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7MBR15UF060 Specification

1. Outline Drawing ( Unit : mm)

56,9104

40.60.4

77240.3

510.15

PIN POSITIONS WITH TOLERANCE

/

—\
O\
AN\ Y

Module only de;igq@ﬁt@éﬁ%éunting on PCB with 1.7%0.3mm thickness

v "@ )
\J

: e
2. Equivalent C{%(E\l&\t(\r )\
\ XD
I8

N/

" I

W 12

Fuji Electric Device Tech

nology Co.,Ltd.

DWG. NO.

MS6M00814

3/16

http://stordiiic.cc/

HN4-NN4-N3a




This material and the information herein is the property of Fuji Electric

Device Technology Co., Ltd.

They shall be neither reproduced, copied, lent,

or disclosed in any way whatsoever for the use of any third party nor used

for the manufacturing purposes without the express written consent of

Fuji Electric Device Technology Co., Ltd.

3. Pin positions with tolerance ( Unit : mm )

PIN POSITIONS WITH TOLERANCE
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17.78

2.8

31.75

4. Drilling layout for PCB

Please refer to mounting instructions (Technical Rep. No. : MT5F14628a) when you mount this product.
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5. Absolute Maximum Ratings ( at Tc= 25°C unless otherwise specified)

(*1) All terminals should be connected together when |solat|on tesfwiﬂ be done
(*2) Terminal T1 and T2 should be connected together An@ ahother terminals
should be connected together and shorted thaéeplate

ltems Symbols Conditions M;;( tl|r:;sm Units
Collector-Emitter woltage VCES 600 \%
Gate-Emitter wltage VGES +20 \%
_ Ic Continuous Tc=60°C 15 A
£ Tc=25°C 18
E Collector current lcp 1ms Tc=60°C 30 A
Tc=25°C 36
-lc Continuous Tc=60°C 15 A
Collector Power Dissipation Pc 1 device 63 W
Collector-Emitter woltage VCES 600 \%
Gate-Emitter wltage VGES +20 \%
@ Ic Continuous Tc=80°C 10 A
g Tc=25°C 14
Collector current Icp ims Tc=80°C 20 A
< Tc=25°C 28
§ Collector Power Dissipation Pc 1 device 56 W
E @ |Awerage Output Current lo 59H2/60HZ 20 A
3 £ sine wave
% § Surge Current (Non-Repetitive) IFSM Tj=150°C,10ms 210 A
: O | (Non-Repetitive)/ 2t half sine wave 221 A%
; Junction temperature Tj 150 °C
; Storage tempw Tstg | 40~ +125| °C
é Isolation between terminal and baseplate®™ Viso = O\) " 2500 \Y
8 wltage between thermistor and others (? 2500 \Y
§ Mounting Screw Torque 1.3~1.7 | N.m

or disclosed in any way whatsoever for the use of any third party nor used
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6. Electrical characteristics ( at Tj= 25°C unless otherwise specified)

Characteristics
Items Symbols Conditions min. | typ. | Max. | Units
Zcesl’lfgﬁ gﬁf‘g’; ICEs [VGE= 0V, VCE= 600V - - | 10 | mA
Gate-Emitter leakage current IGES VCE = 0V, VGE=+20V - - 200 nA
C;ﬁ:g‘ﬁ;?('j“\:nage VGE() |VCE= 20V,Ic=  8mA | 45 | 60 | 75 | v
VCE(sat) Tj=25°C - 210 | 2.60
Collector-Emitter (Terminal) [VGE = 15V |Tj=125°C - 2.50 | 3.00 Vv
saturation voltage VCE(sat) [lc = 15 A |Tj=25°C - 2.00 | 2.50
(Chip) Tj=125°C - 240 | 2.90
5 |Input capacitance Cies VGE = OV, VCE= 10V - 900 - bE
§ f= 1 MHz
= lTurn-on time ton Vee= 300V - 0.43 | 1.20
tr Ic = 15A - 0.18 | 0.60
trg) VGE= #15V - 0.03 - us
Turn-off time toff RG = 270 O - 0.40 1.00
tf - 0.05 | 0.35
Forward on wltage VF Tj=25°C - 1.85 | 250
(Terminal) Tj=125°C - 1.95 | 2.60
IF= 15A = \Y
VF Tj=25°C - 1.75 | 2.40
(Chip) Tj=125°C - 1.85 | 2.50
Reverse recowery time trr IF = 15 A - - 300 ns
Zcesl’lfgﬁ gﬁf‘g’; ICEs [VGE= 0V, VCE= 600V - - | 120 | ma
Gate-Emitter leakage current IGES VCE = 0OV, VGE=+20V nA
Cﬁ;ﬁggt\ztage VGE(th) |[VCE= 20V, Ic= 4 mA v
Collector-Emitter VCE(sat) Tj=25°C AN
(Terminal) |VGE = 15V Tj:1;2§?e\\‘\) T - 295 | 3.45 v
VCE(sap) [Ic = 10 A [Tj=25°C" - 2.40 | 2.95
% saturation voltage (Chip) ;Ef /\/\\\/\\ [ Tj=125°C - 2.90 | 3.40
@ Input capacitance Cies N X\G\E‘;\) OV, VCE= 10V - 600 - =
B ,f\\ =" 1 MHz
Turn-on time (C\ton  [vee= 300V - | 060 | 1.20
4 Ic = 10 A - | 030 ] 060 | ps
Tum-off time AN toff |VGE= 15V - 0.45 | 1.00
R\ tt  |[Re= 5100 - | 005|035
Rewerse recévery time trr IF = 10 A - - 350 ns
Rewerse current IRRM |VR = 600 V - - 1.00 | mA
5 |Forward on woltage VFM chip - 11 -
£ IF = 20A - \Y
g terminal - 1.2 15
§ Rewerse current IRRM |VR = 800 V - - 1.0 mA
g Resistance R T=25C 4750 | 5000 | 5250 o
E T =100°C - 495 -
£ |B value B |T=25/50C 3305 | 3375 | 3450 | K
Fuji Electric Device Technology Co..Ltd. |[Z| MS6MO00814 6/16
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7. Thermal resistance characteristics

Characteristics

Items Symbols Conditions min. | typ. Max. | Units

Inverter IGBT - - 1.99

Thermal resistance Inverter FWD - - 2.04
(1 device) Rth(j-c) [Brake IGBT - - 2.25 |°C/w

Brake diode - - 2.04

Convwerter Diode - - 1.56
Contact Thermal resistance Rth(c-f) [with Thermal Compound ) - 0.50 - °C/wW

* This is the value which is defined mounting on the additional cooling fin with thermal compound.

8. Indication on module
Serial No.

E 7MBR15UF060
15A 600V :

u. K ooooa

oo

Lot. No.

9. Applicable category

This specification is applied to Power Integrated Module named 7MBR15UF060.

10. Storage and transportation notes

The module should be stored at a standard temperature of 5 to 35°C and
humidity of 45 to 75% .

Store modules in a place with few temperature changes in order to awid
condensation on the module surface.

Awoid exposure to corrosive gases and dust.

Awid excessive external force on the module.

Store modules with unprocessed termmals

Do not drop or otherwise shock them@ule% when transporting.
AN N

@ \\ \ \ \\ \/

11. Definitions of swnchmg Uqae\,,»/

o
(v/ \/

o N —l_90%

=7

VeE /\_\_1_11"? 2 I AN

_7Z Vee 90% /| 1 90%

10% 10% 10%
R i | T e
G
VCE 0A

VGE T tr(i) > tf
o— 1 |

12. Packing and Labeling
Display on the packing box
-Logo of production
-Type name
-Lot. No.
-Products quantitiy in a packing box
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Reliability Test Item
Test Reference Accept-
cate- Test items Test methods and conditions EIAJnOErgSMOl o'f\l:;selre ance
gories (Aug.-2001 edition) Pl number
1{Terminal Strength Pull force : 10N Test Method 401 5 (0:1)
(Pull test) Test time . 1041 sec. Method I
2|Mounting Strength Screw torque 1 1.3~1.7N-m (M4) Test Method 402 5 (0:1)
%) Test time : 10+1 sec. method II
o
‘_'; 3|Vibration Range of frequency : 0.1 ~ 500Hz Test Method 403 5 (0:1)
£ Sweeping time : 15 min. Reference 1
8 Acceleration : 100m/s? Condition code B
o Sweeping direction : Each X,Y,Z axis
= Test time . 3 hr. (1hr./direction)
4{Shock Maximum acceleration  : 9800m/s? Test Method 404 5 (0:1)
Pulse width : 0.5msec. Condition code D
Direction : Each X,Y,Z axis
Test time . 3 times/direction
1|{High Temperature Storage temp. . 12545 °C Test Method 201 5 (0:1)
Storage Test duration : 1000hr.
2|Low Temperature Storage temp. . -4045 °C Test Method 202 5 (0:1)
Storage Test duration : 1000hr.
3|Temperature Storage temp. . 852 °C Test Method 103 5 (0:1)
Humidity Relative humidity . 85+5% Test code C
Storage Test duration : 1000hr.
4|{Temperature Test Method 105 5 (0:1)
" Cycle Test temp. Low te| -40x5 °C
o
= High temp. 125 +5 °C
@
E RT 5~35°%
.g Dwell time . High ~ RT ~ Low ~ RT
g lhr. 0.5hr. 1hr. 0.5hr. (
Number of cycles . 100 cycles
5|Thermal Shock R W*\ Test Method 307 5 (0:1)
Test temp. : High tgmp;\\\jféo Bog method I
[ AN Y g Condition code A
_— _C ‘Q\‘\ \3 o 0 ° C
Used liquid : V}/a];e\wmﬁjﬁe and boiling water
Dipping time<x(\\\ ¥ ~ : 5 min. par each temp.
Tranmfif\ggﬁé\\/ N : 10 sec.
~{Numbet of cycles : 10 cycles
A9
Fuji Electric Device Technology Co.,Ltd. |[Z| MS6MQ00814 8/16
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Reliability Test Iltem

Test Reference Accept-
. . norms Number
cat(_e— Test items Test methods and conditions EIAJ ED-4701 |of sample ance
gories (Aug.-2001 edition) number
1|{High temperature Test Method 101 5 (0:1)
Reverse Bias Test temp. : Ta=125+5°C
(Tj £ 150 °C)
Bias Voltage . VC = 0.8xVCES
Bias Method : Applied DC voltage to C-E
VGE = 0V
Test duration : 1000hr.
% 2[High temperature Test Method 101 5 (0:1)
& Bias (for gate) Test temp. : Ta=125+5°C
§ (Tj = 150 °C)
© Bias Voltage . VC = VGE = +20V or -20V
-§ Bias Method : Applied DC voltage to G-E
w VCE = 0V
Test duration : 1000hr.
3|Intermitted ON time 2 sec. Test Method 106 5 P<1%
Operating Life OFF time . 18 sec.
(Power cycle) Test temp. : A Tj=100%5 deg
B (for IGBT) Tj < 150 °C, Ta=2545 °C
Z Number of cycles : 8500 cycles

> express wr

r for the use of any third party nor used

Device Technology Co.,Ltd. They shall be neither reproduced, copied, lent

2 Failure Criteria N
E _ A\
S Item Characteristic Symbol _Failure ck\itérlé/ Unit Note
E 4 Lowér Jimit | Upper limit
§ Electrical Leakage current ices(([y - USLx2 [ mA
z characteristic A EIGES - USLx2 | pA
5 Gate thresholdvoltage'| VGE(@h) | LsLx0.8 | usLx1.2 | ma
- Saturation Voltage | VCE(sat) - ustx1.2 | v
|Forward voltage VF - UsLx1.2 | Vv
RYe) Thetmal IGBT AVGE - USLx1.2 | mV
\3\\\\\\\\\\\\*’/ resistance or AVCE
: FWD AVF - USLx1.2 | mv
Isolation voltage Viso Broken insulation -
Visual Visual inspection
inspection Peeling - The visual sample -
[ Plating
and the others

LSL : Lower specified limit.
USL : Upper specified limit.

Note .

Fuji Electric Device Technology Co.,Ltd.
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Reliability Test Results

Test Reference Number | Number
cate- Test items EIAJnOErgSMOl of test | of failure
gories (Aug.-2001 edition) sample | sample
1| Terminal Strength Test Method 401 5 0
,g (Pull test) Method 1
2 | 2|Mounting Strength Test Method 402 5 0
© method II
Q
S 3| Vibration Test Method 403 5 0
§ Condition code B
= | 4[Shock Test Method 404 5 0
Condition code B
1|High Temperature Storage Test Method 201 5 0
*3 2|Low Temperature Storage Test Method 202 5 0
(¢}
|_
£ | 3|Temperature Humidity Test Method 103 5 0
S Storage Test code C
c
2 4| Temperature Cycle Test Method 105 <
= ,‘,
L
5| Thermal Shock Test Mefﬁb&&%7 5 0
\\ me\thod I
) Condmon code A
" 1{High temperature_ Rever% ilas Test Method 101 5 0
g A X v\‘\ A
ol 2 High (eriapérature Bias Test Method 101 5 5
£ | |(for gate)
_g | 3[intermitted Operating Life Test Method 106 5 0
T (Power cycling)
(for IGBT)
Fuji Electric Device Technology Co.Ltd. |Z| MS6MO00814 10/16
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[ Inverter ]
Collector current vs. Collector-Emitter voltage

Tj=25°C (typ.)/ chip

[ Inverter ]
Collector current vs. Collector-Emitter voltage

Tj=125°C (typ.)/ chip
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[ Inverter ] [ Inverter ]
Switching time vs. Collector current (typ.) Switching time vs. Collector current (typ.)
Vce=300V, VGE=+-15V, Rg=270Q, Tj= 25°C Vce=300V, VGE=+-15V, Rg=270Q, Tj= 125°C
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[ Inverter ] [ Inverter ]
Forward current vs. Forward on voltage (typ.) Reverse recovery characteristics (typ.)
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[ Brake]
Collector current vs. Collector-Emitter voltage

Tj= 25°C(typ.) / chip
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Collector current vs. Collector-Emitter voltage
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[Brake ]
Collector current vs. Collector-Emitter voltage

Tj= 125°C(typ.) / chip
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[Brake ]
Collector-Emitter voltage vs. Gate-Emitter voltage

Tj= 25°C (typ.)/ chip
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Dynamic Gate charge (typ.)
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Warnings

- This product shall be used within its absolute maximum rating (voltage, current, and temperature). This product
may be broken in case of using beyond the ratings.
HREOHFRRER(BEE. ER. BES) OBENTHEATIVD, ERAEREBR TERATLIE. RFHIBIETS
BEIHYET,

- Connect adequate fuse or protector of circuit between three-phase line and this product to prevent the equipment
from causing secondary destruction, such as fire, its spreading, or explosion.
A—DFREDOEHRTHRFIRELSEEEEL. AAEREAHGOMICHEYLETEOE1—ARBFIL—D—%20T
T TRK, BF, TEHRFO2RBFEER LTSN,

- Use this product after realizing enough working on environment and considering of product's reliability life.
This product may be broken before target life of the system in case of using beyond the product's reliability life.
gznn@1§ﬁﬁf_1&§+ SICHEEL. HAOEEEHEGHNERTEIMEOL, REGFERALTTIWL, ER0EEEEG
THRATHEALLSS. KEQBREFaIVATICRFIRETIEEL/HYVES,

- When electric power is connected to equipments, rush current will be flown through rectifying diode to charge
DC capacitor. Guaranteed value of the rush current is specified as 1%t (non-repetitive), however frequent rush
current through the diode might make it's power cycle destruction occur because of the repetitive power.
In application which has such frequent rush current, well consideration to product life time (i.e. suppressing
the rush current) is necessary.
BRBABICERALS (4 —FIZX, v T o4 —eRETHAHDEAERNENET . CORAERITH T SHREHEE
PtEERBRL)ELTRBINTOET A, CORABRIEEISHN S EMIIRE SRS BFRRAY 1A —RDRRLEFIC
oté/\v—ﬁ»rmbmgﬁ&i%%t‘_?_! EENHYET . EABTRMNERICRANDISGT TV r—ar Tl BAERE
EIZASGE  HEERITTIBELTITERATEL,

- If the product had been used in the environment with acid, organic matter, and corrosive gas ( hydrogen sulfide,
sulfurous acid gas), the product's performance and appearance can not be ensured easily.
B- ARy - EREEARHRIEKR BERBARE)ZECRETCEASNGE . AN EREORIAETTEERA,

- Power cycle capability is classified to delta-Tj mode and delta-Tc mode. Delta-Tc mode is due to rise and down
of case temperature (Tc), and depends on cooling design of equipment which use this product.
In application which has such frequent rise and down of Tc, well consideration of product life time is necessary.
NI—HAIITHEIZIFATIZEDIEEDMIZ, ATclZKDHEENHYET, '—*L[Etb'_Z/mr_(TC)a)J:ﬂ—-FB%[ &%
i‘ﬁxhbxt&‘; Y, RRFECHERT IROMBREITIREFLET . 7 — z,mrha)J:ﬁ'FK%b\ﬁ?zLL‘@@%i
BWEFEMTHBELTTHERATIL, =

- Please refer to mounting instructions (Technical Rep. No. : MT5F14628a) when ) m@ymt thls product.
A& FDFEEEIZH T->TlEMounting Instructions (317 & $INo. MT5F14628a) i‘@% &Ly,

- Never add mechanical stress to deform the main or control terfmmak The\\deformed terminal may cause poor
\\ \ )

contact problem. \\ \»‘/‘
FinF R U HIEHR F 1< Fsﬁfé%zfﬁﬁzéﬁ&m’c‘l‘&‘\uﬁ%@%ﬁ;l Y BRMARGEESISRITEENHYET,

- Use this product with keeping the cooling ﬂn’é ﬁaméés between screw holes within 50um at 100mm and the
roughness within 10um. Also keep tt;ecrfgmé\rimg torgue within the limits of this specification. Too large convex
of cooling fin may cause |solay§ﬂﬁreakdown and this may lead to a critical accident. On the other hand, too
large concave of coolmg flﬁ”mékkas gap between this product and the fin bigger, then, thermal conductivity will
be worse and over, heat desi’ructlon may occur.
AT IR SEYA 2 B T8 E£100mmT50Um LT, REOMEE10umBL FISLTFEL, BALORY
b\zﬁof—Ud’%a&ikinub\‘fﬁ%%ﬁ&i%’ét_l, ERFHIRETIHELHYFET, Ff- BREMRYOPHLAEZENHHE.,
AEZEAHTADOBIZZENECTHREANELGY | BREIRICBIDIEDVHYFET,

- In case of mounting this product on cooling fin, use thermal compound to secure thermal conductivity. If the
thermal compound amount was not enough or its applying method was not suitable, its spreading will not be
enough, then, thermal conductivity will be worse and thermal run away destruction may occur.
Confirm spreading state of the thermal compound when its applying to this product.
(Spreading state of the thermal compound can be confirmed by removing this product after mounting.)
RFEAHANTAVITIYTIFRIRTIE, BB EHERT 2O DAV NRIUREETHERIEEN, X BHENTRELIZY,
BWAEDSTEZo1=YTHE AVRNIURRTFICRFRARICEAS T | RBBLICKIBBRICEADIENHYVET,
AVNRYUREZRHTARICIE. WG LA /IR NEN>TWSEERERL TS,
(RELERICEFERVIETTEOVNRIURDENY EEERERTIENEERET,)

- It shall be confirmed that IGBT's operating locus of the turn-off voltage and current are within the RBSOA
specification. This product may be broken if the locus is out of the RBSOA.
B— A JBE - ERDOEEMIARBSOALHRMIZH H_EEHZAL TT S, RBSOADFHEZHEZ THAT HERFARKE
THAREMELHYET,
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This material and the information herein is the property of Fuji Electric

Device Technology Co.,Ltd. They shall be neither reproduced, copied, lent,

or disclosed in any way whatsoever for the use of any third party nor used

for the manufacturing purposes without the express written consent of

Fuji Electric Device Technology Co., Ltd.

If excessive static electricity is applied to the control terminals, the devices may be broken. Implement some
countermeasures against static electricity.

FEmFICBREHERSMMENIGE . RFASWRTIEESHYEY . YRV FFHEI I RERELTT S,

Newver add the excessive mechanical stress to the main or control terminals when the product is applied to
equipments. The module structure may be broken.
RFEEEICEETDIRIC, TImFOFERFISBRBENAEEZLGVOTTEN, ImFEEANKET LRSI HYET,

In case of insufficient -VGE, erroneous turn-on of IGBT may occur. -VGE shall be set enough value to prevent
this malfunction. (Recommended value : -VGE = -15V)

HNATRT—FERE-VGENF BLET LR R IIER T AIREMA HY F T, RAMERISIEVVAIC-VCEIX+HHET
BRELTTSLY, (HE2E{E : -VGE=-15V)

In case of higher turn-on dv/dt of IGBT, erroneous turn-on of opposite arm IGBT may occur. Use this product in

the most suitable drive conditions, such as +VGE, -VGE, RG to prevent the malfunction.

B—FA T dv/dt NENERRT —LDIGBTARRIMEGECTAIEEENHY F T RRNEE SV ADRBELFS(T
%4 (+VGE, -VGE, RGE) TTHATELY,

This product may be broken by avalanche in case of VCE beyond maximum rating VCES is applied between

C-E terminals. Use this product within its absolute maximum woltage.

VCESERBA-BEMNHMENIIGE ., TN\IULIHEILTRFRIETHIEE N HYET, VCEIXLTHER ERDOEER
TIERATEL,

Control the surge voltage by adding a protection circuit (=snubber circuit) to the IGBT. Use a film capacitor
in the snubber circuit, and then set it near the IGBT in order to bipass high frequency surge currents.
IGBTIZREEBRER F/NEBEMF T TH—D BEFRIRSE TSN RFINAEBROIALTUHFICE T IV LIV TUY
AW IGBTOHRLKICREL TR AR Y —CBEEFRINT 5FBREEL T,

Cautions

Fuji Electric Device Technology is constantly making every endeavor to improve the product quahj;yﬁhd reliability.
However, semiconductor products may rarely happen to fail or malfunction. To prevent acmdenis cau%mg injury or
death, damage to property like by fire, and other social damage resulted from a falluua\w}\;\a]ﬁunchon of

the Fuji Electric Device Technology semiconductor products, take some measurg ‘to keep safety such as redundant
design, spread-fire-preventive design, and malfunction-protective deS|gn, < \/\7 ‘
ELTEERTN\ARATO/O0—EMATREDORELEBEDORLIC %N)‘(\L\%? LWL, FERE R ITHEAFKELZY.,
EHETBBANBYET  BLERT/ \(RTH/ 00— WL BHRE R OMEEFBBEH, FRELTAHFIR- A5
FICKDHEEICK ﬂ?éﬁibﬁAE’J&#Eiﬁt;émt\g:rd*ﬁ SR et TGRS AL ER AT SRR L SRS R E R SRR
DF=-HDFEREHELCTTSEL, AC A\ N

The application examples described in, ;hfs\gpem}lcatlon only explain typical ones that used the Fuji Electric Device
Technology products. This spemt}s&bn\ﬁéver ensure to enforce the industrial property and other rights, nor license the
enforcement rights. o7 \o/\ h

AEHEIC E%JZL,‘C@@“[EW&I &, BT EET A RTY/OS—BREEAL- KRS BARERET 560 THY.
AEHEIC ;ﬂi%ﬁﬁﬁ*& T OHAEFIDEIIS T HIREF - (EEBIEDHHFETIDDOTESHYEE A,

The product descrlbed in this specification is not designed nor made for being applied to the equipment or
systems used under life-threatening situations. When you consider applying the product of this specification

to particular used, such as vehicle-mounted units, shipboard equipment, aerospace equipment, medical devices,
atomic control systems and submarine relaying equipment or systems, please apply after confirmation

of this product to be satisfied about system construction and required reliability.

AEFEICRBEINERE, AFCHDDIEISITKR T TEASNIEBEHDVIERATLIZANLNSIEE
BHELTHRE-RESN-LDTREHYFER A AMEFEORRLETMESE. M. MEFE. EEESR. JZFH
HH., BEPRERHOIVERATLGEE  FHRARAOCHAZCRF ORI, DA TLBEEUVERREIC
WRTHIELECHERDO L CHATEL,

If there is any unclear matter in this specification, please contact Fuji Electric Device Technology Co.,Ltd. |

Fuji Electric Device Technology Co.,Ltd.
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