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BG60F07M10S5 is a cabinet and high
integrated power module encapsulated by mini
PACK that BYD has newly developed and
designed. It highly combines convert circuit. It
includes temperature detection function which
can feedback quickly and output the analog
temperature signal in real time.

P2 fh i [Features

® 650V/60A, Vcesat=1.5V@Ic=60A, 25°C

® RHIMgEE MR (DBC) , L&
Very low thermal resistance due to using DBC

® BYDLAIGBTL AR, RFHEMITRKIAFE
The 5% technology of BYD IGBT chip, low
conduction and switching losses

® (IBAELRE

Low Vcesat

BG60F07M10S5

BRI F [Typical Applications

o TGS H
Home appliances applications like air
conditioning

® AN, R dE i A%
Convert and servo controller

o RHHNLITAR Y

Three-phase inverter for AC motor
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IGBT,i%iZ> 5% /IGBT, Inverter

BAHEME | Maximum Rated Values
(Tu=25°C, %k 5 4MAEB [ unless otherwise noted)

Gz &

Preliminary Data

Z2¥ inc THE&M BiEE | B
Parameter Symbol Conditions Ratings | Units
%@*&-EET*&EEHS Vees  [Tyi= 25°C 650 \
Collector-emitter voltage
ML L lonom  |Te=100°C, Ty max = 175°C 01 A
Continuous DC collector current Ic Tc = 25°C, Tyjmax = 175°C 70
ze Nro
SRR S AR T lorm ftp=1ms 120 A
Repetitive peak collector current
SRR IR e
Collector power dissipation Pot - [Te= 50°C, Tymax= 175°C 205 W
- B Voes +20 |V
Gate-emitter voltage
B4 | Electrical Characteristics
S8 Zine] THE&M B/AME | S BUME | BOKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
A FELAR - R AR A R Vee=15V,Ic=60A, T;j= 25°C | - 150 | 198 | V
Collector-emitter saturation VcEsat
Voltage VGE=15V,IC=60A, TVJ = 15000 - 1 75 - V
R - S R R A1 R s _ _ — oro
Gate-emitter threshold voltage Veeth  |lc=1mA,Vee=Vce, Ty= 25°C 5.0 5.8 7.0 Y
WA Qe [Vee=-7.5V .. +15V 0.16 uC
Gate charge
R L Ron  [Ty=25°C 12 Q
Internal gate resistor
N = = 25°
WARE o [[=1MHz Ty=25%C, 315 oF
Input capacitance Vee =25V, Vee = 0 V
m AFEE‘/_‘? = L= ©
I I i LAY _ Co. |f=1MHz Ty=25C, 0.086 O
Reverse transfer capacitance Vee =25V, Vee=0V
e - A 1 PR e | cET650V.Vee=0V, ] | 005 | ma
Collector-emitter cut-off current Tv=25°C '
IR i L i lees  [Vce=0V,Vee=#20V,T,=25°C | - - 200 | nA
Gate leakage curren
FF 8 AL IR B[] T, T,=25°C - 34.2 -
. on
Turn-on delay time T,=150°C . 27 1 -
\Vcc=300V, . ns
T IE] ¢ |lc=6OA, Ty=25"C - | 359 -
Rise time " |Vee=%15V, T.,=150°C - 227 -
Rs=6.8Q
VARGiEAYEE E T\=25°C - 0.9 - N
Turn-on energy loss o T,=150°C . 1.2 -
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KT ZE TR B[] Tv=25°C - 122 -
Turn-off delay time Taon 0
y T,=150°C - 118.6 - .
N BRI ] ) T,j=25°C - 129.4 -
. f
Fall time T\=150°C - 236.5 -
S T 45 T\=25°C - 2.09 -
T if | Eoff mJ
urn-off energy loss T,=150°C - 2.65 -
g W Tk 52 1 1) ) Vce = 360V, Vce < 650V, 10 us
. . . . SC = =
Short-circuited withstand time Vee < 15V, Ty £ 150°C
S fhige 2 TARIX _ Vee = 360V, Vee < 650V,
Reverse biased safe operating RBSOA 50 - - A
area Vee= 20V, Ty < 150°C
g5 — A5 IABE
Thermal resistance, junction to Rwic [f IGBT / per IGBT - 1.05 - K/W
case
Ah5E — B A RH £~ IGBT / per IGBT
Thermal resistance, case to Rich [Apaste =1 W/(M*K) / Agrease = - 0.95 - K/wW
heatsink 1 W/(m*K)
FETF SRR TR
Temperature under switching Tyjop -40 - 150 °C
conditions
— & A% | Diode, Inverter
B R#HEE | Maximum Rated Values
(Ty=25°C, &k 73 4ME# /unless otherwise noted)
2 5 T Buoed | Bfr
Parameter Symbol Conditions Ratings | Units
S5 ) B A U A FE
Repetitive peak reverse Vrrm  [Vee= 0V, lc= 60A 650 \Y,
voltage
HESE IE [A] B HLIR
. Ir 60 A
Continuous Forward current
1E [7) 2 53 WA FL IR
Repetitive peak forward IFRM tb=1ms 120 A
current
I?t-ﬁ 1>t VrR=0V, t, =10 ms, Ty;= 150°C 351 A%S
I*t - value
B A% | Electrical Characteristics
¥ Ziine) T R/ME | RBUE | BROKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
57 T,=25°C - 1.5 1.9 \Y
EWE? i Ve [le=60A J
orward voltage T.,=150°C - 1.15 - \Y
S IF) PSR VA LR lrm  [Ty=25°C - 14.5 - A
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Peak reverse recovery _ o
current T.,;j=150°C - 29 - A
AR L q T.j=25°C - 0.83 - puC
Recovered charge ' T, =150°C . 398 . uC
VK 45 . T,;=25°C - 0.152 - mJ
Reverse recovery energy * ny=150C - lo73e | - mJ
g — A
Thermal resistance, junction to Rwsc B> / per diode - 0.38 - K/wW
case
A7 — Bk ER HATH A M | per diode
Thermal resistance, case to RicH [Apaste =1 W/(M*K)/ A greaseS - 0.96 - KIW
heatsink 1 W/(m*K)
TEFF SRS TR SE
Temperature under switching Tyjop -40 - 150 °C
conditions
FIE R E P EEFE / NTC-Thermistor
HA 4 | Electrical Characteristics
S ] TAE%AF B/ME| BBUE | BOKE | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
,-\,ﬁ,_\_,
L L Ros  [Ty=25°C - 5 - | ka
Rated resistance
R100 W% _ o _ 0
Deviation of R100 AR/R |Ty=100°C, R100 = 465Q -7.2 - 7.5 %o
FEE Pys  [Ty=25°C 2 - - |mw
Power dissipation
B-14 R2 = R2s exp [Basso(1/T2 4 )
Bvalue Basiso 11/(298,15 K))] 3380 <
B [ Module
S¥ 5 TAE#M HAME XA
Parameter Symbol Conditions Typ. Units
246 25 T &
’@’%@TE Visoo |RMS, f=50Hz, t=1 min. 2.5 kV
Isolation test voltage
A% (class 1, IEC
BB 28 2 A I 61140) ALOs
Internal isolation basic insulation (class 1, IEC
61140)
i 1 - B # A /Terminal to
e e 1 heatsink 1.5 mm
Creepage distance Vit % - ¥ F /Terminal to 6.3 mm
terminal
St ¥ - B3 H [Terminal to
F S () it heatsink 10 mm
Clearance Vit % - i ¥ /Terminal to 5 mm
terminal
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¥ e TAE&M B/ME | BLAUE | B KAE | B4
Parameter Symbol Conditions Min. | Typ. Max. |Units
SR HRL R
Stray inductance Lece 37 nH
*ﬁﬁ%%‘] gﬁ EEABE.,EHU%%-K Tc =25°C, /l\ Rece+ee - 50 - mQ
Module lead resistance, Tiop  |[FF3= [ per
terminals - chip switch Raasce: - 6.0 - mQ
) vH B
,ﬁ%ﬁ/ﬂﬂg Tstg _40 _ 1 25 OC
Storage temperature
PR 22 S N
Mounting torque for module M '\SM Wi 20 - 3.5 | N.m
. crew M4
mounting
i
Weight G - 24 - 9
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WA IGBT, 248 (JLAD

output characteristic IGBT, Inverter

(typical)
lc =f (Vcg)
Vee=15V
100
L ,
e/
[ 1
3 . K
2 s .
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f
10 ,4""
0.5 1 U:E lI\EV) 2.5 3

RS IGBT, A5 (JL#)

transfer characteristic IGBT, Inverter

BG60F07M10S5

AR IGBT, 88 (JLED)
output characteristic IGBT, Inverter (typical)

lc =f (Vce)
Ty =150°C

100 .

; "J /
90 'J If —F — =
i T
; ~
80 SR/ T ——
0l VGE=9V
70 A7, — — - VGE=11V[]
iy

60 ;_:; // — - —-VGE=13V}{
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FFRiR#E IGBT, #2R3E (Ji)
switching losses IGBT, Inverter (typical)

(typical) Eon =f (Ic), Eorr = f (Ic)
lc =f (VaE) Vee =+15V, Reon =6.8Q, Reoff =6.80Q2,
Vece=20V Vce =300V
100 | | / as — T
90 U Tvj=25°C y Eon: Twj=125°C
'4 [ = = = L] i= -
- Tuj150°C / y Eons Tyj=150°C y
20 5 = = Eoffs Twj=125°C ff.’
/ 3.5 [|— = Eoff» Tvj=150°C AN
70 f : &
[ 4 7 <
60 ;
[' 25 Vi ‘)
~ 50 e rd 7
S 40 / E 7 A
= ;f . 4 "/
7/ "? .;/
30 / 15 7 77
* 7 1 { "-:':/
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0 == 4
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Ve (V) O 10 20 30 40 50 60 70 B0 90 100
ok I[A]
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FFRiR#E IGBT, A% (JiD)
switching losses IGBT, Inverter (typical)
Eon = f (Rag), Eoff= f (Ra)

Vee =+ 15V, Ic = 60A, Vce =300V

3.3 | | | |
s Eon: Twj=125°C
= = =Eon» Twj=150°C ‘;;-
45 H=+= Eoffs Twj=125°C —
— —Eoff> Tj=150°C | | 2]
1 Ve
.
3.5 2
3 A
I A e
[ — 25 - FJ
Ll - r
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-
15 -
A
1
0.5
0

0 10 20 30 40 50 60 70
Rs[0]
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forward characteristic of Diode, Inverter

(typical)
Ir =f (VF)
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BG60F07M10S5

RimZ4aTIEX IGBT, ¥i45# (RBSOA)
reverse bias safe operating area IGBT,
Inverter (RBSOA)

Ilc =f (Vcg)

Vee =+15V, Reorr = 6.8Q, Ty;=150°C
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80

70

&0

I (A)

Madul

20 Ics

a0 - = -lc: Chip

30

20
10

0

a 100 200 300 400 500 600 700

Vee (V)
TFRBFE —RE, B3RS (BED

switching losses Diode, Inverter (typical)

Erec =f (lF)
Reon = 6.8Q, Vce = 300V
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TPRIAFE “HRE, WA (A

switching losses Diode, Inverter (typical)
Erec = f (Ra)

Ir = 60A, Vce = 300V

BG60FO07M10S5

RS HREDT R E, AR

transient thermal impedance Diode, Inverter
Zingn = f (1)
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BEARGEYT IGBT, ¥4 2%

transient thermal impedance IGBT,Inverter

80

ZingH [K/W]

0,1

10

—— Zipuh : Diode | 7

L

ESriiai

i
n[K/W]:

1 2 3 4
0,157 0,337 0,758 0,598
0,0005 0,005 005 02

Tils] .
i

'0,001

0,01

0.1
t[s]

TR RBAECEE BRI

NTC-Thermistor-temperature characteristic

10

Zingn = f (1) (typical)
R =f(T)
10 100000 -
=l
10000 !
=~

3 =TT S

2 -

z e

N \\

1000 -
{ = 1 2 3 4
r[K/W]: 0,083 0,193 0,586 0,588
Ti[s] 0,0005 0,005 0,05 02
™
0,1
0,001 0,01 0,1 1 10 100
t[s] 0 20 40 0 80 100 120 140 160
Tc [°C]
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BG60FO07M10S5

33 R~] | package outlines
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7= it A5 FH R ]

AT RS G B E S, AR ATIEA

BV dth > S A4 S A BR 22 B (AT F% BYD)EU T 7 b s R RE Ay T SE e ART, P SR — e
O 1A PR xR SRR AR AN 5 B2 B TSR B Rs 1 TR ZE R AT R, 2 I SK BYD 17 iy
i, P A DRI 2 SRR OB R G 22 2 (R T R B IEAR Tt K ok Bk M 51 1 fe
ANz, BFRBOHRIUR, Bk, SEEml. EeeEErBet, itk BYD 7™ b fE4E Y6 H
WAE 2 2% B0t BYD 7 i oBURg 45

RS A P A T — R T R EERL. DB AR IERE. Tkl
MABOR S I HREREE) o XL BEANTT S AS CRAIE A A 75 2 e Jog B R o ] 5 P il o i T
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