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Note: SPI is a trademark of Motorola, Inc.

© 2023 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 1 of 39



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

BODY OP.
CH ODR TEMP | 50/60 PKG.
(1)
ORDER NUMBER (| BTS | PACKAGE (iﬁ) MARK | oo | INTERFACE | COMPARATOR | ¢iXie® | pe i T(EI\C/I;’ OPTIAN
ADX112A
ADXT12AMSOP10 [ 24) | 16 | MsOP-10 | 3x3 | ADCI2A | ge0 SPI No Yes No | -40-125 | T/R-3000
ADX112Q
ADX112QAMSOP10 | 2(4)| 16 | MSOP-10 | 3x3 860 SPI No Yes No | -40-125 | T/R-3000
XXXXXX
ADX112AQFN10 204)| 16 | @10 | 2x15 ‘X‘)f)’(\ 860 SPI No Yes No | -40-125 | T/R-4000
Table 2. Family Selection Guide
BODY OP.
CH ODR TEMP |  50/60 PKG.
(1)
ORDER NUMBER G |BTS [PACKAGE | size MARK | o0 | INTERFACE | COMPARATOR | griieo | peseinion | TEMP | option
(mm) (&)
ADX111A ,
ADXTITAMSOPIO | 2(4) | 16 | MSOP-10 | 3x3 | ADX0A | 860 rC Yes No No | -40-125 | T/R-3000
ADX111Q .
ADX111QAMSOP10  [2(4) | 16 | MSOP-10 | 3x3 860 rC Yes No No | -40-125 | T/R-3000
XXXXXX
ADX111AQFN10 204y | 16 | @FN-10 | 2x15 ‘X‘)z;‘ 860 C Yes No No -40-125 | T/R-4000
ADX113A .
ADXTISAMSOP10  [2(4) | 16 | MsOP-10 | 3x3 | ADFUSA | a6 rC Yes No Yes | -40-125 | T/R-3000
ADX114A
ADXTI4AMSOPIO | 24) | 16 | MSOP-10 | 3x3 | ADXII9A | 3571 SPI No Yes Yes | -40-125 | T/R-3000
ADX121A .
ADXI2IAMSOPIO | 24) | 20 | MSOP-10 | 3x3 | A2XI2A | 3571 C Yes No Yes | -40-125 | T/R-3000
ADX121AQFN10®  |2¢4) | 20 | QFN-10 | 2x 15 ‘Xz):)’(" 3571 rC Yes No Yes | -40-125 | T/R-4000
ADX122AMSOP10 | 2(4)| 20 | MSOP-10 | 3x3 A)'?)’(‘):i)?(“ 3571 SPI No No Yes | -40-125 | T/R-3000
ADX122QAMSOP10 | 2(4) | 20 | MSOP-10 | 3x3 | ADX122Q | 455 SPI No No Yes | -40-125 | T/R-3000
XXXXXX
ADX122AQFN10® | 2(4)| 20 | QFN-10 | 2x15 ‘)(2;)':‘ 3571 SPI No No Yes | -40-125 | T/R-4000
ADX128AMSOP10? | 2(4) | 20 | MSOP-10 | 3x3 A)'?)’(‘)gi’* 7143 SPI No No Yes | -40-125 | T/R-3000
ADX128AQFN10®  |2¢4) | 20 | QFN-10 | 2x 15 ‘)(2)?)’(" 7143 SPI No No Yes | -40-125 | T/R-4000
ADX125AMSOP10 2(4) | 20 | MsOP-10 | 3x3 A)'?)’(‘Kf(’* 3571 C Yes Yes Yes | -40-125 | T/R-3000
ADX126AMSOP10 | 2(4)| 20 | MSOP-10 | 3x3 A)'?))(():)z(;’* 3571 SPI No Yes Yes | -40-125 | T/R-3000
ADX125AQFN10® | 2(4)| 20 | QFN-10 | 2x 15 ‘)(2;)? 3571 C Yes Yes Yes | -40-125 | T/R-4000
ADX126AQFN10?  |2¢4) | 20 | QFN-10 | 2x 15 ‘Xz)g’(* 3571 SPI No Yes Yes | -40-125 | T/R-4000
ADXI31AQFN10®  |2¢4) | 20 | QFN-10 | 2x 15 ‘)(3)2)’(" 440 rC Yes No Yes | -40-125 | T/R-4000
ADX132AQFN10®  [2(4)| 20 | QFN-10 | 2x15 ‘)(3’)?)’(* 440 SPI No No Yes | -40-125 | T/R-4000
2 ADX123A . .
ADX123AMSOPT0® | 2(4) | 20 | MSOP-10 | 3x3 | A2 | 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.
3. "XXXXX": For internal use.
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ADX112(Q)

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

Note 1:

Order Number

ADX112(Q)V-Package Code
| L |

Device __ | I Package Code

(Q: Automotive Grade 1)

Version

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

Ulira-Small, Ultra-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

MSOP-10 Package

Table 3 lists the pin functions.
Table 3. Pin Functions

9 {DOUT/DRDY

DIN
10
scik | 1) 9 | pour/oRDOY
cs| 2 8 | vbD
GND | 3 7| AIN3
AINO | 4 6 | AIN2
5
AINT

QFN-10 Package

Figure 1. Pin Configuration

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
vbD 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

Page 4 of 39 | www.analogysemi.com
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ADX112(Q)
Ultra-Small, Ulira-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 \"
Input Current, Continuous Any pin except power supply pins -10 10 mA

Operating ambient, Ta -40 125
Temperature Junction, T, -40 150 °C
Storage, Tsqg -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 Chargea-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(Q)

Ulira-Small, Ultra-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 [sSYMBOL| MIN [ NOM | MAX [ UNITS
POWER SUPPLY
Power Supply, VDD to GND | voD | 2 | | 55 | v
ANALOG INPUTS()
Full-Scale Input Voltage Range®, Vin = Viainey = Vanny FSR See Table 13
Absolute Input Voltage VA GND | | vDD v
DIGITAL INPUTS
Input Voltage | | eonD | | voDp | v
TEMPERATURE RANGE
Operating Ambient Temperature | Ta | -40 | | 125 | °C

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 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

Page 6 of 39 | www.analogysemi.com Public
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ADX112(})

Ultra-Small, Ulira-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
%’F:‘;Z‘é’::\ébde Input FSR = +2.048V 6 MQ
FSR = +£1.024V 5
FSR = £0.512V, FSR = +0.256V 6
FSR = +6.144VD 26
_ ) FSR = +4.096V() 17
Differential Input FSR = 2,048V 3 MQ
Impedance
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 PEIIQFORMANCE
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 205 LS8
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 Match 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
g;g‘cﬁg:e"supp'y VDD = 3.3V to 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  |AtDC, FSR = £6.144V() 100 dB
Rejection Ratio
fcm = 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 oo
Accuracy Ta = -40°C to 125°C 04 +1
vs. supply 0.03125 +0.25 °C/V

© 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

PARAMETER ‘ SYMBOL CONDITIONS MIN TYP MAX UNITS
DIGITAL INPUTS/OUTPUTS
High-Level Input Voltage Vi 0.7 VDD VDD \
Low-Level Input Voltage Vi GND 0.3 vDD \Y
Ug:‘o'gege' Output Vou  |low=1mA 0.8 VDD
\L/%‘fﬁgée' Output Voo  |loL=1mA 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 oo 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: Bestit INL; covers 98% of full-scale.

Note 3: Maximum value specified by characterization.

Note 4: Includes all errors from onboard PGA and voltage reference.

Page 8 of 39 | 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

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 fsces 100 ns
Pulse Duration, CS High tesn 200 ns
SCLK Period fscLk 250 ns
Pulse Duration, SCLK High fspwh 100 ns
Pulse Duration, SCLK Low® - 199 ne

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

Note 1:

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

CS can be tfied low permanently in case the serial bus is not shared with any other device.

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Propagation Delay Time, [ 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.

J— I 1,
s § P
—+ tessc [+— " fsei . —>| |‘—fspwr4 —’I ~—fsces
SCLK
fDlsr_’I |<— _’l |'_1D|H)(( —>| tspwi tscsc —>|
o T XXX N
._’ tffcsoo? __________________ o |‘— toopp I‘_ 1D° ‘ - J".'CSDOZ
pour == o X X! . X i

Figure 2. Serial Interface Timing
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ADX112(Q)

Ulira-Small, Ultra-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.
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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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Figure 7. Gain Error vs. Temperature
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Figure 4. Power-Down Current vs. Temperature
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Figure 6. Differential Offset vs. Temperature
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Figure 8. Gain Error vs. Supply Voltage
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ADX112(Q)

Ultra-Small, Ulira-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.

40 5
30 4
20 3
FSR = 1.024V
2
10 I T
y FSR = £0.256V | g
2 0 | I S 0 VDD = 3.3V — —]
2 ¢ 3
z 10 FSR = +0.512V R
-20 - B e L—
VDD = 5.5V
30 FSR = +2.048V -3
\ =x/.
-40 — 4
-50 5
2 3 4 5 6 50 25 0 25 50 75 100 125 150
SUPPLY VOLTAGE (V) TEMPERATURE (°C)
Figure 9. INL vs. Supply Voltage Figure 10. INL vs. Temperature
55 5
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35 ;
s o 1|
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w 25 i 0
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| | 4
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Figure 11. Noise vs. Supply voltage Figure 12. Data Rate vs. Temperature
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Figure 13. Gain Error Histogram Figure 14. Offset Histogram
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ADX112(Q)

Ulira-Small, Ultra-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

45 , 25 :
20 40 Units 40 Units

@ 35 @ 20

O 0

& 30 z

o o

= E 15

O 25 0

3 3

o o 10

& 15 P

s s

S0 2 5
5

0
05 -04 -03-02-01 0 01 02 03 04 05
TEMPERATURE ERROR (°C)

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)

Ultra-Small, Ulira-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.

Figure 21. Temperature Sensor Error Histogram 125°C
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ADX112(Q)

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

6. BHNEEE
6.1 IERETEEE

Delta-sigma (AZ)1E#EER2Z(ADC)ET I RIFRIE, AT ADC BHINGES UISMOARISINE)REE, BETEHRFEF

FEATIEMANREN, LA EAR N b H SRR R BUALIRAE R IR S8R 5 e SRR R 2 BRI LE AR A0S KA 2R (OSR), i

W IENN OSR, MTMPERAH EHEESR, BILALIE ADC BYIEEERE, MA)IER, S REHBIERRE, MASEZRESR

ZEEB% ?g%ﬁﬂg%ﬂ%&ﬁ@%%ﬁzﬂﬁqﬁgLXFE—’M??@%%O NS d A LR RN NS E RS, XENER
FESEEFRIER.

Table 11 M Table 12 2457 SFHIRFE 4R, BN Ta = 25°C BRI NEINEBFEZETE—RNAHEAIZE4EE, Table 11
BRTPRIRFAE T uVevs DRAIBVNSZIRE, EEE, UV EEREREST. Table 12 2717 A Equation |

M uVrys BITEBIB I E(ENOB) RV #4E, M Equation 2 MIBIEEREEITENTREUERERESH.

ENOB = In (FSR / Vgwmsoise) / IN(2) (N
Noise-Free Bits = In (FSR / Vppnoise) / IN (2) )
Table 11. Noise in yVrms (UVep) 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 (187.5) 125 (125) 62.5 (62.5) 31.25(31.25) | 15.625 (15.625) | 7.8125 (7.8125)
32 187.5 (187.5) 125 (125) 62.5 (62.5) 31.25(31.25) | 15.625(15.625) | 7.8125 (7.8125)
64 187.5 (187.5) 125 (125) 62.5 (62.5) 31.25 (31.25) | 15.625 (15.625) | 7.8125 (13.889)
128 187.5 (187.5) 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 (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 (14.41)
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)
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Ultra-Small, Ulira-Low-Power SPI, 16-Bit, High-Precision SD ADC with Internal Reference and Oscillator

7. 1¥4035EH

7.1 #HR

ADX112(Q) 2 —RIFH/)\BIERINFE 16 il A-X (AZ)IRERA% IR ER(ADC), ADX112(Q)FEm AIIARY AZ ADC WiZ. NERE
EEME. BiR72M SPI A, ZEBEBHBERT B ELMEHRAVEE LR, FIB XL SR PTRAISMNRE
EEHIZS%HEE, FUNCTIONAL BLOCK DIAGRAM E7RT ADX112(Q)INEEIER],

ADX112(Q) ADC RIZNEEDES Vin, ER Vel VannZ E. BRBZOBE—PESFXBR A2 FHSEN—
BFIR KA. XMIMERIFEBINFIHRTIHAIET . MAGESSRMSZBEHITILR. KFIEKEMNIAH
SEWERELR R SN B ER L AR .

ADX112(Q)E Mt el FARVALIR IR IR A E SR IR T TR T, ADC RIBBERMHNE S HIT R,
HREFEIINEEREFERT. ARSFEENTBRTS, ZEAEENNEEE LRI R BH KT AT E R
AR M EZAITRENR, EESARIRIRILT, ADC fEa1— /ARSI Bl B s R IaNE S ESALIMATERR
ETRZVBIERSE, SRR LRI IREHIAA R BRI STR A% IRk,

7.2 ThEEtSEIREE

VDD
A\
Device
Voltage
Mux Reference
AINO O+—0—0— | — cs
1 | \ i
P i SCLK
o i \6.Bit A Serial
i -Bi »| Peripheral
AIN1 ' L P DIN
ADC Interface
: i DOUT/DRDY
AIN2 )4—0\-0—0
P L — , , omn
! i Oscillator
AIN3 O+ \o—«_o./o_l Sensor

Figure 22. Functional Block Diagram
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7.3 15itHaA
7.3.1 ZREHE

ADX112(Q)BE—MaAZHE AZE(mux), 40 Figure 23 Fiir. AJLUNEMMNEBIHERNEDES. t5h, AINO. AINT
0 AIN2 ATLLS AINS #HITEDNE, ZREF2EH CONFIG REGISTER YL MUX(2:0)icE. MERiHESH, ADC
BN RE Z IR E AN X EREREZE] GND,.

VDD Device
AINO % o o—
§ VDD
GND
o—e——» AINp
AINT 3 - ANy
VDD

% GND
o/o—u

AIN2
§ VDD

GND
o— e o0 ¢
GND D_L

GND

AIN3

Figure 23. Input Multiplexer
MERIHMAR, IREFRELH AR, XENBRRUEDNES; BIER, (Vane - Van) < 0. E#E] VDD 1 GND
HYEREB IR EB(ESD) — IR E1RIF ADX112(Q)HIN. 7BALE ESD ZiRES@, ERF AL BERF/E Equation 3
LHEREEN:

GND - 0.3V <V(any < VDD + 0.3V 3)
NRBWNG I _EAYEBERTREE X L5k, IBEAIMBH ISR R EM B BMEZRMANBREHTL2ECERN(ER
Table 4).
Itb5h, FEIRTH ADX112(Q) E— M REBRVE AR RE =R RIE E i N5 | Bl E## 178050, (IR EIREIFR
ERREN, BERIMNEERE ZIREIESHITHAL
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7.3.2 18R

ADX112(Q)ERFAXBERRMAL, HPBRBZELTEIAGHEBLUNE AN A AINy ZBIRVEE. WNESBIREM
IR FIAFIZZMZE (fvopy)e ADX112(Q)E—1 IMHz IR ERIR 7S, ZiR7esd—P BRI 4 LUF=4 250kHz
HEAHIZR N, IMARPERNBRSREN, WTFIINPBRMS, FIRHEBAMY., XML& Figure 24 FiR. B
AR ERSENTNNTIRRFIZE, Figure 25 E/R7T Figure 24 FEIRHAXENIRE. ERIEMER, FX S HG. %F
%33 Ca1 TEEE Vaney, Cr2 ZEEBE Viannys Ce FBEBE(Vane - Vann)o EREME, SiBITH, AR S2XH. A5
CaFl Coo IHEEEKREY 0.7V, CoEEE OV, XFh7sEMIKEN ADX112(Q)IEININBLRIRENAEE /NS B, XA
HFEER AT ITEB MBI (Zer), HH Zow= Vin/ laveraceo

— 0.7V
——Car
Equivalent Zom
AINp © o o—0 0.7V quivalen
TS 52 Circuit AlNe
—Cs Lpiee
S S,
ANy © o o—0 0.7V AINN
fcm f(MOD) = 250kHz ZCM
- 0.7V

Figure 24. Simplified Analog Input Circuit

l—— tsavpie ——»

ON
S

OFF

ON
So
OFF
Figure 25. S and S, Switch Timing

HiZm NEMR BT B HERESHMNEIERE AINe F ANy BANFFNESN 5| BUEFREN T ERRENEN, HiERNR
TRIERECTEMEL, BRIABERTELN 6MQ. 7E Figure 24 1, HZENBHA Zevo
EZNRNETZEIE AINe 71 ANy BAEINEDESKUERN, HEFR—MaANFREE 0.7V, FdEREE 0.7V B5[H
WEREEDBM, HESREIZCEMILS, £ Figure 24 F1, ZRWANBEIN Zorr.

SHEEBNETRHAE, FRIFRNREEGHRET, T ADX112(Q)MABHrIseaTmlERE. X FEEshE
FRAYR, AJRERBRE M, AMBEREPBZSINES, ERSINREHERRE. ERENARARAGNLITRIEEE
PREXERER,

B MRERE MRS ; Eit, WAEFEZEE. HTAZSHNA, XMENBIUEE R B T,
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7.3.3 HEIZ(FSR)FN LSB X)»

A2 S A SR (PGAYTE ADX112(Q) AS AT BTSSR, HEAZSEE M CONFIG REGISTER FRBY=MiI(PGA(2:0))ES
B, AILLEEN6.144V, +4.096V. +2.048V. +1.024V. 0.512V H+0.256V, Table 13 BiRT FSR LURAERIAY LSB
Ko LSB K/\@2ifid Equation 4 FFIRHIATMHEZBEITERHMN, B2, EIMMNBEL RGBT ELECTRICAL
CHARACTERISTICS Hrés HAVIE I N BBIEFR S, WRFEAAT 4V B9 VDD BIREBE, M+6.144V HEIECE TR
BEY BEBREE, FIE, EXMERT, IBZRERRBERTHEECE (G, VDD = 3.3V BHE1EEE =
+4.096V), I ERGHEIE ADC B, XMELREEKREXRET —LHSERE,

LSB = FSR / 2'° 4
Table 13. Full-Scale Range and Corresponding LSB Size

FSR LSB SIZE
+6.144V0) 187.5uV
+4.096V() 1250V
+2.048V 62.5uV
+1.024V 31.25uv
+0.512V 15.6250V
+0.256V 7.8125uV

A B EFRT ADC BERBHZIETEE. AMSMiZFhEiiEd VDD + 0.3V AYHE[E.

R N\ EBEL R aetEd ABSOLUTE MAXIMUM RATINGS Hr4s HHRIIE A N FBIEPR®. 405R VDD EiREERTEERY
HEIECE, NTERFHETRE ADC It fUhg, 590, = VDD =3.3V B FSR=4.096V B, REEMEZIA Viv=+3.3V
BES. &=V > 3.3V BERISEREEXMIER T FaeER.

sEZVZIEALL VDD BIREBES—RIAERTEFNRANREREE, a0, VDD =2V f+2.048V ERANREIEE
ERERE, AT+2.048V RHERRTCEREB EEEFL.

7.3.4 EEH[E

ADXT12(QEBENBEEE, ZEEFERERAINTESE, SVRBEESERENSET REEEZBHEXNZEESHE
ELECTRICAL CHARACTERISTICS RYE iR EF 18 & ER e H,

7.3.5 IE%H%

ADX112(Q)E—Miz1THE A 1MHz RIS 728, BRIFIRETHEINI . HER, ABRZSMRENYEE
%o MEEHIERRR SHR7R R LB

7.3.6 Faith SR SRS R E]

ADX112(Q)IRH ARz IRER, A CONFIG REGISTER 19 DR(2:0)iIi%#F 8SPS. 16SPS. 32SPS. 64SPS.
128SPS. 250SPS. 475SPS 5§ 860SPS Ay HIEIREE,

ADX112(Q)FRIFLIME L NFHINIRE FK; A, 1%#etEFF 1/ DR,
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7.3.7 BEERE

ADX112(Q)IRIHEMAVER R E L X8, WII7E CONFIG REGISTER I E i TS_MODE = 1 REAREFRKRI R,
BEBIERTNE 16 MRS RRITIRY 14 UER, BIEMESERF TI(MSB)F gkt RENX M #iEF T8,

Al 14 I ATHRTRENELER,

Table 14. 14-Bit Temperature Data Format

— 14 fi LSB %F 0.03125°C, 7L Ti#HI#MEERT, 9 Table 14 FirR.

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 111100 1110 0000 3CEO
-40 11 1011 0000 0000 3B00

7.3.7.1 MiRE¥IRHEFHEE

HNFIERE:

THHIRNI AR EER T, Eitt, REREHRFRIER 14 EXTHENN ZHEIRIE, MSB =0 R RIES,
fl: 50°C / (0.03125°C / it#%) = 1600 = 0640h = 00 0110 0100 0000

HFRE:

I I T EIECRAMN 1 ER— IR, RS MSB = 1 Rinfas,

5l [-25°C| / (0.03125°C / it%%) = 800 = 0320h = 00 0011 0010 0000

ZiHEIAMEAEZ: 11 1100 1101 1111+ 1 =11 1100 1110 0000

7.3.7.2 NS FRIBEERARE

BEMFRBEREE, HARE MSB 2 0%E2 1, MR MSB 2 0, REEHissICaRkL 0.03125°C BIAkE4L
£, MBEMSB =1, WAERFRZE 1 HEFIEMNKR. ABBLERRL-0.03125°C,

Al 1&#[E1E 0960h: 0960h FY MSB = 0,

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

Tf): 18 [E5% 3CEOh3: CEOh B MSB = 1,

B 1 AMBZEER . 3CEOh = 0320h

0320h x (-0.03125°C) = 800 x (-0.03125°C) = -25°C
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7.4 BFINEEIET
7.4.1 SN LR

4 ADX112(Q) L&A, HITE(L, 1FAENMIIIER—EFS, ADX112(Q)RKETTE CONFIG REGISTER HRIFFEAIIZRE N
ZBEMMIANRE, RIABRT, ADX112(Q)TERMETHNKICRE, RERHOMBFREFT LIRS, BRRITERNE
EFH, ADX112(Q)IIAXETIRS BT REXN BRER™ RN AST L BHEBEIRBNIER. M\ LBIEEMES
Z 50008,

7.4.2 12{EHSE

ADX112(Q)URMIRTN 2 —1B1T: ELLEMFE R, CONFIG REGISTER FRAVRT AL IEFE N AR R T o

7.4.2.1 ERIETUH X BR

% CONFIG REGISTER #fy MODE fiIi& &/ 1 BY, ADX112(Q)#H NKUTIRE, HERXERN TLIE, XMXUTRESE

ADX112(Q)E’R L BRMEINAT. RELTXETRES, REMAMN L. ADXT12(Q)RFILXETAS, BRI 15

)\ CONFIG REGISTER HHYERR(SS)iLo = SS B ET, ADC 55h, ¥ SSUEBERN 0, HAKREREIR, SRR

{Eigﬁ%ﬁ, REBIR KM I IZRE SS IE N 1 T BYIMENELSL IR, 151 0 5\ CONFIG REGISTER
YIRI\ 1Mo

7.4.2.2 EHE IR

EESEIEIE(MODE (IR E 0) T, ADX112(Q)ELS NI TR, FHIRTEM/E, ADX112(Q)IF4E RN CONVERSION
REGISTER HIZENF RS —Ri%iE, BUREERIER, 158 1 5N\ CONFIG REGISTER 189 MODE i, m{E{izsfF.

7.4.2.3 $T3HETH#ERY &= LU ERRIER

SR RmEBUEERN, A ADC HMREEEEE SRS, EARUNASHEGIZRHE S F 8T YU E— iRl
SR, BIREXREBNAT, ARFAFEFRBIERRRIESIZAEE WTXENA, ADX112(Q)7H 5= A
HATEIS, B LUEIRRBVSARERIE R —RSHIRERRR, PJUEETEINR . fIdl, BUEERRIRES 860SPS Ayt
T REPIRSHY ADX112(Q) AT LARHIEH 28R, &MITHIssE 125 27 (8SPS)feR—/RER¥%ik, MT 860SPS pyF%ik
XFBEKRL 1.2ms, ADX112(Q)TERIFRAY 123.8ms FHNKETPRTES. EUIECER, ADX112(Q)RIIIFELINIELALIRIE
U FINFERY 17100, SRR AERR, BFITHIEE X, ADX112(Q)IRMBIRAEIERSE, FEMAETLL, BRI
RIERERHOUAR RS .
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7.5 {RIE

7.5.1 &B&1FEO

SPI A BTEORIMES(CS. SCLK. DIN 1 DOUT/DRDY)Z =M= S (1T X M5 R N CSHIAE4ME). ZiEOA
TFIREVERREUE. B HFESRNIEHIEEIRE

7.5.2 |{i%(CS)

Fr i3 | HI(CS)iEEE ADX112(Q)H#1T SPI iBfE, WS MEEHEF—SITRLE, IINERER. S TBEIHaFEECS
SREITE, LCSHIISA, B7EOEf, SCLK #7288, DOUT/DRDY# NS, 7ELI’A T, DOUT/DRDYE: AR
(IR AT, E7E1E 2 M8 % 3 BN DOUT/DRDYAITER T, EHARIRCS. LAY, DOUT/DRDYZ|BIZ 4 17 B
TH LIS TR BRI A, BA RIS THIEBEET CONVERSION REGISTER thytal T (£4, Al LUMRE
BETAE, TREOMIERIT, YERTAN, YNERRH T ERB S ERTH BIEERR I IAANT. ZA
Bt T L AAIRIR A AT A

7.5.3 RITETEh(SCLK)

BITEFR(SCLK) BBt 2% AN, AT DIN 71 DOUT/DRDY3|H LA EEm AL ADX112(Q). BMfEMAT
B, WRINRETRREF SCLK F&, LUGLEERZIMNEaEE, 1R SCLK (RIFEEBF 28ms, SBITEOEM, T—1
SCLK B aa—MBNEE A, &ERIIER BT ERTRAGMHMIMERRES. SHRTEROTHE, K SCLK
FREBF,

7.5.4 iR\ (DIN)

$IEHNSBI(DIN) 5 SCLK —#2FF A ADX112(Q) &% HHE, 1ZE8¢1E SCLK TRAHI7E DIN EBY3iE. ADX112(Q)
MAIEEh DIN 51 f#ll,

7.5.5 FIEMILAEAIEE(DOUT/DARDY)

iR H A S ERLZE S | BI(DOUT/DRDY) 5 SCLK —i2fF M ADX112(Q)IRE 4% AN 5 723 ¥4#E. DOUT/DRDY LAYk #E
£ SCLK L7675 o DOUT/DRDY t8 F§ FHE R e i BB SRR Ao ST EIRESIFRERE, I3 AREF,
DOUT/DRDY B e 8 & iz HlIZS FF e M ADX112(Q)IRERE R, EESLLMRT, NRZEMNSEPRRIIEIE,
DOUT/DRDY7E F— N #k#ER1 4415 S (DOUT/DRDYREBF) Z A 8us BRTNSEHEF, ItiFHN Figure 26 Fimm. £
DOUT/DRDY & [B]7& B F 2 Al Se A R (L 4l

cs

|

SCLK I

|

. HiZ |-
DoUTDRDY — |

DIN

—>| |<—8ys
[ ]

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

LUCSHZ TS, DOUT/DRDYZABCE S5 LHIEEPE, LEIhAERS{R T DOUT/DRDY7E B RAIEMBIE i S E 18
FREARNNR. BREAL ERBEHFREETBEIVRT, 15K CONFIG REGISTER #1589 PULL_UP_EN {iIi& &7 0.
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7.5.6 $UERX

ADXT112(Q)f2 it — i HIAMER TR 16 {UEHE. IEAERMNITE 7FFFh BRI AES, fUREiEM A4 8000h Ayt
3. WFBIHRERNES, BHSEXENELHEIK. Table 15 2457 RNEHINIE SRR L A,

Table 15. Input Signal versus Ideal Output Code

IDEAL OUTPUT CODE
INPUT SIGNAL, Vin (AINp = AINN) (EXCLUDES THE EFFECTS OF NOISE, INL, OFFSET, AND
GAIN ERRORS)
= +FS (219-1) /215 7FFFh
+FS /215 0001h
0 0
-FS /25 FFFFh
<-FS 8000h
Figure 27 shows code transitions versus input voltage.
OX7FFF
OX7FFE | |
[0) : |
3 0x0001
O 0x0000 I
S OxFFFF
g
5 :
O 0x8001
0x8000
Input Voltage (AINp - AINy)
215 -1 215 -
-FS FS
2]5 2]5

Figure 27. ADX112(Q) Code Transition Diagram

7.5.7 $UREIEE

I FEORFELFZIRE, ADX112(Q)MEIES NFIRERAXER, TEAETASS, ADX112(Q)M TEERH
CONFIG REGISTER H1AY MODE fi[i%#%,

¥ MODE fi1ig &5 0 P8t B F i S HE R, MELBRERT, BMECSES, 8&tha R FFtAF AR, Xt
FERER, ¥ MODE IIREN 1, FERIEXNT, FPERIGELR SS IS AN 1 KFH.

BMHIESEWEY, FREYHIEREIWHNEZIREUES R, Alt, 7 UMBIEERSUETARIBOEIERIF, 4
DOUT/DRDY ¥ = NRE A, REFPBZEBUES ERFLE, BII7E DOUT/DRDY L% H33EFIE NG R 5,
DOUT/DRDY _LE#4#EH MSB(Z8 15 f)TEE— SCLK LFARF i, TEFZi4ERM DOUT/DRDYHIHEERY, FAIED
B E1FRHIRTE SCLK TR 481723 DIN £,

ADX112(Q)iF 1R T R — iR E MARNEZCIRRE T T BN e, — N EENIUETRARRR 32 f(H 6
BB FFaHIERIEA) T 16 MI(N Y CSE IR B R KA RIFKEFoY#FEH)4AH K.
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7.5.7.1 32 (U FIE(FiEEEA

— 32 UBUEERARPHNEERNNF AR : MPFHATRRER, FINRPFTAT CONFIG REGISTER [E]
3o IREBEIRLSTIREN MSB,

0 Figure 28 Fiii, E— MERBEEAMXE ANEER Config FF2E18E. NRAHE, AEEHEARNRIFEIEN—
R Config ZF17831& &, ZAE% DIN 51BMRIFAEEBF (A Figure 29 Fi)NEAMNEFEATEL. IRFFEEM
Config Ffzas, WAEZEMELMAERNFR DIN 5IEMRE AREBFHBEF. £ 32 (UFHEARNIR N FTTHREANNELE
FReaREER—ARN&EEMR D F T REEE,

Cs
| 1 9 17 25
SCLK I
1
DOUT/DRDY M(: RN A DATAMSB X' DATALSB X CONFIG MSBY CONFIG LSB Y l«— 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 T ST A syl
o
DOUT/DRDY M{: ] A DATAMSB X DATALSB X CONFIG MSBY CONFIG LSB |«— Next Data Ready
DIN {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 29. 32-Bit Data Transmission Cycle: DIN Held Low

7.5.7.2 16 (U EIEEiGFEER

NRAFELIRAEF 7 50UE, ADX112(Q)EM ¥R P LUITEARAERY 16 [I¥kiEEmAANRE S ML, W Figure 30 Fr
o Ak, CSUITESS 16 1 SCLK FflhiE. KCSIRENSBFRIEE SPI £, T—RCSTIREY, HIBREHES
— SCLK A AL HBIE PRV IREER I8, S0R DOUT/DRDY/E SRR IGET ARET, NIFRE AKX EEHN
LGSR, SN, WR DOUT/DRDYARBEF, MIENEI— ki iaApERLSR,

=3 — —
I 1 9 ] 9
sk _| (il T
I
DOUTDRDY M'C ] A oaamss X patase 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-Oh R-0Oh R-0h R-0h R-0h R-Oh R-0h R-0h
7 6 5 4 3 2 1 0
D7 D6 D5 D4 D3 D2 D1 DO
R-Oh 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-0Oh

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 AIN 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 £6.144V

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)
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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. A5

pad
LIRS RIS B2 AnalogySemi ZE4#ISERI—ER4Y , AnalogySemi RMRIEE AR S22
%, AnalogySemi NEFEREHEAHRTESMIINER. FF NIIEMMIEAI]89I&T52HE L
AR FEIhAE,

9.1 AR

ADXT112(Q)2—mHEER 16 {iI AZ ADC, RHFZEMINGE, FAIBURE L ARBLENNE, SESMEEFRE
MHFERKER, UTEDEE TESWER TER ADX112(Q)M R GBI,

9.1.1 BITIEOIEE
ADX112(Q)RI EE BITHEIEREN Figure 31 P,

boves 10]
DIN VDD
j SCLK  DOUT/DRDY E
3 ]enD A3 [ 7 | 0.1uF
Microcontroller E AINO AIN2 E I
or e
Microprocessor AIN1
with SPI Port m
L
Inputs Selected
from Configuration

== Register

Figure 31. Typical Connections of the ADX112(Q)

RZHIIEHIZE SPI SMERRI LIS ADX112(Q)ESE A, Z#EMO7E SPI &R 1 FiafT, Hf CPOL = 0H CPHA = 1,
£ SPIRIL 1 T, SCLK =R NREF, #IENE SCLK LA aEahaiEey; HIEHEMMMANE SCLK TRAHIFEIR
B, B ADX112(Q)* AR SPIEEMINAIFMAER, EEM TIMING REQUIREMENTS: SERIAL INTERFACE #8430

AT 5 MR REERZPINE 50Q BRI H—ERRRIPE— MRIFNEE. KIUERNAREFRE SPI HF
BN, EAXEGFINIREREEBEUNRRFESE L FENSAFEBRAURIEEES

ADX112(Q)M e E N AFEESERT EAEEMNRANNED R(BIINABBAMAEER), RE ADX112(Q)F LU
BRENEENES, BETEN5IH LR ESD RIFZRE, RRHLETEE—RAREZABE, SHANBIEREE
R TFHIEBER, XEZREZF@UPLLE ESD X3 HER E AT,
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9.1.2 AFiBER 6PIO ik

REY RIS AE T EERAN /AL (/0)3 18, PILTERHPREIRE NS L. 1R SPIEH2FrI A, AILL
¥ ADX112(Q)iE#£EI GPIO 5|BIFRIA SPI B2kl £ GPIO SIHIZERY SPI # [ RF R 5| HIECE I s A sl
fitte ItbSh, AN15R SCLK ARFFRFETBT 28ms, NEEE . XMMEREIAE GPIO ix L MAEBSIR HbHZ B FE
i 28 Z#8Y SCLK Rk,

92.1.3 1RAGENISH

RINBNERERTBR: 5%, REIXRFEIEFREENRE; X, BOINIRERRNEN—E7,
MNFEARFERSG, MRKBEIANTUREELIE, MEHIES. HRANESHIMENEST ADC REMK (IR
REMRR)N—FE, MRXERE, XEMKRDEFEIH HIMEKRFFRABOIIHE S, [RFREMRN—F, HF
IR ERBY ISR ERIAN LIRAFSMRAERES , WMERIRMER (fmony), 30 Figure 32 Fiim. BiKiEiKasMmMN & S i
BYESHIRERR AL —EHRENRFIRKBEURT IR, WNESPEET R SR A HEBHHEBEASTR
RNEWATRFHRELORBBBIIRE, FRIFRIMNMEIS K=o

Magnitude
Sensor
signal
Unwanted
Unwanted Signals
Signals
o ; i}
Output fvony/2 famony Frequency
Data Rate
Magnitude

Fitter
//,///// Aliasing of -
7 Unwanted Signals
/// |
I
I
I
I
T |
I
Il

t 0
Output fonony/2 faaony  Frequency
Data Rate

Magnitude

External
Antialiasing Filter

t 0
Output fovony/2 fwony  Frequency
Data Rate

Figure 32. Effect of Aliasing

WEERSES AR EEHRA; HIdl, RBEPEHEEUERER, EXMERT, SfEMR A ADC B, FRSEEST
ZREOET, B, AERSMANNABRGNNERREEAIERESEET R, BRAAMIERNERE—ME
TEIRAIR, FREEATHL(EMIE ST SATIL(RFI)IR D I BEF= £ SNBSS, FIUNMNABYEBNIAFH. 55— MR REE LB
MEMBFE SR NFET IR BERIR(PCB)AH, BN NIEKE B T HFERMNELERNTFENE S,

—MEBABERC)IEKFB(FEARZHIER T)EUTEHFES, BIFEENRIMEREITREARERENIKT, B8
BT, Y fvony/2 NIESEHERAENRT ADC ARIEERIKT, ADX112(Q)NHFIRKERESREEI—E
2R, SN, RESEMIRERE/ NTEMRERBES. Eit, ERBLIMRISE B HIEEREE 10 FLULR—FH RC
EREEEERARRITHIRIFES.
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9.1.4 iGN

=R ADX112(QEMNENMA, Bz (7] LUNEMNRIHES, Figure 33 B/R T RIRERT R, ADX112(Q)ECE
NBENE, 75EREE MUX DABN T IES MEE, SASIRIE CONFIG REGISTER HBYEZRM— TN
2. BIRfESSHUCER LM OV ZIERBIRE+FS, LURIRE I, FEEXIZERIENMAEE, E ADX112(Q)RaeiE=4E
NFHBIERE, ADX112(QERNEERNFTERELMEE,

ADX112(Q)1RH+FS WED N BIETEE, A, Figure 33 FT/RAVERIGEBERER ADX112(Q) FS BINBESEER
E—%, RARZIFEED BN, BAREART FSSEEN—F, FIUSER—UDHER, NREREREME, Bl
ReJgefEAENEE. ZNEERAREMT KT ADC NEISERE, FHRM T W HRIZERIERR R

VDD

Device 10

DIN
1 | SCLK DOUT/DRDY | 9

2 |Cs VDD

2]
3 [GND AIN3 | 7 —— 0.apF
4 | AINO AIN2 | 6

B
. | L—0

1

Inputs Selected
from Configuration
——— O | Register

Note: Digital pin connections omitted for clarity.

Figure 33. Measuring Single-Ended Inputs
ADX112(Q)1x &1t 51T AINS B AR LK EAREEFANEN RS, AINO. AINT A AIN2 #] LIAERTF AIN3
HITNE, EUEEH, ADX112(Q)FILAER AIN3 ARSI TR, XFaENIRE T Rinfic BN AT,
793 GND < V(anz) < VDD Bt F R EDBE; B2, TMeHERRERR.
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92.1.5 EiESZMgE

LR Z 1 ADX112(Q)IZEEZRIE SPI 246, SCLK. DIN #1 DOUT/DRDYR] LUBE £ & AR 1E(CS) M FE1 %
¥ SPI BVigE. BAIABRT, 2 ADX112(Q)RICSE ST, DOUT/DRDY#55 LA EHIZE VDD, LttIheESERLE
DOUT/DRDY7E ML F shH SEIE B s i N iR B id %, 90R CONFIG REGISTER H2A9 PULL_UP_EN iR E N
0, MHCSEMAEETFHS, DOUT/DRDYSIHI#EN=FER, HCSAZETR, ADX112(Q)%E %72 DOUT/DRDY L&
BRI B, EER Z MEEE, AT IR M ADX112(Q)/E&ERLEE , THL AT LUE BB CSINEI ADX112(Q).
HCST KRS, DOUT/DRDY5 IR BNIXEN A S B SR, 405 DOUT/DRDYZFEIRCS EZEAR, NHATHHE
iERIBERY fith. 405 DOUT/DRDY4A X ®, MBEMBIERIA, ADX112(Q):&R[EI&/ERINAZIRLER, 7] LIFEESM
ADX112(QIFRBHEIE, THEEOBIERIT, MREHIEE WA RIEREA, WEBHH SPl ZHZE, %
B AT ELR,

Microcontroller

or —
Microprocessor

Device 10 | DIN

500
SCLK —\VW—e—T—P— 1 |SCLK DOUT/DRDY| 9
500 B
DIN L AN—T—e ] 2 |CS VvDD| 8
500
DOUT —AAA—T—9 3 [GND AIN3| 7
50Q
~= 4 |AINO AIN2| 6
CsI VAT AIN1
500 5
Cs2 AN
|

r_/ Device 10 | DIN

1 |SCLK DOUT/DRDY| 9

2 |CS VvDD| 8

3 |GND AIN3| 7

4 |AINO AIN2| 6
AINT

5

NOTE: Power and input connections omitted for clarity.

Figure 34. Connecting Multiple ADX112(Q)
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2.1.6

ThXE R

Figure 35 FATARREEIZ R T —MIREFS], HPESEIREMHMIEHIE 2 INBE UM ADX112(Q)IREXE4R1EEL
PRERZE, 10, FIAR) CONFIG REGISTER I BB AR HFIREN FSR = £0.512V. ELFLIIETH] 64SPS &K

TR,

INITIALIZE DATA CAPTURE POWER DOWN
Power up; Wait for supplies to settle to _
nominalto ensure power-up reset is complete; Wait for DOUT/ Take CS low
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 1d(CSSC)

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 tycssc

Take CS low

A

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

Delay for minimum tycssc

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 HRIRF

Figure 36 R 7 AN SHEEREERERHEIT/2RMEI IR IEE A B ENERFENERER, FFARBMBIN, H—
FENIMEBERERELE. —MEE. FUBERKSNEREMES S,

33V

0.1uF

GND
T L
Cema _

Rorra
MQ 0.1uF ~
5000 AINO VDD
Device
Voltage Reference
500Q +256mV FSR
I 0.1uF SCLK
GND GND 16bit Digital Filter cs
Mux asapc [ and —
Interface DOUT/DRDY
DIN
Oscillator Temperature
Sensor
GND
T
Figure 36. Two-Channel Thermocouple Measurement System
Public © 2023 AnalogySemi Ltd. All Rights Reserved.

Page 32 of 39 | www.analogysemi.com



ADX112(Q)

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

10. EBG{REBHETE

TR EESR IR VDD RABFRVRIIFIE 7 R A,

10.1 BB;FHIF

£ VDD RRERFFHFAL 500us, AEBSIREEEUTHR LBEILTE,

10.2 ;5 %8

R EEIREARN FEMREMREIFEEE, VDD UIAERZE D 0.1uF BRI EM, W Figure 37 FiTR. 0.1uF ZEK
BB astRfit ADX112(Q)4%HRRY FEIRFT TR RIBRBY SO L BRI R (EFMRIANIERE, KRB R BN EER AR TE
RS IMBGIE, BN ABMEMEEKEBMEESR)MER(ESLFENZ RAEM A BAF(MLCC)RELI BIREMB,
NTEBHBHORS, WA TESRERRRNRS, B#REAIIISERRERRSAS NI RELBNARS
BEN]. HEMERZ MIILAIRMEBABER, BT EENEE.

VDD
Device 10
DIN )
1 | SCLK DOUT/DRDY| 9
2 [CS VDD | 8
I 3 |GND AIN3| 7 L 0aF
= [4]amo ANz 6] 1
AINT B
5

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

BIVENEMM S F A A EENR BEER(PCB)I R AREIRITRE, ENEBEE®RERBIEMAMF (B ADC. &
Rag. 85 WIRFLMRER(DAC)MIEIN MUX) 5= A 4+ (Flaniizhlgs. EarIHmiziZ181%&(CPLD). 7-rl4wi2l JE5!
(FPGA). S3R(RF)UA 25, B HITE L (USB) IR B8 M FFX12[E28). Figure 38 2R T — 1M RFHTHRE TR, =A
Figure 38 et 7 —MRIFHITHRERD], BEMNARIREREXN TARMBRYLAERIR. T PCB HiSsEHER =
R—E=8. 2R, REEGEMRITHNE—RRE, EEBEMRINAFHTIRITIOIIRAFAEE,

Ground Fill or % 5 Ground Fill or
< ) Ground Plane 20 Ground Plane
2 2 Supply
93 Generation
O— signal || X0 |
Condi'ri.oning | | . . L | nterface
(RC Filters || Device Microcontroller | | Transceiver
and | = ||
O_ Ampilifiers) ;0-3 [ ] connector
= T or Anfenna
=
O Ground Fill or 23 Ground Fill or
Ground Plane 8‘ O Ground Plane

Figure 38. System Component Placement

NAER D BRRINAS F IR R ERE T E(REN TRREERR, XMETEERFEEN). B8, TREAMHHN
PCB XiZiFRfE SO E SR MIE RN TSEIMREMEEXER, WRAAEBNRSERA D FRVRF IR T,
BERBNTmERE—E, FRAERIRE. WERAUEAEMMSFR A, 7 LURNERIMNYE LUE
1t PCB E£kThtk, MEIRFEIEPILURL EMI AN RFI [B]#,

ESRZIBWHF AN, LHENINED, EAERATR AR RIABE, b, REFEERFITHIELFIIRMXIN
BUEER, HBt X EELAMEERRRNT L, RFROERABERERAIEFEIIRFRENZMRKRGE, NRF
EAZEEEMERA A A, XEBRAEER N ELREIRRIERE, MMT IR, R REZRINERNFMmEL ADC
EERNEMEARRF 2.

WIERME ESR MR B REFEBIRS ISR EIM, SKRERBINRENERRAIERRIEIRSIM, SiKEREE
EEONZRETNERE, USERsEtsE. BREABTAIZREBR R T, ARRALRSIM, E3BREN.
BEEDERNEMNGACATERANRUED A ARE— N ERR, EDBAVARESHREN, RFNEEILFBERRE
COG(NPO), BAREMRMEMMEIEETE, PIREAEBRNERZBEEKE, UEBAREN K. RBEEL
AN, FAUEREBERKRELRRE IR AIIERE,

11.2 RE5H

F5 % EVM 5 %18 AnalogySemi & = #.
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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.

b

Al

|t
et

E1

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

XU

A2

A

DIMENSIONS IN MILLIMETERS

DIMENSIONS IN INCHES

SYMBOL 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
S 0° 6° 0° 6°
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12.2 QFN-10 PRACKAGE

Figure 40 shows the QFN-10 package view.

e
A i
N9 |: [ N1
Y
- L -]
w [0

f y

= ] =

A

y

N6 I | N Y
Y Y
bl
Top View
Bottom View
<
. . ) \ A
L A

< A
y 2

Figure 40. QFN-10 Package View
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

bl 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 41 illustrates the carrier tape of the MSOP-10 package.

8.00£0.10

0.25+0.02

) —»
4.00:0.10 2.00£0.05 15073 %I
- B+—
©l0 00 ©l0 © @ O ef—
ge A A § ;\ | 3.30£0.10
289 " 2 &
o[ ToTH G O ® T
728 A
150 13 Be— 1.50£0.10
<« 320 8 mAX B-B
8
5.200.10
A-A

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 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 QTY/REEL INNER BOX CARTON QTY/CARTON SIZE (MM) SIZE (MM)
MS;iI;—] 0 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.

Pin 1

O O O O

R

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

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

(€—2+0.05—»4—4+0. —P> [——4£0.1——>| ‘fp
&
d [ 5
1T
O O O O Q
A :
/ 3 —»|le— 02:003
1.7+£0.08—| [— ¢
I 2,
I
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 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 QTY/REEL INNER BOX CARTON QTY/CARTON SIZE (MM) SIZE (MM)
Y 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

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

Pin 1
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REVISION HISTORY

REVISION DATE DESCRIPTION
Rev A 08 February 2023 Rev A release.
1. Updated the order information.
Rev B 08 June 2023 2. Updated Table 11 and Section 7.3.3.
Rev C 17 October 2023 Updated the order information.
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