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Device Information

Part Number Packing Mounting Output Type Marking
SC60224-U | 80pos Tube | 16-pin SSOP | A, B,Z, U, V, W; SPI; PWM 60224
SC60224-D | 80pcs Tube | 16-pin SSOP | A+, B+, Z+, A-, B-, Z-; SPI; PWM 60224
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SC60224-D-P4-1000

| | |
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| |
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| U: A, B, Z U, V, W; SPI; PWM
i D: A+, B+, Z+, A-, B-, Z-; SPI; PWM
|
|
e — T

2X4): SC60224-U-P4-1024:

1024 %, 4 X, 7% A, B, Z, U, V, W 1 SPI, PWM fiHi 77X
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6 w Z- Mt BWFr |WBZ- fiMES
7 NERR NERR M WF [ERTEREUE (BRRAERL AR
8 VDD VDD - BE  |RIE

9 GNA GNA - oo (R

10 GND GND - ;R

11 PWM PWM i ¥r  |PWM S
12 PTE PTE WA o 7 ol ]
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Charcteristic Symbol | Notes | Min. | Max. | Unit
A,B,Z,U,V, W, MOSI, MISO, SCLK, CS, NERR fs,E vV, -0.3 6 Vv
VDD AL L ly -10 | 25 | mA
A,B,Z,U,V, W, MISO a7 ly -100 | 100 | mA
SCLK, CS, MOSI, PTE,NERRFJER,7, ly 10 | 10 | mA
EEPROM #E /¥ 100 | cycle
ESD HBM 4000 | V
TERE Ta 40 | 125 C
FEEE Tsto 65 | 165 C
RALR T J(man) 165 | C

Note: Stresses above those listed here may cause permanent damage to the device. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.

ESD [j5iF
Human Body Model (HBM) tests according to: standard EIA/JJESD22-A114-B HBM
Limit Values
Parameter Symbol - Units
Min. Max.
ESD-Protection VEsDp -4 4 KV
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Valid through the full operating temperature range, Vpp=5V, Cgypass=100nF; unless otherwise specified

Characteristics Symbol Test Conditions Min. | Typ. | Max. [ Unit
Electrical Characteristics
FRLIRERE Voo 3.0 5.0 5.5 Vv
NGNS lop No load, mag=0 10 16 22 mA
Voltage Reference
E Vbg 118 | 125 | 1.32 Vv
SEHE Vref 45 50 55 | %Vpp
Fr e E R E Vth(on) |Increasing voltage 2.6 2.75 2.9 Vv
R ESE Vth(off) |Decreasing voltage 2.4 2.6 2.8 Vv
N Vth(Hys) 0.15 Vv
SERERE Vrpfiset 470 | 500 | 530 | mv
Clock Generation
REeatsh f(sys) |Bias current adjusted 0.8 1.0 12 | MHz
ADEEHL IR f(sdc) |Bias current adjusted 13 16 19 MHz
Sine/Digital Converter
DHER RES(sdc) 12 bit
FELEMRE INLyp;  |Vpp=5Y, Temp=25C,Din=1.0mm -0.35 0.35 | Deg
iz M, e e o || o5 | o
A/BIEZSH AA(rel) \é\lith reference to an output period at A, | 20 0 +20 %
B AR To at ABZ hysteresis = "1LSB" 10.0 | 25.0 uS
Signal Level Control
PERIESZARILIR Vpp 32 | 40 48 Vv
WEESGIE] t(on) [to = 10% of final amplitude 300 uS
B/ NIEERE Vi(lo) 1.0 2.8 Vv
RAEEIRE Vi(hi) 4.8 5.8 Vv
PWM Output
PWMIRZE (ZhA) f (pwm)  |Vpp=5V, Temp=25TC 927 976 1024 Hz
PWMIRR (T]%) f (pwm) |Vpp=5V, Temp=25C 232 | 244 | 256 Hz

Rev. 2.30
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Valid through the full operating temperature range, Vpp=5V, Cgypass=100nF; unless otherwise specified

Characteristics Symbol Test Conditions Min. | Typ. | Max. [ Unit
Magnetic Input Specification
%%Eﬁ Onag ¢ 6mm x 2.5mm for cylindrica Magnets 40 6.0 100 | mm
AN tag 25 mm
TR Din  |Recommended magnets 1.0 2.0 mm
A e vl Hext |Atchip surface 25 125 mT
R f(mag) 333 | Hz
IR rpm 20 | krpm
E/REES ShEERA P MRz xdis 0.2 mm
BRI SHEP(MEE | xpac -0.15 0.15 | mm
OATERRANEEAE | opac -3 3 Deg
OASHRRIES hpac 0.4 mm
Serial Interface, Digital INPUTS:CS,SCLK,MOSI
SR Vt()hi 2 Vv
1R ISHE Vi()lo 0.8 Vv
THirf MOSI lpd() [V()=1V..VPD 6 38 60 UA
R CS,SCLK lpu() |V()=0..VPD -1V -80 | -140 | -200 | uA
Digital INPUTS:PTE
TR PTE lpd() |V()=1V..VPD 1 4 10 UA
T iEBE PTEon 1.7 Vv
KMABHE PTEoff 1.3 Vv
Digital OUTPUTS:A,B,Z,U,V,W,PWM,MISO,NERR
MR ST Vs()hi  [I()hi = -4 mA, with reference to VDD 200 mV
PR AR Vs()lo [I()lo = 4 mA, with reference to GND 200 mV
W S TAER I Ishort()hi |V() = GND; 10 20 mA
Lol (A== P8 o T € s Ishort()lo |V() = VDD; 5 15 mA
EFiEadE tRise |RL =100 Q to GND; 5 30 nS
N tFall RL =100 Q to VDD; 5 30 nS
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THRERAEENX

A ERBRE/RBNRAERFAIETE | A TRANSRERIETG | ARSI REIERES 2.0mm . O3
KR 4Y5IF=4 PCOS , NCOS #1 PSIN , NSIN [U/M55

WTEFTR , AEFREABKIEREE , Vecos-Vicos IXEIRALE , AR A PC {7 THESRER | RN
RNC ST HESAAR | T NS 71 PS IR THARAIZTH R, SRS IeRnT | (SSAE%M , R
SHGARIRETETIERERT | (S SAEBUN.

i O 16 ] ] 0O 6 ]
[2 | [ 15 ] [2 | [15 ]
[ 4
[4] 113
[5] 12 ]
e ° 11
[7 | [7 ] [10 ]
[8 | [ 9] [8 ] [ 9]

Angle = 0° Angle = 45°
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SPI EENX

Serial Peripheral Interface Timing Diagram with Absolute Angular Position Data

) |

oW tok o tes
I
SCLK 1 8

1o
T |
MOSI i 0 ) < 0
tole— I
MISO | I\
D11 | D10 [ D9 D8 D7 Dé D5 D4 D3 D2 D1 DO | ERR | DF1 | DF2 PARC: D11 | D10
i

i : i
: Angular Position Data ! to
MSB LSB
SPI 7
Parameter Decription Min | Max | Units
t CS I 4 A i SCLK - -1 2 1] A B[] 250 ns
toik SCLK & 1A 100 ns
ty B e — /M B SCLKHY N BRI ACS LT HAITZ 8] (I [A] loLke ns
tcs P IR 2 [RIC S PRHF e L~ BB A] (Bt EEPROMZ %) 250 ns
tho SCLKH) -+ ZIMISO% A &k 2 18] A I 1] 50 ns
toi MOS i A\ Zi 4 EISCLK T BRI RAF (1 AL I [A] 20 ns
toz  [ACS_ETHEZIMISOH {148 Jy 32540 i 2 18] i [A] 10 ns
SPI 16 Az &k hiistid

Bit Name Description
15 PARC |&RU6hz, ORFFHT1 SR EE A 1A e I 1 6 hr Hedis 4 A Hcks 1
14 DF2  |ERIE E i T
13 DF1  |ERIE E i T
12 ERR |4 Eimike B m sl B, fth ) 070y “17, IEREdE N “0”
11:0 DATA |4Extfa kit CF—MrEudiis b v R e fiD11)
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The SC60224 1&T A, B, Z3|HtIBBIER(ES. BRARE T , HHEBKERTEHIEFEN |, B SShkibMrT A
{ES KA.

A,B signals for rotating direction reversal with hystersis

RO
J

OO

o /-\ Dir Changed e

- (

AL LU e
= 0 6

Z 0°
—> € 0°
Z-phase Width Hysteresis

- Z{ESTREAARIEREY 1LSB, 2LSB, 4LSB 1180 & , HFEIAN 4 4 LSB
- Z{ES{ERIGRE

- RBNSEEt ARSI B A 0 LSB , 2LSB, 4 LSB F18LSB , HABkiAK 4 LSB

ABZ &EMAHERE
No. L b et 534 R
1 1024 4096
2 512 2048
3 3t 256 1024
4 128 512
5 64 256
6 1000 4000
7 800 3200
8 600 2400
9 500 2000
10 . 400 1600
11 Tt 360 1440
12 300 1200
13 200 800
14 100 400
15 50 200
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UVW BB EES (SC60224-U)

SC60224 1Rt U, V. W rBAlREHSSHit , HARuZEN 120°, BIdYRTE , AJRA=A 1—16 MR U, V.

W {55, iR 1 X31k—16 XIRAMEBEHmF

One-pole-pair
| 2048 Steps | 2048 Steps |
N > >
u | | | |
| | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | ! |
\') I I I I I
| | | | |
T t | | T
| | | | | | |
| I | | I | |
+ | | 4 +
W ] o
: i i l :
Angle ! 0° | 60.12° |119.88° |180°  |240.12° | 299.88° | 360°
Two-pole-pair
1024 Steps 1024 Steps | | |
- ah - | |
u | | | | | | | |
| | | | | | | ]
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | |
Vv | | | | | | | | |
| | | | | | | | |
T T | | T t | | T
| | | | | | | | | | | | |
| | | | | | | | | | | | |
S S | | Il | | Il L
W L L L L
| | ] | | | ] | |
B .
Position! O !340 684 11024 ! 1364 | 1698 | 2048 | 2388 | 2732 1 3072 1 341213756 1 Q
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SC60224 RAthkidTEEEFIEE R  PWM EERG ELELAITNERAE. AEVESETILZERX
AIF -

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

PWM iETERIAREB IR NSNS B |, ¥EH+5% (+10% over full temperature range). i@TiUEEA PWM

HIRERA , ATLARRE SRR,

PWMIN
Angle
Pos 0
| -

|
—> *—1us T 4098uS

: ! PWnax : |

- >I |
Pos —> -
4095 2uS

1/fewm
i: >
PWM JfiZR A 244Hz ik B RS
PWM ERiA#i (976Hz)

Symbol Parameter Typ. | Unit Note

fowm PWM frequency | 976 | Hz |Signal period: 4098
PWyun | Min. Pulse Width | 0.25 | 1S |Position 0d; Angle 0 deg
PWuax | Max. Pulse Width | 1024 | 1S |Position 4095d; Angle 359.91 deg

PWM Al (244Hz)

Symbol Parameter Typ. | Unit Note
fowm PWM frequency | 244 | Hz |Signal period: 4098
PWyn | Min. Pulse Width | 1 uS |Position 0d; Angle 0 deg
PWyax | Max. Pulse Width | 4096 | 1S |Position 4095d; Angle 359.91 deg
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RN FIFR

A
B
V4
(/p)] v
O v -
e w 2.
()
N PWM E_
q
ﬁ NERR 2
CS
SCLK
MOSI
MISO

A buffer capacitor of 100nF is recommended in VDD pin.
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HEEX

e

LL

\ I s

d
|
]y | e HE wtaf=]v@[ Al
— -—
| o
1
!
I
1
. T
; R - Ao
| Aq
1
~ pin 1 index
o *
1
|
T
1 H %H I:I H H \: 8
— _...| wl@ﬂ
[e] Pp
0 25 5 mm
I 1 1 1 1 l L A1 L L ]
scale
DIMENSIONS (mm are the original dimensions)
UNIT A A1 Az As bp c DM EM e He L Lep Q v w y z 0
0.21 1.80 0.25 0.38 0.20 6.4 54 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. Plastic or metal protrusions of 0.25mm maximum per side are not included.
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