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6.9 HLAVEHE: (continued)
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6.9 #AIREE: (continued)
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6.9 HLAVEHE: (continued)
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7 VE4N
7.1 R

TMAG5170 IC 2 FHEMXES (T1) ME RN ARG ZRAE S HE. MbES (s XS Y. Z jEgEAS A
IEFERE ) @ SPI ML, ZasEnr A SPI I F s in) S A7 2 R A B R 2 R ik E .

% IC A5 LU N ThRE SRR B

o HHYRET BRI SR B —AMRTh R IR A A% . B R . AN A H B AR — AN R R

o ARIEANR IR S E R WE . 2RSS IE KRR RN A B R IR AL AR
ADC. FE/RAfL s B AR B Eid 7 — ADC T Z BB H .

o PEIAHU S SPI | HE . ESD R HEERAFTA /O Hi%. TMAG5170 3 SPI DL K £ AE IR TU AR 56

(CRC).
o WU AL R, AT SRS R R T
7.2 ThRETHER]
Vee
Power Management and Oscillator . ScK
z | Result Registers . SDO
N =
MUX Eftlgr?nn:> < ADC Interface . SDI
'
Temperature sensor / | Config Registers . C_S
Digital Core
- ALERT
GND
7.3 Fpi: U

7.3.1 BEEE TR

TMAGS5170 %t X Y Fl Z J7 [ (G 4y BARBURR . X J7 AN Y J7 M G 5B 20 F R Pl A . Z J5 1A
B TR TA iZ A AN B AR LR A B AT IR BURR . W 7-1 o, 1% e A ST R AR g A
A IE ADC RS . [ERE , WKL RN R — 7 T | & a6 A2 s/ ADC ARAY .
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7.3.3 B3 Ta HiE#

R 7-1 88 T TMAGS170 25 F AT v B o AFAN il BV R AR AT DAL R 3%, M0 AN A6 25 8 Al (1 VL FE
R 7. WS EG

CESTREE TMAG5170A1 TMAG5170A2 R
X_RANGE = 00b +50mT +150mT
X #hkin X_RANGE =01b +25mT +75mT WAL PRGN
X_ RANGE = 10b +100mT +300mT FeriiiE | fH: SNR R
Y_RANGE = 00b +50mT +150mT
Y #H Y_RANGE =01b +25mT +75mT AR A
Y_RANGE = 10b +100mT +300mT BeEnafE |, SE SNR
Z_RANGE = 00b +50mT +150mT
Z Hiii Z_RANGE = 01b +25mT +75mT BAE PRt
Z_RANGE = 10b +100mT +300mT T, ek SNR L
7.3.4 BEHERKE
TMAG5170 SR % 4T E % , 1T ScH R B Rim b, [ 7-4 G5 T TMAGS170 751 S5 401 75 ] 58 37
RT7-2. EFERRE
‘ EHEE }
TAERR AR E T p— = B
X. Y. Z4h CONV_AVG = 000b 20 ksps 13.3 ksps 10 ksps e
X\ Y. Z CONV_AVG = 001b 13.3 ksps 8.0 ksps 5.7 ksps
X Y. Z % CONV_AVG = 010b 8.0 ksps 4.4 ksps 3.1 ksps
X, Y. ZHh CONV_AVG = 011b 4.4 ksps 2.4 ksps 1.6 ksps
Xy Y. Z CONV_AVG = 100b 2.4 ksps 1.2 ksps 0.8 ksps
X. Y. ZHh CONV_AVG = 101b 1.2 ksps 0.6 ksps 0.4 ksps 1 SNR 15

7.3.5 ALERT )8t
TMAG5170 (1) ALERT 5| B S HFER X AN R S2FH (19 22 A TAEAR
7.3.5.1 FBr R R PR

24 ALERT_MODE X HERAE Ob B , ALERT #ir t v fic & N 7E & A2 F P 5 SCHI A s il 28 26 R 3 5.
FH 5 U AR AT DL 4 58 ik 2 it 22 A () B % . ALERT 51 it vl 78 A 28 R ] TRIGGER_MODE %
AT BRI R fih R e ¥ TP U

7.3.5.2 MK

4 ALERT_MODE # &4 1b i} , ALERT #i i i B2 AREYETF . AI7E ALERT_CONFIG Zifras FuigHF— ez A~
WiEE . BEVEIFSBIME B *_THRX_CONFIG #4785 ¥ B Y . a3 ikE% KT *_HI_THRESHOLD /)
T *_LO_THRESHOLD , ALERT #i tH# BR8] 7-3 BL X Al ) Bos 1 e IT R D) 6E
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X Channel Magnetic
Field (mT)

X_HI_THRESHOLD (mT)

X_LO_THRESHOLD (mT)

ALERT (V)

time

Magnetic field crossing X_HI_THRESHOLD & X_LO_THRESHOLD levels

X Channel Magnetic
Field (mT)

X_HI_THRESHOLD (mT) /

X_LO_THRESHOLD (mT)

ALERT (V)

time

Magnetic field crossing only X_HI_THRESHOLD levels

& 7-3. ALERT 5| FH/ERE 1%

7.3.6 B{E

ALERT_CONFIG #7541 (1) THRX_COUNT A7 4 (5 K (14 Mt 75 i i ANy 1Rk /1 D BE | [RIF TMAGS5170 41X 4

SE R PE BIE B R A2 XSEF ALERT Theg. 24 THRX_COUNT K FHERIME 00b B, WA — ANl & A 06 20 48 i 1]

1, AREMA A B BRE RS X . 24 THRX_COUNT 4 11b I, DYANIZESE I & 2 Ak M | A Reril

BHRBMEAE XL . PEBTHERS 2 BRI T 10 3 40 5 AR 2% 1 A 28 SR B

W KA PR | RS E A

o fR¥E THRX_COUNT 1 , #8Fili 18 2 B i BE 22 SO AR *CH_THX A2 LB A7, PLROR A T X
SYS_STATUS & {72811 SPI #2HL

o BRI e A R T R

24 ALERT 5| BHIFC & N AEREYETF IR, BRE TS 0 F P 40 31 e - 0 M s P o B F P IR 2%, AT

1E RMEAE P77 B3R AP e Mt

7.3.7 £

TMAGS5170 SZHRFZ FasfE R R GRS WIDIRE | FIASIN . NP AN R & 4% AFa AT 00 18 o b
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RAHPER , TMAG5170 2>t PL R AL a4z i #s s

« SDO #HUmI A ) ERROR_STAT fif

o Gl SPI HAZBURE Ao

« ALERT 5|imR; , PAFgRils (R EmH )

o fF SPI#{EIA] , SDO 4% Jom Bisl & 4 CRC £i%

TMAG5170 P47 L R 88 R ke A

7.3.7.1 F#1£#% CRC K%

ZAZ WAL B AR S B N R ) CRC 5 H T R T CRC {HBH T LU BRI i N S A a0 N 25 . 7E
BATHAN] | IR BN SR A7 i 4 DARC B A FIEE R |, SRR CRC , K LRI TR 12 17 18]t RE 4G I 2177 2%

H 2
H R o

BT ERiESE

e B w1 as AEH

AT AT A L TRIM_STAT

e Lng Al AEM . ToikEEH

7.3.7.2 ALERT 58/ 2Z

ZAZ WL A & ALERT 5] B e [BME 65 H 5 28 F X A B T e . XK A& ALERT 51 & B AA7E 55
LR (@ VCC ) MIAMTREES , B I 8- FR R b . 3% 25 0k 3 ALERT 5 JH DA fi & il s i, e ] BATSEER
ALRT LVL i DG A 845 2 SR 3) ALERT B IERaRME , WA %5 2 &H ik,

TR RR4

WEAEH AT

Wl 47926 ALRT_DRV #1 ALRT_LVL

A% FH B 5 FHA N/A SR . TCiEEEF . A 2R KB , BT BETCVZA I 2B I Ay &, USRI 1B I = 20 -

7.3.7.3VCC &
ZAZ WML 2 FRERAG A VCC 51 B i A0 He e Fi 905 7 R Y5 R HH 3 BBl A i e A B

IBATRREA Rk
AR SH Vvee_uvs Vvee_ov
O A7 2 VCC_UV 1 VCC_OV
28 FH B 5] G ToIEEEH .
7.3.7.4 AELDO RIEME

A2 WAL 2 455 2 M 12 SR B AL DA R A% TR i EL O AR I A B AR IR 2, S R B AR IR 2 IS PE R DL T
W Sxbric i, 12 B R D fR RS B2 TC 205 B ORALE -

EATHER, Fra:
e e S i

b 2 17 A LDO_STAT

5 P I B TAER . TR
7.3.7.5 HFZHE L HERIRE

ZZ WAL SR e i N NS 7 AZ A I AR R 2, HFER T W A s T 23 B T 2 AR
A FE L s CFG_RESET kgl & k4 T ks , Hrh CFG_RESET 12 H A 7t b H B B 7 A% = A2 i
.

TR e
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HieRSH A&
WA A7 AL CFG_RESET
25 I S0 AE . TS

7.3.7.6 SDO ¥ &

ZIZWIHLHI SRR SDO 51 b i #3443k ) (15 SDO 5 b1k RME AT LU, DURS I 75 A7 7R AT AT % 1
I X L LB

BATHER M | YR SPI 4
WIREF B it

B 27 A7 B8 hr SDO_DRV

4 F B R T . T,
7.3.7.7 5 CRC %2

> SPI 5 (12 Wi MUK v SN ] 2 0 B SPI iy CRC , JFAR#E 4 28 &% CRC fEf# CRC
IARIX AL , WIARIC R . R AF b SRR AR W R ik N CRC A Ay SPI Wit — 73 , DUs Akl s)
R B sE B . R A A AL AR ) SPIIEEH LK SPI /O 22k ds A% il 85 i, AR A 25 AF A 4h
i SPI _F & A AR AR A it o

JEBERIBIT R B E |, ZK A X SPI M) SPI I B g AT THE , n SR 42 i) 3 2% i b i 5 Tl
AE W bRiciffs . X n] DA Bh i 2Kl SPI & 75 A AR i) .

BATHER ML | MR E) SPI %I
i B 2 17 58 CRC_DIS , fil T SPI #hiXth 44 CRC

AL 25 77 AR 0L CRC_STAT. FRAME_STAT

2 R B S S CRC , MR 2K SPI il AT (il | I FLAT DUR S5 MR (ARG (6 IE B -
7.3.7.8 IRGHTBMRE

ZAZ WAL SO VF 22 1 A 25 9 B IR A e 5 AR TR et . e AR AT, T AR A A B IR 5 4% AR TR .
B w X AR RN SRR S OC B | AR TIAR IR 7 5 3oF 2 i e Rt R HERASE 3 LU LA RS L ) B O B B

BT |, BEHEs LR AN AAD . a0 s 5 E OSC_CNT_CTL Ak E st , LLUERERE M
EiE8 ki ek ol W o/ R N [ I 81| = S A R G S S = W S| Y = R R i S G 1wt 02 D= O R 6] ) =R o1l
2283 ¥ B OSC_CNT_CTL = 0x3 J£i:HL OSC_COUNT K45 1E4% 3% 251t %, OSC_COUNT i BUAE AN N it
L A BB 2 3 T B K furose M fipposc MIME . 7EiHE. OSC_COUNT FRZENE LR | 75 B 18 42 fhil g pef sk B
1 SPI A I 7 AL

AT AR i 2 4% T IEAT

KRS H furosc~ fLrPosc

it i 25 7 2% OSC_CNT_CTL

TR 25 A7 AL OSC_COUNT

A% FH B 5 ) IR 28 9 ANEAT IR IR |, WA HF 415 % 85 IR AR 2 RE N B4 25 1% 1% 88 200 1S 14
7.3.7.9 G EERE

IS T WL ] A5 75 42 1 45 BE 08 M 42 A At N 0T 37 o 28] 2 T LIRS P IO ARG 20 SRl i A2 75 A7 A 46 0 BB N IO RS - I
Ba BRME RGP A , (B SR I 2 JF i o 1z ) UV T ARG, BT DU RS 5 BR AR AF A AR o] ™ 2 [
e

ZISAT IR A, BRI B OV REAN S R, RSO RE N R B R . FP RT LUK ALERT 5| ARG E N TE
I AL VI, Xt A A A R

BATRE B B3 58 BRI i
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fiE %7748 X_HLT_EN. Y_HLT_EN. Z_HLT _EN, - MAMlix. X_THRX_CONFIG. Y_THRX_CONFIG. Z_THRX_CONFIG , Fi¥
WEBRIE

el 257426 XCH_THx. YCH_THx. ZCH_THx

AR GRAAE | EASRA G EAT I | (H SR R A . 5 G 1 s A L R A T R B R B A IR AR A EOK
i

7.3.7.10 BEERKE

WAL o B A AR X MR REIRIENIE R RS AN S A B H R XE BT
WA R RIS | AR A I I 1 2 ) 2 R AR . I T DAAE o T B oA e i S O TR R
HH TOHA YO L A e i 2%

FHEATIHAG A | S0 AUR IR SR A RS B RE . LK ALERT 51 B BN R I D1 |, X thss
R P AR TR R

BATHER YA Bh TSR B
T B 2 e T _HLT_EN, FITRHMKX. T_THRX_CONFIG , HI T % & s

B 25 17 S TEMP_THX

2 R I B MEASF | ER SR A T | (52500 R G I T BRI .
7.3.7.11 Z#lFi% (AFE) 22

ZIZ WL SV A SRS SRR O RE . MR E T | SR E MRS 515 5 HAalOT , IR %
FH R BELMY 7 A TS A 8 1) CAME SRR SRR . AR5, &bLH A &S 8B 5 ) [ E A AR H AL
RIS gAE (0 T B (VS Y o ZALHDE R DU N 2 B R 45 . MRS T ERPLE] . 28 2. AR g s A0
ADC HJlr] &,

LIEAT IO A, 6L AU8 R &R BB iRl R &R, AFE AnTH T . BBk
ALERT 5| JITC B W EAS N BV H R I U1 e SRR IR B2 2 P S A2 bl ity o

BATH BRI BN T8 L

Jic B 25 A7 A DIAG_EN , AT EzhR. DIAG_SEL , HT 2 HE itz 47 M,

W 55 25 A7 27 SENS_STAT

2 FH i 52 WSRAE R, D0 AT RS TG R B A A 5 5 AR AT AT W A
7.3.7.12 Z /R B RITFHRIE R B

TS WAL A0 VF 4 ) 2 36 3 e 1 2 /R A0 A% T A 1) L REL SR AL 75 8 7 A% B 1 R BURE R 5 A L) 1 2 1) PR Y [
o Iz BRI EE /R ERTA i (X Y M Z) B E A2 #5124

BIiZ 7T, EHSROA)E ARSI R E BT . i EE  ERME RS AT T ER. Bl
¥ ALERT 5| JHIFC B N 7ER I BRI U4 . b4 Rt 2 70 F Y 25 A7 2 R i 2

B U EI S R R

il 1 e DIAG_EN , il T30k, DIAG_SEL , JiI T ZeHHa it iz A7k

Wi fEe8r  ZHS_STAT. YHS_STAT Fll XHS_STAT

5 I R B | TR 2k B AR RIS R e B o PO AT R B RS | AT T A S S e R I

7.3.7.13 EXRERE

TS WML 7014428 ) S A B R A RS () A e T L) W (PR VG B N, DA S % S s F B 2 75 1E 3 A
BLEAT MG A Pl S R A R R BT . A IE , AFE ARTH TR ES . H PR LUK
ALERT 5| JHIC B /e R B AR DI . AR ] P 2 s b i i o

BATHER BV B e R T

fiE %75 DIAG_EN , FIFE#IMIR. DIAG_SEL , JiF 2t mt iz 7k
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HlEar frasfs  SENS_STAT
S GRA, RTREITIIAS I AR T BRATL A PR AR AT b R AR RS AR A BRI AT BE T BURESA AR AN IR

7.3.7.14 ADC 2

ZIZWHLEIAS AT ADC ThAEFIEE 4., S il 4 52 27 1 ADC JEvEE R 05 B i s 3 i i B 5 T /e
[ 7% ZE BRAB R AT EL R 52 1

FUEAT MR A WS R A R R BTN R . R E RN, AFE AT TR . POk
ALERT 5| JHITC & ALER I B AR ) e . AR B 270 H P A7 28 AR i 2 o

BT R Bh T 52 R I R e

it B 2 17 48 DIAG_EN , il TR hillik. DIAG_SEL , FiT 2t 7 Il

et TEMP_STAT
ESLLag Al WREEH] , WA 2AS I ADC Feffe AEMTHLIR , AT AT RE S B UA R (B 7T RE  BLAS IERR I AR

7.4 B ThREAR
7.4.1 TR

TMAG5170 SCHF 2 A TAER , &M T8, il 7-4 k. & VCC WIS & iz 774 F e e m)
NBE G BT AE B W DL i E AR R OPERATING_MODE a7 7 #5 i SR I B AT ] 45 1€ 1) LAERE .
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Device Startup: (Vcc crossing Vee uv)

_>
Deep Sleep Mode
tstartfpowerﬁup
—P- Sleep Mode é/}l:ek:-MUEdS; Tstart_deep_sleep
tstart_sleep
: : Configuration Mode % l v
(Default Power-up Mode) <
§ tstand_l:ly
° ]
8 | &
L Stand-by Mode e = L A
8 £
= | 8
g = A
=
. Active Hall/ Temp Measure tmeasure
\j
& 7-4. TMAG5170 75
% 7-3 R T TMAG5170 23 ERIAS A i g ik
£ 7-3. TIEHEA K
TAERR B-TheR FraE 3 BT T AT ER A s ) (1) BAR 5
A R e BESNE X, Y. Z fhsiE s 10us SCHFIE S AN A AR 2
. ey PYETETTIN
FHLRER O STEZ S£| fir & I U s 35ps S PR A S 4
it B SPI A B F AR TEIRE | tstand by + 35Ms SOl R AR A 45
NN o XEFARR YRS 1ms, 5ms.
W L R 2 U%Eﬁglmﬁmumﬁgﬁ Xo Yo ZHREKR |4 een *+ tetand by + 3518 10ms. 15ms. 20ms. 30ms.
- 100ms. 500ms 1 1000ms("),
Rl 1) 5 T LSt FH R AR 2 S B
A 5 AT ORI E v E USSR | tstart_steep * tstand_by + 35MS G P R e RS A SRR A A 15
[1) B
TR FE HEARAS A ANOR B OGS B VW B RS B B R | tstart_deep_sleep * tstand_by + 35U VAR T U A 2 1) AN SRR 465 )

(1) WFSRBMSE. CITRE RES N ER G AP 5 .
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7.4.1.1 JF5#E =

TMAGS5170 2= 7 i 3145 2 ) 2 380 ol A s B B e - Ve BB S R T OPERATING_MODE ¥ B 1) 3% 2L %
N i R B A e . TR MR S T R BRI AT X T 75 B A R e 4 9 HLDh 3R S AN T A B SRR o 76 3k
BUR , #E48 T LLE TRIGGER_MODE 75 A7 #3407 H BT ik () T LRI il AL 2 — SRl R 645 G40 TF IR S |, 58K
B T T WO 1) tmeasure 778 PR 8] ] A 2x A MAG_CH_EN. CONV_AVG. DIAG_SEL #1 DIAG_EN %7
BB AR FIAFAEIR KZE 5o A3 R 181 P2 R FEN |acTo

7.4.1.2 AP

FERFHUET |, TMAGS170 kA S 72 YSCI2% 1) 85 5 1 FR i A i & I JE SR AR e e . 81 SR 2 AR TV
11 TRIGGER_MODE % £ &0 7€ o FELL TARRLCIYIE | AH S ORI B 7 SO A BR AR R IR S, BASEBL
SRR B SRR P R FER Istoey R e av i BC B E N AR LR 2T 75 AU T) Y tstand_by
RIR o

7.4.1.3 EEHK (#U )

LHR, TMAG5170 St NBRABCE . AT , &5 SPIEE A P 2774 Ui il . #5148 n] ARG & 3%
PR BT T 0 TAEAR R AR RSB 4L . Ja /A2 i Th eSS . R R P IR R Icpg Ban. S51F
HURESEALL |, Be B AR 0 SR o fd & 28 8 sh AR SRS e e . (EE , TiC B A Q7R 0 W K (A W) ) SR B Bl A Tk g i e
It HIE AR A BRI A L+ 2 —.

7.4.1.4 FENRHES

TMAG5170 S RFBRIRAE R | AR T R P B & B ANSERT dE Hgs B, =88 m Ll SPI B 58k ALERT
55K A AR e B . RN I TR g p R AR MR AR ASE 0otk N\ T B A5 =X T 75 1 I [R]
Tstart_sleep %%0

7.4.1.5 BB AIEERR

TMAGS5170 7 FFne i BRI S | A 28 FAC B A DU € I 8] (R FE e 2 |, JF404T SENSOR_CONFIG 2 {748 15
B AR IR E e . AR IERES i e B | AT RUAE R— A ALERT {55 DU RN4% Hl #3587 1 5L et Ol . ]
DN 78 3 4 S R P R s P BRI N, A 42 ALERT {25 . ALERT 12 5 0140 B 7£ ALERT_CONFIG %
FE3 AR SE o FEHIES AT DABE N el TMAGS170 JF1j o) 5 e s . e R B RS 5N 1)~ 2 IAE A Ivee pom %
TN A ARG RN B HRASE 2 N T A 2T 75 (KIS 1) Y ttart steep 207N o

7.4.1.6 X BHEARE

X TRBISIIFE RS , TMAGS170 SCRFANEIEIRBLALL 4 LB . (EUERET | TMAGS170 /5B A P B st i
MR BT |, SRV B BB FIOTHIIIRER logee sipe B0F IO E BN IR
R LT 7 0 T E g stocp 2677

7.5 wiE

7.5.1 BaEE X

7.5.1.1 BifEREEEHHT

XY F Z WAL B aS B0dE 2 BIA7 %42 X_CH_RESULT. Y_CH_RESULT Al Z CH_RESULT & #Fa%t. 12 fif
ADC #irth UA it i 4 MR A AE 16 145 R A et , Wl 7-5 fin. fEfiRE# (CONV_AVG = 000b) i1
WK, ADC it &8 16 745 a7 as1 12 4> MSB fi2LA K 4 4~ LSB Ain# A% . £ CONV_AVG # 000b )1
BN, BTPE 16 AiEH TAEfE4s 5. 24 DATA_TYPE = 00b i, Al3Eid 3 # 32 7 SPI Bk VT i) 16 A7 A & 2%
s . A RER 1 EIE R .

—(D15 X 215) + 512 g0y x 2!

B = ,16 X 2|B RI (1)
Horp
* B XM , BALN mT.
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© Dy 2K 7-5 H s B EAEAL .
* Br AMNIEERIZER , L mT L,

12-bit data when CONV_AVG = 000b

Additional 4-bit LSB data when

f CONV_AVG # 000b

24 DATA_TYPE=00B i , o] 1 [n fE4E R A as H i 12 /> MSB iz ( D04 % D15 ) . fEM#T |, {52 2
TR ) .

11 14 i—4
—|\D15 X2 +Xi=4D; X2
B= ( ) 212‘ ! x 2|Bg| ()
7.5.1.2 JA B A 57

TMAG5170 ALK& - 40°C & 170°C (UiEE. K 7-6 TR T 7E 16 2 TEMP_RESULT % {7 4%
(I3 . 24 DATA_TYPE = 00b i , @i % M 32 iz SPI SLHUR Vi 1a] 16 AriR EE s . B35 7 3 kit &k
.
- N TADCy — TADCrg
— ISENS_TO TADCRES (3)

Horpr

o T RMBHIREE | LRI N,

* Tsens 1o /& 4 UHFIERTIIHINSHIRE | DA IREE AL,

* TADCRges /& 4 #1# &P 5 1) ADC ARFSAR AL | DASE IR g B pir e

* TADCro 2 ZH IR E ) TEMP_RESULT I |, Teens 1o W14 “THF1# R TA.
« TADCr &ZiJE T MifHH) TEMP_RESULT +iEiME .

2 DATA_TYPE # 00b K} , #]ijj[n] TEMP_RESULT 2 f7#8 11 12 4~ MSB 7. fEMEET , A7 4 kit
SR

16 x (TADC; - TAngO)

TADCggs (4)

T = Tsgns 1o +

I Binary data for temperature
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7.5.1.3 LB MBI IE

K 7-7 Bon T TMAG5170 A] LAA— % ik jm A RS IE o Wa4h A A 2 MG ANGLE_EN 2777 244 i B Sk ik 1%
). MAG_OFFSET_CONFIG %7 £7 &% DA — i3 ] 41 AL 25 0 4% 20 A7 il B AR IE B0 FEAE o A TR 2% 140 3k 38 0 I 7
ANGLE_EN ZFf7#8 i B A E o XEREEIEF Ao B ME R ENE.

v

Doffset

B S e il A —

0mT Reference Axis

& 7-7. AL RSB IE R IE

AR 5 MR 6 WESNMMMMERE. flw, X M Z B EEAs £50mT ,
MAG_OFFSET_CONFIG #E’4 1110 0000 0011 0000b , Jf H ANGLE_EN % &4 11b. fEIXLEZAET |, X Hlif
WALy —1.56mT , Z U9 1.17mT. FEARE BN S5 R A7 8 i, RIS R a R E AR -

c .
~(p13x2) + 57 Dy 4 7% 2"
Aoffset_Valuel = 12 x 2|Bp| (5)

6) , 5 i
(s x 2 )+Zi:0Dix 2
Boffsetyaez = T2 x 2|Bg (6)

Lrep

A Offset_Valuet &S T 55 — AN WAL AR IE B (L mT A4z ) .

A Offset_Value2 7= 2 N FH T 58 AN mAS AR IE & (L mT R84 ) .

D; /& MAG_OFFSET_CONFIG fi#s a5 7% H I B s 47

BRr A& M NOEIE REAE R, DL mT AL,

7.5.1.4 £ ZRINEEEX

TMAG5170 45 ANGLE_EN # /728 B i A& . K 7-8 fon T ANGLE_RESULT #7280 A B S B A7 TE
13 1~ LSB fiidi. 1z D04 % D12 7 0 & 360 E A EH4{A . D00 % D03 MiAFit M HUE |, %R 1116
. 34 MSB #4387}y b000. TMAG5170 CORDIC 424 1/4 FERI M His. WRHEE S MA P, o]
DA F 718 CORDIC. #R¥E 7 FE 7 Kit- M.

\}
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Z?= oDix Zi

12 | —
A) = Zi=4DiX2L 4"" 16 (7)

Hrp

o ARUIBERHALIIAE.

« D 2K 7-8 F R B AR AL .

fildn : 354.50 JE£x3#75 >4 0001 0110 0010 1000b , ifii 17.25 J&£:3H 75y 0000 0001 0001 0100b.

24 DATA_TYPE # 00b i , #JLLijj[] ANGLE_RESULT 75 f7#%Ff) DO1 % D12 £, fEMAET | M5 5dEH
BLLFRIR , I HEREN /8 . MR AR 8 SRIT AL (AN ) o

. _qDjx2t71
R ORI UL L (®)

Reserved bits

9-bit Angle integer value

4 bit Angle fraction value

|0IIIIIIIIIIIIIIII
wn

@
aaaaaa =]
o

D08
Do7
D06

n
o
o

D04

D03
D02
D01
D00

&l 7-8. M HHEE X
FEM TR, TR 9 kit S A R B L .

M= \/MADCCMZ + MADCp,*

9)
Hrp
* MADCch1 Fl MADCpy #& 4 1 FE TR 1% £ (1 5 N a0 B2 ADC AXAd
K 7-9 B8 T MAGNITUDE_RESULT 2747 #% "PAF A IR . 76 360 J5 A B I IR | 20 B AR FFAE
Reserved bits
F 13-bit Magnitude result data
/_A_\
|o|o|o||||||||||||||
B 7-9. RS R e ' X
Rz v LLidid SPI LA 16 frEk 12 s =i 7E 12 fizkg b, DO1 % D12 firifiid SPI Kik.
7.5.2 SPI &
HAT AN 1 (SPI) S — 7l F T8 2 B 5 (0 [0 B AT A B 1, s A %EHEJEEEME( (PCB) 4114 L a8 F2 In)
(i . TMAGS5170 SCHFF 4 28 SPI 311, 8344015 Ahiisdas il 8 2 18] ) 3 Ll (5 i SPI MR SELN | %M 2kie
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AT S . AR dI 88 A1 SPI4%5H13% | ‘B 7E SDI 51 _F &% 6y 18 R IE1E SDO 51 14U 3811 37 o
TMAG5170 #3fF 782 SPI AMSLasft | ATy 1R IFEIT SDO ks (7 A iz il 8 A& W N (1 iR 2
PR ) - TMAGE170 SCHRF[EE M 32 Armik/h , DU 542 ) & 4 (i (s . (2, 32 frmin] bl
DATA_TYPE #if7 G R HEATHCE | DASCHR 8 R ) 525 1 2 132 BRSO 6 s ) I 3 BRSSO R BR 4000 .

7.5.2.1 SCK

HFATI Bl (SCK) FRoRFEil as N {5 5 o %I Bl e KR ARSI Z | T SO A% #0551 B F) 22 . SDO 51 A
Pt R AE SCK ) T By e |, 1 SDI 51 _E S AU 7E SC 1 EFHIRBIAE -

7.5.2.2CS

CS £1F SPI L SPI #:10, N % CS 554 T, TMAGE170 #i A H:52 SCK {7 5 sl /T Hdiafiy A
(Sbly, %E%ﬁ%ﬂ%ﬁ:ﬂ (SDO) L%ﬁrﬂﬂ?ﬁ:* R AR W RS 18] ALK CS ARFFAR RSP T AN HE T Y14, B
HPRIERES . fEK CS MR F AL e H T I #R 2 45 H SPI

7.5.2.3 SDI

P 2 ER AT B N (SDI) £ SR AL B U ) 2 A7 45 Fzﬂﬁéﬁﬁﬁ%ﬁiﬁﬁ&ﬂl 4. 24 CS 5N HF
i), SDI fz&x#E4E4 SCK ETHAKRI%. B 7-10 $#tH] 1 SDI MivE4(E 5 . SDI &g 4 M dhr , HTEFE T
— TR BT A6 1 e

Read or write command

Seven bit address to

access registers Sixteen bit data to be written,

don’t care during read command

Command bits to instruct read
type and start new conversion

CRC bits
A I

\J

/ \ ‘ / \/ \
SDI: Read or Write IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
£ 223237232348 29885883 33z832383kFEe
< OOOOOOQDDOOOOOOO§§§§UUUU
e« S35 03
CMDO =0 No conversion start through command bits
CMDO
CMDO =1 Start of conversion at the CS going high
CMD1=0 Display SET_COUNT [2:0] in STAT [2:0] bits at SDO next frame
CMD1

CMD1=1 Display DATA_TYPE [2:0] in STAT [2:0] bits at SDO next frame

* CMD2 & CMD3 are reserved bits
** SET_COUNT register bits indicate the rolling count of the conversion data set. The counter is reset after 111b.
*** DATA_TYPE register bits indicate the type of data being read through the SDO line

F 7-10. SDI £2#% 1) 32 friise X
7.5.2.4 SDO

Pt 2560 o AT Bl (SDO) Rk TMAGS5170 it ilidis. 24 CS SIBAIK AP , TMAGSE170 ¥ £ 4
A SCK _ETHIYLLER AT 5 2088 i A AW AT ADC #5408t . 24 CS AT Pi |, Mo 2B & PR ES . Wi
DATA _TYPE f7i% % , TMAG5170 AN AS[E () SDO i

o EM 32 {7 SDO 1K

s JF8 32 {7 SDO
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7.5.2.4.1 ¥$1 32 £z SDO ZEL

4 DATA_TYPE = 000b i , TMAG5170 7£ 32 {7 SDO Wi [8] SCRFH ) 16 AL 27 fE 2 el , Wil 7-11 F ik .
BT | £ 8758 12 MRS, B ERROR_STAT A7 A FT A R 257 30 B3 MR S 2577 28 it B
ERROR_STAT hife/m#t & B & TAEMHT RN B 7-11 SR 7 0] LU ARSE i — it o 1) CMD1 B3k B8 B5eiR
A STAT[2:0].

Last eight status bits
Sixteen bit data

First four status bits

CRC bits
Y y i

SDO: Regular 32-bit Read
o 2otead I I T I T I T T T T T T T T T T T T T T T T T
- NS MmN CCQ®NOL S ON o - MmN oo
EEg;ggggasssssggggggzgggggggssss
STAT11 STAT10 STAT9 STAT8 STAT7 | STAT6 | STATS | STAT4 STAT3 STAT2 STAT1 STATO
PREV_CRC_STAT| CFG_RESET | ALRT_STATUS1 | ALRT_STATUSO X Y z T ERROR_STAT | Follows CMD1 instruction from previous frame

*  PREV_CRC_STAT indicates if there is any CRC error in the immediate past frame

**  ERROR_STAT indicates if there is any error bit flipped in the part
**% STAT10 to STAT4 indicate select status bits from the CONV_STATUS and AFE_STATUS registers

& 7-11. ¥ 32 fr SDO ZH
7.5.2.4.2 $#%5% 32 fr SDO 2L

24 DATA_TYPE > 000b It} , TMAG5170 SZHp47k 32 f7 SDO i i S Fi XU 1 7] 5 B 13 B o 45530 30 5 s FR o)
A2 i MINEEX FAEBAT S EN FEENSE AT BN RS EWE . B 7-12 30 7k 32 2 SDO i
MIVENEE R o 8T B B ONRRIRIY 32 A7 ise BN | B 70 7 SR i a5 N B B ) 4 823 1 SDO 28 B 2 {1 XNUE 18 %1
PadE . AR DATA_TYPE 774 GEIR [F1 25 M BUE . B0 M S RIEDUAVIRES AL, Bk ERROR_STAT i1
ZAN A RSO E B NCRS 22 i B . ERROR_STAT ffs /Rt rh R S B TR {41467 . STAT[2:0]
AR AT LU AT — Wi h ) CMDA (3T 5 ek
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—— Eight MSBs for ch2

Eight MSBs of Ch1
Four LSBs for Ch2
Four LSBs for Ch1

Four status bits

CRC bits

r
—
[ []

SDO: Special 32-bit Read
onma veezooo AL T T T TTTTTTTTTTTITITTITITTITTTIT] |
T 9088359300881 3233022 8EgBRES
&4 &8 T T I IIIgoIIIrIrIrr g gggOO00
STAT3 STAT2 STAT1 STATO
ERROR_STAT | Follows CMD1 instruction from previous frame

* ERROR_STAT indicates if there is any error bit set in the device

&l 7-12. R§%k 32 AL SDO HEHL
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7.5.2.5 SPI CRC

TMAG5170 X SPI {5 #4758 ] CRC. #diE 52 B A8 AN J7 [n) b # B — /M d A AFIE H 32 AryE BN 4 47
CRC 7. 4 32 £z SPI MifIPy4 LSB £ % T CRC. CRC ARIEHZ I, x* + x + 1 A% 4/ b1111 ¥4
fk. CRC fi.

7t SDI 5 AMiHAME , TMAG5170 £7EHATE ANTE 4 2 AT CRC #dli . tn R 47 7E4E4T CRC #5i% , M
WK H = H 2 IS N$8 4. 78 SDI & Iz EUmiA a] , TMAG5170 JF4R7E [F i i@t SDO éﬁ&%k@ﬁkmﬁ
# . Ik ERROR_ STAT A7 ) 42 1) 2 B 0 R AE AT AT iR . SR 884 7E SDI 2R B A4S I 31 CRC %E.m )ﬂJ%&ﬁc
¥ [ 5 A —mii SDO CRC Wik —107 , LASZEI 3l R M55 , KIH SPIE(EZ R . 26 8514 v] LU
KA N — AN sz B o ) STATUS1 £k Af & SDI i i 2 {5 774 CRC B

&/
TMAG5170 LE@HTE@%JW@E-ZEQ%EH% CRC. jiH CRC Jg , AR EMM CRC XS |, #1FF
2T SDI fnd. EAE SDI k% FZ5H CRC |, i%/ki% SPI SDI 474 xOF000407.

d[31] d[31]
© o
g IS,
Qa o
ol CRC Polynomial 9
5 x*4x +1 3
n & n
5 CRC Initialization Bits o
o) crci[3] = b1 o)
o crei[2] = b ~
crci[1] = b1
crci[0] = b1
d[4] d[4]
- (@]
@ , d31=b0 & crc[3]
— o d[2]=bo (@) cref2]
@ dl1]=bo & cre(1]
<+ d[0] =b0 < crc[0]

& 7-13. 4 fiL CRC &

i LA T XOR B4R 4 62 CRC. [ 7-13 /4] T EEA K 755

crc[0] = d[30] ~ d[26] » d[25] ~ d[24] » d[23] » d[21] ~ d[19] * d[18] A d[15] A d[11] » d[10] ~ d[9] ~ d[8] ~ d[6]  (10)
~ d[4] ~ d[3] * d[0] » crei[2]

crc[1] = d[31] ~ d[30] ~ d[27] ~ d[23] ~ d[22] ~ d[21] ~ d[20] ~ d[18] ~ d[16] ~ d[15] ~ d[12] ~ d[8] ~ d[7] ~ d[6] (11)
A d[5] A d[3] A d[1] ~ d[0]  crci[2]  crci[3]

crc[2] = d[31] » d[28] ~ d[24] ~ d[23] ~ d[22] ~ d[21] ~ d[19] ~ d[17] ~ d[16] ~ d[13] ~ d[9] ~ d[8] ~ d[7] ~ d[6] (12)
A d[4] ~ d[2] A d[1] ~ erei[0] ~ crci]3]

cre[3] = d[29] ~ d[25] ~ d[24] ~ d[23] * d[22] ~ d[20] ~ d[18] ~ d[17] ~ d[14] ~ d[10] ~ d[9] ~ d[8] ~ d[7]  d[5] (13)
A d[3] A d[2] » crci]1]
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NHEER THTUHE 4 2 CRC 7RIS,

function logic [3:0] calculate crc4;
input logic [27:0] frame;

logic [31:0] padded frame;
logic [3:0] frame crc;
logic inv;
integer iz
padded frame = {frame, 4'b0000};
begin

frame crc = 4'hf; // initial value

for (i=31; 1 >= 0; i=i-1) begin
inv = padded_frame[i] ~ frame crc([3];
frame crc(3] frame crc([2];
frame crc(2] frame crc[l];
frame crc[1] frame crc[0] ~ inv;

frame crc[0] inv;
end
return frame crc;
end
endfunction
7.5.2.6 SPI i

SEAL R 32 AIE S, TMAGSE170 SRR AL 2 AP bl O 7k B 2 R R o AT R T A
RIEITR] , FI T30 58 ) SPI s L@fs

© 32 frEEHp

© 32 G

7.5.2.6.1 32 AriEEUbL

& 7-14 oR T SDI A 4011 (K% MRS 2R SDO . TMAGS170 St 7 i i f5 . 2432 i 4 16 % ML U™
W BB T A7 S I I, HERLR 16 AL ar A7 s BRI AE A — Wbl ik SDO k% kik . TERFRRELIUA A
TMAG5170 £ /2% SDI 434 ML RS R | 355 DATA TYPE %4752 R iz X1y SDO £k K i XU i MO
%.

W - - - -[calall=lallslolasllalalolalal=lal=]= [=ll=l=]=]

soI N e (e G e
sD0 g g T g g o T Y g ri g e g g Ty S50

«——8-BitSPIA 3 Phas 16-Bit 5Pl Data Ph Bt Commanad/Status Phases « 4 Bit CRCPhase——»

Regular 32-Bit SPI Read with DATA_TYPE = 000b

[T« TsTcJs[s[s[n[u[e][e][u][s][s[a[s[as[a[a[a][=a]= EXEIENES
s | [
gy oy ye
S
so1 — OO OO OO OO OO R ORI COR o COR DOR o o OO o - o o 0o o GGG
500 ——<@u g ona)< s o7 ouey ansx ona curon ons ana o os < ais o pra aut oaayono) o on ] o o) G G r G CE

24 Bit SPI 4 Bit Status Phase- 4 Bit CRCPhase

Special 32-Bit SPI Read with DATA_TYPE = 000b

* With DATA_TYPE = 000b, the SDO will deliver the requested 16-bit register data during the same frame
** With DATA_TYPE # 000b, the SDO will continue to deliver two channel data and ignore the address and data bits of the SDI line
44 K= don'tcare

& 7-14. 32 fiL SPI 3£HL
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7.5.2.6.2 32 A5 A MR

7-15 IR 7 SDI 5 N\ 4 a5 MRSk SDO M. (Eifid SDI & M 32 A5 N v 4 3iE , SDO 242
1it “0” SRMUE 16 M EdE S5, FEdEIT SDI 2k B HEAT R R WS ON WA (A, TMAGSB170 5 4k 4 4 1R
DATA_TYPE ZFAZ #8711 7€ YOl T SDO 2k k3 XU 18 Hds

500 oooooooooooooooo =SEeaee
B CHRERASEEER < bt CRC Phase——»

8 - Bit SPI Add /S b 6-Bt 3Pl Data

Regular 32-Bit SPI Write with DATA_TYPE = 000b

-—oda 4ottt =266
I T A A AT T S D T T T CT O CE AT O S CE T R T e

248 SPI PSSR >« 4 birCRCPRase

Special 32-Bit SP1 Write with DATA_TYPE # 000b

* With DATA_TYPE = 000b, the SDO will deliver ‘0’s in the 16-hit data space during write frame
** With DATA_TYPE # 000h, the SDO will continue to deliver two channel data during either read or write frames.

& 7-15. 32 AL E NI

7.6 FAARHS
7.6.1 TMAG5170 %77 5%

x 7-4 HIH T TMAG5170 547 8% . & 7-4 FRHIH KIFTH 2947 2 m A8 bk 5B AN R S AL B, EA NSNS
FaNE.

e 2
% 7-4. TMAG5170 §775%

w"E  ETEES FEBLIR ¥
oh DEVICE_CONFIG L B A8 T AR 5
1h SENSOR_CONFIG it B 281 T AR 5
2h SYSTEM_CONFIG it B 580 T AR %)
3h ALERT_CONFIG i B A TAERE 3|
4h X_THRX_CONFIG L B 8 TAERE R 51
5h Y_THRX_CONFIG L S T AR 15
6h Z_THRX_CONFIG L B TARRE A i 51
7h T_THRX_CONFIG L B A8 T AR 51
8h CONV_STATUS MRS T AE 98 L2
oh X_CH_RESULT s AR 5
Ah Y_CH_RESULT Ak R T %)
Bh Z_CH_RESULT et WA 3|
Ch TEMP_RESULT LMk LT T A |
Dh AFE_STATUS IR TR 3|
Eh SYS_STATUS IRAS A A 3
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& 7-4. TMAG5170 % 772§ (continued)

W ey i A BIR 4
Fh TEST_CONFIG TR B 7517 o8 3
10h OSC_MONITOR A A A7 2R 3
11h MAG_GAIN_CONFIG Wi B 281 TAERE A
12h MAG_OFFSET_CONFIG fi B a1 TAERE K
13h ANGLE_RESULT G R A
14h MAGNITUDE_RESULT S AR Ak

BRI ) SRR G it R & R NI R BT . 36 7-5 o 7Ol T A TR ) SR AR
£ 7-5. TMAG5170 i [ 2R BARAS

AR [R5 i
BT
R R B
RC R B
c Wi
HAKTH
w [w E2N
SRLRER AL
-n | | 5 R R A

7.6.1.1 DEVICE_CONFIG %775 ( fi% = Oh ) [£fL = Oh]
% 7-6 5% T DEVICE_CONFIG.

IR [E] B
% 7-6. DEVICE_CONFIG %7 #% 7B
A FB ezt LA Ui
15 RE R Oh RE
14-12 |CONV_AVG R/W Oh TREAAR RS AR AT BONRAE |, DLRRARIE S Som ( B w2 )
Oh = 1x - 10.0Ksps ( 3 M ) 3 20Ksps (1 M4 )
1h = 2x - 5.7Ksps ( 3 M4 ) 8¢ 13.3Ksps (1 /M )
2h = 4x - 3.1Ksps ( 3 /™l ) o 8.0Ksps ( 1 4M4 )
3h =8x - 1.6Ksps ( 3 Ml ) 8k 4.4Ksps (1 M )
4h = 16x - 0.8Ksps ( 3 Ml ) 8k 2.4Ksps ( 1 /Ml )
5h = 32x - 0.4Ksps ( 3 Ml ) 3 1.2Ksps ( 1 4l )
6h = AMEAMRES | & 58N 000b
7h = AMEHARRYS , &+ 58N 000b
11-10 {528 R Oh 1R
9-8 MAG_TEMPCO R/W Oh TN EAAR BRI P R A
Oh = 0%/°C ( HLLEEE N )
1h = 0.12%/°C (NdBFe)
2h = 0.03%/°C (SmCo)
3h =0.2%/°C ( F’& )
7 RESERVED R Oh 1R
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# 7-6. DEVICE_CONFIG #7257 BB (continued)

fr

FB

XA

LA

L

6-4

OPERATING_MODE

R/W

Oh

R TR

Oh =t BRI , BiAME ( TRIGGER_MODE %% )
1h = #PLEE ( TRIGGER_MODE A% )

2h = FFMEB (ELFEHR )

3h = FEMl K ( TRIGGER_MODE %41 )

4h = M FIREARAR 2 ( A2 HR X )

5h =HEIR

6h = RFEMEARAE S ( BfE i 2Rilid CS 155 Mg )
7h = AMERARR |, & EEA N 000b

T_CH_EN

R/W

Oh

J P L 2 TR ) B R £
Oh = 5[ LIl |, BOABE
1h = J3 R A

T_RATE

R/wW

Oh

REZFAF. EHEEE] CONV_AVG 7B
Oh = 5 Al f& s —FEAR S CONV_AVG TfisE , BRINBEE
1h = BADEHE—IR

T_HLT_EN

R/W

Oh

S P B R A A 2
Oh = IR ZIRHI AR , BUABE
1h = iR AT IT

RESERVED

Oh

TRE

7.6.1.2 SENSOR_CONFIG %725 ( i = 1h ) [&fL = Oh]
% 7-7 th 75 T SENSOR_CONFIG.

RE BN R,
% 7-7. SENSOR_CONFIG &5 B it
A £4:13 i p=Z A Pl

15-14  |ANGLE_EN R/W Oh J& s P RS R A
Oh = EAEHHE (ZRiN)
1th= S5 X-Y fEiE
2h =B Y-Z s
3h=jEf X-Z fafEir e

13-10 SLEEPTIME R/W Oh i%#¢ OPERATING_MODE =010b i #£ 4 2 [] &b T TheAs 2R i i 1)

Oh =1ms

1h =5ms

2h =10ms

3h =15ms

4h =20ms

5h = 30ms

6h = 50ms

7h =100ms

8h = 500ms

9h = 1000ms

Ah = AMEHARD |, %5 BRA A 0000b
Bh = MRS , i+ 5808 0000b
Ch = M AR , 1% 71)5 BNy 0000b
Dh = AMERAARHE |, & 5ER1A 9 0000b
Eh = AR , &4 580908 0000b
Fh = MRS, 1+ )5 B0y 0000b
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# 7-7. SENSOR_CONFIG #7837t (continued)

B FB KA B Bi8A

9-6  |MAG_CH_EN RIW Oh Ji FE Bl SR ) K0 R A
Oh = BT HGEIE X A , BRIA L E
1h = X it

2h =Y i@iE)g M
3h=X. Y #EiEHH

4h =Z @i )5 H
5h=2z. Xi#i/HEH
6h=Y. Z#Ei&)3
7Th=X. Y. Z#i#E/mEH
8h = XYX i /5 H

9h = YXY @i 5 H

Ah =YZY i#iE i H

Bh = ZYZ jlii& i H

Ch = ZXZ iliE J3 H

DH = XZX j@i# 3

Eh = XYZYX i#iE 5 H
Fh = XYZZYX i@ 5 F

5-4 Z_RANGE RIW Oh Je AR T35 P LA S £25mT %8 +£300mT (i3

Oh = +50mT (TMAG5170A1)/+150mT (TMAG5170A2) , Bil it &
1h = +25mT (TMAG5170A1)/+75mT (TMAG5170A2)

2h = £+100mT (TMAG5170A1)/+300mT(TMAG5170A2)

3h = NI |, & 5EA N 00b

3-2 Y_RANGE R/W Oh JE AN IR BOTE37 15 B DA S 45 £25mT & £300mT (%47

0Oh = +50mT (TMAG5170A1)/+150mT (TMAG5170A2) , BRik i &
1h = +25mT (TMAG5170A1)/+75mT (TMAG5170A2)

2h = +100mT (TMAG5170A1)/+300mT(TMAG5170A2)

3h = NI |, iEHEEA N 00b

1-0 X_RANGE R/W Oh JA A A B RE% Y6 B PASC B £25mT 2 £300mT (163

0Oh = £50mT (TMAG5170A1)/£150mT (TMAG5170A2) , Rl i E
1h = +25mT (TMAG5170A1)/+75mT (TMAG5170A2)

2h = £100mT (TMAG5170A1)/£300mT(TMAG5170A2)

3h = A HARHES | ik JEEHAA 00b

7.6.1.3 SYSTEM_CONFIG %% ( W% = 2h ) [EfL = 0h]
# 7-8 H iR T SYSTEM_CONFIG.
IR [ B AR .

% 7-8. SYSTEM_CONFIG 773 7B Ui B

r FB et Shr L
15-14 | {5 R Oh R
13-12 DIAG_SEL RIW Oh B W BT
Oh = [AIIE AT T A BB AR 1 | BRI E
1h = (L FIRHZ T B R 05 B 212 W
2h = $Z) i 4T BT S #4212 ke
3h = (U2 4T B F RS B R 2 07
11 e R oh e

10-9 TRIGGER_MODE R/W Oh WY OO BC B 10 2T A7 28R 308 Bl B O N S it . IEAEIBAT B e & 1E
PATIR Z 07588 TUR MR K 1% 2 1% . TRIGGER_MODE {X1E
OPERATING_MODE # B fff 2 % (s 39 1) 7] ) o

Oh = ¥ M\ SPI 4914, BRAKE

1h = &4 )\ CS ks IT44

2h = )\ ALERT Bkif 48

3h = ARG , it BRACA 00b
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# 7-8. SYSTEM_CONFIG 78 7B 8 (continued)

fr

FB

XA

LA

L

8-6

DATA_TYPE

R/W

Oh

S SPI MG 577 88V o O S 4
Oh = BRi 32 fir 4 47 B U

1h = 12 i XY $ i

2h = 12 fi XZ Kl iy 1

3h =12 {1 ZY Fd v il

4h =12 iz XT #df i 1n

5h =12 {7 YT #5417 il

6h =12 {7 ZT HdEvi il

7h =12 fii AM 315 1)

DIAG_EN

R/W

Oh

Ja P #EHIE) AFE 2R
Oh = 28] AFE 2T , BRARE
1h = J5 H AFE 2 Wiiduar

4-3

RESERVED

Oh

TRE

Z HLT_EN

R/wW

Oh

£ Z Hh bR PR B e 2
Oh = Z fifRHIG R , BOABE
1h = Z SR $IAE A FTIT

Y_HLT_EN

R/wW

Oh

FEY bR LA IR e
Oh =Y MR E R , BRARE
1h =Y HFR G EFTIT

X_HLT_EN

R/W

Oh

5 X fii_E R 37 BR A6 2
Oh = X HRfItE &Rl , BRARE
1h = X IR #IR & TIF

7.6.1.4 ALERT_CONFIG #7728 ( i = 3h ) [E4L = 0h]
# 7-9 i R T ALERT_CONFIG.

REIFNC R R,
% 7-9. ALERT_CONFIG FER TR
A FE eyl =LA i
15-14  |{p®d R Oh {558

13 ALERT_LATCH R/W Oh B ALERT fistik st
Oh = ALERT JEA & #8177 . 10477 7E ALERT Wi pijJsET ALERT 744
B
1h = ALERT WS 8i0F. 24 ALERT (5B B AL, ALERT IR 2>
PEBAT , BB R R A T /7 4% ( AFE_STATUS.
SYS_STATUS 4 Barfras ) N wisk

12 ALERT_MODE R/W Oh ALERT #3015
Oh = H AR =
1h = . AR A A BT W ohAE ( ALERT filt k28 th &
EAH] ), JEAREE * THRX_ALRT % B SEHIE RIT R IhAE. 7ETF M
T, HEEEMPA X_HLT_EN. Y_HLT_EN 1 Z_ HLT_EN.

11 STATUS_ALRT R/W Oh 24 AFE_STATUS 5 SYS_STATUS 277 38 1 (AT AR 5 5 B I
Fi ALERT 0 %
Oh = X4{F{i] AFE_STATUS B SYS_STATUS f# B , ALERT A
LW B
1h = 4{F{i] AFE_STATUS & SYS_STATUS i # &7 , ALERT i
gk EAL

10-9 RESERVED R Oh iR

8 RSLT_ALRT R/W Oh TETC B I 4 58 BN 5 B ALERT Wi &7
0Oh = ALERT AN T 5 /R e B A5 352 1,
1h = M B (B se B, ALERT %t 2 il B A

7-6 RESERVED R Oh {757
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# 7-9. ALERT_CONFIG F 787 BUt#H (continued)

fr

FB

XA

LA

L

5-4

THRX_COUNT

R/W

Oh

BOE ALERT Wi 2 i e ) (B sl M1 IR R B ) et A i
Oh =1 MR EER
1h =2 MR
2h = 3 PMEAREER
3h = 4 PMEERER

T_THRX_ALRT

R/W

Oh

ILZ B E ALERT 5 H
Oh = ALERT A Tl aod il JEE R
1h = B FE AR , ALERT i H 2 b & A7

Z_THRX_ALRT

R/W

Oh

Z WiE B E ALERT J5 H
Oh = ALERT A THimlid Z S b {8
1h = id Z fhigs S , ALERT fd 24 E A7

Y_THRX_ALRT

R/W

Oh

Y i#iE MY ALERT j5 H
Oh = ALERT A THa7iid Y Sl B {4
1h = id Y LA , ALERT fith <o B AL

X_THRX_ALRT

R/W

Oh

X @18 B{E ALERT J& H
Oh = ALERT ANH T8 a0BId X il A
1h = Bid X AL BE R, ALERT $ith <ol B AL

7.6.1.5 X_THRX_CONFIG %778 (% = 4h ) [R4L = 7D83h]
# 7-10 F1 27" 7 X_THRX_CONFIG.

A EENIISE R
% 7-10. X_THRX_CONFIG & fE32 B i B

Br FB HeA §-ia PEA

15-8  |X_HI_THRESHOLD RIW 7Dh X B KRB . P N AN 8 fr R, B
(#fr A mT ) AR T (X_RANGE/
128)*X_HI_THRESHOLD. ZRi\ JifiEFL 1) 98%

7-0  |X_LO_THRESHOLD RIW 83h X i N BB . F PN AN 8 fr k.,
(#frh mT ) (AR T - (X_RANGE/
128)*X_LO_THRESHOLD. i\ Jifi&EF2 1) -98%

7.6.1.6 Y_THRX_CONFIG #77# ( fR# = 5h ) [R4L = 7D83h]
# 7-11 1 &R T Y_THRX_CONFIG.

R BB,
% 7-11. Y_THRX_CONFIG & #7287t

pr FB F Shr L

15-8  |Y_HI_THRESHOLD RIW 7Dh Y BB B . P R NG 8 fr K.
( A8 mT ) i E AR - (Y_RANGE/
128)*Y_HI_THRESHOLD. #Ri\ Jifi &FEMH) 98%.

7-0  |Y_LO_THRESHOLD RIW 83h Y NI . PR R M 8 . Y
( A mT ) AR R - (Y_RANGE/
128)*Y_LO_THRESHOLD. kil M &AL -98%.

7.6.1.7 Z_THRX_CONFIG %% ( W% = 6h ) [EfL = 7D83h]
% 7-12 F &8 7 Z_ THRX_CONFIG.
p 4G E M ST
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% 7-12. Z_THRX_CONFIG {727 B8

e B A B BE
15-8  |Z_HI_THRESHOLD RIW 7Dh Z SO . FIP R HEBIAMD 8 1L . %
( BHh mT ) MIFE AN © (Z_ RANGE/
128)*Z_HI_THRESHOLD. ZRi\NiHEFEN 98%
7-0  |Z_LO_THRESHOLD RIW 83h Z i N A . PP RN 8 A . B
( A mT ) Bi-E AR - (Z_RANGE/
128)*X_LO_THRESHOLD. i\ i BF2 1) -98%
7.6.1.8 T_THRX_CONFIG %778 ( fi# = 7h ) [RAL = 6732h]
% 7-13 1588 T T_THRX_CONFIG.
A EENINSE
% 7-13. T_THRX_CONFIG /728 FE i B
fir FB KA Hhr B
15-8 | T_HI_THRESHOLD RIW 67h BRI, AR~ HERAMND 8 i . % T Beh e
/N LSB X F 4.267°C. ERMHE 67h £ 172°C.
7-0  |T_LO_THRESHOLD RIW 32h FUNBEERME. FPRNg —ERRMD 8 B ik di%e. % B
/N LSB X} iF 4.267°C. ERiME 32h FI -53°C.

7.6.1.9 CONV_STATUS %774 (/W% = 8h ) [EAL = 0h]
#* 7-14 i R T CONV_STATUS.

REIFC K.
% 7-14. CONV_STATUS FER 7B

A FB vt AL UL

15-14  |[{3¥4 R Oh 188

13 RDY R Oh AR S Ay DU
Oh = B Bdm oL (45 R AP 2 PR R SR il I 5 30 1 )
1h = B8R G 3L

12 A R Oh SR L R 45 00 R IR P A
Oh = i A L B i
1h = FE & 5T

11 T R Oh P AEE DI Qe
Oh = R HIm A2 T 1
1h = R = o

10 z R Oh K H YA Z @ E S
Oh = Z @B HHEA 2 I ¥
1h = Z iBIEHHE 2 BHT

9 Y R Oh SR E YA Y i R
Oh = Y JBIEHIRA L HHT 1
1h =Y @ EE 2 BoE

8 X R Oh K E AT X s SR
Oh = X JEIEHIEA 2 BoHT R
1h = X J83E H 2 5of i)

7 RESERVED R Oh {58

6-4 SET_COUNT R Oh BRSNS

3-2 RESERVED R Oh ey
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& 7-14. CONV_STATUS F 33 FBii ¥ (continued)
B |FR KA 2hr BiEA
1-0 ALRT_STATUS R Oh ALERT il 57 (FPR 2%
Oh = & ALERT R#
1h = AFE R&MEE 1
2h = SYS WA FEE 1
3h = AFE il SYS A% 17 28 P bR & #0E 1

7.6.1.10 X_CH_RESULT %75 ( /i = 9h ) [£ 4L = Oh]
% 7-15 5 7 X_CH_RESULT.

RFIEC R,
% 7-15. X_CH_RESULT &5 7Bt it i
o |FR KA Sz B
15-0 X_CH_RESULT R Oh X BB g R

7.6.1.11 Y_CH_RESULT %728 ( /W% = Ah ) [R4L = 0h]
# 7-16 1R T Y_CH_RESULT.

A EIEI NS S8
£ 7-16. Y_CH_RESULT Hf75 Bri Bl
e TR HH g4 L]
15-0 Y_CH_RESULT R Oh Y B HOE e e 4

7.6.1.12 Z_CH_RESULT #7728 ( /W% = Bh ) [EAL = 0h]
# 7-17 18R Z_ CH_RESULT.

A EIEI NS S8
% 7-17. Z_CH_RESULT &8 B
r TR R St PEA
15-0 Z CH_RESULT R Oh Z BB g A

7.6.1.13 TEMP_RESULT %78 ( fa# = Ch ) [E{I = Oh]
% 7-18 1 < 7 TEMP_RESULT.

A MRS
#* 7-18. TEMP_RESULT #1787 Bt W
o |FB e g4 Lk
15-0 TEMP_RESULT R Oh Tk JEE A TR AR e 4 45 R

7.6.1.14 AFE_STATUS %772 ( fW# = Dh ) [EfL = 8000h]
® 7-19 iR T AFE_STATUS.
SAGIEMIPS LN
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% 7-19. AFE_STATUS &2 7B

fr FB i LA

L

15 CFG_RESET RC 1h

B FHRAS . Ui b8 AFE_STATUS Zifrash) | Efia s
(o

Oh = SR 52 AL IR B BR

1h = SHFERTH B S G D Se Bl 1 i R AL

14-13 RESERVED Oh

TRE

12 SENS_STAT RC Oh

AT o A% I 23 12 RS
Oh = A Aarill B f i
1h = AR S A 2 2 T I X R T

1 TEMP_STAT RC Oh

Tt BE A AR WRIR A
Oh = AHerill B f i
h = LR L 5 A% S A2 I ik Sk T

10 ZHS_STAT RC Oh

Z g R AR S WOIR S
Oh = el B f i
1h = Z RIS IR R

YHS_STAT RC Oh

Y AR AR ISR
Oh = A 21 45 1%
1h =Y SRR B2 Wl il 2RI

XHS_STAT RC Oh

X AT /KA AR S MRS
Oh = A B Hi%
1h = X Sl /R AR AR 2 Wl it 2R I

RESERVED Oh

7N
TRE

1 TRIM_STAT RC Oh

(CEES T8N
Oh = RAG MBS B H 4L R
1h = Ko 2SR R AR

LDO_STAT RC Oh

LDO #4i%

Oh = ARAS B 8 LDO LY A A b
1h = A2 # LDO He YK A= e

7.6.1.15 SYS_STATUS #7738 ( fW#% = Eh ) [E{I = Oh]
% 7-20 f 7R 7 SYS_STATUS.
A EE M

% 7-20. SYS_STATUS FfERF B

hir FB XA - Lna

e

15 ALRT_LVL R Oh

i ALERT 5| IR BREE AR 24 BIRES
Oh =%l \ ALERT 32 i -F A k1
1h = %\ ALERT 2Py HT

14 ALRT_DRV RC Oh

FEIREN TN ALERT {550, BT RIER A0 A ALERT frth 2 5%
PR R AR R, IFE ALRT_DRV {74 st iR b
-+

Oh = KA E] ALERT BKh4 1%
1h = K0l 3| ALERT Jxzh45 %

13 SDO_DRV RC Oh

2 SDO i FERENI , SDO RIS Ffi th A& SDO 31
R AL I E

Oh = RAZIIZ] SDO KA iR

1h = 313 SDO BKZh4E R

12 CRC_STAT RC Oh

TEATCARI S R IR
Oh = AR A B TEA TR RS R
1h = K 2] SPI 355 IR TTAREIR AT

11 FRAME_STAT RC Oh

SPI e f i B i AN IR
Oh = Al BT ¢
1h = FE) SPI 355 I S 0 A IE
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& 7-20. SYS_STATUS F7 7B Ui# (continued)

A FB e s =LA ViEH
10-8 OPERATING_STAT R Oh s TAER R RS
Oh = FRERAE

1h = FFHLIRES

2h = FEhIE (GESHER ) KRG
3h = EFNfhE A ZUIRS

4h = DCM & Bk

5h = DCM BEHRIR A

6h = HEARIRES
7-6 RESERVED R Oh TRER
5 VCC_ov RC Oh HANEAHUE T ) VCC i IRl

Oh =7£ VCC LRI EN &
1h = £ VCC LA 2l K

4 VCC_UuV RC Oh A AU T I VCC R A AR
Oh =7£ VCC L ARAMIEI ) &
1h = 7E£ VCC Ll B/} K

3 TEMP_THX RC Oh ) 1) 75 3 8 {122 S

Oh = AR I FI35 BF R A2 X

1h = K B35 B A2 X

2 ZCH_THX RC Oh R3] Z 38 I 28 X

Oh = RAGIFI Z 37 B X
1h = Kl ) Z B RE 2 X

1 YCH_THX RC Oh Y 3 R A R

Oh = RAGIEI Y Stz B 28 X
1h = KB Y SR R A X

0 XCH_THX RC Oh X A AE XA

Oh = ARAGIE] X §ibfids W28 X
1h = Ko B X Sl RS X

7.6.1.16 TEST_CONFIG #77#¢ ( fW# = Fh) [EfL = X]
% 7-21 iR 7 TEST_CONFIG.

R A B R,
% 7-21. TEST_CONFIG F7-3% Bt B
A FB e vl Ao UL
15-6 RESERVED R 1h {753
5-4 VER R X FaR IR A
Oh = A1 fRA
1h = A2 JR A&
2h = {#H
3h = %%
RESERVED R Oh oz
CRC_DIS R/W Oh & SPI#{EH 5 A CRC

Oh =1 SPI@{E+ A H CRC ( Rl )
1h = 7£ SPI@{5 P 45H CRC

1-0 OSC_CNT_CTL R/W Oh e e HEm - B3, IR AL HFOSC = LFOSC k3 43K
ST Hos DL B AT IR SR AN e B A 2

Oh = Z 47 OSC H## (BN )

1h = 23 th HFOSC Wz)if OSC TH4i3%

2h = izt LFOSC 3z OSC i #ds

3h = =1k OSC %t
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7.6.1.17 OSC_MONITOR #77#% ( /% = 10h ) [E4L = 0h]
% 7-22 58" 7 OSC_MONITOR.

REIRCRER,
% 7-22. OSC_MONITOR 788 Bt it Bl
Br FB R Hhr L
15-0  |OSC_COUNT R Oh TEHH TR . R SRR 1 0 AR M T 4% 155 A o
MR . —HikFA{E , HFOSC A1 LFOSC W4t 284 16 frit
#a,

7.6.1.18 MAG_GAIN_CONFIG %775 ( fi# = 11h ) [£4L = Oh]
% 7-23 th 5 7 MAG_GAIN_CONFIG.

RFIEC R,
% 7-23. MAG_GAIN_CONFIG & 752 Bt i i

R KA AL A

15-14 | GAIN_SELECTION RIW Oh Je PR R 5 T A £ 0 03 1 SIS TS 9 £ 1 0 B
Oh = A PEAE T ( BRIA )
1h = Tk X il
2h = LR Y B
3h = Dk Z i

13-11 RESERVED R Oh 1R

10-0  |GAIN_VALUE RIW Oh HIE BB (0 11 RIS, TR M R . 28 A T
0 12 2. B3I “H PR {10247

7.6.1.19 MAG_OFFSET_CONFIG #7738 ( fRf% = 12h ) [E4L = 0h]
#* 7-24 F 7R T MAG_OFFSET_CONFIG.

A EEEI M S8
# 7-24. MAG_OFFSET_CONFIG 7728 B i Bl
e FR H y=20» L]
15-14 |OFFSET_SELECTION  |R/W oh i R 9 AT (R R T DA SIS W 4 e U

00b = KIEFATATASRAAT MR IE (BRI ) »

01b = R4 OFFSET_VALUE1 M TW# A IE. 24 ANGLE_EN = 01b
B 11b IR T X fl , 24 ANGLE_EN = 10b I RifF T Y Hl. 4o
ANGLE_EN =00b , NS ik $%AF AT il

10b = A4 OFFSET_VALUE2 M T4 1E. 24 ANGLE_EN = 01b
BRI T Y %, 24 ANGLE_EN = 10b &% 11b B R T Z .t
ANGLE_EN =00b , A& H5AT %l

11b = OFFSET_VALUE1 1 OFFSET_VALUE2 #/H T W& R IE. 4
ANGLE_EN = 01b & 11b I} , OFFSET_VALUE1 ST X #i , 24
ANGLE_EN =10b i , WS HF Y 4. 24 ANGLE_EN = 01b i ,
OFFSET_VALUE2 T Y #h , 24 ANGLE_EN = 10b 5§ 11b i , NI
RiFT Z . 405 ANGLE_EN =00b , JU A4 f il o

13-7 OFFSET_VALUE1 R/W Oh A IS0 E 1 7 G0 HERIAMD S (E , T8 8 E O KAl .
AIRERI WA A RUMAETE R R D2 +/-64. W EARTE N MK 5T
FAES 11 BTG 7 A LSB A7, EAd BT AR 4 )
SENSOR_CONFIG #Ff7as Bl & . BRMRIZAEN 0.
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# 7-24. MAG_OFFSET_CONFIG #2887 Bt it B (continued)

fr

FB

XA

LA

L

6-0

OFFSET_VALUE2

R/W

Oh

A AR E ) 7 Az ZERAMS AR, T TR E O R A
A BB R IR A R NG T LS +/-64. S (EARSE F P S A kit 5
JEEN 11 BLE R 7 A LSB A7, ELAREL T4 B il 1

SENSOR_CONFIG Frfrds st H. BRMmFE AN 0.

7.6.1.20 ANGLE_RESULT #7#% ( fw# = 13h ) [E4L = Oh]
% 7-25 iR T ANGLE_RESULT.

A BN ISR
% 7-25. ANGLE_RESULT #1788 7 B8
Br FB il §-Lina PEA
15-0 ANGLE_RESULT R Oh

FBEMELR , PACARE. Hubl 13 /4> LSB s , JEHy 0 FZ2
360 . AR/ T ECH) 4 /S LSB AL, A (xxxx/16).

7.6.1.21 MAGNITUDE_RESULT #7728 ( /% = 14h ) [EfI = 0h]

% 7-26 Hi7x T MAGNITUDE_RESULT.

A EIEI NS S8
% 7-26. MAGNITUDE_RESULT #7757 B i BH
e TR HH g4 L]
15-0  |MAGNITUDE_RESULT |R oh PR ) R ( f RO ) S5, £ 360 BRI | %R
RFFEE .
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8 N F A S

&k

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARER
8.1.1 & H RBUEIEIN
6 B AT B o T P 3 B 1 B v TMAG5B170 RABEEE T | MR AT Rk ADC %y Vi

5500 B AR T AR INREAR K EE R~ B K PR R A AR (2 5 W i J 7 P 830 5 ] DA S SR A OS2 RS T, RO R I %
R AR BT 28 g K. TI 7 ti.com B TMAG5170-Q1 P2/ XCAER FAIE T —/ANMEL TR, | T#
Bl B ] e R 5

8.1.2 ARG B M

TMAGS5170 i 42 B 7F B3 AME MAG_TEMPCO 25 17 2317 48 52 (1K) JULANRE AR (1) 7 ) T FE L A% . Bt 45 R B2 T
o, BRI R AR (B,) 8% & ksb ; 4T NdFeB itk |, IR ERTHE 1°C , BN 20D 0.12% , mixf T2k
FARRA | IRJERTHE 1°C , BRI 0.20%. WA T EIRFRERME | ¥ MAG_TEMPCO /% &N
RINH 00b.

8.1.3 LR %
¥ MAG_CH_EN. CONV_AVG. DIAG_SEL f1l DIAG_EN #fF#8 A% & , Al LRI 2 M5 % .
8.1.3.1 FELLF

iHi¥ OPERATING_MODE # &4 010b , A LI TMAG5170 & B Mgt #ii. K 8-1 Bon 7 —/NiESE
Horf) |, HA e X Sk T, MNBES WIS, 0 | B E R R O |, R
Wi. 50, ADC BEHUSEBIUE 55 o N A A S B S A TEA N 0 25 R 788 . 24 ADC JFIR b BLES —
TEVEREAKS | BB bR v DU IR AL BESE — AN REVEREA . FEBRRE AR |, B R SR =6 b 8 3 1) B 1T A 2 4% 45 i i) vk
5E o

Initialization time

HALL Spin & X-Axis X-Axis X-Axis X-Axis
Integration (1st) (2nd) (3rd) (4th)
ADC X-Axis X-Axis X-Axis X-Axis
(1st) (2nd) (3rd) (4th)
Conversion time Update interval

Time

Bl 8-1. 3 X il iy S F R

8.1.3.2 M R A5t

TMAG5170 37 #:7E OPERATING_MODE # & Jy 00b. 001b ¢ 011b I kAT il A Be 44, 78 fi 2 2856 ¥ 1 1e] | %)
GALI ) AT g 2 R TAERER T 7, gk 7-3 Fion. ik FenTi@id SPI #r4. ALERT =t CS 2583, K82 &
TN T XABIREE . Y ALRRES . Z A IR S RN S A% R O I ) ik g 8 e 4o 491
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Initialization time

] L
HALL Spi
pin & X-Axis Y-Axis Z-Axis
Integration
ADC Temp X-Axis Y-Axis Z-Axis
Conversion Conversion Conversion
Trigger start time

»
»

Time

B 8-2. X fB /A% Y 1588, Z BRI E B AR 2Rk
8.1.3.3 Ly
ELS A FEMIE R , Tk 2 AN N AL RSB | A e SR TR A B . EAS R AL R ] 15 S
LRI BURSAEMAE T E TG NRZ . TMAGS5170 24008 [F5 RAE IR IER ok b 2. B 8-3 BT

AR, Hod MAG_CH_EN #:# Jy 1101b Sl XZX #fin. JrAat 14 SR T X Al Z 418 8 5O (i 1 B
.

(= ty1 +tx2
z 2 (14)
Hrp
oty tr to B XS Zo XAREESEHE s I TR, anlEl 8-3 e .
HALL Spin & X-Axis Z-Axis X-Axis
Integration
ADC X-Axis Z-Axis X-Axis
T

Time

& 8-3. XZX Wi

TMAGS5170 HITEE X, Y (RIEREF KT Z AL R B 2 . Oy [R) 0 RAE AT ) T2 R AR P 2 3 B A% R s B d
I AR A — ZH KT AR TR B I A e 5, AR XZX 8 YZY RO AR

8.1.4 KMMELEHKIRETE

TMAGS5170 #24t 7 2N MOLHIECE |, WIAE X Y A1 Z Sl EPSATER AL B I & . ZEvH S 2 Mk ) e v ) 0 5%
7, AT R AR IR TR . MCIR EIR S R BULRE . MR, WA BRI R R IR, ARLE
JE AFRE N RER . B N RS . X TR TMAGS170 IXFER) 3 BHEE RT3, Bl R
IBWFRZEIR TR B DM RS 15 BEAT SRS T RV B R 2 5

2 2 2
\/(BXSENSER) +Boff+NRMS_25
B

ET‘T‘OT‘LM_ZSC = X 100% (15)

46 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TMAG5170


https://www.ti.com.cn/product/cn/tmag5170?qgpn=tmag5170
https://www.ti.com.cn/cn/lit/pdf/ZHCSOQ3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOQ3&partnum=TMAG5170
https://www.ti.com.cn/product/cn/tmag5170?qgpn=tmag5170

13 TEXAS
INSTRUMENTS TMAG5170
www.ti.com.cn ZHCSOQ3 - SEPTEMBER 2021

Hr

* Errory osc #& 25°C ZAF FARMEM B AR AR E | LL % .
« B RHIAWL.

° SENSER IEJL: 25°C —FE(]JEQ@(EBDQﬁo

* By /& 25°C I [\ mF% iR % .

® NRMS_ZS & 25°C i) RMS HI;T%)TE.-?O

FEVFZ R, i N R RGERAHE T LLHER 25°C 1 M ks iR 2 MR B R 22 o 8 I b — 20 o ol g2 il 4 v (10 £ S
a B AT R P E TS AT DL DI R R o R] DA 5 AR 5 15 R SR SR T AR S IRV L Y O 2
MERZE

ET”TOTLM_Temp =

7.2 2
B x SENSpR)“ + B +N
\/( DR) %ff_DR RMS Temp 1000, (16)

Hrp

* Error m_temp A& PAAT & LA HE F5 42 00 o A o BEANIEL FEVE TR PR R 2 L L % R
* B iAW

« SENSpR #& 25°C FHIRBUSERAE.
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17) .
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. - Temp o 100% (17)

ErTOTLM_Temp_NCal =

N EF‘
* Errorm temp Ncal R fEARBAT HIRBAERIE AL T, Lt S FE b BB BTG N B ER 2 | BL % R
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£ 8-1. LM EHAE K B RERB]
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RIEATAEATRAER 25°C F z (R BRI ZE T 40t 2.6% 2.8%
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K% 25°C KUEN z A% AR 7 TR BV B A 3R 22 T 73 b 4.0% 4.5%
&1

KEAFZRRAGHWIRS) . WAARERLEE . R BariEB S RER. RS RGIREH
I, P 225 B IX LA R 22U

8.1.5 AEMEIEFMRETH

TMAG5170 24t i I CORDIC kil & A7 % T 19 AN W il A AT ] — AN 160 A S8 250 ot ] AR R 28 1A 1 b 5040 o ok 1
& CORDIC Kit 5 M . Zit 5 A B e iR 2 |, 20T E R 2RI 5Tk, AHOSIRZREHE R
B RE. WMBE. A, SR, JERMRE . ANFEEE NRER . AL 0 E N rREE%. o U A
B R ZE T T HAS S AR I E A SR 2

% 8-2 1AL TR TEE Y £100mT. X/Y WAL #i174 +80mT H. CONV_AVG = 101b I} X-Y V[ i # FF i3 25 fiti 5
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#iE
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8.2 H#AIN
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VCC
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[ SDO =
SCK
GND TEST
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8.2.1 #itER
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. AR BRE
pryts TMAG5170-A1 TMAG5170-A1
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On-axis Off-axis

-~

8-5. A ENE 5= H AN E

8.2.2 AW ITTRE

N T AERRIE A, L AGETE £ MAG_GAN_CONFIG a7 A7 &5 s 3938 2 10 1 2 18] 8 8R0S PN Sl R IR W 2L 47 A
it S A REER AT O A A Z (B (T HEf NI BB N EUE | AR LR P ER

1. BRI EN 32 5 PIE | IR Rl e B e s 360 .
2. CSRSERE 360 JE L 6 NI AN AL s ADC AR,
3. MR (Ax AT Ay ) 1R KIEIEE ADC ARG 5 | & 8-6 5k 8-7 Fiar.
4. TFE X HpHE R R
Ay
Gy ==L
T Ax (18)
5. WR Gx>1, MK a5 A EAE N2 Y Hy -
o]
" Gy (19)
6. 1F% GAIN_VALUE ZFf7ashr i H s b i 0 -
Gy 5 Gy = GAIN_VALUE yocimall 1024 (20)

A~ W A = Ay = 60,000 , GAIN_SELECTION #7287 ] DL &y 00b. fEIXFfEHL T , GAIN_VALUE
AR A RSN

B2 WH A= 60,000 H Ay = 45,000 , ] Gy = 45,000/60,000 =0.75. ¥ GAIN_SELECTION 2717 s if#%
01b.

B 3 IS A= 45,000 H Ay = 60,000 , ] Gy = (60,000/45,000) =1.33. 1T Gy > 1, H25HHFE LA Gy =
1/Gy WIS R FHT Y %, & GAIN_SELECTION 7788673+ 10b.
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— — /\
Ax = Ay _\ Ax Ay/ /<

(éD SIED
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Digital ADC Codes in Result Regiters
=]

Digital ADC Codes in Result Regsters

/ 1\></60
Rotation Angle (Degree) Rotation Angle (Degree)

&) 8-6. #E4T FHIMER 360 BT Arfekm X 7 Y 4 | B 8-7. BATEHNER 360 FA7 ALK X MY 1%
R AE SR

8.3 EEEM

TMAGS5170 LRI AL RN BT 85 R A A7 4% o S5 RAFAF AR X)) SPI B IURG B35 e e SpTIn [8) CRFF [R5, DA ORISR
SEHE A R . P W 1A tmeasure 16 A THF 1 RAE Lo &l 8-8 Sor 1 HA ™A% I 7 UL 9 ML 19 I
BAIEE IR SPI SN FrosBil. Fedse it , ] ALERT {55 Il &4 i 4% .

[— i sy 'u"‘

HALL Spin & H-Axis X-Axis K-Axis
Integration (1st) (2nd) (3rd)
K-Axis X-Axis K-Axis
ADC (1st) (2nd) (3rd)

ALERT u u U
SP1Read _ﬂ ’_‘ I_l_

SP1Read Synchronized with Conversion Complete

HALL Spin & H-Axis H-Axis K-Axis
Integration (1st) (Znd) (3rd)
K-Axis K-Axis X-Axis
ADC (1) (and) (3rd)

SP1Read J ]_I ’_L

SP1Read not Synchronized with Conversion Complete

P 8-8. AL HA I SPI 3EHL
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1.1 B E B A

BRSO ERNER |, 75 P ti.com ERIEE M. w2760 ZHr #ATIEN , RV AT ARG f B
B ARELPHEMGER | HEEEM BT SO P RS BT iR,

11.2 XFEIR

TIE2E™ CH IR TRMMEES R R | Wl HENLT FIREIE ., 2 IiE@s Mt 8. SRNAR
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11.3 FEitn
TI E2E™ is a trademark of Texas Instruments.
P R bR B H & TR Y
11.4 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

11.5 RiER
TI RiE#E RAAERI B HARRE T ARG 17 BEAERE 1 A2 S

12 HlA HEMEITIEE R

TRV A MU AT G S . X5 DR R A ol e . B a2, AR TEM , H
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
TMAG5170A1QDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 70A1
TMAG5170A1QDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 70A1
TMAG5170A1QDGKT Obsolete  Production VSSOP (DCK) | 8 - - Call TI Call Tl -40 to 150 70A1
TMAG5170A2QDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 70A2
TMAG5170A2QDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 70A2
TMAG5170A2QDGKT Obsolete Production VSSOP (DGK) | 8 - - Call Tl Call Tl -40 to 150 70A2

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF TMAG5170 :
o Automotive : TMAG5170-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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