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;%g Ultra-Small, Low-Power, 12°C-Compatible, 860-SPS, 16-Bit ADCs
‘. . With Internal Reference, Oscillator, and Programmable Comparator
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VDD
M)
J
Comparator
Voltage ALERT/RDY
Reference
AINT O—b 2
c scL
AIN2 —»] Interface
AIN3 O—» > SDA
Oscillator
ADX111(Q)
M)
U
GND
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ADX111/ADX111Q

Ultra-Small, Low-Power, I2C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

Table 1 lists the order information.
Table 1. Order Information

CH BODY ODR TEMP | 50760 OP | pre.
ORDER NUMBER® | /! | BITS | PACKAGE (rilﬁ) MARK | o8 | INTERFACE | COMPARATOR | fRP | o 0760 T(El\él)P e
ADX1T1AMSOPI0 | 2(8) | 16 | MSOP-10 | 3x3 | ADX111 | 860 2C Yes No No  |-40-125 |T/R-3000
ADXT11QAMSOPI0® | 2(2) | 16 | MSOP-10 | 3x3 |ADX111Q | 860 °C Yes No No  |-40-125 |T/R-3000
ADXTITAQFNIO | 2(8)| 16 | @FN-10 |2x 15| 111 | 860 °C Yes No No  |-40-125 | T/R-4000
Table 2. Family Selection Guide
CH BODY ODR TEMP | 50760 OP | pye.
ORDER NUMBER® | (/1 | BITS | PACKAGE (g:z;) MARK | o8| INTERFACE | COMPARATOR | fRP | oo O N T(El\cn;> e
ADXT12AMSOPI0 | 2(4) | 16 | MSOP-10 | 3x3 | ADX112 | 860 SPI No Yes No  |-40-125 |T/R-3000
ADX112QAMSOPI0® | 2(4) | 16 | MSOP-10 | 3x3 | ADX112Q | 860 SPI No Yes No  |-40-125 | T/R-3000
ADX112AQFNIO  |2(d)| 16 | @FN-10 |2x15| 112 | 860 SPI No Yes No  |-40-125 | T/R-4000
ADX113AMSOPI0 | 2(2) | 16 | MSOP-10 | 3x3 | ADX113 | 860 °C Yes No Yes  |-40-125 | T/R-3000
ADX114AMSOP10 | 2(2)| 16 | MSOP-10 | 3x3 | ADX114 | 3571 SPI No Yes Yes  |-40-125 | T/R-3000
ADX121AMSOP10 | 2(4) | 20 | MSOP-10 | 3x3 | ADX121 | 3571 2C Yes No Yes  |-40-125 | T/R-3000
ADX121AQFNIO0 | 2(4) | 20 | @FN-10 |2x 15| 121 | 3571 2C Yes No Yes  |-40-125 | T/R-4000
ADX122AMSOP10 | 2(4) | 20 | MSOP-10 | 3x3 | ADX122 | 3571 SPI No No Yes  |-40-125 | T/R-3000
ADX122QAMSOP10® | 2(4) | 20 | MSOP-10 | 3x 3 | ADX122Q | 3571 SPI No No Yes  |-40-125 | T/R-3000
ADX122AQFNT00 | 2(4) | 20 | @FN-10 |2x 15| 122 | 3571 SPI No No Yes  |-40-125 | T/R-4000
ADX128AMSOPI00 | 2(d) | 20 | MSOP-10 | 3x3 | ADX128 | 7143 SPI No No Yes  |-40-125 | T/R-3000
ADX128BAQFNIOD | 2(4)| 20 | QFN-10 |2x 15| 128 | 7143 SPI No No Yes  |-40-125 | T/R-4000
ADX125AMSOPI0 | 2(4)| 20 | MSOP-10 | 3x 3 | ADX125 | 3571 °C Yes Yes Yes  |-40-125 | T/R-3000
ADX126AMSOP10 | 2(4) | 20 | MSOP-10 | 3x3 | ADX126 | 3571 SPI No Yes Yes  |-40-125 | T/R-3000
ADX125AQFNT00 | 2(4) | 20 | @FN-10 |2x 15| 125 | 3571 °C Yes Yes Yes  |-40-125 | T/R-4000
ADX126AQFNIO0 | 2(4) | 20 | @FN-10 |2x 15| 126 | 3571 SPI No Yes Yes  |-40-125 | T/R-4000
ADXT31AQFNTO0 | 2(4) | 20 | @FN-10 |2x 15| 131 | 440 2C Yes No Yes  |-40-125 | T/R-4000
ADX132AQFNTO0 | 2(4) | 20 | @FN-10 |2x 15| 132 | 440 SPI No No Yes  |-40-125 | T/R-4000
ADX123AMSOP100) | 2(4)| 20 | MSOP-10 | 3x3 | ADX123 | 3571 | Daisy Chain No No Yes  |-40-125 | T/R-3000

Note: Available in the future.

Devices can be ordered via the following two ways:
1. Place orders directly on our website (www.analogysemi.com), or;
2. Contact our sales team by mailing to sales@analogysemi.com.
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ADX111/ADX1110

Ultra-Small, Low-Power, 12C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.

—
0
[72]
e N ( T )
O TS :9: N
ADDR |1 7 ' 9| spa
ADDR 1 10 sc. 0 L____ R R T
ALERT/RDY 2 9 soA b
/ ] [ ] ALERT/RDY [2~ 7 "8 vbp
GND 3 8 VDD
_____ . o
AINO 4 7 AIN3 GND |3 | ! __ 7| AIN3
AIN1 5 6 AN L____ P
AINO |4+ 1 1 6| AN2
_____ | ILO: o
\- J . : | J
z
<€

MSOP-10 Package QFN-10 Package

Figure 1. Pin Configuration
Table 3 lists the pin functions.
Table 3. Pin Functions

POSITION NAME TYPE DESCRIPTION
1 ADDR Digital input | I2C slave address select
2 ALERT/RDY | Digital output ::ec;ir;:grorctor output or conversion ready, open drain, connected to a pull-up
3 GND Power Ground
4 AINO Analog input | Analog input 0
5 AIN1 Analog input | Analog input 1
6 AIN2 Analog input | Analog input 2
7 AIN3 Analog input | Analog input 3
8 VDD Power g(:\leer supply. Connects a 0.1yF, power-supply decoupling capacitor to
9 SDA Digital I/O | Serial data. Transmits and receives data.
10 SCL Digital input | Serial clock input. Locks data on SDA.
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ADX111/ADX111Q

Ultra-Small, Low-Power, I2C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 4 lists the absolute maximum ratings of the ADX111(Q).

Table 4. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS
Power-Supply Voltage VDD to GND -0.3 7 \'%
Analog Input Voltage AINO, AINT, AIN2, AIN3 GND -0.3 VDD + 0.3 \Y
Digital Input Voltage SDA, SCL, ADDR, ALERT/RDY GND -0.3 55 \Y
Input Current, Continuous SI?; pin except power supply -10 10 mA

Operating ambient, Ta -40 125
Temperature Junction, T, -40 150 °C
Storage, Tsg -60 150

Note: Stresses beyond those listed under Table 4 may cause permanent damage to the device. These are
stress ratings only, which do not imply functional operation of the device at these or any other
conditions beyond those indicated under Table 6. Exposure to absolute-maximum-rated conditions
for extended periods may affect device reliability.

5.2 €SD RATINGS

Table 5 lists the ESD ratings of the ADX111(Q).

Table 5. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS
Electrostatic y Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(h +6000 y

. ESD!
Discharge " [ Charged-device model (CDM), per JEDEC specification JESD22-C101® | #1500

Note 1: The JEDEC document JEP155 indicates that 500V HBM allows safe manufacturing with a standard

ESD control process.

Note 2: The JEDEC document JEP157 indicates that 260V CDM allows safe manufacturing with a standard

ESD control process.
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ADX111/ADX1110

Ultra-Small, Low-Power, 12C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

5.3 RECOMMENDED OPERATING CONDITIONS

Table 6 lists the recommended operating conditions for the ADX111(Q).
Table 6. Recommended Operating Conditions

PARAMETER | DESCRIPTION | SYMBOL | MIN | NOM | MAX | UNITS
POWER SUPPLY
Power Supply | VDD to GND | | 2 | | 55 | v
ANALOG INPUTS()
Full-Scale Input Volt
R‘(J:Insgce%)e hpur Voliage V|N=V(A|Np)-V(A|NN) FSR +0.256 +6.144
Absolute Input Voltage V(aINx) GND VDD
DIGITAL INPUTS
Digital Input Voltage Vbie GND 5.5 \"
TEMPERATURE RANGE
Operating Ambient Ta -40 125 oc
Temperature

Note 1: AINp and AINN denote the selected positive and negative inputs. AINx denotes one of the four

available analog inputs.
Note 2: This parameter expresses the full-scale range of the ADC scaling. No more than VDD + 0.3V must be

applied to the analog inputs of the device. See Table 12 for more information.

5.4 THERMAL INFORMATION

Table 7 lists the thermal information for the ADX111(Q).
Table 7. Thermal Information

PARAMETER SYMBOL MSOP-10 | QFN-10 UNITS
Junction-to-Ambient Thermal Resistance Resa 150 119 °C/W
Junction-to-Case (Top) Thermal Resistance ReJc(top) 54 60 °C/W
Junction-to-Board Thermal Resistance ReJs 90 39 °C/W
Junction-to-Top Characterization Parameter Wyr 3 4 °C/W
Junction-to-Board Characterization Parameter Wis 86 39 °C/W
Junction-to-Case (Bottom) Thermal Resistance Reic(ooty 90 45 °C/W
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ADX111/ADX111Q

Ultra-Small, Low-Power, I2C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

5.5 ELECTRICAL CHARACTERISTICS

Table 8 lists the electrical characteristics of ADX111(Q). At VDD = 3.3V, data rate = 8SPS, and full-scale input
voltage range (FSR) = +2.048V (unless otherwise noted). Maximum and minimum specifications apply from
Ta = -40°C to 125°C. Typical specifications are at Ta = 25°C.

Table 8. Electrical Characteristics

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
ANALOG INPUT
FSR = +£6.144V(D 9
FSR = +4.096V(D 7
%’&Z‘gsxwe Input FSR = £2.048V 6 MQ
FSR = £1.024V 5
FSR = £0.512V, FSR = +0.256V 6
FSR = +6.144V(D 26
FSR = +4.096V(H 17 MO
Differential Input Impedance FSR = +2.048V 3
FSR = +1.024V 1.5
FSR = +0.512V, £0.256V 0.9 MQ
SYSTEM PERFORMANCE
Resolution (No Missing Codes) 16 | | Bits
Data Rate DR 8, 16, 32, 64, 128, 250, 475, 860 SPS
Data Rate Variation All data rates -7% | | 6%
Output Noise See NOISI:;(I:ETI?(ID:SRMANCE
Integral Nonlinearity INL DR = 8SPS, FSR = +2.048V® 0.5 1 LSB
. : :
e r:gms_2.048v, differential D) 0 2 .
SerEer FSR = £2,048V, single-ended "
inputs -
Offset Drift Over Temperature FSR = +2.048V 0.005 LSB/°C
. FSR = £2.048V, T = 125°C,
Long-Term Offset Drift 1000 hrs 0.5 LSB
Offset Power-Supply Rejection FSR = £2.048V, DC supply 05 LSB/V
variation
Offset Channel Match Match between any two inputs 2 LSB
Gain Error® FSR = +£2.048V, Tp = 25°C 0.01% 0.10%
FSR = £0.256V 8
Gain Drift Over Temperature® FSR = +2.048V 8 30 ppm/°C
FSR = +6.144V(D 8
Long-Term Gain Drift® ﬁ%’;; t?r §'048V’ Ta=125°C, +0.05 %
Gain Power-Supply Rejection 70 ppm/V
Gain Match® Match between any two gains 0.01% 0.05%
Gain Channel Maich Match between any two inputs 0.03% 0.05%
At DC, FSR = £0.256V >110
o At DC, FSR = £2.048V >105
g;zgmm'MOde Rejection CMRR | At DC, FSR = #6.144V() 100 dB
fom = 60Hz, DR = 8SPS 103
fom = 50Hz, DR = 8SPS 104
DIGITAL INPUT/OUTPUT
High-Level Input Voltage ViH 0.7 VDD 5.5 \
Low-Level Input Voltage Vi GND 0.3 VDD \'%
Low-Level Output Voltage VoL lo. = 3mA GND 0.15 0.4 \
Input Leakage Current GND < Vpic < VDD -10 10 A
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ADX111/ADX1110

Ultra-Small, Low-Power, 12C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNITS

POWER SUPPLY
Power-down Ta= 25°C 065 3] 5

Supply Current lvop S Tz 25°C 125 170 MA

peraling 300

VDD = 5.0V 0.9

Power Dissipation Po VDD =3.3V 0.5 mwW
VDD = 2.0V 0.3

Note 1: This parameter expresses the full-scale range of the ADC scaling. No more than VDD + 0.3V must be
applied to the analog inputs of the device. See Table 11 for more information.

Note 2: Bestfit INL; covers 98% of full-scale.

Note 3: Includes all errors from onboard PGA and voltage reference.
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ADX111/ADX111Q

Ultra-Small, Low-Power, I2C-Compatible, 860-SPS, 16-Bit ADCs

With Internal Reference, Oscillator, and Programmable Comparator

5.6 TIMING REQUIREMENTS: 1°C INTERFACE

Table 9 lists the timing requirements for the 12C interface.

Table 9. Timing Requirements: I12C Interface

FAST MODE HIGH-SPEED MODE

PARAMETER SYMBOL MIN MAX MIN MAX UNITS
SCL Clock Frequency fscL 0.01 0.4 0.01 3.4 MHz
?:L;anﬁii rT]lme Between START and STOP oo 600 160 ns
Hold Time After Repeated START
Condition. (After this period, the first tHpsTA 600 160 ns
clock is generated.)
igl;z"?g:]e for A Repeated START fousia 600 160 ns
Setup Time for STOP Condition tsusto 600 160 ns
Data Hold Time tHpDAT 0 0 ns
Data Setup Time tsupar 100 10 ns
Low Period of the SCL Clock Pin tlow 1300 160 ns
High Period for the SCL Clock Pin i 600 60 ns
Rise Time for Both SDA and SCL Signals(" te 300 160 ns
Fall Time for Both SDA and SCL Signals™ tr 300 160 ns

Note: For high-speed mode maximum values, the capacitive load on the bus line must not exceed 400pF.

Figure 2 shows the I2C interface timing.

r— tLow

SCL

SDA

tHpsta

Figure 2. I°’C Interface Timing

tsusto
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ADX111/ADX1110

Ultra-Small, Low-Power, 12C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

5.7 TYPICAL CHARACTERISTICS

Ta = 25°C, VDD = 3.3V, FSR = +2.048V, DR = 8SPS, unless otherwise noted.
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Figure 3. Operating Current vs. Temperature
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Figure 5. Single-Ended Offset Error vs. Temperature
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ADX111/ADX111Q

Ultra-Small, Low-Power, I2C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

5.8 TYPICAL CHARACTERISTICS (CONTINUED)

Ta = 25°C, VDD = 3.3V, FSR = +2.048V, DR = 8SPS, unless otherwise noted.
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ADX111/ADX1110

Ultra-Small, Low-Power, 12C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

5.9 TYPICAL CHARACTERISTICS (CONTINUED)

Ta = 25°C, VDD = 3.3V, FSR = +2.048V, DR = 8SPS, unless otherwise noted.
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ADX111/ADX111Q

Ultra-Small, Low-Power, I2C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

6. BIENEFEE
6.1 IEET4EE

Table 10 # Table 11 2457 ADX111(Q)IRFATERE, B/R 7 &ML BIERRMILIIZER RMS IR, IZIR{EIRF.

B PERNTIRE (BIERE)D PR, HIERR Ta = 25°C IAVRIIRAEEAE, 3 ADC T8 MNEE _ EELEME, £9
MNTEIMNERIGRAE— 2. Table 10 2R TPAIREMA TUL uVevs NRUBRHASERE, BEE, U ERREEST.
Table 11 2777 /A Equation 1 1R4E uVews EIHERBERD ¥R, £ Equation 2 IRIFIEIZEREEITENTIRES
DR REFESHo

Effective Resolution =In (FSR / Vrms-Noise) / IN(2) M
Noise-Free Resolution = In (FSR / Vpp.noise) / 1IN (2) 2)
Table 10. Noise in yVrms (UVep) at VDD = 3.3V
DATA RATE FSR (Full-Scale Range)
(SPS) +6.144V +4.096V +2.048V +1.024vV +0.512V +0.256V
8 187.5 (187.5) 125 (125) 62.5 (62.5) 31.25(31.25) | 15.625 (15.625) | 7.8125 (7.8125)
16 187.5 (187.6) 125 (125) 62.5 (62.5) 31.25 (31.25) 15.625 (15.625) | 7.8125 (7.8125)
32 187.5 (187.7) 125 (125) 62.5 (62.5) 31.25(31.25) | 15.625 (15.625) | 7.8125 (7.8125)
64 187.5 (187.8) 125 (125) 62.5 (62.5) 31.25(31.25) | 15.625 (15.625) | 7.8125 (13.889)
128 187.5 (187.9) 125 (125) 62.5 (62.5) 31.25(31.25) | 15.625(17.333) | 7.8125 (15.625)
250 187.5 (375) 125 (250) 62.5 (125) 31.25 (62.5) 15.625 (31.25) | 7.8125 (23.4375)
475 187.5 (375) 125 (250) 62.5 (125) 31.25 (62.5) 15.625 (31.25) | 7.8125 (32.986)
860 187.5 (520.8) 125 (319.4) 62.5 (152.7) 31.25 (90.2) 15.625 (38.19) | 8.6799 (45.138)

Table 11. Effective Resolution fromn RMS Noise (Noise-Free Resolution from Peak-to-Peak
Noise) at VDD = 3.3V

DATA RATE FSR (Full-Scale Range)
(SPS) +6.144V +4.096V +2.048V +1.024V +0.512v +0.256V
8 16 (16) 16 (16) 16 (16) 16 (16) 16 (16) 16 (16)
16 16 (16) 16 (16) 16 (16) 16 (16) 16 (16) 16 (16)
32 16 (16) 16 (16) 16 (16) 16 (16) 16 (16) 16 (16)
64 16 (16) 16 (16) 16 (16) 16 (16) 16 (16) 16 (15.17)
128 16 (16) 16 (16) 16 (16) 16 (16) 16 (15.85) 16 (15)
250 16 (15) 16 (15) 16 (15) 16 (15) 16 (15) 16 (14.47)
475 16 (15) 16 (15) 16 (15) 16 (15) 16 (15) 16 (13.92)
860 16 (14.52) 16 (14.64) 16 (14.7) 16 (14.47) 16 (14.71) 15.9 (13.47)
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ADX111/ADX1110

Ultra-Small, Low-Power, 12C-Compatible, 860-SPS, 16-Bit ADCs
With Internal Reference, Oscillator, and Programmable Comparator

7. i¥4Hi5BR

7.1 #HiR
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ADX111(Q) ADC RIZNEE1ES Vin, Bl Vianeytll ViannyZ Eo BIRFBIZOBA— TN EDHXBE AT JHHSS0—TEK
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BWEER R R H i SR\ BER L IRV R R

ADX111(Q)E MM A AR RRMIELFEIR, TRXIERXT, ADC RIBERIIMNESHITREEIR, Kkt
BEEFEIIASEZIREFSE, AEHENEBERS, ZRAESTHNEECARMEERZ BERKTERNNENARRER
ENTREMR, MELFIRIUT, ADC ERI—/REEMSeEILEN B o FRFiIRmNES . ELFIRIERE TRIZRY
HEERE, EE R LARGRY IREN IR I BRa i SE ARV A 4

7.2 DIHEHEE

VDD
T\
Ny
Device Comparator
Voltage ) ALERT/RDY
MUX Reference
AINO (
ADDR
16-Bit AS 1’c I
AINT C ADC Interface SCL
SDA
AIN2 ( <«
T Oscillator
AIN3 O———
_\)_l_o/__ ___O_j
N\

GND

Figure 16. Functional Block Diagram
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7.3 JH{EHR
7.3.1 ZREHE

ADX111(Q)EE—MANSEEARMUX), 3 Figure 17 Fie AIMIEMASEBRFENENES, 15, AINO FI
AINT BYTIE R BES AIN3 R[El, ZERER2sH CONFIG REGISTER AV MUX(2:0)EcE. MERiRESHT, ADC B
B B 55 E IS BT AT 2R E) GND.

VDD Device

AINO O %

é VDD
GND AN
AINT ( AN
VDD G
GND
AIN2 O o o—e
VDD

A

GND o—
AIN3 (
o— e o0 ¢
GND

GND

Figure 17. Input Multiplexer

E$EE] VDD #1 GND AYEREE B (ESD) — iR E1RIF ADX111(QRIKBEIN. IEEIRNRILIT BEfRIFE Equation 3 Fir
THEEA, LABALE ESD ZikES@,

GND - 0.3V <V unyg < VDD + 0.3V 3)

NRBNG I B ERVEBERT ARG Xt st , IBEASMBH R R EMBEKBAR KN EREREL2ETER(ZN
Table 4),
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7.3.2 SR

ADX11(Q)F R XBRS[IMAL, HPBRIELTTBAGHEBLUNE AN F AINy ZEIEBE, XRNESHITR
FERAIER 0 RS KA FI2850F (fwop)e ADX111(Q)E—1 1MHz HIAERIRHES, ZiRH2[IH—FFRE 4 LIF~&E
250kHz B fmop. LEHINKHERNBERRE/D, WFINFBEERMES, FHRHEBAM, Figure 18 /R 7T XMLEH,
BASREIREBENARIEE, Figure 19 2/R7T Figure 18 HHXIEF, EXREME, XS HE. ZEHX Ca 3T
BBZE Vaney, Ca2 ZBEBZE Vianny, Cs ZEEBZE(Vane - Vann)o TERBMEL, S BERITH, AR S2%H. fAE Car fl Caz
WEBEKXL 0.7V, CeIREE 0V, XT3 MIKED ADX111(Q)IEME NBVEREIEE/ NBRS R, Z BRI FHER
BFITEEREI(Zer)> EHF Zetr=Vin/ laveraceo

_—| 0.7V
Ca Equivalent Zem
AINp O o o—0 0.7V quivalen
S Cs S2 Circuit AINp
s S, :> Zpirr
1
AINy O 0 E 0—0 0.7V AINN
fMQD = 250kHz ZCM
Cha2
B 0.7V

Figure 18. Simplified Analog Input Circuit

l—— tsampe ——p»
ON

S

OFF

ON
S2
OFF
Figure 19. S and S Switch Timing

HIZENFEHTRIEI R AINe 71 AINN SN SZIEZIMBREMNERES, FHNEEN5|IHUEENTYETRUEN, HiE
BMNBRIEASIZTEMEN, BIAHERRTELN 6MQ, 7E Figure 18 1, HiEINBBITA Zomo
ZESNETTRIEI A AN Fl AINy BNFENEDESKNER, HP—MRNRIFE 0.7V, RiTIEREET 0.7V HI5(H]
MERREN BN, H5HERTEMRLG. 7F Figure 18 1, ZNHNBEIA Zorro
ZERBNENNAELE, BRIFRNEEEMRMET, TN ADX111(QMMARBMAESEMIERE. WFAESHE
PRHHYIR, FIREREEA, AMREFBRSINRE, F2sINRENERIRE, EaRENATREZEMEXLRER
BHEE.

BRHE R ERER RS, A, BABRBREE. WFRSHEA, XMENBHUERE A LB 1T,
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7.3.3 FHEIE(FSR)FN LSB K/

AR A28 (PGA)TE ADX111(Q)I AX ADC Z 1521, HBI2EE M CONFIG REGISTER FREf PGA(2:0)EBRE,
AILUSE +6.144V. +4.096V. +2.048V. +1.024V. +0.512V. +0.256V, Table 12 B/~RT FSR LIXABERAY LSB A/)v,
Equation 4 B/R 7 A0ARIEEE HEFETEITE LSB K/

LSB =FSR /2'¢ )
Table 12. Full-Scale Range and Corresponding LSB Size

FSR LSB SIZE
+6.144V() 187.5uV
+4.096V() 125uV
+2.048V 62.5uV
+1.024V 31.25uv
+0.512V 15.625uV
+0.256V 7.8125uV

A IWBHFRT ADC BRBVRZIESERE,. e FAURINE NN BEFEEE VDD + 0.3V,

R N B ELL R aeEd ABSOLUTE MAXIMUM RATINGS Hrés tHBIRE A N BB E PR, #05R VDD BEREEER T EERY
WENEEE, NTEREHERE ADC 8, 4, 2 VDD =3.3V B FSR =%4.096V Y, REENESE Vin=%3.3V
BES. &RVl BEBRESEESERXME R TAER 3.3V,

sEZVEINEMALL VDD BIREBES AR EECEFNRAREETE. a0, VDD =2V f1+2.048V ER AR EIEE
EREERE. AT2.048V R ERETEERBEEFL.

7.3.4 EEH[E

ADXMI(Q)EBERBERE, ZIREFECAINESE, STRBESEBENSZEEEEAXNRELSHE
ELECTRICAL CHARACTERISTICS AYIETHIREFIE 2% AT Ho

7.3.5 IF%H2%

ADXTI(Q)BE—MIBITHEN IMHz BIERIR 728, NRER ASMNRIITAIRIFIZIRE. AR ZBEREMEEIES,
B HIER R S IRH MR A LBl

7.3.6 Gtk SRR AN 1R A a]

ADX111(Q)R M A 4migin L EUIEERZ, 5/ CONFIG REGISTER 8y DR(2:0)i%k#F 8SPS. 16SPS. 32SPS. 64SPS.
128SPS. 250SPS. 475SPS 5§ 860SPS FY%itH #HEIRE,

ADX111(Q)F VIR R EAHERNIEE TX, Flib, FHikpYE%EF 1/DR.
7.3.7 FLLEES

ADX111(Q)E BRI gIZHFLLIR2s, AI1E ALERT/RDY 5| E& HEIR, CONFIG REGISTER 189 COMP_MODE i Lt
RBMENEHIERB[BABEOLLRE. EEANLRSKRAT, YRREUEBISHESF8Hi_thresh)FiKERIIRH!
B, ALERT/RDY SIBIEUFANNRBFEN), IAHERBIERTREESZSE(Lo_thresh) PR ERIRHINY, LHiREs
7{ SEUHEL, EEOLKRSERT, HEFMEEEET Hi_thresh FF23 KT Lo_thresh ZF7728(EHY, ALERT/RDY 5|
HIE L,

EBEOSNEFAL R BERT, iR n UECE NTEH CONFIG REGISTER 9 COMP_LAT i B i /55117, EMEMAES
FBHHAESERNEE, LRECRSSBMSHRIFAE, WBiEFENS REEE A H SMBus Z kMmN ok iE:id REX
CONVERSION REGISTER 3&7&F&. ALERT/RDY 3|f17]i®d CONFIG REGISTER H1f9 COMP_POL fift & Jy = BB A R EL
REFEN, MA@ a2EE Figure 20 Fimxo

b 28t m] LUBD B N IE —EiESE BT R BB 7 25(Hi_thresh #1 Lo_thresh)Fi& B E(EG 7 E5E ALERT/RDY 5
fil. CONFIG REGISTER 189 COMP_QUE(1:0) il & tb 328 B2 & I TEBUE ALERT/RDY 5Bz BIFRF—1N. A NE
HEEN%E. COMP_QUE(1:0)fthrl LAZAALLIR28TNRE, 3§ ALERT/RDY 5|HIE T EBFIRE.
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7.3.8 $%IRSERE S| F

ALERT/RDY 5|t r] ABCE WM TEAIE RS/, 5 Hi_thresh FEBNESBERUIREAN 1, 1§ Lo_thresh F1F28H
EEAMAEERN 0, UEAZSIRMENEMRTTAIETRSIM. COMP_POL {U#4%TiHRE1T,. ¥ COMP_QUE(1:0)11i%
BN 1 LUSMYER 2 (I{ELLRHF ALERT/RDY SIHIEA, HAWRMRTMIES HITE ALERT/RDY 3% H,
COMP_MODE #1 COMP_LAT {U R B EHIERIThEE. BECENTIRTTAMSIHIFY, ALERT/RDY ®RFEE— 1 LidEMHE, 7
ELEIIEIUT, ADX111(Q)EE/REMEEREITE ALERT/RDY 51R 1R ALY 8us BURRIRSTRABKF, ¥ Figure 21 B
o TERRIEILT, ALERT/RDY 3|HI7EUNR COMP_POL figE /N 0, NIEMLER,

TH_H TH_H
_____________ T TS __ o r T s __
Input Signal |———————— K: __________ ki Input Signal |- - — - _ _ Kj __________ k. -
TH_L TH_L
Time Time
B Latching
Latching Successful Comparator Successful Successful
Comparator SMBus Alert Output SMBus Aler—p SMBus Alert—tm
Oufput Response Response Response
Time Time
— Non-Latching
Non-Latching Comparator
Comparator Output
Ouftput
Time Time
Tradltlonal Comp arator Mode Window Comparator Mode
Figure 20. ALERT Pin Timing Diagram
ADX111(Q
@ Converting | Converfing | Converfing | Converfing
Status
Conversion Ready Conversion Ready Conversion Ready
ALERT/RDY —>| | 8us
(Active |_| |—| |—|
High)

Figure 21. Conversion Ready Pulse in Continuous-Conversion Mode

7.3.9 SMBUS 2RI

FESITZ LIRSS IR (COMP_LAT = 1), MHssioIEI@id LIRSy FIREIEHOISIRAY, ALERT/RDY 2|BIBfL, LHFs
Bite, QaEETRIEHRIBINET % A0 SMBus ZIRIARTH LIV =384 PC HALR AR, MRHIKREE
RSB LR TIRIEE, N3MEHE. WS TRPMDEEHTRIE, ALERT/RDY 3|2 TFRME,
%Ri0 A B M REHZHANEORE. 2R, R WRESETRES, AR R THA—R4 LR,

W TE ALERT/RDY ZIMIES7FEY, EHRE PC B4%H SMBus Z3R#<(00011001), 12C &4 1 ALERT/RDY
SIBEIAMBYER ADX111(Q) L ez &R LAMM M I e <o MR PC B4 EBZ D ADX111(Q)#T = Bi7FHY
ALERT/RDY 5|ff, MITE SMBus E3RAHIAE BN AR BLAIT (P8, LIAEM MLEBMRETS, BARE PCHUANREEE
WGP, WRIEMPERW, NIREFXBERILRSBHHLSIB S, ARENEE X SMBus EiRMNG<, HEIFfE
i’iji%ﬁi%ﬁ%?%ﬁﬂ’\]ﬁiﬁ%o AEOLRBEAT, NRESBISHE, SMBus BIRRE(LN 1, MRESEHEEE,
ml s 00
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7.4 2X{FIHEEIETU
7.4.1 EfF1ER

ADX11(Q)7E LEBESE I, F¥ CONFIG REGISTER FRIFIEFFHRAIKENBZEHIRINE, EUIETHE,
ADX111(Q)i# N ADC XKETAT, REZRONAF R T THERS, BRRITEMBIERT. ADX111(Q)BIHIIEXEMA
SEAETRERERNAR R T LBHAIEBEIRA.

ADX111(Q)MRZ I>)C T REMFIE A<, H ADX111(QUEI #EMF I E (iss<(06h)iY, FHITRHMEN, M EBEM

o]

7.4.2 #{EET
ADXTT11(Q)UAEMIET 2 —I51T: EEFE RN, CONFIG REGISTER HBIAR T EAE T BRI FIE T,

7.4.2.1 FRIERN

% CONFIG REGISTER F1#9 MODE fili®E 7 1 B, ADX111(Q)FNKETRE, HEPRIEXTIE, XIS
ADX111(Q)E R EBRRERIARKS. RELTXMURE, R&EMAMNGF L. ADX111(Q)FRFLILXMRE, BEE 15
N CONFIG REGISTER FBIRIEIRES(OS)fiL, & OS itk &Nk, ADC K% 25us N EEN, AERK OS (UEERN
0, HARRRER, HEMHIESTRET, ADC BERHENKETRE, ERIFIEPRE OS IEN 1 T BUHREIES:
ZETC, 5% 0 B\ CONFIG REGISTER FRIRT o

7.4.2.2 EFENIET

RS HUE T T (MODE iR &7 0), ADX111(Q)ELHI TN IR, HIRTTAST, ADX11T1(QRFEERKIN CONVERSION
REGISTER HIEN A S —REif, wEMNEEIRER, HRIEE#THRIELIEHNEEIRETM. tbE, FBE
FRVECE IREHITIEL AR, BYME| SRR, 155 1 5\ CONFIG REGISTER 89 MODE {iI gt & fi 23 {F-

7.4.3 $H3HETHFERY S LL ARATEEF

SRR RAEEHIERERN, A ADC HIREERBE RS, HANIERSNESHERRTIHUTE - ERER, &
WEEXBRENNAR, AIRARERREERRIRIESRA M. N TXENA, ADX111(Q)%H &=L ARG,
B UL RAVSTREHR IR — RS SRR MR B EM T AN, F10, BIEERFIREN 860SPS AL T KHTRER
ADX111(Q)FT HIfIEHISRIRIE, ZMIEHIRE 125 ZEFV(8SPS)IETR—/REIR ¥R, 860SPS HHEIRNEE KL 1.2ms,
Itk ADXT11(Q)FERIFRAY 123.8ms Rt N 12 R o FE M ECE H, ADX111(Q)RITHFELY A B LR L HAR T T Ih#ERY 1/100,
AT EERN, AEEFISEN. ADX1TI(QERMIRRAERIERE, FRIMATEL, ERIUREFRRRHESHRN

MRS 1% AEo
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7.5 iz

7.5.1 I2C #ZEO

ADX111(Q)iEd IPC EO#ITiEfE, PC B—MNAHREL, SRR B& ENETMNRENEIRE, °C 24 LMK
BIOET MR S AR AR, XEREMTFEARNSET, Bk, SEEAIERBERS, RESRERER
ENHIE, S4nELTEET. REMMRERIKEAR, WRMMKERNESEL, BAFEPR,

IPC 24 LRIRESRREERMEEZE, —MEAEN, Z—MENMI. master M slave #AILIRE, 1B slave
SBETE master IES Ti#t1T. —£ PCIg&E AT LUZRHENMAL, B ADX111(Q)RBE7E = ML,

I2C DL AR . SDA 1 SCL, SDA f&ha#kiE; SCLIZHish, PRAIHIEERLU\IA—EET PC S 4fLH, BT
2C B4 ERE—EURAL, £ SCL AT SDA IR E)E HAVEBF(SDA LHREBFERTRIZUN 0, BBFERT
ZAUH 1) SDA 1S 7E G, SCL &#iim, AIFHIK. SCL ERIX KA SDA fIFEL R IR2BEH I F 7+, MR I°C
BERFEARSES 25 27, WDLEBR,

2C B BWEH; WFLEiR, SDA & T A XMz EE. master 528X slave BY, slave IRzNEiEL; HEVAIXLS
MBS, ENIREHEIEL . EVALKRIREIR L, ADX111(Q)FAEFR L EMN, EikKZEFREEIREN SCL,

REBD BB SR TENRY; REBERE, MFLAHES. KEREN, S&QXTEINS. RAEFREFTUEHEEH
E24 LS5 START 5, BE, SIEARAFENHENRN SRS, NRBEELENHENSETHRERE,
MEEAR START &4, BARZ STOP &, SNHAANSHETHHTELANSBTENRETE, ZHI START &t
S NEBTHIELANEBTENSETHE, BHIMELESMt,

FEEIRFE R START £fHf5, TRELZE—DFRETSPIMKEEITERS. ZFDFAMIALTT, PC 24 LS
REMA—TE— 7 (ARG, FIREEMAFTRLE— T, UR—MEREIREESHERMAEAM
RERIL

[’C 22 EE MmN E N7 Gt A SR &R Ed — MBINMDEITIIN HENFEEMINLIE—1FT () \ IR,
FHZ LIRS SDA HERF MABIIANZF 1o MALIEE R SDA HHRRHINEZF 1o VAR L E— MBS PR PREEIRERIA
Lo UM, SENFTROR—TF TS, TN SDA HUEABMIEEIALLTER. ARENLIZ—TEFHBRFE N Z AL
R, EHRALWEIS T,

MRKEAESLLE, MEVNHEIIUE, eWE—TREBIN, BERZE EREIRE R LUSARANR. BTN EE
HAP¥E SDA REF NS BFRHIIT AN E.

SENTERSMINENBER, ERgSANRIERSF, SAHESLERAN, SEBRENTHRE. ENEAIULAES—
™ START 5o SR TIERPRSET & H START 54, MANEERMFEM.

TIMING REQUIREMENTS &3 277 ADX111(Q) I°’C BE8IEFEl,

7.5.1.1 12€ }hihi%iF

ADX111(Q)E— it 51f:0 ADDR, FAFECEHZMHRY I1°C sk, Z5|RIEILIEH#E] GND. VDD. SDA 3¢ SCL, AIF(E
FB—1 5 ENEFO-NREHLE, 90 Table 13 FizR, #iib5150 ADDR RURSHIELRAF, B/ GND. VDD # SCL
ik, 405R SDA #AIFIREMAL, 7F SCL L LN/SIREF SDA &IXZED 100ns, UFAIRIZETE 1°C 1BEHAIE] EHARIDH
k.

Table 13. ADDR Pin Connection and Corresponding Slave Address

ADDR PIN CONNECTION SLAVE ADDRESS
GND 1001000
VDD 1001001
SDA 1001010
SCL 1001011
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7.5.1.2 12¢ -$&0E0Y

NEREE/\ (1A 0, M ADX111(Q)IART PC [~ HEIE 0L #h1(0000000), IR HEIAS EIF I IR B =N F BB <,
NI = NFT5 2 00000110 (06h), ADX111(Q)E fINEBE1FERH i N\ K BTRT,

7.5.1.3 12C R EE

R SRR Y —iB1T. AREET AR EA 100kHz; BORIET 4 1F K 400kHz FOBTERSTER; BRI (th#R
59 Hs 18 38) 2 BT $MSTZE =54 3.4MHz, ADX111(Q)5FiE =M e %A,

R ERRET ADX111(Q) L EFFHIRIE, EEFEARRER, KT HEERER. BHEBSRE, 151 START
EHRAZ—MNMFHMILFT 00001xxx, EF xxx B2EA Hs THAERI ENFRIRE ML, ZF TN Hs =63, 5@t
FHARE; £\ UARRTIER/FRE. ADX111(Q)AFHINZFT; I°C FEELEHIA Hs £83, WEIFHMEfE, ADX111(Q)
SFTFF Hs B30 ES, HUUEIX 3.4MHz BSTZ#IT@E. ADX111(QIE F—MELER M4 TIRE Hs ##3K,

EXEEEANESZER, BH2H PC HBE.

7.5.2 MIESUIR(E
ADX111(Q)FE MBIZUBIMBA 5155 ADX111(Q)TFEENFA MIGEIREH SCL Lo

7.5.2.1 EUIET

EMNZWIER T, AENEZXBIMNBE—DF T H 7 (DS MR R/ WHIA . WAL X F—NF 52 ADDRESS
POINTER REGISTER, #Afg ADX111(Q)HIANEIIIESt HFSRF o #E FRIMDNFDEANFESMUHET I P(1:0)
LR, ADXTI(QFIARENEITFT. FERFHAERERSBRFTT, AEEREERF T,

7.5.2.2 {FiHiE

EMNREELT, ENRENE—NFHE 7 UMY, FERES R/WIl. ZFHRMINE T AERAHIERER
A ADX111(Q) MIEHN T —NFUREFFHRNESEANTT, FrastiitBisH i P(1:0) {57, ZF T/ERXE
NI IRNREERFHHEHEMRERE, HEERETRENFHIN TN LUEBIFHIAHA L START 5
STOP A EEAF R EA L E,
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7.5.3 EAMENMF 723

EM ADX11 Q)i ES Fas, ENMAMETLRIEHAES N ADDRESS POINTER REGISTER HRRIZF 7 a8 i35 51
P(1:0)o MG EFSEWEI ML T R/WELEH BRIHHIMIBIAZ BEZES N, SAMIHEHEESE,
MAVEEIA, EH KL STOP S{EE START &5

M ADXT11(Q)REREY, %R P(1:0)MERAE T BRINEEE, EEISHEREMIL, K58 P(1:0)EA—"1
B, BAEP(1:0)SAHE, THEL—MIMATS, b R/WIAIE, MEEIHEHEERTH, TRERII
BOMOE, 2 IEEMATLUEE STOP &, THIEAILUL HFFAS M, #Eﬁ_é R/WAL S 25 69 ML 335 LU FF A4 R,
Figure 22 AR T X5, MREBESERNE—5E7E, NEBESLZIHESS7R, Bl ADXI11(Q2
ﬁﬁpwmmﬁ,E@Ewgaﬁwaﬁmo@%,W$§a5ﬁ¢,mmﬁﬁﬁﬁﬁﬁﬁﬁEAﬁﬁmﬁo

\_/—\—/ AW /\0 EUE 505 505 505 Eoii |

Start By ACK By ACK By Stop By
Master Device Device Master
|<7 Frame 1: Slave Address Byte 4>|<— Frame 2: Address Pointer Register _>|
1 9 1 9
SCL
(Continued)
SDA
(Continued)

|<7 Frame 3: Slave Address Byte 4>|<— Frame 4: Data Byte 1 Read Register —>|

(Continued) "U‘U‘U‘U‘U‘U‘M
com oo o

From ACK By Stop By
Device Master® Master

|<7 Frame 5: Data Byte 2 Read Register 4>|

(1) The values of A0 and A1 are determined by the ADDR pin.
(2) Master can leave SDA high to terminate a single-byte read operation.
(3) Master can leave SDA high to terminate a two-byte read operation.

Figure 22. Timing Diagram for Reading fromm ADX111(Q)
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1 9 1 9
SCL
\_/_\—/— A1<1>><Ao<1) R/W /\ 0 0 0
Start By ACK By ACK By
Master Device Device
|47 Frame 1: Slave Address Byte 4>|4— Frame 2: Address Pointer Register —pl
1 9 1 9
SCL
(Continued)
SDA . I
conimiesy  EHCEHENCIOX oo\ o7 )06 e )0 X022 Ko XKoo
ACK By ACK By Stop By
Device Device Master

|<— Frame 3: Data Byte 1 :I: Frame 4: Data Byte 2 4>|

(1) The values of A0 and A1 are determined by the ADDR pin.

Figure 23. Timing Diagram for Writing to ADX111(Q)

ALERT /

1 9 1 9

SCL

) ) ) ) ) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) ) ) ) ) ) ) ) ) ) 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
) ) ) ) ) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) ) ) ) ) ) ) ) ) ) 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 U
SDA o o o/1 1\o o /rRw 1\o o/ OQW
Start By ACK By From NACK By Stop By
Master Device Device Master Master

\«——— Frame 1: SMBus ALERT Response Address Byte 4+7 Frame 2: Slave Address 44

(1) The values of A0 and A1 are determined by the ADDR pin.

Figure 24. Timing Diagram for SMBus Alert Response
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7.5.4 FUEER

ADX111(Q)fIR M T #BIAMIEINEY 16 {UHHE, [ERBZFS)MANFTLE 7FFFh BVEIHARS, FURER(-FS)IA~E
8000h Ay AES. X FEIHERMNES, MLSTEXLERBLHEIK, Table 14 2457 FRNE S RUERLE L,

Table 14. Input Signal versus Ideal Output Code

INPUT SIGNAL IDEAL OUTPUT CODE
Vin = (Vane - Vain) (EXCLUDES THE EFFECTS OF NOISE, INL, OFFSET, AND GAIN ERRORS)
> +FS (215 - 1) / 215 7FFFh
+FS / 215 0001h
0 0000h
-FS / 215 FFFFh
< -FS 8000h

Figure 25 BRI S MNB K,

7FFFh |
7FFER |

0001h |
0000h I
FFFFh

Output
Code

8001h | |

8000h
-FS \ N f +ES
Input Voltage Viy

215_ 1 215_ 1
-FS ? +FS ?

Figure 25. Code Transition Diagram

SE: BBESE, HOP Va= OV B Vane= OV E+FS, XM 0000h Z 7FFFh BIEARRSEE, B2, BFRER
%, ADX111(Q)7E Vane B OV §1E 5 T AT LU £ 83,
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8. REGISTER MAPS

The ADX111(Q) has four registers that are accessible through the I2)C interface using the ADDRESS
POINTERREGISTER. The CONVERSION REGISTER contains the result of the last conversion. The CONFIG REGISTER
is used to change the ADX111(Q) operating modes and query the status of the device. The other two registers,
Lo_thresh and Hi_thresh, set the threshold values used for the comparator function.

8.1.1 ADDRESS POINTER REGISTER (ADDRESS = N/A) [RESET = N/A]
All four registers are accessed by writing to the Address Pointer register; see Figure 22.
Table 15. Address Pointer Register

7 6 5 4 3 2 1 ] 0
0 0 0 0 0 0 P(1:0)
W-0h W-0h W-0h W-0h W-0h W-0h W-0h | W-0h
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 16. Address Pointer Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
7:2 Reserved W Oh Always write Oh
Register address pointer
00: Conversion register
1.0 P(1:0) w Oh 01: Config register
10: Lo_thresh register
11: Hi_thresh register

8.1.2 CONVERSION REGISTER (P[1:0] = OH) [RESET = 0000H]

The 16-bit Conversion register contains the result of the last conversion in binary two's complement format.
Following power-up, the Conversion register is cleared to 0, and remains 0 until the first conversion is

completed.

Table 17. Conversion Register

15 14 13 12 11 10 9 8
D15 D14 D13 D12 D11 D10 D9 D8
R-0h R-0h R-Oh R-0h R-Oh R-0h R-0h R-0h
7 6 5 4 3 2 1 0
D7 D6 D5 D4 D3 D2 D1 DO
R-0h R-O0h R-Oh R-0h R-Oh R-0h R-0h R-0h
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 18. Conversion Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
15:.0 D(15:0) R 0000h | 16-bit conversion result

Page 24 of 39 | www.analogysemi.com Public © 2023 AnalogySemi Lid. All Rights Reserved.



ADX111/ADX1110

Ultra-Small, Low-Power, 12C-Compatible, 860-SPS, 16-Bit ADCs

With Internal Reference, Oscillator, and Programmable Comparator

8.1.3 CONFIG REGISTER (P[1:0] = TH) [RESET = 8583H]

The 16-bit Config register is used to control the operating mode, input selection, data rate, full-scale range,

and comparator modes.

Table 19. Config Register

15 14 | 13 | 12 1 | 10 ] 9 8
oS MUX(2:0) PGA(2:0) MODE
R/W-1h R/W-0h R/W-2h R/W-1h
7 6 | 5 4 3 2 1 0
DR(2:0) COMP_MODE | COMP_POL COMP_LAT COMP_QUE(1:0)
R/W-4h R/W-0h R/W-0h R/W-0h R/W-3h

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 20. Config Register Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

15

(O}

R/W

Th

Operational status or single-shot conversion start

This bit determines the operational status of the device. OS can only
be written when in power-down state and has no effect when a
conversion is ongoing.

When writing:

0: No effect

1: Start a single conversion (when in power-down state)

When reading:

0: Device is currently performing a conversion.

1: Device is not currently performing a conversion.

14:12

MUX(2:0)

R/W

Oh

Input multiplexer configuration

These bits configure the input multiplexer.
000: AINp = AINO and AINn = AINT (default)
001: AINp = AINO and AINy = AIN3

010: AINp = AINT and AINy = AIN3

011: AINp = AIN2 and AINy = AIN3

100: AINp = AINO and AINy = GND

101: AINp = AINT and AINy = GND

110: AINp = AIN2 and AINy = GND

111: AINp = AIN3 and AINy = GND

11:9

PGA(2:0)

R/W

2h

Programmable gain amplifier configuration

These bits set the FSR of the programmable gain amplifier.
000: FSR = £6.144V(D

001: FSR = £4.096V(D

010: FSR = £2.048V (default)

011: FSR = +£1.024V

100: FSR = x0.512V

101: FSR = +0.256V

110: FSR = +0.256V

111: FSR = £0.256V

Note: This parameter expresses the full-scale range of the ADC
scaling. Do not apply more than VDD + 0.3V to the analog inputs of
the device.

MODE

R/W

Th

Device operating mode

This bit controls the operating mode.

0: Continuous-conversion mode

1: Single-shot mode or power-down state (default)
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BIT FIELD TYPE RESET DESCRIPTION
Data rate
These bits control the data rate setting.
000: 8SPS
001: 16SPS
010: 32SPS
7:5 DR(2:0) R/W 4h 011: 64SPS
100: 128SPS (default)
101 : 250SPS
110: 475SPS
111 : 860SPS
Comparator mode
4 COMP_MODE R/W oh This bit'c.:onfigures the comparator operating mode.
0: Traditional comparator (default)
1: Window comparator
Comparator polarity
3 COMP_POL R/W oh This bilt controls the polarity of the ALERT/RDY pin.
0: Active low (default)
1: Active high
Latching comparator
This bit controls whether the ALERT/RDY pin latches after being
asserted or clears after conversions are within the margin of the
upper and lower threshold values.
0: Nonlatching comparator. The ALERT/RDY pin does not latch when
2 COMP_LAT R/W Oh asserted (default).
1: Latching comparator. The asserted ALERT/RDY pin remains
latched until conversion data are read by the master or an
appropriate SMBus alert response is sent by the master. The device
responds with its address, and it is the lowest address currently
asserting the ALERT/RDY bus line.
Comparator queue and disable
These bits perform two functions. When set to 11, the comparator is
disabled and the ALERT/RDY pin is set o a high-impedance state.
When set to any other value, the ALERT/RDY pin and the
comparator function are enabled, and the set value determines
the number of successive conversions exceeding the upper or
1:0 COMP_QUE(1:0) R/W 3h

lower threshold required before asserting the ALERT/RDY pin.

00: Assert after one conversion

01: Assert after two conversions

10: Assert after four conversions

11: Disable comparator and set ALERT/RDY pin to high-impedance
(default)
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8.1.4 LO_THRESH (P[1:0] = 2H) [RESET = 8000H] AND HI_THRESH (P[1:0] = 3H)
[RESET = 7FFFH] REGISTERS

The upper and lower threshold values used by the comparator are stored in two 16-bit registers in two's
complement format. The comparator is implemented as a digital comparator; therefore, the values in these
registers must be updated whenever the PGA settings are changed.

The conversion-ready function of the ALERT/RDY pin is enabled by setting the Hi_thresh register MSB to 1 and
the Lo_thresh register MSB to 0. To use the comparator function of the ALERT/RDY pin, the Hi_thresh register
value must always be greater than the Lo_thresh register value. The threshold register formats are shown in
Table 21. When set to RDY mode, the ALERT/RDY pin outputs the OS bit when in single-shot mode, and provides
a continuous-conversion ready pulse when in continuous-conversion mode.

Table 21. Lo_thresh Register

15 14 13 12 11 10 9 8
Lo_thresh15 | Lo_thresh14 | Lo_thresh13 | Lo_thresh12 | Lo_threshll Lo_thresh10 Lo_thresh9 Lo_thresh8
R/W-1h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
Lo_thresh7 Lo_threshé Lo_threshb Lo_thresh4 Lo_thresh3 Lo_thresh2 Lo_thresh1 Lo_threshO
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 22. Hi _thresh Register

15 14 13 12 11 10 9 8
Hi_thresh15 Hi_thresh14 Hi_thresh13 Hi_thresh12 Hi_thresh11 Hi_thresh10 Hi_thresh9 Hi_thresh8
R/W-0h R/W-1h R/W-1h R/W-1h R/W-1h R/W-1h R/W-1h R/W-1h
7 6 5 4 3 2 1 0
Hi_thresh7 Hi_thresh6é Hi_threshb Hi_thresh4 Hi_thresh3 Hi_thresh2 Hi_thresh1 Hi_threshO
R/W-1h R/W-1h R/W-1h R/W-1h R/W-1h R/W-1h R/W-1h R/W-1h

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 23. Lo_thresh and Hi_thresh Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
15:0 Lo_thresh(15:0) R/W 8000h |Low threshold value
15:.0 Hi_thresh(15:0) R/W 7FFFh | High threshold value
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9. A 53ChE

Z£id
AT RIZEREBEARE AnalogySemi AHFSER—3857. Etb, AnalogySemi RRIEE TR M4 3 &
%, BRRARAEAHNAREESESMITNNARER,. XIEANKXRNEIRIT L2 FI#H T,

2.1 HHAEER

UFEB A TSR R T ADX111(Q)HR B BRI RN,
92.1.1 BERi&EiE

ADX111(Q)RY I°C 3E#RIEYN Figure 26 FimRo

[10]
Devl
evice
scL VDD
VDD
1kQ fo 10kQ (typ) ADDR sDA | 9]
Pullup Resistors
2 | ALERT/RDY vDD n
r GND AIN3 0.14F (typ)
Microcontroller or
Microprocessor AINO
with I°C Port n AIN2 | 6 —
; AIN1
_| 5
scL || 4 LI:'
|
SDA |
epio | ] i
— O O O
:I Inputs Selected
from Configuration
e Register

Figure 26. Typical Connections of the ADX111(Q)

ADX1T1(QMEENBERAFETESEEIABEERFEINNED TR, FIMABRMBENASER, RE ADX111(Q)
FILUREORIRE D ES, EXESHEAFERZE—HANRIHEE,

ADX111(Q)7E4 L HRIB] R URBE S BB 7. — 1 0. 1uF BYEEIRS B BB A a3 fR (1 BB R FR B BR BT SR R BRI BB 7o

ADX11(QEFEZFIVERT. REERMSEEI IPC 1=Hl88, ERMIEREE PC Mg, BFERAEEMB TR I°C
5Mg, #5 ADXT11(Q)ECERER. ADX111(Q)AHITH HIER(ENGE MBI HPLANR), RIeBCERHILINEE,
FRAFE A HPRE IR B (I T [F— 1°C B4 Lo

SDA #1 SCL & L#FEE LM, FN PC SR RIRFRE, XEBEESIMANIURT BLBTREN S84
ERRVEER, REEMNBBFERDINIIE, BXIEINE 4k EARMRATE, MMRFIEZERE, RIVMERNEESEAITFESR
BE, BUESHNIEIRN. REAAEESHNER, FEE/W_LAIBMERME. FEERXNAIER, NS4
B8 PIRETE AR S HIMR.
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9.1.2 SEIEIEA

ADX111(QRZ A LUNEM N EIHES, ADX111(QIBITELEIE CONFIG REGISTER HifI MUX (2:0) (i3RI & ik 1S
S, Figure 27 B/R 7 ADX111(Q)HBEIHEZ R, RIHESTEM OV FIEBIRFE+FS, UREENE, FEEX XL
HHEMAERE, EJ ADX111(Q)REEZEZ AN FHMIERE, ADX1T1(QERMNEEARSKELEE,
ADX111(Q)REEFSR MEDMNBETE, RHELENERAFERERABETEN—+, ZREERAN ADC B
SIEE, HiBHbpinicE EiFaHIRRE I,

VDD

\
)

L Output Codes

Device scL 0-32767

|1 | ADDR SDA| 9

A
N

ALERT/RDY VDD | 8 |

GND AIN3 — 0.1uF (typ)
4| AINO AIN2[ 6
AIN1
S
Inputs Selected
from Configuration
O Register
O
NOTE: Digital pin connections omitted for clarity.
Figure 27. Measuring Single-Ended Inputs
BIEHIZE MUX(2:0)1i, ADX111(Q)iF5 1T AIN3 fEAMIEN RS, AINO. AINT A1 AIN2 #ATLIAEXT T AINS #
TNE, EIEEER, ADX11(Q)ERABALIE, H AIN3 AR, XMEENES 7 RIREENATREE, AR
% GND < Vs < VDD R AFHEDBE; BE, FMEHHRRERR.
92.1.3 FHARIA

ADXT1I(QRE/NR . METSHS, i\ BEEEERNRIA RS, AT, KRN BRLEEN
IR, ADX111(Q)FISERFIB N\ FB MBI BIRAZ) 300mV FHRA SRR, B 1Lt A —H75 & 2N E B
SEEBBE, ADX111(QKSMEINAT LUKSEA 10mA HIELLE 7,

9.1.4 REAMBATNELH

B AR EARINBNREZ5), WAIERE e IR VDD, tha] LUEAREAIRINMMAZEEZE] GND, BrJ&E
RFEE SRR R
YNSRNEFS ALERT/RDY Hithi 518, BR=1Z5 | RMIsiER 55 LRI %5 BERE] VDD,
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9.1.5 IEIHMNIER

RN NIERER B/

1. [REIRFEIIZFRERIR

2. RUDINERIEE BN EBY—E )

HRANESHRRERDEST ADC REMR(WIFARERFHIR)N—FY, R ERE. XESMKRDEITEIH LI
TESEFRRHBRIINH B, (T RAF IR — 3 BT ISR 23 BUIER B3I LARAF SRR N E M EE , R0 IAH 8351 (fvop)
40 Figure 28 Fio 5SS HIRAEAREKBMNESIRZRAE —EERFIRKBIURATIRKBEM, BAESH
FET GBS EE RN E IR D ERFIRAFEELRALBINE, FRIFRINMRINEREE R,

Magnitude
Sensor Unwanted
Signal Unwanted Signals
Signals T
Output fvop / 2 fwoo  Frequency
Data Rate
Magniude pigital Fitter ~—~_ — ————— -

- -~ I
/////’ ~
- Aliasing of ~

T - Unwanted Signals T |
Nl iy

Output fmop / 2 fmop Frequen'cy
Data Rate

Magnitude
A External

Antialiasing Filter

N[

Output fmon / 2 fvoo  Frequency
Data Rate

Figure 28. Effect of Aliasing

WS LS ESEREEHR; fId, ABENEHEMERER, EXMERT, HfEM A ADC B, LREEST
mEBOEH, B2, B RSPANABRANNEMREEFIRERESEET . BREAMIENERE—ME
MHRFEIR, BHEATH(EMIIET AT I(RFI)IRBRIREF EIMRIRAS , HIMIMDBEBY BT F—MNRERIEE AT
MEMIBFESHEAFET IR BERIR(PCB)A S, BN RE T HFEZMIELERNTFTENES,

—[EBEBEERC)IERFBIEASHIEAT)BUREHFES, SFREENRIME NI L REARRE NI, B8
BT, EAEE fuop/2 HESEZRBENRT ADC AREARIKT, ADX111(Q)RHMF IR KB ESHIT—EEE
=L IS, REDEMNIEERE/NTEMRERBES. Alt, EREEMFRIRE N HIEREK 10 FLE—HM
RC B ZBFNRAIZITHIRIFE =
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9.1.6 EEZEZMEE

RZALUEEN ADX111(Q)IgEEZEIR N I’C 24, MRS ER RN S FIECE. RIS ADX111(Q)
RE RO NRER 12C itz —, E5tEA GND. VDD # SCL ik, #1R SDA #FA1Ei&&EMilt, 7F SCL AT N/FRE
SDA £&{XZE /L 100ns, LUFAIR IR 7E 1’C B S HRI IEFAREIS bl Figure 29 7R TE[E— IPC 24 L 2RI ADX111(Q)
B[ERIRGl. BREEAFE—HLNHEMRR, JREFEEFMEABAE, MUMERZ MLENIEMALRIKEH RNV
SMNREEEBE,

VDD

SDA

1kQ to 10kQ (typ)
I’C Pullup Resistors VDD
AIN3 | 7

Microcontrolleror\\ [2] Ao AIN2

Microprocessor

VDD

-]
S E o
i
3 3

(2

with 1’C Port
] scL [ |—e
] soa [ ]
] ]
L] ] Jj
- 19
[:/\/ Device scL
[1] ADDR SDA >
[2] aLerr/RDY VDD
GND AIN3 [ 7
4] AINO AIN2
AINT

B [

Devi
evice scL
1] ADDR SDA »
[2] aterr/rOY VDD
GND AIN3 [ 7
4| AINO AIN2 [ 6]
AINI
51
18]
JLE'J
Devl
evice scL
1] ADDR SDA
ALERT/RDY VDD
GND AIN3 [ 7
[4] AiNo AIN2 [6]
AINI
[5]
18]

NOTE: Device power and input connections omitted for clarity. The ADDR pin selects the 1°C address.

Figure 29. Connecting Multiple ADX111(Q) Devices
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9.1.7 iEAIEME

ATRA ADXINI(QBENEERM, BXEFMANGRE, BRRAAKERNESE D, NMHAEFERE: —MCE
7 I2C #hsik 1001000 #9 ADX111(Q); A I°C #OMMIEH2s; BIES. BRBMBITERSFEFo 1M, M2V E SV
B, Figure 30 BT EAXNEHEE,

ADX111(Q)iET 1°C #O5EN(RUEHIZE)IBE. VT SCL 51 ERMEEHES, HER SDA 5IkMERLiE,
ADXT11(Q)MALERD SCL 518, B XM IETEREANMIZEHIZATHREZENERNER, BEHRETIREN™REER,

FHRENE—IFHE ADX11(QHEkE, BERIET ADX111(Q)MIFELEFHH R/WL, £ FTH 2 ADDRESS
POINTER REGISTER F¥3, FHRZENE="MEMNNFTHE NS FHRMULTEEHI P(1:0)18 TN EFSR. 75120 Figure
22 # Figure 23 BYEXHI B NR1ERTFE. ADX111(Q)MFTERE £S5 ERMNSE START 4, /5IR STOP &4,

fan, EEANREFFESLRE ADX111(Q)IRENESLIIRR, RERBILIRER, BRILINF XU TF:

1. B A Config register: .
- ZE—PFT: 0010010000 (F— 7 il I2C Huhik/ER1E R/WAID)
- EZ-F¥: 0b00000001 (¥ Config register)
- FE=1FT: 0b10000100 (EE A Config Z1F25H MSB)
- AT 0010000011 (BES A# Config Z77224 LSB)

2. 5\ Address Pointer register: .
- ZE—PFT: 0010010000 (F— 7 il I°C ol /S8R R/WIRAD)
-  ZHIZAFT: 000000000 (35 Conversion 2 1728)

3. I%EX Conversion register: .
- S— 5T 0010010001 (35— 7 {iI I’)C #ilt/EERE R/W 1i)
- EIZAFT: ADX111(Q) LU Conversion register 89 MSB iz
- E=1FT: ADX111(Q) ¥t Conversion register & LSB Fiil 7

3.3V
Device
VDD
0.TuF
GND 3.3V
AINO
AIN1 — I’C-Capable Master | 3.3y
ADDR 10kQ 10kQ
AIN2
SCL (O SCL vDD
AIN3 [ 0.1uF
SDA SDA SND
ALERT —

JTAG { } Serial/UART
©, O

Figure 30. Basic Hardware Configuration
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10. H;FHEIY

ZERHEE— T RREIR VDD RS H IR AL B R,

10.1 HB;GHIF

£ VDD RREEFF AL 50us, AEBSREBEUTNEBE T,

10.2 H;FEXE

RIFRVBERERN TRMREMREFEEE, VDD BAEAE D 0.1uF FIEBEEEM, dFigure 31 FiRo 0.1uF 588
RS I I ERFT BBV R L FUINE R, ERMANER, KR REFSNEER A ESEILEFEIRS |
B E., EARBREFMBEKEEESRMEBZESFFENZEEERNBAFMLCC)RLIMBREMEN, WTIEE
BENARS, AN TELREFEPHRS, BREAIGBRREREIEMIM, LURGEFIERE. HEERZ
TEFLAT R REA R, B TEMENER,

voD
4 )
O
ADDR [ |1 10 [ ] sc
ALERT/RDY C 2 9 j SDA
GND VDD
o o [ 12—
ANo [ ] 4 7 [] ANs —— qpr
L anm [ ]s 6 [J a2 |
\_ J

Figure 31. ADX111(Q) Power-Supply Decoupling
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11. %65
11.1 %HIEE

TEHHRT ADX11(Q)FEREMN—LEEREZEIN, LIRS ADC WREERE, —MFRIRIT R BESHIEIER B BRI,

o EHERLEAZRBRBURMRSINIRS, T 2AZKERSNERSMFZEBEDIL. HEREREREERE
BRSHHNE—E LT ERERR,

o HNNEROA M MNCIALECE DN

o BRENERNEMRADTERARUEN TS ARE— T HERR. E0NENREMANASERAETEVRIUEN
£, %40 AINO. AINT #0 AIN2. AIN3, ENHEBALAEEREN. RFHEERNBEARLEE C0G (NPO), EA
BRE AR ENRIRAES T,

11.2 % /BTG

E58%E EVM & 518 AnalogySemi $E .
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12. PACKAGE INFORMATION

The ADX111(Q) is available in the MSOP-10 and QFN-10 packages.

12.1 MSOP-10 PACKAGE

Figure 32 shows the MSOP-10 package view.

b e - c
>l —»’—‘47 ‘W/
— —_— VQ
—_— A — | ™
w —
w
Y ~1 | —
%)
| F/
B | A2
A
-
D <
y
i

Figure 32. MSOP-10 Package View
Table 24 provides detailed information about the dimensions of the MSOP-10 package.
Table 24. Dimensions of the MSOP-10 Package

SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
MIN MAX MIN MAX
A — 1.100 — 0.043
Al 0.020 0.150 0.001 0.006
A2 0.750 0.950 0.030 0.037
b 0.180 0.330 0.007 0.013
c 0.090 0.230 0.004 0.009
D 2.900 3.100 0.114 0.122

e 0.500 (BSC) 0.020 (BSC)

E 4.750 5.050 0.187 0.199
El 2.900 3.100 0.114 0.122
L 0.400 0.800 0.016 0.031

5] 0° 6° 0° 6°
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12.2 QFN-10 PRACKAGE

Figure 33 shows the QFN-10 package view.
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Figure 33. QFN-10 Package View
Table 25 provides detailed information about the dimensions of the QFN-10 package.
Table 25. Dimensions of the QFN-10 Package
SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
MIN MAX MIN MAX
A 0.500 0.600 0.020 0.024
Al 0.000 0.050 0.000 0.002
A3 0.152REF. 0.006REF.
b 0.150 0.250 0.006 0.010
b1 0.250 0.350 0.010 0.014
b2 0.200 0.300 0.008 0.012
D 1.450 1.550 0.057 0.061
E 1.950 2.050 0.077 0.081
e 0.500TYP. 0.020TYP.
L 0.300 0.400 0.012 0.016
L1 0.350 0.450 0.014 0.018
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13. TAPE AND REEL INFORMATION
13.1 MSOP-10 PACKAGE

Figure 34 illustrates the carrier tape of the MSOP-10 package.
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Notes:

1. Cover tape width: 9.5 + 0.10.

2. Cumulative tolerance of 10 sprocket hole pitch: £0.20 (max).

3. Camber: not to exceed Tmm in 100mm.

4. Mold#: MSOP-10 (3*3).

5. All dimensions: mm.

6. Direction of view: —1 ©

Figure 34. Carrier Tape Drawing (MSOP-10 Package)
Table 26 provides information about tape and reel (MSOP-10 package).
Table 26. Tape and Reel Information (MSOP-10 Package)

PACKAGE REEL/ INNER BOX/ INNER BOX CARTON

TYPE REEL QTY/REEL INNER BOX CARTON QTY/CARTON SIZE (MM) SIZE (MM)
Ms:gz_] 0 13” 3000 1 8 24000 358*340*50 430*380*390

Figure 35 shows the product loading orientation—pin 1 is assigned on the upper left corner.

Pin 1

o O O O

R

Figure 35. Product Loading Orientation (MSOP-10 Package)
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13.2 QFN-10 PRACKAGE

Figure 36 illustrates the carrier tape (QFN-10 package).
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Notes: °
1. Cover tape width: 5.5 + 0.10.
2. Cumulative tolerance of 10 sprocket hole pitch: £0.20 (max).
3. Camber: not to exceed Tmm in 100mm.
4. Mold#: QFN-10 (1.5*2).
5. All dimensions: mm.
6. Direction of view: -] (©)
Figure 36. Carrier Tape Drawing (QFN-10 Package)
Table 27 provides information about tape and reel (QFN-10 package).
Table 27. Tape and Reel Information (QFN-10 Package)
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL QTY/REEL INNER BOX CARTON QTY/CARTON SIZE (MM) SIZE (MM)
Y 7" 4000 10 4 160000 | 210%208*203 |  440*440%230

Figure 37 shows the product loading orientation—pin 1 is assigned on the upper left corner.

o O O O

i

Figure 37. Product Loading Orientation (QFN-10 Package)

Pin 1
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