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BV IREREEE (OCP)
Y=~y v hF U (TSD)

Ty 7 {R#EKRE (MLP)

WiElEARR A RE

R — VA 5 B g R R

OCP BN fERFD FO iD= 7 —H HKEIE, IC
WESCTREE SN TWET, t = 15 ms (typ) T
(1173 ) ., =7 —E5F,. ~1 a2 DELA
HAR—T1 (INT) IZAJIL, tp LINIZ IC ~D AT

ERaEIET R 00 EZ LET,

R P

(B IFEHE D)

11.7 FRER%EE

SIM260xM VU — X%, BIREEDOIKT. BE
Fi. T s 0 REPIER I &L B R
PEH L TWET,

11.7.1 VREG ¥ F+EEIE T #ERERE
(UVLO _VREG)

VREG Wi 7D EEEDS, Vuvee = 3.60 V EL T2 5
& . VREG ¥ &EEK T IRE#RE (UVLO_VREG)
DEMEL, "M A Nea—¥ A FOMNET%
A7 LET, VREG Wi DEED, Vuwrn = 4.00
V UL EiZ % &, UVLO VREG %R L £,
UVLO_VREG WfEfrEh b &, n"AH A Fa—
T A FOMNIFE I, ALERHE SIS TEME
L %9, UVLO_REG #{EHIMIX FO ¥+ H F123«H”
2720, = —EEEHIILET,
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11.7.2 BREEETR#EME (UVLO)

MAFET O — MNBREEENMME T2 &, 1)
FFOEHERENEML TEWET L BAENH Y
£9, ZhEBIiET52oic, BIREEK T R#
HERE (UVLO : Undervoltage Lockout) Z#%i#k L Tu»
F9, UVLO X VBX Wt (A A K) & VCC
i (m—H%A R) ZENENHBEH L TOET,

11.7.2.1. VBx ¥+ (UVLO_VB)

VBx ¥ & i (U, V1,/V2, W1,/W2)
DOEJE (LLF VBXx-HSx [M&E/E£) 23, Vasorr = 10.0
V UUFIC22 %5 & UVLO VB 2NEIMEL, AP A |
O NFETEA7IZLET, VBx-HSx MEEN L
=R DN VBson) = 105V UL RiTZ 5 & UVLO_VB D)
ARSI, ~NA YA FOMHFETF I, (fiEREE
FIHE->TEMEL 7,

11.7.2.2. VCC #+ (UVLO_VCCQC)

VCC ui+DEEN Vecorr =110V UUTICs &,

NAY A REa—Y A NOHNFEFE2AT7IZLE
9, VCC ¥ DEJED L L, Vecony = 11.5 V LA
iz % &, UVLO VCC % iR L £ ¥,
UVLO_VCC MfiEfrEinsd &, n"A¥ A Rea—1
A ROWDFEFIT, MEREIESI2HE> TEEL
£7

11.7.3 BEFHIR#ERE (OCL) .
BEIRIREEE (OCP)

AIC %, @EFHIBEMEHE (OCL : Overcurrent
Limit) & . @& R#EHAE (OCP : Overcurrent
Protection) ¢ 2 FEXEDBEFILEMEE LB L T
WET, 11-18 (Z, OCP i D WNHELE]#E & &30
FiE A~ LET, OCP MirI2ix, 11-18 » X 9
W2y MEST Rs OFEJE%L OCP Hi I AT L,
WEREZHRE L E3, OCP M FIIHNETH LT v
TENTEY, R (BN D &, BRI LA
LT OCP mTfEBEENLEALET, BB, ReA—
T DA, OCP NEMEL 9,

U1, VL V2 5iv. W1/ W2 5 1-°0F OELHR
NI T v REmRE (Mif&) 5 &, IC 1TEERE
BHTEXERFA, HIEE— RICR D EHAE LR
WS DA REMEN H D720, EENMETT,
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OCP
output

5KO VRes
OoCL
03V output

_________________________________

Ro

Drs& EE Rs

COM

11-18 OCP i+ DN EREIEE & B3 B

108 BB i FRARE (OCL) &, fRVVE &N L ~r
DIREREEETY, OCP ¥m+ L2 Vum = 0.30 V KL
LoOWEENR, 7T X R tekocy = 2.3 us BA
Lo L, ~"AH A Neua—H A FNOHHE
TEA7ICLET, OCL X, PWM A Z LI2H
IR S E T,

W EFRHEMAE (OCP) 1%, A7 im KERIC
xHT B R T, WKRERATENT OCP fif-DE
JED Virip = 0.60 V LA EIZ72 0 ZONREER T T
x o JIRF#] tekocr) = 0.8 ps LA Lfikfid 2 &, OCP
NEMELE 3, OCP REMETH L, ~NAH A &
0 —H A ROMNHFE T2 ERHE (tp = 15 ms) A
ZWZLET, FO%, " A Reuv—H A1 KD
6L, ALEREFIZE> TEEL £97,
OCP DEHEL TW AL, FO M T23“H 2721 |
T —FEEEHNLET,

EERREREDO B, WAOETHEKRT D
R EOREREOMB T, AT — RE#0 K
TEMDFETPRETLAREERN LD, =
T —EEMmtRE, Ty A a v TE—XDE
R IE T 2 EIC LTSV, 2Dk, IC O
BEZ B ST 25813. BEELENG DR L
L2 ERBL ThE, BRESETIEE N,

Ty v MESL Rs 1E, LT ORI XL 51
WELET,

o v MEFIHESHE Rs 2l 72 97 (2 THZ )
e OCP i1 D A JJ LDk e KIER O AT &
2Vine DI (1 HZMR)
o HJJFE Tt 5 B A3t fe KEHS D H 1%
it (O R) lop A (1 HHZ )
Rs (ZIZ@ A A A v F > VT ERMBIRALD DT,
WA o Z 7 Z o ANNE L, DOFRBREE
BTH2LOEEHLET,
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11.74 Y—<iT ¥ v hF U (TSD)

AIC X, =~ ¥ v hF v (TSD :
Thermal Shutdown) Z#5HL CWE5, BEMIC L
LB E OIS 1C FPHIEE D EH72 8T IC
DIBBREEIZ 72D &, IC IS VA REa—H A
KOWHNFEFEF7IZLET,

BT, & — NEREIAH MIC N TSD [RI# TR
LCWET (X 6-1 &) , 7 — NEREIH MIC @
v va iRE TJ(DRV)%)‘)‘ Ton = 130 °C (typ)
EZ5HE TSD DEHELET, D%, Tiornd®
Ton — Towvs) PA FIZ72 % & TSD ZfiEfR L £7,
TSD f#EERZIZATIEFIZ méof@mabia“ TSD
EIEHIIE FO SR HIZR Y, =7 —(5 5
EMAOLEST, ZFEL, MAETOT YT v
2 VIR LR TioryliZ—E L7en72o, i@
EERGIE & LT TSD #Reza M L e 72
S0,

11.75 ®—% vy 7 {3#EE (MLP)

E— 2 PEEN I, ALERTE 5 XA T 60°
PLEZE LRV REERS . B— & v v 7 (R
M to = 5 s BLEMkRE L=, =—F oy 7k
F%BE (MLP : Motor Lock Protection) 23@{EL £,

MLP 2REMET D L. "MV A Keéue—H A1 KD
HOFRF %2 —ERH (tth = 64 5) F7IZLET,
FDHk, "MY A Fea—Y A FOHIIEFIT
NERRHE 2> TEMEL £,

MLP A2EIEL TV A RIE, FO M 23H 1272 0 |
I —EFEEErH A LET, . HOEFIZER
BWRBTEN., BAFEFOT Y7 v a VIREN L
B4 270, v v g VRENERERKER
EHEZRNELIERE LTI EEN,

11.7.6 FEESRR HEERE

EEEDOE—Z ORERF A, 3% E L7z ElEs )5 m
E—E L2 WIGA. WEER HEERESEIE L T FO
W EHNICLET (=7 —BEH) . E—HD
RIS, BRE LIz RIER G IC 72 5 & FO Wi 1-1&

2720 £9, T—Z N EHE L T2 M ifiads
R LA, BAA 60° CRIAIC 120°8E & B
;O b £7,

< 11-6  Wfi[ElEsR HIRE O B =

CW/CCW i+ F— X Olal#n .
DR Hi BB

L FEEHE D 180°38 & B )

(RFE+EI D ) JEFRFEY 120° 18 BIA )

SIM260xM-DSJ Rev.1.5
2020.11.27

H FFEHE Y 120°38 & BiX &)

(BCEFEHRID ) S IREEHA D 180° 8 & B )
11.7.7 F—NEFEEFE R HH%EE

AKIC 1%, K 11-19 DX ITHR—=ILFFNDHDIE

HFa AN —=ZICASIL, 2L =2 DT
afrEMEZE LTHEMALET,

frERHIES (HU, HV, HW) . TARTEHT,

F T T _RTLIT R o T EA T, T—W&.vé’%”‘“
MHSENEEL, A 47L4’ Feo—H% 4 KO

NhFEFZEZA7ICLET, MERMDES? LFLOS%E
HLAND AN ZEHIT D e, "NV A R —H
A ROMA R FIINERE 20> TEfEL £
T, MERHGES M HETOEIEMEIL, £
11-4, # 115 22 LT3, A=V EEHR
WS RENEIE L CWARIL, FO ¥+ 23 “H”IC
0y, =I—EEEHILET,

ul

Position
estimation

11-19  HxP 87 & HxN &1 DN E[E 1 &
JE B
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12. ZELEoBEESR

121 REZ—2VvAT U h

X 12-1 DX I ITE—F RTAN%, @EE»D
FEEOERBRBENPAFIEL, RO Z — 08
b D FEIESAEN BIE, /A4 X, BRRLEICKE
SEBLET, ToY, BEEERL— 713
sl "EF—vERLLT, 944 E—
HUABBLSTHLENDY ET, /o, T 7
R4 N3RS ) A RCREBREEBLEX 5729,
AR EL TR L 9,

______ VBB1
 — V
— BB2 bc
| et
I C
He g5 Hs pe
|
—0 y\
T RTA
VIR < < FR
Gate
Driver

N

R - D
BRI DV — T,
W& <R Bt

X 12-1 & B E EE O BRI

122 IC DREZRIET 2BEOEE

IC IR THEOH NIFZE TV — 7\ z WET
56, HAu (U, V1, V2, W1, W2) X
LSx ¥in{-. COMX fiaf & mUIZMBE L7\ & . H
NBAHRESTDAREERNH D720, EENS NI
TT, V—2BREWET D EXT, FHAOFET
DF—hrEY—2 (I v¥) BZRIEMIZT DG
ERHYFET, T, FHAFE L, IC AEETLL
TOXIICHERENTWAED, EENLETT,

o TRTONAY A RHAWFETFORLA Y (2L
7 %) 1E, IC NET VBBX St 8¢

o U fHONA T A R NWFEFDY—A (= v H)
to—HY A RHOFEFORLA Y (LT )
1. IC NEFT U siFicisse (VHHE W HOA
AP A4 FEa—H A FOHEITEFIL. IC NEFT
P EsnTWEHA, )

e VIE WHMHOr—YA NHNWETFDOY—R (=
I v H) IE, IC NERT LS2 S -1 BEki
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o NAY A RHDFFOF— ML, IC NERTH
h S NIV A

et —H A4 N HEFDF— MI., IC NEET
COMX M-I NH T

e L, 12-2 12 U #ANA A N1
Q) 12-3 12 U fie—Y% 1 FHEF (Qu)
OMERIEE 2~ LET, DRV 1L~ T
F—=TTT, "V A FOHENWEFERET D
ek, WET D8 FLAMIT X TAH—7" i L
T3, v—H%A4 ROMNFRTFE2RET 28561,
HIET D LSX dia 1721 & COMx s -1Z#e L. £
eI A =Tl L ET,

B 12-2 U EANA A FHEIIFEF (Qu)
Y — 7 By [a]

COM1

Com2

lcoms

X12-3 Ut —H A FHDFEF (Qu)
U — 7 B E A
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12.3 RS Z Y AT 5BROER

TR 2 IO AT 2 BITIZUL T OIEE RS SLET
o

e 6.0 AL M25 XU EHBHL T 7ZE,
CREO DRI, hVT RTARNEHEHL, 4 TH
KRS B E DR T S v 7 OB TREE L T<
IV, BEET LT, Aifiolcebrnk )
W2, 2 TRV EEFKED LTHD, ERBEIC
FEOAIT T 72 &,

o MBGAEMY T ALE TV a—r 7Y —2R
OFEHEHELE L 3, BE— b, M — b
IR T RIS LA L, Ny r—UnEhn
LRI D728, 2 b 2T 2B,
R RARAY TP/ G

o L a—2 T —REBMT DHEIT, B L
IC OMIIZEM /2N EERHER L T3,
Fio, WO I AFE LK S IcEE
DUETY, vV a—r7 ) —AOEMA5EME
UToEEH TT,

- BAGJE ;100 um
- FEEROFAHEE ¢ £100 pm

13.1 /XU —MOSFET D4

/XU —MOSFET O KX, EFHERK Pron. A
A F U THE Psw ERT 4 —F A F— FDEF
82 Psp DAEFTY, 22 T PrridfthodiB Lo L
TEIEN/PNSWEDER T 50 LET,

#H (Prony Psw. Psp) &V x v 7 Ta ViREE
(BFTEER) X, LFOFRIETHEBLET,

13.1.1 XU —MOSFET DEFH#H %k Pron

/N7 —MOSFET DEHK Pon 1E, 14.3.1 THOD
Roson) — Io FrPEL D | 13-1 D X 512 Ip DA %
FHIZHIT 5 1 IR (Rpsony=a X Ip+ B) ZHH
LE9, /SU—MOSFET OEHIEL Pron X, T D
1 R oREE AW, kA THETE £,

1 T
Pron = Ef Ip (@)* X Rps(on) (@) X DT x d¢
0

1 3
_ 3
= 2\/20((31T+ 32M X cosG)IM

- BEAGRICBATT D56 OBMHEIIN 12-4 & 1 1 , O
28(=+—M I
i + B(8+31T xcose)M
Z Z T,
/’FV/\ S . ° > N ER R
FUR Ip: /XU —MOSFET @ R LA U &EHt(A)
T “U‘U o Jl7/// Roson) : 737 —MOSFET O 7 HiH1(Q)
' via—7V— . L
;_Z T mesT T B [V ves | DT : A>T 2—=7 1
- | —— |
:: G :: T=1+MXSII’1((Q+6)
:I 31.3 I: 2
A
1% ﬁﬂ& BAA:mm ~
M : Z53R(0~1)
M 12-4 2V 33— ) —AORGHE (5%) cosh : T2 J)H(0~1)
Im @ E—Z BILFENEA)
o : Rosony— o FEHED 1 R PO =
B : Roson— Ip kD 1 o8] f
13. BROFHELE Y7V a VIBRED
HEE - Ve =15V
. I I
IERL RS, 3 M Rk W, HIHET 6.0 y=0.95x +33 — | 125°C _|]
(£H#T) OHEL VY7 v a VIREDHES 50 =T
EEUTICRLET, B, BREYY T v @40 e 75°C |
3 IREENE, WA HP I L TV SRR Y — L& S - -
AWCBICEETE £, ;ﬂo i i 25°C
2.0
e DT0050 SIM2601M 8535 — /L 10
https://www.semicon.sanken-ele.co.jp/calc- '
tool/mosfet_caltool jp.html 0-000 05 0 Lo 20 .
DT0052 SIM2602M 8575 > — v ' ' . | (A)' . '
http://www.semicon.sanken-ele.co.jp/calc- b
tool/igbtall caltool jp.html e e
g D X 13-1 Roson— Ip KiED 1 BTl
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13.1.2 /RU—MOSFET DAL vF /18
5 Psw

E— B DEHBEBRN Iy DE XD, RT—
MOSFET D AA v F v 75 Psw 1%, A THEE
TEFET,

2
Psw=?><fc><0(5><lm><3—([;((:) )
ZZ T,

fc : PWM & v U 7 J& ¥ (Hz)

VDC . i%{ﬁ%E(V)

(VBBx i - A JJ &)

g 1 AA v T U TERKT T T OEX
(1432HAA v F U VTHISMH)

13.13 HRT 4 —F A F— KOEFHK
Psp

/XU —MOSFET ORT 4 — XA 4 — KOEFHE
K Psplid. 1431 D Vsp D IspFFEL D | 13-2
DEIHIZ lsp DFEHAFEHICEB T D 1 Wi
(Vsp=axlsp+P) ZEHLET,

/XU —MOSFET ORT 4 — XA 4 — KOEFE
5 Pop i, 0 1 iR E AT, kT
HETEET,

1 T
Psp = Ef Vsp (@) X Isp(¢) X (1 —DT) x de
0

Y 0) Iy’
—Ea<§—§ X cos ) M
V2 (1
2

T ®)
+?B —MXCOSO)IM

8

ZZT,

Vso 0 R f — 5 A — R OIETEE(VY)
Iso : KT 4 — & A A — FOIEEIL(A)
DT : AV T a—T 4

_ 1+ Mxsin(p +6)

DT
2

M : 283 (0~1)

cosh : E—HF S1F(0~1)

Im 1 E— & &l EEE(A)

a : Vsp— lsp Bt 1 PR oo fiE &
B : Vep— lsp KD 1 TPl DL v

1.4

12 25°C |
10 - — ==
2 08 — oo |
3 T

0.6 N | 7C y = 0.95x + 3.31

0.4

125°C
0.2 4
0.0
0.0 0.5 1.0 15 2.0 2.5
ISD (A)

13-2  Vsp— lsp D 1 I

13.1.4 NU—MOSFET DY v 7 v a v
BEOHTE

LFHETEHEREDO ST —MOSFET OV % 7
3 VIRE Ty IR CHETE £9,

T; = Rj_¢ X {(Pon + Psw + Psp) X 6} + T¢ (4)

I T,

Ric : 2FFEHERF D /R —MOSFET H o
Y U g - — A EAGHT

Tc: 7r—AIRFECC) GAENE XX 3-2 /)
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13.2 IGBT O&%H&

IGBT DKL, EFHEK Pon & AL v F 7 HH
& Psw DEFFTT, TR (Pon. Psw) &,
Uy vy va ViRE (2FFEMER) X, BLTO
FIETHHLET,

13.2.1 IGBT OEH L% Pon

ETHRK Pon X, 14.3.1 HOD VCE(SAT) I M X
D, ¥ 13-3 DX 9T Ic DFERFEIHIZIIT 5 1 R
Iz (VCE(SAT): oxlc+p) ZHEH Liﬁ“ IGBT @

EFEEK Pon X, 20 1 RPN fRE%E HWC,
KATHETEET,

1 T
Pon = ﬁf Veesar (@) X Ic(@) X DT x dg
0

_1L <1+4M>< e>12
—2a2 3 cos M
(3

Y2, ) ©)

+ = Mx 0
3 Cos

Z 7T,

Veesan @ IGBT ©a L7 ¥ —= 3 v & [HAIFIETE(V)
Ic : IGBT ® =2 L 7 Z &R (A)

DT : A>T a—7 4

_ 1+ Mxsin(p +6)
B 2

M : ZZ53(0~1)

cosh : E—X J)F(0~1)

Iv : B— X EIRFEZEA)

o : Vegean— lc FFED 1 RIFEIOMH X
B : Versan— e FrtEo 1 PNl

- Ve =15V
y=0. 19x +0.92
20 —
25°C L
— = |
> 15 ' =
g /
& 10
IESN
> 05
75°C | 125°C
0.0
0 1 2 3 4 5
Ic (A)

13-3  Vegsan — lc FrtEod 1 T EC
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13.2.2 IGBT DA A v F o 7K Psw

=X DENETD I DEEXD IGBT DAA v
F o 7K Pswit, W THEHTEET,

PSW—?zxfcxaExIMx% (6)
T,
fc : PWM 3 v U 7 JE e (Hz)
Vpc : EEIREL(V) (VBBX i A JIEL)
o : AA v F U TR T T OMEE
(1432 THAA v F > THISMH)

1323 IGBT DY v v 7 v a v iBEDH

£

LZETEERED IGBT OV v 7 v a ViRE T,
IR CTHEE TE $ 9,

ZZ T,
Rucp : IGBT & FEMERFO Y ¥ 7 v a -

o — A HEEHL(°CIW)

Te: r—ARAEEC) QUEE T 3-2 2H)
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14. REFHESTZ 7

14.1 BEBEGRES T 7

IV NTeN

K

1 BAHR L

B

it B

Dy var-r—ABOERBAET Y 1 L LA OWERNE GREARER) 2L E
T, IGBT Z4&# L /-8 S OB EEIKHIL. IGBT OADHHET FRD O I E EFN TV ER A,
1.00
-
/”—/ N
0.10 =1
0.01
0.001 0.01 0.1 1 10
R (s)
14-1 SIM2601M j& EEHCHTH R
1.00
// i
0.10 T
0.01
0.001 0.01 0.1 1 10
H#ﬁzﬁ (S)

14-2  SIM2602M i@ EEEHT 2
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14.2 HIESAREHET 77
X 14-3~[X 14-19 |ZHIEE O &K MR L OB 2R LE+, T 3o O x v 2 v g ViR

<7,
# 14-1  HHEE R R

5 FiH
14-3 HAE BB IR R loc VRIS RFE
14-4 VCC Vi T8k Ve — HilAHIFEIRENE loc FriE
14-5 HIEERER (L) les IRERE (Vee=0V)
14-6 I ERER (L) lesRERME (Vep=55V)
14-7 A A R ENEB AR EE T Veson il FF1:
14-8 NA YA RHIHENERE (R Vesorrla B REM:
14-9 1 —H A NHEEER AR Vecony i Rtk
14-10 2 —H A REFENMERE IETEE Vocorr IR R
14-11 UVLO_VB 7 ¢ /L4 R IR FE e
14-12 UVLO_VCC 7 « /L & B[R B 5
14-13 A LYV AT VIREERFME (LA, MLP, CW/CCW, FGSEL. VSP fif)
14-14 A LYV AR 2 IREREE (OCP 56 1-)
14-15 VREG i - %E/T Vrec 1 F51%:
14-16 B Y I v & HUEEIT Vv IR R
14-17 B X v T T X TR tekocy + PNERIERIERE[A] to T EEREME
14-18 1 FE i PR N EFE T Vi LRI
14-19 1 FE IR PR AR IRF AT to TR BE e
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V=15V, V=0V V=0V
9.0 cc SP 8.0 sp
80 =qMax. 7.0
7.0 T 6.0 N
60 |—— Typ. 0 P —d——F——T-®F NN ]
i < 125°C
é 5.0 _________Mm. g 40 25 oC
R == =~ —30°C
= 30 o 30
20 2.0
1.0 1.0
0.0 0.0
-30 0 30 60 90 120 150 2 13 14 15 16 17 18 19 20
Tc (°C) Vee (V)
14-3  HIBEVEIREGT loc TLERE 14-4 VCC Y 7-FEE Ve - HilHEIE I loc R
s
Vs =15V, Vg =0V Vs =15V, Vg, =54V
250 250
200 200 | Max.
< 150 | Max. | _ 150 = S S s Typ.
N I Ty | % T [ __~|min
g 100 [ I — ——{Min. | < 100 — ===
— — J I P | — — —{— _m -—_—
50 - 50
0 0
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