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14Bit= xR gmig e H 251

1. i

« AEC-Q100 Grade 0 ;5Z4RIAIE
e 14 bit DYREFERIDES
¢ XZFEESE 200K rpm
o AELMIRE<£0.35°
o BRRHME=24V
o ZREMRIUEO%EE:
- IE/REEMES
- ABZ+PWM
- SPIthNiEH
e X5 3.3V & 5.0V wFTIEBENA
e SC60214 #F 3 WA=
. ISWRTHEE: WL TR, K&k TR
o T{ERESEE: -40°CE 150°C
o HEWMI: SOP-8L, DFN2030-8L

2. [7RA<miE

o BNAEMELRRSR
o HEAXTIIEH

o AEiEftnEdH. EB{Us3
«  BARH

c  BERRALRESE

3. ik

SC6021X B— M IFEM SR, SR EMmIIEE T R,
SREAOABERREN SR, BTN 75— R
BETEE N7, FEEZKMRZKUEES. SHREW
TR AR B RS AR /G Y IESX IR IX 15 S 1TREE, DSP
BEHITAEZR, RERHEMUERES. SC6021X B
DPEGARE 14bit, RS2 HF 200K rpmo

SC60210 ZHFEDIEFRZIL, PIRIER P KPR AIFR
YRIZI AR E N Offset,

SC60214 BT/ mIZEBRIT O I TR ROE, FHEE
BNSA, BHITREESECARE, EEXmHEDRE
i A B Z5IHEH, SRARLUGH 2048 4%, RIELER
FEABK, REREDPEREN™R,

SC60218 121t 14bit B9 SPI th¥ it

SC6021X 121t 8 By SOP-8L $12E(DC)F1 DFN2030-8L
#(D2), 100% LRI L5 LEEE, KATXER, &
BIFMREXK,

Not To Scale

1 SOP-8L(/)&DFN2030-8L(5)HERER

www.semiment.com

HFEBRTFRER (B8 ROBRAE
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Hx

1o FEREFHE ceeeeeeeeeeeeeeeeecttecteesttesnssessessssssnssssssssssanns 1 12, BREBIEIET I ccovveereeereeeeeerreereecveesvessssnsssenns 16
2. FZBBSTIR covveereerreereerreseessesssessesssessesssessesssessesssessesnes 1 12,1, [WHEBBEIEIE(SV) coveeerreerreeereeerveesesesseessenns 16
3 FEEBIEIR oeeevveeevvveeverevvesesvvvessssusessssssssssssssssssssnns 1 12.2. RFEBEEIEIE(3.3V) eveeeereveeerrrreveerssvvreesn 16
A, GIDFEIR o.ooneveveeereeereerreeeieesieeseensssssssssnsssssssssaens 3 13, FFBEMSE coeeeeeeeeeeeceeectecteesseecsesssssssssessssssnnns 17
5 GTTIEE creeeeeeeeeeeeesreeeerreessesseessesssessessessessenseenes 4 13,1, FRIZEE DCaneeeeeeeeeeeeeeeeeeeeecreeeeene 17
6. BRPRBEN oooreereerreereerreeseesreessessesssessesssesssessesssessesssens 5 13.2, FHRIZEE D2uueeeeeeeeeeeereeeeeesveecreeeeene 18
7o BREBIRIF coeeeeeeeecveecrtecvrsssssssssssssssssssssssssssssssssssssens 5 14, BIZEMSE coeeeeeeeeeeeecteeceeesteesssecsessssssssssssssssssns 19
8. IAEBEK ceeeeeeeeeereeeerreeseesseessesssessesssessesssessesssessesssen 6 14,1, ERIZEE DCuuneeeeeeeeeeeeereeeeeesreeseeeseeens 19
9. BFTFERULBE eeeeeeereeeeeerreesreeeseeesseesseessessssesssessessseas 8 14.2. EERIEE D2 ..uneeeeeeereeeereeeeereeeerrsrsersenenns 20
10, ZHEERERE occuveeeeeeeneeereereecneecsvnessessnsessesssessnssssnens 11 15, TPERT coeeeeeeeeeeeereceeeeieessesesesssessssssssssssssssnses 21
110 BHHTZEE eeeveeeeereeeecreerreceesseessesseessesssessessessessnes 12 159, JPERT DCneeeeeeeereeereeeeeesreesreseraeens 21

11.1. SIN/COS HEHUEHE ..oovvvvvviveeeeevrrveeerinnnaann 12 15.2. GPERT D2 ceeeeeeeeevveeeeeeerrrrrrvveeeeeesanns 22

11.2. ABZ/PWM B5it....ccuveeereeerreecreeerveerveecvennnnns 13 16. fEBLIER coovveereeereeerreerreeceessssssssssssessssssssssssessseses 23

113  SPIZ5t ooveeeeeeeeeeeerveeeeerrnverecsrsvseessssnsenones 14
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4. 5|kMER
SOP-8L DFN2030-8L
DC D2
(TRATE]) (TRALE)
1 |vDD 104 | 8 vDD | i1 8i ] 104
2 |VREG 03| 7 VREG | %2 74 ] 103
3 |Prog 102 6 Prog 3 6 102
4 |GND 01| 5 GND | P4 50 ] 101
2 SOP-8L % TRANE (£ )&DFN2030-8L £ TRIE(#)
3 o)
B f=1iE S EiThaeisAR
SOP-8L DFN2030-8L
VDD 1 1 PWR oA IR IEO
VREG 2 2 PWR A RS LDO ki, FME 100nF £iBBRA
Prog 3 3 Program ey et
GND 4 4 Ground Py
SPI#ER: CSN, SPIEITULEERINGES
101 5 5 In/Out ABZ/PWM 183 A BIZEESHE/ALER PWM fHit
SIN/COS ##=,: COSP, £3%{=S1FimiatH
SPI#=: SCK, SPI @ifATEINGES
102 6 6 In/Out ABZ/PWM #=: B RiZE= St
SIN/COS = : COSN, &SRt
SPI#=: MOSI, SPI@RHIBMIIESIA
103 7 7 In/Out ABZ/PWM 18=(: Z 5SSkt
SIN/COS #&=: SINP, IF3x{ES Elxtat
SPI#z{: MISO, SPI @M EIEMIE St
104 8 8 In/Out ABZ/PWM #&x: PWM 433 fAERS
SIN/COS #=x: SINN, [EsZ{ES ikt
Rev.V0.2 3 ESETRE (LiB) RODBERLAE
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5. ITIESR

AR “E o R REBE (°C) EE"S BE5R BE
SC60210DC-TR-Q 60210 +SIN/COS -40~150 SOP-8L ks 4000 /%
SC60210D2-TR-Q 60210 +SIN/COS -40~150 DFN2030-8L vkl 3000 /&
SC60214DC-2048-TR-Q 60214 2048 ABZ+PWM -40~150 SOP-8L et 4000 /%2
SC60214D2-2048-TR-Q 60214 2048 ABZ+PWM -40~150 DFN2030-8L et 3000 /&
SC60214DC-1024-TR-Q 60214 1024 ABZ+PWM -40~150 SOP-8L vkl 4000 Fi/&
SC60214D2-1024-TR-Q 60214 1024 ABZ+PWM -40~150 DFN2030-8L vkl 3000 /4
SC60214DC-256-TR-Q 60214B 256 ABZ+PWM -40~150 SOP-8L et 4000 /%2
SC60214D2-256-TR-Q 60214B 256 ABZ+PWM -40~150 DFN2030-8L e 3000 /&
SC60214DC-50-TR-Q 60214C 50 ABZ+PWM -40~150 SOP-8L i 4000 Fi/&
SC60214D2-50-TR-Q 60214C 50 ABZ+PWM -40~150 DFN2030-8L vk 3000 Fi/4
SC60218DC-TR-Q 60218 SPI -40~150 SOP-8L vk 4000 /5
SC60218D2-TR-Q 60218 SPI -40~150 DFN2030-8L i 3000 i/

= A
FEanen R
I FEma iR

— T Y T ‘t F&
Q: M
sEEN
TR: 45
2048=2048%%
1024=1024%%
256=256%%
50=50%%
=+
HEER
DC: SOP-8L
D2: DFN2030-8L
BWHER
0: +SIN/COS
4: ABZ+PWM
8: SPI
mm&iRyl
SC6021X: 14bitE R L RIBIE BRI 0 A RY

Rev.V0.2 4 BEBFREE (L8) ROHBERAE
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6. tRIEEEK

TEREBER(Vop=5.0V, FRIESHIHER)

TS S8 MRS =/IME | mAE =X 7]
VDD R IR T & -0.5 24 Y,
VREG R E iR E -0.5 6.5 Y,
Prog YRAZ R -0.5 6.5 v
101/2/3/4 | WN/%idisOAME -0.5 24 Y,
Ta THERE -40 150 °C
Tste EHERE -65 175 °C
T BALR 165 °C
e
(1) S F UL FIHBIR TR BES S AS R A IRF, KOV EIRBIEEITRAREE R T AlfESEIEs I n S 1%
7. BREE(RIA
qE £ MRS ®RIME | RKE By
HBM NEARE (HBM)M #4288 AEC-Q100-002 47 -4 4 kv
VESD
CDM Fe B 2SR AL (CDM)MH 42 P8 AEC-Q100-011 #RE -750 750 v
Rev.V0.2 5 ESETRE (LiB) RODBERLAE
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8. TIEE#X

TERESBER(Vop=5.0V, KIEREHER)

5= S MR RIME | HBAE | BAA i
R R I
Vbb_sv 5V AT{EBE BE 5V R ABREE, T<Tjmx 4.5 5.0 5.5 v
Voo sz | 3.3VRZAIfEEE 5% 3.3V NABREEE, T<Tmx 3.0 3.3 3.6 %
Iop_sv 5V B AT e Vpp=5.0V, Ta=25°C - 8.0 12 mA
Ioosav | 3.3V RZAI{EERR Vpp=3.3V, Ta=25°C - 7.0 11 mA
Vreg 5V T1E,VREG 5|MIEB/E | Crec=100nF 3.7 4.0 43 v
Cres VREG 5|fIEBEA 47 100 470 nF
Vovp u HERIFABBE 6.9 7.0 7.1 v
Vo | SEFRIPXABE 5.7 5.8 5.9 v
Vove rvs | SEMRIFHRABE . 12 . v
Vowon | RERIFABBE Vpp=5.0V 3.9 4.0 4.1 %
Vovion | RERIPXHBE Vpp=5.0V 3.6 3.7 3.8 v
Vuvio_nvs | RERIPIRIHEBE Vpp=5.0V - 0.3 - v
HESHE N
Dwac REsHE S ER 4.0 6.0 8.0 mm
Twac BRIz EE - 2.5 - mm
Aors AN/ REES 1.0 1.5 2.0 mm
Hexr Hés7e e 20 30 60 mT
rpm WEEREE R - - 200,000 rpm
Xors BESASA RMRE - - 0.2 mm
SIN/COS iEiEsat
Vepsy 5V MAERZKEEIRE | Voo=5.0V, Hpq=27mT 1.0 2.0 3.8 Vpp
Vepsav | 3.3V RAERZEHIEE | Vop=3.3V, Heq=27mT 1.0 1.8 2.6 Vpp
Voc ERZERBT 40 50 60 %Vop
OFFwr | ERZRLIRERE -10 0.0 10 mvV
OFFwc | ERZERBEFME -20 0.0 20 mv
Rioan IRt E T e 4.7 - 470 kQ
Croap ERZAMHEAHES ERdmO - - 100 pF
toeLay ERZRHESEN - 7 - us

Rev.V0.2 6 HEETRER (L8) RHBRAE
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SURE
ABZ/PWM Hihi45i%
Fewm | PWM SRR (ZRIN) BAE 976 1000 1024 Hz
Fewmiorr) | PWM 373 (A]3%) GIE T 232 244 256 Hz
Resine) | AB Haith 24K 24, 50, 256, 1024 , 2048lines 24 - 2048 lines
Zwo | ZBURE 0.25T, 0.5T, 1T, 180° 1 - - LSB
iR REG_rpm=0 - 50000 - rpm
Rpm
iR REG_rpm=1 - 200000 - rpm
SPI & B &8
Tesn CSN {535 &217BYal 100 - - ns
Tsck | SCK S EBFAS(E] 80 - - ns
Tscw | SCK {REBEATA] 80 - - ns
Tsck | SCKBalEHA 160 - - ns
A/D FHH4FE
Resso) | Sigma/Delta JE#HI5 #EER - 14 - Bit
ton BaniiE] - - 5 ms
10 BFiR O BF4FE
Vo RHESBETEE 4mA THIER Vpp-0.5 - - Vv
Vou RHEBETEE 4mA EHIETR - - 0.5 %
Vi RASBET 0.5*Dvop - - Vv
Vi BB - - 0.2*Dvop
Lsw RS BTRER IR Vpp=3.3V - - 30 mA
Lsio A REB TR EIEREER | Voo=3.3V - - 30 mA
SEATHEE
THIEE R>4.7kQ - 0.5 1 %Vpp
Dsat_lo | EEhiZUrimtH B
_EHIEBER R24.7kQ - 98 100 %Voo
BVssPD Vss FFE&, FHIFBRE, 4.7kQ<R<47kQ - 0 3 %Vpp
BVssPU Vss FFEK, EHIFRFE, 4.7kQ<R<47kQ 97 98 - %Vpp
WrniZRriEt BT (FFRK)

BVpoPD Voo FFE&, FHIFBRE, 4.7kQ<R<47kQ - 0 1 %Vpp
BVpoPU Voo FFE8, EHIEBFR, 4.7kQ<R<47kQ 96.5 98 - %Vop
OTP | BRI - 170 - °C
Locr | RERIF - - 30 mA

Rev.V0.2 7 HEETRER (L8) RHBRAE
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9. F1FasinbA

EPROM &8 53 &R
Page Row bit7 bité bit5 bit4 bit3 bit2 bit1 bit0
0 DP1EN<1:0> DP1<13:8>
1 DP1<7:0>
2 DP2EN<1:0> DP2<13:8>
3 DP2<7:0>
4 DP3EN<1:0> DP3<13:8>
5 DP3<7:0>
6 TRIMBG<2:0> TRIMOSC<4:0>
7 DIR CLK_SLOW OUTMOD1:0> V3P3EN VOSEN OTPEN OVPEN
° 8 UVLOEN VOSX2 G2<2:0> G3<2:0>

9 ABZEDG«<1:0> ABZ_HYS<1:0> ABZWID<1:0> ABZLINE<2:1>
A ABZLINE<O> | PWMCTRL | PWMPOL PWMT PWMMS - PID_FILTER_SEL
B VOS_SIN<7:0>
C VOS_COS<7:0>

Rev.V0.2 8 HZEETRE (L8) BRNBERAT
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EPROM SHE8
Symbol BITS ADDR Type Description
DP1EN<1:0> 2 0x00[7:6] r/w BN EEAREIRENL
DP1 14 0x00[5:0]+0x01[7:0] r/w FERMUEBERER, BHIMMIBIRBEATR
DP2EN<1:0> 2 0x02[7:6] r/w BIREBERAETREMN
DP2 14 0x02[5:0]+0x03[7:0] r/w FAMUEER, BUTIBIRENER
DP3EN<1:0> 2 0x04[7:6] r/w BZRERREREN
DP3 14 0x04[5:0]+0x05[7:0] rfw FERMUEBERER, BHIMMIBIRBEATR
TRIMBG 3 0x06[7:5] r/w A AREREEEIE trim
TRIMOSC 5 0x06[4:0] riw S ETAIER OSC 41K trim
heFE A EECE
DIR 1 0x0A[7] r/w 0: IESEr: A B, WEE: BELAR
1: mESEE: B AR, WEIE: A%LBE;
ADC SRAESMER:
CLK_SLOW 1 0x07[6] r/w 0: 8MHz
1: 16MHz
HHAEECE
0: SPIRZ;
OUTMOD 2 0x07[5:4] r/w 1: ABZ+PWM #E3;
2: BINERZHHER;
3: SPIRE;
V3P3EN 1 0x07[3] rlw 3.3V WARTREN
VOSEN 1 0x07[2] r/w REB offset JHFRFEREES
SRR
OTPEN 1 0x07[1] riw 0: BN
1 TR
o ER
OVPEN 1 0x07[0] rlw 0: IERN;
1: TiERR;
RIER:
UVLOEN 1 0x08[7] r/w 0: RIERN;
1. TRERN;
vos #MZE3EEH
VOSX2 1 0x08[6] rlw 0: +5.2mv;
1. £2.6mV;
G2<2:0> 3 0x08([5:3] r/w BRI 6.06~21.93 x1.2
G3<2:0> 3 0x08[2:0] rlw BRI 0.81~1.51 x1.1

Rev.V0.2 9 HEETRER (L8) RHBRAE
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gR

ZBs5S AB BRORIEFSLA AR
0: Z EFHA5E A EFHARIST;

ABZEDG<1:0> 0x09[7:6] riw 1: Z b5 B EFHAXST;

2: Z EFEAS A TREAIST;
3: Z EFHAS B TREARYTT;
ABZ (SRR E

ABZHYS 0x09[5:4] r/w
0:0.25*T 1:0.5*T 2:0.75*T 3:1*T
ABZ {557 Z BIBKTEIRE

ABZWID 0x09[3:2] r/w 0:0.25*T 1:0.5*T 2:1*T
3: RIESESHERE
ABZ SBEIAHECE:
0: 124 1:24% 2. 50%

ABZLINE 0x09[1:0]+ 0x0A[7] r/w
3: 1284 4: 2564 5: 5124
6: 10244 7: 2048 &
0: PWM frEfkad;

PWMCTRL 0X0A[6] r/w
1: IEE PWM iEiH;
0: PWM SEFEEX;

PWMPOL 0X0A[5] r/w N
1: PWM BB,
PWM % H7isR

PWMT 0x0A[4] r/w 0: 250Hz
1: 1000Hz

PID_FILTER_SEL 0x0A[1:0] r REBSREE
VOS_SIN 0x0B[7:0] r/w SIN % & offset J&T5
VOS_COS 0x0C[7:0] r/w COS % offset AT
Rev.V0.2 10 EHBTRE (EB) RHERQR
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10. TheEEIEE]

VDD VREG PROG GND
X X X X
v SC6021X
LDO_VDDA POR Bandgap|| OVP I0_.ow
0scC
» ChargePump >
T\} \\} o DSP
A > TN s > A
+ - -
/ +/ | Angle ABZ
LPF Caculation|» PWM
Hall Array SPI
AN "\ ow
—
3 - Interpolar
N\ A1 > <
+A1 > AT A/D
/ / AN
LPF
@ A2_OUT A A2_0UT
v v
—»10_0OUT1 —»10_0UT2
X X X X
104 103 102 101
3 hEEiEE
Rev.V0.2 11
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11. fitHhEX

11.1. SIN/COS &S5t

BRI HE
«”\ VDD:4.5V-5.5V
\
Lo
} } R1%R2%R3 RA%
VDD SINN| 8 | } °
[
| |
VREG SINP | 7 ; }
Lo
Prog CosN| 6 } } Q
\m‘
GND cosp Y LG !
- clalalal (£ Fed ol
[
IIIT i=f IIII +
== == £ == ==
= = =T = =y = = T =
2

VDD:4.5V-5.5V -l-

VDD SINN| 8 |
VREG SINP| 7 |
Prog COSN E
GND cosp

e ECU

4 EEHNAE: RBARE ()& TR BERE(T)

SIN/COS %th iR

Vour

SINP SINN COospP COSN

Voc |

0° 360° 720

5 1 R E

Rev.V0.2 12 EHBTRE (EB) RHERQR
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11.2. ABZ/PWM 5

BRI R
—l— VDD:4.5V-5.5V

1 |vobD PWM| 8 || GPIO

4.5V-5.5V
.L—'Z VREG z [ 7 % cpiO

TuF 100nF
T T 3| Prog B | 6 GPIO
) r'I GND A I'—V GPIO
6 MEEMmNAE
ABZ fithi i E

50
OO
Eo P Dir Changed L~
G \
AL LD Lo L e e
YA 0°
—> <« —» 0°
Z-phase Width Hysteresis

7 HEERHETE

Rev.V0.2 13 EHBTRE (EB) RHERQR
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PWM kit E

frame

A
Y

[=
-]
= = 2R3N
= gu‘—vamwl\w 090 9 9 9 9 9O
Z s Q ST I T IS
= w e
()
©

/

T »

12 clock [ periods 4095 clock 8 clock
periods high| " grror periods data periods low
detection

-
ol -} -

time

A
A

8 PWM HaitHi Az

11.3. SPI it

BRI A

-l- VDD:4.5V-5.5V

VDD MISO[ 8 || GPIO

4.5V-5.5V
VREG mosl| 7 |€————| GPIO

TuF 100nF

TARE

Prog SCLK 6 |4+—| GPIO

GND CSN 5 |4—| GPIO

9 SPI I FHE

Rev.V0.2 14 EHBTRE (EB) RHERQR
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SPI % Tz E

HEREEER

“ | |
: t tok Lt tes
> e

w (oo oo o o e e o o e e ]

e )
I
MDBXDU&XDISXDlZXDMXDIOX D9 X D8 X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO i
|
= =l
toz
10 SPI FERIRERNE
fAERIUER

o |

i

MISO I\
) XD13XD12XD11XD1OX D9 X D8 X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO XPARc: ﬂ

| ]

]
—~ — -
: Angular Position Data : toz

MSB LSB

& 11 SPI AEIEEEE

Rev.V0.2 15 EHBTRE (EB) RHERQR
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12. BHREEBEZELA

12.1. 5V R EBERIEE

Cifveo i E e
.5V-5.5V
) -L—z VREG 103 7 ja—>
1uF 100nF
T T 5 ] 102 | 6 la»
- _L—|I GND 01| 5 |a—»
12 5V {HEB B RS E
12.2. 3.3V W R IRIERE
T Jvoo 04| 8 e >
.0vV-3.3Vv
>0 2 | VREG 03| 7 |4
1uF 100nF
T { [ 3 |Prog 02| 6 l« »
_T_—I GND 01| 5 ja—»
13 3.3V R EBIRE
Rev.V0.2 16 HZEETRE (b8 BRHBRARE
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13. HEEE

13.1. #HEEFE DC

TN W X
4 \
- ‘ ®
|
N |
= T
= ' FI
@ @
N

#PIN1

L0250 ]

GAUCE PLANE

; <
J A
L
Dimensions In Millimeters Dimensions In Inches
Symbol
Min. Max. Min. Max.

A 1.450 1.750 0.057 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
D 4.700 5.100 0.185 0.201
E 5.800 6.200 0.228 0.244
E1 3.800 4.000 0.150 0.157

e 1.270(BSC) 0.050(BSC)

L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
W1 1.280
W2 1.280
W3 0.640
X 1.810
Y 0.640
Z 0.710

14 SOP-8L %
Rev.V0.2 17 HEETRE (B8 RHBRAR
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13.2. ##{EE D2

0.25

DFN2030-8L £ 5MEE R BK
205 03
795 M&ﬂ
T 1T T
wnin
<|m |
il i ‘J U I U h—L o
036 1.28 y Is
T
| 160
I - 140 |
o | I |
1 = 8] T
| MmN RIR 10.30
| = T |
O
=3 |
o
| /m HHAER
Ay
102 ._.I | 2
TOP VIEW EXPOSED THERMAL 0-50BSC
PAD ZONE 1.50B5C
BOTTOM VIEW
oo
QS
}__:D—D—D—D—;‘io
S
o
o

15 DFN2030-8L £13E

Rev.V0.2
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14. BEEE

14.1. BEEFEE DC

KZzy
[ /
Bu § I
\ -l
Ko
Y5 1 RAMKRESE
oooooooooofiﬁﬂ
T T
o @ Q@ —
F——j-—— F-—g-—-
Q3 | Q4 g3 | Q4 beiz Syl
A S I ;
|
N
AR IR X
FiE RSI$AMR T
e " LRER HRRE PO P1 P2 A0 BO KO w Pin1
ER e ] =
HERE & (mm) W1 (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) Quadrant
SOP-8L 4000 330 13 4 8 2 6.4 5.4 2.1 12 Q1

16 SOP-8L HHEI R~
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14.2. B3&{EE D2
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