= OUUV//OA/ O In One-package
IGBT-IPM R series 6MBP75RA060

Mis K Features
- BREEVIMIAyFLY
cIPM-N U —XEEBEDH B89 75—
* IGBTF v 7DTj iRHBHREMAEIC &L 2RAMEEER EBEBEMOER
- REEIEEIROMS S BOKIBELRIC & 5 SE8IL
+ 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 TR EFSHE  Maximum ratings and characteristics
@ ¥ J|AEHR Absolute maximum ratings (at Tc=25C unless otherwise specified)

Item Symbol Rating Unit
Min. Max.
THEE Voo 0 450 v 1Te
BEEBE (¥ —2) VDC (SURGE) 0 500 v O ~
- ~ @:.-(f---00---N7---..-- e N\
TREE (BHH) Vsc 200 | 400 v e e B -
L7213y 4MBE Vces 0 600 v Olls v
| Iv74%® [DC Ic - 75 A = |
N 1ms Icp - 150 A TO% P
v Duty=61.7% | —Ic - 75 A = g
JL 7 418% 1%F Pc - 320 w /6]‘ |
< - N
EERBE Tj — 150 T — v
HEE EseE Vee  #1 0 20 v P— r.—ﬂm
ANE Vin %2 0 vz v k© 'O “OJ \O‘
l?]ﬁ}?ff lin - 1 mA I
TI—LHENEMERE ValM * 3 0 Vee v 7 2RERE
75— LENTE ALM %4 — 15 mA Fig.1 Measurement of case temperature
REEE Tstg — 40 125 @
BEES 4y — X BE Fig.15R Top —20 100 T
BBME (75— AwFHE) Viso *5 - AC2.5 kV
Tt )L 7 Screw torque | B8 Mounting (M5) ~ 3.5 N-m
Fi%F 5 Terminal (M5) — 35 N-m
Note: P.3 70 YV E#® Refer to block diagram, page 3. - R _
*¥1 Vecit. 3-0. 6-@. C L -0 RFRICHELTT &, * 1 Apply Ve between terminaiNo. 3.and 1., 5 and 4 , G and 7
*2 Vinid, 2-D. ©-@. §-7. B B B-0HFMHLELTT &L, Tand 1. o
*3 Vamid. B-0 EFMCHELTTE L, * 2 Apply Vin between terminal No.’Z and 1., 5 and 4. 8 and 7 .
*4 lumlt, BHEFELVAALTT &L, B W BandD. o
%5 50Hz60Hz g 15 * 3 Apply Vam between terminal No. 6 and 0 .
* 4 Apply lam to terminal No. 16 .
* 5 50Hz/60Hz sine wave 1 minute.
@ EXMMM/NT—8 Electrical characteristics of power circuit (at Tc=Tj=25C, Vcc=15V)
Item Symbol Condition Min. Typ. Max. Unit
| JL74% I3y 2EEMER ICES Vce=600V - - 1.0 mA
N|3aLo% -1y 2BBNEE VCE (sat) lc=75A - - 2.8 v
V| 14— FESEE VF — lc=75A - - 3.0 \)
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® TRV /HIBE Electrical characteristics of control circuit (at Tc=Tj=25C, Vcc=15V)

ltem Symbol | Condition Min. Typ. Max. | Unit
P RIEE HBEEH (1 @) lccp fsw=0~15kHz * Tc=-20~100C 3 — 18 | mA
N I B8 R At lcen fsw=0~15kHz * 10 - 65 | mA
(3 R #pH[OIRR) Tc=-20~100C
ADLENMEER Vin on) | ON 1.00 1.35 170 | V

Vin (oFF) | OFF 1.25 1.60 1.95
Vit —-8E Vz Rin=20kQ - 8.0 - Vv
BHEXEFLE Tcow Vbc=0V, lc=0A 110 - 125 C

Case temperature |
EXFYI R TcH - 20 - . C
IGBT ¥ v 7 BEREHERE TioH surface of IGBT chips 150 - - ‘C
EXAFUIR TiH - 20 - (@
BERREBHESR [ INV loc Tj=125°C Collector current 113 - - A
BEFEEE NBSE Fig.2 88 tooc Tj=25C - 10 - us
HBOEREEETREHNESE Vuv 11.0 - 125 |V
EATFVIZR VH 0.2 — - \Y
T 7 — LHDEREEE tALM 1.5 2 - ms
BEREENKRE Fig3gR tsc Tj=25C — — 12 us
77— LEADER RALM 1425 1500 1575 Q
* Switching frequency of iPM
@ 51473 v %% Dynamic characteristics (at Tc=Tj=125C, Vee=15V)

Item Symbol Condition Min. Typ. Max. Unit
Z4 v F > 78 (IGBT) Figa &R ton lc=75A, Voc=300V 0.3 - - ©s

toff - — 3.6 ©S
24 5 F > T8 (FWD) trr IF=75A, Voc=300V - - 400 ns

| Al
1ALM lain Lauw lagm
bt Fig.3 MEARIBENESR (tsc) DEX  Definition of tsc
BEEELE iR (tdoc) DTEE
Fig.2 Definition of OC delay time
INPUT Signal l

Collector Current (Ic) '

2A oy F T (ton, toff) DEE

1 R Fig.4 Definition of switching time
@ #f945tE  Thermal characteristics (Tc=25T)
Item Symbol Typ. Max. Unit
BE - m— AME#ER INV IGBT Rth (j-c) — 0.39 T/W
FWD Rth (-c) — 0.90 C/W
F—2X - 74 BEBERQ /ST KER) Rth (c-f) 0.05 - T/W
@ ¥} Recommendable value
ltem Symbol Min. Typ. Max. Unit
BEEE Voc 200 - 400 v
HEEEEE Vee 13.5 15 16.5 v
IPM X1 v F 2 TREIEN fsw 1 - 20 kHz
B ffi+ bIL T Screw torque B 458 Mounting (M5) - 25 - 3.0 N.m
F 4 F8 Terminal (M5) | — 2.5 — 3.0 N-m
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B 7Oy 7R Block diagram

Veel @ ] ZE oP
VinU @ T -+— Pre-Driver
GNDU 8 A — 7 —ou
vecV  (6)—¢
T ]
VinV @ * Pre-Driver
GNDV (4 s 3 7 ov
VecWw (9 ]
vinw (8 T # Pre-Driver
GNDW (7 e { _? — ow
Vee 11 l
VinX @ T Pre-Driver |
Vzé T _[:]
GND (i0) +
I l A
vy @—1 oo F—1 HIEMER I FRROREEE ST,
7. B— 1 ERREES
2 EREHEIRR
' A 3 HEERREE TREDE
VinZ @ é/ Pre-Driver g/ s %;ﬁf.ﬁ%ﬁ@%
W 5 1GBT ¥ » RMEEES
NCeO8
Pre-drivers include following functions
(2-nc T Short circuit protection circuit
L 5N '2: Amplifier for driver
3 Undervoltage protection circuit
ALM (8 —— W 4 Overcurrent protection circuit
'S IGBT Chip overheating protection
Characteristics (Representative)
@ HHE Control circuit
e e i —— Tje25T
3 Ti=100T :,:::: 28— o eeee- T=125%
v;;‘.iw
2 % ; o vensy e
E I - o i 2 g 2
S i S I T RS S .
o 25 S o G
- e vin(ort
T 30 J/A = E % 1S e e e { o
£ Y g> e
o % =z
a Veen {7V oc
2 10 .__::;§=====: =TSV 2>
?g SREPrEE rrespdiRALns YeewtIv 2 05
&O 5'.."‘,--1- £
o i1 0
() s 10 15 20 25 12 13 14 15 16 17 18
Switching frequency fsw (kHz) Power supply voltage Vcc (V)
ERER—Z1 v F o TREEEMN ABDLEWNVEBE—EREET M
Power supply current vs. Switching frequency Input signal threshold voltage

vs. Power supply voltage
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Outline drawings, mm
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