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Intelligent Power Module

SPEOSM50B-C

FZES¥ MAIN CHARACTERISTICS

500V/5A 3 tHAHIKE)
Vbss 500V
Ip 2.5A
lom 5A
Viso 1500V
Rz APPL | CAT | ONS
= P AL @® Air conditioner fan
A ® Electric fan
Ry XA ® High speed hair dryer
IKIE ® Pump
P FEATURES
EEEHETER ® Signal high level valid,

A 3.3V 1 5V
i) MCU

& MOSFET V4%
iy

WEHZ R
PN B ELE R

R VNEIRTSA

A RS sl P A
D% H

“a L & 1500V

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 1500V

iT#¢{5 5 ORDER MESSAGE

%% Package

SOP12B-FP

7= 5 /& B Product information

TR R B
Order e A % oG G 5 %
Halogen-Free-Tube Halogen-Free-Reel Marking Package
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B fisE B Module distribution diagram

4<lp (3
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HIN (5)
LIN (6)

Q VB (2)

M (7
COM (7D VS

COM (8)

NC (9)
4
VTS (10) LO ' }

Nx (11) O Vs (1)

B 1. MR R A

Fig 1: Internal circuit
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B 2.1: HERIEE 5| fis A

Fig 2.1: Distribution of pin
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I (4) VCC
P ot 5y s
P(12)

== (6) LIN
=5 (7) COM
VB (2)HLEH = (8) COM
= (9) NC

F=E (10
vs (O HFH IVIS

= (11) NX

B 2.2: BRBES AL AREE

Fig 2.2: Distribution of pin

S GRS | 5] AR 5| B IA
Number Name Description
1 VS FH FYE GND ¥% - IC Common Supply Ground
2 VB U A FEXEh SR Bias Voltage for U-Phase High—-Side MOSFET Driving
3 P TR B B i AT~ Positive DC-Link Input
4 VCC | YR T Bias Voltage for V-Phase IC and Low Side MOSFET Driving
5 HIN RS S MG T Signal Input for U-Phase High-Side
6 LIN NS S\ Signal Input for U-Phase Low-Side
7 CoM P H Y GND ¥ 1 IC Common Supply Ground
8 COM FH YR GND ¥+ IC Common Supply Ground
9 NC Jci%EdE  Not Connection
10 VTS S R i Temperature output
11 Nx EE MOSFET JEiAku T Negative DC-Link
12 P N0 AR B B i NI T~ Positive DC-Link Input
13 VS FH Y GND ¥% - IC Common Supply Ground

B 3: HERE|HIThRERE LR

Fig 3: Pin function

BABEM (Ti= 25°C, RARsikit i)

Absolute Maximum Ratings (Tj= 25°C, Unless otherwise Specified)

WA T4 Inverter Part

in= ZH %A WiEE | A
Symbol Parameter Condition Ratings | Units
Vbss TRV 500 \
I, TR S R Te = 25° C (Tc WESHKE 6) 2.5 A
Tow AR (WEAED Te = 25° C, Jkyh % /NF 100us 5 A
Ibrms TP CHRUED Te = 25° C, FPWM<20KHz (%) 1.8 Arms

VE: NESIThERE A B RS IRE SR 150°C (@ Te=100°C) , {HZ&NF{E IPM 12248 1T, HPWE RN
FRH#IZE Tj(ave)=125°C (@ Tc=100C) AN,

SillEREBIRIAERZ G
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¥4 Control Part
iR ZH I BUEE | B
Symbol Parameter Condition Ratings |Units
Vee 475 1] L YR P Vee-COM 2 [} 2 v
Control Supply Voltage Applied between VCC and COM
Vis e 7 i) L VB-VS Z I 20 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
&R E 2% Bootstrap Diode Part
k=t ZH %1 BUEE | AL
Symbol Parameter Condition Ratings |Units
R I
VRRiB Control Supply Voltage / 500 v
BANRYG Total System
ies ZH %A e i AL
Symbol Parameter Condition Ratings |Units
Tj il / -407150 T
J Operating Junction Temperature
i* A H N
Tste A 2 Te=25C 407125 C
Storage Temperature
60Hz, IE5%, AC 1 Zr%h, EEE MBIHIAL
b T
Viso Jﬁ%%ﬁfﬂf 60Hz, Sinusoidal, AC 1 min, between pins and| 1500 \Y
Isolation Voltage .
heat-sink plate

#E 1 ATHOR IPM IR TE, BURIZIRRIZ/NT 150°C (@Tc
NOTE 1: To insure safe operation of the IPM,

<

~

150° C (@Tc <100° C).

PUFH Thermal Resistance

<

~

100° C€) »

the average junction temperature should be limited to T]J

5 2¥ *F HAUE By
Rth(j-c) 25 B A1 I R E £ /1MOSFET 6.8 °CIW
BN (1j=25°C, BRalimkiin)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
1WA ¥4y Inverter Part
i S8 *1F RAME | BEME | BRXME | B
BVbss V5 o L VN=0V,Ib=1mA (#E2) 500 - v
Ioss TR HL e R R LA Vin=0V, Vbs = 600 V - - mA
Vsp VE-UR AR IE ) L Vee =Ves =15V, Vin=0V, Ip =-1.2A - 0.9 v
Rbs(on) ER RS S TR ENIEh Vee=Ves=15V,Vn=5V,Ib=1.2 A - - 15 ohm
ton - 790 nS
torr - 550 ns
Ven =300V, Vec =Ves =15V, Ip =2.5 A
: JFRINTE Vin = 0/5 V, it 51 : - =
Eon - 160 uJ
ke 202406 MR IROamREn i
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Eorr (#313) - 40 - uJ
Ven =400V, Vecc =Ves =15V, Ip = Ipp, Vbs =
RBesoa S A B 2 TAEIX EHMA
BVpss, T = 150°C
/1 2: BVDSS JEHAS MOSFET JRilAKH L. VPN B/NT M, HRERIZBHER, Vos fEAT(TIEH T #A R
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.
HVE 3: toN Al torr LETIKE) IC ARHIAEIR . FIRMERIELIGAM TG, TEM PCB LEL SR HE. 5%
B 4 B ORES)E .
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
iRst ZH A s/ MEL | SR | B KRR | R
Symbol Parameter Condition Min. Typ. Max. |Unit
vee FAS HLY .
Tocc Quiesfgf‘? VCECB/S]E 1 vee=1ov Voc-COM 2 A - - 600 | uA
Py VIN=5V Applied between VcCc and COM
Current
VBS B2 B — VB(U)-U, VB(V)-V, VB(W)-W Z[d]
IqB Quiescent VBS Supply VINS5Y Applied between VB(U)-U, - - 210 ud
Current VB(V)-V, VB(W)-W
o ) B 5P
MR & . . .
Uveco TEHMAE{%?F Vce Under—Voltage Protection Detection Level 7.4 8.2 9.4 v
Low-Side Under-Voltage T
)
Protecti . . .
UVeer rotection Vce Under—Voltage Protection Reset Level 8.0 8.9 )-8 v
o ) EEL T
UVsp 0 (R Mgl By , 7.4 | 82 | 9.4 | v
. . VBS Under—-Voltage Protection Detection Level
High-Side Under-Voltage 5 T
\)
Protecti . . .
UVisk rotection VBS Under—Voltage Protection Reset Level 8.0 8.9 9.8 v
HVIC il B A 0 L
VTs HVIC Temperature Sensing Vee=15V, Tuvic=25C (| 5) (Figh) 0.6 0.79 1.3 V
Voltage Output
v | WATRREEE AR, A7 VIN 55 COM 2 i e |y
ON Threshold Voltage |Logic HIGH Level, Applied between VIN and COM ’
i N K P R, INZE VIN 5 CON 2 i) s |- 1
OFF Threshold Voltage |Logic Low Level, Applied between VIN and COM )
SRSy E= s S G 4
V = —05 _ )
F (BSD) BSD Forward voltage IF=10mA, TC=25C 3.5 7 \
BSD PR HaFH
Rssp Built-in limiting 240 300 360 ohm
resistance
EF THE%M Recommended Operating Conditions
k=t ZH w5 e/ IME | SR | B R AR | R
Symbol Parameter Symbol Min. Typ. Max. |Unit
Vex LR L P-N 2 [i] - 300 400 v
SiERBITRINEEZE
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Supply Voltage Applied between P and N
Zag-o| N n _ NS
Vee Il R . Vee-COM L 17l 13.5 15.0 16.5 v
Control Supply Voltage Applied between VCC and COM
vy 042 1) L Y P VS Z[a
Vs | R  VBvS 2 13.5 | 15.0 | 16.5 | V
High-Side Bias Voltage Applied between VB and VS
A o R
VIN(ON) WNTFR M - 2.5 - vee | v
Input ON Threshold Voltage VIN-COM 2 [H]
N B B Applied bet VIN and COM
VINOFF) LPNCSE] R ECENES pplied between an 0 - 0.6 v
Input OFF Threshold Voltage
BEIX ] ~ ]
¢ Voc=VBs=13. LAY, Ti< . - -
Ldead Blanking Time for Preventing Arm—Shor CC=VBS=13.516. 5V, Tj<150°C 1.0 us
o BN S o o1 | - | - [
Minimum input signal pulse width OFF 0.7 - - us
PWM JF A=
F j<<150° - -
P PWM Switching Frequency Ti=<150°C 15 Kitz
100%lc 100%lc
trr.
Vce Ic lc A VcE
——
VIN ViN
-~ ton — > - >
tcion) torF - -
OFF
VIN(ON) 10%Ic 90%lc  10%VCE 10%\:‘050( }10%|c
(a) JF i (b) Yl
4: FFIREF ] X
Fig 4: Switching Time Definition
SiERBITRINEEZE
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3.5
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Bl 5: HVIC iR Rl B —r R i 28

Fig 5: Curves of HVIC Temperature detection—voltage curve

TCHM A

5.400mm

MOSFET

4.600mm

B 6: 7R Tc WA

Fig 6: Case Temperature Measurement
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23 ThEERT F & Time Charts of Protective Function

YN | ] S}_] [

X Kl S

KIEFRPIRE

Fa i b 5 LR (Vo)

MOSFET Ha iffi

B 7 REGRSE B (&)

Fig 7: Undervoltage protection sequence diagram (low side)

MAES g

RIERI RS " —
RIE GRS Sl o o wp

fEfl e IR ELIR (Vas)

MOSFET H ifii

B 8: RIS (F)

Fig 8: Undervoltage protection sequence diagram (High side)
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N HE Application Circuit

C1
Cc2
+15V |
J_ & L VB 1 P
cz'r%_c vee P
UH HIN
R5
uL = LIN
Foes L -LS -—|C2 com vs
U FO/SDIVOT
B CIN
coMm Nx T
cL
[{ c2
B PSS
VB —_—
P c6 |coc
vce
UH HIN
R5
uL LIN
R5
§ 5L Ls CZI | com vs M
U FO/SD/VOT
- CIN
5Vik3.3V Nx
e |
ol 2 c1
_T_ [{ c2
VB
vce °
c2 =
UH HIN
R5
uL v ¢ LIN
J com vs
Cc5_1 IG5 FO/SD/VOT
CIN
an coMm Nx <I & I
R4
& 10: SLRY)NF A ]
Fig 10: Example of Application Circuit
FVE 4. BERER N TS AR YE PW A E, B 16kHz JFIRAE 1. Cl= 4. TuF, C2=0. 1uF.,
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: Cl= 4.7uF, C2=0.1uF.
FAE 5. MBS EGAT MCU i 2 NN RC ZAREREK, 0 R5. C5, BiiET-HuMers 51EMNE S L.
NOTE 5: RC coupling(R5 and C5) input of IPM and MCU may be used to prevent improper signal due to surge
noise. Signal input of IPM is compatible with standard CMOS or LSTTL outputs.
H/E6: MANIKBEA R 1C NEERRE — A 500K (JLBY(HE) FHIHFH; NP IERARINE, FAMLSR A6
Bi: MM RC ZRRZREERT, A IRANAS 5 B BT 8 A0 G WT  (E He E Ya Fl
NOTE 6: Input drive is High—Active type. There is a 500k Q (typ.) pull-down resistor integrated in the
SillEREBIRIAERZ G
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- SEE

NOTE 7:

#1 8:

NOTE 8:

it 9:
NOTE 9:

%7F 10:

NOTE 10:

BV 11

NOTE 11:

B 12:

NOTE 12:

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.
HiT R3 A2 MOSFET Y5l 55 COM Z[8], R3 )1 faf e B2 2 T {1 MOSFET (K10 M1 BA K B 2% L i ) A iR
DRIt R3 AR e B /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.
TR E T LA HVIC, HAAkiln 1l 5 CPU iy~ ELEEARIE, 1M 75 BT Rl sl s 45 45 [ 2 PR S
Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or transformer
isolation is possible.
B 25 L DR N B AR B VS i
Bootstrap negative electrodes should be connected to VS terminals directly and separated from
the main output wires.

TRIFEER R4 C3 IR [B] 5 BOE WO ITE 172uS o RTINS 5] 7T REBE A A7 28 (KA [ 1 2220 A7 28484k . il R4,
C3 WF/NEZE, WEAMERAL,

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.

P BRI R P RE R EELT TP

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

AT B T, ARG S PENT Z [ 51 e RUR AT BRI A, HEAECE PNT 3 T2 [A] 19 0. 1~0. 22uF
4 MLCC fIRAE L FL A -

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.

SiillERB I RINERLE
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S EEE] Detailed Package Outline Drawings
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Figll: SPEO3M60B—CH Package Outline Drawings
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ABEI
1 SRR TR A IR A R dh A 8 0 v B A AR, JERmER 2, AT e

AR,

2. S IEINE AR AR, WA BERTE S A AT R .

3. TEHLERLUIIE AN ELE A 38 B 450 B R AR, 75 WU 2 5 e BEATL IR P S 1k

4. KU A TEA T IS F

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.

BREAN

EERE F RIS BIR AT

AFbl: FHARE ERTTIRYIET 99 5
Mi4: 132013

HHl: 86-432-64678411

f£¥: 86-432-64665812

Pk www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO,, LTD.

ADD: No.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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