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#iiR/Description
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XNS50S12E6 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.

®  XNSS50S12E6itH i Lk T S B AN/ Ar 2 U SEBUIR - IE TP (EMD) Rtk
XNS50S12E6 Features Low Electromagnetic Interference (EMI) Characteristics Through Optimizing Switching

Speed and Reducing Parasitic Inductance.
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XNS50S12E6 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.

®  XNS50S12E6N B mi#EHVIC, FEAtTe el ilRIGBTHHMRIKANRE 77, #E— L4/ T A RA R THIEAE R
XNS50S12E6 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.
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Each Phase Current of Inverter can be Monitored Separately Due to the Divided Negative DC Terminals.
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Features
* Integrated 600V-50A 3-Phase IGBT Inverter Bridge and

Control ICs for Gate Driving and Protection

Shoot-through prevention

Extremely low Thermal Resistance based on DBC (Al203)
structure

Built-In Bootstrap Diodes with current limiting resistor and
dedicated Vs Pins

Separate Open-Emitter pins from Low-side IGBTs for
Three-Phase Current Sensing

* Under-voltage lockout(UVLO). Short-circuit current

protection(CIN) and Temperature monitoring output(Vor)
Programmable fault clear timing and enable input
Isolation Voltage Rating : 2500 Vrms/1min
Single-Ground Power Supply

Applications

* Motor Control — Home Appliance / Industrial Motor

E1. BN

Figure1. Package Overview
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%Xt KBEE | Absolute Maximum Ratings

AT SIS (26 MGBT, Wdk5 4 5:99) I Inverter Part (Each IGBT ® Unless Otherwise Specified)

£55 /symbol 2% /Parameter TAEZ%AF/ Conditions B (8 /Rating BALT /Unit
vV TAEP-NZ TAJ ) HLVR F
PN . 450
DC Link Input Voltage
Vv INAEP-NZ [ YRR T FELUR 500 v
PN(Surge) DC Link Input Voltage Surge
v AL HIAR- R SR 1] L 600
CES Collector-Emitter Voltage
FAANMIGBTAE UK FI IR
+ =25°
*le Each IGBT Collector Current Te=25°C, >0 A
P AN : WA F 7
tlep BAANIGBTAR HIAR I 5 HI Tes 25°C, PW < 1ms 100
Each IGBT Collector Peak Current
R IhEE N .
Pc Hij( ikt o Tc=25°C, HL4Nits i /Per one chip 139 w
Maximum Power Dissipation
]
T *LfF’”fm _ -40 ~ 150 °C
Operating Junction Temperature
#4I# 4> / Control Part
%55 /symbol 2% /Parameter T fE2%1F/ Conditions e {H /Rating B4 LT /Unit
vV, ) EEL Y R Jiti TN EVe1-Ve, Vni-Vne Z 7] 20
° Control Supply Voltage Applied Between Vp1-Vnc, Vn1-Vnc
N 'EVurs-Vurs, Vvre-Vves, Vwrs-Viwes < [B
V %gﬁ{ﬁﬁ EE,H—E Eﬁbﬂf UFB-VUFS, VVFB-VVFS, VWFB WFSZ]?
DB X . R Applied Between Vurs-Vurs, Vvrs-Vvrs, 20
High-side Bias Voltage
Vwes-Vwrs \Y
Vin NG5 L HEAEINFIVNCZ TF] L 03~Vp+0.3
Input Signal Voltage Applied Between IN and Vnc
Vv i e L VR PR i INTEFORNVNCZ [8]
FO i -0.3~Vp+0.3
Fault Output Supply Voltage Applied Between FO and Vnc
| [t N FO 5| DAL IR ¥E R 1 A
Fo Fault Output Current Sink Current at FO Pin
TR - — I
Ve %ﬁMEﬁuA%Hi MMWEuNﬂvmémJ 03~Vo+0.3 v
Current Sensing Input Voltage Applied Between CIN and Vnc
HEEREI oo~ wiEsavm) / Bootstrap Diode Part (Each Bootstrap Diode Unless Otherwise Specified)
S /Symbol Z¥/Parameter TAEZ% M/ Conditions e B /Rating | PASIL/Unit
RREE KA R
Verws Maximum Repetitive Reverse Voltage 600 v
EJA] HLIAL
* — o
les Forward Current Te=25°C 05 A
B A (D
* —_ o
Iee Forward Current (Peak) Te=25°C, PW < 1ms !
- 4k9R
T, I1’F,D_ﬁm _ 40~ 150 o
Operating Junction Temperature
#PH / Thermal Resistance
55 /Symbol Z¥(/Parameter T.E%MF/ Conditions U E{H /Rating B4 LT /Unit
] s AR ZE TAR AT T (5 ANIGBT
: A SRR E (3
Rehioa J::r‘w‘(‘:\tijo:ff:(“:fe '(I'Sz:rial Resistance Each IGBT under Inverter Operating Condition 0.9 oc /W
ARG TAE A T IS SFRD
Rth(j-c)F (Notel) £ X n 2.7
ach FRD under Inverter Operating Condition
V£ / Note:

LRTFEMHIRE (To WSS, K2,

2. bRiE"* I i FAE B AR R . /Marking “*”is calculation value or Design Factor.

AR BRI

TNt

/ For the Measurement Point of Case Temperature Tc, Please refer to Figure 2.

FREBARERAFIE, RERQ T A, AR AL LA NS EMERTE 6] B 3. 1eie

MR W% . 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.
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BARY [ Total System

£55 /symbol 2% /Parameter TAEZ%AF/ Conditions B 5E (8 /Rating BALT /Unit
v H AR L F R BR A Vo=Vpe= 13.5V ~ 16.5V, T= 125°C, JEHE 400 v
PN(PROT) Self-Protection Supply Voltage Limit %, < 2ups
Tc e . -40°C <T)<< 150°C -30~ 125
Module Case Operation Temperature oc
TR IE ~
Tste Storage Temperature -407125
60Hz, IEFZYE, 1575, ERFEARTIG]
Viso A5 FEE 60 Hz, Sinusoidal, 1 minute, Connection 2500 Vrms
Isolation Voltage ) .
Pins to Heatsink
Control Terminals
ﬁﬂﬂ‘ﬂﬂﬂﬂﬂ g fan faf af g (g T Bl
] IE { i| |
OJ ~—~—— O / Groove y jii; q
© © Jq \
23,39mm
Heat sink side
TC point
|
Ll W W W R —
Power Terminals
B2, RRNUER
Figure2. Tc Measurement Position
ABREERUARYIS G R BEART R AT IH, RERARZFEEFA, ALFRLAENAAFEMEMEAEH . B, 22, EHhe

HBELH 2 W% . 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.
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5| B#R / Pin descriptions

5| 15/Pin Number | 3[4 /Pin Name 3| B4R /Pin Description

1 Virs High-Side Biqs Vgltage Ground for U-Phase IGBT Driving
R UAH BK B b i

2 Vurs High-Side Bizis Vgltage for U-Phase IGBT Driving
R UAE SR 3] 1T S

3 Vs 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 S AR\ i

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

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

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

8 Ve Signal Input for High-Side V Phase
2B M VARZ B A\ 3

9 Virs High-Side Biag Voltage Ground for W-Phase IGBT Driving
B WAH AKX S i

10 Virs High-Side Bia:s Vo]tage for W-Phase IGBT Driving
PR WAH K B 1 i

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

12 We Signal Input for High-Side W Phase
F 2 My WAH 245 o\ S

13 Vor Temperature Output Voltage
i 52 i A

14 Un Sigrnal Input for Low-Side U Phase
IR UAH I8 i N\ i

15 Vy Sigrnal Input for Low-Side V Phase
VAR S A

16 Wa Signal Input for Low-Side W Phase
SRR WAHIZ B A\ i
Fault Output/Enable Input

7 FO/EN 555 4 i

18 CFo Fault g]ear Fime s\et‘ting
Faultfs -5 52 for i 1] B4 N\ 51

19 CIN Capacitor for Short-Circuit Current Detector Input
T B ) L RS N i

20 Vae Common Supply Ground
SRE S M

21 Vi Commgn Bi‘as Voltage for IC and IGBTSs 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-I\.ink !nput for V-Phase
WAR A B IR SO (VD

24 NU Negative DC-Link Input for U-Phase
AR A B IR S (UARD

o5 W Qutpuﬂt for V\//:Prlise
AR ZRWAH Y H it

26 Vv Output for V-Phase
AR AV AR it o

27 U Output for U-Phase
AR s U i 4 it

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

29 NC 31y

ABREERUARYIS G R BEART R AT IH, RERARZFEEFA, ALFRLAENAAFEMEMEAEH . B, 22, EHhe
MR W% . 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.
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NC(29)
Vurs(1)
Vurs(2) P(28)
Vei(3) VB1 J
Up(4) HIN HO1 %
vs1
Vyes(5) = u(27)
Vves(6) ] g
Vei(7) :22 _i
Vp(8) HIN2 vs2
Viurs(9) Vize)
Vars(10) ves|
Ve1(11) HO3 ]
We(12) HING |
vs3 i W(25)
Vo‘r(13) VOT
—VCC
Un(14) LNt to1 — G
Vn(15) LIN2 NU(24)
Wn(16) LIN3
Fo(17) IFO LO2 «'
CFo(18) cFo O NV(23)
CIN(19) CIN
Vne(20) com LO3
Vni(21) NW(22)

A3.

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

51 A A YRR (AR D

H SR ME (1= 25°C, Vo=voe= 15v. el | Electrical Characteristics (1= 25°C, Vo=Vos= 15V, Unless Otherwise

Specified)

AR BRI A (6 MGBT, ka3 | Inverter Part(Each IGBT Unless Otherwise Specified)

F¥5 /symbol ¥ /Parameter TAEZ%H/ Conditions BAME | REUE | ROKE | A
/Min /Typ /Max /Unit
Veesan £ AR - R 1‘)} kbl EE'JE Vo=Vos= 15V, le= 50A, Ty= 25°C, - 19 23
Collector-Emitter Saturation Voltage Vin=5V lc= 50A, T)= 125°C, - 2.1 - v
FWDIE A D
VEec FWDVFOTNLEri:Voltage Vin=0V, Ic=-50A, - 1.5 1.8
Ices = LE*&-Z{%‘H‘& P Vee=Vces T=25°C - - ! mA
Collector-Emitter Leakage Current T= 125°C, _ _ 10
ton - 1500 -
Tcon) - 1100 -
HS torr - 1300 -
TC(OFF) - 1250 -
ter FFICHT (] Ven= 400V, Vp=Vps= 15V, Ic= 50A - 120 -
ton Switching Parameters Vin= 0V <> 5V, HE G /Inductive Load - 1600 - ns
Tcon 1100 -
LS torr 1400 -
TC(OFF) 1350 -
trr 160 -

ABREERUARYIS G R BEART R AT IH, RERARZFEEFA, ALFRLAENAAFEMEMEAEH . B, 22, EHhe
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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.
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#4362 | Control Part

RAME | SBME | BOKE | B

Symbol 2% /Parameter T Conditions
5 /sy 4/ Ve At/ min | iy | max | fonit
| VoiffiAs LI Vo= 15V, M IITEVe1, VN FIVNCZ [H] 12 135 15 mA
ac Quiescent Vp Current Vin= 0V Applied Between Vps1, Vi1 and Ve ) ) )
I EVurs-Vurs, Vvrs-Vrs,
| Vosiffi s LI Vpe= 15V, Vwre-Vwrs; 70 %0 110 A
be Quiescent Vpg Current Vin= 0V Applied Between Vurs-Vurs, "
Vvre-Vvrs, Vwre-Vwrs
v Vsc= OV, Veo L : 10KQZESV - H 4.9 - -
FoH B R e
VroL Fault Output Voltage Vsc= 1V, lro= 1mA ) B 0.95 y
Short Circuit Trip Level . .
V. i . . Vo= 15V ({33 / Note 3)(/&l7 / Figure 7 0.39 0.48 0.55
Srefl | g g ke T o= 15V (73 / Note 3)({117 / Figure 7)
Input Current
| N Vin=5V 0.7 1.00 1.50 mA
" 60\ A "
85\ Up,Vp, W, Un, Vi WNJEE I [
triun 81\ Up Ve W, U Vo W 2 Vsc= OV, Vin= 085V 200 300 400
Input Filter Time at Up,Vp,Wp,Un VN, Wi
. 1l T Y 20 | 200 ]
FILEN Fault high filter time ns
S T TR
Tsc RP KETILIRR 7] 400 600 800

Shutdown Propagation Delay

- - > Vsc= 1V
CINE|FOZEIR I [
Tro FI|FOREIR I [A] 300 460 720

Propagation Delay CIN to FO
Vo R R ARAF 600 B~

Vouv- LZTZL?&Z;SE;; Protection Vp Undervoltage Protection Detection Level 103 11.4 125
Vouvs (Figure 5) Vo R AR LI P _ 10.8 11.9 13
Vp Undervol\tags‘e Protection Reset Level v
Vpsuv- EHR R RS (Ee) Voo IR HL LY . . 9.9 11 12.1
High-Side Undervoltage Protection VDB/lﬁJndervo‘ItageiProt/echon Detection Level
Vosuv+ (Figure 6) Vo RERRPHAAE 104 115 126
Vpe Undervoltage Protection Reset Level
137, oA 3,
trop ziﬁfﬁ”ﬁme Width Cro= 22nF (754 / Note 4) 18 2.4 3 ms
Vi AT R - _ 200 ]
Input ON Threshold Voltage Jiti INZE INFI Ve 2 [8] v
Vi i N S T 1A L Applied between IN and Vnc ) 125 i
Input OFF Threshold Voltage
Vor ;ﬁimgz%r‘::té?utput Voltage 1= 25°C 0.98 116 135 v
71 / Note:

3. B LR [FI ME T L R M./ Short-Circuit Current Protection is working on the high and Low-Side at the same time.

A 4RO AR B R AR %, SR(E SOt . AN ORY LU FO HH A kh S FEAR AN [ PERUAIE IR ARG, PO HE ki 5 R F — AR E 1)
B PN — RIS R B CRo T BAIT) FR A E 1 B8 S o (Trop=55ps +0.12ms/nF*Cro), {EFERNERIELHFET, WSS FORFHH, BRI E I IRARE
({EL 5/ NFORK B P A I CFoFi 5 FRIES ) o

Fault signal FO outputs when SC or UV protection works. Fo pulse width is different for each protection modes. At SC failure. FO pulse width is a fixed width which is
specified by the capacitor connected to CFO terminal. (Trop=55us + 0.12ms/nF*Cro), but at UV failure, FO outputs continuously until recovering from UV state.(But
minimum FO pulse width is the specified time by Cro.)

Qzﬁ:&%%ﬂﬁ(ﬂiﬁ\:ﬁmy AR A W) / Bootstrap Diode Part(Each Bootstrap Diode Unless Otherwise Specified)

55 /Symbol Z¥(/Parameter T.E%MF/ Conditions ﬁd\,ﬁ HEME | BRE qi;ﬁ"z
/Min /Typ /Max /Unit
Veg IEFI K Ir=0.1A, Tc= 25°C - 4.5 - Y

Forward Voltage

/=L
tie e aale . l;=0.1A, Tc= 25°C - 80 -
Reverse Recovery Time
£ 3K AL P

R Vr1= 4V, V= 5V 20 30 40 Q
BSD Resistance between Vi= 4V and Ve= 5V o "

ABREERUARYIS G R BEART R AT IH, RERARZFEEFA, ALFRLAENAAFEMEMEAEH . B, 22, EHhe
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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.
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HHF TIE%MH | Recommended Operating Condition

£55 /symbol 2% /Parameter TAEZ%AF/ Conditions ﬁd\,ﬁ #LME | BAE Q%;
/Min /Typ /Max /Unit
LER/LENES I EPFINZ [
Ven Supply Voltage Applied Between P and N 300 400 v
Vv 25 1) EEL Y5 L Jiti INZEVe1-Vine, Vni-Vne Z 8]
D . 135 15 16.5
Control Supply Voltage Applied Between Vp1-Vnc, Vni-Vic
Vos %—ﬁ%ﬁ}j—: . E{Ej}u'?ZEVUFB'VUFS; Vvre-Vvrs, Vwrs-Vwrs; 135 15 165 Vv
High-Side Bias Voltage Applied Between Vurs-Vurs, Vvrs-Vvrs, Vwrs-Vwrs
dvo/ds, 5 ] L VR I B)) 1 i 1 Vs
dypgs/dt Control Supply Variation M
AT
Vinon Logic high level Jiti INAEINAI Ve Z 8] 2.5 ) Vo v
WK Applied between IN and Vnc
ViN(oFF) Logi 0 - 0.8
ogic low level
97 1 AP L@ (BB X B[]
tdead Blanking Time for Preventing BN N5 5 /For Each Input Signal 1 - - us
Arm-Short
I LES
frwm PWM%?%D\.K -30°C <Tc< 125°C,-40°C <T,< 150°C - 20 kHz
PWM Switching Frequency
N o Lop s HEAITENY, Ny, NwHIVNeZ 8] CELFE IR I HL D
3 £ i 3 )y 'y
Venp ui‘.a?%éitﬂ Hﬁ;ujc, . Applied between Nu, Nv, Nw and Vnc (Including -5 - 5 Vv
Logic ground variation
Surge Voltage)
yH BF
Te I{’Ehm-’; 30 B 125 oC
Operating Temperature
B4 RI% 24 | Mechanical Characteristics and Ratings
PN . B/ME | BAME | BKE | B
Z# /Parameter TYE2% M/ Conditions Inin ve ax | Junit
o ey H
kéﬁﬁ k%%J.MS #10.78 N.m 0.59 i 0.98 N
Mounting Torque Mounting Screw: M3 Recommended 0.78 N.m
AP .4
Device Flatness See Figure 4 -0 ) 100 Hm
Hi
Weight 214 ) &
B8 A0 o 0f AR A0 ANAAAEAA
@) g J J
O O
N 0 (0
¥ N Measurement [position R
L
@ D
L]

Heat sink side

T

ABREE AR

L%J

L i T

-+

B4, PEEURAE

Heat sink side

Figure4. Flatness Measurement Position

= Al

TR FEEARFRAFIH, RERAR 2B, ALFRLAENMAAFEMEMEAEH ., B, 922, EHhE
MR W% . The copyright of this document belongs to SHENZHEN INVSEMI TECHNOLOGY CO., LTD. Without the written
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&
AT
Input Signal J ‘ L
F_’rot_ectlon RESET SET RESET]
Circuit State
Weer
Control « UVeeo a3 gaﬁ'
Supply Voltage i 5/
2z 34! Ea?
Output Current
ad
Fault Output Signal
] (C
P

B5. RERY (K3

Figure 5. Undervoltage Protection (Low-side)

Input Signal J ’_g—‘ L
¢
) A
Protection RESET SET RESET|
Circuit State —
UVier
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

&l6. RERP (Fidm)
Figure 6. Undervoltage Protection (High-side)

AR ZE AR G PR BARE R A G TH, RERNF WA, ALMTRA A AANG UMEMERZH Bk, PR, LHhe
HBELH 2 W% . 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.
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Lower Arms J o Ffj—‘
Control Input ¢

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

Output Current

{| SC Reference Voltage

CR Circuit Time
Constant Delay

Sensing Voltage
of Shunt Resistance

Sl

Fault Output Signal c5

«
P

B7. B HEARRY (R

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

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

DIP-IPM 100 1 m,length=17mm)

NU4O—’VV\,—<

NV —o0——W\—s—o0
Ve
NW ——O—————-—-\A\\—1

Shunt resistor

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

B8, HEFE K0 I FEFHATER

Figure8. Recommended Wiring Around The Shunt Resistor

A BB ERURIRIIEG B SR ART IR AR, RERQF BT, FARL RN AN FUMEMEAE N Bk, $E. LHe
MR W% . 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.
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5V line
DIP-IPM
10KQ
_ UP!VP’WPsUNystWN
LAty i * {>
O FO
; u Vnc(Logic)
Input Output
High side | Low side
HIN | LIN | CIN | EN IGBT IGBT u,v,w FO
1 0 0 1 ON OFF P OFF
0 1 0 1 OFF ON NU,NV,NW OFF
0 0 0 1 OFF OFF High Impedance | OFF
1 1 0 1 OFF OFF High Impedance | OFF
x x 1 x OFF OFF High Impedance | ON
x x 0 0 OFF OFF High Impedance | OFF

B9. HEFEKIMCUE: O EER
Figure9. Recommended MCU Interface and The Truth Table

ABREERUARYIS G R BEART R AT IH, RERARZFEEFA, ALFRLAENAAFEMEMEAEH . B, 22, EHhe
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Built in Bootstrap Diode Ve-Ir Characteristic

voT (V)
S i e L R SRR

0 S N0 N R

A B AR BRI

E10. WE B _RERE (GLRED

14 15

VF (V)

Figure10. Built in Bootstrap Diode Characteristics (Typ.)

-7 nax

27 A TYP
s _| MIN

S N = Y 0 O

co
ha i
-
31
ns

60 70 80

mE (C)
E11. VorfIiEE £

Figure 11. Temperature Profile of Vor

90 100

110

120

et FUBEARGIRAR A, RERRAF AR, FAAN LN AR UMEMEREZH, B &, e
HBELH 2 W% . 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.
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NC(29)
N P(28
C1 D1 C2 d
VB1
HIN1 HO1 %
Vs1 L) V&S
C1 D1 C2 VB2 i
J
HO2 —]
HIN2 L
VS2 Py (26) 1
Vwes(9) N M
7 Vwes(10)
C1D1C2 N
MCU - el - ]
cz2l HO3
1 wp<1 2) HING — +
VS3 ® W(25)~ c3
VOT(1 3) VOT
33VorsV L
®—VCC
N(1 4) LIN1 Ho1
LIN2 N J(24)<)7
Fo(17) /FO LO2 %' @
Fo(18) CFo Ma)()
ic5 B ICIN(19) CIN
T < IVNC (20) com tos————]
/7L = ¥ = Long wiring here might
21 NW(22 cause shprt circuit failure
Cc1 D1 C2
< "
15V C
wbC
D
i f " Long wiring here might cause SC .
/@Oinn%i’:%:g:-:ng dhg;isrgl?gthrenmzzi (?ﬁ()(ljff] Eevel fluctuation and malfu nction%v Shunt reslstor%
A

- -
Control GND wiring Power GND wiring

12, SE7UR A Rk
Figure12. Typical Application Circuit

ABREERUARYIS G R BEART R AT IH, RERARZFEEFA, ALFRLAENAAFEMEMEAEH . B, 22, EHhe
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7 / Note:

AR IR IR R D (24V/IW) , Bl IR B E BERIPM.
It is recommended to insert a Zener diode D1 (24V/1W) between each pair of control supply terminals to prevent surge destruction.

2 NIER R, THiHBHSKQ. Jy T ki, R ARG AN IR EL U T2-3em) .
Input logic is High-active. There is a 5KQ 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 AT REAERIR1AICA J 1Lk
To prevent errors of the protection function, the wiring of B, C and D point should be as short as possible.

4 FERHRI R, R1CA DA HONAET.5 ~ 2.0 us (V5 AT E#%.
In the short-circuit protection circuit, please select the R1C4 time constant in the range 1.5 ~ 2.0 ps.

5. AN AR AT REHEEIT P A IR S e . (C1: IRBERHERF, BURRHERF: C2: 0.22 ~ 2uF, RERFIELS, SERKHELD
Each capacitor should be mounted as close to the pins of the product as possible. (C1: good temperature, frequency characteristic electrolytic
type and C2: 0.22 ~ 2pF, good temperature, frequency and DC bias characteristic ceramic type are recommended.)

6. A7 LRI BEIR, RO T REAE R G I A FIP & GND 51 ff%EL. HE#/EP & GND SIAINEMHO0.1 ~ 0.22 uF MIEi/EEACS,
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 yF between the P & GND pins is recommended.

TAESMEABRRES, IR T 488, AREELT, MCU Mgk fiat (8] N B A 2% e .
Relays are used at almost every systems of electrical equipments at industrial application. In these cases, there should be sufficient distance
between the MCU and the relays.

8. AN T2 M RIZ A AR, HHZE T — RN,
It is recommended to connect control GND and power GND at only a point N1 (near the terminal of shunt resistor).

9 NMERIRENE, AL By CARLERIR A HERIME
To prevent malfunction, the wiring of A, B, C should be as short as possible.

10.D A RIZEEIE U B o 2448 — N0 FBPEES . NU, NV, NW =AM 1 R SR . 700 vk B UG 2 B IR 233 LB
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.

1. FOREHMITE, TEMBMH ERFIMCURHERE (BVE3.3V) , I AL 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 TmA.

12.FOf5 5 1 G A7 Jik 56 b 5] i) LAJE I 1 42 7ECFO 51 15 GND (1] (1] B 2 HEAT AR AR, o
FO pulse width can be set by the capacitor connected to CFO terminal.

13, A FE T I AE BB R L2 BICIRENE, SBUPMETRIZAT . NBEGIXAE, #Eii B R Z dV/dt<+/-1V/ps, Vripple<2Vp-p.
If high frequency noise superimposed to the control supply line, IC malfunction might happen and cause IPM erroneous operation. To avoid such
problem, line ripple voltage should meet dV/dt<+/-1V/us, Vripple<2Vp-p.

ABREERUARYIS G R BEART R AT IH, RERARZFEEFA, ALFRLAENAAFEMEMEAEH . B, 22, EHhe
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¥ B 3:1£ A | Detailed Package Outline Drawings
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2TIT U T W 0T Wy i . :
‘l: ] J E g COMMON E s COMMON E‘ = COMMON

iy = e — T z M| Dimensions millimeter z M| Dimensions mitlimeter | 2 | M | Dimensions milimeter
ﬂ'EMmNomMaxﬁ'gMinNomMaxg‘meNomMax
1 A 540 5.60 580 | 22 |D13 = - 0.1 43 | ed4 | 280 3.30 3.80
2 | Al | 230 250 270 | 23 |Di4| 1.00 120 140 | 44 | &5 | 280 3.30 3.80
3 |A5 | 125 1.55 1.85 24 |D16| 132 1.62 192 | 45 | e6 | 610 6.60 7.10
4 | A6 | 2.90 3.10 330 (25| E | 3070 | 31.00 | 31.30 | 46 | €7 | 7.12 7.62 8.12
‘ 5 b 1.00 26 | E3| 155 1.75 195 | 47 | L 1200 | 1270 | 1340
| 6 | bl 0.60 77 | B6| 720 | 740 | 760 | 48 | L1| 660 | 7.10 | 760
1 7 | b2 2.00 28 | E7 | 1530 | 1550 | 1570 | 49 | Q 90° 90° 95°

\ 1 8 | b3 1.00 20 | E8 | 3540 | 3590 | 3640

. 9 | m 0.50 30 | B9 | 1720 | 17.70 | 1820

10 | b5 = 1.50 - 31 |E10| 17.20 17.70 | 1820

1 | C 0.40 0.50 060 | 32 |B13| 135 1.50 1.65

12 | D | 5220 | 5250 | 52.80 | 33 |E14| 1330 | 13.50 | 13.70

13 | D1 | 45.80 | 4600 | 4620 | 34 |E15| 12.58 12.78 | 1298

14 | D2 | 31.98 | 3228 | 3258 | 35 |[El6| 995 10.15 | 1035

‘ T 15 | D3| 3018 | 3048 | 3078 | 36 |E17| 2.00 220 2.40

s =i 16 | D4 | 3970 | 39.90 [ 40.10 | 37 (1) 11.90 | 1220 | 1250

'&‘ _J \,ﬁ i T T T!Lg = ' 17 | D7 [ 13.94 | 1424 | 1454 | 38 kElQ] 3.80 4.10 4.40

iil_l T i} l 18 (D8)| 275 3.05 335 (39 | e 128 1.78 228

! - L J 19 (09| 275 | 305 | 335 |40 el | 306 | 356 | 3.76

J_II:':'] 5 1 e etk 20 [p11| 174 | 204 | 234 |41 |e2 | 382 | 432 | 482

e 21 pD12| 220 240 260 | 42 |e3 128 1.78 228

rla}utlj
/ NOTE:
b 1.¥RE " RNAHEERT
A 2.4FE “0° HASERST

E13. SR
Figure13. Package Outline

AR ZE AR G PR BARE R A G TH, RERNF WA, ALMTRA A AANG UMEMERZH Bk, PR, LHhe
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BEEFITHRAT H2/5 B/ Package Marking & Ordering Information

Device Marking Device Package Packing Type Quantity

XNS50S12E6 XNS50S12E6 IPM-DIP29 Tube 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.

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

WORLD HEADQUARTERS:

R BEESERARBRAT)
Shenzhen invsemi technology co.,Itd
IGBT_IPM_PIM_HVIC RIS 8EFSEFARFIR/AE] (invsemi.com)

A BB ERURIRIIEG B SR ART IR AR, RERQF BT, FARL RN AN FUMEMEAE N Bk, $E. LHe
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