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Fuji New Semiconductor Products

2 IGBT-IPM (

. . 600V / 75A / 6 {EI#8
12 U—2)  6MBP75NA060-01

HiF K Features
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* Low switching-surge and noise
- Low power loss
+ High reliability

B T8 &4 Maximum ratings and characteristics
@ S RATER  Absolute maximum ratings {at Tc=25'C unless otherwise specified)

e n Symbol Rating Unit
L Min. Max.
HFEBE Voe 0 450 v Te
_EIRERE (U3 VDC (SURGE} 0 500 Y )
_HBIREE () VsG 200 400 v v
A .72 I3y REEE VCES 0 600 v
CTauvvsmE | DC Ic - 75 A ;@Jﬂ%mm?m#g
N 1m§ Icp — 150 A B
v i} Duty=61.7% | —Ic - 75 A == l
AL sxdk 1%+ Pc - 320 W (AS4 :
_ESRRE Tj — 150 C =
THINBREE Voo %1 0 20 |V L
CAIEE vin %2 0 vz v a B (5
_NIER lin — 1 mA i
77— L BEEE VALM # 3 0 Voo v
1 E1 - ZRERAER
F i~ L ER lALM % 4 — 15 mA
E: TEE - Tstg —40 25 T Measurement of case temperature
CBiEly - 2RE 18R Tor —20 400 e
_HBIRIE (7 — 23 TRE) Viso * 5 - AC2.5 kv

Note P.3 0y ZEEM Refer to block diagram, page 3.

*1 Voo ld, @-. ®-W. @@ 0D-00 MFREICMIB L TF 20,

*2 Vinld, @-0x &-O. -G, 02 ¢ 9590 HTECHBE L TTFE W,
*3 Vam i, 18- 90 S FRICHIELTT &y

#4 lamit. BEHFLIVADLTF &G,

* 5 50Hz/60Hz IEGE  t AR

@and 7, {1and 46
W and 7, 03 94 95 and 40

# 1 Vee shall be applied to the input voltage between terminal No. 3 and (1), © and @
* 2 Vin shail be applied to the input voltage between terminal No.<2) and (17, {3 and @),
* 3 Vau shall be applied 10 the voltage between terminal No. 38 and {0

* 4 lam shall be applied 1o the input current to terminal No. 06,

* B B0Hz/60Hz sine wave 1 minute.
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6MBP75NA060-01 BT IGBT-IPM

® BRI/ /T —E8  Electrical characteristics of power circuit (at Te=Tj=25C, Vce=15V)

ltem Symbol Conditicn Min. Typ. Max. Unit
|| 2L7% - T3y 2RBHEER IcEs V=600V — — 1.0 mA
N| 3LY%--L3 288851 VCE (sal) lc=75A — — 2.9 1
V| ¥4 — FIBZE VF — le=75A — - 3.0 v

® ERHEN /FIHER Electrical characteristics of controt circuit (at Te=Tj=25C, Ycc=15V)

ltem Symbol Conditicn Min. Typ. Max. Unit
P44 FRRREESER (1 BIE) Icep fsw=15kHz * 6 Duty=50% — 7 17 mA
N+ FEEEEE R leeN few=15kHz — 21 51 mA
(3 EEREE E [T PE) Duty=50%

ADLEMESRE Vin o ON 1.00 1.35 1.70 | V

Vin (OFF) OFF 1.25 1.60 1.95
Y1t —ER Vz 6.9 — 77OV
REREE Uy T LN ToH Voc=0V, lc=0A 100 - 125 T
Case temperature

EZAF)LZ TH — 20 — ‘C
BERFERD) T LA MNV loc Tj=125C Collector current 98 - - A
BEFENLE NS B2 288 tboc Tj=25C - 8 — uS
HINERELHETRE L~ VUVT 11.0 12.0 125 |V
27 L R VH 0.2 - - Y
T 5 — LR tALM 0.8 2 — mS
MIBREE NS X3B8R tsc - - 12.3 uS
T 7 — A A RaLm 1425 1500 1575 Q

* & Swilching frequency of IPM

@ 17+ 3v 4% Dynamic characteristics (at Te=Tj=125C, Vcc=15V)

Item Symbol Condition Min. Typ. Max. Unit
A4y F O B4 ER ton lc=75A, Vbc=300V 0.3 - - #S

toff - — 3.6 15
21 v F > 7R (FWD) trr IF=75A, YDpCc=300V - — 400 nS

INPUT Signal

________

Collector Current {lc) : s

i too ¢ ' : b off |
: : | toff_!
e i ton,| e
2 BEFHEEDLE N ESR (Idoc) DT R 4 A1y F T (ton, toffy OEHE
Definition of OC delay time Definition of switching time
isc
'.. ‘.. ‘.. ‘..
Ic e R
Alarm disable Alarm disable ' Atarm enable

3 EFEE NS (s DESE
Definiticn of tsc
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@ 4RI Thermal characteristics (Tc=25C)

_ltem Symbol Typ. Max. Unit
RE - r— AMEEHR INV IGBT Rth (j-c) - 0.39 T
. FWOD Rth (j-c) - 0.90 TW
TR T CREEEER{D N - KR Rth {c-f) 0.05 — TwW
@ {BiEAVEHE  Mechanical characteristics @ #3%fE Recommendable value
_ltem Typ. | Max. [ Unit Item Symbol Min. | Typ. | Max. | Unit
B bLy| RAEHME) - 3.5 N-m BREE Voc 200 — | 400 |V
_Screw torque | FEIEFARMS)|  — 35| N-m FIHNEREE Vee 13.5| 15 16.5| V
_HE Mass 550 —~lag IPM A1 v F - A fsw 1 - 20 | kHz
$EARATEEA B3 tin (sc) 12.3] - - | k8
FEa i b Lo B ER(MS) — 25 - 3.5/ N-m
. Screw torque | EIFTFER(MS)| — 25 - 35| N'm
moovy Block diagram
Vecll @ | C P
Vinl @——— Pre-Driver -_J
GNCU @ l - oy
VeV @y |
Vinv Pre-Driver _‘_l X
Ve
GNDV @ i : % - OV
Vee' V@ 7
VintV (g —— Pre-Driver ‘*I §
Ve AN 1
GND\Y (3 : 4 : . O w
Voo @ |
Vin (@ + Pre-Driver
Vi
GN ) @ l
T
Vin 7 §d@y Pre-Driver |
F i ey
i s
—
Vin 7 @ + Pre-Oriver
Ve i I
Ca
NC @
O N
" | Temperature sensor
ALM Over heating protec- iyt
ALM 8 A tion circuit -
L 1
BREI MBS TECOMBEZ &4, Pre-drivers include following functions

Q0 % e REDR

{1 Short ¢ircuit protection circuit

@ HInEmE R
D SWERETE TR
@ % ERARE O ER

(@ Amplifier for driver
3 Under voltage lockout circuit
@) Qver current profection circuit
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W 45tEtk (1RFRHB)
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Power supply current :

#HE8  Control circuit

25

Te=100C

. Vecm17Y....
Vees 15V
Voom 1 3-—

Veem17V
Hveem1 5V
Veem1 3V

0 5 10 15

Switching frequency : fswikHz)
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Power supply current vs. Switching frequency
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Alarm hold time : tALM (mSec)
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Power supply vaoltage @ Vec(V)

75— LHENRARE— TR

Alarm hold time vs. Power supply vellage
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Characteristics {(Representative}
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Input signal threshold voltage
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Over heating protection : TOH (°C)

Under voltage hystersis 1 VH (V)
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Junction temperature : Tj ("C}
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Under voltage hyslerisis vs. Junction temperature
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Power supply voltage @ Vee (V)

BERE L ) T ANN—FBREEE
Over heating characteristics ToH,TH, vs. Vce
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@ - A —-4T

Inverter

Tj=25C
200 ......... -
- L S R Vee=17V 1SV I3V
o V% "

FPoallamtae clircant

0 1 2 3 4 5
Collector-Emitter voltage : Vee (V)

ALV EER—IL T2 - T3 v ZEEEEE
Collector current vs. Collector-Emitter voltage

1000 k-

Switching time : ton,toff,tf (nsec)

120 140

o 20

40 B0 80 100
Coilector current : lc (A}

ZA v F - TRE-T L7 2T
Switching time vs. Collector current

200

150 ] ; :

125

100

Coruined ~Fireant = IF (A)

50

25

1.0 1.5 2.0 2.5 3.0

Forward voltage : VF {V)

& 7 —IEE 41

Forward current vs. Forward voltage

sler (A)

Reversa recovery time : trr {nsec)

Reverse recovery current

Switching time : ton,toff,tf (nsec)
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Collector-Emitter voltage : Yee (V)

JLYRER—ALI7H - LIy 2EELFE
Collector current vs. Collector-Emitter voltage
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Collector current : k& (A)

A4y FLIER—OL 7 2 FiReEE
Switching lime vs. Collector current
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Forward current : IF (A)

WERHE—IREL S

Reverse recovery characteristics trr, Irr vs. IF
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Vee=15V,Tj£125T

750 \
FWD ] 675 \

- S | e

z

5525

= 450

§375 \\
2 300

o

gees \

-3150

0.01 J |

“0.001 0.00 0.1 1 0 To6 200 300 400 500 600 700
Pulse width Pw (sec) Collector-Emitter voltage : Vce (V)

B IR A 1

Transient thaermal resistance

Thermal resistance : Rth(j-c) {T/W)

WS A T AL B ERREAF

Reversed biased safe operating arca

140 g

120

100

Collecter Power Dissipation : Pc (W)
Coilecter Power Dissipation : Pc (W)

0 20 40 60 80 100 120 140 160
Case Temperature ; T ()

0 20 40 &0 80 106 120 140 160
Cage Temperature : Tc (T)
IGBT & Ffig 4t FWD &3

Power delating for IGBT (per device) Power delating for FWD (per device)
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Collector Current : lc {A) Colector Current @ lc {A)

ZA oy FrBE—OL 7 2&EEMN

AA wF L BE—OL 7 2EREN
Switching loss vs. Collector current

Switching foss vs. Collector current
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Vee=15V
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