B REINRIEZR(PM)
@ Intelligent Power Module
®

SPE06S60H-A

FES¥ MAIN CHARACTERISTICS
600V/6A 3 HHAMIKS)
VcEes 600V
Ic 6A
Viso 1500V
F& APPLICATIONS
® Xl @® Fan motor
® KK @ \Water pump DIP26-FP
® IKAH @ Refrigerator
Tl G o e ew
® 600V/6A —AHWIAEZE, WEMKIFENEM-A#EEE IGBT. . e
® o5 mE AT AR, A 3.3V AT 5V [ MCU. | | ENes0
® P S o
O WIEIUEMY . IR R B iR
® [HRESCIHITIRE Ic ot
® IR R NTC iR FEAS I 4ty )
FEATURES PIN1-PIN25
® 600V/6A three-phase inverter with built-in low-loss trench

gate-field stop IGBT.

Signal high level valid, compatible with 3.3v and 5V MCU.
Built-in bootstrap diode.

Built-in undervoltage protection. Over current protection. Over temperature protection.
Shut-Down Input

Negative temperature coefficient thermistor detection output.

T #1252, ORDER MESSAGE

. 7’2 % /8 B Product information
T kRS — - :
Order number T2 76 69— 2] i ES
Halogen—Free-Tube Halogen—Free—Reel Marking Package
2A01-0558-16 SPEO6S60H-A N/A SPEO6S60H-A DIP26-FP
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Fig 1: Internal circuit
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Fig 2: Distribution of pin
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SIS | SRR El) ki3
Number Name Description
1 P AR S B A I T
Dc input terminal of inverter
) U VS U AR R U AR e 0 BE S B R
» VU Output for U-Phase & Bias Voltage Ground for U-phase High-Side Driving
3 N U M I IGBT & H s+
v U phase lower arm IGBT emitter terminal
4 Vv VS VAR R R R e O B ) i L R
1 VOV Output for V-Phase & Bias Voltage Ground for V-phase High-Side Driving
. N VAN IGBT KSR+
v V phase lower arm IGBT emitter terminal
6 W VS W R H AT W R e D0 39X 5T i L P
P VOW Output for W-Phase & Bias Voltage Ground for W-phase High-Side Driving
; N W M N IGBT KAk 1
W W phase lower arm IGBT emitter terminal
AL E#E GND
8 COM Common Supply Ground
MBI, WOAHB AR, R
9 [FO, [SDW,VOT Fault Output, Shut-Down Input for W Phase, Temperature Output
10 cSC T MR B PR3 5 P N i1
Shut Down Input for Over Current and Short Circuit Protection
1 v ) LY S
ce Control power terminal
1 N W HH RIS 5 4\ 3
WL W phase lower arm control signal input terminal
13 N W HH BB S 5 4 A i 1
WH W phase upper arm control signal input terminal
1 VB W AH £ Bk 5l i o T
w W phase upper arm drive power terminal
VAR IR 4]
15 /FO/SDv Shut-Down Input for V Phase
16 v 2] L YR
ce Control power terminal
17 N VA B ERIME S AT
VL V phase lower arm control signal input terminal
18 N VAR B S S i A T
VH V phase upper arm control signal input terminal
19 VB V AH B IR R S T
v V phase upper arm drive power terminal
U AHH AR P
20 /FOISDu Shut-Down Input for U Phase
21 v ] L 1
ce Control power terminal
- N U AN B S S A A\ T
Ut U-phase lower arm control signal input terminal
23 N U A BB S 5 A A\ i1
UH U-phase upper arm control signal input terminal
AL EEM GND
24 COM Common Supply Ground
U Al IR S HR
25 VBU A IR 5l A Y1

U-phase upper arm drive power terminal

fRAs: 202207C
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Fig 3: Pin function
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BABUEE (1= 25°C, BRARKRRID

Absolute Maximum Ratings

WAFE 4> Inverter Part

(Tj= 25°C, Unless otherwise Specified)

s ZH %Mt B EAE LK DA
Symbol Parameter Condition Ratings Units
Vee LR L MAF P- NU, NV, NW Z[A] 450 v

Power supply voltage Applied between P- NU, NV, NW
Vecsuge | BIRALE CEIRIED MAT P- NU, NV, NW Z[d] 500 v
Power supply voltage (including surge)| Applied between P- NU, NV, NW
Collector emitter Voltage of Each IGBT
+1c L HLR FIR Te= 25° C, 6 A
Each IGBT Current, Continuous
+ 1o LR AR gD Te= 25° C, Fkib#e)E/NF 1ms 12 A
Each IGBT Pulse Current, Peak TC=25°C, Lessthan 1mS
P R IIFE Te = 25° C, PRGN 15 W
Maximum Power Dissipation Tc =25°C, Each IGBT
T g (W& D -407150 °C
Junction Temperature Notel
¥ HIE4+ Control Part
i8S ZH X e iRy
Symbol Parameter Condition Ratings |Units
Ve 425 1] FEL YR PR 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. 3~Vect0. 3 v
BANNRYG Total System
s ZH %At BUEM | AT
Symbol Parameter Condition Ratings |Units
VenproT) Q&{%TFEE/}EEEEBE%U Ve=Vi=13.5V716.5V, T=125° C, JFEHEE
Self-protecting power supply vV
voltage limit P, <2us 400
ML TR TAR IR PSRN .
Te Module shell temperature 20100 c
™ A7 5E N
Tste A7 Tc=25C -407125 C
Storage Temperature
60Hz, %, AC 1 705l A B E S
ST T z .Eﬁz . pacl 'L%aﬂﬂﬁaﬁl s
Viso . 60Hz, Sinusoidal, AC 1 min, between pins and 1500 V
Isolation Voltage .
heat-sink plate

£V 1 IPM DN F BoKUE 45154 150° C@RTHIRE TC<S 100° C) . SR, N 7T Hiff IPM B1T7% 4, SENIEE

T Titav) < 125° C (@RHIEE Te <

100° C) .

SiiilERBEFRINERZE
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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 Tjlav) < 125° C (@surface temperature TC< 100° C)
#PH Thermal Resistance

s ZH %Mt BUEME | AT
Symbol Parameter Condition Ratings |Units
Rth(j-¢)Q Zi B TEHI AR A 58 T A A T 1 AN TGBT
Junction to Case Thermal 7.6 C/W
resistance Each IGBT
Rth(j-)F Zi BN TEHI AR A 88 T AR 4k ¥ B 8 /MFRD
Junction to Case Thermal 7.8 C/W
resistance Each FRD

v 20 KFRMARE (TO MllES, SIE 2.

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

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

WASE 4> Inverter Part

s ZH KA ROME | RUE | ROKME | A
Symbol Parameter Condition Min. Typ. Max. Unit
R HUB A SRS A TR T A HL Vo=V 15V, I=54, T=25° C, - 1.6 2.3
Veesan | Collector — emitter V=5V 1=5A, T=125° C, - 2.1 - v

saturation voltage

FRDIE [f] HL [ V= OV, IC=-5A, - 1.6 2.2 v
v FRD Forward voltage

A r AR R S A B L Ver=Vees - - 1 mA
Tees Collector emitter leakage

current
ton SR (&TE3) V= 300 V, V= Vp= 15V, I=5 A - 700 -
teoy V= 0V <5V, HURSAE / - 450 -
o Switching Times (Note 3) Inductive Load B 100 B S
te(orr) - 90 -
Crr - 90 -

BUE 3 tow M tor WIEIRB) IC WIBEMIIERIT A, teow) M teor A& IGBT [ Bk N M4 & I IARIRE 414 T BT
KA. LK 3.

Note 3: ton and torrinclude the internal transmission delay time of the driver IC. tcon) and tcorr) are the switching times of the
IGBT itself driven by the internally given gate. See Figure 3 for details.

SililERBIFRIAEREEE
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#H]E4+ Control Part

s ZH A s/ MEL | BRI | B R AEL| R
Symbol Parameter Condition Min. Typ. | Max. |Unit
= j‘Q‘ N7y N
e | quicseons v Soppty | VI Ve
PPy VIN=0V Applied between VcC and COM - - 1000 uA
Current
VBs A LI vis=15y VB Us VBV, VB - 2]
IgBs Quiescent VBS Supply VIN-OV Applied between VB(U)-U,
Current VB(V)-V, VB(W)-W B 200 A
v ey Y HL Vsc=0V,/FO E4i1 6. 8K Q HIFHE] 5V L6 | v
For Fault Output Voltage VSC=0V, /FO 6.8KQ to 5V Pull-up '
v R A PP Vsc=1V/FO Efi 6. 8K Q HiHZ] 5V B B o5 | v
Fot Fault Output Voltage VSC=1V, /FO: 6.8KQ to 5V Pull—up ’
45 0k ) ) L
\Y; Vce=15V
sctee Short—Circuit Trip Level ce 0.40 0.45 0.50 v
\T‘T\“ S
Weo | ABIRERD (7 5) totiad 75 | 81| 88| v
) Detection Level
Low—Side Under-Voltage ST
)
UVeer Protection (Fig 5) . 83 | 9.1 10 v
Reset Level
\T‘T\“ S
U | R/REERS ( 6) e 72| 82| 92| v
. 3 Detection Level
High-Side Under-Voltage Ve
)
UVBsR Protection (Fig 6) . 8 8.8 | 9.6 | V
Reset Level
g s A ik o S _ _
Tro Fault—Out Pulse Width 65 us
TR A 4 Tc=90°C, I-F HifH 6. 8K Q %I 5V, CSC=0V - 2. 89 -
Vor Temperature Sensing v
Voltage Output (noted) Te=25°C, |- $ii 1L 6. 8K © F| 5V, CSC=0V - | 468 - v
T i R RE °C
Totp Over temperature - 138 -
protection threshold
S RS W S A B
VEsDR SDx-COM - - 2.6 V
Shut-down Reset level
A5 8 < W ) 11 i
VEsbD Shut-down Detection SDx-COM 0.8 - - \Y
level
T R B R P
Vin HEmTEVnEICOMZ ] | B 2.6 v
ON Threshold Voltage Logic high level
o . Applied between
KW i HL R BRI HP )
ViL Vin—-COM 0.8 - - \%
OFF Threshold Voltage Logic low level

Sy %= 4N Gl
RBsbp 70 100 130 ohm
Built-in limiting resistance
e 4 IPM B VOT Fr b ArtEh 2R 5 1 4. 2, B 4.2 22 0L 6. SKQ LR B FHE 5V FILL 4. 7 KQ BRI HBHE 3. 3V M4 3.

Note 4: Please refer to figure 4.2 for the VOT output characteristic curve of IPM. The curve in Figure 4.2 shows the test results

of 6.8 KQ pull-up resistance to 5V and 4.7 KQ pull-up resistance to 3.3V.
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e TV/E%/HE Recommended Operating Conditions

i ZH %A BME | AU | BORME | BAL
Symbol Parameter Condition Min. Typ. Max. Unit
Ven LU A it ANAEPAINZ 1] - 300 400 \%

Supply Voltage Between P and N
Vee 475 1] L U L MENHEVcc Al COMZ [ 13.5 15.0 16.5 \%
Control Supply Voltage Between Vcc and COM
Vs e i g . JEINTEVERIVSZ (8] 13.5 15.0 16.5 \%
High-Side Bias Voltage Between VB and Vs
dvce/dy, | I EEIEDBD -1 - 1 V/us
dves/d: Control power fluctuation
tead By LR BB RSB [A] | Vee = Ves = 13.5 ~ 16.5 V, Tj <150°C 1.0 - . us
Blanking Time for
Preventing Arm—-Short
Frwm PWM FF I Tj <150°C - - 20 KHz
PWM Switching Frequency
COM COM HiJE¥zh COM F1 NU, NV, NW Z[a] (IR -4 - +4 \%
COM voltage fluctuation [Beétween COMand NU, NV, NW (including
surge voltage)
100%lc 100%lc
trr.
VCcE [= e A VcE
M—
ViN VIN
T ton -1-; > - >
tcion) torF - -
VIN(ON) 10%lc 90%le  10%V/CE m%VCEC(OFF} 10%lc
(a) JF I (b) 7 Wy
B 3: JFoCETElE X
Fig 3: Switching Time Definition
SilERBITRIOERELS
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WER NTC - PSR Internal NTC-thermal resistance characteristics

ie=) =] XA BOME | BME | BORME | B
Mark Project Condition Min. Typ. Max. Unit
RNTC ptn G| Tnrc = 25°C 97 100 103 Kohm
Thermistor Tntc = 125°C 3.25 3.46 3.69 Kohm
HEJZEHE temperature range -40 +125 °C
T(C) Rmin(kQ) Rnor(kQ) Rmax(kQ) T(C) Rmin(kQ) Rnor(kQ) Rmax(kQ)
25 97.000 100.000 103.000 80 12.1509 12.7870 13.4443
30 78.201 80.792 83.393 85 10.3432 10.9021 11.4808
35 63.418 65.655 67.910 90 8.8389 9.3310 9.8416
40 51.721 53.654 55.608 95 7.5818 8.0160 8.4675
45 42.411 44,083 45.779 100 6.5271 6.9112 7.3113
50 34.960 36.407 37.880 105 5.6389 5.9793 6.3347
55 28.974 30.230 31.512 110 4.8880 5.1905 5.5067
60 24.1316 25.2230 26.3400 115 4.2510 4.5203 4.8024
65 20.1933 21.1438 22.1191 120 3.7087 3.9490 4.2011
70 16.9745 17.8042 18.6575 125 3.2455 3.4604 3.6861
75 14.3314 15.0570 15.8052
120
100 +—
g 80—
= 60 Min
== S —
\ Max
20 K
0 T T T T T
20 40 60 80 100 120
PAg PIRIE CC)
4.1. NTC Hi [ 2k Je %
Fig 4.1: NTC Resistance temperature curve and table
SilililEREBFRINERLE
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5.0

4.5

4.0

3.5

3.0

L _ OTset100C :252Vat Vetr =5V
Lo OTset100C :197Vat Vetr =33V \

1.5

1.0

0.5

0.0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

B 4.2: BEEGN#HDERE—BEME (L3 6. SKQEHZ 5V, 3y 4. TKQEHZ 3. 3V)

Fig 4.2: Curves of Temperature detection-voltage curve (Pull up the 6.8 KQ resistance to
5V, pull up the 4.7 KQ resistance to 3.3V)

R ThEeRf FF & Time Charts of Protective Function

wusgral || 1L 1

" F
Protection RESET SET RESET
Circuit State ] g ,
UVeen ! | /
Control B UVeeo 335 /I *
Supply Voltage \5/ i
| a2 i

1 y

Output Current 1 [\/\

Fault Output Signal

Higig

A

(4
A

B 5. RIEGRSHFE (&)
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ﬁ&z'g: 202207C JILIN SING-MICROELECTRONICS ©O, LTD 9/16




n
@@ SPEO6S60H-A

al

az:
az:
a3:
a3:
a4:
a4.
as:
ab:
ab:
ab:
ar:
ar.

Fig 5: Undervoltage protection sequence diagram (low side)

YRR BT B EFRE UVeer, ™ N — MRS 5 BRI FLEE 46 TAF;
al :

Control supply voltage rises: after the voltage rises UVccr, the circuits start to operate when

next input is applied.

IEHI847: IGBT JFH M .

Normal operation: IGBT turns on and loads current.
KRB 25 (UVecep)

Undervoltage detection point (UVccp).
NEBMANRH 2GS, IGBT # £ KHRE.

No matter what signal is input, the IGBT is off.

bR TS -

Fault output is on.

RIEWKE (UVcer) o

Undervoltage recovery (UVccr).

IEHIBAT IGBT il IE N s 4«

Normal operation: IGBT is turned on and load current is loaded.

—— MEpEN

i «
P

Protection RESET SET RESET]

Circuit State i i :
UVger | | |/

b1 i i bS

Control | UVegg b3l
Supply Voltage | \/

| b2 | L
; b4y v
Output Current /\/\ /\/\ /\/\ /\/\
. 5

High-level (no fault output) «

Fault Output Signal

B 6. RGP FE (FE)

Fig 6: Undervoltage protection sequence diagram (High side)

bl: HERE BT s ETPRIRIEWRE S, 72— RIEAR ST AT 2284 5 3higdT.
bl: Power supply voltage rise: When the voltage rises to the undervoltage recovery point, the line
will start running before the next undervoltage signal is executed.
b2 : IEHIZ4T: IGBT il fnak S shift -

b2: Normal operation: IGBT is turned on and load current is applied.
b3 : KJEAEM (UVesp)-

b3: Undervoltage detection (UVasp).

b4 : NERNRAT 4GS, IGBT #2& KR,

SllEREBIRIOBIRLE
A : 202207C JILIN SINO-MICROELECTRONICS ©O, LTD
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b4: No matter what signal is input, IGBT is off.

b5:

RIEWKE (UVBsR) -

b5: Undervoltage recovery (UVgsr). .

b6 :

IERIEAT: IGBT Sl H /i # i

b6: Normal operation: IGBT is turned on and load current is applied.

HIN
HIN

LIN :
LIN :
HO:
HO :
LO:
LO:

HIN —

] | B

- -

Smaft Turm-off

HO

Activated by next input

Soft Off | after fault clear
LO

Over-Current [ | \ ]

Detection . No Output

CsC

/FO

B 7. SREFEF
Fig 7: Fault—Out Function by Over Current Protection

P NERSE
: High—side Input Signal

SIETPNERSE

Low-side Input Signal

e I 5

High-Side Output Signal

(S THREEREE

Low-Side Output Signal

CSC - JAtiiE 5 ;

CSC : Over Current Detection Input
IFO: I ki Hi 5 5

/FO : Fault Out Function

SllEREBIRIOBIRLE
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HIN

w | L

Activated by next

Né Output input after fault Smart
- |
clear Tal Turn-off

P I o

CSC

Soft Off

/1SD,  External S
shutdown input

B 8. SMESCHTIhRER
Figure 8. Shutdown Input Function by External Command
HIN w5 A5 5
HIN : High-side Input Signal
LIN : &A% AME 5
LIN : Low-side Input Signal
HO : w155
HO : High—-Side Output Signal
LO : {55
LO : Low-Side Output Signal
CSC Rl TG 5
CSC : Over Current Detection Input
ISDX:AMBR W NG 5
/SDx : Shutdown Input Function

By NF 4% O % Input/output interface circuit

5 Line (MCU or Control power)
= ik é

Ror SPM
Bara I a1 BN, IN
MCU l"\-““\l““\f e |Nu|..|N \'L.IN Lt
AAA [ JFO,I50 w,Vrs
vV J_
== _l_ = l_
N - coM

9. #HEFEMMCU I/0 OB

Figure 9: Recommended MCU input and output interface circuit

#UE 5: HIT PWM [zt J7 sURTSE bR N HLES OB BT S R BRI BT, RC RARTTRES A AL 1L .

Note 5 : Due to the PWM control method and the impedance of the actual application circuit and the

SililERBIFRIAEREEE
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impedance of the circuit board, RC decoupling may change.

M HE Application Circuit

E-2

[ o s
Bating UH -
Gating UL LI 1 o EEN. LIN
o -

M

. s
C [cotmavr ! Co | Vi
Gating VL L » - LN
U o C"l v, o |——]
AT = IFOISD:
| 5v @ .
4 |cou 5
y
VB,

. Cuf € ]
Gating WH Rass - WS
Gating WL — 2 i“ :{IN ve
¢ Faut sidy §‘:’: S Ve ;:c::__ Var LO —{
Cai ‘::x.““.Cw__ _L N e
TTT N Csc—l—_‘ comt com ’__‘\N\'R,..
T Cow Keull W1
- L W-AR B j
. VAR B
OCPI/SCP{EE#1A .
B USRI |4

B 10: SLEUNH] B

Fig 10: Example of Application Circuit

#E 6: KT I EES A 1.

Note 6: Refer to figure 1 for pin location.

FVE TN, BN RN AT RERT .

Note 7:To avoid malfunction, the wiring of each input should be as short as possible

FUE 8UNBIIEIRIE IR, PN Z A G I — A s AT 2 H s (0.1pF~0.22uF) LA HIIEL
B EH

Note 8:To prevent surge destruction, it is recommended to add a high-frequency non inductive
smoothing capacitor (0.1pF~0.22uF) between PN, and the wiring of the capacitor should be as
short as possible.

#FVE NG TR AR, 1R HVIC BN EE A SR — A R R PR B e A\ i
HEIN RC I BRI IE NS S 4R

Note 9: The high level of the input signal is effective, and a pull-down resistor is connected to the
ground at the input terminals of eachchannel of HVIC; It is suggested to add RC filter circuit at the
input terminals to prevent input signal oscillation.

SililERBIFRIAEREEE
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U 10: 0T A RIALE R T REHISEIR IPM.

Note 10: Position all capacitors as close to IPM as possible.

FVE LLAE R HDZ R Y5 A B RAE — A R, BRI

Note 11:The control ground wire and power ground wire shall be connected at one point, and the
wiring shall be as short as possible;

T 12 7E R ER R L, VI PRI ) B7E 1.5~2us YEFEI A 1) RF Fil CSC,[FIR RF #1 CSC J& i 1)
PN A, RF 4 BAE I 737 F P

Note 12:In the short—circuit current protection circuit, please select the RF CSC time constant in the
range 1.5~2us,At the same time, the wiring around RF and CSC shall be as short as possible, and
RF wiring shall be close to shunt resistance;

#VE 13./FO,/SD HELIT W Rk .

Note 13:/FO and /SD must be connected as short as possible.
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AR EEE Detailed Package Outline Drawings

SPE06S60H-A (DIP26-FP) HAZ: mm
S
1S
18-MAXO0.80 Lo AT
52.6040.3 180.5040.10 1. o0 S
L70 _, 12-1.330.3 o L LT0 -1
0.50 1.0 T f
— Jr
2 H ? Sl . 2
=) =l i % a
I 1 a =]
LA =
2 2 L g g
= 14.3040.30 14.300.30 @ 3 1] 5 =
S I
b 22-1.340.3=28.60 ” g 1[ el
3.0040.20
32.0040.30
R » 2 2
d = 7-3.90+0.30=27.30 g g
t i 13.0040.30 14.3040.30 - i
T
i F T
] : 3
[ _._3______._._!_ ......... @ PKGH L% T :E F
S _| | o i
i : N
! él"ﬂ"z.cé"<0.,'v
f Ty ~0 0.50 1302030 | | 0.0
3.00 JE R S L0 R
o [H B B Hf B Ho o 2.60:40.30
7-0.60+0.10
T-MAXI1.0

29.0040.20

B 11: SPE06S60H-A H34MEE
Fig 11: SPE05S60H-A Package Outline Drawings
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AEEW
1 S MRSEGE T AR A PR 2 B 7 88 45 70 B A B A QR
AR

2. JEKIEIANE AT FAR, WA BEE 5 A R AR .
3. (EHLBRCTHIN A EE I S A o RBUE A, B =R
4. RULWIAS WA A AL A T3 S R -

NOTE

» WRIER T AT S A

Wi AL P Sk

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
3. Please do not exceed the absolute maximum ratings of the

contact us.
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.
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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
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