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F i Pk F
o e K 12 bit S FRERLE SC60224 = —#kAF4fk X &k, ZH a5

o TRAEIN R, M H AR
o 12 fateit Xl

- SPl &0
- PWM #no
o 12 {a¥w X

- AB/Z #o (&5 1024 &)
- UIVIW #vo (&% 16 )

- A+/B+/Z+ #o A-IB-/Z- £ 5 R

e AEZ&MIEE < £0.35°
e W K%iE: 20K rpm
e IHBENEE: -40°C to 125°C

* SSOP-16 %M KX

A2 PR AR 3
o AR Xt E e

o LR EIAEBAERSE
e HEA
s ARBMAR

o REEIR F AR

BEH, YAPCAETERRE &AM, @iT
By b7 by —st Rk A Bz ARzl E 13
Fo B H ARG R A W I ST R KB 89 B 7% A
KIEAZ 5 HATRAE, DSP st 1T AR K, &
BB &M EE 5., SC60224 &4 9% K ik 3
12 /Npedd, HANE B T VA E £ 4096 AN A RS
25, RAeeZ56{zE Tl SPI#E 0 Hmf, &
& X # 20K rpm.
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KRR GA, HRAFREELK,
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www.semiment.com 23R 1 25 7% 3 o AL 5%
)RR B
NERR
SC60221
> PWM PWM
VDD Voltage Regulator [——- A
| Incremental B
Interface
> A-D Converter > z
w» »| & Angle Decoder U/A
A > Commutation v/ B-
Interface
> W/ Zz-
EEPROM
> CS
Hall Array
Register > SCLK
SPI Interface
GNA K MISO
l MOSI
GND *
PTE
TRAE &

5 ek HE Wi g
SC60224-U 80 K/% | 16-pin SSOP | A, B, Z, U, V, W; SPI; PWM 60224
SC60224-D 80 % /% | 16-pin SSOP | A+, B+, Z+, A-, B-, Z-; SSI; PWM 60224-D

SC60224-P-R4-1()|00
A S #- SC60224-U-P4-1024:

Output Type:

i

I

I

I

I

I

I

I

I

|
\J
T
=3
(0]
)
<
7

I STmmmmemees > U:A B, ZU,V,W;SPl; PWM

D: A+, B+, Z+, A-, B-, Z-; SSI,

———————————————— » Product Code

1024 #,4 *#%, & A, B,Z U,V,

W ,SPI, PWM #i i
PWM
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AV ECES
16-Pin SSOP 16-Pin SSOP
—U-- —D--
(R HLIET) (TiHLIE)
AL_ 110 6 [ ]cs A+ 110 16 [ ] NA,
B[ |2 ﬁ 15 [ ] sCLK | B+[___ | ﬂ 15 ] MA
z[_ 13 b 14 [ ] mosl z+[__ | b 14 [ ] sul
u_] 4 13 [ ] miso A- ] 13 [ ] sLo
v[__|s % 12 [ ] PTE B-[__ | § 12 [ ] PTE
wl__]s 8 11 [ ] pwMm z- [ ] S 11 [ ] pwMm
TESTI[ | 7 S 10 ] GND TESTL[ | 4'\; 10 ] GND
vboD[____ | 8 B 9 ] oNa vDD[___ | IU 9 [ ] ocnNna
No. Pin_ b1 & 0 | xm e
SC60224-U | SC60224-D
1 A A+ W | KT A ko E 5
2 B B+ W | KT B M fZ5
3 yA Z+ I & Z B fES
4 U A- rd | BT U/A- Bk 155
5 % B- W | KT VIB-Fk ot 12 5
6 w Z- W | KT WIZ-Fk ¥ 13 5
7 NERR NERR i T iR A (AR A A4 A AK)
8 VDD VDD - LV w2, R
9 GNA GNA - # (EEDE)
10 GND GND - X HFH
11 PWM PWM i 25 PWM #i i iy
12 PTE PTE i 25 I AZ M X P
13 MISO MISO | KT SPI # 3 #r b By
14 MOSI MOSI | KT SPI H N |
15 SCLK SCLK W | KT SPI B 41z 5
16 CS CS W | KT SPI K&z 5
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AT X
B¥ &5 £z xAOME | KA | 4
VDD, A, B, Z, U, V, W, MOSI, MISO,
SCLK, CS, NERR # ¥, /& VO 03 6 v
VDD ¥ iR % i% 1() -10 20 mA
.
A B,Z U,YV, W,:LVIISO,NERR 9 W, ) -100 100 mA
oL
SCLK, CS, MOSI, PTE #) %% 1) -10 10 mA
EEPROM # 5k % 100 | cycle
ItERE TA -40 125 °C
BgR B TSTG -65 165 C
R KR TJ(max) 165 C

£ LT 5942 7 T RE AT B AFE AR NI R I R IE A LA RA BT AL F AT TR 23 0 85 1H69 T # 12

9 LR 4
AARAEA (HBM) M) 4K, 42 B8 EIA/JESD22-A114-B HBM #7 /&
A FRAE
XA b2 45
’ Fom | mAE | T
#w i (HBM) VESD -4 4 KV
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IHhSK
A AGEE A TAER LR, Vop=5V, Ceypass=100nF;% 3F 5 4 3.9
B "5 A X F A ROME | BAME | RKME | RE
LR R
R Wk Vbp 3.0 5.0 5.5 V
&R 2R lop No load, fmag=0 rpm 10 16 22 mA
LAEEE Vhg 1.18 1.25 1.32 \Y
HE R Vref 45 50 55 | %VDD
T & RE Vin(on) Increasing voltage 2.6 2.75 2.9 \%
X W W R A Vin(off) Decreasing voltage 2.4 2.6 2.8 \Y
iR i Vin(Hys) 0.15 V
HEREME | Vrofser 470 500 530 mvV
R
F i f(sys) Bias current adjusted 0.8 1 1.2 MHz
AD %% 3% 35 % f(sdc) Bias current adjusted 13 16 19 MHz
EZIBFHBRS
o PR RES(sdc) 12 bit
HEMEE | INLon VDD:SV’Temp:]ZSOC’Din:l'om 0.5 05 | Deg
Maximum error with respect to
E&MEIRE INLtemp the best line fit, Tamb=-40 to -0.9 0.9 Deg
125°C
AB 57 1 AA(rel) With refer(.-:‘nce to an output 20 0 +20 %
period at A, B
A B Al A E TD at ABZ hysteresis = "1LSB" 18.0 45.0 uS
ER A ak ol
ERREWA Vp 3.2 4.0 4.8 Y%
i Ent A t(on) to £ 10% of final amplitude 300 us
s AN Y& T Vt(lo) 1.0 2.8 \Y}
ROk E IR Vt(hi) 4.8 5.8 v
PWM #r
PWM 3% (% \
30 F(pwm) VDD=5V, Temp=25C 927 976 1024 Hz
PWM 3 & (7T .
@) F(pwm) VDD=5V, Temp=25C 232 244 256 Hz
Rev. A/1.0 FEwFHHE (LH)
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 SC60224
5 iR 1245 7% H AL 5

IS4 (%)

HAGE LA TR ETLE, Vob=5V, Caypass=100nF: % 3k 5 A % B

B "5 X F A ®OME | BAME | BKME | R4
P B N AR R
B AR dmag ¢ 6mm x 2.5mm for 4.0 6.0 10.0 | mm
ek tmag cylindrica Magnets 25 mm
ZRIEH Din Recommended magnets 1.0 2.0 mm
B 3 3% 270 B Hext At chip surface 25 125 mT
R E f(mag) 333 Hz
A5IR rpm 10 krpm
ERIE7 ia;ééwlc:% i 0.2 o
R Ejﬁqj S pac -0.15 0.15 | mm
LR E:H%ﬁ?l‘l*l%%%fﬁ » pac 3 3 Deg
i g
ShBHEEAES hpac 0.4 mm
K F % d:CS,SCLK,MOSI
& -F A Vt(hi 2 \Y
&% -F B A Vt()lo 0.8 \%
T4 EE MOSI Ipd() V() =1V..VPD 6 38 60 uA
EE¥HE  CS,SCLK Ipu() V()=0..VPD -1V -80 -140 200 | uA
KFHmNPTE
T ek PTE Ipd() V() =1V..VPD 1 4 10 uA
w2 kit PTEon 1.7 \%
* ] F{A PTEoff 1.3 V
#HFHH:.AB,Z,UV,WPWMMISO,NERR
, . IQhi = -4 mA, with
toFe @ k5w -F Vs()hi r((iference ‘0 VDD 200 mV
tofa A& B vsglo | 100 =4 mt/:’évl'\fgreference 200 | mv
WS e -FAR I Ishort()hi V() = GND; 10 20 mA
AR R - AR 2 Ishort()lo V() = VDD; 5 15 mA
B i tRise RL = 100 Qto GND; 5 30 nS
T 145 B 1] tFall RL =100 Qto VDD; 5 30 nS
Rev. A/1.0 FEwFHHE (LH)
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 SC60224
) 1R 1242 7% 4% YR 20 35

R L

ERERBENEE

BHEBRWERRE S4EERNETH, 2 FEAFEARGEF S, FARARE RO HIEH
2.0mm . WA R &5 5 =4 PCOS, NCOS 4= PSIN, NSIN WA-Z 5

e FTE=, AERSE L N#ExEERN, VPCOS-VNCOS i 2| & K14, it &R & PC
{5 T sk, fmR& R & NC iz T sk b, ™ NS f= PS BAS B4 F a0 a) I 5. % i
B4t dEnt, 125 A BN, AR, BBmPBIR4TRER, 125 8K )

O

1|
[ 2 |

3

4

5

6
7 |
[ |

[ 16 |
| 15 |
14
13
12
11
[ 10 ]
[ 9 |

Angle =0°

1]
[ 2 |
3
4
5
6
7 ]
s |

O

Angle = 45°
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SPI # 2 (SC60224-U)
< 17 9h I HE O B A B b et A2 B HCHR
: t tek FH_,::_CE,:
SCLK 8l 1 8 16 i ’_|_|_L
—> tD\;<— i|

MISO .

M2 ou fom | o9 | os | o7 | o6 | 05 | o4 | 0z | 02 | o1 | oo foro ors for |

I\
n

—l|
|
|

oo

| Angular Position Data i _:;_
MSB LSB
SPI B 7
b e Fk OME | AR | 42
tL CS TFMtfebtst SCLK L% 2 i) &4 Bt 1a] 250 ns
tCLK SCLK % J& #1 100 ns
tH WG —/ANI4F SCLK 89 T &L 4= CS LA EZ A agrtia | tCLK/2 ns
e Z | R A s
S F M IR Z 8] CS 4%%@%0%6’3 A (4% 3 EEPROM 250 s
AL )
tDO SCLK & E % ) MISO # 4% A L Z 18] &4 B 4] 50 ns
tDI MOSI #r N # 4% 5] SCLK T M5 R A 69 12 5 0 1) 20 ns
tOZ M CS EHF:5 5] MISO # 42T A 3 ¥t 2 18 49 5 4] 10 ns
SPI 16 fr iR

Bit PA IS Prge

15 PARC | #riciads, HREAT 16 (24 3BA X 1 {2 5383 16 {2 BB Buds it

14 DF2 HERE 2 A &

13 DF1 M E R A & e

Yo mikiE B LM ARG T, MR 07 A 17, EFHRKIER
12 ERR .
11:0 DATA Wt At (% — {28 3EE N A E RS54 D11)
Rev. A/1.0 FewFAH (L)
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SC60224 @it A, B. Z 3| h S ERIE 5, BINKET, Yasditstnstnt, BIZ5hkob
12T AE TR Z AT,

| mge)
J

A,B signals for rotating direction reversal with hystersis

OO

5o _— Dir Changed P
N F N\
AL L e e
Z 0°
— — —> Oo
Z-phase Width Hysteresis
- ZEERETUARAEILEAN 1LSB, 2LSB, 4LSB#=180 &, X+ 2iAA 4/ LSB
- ZESEET R

- REHRELTURFLELEHOLSB, 2LSB, 4LSB #28LSB, P 2ik# 4LSB

ABZ & ¥ Ay #RiLE
No. WmE AR K S HE
1 1024 4096
2 512 2048
3 =) 256 1024
4 128 512
5 64 256
6 1000 4000
7 800 3200
8 600 2400
9 500 2000
10 \ 400 1600
11 TaH 360 1440
12 300 1200
13 200 800
14 100 400
15 50 200

Rev. A/1.0 Faew A (E&)
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UVW % #4 X, (SC60224-U)

SC60224 ®#4 U, V. W wikmiz 5md, L4842 £ 8 120°, i@did w42, TA~S 4 1—16 4
A U, V. W 5, #2 13HR—16 Ty eiiemE K

One-pole-pair

| 2048 Steps | 2048 Steps |
N > >
U | | | |
| | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | ! |
Vv | | | | |
I I | I I
t t | | t
| | | | | | |
| | | | | | |
L | | L L
| | | | |
W I I I I I
' : : | :
|
Angle | 0° | 60.12° |119.88° |180°  |240.12° | 299.88° | 360°
Two-pole-pair
1024 Steps 1024 Steps | | |
- > >~ | |
U | | | | | | | |
| | | | | | | 1
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
L L L L :
v : I I I I I I | I
T T | | T t | | T
| | | | | | | | | | | | |
| | | | | | | | | | | | |
R S— I | ' | I I "
W D L L L
| | | | | | | | |
I [ I I I I [ I I
| | | | | | | | | | | | |
Position! O !340 !684 11024 13641698 12048 | 2388 | 2732 13072 | 3412 1 3756 | Q
Rev. A/1.0 RpwFHE (L)
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Bk 5598 3K ey i

SC60224 #A4tpkr 5w EAE H B X  PWM EHBO SR tbbp TS A E. AEEELE L
RILZ M X F AT

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

PWM A 6930 £ w35 W3R A 158, 45 h+5%, 2R FTEE N+10%. @3 0K A~ PWM 49 B
’}i}]’ ETVXI@»‘@%&ﬁ&i%%’;o

[
[
| PWwun |
Angle
Pos 0
—® 1S T 4098uS
;o PWwmax |
N >
POS —P —
4095 2uS
1/frwm
- g
| PWM 4 % % 244Hz 3% 7 & A
PWM 2ZkiA9m % (976Hz)
o5 2 BARE S XA &ix
fewm PWM 37 % 976 Hz Signal period: 4098
PWwmin RN R 0.25 uS Position 0d; Angle 0 deg
PWwmax R AW T A 1024 uS Position 4095d; Angle 359.91 deg
PWM it 37 & (244Hz)
o5 2 BARE S XA &ix
fPwm PWM 37 % 244 Hz Signal period: 4098
PWwmin AR ST 1 uS Position 0d; Angle 0 deg
PWhiax R KK R 4096 uS Position 4095d; Angle 359.91 deg
Rev. A/1.0 FEwFHHE (LH)
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BA S R
VDD
EZQ
T VDD
5V é l
A A+
10uF
I B B+
= Z Z+
H u A
g V B =
LEDS o fb Wz O
5 o
1K () -
N n‘l 10K ~—t
N ' > 10K 8
NERAT B Iy 5 + T
: SCLK
& MOSI
MISO
GNA [ PTE| GND %mK I
P SER
BLmAL RS R R E e R B (BEk) & 10uF £48% K,
CS % SCLK %40 10K 49 Eis¥ [, MOSI 4= 10K F 4z ¥[8,
W T SPI 8 i A R BB R, de B E 2R B, EPUEEL K E AT 30cm.

o ABZUVW 332 4] %5 3% ) £ K K8 548 Bl RS422 £ 7% B 26C31 #H47 £ 15 S 154,
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HERF L

R — I i Y

miiinniiiie, v I
c T ~
e HE -!i =| viM

HRREARAR

-

o~ pin 1 index

o
T

T

t -
| —

[==]

] w ]

0 25 5mm

| I S T T N T T S

scale

DIMENSIONS (mm are the original dimensions)

UNIT A A1 Az As bp c DW E® e He L Le Q v w y zo <]
0.21 | 1.80 | 0.25 | 0.38 | 0.20 6.4 5.4 0.65 7.9 1.25 | 1.03 0.9 1.00 8
mm 2 0.2 0.13 0.1
0.05 | 1.65 0.25 | 0.09 6.0 5.2 7.6 0.63 0.7 0.55 0
Note

1. HFARK025 TR BEHREE DL HIASTTROLIELEN,

Rev. A/1.0 KewFHHE (L&)
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