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6.5

[ Converter ]

2. Equivalent circuit

21{P)

] . - o— .
L{R) 2(3) 3T
7(8)
14 (Gh}
: ‘ b} o -

{ Brake ]

22{P1}

1. Qutline Drawing ( Unit : mm )
107.5¢1
461 0.3 9310.3
245 5103\ [24.36] [11.45] [11,43] [11.43] [3.81x4=15.24
=
Lr; ——fy
) al 1g )] a8 b —
A : =
= \@' S 2@ [ ™ i
~ \ ﬁk ” 69.6}t0.3 - :
LY 3 - - — [~ :
gl Fls-l I — +— —— /ALl ’
s Bl =) | ~ 2
9310.3 ~X —
~ A J 1A A
Qﬁr )
-8 |12 3 4 B |5 [
=
- sifnafine)uasfnans]ins] §2.510.1
' 2. 1101
]
T T
. gz |
ol X ;;
-l x SECTION A-A
ol 2| g | |
oSN - H
- L L J
t

[__]shows theoretical dimension.

[ Inverter ]

{ Thermistor 1}

;@s OJH} g@: ]

19 (Eu) 17(Ev} 15(Ew) |
J(L) 5(V} ﬁ{l‘
S I N
23 (N) 24({N1) ?D(En]
g! 3, i
Fuiji Electric Co,Ltd. 2 MS6MO0430 D7 —F-
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3. Absolute Maximum Ratings

( at Te= 25°C unless otherwise specified)

(*1)

All terminals should be connected together when isolation test will be done.

.. Maxi
Items Symbols Conditions aximum Units
Ratings
Collector-Emitter voltage VCES 600 V
.. |Gate—Emitter voltage VGES +20 ¥
14}
o Ic Continuous 20 A
L8]
z |Collector current Icp 1ms 40 A
~-Ic 20 A
Collector Power Dissipation Pc 1 device 80 ¥
Collector-Emitter voltage VCES 600 y
Gate-Emitter voltage YGES +20 y
@@ -
% |Collector current Ie Continuous 20 A
—
o Icp lms 40 A
Collector Power Dissipation Pc 1 device 50 ¥
Repetitive peak reverse Voltage(Diode) YRRM 600 ¥
ST rs Repetitive peak reverse Voltage VRRM 800 v
2S5
>a®c i
- - . D
§8° 3 £ |Average Output Current lo SQHZ/GOHZ 20 )
R o sine wave
- n = -
c228s9 S |Surge Current (Non-Repetitive) 1FsM Tj=1507C, 10ms 210 A
£@o.5Y 8
&80 3dv | . "
‘é‘?; ;»-3 I*t (Non-Repetitive) 1%t half sine wave 221 Al
5% é E'T'_; Junction temperature Tj 150 C
L' 2 Y5
§§§"§3’5 Storage temperature Tstg -40~ +125 C
§§§§§ Isolation [petween terminal and copper base " Viso AC : 1imin. 2500 v
- - c r
Eggég voltage between thermistor and others 2 2500 v
t3i3s ¥ . (=3} 3.5 N
ci3 8= Mounting Screw Torque - z
£¥dd 23
ggsace
£3:Z e
[

(#¥2) Terminal 8 and 9 should be connected together. Terminal 1 to 7 and 10 to 24
should be connected together and shorted to copper base.
(¥3} Recommendable Value : 2.5~3.5 N-m (MS5)
. , g X,
Fuji Electric Co.Ltd. s MS6M 0430 o
o
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4* Electrical characteristicse ( at Tj= 25°C unless otherwise specified)

Characteristics
Items Symbols Conditions min. typ. Max. [Units
Zé;?lzztgrvzi;:ﬁt ICES |VGE= OV, VCE = 600V 1.0 | oA
Gate-Emitter leakage current IGES |VCE = 0V, YGE= =20V 200 nA
Gate-Emitter VGE(th) |VCE = 20V, lc = 20mA | 5.5 7.8 8.5 ¥
threshold voltage
Collector-Emitter VCE(sat) [YGE = 15 V. {chip 1.8 ¥
saturation voltage Ic = 20 A jterminal 1.95 2.4
2 |lnput capacitance Cies [VGE= OV, VCE= 10V 3000 pF
3 f = ! MHz
= Turn-on time ton (Vec= 300V 0. 45 1.2
tr Ic = 20 A 0.25 0.6
treiy |YGE = XI5 Y 0.08 us
Turn-off time toff |RC = 82 Q 0. 40 1.0
tf 0.05 | 0.35
Forward on voltage VF IF = 20 A lchip 1.8 y
terminal 1.95 2.8
. l; Reverse recovery time trr IF = 20 A 300 ns
53 L3
gggég Zé;{flizzzrvziiiiﬁt ICES [VGE= 0V, VCE= 600V 1.0 | m
§§§§: Gate-Emitter leakage current IGES VCE = OV, VGE = 20V 200 nA
£ Eé g‘; Collector-Emitrer VCE(sat) |VGE = 15V, lchip 1.8 ¥
E;;‘Q,E’E o saturation voltage Ic = 20 A |terminal 1.95 2.4
582l =
ggégg 5 {Turn-on time ton |Vec= 300V 0.45 | 1.2
§§§§§ , tr Ic -_ .ZGA 0.25 . 6 ns
25558 Turn-off time toff |VGE = 15V 0. 40 1.0
%g:ég tf R = 120 @ 0.05 | 0.35
_ﬁééé’ g E _ Reverse current IRRM |VE = 60O V 1.0 mA
EEL_,:” gg g Forward on vol:iage VF¥ IF = 20 A [chip 1.1 v
Ei;g? g terminal 1.2 1.5
FEEEE S |Reverse current IRRM |¥VR = BOO V 1.0 mA
j:: Resistance R T = 25°C 5000 Q
'é T =100C 465 495 520
Eéu B value B T = 25/50TC 3305 1375 3450 K
3. Thermal resistance characteristics
Characteristics
[tems Symbols Conditions min. | typ. | Max. [Units
Inverter IGBT 1.36
Thermal resistance Inverter FWD 3. 00
(1 de-ice) Rth{j-c) |Brake IGBT 2.50 {"C/W
Converter Diode 2. 00
Contact Therma! tesistance Rth(c-f) |with Thermal Compound 0.05 T/W
#  This is the valns which is defined mounting on the additicnal cooling fin with thermal compound.

Fuji Electric Co.Ltd.

OWG NO.

- MS6M 0430

5/ S
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6. Indication on module (Fi%x—/LFiR)

U e TMBR20SAQ60A
o0 20 B0V

Lot No. j \F'Iace of manufucturing {code)

7. Applicable category (iEFI&E)

This specification is applied to Power Integrated Module named 7TMBRZ0SAQGOA.
AMALRET AUV -EHTYa -4 _TMBR20SA0G60A CERATS,

8. Storage and transportation notes ({#%F - BTSSR

- The module should be stored at a standard temperature of 5 to 35°%C and
humidity of 45 to 75% .
iR - BEREESLEE LY, ( 5~35C, 45~75%)

* Store modules in a place with few temperature changes in order to avoid
condensation on the module surface.
BREETEOREZ L, (EV2—AREIBEELAEVZ L)

Avoid exposure to corresive gases and dust.

BEMEA 2 OR AR, EHREOECBFTIIETE D k.

Avoid excessive external force on the module.
LI HERSNLRVE I +oEETAI L,

+ Store modules with unprocessed terminals,
TV a— N OEFERNTORECRESS L,

- Do not drop or otherwise shock the modules when transperting.

BlGOEEeS CER 5200, BTFEHAY LW L, i

This material and the Infermanon harein is tha proparty of
Fuji Elecinc Co Ltd They shelf be naither mpmduced, copied.
went, or disclosed in any way whatsoever far the use of any
third partynor used far the manulacuring purpases without

the express wrltten consent of Fuji Electric Co. Ltd,

DWGNO,

Fuji Electric Co.ltd.
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[ Inverter ] [ loverter ]
Collector current vs. CollectorEmitter voltage olector current vs  Collector-Enitter voltage
TF 25C (op.) Tj= 125C (typ.)
70 v T v T v T v T T 0 T T v T g T T T T
I GE- 0L 15V v 1 I GF: 200 15Y v ]
60 . - - 50} . . .
< 30} . < 50} -
ER | EREN 1
L0 - 40 E
:.:: L 4 E - 4
Ao 4 L osgl —
N 3
50 ] 5 f ]
L 1of - B s 20} -igv ]
2 1 ] 3 1
bt w
it
1of == 10 -
1] " " 1 M " " ] i
g i 2 2 4 3 0 1 z 3 4 B
Collector - Emit war voltage VEE [V ] Collector - Eamit ter voltage YE [V}
[ Irwerter ] [ Enverter ]
Gellector cutrent vs  Collector-Emitter voltage Gollector-Eaitter voltage vs Gate-Emitter voltage
VGE=15Y (up.) TF 25C {yp.)
T . . . : : y . 10 ————
[ 1j= 25C Ti= 1257 1 |
50k - - - | ]
a— P 1
2 i 1 { 1
K] el ) ) . o
LS E B
| 3
z :
toaop - = [
3 3 oap SR EE S -
o 3 1 T 3
E &
3 zor o N ‘ L ]
5 3 { E I e~ 104
3 2F T e
4 o=
10k -1 = 3 \‘—_—“——'—[c: Ty 1
3 L
a L o VU S I DI S R S S R
0 1 2 3 4 H ] 15 20 23
Collector - Emitter voltage YCE (V] Gate - Emit ter voltage YE [¥ ]
[ Tnverter ] [ Inverter ]
Gapacitance vs  Collector-Emitter voltage (typ.) ymamic Gate charge (typ.)
YGE=W, f= MMz, TpF 25C Yoo =300V, 1c=3A TF 25C
W00 - r T T T T ' 500 — v T r T T 23
= - 4 T o0 - EELA
= >
- Cies | = | -
¥ > S
3 ) =
- 300 413
% g
006 - = I
: 1 >
= ] £
] 2 wof - E .
. E -
H
s 1 s
i — T £ wor * M
= Cres 3 b 1
100 1 1 i 1 1 [ o — 1 I A N Q
0 Fl 10 HE 20 235 30 33 0 50 o 130 X0
Gollector - £n:7 er voltage VE (v ] Gate char ge Qg [ nC ]
o ‘_ "
. . = 7
Fuji Electric Co.lid ¢ MSG6M 0430 1077
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{ Inverter |

[ Inverter ]

Svitching time vs (Gollector current (typ } witchirg time vs Oollector aurrent (typ )
YecBOOY, VE=X 15V, Re®2Q , Tp 25T Yec=30DY, YGE=% 15V, Rg* 820 , Tj= 125C
00— 1600 e
- won ] - [ toff . ) -
8 E >—<
= - = r 4
v torf — ton
= / : = .
n
- ! — - 3 ]
5 z
5 wh 4 LT S - 4
R ] i | «
2 F i < g - -
- L J : L
£ =
5 I 1 E F 1
x X
10 n 1 P i 1 i " 1 i 10 i 1 A A i L L 1
4] 10 26 30 a0 30 [t 0 bt} 30 40 50
Collector current : Ic [ A} Collector wurrent : [ [A 3}
{tverter] [ Inverter ]
Switching dme v Gateresisance (typ) Sritching loss vs (ollecwor carrrent {op. )
~ Vecs 00V, k=208, VEE=HV, Ti=25C Yoo =300Y, YGE=% 13V, Rg=R2 Q
000 ey ' - 30 e
L o
z A E Eon ( 125G )
c f 2 1
- ) £ Eoff ( 125T
1000 |- 4 Ei J
o [ = ton { #5C )
g H Eoff { 25C )
190 |- E
2 i ] £
£ r F ; 4
£ L £ Err {1030
E z -]
= I z
- B Erv { 73T
10 P B | . . L
] 50 10 300 0 0
Gate resi stance Rg .o 1} Collector ewrrent : Ic {4 )
[Irwerter] [ Inverter }
Switching loss vs (iate resistance (typ ) Reverse bias safe operating area
Voo B0V, 1= 204, VGE=H 5, Ti= 125°C +YGERI N, ¥ES 15V, Rg2 82Q , Tjs 125C
4 F—————y . — 50 : T .
Eon
L B e |
<
c
3
= 2 z 4 -
= E
5] 3
r 2 F
. z
£ 2
=1 bk = 20+ m
= =l
£
:
=
[ i 1 " PR | " 0 1 L
0 30 100 300 0 20 400 600 g
Gate resistance Rg [ @ 1 Colbecrar - Emitter voltage © WE V)
2 8 S
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[ inverter } [ Inverter ]
Forvard current vs Forward on voltage (typ) Reverse recovery characteristics f{typ. )
i Voo 0N, WES T 19, RgR2Q
0 . . . - . 00 e —
o L IR i I 1
Ti-15C
i 1 <
@
. %k _
< 0 : £ Lo o lzs'c),/—/// ]
L ] E- [ ) . 1
"
o - 3 ]
0 B = ] ——_‘_——‘______
| 3 | v (250 ) ]
z Ee
Ewb R ER
= N
o L b ks
® iF 0t !
; 2 - = F A
Z g2
(i N L o W
F
0 - 4 >3 3
232
o t 5 . 1 ) . ! s t o
G . ¥ b4 1 1] 10 20 30 40 B
Forward on voltage : ¥ [ v ] Forward current : [F [ A
[ Comverter )
Forward current vs  Forvard on voltage (wyp )
70 v T v T v T - T v
—_ L
:.agé 1751
za. £ & |- -
£88%
gu' 2aw® L
f§iis -
- T sl
£e.5Y = T
“alay
Tfses i
£ - £ @
TE25d o -
Egius
c a7
ER- o [
2035 © c
z 8 ° I3
ES>EC [ .
el 5
7218 z | 1
s28: :
£ 5o E X “
b= & =
25BST <
2gesd ]
REEE o .
Frsad . ]
w0
f‘f;ég [’} L 1 1 .
0.0 04 0% 1.2 [ 2.0
Forearl on vnltage : WM [ ¥ ]
[ Thermistor }
Transient thermal resistance Temperature characteristic (typ.)
10— ey . —
. C 1 100 b 4
T ] 5 E
= | FAL brvarter] : :
7 1 - a
o Diude : el .
:,5 {GRT{ [nverter] E 3
: i o ]
. [ ]
2 ] .t ]
z g i 4
3 . z
a 7
H 1 EEENE E
4 & L 3
. [ ]
£ I ]
01 NN | e e PP o1 1 1 IS N W S N S N
0. 00l Q.01 21 ] o0 -4 20 0 20 40 B0 BO J0O 120 140 180 1RO
Pul s¢ wudth @ Pw T osec ! Temperawre [ © )
| ] o
e .
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{ Brake ] [ Brake )
Collector current vs. Collector-Emitter voltage Collector current vs. Collector-Emitter voltage
Tj= 25C (typ.) Ti= 125°C (typ.)
50 T T v T T T ¥ T . 50 T T T T v T v T v
.
YGE- 20V IS¢ 12v
40 =~ - B 10 - .
< | ] «
= af . = a0 ,
< i A : r 1
-
= £
3 2 - 220 - .
3 5
: N 1
3 =
< 1 N & 16 | - R
ifrs
0 ) . 1 L 1 . 1 . o . PR " L - 1 .
0 1 2 3 4 5 Q ] 2 3 L] 3
Gollector - Emitter voltage YCE (¥} Collector - Emitter voltage YCE [v]
{ Brake ] [ Brake ]}
Collector current vs. _ Cellector-Emitter voltage Collector-Emitter voltage vs. Gate-Emitter voltage
s VGE=13V  (1yp.) Tj= 25C  {1yp.)
r . : : T : . e T il SR &L A —
L ]
L 4 L ]
u% F::g =L - F 1
>
£8s% 10 |- - T o8k - - — B - -
gn' 2wl - o’ 1
o 3o 4 - j<i)
a¥ed - — F 1 2 o E
«S€afg L
€853 24
sET ot B . L BF - - - ]
C.o®C 3
o e SN = [ N
- Yow “
wE 28 0 = o r - 5 )
23283 : ;
£ 3o I 1 1
2f3%s ERE 4 A . E
ESZEC =
L 3a@ 5 S L 4
5% 3 £y s &
tFz.s 8T 1 ' r 1
E & :E ot _-é E - fer 402 1
=53k S ol - Zoef - : :
g _,‘g 2 E _:I z Tez 203
- 8235 I r fer i ]
L Cy
itoax ! ]
EZ" S = 0 " 1 1 N [ B T SRR P
D
E5EiE 0 1 z 3 4 5 e 15 20 PH]
[raC
Collector - Emitter voltage YCE [ v ) Gate - Eamitter voliage YGE [ V]
{ Brake ! { Brake ]
Capacitance vs. Collector-Emitter voltage (ryp.} Dynamic Gate charge {typ.)
YGE=GY, f= 1Mz, Tj= 25C Vee=300¥, [c=20A, Tj= 25°C
3000 T T T T T T 500 ————r—F 77—+ 25
= - . 4 T oam - 46 —
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a o
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