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#iR/Description

®  XNS10S12FT#: T-Trench FS-IGBTHA, et %is H mith B8 M RAR R T7 58, 38 & LS DA S A Dl 4
XNS10S12FT is an Advanced IPM Based on Trench FS-IGBT Technology as a Compact and High Performance

Inverter or Server Solution for Higher Power Consumption and Industrial Applications.
®  XNS10S12F Tt LA T S FEAN /N 27 A2 AU SEBUIC TP (EMD 1.
XNS10S12FT Features Low Electromagnetic Interference (EMI) Characteristics Through Optimizing Switching

Speed and Reducing Parasitic Inductance.

®  XNSI10SI12FT WA B Ak i R FILR S FL % 9+ SARIFEIGBTIL AT, R EBUE FIAE B (R IP E— DR & T R AT St o
XNS10S12FT Combines Optimized Circuit Protection and Drive Matched to Low-Loss IGBTs. System Reliability is
Further Enhanced by the Integrated Under-Voltage Lock-Out and Short-Circuit Protection.

®  XNS10S12FTW & mi#HVIC, RN B JRIGBTHMLIKENfE Ty, #E— DI T AR 8% R G i id Rt.
XNS10S12FT Combines High Speed HVIC Provides Opto-Coupler-Less Single-Supply IGBT Gate Driving
Capability that Further Reduce the Overall Size of the Inverter System Design.

® ST S B T AR AR ARSI A A I R DA A B
Each Phase Current of Inverter can be Monitored Separately Due to the Divided Negative DC Terminals.
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Features

¢ 1200V-10A 3-Phase IGBT Inverter Bridge Including
Control ICs for Gate Driving and Protection

* Low-Loss, Short-Circuit Rated IGBTs

¢ Very Low Thermal Resistance Due to Using Al203 DBC

¢ Built-In Bootstrap Diodes and Dedicated Vs Pins
Simplify PCB Layout

¢ Separate Open-Emitter Pins from Low-Side IGBTs for
Three-Phase Current Sensing

¢ Temperature feedback via NTC

¢ Isolation Voltage Rating of 2500 Vims for 1 min.

¢ Single-Grounded Power Supply Due to Built-In HVIC

Applications
* Motion Control — Home Appliance / Industrial Motor

Bl M

Figurel. Package Overview
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%%t KAE(E / Absolute Maximum Ratings

ﬁ&%ﬁ%ﬁﬁ(%’l‘lGBT, KaAEA ) / Inverter Part (Each IGBT ® Unless Otherwise Specified)

5 /symbol ¥ /Parameter TYE% M/ Conditions gl /Rating | BALL/Unit
v INAEP-NZ IR FELIR L
PN . 900
DC Link Input Voltage
IIAEP-NZ T FRL VR HELUR
Ven(surge) DC Link Input Voltage Surge 1000 v
Vies SR HIR- RS ‘)r}Z(Z_IEU T 1900
Collector-Emitter Voltage
BAANGBTEE HIAR F iR
+ _jce <100°
*le Each IGBT Collector Current Te=25°C, T)=100°C 10 A
BAANIGBTAE HUAR U {8 FRLI
+ = e <100°
*er Each IGBT Collector Peak Current Te=25°C, T,S100°C, PW < 1ms 20
[=) Thit ‘ -
Pc Hij( ikt N Tc=25°C, BN Fr /Per one chip 90 w
Maximum Power Dissipation
e
1, If’ﬁn‘lx L ‘ -30~150 °C
Operating Junction Temperature
¥ HI# 4/ Control Part
-5 /symbol ¥ /Parameter TYE% M/ Conditions #FE{E /Rating | PALL/Unit
v, ) EEL Y R Jiti INEVe1-Vne, Vni-Vne Z [7] 25
b Control Supply Voltage Applied Between Vp1-Vnc, Vni-Vinc
. it 1N 7E V ure-Vurs, Vves-Vves, Vwrs-Ves 2. [
%ﬁﬁ{ﬁﬁ EEU—:“ E&"‘DD?—‘ UFB-=VUFS, VFB=VVFS, VWFB WFSLI J
Vos . . . Applied Between Vure-Vurs, Vvre-Vvrs, 25
High-side Bias Voltage
Vwrs-Vwrs \%
Vin MG R HEAAEINAIVNC Z 7] 10~Vo405
Input Signal Voltage Applied Between IN and Vnc
v A R PR FEANFEV o MV [H] "
FO . -1.0~Vp+0.5
Fault Output Supply Voltage Applied Between Vgo and Vnc
| i e L LR Vo3| AL 1 7E BT 1 A
Fo Fault Output Current Sink Current at Vro Pin
:tﬁzcw A » s ] > 16
Ve BERTv S NGERES it I 7E CINFIVNCZ (7] 1.0~V + 05 v

Current Sensing Input Voltage

Applied Between CIN and Vnc

HE B D o~ maenav) / Bootstrap Diode Part (Each Bootstrap Diode Unless Otherwise Specified)

5 /Symbol 2% /Parameter T.fE2%1F/ Conditions i 5E {Ei /Rating BT /Unit
| = A N
Vrame SN 1200 v
Maximum Repetitive Reverse Voltage
ry
Ir [ Te= 25°C, T)<100°C 05
Forward Current A
IEA] AL CIEfRD
_5ce <100° ]
lgp Forward Current (Peak) Tc=25°C, T)=<100°C, PW < 1ms 2.0
EE]
T LA S , -40~150 °C
Operating Junction Temperature
#FH / Thermal Resistance
5 /Symbol 2% /Parameter TAE#%4F/ Conditions # 52 (B /Rating BALT /Unit
ARG TAE SR AF T I SAANIGBT
Rth(j.c)q ARG (D Ez(r::jiltc:li:r':'under Inverter Operating 1.3
:;r;(;teli; to Case Thermal Resistance WA T T (E 2P T 126/ FRD C /W
Rin(jc)F Each FRD under Inverter Operating 1.5
Condition (Note 1)
F / Note:
1LRTFAREE (To) MRS, S 0LK2. /Forthe Measurement Point of Case Temperature T, Please refer to Figure 2.
YIS R R EARAG R A F] 2/ 14 Datasheet
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BARY [ Total System

IGBT Chip position — |
FWDi Chip position

. 18mm

Groove

sy

]

\

/
M ooUon

Power Terminals

B2, FREME R

Figure2. Tc Measurement Position

Tc point

&2 /symbol ¥ /Parameter TAEZf/ conditions REEH /Rating | EAHI/Unit
H AR L FL R BR ) Vee=Ves=13.5V~16.5V, T=125°C, FEH
Ven(proT) ) - o 800 v
Self Protection Supply Voltage Limit P, <2us
LS AR T AEE
Te B TR ) -40°C<T,< 150°C -30~100
Module Case Operation Temperature o
: frkeoEl
Tste TEARRL -40~ 125
Storage Temperature
60Hz, IEFZy, 1 s IR E G| K
St z E%’Z{Jx %%fi’ L}%yfﬁf_ﬁlﬂﬂ
Viso . 60 Hz, Sinusoidal, 1 minute, Connection 2500 Vrms
Isolation Voltage ) .
Pins to Heatsink
Control Terminals DIP-IPM

Heat sink side

RIS RE - AR B AR PR A F]
Http://www.invsemi.com

3/14

Datasheet
XNS10S12FT



http://www.invsemi.com/

Xiner

H AR5 E | Technical Information

XN

S10S12FT

B UR SR 1 1IPM

5| iR / Pin descriptions

5|5 /Pin Number | 5[4 /Pin Name 5 iR /Pin Description

1 VUFS High-Side Biqs Vqltage Ground for U-Phase IGBT Driving
R UAH BX ) M i

5 VUEB High-Side Bia}s Vqltage for U-Phase IGBT Driving
R UAH BB 1 By

3 VP1 Qommgn Bi}as Voltage for IC and IGBTs Driver
P ALY IE i

2 up Signal Input for High-Side U Phase
AP HrUAH 2 A\ i

5 VVES High-Side Bie}s Vqltage Ground for V-Phase IGBT Driving
R VAR IR B3t S

6 VVEB High-Side Bia45 Vqltage for V-Phase IGBT Driving
VAR IR S IE i

7 VP1 Cpmmgn Bi‘as Voltage for IC and IGBTSs Driver
P ALY IE i

8 VP Signal Input for High-Side V Phase
BB VARZ SRR\ i

9 VWES High-Side Bia§ Vo]tage Ground for W-Phase IGBT Driving
L A7 B WAH B By 1l i
High-Side Bias Voltage for W-Phase IGBT Driving

10 VWFB WA E) I35

11 VP1 (Epmmgn Biis Voltage for IC and IGBTs Driver
2 i FEL YR L i

12 WP Signal Input for High-Side W Phase
b2 BrWAH I 45 i\ i

13 VTH S Gl ECENES
NTC Voltage

14 UN Signal Input for Loijide U Phase
B UAH IR A\ i

15 VN Sigrnal Input for Low‘-Side V Phase
R VAR RS A\ S

16 WN Signal Input for Low-‘Side W Phase
N WA\ i
Fault Output

v Fo i 5 H
Fault clear time setting

18 cro B 1

19 CIN Capacitor fqr Shon—qirguit Current Detector Input
T R LB e 0
Common Supply Ground

20 Ve TR 2% i

21 VN1 Commgn Bi‘as Voltage for IC and IGBTSs Driver
P AL YS I iy

29 NW Negative DC—I‘_ink !nput for W-Phase
AR A B IR S (WAHD

23 NV Negative DC-Link Input for V-Phase
AR A B R O (VARD

o4 NU Negative DC—I‘_ink !nput for U-Phase
WP A BV IE S (UAHD

o5 W Qutpunt for \A//;Ptlise
T2 S WAH Y HH o

26 v Output for V-Phase
AR ARV AR S H v

27 U Qutput for U—Phase
AR s U i A it

28 p Positive DC-Link !nput
ARG LU U AE
N.C

29 NC il

RIS RE - AR B AR PR A F] 4/ 14 Datasheet
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Vurs(1)
Vurs(2) J
Vea(3) VB1
Up(4) HIN1 HO1
Vs1 $
VVFS(S)
Vves(6
VFB( ) VB2 J
Vpi(7)
HO2
Vp(8) HIN2
vs2 $
VWFS(Q)
Vwrs(10)
ves|
Ve1(11) Ho3
Wp(12) HIN3
Vs3 ¥
Vru(13) »—VCC
Un(14) LIN1 tot
Vn(15) LNz ‘
Wi(16) LIN3
Fo(17) IFO Loz
CFO(18) S RCIN
CIN(19) CIN
Vnc(20) oM Los
Vni(21)

NC(29)

J P(28)

DU(R27)

) v(26)

) W(25)

3. 51 R AR (IRLED

Figure3. Pin Configuration and Internal Block Diagram (Bottom View)

D NU(24)

) NV(23)

NW/(22)

B SRR (1= 25°C, veemves= 15 v, e R / Electrical Characteristics (Ti= 25°C, Vee=Ves= 15 V Unless
Otherwise Specified)

TS BRI A (s MGBT, S M) [ Inverter Part(Each IGBT Unless Otherwise Specified)

s A\
5 /Symbol ¥ /Parameter TAE2AF/ Conditions RAE | REE Bl 3%?
/Min /Typ /Max /Unit
v S - S AR R VosVop=1sv, | lc=10A, T=25°C, 20 22
CESAT) Collector-Emitter Saturation Voltage Vin=5V Ic=10A, T/=125°C 21 23 v
FWD D
Vec I Rk Vin= 0V, Ic=-10A, 2.0 2.3
FWD Forward Voltage
AR AR - R S AR T s HLR Ti=25°C, - 1
Ices . Vce=Vces mA
Collector-Emitter Leakage Current T=125°C R 10
ton 800 -
Tcon) 150 -
HS torr 1200 -
Te(orr) 380 -
ter e Ven= 600 V, Vo= Vpe= 15 V, =10 A 60 -
i [ o
ton JERITA] Vin=0V €5V, B %, /Inductive Load 800 - ns
Tcon) 200 -
LS torr 1200 -
Tc(orr) 380 -
ter 100 -
RYILESRE - S ARG TR A A 5/ 14 Datasheet
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#)¥8 43/ Control Part

. /] A
-5 /symbol 24 /Parameter T.{E%M/ Conditions 2 J\,ﬁ RAE | BAE ${'_L
/Min /Typ /Max /Unit
| Vi ZS HLIR Vp=15V, Jiti N AE VoA VN Z 7] } 15 20 mA
® Quiescent Vp Current Vin=0V Applied Between Vp and Vnc ) )
, ; JitE JITEVurs-Vurs, Vvrs-Vves,
Vool 2S L Vos=15V, JIITEVure UF.S 'vea-Vvs
Ips R Vwre-Vwrs; Applied Between - 200 300 uA
Quiescent Vpg Current Vin=0V
Vurs-Vurs, Vvre-Vvrs, Vwrs-Vwrs
\Y/ Vsc=0V, VroHLi%: 10KQZE5V L4 4.9 - -
For R SOV, Veo
VroL Fault Output Voltage Vsc=1V, lro=1mA - _ 0.95 v
Short Circuit Trip Level -
V. — N N Vp=15V (7#2/Note2)(IX17)(Figure 7 0.475 0.5 0.525
SC(ref) S L7 i D (HE2/ )(E7)(Figure 7)
Input Current
| N Vin=5V - 1.0 13 mA
N 60\ A "
5\ Up,Vp, W, Un, Vi W JFE 5 I [
. HIN P: P, |.>, N VN, WG I8 5] (1] 140 290 )
Input Filter Time at Up,Vp,Wp, Un VN, Wn
B IX I ] CIN=0V, VIN=0&5V
DT Dead Time 200 360 )
Sl IE RN T
Tew RYRBIEEME 650 850 1000 ns
Shutdown Propagation Delay
CINF N JETR
T Ven=2V 2 4
CINMIN Input Filter Time CIN o 00 00 600
CINZ|FOZEIR I [
Teo ke §_u_ i 1k] . 730 1000
Propagation Delay CIN to FO
» \ VoK I G
Woo | IERERS (s PRI . o3 | 104 | us
R X Vp Undervoltage Protection Detection Level
Low-Side Undervoltage Protection = Sy Ta—
uv (Figure 5) Vo R GRS 102 11.4 126
DR Vp Undervoltage Protection Reset Level ) ) ) v
. . Voa R JE {361 FL T
UVoep R R AR (El6) nAERPRART . 8.3 9.4 10.5
High-Side Und It Protecti Vs Undervoltage Protection Detection Level
igh-Side Undervoltage Protection -
uv (Figgure 6) ; Voo R IS ARG S 1 9.2 10.4 116
DBR Vpg Undervoltage Protection Reset Level ) ) )
137, fo /s ===
tron R ) R=2MQ, C=1nf - 175 - ms
Fault Output Pulse Width
EL 3 e frk B R ST
JEBME B P . .
Vi o o 7RIV ] 17 2.1 2.4
ON Threshold Voltage Logic High Level Aoplied bet IN and v
AT, i ied between IN an
Sl R PP T T PP
Vi . Ve 0.7 0.85 1.1
OFF Threshold Voltage Logic Low Level
¥ / Note:
255 8% R AR T3 ./ Short-Circuit Current Protection is Functioning Only at the Low-Side.

2 REI D o —mes, maenavm) / Bootstrap Diode Part(each Bootstrap Diode Unless Otherwise Specified)

55 /symbol Z¥ /Parameter T.AE%MF/ Conditions ﬁd\,ﬁ SR | BKE $ﬁF
/Min /Typ /Max /Unit
Ve IE A HLE IF=300m A, Tc= 25°C i 0.9 12 v
Forward Voltage Ir=300m A, Tc= 25°C
FRIPEHE R
Reso Resistance between VF=4V and VF=5V ) 70 9 0
REENTC (B E RE) BHSH/ Internal NTC — Thermistor Characteristics
255 /Symbol 2% /Parameter TAE#% M4/ Conditions ﬁd\,ﬁ HEE | BAE 3‘:4%[
/Min /Typ /Max /Unit
Ra2s EEB_ﬁ Tc=25°C, 5% tolerance - 47 - kQ
Resistance
3 = °
Ruzs i Tesi2s°c - 1.34 - kQ
Resistance Tc=125°C
B-1 %4(25-50°C) .
B B-constant (25-50°C) +2% tolerance - 4050 - K
YIS R R EARAG R A F] 6/ 14 Datasheet
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#FETIERMH / Recommended Operating Condition

-5 /symbol ¥ /Parameter T.{E%M/ Conditions ﬁd\_ﬁ RAE | BAE Q%_L
/Min /Typ /Max /Unit
Von LR ﬁ@bﬂﬁp%ﬂwz_lrﬂ 350 600 800
Supply Voltage Applied Between P and N v
v LAV RENES i N EVo F VN Z (8] 135 1s 165
b Control Supply Voltage Applied Between Vp and Vnc ) )
V, Fe v AR it TEVurs-Vurs, Vvrs-Vvrs, Vwrs-Vwrs; 135 15 165 v
b8 High-Side Bias Voltage Applied Between Vure-Vurs, Vvre-Vvrs, Vwrs-Vwrs ) )
dvo/d, | FeEIRRE . ] L v
dvpas/dt Control Supply Variation
97 11 AP L@ (BB X I 7]
tdead Blanking Time for Preventing AN N5 5 /For Each Input Signal 1 - - us
Arm-Short
I ES
fowm PWM%?%D\.K -40°C<Tc¢ < 100°C,-40°C<T, < 125°C - - 20 kHz
PWM Switching Frequency
S EEDH.ENU, Nv, Nw — VncZ [f] <@Jﬁvﬁwﬁ_ﬁ€}£)
Vsen . Applied between Ny, Ny, Nw — Vnc(Including -5 - 5 Vv
Voltage for Current Sensing
Surge Voltage)
Ven= 600V, Vp=Vpe= 15V, fowm=5KHz - - 5.3
| ORRE SRV R P.F=0.8, Arms
o Output r.m.s current Sinusoidal PWM,
Tc<100°C,Tj€125°C frwm=15KHz - - 36
]
T, LESR -20 - 125 °C
Operating Junction Temperature
MU RN 2 {/Mechanical Characteristics and Ratings
PN . B/ME | BEME | BRE | B4
S /Parameter T{E%4/ Conditions Iin v max | /onit
o o - Iy
éz%éi‘ﬂ"ﬂi ﬁéiﬁ%ﬂ. M3 ##1%0.78 N.m 0.59 ) 0.98 N
Mounting Torque Mounting Screw: M3 Recommended 0.78 N.m
AT B DL Ela
Device Flatness See Figure 4 -0 ) 100 um
B
Weight ) 21 ) g
k ..C.S 1
_ Measurement position Q: T 3mm
i i
1 1
1 1
1 1
1 1
— Uul U oo b b
Heat sink side ! ;
! : ?
Heat sink side
B4, FHEENERE
Figure4. Flathess Measurement Position
RIS RE - AR B AR PR A F] 71 14 Datasheet
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Time Charts of IPMs Protective Function

5
Input Signal J ‘ L
« :
Ea
Protection RESET SET RESET
Circuit State —
UVCCR
Control o Weer a3 %
Supply Voltage / :
az ad a7
Output Current [\/\ [\/ /\/\ [\/\
a5
Fault Output Signal
I

A

B5. RERY (Kim)

Figure 5. Undervoltage Protection (Low-side)

Input Signal J ’_5;—‘ L
N ¢
A !
Protection RESET SET RESET|
Circuit State — :
I"‘“‘III'EISFt
b1 ‘b5
Control Woog b3
Supply Voltage / o6
b2
b4
Output Current ’ \ M /\/\_[\/\
5
High-level (no fault output) e

7

Fault Output Signal

&l6. RERY (Fim)
Figure 6. Undervoltage Protection (High-side)

YIS R R EARAG R A F] 8/ 14 Datasheet
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Lower Arms J o F:j—‘
Control Input ¢

@«
Protection ~
Circuit State SET RESET
Internal IGBT ’_l\m
Gate - Emitter Voltage c3 «
AL

c1

Output Current

Sensing Voltage
of Shunt Resistance

Fault Output Signal c5

/| SC Reference Voltage

S

C
P

CR Circuit Time
Constant Delay

«
p

B7. MR AT (3w

Figure 7. Short-circuit Current Protection (Low-side)

YIS R R EARAG R A F] 9/ 14 Datasheet
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Xiner

5V line
7

§ 10kO DIP-IPM
Up,Vr,Wpr,UN,VN,WN
MCU DA
H ‘f f\ > _J‘:._ Fo
o 6— Vnc(Logic)

El8. #EEMMCUEO

Figure8. Recommended MCU Interface and Bootstrap Circuit with Parameters

DIP-IPM

Each wiring inductance should be less than 10nH
Equivalent to the inductance of a copper
pattern in dimension of width=3mm,
thickness=100um, length=17mm

1 VNG NU
1 VNO NV ©
NW
Shunt resistor \

The GND wiring from Vno, Vnc should be
as close to the shunt resistors as possible

9. HERE 02t FE FE A 2%

Figure9. Recommended Wiring Around The Shunt Resistor

10 / 14 Datasheet
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R25=47kQ+5%  B26/50=4050K+2% R25=47kQt5%  B25/50=4050K+2%
Temp('C) | Rmin(KQ) | Rnor(KQ) | Rmax(KQ) [ Temp('C)] Rmin(KQ) | Rnor(KQ) [Rmax(KQ)|  [Temp(C)] Rmin(KQ) | Rnor(KQ) | Rmax(KQ) | Temp('C) | Rmin(KQ) | Rnor(KQ) [Rmax(KQ)
-10_ [1399. 615 |1580. 590 | 1780. 504 3 123.714 [ 132.962 | 142. 544 16 17.997 | 19.285 | 20.613 89 3.6434 | 4.0283 | 4.4428
-39 [1311.659 |1479. 301 | 1664. 198 4 117.799 | 126. 478 | 135. 458 a7 17.272 | 18.523 | 19.815 90 3.5234 | 3.8982 | 4.3021
-38  [1229.811 |1385. 170 | 1556. 254 5 112.197 [120.344 | 128. 760 18 16.580 | 17.795 | 19.051 91 3.4079 | 3.7729 | 4.1665
—37 |1153.607 |1297. 644 | 1456.016 6 106.890 [ 114.538 | 122,427 19 15. 099 | 18.320 92 3.9966 | 3.6520 | 4.0356
—36_ |1082. 623 |1216.220 | 1362. 886 7 101.862 | 109.043 | 116. 439 50 15. . 432 | 17.621 93 3.1894 | 3.5355 | 3.9095
-35 |1016.468 |1140.432 |1276. 316 8 97.095 [103.839 |[110.773 51 14. . 799 | 16.954 94 3.0861 | 3.4232 | 3.7877
34 |954.783 |1069.857 |1195.803 9 92.576 | 98.910 | 105.412 52 14. . 192 | 16.316 95 2.9865 | 3.3149 | 3.6703
—33 [897.239 |1004.102 |1120. 885 10 88.290 | 94.239 | 100.338 53 13.5 4.612 | 15.705 96 2.8906 | 3.2105 | 3.5569
32 |843.531 |942.810 | 1051138 11 84.224 | 89.813 | 95.533 51 13. 1.056 | 15.119 97 2.7981 | 3.1098 | 3.4475
31 | 793.381 |885.649 | 986.175 12 80.366 | 85.617 [ 90.982 55 12 524 | 14.558 98 2.7090 | 3.0126 | 3.3419
30 | 746.531 |832.315 | 925.637 13 76.704 | 81.637 | 86.671 56 12 . 014 | 14.021 99 2.6230 | 2.9189 | 3.2400
-29 [ 702.743 | 782.530 | 869.197 14 73.226 | 77.862 | 82.585 57 11.5 . 526 | 13.505 100 | 2.5401 | 2.8284 | 3.1416
-28 | 661.798 | 736.034 | 816.551 15 69.924 | 74.281 | 78.712 58 11. 14 . 059 | 13.011 101 | 2.4602 | 2.7411 | 3.0465
-27 | 623.496 | 692.502 | 767.422 16 66.786 | 70.881 | 75.040 59 10. 611 | 12,537 102 | 2.3831 | 2.6568 | 2.9547
-26 | 587.648 | 651.981 | 721.554 17 63.805 | 67.654 | 71.556 60 10. (181 | 12,082 103 | 2.3087 | 2.5755 | 2.8660
25 | 554.084 | 614.008 | 678.711 18 60.971 | 64.590 | 68.252 61 9. 770 | 11.646 101 | 2.2369 | 24970 | 2.7803
—24 | 522.644 |578.477 | 638.674 19 58.277 | 61.679 | 65.116 62 9. .375 | 11.228 105 | 2.1676 | 2.4211 | 2.6975
—23 |493.181 |545.221 | 601.245 20 55.715 | 58.913 | 62.139 63 9. L9964 | 10.826 106 | 2.1007 | 2.3178 | 2.6175
—22 | 465.559 |514.079 | 566.237 21 53.278 | 56.284 | 59.312 64 8. L6333 | 10.441 107 | 2.0361 | 2.2771 | 2.5402
—21 |439.652 |484.905 | 533.479 22 50.959 | 53.786 | 56.627 65 8. L2850 | 10.071 108 | 1.9738 | 2.2087 | 2.4654
—20 |415.344 |4 502.814 23 48.752 | 51.410 | 54.077 66 8. . 9508 | 9.7153 109 | 1.9136 | 2.1427 | 2.3932
-19 [392.606 | 432. 474. 197 24 46.651 | 49.150 | 51.654 67 7. L6301 | 9.3740 110 | 1.8555 | 2.0789 | 2.3233
-18  [371.245 |408.047 | 447.374 25 44.650 [ 47.000 | 49.350 68 7. .3222 | 9.0462 111 | 1.7994 | 2.0172 | 2.9557
-17 [ 351.171 |385.545 | 422.295 26 42.669 | 44.954 | 47.244 69 7. . 0266 | 8.7312 112 | 1.7452 | 1.9576 | 2.1904
-16 [332.299 |364.414 | 398.634 27 40.784 | 43.007 | 45.238 70 7. L7428 | 8.4285 113 | 1.6928 | 1.8999 | 2.1271
-15 | 314.550 | 344.563 | 376.497 28 38.992 | 41.153 | 43.396 71 6. 8¢ . 4702 | 8. 1376 114 | 1.6421 | 1.8442 | 2.0660
-14 | 297.850 | 325.907 | 355.716 29 37.286 | 39.388 | 41.504 72 6. L2083 | 7.8579 115 | 1.5932 | 1.7903 | 2.0068
-13 [ 282.132 | 308.367 | 336.199 30 35.663 | 37.706 | 39.766 73 6. . 9567 | 7.5891 116 | 1.5459 | 1.7382 | 1.9496
-12 [267.333 | 291.871 | 317.864 31 34.119 | 36.104 | 38.110 74 6. . 7150 | 7.3305 117 | 1.5002 | 1.6878 | 1.8942
—11 |253.394 |276.350 | 300.632 32 32.648 | 31.577 | 36.530 75 5. . 4826 | 7.0819 118 | 1.4560 | 1.6391 | 1.8405
—10 | 240.260 | 261.741 | 284.431 33 31.247 | 33.122 | 35.023 76 5. . 2593 | 6.8427 119 | 1.4133 | 1.5919 | 1.7886
-9 [227.880 |247.987 | 269.193 34 29.912 | 31.735 | 33.584 7 5. . 0446 | 6.6125 120 | 1.8720 | 1.5463 | 1.7383
-8 [216.207 |235.031 | 254.857 35 28.641 | 30.412 | 32.211 78 5. . 8381 | 6.3911 121 | 1.3321 | 1.5021 | 1.6897
-7 1205.196 |222.825 | 241.362 36 27.429 | 29.150 | 30.901 79 5. . 6395 | 6.1780 122 | 1.2934 | 1.4594 | 1.6425
-6 1194.807 | 211.319 | 228.657 37 26.274 | 27.945 | 29.649 80 1 . 4485 | 5.9728 123 | 1.2560 | 1.4180 | 1.5969
-5 | 185.001 |200.470 | 216.690 38 25.172 | 26.796 | 28.454 81 4. . 2656 | 5.7763 124 | 1.2198 | 1.3780 | 1.5527
-4 175.742 | 190.238 | 205.414 39 24.122 | 25.700 | 27.312 82 1. . 0896 | 5.5870 125 | 1.1848 | 1.3392 | 1.5099
-3 |166.997 |180.583 | 194.786 10 23.120 | 24.653 | 26.222 83 4. 4.9202 | 5.4047 126 | 1.1510 | 1.3016 | 1.4684
-2 |158.735 | 171.471 | 184.765 41 22.164 | 23.653 | 25.179 81 1. 4.7572 | 5.2292 127 | 1.1182 | 1.2653 | 1.4282
-1 150.925 | 162.867 | 175.314 42 21.251 | 22.698 | 24.182 85 4. 4.6002 | 5.0600 128 | 1.0864 | 1.2301 | 1.3892
0 143.542 | 154. 741 | 166. 397 43 20.381 | 21.786 | 23.229 86 4. 4. 4491 4.8971 129 1.0557 | 1.1960 | 1 3514
1 136.564 | 147.069 | 157.986 44 19.549 | 20.914 | 22.318 87 3. 4.3036 | 4.7400 130 1.0260 | 1.1629 [ 1.3148
2 129.962 | 139.818 | 150.045 45 18.755 | 20.081 | 21.447 88 3. - 1634 4. 5887
&10. R-TE
Figure 10. R-T Table
4.0
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—_
2
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S max
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B13. Vru vs Trh, Vruiiid9.76 KQ (1%, 100ppm)HI B B R 2 3.3/ Vop, HEFEBEERKEIN1%
Figurel3. Vtu vs Tty with Vry pin pulled up to Vpp with a 9.76KQ (1%, 100ppm) resistor.
A 3.3V. 1% variation in Vnn is assumed.
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15v [}
vbC
D

i

ong GND wiring here might generate noise
/ to input signal and cause IGBT malfunction.

Shunt resislor%

e —— N >
Control GND wiring NI Power GND wiring

B12. geZdpy A e
Figurel2. Typical Application Circuit

#:/Note:

LAHEFETE B B INARIE DL (24VIAW) , By IRV FBE SR IPM.
It is recommended to insert a Zener diode D1 (24V/1W) between each pair of control supply terminals to prevent surge destruction.

2 MNIERHE, FHPHS.4KQ. Dy T SRR, RO REARLREANM AR AEL UM T2-3em) .
Input logic is High-active. There is a 5.4KQ pull down resistor. To avoid malfunction, the wiring of each input should be as short as possible
(less than 2-3cm).

3R D RE B, SR P REAERIRIANCA Ja [ i 2k
To prevent errors of the protection function, the wiring of B, C and D point should be as short as possible.

AFEFEH RGBS, R1CA AW IF L RNAELS ~ 2.0 us MVEHE TSR,
In the short-circuit protection circuit, please select the R1C4 time constant in the range 1.5 ~ 2.0 ps.

5.8 LA ER SR P REHBAEIT - S IS I 28 . (CL: MRFERFIESF, BURKHEL: C2: 0.22u-2uF, MRERFIEL:, HURRHEL)
Each capacitor should be mounted as close to the pins of the product as possible. (C1: good temperature, frequency characteristic
electrolytic type and C2: 0.22u-2uF, good temperature, frequency and DC bias characteristic ceramic type are recommended.)

6.4 ILIRVERIBR, RLRAT RE4RRIIEDL 2R FIP & GND 51 MR %Lk, HEFETEP & GND SIIAf#/H0.1 ~0.22 v F MRS BZEC3.
To prevent surge destruction, the wiring between the smoothing capacitor and the P & GND pins should be as short as possible. The use of a
high-frequency non-inductive C3 capacitor of around 0.1 ~ 0.22 uF between the P & GND pins is recommended.

TAERFZ RS RE T, JUFEHE T 4k, BRI T, MCU Flgk e as 2 A3 F A 2 8 PR
Relays are used at almost every systems of electrical equipments at industrial application. In these cases, there should be sufficient distance
between the CPU and the relays.

8. A T M RIZ AR, 2 T— RN,
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It is recommended to connect control GND and power GND at only a point N1 (near the terminal of shunt resistor).

9. EGIRENTE, AL B CAiZRLR W REMHL.

To prevent malfunction, the wiring of A, B, C should be as short as possible.
10.D AR ZAEIT o B o 40— AN TR, NU, NV, NW = AN T AR SR . 328 o IR 2R R A 2 e L B
The point D at which the wiring to C4 filter is divided should be near the terminal of shunt resistor. NU, NV, NW terminals should be
connected at near NU, NV, NW terminals when it is used by one shunt operation. Low inductance SMD type with tight tolerance,
temp-compensated type is recommended for shunt resistor.
11.FORERMITEL, FHEMHEM LR BIMCURIHIEHEE (5VE3.3V) , IroHiAEIT 1ImA.
FO output is open drain type. It should be pulled up to power supply of MCU (e.g. 5V, 3.3V) by a resistor that makes Iro up to ImA.

12. AN P i e sl PRV B RRICIR BN, S EUIPMEHRIEAT .

D G IX AN AR, il F R R 2 dV/dt<<+/-1V/us, Vripple<<2Vp-p.

If high frequency noise superimposed to the control supply line, IC malfunction might happen and cause DIPIPM erroneous operation. To
avoid such problem, line ripple voltage should meet dV/dt<+/-1V/us, Vripple<2Vp-p.

¥R RT3 1R / Detailed Package Outline Drawings

¢ u 9
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CONTROLLING DIMENSION : mm
. DIVENSION D AND E1 DO NOT INCLUDE MOLD
FLASH OR PROTRUSIONS. MOLD FLASH OR

PROTRUSIONS SHALL NOT EXCEED 0.010" [0.25mm]
DIMENSION "b1” DO NOT INCLUDE DAMBAR PROTRUSION.

“

DIMENSIONS IN MILLIMETERS
SYMBOLS
MIN. NOM. MAX,
A 6.90 7.10 7.30
Al 1.30 1.50 1.70
A2 5.50 5.60 5.70
b 0.80 1.00 1.20
b1 1.80 2.00 2.20
b2 0.30 0.50 0.70
b3 1.30 1.50 1.70
c === |0.50REF.| —==
D 52.40 52.50 | 52.60
E 30.80 31.00 31.10
e 7.32 7.62 7.92
el 6.30 6.60 5.90
e2 3.00 3.30 3.60
ed 1.48 1.78 2.08
ed 4.02 4.32 4.62
e5 3.26 3.56 3.86
eB 35.90 36.40 36.90
5.60 ===

E13. B3
Figurel3. Package Outline
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FEEFITHFMIT H215 B/Package Marking & Ordering Information

Device Marking

Device

Package

Reel Size

Packing Type

Quantity

XNS10S12FT

XNS10S12FT

IPM-DIP29

RAIL

10

The information provided in this document is believed to be accurate and reliable. However, Xiner assumes no responsibility for
the consequences of the use of this information. Xiner assumes no responsibility for any infringement of patents or of other rights
of third parties which may result from the use of this information. No license is granted by implication or otherwise under any

patent or patent rights of Xiner. The specifications mentioned in this document are subject to change without notice. This

document supersedes and replaces all information previously supplied.

WWW.Iinvsemi.com

WORLD HEADQUARTERS:

For technical support, please contact Xiner's Technical Assistance Center
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