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BIPNE60030C-T #& Lt Wit 2~ &) % i+ H & 13
Reh 2 i (IPM-Intelligent Power Module) . %
e B RN PrT R S s LTS
MR R AR (IGBT) (R fEULAL . P EF4E
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—BRE T RAEMTEEE . N E R & R
(HVIC) $fit 7 BRFROGRRE M IKA DiRe. 1%
F T 3 SE s, AT RO 30 AR B R — A
WMo PR RNIE A TSR MERE R A T H AL
UKEN R, G/NIERASATAG . AR A U A

General Description

BIPNE60030C-T 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.

[k

o XHMEEMK (DBC) , fRHMPH BT

® G00V. 30A=AHHIGBTH 425, W& IHIRANH
DRI R i HIIC

® LW AHE L A, RIS DA L

® [N B SRR R (HVIC)F [ 26 — W, ml K
LRI B

® Y2554 52500V rms/min

K AT K

BIPNEG0030C-T

Features

® Very low thermal resistance due to using DBC

® 600V30A 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

® |Isolation rating of 2500Vrms/min

I FH s

o i, PeRHIEAMR A

® NINRAHA

o fillRfEH R4

® NIhFRA ALE B R G K = AR AR g

Applications

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

® Home appliances applications like air
conditioner and washing machine

% /Package

DIP27-4426
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BIPNE60030C-T

5| 45 JRi/Pin Configuration

Vo) 1 ==
COM 2 &=H
INw) 3 B
Nw) 4 B

)]

INwLw)
VFo
Vot
CiN

0 ~N O

ﬂ_mll’ﬂ IHJMM FJJMUH L o=

IN(HU) 9
VpHu) 10
Vew 11
Vsuy 12
INHy) 13
Vpry) 14
Vewy) 15
Vs 16
INgHw) 17
VoHw) 18
Vew, 19
Vsw 20

11.49

kA=
=73 22 N
=7 23 Ny

=R

T R TCR I A

=
e
N e

L I —_—
Bl 1. 51 R Bl (top view)
Fig 1. Pin Configuration(Top View)

20.18

5| B5%31R/Pin Descriptions

35S 71 4 i)
Pin Name Descriptions
] v fiC IGBT B} IC fitit
oo Low-side common bias voltage for IC and IGBT driving
) coMm i (A0
Common supply ground
3 IN( ik U AHIAE T4
A Signal input for low-side U phase
. Nuy M3 V I EE B4
) Signal input for low-side V phase
. Nuw M WA S 4
" Signal input for low-side W phase
i B
6 Vo Fault output
; Vor R B
Voltage output of temperature
8 Ch F B AR N
Capacitor (low-pass Filter) for over-current detection input
9 New Fasih U M S
O Signal input for high-side U phase
s U A IGBT BR3) IC fft e
10 Vb(Hu)

High-side bias voltage for U phase IC

7= i A

Al2 TR 20f18
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o I 5
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N FFE
BIPNE60030C-T
Ny N Fisih U HE IGBT XAy 4 I e 955
B High-side bias voltage for U phase IGBT driving
i Ver Fisih U HH IGBT XA i e 1 b i
© High-side bias voltage ground for U phase IGBT driving
1 Now Fash VRIS
") Signal input for high-side V phase
14 v = VAR IGBT 2Kk3) IC fitH
BH) High-side bias voltage for V phase IC
15 Veu FisH VA IGBT B Bh it b 1F e Y50
“ High-side bias voltage for V phase IGBT driving
% Veu s VA IGBT B Bh it b 51 e i
“ High-side bias voltage ground for V phase IGBT driving
17 Ny | F3 WA S
(FW) Signal input for high-side W phase
18 v = W AR IGBT 23 IC fib e
D(HW) High-side bias voltage for w phase IC
3 v P WAH IGBT Bl bl ke I s
BW) High-side bias voltage for w phase IC
20 Vi Fisi W AH IGBT Bl il kb 61 i
o High-side bias voltage ground for W phase IGBT driving
o N U 0 £
v Negative dc—link input for U phase
3 Ny VA B
Negative dc—link input for V phase
. N W IR B S
> Negative dc—link input for W phase
U AH % H
24 u Output for U phase
VA
25 v Output for V phase
W A% H
26 w Output for W phase
27 = HE

Positive dc—link input

7= i A

Al2 FIk 30f18




BIPNE60030C-T

P 4 R R 2% A %0 O\ 1 1B 51 B /internal Equivalent Circuit and
Input/Output Pins

P (27)\J>

| VB
| VD OUT_|
(17) Ny COM
c Vs W(26)/)
(20) Vs |
b
(15):B(V) Iw} VB
(14)Vov VD OUT_|
(13) N & COM
| 0! VSl ¢ V(25)/
(16)Vsv) I
(11)Vey VB
(10)VorHy VD ouT |
@INey 7] COM I
< VS U (24)/)
(12)Vsw |
QUTL |
(8)Cn CaN) T I ;:|
(7)Vor VOT MN(23)O
®)Veo VFO
SINww) IN(LW) ouTLY) _|
(@INwv ‘
NLY) Nv(22),
(3)INgy |
IN(LU)
(2Ccom COM |
Vo A OUT(LY)
Ny(21) A

2. P9 FAE RS FR s A N L B
Fig 2. Internal Equivalent Circuit and Input/Output Pins

E:
1. WA R B =AY IGBT 4k, M4 IGBT A — MRIKE — A (FRD)FHEFHE—A-EA T IR ER S AN {R 5 T BE 42 il 42 i H
B (LVIC).

2. TR R 14 T B i B A B8 1D T A IR g A A 23 1 = AN R i 2
3. WA o =AY IGBT Ak, &4 IGBT A — MK E & & (FRD), — AN DR h 48 fi L % (HVIC) Al — AN B 28 iR
(bootstrap diode).

Note:

1. Inverter low-side is composed of three IGBTSs, freewheeling diodes for each IGBT and one control IC. It has gate drive and
protection functions

2. Inverter power side is composed of four inverter dc-link input terminals and three inverter output terminals

3. Inverter high-side is composed of three IGBTs, freewheeling diodes, bootstrap diodes and three drive ICs for each IGBT

e UL A2 TR 4 0of18
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B K405 2 [E/Absolute Maximum Ratings
(Tu=25°C,F&3E %5 4MEB/unless otherwise noted)
25 38 ¥4 /inverter Part
Zine] 28 TAE&MF BUEE Bafr
Symbol Parameter Conditions Ratings Units
Ve FHLYR JEITE P-Nu, Ny, Nw 2 [H] 450 Vv
Supply voltage Applied between P-Nuy, Ny, Nw
IR R i INAE P-Nu, Nv, Nw 2 []
Ven(surge) Supply voltage (surge) Applied between P-Nuy, Ny, Nw 500 v
Vors  [raB-RHBZERE Vee=0V, lc=100uA T =25C 600 v
Collector-emitter voltage
U IGBT £ Hu Al HL iR \ 3re
*le lEach IGBT collector current To=25C 30 "
4] FRIGBT BRI (D Tc=25C, #F4: 1ms KMk 565 60 A
—eP Each IGBT collector current (peak) [Tc = 25°C , less than 1ms
AE LA ThEE Tc=25C, &—F
Pe Collector dissipation Tc =257, per 1 chip 128 w
=
T, [ (7 4/Note 4) 20~+150 | C
Junction temperature

4 B BEThRR P AR B TS P I R SR AT E (B 150°C(@Te < 100°C). {HZ, 4 T B bR RE TN ZATHLIN 22 4> T4,

SR EER VR EN Ty(ave) < 125°C(@Tc <100°C).

Note 4 : The maximum junction temperature rating of the power chips integrated within the IPM is 150°C (@ Tc < 100°C).
However, to ensure safe operation of the IPM, the average junction temperature should be limited to T, (ave) < 125°C (@ Tc

< 100°C).

15454 /Control Part

Giine) ¥ Tt BUEE LN A
Symbol Parameter Conditions Ratings Units
HEINAE VoHu), Vory), Vorw),
Vo 25 1] FELYR FL R Vp)-COM  [H] 20 v
Control supply voitage Applied between Vpru), Vory),
Vorw), Vo) -COM
T I 7E Vau)-Vsu),
Vps | FPmAEIIPLE Vav)-Vsv), Vew)-Vsw)Z [H] 20 Y%
Control supply voltage Applied between Vawu)-Vsu),
Vev)-Vswv), Vew) -Vsw)
. FEAITE INHU), INHY), INEw), INL),
CETANGERES INwv), INwwy-COM 2 Ji] -
Vin Input voltage Apipl)ied é)et)ween INHU), IN@HY), INHwW), 0.3~Vo*0.3 v
IN(u), INwy,IN@w))-COM
R A U JitE INAE VFo-COM 2 [H]
Vro Fault output voltage Applied between Vro-COM 03-Vor0.3 )V
Iro W A HH L FE 5] Vro AbE FLUR 50 mA
Fault output current Sink current at Vro terminal
F, YA U0 i N\ P Jiti iN7E Cin-COM 2 ]
Vo Current sensing input voltage Applied between Cin-COM -0.3~Vo+0.3 v
i LR A2 HIR 50f18
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H % & 4r/Bootstrap Diode Part
Ziine) Z2¥ THE&MF BiEE LR TA
Symbol Parameter Conditions Ratings Units
N I L
VRRM Maximum Repetitive Reverse 600 \Y
Voltage
3 1E 7] it /Forward Current Tc=25TC 1
| 1E e B IR (R i) Tc = 25C, ¥4 1ms Bk %8 & 5
FP Forward Current (Peak) Tc =257C, Under 1ms Pulse Width
Ty #E R /Junction temperature -40~+150
B & %i/Total System
N S8 THE%M BUEE LN A
Symbol Parameter Conditions Ratings Units
. EEEYE, NTF5us
VenPRroT) Sel_f protectlc_)n s_upply vo_Itage Vb = 13.5~16.5V, inverter part T, = 400 V
limit (short circuit protection y "
o 125°C, non-repetitive, less than 5us
capability)
R SE A TAR IR A
Te Module case operation -20°C<T,<125°C, Kl 2 (Fig 2.) -20~+100 T
temperature
3 v
Tera AR TRE 40~+125 '
Storage temperature
60Hz, 1ESZBIE, 32U 1 705,
Viso | 441t /Isolation volt P55 DBC 2 [ 2500 |V
so | ALk Isolation voltage 60Hz, sinusoidal, AC 1 minute, ms
connection pins to heat sink plate
#[FH/Thermal Resistance
Zine] 2 TR BME | BEME | BRME | B
Symbol Parameter Conditions Min. Typ. Max. Units
WG IGBT #7 (5 1/6 #iO .
- bk g5 K B - - _

Rigoa JE%@??%QE Inverter IGBT part (per 1/6 module) 0.78 | C/W
_ . WA g FRD #7y (5 1/6 B .
RingcF | thermal resistance Inverter FRD part (per 1/6 module) 1.43 CIW
i LR A2 HIR 60f18
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BIPNE60030C-T
B S 4% /Electrical Characteristics
(Tu=25°C,F&3E %5 4MEB/unless otherwise noted)
145 24y /inverter Part
#s S TS B/AME | 8 RUME | BRME | BAL
Symbol Parameter Conditions Min. Typ. Max. | Units
- BT 1]
v %Eﬁw SOTRIRIREIE | yoovee=tsvvinesy, | | o | L, |y
CE(SAT) ollector-emitter Ic=30A, T, =25°C : :
saturation voltage
FRD IE =] & Vin=0V, Ic=10A,
i FRD forward voltage T,=25C B 17 22 v
ton ﬁﬁﬁﬂ“lﬁﬂ_ - 890 - ns
Turn-on time
- tcon) JFIBEC X I . - 250 --- ns
= Turn-on across time
‘ tore | NI — | 100 | — ns
Turn-off time
ST S T Ven=300V,
tC(OFF) . VD=VBS=15V, lC = 3OA, — 160 - ns
Turn-off across time _ P
@ 7] Vin=0~5V, Ty, =25C,
ton Tu; orl1 time B (5D - 880 - ns
- . inductive load (Note 5
toony | 2TBIX A ( [ 440 | — ns
ik ©OM | Turn-on across time
Uity BT ]
torr Turn-off time 920 ns
W AE XE (]
te(orr) Turn-off across time o ¢0 - ns
% EEA’*'&'&%#*&IETJY}% Eﬁﬁa VCE=VCES, VGE=OV,
Ices Collector-Emitter leakage o - --- 0.1 mA
T=25C
current

¥ 5: ton F torr B FEREER PN IR SR BH AL B LB (IC) LS SEIR I ] o toony N toormfa 78 N ERES SE I IR IR Zh 2614+, IGBT A&
I (. EAE R, %K 3.

Note 5 : 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 gaie driving condition internally.See figure 3.

Bl 3. JFORmE] s
Fig 3. Switching Time Definition

e UL A2 TR 7 of 18
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41 ¥8 5 /Control Part
i) Z2¥ THE&MF B/ME | RBME | BKE | B
Symbol Parameter Conditions Min. Typ. Max. | Units
IoL Vp RS I\{\|l:>(= 15V, =0V Vo)-COM - - 600
Quiescent Vp =i MA
| supply current | L0 1OVs Vo), Voinv), — — 300
PH PRy IN(HU,HV.HW)=0V Vprw)-COM
Vs B L _ Vew»-Vsu),
laBs Quiescent Vas ?{\IB(S‘HU1I-I5\/\I{I,\/V)=0V Vew)-Vsv), --- - 150 nA
supply current T Vew)-Vsw)
Vein=0V, Vro i 4.7K L $i 3] 5V
ISE fo A ’ —_ —_—
Mics sl it B Vo circuit: 4.7K to 5V pull-up 4.5
Fault output \

Ven=1V, Vro % 4.7K L F7 3] 5V
VroL | voltage Vro circuit: 4.7K to 5V pull-up 0.8

TS LR i R
R T=-20~100C, Vp=15V

VoD | sport circuit trip | (1% 6 / Note6) 044 | 051 | 056 | V
level

K HSF ()
UVoLo Detection level (LS) 1.0 12.0 13.0

o BT TR AN

UVoLr {S%})ﬁl | Restlevel L) 120 | 130 | 14.0 y
upply circui T S (2
UVeso | undervoltage | Frou ¥ Ciidii) 90 | 100 | 1.0

Detection level (HS)

protection FRT (i)
MRS (g i
UVasr Rest level (HS) 10.0 11.0 12.0

[ ERER ] N N
AU S oo s
tro E Itju ;f[ | Supply circuit under-voltage protection 50 - - [V
aul-out puls€ | - short circuit protection
width
S R E L
Vinon) | ON threshold HEHIAE IN@U), INEv), INGHw), IN), -— — 3.0
voltage iNwv), INow)-COM Z [] vV
VAR Applied between INuy, IN#HY), INHW),
Vinorr) | OFF threshold | INu),INwv),INww)-COM 0.8 - -
voltage
i J5E FELPR LVIC T,=110°C 3.1 3.2 3.3
Vor Voltage of - \
temperature LVIC T,=25C 0.7 1 1.3
VE 6 R TR IREN EAT RS ORI T BE -
Note 6 : Short circuit protection is functioning only at the low-side.
H 4 k& sr/Bootstrap Diode Part
N 2 TR RAME | BREME | BRKE | B
Symbol Parameter Conditions Min. Typ. Max. Units
1E ) B _ I
VF Forward Voltage IF=1A, Ty =25C 24.7 \%
e | RFKEEE . Ik = 1A, Ty = 257C 130 ns
Reverse Recovery Time

e UL Al2 HIK 8 of 18
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BIPNE60030C-T

HUIR4S P #0451 {f5/Mechanical Characteristics and Ratings

s TAe%A B/ME | AEE | BAE | B
Symbol Conditions Min. Typ. | Max. Units
ﬂ%iﬁ%%T: "M37
R | BT S A S HEFEEH: 0.62N'm
Mounting | Mounting screw: -M3, | Recommended 0.51 0.62 0.72 N-m
torque see figure 5 for screw | 0.62N.m
structure.
| Weight 15 g
AT i
Device Z K 4 (See Fig 4) 0 - 120 pm
flatness

L -
T 0 U0 000
Bl 4. P A

Fig 4. Flatness Measurement Position

A7)

5. BT 45 M ]
Fig 5. screw structure diagram

e UL Al2 Ik 9of 18
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BIPNE60030C-T
AU 2 T 2T T

— ]

AT

Heat sink plate

B 6. B T A

Fig 6. screw structure diagram

#EF T E41/IRecommended Operating Conditions

Giine] ¥ Tt B/ME | BME | BRRME | B
Symbol Parameter Conditions Min. Typ. Max. Units
LY L T i IIAE P-Nu, Ny, Nw 2 []
Ven Supply voltage Applied between P -Ny, Ny, Nw o 300 400 v
st L VB B IR \‘ﬁ;@bﬂﬁéc\)/l\t;l(HL‘J),‘VD(HV), VbHw),
Vo | Control supply oy COM Z[3] 135 | 150 | 165 | V
voltage Applied between Vpnu), Vory),
VpHw), Vor)-COM
e 0 \E;’@bﬂﬁ;:/VB(U‘)'\‘/S(U), Vew)-Vsw),
Ves | High-side bias BV I7] 135 | 150 | 185 | V
voltage Applied between Veu)-Vsw),
Vev)-Vswvy, Vew) -Vsw)
Ave. | ERRE R EEE)
D,
AVos Coptrpl supply -1 --- 1 V/us
variation
B 147 ELE 1R B
toeap gaﬂ?‘:ll:?ng time for ERTRITHNMES 2.0 == --- Ms
: For each input signal
preventing
arm-short
A - |
fown | PWMEHING S -20°C<Tc£100°C,-20°C<T<125°C 20 kHz
PWM input signal
AR = AR | BEANZE Nu, Ny, Nw- COM Z [d]
Veen | E (ELHE TR 1) 4 4 v
Voltage for current | Applied between Ny, Ny, Nw -COM
sensing (Including surge voltage)
i LR A2 FIR 10 of 18




BIPNE60030C-T
IPM 1537 2h 8} B B/Time charts of IPM Protection Function

T RAF3/Over Current Protection

FEHESA
Input Signal (

a1 a7

ae
1GBT GE HiJE
IGBT G-E Voltage

a2 e
V,\ overcumwent

IGBTHLE
IGBT Cunent

as

1 M/\ overcunentieference \
FEIAT HL L H

Voltage of Shunt
Resistance

(R ERER a3 Tro= s (MIN.)
Fault Output Signal )|

B 7. iRy
Fig 7. Over Current Protection
AT 5 MR 23 FL L AT RC 83 2
Low-side only ,with the external shunt resistance and RC filter)
al IGBTIEW LAE, %ith i
Normal operation: IGBT ON and carrying current
a2 Rk R AR I AR
Over current detection and filter
a3 MEE S TG, KTt M Cro 28 R Y
Fault output timer operation starts: The pulse width of the Vro is set by the external capacitor Cro
a4 IGBTH KW
IGBT turns off softly
a5 IGBTALT KRS
IGBT OFF state
a6 WME(E SH K E m S, HIGBTLE F— NS HPRIAAG 5 0 4 2l
Vo finishes output, but IGBTs don’t turn on until inputting next ON signal.
a7 MG S HL-HIK, IGBTIEH LiE
Normal operation: IGBT ON and outputs current by next ON signal(L—H).

e UL Al2 TR 11 0f18



BIPNE60030C-T

THRE£/Under-Voltage Protection of Low-side

Pt S |

Input Signal 5 5 I

be

IGBT GE #JE
IGBT G-E Voltage

b7
IGBT Wi
IGBT Cuent

il ALY L
Supply Voltage

b3
A k Tro= Sys (MIN.)

Fault Output Signal

8. THrRIE LR
Fig 8. Under-Voltage Protection of Low-side

b1 IGBTIEW LAE, fith iR

Normal operation: IGBT ON and carrying current
b2 RKELRY R (UVblp)

Under voltage detection (UVpip)
b3 kA T R Y, K H AN Cro LA T Y

Fauit output timer operation starts: The pulse width of the Vro is set by the external capacitor Cro
b4 RIEWE (UVbr)

Under voltage reset (UVpLr)
b5 IGBTAL T KBk

IGBT OFF state
b6 kA BRI K BT, (HIGBTYE F— MR THI A S0 42 Fil

Vro finishes output, but IGBTs don’t turn on until inputting next ON signal.
b7 LHA{E 5 HL-HA, IGBTIEH T1E

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

e UL Al2 TR 12 of 18
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R IEMEP/Under-Voltage Protection of High-side

BIPNE60030C-T

FEHE SR
Input Signal ; 3 :

IGBTGERE
IGBT G £ Voltage

IGBT i
1GBT Cunent

P23 ) HL 5 FL
Supply Voltage

WA i
Fault Outout Sianal

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

cl IGBTIEW LAE, %ith i
Normal operation: IGBT ON and carrying current
c2 RIELRF I (UVesp)
Under voltage detection (UVasp)
c3  WFEAE T ORFEE T, B RS T RS S e
No fault output signal
c4 RIEMWE (UVesr)
Under voltage reset (UVgsr)
c5 IGBTAL T Kk
IGBT OFF state
c6 RIECWKE, HIGBTLE T — R A fG S 4 218
Under voltage reset, but IGBTs don’t turn on until inputting next ON signal.
c7 NG S HL-HE, IGBTIEH T8
Normal operation: IGBT ON and outputs current by next ON signal(L—H).

e UL A2 TR 13 of 18
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BIPNE60030C-T
#1757 F H2 B8/ Typical Application Circuit
15V Line
0
An,
i OUT_|
A iCpS = n
L
OUT—|

RE\A—o j

TP svline = o M

- My Cd __Vb
M ° _!_ _-I ’10)\/D(Huwfwj zI;B) OUT—| ) US/|\

RS\ — T~ K L an, oM

1o L) e =

u :; Rf
Rpf§ r’VW Icin (8)Ga o oumvv—‘\/.}
VOT = (D¥or vOT B
CFal ] ,\Rﬁ :% (Ve VFO
RSWA, 9 LA new) outvi— [
i fo e el L0
NN+ oeon 1] _
_'____ C@_@: CQP15 _ Cbp£15 W\ (\:/ZM OUT(LU‘_' T_
T coprt Tep _L % _I_ T A
]

Bl 10. MRS A i

Fig 10. Typical Application Circuit
=
1. T REREE, GG LMREE (T 2-3cm) .
2. RSB N SRR T HVIC, LA T 7 6 il 38 e 4% ELHE# MCU/DSP AL A AT fE .
3. Cbp15 B K12 HZHZ Cbs 1 7 504 L.
4. T BEGEEE SRR, RS Cin 51 &R . TSR, RCin SR H B RLEFRLE 1.5~2us 2[4,
5. A RHER IPM 5] AT R #0 T -
6. ERSZHBAR PIN 512 [ LR FTRERIRL, RO IPM AR BRI FE AR o« S AbECEE PRI N BRI ) 535 T3
B AR R (0.1~0.22pF, kD .
7. LTI AN A AR AR 4k fi 3y, X edk 3R b A S CPU fRFF 2R RS, Bk isE S CPU.
8. WA LS IPM XA EEFAL K, R RERS IR IRE L, B8 IPM AR IC BL A S e it BB b
5T . Bk, RS IPM Z A R AR AT REI4E . 5346, Cbpc1s CRT 1uF) BLZ/R v et T IPM (5] .
9. BLH 15V HIEAE AL, Mgk AL SRS R A8 DA S TR IR F S R A B
10. HINE 510 RC JEBARYE LRGN e R TR, BARSEIEE A TS MHE AR N R .
Note :
1. In order to avoid failure, each input lead should be as short as possible (less than 2-3cm).
2. Because the HVIC is integrated inside the module, it is possible to directly connect the MCU/DSP and the module without
optocoupler or transformer.
3. Cbp15 should be about 7 times more than the bootstrap capacitor Cbs.
4. In order to avoid accidental triggering of fault signals, Rf and Cin leads should be as short as possible.In order to protect
the module reliably, the Rfcin filter constant is between 1.5 ys and 2us.
5. Each capacitor should be placed closest to the IPM pin.
6. The connection between the DC bus capacitor and the P/N pins should be as short as possible to protect the IPM from
large surge voltages.lt is also recommended to place a small film absorption capacitance (0.1~0.22uF, high voltage type)

e UL Al2 TR 14 of 18
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tightly between the P and N pins.
7. Almost all household appliances use relays that must be kept far enough away from the CPU to prevent electromagnetic

radiation from affecting it.

8. If the connecting wire between the galvanic resistor and IPM is too long, the excessive inductance will cause a hiuge surge
voltage, damaging the IC inside the IPM and affecting the signal on the galvanic resistor.Therefore, the connecting wire
between the galvanometer and IPM should be as short as possible.In addition, Cbpc15 (greater than 1uF) should be as close
to the pins of IPM as possible.

9. The module needs 15V power supply, external filter circuit and voltage regulator to avoid surge voltage damage to the

module.
10. The RC filter of the input signal is added according to the actual situation.For details of the specific parameters, please

refer to the application manual or consult the technicai personnel.

3% 5 1% B /Detailed Package Outline Drawings

I3 /Package: DIP27-4426
CEAA7/Unit: mm)

BIPNE60030C-T

No. 20 ik No. 1 ) 13.40%0.2 |
= S
) ) J?ﬂ%—'
|
%@ | $2)34.1020.05 ="
N 2
e R ok ] -
- s ) 5 +
: 4 9 [ =
g |3 R — g ==
—— | & 2| 8|8 T 2 =2
——— ) o
nozr | 1] L | L LI LT LE] wea = P =] | e~
D40.00+0. 15 @@ — | | @ @
(T4, 00£0.05 - - 2
D 447 62=30,48+0.3 +4:80.3 i E‘. i
. 5+0.3 w@ C)8.901+0.5 | b
1 i I T ' 5
e | ' 5 L =~
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DISCLAIMER #3577 BH

Warranty Period:Except as otherwise agreed in the cooperation agreement or other written documents, the
warranty period for the products described in this specification sheet is one year from the date of purchase,
provided that the products are stored properly (temperature: 20+£5°C; relative humidity: 30%-60%; the
products should be placed in a shaded place and avoid vibration; shelf life of finished products (unopened):
one year).

AR BRXUTAE S AR O ERHAR B SR b 34T QA 7P i 2 A RIS L B SEZ Hk, A
FUAK A Ik = i B IR O —4F GIREE: 20£5°C; AHXIRIZ: 30%-60%; /™ BECE T #OGHLTT, &
s BUMRBUY (AJTFAE) « —4) .

Our Company is committed to enhancing product quality and stability. This specification serves solely to
delineate technical product details.

RAFBIIT RGP R R SR EN . A B, AETIRE ™ i R BARE 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.
REAAFCREGEZHRER, EETHREGEREEURAURAE. RANER, FEEHN
R R A R DA e TT B AE SR L T IR ER S 5. Rk, A A RIS EA S BTG B e &
FEAERC. EWE. AXHEREE B ANBMAE AT RIIRE. FERRBIRIES K.
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.

EXHFRAR, DA AAFTBMAFERER. BIR GRIR) KA RIRP B H AT
IR B BREAN 7 R AE B /B 7T s A0 A B AU BT 9107 i AR U AR o, R T 5% 7 5
ITERAEEELEFRHARNE . REXATFEAFA, %37 W7 EE R FREAE
[ TR .

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,
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including but not limited to redundant design, fire prevention measures, and fault prevention, te
design and maintain a safe and stable system environment. 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.

B AP BRI ARG RENBRRBESHFM (B HmE £/, &R
PR BE R EHMR A, AARNREMRIME. JESEMAFME, MR BHRA S
S HIRAE D REUR B R HAT A BRAK. ZPrAETEENZEMN (BETUART. Bk, &
MEFEE) Wit BRERBEMREIAE, ELORMAAT. BUSEPR N A o BAE A SO ik BAE T T RE
AR tREA . et (BB R RAEREMER. KRBEHSHES) KM, B ENR
BRI AR AT, DARIE™ M5 SR E T LR = MA TR,
This product shall not be used in any equipment or applications requiring higher reliability or quality
standards where failure could result in personal injury, death, or catastrophic events, including but not
limited to nuclear control systems, aircraft/aviation components, 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,
nd 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.

AR AR ENAE - SR ETSREELRBAEREE L, UaSIBARGTERINRE,
BFERE TR RS, WIEMZSM4, SRk, TEESRE, BREEHRE, BEAREULRT
FZEWREEF. BFAMNESEARREAQA T RNNEEWTIER, FFMAERBRLANER N &AL
HomEGTaE. SEEH, BUERRREHEN, ZATMAHT.

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.

RIARIE R, BIONRAR AR A TR A BLSS BB iD= SRS B IR I S B,
AR T R BN A SCAEAS S S R B 8K AR SE T OB o 25 P A3 BRS BRI S 365 18 T BT L As
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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