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Intelligent Power Module

SPE05S60T-A/C

FESH MAIN CHARACTERISTICS

4% Package]

600V/5A 3 FHEHIES)
VcEs 600V
lc bA
Viso 1500V
H& APPLICATIONS DIP23.EP
® /NINFEHHL ® Small-power motor
® JHIMHHL ® Lampblack machine
® ® Electric fan
® Tk ® Air purifier
® ULiHl/KE ® Dishwasher pump
7= iR FEATURES
(] E%%%%ﬁ&ﬁ, ® Signal high level valid, SOP23-EP
R 3.3V AN 5V compatible with 3.3v and
1] MCU 5V MCU
® MIIEEA T @ low EMI design Poncdl O OB %w
LR i vead O |5 nm
® NEHZ _RE ® Built—in bootstrap diode NU (19) 5;8 "
® N E KLY ® Built-in undervoltage protection s | S * §E§§ Zi(cv()v)
©® N IBEE B B ® Internal integrated temperature Viend O %E?;'“.ﬁ,f”vi)
I L detection output = O ?FE:;)) Y,T;W)
® 4%yt 1500V @ Resistant to high voltage 1500V NW @c]| 2 Sl
weael|fa|O Bt
PN
TE N _ = om B E Product informa“cion
Order number T - E 7 KGR Ef 2 =2 3
Halogen-Free—-Tube Halogen—Free—Reel Marking Package
2A01-0528-16 SPE05S60T-A N/A SPE05S60T-A DIP23—FP
2A01-0571-16 SPE05S60T-C N/A SPE05S60T-C SOP23-FP
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(13) Vecom
(14) Ny

SPEO5S60T-A/C
B A=K Module distribution diagram
(1) COM
(2) Vaw —0 (17)P
(3) Vo vce VB 4‘5
(4) INeuw) HIN H
O (18) U Nz
(5) Ny, LIN VS
(6)N.C COM LO‘\—-@
O (19) Ny
(7) Ve )
—C (20) Ny
(8) Veoy vce VB
(9) INywwy HIN HO
O (21)V.Vew
{(10) INpy O LIN VS
COM LO
(1) Ve O VTS
(12) Ve O

(15) INca,

(16) N.C

"

VCC
HIN
LIN
COM

e

:

by

B : 2022024

B 1. SRR EE

Fig 1: Internal circuit
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SPEO5S60T-A/C
COM (1) =1 b (1) COM
vBo @ o||© o] Clff ane P17 O ©lF @ vBe
VCCw (3) =] b (3) VCCuwy
INww (4) = O & (1)U U (18) O b (4) INaw
INww (5) =7 D (5) INaw,
NC (6) =1 & (19) NU NU (19) 5 b (6) NC
VBw(7) o O —& (200 NV NV (20) || O O b (7) VB,
VCCw (8) = —b (8) VCCw
INow (9) = & (21)V V(1) ¢ b (9) INom
INow, (10) =7 O O b (10) INow,
VTS (11) €71 . - ~b (11) VTS
VBaw (12) & O @ (O > (12) VBw,
VCCw (13) & + 5 (13) VCCa
INow (14) &1 & CORW Nw @y g 3 (14) Now,
INwy, (15) & " P (15) INwo
NC (16) & O |© O T (23)W W (23) ] O [ ElégNC
JEGHR T
B 2. SRS FnEE
Fig 2: Distribution of pin
Sl g | 5 RR 5| jE IR
Number Name Description
1 COM IC FedyEREH IC Common Supply Ground
2 VB (U) U AH LB ORzh H s T Bias Voltage for U-Phase High—Side IGBT Driving
3 VCC(U) U =i JFuG ¥ Bias Voltage for U-Phase IC and Low—Side IGBT Driving
4 IN(UH) U #H BB 65 5% \% 1 Signal Input for U-Phase High-Side
5 IN(UL) U M FEE=HNE ST Signal Input for U-Phase Low—Side
6 NC T5i%EFRE No Connection
7 VB (V) V AH EEEIRZN EYE S T Bias Voltage for V-Phase High Side IGBT Driving
8 VCC(V) |V ¥l JEuG T Bias Voltage for V-Phase IC and Low Side IGBT Driving
9 IN(VH) |V A EE GG 5% A\ ¥m T Signal Input for V-Phase High-Side
10 IN(VL) |V M FEsHE 5% AT Signal Input for V-Phase Low-Side
11 VTS HVIC iR &% Output for HVIC Temperature Sensing(Just 2A01-0413-16)
12 VB (W) W AH_EEF IR Eh B JE iR T Bias Voltage for W-Phase High-Side IGBT Driving
13 VCC(W) W = JEuG T Bias Voltage for W-Phase IC and Low-Side IGBT Driving
14 INWH) W A BB 615 5%\ %1 Signal Input for W-Phase High-Side
15 IN(WL) W M FE=HE ST Signal Input for W-Phase Low—Side
16 NC %P No Connection
17 P AR 2 B 4 A\ 1~ Positive DC-Link Input
18 U VS() i IGBT BXEhAT U A W R d Output for U-Phase & Bias Voltage Ground
’ for High—-Side IGBT Driving
19 NU U M B A Negative DC—Link Input for U-Phase
20 NV V A B N\ s Negative DC-Link Input for V-Phase
91 V. VS v IGBT BXshAT V AW e H Output for V-Phase & Bias Voltage Ground
’ for High—Side IGBT Driving
22 NW W AH I B s A\ F 0 Negative DC-Link Input for W-Phase
93 W VS () v IGBT BXshAT W AR W e H Output for W Phase & Bias Voltage Ground
’ for High—-Side IGBT Driving
A 3. M5 MR R
Fig 3: Pin function
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BABUEE (1= 25°C, BRARKIRRID

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

WAFE 4> Inverter Part

s ZH A WUEE LEIA
Symbol Parameter Condition Ratings Units
Vee LR MFHT P- NU, NV, NW ZJA] 450 v
Power supply voltage Applied between P— NU, NV, NW

Veosurge | FBIRHLE (BIRIED BT P- NU, NV, NW ZJd] 500 V
Power supply voltage (including | Applied between P— NU, NV, NW
surge)

Vers %%W*Zi%ﬂﬁzrﬂj EEE / 600 V
Collector emitter Voltage of Each
IGBT

= A BRI Te= 25° C, 5 A
Each IGBT Current, Continuous

iI('P %%*&Eﬁvﬁ (m%1ﬁ) Te= 25° C, ﬂﬂi‘@ﬁgd‘? 1ms 12 A
Each IGBT Pulse Current, Peak TC=25C, Less than 1mS

P SR TIHE Tc = 25° C, B 23 W
Maximum Power Dissipation Te = 25° C, Each IGBT

T S (W23 1) -40~150 °C
Junction Temperature Notel

¥ #H1¥ 4 Control Part

i85 ZH X HUEE B
Symbol Parameter Condition Ratings |Units

Ve s il LR B Vee-COM 22 [} 20 v

Control Supply Voltage Applied between VCC and COM
Vis R ) R VB-VS Z |4 20 v
High—side Bias Voltage Applied between VB and VS
LN ER=LENES VIN-COM - [f] _
Vv Input Signal Voltage Applied between VIN and COM 0. 5~Vect0. 5 v
N EE HZH % Bootstrap Diode Part
s ZH %1 BUEE | AL
Symbol Parameter Condition Ratings Units
S i e
VeRiB Control Supply Voltage / 600 v
IE A HR Come
Ir High-side Bias Voltage Te=25C 0.5 A
Teps A CHEED Tc=25°C, FkiP3EfE/NT 1mS 1 A
Input Signal Voltage Tc=25°C, Less than 1mS
e =1
SiliiERBFRMEREE
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SPEO5S60T-A/C
BANRYG Total System
iR ZH A WUEE | WAL
Symbol Parameter Condition Ratings |Units
Veveron | B IRARSP R IR  E FR A Ve=Vis=13. 5V716. 5V, T=125° C, JFEE
Self-protecting power supply T, <2us 400 v
voltage limit
M FEAR TAR IR Con~ .
Te Module shell temperature / 20100 C
ﬂ:lv vH B ~
Tste A I Tc=25C 407125 C
Storage Temperature
60Hz, IE5%, AC 1 Zr%h, EEEMBIHAL
26 251 s
Viso /@f%WHEE 60Hz, Sinusoidal, AC 1 min, between pins and 1500 \
Isolation Voltage .
heat-sink plate

VE 1. IPM ZHER G AR RFEL RN 150° C(@RMIRSE TC< 100° C) . SR, N TR IPM 847 %4, 45EM

[RETF Tj@v) <
NOTE 1:

125° C (@RMEE Tc

The maximum rated junction temperature of the IPM power chip is 150° C (@surface temperature

< 100° C).

TC< 100° C). However, to ensure safe operation of the IPM, the junction temperature should be

limited to Tj(av) <
#PH Thermal Resistance

125° C (@surface temperature TC< 100° C)

i85 ZH M HUEE B
Symbol Parameter Condition Ratings |Units
4 Azt . \
Rth(j-c)Q i BISRTET AL AR 98 T AR 4 £ F 1 8N TGBT D
Junction to Case Thermal 5.5 C/W
resistance Each IGBT
Rth(j-)F S ASR I J7AE 3% T4 A H9 31NFRD O
Junction to Case Thermal 6.9 C/W
resistance Each FRD
HiE 2 RTFRMWEE (TC) FNES, 20K 6.
Note 2: For the measurement point of shell temperature (TC), see Figure 6.
HBEASAEME (15=25°C, BRIERRwkii)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
iWAFER 4> Inverter Part
S ¥ Yas B/ME | MAUE | RO | A
it%5 Symbol Parameter Condition Min. Typ. Max. Unit
Versam SR BRI | Vi=Vo=15V, I=54, T=25° C, - 1.95 -
AL — =54, T=125° C,| - 2.3 - v
Collector — emitter
saturation voltage]
Vi FRDIE [ W& V= 0V, IC=—5A, - 1.6 2.0 v
FRD Forward voltage
Tees RS RIEIN | Ver=Vees T=25° C - - 7.5 uA
Nray
R T=125° C, - - 1 mA
Collector emitter
leakage current
\ N . Vo= 300 V, Vi= Vie= 15V, Ic=5 A - -
o FFRBT ] (3D " o ‘ 800
Teow - 200 -
o, ——
SilililEREBFRHDBIIRZE
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SPEO5S60T-A/
tor Switching V= 0V o5V, HUBSIUEL / - 500 - nS
Tewm Times (Note 3) Inductive Load - 60 -
G - 200 -
Eon T HRFE Tc = 5A, Ve = 400V, Vy = Vip - 42 92
Turn-on = 15V, L=lmH, Tj= 25° C uJ
loss
Eote KW ke - 90 142
Turn—off
loss

#VE 3: tov A tors EUIRIREN 1C P AL B AL IR IR 1] o

tC(ON) F tC(OFF) J& IGBT [ &¥km#ss &l IIREN%%

AT T RIS TA]
#3854 Control Part
iRst ZH A fae/MA | SRR | R AE | B
Symbol Parameter Condition Min. Typ. Max. |Unit
ANHLY .
Iqce Quie:jgﬁ?‘;;jﬁ‘gz 1 Vee=15Y Vee-COM A
PPy VIN=5V Applied between VcC and COM - 360 600 uA
Current
VBS B HL IR VDB=15V VB(U)-U, VB(V)-V, VB(W)-W 2 Ja]
IgB Quiescent VBS Supply VIN-SV Applied between VB(U)-U,
Current VB(V)-V, VB(W)-W _ 64 120 A
4 \‘I"" S
Weew | (&MU E (Y (I 8) Fre . T2 | 82 | 92 | v
. Vce Under-Voltage Protection Detection Level
Low-Side Under-Voltage ey
V
Protecti Fi 8.0 8.8 9.8 \
UVeer rotection (Fig 8) Vce Under-Voltage Protection Reset Level
4 F S
UVesp | A AR ( ) ey | 72 | 82 | 92 | v
. ) VBS Under-Voltage Protection Detection Level
High-Side Under-Voltage ey TEn
V
Protecti Fi 8.0 8.8 9.8 V
UVBsk rotection (Fig 9) VBS Under-Voltage Protection Reset Level
HVIC i B A
V1s  [HVIC Temperature Sensing Vee=15V, Thvic=25°C (B 5) (Figh)
Voltage Output 0.6 0.8 1.2 v
Vi AT S B AE H R B, INTE VIN S COM 2 [A]
ON Threshold Voltage |[Logic HIGH Level, Applied between VIN and COM — _ 2.9 vV
ViL LIPNC SR E NS BHARHESE, INTE VIN 5 COM 2 [A]
OFF Threshold Voltage | Logic Low Level, Applied between VIN and COM| (.8 - - v
B2 _RE S
s ZH FYas s/MA | AUE | OB | A7
Symbol Parameter Condition Min. Typ. Max. Unit
Vi NSCIEEENES Ii= 0.1 A, Te= 25° C - 4.5 - v
Forward voltage
tom SIS 8] L= 0.1 A, - 80 - ns
Reverse recovery Te=25° C
time
B
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@ﬁ? SPEO5S60T-A/C
e T/E%/HE Recommended Operating Conditions

w5 24 1 BOME | Y | BORE | A
Symbol Parameter Condition Min. Typ. Max. Unit
Ven LY L JANTEPFINZ [7) - 300 400 \Y

Supply Voltage Between P and N
Vee ] LR R JENHEV el COM ] 13,5 15.0 16.5 \Y

Control Supply Voltage Between Vcc and COM

Ves e ity it & Jit IN7EVe Vs Z (8] 13.5 15.0 16.5 \Y;

High-Side Bias Voltage Between Ve and Vs

dvee/d, | FEHIBIEEZ) -1 - 1 Vlus

dvas/d: Control power fluctuation|

Vinon | FIN I B {E HL 2.8 - Vee \%
Input ON Threshold Voltage| HEMTEVINICOMZ[H]

Vinors) | HIN ST BB FLE Between  Viy and COM 0 - 0.6 %
Input OFF Threshold
Voltage

taead By L BB A FEX I [E] | Viee = Vs = 13.5 ~ 16.5 V, Tj <150°C 1.0 - - us

Blanking Time for

Preventing Arm-Short

Fpwm PWM F A% Tj <150°C - i 20 KHz

PWM Switching Frequency

COM COM HiJEJ ) COM F1 NU, NV, NW 2 [a] (fL3ERIE) -5 - +5 v
COM voltage fluctuation Between COM and NU, NV, NW

Sl R B FRIAERE 5
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100%lc 100%lc

wn
VcE Ic e A VCE
T
~——
VinN ViN
T fon ==- - - -
tciony torr - -
VIN(ON) 10%Ilc 90%le  10%VCE m%VCEC(OFF} 10%lc
(a) JF i (b) M
Bl 4: JFREYE]E X
Fig 4: Switching Time Definition
3.0
2.5
|~

2.0 ’fi#f;f
= /
]
* 15

1.0 /

P
0.5
0 20 44 &0 80 100 120 140

Tc)

B 5: HVIC iEAe % iR —ra IR 2%

Fig 5: Curves of HVIC Temperature detection—voltage curve
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ﬂﬂf\ﬂﬂﬂf]ﬂﬂﬂf\ﬂﬂf\ﬂﬂ e

|

00 O©!0 O O [

R N SRR | A
L0 L}—'_L——’T/TL—- )2 e S

TN R A | S

|4 14.50mm =y
MOSFET l Tkt
B 6: 5TE Tc WIRA
Fig 6: Case Temperature Measurement
Built in Bootstrap Diode V-l Characteristic
IF (A)

: \
095

09
0385

08 /
0.75 _/
07 A

- 4
065 ,/

06 r/
055 S e — e
05
045

04
0.35 /

03 /,/
025

02 ]
015 —

=

0.1 T
005, T

0 1 2 3 4 5 6 b 8 9 10 1" 12 13 14 15

VF (V)

B 7. ABBERERSE GEMED

Fig 7: Built-in bootstrap diode characteristics (typical values)
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R ThEER FF I Time Charts of Protective Function

WALET rw g;__] [ ]

s — 1

KBRS

Feml e g i (Voo

MOSFET Ha iffi

B 8: RERY I 7R (M)

Fig 8: Undervoltage protection sequence diagram (low side)

MAES g

Fp

SRR - i
R AR AR g e : s

FEi) e I LI (Vas)

MOSFET H ifit

B 9: RIERYHFE (F)

Fig 9: Undervoltage protection sequence diagram (High side)
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M A HE% Application Circuit

|
c1
L com
%lea (ne
(3) Ve ¥
vee Y
R5 Im INoss |
HIN HQ {18)[UVay, |
(5) INus, ¢
J_ LT LN Vs \
C5 \
= == (B)N.
I s BINC oM LOiQ \|
L p I 10) Ny | \
\ c3vbc|
| (7) Vaw '.l o
L 20) Ny \
(8) Vecw X : \
X'Q' " vCC Vi \
- . A HIN HO 21 Ve 1\ M\
; (10) INw.
Q LIN VS \)
k3] 11 1 ) :
s = = oM Lo /
I (11)Vrg
4L L VTS /
|
) (12) Vo f
3 {22)N, |
(13)Veerds J ————1 ,‘
vce VH /
I(w INsshs [
Aass I HIN HQ (23)W.Vewm |
(15) IN,
e J_ (15)IN LIN v
=:I — COM LO—I_ﬁ}_
£ - 2 (16)N.C
Ic4
R4
| lJSVSupply —_ 6
JH) ) i
B 10: Ju B 7R g
Fig 10: Example of Application Circuit
7E/Note:

#UE 4 RTSIAA BEESHE L

NOTE 4: Refer to figure 1 for pin location.

£E 5 IPM 7= MCU A AN N3 ) RC A4 (RS I C5, R4 FI1 C6) A1 C4, FEAS Rty 1L eI e 7 7= 2 1y
RIS .

NOTE 5: The RC coupling (R5 and C5, R4 and C6) and C4 of each input terminal of IPM product and MCU can
effectively prevent the wrong input signal generated by surge noise.

#UE 6: i TAL T COM ARy TGBT FIVEM ST~ 18], R3 s B 2 FEma i T S MEREAT H 2845 1. AR 1L
RS P RN T 1V,

NOTE 6: Because it is located between COM and the source terminal of low—end IGBT, the voltage drop of
R3 will affect the switching performance and bootstrap characteristics of low—end. For this reason,
the pressure drop of R3 under steady— state conditions should be less than 1V.

ik 7o IR GIRI HUTS N HVIC e, SR 2 ANyt i 1 2 18] (e 2k N A HLAE
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SPEO5S60T-A/C

NOTE 7: in order to avoid surge voltage and HVIC failure, the wiring between the grounding wire and the

output terminal should be short and thick
HVE 8: T MIUET AR RS M S ERE R TPM P2 b, A AT 2 B RE 0% 1R 47 10 BELRY IS0 H I AR 1k
NOTE 8: All filter capacitors shall be closely connected to IPM products, and they shall have the

characteristics of good blocking high—frequency ripple current
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M EEEEE Detailed Package Outline Drawings

SPE05S60T-A (DIP23-FP) FAL: mm

~16-MAX1.000

L 16-0.500+0.10
13-0.300
16
| N
/
|
T T L A &
&
L850
(1.165)
- 15#1.778=26.670+0.10. J
1000 .
- 4
_2750_ 2000 5.500 5,200 4200 5200 2250
1 I . 16
St luTuluRulululululuRukkiululudul '
t BF— SIS S i
g — f | L ).600
e = f u|
R.00g| . -\ =
Lo o oy oy o gt 17
= = i
S 33 — b
\} -
& PIENL =
oS é),/ arking Are:
& g = Marking Area 5 3
| - I d % b
| — s —; ; 2 N '
O
vowouy vy U L :
| = 7
Y aiso | - 2| 10000 2L L‘ !
n 20000402 3 - @
3150402
o
K
(2.275) _ 2%3.90=7,80040.1 _ 1950 _ 4%3.90=15.60020.1 i i .
1
g ! ) |}
i
1

17
|_2-0.5000.05(19,20 LEAD)

[2:0300
T T2maxio

5-MAX1.000

5:0.600£0.05 __| |l
50300 ||~

B 11: SPE05S60T-A #EEAEE Figll: SPE05S60T-A Package Outline Drawings
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SPE05S60T-C(SOP23-FP)

R Bfz: mm
6050040 10 yn

| /o

s

T T T T T T T T T T T T K e at
57

|| (.165) 15 L778=26.670£0.10

=1 0.400
1.000 l

thadasdunledesds

15t Pin—|
a T e — | —— — 1
3 T L L U T X" - 0.600
o r ; u

'/\JALA
2.20Q

b

X

000!

\V\\‘ AR

& ! ‘Markm‘%Area/

| | |
T T I

BEIEIRE o

P

12.0005¢
17.000+0.2
11.200

1400
6,400

5.150

L150

[/~
N
~ o

12,150

it i 0500010

29,0000 ool L’/_LL

3,150£0.2

(2.275) _ 24300=7800+0.1 _ 1950 423.00=]5,60040,]

(1.850)

[ —

17
3-MAX1.000
5-0.600£005

(1.300)

B 12: SPE05S60T-C #EEAMEE Fig 12: SPE05S60T-C Package Outline Drawings
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AEEW
1 SRR TR A IR A R dh A 8 0 v B A AR, JERmER 2, AT e

AR,

2. VKISV AT A F AR, A BER I 5 A R AR .

3. FEFEEBCTHIN 1 AN S S A0 S R BUE AR, 5 U 2 R BE AL T FE A

4. RUHPIA A EA T A 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.

BRAREAN

EHERE TFRBBIRAE
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Mi%w: 132013

ML 86-432-64678411

X
gk

: 86-432-64665812
: www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel:
Fax:

86-432-64678411
86-432-64665812

Web Site: www.hwdz.com.cn
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