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L%

BRI EDRWRY | Vee=2.6 V~3.6 V., Ta=-40°C to +85°C,

=1.
Parameter Min Typ Max Unit Test Conditions/Comments
CAPACITANCE-TO-DIGITAL CONVERTER
Update Rate 24.25 25 25.75 ms 8 conversion stages in sequencer;
decimation rate = 256
Resolution 16 Bits
CINx Input Range +8 pF
No Missing Codes 16 Bits Guaranteed by design, not production tested
Total Unadjusted Error +20 %
Output Noise (Peak-to-Peak) 7 Codes Decimation rate = 128
3 Codes Decimation rate = 256
Output Noise (RMS) 0.8 Codes Decimation rate = 128
0.5 Codes Decimation rate = 256
Cstray Offset Range +20 pF 6-bit DAC
Cstray Offset Resolution 0.32 pF
Low Power Mode Delay Accuracy 4 % % 0f 200 ms, 400 ms, 600 ms, or 800 ms
EXCITATION SOURCE
Frequency 250 kHz
Output Voltage 0 Vee \% Oscillating
ACSH]F_LD
Short-Circuit Source Current 10 mA
Short-Circuit Sink Current 10 mA
Maximum Output Load 150 pF Capacitance load on ACsyeLp to ground
LOGIC INPUTS (SCLK, SDA,)
Input High Voltage, Viy 0.7 X Vprive A%
Input Low Voltage, Vi 0.4 A%
Input High Voltage, Iy -1 A VN = Vprive
Input Low Voltage, I ;. 1 A Vin= GND
Hysteresis 150 mV
OPEN-DRAIN OUTPUTS (SCLK, SDA, INT)
Output Low Voltage, VoL 0.4 \V4 Isnk = —1 mA
Output High Leakage Current, Ion +0.1 +1 pA Vour = Vprive
POWER
Vee 2.6 33 3.6 \Y%
VDbRIVE 1.65 3.6 A\ Serial interface operating voltage
Icc 0.9 1 mA In full power mode, Vce + Vprive
15.5 21.5 pnA Low power mode, converter idle, Vce + Vprive
2.3 7.5 pA Full shutdown, Ve + Vprive
Rev. 0 — 3/56 —
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BHEEHNE— FTOTE/ER(Typ)

FRIZHEEDR R WVIRY . Vee=3.6 V., T=25°C, 50 pF &fil,

x2.
Current Values of Conversion Stages (uA)
Low Power Mode Delay Decimation Rate 1 2 3 4 5 6 7 8
200 ms 64 20.83 24.18 27.52 30.82 34.11 37.37 40.6 43.81
128 253 31.92 38.45 44.87 51.21 57.45 63.6 69.66
256 34.11 46.99 59.51 71.66 83.47 94.94 106.1 116.96
400 ms 64 18.17 19.86 21.55 23.23 249 26.57 28.23 29.88
128 20.43 23.79 27.12 3043 33.72 36.98 40.22 43.43
256 249 31.53 38.06 44.5 50.83 57.08 63.23 69.3
600 ms 64 17.28 18.41 19.54 20.67 21.79 2291 24.03 25.14
128 18.79 21.04 23.28 25.51 27.73 29.94 32.13 34.32
256 21.79 26.25 30.67 35.04 39.37 43.66 47.9 52.11
800 ms 64 16.84 17.69 18.53 19.38 20.23 21.07 2191 22.75
128 17.97 19.66 21.35 23.03 24.7 26.37 28.03 29.69
256 20.23 23.59 26.93 30.24 33.53 36.79 40.03 43.24
EHBEENE— FTOBRXEHER
FRIZHENRWVIRY | Vee=3.6 V. 50 pF &1if,
*3.
Current Values of Conversion Stages (nA)
Low Power Mode Delay Decimation Rate 1 2 3 4 5 6 7 8
200 ms 64 27.71 31.65 35.56 39.44 4328 47.1 50.89 54.64
128 32.96 40.72 48.37 55.89 63.3 70.59 7777 84.84
256 4328 58.37 72.99 87.17 100.92 114.26 127.22 139.8
400 ms 64 24.61 26.6 28.58 30.55 32.51 34.47 36.42 38.36
128 27.26 31.21 35.12 39 42.85 46.67 50.46 54.22
256 32.51 40.29 47.94 55.47 62.88 70.18 77.36 84.44
600 ms 64 23.58 2491 26.23 27.55 28.87 30.18 31.5 32.8
128 2535 27.99 30.62 33.24 35.84 38.43 41 43.56
256 28.87 34.11 39.29 4441 49.48 54.5 59.46 64.38
800 ms 64 23.06 24.06 25.05 26.05 27.04 28.03 29.02 30
128 24.39 26.38 28.36 30.33 32.29 34.25 36.2 38.14
256 27.04 30.98 349 38.78 42.64 46.46 50.25 54.01
Rev. 0 — 4/56 —




AD7148

PC 24 = > {L#k(AD7148-1)
FRICHREDROIRY | Ta

TRCDODANEEDZ A I TIE, L6VOEEL LG E LET,

40°C to +85°C., Vprive = 1.65 V~3.6 V. Vcc=2.6 V~3.6 V, 25CTOH > 7 /L « 7 & MLV A% Rk,

= 4.

Parameter' Limit Unit Description

fscrx 400 kHz max

t 0.6 us min Start condition hold time, typ, sta
t 1.3 us min Clock low period, trow

t3 0.6 us min Clock high period, tuign

ty 100 ns min Data setup time, tsy; pat

ts 300 ns min Data hold time, tup; par

te 0.6 us min Stop condition setup time, tsy. sto
t 0.6 us min Start condition setup time, tsu. sta
tg 1.3 us min Bus free time between stop and start conditions, tgur
tr 300 ns max Clock/data rise time

tr 300 ns max Clock/data fall time

VR BGEEL 98,

PCos4zv5H
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xR K TEE

* 5.
Parameter Rating
Vee to GND —-03Vto+3.6V
Analog Input Voltage to GND —03VtoVec+03V
Digital Input Voltage to GND —03 Vto Vprve +0.3 V
Digital Output Voltage to GND —03 Vto Vprve +0.3 V
Input Current to Any Pin Except Supplies' 10 mA
ESD Rating (Human Body Model) 2.5kV
Operating Temperature Range —40°C to +105°C
Storage Temperature Range —65°C to +150°C
Junction Temperature 150°C
LFCSP

Power Dissipation 450 mW

0;a Thermal Impedance 135.7°C/W
IR Reflow Peak Temperature 260°C £ 0.5°C
Lead Temperature (Soldering, 10 sec) 300°C

YK 100 mA E TOMEMEE
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AT 27 —5 a3V —N), TAABRHBPRT —F 7
THERMNEBHE— FIE, 70 - RU— -« T— FICHB L TK
BIZEET LTS INTWHTED, AEIDBLE
TRAN T TV r—a WL TOET, Y Y hE Y
Ve E—RTHEL, T ARERC Yy MU LET,
PWR_CONTROL L ¥ % % ®» POWER MODE tE v h(7 KL %
0x000[1:0))Z £~ T, AD7147 OEEE— REHELET, £ 7
12, FEEE— RiZxhd % POWER MODE Of%E xR LET,
AD7148 % v v v hH¥ U v - F— KIZT D & &%,
POWER MODE t' v MZ 0l £72i% 11 2% EL ET

% 7.POWER_MODE M &7

POWER_MODE Bits Operating Mode
00 Full power mode
01 Shutdown mode
10 Low power mode
11 Shutdown mode

POWER MODE Y v h®/8U —F L7 7 4L h 3 & 00(7
Jbe R — « T— F)TT,

I RJ)— = E—F

TN e RT— « T— R T, AD7148 DT RTHOEZ ¥ 3 1T
BIRDSHEAG S, BREENIEX 3, oy —cihd &,
AD7148 (Xt v — - FT—F EBUE L T, izt P—Nn
WA, AD7148 ITEBH AR L L EFHIIL, 20T —4 %
Wik DML —F o THEWET, 7 T — -« T— FTIL,
AD7148 1T —E L — N CEBEZIT VW E T, >V T,
CDCZH#as — 4 v A OE 72 3 VA BB LTLIEE N,
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AD7148

BHEENE—F

AD7148 BWIRWHE B NE— ROGHE ., T34 AGHALFREIC
POWER MODE E' v ~23 10 (ZF%E S ET, filtdr D izsMT
U =RV, AD7148 1A BER A TP T, IHEE
ERIBICHIRLE 9, B —lcfinennE b, 557 2%
BENREEZHERF L 3, AD7148 |3, LP_CONV_DELAY bt v
kTR E S NZEEQ00 ms, 400 ms, 600 ms, 800 ms)f& (225 #a
BTV, ZOT—FEfioTHifEnY vy 7 2EH L ET,

St Y —ICfi D &, AD7148 13 25 ms Z L ICEHA Y — 4
VAEBBL, BrY—nbT—H &2V — KRy LET,

KHEBEENE— N T, AFHHEEBERIL. EHBEOER &
AD7148 DR DZEWABIG 2 RO OB & OV 720 £3, 7=
& Z1%, LP_CONV_DELAY 1 =400 ms DA, AD7148 D &L
25 ms fi] Tl 0.85 mA(typ)iZ. ZHi & ZHLD 400 ms I TIE 14 pA
W2, TENENRDETINOOEBREA IV TIZVUAZRE
WCEVAEETEDLZ LIZEELTLEZY, Sz YW TIE,
CDC s — 7 ABM D7 v a v EBRLTLE &N,

=P —=PIFT I i D D& IED IR, ADT148 A
T RU—RRED DA B IR T D7 DI T DR
X % & " 8 T 9, AMB COMP CTRLO L ¥ A % O
PWR_DOWN_TIMEOUT t v k(7 K1 A 0x002[13:12])% £ > T,
Z— =N Y=l D D& IED I ADT148 NAES
RE~BATT DRIOBIEAEE L T

BYFMNLIEEETD/INSLEE

BMBEENET— FTIE, MITFE P —DEED 1 S TEEN
BHABH SN D £ T, AD7148 1ZIRIHEE R IELHEE L £+,
BN SND L, AD7I8 IFHEICTZ L « RTU— « T— R
BEICRESNDT=D, 36 ms T L ICHLER —4 v A% FETL
£, ZOFiEEM S L BERICE Y —ICEEME TIC AD7148
E7W e XU — « B— R TENET D72 OBIEN/ NS 72D £7°,

AD7148 SETUP
AND INITIALIZATION
POWER_MODE = 10

4 | CONVERSION SEQUENCE

EVERY LP_CONV_DELAY

UPDATE COMPENSATION
LOGIC DATA PATH

USER IN
PROXIMITY
JO SENSOR?,

CONVERSION SEQUENCE
EVERY 36ms FOR
SENSOR READBACK

USERIN
PROXIMITY
JO SENSOR?,

YES

07155-018

PROXIMITY TIMER | TIMEOUT
COUNT DOWN

19.EBBEENE— NEIME
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AD7148

— »
BE/ITOEIL - avN—4
AD7148 DEBET I H L« a v _"—Z T 16 © v MMyfREED Z-A
T—=%T7 7 F ¥ ERHALTWET, CDC ~AJJTZH 8§ KoY
VBB, INHIFASL v TF e~ b v RAERBEL TN
—Z AN~ SN ET, CDC O 7V v FJEMEE L 250
kHz T,

CDC HADF—R—H2 T o5
FUA—=vay s b= hEREA—NN—=HF 7V T,

PWR_CONTROL L ¥ 2 % ® DECIMATION t v (7 KL %
0x000[9:8IZ L 0 FEE S E T (FE 8§ &),

*®8CDCOHOTYA—Y3 v L—F

CDC Output Rate
DECIMATION Bits Decimation Rate per Stage (ms)
00 256 3.072
01 128 1.536
10 64 0.768
11 64 0.768

AD7148 DT v A —v a YT, 2oV T EREL T
OV AT A AT, FRLET VAL T o
NEDT —=%T 7 F¥xDled, BEY L TVEAT—THT20)
Ty A—vary - b—brD 3 FZRoTWET, T72bb, 3
x 256 E/~1% 3 x 128fHDOY I LEFH LT, HFEAT—ID
EEBME LN ET,

FURA =g VAR, & CDCHER D ) A R 'EHIEL £,
2P, TV A—Yar-L—rEEFRE, ZAT—=UHED
DODHEIILV =B TFRDETD, /A RXDRWESET T T
WL DO b L— A7 NATRETT,

BEEY—DF Tty FEE

AD7148 7% CDC FHll CIEER BE A IED7-2DITHES 250
v/ <7/l DAC PHEINTWET, Zhootd 7k b
X, 79U RICHTAEBEREICETHRELET, Iy
ITHOHEERFET. TXTOB Y —DNET 7T 4 TDL X,
T_RTHRAT—V O CDC HA#IFFE I v KR — /(] 32,700)
2352 & TY,

X 20 Ofi{b L7=7 v v 7 KT, STAGEx OFFSET L Y2 4 %
fioTHZ7Ey NEHESEDLIHEERLET, 6 EY O
POS_AFE_OFFSET £~ bk & NEG_AFE OFFSET £’ v k% ffi~ T,
20 pF OFiPH T 0.32 pF DREEOA 7 & v iz 1RM4t9 5 X 9
IZA7®y M DAC Z#&E L %7, NEG_AFE OFFSET v k&
POS AFE OFFSET t'y h&fli~T, ELADAF 7y FEEZE
72I3AD CDC AN H 2 £F,

IoFTuvRE, VARV Y — - Xy T FITAE— 3
T EEFSETT,

< +DAC 6
(20pF RANGE) |—/—] POS_AFE_OFFSET

O KQ—
POS_AFE_OFFSET_SWAP BIT

(+)
CIN + + 16
ikt g 16-BIT /
\

NEG_AFE_OFFSET_SWAP BIT
Lo f—

-DAC 6/
(20pF RANGE) [7 NEG_AFE_OFFSET

CINx_CONNECTION_SETUP
BITS

07155-019

®20.7F 0% - 70T ROAFTEY M

T —r oY

AD7148 (X, ANF ¥ XNV OEMHIEEZITS > —r o EN
ML TWET, | V=7 ATHRK 8 AT —VOEW % FITT
HTENTEET, & SEWMAT—UTIE, BRder¥—Nn
SBOANZFHATHZENTEET, N7 2 LURFEMD
L BEOREBEE Y — A =T 2 — AERE Y R— T
LIEINCEAT—UEMAICRET DI ENTEET, =& x2iE,
2T A K « ¥ —% STAGEO~STAGE7 ~, R&Z v - ko %
—% STAGE0 ~, TIhFhE VY TEHtnTcaxEd, LM
A2T—UTliE, CINx A& a v _R—F ~EEg+H AN~ LvF 7
L7 YAMEORTEEFFOZ ENTEET,
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AD7148

AD7148 O —4 % « 2 hr—F %, STAGE0 7> 5Btk
SINHEMmGE ARG LE T, M 21 &, CDC AT —T L
CINx Aio7ueyr7KeERrLET, BT —7F 20T,
STAGEO 7 & B 4 & 4L T, PWR CONTROL L ¥ R % @
SEQUENCE_STAGE NUM E' v K (7 KL & 0x000[7:4]) % i > g%
TEENDIETHRESND AT =V TR TT D CDC EHDy—7r
VALLTCERINET, HTIRER V-0
W C T, TRTOERAT—URNBEL INDIDITTIEH D F
Th, | V=TV ATOEREEHRETHE T, B — - A
VA —T = — ASAMEITIE LT, SEQUENCE _STAGE NUM E' v b
EEWET, &z, CINx AN 6 [HOEWAT — 2T

EY B THNDEAIEL, LYAZIZ 0005 2% ELET, 51T,

R+ 5 AT —VHITHE~> T STAGEXx CAL EN L ¥ A H 23 iE
LET,

[ STAGE7
[ STAGE6
| TAGE5
[ STAGE4
| STAGE3
| STAGE2
| STAGE1
\STAGEO
CINO
CIN1 x
CIN2 x
CIN3 2 5-A
I 16-BIT
CIN4 5 ADC
=
CIN5 s
CIN6 @
CIN7

07155-020

X 21.CDC DEBRT—

AD7148
SEQUENCER

VB IR WA 2 T — DT, ADTI48 IS N TWH v —
BOAKTFELET, K210, S —lcntE SnsEH
AT =L AD7148 K v —lThEE SNDHANEERL
E3 A

—RIZ 1 ODORZ Y P —IZE 1 DDV = U s AT —
NN TT N, | BRAT—JIZH LT 2 HORKT S -
Y —NEBTEET 2 L O ICERET S Z LIFARETT ., FIREIC
SOND | RE L DIRIINT I T 4 TR DHIENRTEET, @
RE L ERBICITEBEORZ RN T 75 4 TR0 ET, =
DR TIZ 1 DOERAT—ONMECTI(X 22D B2 & B3 &
),

RA = e B —IT 8 AT =Tk, AFTA XL 2 AT —V %k,
EFNENMELELET, RA N Y7 oo TiE, FAT =0
LOFEREFE ST, ATA X FITHA =NV EDZ—F—DKRY
TarvERkbEd, ZOTuvREETTLIT AT XNIT TS
0y« FNAEANLEHETRE L TCETH, YT =T .
TABAZHA L LTWEELSBLERHD £77,

CDC £ —%7r > A K
CDC 24 8 27 — Y DOFHMNCE T 5 IFRTIE. CDC £#as —7
AR & LCTHE SN TWET, SEQUENCE_STAGE NUM t v

k& DECIMATION E' v MI XV EHIFHEAZRELET(E 9 &
),

72 2iE, TR ART U A= g - L— b 128 TEIEL,
SEQUENCE _STAGE NUM E' > k7% 0005, 1 ¥ —/4 2 AT 6 A
TV DOEMRDGE ., T — 4 o AL 9216 ms 12720 E
7,

AD7148
SEQUENCER

BUTTONS

AD7148
SEQUENCER

STAGE3

SLIDER

STAGE4

07155-021

2t H—IIHT B — T U ORE
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AD7148

Conversion Time (ms)

RO TIL/NT— - E— R TOH CDC ZEHMER
SEQUENCE_STAGE_NUM Decimation = 64
0 0.768

1 1.536

2 2.304

3 3.072

4 3.84

5 4.608

6 5.376

7 6.144

Decimation = 128 Decimation = 256
1.536 3.072

3.072 6.144

4.608 9.216

6.144 12.288

7.68 15.36

9.216 18.432

10.752 21.504

12.288 24.576

IR — - E— KTO CDC ML —4 > A
SEQUENCE_STAGE NUM t' v k & DECIMATION By R &% 9
rfa“ct ICHRET D E, & AT —=VIIHT BTN - XY
— «E—RTOCDCEHL — /7 ABMPHESNET,

X 23 12, 7/ XU — -« F— R TO CDC EHIFH O L L7
HAIVIHERLET, 7 XU— « FT— K CDC ZHi
(tcony )&, R IR T A THRELE T,

-a— tcony Fp

CONVERSION CONVERSION
J\SEQUENCE N+1\ SEQUENCE N+2

CONVERSION

CcDC
CONVERSION SEQUENCE N

07155-022

23.7J)L/IRJ— -

EHESENE—FCDCEMRI—F U REH—ELEHY
KWHEENAG Y =4 27 v 7« T— N TEER O CDC £
DJEREIL, 7 KA 0x000 [3:2]i28% %5 LP_CONV_DELAY
v bER QIR TLVRZ EE-THIE L E3, Z Ok
VAT HELR A T TR & AD7148 O E S L OO
b L— R 7 2Bl 2 B8 & 2 FREE O Tk 2 #24k U$ 7,

7= & z1E. LP_CONV_DELAY E v K7 Rl 2 0x000[3:2])% 11
WCRET D ERROEBEENNERCEET, 11 @"L/”E“’Cli
AD7148 NHEHBMICY =2 A 77 v 7 LT, % 800ms = &2 H

FFEITLET,

E—RTOCDCE#RY —4F > AERH

Rev. 0

% 10.LP_CONV_DELAY D%

LP_CONV_DELAY Bits Delay Between Conversions (ms)

00 200

01 400

10 600

11 800

X 24 1, K& )€ — R TO CDC EHLFH O filg(k L7z ¥

13 /71§J€~Tbiﬁ‘ KZRdTLoic, IKHEBHE—F
CDC ZE#RFRIL. tcon m & LP_CONV_DELAY By MZkoT
BEINET,
|~———————tcony_LP ————
—tcoNy_Fp -

CONVERSION
SEQUENCE N,

CONVERSION

LP_CONV_DELAY
— — SEQUENCE N+1

CDC
CONVERSION

07155-023

M 24K HEENHE— N CDC IS — 47 v RF5MH

CDC EH#ifER

b HTEDOESIREEE P —1T, A )Y CDC BHfER% U — R
Ny 7 LTHUBRT LI 20 EELET, FA NTOLEIZY
BRVIUAZFIANT 3 LPAFXRNIIHY FT, mA ML, Z
NHEDLIAEZNE) =Ry I LT —X%&2 /7 =T -
TNIY ZNEMo>TUEL T, KPPV a U fHEREROET,
AD7148 11X, N7 3L TUAFZND UYLk - LU RZ O
N7 1OT KLUA0x00B LB END 16 B> ~ CDC 7]
F—H EPBERILLET, CDC 16 & v NEHAT — 57 1/‘/“7\5
oAt e, a—V—EHEOT ) r—ar - F—X0H
NHRE T,
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AD7148

BEUY—ANDER

T ERERE T —005 AD7148 D v N—F EFTO/ NS
BelX, N7 2 DUV RAF B TRAICHEKRT 2 Z &N TE
FTE3II~K 2B, ZNHDOLVAFIE, AJE U HEHED
Yy bT v, B — AT EY b, BT RE, AT
— VoY —[RREORTEICHEH L ET, &' —3E 5
(LT 22 ENTEET, 7L 2 1E. STAGED ([ZHFe S
T2RE v v —E, BIDRT =T ST B ORSRE 2 £
ORE L ERRBEE LA Ty MEEFHFSOZ ENTEET,

CINx AARLF IOy b7y

CINx_CONNECTION_SETUP bt v MZik, BErH—AShvr %
CDC ~FEfiT DRI CE 247 v a v ddb D £3(F 39 &
< 40 1Y),

AD7148 1%, % CINX B> b ar R—=F DA I~ANEE & #
WTA~LF LY ENHLTOVET, HFASE T, CDC
DR EIFEDO AT ~EFHET BN, A= 0FFICLTEL
ZENTEET, HFEATINE TR T AEEICHERELT, /
ARXD|RANEH LTS b TEET, ANEFEHALREVWGS
X, BICBIAS I L TR 2N TEET,

CINx AJJE Y ZIED CDC AT 5 &, xticT 524
—WBT 7T 4 TI/BH L, CDC )= — F23MEM L E§, CINx
ANEZAD CDC ANICHERT D&, ®ISTHrE =T
T 4 7B &, CDC i a— KR LET,

AD7148 X, 8 mZEH DO v —Fr v A & FEITLET,
CINx_CONNECTION_ SETUP E'» h%& {9 &, 8 [RIDOFEHIC
ML TCINF T VLIV ERRDLBRRICRET DI ENTEET,
7oL 21, CINO % CDC AN T 20, Flldve—F7 1
JWTHZENTEET, 8 BOTRTOERAT —ITHFEL
<7,

K=l VR ATV LYRED 2 By MIEY, ASEY
W22~V F 7L 7 FRREDHIE S AL E (X 25 B,

CDC DL VT IV Y FES

CDC ~D ¥ > 7V REfHL, — 7D CINx AN & IEEIX
BB CDC AN~ T 5 & L EZBINET, CDC ~DEH)
B, —5 @ CINx ASZIED CDC AS)~, #)5D CINx A
HEAD CDC AH~, TNENEERiTDH &L ERINET,
EEDAT— T, CDC ~D> v Iy REE 1T 9 B4
i . STAGEx_ CONNECTION SETUP L ¥ X & D
SE_CONNECTION_SETUP B v h&ffiVEd, ZHHDOE y b
X, CDC x5 v 7oy RERIRIZ, T CDC B> ~D
AN R~y FLr 7 S8EL50, a2 3—2 5O B
EkEmEEIEET,

% 11.SE_CONNECTION_SETUP E v k DA

Bit Values Description

00 Do not use.

01 Single-ended connection. For this stage, there is one CINx
connected to the positive CDC input.

10 Single-ended connection. For this stage, there is one CINx

connected to the negative CDC input.

11 Differential connection. For this stage, there is one CINx
connected to the negative CDC input and one CINx
connected to the positive CDC input.

A Uz LT, 85D CINk AJJEa v N—FDIEET-IT
BADOANNNCERT 5%A1E. SE CONNECTION SETUP (2 11 %
MELET, 7m& xiE, CINO & CIN3 & CDC OIEDASIZHE
e+ B ¥A12iE, SE_CONNECTION _SETUP 1T 11 Z#%EL£7,

CINx_CONNECTION

Rev. 0

_SETUP BITS

CIN SETTING

CINO O———

00

CINx FLOATING

CINIO—
CIN2O—
CIN3O——

CINx CONNECTED TO
NEGATIVE CDC INPUT

CINeO———
CINS O———
CINO—

CINx CONNECTED TO
POSITIVE CDC INPUT

CIN7 O——

1"

CINx CONNECTED TO
BIAS

M 25 ANRLFILISEROF T3>

— 16/56 —
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AD7148

JEf i R AR HH

AD7148 OWNHYE SALEREERE I, FEEEARITHERILH O3 ~To
BEEUYV—2#EMNICE=4—LET, ZOMEL. =—3
—RE UY=L L & AR T A MREA A L 9,
CORFHRT, TXRTORNEFHF ¥ I 7L —2a VIFTEBICT 1 A
T—7NVENT, ADTI48 (TH At 42 X9 1ICA @)
PR ESNET,

Hary br— s LYRZ - By b ER 2LITRLET,
FP_ PROXIMITY CNT L ¥ X % =+ E v | &
LP_PROXIMITY_CNT L' ¥ A% « B M7 F LA 0x002[11:4])i,
T NY— F— FERIMEHEEIE—FT, 2—F—»
Yo — O EL L, ot —DREIIN R o
DX VT L—ay T4 AT VIO R S 6 E
LET,

F12EFEI Y bO—L - LY X2 (H3058R)

Z—PF—DBEN 2L 725, T~ OB R Ao
A, ZOBETEF YV T L—ya idT 4 Ao —T V&R,
ZOHMOKDVICHEAS 2—7 VL ENET, X 26 X 2712,
TRy — - B— RELIBEBBENE— FISHLT, Zh
LBOLIAL ZffioTHxy ) T L—a « F 4 A —7 LI
ERETDHHEOHERLET,

TN e NRT— e =R TOFY VT —v gy T fAT—T
NI, FP_PROXIMITY_CNT OfEIZ 16 ZR/F L, I HIZ7
Ve N — « T— RTO | B — 7 o ANCET 2R Z2 RH
L7fEIZ720 £,
BHEEBHE—RFTOXFY VT L—v gy -5 0 An—7 )LHF
M1, LP_PROXIMITY_CNT OfHIZ 4 ZFH L, S HITT/L -
NY—«F—RNTO | B —b o RACETHRHERA L
iz 0 £9,

Bits Length Register Address Description
FP_PROXIMITY_CNT 4 bits 0x002[7:4] Calibration disable time in full power mode.
LP_PROXIMITY_CNT 4 bits 0x002[11:8] Calibration disable time in low power mode.
FP_PROXIMITY_RECAL 10 bits 0x004[9:0] Full power mode proximity recalibration time.
LP_PROXIMITY_RECAL 6 bits 0x004[15:10] Low power mode proximity recalibration time.
PROXIMITY_RECAL LVL 8 bits 0x003[7:0] Proximity recalibration level. This value, multiplied by 16, controls the sensitivity
of Comparator 2 in Figure 30.
PROXIMITY_DETECTION_RA 6 bits 0x003[13:8] Proximity detection rate. This value, multiplied by 16, controls the sensitivity of
TE Comparator 1 in Figure 30.
USER APPROACHES  USER LEAVES SENSOR
SENSOR HERE AREA HERE

CDC CONVERSION SEQUENCE

123 45 67 89 1111213 141516
1 [ R 1 |

—>| |<*tc0Nv_FP
1 I |

(INTERNAL) [

PROXIMITY DETECTION
(INTERNAL)

_

- tealois -

CALIBRATION
(INTERNAL)

CALIBRATION DISABLED

X

CALIBRATION ENABLED

CDC CONVERSION SEQUENCE
(INTERNAL)

PROXIMITY DETECTION
(INTERNAL)

USER APPROACHES

_/

26.7L/87 — - E— RiEERH O 5 (FP_PROXIMITY_CNT = 1)

USER LEAVES

SENSOR HERE SENSOR AREA HERE

f

1234567 89101112131415161718192021222324

- tealois >

—>| |<— tconv_Lp

07155-025

CALIBRATION
(INTERNAL)

CALIBRATION DISABLED

S

X

CALIBRATION ENABLED

NOTES

1. SEQUENCE CONVERSION TIME tcony 1p = tcony_rp + LP_CONV_DELAY
2. PROXIMITY IS SET WHEN USER APPROACHES THE SENSOR AT WHICH TIME THE INTERNAL CALIBRATION IS DISABLED.
3. teacpis = (tcony_Lp X LP_PROXIMITY_CNT x 4)

Rev. 0

M 27 &M BEHET— FEERHOH(LP_PROXIMITY_CNT = 4)
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AD7148

BxXvy)IJL—>3y

e zE, 2= —RNERM - EFICBELEAR Y
DOWRWMTIX, 7 V2 EERRETLI N TEET,
AD7148 OBEE X v U 7 L —3 g UEEERIGEES R S hTwn
HfEESNE TN, A X PRICLEHAREL LR
IEMBETDZZERNH Y 9, Tt AD7I48 I ST
LEMENEEROEMEZ R SR o Z EEERLET, 2
DOEE, =P =N —nblihizt&TH, IHE7T S
HERESNTEEFICRYET, ZoREE, 2=V —IlcLvEk
VY —ICBENEASNEEAICEELT, LA
PRSI DR ->TLEI Z LRV £, Z0BA,
AD7148 [ ZHENWIIZNER X ¥ U 7 L— a U EBIMET 5720, 22—
=N —0 EFHICEE DR SICEBELRICEFAMS H X v
V7 b—varyangzd, Bxv V7 b—va i, wkkv
P — R A EIC LET,

HIEShiz CDC RN, Xy T —rar - AL LT TR
MR B % EF IR ORI, PROXIMITY RECAL LVL B v b
(7 F LA 0x003[7:0]) CHEE S AL A 721 &M S 40T 5 JE PR
Mz X, ADTI48 IFHEHMICHX v UV 7 L— a3 U EITD
e

USER APPROACHES
SENSOR HERE

AREA HERE

USER LEAVES SENSOR
|
\ 16
CDC CONVERSION SEQUENCE

(INTERNAL)

MEASURED CDC VALUE > STORED AMBIENT

30

TN e NT— =TI, B¥ ¥ VT L—var - A LT Y
k% FP_PROXIMITY RECAL {2 LY, K& EHE— KT
LP_PROXMTY RECALIZL Y, ZhZhflEishEd,

TN N — e TR TOH{F Yy VT L—ar - FA LT T
FiZ. FP_PROXIMITY RECAL (Z7 /L + /AU — « F— FTO 1%
oo —br U AOWFR & RE LIAHIZ R0 £,

BHBEEBENE—RFTOFFY U T L—rary - X457 7 M,
LP_PROXIMITY_RECAL |ZIK{H#E®E 1 E— FTD 1 B —7r
VADRMEFER LB £,

28 L[X 29 (2, FP_PROXIMITY RECAL L' YR %Z « v b &
LP_ PROXIMITY RECAL L ¥ 2 % « v v (7 F L &
0x004[15:0) & ffi» T, 7/« XU — +« T— FLIKWHEE T —
FTEMERICEH XY ) 7 L—3a VOIS, 24 277 FEH
EHIET 2 B0 ERLET, ZRHOKTHE, 2—F—»0
UV —ICEE LT E T, 22— —0 R 72t T h Lk
M7 774 70FEETT, CDC PIEMIZ, A LT 7 FD
I, FE S TV A EPEfEEZ PROXIMITY_RECAL_LVL &
vy NCTHRESNZEAET LB £, Brh—id, FA4 LTV
FMIMOKLVICHBINICES Y VU 7 L—Ya v &nE T,

trecAL

BY PROXIMITY_RECAL _LVL |-

—>| |<— tconv rp

70

R

a——tcapis —»

b))

PROXIMITY DETECTION
(INTERNAL)

(s

CALIBRATION X

(INTERNAL) CALIBRAITION DISABLED

1!
RECALIBRATION TIME-OUT ) CALIBRATION ENABLED
b))

(@)

RECALIBRATION COUNTER

<————— tRecaL_mimeouT ———————>

(INTERNAL)

NOTES

\

L(¢

05 /
(s

07155-027

1. SEQUENCE CONVERSION TIME tcony_pp DETERMINED FROM TABLE 9.

2. tcarpis = tconv_rp X FP_PROXIMITY_CNT x 16.

3. trecaL_mimeout = tconv_rp * FP_PROXIMITY_RECAL.

4. trecaL = 2 * tcony_rp-

28. 7LD — - E— REEREOH, BFv ) IL—2 3 v ERMEFP_PROXIMITY_CNT =1 A D FP_PROXIMITY_RECAL = 40)
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USER APPROACHES
SENSOR HERE

USER LEAVES SENSOR treca
AREA HERE MEASURED CDC VALUE > STORED AMBIENT
BY PROXIMITY_RECAL _LVL

™ ‘ —»1 }4— t
CONV_LP
16 30 70
CDC CONVERSION SEQUENCE

anternal)  HHHHHHHHHHH R

)L
[($
PROXIMITY DETECTION
(INTERNAL) le——tcapis —»f
[{$
CALIBRATION : x'—\
(INTERNAL) CALIBRATION DISABLED RECALIBRATION TIME-OUT \_/< CALIBRATION ENABLED
RECALIBRATION <—— trecaL_TiMEOUT —————————— >
(INTERNAL) \
b))} /
1
NOTES

1. SEQUENCE CONVERSION TIME tcony e = tcony Fp + LP_CONV_DELAY
2. teacpis = tecony Lp X LP_PROXIMITY_CNT x4

3. trecaL TiMEOUT = tcony Fp * LP_PROXIMITY_RECAL

4. trecaL =2 % tconv Lp

07155-028

2 EBEENT— FEERHEOF., BFv Y TL—2 32 ERRELP_PROXIMITY_CNT = 4 /D LP_PROXIMITY_RECAL = 40)
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R

AT =IO SV e & XTI, 30 lZRTEE T 4
NEEESTHRIELET, 3oL —F 1 arv R L—4 2 %{f
ST, 2 DOEMEPNIEERHESZRELET, 23—
Z 1 Fa—Y =ttt —Ic#I L2 A I v 72 RIELET,
PROXIMITY DETECTION RATE t v (7 KL 2 0x003[13:8])
., 2y —4% 1 OREEZHMELET, & 2IF.
PROXIMITY DETECTION RATE 3 4 [Z#E SN TWAHHA,
WORDI & WORD3 & D Dkt 7£73(4 x 16) LSB = — R & %
% &, Roximity l GENHRESNET, 2/ b—F 2%, =—
F=Nrr =0 LHICBE LN, TV —ICIERITHE
L&A I 7% LET, PROXIMITY RECAL_LVL v
M7 RLZ 0x003[7:0])i%, /3L —% 2 OFREZHIE L E 9,
72 & 21E. PROXIMITY RECAL LVL 2% 75 IR E SN TV 5
B mE T g ZOEBE L SR BRE & DR O M A (75 < 16)
LSB = — K%M %5 &, Roximity 215 BN ESNET,

FF_SKIP_CNT

M Yy 7 B E# FIFO - T, TR oA E L
FRTWET, FE FIFO 1, FEINZL— FTarn—%
MY AN EZITES LT T E T,
FF_SKIP CNT(L YA % 0x002[3:0)iEmE T 4 L4 « 2% v 7
BTN, ZhiaEoT, P—F L ARNICHIHLEHRAT —
Bz X 57, FIFO I AN SN D% 7O E¥E % E#S L L T
WET, ZOfEE., IERHE®E FIFO BEH LA xy 7
4 5)CDC %> TN EFELET,

FF_SKIP_ CNT fEOREIX, HEE Y — A F—T 2 —RAD
Py FT v IR 1 BIETXLETT, £ 1312,
FF_SKIP_CNT 723 3# FIFO O ¥ L — M &7 5 HikzmnR L
£9, AD7148 L4 8 B AT — U h 9 D BROHELERY il
I, KDL IT 0 ET,

FF_SKIP CNT=0000=A% v 79 5% 7 /Lip L

0. AERHEOD Y Y
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% 13.FF_SKIP_CNT ®

%
fiit

FF_
SKIP_
CNT

Fast FIFO Update Rate

Decimation = 64

Decimation = 128

Decimation = 256

=B e Y A\ I )

—_ = = = = = O
WD AW N = O

0.768 x (SEQUENCE_STAGE_NUM + 1) ms
1.536 x (SEQUENCE_STAGE_NUM + 1) ms
2.3 x (SEQUENCE_STAGE_NUM + 1) ms
3.072 x (SEQUENCE_STAGE_NUM + 1) ms
3.84 x (SEQUENCE_STAGE_NUM + 1) ms
4.6 x (SEQUENCE_STAGE_NUM + 1) ms
5.376 x (SEQUENCE_STAGE_NUM + 1) ms
6.144 x (SEQUENCE_STAGE_NUM + 1) ms
6.912x (SEQUENCE_STAGE_NUM + 1) ms
7.68 x (SEQUENCE_STAGE_NUM + 1) ms
8.448x (SEQUENCE_STAGE_NUM + 1) ms
9.216 x (SEQUENCE_STAGE_NUM + 1) ms
9.984 x (SEQUENCE_STAGE_NUM + 1) ms
10.752 x (SEQUENCE_STAGE_NUM + 1) ms
11.52 x (SEQUENCE_STAGE_NUM + 1) ms
12.288 x (SEQUENCE_STAGE_NUM + 1) ms

1.536 x (SEQUENCE_STAGE_NUM + 1) ms
3.072 x (SEQUENCE_STAGE_NUM + 1) ms
4.608 x (SEQUENCE_STAGE_NUM + 1) ms
6.144 x (SEQUENCE_STAGE_NUM + 1) ms
7.68 x (SEQUENCE_STAGE NUM + 1) ms
9.216 x (SEQUENCE_STAGE_NUM + 1) ms
10.752 x (SEQUENCE_STAGE_NUM + 1) ms
12.288 x (SEQUENCE_STAGE_NUM + 1) ms
13.824 x (SEQUENCE_STAGE_NUM + 1) ms
1536 x (SEQUENCE_STAGE NUM + 1) ms
16.896 x (SEQUENCE_STAGE_NUM + 1) ms
18.432 x (SEQUENCE_STAGE_NUM + 1) ms
19.968 x (SEQUENCE_STAGE_NUM + 1) ms
21.504 x (SEQUENCE_STAGE_NUM + 1) ms
23.04 x (SEQUENCE_STAGE_NUM + 1) ms
24576 x (SEQUENCE_STAGE_NUM + 1) ms

3.072 x (SEQUENCE_STAGE NUM + 1) ms
6.144 x (SEQUENCE_STAGE NUM + 1) ms
9.216 x (SEQUENCE_STAGE NUM + 1) ms
12.288 x (SEQUENCE_STAGE NUM + 1) ms
15.36 x (SEQUENCE_STAGE NUM + 1) ms
18.432 x (SEQUENCE_STAGE NUM + 1) ms
21504 x (SEQUENCE_STAGE_NUM + 1) ms
24.576 x (SEQUENCE_STAGE_NUM + 1) ms
27.648 x (SEQUENCE_STAGE_NUM + 1) ms
30.72 x (SEQUENCE_STAGE_NUM + 1) ms
33.792 x (SEQUENCE_STAGE_NUM + 1) ms
36.864 x (SEQUENCE_STAGE_NUM + 1) ms
39.936 x (SEQUENCE_STAGE_NUM + 1) ms
43.008 x (SEQUENCE_STAGE_NUM + 1) ms
46.08 x (SEQUENCE_STAGE_NUM + 1) ms
49.152 x (SEQUENCE_STAGE_NUM + 1) ms
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BiExXv)IJL—>3 Y
AD7148 13, REE VYV —OBH L~V BE 5.2 5855
ZEBRICHET o R REE Y — - v VT - a Ve
WL TWET, REEUVF—DOH LU, . WE,
LA > UHBROEELZ T $9, AD7148 X, CDC J5
L vrdgE=F—LT, X1 X 2ICFRTEII
STAGEx_HIGH_THRESHOLD 1% DS 4 L
STAGEx_LOW_THRESHOLD L ¥ 2 X D445 = L2 &
0. REZCEME L TRl OEEE OBV U — MR
FEHLFET, CDC HH L~ id, 22—V =Rt —1ZHEiTL
TWARW, FEEM L TR WERosEE L F—ol i v
L EERSNET,
Wi T 2y 7%, ADT7148 [ZHEfRRN 2 WEE . BRIERICEER T
HEICEIE L £9°, ZOMEEICL Y, AD7148 I3EREESME DA
WAL EBET AN TEET,
AP E =2 hbe— s LY RZT, HET LT XADOLEK
MRty N7y 7 EHIO-00T 7 & A% AR A MR L £
I, P RAM 13, LMW T — D OMET — 2 0% 27—V
HO®y N7 v 7ERERETFELET,
X 31 (2, BREESRMICEERILRIC—ED CDC JHPH L~ ZHERF3
3. REv b —oBBENREENEZRLET, R L7 CDC
WHZ—toEBHAREZ Y « B —DRET, 77T 4 7IW27R
L WMEENAREN—FOvy—Ti3mL, otk
VY —TIEEAO LET, ELADEVY— - ALy a—Jb
I PPN P STAGEx_OFFSET HIGH fE &
STAGEx OFFSET LOW fidD/X—% > ML LTHHA I, &

Ly va—)/b FREEBGE &R BEEICIESE 3, 2 b0,

vy —goRHIC S THY, ALy a—L R LUL
BT L X ADTI4S NINTH & TV — R LET,

SENSOR 1 INT
/\ ASSERTED

T

A
STAGEx_HIGH_THRESHOLD

[72]
w
[=}
o
[§]
=
] ~—— CDC AMBIENT VALUE
&
2
o
8
o STAGEx_LOW_THRESHOLD
SENSOR 2 INT —
ASSERTED [+

-t
CHANGING ENVIRONMENTAL CONDITIONS

07155-030

B 31.—EEEL AL EROBE L VY —DBE

Xxy)IJL—2aviELTOREE Y —BIE
X322, Fx VT L—valaiTbRhnwtEoREL P —D
— IR EEA R LET, TR, BESENET S L.
BRI RY 7 R BB L~V ERLTWET, HFEL A~V
DRYZ MIEY, Br¥—2 Na—HF —oEo R HIZ 2/
LCWET, Zhd, JPOBEWA 7Y b LXIARZEDOE
Fhe<Mic, BV EICRY 7 ML THRB#EEAZBZ -
T=DIZFEAL TWET,

M32.Fxv)ITL—vavh Lo—MBHEtE Y —81F

Ty VT =g VETSGAEORREY VY —DEED® /
val, AD7148 ORI v VT L—v gy s T FY X
LANZDE D KB EIET S HiEZHAL TOET,

v ) IL—2avEToBENBELVY—
DENE

AD7148 OWNEEIGE v Y T L—a v -« T3 Y XA,
B 321" T KD ek RO AL LE T, BREIED
Biikix. CDC AL ~vEzE=4—L, £ —THEZh
FZE R Y 7 hOKE SITHE > T STAGEx OFFSET HIGH &
STAGEx_OFFSET_LOW D #JMifiZ F sk 3 2 Z LIz & v AT
&M ¥9, STAGEx OFFSET HIGH * STAGEx OFFSET LOW
OFLWEEZFEHALT, X1 X2 THHATIHNED
STAGEx_HIGH_THRESHOLD & &
STAGEx_LOW_THRESHOLD 2} HEIMICEH S hE T, ZD
=R =T L—FF, BINARBRESEOR T
AD7148 [CEf SN =& oY —DFENE EHEEO S 2EE
EARAELE9, K 33 12, AD7148 @IS T v U T L— 3 v
SLERZ ATV, BRI IC X D CDC AR L~ L D b2 B
S Th, FWT 2 L5 ka2 &RVl b Lol ZzrR L
F9,
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B.T—5 - RRZFv I ITL—YaveafTo—KRNGEEUY
—BifE

{E3E FIFO

30 IZRT L 912, AD7148 121E% < @ FIFO b0 4, =
HD FIFO 1Z. WA EY D7 3 NICH Y £, KE
FIFO 3. Wign Y v 7 RNt h—nbL0EHEEL L& T
=X —FTHEXITHENET,

AVG_FP_SKIP & AVG_LP_SKIP

LYRAHZ 0x001 Tk, By MIZ2B T« KT —« T—
DAL FIFO A% v 7+ =12 b —/L AVG_FP_SKIP TJ, R L
LY RAEZDE Y MIS:14]10MEHE € — FHOKE FIFO A ¥
v 7« arbha—1 AVG LP SKIP T9, ZNLOEIL, K#
FIFO TEM L7eW (A ¥ v 79 5)CDC % I VEIEE L £,

INOOMBEEEST S L, av "= NGEAHTRENEHZ

JE PR EEGE T 5 L— FBSRO L D ITHERL 7,

T R — - T— R TOKHE FIFO EH L — kb = AVG_FP_SKIP
X [3xT ¥ A= =3« L— })x(SEQUENCE_STAGE_NUM
+1) x (FF_SKIP_CNT +1) x 4 x 107],

KM EEHNET— FTOEE FIFO F% 1L — = (AVG_LP_SKIP
+1) x [ xF ¥ A — ¥ 3 v « L — k) x
(SEQUENCE_STAGE NUM +1) x (FF_SKIP_CNT +1) x
4x107")/[(FF_SKIP_CNT +1 ) + LP_CONV_DELAY],

I FIFO 1%, A EMA B T2 L ENEr Yy 7 BEHL
E4, K&# FIFO 1%, 25ms DL — R Ta L N"—ZnbH 7L
FZIBRS L IR TWE T, AVG FP SKIP &
AVG LP SKIP %fli~>C, =7 UV ANDEHAT — VI
BfRIZ, FIFO ICANEND I 7VOREE A ERIL L T\
7

AVG_FP_SKIP & AVG LP_SKIP DIEDREIL, HEE ¥ — -
AVE =T x—2AOPHE Y NT v TR 1 RIZETHLETT, 8
BWAT =D TXTHERT L85G, ZTh b OREOHERHEIL
WDEHITHRYET,

AVG_FP_SKIP=00= 3fHDOH T VLEz ¥ v/

AVG_LP_SKIP=00= 0fHD YV FNEAXF v

SLOW_FILTER_UPDATE_LVL

SLOW_FILTER UPDATE LVL (7 KL 2 0x003[15:14))I%. #c#r
@ CDC FHHHEZKE#H FIFO (K 7 1 V2N AT D D5 D% il
BUET, REHT 4L Z1%, BIED CDC i & KH FIFO DA%
fE» 7 SLOW_FILTER_UPDATE_LVL Offk » K&\ & &2
EHINET,

RBEOSYY - RAT—-1Nf¢0PY Y - XAT—2 - O—DAL Yy a—)L FEHER

STAGEx OFFSET HIGH

STAGEx_HIGH _THRESHOLD = STAGE_SF_AMBIENT + (

STAGEx OFFSET _HIGH

STAGEx OFFSET HIGH — ?

16

)

x POS_THRESHOLD_SENSITIVITY (1)

STAGEx_LOW_THRESHOLD = STAGE _SF AMBIENT + (

STAGEx OFFSET LOW
4

STAGEx _OFFSET LOW —

16

MH@%_OH%EQ}OW)+
4

x POS_THRESHOLD SENSITIVITY 2)
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AD7148 12, H#HEo@E/GH AL v a — /L REEET LI
YUAXLZNBELTHWET, 207 0T Y ZALTEE P —DH
NN EEGEE=F—L, 22—V —=RNh A —F 5+ —1H
WIZHGI L TALy g —L K- LUL% HEIRIZH A 77—
LEd, D72, AD7148 135D K& SICERICT X To
— YT LTRIEAR A L g —/b R LR L~ R L
*7,

ALy va—/b R Lybid, BIZEFALLNGERI N,
COVRLVEBATLEZICHEN e b—8 L HEIND
CDC a2 RNR—FZOH N L~LE LTERSNE T, BEL~L
IZ. BEh7Eh L HE SN DT OIS NE R v — DT,

X 34 12, BWIGTA L » v a—/L RERET LY X LAOEER]
FRLET, ELEADOEBVY— - ALy g—/L R LU,
STAGEx_OFFSET HIGH fii & STAGEx OFFSET LOW fE®/<—
U MEE LTCEESN, ALy v —/b NREHRE L AP
W SEF, ADTI48 BHREI N D &, HIWFHEMEMN
STAGEx_OFFSET HIGH & STAGEx OFFSET LOW (Zi# ] &4,
ZORICKF Y Y T =gy s UV URHBINICE YR
\& % L T  STAGEx HIGH THRESHOLD fi &
STAGEx_ LOW_THRESHOLD fii % % L $£ 9,

AD7148 X, & =20 HIE L7 B O KE & f/IME %
EBMLET., ZRDOOMIE, 2=V =B —LHAERL
TWAEETFZRLET, ERRWITE., PR KRIEF 213k
IMERKREL 20 FEBRMDNFE NS RIEICR2Y £,

SEHE) DI R FE 7= 3/ MEN LT 5 L, ALy a—/L K-
LNARBEIEO 22— =285 K512, ALy a—L K. L
AULNFAr =L ENET, K351, WEe Yy 7 B8/ ik
KO® U —InE BT D HiEERLET,

X340V 77 LA AR, BBOMOZ—V =33 5 RO
WALy a—/L R L ULEZRLTEBY, EEAL Yy Y 3 —
VR LUV DORFEERLTWVET,

HIGHA Ly v a =V RERET LAY X LEAX—TNT D
L EEADORAL Yy va — R - bR F
POS_THRESHOLD_ SENSITIVITY il .
NEG_THRESHOLD_SENSITIVITY fi, & bIZHHOFEL Kt
Y —HNEICE o TREEND LRV ET, Zhbor
v FERHEALT, BEENSZREN D, s ER RN v
VD 25%~9532%DEFHD 16 FEFHD IE & A DFEE L~ )L % i
WITHENTEEST, BEAS—Y MEOREN/NIWIELE,
oY= T TFR=Ta UBEGIC NI T—END LD
WEJ, V77 LA Bk, POS_THRESHOLD_ SENSITIVITY
=1000 ZHETH I LICE D, EQ@EGMA Ly ra— R -
VAL S ERFIT (A Ly &g — L K - LU= 62.51% )Tk
EEh b 2 & &H, L TWET, K 34 0%,
NEG_THRESHOLD_SENSITIVITY = 0011 Z3XE L& x D, A
DALy ¥a—/L R« LYUIKT B REROFI 27 LTV ET,

4.2 Ly a—IL FEEEOHI(POS_THRESHOLD_SENSITIVITY = 1000, NEG_THRESHOLD_SENSITIVITY = 0011)
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16-BIT
cbc

16

STAGEx_MAX_WORDO
»|STAGEx MAX WORD1 | p,nk 3 REGISTERS
STAGEx_MAX_WORD2

STAGEx_MAX_WORD3

MAX LEVEL
DETECTION
LOGIC

o STAGEx_MAX_AVG
BANK 3 REGISTERS

- STAGEx_MAX_TEMP
o BANK 3 REGISTERS

w | STAGEXx_HIGH_THRESHOLD
BANK 3 REGISTERS

STAGEx_MIN_WORDO
STAGEx_MIN_WORD1
STAGEx_MIN_WORD2
STAGEx_MIN_WORD3

BANK 3REGISTERS

STAGEx_MIN_AVG
BANK 3 REGISTER3

MIN LEVEL -
DETECTION
LOGIC

STAGEx_MIN_TEMP
BANK 3 REGISTERS

o | STAGEXx_LOW_THRESHOLD
o BANK 3 REGISTERS

07155-034

BJNE L VFKREY VF—BEOEH

FMUEBEFYy)IL—23Y LYPXFEBIRBRALY Y a—ILR - LA ZDOZDOMDOER

Bit

Register
Location

Description

NEG THRESHOLD SENSITIVITY
NEG _PEAK _DETECT

POS_THRESHOLD SENSITIVITY
POS_PEAK_DETECT

STAGEx_OFFSET_LOW

STAGEx_OFFSET HIGH

STAGEx_OFFSET HIGH CLAMP

STAGEx_OFFSET LOW_CLAMP

STAGEx_SF_AMBIENT

STAGEx_HIGH_THRESHOLD
STAGEx LOW_THRESHOLD

Bank 2
Bank 2

Bank 2
Bank 2

Bank 2

Bank 2

Bank 2

Bank 2

Bank 3

Bank 3
Bank 3

Used in Equation 2. This value is programmed once at startup.

Used by internal adaptive threshold logic only.

The NEG_PEAK_DETECT is set to a percentage of the difference between the ambient CDC value
and the minimum average CDC value. If the output of the CDC gets within the
NEG_PEAK_DETECT percentage of the minimum average, only then is the minimum average value
updated.

Used in Equation 1. This value is programmed once at startup.

Used by internal adaptive threshold logic only.

The POS_PEAK DETECT is set to a percentage of the difference between the ambient CDC value
and the maximum average CDC value. If the output of the CDC gets within the POS_PEAK DETECT
percentage of the maximum average, only then is the maximum average value updated.

Used in Equation 2. An initial value (based on sensor characterization) is programmed into this
register at startup. The AD7148 on-chip calibration algorithm automatically updates this register based

on the amount of sensor drift due to changing ambient conditions. Set to 80% of the
STAGEx_OFFSET_LOW_CLAMP value.

Used in Equation 1. An initial value (based on sensor characterization) is programmed into this
register at startup. The AD7148 on-chip calibration algorithm automatically updates this register based
on the amount of sensor drift due to changing ambient conditions. Set to 80% of the
STAGEx_OFFSET_HIGH_CLAMP value.

Used by internal environmental calibration and adaptive threshold algorithms only.

An initial value (based on sensor characterization) is programmed into this register at startup. The
value in this register prevents a user from causing sensor output value to exceed the expected nominal
value.

Set to the maximum expected sensor response, maximum change in CDC output code.
Used by internal environmental calibration and adaptive threshold algorithms only.

An initial value (based on sensor characterization) is programmed into this register at startup. The
value in this register prevents a user from causing sensor output value to exceed the expected nominal
value.

Set to the minimum expected sensor response, minimum change in CDC output code .

Used in Equation 1 and Equation 2. This is the ambient sensor output, when the sensor is not touched,
as calculated using the slow FIFO.

Equation 1 value.

Equation 2 value.
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CEBEBDITOEAL M NI EFoTnET, ZOINTEZITY
V12T, A—F v FLA U HATE, AD7148 121X, CDC 28
W52 TEIAL, o — - AL vl a— L NEALD 2 XA
DENAHA X IR HY FT, FEIARIZIZTA RX—T L - LY
AP ERT—H A LPALZNHY T, BT TERAR L
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U7 ENT, NTEERNA - LYLIZREY £9, sl
RUANRRESND EEBIZ, ZOEFEFANA - LVIZERED
F7,

CDC ZE#E T EAA

AD7148 ELARERIT T — « LYLIZR > T, BHRAT — VN5
TL, HILWEBRERN L VAZIZe— NI EEFRL
3

ZDENAIT, BEHRAT — T L TMNICA 2 —T T 5 2
ERNTEFTT, KEHBAT — Ve T EGA BRI,
STAGEx_COMPLETE_INT EN L 2 % (7 KL % 0x007) & ffi > T
AF—TNTHZENTEET, TOLTRFITIE, FEBAT
—VIZETAE Y POARESNTWET, 2oy b 11T
TETDHE, TOARAT—VOEABRNA F—TNVENET, ZOF
v hE OWZIVTTBELE, FORAT—OEMGTET EALNT 1
Az —TLENET,

WEHEMWETIE, BHARIIER L — 7V ANDORE AT — P TDH
AF=TILENET, FeExE, 5 ERAT—UHIEA,
STAGE4 OEHE TERARNA F—T NV ENET, 5 BRAT—
VIRTNRET LI EEICOHRINTR T —hSnbHDT, KA
ME S HOTRCTOEBERL DA ZNLH LT — & 250
T Z &N ¢ E F T, 7T F L X 0x00A O
STAGEx_COMPLETE_INT STATUS L ¥ % % &34 &, %
AR VT SRET,

LU A% 0x00A 1%, BHATE THEIAARAT —H A « LURAHZTT,
ZDOVIVAIDEE Yy MIBBMAT =D LEd, AT —
UTCEBSE TERAANBET DL, MInTHE Y By b X
NET, ZOVIVREEGRANT LIV TINET(TZL, #
AT R ST R BIFE LR o 128 A),

oY— - 2y FEAH

oY — - Xy FEIALE— N, B —nEglshize &
WZDOBRFA N« Taty b RNEAREZLEE T HEAICOHRE
EENET, AD7148 2 ZDE— RIZRETH &, 2—H—»
oY —ICHE L&, BB~ A =L LT
L&, ELARNBET LI DI/ ET, 2 DHDEEARIL,
=Y =N —~OBEMEIFE Ll ERA L Tk
» PITBIT D DI HETT,

LY RATT R A 0x005 (STAGEx LOW INT EN)ICHLE S h
THH, 7 FL R 0x006 (STAGEx HIGH INT EN)%ffi > T, 4%
2T =V DERABRE N A F—T NV LET, LY REIIT R L
A 0x008 (STAGEx LOW_LIMIT INT)IZEE S TR, 7 KL
A 0x009 (STAGEx HIGH LIMIT IND)Z{# > T, % AT —TDH|
AHAT — B A% GH U LET,

X 36 12, STAGEO ([Z#fi S ¥—0 1 DITHfi L 7= & &
DEFAARH N EZAI T L, oY — - Xy FEHIARE— KT
OEEERLET, FREMEOSEES, 2—F =Rt ¥—ic
P U, BEMLAE LS5 L ELICERARB AN T — & E
T

7 RLZ 0x008 &7 KL A 0x009 DELGABLAT —H A « LI A
ZHaEARAN Ty bREAHTE T, FIARM IIFe— -
LAV EHERFT D Z EICEE L TLEE W,

Al yya—/b R+« ATF—HX -y NAIELLBRELD &,
EALHIINR T — b EnET, Zhid, 2—VF—nHZulictk
V=i, BE L7 BN EAET D, i —
Y=t —1lfitne irolzZ L EFRRLET, EHAHR A
T—HA VIV RAIDAT—H A« By Mt d L, BIE
DY — e T IFR— g VEMABZLENTEET,

CONVERSION
STAGE STAGEO STAGE1

2 4
N N

SERIAL
READBACK V Y
INT OUTPUT I—I I—I

NOTES:

1. USER TOUCHING DOWN ON SENSOR

2. ADDRESS 0x008 READ BACK TO CLEAR INTERRUPT
3. USER LIFTING OFF OF SENSOR

4. ADDRESS 0x008 READ BACK TO CLEAR INTERRUPT

07155-035

B 36— - 2y FEAHDE
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& oM OB %= ACsuep & > TEYIZY— /L K35 &,

AD7148 % > % —PCB & (38D PCB IZHLETHZ LN TE F
e

SENSORPCB

07155-036

37.ACshieLD
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AD7148

PCE#SYTFIL- A B —T1—X

AD7148 13, ¥FUEHED 2 PCT VTN - A v F—T=—R «
v bariEYiR—FLTET, SCLK AJ1E SDA AL,
PCOHA IV TIZBBRLTWET, SDA IE, LI AZEALE)
fEL LU A& HiA M LEWEZ FREICT 5 /O B2 T3, AD7148 1%
WL, PCYI TN A E—Tx2—RA « NRAETCIFAL—F « F
SNAATHY |

BEED 7EY b« FNAL R T RLA(T FLA 0101 110)% 5
STWET, AD7148 |E, ¥ AHF — « THNA ARNAES LT
TNRAA T RLAEZRELEL SN LET, AD7148 1T
INANDT —H IRk E AT 22 LI TE A,

% 15.AD7148 D PC FNA R - F RL R

EWREEEXFET, WOEY R w12, LYVAKX « T RLAD
iR bR LET, BT RLR - N4 FOEY b 7T~F
v b 21X, don’tcare By T, T RL AL, LYAKX « T K
LA« A FD 10LSBICKM SN TOVET,

MSB LSB

7 6 5 4 3 2 1 0

X X X X X X Register | Register
Address Address
Bit9 Bit 8

DEV DEV DEV DEV DEV DEV DEV

WDOE Y b~ 72, LIVARZ « 7T RLAD FALAA B &R
LET,

MSB LSB

7 6 5 4 3 2 1 0

A6 AS A4 A3 A2 Al A0
0 1 1 0 1 1 0
TR

F—HIE, FCY VTN A B —T=2—A%ALT8E Y | -
NA FNTCEEESNET, AF—FEMBIZ, YU T 70y
7« T4 SCLIWNA « LAULORIZY YT« F—H « 54
v SDA RIZRATAHNA - LB a— - LNL~DE L &
LTERSINETN, ~RAX—TZDORAZ— FEMEZREL T,
F—HEERBBLET, ZORZ— MR, T RL R —
B e A MY —ARBRAHELS 2L ERRFLTVET,

YT e RREFRENT-2TOAL—T « XU 7 =T 0%
AL — NEBFIZH L TRE L, FUlhi< 8 By hEv 7 MA
HLET, 208y ME 7EY T KLAMSB %)L
RWEy h TSN TWET, 20 R/E Y MIT —ZiEED
HEEERELET, HESNET FLACHIET ST FL 2%
oY 727 0F, 9FBHDZ vy s - POLARRBIHIC, T
— B eG4 vFER— s LR TIAET T LTS ELET,
LT 27 20 wY By NT w2 - By N)EFERLTHWET,
BIRESNIZT AN, ZARFEHBEEDOR/REIRDT — Z Ol
NRAEOMDOET NA ZET A RVIRIEEEZHRF L E3, RRWYE
Y R0 DEFEIT, RAZ—BAL—T « T T LTHEA
HEATVET, RRWE Y b2 1 OBEIT, SAF—DN AL —
T TR AMBEAH L EITOVET,

8 EY DT —FLZNIZHK AL —T « TNRAANLDT 7
JU oYy I, 9Oy 7 - 2CULA T Y T N
A ENFET, 7oy I B - LYLORIOTE— - LR
IAMBANA « LAXDLADBIVITZ A by 1B MR END 729,
T—H e TA OB By JEBDa— « LUV TR
Bl A - LV LZELTWLILERHY 7, 1
FDY— RE{EE/ITTA NEMETT U TV« RRIZHITE
HF =B A MR v AL TR REAL—T - F A
A APMETE B METOARFIRENET,

BT —H N FOFEAHLELITEBIALNK T THE, A b
O TEENRFESNET, A by 7ML SCLK 2831 « X
ILDEED, SDA D — « LU BHNA « LYLA~DEAL &
LTEBENTWNET, AD7I48 BN A by FEEE2BET 5 L.
TA RWVIREEIZREY, T RLAR «RA v H « LI AKX & 0x00 IT
Vv hLET,

I’C AR BHRDT—2ELH

PCAZRE D ADT148 1255 2 EIAAL T 1t 2 %X 38 LK 40
CRLET, FAA AT RLARAZEZALTRIESh, %
DHAHIT 0 ITHRESNTZWR/E Y b & EALSROWNERT —
Ao LPAAD IOy b« T RVAZEET D 254 FOF —

Reg Reg Reg Reg Reg Reg Reg Reg
Add Add Add Add Add Add Add Add

Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit0

3BEEHDOT—H « XA ME, NET—4 - LY RZICEZIAE
NLHZT—=HDOEN 8 By b TT, 4 ZEHDOT—H « XA NI,
WERT —H « LY AXICEZIAEINDT—FDTFL 8§ B N T
7,

AD7148 DT RL & « RA & « LY Z XL, FEIALLICHE)
MIZA 7 VA FNENDTED, ~AX— IR CEAA ST
Y7 aNT AD7148 DT RTHOL AKX IR LTy —Fr v
YINIREAREATH) ZENTEET, 2L, T RLA - KA
o LU RARIERBEDOT RLADKRIZT T «- T2 RLE
A,

T RV A« RA 2 BEKREICEIZE L72IC AD7148 ~FE XA
FNETRTCOT—HITW|EINFET,

AD7148 DT _RTHOLYRAZT 16 B v FTT, EHTDH 2oO0D
By bk TF—X% N MIFEEEINT, 16 By b LIYRH
WCEZAENET, BEEEZBIET B0, T84 2D~
TOEARL, BEEDOT —% « XA NTITOXLENRDD £,
NV a vk TTHEER, vAX—NA Ny TRME
% SDO ~H T 5, ~ R Z =B A2 HIEEHERT 5 5A X
MR LAY — FEFEEHAILET,

PCRRBHDT—FHAHL

AD7148 DOt AH L EIT Y L&, 9, T RLR - R A v
B e LPRARICKHBLERDINETL S AZDT RLAZRELE
T, YAFX—RNERAAL T VT T a rEFETL, KRIZ AD7148
~NDEIAHBFZITHOTCT RV A « RA VX2 ZRELET, T,
VAL =T IE LAY — N EEE ) LTS Rl & MR
D). FTXINBAAEERG AT, A Ny FEMAIC X v EiA
BTV rvarEkrTEaEET, WAHL NI v
VI, RIWWE Y ba LICREL T EE £,

AD7148 X, WD Y —FK Xy 7 « X4 FTT7 RLRBEIN
TV AEADEDT =X DA 8 ¥y hEHAL, HWTHKRD
NABFDOFE 8 By haEHALET, ZOEEEZX 39 L 40
R LET,
BmAHLOKIZT RLA « RAEZREBAIZA 7 U A
MEI D72, ADT148 (XU — KN 7 « F—2 O ZkeiT.
TAE—=NF I EA Ny TR ENANHTT D EELLE
T, TRLVA « RAVERBRKEIZEFELTH, vAX—RBT
INA AL OFAH L EFITD L, AD7148 ITEANZT KLA
BESHEZLVIALZDLDT —F 20 R UEEL £,
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AD7148

WRITE
6-BIT DEVICE | — 5 REGISTER ADDR | X | REGISTER ADDR | X WRITE DATA X| WRITE DATA oo WRITE DATA X WRITE DATA 5 P
ADDRESS < [15:8] < [7:0] < |HIGH BYTE [15:8] | <| LOW BYTE [7:0] HIGH BYTE [15:8] | < | LOW BYTE [7:0] | <
READ (USING REPEATED START)
6-BIT DEVICE |—, 5 REGISTER ADDR 5 REGISTER ADDR 5 z|6-BIT DEVICE 5 READ DATA 5 READ DATA oo READ DATA 5 READ DATA ACK |P
ADDRESS < HIGH BYTE < LOW BYTE <|®| ADDRESS < |HIGH BYTE [15:8] | < | LOW BYTE [7:0] HIGH BYTE [15:8] |< | LOW BYTE [7:0]
READ (WRITE TRANSACTION SETS UP REGISTER ADDRESS)
6-BIT DEVICE W X | REGISTER ADDR 5 REGISTER ADDR 5 P s 6-BIT DEVICE - 5 READ DATA 5 READ DATA coo READ DATA 5 READ DATA ACK |P
ADDRESS < HIGHBYTE |< LOW BYTE b4 ADDRESS < |HIGH BYTE [15:8] | <| LOW BYTE [7:0] HIGH BYTE [15:8] | < | LOW BYTE [7:0]
l:l OUTPUT FROM MASTER S = START BIT AC_K= ACKNOWLEDGE BIT §
(] OUTPUT FROM AD7142 ;R= =S L%E’EBAI\:II-'ED START BIT ACK = NO ACKNOWLEDGE BIT E
OLCHALIVIDOH——Hr oo v LEAHS L BEEHE LS
¥
DD, AT LAY s T 2 LT, AD7148 D/ NELE
Vorve A T3 BELVIENT O o FOBFETF~ ADTI48 % EHHEET 5
PC v UT N A F—7x—A(SCLK, SDA)ZBRET 54~ TEMTEET, Vprve B 1.65 V~Vee DFEFH OB EE ~
TOENHTHBIFEEIZAA D Vee BIFRNSHHEESNT Pt 5 ENTEET,

BY. Vprve ECERSNET,
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AD7148

PCBTHAL DHA KS14 Y
BELVY— - R— FO#MBATHR

% 16.

Parameter Symbol Min Typ Max Unit
Distance from Edge of Any Sensor to Edge of Grounded Metal Object D, 0.1 mm
Distance Between Sensor Edges1 D,=D;=Dy4 0 mm
Distance Between Bottom of Sensor Board and Controller Board or Grounded Metal Casing® | Ds 1.0 mm

VBEEEIZ, 7Y r—va v b a—F—OAE LB X2 D ALy FAHE O AL RAE LE T, MEICHB R S BEEL TV D o — 1 dEE) T
RS NET,

21L0mm OBE L, Bk LBy H—  R— P EOEEEMES LT 57200 b0 TT, ZOREMITaY hu—F « R— Fpbi s F—~0 EMIFES 255
LN LEZRFET D2 L0 TIESH Y EH A, EMIFEATEZET 57-0121%, REE VY — - FA—FEiAAf v -aripe—7 - K= ROz — Y
5770y RAZVEFRITTIIZE W (X 43)

METAL OBJECT
I CAPACITIVE SENSOR BOARD I
Ds
CAPACITIVE SENSOR
PRINTED CIRCUIT T GROUNDED METAL SHIELD
8-WAY
SWITCH
CONTROLLER PRINTED CIRCUIT BOARD OR METAL CASING E
A 5
Dy NS
SLIDER v R43. 77TV R - =L REFRALEAEE Y — - R—F

FuT - Ry—I-Ryg—

F T e Rlr—)b Xy —J(CP-16-13)D T NIZEFIETY,
TORy—=HTBHETY v bR R— KDy Rid, Sy
T=YDOZ7 REXID 0l mmEL, oy =YD 7 Nig
£V 005 mm EWKLERHYET, Xy FETT v REFLIZ
BTV TR A A2 RELTLLEEN,

BUTTONS D3
<—D2—>@
F T e A=) s Ry —TUOEREICIE, FRIZH—<L -
Ry RRHVET, 7V FREIER—FEDOY—~</L - Xy R
i, DKL ZOFE M Ay FREYVKREWRLERHY £7, &
WEBGIET 2720, —</b Xy K& Mallgr— KL
M41.BEEVH— - R—F, LtERX DZ7 VR RXE—=ONlTy T EDRIZAR< EDH 0.25mm
DB 2T T IZE0,
YP—</ - BT %27V MEER— RO —<)b - Xy Rl
HId &, Ror—roWEsgErmEIEs 2t TEET,
7 AT A5AE, 12mm BT - T Uy Kooty Rafl
AT 20EBRHY 3, E7OERIT 03 mm~0.33 mm TH Y,
T CONTROLLER PRINTED CIRCUIT BOARD OR METAL CASING BT c RLE 1 0z DEITA vX LT, BT KT B 0EMR
HET,
Ma2zBery— - K—F. AEH 7V v FEBKA— ROH—</b « Sy Fid GND ~##E L T <
72X,

07155-040

‘ CAPACITIVE SENSOR BOARD

07155-041
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AD7148

(o] &N -~
NI)—=TF7vT - —HIR
WAINC AD7148 L~A 7 a7 at YD UTIL e f L H—T
= — A% BT HEE,. AD7148 /XU —7T v X HE 5 & &,
WD —rr v A E 4,
1. ADTM48DEREZ X —2 A LET,

2. T RLRO0x080~7 FL AR OXOBF DN 7 2 LI AH
~EALFET, TNOHOLVRAXTHEF L TNDHZD,
V= UV VIRV U AR EIAR L~ AL F
s
WU QVPARMEIIET 7V r—y a3 VIZEATH
HZEIZERLTLIESN, LYRAEZR, TTU S
—2ayNTOE LV —DXF YT/ E2TA ¥ —2 g9
MNORFLET, oI, B — - R—RZBFEL
Toth, 7FHal « FTALBADLRMET D TFETT,

3. 7 KL R 0x000~7 KL A 0x007 DX 7 1 LY RH
WZIRDOFAD L 5 ICEIAREZITNET,

EE

ZORERT, ZoEREARBEFR, 7 KL A 0x001 L7
7 AV M 0x0000 % HEFFT 2 L BN H Y F9,

VYR HE:

7 N L2 0x000 = 0x0B2

7 FL Z 0x001 = 0x000

7 R L& 0x002 = 0x3230 (f 32 A& 2 7 — VERITHKAT)
7 F L & 0x003 = 0x0419

1

7 KL A 0x004 =0x0832

T KL A 0x005 =EliAIRA 2—T )b « LY AKX (WHE L
S D ELABBMEIZHKAT)

7 RLZ 0x006 =5[ATA R —T )b « LI AZ (WL
S D ELHALENEITIKTF)

7 RLZ 0x007 =LA A R —T )b « LY A (WL
S 2 ELHALENEITIKTF)

N7 1 VPAREZ 7 R 0x001 = 0x00FF ~FE5A 2
EATWETAERT 2 L8 AT — VKAL),

7 KL % 0x008, 7 KL A 0x009, £7/-1Z7 KL A
0X00A DOFHET AEGAIL AT —H A « LI AX B3I
HLULET, SilEahs7 FL AL, Ehantihow s
va T LZE T, FIARMAIREICL Y EE
EhET,

FAHULBMERL VA, £7 7V r—va i
WHETHZLICERLTLEEN, RE U OBRE, ElhiA
BHAT—H A« LURAEANY — Ry 7 I, —H.
ot —FATA X EITEA =N T ALY X
LAOERIZHE S TCT—H rwmArH LET, TFHu s -
FARLERL, 2=V =R oHP— - R—FZHEL
TR O SERET A ENTEET,

INTATH— hSRBHTEIC, AT v 7 5 40K L
7,

POWER |
SUPPLY |
1
|

2 3 4

6 6

!
HOST | ;
INTERFACE ! :
1 H
i i
i

0 0 O—

'
CONVERSION
STAGE

S 00 000030000000 RN 000000 N00000

FIRST CONVERSION SEQUENCE

AD7148 |
INTERRUPT |
;

LN ] LN J

|_| SECOND CONVERSION |_| THIRD CONVERSION |_|
SEQUENCE SEQUENCE

07155-043

RMUHERRZ— Ty T o= UR
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RBWLET TV r—2 3 VERR
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AD7148

o~
LORA 2w
AD7148 DT FL ZAZE/T, LI AEZ « N7 1, LI ARE « N
VT2 LURE RN 3 EIEHEND 3 ODLTVARHK - N
T mnTWET, K 4612, TN T O5EIERLE
s
N7 1 VPRARZIZE, aviha— s LY AZ CDC £#ia
vha—n e LORAE EGABA R—=T N LY AZ FLAR
AT —H A+ LYVAH, CDC16 ¥y NEWT —H « LY AH
FTNRAAIDVLVIYAF FTHEAT—H A« LYRAIREENET,
N7 2 VURZITE, KERAT — Ol x D CINx AJjD
HEICHEDLNDOIRTELVVAIBNEGENET, NT—T v 7HE
BRI 2RBREL VA ZHHUEL LT, A2h7e CDC A HifE R
T ERSLET,

REGISTER BANK 1

N7 3 LVRRITE, BEEBAT -V ORENEETNET,
IhLD LY REIL, BEWS— & ADKD VI HEIICE
HENET, NHDOL PR ITTIC ADT148 ONET — Z 4L
FMgREIC K D SN E 308, MBI U THNEE T — & ALER b
FEDTOIZHAA N - Ty hoT7 78ATHIENTEE
e

Ny QVUPREENR T 3 VLPRAFDT 7 4 )V MR, U —
ToTBBIONRV 7 2LPRFOBREE T, RAEICRY £7,

REGISTER BANK 2

REGISTER BANK 3

4 ADDR 0x000 SETUP CONTROL ADDR 0x080 STAGEO CONFIGURATION ADDR 0x0E0 STAGEO RESULTS
(1 REGISTER) (8 REGISTERS) (36 REGISTERS)
ADDR 0x001 ADDR 0x088 ADDR 0x104
STAGE1 CONFIGURATION STAGE1 RESULTS
(8 REGISTERS) (36 REGISTERS)
CALIBRATION AND SETUP ADDR 0x090 ADDR 0x128
(4 REGISTERS) STAGE2 CONFIGURATION STAGE2 RESULTS
8 REGISTERS (36 REGISTERS)
ADDR 0x008  ADDR 0x098 STAG(ES CONFIGURL\TION g ADDR 0x14C STAGE3 RESULTS
w
INTERRUPT ENABLE 5 (8 REGISTERS) » (36 REGISTERS)
(3 REGISTERS) G ADDR 0x0A0 © ADDR 0x170
ADDR 0x008 & STAGE4 CONFIGURATION w STAGE4 RESULTS
[ (8 REGISTERS) x (36 REGISTERS)
INTERRUPT STATUS < ADDR 0x0A8 2 ADDR 0x194
0 (3 REGISTERS) © STAGES5 CONFIGURATION N STAGE5 RESULTS
& ADDR 0x00B ADDR 0x0B0 (8 REGISTERS) ADDR Ox1B8 (36 REGISTERS)
X X’
& coc 16'(3;TR28:“SVT%%SS')°N DATA STAGE6 CONFIGURATION STAGEG RESULTS
o (8 REGISTERS) (36 REGISTERS)
i ADDR 0x013 ADDR 0x0B8 ADDR 0x1DC
< UNUSED (4 REGISTERS) STAGE7 CONFIGURATION STAGE7 RESULTS
' ADDR 0x017 (8 REGISTERS) (36 REGISTERS)
DEVICE ID REGISTER
ADDR 0x018
INVALID DO NOT ACCESS
ADDR 0x042
PROXIMITY STATUS REGISTER
ADDR 0x043
INVALID DO NOT ACCESS
Y ADDR 0x7F0 £

K46.NV T ALV RRE NG 2LVRB NI LORADLATY K

Rev. 0
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LY R %5 DrEflRREA

NP1 LIPR4E
TRTOT FLAEE T 7 40 M 16 ETRLET,
% 17.PWR_CONTROL L ¥ X &

Address Data Bit Default Value | Type Mnemonic Description
0x000 [1:0] 0 R/W POWER_MODE Operating modes
00 = full power mode (normal operation, CDC conversions
approximately every 36 ms)
01 = full shutdown mode (no CDC conversions)
10 = low power mode (automatic wake up operation)
11 = full shutdown mode (no CDC conversions)
[3:2] 0 R/W LP_CONV_DELAY Low power mode conversion delay
00 =200 ms
01 =400 ms
10 =600 ms
11 =800 ms
[7:4] 0 R/W SEQUENCE_STAGE_NU Number of stages in sequence (N + 1)
M
0000 = 1 conversion stage in sequence
0001 = 2 conversion stages in sequence
Maximum value = 1011 = 12 conversion stages per sequence
[9:8] 0 R/W DECIMATION ADC decimation factor
00 = decimate by 256
01 = decimate by 128
10 = decimate by 64
11 = decimate by 64
[10] 0 R/W SW_RESET Software reset control (self-clearing)
= resets all registers to default values
[11] 0 R/W INT_POL Interrupt polarity control
0 = active low
1 = active high
[12] 0 R/W Excitation source control
0 = enable excitation source to CINX pins
1 = disable excitation source to CINX pins
[13] 0 Unused Set to 0
[15:14] 0 R/W CDC_BIAS CDC bias current control
00 = normal operation
01 = normal operation + 20%
10 = normal operation + 35%
11 = normal operation + 50%
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% 18.STAGEx_CAL_ EN L X %

Address

Data Bit

Default
Value

Mnemonic

Description

0x001

(0]

[11:8]
[13:12]

[15:14]

0

Type
R/W

R/W

R/W

R/W

R/IW
R/IW

STAGE0_CAL_EN

STAGE!_CAL_EN

STAGE2_CAL_EN

STAGE3_CAL_EN

STAGE4 CAL_EN

STAGE5 CAL_EN

STAGE6_CAL _EN

STAGE7 CAL_EN

Unused
AVG_FP_SKIP

AVG_LP_SKIP

STAGEQ calibration enable
0 = disable
1 = enable
STAGEI calibration enable
0 = disable
1 = enable
STAGE2 calibration enable
0 = disable
1 = enable
STAGES3 calibration enable
0 = disable
1 = enable
STAGEH4 calibration enable
0 = disable
1 = enable
STAGES calibration enable
0 = disable
1 = enable
STAGES calibration enable
0 = disable
1 = enable
STAGE?7 calibration enable
0 = disable
= enable
Set unused register bits to 0
Full power mode skip control
00 = skip 3 samples
01 = skip 7 samples
10 = skip 15 samples
11 = skip 31 samples
Low power mode skip control
00 = use all samples
01 = skip 1 sample
10 = skip 2 samples
11 = skip 3 samples

Rev. 0
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% 19.AMB_COMP_CTRLO L ¥ X %

Default
Address Data Bit Value Type Mnemonic Description
0x002 [3:0] 0 RW FF_SKIP CNT Fast filter skip control (N+1)
0000 = no sequence of results is skipped
0001 = one sequence of results is skipped for every one
allowed into fast FIFO
0010 = two sequences of results are skipped for every one
allowed into fast FIFO
1011 = maximum value = 8 sequences of results are skipped
for every one allowed into fast FIFO
[7:4] F R/W FP_PROXIMITY_CNT Calibration disable period in full power mode =
FP_PROXIMITY_CNT x 16 x time taken for one conversion
sequence in full power mode
[11:8] F R/W LP_PROXIMITY_CNT Calibration disable period in low power mode =
LP_PROXIMITY_CNT x 4 x time taken for one
conversion sequence in low power mode
[13:12] 0 R/W PWR_DOWN_TIMEOUT Full power to low power mode time out control
00 =1.25 x (FP_PROXIMITY_CNT)
01 =1.50 x (FP_PROXIMITY_CNT)
10 =1.75 x (FP_PROXIMITY_CNT)
11=2.00 x (FP_PROXIMITY_CNT)
[14] 0 R/W FORCED_CAL Forced calibration control
0 = normal operation
1 = forces all conversion stages to recalibrate
[15] 0 R/W CONV_RESET Conversion reset control (self-clearing)
0 = normal operation
1 =resets the conversion sequence back to STAGEO.
%* 20.AMB_COMP_CTRL1 L ¥ X 4%
Default
Address Data Bit Value Type Mnemonic Description
0x003 [7:0] 64 R/W PROXIMITY_RECAL_LVL Proximity recalibration level; value is multiplied by 16 to get
actual recalibration level
[13:8] 1 R/W PROXIMITY_DETECTION_RATE | Proximity detection rate; value is multiplied by 16 to get actual
detection rate
[15:14] 0 R/W SLOW_FILTER_UPDATE_LVL Slow filter update level
% 21.AMB_COMP_CTRL2 L ¥ X %
Default
Address Data Bit Value Type Mnemonic Description
0x004 [9:0] 3FF R/W FP_PROXIMITY_RECAL Full power mode proximity recalibration time control
[15:10] 3F R/W LP_PROXIMITY_RECAL Low power mode proximity recalibration time control

Rev. 0
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% 22.STAGEx_LOW_INT_EN L ¥ X %

Address

Data Bit

Default
Value

Type

Mnemonic

Description

0x005

(0]

[11:8]
[13:12]

[15:14]

0

R/IW

R/W

R/W

STAGE0_LOW_INT EN

STAGE!_LOW_INT EN

STAGE2_LOW_INT EN

STAGE3_LOW_INT_EN

STAGE4 LOW_INT_EN

STAGE5 LOW_INT EN

STAGE6_LOW_INT EN

STAGE7 LOW_INT EN

Unused
GPIO_SETUP

GPIO_INPUT_CONFIG

STAGEO low interrupt enable

0 = interrupt source disabled

1 = INT asserted if STAGEO low threshold is exceeded
STAGEI! low interrupt enable

0 = interrupt source disabled

1 = INT asserted if STAGE1 low threshold is exceeded
STAGE?2 low interrupt enable

0 = interrupt source disabled

1 = INT asserted if STAGE2 low threshold is exceeded
STAGES3 low interrupt enable

0 = interrupt source disabled

1 = INT asserted if STAGE3 low threshold is exceeded
STAGE4 low interrupt enable

0 = interrupt source disabled

1 = INT asserted if STAGE4 low threshold is exceeded
STAGES low interrupt enable

0 = interrupt source disabled

1 = INT asserted if STAGES low threshold is exceeded
STAGES6 low interrupt enable

0 = interrupt source disabled

1 = INT asserted if STAGE6 low threshold is exceeded
STAGE?7 low interrupt enable

0 = interrupt source disabled

=INT asserted if STAGE7 low threshold is exceeded

Set unused register bits to 0
GPIO setup

00 = disable GPIO pin

01 = configure GPIO as an input

10 = configure GPIO as an active low output

11 = configure GPIO as an active high output
GPIO input configuration

00 = triggered on negative level

01 = triggered on positive edge

10 = triggered on negative edge

11 = triggered on positive level

Rev. 0
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% 23.STAGEx HIGH_INT EN L ¥ X &

Address

Data Bit

Default
Value

Type

Mnemonic

Description

0x006

(0]

[15:8]

0

R/IW

R/W

R/W

STAGE0_HIGH_INT_EN

STAGE!_HIGH_INT_EN

STAGE2_HIGH_INT_EN

STAGE3_HIGH_INT_EN

STAGE4 HIGH_INT_EN

STAGE5 _HIGH_INT EN

STAGE6 HIGH_INT EN

STAGE7 HIGH_INT_EN

Unused

STAGEQO high interrupt enable
0 = interrupt source disabled

1 = INT asserted if STAGEQ high threshold is exceeded
STAGEI! high interrupt enable
0 = interrupt source disabled

1 = INT asserted if STAGE1 high threshold is exceeded
STAGE?2 high interrupt enable
0 = interrupt source disabled

1 = INT asserted if STAGE2 high threshold is exceeded
STAGES3 high interrupt enable
0 = interrupt source disabled

1 = INT asserted if STAGE3 high threshold is exceeded
STAGEH4 high interrupt enable
0 = interrupt source disabled

1 = INT asserted if STAGE4 high threshold is exceeded
STAGES high interrupt enable
0 = interrupt source disabled

1 = INT asserted if STAGES high threshold is exceeded
STAGESG high interrupt enable
0 = interrupt source disabled

1 = INT asserted if STAGE6 high threshold is exceeded
STAGE?7 high interrupt enable
0 = interrupt source disabled

=INT asserted if STAGE? high threshold is exceeded

Set unused register bits to 0

Rev. 0
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% 24.STAGEx_COMPLETE_INT_EN L 2 X %

Data Default
Address Bit Value Type Mnemonic Description
0x007 [0] 0 R/W STAGEO_COMPLETE_INT_E STAGEDO conversion interrupt control
N
0 = interrupt source disabled
1 =INT asserted at completion of STAGEQ conversion
[1] 0 R/IW STAGE1_COMPLETE_INT_E STAGEI! conversion interrupt control
N
0 = interrupt source disabled
1 = INT asserted at completion of STAGE1 conversion
2] 0 R/IW STAGE2_COMPLETE_INT_E STAGE?2 conversion interrupt control
N
0 = interrupt source disabled
1 =INT asserted at completion of STAGE2 conversion
[3] 0 R/W STAGE3_COMPLETE_INT E STAGES3 conversion interrupt control
N
0 = interrupt source disabled
1 = INT asserted at completion of STAGE3 conversion
[4] 0 R/W STAGE4_COMPLETE_INT_E STAGE4 conversion interrupt control
N
0 = interrupt source disabled
1 =INT asserted at completion of STAGE4 conversion
[5] 0 R/W STAGES_COMPLETE_INT_E STAGES conversion interrupt control
N
0 = interrupt source disabled
1 =INT asserted at completion of STAGES conversion
[6] 0 R/W STAGE6_COMPLETE_INT_E STAGES6 conversion interrupt control
N
0 = interrupt source disabled
1 =INT asserted at completion of STAGEG6 conversion
[7] 0 R/W STAGE7_COMPLETE_INT_E STAGE?7 conversion interrupt control

[15:8]

N

Unused

0 = interrupt source disabled
1 = INT asserted at completion of STAGE?7 conversion

Set unused register bits to 0

% 25.STAGEx_LOW _LIMIT_INT L & 24"

Data Default
Address Bit Value Type Mnemonic Description
0x008 [0] 0 R STAGEO_LOW_LIMIT_INT STAGEO CDC conversion low limit interrupt result
1 = indicates STAGEO_LOW_THRESHOLD value exceeded
[1] 0 R STAGE1 _LOW_LIMIT_INT STAGE!1 CDC conversion low limit interrupt result
1 =indicates STAGE1_LOW_THRESHOLD value exceeded
[2] 0 R STAGE2 LOW_LIMIT_INT STAGE2 CDC conversion low limit interrupt result
1 =indicates STAGE2_LOW_THRESHOLD value exceeded
[3] 0 R STAGE3_LOW_LIMIT_INT STAGE3 CDC conversion low limit interrupt result
1 =indicates STAGE3_LOW_THRESHOLD value exceeded
[4] 0 R STAGE4 LOW_LIMIT_INT STAGE4 CDC conversion low limit interrupt result
1 = indicates STAGE4 _LOW_THRESHOLD value exceeded
[5] 0 R STAGES_LOW_LIMIT_INT STAGES CDC conversion low limit interrupt result
1 = indicates STAGES_LOW_THRESHOLD value exceeded
[6] 0 R STAGE6_LOW_LIMIT_INT STAGE6 CDC conversion low limit interrupt result
1 = indicates STAGE6_LOW_THRESHOLD value exceeded
[7] 0 R STAGE7_LOW_LIMIT_INT STAGE7 CDC conversion low limit interrupt result
1 = indicates STAGE7_LOW_THRESHOLD value exceeded
[15:8] Unused Set unused register bits to 0
VHEME AR TOARAVEAIE, LYAXEARHLOBICHEBIICZ oIS VT ERnE T,
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% 26.STAGEX_HIGH_LIMIT_INT L X &

Data Default
Address Bit Value Type Mnemonic Description
0x009 [0] 0 R STAGEO_HIGH_LIMIT_INT STAGEO CDC conversion high limit interrupt result
1 =indicates STAGEO0_HIGH_THRESHOLD value exceeded
[1] 0 R STAGE1_HIGH_LIMIT_INT STAGE! CDC conversion high limit interrupt result
1 =indicates STAGE1 HIGH_THRESHOLD value exceeded
[2] 0 R STAGE2_HIGH_LIMIT_INT Stage2 CDC conversion high limit interrupt result
1 =indicates STAGE2 _HIGH_THRESHOLD value exceeded
[3] 0 R STAGE3_HIGH_LIMIT_INT STAGE3 CDC conversion high limit interrupt result
1 =indicates STAGE3 HIGH_THRESHOLD value exceeded
[4] 0 R STAGE4_HIGH_LIMIT_INT STAGE4 CDC conversion high limit interrupt result
1 =indicates STAGE4 HIGH_THRESHOLD value exceeded
[5] 0 R STAGES_HIGH_LIMIT_INT STAGES CDC conversion high limit interrupt result
1 =indicates STAGES HIGH_THRESHOLD value exceeded
[6] 0 R STAGE6_HIGH_LIMIT_INT STAGE6 CDC conversion high limit interrupt result
1 =indicates STAGE6_HIGH_THRESHOLD value exceeded
[7] 0 R STAGE7_HIGH_LIMIT_INT STAGE7 CDC conversion high limit interrupt result
1 =indicates STAGE7 _HIGH_THRESHOLD value exceeded
[15:8] Unused Set unused register bits to 0

VHEEAEBL TORVESIE, LUAZFERAN LOBICHBIIIC 0L Y T ENET,

% 27.STAGEx_COMPLETE_INT_STATUS L & 2 %'

Data Default
Address Bit Value Type | Mnemonic Description
0x00A [0] 0 R STAGEO_COMPLETE_INT_STATUS | STAGEO conversion complete register interrupt status
1 = indicates STAGEO conversion completed
[1] 0 R STAGE1_COMPLETE_INT_STATUS | STAGEI conversion complete register interrupt status
1 = indicates STAGEI conversion completed
[2] 0 R STAGE2_COMPLETE_INT_STATUS | STAGE2 conversion complete register interrupt status
1 = indicates STAGE2 conversion completed
[3] 0 R STAGE3_COMPLETE_INT_STATUS | STAGE3 conversion complete register interrupt status
1 = indicates STAGE3 conversion completed
[4] 0 R STAGE4 COMPLETE_INT_STATUS | STAGE4 conversion complete register interrupt status
1 = indicates STAGE4 conversion completed
[5] 0 R STAGES_COMPLETE_INT_STATUS | STAGES conversion complete register interrupt status
1 = indicates STAGES conversion completed
[6] 0 R STAGE6_COMPLETE_INT_STATUS | STAGEG6 conversion complete register interrupt status
1 = indicates STAGEG6 conversion completed
[7] 0 R STAGE7_COMPLETE_INT_STATUS | STAGE7 conversion complete register interrupt status
1 = indicates STAGE7 conversion completed
[15:8] Unused Set unused register bits to 0

"BEEZBEA TOARVEAE, LYASHELAH LOBRICABMIC0ICZ YT ShET,
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®k28CDC16EY FE#WMT—% - LVXA

Default
Address Data Bit Value Type Mnemonic Description
0x00B [15:0] 0 R CDC_RESULT_S0 STAGEO CDC 16-bit conversion data
0x00C [15:0] 0 R CDC_RESULT_S1 STAGE1 CDC 16-bit conversion data
0x00D [15:0] 0 R CDC_RESULT_S2 STAGE2 CDC 16-bit conversion data
0x00E [15:0] 0 R CDC_RESULT_S3 STAGE3 CDC 16-bit conversion data
0x00F [15:0] 0 R CDC_RESULT_S4 STAGE4 CDC 16-bit conversion data
0x010 [15:0] 0 R CDC_RESULT_S5 STAGES CDC 16-bit conversion data
0x011 [15:0] 0 R CDC_RESULT_S6 STAGE6 CDC 16-bit conversion data
0x012 [15:0] 0 R CDC_RESULT_S7 STAGE7 CDC 16-bit conversion data
F29.TNAXIDLPRAE
Default
Address Data Bit Value Type Mnemonic Description
0x017 [3:0] 0 R REVISION_CODE AD7148 revision code
[15:4] 148 R DEVID AD7148 device ID = 0x148
RIOMAERT LR - LYRA
Default
Address Data Bit Value Type Mnemonic Description
0x042 [0] 0 R STAGEO_PROXIMITY_STATUS STAGEO proximity status register
1 = indicates proximity has been detected on STAGEQ
[1] 0 R STAGE1_PROXIMITY_STATUS | STAGEI proximity status register
1 = indicates proximity has been detected on STAGEI
[2] 0 R STAGE2_PROXIMITY_STATUS STAGE?2 proximity status register
1 = indicates proximity has been detected on STAGE2
[3] 0 R STAGE3_PROXIMITY_STATUS STAGES3 proximity status register
1 = indicates proximity has been detected on STAGE3
[4] 0 R STAGE4_PROXIMITY_STATUS STAGE4 proximity status register
1 = indicates proximity has been detected on STAGE4
[5] 0 R STAGES_PROXIMITY_STATUS STAGES proximity status register
1 = indicates proximity has been detected on STAGES
[6] 0 R STAGE6_PROXIMITY_STATUS STAGES6 proximity status register
1 = indicates proximity has been detected on STAGE6
[7] 0 R STAGE7_PROXIMITY_STATUS STAGE?7 proximity status register
1 = indicates proximity has been detected on STAGE7
[15:8] Unused Set unused register bits to 0

Rev. 0

— 42/56 —




AD7148

N 2L9R4E
TRTOT RUAREIF 16T +—~> FTELET,
RHNAT—VO0RELYRA

Default
Address Data Bit | Value Type Mnemonic Description
0x080 [15:0] X R/W | STAGEO CONNECTION SETUP[6:0] STAGEO CIN[6:0] connection setup (see Table 39)
0x081 [15:0] X RW STAGEO CONNECTION_SETUP[7] STAGEO CIN7 connection setup (see Table 40) [
0x082 [15:0] X RW STAGEO_AFE_OFFSET STAGEO AFE offset control (see Table 41) [
0x083 [15:0] X R/W STAGEO_SENSITIVITY STAGEDQO sensitivity control (see Table 42)(
0x084 [15:0] X R/IW STAGEO_OFFSET_LOW STAGEQ initial offset low value
0x085 [15:0] X R/W STAGEO_OFFSET_HIGH STAGEQD initial offset high value
0x086 [15:0] X R/W | STAGEO OFFSET HIGH CLAMP STAGEO offset high clamp value
0x087 [15:0] X R/W STAGEO_ OFFSET_LOW_CLAMP STAGEDO offset low clamp value
RTRAT—JIERELYRA

Default
Address Data Bit Value Type Mnemonic Description
0x088 [15:0] X R/W | STAGEI_CONNECTION_SETUP[6:0] | STAGEI CIN[6:0] connection setup (see Table 39)(]
0x089 [15:0] X R/W STAGE1_CONNECTION_SETUP[7] STAGE1 CIN7 connection setup (see Table 40) [
0x08A [15:0] X R/W STAGE1_AFE_OFFSET STAGE! AFE offset control (see Table 41)[]
0x08B [15:0] X R/W STAGE1_SENSITIVITY STAGE] sensitivity control (see Table 42) [
0x08C [15:0] X R/W | STAGEI_OFFSET_LOW STAGEI initial offset low value
0x08D [15:0] X R/W | STAGEI_OFFSET_HIGH STAGEI initial offset high value
0x08E [15:0] X R/IW STAGE1 _OFFSET _HIGH CLAMP STAGEI offset high clamp value
0x08F [15:0] X R/W STAGE1_OFFSET_LOW_CLAMP STAGEI offset low clamp value
RBRT—V2HELVRA

Default
Address Data Bit Value Type Mnemonic Description
0x090 [15:0] X R/W STAGE2_CONNECTION_SETUP[6:0] STAGE2 CIN[6:0] connection setup (see Table 39) 1
0x091 [15:0] X R/W STAGE2_CONNECTION_SETUP[7] STAGE2 CIN7 connection setup (see Table 40) [
0x092 [15:0] X R/W STAGE2_AFE_OFFSET STAGE2 AFE offset control (see Table 41) [
0x093 [15:0] X R/W STAGE2_SENSITIVITY STAGE?2 sensitivity control (see Table 42) [
0x094 [15:0] X R/W STAGE2_OFFSET_LOW STAGE?2 initial offset low value
0x095 [15:0] X R/W | STAGE2_OFFSET_HIGH STAGE? initial offset high value
0x096 [15:0] X R/W STAGE2_OFFSET_HIGH CLAMP STAGE2 offset high clamp value
0x097 [15:0] X R/W STAGE2_OFFSET LOW_CLAMP STAGE2 offset low clamp value
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Data Default
Address Bit Value Type Mnemonic Description
0x098 [15:0] X R/W STAGE3_CONNECTION SETUP[6:0] | STAGE3 CIN[6:0] connection setup (see Table 391
0x099 [15:0] X RW STAGE3 _CONNECTION_SETUP[7] STAGE3 CIN7 connection setup (see Table 40) [
0x09A [15:0] X RW STAGE3_AFE_OFFSET STAGE3 AFE offset control (see Table 41) [
0x09B [15:0] X R/W STAGE3_SENSITIVITY STAGES3 sensitivity control (see Table 42) [
0x09C [15:0] X R/W STAGE3_OFFSET_LOW STAGES3 initial offset low value
0x09D [15:0] X R/IW STAGE3_OFFSET HIGH STAGES3 initial offset high value
0x09E [15:0] X R/W STAGE3_OFFSET_HIGH_CLAMP STAGE3 offset high clamp value
0x09F [15:0] X R/W STAGE3_OFFSET_LOW_CLAMP STAGE3 offset low clamp value
RIBAT—V 4K TRA

Data Default
Address Bit Value Type Mnemonic Description
0x0A0 [15:0] X R/W STAGE4 CONNECTION_SETUP[6:0] STAGE4 CIN[6:0] connection setup (see Table 39)["
0x0A1 [15:0] X R/W STAGE4_CONNECTION_SETUP[7] STAGE4 CIN7 connection setup (see Table 40)[]
0x0A2 [15:0] X R/W STAGE4_AFE_OFFSET STAGE4 AFE offset control (see Table 41)[]
0x0A3 [15:0] X R/W STAGE4_SENSITIVITY STAGE4 sensitivity control (see Table 42) [
0x0A4 [15:0] X R/W STAGE4_OFFSET_LOW STAGE4 initial offset low value
0x0AS [15:0] X R/W STAGE4 OFFSET_HIGH STAGE4 initial offset high value
0x0A6 [15:0] X R/W STAGE4 OFFSET HIGH CLAMP STAGE#4 offset high clamp value
0x0A7 [15:0] X R/W STAGE4_OFFSET_LOW_CLAMP STAGEA4 offset low clamp value
RILAT—IERELIRA

Data Default
Address Bit Value Type Name Description
0X0A8 [15:0] X R/W STAGE5_CONNECTION_SETUP[6:0] | STAGES CIN[6:0] connection setup (see Table 39)L]
0x0A9 [15:0] X R/IW STAGE5_CONNECTION_SETUP[7] STAGES CIN7 connection setup (see Table 40) )
0x0AA [15:0] X R/W STAGES_AFE_OFFSET STAGES AFE offset control (see Table 41)L[
0x0AB [15:0] X R/W STAGES_SENSITIVITY STAGES sensitivity control (see Table 42) (]
0x0AC [15:0] X R/W STAGE5_OFFSET_LOW STAGES initial offset low value
0x0AD [15:0] X R/W STAGE5_OFFSET_HIGH STAGES initial offset high value
0x0AE [15:0] X R/W STAGE5_OFFSET_HIGH CLAMP STAGES offset high clamp value
0x0AF [15:0] X R/W STAGES_OFFSET LOW_CLAMP STAGES offset low clamp value
RITAT—V6REL T R4

Data Default
Address Bit Value Type Mnemonic Description
0x0B0 [15:0] X R/W STAGE6_CONNECTION_SETUP[6:0] | STAGE6 CIN[6:0] connection setup (see Table 39) LI
0x0B1 [15:0] X R/W STAGE6_CONNECTION_SETUP[7] STAGEG6 CIN7 connection setup (see Table 40) (]
0x0B2 [15:0] X R/W STAGE6_AFE_OFFSET STAGEG6 AFE offset control (see Table 41) [
0x0B3 [15:0] X R/W STAGE6_SENSITIVITY STAGES® sensitivity control (see Table 42) (]
0x0B4 [15:0] X R/IW STAGE6_OFFSET_LOW STAGES initial offset low value
0x0B5 [15:0] X R/IW STAGE6_OFFSET_ HIGH STAGES® initial offset high value
0x0B6 [15:0] X R/IW STAGE6_OFFSET _HIGH CLAMP STAGES® offset high clamp value
0x0B7 [15:0] X R/W STAGE6_OFFSET LOW_CLAMP STAGES offset low clamp value
RBARAT—VTRELVRA

Data Default
Address Bit Value Type Mnemonic Description
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0x0B8
0x0B9
0x0BA
0x0BB
0x0BC
0x0BD
0xOBE
0xOBF

XXX X X X X X

R/W STAGE7_CONNECTION_SETUP[6:0]
R/W | STAGE7 CONNECTION SETUP[7]
R/W STAGE7 AFE_OFFSET

R/W STAGE7_SENSITIVITY

R/IW STAGE7_OFFSET_LOW

R/IW STAGE7_OFFSET_HIGH

R/W STAGE7 OFFSET HIGH CLAMP

R/W STAGE7_OFFSET _LOW_CLAMP

STAGE7 CIN[6:0] connection setup (see Table 39) [
STAGE7 CIN7 connection setup (see Table 40) [
STAGE7 AFE offset control (see Table 41)(
STAGE?7 sensitivity control (see Table 42) [
STAGEY initial offset low value

STAGEY initial offset high value

STAGE?7 offset high clamp value

STAGE?7 offset low clamp value

%= 39.STAGEx M L L»

CIN[0:6]#

Gty k7w THRB(x =0~7)

Data
Bit

Default
Value

Type

Mnemonic

Description

[1:0]

[3:2]

[5:4]

[7:6]

[9:8]

[11:10]

[13:12]

[15:14]

X

X

R/W

R/W

R/W

CINO_CONNECTION_SETUP

CIN1_CONNECTION_SETUP

CIN2_CONNECTION_SETUP

CIN3_CONNECTION_SETUP

CIN4_CONNECTION_SETUP

CIN5_CONNECTION_SETUP

CIN6_CONNECTION SETUP

Unused

CINO connection setup

00 = CINO not connected to CDC inputs

01 = CINO connected to CDC negative input

10 = CINO connected to CDC positive input

11 = CINO connected to BIAS (connect unused CINX inputs)
CINI connection setup

00 = CIN1 not connected to CDC inputs

01 = CIN1 connected to CDC negative input

10 = CIN1 connected to CDC positive input

11 = CINI connected to BIAS (connect unused CINX inputs)
CIN2 connection setup

00 = CIN2 not connected to CDC inputs

01 = CIN2 connected to CDC negative input

10 = CIN2 connected to CDC positive input

11 = CIN2 connected to BIAS (connect unused CINX inputs)
CIN3 connection setup

00 = CIN3 not connected to CDC inputs

01 = CIN3 connected to CDC negative input

10 = CIN3 connected to CDC positive input

11 = CIN3 connected to BIAS (connect unused CINX inputs)
CIN4 connection setup

00 = CIN4 not connected to CDC inputs

01 = CIN4 connected to CDC negative input

10 = CIN4 connected to CDC positive input

11 = CIN4 connected to BIAS (connect unused CINX inputs)
CINS connection setup

00 = CINS not connected to CDC inputs

01 = CINS connected to CDC negative input

10 = CINS connected to CDC positive input

11 = CINS connected to BIAS (connect unused CINX inputs)
CING6 connection setup

00 = CING6 not connected to CDC inputs

01 = CING6 connected to CDC negative input

10 = CIN6 connected to CDC positive input

11 = CING6 connected to BIAS (connect unused CINX inputs)

Set unused register bits to 0

% 40.STAGEX ME£ L L\ CIN7 v ~ 7 v TOFHB(X = 0~7)

Data Default
Bit Value Type Mnemonic Description
[1:0] X R/'W CIN7_CONNECTION_SETUP CIN7 connection setup
00 = CIN7 not connected to CDC inputs
01 = CIN7 connected to CDC negative input
10 = CIN7 connected to CDC positive input
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Data Default
Bit Value Type Mnemonic Description
11 = CIN7 connected to BIAS (connect unused CINx inputs)
[12:2] X Unused Set unused register bits to 0
[13:12] X RIW SE_CONNECTION_SETUP Single-ended measurement connection setup
00 = do not use
01 =use when one CIN is connected to CDC positive input, single-
ended measurements only
10 = use when one CIN is connected to CDC negative input, single-
ended measurements only
11 = differential connection to CDC
[14] X R/IW NEG_AFE_OFFSET _DISABLE Negative AFE offset enable control
0 = enable
1 = disable
[15] X R/IW POS_AFE_OFFSET_DISABLE Positive AFE offset enable control
0 = enable
1 = disable
K AI.STAGEXDFEL WA Ty MO (X = 0~7)
Data Default
Bit Value Type Mnemonic Description
[5:0] X R/W NEG_AFE_OFFSET Negative AFE offset setting (20 pF range)
1 LSB value = 0.32 pF of offset
[6] X Unused Setto 0
[7] X R/W NEG_AFE OFFSET_SWAP Negative AFE offset swap control
0=NEG_AFE_OFFSET applied to CDC negative input
1 =NEG_AFE_OFFSET applied to CDC positive input
[13:8] X R/W POS_AFE_OFFSET Positive AFE offset setting (20 pF range)
1 LSB value = 0.32 pF of offset
[14] X Unused Set to 0
[15] X R/W POS_AFE_OFFSET_SWAP Positive AFE offset swap control

0=POS_AFE_OFFSET applied to CDC positive input
1 =POS_AFE_OFFSET applied to CDC negative input
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% 42.STAGEx @

FLVEREHBEOHBAX=0~7)

Data
Bit

Default
Value

Type

Mnemonic

Description

[3:0]

[6:4]

[14:12]

[15]

X

RIW

R/W

NEG_THRESHOLD_SENSITIVITY

NEG_PEAK DETECT

Unused
POS THRESHOLD SENSITIVITY

POS_PEAK_DETECT

Unused

Negative threshold sensitivity control
0000 =25%, 0001 =29.73%, 0010 = 34.40%, 0011 = 39.08%
0100 =43.79%, 0101 = 48.48%, 0110 = 53.15%
0111=57.83%, 1000 = 62.51%, 1001 = 67.22%
1010 =71.90%, 1011 =76.58%, 1100 = 81.28%
1101 =85.96%, 1110 =90.64%, 1111 =95.32%
Negative peak detect setting
000 =40% level, 001 = 50% level, 010 = 60% level
011 =70% level, 100 = 80% level, 101 =90% level
Setto 0
Positive threshold sensitivity control
0000 =25%, 0001 =29.73%, 0010 = 34.40%, 0011 = 39.08%
0100 =43.79%, 0101 = 48.48%, 0110 = 53.15%
0111=57.83%, 1000 = 62.51%, 1001 = 67.22%
1010 =71.90%, 1011 =76.58%, 1100 = 81.28%
1101 =85.96%, 1110 =90.64%, 1111 =95.32%
Positive peak detect setting
000 = 40% level, 001 = 50% level, 010 = 60% level
011 =70% level, 100 = 80% level, 101 = 90% level
Setto 0
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RABAT—S0DOUHILEL - LYRA

Data Default
Address Bit Value Type Mnemonic Description
0x0EQ [15:0] X R/IW STAGEO_CONV_DATA STAGEO CDC 16-bit conversion data

(copy of data in CDC_RESULT _SO0 register)

0x0E1 [15:0] X R/W STAGEO_FF_WORDO0 STAGEDO fast FIFO WORDO
0x0E2 [15:0] X R/W STAGEO_FF_WORDI1 STAGEO fast FIFO WORD1
0x0E3 [15:0] X R/W STAGEO_FF_WORD2 STAGEO fast FIFO WORD2
0x0E4 [15:0] X R/W STAGEO_FF_WORD3 STAGEDO fast FIFO WORD3
0x0E5 [15:0] X R/W STAGEO_FF_WORD4 STAGEDO fast FIFO WORD4
0x0E6 [15:0] X R/W STAGEO_FF_WORDS5 STAGEDO fast FIFO WORDS5
0x0E7 [15:0] X R/W STAGEO_FF_WORDG6 STAGEDO fast FIFO WORD6
0x0E8 [15:0] X R/W STAGEO_FF_WORD7 STAGEDO fast FIFO WORD7
0x0E9 [15:0] X R/W STAGEO_SF_WORDO STAGEDO slow FIFO WORDO
0x0EA [15:0] X R/W STAGEO_SF_WORDI1 STAGEQO slow FIFO WORD1
0xOEB [15:0] X R/W STAGEO_SF_WORD2 STAGEDO slow FIFO WORD?2
0x0EC [15:0] X R/W STAGEO_SF_WORD3 STAGEDO slow FIFO WORD3
0x0ED [15:0] X R/W STAGEO_SF_WORD4 STAGEQO slow FIFO WORD4
0x0EE [15:0] X R/W STAGEO_SF_WORDS5 STAGEDO slow FIFO WORDS
0xOEF [15:0] X R/W STAGEO_SF_WORDG6 STAGEDO slow FIFO WORD6
0x0F0 [15:0] X R/W STAGEO_SF_WORD7 STAGEDO slow FIFO WORD7
0x0F1 [15:0] X R/W STAGEO_SF_AMBIENT STAGEQO slow FIFO ambient value
0x0F2 [15:0] X R/W STAGEO_FF_AVG STAGEQO fast FIFO average value
0x0F3 [15:0] X R/W STAGEO_PEAK DETECT_WORDO STAGEO peak FIFO WORDO value
0x0F4 [15:0] X R/W STAGEO_PEAK DETECT_WORDI1 STAGEO peak FIFO WORD! value
0xO0F5 [15:0] X R/W STAGEO_MAX_WORDO STAGEO maximum value FIFO WORDO0
0x0F6 [15:0] X R/W STAGEO0_MAX_ WORDI1 STAGEO maximum value FIFO WORDI
0x0F7 [15:0] X R/W STAGE0O_MAX_WORD2 STAGEO maximum value FIFO WORD2
0x0F8 [15:0] X R/W STAGEO_MAX_WORD3 STAGEO maximum value FIFO WORD3
0x0F9 [15:0] X R/W STAGEO_MAX AVG STAGEO average maximum FIFO value
0x0FA [15:0] X R/W STAGEO_HIGH_THRESHOLD STAGEDO high threshold value
0x0FB [15:0] X R/W STAGEO_MAX TEMP STAGEO temporary maximum value
0x0FC [15:0] X R/W STAGEO_MIN_WORDO STAGEO minimum value FIFO WORDO
0x0FD [15:0] X R/W STAGEO_MIN_WORDI1 STAGEO minimum value FIFO WORD1
0xOFE [15:0] X R/W STAGEO_MIN_WORD2 STAGEO minimum value FIFO WORD?2
0xOFF [15:0] X R/W STAGEO_MIN_WORD3 STAGEO minimum value FIFO WORD3
0x100 [15:0] X R/W STAGEO_MIN_AVG STAGEO average minimum FIFO value
0x101 [15:0] X R/W STAGEO_LOW_THRESHOLD STAGEDO low threshold value
0x102 [15:0] X R/W STAGEO_MIN_TEMP STAGEO temporary minimum value
0x103 [15:0] X Unused Set unused register bits to 0
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Data Default
Address Bit Value Type Mnemonic Description
0x104 [15:0] X R/W STAGE1_CONV_DATA STAGE1 CDC 16-bit conversion data

(copy of data in CDC_RESULT _S1 register)

0x105 [15:0] X R/W STAGE1_FF_WORDO0 STAGE]! fast FIFO WORDO
0x106 [15:0] X R/IW STAGE1_FF_WORDI1 STAGEI! fast FIFO WORD1
0x107 [15:0] X R/IW STAGE1_FF_WORD2 STAGE]! fast FIFO WORD2
0x108 [15:0] X R/IW STAGE1_FF_WORD3 STAGE]! fast FIFO WORD3
0x109 [15:0] X R/IW STAGE1_FF_WORD4 STAGE]! fast FIFO WORD4
0x10A [15:0] X R/IW STAGE1_FF_WORDS5 STAGEI! fast FIFO WORDS5
0x10B [15:0] X R/W STAGE1_FF_WORDG6 STAGE]! fast FIFO WORD6
0x10C [15:0] X R/IW STAGE1_FF_WORD7 STAGEI! fast FIFO WORD7
0x10D [15:0] X R/W STAGE1_SF_WORDO0 STAGEI! slow FIFO WORDO
0x10E [15:0] X R/W STAGE1_SF_WORDI1 STAGEI! slow FIFO WORD!1
0x10F [15:0] X R/IW STAGE1_SF_WORD2 STAGEI! slow FIFO WORD?2
0x110 [15:0] X R/W STAGE1_SF_WORD3 STAGEI! slow FIFO WORD3
0x111 [15:0] X R/W STAGE1_SF_WORD4 STAGEI! slow FIFO WORD4
0x112 [15:0] X R/W STAGE1_SF_WORDS5 STAGEI! slow FIFO WORDS
0x113 [15:0] X R/W STAGE1_SF_WORDG6 STAGEI! slow FIFO WORD6
0x114 [15:0] X R/W STAGE1_SF_WORD7 STAGEI! slow FIFO WORD7
0x115 [15:0] X R/W STAGE1_SF_AMBIENT STAGEI! slow FIFO ambient value
0x116 [15:0] X R/W STAGE1_FF_AVG STAGEI fast FIFO average value
0x117 [15:0] X R/W STAGE1_CDC_WORDO STAGE!1 CDC FIFO WORDO
0x118 [15:0] X R/W STAGE1_CDC_WORDI1 STAGE!1 CDC FIFO WORDI1
0x119 [15:0] X R/W STAGE1_MAX_ WORDO STAGE! maximum value FIFO WORDO
0x11A [15:0] X R/W STAGE1_MAX_ WORDI STAGE! maximum value FIFO WORDI1
0x11B [15:0] X R/W STAGE1_MAX_ WORD2 STAGE! maximum value FIFO WORD?2
0x11C [15:0] X R/W STAGE1_MAX_ WORD3 STAGE! maximum value FIFO WORD3
0x11D [15:0] X R/W STAGE1_MAX_ AVG STAGEI! average maximum FIFO value
0x11E [15:0] X R/W STAGE1_HIGH_THRESHOLD STAGEI high threshold value
0x11F [15:0] X R/W STAGE1_MAX TEMP STAGEI! temporary maximum value
0x120 [15:0] X R/W STAGE1_MIN_WORDO STAGE! minimum value FIFO WORDO
0x121 [15:0] X R/W STAGE1_MIN_WORDI1 STAGE! minimum value FIFO WORD1
0x122 [15:0] X R/W STAGE1_MIN_WORD2 STAGE! minimum value FIFO WORD2
0x123 [15:0] X R/W STAGE1_MIN_WORD?3 STAGE! minimum value FIFO WORD3
0x124 [15:0] X R/W STAGE1_MIN_AVG STAGEI average minimum FIFO value
0x125 [15:0] X R/W STAGE1_LOW_THRESHOLD STAGEI! low threshold value
0x126 [15:0] X R/W STAGE1_MIN_TEMP STAGEI! temporary minimum value
0x127 [15:0] X Unused Set unused register bits to 0
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0x128 [15:0] X R/W STAGE2_CONV_DATA STAGE2 CDC 16-bit conversion data

(copy of data in CDC_RESULT _S2 register)

0x129 [15:0] X R/W STAGE2_FF_WORDO0 STAGE?2 fast FIFO WORDO
0x12A [15:0] X R/IW STAGE2_FF_WORDI1 STAGE?2 fast FIFO WORD1
0x12B [15:0] X R/IW STAGE2_FF_WORD2 STAGE?2 fast FIFO WORD2
0x12C [15:0] X R/IW STAGE2_FF_WORD3 STAGE?2 fast FIFO WORD3
0x12D [15:0] X R/IW STAGE2_FF_WORD4 STAGE?2 fast FIFO WORD4
0x12E [15:0] X R/IW STAGE2_FF_WORDS5 STAGE?2 fast FIFO WORDS
0x12F [15:0] X R/W STAGE2_FF_WORDG6 STAGE?2 fast FIFO WORD6
0x130 [15:0] X R/W STAGE2_FF_WORD7 STAGE?2 fast FIFO WORD7
0x131 [15:0] X R/W STAGE2_SF_WORDO0 STAGE?2 slow FIFO WORDO
0x132 [15:0] X R/IW STAGE2_SF_WORDI1 STAGE?2 slow FIFO WORD1
0x133 [15:0] X R/IW STAGE2_SF_WORD2 STAGE?2 slow FIFO WORD?2
0x134 [15:0] X R/W STAGE2_SF_WORD3 STAGE?2 slow FIFO WORD?3
0x135 [15:0] X R/W STAGE2_SF_WORD4 STAGE?2 slow FIFO WORD4
0x136 [15:0] X R/W STAGE2_SF_WORDS5 STAGE2 slow FIFO WORDS5
0x137 [15:0] X R/W STAGE2_SF_WORDG6 STAGE?2 slow FIFO WORD6
0x138 [15:0] X R/W STAGE2_SF_WORD7 STAGE?2 slow FIFO WORD7
0x139 [15:0] X R/W STAGE2_SF_AMBIENT STAGE?2 slow FIFO ambient value
0x13A [15:0] X R/W STAGE2_FF_AVG STAGE?2 fast FIFO average value
0x13B [15:0] X R/W STAGE2_CDC_WORDO STAGE2 CDC FIFO WORDO0
0x13C [15:0] X R/W STAGE2_CDC_WORDI1 STAGE2 CDC FIFO WORDI1
0x13D [15:0] X R/W STAGE2_MAX_ WORDO STAGE2 maximum value FIFO WORDO
0x13E [15:0] X R/W STAGE2_MAX_ WORDI STAGE2 maximum value FIFO WORDI1
0x13F [15:0] X R/W STAGE2_MAX_ WORD2 STAGE2 maximum value FIFO WORD?2
0x140 [15:0] X R/W STAGE2_MAX_WORD3 STAGE2 maximum value FIFO WORD3
0x141 [15:0] X R/W STAGE2_MAX_AVG STAGE?2 average maximum FIFO value
0x142 [15:0] X R/W STAGE2_HIGH_THRESHOLD STAGE?2 high threshold value
0x143 [15:0] X R/W STAGE2_MAX_TEMP STAGE?2 temporary maximum value
0x144 [15:0] X R/W STAGE2_MIN_WORDO STAGE2 minimum value FIFO WORDO
0x145 [15:0] X R/W STAGE2_MIN_WORD1 STAGE2 minimum value FIFO WORD1
0x146 [15:0] X R/W STAGE2_MIN_WORD2 STAGE2 minimum value FIFO WORD2
0x148 [15:0] X R/W STAGE2_MIN_WORD?3 STAGE2 minimum value FIFO WORD3
0x148 [15:0] X R/W STAGE2_MIN_AVG STAGE?2 average minimum FIFO value
0x149 [15:0] X R/W STAGE2_LOW_THRESHOLD STAGE?2 low threshold value
0x14A [15:0] X R/W STAGE2_MIN_TEMP STAGE?2 temporary minimum value
0x14B [15:0] X Unused Set unused register bits to 0

Rev. 0

— 50/56 —




AD7148

RABAT—U3DYHILL - LYRA

Data Default
Address Bit Value Type Mnemonic Description
0x14C [15:0] X R/W STAGE3_CONV_DATA STAGE3 CDC 16-bit conversion data

(copy of data in CDC_RESULT _S3 register)

0x14D [15:0] X R/W STAGE3_FF_WORDO0 STAGES3 fast FIFO WORDO
0x14E [15:0] X R/IW STAGE3_FF_WORDI1 STAGES3 fast FIFO WORD1
0x14F [15:0] X R/IW STAGE3_FF_WORD2 STAGES3 fast FIFO WORD2
0x150 [15:0] X R/IW STAGE3_FF_WORD3 STAGES3 fast FIFO WORD3
0x151 [15:0] X R/IW STAGE3_FF_WORD4 STAGES3 fast FIFO WORD4
0x152 [15:0] X R/IW STAGE3_FF_WORDS5 STAGES3 fast FIFO WORDS
0x153 [15:0] X R/W STAGE3_FF_WORDG6 STAGES3 fast FIFO WORD6
0x154 [15:0] X R/W STAGE3_FF_WORD7 STAGES3 fast FIFO WORD7
0x155 [15:0] X R/W STAGE3_SF_WORDO0 STAGES3 slow FIFO WORDO
0x156 [15:0] X R/IW STAGE3_SF_WORDI1 STAGES3 slow FIFO WORD1
0x157 [15:0] X R/IW STAGE3_SF_WORD2 STAGES3 slow FIFO WORD?2
0x158 [15:0] X R/W STAGE3_SF_WORD3 STAGES3 slow FIFO WORD3
0x159 [15:0] X R/W STAGE3_SF_WORD4 STAGES3 slow FIFO WORD4
0x15A [15:0] X R/W STAGE3_SF_WORD5 STAGES3 slow FIFO WORDS
0x15B [15:0] X R/W STAGE3_SF_WORDG6 STAGES3 slow FIFO WORD6
0x15C [15:0] X R/W STAGE3_SF_WORD7 STAGES3 slow FIFO WORD7
0x15D [15:0] X R/W STAGE3_SF_AMBIENT STAGES3 slow FIFO ambient value
0x15E [15:0] X R/W STAGE3_FF_AVG STAGES3 fast FIFO average value
0x15F [15:0] X R/W STAGE3_CDC_WORDO STAGE3 CDC FIFO WORDO0
0x160 [15:0] X R/W STAGE3_CDC_WORDI1 STAGE3 CDC FIFO WORDI1
0x161 [15:0] X R/W STAGE3_MAX_ WORDO STAGE3 maximum value FIFO WORDO
0x162 [15:0] X R/W STAGE3_MAX_ WORDI STAGE3 maximum value FIFO WORDI1
0x163 [15:0] X R/W STAGE3_MAX_ WORD2 STAGE3 maximum value FIFO WORD?2
0x164 [15:0] X R/W STAGE3_MAX_WORD3 STAGE3 maximum value FIFO WORD3
0x165 [15:0] X R/W STAGE3_MAX_AVG STAGES3 average maximum FIFO value
0x166 [15:0] X R/W STAGE3_HIGH_THRESHOLD STAGES3 high threshold value
0x167 [15:0] X R/W STAGE3_MAX TEMP STAGE3 temporary maximum value
0x168 [15:0] X R/W STAGE3_MIN_WORDO STAGE3 minimum value FIFO WORDO
0x169 [15:0] X R/W STAGE3_MIN_WORD1 STAGE3 minimum value FIFO WORD1
0x16A [15:0] X R/W STAGE3_MIN_WORD2 STAGE3 minimum value FIFO WORD2
0x16B [15:0] X R/W STAGE3_MIN_WORD3 STAGE3 minimum value FIFO WORD3
0x16C [15:0] X R/W STAGE3_MIN_AVG STAGES3 average minimum FIFO value
0x16D [15:0] X R/W STAGE3_LOW_THRESHOLD STAGES3 low threshold value
0x16E [15:0] X R/W STAGE3_MIN_TEMP STAGE3 temporary minimum value
0x16F [15:0] X Unused Set unused register bits to 0
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0x170 [15:0] X R/W STAGE4_CONV_DATA STAGE4 CDC 16-bit conversion data

(copy of data in CDC_RESULT _S4 register)

0x171 [15:0] X R/W STAGE4_FF_WORDO0 STAGE4 fast FIFO WORDO
0x172 [15:0] X R/W STAGE4_FF_WORDI1 STAGEH4 fast FIFO WORD1
0x173 [15:0] X R/W STAGE4_FF_WORD2 STAGE4 fast FIFO WORD2
0x174 [15:0] X R/W STAGE4_FF_WORD3 STAGEH4 fast FIFO WORD3
0x175 [15:0] X R/W STAGE4_FF_WORD4 STAGE4 fast FIFO WORD4
0x176 [15:0] X R/W STAGE4_FF_WORDS5 STAGEH4 fast FIFO WORDS
0x177 [15:0] X R/W STAGE4_FF_WORDG6 STAGE4 fast FIFO WORD6
0x178 [15:0] X R/W STAGE4_FF_WORD7 STAGE4 fast FIFO WORD7
0x179 [15:0] X R/W STAGE4_SF_WORDO0 STAGE4 slow FIFO WORDO
0x17A [15:0] X R/W STAGE4_SF_WORDI1 STAGEH4 slow FIFO WORD!1
0x17B [15:0] X R/W STAGE4_SF_WORD2 STAGE4 slow FIFO WORD2
0x17C [15:0] X R/W STAGE4_SF_WORD3 STAGE4 slow FIFO WORD?3
0x17D [15:0] X R/W STAGE4_SF_WORD4 STAGE4 slow FIFO WORD4
0x17E [15:0] X R/W STAGE4 SF_WORDS5 STAGE4 slow FIFO WORDS5
0x17F [15:0] X R/W STAGE4_SF_WORDG6 STAGE4 slow FIFO WORD6
0x180 [15:0] X R/W STAGE4_SF_WORD7 STAGE4 slow FIFO WORD7
0x181 [15:0] X R/W STAGE4 SF_AMBIENT STAGEH4 slow FIFO ambient value
0x182 [15:0] X R/W STAGE4 _FF_AVG STAGEH4 fast FIFO average value
0x183 [15:0] X R/W STAGE4_CDC_WORDO STAGE4 CDC FIFO WORDO0
0x184 [15:0] X R/W STAGE4_CDC_WORDI1 STAGE4 CDC FIFO WORDI
0x185 [15:0] X R/W STAGE4_MAX_WORDO STAGE4 maximum value FIFO WORDO
0x186 [15:0] X R/W STAGE4_MAX_WORDI1 STAGE4 maximum value FIFO WORDI1
0x187 [15:0] X R/W STAGE4_MAX_WORD2 STAGE4 maximum value FIFO WORD?2
0x188 [15:0] X R/W STAGE4_MAX_WORD3 STAGE4 maximum value FIFO WORD3
0x189 [15:0] X R/W STAGE4_MAX_AVG STAGE4 average maximum FIFO value
0x18A [15:0] X R/W STAGE4_HIGH_THRESHOLD STAGE4 high threshold value
0x18B [15:0] X R/W STAGE4_MAX_TEMP STAGE4 temporary maximum value
0x18C [15:0] X R/W STAGE4_MIN_WORDO STAGE4 minimum value FIFO WORDO
0x18D [15:0] X R/W STAGE4_MIN_WORD1 STAGE4 minimum value FIFO WORD1
0x18E [15:0] X R/W STAGE4_MIN_WORD2 STAGE4 minimum value FIFO WORD2
0x18F [15:0] X R/W STAGE4_MIN_WORD?3 STAGE4 minimum value FIFO WORD3
0x190 [15:0] X R/W STAGE4_MIN_AVG STAGE4 average minimum FIFO value
0x191 [15:0] X R/W STAGE4_LOW_THRESHOLD STAGE4 low threshold value
0x192 [15:0] X R/W STAGE4_MIN_TEMP STAGE4 temporary minimum value
0x193 [15:0] X Unused Set unused register bits to 0
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0x194 [15:0] X R/W STAGES_CONV_DATA STAGES CDC 16-bit conversion data

(copy of data in CDC_RESULT _SS5 register)

0x195 [15:0] X R/W STAGES5_FF_WORDO STAGES fast FIFO WORDO
0x196 [15:0] X R/IW STAGES5_FF_WORDI1 STAGES fast FIFO WORD1
0x197 [15:0] X R/IW STAGES5_FF_WORD2 STAGES fast FIFO WORD2
0x198 [15:0] X R/IW STAGES5_FF_WORD3 STAGES fast FIFO WORD3
0x199 [15:0] X R/IW STAGES5_FF_WORD4 STAGES fast FIFO WORD4
0x19A [15:0] X R/IW STAGE5_FF_WORDS5 STAGES fast FIFO WORDS5
0x19B [15:0] X R/W STAGE5_FF_WORDG6 STAGES fast FIFO WORD6
0x19C [15:0] X R/W STAGE5_FF_WORD7 STAGES fast FIFO WORD7
0x19D [15:0] X R/W STAGE5_SF_WORDO STAGES slow FIFO WORDO
0x19E [15:0] X R/IW STAGES5_SF_WORDI1 STAGES slow FIFO WORD!1
0x19F [15:0] X R/IW STAGE5_SF_WORD2 STAGES slow FIFO WORD?2
0x1A0 [15:0] X R/W STAGE5_SF_WORD3 STAGES slow FIFO WORD?3
0x1A1 [15:0] X R/W STAGE5_SF_WORD4 STAGES slow FIFO WORD4
0x1A2 [15:0] X R/W STAGE5_SF_WORDS5 STAGES slow FIFO WORDS5
0x1A3 [15:0] X R/W STAGE5_SF_WORDG6 STAGES slow FIFO WORD6
0x1A4 [15:0] X R/W STAGE5_SF_WORD7 STAGES slow FIFO WORD7
0x1A5 [15:0] X R/W STAGE5_SF_AMBIENT STAGES slow FIFO ambient value
0x1A6 [15:0] X R/W STAGES5_FF_AVG STAGES fast FIFO average value
0x1A7 [15:0] X R/W STAGE5_CDC_WORDO STAGES CDC FIFO WORDO
0x1A8 [15:0] X R/W STAGE5_CDC_WORDI1 STAGES CDC FIFO WORDI1
0x1A9 [15:0] X R/W STAGE5_MAX_WORDO STAGES maximum value FIFO WORDO
0x1AA [15:0] X R/W STAGE5_MAX_WORDI1 STAGES maximum value FIFO WORDI
0x1AB [15:0] X R/W STAGE5_MAX_WORD2 STAGES maximum value FIFO WORD2
0x1AC [15:0] X R/W STAGE5_MAX_WORD3 STAGES maximum value FIFO WORD3
0x1AD [15:0] X R/W STAGE5S_MAX_AVG STAGES average maximum FIFO value
0x1AE [15:0] X R/W STAGES5_HIGH_THRESHOLD STAGES high threshold value
0x1AF [15:0] X R/W STAGE5_MAX_TEMP STAGES temporary maximum value
0x1B0 [15:0] X R/W STAGES5_MIN_WORDO STAGES5 minimum value FIFO WORDO
0x1B1 [15:0] X R/W STAGES5_MIN_WORD1 STAGES5 minimum value FIFO WORD1
0x1B2 [15:0] X R/W STAGES5_MIN_WORD2 STAGES5 minimum value FIFO WORD?2
0x1B3 [15:0] X R/W STAGE5_MIN_WORD3 STAGES minimum value FIFO WORD3
0x1B4 [15:0] X R/W STAGES_MIN_AVG STAGES average minimum FIFO value
0x1B5 [15:0] X R/W STAGE5_LOW_THRESHOLD STAGES low threshold value
0x1B6 [15:0] X R/W STAGES5_MIN_TEMP STAGES temporary minimum value
0x1B7 [15:0] X Unused Set unused register bits to 0
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0x1B8 [15:0] X R/W STAGE6_CONV_DATA STAGE6 CDC 16-bit conversion data

(copy of data in CDC_RESULT _S6 register)

0x1B9 [15:0] X R/W STAGE6_FF_WORDO STAGES6 fast FIFO WORDO
0x1BA [15:0] X R/IW STAGE6_FF_WORDI1 STAGES6 fast FIFO WORD1
0x1BB [15:0] X R/IW STAGE6_FF_WORD2 STAGES6 fast FIFO WORD2
0x1BC [15:0] X R/IW STAGE6_FF_WORD3 STAGES6 fast FIFO WORD3
0x1BD [15:0] X R/IW STAGE6_FF_WORD4 STAGES6 fast FIFO WORD4
0x1BE [15:0] X R/IW STAGE6_FF_WORDS5 STAGES6 fast FIFO WORDS5
0x1BF [15:0] X R/W STAGE6_FF_WORDG6 STAGES6 fast FIFO WORD6
0x1CO0 [15:0] X R/W STAGE6_FF_WORD7 STAGES6 fast FIFO WORD7
0x1Cl1 [15:0] X R/W STAGE6_SF_WORDO STAGES6 slow FIFO WORDO
0x1C2 [15:0] X R/IW STAGE6_SF_WORDI1 STAGES6 slow FIFO WORD!1
0x1C3 [15:0] X R/IW STAGE6_SF_WORD2 STAGES6 slow FIFO WORD?2
0x1C4 [15:0] X R/W STAGE6_SF_WORD3 STAGES6 slow FIFO WORD3
0x1C5 [15:0] X R/W STAGE6_SF_WORD4 STAGES6 slow FIFO WORD4
0x1C6 [15:0] X R/W STAGE6_SF_WORDS5 STAGES6 slow FIFO WORDS
0x1C7 [15:0] X R/W STAGE6_SF_WORDG6 STAGES6 slow FIFO WORD6
0x1C8 [15:0] X R/W STAGE6_SF_WORD7 STAGES6 slow FIFO WORD7
0x1C9 [15:0] X R/W STAGE6_SF_AMBIENT STAGES6 slow FIFO ambient value
0x1CA [15:0] X R/W STAGE6_FF_AVG STAGES fast FIFO average value
0x1CB [15:0] X R/W STAGE6_CDC_WORDO STAGEO CDC FIFO WORDO
0x1CC [15:0] X R/W STAGE6_CDC_WORDI1 STAGE6 CDC FIFO WORDI1
0x1CD [15:0] X R/W STAGE6_MAX_ WORDO STAGE6 maximum value FIFO WORDO
0x1CE [15:0] X R/W STAGE6_MAX_ WORDI1 STAGE6 maximum value FIFO WORDI
0x1CF [15:0] X R/W STAGE6_MAX_ WORD2 STAGE6 maximum value FIFO WORD?2
0x1DO0 [15:0] X R/W STAGE6_MAX_WORD3 STAGE6 maximum value FIFO WORD3
0x1D1 [15:0] X R/W STAGE6_MAX AVG STAGES6 average maximum FIFO value
0x1D2 [15:0] X R/W STAGE6_HIGH_THRESHOLD STAGES high threshold value
0x1D3 [15:0] X R/W STAGE6_MAX_ TEMP STAGES6 temporary maximum value
0x1D4 [15:0] X R/W STAGE6_MIN_WORDO STAGE6 minimum value FIFO WORDO
0x1D5 [15:0] X R/W STAGE6_MIN_WORD1 STAGE6 minimum value FIFO WORDI
0x1D6 [15:0] X R/W STAGE6_MIN_WORD2 STAGE6 minimum value FIFO WORD?2
0x1D7 [15:0] X R/W STAGE6_MIN_WORD3 STAGE6 minimum value FIFO WORD3
0x1D8 [15:0] X R/W STAGE6_MIN_AVG STAGES6 average minimum FIFO value
0x1D9 [15:0] X R/W STAGE6_LOW_THRESHOLD STAGESG low threshold value
0x1DA [15:0] X R/W STAGE6_MIN_TEMP STAGES6 temporary minimum value
0x1DB [15:0] X Unused Set unused register bits to 0
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0x1DC [15:0] X R/W STAGE7_CONV_DATA STAGE7 CDC 16-bit conversion data

(copy of data in CDC_RESULT _S7 register)

0x1DD [15:0] X R/W STAGE7_FF_WORDO0 STAGE7 fast FIFO WORDO
0x1DE [15:0] X R/IW STAGE7_FF_WORDI1 STAGE7 fast FIFO WORD1
0x1DF [15:0] X R/IW STAGE7_FF_WORD2 STAGE7 fast FIFO WORD2
0x1E0 [15:0] X R/IW STAGE7_FF_WORD3 STAGE7 fast FIFO WORD3
0x1E1 [15:0] X R/IW STAGE7_FF_WORD4 STAGE7 fast FIFO WORD4
0x1E2 [15:0] X R/IW STAGE7_FF_WORDS5 STAGE7 fast FIFO WORDS5
0x1E3 [15:0] X R/W STAGE7_FF_WORDG6 STAGE7 fast FIFO WORD6
Ox1E4 [15:0] X R/W STAGE7_FF_WORD7 STAGE7 fast FIFO WORD7
0x1E5 [15:0] X R/W STAGE7_SF_WORDO0 STAGE7 slow FIFO WORDO
0x1E6 [15:0] X R/IW STAGE7_SF_WORDI1 STAGE7 slow FIFO WORD1
0x1E7 [15:0] X R/IW STAGE7_SF_WORD2 STAGE7 slow FIFO WORD?2
0x1E8 [15:0] X R/W STAGE7_SF_WORD3 STAGE7 slow FIFO WORD?3
0x1E9 [15:0] X R/W STAGE7_SF_WORD4 STAGE7 slow FIFO WORD4
0x1EA [15:0] X R/W STAGE7_SF_WORDS5 STAGE7 slow FIFO WORDS
0x1EB [15:0] X R/W STAGE7_SF_WORDG6 STAGE7 slow FIFO WORD6
0x1EC [15:0] X R/W STAGE7_SF_WORD7 STAGE7 slow FIFO WORD7
0x1ED [15:0] X R/W STAGE7_SF_AMBIENT STAGE7 slow FIFO ambient value
0x1EE [15:0] X R/W STAGE7_FF_AVG STAGE7 fast FIFO average value
0x1EF [15:0] X R/W STAGE7_CDC_WORDO STAGE7 CDC FIFO WORDO
0x1F0 [15:0] X R/W STAGE7_CDC_WORDI1 STAGE7 CDC FIFO WORDI1
0x1F1 [15:0] X R/W STAGE7_MAX_WORDO STAGE7 maximum value FIFO WORDO0
0x1F2 [15:0] X R/W STAGE7_MAX_WORDI1 STAGE7 maximum value FIFO WORDI
0x1F3 [15:0] X R/W STAGE7_MAX_WORD2 STAGE7 maximum value FIFO WORD2
0x1F4 [15:0] X R/W STAGE7_MAX_WORD?3 STAGE7 maximum value FIFO WORD3
0x1F5 [15:0] X R/W STAGE7_MAX_AVG STAGE7 average maximum FIFO value
0x1F6 [15:0] X R/W STAGE7_HIGH_THRESHOLD STAGET high threshold value
0x1F7 [15:0] X R/W STAGE7_MAX_TEMP STAGE7 temporary maximum value
0x1F8 [15:0] X R/W STAGE7_MIN_WORDO STAGE7 minimum value FIFO WORDO
0x1F9 [15:0] X R/W STAGE7_MIN_WORD1 STAGE7 minimum value FIFO WORD1
0x1FA [15:0] X R/W STAGE7_MIN_WORD2 STAGE7 minimum value FIFO WORD?2
0x1FB [15:0] X R/W STAGE7_MIN_WORD3 STAGE7 minimum value FIFO WORD3
0x1FC [15:0] X R/W STAGE7_MIN_AVG STAGE?7 average minimum FIFO value
0x1FD [15:0] X R/W STAGE7_LOW_THRESHOLD STAGET7 low threshold value
0x1FE [15:0] X R/W STAGE7_MIN_TEMP STAGE?7 temporary minimum value
0x1FF [15:0] X Unused Set unused register bits to 0
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Model Temperature Range Serial Interface Description Package Description Package Option
AD7148ACPZ-1REEL' —40°C to +85°C I°C Interface 16-Lead LFCSP_VQ CP-16-13
AD7148ACPZ-1500RL7" —40°C to +85°C I°C Interface 16-Lead LFCSP_VQ CP-16-13

17 = RoHS HEHLHL 5,
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