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o 12 fUENNEH HKEE ERMRZMUEBRE S, O ARSI B YT
SPI#EO MASERIESZMIRZX(E SHEHITRE, DSP BEHITAEIR
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4. 5|REMER

16-Pin SSOP 16-Pin SSOP
() )
Al 110 16 [ ]cs A+ 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 wn 13 [ ] mIso A ] 4 n 13 [ ] mIso
v[_ |5 g 12 [ ] PTE B-[ |5 g 12 [ ] PTE
w6 S 1M [ ] pwm -] S 1M [ ] Pwm
NERR[___| 7 E 10 [ ] GND NERR[ | 7 E 0 ] GND
vbD[__ | 8 ) 9 ] GNA vboD[__ | 8 B 9 ] GNA
B 2: SC60221/4 5|
AR

No. 1/0 YR i
$C60221/4-U $C60221/4-D

1 A A+ LTy 1S A BHfES

2 B B+ LTy 1S B BES

3 z Z+ LTy 1S Z BopES

4 u A- Loifen HF U/A- BXHES

5 v B- Loifen HF V/B-fkHiE S

6 W z- S #F W/Z-BoHhiES

7 NERR NERR Loifan HF HIRMBIE R (BEIRR L 1)

8 VDD VDD - IR IR

9 GNA GNA - h 1Rt

10 GND GND - H#h b 0]

1 PWM PWM itk #F PWM %

12 PTE PTE LTON #F SRAZ IR

13 MISO MISO it o SPI #gdEka R

14 MOSI MOSI EIPN o SPI %A N

15 SCLK SCLK N e SPI BYfHfES

16 CsS s PN #x SPI Rit(ES
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16-Pin SSOP
(fF3RE)
pSIN___ [ 1O 6 [ | NA
Nsm: 2 15[ ] NA
pcos[ | 3 H 14 ] NA
Ncos[ | 4 13 ] NA
NA[_ |5 r‘q 12 | ] PTE
NA[_ | e 8 M| ] NA
NERR[ | 7 B 0 [ ] GND
voD[____ | 8 © 9 [ ] GNA

3: SC60220 5|MMEAR

No. B I/0 3] R
1 PSIN il 52 IESK (+)
2 NSIN il 52 IES ()
3 PCOS Wl 2 RIZEIH (+)
4 NCOS Wl 2 RIZHIH(-)
5 N.A. - - TiEsE
6 N.A. - - i
7 NERR - 2 BiRfE I (IR R £ R )
8 VDD - BIR IR
9 GNA - # T
10 GND - # et
11 N.A. - - TR
12 PTE LN HF SRAE MR
13 N.A. - - TiEsE
14 N.A. - - TiEsE
15 N.A. - - TR
16 N.A. - - TR
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8-fISOPS8
DC &

(R #LE)

s :0

8zz090s (f)

4: SC60228 5|HHEAR

No. 2 1/0 - 3] P
1 cs LTTDN #F SPI FIXES
2 N.A - - ENE
3 VDD - IR BIR
4 GND - i o
5 PWM it Hx PWM %t il
6 MISO o] ¥ SPI #iEHIHES
7 MOSI LTTDN HF SPI HUBRWINGES
8 SCLK LTTDN HF SPI BI#ES
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5. iTHAER

e £2E] JRESEE(°C) iR ‘s e
SC60220SS-TB 60220 -40-125 SSOP16 (== 80 Fi/E
SC60221SS-TB 60221 -40-125 SSOP16 (=] 80 §i/&
SC60224SS-TB 60224 -40-125 SSOP16 (=] 80 §i/&
$C60228DC-TR 60228 -40-125 SOPS8 k] 3000 Fa/#&

Ay
FE e 22 H
[ R

SC60228DC-TR

— Y
ZEEY RN
TR: 4R
TB: Bt
HIEIME
SS: SSOP16
DC: SOP8
B3
0: Ex%iad
1: ABZ(1-512%%)+PWM+SPI
4: ABZ(1-1024%%)+PWM+SPI
8: PWM+SPI
Fm&AR5

pE
O BERSEAE FTENEEER, IER: SC60224-U-P4-1024-244
SC60224: BREE; U: TES; P4: 43R UVW; 1024: 1024 #; 244: PWM 375K 244Hz
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6. RIEEEK

55 o3 ML 14 m/ME | mKME Bl
VDD, A, B, Z, U, V, W, MOSI, MISO,
Vo -0.3 6 v
SCLK, CS, NERR ME[E
Iy VDD HBIRER -10 20 mA
Iy A,B,Z,U,V, W, MISO,NERR BYHE 37 -100 100 mA
Iy SCLK, CS, MOSI, PTE B9 3% -10 10 mA
EEPROM 185X #K - 100 cycle
Ta TERE -40 125 °C
Tste GFERE -65 165 °C
Tjimax) BALER - 165 °C

&gt
S F UL TR TR BEA BRES R A IRIF, KAV A RBIELITRAGE B F AR & IEs1FEI A S 1%

7. AREAfRIF

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

Rev.A1.2 7 BEBFRE(LE)RHBERAT



(“%ﬁ%?
SC6022X SR 12 e dm D 281C J)emill/Ent

8. T{EE&¥#

BREL 2 TIERESEE, Voo=5V, Caveass=100nF;FFIFSHE 1A

"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
Vth(on) FREERE e E 2.6 2.75 2.9 Vv
Vin(off) XA BERE BAREE 2.4 2.6 2.8 Vv
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(sd0) SRR - 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
=S BITEH
Vop EXRRIBE 3.2 4.0 4.8 Vv
t(on) RSN TRAIRIEN 10% - - 300 ys
V(o) RNBEIRE 1.0 - 2.8 Vv
Vi) BRABEIRE 4.8 - 5.8 Vv
PWM Hith
Flowm) PWM #7Z& (BkIA) | Vop=5V, Temp=25°C 927 976 1024 Hz
Flpwm) PWM R (E[3%) | Vop=5V, Temp=25°C 232 244 256 Hz
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TESH ()
BRBEIEITIERESERE, Voo=5V, Cavpass=100nF;FRIESH 1A
S - M3t 5% =ZIN = BaRI(H BRAE L30s
T B N A
dmag WHEER 4.0 6.0 10.0 mm
d6mm x 2.5mm B FEFAEEEE
tmag WBREE 2.5 mm
Din REBE HEF ML 1.0 2.0 mm
Hext 1758 E B E ESHREE 25 125 mT
fimag) B IRINEE 333 Hz
rpm iR 10 krpm
Xdis ERESEEPMRE 0.2 mm
Xpac ERETSHEPMRE -0.15 0.15 mm
Dpac SR EREERREHE -3 3 Deg
Npac SHREHERER 0.4 mm
WF@miti: CS,SCLK,MOSI
Vihi = B TEE 2 v
Vt(o) REEFEE 0.8 v
Tpdo TFHIEA MOSI V()=1V..VPD 6 38 60 HA
Tou() ERIER  CS,SCLK V()=0..VPD — 1V -80 -140 -200 pA
BFWAN: PTE
Ipd() THI#EH PTE V()=1V...VPD 1 4 10 A
PTEon FERE 1.7 Vv
PTEOff XA E 1.3 v
HF@mt: AB,Z,UV,W,PWM,MISO,NERR
Vshi MMBESBFE I()hi = -4 mA, with reference to VDD 200 mvV
Vsiio B ERBEFE I()lo = 4 mA, with reference to GND 200 mvV
IshortOni it S A R B V() = GND; 10 20 mA
LshortOlo R B AT R B V() = VDD; 5 15 mA
trise EFREE R.=100 Q to GND; 5 30 ns
tral TR R.=100 Q to VDD; 5 30 ns
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NERR
03
$C6022X X -,
Voltage >
VDD Regulator A
Incremental B
Interface
> A-D Converter > z
. _ | & Angle Decoder U/A-
A .| Commutation i
Interface v/iB
> W/ z-
EEPROM
> CS
Hall Array
Register - > SCLK
SPI Interface
GNA K MISO
MOSI
GND qu
PTE

5. DhaetEE
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10. IhaEdak

10.1 ERERBOME

SHERMNERBRYREERNEST, UFBEMHEEANESC, HEMNBERBEERN 2.0mm, HNEE
=274 PCOS, NCOS # PSIN, NSIN AMES,

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

] 0 16| 1] 0O 16 ]
2] 15 ] 2] 15 ]
| 3 4 \_ 14 |
| 4| | 4] 113 |
| 5] | 5 12 |
| 6 © | 6 711 |
7] 7] 10 ]
s | o | s | 9]
Angle = 0° Angle = 45°

6. UEBETEE
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10.2 SPI 0O

BITIMNZIEORFESEN A BN

= }
Iy
w’-‘D11XD1OXD9XD8XD7XD6XDSXD4XD3XD2XD1XDOXDFOXDHXDFZXPARCE
—>::1;o | _.EL_
! Angular Position Data ! tor
MSB LSB
7: SPIBNFE
B8 s =IME RAE (i
t CS THAFMETE SCLK EFHAZ EA9BT ia] 250 - ns
tew SCLK /A HA 100 - ns
ty BE— I SCLK TR CS EHA Z B89 A &) tCLK/2 - ns
tes MR 2 18] CS fR¥F7S B FRYBY 8] (BRXT EEPROM 4 ig) 250 - ns
too SCLK B9 EF3E %I MISO #iEB M Z 1898 ja) - 50 ns
tor MOSI IR S SCLK TFE3A R 9 22 37 B ] 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 B 1P
15 PARC BRI, RIFRT 15 IEUBAIX 1 (&R 16 MIEUBERET UM
14 DF2 AEEE NS BT
13 DF1 AEEENSET
12 ERR LINBRBIE RS IR B, WHM 07 TR 17, ERHIEA 0
11:0 DATA 33 E R (E— iR A ESS M D11)
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10.3 g2
SC60221/4 @it A. B. Z3IHEHBETFRES, BINEET, YMSTENHIEREN, BESKHIT AR
SRR 2 Bilo

A,B signals for rotating direction reversal with hystersis

Co
-7

OO

Dir Changed L~

Co .

- (

A
B [ L] LI LI

YA

JEREINEEENHEE RN
31 [ O O O

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

Iod

8. BHIRZE

- ZESEETLREIZIEESN 1LSB, 2LSB, 4LSBH 180 &, EHPZHAN 4 D LSB
- ZESUEARE
- R EW R LUIRIEIZE N 0LSB, 21LSB, 4LSB #18LSB, HAEIAN 4 LSB
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$C6022X =R L2 hEFs YRbD 231 C
ABZ ZMMBWEILE
No. A S B 5% ¢ SR
1 1024 4096
2 512 2048
3 Bt 256 1024
4 128 512
5 64 256
6 1000 4000
7 800 3200
8 600 2400
9 500 2000
10 400 1600
+ 3l
1 360 1440
12 300 1200
13 200 800
14 100 400
15 50 200
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10.4 UVW TiiE=

SC60221/4 Rt U, V. W BHRAIESit, HBMEN 120° BIHEE, 7T~ %E 1—16 NEEIM UL
V. W E5, HE 1 X1R—16 XHR AT R FE Ko

One-pole-pair
| 2048 Steps | 2048 Steps |
n > >
U | | | |
| | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | I |
VvV | | | | |
| | | | |
t t | | t
| | | | | | |
| | | | | | |
| | | 1 1
| | | | |
w I I I I I
: ——— o
Angle | 0° | 60.12° |119.88° |180° | 240.12° | 299.88° |360°
B 9: 1 X%k UVW KR
Two-pole-pair
1024 Steps 1024 Steps | | |
~ ap g | |
U | | | | | | | |
| | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
L L L L |
v : | | | | | | | |
1 t | | 1 t | | 1
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | I | | 1 1
wo o
| | | | | | | | |
| | | | | | | | |
| | | | | | | | | | | | |
Position ' 0 '340 !'684 11024 !1364!1698 ! 2048 ! 2388 | 273213072 ! 341213756 !

100 2 X4tk UVW RZE
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10.5 BXERIAHImHL

SC60221/4/8 M ATEEAFEETX , PWM BN ESLHEAIFNEMNAE., AENUES HTLbZ 8
XA T:

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

PWM KFZRVSMR BN EBE B, FBEEN5%, £RETEN£10%, @I MIXEN PWM BIEHE, AT LIZES
EIRE o

—>
PWMuin
Angle
Pos 0
- - - A
> 1ps 4098us
- PWM piax |
~ -
Pos —> Rl
4095 2us
— 1/fowm
n >
11: PWM $RZEJg 244Hz FHE
PWM BRIASHER (976Hz)
"s S8 A i &=
fowm PWM #RZE 976 Hz Signal period: 4098
PWMuin RN E 0.25 us Position 0d; Angle 0 deg
PWMuax RAPKAEEE 1024 us Position 4095d; Angle 359.91 deg
PWM BRIASHEE (244Hz)
ns S8 sAE i P4
fowm PWM $RZE 244 Hz Signal period: 4098
PWMun RN E 1 us Position 0d; Angle 0 deg
PWMuax RARKAHTREE 4096 us Position 4095d; Angle 359.91 deg
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11. ARV H

T ¥k

T TF— VDD
5V é l

A A+

10uF I B B+

= z 7+

H u A
2 N ;
LED \:‘ m m W 7z g
1K = s ~+
N u‘l 10K P
N [ 10K o
1 |

— X Wy € .

: SCLK

™~k MOSI

MISO
- o J -
GNA| PTE | GND EmK j

E12: NABKE
Bt

(1)HEHRABES I Fr BB SR DS Fr FE R (REBK) e 10uF KB A

(2)CS K SCLK im0 10K B9_E#7BBFE, MOSI #1 10K T #i 8B fH

(3)EF SPI i@ AMRBBE RN, WRFEEBEIZELBN, BIEERLKEFET 30cm

(4)%0 ABZUVW 155885, 7 KBTI RS422 Z57 @M 26C31 #ITEN 55154
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12. FE{EFEE DC

8-l BAfI: mm

DC %

0.25

R I

HAAAT ¥
A t
© v

sl i '

ach \

0.33 1.27BSC
N T

175 (] 155 A

1.45 \ /1,35

!

&=E:

(1) 17 75 BTk B9 SR BR A (R R E IR R 1 F BB EA
Q)BEFEIEEAR N

WMERIEERE, MRTAXHRT

13: SOP8 #j#[E
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13. HEES SS
b ’W\
atilililitilili AR

m — - + -4 3
TTIERE a
- C
z ) ) e b
S AT,
o { /
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 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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14. [ALRRAS
2 =E] jaR

Rev.EQ.1 2019-04-05 B RS

Rev.Al1.0 2019-07-16 SR B A [y F BB IR
Rev.Al.1 2020-05-31 BN SR AR A 52

Rev.Al.2 2025-02-17 EEET
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