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Intelligent Power Module

SPE05S60T-A/C

FEZS¥ MAIN CHARACTERISTICS

600V/5A 3 M-S
Vces 600V
Ic bA
Viso 1500V
HH APPLICATIONS

® /NINFEHHL Small-power motor
® JHANL Lampblack machine
o X Electric fan

® T IfkEs
® Lmitl/KE

[k

Air purifier
Dishwasher pump

FEATURES

%% Package]

DIP23A-FP

) {aj.mEElﬂFﬁxﬁz, ® Signal high level valid, SOP23.FP
FR 3.3V BV compatible with 3.3v and
e o e |t
® WEHX_E ® Built-in bootstrap diode u@as) o :; 11:1\1\?(
® M E XK ® Built—in undervoltage protection — _<>< j{ :;'g‘i
ey . J(19) < #5 b (6)1
©® PR NI LA ® Internal integrated temperature Nv@eo) of|O0 B% 2 () VB,
oks b (8) VCCw
I detection output —— Egé 3 (9) Now
b (10) INow,y
® 4iZiif & 1500V ® Resistant to high voltage 1500V o % o
6 B,
W22 © 3 (14) N
D (15) Now
wey oL | aeNe
I #¢/5 8 ORDER MESSAGE
. 7% f§ B Product information
il & B 5 oy g - — .
Order number % _%5 % _%'ﬂ? EI-‘l IE" ﬁ‘ %
Halogen-Free—Tube Halogen—Free—Reel Marking Package
2A01-0600 SPE05S60T-C N/A SPE05S60T-C SOP23-FP
2A01-0827 SPE05S60T-A N/A SPE05S60T-A DIP23A-FP
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Fig 1: Internal circuit
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SPEO5S60T- A/C

COM (1) =1 b (1) COM
vBo@ |© |o] Ol ane P(17) Ol 221 VBw
VCCw (3) = b (3) VCCw
INuw (4) @] & (1)U U((18) & O 7 (4) INaw
INll'l,»(S) i: < :h (5) INII'L»
NC (6) &7 2 (1I9NU  NU(19) xs b (6) NC
VBw(7) & O 2 QONV  nveo oo % 3 (7) VBw
VCCw (8) & 52 e -3 (8) VCCw)
INwy (9) = B 21V vl o §§ 7 (9) INwn
INw, (10) = O ><>< D (10) INow,
VIS (11) &7 ’ . % |l anpvrs
VBw (12) ] O O b (12) VBw)
VCCw (13) &7 3 (13) VCCw)
N (14) & (B @NW - NW(22) 3 b (14) INom
INws, (15) &7 D (15) INwy
neas IO [©] Olfe e»w W@3) D (e NG
I T3S
B 2: SSRGS~ EE
Fig 2: Distribution of pin
Sl gw s | SRR 5| JH A
Number Name Description
1 COM IC FedyFERE# 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 #&#|HJi¥s 1 Bias Voltage for U-Phase IC and Low-Side IGBT Driving
4 IN(UH) U #H EEISHIE S %A T Signal Input for U-Phase High-Side
5 IN(UL) U M FEE=HNE S AT Signal Input for U-Phase Low—Side
6 NC T5i%EFRE No Connection
7 VB(V) IV AH_EEIKE)HENE T Bias Voltage for V-Phase High Side IGBT Driving
8 VCC(V) |V i #EJ§u T Bias Voltage for V-Phase IC and Low Side IGBT Driving
9 IN(VH) |V A1 B sH{E 5% A\ 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
12 VB (W) W AH_EEF IR Eh B JE iR T Bias Voltage for W-Phase High-Side IGBT Driving
13 VCCW) W =i HJ§u 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 INGWL) W M FE=HE ST Signal Input for W-Phase Low—Side
16 NC Toi%ERE No Connection
17 P 145 2% B A\ - Positive DC-Link Input
18 U Vs () v IGBT BXshAT U A W B d Output for U-Phase & Bias Voltage Ground
’ for High-Side IGBT Driving
19 NU U FH B B A i Negative DC-Link Input for U-Phase
20 NV V FH B B A 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 B B i A\ A it 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
B 3: BT HITIREE XK
Fig 3: Pin function
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SPEO5S60T- A/C

BABFEM (Ti= 25°C, BRAEsmkin

Absolute Maximum Ratings

WAFE 4> Inverter Part

(Tj= 25°C, Unless otherwise Specified)

s ZH A WUEE LEIA
Symbol Parameter Condition Ratings Units
Vee HLIR L R P- NU, NV, NW i 450 v
Power supply voltage Applied between P— NU, NV, NW
Ve surge) L (BRI BT P- NU, NV, NW ZJd] 500 \
Power supply voltage (including | Applied between P— NU, NV, NW
surge)
Vs SRR R [ B g / 600 i
Collector emitter Voltage of Each
IGBT
+1 A BRI T= 25° C, 5 A
Each IGBT Current, Continuous
+ 1o EKEE*&EE{}?E (ﬂl%ﬁ) Te= 25° C, HJ](‘{I:P%E/J\:P Ims 10 A
Each IGBT Pulse Current, Peak TC=25C, Less than 1mS
Pc L HBRINFE Te = 25° C, A 23 W
Maximum Power Dissipation Te = 25° C, Each IGBT
T, SR (a7 1) -40~150 °C
Junction Temperature Notel
#H)# 4 Control Part
i85 ZH X HUEE B
Symbol Parameter Condition Ratings |Units
Ve 325 ] P Y P Vee-COM 22 1] 20 .
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
MAETHE VIN-COM 2 [&] _
Vin Input Signal Voltage Applied between VIN and COM 0. 5~Veet0. 5 v
BANNRYG Total System
s ZH %1 BUEE | AL
Symbol Parameter Condition Ratings |Units
Ven eromy B AR B YR s PR 1 Vo=Vis=13. 5V"16. 5V, T=125° C, FEHEE
Self-protecting power supply T, <2us 400 v
voltage limit
T AR TARIR A an™ .
Te Module shell temperature / 307125 C
™ A2 E N
Tste A7 Tc=25C -407125 C
Storage Temperature
Viso “e 2 i 60Hz, 1F5%, AC 1 70%f, RS MBIHHES 1500 v
Isolation Voltage 60Hz, Sinusoidal, AC 1 min, between pins and|
SiERBITRINEEZE
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heat-sink plate

Ik 1o IPM DS R B ORHIE 45108 150° C (@RI TC< 100° C) . 4R, N T #ifR IPM 1847 %4, Z5IRN
FRET Ti(av) < 125° C (@RIHILEZ Tc < 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 ZH %A BUEME | AT
Symbol Parameter Condition Ratings |Units
Rth(j¢)Q GiSISRTET AL A 3% TA 4 R I 3N TOBT
Junction to Case Thermal 5.5 C/W
resistance Each IGBT
Rth(j-c)F G BISTTEHI P A 3% T AR 4 R I 3 AMFRD
Junction to Case Thermal 6.9 C/W
resistance Each FRD

AVE 20 RTRMEEE (10 ME S, S0 6.

Note 2: For the measurement point of shell temperature (TC), see Figure 6.

AR (1j=25C, KRR wR )
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)

WAFE 4>+ Inverter Part

ZH FAF ROME | BWRME | HORME | SR
iC5 Symbol Parameter Condition Min. Typ. Max. Unit
Versan | SRHER-RSRIEEAERIE | Vi=Vy=15Y, I=5A, T,=25° C, - 1.8 -
Collector — emitter V=5V 154, T=125° C, - 2.1 - v
saturation voltage

Ve FRDIE [r) B & V= 0V, IC=-5A, - 1.6 2.0 v

FRD Forward voltage

Toxs A - S A TR I HE R Ver=Vees T=25° C - - 7.5 uA

Collector emitter T,=125° C, - - 1 mA

leakage current

t S N V= 300 V, Vo= Vo= 15 V, 1:=5 A - 580 -

ON %%Hﬂ-]lﬂ (%YEE?)) PN’ D DB C
Teon Vi 0V <5V, @‘ﬁﬁﬁ / - 200 -

o Switching Times (Note 3) Inductive Load B 690 B S
Te (orm) - 60 -

tor - 200 -

Eon JFif 5 FETurn—on Ic = 5A, Ve = 300V, V, = Vi - 42 -

loss = 15V, EMEGE/T= 25° C W
Eote KW FE - 90 -

Turn-off loss

BYE 3: tov A tow BIELRE) IC AMBAEHIEIERTA . tC(ON) A1 tC(OFF) & IGBT H &4k & TRk
4R B < ]
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SPEO5S60T- A/C

&4 Control Part

s ZH A s/ MA | SR | BORAE | B
Symbol Parameter Condition Min. Typ. | Max. |Unit
Voo F A LY .
Tace Quiescen%t% VCECE{S]Eppl Vee=15V Vee—-COM 2 [a]
y _ .
Current VIN=5V Applied between VcCc and COM - - 600 uA
VBS B AS HLIR VDi=15V VB(U)-U, VB(V)-V, VB(W)-W 2z [a]
IgB Quiescent VBS Supply VINS5V Applied between VB(U)-U,
Current VB(V)-V, VB(W)-W B B 210 A
o) EEL S
UVeep A R 7.2 8.2 9.4 v
TEE“,J}\Eﬁ*F(E D Vce Under—Voltage Protection Detection Level
Low-Side Under—Voltage| T
UVeor | Protection (Fig 7) ‘ 8.0 | 88 | 9.8 | V
rotection Atig Vce Under—Voltage Protection Reset Level
Uy | FEOURIELRS (B 8) KT 7o | 82 | o4 | v
High-Side VBS Under-Voltage Protection Detection Level
UVasg Under-Voltage A 8.0 | 88 | 9.8 | v
Protection (Fig 8) VBS Under-Voltage Protection Reset Level
HVIC i S Ao 0 i
Vts HVIC Temperature vee=15V, Thvic=25C (& 5) (Figh)
Sensing Voltage Output 0.6 0.8 1.2 v
Vi AT IS BRI F B A, INTE VIN 5 COM 2 [A]
ON Threshold Voltage [Logic HIGH Level, Applied between VIN and COM| _ _ 2.9 v
ViL NS A R AR, IN7E VIN 5 COM 2 [A]
OFF Threshold Voltage |[Logic Low Level, Applied between VIN and COM 0.8 - - v
A% T FEIERE (
PR L FE 2 D
ootstrap diode
VE(BSD) conduction voltage Ir= 10 mA, Tc= 25°C - 3 - \V
drop (including
current limiting
resistor voltage)
BSD R HLFH
Resb Built-in limiting - 280 - ohm
resistance
SiERBITRINEEZE
F[)iz'_(: 202412A JILIN SINO-MICROELECTRONICS C0O, LTD 6/15




n
@@ SPEO5S60T- A/C

e TV/E%/HE Recommended Operating Conditions

k=] ZH XA B/ME | Y | R | A
Symbol Parameter Condition Min. Typ. Max. Unit
Ve FLYE L JEANAEPHINZ 7] - 300 400 v

Supply Voltage Between P and N
Vce Pt FL YR HENHEV el COMZ [ 13.5 15.0 16.5 \Y

Control Supply Voltage Between Vcc and COM

Vs o i i F M INAEVeIVs2 6] 13.5 15.0 16.5 \Y;

High-Side Bias Voltage Between Ve and Vs

dvec/dy, | FEHIHEIHES) -1 - 1 Vlus

dvas/dh Control power fluctuation

Viow | SN SIERIE 258 : Vee |V
Input ON Threshold Voltage| MMZEVINFICOMZ [H]

Vinore | BN SEI M I Between Vinand COM 0 : 06 | v
Input OFF Threshold
Voltage

tdead B7 (LA @ ASEIX 1A | Vee = Ves =135~ 16.5 V, Tj <150°C 1.0 - - us

Blanking Time for

Preventing Arm—-Short

Frwm PWM JT AR Tj <150°C - - 20 KHz

PWM Switching Frequency

COM COM HLEE3) COM F NU, NV, NW 2 [&] CEFEIREH) -5 - +5 \Y
COM voltage fluctuation Between COM and NU, NV, NW

SillEREBIRIAERZ G
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100%lc 100%lc

wn
Vce Ic Ic A VcE
T
~——
VinN ViN
T fon ==- - - -
tciony torr ~ -
VIN(ON) 10%Ilc 90%le  10%VCE m%VCEC(OFF} 10%lc
(a) JFii (b) M
Bl 4: JFSREYE]E X
Fig 4: Switching Time Definition
3.5

R B8 BE B8 ER 8 9 €

2.0
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20 0 20 4 6 8 100 120 140 160
Toancl €
& 5: HVIC iR ml%a tHiR E — r R B 4%

Fig 5: Curves of HVIC Temperature detection—voltage curve
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Fig 6: Case Temperature Measurement
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Fig 7: Undervoltage protection sequence diagram (low side)
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R GRS St o u
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Fig 8: Undervoltage protection sequence diagram (High side)
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NP EB% Application Circuit

c1
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=% cs
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B 9. SRR A A
Fig 9: Example of Application Circuit

7E/Note:

4 RT I EESRE L

NOTE 4: Refer to figure 1 for pin location.

AL 50 TPM 7= 5 MCU (45N NS (49 RC HB4r (RS AT C5, R4 AN C6) 1 C4, e Rt ikl R e 75 77 A 1 4
PN R

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.

% 6: HFALT COM MK IGBT MR AR Im T2 1], R3 [ P 5 mafkot T O BB AN B 2480 1 . VIR S 1B
NI R3 R RERINT 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.

VR T B IRV HELH AN HVIC Wik, b 2R R H v 2 ) (0 32 28 8 e ELAH .

SiillERB I RINERLE
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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.

Foiki 80 A HOUEIE L 7 A N K B TR AR F TPM 7= i, AT 2 AT REAB AR 1) BEL 24 AL L A AR 12

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

SillEREBIRIAERZ G
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ShEETIEE Detailed Package Outline Drawings

SPEO5S50T-A(DIP23A-FP)

$fﬁ mm
» MAK1. 000
Lo, s00+0. 10 18x
(0.300) 13X
Hm
[a1ia11a11as1aaalaalalaa
]
(1.168) [ | 1B¥1, 778=06,67+0,3 (1.186)
{13, 34) £13. 34) - ;:
1 16 2
%MMMMM%M e
AN R EA RN SRR W [ A,
I I I 1 I I I 1 I 1 I I I I I I
o A m
___%.___._.%._.__ i g [ f'
} } I } ; ; ;
P YT OT YOS
17 ‘r | ‘r 23
(2.278) l 12.23+0.3 13.13+0.3 {1.378)
8 non+o
1.95+0.3
3.90403 2% fgaws 3.80+0.3 4%
a’ 1
ﬁ;_] L S —  — | —
g U U
=l 17 1 73 W
(0.3} 0.500+0.1 2% a
PIN19, 20 2
0.600+0.10 5 || 5
MAX1. 000 o
B 10: SPE05S50T-A 134K
FiglO: SPE05S50T-A Package Outline Drawings
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SPE05S50T-C(SOP23-FP)

(L. 166) 16X1. T78=26, 6740, 3

(L.850) 0. 500701
13.3440.3 13, 3440.3 L 000 N
1 16

$fﬁ mm

BB I ;
0 . F
B 1 !4%% I ; i o ’
17 !l llﬁ tm“m& !LUE ![U! IJ! 2 |11, 300
“ 1. 9540, 1mim
Sy

B 11: SPEOS50T-C 3f3E4MEE
Fig 11: SPE05S50T-C Package Outline Drawings
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ABEI
1 SRR TR A IR A R dh A 8 0 v B A AR, JERmER 2, AT e

AR,

2. S TEINE AR AR, WA BERTE S A AT R .

3. TEHLERLTIIE AN ELE A 384 B 450 B R AIUE AR, 75 WU < 5 e BEATL I P S 1k

4. KU A TEA T IS 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.

BREAN

EERE F RIS BIR AT

AFbE: ARG ERTTIRYIET 99 5
Mi4: 132013

HHl: 86-432-64678411

f£¥: 86-432-64665812

Pk 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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