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ADX112(Q)

Ulira-Small, Ultra-Low-Power SPI, 16-Bit, High-Precision SD ADC With Internal Reference and Oscillator

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

CH BODY ODR TEMP | 50760 OP. PKG.
ORDER NUMBER™ * BITS | PACKAGE (g:zri) MARK (SPS) INTERFACE | COMPARATOR SENSOR REJE(/iTION T(EI(\éI;’ OPTION
ADX112AMSOP10 2(4)| 16 | MSOP-10 3x3 ADX112 860 SPI No Yes No -40-125 | T/R-3000
ADX112QAMSOP10® 2(4) | 16 | MSOP-10 3x3 ADX112Q 860 SPI No Yes No -40-125 | T/R-3000
ADX112AQFN10 2(4)| 16 | QFN-10 2x15 112 860 SPI No Yes No -40-125 | T/R-4000
Table 2. Family Selection Guide
H BODY DR TEMP OF. PKG.

ORDER NUMBER®™ g) BITS | PACKAGE (ﬁ!ﬁ) MARK 8PS) INTERFACE | COMPARATOR SENSOR RE?SC/:%%N T(EI(\:/I;D OPTI%N
ADX111AMSOP10 2(4) | 16 | MSOP-10 3x3 ADX111 860 ’C Yes No No -40-125 | T/R-3000
ADX111QAMSOP10® 2(4)| 16 | MSOP-10 3x3 ADX111Q 860 ’C Yes No No -40-125 | T/R-3000
ADX111AQFN10 2(4)| 16 | QFN-10 2x15 111 860 I2C Yes No No -40-125 | T/R-4000
ADX113AMSOP10 2(4)| 16 | MSOP-10 3x3 ADX113 860 ’C Yes No Yes -40-125 | T/R-3000
ADX114AMSOP10 2(4) | 16 | MSOP-10 3x3 ADX114 3571 SPI No Yes Yes -40-125 | T/R-3000
ADX121AMSOP10 2(4) | 20 | MSOP-10 3x3 ADX121 3571 ’C Yes No Yes -40-125 | T/R-3000
ADX121AQFN10® 2(4) | 20 | QFN-10 2x15 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 | 3x3 ADX122Q | 3571 SPI No No Yes -40-125 | T/R-3000
ADX122AQFN10® 2(4) | 20 | QFN-10 2x15 122 3571 SPI No No Yes -40-125 | T/R-4000
ADX128AMSOP10® 2(4) | 20 | MSOP-10 3x3 ADX128 7143 SPI No No Yes -40-125 | T/R-3000
ADX128AQFN10® 2(4) | 20 | QFN-10 2x15 128 7143 SPI No No Yes -40-125 | T/R-4000
ADX125AMSOP10 2(4) | 20 | MSOP-10 3x3 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
ADX125AQFN10® 2(4) | 20 | QFN-10 2x15 125 3571 I2C Yes Yes Yes -40-125 | T/R-4000
ADX126AQFN10® 2(4)| 20 | QFN-10 2x15 126 3571 SPI No Yes Yes -40-125 | T/R-4000
ADX131AQFN10® 2(4) | 20 | QFN-10 2x15 131 440 2C Yes No Yes -40-125 | T/R-4000
ADX132AQFN10® 2(4)| 20 QFN-10 2x15 132 440 SPI No No Yes -40-125 | T/R-4000
ADX123AMSOP10® 2(4) | 20 | MSOP-10 3x3 ADX123 3571 | Daisy Chain No No Yes -40-125 | T/R-3000

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.

Note 1:

Order Number

ADX112(Q)V-Package Code
x L |

Device _ | I Package Code

(Q: Automotive Grade 1)

Version

Note 2: Available in the future.
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ADX112(})

Ultra-Small, Ulira-Low-Power SPI, 16-Bit, High-Precision SD ADC with Internal Reference and Oscillator

4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.

SCLK| 1
CS

GND

AINO

g w N

AIN1

10 |DIN

8 |vDD

7 | AIN3

6 | AIN2

Table 3 lists the pin functions.

MSOP-10 Package

9 {DOUT/DRDY

DIN

10
SCLKE 9 | DOUT/DRDY
Cs|2 8 | vbDD
GND | 3 7 | AIN3
AINO | 4 6 | AIN2

5

AIN1

QFN-10 Package

Figure 1. Pin Configuration

Table 3. Pin Functions

NAME POSITION TYPE DESCRIPTION

SCLK 1 Digital input Serial clock input
CS 2 Digital input Chip select; active low. Connect to GND if not used.

GND 3 Supply Ground

AINO 4 Analog input Analog input 0. Leave unconnected or tie o VDD if not used.
AINT1 5 Analog input Analog input 1. Leave unconnected or tie to VDD if not used.
AIN2 6 Analog input Analog input 2. Leave unconnected or tie o VDD if not used.
AIN3 7 Analog input Analog input 3. Leave unconnected or tie to VDD if not used.

Power supply. Connect a 100nF power supply decouplin
vbb 8 Supply copc:citopr)?oyGND. ® PPy Ping
DOUT/DRDY 9 Digital output Serial data output combined with data ready; active low.

DIN 10 Digital input Serial data input

© 2023 AnalogySemi Ltd. All Rights Reserved.
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ADX112(Q)

Ulira-Small, Ultra-Low-Power SPI, 16-Bit, High-Precision SD ADC With Internal Reference and Oscillator

5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 4 lists the absolute maximum ratings of the ADX112(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 \"
Digital Input Voltage DIN, DOUT/DRDY, SCLK, CS GND - 0.3 VDD + 0.3 v
Input Current, Continuous Any pin except power supply pins -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 ADX112(Q).
Table 5. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS
Electrostatic v Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001() 26000 |

. ESD
Discharge ® I 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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ADX112(})

Ultra-Small, Ulira-Low-Power SPI, 16-Bit, High-Precision SD ADC with Internal Reference and Oscillator

5.3 RECOMMENDED OPERATING CONDITIONS

Table 6 lists the recommended operating conditions for the ADX112(Q).
Table 6. Recommended Operating Conditions

PARAMETER syMBOL| MIN [ NOM | MAX [ UNITS
POWER SUPPLY
Power Supply, VDD to GND | vob | 2 | | 55 | v
ANALOG INPUTS()
Full-Scale Input Voltage Range®, Vin = Viainey - Viamny FSR See Table 13
Absolute Input Voltage VA GND | | vDD v
DIGITAL INPUTS
Input Voltage | | enD | | vbD | v
TEMPERATURE RANGE
Operating Ambient Temperature | Ta | -40 | | 125 | °C

Note 1: AINr 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 or 5.5V

(whichever is smaller) must be applied to the analog inputs of the device.

5.4 THERMAL INFORMATION

Table 7 lists the thermal information for the ADX112(Q).
Table 7. Thermal Information

PARAMETER SYMBOL MSOP-10 | QFN-10 UNITS
Junction-to-Ambient Thermal Resistance ReJa 150 119 °C/W
Junction-to-Case (Top) Thermal Resistance ReJcop) 54 60 °C/W
Junction-to-Board Thermal Resistance Ress 90 39 °C/W
Junction-to-Top Characterization Parameter Wit 3 4 °C/W
Junction-to-Board Characterization Parameter W 86 39 °C/W
Junction-to-Case (Bottom) Thermal Resistance ReJcoty 90 45 °C/W

© 2023 AnalogySemi Ltd. All Rights Reserved.
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ADX112(Q)

Ulira-Small, Ultra-Low-Power SPI, 16-Bit, High-Precision SD ADC With Internal Reference and Oscillator

5.5 ELECTRICAL CHARACTERISTICS

Table 8 lists the electrical characteristics of ADX112(Q). Maximum and minimum specifications apply from
Ta = -40°C to 125°C. Typical specifications are at Ta = 25°C. All specifications are at VDD = 3.3V, data rate =
8SPS, and full-scale range (FSR) = +2.048V, unless otherwise noted.

Table 8. Electrical Characteristics

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX UNITS
ANALOG INPUTS
FSR = £6.144V() 9
FSR = £4.096V() 7
%’S;Z‘g::\ébde 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( 17
:?n'fga;gf:(’:';”pm FSR = +2.048V 3 MQ
FSR = £1.024V 1.5
FSR = £0.512V, FSR = +0.256V 0.9
SYSTEM PERFORMANCE
Resolution (No Missin .
Codos) ( 9 16 Bits
Data Rate DR 8, 16, 32, 64, 128, 250, 475, 860 SPS
Data Rate Variation All data rates -10% 10%
Output Noise See NOISE PERFORMANCE
section
Integral Nonlinearity INL DR = 8SPS, FSR = +2.048V® 0.5 1 LSB
FSR = +2.048V, differential inputs +0.1 +1.5
Offset Error FSR = +2.048V, single-ended inputs 05 LsB
Offset Drift® FSR = £2.048V 0.002 LSB/°C
Offset Power-Supply FSR = +2.048V, DC supply variation 0.2 LSB/V
Rejection
Offset Channel Matich Match between any two inputs 0.5 LSB
Gain Error® FSR = £2.048V, Ta = 25°C 0.01% 0.1%
FSR = £0.256V 8
Gain Drift®@® FSR = £2.048V 8 30 ppm/°C
FSR = £6.144V() 8
(RQeng\CEg\rA‘/er-Supply VDD = 3.3V fo 5V 70 ppm/V
Gain Match® Match between any two gains 0.01% 0.1%
Gain Channel Match Match between any two inputs 0.01% 0.1%
At DC, FSR = £0.256V > 110
At DC, FSR = £2.048V > 105
Common-Mode CMRR | At DC, FSR = £6.144V() 100 dB
Rejection Ratio
fc|v| = 50Hz 103
fCM = 60Hz 104
TEMPERATURE SENSOR
Temperature Range -40 125 °C
Temperature Resolution 0.03125 °C/LSB
Ta = 0°C to 70°C 0.2 +0.5 oc
Accuracy Ta = -40°C to 125°C 04 +1
vs. supply 0.03125 +0.25 °C/V
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ADX112(})

Ultra-Small, Ulira-Low-Power SPI, 16-Bit, High-Precision SD ADC with Internal Reference and Oscillator

PARAMETER SYMBOL CONDITIONS MIN TYP ‘ MAX ‘ UNITS
DIGITAL INPUTS/OUTPUTS
High-Level Input Voltage ViL 0.7 VDD VDD \
Low-Level Input Voltage ViL GND 0.3 vDD \Y
\"/'grd';ege' Output Vou  |low=1mA 0.8 VDD
\L/%‘f;'égée' Output Vo  |loL=TmA GND 0.2 VDD v
Input Leakage, High Iy Vi = 5.5V -10 10 MA
Input Leakage, Low L V.= GND -10 10 HA
POWER SUPPLY
Power down, Ta = 25°C 0.65 1
Power down 3.5
Supply Current Moo o erating, Ta = 25°C 145 170 WA
Operating 300
VDD = 5V 0.9
Power Dissipation Po VDD = 3.3V 0.5 mw
VDD =2V 0.3

Note 1: This parameter expresses the full-scale range of the ADC scaling. No more than VDD + 0.3V or 5.5V
(whichever is smaller) must be applied to this device.

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

Note 3: Maximum value specified by characterization.

Note 4: Includes all errors from onboard PGA and voltage reference.
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ADX112(Q)

Ulira-Small, Ultra-Low-Power SPI, 16-Bit, High-Precision SD ADC With Internal Reference and Oscillator

5.6 TIMING REQUIREMENTS: SERIAL INTERFACE

Table 9 lists the timing requirements for the serial interface. VDD = 2.0V to 5.5V, unless otherwise noted.
Table 9. Timing Requirements: Serial Interface

PARAMETER SYMBOL MIN MAX UNITS

Delay Time, CS Falling Edge to First SCLK Rising Edge(™ tesse 100 ns
Delay Time, Final SCLK Falling Edge to CS Rising Edge tsces 100 ns
Pulse Duration, CS High tesk 200 ns
SCLK Period tscLx 250 ns
Pulse Duration, SCLK High fspwh 100 ns
Pulse Duration, SCLK Low® fsput 190 ne

28 ms
Setup Time, DIN Valid before SCLK Falling Edge toist 50 ns
Hold Time, DIN Valid after SCLK Falling Edge oD 50 ns
Hold Time, SCLK Rising Edge to DOUT Invalid tooHp 0 ns

Note 1: CS can be tied low permanently in case the serial bus is not shared with any other device.
Note 2: Holding SCLK low longer than 28ms resets the SPI interface.

5.7 SWITCHING CHARNACTERISTICS: SERIAL INTERFACE

Table 10 lists the switching characteristics of serial interface.
Table 10. Switching Characteristics: Serial Interface

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Propagation Delay Time, CS Falling Fespon DOUT load = 20pF | | 100kQ to 100 ns
Edge to DOUT Driven GND
Propagation Delay Time, SCLK Rising foom DOUT load = 20pF | | 100kQ to 0 50 ns
Edge to Valid New DOUT GND
Propagation Delay Time, CS Rising i DOUT load = 20pF | | 100kQ to 100 ns
Edge to DOUT High Impedance CSbOz 1 GND

Figure 2 shows the serial interface timing.

=% — et
Cs « « P o

tesse |<— Lfsc_m4 —>| |‘—fsPWH _’I ~—fsces
L O 4 A e e

fD|sr_’| |<— _>| |‘_10'H3'(( _’i ’ifspm fscsc —>|
- XXX KN

Figure 2. Serial Interface Timing
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ADX112(})

Ultra-Small, Ulira-Low-Power SPI, 16-Bit, High-Precision SD ADC with Internal Reference and Oscillator

5.8 TYPICAL CHARACTERISTICS

Ta = 25°C, VDD = 3.3V, FSR = +2.048V, unless otherwise noted.

250
200
2 VDD = 5.5V |
3 T 1 —
: ///
w L—
& — -X
=l
3 VDD = 2V VDD = 3.3V
® 100
4
g
oz
& 50
o)
0

50 256 0 25 50 75 100 125 150
TEMPERATURE (°C)

Figure 3. Operating Current vs. Temperature
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Figure 5. Single-Ended Offset Error vs. Temperature
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Figure 7. Gain Error vs. Temperature
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Figure 4. Power-Down Current vs. Temperature
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ADX112(Q)

Ulira-Small, Ultra-Low-Power SPI, 16-Bit, High-Precision SD ADC With Internal Reference and Oscillator

5.9 TYPICAL CHARACTERISTICS (CONTINUED)

Ta = 25°C, VDD = 3.3V, FSR = +2.048V, unless otherwise noted.
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Figure 9. INL vs. Supply Voltage Figure 10. INL vs. Temperature
55 5
QUANTIZATION NOISE NN
EXCLUSIVE 4 ALLFSR
ALL DATA RATES
45 3
ODR = 860SPS s 5
35 E/
s o 1|
£ g \\hg\voo =55V
w 25 i 0
2 u [ S
o) S 4 |—vbp=3av
2 15 =
> < 2
-3 a
O?R = ]283PT 3 VDD = 2V
5
| | 4
5 ODR = 8SPS 5
2 3 4 5 6 50 25 0 25 50 75 100 125 150
SUPPLY VOLTAGE (V) TEMPERATURE (°C)
Figure 11. Noise vs. Supply voltage Figure 12. Data Rate vs. Temperature
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ADX112(Q)

Ultra-Small, Ulira-Low-Power SPI, 16-Bit, High-Precision SD ADC with Internal Reference and Oscillator

5.10 TYPICAL CHARACTERISTICS (CONTINUED)

Ta = 25°C, VDD = 3.3V, FSR = +2.048V, unless otherwise noted.
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Figure 15. Digital Filter Frequency Response
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Figure 17. Temperature Sensor Error Histogram -40°C
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Figure 19. Temperature Sensor Error Histogram 25°C

Figure 16. Temperature Sensor Error vs. Temperature
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Figure 18. Temperature Sensor Error Histogram 0°C
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Figure 20. Temperature Sensor Error Histogram 80°C
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ADX112(Q)

Ulira-Small, Ultra-Low-Power SPI, 16-Bit, High-Precision SD ADC With Internal Reference and Oscillator

5.11 TYPICAL CHARACTERISTICS (CONTINUED)

Ta = 25°C, VDD = 3.3V, FSR = +2.048V, unless otherwise noted.
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Figure 21. Temperature Sensor Error Histogram 125°C
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ADX112(})

Ultra-Small, Ulira-Low-Power SPI, 16-Bit, High-Precision SD ADC with Internal Reference and Oscillator

6. EHNEEE
6.1 IERETEEE

Delta-sigma (AL)IEEE#EZ(ADC)E Tid REFRIE, AX ADC BN ES USMOATISSME)REE, BEEHFEF

BATIRRANHEY, LU= AAB R b SR IR R AR IR S R, TR 830K 5 $dE IR R 2 [B] AU L AR 03 SRAF = (OSR), 1@

TIEAN OSR, MIMIFE{RH HEIEERSR, ILIL ADC RYIEAEERE, AiER, SR EAMEHIEREREN, MASERER

%F’%{, ?g%ﬁﬂg%‘]%ﬁﬂgﬁ%ﬁzﬂﬁqﬁgLXFI—/I\%?@%%O NG A LR LR A A S ZENIRE, XENER
TEESFa B R

Table 11 M Table 12 2457 FHIZFE 4R, B Ta=25°C BRI NEINERFEIZTE—RAHEAIZE4EE, Table 11
BRTPRIRFAE T uVevs DRAIBVNSZIRE, EEE, UV EEREREST. Table 12 2717 A Equation |

M UVrys BITEIB R E(ENOB) IR #48, A Equation 2 MIEIZEREEITEMNERE LR RERES .

ENOB = In (FSR / Vrmsoise) / IN(2) M
Noise-Free Bits = In (FSR / Vppoise) / IN (2) )
Table 11. Noise in yVrms (UVee) at VDD = 3.3V
DATA RATE FSR (FULL-SCALE RANGE)
(SPS) +6.144V +4.096V +2,048V +1.024V +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 12. ENOB from RMS Noise (Noise-Free Bits 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 (156.17)
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 (14.41)
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)
© 2023 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 13 of 38
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Ulira-Small, Ultra-Low-Power SPI, 16-Bit, High-Precision SD ADC With Internal Reference and Oscillator

7. 1¥4035EH

7.1 #HR

ADX112(Q)2—RAE 5/ \IIMEINFE 16 (i A3 (AZ)REEEEIRER(ADC). ADX112(Q)FIEEE]HH AS ADC PI#%. MIEREE
EE . BERSH23H8 SPI ARk, ZestH &R T 2 ELEMEHEEEF RS, TE XL SR FTFRRIIMNRE
BFH2ZMAE, FUNCTIONAL BLOCK DIAGRAM B5=T ADX112(Q)LIEEIER],

ADX112(Q) ADC RIZNEEDES Vin, ER Ve VannZ E. RBRBZOBE—PESFXBR A2 FHSEN—
BFIRK AR, XMIMERIFEBINFIHRTIHAVET . MAGESSRMSZBEHITILR. KFIEKEMIEH
SEWEER R SN B ER L AR .

ADX112(Q)E Mt el FARVALIRIR T IR A E S IR T TR T, ADC RIBIBERM BN E S HIT R,
HREFEIINEEREFERT. ARSEENTBRTS, ZEAEENNEEE LRI BH KT NI ERY
AR M EERTRENR, EESRIRIRINT, ADC fEa1— /RISl /I B B s R IIaNE S ESALIRATERR
ETRZVSIRRSE, SRR LRI R BRI ST R A% IRk,

7.2 ThEEtSIREE

VDD
J
Device
Voltage
Mux Reference
AINO (O+—00— | —Q cs
1 | \ i
P i SCLK
o i \6.Bit A3 Serial
i -Bi »| Peripheral
AIN1 ' L P DIN
: ADC Interface
: i DOUT/DRDY
AIN2 )4—0\-0—0
SO [ — , , o
! i Oscillator
AIN3 O- Xo—o—o/-o:—'L Sensor

Figure 22. Functional Block Diagram
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7.3 iR
7.3.1 ZREHZE

ADX112(Q)BE&— AL E FA2s(mux), 30 Figure 23 FiR. AJLUMEMN M RIFSHHE N EDES. thsh, AINO. AINT
#AIN2 AT L5 AIN3 #HTEDNE, ZERER28H CONFIG REGISTER il MUX(2:0)ECE, MERIRESHY, ADC
B iR N iR % B8 S 2R NI FF X TE N EREEE] GND,

vDD Device

AINO % o o—

§ VDD

GND

AIN1 - ANy
VDD

% GND
AIN2 o o—e

§ VDD

GND
o— e o <
GND O_L

GND

o

AIN3

Figure 23. Input Multiplexer
MERIRMAR, REFRH G, XENBRTAEDNES; BIER, (Vane - Van) < 0, E#E] VDD 1 GND
R EE B (ESD) IR ERIF ADX112(Q)%iN. AP ESD ZiRETE, IHERBANNEX BEREE Equation 3
4B HAVEER:

GND - 0.3V < V(AINX) <VDD + 0.3V (3)
RIS M RV EBErTREE X LR M, BEANEHTEZREN RIXBERRNRREHETR2EECER(ER
Table 4).
Itesh, SEIREN ADX112(Q) E— N REARVR NI BES R MM AR E NG B_E# TR0, RS EERRK
ERRMN, BERIMIERE ZRENESHITHL
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7.3.2 RN

ADX112(Q)FERFAXBRBMAL, HPBARBZELTEBIAGHEBLUNE AN A AINy Z BIRVEBE, HWNESBIRER
IR RIFEMEFIAFIZZNZE (fvopy)e ADX112(Q)E—1 IMHz IRERIR 7S, ZiR A8 —PBRLL 4 LUF=4 250kHz
HEAHIZRAER, IMARPERNBRSFEN, WTFIMNBERME, FIRHEBAMY., XML& Figure 24 FiR. B
AR ERSEMNTNNTIRREIZE, Figure 25 /R7 Figure 24 FFIRAXENEE. EXRIFMER, FX S HG. %E
%33 Ca1 B E Vaney, Ca2 ZEEBE Viannys Ce FEBE(V e - Vann)o EREBME, S BFITH, G S2XH. AF
CaHl Co I HEBE ALY 0.7V, CeIMEEE 0V, X7 MIREN ADX112(Q)1E ANV RIRENAE R /N ERS B R. ZEBR
HFERT AT It EE BB (Zer), HF Zor= Vin/ laveraceo

— 0.7V
——CAm
Equivalent Zem
AINp © o o—0 0.7V quivalen
i Si Sz Circuit AINp
——Ce Lpiee
Sy S2
ANy © o o0—o0 0.7V AINN
fCM f(MOD) = 250kHz ZCM
- 0.7V

Figure 24. Simplified Analog Input Circuit

l—— tsampie ——

ON
S

OFF
ON
Sy
OFF
Figure 25. S and S Switch Timing

Hig NEMR2EI KRS SHEMEITERA AINe A ANy SIANFNES D5 IBNEFENTHIERRNERN, HEHNE
TURIEHESCEMEN, BRINREIREEL N 6MQ, TE Figure 24 &1, HIEENBIA Zevo
ESWANETZEIR ANe F AINNBANFEINEDESKNER, HP—MIANRIFE 0.7V, ASERZ 0.7V £I5(5
HEREEDRM, HSRELCEMILG. £ Figure 24 F1, ERWNBEIN Zorr.

SERENETNEEE, FRIFaNREGERET, S ADX112(Q)MABFI s mUEREE, X FAEESkE
FEFRYR, AJREFERE M, AMBEREPBRSINESE, ERSINREHEDIRE. ERENARRASGNILITRIEEE
FREXERR,

B HRH MR ERER MRS, Eit, WAEIEZRE. WTFAZSHNA, XFENETURE R BT,
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Ultra-Small, Ulira-Low-Power SPI, 16-Bit, High-Precision SD ADC with Internal Reference and Oscillator

7.3.3 HETZ(FSR)F LSB K/)

AR A 2R (PGA)TE ADX112(Q) AS A% BiSEHl, HEIZEERH CONFIG REGISTER FRf = MiI(PGA(2:0))ER
B, AILLEEN6.144V. +4.096V. +2.048V. +1.024V. 0.512V H1+0.256V, Table 13 BRT FSR LURABRIET LSB
Ko LSB K/NEi#E Equation 4 IR ATMAERZEREITES LN, B2, RINENBEL GBI ELECTRICAL
CHARACTERISTICS Arés HAVIR NG N BBIEFR S, WIREEAART 4V B9 VDD BIREBE, M+6.144V HEIEEE R ITFHEA
BEY BEBRBEE, FFE, EXMERT, HEBXREBRBERTHEECE (G, VDD = 3.3V BHE1EEE =
+4.096V), I ERIGHETE ADC B, XMERERKRERET —LHSER,

LSB = FSR / 2'° )
Table 13. Full-Scale Range and Corresponding LSB Size

FSR LSB SIZE
+6.144VH 187.5uV
+4.096V() 1250V
+2.048V 62.5uV
+1.024V 31.25uV
+0.512V 15.625uV
+0.256V 7.8125uV

A B EFRT ADC BERBRZIETEE. AMSMiZasHhEilEd VDD + 0.3V BYHE[E,.

R N\ EBEL A aetEd ABSOLUTE MAXIMUM RATINGS Hrés HRIIE A N FBIEFR. 405R VDD EiREERTEERY
HEIECE, MTERGHETE ADC Ui, $I90, = VDD =3.3V B FSR=4.096V B, REEMEFZA Viv=+3.3V
BIES. TRVl BERRIIERES>EXMIERL FAER 3.3V,

sEZVZIEALL VDD BIREBES—RIAHERTEFNRANREREE. 740, VDD =2V f+2.048V ERAREIEE
BERERE, AT2.048V RHERRTCERB EAEFL.

7.3.4 EEH[E

ADXT12(QEBENBEEE, ZEEFERERAINTESE, SVEBEESERENSET REEEZBHEXNZEESE
ELECTRICAL CHARACTERISTICS RYE iR EF 18 &R SE H,

7.3.5 IE%H%

ADX112(Q)E—MIiz1THE A IMHz RIS 728, RIFIRETHEINRIT . HER, ABIRZSMRENYEE
%o MEEHIERRR SHR7R R LB

7.3.6 Sl EiEEE TN L 150 5]

ADX112(Q)IRH ARz IRER, F CONFIG REGISTER H1f9 DR(2:0)iIi%#¥ 8SPS. 16SPS. 32SPS. 64SPS.
128SPS. 250SPS. 475SPS 5§ 860SPS Ay HEIREE,

ADX112(Q)FRIFLIME L NFHINIRE FK; Hlt, 1ZHEtEFF 1/ DR,
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7.3.7 BEE RS

ADX112(Q)IRIHEEMBINER R E K2R, BiTTE CONFIG REGISTER I E (i TS_MODE = 1 R/5ARELZE.
BESIERTVE 16 (IHBRERFANTH 14 UER, BIEMERSERFTI(MSB)Fiafat. X MUEF T8,

A 14 AT RTEENEER,

Table 14. 14-Bit Temperature Data Format

— 14 4L LSB %F 0.03125°C, H#UAT#HI#MEERT, W Table 14 Pk,

TEMPERATURE (°C) DIGITAL OUTPUT (BINARY) HEX
128 01 0000 0000 0000 1000
127.96875 00 1111 1111 1111 OFFF
100 00 1100 1000 0000 0C80

75 00 1001 0110 0000 0960

50 00 0110 0100 0000 0640

25 00 0011 0010 0000 0320
0.25 00 0000 0000 1000 0008
0.03125 00 0000 0000 0001 0001
0 00 0000 0000 0000 0000
-0.25 1111111111 1000 3FF8
-25 11 1100 1110 0000 3CEO
-40 11 1011 0000 0000 3B00

7.3.7.1 N EEERAFHKET

HNFIERE:

T HIAND A EEHIT. Eik

WFRRE:

BT XA X LKA 1 £ — N EREVAME, RS MSB = 1 XRS5,
a5 1-25°C| / (0.03125°C / it#%%) = 800 = 0320h = 00 0011 0010 0000

ZiEEIAME4&C: 11 1100 1101 1111+ 1 =11 1100 1110 0000

7.3.7.2 N FRIBFIRHEE

B F RN 14 (AN TR Z#E]1E, MSB=0XTES,
{5l 50°C / (0.03125°C / it#k) = 1600 = 0640h = 00 0110 0100 0000

ERYFALEIRAEE, BT MSB 2 01EZE 1. 1R MSB Z 0, IFF+#KILiE5k1L 0.03125°C BIEI3R1G4E
o AR MSB =1, WMERFREZE 1 HWFAEMERKR. ARFERFEU-0.03125°C,

T i&#&[EliE 0960h: 0960h Y MSB = 0,

0960h x 0.03125°C = 2400 x 0.03125°C = 75°C

Tl i&&[o3% 3CEOh3: CEOh A9 MSB = 1,
B 1 B4R 3CEOh = 0320h

0320h x (-0.03125°C) = 800 x (-0.03125°C) = -25°C
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Ultra-Small, Ulira-Low-Power SPI, 16-Bit, High-Precision SD ADC with Internal Reference and Oscillator

7.4 FFIHEEIRTU
7.4.1 Efifl LR

L ADX112(Q) EEBY, HITEL, 1FAEMIEMN—E5, ADX112(Q)RKETE CONFIG REGISTER HFHIFRBIIZE S
ZBEMEINEE, BINERT, ADX112(Q)EB BT HNKMTIRE, & ZOMEBFRAF TIERS, BRHRITERE
1EF i, ADX112(Q)FIEX MRS EEREXN BIRER™ BN ARE LBIAEBIIRENER. M LBRIEEMES
& 500us,

7.4.2 12{EHSE

ADX112(Q)URMIRTN 2 —1B1T: ELLEMIE R, CONFIG REGISTER FRBVIRT AL IEFE AN AR R T o

7.4.2.1 RGN

% CONFIG REGISTER AEY MODE fi[i&E 7 1 B, ADX112(Q)#HNKUTIRE, HERRIBER T ILE, XMXETRKESE

ADX112(Q)E 'R L BBERHEIANRT . RELTRUTIRE, &&EMAMN T, ADXT12(Q)FRFLXINRE, BFIR 15

N CONFIG REGISTER HHEYEEIR(SS) i, 2 SS{UBEMES, ADC B, ¥ SSUEEN 0, HIFtRERIEHR, HiRiRiE

ﬁéﬁg?iﬁ%{%lﬂ, R EBRKM EEIIERR SSUE N 1 B EVIHRBNELFZIRET, 151 0 5\ CONFIG REGISTER
YIRTVALo

7.4.2.2 EHEIET

EIESIETC(MODE (iR &/ 0) T, ADX112(Q)ESHNI TR, FR5ERG, ADX112(Q) K45 RN CONVERSION
REGISTER HIZBIF AR —xiti, EYREIRXRIET, 151 1 5N CONFIG REGISTER 7EY MODE i, Efiz3fF,

7.4.2.3 $T3HETH#ERY &= LU R AR IER

SR RmEBUEEREN, A ADC HMRFEEEEE SRS, EARUNASHERIZRHE S 1F 48T YU E— iRl
SR, BIHEXREBNAT, ARFAFEFRRBIERRFIESIZAEE W TXENA, ADX112(Q)7H 5= LA
HATEIS, B LUEIRRBVSARERIE R —RSHIRERRR, PJLUEETEINR . fltl, BUEERRIRES 860SPS Ayt
T REPIRSHY ADX112(Q) AT LARHIEH 28R/, &MITHIgsE 125 27 (8SPS)feR— /KRB X%k, MT 860SPS pyF%ik
XFBEKRL 1.2ms, ADX112(Q)TERIRAY 123.8ms FHNKETPRES. EUIECER, ADX112(Q)RIINFELINIELALIRIE
U FINFERY 17100, SRR AERR, BFITHIEE X, ADX112(Q)IRMBIRAEIERSE, REMAETLL, BRI
RIERERHOUAR RS .
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7.5 I

7.5.1 B1HEO

SPI $# & BT MM MES(CS. SCLK. DIN #1 DOUT/DRDY) 8, =ME S (TEX &R T I CSATREMLME). 1%1E 0
TIRERAR IR IR, RE S FasiEfhg &IR(F

7.5.2 |7i%(CS)

Fr i3 | HI(CS)iEEE ADX112(Q)H4T SPI iBfE. MZMEEHEF—SITRLH, IIERER. S TBESIHaFEECS
SREITE, LCSHIISAY, BTiEOEf, SCLK #7228, DOUT/DRDY# \E M, 7ELH’A T, DOUT/DRDYE:AIE
(IR AT, E7E1E 2 M85 3 BN DOUT/DRDYAITER T, EHARIRCS. LAY, DOUT/DRDYZ|BIZ 4 17 B
THLUE TR BRI A, BAT RIS THIEBEET CONVERSION REGISTER thytal T f£4, aI LUMRE
BETAE, TREOMIERIT, YERTAN, YNERRHTEREB IS ERTH BIEERR I IAANT. ZA
gt T L AAIRIR A AT A

7.5.3 SBR{TEIEH(SCLK)

BITE FR(SCLK) BB Rt 2N, AT DIN 71 DOUT/DRDYS | L EUBm AT LE ADX112(Q), BMfERANE
B, WEWRAIBEREF SCLK F7&, LUBLEERIEIMEaIEE. 1R SCLK RIFEREBF 28ms, SBITEOENM, T—1
SCLK B aa—MBEE AR, ZER IR BT ERTRAGHTIMERRES, SHTEOTHE, ®FF SCLK
FREF

7.5.4 iR\ (DIN)

$IE4 NS HI(DIN) 5 SCLK —i2F F A ADX112(Q) RIEHIE, %28 H7E SCLK TRA9177 DIN Eav%iiE, ADX112(Q)
MAIREH DIN 5| Blo

7.5.5 FiEMLTIZIERLE(DOUT/DRDY)

iR A R4 S5 | BI(DOUT/DRDY) 5 SCLK —i2fF M ADX112(Q) 1A 4% AN 5 1723 ¥4#E. DOUT/DRDY _LAYEk#E
£ SCLK L7675 o DOUT/DRDY tB F§ FHE R e i BB MR R . ST EIRESIFERE, I IZAREBF,
DOUT/DRDY B e & iz hlIZS FFsa M ADX112(Q)IRENE R, EESLEHRT, NRZEMNSEPRRIIEIE,
DOUT/DRDY7E F— k&R 4415 S (DOUT/DRDYREBF) Z A 8us BRTNSHEF, ItiFHaN Figure 26 Fimm. £
DOUT/DRDY & [B]7& B F 2 Al se A R L 4l

Cs
|
SCLK I
|

poutpRoY A2l

DIN

—>| |<—8s
[ ]

Note: CS may be held low. If CS is low, DOUT/DRDY asserts low indicating new data are available.

Figure 26. DOUT/DRDY Behavior without Data Retrieval in Continuous Conversion Mode

LUCSHEEFES, DOUT/DRDYRIABCESSMED EHirPE, LkIhAERRRT DOUT/DRDYZEHRARIEIMHLE S H S 1%
FRERAXEL, ZREAL R BEEAHFEEETSMRATUAT, 15K CONFIG REGISTER F18Y PULL_UP_EN (IR &/ 0,
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7.5.6 FUEEX

ADXT112(Q)Ffit — i HIAMERTURY 16 2R, IEAMERBNTTE 7FFFh BURH RS, TUREEMA4E 8000h Ayt
3. WTFBIHRERNES, BHIEXENBLEIK. Table 15 2457 FAEHEINE S IR L A,

Table 15. Input Signal versus Ideal Output Code

IDEAL OUTPUT CODE
INPUT SIGNAL, Vin (AINp - AINK) (EXCLUDES THE EFFECTS OF NOISE, INL, OFFSET, AND
GAIN ERRORS)
= +FS (219-1) /25 7FFFh
+FS / 21° 0001h
0 0
-FS /25 FFFFh
<-FS 8000h
Figure 27 shows code transitions versus input voltage.
Ox7FFF
Ox7FFE | |
o : |
g 0x0001 |
O 0x0000
S OXFFFF |
g |
5 :
O 0x8001 |
0x8000 |
I
Input Voltage (AINp - AINy)
215_ 1 215_ 1
-FS FS
215 215

Figure 27. ADX112(Q) Code Transition Diagram

7.5.7 $UREIEE

I FEORFELSFZIRE, ADX112(Q)MEIES NFIRERARXER, TEAETAHS, ADX112(Q)M TEERH
CONFIG REGISTER H1AY MODE {i[i%#%,

% MODE {i[ig &7 0 Al 8t B Pt itiE R, mESEmiEX T, BECSRE, S8R AsaiEit,
FERER, ¥ MODE IREN 1, FERIENXNT, FPERSGELR SS SN 1 KHFH.

RHIESEWEYT, FREYHIEREIWHNEZIRSUESR, AL, 7 UMBIEERSUET AR B OEIER T, 4
DOUT/DRDY ¥ = NRE A, REFHNZEBUES ESRFLE, BII7E DOUT/DRDY L% H33E I NG R $h iR,
DOUT/DRDY _LE#4#EH MSB(Z8 15 f)TEE— SCLK LFARF i, 7EF%i4ERM DOUT/DRDYHIHEIERY, FAIED
B H1F IR SCLK TR481723 DIN £,

ADX112(Q)iF 1R T ER— iR L MARNEZCRREF T BN e, — N EENIUETRARRR 32 f(H 6
BB FFaHIERIEA) T 16 MI(N Y CSE IR B R KA RIFKEFoY#FER)4H K.
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7.5.7.1 32 (U HUEEiNEEE

— 32 UBUEERARPHNEERN N F AR : MPFHATRRER, FINRPFTAT CONFIG REGISTER [E]
3o IREBEIRASTIREN MSB,

90 Figure 28 Fiii, E— MERBIEAMAXE ANHER Config FF2818E. NRAE, AEEREARNRIFEIEN—
X Config 78818 &, FA/=F DIN 5|BMRIFAET (A Figure 29 PR )T ABNEFEA TS, MIRTEEER
Config Hfzas, WAEBEMELHMAERNFR DIN 5IHMRE AREBFHBEF. £ 32 (IFHERNR N FTHREANNEE
BErRHGREER—FARNEER N F T REEEE,

CsS
| 1 9 17 25
SCLK I
T
DOUT/DRDY M(: | A DATAMSB X DATALSB X CONFIG MSBY CONFIG LSB Y |«— Next Data Ready
DIN ACONFIG MSBX CONFIG LSB X CONFIG MSBX CONFIG LSB )\

Note: CS can be held low if the device does not share the serial bus with another device. If CS is low, DOUT/DRDY
asserts low indicating new data are available.

Figure 28. 32-Bit Data Transmission Cycle with Config Register Readback

Cs
! 1 9 17 25
SCLK l s S e
o
DOUT/DRDY M[ ] A DATAMSB X DATA LSB X CONFIG MSBX CONFIG LSB Y |«— Next Data Ready
DIN ACONFIG MSBX CONFIG LSB )

Note: CS can be held low if the device does not share the serial bus with another device. If CS is low, DOUT/DRDY
asserts low indicating new data are available.

Figure 29. 32-Bit Data Transmission Cycle: DIN Held Low

7.5.7.2 16 (U HHIEEEEER

NRAFELEIRECEF 7 5UE, ADX112(Q)* MRt 7 UTEARRERY 16 (I #iEEHAHANE S M, 90 Figure 30 Fr
o A, CSUATESE 16 1 SCLK FfEHIE. KCSIRENSBFAIEE SPI 0, T—RCSTIREY, HIBFLHEE
— SCLK AR SHRIE PR ERER I8, 1R DOUT/DRDY7EHIEIC R IGET ARET, MIFRE K EEHA
AR, SN, W5 DOUT/DRDY NEET, MIEEEI— M #iEE A RNERSER,

=3 — —
I 1 9 ] 9
sck | LA R
]
DOUTDRDY M'C ] A opaamss X paase X »—— | [ patamss X DATALB X »—
DIN ACONFIG MSB X CONFIG LSB ) ACONFIG MSB X CONFIG LSB )

Figure 30. 16-Bit Data Transmission Cycle
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8. REGISTER MAP

The ADX112(Q) has two registers that are accessible through the SPI interface. The CONVERSION REGISTER
contains the result of the last conversion. The CONFIG REGISTER allows the user to change the ADX112(Q)
operating modes and query the status of the devices.

8.1 CONVERSION REGISTER [RESET = 0000H]

The 16-bit CONVERSION register contains the result of the last conversion in binary twos’ complement format.
Following power-up, the CONVERSION register is cleared to 0, and remains 0 until the first conversion is
completed. The register format is shown in Table 16.

Table 16. CONVERSION Register

15 14 13 12 11 10 9 8
D15 D14 D13 D12 D11 D10 D9 D8
R-0h R-0h R-0h R-0Oh R-0h R-Oh R-0Oh R-0Oh
7 6 5 4 3 2 1 0
D7 D6 D5 D4 D3 D2 D1 DO
R-0h R-0h R-0h R-0Oh R-0h R-Oh R-0Oh R-0Oh
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 17. CONVERSION Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
15:0 D(15:0) R 0000h | 16-bit conversion result
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8.2 CONFIG REGISTER [RESET = 058BH]

The 16-bit CONFIG register can be used to control the ADX112(Q) operating mode, input selection, data rate,

full-scale range, and temperature sensor mode. The register format is shown in Table 18.

Table 18. CONFIG Register

15

14

| 13

12

11

10 |

8

SS

MUX(2:0)

PGA(2:0)

MODE

R/W-0h

R/W-0h

R/W-2h

R/W-1h

7

6

| 5

4

3

2|

0

DR(2:0)

TS_MODE

PULL_UP_EN

NOP(1:0)

Reserved

R/W-4h

R/W-0h

R/W-Th

R/W-1h

R-1h

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

Table 19. CONFIG Register Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

15

SS

R/W

Oh

Operational status or single-shot conversion start

This bit determines the operational status of the device. The
operational status 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 (default).

14:12

MUX(2:0)

R/W

Oh

Input multiplexer configuration

These bits configure the input multiplexer.
000 = AINr is AINO and AINy is AINT (default).
001 = AINr is AINO and AINx is AIN3.

010 = AINr is AINT and AINn is AIN3.

011 = AINr is AIN2 and AINx is AIN3.

100 = AINr is AINO and AINx is GND.

101 = AINr is AINT and AINx is GND.

110 = AINr is AIN2 and AINx is GND.

111 = AINr is AIN3 and AINx is GND.

11:9

PGA(2:0)

R/W

2h

Programmable gain amplifier configuration

These bits configure the programmable gain amplifier.
000 = FSR is +6.144Vm

001 = FSR is #4.096Vm

010 = FSR is £2.048V (default)

011 =FSR is £1.024V

100 = FSR is £0.512V

101 = FSR is £0.256V

110 = FSR is £0.256V

111 = FSR is £0.256V

MODE

R/W

Th

Device operating mode

This bit controls the ADX112(Q) operating mode.
0 = Continuous conversion mode

1 = Power-down and single-shot mode (default)

Page 24 of 38 | www.analogysemi.com

Public © 2023 AnalogySemi Ltd. All Rights Reserved.



ADX112(})

Ultra-Small, Ulira-Low-Power SPI, 16-Bit, High-Precision SD ADC with Internal Reference and Oscillator

BIT FIELD TYPE RESET DESCRIPTION

Data rate

These bits control the data rate setting.
000 = 8SPS

001 = 16SPS

010 = 32SPS

011 = 64SPS

100 = 128SPS (default)

101 = 250SPS

110 = 475SPS

111 = 860SPS

Temperature sensor mode

This bit configures the ADC to convert temperature or input signals.
0 = ADC mode (default)

1 = Temperature sensor mode

7:5 DR(2:0) R/W 4h

4 TS_MODE R/W Oh

Pullup enable

This bit enables a weak internal pullup resistor on the DOUT/DRDY
pin only when CS is high. When enabled, an internal 400kQ resistor
3 PULL_UP_EN R/W 1h connects the bus line to supply. When disabled, the DOUT/DRDY pin
floats.

0 = Pullup resistor disabled on DOUT/DRDY pin
1 = Pullup resistor enabled on DOUT/DRDY pin (default)

No operation

The NOP(1:0) bits control whether data are written to the Config
register or not. For data to be written to the Config register, the
NOP(1:0) bits must be '01'. Any other value results in a NOP
command. DIN can be held high or low during SCLK pulses without
2:1 NOP(1:0) R/W 1h data being written to the Config register.

00 = Invalid data, do not update the contents of the Config register.
01 = Valid data, update the Config register (default).

10 = Invalid data, do not update the contents of the Config register.
11 = Invalid data, do not update the contents of the Config register.

Reserved
0 Reserved R Th Writing either 0 or 1 to this bit has no effect.
Always reads back 1.

Note: No more than VDD + 0.3V must be applied to this device.
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9. M5

P

IR ABER RIS B2 AnalogySemi A4 #ISERI—ER4Y , AnalogySemi RRIEE AR S22
%, AnalogySemi NEFEREHEAHRTESMIINER. B NIIEMMIRAI]89&H 525 L

HiARSiThAEE.

9.1 AR

ADXT112(Q)2—mH5ER 16 {iI AZ ADC, RHFZEMINGE, FAIBURE L ARBLENNE, SESMEEFRE

MHERKER, UTEDEE TESWER TER ADX112(Q)M RGN,

9.1.1 RITIEOEE

ADX112(Q)RI EE SBTHEIEREN Figure 31 P,

Microcontroller
or
Microprocessor
with SPI Port

Device |10

DIN

E AINO AIN2 E

AIN1

a

I

L

I] SCLK  DOUT/DRDY EJ vop
E cs VDD E%
E GND AIN3 E

1

Inputs Selected
from Configuration

Register

Figure 31. Typical Connections of the ADX112(Q)

RZHIIEHIZE SPI SMgERRI LIS ADX112(Q)EEE R, Z#EM7E SPI &R 1 Fiafs, Hf CPOL = 0H CPHA = 1,
£ SPIRIL 1 T, SCLK =R NREF, #ENE SCLK LA aEahaiEey; HIEHEMMMANE SCLK TREAHIFEIR
B, B ADX112(Q)* A1) SPIBEMINEIFMAER, EEM TIMING REQUIREMENTS: SERIAL INTERFACE #8430

AT IR RIKR TR E 50Q BIERLURMH—EERFRIPE—MRFNME. BIUEEAREFE SPI iF
BN, EAXEFINIREREEBEUNREFESE L FENSAFEBRAURIEEES

ADX112(Q)M e E N AFEESERT EAEENRARNED R(FIINABBAAEER), RE ADX112(Q)R LU
BRENEENES, BETEN5IH LR ESD RIFZRE, ZRHFLETEE—RAREZABE, SHNBIEREE
R TFHIEBER, XEZREZF@UPLLE ESD M3 HER EAHT,
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92.1.2 AF&EH 6PI0 ixO

AZE IR E 2GR RIZRN /A (/0)3 50, ATLERAPREIRE NS L. R SPIEH28FrI A, AILL
¥ ADX112(Q)iE#£EI GPIO 5|BIFRIA SPI B2kl £ GPIO SIHIZERY SPI # O RF R 5| HIECE Joe it N sl
Wito IESh, WISR SCLK L RFEFHREEFHET 28ms, MBS, XMIEREHRE GPIO s AETS IR (kR 2 8118
i 28 ZFPAY SCLK Bk,

92.1.3 1RAGENISH

RINBNERERTBR: 5%, REIXRFEIEFREENRE; X, BOINIRERRNNEN—E7,
MNFEARFERSE, MRKBSIANTURELIE, MSHIES. HRNESHIIMEDEST ADC REMEK (IR
REFMR)N—F0, MRRERE, XEMRDEBINEIHHMAELRRABIIAER, RFRFMEN—F, BF
TSR ERRIER RN IR IR EREES, BMHNBEKIZRRR(fmony), ¥ Figure 32 FiiR. mnXifiKasnnn &= 8 MR
ME S HIRERRAE —EMENMFISKBEURT ISR, MANESPEE T EGIZS MR (R MHa R R
RPEBHATRFBESEIRBRITE, FRIFRIMNIEINIEKIEZ =R

Magnitude
Sensor
signal
Unwanted
Unwanted Signals
Signals
T T } T t -
Output foony/2 fowory  Frequency
Data Rate
Magnitude

Filker
//,///'/ Aliasing of -
7 Unwanted Signals

/// |
I

I

I

I

T |

I

Il

t
Output fonony/2 famony  Frequency
Data Rate

Magnitude

External
Antialiasing Filter

t 0
Output fvony/2 famony Frequency
Data Rate

Figure 32. Effect of Aliasing

WEERSEES AR EEHRE; HIdl, RBEPEEUNERER, EXMERT, SfEM AL ADC B, FRSEEST
ZREMOET, 8%, AERSTANNVABRENNEMRFEAIERESEET . RRAAMMRNERE—ME
TEIRAIR, FREEATHL(EMI)E ST SATIL(RFI)IR D I BEF= £ SNBSS, FIUNMNEBYEBNIAFH. 55— MR JREE LB
MEMBFE SR NFET IR BERIR(PCB)AH, B NIEKE B T HFEFMNELERNTFENE S,

—M AR RC)IEKEFB(FEAZHIER P)EUTEHFES, BFEENRIMEREIT RIS ARIERENIKF, B8
BRT, L fvony/2 IESEZRRBEIRT ADC AERIEER KT, ADX112(QRIHARFIEKEFFESRAEI—E
B, IS, REDENBEREE/N\TRIRAMERERES. AL, EREIEIRIGE N BUEER 10 FL ER—H RC
BREEEERARRITHNRIFER.
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9.1.4 BN

B ADX112(Q)ERMENMA, Bz LUNEN N RIHES, Figure 33 BR T RIREES . ADX112(Q)EE
NBENE, HEREE MUX BN FitlIE8 N@E. FAEIRIE CONFIG REGISTER FBYIEFEM—MaNFIRHEL
2. BIRSSHYEER LM OV ZIEERBIRE+FS, LURIRE . FEEXIZERIENMAEE, EA ADX112(Q) R ez
M FHBIERE. ADXT112(Q)EMNEERFRRELIEE.

ADX112(Q)1RH+FS NEDMNBETEE, A, Figure 33 HETRAIRIHEBEEINEEA ADX112(Q) FS BIARBEEEN
E—%, RARZIFEED BN, BAREAT FSSEEN—F, FIUSER—UDHER, NREREREME, Bl
ReJgefEAENEE. ENEERAREMT KT ADC NEISERE, FHiRM T W HRIZERIERR R

VDD

Device 10

DIN

1 |scLk DOUT/DRDY | 9
2 |Cs VDD | 8
3 |GND AIN3 | 7 L o
4 | AINO AIN2 | 6

5]
| L

Inputs Selected
from Configuration
——— O | Register

Note: Digital pin connections omitted for clarity.

Figure 33. Measuring Single-Ended Inputs
ADX112(Q)IX &1+ AT AINS BT IFRE LK E AR EFNNEMNAH S, AINO. AINT I AIN2 #ETLIAEITF AINS
BHITNE, FULEED, ADX112(Q)AJLUERA AIN3 fFARESRATLIE, XihaENiRs T RinEcERN T AER,
795 GND <Vns < VDD BRI AFHRERDBE; BE, MEHHEERERR,
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92.1.5 EIEZMSE

SR Z ADX112(Q)IZEEZEISE SPI 246, SCLK. DIN #1 DOUT/DRDYR] LUEE A & A IE(CS) N FE1 %
¥ SPI BYigE. BAIABRT, 2 ADX112(Q)RICSE ST, DOUT/DRDY#55 LA LHIZE VDD, LttIhRESERLE
DOUT/DRDY7E FE M F chH S BRI HI s M N imR I %, W1 CONFIG REGISTER H7RY PULL_UP_EN g & /9
0, NMHCSHEMASHETHS, DOUT/DRDYS|IFIHN=SER, HCSHZETH, ADX112(Q)% %7E DOUT/DRDY LA
HH EIERLEE BR o TR R AR 2 M RY, A 7 I IR R A1 M ADX112(Q)EE A, AR LUEERRFCSIREI ADX112(Q).
HCST R FAY, DOUT/DRDY5 RIS BNIXEN A S FE T E R Fo 405 DOUT/DRDYZFEIRCS EZER, NHATEHHE
YERIBERY S . SN5R DOUT/DRDY4 L=, MKBHIBIERIA, ADX112(Q)R[OIR/FIRINAELIER, 7] LIFEM
ADXT12(Q)t0ZRB IR, TFEOBUERIS, NRELMIRCRAEEMIERRAA, NESHHE SPI FHZal, %
B AT ELR,

Microcontroller
or —
Microprocessor
Device 10 | DIN
50Q
SCLK —VW—e——]— 1 |SCLK DOUT/DRDY| 9
50Q __
DIN —AAN—TT—9 2 [CS VvDD| 8
50Q
DOUT L AAA—T—8 3 |GND AIN3| 7
50Q
=& 4 |AINO AIN2| 6
Cs1 —VW—"-] AINT
50Q 5
CS2 —\V VNV
|
/_/ Device 10 | DIN
1 [SCLK DOUT/DRDY| 9
2 |Cs VDD| 8
3 |GND AIN3| 7
4 [AINO AIN2| 6
AIN1
5

NOTE: Power and input connections omitted for clarity.

Figure 34. Connecting Multiple ADX112(Q)
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2.1.6

(AR

Figure 35 FRVRIEEIZ R T —MIREFS, HRESEIREMMIEHIeE 22 I08E UM ADX112(Q)IRENZ4R15:EL
FREHIDZ R, B0, FRIABY CONFIG REGISTER I EWEX AR MHIRE N FSR = £0.512V. ELILIRIR T 64SPS %1

B,
INITIALIZE DATA CAPTURE POWER DOWN
Power up; Wait for supplies to settle to o
nominalto ensure power-up reset is complete; Wait for DOUT/ Take CSlow
Wait for 500us DRDY to transition

Configure microcontroller SPI interface to SPI
mode 1 (CPOL=0, CPHA = 1);

h 4

If the CS pin is not tied low permanently,
configure the microcontroller GPIO connected
to CS as an output;

Configure the microcontroller GPIO connected
to the DRDY pin as a falling edge triggered
interrupt input;

Set CSto the device low;
Delay for minimum tycssc)

Write the config register to set the device to
FSR = +0.512V, continuous conversion
mode, data rate = 64SPS

Clear CSto high to reset the serial interface

+

low

YES

Delay for minimum tycss

Take CS low

N

Set MODE bit in config register to '1'
o enter power-down and single-shot
mode

Delay for minimum tycsscy

Read out conversion result
and clear CSto high before
DOUT/DRDY goes low again

Clear CSto high

Figure 35. Pseudo Code Example Flow Chart
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9.2 BRI F

Figure 36 R 7 AN SHEEREE R EIT/ 2R MR IR IEE A B ENERFNERER, FFABMBIN, H—
FENIMIBERERELME. —MEE. FUBERKSNEREMER S,

33V
3.3V GND 0.1uF
= I M
RPU R I CCMA —
MQ DEFA 0.1pF ~
AINO VDD
Device
Voltage Reference
+256mV FSR
SCLK
GND GND i 16-bit Digi:]orl]lgil’rer Cs
AZADC Interface DOUT/DRDY
DIN
. Temperature
Oscillator Sensor
GND

I=O

Figure 36. Two-Channel Thermocouple Measurement System
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10. EHR{HEERE

BERHRER IR VDD KN RIS F B,

10.1 BB;FHIF

£ VDD RRERFFHFAL 500us, AEBS5REEEUTHR LBEMTRE,

10.2 HB;5 %18

RV rEIREARN FLEMREMREIFEEE. VDD UAERZED 0.1uF BRI EM, W Figure 37 FizR. 0.1uF ZEK
BB astRfit ADX112(Q)4% AT FEIRFT TR RIBRBY SO L ENINE R (EFMRIAIERE, KRB R BNEER AR TE
RS IMBGIE, BN AB NS EEKEBMEESR)MER(ESLFENZ REAEM A BAF(MLCC)RELI BIREMBN,
NTIFEEHBHORS, WA TESRERRRNRS, BREAIIISERRERIEMS M REIRELBRNARS
BEN]. HEMERZ MIILAIRMEBABER, BT EMENEE.

VDD
Device 10
| DIN ]
1 |SCLK DOUT/DRDY| 9
2 [CS VvDD| 8
I 3 |GND AIN3| 7 - 010
= [ ]amo anz[ 6] 1
AIN1 B
5

Figure 37. Power Supply Decoupling
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11. %65
11.1 %BEIEH

BNFE RN B 4B (75 B ENR) BB ER R (PCB) By R AR IR 1T LB, IWRRICEBE EARE /B RAEINA M (5190 ADC. 1]
Rag. B8, WIRFLRE(DAC)MIEIN MUX) S8 FB+ (Flaniizhlas. EarmiziZiE1%&(CPLD). -l JE5!
(FPGA). SSM(RF)YAL 2. B EBITEL(USB) IR BN XI3[EER). Figure 38 iR T — P RIFNTHRE A, BA
Figure 38 feft 7 —PMRIFHITHMERD], BEMNARIKREREN TARABRJLARIR. T PCB HhiSsEHER R
IR—L=8. EER, REEEGEMITHNE—RR, EEAEMRINAFHTIRITIBIIRZFAEE,

Ground Fill or '%_ 5 Ground Fill or
Ground Plane 20 Ground Plane
2 2 Supply
=) .
25 Generation
O— Signal §0 ||
Conditioning
) — . I — Interface
(RC Filters Device Microcontroller | | Transceiver
and = — —_—

( ) Ampilifiers) ;Qg Connector
= or Anfenna
g2

O Ground Fill or 23 Ground Fill or

Ground Plane g0 Ground Plane

Figure 38. System Component Placement

NAER D BRRINS F IR R ERAE T RE(REXN TRREERR, XMETEERFEZEN). B8, TREAMHHN
PCB XiZiFR{EASC ORI MIE RN TSRIMREMEREXER, WRAAEBNRZERA D FRVRF IR T,
BERBNTmERE—E, FRAERIRE. WERAUEREMAMBFR A, ] LURNERIMNYE LUE
1t PCB E£kThtk, MEIRFEIEPILURL EMI AN RFI [B]E,

EERZIBWHF AN, LHENINED, EAERATR AR RIABE, b, REFEERFITHIELFIIRMXIN
BUEER, HEtR XL ELAMEERBRNT ML, RFROERABERERAIEFIIRFRENZMRRGE. NRF
HAZEEEMER AR A, XEBRA R ELREIRRIERE, MMT IR, R REZREINERNFMmEL ADC
EERNEMERRF 2,

WAL ESR ME AR R BIRS FISEKEM, SRERBNREVUERRAIERFEILEIRSIM, ZiKEAREMN
EROIRRETER, ULMREEE, BRERBECAIZRER T, ARREBIRSIM, EEREEM.
BEEDERNEMNBACATRANRUED A ARE— N ERR, EDBAVARESHREN, KRFNEEILFBERRE
COG(NPO), BEAREMRMEMMEIEETE, PIREAEBRMNEZBEEKE, UEBAREN K. RBEEL
AN, FAUERBERKRELRRE IR AIIERE,

11.2 BETH

F5%E EVM 5 &1 AnalogySemi & & #.

© 2023 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 33 of 38



ADX112(Q)

Ulira-Small, Ultra-Low-Power SPI, 16-Bit, High-Precision SD ADC With Internal Reference and Oscillator

12. PACKAGE INFORMATION

The ADX112(Q) is available in the MSOP-10 and QFN-10 packages.

12.1 MSOP-10 PACKAGE

Figure 39 shows the MSOP-10 package view.

- Y

]
|

\
/

E1

| A2
A
-
D <
A
ORI
Figure 39. MSOP-10 Package View
Table 20 provides detailed information about the dimensions of the MSOP-10 package.
Table 20. 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

0° 6° 0° 6°
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12.2 QFN-10 PRACKAGE

Figure 40 shows the QFN-10 package view.

Figure 40. QFN-10 Package View

e
1
N9 I o [ N1
A
L
y I
v
= ] =
A
v
N6 I | Na QS
A A
bl
Top View
Bottom View
<
R A
L A
<

Table 21 provides detailed information about the dimensions of the QFN-10 package.
Table 21. 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 1.5650 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 41 illustrates the carrier tape of the MSOP-10 package.

8002010 0.25:0.02
« - —
]
+0.10 0
400:0.10 2.000.05 1907 =
Be—
Y
A
@ o |6 & 6 O ® | ® ,
8
) ) g 3.30£0.10
co {
39 3 Y
: ! LT3 o
2o 5 ) 0 0 fh
220 A
y
1.50 3% Bt || 150010
<320 gomax B-B
SEI |
5.20£0.10
AA
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: —] ©

Figure 41. Carrier Tape Drawing (MSOP-10 Package)

Table 22 provides information about tape and reel (MSOP-10 package).
Table 22. Tape and Reel Information (MSOP-10 Package)

PACKAGE REEL/ | INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | caArTON | STY/CARTON | “gi7e vy SIZE (MM)
Msgz-w 13 3000 1 8 24000 358*340*50 |  430*380*390

Figure 42 shows the product loading orientation—pin 1 is assigned on the upper left corner.

O O O O

i

Figure 42. Product Loading Orientation (MSOP-10 Package)

Pin 1
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13.2 QFN-10 PRACKAGE

Figure 43 illustrates the carrier tape (QFN-10 package).

l4—2+0.05—p}4¢———A4+0. ——] 40— f,e
8 '
_ Y
=
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\ H
/ 3 —» ‘4— 0.2+0.03
1.7£0.08—] l— Il
f
O 2
3
o
+l
R
o

Notes:

1. Cover tape width: 5.5 + 0.10.

2. Cumulative tolerance of 10 sprocket hole pitch: £0.20 (max).
3. Camber: notto exceed Tmm in 100mm.

4. Mold#: QFN-10 (1.5*2).

5. All dimensions: mm.

6. Direction of view: -] (©)

Figure 43. Carrier Tape Drawing (QFN-10 Package)
Table 23 provides information about tape and reel (QFN-10 package).
Table 23. Tape and Reel Information (QFN-10 Package)

PACKAGE REEL/ | INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | cArtON | STY/CARTON | “gi7e vy SIZE (MM)
s 7" 4000 10 4 160000 | 210%208*203 |  440*440%230

Figure 44 shows the product loading orientation—pin 1 is assigned on the upper left corner.

O O O O

I B

Figure 44. Product Loading Orientation (QFN-10 Package)

Pin 1
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