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* L>w switching-surge and noise
* Low power loss
* High reliability

B T8 &5 Maximum ratings and characteristics
® fLEXEMRE Absolute maximum ratings (at Tc=25C unless otherwise specified)

Ite n Symbol Rating Unit
o Min. Max.
_BEEE Voo 0 450 v Te
CEREE (- VDC (SURGE) 0 500 '
_EEEE (FErERE) Vsc 200 400 \
37 I3y RREE VCES 0 600 v
| L 72ER DC Ic - 50 A
N imS Icp - 100 A
v Duty=62.6% | —lc - 50 A
__abroziEk  1FF Pc — 198 W
_BESENEE Tj - 150 T
_BIIHEREE Vee  # 1 0 20 \
_AIEE Vin %2 e Vz v
_AIER lin - 1 mA
Ty L AENEE Vam & 3 0 Ve v ‘3 v s e
T —LEAER lALM % 4 - 15 mA Bt = RBEAIE SR
TRITEE Tstg 40 125 C Measurement of case temperature
TEHIEY—2EE M1EW Tor —20 100 C
_RRARWHIE (0 — XBhF M) Viso %5 - AC2.5 kv

Note P.3 7O~ 2 R#%E[ Refer to block diagram, page 3.

1 Vecld, @-0, @@ G-, 10 - 10 mTRACHEBEL TFaw,

2 Vinld, @-00, B-@, &-F. 03 09 m-00 BFEICHBEL T T W,
* 3 Vamid, IB8-50 WFRIIHEB LT TS0,

k4 lamit, WHTLHUANLTTF AW,

* 5 S50Hz/G0Hz T3 1 [

* 1 Vee shall be applied te the input voltage between terminal No. (2 and (1), {62 and <4}, @ and 7, 7 and 0.

* 2 Vin shall be applied to the input voltage between terminal No. &) and (1}, (&) Wy Brand @, 03 94 15 and 40
* 3 Vauu shall be applied to the voltage between terminal No. 48 and 46,

* 4 lawm shall be applied to the input current 16 terminal No. 6.

% 5 50Hz/60Hz sine wave 1 minute.
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6MBP50NA060-01 gL IGBT-IPM

® ERAEM /N7 —EF Electrical characteristics of power circuit (at Te=Tj=25'C, Vcc=15V)

Item Symbol Condition Min. Typ. Max. Unit
I L9813y SEENER lces VCE=B0DV — — 1.0 mA
N| 3Lya-13v 2R ENET VCE {sat) lc=50A — — 2.9 Vi
V| #4147 FIEERL VF — lc=50A — — 3.0 v

@ ETRYFE /HIMIERE Electrical characteristics of contral circuit (at Te=Tj=25T, Vce=15V)

ltem Symbol Condition Min. Typ. Max. Unit
P4 FEMAESE R (1 0% Icep fsw=15kHz * 6 Duty=50% - 6 16 mA
N1 KOS E B lcon fsw=15kHz — 18 48 mA
(3 BB R ENEER) Duty=50%

AHLEVEERE Vin (ony ON 1.00 1,35 1,70 | V

Vin (OFF) OFF 1.25 1.60 1.85
Y F—EF Vz 6.9 - 7.7 vV
BEARE LD o TN ToH VDo=0V, lc=0A 100 - 125 c
Case temperature

L2712 TH - 20 — C
BERRE )y T LA INV loc Tj=125C Collector current 65 - - A
BT FOERNE N ESE K2 58 tnoc Tj=25C - 8 - #S
HREREE R TREL L VuvT 11.0 12.0 125 | v
EZFi)L R VH 0.2 - b vV
T 7 — b IR R tALM 0.8 2 — ms
SEREFEE N X320 tsc — - 12.3 uS
75— LHHER RALM 1425 1500 1575 Q

¥ B Switching frequency of IPM

® 547+ 3y 74 Dynamic characteristics (at Tc=Tj=125C, Vec=15V)

ltem Symbol Condition Min. Typ. Max. Unit
Ay F - TR e B ton lc=50A, VDc=300V 0.3 - - S

toff - — 3.6 #S
A Ay F e FRERE (FWD) trr IF=50A, Vpc=300V — - 400 ns

INPUT Signal

........

: : Collector Current (Ic) ! : : N
+Lnoc T ! .

i . : f '
;(—\"‘: E ton : . tof :
2 BETERGE N IFER (tdoc) DETE a4 XA F715E (ton, toff) DESR
Definition of OC delay time Definition of switching time
15¢
Ic Ic [
Alarm disable Alarm disable ' Alarm enable

3 FEHBREENIEE (Isc) DE=

Definition of tsc
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@ 2LRY4FM  Thermal characteristics (Tc=25T)

_lten Symbol Typ. Max. Unit
e - r— ARSI INV IGBT Rth (j-¢) - 0.63 cT/w
. FWD Rth (j-¢) — 1.33 TW
TR T 1 EEIES( N e N8 Rth (c-f) 0.05 — T/W
@ BERAYYEME  Mechanical characteristics @ #EiH Recommendable value
lten Typ. | Max. | Unit ltem Symbaol Min. [ Typ. | Max. | Unit
5B bLo| B ERMS) - 3.5 N'm EHFREL VDo 200 — 400 |V
_Screwtorque | EdpFEI(ME)|  — 3.5 N-m FIHEEEE Voo 135 15 165| V
_HEE  Mass 550 - | iPM A A v F - TRk E few 1 — 20 | kHz
SEFRFIBE A 05 tin (sc) 12.3] — - | 48
B b BAHERME) — 2.5 - 3.5 N'm
Screw forque | EEEFHEIMS)| — 2.5 - 3.5| N°m

ooy y Block diagram

Vee) @— ] O p
Vin J W— Pre-Driver __‘
Vz J
GNDJ @ ) %. — o
Ve / @ |
Vin /(:)—%v-— Pre-Driver _J N
Vz l
OND / @ . et oV
veely ® ]
Vinid @) -1 Pre-Driver —/
Vi ' f\ J
GNDV/ (— : : SR S O w
Ve @y =
Vin ¢ @ ] Pre-Driver
Vi ’i’ J
GND (@ : e

Vin'’ & * Pre-Driver
V $ B
4
i

Vin ! 5 * Pre-Driver
[
VZ’ZS 1

{>+—o

CB
NC @@
O N
} Temperature sensor
Raum Over heating protec-  f———aAp
ALM EB—W tion  circuit - :’
L ]
EPEy RS IE TREMDMEELS S8, Pre-drivers include following functions
0 E i REmR (1) Short circuit protection circuit
(@ 1 fRERE (21 Amplifier for driver

B HEREEETRERDE {3 Under voltage lockout circuit
@) TiRIR O RE (@) Over current protection circuit
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BT IGBT-IPM
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® Fi#EF Control circuit

Alarm hold time : tALM (mSec)

s lce(mA)

Power supply current

Under voltage : VUVT (V)

25

20

Veea17V

7 Veea13V

Veeal 5V

0 S 10 15 20 25
Switching frequency : fsw{kHz)
BRER— AL v F -7 BN
Power supply current vs. Switching frequency
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Junction temperature : T) ()
HNEREEETREL NIL—ESIEEE
Under voltage vs. Junction temperature
3 I T
e TJ=100“C ...............
2.5 : : :
2 i Tj=25C -
15
1
0.5
0
12 13 14 15 16 17 18
Power supply voltage @ Vec(V)

75— LA RS E—TEEESY

Alarm hold time vs. Power supply voltage

Input signal threshold voltage

Over heating protection : TOH (C)

Characteristics {(Representative)

— Tj=25T
- Tj=125%C
2.5 T
SR
£ 2
9 ............. } Vin(OFF)
F=S SSTTTeoe G S S RS e
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e .
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power supply voltage © Vec (V)
ARLEMEBE—BREESE
Input signal threshold vollage
vs. Power supply voltage
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Under voltage hysterisis vs. Junction temperature
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Power supply voltage @ Voc (V)

EERE R TN —EREBESME
Qver healing characteristics ToH, TH, vs. Vee
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@ N—45% Inverter

Tj=25T
120 1
"""""""""""""" Tvee=17V 15V 13V
Lt e
" ///J/ ,,,,,,,,,,,,,,,,,
S e L
T ac
R R . /// ......................................
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Collecter-Emitter voltage : Vee (V)

JL7A&EHR—ILT2 - T3 v 2EEEHE

Collector current vs. Collector-Emitter voltage

 Edc=300V Vee=1 5V, Tj=25C

toff

1000 =

ton

: ton,toff, tf (nsec)
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0 10 20 30 40 50 60 70 8O 90
Collector current : lc (A)
Ay FLUBRE—OL 7 2 EREE
Switching time vs. Collecior current
120
............................ 125°C |........
100 ‘ fom 25
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L' R / /// ......................
R e e

0.0 05 1.0 1.5 20 25 30 35 40
Forward voltage : VF (V)

IBE IR 434

Forward current vs. Forward voltage
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Ic (A)
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O

Collector current ;

2
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Collector-Emitter voltage : Vce (V)

ALIFER—ALT7H - T2 v AREEFMN
Collector current vs. Collector-Emitter voltage

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

tf (nsec)

S toff

ton.

[
L)

Switching time : ton,toff

10 20

0
Collector current : Ic (A)

60 70

AL oy F L FBEE—L 7 2B

Switching time vs. Collector current

trr _125"C

et (A)
: trr (nsec)

—
(=]
o

T 257

-
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Reverse recovery current
Reverse recovery time

30
Forward current : IF (A)

60 70

SRR MR E

Reverse recovery characteristics irr, rr vs. IF

80 90



6MBP50ONA060-01 E1 IGBT-IPM

Vee=15V, TjS125C

500

, ‘¢ Y
~ i ; FWD 450 : . !
g T 400 : : \
8 : g : : :
g o 350 : :
=1 £ 300 : :
v £ 250 v
g o 200 : ; y
z g | ! ; \
§ e
= 8 100 : &
£ : :
E - 1,,, e Ll Lue i seLus v s otus e e ] SO ;
. 0.01 E s} i i i !
"0.001 0.01 0.1 1 0 100 200 300 400 500 600 700
Pulse width :Pw (sec) Collectar-Emitter voltage : Vee (V)
W ER A M WA T AR EESE
Transient thermal resistance Reversed biased sate operating area

:Po (W)
: Pe (W)

Collecter Power Dissipation
Collecter Power Dissipation

0 20 40 60 80 100 120 140 160 0 20 40 60 g0 100 1200 140 160
Case Temperature : Tc (') Case Temperature ; Tc {C)
IGBT & a3 FWD & ik
Power delating tor IGBT (per device) Power delating for FWD (per device)

g Edc=300V,Vee=15V,Tj=25%C . Ede=300V,Vee=15V,Tj=125C
) ; T ! . N ; . ;
'g . : . { e § : | g
g 6 26 : :
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£ 5 . Tx . ‘
= g 4
c O i VUL SO (.o WU SOTRTUTON TSRO
Lc” § ? /:
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§ § 1 d Err
= = R R At AR LEL - SEEXTTEER I IR
vga 3 0 T : *

0 10 2 30 40 50 60 70 80 6 10 2 30 40 50 € 70 80

Collector Current : fc (A) Collector Current : lc {A)
AA y F L TB%E—DOL 7 X E RGN Ay F TR 7 R B

Switching loss vs, Collector current Switching loss vs. Collector current
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Over Current Protection Level : loc (A)

6MBP50NA060-01
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Junction temperature : Tj (C)

BERRE-ES IR

Over current protection vs. Junction temperature

B ##~HE  Outline drawings, mm
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