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* Low switching-surge and noise
* Low power loss
* Figh reliability

W TR E4FE Maximum ratings and characteristics
@ IR AT  Absolute maximum ratings {(at Tc=257 uniess otherwise specified)

Iten Symbol Rating Unit
e Min. Max.
_ERERF Voc 0 450 v Te
ERERE (V- VDG (SURGE) 0 500 v
B RET (G Vo 200 400 v 5
A% I5yXBEE VGES 0 600 Vv

[ [avrsme | oc Ic — 75 A &)

N 1mS lcp - 150 A

Vv Duty=61.7% | —lc — 75 A =
| aLvsiE% 1 %FTF Pc - 320 w ©

AL T 3ER DC lc — 50 A ==
g 1mS Icp - 100 A " Y .
47— FIEER IF — 50 A o) @ & [&/e]

| ALvsiEk 1 ETF P - 198 W

SRR Tj — 150 C o e o
WiERaE Ve w1 o 20 |V Bl g~ RREAER
_)\"]'SEE Vin 2 0 vz v Measurement of case temperature

AHER lin - 1 mA
7 5 LHAAMEE VALM % 3 0 Vee Y
TF o LthER Iam - # 4 — 15 mA
_L%‘-I—.um}g Tslg — 40 125 C
BB -ZEBE B8R Top —20 100 T
_HERME (5 — TR Viso *5 — AC2.5 KV

Note P.3 O 7EBE Refer to block diagram, page 3.
*1 Veeld. T G040 TR IS L T T &, * 1 Veo shaH be applied to the input voltage between terminal No, (3}

*2 Vinlt, & , \/,/7} W 0% 00 9590 BTRICHIE L T F & L, and {13, & and @), & and (7, (T and 40
GB 0 TS LT T & L, * 2 Vin shall be applied to the input vollage between terminal No, (23

* 3 Vam ld. e " b
$4 lumid. GETLUADLTTFS W, and {13, B and @}, &) and 77}, 02 03 34 915 and 10
%5 50Hz/60Hz EREiE 1 5 # 3 Vawm shall be applied to the voltage between terminal No. 96 and 46 .

* 4 lawm shall be applied fo the input current to terminal No, 16 .
* 5 50H2/60Hz sine wave 1 minute.

® T, /{7 —8B Electrical characteristics of power circuit (at Te=Tj=25C, Vee=15V)

ltery Symbol Condition Min. Typ. Max. Unit

P AL o & - L3y 2SR IcEs VCE=600V - — 1.0 mA

N | JLo&- I3y 2ENEF VGE (sat) lc=75A — — 2.9 Y

V| 14~ FIBEE VF — lc=75A - - 3.0 \

D L7272 L3y 2EEMER ICES VCE=600V - — 1.0 mA

B L7745 « I3 v 2RAEMEE VCE (sat) Ic=50A — - 2.9 \
44~ FIEEE VF — lc=50A - — 33 \

86 No.b



7TMBP75NA060-01 BT IGBT-IPM

® TRMVEHE/HIEERE Electrical characteristics of control circuit (at Te=Tj=25C, Vcc=15V)

ltem Symbol Condition Min. Typ. Max. Unit
PH A FRBEES R (1 B lcer fsw=15kHz * 6 Duty=50% — 7 17 mA
N4 FERRHEE R leeN fsw=15kHz — 25 65 mA
(3 EIREEREHEIRE + L —*E0) Duly=50%
AALEVEBL Vin (ON) ON 1.00 1.35 170 V
Vin (CFF) OFF 1.25 1.60 1.95
YrF—EE Vz 6.9 - 7.7
BEARE Yo T LN Ton Vpe=0V, le=0A 100 - 125 C
Case temperature
AT TH — 20 — C
BERREL ) T INV loc Tj=125'C Collector current 98 - — A
DB loc Tj=125C Collectorcurrent 60 — — A
BEFERE L AFE X2 &85 1DoG Tj=25C — 8 — #S
M EEEETHREL L VuvT 11.0 12.0 125 | v
AT LR VH 0.2 - —
T T A AR taLM 0.8 2 - mS
ERAEOGE H3HE tse - — 12.3 #S
77— LHHER RALM 1425 1500 1575

# & Swilching frequency of IPM

® 5173w 74 Dynamic characteristics (at Te=Tj=125C, Vcc=15V)

ltem Symbol Condition Min. Typ. Max. Unit
ZA o F o FREHE (XaBR ton lc=75A, Vpc=300V 0.3 — — ©S

toff - - 38 ©S
Z A y F 75 (FWD) try IF=75A, VDC=300V — - 400 nS

4 Ay F - FHE (ton, olf) DEHE
Definition of switching time

; : P otoff
: : i tﬂﬂ‘ :- :2 >
100G § !
g

2 BEAEMGE AR (doc) O
Definition of OC delay time

T

Alarm disable Alarm disable ' Alarm enable

B3 ST N (sc) DER
Definition of tsc

@ HM4EE  Thermal characteristics (Te=25C)

Item Symbol Typ. Max. Unit
EBE A — AR INV IGBT Rih (j-c} — 0.39 TIW
FWD Rth (j-c) — 0.90 TAW
DB IGBT Rth (j-¢} - 0.63 T/W
=2 0 7 o CEEIER(D N L FET) Rth (c) 0.05 - TIW
@ A Mechanical characteristics ® #22{H Recommendable value
Item Typ. | Max. | Unit ltem Symtol Min. | Typ. | Max. | Unit
o fttr s | BT ER(MS) — a5/ N'm BIFET VDo 200 — 400 |V
Screw torque | I FEHMS)|  — a5 N'm HliE R E T Voo 135 15 16.5| V
HE Mass 550 - |y IPM 1w 5 T EEH few 1 20 | kHz
R A P L) tin {sc) 123 — — | u8
AT Lol WATERME) | — 25 - 3.5 N'm
Screw lorque | & FERME)| — 25 — 35| N'm
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HJnyy Block diagram

Veu ®_—| JS QP
Vil (27 Pre-Driver #_J
Ve
GN U (I i : ou
Ve ‘V@——l
Vinv Pre-Driver “““‘J
Vi % ]
OGNV @ 3 l oV
Vet W®—'_—‘_|
Vir W.# Pre-Driver _I
L AN
GNLW (— : l ow
viedb 1 -
Vi @ Pre-Driver -
Vz ﬁ T l
GD@ + 3 :
J 5
Vi @ Pre-Driver ‘J
Vi é’ T
]
ViZ @ Pra-Driver
\h$ T
| +—C B
Vinh g @ % Pre-Driver —J
Vz T J o N
L Temperature sensor
Raum Over heating protec- A
A M G4 von e [
|
ERES[ERE I TSROMBEE S T,
D g iR 3L
2 IR RE

3 HNEREIEET R RS

DAERREEE

Pre-drivers include following functions
1 Shert circuit protection circuit
2) Amplifier for driver

3) Under voltage lockout circuit
4 Over current protection circuit

W R (0F&R5))

Characteristics (Representative)
® HI#HE  Control circuit

Input signal threshold voltage

: lce{mA)

Power supply current

: Vin{ON},Vin(OFF) (V)

Under voltage : VUVT (V}

30

Tc=100C
i : : ! !
,l e VoSS TIV. .|
‘ : o~ Vees15V
; : — Vl:c=!3Vm
...................... ///-

Veeal?V
T Veea15v"
Vcc-'!BV_
0 : I
0 5 10 15 20 25
Switching frequency : fsw(kHz)
BHRER—A 1 v F 7 BEHIESHE
Power supply current vs. Switching frequency
— Tj=25T
°g Ti=125T
2
.................. I 545
15 i } Vin{ON)
1
0.5
0
12 13 14 15 16 17 18
power supply voltage : Vee (V)
ABDLEVESE—FREEHMN
Input signal threshoeld voltage
vs. Power supply voltage
14 T T T T
12 : S—
10 b
]
6
R E—
. AR N B SN
20 40 60 80 100 120 140

Junction temperature : Tj

()

HIEIE R TR L~ —E S BRI

Under voltage vs. Juncticn temperature
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Over heating protection ;: TOH {C)

%15 Control circuit
1 T T T T
S i
§ 0.8
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c
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O L | | I R S T I L P
20 40 60 80 100 120 140
Junction temperature @ Tj (°C)
BEEBTERT ) A—EEEESE
Under voltage hysterisis vs. Junction temperature
3 !
Tas Tj=100%C |
z 2 Tje2s-
< i
E 1.5 :
z
30 :
é : S PO A
b
205 ;
v; .; : I SREIES S ,,,,,,
0 i [ B .
12 13 14 15 16 17 18
Power supply voltage : Vce(V)
T T — L DRESE S REEEE
Alarm hold time vs, Power supply voltage
“W"—:‘ 1 T i .
120 [ : ! TOH; l
~100 : :
° | | |
F 80 : - |
P S OO RO OO SO O
[ : P :
5 60 ; : 3
£ ;
40 5
o FANOTN U S
20 TH= i :
i | H H
o L : . e
12 13 14 15 16 17 18

Power supply voltage : Voo (V)
BERTE NV o T LANII—EREE S
Over heating characteristics Tor,TH, vs. Ve

® 1 /=48 Inverter
Tj=25C
200 :
175 |
~ o Vee=17V 15V 13V
2150 fft
w125 ,
c i
g ///? -
R T I /e — I
8 75 -
§ . ‘ - // ..................................
3 50 ‘ /
SR T ‘ / T A
25 /
9]
0 1 2 3 4 )
Collector-Emitter voltage : Vee (V)
AL IRFH—AL 758« L3y REELHE
Collector current vs. Collector-Emitier voltage
Ti=125%¢
200 ) ‘ :
175 T :
- e VEE=17V ISV 13V ]
<
L

Callector current

1 2 3

Collector-Emitter voltage : Vee {V)

et

AL7aBR—AL742 T3 2HEETHE

Collector current vs. Collector-Emitter voltage

Edc=300V Vee=15V,Tj=25C

c ron,toff tf (nsec)

1000 ot

Switching time

0 20

40 60 8O
Collector current : ic (A)

100

120 140

ZA oy F L gEE—IL Y R EREE

Switching time vs. Collector current
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Edc=300V,Vee=15V,Tj=125%

slrr (A)

Reverse recovery current

% g FWD
¢ P = =
: 1000 - 1 T]
s z
p &
H a
] o
N c
£ 2
£ =
L
$ 100 o 3
: g
.01
0 20 40 60 80 100 120 140 0.001 0.01 0.1 1
Collector current @ Ic (A) Pulse width :Pw (sec)
Ay F IR OL 7 S BIEHIEHU S
Switching time vs. Cellector current Transient thermal resistance
= =
. 750 Vee=15V,Tj5125C
175 2600 L \\
$1so 528 ' \
PO S - ]
To128 = 450 : :
LR PUVUS 5 \
1100 £ 375 \
'l ..................... (5]
175 g% \
H ..................... 8 225
g U A 8150
25 ......... 75
" . e T i . L L L
00.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 00 100 200 300 400 500 600 700
Forward voltage : VF (V) Collector-Emitter voltage : Vce (V)
IS F—IF&EE £ WIS T A BHFRIERIF T
Forward current vs. Forward voltage Reversed biased safe operating area
. 350 p—
5 2 ool
§ g 300 :
s § 250
2 @ ‘
E 2200
> »
2 &
§ ,;, 150
Q [+] X
b %100
] &
é 3 50
0 20 40 60 80 100 120 140 0 20 40 60 BO 100 120 140 160

Forward current : IF (A) Case Temperature : Te {'C)

W AR M IR R IGBT | AEip A4

Reverse recovery characteristics trr, Irr vs. IF Power delating for IGBT (per device)
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sic {A)

Collector current

: Po (W)

Coilecter Power Dissipation

<

[=+]

: Eon,Eoff Err (mi/cycle)

Switching Loss
[a¥)

5 T . JOO oo = o

40 60 80 100

Case Temperature : Tc {TC)
FWD EH{Ris4zts
Power delating for FWD (per device)

120 140

Edc=300V,Vee=15V,Tj=25%C

o
& 20 © 40 50 80 100 120
Collector Current : ic (A)
Ay FLTFRE LT 2ERIEN
Switching loss vs. Collector current
® 7L —%% Brake
Tj=25TC

120« | . ]

""""""" vee=1 7’V;l§'\.'",‘i‘3\i”” g
100 47//

2? S // ................ _ :
) T / I
I //| .........

Collector-Emitter voltage . Ve (V)

ALYREHR—ALT 42 - T3y 2EEESE
Collector current vs. Collecter-Emitter voltage

160

T loc (A}

Over Current Protection Level

Collector current

e (A)

(==

Ede=300V,Vee=15V,Tj=125°C
|

% ! H : Eon
b H ST VPPN O AT
g | | |
£8 ; ‘
s /EH '
0
wl
.4 1
B peefe R e R
g2 A ’ ‘
z L~ I g Err
3 g | |
“ 0
0 20 40 60 BO 100 120
Collector Current : e (A)
ZA v F L FB%k—OL 7 2 EREHE
Switching loss vs. Collecicr current
Vee=s15Y
280
240
200 —_—— -
160
120
BO
40
0
0 20 40 60 80 100 120 140
Junctien temperature : Tj (C)
B R E-—- S ERR R
Over current prolection vs. Junction temperature
Tj=125C
120 ] ;
T FRTITP -t VCC:'I?V"IPV,]?)V .....
100 é :
80
60 1
40
20
; e -
0
0 1 2 3 4 5

Collector-Emitter voltage : Vee (V)

JL-72BR—L7% - T3 v 2EBEEY

Collector current vs. Collector-Emitter vollage
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Vee=15V,Tj=125C

e ot e e e 500 ; ‘ i
z ' 450 i ‘ \ ; !
L — 400 1 ;
- < |
h o 350 : : 1
I - :
2 E 300 \
¢ £ 250 j \
H =2 i i
H Q
N - 200 \
i °
¢ 5150
i 3 100 -
£ I 50 1 ‘ ‘ -
0.01 | : . o | ‘ " 5
0.001 0.01 0.1 ! 0 100 200 300 400 500 600 700
Pulse width :Pw (sec) Collector-Emitter voltage : Vee (V)
W BB AT A WA 7 AR EEEREHE
Transieni thermal resistance Reversed biased safe cperating area
Vee=15V
B v Y U A VY SN U 5 200 1 T I
‘g - ' H
T N o 180
g [ . & N
£ 150 3 i N e
g JESSUUURROON OSSO o > 140 : ‘
® - | I
; p
£ 100 - $ 100
¢ s 80
g o 2 e ‘ _
¢ 50 g
¢ B} 3 407 ; . !
T oL g o
0 ) ‘ .1 ‘ : 0 1
0 20 40 B0 8D 100 120 140 160 o 20 40 60 80 100 120 140
Case Temperature : Tc (C) Junction temperature : Tj (C}
IGBT E A EMmF I BEFIRE—IFESRERE
Power delating for IGBT(per device) Over current protection vs. Junction temperature

M 4~Fi% Outline drawings, mm
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