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Intelligent Power Module

SPE10S60H-A

FE S MAIN CHARACTERISTICS

%5 Package

DIP26-FP

600V/10A 3 HHAMIRZ)
VcEs 600V
Ic 10A
Vico 1500V
& APPLICATIONS
KAL ® Fan motor
KR @ \Water pump
UKAR @ Refrigerator
7= Eni i

600V/10A =AHIHARZS, W EBE(KIFEAEM- 48R IGBT.
EE R HESEARL, HA 3.3V A BV I MCU,

ME H % RE

WERERY . SRR .

i RE BT DI RE o

L FEE Ao W A

FEATURES

600V/10A three-phase inverter with built-in low-loss trench.
gate-field stop IGBT.

Signal high level active, compatible with 3.3v and 5V MCU.
Built-in bootstrap diode.

Built-in undervoltage protection. Over current protection.
Shut-Down Input.

Constant current temperature detection output.

iT#2{&E. ORDER MESSAGE

\ 7% % /8 B Product information
TR M5 - . : :
Order number Feg-2%H Tt -4 B e f 3%
Halogen—Free-Tube Halogen—Free—Reel Marking Package
2A01-0853 SPE10S60H-A N/A SPE10S60H-A DIP26-FP
SiERBIRHGRAE
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A= B Module distribution diagram

COM
HO————{ti%
HIN U, Vsu
LIN Vs ¢
VDD
/SDU Lo— Ké
Nu
—0®
4
VB
HO——
HIN
V, Vsv
LIN VS —®
VDD
/SDV Lo
COM Nv
®
VB |
HIN HO————{ti}
LIN
W, Vsw, )
VDD Vs )
csc
Lo———
/FO,/SDW, Vts
Nw,
COM

B 1. SRR EE

Fig 1: Internal circuit
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Fig 2: Distribution of pin

ShiERBIRIOERAE
ﬁ&z’g: 202504C JILIN SINO-MICROELECTRONICS CO.LTD 2/15




D.

SPE10S60H-A

SIS | SRR El) ki3
Number Name Description
1 P AR SR ELRA N3 T
DC input terminal of inverter
) U VS U AR R U AR e 0 X s B R
VoU Output for U-Phase & Bias Voltage Ground for U-phase High-Side Driving
3 N U M I IGBT & S s+
v U phase lower arm IGBT emitter terminal
4 V. VS VAR R R R e O B ) i B P
e Output for V-Phase & Bias Voltage Ground for V-phase High-Side Driving
. N VAN IGBT KSR+
v V phase lower arm IGBT emitter terminal
6 W. VS W kA H AT W R e D0 39X 5T i L P
VoW Output for W-Phase & Bias Voltage Ground for W-phase High-Side Driving
. N W I R IGBT & 5 Wit 1
w W phase lower arm IGBT emitter terminal
AL EREE GND
8 COM Common Supply Ground
MBI, W AR SR I, R
9 [FO, [SDW,VOT Fault Output, Shut-Down Input for W Phase, Temperature Output
10 cSC T MR B PR3 5 P N i1
Shut Down Input for Over Current and Short Circuit Protection
1 v s ) PR YR Sy
cew Control power terminal
1 N W A RIS 5 4\ i
WL W phase lower arm control signal input terminal
13 N W HH 2 45 5 4\ 3
WH W phase upper arm control signal input terminal
1 VB W AH 8 Ik 5l o T
w W phase upper arm drive power terminal
V AR IR 4]
15 /SDv Shut-Down Input for V Phase
16 v 23 il YR i T
cev Control power terminal
17 N VAR S S i A T
VL V phase lower arm control signal input terminal
18 N VAR R 5 S i A T
VH V phase upper arm control signal input terminal
19 VB V AH B IR A H I T
v V phase upper arm drive power terminal
U AHHA SR P
20 /SDy Shut-Down Input for U Phase
21 v st L 1
ceu Control power terminal
- N U AN B RS S A T
uL U-phase lower arm control signal input terminal
23 N U A BB PS5 dm A\ 1
UH U-phase upper arm control signal input terminal
AL EEM GND
24 COM Common Supply Ground
. VB U AR _E B OKE)) Y
U

U-phase upper arm drive power terminal

fRAS: 202504C

B 3. G HThREE R

Fig 3: Pin function
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BABUEE (1= 25°C, BRAREIRRID

Absolute Maximum Ratings

WAZER 4> Inverter Part

(Tj= 25°C, Unless otherwise Specified)

0T ZH F G WUEME Li¥0s
Symbol Parameter Condition Ratings Units
LY L LT P-NU, NV, NW 2 [d]
Ven 450 \Y
Power supply voltage Applied between P- NU, NV, NW
MR (BRI BT P-NU, NV, NW Z[f]
VPN(Surge) . . . 500 \Y
Power supply voltage (including surge)| Applied between P- NU, NV, NW
AR HRR -SRI 2 1) R
Vces 600 Y,
Collector emitter Voltage of Each IGBT]
LR AR Tc= 25°C, 10
+lc
Each IGBT Current, Continuous Tc=100°C 5
LR ABER EED Tc= 25°C, fikmtse /N T 1ms
+lcp 20 A
Each IGBT Pulse Current, Peak TC=25C, Lessthan 1mS
£ LR ThFE Tc=25°C, Hk
Pc 26 w
Maximum Power Dissipation Tc =25°C, EachIGBT
4 (L& 1)
T; -40~150 °C
Junction Temperature Notel
HIE4> Control Part
w5 ZH At BUEM | AL
Symbol Parameter Condition Ratings |Units
Vee Pt rL YR VCC-COM Z ] 20 Vv
Control Supply Voltage Applied between VCC and COM
Vas e 42 ) P VB-VS 2 20 v
High-side Bias Voltage Applied between VB and VS
i NE T R VIN-COM 2 ]
in Input Signal Voltage Applied between VIN and COM 0.3-Veet03 |V
o i H FO 3 FH ML 15 A
Fault output current FO terminal sink current value '
S ERfR Rl bt TPANGEN A o
: T CSC-COM i
V -0.3~VvD+0.3 \Y%
sc Input voltage of gurrent detection Applied between CSC-COM
terminal
Vio R Y R BT FO — COM ] -0.3~VD+0.3 \
Fault output voltage Applied between FO-COM ' '
BANRG Total System
w5 ZH A BUEM | AL
Symbol Parameter Condition Ratings Units
I FRORIF L U5 P R Vee=Ves=13.5V~16.5V, T)=125°C, JEif s
Venprom Self-protecting power supply voltage 400 \V;
limit , <2us
= NE]
T. ECE R ] 20-100 | <
Module shell temperature
ﬂ,l» vE
Tsre AT - -40~125 C
Storage Temperature
ShiERBIRIOERAE
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s 60Hz, 1E3%, AC 140ph, EEE MBI
HE 25T R , : : X
Viso . 60Hz, Sinusoidal,AC 1 min,between pins and 1500 Vrms
Isolation Voltage .
heat-sink plate
Lo
K78 Ayl B
T Mounting Torque LRIRL: M3 0.6 N.m

ik 1 IPM ZhEREF BOKBUE 4 IEN 150° C@RIHIEE TC< 100° C) . A1, N T Hfk IPM igfred:, SHiEMNIRE
T Tjav) < 125° C (@RMEIRE Te < 100° C),
Note 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 Tjlav) < 125° C (@surface temperature TC< 100° C)
#PH Thermal Resistance

s ZH %1 el | AT
Symbol Parameter Condition Ratings |Units
Ringoe SEF G A WAR g TR FHISEANGBT g oW

Junction to Case Thermal resistance] Each IGBT '
RingoF LB S0 [ WAR & TR P HAFRD 60 oW
Junction to Case Thermal resistance] Each FRD '
£V 2: RTHRMEEE (TC) HNEL, ZIHE 2.
Note 2: For the measurement point of shell temperature (TC), see Figure 2.
BAAFHE (1j=25C, BRlEAswkvin)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WA E 4 Inverter Part
it S 1 sCOME | BAME | BOKE | AT
Symbol Parameter Condition Min. Typ. Max. Unit
BN - S M T T L Ic=10A, T;=25°C, - 1.8 2.2
4 b= 5 B L VeurVaseisy. | )
VcE(san Collector - emitter saturation v
Vin=5V Ic=10A, T;=125°C, - 2.0 -
voltage
FRDIFE [7] L&
Vr Vin= 0V, IC=-10A, - 1.7 2.2 v
FRD Forward voltage
A LA - R S I T EL AL
Ices Collector emitter leakage Vce=Vces - - 250 uA
current
ton - 450 -
teon) . N Ven=300V, Vo= Vog= 15V, Ic=10 A| - 120 -
FEORIFE] (%73 oS
torr Vin=0V <5V, HEAZE /Inductive - 750 -
toorn Switching Times(Note 3) Load . 75 .
trr - 100 -

BYE 3 toy M tor AUIEIRZE) IC NEEHIIEERA],  teov) F tcom & IGBT BG4 NI E T IHIRANZ&A4E T KIFF
KINE. TERE 3.
Note 3: ton and torrinclude the internal propagation 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 3 for details.

Sl ERBIRHERAE
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&4 Control Part

05 ZH A /M | SR | B RAE | $A
Symbol Parameter Condition Min. Typ. | Max. |Unit
AH .
| Quie\ggitﬁf/géﬁ ét y |/CC=15V VCC-COM LI 1500 A
Qce PPY" VIN=ov  |Applied between VCC and COM | ; u
Current
. VB(U)-U, VB(V)-V, VB(W)-W X
VBS 2 i _ N ) ) W)-W 2
I Quiescent VBS Suppl! VBS=15V il 200 A
88 Current PPY" Nin=ov Applied between VB(U)-U, i i u
VB(V)-V, VB(W)-W
VFOH Ml VSC=0V, /FO Circuit: 6.8K to 5V pull-up - 4.25 - y
VFoL Fault OutVoltage  \/sc—1y, /FO Circuit: 6.8K to 5V pull-up - | o047 | -
o i sk o ) 1L
Vee=15V \
Vet | Short-Gircuit Trip Level cc™15 043 ] 048] 053
Rl
Uvcen ((SMIPNERZSA(SES)) ﬁ” 9.5 105 | 115| Y
: Detection Level
Low-Side Under-Voltage BT
Uvcer Protection (Fig5) " 105 | 115 | 125 v
Reset Level
- Sr N R
Uvesp I R AR (K 6) L J 9.5 10 115 | Vv
. . Detection Level
High-Side Under-Voltage BT v
Uvesr Protection (Fig 6) Reset Level 10.5 11 12.5
e B A L T e 0 B
Tro Fault—Out Pulse Width 20 ) ) us
LR B H ELAL —o5C
Fault current Tj=25 i 110 i uA
IFo .
Temperature Sensing - ]
(noted) Tj=100°C - 279 - uA
i 4 L HVICIE ¥ =25°C, _|-416.8KQHFHFI5V - 4.25 - v
Tro Fault Voltage
Temperature Sensing HVICiff 5£=100°C, $16.8KQHHF|5V - 3.1 - \Y%
S RE T & A HL P
VEsDpr SDx-COM 1.7 2.0 2.4 \Y,
Shut-down Reset level
{5 e < IR BB L
VEspp Shut-down Detection SDx-COM 0.8 11 1.5 \
level
3 R 1 R e W P
Vin o M TEVinFICOM . [] - - 26 |V
ON Threshold Voltage Logic high level
o . Applied between
KT 8 FL & RGP )
Vi Vin-COM 0.8 - - \
OFF Threshold Voltage Logic low level

FyE A IPMREHH B MATES SR 4.2, B 4.2 fZk2LL 6. 8KQ R HEFHE 5V FILL 4. 7 KQ R B FHE 3. 3V JIR4E 54 .
Note 4: Please refer to figure 4.2 for the temperature output current characteristic curve of IPM. The curve in Figure 4.2
shows the test results  of 6.8 KQ pull-up resistance to 5V and 4.7 KQ pull-up resistance to 3.3V.
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B2 B4 Bootstrap Diode Part

Bootstrap diode on resistor

1E J s
VE_sps IF=1mA , Tc=25°C - 1.0 18 \Y,
Forward voltage drop
SR
Resp 100 Q

e TV/E%/HE Recommended Operating Conditions

k= ZH %A M | BURME | BOKAE | B
Symbol Parameter Condition Min. Typ. Max. Unit
FL IR L it IITEPAIN 2 [8]
Ven - 300 400 \
Supply Voltage Between PandN
475 1] FEL YR L PR FIHEV ccfl COMZ [H]
Vce 13.5 15.0 16.5 V
Control Supply Voltage Between Vcc and COM
i g JiEIMAEVe Vs Z [H]
Vs 13.5 15.0 16.5 V
High-Side Bias Voltage Between Vg and Vs
dvec/dy, | FEHI RSN
) -1 - 1 V/us
dves/d: Control power fluctuation| -
B LB B AIBEIX A | Vee = Ves = 13.5 ~ 16.5 V, Tj <150°C
tdead Blanking Time for 1.0 - - us
Preventing Arm-Short
NG 5 B/ N fa Bk 5
Pwineon) Minimum On pulse width of] - 0.7 - -
input signal
~ SN us
NG 5 /N KK T
Pwin(off) Minimum Off Pulse Width of| - 0.7 - -
Input Signal
PWM FfIe4iiZ Tj <150°C
Frwm - - 20 KHz
PWM Switching Frequency
SlliERBFREOERAE
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100%Ic 100%Ic

trr |
Vce Ic Ic A Vce
—
N—
VIN ] VIN
“ fon = B -
tcon) torr - .
VIN(ON) 10%lc 90%lc  10%VCE 10%VCEC(OFF) 10%lc
(a) i (b) XM
Bl 4: FFoREFIE]E X
Fig 4: Switching Time Definition
IC EERmBRER-EEMEZ |-T curve of temperature output of IC
400
350
f/’
P
300
r/
250 —
|- I
o
& 200 =
2 o
(@] ot
< 150
=
“EI ,r’
£ 100 e
6.8k resistor pull up to 5V
or —
50 4.7k resistor pull up te3.3vV —

25 50 75 100 125 150

Temperature (C )

B 5: IC R BERIH A s d TR B 2

Fig 5:I-T curve of temperature output of IC
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R ThEER P Time Charts of Protective Function

al

az2:
az:
a3:
a3:
a4:
a4:
as:
a5:
ab:
ab:
ar:
ar:

Input Signal J

(8
P

Protection RESET SET| RESET
Circuit State |
, . { |/——————
UVeen | /
Control ‘a1 UV > 1%
Supply Voltage 3 i \/ '
| | a2 |
‘ i a4 | |a7

Output Current i /\/\ /\/ j po :/\/ \ /\/\

P

as

Fault Output Signal

{
»

B 6: REGRS I 7R (RM)

Fig 6: Undervoltage protection sequence diagram (low side)

YRR BT R EFE UVeer, 2 F— MG 5 BRI HLER T 46 TAE;
al:

Control supply voltage rises: after the voltage rises UVccr, the circuits start to operate when next input is

applied.

IEHIEAT IGBT JF/E I i -
Normal operation: IGBT turns on and loads current.
SR A L (UV cep) o
Undervoltage detection point (UV¢cp).
NENRAT LI5S, IGBT #E KIAIRA .
No matter what signal is input, the IGBT is off.
Y T A
Fault output is on.

RIEKE (UVecr) -
Undervoltage recovery (UVccr).

IEHIZATIGBT Sl I E A # f it -
Normal operation: IGBT is turned on and load current is loaded.

ShiERBFRIOERAE
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(¢

7
Input Signal J L
« i
: | e :
Protection RESET SET RESET| |
Circuit State i f !
UWWeer f /—
b1 | | b5

Control | UV ba
Supply Voltage l \\ﬂ/

b2 " b6
' . v
Output Current /\/\ /\/\ /\/\ /\/\
= %

High-level (no fault output) «
27

Fault Output Signal
B 7. RERTEFE GERD

Fig 7: Undervoltage protection sequence diagram (High side)
bl: WYL BT izl s EFFRIRIEIRE 5, 78T — RIS AT BT 24/ R 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 : IEHIE4T: IGBT Sl nak s Hivii «
b2: Normal operation: IGBT is turned on and load current is applied.
b3 : KL (UVesp).
b3: Undervoltage detection (UVgsp).
b4 : RNERNRH 4GS, IGBT #RKHIRE.
b4: No matter what signal is input, IGBT is off.
b5 : RIEMKE (UVesr)-
b5: Undervoltage recovery (UVgsg)o .
b6 : IEHIZAT: IGBT Sl a7k At -
b6: Normal operation: IGBT is turned on and load current is applied.

P T S |
LU
HO ‘ —' | —l ng*_fm"_;ﬂﬂ_

i ‘ Activated by naxt input
sonon [ | after faull clear
- - — |- _—

.

Over—Current
Detection - No Output
CSC

] S N

B 8: EHRI N
Fig8: Fault—Out Function by Over Current Protection

ShiERBIRIOERAE
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SINREAIETYNERCE

HIN : High—side Input Signal
LIN : AR AALE T

LIN : Low—side Input Signal
HO : &4 {5 5

HO : High—Side Output Signal
LO : fifMm (5 5

LO : Low—Side Output Signal
CSC Mtz 5

CSC : Over Current Detection Input
IFO: 4 i HiA5 5

/FO : Fault Out Function

HIN

wrd II__If |

Activated by next
| nput aftor fault

N Output
~a | cear al

Sof On l

| - f
|~

ll

| W S—

- -

HO

Extomal

S0, -
shuloown input

B 9. SMERRWTTIRER 7
Figure 9. Shutdown Input Function by External Command
HIN :
HIN :
LIN :
LIN :
HO:

L PNERCE

High—side Input Signal
(SIETPNEREE
Low—side Input Signal

e D A s

HO : High—Side Output Signal
LO : fiflfm th {5 5

LO : Low—Side Output Signal
CSC {5+

CSC : Over Current Detection Input
IS @IS PR N RS

/SDx : Shutdown Input Function

i N3 D L% Input/output interface circuit

ShiERBFRIOERAE
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5 V Line (MCU or Control power)
Res=6.8KQ é IPM
ARy < IN a1, IN wae, IN e
AAAY I IN WL IN
MCU N [ [FO,ISD w,V s
\AAAS + _L
= com

& 10. #EFRIMCU 1/0 B0 B

Figure 10: Recommended MCU input and output interface circuit

#VE 5: T PWM R 7 2R S2Fm B FL S 1) BT A 2R BR AR P, RC AT RES A &AL
Note 5 : 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.

SHERBIREHERAE 12/15
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M A HE% Application Circuit

cas__cas:
svo STTT | P P
’ VB
Gating UH S [NUH) Ho
g HIN |
as IN(UL) U, Vsu 1
’ UN s i
1 VDD VoD
Cps::l,c;;s /SDU oU o
< cBs CBSC coM oM Nu
-
TFY=F
VB(V)
VB
IN(VH HO——
[CESTTAU Sl HIN |~ Cocs voc] +
R INVL) V, Vsv, M — Tz
(CGating L) J. LN vs _-— ==
DD
1 DD
CpsT T Cps
‘,_T SOV /SDV Lo— $
= cBS___.CBSC +— com Nv
MCU = ——
5V
1| TIT o
o3 l VB
«“s
Gating WH = NOVH) HIN HOF—— %
(" INWL)
[Cating WL f——a 75D LIN W, Vswie~
VDD: Vs
- RE JFO./SDW,Vot
Fault IFO,ISDW,Vits
A4 VA v CSC csc Lo
oLl 2 cscl Acom com Nw Sy
TTTalsd 13 Y
T~ 8T N1
Rsw
-
uigE <
ERRTESRA VAR
VA3

B 11 BN A A

Fig 11: Example of Application Circuit
#/ 6 KT I BIE S 1.
Note 6: Refer to figure 1 for pin location.
VE TR, N RS ] B
Note 7:To avoid malfunction, the wiring of each input should be as short as possible
0 8P IEIRIA AR, PN Z AV SN — AN s R T 2 %Y (0.1pF~0.221F) AL ER B
Note 8:To prevent surge destruction, it is recommended to add a high-frequency non inductive smoothing capacitor (0.1pF~
0.221F) between PN, and the wiring of the capacitor should be as short as possible.
HE GHINE T EAEFAR, 7R HVIC SANEE R A S — A T h R FLERER ;. AR A mig 0 RC JEJ A
T RURIR TN EREE
Note 9: The high level of the input signal is effective, and a pull-down resistor is connected to the ground at the input terminals
of eachchannel of HVIC; It is suggested to add RC filter circuit at the input terminals to prevent input signal oscillation.
FVE 10: A A AL B R AR FEIL IPM.
Note 10: Position all capacitors as close to IPM as possible.
VE LRI AR i 2 B — A, BB
Note 11:The control ground wire and power ground wire shall be connected at one point, and the wiring shall be as short as
possible;
FE 12 AEFIRR ORI LS, TH BRI (A B HAE 1.5~2us YRR A ) RF F CSC, A RF il CSC i il 4 #R NS fE 5,
RF 20 8 523 707t L P 5
Note 12:In the short—circuit current protection circuit, please select the RF CSC time constant in the range 1.5~2us,At the
same time, the wiring around RF and CSC shall be as short as possible, and RF wiring shall be close to shunt resistance;
#E 13./FO,/SD LR T AR .
Note 13:/FO and /SD must be connected as short as possible.

Sl ERBIRHERAE
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BT EEE Detailed Package Outline Drawings

SPE10S60H-A (DIP26-FP) HAL: mm
24
18-MAXO. 3
| v - -l
umgs | Cleens Jee 3
1.0 . - 310 RN <,
050 s "1 0.%0 -
! A TE T
'g g 2 é == ,:, S
- v |
2 7 =sl |, 7
@ VB °i -1 g
1 { o :
g ? - &
® 14.3020.30 14,3010.30 = a -
7 b= g Do
b 22:1,320.3=28.60 ot 5 L[FX!
g ]
3.0040.20
§ E 7290400270 . g%
e 130010 30 Al o
2 ===
G 1
\
g
e
0.50 LX10.30
LY 2 104010
29004020

& 12: SPE10S60H-A H34MEE
Fig 12: SPE10S60H-A Package Outline Drawings
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AEEW
1 S AMRSEGR TR A PR 2 B 007 8 45 70 B A B A QR
ALK

2. JEKIEIANE AT FAR, WA BEE 5 A 7 AR .
3. (EHBR T A ER I SR AR o RBUE M, B2
4. RULWIAS WA A AL A T3 S K o

NOTE

» TRIA T ITRAHE S A

Wi AL AT S

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
3. Please do not exceed the absolute maximum ratings of the

contact us.
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.

BKAREARN
EHERBFRBBRAR

AF bl ARG ERTTIRYIET 99 5
Mi4: 132013

HHl: 86-432-64678411

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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