 20—
Sl lrrm
o e _'___,_-:--,:-.:"-'-':";"-'-"': lrgm \'--.....
et | = i T
15 et T — 15 ™y et -
B ~_| S
B [l
,/ I Irrm
10 10
Irrm
5 5
] ]
0 5 10 15 20 25 30 35 40 43 50 0 1 2 3 4 5 6 7 8 9
Ip(4) Reonl )
At Vos = 400 v 75 °C At Vs = 400 v 25 °C  sssssscecnans
Vag = 115 \ T 125°C Ve = +15 v T 125°C
Rgon = 2 Q 150 °C ———— Ip= 25 A 150 °C ————
Copyright Vincotech 24

06 Oct. 2015 / Revision 4



v

Vincotech

Figure 13.

Typical rate of fall of forward and reverse recovery current as a function of drain current

dlg/dt,dlec/dt = f{l)

10-PZ07BIA0O30SMO01-

P894E68Y

10-FZ07BIA0O30SM01-P894E68

Inp. Boost Switching Characteristics

FWD

Figure 14.

datasheet

FWD
Typical rate of fall of forward and reverse recovery current as a function of
MOSFET turn on gate resistor
., 12000 T 12000
£l g dip/dt|==.
3 of S of
& ql.c/dt & dl.c/dt]
% 10000 40000
0 | 1 1 1 1 [ L - &
__--‘:":;:
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Ip(4) Rel)
At Vg = 400 v 25 °C At Vpg = 400 v 25 °C
Vas = 115 v T 125°C Ve = 15 v T 125°C
Rgen = 2 Q 150 °C Ip= 25 A 150 °C
Figure 15. MOSFET
Reverse bias safe operating area
Ip = f{Vps)
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Inp. Boost Switching Definitions
General conditions
T = 125°C
Rgon = 20
Rgort = 20
Figure 1. MOSFET Figure 2. MOSFET
Turn-off Switching Waveforms & definition of taom. teor (teos = integrating time for Eqog, Turn-on Switching Waveforms & definition of taon. teon {teen = integrating time for Eqn)
125 G 175
off | %
%100 _ : '/\u IavA) 150 Ip
Vesso —— Viosdoss + Vs . :
75 S - v AT
v Ds s | i} |
Ve, |\ ‘ 100 O] 1l ;.
o e AT T
At f| 75 I[ L I
— I
. I tyon [ 1 | [T
Teofr il 50 | I
|‘ “ |1 sl | | |
| [ip1% . | W I
o im — | WL
I | | L f 25 — — i ¥ -
| L nof ) |
25 |‘ 0 VGSW?--'_’—'_ 7 lbow ) L
| T I Vossd
' Vas
. I &
50 I -2 TEon
I 50
75 -
-0,1 -0,05 0 0,05 01 0,15 298 2,995 3m 3,025 304 3,085
time (us) time{us)
Vs (0%) = 0 Vv Vs (0%) = 0 vV
Vs (100%) = 10 v Ves (100%) = 10 v
Vps (100%) = 400 % Vps (100%) = 400 \
Ip (100%) = 25 A I (100%) = 25 A
1y 0,108 ps taon = 0,019 us
teos 0,110 Us teon = 0,034 ps
Figure 3. MOSFET Figure 4. MOSFET
Turn-off Switching Waveforms & definition of t; Turn-on Switching Waveforms & definition of t,
125 175
" . fiied M\ Vos “ bo
100 \ WANIVAN
| \
T oot 125
75 \". Vps
\ 100
0 I so% e
50 &
/ L e t
T 'Deo%
25 50
\
[ I 12 =
0 t ——1
T 10%
o
-25
-25
0 0,025 0,05 0,075 0.1 0,125 0,15 : a0 a2 . 200 205
time (us) time({us)
Vpe (100%) = 400 \ Vps (100%) = 400 4
I (100%) = 25 A Ip (100%) = 25 A
1= 0.041 us = 0,006 us
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MOSFET Figure 6. MOSFET

Figure 5.
Turn-on Switching Waveforms & definition of tg,n

Turn-off Switching Waveforms & definition of te.g
126 125
% % Eon
E I e
100 oft 100
I |
| |
75 { 5 '
II |
| |
50 50 .
| |
25 25 /
G580% e V, / W,
L Pos G510k DS3% Pon
o == 04 e —
tEoﬂ |D 1% tEnn
25 -25
01 -007 -0,04 -0,01 0,02 0,05 0,08 011 0,14 2,85 2,875 3 3,025 3,06 3,075 31
time {us) time(us)
Pors (100%) = 9,98 KW Pon (100%) = 9.98 kw
Eof (100%) = 0,07 mJ Ean (100%) = 0,10 mJ
teosr = 0,11 ps teon = 0,03 ps
Figure 7. FWD
Turn-off Switching Waveforms & definition of t,
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100 +——
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75
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25 L
/ itted
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Figure 8. FWD Figure 9. FWD
Turn-on Switching Waveforms & definition of tg. (tgr = integrating time for Q) Turn-on Switching Waveforms & definition of tg..; {terec= integrating time for E,.)
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150 i e teree
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f o ‘.
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Ordering Code & Marking

Pin table [mm]
Pin X i3 Pos
1 28,7 0] G4
2 25,9 0 sS4
3 23,1 0 M-
4 17,6 0 INV+
5 121 0 G3
5} Q.3 0 S3
7 2,8 0 G5
a8 0 0 ==
9 0 5,05 DeC-
10 0 10,55 DC+
11 0 16,15 Sol
12 0 22,6 | Boost
13 9,3 22,6 =31
14 12,1 22,6 G1
15 17,6 22,6 INV+
16 23,1 | 22,6 | INV-
17 25,9 | 22,6 52
18 28,7 | 22,6 G2
19 33,6 | 20,05 L1
20 33,6 | 14,55 R1
21 33,6 8,05 R2
22 33,6 2,55 L2

Version Ordering Code in DataMatrix as __|n packaging barcode a{
without thermal paste 12mm housing 10-PZ07BIAOD305SMO1-PEQ4ERBY -PM PEO4EGEY PEQ4EGBY
with thermal paste 12mm housing 10-PZ07BIAD30SMO1-PB94EBEY-/3/-FM PEB94EGEY P894E68Y-/3/
without thermal paste 12mm housing 10-FZ07BIAD30SMO1-P894EGE-PM P894EBE P894EGE
with thermal paste 12mm housing 10-FZ07BIA0305SM01-P894EGS-/3/-PM PBO4EGE P894E6E-/3/
= g Name Date code | UL & Vinco Lot Serial
NN-NNNMNNNNNNNNNNTTTTTTTT WYY UL Vinco LLLLL S5S5
. Type Lot number Serial Date code
ki T i LLLLL 5555 VWYY
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10+DC 4,15 +INV
]
D7 I
11 Sol =—H—¢
D8 & ™ | D1 _ T3 | D3
14 G1 5G3
13 S1 6 S3
12 Boost - 19 L1
22 1.2
t_‘
151 ) D2 D4
7G5 18 G2 1G4
8 S5 17 S2 2 S4 N
I T
9-DC 3. 16 -INV 20 R1 21 R2
ID Component Voltage Technology Current Function Comment
T1,72,T3,T4 IGBT 650V 30A g
TS MOSFET 600V Ien. | ot
D1,D2,D3,D4 Diode 650V 15A Boe
D8 Diode 650V 10A e
D7 Diode 1600V 35A  |Bypass diode
R¢ NTC Thermistor
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Packaging instruction
Standard packaging quantity (SPQ) 135 | >SPQ  Standard | <SPQ Sample
Handling instruction
Handling instructions for flow 0 packages see vincotech.com website.
Document No.: Date: Modification: Pages
10-PZ07BIA030SM01-P894E68Y-D4-14 06 Oct. 2015
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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