(BwD) igﬁ

g

BIP60015G-A #& Lb Wit 2> 7] f5 8 e v I R 1
/N TR B BE O R AL E (IPM-Intelligent Power
Module) . /=B AL/ PLTrHae ) mss
s SEEL T SR SRS (IGBT) [
HEVUAC . PIEBEERL T R P B L i I VR OR A L i
MIRF g, B T REM . NEM
FEERCEREE (HVIC) #2410 R AR RE 2 i Ik 3
Difit. BT RA 74052 1, w2057 e i Ay
ARG —HER. ZEMEH TN RS s
SUAS T HLER B B, A NI R ARSI g . ARSI A 1

A

General Description

BIP60015G-A is an advanced intelligent power
module that BYD has newly developed and
designed to provide very compact and high
performance as ac motor drivers mainly targeting
low-power inverter-driven applications like air
conditioner and washing machine. It combines
optimized circuit protection and drive matched to
low-loss IGBT. System reliability is further
enhanced by the integrated under-voltage lock-out
and Over-current protection. The high speed
built-in HVIC provides opto-coupler-less
single-supply IGBT gate driving capability that
further reduce the overall size of the inverter
system design. Each phase current of inverter can
be monitored separately due to the divided
negative dc terminals.
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Features

® Very low thermal resistance due to using DBC

® 600V 15A Three-phase IGBT inverter bridge
including control ICs for gate driving and
protection

® Divided negative dc-link terminals for inverter
current sensing applications

® Single-grounded power supply due to built-in
HVIC and bootstrap diode

® Outputting LVIC temperature by analog signal
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Applications

® Three-phase inverter drive for small power ac
motor control

® Home appliances applications like air
conditioner and washing machine
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N ERZER ¥/ Internal Equivalent Circuit
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Fig 1. Internal Equivalent Circuit

5| fi4 B/Pin Configuration

Vor 170 u b 18 Nw
compie—] O O o
Cin 150 o —
Vro 140 U 20
Vo 3 N ieBr s
D(L) 136 <
INww) 120
IJ 21 W
NG 110 — FRD i/ 8
INyy 100—] /
COMH) 9 d—]
Vo 8 0] B :I:' 2y
INw) 7 o] ©
INHv) 6 o] L,__ 10.39 03
INHU) 5 ] —I u
Vew) 4 :lj 2 p
Vew) 3
VBU) 2 © ‘
NC 1 m P 25 Nc

2.5| {45 J5 B (top view)
Fig 2. Pin Configuration(Top View)
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5| 53R /Pin Descriptions
5 514 ik
Pin Name Descriptions
] NG T
No connection
) vBU) | UM
Drive power terminal for high side U phase
Drive power terminal for high side V phase
W HH _E 8 3K ) Fe U i
4 VB(W) Drive power terminal for high side W phase
5 IN(HU) U AH BB 25 5 5\ I
Control signal input for high side U phase
V A B HIE S
6 IN(HV) Control signal input for high side V phase
W B RS S
7 IN(HW) Control signal input for high side W phase
sl e g
8 VD(H) High side control power supply
B b e U GND i
9 COM(H) GND terminal of high side contro! power supply
U AH B 5145 5 5 A\ i
10 IN(LU) Control signal input for low side U phase
Control signal input for low side V phase
W H T 3 I 5 i A\ i
12 IN(LW) Control signal input for low side W phase
Low side control power supply
e 4
14 O Fault output
15 CIN LI P YRR I N\ i
Capacitor (low-pass Filter) for over-current detection input
s IR GND i
16 COM(L) GND terminal of low side control power supply
. voT 5 PP 3
Temperature analog output
18 W W A TR IGBT S04 Bkt
Emitter for low side W phase
19 NV VT IGBT RATHH
Emitter for low side V phase
20 U U HIF B IGBT A i
Emitter for low side U phase
W i 1 o
21 w output for W phase
i LR A/1 TR 3 of 16
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22 v output for V phase
U AH % H
23 U output for U phase
o 5 5 R EL A A
DC input of inverter
25 NC LIS \
No connection
B K 455145 %2 B /Absolute Maximum Ratings
(Tu=25°C, &k 57 4hEM/unless otherwise noted)
AR 28 ¥4 /Inverter Part
Giine) 2 TAE&MF BUEE AL
Symbol Parameter Conditions Ratings Units
LY L i N 7E P-Nu, Nv, Nw 2 [8]
VpN . 450 \Y
Supply voltage Applied between P-Nu, Ny, Nw
YR R Jit N7E P-Nu, Nv, Nw 2 ]
Ven(surge) Supply voltage (surge) Applied between P-Nuy, Ny, Nw 500 v
Vors  [raf-SUH B R R Vee=0V, 16=0.1mA, T=25C 600 v
Collector-emitter voltage
B IGBT 45 s AR LI _ope
te Each IGBT collector current Tc=25C 15 A
" HUBLIGBT SRR () Tc=25C, HF4: 1ms [Ifki 55 30 A
—eP Each IGBT collector current (peak) [Tc=25°C , less than 1ms
P LB IhEE Tc=25C, &—H 41 W
¢ Collector dissipation Tc =257C, per 1 chip
vE3A
T, [ (7 1/Note 1) 40~+150 | C
Junction temperature
¥ 1 BRI TH RS iR KRGS IBBUEIE N 150°C(@Tce < 1007C). {ESE, N T B4 BT b 1 2¢ 4 T4E,

SR IR NI Ty(ave) < 125°C(@Te <100°C).
Note 1 : The maximum junction temperature rating of the power chips integrated within the IPM is 150C (@ Tc< 100C).
However, to ensure safe operation of the IPM, the average junction temperature shouid be limited to T, (ave) < 125C (@ Tc

<100C).
&4l #5 4 /Control Part
Ziine) ¥ T BElE LKA
Symbol Parameter Conditions Ratings Units
g N = . N
il IR LTS it I 7E Von»-COM ), Vor)-COM ) [H] -
Vo Control power Applied between VpH)-COMH),Vpr)-COM -0:3~20 v
supply voltage PP D(H) (H), VD(L) L
1 i 44 1) A B 3t . <
FRHEERURIIONE | e -0, Ve ViVamy W 2 1] .
Vos High side control Apolied between VerorU VeV Vewn-W -0.3~20 \Y
supply voltage PP BU)™, VBV)V, VB(W)
JHEHINZE INHU), IN@vY). IN@Ew) -COMny, INu),
LD ERED IN(wv), INwuv)-COM), 2 ]
\Y ’ ’ -0.3~Vp+0.3 \Y
N Input voltage Applied between INnHu), IN@HY), INEHW) 0
-COMmy, INwu), INwy, INawy-COM
7= iU A A/1 HIK 4 of 16
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AR A L it N 7E Vro-COM )2 [H] -
Vo Fault output voltage | Applied between Vro- COM( 0.3~Vp+0.3 v
o | B HE 753118 Veo AL o K.
Fault output current | Sink current at Vro terminal
N7y \T“ﬂ[ AI \ ! .
IRALIEAN LR | e G.cOMu2 I
Vein Current sensing . -0.3~Vp+0.3 Vv
. Applied between Cin- COM)
input voltage
B R4iTotal System
Giine) 2 TAE&MF Bl | Bfr
Symbol Parameter Conditions Ratings | Units
HIRPIRRRIRE CRER | vy = 43 5~16.5v, T, = 125°C, fEm stk
FHed)
VeneroT) | Self protecti I It hTSus 400 \
(PRO) | Sell protection supply voltage |\, - 13.5~16.5V, inverter part T, =
limit (short circuit protection o -
- 125°C, non-repetitive, less than Sus
capability)
R SE A TAR IR
Tc Module case operation -40°C<T,<150°C, K 3 (Fig 3.) -40~+125 C
temperature
i VHE B
Tste TERRIRAF R (VE 2/Note 2) -40~+125 | C
Storage temperature
60Hz, 1E5ZUETE, 22 1 5058, P 5l
- s 2 16
V #iz s/lsol I S 1 \Y
IS0 2% | JE /Isolation voltage 60Hz. sinusoidal. AC 1 minute, 500 rms
connection pins to heat sink plate
vE 2. HEFIRBUEARIRE AR 35 5~35°CHl 45~75% .
Note 2 : Recommended module storage temperature and humidity are 5 to 35 ‘C and 45 to 75%, respectively .
Control terminals
i S s 2 S S b2 A 2]
Tl R A
) 6y N
e ___— IGBT chip position
I I
| g il
Do g 14 i |
) = : | |
) S |
= | o || |
| |
| I N H
| ‘\“ | n 1 { JJJ
| \ ||‘ \
L \ /
Eﬂrftﬁ - Luf ‘—‘t—j'“J L11:r:1 ‘:,-g-,—-J H Te pOint
Power terminals
Heat sink sid
3450 M A
Fig 3. Tc Measurement Point
i LR A/1 BIR 5 of 16
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#fH/Thermal Resistance
Ziinc] 2% THE&MF R/ME | BRUE | &KE | B
Symbol Parameter Conditions Min. Typ. Max. Units
Rux 4 R-Te R WARES IGBT #7r (5F 1/6 L) i i 3.0 W
£ 2 E Inverter IGBT part (per 1/6 module) ]
Junction to case | .y o< ENTAS 2
Rigor | thermal Wiz g FRD &0 (& 1/6 Fide) ] ) 38 _—
. Inverter FRD part (per 1/6 module)
resistance
B S R¢ % /Electrical Characteristics
(Tu=25°C, Kk 57 4hEM/unless otherwise noted)
AR 8R4 /Inverter Part
inc ¥ T R/ME | RBME | BRKE | B
Symbol Parameter Conditions Min. Typ. Max. Units
% EE*&'EE#*& I‘EI] /[:@4*[] EEAE VD=VBS=1 5V V|N=5V
VcE(sar) Collector-emitter l=15A T —’25°C ’ - 1.7 2.2
. (O y 1=
saturation voltage \Y
Vv FRD IE A L& Vin=0V, Ic=15A, < 18 23
F FRD forward voltage Ty=25C ' )
% %*&'k%ﬁ*&lﬂﬁ EEY)?L VCE=VCES, VGE=OV,
Ices Collector-Emitter ieakage P - - 0.1 mA
T,=25C
current
toy | 2B . 640 i ns
Turn-on time
tcon) JFIB S S TR . - 150 - ns
o Turn-on across time
Ik M )
High trr E[’EJV}EEETIEH . - 110 - ns
side ‘e;ersgrecoverytwne
) - | es0 i ns
Turn-off time V=400V
SN 2 F1 PN— ’
toorry | SIS LT Vo=Ves=15V, Ic = 15A, | - 90 ; ns
Turn-off across time _ —oEe
T ] Vin=0~5V, T, =257C,
ton Tuﬁ_o; fime PR S (3D - 780 - ns
— - Inductive load (Note 3)
¢ TFEAZ X [A] 180
C(ON) . - - ns
(i Turn-on across time
Low trr }Ri['lil‘V}EEEﬂLIEﬂ . - 125 - ns
side 9‘;];)/%??] recovery time
=
FF | Tim-off time i 680 i ns
tc(oFr) AW L TR . - 72 - ns
Turn-off across time

V3 3: ton F1 torr BLIERE LR PY SR SR SH AL B LB (IC)  HAR S REIR I ] o toonyFH toorry R 7E N ERZA SE I T IR IR Bh 26144, IGBT A&
I (. EARE R, SEE 4.

Note 3 : ton and toff include the propagation delay time of the internal drive IC. tc(on) and tc(off) are the switching time of
IGBT itself under the given gate driving condition internally.See figure 4.
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10%

ST ) tc(off) .
Vin
ton toff
B 4T S & S
Fig 4. Switching Time Definition
4] #5 4 IControl Part
5 ¥ TAE%4 B/ME | AEE | BKE | BT
Symbol Parameter Conditions Min. Typ. Max. Units
Vor)=15V,
IoL Vi 85 a7 I\;\I(LU,L\/,LW)zo Vp)-COM,) --- 0.36 1.3 mA
CQul.:LZitient Vb supply Vor=15V,
IpH IN(Hu,HvHW)= | VbHw)»-COMH) - 130 600
ov UA
FAH Ves BEAS UL Ves=15V,
\ _ | VeuyrU, Vew)-V,
lass Quiescent Vgs supply | IN(Hu HvHW)= --- 80 150
Vewy-W
current per phase ov
Vein=0V, Vro Hi 10K L4 2
VFon 5V 4.9 --- -
R i L RS Vro circuit: 10K to 5V pull-up
Fault output voltage Ven=1V, Vro % 10K LFi %] Vv
VEoL 5V - - 0.8
Vo circuit: 10K to 5V pull-up
LB DR fid s HL T Tc=-40~100C, Vp=15V
VeiNgref) Short circuit trip level (7 4 / Noted) 0.455 0.48 0.505
PR 1S L S DR A Y08 U I [
tein_fiter | Short circuit filter - - 400 --- ns
time(integrated filter)
R fb R 21 FO Wiy
Tein_Fo | HHZERT Short circuit trip | --- 450 850 1050 ns
to FO output delay
ezl FESP - (A o)
UVbLo Detection level (LS) 90 10.0 1.0
UVpir | PEr LR GRY AT (fK%) 100 | 11.0 | 120
Supply circuit Rest level (LS) v
under-voltage Fer il 87 (Rt )
WVesp protection Detection level (HS) 9.0 19,0 1.0
SRS CRyig)
UVesr Rest level (HS) 10.0 11.0 12.0
i LR A/1 BIR 7 of 16
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R AT = i s T 9 2
tFo Fault-out pulse width 40 - - o
Vs L FEE i 1 P LVIC Ty=90°C 2.63 2.77 2.91 v
Voltage of tempetature |\ 1 —o5c 088 | 113 | 1.39
SOREEVSA _
Tsp Temperature Vor=15V, 100 120 140 C
Detect LVIC temperature
shutdown
H 2 R PR L RE
Rsson) | BS driver ON --- - 230 - Q
resistance
T A R Hn | FEIIZE INHu), INgv), INEw) - 2.1 25
VIN(ON) ON threshold -COM(H), |N(|_u), |N(|_v),
voltage Lin INuw)-COM )2 [H] _" 1.9 25 v
SR I8 4L FL Hn | Applied between INHu), INHy), 0.8 11 —
Vinorr) | OFF threshold INHw) -COMn), IN(Lu), INw),
voltage Ln | INewrCOMg 0.8 1.4 -
B N i L BE Hin 6 8 10
Riv Input pull down --- kQ
resistance Lin 6 .7 "
vE 4 HE T IKE) ARG 5% R A IR R DI RE
Note4: Only low side has short circuit protection and over temperature protection.
IE B B4 % i/ Temperature analog output
4
35 //
/ /
3 ////
ﬁiS"C
o iR ////
-3-5 /?
= / T
1.5 /’
/ Pt
1 i +30%C
05 /
10 20 30 40 50 60 70 80 90 100 110 120

Temperature [°C]

P 5.t L
Fig 5. Voltage of tempetature
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BLIR4S M F0%51 £ {5/Mechanical Characteristics and Ratings

Ziie) Tk R/ME | BAME | BKME | B
Symbol Conditions Min. Typ. Max. Units
LR GALIRET: -M3 HEFFIEF: 0.62N-m 05 062 08 N-m

Mounting torque | Mounting screw: - M3 | Recommended 0.62N.m ' ' '

HiE
Weight 9.3 9
BT Z LK 6 (See Fig 6) - - 100 um

Device flatness
*)
(Yo 1P ;::{;
/:><:\ Q *)
\\\\\ i |
Bl 6. “FHEN&EAE
Fig 6. Flatness Measurement Position
HFE T E%&F/Recommended Operating Conditions
Ziine) Z2¥ T R/ME | BREBME | BRKE | B
Symbol Parameter Conditions Min. Typ. Max. | Units
CER/ENES Jit IN7E P-Nu, Nv, Nw 2 []
Ven Supply voltage Applied between P -Nu, Ny, Nw 300 400
. . it INLE Vor)-COM), Vor)-COM
o 2] e ﬁ;ﬂl}f D(H) (H), V(L) L
Vb Control supply . 13.5 15.0 16.5
voltage Applied between v
Vor)-COM),Vor)-COM,
v it 0 7E Vewy-U, VeV, VewyW <
re i 42 1) A B £ P ﬁ;bﬂf o0 BV VB <
Vos High side control . 13.5 15.0 18.5
supply voltage Applied between Vguy-U,
Vew)y-V,Vew)-W
s ] FL Y L R )
Vo, | Control suppl -1 1 Vius
AVos | Control supply
variation
By 1M ELE K X
o | T & TR S 0 I
Blanking time for For each input signal ‘
preventing arm-short

7= i A

A/1
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fown | PWMEIALS S -20°C<Tc<100°C,-40°C<Ty<125C | —- - 20 kHz
PWM input signal
. N it i07E Nu, Nv, Nw- COM)2h
wita e | o e B M COMUZ
Vsen | Voltage for current ) - -4 - 4 \Y;
sensing Applied between Nu, Nv, Nw
-COM, (Including surge voltage)

IPM £~ Thaelt 7 &/ Time charts of IPM Protection Function
T AR$7/Over Current Protection

EUIIEEE N P
IhputSignal E g 5(
H ) e
; a4 . g a7
: 1 ab
G BTG ERIE N AN
GBTGE Voltage _\ E

over current

T BTHL
G BT Current

ab

{ " overcumentre®rence
o7 ERL B R NTT AT "-E" -""""""""""”"m""""? ------------------------------------------
Voltage ofShunt : : /\_
Resistance :

Tro=40us(TYP.)

b 4
FaultOutputSignal

7R
Fig 7. Over Current Protection
CBUTR A, 805 AN 70 FRL LA RC DB 2%

Low-side only ,with the external shunt resistance and RC filter)
al IGBTIEH LAE, %ith i

Normal operation: IGBT ON and carrying current
a2 L FL ARSI S

Over current detection and filter
a3 RS T TR

Fault output timer operation starts

a4 IGBTKH
IGBT turns off

a5 IGBTA:TRWrRRZES
IGBT OFF state

a6 WEE S IRE SR, HIGBTE F—ANm - FHANGE S A4 2 JFE
Vo finishes output, but IGBTs don’t turn on until inputting next ON signal.
a7 MG S HL-HK, IGBTIEH TiE
Normal operation: IGBT ON and outputs current by next ON signal(L—H).
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THRE£/Under-Voltage Protection of Low-side

EHIESEAN
ThputSignal

5

b6
GBTGEHE

GBTGE Voltage

G BT Hiji
G BT Current

b7

>r/\ M

sl B YR L
Supply Volage

Tro=40usTYP.)

b3
[CERER Tl
FaukOuputSignal

Kl 8. TR LRI

Fig 8.Under-Voltage Protection of Low-side
b1 IGBTIEW LAE, fthi iR
Normal operation: IGBT ON and carrying current
KB LRI (UVpLp)
Under voltage detection (UVpip)
LR ERE e
Fault output timer operation starts
RIEWE (UVpLr)
Under voltage reset (UVpir)
IGBT 4k T Kk
IGBT OFF state
RS SRR E m T, HIGBTLE N — @ PR NG 5 A T8
Vro finishes output, but IGBTs don’t turn on until inputting next ON signal.
MG 5 HL-HE, IGBTIEH LIE
Normal operation: IGBT ON and outputs current by next ON signal(L—H).

E#REMR$/Under-Voitage Protection of High-side

b2
b3
b4
b5

b6

b7

FEHIES A
Input Sigrnal

5

IGBT GEHLIE c6

2 O L]

IGBT G € Voltage

s -

1GBT Wit

7

1GBT Cunent

V

ficti RGN
Supply Voltage

R i
Fault Outout Sianal
B 9. EM R LR

Fig 9.Under-Voltage Protection of High-side
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c1

c2

c3

c4

c5

c6

c7

EbIrsE
FFE

IGBT1EH LAE, fti fi
Normal operation: IGBT ON and carrying current
RIEARS RN (UVesp)

Under voltage detection (UVgsp)

K AR A T K

BiF60015G-A

MR S SRR P, B RE TE MRS 5 5
No fault output signal
KIEWE (UVesr)

Under voltage reset (UVasr)
IGBT &t TRk A
IGBT OFF state

IEEAREL, (HIGBTHE N — it P A5 5 4 22 IFil
Under voltage reset, but IGBTs don’t turn on until inputting next ON signal.

M NE S HL—HI, IGBTIEY T/

Normal operation: IGBT ON and outputs current by next ON signal(L—H).

B 7 N FH B8 % /Typical Application Circuit

VBU

L

1
‘iNC
c1t b1 c2 2AVBW)

Nci%
pl24

- = Cdc

L OUTHU _|ﬁ
UA23
3 \VB(V) VBY Ve
i I L OUTHV—'&
1 Vo vhoo
VB W) VBW
ﬁ
- OUTHW _|§
Wwl21
Gate oHIN G INHU vew
Gate 6IIN(HV) INHV
Cate 7IIN HY) INHW
slvna vOH (35
MCU cz;_‘ 94CoMan o
e T 1OLIN (L) INLU ouTLy —l'{
Tatc T IIIIN(m LY N20
120IN (LW
loce L +5V ha ouTLY —I
Rio Nhlo | AR
[(Faull A
+15VQ 13 o -4
o2 oK gl eone, o o wlis
COM - COML _ NwhI8 |
VOT — LT V0T voT CIN
15lCIN

Fig 10.

[
W

E

R1

P10, 407N L B

Typical Application Circuit

7= i A
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1RGSR B FA R, NPT IER A RNE, MAMLRIS AR, A FHRCIEB B E T, ZiHh R N5 51k 2 TF 8 Al
SR P IS Y B

Input drive is High-Active type, to prevent malfunction, the wiring of each input should be as short as possible. When using
RC Filter circuit, make sure the input signal level meet the turn-on and turn-off threshold voltage.
2. ITHNE TR HHVIC, HA&EH 71 SMCUSN T BEAE, 1A R EAT AR a3 S 0 By s .

As the module has a dedicated HVIC, direct coupling to MCU without any opto-coupler or transformer isolation is possible.
3. A HLEE RN BRIV, V. WIS

Bootstrap negative electrodes should be connected to U, V, W terminals directly and separated from the main output wires.
4 VFORIRMH A, HAS S LRBEE—NZ10kQ ¥ Ehi s pH F 4+ F+5V/3.3VHLIE.

VFO output is open drain type. It should be pulled up to the positive side of a 5V/3.3V power supply by a resistor of about
10kQ.
5. fRIFEIERT. CAMNIN 8] 3 U VUL EAE1~2uS . JCWTIN 8] W) BEREE AT 2 AN R 2 /DA 58t . @R, CAILFR/NEZE.
TR EEAMEZEA,

The time constant R1. C4 of the protection circuit should be selected in the range of 1.0-2ps. SC interrupting time might
vary with the wiring pattern. Tight tolerance, temp-compensated type is recommended for R1,C5.
6. FrA LA I AL B AT BRI SEITIPM.

All capacitors should be mounted as close to the terminals of the IPM as possible.
7R TBIEME L, AR SP&N IR I 51 SRR AT REIAT,  HEFAEP&N T Z [H] 11£70.1~0.22uF (FIMLCCAIRSIIE B

To prevent surge destruction, the wiring between the smoothing capacitor and the P&N terminals should be as short as
possible. Generally, a 0.1-0.22uF snubber between the P&N terminals is recommended
8. PIMCOMif (9&16/1) TEIPMPN L CLERAE e, SMEAE—COM [ IEHEFIGND, b3 — i 1 v Tk -

Two COM terminals (9 & 16 pin) are connected inside IPM, please connect either one to the power supply GND outside
and leave another one open.
9. a RN #hE S PCBAE S R B DR s, 42 HI(5 5 T e B DA M e AR ISR, HEFE A B I 2

If control GND is connected to power GND by broad pattern, it may cause malfunction by power GND fluctuation. It is
recommended to connect control GND and power GND at only one point.

e UL A/1 TR 13 of 16
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%0 BR ¥ B /Detailed Package Outline Drawings
F4:/Package: BIP25-3824
CELAZ/Unit: mm)
b @122 @122,
E @ 20x].778=35.56:0.2 - @14x2.54=35.5642 || =2
& 7 ‘j i 5
i (&) 1l ‘ ] =) é
@), ] S
@ 9 gllﬂ I go.e ®(1.2) DETAIL A @12 [ ®ix e 2
16x0.520.1 4x0.8 . (RBE X
o5 ” o (9(2.756) SCALE 4:1 @gx0601 ]|
A i @3x12 ||
4 OW3gs [ S =
g = =
3 ipsasmntn : = RFE
§ ﬁ @35;33 @é@jio]j % 0°~'i5\i:— 8% N $
Joaf —&2, = H 3 =7 i
S 4 L_Jmw 4 @ I &1
BV U UV R i Uiy
{_ 1L ®Ls @ (29.0)
f:"’.‘ O3 5401
@
Bl 11, SR
Fig 11.Detailed Package Outline Drawings
B3 /Packing
% pcs/BLE BN & B/FE pcs/F
package pcs/tube tube/ inner box inner box/ carton pcs/carton
BHE [tube 12 6 5 360
A/1 TR 14 of 16
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DISCLAIMER #:3% /Bf

B Warranty Period: The warranty period of the product described in this specification is 12 months from the
date of purchase.Product storage requirements: (20 °C + 5 °C, 30% RH < humidity < 60% RH), dust-proof,
anti-static, anti-corrosion environment.The warranty period of the whole box of the product is 12 months, and
the product must be used up within one year after unpacking. The warranty period after unpacking is 6

months.
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B Our Company is committed to enhancing product quality and stability. This specification serves solely to

delineate technical product details.
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B Notwithstanding the Company's reasonable efforts and due diligence, the sensitive nature of the products and
variations in testing environments and systems may result in a certain failure rate, including potential
malfunctions or failures under specific conditions. Consequently, the Company does not warrant the accuracy
of the information contained in this specification, nor the fitness for a particular purpose or merchantability of
the products. The information in this specification shall not be construed as a guarantee or commitment
regarding product functionality, condition, or quality.
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B The content contained in this specification shall not be construed as any express, implied, or otherwise grant

and/or license to patents, trademarks, copyrights, or other intellectual property rights owned by the Company
or third parties. The Company's commitments regarding product intellectual property are strictly limited to
the terms expressly stated in SEPARATE WRITTEN AGREEMENTS with Customers. Reverse-engineering,
disassembly, or any form of analysis of the product is strictly prohibited without the Company's prior written
consent.
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B The Company shall not be held liable for any product damage or consequential incidents resulting from usage
beyond the recommended storage conditions, operating parameters, or absolute maximum ratings (or other
explicitly stated limits) specified in this specification. Customers must strictly adhere to the operational
procedures and conditions outlined in the latest version of the specification when utilizing or testing the

product. Customers are responsible for complying with safety standards, including but not limited to
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redundant design, fire prevention measures, and fault prevention, to design and maintain a safe and stable
system envirenment. Customers must verify all functionalities described in this specification before or during
actual application to ensure product suitability, safety (preventing potential accidents, fires, or public harm
etc.), and reliability. It is recommended that Customers consult our company prior to testing to confirm
whether the product information adequately covers the application requirements.
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This product shall not be used in any equipment or applications requiring higher reliability or quality
standards where failure could resuit in personal injury, death, or catastrophic events, including but not limited
to nuclear control systems, aircraft/aviation components, maritime/rail transport equipment, traffic signaling
devices, combustion control systems, medical equipment, or other safety-critical applications. Customers
must procure genuine products exclusively through the Company or authorized channels, and utilize them
strictly within legally permitted boundaries and under conditions expressly defined in this specification. The
Company disclaims all liability for losses, damages, or injuries arising from non-compliance with these
requirements.
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The information presented in this specification constitutes the latest product details compiled and recorded by
our Company with reasonable efforts at the time of publication. To ensure greater accuracy, our Company
reserves the right to make periodic corrections, modifications, and version updates to this specification
without prior notice. Customers should always refer to the latest version when using or consulting this
document.
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This specification is written in both Chinese and English, and in case of any conflict between the Chinese and

English versions, the Chinese version shall prevail.
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