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#iiR/Description

®  XNS25S12FT# JTrench FS-IGBTHIA, fiefit X2 H. ik BE AU A Il Ml phe 75 58, 386 s DO 23 3 2 A ol Ak o
XNS25S12FT 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.

®  XNS25S12FTith i L T S LA/ 2 A AU SEBUIR -G TP (EMD Rtk
XNS25S12FT Features Low Electromagnetic Interference (EMI) Characteristics Through Optimizing Switching

Speed and Reducing Parasitic Inductance.

®  XNS25S12FT M EARA I ORY AN LRS) LK I S ARIFEIGBTULAS, R Bl e M B R d it — 4 T KRGl S8 k.
XNS25S12FT 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.

®  XNS25S12FTW E @#HVIC, -4 i IRIGBTHMRAKZNFE 1, #E— BN T AL RGBTSR
XNS25S12FT 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.

®  MITHIM L AT AR A H A R R AT DA SR AL E
Each Phase Current of Inverter can be Monitored Separately Due to the Divided Negative DC Terminals.
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Features

* 1200V-25A 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
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Figurel. Package Overview
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ANt KBEE / Absolute Maximum Ratings

ﬁ&%ﬁ%ﬁﬁ(ﬁi’l‘lGBT, KaER 438 [ Inverter Part (Each IGBT ® Unless Otherwise Specified)

£55 /symbol 2% /Parameter TAE%AF/ Conditions el /Rating | EAfI/Unit
vV JAEP-NZ TA] ) FLVR P
PN . 900
DC Link Input Voltage
INAEP-NZ [ IRV T FELUE
Ven(surge) DC Link Input Voltage Surge 1000 v
AL HIAR- R SR 2 1R L
Vees Collector-Emitter Voltage 1200
FAANMIGBTAE UK F IR
+ <100°
*le Each IGBT Collector Current Tes100°C 25 A
=) Thit , -
Pc Hik_ e o Te=25°C, H/NiE i /Per one chip 150 w
Maximum Power Dissipation
4y
T IVE’”,"E , -30~125 °C
Operating Junction Temperature
#4I#B 4/ Control Part
-5 /Symbol ¥ /Parameter TAE%M/ Conditions HsEfE/Rating | PAHI/Unit
vV, ) EEL Y R Jiti TN ZEVe1-Ve, Vni-Vne Z 7] 25
b Control Supply Voltage Applied Between Vp1-Vnc, Vni-Vinc
—— - Jiti N 7EVurs-Vurs, Vves-Ves, Vwes-Vwes <[]
Vps ﬁlﬁ{ﬁﬁ EEE Applied Between Vurs-Vurs, Vvrs-Vvrs, 25
High-side Bias Voltage
Vwrs-Vwrs \%
Vin MG R HEAEINFIVNCZ TF] 10%Vp+05
Input Signal Voltage Applied Between IN and Vnc
v R4 R PR FEANFEV o Ve [H] .
FO . -1.0~Vp+0.5
Fault Output Supply Voltage Applied Between Vro and Ve
| B 4 LA Vo 7| AL I 7E BT 1 A
Fo Fault Output Current Sink Current at Vro Pin
v P AL AN HLH JE N 7ECINFIVNCZ [ N
Ne . . -1.0~Vp+0.5 \
Current Sensing Input Voltage Applied Between CIN and Vnc
#PH / Thermal Resistance
55 /Symbol 2% /Parameter T AE2%AF/ Conditions #5218 /Rating B4 7 [Unit
AR EE TAR AT T R ANIGBT
Rth(j-c)Q g A (D) EZT:;,IS:: under Inverter Operating 0.9
Junction to Case Thermal Resistance N °C/W
o) ! 597 85 TIEA 1151 FRD /
Rin(j-c)F Each FRD under Inverter Operating 1.62
Condition (Note 1)
¥ / Note:
LRTFEIEE (To MMES, 2WK2. /Forthe Measurement Point of Case Temperature Tc, Please refer to Figure 2.
BA RS [ Total System
55 /Symbol 2% /Parameter T AE2%AF/ Conditions #5218 /Rating B4 7 [Unit
B AR HL R L PR ] Vee=Ves=13.5V~16.5V, T=125°C, JEHA
Ven(proT) . . ) 800 v
Self Protection Supply Voltage Limit P, <2us
RLH SRR AR
-40°CSTI< ° 30~
Te Module Case Operation Temperature A40°CSTs 150°C 307125 o
NS
Ters AP 40~ 125
Storage Temperature
T 60Hz, EAZUE, 14M6H, ERIERESI 1
Viso R 60 Hz, Sinusoidal, 1 minute, Connection 2500 Vims
Isolation Voltage ) .
Pins to Heatsink

ARZ SR

RE

FSUEEARBRABNE, REAASZHEFY, EHTRMEDIATEUEARIES. B8, R, FHREH
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Control Terminals DIP-IPM

Groove

IGBT Chip position —| / [~
Fwi chip position— | [[[[] [] [] [ [J [J Tepoint  Heat sink side

Power Terminals

B2, RRNE R
Figure2. Tc Measurement Position

NC(29)
Vurs(1)
Vurs(2) P(28)

VP1(3) T VB1 |
Ur(4) HINL 4 HO1 |
vs1
Vves(5) b u@7)
V
VFB(G) x VB2 _, q
Vpy(7) HO? |
Ve(8) HIN2 Vo !
?
D)
Vwrs(9) V(26)
V 10
yaillz & veal
P1 4
Wp(12) HIN3 :'/:2 I
L ) W(25)
vce
V(13)
Un(14) LINL Lot
Vn(15) LIN2 ) NU(24)
Wy(16) LIN3
Fo(17) REF Lo2 ——|
CFO(18) g ——O NV(23)
CIN(19) CIN
Vne(20) com Lo3
Vni(21) NW(22)

B3, 51 RAASER (LA

Figure3. Pin Configuration and Internal Block Diagram (Bottom View)
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5| iR / Pin descriptions

B JIE/Pin Number | E[J14/Pin Name 2| J{i 3R /Pin Description

1 Virs High-Side Bia}s V(?Itage Ground for U-Phase IGBT Driving
R UAH BB b iy

2 Vors High-Side Biqs Vqltage for U-Phase IGBT Driving
R UAE SR 3] 1T S

3 Vor Common Bi‘as Voltage for IC and IGBTs Driver
] AL YR I 3

4 Up Signal Input for High-Side U Phase
2P B U Z A A\ i

5 Wis High-Side Bias Voltage Ground for V-Phase IGBT Driving
M VAE IR B M

6 Wes High-Side Bias Voltage for V-Phase IGBT Driving
VB VAR IR B IE i

7 Vos Cpmmon Bias Voltage for IC and IGBTs Driver
P AL YE I i

8 Vo Signal Input for High-Side V Phase
2B MR VARZ B A\ 3

9 Vies High-Side Biag Vo»ltage Ground for W-Phase IGBT Driving
B WAH B S i

10 Ve High-Side Bir{s Vo]tage for W-Phase IGBT Driving
PR WAH K B 1 i

11 Vor Cpmmon Bias Voltage for IC and IGBTSs Driver
) o YR AE iy

12 We Signal Input for High-Side W Phase
F 2 My WAH I 45 o\ S

13 Vo A PP
NTC Voltage

14 U Sigrnal Input for Low-Side U Phase
IR UAR I8 5 N\ i

15 Vi Sigrnal Input for Low‘-Side V Phase
B VARZ S\ I

16 Wa Signal Input for Low-Side W Phase
R WAHIZ B A\ i

17 Fo/CFO Integrated fault repqrting functiqh gnd the fault clear timer.

18 O IR EE FRFO LR HH 5 i b 7 IR A ) 8

19 CIN Capacitor fqr Shon—qirguit Current Detector Input
T i v VA B ) H A i

20 Vae Common Supply Ground
TS i

21 Vi Common Bias Voltage for IC and IGBTs Driver
P AL YS IE iy

29 NW Negative DC-Link Input for W-Phase
AR A B R S (WARD

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

o4 NU Negative DC-Link Input for U-Phase
WP A AU IR s (UAHD

o5 W Qutput for V\/I;Prﬁse
TR B WA AR S

26 v Output for V-Phase
AR BV AR it i

27 U Output for U-Phase
AR AR UAH 40 1 3

28 P Positive DC-Link Input
AR A B 1E S
N.C

29 NC 31

ARZ SR

RE

FSUBEARFRAIVME, REAAIZPEITFY, ETEMRNMARFUEARRES. Bl PFE. FESH
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H S A5 (1)= 25°C, veemves= 15 v, g [ Electrical Characteristics (ri= 25°C, Vee=Ves= 15 V Unless
Otherwise Specified)

ﬁ%%%ﬁ(%’l‘lGBT, Bk A ULEH) [ Inverter Part(Each IGBT Unless Otherwise Specified)

I A
5 /symbol Z4/Parameter LAEZ A/ Conditions B '{E HAE | BAE 3&{%
/Min /Typ /Max /Unit
v - RS AR R PR o Vo=Vos=15V, lc=25A, Tj=25°C, - 18 23
CE(SAT) Collector-Emitter Saturation Voltage Vin=5V Ic=25A, T)=125°C, _ 2.35 _ v
Ve FWDIE [ /& Vin= 0V, lc=-25A, - 2.0 2.5
FWD Forward Voltage
| B IR R SR A1 HLR VeesV Ti=25°C, - - 1 A
CES Collector-Emitter Leakage Current cemves Ti=125°C, _ _ 10
ton - 1100 -
Teon) - 900 -
HS torr - 900 -
Tc(orr) - 980 -
ter Ve Ven= 600 V, Vo= Vpe= 15 V, Ic=25 A - 80 -
I [ .
ton | M Vin=0V ¢35V, HUE G / Inductive Load - 1200 - ns
TC(ON) 900 -
LS torr 1000 -
Tc(orr) 1000 B
ter 100 -

#4134 / Control Part

BoME | RRME | BRRE | By

Symbol 2% /Parameter T Conditions
57 /sy 24/ FESAE/ min | e | fvax | fomit
| Ve AS LT Vo=15V, HEIITEV e/ FIVNCZ (] i 15 20 mA
ac Quiescent Vp Current Vin=0V Applied Between Vp1/Vn1 and Vnc ) )
N it N #E Vure-Vurs, Vvrs-V
Vsl 75 B 7 Vos=15 V, I TEVues UF-S, vFB-VVFs,
Ips ; Vwrs-Vwrs; Applied Between - 200 300 uA
Quiescent Vpg Current Vin=0V
Vurs-Vurs, Vves-Vves, Vwrs-Vwrs
Veon Vsc=0V, Vro Ll : 10KQZ5V EHi 4.9 - -
R AR H L
VioL Fault Output Voltage Vsc=1V, lro=1mA _ _ 0.95 v
Short Circuit Trip Level o
V. . N N Vp=15V (7F:2/Note2)(¥7)(Figure 7 0.475 0.5 0.525
SC(ref) s P37l T b (H2/ )(El7)(Fig )
Input Current
| y N Vin=5V - 1.0 1.3 mA
" i NS w
i1 A\ Up, Vo, We, Un Vg W I3 ][]
t L CIN=0V, VIN=0&5V 150 350 -
FILIN Input Filter Time at Up,Ve,Wp,Un,V,Wn
1 W ZE AR ) [
Tan PRI KT LRI | J‘ 650 850 1000
Shutdown Propagation Delay
ns
CIN# N JEY
Teinmin ANEE Van=2V 150 350 500

Input Filter Time CIN

CINFFOZEIR I [
Tro SIFOIERMTIA - 750 1200

Propagation Delay CIN to FO
IR B AR ) H S
Voo IR () VORI (R o3 | 104 | 115

R X Vp Undervoltage Protection Detection Level
Low-Side Undervoltage Protection

i Vo R FE ARG S A7 B P
uv F 5 10.2 114 12.6
bR (Figure 5) Vp Undervoltage Protection Reset Level

\%
IR B ARAAE I H,
Womo | Bl (F6) Voo KIERIPATIIET , 83 | 94 | 105
High-Side Und It Protecti Vpe Undervoltage Protection Detection Level
igh-Side Undervoltage Protection - =
uv, (Figgure 6) ) Voo X HiAR4 S 9.2 10.4 11.6
DBR Vps Undervoltage Protection Reset Level ) ) )
L g s L ok 55
tron Wy b ‘ R=2MQ, C=1nF - 175 - ms
Fault Output Pulse Width
Sul o B4 T T . .
Vin i S MV IV Z 1] 17 21 24
ON Threshold Voltage Logic High Level Anplied between IN and v
ST £ P P EHHEHT PP
Vi ) Ve 0.7 0.85 1.1
OFF Threshold Voltage Logic Low Level

7 / Note:
2.5 % AR YU F ARG, / Short-Circuit Current Protection is Functioning Only at the Low-Side.
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HEARE I ear g, wiesav / Bootstrap Diode Part(each Bootstrap Diode Unless Otherwise Specified)

£S5 /symbol ¥ /Parameter LAE2AF/ Conditions ﬁd\,ﬁ AAME | BAME 3%"
/Min /Typ /Max /Unit
ERHE .
Ve Forward Voltage 1;=300m A, Te=25°C - 0.9 - v
HRIE LR
Raso Resistance between VF=4V and VF=5V - 120 150 Q

WEENTC (B A $) BBfHS%/ Internal NTC — Thermistor Characteristics

5 /symbol ¥ /Parameter TAE% 14/ Conditions ﬁlj\_ﬁ RAME | BME qg@
/Min /Typ /Max /Unit
Ras EEIKE Tc=25°C, £5% tolerance - 47 - kQ
Resistance
Ri2s FBBJ.i Tc=125°C - 1.34 - kQ
Resistance
B B4 %1(25-50°C) +2% tolerance - 4050 - K

B-constant (25-50°C)

HEITIEXM | Recommended Operating Condition

4\
5 /Symbol 4 /Parameter TAE2AH/ Conditions BoME | SR | BOKE | RAL
/Min /Typ /Max /Unit
L E it N Jf
Von YRR EmﬂD-EP* N [A] 350 600 800
Supply Voltage Applied Between P and N y
Y s i) L YR PR T IITEVe1 /NN FIVNC (] 13.5 15 16.5
cc Control Supply Voltage Applied Between Vp1/Vn1 and Vne ) )
Vos lmﬂﬁﬂﬁm ‘ Eﬁtu-EVUFB'VUFS, Vvre-Vvrs, Vwrs-Vwrs; 135 15 165 v
High-Side Bias Voltage Applied Between Vurs-Vurs, Vvrs-Vvrs, Vwre-Vwrs
dvee/dy, 25 ] L R B B)) 4 i 1 V/us
dvpss/dt Control Supply Variation
97 11 AP L3 (BB X I ]
tdead Blanking Time for Preventing &AM NS 5 /For Each Input Signal 1 - - us
Arm-Short
PWMIH AT
f 40°C<Te < °C,-40°C<T) < ° - -
PWM PWIM Switching Frequency 40°C<T¢ < 100°C,-40°C<T, < 125°C 15 kHz
S fiti INTENU, Ny, Nw — VneZ [8] CELHERVRIE LD
LA 2 P IR ﬁtﬂ.ﬁu.f u, Nv, Nw — VncZ [H] /Ejﬁ{[ad%%r
Vsen . Applied between Ny, Ny, Nw — Vnc(Including -5 - 5 Y
Voltage for Current Sensing
Surge Voltage)
Ven= 600V, Vo= Vo= 15V, fpwm=5KHz - - 5.3
| A A P.F=0.8, Armms
° Output r.m.s current Sinusoidal PWM,
Te<100°C,Tj<125°C fewm=15KHz - - 3.6
T L b -20 - 125 °C
! Operating Junction Temperature
HUBRAS A4 %€ fB/Mechanical Characteristics and Ratings
/N
Z¥/Parameter T{E%H/ Conditions & J.{E R | BME ;ir;ﬁ'[
/Min /Typ /Max /Unit
LRI RENRET: M3 #1%0.78 N.m 0.59 ) 0.98 N
Mounting Torque Mounting Screw: M3 Recommended 0.78 N.m ’ ) )
AT DL Ela
Device Flatness See Figure 4 >0 ) 100 um
Hi
Weight 21 ) €

BERZERARYISRE L SERAFGRATINE, REALXIZHEFY, FEHARMNENATENEAERES]. B35, HE. EELE
HEBDAA. The copyright of this document belongs to SHENZHEN INVSEMI TECHNOLOGY CO., LTD. Without the written permission of the
company, no unit or individual is allowed to copy, modify, copy or disseminate all or part of the content in any form.

6/ 14



XinergeEsixk XNS3-PD-5083_Ver. 1.0

."65

iR RIRIRE

/?
— +{

e

Measurement position 71T 3mm

Heat sink side

RPN R I QR A

| |

Heat sink side

|

B4, FERENRME

Figure4. Flatness Measurement Position

4 heert B / Time Charts of IPMs Protective Function

Input Signal J

(4

glipiinl

— —
Protection RESET SET RESE
Circuit State i

UVCCR
Control o UV,oop 33; ?aa
Supply Voltage | 5/
a2 345 | Ea?
Qutput Current
ad
Fault Output Signal
I
p)

B5. RERY (&)

Figure 5. Undervoltage Protection (Low-side)
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Input Signal J ’_g—‘ L
¢
) A
Protection RESET SET RESET|
Circuit State —
UWWaer
b1 b5
Control Woes o
Supply Voltage | / ' b6
b2
b4 v ;
OQutput Current / \ [\/\ //\_M
<5
High-level (no fault output) i
A

Fault Output Signal

Bl6. RIERY (Fdi)
Figure 6. Undervoltage Protection (High-side)

Lower Arms J o Fjs—‘
Control Input ¢

@«
Protection ~
Circuit State SET RESET
Internal IGBT
Gate - Emitter Voltage «
AL

c1

Output Current

{| SC Reference Voltage

CR Circuit Time
Constant Delay

Sensing Voltage
of Shunt Resistance

bl ] -

Fault Output Signal c5

«
P

B7. AR AT (R

Figure 7. Short-circuit Current Protection (Low-side)
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5V line

§10kg DIP-IPM

Up,Vr,WpP,UN,VN,WN

PN
NN

O

MCU

Fo

PR BT P

7"]/37 O— Vnc(Logic)

A8, #EFEMMCUEO

Figure8. Recommended MCU Interface

Each wiring inductance should be less than 10nH
(Equivalent to the inductance of a copper patternin
dimension of width=3mm,thickness-

DIP-IPM 100 & m,length=17mm)

NU —o0—W—

NV )

NW4O—I\N\,—<

Shunt resistor \

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

Vnc

9. HEFRHI 2L L FELAT 2%

Figure9. Recommended Wiring Around The Shunt Resistor
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R25=47kQ15% B25/50=4050K+2% R25=47kQ+5% 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)
—40 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 48 16. 580 17. 795 19. 051 9l 3.4079 3.7729 4. 1665
37 1153. 607 [1297. 644 | 1456. 016 6 106.890 ] 114,538 | 122, 427 49 15.919 17.099 18. 320 92 3. 2966 3. 6520 4. 0356
—36 1082. 623 [1216. 220 | 1362. 886 7 101.862 ] 109.043 | 116. 439 50 15. 286 16. 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. 685 15. 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 14.110 15. 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. 560 14.612 15. 705 96 2. 8906 3.2105 3. 5569
-32 843.531 | 942.810 [1051.138 11 84.224 89.813 95. 533 54 13.035 14. 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 12.532 13. 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. 050 13.014 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. 589 12. 526 13. 505 100 2.5401 2.8284 3. 1416
—28 661. 798 816. 551 15 69. 924 74. 281 78.712 58 11.148 12. 059 13.011 101 2. 4602 2.7411 3. 0465
—27 623. 496 T67. 422 16 66. 786 70. 881 75. 040 59 10. 726 11.611 12. 537 102 2. 3831 2. 6568 2.9547
—26 587, 648 721.554 17 63. 805 67. 654 71.556 60 10. 321 11.181 12. 082 103 2. 3087 2. 5755 2. 8660
—25 554. 084 678. 711 18 60.971 64. 590 68. 252 61 9. 9340 10. 770 11.646 104 2.2369 2.4970 2. 7803
—24 522. 644 638. 674 19 58. 277 61. 679 65. 116 62 9. 5628 10. 375 11.228 105 2. 1676 2.4211 2. 6975
—23 493. 181 601. 245 20 55. 715 58.913 62. 139 63 9. 2071 9. 9964 10. 826 106 2. 1007 2. 3478 2.6175
—22 465. 559 566. 237 21 53. 278 56. 284 59.312 64 8. 8661 9.6333 10. 441 107 2.0361 2.2771 2.5402
—21 439. 652 533. 479 22 50. 959 53. 786 56. 627 65 8. 5393 9. 2850 10. 071 108 1.9738 2. 2087 2. 4654
—20 415. 344 502. 814 23 48. 752 51.410 54.077 66 8. 2259 8. 9508 9.7153 109 1. 9136 2.1427 2.3932
-19 392. 606 474,197 24 46. 651 19. 150 51.654 67 7.9253 8.6301 9. 3740 110 1. 8555 2.0789 2.3233
-18 371.245 447. 374 25 44. 650 47. 000 49. 350 68 7.6370 8.3222 9. 0462 111 1. 7994 2.0172 2. 2557
-17 351. 171 422. 225 26 42. 669 44. 954 47. 244 69 7.3605 8. 0266 8.7312 112 1. 7452 1. 9576 2. 1904
-16 332. 299 398. 634 27 40. 784 13. 007 45. 238 70 7.0951 7.7428 8. 4285 113 1.6928 1. 8999 2.1271
—15 314. 550 376. 497 28 38. 992 11. 153 43. 326 71 6. 8404 7.4702 8. 1376 114 1. 6421 1.8442 2. 0660
—14 297. 850 355. 716 29 37. 286 39. 388 41.504 72 6. 5959 7.2083 7.8579 115 1. 5932 1.7903 2. 0068
-13 282. 132 336. 199 30 35. 663 31. 706 39. 766 73 6.3611 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 71 6. 1357 6. 7150 7.3305 117 1. 5002 L. 6878 1. 8942
-1l 253.394 | 276.350 | 300.632 32 32. 648 34. 577 36. 530 75 5.9193 6. 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 5.7113 6. 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 5.5115 6. 0446 6.6125 120 1.3720 L. 5463 L. 7383
-8 216.207 | 235.031 | 254.857 35 28. 641 30. 412 32.211 78 5.3196 5. 8381 6.3911 121 1.3321 L. 5021 L. 6897
-7 205.196 | 222.825 | 241.362 36 27.429 29.150 30.901 79 5. 1351 5. 6395 6. 1780 122 1.2934 L. 4594 L. 6425
-6 194.807 [ 211.319 [ 228 657 37 26. 274 27.945 29. 649 80 4. 9577 5. 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. 7880 5. 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 4. 6248 5. 0896 5. 5870 125 1. 1848 1.3392 1. 5099
-3 166. 997 194. 786 10 23.120 24, 653 26. 222 83 4. 4679 4.9202 5.4047 126 1. 1510 1. 3016 1. 4684
-2 158. 735 184. 765 41 22. 164 23. 653 25. 179 84 4.3170 4. 7572 5.2292 127 1. 1182 1. 2653 1.4282
-1 150, 925 175. 314 12 21.251 29. 698 24,182 85 4.1717 4. 6002 5. 0600 128 1. 0864 1. 2301 1. 3892
0 143. 542 166. 397 43 20. 381 21. 786 23,229 86 4. 0320 4. 4491 4. 8971 129 1. 0557 1. 1960 1.3514
1 136. 564 157.986 44 19. 549 20.914 22.318 87 3. 8975 4. 3036 4. 7400 130 1. 0260 1. 1629 1. 3148
2 129. 962 150. 045 45 18.755 | 20.081 | 21.447 88 3.7681 ] 4.1634 | d4.5887
A10. R-TR
Figure 10. R-T Table
4.0
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0 10 20 30 40 50 60 70 80 90 100 110120 130 140 150
Tm(C)
BJ11. Vru vs Trus VrniEid9.76 KQ (1%, 100ppm)HI B BH ERiE 3.3/ Vop, HEFEBEEREIN1%
Figurell. V4 vs Tt with V4 pin pulled up to Vpp with a 9.76KQ (1%, 100ppm) resistor
at 3.3V, 1% variation in Vpp is assumed.

BERZERARYISRE L SERAFGRATINE, REALXIZHEFY, FEHARMNENATENEAERES]. B35, HE. EELE
HEBDAA. The copyright of this document belongs to SHENZHEN INVSEMI TECHNOLOGY CO., LTD. Without the written permission of the
company, no unit or individual is allowed to copy, modify, copy or disseminate all or part of the content in any form.

10 / 14



XinergeEsixk XNS3-PD-5083_Ver. 1.0

NC(29))
VI 1ES (l)
WViea(2 > P(ZB)(
C1D1C2 4 J
i IVp1(3) VBL
Ci
Up(4) HINL HO1 I
VS1
Vies(5) L V@S
Vyca(6 — )
C1D1cC2 2
Voa(7) VB2
Z v HINZ Ho2 I
VS2 >
46
1 @) < ND
VB3 J
MCU HO3 | +
HIN3 VS3
T—o—"ﬂ@()— c3
3.3V
—VCC
Lo1 p———
LIN1
LIN2 NMR4)—
LIN3
REF LO2 |———
RCIN
T ARA—E CIN
e ICIN(lQ)
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Ci} b1 €2 TVNl(Zl) level fluctuation and malfunctionJ /
b M c
D
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{o input signal and cause IGBT malfunction.
A A

- = NI — =
Control GND wiring Power GND wiring

B12. BN F F %
Figurel2. Typical Application Circuit
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¥ / Note:
LAEFEAE IR LIRS E —AREDL (24VIAW) , B IR B EHIERIPM.
It is recommended to insert a Zener diode D1 (24V/1W) between each pair of control supply terminals to prevent surge destruction.
2MNIER R, FHEPHS.4KO. T e, RO REAELAE M AR EL (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 R DR A, RO R REAERIRIAICA J 1Lk
To prevent errors of the protection function, the wiring of B, C and D point should be as short as possible.
AEFIR ORI R T, R1CA (VIR TR) 8 2R AELS ~ 2.0 ps RV A BEAT I 9%
In the short-circuit protection circuit, please select the R1C4 time constant in the range 1.5 ~ 2.0 ps.
5. AN A HRR AT AR AT P A K S e . (CLe IREERFESRF, ARRrERF: C2: 0.22u-2uF, IRPBERHVELF, SAMELF)
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. 0B ILIRVERIBIR, RLRAT RE4R I IEDL 2R FIP & GND 51 IR %Lk, HEFETEP & GND SIMaf#/H0.1 ~0.22 v F HmMILEKHEZC3.
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.
TSR ARMREET, JLFHAR T 4ERE. EXEHT, MCU 4k it 2 N A LW HIHEE .
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 D) 2 R Z 3 HF AR, AT — SINL
It is recommended to connect control GND and power GND at only a point N1 (near the terminal of shunt resistor).
9 NERIRENE, AL By CATZRRIR nIBEMIHE
To prevent malfunction, the wiring of A, B, C should be as short as possible.
10.D S A% FEIE MR B B o 248 H — NS, NU, NV, NW =AM 1 R AR SR . 7200 ks B IR 2 U I 2 e 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.FO/ICFOR&EHMRITHE, T T bl LR FIMCURHIFRE (BVE3.3V) , IroIRATHEIT 1mA.
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, (e A P T INAE A% 1 FELUR B2 RRICIRENE, SEUPMESRIZAT . Jyilk e ix AR, 8 R 2 dV/idt<<+/-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.
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#EEE 3K / Detailed Package Outline Drawings
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Figurel3. Package Outline
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HHEEFTHRAIIT H245 B /Package Marking & Ordering Information
Device Marking Device Package Packing Type Quantity
XNS25S12FT XNS25S12FT IPM-DIP29-DBC Tube 10

JRA 5 /Revision history

Revision Changes Reviser Checker
1.0 HIRR R AT AR A

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.

For technical support, please contact Xiner's Technical Assistance Center
www.invsemi.com

WORLD HEADQUARTERS:

RN BE SR ARG R T
Shenzhen invsemi technology co.,Itd
IGBT_IPM_PIM_HVIC RYIIEBEFSERAFRAE] (invsemi.com)
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