Technical
documentation

'E Ordering &

6 o quality

13 TEXAS
INSTRUMENTS

Design &
development

E Support &
training

TMAG3001
ZHCSR44A - NOVEMBER 2023 - REVISED MARCH 2024

TMAG3001 3K F WCSP Ht3& . E.F5 12C 32 O AN e BEAS I Th 58 F /K Thie 3D ki
i EE IR AL A

1 etk

o AIRECE MRS B
- 2.1mA 5 B IR
- 0.45pA M TR AR AR 2 IR
- 40nA JHEARAR 2 HL I
o X. Y B Z B B MR R T i
- TMAG3001A1 FEH : £40mT. +80mT
- TMAG3001A2 : +120mT. +240mT
o R BETHE DL R 2 A m AL R | T S
E
o 1 12C 5L INT 51 & i
« hfEY , T
- RETEE A EBIE A X
- FX T B2 AR A
o TECE 3D I AR
o ZRALHAMREES | SRR 20kSPS (1) 5 i i
R
o BAERILARE (CRC) TIBER 12C #2117 -
- # K 1MHz 12C bk i
- ADDR 5| JHISCFRAE R — 28 AT 4 S asF
ERREAME | R PR
B AL AR
1.65V % 3.6V K Ve TulH
TAEREERE : - 40°C & 125°C

2 N

L Re Bt

] AL A

T e A T

AL as N\ HAL A% ]

TR

e85

fr B AL R

AT B B FHLANTF-AR FRU

TR TV R Ui R 425 o)

165Vto 3.6V 12Vto55V

____{ T
vce b3

INT

(@]

|
|
G3001

pController

ADDR
E< SCL

Tl

SDA
GND

I—

82 FH 75 HE P

3 %iH

TMAG3001 & — K IKIIFEL M 3D BB /R BB AL IR 4%
T AR DAL N N BEEREAE XY
A Z B F = AN ST R B IR RN A% S o R UL
SHEFISE R 12 2 ADC 3l & ARSI 7 (8 247 L
FA o R TAE Voo TEREIRT | 12C He AT i A3
AR RS A 1) 4 S AL JC 4 ) B LA

AT LA 12C 215k E TMAG3001 |, LA S 3L it Al
BN SR TR S, sh , Z23EnT DARC B N &R
PRIED (SR AR S ), AT SCRFBETE AN AR
BHRGRT RN RGIFE . B AL FA
12C SLEUWiA By TR AL B B A vERAYE . £ AR INT 5]
JERT DATEAR ThE e e AL R AR AR G (R 78 2 R G b iy,
AT DA R i 28 FH SR fid R T A8 IR aR e . iz B8 iR A
A TR BCA R I ) AT G B THFE T e

HE RN ETH S 5] 55 (CORDIC) Ay [7) it A1 s Sl A 2 ) &
WMRALSE ) 360° MM EE S . P IiE 5w
P REEAPAT A P 5 . 1% 280 AT W 25 R A 1E
e, AR RGHIMGR Z IR R

TMAG3001 HA—4> ADDR 51} , o] H TH& A
[ 12C bk FEASAT VT A 280 7T IE B O i £ 16 R G0k
TR ()38 A Wl Ak o 2 R e F SO R R AN RS a Bl 2 —
LI EAE - 40°C & 125°C [ 55 B 55 15 B YU L 9 e g
PR¥FFR e — BRI e .

HEER
RS () HERTE
TMAG3001 YBG (DSBGA , 6) |0.83mm x 1.32mm

(1) G 7 AR AT S | T 2 B A R R R R e R T 3¢
(2)  HEIRRT (Kox 9 ) NARWE , RS (& ) .

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLYS053

%%%Irﬁkl


https://www.ti.com/solution/electronic-smart-lock
https://www.ti.com/solution/door-window-sensor
https://www.ti.com/sensors/magnetic-sensors/multi-axis-linear-angle-position-sensors/overview.html
https://www.ti.com/solution/mobile-robot-motor-control
https://www.ti.com/solution/smartwatch
https://www.ti.com/motor-drivers/actuator-drivers/overview.html
https://www.ti.com/solution/position-sensor
https://www.ti.com/applications/personal-electronics/mobile-phones/overview.html
https://www.ti.com/applications/personal-electronics/tablets/overview.html
https://www.ti.com/solution/gaming-controller-peripheral
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com.cn/cn/lit/pdf/ZHCSR44
https://www.ti.com.cn/product/cn/TMAG3001?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/TMAG3001?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/TMAG3001?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/TMAG3001?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLYS053

13 TEXAS
TMAG3001 INSTRUMENTS
ZHCSR44A - NOVEMBER 2023 - REVISED MARCH 2024 www.ti.com.cn
A2
T HFEE et 1 8.2 THEETTHERE oo 12
2 B s 1 B.3 EPETEEH o, 13
B BB ettt eeenenes 1 6.4 BEETHBERETR oo 21
BN T 1 - TR 3 8.5 R ettt e ettt ettt ettt ettt ettt 23
B B ettt ettt nenn 4 T RERIRISEHE ..ot 38
5 LI B R BT E A oo 4 T R B e 38
B2 ESD ZEZ oottt ettt 4 472 R} < IO 48
5.3 BB e 4 7.3 AT BT TR e 51
B4 BB AT 2 ettt 4 74 BRI o 52
5.5 BB UEE oo 5 T A T e 52
BB T A R e 6 8 BRI, e 53
5.7 AT TEIBEEFTE oot 6 9 BRI SIR o 71
5.8 A2 TRIBERFTE oot 8 9 R A e, 71
5.9 TR ERMERETE ..o 9 9.2 BEWT SRS TR A+ 71
540 12C BELIRE IR oo 9 9.3 T HFEETE oo 71
BT BT T et 10 9.4 T ettt 71
B2 BT JF B ettt 10 9.5 B E T A e 71
BB BLTIETE oo 11 9.8 TRTE et 71
6 FEAITBEI oo 12 A0 B T T I et 71
B BT et 12 1M HUR. HEMETIER ., 71

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TMAG3001

English Data Sheet: SLYS053


https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com.cn/cn/lit/pdf/ZHCSR44
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR44A&partnum=TMAG3001
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com/lit/pdf/SLYS053

13 TEXAS

INSTRUMENTS TMAG3001
www.ti.com.cn ZHCSR44A - NOVEMBER 2023 - REVISED MARCH 2024
4 5| AR BRI TR

1 2
A VCC | | ADDR !}
B INT 1} GND i
C SDA i SCL i}
& 4-1. YBG (6 - DSBGA) Tii#i &
% 4-1. 5| iThRe
1)
eyl B
2 £ A
vCcC A1 ZE CER/N
INT B1 0 R AR N . S AR IR  H  , FR A — A B PR S
M FEMREART |, AN THEAEA A .
SDA C1 10 HATHR
SCL C2 10 HATH B
GND B2 i S,
ADDR A2 TN Hotk 5B, Fri%EH:E SDA. SCL. VCC ¢ GND.

Copyright © 2024 Texas Instruments Incorporated

HERXFIRIF 3

Product Folder Links: TMAG3001

English Data Sheet: SLYS053


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com.cn/cn/lit/pdf/ZHCSR44
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR44A&partnum=TMAG3001
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com/lit/pdf/SLYS053

13 TEXAS

TMAG3001 INSTRUMENTS
ZHCSR44A - NOVEMBER 2023 - REVISED MARCH 2024 www.ti.com.cn
5 Rk

5.1 4% | K EUEE

E H AR RSN T ARG VO B P s (B A ) ()

BAME BAE Er

Vee F YR 0.3 4 \Y
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5.5 HASRFE
15 EARE XS R RS ESEE N H Vo = 1.65V & 3.6V ( BRAER AU ) ; SUBEMIMS &4 - Ta=25°C H Voo = 3.3V ( Bk
FAE U )
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110 Ktk
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Vv N i L
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_ A ] Ak
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, SR Voo = 1.8V
ACTIVE Xo Y\ Z SRR IR R SO e LP_LN = Oh 4 4 N
Vee = 3.3V : m
LP_LN = 1h
Veg = 3.3V 3.0 48| mA
IsTanDBY FEHUAE LA BT RS, RIF UG 0.45 1 mA
IsLeep REEARASE =X FEL Y 40 nA
i 28 e R B P3 Th =R
T
W&S HLx i H ffirc b 0.4 11 pA
Wi /15 5000ms P
= | JHIE
LP_LN = Oh Vo LAy 0.5 13| pA
lcc_pcm T
W&S izt L 7 #E il TR e 110 250| pA
WL IR 1ms Ve =33V
Conv_AVG[2:0] = Oh Witk 4 S
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5.6 &L RREE
15 ESRE XS R RS ESEE N H Vo = 1.65V & 3.6V ( BRAER AU ) ; SUBEMIM &4 - Ta=25°C H Voo = 3.3V ( Bk
FAE U )
2 AR B/AME  BAEME BRE| A
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TSR 78 EHAREAGAE TR EETEE M H Voo = 1.65V & 3.6V (BRIERA U ) ; MAEUEIMS M« Ta=25°C H Ve =
33V (BRIEREUH )

S5 TR B/ME  HRAME BKE| B
LP_LN = Oh
Conv_AVG = 0h 58 Wt
LP_LN=1h
- 53 T
N RMS (1 =) fiiMefs (Z i ) Conv_AVG = Oh i
RMS.2 LP_LN = Oh 10 T
Conv_AVG = 5h H
LP_LN=1h
Conv_AVG = 5h 9 Wt
SEHE 360° ek X-Z MR ZE Tp=25°C 105 i
_ (AR ) Conv_AVG = 5h t i
ERR
SEEE 360° BEFL TN X-Y fRE iR Ta=25°C +0.25 i
( B ARFEALESS ) Conv_AVG = 5h = %
A " RMS (1 %) B (X-Y) LP LN =1h 0.03 Jis3
NRMS RMS (1 3) fijJils (X-Zz 8¢ Y-z) |CONV_AVG =5h 0.025 i

(1) R 5 A% S A S ARAT B

Copyright © 2024 Texas Instruments Incorporated FER PR 7

Product Folder Links: TMAG3001
English Data Sheet: SLYS053


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com.cn/cn/lit/pdf/ZHCSR44
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR44A&partnum=TMAG3001
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com/lit/pdf/SLYS053

TMAG3001

ZHCSR44A - NOVEMBER 2023 - REVISED MARCH 2024

I

Texas

INSTRUMENTS

www.ti.com.cn

5.8 A2 FIRLAS
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FAWH )
S8 TR B/ME HAEMHEH mANME| AL
5 . _RANGE =0h +120 mT
LRI TG
N © “RANGE = 1h +240 mT
SENS FEE X, Y 5 Z +120mT ¥4 273 LSB/mT
LP_LN=1h +240mT V5 137 LSB/mT
REEFFRE X YK Z .
SENSgra Iﬁ,’%ﬁ”’_j‘?h K Z i Th = 25°C 0.5 6 %
0 ° 43 VL 517
SENSEgRR DRIFT fg? 25°C FRBEEES , X, Y B Ta=0°C & 125°C 1.5 6| %
REPEFL MR, X 8LY Fl Ta=25°C +0.10 %
SENS|gr
REPUELMERZE , Z Tp=25°C +0.10 %
X 5Y iz (el RAEEARILAL +0.75 +45 %
SENS - _p ——TaA=25°C
s Y5 Z R X 55 Z A RBER |LP_LN = 1h 055 65| %
NI - -
AR 25°C E M RBUEREER |, X . .
WS Y - - Ta = -40°C % 125°C +1.5 | %
SENSws_or HIRET 25°C (A1) R ABUE Sk MO AS
- pa) 25°C IR B ‘]z:? 'Y
2 P ’ =-40°C % 125° +15 55 %
5 7 b2 s X 5 2 B2 Ta =-40°C % 125°C o
Ta=25°C, jil#l = Oh +75  +600| pT
Boff 1)%%‘; -
Ta=25°C, jifl = 1h +75  +750| T
N Ta =-40°C & 25°C +1 $9.1| pT/rC
Boft DR AT 25°C 1Y KRS
Ta=25°C & 125°C +1 8| uT/rC
LP_LN =0h
Conv_AVG = 0h 116 G
LP LN=1h
- - 106 T
N RMS (1 =) B (X Y 4l ) Conv_AVG = 0h
RMS_XY
LP_LN=0h 20 T
Conv_AVG = 5h H
LP LN =1h
Conv_AVG = 5h 19 C
LP LN =0h
Conv_AVG = 0h 80 G
LP LN=1h
— - 77 uT
N RMS (1 =) BEMS (Z i) Conv_AVG = Oh
RMS_Z
LP_LN =0h 145 T
Conv_AVG = 5h : H
LP_LN = 1h
Conv_AVG = 5h 14 G
i X-Z +0.35 +0.85| ¥
sl i i
Ta=25°C X-Y i $0.43 1.4 g
Conv_AVG =5h Y-Z 4 £017  +055| i
Pes ! i 1.4
.,j X-Z +1.
fap i B
Ta =-40°C & 125°C X-Y # 225
Conv_AVG = 5h Y-Z 4l 2.0 553
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1EHARIE RS T EEVERE N H Voo = 1.65V £ 3.6V ( BrIEA B UL )  BEMEMIS &M - Ta =25°C H Vee = 3.3V ( FIE

7 B )
E 24 WA A BAME  REME BKNE| B
A RMS (1 =) fiEEME (X-Y) LP_LN =1h 0.03 P
RMS (1 =) fafiiit (X-z g v-z) |CONV_AVG =5h 0.025 if
(1) TERAR S RGN T XY Z 2777 340 AR EEAT 58 2 AR RS RS HE B 500 T AT i 0
5.9 BLR B AMESRE
75 BRI KSR T RIREIEHEIN B Voo = 1.65V 2 3.6V ( BRAEAF UM ) ; SBUEMK A © Ta=25°C H Voo =3.3V ( BRE
AU )
2H WK BAME RAEE FRME| B
TEMPCO = 0h 0 %/°C
TC EUEAME (X. Y. ZH) TEMPCO = 1h 0.12 %/°C
TEMPCO = 2h 0.03 %/°C
TEMPCO = 3h 0.2 %I°C
5.10 I2C O/ 7
TE B ARIE XS N IR EVEE AN B Voo = 1.65V 2 3.6V ( FRAESTH UL ) ; IMAMEMK &4 - Ta=25°C H Voo =3.3V (BRI
FAHEVH)
PO il STt S gy
BME BAE| BME  EAE
fscy | SCLizfi#iix 1 400 1 1000| kHz
teur) |15 LTS BN SR A TR 1 S 7 R I ] 1.3 0.5 us
tsusTa) | EEJA B SR E A 0.6 0.26 us
- SR BN AR BRI 1A 0 0 us
EMAME | AR — A .
tsustoy |15 15451 15 L 1] 0.6 0.26 us
tHopaT) | BOIE R REIS () (D 0 900 0 150| ns
tsupar) | ¥R 15 B I 1) 100 50 ns
teow) | SCL I BME o T 3] 13 05 s
ticr) | SCL B4l AP i 3 0.6 0.26 us
tr SDA Fll SCL TP H ] 20 300 120 ns
20 x 20 x
te SDA #1 SCL F Rl il (Veo/  300|  (Veof 120| ns
5.5V) 5.5V)
tLpr EHE - H 0 35 50 50 ns

(1) Xt PR s t(HDDAT) SO NIECIRYS 0.9us , ke t(VDAT) B RAE BN — AN B 3 (7]
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5.11 LHEFF

15 EARE XS R RS ESEE N H Vo = 1.65V & 3.6V ( BRAER AU ) ; SUBEMIMS &4 - Ta=25°C H Voo = 3.3V ( Bk
AHE W )

- mAN BA BR|
=
ZH WA & & 1 Bfr
tstart_power up | Voc MR Voo win A BEARFHU T 7 A ) 270 us
tstart_sleep B RRASE 20tk N LR BT 75 BT l‘Eﬂ“) 50 us
tstart_measure ﬁ%&n*ﬁfﬁl&)\ﬁéflwiiﬁﬁ@f% E<J Eff I"ﬂ 70 us
Conv_AVG[2:0] =
tmeasure B (1] Operating_Mode[1:0] = 2h 50 us
R —ANETE
Conv_AVG|[2:0] =
tmeasure AN [8) Operating_Mode[1:0] = 2h 825 us
R —ANETE
tgo_s;leep SCL /Ej‘jl%— %%ﬁl&)\ﬁﬁﬁ%fﬁﬁﬁﬁ;ﬁ%lﬁlm 20 us

(1) FRWLEGESHIERN , SSFOORMR BEHI 8K 12C MfE. S0 T REMRBIRIN | A 20K B AR R e R8s | (AR 8k
TEWARE . FEMNE S T UL AT, 75 2B R BN I

5.12 i 7K

& 5-1. 12C i E
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5.13 s BUKFE

4 0.7
= \cc =1.8V,LP_LN =0h = Ve = 1.65V
— Vcc=1.8V,LP_LN = 1h 06| = Voc=33v
= Vcc = 3.3V, LP_LN =0h =
35| = Vcc=3.3V,LP_LN =1h >
cc / 0.5 ———
i |~ / Y T
z 3 i/ =" —
2 // 2 0.3
3 3 "
[§) — )
— 1 | 02
2.5 /
T 0.1
-~
2 0
-40 -15 10 35 60 85 110 125 -40 -15 10 35 60 85 110 125
Temperature (°C) Temperature (°C)
& 5-2. IacTive SRERFIRFR B 5-3. Istanpey SR EEFIX R
225 25
— Ve =1.65V
200 | — Ve = 3.3V / 2
175 1.5
150 / S \\ — 1
g / / & 05 \ ™ //
i /7 s N —
8 / z N
E 100 2 s \\ ///_“:
75 S ’ | A
8 -
50 15 ,/ -
- — X-AXis
25 2 —_—Y-AXis
= Z-Axis
0 -2.5
-40 -15 10 35 60 85 110 125 -40 -15 10 35 60 85 110 125
Temperature (°C) Temperature (°C)
B 5-4. Is eep SEREFKIRK R & 5-5. A2 REERESEERMRR , Vec = 1.8V
25 1
2 075
~ 15 \ //.\ 05
°o 1
% \\\ / T 025N\ N\
N AN 7T N[
i A £ \ P!
B 0 — LUU) 0 —— w \
> =, N\
3 05 - g 025 AN /,.t? \
5 /] < =/
N -1
/ -0.5
-1.5 A —_— X-Axi — XY-A
B N o — Xeen
- — Z-Axis — YZ-Axes
- -1
2'5.40 15 10 35 60 85 110 125 0 30 60 90 120 150 180 210 240 270 300 330 360
Temperature (°C) Angle
& 5-6. A2 REFRESEBERINER , Vee=3.3V | B5-7. A2 iIERESAEMKIKE , Vec =3.3V, Ta
=25°C
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6 40 B

6.1 HEd

TMAG3001 IC F£ T4 28 (T1) FIE RN FARFFE RS S HBE. WMBES (G X Y. Z BB E
s ) ariE 12C B

Z 1C & LU N D RESR AR 2 Bk
o RS BARG as B & — MRTIFEIR G o i B AR AN — DMRE IR 6% o

o AR N BRI SRR M E . W2 iR SRR KA A IERE . B AR B R R AL S AT
ADC. B /RN A% ok & K A B2 $o i il il [ — ADC i#HT 2 B B

s BB 12C HIHEE . ESD R HEEFIFTA 1/0 . TMAG3001 24 12C 35 EUM L K 55 AR 34 T
KEL: (CRC).

6.2 ThEETT HEIE

Vee

Power Management and Oscillator i SCL

| Result Registers

z
MUX S?tingn> < ADC Interface . SDA
iltering
woor [l

| Config Registers

B
Digital Core

GND

Temperature sensor
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6.3 KrPE Ui EA

6.3.1 EBEE R

W 6-1 i~ , TMAG3001 KB s IE ADC ARAY | PAMRN. Y #iF0 Z Sl R REAE A DA B X AP R M) . [RTRE
L0 S AH S IR M JF — D7 A2, TMAG3001 $44: i ADC ARHS .

&l 6-1. REETTIA

6.3.2 fERRBME
K 6-2 Brn 1 X\ Y. Z E/RJTlfAE TMAG3001 AL E .
0.5 mm 0.25 mm
(Max) B=3 Y.
0.20 mm
0.14 mm

0.79 mm (Min), 0.83 mm (Max)

A K
Ball C2
Corner
R
o
3
1.04 mm 3
S
2
P
N
3
3
= =
1 / £
046mm U] X
A

6-2. X. Y. ZE/RITHENMNE
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6.3.3 il Thee

TMAG3001 @i INT 5 SCL 51 IS 5 R 3 FLAT e & i shfig. INT 51 G st . BIAE INT S T+
Wrfarii , INTB_POL Az th & AE FR Il Il ide e day th f o1 3% 6-1 R g SCRF AN A Hh A 5

£ 6-1. FHTER
INT_MODE B WS
Oh T 9
1h s INT SeB o by INT
2h i INT SZHLA T INT
3h it SCL sl SCL
4h AT SCL SZHL AT | 12C it proh SCL
5h it INT SEHL b T INT
6h AT INT SEEL AR IT A R INT

% 6-1 JER TIEARF I RELET |, S5 R F28F SET_COUNT Arf s HiiE ot . FHT- 0% v Wi s Rt 45 R %5 47
BAVAE 12C S 2B AT I BE 37
R 6-2. HISERR GG R A3 SET_COUNT 3T

I’C BEEET , RESHMGERS |IPC RRBNIFEESHEMGERS |1°C BL&A L
HEIH INT_MODE |z sy SET_COUNT |4HEH ? SET_COUNT |£HEH? SET_COUNT
B2 i ? BEH?
INT = = = " = &
SCL BT SCL sz = 2 = = 2 &
Hh
scL jit SCL 59 & & % # R £
Wi, 12C -
I B A
#/iE

¥ SCL 5l A Tl Thaent , TI AZIS ZA AAr S A % 12C B4k, mRF-— 1°C B4+
FAAESLAR H AR, SCL AT AT B B 5 Hofth H AR as 0 (104 55
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@it SCL Pl i

6-3 o il SCL 51 BISCHLH Wi DhREFRI7= B , o rb a8 e Dy LATIUE SCIRD T o LA nge it R0 e R ASS A it ) {122
Mo MefiglalfE ] Al SLEEPTIME A7 #EAT B E . A BRI BE A X, SfFilEad SCL 5| BN — [ e 76 2
Wifs 5 EOVA R, B R IR S AR S B BUE MG, SRJE M 8 4 BE A B Sk . 78 T BB RIS 0L
Hh A S UK A U ) g L B 2 s 45 P I L R AT B A 5K

Wake-up & Sleep
Mode

|
|
|
| Wait state
|
Operating Mode ! |

Part is placed again in Wake-
up & Sleep Mode by Primary

X Channel High
Threshold

X Magnetic Field

X Channel low
Threshold

Interrupt through SCL

K| 6-3. i@t SCL LI i

i INT SEILE 5 52 B i

6-4 SR TOE INT SIBSEHLE & 58 B Fh Wi h 8 (Kol . INT_STATE A7 4800 B BN oo FEAR I 2R 1
ZXJG , f el INT 51— AN 52 58 B I R W75 5 B A 20 A SR8 4 i g Ak T g LT R B A 2 ARG
MBI, & e R IR TS AP RS TE BUE IS, ARSI 48 4 e A B W S A o R 45 R e
7, FFAHESRAPIRES NIl 12C S R AT U7 1A S0 SR ) B8 A5 S5 I8 () A 50 A BRI SS SR A5 A28, B8P BE AR TD
FEIRAS I F AR SEOR 7 N AR A 2K

Wake-up & Sleep
Mode

H |_| l’ Wait state
lcc (mA) L

-——p
Wait for for 64 us
enabled to access results)

X Channel High
Threshold

X Magnetic Field

X Channel low
Threshold

Interrupt through INT
(Fixed width)

—
Time

Kl 6-4. @i INT SEHLE & 585 i

B INT SEUBE it

€] 6-5 o TIER INT 5] BIsEBt A7 s T sh B . INT_STATE 25 47250 15 B4 Ob. 7E A6 I 5 A M B 52 X
Ja , afr e IEaL INT SRR — MR S 5 BEoOvA R0, R IRFIECER A . R AESRIFET SCL L4 3
HEJG WA i R . R SRR A D AL T e AT B RS 5 LIS Rk BRI, W3S 1 S DR R T RE S5 15
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REBIBBE MK, SRJFHEH A GEAC B W 0. I SR BRE NSERRIRES |, W SR ORIFAEAIRES | LR 12C
REFA 2L

Wake-up & Sleep Part is placed again in Wake-
Mode up & Sleep Mode by Primary

H |_| Wait state |_|
Operating Mode L

X Channel High
Threshold

S

X Magnetic Field
X Channel low
Threshold

Interrupt through INT
(Latched)

INT is cleared if valid I°C
transaction takes place

12C Transaction

B INT SEBLARTF %

TMAG3001 SCHEE INT 51 RISEIUF AR | LA 1238 70 224 T W B by kel e A 01 58 SCABURR I 88 BB T K
Kz B rT AR L A songe W AR R ASE =X B BT L B AR O . A SRAZ AR C B T R T B TR D6
W R AN RAR S, W88 OR AR DD FEM R AT RRAR 5, DAB R N 2R AT R e . 1 6-6 o 1l INT 51
SEHUIT A A W T R (KRB ZEARSI SR ME 58 SUR , INT 512> S seiR A

Wake-up & Sleep
Mode

| | | | |

X Channel High
Threshold

X Magnetic Field

X Channel low
Threshold

INT
(Switch Mode -
Push Pull)
(INTB_POL = 0)
Time>
& 6-6. 3@t INT SLILBARFFK
JEN INT LB RITK

TMAG3001 SZHFIENE INT 51 BISEIL AT SR | LI % 25 0 7 24 P P 8y ol o R0 15 S AU ) 88 BT [
6-7 Box 1l INT 51 BISEHL T A W D RE AR AEAS I BIRETE RS S, INT SIS EECoRAE. W
RAZAFIE A EWIT R, WZaS A DR R T FEm BE AR AR 2, ARl SI4E o] p T
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Wake-up & Sleep
Mode

Icc (mA)

X High Threshold

X Low Threshold

0omT
- X Low Threshold

- X High Threshold

INT

(Switch Mode -
Push Pull)
(INTB_POL = 0)

—
Time

& 6-7. i@3d INT SEBAMFF R
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6.3.4 ARAb i MR

TMAG3001 275 Wil 88 A FE D B AT M RE PR PRAEAS 75 o 6 TAN S AR I R S | mT DO 2 e B v i i
WOC_SEL {47 N . 7EIZET |, 280G 2 — B0 B AR 4k | FRiEd $2 4t INT_MODE[2:0] fi2
) Hp DT e SR e B R A . 43R AT R W RLE B AR R AR R A R AR E LN S R R, Y
INT_Mode[2:0] ¥ & A R IT AL | AZAG I e i D e 25 HT o 12800 AT G B ONAERF AL 3% 2h Bl i Al
RS 2 T 2 (A28 A ) g gL )

24 WOC_SEL % &y 2h I , 284F2 Wil Cid B iz — Er% e 2tk . B 6-8 Bon 1% T sk
MR, fEiZnBl , MAG_CH_EN &N 1h , HAaas b X Wiy . &t BN |, 56 v e 0 3 gk 8ok
R A . R THR_HYST AR A E o 40 S5 &8 28 4k LE Rl — NI B B (IR W, It ik
WN . fELEAL |, INT_Mode[2:0] # & N 1h LUEE INT 5] 4L Rl & , INT_STATE &N 1h DR 4L &
bR N7

ARALIN e D RE 2K A 0° 51 359°BM 359° £ 0° 1A FEFHAll Dy 359° i Ae k. , IME 5 R B B AT LA

AR AR AR R R AR R RN

Reference is updated after /

J\ ¢THR_HYST threshold crossingtothe ¢ e
X_REF i sensor’s new value

Sensor’s first sample output
is set as the reference THR_HYST

_______________________________________________________________________________ 4>
Time
& 6-8. FEHIIE AL R , WOC_SEL = 2h , INT_State = 1h
18 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TMAG3001
English Data Sheet: SLYS053


https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com.cn/cn/lit/pdf/ZHCSR44
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR44A&partnum=TMAG3001
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com/lit/pdf/SLYS053

13 TEXAS
INSTRUMENTS TMAG3001
www.ti.com.cn ZHCSR44A - NOVEMBER 2023 - REVISED MARCH 2024

K 6-9 J&7r 7 WOC_SEL = 1h W RasfFma g, Forb 85 B4 A ANGLE_EN A7 5 B ) fy EE DN & o 4 |l & (0 1)
E AR AT — DDA AN ANG_HY'S A7 e B AR i i B o 0 SROHT I B A A AR A AT — AN DS (8K e 5E IR
AR, DR AP T N .

A AR R A S SR A R 2 R AR AR AR AR AR B AR AR

Reference is updated after
¢ ANG_HYS threshold crossing to the ,./
ANG R;’J\ X sensor’s new value
Sensor’s first sample output ANG_HYS

is set as the reference

& 6-9. A1 FE M EKIZEALI MR , WOC_SEL = 1h , INT_State = 1h

6.3.5 245 12C Huht

% 6-3 7R 7 TMAG3001 [HIBRIN T 4afE 12C Mkt | DAR M A28 RCA ¥ ADDR 51 BHISR A3 DU Fft AN ] 2tk
i% T . ADDR 5| B AX £ fF Ml 8 3% 4L #2 s F ( Operating_Mode[1:0] = Oh 3¢ 2h ) X . R
I2C_Address_Update_EN #& B 1h , TMAG3001 ¥ 1 H 12C_Address[6:0] 1F 4y #s £ Hihk .t R ALEH
Operating_Mode[1:0] = 1h 5% 3h , W20 H BT & # 12C bk %387 12C_Address[6:0] 1 7Bt , I #
I2C_Address_Update En % &4 1h. @il 12C_Address_Update EN 17 % & A 1h , i LAl Z 128 ANiE—
Mok .

# 6-3. 12C B\ HuhE

D Bt%iiE | ADDR BIEs: | 12C #itk (7 A MSBAL) | 12C SAMbE (8£r) | 12C SEEUHLEL (8 fiL)
GND 34h 68h 69h
+40mT. -
Vv 35h 6Ah 6Bh
TMAG3001Ax 80mT.,
+120mT.  [SDA 36h 6Ch 6Dh
£240mT  roer 37h 6Eh 6Fh

AL SR T #E AR Operating_Mode[1:0] F/# ] ADDR f55E 1) 12C sthht =Gl fe . 4R R Sl B (1) 7 2 %
12C_Address[6:0].

 7£ ADDR %% SDA if A TMAG3001 _FH
« ¥ 6Dh 5 \77{7%% OCh (12C_Address) , LA¥ 7 {7 12C_Address[6:0] ¥ &}y 36h , FLE| 8% (ki
o IRHET A E Operating_Mode[1:0]
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6.3.6 RV kI
% 6-4 JEx T TMAG3001 #Emiz e Bk se. X. Y M Z #hya e LU X_Y_RANGE Al Z_ RANGE %717 7%
IR v
% 6-4. B TE Bk
TLESEFERRE TMAG3001A11 TMAG3001A2 R
X. Y i X_Y_RANGE = 0h +40mT +120mT B4y P
X_Y_RANGE = 1h +80mT +240mT B E e
Z_RANGE = 0h +40mT +120mT B E R
Z Wil —
Z_RANGE = 1h +80mT +240mT v R

1. WS GER

6.3.7 EFEE R E

TMAG3001 2Bt Z A HnE R |, RGN B4 730 205 W LUEE Conv_AVG(2:0] #F f7 s hr ik #EA A
BN . & 6-5 JB/R T TMAG3001 (AN [l B e ik &

* 6-5. FHEERE

éfﬁ ERRE Ul E%:if =%l i
X\ Y. Z i Conv_AVGJ[2:0] = Oh 20.0kSPS 13.3kSPS 10.0kSPS RIS T R
X\ Y. ZHh Conv_AVG[2:0] = 1h 13.3kSPS 8.0kSPS 5.7kSPS
X\ Y. Z i Conv_AVG[2:0] = 2h 8.0kSPS 4.4kSPS 3.1kSPS
X\ Y. Z Conv_AVGJ2:0] = 3h 4.4kSPS 2.4kSPS 1.6kSPS
X\ Y. Z i Conv_AVG[2:0] = 4h 2.4kSPS 1.2kSPS 0.8kSPS
Xs Y. Z#h Conv_AVGJ2:0] = 5h 1.2kSPS 0.6kSPS 0.4kSPS I fE SNR 15
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6.4 S3FThEEAE

TMAG3001 L2 MzhpetX , EHF RN , WK 6-10 FRTA. @ik 7E Operating_Mode[1:0] 7 17 &5 i H
VB AR B SR IR BERE E D Re . 7E VCC HUEIE I & Wis 774 F (ROC) EH 8T Wi/ MRME )G |, S 46
. TEATAT TARRET |, IEAEREAT R4 00 IR (0 fid R A Mk e 20 . IEAEREAT I A S TS 3.

6.4.1 fRPl (AR ) AR

TMAG3001 X EHESHASHUER . iU |, Hoy ARG 40 TROEIRE | 4o F O & 13 2 42l
A MG, ST LUR L RS B e, BE T RERNEGE 12C R DT . TLLE T 12C
fir &l INT 51 Rl B e . A 12C Mok |, Bediols I Id SCL 2RI fil K b K I B (5 5 S S BIHF 4 . UL
BN, E 2 Re M P 3 235 SR R A7 A AR L P 45 R A A7 3 b o @A M B B30 NS LS ST 75 R I 18] e

Tstart_power up KR

6.4.2 BEIRMER

TMAG3001 BRI FERENRAL S | AP Sl (R E R M B W E . iU, SRS R
ek SR . A8 AT LU 12C A INT 51T 38 Pk DREI B . 58 0 AR SRt AP LB T 75 1
Eﬂ‘ I"ﬂ Hﬂ Tstart_sleep %%ﬂ?o

6.4.3 MFERAIERR (W&S)

FEZHIR T, TMAG3001 T BLAE A BENRAR 5 IS & R 1] FIRGICRE | 4% #4E SLEEP_TIME 77 f7 3 B it
R B, 1% 5T LI B BT INT_CONFIG_1 277 28 e I, 66 4052 B EL i 2 P T 26 P |
TMAG3001 45t W&S LRI S FtR A5k 5 M Koo 7EZORA T, 55 W78 B B4 47k 22 AR L 25
Uk, AR SR T RIS T | PSR T WS . AR AR AL | B
ARSAL T W8S B, F BAAH 7 HIBe ] ] e P e B 258 T LSS 12C BRmt TN 3 B i b T
W&S #5411 TMAG3001. ¢k M WES M5tk AU BT 3 HORF I T Tegart sioep 775

H TS A TMAG3001 52 HL £ fd 38 h e NAFHLIE 2. G SRAE P i 5 4047 12C 528, 420t TMAG3001 it & [
P A AR AR 2

Copyright © 2024 Texas Instruments Incorporated R 21

Product Folder Links: TMAG3001
English Data Sheet: SLYS053


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com.cn/cn/lit/pdf/ZHCSR44
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR44A&partnum=TMAG3001
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com/lit/pdf/SLYS053

TMAG3001

ZHCSR44A - NOVEMBER 2023 - REVISED MARCH 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.4.4 EEEMEHK

T , TMAG3001 4R ¥ Sensor_Config il Device_Config %17 % ¥ B 7 42 I B AL g Budl . 78 R =t
T, ANl 12C S Un ) 45 R A AR AR . AR ARSI S5 S0 S xCRT 7 BT TR Tstart measure 88

Device Startup: (Vcc crossing MIN threshold specified in the ROC
table)

Sleep Mode Wake-up & Sleep Mode

Tstart_powe r_up

Tgois leep

ﬂ

Tstart_sleep

Stand-by (Trigger) Mode

U

T

startim easure

Continuous Measure Mode

& 6-10. TMAG3001 - HE %

% 6-6 SLx T TMAG3001 SR TR,

h

* 6-6. T/EER
TAERER RETIRR Tyl F P 2 Aas REHFEE R
pusalllf=vi v HEEIE x. y. z MBGRERE |2 =
o s 5 120 I A T

ARt izgg{giﬁ%x I°C 2 I B B

HFERIAIBE S 1ms. 5ms. 10ms.
" . DUREE H TR b el AT B sy | o 15ms. 20ms. 30ms. 50ms. 100ms.

MR AIERR B z FhE R R a = 500ms. 1000ms. 2000ms. 5000ms #1
20000ms.

BENCRER PRI E W E | HAR | a 32 1) 8 2 AT D) P B AR A e S B

IR ER e - = B HRASE AN SRR 0 A 1 BRI B
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6.5 JmiE
6.5.1 12C 1

TMAG3001 HA —MrEXUE 12C 8210, %88 1V 7E £ 6] 2 28 2E 0 3 ) R 04T I B 8O Tt B IR &S . 12C
2 LA H bR a8 — AN sl |, T IX 2 F— 12C ML ERgHAbL HARSSIE . W% B bR thre 3 shint 7
BT E AR B ST N . 10 5 75 15 ) 25 U7 ) ELAG I — 25 A7 28 MU bk ) H BR 2844 10 P9 30 25 A7 S B I e . —
N UE —AREZ T BABUEIEIE 2785 . 75 12C HES UGN | Hish a7 2w e 2
BTSSR B e, DAR k45 AR S h W k. W R AR AR 12C SRRk, SRR 1 A S ST R A
e R, TMAG3001 1A IMHz FfE S E sl % .

YIFE 12C 2 0 i AT B (SCL) Al 47 8dE (SDA) £k41pk. SDA #il SCL éﬂ‘é%‘ﬂ%éﬁiﬁﬁtﬁ%ﬁﬂ%ﬁﬁ%ﬁ FLJR
RS RIBHAE H 12C £k LS AE LGB SRR E . HRELVEANEE | 1525 12C L4 o PH 2858
%% RAEMBLAT B NRER |, A fe)ash e, wREEIEEME smwm&l%%ﬁm%$ A
%&? STRIRES o

PR 242 &35 ) H br e 0 — Bd A

1. R s AR ) AR SR AR EE
o PEBIEROR B RO AR BN B AR AR AT Tk
© IEHIERRE SR RIS R A AT A5 SO BN HARER S -
o PEHESROE A A H AR AR HR -
o PEHESAOE A DU ISR A b AR

2. M%?ﬂ%mgﬁﬁi&ﬁﬁﬁ%ﬁmﬁ%

PRI RS BOE — D R BRI B bR A& a8 #EAT Tk

o PSR AR ROE TR SR 1A A7 A DL SRS H bn A 36 4%
o PR EAR ROE AN ELR SRR IR B AR AOE AT I
o PSRRI H AR AE A I B
o PSR DU IR AR R AR A

T ' Data Transfer ' T
START STOP
Condition Condition

B 6-11. J3 shffE Ik &R X
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SDA line is stable while SCL line is high

4 A

ACK

e e e —_—
e e — — —

MSB Bit Bit Bit Bit Bit Bit LSB ACK

Byte: 1010 1010 (AAh)
& 6-12. frfE%y

6.5.1.1 FHML

TMAG3001 S5 I e Hiefigh e SR R BT e e RZAL TN A K AR 27 A7 4 UL AR 58 1 T Aol AR e e o 4221
TG IR 7 AL A A A R AT ML

K 6-13 B 142w A7 28 A 4

Controller controls SDA line

Target controls SDA line

Register Pointer Address (N)

N
- )

T |P6|P5|P4|P3|P2|P1|PO| A

Conversion Trigger  ACK from Target
K 6-13. =HIF 7R

24 R 15 Copyright © 2024 Texas Instruments Incorporated
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6.5.1.2 plLEHF

WA B bR A R I TN B AR BRI EE R SR E S N H RS ) B A A R SE R

AL HbR e A I B, P EEEE , LR REE S B2 — BB R I% A i 85 RS . 41
FLAE BB NIREAEA |, AIMTHER B AR HATAESS

I2C_RDI[1:0] 1 CRC_EN # & n] LiME ik 12C S HE % AT 720, Wbl R &35 fi~. 24 12D_RD[1:0] # &4 Oh
8¢ 3h i, REEAE I bRUE 12C 32E. 13 12C_RD[1:0] & & v 1h 8¢ 2h |, M) K G480 A AR S 35 B A 4

W B A B S 2 AN ARSI SRR IR [E] O0h. 5 55 4% 3 1) 1) 4 B B e/ e s — IR 2 e AR Ak

6.5.1.2.1 =i@iE PC 5

HEAE 1PC B FHHTE N, Bl SAE ML DRIE NP REM , W B bsa bk L& 5 E N Ob s —10r
(RW i) , BMER—KEN. HIsMTHA , Saismss e cnEgmd. e, BhETdm Birss itk
P A AR AU |, BB OR TE FTA L B RO | A DUE R R R b . SRR EE AN TS A
I AT A MR

|:| Controller controls SDA line

|:| Target controls SDA line

Target Address Register Pointer Address (N) Data to Register N Data to Register N+1
A A A A

/4 A /4 A
|s |A6|A5|A4|A3|A2|A1|A0| 0 | A|—| b |P6|P5|P4|P3|P2|P1|P0|A|—|D7|D6|D5|D4|DS|DZ|D1|D0|A |—|D7|D6|D5|D4|D3|D2|D1|DO|A

START R/W

ACK from Target Conversion Trigger ~ ACK from Target ACK from Target ACK from Target

Data to Register N+2 Data to Register N+3
A A

N N\
D7|D6|D5|D4|D3|D2|D1|DO|A|—|D7|D6|D5|D4|DS|D2|D1|D0|AlPl

STOP

ACK from Target ACK from Target

&l 6-14. i34 I2C 5 A
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6.5.1.2.2 BA H#BA

TMAG3001 SCHREEH # 12C S A4 X v RN AL E 2 A3
|:| Controller controls SDA line

D Target controls SDA line

General Call Address Register Pointer Address (N) Data to Register N Data to Register N+1
A N A A

/ N / N C N C N
|s | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0|A|—| T |P6|P5|P4|P3|P2|P1|PO|A|—|D7|D6|D5|D4|D3|D2|D1|DO|A |—|D7|D6|05|D4|D3|D2|D1|D0|A

START R/W

ACK from Target Conversion Trigger ~ ACK from Target ACK from Target ACK from Target

Data to Register N+2 Data to Register N+3
A A

A /4 A
D7|D6|D5|D4|D3|D2|D1|D0|A|—|D7|D6|D5|D4|D3|D2|D1|D0|AlP|

STOP

ACK from Target ACK from Target
&l 6-15. @RI #% 1°C B

6.5.1.2.3 #37H 12C 2HL

T EEHGRAE |, RS A AR, JRER RIW {13 E Y Ob (1 HARMIE (R — RGN ) « HEFHNSA
TR, R R IE TG FA A A LR 25 A7 de fa e o A ) 75 . R AA LG EHERRES | FlR RIW
v BN 1b B E bR ML (R —IREEEL ) o $EHER kS AR Bl bkl (BRI SDA £, LAME H bR asfFrl LAk
EHE . AR T ITEORIN | R 10 AR SR AIE A ACK , s Hnasfhe Clsmas , WHRICE 2 H
o PEHIECRITUNN 78S , 205 NACK , [ Hiraefhki&fES | 1585 IR SDA 2. 4k
JEa Rk MEIR A
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l:, Controller controls SDA line

l:, Target controls SDA line

Target Address Register Pointer Address (N) Target Address

|S|A6|A5|A4|A3|A2|A1|AO| 0|A|—| T |P6|P5|P4|P3|P2|P1|P0|A|—|Sr|A6|A5|A4|A3|A2|A1|AO| 1 |A

!

START R/W Re-START R/W

ACK from Target Conversion Trigger ACK from Target ACK from Target

Data from Register N Data from Register N+1

Al Al

D7|D6|D5|D4|D3|D2|D1|DO|A|—|D7|D6|D5|D4|D3|D2|D1|D0|NA| P|

STOP
ACK from Controller NACK from Controller
& 6-16. A77E 12C 32EX ( 25F CRC)
|:| Controller controls SDA line
I:l Target controls SDA line
Target Address Register Pointer Address (N) Target Address

4 N 4 A 4 N
|s |A6|A5|A4|A3|A2|A1|AO| O|A|—| T |P6|P5|P4|P3|P2|P1|P0|A|—|Sr|A6|A5|A4|A3|A2|A1|A0| 1 |A

START RW Re-START R/W

ACK from Target Conversion Trigger ACK from Target ACK from Target

Data from Register N Data from Register N+1 CRC Byte
A A A

~
D7|D6|D5|D4|D3|D2|D1|DO| A |—|D7|D6|D5|D4|D3|D2|D1|D0| A |—|D7|D6|D5|D4|D3|D2|D1|DO|NA| P|

STOP
ACK from Controller ACK from Controller NACK from Controller
& 6-17. t37 12C 28X ( JEH CRC)
Copyright © 2024 Texas Instruments Incorporated TR 15 27
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6.5.1.2.4 16 PrEHE AT 12C RBLATS

24 12C_RD[1:0] = 1h ( & T MSB 1 LSB %4 ) i} , TMAG3001 fo¥FFH F' G5 B2 A7 s s |, 0 7 ) #5 1)
FA T SN B TR ST . )8 2 AN EIER |, R X fl, Y . Z #if0 Conv_Status M Ki%k. 4
FA WM AA PR | 2T 2 1R T A gkt

75 16 A A i a4, 7E/B T CRC I, 2 AR RIE =/ MEIE M EE . WREAH T CRC , NP HIAE
H.

I:l Controller controls SDA line

I:l Target controls SDA line

Target Address Data from X_Result_MSB Data from X_Result_LSB Data from Conv_Status
A A A

s N |4 Y 4 Y |4 A
|s |A6|A5|A4|A3|A2|A1|A0| 1 |A |—|D7|D6|D5|D4|D3|D2|D1|DO| A |—|D7|D6|D5|D4|D3|D2|D1|DO| A |—|D7|D6|DS|D4|DS|D2|D1|D0|NA| P|

START R/W STOP

ACK from Target ACK from Controller ACK from Controller NACK from Controller
&l 6-18. 25 CRC. JGH X Bhiff 16 fr¥fii i 12C 1My &
I:I Controller controls SDA line

|:| Target controls SDA line

Target Address Data from Y_Result_MSB Data from Y_Result_LSB
A A

|S |A6|A5|A4|A3|A2|A1|A0| 1 |A |—|D7|D6|D5|D4|D3|D2|D1|D0| A |—|D7|D6|D5|D4|D3|D2|D1|DO|NA

START R/W

ACK from Controller ACK from Controller

ACK from Target

Data from Z_Result MSB Data from Z_Result_LSB Data from Conv_Status
A A A

D7|D6|D5|D4|D3|D2|D’I|DO| A |—|D7|D6|D5|D4|D3|D2|D1|D0| A |—|D7|D6|D5|D4|D3|D2|D1|D0|NA| P|

STOP
ACK from Controller ACK from Controller NACK from Controller
B 6-19. ZH CRC. J3H Y M Z #pf 16 ArEHEM 12C A4
28 R 15 Copyright © 2024 Texas Instruments Incorporated
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l:l Controller controls SDA line

D Target controls SDA line

Target Address Data from X_Result_ MSB Data from X_Result_LSB Data from Y_Result_MSB
A A A

f—)% /- N /- N /- N
|F|A6|A5|A4|A3|A2|A1|AO| % | AHD7ID6ID5ID4ID3ID2ID1IDOD7|D6|D5ID4ID3ID2ID1IDOD7|D6|D5|D4ID3ID2ID1IDO

START RW

ACK from Target ACK from Controller ACK from Controller

ACK from Controller

Data from Y_Result_LSB Data from Z_Result_MSB Data from Z_Result_LSB Data from Conv_Status

A A A A
/- Y /- Y /- Y /- Y
D7|D6|D5lD4lD3lD2lD1 lDOD7|D6|D5lD4lD3lD2lD1 lDOD7|D6ID5lD4lD3lD2lD‘! lDOD7|D6ID5lD4lD3lD2lD‘! lDOlNAl P |
!
STOP
ACK from Controller ACK from Controller ACK from Controller NACK from Controller
& 6-20. 28] CRC. J5H X. Y M Z %6 16 AL EIEAT 12C iREUA 4
SRR T EA CRC Y X Bl , HS FH A0 Ay 38 T8 K A5 AR R] B 3 910 s 2K
I:I Controller controls SDA line
I:I Target controls SDA line
Target Address Data from X_Result_MSB Data from X_Result_LSB
A A A
) 4 ) 4
|S A6|A5|A4|A3|A2|A1|A0 1|A D7|D6|D5|D4|D3|D2|D1|DO A D7|D6|D5|D4|D3|D2|D1|DO NA
START R/W
ACK from Target ACK from Controller ACK from Controller
Data from Conv_Status CRC Byte
A A
) 4
D7|D6|D5|D4|D3|D2|D1 |DO A D7|D6|D5|D4|D3|D2|D1 |DO NA| P |
STOP
ACK from Controller NACK from Controller
/& 6-21. 5l CRC E/5 A X Bl 16 AL BRI 12C LHard
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6.5.1.2.5 8 frEHR A 12C B4

4 12C_RD[1:0] = 2h ( SUEM T MSB Hidt ) B, TMAG3001 FuvF i 7 45 545 17 9 rh e L | 6 76 0 s 2 17 2%
TS ARV EBAEARE . e AV BIERT | S48 X B, Y S, Z %0 Conv_Status OIF K% . M3
SEIEMAR I |, 12003 2 1500 7 71 b

15 8 BIAUHR M BIAT &, )5 T CRC I, it LA JRi% = MBIl gl . WA T CRC, IR 1 &
.

I:l Controller controls SDA line

I:l Target controls SDA line

Target Address Data from X_Result_MSB Data from Conv_Status
Al Al Al
A 4 A 4
S A6|A5|A4|A3|A2|A1|AO 11A D7|D6|D5|D4|D3|D2|D1|D0 A D7|D6|D5|D4|D3|D2|D1|DO NA|P|
START R/W STOP
ACK from Target ACK from Controller NACK from Controller

&l 6-22. 28/ CRC. B A X HiRf 8 Az i) 1°C EH A7 &

I:l Controller controls SDA line

I:l Target controls SDA line

Target Address Data from Y_Result_MSB Data from Z_Result_MSB Data from Conv_Status
A A A

s N |4 Y 4 Y |4 A
|s |A6|A5|A4|A3|A2|A1|A0| 1 |A |—|D7|D6|D5|D4|D3|D2|D1|DO| A |—|D7|D6|D5|D4|D3|D2|D1|D0| A |—|D7|D6|D5|D4|D3|D2|D1|D0|NA| P|

START R/W STOP

ACK from Target ACK from Controller ACK from Controller NACK from Controller

& 6-23. 285 CRC. 3 Y 1 Z &k} 8 Ar¥dE sy 12C i iv 4

30 FER R 7% Copyright © 2024 Texas Instruments Incorporated
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I:I Controller controls SDA line

|:| Target controls SDA line

Target Address Data from X_Result_MSB Data from Y_Result_MSB
A A

N
|S |A6|A5|A4|A3|A2|A1|A0| 1 | A |—|D7|D6|D5|D4|D3|D2|D1|D0| A |—|D7|D6|D5|D4|D3|D2|D1|DO|NA

START R/IW

ACK from Target ACK from Controller ACK from Controller

Data from Z_Result_MSB Data from Conv_Status
A A

D7|D6|D5|D4|D3|D2|D1|DO| A |—|D7|D6|D5|D4|D3|D2|D1|D0|NA| P|

STOP

ACK from Controller NACK from Controller

Bl 6-24. 22F] CRC. JBH X. Y M Z #iFt 8 A 3dE M 12C B ar &
NE7R T EA CRC 1Y X #h , 1H 3 FH AO L Ath e 8 4 F AR [5) 10 7 20 A% =X

I:l Controller controls SDA line
I:l Target controls SDA line

Target Address Data from X_Result_MSB Data from Conv_Status CRC Byte
A A A

s |4 Y 4 Y |4 A
|s |A6|A5|A4|A3|A2|A1|A0| 1 |A |—|D7|D6|D5|D4|D3|D2|D1|DO| A |—|D7|D6|D5|D4|D3|D2|D1|D0| A |—|D7|D6|D5|D4|D3|D2|D1|D0| A | P|

START R/W

STOP
ACK from Target ACK from Controller ACK from Controller ACK from Controller
K 6-25. J5F CRC EL/SF X #int 8 Ar¥dfi) 12C BEHfird
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6.5.1.2.6 12C izH{ CRC

TMAG3001 7 I12C BSHUHE SRl i) CRC. CRC ik CRC_EN 75 f7#sfi/a . CRC f&XfH 12C {5zH 7Y
Y A R AT N . CRC 5 BAEASIR F T 2 F I RIE . MG Z I x8 + x2 + x + 1 4. ¥4 CRC

A4 FFh.
AMEFI AT 230k iHAE CRC

d = H¥EHi N |, c = ¥4k CRC (FFh)

newcrc[0] = d[7] » d[6] * d[0] * c[0] * c[6] * ¢[7]

newcrc[1] = d[6] » d[1]  d[0] * c[0] * c[1] * ¢[6]

newcrc[2] = d[6] * d[2] » d[1] * d[0] A ¢[0]  ¢[1] * ¢[2] * c[6]

newcrc[3] = d[7] * d[3] * d[2] A d[1] * c[1] * ¢[2]  ¢[3]  c[7]

newcrc[4] = d[4] » d[3] * d[2] * ¢[2] A ¢[3] A c[4]

newcrc[5] = d[5] » d[4] A d[3] * c[3] * c[4] * ¢[5]

newcrc[6] = d[6] » d[5] * d[4] * c[4] * c[5] * ¢[6]

newcrc[7] = d[7] » d[6] * d[5] * c[5] * c[6] * ¢[7]

PAR R JE 7R 7 T & Rty N TH 5
12C %45 00h : CRC = F3h

I2C ##% FFh : CRC = 00h

I2C ##% 80h : CRC = 7Ah

I2C ##% 4Ch : CRC = 10h

I2C ##% EOh : CRC = 5Dh

12C %4/ 00000000h : CRC = D1h

12C ¥4 FFFFFFFFh : CRC = OFh

CRC 775 :

(1)
)
©)
(4)
®)
(6)
(7)
8)
©)
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6.5.2 e X
6.5.2.1 LRSS

Xo Y R Z wAt Es A LL 16 A — bl (i A AR A ROETE 1) _Result MSB A1 _Result_LSB # #4531 . 16
f Xo Y. Z WAL G E R RS IR T X _Result[15:0] FIZR B8t . X Ti%3& , HSEAE NG = A,

Y_Result[15:0] 1 Z_Result[15:0] FI%f 4 XA . B MEHTEEI LSB K/NA

* 40mT : 1.19047619uT/LSB

* 80mT : 2.380952381uT/LSB
* 120mT : 273LSB/mT
* 240mT : 241LSB/mT

2 6-7.16 i X\ Y. Z Wi RRasBmts =

W37 (mT) X_Result[15:0]

Vi = 40mT B = 80mT JilE =120mT | EE =240mT k] WAy ail
-39.009 -78.019 -120.029 -239.182 1000 0000 0000 0000 8000h
-19.504 -39.009 -60.014 -119.591 1100 0000 0000 0000 C000h
-0.001 -0.002 -0.003 -0.007 1111 111 1111 1111 FFFFh

0 0 0 0 0000 0000 0000 0000 0000h

0.001 0.002 0.003 0.007 0000 0000 0000 0001 0001h

19.504 39.009 60.014 119.591 0100 0000 0000 0000 4000h

39.008 78.016 120.025 239.175 0111 1111 1111 1111 7FFFh
6.5.2.2 Jil 16 KA I

TMAG3001 Kl il B H-Ki (L 174% 7E T_Result_MSB 1 T_Result_LSB 77 {7 #%f] Temp_Result[15:0] ‘7-EtH. 16
IR EE B b SRR T L 16 AL HERI NG4S U IE R A 8 SLaF Fas PRI o X Tk, THE U/
BOSE =47, Hdls vl LhZE A MSB R LSB #4745 LA 16 Arig Ui 2R | hnf LUl MSB 277745 A 8 fifk ki % .
X 16 A AT CME A AR 10 SRS R IR ( ARIREEA AL ), TR T 8 GLBuE |, TRMER R
11 RIS AR ( AR AL ) .

Temp_Result[15:0] - TApc_To

7= Tsens_To + TADC_RES (10)
Horp
o T RMERRE , IR A HRAL.
* Tsens 1o /9 25°C
* Tapc_res /J 58.2LSB/°C
* Tapc 1o N 17512
* Temp_Result[15:0] & ifil & 7 17 # i 12t il {E

256 x <TADC_T - %Sglt[mﬂ)
1= Tsens To + TADC_RES (11)
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F* 6-8. 16 AR EHIEKR N

ERE Temp_Result[15:0]
(°C) i +753EE
-40 0011 0101 1010 0001 35A1h
-25 0011 1001 0000 1010 390Ah
0 0011 1110 1011 1001 3EB9h
25 0100 0100 0110 1000 4468h
25.02 0100 0100 0110 1001 4469h
85 0101 0001 1111 1100 520Ch
125 0101 1011 0000 1100 5B0Ch
6.5.2.3 BfE BRI At 1EIL

W FHE , TMAG3001 W RASTfifh e — 3T ERIE. & 69 R TH TR EMIE AR F A0 E
MAG_GAIN_CH 1 ANGLE_EN[1:0] 7 F T % & v 38 2515 o i & 4R e il iE . Sensor_Config_4 &F 28T
74 3R IE ) Gain_Config , L 8 fifE#E K.

* 6-9. A TR B HARIEN T rB®RE
FIMmaMm ANGLE_EN =1b H THR_SEL =00, 01 5k 11b |84
B IR AR A 42
Gain_Config[7:0]

Sensor_Config_4 fic & i1 Sensor_Config_2 2 /7a%

MAG_GAIN_CH F1 ANGLE_ENI[1:0] 1 5E X
RGBS 2 — 2

Gain_Config[7:0] = ME M H K EZFRS , ZMEANT 0 1 1 ZE. Gain_Config[7:0] #1 LSB K/NA
0.00390625. fFlln , % TMAG3001 W73 K437 20mT , I BA#iH Gain_Config[7:0] #%& 80h , 25 &E K
0.5, M| X_Result f145 FEH A 10mT.

2% 6-10. 1 £z Gain_Config FiE# =

Gain_Config[7:0]
H¥25 (mT/mT)
— 3t it

0 0000 0000 00h
0.00390625 0000 0001 01h
0.25 0100 0000 40h

0.5 1000 0000 80h

0.75 1100 0000 COh
0.99609375 1111 1111 FFh

B, B 6-26 Eox T Gain_Config7:0] % 17 v ¥ B £ IE 5 # Mh 37 W P2 o A ki 1) 3 35 A0 A A
ANGLE_EN[1:0] % £ 85 L B B i Lo Wit Gain_Config[7:0] %7 7745 B B Jy 00h , JUJAE F T ide i itd 1) 34 2 A2 1
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Magnetic field, B (mT)

A
A
, Ve - BX
/ A - = BCORR
/ X
P Angle (degrees)
ACORR \ /
\ /
N 7/
~ -~
\J
\J

&l 6-26. FifERASHEE RALIE

6.5.2.4 BER B IE
TMAG3001 33550 — G Rtk AT A A% 1 o
K 6-1. AT EMRBHNEERTREE

ANGLE_EN[1:0] = 1h. 2h B 3h B% .
EEGCEL THR_SEL[1:0] = Oh. 1h 5 3h HEIFiEEz% | B0
Sensor_Config_5 Offset_Config_1 BEE BNl IE R m S
Sensor_Config_6 Offset_Config_2 W E AN EIE WS

TR IE L 8 fr — BEf A% X AE k. 8 ArrifL B m A% i IE Bl i R T Offset_Config_x MRl , Hr
X AL — ANl EE T AMEIE . 2R R NS =z, Offset_Config_1[7:0] #1 Offset_Config_2[7:0] i) %4
W& AAANR . BEMEATERIE) LSB R/ANA -

* 40mT : 51.2LSB/mT

* 80mT : 25.6LSB/mT

* 120mT : 15.3985LSB/mT
e 240mT : 7.70LSB/mT

R 6-12. 8 ArptfE B MR IEEIERE R

RS (mT) Offset_Config_x[7:0]
JuFE = 40mT Jif =80mT | JEE =120mT | V5 =240mT 3k S WAyl

-25 -5 -8.313 -16.625 1000 0000 80h
-1.992 -3.984 -6.624 -13.248 1001 1010 9Ah
-0.019 -0.039 -0.065 -0.130 1111 111 FFh

0 0 0 0 0000 0000 00h
0.019 0.039 0.065 0.130 0000 0001 01h
1.992 3.984 6.624 13.248 0110 0110 66h
2.480 4.961 8.248 16.495 0111 1111 7Fh

BN, R € Sl R AR RO I WA 09 2mT |, MIRAEAI N Offset_Config_x[7:0] o7 B A 4 A % £ I {H
-2mT.o AR AL N TS S5 BB 2 /T ( B2 Jm ) i B I . A% Es fILFEAF /£ ANGLE_EN 77 /7
e P BB E Lo R IR ALIERT | XL AL IE & A7 2 BB B N E .
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6.5.2.5 & /ZFNEEEX

TMAG3001 £ #i4E Angle EN[1:0] ¥ & , A F — %F w1+ 55/ B .

13 £ Angle Result[12:0] 1 7 it £

Angle_Result_MSB #! Andle_Result_LSB # f7#% 1. s X2 L5 ME1MHE , LSB K/ Jy 0.0625°. TH &R

TR AR
#* 6-13. 13 A EHHER R
Angle_Result[12:0]
AE (°) — =
— 3k waY:iil

0 0 0000 0000 0000 0000h
0.0625 0 0000 0000 0001 0001h
90 00101 1010 0000 05A0h
180 01011 0100 0000 0B40h
270 10000 1110 0000 10EOh
360 10110 1000 0000 1680h

76 B it 5 W 1A, Magnitude_Result[7:0]

¥ BT 13 % &= IR FE A7 g /£ Magnitude_Result

WA A .

Magnitude_Result[7:0] & — N ERF 516 , H LSB K/NER T2 TE R . T RS R/N IS 3 4.

* 40mT : 3.281LSB/mT
* 80mT : 1.640LSB/mT
* 120mT : 1.066LSB/mT
* 240mT : 0.535L.SB/mT
XY A BETI R R A L EBE A 360° Il &7 Fl Y PR AR E -

% 6-14. 8 (KA

TEE (mT) Magnitude_Result[7:0]
JaF = 40mT JaFE = 80mT JilE =120mT | J5F =240mT e il WAy ail
0 0 0 0 0000 0000 00h
0.304 0.609 0.937 1.868 0000 0001 01h
4.571 9.142 14.065 28.029 0000 1111 OFh
37.7904 75.580 116.278 231.708 0111 CC00 7Ch
77.714 155.428 239.120 476.496 1111 1111 FFh
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6.5.2.6 A5/ EWBRIE

TMAG3001 3¢ 5 X — XF W i i 47 M B A IE Ok W0 B 3k vl , T #2228 )5 7 2B I WG A i 8 iR % .
THR_CONFIG_3 & ffasfifitmfe (. XL MBRIEF AR AEEENE. ERAMERERIE | N
Angle_Offset EN £z By 1h. &KL FENITIE Angle_EN[1:0] #7442 B & 5 L. Angle_Offset_DIR

S PLANIN B2 A M AL EL I Th BE -

TMAG3001 8EfE LL 1°/LSB HI 4 #F R IE +255 FE HI A EEmFS .

* 6-15. HTEREARMBRIENSFFaTRIRE

X TS THR_SEL[1:0] = 1h 5% 3h B [ & 788504 L]
THR_Config_3 Angle_Offset[7:0] ¥ B AR INE) Angle_Result[12:0]. #A¥
AL HEEE R 1 B
# 6-16. 8 fLf EMBHIEER
. Angle_Offset[7:0]
A () — ] WAyl

0 0000 0000 00h
1 0000 0001 01h
90 0101 1010 5Ah
180 1011 0100 B4h
255 1111 1111 FFh

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TMAG3001

RRXXrRE 37

English Data Sheet: SLYS053


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com.cn/cn/lit/pdf/ZHCSR44
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR44A&partnum=TMAG3001
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com/lit/pdf/SLYS053

13 TEXAS

TMAG3001 INSTRUMENTS
ZHCSR44A - NOVEMBER 2023 - REVISED MARCH 2024 www.ti.com.cn
7 LR ANSE

#IE

LUR BB 2 BE BANE T TI e, TI AR R e vk . T % 2 e e o2
EEHAE, PURRAEAINS B S AR A RS RE

71 MNAER

711 B RBUEIEIN

TMAG3001 EAH A1 Fl A2 AN REUZ IR, 53 mT I & By 75 fd e 2 R V5 B i e i TMAG3001 REZIETT , M
R HeHbd Kk ADC % A\ .

5 PR BRI AR INEEAR AR EE | ROST B K A R A A I 25 o 7 R J S P 3 v ] LS S U A EAS R , R NG
T i 6 REAA ) B0 T S R B K .

7.1.2 R IATIE B #Me

TMAG3001 i 42 B 7F B A2 MAG_TEMPCO 25 17 2317 T 48 52 (K JULANRE AR (1) 7 ) T FE L A% . Bt 5 R B2 T
WK A RN (B,) 18 2 ksb ; 4T NdFeB itk |, I ERTHE 1°C , BN 20D 0.12% , mixf T2k
FURRIA | IRJERTHE 1°C , BRI 0.20%. WA T EIRFRERME | I MAG_TEMPCO & &N
RINMH 00b.
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7.1.3 R ER
4 MAG_CH_EN Fll CONV_AVG FfEsefi B , W LR Z R 5 %,
7.1.3.1 F4L5#H

%4 Operating_Mode[1:0] # &} 2h K , ALK TMAG3001 # & AES SN, B 7-1 Bor TN ES R
Bl NWEA WL R EE. B0 | B E R I o, JFUEER R EE . 2520, ADC UG 5
OB AP TEA N 5 SR A7 . 24 ADC AR AR FR3E — N REVEREARET | Tiefk Hn] DT IR AL B 55 — AWk
PEREAR . EMEEEUT | OB e 4T G I #02 SR R B 308 R FEER A TAME R A%

1

HALL Spin & X-Axis X-Axis
Integration
ADC Temp X-Axis Temp X-Axis
T LX)
Initiate ~ Start Convtime  Start next
»
Time

OPERATING_MODE = 10b, MAG_CH_EN = 0001b, CONV_AVG = 000b

pls

HALL Spin & X-Axis X-Axis X-Axis X-Axis
Integration
ADC Temp X-Axis X-Axis Temp X-Axis X-Axis
LN )
Initiate ~ Start Conv time Start next
»
Time
OPERATING_MODE = 10b, MAG_CH_EN = 0001b, CONV_AVG = 001b
Estart_measure™——~
HALL Spin & XeAXis Y-Axis 2-Avis X-Axis V-Axis 2-Axis
Integration
ADC Temp X-Axis Y-Axis Z-Axis Temp X-Axis Y-Axis Z-Axis
eoe
T T 7Y
Initiate ~ Start Conversion time Start next
>
Time
OPERATING_MODE = 10b, MAG_CH_EN = 0111b, CONV_AVG = 000b
& 7-1. SR BAER
: U ot
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7.1.3.2 fi R ¥

TMAG3001 37 ##7f Operating_Mode[1:0] ¥ & A Oh i #EAT fil /& # #e . filk FAE AT 12C A4 B INT 1
o B 7-2 JER T IR . X ALRES . Y ALK Z A% S S I () firh 2 S o1

tstartﬁmeasurej
_ T;

Tif

S

HALL Sp".‘ & X-Axis Y-Axis Z-Axis
Integration
ADC Temp X-Axis Y-Axis Z-Axis
Trigger Start Conversion time

»

Lad
Time

B 7-2. BEARRERG. X AREGE. Y RRESN Z 2R 1ok B

7.1.3.3 y/FEREE

TELaXT MR, TESRE 250N AL BE 5 |, AR S RSB0 A B . 7R R a)am o [F) — 15 5 B
ST B 27 A T Bl N 22 . TMAG3001 324500 [ RS i ok il Rt 2. W 7-3 R T
—AFH, Fodt MAG_CH_EN # B4 Bh il XZX Hfi. 7iF2at 12 BoR T X Al Z A 1 88500 1 0F 1] A
Ao

_ 1 t+tx2
= 2

tz (12)

Horp
o oty tz b B XS Zy XARIEREREE SE I TRk, aniEl 7-3 e .

HALL Spi
AL Spin & X-Axis Z-Axis X-Axis
Integration
ADC Temp X-Axis Z-Axis X-Axis
A T T
ta tz tx2

& 7-3. XZX W5 iEH:

TMAG3001 [T H X, Y (BIEREF KT Z AR REL B2 W . Oy [R5 SRR AT 0 R 4R 9 20 3 A% Sk 2 S d
I AR A — 2K AR TR AR BRI A IR 7, & XZX B YZY B o R
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7.1.4 BSRERE

TMAG3001 A [a] i) %o BAN i 5l 22 AN il d- AT WG AR PRAE RS 75 . 24 THR_SEL[1:0] &% & A 2h I, 84 rllic B %t X, Y
N Z a2 1 R

%% 7-1. THR_SEL[1:0] = 1h W A& R AR E R AN E

AR EIR THR_SEL[1:0] = 1h I} [ & 7£82 54 B

THR_Config_1 X_THR_LO W B X A R PR
THR_Config_2 Y_THR_LO BB Y I A R TR
THR_Config_3 Z THR_LO WE Z @I TR

% 7-2. THR_SEL[1:0] = 2h H Angle_EN[1:0] = Oh KRG AR SRR E

FBAR THR_SEL[1:0] = 2h E. Angle_EN[1:0] = 0h | i8]

I 257 25 1 42
Sensor_Config_4 X_THR_HI BB X B IE R RE R
Sensor_Config_5 Y_THR_HI WHE Y BIE R RE FR
Sensor_Config_6 Z_THR_HI WHE Z W e LR

FENEBRE _EBRANRBR S 8 o7 — Rl idE , BRI B AT REVE Iy 2128 B L FRATER (E T BRAR AT AL 5 o
R BEBLE DY Oh , WIABEAT BB L. T AT A2 13 SRiH 58 XOsTE i B (T R
Threshold (mT) = %I{;IFI(U X Magnetic Range X (1 + X_Y_RANGE) (13)

wan , wFF A1 BBEERA , BRIAREZ TG E N #40mT. 5% X Y _RANGE = 0 H THR_SEL = 10b , X ¥+
THR_CONFIG_1 H I R{EL & 0000111b , X iEiE RE FR L FARS

X Low Threshold (mT) = 25 X 40mT = 2.1875 mT (14)
Kl 7-5 FE 7-5 JBoR T 43T ART . 18t G X Ta) gk N 37 [X 1) B A PRAE S8 SCRS I A (R s 3 o 2R
WA R AE B R B B2 X35, WU SRR AR B OB I e 4 iy Ak 222 Bl R 7. MAG_THR_DIR #F A7 # A0 A B T ik £
BAZ X[ H Y R X 3o AR BRABAS 2 0T CAZERF ML 3% 252 Blnga LRI B HIR, T AR A X R AT -

Out of range XChHighThreshold — — — — — — — — — — — — — — — & N —————
XChHighThreshold = — — — — = - - - - e e o S = — — — —

X Magnetic Field
X Magnetic Field

X Ch Low Threshold - — — — — & — — = — — — =
XChLowThreshold - — — — =g — — — — — — — = =L —

Out of range

Interrupt *I H H H H 7 H H
o w m

Time.

/& 7-5. MAG_THR_DIR = 1b. THR_SEL = 10b.

B 7-4. MAG_THR_DIR = Oh. THR_SEL[1:0] = 2h, i
INT_STATE = 1h R iREAIRfE2 XA INT_STATE = 1b R T R TR E
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7.1.5 lBERRERE

W e E 9 ANGLE_EN it ff JE i, TMAG3001 & FH @ 25 R AR A 25 o 46 5% W4 3 10 K /N A7 i 7
MAGNITUDE_RESULT &FF#% . %4 THR_SEL[1:0] % &} 3h i , o] LUK S8 (F e B A TR REA . BT

e P2 PRAELAS: £ (0 7 A7 R IC L 7 1 8 P B PR AR 2 1) A A7 S P B
R 7-3. AT RERERENFFHLE

YR LA THR_SEL[1:0] = 3h B {75 54 P B
THR_Config_1 M_THR_LO WEIR R A RE R IR
THR_Config_2 M_THR_HI ihe 2L R A T ) BB R

e R ERRAN R 8 ey, BMESI ARV REVE DN O %8 255, BRAE L FRANEI(E T FRARAT LA SL | . iR

BIE B E Y Oh , MIANZEAT BRE LR

B 7-7 R 7-6 JRon 7 e T ART AR R X TR MIEE R [X R B 0 PR R AR 5 SCAS: I AR PR s il o 2R
Tism R AL B TR R B X3, U 3R R 3 OFT I 4 iy 4k 224 B . MAG_THR _DIR A A7 8800 A Bl T 35
A A2 SR H o X3k PEE RARLAG 5 AT AFE A L S50 it i A R T /R AR R AT

Magnitude High
Threshol

Magnitude —

Magnitude Low
Threshold

nterrupt

Magnitude High _
Threshold

Magnitude

Magnitude Low
Threshold

Interrupt

I

& 7-6. MAG_THR_DIR = 0h. THR_SEL[1:0] = 3h.
INT_STATE = 1h B IR RRE AR &

& 7-7. MAG_THR_DIR = 1h. THR_SEL[1:0] = 3h.
INT_STATE = 1h B FRARRRE AR X &

Time
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7.1.6 ARRERE

TMAG3001 B &R S IhEE |, B al H/EH ANGLE_EN & & T = Wl i A BT 5. 24 THR_SEL[1:0]
WEN 1h I, %28 0E v BB o A B UK. 24 THR_SEL[1:0] % & A 1h if , THR_Config_1 17784
A_THR_REF , THR_Config_2 73 A_THR_BAND. nJ UL{# fi th A_THR_REF & B 1) ffi B ) {2 5 v A1 e
A_THR_BAND 15 & 1 B E X (B R AL B A S IR AR A . v A BME A_THR_REF & 8 {7 gmhS4axt /& ( ik fr
IR) O, RN 2 BEILSB , B OKVEE Y 360 . A_THR_BAND /2 8 frgmidant M | ¥y 1 FILSB | &
KU Eik 180 .

TMAG3001
ZHCSR44A - NOVEMBER 2023 - REVISED MARCH 2024

R7-4 ATAHERERENFFHRLE

FRERER THR_SEL[1:0] = 1h R EAEER A4 BB
THR_Config_1 A THR_REF Y AR R S
THR_Config_2 A_THR_BAND wE

A LT o DX 4
THR_Config_3 Angle_Offset[7:0] BB e L s

S FEBRAEAS: AN A 2 PRAAL S XA B o 17 2405 A A B vt B T AR R R EE N A 2 X T I A7 32 PR A 5 S =
PRI SRS 0 A B R R £ B P (RO B R DX, D885 £ R UCRT IR) e 4k 275 i i . MAG_THR_DIR

A Ao (AT B T R B AE S Y R X 3

/
Angle ANG_TH_BAND Angle =
ANG_TH_BAND I

ANG_TH_REF
Out of range \/ \/

NI I ] 1NN

& 7-8. MAG_THR_DIR = 0h. THR_SEL[1:0] = 1h.
INT_STATE = 1h B £ B FRE R A

ANG_TH_REF
ANG_TH_BAND

Interrupt

INN

Time

&l 7-9. MAG_THR_DIR =1b. THR_SEL=01b.
INT_STATE=1b i ¥ £ B FREA XU &

7.4.7 FFRBER

TMAG3001 SCHFFE INT 51 L S 25 BT A BT GBI I /BT, R 20 58 SR, it 51
K B BT P H . 2SRRI BN AL TR A DA R e BRI R AR D) AR A SR I P O R 2
Fe BT R, U INT 51 BITE I3 T A e 4 sl A R A A A R At PG R o 28 P SRR 3 1 L 1) AR 1)
BN AR T A AL T, T RN i BB E B FRATTR IR , TMAG3001 J& ) F S il | i 75 26 It K (Y ol
Y. TR RN AL | SRR E A TR

Copyright © 2024 Texas Instruments Incorporated BRI GE 43

Product Folder Links: TMAG3001
English Data Sheet: SLYS053


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com.cn/cn/lit/pdf/ZHCSR44
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR44A&partnum=TMAG3001
https://www.ti.com.cn/product/cn/tmag3001?qgpn=tmag3001
https://www.ti.com/lit/pdf/SLYS053

13 TEXAS
INSTRUMENTS

TMAG3001
www.ti.com.cn

ZHCSR44A - NOVEMBER 2023 - REVISED MARCH 2024

7.1.7.1 ERH

TMAG3001 X IE #3741 51 A #ARGURE - %84 AT IE B 9 78 2406 = ANl b AR A — > R AN TT I BUR K IF % . ]
7-10 B T — N A UR B, For Bop SRORIF ORI TAE &, 78 T LAE il INT 5]k U) 4 21 S 38R
Bo Brp Fon M TAES , 5 Ti% LA A INT 5] BR3¢ TR . TMAG3001 A% 78 fir 47 kM 1 15 5
I H THR_SEL[1:0] £z &~ 2h B F{E 3D ®itEFF 5. MAME 3D WitETF e |, S pimiE 2 — s TIES (H
A 7E THR_Config1. THR_Config2 1 THR_Config3 t#ic & B FERIZE ) , W INT 3] < s SR 2.

A LA A THR_HYST 72k & B A 2R aR i AN 24 BTG e F (0 R 38 38 1 0 2 (R T S 1l 4B 545 Brp B, FF¢

FES PN A

BHYS

1

Va(l) <
! South

North
omr B Bor

& 7-10. #.4% 3D BT <

y
»
A 4

A

7.1.7.2 2RHFFHEA

B 7-11 B T — AW ot X on B, A 305 1E BAE B 5 R U . A e 7 i idk o R b R 4 i A
B BITEOL R A o EZIRAR , PR A AR R BB . Bop R JT RN TAE &, 75/ Ti% TAE i
INT SIS HORAS . Brp s S TAE A, E & T TAE AR INT 51 R [H 357 — A TARRES . i 5 8k
FF AR AR

INT

F
Bhys Bhys
<+ Va(H) <+
\ 4 1
A 4
<— > Va(l) < < P
< 1 1 | | > B
- | | | | e
North South
Bop Bre omT Brp Bop

B 7-11. £RFFR_ER
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7.1.7.3 Z2H

TMAG3001 %13 5 A il 2 AT w5 B AR A . S8 X Y R Z Gl B A S = RS, s R mT 46 v - i
R . 24 THR_SEL[1:0] 213 E A 2h i}, Sensor_Config_4. Sensor_Config_5 fil Sensor_Config_6 #7171 %%
ST RE XS Y M Z 3R BME LR (Bramper)-
MRS E NI AT, A DR [F] Rt v B R B PR . M AT RGEIE Y A A, TMAG3001 A H R 4
WA B B 7-12 BoR TONBGETERCE T BME EIRA AT ORI, B 7-13 BoR 7 EREC E N 2R
TEORBLA I (RS M hRE . AE IR | BE RS0 24 20 .

INT
A
Buvs Bhvs
Va(H) <> >
A
4
»
4
Valb) < i
< | | 1 >
< » B
North vl v South
omT Brr  Bop Braveer-Biys Brawper S0U
B 7-12. BoRBLHR I A BEAR T SR
INT
F
Bhvs Buys
4 Vo) PT
v A
r 3 rF 3
Yl ¥
<+« Vol A
<« L1 P L > B
| North I I I I I South
Bramper Bop Bre omT Brp Bop Bravper
Kl 7-13. BoREL Sl i &R e R
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7.1.7.4 55 ZHH*

TMAG3001 B4 kARt hae |, Kk el FIfEd ANGLE_EN & B (R R M IT55. 24 INT_Mode[2:0]
BN 5h I, %R R E NS5, THR Config 1 17287624 A_TH_REF , FTi& & f1 B 58 S 3 v 1)
f. THR_Config_2 Zif7#5 7824 A_TH_BAND , H T B M FEA SR ) BRIAE X 38, K] 7-14 BoR T 8RR
HAp Y MERNMmEST 6 TH_REF * 0 TH_BAND KT 6 TH_REF * 0 TH_BAND B, FFoeiin g i B oA SIERAS .
RIF A A XAET 0 ang_Hys W ERERHE , WIF 5% AR BN RWRIRAS . 18] 7-15 /R 7 2842 110 B 1
AR FIIR i FRT TR J9

ANG_HYSTl Hysteresis
Angle ANG_TH_BAND
Reference _ -y -
Threshold
(A_TH_REF)
ANG_TH_BAND
ANG HYSTI / Hysteresis
INT

Time
K 7-14. B BB T HE R FE , THR_SEL[1:0] = 1h , INT_Mode[2:0] = 5h

INT
A

r 3
A 4

- o

B1H_AND O1H_sAND

y

>
0° OrH_rer Angle o

& 7-15. AETTR
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7.1.7.5 WERFFH ( HEHZER )

TMAG3001 BG4 % CORDIC , SZ#it5 ANGLE_EN ¥ & [P AN A58 E o X T B A J30 B A A% S s T
M N , HAE(E A Magnitude_Resultt 75 17 2% 25 Hi 1) 4 % 037 SRAS I 26 e i =1 o 8 5 AR 0 ol R A2
Z AR AR | RIS 4% R R] | WA IR 223 S . 24 THR_SEL[1:0] % &0 3h B} , %
FAE T RO B R A REBUR . 2 INT_Mode[2:0] % & N 5h i, iZ#sFEL B ONIEE T G BRI R4 NIE
64 INT_Mode[2:0] &N 6h ( At ) B, B SCRARE A i, B 7-17 BoR T3 4Fm R | Y
WA fA B =T MAG_HI B, JF 5% H i 12 B Dy SlRAS 473 1R B T MAG_LO ( BIME NRR ) i, JFKH
b 1 B R RIDIRAS . 7T LUE A THR_Config_1 27 47 #5 R AL B 18 B2 (1 B {H T IR |BMAG,LO| , 1] THR_Config_2
A AT A R0 B ) BB _EFR |IBMAG,HI|.

Wake-up & Sleep
Mode

— | | |

Magnitude High
Threshold

Magnitude

Magnitude Low
Threshold

INT

(Switch Mode -
Push Pull)
(INTB_POL = 0)

K 7-16. BRREF BT HENAINFE , THR_SEL[1:0] = 3h , INT_Mode[2:0] = 5h

INT

A
Va(H)
F 3
A 4
Va(L) < < >
| | -
0 Buac_Lol 1Buc i Magnitude, |B| (mT)
B 7-17. iR

7.1.8 &M ELEPHIRETH

TMAG3001 F2flt 7 2 ML BCE | AIAE X\ Y A1 Z 5l ERAT AR A B . S e B A v A U R
ZE ALY A PR ZR TR, MOCREI A REUZRE . MR, WA . BhREE. B, JRLE
B ANFRREE T 3R BA LI A KR . X TR TMAG3001 IXFEH 3 M /RO 5, w5kl R A
IRV RZZEIR TR BB . W] DME A X 15 SRl B3R 26 A IO ZR I I iR 22

2 2 2
B x SENS + B + N
EI‘I‘OI‘LM_ZSC = \/( ER) B off RMS_25 X 100% (15)
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Horp

Error m psc 7 25°C A MMM E R IR | Bl % &R

B =AW .

SENSEgR #& 25°C B I RBUE IR Z |, DR R, Bilan , X 5% MRBUERZE | iEHA 0.05,

Boff /& 25°C B AL iR 2 o

Nrws_25 #& 25°C i () RMS 7,

EVFZ NS, Zil TR RSEREAETT LLHFR 25°C B ImFe 1% 22 F1 R R R 22 . BR 1 o] DAAEfs ) 48 s B354
Gh, 3B AT L FE AR AR 2 BR DA 32 B IR R PR A iR 22 . nT DU 5 FE S 16 Sk B = IR N AR R A
R Y ] Y B 2R R 2

7 2 2
\/(B x SENSpR)” + Boff pr + NRMS_T
ErrorpM_temp = ](3) = =P 100% (16)

L
Error m Temp 72 AT Z IR HE 5 et & B2 rh MR BEVE N I ER 2 | BL % RoR.
B 2 AW .
SENSpR 4 25°C W[l REEER |, UHikhERon. ol , -+ 5% MR BEER , iEHA 0.05,
Boft DR #& 25°C B i FAH -
NRrMS_Temp /& %Ml [Z VI FE A ¥ RMS B 7

WERAPAT EWRAAE | BNREEREAN SR ZETEBUNIEEER THRBUE RZEMRRE IRZE (ESR T
17) .

\

2 2, 2 2 2
\/(B x SENSgR)” + (B x SENSpR)” + By + Boff pR + NRMS_Temp

Errorpm_Temp_Ncal = 5 x 100% (17)
Hr
* Errorm temp Ncal ARTEARBAT HIRKAERIE AL T, et Bl FE rh B MR BTG N B EIR 2 | BL % RoR.
B/

KEAEERGNIRS) . BIRIRERRE . My, dRZtb . B Rz, it AR R 1R
ZEWEN , 205 S IX LA R 22

7.1.9 ARNESREPHIRETH

TMAG3001 #24t i |- CORDIC Sl AR X P9/ th il P AR AT — AN O A FE Bl ot T A P 2 1 o e o b
#l CORDIC >Rit&H A . Zit S A EENEIRIMHURZE | B0 7 A MR ZEERN TTik. AHRIRZIR SR
BRER 2 fmAp R, MR, RhIERULEC, ARZRVERE. AFHEEZ T RS . BAEa R A MRS ATLUE A
R ZE TS TR A S B R e 0 R 2=

7.2 SRV A

M1 T R AR R s it BLRES AT AT SE AN | WMk 3D AR IRER AR M ZXGW |, Rl e 1L 75 A A AT K0
&R AT . TMAG3001 FIZE &R T AIA A7 it 82 A e i v vk R Tk

7.21 HENE

IR AR e L REE AT AT SE (TN &, WAVE AR AR IR AR 320G, e R AE 7 BAE B I B i AT K
IR AR . TMAGS3001 #2617 F A FETHSEAS |, AR AR & P Nl AT AR B DN & T AN S Al v DAAE
ANGLE_EN #Ff7asf thifi £, Zas R At e 1 360 FE MMt . EMAEIEh2HIE L MREIR |, O R
W FBRE . LMhiRE. B VMRS, REERSE.
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165V 1t03.6V 12Vto 55V
|

VCC g 3
s INT . 5
—— E S
ADDR @ oo E
= %)
- 3

SDA
GND

L

& 7-18. TMAG3001 A ENEN HREE

7.2.1.1 #i+ER
W RS 2 7-5 s S5,

RT71-5. ®iHSH

BISH ik M= B
pryis TMAG3001-A1 TMAG3001-A1
VCC 3.3V 3.3V
B E WARIE N7 TEREA AR AR
Rk [FAE AR 4.»7625mm B, 12.7mm & | B | BIAERE 4:7§2Smm B, 127mm & | &%
k1A N52 , Br = 1480 fifA N52 , Br = 1480
R L *&?E%!E’?RﬁﬂﬁﬁﬁimﬂﬁE‘]?ﬁjﬁﬁéﬁiﬁ , AT H Tﬁﬁ%@@'ﬂ’#ﬂﬁﬁﬁﬂ}lﬂ?[E‘J%%ﬁﬁé%iﬁ] , B
0 PRAH F] ) Y R R AR [ P Y
RPM <600 <600
P F A 360° it <2° 360° g <2°

7.2.1.2 #E40 i L FE

N T HERBINE A, LAUEE /E MAG_GAIN_CONFIG 27 7 & Houk £3d 24 1 14 2 U8 A8 RS 75 A Al AR R W 2847 b

#Efk. 34

o CRERFRE DY 32 TR, IR e B ek, 360 JiE.
* USRKTERE 360 ST H NS NPl kA ADC RS

+ 5e%E 360 FLER A — A A 7-20 BA 7-21 Fis.
o DEREAME ) ORI ADC AURSHE &R @ Ax AT Ay.

o W AGAy , 15K MAG_GAIN_CH 278 B8 N Ob. 115 X fhfii

s AT 0 AN 1 2t il . B SRNEUE  SUEAE AR PR

Ay

X Gy =—
B Ay
1

Gy = —
o W Ax<Ay , i MAG_GAIN_CH 7F fF 38 (i BN b, 1152 Y St . Gx
* GAIN_VALUE ¥ f7 a3z i H br — 28 1 23 350 8 T ARYE A 3K Gx 58 Gy = GAIN_VALUE ye¢imall256 it 5.

B InE Ax = Ay = 60,000 , GAIN_VALUE 717434741 B NEkiA 0000 0000b.
B 2 nE A= 60,000 H Ay = 45,000 , ] G = 45,000/60,000 =0.75. # MAG_GAIN_CH # &y 0b J4%

GAIN_VALUE # & 7y 1100 0000b.
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Bl 3 iR Ax= 45,000 H Ay = 60,000 , Nl Gx = (60,000/45,000) =1.33. Gx > 1, KL &5 B L IE Gy =
1/Gx HIEOL NN TY e 4% MAG_GAIN_CH #E v 1b Jf44 GAIN_VALUE &y 1100 0000b.
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7.21.21 AENERE S RE

B DL PR A5 R s Pl A FE U R A EEA BN, W&l 719 PR RATREGEREFE NI AL AN |, ROV
FERT LASE B R R 2 A D B Y R P B (AR A . TMAG3001 @ T Fr 38 i R BE e 10, DAL WU 7 B4 57 17 i

Off-axis

B 7-19. Rl ENE S A R E
Y \ — X-Axis / \ — X-Axis
— Y-Axis — Y-Axis
05 /

/N
\/ /i /
LN X /] N

7.2.1.3 j/H 46

1

o
&

o
[}

Normalized ADC Codes for X, Y Axis
o

Normalized ADC Codes for X, Y, Axis
o

0 90 180 270 360 0 90 180 270 360
Rotation Angle (Degree) Rotation Angle (Degree)
B 7-20. AT FHUER 360 BEAAREN XY | B 7-21. T EHMNERN 360 BN X MY
FE R IR RSB HRE
7.3 RFBRIEER

TMAG3001 £ 7E 8 e 45 UM ST 45 R A frds o G5 IRAFAFAR K 12C SO AU e SR (A7) 25, DASE S e 4 SR 5
A7 o BTN IS B o 0TI Fp PR PR ORI NIHT , RT DAAE S48 e F A INTT 555388 % ) 4% o
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7.4 BRI SCRN

WU SR B3 1F A S A A 35 DL N B Bt R AR e B . T I A E 209 0.01pF [Ife % ra 45 -

7.5 1R
7.5.1 fi /{16

WSRO WL TR OL T 2 K 2 SRR R o R FE AR RONEA% IS RN SR BB ) S 7 rh R JENE A1 B 1 A
AR IS . Wl ARE ) o i R 2 BRI B AR (PCB) |, IX (AR Rk (A B AE PCB 55— U o AT i

/7
[ )wcsP Ball

N /

O Via to Power Plane
: ) Via to Ground Plane
{1 Via to Internal Layer
Internal Layer Trace

— Top/Bottom Layer Trace

7.5.2 A JR7~
e\
W
§5 kQ §5 kQ 5kQ
MCU INT o 3
I>’C Bus {

TMP3001 YBG

Top View
7 TN /'L\
/ \ / \
{ SCL , | SDA
7 TN PN
/ \ /[ —
H GND { INT A
VRN PN
/ \ / \
| ADDR | vCC | O
| —T 0.1 pF
L
\ s

& 7-22. A7 /7~ - TMAG3001
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8 A fF AR R
AR T AERMATEALFT 12C FEIFMEI B . WRHHIE 12C FH WM TER , WIEZF ST 1EA 2 5o
BV EE R dpe ot R
% 8-1. TMAG3001 F175
ik KW g |grussa AT 5
Oh R/W 00h Device_Config_1 T Bk T AR 3|
1h R/W 00h Device_Config_2 T S TR 3|
2h R/W 00h  Sensor_Config_1 IR A T ARG L
3h R/W 00h Sensor_Config_2 AL RO TR R, i 3
4h R/W 00h THR_Config_1 R E R 5|
5h R/W 00h THR_Config_2 AR 3|
6h R/W 00h THR_Config_3 AR = L2t
7h R/W 00h Sensor_Config_3 T Bk TR Lzl
8h R/W 00h INT_Config_1 fic & 28 TAERE L2l
9h R/W 00h Sensor_Config_4 T S TR G 3|
Ah R/W 00h Sensor_Config_5 fic B 25 TAER 3|
Bh R/W 00h Sensor_Config_6 i B 2 TR i 3
Ch R/W 00h I2C_Address 12C Hbhika5 4788 |
Dh R Oxh Device_ID R ID L2l
Eh R 49h Manufacturer_ID_LSB FilE R 1D (ALY izl
Fh R 54h Manufacturer_ID_MSB HE R 1D STy 3|
10h R 00h T_Result_MSB Tt ok B 25 (7 2% 3|
11h R 00h T_Result_LSB ek P2 f7 as 5|
12h R 00h X_Result_MSB et W s 3|
13h R 00h X_Result_LSB st W i es L2t
14h R 00h Y_Result_MSB FEi st g i os L2t
15h R 00h Y _Result LSB el oyt 3
16h R 00h  Z Result MSB AL R AR 3
17h R 00h  Z Result LSB s R 3
18h R 00h Conv_Status RS TAT Lzl
19h R 00h Angle_Result_MSB T ok L2 (7 2% 3|
1Ah R 00h Angle_Result_LSB [ ey e 3
1Bh R 00h Magnitude_Result vk TR L2t
1Ch R 00h Device_Status Device_Diag IR#&FH 174 3|

% 8-2. TMAG3001 i} 2K BI{RFL

WARE R v
R
R B X
BAXE
W W A
wicC W B5A
1c 1 LEE
LRI
“n e
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8.1 Device_Config_1 #778% ( #hik = Oh ) [E£L = 00h]

Device_Config_1 AL E CRC. HAIRE /% WMEITFEM 12C R A .

AR [ B A7 AR o

& 8-1. Device_Config_1 & 7a%

6 5

4

3 2 1

CRC_EN

MAG_Tempco[1:0]

Conv_AVG[2:0] 12C_RD[1:0]

R/W-0h

R/W-0h

R/W-0h R/W-0h

% 8-3. Device_Config_1 #FFHFERILH

fr FB

R

SAhL

]

7 CRC_EN

R/W

Oh

JE TR 12C B3R5 N 12C CRC 7745
Oh = Z£4f] CRC
1h =G/ CRC

6-5 MAG_Tempco[1:0] R/W

Oh

RS W AR DR R B

Oh = 0% ( HAEEARN )
1h = 0.12%/°C (NdBFe)

2h = 0.03%/°C (SmCo)

3h = 0.2%/°C ( % )

4-2 Conv_AVG[2:0] RIW

Oh

JA P A% RS B AT A KA | DARRARIE PR ( Bl R )

Oh = 1x - 10.5ksps ( 3 #ifi ) B¢ 22ksps ( 1 4l )
1h = 2x - 5.9ksps ( 3 fill ) 8¢ 14.3ksps ( 1 fill )
2h = 4x - 3.1ksps ( 3 il ) 3¢ 8.3ksps ( 1 )
3h =8x - 1.6ksps ( 3 ) 5k 4.5ksps (1 %)
4h = 16x - 0.8ksps ( 3 #li ) 5 2.4ksps ( 1 fll )
5h = 32x - 0.4ksps ( 3 #li ) 5% 1.2ksps (1 %l )

1-0 12C_RD[1:0] RIW

Oh

SE S 12C BHURE R

Oh = ¥Rk 12C 3 FH5 i A 4

1h = 16 A& A BR A AL IR AS 1) 1 52715 12C el ar 4
2h = 8 {4 MSB Hdi M HulRA& 1 1 745 12C a4
3h = {#&
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8.2 Device_Config_2 %773 ( ik = 01h ) [54L = 00h]
Device_Config_2 f] H T & &3 Fi817 o

R [B] B A7 R o
& 8-2. Device_Config_2 F17a%
7 6 5 4 8] 2 1 0
THR_HYST[2:0] LP_LN 12C_Gilitch_Filte | Trigger_Mode Operating_Mode[1:0]
r
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
% 8-4. Device_Config_2 #FFHRFER LN
iz FB i y=EA L]
7-5 THR_HYST[2:0] R/W Oh MR HEA THE BE IR (24 INT_SEL =

Oh = B{H ¥ 2LSB , 12 S/ #i%

1h = BIE K 4LSB | 12 /> Pk

2h = BIMEK 8LSB , 12 Sk

3h = B1E 16LSB , 12 S g%

4h = [BME 32LSB , 12 4y #i%

5h = {1 64LSB , 12 fi/r#ik

6h = B{E ¥ 128LSB , 12 fi/r i

7h = BI{Eff 256LSB , 12 4y ¥

4 LP_LN R/W Oh TEARA 2 A 2R e e A 2 ) 3 3¢

Oh = AT 2 LR

1h = {KME A5

3 I2C_Glitch_Filter RIW oOh 12C Ty

Oh = THLIE B 2RI 5

1h = TR 2R

2 Trigger_Mode R/W Oh HRAE LD B 1 27 A7 3530 568 B B R e 25 . IEAESB AT RUBE R 7E
PATIR Z W 5E B TURAR R AG % 20 . TRIGGER_MODE (X1
OPERATING_MODE[1:0] " B #ffi i K (1B =X 7T A

Oh = ¥4 12C a5 4 A JF4s , AR E

1h = B4@ 1 INT 51 il E (S 56

1-0 Operating_Mode[1:0] R/W Oh 0 SR B DA R R R R A 4 B AF MU | MU % T AR IF AR AR
AR A

Oh = FEHUIER ( FE Ml 1 TFA6 3T A FE % )

1h = BEIR A

2h = EHRR

3h = MREE AN A 2 (o5 2 EeAR R )
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8.3 Sensor_Config_1 #1758 ( #ik = 02h ) [EA4L = 00h]
Sensor_Config_1 7 FH AL & it A 0 R0 18 DL R 78 ne i R B AR A 28 32 A7 1 BEE RIS 1]

AE s

7S WL st

K 8-3. Sensor_Config_1 & /7%%

7 6

5 4

3 2 1 0

MAG_CH_EN[3:0]

SLEEPTIME[3:0]

R/W-0h

R/W-0h

% 8-5. Sesnsor_Config_1 #7287 ULH

FB

R SAhL

]

MAG_CH_EN[3:0]

R/W Oh

Je P et O ) R

Oh = pr HLEIEICH] , BRINBEHE
1h = X iBiEE A

2h =Y iliEH H

3h=X. Y #EiEHH

4h = Z iliE 5 A

5h=2Z. Xi#iEEH

6h=Y. ZEi&)3 H

7Th=X. Y. Z#iEHEH

8h = XYX illi# 5 H

9h = YXY @i 5 H

Ah =YZY @& E H

Bh = XZX il 5 H

CH=X. Y. Z 5EEHRZWHinE
Dh=X. Y. Z 56tkiz e
Eh = /KR E + ADC i &
Fh = /R + AFE o

3-0

SLEEPTIME[3:0]

R/W Oh

%% Operating_Mode[1:0] = 3h i 3 e  [8] 4b-FARTHAEAL A i) 8]
Oh=1ms

1h =5ms

2h = 10ms

3h =15ms

4h = 20ms

5h = 30ms

6h = 50ms

7h =100ms
8h = 500ms
9h = 1000ms
Ah =2000ms
Bh = 5000ms
Ch =20000ms
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8.4 Sensor_Config_2 27752 ( Hitlk = 03h ) [54L = 00h]
Sensor_Config_2 nJ | T-Hl B — ML 481217 -

IR B A A AL
K 8-4. Sensor_Config_2 & /75%
7 6 5 4 3 2 1 0
T Rate INTB_POL |MAG_THR_DIR | MAG_Gain_CH Angle_EN[1:0] X_Y_Range Z_Range
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
% 8-6. Sensor_Config_2 #1787 B
pr FB E-vicl =LA B8
7 T Rate R/W oh R EEE 5T
Oh = 415 MAG_CH_EN > 0 , JUJ3E4T 8. Y FEE i 4
1h = #R#E Conv_AVG[2:0] 47 HE ¥
6 INTB_POL R/W Oh Tk A T A AR
Oh = INTB 5| JHIBRIA R E N m B F |, 78 5 430 MK B P A 2
1h = INTB 5| HIBRIN B E KT, 78 Hh W 435 1) e F 18 AL
5 MAG_THR_DIR R/W Oh PP BB A T 1)
Oh =y T BE ARG v B b
1h = Jfi& T BIE 4RSS v B R
4 MAG_Gain_CH R/W Oh JNTE Sensor_Config_4 75 17-#% HH i N\ M B 38 5 2 IR I 55
Oh = M HEH —AMEE I T 25
1h = RS AR AT 3 25 1A R
3-2 Angle_EN[1:0] RIW Oh J PP 1 o W@ 2 (] PR AR P T B Y s A RS A% IE
Oh = JCAfi BETHEE
th=X%— Y HE
2h=YH— ,Z% =
3h=X%¥—,Z258—
1 X_Y_Range RIW Oh M2 ASAFRFEET RS X R Y gz e
Oh = +40mT (TMAG3001x1) &% £120mT (TMAG3001x2)
1h = +t80mT (TMAG3001x1) I +240mT (TMAG3001x2)
0 Z_Range R/W Oh M2 AR RT3 Z 76
Oh = +40mT (TMAG3001x1) 5 +120mT (TMAG3001x2)
1h = +80mT (TMAG3001x1) I, +240mT (TMAG3001x2)
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8.5 THR_Config_1 #7783 ( #ulik = 04h ) [EAL = 00h]

THR_Config_1 Al H T-ifid Threshold1[7:0] 7B & X_THRLO. ANGLE_TH_REF fl MAG_THRLO.

IR [ 25 A7 L B
&l 8-5. THR_Config_1 &175s
7 6 5 4 3 2 1 0
Threshold1[7:0]
R/W-00h
% 8-7. THR_Config_1 HfE8 Bt Bl

Br FB F =2 L
7-0 Threshold1[7:0] R/W 00h

8 fir —JHEHIRND . O ThALAT LSB 5T THR_SEL[1:0] £ :

% THR_SEL[1:0] = 1h , Ul Threshold1[7:0] = A_THR_REF ( ¥
I HE BRME )

#4 THR_SEL[1:0] = 2h , Il Threshold1[7:0] = X_THR_LO ( X j#i&
B ERE R )

14 THR_SEL[1:0] = 11b , 11l Threshold1[7:0] = M_THR_LO ( I
HIERE R R )

8.6 THR_Config_2 #7788 ( #utk = 05h ) [E4L = 00h]

THR_Config_2 J Fi ¥ Threshold2[7:0] SR E Y_THRLO. ANGLE_TH_BAND #1 MAG_THRHI.

IR [5] 2 A7 25 Wi B
8-6. THR_Config_2 &5
7 6 5 4 3 2 1 0
Threshold2[7:0]
R/W-00h
#% 8-8. THR_Config_2 FFRFBRiKH

Br FB il §-ina BH
7-0 Threshold2[7:0] R/W 00h

8 fi —HIAMD . il E IhAEAT LSB 3T THR_SEL[1:0] £ :

W% THR_SEL[1:0] = 1h , 1] Threshold2[7:0] = A_THR_BAND ( ff

JEE 0 R X ] )

4 THR_SEL[1:0] = 2h , 1] Threshold2[7:0] = Y_THR_LO (Y ;&
HIERE R ER )

% THR_SEL[1:0] = 3h , 1] Threshold2[7:0] = M_THR_HI ( 1% 1)
B IR )
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8.7 THR_Config_3 #7788 ( Hulk = 06h ) [E4L = 00h]
* 8-9 iR T THR_Config_3.
IR [ 25 77 BB
Z THRLO. ANGLE_OFFSET

&l 8-7. THR_Config_3 & 175
7 6 5 4 3

Threshold3[7:0]
R/W-00h

%% 8-9. THR_CONFIG_3 #/Ea ik
Br FB £l Fh L
7-0 Threshold3[7:0] R/W 00h

8 fr I AMID . LB IhAE A LSB 2+ THR_SEL[1:0] £ :

i THR_SEL[1:0] = 1h , U] Threshold3[7:0] = Angle_Offset[7:0]
W5 THR_SEL[1:0] = 2h , 1] Threshold3[7:0] = Z_THR_LO ( Z i#i&
HIBRME IR )

i THR_SEL[1:0] = 3h , U] Threshold3[7:0] = Angle_Offset[7:0]
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8.8 Sensor_Config_3 & ##4% ( #ilk = 07h ) [E4L = 00h]
Sensor_Config_3 H T B MalE . REINEE. MAERHARE.
TR 8] 25 A7 WL o

Kl 8-8. Sensor_Config_3 & 75%

7 6

5 4

3 2

1

0

WOC_SEL[1:0]

THR_SEL[1:0]

Angle_HYS[1:0]

Angle_Offset_E
N

ANG_Offset_DI
R

R/W-0h

R/W-0h

R/W-0h

R/W-0h

R/W-0h

% 8-10. Sensor_Config_3 &7 F BRI

fr FB

R

SAhL

]

7-6 WOC_SEL[1:0]

R/W

Oh

Jo RTINS RG2S THR_HYST SER0 I EAEAS F i = A rp
W .

Oh = %% F A% {b. i) ma it

Th = FEARXS TS 1 A I &8 R AR AR AL R e . ANGLE_EN f74%
i Oh LLANTIME .

2h = FEAF 50 0 (RGN B8 R AR AR LI AR . SR — AN XIY/Z Bk
F MAG_CH_EN

3h = {8

5-4 THR_SEL[1:0]

R/wW

Oh

% B THR_Config_1. THR_Config_2 Il THR_Config_3 #-1Z# 1T
fe

Oh = Rk HEHIME

1h = ¥ 7 M. Threshold1[7:0] ¥ % A_THR_REF ,
Threshold2[7:0] %X & A_THR_BAND

2h = 4% T B %M1H. Threshold1[7:0] % & X_THR_LO ,
Threshold2[7:0] % & Y_THR_LO , Threshold3[7:0] ¥ &

Z THR_LO. Gain_X_THR_HI[7:0] & & X_THR_HI ,
Offset1_Y_THR_HI[7:0] & Y_THR_HI , Offset2_Z_THR_HI[7:0]
WHE Z_THR_HI.

3h = i&#F TR RIE ( 1%404%/E ) . Threshold1[7:0] & &
Magnitude_THR_LO , Threshold2[7:0] & Magnitude_ THR_HI.
1 THR_SEL[1:0] A% T 2h , Il Gain_X_THR_HI[7:0] % &
Gain_Config , Offset1_Y_THR_HI[7:0] % & Offset1 ,

Offset2_Z THR_HI[7:0] % & Offset2 , Threshold3[7:0] i &
A_OFFSET

32 Angle_HYS[1:0]

R/wW

Oh

BB i A B (THR_SEL = 01b) B[R
Oh=1J%
th=2J%
2h=4J%
3h=8 ¥

1 Angle_Offset_EN

R/wW

Oh

o R RS 5 e M FE AR (2R THR_SEL=1)
Oh = #1745 Angle_Offset[7:0] ' B AN 55 55 2 1 5 25 SR AR I
1h = % 17-2% Angle_Offset[7:0] {14 5 fw 24 ff1 45 B AR N

0 Angle_Offset_DIR

R/wW

Oh

For¥s Angle_Offset[7:0] H iR F A L5 B 28 A P 45 AR I st 0sd o
Oh = Angle_Offset[7:0] " F1E 5 5 4 £ 15 45 AR
1h = B2 B &5 S ik 2 Angle_Offset[7:0] H i

60 AXXFIRIE
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8.9 INT_Config_1 #7735 ( #uht = 08h ) [E4L = 00h]

# 8-11 HiE R T INT_CONFIG_1.
IR [5] 25 A7 A LR

&l 8-9. INT_Config_1 #775%

7

6

5

4

3

1

0

Result_INT

Threshold_INT

INT_State

INT_Mode[2:0]

INT_POL_EN

MASK_INTB

R/W-0h

R/W-0h

R/W-0h

R/W-0h

R/W-0h

R/W-0h

% 8-11. INT_Config_1 & FERFBH

FB

R

SAhL

]

~

Result_INT

R/W

Oh

Jet A e 05 BN 72 24 o M e 2
Oh = 40 B ) — 2 FE 0 5 BN P BT AN B A 2%
1h = 70 ) 2R e e I e b B A

Threshold_INT

R/W

Oh

Je FHAE TR SCHY R AE b7 A e i 7
Oh = FRI{ELSE SN P T AN BN 2L
1h = B A X A T B A 2

INT_State

R/W

Oh

INT # 87 s ko
Oh = INT\ AR By , B2 X a4 Tk i35 i 28 i B
1h = INT\ F Bk RESE Sus

INT_Mode[2:0]

R/W

Oh

rR TR e 3%

Oh = Ak

1h @it INT szBith iy

2h = 3EiE INT el | 208275 E7E S BAREET 12C 015 . #H#s
EK.

3h = AR A v iE T SCL sEI A i

4h = JEid SCL sEILH W |, Zm2 R IEFEHET 12C @15
SR URCIE PR A 8 g S

5h = FARIF SR, B BT T DA (INT filk 3 thpl 2k
), ISR RIRE .

6h = &M T et AN AT AT R T DI AE ( INT fil 2% th gl 2%
R, ACSEBUT R ThRE

7h = 3. BRILEHI

Toit H ARt

INT_POL_EN

R/wW

Oh

Oh = %% Sensor_Config 2 f] INT_POL iz
1h = J5 F] Sensor_Config 2 ] INT_POL £

MASK_INT

R/W

Oh

INT %82 GND I B INT 5
Oh = /1 INT 5/
1h = INT 51 IG5 AR50\ B4 H

8.10 Sensor_Config_4 & 7% ( #ilk = 09h ) [E4r = 00h]
Sensor_Config_4 it Gain_X_THR_HI[7:0] fit & GAIN_CONFIG fil X_THR_HI.

IR B 25 A7 A R o
& 8-10. Sensor_Config_4 &fra%
7 6 5 4 3 2 1 0
Gain_X_THR_HI[7:0]
R/W-00h
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% 8-12. Sensor_Config_4 5B

fr FB

i LA L

7-0 Gain_X_THR_HI[7:0]

R/W Oh 8 A MG . e E ThEERE T THR_SEL[1:0] 1 :

s THR_SEL[1:0] = Oh. 1h 5k 3h , ] Gain_X_THR_HI[7:0] =
Gain_Config ( % prikpi@EIE MG 2 )

5 THR_SEL[1:0] = 2h H. ANGLE_EN = 0h , Jl
Gain_X_THR_HI[7:0] = X_THR_HI ( X i#i& [t s e LR )

8.11 Sensor_Config_5 %773 ( Hulk = 0Ah ) [E 7 = 00h]
Sensor_Config_5 - Tifid Offset1_Y_THR_HI[7:0] fic & Offset_Config_1. Y_THR_HI.

IR [A] 2 A7 A
& 8-11. Sensor_Config_5 &7 5%
7 6 5 4 3 2 1 0
Offset!_Y_THR_HI[7:0]
R/W-00h
% 8-13. Sensor_Config_5 & fF 5B

B |rR *om = R
7-0 Offset1_Y_THR_HI[7:0] |R/W 00h 8 f il AMIT . e E ThAE A LSB 2T THR_SEL[1:0] £ :

8 THR_SEL[1:0] = Oh. 1h = 3h , Jll Offset1_Y_THR_HI[7:0] =
Offset_Config_1[7:0] ( %&£ 12— W@ TE K Fe )

1% THR_SEL[1:0] = 2h H. ANGLE_EN = 0h , 1l
Offset1_Y_THR_HI[7:0] = Y_THR_HI[7:0] ( Y 3t f il & FFR )
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8.12 Sensor_Config_6 &% ( #ililk = 0Bh ) [ AL = 00h]
Sensor_Config_6 ] Ti#il Offset2_Z THR_HI[7:0] fii & Offset_Config 2. Z THR_HI.

IR [F] 25 A7 B A
& 8-12. Sensor_Config_6 & {75
7 6 5 4 3 2 1 0
Offset2_Z_THR_HI[7:0]
R/W-00h
% 8-14. Sensor_Config_6 & 7787 B8

A FB E=viil =LA it

7-0 Offset2_Z THR_HI[7:0] |R/W Oh )18 1 B DBk T THR_SEL[1:0] 1 ANGLE_EN[1:0] % &
%t THR_SEL[1:0] = Oh &% 01h & 3h , ] Offset2_Z THR_HI[7:0] =
Offset_Config_2[7:0] ( %% —REHEE 1A% )
1% THR_SEL[1:0] = 2h H. ANGLE_EN[1:0] = Oh , I]
Offset2_Z_THR_HI[7:0] = X_THR_HI[7:0] ( Z i#i& f e LR )

8.13 12C_Address # 773 ( #lik = 0Ch ) [E£L = 00h]
ZAE ST TR E TMAG3001 [1) 12C Ml

IR [5] Z5 A7 2 LR
&l 8-13. 12C_Address #F s
7 6 5 4 & 2 1 0
12C_Address[6:0] 12C_Address_U
pdate_EN
R/W-00h R/W-0h
% 8-15. 12C_Address %775 7 B Ui 8

iz FB’ vl p=Lvi L]

7-1 [2C_Address[6:0] R/W Oh T ADDR Bl &R 7 frasfhstaht . 0B aE g, 1) T LU sttt
3k DL BB il o
34h = ADDR #%#2%] GND
35h = ADDR ##:%] VCC
36h = ADDR %E#:%] SCL
37h = ADDR %#:3] SDA

0 [2C_Address_Update_EN |R/W Oh Oh = >y H ki i ADDR 5| JHIEC &
1h = Jy H brihk A 12C_Address[6:0]
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8.14 Device_ID #f#23 ( #ulik = 0Dh ) [E L = Oxh]

AR AR A
IR [B] 27 A7 28 B
& 8-14. 12C_Address #1Fa%
6 5 4 3 1 0
ke Version[1:0] TRE&
R-0h R-xh R-Oh
7 8-16. Device_ID %7738 BB
A FB& Byl p-ZDA YiEd
7-4 TR R Oh 1751
3-2 Version[1:0] R xh AR
Oh = TMAG3001 +40 mT
2h = TMAG3001 +120mT
1-0 e R Oh TR
8.15 Manufacturer_ID_LSB %773y ( #ht = 0Eh ) [E4I = 49h]
%A 85 Manufacturer_ID[15:0] /) LSB.
IR [5] B A7 2 BR 55
K 8-15. Manufacturer_ID_LSB &7
7 6 5 4 3 2 1 0
Manufacturer_ID[7:0]
R-49h
% 8-17. Manufacturer_ID_LSB & 7% 7Bt ki B
A FB e il LA ViHA
7-0 Manufacturer_ID[7:0] R 49h Manufacturer_ID[15:0] 1] LSB
8.16 Manufacturer_ID_MSB #F7£%% ( #tik = OFh ) [EfL = 54h]
%1% Manufacturer_ID[15:0] ) MSB.
IR BB AT AL
& 8-16. Manufacturer_ID_MSB & 75
7 6 5 4 3 2 1 0
Manufacturer_ID[15:8]
R-54h
% 8-18. Manufacturer_ID_MSB & 775% F B Ui
A FB i gL it
7-0 Manufacturer_ID[15:8] R 54h Manufacturer_ID[15:0] ] MSB
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8.17 Temp_Result_MSB #774% ( #hk = 10h ) [E£L = 00h]

AR 8 M RIS, F T 5ol — IR MSB Hirih o il UL b wlaMio i Uk . AL
SRR R T T Temp_Result[15:0] 4 Ml .

IR B AT AL
& 8-17. Temp_Result_MSB & 77#%
7 6 5 4 3 2 1 0
Temp_Result[15:8]
R-00h
% 8-19. Temp_Result_MSB 17887 Bt i8]
A FB vl gL iEd
7-0 Temp_Result[15:8] R 00h T B2 B 4 45 R 1) 8 K2 MSB.

8.18 Temp_Result_LSB & 772§ ( #ubk = 11h ) [R4L = 00h]

ZAAAERA A 8 AT A H T A0 — R R ¥ LSB farit o £t DA b Ao Ag ks . REAE
SIS B R T T Temp_Result[15:0] #H AR

IR [B] B A 2 SR
&l 8-18. Temp_Result_LSB 1745
7 6 5 4 3 2 1 0
Temp_Result[7:0]
R-00h
% 8-20. Temp_Result_LSB F 7 a7 EK 8
A FB& byl p=2vi L]
7-0 Temp_Result[7:0] R 00h TR 4 45 0 8 AL LSB.

8.19 X_Result_MSB #1723 ( Hilik = 12h ) [E4L = 00h]
GAALRRE A 8 A A, TR EGL— Rk X BIE ) MSB %t #udl LA 3Ef #Mid kg AR R .

&| 8-19. X_Result_MSB %775
7 6 5 4 3 2 1 0

X_Result[15:8]
R-00h

% 8-21. X_Result_MSB &3 7Bt it B

fir FB i =hr U]
7-0 X_Result[15:8] R 00h X3 TE i e 25 L 8 A7 MSB
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8.20 X_Result_LSB #Ff##% ( #ifk = 13h ) [E 4L = 00h]
AT AR A 8 A A, T BT — IR X BIE ) LSB frd o %ol UL b h kg% UKo
1R [B] B A 2 LA o

&l 8-20. X_Result_LSB &8
7 6 5 4 3 2 1 0

X_Result[7:0]
R-00h

% 8-22. X_Result_LSB ZF 757 B8
fir PR KA g4 ]
7-0 X_Result[7:0] R 00h X BTG HE 45 5 8 i LSB

8.21 Y_Result_MSB #1723 ( Hulik = 14h ) [E4L = 00h]

GRS 8 i A fr s, H T A i — IR Y @IE ) MSB %t £0s DL =3k AMERE X
IR [5] 2 A7 5 B
&| 8-21. Y_Result_MSB %775
7 6 5 4 3 2 1 0
Y_Result[15:8]
R-00h
% 8-23. Y_Result_MSB &5 7Bt it B
fr ¥Bt A S BE
7-0 Y_Result[15:8] R 00h Y I H A5 R 8 A MSB

8.22 Y_Result_LSB &7£5% (#iht = 15h ) [H 1z = 00h]
LA 8 AT R A res |, TR — IR Y i) LSB it . Bl UL bk a Ml kg X TR .
IR ] 25 A7 25 LA .
K| 8-22. Y_Result_LSB £ 1%5%
7 6 5 4 3 2 1 0
Y_Result[7:0]
R-00h

% 8-24. Y_Result_LSB FA5RF B8

A FB e~y LA UL
7-0 Y_Result[7:0] R 00h Y ISR R R 8 {1 LSB
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8.23 Z_Result_MSB #f#4% ( #ilik = 16h ) [EAL = 00h]

A AR A 8 AL LA ARSI TARM R IL — Ik Z I ) MSB Harth o Hds DL b A% R R .

IR [B] 25 17 L 5
&l 8-23. Z_Result_MSB & 775
7 6 5 4 3 2 1 0
Z_Result[15:8]
R-00h
% 8-25. Z_Result_ MSB H{7 5Bt B
Br FB F =2 B
7-0 Z_Result[15:8] R 00h Z BRI LS R 8 i MSB
8.24 Z_Result_LSB & 778§ ( #ubk = 17h ) [E I = 00h]
AL A 8 i R s, T EGE— IR Z @i LSB fith . BoE L Mok %R .
IR 7] 25 A7 A WA
K| 8-24. Z_Result_LSB %753
7 6 5 4 3 2 1 0
Z_Result[7:0]
R-00h

% 8-26. Z_RESULT_LSB F7 7B

hir FB et B e

7-0 Z_Result[7:0] R 00h Z JBIE A4 R 8 1 LSB
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8.25 Conv_Status & f74% ( Hilik = 18h ) [ 4L = 00h]
LA AR A RIREER.

1R B B A7 AR o
& 8-25. Conv_Status Zfres
7 6 5 4 8 2 1 0
Set_Count[2:0] POR 138 Diag_Status Result_Status
R-0h R/W1C-0h R-0h R-0h R-0h
% 8-27. Conv_Status F 787 B Ui
fr FB’ il B ik
7-5 Set_Count[2:0] R Oh HAR R BRI IR AT
4 POR R/W1C Oh FC kg FREA. HENERE 17 B, ZEE.
Oh = K& POR
1h=K%7T POR
3-2 TR R Oh TR R
1 Diag_Status R Oh o ATAT P ST SR, 35 PR 770 2% CRC %, INT 51 4R
Oh = iz kK
1h = Kl B2 W R
0 Result_Status R Oh AR 45 S O A LT
Oh = #4554 K 58
1h = F4H0E 58 R

8.26 Angle_Result_MSB 277738 ( #uhik = 19h ) [5 4L = 00h]

AT e — A 8 AL R a7y , H Al — XA PR S 4e) MSB it . Angle_Result[12:0] #idi DL — i3k i b
kR F o , LSB K/hK 0.0625°,

IR [5] FF A7 B AR
& 8-26. Angle_Result_MSB &5
7 6 5 4 3 2 1 0
fRe Angle_Result[12:8]
R-0h R-00h
% 8-28. Angle_Result_MSB #7788 F B i
A FB ezt LA v
7-5 TRE R Oh o
40  |Angle_Result12:8] R 00h SRS AN 5 i MSB
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8.27 Angle_Result_LSB %773 ( #iik = 1Ah ) [E4L = 00h]

AT A 8 LR A A, H T A EIE — A B4 LSB %l - Angle_Result[12:0] 4 DL — ki #b
kg F R~ |, LSB K/MK 0.0625°,

IR [A] 5 A7 A LS
K| 8-27. Angle_Result_LSB %778
7 6 5 4 3 2 1 0
Angle_Result[7:0]
R-00h
% 8-29. Angle_Result_LSB %7757 B
A FB KA Bh L
7-0  |Angle_Result[7:0] R 00h F71FESCIR B 5L 8 fir LSB

8.28 Magnitude_Result 773% ( #ulik = 1Bh ) [E£I = 00h]
ARG e A 8 AL A A AR, H T AR O — IR R e i Y o B DL i M A% U 0R
1R B B A7 AR o
& 8-28. Magnitude_Result & /783
7 6 5 4 3 2 1 0
Magnitude_Result[7:0]
R-00h

2% 8-30. Magnitude_Result 2757 Bt i

fr FB’ ezl B L]
7-0 Magnitude_Result[7:0] R 00h FRA R B (A DR ) 450, 7E 360 EEIE N | 2 E R
it
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8.29 Device_Status %7752 ( Hiht = 1Ch ) [54L = 00h]

TR AR S AR B

[ 25 A7 B A
& 8-29. Device Status 3 fres
7 6 5 4 3 2 1 0
s INT_RB e INT_ER OTP_CRC_ER | THR_Cross
R-Oh R-Oh R-Oh R/WICP-0h | R/W1CP-0h R-Oh
%% 8-31. Device_Status ZF/EFE N

A FB A L Vi

75 | R Oh e

4 INT_RB R Oh FEoR B INT 5] IS [ #

= INT 3| I 3R E) 9k
1h = INT 514k T & B PR S
(LR R Oh e
INT_ER RWICP  [oh FR R R E] INT SR M EHEN 1h i, A%,

Oh= 5H“‘/'J'J§'J T B 1R
1h = Kl E] INT 45

1 OTP_CRC_ER RWICP  |0Oh S5 A RIS OTP CRC M. MENSA 1h i | ZALEE.
Oh = H 7l #] OTP CRC ##i%
1h = K% OTP CRC 4%

0 THR_Cross R Oh A B R RS X, AR E
Oh = A IR BIE A X
1h = KU F BIE A X
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9 SRR SCRY L Fr

9.1 TR HF

9.1.1 FHE3CRY

152 LN AR A

o INALES (TI) , 8/ Z LG 1 FE RN N (IR AS T 1 BT N s

o TEINALES (TN, AT EN SO RSN EFEE 50 926 500 15 2 S F 15 4R

o TEINELES (TN, [EHE NS LRGN S 2T 5025 K 7 & 17 IS B R () 17 PR T
9.2 BT FEFTE AN

FRRWCCRSERE R |, 75 PHIE ti.com ERIEIE M. midh @y BEATIEM , BV AR ARG
. ARESEAER  WEEEM DT SO P A BT I R id .

9.3 SCRFHIR

TIE2E™ PRIz R TR EES H TR, W HEN TR ARG IE, L BiEf@s it #. #%
BUAMRZ B A O, R4S P w5 APk B it 34 B

BRI N R S A TTEE AR SRt X RIS T BORBNE |, IR BAS R TI IR AL 5 1521
T A 25K

9.4 Fitn

TI E2E™ is a trademark of Texas Instruments.

A s A H & B BT & =

9.5 FHR B SE
PR (ESD) S RIX AR S . SN 4SS (TI) B BOEIE 2 I TR RS S AL T A SR B . SRAS I <3 IE A O b 38

A FISHERE | T S SRR S Al L

A\ ESD 4R /N S RN PERE MRS |, K TSR/ I8 PR b, R 2 0 S P PR B T RS T 25 5 S BR300 Rl A 2

OB R AT RE 2 R 5 HL R AT IR A AT

F

JE T S

ol

9.6 RiEzE
TI RiEE RARVER G IR T ARG 7 BFAAE W FE o

10 BT I SRid s
VE o LA RS ) TR T G515 24 B AR A 1 RS S

Changes from Revision * (November 2023) to Revision A (March 2024) Page

o % TMAG3001A2 ZRIFIREM “THEEE” BECN “EBIZHIE” oo 1
DI L8 8 ey Rt 0 s Rl s B == OSSOSO SRR RUSORROON 1

11 U, B4R B

TRTHEHE SN, BRAITIE R . XEE BRI E ST R s . Rt a2, BASTEmN , H
ASRSTHATIENT o A RILEHRR AR T AR RRAS | 7520 22 0 B 3 ATA
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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TMAG3001A1YBGR ACTIVE DSBGA YBG 6 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40to 125 oD
TMAG3001A2YBGR ACTIVE DSBGA YBG 6 3000 RoOHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 OE -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® | ead finish/Ball material - Orderable Devices 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.

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. Tl 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 TI 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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i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 6-Jun-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TMAG3001A1YBGR DSBGA | YBG 6 3000 180.0 8.4 0.9 141 | 056 | 2.0 8.0 Q1
TMAG3001A2YBGR DSBGA | YBG 6 3000 180.0 8.4 0.9 141 | 056 | 2.0 8.0 Q1

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 6-Jun-2024

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TMAG3001A1YBGR DSBGA YBG 6 3000 182.0 182.0 20.0
TMAG3001A2YBGR DSBGA YBG 6 3000 182.0 182.0 20.0
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PACKAGE OUTLINE
YBGO0006 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY
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NOTES:

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.
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EXAMPLE BOARD LAYOUT
YBGO0006 DSBGA - 0.5 mm max height
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NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YBGO0006 DSBGA - 0.5 mm max height
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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