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Intelligent Power Module

SPE30S60F-D

FEL % MAIN CHARACTERISTICS

4% Package]

600V/20A =FHAHFE REThREIR
Vces 600V
+lc 30A
+lcp 60A
g APPLICATIONS
o UKFEEZEML e Air-conditioning compressor
o T RSN  Refrigerator compressor
o [RINZFRAZLZS o Low power inverter
o TVEZINL e Industrial sewing machine
P

o NE IGBT RUMMHH, PE AW,
e 600V/30A —HISALSS, MW E(KMFELEM-A#IEA 1GBT.
¢ IGBT IX#)j: =ik 600V HLPA6#%, HLYRR BT,

R G R, RO R R .

(1ne

Nepzs)

(2vuFB

z  (3)wFB

raa) s (vwre

o MBS RPRCTRES U . R I P S - i I o
o MIABE: HA 3.3V &5V HIANES, EHIEE M. v ] : o
w2y 4 : “;?J‘:‘J’:‘

# (120wn
I (13)VNL
i (14)FO
3 (1S)CIN
I (16)VNC
¥ (17)vor

FEATURES e

e Lower arm IGBT emitter output, built-in bootstrap diode. e =
e 600V/30A three-phase inverter with built-in low-loss trench

gate-field stop IGBT.

PIN1-PIN25

¢ IGBT drive: high-speed 600V level conversion, power supply under-voltage protection, short circuit
(overcurrent) protection, Over temperature protection and temperature output.

o Fault signal: corresponds to short circuit (overcurrent). Over temperature and Low-side power
under-voltage fault.

ok F12 S

¢ Input interface: compatible with 3.3V&5V input signals, high [%}\;g‘eilﬁlgttive. 1%775“
023-11-02 2023-11-02

1T ${5 5 ORDER MESSAGE
= & {8 B Product information
iT KB " ‘
Order number Tw-%E T - Ef i ES) I
Halogen-Free-Tube | Halogen-Free-Reel Marking Package
2A01-0754-16 SPE30S60F-D N/A SPE30S60F-D DIP25-DBC
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PR =ZE Module diagram

IGBT1 1, P(24)

Vurs(2) Di1
i I

Vvre(3) A

UV

) U(23)

é IGBT2 —
Vwrs(4)d, Di2
i HVIC S
Ur(5) & § [ vi22)
Ve(6) IGBT3 DI3
We(7) |
Vp1(8)
> y W(21)
Vne(9) IGBT4 ==
UN(10) SR
VN(11) N\ L NU(20)
N
IGBTS Di5
Wn(12)
Vn1(13)
N L NV(19)
Bopi) i IGBT6 o6
CIN(15) |
ViNc(16) L NW(18)

Vor(17)

A\

A\

U

B 1. A A B R R
Fig 1: Internal circuit

Ne(1) ‘ﬂ} B3 v Neps) £ $ \+) (1)NC
VUFB(2) >I< (2)VUFB
VVFB(3) g ;é (3)wFB
VWFB(4) o] § H— (24)p P(24) E (4)vwrB

& X

UP(5) (s)up

VP(6) E EH_ (23)U u(2s3) 'E (6)vP

WP(7) (D) (7)we

VP1(8) (8)veP1
VNC(S) = = (3)VNC
UN(10) (10)JUN
VN(11) (11)VN
WN(12) i cow w5 [12)WN
VN1:13)) (13)VN1

Fof4 8 (20)NU  NUu(20) (14)FO
CIN(15) (15)CIN
VNC(16) _$_ @ _$_ = (19NV  Nv(19) B $ (16)VNC
voT(17) m = (18)NW  Nw(18) 5 m (17) vor

2: B AR =
Fig 2: Distribution of pin

SliilEREBFRIZGEIRAE
FRA: 202311A JILIN SINO-MICROELECTRONICS €O..LTD 2/17




Jir)

SPE30S60F-D

TR B R R
Pin Number Pin Names Pin Description
1 NC % @.%
connectionless
U AH A B ) o Y
2 VUFB . .
U-phase upper arm drive power terminal
VR SR T
3 VVFB . .
V phase upper arm drive power terminal
B I 75 EH, ) s
4 VWEB \Nmigwﬁﬁﬁm% .
W phase upper arm drive power terminal
U A B HE ST
5 upP . . .
U-phase upper arm control signal input terminal
6 VP VA B G S T
V phase upper arm control signal input terminal
W AH BB PS5 i T
7 WP . . .
W phase upper arm control signal input terminal
Zag:ol NERE
8 VPL s 1) LY S _
Control power terminal
Zag-o| N b
9 VNG IR GND 3 f
Control power GND terminal
U A B IS 5 5 i T
10 UN . . .
U-phase lower arm control signal input terminal
VAT HIE S S T
11 VN . . .
V phase lower arm control signal input terminal
W AH B PS5 i T
12 WN . . .
W phase lower arm control signal input terminal
13 VNI b A T
Control power terminal
Er VAN e
14 FO AR 5T
Fault output terminal
15 CIN LIt R ik b A 0 o
Short circuit protection trigger voltage detection terminal
P8 GND i
16 VNC Control power GND terminal
SEL R A s
17 vOT /mgﬁ{ﬂi—mtﬂlﬁﬁ% '
Temperature detection output terminal
18 NW W MR IGBT &5 Hi 1
W phase lower arm IGBT emitter terminal
19 NV V HNE IGBT KM
V phase lower arm IGBT emitter terminal
20 NU U M FE IGBT KM
U phase lower arm IGBT emitter terminal
21 " WA 3T
W phase output terminal
29 Y V' RE % T
V phase output terminal
23 U U A% L o T
U phase output terminal
AR ER BRI A T
24 P ; . .
Dc input terminal of inverter
25 NC ek

connectionless

JRA<: 202311A

3: MBS IThREE R
Fig 3: Pin function
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BABEME (Ti= 25°C, BRIk vt )
Absolute Maximum Ratings

WAFER 4> Inverter Part

(Tj= 25°C, Unless otherwise Specified)

w5 A M WUEME Li¥A
Mark Project Condition Ratings Units
R Y L BT P-NU, NV, NW 2 [f]
Vce . 450 \%
supply voltage It applies between p-nu, NV, and NW
HUR R (BRI BT P-NU, NV, NW Zf]
VCC(Surge) . . . 500 Vv
Supply voltage (including surge) It applies between p-nu, NV, and NW
i P
Vees LK ﬁ%ﬁf&l? Lk / 600 v
Collector to emitter voltage
l LR R Tc=25°C (Tc WHAIEE 4 20 A
=l Collector current TC = 25°C (see Figure 4 for Tc test method)
. SEHRHIR (D Tc= 25°C, Wk 5E /T 1ms 60 A
=er Collector current (peak) TC = 25°C, pulse width is less than 1ms
b AR DIFE Tc=25°C, B fy 79 W
¢ Collector power consumption TC = 25°C, single chip
i ghiR (W43 1) .
i Junction temperature (See note 1) ~40~+150 c

HVE 1: IPM IR RRAUESS RN 150°C(@FHIRE Te< 100°C). AR, N THIR IPM 817% 4, S5ERNRET Tj(av)

125°C (@ IHiEE Tc < 100°C).

Remark 1: The maximum rated junction temperature of the IPM power chip is 150°C (@surface temperature TC< 100°C).

However, to ensure safe operation of the IPM, the junction temperature should be limited to Tj(av) < 125°C (@surface

temperature Tc < 100°C).

#4134 Control Part

s A XA BUE AL
Mark Project Condition Ratings Units
Vos A R RiHIT UFB — U, VFB-V, WFB-W  [i] 20 v
Upper arm control supply voltage Applied between UFB-U, VFB-V, WFB-W
Vo Et RGNS BT VP1—VNC ZJi],VN1-VNC ZJf] 20 v
Control supply voltage Applied between VP1-VNC,VN1 — VNC
NS HIE A+ UP, VP, WP, UN VN ,WN-VNC [d]
Vin 1 .{ bk F.ﬂ% -0.3~VD+0.3 v
Input signal voltage Applied between UP, VP, WP, UN, VN, WN-VNC
i - gy FO -V, 7 |a
Vio R A H ELR Fiﬁ-ﬁ? NC X [8] 0.3-VD40.3 v
Fault output voltage Applied between FO-VNC
Iro i R L PRI FO it WA HIRAE 10 A
Fault output current FO terminal sink current value '
Ny »T‘\ﬂ\l Dyt m 3 _ RN
Vsc EﬁmhﬁujmiauJ\EaE_ _ Fjﬂ_ﬂ F CIN=Vne 218 0.3-VD+0.3 v
Input voltage of current detection terminal Applied between CIN-VNC
SilililEREBFRINERLE
fRAS: 202311A JILIN SINO-MICROELECTRONICS €O, LTD 4/17
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BARY Total System

ihe) i H M BUEE LA
Mark Project Condition Ratings Units
IR LR E ORI (RS Vb = Vo = 13.5 ~ 16.5V
V i= ° el
CC(PROT) Power supply voltage Tj=150°C, LEE, B E/NT 2us 400 \
self-protection range (short circuit) Tj = 150°C, no repetition, time is less than 2us
FHE R AR F AR
Tc BRERIEH LA 52 iR L -20°C<Tj £150°C -20 ~ +100 °C
Module working temperature
n,l» vH B
Tstg AFiR L / -40 ~ +125 °C
Storage temperature
%3 , , AR 20
_ ST T E_é’m*zGOHz AC 17575 Yf_}fﬁﬂ 1A Hz@
Viso . . Sine wave 60Hz, AC for 1 minute, between pin 1500 Vrms
Insulation withstand voltage .
and heat sink
=R
O O
1.7
= 7 |
> Q = )
IGBT K /
o[ 1] .
O T O -""“‘-Tciﬁﬁimﬂﬂr.\
CEbak e
Bl 4. 5eih To WA
Fig 4: Case Temperature Measurement
#FH Thermal Resistance
w5 i H KA BME | AUME | BORME | A
Mark Project Condition Min. Typ. Max. Unit
. _— B IGBT Joft
Rth(j-c)Q &5 B 25 [ HREH - - 1.6 °C/W
H ?Jn AR Single IGBT element
Junction to case N —
. FRD
Rth(j-c)F thermal resistance gl uft B} . 9.5 °CW
Single FRD element
SilillEREBFRIDER LS
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HASHE (Tj=25°C, BRaARR-IRIHI)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAS# 4y Inverter Part

o) mH XA BAME | AU | BRORE | R
Mark Project Condition Min. Typ. Max. Unit
Vb = Vps = 15V 185 24 v
%Eﬁf&%ﬁ%ﬁ&lﬂ?’t@%ﬂ%& Vin = 5V, Ic =30A, Tj= 25°C : :
V. Saturation voltage between
CE(s20 : Vo = Vps = 15V
collector and emitter D _ 21 } v
Vin =5V, IC =30A, Tj= 125°C
FWD IE[A] 8 HU .
VE I Vin =0V, Ic=-30A, Tj = 25°C - 1.9 2.4 v
FWD forward voltage
ton - 860 - ns
ten) S it 2 Vee = 300V, Vo = Vs = 15V, - 300 - ns
K A w2
- - ns
torF Switching time (Note 2) Ic =30A 930
tC(OFF) VIN = OV'SV, @Tﬁﬁiﬂz - 120 - ns
trr - 180 - ns
Eon JiE#FE  Turn-on loss Ic = 30A, Vcc = 300V, Vp=Vps = - 2400 -
. ud
15V, Tj = 25°C
Eoff KIWrRFE  Turn-off loss J - 1100 -
B2 M B 7 SR ARG FRLR Vee= Vees  Tj= 25°C - - 75 uA
Ices Collector to emitter leakage . o R . 1
current Vce=Vces Tj=125°C mA

#E 2: ton H1 torr BLIEIRSAD IC A EMEHIAEIRIS A toon I toorr A2 IGBT H BB A ER4S E I IAKEN 2 1 T AOTF ORI 1] o £
& 5,

Remark 2: ton and torrinclude the internal transmission delay time of the driver IC. tcon) and tcorr) are the switching times of the
IGBT itself driven by the internally given gate. See Figure 5 for details.

100%ic100%Ic
Syl e
VCE /\ Ic Ic A VcEe
———— g
S / ~—
VIN ] vin
ton 2 >
tcony torF .
VINON) 10%lc 90%ic  10%VCE 10%VCE QR 10%Ic
(@) 5 (b) X

5: JFoRmfEE X
Fig 5: Switching Time Definition

SililERBIFRIAEREEE
ﬁ&z'g: 202311A JILIN SING-MICROELECTRONICS ©O, LTD 6/17




Jir)

SPE30S60F-D

#H|# 4 Control Part

s A s B/ME | AU | BORAE | B
Mark Project Condition Min. Typ. Max. Unit
Vo A HI Vb = 15V
ID ) VP1-VNC - - 1.6 mA
Vb Quiescent Current VIN = 5V
VB # IR Voe =15V |UFB - U, VFB -V,
[o]:] ) - - 550 UA
VbB Quiescent Current VIN = 5V WFB - W
Vsc =0V, FO @it 10K
FH Ehr 5V
R = 4.6 - - \%
VFon F %Bgim”ujt%% Vsc =0V, FO pin is pulled up to
ault output voltage 5V through 10K resistor
VroL Vsc =1V, lro=1.5mA - - 0.3 \Y
LB L 1) ik A2 B L
Vsc, TH+ Short circuit forward trigger Vb = 15V 0.445 | 048 | 0.515 v
threshold
LB A7 1) ik A B AL
Vsc,TH- Short circuit negative trigger Vo= 15V 02 04 ) v
threshold
UVoo fili &% P Trigger level - 11.0 -
NEYN 1 s
UVbr IR U AR _ HAH T Reset level - 12.0 -
Power undervoltage protection - : \%
UVoepb contro fish A HLSF Trigger level - 10.5 -
UVoer S H T Reset level - 11.5 -
S A oy o fiE
Teo E“&lsﬂiﬁutHM/*AE. ) ) 60 ) uS
Fault output pulse width
Vi TF e B HL s R T UP,VP,WP,UN,VNWN| ) 3
NON Turn on threshold voltage F VNCZ [H] v
v KT B AE R Applied between UP, VP, WP, | o ) )
NOF) Turn-off threshold voltage UN, VN, WN and VNC '
v AR, &1 3 Tc=125T 34 3.6 3.8 v
oT
Temperature output, remark 3 Tc=25C 0.88 11 1.39
SHE = JE RE
oTp i fRe . LVICIR 105 195 135 .
Over temperature protection LVIC temperature
PURIERZSAb IR LVICIE i il FE
OTrh Over temperature protection LVIC Hysteresis temperature - 10 - C
hysteresis
BSD BR iR
Resb o . 120 180 230 ohm
Built-in limiting resistance
#1E 3: IPM (¥ VOT %t At i k15 2% 1K 6.
Remark 3: Please refer to Figure 6 for the VOT output characteristic curve of IPM.
SilililEREBFRINERLE
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VOTvs Ta
4.0
35
3.0
% 25
®
$
C 20
S
15
1.0
05
0 20 40 60 80 100 120 140
LVIC Temperature(“C)
Kl 6.1: VOT #iiH it 2%
Figure 6.1: VOT output voltage curve
IPM fILVIC fyp i <!
|
1
! -
1
1
1
. . 1
BEES ,\VOT
Q MCU
Ref Ve
7; ! ;7 777

K 6.2: VOT % B
Figure 6.2:Vor output circuit

(L f# R R EER, VOT 5] B B %8 MCU;

(1) When using the temperature monitoring function, the VOT pin is directly connected to the
MCU.

(2) £ 3.3V LA LR HI 4 BAEH VOT i, VOT $ith 7B E B - s, mT e i 2 i
JEHLE 3.3V, WUR RGN EIEHIES, EOCEESE ] A VOT f < B ISR L — A, HT-Bi

SililERBIFRIAEREEE
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BISSURCENA T (787 N

(2) When using VOT on low-voltage controllers such as 3.3V single chip microcomputer,the VOT
output may exceed the control power supply voltage by 3.3V when the temperature rises too fast. If
the system uses low-voltage controller, it is recommended to add clamping diode between the control
power supply and VOT output to prevent overvoltage damage.

HFEITEX%MH Recommended Operating Conditions

w5 A A RAME | AUE | RRME | B
Mark Project Condition Min. Typ. Max. Unit
FAL Y HL BT P—NU, NV, NW 2 [g]
Vce ) 0 300 400 \
voltage Applied between P — NU, NV, NW
v Et Il RGNS RMHF VP1-VNC 2 [d] 15 v
D - -
Control supply voltage Applied between VP1-VNC
. . N ¥ VUFB — U, VVFB -V,
R s o] e Y R -
VWFB-W 2 [H]
Vs Upper arm control power ) - 15 - \%
Applied between VUFB-U, VVFB-V,
supply voltage
VWFB-W
) H MR SN B, Te<=100C
BE X I ] o )
tdead ) Corresponding to the input of each 1 - - us
Dead time )
bridge arm, Tc<=100C
PWM iz -20°C<Tc <+100°C
frwm - - 20 kHz
PWM frequency -20'C<Tj=s+150°C
AN TPNEREY U ON 1 - - us
PWM Minimum input signal pulse
_ OFF 1 - - us
width
4hoH
1] o - -20 . 125 C
Junction temperature
SilililEREBFRINERLE
H‘&z'_(: 202311A JILIWN SINO-MICROELECTRONICS CO, . LTD 9/17
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BUAEME Mechanical properties

T H F s RAME | IAUE | RO | A

Project Condition Min. Typ. Max. Unit

ZIEHSE Installation torque e ETR~F: M3 Screw size: M3 - 0.69 - N-m
#it-F ¥ Design flatness L 7 Figure 7 -50 - +120 um
HE weight - - 9 g

o [0 0 0000nanoonong

I

0 ' 0
=¥

7. PRI E
Figure 7: Flatness detection position

M A¥ERE Application Guide

%3 oheert FF®  Timing diagram of protection function

v a2 Y

;"/‘ A
SHER v J \ ﬂ J \ ’t
v A
HEEHES

B 8: R ARA I (i)

Figure 8: Timing diagram of undervoltage protection (low side)

al: WYRAE ETF: iz s BT RIRIEIRE AL R — D RIS ST A2 &R R 3hig 1T .

al: ower supply voltage rise: When the voltage rises to the undervoltage recovery point, the line will

start running before the next undervoltage signal is executed.
a2: IEWIa1T: IGBT FF/H Nk fii.

SililERBIFRIAEREEE
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a2: Normal operation: IGBT turns on and loads current.
a3: KJERM S (UVDY).

a3: Undervoltage detection point (UVDt).

ad: AEMNZT 4GS, IGBT #2 KHIRE .

a4: No matter what signal is input, the IGBT is off.

ab: HUEH TS .

ab: Fault output is on.

a6: KJEMKE (UVDr).

a6: Undervoltage recovery (UVDr).

a7: IEHIZAT: IGBT ‘il IFnak i

a7: Normal operation: IGBT is turned on and load current is loaded.

z
L

| LT L L L

B L R o i

i {r SE{v
_UV_DS'{——T—X———_ 3
[5] 52
a3k 5 / UVbar— h’&i—/
1

Y 2 v i

',‘/\ F y K
ikt Y | '

S — et}

o HLF MO S8R,
11

R THISERS

9: KLY (E)
Figure 9: Timing diagram of undervoltage protection (high side)

bl: ML BT B S ETFRIRIEWRE 5, 72— RIEAE ST AT 228 4 5 shisdT.
bl: Power supply voltage rise: When the voltage rises to the undervoltage recovery point, the line will
start running before the next undervoltage signal is executed.

b2 : IEHIZAT: IGBT ‘Ful I inak /4 it -

b2: Normal operation: IGBT is turned on and load current is applied.

b3 : KL (UVDBL).

b3: Undervoltage detection (UVDBY).

b4 : NERNRAT 4GS, IGBT #& K HRE.

b4: No matter what signal is input, IGBT is off.

b5 : K&K E (UVDBT).

b5: Undervoltage recovery (UVDBY).

b6 : I IZAT: IGBT ‘il fnak S s ift -

b6: Normal operation: IGBT is turned on and load current is applied.

SililERBIFRIAEREEE
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cl:
cl:
c2:
c2:
c3:
c3:
c4:
(o7
c5:
c5:
c6:
C6:
c’:
c7:
c8:
c8:

IR EIEAEHE PN J
/? c7
(r A {
LU
f g gh ik A -
A LR AR W fr 5 (i
: AY
IGBTH)} P22 55 {2
fa)shls foc) S
T
2 *_
SC——Y41—-

i) R ﬂ

c1
G3IALHLELfE R J: J/‘Q
S

A CRIN fi] 77 &3

SRR

raa
L

Kl 10: ARSI TE CAEES TR
(i I AR 43-IAt H BEL )
Figure 10: Timing diagram of short-circuit current protection (only suitable for low side)

(Connected via external shunt resistor)

B 1847 IGBT SIE# -

Normal operation: IGBT conducting current.

FL g HR AT (CIN fil k28 o

Short-circuit current detection (CIN trigger).

IGBT [ I 5 1] 5% .

IGBT gate is forcibly turned off. c4: IGBT is turned off.

IGBT X[

IGBT is turned off.

H B Y E I AR T ARIS AT WO A S ik 98 2 2 Tro=60us. .

The fault output timer starts to run: The pulse width of the fault output signal is TFO=65 us.

EINL”  IGBT K.

Input "L": IGBT is off.

foN “H™: IGBT JTil, {HAZAHFEESERMIE, IGBT AT,
Input "H": The IGBT is turned on, but the IGBT is not turned on during the fault signal.
IGBT X,

IGBT is turned off.

SiiilERBEFRINERZE
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BMNAHEOBRE  Input/output interface circuit

5V line
10k0) DIPIPM
- L, Ve, W, L Vi, Wy
MCU AW I >
o= o I Fo
- T

7L_ Vic(Logic)

B 11: $EFEM MCU S NS 8z s i
Figure 11: Recommended MCU input and output interface circuit

#VE 4 BT PWM R 77 2ORTSERR R FL S ) BT S BRI BT, RC AT RES A &AL .
Note 4. Due to the PWM control method and the impedance of the actual application circuit and the
impedance of the circuit board, RC decoupling may change.

#UE5: WA ZARAERT CMOS B LSTTL fi i AHULAC .
Note 5: The logic input must match the standard CMOS or LSTTL output.

SR EBHEEZR  Shunt resistor wiring

IPM
AR <10nH (BEHF—H£5=3m.
E=10um+ $£=17mfiRAM LB
VNC NV Om—— /" /"
NW —_\'.;"\,-"'.
Firdp

b
ERBMAS Y
Z A RREE

12: 55 BT R

Figure 12: Precautions for bypass resistance wiring

SililERBIFRIAEREEE
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MR B E  Typical application circuit diagram

E1
c1
ZM WUFB

g VVFE NGO

J—ec VWFE

Bl VB3 VB2 |VB1
- 20
A E1

I_dci A

Il m

N 3
? HO1 —|@

L

>

VCC &
wnt - HVIC 3
HINZ Ho_z _|@

vez : v M
HINZ
VRl
c W53 A L
R2 UN
X L | ca| wvoc| +
- I I Lo
g o LINZ NUJ — ===
o I T -
2 = WN
+ LIN3
v = Ivm
- WNA 2f—o
mg IFO LVIC . |3 Ny
¢ + 4+ FAULT ——
I
= =C2 AN ITRIF |
LO3 _|t E
WHC COM NW:
N 8 I VOT
Tl | _ )
i MWV—
==Cs RS
A

13: MRS A L
Figure 13: Typical application circuit

U 6: MNIRE ARG 1IC NWIBERCH —AN TR, AR R A RENE, AT LR AT RER
R RC EMEZRERIN,  Z0UAfh DR A 532 20T 5 A0 S5C W R 18 F s Y

Remark 6: The input drive is highly effective; a pull-down resistor is integrated inside the IC; in order
to prevent malfunctions, the input wiring should be as short as possible; when using RC decoupling
lines, make sure that the input signal reaches on and off Threshold voltage range.

BVE T HTEHRNE T LA HVIC, H&EhlbT IS5 CPU uif EIAHE, MATEATLFEAEEE R
o S o T L
Remark 7: Since the module has a built-in dedicated HVIC, its control terminal can be directly

SililERBIFRIAEREEE
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connected to the CPU terminal without any isolation circuit such as optocoupler or transformer.

#VE 8: HZSHER AR FLEGER R Uy V. W
Remark 8: The negative pole of the bootstrap circuit should be directly connected to the U, V, W
terminals.

#VE9: FO RINWITEEA, HAZ T LM —2) 10kQ ) by A fH B H7 ]+5V/3.3V H .
Remark 9: FO is an open-drain type, and its signal line should be pulled up to a +5V/3.3V power
supply through a pull-up resistor of about 10kQ.

5 10: AP IERGRY, AL By CELRUIATRERL.
Note 10: To prevent false protection, the A, B, and C wiring should be as short as possible.

& 11: fRIPZRE% R1. C5 R A B BUREUTE 1.5~2uS. KW [ v] RERE & AT & IMAN [ i 2 /b
sef. @i R1. C5F/NAEZE, IRJEAMART,

Remark 11: The time constant of protection lines R1 and C5 is recommended to be 1.5~2uS. The
turn-off time may vary somewhat depending on the wiring. It is recommended that R1 and C5 choose
small tolerance and temperature compensation type.

#VE 12: PrA AR AL E R T RERSEIR IPM.
Remark 12: Position all capacitors as close to IPM as possible.

FVE 13: N TBIIERE AL, EREA S PANL Z I8 ) 51 L RS AT RERI L, HEFEAE P&NL S5~ [A] N
£)0.1~0.22uF f] MLCC {EAMHE N L2 o
Note 13: In order to prevent noise interference, the lead between the storage capacitor and P&N1
should be as short as possible. It is recommended to add about 0.1~0.22uF of MLCC low-frequency
filter capacitor between P&N1 terminals.

% 14: PN VNC i (9&16 D 78 IPM P CERTE —ie, ~MTE— VNC iy 7 1E8:3) GND, 55—
T RIS

Remark 14: The two VNC terminals (pins 9 & 16) are connected together inside the IPM, any external
VNC terminal is connected to GND, and the other terminal is allowed to open.

#7F 15: QRS @S PCB E W R R D)2 M, #H1E 5] RS2 3 D3RR 52, HESF
fd 5 R RE

Remark 15: If the control ground is connected to the power ground through PCB traces, the control
signal may be affected by the fluctuation of the power ground. It is recommended to use a single point
connection.
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Figure 14: Schematic diagram of package size

AEEW
1. MR T ety A R A &) 7 A 5 2 9 LA A A ACRE, E1Rmiim oy 5K, T B E S A E
7

2. JEKITEANE AT FAR, WA BERE 5 A R AR .
3. (EHBRCTHIE A ER I S LA B RV, 5 W s M B v SE
4. AU UH R EA TSR

NOTE

1. Jilin Sino-microelectronics co., Ltd sales its product either through direct sales or sales
agent , thus, for customers, when ordering , please check with our company.

2.  We strongly recommend customers check carefully on the trademark when buying our
product, if there is any question, please don’t be hesitate to contact us.

3. Please do not exceed the absolute maximum ratings of the device when circuit designing.

4. Jilin Sino-microelectronics co., Ltd reserves the right to make changes in this. specification
sheet and is subject to change without prior notice.

KRR
EHERBFRBBRAR
AFbl: ARG ERTTIRYIET 99 5
Mi4: 132013

HHl: 86-432-64678411

f£3: 86-432-64665812

Pk www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel: 86-432-64678411

Fax: 86-432-64665812

Web Site: www.hwdz.com.cn
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