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Intelligent Power Module

SPE06S60H-A

FESH MAIN CHARACTERISTICS

600V/6A 3 HEHrIKEh
VcEs 600V
Ic 6A

Viso 1500V
Fi& APPLICATIONS
ML @ Fan motor
KR ® \Water pump
THIEBL ® Lampblack machine
A @ Electric fan
SRl L

SR HEEER, A 3.3V A 5V [ MCU.
W E % R

WEXRIERY S dRRY .

i Re b o e
T8 I A 0 HH
ALK 1500V

FEATURES

Signal high level valid, compatible with 3.3v and 5V MCU.

Built-in bootstrap diode.

4 Package

DIP26-FP

PIN1-PIN25

Built-in undervoltage protection. Over current protection.

Shut-Down Input

thermistor detection output.
Resistant to high voltage 1500V.

T #1412 5. ORDER MESSAGE

\ 7= B f§ B Product information
THRR S A g TR 3 %
Order number % AR ™ ¥
Halogen—Free-Tube Halogen—Free—Reel Marking Package
2A01-1071 SPE06S60H-A N/A SPE06S60H-A DIP26-FP
ShiERBIFROESGRAE
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A~ B Module distribution diagram
Y

4
HO @
U, VSu
VS
yoom CcoMm Lo [——
Nu
—
—1— 3
VBy /‘
Nk VB HO 4! 4
Vee b’N VS Y g
(3]0)
JFO/SD FO/SD
CcOoM Lo
™~
E Nv
,VBW VB
i HIN HO ]
INva LIN
\(/:cc Vs VS W,VSw ¢
ye3e Csc
FO/SD/Vor FO/SDNVOT |
( COM COM
[ -

B 1. SRR EE

Fig 1: Internal circuit

' | }= (25) VB,

= (24)COM

} (23) IN

(2)U, VS, 1 (22) Ny,

- 21) Ve
(20)/FO/SD

(1P

P

Case lamperatew (Te)
Detecting point
b (3 Ny

—

(18) VB,

J

(4)V. VS, B (18) INyy
(17)INy
(16) Vo
(S) Ny (18)FO/SD
(14) VB,

o (13) Ny
] (12) INy
(BIW, VS —— l;gn é_—:,
| )Csc
{(9) FOSDwVar
(T) Ny B | ‘ (8) COM

B 2. WHRGIHLfrEE

Fig 2: Distribution of pin

SliERBFREOSRAE
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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
2 N U M NE TGBT K FF M
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
. \ V M NE IGBT K S
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 WAH B IGBT 5t -+
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
cc 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 /FOISDy Shut-Down Input for V Phase
16 v 23 il YR i T
cc Control power terminal
17 N VA B EHIME S AT
VL V phase lower arm control signal input terminal
18 N VAH BB G S 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 /FOISDy Shut-Down Input for U Phase
21 v st L 1
cc 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

fRA<: 202511A

B 3. HHREGIHThREE LR

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

Absolute Maximum Ratings

(Tj= 25°C, Unless otherwise Specified)

WA E S Inverter Part
w5 ZH FM WUEME Li¥s
Symbol Parameter Condition Ratings Units
LY L LT P-NU, NV, NW 2 [d]
Ven 450 v
Power supply voltage Applied between P- NU, NV, NW
MR (BRI BT P-NU, NV, NW Z[f]
VPN(Surge) : . . 500 v
Power supply voltage (including surge) Applied between P- NU, NV, NW
AN IGBT SR MR — RSl i e
VCES Collector-Emitter Voltage of Each IGBT 600 v
£ HARE S HL I )
lc Each IGBT Current, Continuous Te= 25T, 6.0 A
SRR IR (IE(ED Tc=25C, k&N T 1ms
lcm Each IGBT Pulse Current, Peak Tc=257C, less than 1ms 12.0 A
2 H MG THEE TC=25°C, Mg
Pe Maximum Power Dissipation TC =25° C, Each IGBT 15 w
. ] (L&TE 1)
7 . -40~150 °C
Junction Temperature Notel
FHI# 4> Control Part
w5 ZH AT BUEM | AL
Symbol Parameter Condition Ratings | Units
Ve Pt L YR Vcc-COM 2 ] 20 Vv
Control Supply Voltage Applied between VCC and COM
VBS e 42 ) P VB-VS 2 20 v
High-side Bias Voltage Applied between VB and VS
LD N ERENiNES VIN-COM 2 [ii]
VN Input Signal Voltage Applied between VIN and COM 0.3-Veet03 |V
A R VFo -COM Z [
VFo Function Supply Voltage Applied between VFo and COM "0.3-Veet0.3 v
At Vsc -COM 2 [i]
Vsc Current Sensing Input Voltage Applied between Vsc and COM "0.3-Veet0.3 v
BANRYG Total System
05 ZH A WUEME | B
Symbol Parameter Condition Ratings | Units
R ORI L U5 S R Vee=Ves=13.5V~16.5V, T)=125°C, JEif s
Venprom Self-protecting power supply voltage 400 vV
limit #, <2us
_ TR R A a
E1 20~
T Operating Junction Temperature R 20~125 C
To BRI LA ] 20-100 | <
Module shell temperature
Y]
TsTG AR L - -40~125 C
Storage Temperature
ST 60Hz, 1E3%, AC 170%b, HERE MBS
Viso T ° 60Hz, Sinusoidal, AC 1 min,between pins and 1500 Vrms
Isolation Voltage .
heat-sink plate
SHERBFRIOERAE
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F Tj(av) < 125°C (@FHilR/% Tc < 100°C).

—

HVE 1. IPM DhE &G 7 i KBIUE 4509 150°C(@FK TR Z TC< 100°C). AR, N T #ifk IPM 184722 4x, 45 R E

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 Tj(av) <

125°C (@surface temperature TC< 100°C)
#FH Thermal Resistance

s ZH A BUEE | AL
Symbol Parameter Condition Ratings |Units
Rth(j-0)Q GiSISRTET AL A5 TAE S F 1 A T6BT
Junction to Case Thermal C/W
resistance Each IGBT
Rth(j-c)F S SIh TR A T AR S R I3 FRD
Junction to Case Thermal C/W
resistance Each FRD
HVE 2: RTHRMAEE (TCO WllES, K 2.
Note 2: For the measurement point of shell temperature (TC), see Figure 2.
AR (1j=25C, KRR IR
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAFER 4 Inverter Part
5 ZH V- Yas w/ME| BAME | RRE
Symbol Parameter Condition Min. Typ. Max. |47 Unit
oL B
Vcesar | Collector-Emitter saturation | VD=VDB=15V, VIN=5V, |c=5A,TJ=25° C - 1.7 2.2 \Y,
Voltage
FRD IE [ HLE
= =- - 2 2.3 \%
VF FRD Forward voltage VIN= 0V, lc=-5A
A LA - R S I T EL AT
Ices Collector emitter leakage Vce=Vces - - 10 UA
current
ton - 500 - nS
tC(ON) - 150 - nS
torr Vpn=400 V, Vee= Ves= 15 V, - 600 - nS
FFREFTE] (%E3)
toworp Ic=6 AViNn=0V o5V, - 60 - nS
trr Switching Times(Note 3) HUEF1#, / Inductive Load - 130 - nsS
Eon - 230 - uJ
Eorr - 85 - uJ

BVE 3: ton A to BIEIRS) 1C HEBEHZEERNTE, teovw) F tcom & IGBT H &I & I IHIREN 2 T [ FF

KINE. TERE 4.

Note 3: 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 4 for details.

SiERBEFROERAE
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100%Ic 100%lc

trr

N

VcE ic Ic A VCE
N—
VIN VIN
* ton <> il e
tcon) torr - .
VIN(ON) 10%lc 90%lc  10%VCE 1Oo,o\/CEC(OFF) 10%lc
(@) IFA (b) Xl
B 4. JFSem A E X
Fig 4: Switching Time Definition
##H#4 Control Part
w5 ZH A B/ IME | BB | B R | B
Symbol Parameter Condition Min. | Typ. | Max. | Unit
Vi AR .
locc Quies((;(z:jq}w:;E S/}l;L | Vvee=15v Vee-COM [ - - 1 mA
PPy VIN=5V Applied between Vcc and COM
Current
VBS F4S L VDB=15V VB(U)-U, VB(V)-V, VB(W)-W 2 |f
[o]=] Quiescent VBS Supply VIN:OV IApplied between VB(U)-U, VB(V)-V, - - 500 UA
Current - VB(W)-W
Ao e~
VCCD . . 10 11 12 \Y
uvee ﬁfugﬂ\%{%f)ﬂ | VCC Under-Voltage Protection Detection Level
Low-Side Under-Voltage .
. FALHAT
11 12 13
UVCCR Protection VCC Under-Voltage Protection Reset Level v
Ao v~
= 9 10 11
UVBSD o DR PR VBS Under-Voltage Protection Detection Level v
High-Side Under-Voltage oy
VBSR Protection - i 10 1 12 \Y
UVBS VBS Under-Voltage Protection Reset Level
I bk e o 2
trop ) - 20 - - us
Fault-Out Pulse Width
L N e 7
Veson | TEHERBTEALET SDx-COM 17 2.0 25 v
Shut—down Reset level
Ll S e B :
Viepp | PERERBTRIE HLIE SDx-COM 0.8 1.2 15 | Vv
Shut—down Detection level
VIH ST IR BE U W, I7E VIN 5 COM Z[H] . 26 30 Vv
ON Threshold Voltage Logic HIGH Level, Applied between VIN and COM ' '
VIL i N A IR {1 PR BHACHT, IfE VIN 5 COM Z JH 08 16 . v
OFF Threshold Voltage Logic Low Level, Applied between VIN and COM ' '
HVIC LR Il H L VDD=VBS=15V,T=25C - 110 -
IFO_T |HVIC Temperature Sensing uA
Current Output VDD=VBS=15V,T=100C - 279 -
Vro_t | HVIC 5 R4 L E VDD=VBS=15V,T=25C,6.8K to 5V Pull-up - 4.25 - \%

fRA<: 202511A

SiERBEFROERAE

JILIN SINO-MICROELECTRONICS CO . ,LTD

6/15




D,

SPEO6S60H-A

HVIC Temperature Sensing

Short—Circuit Trip Level

= = = °C. 6. - - X -

Voltage Output VDD=VBS=15V,T=100°C, 6.8K to 5V Pull-up 3.1

NIRRT AN 7
VEsor (A RIBTS ALY SDx—COM 1.7 2.2 2.6 v

Shut—down Reset level

Ll S e B :

Veson e R T BRE L SDx-COM 0.8 15 20 | Vv
Shut—down Detection level

5 5k ]

Vsc(ref) FLER BT B (A - 0.43 0.47 0.51 \Y,

FVE 4 WA /RO, /SDW, /VTS FIHE SDX SERAE —f2I, FE GLIR) IRIP5T 6 4> MOSFET #RH 24
Note 4: If pins /FO,/SDW,/VTS, and other SDX are connected together, short-circuit (overcurrent) protection is effective for

all six MOSFETSs.
H2 & &4 Bootstrap Diode Part

R B 7T SMET B | BT [ i
Symbol Parameter Condition Min. Typ. Max.
Res 28 A BEAA JRIE HVIC A (%31 5) ) 100 ) o
Bootstrap Diode Resistance Integrated Within HVIC  (Note 5)

#ik 5 TPM A B E 25 R AE HVIC b, SRR S SR SN BRI E — 0, IR AL T FRD.

Note 5: The IPM internal bootstrap diode is integrated on the HVIC, using composite devices instead of external

fast recovery diodes for better recovery characteristics.

#EFE T/E%M Recommended Operating Conditions

fiRs1 ZH I fe/ME | JRME | oK | BRAL
Symbol Parameter Condition Min. Typ. Max. Unit
IR LR FEANFEPAINZ 6]
Vpn - 300 400 \%
Supply Voltage Between PandN
2 1) L YR R HENTHEV ccFl COMZ[H]
Vce 13.5 15.0 16.5 \%
Control Supply Voltage Between Vcc and COM
e it v JtIFEVe IV Z (7]
Vas 13.5 15.0 18.5 \%
High-Side Bias Voltage Between Vg and Vs
dvcc/dy, P B YR BN
-1 - 1 V/us
dves/d; | Control power fluctuation
HWNITFE g JINTEVINFICOMZ ]
ViN(ON) 3.0 - Vee Vv
ON Threshold Voltage Applied between Vin—COM
LIPNIP NS JitE INEVINFICOMZ [/
VIN(OFF) 0 - 0.8 \
OFF Threshold Voltage Applied between Vin—COM
1577 L A7 L3 P B IX B ]
tdead Blanking Time for Vce = Ves =13.5~16.5V, Tj <150°C 1.0 - - us
Preventing Arm—Short
PWM JFF AR
Fpwm Tj <150°C - - 20 KHz
PWM Switching Frequency
PWM /N NAS 5 T v B Pwinon) 0.7 - - us
SlERBIREHGERAE
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Minimum input signal pulse
P 0.7
width WIN(OFF)

us

400

350

300 —

250 -+

200

150

IFo T(UA] OUTPUT
L
N

100 +

6.8k resistor pull up to 5V

or
50 4.7k resistor pull up to3.3V

25 50 75 100 125 150

5: HVIC &BEAS % iR E—ra it £k

Fig 5: Curves of HVIC Temperature—Current Output

R ThEert P& Time Charts of Protective Function

7
Input Signal J L
- %
Protection RESET SET|  RESET
Circuit State
UV ' é
Control . Weeo™ o3 *
Supply Voltage /
a2 b a7
Output Current l /\/\ /\/ k /\/\_/\/\
1 55
a5
Fault Output Signal .
—_ C

P

B 6: RIS E PR (&)

Fig 6: Undervoltage protection sequence diagram (low side)

SliERBFREOSRAE
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al (MR Bt HUR EJFE UVeer, 2 —MIIAE 5 2RI LR F G TAE;

al : Control supply voltage rises: after the voltage rises UV ccr, the circuits start to operate when next input is
applied.

a2: IEHIZ1T: MOSFET JF)d Hm&k sifi -

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

a3: KB A (UVeep)

a3: Undervoltage detection point (UV¢cp).

ad: NERNEA 4GS, MOSFET #B2&RHAPIRA .

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

ab: WbE T A .

a5: Fault output is on.

a6: RJEMKE (UVccr)-

a6: Undervoltage recovery (UVccr).

a7: 1IE% 21T MOSFET Sil H Ik 7 a8 i o

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

TN R §

R IEGRIIRE

$3{r o il A4

Feiil I (Ves)

\4
MOSFETHLiE _/\‘\__/\“\_/\ m
§ v

B 7. RERIPEFE G
Fig 7: Undervoltage protection sequence diagram (High side)
bl: HUERE ETF: iz E BT RIRIEWE R, T — D RIEAE ST ATz Zeig 4 5 shigdT.
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 : IEH 247 MOSFET S8 3 nak fu 5 s ifi »
b2: Normal operation: MOSFETis turned on and load current is applied.
b3 : REKM (UVesp)-
b3: Undervoltage detection (UVgsp).
b4 : NERINR 455, MOSFET #l&2&XK RS,
b4: No matter what signal is input, MOSFET is off.
b5 : RIEMKE (UVesr)-
b5: Undervoltage recovery (UVgsg)o -
b6 : IEH 24T MOSFET S8 3 n#k i1 B ifi »

SilEREBFRHERAE
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b6: Normal operation: MOSFET is turned on and load current is applied.
(8

7
Input Signal J L
— «
- P
Protection RESET SET RESET|
Circuit State !
; S
UVesr ? /
| | b5
Control a | UVass b3
Supply Voltage / ”
b2 K
v
Output Current | /\/\ /\/\ /\/\ /\/\
<
High-level (no fault output) &«
Fault Output Signal %

B 8: FERIHTFE
Fig 8: Short circuit protection sequence diagram
HIN & AAE
HIN : High-side Input Signal
LIN : &A% AME 5
LIN : Low-side Input Signal
HO : w55
HO : High-Side Output Signal
LO : {4 Hi 55
LO : Low-Side Output Signal
CSC s TG 5
CSC : Over Current Detection Input
IFO: 4 ik Hi 5 5
/FO : Fault Out Function

HIN
LIN f L
Activated by next
N¢ Output input after fault ==a! Smart
HO clear Turn-off
/So L Off
LO \
CS\“.
/SD,  External —
shutdown input

B 9. SMESKETTHRER

Figure 9. Shutdown Input Function by External Command

Sl ERB FROSRAE
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HIN

I NEREE
HIN :
LIN :
LIN :
HO:
HO:
LO:
LO:

High-side Input Signal
(ISIETPNERE
Low-side Input Signal
TR EREE
High-Side Output Signal
(SUETHREEREE
Low-Side Output Signal

CSC R TG 5

CSC : Over Current Detection Input
ISDX: AR Wi N5 5

/SDx : Shutdown Input Function

By N4 O % Input/output interface circuit

5V Une (MCU or Control power)
Rer=6.8KQ
é IPM
A Y IN a1 N was, IN e
AAAY INu.IN L IN w
| FO,ISD w, Vs
-1 com

& 10. HEFEFMCU I/0 BB

Figure 10: Recommended MCU input and output interface circuit

FVE 6: HIT PWM R 77 2R S2m B FL S 1) BT A 2R R AR KB T, RC BT RES A &1k .
Note 6: 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.

SiERBEFROERAE
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M A HE% Application Circuit

CBS CBSC
I3l
15V O ¥ T VB(U) P P
VB
|
Gating UH YN IN(UH) HIN Ho ’
R, IN(UL) U, Vsu //
|::Gating I3 A9 LIN Vs i~
1 VDD DD | _*
CPS::-.I.CPS /FO,/SDU /SDU L0 4
[ GBS _ CBSC Ccom CoM Nu
= =
T ] Lew
d VB
I
( RS IN(VH) HO t
Gating VH Ay HIN V. Vv |~ Cocs| VE-+
[ NETTTIR)) VN IPY NV LIN vs M T T-
—!
- I - — VDD ||-<
FO,/SDV Lo [
/SDV
MCU = CBS CBSC —COM Nv
5V Q? F * =
0.
£3 VBW) VB
RS | ;
Gating Wil AMY (NOH) HIN HO| H
:Gmnr L B INGWL) LIN
VDD Ve W, Vsw,
VDD
. IFO,/SDW,Vot|/FO,/[SDW, Vits —
Fault ||-<-*
A1 BN AR csc esc Lo [
S8 2 | X
F ¥ . & T4 dcom Nw, RSy’
T Qg — — I N1
Rsw
URER [
ABREFESRA Vil Eﬁﬁ
Wi LR

B 11. SRR A g

Fig 11: Example of Application Circuit

#HE 7. KRTSIENALEES A 1.

Note 7: Refer to figure 1 for pin location.

FUE 8RR, B N RN AT RER

Note 8:To avoid malfunction, the wiring of each input should be as short as possible

FVE QNI IEIRIB SR, PN A G I — A i AT 2 H s (0.1pF~0.22uF) AR HIIEL
B

Note 9:To prevent surge destruction, it is recommended to add a high-frequency non inductive
smoothing capacitor (0.1uF~0.22uF) between PN, and the wiring of the capacitor should be as
short as possible.

U 103G T EESFA R AR HVIC BN EIE M A #AT — A TR R 3, @ e
Uit N RC YEB BRI LA SR -

Note 10: 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.

1L AR RN E R TR EELT IPM,

Note 11: Position all capacitors as close to IPM as possible.

il 124 I AT AR EDERAE — D, BRI B

SiERBEFROERAE
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Note 12:The control ground wire and power ground wire shall be connected at one point, and the
wiring shall be as short as possible;

T L3 AE R R ORI, VBRI ) BPE 1.5~2us YE A 1) RF Fil CSC,[FIR RF #1 CSC J& i 1)
PR ER, RF 4 RLAET 7 Ui v FH s

Note 13: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;

#7F 14./FO,/SD LR v Bes .

Note 14:/FO and /SD must be connected as short as possible.

Sl ERBFRAERAE
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B2 Detailed Package Outline Drawings

11 18-MAX0.80
5260:03 ,_ —|| 180503010
170 12:4.3303 1.70
030 | 1~ |, 1030
R m R
3 N
o /R o
L i
] ?
3 14.30+0.30 14302030 a
- 22132032860 b

15.0020.30

7-3.90£0.30=27.30

(1170)

S
=9
Q)
160 ?3.
lo70 o
| Yy
8 ¥
ol | o &
=<4 ..
g 2
(=]
T4 ol ~|
3| 5l g -
=1 | Py
2 .Lr\o'

g R«
,3; 13.0040.30 14.3020.30 % a
2 | §
d
050 1302030 | |_ s
3400 260:030 | __ = =
_||_7-060:0.10
7 Mmaxio
K 12: #HEINBEE
Fig 12: Package Outline Drawings
SliERBIRIEOERAE
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AEEW

1. MR T B A BR A B R A & 2 N B A B AR, Ay =, T S A

AR
2. JERITEIANE AT FAR, WA BERE 5 A R AR .
3. {ERLBK BT T AN B I S AL B RBUE A, 15 I M B LA AT FEVE
4. RULWIAS WA A AL A T3 S R o

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
AFbE: ARG ERTTRYIET 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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