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Intelligent Power Module

SPEO5MS50T-A_C = 5 Hik& B

FEIREEFESE: Main Function and 5% Package
e 500V,5A (Bkigm) , Parameter:
24A (EEERR) ® 500V,4A(Peak),2.4A(Continuous)
® = MOSFET jB#kF7F @ Low-Side MOSFET open-source
iz denia output
M Application:
® UKFHIELENL ® Air Fan
o ML ® Range hoods
LAY ®  Air purifier SOP23-FP
o AL ® The dishwasher pump
®  BEHINLKIE e F
reezer compressor
Features:
o N e Active-High interface, works with
o EomHETAHIM HE
3.3V/5V MCU
3.3V # 5V ] MCU;
o . Built-In  protection of Shoot
® NENEERY
o MEKEMD thm;gh; f DIP23A-FP
HVI or Under-voltage
o TR R et ?
o YE: 1500V; rolseton: PR CEAIEI | TERR
® HVIC Temperature-Sensing
SPEO5M50T-A | DIP23A-FP | SPEO5M50T-A
Built-In for temperature
Monitoring: SPEO5M50T-C | SOP23-FP | SPEO5M50T-C
® |[solation Rating: 1500V;
17 #5155 ORDER MESSAGE
UWHkHES |0 id #H OO TR H £ ¥ | BHEER
Order codes | Marking Package Halogen Free Packaging Device Weight
SPE05M50T-A | SPEO5M50T-A | DIP23A-FP | %5 NO %% Tube
SPE05M50T-C | SPEOSM50T-C | SOP23-FP | 75 NO % Tube
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Intelligent Power Module

SPEO5MS50T-A_C = 5 Hik& B

BEi%EH Pin Configuration

COM (1
VB() ((2; E O lo| Olpaer P D O g b S/(E)iru)
VCC) (3) & b (3) VCC)
INCUH) (4) & O —a(18) U U (18)] O b (4) IN(UH)
IN(UL) (5) &~ — b (8) IN(UL)
NC (6) & C&(19) NU NU (19) T (8) NC
VB(V) (7) @] O B (20) NV NV (20) || O O b (7) VB(V)
VCC(v) (8) o] b (8) VCC(V)
IN(WH) (9) & FB(21) V V (21)r B (9) IN(vH)
IN(VL) (10) & O T (10) IN(WL)
VTS (1) g g . : —h (1) VTS
VB(W) (12) i o g gﬁ O b (12) VB(W)
VCCW) (13) & foftd b (13) VCC(W)
IN(WH) (14) & 5(22) NW NW (22) g€ ~ B (14) IN(WH)
IN(WL) (15) & < P (15) IN(WL)
NC (16) @] O 9] O B (23) W W (23) 7 O 1 (16) NC
JE T
Kl 2: 4K Fig 2 Pin Configuration
EHRmS | BHAKR | B
Pin Pin Name | Pin Description
Number
1 COM | E¥E GND %5 T IC Common Supply Ground
2 VB(U) U L8 5K 3] s 5 i T Bias Voltage for U-Phase High-Side MOSFET Driving
3 VCC(U) U %1 Hi 3 T Bias Voltage for U-Phase IC and Low-Side MOSFET Driving
4 IN(UH) U 1 BB HE 5% A\ T Signal Input for U-Phase High-Side
5 IN(UL) U A NE #6115 5% N T Signal Input for U-Phase Low-Side
6 NC Jci##: No Connection
7 VB(V) V L R N 7 Bias Voltage for V-Phase High Side MOSFET Driving
8 VCC(V) V il L5 T Bias Voltage for V-Phase IC and Low Side MOSFET Driving
9 IN(VH) V A BB {E S \um T Signal Input for V-Phase High-Side
10 IN(VL) V AR EEHE ST Signal Input for V-Phase Low-Side
11 VTS HVIC & E it Output for HVIC Temperature Sensing
12 VB(W) W AH_E B IRzl H )i v 1 Bias Voltage for W-Phase High-Side MOSFET Driving
13 VCC(W) W 5 B 55 7 Bias Voltage for W-Phase IC and Low-Side MOSFET Driving
14 IN(WH) W AH_E B 503 5 5\ 5 T Signal Input for W-Phase High-Side
15 IN(WL) W A R %115 5% A\ T Signal Input for W-Phase Low-Side
16 NC J#%#: No Connection
17 P WARR E A\ T Positive DC-Link Input
18 U U Mi%i 35T Output for U-Phase & Bias Voltage Ground for High-Side MOSFET Driving
19 NU U # ~ & MOSFET J8#ifiF Negative DC-Link Input for U-Phase
20 NV V # FE MOSFET Jitki% T Negative DC-Link Input for V-Phase
21 \% V M HiGF Output for V-Phase & Bias Voltage Ground for High-Side MOSFET Driving
22 NW W '~ MOSFET ¥t 7 Negative DC-Link Input for W-Phase
23 w W AH%i %5 7 Output for W Phase & Bias Voltage Ground for High-Side MOSFET Driving
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5 ;’.: ok SPEO5M50T-A_C 7= 3iA&

Intelligent Power Module

BRAHEM  (Tj= 25°C KAk
Absolute Maximum Ratings (Tj= 25°C, Unless Otherwise Specified)

WAFER4> Inverter Part

=2 S & FEE Bhr
Symbol Parameter Condition Ratings Units
JR-J8 HL & Drain-Source Voltage of \%
Vbss 500
Each MOSFET
| TR ES:HLR Each MOSFET Tc=25°C (TcMESH%E 5) 04 A
P Current, Continuous Tc =25°C (Tc refer to Fig:5) '
| WM EIR (1%{4) Each MOSFET Tc =25°C, fik$ifE/NT 100us 5 A
ov Pulse Current, Peak Tc = 25°C, less than 100us
W CH%{H) Each MOSFET Arms
Ibrms Tc =25°C, Fpwm <20KHz 1.7
Current, Rms
p i KIN#E Maximum Power Tc=25°C , &4 MOSFET 16 w
° Dissipation Tc=25°C , For Each MOSFET

& #I%8 4 Control Part

=) 28 At BUeE Bfr
Symbol Parameter Condition Ratings Units
Vce ] FL YR L Vec-COM ] 20 Y
Control Supply Voltage Applied between Vcc and COM
Ves | mfll )k VB-VS Z [ 20 v
High-side Bias Voltage Applied between VB and VS
Vin MANESHE ViN-COMZ ]
-0.3~Vcct+0.3 \
Input Signal Voltage Applied between Viyand COM

3B H %4 H, % Bootstrap Diode Part

s ¥ & B BAr
Symbol Parameter Condition Ratings Units
Vrrwe | SR AT
Control Supply Voltage 500 v
Irs IE [ LA Tc=25°C ] A
High-side Bias Voltage
lrps | IEFJHI CWE(HD Tc=25°C, ks 3ER/ T 1Ms . A
Input Signal Voltage Tc =25°C, Lessthan 1mS

AR Y Total System

SiililERBEIRIGEREE
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Intelligent Power Module

SPEO5MS50T-A_C = 5 Hik& B

=) ¥ At BUeE
Symbol Parameter Condition Ratings Units
Tj 455 Operating Junction
-40~150
Temperature
Tste 47 ¥ Storage Temperature Tc=25°C -40~125
60Hz, 1E5%, AC 14780, ERE R
Viso | 4% % Isolation Voltage 1500
60Hz, Sinusoidal, AC 1 min, between
pins and heat-sink plate

FVE 1 N TR IPM IER TAE, BHREIZENZ /N 150°C(@Tc < 100°C).

NOTE1: To insure safe operation of the IPM, the average junction temperature should be limited to TJ < 150°C (@Tc <

100°C).

#PH Thermal Resistance

s E 21 %4 BEE
Symbol Parameter Condition Ratings Units
Rth(j-c) | Z5304h 7B &/ MOSFET
Junction to Case Thermal For Each MOSFET 7.8 °C/W
resistance
BAS4EME (Tj= 25°C, BRIFREkULEA)
Electrical Characteristics (TJ= 25°C, Unless Otherwise Specified)
WAEE 4 Inverter Part
s Y -4 BME | BAEME | BRME | BA
Symbol Parameter Condition Min. Typ. Max. Unit
J-JEdr ZE H )k Drain—Source | Vin=0V, Ip=1mA (£7E2)
BVbss 500 - - \Y
Breakdown Voltage (Note2)
SN L R AR L9
loss Zero Gate Voltage Drain Vin=0V, Vps =500 V - - 1 mA
Current
VE-J% — A% % 1IE 17 2 & Drain -
Vee =Ves =15V, Vin=0V, Ip
Vsp Source Diode - 0.9 - \%
=-2.4A
Forward Voltage
-5 538 5. Drain-Source Vee=Ves=15V,Vn=5V, Ip
Rbs(on) - 1.25 - ohm
Turn-On Resistance =24 A
ton FF IR [A] Ven =300V, Vec=Vas =15V, Ip - 1210 - nS
torr Switching Times =24 A - 520 - nS
SiillEfREFRIHBIIRZ2E
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5 ;’c ok SPEO5M50T-A_C 7= 3iA&

Intelligent Power Module

ter Vin=0/5V, BPEF#E L(Inductive - 240 - nS

Eon Load) =3 mH - 110 - ud

Eorr (£73) (Note3) - 8 - ud
S A B 24 TAEX

i VPN=400 V, VCC=VBS= 15 V, |D
Resoa | Reverse Bias Safe 4 E A Full Square
= Ipp, Vbs = BVpss, T = 150°C

Operating Area

#E 2: BVpss A& 54 MOSFET i K HL 1 o Ven Bi/NTFiZA] , 25 FE B 44 B IR, Vs EAT A5 L T #8AS BT BVoss.
NOTE 2: BVpss is the absolute maximum voltage rating between drain and source terminal of each FRFET inside
SPM®. VPN should be sufficiently less than this value considering the effect of the stray inductance so that VDS should

not exceed BVpss in any case.

#UE 3: ton M torr L IEEN IC ARHIIEIR . FIRAARAESKIG KA T ITT, AR PCB ML SR HEH. HSHE 3K
TR 8] 5E o

NOTE 3: ton and torr 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 3 for the switching time definition.

(%84 Control Part

25 S *M RAME | HMBME | BROKNE | BT
Symbol Parameter Condition Min. Typ. Max. Unit
Vec FiES I Vcee—COM 2 [
Vcc =15V
lacc Quiescent VCC Vi = 5V Applied between - - 510 uA
Supply Current " VCC and COM
VB(U)-U, VB(V)-
Vs i &5 HLAL V, VB(W)- Wi
VDB =15V
las Quiescent VBS Vi = 5V Applied between - - 210 uA
Supply Current " VB(U) -U,VB(V) - V,
VB(W) -W
AR R AR ¥ B8 °F- VCC Under-Voltage Protection
UVcep 7.4 8.4 9.4 \%
Low-Side Detection Level
Under-Voltage £ {37 H1°F- VCC Under-Voltage Protection
UVcer . 8.0 8.9 9.8 V
Protection Reset Level
R R AR Kl 57 VBS Under-Voltage Protection
UVesp i 74 8.4 9.4 Y,
High-Side Detection Level
Under-Voltage £ {7 H°F VBS Under-Voltage Protection
UVesr . 8.0 8.9 9.8 V
Protection Reset Level
HVIC B G
HVIC Temperature
Vs ) Vee=15V, Thvic= 25°C (A 4 Figure4) 0.6 0.79 0.98 \Y,
Sensing Voltage
Output
X BHEEWT, IFE Vin'S COM ZJH
i N\JTJA B E HUE ON . .
ViH Logic HIGH Level, Applied between VIN - - 29 \%
Threshold Voltage
and COM
SiliilEREBFRIGBEIR2E
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Intelligent Power Module

SPEO5MS50T-A_C = 5 Hik& B

EPNCSE] NGNS AT, IIFE Vin'5 COM ZJH]
ViL OFF Threshold Logic Low Level, Applied between VIN 0.8 - - V
Voltage and COM
H 2 T RE SR
VE@BsD) IF=0.1A, TC=25°C - 1.35 1.8 Vv
BSD Forward voltage
H 2 T ARE AR
te@sp) | B Reverse lr=0.1A TC=25°C - 80 - nS
Recovery Time
HH T/E4% 1 Recommended Operating Conditions
125 8 #MF RAME | MEBE | BRE | B
Symbol Parameter Condition Min. Typ. Max. Unit
L YR HL P-N 2z [f]
Ven - 300 400 \%
Supply Voltage Applied between P and N
?éﬁ%'J EE/E': EEHE Control Vce-COM ‘ZI\ETJ
Vee ) 13.5 15.0 16.5 \%
Supply Voltage Applied between VCC and COM
e A2 ) P YT R VB-VS Z [
Vs ) ) . ) 13.5 15.0 16.5 \%
High-Side Bias Voltage Applied between VB and VS
WANTT R BE B E
ViN(ON) Input ON Threshold 3.0 - Vee \%
Voltage ViN-COM 2 [f]
BN A R R Applied between VIN and COM
VIN(©OFF) Input OFF Threshold 0 - 0.6 \%
Voltage
BEIX I} ]
tdead Blanking Time for Vee =Ves =13.5~16.5V, Tj <150°C 1.0 - - us
Preventing Arm-Shor
PWM JT 5%
Frwm PWM Switching Tj <150°C - 15 - KHz
Frequency
SiliilEREBFRIGBEIR2E
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5 §’= ok SPEO5M50T-A_C 7= 3iA&

Intelligent Power Module

100%lc 100 %lc

trr

Ay
VCE Ic lc A VCE
~
VIN Y
~ o - > - >
tcon) torr -3 -
VIN©ON) 10%lc 90%Ic  10%V/CE Ve o ool
(@) I H (b) Kb
Bl 3: JFoitiaE X Fig 3: Switching Time Definition

35
> 3
?,, 2.5
2
T 2
z —o—Typ
15 Min
£ Max
A 1
£
2
k)
2 o0s

0
0 20 40 60 80 100 120 140 160

HVIC i THVIC (°C) HVIC Temp THVIC

Bl 4: HVIC it BER I H il B — ri s gt 25

Fig 4: Curves of HVIC Temperature detection—voltage curve
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Intelligent Power Module

14.50mm

Py

ﬂ@ﬂﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬂﬂﬂﬂ L=
! ul
O o 0Oolo o 0O [
SRS I R 77 EREE
AV S
-

MOSFET Tollids

Bl 5: 5til Te Mk A Fig 5: Case Temperature Measurement

3 2hRerTF B Time Charts of Protective Function

G5

RIEGRYRE

FEf IR (Vo)

MOSFET HL i

HaWaW

K 6: R PRI e [ (i)

MAES

R IR R A

AR (Vis)

MOSFET H13fi
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5 P.: ok SPEO5M50T-A_C 7= 3iA&

Intelligent Power Module

K7 RIBARA I ()

N A % Application Circuit

Cl1 ‘ ‘ S
1l pUIL i ] W
. I_ﬁ | HIN | LIN Output %% Note
i o TTo | o H EFHMOS XA
| 9 Both MOSFET Off
HIN o J Resistance
; i | FHMOSTF il
5 . s vl Lo 1 0 Low side MOSFET
T CoM 3 On
— T VTS I_OQ . L HMOSHiE
o @T A 0 VDC High side MOSFET
1 1 On
1 1 20k Hil
B 8: MCU 422 1A 56 HE 75 v 1% Forbidden Shoot through
J [ : v
Recommended CPU Interface and Bootstrap Circuit with JrHe | R High L TFHMOS K
Open | Open . Both MOSFET Off
Parameters Resistance

#iE4: HAHBRA TS S BERIEPWME 2,  BL1SkHZIT R A# 5. C1=C2=4.7uF.
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=4.7uF.

vk 5 ERHUYAE N A A MCU #ith o Z N RC £, 41 R5. C5 FMimiuEs izy, . C4, BilTik
WE I RIS TR

NOTE 5: 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.

SiililERBEIRIGEREE
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5 Pc FAARRRES SPEO5M50T-A_C 7= A&

Intelligent Power Module

Cl

+15V
>—*[| (0
L 4|'T'| COM )
B(U) P I
A J
chc < vee VB E?
Coc Ve
= N(UH HIN HO U —
5 —— -
= NUL LIN Vs
11T R
c;l_".‘_‘l'cz e CcoM Lo —\_,,:&
Ul
(4]
A NV
yecty) vee VBJ 4 ; )
- —
R I ,_l
= I NGV HIN HO v '
, . IN(VI)
§ =) . LIN Vs »
csz—T—‘l’cz COM L0 —\_,
= VIS VIS
VB(W
r'y J L)
Edy) vee VB 4 B
R5 —
— N(¥H HIN HO .
= T N(HL LIN Vs
1L -
sFETe L co Lo —\_l;%%
c
o B
1 R4
caT [[] R3
A
R

N1
Ko. #AINHEBE  Fig9: Example of Application Circuit

#UE6: WA ARG ICAEEMRA —1N500K (U AUME) FHL B B IE A B R, AT LN AT RER
M HARCEFAZ BRI, ZUH (RN AS 5 I8 B 5 A0 G I A 1 v s Y

NOTE 6:, Input drive is High-Active type. There is a 500kQ(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.

#FUET: HITRIALTMOSFETHM 5 COMLIA], R FE 2 M 2 T IMOSFET BT 4 LL K 15 2% HL R R Re 1
KL R3AIARAS e B 82/ 1V
NOTE 7: 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.

#/E8: M THBILNE T EMHVIC, Hishluy 7rl5CPU I T ELEAHE, 1A F5 BAT M e il B TR 35 45 FF 2 HLl
NOTE 8: Thanks for HVIC inside modules, direct coupling to MCU without any opto-coupler or transformer isolation
is possible.

#UEQ: HASHBR RN ERGERZFIU. V. W,
NOTE 9: Bootstrap negative electrodes should be connected to U, V, W terminals directly and separated from the
main output wires.

#iE10: ABTIERGEY, AL B. CHELRIINREHM.
NOTE 10: To prevent erroneous protection, the wiring of A, B, C should be as short as possible.

SiililERBEIRIGEREE
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Intelligent Power Module

FAEN: ARPLEEERA.  CIMIN B) 8 AU SGR B AE1~2uS . JEWT (8] T B Bl 5 A R I AN R i 2 /07 84k . #iUR4 .
CILIF/NEE, REAMEIRTL,

NOTE 11: 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.

FVE12: A WA RALE R TR SEILIPM.
NOTE 12: All capacitors should be mounted as close to the terminals of the IPM as possible.

BE13: N TP T, AERE A PN 5 2L RO AT e, HEFEAEP&N 3 T2 [A] i1 £10.1~0.22uF i
MLCCAIRAIE B L2 -

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 0.1-0.22uF snubber between the P-N1 terminals is recommended.

B4 VTSHIZIC A H AR AR LRI e 80, n SRS 2 A5, WU 100KH L FH222GND, AR
BT

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.

433 R Detailed Package Outline Drawings

SPE02M50T-A(DIP23-FP) HA7: mm

16-MAX1.000

- 85(
L LL165) 15%1.778=26.670+0.10
1,000 .
. 0400
=2250_ 3900 5.500 5.200 4.200 5.200 2511 L’
1
&1 )
mgﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁ
g o ;
| I T T —"X" 1 0.600
o T" ) B
. O /\
== o] & g
© b 3 3 = S
& et d ~ 7
& 4@ - Mark ing Area e g
ET - - 1 & v
. 1 / 8
] ,< P =,
T U 00 0 0,0 m b
12,150 I g 10,000, __0.600 L¥_ J \
- 29.00040.2 - "
3.15040.2
R
6.050+0.2,

(2.275) 2#3.90=7.800£0.1 1950 4%3.90=15.600£0.1

in0.1

Mi

|
‘l =2l )

AE. t

m I
2-0.500£0.05(19.20 LEAD)

[ 2-0300

5-MAX1.000 L 2-MAX1.000

5-0.600+0.05
5-0.300

(1.300) ‘ (1.850)

N

17 19 ‘

K 10: SPE02M50T-A £13:4MEK  Fig10: SPE02M50T-A Package Outline Drawings
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Intelligent Power Module

SPE02M50T-C(SOP23-FP) HA7: mm

154 L T78=26.67040,10

850

L - 0400
1.000 1
ALH), 2900 3500 5,200 42001 200 2250
!
Lhhadaadnsdnnssdd
] R S B A e ae e e t  n
3 - 1 . 0600
ooy ( .
D -O—O—-O—D+1 3 -
ol : : k ; i : ! : 7 g J R
o E ERs :‘% §
o 0 e —
‘@) ) 0 - / / / / § 5 E 7 ~—7
S ) Marking Area p
| - ] Arssry fd =
: —— : i i g 7
! ! ! ' ' ' T2 % B =
| .
!@ W ElLI! 'lU’ ﬁf lﬁf - IN L
17 = b} /4
12150 = k
10,000 0,600
+0.10
2L | L_(_)M
3150402
(2.275) 243007800801 _ 1950 4%3 0015 600440, 1

T
=1

5] 000

S0L600+0 (5 e

-
£
L
13
]
il ]m‘w?[— (1850}

K| 11: SPE02M50T-C #1345 4MEK  Fig 11: SPE02M50T-C Package Outline Drawings
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Intelligent Power Module

SPEO5MS50T-A_C = 5 Hik& B

AEEI
15 AR L IR A BR 2 ) 7 il B 4 70
B AR, TIRmA s 2, 1T B
HE AR

2. SIS B 2 F R b, WA BE A1 5 4 7
AERHRR -
3 FE LR BTN I A BRI AR I 40 B K

BUEME, BB TS,

4 At A5 A AR AR AR A 53 b

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
EHENE TR FIRAT

A bk AR EARTTIRDIE 99 5

Migm: 132013

MHl: 86-432-64678411
fEH.: 86-432-64665812
MhE: www.hwdz.com.cn

HIAEHER
Huhik: HME F TR 99 5

Mi%: 132013

FiiE: 86-432-64675588
64675688
64678411-3098/3099

& 5. 86-432-64671533

CONTACT
JILIN SINO-MICROELECTRONICS CO., LTD.

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

Post Code: 132013

Tel: 86-432-64678411

Fax: 86-432-64665812

Web Site: www.hwdz.com.cn

MARKET DEPARTMENT
ADD: No0.99 Shenzhen Street, Jilin City, Jilin
Province, China.
Post Code: 132013
Tel:  86-432-64675588
64675688
64678411-3098/3099
Fax: 86-432-64671533
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H 3] IHRRCA | HhcAs

Date Last Rev. | New Rev.
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