FAAMOSPEC

MD60R0O7A6U

IGBT Discrete with Anti-Parallel Diode

LA 1%/ Features and Benefits:

700V HAEM AR TZE

700V trench gate/field termination process
fRIT R e

Low switching losses

Vcesat IE#RE RHL

Vcesat has a positive temperature coefficient

BRI F/ Applications:

Rt EeMFEFFZ2H / Key Performance and Package Parameters

FEHBE

Charging station

AN 1] W7 R

Uninterruptible power supplies

Inverters

Vces =700V, Icnom =60A / Icrm=180A

Type Vce Ic VCEsat, Tvj=25°C Tvjmax Package
SD60R07A6U 700V 60A 1.47V 175°C TO-247-3L
TR A E IGBT
B AHUEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
- S e
R ﬁgﬂ_ﬁ B Tv=25°C VcEs 700 v
Collector-Emitter voltage
TSR AR LR LY
A BB TR Te=100°C, Tyj max=175°C 1€ nom 60 A
Continuous DC collector current
} Hig i
% EE*‘&‘E I tr=1 ms Icrm 180 A
Repetitive peak collector current
ﬂ]ﬂ*&-?yi%ﬁ& CiYES Vor 0 v
Gate emitter voltage
f/ = _ >, 3 :L:‘
Eﬁ}{f}]ﬁ}} EETW.EEr tp <10us, D<0.010 VGE 95 Y
Transient Gate-emitter voltage
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IR AFE Te=25C p 440 -
Power dissipation Tc=100C . 220
EITIRES T iRE
Temperature under switching Tvjop -40...+175 T
conditions
¥ vyH
B Tse -40...+150 C
Storage temperature
#EME / Thermal Characteristics
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IGBT #H, 45-7¢
IGBT thermal resistance, Ring-c) 0.34 K/W
junction - case
THREAIE, 45-5%
Diode thermal resistance, Ring-c) 0.49 K/W
junction - case
HRFEME / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, Ic=60A Tvj=25°C 1.47 1.90
SRR A B K
%f*& Z(E%ﬁ& fax EEJ‘_ ) Vce=15V, Ic=60A Tv=150°C VCEsat 1.81 v
ollector-Emitter saturation voltage V=15V, Ic=60A Ty=175°C 186
- S B B L s
it ﬁﬁﬂi i 1c=0.6mA, Vge= VcE Tv=25°C VGE(th 4.4 5.0 5.6 A\
Gate-Emitter threshold voltage
B V=20V, Ic=60A Grs 96 S
Transconductance
Input capacitance
itk v ) =100kHz, Vce=25 V, Vae=0 V. T,=25°C Coes 239 pF
Output capacitance
S 1A B FL A
. Cres 136 pF
Reverse transfer capacitance
I IA LT Ic = 60A, VGe = 15V,
Ty=25°C 742 nC
Gate charge Ve =560V ! Qa
R - S A A L FLY)
R k%&@z & Vce=700V, V=0V Ty=25°C Ices 1 mA
Collector-emitter cut-off current
R B IR
iR 7;25?1%2 eI V=0V, Ve= 20 V Ty=25°C Ioes 200 | nA
Gate-emitter leakage current
Ic=60A, Vce=400V
SR U! S I Tvi=25°
f Lbi ?H i Ve £15 V. Re=80 T J*17SSC Ha(om ;g ns
urn-on delay time (HUEAER) / (inductive load) W
N Ic=60A, Vce=400V .
iﬂﬂjlﬂj Vee=%15 'V, Rg=8Q ivj:f;fc tr 19172 ns
Ise time (MU $128) / (inductive load) i
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Ic=60A, Vce=400V
e W ZE AR B [ Tv=25°C 182
f ﬁLfled j1Lﬂt' Vet V. Re=80 T J-7175°c batot 2?2 ns
uri-oit delay time (FUE ) / (inductive load) W
1c=60A, Vce=400V
AT ._"Ko
:fl* T Vae=t15 V, R=8Q2 ?jisfc tr ‘;2 ns
all time (ML £138) / (inductive load) W
Ic=60A, Vce=400V
FEdFERE R CRElikD Vee=t15 V, Re=8Q Tvj=25°C E 2.76 m
Turn-on energy loss per pulse di/dt=600A/us(T+j=175°C) Ty=175°C . 3.53
(HJE& %K) / (inductive load)
1c=60A, Vce=400V
KirikeRe s CBEAKHD Vae=£15 V, R=8Q Ty=25°C E 0.75 .
off
Turn-off energy loss per pulse dv/dt=10000V/us(T+j=175°C) T\j=175°C 1.13
(FLEA1ER) / (inductive load)
1k /Diode
B RNBUE{E / Maximum Ratings
Parameter Conditions Symbol Value Unit
A i
Fefl ) ./E L Tv=25°C VRrM 700 \%
Repetitive peak reverse voltage
TESEIE [n) ELIA FLI
IR RILEAL Tc=100°C, Tyj max=175°C Ir 60 A
Continuous DC forward current
23 N
Ik W?E HEIBR ty=1ms i 180 A
Repetitive peak forward current
RFiE{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[F=60A, Voe=0V Tv=25°C 1.45 2.00
1E £ ’
F il EE‘(}; i IF=60A, V=0V Tv=150°C Vr 1.55 v
orward voltage 1-=60A, VGe=0V T\=175°C 1.52
IF=60A
PR WA LR ’ T.j=25°C 18
??{ KB t ~dir/dt=600A/ps(T\=175°C) T J-—175°c Tru 20 A
€aK reverse recovery curren VR:400\/, Ver=-15V vi©—
I[F=60A
1A PR 5L FLAT o T\j=25°C 1.55
o N ) e -dip/dt=600A/ps(Tj=175°C) T Lnsoc Qn 399 uC
€VEers€ hecovered charge VR=400V, VGE=—15V vj .
IF=60A
R I A ’ Ty=25°C 142
fﬁ & E; " - -dir/dt=600A/ps(Ty=175°C) T J-—1 Jsoc trr )10 ns
€verse hecovery 11ime VR=400V, VGE:—15V vj
I[F=60A
SIA R EHE Rk o T\j=25°C 0.38
o i : ird=600AS(Ty=175°C) " 00 B 097 mJ
€verse recovered energy VR:400\/, Ver=-15V vji— .
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Figure 1. Typical output characteristics (T.=25C)
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Figure 3. Typical output characteristics (Vge=15V)
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Figure 5. Forward characteristic of Diode
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Figure 2. Typical output characteristics (T\=175C)
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Figure 4. Typical transfer characteristic(Vcg=20V)

10°
| —ZyIGBT
107
g 102
S >
5 /
2 -3
WF 10
i 1 2 3 4H
10’4 rilk/w 0.0937 0.1279 0.0114 0.]04E
t(s) 0.0022 4.0077 0.0237 0.005
T T T T TTT T 117
I O R A | WA
10° N A A
1IE-5  1E-4 0001 001 0.1 1 10

K 6. S A FLPT IGBT
Figure 6. Transient thermal impedance IGBT,
Znyc=1(t)
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Figure 7. Transient thermal impedance IGBT, . . L
_ Figure 8. Capacitance characteristic
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Figure 9. Switching losses of IGBT Figure 10. Switching losses of IGBT
Ve=+ 15V, Rgon=8Q, Rgoff=8Q, V=400V Vge= 15V, 1c=60A, V=400V
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Figure 11. Switching losses of Diode Figure 12. Switching losses of Diode
Rgon=8Q, V=400V I=60A, V=400V
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¥:4% & / Circuit diagram

3 R~f / Package outlines
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http://www.mospec.com.tw/

Notice
MOSPEC reserves the rights to make changes of the content herein the document anytime without
notification. MOSPEC or anyone on its behalf, assumes no responsibility or liability for any errors or
inaccuracies. Please refer to MOSPEC website for the last document.

MOSPEC disclaims any and all liability arising out of the application or use of any product
including damages incidentally and consequentially incurred.

Application shown on the herein document are examples of standard use and operation.
Customers are responsible for comprehending suitable use in particular applications. MOSPEC makes
no representation or warranty that such application will be suitable for the specified use without
further testing or modification.

The information contained herein is presented only as a guide for the applications of our products.
No responsibility is assumed by MOSPEC for any infringements of patents or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any
patent or patent rights of MOSPEC or others.

These MOSPEC products are intended for usage in general electronic equipment. Please make sure
to consult with MOSPEC before you use these MOSPEC products in equipment which require
specialized quality and/or reliability, and in equipment which could have major impact to the welfare of
human life (atomic energy control, aeronautics, traffic control, combustion control, safety devices etc.)





