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JEREALTC 12 bit DR RS A
BRI IR, IR EAI B
12 figsd W a
SPI 0
PWM %0
12 g8
A/B/Z #O(F= 1024 £)
U/V/W #Z0O(FR% 16 X11R)
A+[B+/Z+ F1 A-[B-/Z-ES
SIN. COS 2EnkH
I[ERZIEE: 2V(Vpp)
AELMIRE<£0.35°
AR 20K rpm
TERESER: -40°CE] 125°C
#EH: SSOP-16. SOPS
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IEEA R A AL E A
HMagA

S REDEs
TRIEEHE 2F
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4. 5|BMEE

16-Pin SSOP 16-Pin SSOP
() )

AL 110 16 [ ]cs AL 110 %6 ]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 w 13 [ ] mIso

v[_ |5 g 12 [ ] PTE B-[ |5 g 12 [ ] PTE

wl___|s § 1M1 [ ] pwM 28 I § 1M [ ] pwm
NERR[ | 7 : 10 ] GND NERR[ | 7 : 10 [ ] GND
vbDD[___ | 8 L 9 ] GNA vbDD[__ | 8 B 9 ] GNA

2: SC60221/4 5|M#R

&
No. 1/0 E3id) i
$C60221/4-U $C60221/4-D
1 A A+ o] #x A BKHES
2 B B+ Rt #HF B fH(ES
3 z Z+ Rt #F Z foHfiES
4 u A- Rt #F U/A- BxHiES
5 \Y B- Lot 2 V/B-BHES
6 W Z- Lot 2 W/Z-BHES
7 NERR NERR Wit #F HiRFHER(EIRRE R AR
8 VDD VDD - BIR BB
9 GNA GNA - h TRt
10 GND GND - #h &0
11 PWM PWM o] 2 PWM % iR
12 PTE PTE LTTDN #F A2 ML B
13 MISO MISO o] e SPI #rtfEka R
14 MOSI MOSI EIPN o SPI ¥tk N\ R
15 SCLK SCLK TP BF SPI BI$MES
16 s cs LTON HF SPI Fi&fssS

Rev.A1.2 3 BEBFRE(LE)RHERATE



$C6022X =R 1 2R R0 ez C @fn_?n;gri
16-Pin SSOP
(fF3E)
PSIN[ [ 10O 6 [ | NA
NSIN: 2 15 ] NA
pcos[ |3 H 14 [ ] NA
Ncos[_ | 4 13 | NA
NA[_ |5 R 12 | ] PTE
NA[___ |6 8 M| ] NA
NERR[ | 7 m 10| ] GND
vbD[ | 8 © 9 ] GNA

3: SC60220 5|MMEAR

No. 4 1/0 3] i
1 PSIN il 52 IESK (+)
2 NSIN [t #F IESZHitH ()
3 PCOS [t #F ROLHIH(+)
4 NCOS it S RIZGHH ()
5 N.A. - - i
6 N.A. - - i
7 NERR - H=F BRIl (EIR R E R AR
8 VDD - BIR IR
9 GNA - E:) I
10 GND - i et
11 N.A. - - TR
12 PTE LN #F RNz R
13 N.A. - - TiEsE
14 N.A. - - TR
15 N.A. - - TR
16 N.A. - - TR
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8-fISOP8
DC %
(IR FRE)
cs | 1 O ﬁ 8 | scLk
N.A | 2 7 | MOSI
(p)
o
voo[ |3 S 6 [ ] miso
NO
o
GND | 4 5 | PWM
4: SC60228 B|p#HAR
No. 2R I/0 £t R
1 cs LN n=x SPI Hit(E=S
2 N.A i
3 VDD BB B IR
4 GND h Hh
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 REhES
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5. iTIGEE

B “E RESEE(°C) ETE"S BE5R HE
SC60220SS-TB 60220 -40-125 SSOP16 = 80 Hi/&
SC60221SS-TB 60221 -40-125 SSOP16 = 80 Hi/&
SC60224SS-TB 60224 -40-125 SSOP16 =§:3 80 /&
SC60228DC-TR 60228 -40-125 SOP8 YR 4000 §/#

A
FEandp 2 A
[ T E2g

SC60228DC-TR

I\
ZE kN
TR: 4R
TB: &%
HEIMNE
SS: SSOP16
DC: SOP8
B S
0: IERZHH
1: ABZ(1-512£%)+PWM+SPI
4: ABZ(1-1024%%)+PWM+SPI
8: PWM+SPI
FmRY

&BE:
O F BESENE FENEEER, ULEA: SC60224-U-P4-1024-244
SC60224: WHEIE; U: TES; P4: 4 IR UVW; 1024: 1024 #%; 244: PWM $7iZ 244Hz
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6. HRIRSEK

#s o3 iz &% 14 =IME | mKE iy
VDD, A, B, Z, U, V, W, MOSI, MISO,
Vo -0.3 6 Y
SCLK, CS, NERR ME[E
Iy VDD HRHE -10 20 mA
Iy A, B,Z,U,V, W, MISO,NERR BIEE 37 -100 100 mA
Iy SCLK, CS, MOSI, PTE B9 3% -10 10 mA
EEPROM 5 /R ¥ - 100 cycle
Ta TERE -40 125 °C
Tste GFEERE -65 165 °C
Tjmax) BALR - 165 °C

&gt
SFULL T I AT BE A BHESER A IR, KAV ERBHELITRATE BRI F AR e Haya 2 1%

7. BREE(RIA

TE £t} Rl g6 =®IVE RAE By
HBM NRERARAY, &2 ANSI/ESDA/JEDEC-001 74 -4 4 kv
VESD
CDM U RMIEEY, £ ANSI/ESDA/JEDEC-002 #R/4E -750 750 v
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8. TIEE#X

BRBEIETIERESER, Voo=5Y, Cevrass=100nF; BRIESHIEA

"S S8 izt 5= 1 =/MVE R {E RAHE B (i
B EES R
Voo BIRBE 3.0 5.0 5.5 Vv
Inp R E R T #E, fmag=0 rpm 10 16 22 mA
Vig BEfEBE 1.18 1.25 1.32 Vv
Vref SEBE 45 50 55 %Vop
Vin(on) FEEEHRE N E 2.6 2.75 2.9 v
Vin(orf) XH B ERE PR 2.4 2.6 2.8 %
Vin(kys) iR 0.15 - Vv
VR(offset) SEHEME 470 500 530 mV
B h =4
fisys) R Eh EETRERR 0.8 1 1.2 MHz
flsdo) AD HER 24 B TRELR 13 16 19 MHz
gk =208
RES(sdo) Pk =S 12 - bit
INLopt ELMEIRE Vpp=5V,Temp=25°C,Din=1.0mm -0.5 0.5 Deg
INLtemp EHMIRE REAFPENRKIZE, Tamb=-40 to 125°C -0.9 0.9 Deg
AA el A/B &=Lt 2% A. B MREHAEAR -20 0 +20 %
D A 5 R E A at ABZ hysteresis = "1LSB" 18.0 45.0 ps
55 BFEH
Vop EXRRIBE 3.2 4.0 4.8 Vv
t(on) RSN TRAIRIEN 10% 300 ys
V(o) RNEERE 1.0 2.8 v
Vi) BRABEIRE 4.8 5.8 Vv
PWM %ath
Flowm) PWM #7Z& (BkIA) | Vop=5V, Temp=25°C 927 976 1024 Hz
Fowm) PWM $RZR (A]3%) | Vpp=5V, Temp=25°C 232 244 256 Hz
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TESER(R)

BRBEIETIERESERE, Voo=5V, Cayrass=100nF;pRIESE 1A

"S 58 izt &= 1 =/MVE R {E RAE Bl
Bt B N A
dmag WHER 4.0 6.0 10.0 mm
®6mm x 2.5mm B F R EEE
tmag H%EE 2.5 mm
Din REPE IR 1.0 2.0 mm
Hext k7 5R E ST E ESRRE 25 125 mT
f(mag) FRIME 333 Hz
rpm iR 20 krpm
Xdis ERED SHEEFORE 0.2 mm
Xpac EREFSHERNMRE 0.15 0.15 mm
Ppac CRESEGANREAE -3 3 Deg
Npac SR SEEERER 0.4 mm
WFH@mit: CS,SCLK,MOSI
Vtgni SHRTEEHE 2 %
Vtgio REBFEHRE 0.8 %
Tpa0 THIE R MOSI V()=1V...VvPD 6 38 60 A
Tpuo _EHIEBR CS,SCLK V()=0...VPD—1V -80 -140 -200 A
BFRWAN:. PTE
Ipd() THIE PTE V()=1V...VPD 1 4 10 HA
PTEon FERE 1.7 v
PTEof XA EE 1.3 v
®FHit: A,B,Z,UV,W,PWM,MISO,NERR
Vs(Ohi MABESHET I()ni=-4mA, with reference to VDD 200 mvV
Vs0io A EBERET I()i,= 4 mA, with reference to GND 200 mvV
LshortOni At 75 BB T AT BR B 3 V()n=GND 10 20 mA
Lshort(to A L EC BB T AT 5K B 3 V()ie=VDD 5 15 mA
trise EFt3ABYE Ri=100 Q to GND 5 30 ns
tral T B& AR i8] Ri=100 Q to VDD 5 30 ns
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SC6022X iR 12{i b 4meo2%1C
9. IEEIEE
NERR
03
SC6022X
> PWM PWM
Voltage
VDD Regulator > A
Incremental B
Interface
> A-D Converter > z
" »| &Angle Decoder U/A-
A .| Commutation i
o Interface v/
> W/ z-
EEPROM
- (&)
Hall Array
Register - > SCLK
SPI Interface
GNA K MISO
MOSI
GND qu
PTE

5. DhEetEE
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10. DheEaiA

10.1 EREREREZNUE

SRERNERRNAEFNERR, UTFENHEEERD, HBR DB SBEIEERN 2.0mm, F95 =KL
438174 PCOS, NCOS 1 PSIN, NSIN PIMES,

WME 6 Fin, AESSTEN NS, VPCOS-VNCOS RAEHEAE, WINRNS PC I FHESKEE, MR
Mg NC i FHEskIbAR, M NS # PS D S AL FHER IR T M. HBRYEE $Hhesshe, S AEEM, Mk, S
WRImBY £ hedE Y, 1SS AER/.

110 16 ] 16
[z 15 ]
| 3 4 \_ 14 |
Iy | 4] 113 |
| 5] | 5] 12 |
| 6 ¢ | 6 AT
(7] (7] 10 ]
[ o] [z o]
Angle = 0° Angle = 45°

6: UEBETEE
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10.2 SPI #Z0

BITIMNZIRORFESEN A EHE

= }
Iy
MISO : D11XD’IOXD9XD8XD7XD6XD5XD4XD3XD2XD1 XDOXDFOXDF]XDFZXPARCE
i e e
" MsB ! foz
7: SPIBNFE
3 iR BME BRAE Bl
t CS THAFMETE SCLK EFHAZ EA9BT ia] 250 ns
tew SCLK /A HA 100 ns
th RE—TN$ SCLK W TEAF CS EAARZ BB & tewk/2 ns
tes MR 2 18] CS fR¥F75 B FRYBY 8] (BR YT EEPROM 4 ig) 250 ns
too SCLK B9 EF3A 5 MISO #IEHE M 2 8l 896 8] - 50 ns
tor MOSI IR S SCLK TFE3A R 9 22 37 B ] 20 ns
toz M CS EFAEI MISO $BMI T 3 & Z B89 al - 10 ns
SPI 16 {i ¥R hifaid
Bit g g
15 PARC BRI, RIFRT 15 MIEURAIX 1 (I#EHE 16 MIEUBERST UM
14 DF2 AEBEE A =BT
13 DF1 AEEENSET
12 ERR LIS IE B I B AT, WM ‘07 T 17, IEREUEAN 07
11:0 DATA ExFAEmH (B— I EEhAERS D11)
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10.3 =i
SC60221/4 BT A. B. Z3|HMmEIEEBIERES., RIAMEE T, HHEHENSTIEEN, BESHAIT AEG

Sk Zal,

A,B signals for rotating direction reversal with hystersis

co
-7

OO

Dir Changed P

yFoo\
JEREINEEENHEE RN
31 [ O O O

—> <« —> 0°
Z-phase Width Hysteresis

o0

8: BHIRE

- ZESEETLREIZIEESN 1LSB, 2LSB, 4LSBH 180 &, EHPZHAN 4 D LSB
- ZESUEARE
- O RHEMEENA LIRIEIZE N 0LSB, 2LSB, 4LSB #18LSB, HAZAN 4LSB

Rev.A1.2 13 BEEBFRE (8RO BRAE
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$C6022X =R L2 B hEe YmbD 231 C
ABZ ¥R MELE
No. A S B E5 7% ¢ SR
1 1024 4096
2 512 2048
3 it 256 1024
4 128 512
5 64 256
6 1000 4000
7 800 3200
8 600 2400
9 500 2000
10 400 1600
papadiill
1" 360 1440
12 300 1200
13 200 800
14 100 400
15 50 200
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10.4 UVW TRz

SC60221/4 &t U. V. W BHImESiat, HEMBMEN 120° BIHFEZE, FTLUTE 1—16 DA U,
Vi W ES, HE 1 X1R—16 SHRATEB A [ FE Ko

299.88° | 360°

One-pole-pair
| 2048 Steps | 2048 Steps
B >
U | | | |
| | ] ]
| | | | | |
| | | | | |
| | | | | |
| | | |
\) I I I I
| | | |
1 t | |
| | | | | |
| | | | | |
) | | ]
| | | |
w | [ | |
| | | |
| | | |
Angle | 0° | 60.12° |119.88° | 180° | 240.12° |
9: 1 3k UVW IRTZE
Two-pole-pair
1024 Steps 1024 Steps | |
- > < > !
u | | | | | | | |
| | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | |
| | | |
Vo o L o
1 f | I 1 t | |
| | | | | | | | | | | |
| | | | | | | | | | | |
l I | L ) I I L
N A R I R
| | | | | | | |
| | | | | | | |
| | | | | | | | | | | |
Position! 0 340 '684 1024 '1364!1698!2048 ! 2388 ! 2732 1 3072 ! 3412 ! 3756 !

100 2 X4tk UVW RZE

0

Rev.A1.2
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10.5 Bk iR&IEH

SC60221/4/8 RItRAEEIAFHEAN, PWM KN S=HEAITNENBE. AEUES S=tbZiE]
BURZWTF:

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

PWM KFZRVSMR BN EBE B, FEEN5%, £RETEN£10%, @I MIXE PWM BIEHE, AT LIZES

EIRE o

PWMuin
Angle
Pos 0
[ - = A
> 1ps 4098ps
. PWM uax |
~ -
Pos —> -
4095 2ps
— 1/ fowm
< ~
11: PWM $RE) 244Hz RZE
PWM ERIASTEE (976Hz)
"s S8 A i =4
fowm PWM 3fiZE 976 Hz Signal period: 4098
PWMuin RN E 0.25 ps Position 0d; Angle 0 deg
PWMnuax RAPKAEEE 1024 ps Position 4095d; Angle 359.91 deg
PWM RRIASHZE (244Hz)
"s S8 BAE i P4
fowm PWM 473 244 Hz Signal period: 4098
PWMu RN E 1 us Position 0d; Angle 0 deg
PWMuax RAKATEE 4096 us Position 4095d; Angle 359.91 deg

Rev.A1.2 16 BEEBFRE (8RO BRAE
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11. BBV

VDD
o e
| z - Z
10uF

T 5 b

= z  z+

u A
g vV B A
LEDM « G\ m w2 o
1K (=] s 2
N .
N 10K 1o c

] X iiﬁ cs |

- S Sci

™ MOSI

MISO
GNAH PTE GND“ <Em}( j

B 12: [FERE
gF:

(1)BEHRBES I Fr BB SR DU Fr FE R (REBK) R 10uF K ABREA

(2)CS X SCLK 510 10K 89 _F #ir E8FH, MOSI il 10K i 8/

(3) 1 F SPI B A R BE RN, WRFEFELELE N, BIEREKEFEE 30cm

(4)30 ABZUVW E551I881%, TERKEEHATIEEH RS422 Z0 B ML A 26C31 HITENMES155H
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12. FE{EFE DC

8- B{I: mm
DC %
5.10 0.25
- 4.90 > L—’| -
li ﬁ ﬁi ﬁ__T_ 040
A t

4.00
3.80
6.20
5.80

W

] \
SrAas %4
0.33 .

0.25

%_ o JL *m
1.45\ /1.35
Bt

(1) B eT B SR A AR E BRI AR L FESEEA
Q)BEFGIEREAROEN
WRKIEERE, MRTARHRT

13: SOP8 #j#[E
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13. FEEE SS

El

ZEEHBHT
emilVEnt

A/

- e
= - D
ar
& ]
oo T | 7 -
Dimensions In Millimeters Dimensions In Inches
>ymbol 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 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
0.650(BSC) 0.026(BSC)
0.550 0.950 0.022 0.037
0 0° 8° 0° 8°

14: SSOP16 4 E

Rev.A1.2

19

EFRFRR(LB)RNHBIRAE




S$C6022X

IR 12 R dRbg2R1C

BEEBF
@emill/Ent

14. [AEhRZS

kR B H b
Rev.E0.1 2019-04-05 UL IEN
Rev.A1.0 2019-07-16 &R B BY [ A R K [E]
Rev.A1.1 2020-05-31 1IN SCRL RS 52
Rev.A1.2 2025-02-17 (ER S
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