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Intelligent Power Module

SPEQO3M60A—-CN

FES¥ MAIN CHARACTERISTICS

600V/3A 24 IPM ZK3)

Viss 600V
I, 2A
Rig APPL | CAT IONS
® THZERN ML ® Air conditioner fan
® )i ® Flectric fan
® =ML ® High speed hair dryer
® /KiE ® Pump
o FEATURES

o E5mHFHEY,
2 3.3V 5V
f) MCU

® T MOSFET J5iH%
fi

® NE %

PN B B ELE R

B R R LR
P B R R
P B I R R
FO/SD %t

® Signal high level valid,
compatible with 3.3v and
5V MCU

® Lower arm MOSFET source
electrode output

® Built—in bootstrap diode

® Built-in straight through

protection

SOP10A

® Built—in undervoltage protection
® Built—in Over current protection
® Built—in Over temperature protection

® Fault output/input shutdown

{7 #2{22. ORDER MESSAGE

> 72 &% f§ B Product information
R HS i .
Order number E-%E b3 i Ep e ES) 3
Halogen—Free-Tube Halogen—Free—Reel Marking Package
2A01-1090 SPEO3M60A-CN N/A 03M60A—CN SOP10A
SlilERBIRIGERAE

WA 202601A

JILIN SINO-MICROELECTRONICS CO. LTD

1/14




N
@@ SPEO3M60A-CN

R A<= BE Module distribution diagram

B 1. EBRAE B R E

Fig 1: Internal circuit
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Fig 2.1: Distribution of pin

SlilERBFRIOERAE
A : 202601A JILIN SINO-MICROELECTRONICS CO.,LTD 2/14




N
@@ SPEO3M60A-CN

Pa#[_'_[ﬂj TIC1104 VB
[T

I 9 vee

[T 1070 8% HIN

VS 2 [T [ICT] 78 LIN

[ID [T 64 FO/SD

[ICT0 5% CIN

Ny 1§ O (1T 4% COM

B 2.2: BESIHArEE

Fig 2.2: Distribution of pin

GG S | SIEAARR E1): Eiipa
Number Name Description
| NX N MOSFET JsHti 1
Negative DC-Link
) s MRS T
Phase voltage output terminal

5 . W B ELM AT T

Positive DC-Link Input

i JE GND i1
4 COM IC Common Supply Ground
. N T

Short circuit protection trigger voltage detection
i A\ O
6 /FO,/SD Fault output/input shutdown
; N T BRI TR
ignal Input for U-Phase Low-Side
; -~ R TN
Signal Input for U-Phase High-Side
9 VCC . il R 1 . .
Bias Voltage for V-Phase IC and Low Side MOSFET Driving
10 VB . J:E'E%E.Bijj %i}ﬁﬁﬁ% .
Bias Voltage for High-Side MOSFET Driving

B 3. BERGI TR E R

Fig 3: Pin function

Sl ERB FRIGERAE
A : 202601A JILIN SINO-MICROELECTRONICS €O.,LTD 3/14




Jir)

SPEO3M60A-CN

BABEM (1= 25C, BrAREakiin

Absolute Maximum Ratings (Tj= 25°C, Unless otherwise Specified)
WA Inverter Part
— o " HE =<k |v;
a8 B3 K 1f i R
Symbol Parameter Condition
IR — VAN B L
Voss Drain-Source Voltage 600 v
In LR AR IR Te = 25°C 2 A
Drain Current-continuous Te =80°C 1.2
— o 3y ¢]_|ra'
100us
Pc BRAEHUNAE TC=25°C, Hifi)y 1 W
Maximum Power Dissipation TC =25°C, Each MOS
Tj & il / 40~150 °C
J Operating Junction Temperature B
#H|# 4 Control Part
w5 24 A WE(H LA
Symbol Parameter Condition Ratings Units
vee P LR L VCC-COM Z [f] 20 v
Control Supply Voltage Applied between VCC and COM
VBS ry 42 fl] FEL VB-VS Z ] 20 v
High-side Bias Voltage Applied between VB and VS
STPNEREg NN VIN-COM 2 [f]
VIN Input Signal Voltage Applied between VIN and COM “0.3~Vcct0.3 v
bRt PR VFO -COM i
Vro Function Supply Voltage Applied between VFO and COM “0.3~Vect0.3 v
L VSC -COM Z [f]
VSC Current Sensing Input Voltage Applied between VSC and COM “0.3~Vect0.3 v
P E8 E 2588 Bootstrap Diode Part
w5 24 At BUEME | AL
Symbol Parameter Condition Ratings Units
S IA] I s
VRRMB Control Supply Voltage / 600 v
BANRYG Total System
w5 24 At WUEE | AL
Symbol Parameter Condition Ratings Units
HERG REISIRE | yocovBs=-13.5v~16.5V, TI=125°C,
VPNeror)|  Self-protecting power supply ‘ 400 v
voltage limit HEME, <2us
R ek TAR IR 0
Tc Module shell temperature ) -20~100 C
e =N5sa
TSTG Storans TR TC=25°C 40~125 | °C
torage Temperature

ZvE 1 IPM IHEREF i KFUE RN 150°C(@F HIRE TC< 100°C). 4RI, N T W IPM 84724, SRR RE T
Tj(av) < 125°C (@R H#RE Tc <100°C).

Note 1:

However, to ensure safe operation of the IPM, the junction temperature should be limited to Tj(av) < 125°C (@surface

fA

: 202601A

SilEREBFRINERAE
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ATD

The maximum rated junction temperature of the IPM power chip is 150°C (@surface temperature TC< 100°C).
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temperature TC< 100°C)
#PFH Thermal Resistance

e L5 SR %M HRVE e
SPE03M60A-CN Rth(j-c) G52 Hh e FH £/MOSFET 10.6 °C/W
HAHEME (1j=25°C, BRIkt
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)

WAEF D Inverter Part
15 ZH XAk /ME | JUBUE | R A | B

Symbol Parameter Condition Min. | Typ. | Max. | Unit

BV JR-UET R VIN=0V, ID=1mA(%¥ 2) 600 v
PSS | Drain-Source Breakdown Voltage (Note2) ) )
TR F s T B P IR _ _
Ioss Zero Gate Voltage Drain Current VIN=0V, VD3=600vV ) ) 10 uA
v PRI AR R L VCC=VBS=15V, VIN=0V, ID=-| | (o | _ v
P | Drain-Source Diode Forward Voltage 1.0A )
UERIES S L) VCC=VBS=15V, VIN=5V,

RDS(on) Drain-Source Turn-On Resistance ID=1.0A ) 2.9 3.5 | ohm
fon VPN=400V,, - | 460 | - | nS
toFF bt VCC=VBS=15V, ID=3.0A, - 490 - | nS
Trr % %HT @ VIN=0/5V, % (Inductive] - 90 - nS

Switching Times Load) L=3mH ( %&3E 3)
EON oad) L=3mH it ~ 10 | - [ u
EOFF (Note3) 7 [ - |w

#iE 2: BVDSS HS MOSFET el K. VPN R/NTIZ{E, 5 BRI A,

BVDSS .

VDS (EARMTEIL T #EAN R

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.

#iE 3:toN Al torF B E AKE) IC ALMIEIR . BIRMERAESIG A PTG, AR PCB MEL SR EE. 25K 4

PRI RN TR E S

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.

FEH[ER4>r Control Part

w5 24 A B/ME | SR | ORME | B
Symbol Parameter Condition Min. | Typ. | Max. | Unit
<%
1QCC Quizsgecrlt%%/éb%sﬂﬁb ly |VECEISV VCC-COM Z[F ; - | 500 | wA
Current PPLY | yIN=5V Applied between VCC and COM
VBS E AT S ;?E(T]U)-U’ VB(V)-V, VB(W)-W
1QB Qulesce&zeant Supply | y/iN=5V [Applied between VB(U)-U, - - 200 | uA
VB(V)-V, VB(W)-W
ISP NERTS o) g~
UVCCD | Low-Side Under-Voltage | VCC Under-Voltage Protection Detection 7.2 8.2 9.2 A"
Protection Level
SliliERBFRIGERAE
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S .
EEDA R
UVCCR VCC Under-Voltage Protection Reset Level 8.2 92 10.2 v
o) g
UVBSD = R R VBS Under-Voltage Protection Detection 7.0 8.0 9.0 \Y%
High-Side Under-Voltage Level
Protection AL
UVBSR VBS Under-Voltage Protection Reset Level 75 8.3 93 v
g Ay K 58
tFOD Fault-Out Pulse Width i 20 i i us
‘ WA ST, IIFE VIN 5 COM Z [H]
A
VIH ARl Logic HIGH Level, Applied between VIN and| - 26 | 30 | V
ON Threshold Voltage COM
RS, WAL, J0fE VIN 5 COM Z [H]
A
VIL N RPAIRE I Logic Low Level, Applied between VIN and | 0.8 1.6 - A"
OFF Threshold Voltage
coM
Vespr | RAERIFE ALY SDx-COM 17 | 22 ] 26 | v
Shut—down Reset level
e 5 5 W7 A P L
VFSDD Shut—down Detection SDX_COM 08 15 20 V
level
Iy N V=5V 07 | 09 | 1.1 | maA
Input bias current
LI ) 1] 8] 4
VSC(reh) Short—Circuit Trip Level i 0.38 | 044 1 0.50 v
T ORA fid A F T e
OTt Over temperature HVICIHE - 138 - °C
. . HVIC temperature
protection trip level
IR AR IR HVICIE ¥ i [
OTrh Over temperature LVIC Hysteresis temperature - 28 - °C
protection reset hysteresis
HEE MR E ¥4 Bootstrap Diode Part
o5 Y Kk R/ME | JUBME [BORf ]y ]
Symbol Parameter Condition Min. Typ. Max.
. LR HVIC N (/FE D
RBS H Héfw H Bﬂ{.ﬁ Integrated Within HVIC ~ (Note - 100 - Q
Bootstrap Diode Resistance 4)

ik 4: IPM R E 28 TSR IE HVIC b, RAE G SN E R PIIRE — 0, IRE4HEIL T FRD.
Note 4: The IPM internal bootstrap diode is integrated on the HVIC, using composite devices instead of external fast recovery diodes
for better recovery characteristics.

WF TAESLM Recommended Operating Conditions

W5 24 1 e/ ME | ML | O | AL

Symbol Par‘ameter Sympql Min. | Typ. | Max. | Unit
VPN S}lif%ﬁge Appliedfggwfelr? Pand N ) 300 ] 400 |V
vee C@ET%E?I? V%ltage Applied\lggtgv_e(é(r?l\\//fC% I:—Jnd COM 13.5 1 150 1 165 v
VBS HEI?THS%(T ?32?&55};6 Applied\t])]:t-wvesenz\} g and VS 13.5 1 150 1165 1V
VIN(ON) Inpuiﬁlgl\\lailféﬁlzﬁlf‘ VJ?)Illtage Applied\lileljv;gecr)ll\flﬂz\l I:—Jnd COM 3.0 i vee | v

Sl ERBIRIGERAE
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VIN(OFF LW NCE | (=R ENES 0 . 06 | Vv
) Input OFF Threshold Voltage )
HEIX I [i] CURGL :
Tdead | Blanking Time for Preventing Arm- VCC—VBS—13.05 ~165V. )< 1.0 - - us
150°C
Shor
BN NG 5 ikt 58 ON 0.7 - - us
PWM - : . .
Minimum input signal pulse width OFF 0.7 - - us
PWM JFRAE : 0
FPWM PWM Switching Frequency T=150°C ) 20 i KHz
100%lc 100%Ic
trr »
\VCE Ic Ic A VcE
7
/ N~
VIN v
7 ton - > >
tcion) torF - >
VIN(ON) 10%lc 90%lc  10%VCE 10%VCEtC(OFF) N
(a) JFKi (b) K
B 4: FFCHEE X
Fig 4: Switching Time Definition
MOSFET TCHA £
?: O
R TR R S
5.15
Bl 5: 52 Te WA
Fig 5: Case Temperature Measurement
SliliERBFRIGERAE
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F3ThRert B Time Charts of Protective Function

oot Signal | ] i

(4
7

Protection RESET SET| RESET

Circuit State

UVeen

a1 \ a6,

Control E | UVeo a3
Supply Voltage \55/
a7

| | a2
o a4
Output Current l /\/\ [\/ g /\/\_/\/\
i (4
'

27

5
Fault Output Signal °

(4
7

Bl 6: KREGRIEFFE (&N
Fig 6: Undervoltage protection sequence diagram (low side)
al (AR EJF: MR ETRE UVeer, 28 T — MG 5 RN BB IT6 TAE;
al : Control supply voltage rises: after the voltage rises UVccr, the circuits start to operate when next input is
applied.
a2: 1E# 1247 MOSFET ¥ JF Ik fiii -
a2: Normal operation: MOSFET turns on and loads current.
 RJEAEI A (UVeep) -
a3: Undervoltage detection point (UVccp).
ad: NEHNAT 4155, MOSFET # & xHIRE .
a4: No matter what signal is input, the MOSFET is off.
a5: bR TS .
a5: Fault output is on.
: RIEWE (UVecr)o
a6: Undervoltage recovery (UVccr).
a7: IEWI84T: MOSFET il JF Ik 5 48 i
a7: Normal operation: MOSFET is turned on and load current is loaded.

98]

a

(@)}

a
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S{ ol S

FEH I (Vi)

MOSFET HLifit

B 7. REGRTFE (FM)

Fig 7: Undervoltage protection sequence diagram (High side)
bl: HEHEE EF: Mzl E EABIRIERE &, BN — NRIEE S HEIATINZ LB 5 3hiEqT.

bl: Power supply voltage rise: When the voltage rises to the undervoltage recovery point, the line will start

running before the next undervoltage signal is executed.

b2 : IEHIZ1T: MOSFET ‘il - I #k S 4 it -

b2: Normal operation: MOSFETis turned on and load current is applied.
b3 : KIEALM (UVssp).

b3: Undervoltage detection (UVasp).

b4 . NERINA 4155, MOSFET #5& K HPIRE

b4: No matter what signal is input, MOSFET is off.

b5 : RIEWKE (UVasr)o

b5: Undervoltage recovery (UVasr)o -

b6 : IEHIZ1T: MOSFET ‘il I i #k S 4 it -

b6: Normal operation: MOSFET is turned on and load current is applied.

7
Input Signal J L

S «
v i
Protection RESET SET RESET| |
Circuit State :
UVBSR :/
Control o1 UVees = ' bag
Supply Voltage \/ 6

b2 b4 )
Output Current /\/\ /\/\ /\/\ /\/\
v «
P

High-level (no fault output) «
P4

Fault Output Signal
Bl 8: BRI 7

Fig 8: Short circuit protection sequence diagram
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HIN

HIN :
LIN :
: Low-side Input Signal

LIN

HO :
HO :
LO:
LO:

e A=

High-side Input Signal
(SIEPNERSE

bR EREE
High-Side Output Signal
(SIEIEEREE
Low-Side Output Signal

CSC L FMtE 5

CSC : Over Current Detection Input
[FO: bk 5 5

/FO : Fault Out Function

HIN
LIN ___J_____ \_
Activated by nexjt
Né Output input after fault <] Smart
HO Clear Turn—off
Soft Off
\ /
LO
CSC
/SD,  External —
shutdown input

&

9. SMERKBTTHRERS P

Figure 9. Shutdown Input Function by External Command

HIN & AAE

HIN : High-side Input Signal
LIN : R AAE

LIN : Low-side Input Signal

HO : =ilda 5 5

HO : High-Side Output Signal
LO : Mk Hif5 =

LO : Low-Side Output Signal
CSC L FMtE 5

CSC : Over Current Detection Input
ISDx:FMER K Wi N5 5

/SDx : Shutdown Input Function

fRAS: 202601A
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MR H.B% Application Circuit

+15\

v
1z ] P
C2| D1 P
! vee
UH HIN
R5
uL P LIN
Rocs | | c2 — |
CLLs 4 7 com vs
I;[ /FO,/SD
CIN
com Nx T
1
e
1
vB ———
P C6 |Coc
vce
UH = HIN
R5
uL o LN
= RScs _[:5 ¢z vs M
[9) - — H com
c
: /FO,/SD
CIN
5VE3.3V .
com x
Rro
Cl R2 1
T ﬁjﬁ:}—
vB J
vee P
c2 &
UH — HIN
R5
uL LIN
R5 —
com vs
cs 1 ks /FO,/SD
CIN
C
R3
T Nx o
com &5
T I e

B 10: e A FR B A
Fig 10: Example of Application Circuit
FVE 5. [4SRG S BUEARE PW AT 2, DA 15kHz JF A% M. Cl= 4. TuF, C2=0. 1uF,
NOTE 5: 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.
#E 6 TERLHRIEEARAIGA MCU fr i BN RC LRSS, 1 RS, C5, Bl 5l mfE s R,
NOTE 6: 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.
BT FAME ARG 1C WA —> 500K (B ZM(E) NHrsaFH; BiE R A RENE,  BAAT LN T RERL
MH] RC EARLRBRIN 2000 DRAa A5 5 18 ST R A5G i B 1 PR 90
NOTE 7: Input drive is High-Active type. There is a 500k Q (typ.) pull-down resistor integrated in the

Sl ERB FRIGERAE
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#iE 8:

NOTE 8:

#E 9:
NOTE 9:

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 AT MOSFET 55 COM Z I], R3 0 s 2 B 21 MOSFET AT SR LA S 19 245 HL i O A

PRI R3 FIAS S PR /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

HI RN E 7L IVIC, HAmiilin A5 CPU Iy ELEAE, M0 AN ZEAE U AR e e 4 55 1 15 L i
Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or transformer

isolation is possible.

ik 10: 28 LB DU N EL BGOSR E VS Ui

NOTE 10

VE 11

NOTE 11

KVE 12:

NOTE 12

#E 13:

NOTE 13

: Bootstrap negative electrodes should be connected to VS terminals directly and separated from
the main output wires.

ORIFERER R4S C3 [N ) B SUR IUAE 17 2uS e RTINS (8] AT RERA A& A1 2R (KA [F 1 2 /0 A7 28484k . #2130 R4
C3 WP/ INAZE, IREEAMERTY,

: The time constant R4. C3 of the protection circuit should be selected in the range of 1.0-2u
s. SC interrupting time might vary with the wiring pattern. Tight tolerance, temp—compensated
type is recommended for R4, C3
T A LA AL R T BE SR TP

: All capacitors should be mounted as close to the terminals of the IPM as possible
N TP T, fERE AR S PONT Z AR 5] e NRSAT REMHE,  HEFFAE PANT 35~ Z [A]JN%) 0. 1~0. 22uF 1)
MLCC fIRAE B L2 o

: 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 nF snubber between the P-NI1

terminals is recommended.

Sl EREBFRIGERAE
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S B Detailed Package Outline Drawings
BN : mn

10.3040.1

7-0.4040.1
5-1.27BSC -2 54BSC ——~[-0.20i0.1

1.02

100nng 0 “TR

0.75

S ~
(=}
G 3
S S

(o]

O S

+

vy

g: 2

- Zo O

U UUY Ul
L A

2-0.40+0.1 2-0.60+0.1 ) 5
2.74BSC 2.84BSC g .\.Lo,zsioo
2-0.8040.1 }ﬁng.?f
1.07BSC B
2.14
29440.1

2.0240.1

&l 11: SPEO3M60A-CN &34 EE
Figll: SPEO3M60A-CN Package Outline Drawings
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TR I
Lo SRR T AR A PR =] A A 5 0 O ELAH A B ACEE, iR mEmoy s, T B S5 2
A %S .

VA SKIE AR A R bR, WA RERTE 5 2 F AR R .
3. (EREBCT NG A E R S AR B KBV, 5 2 R AL TR
4. UL AR AZ AN 3 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.

& 7730

R T R A BR A H

AT bR HARE ERTTIRYIE 99 5
4. 132013

MHL: 86-432-64678411

fEH: 86-432-64665812

M3k: 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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