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HE BEThERAELR (1PM)

Intel ligent Power Module

SPE0O5M50T—-A/C

FZEL ¥ MAIN CHARACTERISTICS

500V/5A 3 fAAHFIRE)

Viss 500V

Ip 2.4A

Iy 5A

Viso 1500Vrms
Fi& APPLICATIONS
UKFE R ZEHL e Refrigerator compressor
THRHL e Lampblack machine
A e Electric fan
TEE R e Air purifier
YNl K= e Dishwasher pump
i FEATURES
S5 PFAR, e Signal high level valid

A 3.3V AL 5V
) MCU

NE MOSFET J5i#%
Tt

WE H % R
W 7 EE R

P B RO

PR S 4 Pl P A
I

A2 I 1500Vrms

compatible with 3.3V and

5V MCU

Lower arm MOSFET source

electrode output

Built—in bootstrap diode

Built—in straight through

protection

Built—in undervoltage protection

Internal integrated temperature

detection output

Resistant to high voltage 1500Vrms

7] $%{52 ORDER MESSAGE

4 Package

SOP23-FP

DIP23-FP

P17y
uas)

NU (19)
NV (@0) | O

( XXAAXXXXA
L X-XXXXXXXXX

]

ven o

I
)

NW (22)

w@3) |

T

> (1) COM

2 (2) VBw

2 (3) VCCuw,

FP (4) Now
2 (5) Ny
3 (6)NC
> (7) VBw

P (®) VCCw

FP (9) INwm
3 (10) INw,
Fp (1) VIS
3 (12) VBw

FP (13) VCC

P (15) INowy
> (16)NC

PIN1-PIN23

7= i {8 B Product information
RS T -%E 7C 4 Bl EN
Order number Halogen—Free-Tube Halogen-Free—Reel Marking Package
2A01-0941 SPEOSM50T-C N/A SPEOSM50T-C SOP23-FP
2A01-1188 SPEOSM50T-A N/A SPEOSM50T-A DIP23-FP
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SPE05SM50T-A/C

1ERS % 7~=E Module distribution diagram

COM (1)
VB(U) (2 J
VCC(U) (3 4
(V) VCcC VB |,_‘
IN(UH) (4 HIN HO
IN(UL) (51X LIN Vs
l_}L
COM LO 4
NC (6)) —
VB(V) (7)3
I
“t %
VCC(V) (8 VCC VE —
IN(VH) (9 HIN HQO
IN(VL) (1000 LIN Vs
|_
COM LO 4
|_
VTS (110 VTS
VB(W) (121D J
VCC(W) HEI vee VB
IN(WH) (143> HIM HO
IN(WL) (15> LIM Vs
COM LO
NC (16X}

|_
H
|_

Ty

1

'

—Y- NP

b (18)

NU (19)

—O NV (20)

PV (21)

—ONW (22)

—
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JW (23)

FRAS: 2026108

B 1. R R R R A

Fig 1: Internal circuit
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COM (1 =) 1) COM
VB.I».Ez)) =© lo| Ol ane P17 O ?]; Ezivm.
VCCw (3) =] b (3) VCCw
INww (4) @] O & (18U U (18) O b (4) INuw
INaw (5) = Cp (5) INaw
NC (6) &7 & (I99NU  NU(19) ¢ 55 b (6) NC
VBw(7) & O & (200 NV NV Sllo X D (7) VBw
VCCw (8) & 5%: 6 F1 (8) VCCw)
INwm (9) @ a 21V ViR o] Egg D (9) INwm
INw, (10) =] >.< b (10) INovy
VIS (11) & L . 0 Ep (11) VTS
VBI\VP(IZ) i: ::b (12) VBI\\'I
VCCw (13) a1 O O 1 (13) VCCw
Now (14) & (22)NW  NW (22) F3 (14) INows,
INwu (15) & P (15) INw
NC(16) @] %! O O B (23) W W (23) b (16) NC
[ T

B 2. MRS HSRRE

Fig 2: Distribution of pin

5 %mS | 5B IR 5 A
Number Name Description

1 CoM FEH YR GND %5+~ IC Common Supply Ground

2 VB(WU) U #H IR T Bias Voltage for U-Phase High—-Side MOSFET Driving

3 VCC(U) U ¥l JEuG T Bias Voltage for U-Phase IC and Low-Side MOSFET Driving

4 IN(UH) U #H_ 3= 5% A\ T Signal Input for U-Phase High-Side

5 IN(UL) U #B MEI=GHE S AT Signal Input for U-Phase Low—Side

6 NC J5i%EHE No Connection

7 VB(V) |V A B IRshHJES T Bias Voltage for V-Phase High Side MOSFET Driving

8 VCC(V) |V ¥4 B JEEG T Bias Voltage for V-Phase IC and Low Side MOSFET Driving

9 IN(VH) |V A EEEHIE 5% 3 F Signal Input for V-Phase High-Side

10 IN(VL) |V A NE=HE S AT Signal Input for V-Phase Low-Side

11 VTS HVIC (&5 Output for HVIC Temperature Sensing

12 VB(W) W A IRz H R T Bias Voltage for W-Phase High-Side MOSFET Driving

13 vee(Ww) W =B YE G T Bias Voltage for W-Phase IC and Low-Side MOSFET Driving

14 INWH) W AH BB HS 5%\ 7 Signal Input for W-Phase High-Side

15 INGWL) W #H MEI=H{E S AT Signal Input for W-Phase Low—Side

16 NC J5i%EH: No Connection

17 p AR IS EH A N T Positive DC-Link Input

18 U U A% ¥ T Output for U-Phase & Bias Voltage Ground for High—Side MOSFET
Driving

19 NU U #H B MOSFET JE#%¥HT Negative DC-Link Input for U-Phase

20 NV V A B MOSFET JE#%¥sT Negative DC-Link Input for V-Phase

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

22 NW W FH NE MOSFET JE#%¥sT Negative DC-Link Input for W-Phase

93 W \]N)/ j‘HﬁjHjﬁﬁ”ﬁ? Output for W Phase & Bias Voltage Ground for High-Side MOSFET]
riving

AR : 2026108

B 3. BERSIMThRERE (R

Fig 3: Pin function
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SPE05SM50T-A/C

RABEE (Tj= 25°C, BRAEFFRiREA)

Absolute Maximum Ratings

{FEIFERSY Inverter Part

(Tj= 25°C, Unless otherwise Specified)

ie5 2 % BEME | AL
Symbol Parameter Condition Ratings |Units
-5
Voss Drain—Source Voltage of Each MOSFET / 500 v
In TRIRE S HL IR Tc=25C (Tc MESHE 6) 9 4 A
Each MOSFET Current, Continuous Tc=25C (Tc refer to Fig:6) )
Tou TR IR (UEfED Te=25°C, Wk 5E /N T 100us . A
Each MOSFET Pulse Current, Peak Tc=25°C, less than 100us
Tt CHRBUED Coge
IDrms Each MOSFET Current, Rms Tc=25C, FprwM < 20KHz 1.7 Arms
o . .. . Tc=25°C, 44~ MOSFET
Pp & KIh#E Maximum Power Dissipation Te=25C. For Fach MOSFET 16 W
}ZHIE8 4> Control Part
ie5 SH % BiEE | BAr
Symbol Parameter Condition Ratings |Units
Ve 2 il LR HBL R Vee-COM 22 [] 20 v
Control Supply Voltage Applied between VCC and COM
Vis v 0 £ 1) L VB-VS 2 ] 20 v
High-side Bias Voltage Applied between VB and VS
Vix WMAETHRE VIN-COM 2 [&] v v
‘ Input Signal Voltage Applied between VIN and COM «
BANRY Total System
=7 SH & MeE | BAhr
Symbol Parameter Condition Ratings |Units
. ) - a
T3 Operating Junction Temperature / 40~150 C
i 77 V8
Tste A1 Tc=25C ~40~125 C
Storage Temperature
60Hz, 1E5%, AC 147%h, R MBS
b4 T
Vi1so 45%%mﬁ££ 60Hz, Sinusoidal, AC 1 min, between pins and| 1500 Vrms
Isolation Voltage .
heat-sink plate

#E 1. N THR TPM IEW LAE, BRIESRNIZN T 150°C (@Tc

NOTE 1: To

<

=

insure safe operation of the IPM,

150°C (@Tc <100C).

#PH Thermal Resistance

<

=

100C) »

the average junction temperature should be limited to Tj

= ¥ * BEE | BAr
Symbol Parameter Condition Ratings |Units
SE S PN

. f B MOSFET .

Rth(J c) Junction tg Case Thermal For Fach MOSFET 7.8 C/W
resistance
SiERBFRAERZE
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BS%F (Tj=25°C, BRIAEFFZRILER)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)

HIEERSY Inverter Part

s Z - Tas B/ME | L AME | s K E | BAL
Symbol Parameter Condition Min. | Typ. | Max. |Unit
BVbss ) -t 5 IR VIN=0V, Ip=ImA(£iE 2) (Note2) 500 - - v

Drain—Source Breakdown Voltage
= 7
Inss P R A VIN=OV, VDS=500V - - 1 mA
Zero Gate Voltage Drain Current
JE—R — A
Vsp . " ﬁmeEﬁEEE Vee=VBs=15V, VIN=0V, Ip=-1.2A - 0.9 - v
Drain—Source Diode Forward Voltage
R S
RDS (on) . R-dE R . Vee=VBs=15V, VIN=5V, ID=1.2A - 1.5 - ohm
Drain—Source Turn—-On Resistance
ton o VPN=300V, Vec=VBs=15V, 1Ip=2.4A,| - 600 - nS
e Y IS .
tOFF Switching Times VIN=0/5V, EM:4% (Inductive - 900 - nS
trr 8 Load) (£ 3) (Note3) - 130 - nS
S E 224 TAEX VPN=400V, Vcc=VBs=15V, ID=Ipp,
RBsoa Full
50 Reverse Bias Safe Operating Area Vbs=BVpss, T=150°C 2 Ef Full Square

AYE 2: BVDSS A MOSFET JRiEHm NHE. VPN RN Ti%ME, HERNREE, Vos EARMEHL N #A R i
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.

&3 3: ton i torr BT IKEN IC AR AEIR . BIRMRTE LI TR, AR PCB GBIl . §5%

Bl 4 B R TR] E o

NOTE 3: toN and tOFF include the driver IC propagation delay. The values listed in the table were measured
under test conditions; different PCB layouts and wiring may change these values. Please refer
to Figure 4 for the definition of the switching times.

EEIER4r Control Part

s S % s/ ME | BLBUE | KAE | B

Symbol Parameter Condition Min. | Typ. | Max. |Unit
Vee F A HLY .
Tace Quiescenﬁf vfﬁ 1 vees1sy vee-CoM Z - - 600 | uA
PRy VIN=5V Applied between Ve and COM
Current
VBS A HLIAL vty [VB@-U VBV, VBN W Z [
IgB Quiescent VBS Supply VINS5V Applied between VB (U)-U, - - 210 uA
Current VB(V)-V, VB(W)-W
N For il v~
/R & . . .
Uveeo TEH)‘JAE{%TF Vce Under—Voltage Protection Detection Level 74 8.2 9.4 v
Low—Side Under-Voltage 5 o T
V Protecti ‘ . . .
UVeer rotection Vcc Under—Voltage Protection Reset Level 8.0 8.9 9.8 v
. o) B S
UVBsp =0 R s 7.4 8.2 9.4 V
. 'fijE{%fF VBS Under—Voltage Protection Detection Level
High-Side Under—Voltage Topa—
UVsr Protection Rnr 8.0 | 89 | 9.8 | v
VBS Under-Voltage Protection Reset Level ) ) ’
HVIC i A 4 L
Vrs HVIC Temperature Sensing Vee=15V, Tuvic=25°C (& 5) (Figh) 0.6 0.79 1.3 v
Voltage Output
v | WOTRREGE AR T, IN7E VIN 5 COM 2 ] i e |y
ON Threshold Voltage |[Logic HIGH Level, Applied between VIN and COM ’
SiERBFRAERZE
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SPE05SM50T-A/C

ViL LRSSzl EE NS BHRACHE, e VIN S COM 2z [H) 0.8 B B -
OFF Threshold Voltage | Logic Low Level, Applied between VIN and COM ’
B 2 TS Sl R P _ Core _
VF (BSD) BSD Forward vol tage IF=10mA, TC=25°C 3.5 7 v
BSD FR it . FHL
Rpsp Built—-in limiting - 300 - ohm
resistance
HFE TIESH Recommended Operating Conditions
s SH s R/ME | L BME | BoKE | BT
Symbol Parameter Symbol Min. | Typ. | Max. |[Unit
Vex LIREE A P2 - 300 | 400 | V
Supply Voltage Applied between P and N
e 1 - - T
Vee il LR . Voc-COM Z 7] 13.5 15.0 16.5 v
Control Supply Voltage Applied between VCC and COM
T 4 o) EEL YR R -VS |
Vis . mb.HI?EJFB/)?EBE o VBYS 2 I8 155 | 150 | 165 v
High-Side Bias Voltage Applied between VB and VS
AT JE BRE
Vinom Input ON Threshold Voltage VIN-COM 2 [H] 3.0 vee v
o\ % [ 8 B Applied bet VIN and COM
VINOFF) F NI A RE F pplied between an 0 B 0.6 v
Input OFF Threshold Voltage
BEIX Hsf (1] e A .
tdead Blanking Time for Preventing Arm-Shor VCC=VBS=13.5~-16. 5V, Tj<150°C 1.0 us
PWM FF A% A \
Few PWM Switching Frequency Ti<150C 15 itz
100%lc 100%lc
trr,
VcE e le A VCcE
N
H"\l\_
Vin ViN
~ ton - - - >
tciony torF “ -
OFF
VIN(ON) 10%lc 90%lc  10%V/CE VL L
(a) T (b) el
B 4: FFRETIEIE X
Fig 4: Switching Time Definition
SiillEREBFRIDEREZE

AR : 2026108

JILIN SINO-MICROELECTRONICS CO, LTD

6/13




n
@@ SPEO5M50T—A/C
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B 5: HVIC RERNHHEE —H R

Fig b5: Curves of HVIC Temperature detection—-voltage curve
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Fig 6: Case Temperature Measurement
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#$PThEERTFIE] Time Charts of Protective Function

PN rj g

{0 e 11

KERRE

Pl I (Vo)

MOSFET 4 ifit

B 7. RIEGRS R E (&)

Fig 7: Undervoltage protection sequence diagram (low side)

PN R g

R RS - "
A - : =L )

Pl I I (Vis)

MOSFET HL i

B 8: KEERY I (Ffll)

Fig 8: Undervoltage protection sequence diagram (High side)
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R E % Application Circuit

—f HN | LN | s -
_ 0 0 | - FHEMOS %[
" 0 1 0 FHMOSTFiE
, ]Tt_‘ 1 0 VDC - HiMOSTFif
: E 1 1 a5 |- Bid
Lo g | & Sl [ FHMOS 3

Bl 9: MCU #:O M B3Rz i
Fig 9: Recommended CPU Interface and Bootstrap Circuit with Parameters
FIE 4 A2 HBS K CERFSHCEARYE P IR E, LA 15KHz FFORHIEE B C1=C2=4. TuF.
NOTE 4: The component parameters of the bootstrap circuit should be determined according to the PWM period.
For 15 KHz of switching frequency, typical example of parameters is an example of: C1=C2=4. 7uF.
FIYE 5: FEBIHMAAMOSGRT MCU Hr G 2 [N RC MLk, 1 RS, C5 FIEMIEM 2, . 4, Pk
TR SR HI(E 5 R I
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.

C1

LL\’_:U hﬂ' COM J

B(U)

C® Lvee VBJ ~ } \
V Cix (S
IU\ (un HIN HO I;il _

N(UL) LIN Vs

COM

NU

.}.E L
J

B(V)
3 NV
vee(y) £ vee VBJ <
5 '—L—
161 N
= Im W oy Ho v .
o _ IN(VID LIN s
= 1T 1T
= Y ™ coM Lo —l_r_
= VIS VIS
VB (W
o ¥ | ﬁ w
CCH vee VB —
- [
RS ]ZN (W HIN HO
— L)
— T ]IN Wy LIN Vs
. -
GFETC %NC coM Lo ﬁ_‘ : %

\||-<>—|§

Bl 10: JLEYNF R

Fig 10: Example of Application Circuit
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6 MARSE ARG 1C AMEMRA IR NPiE R RSIE,  WAALRRIL AR 2 RC

NOTE 6:

BT

NOTE 7:

#1E8:
NOTE 8:

#IE9:
NOTE 9:

&% 10:

NOTE 10:

£y 11:

NOTE 11:

£1E 12:

NOTE 12:

£1E 13:

NOTE 13:

£ 14:

NOTE 14:

FHABLBRIS , ZUA DRANAS 5 IX BT 5 A0 5 I R i s Y

The input drive is active high. There is a 500kQ(typ.) pull-down resistor is integrated inside
the IC. To prevent malfunction, the input wiring should be kept as short as possible. When an
RC decoupling circuit is used, ensure that the input signal reaches the threshold voltage ranges

for turn-on and turn—off.

H1T R3 LT MOSFET 5t 55 COM Z[R], R3 f) [ -2 S ) T (U MOSFET fTF Sk LA K B 28 LB (O 51
DRI R3 ORGSR /N 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

e E T EH HVIC, HEsHmT A5 CPU i E3EAE, 1A 5 BT e R B e 28 2000 12 sk .
Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or transformer

isolation is possible.

E 25 LB UM Y B 42 8 Uy Ve W 1% .
Bootstrap negative electrodes should be connected to U, V, W terminals directly and separated

from the main output wires.

SR IE IR MRS, Ay By C LML AT RS .

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

PRAPERHE R4 C3 IR [A) 3 O BORAE 1~2uS. SRR R) AT RERE A 2 AN F) 1T 2 /0 2638 40 1 Ré
C3 Wb/ NAZE, IMEEAMERAL,

The time constant R4. C3 of the protection circuit should be selected in the range of 1~2uS.
SC interrupting time might vary with the wiring pattern. Tight tolerance, temp—compensated type

is recommended for R4, C3.

DR TPM TAERSE, (a2 )R LA S an g b, 48 RVEARE 5 R NS 5 PWM 3B, 42
] FELUR DR TN 5 56 5% PR N i PWML A5 5

To ensure stable operation of the IPM, power on the main circuit after the control power supply
is powered on. After the control power supply is stable, send out an input signal PWM wave. When
the control power supply is turned off, first turn off the input PWM signal.

A HLA B AL R T RE A SEL TPM.

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

N T BTIERERE T, LA S PANT Z 1Al 51 SR AT REM SR, HEFZLE PENT 35~ Z [A] N4 0. 1 ~ 0. 22uF
¥ MLCC fIRATEDE L o

To prevent noise interference, the wiring between the energy storage capacitor and P&N1 should
be as short as possible. It is recommended to add an MLCC low—frequency filter capacitor of

approximately 0.1 ~0.22uF between the P and N1 terminals

SiERBIRABEMREE
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M ETEEE] Detai led Package Outline Drawings

1. 165) 15X1. T78=26. 6740, 3

(L850, —p.0: BOUEE
13. 34403 13, 34403 L.000 _
1 16

RS EnaaREaE I

Max3.35
0.50

_@LIIIIIII?II?III ] I ._(sz‘J’.
e — TN

R RN B

17 3 L (1. 300
(2. 276) 12.23+0.3 13.1340.3 (1. 375) 3.15040.2
29. 000+0.2
L9540,

8.90+0.3 2X w 90+0.3 4%

[ . |

Hi==E ===

23

FRAS: 2026108

& 11: SPE0SM50T-C 341 EE
Fig 11: SPE05M50T-C Package Outline Drawings
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I ETEEE] Detai led Package Outline Drawings

DIP23-FP) AL mm
" MAX1. 000
_L.l0.500*0.10 16
{0.300) 13%
S
[ A
T 1 T 1 T 1 T 1 T 1 1 1 1 1
]
(1.165) | | 16%1 FI68=26 AT*0.3 (1.165)
£13. 34) £13.34) »
1 16
poddhbdbdbdhan .
e ]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 A | p o
i B SR g A
2 - r
| | — | { { i
FEAYIY T Y S
17 | 23
(z.278) | 12 23+0 3 13 13+0.3 {1.375)
9. 000+0

1.850.3

3.90+0.3 B . f 48403 .B0*0. 3 4%

f ]
[ ]

S

(0.17)

73w
(0.3 0.500+0.1 2% 4
FIN19, 20 3

0.600+0.10 BY b=t
MaX1. 000 o

B 12: SPEOSM50T-A f¥4MEE
Fig 12: SPE05M50T-A Package Outline Drawings
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BB

1.

AT AR AT BR A | 87 S & 2 N B AN B B AR, iR A T S, T BRI O
H5RmESE.

2. DOSEI T INTE A R AR, A0 BERTE 5 A R AR

3. FEHLER BTN 1E A T A A A0 i KBUEE, 15 2> 520 BN n] S

4. RUCHIF A AR BEAS 5 A5

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 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

KRB

BRI BT BRBERAF

AwEhE: R EARTTIRYIE 99 5

M54 132013

BHl: 86-432-64678411

X

: 86-432-64665812

M 3E: www. hwdz. com. cn

CONTACT

JILI
ADD:
Post
Tel:
Fax:
Web

N SINO-MICROELECTRONICS CO., LTD.

No. 99 Shenzhen Street, Jilin City, Jilin Province, China.
Code: 132013

86-432-64678411

86-432-64665812

Site: www. hwdz. com. cn
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