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flow IPM 1C 1200V / 15 A

e Three-phase input rectifier

e Three-phase inverter with emitter shunts

e Gate drives with bootstrap circuit

e Brake chopper with gate drive

e Overcurrent protection

e Undervoltage lockout

e Temperature sensor

e Embedded Drives \ T

e Industrial Drives

LS 5 &
K K x J
e 20-1C12IBA015SH-LB18A08
i | =+ [ atevriver | [ontemrivr | [ oatemriver [Brate rive|
IR 1] i1 1) i
Maximum Ratings
7= 25 °C, unless otherwise specified
Parameter Symbol Condition Value Unit
Rectifier Diode
Peak Repetitive Reverse Voltage Viru 1600 \
Continuous (direct) forward current Ir Ti = Timax Ts = 80 °C 24 A
Surge (non-repetitive) forward current Irsm 230 A
50 Hz Single Half Sine Wave _
t =10 ms Ti=150°C

Surge current capability 12t ’ 260 A’s
Total power dissipation Prot Ti = Timax Ts = 80 °C 27 w
Maximum Junction Temperature Timax 150 °C
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Maximum Ratings
7i= 25 °C, unless otherwise specified
Parameter Symbol Condition Value Unit
Inverter Switch
Collector-emitter voltage Vees 1200 \Y
Collector current Ic Tj = Timax Ts = 80 °C 13 A
Repetitive peak collector current Icrm tp limited by Tjmax 45 A
Total power dissipation Prot Tj = Timax Ts = 80 °C 29 w
tsc T; < 150 °C 1
Short circuit ratings 5 ! 0 Hs
Vee Vee = 15V 800 \
Maximum junction temperature Timax 175 °C
Inverter Diode
Peak Repetitive Reverse Voltage Vrrm 1200 \
Continuous (direct) forward current Ir Tj = Timax Ts = 80°C 11 A
Repetitive peak forward current Irru 30 A
Total power dissipation Prot Tj = Timax Ts = 80°C 16 W
Maximum Junction Temperature Timax 150 °C
Gate Driver Inverter
Supply voltage Vee -0,5...+24 \%
o UH, UL, VH, VL, )
Logic input voltage Vin WH, WL, FO, RST 0,5...V+0,5 \%
Internal current limit Imax 16,7 A
Inverter Shunt
Max DC current Imax T. = 25 °C 9 A
Brake Switch
Collector-emitter voltage Vees 1200 \
Collector current Ic Tj = Timax Ts = 80 °C 13 A
Repetitive peak collector current Icrm t, limited by Tjmax 45 A
Total power dissipation Prot Tj = Timax Ts = 80 °C 29 W
tsc Ty < 150 °C 10
Short circuit ratings 5 ! Ks
Vee Vee = 15V 800 \Y
Maximum junction temperature Timax 175 °C
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Maximum Ratings

7i= 25 °C, unless otherwise specified
Parameter Symbol Condition Value Unit

Brake Diode
Peak Repetitive Reverse Voltage Viru 1200 \Y
Continuous (direct) forward current Ir Tj = Timax Ts = 80 °C 6 A
Repetitive peak forward current Irrm 15 A
Total power dissipation Prot Tj = Timax Ts = 80 °C 12 w
Maximum Junction Temperature Timax 150 °C

Brake Sw. Protection Diode
Peak Repetitive Reverse Voltage VRrm 1200 \Y
Continuous (direct) forward current Ir Tj = Tjmax Ts = 80 °C 4 A
Repetitive peak forward current Irrm 6 A
Total power dissipation Prot Tj = Timax Ts = 80 °C 8 W
Maximum Junction Temperature Timax 150 °C
Gate Driver Brake

Supply voltage Vee 20 \Y
Logic input voltage Vin -0,3...Ve+0,3 \Y
Junction Temperature Timax 150 °C

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,=2s 6000 \
Isolation voltage Visol
AC Voltage t, =1 min 2500 \Y

Creepage distance min. 12,7 mm
Clearance 7,18 mm
Comparative Tracking Index CTI > 200

*100 % tested in production
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Characteristic Values

Parameter Symbol Conditions Value Unit

Vee [V1] Ic [A]
Vos [V1| Ib [A] |T;[°C]| Min Typ Max
Ve [V]]| Ir [A]

Vee [V]
Ves [V]

Rectifier Diode

Static
25 1,25 1,29
1%
Forward voltage F 30 125 1,24 \Y
25 10
Reverse leakage current I 1600 A
ver ge curn 150 1000 H
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 2,60 K/W
A= 3,4 W/mK
Inverter Switch
Static
Gate-emitter threshold voltage Veean)y  |Vee = Ve 0,0005 |25 5,3 5,8 6,3 \%
25 1,78 1,89 2,42
- i 1 V sal ’ I r
Collector-emitter saturation voltage CEsat 15 15 150 2,28 \
Collector-emitter cut-off current Ices 0 1200 25 2 HA
Internal gate resistance Iy none Q
Input capacitance Cies 875
Output capacitance Coes |f=1MHz 0 25 25 75 pF
Reverse transfer capacitance Cres 45
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 3,26 K/W
A= 3,4 W/mK
Dynamic
. 25 1507
- *
Turn-on delay time td(on) 125 1938
o 25 17
Rise time t 125 19 .,
25 1507
- ime* La(of
Turn-off delay time d(off) Vee = 15 V] 600 . 125 2012
Fall ti ¢ fn=sV 25 25
all time ! 125 88
B Qrrwp = 1,3 pC 25 0,559
Turn-on energy (per pulse) Eon Ourwo = 2.5 1C 125 0.816 e
Turn-off energy (per pulse) Eoft 25 0,395
125 0,730
* times include gate driver propagation delay
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Parameter Symbol Conditions Value Unit
Ver [V] Vee [V]| Ic [A]
Ves [V] Vos [V1| Ib [A] |T;[°C]| Min Typ Max
Ve [V]]| Ir [A]
Inverter Diode
Static
25 1,76
Forward voltage Ve 15 125 1,73 \Y
Reverse leakage current Ir 1200 25 250 HA
Thermal
phase-change
Thermal resistance junction to sink Rug-sy |material 4,37 K/W
A= 3,4 W/mK
Dynamic
25 9
Peak recovery current IR 125 12 A
Reverse recovery time t 25 285 ns
Y i 125 464
di/dt = 595 A/US  |Vec = 15 V| 25 1,272
Recovered charge Qr di/dt = 536 A/ps |Vin = 5V 600 9 125 2,489 ucC
25 0,477
Reverse recovered energy E'rec 125 0,988 mWs
Peak rate of fall of recovery current (dir/dt) 25 38 A/us
Y vt/ ) max 125 40 H
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Parameter Symbol Conditions Value Unit
Ver [V] Vee [V1] Ic [A] .
Ves [V] Vos [V1| Ib [A] |T;[°C]| Min Typ Max
Ve [V]]| Ir [A]
Gate Driver*
Static
Recommended supply voltage Vee 13,5 15 20 \Y
Power on reset trip voltage Veor 4,0 5,5 7,5 \
Internal current limit Imax 13,3 16,7 20 A
Quiescent supply current Iy 3 4,5 mA
Logic "1" input voltage Vin UH, UL, VH, 2,2 3 4 \Y
Logic "0" input voltage ViL VL, WH, WL, RST 0,6 1,5 2,1 Y
Logic "1" input current Tinnt Vmn=5V 0,6 1 1,4 mA
Logic "0" input current Tint, Van=0V 0 0 0,01 mA
Input signal filter time e \L,’VT gg (\i/:)’,\/éé'l\{vrﬁulse) 80 200 500 ns
Logic "1" FAULT output** VoutrauLTh 0,95 \
Logic "1" FAULT input treshold voltage** VinrauLTh 0,6 1,5 2,1 \
Logic "0" FAULT input treshold voltage** VinFauLTL 2,2 3 4 \
Under voltage reset voltage Vuvreset 10 10,8 11,6 \Y
Under voltage trip voltage Vuverip 10,5 11,3 12,1 \Y
Under voltage hysteresis voltage Vuvhysteresis 0,2 0,5 0,8 \
*  For more information see Mitshubishi’'s M81738FP datasheet. The recommended minimum input pulse width is 2.47 ps.
** FAULT active low with pull up resistor to Vcc.
Inverter Shunt
Static
Resistance R 30 mQ
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Parameter Symbol Conditions Value Unit
Ver [V] Ve [V]| Ic [A]
Ves [V] Vos [V1| Ib [A] |T;[°C]| Min Typ Max
Ve [V]]| Ir [A]
Brake Switch
Static
Gate-emitter threshold voltage Veeeny  |Vee = Ve 0,0005 |25 5,3 5,8 6,3 \Y
; ) 25 1,78 1,89 2,42
Collector-emitter saturation voltage Veksat 15 15 150 2,28 Vv
Collector-emitter cut-off current Icgs 0 1200 25 2 A
Internal gate resistance rg none Q
Input capacitance Cies 875
Output capacitance Coes |f= 1 MHz 0 25 25 75 pF
Reverse transfer capacitance Cres 45
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 3,26 K/W
A= 3,4 W/mK
Dynamic
25 44
- i *
Turn-on delay time td(on) 125 49
N 25 17
Rise time t 125 20 N,
25 299
- i *
Turn-off delay time ta(of) V=5V 600 1o 125 3690
Fal ti Vee= 15V 25 16
all time te 125 43
- Qirwp = 1 pC 25 0,579
Turn-on energy (per pulse) Eon Qurwp = 1,8 UC 125 0,771 w
25 0,339 mivs
Turn-off energy (per pulse) Eoft 125 0.598

* times include gate driver deadtime
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Parameter Symbol Conditions Value Unit
Ver [V] Ve [V]| Ic [A]
Ves [V] Vos [V1| Ib [A] |T;[°C]| Min Typ Max
Ve [V]]| Ir [A]
Brake Diode
Static
25 2,00
Forward voltage Ve 7,5 125 1,99 \Y
150 1,99
Reverse leakage current Ir 1200 25 250 HA
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 5,86 K/W
A= 3,4 W/mK
Dynamic
Peak recovery current Irrm §;5 g A
Reverse recovery time t 25 327 ns
Y " 125 494
di/dt = 588 A/us |Vw=5V 25 1,008
Recovered charge Qr di/dt = 560 A/ys |Vec= 15V 600 10 125 1,759 uC
25 0,416
Reverse recovered energy Erec 125 0,754 mWs
Peak rate of fall of recovery current (dirg/dt) 25 31 A/us
Y 1/ G max 125 40 H
Brake Sw. Protection Diode
Static
25 1,65 2,3
Forward voltage Ve 3 150 1,51 \Y
Reverse leakage current I 1200 25 250 HA
Thermal
phase-change
Thermal resistance junction to sink Rugs) |material 9,21 K/W
A= 3,4 W/mK
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Characteristic Values
Parameter Symbol Conditions Value Unit
Ver [V] Vee [V1] Ic [A] .
Ves [V] Vos [V1| Ib [A] |T;[°C]| Min Typ Max
Ve [V]]| Ir [A]
Gate Driver Brake
Static
Recommended supply voltage Vee 4,5 15 18 \Y
Turn-On Voltage Von 3,5 3,9 4,3 \%
Turn-Off Voltage Vorr 3,3 3,7 4,1 \Y
Logic "1" input threshold voltage Vinn 30 % Voo
Logic "0" input threshold voltage VinL. 70 % Vop
Logic "1" input current Tinki Vmn=5V -1 175 pA
Logic "0" input current Tint Vn=0V -175 1 uA
Logic Hysteresis Voltage Viys 17 % Vop
Thermistor
Rated resistance R 25 22 kQ
Deviation of Rioo Ag/r Rioo = 1486 Q 100 -12 +14 %
Power dissipation P 25 200 mw
Power dissipation constant 25 2 mW/K
B-value Bussso) |Tol. £3% 25 3950 K
B-value Bzs/i0) |Tol. £3% 25 3998 K
Vincotech NTC Reference B
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Rectifier Diode Characteristics

figure 1.

Typical forward characteristics

Rectifier Diode

datasheet

Transient thermal impedance as a function of pulse width

Ie = f(Vr) Zwgs) = f(tp)
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Ve (V) & (s)
tp = 250 us 25 OC  essccceccces D= tp/ T
Tt 125 °C  e— Rugy= 2,60 K/W
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Inverter Switch Characteristics
figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical output characteristics
Ic =f(Vcr) Ic =f(Vcr)
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figure 3. IGBT figure 4. IGBT

Typical transfer characteristics Transient thermal impedance as function of pulse duration
Ic =f(Var) Zuwngs) = f(tp)
15 T 10t
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‘I 100
P /
° %
3
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o
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’2 101 —05
7 e =5 0,2
.: _/ 01
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V2 .-' / —
0 L 10- +
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Vee (V) 5@
t, = 100 us . 25 °C sseccssssscs D = tp/T
Vee = 10 \Y ” 150 °C = = == = Rugs) = 3,26 K/wW
IGBT thermal model values
R (K/W) T (s)
1,47E-01 1,93E+00
8,10E-01 2,00E-01
1,77E+00 6,49E-02
4,28E-01 5,83E-03
9,86E-02 8,40E-04
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figure 5. IGBT figure 6. IGBT
Gate voltage vs gate charge Safe operating area
Vee = f(Qq) Ic =f(Ver)
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Ic= 15 A D = single pulse
Ts = 80 oC
Vee = +15 \
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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(Vee) Isc = (V)
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Typical forward characteristics Transient thermal impedance as a function of pulse width
I =f(VE) Zngs) = f(tp)
50 v 10t
= o 3
= S 2 —
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0 1 2 3 4 5 105 104 103 10-2 10t 100 10t 102
Ve (V) & (s)
[p = 250 Us 25 °oC sscccsscssce D= fp/ T
T 125 °C Rhs) = 4,37 K/W

FWD thermal model values

R (K/W)
1,74E-01
8,11E-01
2,50E+00
7,01E-01
1,90E-01
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Brake Switch Characteristics
figure 1. IGBT figure 2. IGBT
Typical output characteristics Typical output characteristics
Ic =f(Vcr) Ic =f(Vcr)
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Vap = 15 \Y " 150 °C == == == = T; = 150 °C

Vee 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) Zuwngs) = f(tp)
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Vee (V) 5@
t, = 100 us . 25 °C sseccssssscs D = tp/T
Vee = 10 \Y ” 150 °C = = == = Rugs) = 3,26 K/wW
IGBT thermal model values
R (K/W) T (s)
1,47E-01 1,93E+00
8,10E-01 2,00E-01
1,77E+00 6,49E-02
4,28E-01 5,83E-03
9,86E-02 8,40E-04
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figure 5. IGBT figure 6. IGBT
Gate voltage vs gate charge Safe operating area
Vee = f(Qq) Ic =f(Ver)
~16 100
?; 24D V / / E 1ms 100us 1&5
N / / <
14 109fs
960 V DC
’ ’ N
N/ N \ .
10 / :§
8 1 \
/ NN
6 /
4 / 0,1 \n
N
2 N
0 0,01
0 10 20 30 40 50 60 70 80 1 10 100 1000 10000
Qg (nC) Vee (V)
Ic= 15 A D = single pulse
Ts = 80 oC
Vee = +15 \
T = T
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(Vee) Isc = (V)
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Brake Diode Characteristics

Typical forward characteristics Transient thermal impedance as a function of pulse width

Iy = f(Ve) Zwngs) = f(tp)
25 10t
< 3
= g
g
20 t{i’ﬁ
100 S— LU iU | L LI L L 1 L i
15
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10 4 0,2
0,1
0,05
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0,005
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0 102 !
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Ve (V) ty(s)
ty = 250 us 25 ©OC  esccsscsscsse D= t/ T
T;: 125 °C —— R ngs) = 5,86 K/W
150 °C == == == ==
FWD thermal model values
R (K/W) T (s)
8,94E-02 4,38E+00
3,15E-01 8,32E-01
2,01E+00 1,12E-01
2,33E+00 3,80E-02
9,08E-01 4,25E-03
2,13E-01 5,94E-04
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Brake Sw. Protection Diode Characteristics

Typical forward characteristics

Transient thermal impedance as a function of pulse width

Iz = f(Ve) Zwngs) = f(tp)
10 T 10t
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FWD thermal model values
R (K/W) T (s)
2,80E-01 2,78E+00
1,47E+00 1,77E-01
4,89E+00 4,55E-02
1,92E+00 5,08E-03
6,42E-01 7,39E-04
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figure 1.

Typical NTC characteristic

as a function of temperature
R =f(T)

Thermistor

NTC-typical temperature characteristic
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figure 1. IGBT figure 2. FWD
Typical switching energy losses as a function of collector current Typical reverse recovered energy loss as a function of collector current
E=f(lJ) Erec=f(ld)
L75 T I 1,5
Z :
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Veg= 600 \Y Tj: 125 °C Veg= 600 \V2 T; 125 °C
Vee= 15 \" Vee= 15 \Y,
Vin= 5 \Y Vin= 5 v
figure 3. IGBT figure 4. FWD
Typical switching times as a function of collector current Typical reverse recovery time as a function of collector current
t=f(I) tre=f(Ic)
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Vin= 5 \Y
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figure 5. FWD figure 6. FWD
Typical recovered charge as a function of collector current Typical peak reverse recovery current current as a function of collector current
Q:=f(¢) Irm=f(lc)
4
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Vee= 15 v Ty Vo= 15 v T 125 °C
Vin= 5 \" Vin= 5 \Y
figure 7. FWD figure 8. IGBT
Typical rate of fall of forward and reverse recovery current as a function of collector current Reverse bias safe operating area
dig/dt, di/dt=£(I¢) Ie=f(Ver)
3 600 38
s i A ot <
g d’F/dtj- = j e < Iemax
3 dir/d s pom=r™ 30
500 e | &
il e =
o 1|2
' ~
400 P :’/‘ » |
A 20
/;f" g1
300 v g\
15 =
a
200
10 } E
| 8
100 5 N
o 0
0 5 4 6 s 10 12 14 16 18 0 200 400 600 800 1000 1200 1400
Ic (A) Ves (V)
At Ve 600 \ 25 OC ecsescssceces At
Vee= 15 \Y Tj: 125 °C Tj= 175 °C
Vin= 5 \Y
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General conditions
T; = 125 °C
Rgon = 0,5Q
Rgoit = 0,59
figure 1. IGBT figure 2. IGBT
Turn-of f Switching Waveforms & definition of tdorr, teorr (teorr = integrating time for Eorr) Turn-on Switching Waveforms & definition of tdon, teon (teon = integrating time for Eon)
125 250
% Laoff g % ,
ot . I
100 > 200 c
TV ¢ VeE 909
GEP0%
75
/ 150
50
Ve l v
teorr 100 CE N Ve
25 [
| taon
Ve C1% 50
0 " oot oy B U E
VGE 10%__ IC 10% = VCE 3%
0
-25 T |
X
tEon
-50 -50
-0,2 0,4 1 1,6 2,2 2,8 51 5,7 6,3 6,9 7,5
£ (us) £ (ns)
Ve (0%) = 0 \Y% Ve (0%) = 0 \Y
Ve (100%) = 5 \Y Ve (100%) = 5 \Y
V¢ (100%) = 600 \Y% V¢ (100%) = 600 \Y%
1¢(100%) = 9 A 1¢(100%) = 9 A
tdoff = 2,012 us tdon = 1,938 us
LEoff = 2,271 Hs tEon= 2,187 us
figure 3. IGBT figure 4. IGBT
Turn-off Switching Waveforms & definition of tr Turn-on Switching Waveforms & definition of t.
125 250
% fitted %
Ic
100 4= = - — - --==1 - T 200
Icgon
/ fe
75 150
Ic60%
VCE
50 100
Ica09 ¢ Icoo% \
A T
25
50
Ve / \
\Icm%
0 o == Iion
te
-25
1,91 1,99 2,07 2,15 2,23 2,31 2,39 -50
7,38 7,408 7,436 7,464 7,492 7,52
t(us) £(us)
V¢ (100%) = 600 \Y Ve (100%) = 600 \Y
1¢(100%) = 9 A 1¢(100%) = 9 A
te= 0,088 us [ 0,019 us
* taon, taorr inClude gate driver propagation delay
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Inverter Switching Characteristics

figure 5. IGBT figure 6. IGBT

Tum-of f Switchi & inition of t._ Tum-on i & inition of t.__
125 250
)
% Ic1y, %
Eoff
100 200
Pon
75 150
/ Eon
100 =

50 /
25 50
v VAR
GE90%
8 VCES%
1

. Vee10%
0 : 0 1 1
T e — [
-25 -50
-0,2 0,5 1,2 1,9 2,6 5,2 5,8 6,4 7 8,2
£(us) t(ns)
Poit (100%) = 5,43 kw Pon(100%) = 5,43 kw
Eof (100%) = 0,73 ml Eon (100%) = 0,82 ml
LEoff = 2,27 Hs tEon= 2,19 Hs
figure 7. FWD
Tum-of f it chis & inition of t,_
150
%
Iy
100
trr
50 T ]1
o ~
Ve \ / Irrm 10%
-50 -
fitted
-100
Irru 90%
[RrM 100%
-150
7,3 7,5 7,7 7,9 8,1
t(us)
Ve(100%) = 600 v
I¥ (100%) = 9 A
Irrm{100%) = -12 A
tre = 0,463 us
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Inverter Switching Characteristics

figure 8. FWD figure 9. FWD
Turn-on Switching Waveforms & definition of tor (tor = integrating time for Q) Turn-on Switching Waveforms & definition of terec (terec= il ing time for Erec)

150 125
% %

I
Q: Erec
100 100
tar /
50 T 75 — tgrec
: ) ] [

-50 25 /

-100 0 Prec

-150 25

7,2 7,5 7,8 8,1 8,4 7,2 7,5 7,8 8,1 8,4
£ (us) £(ns)

15(100%) = 9 A Prec (100%) = 5,43 kW
Q. (100%) = 2,49 uC E1ec(100%) = 0,99 m)
tor= 0,93 Hs threc = 0,93 Hs
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figure 1. IGBT figure 2. FWD
Typical switching energy losses as a function of collector current Typical reverse recovered energy loss as a function of collector current
E=f(lJ) Erec=f(Io)
2
2 1,2
2 2
g S
~ E
) s /Em
L5 0,9 //
1 /
0,6
/ peeeset®” Erec
...-.-""'_.
0,5 0s e
/ oo
0 -8,88E-16
0 5 10 15 o 5 10
With an inductive load at 25 °C With an inductive load at 25
Vee= 600 \Y Tj: 125 °C — Vep= 600 vV Tj: 125 °C —
Vin= 5 \ Vin= 5 \%
Vees 150 Vv Vees 150 Vv
figure 3. IGBT figure 4. FWD
Typical switching times as a function of collector current Typical reverse recovery time as a function of collector current
t=f(l¢) tre=f(I¢)
1 o8
~ EX
= 2
EX &
T = N <
d(off) by
0,6
0.1 —
te
—— ———— 3} 3
—;.—..-EF— La(on) ] eeesse bir
] 0,4 et
—l - il
0,01 / . oo’
ot
0,2 —*
0,001 0
5 10 15 20 0 5 10 15 20
I® I ®
With an inductive load at At Vg 600 \4 25 OC  evecverecceces
Ti= 125 °C Vin= 5 \% Ty 125 °C
Ve= 600 v Vees 150 Vv
Vin= 5 \%
Vees 150 V
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Brake Switching Characteristics

figure 5. FWD figure 6. FWD
Typical recovered charge as a function of collector current Typical peak reverse recovery current current as a function of collector current
Q:=f(¢) Irm=f(Ic)
3 12
(=)
S g
s H
/ Q: IRM
2,25 / r 9 T
/ [T RPN NTTTSTITTITYRTRTN CITITTTIIITY A
1,5 6
/ e O
0,75 —t 3
.-..-.ll.
0 0
0 5 10 15 20 0 5 10 15 20
Ic(® Ic (A)
At Vo= 600 W 25 OC essscescccaces At Vee 600 vV 25 OC esseccscccsecs
Vin= 5 v T; 125 °C  me— Vin= 5 v T; 125 °C
Vee= 15,0 \% Vee= 15,0 \
figure 7. FWD figure 8. IGBT
Typical rate of fall of forward and reverse recovery current as a function of collector current Reverse bias safe operating area
di/dt, di/dt=£(1¢) Ie=f(Ver)
3 600 40
. . ~
< dip/dt = =z et <
= '-'- o
3 diy /dt = e o =
500 —== —= I
P e g
_.-:p"‘" 30 'C MAX .
B \ 2
- -
400 e T g
” "' \ '\?
’/
yad g\
300 20 E \
i\
200 \‘
10 1
100 \ E
\ =
P——— \|
0
0
0 5 10 15 20 0 200 400 600 800 1000 1200 1400
e (A) Vee (V)
At Vg 600 vV 25 OC eseccesccsccce At
Vin= 5 \% Ty 125 °C  — Tj= 175 °C
Vee= 15,0 \
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Turn-of f Switching Waveforms & definition of tuorr, teorr (teorr = integrating time for Eorr)

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

datasheet
Brake Switching Definitions
General conditions
T; = 125 °C
Vee = i5v
figure 2. IGBT

125 200
% Laoft %
Ic
100 ,/\ e 150
M\wﬂ— VeE90% 7L Vee 0%
75
Vep /\ﬂ 0. Vee
Ve Ic 100 LLUV‘ b
o TN
troff / Ldon \
= / 50 %
25 /
Ic 1% VaE10%, I Ve
o E10% § L {c10% CE3%
Vee A . 0
0 R¥ oo v Mat e 02 At Lgon J
™
-25 -50
0 0,2 0,4 0,6 0,8 4,96 5,04 512 5,2 5,28 ,
£(us) £ (s)
Vin (0%) = 0 Vv Vin (0%) = 0 Vv
Vin (100%) = 5 \Y Vin (100%) = 5 \%
Ve (100%) = 600 v Ve (100%) = 600 v
1¢(100%) = 10 A 1¢(100%) = 10 A
tdofr = 0,369 us tdon = 0,049 us
tEoff = 0,541 us tEon= 0,248 Hs
figure 3. IGBT figure 4. IGBT
Turn-off Switching Waveforms & definition of t¢ Turn-on Switching Waveforms & definition of t.
125 200
* I %175
C
100 \
/ ﬁ\lwo% 150
75 125
v Icoov Vee
100
50 L —7
Icagu Ic 9%,
. 75 ¢
fitted r
25 \ 50
I
( C10% 25
0 t
Ic =109
0
-25
0,45 0,51 0,57 0,63 0,69 -25
5,04 5,055 5,07 5,085 51 5,115
£ (us) t(us)
V¢ (100%) = 600 Y Ve (100%) = 600 Y
1¢(100%) = 10 A 1¢(100%) = 10 A
te= 0,043 Hs te= 0,020 us
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Brake Switching Characteristics
figure 5. IGBT figure 6. IGBT
Tu;nz—;ff Switching Waveforms & definition of teorr Tur;:on Switching Waveforms & definition of teon
% Ic 1% % Pnn
100 off

150
Pogr /
75
/ Eon
100
50 / /

50 g
25
Ve 90% / VaE 10 Ve 30
0 0 1 Lgon
Leoff l
25 -50
0 0,2 0,4 0,6 0,8 4,98 5,05 5,12 5,19 5,26 5,
£(us) £(ps)
Poge (100%) = 6,15 KW Pon (100%) = 6,15 KW
E ot (100%) = 0,60 mJ Eon (100%) = 0,77 m
LEoff = 0,54 Hs tgon= 0,25 Hs
figure 7. FWD
Turn-off Switching Waveforms & definition of t.
150
%
I;
100 e
tl‘l‘
50
Vi
o F
Irrm 109%
-50 -
fitted
I v~
100 RRM 100% 1= IrrM 909%
-150
4,9 5,1 5,3 5,5 5,7
t (us)
Vi (100%) = 600 v
I¢(100%) = 10 A
Tram (100%) = -9 A
[ 0,494 Hs

Copyright Vincotech 27 07 Feb. 2020 / Revision 3

Downloaded From | Oneyac.com


https://www.oneyac.com

v
20-1C12IBA015SH-LB18A0S8

datasheet
Vincotech
Brake Switching Characteristics
figure 8. FWD figure 9. FWD
Turn-on Switching Waveforms & definition of tor (tor = integrating time for Q,) Turn-on Switching Waveforms & definition of terec (terec= i ing time for Erec)
150 125
% %
IF 100 Erec
100
th 75 tErec
50 Fe /
50
Q:
0 e -
25
50 Prec
0 i 5
-100 5
4,9 5,2 5,5 5,8 6,1 6,4 4,9 5,2 5,5 5,8 6,1 6,4
£(ns) £(us)
15 (100%) = 10 A Prec (100%) = 6,15 kw
Q. (100%) = 1,76 uC Erec (100%) = 0,75 m
tor= 1,00 Hs tErec = 1,00 us
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Version Ordering Code
without thermal paste 12 mm housing with solder pins 20-1C12IBA015SH-LB18A08
with thermal paste 12 mm housing with solder pins 20-1C12IBA015SH-LB18A08-/3/
Name Date code UL & VIN Lot Serial
NN-NNNNNNNNNNNNNN Text
TTTTTTW WWYY UL NN-NNNNNNNNNNNNNN-TTTTTTW WWYY UL VIN LLLLL SSSS
VINLELLL 5558 R Type&Ver Lot number Serial Date code
Datamatrix
I - TITTTTTVV LLLLL SSSS WWYY
Pin table a
Pn | X Y | Function =
1 | 45,1 0 WH .5
2 | 424] o0 wL &%
3 | 39,7 0 RW+ 5=
o =
4 37 0 RW- S5
5 | 343 | 0 GND £
6 | 31,6 0 vcC Bx=
E =
7 | 289 0 VH 5.2
8 | 26,2 0 VL B
9 [ 235] o RV+ Ee
10 | 20,8 0 RV- 2 .S
11 | 18,1 0 UH 5 g
12 | 15,4 0 UL ! 55
13 | 12,7 0 RU+ gs
15 | 7,3 0 RST @ ‘ @ EFS
16 | 4,6 0 FO ( \ ; / >
17 | 1,9 0 NTC
18 0 2,6 BRCG N -
“e <)
19 0 11,5 L3 - N
20 | 0,55 | 20,4 2 "® ©
(o |
21 0 29,55 L1 © (©]
22 | 8,15 | 20,9 DC1- “e )
23 8,4 | 33,03 BRE 9 )
24 | 12,4 | 26,45 EU © e
25 | 24,1 | 26,45 EV ﬁ@ -
]
26 | 37,1 | 26,65 EW [
e
27 | 45,1 | 35,05 DC2+ 9Q
(] o
28 | 32,85 | 35,05 DC2+ B s = _ _ (] ,
29 | 20,35 | 35,05 DC2+ ) o)
30 0 |38,55 DC1+ Q )
31 0 42,1 BRC+ © S
32 | 84 | 42,1 BRC =
L L ~ @
33 | 16,7 | 42,1 U ° . @
34 | 29,2 | 42,1 v %@) S N ~e N
35 | 41,35 42,1 W 9 ) =<
N-]
3t
=P N & > ©
/ et e e | e <%> 1
W |
s _ N )
=
- |© | O
5 C AL
J
A
|01z
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Pin Function Description Power pin descriptions

1 WH Signal input for high-side W phase Pin Function Description

2 WL Signal input for low-side W phase 19 L3 Rectifier input L3

3 RW+ \W phase shunt + 20 L2  |Rectifier input L2

4 RW- \W phase shunt - 21 L1 Rectifier input L1

5 GND Signal ground 22 DC1- [Rectifier output DC-

6 VCC Driver circuit supply voltage 23 BRE |Brake Open emitter

7 VH Signal input for high-side V phase 24 EU |Open emitter U phase

8 VL Signal input for low-side V phase 25 EV__ [Open emitter V phase

9 RV+ \V phase shunt + 26 EW |Open emitter W phase

10 RV- IV phase shunt - 27 DC2+ [Inverter input DC+

11 UH Signal input for high-side U phase 28 DC2+ [Inverter input DC+

12 UL Signal input for low-side U phase 29 DC2+ [Inverter input DC+

13 RU+ U phase shunt + 30 DC1+ |Rectifier output DC+

14 RU- U phase shunt - 31 BRC+ |Brake input DC+

15 RST Fault latch reset (min. 500ns pulse) 32 BRC [Brake output

16 FO Fault latch input/output (negative logic, open drain) 33 U Output U phase

17 NTC [Temperature sensor connector 34 \ Output V phase

18 BRCG Signal input for Brake gate drive 35 W Output W phase
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19 20 21 19 22 29 33 24 28 34 25 27 35 26 31 32 23
+ ' + + +
~ = ~ > 2 *
5 8 3 g 3 g - @ § > @ g & § £

D7i ogzs D11K TIJK}“ TZJK})Z 13J D3 Z’Sms

T7J D17
D6

D8 D10 D12

zs T ‘raJ D4 TSJ D5 TSJ

Low current Low current
connection connection
R d |
¢ B | | 121 | Gate Driver Gate Driver Gate Driver Brake Driver
N "o ' R '
a o Lo+ .o+ 3 3 g
B g & g 2 £ g § $ § 2zzzii g
15 16 6 17 5 12 11 8 7 2 1 1413109 4 3 18
ID Component Voltage Current Function Comment
D8, D7, D10, D9, . . ’
D12, D11 Rectifier 1600 V 30A Rectifier Diode
T4, 71, -:_53’ T2, 76, IGBT 1200 V 15A Inverter Switch
b1, D4, gé’ DS, D3, FWD 1200 V 15A Inverter Diode
R1, R2, R3 Resistor 9A Inverter Shunt
T7 IGBT 1200 V 15A Brake Switch
D16 FWD 1200 V 7,5A Brake Diode
D17 FWD 1200 V 3A Brake Sw. Protection Diode
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Packaging instruction
Standard packaging quantity (SPQ) 90 >SPQ Standard <SPQ Sample

Handling instruction
Handling instructions for flow 1C packages see vincotech.com website.

Package data
Package data for flow 1C 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. “
Document No.: Date: Modification: Pages
20-1C12IBA015SH-LB18A08-D3-14 07 Feb. 2020 Correct Vec of Gate Driver Brake 3,9

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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