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FEIZHEED72WRY | Vpp=2.7V~3.6 V;GND =0V; -40C~+85C,

*® 1
Parameter Min Typ Max Unit* Test Conditions/Comments
CAPACITIVE INPUT
Conversion Input Range CIN to EXC? 3.2 4 pF 4 pF input range
1.6 2 pF 2 pF input range
0.8 1 pF 1 pF input range
0.4 0.5 pF 0.5 pF input range
Resolution® 2.0 fF 4 pF input range
1.6 fF 2 pF input range
14 fF 1 pF input range
1.0 fF 0.5 pF input range
Allowed Capacitance CIN to GND® 100 pF
Allowed Resistance CIN to GND? 10 MQ
Allowed Serial Resistance® 125 kQ
Gain Error -20 +20 %
Gain Deviation over Temperature® 0.5 %
Gain Matching Between Ranges® -2 +2 %
Offset Error® 50 fF CIN and EXC pins disconnected
Offset Deviation over Temperature® 5 fF CIN and EXC pins disconnected
Integral Nonlinearity (INL)® 0.1 %
Channel-to-Channel Isolation® 60 dB
Power Supply Rejection® 4 fFIV
CAPDAC
Full Range 10 12.5 pF
Resolution (LSB)® 200 fF
Differential Nonlinearity (DNL)* 0.25 LSB
AutoDAC Increment/Decrement® 25 75 % of C,y Range
EXCITATION
Voltage +Vpp/2 \Y
Frequency 30.9 32 32.8 kHz
Allowed Capacitance EXC to GND® 300 pF
Allowed Resistance EXC to GND? 1 MQ
LOGIC OUTPUTS (OUT1, OUT2)
Output Low Voltage (Vor) 0.4 \Y lsink = —4 mA
Output High Voltage (Vor) Voo —0.6 \% Isource = 4 MA
SERIAL INTERFACE INPUTS (SCL, SDA)
Input High Voltage (Vin) 15 \Y
Input Low Voltage (Vi 0.8 \Y
Input Leakage Current 0.1 +5 pA
Input Pin Capacitance 6 pF
OPEN-DRAIN OUTPUT (SDA)
Output Low Voltage (Vov) 0.4 \Y lsmk = —6.0 MA
Output High Leakage Current (lon) 0.1 5 HA Vour = Vop
POWER SUPPLY MONITOR
Vpp Threshold Voltage 2.45 2.65 \Y
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AD7150

Parameter Min Typ Max Unit? Test Conditions/Comments
POWER REQUIREMENTS
Vpp-to-GND Voltage 2.7 3.6 \Y Vpp = 3.3V, nominal
Ipp Current? 100 120 HA
Iop Current Power-Down Mode* 1 5 HA Temperature < 25°C
3 10 HA Temperature = 85°C

LREBOHM: 1IEa 77Ty FApF)=1x102 77y F(F;17=2bb 777y FAFA=10® 777 v K (F).
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242U
FHOHREDRVIEY | Vop=27V~36V;GND=0V;A R Y 7 0=0V;AJI Y v 7 1= Vop; -40C~+85C,
%= 2.

Parameter Min  Typ Max Unit Test Conditions/Comments
CONVERTER
Conversion Time 10 ms Both channels, 5 ms per channel.
Wake-Up Time from Power-Down Mode™? 0.15 ms
Power-Up Time"® 2 ms
Reset Time® * 2 ms
SERIAL INTERFACE®* See Figure 2.
SCL Frequency 0 400 kHz
SCL High Pulse Width, tpicn 0.6 ps
SCL Low Pulse Width, t, ow 1.3 s
SCL, SDA Rise Time, tr 0.3 ps
SCL, SDA Fall Time, te 0.3 ps
Hold Time (Start Condition), thp:sta 0.6 s After this period, the first clock is generated.
Setup Time (Start Condition), tsy.sta 0.6 Hs Relevant for repeated start condition.
Data Setup Time, tsu.pat 0.1 ps
Setup Time (Stop Condition), tsu.sto 0.6 ps
Data Hold Time (Master), typ:pat 10 ns
Bus-Free Time (Between Stop and Start Condition), tsur 13 ps
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xR K E

FRIZHREDRWIRD | Ta=25C,

=3.
Parameter Rating
Positive Supply Voltage Vpp to GND —0.3V10+3.9V
Voltage on Any Input or Output to GND —-0.3VtoVpp+0.3V
ESD Rating HBM 4 kv
(ESD Association Human Body Model, S5.1)
ESD Rating FICDM 1kV
(Field-Inducted Charged Device Model)
Operating Temperature Range —40°C to +85°C
Storage Temperature Range —65°C to +150°C
Maximum Junction Temperature 150°C
MSOP Package

0,4, Thermal Impedance-to-Air 206°C/W

0,c, Thermal Impedance-to-Case 44°CIW

Reflow Soldering (Pb-Free)
Peak Temperature
Time at Peak Temperature

260(+0/—5)°C
10 sec to 40 sec
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30.7T—2DRT Y TEAITHT 5T — 2 EHEE
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AD7150

R

WEM ALy g —/L R EF— KT, HAharL—2pxL
vya—/L R, BIRLEZAL vy g —/L REifEE— FIZS U T
T—HEEO L, T O TF, ETIEW T ~OFTE O B (K
E)e LTHEINETT(K 31 &), ZORKEMIZ, 12 v b
CDC =/ N—& D 0~255 LSB O#iFH CTRET A LN TEET
(LPAZOFHHADE T v a V5 H),

DATA

POSITIVE
THRESHOLD

SENSITIVITY
DATA AVERAGE
SENSITIVITY

NEGATIVE
THRESHOLD

QUTPUT ACTIVE

08517-039

TIME
M3LALyYa—ILRRRE

EXTVIR

WEMAL Yy a—L R = RKTlE, 2L —%de 27
VRAEHLET, 2O ATV AF, ALy ia—L NEED
V4 ZHEESH, AV EHREAT72RETHZENTEET, H
EAL Yy a— LR F—RFRTE, 2oL —F T XF U TR
ERLEF A,

DATA

POSITIVE
THRESHOLD — - - - - - -

""" '} HysTERSIS

DATA AVERAGE

08517040

M32.ALyya—ILRDERTUTR

AL LTI

REANDBRE LS EREET 525G, 7 — % FHLBAH L
WEAZEHALELDETALEWEMZELEY, 20L&, ¥4
AT NEBRETDHIENTEET,

A LT T KX, CDC T —& BT — X FHHEE OFPHIMN 72 o
XL, TI2T 470 ETI v NeBME), ¥4 LT D
hARRET B & (FTED CDC B#ESic/z b &), T —4 FH(L
TR oTAL Yy ¥ a—/L R)NTEBHIZH Ly CDC 7 — X Ok
% BilhG U FE (X 33 2R),

Rev. 0

HALTY NI, BEFA Ly a— L R(AL vy g—/L RIZFAD
ITF—=HD)VELEBIBAL v g — L (AL vy a—/L R b
NBT—20O)ECK LT, MEHRICRET A Z EMTEET,
X34, K35, LIAZDOEMHADEZ g AR LTSN,

DATA AVERAGE
+ SENSITIVITY

DATA AVERAGE

DATA AVERAGE
- SENSITIVITY Rl |

LARGE CHANGE IN DATA

d

=

m
06517041

~
TIMEQUT

K 33.CDC T—2DREREDEDAL Y I—ILR - AL LT
~

TIMEQUT APPROACHING

INPUT CAPACITANCE
THRESHOLD —-—--- -——

DATA AVERAGE — k\}
. [
OUTPUT ACTIVE \
oUTPUT — | I g
TIME é

M 34. BHAOMNYH—%ELTS
BALYyY3—IE - E—RTOEEEZRA LTI

TIMEQOUT RECEDING

A

LARGE CHANGE

INPUT
CAPACITANCE et
THRESHOLD -~ - - — ———~ -~ - -
OUTPUT ACTIVE "
OUTPUT M .
TIME 5

M3BHO M) H—2RELTHEZERET D
BRALyYa—ILR: - E—RTOEZALTT L
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AD7150

AutoCAPDAC DA

WS Z Ly g —/)L R« =— FTlL, CDC % i@ /A &40
PIZHERF9 2 X 512 CAPDAC #BhICHREI 75 Z LN TEET,
AutoDAC #fEx A 1+ —7 V425 &, F—F ¥ CDC 7 Vil
D 3/4 XL &, CAPDACEA BENICA 7 U AL MEh,
F—Z s CDC 7 VD 14 % FRl->7- & %, CAPDAC fi
NF7 VYA MENET, AuoDAC DA 7 U Ak« AT v
FHET U AL - AT v 7L, BIRE N CDC BEAJI#H
FICEIFELET, By hT o7« LYREDOE® I g 2BRL
TLTEEW,

NI—=HHY L T—
WEENDRBLWT Y r— a9 0Tk, WART 725 4 712k
LAWEEREORMARB L L BBV —F T - E
— RIZAD L HIZ ADTIS0 # X ETHZENTEET, U 7T
e f B =T 2 —AFETIIEROA T IA L « = R X -
T, AD7150 il OBIEE— RIZET Z &N TEET,

Rev. 0

ERE=4
AD7150 ® Vpp BIFET N IEH 72 CDC BEICKLEARFTED L~L
ZTREDE, NEOEBEFRE =X —#BENEISHE AL v a—
KoYy r&ELESET, Vv MIREEBICLUET, Voo NFFE
DLYLIZRET B E, Alyya— L R-alyr70Utky b
MR SN T, F— &2 PN IE 5 BIRE TR T L= fd)
DOEREIZV Yy hEnET,

Z OREIE, Vop BIEOIEFITALE 2L S B3 0 &I A R L
v a— L ERRELLRESNZ2ZWVWI &, £72013 Vop BIEDOBESE
BRMEFIck SN Z E&BIELE T,

flh> AD7150 HEREIX, BFRE=F— « AL v ¥ a—/L K2 1.0V
~18V Tlal% F CEIEZHITET, B L ~VLaE a2
HIFLET, K Voo BEOTEHETH, IV TN s A H—T x—
AENLCTNAL R T 78 AT HI ENTE, BTkl Sh
F9, 2L, BHERENSELL W ERH DD, TNL A
NEFE=F— - ALy a— L L) FTEELEESIZ. T
— A M BT MERNH Y T,

BIRE=HF—DAT—F AL, AD7150 DA T —H R « LU AKX
@D PwrDown E' > NEFAHT I EICIVEET L &N TExE
S
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AD7150

LY R %5 DA

KRELSREAND—E

Pointer Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Register (Dec) | (Hex) | RIW Default Value
PwrDown DacStep2 ouT2 DacStepl OuT1 c1/c2 RDY2 RDY1
Status 0 0x00 R
0 1 0 1 0 0 1 1
Ch1 Data High 1 0x01 R 0x00
Ch1 Data Low 2 0x02 R 0x00
Ch2 Data High 3 0x03 R 0x00
Ch2 Data Low 4 0x04 R 0x00
Ch1 Average High 5 0x05 R 0x00
Ch1 Average Low 6 0x06 R 0x00
Ch2 Average High 7 0x07 R 0x00
Ch2 Average Low 8 0x08 R 0x00
Ch1 Sensitivity Ch1 Sensitivity (in adaptive threshold mode)/Threshold High Byte (in fixed threshold mode)
. 9 0x09 | RIW
Ch1 Threshold High 0x08
Ch1 Timeout Ch1 Timeout (in adaptive threshold mode)/Threshold Low Byte (in fixed threshold mode)
10 | OX0A | R/W
Ch1 Threshold Low 0x86
RngH1 RngL1 - Hystl ThrSettlingl (4-bit value)
Ch1 Setup 11 | 0x0B | R/IW
0 0 0 0 0x0B
Ch2 Sensitivity Ch2 Sensitivity (in adaptive threshold mode)/Threshold High Byte (in fixed threshold mode)
. 12 | Ox0C | R/IW
Ch2 Threshold High 0x08
Ch2 Timeout Ch2 Timeout (in adaptive threshold mode)/Threshold Low Byte (in fixed threshold mode)
13 | 0xO0D | RIW
Ch2 Threshold Low 0x86
RngH2 RngL2 - Hyst2 ThrSettling2 (4-bit value)
Ch2 Setup 14 | OxOE | R/W
0 0 0 0 0x0B
) . ThrFixed ThrMD1 ThrMDO EnChl EnCh2 MD2 MD1 MDO
Configuration 15 OX0F | R/IW
0 0 0 1 1 0 0 1
. - - Power-Down Timeout (6-bit value)
Power-Down Timer 16 0x10 | R/W
0 0 0x00
DacEnl DacAutol DacValuel (6-bit value)
Chl CAPDAC 17 0x11 | R/W
1 1 0x00
DacEn2 DacAuto2 DacValue2 (6-bit value)
Ch2 CAPDAC 18 0x12 | RIW
1 1 0x00
Serial Number 3 19 0x13 R Serial Number — Byte 3 (MSB)
Serial Number 2 20 0x14 R Serial Number — Byte 2
Serial Number 1 21 0x15 R Serial Number — Byte 1
Serial Number 0 22 0x16 R Serial Number — Byte 0 (LSB)
Chip ID 23 0x17 R Chip Identification Code
Rev. 0 — 14/26 —



AD7150

RT—BRLPR4E

7 ELR - R4 >4 0x00

8Ew b, HAHLERA. T74I/L ME Ox53(ZEHAT). 0x54 (k)
AT —B A« LYABNITNANA ZADAT— R AR TR LET, LIRZEZ 2RV TN e A0 Z—T=2—X % LTCHEAH LT,

DAT—H X CDC DL T . CAPDAC 7% autoCAPDAC BEREIC L W B SN ENEMBH Z LN TEX £ 7,

KREAT—HA-LYREOEY -7y T

Bit Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit0

Mnemonic PwrDown DacStep2 ouT2 DacStepl OuT1 c1/c2 RDY2 RDY1

Default 0 1 0 1 0 0 1 1

RIAT—ARR-LYRAE - Ey OHHA

Bit Mnemonic Description

7 PwrDown PwrDown = 1 indicates that the part is in a power-down mode or that the part Vpp is below the power supply monitor threshold
voltage.

6 DacStep2 DacStep2 = 0 indicates that the Ch2 CAPDAC value was changed after the last CDC conversion as part of the AutoDac function.
The bit value is updated after each finished CDC conversion on this channel.

5 ouT2 OUT2 = 1 indicates that the Ch2 data (CIN2 capacitance) crossed the threshold, according to the selected comparator mode of
operation. The bit value is updated after each finished CDC conversion on this channel.

4 DacStepl DacStepl = 0 indicates that the Ch1 CAPDAC value was changed during the last conversion as part of the AutoDac function. The
bit value is updated after each finished CDC conversion on this channel.

3 OuT1 OUT1 = 1 indicates that the Ch1 data (CIN1 capacitance) crossed the threshold, according to the selected comparator mode of
operation. The bit value is updated after each finished CDC conversion on this channel.

2 c1/c2 The C1/C2 = 0 indicates that the last finished CDC conversion was on Channel 1.
The C1/C2 = 1 indicates that the last finished CDC conversion was on Channel 2.

1 RDY2 RDY?2 = 0 indicates a finished CDC conversion on Ch2. The bit is reset back to 1 when the Ch2 data register is read via the serial
interface or after the part reset or power-up.

0 RDY1 RDY1= 0 indicates a finished CDC conversion on Ch1. The bit is reset back to 1 when the Ch1 data register is read via serial

interface or after the part reset or power-up.

Rev. 0
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AD7150

F—8 - LTURAE

Ch17 FL X - /R4 >4 0x01, 0x02

Ch2 7 FLR - /R4 >4 0x03, 0x04

16 Ey bk, SiAH LEA, 77+ /L ME 0x0000
BERTOREIT U2 NVNBHNGDTF — 2T, AOREERLET,
T—H c LURAEDENL 12 By hDHE CDCAEFRE LTHEHL
TWEd, T4 Ey MIFEIZ0TT (X 36 &),

MSB DATA HIGH DATA LOW LSB

|BIT 7|BIT 6|BIT 5|B|T 4|BIT 3|B|T 2|BIT 1|BIT 0| |BIT 7|BIT 6|BIT 5|B|T 4|BIT 3|BIT 2|BIT 1|BIT 0|

« A
v 2 g

06517-044

12-BIT CDC RESULT 0

®36.CDCT—4% - LY R4
AD7150 CDC DAMMBERB(F 7ty hBXWEIZF A VA
EEEERVHREERR) TR, Ba c AF— TR —L
DDA E % 0x3000~0xCFF0 DHF1F — 4 « o — Rk
S FEF(FE 8B,

% 8.AD7150 DA E-T — X2 B ORI

Data Input Capacitance
0x0000 Not valid, underrange
0x3000 Zero-scale (0 pF)
0x8000 Mid-scale (+1 pF)
O0XCFFO Full-scale (+2 pF)
OxFFFO Not valid, overrange

I AR, K& 7 — 7 b al i Cx £7,

Data—12288
CPR) == 00aa

Z Z T, Input_Range=4pF, 2pF, 1pF. £721X0.5pF,
FUX%E 16 K CTRLUET,
Data — 0x3000
CpF)=—
Ox9FFO0
F—H LU RET, BEF Y RNV TEBRNKRT L% TER
INFET, L, YITN e A H =T =2 —R L DT —H -
LORAZDNS ORI LEETIZIZ, 5F—4% « LYAZTEHS
T, B LWREBEEERERITIRDLET,
SUTN e AU B —T 2 —ADA Ny FEMIE, FER LEIED
BTERRINEST, 0D, YITN A F—Tx—R%
MUl T —FFEAMLORY ZIET 5720, YU T f ¥
— T2 —ADLIAFX T RLR - RA L HHBIA L7 U AL B
HEEZE ST, 2 XA FDT—H « LIRFA B —r ¥y LT
FATMERH Y 5,

x Input_ Range

x Input_ Range

Rev. 0

FEYLORE

Ch17 KLR - iRA > % 0x05, 0x06

Ch2 7 FLR - RS > % 0x07, 0x08

16 Evw b, 3E&HLER, T 74U MMl 0x0000
INHDLYAZE, BiD CDC F—&# b EHHE SN EHE %
FRLET, 128y FO CDCHERIL, FHLIRZD B 12 &
v MZXIGLET,

FHDORE NS AL DE, By T T LYRAZND
ThrSettling By F2HRETHZLICLD, RETHILENTEE
T, EHL VAKX, CDC BT —2ickh EEEXESNET, T
bbb, BA LT T RRAX—TINEN, ZA LT T NRIES
e, BENMEDODRLTLENET,

BEEALyLa—ILE-LTRAE

Ch17 FLR - RS >4 0x09, 0x0A

Ch2 7 FLR = R4 > & 0x0C, 0x0D

16 Evw b, AEETRE. HETHFERTE 0x0886

BEAL Yy g—/LK s E—RKRCTCOHITa o NL—HD—FEAL
v a— L RE, TNODLIAZEFSTRET A LN T
F9, 12 By hD CDC FERIZ, ALy va—L R LYRAZD
12y MZHIGLET, BEAL Yy a—/ K LYRAHFE,
BELICAZBIOFA LT TN  LIYRFET RLA - R AV
RI0nr—varEzfLcnET, mnHALy g —L
Ke®—KNTIE, BEALYyYa—LV K LYRFET VA
THZ LI TEERA,

BRELDRA

Ch17 FLZR - RA % 0x09
Ch2 7 FL R - /R4 >4 0x0C
SEY b, iAEETRE, HAEFRRTE 0x08
FREEL DAL, WIS ALy g — L R - F— KT, F—&
XV EOEAV Yy a— LV Nl T — 2 PR TOBRA L v &
a—/L RiFBEA R E L £,

DATA

POSITIVE
THRESHOLD

SENSITIVITY
DATA AVERAGE
SENSITIVITY

NEGATIVE
THRESHOLD

QUTPUT ACTIVE

—rm
TIME

0B517-045

M37.ALyY3—IL RRAE

L8y MET, 12 Y b CDCF—F DAL 8 B v MIEY

BTHLNTWET, T7hbb, K3BITRTLIC, 16y T
— 4 - LYRZIFHE LE T,
SENSITIVITY
|BIT 7|BIT 6|BIT 5|BIT 4|BIT 3|BIT 2|BIT 1|BIT 0|
DATA HIGH DATA LOW

|BIT 7|BIT 6|BIT 5|BIT 4|BIT 3|BIT 2|BIT 1|BIT 0| |BIT 7|BIT 6|BIT 5|BIT 4|BIT 3|BIT 2|BIT llBIT 0|

N )
v

06517-046

12-BIT CDC RESULT

M38.RELCRAECDCT—% - LY XA DERF
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AD7150

BALTFTIL-LORE

Ch17 FLR = iRA >4 0x0A
Ch2 7 FLR = RA >4 0x0D
8 Ew b, HAHMWETTRE, HETEERE 0x86

FKIBZALTI L LURADEY k- Ry T

Bit Bits [7:4] Bits [3:0]
Mnemonic TimeOutApr TimeOutRec
Default 0x08 0x06

INHOULIRAZE, HIGHA Ly a—/ R -
TUNERELET,

BEREAA LT NI, BIRLEZE, A, £ Ry - 2L
v a—/V K ET— RIZHEV, CDC T — 4 03T — & LR E D
Ny REBBLTAL Yy a— L RICENH & XICBBEInNET,
BEEZ A LT 0 ME. A 7 A 2T - B 7 b X
BAELET, T T, TimeOutApr iX, A L7 Uk LY RAZD
4 vy FOETT,

B A LT T NI, BIRLAZE, &, F3UvA Ry - AL
v g —/L K« F— RNZHEW, CDC F—&Z N7 — & EH+E& FE D
NURZBBLTAL Yy a—/L Kb & X ICHBENE
T, BIBAA LT 7RI, YA R - ALy a—L K- F—
FCIIEA SN ETA, BIBX A LT 7 MIEHY A 7 LEN
2TmeOuReC |- g |7z & X ICHAE L FET, = 2T, TimeOutRecis (%,
HALT TR LIYAZDFNL4E Y NOETT,

ETE— DX A A

Rev. 0

PEREZ A LT U NERIZRIBXY A LT 0 SBRET DL E(T DL
FiE D CDC ZBMEHIC/2 % &), T—FEH(Li=R->Tl v g
— LV RNZEBIZH LW CDC 7 — X EOFE A ZBRB L 7,

BALDT TR LUZRZENR 0 DEXIT, ZFA LT T FRF 4 A
T=TNLENET,

LARGE CHANGE IN DATA
DATA AVERAGE TOWARDS THRESHOLD

+ SENSITIVITY - - — - — - - —
DATA AVERAGE

i

d

=

m
08517047

v
TIMEOUT APPROACHING

®39. CDCT—4AMNAL YL a—ILRIZAMND EEDKRETHRELD
BOAL Yy a—)L REREZA LT Y R

TIMEOUT RECEDING
A

DATA AVYERAGE
+ SENSITIVITY

DATA AVERAGE

THRESHOLD TIME

LARGE CHANGE IN DATA
AWAY FROM THE THRESHOLD

08517048

B 40. CDCT—AMNRAL Yy a—ILREBND EEDRERELD
HBOALYY 3—ILREBBREA LTI N
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AD7150

y b7V T LY

Chi17Z FLR - R4 V4%
Ch2 Z FLR - R4 o4

A3

0x0B
Ox0E

8Ew b, BiAsWETRE, HFTFERE 0x0B

10y RT7VT - LY

AAOEY -2y S

Bit Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit2 | Bitl |  BitO
Mnemonic RngH RngL - Hyst ThrSettling (4-Bit Value)
Default 0 0 0 0 0x0B

Ry 7Y T - LY

AR - Ev DA

Bit Mnemonic Description
7 RngH Range bits set the CDC input range and determine the step for the AutoDAC function.
° Rk RngH RngL Capacitive Input Range (pF) AutoDAC Step (CAPDAC LSB)
0 0 2 4
0 1 0.5 1
1 0 1 2
1 1 4 8
5 - This bit should be 0 for the specified operation.
4 m % = 1 disables hysteresis in adaptive threshold mode. This bit has no effect in fixed threshold mode; hysteresis is always
disabled in the fixed threshold mode.
3 ThrSettling Determines the settling time constant of the data average and thus the settling time of the adaptive thresholds.
2 The response of the average to an input capacitance step change (that is, response to the change in the CDC output data) is an
(1) exponential settling curve characterized by the following equation:

Average(N) = Average(0) + Change(l—e™/Tmco™)

where:
Average(0) is the value before the step change.
the ThrSettling bits.

Ti meconst — 2(ThrSettIirg+1)

See Figure 41.

Average(N) is the value of average N complete CDC conversion cycles after a step change on the input.

TimeConst can be selected in the range between 2 and 65,536 conversion cycle multiples, in steps of power of 2, by programming

Rev. 0

INPUT CAPACITANCE
(CDC DATA) CHANGE

_ \DATA AVERAGE RESPONSE
TIME

NT—ADATY TEIZHT 52T — 2 FEHBE
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AD7150

BELOR%
7 FLZR « R4 > % OxOF

8Ew b, HAEETIRE. HFEFRFERE 0x19

RRBELSREZODEY ~ -y

Bit Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0
Mnemonic ThrFixed ThrMD1 ThrMDO EnChl EnCh2 MD2 MD1 MDO
Default 0 0 0 1 1 0 0 1

RIBBELYCRE - By FDEHAA

Bit Mnemonic Description
7 ThrFixed ThrFixed = 1 sets the fixed threshold mode. The outputs reflect comparison of data and a fixed (constant) value of the threshold
registers.

ThrFixed = 0 sets the adaptive threshold mode. The outputs reflect comparison of data to the adaptive thresholds. The adaptive

threshold is set dynamically, based on the history of the previous data.

6 ThrMD1 These bits set the output comparators mode.
5 ThrMDO Output Active When

ThrMD1 ThrMDO Threshold Mode Adaptive Threshold Mode Fixed Threshold Mode

0 0 Negative data < average — sensitivity Data < Threshold

0 1 Positive data > average + sensitivity Data > Threshold

1 0 In-Window data > average — sensitivity -

AND
data < average + sensitivity
1 1 Out-Window data < average — sensitivity -
OR
data > average + sensitivity
4 EnCh1l Enables conversion on Channel 1.
3 EnCh2 Enables conversion on Channel 2.
2 MD2 Converter mode of operation setup.
(1) mgé MD2 | MD1 | MDO | Mode Description
0 0 0 Idle Part is fully powered up but performing no conversion.
0 0 1 Continuous Part is repeatedly performing conversions on the enabled channel(s).
Conversion If two channels are enabled, the part is sequentially switching between
them.

0 1 0 Single Conversion Part performs a single conversion on the enabled channel. If two
channels are enabled, the part performs two conversions, one on each
channel. After finishing the conversion(s), the part goes to the idle
mode.

0 1 1 Power-Down Powers down the on-chip circuits, except the digital interface.

1 X X Reserved Do not use these modes.

Rev. 0
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AD7150

NI)—=F9y - B843T— - LPRE

7 FLR - RS % 0x10
8Ev b, BAEETHE. HEBFRE 0x00

R1U4NRT—KIy

CBAR—-LTREDEY bRy T

Bit Bit 7 Bit 6 Bit5 Bit 4 Bit3 | Bit2 |  Bitl Bit 0
Mnemonic - - Power-Down Timeout (6-Bit VValue)
Default 0 0 0x00

RI5/NT—HH

AR

LYX%4 - By hDEiA

Bit Mnemonic Description
[7:6] - These bits must be 0 for proper operation.
[5:0] Power-Down Defines period duration of the power-down timeout.
Timeout If the output comparator outputs have not been activated during the programmed period, the part enters power-down mode

automatically. The part can be then returned to a normal operational mode either via the serial interface or by the power supply
off/on sequence.

The period is programmable in steps of four hours. For example, setting the value to 0x06 sets the duration to 24 hours. The
maximum value of 0x3F corresponds to approximately 10.5 days.

The value of 0x00 disables the power-down timeout, and the part does not enter power-down mode automatically.

CAPDAC LY R4

Ch17Z FULR - /RA4 2% 0x11
Ch2 7 KLR - RA 2% 0x12
SEw b, mAEEMRE, HAEERE 0x00

% 16.CAPDAC LY X AR - Ey h - %

Bit Bit 7 Bit 6 Bit 5 Bit 4 Bits | Btz | Bitl Bit 0

Mnemonic DacEn DacAuto DacValue (6-Bit Value)

Default 1 1 0x00

£ 17.CAPDAC LY R4 - Ew kDA

Bit Mnemonic Description

7 DacEn DacEn =1 enables capacitive DAC.

6 DacAuto DacAuto = 1 enables the AutoDAC function in the adaptive threshold mode.
When the AutoDAC function is enabled, the part dynamically adjusts the CAPDAC to keep the CDC in an optimal operating
capacitive range. The CAPDAC value is automatically incremented when the data average exceeds ¥ of the CDC full range, and
the CAPDAC value is decremented when the data average goes below ¥4 of the CDC full range. The AutoDAC increment or
decrement step depends on the selected CDC capacitive
input range.
Bit has no effect in fixed threshold mode; the AutoDAC function is always disabled in the fixed threshold mode.

[5:0] DacValue CAPDAC value, Code 0x00 ~ 0 pF, Code 0x3F ~ CAPDAC full range.

VUYTFNLEBLIRE FyI7IDLIRE

7 FLR - RA 2% 0x13, 0x14, Ox15, Ox16
2By b, HAHHLER, 0xXXXX
TDOVIAZE, KT A AMA RV Y TAEREERFEFL QN E

R

Rev. 0

7 KELR - RA 2% 0x17

8 Ew b, BEAH LER. OxXX
ZOLYRHAF, BEE T A N CHEHASNST v T a— N &
BEELCTWET,
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AD7150

&N

SDYTFIL A3 —T 1 —R

AD7150 1%, PCEHD 2R VTN o f v H—T = — R & H R
—hFLTWET, YUTI e RA(S Y E—T 2—R)D 2 KOBIL,
SCL (Zuv 7))t SDA (F—Z)EMEnEd, hbo 2 Ao#
X, TRTOT7 RL A, #il#l, 7—21E#RE iz 1 vy F9o
NAZM > TR ENTNDETNTORY T 2T )b« T8, R
frE LEd, SDAMIEIT —F &{aik L, SCL #IT — FHakHic
R AIyHELU—NERMILLET, NAEOT A (T,
CAL— c TFNRL AEITIAL—T - TS R LTHEENE
T, T—HIREA =V EMT DT N AT A X — L IEE
N, ZORA Y E—VIIUSET DT NA AFAL—T EMEENRE T,

NRAEOTNRA ZAZGIET D & & X, ROT 1 ha Vit d B
BHVFET, £, ~AX—DBAZ— M E2M L TT —Xix
EERBLET, ZORXZ— FEMAFEF. SCL 31« LULO
D, SDA LD AL« LoULn b o — L UL a~DZE(b e LTER S
NTWET, T, AZ—bF A IR ZEERLET,

ZIDO8EY FDAF—FNA NI, TEY FOT RLA L RWE
v b e AT = ENOERINTWET,

FTRTORY 72T /WEAX — FFFIIRE LT, RO 8 B b
(7T ¥y b TRLVRA+RW By MNEY7 NLET, B M,

MSB 77 —A MTEIFLET, H#EENLT RLAICKHET ST
RLRZEH SO 7270, 9 ZFHOZ oy 7 « »OLAXH
2, T—H I % —« LY AA T LTS LET,
INET VY By M(T Y s By M) EFFERTWET,
ZDOBEE T, NALOMOTRTOT N, AN E TR L T,

TA RVIREEZHER LET, 2T 20N =T L - 2
— AT RLATHY, ZhIZOoONWTIEY =R TL - a— LDk
var T LET, ZOTA RVIRETIE, &7 231 A% SDA
FA L SCL 94 v HE=HF LT, AF—bRIELHZOT R
A e A FOZEERFLET,

RV E Y MCE DT — 2 OBRESRAESNET, JHHAA b
DLIBARY Y7 0 DLE, TRF—=NRY 7 =T VT H1E
MAEEFADZLZEWRLET, 204, AD7150 RAL—7 -
Ly —XNIZVEd, LHEAL MO LSBTy 7 1 OLE, <
AR =B 7 = F K L THEREEADZ EZ2EBERLET,

ZOEE, ADTIS0 RAL—F « hTURI v IRV ET, T
NRTDHr—ZT, AD7150 IZ2 U 7L« RZATEAED A L —7 -
FNRALRE LTEEL XS,

AD7150 DA X — | « /34 | « 7 R L A IXEEIAL T 0x90 (2,
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COPLANARITY
COMPLIANT TO JEDEC STANDARDS MO-187-BA
M5410Ey - 2= - RE—IL-FTIbIAY - 18y —T[MSOP]
(RM-10)
<A mm

Model Temperature Range Package Description Package Option Branding
AD7150BRMZ* —40°C to +85°C 10-Lead Mini Small Outline Package [MSOP] RM-10 caz
AD7150BRMZ-REEL —40°C to +85°C 10-Lead Mini Small Outline Package [MSOP] RM-10 C4z
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