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Intelligent Power Module

SPE15S60E-A

FES¥ MAIN CHARACTERISTICS

600V/15A = H4HrE feThREE
+lc 15A
+lcp 30A
Hi& APPLICATIONS

o VKFAIEGL
o T ELHHL
o (RIhRAIE:

FraFEE

¢ Refrigerator compressor

e Air-conditioning compressor

e Low power inverter

o NE IGBT Kiftimt, WEHAZ WE.
e 600V/15A —AHIARSS, W E(KIFEILIEM-AEIEE 1IGBT.
o IGBT UKzl fmy R mid P A%, HJE R EORYT, fEig GEiD

TRy, R
o MBS S XN FRMAERE G R0 YR R .
o HINBEL: A 3.3VE&SVHIANGES, EHFAR.

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.
o IGBT drive: High voltage high-speed level conversion, power
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).
e Input interface: compatible with 3.3V&5V input signals, high level effective.
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HBHREE Module diagram
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Fig 1: Internal circuit
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EWmS | ARG G
Pin Number Pin Names Pin Description
1 NC %ﬁgﬁ
connectionless
5 VUFS U A IR f s o 1
U-phase upper arm drive supply GND terminal
B T 7 B Y g
3 VUFB Umiﬁ%@%ﬁ%% _
U-phase upper arm drive power terminal
4 VVES VA R IR T
V phase upper arm drive supply GND terminal
B T 72 B v
5 VVFB Vmiﬁwﬁﬁﬁm¥ _
V phase upper arm drive power terminal
6 VWES WAH LY e AL T
W phase upper arm drive supply GND terminal
B T 72 Y
2 VWEB \Nmiﬁwﬂﬁﬁ%¥
W phase upper arm drive power terminal
U AH BB SIS S
8 UP : . .
U-phase upper arm control signal input terminal
9 VP V AH BB EE S T
V phase upper arm control signal input terminal
10 WP WA RIS SR T
W phase upper arm control signal input terminal
1 VPL bl IR
Control power terminal
Pl JE GND i1
12 VNC Control power GND terminal
13 N U A PR (& 54 T
U-phase lower arm control signal input terminal
VAR N EME ST
14 VN . . .
V phase lower arm control signal input terminal
W AH T PS5 AT
15 WN . . .
W phase lower arm control signal input terminal
16 UNL bR T
Control power terminal
A B i
17 FO Fault output terminal
18 CIN LR DR i A P A DN
Short circuit protection trigger voltage detection terminal
=R GND i 7
19 VNC Control power GND terminal
N=Nz=d \T~‘|'|| T
20 VOT mEﬁM%ﬁ%% _
Temperature detection output terminal
21 NW W N IGBT KT
W phase lower arm IGBT emitter terminal
29 NV V AHNE IGBT K1
V phase lower arm IGBT emitter terminal
23 NU U MM IGBT K1
U phase lower arm IGBT emitter terminal
WA T
24 w W phase output terminal
5 Vv VR S
V phase output terminal
2 U U A H i
U phase output terminal
2 T AE S5 AN I T
7 P ; . .
Dc input terminal of inverter
K 3. B HThREE XFE  Fig 3: Pin function
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Absolute Maximum Ratings (Tj=25C, Unless otherwise Specified)

SPE15S60E-A

WAFER 4> Inverter Part

=) BE| FA BUEH L2

Mark Project Condition Ratings Units
YR AL RLFHF P-NU, NV, NW ZJi]

Vce 450 \%

supply voltage It applies between p-nu, NV, and NW

N RS CEIRTMD BFF P-NU, NV, NW 2 [f] 500 v
cotsurge) Supply voltage (including surge) It applies between p-nu, NV, and NW

N S
Vers LR ﬁﬁfﬁilaﬂ % | 600 v
Collector to emitter voltage
SR ER Tc =25°C (Tc MWHKTEWRE D

*lc . 15 A
Collector current TC = 25°C (see Figure 4 for Tc test method)

l SR AR (WE(ED Tc= 25°C, fkdiE/NT 1ms 20 A

=P Collector current (peak) TC = 25°C, pulse width is less than 1ms
2 e 1

Tj o O ) -40~+150 °C

Junction temperature (See note 1)

sew B R 52 B (1] VCE =300V, TJ =25 °C, VCC = Vboot = 15 V, .
s¢ Short circuit withstand time, VIN=0t05V us

BYE 1 IPM DR G KHESE N 150°C(@FETIRE Tes 100°C). SR, N THIfE IPM E1T7%4, S5ERMRET Tjav) <

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).

#4H)#4 Control Part

ihe) i H A WUEE LA
Mark Project Condition Ratings Units
REE I E Y S
LA BRI RiFT UFB — UFS, VFB-VFS, WFB-WFS i
Vos Upper arm control supply . 20 \%
Applied between UFB-UFS, VFB-VFS, WFB-WFS
voltage
Vo et I EEREENES BT VP1—VNC Z[],VN1 - VNC Z|f] 20 v
Control supply voltage Applied between VP1-VNC,VN1 — VNC
A = : Y _ > 18
Vin iau)\_ AT R Fjﬁ% UP, VP, WP, UN ,VN ,WN-VNC i] 0.5-VD+0.5 v
Input signal voltage Applied between UP, VP, WP, UN, VN, WN-VNC
A B P MFF FO —Vne 218
Vro . -0.5~VD+0.5 \%
Fault output voltage Applied between FO-VNC
i By S R FO it TN HLIRE
IFo . . 1.5 mA
Fault output current FO terminal sink current value
NS \T‘Tll LA ‘ NN
FHL RS o N LR BT CIN=Vie 2
Vsc Input voltage of current lied b c c -0.5~VD+0.5 \%
detection terminal Applied between CIN-VN

fRA<: 202602A
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BARYE Total System

w5 A P WUEMH LA
Mark Project Condition Ratings Units
RYE AL A IR (R Vb = Vpe = 13.5 ~16.5V
V i= ° [ SRl
ce(PrOT) Power supply voltage Tj=150°C, Jk#E &, RN T 2us 400 v
self-protection range (short circuit) Tj = 150°C, no repetition, time is less than 2us
FHE R TAEFRMAE
Tc FRURIETS LA -201C<Tj £150°C -20 ~ +100 °C
Module working temperature
|‘|:l; NE=|
Tstg e AR / 40 ~ +125 oC
Storage temperature
VAN H
_ T 1E529%60Hz, AC 1735#, FEAEIATEGE 2 18]
Viso . . Sine wave 60Hz, AC for 1 minute, between pin 2000 Vrms
Insulation withstand voltage .
and heat sink
EHT
ﬂﬂ . Hﬂ . Hﬂ g Hﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂ’
O O
13. 350 [ < v \
é@@@C P
5 B H B B &
16T T TN
Kl 4. 5l To WA
Fig 4: Case Temperature Measurement
#PH Thermal Resistance
g i H AT RAME | AUE | mORME | A
Mark Project Condition Min. Typ. Max. Unit
hi £ AN IGBT otk a0 o
Rth(j-c (e = - . - °C/W
(e} “ e : Single IGBT element
Junction to case " —
Rth(j-c)F thermal resistance 24 FRD it ; 4.3 } °C/W
Single FRD element
Sl lEREBF iRINER LG
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SPE15S60E-A

AR (Tj=25°C, Bkt )
Electrical Characteristics (TJ=25C, Unless Otherwise Specified)

WAFER 4> Inverter Part

s i H Fs B/ME | BOBUE | BORME | A
Mark Project Condition Min. Typ. Max. Unit
VD = VDB = 15V
S HLRR 5 R AR A o . - 1.9 24 v
. Vin =5V, Ic =15A, Tj= 25°C
Vee Saturation voltage between
(sar) : Vp = Vpg = 15V
collector and emitter - 2.05 - \V;
Vin = 5V, IC =15A, Tj= 125°C
FWD IF [ ‘3l U .
VE i Vin =0V, Ic=-15A, Tj=25°C - 1.8 2.4 \
FWD forward voltage
ton - 800 - ns
teony o Vee = 300V, Vp = Vpg = 15V, - 200 - ns
FEOGETIR] (#%3F 2)
torr o _ - 650 - ns
Switching time (Note 2) Ic =15A
to(orr) Vin = OV-BV, ittt 61k - 80 - ns
trr - 130 - ns
A FA B R S U FRL A Vee= Vees  Tj= 25°C - - 75 uA
lces Collector to emitter leakage
— - o - - 1
current Vee=Vees  Tj=125°C mA

#iE 2: ton Al torr BLFEIKS) 1C YA ZEIR I [A] o

Kl 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%lc100%Ic

trr

/\

Vce Ic lc A Vce
—————u g
e / P
VIN ] VIN
ton 2 ~
tcon torF &
VIN©ON) 10%Ilc 90%Ic  10%VCE m%vcgtaom 10%Ic
(@) JF K (b) Kt
B 5: FFRBYIEE X
Fig 5: Switching Time Definition
SilERBFROBERLE
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SPE15S60E-A

#4%I#43 Control Part

5 HiH XA BUME | AU | BORME | AL
Mark Project Condition Min. Typ. Max. Unit
VD #2S HIR Vb = 15V
ID ) VP1-VNC - - 1 mA
Vb Quiescent Current VIN = 5V
VoB #2 FLIR Vb =15V |UFB - U, VFB -V,
o ) - - 550 UA
Vbe Quiescent Current VIN = 5V WFB - W
Vsc =0V, FO JiiiE 10K H
FH_LF7 25V
T - 4.6 - - \Y
VFoH Fajﬁfﬁiﬁuﬁ E\,onfa R Vsc =0V, FO pin is pulled up to
P 9 5V through 10K resistor
VeoL Vsc =1V, Iro=1.5mA - - 0.3 \%
L35 T o ik B 1L
Vsc, TH+ Short circuit forward trigger Vo = 15V 0445 | 048 | 0515 v
threshold
LI A7 1) ik 2 R A
Vsc, TH- Short circuit negative trigger Vp= 15V 0.2 0.4 ) v
threshold
UVbb fih & HSF Trigger level 9.0 10.0 11.0
NrEVixd Pt
UVor IR R S fHF Reset level 100 | 11.0 | 120
Power undervoltage protection - : \Y
UVbeb contro fih & HLF Trigger level 9.0 10.0 11.0
UVber HiH-F Reset level 10.0 11.0 12.0
IS A Y dl_‘.—:
Teo P ﬁﬂﬂwﬁlbdg ) i 65 i uS
Fault output pulse width
Vinion TF e B L B s T UP,VP,WP,UN,VNWN| 01 26
©N Turn on threshold voltage 1 VNCZIH] ' ' v
v KT IR AE F R Applied between UP, VP, WP, 1 14 i
NOFF) Turn-off threshold voltage UN, VN, WN and VNC '
v TS, & 3 Tc=90C 2.63 2.77 2.91 v
oT
Temperature output, remark 3 Tc=25C 0.88 1.13 1.39
SspyE oL gy S RE
oTt iR Ry . LVICIR 100 120 140 C
Over temperature protection LVIC temperature
i PRI H LVICIR i
OTrh Over temperature protection LVIC Hysteresis temperature - 10 - C
hysteresis
BSD forward voltage IF=10mA
VF . =10m - 3 - \%
Bep (5 B 7 L BEL 53 )
BSD B it HiFH
Resp S ] - 240 - ohm
Built-in limiting resistance

#3E 3: IPM 19 VOT finth Rt i &G 2% K 6.
Remark 3: Please refer to Figure 6 for the VOT output characteristic curve of IPM.

fRA<: 202602A
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35 i
3 s
_
5 e
. il
e
N

Temperature [°C]

Kl 6.1: VOT #ith A th £k
Figure 6.1: VOT output voltage curve

IPM fILVIC fps i <

Vor i """ i’ """ T

A—1

Q—H3- MCU
Ref I Vne{ S5kQ J,
7;3. o

Ed
&
oF
Jn

Kl 6.2: VOT %t B
Figure 6.2:Vor output circuit

(L AR Z M aers, 75 VOT 51 JER N 5k Q HiFH, Jo/ & OTP DhRg; HER¥F VOT 5l
s o) , w DUE AEEIR EPLEhRE, RSB IR PR Al LVIC BT seBlm, &
FEASBE S D308 Py (R IR G T HIR R R AT 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
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.

(2) 1£ 3.3V B LR RS 48 A VOT I, VOT fa i /e IR E E T PRI, A R i 42 il i
JEHLE 3.3V, R ARG AR AR A%, @ AEREMH] IR VOT i th 2 T8 DI AN B =058, 1B
BT B AR

SililERBFRIAERIE
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(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.

HFEITIEXMH Recommended Operating Conditions

s i H Fs BAME (URME| BRORME | AL
Mark Project Condition Min. Typ. Max. Unit
CER/ LGNS BFF P—NU, NV, NW 2 &
Vce . 0 300 400 \Y,
voltage Applied between P — NU, NV, NW
] i Y L BT VP1—VNC 2 i
Vb ) 13.5 15 16.5 \%
Control supply voltage Applied between VP1-VNC
N FF VUFB — U, VWFB -V,
R R R .
VWFB-W 2 [d]
Vbs Upper arm control power ) 13.5 15 18.5 \%
Applied between VUFB-U, VVFB-V,
supply voltage
VWFB-W
‘ HVE G, Te<=100C
BEIX I A 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<+150C
T /NN 5 ik o ON 0.7 - - us
PWM Minimum input signal pulse
) OFF 0.7 - - us
width
=]
Tj s - -20 - 125 C
Junction temperature

RIFEFFERZRFEN Installation methods and precautions

R H LA BIHCNG: EI, S5 IR AT KK 8 70, ) BEXT AR BRI Rk A VEAS A BB A
DRGNS 2 2 B R RO R P AR AR TR R B 7 e T HERE R R T Y o

1.

AR .
2. WM, ORI ST AR D FLA 10

fRA<: 202602A

E 2 RMRET I AN N RILE M o K (R 22 e M vl e S SRR L[] 5 FLIK5 7 A B AT TR

% (1)~ @)
S (1)~ (©2)

VER B E TR R W E N RORBIUE TR 20-30%,

SillERBIRNERIZAE
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Bl 7. HEFEISRET S [
Figure 7: Recommended screw tightening sequence

it H %M BAME | HAUE | BORME | AL
Project Condition Min. Typ. Max. Unit
s , BRZZETRF: M3 i 0.62N-m
523 )
ZHAAE Installation torque Screw size: M3 |Recommended 0.62N-m 0.55 0.62 0.8 N-m
i Design flatness LK 8 Figure 8 -30 - +80 um
i weight - - 6 - g

T 2R ORI 0. 8N. m I, 1 K EAN A PO B ] 0 T RE 2 A AR P 52 BN (P A, T 23 st

BRAGIR BRAZRRE 1T I

fRA<: 202602A

B 8: i AR E

Figure 8: Flatness detection position
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N F+eRd Application Guide

3 ThReR F B Timing diagram of protection function

BAES
22
RIPERIRES ‘ el R
uwz_;j}\i____ . it

REAIE _J//a1 = <<:;;//;7£

aa

Ha . rim

BmE v N - |

v v
BERHES B

Bl 10: JRs PRI I e I (1)

Figure 10: Timing diagram of undervoltage protection (low side)

al: WJEHE BT iZB S EAPRIRIEKE R, £ — DRI SR PITRTZZ8805% 5 501817 .
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

az:
a3:
a3:
a4:
a4:
a5:
a5:
ab:
ab:
ar:
ar:

1EWIZ4T IGBT JF R & i .

Normal operation: IGBT turns on and loads current.
R A 2 (UVDY) o

Undervoltage detection point (UVDt).
NEFNRAT 4G5, IGBT #E KR

No matter what signal is input, the IGBT is off.
s A T -

Fault output is on.

KWK (UVDr),

Undervoltage recovery (UVDr).

IEHIZAT: IGBT Sl IF I s .

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

SililERBFRIAERIE
ﬁ)iz’g: 202602A JILIN SINO-MICROELECTRONICS CO,LTD
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LT R

L i i B A s G g {1
b4 L REIA 4= 5 o 4oy S

_Uvosr 4__X____
(R AL NS / Bl UVba:— mi_/
Yy @ b6
—\ Y
A b LA Y lll \ ‘|, 33 //\ [/ \

oy HELFE G AR 4D I,l{

N

VR T IR RS

Bl 11: ROERP R B ()
Figure 11: Timing diagram of undervoltage protection (high side)

bl: MJEHE ETF: Bz E ETPRIRIEE S, A2 T — D RIEE S AT A2 Ho/ 5 3his 1T
b1: 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 Sl IINE A I -

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

b3 : KL (UVDB).

b3: Undervoltage detection (UVDBY).

b4 : NMERIANRA LGS, IGBT #E KM,

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

b5 : KEMKE (UVDBI).

b5: Undervoltage recovery (UVDBr).

b6 : IEHIZAT: IGBT FIE I INE AR

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

SililERBFRIAERIE
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cl:
cl:
c2:
c2:
c3:
c3:
c4 .
c4.
c5:
c5:
C6:
Cc6:
c7:
c7:
c8:
c8:

IR EIEAEEE T PN
c7
£
LU
Iy ek g .
i B i s
: AY
IGBTHI} 52 5 42
fa)sp ls 3 oy
[
2 $_
SCleyald. -

thil e ﬂ

c
G I HRL L o J‘%
S

N R 7

Al £ 5

raa
1

Bl 12: FEEEmAR EEE (RIES TRMD
(I AR 33 U PH %)
Figure 12: Timing diagram of short-circuit current protection (only suitable for low side)

(Connected via external shunt resistor)

IEHIE4T: IGBT Fi@# .

Normal operation: IGBT conducting current.

J g AT (CIN il 4% o

Short-circuit current detection (CIN trigger).

IGBT [ JAK % 5 ] 5% 1.

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

IGBT X M.

IGBT is turned off.

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

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

EINL IGBT KM,

Input "L": IGBT is off.

BN “H: IGBT JTid, {H2&#bafE o /FMME, IGBT AT,

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

IGBT is turned off.

SililERBFRIAERIE
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MINFHEEO BB  Input/output interface circuit

%L 5V line

§ 10k IPM
S Up, Ve Wi, U Vi Wy
= \N\.-—T >
OO

—1 Fo

3 1
-:L‘ Vic(Logic)

B 13: #EFEM MCU S N4 8 D g
Figure 13: Recommended MCU input and output interface circuit

#VE 4. T PWM 326 75 2ORI SR FH A O BT S 2R BR AR I BT, RC SRR AT e i &4k
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.

#VE 5 1B N EAARHER CMOS B LSTTL #iy tHAHULAC .
Note 5: The logic input must match the standard CMOS or LSTTL output.

SPIRHPFHEEER  Shunt resistor wiring

IPM

LR <10nH (BEHF—FE=3m.
E=10un+ F=1Tmf IR EEBLR)

IVNC (N]7] e————

NW F——Om— /", /\

FEre

E RS EH
ZEHREEREE

K 14: 55K HBH AT R F 0

Figure 14: Precautions for bypass resistance wiring

SililERBFRIAERIE
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MR & E  Typical application circuit diagram

3 / HVIC

Ho1 b————

VS1 g

]
HOZ-—{@
\% M

VSs2 A

HO3 +——r]

VS3 L 4 "

LIN1

Loif—— C3 V|
LIN2 NU,
LIN3

™LvIC S — 'E&
FAULT NS4
ITRIP
LO3 ——{r %
VNG com WS o

R4 I
AW voT
cr L Tvor g
L

ik
A

= AMA—9 o
R1
= ca gRS
A
o~
i o _ N1
= L Ut > s

Kl 15 IR A g
Figure 15: Typical application circuit

#IE 6: MTHRNE 7HEH HVIC, HiEhlim 77 5 CPU ¥y ELRLAHE, 1A EAL AR EAL
e e B 5 FELE

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.

VLT OV EGRIRIRGUR, B BAE RN PR YR 11T 5 N — 59 —RE D1(24VIAW).
Remark 7: It is recommended to insert a Zener diode D1(24V/1W) between each pair of control
supply terminals to prevent surge destruction.

Uk 8: Y VRERIRIMGUAN, SFIEHEAES P A NL S5~ [ R SR PTRERT, W HEAAE P A1 N1 ]
—4~ 0.1~0.22pF I % C3.

Sl lEREBFRINHERELE
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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 recommended.

5 9: TRILRES R1. C4 [WB] R AR WOEIAE 1.5~2uS . KIWTiS i) 7] §E G AR 26 AN Rl If 22 /0 L
Al W RL, C4EFNAZE, MEAMERA,

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.

FVE 10: NBTIERIAYT, AL B C LRI AT RER
Note 10: To prevent false protection, the A, B, and C wiring should be as short as possible.

FUE11: 5l CIN JEEARIELL A7) 3 i D REFEST 55 B HLBH A3 1. NU/NV/NW -5~ 5 55 1 HL BEL ]
AR L NS AT BEH o

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.

0 12: P AR E S ATRERISEID IPM.
Remark 12: Position all capacitors as close to IPM as possible.

/13 WA EARG 1IC WERERCE — A TR BT IERAEREIE, i AATE SR AT R
L RC ZABZERIN, AU DRGNS 5 18 BT 5 AT 5 (8 o

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.

#VE 14: FORINMWITERAY, HAS5 S ARHEE —M2) 10kQ 1) Edy AL FH B4 2I+5V/3.3V HL k.
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.

#%yE 15: A VNC i (12819 D 75 IPM N COEHE—#E, #MHAE— VNC i 1 i%#:3] GND, 7
— U RV -

Remark 15: 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.

£ 16: QR HiE i PCB R EIE R D)2, HE 5 v e a2 B D3t R iR, HESE
foi 5 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 16: Schematic diagram of package size
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2. WSEITE NS AR R, WA SRS 5 A A A HRIER &R
3. {EHBRCTHIE A 5 de AR R ZE 0] SR AU, 75 N 252 m BN LA AT SE1E
4. KU WHAT A AZEA 53 Hh R -

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.

BEREAN
EHIER B FRNERAR

AT HE: FHRE E AR IRYIE 99 5
figm: 132013

MAHl: 86-432-64678411

fEH.: 86-432-64665812

Mhk: www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: N0.99 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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