EEHBET
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S$C6022X

IR 12 b e i 4wt 28 1C

1. FmiF

e 12 bit DRI RED A
BIYRIZ S AR, ARSI EANZAL
12 fess=im
SPI #%0
PWM %0
12 g e
A/B/Z 0O (&= 1024 £)
U/V/IW #0 (&% 16 S41Rk)
A+[B+/Z+ 1 A-/B-[Z-E 3N
SIN. COS2Enkt
IERZIEE: 2V (Vpp)
AELMIRE<L0.35°
RAFHR: 20K rpm
TYERESEE: -40°C~125°C
SSOP-16. SOP8 2738

2. [z g Sl

El3:5:k 6= a2 k=g el
HlagA

AERESES
TRIEBHZ 2R

3. FmiER

SC6022X @—aiHEM =R, SREMEEIRCH, ©
FHROAE T ERBN S, @id RN _E 7GR —3I iRk
HBEEEZNRZNEES, SA NSRBI
BAREHIEZIRIXESHITHEME, DSP B HITAEI:
B, BEiERMUEBEES. SC6022X MOHRAR 12
DNEdE, S8MREARIUSYE 4096 MEERSES, M1
EESMAIEREE SPI EO%RE, BE5IF 20K rpm.
SC60220/1/4 3 16 fiIRY SSOP 1%, WS, XHATL

xR, HEIFMEER,SC60228 K 8 A SOPS8 i3,
THiEsH, XBLTXEE, HERERER,

E1: TErEE
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FEEHEF
(Demill/Ent

$C6022X IR 1 2 hEE RS 281 C
H%
L PRI ceeeeeeeereeteeteereete e stesee e see s sens 11, THEEHIR cooveereereereereereereeresssseessesessessensens 11
2. BTG cveeereeereeereeereesreesreesseessnesseesssssennes 11.1 EBIRIEEEEEAMUIE .coovvvevveeervererrercrvanns 11
3. FERHIE c.nvereeeecveeeerieereeiesteersesessssesssesnns 11.2SPl 1B veereereereererrereerersseseeseeseeenses 12
B, BIBHEIR cveereereereererrerrerrererseeseersereessessesens 11.3 BEEBEGH ooveveveeeeeeerevreereereeeeseenes 13
5 BTH(EE ceeeeeeeereiresvenciescssnessssssssssssssssssns 6 11.4 UVW ZHBIRTC....veeevereneecvencnencnnnens 15
6. ABPRBEK cveeeeeeeveereereereeressesssssesssssssssssesens 11.5 BREEVEIEIIL cveeveereeeeereereerererecrennns 16
T BB coveereereereereeteetsstestestsssesesseeseesessns 12, BB ccvveeereereereereersessssessessessssesssnsens 17
8. TAEBH cceeeeeeveeereeerreerrecrercsseesssesssessssssennes 13. $Z1ZE (SOP8) .coueeeeeevvevvvevvrcvvnennen. 18
9. TIEBH (B) eeevveeveeveeeeeererercvecesesvenns 14, $HBZE (SSOP16) ..ccueeveevvcvvecuvennne. 19
10. DHEEMEE cccovvvveeeennnevvvenisssssecsrsennenssssnnns 10 15, PHERRE couaaaaaaavavvvvvvvvvvvvvvvvvvvvvvvvvvvvvvnnnnns 20
Rev.A1.2 2 HEBETFREE (B8 ROERAE



ZEHET
SC6022X =12 (A RO IC (9 Jolnry-p

4. 5|HMEE

16-Pin SSOP 16-Pin SSOP
) )
AL 110 6| ]cs AL 110 16| ] cs
B[ |2 ﬁ 15 [ ] SCLK | B+ | 2 ﬁ 15 [ ] scLK
z[ |3 b 14 [ ] mosI z+[ |3 b 14 [ ] mosI
u[___| 4 (7, 13 ] mIso A ] 4 n 13 [ ] mIso
v[_ |5 g 12 [ ] PTE B-[__ |5 Q 12 [ ] PTE
wl__ |6 § 1M [ ] PwM 2 I § 1M [ ] PwM
TESTI[ | 7 : 10 [ ] GND TESTI[ | 7 : 0 ] GND
vob[__| 8 & 9 [ ] eNA vob[___| 8 B 9] eNnA

2: SC60221/4 5|MM#R

A
No. 1/0 51} g
$C60221/4-U $C60221/4-D
1 A A+ Rt #Hr A BKHiES
2 B B+ i &2 B BkHfES
3 z Z+ i &2 Z BoRES
4 U A- Lot wF U/A- BXHES
5 % B- Wit #HF V/B-FKHES
6 w Z- Wit #HF W/Z-BxHiES
7 NERR NERR o] #uF BRHiER (BRAEWH AR
8 VDD VDD - iR R
9 GNA GNA - #h EE )
10 GND GND - #h BFt
11 PWM PWM it B PWM it
12 PTE PTE LETPN &2 LRAZI IR
13 MISO MISO it 2 SPI #iiiEka iR
14 MOSI MOSI PN e SPI £t N\
15 SCLK SCLK PN e SPI BIHP(ES
16 CsS s PN e SPI Rit(ES
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Sce0a2x AR 2RI @D erminkne
16-Pin SSOP
(fF3RE)
pPSIN[ |1 O 16 | ] NA
NSIN: 2 15 ] NA
pcos[ | 3 H 14 ] NA
Ncos[ | 4 13 ] NA
NA[_ |5 g 12 | ] PTE
NA[ e 8 M| ] NA
TESTI[ | 7 E 10| ] GND
vboD[ | 8 © 9 ] GNA

3: SC60220 5|fMEAR

No. 204 1/0 = 3] s
1 PSIN i B Esxfat (+)

2 NSIN [t #HF s ()

3 PCOS [t #HF KXl (+)

4 NCOS it BFE  |REEE )

5 N.A. - - okt

6 N.A. - - okt

7 NERR - #F mizferfd GHRRERE AR
8 VDD - BIR R

9 GNA - Hh I

10 GND - H e

11 N.A. - - ks

12 PTE LN #F A2 ML B

13 N.A. - - Tt

14 N.A. - - &Rz

15 N.A. - - &Rz

16 N.A. - - LR
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FEEHEF
(Demill/Ent

SC6022X R 12 i ez dmbD281C
8-fISOP8
DC %
(I FRE)
CS| ﬂ | SCLK
N.A| | MOSI
(@]
_
VDD | ) | MISO
No
>
GND| | PWM
4: SC60228 B|p#HAR
No. 2R I/0 £t iR
1 cs LN n=x SPI Hit(E =S
2 N.A S
3 VDD BB B IR
4 VSS #h #h
5 PWM Lok n=x PWM % B
6 MISO Lku] 0¥ SPI BRI (ES
7 MOSI LN 0¥ SPI #UIEWIN{ES
8 SCLK LN ¢ SPI BY$P{S S
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5. IJER

P aREH L8N EESEE (°C) ESES [2E7CF BE
$C60220SS-TB 60220 -40~125 SSOP16 B 80 F/E
$C60221SS-TB 60221 -40~125 SSOP16 B 80 F/E
SC60224SS-TB 60224 -40~125 SSOP16 B 80 #i/&
$C60228DC-TR 60228 -40~125 sop8 B 3000 /5

= andn 4 KL

[ B
S$SC60228DC-TR

1T s

TR: {RtE

TB: B3

I

SS: SSOP16

DC: SOP8

BEHK3

0: IERZHH

1: ABZ(1-5124%)+PWM+SPI
4: ABZ(1-1024%%)+PWM+SPI
8: PWM+SPI

=AY

BrE:
O F BESENE FENEEER, UEA: SC60224-U-P4-1024-244

$C60224: SHES; U: FES; P4: 4 R UVW; 1024: 1024 £&; 244: PWM 373 244Hz
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6. RIEEH

(o= s8 it 5% 14 RBME | BKE iy
VDD, A, B, Z, U, V, W, MOSI, MISO,
V() -0.3 6 %
SCLK, CS, NERR FYEE[E
1() VDD HJRE -10 20 mA
1() A, B,Z,U,V, W, MISO,NERR BIEE 3 -100 100 mA
1() SCLK, CS, MOSI, PTE B9 -10 10 mA
EEPROM B 5 R #K - 100 cycle
Ta TERE -40 125 °C
Tste GFERE -65 165 °C
Tj(max) RAER - 165 °C
=P

BT UL TR SR BE S FRES MR A IREF, KOTEREEEAIIRABE B T AIBER s nas a5 l4,

7. BREERIA

Esi=s £S5 MRS &/ME RAHE Eafi
HBM NIRIRRIERY, 22 ANSI/ESDA/JEDEC-001 4Rk -4 4 kv
VESD
CDM WU RMIERY, £ ANSI/ESDA/JEDEC-002 #RA -750 750 v
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$C6022X

IR 12 e D 231C

@D

T BT

emilVEnt

8. TIE&#X

BRESETIERESEE, Voo=5Y, Cavrass=100nF;FRIEHHLA

"s S8 izt &= 1 =/MVE R {E RAHE Bl
B RES
Voo BIRBE 3.0 5.0 5.5 %
Iop IR T, fmag=0 rpm 10 16 22 mA
Vig HfEBE 1.18 1.25 1.32 %
Vref BEBE 45 50 55 %Voo
Vin(on) HFREEEHRE B E 2.6 2.75 2.9 %
Vih(off XA BERE BAREE 2.4 2.6 2.8 %
Vin(hys) B 0.15 - Vv
VRoffset) BEBERE 470 500 530 mv
B g = A
f(sys) AT BAETRELR 0.8 1 1.2 MHz
f(sdc) AD ¥t gRSmER B TRELR 13 16 19 MHz
Nk Ea 280
RES (sdq) DHE - 12 - bit
INLopt ELMIRE Vpp=5V,Temp=25°C,Din=1.0mm -0.5 0.5 Deg
INLtemp FELMEIRE REAFZMESHNRAIRE, Tamb=-40 to 125°C -0.9 0.9 Deg
AA(rel) A/B 5%t 2% A. B MREHAEAR -20 0 +20 %
D A i T Y at ABZ hysteresis = "1LSB" - 18.0 45.0 us
55 BFEH
Vop ERRXIGE 3.2 4.0 4.8 v
t(on) VBB 8] TREIREN 10% - 300 us
Vt(lo) BNBERE 1.0 2.8 v
Vt(hi) RARBERE 4.8 5.8 v
PWM Hith
Fipwm) PWM 57 (2R3A) | Voo=5V, Temp=25°C 927 976 1024 Hz
Fipwm) PWM 3R (F]3%) | Vpp=5V, Temp=25°C 232 244 256 Hz
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$C6022X

IR 12 e D 231C

FEEHEF
(Demil!/Ent

9. RS (4)

BRES 2 TIERESEE, Voo=5V, Caveass=100nF;FIES B

NS 28 M &=/ME mEE, RAHE Hfi
HatE R N AR AR
dmag WS ER 4.0 6.0 10.0 mm
d6mm x 2.5mm B FEFAEEEE
tmag WBH%EE - 2.5 - mm
Din REER HWFEWIK - 1.0 2.0 mm
Hext b 1558 ST ELRERE 25 - 125 mT
f(mag) R IRIMER - - 333 Hz
rpm iR - - 10 krpm
xdis BEREY SR MRE - - 0.2 mm
xpac EREF S HERMRE -0.15 - 0.15 mm
dpac SRESEZARNREAE 3 - 3 Deg
hpac SR SHERES - 0.4 - mm
HFHith:CS,SCLK,MOSI
Vt()hi S HBFHE - - 2 v
Vt()lo REFHE 0.8 - - v
Ipd() ThIEBR MOSI V()=1V...VPD 6 38 60 uA
Ipu() EHhIER  CS,SCLK V()=0..VPD — 1V -80 -140 -200 uA
BFRNPTE
Ipd() THIEF PTE V()=1V...VPD 1 4 10 uA
PTEon FREE - 1.7 - \"
PTEoff XHAHE - 1.3 - Vv
#Fimt:A,B,Z,UV,W,PWM,MISO,NERR
Vs()hi MAMBESBEF I()hi = -4 mA, with reference to VDD - - 200 mV
vs()lo AR EEBTE I()lo =4 mA, with reference to GND - - 200 mv
Ishort()hi S B TR R B V() = GND; 10 - 20 mA
Ishort()lo i R BB T AT BR B3t V() = VDD; 5 - 15 mA
trise LT HAEE R.=100 Q to GND; 5 - 30 ns
trall TR AT E] R.=100 Q to VDD; 5 - 30 ns
Rev.A1.2 9 BEBTRE (L8) RHERLQF
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SC6022X R 2 RS REBERIC (9 Jolnry-p

10. IhEEIEE

NERR
03
$C6022X K .
Voltage >
VDD Regulator A
Incremental B
Interface
> A-D Converter > z
. . | & Angle Decoder U/A-
A .| Commutation i
Interface v/
= W/ z-
EEPROM
> (&)
Hall Array
Register -< > SCLK
SPI Interface
GNA K MISO
MOSI
GND qu
PTE

5. INAEAEE
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$C6022X =R 12 b e dminasIC @emilI/Ent

11. Iheei@miR

1.1 EREFRBOME

R EMNERRN SEFEAEAT, UTFENHEFRWEDDL, HSHNRENSMEER 2.0mm, O
N ESR™~4% PCOS, NCOS #1 PSIN, NSIN M5,

WME 6 Fix, AESSENX NIRRT, VPCOS-VNCOS KREIRAE, RN S PC TSR, M
Mg NC i FHEskIbAk, M NS &1 PS D S AL FHER AR TR MR $Hhesshe, S AEEM, Mk, S
WRImBY £ hedE Y, 1SS AER/.

] 0O 16 ] e, 16 ]
2] 15 ] 2] 15 ]
| 3 4 \_ 14 | | 3 / \_ 14 |
| 4 113 | | 4] |13 |
| 5 12 | | 5 12
| 6 ’ 11 | | 6 ATE
7] 10 ] 7] 10 ]
s | 9] s | 9]
Angle = 0° Angle = 45°

Ee6: UBRRE
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HZEEHHBF
SC6022X 12 (RS REBERIC @D eminEnt

11.2 SPI A

BITIMNZIEORFESEN A BN

o= ]
I
w’-‘D11XD’IOXD9XD8XD7XD6XDSXD4XD3XD2XD1XDOXDFOXDHXDFZXPARCE
—*’:1;0 | _H:L_
! — Angular Position Data — ! tor
7: SPIEE
B8 R =IME RAE LX)
ty CS TREAFBI®h SCLK EFGZ BIRYAY(E] 250 - ns
tewk SCLK B9 [E # 100 - ns
th BE— T SCLK W TEARM CS EAHA Z B85 &) tCLK/2 - ns
tes FRIEIE Z 18] CS fRIFH B THAIE (BRXS EEPROM 412) 250 - ns
too SCLK B9_EFHAE MISO K38 HE 2 B A9 AT i8] - 50 ns
tor MOSI BN IR S SCLK TR A KA A 17 B ja] 20 - ns
toz M CS EFEE) MISO BB L 3 A%t Z BV A ja] - 10 ns
SPI 16 {i ¥k hifeE:d
Bit & R
15 PARC FRAL, RIFHT 15 MEUEFIX 1 (IR 16 (IEUIBEIS S EIFE
14 DF2 REEENSET
13 DF1 AEEE N LT
12 ERR LINPHEERIE R R, WEM 0" TR 17, EBHUER 07
11:0 DATA @yiaEmd (F—UHEXHAESSA D)
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11.3 g2t
SC60221/4 & A. B. ZSIHIHHEEBERES, BINEET, YMBERHIEN, B ESHTIT A SSkd

Z Ao

A,B signals for rotating direction reversal with hystersis

co
7

OO

Dir Changed P

JEREINEEERIEE SR
31 [ O O

Iod

—> '« —> i« 0°
Z-phase Width Hysteresis

& 8: BrAiRE

- ZIEETETILURIEEEN 1LSB, 2LSB, 4LSB A 180 B, HHPEIAK 41 LSB
- ZESUEARE

- O RHEMEENA LIRIEIZE N 0LSB, 2LSB, 4LSB #18LSB, HAZIAN 4 LSB

Rev.A1.2 13 EEBTRE (B8) RNDBRAT



FEEHEF
(Demil!/Ent

$C6022X =R 12 b e dminasIC
ABZ Z¥MoMERE

No. At 2 BY 534 DY
1 1024 4096
2 512 2048
3 ZHH 256 1024
4 128 512
5 64 256
6 1000 4000
7 800 3200
8 600 2400
9 500 2000
10 400 1600

+3#

11 360 1440
12 300 1200
13 200 800
14 100 400
15 50 200

Rev.A1.2
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IR 12 e D 231C

FEEHEF
(Demill/Ent

11.4 UVW s

SC60221/4 R U. V. W EHAIE S, HBMAEN 120°% BIHE, FTUA~E 1-16 MEEI UL V.
W 55, #HE 1 XIR—16 IFRAY BN A FE Ko

299.88° | 360°

One-pole-pair
| 2048 Steps | 2048 Steps
- >
u | | | |
| | ] ]
| | | | | |
| | | | | [
| | | | | |
| | | |
\'/ I I I I
| | | |
t t | |
| | | | | |
| | | | | |
l | | ]
| | | |
W I I I I
| | | |
| | | |
Angle | 0° | 60.12° |119.88° |180°  |240.12° |
9: 1 Xtk UVW ERZE
Two-pole-pair
1024 Steps 1024 Steps | |
- > >: !
u | | | | | | | |
| | ] ] | | ] ]
| | | [ | | [ | | [ | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | |
| | | |
Vool L L o
1 1 | | 1 t | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | |
W o o o |
| | 1 | | | 1 |
| | | | | | | |
| | | | | | | | | | | |
Position! 0 ! l'684 11024 '1364 ! 1698 ! 2048 ! 2388 ! 27321 3072 ! 3412 ! 3756 !

10: 2 331k UVW RZE

0

Rev.A1.2

15

EFRFREK (B8) ROBRLQF



ZEHET
SC6022X =12 (A RO IC (9 Jolnry-p

11.5 BRERH5itH

SC60221/4/8 #=tEx FTEERAFBMEHAN ,PWM BN HTLHEEAIFUNENAE, AEMUES STt 2 BM
XARWTF:
Position = ton X 4098 / (ton + toff) - 1

PWM K BISAR BRI EEIE, BEANL5%, £RESTENT10%,, @IS PWM BB, ATLLA
BRIMTIRE

PWMuin

Angle
Pos 0

[ - - = A

’| € 1us 4098uS
[ PWMMAX I
~ -
Pos —P - —

4095 2uS
— 1/fowm

A
i

11: PWM SRR 7y 244Hz SRFZE

PWM BRIASHE (976Hz)

NS S8 sAE i &
fowm PWM #RiZE 976 Hz Signal period: 4098

PWMuwmmn R/NBOHTEE 0.25 us Position 0d; Angle 0 deg

PWMuax RAPKAEEE 1024 us Position 4095d; Angle 359.91 deg

PWM BRIASAE (244Hz)

§ns 28 BAE B P4
Fowm PWM 3R 244 Hz Signal period: 4098

PWMuin RN E 1 us Position 0d; Angle 0 deg

PWMuax BRAKHTEE 4096 us Position 4095d; Angle 359.91 deg

Rev.A1.2 16 EHBTRE (L8) RIDERAT
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12. BEIN A

VDD

TG 3k

T TH—s VDD
5V é l

A A+

10uF I 5 s

= YA 7+

u A
2 1 ;
LED \;‘ m m W z g
3 8 3 :
N 10K P
N , r10K (o)
X s -

NERRY L -

: SCLK

™~h MOSI

MISO
o _ J o
GNA] PTE | GND EWK I

E12: NABKE
&

WRIDES O/ BIRImIM A BRE (HE) K 10uF EHBER.
CS X SCLK imn 10K A9_E#u BBH, MOSI A 10K T EEFH,
H1F SPI iR 9 RZEH DI, WRFEE I ELE N, BIEZELKETEI 30cm,

W ABZUVW 155880, 72 KM ETIE € RS422 £ A 26C31 #ITE S5 5155,

Rev.A1.2 17 EHBTRE (L8) RIDERAT
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13. FEEE (SOPS8)

8- BfiI: mm

DC H&

0.25

490 ~ Rl

ABAAT %5

A
O _Y
EEEN 7
i |

0.33 1.27BSC

Y -
175 (] 155 A

1.45 \ /1.35

!

1R ADERY SEFR A (A ERIACR R U T B RSERE R,
2. BEANEEEAROER,
MRKRIEERE, WRITARNRT,

13: SOP8 #f%E
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@D

14. 3

=T

(SSOP16)

0

T BT

emilVEnt

/q‘\
AHRAAAAN | >
&3 — - + -+ m
|
‘ e
TR e
C
— e b
= - LD
|
( L {
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A — 2.000 — 0.079
A1 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 5.900 6.500 0.232 0.256
E 7.400 8.200 0.291 0.323
E1 5.000 5.600 0.197 0.220
e 0.650(BSC) 0.026(BSC)
0.550 0.950 0.022 0.037
0 0° 8° 0° 8°

14: SSOP16 FfZEE
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SC6022X =R 12 b e dminasIC
15. ASEhRZS
kR4S Bja] &2 BA

Rev.E1.0 2019.4.5 A RRZs

Rev.A1.0 2019.7.16 & BB BY [ Y R R ]

Rev.A1.1 2020.5.31 NSRS AR A< 52

Rev.A1.2 2025.2.17 (CC -5
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