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=

H B LOCK & AFas A BAL, HiHREvEwr DU I 4 72
EEPROM #7832 . i ik v rE YR FL R Uk I1C i)
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FEAT 45 5E W3 ) D | A-READOUT vk T 2w B8 i W 3% 70
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AV o VERR: (ERALIR, % R AR D / A
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CLAMP-HIGH Sk 8 £i7 , LAME J8 R i B A6 ) 1 4o
VSUP i GND 45 #% FJT &R

¥ 3HATMHAARE GP. GP A8 H T H#%E
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MODE %7528
MODE 17 #4405 F THCE A 1 D 4 a3 A [8) 4 AR 2 A o

Table 3—1: HAL830 / HAL835 ] MODE % 17 %%

B
(VA=) 9 8 7 6| 5|4 3|2 1 0
ZH FenEE| TREA i AR U Ja D TREA
GEFfL 9
RANGE fi77E S A | D ¥4 83 (W RE3A 6 FHl « FILTER fi7€ S HECFAREIE S 45 11-3 dB 41
Table 3-2: it HAL 835 Table 3—4: FILTER fi25& 3L 1-3 dB #5515
B SEA 3| -3 dB % R [4:3]
K K [9] B [2:1] 80 Hz 00
15 mT 1 00 500 Hz 10
30 mT 0 00 1 kHz 11
40 mT 1 10 2 kHz 01
60 mT 0 01
80 mT 0 10 kK
100 mT 0 1 OUTPUTMODE 77 X HAL83x (A~ [Ff th A 5K, .
150 mT 1 11 Table 3-5: HAL835 [ ! i 1k,
g R [7:5]
Table 3-3: /{45 FIHAL 830 B (12 67 000
v s Z M Y (SR 001
B [9] B 2] Z A (OMER AR D 011
30 mT 0 00 LA 010
40 mT 1 10 PWM 110
60 mT 0 01 PWM (et 111
80 mT 0 10
100 mT 0 11 Table 3-6: HAL830 )4 i 5{,
150 mT 1 11 P B (73]
B (12 670 000
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FEAF S, MTTAE T PUIAEE H SEEL S e (R R L

— FEANE i R AR, ECU AT DA I i A8 A% JEk gy H 1 e
W7 1) SR V) Huft B ge 72 LSN AT MSN 2 J8] iyt . 4
R B 10 k EFHRI R, AZEERIG K% MSN. it
WA N, AR K% LSN. BRI R4
500 Hz (2ms) .

— EESEHT, fRIREIESKIES — 1 LSN, RJa
H3%& MSN, Jf H ECU A AU Hi A% B 8% A& L
Ei -

2 BT, 1 LSB £aA 39 mV 1 H &
HSPARL . fEBI A AR, 14 472 1 LSB #h 0.31
mV.,

EZWET, (&2 DSP MME 5 AT 72 1A Tt i
DS N AE AR BRI, XM, LR
AR AR S T . SR AR 5 TR AR Bk
TR I G fE -

XA 2T R 2R 2 22 A I

£ PWM BN, RS 11 62 PWM it . PWM
JA#I R 8 ms, HH S SHTE OV A 5V HLYEH 2 (7]
Bk, Wi ERBEPWMESK SR mG. 52
L e SN PWM 15 5 1 vy fEL T B R “s™ R0 & 38 “d” 2 T8 (1)
b (LE 3-1) .

VR PWM G5 76 TR R, IR a4
St MR R A PR T e ST
ETHAAE PWM .

X PWM D), HRHER G L. X EE IE
# PWM 30T 70% &5 45 EEAE PWM st BT
N 30% it

Out d

—+ jeat—

high

low

\/ .
Update time

Fig. 3-1: PWM {5 5 15E X

TC HF7a

i SR (1 AR M T DS B AN TR I R e A ), DA
AMERLYE SR BEE E A L. B AR TC (RE &
O I TCSQ Ffias (—UIRERED EHIER .
W, TERBUR R AR IR AR A A AR 2 ] DA S A A
FEIRAS UL . S5 5R, % o R4S M AR AN Y
RS CARRFRE 5 o 1% AR 3 v LA Z1-3100ppm /
K % 1000 ppm / K [F£E IR R AR Z1-7 ppm /K2E 2
ppm /K2I IR 25

SEHEH) TCYEE LN A TC B A P I (S WA
27 7 B 3-7 MK 5-1)

Table 3-7: TC-ju[H 4

TC-ER [ppm/K] TC-{GEA
HiES W 27 Wi
#5-1)

-3100 to —1800 0

-1750 to 550 2

-500 to +450 CERIAMED 1

+450 to +1000 3

TC (547) 1 TCSQ (3 fir) WZ7E IYANJu B ()4 — AN a
FEL N BRphe$. @4n, O ppm/k % TC-jif=1, TC =
15FTCSQ =1, EZE 5.3, B4,

10 May 22, 2015; DSH000169_002E

Micronas



DATA SHEET

HAL 83x

RYE

SENSITIVITY #5740 & DSP skt IS8, REUE
HTE A4 Z [ gFE. X T VSUP =5V, FFAfFd Al Ll
1% 0.00049 34T 5 XL

For all calculations, the digital value from the magnetic
field of the D/A converter is used. This digital informa-
tion is readable from the D/A-READOUT register.

GP £t

GHEAMTHTEM - RER, WA HYSRE 5
5. Micronas £ 7£ % 17 %% GP1 %] GP3 rh 17 i# it Ik 4w
S, WESSH X, y AR, BSOS TUNKE N 13
PERER . &P AT DA HY X S (e JE s A7 Al 1 Ath P A P2 4
PR DS, s b n] LR E AR R

AVOUT x 16383

S
R)E = INITIAL

voQ

VOQ FFfFas il DSP A& 2 4. VOQ & Hh il
Wisn (B=0mT) Wli{ES, "A-VSUP (-100% &

) EHZE VSUP (100% 7S t)HfE. X T VSuP =5
V, TFAALILL4.9mV (0.05% 575D

VR A1 VOQ AR, TR A B R

=V _+V

OUTmax 00 SUP

e BIKF

A DLEH ) A5 5 v Bl DURE I fse, - 4 VSUP B GND
o it BT 5

CLAMP-LOW #7 {7 a5t & FIRZ AL ﬁﬁm%ﬁm@
AIYE OV (/23 bl ) R VSUP /2 (50% i =3 L)
ZIagmfe. X T VSUP =5V, & LALL 9.77 mV

(0.195% 2t

CLAMP-HIGH Ziffas & T LIRS, LA g
JER[EEOV (Ei/J\leLt ) FMIVSUP (k55 &2
ﬂﬁ%; $tF VSUP =5V, LL9.77 mV (0.195%

D—r

ER: ZIEMAE B MR RIE .

BRI B N ZEFAL 5, DA GPO FFEHIEA 3L
/S5 N GP Zfrds. 1E5 w74
~, AREEEE FIA S, FEREE—
MG A) . RIS RN B 2 GPO, A0 S
BLEUH A GP ZiA74%, JF H A2k i i i £l &
NI LR85

B

W E 1 LA Ay, A R AR R BUE, AR
AP AT A L R . AR EBUE NS, EA
FESR — IR SRR L B 81 i 3B

Bl ZEASIREEER!

D/A-READOUT

2 14 AL A7 SR ARG 5 A B 5 P 0 37 (1 S s 2
o Zar sl Lgitt, Jf /2 RGN P AL REE
R R ) A

ER: SHAGITA S, MSB A LSB #iAH % .
TR 5 SO R R

HR: HAL835: TEMHENAN], WaliE B RN
k. D/ A L H F AR A RELE AL A A
K. A s, AL ERES R
iUy O HE T, i A% ST R bA D)4 B B
Hf AL, 0 PWM.

Micronas

May 22, 2015; DSH000169_002E 11



HAL 83x

DATA SHEET

3.3. KRR
3.3.1. —REF

NTIERGAIE IR HE, @ Micronas 3
HEMN. S8SHTERHTREMNBEITRC (g2
R A 5.1) R H T N B A7 4 A 10 AE N KPR
(PC83x) g}

X% 7 N R AR AR SRS I AR, S A P P
WE. KHEE R

SE1: RANTERMRARK TS

N A TR, BERER R EA R, SR g
AR, AR GP A 8HE. Bk, XTSRRI
HIFT A KA, DL R A7 28 R O N Z AR ]
— L)k
QS ONERLESY)
— Ju
CHR I A SRR B A 1 B KD
— A
—TC, TCSQ I TC-{t [l
CHUR T T AR R L0 82 ) A JH A5 P32 A s )
-GP
(WREEF P EAHE CREFER, WATFEESNZH
1E2%)

BRI ROSR Bt e AT0 D/ A BEEUE A R,
SRA e R R 2 5 BEAT L

Fed B E 5 N\ HAL83xX %3 17 2%

Step 2: #1464k DSP

H T D / A-READOUT % 71F #% I 18 H ¥ T
SENSITIVITY, VOQ f1 CLAMP-LOW / HIGH [#] ¥
B, FrPlX s A7 s A 2 BTG -

—VOQINITIAL =2.5 V

— Clamp-Low =0V

— Clamp-High = 4.999 V

— Sens|NITIAL (see table 3-1.)

Table 3-1:
3dB ﬁw&%gﬁjj& SenSINITIAL
80 Hz 0.6
500 Hz 0.39
1 kHz 0.42
2 kHz 0.83

Step 3: & XKHE M

EHE R 1 A 2 ALK EAE TR EVE N . VOUTT M
VOUT2 (AR BAE B R B2 23K

TCHIT /T < VOUT1 2 < A7 &

N T AR R A, BRSNS
T PRI R AE R RIHE A1 RIS AE A 2 TR A
JEZRKT 3.5 Vo
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Step 4: VOQ F1 RBUFE K&

B RGWENKRMER1IFERFFED/A
READOUT. 4i%t&1d D/A-READOUT1.

WAE, BMARGRE NRHEN 2, HIRIEEEFS D/ A-
READOUT, #3kHf& D/ A-READOUT2,

R FH X S8 A H bR VOUT 1 R VOUT2, 43 il X A v o5
112, REER VOQ MIMEBTHE A .

Step 5:4 & &R A%

fJa — il g #2 LOCK Az >k ¥uid LOCK Thfig .

o
E=,

LOCK ZhREfE s AN E HLEE /R IC J5 AR 2K

IRBUAEBIE , A S L AF: ] 2 o B Pl 552 i >

i

R

'S

A NREER!

Sensitivity = INITIAL
2= Voutl) X
( D/A-Readout2 — D/A-Readoutl ) 5

[( D/A-Readout2 — 8192) x Sensitivity x 1 ]]x 5

ns
INITIAL 1024

XA TS ZUEE ot B A SR BB e

Bk, B REUEM VOQ KT EAEE N IC LT £/
#ro BB, 3T DUREBHAL AR P AEH Az v v T i N
7 B (B AT it 31 1% JE 35 EEPROM H o A& B2 ILAE CLET XoF
TN AT TRE. B, WA RE, iR L
LR 2

ER: X TEFRAE, RELRELANITE O &
1 JFia. BEAa R B, BROND IR A
HIRISREAE D IR 4 Th g a5 .
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4. 7= G

4.1. SR
A2
E1 [
i 8d) 23,
Center of sensitive area A4 ;
| L
—
|
|
y |
) }__ -1 C D D [, N C
i 1+ i
I D1 L [
|
|
|
|
—1 | |
| | | |
| |
IR v
/ | \ F3 / | \
7, | N 7 | N
7 N 7, | N
/ ' W—1 / \
1 | 1 i | i
1 4 3 i [ :
! [fL ' L1 | [
p | i = i i
T L T 1 o e o
| | | |
| |
| | | |
I [
| I | | | |
| | | |
| |
| | | [ : |
n , ! o n n
[l N [] 1 l [}
T =
b c
1
|
|
physical dimensions do not include moldflash. 0 25 5mm
——_ a . i - - = 1
solderability is guaranteed between end of pin and distance F1. scale
Sn-thickness might be reduced by mechanical handling.
A4, Bd, y= these dimensions are different for each sensor type and are specified in the data sheet.
min/max of D1 are specified in the datasheet.
UNIT A2 A3 b c D1 e E1 F1 F2 F3 L L1 (€]
1.55 4.11 1.2 0.60 4.0 14.5 14.0 o
mm 445 07 | 0421 036 | 405 [ 254 | 40 08 | 042 | 20 min min 4
JEDEC STANDARD
ANSI ISSUE DATE DRAWING-NO. ZG-NO.
ISSUE ITEM NO. TYMM-DD
ZG001009_Ver.0
- 10-04-29 06609.0001.4 7
© Copyright 2007 Micronas GmbH, all rights reserved

Fig. 4-1:

| TO92UT-1 Plastic Transistor Standard UT package, 3 leads, spread
Weight approximately 0.12 g
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A2
. FBled] i
4{Bd| A3
Center of sensitive area A4 3
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y ! |
| r— | G O i B s e A
|- £-|- —+ 1 -
Ly D [ L Al
[ 1 [
| |
| |
s 1 s o | | |
= | | | ol T | T
' [ ' F : | :
| | | 1 | |
|
I [ I
| : |
I [ | I | I
| |2 $ I I
| |
F2 ! | l | [
| | | | | |
| | | | | |
[ | [ L [ [
| ! ! | |
| 1 _;: | | ,?:
| 1 11 ~ Lr
! it
T Ll | T [l
| | I I
| ! | | ! |
—i— —i— . — L
4
[ [ [ [ 1 [ [ [ [
physical dimensions do not include moldflash.

0 2.5 5mm
solderability is guaranteed between end of pin and distance F1. scale
Sn-thickness might be reduced by mechanical handling.

A4, Bd, y= these dimensions are different for each sensor type and are specified in the data sheet.
min/max of D1 are specified in the datasheet.

UNIT A2 A3 b c D1 e E1 F1 F2 L ¢}

1.55 4.11 1.2 0.60 14.5 o
mm 145 0.7 0.42 0.36 4.05 1.27 4.01 0.8 0.42 min 45
JEDEC STANDARD
ANS|_— ISSUE DATE DRAWING-NO. ZG-NO.
YY-MM-DD
ISSUE ITEM NO. —~—
| | ZG001015_Ver.0
- - 15-01-09 06615.0001.4 BI. 1 8
© Copyright 2007 Micronas GmbH, all rights reserved
Fig. 4-2:

TO92UT-2 Plastic Transistor Standard UT package, 3 pins
Weight approximately 0.12 g

Micronas
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h p
h p
! :
e | 1
| | 1 il |
i\ It
i it
HIH 11y WL
L) T
L i ] 1 | . 0
/{>7 wed el GV I_ — -] _I = ol l W
\J | |
| |
| |
i
P2 I._.DO
= feed direction
PO F2 —_— e
view A-B
T
1 T
aldimensions in mm
other dimensions see drawing of buk
max. a lowed tolerance over 20 hok spacings +1.0
H1= this dimension is different for each sensor type and is specified in the data sheet
UNIT DO F1 F2 H h L PO P2 p T T w WOo W1 w2
2.74 2.74 20.0 11.0 13.2 7.05
mm 4.0 234 234 18.0 +1.0 max 122 565 +1.0 0.5 0.9 18.0 6.0 9.0 0.3
JEDEC STANDARD
ISSUE DATE DRAWING-NO. ZG-NO.
ISSUE ITEM NO. TYMM-DD
- ICE 60286-2 @ g 15-01-09 06632.0001.4 BI. 1 ZG001032_Ver.05
© Copyright 2007 Micronas GmbH, all rights reserved
Fig. 4-3:

TO92UA/UT: Dimensions ammopack inline, spread
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h p
h p
L L
f | ] \
| ' ] nimy
i\ It
i l Wi
ST W Al |B
LN ) - — —
| ! | ! W T
L 0OgW I
L L | | L L L
ST O——H —r
I |
I I
I I
|
P2 I-P_O.
= feed direction
view A-B
a. dimensions in mm T1 T
other dimensions see drawing of bu k
max. alowed tolerance over 20 hole spacings +1.0
H1= this dimension is different for each sensor type and is specified in the data sheet
UNIT DO F1 F2 H h L PO P2 p T T w wo w1 w2
1.47 1.47 20.0 11.0 13.2 7.05
mm 4.0 107 107 18.0 +1.0 max 12.2 5.65 +1.0 05 0.9 18.0 6.0 9.0 0.3
STANDARD
ANSI ISSUE DATE DRAWING-NO. ZG-NO.
ISSUE ITEM NO. TYMM-DD
- IEC 60286-2 @ g 15-01-09 06631.0001.4 BI. 1 ZG001031_Ver.04
© Copyright 2007 Micronas GmbH, all rights reserved
Fig. 4-4:

TO92UA/UT: Dimensions ammopack inline, not spread

Micronas
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4.2. Soldering, Welding and Assembly

Information related to solderability, welding, assembly, and second-level packaging is included in the document
“Guidelines for the Assembly of Micronas Packages”. It is available on the Micronas website or on the service portal.

4.3. Pin Connections and Short Descriptions

Pin Pin Name| Type Short Description

No.

1 VSUP SUPPLY Supply Voltage and
Programming Pin

2 GND GND Ground

3 ouT 1/0 Push-Pull Output

and Selection Pin

Fig. 4-5: Pin configuration

4.4. Dimensions of Sensitive Area

0.25 mm x 0.25 mm

4.5. Physical Dimensions

TO92UT-2
A4 | 0.3 mm nominal
Bd | 0.3 mm
D1 | 4.05 mm £ 0.05 mm
H1 | min. 22.0 mm
max. 24.1 mm
y 1.5 mm nominal
18 May 22, 2015; DSH000169_002E Micronas
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4.6. Absolute Maximum Ratings

Stresses beyond those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress rating only. Functional operation of the device at these conditions is not implied. Exposure to absolute
maximum rating conditions for extended periods will affect device reliability.

This device contains circuitry to protect the inputs and outputs against damage due to high static voltages or
electric fields; however, it is advised that normal precautions be taken to avoid application of any voltage higher

than abso-lute maximum-rated voltages to this circuit.

All voltages listed are referenced to ground (GND).

Symbol Parameter Pin No. Min. Max. Unit | Condition
\Y
SupP Supply Voltage 1 -8.5 8.5 \Y t<96h%)
SuP Supply Voltage 1 -16 16 \Y t<1ns)
\Y
OouT Output Voltage 3 -5 16 \Y
Vour Vsue | Excess of Output Voltage 3,1 - 2 \%
over Supply Voltage
out Continuous Output Current 3 -10 10 mA
t
Sh Output Short Circuit Duration | 3 - 10 min
VESD ESD Protection1) 1 -8 8 kV
3 -7.5 7.5
TJ Junction Temperature under -50 190 °C
biasz)
1) AEC-Q100-002 (100 pF and 1.5 kQ)
2) For 96 h - Please contact Micronas for other temperature requirements
3) No cumulated stress

Micronas

May 22, 2015; DSH000169_002E
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4.6.1. Storage and Shelf Life

Information related to storage conditions of Micronas sensors is included in the document “Guidelines for the
Assembly of Micronas Packages”. It gives recommendations linked to moisture sensitivity level and long-term stor-
age. It is available on the Micronas website or on the service portal.

4.7. Recommended Operating Conditions

Functional operation of the device beyond those indicated in the “Recommended Operating Conditions/Characteris-
tics” is not implied and may result in unpredictable behavior, reduce reliability and lifetime of the device.

All voltages listed are referenced to ground (GND).

Symbol | Parameter Pin No. | Min. | Typ. | Max. | Unit Condition
Vsup Supply Voltage 1 45 |5 55 |v
12.4 12,5 | 12.6 During programming
ouT Continuous Output Current | 3 -1.2 — 1.2 mA
R Load Resistor 3 45 |10 |- kO Can be pull-up or pull-
down resistor
C .
L Load Capacitance 3 0 100 1000 | nF Analog output only
"PRG Number of EEPROM - - - 100 | cycles | 0°C < Tamb < 55°C
Programming Cycles
TJ Junction Temperature - -40 | - 125 °C for 8000 h<)
Range) -40 - 150 °C for 2000 h*)
40 |- 170 | °c for 1000 h?)
1)Depends on the temperature profile of the application. Please contact Micronas for life time calculations.
2) Time values are not cumulative

20
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4.8. Characteristics

atTJ=-40"°Cto +170 °C, VSUP =4.5V t0 5.5V, GND = 0 V after programming and locking, at Recommended

Operation Conditions if not otherwise specified in the column “Conditions”.

Typical Characteristics for TJ =25 °C and VSUP =5 V.

Symbol Parameter Pin No. Min. Typ. Max. Unit Conditions
ISUP Supply Current 1 5 7 10 mA
over Temperature Range
ES Error in Magnetic Sensitivity over | 3 -4 0 4 % HAL830
Temperature Range®) 1 0 HAL835
VSUP =5V, 60 mT range, 3db
frequency = 500 Hz, TC & TCSQ for
linearized temperature coefficients
(see Section 4.8.1. on page 23)
Analog Output (HAL830 & HAL835)
1)
Resolution 3 — 12 — bit ratiometric to VSUP
DNL Differential Non-Linearity of D/A 3 -2.0 0 2.0 LSB HAL830
converter?) 15 |o 15 HAL835
Only @ 25°C ambient temperature
INL Non-Linearity of Output Voltage 3 -0.5 0 0.5 % % of supply voltage‘j)
over Temperature For VOUT =0.35V ... 4.65 V;
VSUP =5V, Sensitivity <0.95
ER Ratiometric Error of Output 3 -0.25 0 0.25 % lvouri-vourz2|>2v
over Temperature during calibration procedure
(Error in VouUT ! VSUP)
Voffset Offset Drift over Temperature 3 -0.6 0.25 0.6 ° Vsup HAL830
Range -0.2 0.1 0.2 HAL835
VOUT(B = 0 mT)25°C- VOUT(B =0
mT) ( 5) : ( VSUP =5 V; 60 mT range,
max 3dB frequency = 500 Hz, TC = 15,
TCSQ =1, TC-Range =1
—0.65 < sensitivity < 0.65
VouteL Accuracy of Output Voltage at 3 -15 0 15 mV RL=5kQ,VSUP =5V
Clamping Low Voltage over Spec values are derived from
Temperature Range resolutions of the registers Clamp-
AV Low/Clamp-High and the parameter
OUTCH Accuracy of Output Voltage at 3 -15 0 15 mV Voffset
Clamping High Voltage over
Temperature Range
Upper Limit of Signal Band"" 3 4.65 4.8 - \ =5V, -1mA<I <1mA
OUTH SUP ouT
Lower Limit of Signal Band™ 3 - 0.2 0.35 v =5V, -1mA<lI <1mA
OUTL SUP ouT
ouT Output Resistance over 3 - 1 10 Q VoutLmax = Y out ™= Y oUTHmin
Recommended Operating Range
[r(O) Step Response Time of Outputb) 3 - 3.0 - ms 3 dB Filter frequency = 80 Hz
1.5 3 dB Filter frequency = 500 Hz
1.1 3 dB Filter frequency = 1 kHz
0.9 3 dB Filter frequency = 2kHz
CL =10 nF, time to 90% of final
output voltage for a steplike
signal Bstep from 0 mT to Bmax
toop Power-Up Time (Time to reach - 1.5 1.7 1.9 ms CL =10 nF, 90% of VOUT
stable Output Voltage)
1)Output DAC full scale = 5 V ratiometric, Output DAC offset = 0 V, Output DAC LSB = VSUP/4096
'2) Only tested at 25°C. The specified values are test limits only. Overmolding and packaging might influence this parameter
3) If more than 50% of the selected magnetic field range is used (Sensitivity < 0.5) and the temperature compensation is suitable. INL = VOUT - VOUTLSF =
Least Square Fit Line voltage based on VOUT measurements at a fixed temperature.
4)Signal Band Area with full accuracy is located between VOUTL and VOUTH. The sensor accuracy is reduced below VOUTL and above VOUTH
5) Tambient = 150°C
Guaranteed by design

Micronas
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Symbol Parameter Pin No. Min. Typ. Max. Unit Conditions

BW Small Signal Bandwidth (-3dB) | 3 - 2 - kHz BAC <10 mT;
3 dB Filter frequency = 2 kHz

Voun Noise Output VoltageRMS 3 - 1 5 mV magnetic range = 60 mT
3 dB Filter frequency = 500 Hz
Sensitivity < 0.7; C = 4.7 nF (VSUP &
VOUT to GND)

DACGE D/A-Converter Glitch Energy 3 - 40 - nVv 7)

PWM Output (HAL835 only)

Resolution 3 - 11 - bit

ADC .

MIN- Accuracy of Duty Cycle at Clamp | 3 -0.3 0 0.3 % Spec values are derived from
DUTY Low over Temperature Range resolutions of the registers Clamp-
ADC Low/Clamp-High and the parameter

mAax- | Accuracy of Duty Cycle at Clamp | 3 -0.3 0 0.3 % 0Qoffset
DUTY High over Temperature Range
OUTH QOutput High Voltage 3 - 4.8 - VSUP =5V, -1 mA<IOUT <1mA
OUTL Output Low Voltage 3 - 0.2 - vV VSUP =5V, -1 mA <IOUT < 1mA
Towm PWM Output Frequency over 3 105 125 145 Hz
Temperature Range
IPOD Power-Up Time (Time to reach 3 - - 8.5 ms
valid Duty Cycle)
[r(O) Step Response Time of Output 3 - 3 13 ms 3 dB Filter frequency = 80 Hz
0,9 1,2 3 dB Filter frequency = 500 Hz
0,6 0.8 3 dB Filter frequency = 1 kHz
0,4 0,5 3 dB Filter frequency = 2kHz
Time to 90% of final output voltage
for a steplike signal Bstep from 0 mT
to Bmax
TO92UT Packages
Thermal Resistance -
chja junction to air - - - 235 KW Measured with a 1s0p board
thjc junction to case — — — 61 K/W Measured with a 1s0p board

7) The energy of the impulse injected into the analog output when the code in the D/A-Converter register changes state. This energy is
normally specified as the area of the glitch in nVs.
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4.8.1. Definition of sensitivity error ES

ES is the maximum of the absolute value of the quotient of the normalized measured value1 over the normalized
ideal Iinear2 value minus 1:

ES =max (abs (measl N

K \ ideal })

{ Tmin, Tmax}

In the example below, the maximum error occurs at -10°C:

0.8% 0.993

1: normalized to achieve a least-squares method straight line that has a value of 1 at 25°C

2: normalized to achieve a value of 1 at 25°C

1.03-
least-squares method straight line
of normalized measured data

y 1
ﬁ' measurement example of real
€ 1.02 sensor, normalized to achieve a
° | value of 1 of its least-squares
C method straighttine at25°C
to
2 i
5
re 101
la
te
d i
i
vity

1.00|
re
la A
ti
V i
e

0.99 /

0.98

-50 -25 ~19.0 25 50 75 100 125 150 175 temperature [°C]

Fig. 4-6: ES definition example
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4.8.2. Power-On Operation
at TJ =—-40 °C to +170 °C, after programming and locking. Typical Characteristics for TJ = 25 °C.
Symbol Parameter Min. Typ. Max. Unit
PORUP Power-On Reset Voltage (UP) - 3.4 - \%
POR
DOWN | Power-On Reset Voltage (DOWN) | - 3.0 - V

AVout [V] /

> 97%VSUPT

> 97%VSUP

> 97%VSUPt

|

|

|Ratiometric Output
-

| ]
I T

>

V \)
35V SUP,UV 5 SUP,0V VSUP [V]
4]: Output Voltage undefined
VSUP,UV = Undervoltage Detection Level

VSUP,0QV = Overvoltage Detection Level

Fig. 4-7: Analog output behavior for different supply voltages

SUP First PWM starts

I .
POD time

li

CiUT ) ) i
The first period contains

Output undefined | | no valid data

VT

time

No valid ‘signal Valid signal

Fig. 4-8: Power-up behavior of HAL835 with PWM output activated
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4.9. Diagnostics and Safety Features

4.9.1. Overvoltage and Undervoltage Detection

at TJ =-40 °C to +170 °C, Typical Characteristics for TJ = 25 °C, after programming and locking

Symbol Parameter Pin No. | Min. Typ. Max. Unit Test Conditions
1)2)
SUP,UV Undervoltage detection level 1 — 4.2 4.5 V
1)2)
SUP,OV Overvoltage detection level 1 8.5 8.9 10.0 )Y
it the supply voltage drops below V sup.uv O rises above V oy’ the output voltage is switched to V sup (>97% of VSUP at RL =10 kQ to
GND). '
2) If the PWM output of HAL835 is activated, then the output signal will follow VSUP and PWM signal is switched off

Note: The over- and undervoltage detection is activated only after locking the sensor!

4.9.2. Open-Circuit Detection

at TJ =40 °C to +170 °C, Typical Characteristics for TJ = 25 °C, after locking the sensor.

Symbol | Parameter Pin No. Min. Typ. Max. Unit Comment
Vour Output voltage at open| 3 0 0 0.15 \Y VSUP=5V
VSUP line RL = 10 kQ to 200 kQ
0 0 0.2 \Y VSUP =5V
5kQ <=RL <10 kQ
0 0 0.25 V VSUP =5V
45kQ <=RL < 10kQ")
Vour Output voltage at open| 3 4.85 4.9 5.0 \Y VSUP=5V
GND line RL =10 kQ to 200 kQ
4.8 4.9 5.0 \% VSUP =5V
5kQ <=RL <10 kQ
4.75 4.9 5.0 \Y VSUP =5V
45kQ<=RL < 10kQ")
1)Not tested

Note: In case that the PWM output mode is used the sensor will stop transmission of the PWM signal if VSUP or
GND lines are broken and VOUT will be according to above table.

4.9.3. Overtemperature and Short-Circuit Protection 4.9.5. ADC Diagnostic

If overtemperature >180 °C or a short-circuit occurs,

the output will go into tri-state condition. The A/D-READOUT register can be used to avoid

under/overrange effects in the A/D converter.

4.9.4. EEPROM Redundancy

The non-volatile memory uses the Micronas Fail Safe
Redundant Cell technology well proven in automotive
applications.

Micronas May 22, 2015; DSH000169_002E 25
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5. Application Notes
5.1. Application Circuit (for analog output mode only)

For EMC protection, it is recommended to connect one
ceramic 100 nF capacitor each between ground and the
supply voltage, respectively the output voltage pin.

Please note that during programming, the sensor will
be supplied repeatedly with the programming voltage
of 12.5 V for 100 ms. All components connected to the

VSUP line at this time must be able to resist this volt-
age.

5.2. Use of two HAL83x in Parallel
(for analog output mode only)

Two different HAL83x sensors which are operated in
parallel to the same supply and ground line can be
pro-grammed individually. In order to select the IC
which should be programmed, both Hall ICs are
inactivated by the “Deactivate” command on the
common supply line. Then, the appropriate IC is
activated by an “Acti-vate” pulse on its output. Only
the activated sensor will react to all following read,
write, and program com-mands. If the second IC has
to be programmed, the “Deactivate” command is sent
again, and the second IC can be selected.

\Y,
gup Note: The multi-programming of two sensors requires
a 10 kQ pull-down resistor on the sensors
output pins.
ouT
—— HAL83x Q
100 nF
— Vsup
100 nH o
GAD OUT A & Select A
)
Fig. 5—1_: Recommended application circuit (analog HAL83x HAL83x | OUT B & Select B
output signal) 100 nF]_ | Sensor A Sensor B <
100 nF|~ 100 nF |
GND
©
Fig. 5-2: Recommended Application circuit
(parallel operation of two HAL83x)
26 May 22, 2015; DSH000169_002E Micronas
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5.3. Temperature Compensation

Table 5—1: Temperature Compensation

The relationship between the temperature coefficient T TC-R T T
of the magnet and the corresponding TC, TCSQ and Czr:fg;riaetnt;rgf G(riou:nge ¢ S
TC-Range codes for linear compensation is given in Magnet (ppm/K)
the following table. In addition to the linear change of
the magnetic field with temperature, the curvature can ~1200 2 12 5
be adjusted as well. For this purpose, other TC, TCSQ
and TC-Range combinations are required which are -1300 2 12 0
not shown in the table. Please contact Micronas for
more detailed information on this higher order -1400 2 8 3
temperature compensation. _1500 > 4 7
-1600 2 4 1
Table 5-1: Temperature Compensation
-1700 2 0 6
Temperature TC-Range | TC TCSQ B
Coefficient of Group 1800 0 3 6
Magnet (ppm/K) -1900 0 28 7
1075 3 31 7 -2000 0 28 2
1000 3 28 1 -2100 0 24 6
900 3 24 0 -2200 0 24 1
750 3 16 2 -2400 0 20 0
675 3 12 2 -2500 0 16 5
575 3 8 2 —2600 0 14 5
450 3 4 2 —2800 0 12 1
400 1 31 0 —2900 0 8 6
250 1 24 1 -3000 0 8 3
150 1 20 1 -3100 0 4 7
50 1 16 2 -3300 0 4 1
0 1 15 1 -3500 0 0 4
-100 1 12 0
—-200 1 8 1
-300 1 4 4 Note: The above table shows only some approximate
4 ] values. Micronas recommends to use the TC-
—400 0 7 Calc software to find optimal settings for
_ temper-ature  coefficients. Please contact
500 1 0 0 ; o .
Micronas for more detailed information.
-600 2 31 2
-700 2 28 1
-800 2 24 3
-900 2 20 6
-1000 2 16 7
-1100 2 16 2
Micronas May 22, 2015; DSH000169_002E 27
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5.4. Ambient Temperature
Due to the internal power dissipation, the temperature
on the silicon chip (junction temperature TJ) is higher
than the temperature outside the package (ambient
temperature TA).
TJ=TA+ AT
At static conditions and continuous operation, the fol-
lowing equation applies:
AT=I1__*V_*R_
sup sup thjX
The X represents junction-to-air or junction-to-case.
In order to estimate the temperature difference AT
between the junction and the respective reference (e.g.
air, case, or solder point) use the max. parame-
ters for ISUP, RthX, and the max. value for VSUP
from the application.
The following example shows the result for junction-to -
air conditions. VSUP = 5.5 V, Rthja = 250 K/W and ISUP
=10 mA the temperature difference AT = 13.75 K.
The junction temperature TJ is specified. The maxi-mum
ambient temperature TAmax can be estimated as:
Amax B Jmax B
5.5. EMC and ESD
Please contact Micronas for the detailed investigation
reports with the EMC and ESD results.
28 May 22, 2015; DSH000169_002E Micronas
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6. Programming
6.1. Definition of Programming Pulses

The sensor is addressed by modulating a serial tele-gram
on the supply voltage. The sensor answers with a

serial telegram on the output pin.

The bits in the serial telegram have a different bit time
for the VSUP-line and the output. The bit time for the V -line is
degbnped through the length of the Sync Bit

at the beginning of each telegram. The bit time for the
output is defined through the Acknowledge Bit.

A logical “0” is coded as no voltage change within the
bit time. A logical “1” is coded as a voltage change
between 50% and 80% of the bit time. After each bit, a
voltage change occurs.

6.2. Definition of the Telegram

Each telegram starts with the Sync Bit (logical 0), 3
bits for the Command (COM), the Command Parity Bit
(CP), 4 bits for the Address (ADR), and the Address
Parity Bit (AP).

There are 4 kinds of telegrams:

— Write a register (see Fig. 6-2)
After the AP Bit, follow 14 Data Bits (DAT) and the
Data Parity Bit (DP). If the telegram is valid and the
command has been processed, the sensor answers
with an Acknowledge Bit (logical 0) on the output.

— Read a register (see Fig. 6-3)
After evaluating this command, the sensor answers
with the Acknowledge Bit, 14 Data Bits, and the
Data Parity Bit on the output.

— Programming the EEPROM cells (see Fig. 6—4)
After evaluating this command, the sensor answers

with the Acknowledge Bit. After the delay time tw,
the supply voltage rises up to the programming
volt-age.

— Activate a sensor (see Fig. 6-5)

If more than one sensor is connected to the supply
line, selection can be done by first deactivating all
sensors. The output of all sensors have to be pulled
to ground. With an Activate pulse on the
appropriate output pin, an individual sensor can be
selected. All following commands will only be
accepted from the activated sensor.

tr tf
V
SUPH
. t
logical 0 n or po
SUPL

p1

\Y;
SUPH
AT A
po or oy '\_
VSuUP tp1

Fig. 6—1: Definition of logical 0 and 1 bit

logical 1

Micronas
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Table 6—1: Telegram parameters

Symbol Parameter Pin | Min. | Typ. | Max. | Unit | Remarks
VSUPL Supply Voltage for Low Level 1 5 5.6 6 V
during Programming
V
SUPH Supply Voltage for High Level 1 6.8 8.0 8.5 \Y
during Programming
tr Rise time 1 - - 0.05 | ms | see Fig. 6-1 on page 29
tf Fall time 1 - - 0.05 ms see Fig. 6-1 on page 29
tpo Bit time on VSUP 1 1.7 175 1 1.9 ms tp0 is defined through the Sync Bit
[pOUT Bit time on output pin 3 2 3 4 ms | tpOUT is defined through the
Acknowledge Bit
t
p1 Duty-Cycle Change for logical 1 1,3 | 50 65 80 % % of tp0 or tpOUT
VSUPPROG Supply Voltage for 1 124 125 126 |V
Programming the EEPROM
t -
PROG Programming Time for EEPROM 1 95 100 | 105 ms
t
P Rise time of programming voltage 1 0.2 0.5 1 ms see Fig. 6—1 on page 29
fp Fall time of programming voltage 1 0 — 1 ms see Fig. 6-1 on page 29
tw Delay time of programming voltage after 1 0.5 0.7 1 ms
Acknowledge
\Y% .
act Voltage for an Activate pulse 3 3 4 5 V
t
act Duration of an Activate pulse 3 0.05 | 0.1 0.2 ms
Vout,deact | Output voltage after deactivate command 3 0 0.1 0.2 V
WRITE
Sync COM CP ADR

\
Ve /OO0 OO
Acknowledge
Vo L
ouT

Fig. 6—2: Telegram for coding a Write command

READ
Sync COM CP ADR AP

M mvsssasalavacnnssap
VOUT\

Fig. 6-3: Telegram for coding a Read command

Acknowledge DAT DP
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SUPPROG
ERASE, PROM, and LOCK

ADR AP

AmUsessealanasesss oy N

Acknowledge

\
t

w

Fig. 6—4: Telegram for coding the EEPROM programming

\
ACT
v
out

Fig. 6-5: Activate pulse

6.3. Telegram Codes

Sync Bit

Each telegram starts with the Sync Bit. This logical “0”
pulse defines the exact timing for tp0.

Command Bits (COM)

The Command code contains 3 bits and is a binary
number. Table 6-2 shows the available commands
and the corresponding codes for the HAL83x.
Command Parity Bit (CP)

This parity bit is “1” if the number of zeros within the 3
Command Bits is uneven. The parity bit is “0”, if the
number of zeros is even.

Address Bits (ADR)

The Address code contains 4 bits and is a binary

num-ber. Table 6—3 shows the available addresses for
the HAL83x registers.

Address Parity Bit (AP)

This parity bit is “1” if the number of zeros within the 4
Address bits is uneven. The parity bit is “0” if the num-
ber of zeros is even.

Data Bits (DAT)

The 14 Data Bits contain the register information.

The registers use different number formats for the
Data Bits. These formats are explained in Section 6.4.

In the Write command, the last bits are valid. If, for
example, the TC register (10 bits) is written, only the
last 10 bits are valid.

In the Read command, the first bits are valid. If, for
example, the TC register (10 bits) is read, only the first
10 bits are valid.

Data Parity Bit (DP)

This parity bit is “1” if the number of zeros within the
binary number is even. The parity bit is “0” if the num-
ber of zeros is uneven.

Acknowledge

After each telegram, the output answers with the
Acknowledge signal. This logical “0” pulse defines the

exact timing for tpOUT.
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Table 6—2: Available commands
Command Code Explanation
READ 2 read a register
WRITE 3 write a register
PROM 4 program all non-volatile registers
ERASE 5 erase all non-volatile registers
6.4. Number Formats 6.5. Register Information
Binary number: CLAMP-LOW
The most significant bit is given as first, the least ~ The register range is from 0 up to 255.
significant bit as last digit. — The register value is calculated by:
Example: 101001 represents 41 decimal.
CLAMP-LOW = LowCIampmgVoIlageV X2><255
Signed binary number: sup

The first digit represents the sign of the following
binary number (1 for negative, 0 for positive sign).

Example: 0101001 represents +41 decimal

1101001 represents -41 decimal

Two’s-complement number:

The first digit of positive numbers is “0”, the rest of the
number is a binary number. Negative numbers start
with “1”. In order to calculate the absolute value of the
number, calculate the complement of the remaining
digits and add “1”.

Example: 0101001 represents +41 decimal

1010111 represents —41 decimal

CLAMP-HIGH
— The register range is from 0 up to 511.

— The register value is calculated by:

HighClampingVoltage
CLAMP-HIGH = x 511

SUP

voQ
— The register range is from —1024 up to 1023.

— The register value is calculated by:

00
0o L T— x 1024
7

sup

SENSITIVITY
— The register range is from —8192 up to 8191.

— The register value is calculated by:

SENSITIVITY = Sensitivity x 2048
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TC
— The TC register range is from 0 up to 1023.

— The register value is calculated by:

TC = GROUP x 256 + TCValue x 8 + TCSQValue

MODE

— The register range is from 0 up to 1023 and contains
the settings for FILTER, RANGE, OUTPUTMODE:

MODE = RANGE( Mode][ 9]) x 512 +
OUTPUTMODE x 32 +

FILTER x 8 + RANGE( Mode[ 2:1]) x 2

D/A-READOUT
— This register is read only.

— The register range is from 0 up to 16383.

DEACTIVATE
— This register can only be written.

— The register has to be written with 2063 decimal
(80F hexadecimal) for the deactivation.

— The sensor can be reset with an Activate pulse on
the output pin or by switching off and on the
supply voltage.

Table 6-3: Available register addresses

Register Code | Data| Format Customer Remark
Bits
CLAMP-LOW 1 8 binary read/write/program | Low clamping voltage
CLAMP-HIGH 2 9 binary read/write/program | High clamping voltage
vOoQ 3 11 two’s compl. binary | read/write/program | Output quiescent voltage
SENSITIVITY 4 14 signed binary read/write/program
MODE 5 10 binary read/write/program | Range, filter, output mode
LOCKR 6 2 binary read/write/program | Lock Bit
A/D READOUT 7 14 two’s compl. binary | read
GP REGISTERS 1..3 | 8 3x13 | binary read/write/program | )
D/A-READOUT 9 14 binary read Bit sequence is reversed
during read
TC 11 10 binary read/write/program | bits 0 to 2 TCSQ
bits 3to 7 TC
bits 8 to 9 TC Range
GP REGISTER O 12 13 binary read/write/program | )
DEACTIVATE 15 12 binary write Deactivate the sensor
1)To read/write this register it is mandatory to read/write all GP register one after the other starting with GPO. In
case of a writing the registers it is necessary to first write all registers followed by one store sequence at the end.
Even if only GPO should be changed all other GP registers must first be read and the read out data must be
written again to these registers.
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6.6. Programming Information
Table 6—4: Data formats
Char DAT3 DAT2 DAT1 DATO
Register Bit 15( 14 (13 | 12| 11| 10| 09 | 08 | 07 | 06 | 05| 04| 03| 02| 01| 00
CLAMP LOW | Write | — | — - | - - - | - - vV |V |V V|V
Read| - | - \Y, VIV IV ]|V ]|V |V |V |- - - - - | -
CLAMP HIGH | Write | — | — - | - - - | - viiv (v (v |Vv | Vv | Vv | V|V
Read| - | - \Y, VIV IV ]|V ]|V |V |V |V |- - - - | -
VOQ Write [ — | - - | - - vivi|v |fv |fv |v | Vv /| Vv | Vv (| V]|V
Read| - | - vi|iv ]|V ]|V ]|V |V |V | V|V |V]|- - | -
SENSITIVITY | Write | — | - \Y, vi|ivi|vVvi|Vv |V | Vv | Vv | Vv | Vv (| Vv | Vv | V]|V
Read| - | — \Y, vi|ivi|vVvi|Vv |V | Vv | Vv | Vv | Vv (| Vv | Vv | V]|V
MODE Write [ - | - - | - - - |V |V ]|V ]|V I|VI|V ]|V ]|V ]|]V]V
Read| - | - \Y, VIV IV IV IV |V |V |V |[V]|- - - | -
LOCKR Write [ — | - - | - - - | - - - - - - - - - |1V
Read| - | - - Vv |- - | - - - - - - - - - | -
GP1..3 Write [ — | - -{vi|vi|vi|ivi|iVv ]|V ]|V ]|V ]|V ]|V ]|V ]V]V
Registers Read| - | - \% vVI{iVv ]|V | V]|V |V | V]|V | V]|V ]V ]|]V]-
D/A- Read| - | - \Y, vi|ivi|vi|Vv |V | Vv | Vv | Vv | Vv | |Vv | Vv | V]|V
READOUT )
TC Write [ - | - - | - - - |V |V |V |V ]|V ]|V ]|V ]|V ]|]V]V
Read| - | - \Y, VIV IV IV ]|V |V |V |V |[V]|- - - | -
GPO Write [ — | - -{vi|v{|vi|ivi{|iVv ]|V ]|V |V ]|V ]|V ]|V ]V]V
Register Read| - | - \% Vv \% V |V \% Vv Vv Vv \% \% \% V| -
DEACTIVATE | Write [ - | - - | - 1 0 0 0 0 0 0 0 1 1 1 1
V: valid, —: ignore, bit order: MSB
first 1) LSB first

If the content of any register (except the lock registers)
is to be changed, the desired value must first be writ-
ten into the corresponding RAM register. Before read-
ing out the RAM register again, the register value must
be permanently stored in the EEPROM.

Permanently storing a value in the EEPROM is done
by first sending an ERASE command followed by
sending a PROM command. The address within the
ERASE and PROM commands must be zero.
ERASE and PROM act on all registers in parallel.

If all HAL83x registers are to be changed, all writing
commands can be sent one after the other, followed by
sending one ERASE and PROM command at the end.

During all communication sequences, the customer
has to check if the communication with the sensor was
successful. This means that the acknowledge and the
parity bits sent by the sensor have to be checked by

the customer. If the Micronas programmer board is
used, the customer has to check the error flags sent
from the programmer board.

Note: For production and qualification tests it is man-
datory to set the LOCK bit after final adjustment
and programming of HAL83x. The LOCK func-
tion is active after the next power-up of the sen-
SOr.

The success of the lock process must be
checked by reading at least one sensor register
after locking and/or by an analog check of the
sensors output signal.

Electrostatic discharges (ESD) may disturb the
programming pulses. Please take precautions
against ESD.
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7. Data Sheet History

1. Advance Information: "HAL 83x Robust Mutlti-Pur-
pose Programmable Linear Hall-Effect Sensor
Fam-ily”, Jan. 13, 2013, Al000169_001EN. First
release of the Advance Information.

2. Preliminary Data Sheet: “HAL 83x Robust Multi-
Pur-pose Programmable Linear Hall-Effect Sensor
Fame-ily”, Aug. 2, 2013, PD000213_001EN. First
release of the preliminary data sheet.

Maijor Changes:

— Absolute Maximum Ratings: Values for VESD

— Characteristics: Values for VQffset

3. Preliminary Data Sheet: “HAL 83x Robust Multi-
Pur-pose Programmable Linear Hall-Effect Sensor
Fame-ily”, Oct. 2, 2014, PD000213_002EN. Second
release of the preliminary data sheet.

Major Changes:

—TO92 UT package drawing updated
— TO92 UT package spread legs option deleted

— Recommended operating conditions and charac-
teristics:

» Updated DNL value for HAL 835
» Updated RLmin (load resistor)
— Diagnostics and safety features updated
— Offset correction feature for HAL 835 removed

4. Data Sheet: “HAL 83x Robust Multi-Purpose Pro-
grammable Linear Hall-Effect Sensor Family”,
Feb. 25, 2015, DSH000169_001E. First release
of the data sheet.

Maijor Changes:

— Step Response Times

5. Data Sheet: “HAL 83x Robust Multi-Purpose Pro-
grammable Linear Hall-Effect Sensor Family”, May
22,2015, DSH000169_002E. Second release of
the data sheet.

Changes:

— Package TO92UT-1 (spread) added

— Package drawing TO92UT-2 (non-spread) updated
— Ammopack drawings updated

— Assembly and storage information

— Several text corrections

Micronas GmbH
Hans-Bunte-Strasse 19 - D-79108 Freiburg - P.O. Box 840 - D-79008 Freiburg, Germany
Tel. +49-761-517-0 - Fax +49-761-517-2174 - E-mail: docservice@micronas.com - Internet: www.micronas.com

35 May 22, 2015; DSH000169_002E Micronas



