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TDSIEMIC

EES¥ MAIN CHARACTERISTICS

#14E Package

600V/5A 3 MHAEAFIRS)
Vces 600V
Ic 5A
Viso 1500V
FHig APPLICATIONS STPSSAFE
® /NINE AL @® Small-power motor
® JHIHAL @® Lampblack machine
® X3 @® Electric fan
® TEIEFIEE @® Air purifier
® VLHiNL/KIE @® Dishwasher pump
72 AR FEATURES
® E%%Eﬁj?ﬁ%c, ® Signal high level valid, SOPZE-EP
FHEFE 3.3V 1 BV compatible with 3. 3v and B
£ MCU 5V MCU — B @ com
® NE HXH W @® Built—in bootstrap diode TS _]f :-::1\;\((
® NEXRJEMAY ® Built—in undervoltage protection S & kol
® N HREE IR A @® Internal integrated temperature NV (20) 3 T (7) VB
W4 H detection output ven o Y )N
® i E 1500V @® Resistant to high voltage 1500V j} ::‘I,:l\]\l\
i s Gavee
NwW@2) C b (14) INw
ven o)l | |B ame
iT #t{5 /5. ORDER MESSAGE
T oR = 7= i 18 B Product information
oo T T BTG B %
Halogen—Free—Tube Halogen—Free—Reel Marking Package
2A01-0600 SPE0O5S60T—C N/A SPE0O5S60T—C SOP23—-FP
2A01-0827 SPEO5S60T-A N/A SPEO5S60T—-A DIP23A-FP
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TDSEMIC

B S A A~EBE Module distribution diagram

(1) COM
(2) Vaan —O (17) P
(3) Veca vCC -264,_":T
(4) N Cr\ HIN HO!
y (18) U Vaw
(S) INyy,, LIN VS
(B)N.C COM LOA‘—@
———O (19) Ny
(7) "-“Bx‘-‘- r
: Yy (20) N,
(8) Veouw vCC VB
(9) INpww HIN HO
> (21) V. Vo
{10) INp LIN vsS
coMm Loif
(11) Ve \2[ vTS
(12) Vaow
J (22) Ny,
(13) Vecom VCC VB
Ty
(14) INguy HIN HO|
> (23) W, Vaw,
{15) INcawy LIN VS
com Loﬂ
(18) N.C
B 1. BRI EENEE
Fig 1: Internal circuit
|
i
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TDSEMIC

COM (1) =T b (1) COM
vBo@ «|C o] Ol ane P17 O|l& :Z;VB.-.
VCCw (3) =7 P (3) VCCw
INum (4) @] O & (18)U U (18) O b (4) INuw
INaw (5) =] b (5) INwn)
NC (6) =7 & (19) NU NU (19) o b (6) NC
VBw(7) o} O & (200 NV NV 200 ]|l O b (7)) VBm
VCCw (8) =] b (8) VCCw
INw (9) o B DV ven o b (9) INvey
INw, (10) 2] O T (10) INw)
VTS (11) =] o O b (1) VIS
VBw (12) o} O Q b (12) VBw
VCCw (13) =] b (13) VCCw
INow (14) & 2 NW - NW (22) 5 (14) INown
INwu, (15) & [P (15) INwo
NC (16) ] O |© O 23)wW W (23) I D :l();N(‘
JECHS TS
B 2. s HsmraEE
Fig 2: Distribution of pin
SRS | 9 TR 5| IR IR
Number Name Description
1 COM I1C NJLHyYsfEh IC Common Supply Ground
2 VB (1) U AH LR IRZED B JRSH T Bias Voltage for U-Phase High—Side IGBT Driving
3 vee (U) U =& Y5 7 Bias Voltage for U-Phase IC and Low—Side IGBT Driving
4 IN (UH) U A B iEHS S\ T~ Signal Input for U-Phase High—Side
5 IN (UL) U AH FE 4S54 N\dm T Signal Input for U-Phase Low—Side
6 NC JCi%E$E No Connection
7 VB (V) V AH FEFBREhHYE YR T Bias Voltage for V—Phase High Side IGBT Driving
8 VCC (V) vV FE# B YE G -T Bias Voltage for V-Phase IC and Low Side IGBT Driving
9 IN (VH) vV AH B IEGS S A\sm T Signal Input for V—Phase High—Side
10 IN (VL) V AH FEEHE S Hi A\ T Signal Input for V-Phase Low—Side
11 VTS HVIC R/ %iH Output for HVIC Temperature Sensing
12 VB (W) W AR EFOXEh Y5 T~ Bias Voltage for W-Phase High-Side IGBT Driving
13 VCC(W) W ¥#HJE3% T Bias Voltage for W—Phase IC and Low—Side IGBT Driving
14 IN (WH) W AR _ERFIEHI(S S5 A I~ Signal Input for W-Phase High—Side
15 INWL) W A RS S MAME T~ Signal Input for W—Phase Low—Side
16 NC Jti%$: No Connection
17 P AR 28 EH i N\ w7 Positive DC—Link Input
= IGBT IR U AW Efeib%G i Output for U-Phase & Bias Voltage Ground
18 U, Vs . . o
for High—Side IGBT Driving
19 NU U #H B B ifa A\ 0w Negative DC—Link Input for U—Phase
20 NV vV AHI B E N5 Negative DC—Link Input for V—Phase
91 V. VS(V) = um IGBT BXBh ) V AHR ) b HY Output for V—Phase & Bias Voltage Ground
’ for High—Side IGBT Driving
22 NW W AH Y BEL s A\ 7758 Negative DC-Link Input for W-Phase
93 W, VS W) = IGBT BB W A 5= % Y Output for W Phase & Bias Voltage Ground|

for High—Side IGBT Driving

3: HEIRT|HITHRERE (R

Fig 3: Pin function
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TDSIEMIC

B RKBUEM ()= 25°C, BRAER R UL

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

WiAEER S Inverter Part

s ZH At BIEAE HA
Symbol Parameter Condition Ratings Units
Ve FE YRR RLHF P- NU, NV, NW Zd] 450 v
Power supply voltage Applied between P— NU, NV, NW

Vecsurge | BUERHEE CEIREED N FHF P— NU, NV, NW 2 [d] 500 Y
Power supply voltage (including Applied between P— NU, NV, NW
surge)

Vers A FEL AR — A S A 2 T] R TS / 600 v
Collector emitter Voltage of Each
IGBT

+Tc A AR HL YR T= 25° C, 5 A
Each IGBT Current, Continuous

=+ Ter AR L CIEAED Te= 25° C, WK%/ %/ NT 1ms 10 A
Each IGBT Pulse Current, Peak TC=25"C, Less than 1mS

Pc et DiFE Te = 25° C, HAdM 23 L
Maximum Power Dissipation Tc = 25° C, Each IGBT

T £l L7 D -407150 ° i
Junction Temperature Notel

FEHIEE S Control Part

s ZH EXGE WiEAH HApr
Symbol Parameter Condition Ratings Units
Vee ISR/ ERE S Vee—COM 2 ) 5 i

) Control Supply Voltage Applied between VCC and COM
VS v 7 o) B VB-VS 2 [a] 20 v
i High—side Bias Voltage Applied between VB and VS
MINESHE VIN-COM 2 [&] _
VI Input Signal Voltage Applied between VIN and COM 0.5-¥Vert0.. 5 v

BEANRSG Total System

feR=2 ZH A AR DA
Symbol Parameter Condition Ratings Units
Ven erom H R AR L5 B R BR 1 Vee=Vis=13. 5V716. 5V, T,=125° C, JEEHE
Self-protecting power supply e, =2us 400 v
voltage limit
. AP FEAR T AR IR ap~ .
Tc Module shell temperature / i G
n:‘» vE ~
Ts16 . JEA7 B B Tc=25C -40~125 G
Storage Temperature
Viso FACEE ITPES 60Hz, 1E5Z, AC 1 3%, ZEREWIIRCHES 1500 v
Isolation Voltage 60Hz, Sinusoidal, AC 1 min, between pins and|
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HiE 1

PRE T Tj(av) << 125° C (@RHIZE Tc << 100° O).

NOTE 1:

However,

#BH Thermal Resistance

to ensure safe operation of the IPM,

IPM Th3E 54 S RAE 4513 5 150° C(@EHEE TC<< 100° C) . #RIM, N T #{%E IPM iZ4T 224, 451

The maximum rated junction temperature of the IPM power chip is 150° C (@surface temperature
TC<< 100° ©).

limited to Tj(av) =<

the junction temperature should be

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

HR=2 ZH AL B H EER A
Symbol Parameter Condition Ratings Units
Rth(j-c)Q LH IS TERI R AF 3 TAES&AF R i A TGBT

Junction to Case Thermal 5. 5 ‘c/W
resistance Each TGBT
Rth(j—c)F L BUSRTT AR WA 8 AR S T A B ASFRD
Junction to Case Thermal 6.9 ‘C/W
resistance Each FRD
HVE 2 T RMAIEE (TC) RNEL, UK 6.
Note 2: For the measurement point of shell temperature (TC), see Figure 6.
BEAARE (17=25°C, BRARRFZRUEI)
Electrical Characteristics (TJ=25°C, Unless Otherwise Specified)
WA EL 4> Inverter Part
ZH A BeME | HRME | BOKE | AL
1.5 Symbol Parameter Condition Min. Typ. Max. Unit
Ve sam IR R | Vi=Vie=15V, I=5A, T,=25° C, — 1.8 =
Collector — emitter V=5V I=5A, T=125° C, - 2.1 - v
saturation voltage
Vie FRDIE 7] 3 & Vin= OV, IC=-5A, — 1.6 2.0 \
FRD Forward voltage

Lces £ B AR — RSB 8] R BT Vee=Vees Ti=25° C — - 7«5 uA
Collector emitter T=125° «C, — — 1 mA
leakage current

tox FER ] (A ESD Vex= 300 V, Vo= Vie= 15 V, TIc=5 A - 580 -

Tcom Vo= 0 V <5 V, EPEmzL / - 200 -
o Switching Times (Note 3) Inductive Load ~ I ~ nS

Te orm - 60 -

Lo — 200 -

Eex JF 5 FETurn—on Ic = 5A, Ve = 300V, V, = Vi — 42 —

loss = 15V, JRPERER/Ti= 25° C e
Eoes K KT FE — 90 —
Turn—off loss

#ZVE 3: tov A torr BLIEIRSN 1C PN ERAL Sy E IR IS ] o

(GNP S T

tC(ON) #0 tC (OFF) J&

IGBT H SHH W &g 2 IR BB 4%

WWW.TDSEMIC.COM
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FEH]EB45- Control Part

it ZH AT /ME | L BUAE | 5 KA | BT
Symbol Parameter Condition Min. Typ. Max. |Unit
= = 7;(\ 7 e
Tecc | quioscont vec Suppty | YIS vee-Cou 2
~ ‘ = SRR VIN=5V Applied between Vcc and COM - . 600 UA
Current
VBS Ef A FLIAL e VB(U)-U, VB(V)-V, VB(W)-W Za]
TqB Quiescent VBS Supply e Applied between VB(U)-U,
Current VB(V)-V, VB(W)-W B B 210 ail
) AR e~
5 (NS < 7.2 8.2 9.4 \
Uveen {EE“‘,JAH:{%TF(E n VcC Under—Voltage Protection Detection Level
Low—Side Under—Voltage 5 P
)y
~C i i po 8.0 8.8 9.8 \
Uveer Brotection LFig 7. Vcc Under—Voltage Protection Reset Level
UVesp | FEPUZR RS (B 8) BB ae | a2 | a8 | @
High—Side VBS Under—Voltage Protection Detection Level
UVBSR i FehaEe BT 8.0 8.8 9.8 v
Protection (Fig 8) VBS Under—Voltage Protection Reset Level
HV IC 35 FEEAS il i 1
V1s HVIC Temperature Vee=15V, Tuvic=25°C (I 5) (Figh)
: 0.6 0.8 1.2 \'
Sensing Voltage Output
VIH HINTT IS BE B E AR S, INAE VIN 5 COM 2 [H]
ON Threshold Voltage |Logic HIGH Level, Applied between VIN and COM| _ _ 2.9 \
ViL NSRRI BB AR, InAE VIN 5 COM 2 [H]
OFF Threshold Voltage [Logic Low Level, Applied between VIN and COM| (.8 — - \%
H 2 iR SRR
BR AT L BEL 53 D
lbootstrap diode
VF(BSD) conduction voltage I;= 10 mA, Tc= 25°C - 3 _ \V}
drop (including
current limiting
resistor voltage)
BSD [ it B RH.
Rssp Built-in limiting - 280 - ohm
resistance

WWW.TDSEMIC.COM Page 6 HwEFER



TDSIEMIC

HEFE T ES% 1 Recommended Operating Conditions

idy ZH AF e/ ME | IHAE | OKME | A
Symbol Parameter Condition Min. Typ. Max. Unit
Ven CERY R ERES T INAEPFIN . [a] - 300 400 \%

Supply Voltage Between P and N
Vcc FEH YR R JEFEVcc il COMZ[A] 13.5 15.0 16.5 \
Control Supply Voltage Between Vcec and COM
Ves el i A JitE INEVBFIVs Z [7] 13.5 15.0 16.5 \
High—Side Bias Voltage Between VB and Vs
dvce/dt, P B IR Bl -1 - 1 V/us
dves/d: Control power fluctuation
Vinony LD NS SR R=ENA 2.8 - Vce \/
Input ON Threshold Voltage| HEINZEVINFICOMZ [H]
Vin©FR) P NCS A= EVES Between Vinand COM 0 = 0.6 \Y;
Input OFF Threshold
Voltage
taead )7 (AT L B ZE X N [A] Vcec =Ves =13.5~16.5V, Tj =<150°C 1.0 - - us
Blanking Time for
Preventing Arm—Short
Frwwm PWM JT 34513 Tj <150°C - = 20 KHz
PWM Switching Frequency
CcoMm COM iR #) COM F1 NU, NV, NW Z[i] CELFE IR -5 - +5 \Y
COM voltage fluctuation Between COM and NU, NV, NW

WWW.TDSEMIC.COM
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100%lc 100%lc

trr »
\VCE I Ic A VCE
7
\u—
VIN VIN
N ton == - -
tcony torFr -3 -
VIN(ON) 10%lc 90%lc 10%VCE m%VCEC’(OFF) 10%lc
(a) JFii (b) <t
B 4. FFoREJME]E X
Fig 4: Switching Time Definition
3.5
3.0 < //
2.5 - /
., 20
=
]
> 15
1.0
0.5 -
0.0 ! t t
-20 o 20 40 ] 80 100 120 140 160
Tl €]

B 5: HVIC {BEERA N HEE —HE R

Fig 5: Curves of HVIC Temperature detection—voltage curve
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ﬂﬂﬂﬂﬂﬂﬂﬁiﬂﬂﬂﬂﬂﬂﬂﬂ ol

F

o

O O O

—— - —— ——

SRt M e M R |
s w2222 || el

I
Y Y v U/ ' Y |
|A 14.50mm =
MOSFET l TR

B 6: 5TiE Tc AR

Fig 6: Case Temperature Measurement

O
O
O

'

154 ThEERt ) & Time Charts of Protective Function

minininlicalininln

RIEGRTIRE

R E BRI (Voo

MOSFET it

7: RIEGRY B (KM

Fig 7: Undervoltage protection sequence diagram (low side)
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PN R

SR SRR s

B IE IR (Vas)

MOSFET "3t

8: RIEGRY I FFE (FM)

Fig 8: Undervoltage protection sequence diagram (High side)
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N F B Application Circuit

c1
Lcom
(2) Vi ane
J"3'\V' - % vce vsJ '_t }
RS 4) Ny
HIN Hg (18){U. Vg,
. (5) INws, i " g \
o =-I- =+ @©NC com L \
c2 \
<_:[ & 5 18) Ny | \
= \ c3| vbc
(7) Vaw \ =3l Vhel
\
1
’ |1
(8) Veewn #JCC v EL_\
(9) N i
£ T e (M)
L N i I r
= I {11) Vrs ey &9 ."
B 8 e P VTS |
’1121\/5' ‘u"
)
i |
(13) Veonds * vee :v
1 (14) INwsh /
HIN 'l
o I (15) N i
——— R~ — cCOM
e w4 (1) N.C
=
il __’15‘./ Supply E Y
== e R3
9: BT/ e RE
Fig 9: Example of Application Circuit

7¥/Note:

4 KT EESRE 1.

NOTE 4: Refer to figure 1 for pin location.

FVE 5: IPM P2 54 R0 MCU B4EANHi N6 19 RC A4 (R5 I C5, R4 FI C6) FlI C4, HEAT ZLHy 1k o R I e 5 2= AE 1
TN

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.

FVE 6: HFALT COM AL IGBT HIYRIRIS T~ 2 18], R3 AYJEFE S 52 IR i) TT S BE AN E 28 R0 . 9k Ra S ot
T R3 IR FENLNT 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.

FVE 7. JyiESLYRIN EE AN HVIC ke, et 2R R0 Hi v ¥ 22 1) B0 R 2k R 4 ELURH -

WWW.TDSEMIC.COM
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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

VL 8: T RIIEUR B A SN B AL S IPM 7, AR 2 B RS AR 4 1 RELY e SIS0 L U AR T

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.

WWW.TDSEMIC.COM Page 12 HREFER
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A FEE3E K] Detailed Package Outline Drawings

SPE05S50T-A(DIP23A-FP)

MAX1. 000
0.500+0. 10 16X
£0.300) 13%

(11653 | |

1681 FYa=CR 6Y+0

(1.165)

(13 34)

(13 34)

1

16

Loddbbidddddddad

Rz

|
!
12.000%0.2

o ol

T) aﬁw N

A

LP t
23
+0 {1.375)

F.90X+0.3 ZX

MAX1. 000

9.000+0
1.96+0.3
. oy 450 .80+x0.35 4a¥
I )
ﬁs—ﬁ S— | — | —— | o—
e I
=i 17 1 T
(0.3) 0.600+0.1 2% b
FIN19, 20 =1
0. 600X+0. 10 BX [ =
e

FRAL:

B 10: SPE05S50T-A #t3E4MEE
FiglO: SPEO5S50T—A Package Outline Drawings
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SPEO0SS50T-C(SOP23-FP)

HA7: mm

MAX1.000 | |

H =
17
0.600+0.10 5X |

PIN19, 20

T
17 23 |_1¢1. 300
(2.2765) 12.23+0.3 13.1340.3 Q1. 375) 3.150+0.2
29, 000+0.2
1L.95+0.
$.9040.3 2X —paatos
: }
N
| S SN | S— )| S— Lo | —
23

Fig 11:

B 11: SPEOS50T-C #3E4MEE
SPE05S50T-C Package Outline Drawings
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