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General Description

BIPN60015C 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

® G600V. 15A=AHIGBT¥ 44y, 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

KA TR

BIPN60015C

Features

® Very low thermal resistance due to using DBC

® 600V15A 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

® NIhFRL ALE B R G K = AR AR 4

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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5| 45 JRi/Pin Configuration

IN(HU) 9
VpHuy 10
Veuy 11
Vsu 12
INgHv) 13
VD(HvV) 14
Vey) 15
Vs 16
INGHw) 17
Vorw) 18
Vew 19
Vsw) 20

ﬂ'ﬂllm MMlm IHJM[Lm . AIATHIRTRIAIAT

11.49
| |
N/ =
w ==
5 = 2
1 & — 3 2 v

[ iR TCR A

=5y
=
M F5 s
h] | (

Bl 1. 51 G R Bl (top view)
Fig 1. Pin Configuration(Top View)

5| iR /Pin Descriptions

35S Gl i)
Pin Name Descriptions
] v fiC IGBT 3z} IC ftrt
PO Low-side common bias voltage for IC and IGBT driving
Common supply ground
3 N ik U AHIAE T 5
v Signal input for low-side U phase
A Nuy MG VAR B A
o Signal input for low-side V phase
. Nuw fiCi WA S 4
" Signal input for low-side W phase
il e e
6 Vo Fault output
; oo 8L e R B ] e 2
Capacitor for fault output duration time selection
o Ch F B AR A
Capacitor (low-pass Filter) for over-current detection input
o Now Fisih U AREES S
O Signal input for high-side U phase
En U M IGBT BR3) IC it
10 Vb(Hu)

High-side bias voltage for U phase IC

7 BLE

AN JIR 20f18
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BIPN60015C
Ny N Fisih U HE IGBT XAy 4 I e 955
8O High-side bias voltage for U phase IGBT driving
i Ver Fisih U HH IGBT XAy 8 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 2K3) IC fitH
BH) High-side bias voltage for V phase IC
15 Veu i VA IGBT SRSl ke IE st i
“ 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 Vern P WAH IGBT Bl bl ke I s
w) 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
o7 P LI I

Positive dc—link input

7 BLE

A1 HIK 30f18




BIPN60015C

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
IN VS L 20
(20) Vs |
3
(15):B(V) Iw} VB
(14)Vov VD OUT_|
(13) N & COM
| 0! Vsl + V(25)/
(16)Vsv) I
(11)Vew VB
(10)VorHy VD ouT |
@INey 7] COM I
< Vs U (24)/)
(12)Vsw |
QUTL |
(8)Cn CaN) T ' ;:|
()Cro C(FO) 0
B)Vro VFO
SINww) IN(LW) ouTLY) _|
(@INwv ‘
NLY) Nv(22),
(3)INgy |
IN(LU)
(2Ccom COM |
Vo 1w 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
#(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

FER UL AN TR 40f18
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B K405 2 [E/Absolute Maximum Ratings
(Ty=25°C, k&3 %5 4MEB/unless otherwise noted)
25 38 ¥4 /inverter Part
Zine] 28 TAE&MF BUEE Bafr
Symbol Parameter Conditions Ratings Units
Ve FHLYR JEAITE 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 15 "
4] FRIGBT BRI (D Tc=25C, #F4: 1ms Kk 565 30 A
—eP Each IGBT collector current (peak) [Tc = 25°C , less than 1ms
Pe AE LA ThEE Tc=25C, &—F 50 W
Collector dissipation Tc =257, per 1 chip
=
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).

54543 /Contro! Part

N S8 T BUEE LN 7A
Symbol Parameter Conditions Ratings Units
HEINAE VoHu), Vorv), Vorw),
Vo 25 1] FELYR FL R Vp)-COM  [H] 20 v
Control supply voltage Applied between Vpru), Vv,
Vow), Vo) -COM
JHEINTE Veuy-Vsu),
Vs T% g ﬁ.ﬂj] fit EE Vev)-Vsv), Vewy-Vsw)Z [H] 20 vV
High-side bias voltage Applied between Vgu)-Vsuy,
Vew)-Vswv), Vew)-Vsw)
. JENAE INgquy, INHv), IN@Ew), IN),
i ONHL B INwv), INewy-COM Z [] -
Vin Input voltage Ap(pl)ied é)et)ween IN(HU), IN@HYY, INHW), 0.3~Vo*0.3 v
INu), INwy,INaw))-COM
e 4 FL Jiti IN{E Vro-COM Z [H]
Vo Fault output voltage Applied between Vro-COM -0-3~Vo+0.3 v
o e ) FRLUAR ft_'%lﬂill Vo &b HLIR _ 50 mA
Fault output current Sink current at Vro terminal
CER R SRULE N ERES Jiti infE Cin-COM Z |H]
Vo Current sensing input voltage Applied between Cin-COM -0-3~Vo+0.3 v
YR AN FIR 50f18
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H % & 4r/Bootstrap Diode Part
i) Z2¥ THE&MF BiEE LR TA
Symbol Parameter Conditions Ratings Units
R EE ) HLE
VRRM Maximum Repetitive Reverse 600 \Y
Voltage
3 1E 1] # ¥t /Forward Current Tc=25TC 1 A
| 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 C
B & %i/Total System
Zine] 2 TAE&MF BUEE LN A
Symbol Parameter Conditions Ratings Units
. EEEYE, NTF5us
VenPRroT) Sel_f protectlt_)n sypply volltage Vb = 13.5~16.5V, inverter part T, = 400 V
limit (short circuit protection y i
. 125°C, non-repetitive, less than 5us
capability)
R SE A TAR IR A
Te Module case operation -20°C<T,<125°C, K1 (Fig1.) -20~+100 T
temperature
3 v
Tere | PEURIRTEIRTE d0-t125 | ©
Storage temperature
60Hz, 1E5ZWIE, 22im 1 705,
v Y424 41 lsolation volt fIrf7 51165 DBC 2 If] 2500 | V
so | ALk Isolation voltage 60Hz, sinusoidal, AC 1 minute, ms
connection pins to heat sink plate
#[FH/Thermal Resistance
Zine] 2 Tt BME | BEME | BRME | B
Symbol Parameter Conditions Min. Typ. Max. Units
WG IGBT #7 (5 1/6 #iO .
- bk g5 K B - - _

Rigoa JEH‘étQﬁi;ﬁ Inverter IGBT part (per 1/6 module) 202 | CW
_ . WA g FRD #7y (5 1/6 B .
RingcF | thermal resistance Inverter FRD part (per 1/6 module) 3.15 CIW

YR AN HIR 60f18
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B S 4% /Electrical Characteristics
(Ty=25°C, k&3 %5 4MEB/unless otherwise noted)
1 4r 22 ¥ 4 /inverter Part
s ¥V TS B/AME | 8RB | BKME | BAL
Symbol Parameter Conditions Min. Typ. Max. | Units
> By =1k
% EEA;I;};('Z'{ET*&IETJ L@*H EE}__TS: VDZVBS=1 5V, VIN=5V,
VcE(san Collector-emitter O e - 2.0 2.3 V
) Ic=15A, Ty =25C
saturation voltage
FRD IE[H] & Vin=0V, Ic=10A,
e FRD forward voltage T,=25C B 16 20 v
ton Jﬁﬁﬁﬂ\ﬂﬁﬂ_ 870 ns
Turn-on time
- tcon) JFIBAE X I IF) . - 250 --- ns
= Turn-on across time
\ torr fli‘ﬁﬂﬁllﬂ' - 900 -— ns
Turn-off time
ST S Tl Ven=300V,
tC(OFF) ) VD=VBS=15V, IC = 15A, - 140 —-— ns
Turn-off across time _ Z o
T [ Vin=0~5V, T, =25C,
ton R Bt R (G 5) — | 80 | - ns
Tugneon time Inductive load (Note 5)
tcon J P I 18] ——- 475 --- ns
ik ©ON ' Tyrn-on across time
s KT
FF | Turn-off time o 620 - ns
tc(orr) RIS XN . - 70 - ns
Turn-off across time
% %*&'k%ﬁ*&lﬂﬁ Eﬁﬁ VCE=VCES, VGE=OV,
Ices Collector-Emitter leakage o - --- 0.1 mA
Ts=25°C
current

V£ 5: ton F torr B FEREER PN IR SRS A B L ER(IC)  RIAE S SEIR I ] o toony N toormfa 8 N EREE SE I IRR IR Zh 2644 T, IGBT A&
I (. FEAE 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 gate driving condition internally.See figure 3.

Bl 3. JFKIRTE)E
Fig 3. Switching Time Definition

FER UL AN TR 7 of18
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41 ¥8 5 /Control Part
5 ZH T B/AME | BBME | BKE | B
Symbol Parameter Conditions Min. Typ. Max. | Units
IoL Vp RS I\{\|l:>(= 15V, =0V Vp)-COM - - 600
Quiescent Vp =i MA
| supply current | L0 1OVs Vo), Vo, — — 300
DA PRl IN(Hu,Hv,HW)=0V VprHw)-COM
Vs B L _ Vew)y-Vsw),
laBs Quiescent Vas ?{\IB(S‘HU1I-I5\/\I{I,\/V)=0V VBw)-Vsv), - - 150 HA
supply current T Vew)-Vsw)
Vein=0V, Vro i 4.7K L $i 3] 5V
57 f A ’ _— —_—
VFoH lﬁiﬁf‘iﬁ EEF Vko circuit: 4.7K to 5V pull-up 4.5 Vv
Veo | voltage P Vew=1V, Vro HL#k 47K F35] 5V 08
Vro circuit: 4.7K to 5V puli-up ’
oL DR i
B Tc=-20~100C, Vp=15V
VeiNg - 0.44 0.51 0.56 \
“NCD | Short circuit trip | (i 6 / Note6)
level
Far il P (Ao D
S¥oLo " . Detection level (LS) 1.0 120 130
Worn | e PR [T D 120 | 130 | 140
DLR {S%?F it Reset level (LS) ' ' ' Vv
Y taqe | HMAS (i
UVeso ;:\(izrc-t\i/g:age Detection level (HS) 9.0 100 109
TS CRyig)
UVssr Reset level (HS) 10.1 11.0 11.9
V=R N
E?Fﬂ;ﬂﬁ”ﬂj Cro=26nF (iF 7 / Note7) 1.8
tro Bt i L ms
Fault-outpulse | . —33nF (71 7/ Note7) — | 23 | -
width
S A
Vinon) | ON threshold e IN@), IN@Ev), INGEw), IN), — — 3.0
voltage iNw), INow)-COM Z [] Vv
KTHRMEHEE | Applied between INnu), INgv), INHW),
Vinorr) | OFF threshold | INu),INwv),INwow)-COM 0.8 - -—-
voltage

6 A IR IREh A R ORI D

VE 7 RS T K TR T tro AKHER R Cro IAHME, IEAITHE ARXWIR: Cro=14.3 * 10 * tro [F].

Note 6 : Short circuit protection is functioning only at the low-side.
Note 7 : The fault output pulse-width tro depends on the capacitance value of Cro according to the following approximate
equation : Cro = 14.3 * 10 * tro [F].

H % W& & 4r/Bootstrap Diode Part

N 2¥ T BAME | BREME | BKME | B
Symbol Parameter Conditions Min. Typ. Max. Units
VE LE i LI IF=1A, Ty =25C - 24.7 - V
Forward Voltage

G| BEBERE A =250 130 ns
Reverse Recovery Time

YR AN HIR 8of18
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BLIRAS 1 A4 52 {8 /Mechanical Characteristics and Ratings
Ziinc] T4 BR/ME | REE | BKE | BA
Symbol Conditions Min. Typ. Max. Units
LHEE]: -M3,
LR | RIS I 5 HEFFLEH . 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.
Hi
Weight 15 9
BT
Device Z LK 4 (See Fig 4) 0 - 120 um
flatness
I
!
|
HTATATATHRATA
|
| | | —
| —~
& ||=
~ - |
-
L UF O O T
Kl 4. P AL E
Fig 4. Flatness Measurement Position
HEE
N l T d’T‘
-
\
__|_/ I N | I
M|
d
5. WRET L5
Fig 5. screw structure diagram
Ly iR A1 HIR 9 of 18
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BIPN60015C

AU 22 T O 20

AT

Heat sink plate

B 6. M AT 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;@bﬂ?ﬂéc\)/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;’@bﬂff/VB(U‘)'\‘/S(U), Vew)-Vsw),
Vos | 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)
R AN HIk 10 of 18
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BIPN60015C

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

T RAF3/Over Current Protection

TN P i
hputSignal : 5 ( :
— ) - ; S
g a7
2 é ab
LBTG-EHE >
GBTGE Voltage E D - G

over current

L BTH
GBT Current

ab

over currentre erence

.................................................................................................................

T R FE
Volage ofShunt
Resistance

Cp0:33nF‘
HEE S \ a3 Tro=2.3m sTYP.)
FaulkOutputS ignal S

K 7. i fRee

Fig 7. Over Current Protection
AT 5 R 23 FLBELAT RC 83 2%
Low-side only ,with the external shunt resistance and RC filter)
al IGBTIEW TAE, fiihdEi
Normal operation: IGBT ON and carrying current
a2 LS FL ARSI AL
Over current detection and filter
a3 ME(E S TG, KT H MR Cro L 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 IGBT4b T RWriRa
IGBT OFF state
a6 RS S IKE S, HIGBTA F— AN mHE THMANE S A4 &8
Vro finishes output, but IGBTs don’t turn on until inputting next ON signal.
a7 MG S HL-HK, IGBTIEH LiE
Normal operation: IGBT ON and outputs current by next ON signal(L—H).

P UL A1 TK 11 0f18
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BIPN60015C

THRE£/Under-Voltage Protection of Low-side

BEHlESHA
hputSignal 55
G BTG EHE {ob6
GBTGE Voltage .

LBT ik
K BT Current

1 M

| FL YR LR
Supply Voltage

CFOZBSUF, :
HhpEs S Teo=2.3m sTYP.) >|

b3

FaukOutputSignal

8. M RIELRY
Fig 8. Under-Voltage Protection of Low-side

b1 IGBTIEW TAE, it dEi

Normal operation: IGBT ON and carrying current
b2 RIELRI il (UVblp)

Under voltage detection (UVpip)
b3  WhFE(E S K T, K5 AN Cro A AT

Fault output timer operation starts: The pulse width of the Vro is set by the external capacitor Cro
b4 REWKE (UVpr)

Under voltage reset (UVpr)
b5 IGBTAT RITIRA

IGBT OFF state
b6 k(S S R E m T, (HIGBTE F—ANm B FHRING S A4 I8

Vo finishes output, but IGBTs don’t turn on until inputting next ON signal.
b7 MG S HL-HEN, IGBTIEH T1E

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

P LRSS A1 K 12 of 18
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R IEMEP/Under-Voltage Protection of High-side

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

¢l IGBTIEW LAE, faiti 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 IGBT4b TR WniRas
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).

P LRSS A1 Tk 13 of 18
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BRI N F B2 %/ Typical Application Circuit
15V Line
0
P2n
| 19)\6 VB \
—+ __I (18)%(%&_ D ouT
RS\ - = N e (7N [ OOM s )
ICps (20Vsw
= | _; (15)\/BMer VB
(14)\Vorn
Rﬁfv\/\, . % - (13)1@: Heaw ]
R Cbs Chs IN vs V5
ICps 5V Life (16)Vary)
= 0 1 L
Cdcs| Vb
M R ’_< (10)\)[“'@— :2 OUT—| CcS us
Rﬁv\/\l i 9) Ny 91 COM
9 IN Vs s
L Cps (12)Vey N
u I
e P
Rpf§ = |“I - aFO M —
Crai W b i
2% = 2 Ezm W) outiy f—] g
Rﬁ\v I.\I _.L I (3)INwy ::t\:’ "OEE NZ r’_I\M
P (200M 1
4 CTC@%Z:‘%: Chpts Cbp£15_§ MV (\:/(;M OUT(LU‘_{ C =
T copf Tort _T_ _L T neih {
)

Bl 10. SRS H A
Fig 10. Typical Application Circuit
vE:
1. A TESE, F-BMASIZNREE (DT 2-3cm) .
2. BIABH N SRR T HVIC, S0/ LA He 2% B % MCU/DSP AL A AT fig .
3. Cbp15 R KZJ/2& H2SHI% Cbs [ 7 f5LL L.
4. VFO %5 5 kb 56 FE B T 3:E CFO (7 1) 5 COM (2 i) Z [alf# % Cfo (f]: Cfo=26nF, I tFO=1.8ms, if
HINEWEZ W D
5. RT BRHEEESIRMA, Rf 5 Cin IR . TSR IRY I, RFCIn JEik W BN IEHETE 1.5~2us Z[H],
6. B—DHENIEE IPM 5] ST it s .
7. HIEZLBEAM PIN 51 A HELE R AT RE R, SRERS IPM ASHE K TR B TR . 34 IAE PR N J|IZ R 35
BRI RS (0.1~0.22pF, EEAD .
8. JLTH B M AR 4k i dy, Xuegk A5 CPU fRFFEWIIRE RS, Bk ErisE s s CPU.
9. MRS IPM Z MM EEFAL K, & RMHRSSIRIORIREHE, IR IPM A 1C LA S i HifH b
PGS . B, MRS IPM Z RIFEESLR TR . 546, Cbpc1s (KT 1uF) ROZ/R A gethEza T IPM (151
10. BELR 15V FIEHE AL, AMEifil A SR 5 A8 DA SRR e IS PR gL e
1. HINE 51 RC JEHEARE SEFRG L E R BN, BASHOERE WA F B AR AR .

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. The pulse width of the VFO output signal depends on the capacitor Cfo linked between CFO (pin 7) and COM (pin 2).
(Ex. :Cfo=26nF, then tFO=1.8ms.Please refer to Note 7.)

5. 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 pys and 2us.

6. Each capacitor should be placed closest to the IPM pin.

P LRSS A1 K 14 of 18
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7. 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)
tightly between the P and N pins.

8. Almost all household appliances use relays that must be kept far enough away from the CPU to prevent electromagnetic
radiation from affecting it.

9. If the connecting wire between the galvanic resistor and IPM is too long, the excessive inductance will cause a huge 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.

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

11. 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 technical personnel.
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BIPN60015C

DISCLAIMER % 5%/5f

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 BRI AE S AR O ERHAR B SR AT A A, 7P 2 A RIS L Bk HkE, A
RS TR = i BRI — 4 GREZ: 205°C; MIXHREZ: 30%-60%; 7 it NS E TGy, &
FiRs; BUmM IR CAJFRED « —4) .

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

RAFEN TR R SRREE. A2 BB, AL TR AR EARE R
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.
REAXAFCREHEENLER, BEHTHRESEBEEULNKSAE. RENER, FE—EN
AR e AR 2 DA R T RETE SR B R L T IR R R . BRI, AR R AR TE A SO P BT SIS B R R
FEAERC. EHME. AXHEEE B ANEANE AT RIIRE. FHERRBIRIES 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 strictiy

prohibited without the Company's prior written consent.

EXHFTRAR, DR AXFTBAMAFERER BEix FiR) KARBEEEIRBUS H KT
BN BN BREAN 7 BB 1L R /BRVF AT s A A BRSSO BT 9107 i A0 IR = U AR %, R T 5% 5
TERAEEELEFRHARNE . REXATFHEAFA, 2537 ST EME KRS
[ 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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BIPN60015C

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 RIIRAE D REUR B R HAT A BRAK. ZPrAETEENZEMN (BETUARRT. 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, TEESTRE, BREEHRE, BEAREULRT
FZEMREEF. BFMESTHEARREAA T RNREWLIESR, FFMNAERBRLANRER 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.

ASCAF RSSO0, W AR 2 AL, DR A 7w
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