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Intelligent Power Module

SPE10S60E-DZ

FES¥ MAIN CHARACTERISTICS

600V/10A =FAEHFE ReThHR L
Vs 600V
+Ic 10A
+Icp 20A
):: 7 APPLICATIONS

o LGN
o VKFAIRGHL
o (RIhFRAIG:

e Air-conditioning compressor
e Refrigerator compressor

e Low power inverter

FrEREE
o NE IGBT KA, WEHAZ WE.
e 600V/10A —AHIASES, W E(RIFEIAEM-%E LA IGBT.
o IGBT IK#)) 1C Sk i I iyl HE ST A4, 45ibi) B IR ) R AR 3
K GI3D PRy, RR R .
o MBS S XN RN G R0 YR KRR .
o MANEL: W& 33V&SVHEANGES, EHETFHER.

FEATURES
e Lower arm IGBT emitter output, built-in bootstrap diode.
e 600V/10A three-phase inverter with built-in low-loss trench
gate-field stop IGBT.
o IGBT drive IC: High voltage high-speed level conversion, power

45 Package)
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DIP28-DBC

supply under-voltage protection, short circuit (overcurrent) protection, Over temperature protection and

temperature output.

e Fault signal: Corresponding to SC fault ( Low-side IGBT), UV fault ( Low-side supply).

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

1T 521 5. ORDER MESSAGE

7= i {8 B Product information
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Halogen-Free-Tube Halogen-Free-Reel Marking Package
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B REE Module diagram

J, P27y
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Fig 1: Internal circuit

O U O Eeorw rende O U O Eﬁ
VUFS(2) = (2)VUFS
VUFB(3) @ =_——Tm (3)VUFB
EB- (26)U u(z6) dH i
VVFS (4) —m (4) VVFS
VVFB(5) = Tm (5)VWIB
HE- (25)v V(25) - i
VWS (6) = (6) VTS
VIFB(T) E=_—Tm (7)VWFB
O O T 2ow W(24) - f
UP(8) =i (8)up
VE(9) = qm (9P
WP(10) = aoe
vPL(11) 23)NU NU(23) = (vl
) TR (23) i = i
UN(13) = (1
VN(14) =g (14} VN
WN(15) . —=———1m (15)WN
W1 (16) - o Wie2) g5 =] (16) VN1
FO(17) @ = ——Tm (7F0
CIN(18) O O =D (18)CIN
UNC(19) _ = 1o (19)VNC
VOT (20) O m\ O eow - wWEeD - m\ =m (20)vor

JEEF T5E

B 2. RG] A s S
Fig 2: Distribution of pin
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B RIS B R4 AR RN
Pin Number Pin Names Pin Description
1 NC 9ﬁ£§%§
connectionless
5 VUFS U AH b Il F it
U-phase upper arm drive supply GND terminal
R T 55 P Y
3 VUFB Umiaﬁéﬁﬁ%¥ '
U-phase upper arm drive power terminal
4 VVFS VR RS R T
V phase upper arm drive supply GND terminal
RETI 7 i
5 VVEB Vmia%@%ﬁ%¥ '
V phase upper arm drive power terminal
] VWES W _EFTHE) IR T
W phase upper arm drive supply GND terminal
R TY 5% M \%”"
; VWEB w *ELE,%EEjJ%d?Jﬁﬁ? '
W phase upper arm drive power terminal
U A BB EHE 5 R T
8 UP . . .
U-phase upper arm control signal input terminal
VA B EHNE TG T
9 VP . . .
V phase upper arm control signal input terminal
o wp WA LRI S A T
W phase upper arm control signal input terminal
23 | VB
1 VP1 il e Y 5 .
Control power terminal
Zagso| v s
12 VNC PR GND it
Control power GND terminal
U A G S A T
13 UN . . .
U-phase lower arm control signal input terminal
V AH B HNE TG T
14 VN . . .
V phase lower arm control signal input terminal
WA B S S5 AT
15 WN . . .
W phase lower arm control signal input terminal
Control power terminal
17 FO ﬁh%&%?
Fault output terminal
LB DR i A FEL A DN
18 CIN _— . . . .
Short circuit protection trigger voltage detection terminal
25 2 E prm
19 VNC iﬁﬁﬁﬁﬁiGND.ﬁ?f
Control power GND terminal
vH BF & ‘T\” \;u.x
2 VOT mﬂQ@vEﬁﬁmﬁF .
Temperature detection output terminal
51 NW W AHTE IGBT A5+
W phase lower arm IGBT emitter terminal
2 NV V AR IGBT RS+
V phase lower arm IGBT emitter terminal
o NU U A M IGBT R HHkIG T
U phase lower arm IGBT emitter terminal
AN L
" W W *Eiﬁuﬂjlﬁﬁ¥‘
W phase output terminal
5 VR T
5 \% .
V phase output terminal
U A%
26 U .
U phase output terminal
WSS LU I 5
27 P . . .
Dc input terminal of inverter

fiRA: 202607A
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BARBEME (T=25°C, KAk D
Absolute Maximum Ratings (Tj=25°C, Unless otherwise Specified)

WA E S Inverter Part
s i H P WUEE L)
Mark Project Condition Ratings Units
LY AL LT P-NU, NV, NW Z [f]
Vee . 450 Vv
supply voltage It applies between p-nu, NV, and NW
RS CEIRTAD FIHIF P-NU, NV, NW i
VCC(Surge) . . . 500 \Y/
Supply voltage (including surge) It applies between p-nu, NV, and NW
N S
Vees R 7;2%&!1 CEYEN , 600 v
Collector to emitter voltage

ol LR AR Tc=25T (Tc ML %K 4 10 A
—° Collector current Tc = 25<C (see Figure 4 for Tc test method)

5 e AR IIHE Tc=25C, HaA - W

¢ Collector power consumption Tc = 25<C, single chip
ol G (AR Tc=25C, ke /T 1ms 20 A
= Collector current (peak) TC = 25<C, pulse width is less than 1ms
. il (WA&E 1)
-40~+
i Junction temperature (See note 1) 40-+150 T
tsow L BRI SZ I R] VCE =300V, TJ =25 <T, VCC = Vhoot = 15 V, : us
Short circuit withstand time, VIN=0to5V

FIE 1 IPM DS S BOKEUE 4R N 150 C(@K R Te< 100°C). 4RI, N THIMR IPM igfr2 4, ZRRIRET Tiv) <
125C (@F 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).

¥ H1# 2 Control Part

ihe) i H A WUEE LA
Mark Project Condition Ratings Units
Von A s ] YR R FLFF UFB - UFS, VFB-VFS, WFB-WFS 2 i] 20 v
Upper arm control supply voltage Applied between UFB-UFS, VFB-VFS, WFB-WFS
Vo et I EREENES RiHF VP1-VNC 8, VN1-VNC Z[d] 20 v
Control supply voltage Applied between VP1-VNC,VN1 - VNC
A\ f22 : 9 - 7 [A
Vin iau)\_ SR NN Fjﬁ_!ﬁ UP, VP, WP, UN ,VN ,WN-VNC [] 05-VD+05 v
Input signal voltage Applied between UP, VP, WP, UN, VN, WN-VNC
IS " y _ kY ‘El
Vio e Byt HL Fjﬁs? FO - Vnc 2] 05-VD405 v
Fault output voltage Applied between FO-VNC
ko i By S R FO i TIR A HLIRE 15 A
Fault output current FO terminal sink current value '

N7~ \T:ﬂ \;u.. oA < LI
CERTR Rl bt TPANGERE RET CIN=Vne ZIH

Vsc Input voltage of current detection . -0.5~VD+0.5 \Y
terminal Applied between CIN-VNC

Sl lERBFRGEELE
)#}iz[g: 202607A JILIN SINO-MICROELECTRONICS CO. LTD 4/18




Jir)

SPE10S60E-DZ

/RS Total System

s miH XA WUEE L)
Mark Project Condition Ratings Units
RYE AL A IRl (R Vb =Voe =135~ 16.5V
Vv i= [ SRl
carmen Power supply voltage self-protection Ti=150C, E&EL, Ml 2us 400 \4
range (short circuit) Tj = 150<C, no repetition, time is less than 2us
FHE R TAEFRMAE
Te BURIEH LAEST IR -20°C<Tj <150°C -20 ~ +100 <
Module working temperature
el
Tstg EATERE / -40 ~ +125 T
Storage temperature
IEZ60Hz, AC L4735, TEFRBIAIEH T 2 [
. i 9221& z 3 f_?a?ﬂ IAHL )#Z__H
Viso Lo Sine wave 60Hz, AC for 1 minute, between pin 2000 Vvrms
Insulation withstand voltage .
and heat sink
1 ’
O ) O
= f N—F \
j C [ 1 Jud
g;/ ;"_i;— /
- ~
LA Te AT A
IGBT. M
Bl 4. 58l Te MR
Fig4: Case Temperature Measurement
#FH Thermal Resistance
g s F RAME | MY | BRORME | A
Mark Project Condition Min. Typ. Max. Unit
RINGQ | 4 A AL T 1GBT el 39 oW
-C -~ AR T N AR - - * -
" ) o Single IGBT element
Junction to case - —
. ¥ FRD Jiff
Rth(j-c)F thermal resistance . 43 . /W
Single FRD element
SiliilEREBEFRIAEREE
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HASSRFE (Tj=25°C, BRAEsmR)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAEER 4 Inverter Part

5 i H M BAME | AUE | RORE | R
Mark Project Condition Min. Typ. Max. Unit
Vb = Vps = 15V L85 v
AL S R A AR Vin = 5V, Ic =10A, Tj= 25C '
Saturation voltage between
Ve : Vb = Vps = 15V
collector and emitter _ 2.05 B v
Vin = 5V, Ic =10A, Tj= 100C
FWD IE[q] 5@ & :
VE ViN=0V, Ic=-10A,T]j=25<T - 15 - v
FWD forward voltage
ton - 580 - ns
teon e - Ve =300V, Vo = Vos = 15V, - 120 - ns
; FEORETIR] (%3 2) ] 550 ] s
OFF Switching time (Note 2) lc =10A
teor Vin = OV-5V, 514, - 70 - w
trr - 85 - ns
2 U B S AR FRL R Vee= 600V Tj= 25T - - 75 uA
Ices Collector to emitter leakage
— i - - 1
current Vce=600V  Tj=125<C mA

FVE 20 ton M torr GRS IC WEAEMMAEIRITA].  toony) A toorr s IGBT H S E4S 2 T IAIRSH 44T I TF el 18] . 00
K s.
Remark 2: tox and torr include 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
l._ t—
Vce /\ Ic [ A Vce
—— g
i J e
VIN VIN
fon ] =
tcon torF ; -
VIN©ON) 10%Ic 90%ic  10%VCE 10%VCE R 10%Ic
(@) JF i OESU

B 5. FFoRi A RE X
Fig 5: Switching Time Definition
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#H1# 4 Control Part

s HiH XA BUME | AU | BORME | AL
Mark Project Condition Min. Typ. Max. Unit
Vo FES IR Vp =15V
Ip VP1-VNC - - 1 mA
Vb  Quiescent Current VIN =5V
VB i R Vos =15V | UFB-U, VFB-V,
IpB - - 550 uA
VDB Quiescent Current VIN =5V WFB - W
Vsc =0V, FO fiiEid 10K Hi[H]
Lfizsv
Bl : 4.6 - - A%
VFoH Faiﬁﬁjﬁuf\%t}a . Vsc =0V, FO pin is pulled up to
P g 5V through 10K resistor
VroL Vsc =1V, Iro=1.5mA - - 0.3 \%
LIt 1 1) ik 2 0
Vsc, TH+ Short circuit forward trigger Vp = 15V 0.445 0.48 0.515 v
threshold
LI A7 1) ik 2 R A
Vsc, TH- Short circuit negative trigger Vo= 15V 0.2 0.4 ) v
threshold
UVop filh & FELSF Trigger level 9.0 10.0 11.0
NrEVixd Pt
UVor IR RG] ST Reset level 100 | 1.0 | 120
Power undervoltage protection - - A%
UVoeo contro fish & B8P Trigger level 9.0 10.0 11.0
UVber S ArHSF Reset level 10.0 11.0 12.0
IS A Y dl_‘.—:
Tro vl ﬁﬂﬂwﬁFAE ) i 65 i uS
Fault output pulse width
Vinion TFR B E S T UP,VP,WP,UN,VN,WN i 21 26
©N Turn on threshold voltage 1 VNCZ[H] ' ) v
KT IR AE FEE Applied between UP, VP, WP,
VIN(OFF) 0.8 1.4 -
Turn-off threshold voltage UN, VN, WN and VNC
TR, &7 3 Tc=90°C 2.63 2.77 2.91
Vor \%
Temperature output, remark 3 Te=25°C 0.88 1.13 1.39
B AL M=
oTt iR Ry | LVICHRZ 100 120 140 oC
Over temperature protection LVIC temperature
i PRI H LVICR i
OTrh Over temperature protection LVIC Hysteresis temperature - 10 - °C
hysteresis
BSD B it H1FH
Resp o . - 240 - ohm
Built-in limiting resistance
#3E 3: IPM ¥ VOT firthfe ikt 25 S % 16 6.
Remark 3: Please refer to Figure 6 for the VOT output characteristic curve of IPM.
SiliilEREBEFRIAEREE
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3.5 /
/////

3 = ;
+5°C

2.5 Bt

3
AN\
\

. ;/
i

R
AR

0.5
10 20 30 40 50 60 70 80 90 100 110 120

Temperature [C]

Bl 6.1: VOT Hitth B 5 £k
Figure 6.1: VOT output voltage curve

IPM fILVIC fpai <

1

1

| <
1 i

! i

{EE{E% éVOTE """ %’ """ MCU
Ref Wi L S5k0
: E_ ____________ 777

Kl 6.2: VOT %t H itk
Figure 6.2:Votoutput circuit

(1) AR ThRERS, 5 VOT SIS R4z 5kQ WL, JoAHE OTP Thfg: X4{R+F VOT 3l
s R , WTLMERNGEIERENLDIRE, WasEREIID) R ZEd el LVIC B seili, €
FEASBE S D300 Py (R IR G T HIR R R AT R N

(1) When using the temperature monitoring function, the VOT pin needs to be connected with the pull-
down 5kQ 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 temperature shutdown function is
realized by detecting the temperature rise of lvic, which can not effectively respond to the rapid temperature rise
of power chip.

Sl lERBFRGEELE
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(2) 7£ 3.3V B HLEC ) 85 LA VOT I, VOT iyt #E i B2 BT Py, AT el 42 i

PR 3.3V, MR ARG MRS, @UEISH A VOT i th 2 18 B — AR, FHTBs
RIS URGENESE 787 NS
(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.

W T/E4MH Recommended Operating Conditions

e I gE| A wOME | RME | BORME | B
Mark Project Condition Min. Typ. Max. Unit
CRTCENES AT P—NU,NV,NW i
Vee ) 0 300 400 A%
voltage Applied between P — NU, NV, NW
2 ) L Y50 L FFF VP1-VNC Z i
Vb ) 13.5 15 16.5 A%
Control supply voltage Applied between VP1-VNC
. N F VUFB-U, VVFB -V,
P R o
VWFB-W Z[f]
Vbs Upper arm control power supply ) 13.5 15 18.5 v
Applied between VUFB-U, VVFB-V,
voltage
VWFB-W
\ BN BL, Te<=100°C
BE X it ] , ,
tdead Corresponding to the input of each 1 - - us
Dead time )
bridge arm, Tc<=100°C
PWM i -20°C<Tc <+100°C
frwMm - - 20 kHz
PWM frequency -20°C<Tj<+150°C
B/NRINAE 5 ikt 5 2 ON 0.7 - - us
PWM Minimum input signal pulse
? sp OFF 0.7 - - us
width
L8
Tj i - -20 - 125 °C
Junction temperature
Sl lEfEFREERLE
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HUBRHRFE Mechanical properties

i H A B/ME | MBME | BORME | A
Project Condition Min. Typ. Max. Unit
ZBEHSE Installation torque BRL2ETR~F: M3 Screw size: M3 - 0.69 - N-m
WP Design flatness L 7 Figure 7 -30 - +80 um
HE weight - - 6 - g
—_—
—
s
PTA
Eﬁf‘
[ = T——\\ 1
Bl 7. P EE AL B
Figure 7: Flatness detection position
SlERBIRIGERELE
)#)iz'_(: 202607A JILIN SINO-MICROELECTRONICS ©OL LTD 10/18




n
@@ SPE10S60E-DZ

N F$8Rd Application Guide
R ThEERT B Timing diagram of protection function

il gl

BAES \_ u

RIFBERS

™
e Y

HEEE / k_w\/

L

v =2

ad
1
BB Y ’ \ j
v 4
WEEHES

B 8: RS ARY I B ()

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

al: BRJEHE ETF: HiZiE ETFBIRIEE S, 72N — DRIEE S RIT BHZ LR 5 s 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: IEWI24T: IGBT JF /3 Hn#k fiii.

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

a3: KL S (UVDL).

a3: Undervoltage detection point (UVDt).

ad: NENZA AT, IGBT Hu RHARE .

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

a5 s TS .

a5: Fault output is on.

a6: KIEPKE (UVDr).

a6: Undervoltage recovery (UVDr).

a7: 1IEWIZ17: IGBT S IFIME A A .

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

Sl lERBFRGEELE
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wor — | LT LT LJ LT

OB L REIR A 5 { L far

_Uvoer 4__X____
[{ERL YIS / L4 UlVber— mv
{/\ v A
EDH N ] | \ ’ \

o L R S 4R

TN

Iia
1T

VU ISR

B 9. RIS (Rl
Figure 9: Timing diagram of undervoltage protection (high side)

bl : BRI ETh: iR BT RIRISRE S, 72T — DRSS ST ALK 5 31T .
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 : IEHIZ1T: IGBT Sl I I A R«

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

b3 : KJERN (UVDBY).

b3: Undervoltage detection (UVDBY).

b4 NERINZAAES, IGBT AR AR

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

b5 : RIEMKE(UVDBI).

b5: Undervoltage recovery (UVDBTr).

b6 : IR IZ1T: IGBT FIE I I A E A

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

Sl lERBFRGEELE
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cl

cl:
c2:
c2:
c3:
c3:
c4:
c4:
c5:
c5:
c6:
c6:
c7:
c7:
c8:
c8:

{IRBPE IR A

c7

L
T8

I R IEET 3

B fr s

IGBTH -2 5§ ffé ‘ H
fa)sp lis foc) i

cl
il B ﬂ
O3 L LB R o J/\ \\ SC// =

N cr ol g

R £ 4 S

L
K 10: EEEERRP PR &S TR
(HE ISR B )

Figure 10: Timing diagram of short-circuit current protection (only suitable for low side)

(Connected via external shunt resistor)

: IEHIZ47: IGBT SIlEA .
Normal operation: IGBT conducting current.
LR IR AT (CIN filk 2%) .

Short-circuit current detection (CIN trigger).

IGBT [ I s < .

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

IGBT KM

IGBT is turned off.

H PR L S I ST AR IS AT A E S K 58 2 Tro=65us. .

The fault output timer starts to run: The pulse width of the fault output signal is TFO=65 us.
HIN“L” : IGBT K.

Input "L": IGBT is off.

A “H”: IGBT JFil, {HAZAMMESEMMIE, IGBT AT,

Input "H": The IGBT is turned on, but the IGBT is not turned on during the fault signal.
IGBT XMW,

IGBT is turned off.

Sl lERBFRGEELE
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BB O R Input/output interface circuit

_v 5V line

§ 10kQ IPM
Up, Ve Wp,Un V. Wy
o | '\/W—T —>
) - \ - l —L Fo

Vic(Logic)

B 11: HEER MCU SNt He s
Figure 11: Recommended MCU input and output interface circuit

#UE 4: BT PWM R 675 2ORISE RS A B R BTS2 2R B AR K BT,  RC AT e A& Ak
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.

it 5 AN ERBRAERT CMOS B LSTTL %t AHUTAC .
Note 5: The logic input must match the standard CMOS or LSTTL output.

SULHBHEEZR  Shunt resistor wiring

IPM
BN <10nH (BH T —5F=3mm.
E=10un F=17mfIRA LR L)
VNC NV O — /" /s
NW F———Om— /" /s
Fg
EIREA SIS
| ZEREEREE

B 12: 55 HBH R R 0

Figure 12: Precautions for bypass resistance wiring
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AN F S E  Typical application circuit diagram

C1 p1c2 |1: ES Pl p

% HVIC
® AVUEB
C1 D12 VVES HO1 f——
4 vs1 Y
s
VVFB
c1 pic2
’==%== _'
. VWEFB HO2 |
R2 up vs2 ¢ Y M
L
c6
o T [
=cs
R2 I‘ WP
-
ce L3V I
= o v
= VNC HO3 ——
vs3 & i
E2 c2| zb2
o2 UN
LIN1
< =cs 1
Q NA—- VN rot C—3 —Vlgzz
c LIN2 NU,
.';ce —
WN
G <+ LIN3

VN1 VN1 _|
. LVIC I@ )

[

|

]
* I FAULT
= ==C2{CIN

[

L

ITRIP
Lo3 _||: %
WNC @ com AL

VOT

I Al VOT C

I _ MA— o
R1
= C4 gRS
A
Pt
i _ i N1
= P L enn e NLST -,

Bl 13: LN L
Figure 13: Typical application circuit

#HVE 6: MTHHRNE LM HVIC, HfEHu 7S CPU ¥ EEAHE, AT EAEMDHEEE
A R G LS
Remark 6: 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.

FHIE T O T ERIRIMBUR, EE R B T IE S ISR AR D1(20V/IW).,
Remark 7: Itis recommended to insert a Zener diode D1(20V/1 W) between each pair of control supply terminals

to prevent surge destruction.

Uk 8: Ny T WERIRIEHIA, B A S P MINI i 7 [ A RS FTRERL, I8 FHEZEAE P A NI ]
H1—> 0.1~0.22pF MRS HLZS C3.

Remark 8: To prevent surge destruction, the wiring between the smoothing capacitor and the P, N1 terminals
should be as short as possible. Generally a snubber capacitor C3 (0.1~0.22uF) between the P-N1 terminals is

Sl lERBFRGEELE
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recommended.

BUE 9 LRYEEE R1. C4 WIS R SOEIAE 1.5~2uS. Wi [A] n] G fE 5 A0 2k AN R 1T 22 205 2
Al BRI, C4IER/INET, IREAMEIA,

Remark9: The time constant of protection lines R1 and C4 is recommended to be 1.5~2uS. The turn-off time
may vary somewhat depending on the wiring. It is recommended that R1 and C4 choose small tolerance and

temperature compensation type.

£ 10: APTIEIRGRYT, AL B, CIELRRT AT REAL.
Note 10: To prevent false protection, the A, B, and C wiring should be as short as possible.

F#E 11: 511 CIN JER AR AL 7> Xnd D N EEUT 55 B B A3 . NU/NV/NW 35§15 55 2 R EL ]
FRIE L NS AT e J

Remark 11: The point D at which the wiring to CIN filter is divided should be near the terminal of shunt resistor.
NU, NV, NW terminals should be connected at near NU, NV, NW terminals.

FlE 12: P A AL B AT RERYSEIL TPM.

Remark 12: Position all capacitors as close to IPM as possible.

FUE 13: WA EARG 1C WEBERCH —AN TR, AP IR A RNE, AT B AT RER
HH] RC EMBLERIN,  Z0URfA DR N AS 532 ST 5 A0 5C i B 18 L s

Remark 13: 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.

#UE 14: FO REINBITEE R, HAS 5Ll — 2 10kQ ) EH7 Bl B4 2I+5V/3.3V HL.
Remark 14: 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.

FVE 15: PIAS VNC 3 (12&19 1D 78 IPM N3 e 2, SMEME— VNC 3 FiE4:3] GND, 7
ST R
Remark 15: The two VNC terminals (pins 12 & 19) are connected together inside the IPM, any external VNC

terminal is connected to GND, and the other terminal is allowed to open.

/U 16: WARIEHIE T PCB E LRSI DM, HHE 5 R 2RI D) R sy,
fai Y AR R
Remark 16: 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
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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.

BRI

EHENEFROARLF
Hodik: AR FARTTAIIE 99 5
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HIS 2

132013

HHL: 86-432-64678411
fEH.: 86-432-64665812

o

: www.hwdz.com.cn

CONTACT

JILI

N SINO-MICROELECTRONICS CO., LTD.

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

Post
Tel:

Fax:
Web

i

Code: 132013
86-432-64678411
86-432-64665812

Site: www.hwdz.com.cn
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