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Intelligent Power Module

SPE10S60F-A 7= #l#&+

FEDRRPESH: Main Function and #% Package
® 600V/10A =Hliizz  Parameter:
o PN EKMFELIEM-1% ®  600V/10A three-phase inverter
A IEAY IGBT ®  Built-in low-loss trench-gate
® N IGBT K4tk field-stop IGBT
o NEHAX WY Open emitter type
Built-in bootstrap diode
SZF: Application:
® IKFEELENL ® Air Fan
® AL ® Range hoods DIP25-FP
o A ®  Air purifier
Y (=] fas /_\' j:\ 2 ; /_(
o AR ®  The dishwasher pump Rk R AT
® hRmiHlKE ®  Freezer compressor SPE10S60F-A | DIP25-FP | SPE10S60F-A
R i Features:
o " IGBT I HERIL G A ® |GBT Driver: Advanced input filter,
- H =] = 4f!]
Ve, FFEEE, i Shoot through prevention, High
K H Ry 1A
600V HFHEHe, HE/R voltage high-speed level shifting,
AR, S Gy R Control supply under-voltage (UV)
i protection.
o EEE, T ®  Fault signaling : Corresponding to
G VP BT an SC fault (Upper&Lower-leg
[[% ZN
i IGBT), a UV fault (Lower-side
® HAJEI: 3% 3.3V&5V Supply).
MOVEE, ST ®  Input/Outputinterface:: 3.3V&5V
U E] s IA] AX o
o RN A input signal is compatible, high
ORI active -
® Temperature Detection: Negative
temperature coefficient thermistor
detection output
17#%{=2 ORDER MESSAGE
AN SO B id # OO TR & % wHEE
Order codes Marking Package Halogen Free | Packaging Device Weight
SPE10S60F-A SPE10S60F-A | DIP25-FP % NO % Tube
RN A Internal Block Diagram
SiliilEREBFRIGBEIR2E
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Kl 1:
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‘P BH Pin configuration

NC (1) —H(25) NC NC (25) []
o Y o o
VUFB (2) N
VVFB (3)
>

VWEB (4) % is [ fes P P (24 |

zocf & : jas  ueal]

WP (7yg—

VP1 (8ya— wl

wWe g O g | Heav v [

UN (10)T—

. G T Benw wen [

WN (12) e—]

NC (13) ]

FO (14) ] B (20) NU NU (20) ]

CIN (15) T N—
VNC (18) ] O O B (19) NV NV (19) [ O
VOT (17) =] m —f as) NW  NW (18) [

I
Kl 2: 5] Fig 2: Pin figure
SiliiERBEIRHER28

A (Rev.):201801A

NC

Vv

W

WHHLES ] Fig 1: Internal Block Diagram (Bottom View)

(1) NC

(2) VUFB
(3) VVFB
(4) VWFB

—(5) UP
—(6) VP
—(7) WP
—(8) VP1
—(9) VNC
— (10) UN
{11 WN
1 (12) WN
—1 (13} NC
—(14) FO
— {15) CIN
— (16) VNC
—3(17) YOT
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BETh=
REZH AL SPE10S60F-A 1 i $% +4

EHH#R Pin Description

EWRS B HE R =9 B A

Pin Number Pin Name Pin Description
1 NC JCi# R No connection
2 VUFB U #_E B I 5)) F R 5 F U-phase high side floating IC supply voltage
3 VVFB V H - ER ) B R ¥ F V-phase high side floating IC supply voltage
4 VWFB W AH_E B IK 5] FELJE 3% T W-phase high side floating IC supply voltage
5 upP U M BB %55 5 4 N T U-phase high side gate driver input
6 VP VA B IS S 4 N\ T V-phase high side gate driver input
7 WP W A EE S 5 % N\ i T W-phase high side gate driver input
8 VP1 21| L JE U F 1C supply voltage
9 VNC 44 Y GND ¥ T- Common Supply Ground
10 UN U H FEFEHIE 5 % A\ T U-phase low side gate driver input
1 VN VA T BS54 A\ T V-phase low side gate driver input
12 WN W HI R B 15 5 % A\ i 7 W-phase low side gate driver input
13 NC JEi# R No connection
14 FO WA A H o T Fault output
15 CIN i % SR fish o B RS S T+ Analog input for over current shutdown
16 VNC 44 Y GND ¥ T- Common Supply Ground
17 VOT 5L FE RN %y 1 3% 1+ Analog output for temperature monitor
18 NW W 1 F 5 MOSFET Ji#4% + Negative DC-Link input for W-phase
19 NV V # N MOSFET itk T Negative DC-Link input for V-phase
20 NU U A~ MOSFET J5 3% ¥ Negative DC-Link input for U-phase
21 w W AH% H %% F Motor W-phase output
22 \% V AH%i H 5% F Motor V-phase output
23 U U #H%i H %6 F Motor U-phase output
24 P AR 4% ELI 4 A\ it T Positive bus input voltage
25 NC JCi%E$#: No connection

BRRBUEME  (Tj= 25°C B ARHF D
Absolute Maximum Ratings (Tj= 25°C, Unless Otherwise Specified)

WAFE 4y Inverter Part

25 TH #MF BieE LA
Symbol Parameter Conditions Ratings Unit
MHF P-NU, NV, NW 2 [f]
Vee HIFHEE Supply Voltage 450 Vv
Applied between P- NU, NV, NW
IR (BRI RBIFF P-NU, NV, NW 8]
Vee(surge) ) 500 Vv
Supply Voltage (Surge) Applied between P- NU, NV, NW
£ HIAR- R S AR ) i
Vces 600 Vv
Collector-emitter Voltage
tlc AR H AR HL U Tc =25°C (Tc M7 W14 3) 10 A
SiliilEREBFRIGBEIR2E
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Intelligent Power Module

SPE10S60F-A 7= #l#&+

S

Each IGBT Collector Current (Tc refer to Fig:3)
SRR IR (B )
. To= 25°C, ki T- 1ms
tlcp Each IGBT Collector Current 20 A
Tc=25°C, less than 1ms

(Peak)
LR IIFE Tc=25°C, Mk

Pc 24 w
Collector Dissipation Tc=25°C, Per One Chip
g (A& 1)

Tj ] ] -40~+150 °C
Operating Junction Temperature (NOTE 1)

FE 1: IPM D3 i KBIUE 250508 175°C(@R IR B Tes 100°C)AAT0, 8 TR IPM 21T %4, 5N E T Ti(av)
< 150°C (@M /¥ Tc < 100°C).

NOTE 1: To insure safe operation of the IPM, the average junction temperature should be limited to Tj(av) < 150°C

(@Tc < 100°C).

& #I%8 4 Control Part

25 TH M Bied LEiva
Symbol Parameter Conditions Ratings Unit
MATF UFB-U, VFB-V, WFB-W |
AR ) LR R ,
Vps T | it Applied between UFB - U, VFB-V, 17.5 \%
igh side floating su voltage
9 g supply 9 WEB-W
v s il LR PR R FiFT VP1—VNC i 175 v
° Low side supply voltage Applied between VP1,VN1 - VNC '
N MAT UP, VP, WP, UN VN ,WN-VNCZ
BNE TR . .
ViN . [a] Applied between -1~10 \Y
Input Signal Voltage
UP,VP,WP,UN,VN ,WN-VNC
B 4 PR BT FO = Ve Z[H]
VFo -0.5~VD+0.5 \Y
Fault Output Supply Voltage Applied between FO - VNC
Al 1 PRI FO i IR IR E
IFo 1.5 mA
Fault Output Current Sink Current at FO Pin
P YRS D00 A N\ PR PiF T CIN = Ve 2 [H]
Vsc -0.5~VD+0.5 \Y
Current Sensing Input Voltage Applied between CIN - VNC
4 Z 4 Total System
5% HHE M B BAr
Symbol Parameter Conditions Ratings Unit
RS LR E AR GRS Vb = Vpg = 13.5 ~ 16.5V
Self Protection Supply Voltage Tj=150°C, L&EH, W A/NF 2us
Veeprom) | . . o i 400 Vv
Limit (Short Circuit Protection VD =VDB =13.5~ 16.5V
Capability) Tj= 125°C, Non-repetitive, less than 2u
RREHR IE AR ek e
Tc Module Case Operation | -20°C<Tj <150°C -20 ~ +100 °C
Temperature
Sl ERBIRIGERZE
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Intelligent Power Module

SPE10S60F-A 7= #l#&+

Tstg 47 ¥ Storage Temperature -40 ~ +125 °C
1E5%%60Hz, AC 1434k, {EFGRIFIEH T
Viso 24641 JE Isolation Voltage 2 [A60Hz, Sinusoidal, AC 1 minute, 2500 Vrms
between pins and heat-sink plate
o EllwT _ _
oI NITANANANANAT
O O
- 277 -
e ,,—:‘—‘/—l‘ I 1
D) | = | =
- E.EEU_EI: . = : = '
FRE-_EE_._ i
z i — TcEAMRE
C ' O
I e et LRS- WU
WL
Bl 3: 5Tidillik A Fig 3. Tc measurement point
#FH Thermal Resistance
25 =] A BRME | #BUE | BAME | BA
Symbol Parameter Condition Min Typ Max Unit
Rth(j-c)Q A IGBT Juft - - 5.2 °C/W
45 R B Fe A H
For each IGBT part
Junction to Case Thermal - —
Rth(j-c)F , #A~ FRD Jof - - 59 °C/W
Resistance
For each FRD part
USRI (Tj= 25°C, BRARRFERULAA)
Electrical Characteristics (Tj=25°C, Unless Otherwise Specified)
B354 Inverter Part
Uin=) HiA - Jis BAME | ABME | &KE | B
Symbol Parameter Condition Min Typ Max Unit
VD = VDB =15V
. ) ] - 1.7 2.0 \Y,
AR HR 55 SR T A FL Vin =5V, Ic =10A, Tj= 25°C
VCE(sat) Collector — Emitter Saturation Vp = Vpg = 15V
Voltage Vin =5V, IC =10A, Tj= - 2.07 - \Y
125°C
v FWD IE [ Sl B Vin=0V, Ic=-10A, Tj= 1.6 2.3 v
F FWD Forward Voltage 25°C
tON Vcc = 300V, VD = VDB =15V - 0.64 - uS
tcon FFoRhT A (#%9E 2) Ic =10A - 0.15 - uS
toFF Switching Times (NOTE 2) Vin = 0V—5V, &7 #E; - 0.74 - uS
tc(orr) Inductive Load - 0.06 - uS
SiliilEREBFRIGBEIR2E
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Intelligent Power Module

ter - 0.12 - uS
Eon FFiE$FE Turn-on loss Ic = 10A, Vce = 400V, Vpg = - 67 103
. Vp=15V, R =47Q, L=1mH, ud
Eoft KW #E Turn-off loss . - 146 172
Ls= 150nH, Tj= 25°C
| A A B 2 S A R LR Vce= Vces Tj=25°C - - 75 uA
cEs Collector-Emitter Leakage Current | Vce= Vees Tj= 125°C - - 1 mA

ik 2: ton Al torr BUFEENEN Ic PWEBAEHIERITE . toon) M toorr 2 IGBT H BHHEA ERL E RN 2% T HITT
KESIR]. VEDLIE 4.

NOTE 2: tON and tOFF include the propagation delay time of the internal drive IC. tC(ON) and tC(OFF) are the
switching time of IGBT itself under the given gate driving condition internally. For the detailed information, Please Refer
to Fig 4.

100 %Ic 100 %lc

trr
VCE Ic Ic A VCcE
N——
VIN VIN
l
ton - > - >
tc(on) toFF - >
VIN(©ON) 10%lc 90%lc  10%VCE 109VCE C(OFF) -
CIRIRE (b) elbi
B 4. JFIemtalE X Fig 4: Switching Time Definition
#H#8 4 Control Part
25 TH FM B/ME | BUE | BORE | BT
Symbol Parameter Condition Min Typ Max Unit
Vp HiASHIR
Vp =15V
Ip Quiescent VD Supply VP1-VNC - 0.52 1 mA
V|N =5V
Current
VoS H
Vpg = 15V UFB-U, VFB -V,
Ips Quiescent VDB Supply - 360 550 uA
Vin =5V WFB - W
Current
. Vsc = 0V, FO Jilisid 10K sHFH Fhr
VFoH R A H ELR 4.6 - - \Y
£ 5V
Fault Output Voltage
VFo|_ Vsc =1V, |Fo=1.5mA - - 0.3 \
JELH 1F 1 fih % B E Short
Vsc, TH+ o N ] Vp=15V 0.37 0.47 0.65 \Y
circuit positive going
Sl kB I RIAERZ G
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threshold
JoL i 7 ] ik K PR
Vsc, TH- Short circuit negative Vp= 15V 0.2 0.4 - \Y
going threshold
UVop HL Y R AR 4 ] filt % F85F Trip Level 9.5 10.4 11.0
UVor Control supply S 77 Reset Level 11.0 12.1 12.8 v
UVbsep under-voltage fis % H3~F Trip Level 9.5 10.4 11.0
UVber pretection 47 #i°F Reset Level 11.0 12.1 12.8
AR A 2R BE BT
Ron,FLT 1=1.5mA 50 90 ohm
FLT low on resistance
Tro e B L e 9 52 40 65 120 us
A S IR (A]
(UP/VP/WP,
trILIN UN/VN/WN) VNn=0V &5V 140 290 - nS
Input filter time
(UP/VP/WP,UN/VN/WN
CIN H A5 5 P i ] 270 530 780
teinmin i . Vn=0Vor5VVen=5V nS
CIN Input filter time
T A R MAF UP,VP,WP,UN,VN,WN #l
Vinon) - 1.7 21 24
ON Threshold Volta VNC 2 [d] v
R W7 B A HL Applied between
VIN(OFF) 0.7 0.85 14
OFF Threshold Volta UP,VP,WP,UN,VN,WN and VNC
HERH, &% 3 Tc=90C 1.53 1.59 1.65
Vor Temperature Output \%
Tc=25C 4.15 4.17 4.19
NOTE 4
BSD IE[HLJE lr=10mA & k&
VE - 1.0 1.3 Vv
BSD Forward voltage IrF=10mA including voltage
BSDPR it FLBH
Rgsp Internal bootstrap diode | VF1=4V, VF2=5V 22 36 50 ohm
on

3. IR LA BRI, IPMANGE H 348 5C FHIGBT At il 5 5

a5 CBRHL CHIPM. IPMEVorfi ALt 26175 2% K5,  FI5 22 LL20K by A BHI R4 S

NOTE 3: IPM do not shutdown IGBTs and output fault signal automatically when temperature rises excessively. When

=it R R L A5 P S LRI PR BN s A8 P 42

temperature exceeds the protective level the user defined, controller(MCU)should stop the IPM. Temperature of HVIC

vs VOT output characteristics is described as Fig 5, The Fig 5 was tested by 20Kohm pull-up resistor

A (Rev.):201801A
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5.000 , ‘
4.000
e \/Min
3.000
Vnor
2,: Vmax
o
>
2.000
1.000
0.000
-40 -20 0 20 40 60 80 100 120 140
T(C)
Els: Vor HiHEHizkFig5: VOT output voltage VS HVIC temperature
HH T/E4% 1k Recommended Operating Conditions
s mH -4 ¥fH Value B
)
Symbol Parameter Condition BME | #BUE | BKE Unit
ni
Min Typ Max
BT P = NU, NV, NW
I
Vee HLYE L& Supply Voltage 0 300 400 \Y,
Applied between P — NU,
NV, NW
v Pt FLR LR MAF VP1-VNC [ 15 v
° Control Supply Voltage Applied between VP1 — VNC
. HFVUFB - U, VVFB -V,
v R ] YR VWFB-W 2 ] 15 v
oS High-side Bias Voltage | Applied between VUFB — U,
VVFB -V, VWFB-W
SiliilEREBFRIGBEIR2E
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FEIX I [H] Blanking Time | &M ARSI, Te<=100C
tdead for Preventing For Each Input Signal,, 1 - - us
Arm-short Tc<=100°C
PWM #iiZ -20°C<Tc <+100°C
fPWM - - 20 kHz
PWM Input Signal -20°C<Tj<+150C
AN PN RS S ON 0.7 - - us
PWM Minimum Input Pulse
OFF 0.7 - - us
Width
Tj #EJE Junction temperature -20 - 125 °C
W NTC -4 Internal NTC - Thermistor Characteristics
w5 B H M #14 Value B
\
Symbol Parameter Condition B/ME | ARy R U
nit
Min Typ Max
R B HLRE Tnte = 25°C 97 100 103 Kohm
NTe Resistance of Thermistor | Tyrc = 125°C 3.25 3.46 3.69 Kohm
HLZ Y5 Temperature Range -40 } +125 °c
U414 Mechanical Characteristics and Ratings
HE Value
¥ At Bfr
" B/ME | #EE | BRE ]
Parameter Conditions Unit
Min Typ Max
LA BT R M3 - 0.69 - Nem
Mounting Torque | Mounting Screw: M3
BT I B K6 -50 - +120 um
Device Flatness Refer to Fig 6.
i Weight - 7 - g
o [
AR o o
]
/ |
b ©
r \
= ) .-
\ |
| ]
| /
[
LA/
( e -+ ——
Kl 6: FEZEKNAIE Fig6: Flatness Measurement Position
Sl ERBIRIGERZE
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Intelligent Power Module

. $6 74 Application Guide

R aR A A\ Advanced input filter

SR AR AR BE NS A HVIC PN BREER B A /i ) Rk o ) — S50k A B T I BR AR W45 5 R0 2= ikl
WUR P 7 FHEE 8 A& 28 ML 7R A N R 255 AN i A iy N\ B I 28 s 1
The advanced input filter allows an improvement in the input/output pulse symmetry of HVIC inside the module

and helps to reject noise spikes and short pulses. The advantage of the new filter is shown in Figures 7 and 8

PN ] :
i < 7% N S
_ triL,N — — trn!
E; ! & ’
gl i
i i
| !
| PR a <, A
. A trL, N : “ & tr,INg
2 i o i
i I_ i
B 7. g N gk P 8. M am I g N g
Fig 7: Typical input filter Fig 8: Advanced input filter
R ThRERt 5 B Time Charts of Protective Function
JERGVR
- —————— >
|
I
|
UP/NVP/WP :
I I
UN/VN/WN : |
|
I
1
I
|
|
HO :
LO | |
I I
| |
(] (]
| ]
I I
| |
Kl 9. B

#%7E4: HO Al LO AWHS HVICT M4 HES . NOTE 4: The signal HO and LO are gate output of the internal HVIC

SiililERBEIRIGEREE
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ONEE]

f

f
PRy =204 A s2p

UVbr

. Ve — -% _____ o —
FH Y5 / UV — = _——
a4 v
v LALLM

A S S

Vdd

EI10: KRIEARYEFFE M) Fig 10: Under-Voltage Protection (Low-side Operation)

DHEHRE B Sl E EFBIREWRE SR, E R AN REE ST IR R Bhia AT
a1l : Control supply voltage rises: After the voltage rises UVDr, the circuits start to operate when next input is
applied
a2 : IEHIELT IGBT FF)a HmEk B i
a2 : Normal operation: IGBT ON and carrying current
a3 : RJERM A (UVoy. a3 : Under voltage detection (UVDt).
ad . NEMANRH 4GS, IGBTHZSHIRA. a4 1 IGBT OFF in spite of control input condition
a5 : ks JF S . a5 : Fault output operation starts
a6 : KJEME (UVor). a6 : Under voltage reset (UVDr)
a7 :IEH BT IGBT Sl IFn#k /4 Eii. a7 : Normal operation: IGBT ON and carrying current

PN
Vdd
[}
7L
T
PRy RS g El s
FRL U5 P
A b2 b v b6
i
ERCE CEHEE S,
g A "

11 KBS FE () Fig 11: Under-Voltage Protection (High-side Operation only)

Sl kB I RIAERZ G
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Intelligent Power Module

DRI TR i BT RIREWRE AL AR AN RIEAR ST INZ L 3his 1T
b1 : Control supply voltage rises: After the voltage reaches UVDBr, the circuits start to operate when next input
is applied
b2 : IE#iE4T: IGBTS@ A nE M . b2 : Normal operation: IGBT ON and carrying current
b3 : RIEHM (UVper). b3 : Under voltage detection (UVDBL)
b4 : NEMNZEHAET, IGBTHE KRS .
b4 : IGBT OFF in spite of control input condition, but there is no fault output signal.
b5 : RIEM E(UVDBF) b5 : Under voltage reset (UVDBr)
b6 : IEHIE4T: IGBTR@H Nk 7 . b6 : Normal operation: IGBT ON and carrying current

IEERIE PN J
'f'ﬁ c7
/4
LI
AY
IGBTHi k-4 5 1
i L p
SC—— -
c4
cl V
iy LA ﬂ 8
‘I’f
53T oL LI PR ‘/\/VQ SCEHHE
BN CRi 4 4t
W A S o5 7
[’

Bl 12: B Ry p B CRIES T
Fig 12: short-Circuit Current Protection (Low-side And High-side Operation)
(G A1 3843-37 HEL B IZE4) (with the external shunt resistance connection)
c1: IE#IZ4T: IGBT Fii#kifi. c¢1: Normal operation: IGBT ON and carrying current
c2: FEEEH AN (CIN filk#%) . c2: Short circuit current detection (CIN trigger
c3: IGBT #4455, ¢3 : Hard IGBT gate interrupt
c4 : IGBTKWi. c4:IGBT turns OFF

Sl kB I RIAERZ G
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Intelligent Power Module

c5 ekt RE I T ARIZ AT bRt A5 5 Ok 98 22 B AR L X CFO L E -

¢5 : Fault output timer operation starts: The pulse width of the fault output signal is set by the internal capacitor

c6: FIA“L": IGBTX M. ¢6 : Input “L” : IGBT OFF state

c7: AN “H:IGBT JFil, (HR#ME(ESEHIME, IGBTA S,

c7 : Input “H”: IGBT ON state, but during the active period of fault output the IGBT doesn’t turn ON
c8 : IGBT ki, c8:IGBT OFF state

&\ % B8 O B Input/Output Interface Circuit

5V line
F
IPM
5Kohm RTH  |UP,VP,WP,UN,VN,WN
MCU ]
T HIB
Q O Fo
L Vot
e m'ﬁm%
T %
VNC

B 13: HEFR MCU % A% i3 1 fiLi% Fig 13: Recommended CPU I/O Interface Circuit
3E5: HHTPWMI ) 5 RS2 BR 2 Ha 3% A0 AT R 2R B AR B BB, RC R AT e A1k

NOTE 5: RC coupling at each input (parts shown dotted) might change depending on the PWM control scheme

used in the application and the wiring impedance of the application’s printed circuit board.
HVE6: WA AN ZAARE R CMOSELSTTL A i AHILAC .
NOTE 6: The logic input is compatible with standard CMOS or LSTTL outputs

433 FE, BHE£R Wiring Around The Shunt Resistor

IPM

A RN F10nH(H S F— % 8i=3mm, &
=10um, K=17mmity5fisk i)

NU —O—f \/\/\/—Wb
VNC NV O /\/\egg——O

NW O\ \ g

5 it HL P \

5516 P BEL 2 il 2 (1) ) 5432 97 127 R AL

Kl 14 5% 40 B 300 Fig 14: Recommended Wiring Around The Shunt Resisto

SiililERBEIRIGEREE
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HL7 7 FH B ) Typical Application Circuit

NC

HINT

HIN? I](J24| @
v

s ¢ L
HIN3

HOSH@

Vs * P W

LINI
Lot————
LIN2 U
—
LIN3
Log———] | %
Y NP

Lo3———|

cou WA e

FAULT

ITRIP

VsS

Il
1]
o
&
=8
=
&

|LC3
\ B3
Al

Bl 15: RS HLEK Fig 15: Typical Application Circuit
FVET: WNIEN ARG 1C WHEREENAE — > SkQUILBUE) Nhr A B BT IE R AR RENE, AR AT RERL
HI RC EABLLERIN, 2500 CR 4 A5 538 BT 5 A5G W R {8 P 1 Y T
NOTE 7: Input drive is High-Active type. There is a 5.1kQ(typ.) pull-down resistor integrated in the IC input circuit. To
prevent malfunction, the wiring of each input should be as short as possible. When using RC coupling circuit,

make sure the input signal level meet the turn-on and turn-off threshold voltage.
#1E8: HTHHNE T EHHVIC, HiEHlwm Tl 5CPU i T BEAHE, AR CREEAR 25 55 0 2y i .
NOTES8: Thanks for HVIC inside modules, direct coupling to MCU without any opto-coupler or transformer
isolation is possible.

#iE9: H 2SRRI N HEGERBIU. V. WG

NOTE 9: Bootstrap negative electrodes should be connected to U, V, W terminals directly and separated from the

SiililERBEIRIGEREE
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Intelligent Power Module

main output wires.
#1110: FORIMITERAL, HAF 'S5 &MIEE —N10kQ 9 EHHBE 4 3+5V/3.3V L,
NOTE 10: Fo output is open drain type. It should be pulled up to the positive side of a 5V power supply by a resistor
of about 10kQ
FE: APIERRYT, AL By CIEZKMNR AR .
NOTE 11: To prevent erroneous protection, the wiring of A, B, C should be as short as possible.
HE12: RILEIERT. COMIRT IR B VCEITE1~2uS . SR WrBs [A] T BEBEA A1 LR A | i 22 /0 278 4k . 3R,
CoEF/NEZE, TRBEAMERA,
NOTE 12: The time constant R1. C5 of the protection circuit should be selected in the range of 1.0-2us. SC
interrupting time might vary with the wiring pattern. Tight tolerance, temp-compensated type is recommended for
R1, C5.
FVE13: I A AL B R W B SEILIPM.,
NOTE 13: All capacitors should be mounted as close to the terminals of the IPM as possible
HE14: T BT, R A S P&NT AN 51 2 BT AT REM L, HEFETEP&N 31~ 8] 11£90.1~0.22uF
FIMLC CAR AT IEE HL 2 o
NOTE 14: To prevent surge destruction, the wiring between the smoothing capacitor and the P, N1 terminals
should be as short as possible. Generally, a 0.1-0.22uF snubber between the P-N1 terminals is recommended
#VE15: WANVNCHT (9&16JHD FEIPMAHE COEHAE — k2, AMAE—VNCH: TZEHEFIGND, 75— 7 o vF T % .
NOTE 15: Two VNC terminals (9 & 16 pin) are connected inside IPM, please connect either one to the 15V power
supply GND outside and leave another one open
#UE16: WURAE @ PCBE L BOE LRI T Z M, 85 5 I RE L2 B D)2 K AR FEm,  HEFE I B p 2.
NOTE 16: If control GND is connected to power GND by broad pattern, it may cause malfunction by power GND
fluctuation. It is recommended to connect control GND and power GND at only one point.
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Intelligent Power Module
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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.

KEAR
EHERNE TR FIRAT

AF bk, AR EARTTIRDIE 99 5

HIS e «
S
3
G

132013
86-432-64678411
86-432-64665812
www.hwdz.com.cn

HIAEHER
bk FHME F TR 99 5
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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

MARKET DEPARTMENT

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

Post Code: 132013

Tel:  86-432-64675588
64675688
64678411-3098/3099
Fax: 86-432-64671533
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