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#EiR/General Description
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BG25F12M10S4 is a cabinet and high
integrated power module encapsulated by mini
PACK that BYD has newly developed and
designed. It highly combines convert circuit to
make application circuit outside compact. It
includes temperature detection function which
can feedback quickly and output the analog
temperature signal in real time.

Pz 5 i [Features

® 1200V/25A, Vcesat=2.0V@Ic=25A, 25°C
® RHMZEEMIR (DBC) , RIMFHBLTT
Very low thermal resistance due to using DBC
® BYDIUARIGBT&fHAR, K- F@MIFRAHE
The 4" technology of BYD IGBT chip, low
conduction and switching losses
® OFIH R IEIRE R A
Positive temperature coefficient
® 10usHLIK 2 HE
Short Circuit withstand time-10us

BG25F12M10S4

BRI F [Typical Applications

I AR

T

T2

Home appliances

condition

AFHI Al s il 2
Convert and servo controller
A EALIS AR 2%

Three-phase inverter for ac motor

¥ /Package

miniPACK1

o

applications like air
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BG25F12M10S4

IGBT,i%iZ> 5% /IGBT, Inverter

BAHEME | Maximum Rated Values
(T,=25°C, %k 7 #hE B /unless otherwise noted)

Gz &

Preliminary Data

Z2¥ inc T el | BA
Parameter Symbol Conditions Ratings | Units
S HLR- AR I AL Vees  [Ty=25C 1200 Vv
Collector-emitter voltage
2R AN LU B A lcnom ([Tc=100C, Tyymax =175C 25 A
Continuous DC collector current lc Tc=25C, Tyymax = 175C 45
ze Nro
S H Al L AT VA FEL L lw to=1 ms 50 A
Repetitive peak collector current
LRI L Ptot Tc=50C, Ty max=175C 208 w
Collector power dissipation
- B Voes +20 |V
Gate-emitter voltage
B4 | Electrical Characteristics
2 Zinc] T B/ME | S BUME | BOKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
AR AR - RS B T A FL Vee=15V,Ic=25A, T,;=25C 1.7 1.9 2.0 \Y
Collector-emitter saturation VeEsat B ~ ~ .
voltage Vee=15V,Ic=25A, T,;= 150C| - 25 - Y
MRS BB P Veen  [lc=1mAVee=VeeTy=25C | 50 | 58 | 7.0 | V
Gate-emitter threshold voltage
Wi B Qe |Vee=-15V..+15V 0.25 puC
Gate charge
i E N _ Rom  [Ty= 25T 12 0
Internal gate resistor
LEPANGEER C f=1MHz T,;=25C, 2 nE
Input capacitance * Nce=25V,Vee=0V
% 4 o [F=1MHz T,=25C, 0.08 .
Reverse transfer capacitance ®* Wee=25V,Vee=0V '
Collector-emitter cut-off current T\=25C '
ﬂﬂ*&i{ﬁﬁ*&{ﬁ EE{FIL |GES VCE=0V,VGE=120V, ij= 25C - - 200 nA
Gate leakage curren
T3 2 3R 15 |A] T Tyj=25C - 56.7 -
Turn-on delay time don T, =150°C _ 57.6 .
ns
SHl Ty; =25°C - 60.3 -
éﬁﬁg'm t |Veo=600V, [
Ise time Ic=25A, Ty =150C - 64.3 -
4 Vee=£15V, I1,=25C - 2.6 -
TFE G Eo  |R=20Q ’ mJ
Turn-on energy loss T, =150C - 3.9 -
ST IE IR N ] T, =25C - | 1594 -
. Tdoff ns
Turn-off delay time Ty =150°C - 197.1 -
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R B H ] ) Ty =25C - 15.9 -
. f
Fall time T, =150C - | 246.3 -
KW 1514 Ty =25°C - 1.18 -
N Eoff mJ
Turn-off energy loss T, =150°C - 1.84 -
J 4% 1S 32 15) ) ¢ Vce =800V, Vce < 1200V, 10 i i S
Short-circuited withstand time ¢ NVee < 15V, Tj < 150C H
Eﬁﬁék}w% fi ti RBSOA Vee= 800V, Vee < 1200V, 50 - - A
arz\;erse iased safe operating Vee =20V, T, < 150°C
g5 — A5 IARE
Thermal resistance, junction to| Rwuic [E IGBT/ per IGBT - 1.13 - | KW
case
FETFOIRES TR
Temperature under switching] Tyjop -40 - 150 | °C
conditions
R, AR | Diode, Inverter
R K E{E | Maximum Rated Values
(Ts=25°C,F&E 5 4MF #/unless otherwise noted)
S8 Zinc] T Buoed | Bfr
Parameter Symbol Conditions Ratings | Units
S ) 5 VA R T
Repetitive peak reverse VrRrm  |Vee=0V, Ic=25A 1200 \Y
voltage
HESEIE M) B FLIR
. I 25 A
Continuous Forward current
5] IES Vi N
IE 1 L 52 e Fa FESE Ams (0K 51t
Repetitive peak forward IFRM 50 A
less than 1ms
current
I?t-ﬁ 1>t VrR=0V,tp=10ms, Ty;=150° C 244 A%S
I*t - value
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H/S 4% | Electrical Characteristics
¥ Giine) TAE%4 B/ME| BUE | ROKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
a1 T, =25C - 1.9 2.3 \Y
L VE  [lF=25A J
Forward voltage T, =150C - 1.87 - \Yj
S 1] Pk 2 I FLAL T.j =25C - 9.7 - A
Peak reverse recovery lrm .
current ij =150C - 13.4 - A
AR S B q T, =25°C - 1.97 - puC
Recovered charge " Ty =150C - 4.84 - uC
PABR/IEiEEa E Ty =25C - 10745 - mJ
Reverse recovery energy Ity =150C - 1046 | - mJ
45— A5l
Thermal resistance, junction to| Rwsc B> Z#k%E / per diode - 1.55 - K/W
case
FETF IR TR
Temperature under switching] Tyjop -40 - 150 T
conditions
FURE RBHEHEFE / NTC-Thermistor
/A4 / Electrical Characteristics
¥ Giine) TAE%4 B/ME| BUE | ROKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
2
U2 e Ris  |Tyj=25°C - 5 - |k
Rated resistance
R100 {2z _ 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'{E Rz = Ros exp [825/50(1/T2 -
B-value Basiso 11/298,15 K))] - | 3380 - 1K
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B | Module
¥ Giine) Tt HRME LA
Parameter Symbol Conditions Typ. Units
246 251t &
’@’%@TE Visoo |RMS, f=50Hz, t=1 min. 2.5 kV
Isolation test voltage
A% (class 1, IEC
B S 61140) ALOs
Internal isolation basic insulation (class 1, IEC
61140)
i F - B # F [Terminal to
@ B 5 heatsink ns mm
Creepage distance Vi % - ¥ § [/Terminal to 6.3 mm
terminal
Ut F - #L # F [Terminal to
HL A AR heatsink 10 mm
Clearance Vit % - ¥ ¥ /Terminal to 5 mm
terminal
ZH Ziine) TAe%A B/ME| B BUE | BKME | Bz
Parameter Symbol Conditions Min. | Typ. | Max. |Units
I A HL R
Stray inductance Lsce 20.0 nH
PR 5] 28 EEBEJ%%‘E: Tc =257, Rce+er - 50 - mQ
Module lead resistance, Tiop  [EEANIFR
terminals - chip /per switch Raa+cc - 6.0 - mQ
» vH
(e Tetg -40 - 125 C
Storage temperature
BEHLI) 22 B AR n
Mounting torque for module M '\SM R 20 - 3.5 |N.m
. crew M4
mounting
HE
Weight G ) 24 ) 9
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M 4FME IGBT, W88 (HED
output characteristic IGBT, Inverter
(typical)

lc =f (Vce)

VGE =15V

co

2 ,'
a5 VGE=15V // e
’

40 —_— 15 #
- = 150°C ‘,c"

lc (A)
N
\'\.

-

1 15 2 25
Vee (V)

fEHEME IGBT, A8 S (JAD

transfer characteristic IGBT, Inverter

BG25F12M10S4

Wi RriE IGBT, 33Rss (B

output characteristic IGBT, Inverter

(typical)
Ic =f(Vce)
Ty = 150°C
70 I
——VGE=9V /
0 -~ veE=nv
----- VGE=13V
s VGE=15V //' JI RS
50 (H—VGE=17v / o
“ ; i
" 30 iy
20 =
10
£
X
2
0 1
0 1 2 3 4 5 6

Vee(V)

FERIRFE IGBT, WiZrs (J4Y)

switching losses IGBT, Inverter (typical)

(typical) Eon = f (Ic), Eof = f (Ic)
lc=f (VGE) Ve =i15V, Recon = ZOQ, Reoff = ZOQ,
Vce = 20V Vce = 600V
70 : : S [ I —— —
— J: 13 H Eon. Tvj=125°C
Tj=25C 12 H == - Fon. Tvj=150°C
60 H-- TVjZISODC 7 - 4 =+ = Eoff, T\.‘]=125°C I
’ - — — Eoff. Tvj=150°C Ir’/
50 4
9 :’/
g 174
40 i /
) g 7 7
- oo 6 7
30 7 - /
/'I 4 4/,/
20 = 4 LA L L= =1
. 0 2 Z =7
10 — | 7 - x -
/ 1 -
prid 0
05 6 7 3 9 10 T 12 13 0 5 10 15 20 25 30 35 40 45 50 55
Vr(V) I[A]
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FFR##E IGBT, WA (HA)

switching losses IGBT, Inverter (typical)
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F3&

Eon = (Ra), Eoff=f (Ra)
Vee =115V, Ic = 25A, Vce = 600V

M 1T T 1T 1T 171
| Eon. Tvj=125°C
15 H===Fon. Tvj150°C
- = Eoff, Tvj=125°C
[|— — Eoff. Tvj=150°C
10
8 '/"/
E
w6 r
’/
A
4 e
]
R O e T mars e S SR~ e S
0
0O 20 40 60 80 100 120
R[]

IEEmmERE —HRE,TRE (HED

forward characteristic of Diode, Inverter

BG25F12M10S4

RmZET/EX IGBT, H4% (RBSOA)

reverse bias safe operating area IGBT,

Inverter (RBSOA)
lc =f (Vce)
Vee = =15V, Reor = 12Q, Tyj= 150°C
60
50
40
3 30
= Vae=15V
9 Re=120)
0 Twi=150°C
10 — lc* Maodul u
=== {cs Chip
B s
a 200 400 600 800 1000 1200 1400

Vee (V)
TrRtare —REERE GLED

switching losses Diode, Inverter (typical)

(typlcal) Erec =f (lF)
Ir =f (VF) Reon = 20Q, Vce = 600V
70 : :
— 25°C / R 28
83 H - B,
- =-=-150°C A‘ ’ -
56 . P s
I 5 p
48 au // B
/ 1.8 i
42 e 16 R ,/""
y
7 3 / —=1.4 v ,/
o / 1.2 o ,/
w 28 o /
= !; i /
21 ‘/ 0.8 |
¥ -A0eE [}
14 zf;' 0.6 Erec. Tvj=125°C | |
. /] 0.4 - - - Erec, Tvj=150°C [ ]
F
F; 0.2 —
0 b 0 [ T I T 1T 11
0 04 08 12 (1.6) 2 24 2B 0 5 10 15 20 25 30 35 40 45 50 55
Ve LV
i I[A]
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TFRBiRe —RE,ERE (JLED

switching losses Diode, Inverter (typical)

BG25F12M10S4

BEAHBEST ZRE, T

transient thermal impedance Diode,

Erec = f (Ra) Inverter
lr= 25A, Vce= 600V Zingn = (1)
2 5 10 | I R 1
’ | [ 1 [ [ | Zunsn  Diode |
i Erec. B
\ Tvj=125°C [
! a
2 N - = - Erec, | |
I Tvj=150°C |
. T n
A L s el
=15 s = A
£ AN ~ 3
[ SN o N
[~ B
™~
1 \‘\
ic 1 2 3 4
r[K/W]: 0,104 0,237 0636 0,573
Ti[s]: 0,0005 0005 005 0.2
05 01 L [ 1
0O 20 40 60 80 100 120 0,00 um to[’s1] 1 i
R[]
BEASHGEST IGBT, HA R B RS R
transient thermal impedance IGBT,Inverter NTC-Thermistor-temperature
Zingn =T (t) characteristic (typical)
R=f(T)
10 1 = 100000 I -
j Zuan - 1GBT | E]— Rue |
1 —H 10000
=
2 =)
z X
N
0,1 1000
i: 1 2 3 @ 1
rik/W]: 0,058 0,135 047 0.537 |||/
T[s]: 0,0005 0,005 0.05 0.2 \
I LTI 111
0,001 0,01 0,1 1 10 0 20 40 60 80 100 120 140 160
t[s] Tc [°C]
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BG25F12M10S4

2K | circuit_diagram_headline

T

T2

P

s

#3 R~) | package outlines
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BG25F12M10S4

7= it A5 FH R ]

AT RS G B E S, AR ATIEA

PO 3t 2 3 A B 03 A7 IR 2> =] (T K BYD)EU/ 7= i f i PE RE AT iyl Stk 2RI, - SRS — v ]
O A PR X R SRR AR AT 5 S2 W BE TSR RS 1 TR ZE R AT R 2. 24 ISk BYD 17
i, HP A DURAL IR 2 SR ROV R G 22 2 (R TR B IEAR Tt K ok Bk T 51 1 fe
NIz, BFRBOHRICR, Bk, SEEmby. EoeEErBet, Hitk BYD 7™ b fE4E JE H
WAE 2 2% B0t BYD 7 i oBURg 45

A A A T — R R L. AN AR AR IERS . DAL
SANBOR S S HREREE) o IXEE i BEANTT S AN CRALE A P 8 75 2 6 v Jo B R T 5 128 il e i T
AEFEN B R B A S H CEIMEA bR BeE . BN R AR T RER N, |
PLET 7 WA, BHR, RESR, MREERLGE, BT ICR, i ek rRME,
ASCAE A A SR AMER, MR H SRR .
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