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Intelligent Power Module

SPE05S60T—AN/CN

FESH MAIN CHARACTERISTICS

4% Package]

600V/5A 3 MM IES)
Voss 600V
I 2.4A
Iy bA
Viso 1500V
H& APPLICATIONS DIP23.EP
® /NIFEHML ® Small-power motor
® JHIMHHL ® Lampblack machine
® ® Electric fan
® Tk ® Air purifier
® VLiNl/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
17 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 A ® Internal integrated temperature Viend O %E?;'“.ﬁ,f”vi)
I L detection output = O ?FE:;)) Y,T;W)
® %yt 1500V @ Resistant to high voltage 1500V NW | 2 Sl
vand|BE|0 |
PN
TE B _ o fE E Product informa“cion
Order number T - E 7 G Ef 2 + 3
Halogen-Free—-Tube Halogen—Free—Reel Marking Package
2A01-0411-16 SPE05S60T-AN N/A SPE05S60T-AN DIP23-FP
2A01-0399-16 SPE05S60T-CN N/A SPE05S60T-CN SOP23-FP
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SPEO5S60T-AN/CN
A~ B Module distribution diagram
COM (1)
VB(U) (2 J —qp (A7)
VCC(U) (3 4
(U) VCC VB |l—.
IN(UH) (4 HIN HO
Oy (18)
IN(UL) (5)0 LIN VS
]
cOoM Lc:—|_[
NC (§X0
—LU NU (19)
VB{V) (7)
J < — NV (200
VCC(V) (81 Ve VB i
IN(VH) (9 HIN HO
Qv (21)
IN(VL) (1030 LIN VS
|_
COM LO -
) —
VTS (1120 VTS
VB(W) (121>
J — —ONW (22)
vecw) (13b vce VB —
IN(WH) (14 HIN HO
Qw (23)
IN(WL) (15 LIN VS
|_
COM Lo—|_[H
NC (16 —

BRAS: 202101A

B 1. BRSRpAEEE SRR

Fig 1: Internal circuit
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SPEO5S60T-AN/CN
COM (1) =1 b (1) COM
VB (2) ] O O 5 A7DP P a7 = O O [ h (2) VBw,
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) &7 + 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. RS~ EE
Fig 2: Distribution of pin
Sl g | 5K 5| JE IR
Number Name Description
1 COM IC FedyEREH IC Common Supply Ground
2 VB (U) U AH_ LB ORz) H 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 %\ %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 FEEIRZN EYE S T Bias Voltage for V-Phase High Side IGBT Driving
8 VCC(V) |V ¥ JEuG T Bias Voltage for V-Phase IC and Low Side IGBT Driving
9 IN(VH) |V A EE GG 5% A\ w7 Signal Input for V-Phase High-Side
10 IN(VL) |V A FEHE 5% A\ T Signal Input for V-Phase Low-Side
11 NC Jei%E$R: No Connection
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 =BG T Bias Voltage for W-Phase IC and Low-Side IGBT Driving
14 INGWH) W AH B HIE S %A T Signal Input for W-Phase High-Side
15 INGWL) W M FE=HE ST Signal Input for W-Phase Low—Side
16 NC %P No Connection
17 P AR 2 B4 A\ 1~ Positive DC-Link Input
18 U VS() i IGBT BXEhAT U A R R d Output for U-Phase & Bias Voltage Ground
’ for High—-Side IGBT Driving
19 NU U A0 B s N\ fiim 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 i B A\ 5 Negative DC-Link Input for W-Phase
93 W VS () v IGBT BXsh AT W AR W e H Output for W Phase & Bias Voltage Ground
’ for High—-Side IGBT Driving
B 3. Ees| MThREE X
Fig 3: Pin function
SiliERBIFRHEBR28
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SPEO5S60T-AN/CN

BABUEE (1= 25°C, BRARKIRRID

Absolute Maximum Ratings

WAZER 4> Inverter Part

(Tj= 25°C, Unless otherwise Specified)

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

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

Vers g&%*&*ﬁgﬁ*&Zlgj EEE / 600 V
Collector emitter Voltage of Each
IGBT

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

iI('P %%*&Eﬁvﬁ (m%1ﬁ) Te= 25° C, ﬂﬂi‘ﬁlﬁgd‘? 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 &E 1D -40~150 °C
Junction Temperature Notel

#%)#4 Control Part

i85 ZH) M BUEE B
Symbol Parameter Condition Ratings |Units

Vee 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
2 — ~
Vi NI VIN-COM Z [A] ~0.5V.+0.5 |V

Input Signal Voltage

Applied between VIN and COM

N EE HZH % Bootstrap Diode Part

k= ZH %1 BUEE | AL
Symbol Parameter Condition Ratings |Units
S i e
VeRiB Control Supply Voltage / 600 v
NG Come
Ir High-side Bias Voltage Te=25C 0.5 A
Teps TE]HLIR CEEAED Tc=25°C, Wk 9e /N T 1mS 1 A
Input Signal Voltage Tc=25°C, Less than 1mS
T 4 / -40~150 °
Junction Temperature C
P —
SilililEREBFRHDBIIRZE
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SPEO5S60T-AN/CN
BANRYG Total System
s ZH A WUEE | WAL
Symbol Parameter Condition Ratings |Units
Veveron | B IRARSP HRIR  E FR A Ve=Vis=13.5V716. 5V, T=125° C, JFEE
Self-protecting power supply T, <2us 400 v
voltage limit
R TR TAR IR RN .
Te Module shell temperature / 307125 C
ﬂ:lv vH B ~
Tste A I Te=25C 407125 C
Storage Temperature
60Hz, IE5%, AC 1 Zr%h, EEEMBIHA
20 2 &
Viso /@.’%WE 60Hz, Sinusoidal, AC 1 min, between pins and 1500 U
Isolation Voltage .
heat-sink plate
FYE 1 IPM DI A BKAUE 4R 150° C(@EMIRFE TC< 100° €) . 4R, N THiff IPM 1B817% 4, 45N
FRET Tj(av) < 125° C (@RTMRE Tc < 100° O).
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
i85 ZH 1 HUEE B
Symbol Parameter Condition Ratings |Units
+: = N N
Rth(j-c)Q RIS TEHI A JEAE 38 AR F B2 TGBT D
Junction to Case Thermal 5.5 C/W
resistance Each IGBT
Rth(j-c)F 46 B e il A5 58 TAR 4P R HO S ANFRD 0
Junction to Case Thermal 6.9 C/W
resistance Each FRD
HiE 2 RTFRMEEE (TC) FNES, S0 6.
Note 2: For the measurement point of shell temperature (TC), see Figure 6.
B (Tj=25°C, BB HR L)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
iWAFER 4> Inverter Part
S FYas B/ME | MAUE | RO | A
1t%5 Symbol Parameter Condition Min. Typ. Max. Unit
Versam SRR KGRI | V,=Vi=15V, I=54A, T=25° C, - 1.95 -
L — 1=5A, 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
Lees SR ARG | Ve Vees T=25° C - - 7.5 uA
Nray
R T=125° C, - - 1 mA
Collector emitter
leakage current
AT = V= 300 V, Vi= Vi= 15V, Ic=b A - -
o FFRBT ] (33D " o ‘ 850
Teow - 300 -
o, ——
SilililEREBFRHDBIIRZE
H‘&jg: 202101A LA BiIND MICROCLECTRODOMNIOS g0 .. LTD 5/14




Jir)

SPEO5S60T-AN/CN
Lor Switching V= 0V <5V, HUEGE / - 1000 - nS
Tewm Times (Note 3) Inductive Load - 60 -
G - 340 -
Eon FriE 45 FE Ic = 5A, Ve = 400V, V) = Vi - 42 92
Turn-on = 15V, L=lmH, Tj= 25° C uJ
loss
Eotr KB FE - 90 142
Turn—off
loss

#VE 3: tov A tor EUIRIREN 1C P AL B AE IR 1N 1] o

tC(ON) FI tC(OFF) J& IGBT [ &¥:m#ss &l IIREN%

AT T RIS 8]
#Z#H#4 Control Part
iRst ZH A fpe/MA | BURAH | R AE | B
Symbol Parameter Condition Min. Typ. Max. |Unit
S HY .
Iqce Quie:(fgf?l\;;cﬁﬁl 1 Vee=15Y Vee-COM A
PPy VIN=5V Applied between VcC and COM - 380 550 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 _ 30 200 A
\T\‘I"ll S
UVeew | (%00 FE (R4 (I 7) Fre . T4 | 82 | 94 | v
. Vce Under-Voltage Protection Detection Level
Low-Side Under-Voltage ey TEn
V
Protecti Fig 7 8.0 8.8 9.8 v
UVeer rotection (Fig 7) Vce Under-Voltage Protection Reset Level
4 F S
UVes | SR (R (1 8) ey | T4 | 84| 94 | 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 (Fig8) VBS Under-Voltage Protection Reset Level
Vin NI R B R WS, INFE VIN 5 COM 2[5
ON Threshold Voltage |[Logic HIGH Level, Applied between VIN and COM — _ 2.9 vV
ViL LIPNC iR E NS BHRHESE, IN7E VIN 5 COM 2 [A]
OFF Threshold Voltage | Logic Low Level, Applied between VIN and COM| (.8 - - A\
B2 REH S
ids ZH XA s/MA | AUE | OB | A7
Symbol Parameter Condition Min. Typ. Max. Unit
Vi NGNS 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
= =1 .
SliEREBEFRGERZE
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e T/E%/HE Recommended Operating Conditions

s ZH FAF BOME | U | BORE | A
Symbol Parameter Condition Min. Typ. Max. Unit
Ven LY L JANTEPFINZ [i] - 300 400 v

Supply Voltage Between P and N
Vee ] LR R JIHEV el COMZ I 13.5 15.0 16.5 \Y

Control Supply Voltage Between Vcc and COM

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

High-Side Bias Voltage Between Ve and Vs

dvec/dy, | T FRIEBED -1 - 1 Vlus

dvas/d: Control power fluctuation|

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

Vinors) | HIN ST BB FL 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 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
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100%lc 100%lc

trr N
VcE Ic e A VCE
J S
~—
ViN ViN
- ton . - - -
tciony torr 3 -
OFF
VIN(ON) 10%lc 90%lc  10%VCE 10%VCEC( : 10%l¢e
(@) IFiA (b) J:lify
Bl 4: JFSREYE]E X
Fig 4: Switching Time Definition
Built in Bootstrap Diode VeI Characteristic

IF (A)

1 T
095-
09
085+
08}
0.75
07}
065
06
0.55}
05¢
045}
04
0.35
03]
025!
02
0.15
0.1}
0.05}

0 d

VF (V)

B 5: NEBE_RERSE LEE

Fig 5: Built—in bootstrap diode characteristics (typical values)
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ﬂﬂf\ﬂﬂf\ﬂﬂhﬂ\ﬂﬂf\ﬂﬂﬂ T

©

[ ;2%5
J | Z LLY S ALSLLY S
e S R 22222

MOSFET | TR

B 6: 5 Tc WIAR

Fig 6: Case Temperature Measurement

23 Theerf P& Time Charts of Protective Function

. M 9 M

o Ko i

KEGRFIRZ

Feml i e (Voo

MOSFET Ha iffi

B 7. REGRSEFE &)

Fig 7: Undervoltage protection sequence diagram (low side)
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SPEO5S60T-AN/CN

TN R

TR

il e R LR (Vis)

MOSFET HLifit

$

il

S2fir

B 8: KEMRIE B (=)
Fig 8: Undervoltage protection sequence diagram (High side)

M HE Application Circuit

MK

HIN LIN U 2 TR #IE
0 0 S R HMOS ]
0 0 THMOSHiE
1 0 VDG _EHIMOS Tl
1 1 2k HiE

Mg | MR (S LEFHMOS ]

B 9: MCU #:0fnH 2843 m ik

Fig 9: Recommended CPU Interface and Bootstrap Circuit with Parameters

Bk 4. BX AR TS HCEAR S P Y E . BL 15kHz JFSRHA ] C1=C2=4. TuF.,

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: C1=C2=4. 7TuF.

KVE 5. FRIHUAANE NG R MCU SRz AN RC Z#EFEEKR, 40 R5. C5 FIEyEdgs, . C4, Pk

YR SRS SR H.

BRAS: 202101A
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NOTE 5:

%VE 6:

NOTE 6:

BVE T

NOTE 7:

%IE 8:
NOTE 8:

RC coupling (R5 and C5) and C4 at each input of SPM® and MCU may be used to prevent improper signal

due to surge noise. Signal input of SPM® is compatible with standard CMOS or LSTTL outputs.

Cl

151

RL ]
B (L) ¥ P
‘T 4

L

Cx Vi
— N(UH HIN 1O u =
RS — ——
+ “(”U LIN Vs
¢5 gz coM mﬂE&
- NU
u
B(V)
Fy _J A
VLL( ) vee VB - %
RS
= ‘(” A Ho v .
TN(V ) ’
= LIN Vs
5 T 1T
=

.
Ll

ST et COM Lo —I—r_
N V1S
VB (W
J ﬂ
vee VB -

N(WH HIN HO

RS

LIN \E}

I
. l T
(‘__)E—@ %/NC coM Lo 1 : %

\”—4»—?

NI
Bl 10: JuRINF] BRI
Fig 10: Example of Application Circuit
WNIRB ARG 1C NBEREA —A> 500K (B BU(E) FHirRE; AR IERAEREE,  HAAT LN AT §E
i 2 RC ERRLLEENS, ZUA ORI NS S I8 BT 8 A0S W7 I8 4 i eV
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.

H1T R3 LF MOSFET il 5 COM Z[Al, R3 [k &2 S M 2] T U MOSFET HJTF S LA S B 2% HL S (O 45 1k
DRIt RS HOARAS R g RN 1V

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 MOSFET.

For this reason, the voltage drop across R3 should be less than 1V in the steady—state.

TN E 7% H HVIC, HImhug 5 CPU b T EHEMIE, AT EATAT a2 ik 25 5 08 2 fLig
Thanks for HVIC inside modules, direct coupling to MCU without any opto—coupler or transformer

isolation is possible.

Sl R B FRIAERE 5
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H/E9: B HEMANN HEEER U V. W .
NOTE 9: Bootstrap negative electrodes should be connected to U, V, W terminals directly and separated

from the main output wires.

HVE10: HBTIEIREY, AL B, CEEZLMIRAIREM .

NOTE 10: To prevent erroneous protection, the wiring of A, B,C should be as short as possible.

B 11 RPLREE RAL C3 IR [R) 5 S UG BUAE 172uS . SRS 1) ] BB 5 A 2k A R 1T 22 /D S A8 4k . 73 R4
C3ILHR/NEZ, IREAMERTL,

NOTE 11: The time constant R4. C3 of the protection circuit should be selected in the range of 1.0-2
us. SC interrupting time might vary with the wiring pattern. Tight tolerance, temp—compensated

type is recommended for R4, C3.

FvE 12 PrA AR BRI RERI SR TPM.
NOTE 12: All capacitors should be mounted as close to the terminals of the IPM as possible.

UL 13: N T RIS, EREHRA S PENT Z I 5 LRV T REMIHE, HEFF7E PENT By 3~ Z [M] JNZ 0. 1~0. 22uF
) MLCC AR E R FLA o

NOTE 13: 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.

HVE 14: VIS 52 1C ARSI A Rl S R, A SR 7R B A 51 10, #2i0H 100K FaBH R Hi 4 GND, Af
a.
NOTE 14: The terminals of VTS is used to temperature detection, if you don’ t want to use it, please

pull-down the terminal with a 100 KQ resistor to GND. No connection is forbidden.

Sl EREBFRIGERZE

ﬁ)iz'_(: 202101A diLiMd BIND MICAOCLECTROMICE OO., LTOD 12/14




n
@@ SPE05S60T-AN/CN

A2 Detailed Package Outline Drawings

SPE05M50T-A(DIP23-FP) T mme

- 16-MAXLOW0

LE5D

132 LI7E=26.62020.10 -
Loool

w ff0anadandalineds a

s w 0600

b ™ 5 o SI %

00000 of i RN NIEE
‘“_w-’f"‘“ } 4 T

,.

&F . Ll
Wo‘"‘ o O— Marking Area :2: < .
il f

U U UU U U 2 i

(FAL] o

~

5,

||~
5150 |

5084005 _f||

Maf)s

L 29.000:0.2 "
11504021

.u’r-

6,05040,3

2°190-7.800401  LI5Q 4190 S A00£0.] -

& 11: SPEOSM50T-A R EHHEE Figll: SPE05M50T-A Package Outline Drawings

SPE05M50T-C(SOP23-FP)«

les
B Ml - Bfi: mme
b i A./.;(I\N'\,‘
sttt

ol

s)
|| (16 15° 1778226, 670200 10

L850

;

LO00

2250

=

4200

SR IEATIE
}O-0-0—0-0- 0
| M M; DI, & 4

RELRICER S A Lps]

i
)
Ik

8¢

11200

3400
17.000:0.2

12: SPE05M50T-C #3E4MEE Fig 12: SPE05M50T-C Package Outline Drawings

Sl EREBFRIGERZE

diLAM BiND MICROCLECTROMNIOE oo ., LTD 13/14

fAs: 202101A




n
@® SPEO5S60T-AN/CN

AEEW
1 SRR TR A IR A R dh A 8 0 v B A AREE, JERmER 2, AT Be

AR,

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

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

4. RUHIPIA A EA T A5 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

A k. AR EARTTERIE 99 5

ME%w: 132013

ML 86-432-64678411

e 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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