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Intelligent Power Module
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FES¥ MAIN CHARACTERISTICS

500V/4A 3 AR
Vbss 500V
Ip 2A
Iom 4A
Viso 1500V
P& APPL | CAT | ONS
® T =ENAMNAML ® Air conditioning fan
® HIHHML ® Lampblack machine
® X ® Electric fan
@ TRIMLA ® Air purifier
(]

® VLHiHLKE

Dishwasher pump
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FEmERE FEATURES va < B
® S5 M A, @ Signal high level valid, | ‘,231:35‘:
FEZ 3.3V A BV compatible with 3.3v and e 1
ffy MCU 5V MCU e M
® [/ MOSFET J5# @ Lower arm MOSFET source PINLPIN23
iy electrode output
® NEHZ N ® Built—in bootstrap diode
® N EEE R ® Built—-in straight through
protection
® N EKERY ® Built—in undervoltage protection
® P IBAR G A ® Internal integrated temperature
Wy detection output
® %)% 1500V ® Resistant to high voltage 1500V
T# {55 ORDER MESSAGE
T EE e 7= & {8 B Product mforma"uon
Order SR T Tl -Gt B i $ %
Halogen-Free-Tube | Halogen-Free-Reel Marking Package
2A01-0913 SPE04M50T-C N/A SPE04M50T-C SOP23-FP
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RS EE Module distribution diagram
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Fig 1: Internal circuit
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COM (1 o 1) COM
VBw}2; |C [o| Clf ane P(17) O Eg ZZ;VBu»
VCCw (3) = b (3) VCCw
INuw (4) = O & (1)U U (18) O b (4) INam
INw, (5) =7 b (5) INw,
NC (6) & & (19)NU  NU(19) ] §5 b (6) NC
VBw(7) & O s CONV  nveo ol O E?,i =3 (7) VB
VCCw (8) =& jxe b (8) VCCw
INww (9) &5 ' QDV ven o 2 ([ O)Nea
INwu, (10) = o b (10) INw,
VTS (11) =] 8 O 5 b (11) VIS
VBw (12) ] Q b (12) VBw)
VCCw (13) = 3 (13) VCCw
INow (14) & (2 )NV NW(@22) 3 b (14) INown
INw (15) & D o)
NC (16) & O O O B (23)W W (23) ] T E:g;gqc
JE& T
B 2: BERIIESHREE
Fig 2: Distribution of pin
S HgRS | Bl RR 5| jIHE A
Number Name Description
1 COM YR GND U1 IC Common Supply Ground
2 VB(WU) U AH IRz R T Bias Voltage for U-Phase High—Side MOSFET Driving
3 VCC(U) |U ¥ i§um 7 Bias Voltage for U-Phase IC and Low-Side MOSFET Driving
4 IN(UH) U #H BB 015 5%\ 7 Signal Input for U-Phase High-Side
5 INWUL) U #H FEHS S %A T Signal Input for U-Phase Low-Side
6 NC JCi%E3%E No Connection
7 VB(V) |V AH LB IRz R T Bias Voltage for V-Phase High Side MOSFET Driving
8 VCC(V) |V #&#| ¥ T~ Bias Voltage for V-Phase IC and Low Side MOSFET Driving
9 IN(VH) |V #H BB 6015 S%i\in 7 Signal Input for V-Phase High-Side
10 IN(VL) |V A FEHS S %A T Signal Input for V-Phase Low-Side
11 VIS [HVIC #&JE%iH Output for HVIC Temperature Sensing
12 VB (W) W AH LB OREN H YRR T Bias Voltage for W-Phase High—Side MOSFET Driving
13 VCC(W) W = ysus T Bias Voltage for W-Phase IC and Low-Side MOSFET Driving
14 IN(WH) W AH B HE S %A T Signal Input for W-Phase High-Side
15 INWL) W AH FEEHIES SHAM T Signal Input for W-Phase Low-Side
16 NC JCi%E3E No Connection
17 P i A5 2% E A A\ T Positive DC-Link Input
13 U U Tﬁﬁﬁﬂjﬁﬁﬁz Output for U-Phase & Bias Voltage Ground for High—-Side MOSFET
Driving
19 NU U #H B MOSFET JEifk¥sT Negative DC-Link Input for U-Phase
20 NV V FH B MOSFET VAT Negative DC-Link Input for V-Phase
91 v V Tﬁﬁﬁtﬂﬁﬁﬂi Output for V-Phase & Bias Voltage Ground for High-Side MOSFET
Driving
22 NW W FH B MOSFET JEAfk¥sT Negative DC-Link Input for W-Phase
93 W W AH%iH 5T Output for W Phase & Bias Voltage Ground for High-Side MOSFET]

Driving

fRA<: 202511A

3: LRG| HIThAEE XR

Fig 3: Pin function
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BRBUEE (1= 25T, BRlARmkitn

Absolute Maximum Ratings

WAFER 4> Inverter Part

(Tj= 25°C, Unless otherwise Specified)

i 2 - Yas BUEE | AL
Symbol Parameter Condition Ratings |Units
-
Voss Drain—Source Voltage of Each MOSFET / 500 v
To TR AR%E S L Tc=25"C (Tc MEZHE 6) ) A
Each MOSFET Current, Continuous Tc=25C (Tc refer to Fig:6)
Tou TR (UE{ED Tc=25C, ki FefE/NT 100us A A
Each MOSFET Pulse Current, Peak Tc=25C, less than 100us
AR CHRUED e
IDrms Each MOSFET Current, Rms Tc=25C, Frw<<20KHz 1.4 Arms
- . .. . Tc=25C, 4/ MOSFET
Pp e KIh#E Maximum Power Dissipation Te=25C. For Each MOSFET 15.6 W
¥HE 4 Control Part
s e & Bl | W
Symbol Parameter Condition Ratings |Units
Vee 32 ] FL V5 Pl Vee-COM 22 [ 20 v
Control Supply Voltage Applied between VCC and COM
Vis el ) P VB-VS 2 Jd] 20 .
High-side Bias Voltage Applied between VB and VS
IPNERCE:NES VIN-COM 22 |A] o~
Vv Input Signal Voltage Applied between VIN and COM 0.3 Vet0.3 v
BANNRG Total System
s ZH %A BoEE | AL
Symbol Parameter Condition Ratings |Units
. ] - n
Ti Operating Junction Temperature / 40150 C
i*” 77 e N
Tste e frii Te=25C 40125 C
Storage Temperature
, %, O3B, RS B AR
ST 60Hz, IE3Z, AC 174 .L%BH?J%& i
Viso . 60Hz, Sinusoidal, AC 1 min, between pins and 1500 V
Isolation Voltage .
heat-sink plate

#UE 1. N THIGR TPV IEH TR, SRR Z/NT 150°C (eTc <
NOTE 1: To insure safe operation of the IPM,

< 150° C (@Tc <100° C).
PPH Thermal Resistance

100° C).

the average junction temperature should be limited to TJ

s ZH M BUEE | B
Symbol Parameter Condition Ratings Units
Rt E el .

. . A~ MOSFET .

Rth(j—c) Junction tg Case Thermal For Fach MOSFET 8.0 C/W
resistance
SilERBFROBERLE
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HASHRHE (15=25C, BRIEFRIRILHT)

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

WAFE 4> Inverter Part

k= ZH %M /M | B | B R A | S Ar
Symbol Parameter Condition Min. | Typ. | Max. |Unit
=1 2% B . .
BVbss . YR 57 K VIN=0V, Ip=1mA (%% 2) (Note2) 500 - - v
Drain—Source Breakdown Voltage
Tnss R R VIN=OV, VDS=500V - - 1 mA
Zero Gate Voltage Drain Current
- AR IR LR
Vsp Vee=VBs=15V, VIN=0V, Ip=-1A - 0.9 - A
Drain—Source Diode Forward Voltage
RDS (on) . W-ESEM Vee=VBs=15V, VIN=5V, ID=1A - 2.4 - | ohm
Drain—Source Turn-On Resistance
toN s VPN=300V, VCC=VBS=15V, 1D=1.2A, - 630 - nS
I it ] ° O .
LOFF Switehing Times VIN=0/5V, /24 151% (Inductive - 800 - nS
trr g Load) (£7%3) (Note3) - 180 - nS
S e B 22 A TAEX VPN=400V, Vce=VBs=15V, Ip=Ipp,
RBsoA Full S
Reverse Bias Safe Operating Area Vps=BVpss, T=150C EHM Fu quare
%YE 2: BVDSS JEEAN MOSFET Jeifif KL L. VPN Ri/NFiZME, HERIRECRE, Vos TEAIBOL AR T
BVDSS
NOTE 2: BVDSS is the absolute maximum voltage rating between drain and source terminal of each FRFET
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.
H%E 30 toN A torF B IKE) IC AFHIEIR . FIRMERTER A NG, ARI PCB EL ST HE. E5%
B4 [FF SRR A E o
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)# 4> Control Part
s ZH M o/ IMEL | S | B KR | R
Symbol Parameter Condition Min. Typ. | Max. |Unit
Voo B AT o
Tacc Quiescer]f VCECE{}SIEJ 1 Vee=15v Vee-CoM 2 [7] - - 600 uA
PPy VIN=5V Applied between Vcc and COM
Current
VBs FHASHIL VIB=15V VB(U)-U, VB(V)-V, VB(W)-W Z[d]
IqB Quiescent VBS Supply VINSGV Applied between VB (U)-U, - - 210 ul
Current VB(V)-V, VB(W)-W
\T:H\I M2
UVeen R FE (R Rl 4 74| 82 | 94 | v
. Vce Under—Voltage Protection Detection Level
Low—Side Under—-Voltage ST
\
Protecti . . .
UVeer rotection Vce Under—-Voltage Protection Reset Level 8.0 8.9 9.8 v
. R \T:H\I SN2
UVBsD B IR A7 Fadllte 4 7.4 | 82 | 9.4 | v
. . VBs Under—Voltage Protection Detection Level
High-Side Under-Voltage Typ—
UVBsr Protection Lol 8.0 | 89 | 9.8 | v
VBs Under-Voltage Protection Reset Level
HVIC i AR i L
Vrs HVIC Temperature Sensing Vee=15V, Tuvic=25°C (& 5) (Figb) 0.6 0.79 1.2 v
Voltage Output
SilERBFROBERLE
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v | BATHREE AR T, JIE VIN 55 COM 2 [f] - "1 .. ] 4
ON Threshold Voltage |[Logic HIGH Level, Applied between VIN and COM ’
| BARMRERE SRS AEF, IZE VIN 5 COM 2 [i] s | T,

OFF Threshold Voltage |Logic Low Level, Applied between VIN and COM

2 A T R

BSD Forward voltage IF=10mA, TC=25C - 3.5 7 v

VF (BsD)

EF T1E%ME Recommended Operating Conditions

i ZH aRst s/ ME | B AUE | B KAE | B4
Symbol Parameter Symbol Min. Typ. | Max. |Unit
Vex BRI RS - 300 | 400 | V

Supply Voltage Applied between P and N
73 N 2 . v o
Vee 5 4] P Y P P - Voc-Cou 2 IH] 55 | 150 | 165 v
Control Supply Voltage Applied between VCC and COM
T 42 1) EEL YR R VS 2|
Vbs  EERIRIR  VBVSZH 13.5 | 15.0 | 16.5 | v
High-Side Bias Voltage Applied between VB and VS
e N
VIN (oN) WATFR PR . 3.0 - vee v
Input ON Threshold Voltage VIN-COM 2 [H]
VINOFF) NGRS Applied between VIN and COM 0 - 0.6 v
Input OFF Threshold Voltage ’
BEIX Y [ ~ .
=VBs=13. 5" 16. i< ) - -
tdead Blanking Time for Preventing Arm—Shor Vee=Vbs=13.5 16. 5V, Ti<150C 1.0 us
PWM FF IS .
- B B
Frw PWM Switching Frequency Tj<1501C 15 Kiz

100%lc 100%lc

trrl
VcE I e A VcE
o S—
——
VIN VIN
- ton -1= > - -
tcion) torrF - >
VIN(ON) 10%lc 90%lc  10%VCE 10%VCEC{OFF} 10%lc
(a) T (b) Xy

B 4: FFcmfiElE X

Fig 4: Switching Time Definition
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Fig 5: Curves of HVIC Temperature detection—voltage curve
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Fig 6: Case Temperature Measurement
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BRI ThEERT FF B Time Charts of Protective

YN

KIEFPIRE

Fa o el LR (Vo)

MOSFET Ha iffi

WAfES

KIERAFIRE

i E JE I (Vi)

MOSFETHL{fit

Fig 8: Undervoltage protection sequence diagram (High side)
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Fig 7: Undervoltage protection sequence diagram (low side)
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M B Application Circuit

| HIN | LIN | dsassmi I
] 0 0 =] L FHMOS % ]
0 1 0 THMOSHiE
; ]Tt_‘ 1 0 vDC L HiMOS i
- T ] R I i
op— e | | mm T HMOSH

B 9: MCU #:Of0H 3837 ik

Fig 9: Recommended CPU Interface and Bootstrap Circuit with Parameters

HVE 4 AESHEBRE CET S BRI PW T E, LL 15kHz FEARER . C1=C2=4. TuF.

NOTE 4: Parameters for bootsrap circuit elements are dependent on PWM algorithm. For 15 kHz of switching

frequency, typical example of parameters is an example of: C1=C2=4. 7uF.

ik b BRI A SRR MCU S s 2 AN RC RARELES, W1 R5. C5 Mg s o, fm: C4, Bilk

T 5 RE S R

NOTE 5: RC coupling (R5 and C5) and C4 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.

+‘|_'_V+ €l lcz c1)c2 c1jee
D—ﬂ (t + + +
I Ll
~ Joou ) .7
%y }VBIU} P P
\VEC{U) % ICC VBJ -,
] }
— IN(UH) HIN HO| 1 u
T_T_ IN{UL) LN Vs
p—— —
| lcom Lo
csff"o_—"éz . 4 _l_lq}
NU
B(V)
veey) | K J .
I ! vee VB n
IN(VH) HIN HO
= v
= RS I IIN[VL] LN Vs M — ':—f' —_
o LT L L o Ce  |Coc |Voc
csf4Tca +—fcom LO|
FIMITEMAE =_"C5 _|_|
T VTS VTS
RE
VB(W)
NW
chcum % vCe VBJ k4 } I
= N{WH) HIN HO w
RS
i [NOWL) LIN VS|
T —com Lo Te
csg+Tcz Anc _|_1
C
B g -
SRR MR B
c3 l R4 T Rshunt
[ .
N1
J‘Eﬁﬂ]ﬁﬂitﬁ IJJ-iithtE-‘

B 10: SLRINF R
Fig 10: Example of Application Circuit
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#UE 6: MBI EARG 1C ARG —A> 500K (MAUE) TR b BT IE AR AREE, SR LR e

NOTE 6:

HVE T

NOTE 7:

%VE 8:
NOTE 8:

#1E 9:
NOTE 9:

£ 10:

NOTE 10:

011,

NOTE 11:

Uk 12:
NOTE 12:

£ 13:

NOTE 13:

i 2 RC EMBLLFEIS, U RIS T8 BT R AN ST 8 A Y

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.

F1T R3 A7 MOSFET il 15 COM 2Z [, R3 fi s -2 B 21 F (] MOSFET FRITT SGHRF 14 LA K 19 2% L Bt ) ARk
DRI RS ARSI B RN T 1V

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

H TR B T & A HVIC, H&EHlm a5 CPU w7 B AL, TN s BT 6 R B IR 25 4 0 2 F %
Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or transformer

isolation is possible.

H 55 LS SO ELE R Uy Ve W I .
Bootstrap negative electrodes should be connected to U, V, W terminals directly and separated

from the main output wires.

AP ERORY, AL By C LR AT RERL.

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

TRAP R R4 C3 (¥ I8 B O RAE 17 2uS e SIS 1)) BEBE 25 A 4RI AN [E) 1 2 A0 648 4k . #13 R4
C3 LA, MEAMERAL,

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.

I R R R AT RE R SEE TP

All capacitors should be mounted as close to the terminals of the IPM as possible

T BRI, fERE A S PENT Z IR 5 e SR ATRERRE, HEFZAE P&NL S5~ Z (8] iN %) 0. 1~0. 22uF
1 MLCC AR IERE FEA

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-NI terminals is

recommended.
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I EEEE] Detailed Package Outline Drawings

=)

(1. 165) 15X1, 778=26. 6730.3

(L.850) 0. 5003}
13, 34403 13, 34403 L.000 |
1 16

LI BT LI L LD, 1% y -
_@,;__@7__ % gé _frkm[m im Hi
NIREiINREREIE o

8..9!];1:&._3:2( He __..F._‘Iﬂ:hﬂ._ﬂ 1@;!:0._3_3
¢

B 11: SPE04M50T-C H3E4MBE Fig 11: SPE04M50T-C Package Outline Drawings
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BRI
1. HEMREEROL T B AT PR =] 07 8 5 0 N LA AR AR, JERmER 2, AT B

AT

2. WSEBHEWNIE A RIS, WA RERE S5 A v AR .

3. TEHLER L TVIIIE AN EEE I 334 (1) 4508 S KB E AR, 75 W0 2 52 M AL A v Sk o

4. AU R AR E A S A A

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.

BKREAN

EHIER B TR BEIRAT

ATl R SRR 99 5

Mi%w: 132013

HHL: 86-432-64678411
£ H.: 86-432-64665812

o

: www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel:

Fax:

86-432-64678411
86-432-64665812

Web Site: www.hwdz.com.cn
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