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o RALBERMNEREAR
o TEHIPCB BBRLE, HEFFMAENR
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. BELKMIRE/NT20.1°
s ZIFNERBERA1 AR
s ITRTFHNBERE
- HHEO
A. B. Z EXRIEEHIH
U. V. WZEDEH
SPI &3 E ST
o TI4RIZTNAEE
A. B Z¥K 1000-10000 {FE LA 4i2
(BL&ERES)
FAME AR
Us Vo W 25 1-32 SIAR AT 4RAE
B Z BRE E R fRiE
« TI{ERESEE: -40°CEl 125°C
o HEAI: SSOP28

2. A

o EBRFEENIZH
o FMERIES

o TlkizHl

o RIS

3. P aiEid

SC60340 B—RXFCHL. FFEMTVRN OIS (T Ras =M
B, MARBNYIZRERNZELEZ LNERE
BRI UEREINESSHENBEN. %~ mr] A
TAE. Tk, EFAEENAIRSREUER
Mo

Uzt A Wz E R RS D N EFNEF. EFE
EH=MEERIETIHLNFIRERR (PCB) £, X%
BElEE— R EEMRARNAE, ZBNSERE
fERFEEEN MW EBEPRN —REBE, ZXHBE
WERNBURTRZESEYELBELESNUE, &8
SC60340 AT F i THHEMME, BEUEE SRt

BF AR B AR LIBEAMENEE, WEIRIFE
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SC60340 3K A 28 BIEY SSOP28 1%, TWitiEsh, KAT
XL, BEIMRER,

& 1: SSOP28 %k, LHEREE
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SC60340 FGEIE J2 BT 12 1 R M hEs % mbD 2%1C
B3R

B L 10, ZHBEFEIR . ..ooveeeeeeervvreeevrvvsreserssssesesssssssesssens 10
R 77 - E i 10.1. SPI BBITIED . eeeeeeeeeeeeeeeeereeeeesesessssnens 10
e Rk 10.2. EXA/B/Z ELHH coceeeeeveeenennn. 11
Gy BIBPFEIR ..eeeeeeeeeeeeeeeeressssssssssssssssssssssssssssssns 10.3. UVIV BB ..eeeeeeeeeeceeeeeeeserenens 12
B BT B/ eeeeeeeererceeeeeeerssvessssssssssssssssssssnnnnns 10.4. BRAZEEVTEIGL oeeeeeeeeeerreeeeeereennn, 13
R 12 G N L 7 - DN 14
VA - 1 -0 TN 12, FEE(ZSE SSOP28.uueeeceeeeeeeevvveseeeervvsseeesnens 15
F T = G 13, PIEERZ eueeeeeeeeeeeeeeeressssssssssssssssssssssssns 16
LI v -2 1 -
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4. 5|pMEE

28-f#) SSOP
(15 3E=)
VREG [ 1 | O 28 ] cs
VIN [ 2 | ﬁ |27 ] scLK
MPSIN [ 3| b | 26 ] mosI
MNSIN [ 4| ® [25 ] miso
MPCOS [ 5 | m §. | 24 | NERR/MCOSN
MNCOS [ 6 | n \u 5 [ 23 | pwM/mcOSP
sncos [ 7| m 2 22 ] AGND
spcos [ 8 | g ° 21 | AVDD
SNSIN [ 9| E (08 20| W/MSINN
SPSIN 10| A h 19 ] V/MSINP
oscp [ 11| wn c 18 ] U/SCOSN
OSCN [ 12| |17 ] z/scosp
pvDD [ 13| 16 ] B/SSINN
DGND [ 14| 15 | A/SSINP
2: 5IHEXE
NO. SIBEF I/0 - ik
1 VREG - iR A R E R A
2 VIN - IR A N ERTREAR RN
3 MPSIN BN Lt ZE AR ELE PSIN S5
4 MNSIN LEIPN Lt S [EHRRRURELE] NSIN (5SS HRIA
5 MPCOS LTION =S Z AR PCOS ESHIA
6 MNCOS LTION =S Z AL NCOS 555N
7 SNCOS BN EE) B0 MR W4 Bl NCOS 12 35N
8 SPCOS LN EE) B MR UL PCOS 12 S5
9 SNSIN BN EE) 0 ) HATEUR R NSIN 5 SHIA
10 SPSIN BN 1R S F AR AR PSIN (S SHIA
11 0scP o] 1R I 42 ] LE S
12 OSCN Loifen EE) LR B S A
13 DVDD - iR SR BFEIR
14 DGND - BB I Ei!
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SIMMERR (4)

NoO. SIHIEF 1/o i) DS
15 *A/SSINP i BEF/EH | ABONMES/REIIEIIEZES Eft
16 *B/SSINN i /S B k(= S/ % A HRINESX IS S Akt
17 *Z/SCOSP i BFE/MED | ZBPES/RRPENRZiESERH
18 *U/SCOSN it g &Rl D U Bk(E S /2 A RREIIRZIE S Ak
19 *V/MSINP Bl g &Rl D V BORE S /% B MK ESX (S S B
20 *W/MSINN i BF/EH | WEORES/ZBEBIIEZE SRS
21 AVDD - #h SRR
22 AGND - #h o R
23 *PWM/MCOSP Rt 5 &Y B PWM %t/ % & IR IR X (E S Efit
24 *NERR/MCOSN Rt 5 &Y B SRIREE B/ Z A BRIRZES el
25 MISO Rt &2 SPI 8§ SSI #iEmt{ES
26 MOSI LTPN &2 SPI 5§ SSI HiEMNES
27 SCLK BN #Hr SPI 5§ SSI BYf{E=
28 cs BN #Hr SPI Fi&{ES

g

“HOAEFRHO, EERAHFR L

Rev.A1.4 4 EHBTFRE (EB) RHPERAT



SC60340

WiE

ESERY 121 RV ie% dwbD 2R 1C
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5. iIJER

B 226D BESER (°C) HE axrsxk BE
SC60340ST-TB® 60340 -40-125 SSOP28 EE:S 48 /&
SC60340ST-TR 60340 -40-125 SSOP28 Yt 2000 /&

It

(1)F=BE 7R SC60340=1/5% ; ST=SSOP28 #1#; TB=EX,; TR={FH
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6. RSk

Hs ¥ MR RIME | RK(E | B

\) VIN BIEBE IV 3#, BRAE 30mA -15 15 v

VREG, DVDD, AVDD,A, B,Z, U, V, W,
Vo MISO, IV 3#, BRAE 30mA -0.3 6 v
MOSI, CLK, CS, NERR,PWM B EE[E

MPSIN,MNSIN,MPCOS,MNCOS,SPSIN, .
Vo IV 13, BRIAE 30mA -0.3 6 %
SNSIN,SPCOS,SNCOS BIEEE

Iy VIN,VREG,DVDD,AVDD F#lE3 7 - -10 50 mA
A, B,Z,U,V, W,MISO,NERR,PWM FfIE8
Iy - -100 100 mA
P
Iy CLK, CS, MOSI BlEE3 R - -10 10 mA
- EEPROM 1RE R - - 100 | cycle
Ta TEINRRE - -40 125 °C
Tste EERE - -65 165 °C
Tj(max) BRAIEER - - 165 °C
&gt

L _ESYHBIR ST FTBE R M85 PRIE AR A ME iR, KAIR BT LN RATUEEF T TRl fMes (a9 A 521

7. FRER{RIF

TE £} MR =/IME RAE | B
HBM ANIRRGERY, 23 ANSI/ESDA/JEDEC-001 #R/EY -4 4 kv
VESD
CDM SRECMAERY, £ ANSI/ESDA/JEDEC-002 #r/E? -750 750 Y,
wBF:

(1)JEDEC XX1# JEP155 #51H, 4000V HBM A EREHRME ESD I HS IEf T R £ HiE
(2) JEDEC X1# JEP157 $51H, 750V CDM A IFERIRM ESD 153 IEH 1T R £ HiE
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8. T{EE¥#

(BR@EI 2 TIERETE, Vin=12V 8 Vree=5.0V; RIERHiER)

#/s 2 i =/VE Ll RBAE B
BESH
Vin BRI BB E 4.5 5.0 12.0 %
Vres e Eim iRt B E Vin=12V 4.3 4.4 4.5 %
CBP VERG HfHA 47 10.0 47.0 WF
Iop TR L=4.7uF, C=470pF, Rs=3Q 40 50 60 mA
Vin(on) BEhBE Veee IHEBE EF 3.5 3.8 4.1 v
Vinof REFRIP XA BE Vreo U B ToB% 3 33 36 %
Vinitys) RIFBE 0.3 - - v
LC IEH 2B
Tosc T H2R IR R L=4.7uF, C=470pF, Rs=3Q 2 10 mA
Vosc EnssicnieE L=4.7uF, C=470pF, Rs=3Q 3.2 4.0 4.8 v
Fosc EhesiR A L=4.7uF, C=470pF, Rs=3Q - 2 - MHz
Losc IR 7 e £ B B RRME 3 10 uH
Qosc 72 mmRE L Q=(Losc/C)"? [Rs 15 25 - -
AETHESE
RES(sa0 FAERIROPIER - - 12 - bit
Taelay AR - - 3.0 us
AAGabs) 33 FENEE - -0.3 - 0.3 Deg
AA(e) A RS E AB SRABMIIRE - +10 - %
PCB ZEREFHXSH
Din BYHEFIRESR - 0.5 0.8 1.1 mm
VPP LENIRE - 1 40 mvV
firotator) B - - - 1.67 kHz
rpm BFHR - - - 200K rpm
Xdis BFHEFATFRLERE - -0.2 - 0.2 mm
Yaite BFNETFAFIRERE - - 0.3 °
Rev.A1.4 7 FZHETEE (L8) RHEBRAF
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SC60340 I8 SEAY 12 (i /R M hiEdE dmbD 23 1C emilVEnt
TS (8)
H= S8 i =/VE Ll RBAE Bfi
BFWA: CS,SCLK,MOSI
Viohi WANBREBE - - 2 %
Viio BARRERMERE - 0.8 - %
Touo CS,SCLK, MOSI ERIEEA | Vo=0..Vep — 1V -80 -140 -200 WA
HFESHE: AB,Z,U,V,W,PWM,MISO,NERR
Vsoni T ASIEMERE RIS 4mA, £% DVDD £k - 200 mvV
Vsfio A RIEMERE JEEB AmA, £% DGND #7 - 200 mv
IshortOhi A A ER B3 Vo =GND; 4 20 mA
Lshortflo AEREIER V(=VDD; 4 20 mA
trise/Fall LFA TR AR E) 1% R=100Q 5 30 ns
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9. IhEEHEE

VIN VREG NERR

i
PWM PWM
weer | §C60340 A
Incr
o Interface B
SPSIN e .
SNSIN R ] Rt I Tracking ADC |— u
MUX Rectify LPF AGC & Angle .
SPCOS || > -1 -1 Decoder c ion v
Interface
SNCOS w
MPSIN
MNSIN -1 ] 1 - Tracking ADC [——
MUX Rectify LPF AGC & Angle
MPCOS Rt Rt 1 > Decoder
MNCOS
cs.
SCLK
oscp EEPROM SPI Interface
LC OSC MISO
OSCN MOSI
X 3 3 3
DVDD DGND AVDD AGND

3. DhaetEE

FERRINTF:
HREE: BREMBN, M AZBRENNINFAIEMNIRNEBRE S,
7es: FERRES, FRmMIMINESTEE,
EEPROM: EEFIERIRIZRIRTFESS, FER P IAEME,
W BEZRREERMNESIRECHFEENSIETEEN,
ESHE: BARANGES, BRAMBENELES.
Wit @@ SPI O EEPROM #URE.
MHES: AREFREES.
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10. DheEaiE

10.1. SPI #BTEO

! |
T I
MOSI |
| I
|
1

ol
1
MDHXDWX D9 X D8 X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO X ™ XERRXDHXPARci
]
- EH) Angular Position Data i _:H‘_
™ msB LS o
B 4: SPI RFENX
BH R ®/IME RAHE L7}
t CS TRESAMETE SCLK _EFHAZ BlagaTia) 250 - ns
te SCLK BY/E #A 100 -- ns
th RE— M SCLK (A CS EFAAZ EIRYATE] tew2 - ns
tes FMEURZ 8] CS RIEF= BTHAE (BRXT EEPROM 4ig) 250 - ns
too SCLK B9 _EFAEI MISO $iBHE % 2 [BHYBE) -- 50 ns
tor MOSI I NERIRE SCLK TRE3A KA A 7 A ) 20 - ns
toz M CS EFAEE] MISO BRI 7 3 it 2 [BIAYATE] - 10 ns
SPI JREXER#E M
Bit B A
15 PARC IO, RIFRT 15 MIEUEMIX 1 (IEIELE 16 MIEUBER ST IUM
14 DF2 AEEENSET
13 DF1 AEBEIE N =BT
12 ERR LIMNERHEERIE B IS B AT, WM ‘0" TR 17, [ERHURA 07
11:0 DATA HxAERY (F—RXHEAERSL D)

Rev.A1.4 10 EHBTRE (L8) RIDERAT
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10.2. {2 A/B/Z EXHH

SC60340 i@:d A, B. Z 3|HEHIESIERES. FINKET, SMEKENTHIREE, BESIMUT AEShHRZ

Ailo
A,B signals for rotating direction reversal with hystersis
_5o / /-\ Dir Changed /‘\\
S N R R L L L L
s | L) LI LT L L L L L L
z 0°
—p <« —» 0°
Z-phase Hysteresis
Width
5: B EE
- N

A 1 B £30ETLIM 1000 £—10000 (L EL4RBITIRE, BT 1024 £
Z SR LURIEIREN 1,2,4,8,16,32,64,128,256,512,1024,2048 LSB, HHEIAA 1 1 LSB
AB BB E R LURFZI &9 11SB, 21SB, 41SB #181SB, HHZiAH2LSB

Rev.A1.4 11 EHBTRE (L8) RIDERAT
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10.3. UVW BBl AES

SC60340 f2fff U, V. W BHImESitt, HBMEN 120% BEHwiE, FJIU~E 1-32 MFRBRI UL V. WIS
=, BE 1 XHR—32 XRATEH IR ETER,

One-pole-pair

| 2048 Steps | 2048 Steps |
- > >~

U | | | |

| | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | I |
\" ! I | | |
| | | I |
T f I | T
| | | | | | |
| | | | | | |
= | ' | :
w | ! | ! |
' ' ' . | |

| | | |
Angle | 0° | 60.12° 1 119.88° | 180° | 240.12° | 299.88° | 360°
6: 133k UVW KIZE
Two-pole-pair
1024 Steps 1024 Steps | |
- ah >~ | |
u | | | | | | | |
| | | | | | | |

| | | | | | | | | | | | |
| | | | | | | | | | | | |
| I | | | | | I | | | | |
- T - :: :
v : I : I I I I I I
T f I | T f I | T
I | | | | | | | | | | | |
| | | | | | | | | | | | |
} I I : t I I ; +
wo| L L L -
| | | | | | | | |
| | | | | | | | | | | : :

| | | | | | | | | | |

Position ! 0 1340 !684 11024 113641698 12048 | 2388 | 273213072 13412137561 Q

7: 2 X3tk UVWRFZE
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10.4. BxAERERS L

SC60340 feftpkh BRI AR |, PWM IRIZR A =LELb A FNEN AR, AEUES A= ZERXRNT:

Position = ton X 4098 / (ton + toff) - 1

PWM KZRVSRR BRI A1EIE, BENT5%, £mEEENLT10%, BIMIRAED PWM BIEHRE, AT LUZERST

FiRE,
I
> I <
PWuin
Angle
Pos 0
T A
> 1ps 4098ps
| PWwmax |
- > !
| | |
Pos —> <+
4095 2us
1/fowm |
- >
8: PWM EHE
s 24 HRMEH BAfiy #F
fowm BB 0.244 kHz {55 EHA: 4098ps
PWMIN E%Eﬁ(;q]jf{g 1 us Tl_l_% Odeg
PWax RGP TR E 4096 us {iIE 4095deg

Rev.A1.4
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11. BB

IVREG

IVIN

[ 3 |wPsIN
[ 4_|MNSIN
———— 5 _|mpcos
—— 6 __|mMNCos
—— {7 |sncos
—— {8 |spcos
————{" 9 |sNSIN
——{10_|sPSIN
—

Rotator |

11_|oscp

12 |oscN

UI = o YRE 13 |pvDD
cs:

0v€090S

cs
SCLK

MosI|

WIS 25}

NERR

PWM

AGND

AVDD

> w N © < ¥

I—‘ 14 _|DGND

B 9: WAES. SNEER. RLKTE

1. C1,C2 BAEER:
LC iRZMFIT R AT

Fosc =

1

]

Cl1.C2.Losc

Cl+C2

To Control
Unit

SPI (D11 D10 D9 |eceeccacannne

u

v

w

A Ty ure
B Tl IyuuUuyurue
z __l

Fosc Pl SEEIE 1.5MHz-2.5MHz, iR#E PCB #iF1 £ EIR B /R1E Losc, B SiE R B A E, — A SEEI{E 300pF-2nF

2l

2. (C3=1uF/50V, C4=1uF/50V, C5,C6=10nF/50V

Rev.A1.4
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12. #H&E{ZE SSOP28

D

HAAARARRARR AR

1 HEBHBBHEHEEGAY

+
I

e b
gﬁ ____________________________ }
‘ |
Dimensions In Millimeters Dimensions In Inches
Symbol
Min. Max. Min. Max.
A - 2.000 - 0.079
Al 0.050 - 0.002 -
A2 1.650 1.850 0.065 0.073
b 0.220 0.380 0.009 0.015
c 0.090 0.250 0.004 0.010
D 9.900 10.500 0.390 0.413
7.400 8.200 0.291 0.323
E1 5.000 5.600 0.197 0.220
e 0.650(BSC) 0.026(BSC)
L 0.550 0.950 0.022 0.037
0 0° 8° 0° go

10: HERTE
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13. [ASEhRA

kRS B#A P
Rev.A1.0 2019-04-04 BRE
Rev.A1.1 2019-07-16 EHTHAR LY A B R
Rev.A1.2 2020-05-31 1B AR AR 2
Rev.A1.3 2020-11-17 B
Rev.A1.4 2024-11-29 BEITHRER
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