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FEL % MAIN CHARACTERISTICS

4 Package

500V/2A 3 HEHIKS)
Vpss 500V
Ip 1.2A
Iom 2A
Viso 1500V
i APPL | CAT IONS
® X ® FElectric fan
S .
® HZ) T H ® Electrical tools SOP23-EP
Pt el i FEATURES pan O O O 3 IH‘;‘EM
® (S5 T, @ Signal high level valid, o | o B OE
AR 3.3V AN BV compatible with 3.3v and 3 (5) Naw
NU(19) ¢ =3 (6) NC
E’(J MCU 5V MCU NV oy O O 3 (7) VBm
. h =B (8) VCCw,
® & MOSFET JEtk @ Lower arm MOSFET source von o =3 (9) INwn
i HA electrode output | O g ::?:LNC
® NE W ® Built-in bootstrap diode 0 O g v,
o N EPEIBEHEY ® Built-in straight through NWe2 - g ::‘::iﬁ::'
protection V@ )~ 5 aeNC
’ N . .
® HNEXREMHI ® Built-in undervoltage protection PIN1-PIN23
® 4iZiif & 1500V ® Resistant to high voltage 1500V
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WA~ B Module distribution diagram

NU (19)

NV (20)

V21

NW (22)

W {(23)

(1) COM
(2) VB,
(3) VCCuw
(4) INam
(5) INawy
(6) NC
(7) VBw,
(8) VCCw
(9) INwmy
(10) INovy
(11)NC
(12) VBw
(13) VCCw
(14) INwn
(15) INwwy
(16) NC
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Fig 1: Internal circuit
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Fig 2: Distribution of pin
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gl fgws | 5l HK 5| B R

Number Name Description
1 COM EHIFEYE GND ¥+ IC Common Supply Ground
2 VB (U) U AH_ LB ORz) H s v T Bias Voltage for U-Phase High—Side MOSFET Driving
3 VCC(U) U = JEuG T Bias Voltage for U-Phase IC and Low-Side MOSFET Driving
4 IN(UH) U A BB #1554 A6 1 Signal Input for U-Phase High-Side
5 IN(UL) U M FE=HNE ST Signal Input for U-Phase Low—Side
6 NC J5i%EHE No Connection
7 VB (V) V AH B IREN AR T Bias Voltage for V-Phase High Side MOSFET Driving
8 VCC(V) |V F=ifl L JFus+ Bias Voltage for V-Phase IC and Low Side MOSFET Driving
9 IN(VH) |V FH EESHIE S % AT Signal Input for V-Phase High-Side
10 IN(VL) |V M FEEHIE S %A T Signal Input for V-Phase Low—Side
11 NC J5i%EHE No Connection
12 VB (W) W AH LB DR #) H s T Bias Voltage for W-Phase High—Side MOSFET Driving
13 VCC(W) W =i JEuG ¥ Bias Voltage for W-Phase IC and Low—Side MOSFET Driving
14 INWH) W A BB #1554 %1 Signal Input for W-Phase High-Side
15 IN(WL) W M FE=HNE ST Signal Input for W-Phase Low—Side
16 NC Toi%EFRE No Connection
17

p JU AR B B i d A\ Positive DC-Link Input

—
oo

U

U AH%uH 3T Output for U-Phase & Bias Voltage Ground for High—Side MOSFET

Driving

19 NU U AH N MOSFET A%y 1 Negative DC-Link Input for U-Phase

20 NV V AH N MOSFET A%y 1 Negative DC-Link Input for V-Phase

91 v V A% H T Output for V-Phase & Bias Voltage Ground for High—-Side MOSFET
Driving

22 NW W AH N MOSFET Eit%¥w 1 Negative DC-Link Input for W-Phase

93 W W AH%uH T Output for W Phase & Bias Voltage Ground for High—Side MOSFET

Driving

Absolute Maximum Ratings

3: R HTIREE UK
Fig 3: Pin function

BABEM (1= 25°C, Bk n

WA T4 Inverter Part

(Tj= 25°C, Unless otherwise Specified)

i85 ZH) FYas BE | AL
Symbol Parameter Condition Ratings |Units
TR
Voss Drain—-Source Voltage of Each MOSFET / 500 v
i TRAESE R Tc=25C (Tc MESHEE 5) {9 A
Each MOSFET Current, Continuous Tc=25C (Tc refer to Fig:5) ’
Tou TR (WEED Te=25C, Mkf5a BT 100us ) A
Each MOSFET Pulse Current, Peak Tc=25C, less than 100us
et R CHRUED o
IDrms Each MOSFET Current, Rms Tc=25C, FrPwM<<20KHz 0.85 Arms
- . . . Tc=25°C, 4> MOSFET
Pp & KIh#E Maximum Power Dissipation Te=25°C. For Fach MOSFET 14.2 W
¥ H1#4 Control Part
s S A BUEE B
Symbol Parameter Condition Ratings |Units
Ve 2 il LR B R Vee-COM 22 [8] 20 v
Control Supply Voltage Applied between VCC and COM
SilERB I RIGEERLE
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Vis rE 4 ] U VB-VS 2] 90 v
High-side Bias Voltage Applied between VB and VS
MAESHE VIN-COM 2 [d] o
VN Input Signal Voltage Applied between VIN and COM 0.3 Vert0. 3 v
BANRYG Total System
s ZH A BUEME | BT
Symbol Parameter Condition Ratings |Units
Tj il / -407150 c
J Operating Junction Temperature
n:lv N=| ~
Tste A2 Tc=25C 407125 o
Storage Temperature
60Hz, IE5%, AC 1 Zn%h, EEEMBIHIAL
26 251 s
Viso /@.’%WE 60Hz, Sinusoidal, AC 1 min, between pins and 1500 V
Isolation Voltage .
heat—sink plate
# 1 TR IPM IR TE, SRIMERRFIZ/NT 150°C (@Tc < 100° C) .
NOTE 1: To insure safe operation of the IPM, the average junction temperature should be limited to TJ
< 150° C (@Tc <100° C).
#PH Thermal Resistance
5 ZH %A BUEM | AT
Symbol Parameter Condition Ratings |Units
45 B A1 e i FE N
. . -/ MOSFET .
Rth(j-c) Junction t(,) Case Thermal For Each MOSFET 8.8 C/W
resistance
BASEE (15=25°C, BRIRSFRRH)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
i¥AFER 4> Inverter Part
s ZH %At o/ IME | BB | SRR | BT
Symbol Parameter Condition Min. Typ. Max. |Unit
BVbss ) - ki 57 1L VIN=0V, Ip=1mA(£57F 2) (Note2) 500 - - v
Drain—Source Breakdown Voltage
% ‘\‘ t N
Ipss *W&%EW&%{E VIN=0V, VDS=500V - - 1 mA
Zero Gate Voltage Drain Current
- A IR B R o 5 B
Vs Drain-Source Diode Forward Voltage VCC=VBS=15Y, VIN=0V, Ib=-0.5A 0.9 v
e-UE S8
RDS (on) . RRTES Vee=VBS=15V, VIN=5V, 1p=0.5A - 2.5 | 3.3 | ohm
Drain—Source Turn—-On Resistance
toN - 800 - nS
tOFF R VPN=300V, VCC=VBS=15V, 1ID=0.5A, - 520 - nS
= "’ SR .
trr Switching Times VIN=0/5Y, /&4 %k (Inductive - 150 - nS
Eon 8 Load) L=3mH (£iF 3) (Note3) - 38 - uJ
EorF - 3 - uJ
I E 24 TAEX VPN=400V, Vcc=VBs=15V, ID=Ipp,
RBsoa Full
50 Reverse Bias Safe Operating Area VDps=BVpss, T=150°C @Ef Full Square
%VE 2: BVDSS JEHAS MOSFET JRifE K E. VPN BUNTXME, HEBIFBREK, Vos AT T #A RIS
BVDSS
NOTE 2: BVDSS is the absolute maximum voltage rating between drain and source terminal of each FRFET

BA: 202210A

inside SPM®. VPN should be sufficiently less than this value considering the effect of the stray

inductance so that VDS should not exceed BVDSS in any case.
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#E 30 toN M torF B IKED TC AR . SIRALRAEKIAFAT T G, AFK PCB LS SR HE. HZ

K4 BRI IR)E 3o

NOTE 3: toN and tOFF include the propagation delay time of the internal drive IC. Listed values are measured

at the laboratory test condition, and they can be different according to the field applcations

due to the effect of different printed circuit boards and wirings. Please see Fig 4 for the

switching time definition

&4 Control Part

k=1 S %At S/ M | BB A | e KA | AL
Symbol Parameter Condition Min. | Typ. | Max. |Unit
Voo s HL .
Tocc | Qui %vfgﬁ 1 vee=1oy Vee-CoM Z 1 - 600 | uA
eseen bpLy VIN=5Y Applied between Vcc and COM
Current
VBS H A HL I VDi=15V VB(U)-U, VB(V)-V, VB(W)-W 2 [d]
I Quiescent VBS Supply VIN-SV Applied between VB(U)-U, - 210 uA
Current VB(V)-V, VB(W)-W
N o) B S
/R & . . .
Uveep TRﬂJJ\EEﬁ%ﬂ“ Vce Under-Voltage Protection Detection Level 74 8.4 9.4 v
Low—Side Under—-Voltage o T
\)
Protecti . . .
UVeer rotection Vce Under—-Voltage Protection Reset Level 8.0 8.9 )-8 v
o ) EEL ST
Vs 0 (R Rl p , 7.4 | 8.4 | 9.4 | v
. . VBS Under-Voltage Protection Detection Level
High-Side Under—Voltage ST
)
Protecti . . .

UVBsk rotection VBS Under-Voltage Protection Reset Level 8.0 8.9 )-8 v
v | WATTRRERE BT, WI7E VIN 5 COM 2 [A] i L.
ON Threshold Voltage |[Logic HIGH Level, Applied between VIN and COM ’

v | WARHRERE BT, NI VIN 5 CON 2 JA] s | - 1y

OFF Threshold Voltage | Logic Low Level, Applied between VIN and COM ’
B 4 T S R P _ e
VF (BSD) BSD Forward voltage IF=0. 1A, TC=25C 4.5 8 V
Ry Ry
ter sy | 2 BRI T IF=0. 1A, TC=25C - 80 - ns
Reverse Recovery Time
#EF T/E%M Recommended Operating Conditions
i8S S s e/ ME | BURE | B R ME | B
Symbol Parameter Symbol Min. Typ. | Max. |Unit
VpN IR PNl - 300 | 400 | v
Supply Voltage Applied between P and N
2 i) B Y5 EE - 2 |
Ve 325 ] P Y P . Vee-COM 22 1] 155 | 150 | 185 .
Control Supply Voltage Applied between VCC and COM
A2 2] B Y VB-VS 2 |f
VBs | FRE R IR . <H 13.5 | 15.0 | 16.5 | V
High-Side Bias Voltage Applied between VB and VS
e N
VIN(on) WATFRRE B . 3.0 vee v
Input ON Threshold Voltage VIN-COM 2 [8]
NG LI S Applied bet VIN and COM
VINOF) H NI A RME B pplied between an 0 0.6 .
Input OFF Threshold Voltage
BEIX B[] ~ .
=VBs=13. 5" 16. i< , - -
tdead Blanking Time for Preventing Arm—Shor VCC=VBS=13.5 16. 5V, Tj<1501C 1.0 us
PN T B
Fpwu Tj<<150° - 1 - KH
PWM Switching Frequency J<1501C g z
SilERB I RIGEERLE
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100%lc 100%lc

trr »
VcE lc
7
ViN
- fon B > N
tcion)
VIN(ON) 10%lc 90%lc  10%V/CE
(a) Jt A

B 4. FFemE]E X

Fig 4: Switching Time Definition

Ic A Vce
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&
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(b) I

N A A —— A
| LI L?_J L__Jl L--ZZézgy/Le%:; 3.80mm
A4 ~_|
u v v u/ oy = u | &v
L 14.50mm =
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Bl 5: R Tc WK

BA: 202210A

Fig 5: Case Temperature Measurement
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R ThEER FF I Time Charts of Protective Function

WAL

KIERGIRE

Fa o el LR (Vo)

MOSFET it

WAES

KGR R E

FEf e P LI (Vi)

MOSFET Hifii

BA: 202210A

571M

- X

K

=R A

B 6: REGRGH PR (KM)

Fig 6: Undervoltage protection sequence diagram (low side)

L o

2o

B 7. REGRYHFE GER)

Fig 7: Undervoltage protection sequence diagram (High side)
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M A HE% Application Circuit

15v. |
; L] HING| LN | R #IE
— 1 | 7 0 0 B LT HMOS 3
: 0 IS 0 1 0 THFMOSTTil
1 0 VDC HFMOSTFil
| o 1 1 % || Hil
o s | IR BT FTFHMOS K H

B 8: MCU £: ORI H253EF H B

Fig 8: Recommended CPU Interface and Bootstrap Circuit with Parameters
HVE 4 TEBERIE NG MCU $rtiom 2 AN RC LM ERES, W1 R5. C5 AImSlyEik A
NOTE 4: RC coupling(R5 and C5) at each input of SPM® and MCU may be used to prevent improper signal due

to surge noise.

Signal input of SPM® is compatible with standard CMOS or LSTTL outputs.

Cl
15y
md oM
C4
L VB (U) v p
ICC G VCC VB J E y
Cne /nc
— :EN i n o 1 —t
Rb5 Ur ——
=t NUL LIN Ve
== 3
5 F’(:z N COM L0 —‘_J:B
= NU
M N VB (V) )
o ] ﬂ
C vee () vee - ~
I & IlN ip HIN 10 1 v ’
— + IlN o TL.TN Vs -
Jup— L,
CSI—T—T(E CoM L0 _‘—r* }
VB (W ,
o ] "
—_—e
co ver VB -
R5 EN (WH ‘71
—} TN 110 W
— EN L LIN Vs
—— l COM LO — >
CSI—T—-'_CZ NC
L
PR S
R4
Cfil [|! R3
[
)
= N1
9: LRI F it A
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Fig 9: Example of Application Circuit
FVES: HAIRBEA NG 1C NEERA —A 500K (MLAUE) FHIFB: AR IERAEREE, AL AT EE
Fi: MH RC EABLBRIN, Z5U R N AR 51 BT 5 A0 T 5 H s S
NOTE 5: Input drive is High—-Active type. There is a 500k Q (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.

#TE 6: T R3 A7 T MOSFET Yl 55 COM Z[], R3 FA s i 2 B 21 F (0 MOSFET F)TFIRGMF4 LA K 1A 2% L Bt (1
PRI R3 AR A R FE RN T 1V,

NOTE 6: The voltage drop across R3 affects the low side switching performance and the bootstrap
characteristics since it is placed between COM and the source terminal of the low side MOSFET.

For this reason, the voltage drop across R3 should be less than 1V in the steady-state.

BVET: HTHEANE T4 IVIC, HIsHIRFTT5 CPU 3 B A, A F BT AR a3 28 45 e 5 f 2K .
NOTE 7: Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or transformer

isolation is possible.

#UE 8: NBIIERIRY, AL B, CHEELRMR W RER.

NOTE 8: To prevent erroneous protection, the wiring of A,B,C should be as short as possible.

B9 fRIPZEE RAL C3 I A) W B WO EXTE 17 2uS. SCWTHT (8] PT REFEE AR £8 A R 22 /045 2484k . @1 R4
C3 kBN ZE, HIERMERA,

NOTE 9: The time constant R4. C3 of the protection circuit should be selected in the range of 1.0-2
ps. SC interrupting time might vary with the wiring pattern. Tight tolerance, temp—compensated

type is recommended for R4, C3.

HE 10: P AR BRI RERIEEIE TPM.
NOTE 10: All capacitors should be mounted as close to the terminals of the IPM as possible.

FUE 11 N TR0, fEREHRA S PANT Z 8] 5 LRV T REMIHE, HEFF7E PENT B3~ [W] N 0. 1~0. 22uF
1 MLCC AR UE R FLA o

NOTE 11: To prevent surge destruction, the wiring between the smoothing capacitor and the P, N1 terminals
should be as short as possible. Generally, a 0.1-0.22 uF snubber between the P-N1 terminals is

recommended.
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AN B2 Detailed Package Outline Drawings

SPE02MS50T-CN (SOP23-FP)

J (1.165)

(1.165)

15%1.776=26.670£0.30

FA

mm

GAGE PLANE 250

an

MAX3 )

o i,J

l 13,3440 30 \ 13342030 | —\
&3 SEATING PLANE * N
= 1504020 A
/ 8L
Marki Are: .6
- :%} W orrrsvev/, M et
f f T t T f f J'
}f I \f
1 3
7| 1223£030 | 13.030.30 L3 i b
B - i
™S
__%( 130
950,30 2,4840.3 3.9040,30 4X, 1315£020]
3.9040.30 2X
[ \
— S — | — ¥
sx [T T _ 050,10 2% BN 1920
Max 1.00_|17] 19 23
10: SPE02M50T-CN H}3E4MEE Fig 10: SPE02M50T-CN Package Outline Drawings
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AEEI
L RO T I WA T (072 5 5 M L R RO RS B R, IR T, T B
AR

2. JERIEANE AR FAR, WA BERE S A R AR .
3. (EHBRUCTHINE A ER I S LA B KBV, 5 W s ma B v SE
4. RULWIAS WA A AL A 53 S 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.

BKAREARN
EHERBFRBBRAR
AFbE: ARG ERTTIRYIET 99 5
Mi%: 132013

HHl: 86-432-64678411

f£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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