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flowIPM 1B 600V /4 A

e Input Rectifier, PFC-Boost with integrated
PFC-Shunt, PFC-Controller and DC-capacitor

e 3 phase inverter with integrated DC Shunt, gate driver
circuit incl. bootstrap circuit and over current protection

e Sense output of DC-current
e Temperature sensor

e Conclusive Power Flow, all power connections on
one side, no input output X-ing

! ! !
e Low Power Industrial Drives ] bt 4
e Motor Integrated Fans and Pumps £ =X J- J J J
o AirCon J|:}
e Electrical Tools Y. Y -|- — J J J
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® 20-1B0O6IPBO04RC-P952A40 ' ' L) ' ERIIEIY

e 20-PBO6IPBO04RC-P952A40Y

Maximum Ratings

T,=25°C, unless otherwise specified

Parameter Symbol Condition Value Unit
Input Rectifier Diode
Repetitive peak reverse voltage Vrrm 1600 \
T,=80°C 16
DC forward current I pay Tj=T;max T.=80°C 21 A
Surge forward current I 130 A
urge forward curr FSM t,=10ms T _asec
, ) 50 Hz half sine wave ! ,
I“t-value It 80 As
o T,=80°C 19
Power dissipation Pt T;=T;max T.=80°C 29 W
Maximum Junction Temperature Timax 150 °C
PFC IGBT
Collector-emitter break down voltage Ve 650 Vv
T,=80°C 10
DC collect t 1 T;=T;max A
collector curren c 3=T; T.280°C 14
Repetitive peak collector current I crm tp limited by Tymax 45 A
Turn off safe operating area Vee < 650V, Tj < Top max 45 A
T,=80°C 20
P dissipati P T;=T;max w
ower dissipation tot 3=T; T.280°C 30
Gate-emitter peak voltage Ve +20 \%
Maximum Junction Temperature Timax 175 °C
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Maximum Ratings
T,=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
PFC Inverse Diode
Peak Repetitive Reverse Voltage Vrerm 650 \Y
Th=80°C 7
I T;=T;max
DC forward current F =T T.280°C 9 A
Repetitive peak forward current I rru tp limited by Tymax 12 A
Th=80°C 11
issipati Py T;=T;max
Power dissipation tot =T T.=80°C 17 w
Maximum Junction Temperature Timax 175 °C
PFC Diode
Peak Repetitive Reverse Voltage V rrm 650 \
Th=80°C 9
DC f d t I T;=T;max A
orward curren F 3=T; T.280°C 12
Surge forward current 1 100 A
J o t,=8,3ms
> B 60 Hz half sine wave 5
I“t-value I“t 40 A’s
Repetitive peak forward current I prm tp limited by Tymax 30 A
Th=80°C 15
P dissipati Py T;=T;max w
ower dissipation tot =1 T.=80°C 23
Maximum Junction Temperature T jmax 175 °C
Inverter Transistor
Collector-emitter break down voltage Ve 600 \
Th=80°C 4
DC collect t I T;=T;max A
collector curren ¢ 3=T; T.280°C 6
Repetitive peak collector current I crm tp limited by Tymax 12 A
Turn off safe operating area Vee < 600V, T; <Tjmax 8 A
Th=80°C 11
P dissipati Py T;=T;max w
ower dissipation tot 3=T; T.280°C 17
Gate-emitter peak voltage Ve +20 \%
o . tsc T;<150°C 8 5
Short circuit ratings )
9 Ve Vee=15V 400 v
Maximum Junction Temperature Tjmax 175 °C
Inverter Diode
Peak Repetitive Reverse Voltage Vrem 600 \Y
Th=80°C 5
DC forward current Iy T;=T;max T.280°C 6 A
Repetitive peak forward current I rru tp, limited by Tymax 8 A
e Th=80°C 10
Power dissipation Pt T;=T;max T:=80°C 15 W
Maximum Junction Temperature Timax 175 °C
copyright Vincotech 2 08 Jun. 2015 / Revision 1
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Maximum Ratings

T,=25°C, unless otherwise specified
Parameter Symbol Condition Value Unit
PFC Shunt
DC forward current I: T.=25°C 10 A
Power dissipation P ot T.=25°C 9 w
PFC Controller*
VCC supply voltage Vee Vce common with gate driver IC 26 V
VSENSE voltage Vysense 53 \%
Vsense Current Tysense +1 mA
FREQ pin voltage V rreqQ 5,3 \%
Maximum Junction Temperature T jmax 125 °C
* for more information see Infineon's datasheet ICE3PCS02
DC - Shunt
DC forward current Ie T.=25°C 8 A
Power dissipation P ot T.=25°C 3,2 W
DC link Capacitor
Max.DC voltage V Max T.=25°C 500 \
Gate Driver*
Supply voltage Ve Vcc common with PFC driver 20 \Y
Input voltage (LIN, HIN, EN) Uy 10 \%
Output voltage (FAULT) Uout VCC + 0.5 \Y,
* for more information see infineon's datasheet 6ED003L02-F2
Thermal Properties
Storage temperature Tgg -40...+125 °C
Operation temperature under switching condition] Top -40...+(Tjmax - 25) °C
Insulation Properties
Insulation voltage Vi t=2s DC voltage 4000 \'%
Creepage distance min 12,7 mm
Clearance min 12,7 mm
Comparative tracking index CTI >200
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Characteristic Values
Parameter Symbol Conditions Value Unit
v, [V]l orlic[A]or
ZGE II::“:::II o v [V] or |I; [A] oF T; Min Typ Max
@ Vs [V] I, [A]
Input Rectifier Diode
Ti=25°C 1,04
* ’
Forward voltage Ve 7 Ti=125°C 0.97 \
Ti=25°C 0,87
Threshold voltage (for power loss calc. only) Vi 7 Ti=125°C 074 Vv
. Ti=25°C 25
Slope resistance (for power loss calc. only) r 7 Tj=125°C 33 mQ
Ti=25°C 0,01
Reverse current I 1200 Ti=125°C mA
Phase-Change
Thermal resistance chip to heatsink Rugs [Material A = 3,54 K/W
3,4W/mK
* chip data
PFC IGBT
Gate emitter threshold voltage Veran  |Vee=Vee 0,0004 E:ﬁggc 3,3 4 4,7 v
. . Tj=25°C 2,18 2,22
- * ’ ’
Collector-emitter saturation voltage V csat 15 15 Ti=150°C 274 Vv
-emi - Tj=25°C 0,04
Collector-emitter cut-off Iees 0 650 Ti=150°C mA
. . Tj=25°C 2
Rise time t Ti=150°C 2
. Tj=25°C 107
- XX
Turn-off delay time Loty Ti=150°C 161 ns
i - Tj=25°C 4
Fall time tr Uec=15V |400 4 Ti=150°C >
- Tj=25°C 0,055
Turn-on energy loss per pulse Eon Ti=150°C 0,091
Turn-off energy loss per pulse E Tj=25°C 0,020 e
gy loss perp of Ti=150°C 0,038
Input capacitance Cies 930
Output capacitance Coss f=1MHz 0 25 Tj=25°C 24 pF
Reverse transfer capacitance Crss 4
Gate charge Q¢ *15 520 15 Tj=25°C 38 nC
Phase-Change
Thermal resistance chip to heatsink Rugs) |Material A = 4,77 K/W
3,4W/mK
* chip data
PFC Inverse Diode
. Ti=25°C 1,17
Diode forward voltage Ve 6 Tj=125°C 0.91 Vv
Phase-Change
Thermal resistance chip to heatsink Rugs) |Material A = 8,45 K/W
3,4W/mK
PFC Diode
Tj=25°C 2,05 2,22
* v ’ ’
Forward voltage F 15 Ti=150°C 2'10 Vv
Tj=25°C 11
Peak recovery current Irpm Ti=150°C 13 A
. Tj=25°C 18
Reverse recovery time T Ti=150°C 58 ns
- Tj=25°C 0,12
Reverse recovery charge Qrr Uec=15V |400 4 Ti=150°C 024 ucC
Tj=25°C 0,013
Reverse recovered energy Erec Ti=150°C 0.033 mWs
Hi(rec)ma Tj=25°C 959
Peak rate of fall of recovery current /dt Ti=150°C 452 A/us
Phase-Change
Thermal resistance chip to heatsink Rugs [Material A = 6,16 K/W
3,4W/mK
* chip data
PFC Shunt
R1 value | R 100 ‘ | mQ
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Characteristic Values
Parameter Symbol Conditions Value Unit
V. [V] or|i.[A]or
ZGE RII::: o v [V] or |I; [A] oF T; Min Typ Max
@ Vs [V] I, [A]
Inverter Transistor
=50,
Gate emitter threshold voltage Veeiny |Vee=Vee 0,000075 E:fgo(gc 44 5 56 \%
i=250,
Collector-emitter saturation voltage* V cesat 15 4 E:fgo(gc 0,8 g'gg 2.8 \
Collector-emitter cut-off current incl. Diode Iegs 0 600 Eifg;gc 0.1 mA
Gate-emitter leakage current Tges 20 0 Eifg;gc 120 nA
Integrated Gate resistor R gin none Q
Turn-on delay time ** Ea(on) Eifg;gc Zgg
i=250,
Rise time t %igosc §é
. ns
) Tj=25°C 666
Turn-off delay time ** Ea(otr) Uee=15V T}=150°C 749
400 4 .
Fall time t V=5V Ti=25°C 20
f Tj=150°C 50
Turn-on energy loss per pulse Eon ?ffg;fc g'ié;
=2 - mWs
Turn-off energy loss per pulse Eoff Ti=25°C 0,072
© Tj=150°C 0,115
Input capacitance Cies 305
Output capacitance C oss f=1MHz 0 25 Tj=25°C 18 pF
Reverse transfer capacitance Crss 9
Phase-Change
Thermal resistance chip to heatsink Rugs |Material A = 8,32 K/W
3,4W/mK
* chip data
** including gate driver
Inverter Diode
. Tj=25°C 0,7 2,93 2,5
* ' ' ’
Diode forward voltage Ve 10 Ti=150°C 2,83 \
Tj=25°C 2
Peak reverse recovery current I'rry Tj=150°C 3 A
Reverse recovery time t Ti=25°C 166 ns
" Tj=150°C 254
Ugc=15V j=25°
Reverse recovered charge Qe V]CNC=5V 400 4 E.:fgofc g:;g nC
] Tj=25°C 25
di i/ At max !
Peak rate of fall of recovery current (di/dt), Ti=150°C 16 Alus
Tj=25°C 0,045
Reverse recovered energy E ec Ti=150°C 0.085 mWs
Phase-Change
Thermal resistance chip to heatsink Rugs |Material A = 9,86 K/W
3,4W/mK
* chip data
DC - Shunt
R2 value R | |Tj=25°C | 50 ‘ | mQ
DC link Capacitor
C value c | | | 100 | | o
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Characteristic Values
Parameter Symbol Conditions Value Unit
V. [V1 or|I.[A]or
KGE II::\‘:::II OF |y [V] or |I; [A] oF T; Min Typ Max
@ Vs [V] I, [A]
Gate Driver
Tj=25°C 13 15 17,5
Supply voltage Vee Tj=125°C v
Tj=25°C 1,3 2
Quiescent Vcc supply current Iocc  [Vun=0V; Vin=3,3V Ti=125°C ' mA
Tj=25°C 0 5
Input voltage (LIN, HIN, EN) Vin Tj=125°C
Tj=25°C 0 15
Input voltage (GATE) Vearte Tj=125°C
- ) Tj=25°C 1,7 2,1 2,4
Logic "0" input voltage (LIN, HIN) Vi Tj=125°C
‘ . Ve = 15V Tj=25°C 0,7 0,9 1,1
Logic "1" input voltage (LIN, HIN) Vi Ti=125°C v
iti i Tj=25°C 1,9 2,1 2,3
Positive going threshold voltage (EN) VEn, THe Tj=125°C
i i Tj=25°C 1,1 1,3 1,5
Negative going threshold voltage (EN) VEN, TH- Tj=125°C
Tj=25°C 9 10,3 12
Input clamp voltage (LIN, HIN, EN) Vi, cave |Iiv = 4mA Tj=125°C
iti i Tj=25°C 380 445 510
ITRIP positive going threshold Vir, T Tj=125°C mv
Tj=25°C 70 100
Input bias current LIN high Iine  |Vun = 3,3V T;=125°C
Tj=25°C 110 200
Input bias current LIN low Iiun- [Vun = 0V Tj=125°C
Tj=25°C 70 100
Input bias current HIN high Tt Vi = 3,3V Tj=125°C HA
_ Tj=25°C 110 200
Input bias current HIN low Ty |V = 0V Tj=125°C
Tj=25°C 45 120
Input bias current EN high Ien+  |Vhmw = 3,3V T;=125°C
Tj=25°C 0 Vee
Output voltage (FAULT) Vir Tj=125°C \
Tj=25°C 45 100
Low on resistor of pull down trans. (FAULT) Ron, it |Vraur=0.5 V T;=125°C Q
Tj=25°C 1
Pulse width for ON or OFF tin Tj=125°C HS
Tj=25°C 400 530 800
Turn-on propagation delay (LIN, HIN) ton Vinmi = OV or 3,3V Tj=125°C
_ Tj=25°C 360 490 760 ns
Turn-off propagation delay (LIN, HIN) torr Vinmi = OV or 3,3V Tj=125°C
- Tj=25°C 2
FAULT reset time tRST Tj=125°C ms
! . . . _ 1J=25°C 150 310
Fixed deadtime between high and low side tor Viunmin = 0V & 3,3V Tj=125°C ns
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Characteristic Values
Parameter Symbol Conditions Value Unit
zz: II::“:::II or ‘I;:E[E’\}] o:r :: E:% z: T; Min Typ Max
Vs [V] I, [A]

Thermistor
Rated resistance R Tj=25°C 22000 Q
Deviation of R100 AR/R Tj=100°C -12 12 %
Power dissipation P Tj=25°C 200 mw
Power dissipation constant Tj=25°C 2 mW/K
B-value Bs/s0) [Tol. £3% Tj=25°C 3950 K
B-value B(2s/100) |Tol. £3% Tj=25°C 3998 K
Vincotech NTC Reference Tj=25°C B
PFC Controller
VCC turn-on threshold Veeon 11,5 12,0 12,9 \%
VCC turn-off threshold Veeuvio 10,5 11,0 11,9 \%
Operating current with active GATE Icche  |Cl=1nF 6,4 8,5 mA
Operating current during standby Iecstby 3,5 4,7 mA
PFC switching fequency Fswnom |Set with an internal resistor Rgpeq=220kQ* 20 kHz
DC link voltage DC2+ [Set with an internal resistor divider** 339 350 361 Vv
DC link treshold (OVP1) low to high VovpiL2H Tj=25°C 108 %
DC link treshold (OVP1) high to low VoveiraL ge\llaPtliv\?atlz;uszl:ite\stovlvti?ﬁeexternaI resistor 100 %
Blanking time for OVP1 tover SzelzszbSa;kpivnoltage Vpaiink/ 130 can be measured at 12 us
DC link treshold (OVP1) hysteresis Vovpi_tvs 6 8 11 %
DC link treshold (OVP2) low to high Vovpz_L2H 428 443 460 \
DC link treshold (OVP2) high to low Vovpz_nzL |relative to OVP2 92 %
Blanking time for OVP2 tove2 12 us

*switching frequency is setable by an external resistor between pins 14-16 (see figure 1 on page28 for values)
**DC link voltage is setable by an external resistor between pins 14-15 (see figure 2 on page28 for values)
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Output Inverter

Figure 1 Output inverter IGBT Figure 2 Output inverter IGBT
Typical output characteristics Typical output characteristics
I = f(Veg) Ie = f(Ve)
20 20
g g
15 15 /
10 10 /
//
—
/
/”—# /_———-
5 5
0 0
0 1 2 3 4 VeeV) 6 0 1 2 3 4 5 VeeV)
At At
ty, = 250 15 ty, = 250 15
T, = 25 °C T, = 125 °C
Ucc from 10 V to 17V in steps of 1V Ucc from 10 V to 17V in steps of 1V
Figure 3 Output inverter FWD

Typical diode forward current as
a function of forward voltage
Iy = f(Vy)

20

ﬁ /

10

I (A)

Ve (V)

ty, = 250 Hs
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Output Inverter

Figure 4 Output inverter IGBT

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

04

E (mWs)

02

01

0,0

0 1 2 3 4 5  1c.(A) 6

With an inductive load at

Ty= 25/125 °C
Ve = 400 \
Ucc= 15 \

Figure 5 Output inverter FWD

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

0,15

E (mWs)

| |
| |
| |
| |
I I
0 1 2 3 4 5 6
e (A)

With an inductive load at

Ty = 25/125 °C
Ve = 400 \
Ucc= 15 \
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Output Inverter

Figure 6 Output inverter IGBT

Typical switching times as a
function of collector current

t = f(ic)
100 ———r— oo T T —
777777 b oo ot - —
- - ____v_____r___________1_____1 I
& [_____ L_____ Lo ____ 1 1ot _
= | | | | ‘don
| | | |
—————— o - — = — —

e e e i |

| |

| | | |
—————— e et e A
777777 T

| | | |

| | | |

| | | |

000 | | | |
0 1 2 3 4 5 6

With an inductive load at

T, = 125 °C
Ve = 400 v
Ucc= 15 Y

Figure 7 Output inverter FWD

Typical reverse recovery time as a
function of collector current
trr = f(IC)

04
= = Tonax 254
03 T
T,=25C
Ovz /
01
0,0
0 1 2 3 4 5 (A
At
T = 25/125 °C
Ve = 400 \
Ucc= 15 \"
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Output Inverter

Typical reverse recovery charge as a
function of collector current

er = f:(IC)
06
g
= T; = Tjmax 25
o
05
04
03 //
T,= 25T
02
//
01 /
0,0
0 1 2 3 4 5 Ic(A) 6
At
Ty = 25/125 °C
Veg = 400 \
Ucc= 15 \Y
Figure 9 Output inverter FWD
Typical reverse recovery current as a
function of collector current
Ipgu = (1)
3
< L—
s T, = Tjmax 25
25
T,= 25T
2
15
1
05
0
0 1 2 3 4 o)
At
Ty = 25/125 °C
Veg = 400 \
Ucc= 15 \Y
copyright Vincotech 11

08 Jun. 2015 / Revision 1



20-1B06IPB004RC-P952A40
20-PBO6IPB004RC-P952A40Y

v

Vincotech datasheet
Output Inverter
Figure 10 Output inverter FWD
Typical rate of fall of forward
and reverse recovery current as a
function of collector current
dly/dt,dl ../dt = f(I¢)
~ 250 —
é dlo/dt zzoz: e
g dle/dt p— -
S 200 — =
R ""'
150 e
.'.‘f.
”~
100 e
50
\\
0
0 1 2 3 4 5 1c(A) 6
At
T = 25/125 °C
Ve = 400 \
Ucc= 15 \Y
Figure 11 Output inverter IGBT Figure 12 Output inverter FWD
IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zgn = f(¢5) Zayn = f(t5)
10" 10 ==
g I —==1 LA
< H—Tr | // g BEcy
F 12 g %
N £ LT
_//“/// h | /
/ /
10° 10™] 4
/| ,
/4
/ 1
T D=05 —
=0, D=05
11 0.2 L] ,./ 02 |
10 10 ! =
0,1 HH 0,1 i
0,05 0,05
0,02 0,02 —
0,01 i 0,01
0,005 0,005
0.000 0.000
10 T T | 1 T T T t
10° 10* 10° 10° 10" o° 4 () 10| 1010’5 10* 10° 10° 10" 10° to (o) 104
At At
D = tpy/ T D = ty/ T
Rth]H = 8132 K/W Rmu—{ = 9,86 K/W

IGBT thermal model values
Thermal grease

FWD thermal model values
Thermal grease

R (K/W) Tau (s) R (K/W) Tau (s)
0,24 1,4470 0,21 2,7550
1,23 0,1572 0,95 0,2138
4,17 0,0448 4,60 0,0490
1,43 0,0085 1,66 0,0101
0,87 0,0021 1,33 0,0022
0,37 0,0004 1,11 0,0005
copyright Vincotech 12 08 Jun. 2015 / Revision 1
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Output Inverter

Figure 13
Power dissipation as a
function of heatsink temperature

Output inverter IGBT

Figure 14 Output inverter IGBT

Collector current as a
function of heatsink temperature

P = f(Th) Ic = f(Ty)
2 8
5 .
of Y
20
6
15
4
10
s 2
0
0 50 100 150 200 0
T.(°0) 0 50 100 150 T,(°C) 200
At At
T, = 175 °C T, = 175 °C
Ug= 15 Y

Figure 15 Output inverter FWD

Power dissipation as a
function of heatsink temperature

Figure 16 Output inverter FWD

Forward current as a
function of heatsink temperature

P = f(Th) Ig = f(Ty)
20 8
g <
o2 -
16
6
12
4
8
2
4
0 \ 0
0 50 100 150 T,(°c) 200 0 50 100 150 Th(°C) 200
At At
Ty = 175 °C T = 175 °C
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Output Inverter

Safe operating area as a function
of collector-emitter voltage

Ic=f(Ve)
10
<
5 S
10
10°
10"
0% 9 ' 1 Ve ) 100
At
Ty < T jmax oC
Ucc= 15 Vv
Figure 18 IGBT
Reverse bias safe operating area
Ic=f(Ve)
10
<
IC MAX
8 T
° |
A
4 = |
1 ¢
8
Il =
: |
0
0 100 200 300 400 500 600 700
Vee(V)
At
T, = Timax-25  ©OC
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Figure 1 PFC IGBT Figure 2 PFC IGBT
Typical output characteristics Typical output characteristics
Ie = f(Ve) Ie = f(Ve)

50 50

< ~
iG] < /
©
40 40 /
30 30

10 10
0 1 0
0 1 2 3 Ve * 0 ! 2 3 vew 4
At At
t, = 250 ys t, = 250 ys
T = 25 °C T, = 150 °C
Ucc from 7 V to 17V in steps of 1V Ucc from 7 V to 17V in steps of 1V
Figure 3 PFC FWD
Typical diode forward current as
a function of forward voltage
Iy = f(Vy)
60
<
_50
40
T,=25C
® T,= Tinac25C
20
10
0
0,0 1,0 2,0 30 Ve (V) 4,0
At
ty, = 250 ps
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PFC

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

E (MWs)

With an inductive load at

Ty = 25/125 °C

Ve = 400 \

Ucc= 15 \

Figure 5 PFC IGBT

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

0,08

E (mWs)

0,06

0,04

0,02

0,00
0

With an inductive load at

Ty = 25/125 °C
Ve = 400 \
Ucc= 15 \
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PFC

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

t(ps)

0,01

|
| |
| |
| |
0,00
0 2 4 6 8 101.(A) 12

With an inductive load at

T, = 125 °C

Ve = 400 v

Ucc= 15 v

Figure 7 PFC FWD

Typical reverse recovery time as a
function of collector current

trr = f(I C)
005
) tr
004
004
tr
003
003
002
002
001
001
0,00
0 2 4 6 8 19, (a) 12
At
Ty = 25/125 °C
Vg = 400 \
Ucc= 15 \Y
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PFC

Figure 8 PFC FWD
Typical reverse recovery charge as a

function of collector current

Q. =f(I¢)

04

Qr (HC)
o

M

Timax - 25

Py
7

Qn
0,2
/ T,=25C
01 /
0,0
0 2 4 6 8 lq ) 12
At
T = 25/125 °C
Ve = 400 \
Ucc= 15 Y
Figure 9 PFC FWD
Typical reverse recovery current as a
function of collector current
Ipgu = (1)
20
<
) 16
T)= Tymac- 25C
IRRM
12
IRRM
T;=25C
8
4
0
0 2 4 6 8 10| ) 12
At
T, = 25/125 °C
Ve = 400 \
Ucc= 15 Y
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PFC

Figure 10 PFC FWD

Typical rate of fall of forward

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

3000
7 dl /et
= difdt T
5
~2500
=]

e

2000

1500 \
1o \

0
0 2 4 6 8 10 | (A) 12
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Figure 11 PFC IGBT Figure 12 PFC FWD

IGBT transient thermal impedance FWD transient thermal impedance
as a function of pulse width as a function of pulse width
Zwn = f(ty) Zwn = f(t})
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IGBT thermal model values FWD thermal model values
Thermal grease Thermal grease
R (K/W) Tau (s) R (K/W) Tau (s)
0,24 0,9339 0,16 2,278
2,01 0,09693 0,78 0,2352
1,56 0,03256 3,34 0,05952
0,71 0,004783 0,97 0,01208
0,25 0,000845 0,69 0,00294
0,23 0,000584
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Figure 13 PFC IGBT Figure 14 PFC IGBT
Power dissipation as a Collector current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) I = f(Ty)
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Figure 15 PFC FWD Figure 16 PFC FWD
Power dissipation as a Forward current as a
function of heatsink temperature function of heatsink temperature
P = f(Th) Iy = f(Ty)
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Figure 17 PFC IGBT
Safe operating area as a function
of collector-emitter voltage

Ip = f(Vps)
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Figure 18 PFC IGBT

Reverse bias safe operating area

Ie = f(Vep)
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Input Rectifier Bridge
Typical diode forward current as

Diode transient thermal impedance
a function of forward voltage

as a function of pulse width
1= f(Vy) Zwn = f(ty)
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Figure 3

Rectifier diode Figure 4 Rectifier diode
Power dissipation as a

Forward current as a
function of heatsink temperature

function of heatsink temperature
P = f(Th) Ig = f(Ty)
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Shunt
Figure 1 PFC Shunt Figure 2 DC Shunt
Pulse Power R1 Pulse Power R2
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Thermistor
Figure 1 Thermistor

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

NTC-typical temperature characteristic
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Switching Definitions Output Inverter

General conditions

L

125 °C |

Output inverter IGBT

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

datasheet

Figure 2 Output inverter IGBT

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

(tg.x = integrating time for E ,4) (tgon = integrating time for E )
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Figure 3 Output inverter IGBT Figure 4 Output inverter IGBT

Turn-off Switching Waveforms & definition of ¢,

Turn-on Switching Waveforms & definition of ¢,
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Switching Definitions Output Inverter

Figure 5 Output inverter IGBT Figure 6 Output inverter IGBT

Turn-off Switching Waveforms & definition of ¢y Turn-on Switching Waveforms & definition of ¢y,
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Figure 7 Output inverter FWD
Turn-off Switching Waveforms & definition of ¢,
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Switching Definitions Output Inverter

Figure 8 Output inverter FWD Figure 9 Output inverter FWD

Turn-on Switching Waveforms & definition of ¢, Turn-on Switching Waveforms & definition of ¢y,
(to . = integrating time for Q,,) (t grec= integrating time for E..)
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Ordering Code and Marking - Outline - Pinout
Ordering Code & Marking
Version Ordering Code in DataMatrix as| in packaging barcode as
without thermal paste, solder pins 20-1B06IPBO04RC-P952A40 P952A40 P952A40
with thermal paste, solder pins 20-1B06IPBO04RC-P952A40-/3/ P952A40 P952A40
without thermal paste, press fit pins 20-PB06IPBO04RC-P952A40Y P952A40Y P952A40Y
with thermal paste, press fit solder pins 20-PB06IPB004RC-P952A40Y-/3/ P952A40Y P952A40Y
Pin table
Pin X Y
1 45 0 60,8 *0,2
2 42 0 524
3 39 0 "
4 | 36 0 50 G 547
5 33 0 ‘
j ;3 g [ “17_18_19—20‘21‘2.2‘23' 4—25—26=277]
000 oo o 8 0 @
8 24 0
9 21 0 4
10 18 0 _ M aal Al
| X2 - ¥
ul s o l® R g | - Ol 72
12 12 0 ~ R
13| 9 0 L ) {
14 6 0 161514131211109(8 76 5 4 3 2 1
15| 3 0 : eooeoppoo0p0000008 )
16 0 0 |
17| -02 | 264 ® 2 +0,05
18| 4,8 26,4 225
19| 9,8 26,4
20| 14,8 | 26,4 — X
21| 198 | 26,4 6102
22| 22,5 | 26,4
23| 252 | 26,4 69,6
24 | 30,2 | 26,4
25 | 352 | 26,4 72
26 | 40,2 | 26,4
27 45,2 26,4
17 18 19 21 22 20 24 23
- Lo 5 & &
28 33 & & g 8 % B
= >
[ B | 0 9 T [ ] [ ] 0 0 T
J -
zt T ' ks I35 |
GND 9
{1 J
4 R
VCC .
r-zﬂ PFC-Controller Gate Driver
’ ) [ R EEIIRIL
O O o g 88 & » zZ[|E ELR =R
E £ 2 ¥ cs ¢ ¢ E[3 [k EEE
1 2 2 16 13 14 4 3 56121110 987
15
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Static logic funtion table

VCC VBS RCIN ITRIP ENABLE FAULT LO1,2,3 | HO1,2,3
<Vceuv- X X X X 0 0 0
15V <Vpgsyv- X 0 3.3V High imp |/LIN1,2,3 0
15V 15V <3.2V| 0 3.3V 0 0 0
15V 15V X > Vi 1+ 3.3V 0 0 0
15V 15V > Vean,TH 0 3.3V High imp |/LIN1,2,3|/HIN1,2,3
15V 15V > Veen,mH 0 0 High imp 0 0
110
Resistance Switching
f
100 A on foe Frequency
0Q 102.6kHz
0 5.1kQ 95.5kHz
10.0kQ 89.7kHz
- 15.0kQ 84.7kHz
T s 20.0kQ 80.3kHz
= 24.0kQ 77.2kHz
2 30.0kQ 73.2kHz
D 70
= \ 36.0kQ 69.6kHz
o 39.0kQ 68.0kHz
= 60 ™ 47.0k 64.3kHz
= 51.0kQ 62.6kHz
.% o - 56.0kQ 60.7kHz
& 62.0kQ 58.6kHz
68.0kQ 56.7kHz
40 \_ 75.0kQ 54.7kHz
\\ 82.0kQ 52.9kHz
o — 91.0kQ 50.9kHz
100.0kQ 49.1kHz
110.0kQ 47.3kHz
20 120.0kQ 45.8kHz
o 50 100 150 200 250 300 150.0kQ 42.0kHz
Resistance [kQ] v 180.0kQ 59.2kHz
200.0kQ 37.7kHz
Vincotech
410 Resistance Output
on V., Voltage
N 402.9V
400 5.1kQ 399.2v
10.0kQ 395.9v
15.0kQ 392.8V
— 3% 20.0kQ 390.0vV
%- 24.0kQ 387.9vV
=3 L 30.0kQ 385.0V
= 380 36.0kQ 382.4V
= 39.0kQ 381.2V
=
= 47.0kQ 378.1V
s 3 \\ 51.0kQ 376.7V
3 . .
O \ 56.0kQ 375.1V
& e —~—— 62.0kQ 373.3V
360 ——— 68.0kQ 371.5V
\\ 75.0kQ 369.7V
— 82.0k0 368.0V
350 91.0kQ 366.0V
100.0kQ 364.2V
110.0kQ 362.3V
340
120.0kQ 360.6V
0 20 10 60 80 100 120 140 160 180 200
150.0kQ 356.4V
_ 180.0kQ 353.1V
Resistance [kQ] 200.0kQ 351.3V
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Pin Descriptions

Pin # Pin Name Pin Description
1 NTC2 Temperature sensor connector 1
2 NTC1 Temperature sensor connector 2
3 InvS + Inverter sense resistor high-side
4 InvsS - Inverter sense resistor low-side
5 EN Enable I/O functionality
6 —Fault Fault output, indicates over current or under voltage (negative
7 —LIN3 Signal input for low-side W phase
8 =LIN2 Signal input for low-side V phase
9 —LIN1 Signal input for low-side U phase
10 —=HIN3 Signal input for high-side W phase
11 —HIN2 Signal input for high-side V phase
12 —HIN1 Signal input for high-side U phase
13 Vee Driver circuit supply voltage
14 GND2 Inverter ground
15 VSENSE PFC Bulk voltage sense
16 FREQ PFC Switching frequency adjust
17 AC1 Rectifier input
18 AC2 Rectifier input
19 DC1 + (coil) Rectifier output DC +
20 PFC + (coil) PFC coil connector
21 DC1 - Rectifier output DC -
22 PFC - PFC return
23 DC2 - Inverter input DC -
24 DC2 + Inverter input DC +
25 W Output for W phase
26 V Output for V phase
27 U Output for U phase
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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 here in:

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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