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#EiR/General Description

BG25G12N10S4 /& — ik i b it = S 15 1
JF R ) Mini # % PIM B8t ( Power Integrated
Module) . %= B A EB N N m S S,
ST AR R AR A L R 1 B L R
AR, RERS B GRS . ARV R S
Fr, AT PR o R i SIS

BG25G12N10S4 is a cabinet and high
integrated power module encapsulated by Mini
Pack that BYD has newly developed and
designed. It highly combines convert circuit,
breakdown circuit and invert circuit to make
application circuit outside compact. It includes
temperature detection function which can
feedback quickly and output the
temperature signal in real time.

P2 44 /IFeatures

® 1200V/25A, Vcesat=2.0V@Ic=25A, 25°C
® RHIFg%AIR (DBC) , {RMPHE

Very low thermal resistance due to using DBC
® BYDVURIGBTE v HoR, AT K A5 HE
The 4™ technology of BYD IGBT chip, low
conduction and switching losses
® OFIH L IEIRE REL
Positive temperature coefficient
® 10pskl ki 52 it /)
Short Circuit withstand time-10us

analog

BG25G12N10S4

BRI F [Typical Applications

o TGS H
Home appliances applications like air
condition

® IH. il s il g8
Convert and servo controller
o —HHENLILALE

Three-phase inverter for AC motor

¥ /Package
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IGBT,¥%i32 %% / IGBT, Inverter Iz €
Preliminary Data

BG25G12N10S4

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

Z2¥ Ziine) THE&M BiEE | B

Parameter Symbol Conditions Ratings | Units
Heri ik -k%ﬁ& Bk Vees  [Tyj=25°C 1200 Y
Collector-emitter voltage
S B L lcnom  [Te =100°C, Ty max = 175°C 25 1 A
Continuous DC collector current Ic Tc = 25°C, Tyj max = 175°C 50

ze Nro
PRELE B I R I lrw o= 1ms 50 A
Repetitive peak collector current
SRR IR e
Collector power dissipation Pot - [Te= 50°C, Tymax= 175°C 156 W
- B Vees +20 | V
Gate-emitter voltage

A% | Electrical Characteristics

S8 Zine] THE&M B/AME | S BUME | BOKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units

SR HO - R AR AN FL Vee=15V,Ic=25A, Tyj= 25°C | - 2.1 23 | V

Collector-emitter saturation VcEsat .

voltage Vee=15V,Ic=25A, Tyj= 150°C| - 2.6 - \Y

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

W i Qc |Vee=-7.5V .. +15V 0.16 pC

Gate charge

AR Ron  [Ty=25°C 12 Q

Internal gate resistor

Ar)\ 5 = L= ©

iﬁ] Eﬁﬁ' ' Cies f=1 MHZ, TVJ 25 C, 14 nF

Input capacitance Vee=25V. Vee = 0 V

m AFEE‘/_‘? = L= ©

A A _ C.. [[=1MHz Ty=25C, 0.05 F

Reverse transfer capacitance Vece=25V,Vee=0V

2 G- B R 1 L e Vce=1200V,Vee=0V, ) ) 0.1 mA

Collector-emitter cut-off current Tv=25°C '

WA W T lces  [Vce=OV,Vee=+20V,T,=25°C | - - 200 | nA

Gate leakage curren

388 SiE AR B (7] Ts T\=25°C - 37 -

. on

Turn-on delay time T,=150°C - 38 -
\Vcc=600V, . ns

R i) ) Ic=25A, Tv=25°C - 15 -

Rise t|me ! VGE=i1 5V, ij=1 500C _ 17 _
Re=10Q

JHE A E T,j=25°C - 1.41 - |

Turn-on energy loss o T,=150°C . 269 -
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KT ZE TR B[] T,=25°C - 220 -
Turn-off delay time Taon 0
y T,=150°C - 305 - .
RS R] ) T.j=25°C - 19 -
. f
Fall time T,=150°C - 117 -
PN EIEE T\=25°C - 1.57 -
Turn-off | Eor ; mJ
urn-off energy loss Ty=150°C - 254 -
g B Tt 2 I [ ‘ Ve = 800V, Vee = 1200V, 10
. . . . SC = - S
Short-circuited withstand time Vee < 15V, Ty £ 150°C H
J i 4 TARIX Vee = 800V, Ve < 1200V,
Reverse biased safe operating RBSOA 50 - - A
area VGE = 20V, TVJ S 150°C
g5 — A5 IABE
Thermal resistance, junction to Rwic |84~ IGBT/ per IGBT - 0.8 - K/W
case
Ah5E — B A RH £~ IGBT / per IGBT
Thermal resistance, case to Rich [Apaste =1 W/(M*K) / Agrease = - 0.9 - K/W
heatsink 1 W/(m*K)
FETF SRR TR
Temperature under switching Tyjop -40 - 150 °C
conditions
— ¥, HiA5 % | Diode, Inverter
B R#HE{E | Maximum Rated Values
(Ts=25°C,F&E 5 4MF #/unless otherwise noted)
2 Zinc] T Buoed | Bfr
Parameter Symbol Conditions Ratings | Units
S5 [i) B A U A P I
Repetitive peak reverse Vrrv  [Vee= 0V, lc= 26A 1200 \Y,
voltage
HESE 1E [A) B HLIR
. IF 25 A
Continuous Forward current
1E [7) 2 52 WA HL IR
Repetitive peak forward lFRM tb=1ms 50 A
current
12t-
zt i 1>t VrR=0V, t, =10 ms, T,;= 150°C 244 A%S
I*t - value
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B4 | Electrical Characteristics
¥ Giine) THe%M m/ME | BUE | BROKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
al R T\=25°C - 1.9 2.3 \
IE:EWE? it VE IF=25A :
orward voltage T,=150°C - 1.87 - \Y
S Ir) PSR VA LR Ty = 25°C - 16.2 - A
Peak reverse recovery Irm
current ij =150°C - 20.9 - A
S [ PR LA a T,;=25°C - 2.1 - e
Recovered charge ' T,j=150°C a 43 . uC
S ) PR A5 FE E T, =25°C - 0.7 - mJ
Reverse recovery energy e T,j=150°C ) 15 ) mJ
gi— 4 s A
Thermal resistance, junction to Rwsc [BA> % / per diode - 0.38 - K/wW
case
A e — B ER HATH A M | per diode
Thermal resistance, case to RicH [Apaste =1 W/(M*K)/ A greaseS - 0.89 - KIW
heatsink 1 W/(m*K)
FEFF IRMRA T il B
Temperature under switching Tyjop -40 - 150 °C
conditions
— %, B | Diode, Rectifier
R K ZE{E | Maximum Rated Values
ZH 5 T WEE | BhL
Parameter Symbol Conditions Ratings | Units
&@EE%{E%E Vrrm  [Tyj=25°C 1600 \
Repetitive peak reverse voltage
I KIE A 377 i FR (B85 ) — 100°
Maximum RMS forward current per chip lerusm  [Tc=100°C 25 A
o KB AL i L 38 5 R LA — 1000
Maximum RMS current at rectifier output lRusu [Tc=100°C 25 A
1F ] YR VR EL R | to =10 ms, Ty; = 25°C 410
Surge forward current FoM t, = 10 ms, Ty; = 150°C 330 A
[2t-18 t to =10 ms, Ty; = 25°C 840 A2S
It - value t, = 10 ms, Ty = 150°C 544 | A%S
/A4 | Electrical Characteristics
¥ Ziie) THe%M m/ME | BUE | BROKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
L[ L s VE T, =25°C,lF=25A - 1 1.2 \
Forward voltage
S [l L Ik [Ty =150°C, Vr = 1600 V - 05 1 | mA
Reverse current
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45— HhFe il
Thermal resistance, junction tgq Rwsc B> Z#E / per diode - 0.7 - K/W
case
AR5 — B AR A RE N per diode
Thermal resistance, case to RwcH [Apaste =1 W/(MK)/ A grease=| - 0.67 - K/W
heatsink 1 W/(m*K)
FETF AR TR
Temperature under switching Tyjop -40 - 150 °C
conditions
IGBT, #|z1-57 k2% / IGBT, Brake-Chopper
B RHEE | Maximum Rated Values
(Ts=25°C,F%E 55 4MEH | unless otherwise noted)
S8 Giine) T Bl | Bfr
Parameter Symbol Conditions Ratings | Units
;%EE*&_Z{EHL*&EEE VcEs Vee=0V, Ic=1mA, T,;= 25°C 1200 V
Collector-emitter voltage
SR A A L Ic nom [Tc=100°C, Tvjmax = 175°C 25 A
Continuous DC collector current lc Tc=25°C, Tvj max = 175°C 50
5 N7y
ot B TR ST cwn o= 1ms 0 | A
Repetitive peak collector current
SRR C B T . = 47ES
Collector power dissipation Pot - [Te= 80°C, Ty max= 175°C 156 W
R 52 5 A Vers +20 | V
Gate-emitter voltage
B4 | Electrical Characteristics
S8 5 Tt R/ME| SEME | BOKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
B H - S R TR FL Vee=15V, Ic=25A, T;= 25°C| - 2.1 23 |V
Collector-emitter saturation VcEsat ~ ~ e
voltage Vee=15V,Ic=25A,T,;= 150°C| - 26 - \Y
ﬂﬂ*&—ﬁ%ﬂ’*&liﬂfﬁ@g VGEth lc=1 .6mA,VGE=VCE,TVj= 25°C| 5.0 5.8 7.0 Vv
Gate-emitter threshold voltage
WA LA Qs |[Nee=-15V .. +15V 0.16 uC
Gate charge
NERHRCBE Ram [Ty =25°C 12 R
Internal gate resistor
Eﬁ)\ EE”/?E: = L= ©
Input capacitance Cies (=1 MHz, Ty= 25°C, 1.4 nF
p p Vece=25V,Vee=0V
}i@/ﬁéiﬁ EE//‘%?' = L= ©,
Reverse transfer capacitance Cres (=1 Mz, Ty = 25°, 0.05 nF
P Vece=25V,Vee=0V
e N o
SR EB - ST AL i lces  |Vee= 1200V, Voe = OV - - | 01 | mA
Collector-emitter cut-off current
AR A S W s P U loes  Voe = OV, Ve = £20V i i 200 | nA
Gate leakage curren
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BG25G12N10S4
T3 ZE 3R B ] T T,j=25°C - 37 .
Turn-on delay time don T, =150°C . 38 -
ns
FREF IR ) T,;=25°C - 15 -
Rise time ' T\j=150°C - 17 -
Tk T\j=25°C - 1.67 -
f@;‘b—lﬁ | Eon \Vcc=600V, mJ
urn-on energy loss o225, T.j=150°C ) 269 )
ST AR ) o RS Mum2se - | 220 | -
Turn-off delay time doff ij =150°C _ 305 _
ns
B A ) T\j=25°C - 19 -
. f
Fall time T,j=150°C - 117 -
KT 40 T\j=25°C - 1.41 -
N Eoff mJ
Turn-off energy loss T,;=150°C - 267 -
¥ 1T} 52 1 [ ) Vce =800V, Vee < 1200V, 10
Short-circuited withstand time % Wee < 15V Ty < 150°C i i HS
S22 4 TARIX Vee =800V, Ve < 1200V,
Reverse biased safe operating RBSOA 50 - - A
area Vee =20V, Ty; < 150°C
g5 —Ahse Al
Thermal resistance, junction to Rwic |84~ IGBT/ per IGBT - 0.8 - K/W
case
AR e — B ER FATH 4> IGBT / per IGBT
Thermal resistance, case to RicH [Apaste =1 W/(M*K)/ Agrease = - 0.9 - K/W
heatsink 1 W/(m+K)
FETF IR TR
Temperature under switching Tyjop -40 - 150 | °C
conditions
IR, H5)-571% % | Diode, Brake-Chopper
R K E{HE | Maximum Rated Values
ZH 5 T WEE | Bhr
Parameter Symbol Conditions Ratings | Units
123 2
e Vrrm [Ty = 25°C 1200 | V
Repetitive peak reverse voltage
TESLIE ) B R | 5 A
Continuous DC forward current F
1E 7 B A WA FAL U _
Repetitive peak forward current Fru o= 1ms 50 A
12t-
, H I*t to, = 10 ms, T,j= 150°C 244 A2S
I’t - value
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H/S 4% | Electrical Characteristics
¥ 5 Tt m/ME | BUE | BROKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
TF ] JE v T,j=25°C - 1.9 2.3 V
Forward voltage F T,;=150°C } 187 ) v
2 ) Pk 2 WA L T, =25°C - 16.2 - A
Peak reverse recovery lrm
current T,;=150°C - 20.9 - A
AR/ =R N T,;=25°C - 0.7 - ucC
Recovered charge Q
T.j=150°C - 1.5 - ucC
S ) PR A5 FE E T, =25°C - 311 - mJ
Reverse recovery energy ree T,=150°C } 487 ; mdJ
45— A5l
Thermal resistance, junction tq Ruic B> / per diode - 0.7 - K/W
case
A e — B ER HATH AN M | per diode
Thermal resistance, case to RicH [Apaste =1 W/(M*K) / Agrease = - 0.89 - KIW
heat-sink 1 W/(m*K)
FETF IR TR
Temperature under switching Tyjop -40 - 150 °C
conditions
TR E R B AEEFE / NTC-Thermistor
BS54 | Electrical Characteristics
¥ 5 T B/ME| BBUE | BOKME | B2
Parameter Symbol Conditions Min. | Typ. | Max. |Units
,-\,ﬁ,;,
HUE L Ros  [Tu= 25°C - 5 - | ka
Rated resistance
R100 {2z _ 0 _ 0
Deviation of R100 AR/R [Tyj=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 )
B-value Basso1/(298,15 K)] 3380 «
R [ Module
¥ 5 TAe%A HRE LA
Parameter Symbol Conditions Typ. Units
246 25 1 i
’@’%@TE Viso. |RMS, f=50Hz, t=1 min. 2.5 kv
Isolation test voltage
HAH %% (class 1, IEC
P BB 28 2 A I 61140) ALO:
Internal isolation basic insulation (class 1, IEC
61140)
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it F - B A [Terminal to
EAEERER=S heatsink 1.5 mm
Creepage distance Ui ¥ - Ui f /Terminal to 6.3 mm
terminal ]
it ¥ - B [Terminal to
HL A [ B heatsink 10 mm
Clearance i F - ¥4 f /Terminal to 5 mm
terminal
¥ 5 THE&MF B/ME| BUE | OKME | AL
Parameter Symbol Conditions Min. | Typ. | Max. |Units
I A HL R
Stray inductance Lece 37 nH
*ﬁﬁ%%‘] gﬁ EEABE.,EHU%%-K Tc =25°C, /l\ Rce+er - 50 - mQ
Module lead resistance, Tiop  |FFR [ per
terminals - chip switch Raasce - 6.0 - mQ
il A7 T 0
Storage temperature Tet 40 1251 °C
Anpresskraft fur mech. Bef. pro E 40 ) 80 N
Feder mountig force per clamp
Eg=s
Weight G ] 39 - 9
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output characteristic IGBT, Inverter

(typical)

lc =f (Vcg)

Vee=15V
50

—Tvj=25C
Tvi=150C

40

30

I(A)

20

10

Vee(V)

fEHEME IGBT, ARS8 (JED

transfer characteristic IGBT, Inverter

BG25G12N10S4

AR IGBT, AR 4R (BB

output characteristic IGBT, Inverter

(typical)
Ic =f(Vce)
Ty; =150°C
70 | ,
— —VGE=9V /
--- VGE=11V
60 H--ee-vGE-13V
<<<<<<<<< VGE=15V
50 H—VGE=17V D
_40 / -
< S0 lo- -
= 30 .
20
g1
10 /,
s
-
0 L—=
0 1 2 3 4 5 6
VCE(V)

FERIRFE IGBT, WiZrs (JAY)

switching losses IGBT, Inverter (typical)

(typical) Eon = f (Ic), Eofr = f (Ic)
lc =f (VcE) Vee =15V, Reon =10Q, Raeorf =100,
Vee =20V Vce =600V, Ty =25°C
50 7 3
1 ; [
45 | [ Tvj=25C P Eon
— -Tvj=150C ' — - -Eoff <
J : / 25 /
40 ; /
;
/ D~
30 y g7
3 25 4 %.5 i Z
e / = P
20 -/ = P Z
7 #
) )
15
/
/ -
10 :
; 0.5
S .
0 /.——' .
0
5 6 7 9 10 11 12 13 10 20 30 40 50
Ver (V) I (AD
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FFRiR#E IGBT, A% (JiD)
switching losses IGBT, Inverter (typical)
Eon =1 (Ic), Eorf = f (Ic)

Vee =1+ 15V, Reon = 10Q, Reorr= 10Q,

Vce =600V ,Ty;=150°C

6 I
——Eon
— - -Eoff
5
K
e
-
'/
4 -
%
V%
= Z
E3 e
= 72
4/-
~
g
2 1
s
s
-
1
0
10 20 30 40 50
I (A

FFR#FE IGBT, #3528 (JLAY)
switching losses IGBT, Inverter (typical)
Eon = f (Ra), Eoff = f (Ra)
Vee =15V, Ic = 25A, Vce = 600V,
T, =150°C

3.6

---Eoff
34 B _Eon

0 10 20R¢[QBO 40 50

BG25G12N10S4

FFRBFE IGBT, WiAraE (JED)
switching losses IGBT, Inverter (typical)
Eon = f (Ra), Eof = f (Ra)
Vee =115V, Ic = 25A, Vce = 600V,
Ty =25°C

2.4 : :
---Eoff
—Eon

16 I 5 P E——

0 10 20R [0 ]s0 40 50

RimEETEKX IGBT, #4548 (RBSOA)
reverse bias safe operating area IGBT,
Inverter (RBSOA)
lc =f (Vce)
Ve =18V, Reorf = 12Q), Ty;=150°C

77 T
—Ic, Modul

70 M
---lc, Chip

63

56

\

\

49 \
|

|
|
|

; |

0 200 400 600 800 1000 1200 1400
VCE(V)
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EF R ZRE SRS (JED
forward characteristic of Diode, Inverter

(typical)
Ir = (VF)

70 T
65 H—Tvj=25C
60 T{--- Tvj=150C
55
50
45 #
40 o

35 - d

30 5

25
20
15
10
5
0

(A

I

0 0.5 1 1.5 2 2.5
v, (W

TFRBFE —HRE, B3RS (D

switching losses Diode, Inverter (typical)

BG25G12N10S4

FFRBIFE AR RS (JED

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

Reon = 12Q, Vce = 600V

5

4.5 4 —Erec, ij=150°CI
4 =
/
35 |
L —
3
E2s
o
2
1.5 L
1
0.5
0
0 10 20 30 40 50 60 70

I (A)

ErfmERE ZRE BRE (2D

forward characteristic of Diode, Rectifier

Erec = (Ra) (typical)
Ilr = 25A, Vce = 600V Ir =f (VF)
4 70 — 77
_l—‘—.‘ﬁ 65 T —myj=25C "7
3.5 1 |—FErec, Tvj=150 CI 60 4
ss | |- - Tas0C - /
3 50 " /
25 Aig . /
3, e A
~ ~——_ 30 -
“15 25 ~
I E— 20 T
1 15 ,
10 '
0.5 5
0 0 '
o 50 20 o %0 100 120 140 0.2 0.4 0.6 08 1 12 14
R (Q) Vi(V)
Datasheet WI-DO6F08-H-0196 Rev.A/0 Page 11 of 15



@ Eb P 5 Sk
Semiconductor
BG25G12N10S4
R IGBT,HI)-Frikss (JLE) EEFmERE ZRE, G30-Hrikds (JE)
output characteristic IGBT, Brake-Chopper forward characteristic of Diode,
(typical) Brake-Chopper (typical)
lc =f(Vce) Ir = (VF)
Vee = 15V
20  — — 7
70 | | — —Tj=25C K
2(5) T]—mi=2sC L Ki 12 - - Tvj=150C /j
55 4 {=--Tvj=150C // ,/' " 0
s A 2 [
- /
P ‘3”5) /[l g10
‘;30 / "/ N p
T 25 /. ] )
20 £
15 ,/ d 4 /
10 VA |-
5 74 2 T
0 - . /
0
0 0.5 1 1.5 2 25 3 35 4 0 0.5 1 1.5 2 2.5
Ve (VD) Ve (V)
BESRBETT —RE, % BESHFEDT IGBT, 4838
transient thermal impedance Diode, transient thermal impedance IGBT,Inverter
Inverter Zingn = f (t)
Zingn = T (1)
10 L1 1 L] 1 10 —TTTTTTT r
Zyuy : Diode | H— Zou - 16BT]
1 L]
g - :
N N
0,1
B 1 2 3 4 1 3 1 2 3 4 I
r[K/'W]: 0,104 0,237 0636 0,573 HK/W]: 0,058 0,135 0.47 0.537 |||l
T[s]: 0,0005 0,005 0,05 0.2 T[s]): 0,0005 0,005 0,05 0,2
y M TIL 110 10 1
'0,001 0,01 0,1 1 10 0,001 0,01 0,1 1 10
t[s] t[s]
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FIEERBABCEE BRI

NTC-Thermistor-temperature characteristic (typical)
R =1(T)

100000 I

H_pri

BG25G12N10S4

10000

R[C]

1000

100

0 20 40 60 80 100 120 140 160
Tc [°C]
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RESTRICTIONS ON PRODUCT USE

The information contained herein is subject to change without notice.

BYD Semiconductor Co., Ltd. (short for) exerts the greatest possible effort to ensure high quality
and reliability. Nevertheless, semiconductor devices in general can malfunction or fail due to their
inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing products, to comply with the standards of safety in making a safe design for the entire
system, including redundancy, fire-prevention measures, and malfunction prevention, to prevent any
accidents, fires, or community damage that may ensue. In developing your designs, please ensure
that products are used within specified operating ranges as set forth in the most recent products
specifications.

The products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics,
domestic appliances, etc.). These products are neither intended nor warranted for usage in
equipment that requires extraordinarily high quality and/or reliability or a malfunction or failure of
which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage
include atomic energy control instruments, airplane or spaceship instruments, transportation
instruments, traffic signal instruments, combustion control instruments, medical instruments, all
types of safety devices, etc.. Unintended Usage of products listed in this document shall be made at
the customer’s own risk.

7= dh A P PR

AT E O B ES, A FATIEA.

B deh = S A4 B 3 A7 PR 24 =1 (1 PR BYD)EU F 77 S M PR R iy T S v R0, SR — s
O L[ AT (A% L RS R R 5 52 W) B B (R RF o, TR ZE R AR 2. 2 AT I K BYD 17
i, HP A SRR IR 2 AR ROV EE R G 2 A T R B IR T Sl Rk Bk T 51 1 16
NICZ A, BARBOTRIUR, Bk, SEEmipy. EoeEErBet, stk BYD f™ s £ #UE VG
WAL I 225 80RT I BYD 7 s ks 5.

ASAF R AR A T T R GHHENL DB A EBR . Tkl
MANHAR . Z AR o XL SR AT 5 A GRUEE A 78 75 22301 e o0 A s m] 5 4k sl e i m]
RESFEN R IREA S i E CRIMEM™ BRI B . SO ORI TR Eml G,
PLECT o KA, ek, STlESAGR, MRIERIBGR, BT OGR, Iy e B A
ASCAF R T B RAME R, BIALER T E SR
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