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Intelligent Power Module

SPE15S60F-E

FES¥ MAIN CHARACTERISTICS

600V/15A =4 RET)EB
Vees 600V
+lc 15A
+lcp 30A
Ri& APPLICATIONS
o UKFHEZENL e Air-conditioning compressor
o T ELEHL « Refrigerator compressor
o RINZEAINAG « Low power inverter
o TMLEEZINL e Industrial sewing machine
FE R

o NE IGBT KTHAH, WEHAZ E.
e 600V/15A —HHIEARES, W BAKHFEIAE M-8R IGBT.
o IGBT UX5l: ik 600V HL PHE4, H iR &R,

B G RY, IR R R .
o WE(ES: XN RS G I iR AN A IR W
o HMINFED: 3% 3.3V&GVHINGE S, mHTFAHM.

FEATURES
e Lower arm IGBT emitter output, built-in bootstrap diode.
e 600V/15A three-phase inverter with built-in low-loss trench
gate-field stop IGBT.

4 Package

Nezs) 3

I =
vz 5
vizz)
wizy
Nu(20) 5

nvi19) 4
nwiis) £

PIN1-PIN25

{1)NC

(2vure

> (3)vvFB

3 (4)vWFB

= swe
B (s)vP
4 (Twe
¥ (8)vP1
3 (9)VNC
¥ (10)UN
B (11)VN
* (121wN
B (13)VN1
i [14)FO
3 (15)CIN
B (16)VNC
3 (17)voT

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

under-voltage fault.

¢ Input interface: compatible with 3.3V&5V input signals, high level effective.

T /5 2. ORDER MESSAGE

72 & f% B Product information

iT R 5 " " ‘ ‘
Ordor mumbor Fo-H B4R B e 3 % | B
Halogen-Free-Tube | Halogen-Free-Reel Marking Package Outline
2A01-0563-16 SPE15S60F-E N/A SPE15S60F-E | DIP25-DBC A
2A01-0631-16 SPE15S60F-E N/A SPE15S60F-E | DIP25-DBC B
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PR ZE Module diagram

IGBT1 1, P(24)

Vurs(2) DI
i I

Vvre(3) A

UV

) U(23)

é IGBT2 ==
Vwrs(4) &, Di2
i HVIC S
Ur(5) & § [ vi22)
Ve(6) IGBT3 DI3
We(7) |
VP1(8)
> 5 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 =
CIN(15)
Vne(16) L NW(18)

Vor(17)

A\

A\

U

B 1. BN R R S
Fig 1: Internal circuit
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Vi) aalvN

(11)VN
wn:m) i cuw w5 (12)WN
VN1(13 (13)VN1
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Fig 2: Distribution of pin
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TR AR &
Pin Number Pin Names Pin Description
1 NC %ﬁ.%
connectionless
U AR IRl v i
2 VUFB . .
U-phase upper arm drive power terminal
2 T 7 E Y
3 VVEB VMLﬁ%@%ﬁ%¥ _
V phase upper arm drive power terminal
T I 74 E Y
4 VWEB w *EL,%EIZKJ; P Yo _
W phase upper arm drive power terminal
U A B HE 5 w1
5 UP . . .
U-phase upper arm control signal input terminal
V BB HE S T
6 VP . . .
V phase upper arm control signal input terminal
W AH BB IS S 4 A\ T
7 WP . . .
W phase upper arm control signal input terminal
Zag-o NERE
8 VPL jiﬁﬁﬁﬁﬁﬁ?.
Control power terminal
2380 Y yhu
9 VNG IR GND 3
Control power GND terminal
U A 5 5 5\ 1
10 UN . . .
U-phase lower arm control signal input terminal
V B SE S AT
11 VN . . .
V phase lower arm control signal input terminal
WA E 5 A T
12 WN . . .
W phase lower arm control signal input terminal
13 UNL Pl LU 1
Control power terminal
IS7 A L
14 FO A 3T
Fault output terminal
15 CIN FELIE DR ik . PR AR 0 i
Short circuit protection trigger voltage detection terminal
P JE GND i
16 VNC Control power GND terminal
17 VOT R PEE AU i 4
Temperature detection output terminal
18 NW W A NE IGBT R I i
W phase lower arm IGBT emitter terminal
19 NV V HTFE IGBT R4 T
V phase lower arm IGBT emitter terminal
20 NU U M NE IGBT KMt
U phase lower arm IGBT emitter terminal
AN T
21 W W AR H T .
W phase output terminal
29 Vv VA T
V phase output terminal
23 U U A H 35
U phase output terminal
TOAR 25 BV A\ i
24 P ; . .
Dc input terminal of inverter
25 NC TS

connectionless

fRAS: 202209A

3: MBS HIThREE R
Fig 3: Pin function
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BRAKBUEME (Ti= 25C,FRARRRRULYD
Absolute Maximum Ratings

Y AF# 4y Inverter Part

(Tj= 25°C, Unless otherwise Specified)

w5 A X BUEE LA
Mark Project Condition Ratings Units
LA R RiFF P-NU, NV, NW 2 i
Vce . 450 \%
supply voltage It applies between p-nu, NV, and NW
IR CERIED FIFIF P-NU, NV, NW Zd]
Vcc(Surge) . . . 500 \Y
Supply voltage (including surge) It applies between p-nu, NV, and NW
B FR- R 1 ) R
VcEs . / 600 \%
Collector to emitter voltage
. B R AR Tc=25°C (Tc MK NE 4 15 A
=l Collector current TC = 25°C (see Figure 4 for Tc test method)
ol SEHRAR (D Tc= 25°C, fkafoe /M 1ms 20 A
=er Collector current (peak) TC = 25°C, pulse width is less than 1ms
b LR IhHE Tc=25°C, Mgk 39 W
¢ Collector power consumption TC = 25°C, single chip
zhE WLASTE 1
Tj o Lt 1) -40~+150 °C
Junction temperature (See note 1)

£ 1 IPM IR G R KBUESE RN 150°C(@F IR Te< 100°C). AT, A T HifE IPM 121724, SRMIRET Tiav)

125°C (@i 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).

B #H|#4 Control Part

=) i H X WUEH LA
Mark Project Condition Ratings Units
Vos MR ) LR R T UFB — U, VFB-V, WFB-W Z[f] 0 v
Upper arm control supply voltage Applied between UFB-U, VFB-V, WFB-W
Vv 25 1l PR P S BT VPL1-VNC Z[8],VN1-VNC Z[d 20 v
D
Control supply voltage Applied between VP1-VNC,VN1 - VNC
[IVNERELN S RLFF UP, VP, WP, UN VN ,WN-VNCZ [f]
Vin ) . -0.5~VD+0.5 \Y,
Input signal voltage Applied between UP, VP, WP, UN, VN, WN-VNC
TR L F BT FO - Vnc ZIH]
Vio i B 4 HL . NC 0.5-VD+0.5 v
Fault output voltage Applied between FO-VNC
o g 4 PRI FO i 7N HAH 15 A
Fault output current FO terminal sink current value '
VRS I s - 2 I8
Ve CENTRIIETTE TN %E . Jjﬂ%% CIN — Vnc Z[H] 0.5-VD+05 v
Input voltage of current detection terminal Applied between CIN-VNC

SilERBFRIDERZE
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BARY Total System

T T H XA e E XA
Mark Project Condition Ratings Units
R LR ORI (RS Vb = Voe = 13.5 ~ 16.5V
V i= ° Nl
ceeRom Power supply voltage Tj=150°C, LHE, WFAT 2us 400 v
Self_protectlon range (short c"'cu't) TJ = 150°C, no I’epetltlon, time is less than 2us
) IEMI =y =]
Tc PURILRG LSRRI -20°C<Tj £150°C -20 ~ +100 °C
Module working temperature
i 7 Ve
Tstg AT / -40 ~ +125 °C
Storage temperature
%Y ; ol kil e Y|
_ iR E_éz&GOHz AC 1535 E_?a%ﬂ AN e }#z@
Viso . . Sine wave 60Hz, AC for 1 minute, between pin 1500 Vrms
Insulation withstand voltage .
and heat sink
TR T
O o
ra i
= 7 |
D C an
=N /
o[ 1] .
O T O -‘-—‘-'“TC;%EI:NH"LE,.\
BhimT
Bl 4. FE To Ml
Fig 4: Case Temperature Measurement
#PH Thermal Resistance
5 B gE| A RAME | MY | RORME | B
Mark Project Condition Min. Typ. Max. Unit
i) P A IGBT Joff ,
Rth(j-c)Q g B FE A - - 3.2 °C/W
" . 7 Single IGBT element
Junction to case e —
Rth(j-c)F thermal resistance HA FRD Fuff . i 4.0 oC/W
Single FRD element
SililERBFRIGERETZO
H}izt: 202209A JILIN SINO-MICROFLECTRONICS 0, LTD 5/18




@@ SPE15S60F-E

BASSFHE (Tj=25°C, BRaARRR )
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAF Inverter Part

w05 i H oA BME | AE | BOKME | AL
Mark Project Condition Min. Typ. Max. Unit
Vb = Vps = 15V 175 23 v
sl S R ik Vin = 5V, Ic =15A, Tj= 25°C ' '
VCEsay Saturation voltage between ~ ~
collector and emitter Vb = Ve = 15V ) 1.95 ) v
Vin =5V, IC =15A, Tj=125°C
FWD IF i) Sl L .
VE I Vin =0V, lc=-15A, Tj = 25°C - 1.3 1.9 \
FWD forward voltage
ton - 700 - ns
tcon) S e Vee = 300V, Vb = Vos = 15V, - 250 - ns
KB (&3 2)
- - ns
toFF Switching time (Note 2) Ic =15A 800
te(orR) ViN = OV-5V, i3k - 60 - ns
ter - 175 - ns
Eon Fi@E4FE  Turn-on loss Ic = 15A, Vce = 400V, Vb=Vps = - 1200 -
15V,Re = 22Q, L = 1.0mH, Tj = ] 210 ] ud
Eoff KWk Turn-off loss .
25°C
A2 A B S A IR PRI Vee= Vees  Tj=25°C - - 75 uA
Ices Collector to emitter leakage
—_ — ) - - 1
current Vce= Vees  Tj= 125°C mA

HYE 2: ton T torr WHEIKBN IC PIEAEHIZEIRIT (). tcon F tcorm A& IGBT H & #9345 & [ THIRBIAR 1 R I FF ST fR) o T AL
K 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.

1007%ic100%Ic
afppelu— Lo o
VCE /\ Ic Ic A Vce
————
| o
VIN "] vin
ton o ~
tcony forF : 4
VINON) 10%Ilc 90%Ic  10%VCE 10%VCE aom 10%Ic
@) JF§i (b) Kl

Bl 5. JFoRHE] & X
Fig 5: Switching Time Definition

Sl lEREBFRNERIE
H}iztg 202209A JILIN SINO-MICROELECTRONICS ©O, LTD 6/18




Jir)

SPE15S60F-E

434> Control Part

05 5 H oA B/ MA | JE | BORME | AL
Mark Project Condition Min. Typ. Max. Unit
Vo Has Vb = 15V
Ip ) VP1-VNC - - 1 mA
Vb Quiescent Current VIN =5V
VoB i L Vos =15V |UFB - U, VFB -V,
IoB ) - - 550 uA
Vbe Quiescent Current VIN =5V WFB - W
Vsc =0V, FO Jili#id 10K H
[E Y
i 4.6 - - v
Vron F ﬁ%ﬁ;iﬁ"&t%% Vsc =0V, FO pinis pulled up to
ault outputvoltage 5V through 10K resistor
VroL Vsc =1V, lIrFo=1.5mA - - 0.5 \%
FELI 1E v ik % B
Vsc, TH+ Short circuit forward trigger Vb = 15V 0.445 05 0.55 \
threshold
UVop fi % B Trigger level 8.0 10.0 11.0
Nlie P ok N
UVor RIKIE ORI 3] S r#F Reset level 100 | 11.0 | 120
Power undervoltage protection - - \%
UVbsep contro fil & HL>F Trigger level 8.0 9.0 10.0
UVDBR S HT Reset level 9.0 10.0 11.0
13 A oy i
T E&ﬁﬂiﬁuﬂjﬂikﬁjuf% ) ) 65 i uS
Fault output pulse width
FFJA A B N 3T UP,VP,WP,UN,VN,WN
VIN(ON) O - 2.3 2.6
Turn on threshold voltage A VNCZ [a] Vv
v R W B B HE R Applied between UP, VP, WP, 1 14 ]
O Turn-off threshold voltage UN, VN, WN and VNC '
v R, & 3 Tc=90C 2.63 2.77 2.91 v
oT
Temperature output, remark 3 Tc=25C 0.88 1.13 1.39
S (L o
oTt IR AR | LVICH & 120 130 140 .
Over temperature protection LVIC temperature
i PR AP IR LVICIR i FE
OTrh Over temperature protection LVIC Hysteresis temperature - 10 - C
hysteresis
BSD PR HLFH
Resp o ] 75 90 105 ohm
Built-in limiting resistance
#31 3: IPM ) VOT frth Rtk th 2k 152 % & 6.
Remark 3: Please refer to Figure 6 for the VOT output characteristic curve of IPM.
Sl lEREBFRNERIE
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40
38
36 M
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24 A AT
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32 zd
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< | LA
%25" T e e e s ol ) e e s s o i s B ', /I
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Pz . &
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20 //
—
17
18 4
16
60 70 80 90 100 110 120
LVC temperature (°C)
K 6.1: VOT it ik i 2%
Figure 6.1: VOT output voltage curve
foval I
IPM (fiLvIC s <1
1
1
1
]
1
]
1
. 'V,
zI]EZI'I 2 oT l
FEES ¢ MCU

Ref 'Vie!l S5kQ J,
);I ;

Kl 6.2: VOT %ith H itk
Figure 6.2:Vor output circuit

(1) fEAIREE M ThRERS, 7 VOT SIBLER T4 5k Q P, JToA# OTP Thig: fREF VOT 3l
M CGIERD O, TLMEH N EAEILITIRE, AR LDh A2 Al LVIC T THse B,
EIFABENS DA Fr ARG THE M A RN

(1) When using the temperature monitoring function, the VOT pin needs to be connected with the
pull-down 5k Q resistor, and there is no internal OTP function; When keep the VOT pin open (no
connection). the internal overtemperature shutdown function can be used. The internal over

Sl lERBFRNERL S
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temperature shutdown function is realized by detecting the temperature rise of Ivic, which can not
effectively respond to the rapid temperature rise of power chip.

(2) 1£ 3.3V L ISR B 28 LA VOT i, VOT % 7E IR bt pRisy, ml BEAR 4 1) H

PELE 3.3V, WUR R Gl R a2l &%, @ UWCERS i YA VOT it 2 8] i) In N A AR, TRl
1B 3 L AR

(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.

##H TIEL M Recommended Operating Conditions

5 mH A wME | B | RORME | A
Mark Project Condition Min. Typ. Max. Unit
CER/LENES BT P—NU, NV, NW Zd]
Vce ) 0 300 400 Y,
voltage Applied between P — NU, NV, NW
v 2 | LR B MFIF VPL-VNC 2], VN1-VNC 15 v
D - -
Control supply voltage |Applied between VP1-VNC, VN1-VNC
. . M F VUFB - U, VVFB -V,
B R n
VWFB-W Z [H]
Vbs Upper arm control power ] - 15 - \%
Applied between VUFB-U, VVFB-V,
supply voltage
VWFB-W
\ BWE AR, Te<=100C
FEX 1 o .
tdead ) Corresponding to the input of each 1 - - us
Dead time
bridge arm, Tc<=100C
PWM 43 -20°C<Tc <+100°C
frwm - - 20 kHz
PWM frequency -20°C<Tjs+150°C
N TPNEREY U ON 1 - - us
PWM Minimum input signal pulse
_ OFF 1 - - us
width
Y=l
Tj | i - -20 - 125 C
Junction temperature
Sl lEREBFRNERIE
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U4 Mechanical properties

WiH At RAME | BARME | RORME | B
Project Condition Min. Typ. Max. Unit
24 Installation torque 24T R~F: M3 Screw size: M3 - 0.69 - N-m
wilFiE Design flatness e 7 Figure 7 -50 - +120 um
H 2 weight - - 9 - g
./ \\
.
I | I |
RN © |
LN i~
= C
I |
Lo ! !
Vo | I
N/
Al :
| |
[ l
K o —
( | T o ]
Bl 7. A
Figure 7: Flatness detection position
M F+EF Application Guide
{33kt B Timing diagram of protection function
BNES
rr
] ri
CRIPEBIRS o i — s
—UﬁY—__X___— Ve B
HiREE / al AR ﬁvﬂ
vV = o v Y
SR Y | L i _ﬁ_m
\d v
BEEHES »

8: R PRy B (kA1)

Figure 8: Timing diagram of undervoltage protection (low side)
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al: HEHE BT ik BRI RERE A, BN — DRSS ST ANZ & 5 3his 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: IEH 217 IGBT JFJE H I Hif.

a2: Normal operation: IGBT turns on and loads current.

a3: KRR s (UVDY).

a3: Undervoltage detection point (UVDt).

ad: NENRA 4155, IGBT B2 RHPIRE.

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

ab: ks TS

a5: Fault output is on.

a6: KJEMKE (UVDr).

a6: Undervoltage recovery (UVDr).

a7: IEHIZAT: IGBT Sl I m#k i 2 it

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

LN RS

———— LL

O 97 e BIA A 4

| -
UVoper f /
- T (7 e (o W T e tg‘_
HEDETENES Ubber— = — —
1

\J

2
—\ :ﬁ’  / \
EDH I H A 4 II \ II \ \

i HELY R e o4l

I i 4 12 1 T
(U TR

Bl 9: RIELRYI 7 (i)
Figure 9: Timing diagram of undervoltage protection (high side)

bl: HUEHEE BT HiZdE EABIRERE AL 72N —DNRIEE SRHAT AT 22K 5 301817 .

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 : IEWIZAT: IGBT Sl H:hnEk i 2k it »

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

b3 : RIEMN (UVDBL).

b3: Undervoltage detection (UVDBHt).

b4 : NEANZAAMET, IGBT #2KHPIRE.

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

Sl lEREBFRNERIE
H}iztg 202209A JILIN SINO-MICROELECTRONICS ©O, LTD 11/18
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b5 : KAk E (UVDBI).
b5: Undervoltage recovery (UVDBI).

b6 :

S—

17: IGBT Sl I n# o 3 i .

EHiz

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

cl
cl
c2
c2
C
c3
c4
c4
c5
c5
c6
c6

w

R EAEE PN
c7
yaa
L)
SRy PR ik A :
i f 2R 0 e
AY
IGBTH -2 44 Bt
) sfulfs 3
T
\J
hﬁ il |t;;'ri'. [/\
Y74 g
f1
o3 I PEL T R I scr/ ﬁ p/\
CRI ] 77 83
St IR ERS |
L

LI

Bl 10: #Edg R B (RES&TRmD
(A3 AN 73 IAL H PR )
Figure 10: Timing diagram of short-circuit current protection (only suitable for low side)

(Connected via external shunt resistor)

: IEHIBAT IGBT FIBE
: Normal operation: IGBT conducting current.
DRI (CIN filZ 38 .
: Short-circuit current detection (CIN trigger).
IGBT IR gz ) 5 .
. IGBT gate is forcibly turned off. c4: IGBT is turned off.
. IGBT XK.
: IGBT is turned off.
; EARRER HE N SR OTIRIE AT Wl S S Bk 58 g Tro=65us..
: The fault output timer starts to run: The pulse width of the fault output signal is TFO=65 us.
D HINL” D IGBT 2K
: Input "L": IGBT is off.
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c7: A “H": IGBT Jtill, {Ha2bs(E S/EHMIE, IGBT AN,

c7: Input "H™: The IGBT is turned on, but the IGBT is not turned on during the fault signal.
c8: IGBT XHfi.

c8: IGBT is turned off.

N OB Input/output interface circuit

_?‘ 5V line

§ 10k0) DIPIPM

UP.UP .WF‘.U.‘i.VN .wn
MCU D
- 7 [ Fo

3 1
7177- Vie(Logic)

B 11: HEER MCU 4 N\ 2 0 A g
Figure 11: Recommended MCU input and output interface circuit

FUE 4. T PWM gz i 07 20RS r S2 A F % R BEL BT S 2R AR W BEL BT, RC R R AT e 221k
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.

FVE B: RN ERIFRER CMOS B LSTTL %t AHIT T«
Note 5: The logic input must match the standard CMOS or LSTTL output.

AP EFHEEL  Shunt resistor wiring

IPM

LR <10nH (BEHF—FFE=3m.
B=10um F=1TmfIiRM B R )

'VNC NY [ Ot 1

NW O’

S H

b
ERBASEHY
Z M RREE

12 5% % A BH BT 2 S

Figure 12: Precautions for bypass resistance wiring
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BRI FHEERE  Typical application circuit diagram

Bootstrap negative electrodes

should be connected to U VW
terminals directly and separated
— P24) l .| from the main output wires
C1D1CZ | Vurel2) IGBT1 E
IE“__T_‘ i
KT
Visa(3) Ui23)
T | /4
ruj ,
IGBT2 i2
Wura(4)
ﬁ% i HVIC
Ur(5) vizz)
[ - W
w(6) IGBT3 \!
Di3
prm
! —
Vei(8)
Wi21)
CtrFL L - +
2 vt —;/4
o IGBT4 | 3
c Un({10)
IVN(H}
NU(20)
IWH{12} .
IGBTS
sV Di5
I
g Fol14) e
NV(19) 9
IV"-‘T{WJ IGBT *—*
5k0 % D
Built-in tempefature f —
output type orfl ¢ Via(13 NW8) Long wiring hefe might
Y Y Crp1k et B ) cause short cincuit failure
L Vie(18) Long wiring here might cause SC c
- " lcw (15) |!evel fluctuation and malfunction
- : 1B h
Long GND wiring here might Lo R Shunt
generate noise to input signal and T resistor
cause IGBT malfunction A PE— ’r\'l‘ _____ >
Control GND wiring Pawer GND wiring

P 13: SR R
Figure 13: Typical application circuit

#HUE 6: WA EA R 1IC NEERA A MR BT IERAEREIE, AT LS W] RER
M RC LA, U R4 AF 5 14 BT I8 A 5% b bR A8 L s Y 1
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.

fRAS: 202209A
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FVE T HTEHRNE 7L HVIC, JLEHlE RS CPU i1 EEAHIE, AT EARMOEREEA L
A5 B R

Remark 7: Since the module has a built-in dedicated HVIC, its control terminal can be directly
connected to the CPU terminal without any isolation circuit such as optocoupler or transformer.

B/ 8: HE WM BEEERES U, V. W I,
Remark 8: The negative pole of the bootstrap circuit should be directly connected to the U, V, W
terminals.

#1E9: FO BIRBITIA, HAF 5 LRHEN — 2y 10kQ () Ehr B fH_EHi 3+5V/3.3V HL.
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.

#VE 10: APRGRY, AL B CHELNIRATRERL .
Note 10: To prevent false protection, the A, B, and C wiring should be as short as possible.

11 R RL. C4 ] HUE ORI 1.5~2uS. i 4] v] Gefl 4 i 2k 1A [\ 1 2 /0
il . @I R1. CAEFR/INEZE, IEFMERA.

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.

H/E 12 FrA A A E R REIFELT IPM.
Remark 12: Position all capacitors as close to IPM as possible.

FVE 13: AT PR E TR, EReHA S PANL ZIH 151 &R AT RERIHE, HEFELE P&NL i+ AN
#) 0.1~0.22uF ] MLCC &R 8 8 FLZS
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.

#E 14: PIAS VNC 3 (9&16 D) 72 IPM A CIEHEAE—#E, SMEE— VNC i 4% 5] GND, 55—
I VIR

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.

& 15: W yEfHIES PCB &L HuE 2 Th R i, GG S RS 2R R AR, 5
fS B R

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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A EEEEE Outline package drawing
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Bl 14.1: HERSNREE
Figure 14.1: Schematic diagram of package size
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Kl 14.2: HERSRERE
Figure 14.2: Schematic diagram of package size
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AEEM
1. SRR T B A IR w7 5 o v B M B AR, TR Ty 2, T B i 5 A
[

2. WSERIENEAE RS, WA SRS 5 AR AR
3. RSB E ANEGE L A I A X B O KBUE AL, 15 U i AL R SR
4. ARULAF WA RA AR EA 7RIS AL

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.

BKEARN
EIER B FRRIBBIRAR
Ak HRE E AT RIIE 99 5
fi%%: 132013

MHLl: 86-432-64678411

f£H: 86-432-64665812

Mk 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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