IGBT-IPM R series

B6U0V/OUA/B In one-package

6MBP50RA060
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Low power loss and soft switching
Compatible with existing IPM-N series packages
High performance and high reliability IGBT with overheating protection

Higher reliability because of a big decrease in number of parts in

built-in control circuit

B T3 £t Maximum ratings and characteristics

@ #EXHBAFER Absolute maximum ratings (at Tc=25C unless otherwise specified)

tem Symbol Rating Unit
Min. Max.

TREE Vbe 0 450 v
BEEE (r—2) VDC (SURGE) 0 500 v ite)
BEEE (548 Vsc 200 400 v oSN
ALy I3y 2E8E VCES 0 600 v
| ALv75®R [ DC Ic - 50 A ;
N 1ms Icp - 100 A 1
v Duty=62.6% | — Ic - 50 A ‘

AL sE%k 1EF Pc - 198 w %
EEHEE Tj - 150 T v !
HHERSE Vee  #1 0 20 v : Oﬁ’/f:
ADEE Vin %2 0 Vz v =)
AQhER lin - 1 mA ‘
75— LEDENEE VaM *3 0 Vee v T ABERES
75— LENEE ALM  * 4 — 15 mA Fig.1 Measurement of case temperature
REERE Tstg —40 125 T
B)ERS 7 —~ XBE Fig1 88 Top —20 100 C
REMIE (7 — XA mFME) Viso *5 - AC2.5 KV
Kot v 7 Screw torque | B E8 Mounting (M5) - 35 N-m

X8 F 38 Terminal (M5) - 35 N-m

Note: P.3 7“[:1 b 7 l%% Refer to block diagram, page 3.

PP

Vee 13, T.®©-8. 8-7.
Vin 3. ’? 5-&. 8-7

L B L

*1
* 2
* 3
* 4
*5

50Hz/60Hz B 148

T -0 BFRICHBLTTE L,
BB BE-DHEFRERCHEALTTEL,
Vawm iz, @ © BFRAICHBLTTE L,
lamiz, BEFLIWADLTFEL,

* 1 Apply Vcc between terminal No. 3,

* 2

*3
%4
%5

T and 0.

Apply Vin between terminal No. Z. an

3% Band 1.

Apply VALM between terminal No. %6 and 10..
Apply laLm to terminal No. 6 .
50Hz/60Hz sine wave 1 minute.

@ BRI /Y7 —& Electrical characteristics of power circuit (at Tc=Tj=25C, Vce=15V)

ltem Symbol Condition Min. Typ. Max. Unit
| ALo4% I3y 2RERER Ices Vce=600V — — 1.0 mA
N|aAL9y%2-I3y2BBHEE VCE (sat) lc=50A - - 2.8 \Y
V| 14— FERERX VF — lc=50A — - 3.0 \Y
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6MBP50RA060 B IGBT-IPM

® EXMHE HFBEH Electrical characteristics of control circuit (at Te=Tj=25C, Vec=15V)

Item Symbol Condition Min. Typ. Max. Unit
P AIERE;E B E R (1 BIEE) Iccp fsw=0~15kHz * Tc=-20~100C 3 — 18 mA
N IR BT T IceN fsw=0~ 15kHz * 10 - 65 mA
(3 B EmEE) Tc=-20~100C
ABDLEVESE Vin (ON) ON 1.00 1.35 170 | V
Vin (oFr) | OFF 1.25 1.60 1.95
Yit—EFE Vz Rin=20kQ - 8.0 — vV
BERRARBERE TcoH Vbc=0V, lc=0A 110 - 125 T
Case temperature
EXF) R TCH - 20 - C
IGBT ¥ v T BBAEEHEEE TioH surface of IGBT chips 150 — — C
EXFUIX TiH - 20 - C
BERREHEER [INV loc Tj=125C Collector current 75 — — A
BEFENHE eS8 Fig.2 28 tboc Tj=25C — 10 - S
HEEEEEETREDEERE Vuv 11.0 - 125 | V
EXFDILX VH 0.2 - - \
7 7 — LB HGREEE tALM 1.5 2 -~ ms
EHREE N EE Fig.3 88 tsc Tj=25C — - 1 s
75— L HER RALM 1425 1500 1575 Q
* Switching frequency of IPM
® 51} 3 v %t  Dynamic characteristics (at Tc=Tj=125C, Vcc=15V)
Item Symbol Condition Min. Typ. Max. Unit
2A yF - JERE (IGBT) Fig.4 28 ton Ic=50A, Vbc=300V 0.3 — — #S
toff - - 3.6 us
24y F 2 THRE (FWD) trr IF=50A, VDCc=300V - - 400 ns

IALM E tam Laim Iaim

<t—mf> Fig.3 #2#&{R5:E N (tsc) DTEFE  Definition of tsc
BE THERE W R (tdoc) DER

Fig.2 Definition of OC delay time

INPUT Signal |

i ter

oo

i C ! .
Collector Current () { 24y F 2 TR (ton, toff) DER

feton,; oy Fig.4 Definition of switching time
@ BV  Thermal characteristics (Tc=25T)
Item Symbol Typ. Max. Unit
B8 - - XAMBER INV IGBT Rth (j-c) - 0.63 T/W
FWD Rth (jc) - 1.33 T/W
—2 - 74 CEBEI(TL N L KER) Rth (c-f) 0.05 - T/W
@ #ZE{E Recommendable value
ltem Symbol Min. Typ. Max. Unit
FEEE Vbc 200 - 400 v
HEEEET Vee 13.5 15 16.5 \Y
IPM X1 v F 2 TREHN fsw 1 - 20 kHz
Ot LT Screw torque 18 Mounting (M5) - 2.5 - 3.0 N-m
E 3% FE8 Terminal (M5) — 2.5 - 3.0 N-m
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WOy’ Block diagram
VecU (3 | —OFP
VinU @ T /é/ Pre-Driver 4‘—%
GNou (@ vz B _§‘ . ou
VeeV (6
. |
VinV @ T Pre-Driver
GNDV (4 VZ?S ' ‘ ov
Veew (9 1
VinW (8 T é Pre-Driver
GNDW (7 vy 1 i ‘ ow
vee (11 ]
VinX @ T i Pre-Driver
GND (10} A — 7 .
L 1
VinY @ | Pre-Driver ‘\g%
VZ# 7 _&L’ .
1 ]
vinZ (15 ] Pre-Driver 4‘—%%
et
NCeOB
@@rnc
_____—ON
o @
Characteristics (Representative)
@ H#E Control circuit
~=== P-side
Tj=100T e
30 T T
< Veea17V
EZ® |_—7 __AVeca15V
S H vEC=i3V
o 20 e "’T”‘
I3 o H
g 15 =
3 T |
a i
g'lo Vces17V
© VeeaTs5V
; - -t vOL= ?v
8 |:lll?l"'
09 5 10 TR 25

Switching frequency fsw (kHz)

BRER—RAT v F L TRBEBSE
Power supply current vs. Switching frequency

HIMERR I TECDOBEEE ST,

© @ W N =)

B AREDR

SR Eh(EIE8
HEERELET HEEE
BE T REER

IGBT ¥ v 7B REERE

Pre-drivers include following functions
T Short circuit protection circuit
Z: Ampilifier for driver

3

Undervoltage protection circuit

‘4 Overcurrent protection circuit
S IGBT Chip overheating protection

Tj=25T
o o meee- Tj=125%
©
g2 2
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12 13 14 15 16 17 18

Power supply voltage Vcc (V)

ABLEWVEEE—SEREEIFH
Input signal threshold voltage
vs. Power supply voltage
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@ HItHEE Control circuit
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Junction temperature Tj ('C)
HEZEEEETREL NN —EZEHBEEEY
Undervoltage vs. Junction temperature
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Power supply voltage Vcc (V)
77— LHARERE —EREETSM
Alarm hold time vs. Power supply voltage
@ 1> /N\N—43E Inverter
Tj=25T
100 T T T
Vee=159V
< 8 Veé=17V V¢ca13V
3 =17V 1/ Vien
= 60
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Collector-Emitter voltage Vce (V)

ALY72EHR—ALI5 - I3y 2BHEEEH
Collector current vs. Collector-Emitter voltage

Undervoltage hysterisis Vi1 (V)

(c
(C)

OH hysterisis  TcH, TjH

Overheating protection TcoH, TjoH (C)

Collector current I (A)

1 v - -
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ob—1i i i i i
20 40 60 80 100 120 140
Junction temperature Tj (C)
ERETRECRT) 2 —EEHEERY
Undervoltage hysterisis vs. Junction temperature
TcOH, TJOH, TcH, TjH vs. Ve
200 H T T T
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TrﬂH
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50 :
cH.TGH
0 i i H H ; H
12 13 14 15 16 17 18

Power supply voltage Vcc (V)

BHRESFRE —EREEIMN

Overheating characteristics TcoH, TjoH,TcH, TjH vs. Vee

Tja125C
100 T -r
80 : Vec=15V H
yec=17V // A Vee=t3V
. /A
V4
w /4
g
20
L7
00 1 2 3 - 4

Collector-Emitter voltage Vce (V)

ALI2ER—ALTZ - I3y 2BEEEH
Coliector current vs. Collector-Emitter voltage
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@ 1 /N—45

Inverter

Edc=300V, Vcca15V, Tj=25TC
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Collector current Ic (A)
XAy FriEEl—aL 7 28RS
Switching time vs. Collector current
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Forward current vs. Forward voltage

Forward voltage VF (V)

BER—NEE X

Thermal resistance Rth (j-c) (‘'C/W)

0.01

0.001

0.01

0.1

Pulse width Pw (sec)

BERE IS

Transient thermal resistance

Irr (A)

Reverse recovery time trr (nsec)

Reverse recovery current

Ic (A)

Collector current

Switcing time ton, toff (nsec)

Edc=300V, Vee=15V, Tj=125C

thff
ton
1000
100
0 16 20 30 40 S0 60 70 80
Collector current Ic (A)
24y FLIRM—AL Y 2 EREMN

Switching time vs. Coliector current

trr br vs. IF

8

-—
o

() 10 20 30 40 S0 60 70 80
Forward current IF (A)
HEERE . EERE R FEREMY
Reverse recovery characteristics trr, Irr vs. I
Vee=15V,TjS125T
500 : T \ ' !
450 - -
- : | \
400 ; [
350 ;
s00r : \
250 - \
200 I i \
150 Z :
100 i ! ] 1
sor ! | |
o) 1 1 1
o 100 200 300 400 500 600 700

Collector-Emitter voltage Vce (V)

HINA T AR EEE

Reverse biased safe operating area
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@1/ —4%

Collector power dissipation Pc (W)

loc (A)

Overcurrant protection lsvel

Switching loss Ean, Eoff, Err (mJ/cycle)
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Inverter
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20 40 60 80 100 120 140 160
Case temperature  Tc (C)

IGBT B EEsEE (1 F v 7)
Power derating for IGBT (per device)

Edc=300V,Vee=15V,Tj=25TC
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10 20 30 40 S0 60 70 80
Collector current Ic (A)

XAy FriBE—AL 7 2EREMY
Switching loss vs. Collector current

Vee=15V

60

20

20 40 60 80 100 120 140
Junction temperature Tj ('C)

WEFRE —Z SRR

Overcurrent protection vs. Junction temperature

Collector power dissipation Pc (W)

Switching loss  Eon, Eoff, Err (mJ/cycle)
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Case temperature Tc (C)

FWD &EH{EigistE (1 7 v 7
Power derating for FWD (per device)

Edc=300V,Vcc=15V,Tj=125T
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Collector current Ic (A)
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Switching loss vs. Collector current



6MBP50RA060

+ IGBT-IPM

=
==

Outline drawings, mm
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