ERETEAER (1PM)
@ Intel ligent Power Module
®

SPE065S60B—CH

FZES ¥ MAIN CHARACTERISTICS
600V/6A EAFIREN
Vs 600V
Ic 6A
I 12A
Ri& APPLICATIONS
2 = N XL e Air conditioner fan
UKFE e Refrigerator
IKZE e Pump
=R FEATURES

EREIGL R e Signal high level valid,
AR 3.3V 1 5V compatible with 3.3v and

") MCU 5V MCU

N IGBT A e Lower arm IGBT emitter

gl electrode output

WEHZ RE e Built—in bootstrap diode

W R EARD e Built—in undervoltage protection
SRR A e Over temperature protection.
{HRE W Th R e Shut—Down Inputt

T P e Iy eThermistor detection output.

SOP12B

JT4515 5 ORDER MESSAGE

. = & 1/ B Product information
i B OR S e :
Order number T KB 76 -4 B e = 3%
Halogen—Free-Tube Halogen—Free—Reel Marking Package
2A01-1097 SPE06S60B-CH N/A 06S60B—CH SOP12B
SilllERIBFRIOSEIE

H‘&z'_(: 202608A JILIN SINO-MICROELECTRONICS ©0O, . LTD 1/14
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1ER ST ~=BE Module distribution diagram

Xy
VOC (1)
! ik
HIN (5)
4
LIN (6)
2% 3
coM (7) Ve e
COM (8)
CIN (9)
JFO/SD/VTS (10) Lo |5}
NX (11)

lz[l) Vs

B 1. RN AR AR R

Fig 1: Internal circuit

P
VCC (4) = 710 (3 p
HIN (5)HE=
LIN (6)HE—
COM (7)HE—
COM (8)HEH == (2) VB
CIN (9)HE=—
v O o
VB VS
2.1: BRIERESI A AREE
Fig 2.1: Distribution of pin
P
p ([ = (4) VCC
P(12) —F5 (5) HIN
— (6) LIN
= (7) COM
VB (2)HEE = (8) COM
—F(9) CIN
Vs (1)%‘ =H10) /FO/SD, VTS
—F(11) NX
VS VB

B 2.2: BB SRR A

Fig 2.2: Distribution of pin

Sl e B FRIGERLE
H‘&z'_(: 202608A JILIN SINO-MICROELECTRONICS CO, . LTD 2/14
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SIS | 5l AR 5| B IA
Number Name Description
1 VS FE | FYE GND %% IC Common Supply Ground
2 VB MR DR &) FEL YR T~ upper arm drive power terminal
3 p 06 2 B4 A\ Positive DC-Link Input
4 VCC b ALY iR T Power supply for low side and Low Side IGBT Driving
5 HIN  [FE#HIS S AT Signal Input for U-Phase High-Side
6 LIN NEIEEE S NG T Signal Input for U-Phase Low-Side
7 COM dEHIFEYE GND ¥+ IC Common Supply Ground
8 COM  [=#HJ5 GND %+ IC Common Supply Ground
9 CIN G AR i &% BB A T Short circuit protection trigger voltage detection
10 /RO, /SD, VTS Eﬁﬁ%%ﬁﬂj/%ﬁ)\?éﬁﬁ/%igfﬁﬁHjﬁﬁﬁz
Ve Fault output/input shutdown/temperature output
11 Nx N IGBT KERiwT lower arm IGBT emitter terminal
12 P i AS 2% B A\ - Positive DC-Link Input
13 VS FH YR GND ¥+ IC Common Supply Ground

B 3. MBS HIThReRE R

Fig 3: Pin function

BATEE (1= 25C, BRARFEHRBID

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

WHEEER4SY Inverter Part

s ZH A BUEE | AL
Symbol Parameter Condition Ratings| Units
£ B A 2 ] H .
Vee ;
s Collector emitter Voltage of Each IGBT%/’£ ! 600 v
£ HLA FRLAD .
. = 9R° N A
Le Each IGBT Current, Continuous Te = 257 C (Te WRSHE 5) 6 A
- S R (V) 1= 25" C, WOPREANT Ins p R
Each IGBT Pulse Current, Peak T=25° C, Less than 1mS
N U 1C-25° C, P ” ;
Maximum Power Dissipation TC = 25° C, Each IGBT
EyR T A3 N
T, | Fim LI 2) 407150 | ° ¢
Junction Temperature Notel

FyE 1
ﬁ Vees;

BVCES & A~ IGBT C-E [ KH &, VPN Ri/NFiZE, HERIZHHEE, VCE fEATLMF T #A N

vk 2: TP ThE 5 B R AE 4505 A 150C (@R TMIRLEE TC<< 100° C) , AFfE IPM 2 4iElT, HIasim MR

7E Tj(ave)=125C (@ Tc=100C) AN,
%584y Control Part

s S %At BUEl | AT
Symbol Parameter Condition Ratings Units
v 425 ] L Y P Vee—COM 2 [i] 90 .

“ Control Supply Voltage Applied between VCC and COM
V. R ) B Vi—Vs Z [A] 20 v
. High-side Bias Voltage Applied between VB and VS
MAETHE VIN-COM 2 [7] N
" ~ . -0. +0.
! Input Signal Voltage Applied between VIN and COM 0.3 VCC+0.3 1V
A Y R Vio —COM 2 [H] o~
v Function Supply Voltage Applied between VFO and COM 0.3 ¥CC+0. 3 v
T Ak A HE Ve ~COM Z [1] S
Vs Current Sensing Input Voltage Applied between VSC and COM 0.3 VCC+0.3 v
SiERBETREERLZE
H‘&Z’K: 202608A JILIN SINO-MICROELECTRONICS CO.,.LTD 3/14
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R B2 K Bootstrap Diode Part

k=t ZH %1 BUEE | AL
Symbol Parameter Condition Ratings |Units
Sz A i
VeRiB Control Supply Voltage / 600 v
BEANERYGE Total System
k= ZH 1 BUEE | A7
Symbol Parameter Condition Ratings | Units
Y FE l N
v Selffafﬁfif:?idgqiiifﬁfi 1 Vee=Vis=13. 5V 16. 5V, TJ=125° C, 400 v
PN (PROT) D g p. ' pply EHEE/E‘HE, us
voltage limit
T il WATE 1 -40~150 C
’ Operating Junction Temperature v
AR TAR IR A B o~ .
Te Module shell temperature 20100 C
i A7 Ve B N
Tor A i 5 TC=25°C ~40™125 e
Storage Temperature
60Hz, %, AC 1 7p%h, JEHE BB gs
Yot z ‘E"JZ. gl .l_T%EHU?JFJj.Z a
Viso . 60Hz, Sinusoidal, AC 1 min, between pins and 1500 Vrms
Isolation Voltage .
heat-sink plate

ZVE 1o IPM IR R i O KEE 45E 8 150 CT(@FKTHIEE TC< 100°C). SR, N T HIfR IPM 817% 4, 45N R
EF Tj(av) < 125°C (@R HIE 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)

#PH Thermal Resistance

s S % HRE E: Xiv
Rth(j-c) 53 AhFe A E #F/NIGBT 6.0 ° oW
BVE 2 RTRMWEE (T HMES, K S5,
Note 2: For the measurement point of shell temperature (TC), see Figure 5
BSHFMY (1j=25C, BRIERETRIH)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
HELE4 Inverter Part
i 5 z K % B/ME | REUE | BROKME | B
B AR~ R S AR ) T I=64, T=25° C, - 1.9 2.6
VeESAD | Collector — emitter VemVis=15V, Vo5V v
saturation voltage L=6a, T=125° C, - 2.0 -
FRDIF ] B &
VF Vl\: OV, I(':_6A - 2.0 2.6 \
FRD Forward voltage
AR AR R St AR 1B U FRL A
TcEs Collector emitter leakage| Ve=Ves , V=0V - - 1 mA
current
Ton - 670 - nS
Tcon Vi =300 V, Ve = Vis = 15V, Tc =6 A - 170 - nS
Toff | JFIRH[H] Vi =0/5V, JEME 3R - 650 - nS
Tcoff (%9E3) - 90 - nS
Trr 130 nS
SilililEREBEFRIENERIE
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EON - 180 - UJ
Eopp - 100 - UJ
FrE 30 oAl tor B EIREN 1C ARHILEIR o FIRAERAESLIRZAE T IS, AFEE PCB LB HIE. WS HEE 4
BT DB ] 52 S
NOTE 3: tyand tor 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.
}EHIER 4> Control Part
k=t ZH %At SNIERE RiT R = FN =R X s
Symbol Parameter Condition Min. | Typ. | Max. |Unit
Voo H A HLY .
Tqce Quiesce:ﬁ? VC?{Sfi 1 Vee=15Y Vee-COM A - - 1 mA
PPy VIN=5V Applied between VcCc and COM
Current
VBS B A HLIAL VOB=15V VB (U)-U, VB(V)-V, VB(W)-W |a]
IqB Quiescent VBS Supply VINS5Y Applied between VB(U)-U, - - 500 ud
Current VB(V)-V, VB(W)-W
o) B 5P
UVcep /R % 7.2 8.2 9.2 v
« T,EH)JAE{%*F Vce Under—Voltage Protection Detection Level
Low-Side Under-Voltage T
D)
UVceer Protecti 8.0 9.2 10. 2 v
e rotection Vce Under-Voltage Protection Reset Level
. o) EL S
UVBsD =0 R s 7.0 8.0 9.0 \
S . 'meAE{%?F VBS Under—Voltage Protection Detection Level
High-Side Under—Voltage ~
UVBSR Protection Rnr 7.5 | 85 | 9.5 | v
VBS Under-Voltage Protection Reset Level ’ ’ ’
v
VFoH - VSC=0V, /FO Circuit: 10K to 5V pull-u 4.0 - -
OBy LR e
Fault Out Volt v
VoL auit Tub Tottase VSC=1V, /FO Circuit: 10K to 5V pull-up - - 0.5
(2. 2ok ot = iy
Tro E&ﬁa{aﬁ%ﬁmﬁjug - 2 ~ - us
Fault output pulse width
Vscen | LERBEIIBIE Short- - 0.38 | 0.44 | 0.50 | V
Circuit Trip Level
VIH AT IS BE B S, InAE VIN 5 COM 2 ] B _ 3.0 v
ON Threshold Voltage |Logic HIGH Level, Applied between VIN and COM ’
VIL NS B L PR, JnfE VIN 5 COM 2 ] 0.8 B B v
OFF Threshold Voltage |Logic Low Level, Applied between VIN and COM ’
HVIC iR FER I 4 v i VDD=VBS=15V, T=25°C - 82.5 - uA
IFo T HVIC Temperature Sensing
Current Output VDD=VBS=15V, T=75C - 207.5 -
HVIC 15 B R H P WL 25°C, s 10K Q B % bV sl -
v HVIC Temperature Sensing| Tc=25°C, 10K to 5V Pull-up ’
o Voltage Output IR 25°C, i 10K Q HiPH R4 5V N e
#7 4  remark 4 Tc=75°C, 10K to 5V Pull-up '
&b s M 2 7.
Visor BERERIT S AL P SDx—COM - - 2.6 v
Shut—down Reset level
{5 B8 ¢ 7 R4 FL
Veson Shut—down Detection SDx~COM 0.8 - - v
level
SiERBETREERLZE
H-)iz'_(: 202608A JILIN SINO-MICROELECTRONICS CO.,.LTD 5/14
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Qé:*&%ﬁmﬁmﬂ - 100 - ohm
Bsd resistance

£0F 4 VOT far s tE i 2815 3% 1K 6. 1, 181 6. 2 fhZR & LA 10KQ Edy PR ZE 5V FILL 4. 7 KQ By rEFHZE 3. 3V MR R .

Note 4: Please refer to figure6.1 for the VOT output characteristic curve. The curve in Figure6. 2 shows the test

Rssp

results of 10 KQ pull-up resistance to 5V and 4.7 KQ pull-up resistance to 3. 3V.
W T E2™Y Recommended Operating Conditions

iR ZH s s/ MA | BURAA | B oK AE | B
Symbol Parameter Symbol Min. Typ. | Max. |Unit
FLJ AL P-N Z [d]
Ve - 300 400 v
Supply Voltage Applied between P and N
25 1] L YR R R - Z [
Ve s ] LR FL . Vee—-COM 22 J] 135 15.0 165 v
Control Supply Voltage Applied between VCC and COM
42 1) LY P ~Vs Z [
High-Side Bias Voltage Applied between VB and VS
VIN(ON) HATE R . 3.0 - vee v
Input ON Threshold Voltage VIN-COM 2 |H]
i N\ o 1] [ 5 Applied bet VIN and COM
NGO N pplied between VIN an . e |y
Input OFF Threshold Voltage
X i ~
Taead . . FEERT . Ve=Vis=13.5 16. 5V, Tj<<150°C 1.0 - - us
Blanking Time for Preventing Arm—Shor
- /N NS 5 K 5 ON 0.7 - - us
Minimum input signal pulse width OFF 0.7 - - us
PWM Y }Fﬁ:\: .
FPIM W PRI Tj<150°C - 15 - | Kz
PWM Switching Frequency

100%lc 100%le

trr o
VCE Ic Ic A VCcE
) S
“h\_
ViN VIN
© ton Pl > - -
tcion) torF - >
ViN(ON) 10%lc 90%lc  10%VCE m%VCEC‘DFF} 10%lc
(a) Ik (b) M

Bl 4: FFIRHT A E X

Fig 4: Switching Time Definition

Sl e B FRIGERLE
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=
I\ \I\

TCHBE

5.400mm

IGBT

Iy (mA), Temperature-Sensing

Vs (V), Temperature-Sensing(Pin 9)

fRAS: 202608A

03

0.1

=

B 5: FiE Tc MKA

Fig 5: Case Temperature Measurement

L

/

/

50

75 100

T (°C), HVIC TEMPERATURE

6. 1: HVIC & BEAS % H 45 % —FR Ui B 2%

Fig 6.1: Curves of HVIC Temperature—Current Output

T~

I

=5V pull_up wWith 10K

T~

g

=== 3.3V pull_up|

with 4.7K

T~

o 15 1

T (°C), HVIC TEMPERATURE

B 6.2: HVIC {BEER I HEE — B E 2R

0 7.

5 100

a5l 1 a1 BB = Bz 16 =R 2. 5l

JILIN SINO-MICROELECTRONICS CO, . LTD

125

Fig 6.2: Curves of HVIC Temperature Detection—voltage Output
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RIPTHEERT B Time Charts of Protective Function

Input Signal J ‘ ‘ ’—”—‘
Protection RESET SET RE

al
al

az:
az:
ad:
ad:
ad:
ad:
ab:
ab:
ab:
ab:
ar:
ar:

1

Circuit State

UV

al

Control a UVeeo asi
Supply Voltage \g/
g | a2

| "

Output Current l [\/\

ab

ar

g

Fault Output Signal

B 7 REGRS B (&)

Fig 7: Undervoltage protection sequence diagram (low side)

operate when next input is applied.

EHia4T: IGBT JF/EIFnEidit.

Normal operation: IGBT turns on and loads current

RGN A (UVew)

Undervoltage detection point (UVew).
NENR 21ET, IGBT #2& K HPIRES

No matter what signal is input, the IGBT is off.
A TS

Fault output is on.

RIEWKE (WVeer) o

Undervoltage recovery (UVew).

IERIE4T: IGBT ‘SB Ik /i H i

DR R ETR AR ETRE UVea, 24N MRS 5 RIS LT 46 TAF;

. Control supply voltage rises: after the voltage rises UVew, the circuits start to

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

Sl e B FRIGERLE
H‘&z'_(: 202608A JILIN SINO-MICROELECTRONICS CO, . LTD
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«
7
Input Signal J L
«
. _ 7
F"rotf-zctlon RESET SET RESET| |
Circuit State |
UVgsr /—
Control & UVesp b3 b
Supply Voltage j/

b2 L
ba \
Output Current /\/\ /\/\ /\/\ /\/\
. 5

High-level (no fault output) «
7

B 8: RS (F)
Fig 8: Undervoltage protection sequence diagram (High side)
bl : HWEHE EFF: iz s EABIRERE S, 75— NRIEE SR IAT X B 5 3hie 1T .

bl: Power supply voltage rise: When the voltage rises to the undervoltage recovery point

Fault Output Signal

the line will start running before the next undervoltage signal is executed
b2 : IEHIEIT: IGBT Su@FFmEk ks,

b2: Normal operation: IGBT is turned on and load current is applied
b3 o KRIBATI (UVasn) o

b3: Undervoltage detection (UVss).

b4 AEEANRAAET, I6BT #UZRHAPRE .

b4: No matter what signal is input, IGBT is off

b5 o RIEPKE (UVise)

b5: Undervoltage recovery (UVes)o .

b6 : IEWIZAT: IGBT F@IFm#E i b,

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

HIN —
LIN j [
HO Smaft Turn—off

Activated by next input

Soft Off after fault clear
™
LO

Over-Current | \ ]

Detection » No Output

CcsC

IFO

B 9: EHAIHF

Fig 9: Fault-Out Function by Over Current Protection

SilillERBFRHERZE
’ﬁz’:z 202608A JILIN SINO-MICROELECTRONICS CO, . LTD 9/14
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HIN

HIN :
LIN :
LIN :

HO :
HO :
LO :
LO :
CSC

CSC

/FO:

/FO :

HIN

HIN :
LIN :

LIN

HO:
HO:
LO:
LO:

=P ERED
High—side Input Signal
SN PNERSS
Low—side Input Signal
4 A T
High—Side Output Signal
ST ERSR

Low—Side Output Signal
S ATIE

Over Current Detection Input
A A S

Fault Out Function

HIN

Activated by next
No Qutput input after fault
clear

HO

- Omart
Turn-off

Soft Off

o LY

CSC

/SD,  External —
shutdown input

10. SMESCETTIRERS FP
Figurl0. Shutdown Input Function by External

LN ERSE

High-side Input Signal

(SIETPANERSE

: Low-side Input Signal

e S s

High-Side Output Signal

4 S s

Low-Side Output Signal

CSC itz 5 ;

CSC : Over Current Detection Input
ISDX:AMBR W NG 5

/SDx : Shutdown Input Function

Sl e B FRIGERLE
H‘&z'_(: 202608A JILIN SINO-MICROELECTRONICS CO, . LTD
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B Application Circuit

Cl
Cc2
+15V :

J_ V' ¥ L VB (l p
cz] o] & P
UH — HIN
R5
uL = LIN
RS Jé 2
cs | s com vs g—
U /FO,/SD,VTS
CIN
coMm Nx T
[
[{ c2 }—
VB S —
P (l C6 |[Coc
vce
UH = HIN
R5
uL = LIN
< R5 J; c2 _—
Vs
Eg L L5 — coMm M
_E;[ /FO,/SD,VTS
CIN
5Vi#3.3V N
ﬁ coMm X T
ADC’—l Rro =
FO =
I rr Icro C1
I I I‘j:'L
VB 1
vce P
L
UH — HIN
R5
uL — > LIN
R5 !
coM vs
cs 1 fos IFO,/SD,VTS
]- CIN
o
R3
COM + T coM Nx (l =~
= = N

B 11 SRR A e R I
Fig 11: Example of Application Circuit
ik 4. HASHEER RO CEHFSHCEARE P I E, B 16kHz JTOGHAAH]: Cl= 4. TuF, €2=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.
FVE B FERHEEAHI I MCU % thom 2 [ RC ZFHaEK, w1 R6. C5, ByjilbFHimes sIiEmE SR K.,
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

Sl ERBEFRNERIE
FRAS: 202608A JILIN SINO-MICROELECTRONICS €O, LTD 11/14
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%VE 6:

NOTE 6:

Foil 7:
NOTE 7:

#1 8:

B NIRE A R 1C WEBER R — > 5K (A BUAE) THisbE; B IE AR, AT LN AT R s
2 RC ZARLRRIS, JU RIS 5 1K BT 5 AW 55 (F FL T Y

Input drive is High—Active type. There is a 5k 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.

HI TR N B IVIC, HA%filin 5~ r 5 CPU iy ELIRAHIE, AT EAR AR B3 e A5 S50 125 FL i
Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or transformer

isolation is possible.

B 25 R DR N B AR B VS o

NOTE 8: Bootstrap negative electrodes should be connected to VS terminals directly and separated from

#1E9:

NOTE 9:

the main output wires.

TRYFERER R4 C3 (¥ [R] 5 BCE WO ETE 172uS o SRITIN (] T RERA A A7 28 (A [F 1) 25 /0 A7 26484k . @i R4

C3 WH/NAZE, WEAMERAL,

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.

/1 10: FrARARNA BERATREMEER 1P,
NOTE 10: All capacitors should be mounted as close to the terminals of the IPM as possible.
FVE 11 N TRk E 0, AEREFRA S PeNT Z 0K 51 RN P RERIJEL, M7 7 P&NT 3y 3~ [ 1% 0. 1~0. 22uF

(Y] MLCC R ATER LA o

NOTE 11: 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.

Sl e B FRIGERLE
H‘&z'_(: 202608A JILIN SINO-MICROELECTRONICS CO, . LTD 12/14




n
@@ SPE06S60B-CH

INEEZERE Detailed Package Outline Drawings

B mm
i B A /% 0 I O
: ] e
3 3 2
=T 2 & = =
- 3.00+0.30 DJ':::);:}D - ‘ %‘
g
2
12: SPE06S60B-CH #3:4MEE
Figl2: SPE06S60B-CH Package Outline Drawings
05 ERBIROEEZE
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@@ SPE06S60B-CH

ABEI
L EMIERAR TR A PR AR = s B o oy B A & ACEE, TR s, T 1e s
AR

VKT INE A A AR, WA SRS 5 A m AR
3. FEFLBABCUI A B I S ML R KBV, 75 W= S B m] SE 4
4. AUHB WA RAAZEA TR

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

BERANX
ERE BT R AR A F

AwF bl RS EARTRYIE 99 5
HE%: 132013

ML 86-432-64678411

£ 86-432-64665812

M hE: 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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