EREThHRBR(IPM)
®® Intelligent Power Module

SPEO6S60A-CN

FEEZ¥ MAIN CHARACTERISTICS
600V/6A 4F IPM ZKF)
Vees 600V
Ic 6A

Hi& APPLICATIONS
o TSR E PN KM e Air conditioner fan
o N e Electric fan
o IR ML o High speed hair dryer
o KR e Pump

7= iR FEATURES
o ESEM A, eSignal high level valid,

7 3.3V Al 5V compatible with 3.3v and

") MCU 5V MCU
o T IGBT Uitz e Lower arm IGBT source

i electrode output
e NEH% M  eBuilt-in bootstrap diode SOPLOA
o NWEPIEIEMY e Built-in straight through

protection

o NWERERY e Built-in undervoltage protection
o NWEMIRY e Built-in Over current protection
e FO/SD #irth e Fault output/input shutdown

iT #1252, ORDER MESSAGE

TR B 7= 1%#;%‘ Productinformat‘ion
Order b Tl F -G G # %
Halogen-Free-Tube Halogen-Free-Reel Marking Package
2A01-1151 SPEO6S60A-CN N/A 06S60A-CN SOP10A
2A01-1151M SPEO6S60A-CN N/A 06S60A-CN SOP10L
SiillERBFRHERLE
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HH A= B Module distribution diagram

B 1. RN R R E A

Fig 1: Internal circuit

R | -
o j—
N =
LN 7

T Je—
(N B

28 VS

O

U Uil uu

1% NK

B 2.1. IEE5ADAREE
Fig 2.1: Distribution of pin

Sl lEREBFiRIGEIRTE
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' TICTT 10 VB
P 3% T
11T o V(g
m () e
. |
VS 2 (1 ICTT 7#% LIN
Em I 64 FO/SD
[IrT 5% CIN
N 1§ O I 48 COM
B 22: BHEIIHIHREE
Fig 2.2: Distribution of pin
SIS | SRR E1): K
Number Name Description
1 NX N IGBT K51
Negative DC-Link
, Vs R AR 3
Phase voltage output terminal
3 P AR S B A St 5
Positive DC-Link Input
I GND i
4 COM IC Common Supply Ground
c CIN LB 07 il PR R DI 7
Short circuit protection trigger voltage detection
R A R A N G A
6 [FO./SD Fault output/input shutdown
: ™ FEERIE SRR T
ignal Input for U-Phase Low-Side
: HIN EERHIE SRR T
Signal Input for U-Phase High-Side
9 VCC 25 1) P Y _
Control power terminal
0 VB RS R T
Bias Voltage for High-Side IGBT Driving

fRAS: 202605A

B 3. BHRGIHThREE XK
Fig 3: Pin function

SillERBFROBEIRELE
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BABUEE (Ti=25°C B ki )
Absolute Maximum Ratings (Tj=25°C, Unless otherwise Specified)
WAZER 4> Inverter Part

i o Kt Uit L
Symbol Parameter Condition Ratings Units
T K — USRI L PR
Voss Drain-Source Voltage 600 v
Drain Current-continuous
- ARHLR (WD Te=25C, kiR 12 A
100us
Maximum Power Dissipation TC =25<C, Each MOS '
¥ 4 Control Part
05 ZH oA WOEME | B
Symbol Parameter Condition Ratings Units
Vee ) FELST PR VCC-COM 2 [ 20 v
Control Supply Voltage Applied between VCC and COM
VBS e 0472 ) P S VB-VS ] 20 v
High-side Bias Voltage Applied between VB and VS
NG S HE VIN-COM 2 [f] -
VIN Input Signal Voltage Applied between VIN and COM 03-Vect03) vV
¥ E &3¢ HE% Bootstrap Diode Part
w5 ZH A WOEME | B
Symbol Parameter Condition Ratings Units
S JA] R s
VRRMB Control Supply Voltage / 600 v
BANRYE Total System
w5 ZH 1 WUEME | AL
Symbol Parameter Condition Ratings Units
. ShiR ~ °
T Operating Junction Temperature / ~40~150 C
BEHLFE AR TARIR BE _ .
Tc Module shell temperature ) ~20~100 C
AR —ore B .
TSTG Storage Temperature TC=25C -40~125 C

#E 1 IPM DhERE T o RBUE 450 150 T(@RIHRE TC< 100°C). 2A1M0,8 THifR IPM J&47 %4, ShEMNIR
ET Ti(av) < 125°C (@EIFHRE Te < 100°C).

Note 1: The maximum rated junction temperature of the IPM power chip is 150°C (@surface temperature TC< 100°C).
However, to ensure safe operation of the IPM, the junction temperature should be limited to Tj(av) < 125°C (@surface
temperature TC< 100°C)

#BH Thermal Resistance

) SH %A HRIH L
Rth(j-c) g AP FEIAEH £NGBT 10 TIW
SililERBFRIOEELE
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B SR (Tj=25C, Wik i i)

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

WA ER 4> Inverter Part

w5 24 FAF s/ ME | SR | R | AL
Symbol Parameter Condition Min. | Typ. | Max. | Unit
S AR - A S At o L _ _
BVces Collector to emitter Breakdown VIN=0V, ID=ImA(#E 2) 600 - - \%
(Note2)
\oltage
e LGNS R _ _
lces Zero Gate Voltage Drain Current VIN=0V, VDS=600V . i 10| uA
FWD IE )53 HL _ _ -
Ve FWD forward voltage Vin=0V, Ic=-6A,Tj=25C 2.0 2.6 \Y
— Vo =Vps = 15V - | 19 | 26 |V
SRS RATHIAILIE |\ =5V 10 26A, Tj= 25C ' '
VCE(sat)| Saturation voltage between collector
and emitter Vp = Vpg = 15V . 21 . vV
VN =5V, IC =6A, Tj=125C
ton - 600 - nS
" VPN=400V, VCC=VBS=15V, . 500 ; nS
OFF IF- S} 7] ID=6.0A, VIN=0/5V/, %k
trr Switching Times (Inductive Load) L=3mH (#vE| - 200 - ns
EON 3) (Note3) - 400 - uJ
EOFF - 100 - uJ
#iE 2: BVCES Z&HA IGBT EHK-RF MR KHE. VPN R/NTFIZE, FERIAEHEK, VCE ETMEH T
#AREIE BVCES
NOTE 2: BVCES 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 VCE should
not exceed BVCES in any case.
#VE 3: toN F torr (5 BR8] IC ARHMAEIE . BRI RAE LI ZFAT TS, AFK PCB KELALMZHE. HSH
Kl 4 FIIT IR ) E o
NOTE 3: toN and torF 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.
H|#84 Control Part
=) ZH FAF B/ ME | M RE | B KRR | SR
Symbol Parameter Condition Min. | Typ. | Max. | Unit
E= j‘q‘ hray N
loce Quiéggnif}z;ﬁ S{}LIJL I vees1sv vee-CoM Z [ 1 mA
Q PPy VIN=5V Applied between Vcc and COM
Current
VBS A VDB=15V VB(U)-U, VB(V)-V, VB(W)-W 2 [
los Quiescent V/Bs Supply VIN:0V IApplied between VB(U)-U, VB(V)-V, 500 uA
Current - VB(W)-W
‘ K i
uveeD RO R ARG VVCC Under-Voltage Protection Detection Level 72 8.2 92 v
Low-Side Under-Voltage T
UVCCR Protection VCC Under-Voltage Protection Reset Level 82 92 10.2 v
e R s R4 e Fe S
UVBSD High-Side Under-Voltage VBS Under-Voltage Protection Detection Level 70 8.0 90 v
SilillEREBFRIOBELE
H-&z'_(: 202605A HJILIN SINQO-MICROELECTRONICS CO, LT 5/15
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Protection 5 AP
UVBSR VBS Under-Voltage Protection Reset Level [ 85 95 v
PRy P o
trop ] - 20 - - us
Fault-Out Pulse Width
VIH AT 5 B HL ST, IN7E VIN 5 COM il ) 26 3.0 Vv
ON Threshold Voltage Logic HIGH Level, Applied between VIN and COM ' '
VIL LTDNE LA ENE AT, n{E VIN 5 COM 2 [d] 08 16 19 Vv
OFF Threshold Voltage Logic Low Level, Applied between VIN and COM ' ' '
b DL b 3 S
Vesor feReRIT Az p SDx-COM 1.7 22 2.6 Y%
Shut—down Reset level
Ll S e B :
Vesoo ERE KT L L SDx-COM 08 | 15 | 20 | Vv
Shut—down Detection level
oA N7y
I it Vin=5V 0.7 0.9 11 | mA
Input bias current
et 5 0 o o8] L
Ve Short—Circuit Trip Level i 0.38 0.44 0.50 v
H 2 — W& E#4 Bootstrap Diode Part
. " SN s
e B el R womi | Bkt |
Symbol Parameter Condition Min Typ. Max. Unit
Res H % A AR ERRAE HVIC N (%7 4) ) 100 ) o
Bootstrap Diode Resistance | Integrated Within HVIC (Note 4)

VE 4 IPM NHEE 28 TSR TE HVIC L, RAIE S8 AN BRI — S, IREHRFIEIR 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.

R T/EHM Recommended Operating Conditions

w5 ZH i) e /ME | SR | B K AH | # AL
Symbol Parameter Symbol Min. | Typ. | Max. | Unit
PRI FL P-N 2 [d]
VPN . - 4 \
Supply Voltage Applied between P and N 300 00
J2 1 L B Vce-COM 2 1]
\Y/ . 13. 15. 16. \
cc Control Supply Voltage Applied between VCC and COM 35 50 65
T U 1) 5 LB VB-VS Z [
VB . 13. 15. 18. \
S High-Side Bias Voltage Applied between VB and VS 35 50 85
NI 3 A B E
VIN(ON . . - V \
(ON) Input ON Threshold Voltage VIN-COM 2 [d] 30 ce
1 N 5 A [ Appli VIN M
VIN(OFF) B N % 1A 4 FL T pplied between and CO 0 i 0.6 Vv
Input OFF Threshold \oltage
X i
tdead . . FEEK R A . Vce=VBs=13.5~16.5V, Tj<<150°C 1.0 - - us
Blanking Time for Preventing Arm-Shor
WM B /NN 5 ki 98 ON 07 - - us
Minimum input signal pulse width OFF 0.7 - - us
B
FPWM PWM FFRA Tj<150C - 20 - | KHz
PWM Switching Frequency
SiililEREBF RN ERLE
H—&z’g: 202605A JILIN SINOQ-MICROELECTRONICS CO, LTD 6/15
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100%Ilc 100%le

trr o -

VCE /\ Ic

lc A VCE
7
——
VIN Vin
T fon — > - -
tcion) torr - -
VIN(ON) 10%lc 90%lc  10%V/CE souVer O o
(a) JF)i (b) Fcly

B 4: FFSRRSE]E X
Fig 4: Switching Time Definition

Inininlinaim]

MOSFET TCHIHK

IR R RN

B 5. FE Tc MRS

Fig 5: Case Temperature Measurement

SillERBFROBEIRELE
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123 ThEERT FE B Time Charts of Protective Function

Input Signal J ‘

Protection
Circuit State

Control
Supply Voltage

Qutput Current

Fault Output Signal

input is applied.

LT L

RESET SET RESET | |

1 i ,|, 1

UVem { /
al _\‘\\ / ak

ar

B 6: KRB B (M)
Fig 6: Undervoltage protection sequence diagram (low side)
al (AR E BETb: R ETFE UVeer, 2 F— MG 5 BRI BLEE T 46 T A,

al : Control supply voltage rises: after the voltage rises UVccr, the circuits start to operate when next

a2: IEW 21T IGBT JF/a Hn#k sifi.
a2: Normal operation: IGBT turns on and loads current.

a3: KJERI A (UVeep) -

a3: Undervoltage detection point (UV¢cp).

ad: NEHNRA 4GS, IGBT #2 K HIRE.
a4: No matter what signal is input, the IGBT is off.

ab: Wk TS .
a5: Fault output is on.
ao: T\E‘WE(UVCCR)Q

a6: Undervoltage recovery (UVccr).

a7: IEH1a1T: IGBT Sl &k /1 2 i

a7: Normal operation: IGBT is turned on and load current is loaded.

fRAS: 202605A

SillERBFROBEIRELE

JILIN SINO-MICROELECTRONICS CO, LTD
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b2
b2

b3:

b3
b4
b4
b5
b5
b6
b6

A :

SET

7U£r
s i) b5 EL R

IGB Tt HL i

N y
U\lDt—613 _

RESET

FOf& i th

rr

T

B 7. RS FFEER)

Fig 7: Undervoltage protection sequence diagram (High side)

bl: HIUEHE ETF: iz A BT RI RS AL 72N — DRSS ST ATNZ LB/ 8 3hisqT .
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.

Control Input

Protection Circuit
State

D IEFIEAT IGBT Sl I & i a8 Bi
: Normal operation: IGBTis turned on and load current is applied.
RIERII (UVesp)
: Undervoltage detection (UVgsp).

D ANERINRHAE S, IGBT #i2 KHRE.
: No matter what signal is input, IGBT is off.

: RIEVRE (UVesr)-
: Undervoltage recovery (UVgsr)o .

D IERIZAT IGBT S I nE i a B
: Normal operation: IGBT is turned on and load current is applied.

tg

b))

«
).

Output

Sense Voltage of Shunf ~

Resistor

ty

«

b))

|
|
|
|
1
LSO
|
|
|
|

1 1
[
-__o: :4---
ty
__________________________ _dh
ygqu 7 y\//a\
»_|!

FO/SD

RC Filtering Delay

LCO

B 8: HERY I FHE

Fig 8: Short circuit protection sequence diagram

202605A

SillERBFROBEIRELE
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tl: IEW TARRES, "l i es i E T,
t1: Normal operation, low-side or high-side output.
t2: F ARSI (BB OCP filk) -

t2: Short circuit current detection (OCP trigger).
t3: T i Y S AR A v T

t3: All outputs are hard interrupted.

t4: P A .

t4: All outputs turn off.

t5: FO/SD #i i 7 tFO= 50us(TPY) i o

t5: FO/SD outputs for tFO=50us (TPY.).

t6: H AR, BrA fart OC

t6: Input is low, outputs turn off.

t7: FO/SD & 5 MKH- VT 2 &,

t7: FO/SD rises to high.

t8: IEW LARIRE, PrfafitiIre.

t8: Normal operation, outputs turn on.

HIN

Activated by nex

=4

N¢ Output input after fault | smart
HO clear | Turn—off
‘/So it Off
Lo | —\
Csc
ISD ., External —_—

shutdown input

B 9. SMERCWTThRERS 7
Figure 9. Shutdown Input Function by External Command
SINEEETNEREE
HIN : High—side Input Signal
LIN : (A% AAE 55
LIN : Low—side Input Signal
HO @ e 45 5 5
HO : High—Side Output Signal
LO : M4 {5 5
LO : Low—Side Output Signal
CSC L fitillf5 55
CSC : Over Current Detection Input
ISDX: A R Wi A A5 5
/SDx : Shutdown Input Function

5 il 1 131 BB = Bz 16 =R . 51
H‘&z'_(: 202605A JILIN SINO-MICROELECTRONICS CO, LTD 10/15
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N A H# Application Circuit

c1
[{ c2

+1gV

lyL= e | -

cZ[oif ¢ vee P

-

UH HIN

Vs

Ig

COM

1 ks
U FO,/SD
oM hx ‘I

VGG

UH HIN

uL LIN

o5 _Ls '_czl H com ve M

U IFOJSD

CIN

com Mo ‘]

2 2

naw
I

VGG
c2 :‘E

UH

HIN

uL LIN

Vs
com
csl ks IFO,ISD

I P CIN
R3
T cOM Nx =

20 2

10: SaRYR A eR R R
Fig 10: Example of Application Circuit

FUE 4 HE BRI A S BRI PWM FIYITTE, A 15kHz JFRMIE N H]: Cl=4.7uF, 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: Cl1=4.7uF, C2=0.1uF.

HVE 5 TERURAEA NG MCU Hirthug 2 HinN RC 2, 1 R5. C5, Bjilb M5 RINES K
Ho

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.

#UE 6: HIAWBIEA R 1IC NS A 5K (U AUE) N H B PR A ERBE, A R T B
HH RC EMAHEN, IR NG T FITT 8 AT I (8 B R E H .

5 il 1 131 BB = Bz 16 =R . 51
H‘&z'_(: 202605A JILIN SINO-MICROELECTRONICS CO, LTD 11/15
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NOTE 6: Input drive is High-Active type. There is a 5kQ(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.

#ET7: BT RIALT IGBT itk 5 COM i), R3 FE P 2]~ I 1IGBT FJT SGHR 4 LK 1 45 L i (R RF %R
Kt R3 FIFRZS EFE RN T 1V,

NOTE 7: 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 IGBT. For this reason, the voltage drop across R3
should be less than 1V in the steady-state.

#UE8: HMTHHWE T LH HVIC, HfEhG 7ol 5 CPU I FEEANE, AT BT MRl 28 558 5 B

.

NOTE 8: Thanks for HVIC inside modules, direct coupling to MCU without any opto-coupler or transformer isolation is
possible.

VE 9 EH AR AR EHERER] VS i

NOTE 9: Bootstrap negative electrodes should be connected to VS terminals directly and separated from the main output
wires.

HVE 10: RIS RAL C3 BB A1 SUEE DU HAE 1~2uS. SRWTi (7] Rl G BE 5 A 24k (AN 1R 22 A0 A5 A48 fh . 3N
R4, C3LBFNEZ, WEEFMERAL,

NOTE 10: The time constant R4. C3 of the protection circuit should be selected in the range of 1.0-2us. SC interrupting
time might vary with the wiring pattern. Tight tolerance, temp-compensated type is recommended for R4, C3.

#HVE 11 P AR AL BRI REEED IPM.

NOTE 11: All capacitors should be mounted as close to the terminals of the IPM as possible.

#VE 12: N T BIERE R 0, (EREF A S P&NL 1A 5] SR T BRI, HEFETE P&N1 i -2 A N#) 0.1~0.22uF
) MLCC IRAIE B HL 2

NOTE 12: To prevent surge destruction, the wiring between the smoothing capacitor and the P, N1 terminals should be as
short as possible. Generally, a 0.1-0.22uF snubber between the P-N1 terminals is recommended.

5 il 1 131 BB = Bz 16 =R . 51
H‘&z'_(: 202605A JILIN SINO-MICROELECTRONICS CO, LTD 12/15
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At 3EE Detailed Package Outline Drawings

10.3040.1

70.4040.1
3-1.27BSC

] T 1
Inininininims|

—2.54BSC

7.5040.1

O

T OU0 00
e N

2-0.4040.1 2-060+0.1
o
2-0.8040.1 1‘6'?"{] 1
1LO7BSC T
2.14
29440.1

i

2.0240.1

E 11: SPEO06S60A-CN 34 E

VS 4 =

AT

—--I——IJ_ZO:tO.l
1.02 =
-
H 075
(]
(=]
px
=
~
=]
2
_;...__5: Fo S
N
S

1.40

Figll: SPE06S60A-CN Package Outline Drawings
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SOP10L AL 2 mm)

.
- ] MILLIMETER
[ 1 SYMBOL
HE \ MIN NOM MAX
P
;_1_ A - -- 2615
Al 0125 - 0.225
= 4
e el . c A2 2.29 2,34 2.39
el s Iy
H H H H H H H— = ,-J T A3 0993 1.043 1.093
A L O
Ji:/ _ i o 0.35 — 0.45
ot 0.34 0.38 0.44
c 0.25 - 0.29
B Z ow el 0.24 025 0.26
/
D 10.20 10.30 10.40
O E 10.106 10,306 | 10.506
N[ El 7.40 7,50 7,60
{"t H H H H H ﬁ\; e 127¢BSC)
b | - el 2.54(BS0)
L_91J LGIJ P L 075 | -- | 097
/ T} Lt L403REF)
Tvu
B L ~ 89
BA.EEME’I"AL/ 'i :
WITH PLATING 8 ] 6' ~ 15°

SECTION B-B

B 12: SPE06S60A-CN 3t3&4MiE
Figl2: SPE06S60A—CN Package Outline Drawings

5 il 1 131 BB = Bz 16 =R . 51
H‘&z'_(: 202605A JILIN SINO-MICROELECTRONICS CO, LTD 14/15




@@ SPEO6S60A-CN

TR FH I
Lo ARG T B AT PR 2 = (077 i B 5 0y LA AR B AQEE, R R 3, AT B AR

AR,

WA SKIE NS A F R bs, A0A BTG S A AR AR .

FE LR BT IRHE AN B S A8 i KBUEE, 5 MmN AT Sk
AU UN A AR AR AN S 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.

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.

Please do not exceed the absolute maximum ratings of the device when circuit designing.

Jilin Sino-microelectronics co., Ltd reserves the right to make changes in this. specification
sheet and is subject to change without prior notice.

&7 5

Ak

A7

M3«

AL

e

Wk

HYETREERAF

Hudik: ARG E TR 99 5
132013

: 86-432-64678411
86-432-64665812

: www.hwdz.com.cn

CONTACT

JILI

N SINO-MICROELECTRONICS CO., LTD.

ADD: N0.99 Shenzhen Street, Jilin City, Jilin Province, China.

Post
Tel:

Fax:
Web

Code: 132013
86-432-64678411
86-432-64665812

Site: www.hwdz.com.cn
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