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T; = 25 °C, unless otherwise specified

Maximum Ratings

Parameter | symbol | Condition Value Unit
Half Bridge IGBT (T1,T4,T5,T8,T9,T12)
Collector-emitter break down voltage Vces 1200 \
DC collector current I Ti = Timax T,=80°C 23 A
Pulsed collector current I crm t, limited by Tjpa 75 A
< o
Turn off safe operating area Ty=150°C 75 A
Vee<=Vces
Power dissipation per IGBT Pt Ti = Timax T, =80°C 58 W
Gate-emitter peak voltage Ve +20 \
< o
Short circuit ratings Esc Ty=150°C 10 Hs
Ve Ver = 15V 800 v
Maximum Junction Temperature T jmax 175 °C
Neutral P. FWD (D2,D3,D6,D7,D10,D11)
Peak Repetitive Reverse Voltage V rrm 600 \
DC forward current I Ti = Timax T,=80°C 17 A
Surge forward current I prm t, limited by T, T; =100 °C 150 A
Power dissipation per Diode P o Ti = Timax T, =80 °C 28 w
Maximum Junction Temperature T jmax 150 °C
copyright Vincotech 1 08 Feb. 2017 / Revision 4
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Maximum Ratings
T; = 25 °C, unless otherwise specified
Parameter | Symbol | Condition Value | Unit
Neutral P. IGBT (T2,T3,T6,T7,T10,T11)
Collector-emitter break down voltage Vs 600 \Y
DC collector current I¢ Ti = Timax T,=80°C 18 A
Pulsed collector current I crm t, limited by Ty, 60 A
T; <150 °C
Turn off safe operating area ) 60 A
Vep<=Ves

Power dissipation per IGBT P o Ti = Timax T, =80 °C 31 w
Gate-emitter peak voltage Ve +20 \Y

o tsc T, < 150 °C 6 us
Short circuit ratings

o Ve Ves = 15V 360 v

Maximum Junction Temperature T jmax 175 °C
Half Bridge FWD (D1,D4,D5,D8,D9,D12)
Peak Repetitive Reverse Voltage V rrm 1200 \
DC forward current Ig Ti = Timax T,=80°C 10 A
Surge forward current I'prm t, limited by Tjpa 36 A
Power dissipation per Diode Pt Ti = Timax T, =80 °C 26 W
Maximum Junction Temperature T jmax 175 °C
Thermal Properties
Storage temperature T -40...+125 °C
Operation temperature under switching condition Top -40...4(Tjmax - 25) °C
Insulation Properties
Insulation voltage Vi t=2s DC Test Voltage 4000 \
Creepage distance min 12,7 mm
Clearance min 12,7 mm

copyright Vincotech 2
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Characteristic Values

Parameter Symbol Conditions Value Unit
Ve [V] Ve [V1 |Ic[A]
GE -
v tv] VeIV (I [AT |TiIoC] [ Min | Typ | Max
GS
Vs [V] |1, [A]
Half Bridge IGBT (T1,T4,T5,T8,T9
Gate emitter threshold voltage V GEm) Vee = Ve 0,00085 igs 52 58 64 Y%
. . 25 1,7 2,11 2,4
- V chsa ' , s
Collector-emitter saturation voltage CEsat 15 25 125 242 \
Collector-emitter cut-off current Teps 0 1200 igs 0,0024 mA
Gate-emitter leakage current I es 20 0 igs 120 nA
Integrated Gate resistor R gine none Q
. 25 73
Turn-on delay t Laon
urn-on delay time d(on) 125 74
. . 25 15
Ri L
ise time 125 18
25 166 ns
Turn-off delay ti £ 4o
urn-off delay time doft) R = 16 Q 125 220
+15 350 15
. Reon = 16 Q 25 21
Fall time te &
125 116
Turn-on energy loss per pulse E 25 0,17
125 0,30
mWs
Turn-off energy loss per pulse E o 25 0,37
© 125 0,63
Input capacitance Cies 1430
Output capacitance Coss =1 MHz 0 25 25 99 pF
Reverse transfer capacitance Crss 85
Gate charge Q¢ +15 960 25 25 155 nC
Thermal grease
Thermal resistance chip to heatsink per chip Rungs) thickness<50um 1,64 K/W
A =1 W/mK
Neutral P. FWD (D2,D3,D6,D7,D1
Diode forward voltage Ve 15 25 2,47 2.6 \
125 1,73
Reverse leakage current I 600 i;o 10 WA
25 16
1
Peak reverse recovery current RRM 125 2 A
Reverse recovery time t 25 23 ns
i 125 33
25 0,19
R d ch w Reon = 16 Q +15 350 15 ! C
everse recovered charge Q & 125 0,44 ]
. 25 1860
di 1o/t max
Peak rate of fall of recovery current (di/dt), 125 1998 A/ps
25 0,03
Erec !
Reverse recovered energy 125 0.05 mWs
Thermal grease
Thermal resistance chip to heatsink per chip Rungs) thickness<50um 2,48 K/W
A =1 W/mK
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Characteristic Values

Parameter Symbol Conditions Value Unit
Ve [V] Ve [V1 |Ic[A]
GE -
v tv] VeIV (I [AT |TiIoC] [ Min | Typ | Max
GS
Vs [V] |1, [A]
Neutral P. IGBT (T2,T3,76,T7,T10
Gate emitter threshold voltage Ve Ve = Vg 0,0012 igs 5 5.8 6,5 v
Collector-emitter saturation voltage Vcesa 15 20 25 Lt 1,53 L9 \Y
125 1,70
Collector-emitter cut-off Teps 0 600 igs 0,0011 mA
Gate-emitter leakage current I es 20 0 igs 300 nA
Integrated Gate resistor R gine none Q
. 25 72
Turn-on delay t Laon
urn-on delay time d(on) 125 24
. . 25 14
Rise ti ty
ise time 125 16 N,
. 25 131
Turn-off delay ti £ 4o
urn-off delay time d(omn R, =16 Q 125 157
+15 350 15
Fall time t Reon = 16 2 25 34
125 69
Turn-on energy loss per pulse E 25 0,31
125 0,39
mWs
Turn-off energy loss per pulse E o 25 0,38
© 125 0,53
Input capacitance Cies 1100
Output capacitance Coss =1 MHz 0 25 25 71 pF
Reverse transfer capacitance Crss 32
Gate charge Q¢ 15 480 20 25 120 nC
. . . . R Thermal grease o
Thermal resistance chip to heatsink per chip th(j-s) thickness <50um 3,09
Half Bridge FWD (D1,D4,D5,D8,D!
. 25 2,18 2,65
v ’ ,
Diode forward voltage F 8 125 2,30 Y
Reverse leakage current I, 1200 igs 60 HA
25 21
1
Peak reverse recovery current RRM 125 24 A
Reverse recovery time t 25 29,9 ns
Y - 125 34,7
_ 25 0,7
Reverse recovered charge Qu Reon = 16 Q £15 350 15 125 1,5 ue
. 25 1972
di 1/t Jmax
Peak rate of fall of recovery current (di/dt), 125 2214 Alus
25 0,14
Erec !
Reverse recovery energy 125 0.38 mWs
Thermal grease
Thermal resistance chip to heatsink per chip Rings) thickness <50um 3,65 K/W
A =1 W/mK
Thermistor
Rated resistance R 25 21511 Q
Deviation of R,y A R 100 = 1486 Q 100 -4,5 +4,5 %
Power dissipation P 25 210 mw
Power dissipation constant 25 3,5 mW/K
B-value B(25/50) 25 3884 K
B-value B(25/100) 25 3964 K
Vincotech NTC Reference F
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Half Bridge

Half Bridge IGBT & Neutral Point FWD

Typical output characteristics
I = f(Veg)

Typical output characteristics
Ic = f(Ve)

40

) /_’.

80

lc(A)

AN

iy

20

0 B 0
0 ! 2 8 fovew ® 0 1 2 3 4 vy S
At At
ty, = 250 Hs ty, = 250 Hs
T, = 25 °C T, = 125 °C
Ve from 7V ito 17 Vin steps of 1 V Ve from 7V ito 17 Vin steps of 1 V
Typical transfer characteristics Typical diode forward current as
Ie = f(Ve) a function of forward voltage
Is = f(Vy)
25 60
< <
_50
20
/ .
15
30
10 Ti= Timax25°C
T, = Tinax25°C 20
5
10
T,=25°C
T;=25°C
0 0
0 2 4 6 8 10 v (v) 12 0 1 2 3 4 Vev) 5
At At
ty, = 250 Hs ty, = 250 Hs
Ve = 10 \Y
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Half Bridge

Half Bridge IGBT & Neutral Point FWD

Typical switching energy losses Typical switching energy losses
as a function of collector current as a function of gate resistor
E = f(I¢) E = f(R¢)
10 . __ 07 . .
@ | 2 | |
E : Eoft igh 7 £ : Eot righ 7 :
w ‘ B R R s o
08} ————————————— — — — — -— - — | |
‘ X
|
R (I - Egtiont 04
Eun Low T 03
04
0,2
0,2
| 01
|
|
00 ! 0
0 5 10 15 20 25 1e(A) 30 0 16 32 48 64 Ro(2) 80
With an inductive load at With an inductive load at
Ty= 25/125 °C T = 25/125 °C
Ve = 350 \Y Ve = 350 \Y
Ve = +15 \Y Ve = +15 \Y
Rgon = 16 Q [c = 15 A
R oot = 16 Q
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector current as a function of gate resistor
Erec = f(Ic) Erec = f(R G)
0,08 . 0,08 .
I | |
= | Q3 |
£ | % |
“ : Erec tigh 1 w :
|

o

0,04 |
|
: Erect figh T
|
|
0,02 :
|
| ! Erec LowT
| |
| |
0 | |
0 16 32 48 64 Re(2) 80
With an inductive load at With an inductive load at
Ty = 25/125 °C Ty = 25/125 °C
Vg = 350 Y Veg = 350 Vv
Ve = +15 Y Ve = +15 Y
Rgon = 16 Q [c = 15 A
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Half Bridge

Half Bridge IGBT & Neutral Point FWD

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

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

t (ms)

,,,,,, gy
| |
| |
,,,,,, ]
| | | |
0,00 ! ! 000 ! !
0 5 10 15 20 25 1e(A) 30 0 16 32 48 64 Ro(2) 80
With an inductive load at With an inductive load at
T, = 125 °C Ty = 125 °C
Veg = 350 \Y Ve = 350 Vv
Ve = +15 \Y Ve = +15 \Y
Rgon = 16 Q I¢ = 15 A
R oot = 16 Q
Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
trr = f(IC) trr = f(Rgon)
0,04 01
'@ — ié: tor igh T
:é \\—// b high T -
0,08
0,03
\\ trLow T 0,06
0,02
0,04
001 // bir LowT
002 | _—"]
0,00 0
0 5 10 15 20 25 1c(A) 30 0 16 32 48 64 Rgon(2) 80
At At
T, = 25/125 °C Ty = 25/125 °C
Veg = 350 \Y Vg= 350 Vv
Ve = +15 \Y Ig= 15 A
Rgon = 16 Q Ve = +15 \Y
copyright Vincotech 08 Feb. 2017 / Revision 4
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Half Bridge

Half Bridge IGBT & Neutral Point FWD

Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
er = f:([C) er = f:(Rgon)
0,7 0,6
g [
: Qurright <
o o

o

6 — . \
05 y \

04

N
Qrrigh T

03

03

Q" Low T 02
02 // /—\
o1 / OVl \
! Qrriowt
0 0
0 5 10 15 20 25 ) 30 0 16 32 48 64 Ryon() 80
At At
Ty = 25/125 °C Ty = 25/125 °C
Veg = 350 \Y Vg= 350 Vv
Ve = +15 \Y Ig= 15 A
Rgon = 16 Q Ve = +15 \Y
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
Ipem = f(Ic) Ippm = f(Rgon)
30 50
g 2
h 25 N
40
/ Irrm High T
20 \
L— 30 \
/ IRRM Low T
15
20
! \
5 10 \\ IRRM High T
\ Irrm Low T
0 0
0 5 10 15 20 %5 oy P 0 16 32 48 64 Ry, (@) 80
At At
Ty = 25/125 °C Ty = 25/125 °C
Veg = 350 \Y Vg= 350 Vv
Ve = +15 \Y Ig= 15 A
Rgon = 16 Q Ve = +15 \Y
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Typical rate of fall of forward

and reverse recovery current as a
function of collector current
dl,/dt,dl ../dt = f(1.)

10-F112M3A025SH-M746F09
10-FY12M3A025SH-M746F08

Half Bridge

Half Bridge IGBT & Neutral Point FWD

Typical rate of fall of forward

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

datasheet

5 3000 5000
£ difdty | —— 2 dlec/dty | ——
= difdt 2 dig/dt ¢
:5»2500 2 \
° 624000
2000
3000
1500
2000
1000
- 1000
500 P
0 0
0 5 10 15 20 25 a) 0 16 32 48 64 Ry, (@) 80
At At
T, = 25/125 °C T = 25/125 °C
Ve = 350 \Y Ve= 350 \Y
Ve = +15 \Y Ig= 15 A
Rgon 16 Q Ve = +15 \Y
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zwg-s) = f(t}) Zwngs) = f(t},)
10" 10
g 3
e 2
— LT g
Ll /—— [ //
10° 7 1 10° il
Z
H 7
T 7
Val , /
/ D=0,5 D=05
0,2
10" 01 10" / 0,2
7 , L 0,1
002 5
e ) 0,02
T ol ’
M 00’0%1 0,01
i ,005 0,005
0.000 7 0.000
10° T T i 10 T T T f
10° 10% 10° 102 10% 10° %) 108] 10° 10% 10° 10° 10* 10° %) 104
At At
D = tpy/ T D = ty/ T
Ry = 1,64 K/W Rings) = 2,48 K/W

IGBT thermal model values

R (K/W) Tau (s)

2,04E-01
6,14E-01
5,32E-01
2,06E-01
8,53E-02

7,24E-01
1,26E-01
4,64E-02
9,84E-03
1,28E-03

copyright Vincotech

FWD thermal model values

R (K/W) Tau (s)

7,74E-02 4,05E+00
1,56E-01 5,69E-01
1,07E+00 7,94E-02
6,06E-01 1,99E-02
3,14E-01 4,66E-03
2,53E-01 9,24E-04

08 Feb. 2017 / Revision 4



10-F112M3A025SH-M746F09
10-FY12M3A025SH-M746F08

Vincotech datasheet
Half Bridge
Half Bridge IGBT & Neutral Point FWD
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Ptot = f(Ts) [C = f(Ts)
125 40
2 <
o -
100
30
75
20 4
50
10 +
254
0 T T 0 r 1
0 50 100 150 T, (°C) 200 0 50 100 150 T,(°C) 200
At At
T, = 175 °C T, = 175 °C
Ve = 15 \Y
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Ptot = f(Ts) [F = f(Ts)
75 30
g g
0_5 s
25 +
60 -
20 +
45
15
30
10
15 +
5 |
0 \ ‘ 0 . :
0 50 100 150 Th(°C) 200 0 50 100 150 T, (°C) 200
At At
T = 150 °C T, = 150 °C
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Half Bridge

Half Bridge IGBT & Neutral Point FWD

Safe operating area as a function Gate voltage vs Gate charge
of collector-emitter voltage
Ie = (V) Ve = f(Qg)

10° 20 § / /
18
240V / /
16

lc(A)
Vee (V)

=
U

/\ 100uS / 960V
/\\ N 14 1
\ 10mS \\ ims
10 \::\ 100mS \ \\ 12 /
‘k /
NN N\ 10 Z 7
\\ \\
o pc N - N 8 1
~N N\
NSO\
NN 6
AN N
10" § ]
~N
2
0
0 25 50 75 100 125 150 175
10° 10 10° 10° Vee(V) Qq (nC)
At At
D = single pulse Ic = 0 A
T, = 80 °C
Ve = +15 \%
Tj = ijax OC
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Neutral Point
Neutral Point IGBT & Half Bridge FWD

Typical output characteristics Typical output characteristics
Ic = f(Ve) Ic = f(Ve)
60 60
< <
_50 50
40 40

30 30 //—

10 10
0 0
0 1 2 3 4 Vee(v) 5 0 1 2 3 4 Ve (V) 5
At At
ty, = 250 Hs ty, = 250 Hs
T, = 25 °C Ty = 126 °C
Ve from 7V to 17 Vin steps of 1V Ve from 7 Vito 17 Vin steps of 1V
Typical transfer characteristics Typical diode forward current as
Ie = f(Ve) a function of forward voltage
Is = f(V)
20 30
< <

L

20

10 15

10

T, = Tjnac25°C

T = Tinac25°C .
T,=25°C

0 2 4 6 8 10 yew 12 o . R 3 A Ve s

ty, = 250 Hs ty, = 250 Hs
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Neutral Point
Neutral Point IGBT & Half Bridge FWD
Typical switching energy losses Typical switching energy losses
as a function of collector current as a function of gate resistor
E = f(I¢) E = f(Rg)
1 T T 1
@ 4 Eon High
g | | 2 o
e | | ‘u'_l’ Eontowt
| | Eoﬂlﬂgh‘r
08 | | 08
| Bon ign
|
! EonLowT
06 | 06fF-—-————
: Eoff Low T 7 Eoff High T
|
|
L e P ity ~ b i 04 EofLowT
0RfF-—- AL A A L 02— Ff S,
|
| |
1 1
0 ! ! 0
0 5 10 15 20 25 1 (A 30 0 16 32 48 64 Re(2) 80
With an inductive load at With an inductive load at
T, = 25/126  °C Ty = 25/126  °C
Ve = 350 \Y Ve = 350 \Y
Ve = +15 \Y Ve = +15 \Y
Rgon = 16 Q [c = 15 A
R oot = 16 Q
Typical reverse recovery energy loss Typical reverse recovery energy loss
as a function of collector current as a function of gate resistor
Erec = f(Ic) Erec = f(R G)
_o6 T T 706 T T
g | | % | |
\uET : : Erect figh T EJ/ : :
05— ————————— bk = — - 05 ! !
| |
1 1
S 04 ! :
: | Ers-mngh‘r
9% R SR SR
EYeC Low T ! !
0,22 [ e e
EYeC Low T
0,1 0,1
0 0
0 5 10 15 20 % ® 30 0 Re () 80
c

With an inductive load at

T, = 25/126  °C
Ve = 350 Y
Vs = +15 v
Ren= 16 Q

copyright Vincotech

With an inductive load at

T, = 25/126  °C
Ve = 350 Vv
Ve = +15 Vv
Ic= 15 A

13
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Typical switching times as a
function of collector current
t = f(lc)

Neutral Point IGBT & Half Bridge FWD

Neutral Point

Typical switching times as a
function of gate resistor

t = f(Rq)

10-F112M3A025SH-M746F09
10-FY12M3A025SH-M746F08

datasheet

0,001 0,001
o s 10 15 2 B 0 10 20 30 40 50 60 Ru() 70

With an inductive load at With an inductive load at
T, = 126 °C Ty = 126 °C
Ve = 350 \Y Veg = 350 \Y
Ve = +15 \Y Ve = +15 \Y
Rgon = 16 Q I¢ = 15 A
R oot = 16 Q
Typical reverse recovery time as a Typical reverse recovery time as a
function of collector current function of IGBT turn on gate resistor
trr = f(IC) trr = f(Rgon)

0,05 0,5
B z i igh T

0,04 04

pe— tr High T
0,03 — 03
‘HLO\NT
/
0,02 0,2
t"LU\NT
0,01 01
0,00 0,0
0 5 10 15 20 25 ) 0 16 32 48 64 Ry, (2) 80

At At
T, = 25/126  °C Ty = 25/126  °C
Ve = 350 \Y Vg= 350 \Y
Ve = +15 \Y Ig= 15 A
Rgon = 16 Q Ve = +15 \Y

copyright Vincotech
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Neutral Point
Neutral Point IGBT & Half Bridge FWD
Typical reverse recovery charge as a Typical reverse recovery charge as a
function of collector current function of IGBT turn on gate resistor
er = f:([C) er = f:(Rgon)
25 2
g 2
C; vilﬂghT C;
20 Qrr vigh T
15
15
QrrLowT 1
| —
10
er Low T
05
0,5
0,0 0
0 5 10 15 20 % p) 0 0 16 32 48 64 R () 80
At At
T, = 25/126  °C Ty = 25/126  °C
Ve = 350 \Y Vg= 350 \Y
Ve = +15 \Y Ig= 15 A
Rgon 16 Q Ve = +15 Vv
Typical reverse recovery current as a Typical reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
Ipem = f(Ic) Ippm = f(Rgon)
40 80
< <
< E
= IHHM High T N
| —
30 60
|~
IRRMLuwT
20 40
) / 20
IRRMH\ghT
—_——
IRRMLuwT
0 0
0 5 10 15 20 25 | A 0 0 16 32 48 64 Ry, (@) 80
At At
T, = 25/126  °C Ty = 25/126  °C
Ve = 350 \Y Vg= 350 \Y
Ve = +15 \Y Ig= 15 A
Rgon = 16 Q Ve = +15 \Y
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Neutral Point
Neutral Point IGBT & Half Bridge FWD
Typical rate of fall of forward Typical rate of fall of forward
and reverse recovery current as a and reverse recovery current as a
function of collector current function of IGBT turn on gate resistor
dlo/dt,dl /dt = f(1.) dlo/dt,dl vee/dt = (R gon)
3500 _8000
2 diecfdty  —— 3 dlec/dt ¢
) 2
< dig/dt = dlg/dt r
53000 <
2500 /
2000
/ 4000
e / re——"
P
1000 ,..n-"“'"""
e 2000
"".lll
500 llll' \
0 0
0 5 10 15 20 25 I o(A) 30 0 16 32 48 64 R gon(2) 80
At At
T, = 25/126  °C T = 25/126  °C
Ve = 350 \Y Ve= 350 \Y
Ve = +15 \Y Ig= 15 A
Rgon 16 Q Ve = +15 Vv
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zwg-s) = f(t}) Zwngs) = f(t},)
10" 10"
g g
2 Ll 2 gui
z /__;7 NE /_/,/;7/
J __/ o 1
N I //’ /:7
T //
10° = 10° — 7
L —— // /
A1
/
4
D=05 D=0,5
10" 0,2 107 | 4 0.2 ||
0,1 0,1 H
0,05 [ 0,05 [
0,02 0,02
0,01 = 0,01
0,005 0,005
0.000 0.000
102 T T 10 T T T T
10° 10" 10° 10" w O g 10° 10" 10° 10? 10" 10° HE
At At
D = tpy/ T D = ty/ T
Ry = 3,09 K/W Ry = 3,65 K/W

IGBT thermal model values

R (K/W) Tau (s)

9,31E-02 1,78E+00
3,67E-01 2,71E-01
1,74E+00 6,94E-02
3,64E-01 1,36E-02
2,46E-01 3,45E-03
2,37E-01 4,12E-04

copyright Vincotech
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FWD thermal model values

R (K/W) Tau (s)

1,54E-01 1,23E+00
5,83E-01 1,75E-01
1,42E+00 4,78E-02
7,75E-01 8,99E-03
7,22E-01 1,81E-03
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Neutral Point
Neutral Point IGBT & Half Bridge FWD

Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
Ptot = f(Ts) [C = f(Ts)
60 30
B g
a.§ L
25
451
20
30 q 15
10
15
5
0 T T 0 T T
0 50 100 150 To(°C) 200 0 50 100 150 Th(°C) 200
At At
T, = 175 oC Ty = 175 oC
Ve = 15 \Y
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
Ptot = f(Ts) [F = f(Ts)
60 20
= <
2 it
45 15
30 10
15 4 54
0 T T 0 T T
0 50 100 150 Th (°C) 200 0 50 100 150  Th (°C) 200
At At
T = 175 oC Ty = 175 oC
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Thermistor

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

NTC-typical temperature characteristic
24000

RIQ

20000

16000
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25 50 75 100 T(C) 125
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Switching Definitions Half Bridge

General conditions

T; = 125°C
R gon = 16 Q
R ot = 16Q
Turn-off Switching Waveforms & definition of ¢ 4., t o Turn-on Switching Waveforms & definition of ¢ ., tgo,
(tg.x = integrating time for E ,4) (tgon = integrating time for E )
125 250 ‘
% taoft % le
\“’\rcA VCE
100 ] vty 200
VeE 90%
N
1
75 \ ¢ 150
VGE VCE
50 100
7—V E'90% teos Vee A VAV SV
taon
25 \ / 50
o VG 100 | ! Vee s
% L e 10%
0 M o T . L
Eon
25 , , . -50 ! ! !
0,2 0 02 0,4 06 . 0,8 2,9 2,95 3 3,05 31 3,15 32
time (us) time(us)
Ve (0%) = -15 \Y Ve (0%) = -15 v
Ve (100%) = 15 \Y Ve (100%) = 15 \Y
V¢ (100%) = 350 \Y V¢ (100%) = 350 \Y
I¢ (100%) = 15 A I: (100%) = 15 A
Laoff = 0,22 Hs Ldon = 0,07 Hs
Coff = 0,69 Hs Ceon = 0,20 Hs
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
125 250
% fitted Ve %
le x /\M\_‘ le
100 200
Kmo%
75 150
/ XK lc 6o Ve
50 10— | I oo
e D%
25 50
lClD% | T
— 'C 10%
04 t; -\ 0 - B
b
-25 . . . . . : -50 ;
0,05 0,1 0,15 0,2 0,25 03 time (us)®35 3,04 3,06 3,08 31 ime(us) 3,12
V¢ (100%) = 350 \Y V¢ (100%) = 350 \Y
I¢ (100%) = 15 A I: (100%) = 15 A
ty= 0,12 us t, = 0,02 us
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Turn-off Switching Waveforms & definition of ¢y
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Turn-on Switching Waveforms & definition of ¢y,

125 - 200 -
% %
F)0
100 d Eor
150
Pon
75 Eon
100
50
50
25
VeE 0% ‘/ lc 196 VeE 10% Vee 3%
0 |
0
tEoff tEon
-25 ‘ ‘ ‘ -50
02 02 04 06 fmews) 08 2,95 3.05 31 315 imequs) >
P (100%) = 5,28 kw Poy (100%) = 5,28 kw
E o (100%) = 0,63 mJ E o (100%) = 0,30 mJ
Lpoff = 0,69 Hs tron = 0,20 us
Gate voltage vs Gate charge (measured) Turn-off Switching Waveforms & definition of ¢,
209 150 -
> %
>15 |
100 d
10 |
[H
50 X
5 |
0 R fitted
T IF?F?M 10%
5
/ -50
-10 %
-
//J\/ -100
-15 f f
IRRMQ %
IRRM 100%
20 : : -150 : — ‘
-50 0 50 100 150 0 ey 20 3,06 3,08 31 3,12 tme(usi 4
Vegot = -15 \ V4 (100%) = 350 \Y
Vegon = 15 \ 14 (100%) = 15 A
Ve (100%) = 350 \% I'tem (100%) = -22 A
1:(100%) = 15 A by = 0,03 15
Qg = 180,95 nC
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Switching Definitions Half Bridge
Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢y,
(to . = integrating time for Q,,) (t grec= integrating time for E..)
150 4 120 4
. %
% . o ° Erec
rr 100 +
100 L
tonr 80
50 X terec
60 -
0
40
20
-100 | o
-150 : : ) 20 . . . ,
3,06 3,08 3,1 3,12 314 ows) 316 3,08 3,1 3,12 314 sy 316
14 (100%) = 15 A P (100%) = 5,28 kW
Q. (100%) = 0,44 uc E e (100%) = 0,05 mJ
tom = 0,07 bs Eore = 0,07 Hs

Half Bridge switching measurement circuit

Half Bridge stage switching measurement circuit

700w (=) T

=L T4

0.000003
0.00001 oo

:]*;;% N BN

’ SRR
g
rl@:

0.000003

'f"fj
1
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Switching Definitions Neutral Point

General conditions

T, 125 °C
R gon = 16Q
Rer = 16Q

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

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

(tg.x = integrating time for E ,4) (tgon = integrating time for E )
125 4 300
% Lot M * e
100 et G e / VS A A AN A ann, 250
VG 90%
K [ 200
75
150 4
50 4 Vee
VCEQO%
\ teor . 100 A ~——T
25 | tdon
50
v Vee Ic 19 v / v,
0 e ™ . e \—:if‘
Ve teon ‘
25 -50 T T
0,1 0 0,1 0,2 0,3 04 (e (us)0‘5 2,95 3 3,05 3,1 3,15 time(us) 3,2
Ve (0%) = -15 \Y Ve (0%) = -15 \Y
Ve (100%) = 15 \Y Ve (100%) = 15 \Y
V¢ (100%) = 350 \Y V¢ (100%) = 350 \Y
Ic (100%) = 15 A Ic (100%) = 15 A
Laoff = 0,16 Hs Ldon = 0,07 Hs
Coff = 0,53 Hs Ceon = 0,18 Hs
Turn-off Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
125 4 300 4
% fitted % R
le L 250 1
100
/
l lc 90%
K 200
75
lc 6096 150
50 4 Vee
Ie s 00—
lCQO%
25 t
X 50 | 7
K_ lc 10%
03 —— lcion
t 0o+ —— -
25 . . -50 . . : : :
0,0 0,1 0,2 0,3 ) 0,4 3,06 3,08 3,1 3,12 3,14
time (us) time(us)
V¢ (100%) = 350 \Y V¢ (100%) = 350 \Y
Ic (100%) = 15 A Ic (100%) = 15 A
ty= 0,069 us t, = 0,016 us
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Switching Definitions Neutral Point

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

125 4 125 4
% koo * Eo
100 4 o 100 4
75 75
50 50
25 A 25 1
Uge 90% Pyt Uge 10% Uce 3%
0 0
Leoft e
-25 . . -25 T T T T T |
-0,1 0,1 0,2 0,3 04 0,5 2,95 3 3,05 3,1 3,15 3,2 3,25
time (us) time(us)
Pt (100%) = 5,26 kW P, (100%) = 5,26 kW
E o (100%) = 0,53 mJ E o, (100%) = 0,30 mJ
Egoft = 0,53 us tgon = 0,18 us

Gate voltage vs Gate charge (measured)

Turn-off Switching Waveforms & definition of ¢,

<207 150 -
= %
=) i |
15 I 100 4 ’
10 4 tr
50
5 f U
0
IF?F?M 10%
0
-50 B
-5 4
fitted
-100
-10 /
150 4 IrrM 90%
-15
IRRM 100%
-20 . . -200 T T T T
50 50 100 150 6 () 200 3,06 3,08 31 312 314 ime(us> 2
Vagor = -15 \Y V4 (100%) = 350 \Y
Vegon = 15 \Y 14 (100%) = 15 A
Ve (100%) = 350 \% I'tem (100%) = -24 A
I¢ (100%) = 15 A te = 0,04 s
Q = 148 nC
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Switching Definitions Neutral Point

Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢,
(t o= integrating time for Q,,) (tgc= integrating time for E..)
150 125 -
% %
s Qn B
100 “frven 100
/_/ tqm‘ /
50 75 terec
0 50 4
-50 25
FiT—
-100 0
-150 . . -25 T |
3 33 36 39 imeus) 42 3 33 36 39 fimes) *?
14 (100%) = 15 A P (100%) = 5,26 kw
Q. (100%) = 1,51 uC E .. (100%) = 0,38 mJ
Lot = 1,00 Hs UErec = 1,00 Hs

Neutral Point switching measurement circuit

Neutral Point stage switching measurement circuit

QDR .
15V
T rp1 sz ! VCE
, ; ) A2
ooy Lt | T3 | T2 | ’ =
Lo ' &
—15v7 -
T $Lload
VGE (3> —| ‘ -
mi 3 i T4
el -15v
V . )
Ic A
0.000003
0.00001 B
[ :]‘ N Sy B N
\[ 1t Qr=
| < ol
- - - 7{ 5*’
0.000003
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Ordering Code and Marking - Outline - Pinout

Version Ordering Code in DataMatrix as| in packaging barcode as
without thermal paste 12mm housing 10-FY12M3A025SH-M746F08 M746F08 M746F08
without thermal paste 17mm housing 10-F112M3A025SH-M746F09 M746F09 M746F09
Pin| X Y Jrin] x Y
1] 52,2 of 23] 21,25] 10,7
2| 46,2 of 24f 21,25] 13,7
3 47 3f 25| 30,4] 97
4] 40,9 of 26] 334] 97 82 *05
5| 44 3] 27| 40,15 11,2 7 202
6] 34,9 of 28] 40,15] 8,2 b 55 +02
7] 34,9 3f 29| s0,45] 10,7
gl 289 of 30| s0,45] 13,7 ‘
1 @9 ee oo I XXX) eo oo P 43 +02
9 259 2f 31 0] 16,35 R TN JEBU
10| 22,9 of 32 o] 19,35 =) .3, =
11] 229 3 33] 5.4s5] 282 S . 2%
d . et e D23 S0 e |- =
SR O S T ) ¥ s
12| 16,9 of 3a] 82s] 282 = 20, o %2 *23 2582 < ,ZQL
.-
13| 16,9 3| 35] 11,25] 28,2 = _ 05 B e 753 -
14| 10,9 of 36| 14,25] 28,2 ! B :14 :12:.. SRS @
15[ 10,9 337 23] 282 NE) 1 10 %8 6 T4 22 ©
1
16 6 of 38 26| 282
17] 7,9 3| 39 29| 28,2 b 2 =01 — Xzsw
18 0 of ao] 31,8 282 :
19] a,75] 89] 41| 40,4] 282
20 1,75] 79| 42| 43.2| 282
21] 13,25] 13,7] 43| 46,2| 28,2
22| 13,25] 10,7] 4a] 49,2 282
12,13 DC+
1 DC+
™ I D1 TS I D5 i I D9
43 G1 38 G5 35 G9
D2 44 S| E— 37 S5 G—— 36 S9 @—g
El T2
S3 G3
2,4 GNDe——g 5 t3 301 29 OUT1 41,42
G2 S2
D6
T3 —i— B T6
D3 S7 G7
9 1 23 24
8,10 GND 1 061 6 OUT2 39,40
D10 T10
7 _';_' —bi— p
S11 G111
14,16 GND 17 t15 221 2! g——a» OUT3 33,34
G10 S10]
¥ C_H_o NTC1
T D11 Y
=
T4 I D4 T8 I D8 T12 IK D12
28 G4 26 G8 20 G1
27 S4 25 S8 19 S$12 @——g 32
6,7 DC-
18 DC- NTC2
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DISCLAIMER

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

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

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

As used herein:

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

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