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1. SIIENX
8 7 6 5
RN UM T
/ ij‘ NSRRI ST
+
()
1 2 3 4
E-1: MT6816 SOP-81#E5pEE
S5
3IH n 3ipem
ESEATTIN SPIfsEREI=HI
HVPP 2 FBiR MTPZw#EakE SPIfERE
ouT 3 #H=H PWMigiH
VDD 4 iR 3.3~5.0V{HtEEEEE
A/U 5 N/ IBEHEA/UsESPI MOSI (4%%) , SDAT (3%)
B/V 6 HrmN/aH g2t B/ V& SPI MISO (4£%)
Z/W 7 N/ EEEHZ/Wa#E SPIRTH
GND 8 ith i
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2. BIS5IE

MT6816FTEEIST=IZASOP-851% (MSL-3iB8IFER) . BFEFANEE (1008/8) HE
265 (3000F/12) .

BSHR

ECR 7

MT6816CT-STD  ERHEIS: 44SPI; AB=1 fiki4/B, Z=1 LSB; PWM=971 Hz; I¥At$tFEEN
MT6816CT-STT  EREFEIE: 34SPI; AB=1 fkif/B, Z=1 LSB; PWM=971 Hz; I¥At5tfaEHEn
MT6816CT-AKD  AB=1,000 fkid/B, Z=4 LSB; PWM=971 Hz; i¥iRd5t R0
MT6816CT-AKH  AB=1,000 fki4/B, Z=180° ; PWM=971 Hz; i¥At4+FAEIEIN
MT6816CT-ACD  AB=1,024 fikih/F8, Z=4 LSB; PWM=971 Hz; i¥iRT$t AN
MT6816CT-ACE  AB=1,024 fikih//@, Z=1 LSB; PWM=971 Hz; iRt AN
MT6816CT-A9D  AB=128 fkiH/B, Z=4 LSB; PWM=971 Hz; {&ATStRAE LN
MT6816CT-A400  AB=400 fk,41/B8, Z=4 LSB; PWM=971 Hz; ¥4t EAERN
MT6816CT-A200  AB=200 Bk,41/B8, Z=4 LSB; PWM=971 Hz; ¥4+ FERN
MT6816CT-A100  AB=100 fiki#/E, Z=4 LSB; PWM=971 Hz; HftEtFEIEMN
MT6816CT-U7D  UVW=7 tRk/B; PWM=971 Hz; ¥RTEH RGN

MT6816CT-USD  UVW=5 X0t/ PWM=971 Hz; WAtET RN
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3. ChRINEEHER

MT68162—FE T/oHAIAMREARMN AN SEHAVNS SAIERARIBEE RN O, EreBRk
RSHAT T R RERIESZ 5 AR ENAIAEE. ST O R ORI RTINS 75 T

T F I HEBEE.
VDD H\fPP
LDO NVM |« DSP
» PwWwM —aOUT
Angle
Magnetic \Yﬁ Calculation
Sensin G ADC
Elemlengt \ ‘ _ ‘
— 1 7-A-B-z |
G > < ADC Calibration
\— M= A
> UVW »»urH= B
Xr= Z
Interpolator
rl(/|¥: 0OsC P «>| SPI |&>
g l
VSS e

B-2: R YEEEE

SNE-2Rfs, SR AEREIFIAMREENEREFSEEIMNEZRISERM, BHMEIERA
BIWBEES, ESETEURIREIRAIIK (G) MiRKGE, BEAREEEREE (ADC) ; HIK
HREFEUNERAESREHNSFESLER (DSP) HTxM=. WREMKERENEE, It
BHeNaER, BEFEMERSISIENBERITAPWM, ABZ, UVW, SPIEZiEHAZ,
MT6816FTEMHZIRIFELERX—EXAE. BIRATELRTREEREER (LDO) |« A
Rz (0SC) | IEBRKMFERFRER,

MT6816it B EMERFEEIRVDDFIHVPP, EFRVDDATHETHMRE, SIIAHLDORERELS
AMRITHHRE S AT ERIRMRE, MHVPPRERZRRMTPRHEMH7VATRREE, RIFHIISPI
BSFIABZIZEES I, SPIBEIHESHEY, BERCH LIFREETT,
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4. RIRSHAEAFRESEITIERM)

LUTERRRATE R IRBRASZ SR, AEORESETERMPTEE, MaEmiRt A A HIRIAAIHR
PR&ZM. (@B "tRIRSE" FREFIRNSHFM, BUESEERIKAHRIE.

I 7Y I R

VDDEE[E

HVPPEE/E -0.5 8 Vv

ERRAEEEE -0.5 VDD Y% ABZ, OUTETH
ERRELER -20 20 mA  ABZ. OUTE

FERE -40 150 °C

FREERAIFRE) (TTiFeREER) - +1.0 KV SE5EE: AECQ-100-011
FREERIFEE] (AMRIEERRTN) - +2.0 KV SE&5EE: AECQ-100-002

5. IERTIESRMH

_

VDDEMIEEE

HVPPEHIEBE 7.0 7.2 Y
TAGEIES 30 1,000 mT
o - 25000  RPM (%&/%)
TERE -40 125 °C
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SRR, BEEERERIESIC

. BSEESH
BARSTRSE, BN TATE LSS H TAHERIRIEE3 0~ 5.5V, IREE-40~125 CRIKIEIA,

-

VDDERIEE 30 33~50
HVPP HVPPEHIEE - 7.0 - 7.2 Vv
Idd SR IERR - 5 10 15 mA
LSB BR/NDHER(ABZIRR) N & - 360°/N - °
INL TADIELEME ERE[1] - +0.75 +1.5 °
DNL Z0 I (ABZ 220), WIE-3  @2500 PPR - +0.01 - °
N BESIRA (ABZ #520), WEl-3  25°C - 0.005 - °rms
Hyst IRiHE(ABZ 185K) - 0.022 - °
T RS LR ERAYE B8R EF<10us - 16 - ms
Tdelay RGrERt - 1 3 us
RS e 25,000 RPM

RN XBEpERE, RE25°CHEIC B ORIER MEEIRY. MERAERE-40~125CEiR
TBEAN, ERARISHRMEREISHERR (AG) LIRSS (DISP) B FUEET.

A
10bit code
1023 | oteode —
L
”””” Actual curve - H
2| TN— f e
14— DNL+iLsg dealcurve |
R \\\\/"".';[,J
0357 e
T
52 ﬁ
S
e
0 ) 1 N
De— 1 T »
0° 180° 360°  degrees

B&-3 : INL, DNL, BEEIEEEs (ABZ 1075 HF#R5UF)
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ROWE. SEEERERIEERIC

#=1/0451E

BRIRRSTARER, BULLTRESEYATH TIFERIRREES.0~5.5V,

e aten

AEC Qualified

MagnTek ‘ N

SREE-40~125°CHIX B,

Now Part of
NOVOSENSE
MR ER

=/ OMNBIESEYF 0.7*VDD
Vi =1/ O NZ (R s - - 03*VDD V
Vou  HFI/OMUEIBIESREFE  #HEMWE (out=2mA) VDD-025 - - Vv
Voo =1/ Ok B E{ KB et (lout=2mA) s - 0.25 Y%
Ik BRI CSN (P98B_tHi) -100 - 1 uA
Trse  LEFHEATE HEREH, Cloaq=20pf 40 ns
Teaw  PEEGHETE eI, Cloaq=20pf 40 ns

ABZ bS8

BRAFKSIRIREE, BUNLATRrESEYE R TIEERIREE3.0~5.5V, REE-40~125°CHXEN,
--
AB ¥R L - 1,024 fikid /Bl
ARl BT - - - 1.024 MHz

PWM HithS&]
PRIFRTANER, BULIFAESEYATH TIFERIRRES.0~5.5V., BEE-40~125CRAIRIEIA.

-_

FPWM PWM3SRZR AfRIZ -8%  971.1/485.6 +8%
Trise tﬂ\;ﬁﬁrjl\a—.] ﬂl\ﬁcLoad =1nF - - 1 us
Tral TREGHTE 3K C oag=1NnF - . 1 i
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7. SN SR

BRAFEEIRIREE, BNLATESES SR TIFERIREES.0~5.5V, IREE-40~125°CHXER, 4
I RIRAR [ Fe AR R SRR TS T

on Qe lwe leow|ssa| we| so

HEZER10mmAY 11K

D 7 i 10 i
2Og R mm
Tmag SRS EE HEFHEKEE2.5mm - 2.5 - mm
BN (FTF .
Bpk 7oy e 30 _ 1,000 T
P R R ENAEA) EEe A m
AG 12055 O R EAR SRAOIE R - - 3.0 mm
RS IR - - 25,000 RPM
BAORAOFDS R R
DISP ) : : 0.3
Lt DB (WE-4) mm
TCmagT 3TN HVATS - -0.12
HERREEREL %/°C
TCmag?2 AT S - -0.035

Off-axis Misalignment

> -

B-4: BkI%%x
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8. hiE=x

MT6816ELUBIHABZ, UVWHIPWMIES, SINARTLUBIE 448k 34:SP 12 st 1 4 A48
AESFs. HPABZ, UVWHISPIIEEOZEHEEAI/O5IMK., SPIEOFABZ/UVWZ EZ2EIE
HVPPS |l TECERY, HHVPPIEEEEVDDRY, 1EXI/OEHINIRESPIES; HHVPPEIERT, &
F1EX1/OfJRZEABZER UVWET, ABZFIUVWIE(AITIHE, A PIEBIEXE7asaHl. 44SPIFN
3L SPItB RIS NSRS Faa i THIHEEHIRY, MT6816H BAIAECE /944SPI,

8.1 1/O5|iThEERE

MT68162(HAYABZ, UVW. PWMLLK SPIZOME |HE B T,

/O35 |l E R
n ] oo | s | e | o
1 CSN CSN - -
3 PWM PWM PWM PWM
5 SDAT MOSI A U
6 - MISO B Vv
7 SCK SCK Z W
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BRME, SEEEAERBESEIC

8.2 ABZ, UVW FIPWMiEz{SE g

TVS(6V) k

0.1uf ,
® | | ®
N EFE B 8 I
JHT2 T —z/w
+
PWM 3 6] — B/V
VDD —e——] [4 51 — AU

B-5: 7 MTPHHFEAIABZ, UVW FHIPWM EEBEE

TVS(6V) k

! 0.1uf I )|
Ne 1] [® 8 —L—||-
HVPP—¢- 2 7 Z/W
1qu _¢_
PWM— 3 6 B/V
VDD 4 5] — AU

B-6:14MTPIwEEHIABZ, UVW FHIPWM SEHB5E
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8.3 IExZA. BHIE(uZ(5SHmti(ABZIE)

-7 (1) R, SAUTSHRIELGRIEER (FR) BEr (CCW) #ais, BESH LG
WSEFAESHLEFHE1/4EE, RZZIRESET (CW) #a08d, AMSSHIEFHEMSCBESH LG
/410 EH. ZESHIRIVERRORIVE., R EBLUSRIT16msLIRNZIRBIEAABZESH
HEY, 16mslls, ThZSEHREEIIABZES.

Top View

VDD /

z | | |

360° -

B-7(1) ABZgitt] (LRBABAGIL=EIEXHIERF/75Y)

G F& 7 ROT DIR® (MTP)

0x0 HISRES L7 ERSE 60 () BIUSEA (B2EH108)
0x1 SRS A ESIRRSEHEERN (fF40) BYRSEA

*" ROT DIR" ¥sai/5l&7s, XAEHBEHL (ABZ, UYW, PWM, SPI) &5E(FR
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BOYER, SRt EmiE=RIC

SNE-7(QFR, MT6816FILIBIN HiFssic B AR TE-7(1) A LEBABR AT FS, 33
IZABBKFFFIRIRIN, AJLATEER ERRIZRNEIME (BT ORNERMS) « iT81Z
B S SRERSTIRGIE, FERVABCE T 16msFbARmHTThk.

SR IR e N s N N B RS ]
T N e B e B e A a B

I
|
I
| b= e Vg == -k
I
|
I

i

0 0.002 0.004 0.006 0.008 0.01 0.012 0.014

B-7 (2) ABZid! (LLRBABGIL SETZBRIHZE MK H/75Y)
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ZRK P RRABEREAL WE-8FIE-9, ZEKMEERELN: 1,2, 4, 8, 12, 16 LSBsF1180° ,
FEIRIHRIEZBKPEE R E—. TRUERFARE.

cew_J

1LSB L 1LSB L
Z

| 1 1 |

A
\

360°

E-8 : ZfmEEH1, 2, 4, 8, 12F]16LSBsATHIABZisH

180°

A
\/

360°

B-9 : ZExRAissE 180 AIF9ABZEGH]
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MT6816RYABZEIL, =Mt T 1~1,024FKk %/ BRVMEEREBE D VEREE R ERRE. XTABZiE
HoPERERNESEA: . £/, Bd/BAEEIINXERINE- 10508 -11F7x.

) 5H360° ,
A A Y Al L 255 A 256Y 256 fkd/B
B { Y A1y J 255 y A 256 Y r256 Kt/
LSB =
Z |_| _________ ' I_L
1 2 3 4 5 == e

10bEHF=2"0 £=1024 £=256 fKif

B-10: ABZig i 0P = 10kt #5

3 5360° -
A A y 1 L 999 y 1000y 1,000 BKt/E
B { T J 999 ¢y | A1000y rllooo Hﬂ‘()q;,/
LSB <> | _
1 2 3 4 b '

G668
966¢
L1668
866¢
6668
000¥

1,0008k;$=4,000:

B-11: ABZIifi 7 #i5= 1,000 Fx/H/ &
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MT6816 T MagaTek ‘ N ez
ESWE, SRR EREEIC

SSHIREHE— 3RS FEE 'Z_PUL WID[2:0]' REX.
Z(=5BESFSE Z PUL WID[2:0]" (MTP)

100
001 2 101 16
010 4 110 180°
011 8 111 1

SSHE AR ER— M 2EUHEERIEFeE "ZERO_POS[11:0]" ;

Z(ES BBl E S % (MTP)
mmmmmmm
Zero MSB NA Zero<11:8>
Zero LSB Zero<7:0>

ABZigi B DR — M OLUHIBRAYE 788 'ABZ RES[9:0]' REN;

ABZ & Fas(MTP)

e Lo L L Ll el ]

ABZ_RES ABZ RES<9:8>

ABZ_RES ABZ_RES<7:0>

hRAs2.1  2022.12
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8.4 UVWigiast

MT6816:24E Rk 120°RIUVWERL, SNE-12F7R. B—ERIUVWISREAT LA BRI,

v |

-

1
|
|
|
|
|
|
|

\ | Y ;
: | : : : } | | : : |
w o . L w o o |
6° 60° 120° 1éO° 24;0° 300° 360° 360° 300° 240° 180° 120° 60° 0°
RIEHESEY (CCW) WRESEHEEED (CW)
B-12: UVWiGLiRRE
UVWH BRI S T35 (MTP)

0000 1

0001 2

0010 3

0011 4

0100 5

0101 6

0110 7

0111 8

1000 9

1001 10

1010 11

1011 12

1100 13

1101 14

1110 15

1111 16
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8.5 PWMigihiRz

MT681652(4 T LAY 1 2LLRHEIHEPWMEIEART,, WIE-13f7R. PWMELHZSFI3RIZIA
Azl

PWM3REE9971.1HzF1485.6Hzeli%k, FIFEIEHECE, H BAAEN971.1Hz, PWMEAN
BEEETAMN R/ NENREERE, B— BRI 741190, HpS—IEuEFriaFEss
16 M R/ NRRFHNEESRY, SRT8MNESH/IN R EPNEEKEY,; iE40957 5%
INR(AT S EIHARSR R0~ 360 NI AE, SREENMIEENAEREMERR. AESIEDHE2
Ees, — N E/NRRATEREIRAER0.088°, &/ NRRATEPEIRABAIA/9250ns (PWM 971.1Hz) , 1B
BILARFEA500ns (PWM 485.6Hz) .

PWM Frame 971.1Hz or 485.6Hz

1T 17 1T 1T 1 T 17T 1T 1T 1
T T I T T A I
[ I I IO l— | S E
Start nd
Pattern — ||| 0[O IDISDIDDISIB|  rpattern
T I I NANIAINENINS
T I T T A I
1 1 1 1 1 1 ss 1 1 1 1 1 1 >Time
16 Clock 8 Clock
Periods High Periods Low
B-13: PWMigH
PWM 35 SHz52(MTP)
H1F28 PWM Freq PWMGER
0 971.1Hz
1 485.6 Hz
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8.6 SPIiEO

MT681612Mit 7455 #E 34 ( 'SPI_Mode' FHFsREEKIE34&E) SPlwtH, AT
HUISENE R AEPRERER.

8.6.1 SPIS¥Hg

SPIZEEERUNE]-14F0E- 1 5Ff73.

Host MCU Host MCU
CSN T luwost CSN [SDAT
M50
SCK SCK
—12] (7] Je— — 12 (7] Je—
. .
Nc[ ]3] 6] —— Nc[ ]3] 6 |NC
VDD 4 5] Je—— VDD 4 5] Je——
0.1 qu ? TVS(6V) 0’1Uf1: 1 TVS(6V)
B-14 : 44SPISZ/B5 B-15: 34SPISEH L
SPHRETL & 755 (OTP)
0 4Z%Mode
1 3%Mode
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8.6.2 SPIHIF=

MT6816HISPIfEERRT3 (CPOL=1, CPHA=1) {&%iE. ME-16fr, HIEEHITIRT
CSNEYTBER, ERTCSNBYEFE, MT6816/ERTth EFHaREETE.

CSN 1 | -
(Input) 55 _J

TL ! Tsck  Tsckr | TsckH CTH

e

MISO X DataN'X DatlaN1 X:SS X
(Output) \ ’

SCK
(Input)

Tov—> <«

MOSI 3 Déta ' Data SS
(Input) N N+1
CSN,SCK,
MOSI,MISO
E-16: SPIFT/=E
SPIR/Z=E#0

CSN P aRISE— Mg #SCK R PG AYZERT

Tsck  BIEPEHA 64 - ns
Tsaw  BIEMERFEERTIE] 30 - ns
Tsckn  BIHRSEETERTE) 30 - ns
Ty SCKEM#PEE—EFHAZICSN_EFHERITERT 0.5-TSCK - ns
T  HFESHEFGE20pHIBEERE) - 10 - ns
Te HFESHTREEE20pHIRERR) - 10 - ns
Tov  MISO¥UESEFRTE(B20pfAYRE B thEk) - - 15 ns
Tsr  MOSIEGEZEATIE 10 - - ns
Tio  MOSIEGRMRIFRIIE 10 - - ns
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M R

MT6816 =& Magatek | AV

ROME, BiEHEAEREERIC
8.6.3 4£SPIHY

CSN I—

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

o JUuuuUtuuuuuduyy

MOsI

R/W| A6 | A5 | A4 | A3 | A2 | A1 | AO|DI7|Dl6|DI5|DI4|DI3|DI2|DI1|DIO—

MISO DO7|DO6|DO5|DO4|DO3|DO2|DO1|DO0—

B-17: 44 SPIIHXATE

MT6816RICSN TN IEERNESPIE(E, CSNRY EFHRLERSPIE(E. SCKETHMESH  EMMAIEXLS
MT6816, FAFBEINET, BRKISCKAREY,; MOSI (LA, MT6816%IA) FIMISO (LE£z
MEA. MT68165H) ESPIEONMIREIRES, HUREEENFMESSCKITEERLERZEE, Frld
W (EASCKATME S MY _ EFH BRI SR TREE,

Ebf5 0: iEERSAL. [REEFASERE, AEIEDI7~DIOENSH; SEF/IIEERIE, LRI
RiEHE#HRDO7~DO0

Lbis 1-7: HBHEA6~AQ, ZSTFSSI{EbE,
Lb4F 8-15: £ DI7~DI0 (Bi&EZ). SWENGHEIEUE (MSBLT).
Lb4F 8-15: £#EDO7~DOO0 (E&RL). M HIEEHAIEHE(MSBLIT).
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8.6.4 34:SPIHiY

CSN r
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

< [JUUUUUUUUUuuuuuy

SDAT

R/W| A6 | A5 | A4|A3|A2| A1 | AO|D7|D6|D5|D4|D3|D2|D1|DO0 [—

E-18: 34SPIfT=

CSNEYTBEEEGESPIES, CSNRY_EFHALERSPIES. SCKATMSES M _EMHAZLEMT6816, 1E
FBERET, BIRFSCKABEY, SDARHIEMABLESHIE, RENTMSSSCKIITRGARERN
3, FRLAMEF(ERASCKATHMESH EFNOR ISR TR .

Bit O: EEIRGAL. (REBFASIRE, WAEYEDI7~DIOBNG,; SEFERE, HATAE
FiEHE#HRDO7~DO0

Bit 1-7: HBHFA6~AQ, ZSTFESiR{Fitbit,
Bit 8-15: #{E D7~D0 (B#&ER). SHBENGHEVEWE (MSBILT).
Bit 8-15: #{ED7~DO0 (E&EZ()., M HIEHAVEWRE(MSBILLE).
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AEC Qualified
ROME, BiEHEAEREERIC
8.6.5 SPHZEENFELIE (4£SPI)
CSN
so (AR IR R
MOS| — FEEETE RIREE RS RIRETTE
Ox03fE SNt Ox041E S F it OXO5HE S FMitbhE
\\\A \\\A A \A
7782003 2517280x04 HFEN05 |
MISO it s st
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