HARAZ B | Technical Information

I XNM50550AT/ATS
XI n er HEEDHRBELL | IPM

#iR/Description
®  XNM50550AT/ATSIE THRIKEMOSFETHIA, N/NDhZe i HLIRAN BT ClnRUs AR ) SR AL SRR A AR i vR U7 %%
XNM50550AT/ATS is an Advanced IPM Based on Fast-Recovery MOSFET Technology as a Compact Inverter

Solution for Small Power Motor Drive Applications Such as Fans and Pumps.

®  XNMS50550AT/ATSHI6/"MOSFET. 3/NHVIC. 34 HZE A MLINNTCALK, Sk AL I AAA MR HERE .
XNM50550AT/ATS Contains Six MOSFETSs, Three Half-Bridge Gate Drive HVICs, Three Bootstrap Diodes and a
NTC in a Compact Package Fully Isolated and Optimized for Thermal Performance.

®  XNMS50550AT/ATSH I It A TT S A/ 25 A= L S BUR LTI CEMD) gk
XNM50550AT/ATS Features Low Electromagnetic Interference (EMI) Characteristics Through Optimizing Switching
Speed and Reducing Parasitic Inductance.

®  XNMB50550AT/ATSE FIMOSFET LA FIGBT # W [El i i,  AAT 5 K¥ 224 TAEIX (SOA)
Since XNM50550AT/ATS Employs MOSFETSs as Power Switches, It Provides Much More Ruggedness and Larger
Safe Operating Area (SOA) than IGBT-Based Power Modules.

®  XNMS50550AT/ATS A & T R RN I AR B 25
XNM50550AT/ATS is the Right Solution for Compact and Reliable Inverter Designs Where the Assembly Space is

Constrained.
FERR Features
* N B 6/500V/1.2Q0 MOSFETHIZ/ MR B * 500 V Ros(n)= 1.2Q MOSFET 3-Phase Inverter
8 (HVIC) Including HVICs
* 3N IMOSFET I AR Bl B it siis F T A2 43 2 Hy * Three Separate Open-Source Pins from Low Side
VA I R MOSFETSs for Three Leg Current Sensing
* HVICSEHLIK B IR R AR A T e * HVIC for Gate Driving and Undervoltage Protection
e SE 4IRS BVAISVIIMCUREE I, A R * Active-High Interface, Can Work With 3.3 V /5 V Logic
AR A TSR T4 Bt * Optimized for Low Electromagnetic Interference
* 4825 25 5]1500Vims/1min * Isolation Voltage Rating of 1500 Vims for 1 min.
* A B SRR FR B U LA TR AR *Temperature feedback via NTC
s BN E H 2 R * Embedded Bootstrap Diode in the Package
* & ROHS * ROHS Compliant
WA Applications
«/NDZE AL * Small Power AC Motor

IPM-DIP23 IPM-SOP23
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%%t KAE(E / Absolute Maximum Ratings

W AFBRER 4> (o5 AMOSFET, k5 #i8) / Inverter Part (Each MOSFET ® Unless Otherwise Specified)

5 /symbol ¥ /Parameter TYE% M/ Conditions gl /Rating | BALL/Unit
PN TRl F B LIS
Vox bnﬁp N T F) LR FL 500 v
DC Link Input Voltage
FASMOSFETIRAR FFEL FLR
* _ 9co,
lo2s Each MOSFET Drain Current, Continuous Te=25°C 2.0 A
BAANMOSFETIR AR FE4E i
* - o
loso Each MOSFET Drain Current, Continuous Te=80°C L5 A
FAANMOSFETIR AR e {f HL ik
* _ 9co,
lop Each MOSFET Drain Current, Peak Te=25°C, PW <100 ps >0 A
FAASMOSFETIR) F A UM
* — ane,
lorus Each MOSFET Drain Current, Rms Te=80°C, Fowm< 20 KHz 11 Arms
=) Thit
*Pp Hij(_ ik o Tc= 25°C, For Each MOSFET 14.5 w
Maximum Power Dissipation
FEHIER A (e Hvic, Bk A ) / Control Part (Each HVIC Unless Otherwise Specified)
%5 /Symbol 2% /Parameter T fE2%1F/ Conditions i %€ {H /Rating B4 LT /Unit
v 2 il LR B i IITEVecFICOMZ [H] 20 v
cc Control Supply Voltage Applied Between Vcc and COM
v e i i B HL T INTEVeFIVsZ [H] 2 v
BS High-side Bias Voltage Applied Between Vg and Vs
PN RS it I EINAICOM Z [
Vin LN IvEEJI Eﬁzbu‘f Ficom 2 [i] 03~V +03 v
Input Signal Voltage Applied Between IN and COM

HEE T RE D ear s, BAEnE i) / Bootstrap Diode Part (Each Bootstrap Diode Unless Otherwise Specified)

%5 /Symbol 2% /Parameter T fE2%1F/ Conditions i %€ {H /Rating BALT /Unit
ROREE R R
Vews Maximum Repetitive Reverse Voltage >0 v
N
* e [ERHIL Te=25°C 05 A
Forward Current
B A (D
* —_ o N
lepe Forward Current (Peak) Tc=25°C, Under 1ms Pulse Width 1.5 A
#FH / Thermal Resistance
5 /Symbol 2% /Parameter T.fE2%1F/ Conditions %€ {Ei /Rating BT /Unit
a o a AR 3 TAE 5% JHAMOSFET (1)
R AR S AR SAT T 15 Gk ]
Rojc . . Each MOSFET under Inverter Operating 8.6 C/W
Junction to Case Thermal Resistance .
Condition (Note 1)
BANRYG [ Total System
5 /symbol Z¥/Parameter TYE2% M/ Conditions e (B /Rating | PASI/Unit
EE]
T - {/E’”_”m _ -40~ 150 °C
Operating Junction Temperature
. EL
Ters PN IR -40~125 °C
Storage Temperature
60Hz, 1E5%0%, 15081, HEZIRT5]H
y SR 2 1 54& ﬁﬁj LJ&“%W?J‘:IED
1SO X 60 Hz, Sinusoidal, 1 minute, Connection 1500 Vrms
Isolation Voltage X X
Pins to Heatsink
V£ / Note:
LRTFAREE (TCO MIE S, 26, /Forthe Measurement Point of Case Temperature TC, Please refer to Figure 6.
2. FRE X7 T EE BT E . / Marking “ * “Is Calculation Value or Design Factor
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5| iR / Pin descriptions

5| B4 /Pin Number B| 4144 /Pin Name 5| iR/ Pin Description

1 coM ICA 3 o g

IC Common Supply Ground
5 Vo U 3 3 MOSFETIR 2 1) it [

Bias Voltage for U Phase High Side MOSFET Driving
3 Vea UARICRIME 3 MOSFET R B {9 i [ &

Bias Voltage for U Phase IC and Low Side MOSFET Driving
4 N UAH = 3 IS S5

Signal Input for U Phase High-Side
S Ny UAH KR S S HN

Signal Input for U Phase Low-Side

T
6 N.C N.C
; Vo VA 3% MOSFETI A 1) s K

Bias Voltage for V Phase High Side MOSFET Driving
8 Veew VAT ICHME 3 MOSFET IR 5l i) i [

Bias Voltage for V Phase IC and Low Side MOSFET Driving
9 N VAH = S S

Signal Input for V Phase High-Side

VAR S S
10 INwy . .

Signal Input for V Phase Low-Side

B B R
1 Vrn

NTC Voltage
1 Ve, WAH 15 MOSFET SR Zh 1) 4 15

Bias Voltage for W Phase High Side MOSFET Driving
13 Veew, WA ICHI 3 MOSFET K 51 1 i [

Bias Voltage for W Phase IC and Low Side MOSFET Driving

WAH = 45 S A
14 IN(wH) X . .

Signal Input for W Phase High-Side

WA 3G 15 S A
15 INwu) . .

Signal Input for W Phase Low-Side

TR
16 N.C N.C
17 b EUA N IE 3

Positive DC-Link Input
18 U, Vs /i MOSFET IR 51 (¥ UAH (s # Hh i L

! Output for U Phase & Bias Voltage Ground for High Side MOSFET Driving

19 Ny UAH B B N 7

Negative DC—Link Input for U Phase
20 Ny VAH IR BN 57 0

Negative DC—-Link Input for V Phase
”n V, Vs 51 2 MOSFET X 211 PV AH i s 22 Hh 4 HH

’ Output for V Phase & Bias Voltage Ground for High Side MOSFET Driving

9 Nuw WAH I LIRS 571 0

Negative DC—Link Input for W Phase

i MOSFET B 31 F¥T WAH {42t 6 14
23 W, Vsw)

Output for W Phase & Bias Voltage Ground for High Side MOSFET Driving

WY REF FUBARA IR F
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¥ / Note:

(1) com
(2) Vew % J
(@) Voo vee VB o %
(4) INwr) HIN HO
(8) INwy LIN VS|
L
(6)N.C oM Loﬁ—bi
(7) Ve
: | —
(8) Veew) vce VB E
(9) N HIN HO
(10) INwy LIN VS|
ot
com LO‘\_‘
(11) VTH
(12) Vew)
: | —
(13) Voew vce VB ﬁ
(14) INw HIN HO
(15) INw) LIN VS
L
com LO‘\—‘Z‘ %
(16) N.C

B1. 518 R A EER IRLED

anp

(18) U,Vsy

(19) Ny

(20) Ny

(21) V.Vs)

(22) N

(23) W,Vsw)

Figure 1. Pin Configuration and Internal Block Diagram (Bottom View)

AEAMIEIHMOSFET PR 755 1PMF ) R i b ol i s 1220t A 2
Source Terminal of Each Low-Side MOSFET is Not Connected to Supply Ground or Bias Voltage Ground Inside IPM.
HMIERE R G IS PR .

External Connections Should be Made as Indicated in Figure 5.

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

AR BRI A (s AMOSFET, kR 45M) / Inverter Part(Each MOSFET Unless Otherwise Specified)

. A
-5 /Symbol 2% /Parameter T{E% 1/ Conditions B J,ﬁ REME | BAE ﬂw.[
/Min /Typ /Max /Unit
IR -TE AR 7 2 L
BV, Vin=0V, Ip=1mA (N 1 - - \%
bss Drain-Source Breakdown Voltage w=0V, Io=1mA (Note 1) 500
ZE MR H R R A LR
loss Zero Gate Voltage Drain Current Vin=0V, Vos= 500 V ) ) 1 mA
TR - TR AR s S PR
R Vee=Ves=15V,Vn=5V, Ip=1.2 A - 1.2 1. Q
bS{on) Static Drain-SourceOn-Resistance ce=Ves= 15V, V=5V, o 6
TR -TR AR AR 1E 1n) 538 L
V. Vee=Ves=15V,Vn=0V, Ip=-1.2 A - R 1.2 \%
sD Drain-Source Diode Forward Voltage cc=Ves= 15V, Viv=0V, Io 0.8
ton - 420 - ns
torr Ven=300V, Vce= Ves= 15V, Ip= 1.2A B 600 N ns
¢ T I} 1] Vik=0V <5V, HEGE /Inductive Load L= o ne
E" Switching Times 3 mH, FEAMKIRMOSFETIT 2% (71:2) / High- 2 ;
ON and Low-Side MOSFET Switching(Note 2) - - u
Eorr - 4 - ul
_ . . Vpn=400V, Vcc= Ves= 15V, Ip= lop, Vbs=BVpss, T)= ’ cin
224 TAEIX o, s ! ! HAN X 19
RBSOA {éifﬁ Bifsfafeﬁiratin Area 150°C, i MIEMOSFETFR(TES) / High- Fﬁl |S I:alj'ce
perating and Low-Side MOSFET Switching (Note 3) q
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Xiner

WIS ce vvic, BaERa3sl) [ Control Part(Each HVIC Unless Otherwise Specified)

- / A
5 /symbol 2% /Parameter TAE%AF/ Conditions # J\,ﬁ RAME | BAE #i{'_L
/Min /Typ /Max /Unit
Ve A HUR Vee=15V, | HEhN7EVecHICOMZ [iH]
lacc ) ) - 220 300 uA
Quiescent Vcc Current Vin=0V Applied Between Vcc and COM
. ; JitE ITEVe)-U, Vew)-V, Vew)-W
Vesaiias LT Ves=15V, bﬂ.f B BY) B
lags . Applied Between Vpu)-U, Vav)-V, - 55 100 uA
Quiescent Vs Current Vin=0V
Vew)-W
o N Ve R R4 A8 I e~
UVcen K3 R AR (El8) RERPRIABTE . 7.4 8.0 9.4 v
Low-Side Undervoltage Protection Ve Undervoltage Protection Detection Level
. & Ve R HE 47 52 B
UVccr (Figure 8) ) 8.0 8.9 9.8 %
Ve Undervoltage Protection Reset Level
o . Vs KA A 46 0] L~
UVesp AR (JE9) = RERPENDE . 7.4 8.0 9.4 v
Hich-Side Und It Protecti Ves Undervoltage Protection Detection Level
igh-Side Undervoltage Protection -
£ ¢ Vs R HE L4752 fi LT
UVaesr (Figure 9) i 8.0 8.9 9.8 %
Ves Undervoltage Protection Reset Level
Sl RAE R BT L .
Vi it o i IN7EVInFICOM 2 [i] - - 2.9 v
ON Threshold Voltage Logic High Level Applied bet IN and
T i ied between IN an
Sl PR U T PP
Vi . CcoM 0.8 - - \%
OFF Threshold Voltage Logic Low Level

H 2 T REE o —wes, A avm) / Bootstrap Diode Part(each Bootstrap Diode Unless Otherwise Specified)

=) % - B/ME | BEVE | BKE | R
5 /Symbol 24 /Parameter T.{E%#/ Conditions i v a | Jonit
vV IEMHEE Ir= 0.1 A, Te= 25°C (V£ 5) i 45 i v
FB Forward Voltage I;=0.1 A, Tc= 25°C (Note 5) )
tirs BRI F . Ir=0.1 A, Tc=25°C - 80 - ns
Reverse Recovery Time
HEBNTC (IR 2 ¥ A S/ Internal NTC — Thermistor Characteristics
. B/ME | BEME | BKE | B
>
255 /Ssymbol Z¥ /Parameter TAE%AF/ Conditions IMin Iyp max | Junit
Ras EEM_EL Tc=25°C, 5% tolerance - 47 - kQ
Resistance
Russ F:EKE Tci125:C(¥j:' 6) i 134 i a
esistance Tc=125°C(Note 6)
B-5 £1(25-50°C) .
B B-constant (25-50°C) +2% tolerance - 4050 - K
7E/Note:
1.BVoss & IPMF7 i HH L ANMOSFET (1 BRI IE AR ity T 2 18] A 456 e RAIE o 25 R 3 75 28 HiURK, Ve LR T %48, BRI VenEAR AL A
381 BVbss.

BVpss is the Absolute Maximum Voltage Rating Between Drain and Source Terminal of Each MOSFET Inside IPM. Vpn Should be
Sufficiently Less Than This Value Considering the Effect of the Stray Inductance so that Vs Should Not Exceed BVpss in Any Case.
2. tonMltorr @17 N FRIRSNIC ML HAEIR « T 1) Hh AR BUELRAE SO0 Z 20 A N IS, 72 SEBn REF vh BR D VR L BR AR AR 2R ) 22 5, BB PR Al
182 [ B8 LRI T ORI TR 52 S, LA B9 R G il i
ton and torr Include the Propagation Delay Time of the Internal Drive IC. Listed Values are Measured at the Laboratory Test Condition, and
They Can be Different According to the Field Applications Due to the Effect of Different Printed Circuit Boards and Wirings. Please see
Figure 8 for the Switching Time Definition with the Switching Test Circuit of Figure 9.

3. B MOSFETTEFF 2 TAER r A A imt il f R R 7R 22 4 TAEIX (SOA) HITERE P . 52 E7HIRBSOANNR L%, &5 I LR AR 7] o
The peak current and voltage of each MOSFET during the switching operation should be included in the safe operating area (SOA). Please
see Figure 7 for the RBSOA test circuit that is same as the switching test circuit.

4. VoA R TR IR AN, (HANGE B 30 K HAIMOSFETS.

Vrw is only for sensing temperature of module and cannot shutdown MOSFETs automatically.

5. WE H2 IR EPURTELZ 830 Q. BB ER2,

Built in bootstrap diode includes around 30 Q resistance characteristic. Please refer to Figure 2.

6. WENTCHIIHHESHIEZSHES. 4.

Internal NTC — Thermistor Characteristics, Please refer to Figure 3. 4.
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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
FHLUE R Tt ANTEPHIN [H]
Ven Supply Voltage Applied Between P and N ) 300 400 v
i) L Y5 PR JINTEVccRICOMZ [i]
Vee Control Supply Voltage Applied Between Vcc and COM 13.5 15 16.5 v
v it i . TN TEVeFIVsZ [H]
Ves High-Side Bias Voltage Applied Between Vgand Vs 13.5 15 165 v
v NSNS 2o ] v v
IN(ON) Input ON Threshold Voltage JEINLEVINFICOM Z [] «
v A N BT HL R Applied Between IN and COM 0 ] 06 v
IN(OFF) Input OFF Threshold Voltage )
7 1E R L3 BT X I 1]
tdead Blanking Time for Preventing Vee=Ves=13.5~16.5V, )< 150°C 1 - - us
Arm-Short
PWMIT- I AT R - 1eqe
fowm PWM Switching Frequency T = 150°C ) 5 ) kHz
Built in Bootstrap Diode Ve-Ir Characteristic
IF (A)
1
0.95
0.9
0.85
0.8
0.75 /
/
07 /
0.65 ,/
0.6 /
0.55 /
0.5
0.45
0.4
0.35 /
03 7
0.25
02 —
0.15 7
T
0.1
0.05 —
0 1 2 3 5 6 7 8 9 10 11 12 13 14 15
VF (V)
K2. NEBREZRERE (AMH
Figure 2. Built in Bootstrap Diode Characteristics (Typ.)
YIS R R EARAG R A F] 6/ 14 Datasheet
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R25=47kQ+5% 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 46 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 15.919 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 5l 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 11004. 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 a7 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
—22 469. 559 966. 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 96. 627 63 8.5393 9. 2850 10. 071 108 1.9738 2. 2087 2. 4654
—20 419. 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 43. 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 41. 153 43. 326 71 6. 8404 7.4702 8. 1376 114 1. 6421 1. 8442 2. 0660
-14 297. 850 356. 716 29 37. 286 39. 388 41. 504 12 6. 5959 7.2083 1.8579 115 1. 5932 1. 7903 2. 0068
-13 282.132 336. 199 30 35. 663 317. 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 74 6. 1357 6. 7150 7. 3305 117 1. 5002 L. 6878 1. 8942
11 253.394 | 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 L. 7886
-9 227.880 | 247.987 | 269.193 34 29.912 31.735 33.584 17 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 1. 5021 L. 6897
T 205. 196 | 222.825 | 241.362 36 27. 429 29. 150 30. 901 79 5.1351 9. 6395 6. 1780 122 1.2934 1. 4594 1. 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 L. 4180 L. 5969
-5 185. 001 216. 690 38 25. 172 26. 796 28. 454 81 4. 7880 5. 2656 5.7763 124 1.2198 1. 3780 1. 5527
-4 175. 742 205. 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 40 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 42 21.251 22. 698 24.182 85 4. 1717 4. 6002 5. 0600 128 1. 0864 1. 2301 1. 3892
0 143. 542 166. 397 13 20. 381 21. 786 23,9229 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 | 4.5887
Kl3. R-T#
Figure 3. R-T Table
4.0
3.5
—_—
2
=
S max
typ
min
1.0 N
0.5
%%
0.0

0 10 20 30 40 50 60 70 80 90 100110120 130140150
Tm(C)

Bl4. Vru vs Trhs VrriBid9.76 KQ (1%, 100ppm) i B fE b+ Z=3.3/ Vo, HEFREEREIN1%
Figurel3. Vtu vs Tty with Vry pin pulled up to Vpp with a 9.76KQ (1%, 100ppm) resistor.
A 3.3V, 1% variation in Vpp is assumed.
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These Values Depend on PWM
Control Algorithm
15\’. C, * Example Circuit : V phase
Line i
L
| : ™. Voo HIN LIN Output Note
5 —(l vce VB Inverter 0 0 z Both FRFET Off
£ HIN HO Output
5] o .
2 ! : [ e ’ ™~ 0 1 0 Low side FRFET On
ST com Lo 1 0 Voc High side FRFET On
S y r .
‘“”'T o= c, = One Leg Diagram of Motion SPM - 1 1 Forbidden Shoot throth
* Example of Bootstrap Paramters Open open Z Same as (0,0)
- C,= C, =1uF Ceramic Capacitor

E5. HFERMCUE ON B2 R ESH

Figure 5. Recommended MCU Interface and Bootstrap Circuit with Parameters

##/Note:

1. HZEHHAISBEGRTPWMEE. LRI IARZ 15K 1) 2 LA 7
Parameters for Bootstrap Circuit Elements are Dependent on PWM Algorithm. For 15 kHz of Switching Frequency, Typical Example of
Parameters is Shown Above.

2. IPM=fAIMCU. (EZR R #4)) IR IIRCHE & (RsFICs) FCa, R T 1k EH IRV MR P AR RS IR 15 5 .
RC coupling (Rs and Cs) and C4 at Each Input of IPM and Mcu (Indicated as Dotted Lines) May be Used to Prevent Improper Signal Due to

Surge Noise.
3. [ R ER AR R KR RN BT ELRE, DA/ LS P i A R, AT S BURT FL R M FEAIC . S5 HIRCr, CoRICRLEA RAF I m iRt
VAR e B0 FRLIAL o

Bold lines should be short and thick in PCB pattern to have small stray inductance of circuit, which results in the reduction of surge voltage.
Bypass capacitors such as Ci1, C2 and Cs Should Have Good High-Frequency characteristics to Absorb High-Frequency Ripple Current.

7.45mm

paaonoaannnnnnnn
1 [° |
S fQ“- g'j fQ1 F'Q“ TQ‘. ."Q

Lot BB Ll Bl Lol bl

gr ol 8o U 0 U
MOSFET Case Temperature(Tc)

Detecting Point

&6, FeikiRENE

Figure 6. Case Temperature Measurement

#E£/Note:

B AEISTEIPMERe NSRS, TR IPME BRI s RD ROBCH T BT, DASRAS IE A i B I 4

Attach the thermocouple on top of the heatsink-side of IPM (between IPM and heatsink if applied) to get the correct temperature
measurement.
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(a) Tum-on (b) Turn-off
7. FFem A X
Figure 7. Switching Time Definitions
CB‘§
vV [

1

-~ HN HO —— A | =
. { -

Oo—{ LN vs — ¢ .
Tt
~COM LO 4{»:‘% Vos |[]]

J

One-leg Diagram of Motion SPM

B8, JFRMRBSOA C(Efk) MR B ()
Figure 8. Switching and RBSOA (Single-pulse) Test Circuit (Low-side)
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UV Protection
RESET
Status |

DETECTION | RESET

uv,

N
MOSFET Current N\_/\ V/\_/\_\_/\_L
5

B9, RIERY (k)

Figure 9. Undervoltage Protection (Low-side)

CCR

Low-side Supply, V.

CCD

UV Protection
Status RESET |

DETECTION | RESET

High-side Supply, Vgg

s
MOSFET Current J_L/\_L/\ g ' '/\—\_/\—L

B10. REARY ()
Figure 10. Undervoltage Protection (High-side)
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Il
Il
Il
Il
I
C1l
L@ com
(2) Ve 1nPp,
@V A J
I e vee VB i
R5 (4) INwry
HIN HO (18) UVsy
l (5) INwy LIN VS|
C5 —
e - ()N.C c ﬂ
I I I c2 OM LO }—:&
e = (19) Ny,
C3/ VDC|
(7) Ve \ -1 -
i J @ @0 Ny !
8) V.
@) Vecrn vee VB i
(9) INwry
I - HIN HO 1) Wan) M
(0 Noay LIN Vs
s s I
I I I anvr COM LO|
VDD

A J (22) Nw .
vee VB ™
I(u) INury

HIN HO 23) WiV,
(15) INwyy = S(ﬂ(
LIN VS
1 n
TI T CcoM Lo
= = = (16) N.C
Jca
R4
15V Supply e

Cé R3

B11. o7 A e B S
Figure 11. Example of Application Circuit

#:/Note:
1. XTI E 2 E L
About Pin Position, Refer to Figure 1.
2. IPMP2 S AIMCU RN NS FIRCHE A (RsHICs, RaFICe) MICa, 84S RCHUEH 1 AR M AE 722 A (AR IS 5
RC Coupling (Rs and Cs, Rsand Ce) and C4 at Each Input of IPM Mcu are Useful to Prevent Improper Input Signal Caused by Surge Noise.
3. LT COMANKIRMOSFET RS 72 1], R FEL SR ISR K T S ME REA B 28 R5 P . NIRRT IL N IR R RN T-1V,
The voltage Drop Across Rs Affects the Low Side Switching Performance and the Bootstrap Characteristics Since it is Placed Between
COM and the Source Terminal of the Low Side MOSFET. For this Reason, the Voltage Drop Across Rz Should Be Less Than 1 V in the
Steady-State.
4. ISR R AHVICISE, Bt 28 ik v 72 8] (e 2k B A ELRE
Ground Wires and Output Terminals, Should Be Thick and Short in Order to Avoid Surge Voltage and Malfunction of HVIC.
5. T FINENE HL A 9% B B R R IPM™ i, ABATIRE 24 B A RERS AR A A B s RO R AL A R 12
All the Filter Capacitors Should Be Connected Close to Motion SPM, and They Should Have Good Characteristics for Rejecting
High-Frequency Ripple Current.
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Figure 12. IPM-DIP23
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2. Dimensions are exclusive of burrs, mold flash, and tie bar extrusions.
3.0 is Exposed Cu.
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Figure 13. IPM-SOP23
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BEITHR AT 245 B /Package Marking & Ordering Information

Device Marking | Device Package Reel Size Packing Type Quantity
XNM50550AT XNM50550AT IPM-DIP23 - RAIL 15
XNM50550ATS XNM50550ATS IPM-SOP23 - RAIL 15

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
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