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Intelligent Power Module

SPE06S60B-C

FES¥ MAIN CHARACTERISTICS

600V/6A EHFIKZ)

VcEs 600V
Ic 6A

& APPLICATIONS
=N ML e Air conditioner fan
VKAE e Refrigerator
KR e Pump

FEmEE FEATURES
S5 FAR, e Signal high level valid,

A 3.3V A 5V
) MCU

N IGBT K HHH%
i
NSRS E ¢
B B B AR

B R PR
AN E 1500V

compatible with 3.3v and
5V MCU

e Lower arm IGBT emitter
electrode output

o Built-in bootstrap diode

o Built-in straight through

protection
o Built-in undervoltage protection
e Resistant to high voltage 1500V
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B Fi~EE Module distribution diagram

[ |1{3}

VCCE)
IIN(S)
LIN(6)

COM(TX

VI3(2)

COM(8)y
NC®) &

VOT{IMG
NX(I11) G

P VS(1)

B 1. BN EERER

Fig 1: Internal circuit
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Fig 2: Distribution of pin
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P
==} (4) VCC
p OF ( )
==—FF+ (6) LIN
=K (7) COM
VB (2) HH == (8) COM
==—FEF (9) NC
VS(13) —
vs (o I =¥ (10) VOT
=—FEF (11) NX
VS VB
B 3. BMREHTIHSArEE
Fig 3: Distribution of pin
TG | 5K 31 A
Number Name Description
1 VS $2 5| YR GND i IC Common Supply Ground
2 VB AR B B)) H R 3§ upper arm drive power terminal
3 P i A5 2% B A\ i 1 Positive DC-Link Input
4 VCC =il Jfui T~ Bias Voltage for V-Phase IC and Low Side MOSFET Driving
5 HIN  [EE #0155 % A\ 7~ Signal Input for U-Phase High-Side
6 LIN  |[FEEHIE ST Signal Input for U-Phase Low-Side
7 COM  [=#ilHJE GND i~ IC Common Supply Ground
8 COM  [=#ilHJE GND i~ IC Common Supply Ground
9 NC =¥ I
10 VOT  [ifit B %t %1~ Temperature Output
11 Nx N IGBT K493 1~ Negative DC-Link
12 P 10 AR 2% H A A\ i T Positive DC-Link Input
13 VS $2 5| YH GND 5§ 1C Common Supply Ground

JRA: 202601A

B 4. BHRFIMIThEEE LR
Fig 4: Pin function

SillERBFRIOERAE

JILIN SINO-MICROELECTRONICS O, LTD

3/13




T,

SPE06S60B-C

BRBUEE (T= 25°C, FRaARRFIR D

Absolute Maximum Ratings

(Tj= 25°C, Unless otherwise Specified)

WA E 4> Inverter Part
w5 ZH F1 WUEME | HAL
Symbol Parameter Condition Ratings | Units
S rR - SR 2 T L R
\Y 3
o Collector emitter Voltage of Each IGBT i 1 600 v
S IR .
=250 M2
e Each IGBT Current, Continuous Te=25°C (Te WEEZHE 5) 6 A
Iep A B FLUR (VA 1ED) Te=25°C, RkyhoefE/NT 1ms 12 A
Each IGBT Pulse Current, Peak Tc=25°C, Lessthan ImS
Pc SRR IIRE TC=25°C, SfT 20 W
Maximum Power Dissipation [TC = 25°C, EachIGBT
Gk WL TE 2)
T {SRIIIA _A0~ o,
' Junction Temperature Notel 40~150 c

% 1: BVCES & ¥4~ IGBT C-E A KM E. VPN N/NTFIZAE, 583 JH I,

VDS TEALAE L T # AR B

I Vess;
FUE 2:0PM DD RORBUESS IR 150C(@R MR TC<100°C) , NHifR IPM 22423847, HIE5IR N IR
£ Tj(ave)=125°C (@ Tc=100°C) AP
$E#1E#B 4> Control Part
e ZH FAF WUEM | AL
Symbol Parameter Condition Ratings Units
Vee Ja ] FEL P R Vee-COM Z i) 20 v
Control Supply Voltage Applied between VCC and COM
Vis ey 2 ) P s VB-VS ] 20 v
High-side Bias Voltage Applied between VB and VS
LPNEREEENES VIN-COM 2 []
VN Input Signal Voltage Applied between VIN and COM -0.3~Veet0.3 v
WEBEZ5HE Bootstrap Diode Part
ie) ZH A BUEME | AL
Symbol Parameter Condition Ratings Units
ST
M Control Supply Voltage / 600 v
BARYG Total System
w5 ZH FAF WUEE | A2
Symbol Parameter Condition Ratings Units
N S - l S
H ﬁd%j? RIS RA Self VCC=VBS=13.5V~16.5V, TI=125°C,
VeneeroT) | protecting power supply voltage ) 400 A%
limi EEHEENE, <2us
imit
Tj L / 40~150 °C
! Operating Junction Temperature T
i* 77 JE
TstG AT Te=25°C 40~125 °C
Storage Temperature
’ ) ’ / ’ ] = ]:H: %;\(\‘ =
v i 60Hz, 1ESX, AC 15y, JERE RIS
ISO . 60Hz, Sinusoidal, AC 1 min,between pins and 1500 \%
Isolation Voltage .
heat-sink plate
#FH Thermal Resistance
5 SH A HRE L2
Rth(j-c) S5 F AR R fAMGBT 6.0 TIW
SilllERB I RIDERTE
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HASSRFE (Tj=25°C, BRAEsmR)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WAEER 4 Inverter Part

i 5 Z H * RAME | AAE | BRKE | B
SEFEIR- ARSI BRI E Ic=6A, T/=25<C, - 1.9 2.6
VCEsAT) Vcc=Ves=15V,
Collector - emitter saturation V=5V \%
IN= _ _
voltage Ic=6A, T;=125<T, - 2.0 -
FRDIEEJFE[E
VE Vin= 0V, lc=-6A - 2.0 2.6 \Y
FRD Forward voltage
SREER- R ERERR
Ices Collector emitter leakage Vce=Vces ,ViN=0V - - 1 mA
current
ton - 680 - nS
tcon - 200 - nS
o Ven =300V, Vec=Ves =15V, Ic =6 A 210 S
to - - n
TFIRIS[A] " s
ViN= 06 5V, Bk
Teoff W=0o5V, BEAR - 70 - ns
trr (HIE) 150 ns
Eon - 290 - uJ
Eore - 70 - ul
#VE 3: toN Al toFF G5 IRE) IC AL MIEIR . BIRME ARSI F IS, AR PCB ML AU HE. H5%
Kl 4 TSR A E o
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.
#=HI54> Control Part
w5 ZH FAF HR/ME | SRR | 5 KR | B
Symbol Parameter Condition Min. | Typ. | Max. | Unit
E2 j;‘ Vray N
Iocc Quie\s/;rf thza gt 1 Vee=15V Vee.COM 2 [F] 170 270 | uA
Q PPl V=5V Applied between Veeand COM
Current
E= j;‘ Vray .
IoB Quie\gizn}i%\};:a s{ﬁh I Ves=15V Ve-Vs Z [ 85 120 | uA
Q PPy V=5V Applied between Va-Vs
Current
N o il P
UVeen (IRUIVNERPS Kl EE'J.F . 7.4 8.2 8.9 \Y
. Ve Under-Voltage Protection Detection Level
Low-Side Under-Voltage T
UV Protection SRALEF 80 | 88 | 95 | v
oK Vee Under-Voltage Protection Reset Level ) ) )
. . Forn e~
AR . . . . .
UViso . '_J,“ VRIS VBS Under-Voltage Protection Detection Level 77 83 88 v
High-Side Under-Voltage o
UVpsr Protection Ry 8.2 9.0 9.5 A%
VBS Under-Voltage Protection Reset Level
) TR FBEREGAT, NI Va5 COM 21 ] s |y
. ON Threshold Voltage Logic HIGH Level, Applied between VIN and COM )
v Hiy N5 A I 1 HEL WK, IN7E Vin 5§ COM Z[H] 0.8 i i v
t OFF Threshold Voltage Logic Low Level, Applied between VIN and COM )
SilllERB I RIDERTE
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SPE06S60B-C

i SR T Temperature sensing voltage@?25°C 0.5 0.79 1.0 \%
Vor Temperature Sensing
Voltage Output(note4 ) Temperature sensing voltage@100°C 1.7 2.25 2.8
B — KA Y
Rssp %=1 = R - 330 - ohm
Bsd resistance
W T/E4MH Recommended Operating Conditions
k= ZH =) R /IME | BB | KB | B
Symbol Parameter Symbol Min. | Typ. | Max. | Unit
R B P-N Z[f]
- 4
Ve Supply Voltage Applied between P and N 300 00 v
2151 oL 5 FL B Vce-COM Z [
13. 15. 16.
Vee Control Supply Voltage Applied between VCC and COM 33 30 65 v
et IEERTAYE A VB-Vs Z |
13. 15. 16.
Vs High-Side Bias Voltage Applied between VB and VS 33 >0 6.3 v
T BB
IN(ON NN . -
VIN(ON) Input ON Threshold Voltage VIN-COM X [H] 30 vee v
i\ 5% A [ 8 Appli N M
VIN(OFF) 0N P A FL pplied between VIN and CO 0 i 0.6 v
Input OFF Threshold Voltage
X I
tdead N JERXII T . Vee=Vis=13.5~16.5V, Tj<<150°C 1.0 - - us
Blanking Time for Preventing Arm-Shor
PWM B/ NN S kb TR ON 0.7 - - us
Minimum input signal pulse width OFF 0.7 - - us
e B 2
FPWM PWM FFXH Tj<150°C - 15 - | KHz
PWM Switching Frequency
100%Ilc 100%lc
trr o
VcE Ic Ic A Vce
)
Se——
Vin VIN
) ton — > - >
tcion) torr - >
OFF
VIN(ON) 10%lc 90%le  10%VCE 1O%VCEC{ } 10%lc
(a) T (b) Kl
B 5. JFSChT ] sE L
Fig 5: Switching Time Definition
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Fig 6: Case Temperature Measurement

=

B 6: FTiE Te MRS

R ThEERT FF B Time Charts of Protective Function
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- Liva

B 7: REGRSEFEJEN)

Fig 7: Undervoltage protection sequence diagram (low side)

K

LR A

SillERBFRIOERAE

JILIN SINO-MICROELECTRONICS O, LTD

7/13




T.

SPE06S60B-C

WAfES

KIERAFIRE

e g I (Vi)

MOSFET HLifi

S o | A

B 8: KRRy IS 7 B ()

Fig 8: Undervoltage protection sequence diagram (High side)
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IC BEHHFHER-BEEMLZ I-T curve of temperature output of IC

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
T,

B 9: VOT %t F [ i 2%
Figure 9 VOT output voltage curve
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Internal circuits

signal from temperature

v - W °
To controller = » sensing circuit
é % " o
v L]

Ryrs

B 10:VOT %t s
Figure 10:VOT output circuit
D) AE AR R Th AR, 1P AT DURYE B RSB0 3E1T Rvts (BT %
1) A pull down resistor Rvts should be inserted when using the VOT function.Users can judge the Rvts
value through their experiments.
2) AMEH VOT DhfeRS, fREF VOT 5l a7 (o).
2) In the case of not using VOT, leave the pin open without any connection.
3) 1E 3.3V B LSRR EIEE B VOT B, VOT #i 7E8R B Bt i Pemr, w7 g id #a i s
JEHE 3.3V, QIR ARG AR IR 4%, A UCEREH B IEAT VOT fith < B A — %, H
ERLRIsSUNEENE: 787N
3) When using VOT on low-voltage controllers such as 3.3V single chip microcomputer,the VOT output
may exceed the control power supply voltage by 3.3V when the temperature rises too fast. If the system
uses low-voltage controller, it is recommended to add clamping diode between the control power supply

and VOT output to prevent overvoltage damage.
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M B Application Circuit

UH

UL

UH

UL

NON

UH

UL

+15V
l—a{ 3 VB l P
c3T ol P
[ o1 A vee
—} HIN
R5
—1 LIN
RS C5 _IQS VS o
c2
+—| ——0Ccom
VOT
Nx T
Cl
[4: e
P C6 |Coc
VCC
— HIN
R5
- LIN
R5
cs 1 Jgs vs = M
= +— CoM
= vOT Nx
Cs_T_ R2
Reo|
l; = (o1
[0: e
VB J
P
VCC
L HIN
R5
- LIN
R5 — |
csl JQS VS
___‘, C2 T
. pa COM
R3
VOT Nx =
= N1

Fig 11: Example of Application Circuit
B 4: HESHEBET oS ECEARYE PW BB, L 15kHz FF M= . Cl= 4. TuF, C2=0. 1uF.,

Bl 11 LR H e B

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,

/4 b EEEHUMAEAN AR F] MCU fy w2 [AIIN RC E#EFRE%, 40 RS, C5, BiILTHuME S5 EME S R,
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.

JRA: 202601A
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FUE 6: MBI EARG 1C AESERECE —A> 500K (AUE) TR rH; BT IE AR ARENE, SR LR g
i 2 RC EABLLFEIS, U RIS T8 BT R AN ST 8 L Y

NOTE 6: Input drive is High—Active type. There is a 500k 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.

BT TR E T LR IVIC, HpEHNG TS CPU Ui ELEANE, WA 75 BT YRR B AR TR 2% S h B v

i

NOTE 7: Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or
transformer isolation is possible.

FUE 8: H 2SR SN ELPERE B VS S

NOTE 8: Bootstrap negative electrodes should be connected to VS terminals directly and separated
from the main output wires.

B 9: RYLREE R4 C3 B IAIE S DUEENAE 1 2uS. SRWiH [A) R REBE & A 2R AN [B) T 22 A0 78 Ak, Y
R4, C3IEF/INAZ, WHEHMERAL,

NOTE 9: 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.

A&VE 10 P AR AL B AT RR I EELT TPV,

NOTE 10: All capacitors should be mounted as close to the terminals of the IPM as possible

FUE 1L 9 7 BIERE S T, R A S PANL (A 51 SR PTRERORL, R AR PRNT 3 1~ Z [ £ 0. 1~
0. 22uF ) MLCC fIRATEDR: IS 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 0.1-0.22uF snubber between the P-NI

terminals is recommended

SiililERBFRIOEREE
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A 32E B Detailed Package Outline Drawings
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Figl2: SPE06S60B-C Package Outline Drawings
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& 12: SPE06S60B-C #f3:4MEE
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BRI
Lo ML T B AT PR = 07 8 5 0 N LA AR AR, JERMER 2, AT B

AR,

VA KISV ATE A A bR, WA RERTE 58 F AR & .

2 HLER BTN AN ESEIE SAF A 20 KBS (B, 5 I & i B L T Sk
AU IS U AR AZ A 73 1485

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.
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HHL: 86-432-64678411
fEH: 86-432-64665812
M. www.hwdz.com.cn

CONTACT

JILI

N SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.

Post
Tel:

Fax:
Web

i

Code: 132013
86-432-64678411
86-432-64665812
Site: www.hwdz.com.cn
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