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AD4112

AVDD=3.0v 55V I10vDD=2V 55V AVSS=0V DGND=0V VBI AS- REF0O=Z5YV REF- = AVSS
MCLK =2MHz Ta=Twmwn Tmax -4 0 +105
1.
Parameter Test Conditions/Comments Min Typ Max Unit
VOLTAGE INPUTS
Differential Input Voltage Range* Specified performance -10 +10 \
Functional ~Vger X 10 +Vger X 10 \Y%
Absolute (Pin) Input Voltage AVDD 24.75V -20 +20 \
AVDD =3.0V -12 +12 \%
Input Impedance 1 MQ
Offset Error? 25°C *15 mv
Offset Drift +7 uv/ec
Gain Error Internal full-scale calibration®, 25°C +0.05 % of FS
Gain Drift +1 ppm/°C
Integral Nonlinearity (INL) +0.01 % of FSR
Total Unadjusted Error (TUE)* 25°C, internal Vger +0.06 % of FSR
—40°C to +105°C, internal Vger 0.1 % of FSR
25°C, external Vrer +0.06 % of FSR
—40°C to +105°C, external Vger +0.08 % of FSR
Power Supply Rejection AVDD forViy=1V 70 dB
Common-Mode Rejection V=1V
AtDC 85 dB
At 50 Hz, 60 Hz 20 Hz output data rate (postfilter), 50 Hz + 1 Hz 120 dB
and 60 Hz + 1 Hz
Normal Mode Rejection* 50Hz +1Hzand 60 Hz + 1 Hz
Internal clock, 20 SPS ODR (postfilter) 71 90 dB
External clock, 20 SPS ODR (postfilter) 85 90 dB
Resolution See Table 6 and Table 8
Noise See Table 6 and Table 8
CURRENT INPUTS
Input Current Range -0.5 +24 mA
Absolute (Pin) Input VVoltage AVSS -C AVDD +0.05° \Y%
Input Impedance® 54 60 75 Q
Offset Error? 12 UA
Offset Drift +3 nA/°C
Gain Error Factory calibrated gain, 25°C +0.02 % of FS
Gain Drift +10 ppm/°C
INL +0.01 % of FSR
TUE* 25°C, internal Vger +0.08 % of FSR
—40°C to +105°C, internal Vger 0.2 % of FSR
25°C, external Vger +0.08 % of FSR
—40°C to +105°C, external Vger 0.2 % of FSR
Power Supply Rejection AVDD for Iy =10 mA 0.5 LAV
Normal Mode Rejection® 50 Hz + 1 Hz and 60 Hz + 1 Hz
Internal clock, 20 SPS ODR (postfilter) 71 90 dB
External clock, 20 SPS ODR (postfilter) 85 90 dB
Resolution See Table 7 and Table 9
Noise See Table 7 and Table 9
ADC SPEED AND PERFORMANCE
ADC Output Data Rate (ODR) One channel, see Table 6 1.25 31,250 SPS
No Missing Codes* Excluding sinc3 filti{?24 Bits
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AD4112

Parameter Test Conditions/Comments Min Typ Max Unit
INTERNAL REFERENCE 100 nF external capacitor to AVSS
Output Voltage REFOUT with respect to AVSS 25 \
Initial Accuracy* ’ REFOUT, Ta = 25°C -0.12 +0.12 % of V
Temperature Coefficient +5 +12 ppm/°C
Reference Load Current, I oap -10 +10 mA
Power Supply Rejection AVDD (line regulation) 95 dB
Load Regulation AVour!  Aoho 32 ppm/mA
Voltage Noise e, 0.1 Hz to 10 Hz, 2.5 V reference 45 UV rms
Voltage Noise Density en, 1 kHz, 2.5 V reference 215 nVvV/ vHz
Turn On Settling Time 100 nF REFOUT capacitor 200 us
Short-Circuit Current, Isc 25 mA
EXTERNAL REFERENCE INPUTS
Differential Input Range Veer= (REF+) - (REF-) 1 25 AVDD \
Absolute Voltage Limits
Buffers Disabled AVSS -¢C AVDD +0.05 \Y%
Buffers Enabled AVSS AVDD \
REF= Input Current
Buffers Disabled
Input Current +9 LAV
Input Current Drift External clock +0.75 nA/V/°C
Internal clock +2 nA/NV/°C
Buffers Enabled
Input Current +100 nA
Input Current Drift 0.25 nA/°C
Normal Mode Rejection See the rejection parameter
Common-Mode Rejection 95 dB
TEMPERATURE SENSOR
Accuracy After user calibration at 25°C +2 °C
Sensitivity 477 uVv/K
GENERAL-PURPOSE OUTPUTS With respect to AVSS
(GPOO, GPO1)
Floating State Output Capacitance 5 pF
Output Voltage*
High, Vou Source current (Isource) = 200 A AVDD - \
Low, Vor Sink current (Isink) = 800 HA AVSS +0.4 \Y
CLOCK
Internal Clock
Frequency 2 MHz
Accuracy -2.5% +2.5% %
Duty Cycle 50 %
Output Voltage
Low, VoL 0.4 Vv
High, Vou 0.8 x IOVDD \%
Crystal
Frequency 14 16 16.384 MHz
Start-Up Time 10 us
External Clock (CLKIO) 2 2.048 MHz
Duty Cycle 30 50 70 %

Rev. 0
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Parameter Test Conditions/Comments Min Typ Max Unit
LOGIC INPUTS
Input Voltage*
High, Ving 2 V < |1 0VDD < 2. \Y 0.65 x \
I0VDD
2.3 V £ | 0OVDD =« .5 107xI0vDD \%
Low, Vine 2 V < 1 0VDD < 2. \Y 0.35xI10VvDD | V
2.3 V < | OVDD < .5 ] 0.7 \%
Hysteresis | OvDD = 2.7 V 0.08 0.25 \
IOVDD < 2.7V 0.04 0.2 \%
Leakage Current -10 +10 HA
LOGIC OUTPUT (DOUT/RDY)
Output Voltage*
High, Vou | OVDD 2 sAreeS1mMA | 0.8 x IOVDD \
2.7 V £ | OVsRA:=8004A 5 | 0.8xI10VDD \%
I0VDD < 2.7 V, lsource = 200 l.lA 0.8 x IOVDD Vv
Low, Vor | OVDD =2 g¢k=5BmAV, | 0.4 \%
2.7 V £ | OVsik>x1mA 4. 5 | 0.4 \
I0VDD < 2.7 V, lsink = 400 A 0.4 \%
Leakage Current* Floating state -10 +10 UA
Output Capacitance Floating state 10 pF
POWER REQUIREMENTS
Power Supply Voltage
AVDD to AVSS 3.0 55 \%
AVSS to DGND -2.75 0 \%
10VDD to DGND 2 55 \%
10VDD to AVSS For AVSS < DGND 6.35 \Y
POWER SUPPLY CURRENTS® All outputs unloaded, digital inputs connected to
I0VDD or DGND
Full Operating Mode
AVDD Current Including internal reference 3.3 3.7 mA
10VDD Current Internal clock 0.6 0.8 mA
Standby Mode AllVy=0V 120 HA
Power-Down Mode AllVy=0V 90 HA
POWER DISSIPATION
Full Operating Mode 19.5 mwW
Standby Mode 600 [
Power-Down Mode 450 W
1 +10V +VRerx10
2
3
I Nx - 24mA I 1 NxOV

© N o o 9~

REFOUT

Rev. 0
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AD4112

IOVDD =2V 5.5V DGND =0V 0=0Vv 1=10vDD Cloap = 20pF
2.
Parameter Limit at Twi, Twax Unit Description® 2
SCLK
t3 25 ns min SCLK high pulse width
ty 25 ns min SCLK low pulse width
READ OPERATION
ty 0 ns min cs falling edge to DOUT/RDY active time
15 ns max I0VDD =4.75Vt055V
40 ns max I0VDD =2V t03.6V
t,° 0 ns min SCLK active edge to data valid delay*
125 ns max I0VDD =475V t055V
25 ns max I0VDD =2V t03.6V
ts 2.5 ns min Bus relinquish time after CS inactive edge
20 ns max
ts 0 ns min SCLK inactive edge to CS inactive edge
ty 10 ns min SCLK inactive edge to DOUT/RDY high/low
WRITE OPERATION
ts 0 ns min cs falling edge to SCLK active edge setup time*
to 8 ns min Data valid to SCLK edge setup time
tao 8 ns min Data valid to SCLK edge hold time
tu 5 ns min cs rising edge to SCLK edge hold time
1
22 3
3 VoL Vou
4SCLK SCLK _
5 DOUT/RDY DOUT/RDY
1
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AD4112

Ta=25°C

3.
Parameter Rating
AVDD to AVSS -03Vto+6.5V
AVDD to DGND -03Vto+6.5V
I0VDD to DGND -0.3Vto+6.5V
I0VDD to AVSS -03Vto+7.5V
AVSS to DGND -325Vt0+0.3V
VINX to AVSS =50 V to +50 V
IINx+ to AVSS -0.3Vto AVDD + 0.3V
IINx-to AVSS -0.3Vto AVDD + 0.3V
Current Input Current! —50 mA to +50 mA
Reference Input Voltage to AVSS -0.3Vto AVDD + 0.3V

Digital Input VVoltage to DGND
Digital Output Voltage to DGND
Digital Input Current

Operating Temperature Range
Storage Temperature Range
Maximum Junction Temperature
Lead Soldering, Reflow Temperature

-0.3VtolOVDD + 0.3V
-0.3VtolOVDD + 0.3V
10 mA

—-40°C to +105°C

—-65°C to +150°C

150°C

260°C

Rev. 0
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PCB
PCB
Ba JEDEC
4.
Package Type 0;a Unit
CP-40-15*
4-Layer JEDEC Board 34 °C/W

! 16

JEDEC 2S2P JEDEC
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VINCOM 1 3011 N3
VINO 2 29 VINT
VINL 3 28 VING
VIN2 4 ADA4112 27 VIN5
VIN3 5 26 VINA
REFOUT 6 (ot to Seale) 25 GPOO
REGCAPA 7 24 DNC
AVSS 8 23 DNC
AVDD 9 22 REGCAPD
DNC 10 21 DGND

NOTES
1. DNC = DO NOT CONNECT. DO NOT CONNECT ANYTHING TO THIS PIN.

doumtwo~o oo
Add AdAAA AN
_—‘Q [aayl$)e] ~4a)
<Xl 0 x>
OLZE O [glhd
>>*85 =
a0
<0
=
x

PIN 24 IS INTERNALLY CONNECTED TO AVSS.

DISSIPATION. THE EXPOSED PAD MUST BE CONNECTED TO AVSS
THROUGH THIS PAD ON THE PCB.

2. SOLDER THE EXPOSED PAD TO A SIMILAR PAD ON THE PCB UNDER THE
EXPOSED PAD TO CONFER MECHANICAL STRENGTH AND FOR HEAT

16465-004

4,
5
1 2

1 VINCOM Al
2 VINO Al 0 VINCOM VIN1
3 VIN1 Al 1 VINCOM VINO
4 VIN2 Al 2 VINCOM VIN3
5 VIN3 Al 3 VINCOM VIN2
6 REFOUT AO AVSS 2.5V 0.1pF

AVSS
7 REGCAPA AO LDO 1uF 0.1pF

AVSS
8 AVSS P =275V 0V ov
9 AVDD P AVSS 3.0V 55V
10 DNC N/A
11 VBI AS- Al
AVSS
12 XTAL1 Al
13 XTAL2/CLKIO | Al/DI ADCMODE CLOCKSEL
14 DOUT/RDY DO 2 ADC
_SCLK DOUT/RDY
SCLK _ CS DOUT/RDY
CS DOUT/RDY
DOUT/RDY

15 DIN DI ADC ADC

RA SCLK
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1 2

16 SCLK DI ADC

SCLK
17 cs DI . ADC

cs ADC

cs _ _
SCLK DIN DOUT/RDY 3 ADC cs
DOUT/RDY
18 ERROR DI/O 3
ADC_ERROR
ERROR
ERROR
GPIOCON ERR_DAT
IOVDD DGND
19 SYNC DI AD4112
20 IOVDD P 110 IOVDD 2V 55V IOVDD  AVDD
AVDD 5V IOVDD 3.3V
AVSS -25V IOVDD 3.6V
21 DGND P
22 REGCAPD AO LDO 1pF
DGND
23 DNC N/A
24 DNC N/A AVSS
25 GPOO DO AVDD AVSS
26 VIN4 Al 4 VINCOM VIN5
27 VIN5 Al 5 VINCOM VIN4
28 VING Al 6 VINCOM VIN7
29 VIN7 Al 7 VINCOM VING
30 I N3 - Al 3
31 1 N2- Al 2
32 1 N1- Al 1
33 I NO- Al 0
34 1IN0+ Al 0
35 IIN1+ Al 1
36 1IN2+ Al 2
37 IIN3+ Al 3
38 GPO1 DO AVDD AVSS
39 REF - Al REF - AVSS AVDD - 1V
REF_SELx
40 REF+ Al REF+ REF - REF+
AVDD AVSS + 1V REF_SELx
EP P
PCB PCB AVSS
1 2
2Al AO N/A DI DO DI/O
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8388382.5 1000
900
8388382.0 800
700
8388381.5 N
O 600
g :
O 8388381.0 g 500
8 g
< g 400
8388380.5 200
200
8388380.0
100
8388379.5 0 - .
0 100 200 300 400 500 600 700 800 900 1000 8388380 8388381 8388382 g
SAMPLE NUMBER ADC CODE 3
11. = 1.25SPS 14.
=1.25SPS
8388440 60
8388420 R 1 50
8388400 I II L % |
[}
f 1
O 8388380 2 30 1
Q 2
< : | \||
o
8388360 g 20 !
1”' ||”' | I| |”||H
8388340 1 10 |“ | | | | ‘
8388320 0
0 100 200 300 400 500 600 700 800 900 1000 B Ry R R RN R STRS8SI38Y
BRI IIIIIS S
SAMPLE NUMBER R RRRRRRRNRRRIIRRIRIRIRIRIRIRRR 5
0000 00 0O CO 0O CO CO 00 0O 00 00 CO 00 0O GO GO 00 CO 00 00 00 O O O %
ADC CODE g
12. = 2.5kSPS 15.
=31.25SPS
8388750 25
8388700 (N1 I I. 1 I-I . l 1| n ‘
20
8388650
" (]
w O 15
[a) zZ
o w
O 8388600 &
Q =)
2 : |
< O 10
o
8388550 —f—Hi 1 Un I T
- | M H H “ “ ‘ H m ‘ M
8388450 0
0 100 200 300 400 500 600 700 800 900 1000 5333&%%@%85,38%@883&8%%’5‘%%
SAMPLE NUMBER PRV LAI DD DD DD DD O
B R RN RN RNRNRERNRRRLIRRRR 3
00 00 00 00 00 00 00 0O 0O ©0 CO 0O 00 00 GO 0O CO 00 00 0O 0O 00 00 0O O Y
ADC CODE g
13. = 31.25kSPS 16.
= 31.25kSPS
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ODR AD4112 to 7 9 OmA  20mA
to O0mA to to
6 9
2.5V ADC to
6 8
+10V ov
6. +10V RMS Sinc5 + Sincl ODR

Default Output Data Rate Output Data Rate (SPS per Notch Effective Peak-to-Peak
(SPS); SING_CYC =0 and Channel); SING_CYC =1 or Settling Frequency Noise Resolution Noise Resolution
Single Channel Enabled Multiple Channels Enabled Time! (Hz) UV rms)? | (Bits) (LV p-p) (Bits)
31,250 6211 161 ps 31,250 106 175 750 147
15,625 5181 193 ps 15,625 94 17.7 580 15.1
10,417 4444 225 ps 10,417 82 17.9 512 15.3
5208 3115 321 ps 5208 62 18.3 372 15.7
2597 2597 385 us 3906 47 18.7 312 16.0
1007 1007 993 ps 1157 27 19.5 190 16.7
504 504 1.99 ms 539 21 19.9 140 171
381 381 2.63ms 401 17 20.2 92 17.7
200.3 200.3 4.99 ms 206 13 20.6 62 18.3
100.2 100.2 9.99 ms 102 8 213 45 18.8
59.52 59.52 16.8 ms 59.98 7 214 33 19.2
49.68 49.68 20.13ms 50 7 214 33 19.2
20 20.01 49.98 ms 20 4 22.3 22 19.8
16.67 16.63 60.13 ms 16.67 4 223 21 19.9
10 10 100 ms 10 3.7 224 18 20.1
5 5 200 ms 5 3.4 225 17 20.2
25 25 400 ms 25 24 23 12 20.7
1.25 1.25 800 ms 1.25 2.3 23.1 11 20.8

1

=1+
2 381 1000 200.3
100
7.0mA 20mA Sinc5 + Sincl

Default Output Data Rate Output Data Rate (SPS per Notch Effective Peak-to-Peak
(SPS); SING_CYC =0 and Channel); SING_CYC =1or Settling Frequency Noise Resolution Noise Resolution
Single Channel Enabled Multiple Channels Enabled Time! (Hz) (nA rms)? | (Bits) (nA p-p) (Bits)
31,250 6211 161 ps 31,250 155 17.0 1100 14.2
15,625 5181 193 ps 15,625 136 17.2 920 14.4
10,417 4444 225 ps 10,417 113 174 720 14.8
5208 3115 321 ps 5208 84 17.9 580 15.1
2597 2597 385 ps 3906 75 18.0 480 15.3
1007 1007 993 ps 1157 43 18.8 220 16.5
504 503.8 1.99 ms 539 29 194 150 17.0
381 381 2.63ms 401 21 19.9 125 17.3
200.3 200.3 4.99 ms 206 18 20.1 95 17.7
100.2 100.2 9.99 ms 102 13 20.6 71 18.1
59.52 59.52 16.8 ms 59.98 10 20.9 48 18.7
49.68 49.68 20.13ms | 50 9 211 41 18.9
20 20.01 49.98ms | 20 6 21.7 30 19.3
16.67 16.63 60.13ms | 16.67 53 21.8 23 19.7
10 10 100 ms 10 4.6 221 18 20.1
5 5 200 ms 5 3 22.7 12 20.7
25 25 400 ms 25 2.8 22.8 12 20.7
1.25 1.25 800 ms 1.25 2.7 22.8 6 21.7

1

=1+
2 381 1000 200.3
100
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8. +10V RMS sinc3 ODR

Default Output Data Rate Output Data Rate (SPS per Notch Effective Peak-to-Peak
(SPS); SING_CYC=0and | Channel); SING_CYC =1or Settling Frequency Noise Resolution Noise Resolution
Single Channel Enabled Multiple Channels Enabled Time?! (Hz) (LV rms)? (Bits) UV p-p) (Bits)
31,250 6211 96 ps 31,250 1035 14.2 6037 11.7
15,625 5181 192 ps 15,625 158 16.9 954 144
10,417 4444 288 ps 10,417 7 18 536 15.2
5208 3115 576 ps 5208 50 18.6 334 15.9
3906 2597 1.15ms 3906 34 19.2 205 16.6
1157 1007 2.98 ms 1157 22 19.8 137 17.2
539 504 5.95ms 539 15 20.3 15 17.5
401 381 7.49 ms 401 13 20.5 13 17.9
206 200.3 14.99 ms 206 10 20.9 10 18.2
102 100.2 29.85ms 102 7.3 214 39 18.9
59.98 59.52 50.02 ms 59.98 6.2 21.6 35 19.1
50 49.68 60 ms 50 5.3 218 36 19.1
20 20.01 149.93 ms 20 4.9 22 33 19.2
16.67 16.63 179.96 ms 16.67 4.2 221 29.8 19.35
10 10 300 ms 10 3.7 224 20.9 19.9
5 5 600 ms 5 35 22.4 17.8 20.1
25 25 1.2 sec 25 3 22.7 17.8 20.1
1.25 1.25 2.4 sec 1.25 2.9 22.7 14.9 204

1

2 381 1000 200.3

100
9.0mA 20mA sinc3

Default Output Data Rate Output Data Rate (SPS per Notch Effective Peak-to-Peak
(SPS); SING_CYC=0and | Channel); SING_CYC=1or Settling Frequency Noise Resolution Noise Resolution
Single Channel Enabled Multiple Channels Enabled Time?! (Hz) (nA rms)? (Bits) (nA p-p) (Bits)
31,250 6211 96 ps 31,250 2177 155 13315 12.9
15,625 5181 192 ps 15,625 309 18.3 1830 15.8
10,417 4444 288 us 10,417 121 19.7 781 17
5208 3115 576 us 5208 72 204 452 17.8
3906 2597 1.15ms 3906 49 209 339 18.2
1157 1007 2.98 ms 1157 30 216 214 18.8
539 503.8 5.95ms 539 22 221 149 19.4
401 381 7.49 ms 401 19 23 125 19.6
206 200.3 14.99 ms 206 14 228 T 203
102 100.2 29.85ms 102 10 232 71 204
59.98 59.52 50.02 ms 59.98 7.6 236 53 208
50 49.68 60 ms 50 7.2 237 41 212
20 20.01 149.93 ms 20 48 24 29.8 217
16.67 16.63 179.96 ms 16.67 44 24 29.8 217
10 10 300 ms 10 38 24 238 22
5 5 600 ms 5 31 24 17.9 224
25 25 1.2 sec 25 2.6 24 11.9 23
1.25 1.25 2.4 sec 1.25 24 24 11.9 23

1

=1+
2 381 1000 200.3
100
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Rev. 0

AD4112
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3 AVDD 1.8V
10VvDD
4 I0VDD 1.8V
iPassives™ I0VvDD I0VvDD 3.3V
8
AD4112 PLC
DCS
ODR
5ppm/ 25V ADA4112
e 5V 3.3V
REFOUT . 1MQ
e *10V
0.1uF .
16MHz
A 1: cxt cx2
| |
! 1
I na
i O— 2 VINO | XTAL2/CLKIO (13) CLKIN
! OPTIONAL
i Oo— HVINL | DOUT/RDY () 0 DOUTIRDY  EXTERNAL
y ]

i y‘}: i DIN @ O DIN INPUT
|
! i SCLK (16) O SCLK
! 1
) 1) VINCOM | cs CS
| \% ! @
! |
| | IOVDD
: O—f\,—' 34) lINO+ : 1ovDD €9
: ¥ : AD4112
! % ! DGND (1)
| ‘r@jl I NO -
|
e Y 1' REGCAPD (22

IVBI AS- )—I—T
0.1pF

REFOUT (e)—_L
O.lng

31.
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REGCAPA (7
AVSS 0.1uF 1pF
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AD4112 AVDD 10VDD 2
ADA4112
ADA4112
AVDD 1.8V LDO
ADC AVDD
AVDD AVSS AVDD
AVSS =3.3V 5V AVDD AVSS 3.3V
5V +1.65V +2.5V
10VDD 1.8V LDO
ADC
I0VDD ADC
SPI 10VDD
DGND 10VvDD - DGND 2V
5.5V
AVSS = DGND
AD4112 AVDD
3.3V 5V
AVSS DGND 1
10VvDD 2V 55V
AD4112 QSPI MICROWIRE® DSP
3 4 SPI _
SPI 3 CS
SPI 3
SCLK SCLK
DRIVE EDGE ¥ SAMPLE EDGE
32. SPI 3 SCLK
ADC
ADC
8
RA 0x00
5 0
Rev. 0
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DIN
64
. ADC _
CS CS
33
34 8
ID
ID
ADA4112 0x30DX
1D 10
11
8 BITS, 16 BITS,
8-BIT COMMAND OR 24 BITS OF DATA |
C_S )) ))
149 «
)) )
149 «
DIN — CMD DATA —
)) )
149 «
33. 8
8 16 24
8 BITS, 16 BITS,
24 BITS, OR
8-BIT COMMAND 32 BITS OUTPUT
cs
) )
[{¢ ({9
))
[{¢
DIN — CMD a
— ()() (’(‘
DOUT/RDY __| DATA
))
({9
SCLK | | | | | | | | | | a
34. 8
8 16 24
32 DOUT




AD4112

ADA4112 _ ADC
o cs
cs
DIN
64
10.
Reg. Name Bits Bit 7 Bit 6 Bits | Bit4  [Bit3a [Bit2 [Bit1 |Bit0 [ Reset RW
0x00 COMMS | [7:0] WEN RIW RA 0x00 w
11.ID
Reg. Name Bits Bit 7 Bit 6 Bit5 | Bit4 [Bit3a  [Bit2 [ Bitl1 [Bito | Reset RW
0x07 ID [15:8] ID[15:8] 0x30DX! | R
[7:0] ID[7:0]
X
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AD4112 AD4112 16 8
. 0 VINO 8
VINL 0
REF+
VIN
. sincs + sincl
31.25kSPS 8
- ADC
. CRC ADA4112
0
15
0 12
ADC 35
. 35 A
. 35 B
- ADC 35
c
A CHANNEL CONFIGURATION
SELECT INPUT AND SETUP FOR EACH ADC CHANNEL
B SETUP CONFIGURATION
8 POSSIBLE ADC SETUPS
SELECT FILTER ORDER, OUTPUT DATA RATE, AND MORE
C ADC MODE AND INTERFACE MODE CONFIGURATION -
SELECT ADC OPERATING MODE, CLOCK SOURCE, E
ENABLE CRC, DATA AND STATUS, AND MORE 3
35. ADC
12. 0
Reg. Name | Bits | Bit7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 Bitl1 | BitO Reset | RW
0x10 CHO [15:8] | CH_ENO SETUP_SELO Reserved INPUT[9:8] 0x8001 | RW
[7:0] INPUT[7:0]
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AD4112

ADC
ADA4112 8
4 ADC
. REF+ REF -
. AVDD - AVSS
0 0
0 0
0 36
ADC
8
1 13 16
0 4
1 7 0
SETUP CONFIG FILTER CONFIG
REGISTERS REGISTERS GAIN REGISTERS* OFFSET REGISTERS
SETUPCONO ox20 FILTCONO ox28 ===+ GAINO  ox38 f—— OFFSETO ox30
SETUPCON1 ox21 FILTCON1 ox29 === GAIN1  ox39 f—— OFFSET1 (x31
SETUPCON2 ox22 FILTCON2 oxoa ===+ GAIN2  oxan f——» OFFSET2 k32
SETUPCON3 x23 FILTCON3 oxop f-——] GAIN3  xap f——» OFFSET3  gea3
SETUPCON4 x24 FILTCON4 geoch-——] GAIN4  oxac f——» OFFSET4 a4
SETUPCONS 55 FILTCONS gopb-—-» GAIN5 g3 b——» OFFSET5 35
SETUPCONG ox26 FILTCON6 (x2g p=——+] GAIN6  ox3g b ——»] OFFSET6 (436
SETUPCONT7 07 FILTCON7 gyoF b === GAIN7  oy3F b—— OFFSET7 (437
SELECT PERIPHERAL SELECT DIGITAL GAIN CORRECTION OFFSET CORRECTION
FUNCTIONS FOR FILTER TYPE OPTIONALLY OPTIONALLY PROGRAMMED
ADC CHANNEL AND OUTPUT DATARATE SFS%%I}ASMFL\/IIE%DURED PER SETUP AS REQUIRED
rerere T aurrers oo TOR CORRENT REUT)
REFERENCE SOURCE SINC3 ®
SINC3 MAP Q
ENHANCED 50Hz/60Hz g
36. ADC
13. 0
Reg. |Name Bits |Bit 7 |Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset |RW
0x20 |SETUPCONO|[15:8] Reserved BI_UNIPOLARO| REFBUFO+ REF B U INBUFO 0x1000 M
[7:0] |Reserved |Reserved | REF_SELO Reserved
14. 0
Reg. [Name  [Bits |[Bit7 Bit 6 |Bit5 |Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset |RW
0x28 |FILTCONO |[15:8] [SINC3_MAPO Reserved ENHFILTENO ENHFILTO 0x0500 |RW
[7:0] |Reserved ORDERO | ODRO
15. 0
Reg. |Name Bits Bits[23:0] Reset RW
0x38 |GAINO [23:0] GAINO[23:0] O0X5SXXXXO0[ RW
16. 0
Reg. |Name Bits Bits[23:0] Reset RW
0x30 |OFFSETO |[23:0] OFFSETO0[23:0] 0x800000 | RW

Rev. 0

24/58




AD4112

ADC
ADC ADC ADC
24
ADC
17
ADC
0x800000 24 CRC
18
ADC
ADC
AD4112
17. ADC
Reg. | Name Bits | Bit7 Bit 6 Bit 5 Bit 4 | Bit3 Bit2 | Bitl Bit 0 Reset | RW
0x01 | ADCMODE | [15:8] | REF_EN Reserved SING_CYC Reserved Delay 0x2000 | RW
[7:0] Reserved Mode ‘ CLOCKSEL | Reserved
18.
Reg. | Name [ Bits | Bit7 | Bit6 | Bit5 Bit 4 Bit 3 Bit2 | Bit1 Bit O Reset | RW
0x02 | IFMODE | [158] Reserved ALTSYNC | I0STRENGTH Reserved DOUT_RESET | 0x0000 | RW
[7:0] | CONTREAD | DATA STAT | REGCHECK | Reserved CRC_EN | Reserved | WL16
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VINO VIN7 VINCOM

8

ADA4112

to

37

Rev. 0

I NOI4 N39
ADC
AVDD
LN ]

2221803222222k Q

AVDD

x

1MQ _I*_
AVSS
1MQ

.

: AVSS

L]

L]

. AVDD
1MQ ¥
222032228222k Q _It_

e 000 AVSS
38.
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AVDD MULTIPLEXER

1IN0+ O—wW\—4¢
5Q
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3 v

16465-014

I I NO—=—4
5Q

MULTIPLEXEI

D —
]'_o/co_'_ l o—!+|N
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4 IINO+ [IN3+ 4
I I NOI-H N3 -
IINO+ | | NO -

AD41112 8

10 5V 20V

VINO  VIN1 VIN2

VINCOM
VINCOM AVSS

0x55567C

3V TO 18V

gO.lp,lF

1

1ALL DECOUPLING IS TO AVSS.

VIN3 VIN4  VIN5 VING

VIN7

ADR45252

2.5V VREF

v

1

AD4112
AD4112  AVDD —AVSS REF+
25V
REF_SELX 5 4
0 19
AD4112
AD4112
25V
ADC REF_EN
REFOUT
AVSS  0.1pF
AD4112
ADRA4525
39 AD4112
AVSS
39 ADR4525
4.7uF
ADC
REF+
REF+ REF -
REF - AVSS
REFOUT
ADC
15 20
REF_EN
AD4112

2ANY OF THE ADR4525 FAMILY REFERENCES CAN BE USED.

ADRA4525 ENABLES REUSE OF THE 3.3V ANALOG SUPPLY
NEEDED FOR AVDD TO POWER THE REFERENCE V.

Rev. 0

39. AD4112 REF=*

16465-016

ADR4525

REF -

AD4112

0.1pF

0.1uF

ADA4112

REF_EN
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AD4112

19. 0
Reg. | Name Bits | Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bitl | Bit0 | Reset | RW
0x20 | SETUPCONO | [15:8] Reserved BI_UNIPOLARO | REFBUFO+ | REF BUF INBUFO 0x1000 | RW
[7:0] Reserved | Reserved ‘ REF_SELO Reserved
20. ADC
Reg. | Name Bits | Bit7 Bit 6 Bit 5 Bit 4 | Bit3 Bit 2 | Bit1 BitO | Reset | RW
0x01 | ADCMODE | [15:8] | REF_EN | Reserved SING_CYC Reserved Delay 0x2000 | RW
[7:0] Reserved Mode | CLOCKSEL | Reserved
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AD4112 ADC

1/f ADR4525

AD4112 2MHz
AD4112 3 1

. 2MHz
16MHz

2MHz

50Hz 60Hz 2MHz
ADC
CLOCKSEL 3 2
20
ADA4112
SINC3_MAPXx

16MHz 2MHz
AD4112

ADC

+2.5%

CLKIO
10VDD
ADA4112
DC
10VDD I0VvDD
DC
IOSTRENGTH
10VDD
27

Rev. 0

to

AD4112
XTAL1 XTAL2/CLKIO
FA-20H
16MHz 10ppm 9pF
40
XTAL1 XTAL2/CLKIO 2
CX1 CX2 2
DGND
XTAL1L
XTAL2 CLKIO
PCB

AD4112
cx1 L
XTALL @2

=
XTAL2/CLKIO (13)—1—T

CX2

1%

16465-017

1DECOUPLE TO DGND

40.
SCLK I0VDD
SCLK
SLCK
SCLK
SCLK
PCB
-2.5% ADA4112

XTAL2 XTAL2/CLKIO XTAL2/

CLKIO

I0VDD
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AD4112 3
sincb + sincl
sinc3
50Hz 60Hz
J’_ 50Hz AND 60Hz [
—
LI SINC3 ?
41.
sinch + sincl
sinch + sincl
2.6kSPS
sinch
31.25kSPS sincl
ADC
42 50SPS
sincs + sincl
sinc5 + sincl

Rev. 0

0
) \ /\ \
o -4
=
z
S —s
a4
il
5
T -8
— 108
—-12%
0 50 100 150
FREQUENCY (Hz)
42, 50SPS sinc5 + sincl
sinc5 + sincl
6 7

16465-019

16465-018

sinc3
sinc3
sinc3
tserrie = 3/
sinc3 43
sinc3
0
-1
. AN
L \
g T~
Z -5
= V7 N~
g s \[] \ [/ \
5, 1 \I/ \
e 1l \|f \
- 10}le W \
—-118 I \
_1203 50 100 150
FREQUENCY (Hz)
43. sinc3
sinc3
8 9
SINC3_MAPX sinc3
sinc3
=fwoo/ 32 xFILTCONx 14 0
fmop MCLK/2 1MHz
FILTCONx 14 0 MSB
FILTCONx 14 0 625
SINC3_MAPx 50SPS
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RDY
AD4112 ADC SING_CYC
ANALOG
ADC INPUT
4 FULLY
ADC SETTLED
ADC OUTPUT /—
2.6kSPS e T >
sinc5 +sincl SETTLE 5
45,
50Hz 60Hz
44
sinc3
50Hz  60Hz
ANALOG 27.27SPS 50Hz +
INPUT | 1Hz 60Hz+1Hz 90dB
A sinc5 + sincl
ADC
OUTPUT ,_/—’—
\ g sincs + sincl
1/ODR g
4. 21 22
46 53
45
1
21.
Settling Simultaneous Rejection of Noise Peak-to-Peak
Output Data Rate (SPS) Time (ms) 50 Hz + 1 Hz and 60 Hz + 1 Hz(dB)* (LV rms) | Resolution (Bits) Comments
27.27 36.67 47 6.44 19.1 See Figure 46 and Figure 49
25 40.0 62 6.09 19.2 See Figure 47 and Figure 50
20 50.0 85 5.54 19.35 See Figure 48 and Figure 51
16.667 60.0 90 5.38 19.51 See Figure 52 and Figure 53
1 =2.00MHz
22.
Settling Simultaneous Rejection of Noise Peak-to-Peak
Output Data Rate (SPS) Time (ms) 50 Hz + 1 Hz and 60 Hz + 1 Hz(dB)! (nArms) | Resolution (Bits) Comments
27.27 36.67 47 7.69 214 See Figure 46 and Figure 49
25 40.0 62 7.68 21.2 See Figure 47 and Figure 50
20 50.0 85 7.26 21.7 See Figure 48 and Figure 51
16.667 60.0 90 7.25 21.7 See Figure 52 and Figure 53
1 =2.00MHz
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CLOCKSEL

ADC

AD4112

0x800000

0x800000

0x800000

0x800000
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RDY
LDO
cs
ADC
00
LDO
GPIO
CS=0 DIN=1
64SCLK LDO
500ps
4
ADC
Vrer 10.5 X VRrer
1
ADC 24mA
ADC
0x800000
0x500000 OXBFFFFF
ADC
RDY
0.075 x Vin/Vrer X 28 — -
x /0x400000 x 2
075 x In x50 [Vrer x 2128 _ -
X /0x400000 x 2
ADC
0.075 x Vin/Vrer X 2% — -
X /0x400000 + 0x800000
AD4112
075 x Iin x50 /Vrer X 228 — -
x /0x400000 + 0x800000
ADC
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AD4112 SPI
L AD4112
CS DIN SCLK DOUT/RDY 4
DIN
DOUT
SCLK
DIN DOUT
SCLK
DOUT/RDY
cs
RDY
RDY
RDY
RDY
SCLK
cs cs
AD4112
cs AD4112
2 3 2 AD4111
3 AD4112
1
cs
3 SCLK
DIN DOUT/RDY AD4112
RDY
CcS=0 DIN = 1
64 SCLK
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AD4112
Rev. 0

CRC_ERROR

CRC

XE+x2+x+1

XOR
XOR
CRC_EN
XOR
8 8 24
8 32 SPI
57 58
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57. CRC SPI
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CRC 1
8
8
X8+ X2+ x+1 CRC -24 0x654321
8 8 16
8 0 MSB 8
1
XOR
MSB

011001010100001100100001

01100101010000110010000100000000 8
x% + x2 + x + 1 = 100000111
100100100000110010000100000000 XOR
100000111
100011000110010000100000000 XOR
100000111
11111110010000100000000 XOR
100000111
1111101110000100000000 XOR
100000111
111100000000100000000 XOR
100000111
11100111000100000000 XOR
100000111
1100100100100000000 XOR
100000111
100101010100000000 XOR
100000111
101101100000000 XOR
100000111
1101011000000 XOR
100000111
101010110000 XOR
100000111
1010001000 XOR
100000111
10000110 = 0x86
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Rev. 0

3

XOR
XOR

-24 0x654321
16
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AD4112
AD4112 2 GPOO  GPOL
GPO GPIOCON OP_ENO_1
GP_DATAO GP_DATAL
AVDD  AVSS
AVDD — AVSS 5V
33V
GPIOCON ERR_EN 1
GPIOCON
ERR_DAT ERROR
IOVDD  DGND ERROR
AD4112
Ops  8ms 8
ADC 0x01
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16 24
AD4L12 24
16
WL16 1
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24
DOUT_RESET
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RDY
t7
RDY
DOUT_RESET 1 cs .
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GPIOCON SYNC_EN 1
SYNC SYNC
SYNC
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SYNC
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ADC_ERROR

ADC
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REG_ERROR
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REG_CHECK
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ERROR
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ERR_EN 10

REG_ERROR
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ADC_ERROR  CRC_ERROR
ERROR
ADC_ERROR
ADC
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REG_CHECK
ADA4112
REG_ERROR 1
1
REG_ERROR 1
REG_CHECK
ERR_EN
ERROR
3
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OR
ERROR
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AVDD AVSS I0VDD DGND
10puF 0.1pF
AVDD AVSS
0.1pF
I0VDD 10pF 0.1pF
DGND
AVSS
REF+ REF - AVSS
AD4112 2 LDO
AVDD 10VDD REGCAPA
ADA112 AVSS 1uF  0.1pF
REGCAPD DGND

1pF  0.1pF
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23.

Reg. |Name Bits  |Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 Reset RW

0x00 |[comMMms  [[7:0] [WEN RIW RA 0x00 w

0x00 |Status [7:0] RDY ADC_ERROR |CRC_ERROR |REG_ERROR Channel 0x80 R

0x01 |ADCMODE |[[15:8] |REF_EN Reserved SING_CYC Reserved i Delay 0x2000  |RW
[7:0] Reserved Mode CLOCKSEL i Reserved

0x02 |IFMODE [15:8] Reserved ALT_SYNC IOSTRENGTH| Reserved DOUT_RESET |0x0000 RW
[7:01 |CONTREAD | DATA STAT REG_CHECK Reserved CRC_EN | Reserved WL16

0x03 |REGCHECK |[23:16] REGISTER_CHECK[23:16] 0x000000 |R
[15:8] REGISTER_CHECK[15:8]
[7:0] REGISTER_CHECK]7:0]

0x04 |Data [23:16] Data [23:16] 0x000000 |R
[15:8] Data [15:8]
[7:0] Data [7:0]

0x06 |GPIOCON |[15:8] |Reserved Reserved OP_ENO_1  Reserved ISYNC_EN | ERR_EN |ERR_DAT 0x0800 RW
[7:0] |GP_DATAL GP_DATAOQ Reserved

0x07 [ID [15:8] ID[15:8] 0x30Dx  |R
[7:0] ID[7:0]

0x10 |CHO [15:8] |CH_ENO i SETUP_SELO i Reserved i INPUTO[9:8] 0x8001  |RW
[7:0] INPUTO [7:0]

0x11 [CH1 [15:8] |CH_EN1 i SETUP_SEL1 i Reserved i INPUT1[9:8] 0x0001  |RW
[7:0] INPUTL[7:0]

0x12 |CH2 [15:8] |CH_EN2 i SETUP_SEL2 i Reserved i INPUT2[9:8] 0x0001  |RW
[7:0] INPUT2[7:0]

0x13 |CH3 [15:8] |CH_EN3 i SETUP_SEL3 i Reserved i INPUT3[9:8] 0x0001 RW
[7:0] INPUT3[7:0]

0x14 |CH4 [15:8] |CH_EN4 SETUP_SEL4 Reserved INPUT4[9:8] 0x0001 |RW
[7:0] INPUTA[7:0]

0x15 |CHS [15:8] |CH_EN5 SETUP_SELS Reserved INPUT5[9:8] 0x0001  |RW
[7:0] INPUT5[7:0]

0x16 |CH6 [15:8] |CH_EN6 SETUP_SEL6 Reserved INPUT6[9:8] 0x0001 |RW
[7:0] INPUT6[7:0]

0x17 |CH7 [15:8] |CH_EN7 SETUP_SEL7 Reserved INPUT7[9:8] 0x0001  |RW
[7:0] INPUT7[7:0]

0x18 |CHS [15:8] |CH_ENS SETUP_SELS Reserved INPUTS[9:8] 0x0001 |RW
[7:0] INPUTS[7:0]

0x19 |CH9Y [15:8] |CH_EN9 SETUP_SEL9 Reserved INPUT9[9:8] 0x0001  |RW
[7:0] INPUTO[7:0]

0x1A |CH10 [15:8] |CH_EN10 SETUP_SEL10 Reserved INPUT10[9:8] 0x0001 |RW
[7:0] Input10[7:0]

0x1B |CHI11 [15:8] |CH_EN11 SETUP_SEL11 Reserved INPUT11[9:8] 0x0001 |RW
[7:0] INPUT11[7:0]

0x1C |CH12 [15:8] |CH_EN12 SETUP_SEL12 Reserved INPUT12[9:8] 0x0001 |RW
[7:0] INPUT12[7:0]

0x1D |CH13 [15:8] |CH_EN13 SETUP_SEL13 Reserved INPUT13[9:8] 0x0001 |RW
[7:0] INPUT13[7:0]

O0x1E |CH14 [15:8] |CH_EN14 SETUP_SEL14 Reserved INPUT14[9:8] 0x0001 |RW
[7:0] INPUT14[7:0]

O0xIF |CH15 [15:8] |CH_EN15 SETUP_SEL15 Reserved INPUT15[9:8] 0x0001 |RW
[7:0] INPUT15[7:0]

0x20 | SETUPCONO|[15:8] Reserved IBI_UNIPOLARO|REFBUFO+ [REF B UF INBUFO 0x1000  |RW
[7:0] Reserved Reserved REF_SELO Reserved

0x21 |SETUPCONL1 |[15:8] Reserved IBI_UNIPOLARL{REFBUF1+ [REF BUE INBUF1 0x1000 |RW
[7:0] |Reserved Reserved REF_SEL1 Reserved
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Reg. [Name Bits Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset RW

0x22 | SETUPCONZ2|[15:8] Reserved BI_UNIPOLAR2 | REFBUF2+ REFBUFE INBUF2 0x1000 RW
[7:0] Reserved Reserved REF_SEL2 Reserved

0x23 |SETUPCONS3 |[15:8] Reserved %BI_UNIPOLARS REFBUF3+ R EFBU F INBUF3 0x1000 RW
[7:0] Reserved Reserved REF_SEL3 Reserved

0x24 |SETUPCON4 |[15:8] Reserved iBI_UNIPOLAR4 REFBUF4+ R EFBU F INBUF4 0x1000 RW
[7:0] |Reserved Reserved REF_SEL4 Reserved

0x25 |SETUPCONS |[15:8] Reserved %BI_UNIPOLARS REFBUF5+ R EFBU F INBUF5 0x1000 RW
[7:0] Reserved Reserved REF_SEL5 Reserved

0x26 |SETUPCONSG |[15:8] Reserved %BI_UNIPOLARG REFBUF6+ R EFBU F INBUF6 0x1000 RW
[7:0] |Reserved Reserved REF_SEL6 Reserved

0x27 |SETUPCONTY |[15:8] Reserved %BI_UNIPOLAR? REFBUF7+ R EFBU F INBUF7 0x1000 RW
[7:0] Reserved Reserved REF_SEL7 Reserved

0x28 |FILTCONO [[15:8] |SINC3_MAPO Reserved IENHFILTENO | ENHFILTO 0x0500 RW
[7:0] |Reserved ORDERO ODRO

0x29 |FILTCON1 |[15:8] |SINC3_MAP1 Reserved [ENHFILTENL1 | ENHFILT1 0x0500 RW
[7:0] |Reserved ORDER1 ODR1

O0x2A |FILTCON2 |[15:8] |SINC3_MAP2 Reserved ENHFILTEN2 | ENHFILT2 0x0500 RW
[7:0] Reserved ORDER2 ODR2

0x2B |FILTCON3 |[15:8] |[SINC3_MAP3 Reserved IENHFILTEN3 | ENHFILT3 0x0500 RW
[7:0] Reserved ORDER3 ODR3

0x2C |FILTCON4 |[15:8] |SINC3_MAP4 Reserved \ENHFILTEN4 | ENHFILT4 0x0500 RW
[7:0] Reserved ORDER4 ODR4

0x2D |FILTCON5 |[15:8] |SINC3_MAP5 Reserved iENHFILTENS ENHFILTS 0x0500 RW
[7:0] Reserved ORDERS5 ODR5

Ox2E |FILTCON6 |[15:8] |SINC3_MAP6 Reserved iENHFILTENG ENHFILT6 0x0500 RW
[7:0] [Reserved ORDER6 ODR6

0x2F |FILTCON7 |[15:8] |SINC3_MAP7 Reserved [ENHFILTEN? | ENHFILT7 0x0500 RW
[7:0] Reserved ORDER?7 ODRY7

0x30 |OFFSETO [23:0] OFFSETO0[23:0] 0x800000 |RW

0x31 |OFFSET1 [23:0] OFFSET1[23:0] 0x800000 |[RW

0x32 |OFFSET2 [23:0] OFFSET2[23:0] 0x800000 |RW

0x33 |OFFSET3 [23:0] OFFSET3[23:0] 0x800000 |RW

0x34 |OFFSET4 [23:0] OFFSET4[23:0] 0x800000 |RW

0x35 |OFFSET5 [23:0] OFFSET5[23:0] 0x800000 |[RW

0x36 |OFFSET6 [23:0] OFFSET6[23:0] 0x800000 |RW

0x37 |OFFSET7 [23:0] OFFSET7[23:0] 0x800000 |RW

0x38 |GAINO [23:0] GAINO[23:0] O0X5XXXX0|RW

0x39 |GAIN1 [23:0] GAIN1[23:0] OX5XXXX0|RW

0x3A |GAIN2 [23:0] GAIN2[23:0] 0X5EXXXX0|RW

0x3B |GAIN3 [23:0] GAIN3[23:0] 0X5EXXXX0|RW

0x3C |GAIN4 [23:0] GAIN4[23:0] 0XEXXXX0|RW

0x3D |GAINS [23:0] GAIN5[23:0] OX5XXXX0|RW

0x3E |GAIN6 [23:0] GAING6[23:0] OXSXXXX0|RW

O0x3F |GAIN7 [23:0] GAIN7[23:0] 0X5EXXXX0|RW
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0x00

24. COMMS

0x00

COMMS

WEN

ADC

0x0

0x0

[5:0]

RA

000000
000001
000010
000011
000100
000110
000111
010000
010001
010010
010011
010100
010101
010110
010111
011000
011001
011010
011011
011100
011101
011110
011111
100000
100001
100010
100011
100100
100101
100110
100111
101000
101001
101010
101011
101100
101101
101110
101111

ADC

GPIO

© 00 N O U1~ W N PP O

e o =
O b W N B O

~N o o B~ W N - O

~N o oA W NN PO

0x00
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110000
110001
110010
110011
110100
110101
110110
110111
111000
111001
111010
111011
111100
111101
111110
111111

~N oo OB~ W N PO

~N o o~ W NN P O

0x00 0x80 Status

8 ADC
DATA_STAT

25. STATUS

7 RDY CS
DOUT/RDY

RDY
ADC
ADC
ADC
RDY

0x1

6 ADC_ERROR

OXFFFFFF
0x000000

ADC
ADC

ADC

0x0

5 CRC_ERROR

CRC

CRC

CRC

0x0

4 REG_ERROR

REG_CHECK
REG_CHECK

0x0
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[3:0]

Channel

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

© 0 N o gk~ W NN P O

[~ o e =
g b W N R O

ADC

0x0 15 OxF

0x0

ADC

ADC

0x01

RDY

26. ADCMODE

0x2000
ADC

ADCMODE

ADC

15

REF_EN

25V REFOUT

0x0

RW

14

Reserved

0x0

RW

13

SING_CYC

ADC

0x1

RW

[12:11]

Reserved

0x0

[10:8]

Delay

000
001
010
011
100
101
110
111

ADC
Ops
32ps
128us
320ps
800ps
1.6ms
4ms
8ms

0x0

RW

Reserved

0x0
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[6:4] Mode ADC 0x0 RW
000
001
010
011
100
101
110
111
[3:2] CLOCKSEL ADC 0x0 RW
00
01 XTAL2/CLKIO
10 XTAL2/CLKIO
11 XTAL1L XTAL2/CLKIO
[1:0] Reserved 0 0x0 R
0x02 0x0000 IFMODE
27. IFMODE
[15:13] | Reserved 0 0x0 R
12 ALT_SYNC SYNC 0x0 RW
SYNC
0
1
11 IOSTRENGTH DOUT/RDY 0x0 RW
10VvDD
[10:9] Reserved 0 0x0 R
8 DOUT_RESET DOUT_RESET 0x0 RW
7 CONTREAD ADC 0x0 RW
ADC
0
1
6 DATA_STAT 0x0 RW
0
1
Rev. 0 49/58




AD4112

5 REG_CHECK 0x0 RW
REG_CHECK 1
REG_ERROR
REG_CHECK 0
ADC
0
1
4 Reserved 0 0x0 R
[3:2] CRC_EN CRC 0x00 RW
CRC 1
00
01 XOR
CRC
10 CRC
1 Reserved 0 0x0 R
0 WL16 ADC 16 0x0 RW
ADC
ADC
ADC
0|24
1] 16
0x03 0x000000 REGCHECK
XOR 24
REG_CHECK
0
28. REGCHECK
[23:0] REGISTER_CHECK REG_CHECK 0x000000 | R
24
0x04 0x000000 Data
ADC -
BI_UNIPOLARX RDY RDY
ADC RDY
ADC ADC
ADC
29. Data
[23:0] Data ADC 0x000000 | R
DATA_STAT
32
WL16 16
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GPIO
0x06 0x0800 GPIOCON
GPIO 1/0
30. GPIOCON
[15:14] | Reserved 0x0 R
13 OP_ENO_1 GPOO0/GPO1 GPOO GPO1 0x0 R/W
AVDD AVSS
0
1
12 Reserved 0x0 R
11 SYNC_EN 0x1 RIW
0
1| SYNC SYNC
SYNC SYNC
ADC
ALT_SYNC SYNC
SYNC
SYNC
SYNC
SYNC
[10:9] ERR_EN 0x0 RIW
00
01 ERROR
10
11 ERROR
ADC_ERROR ERROR
ERR_DAT
8 ERR_DAT ERROR 0x0 R/W
ERROR
ERROR
0 ERROR
ERR_DAT GPIOX
AVDD1 AVSS IOVDD DGND
1 ERROR
7 GP_DATAL 0x0 R/W
0
1 | GPO1 GPO1
6 GP_DATAO GPO1=0 0x0 R/W
0| GPO1=1
1| GPOO GPOO
[5:0] Reserved 0x0 R
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ID
0x07 0x30DX ID
1D 16 ID ADA4112 0x30DX
31.ID
[15:0] 1D ID ID 16 ID 0x30DX R
0
0x10 0x8001 CHo
16 ADC
32. CHO
15 CH_ENO Oxt RIW
ADC
0
1
[14:12] | SETUP_SELO ADC 0x0 RIW
3
000 0
001 1
010 2
011 3
100 4
101 5
110 6
111 7
[11:10] | Reserved 0x0 R
[9:0] INPUTO ADC ox1 RIW
0000000001 | VINO VIN1
0000010000 | VINO VINCOM
0000100000 | VIN1 VINO
0000110000 | VIN1 VINCOM
0001000011 | VIN2 VIN3
0001010000 | VIN2 VINCOM
0001100010 | VIN3 VIN2
0001110000 | VIN3 VINCOM
0010000101 | VIN4 VIN5
0010010000 | VIN4 VINCOM
0010100100 | VIN5 VIN4
0010110000 | VIN5 VINCOM
0011000111 | VIN6 VIN7
0011010000 | VIN6 VINCOM
0011100110 | VIN7 VING6
0011110000 | VIN7 VINCOM
0110001011 | 1IN3+ | I N3 -
0110101010 | IIN2+ I | N2 -
0111001001 | IIN1+ I | N1 -
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0111101000 | IINO+ | | NO -
1000110010
1010110110
1 15
0x11 OX1F 0x0001 CH1 CH7
15 0
33.CH1 CH15
Reg. Name Bits Bit 7 Bit 6 Bit5 | Bit4 Bit3 | Bit2 Bit1 | Bito Reset RW
0x11 CHL [15:8] | CH_EN1 SETUP_SEL1 Reserved INPUTL[9:8] 0x0001 RW
[7:0] INPUTL[7:0]
0x12 CH2 [15:8] | CH_EN2 SETUP_SEL2 | Reserved | INPUTZ2[9:8] 0x0001 RW
[7:0] INPUT2[7:0]
0x13 CH3 [15:8] | CH_ENS3 SETUP_SEL3 | Reserved | INPUT3[9:8] 0x0001 RW
[7:0] INPUT3[7:0]
0x14 CH4 [15:8] | CH_EN4 SETUP_SEL4 | Reserved | INPUT4[9:8] 0x0001 RW
[7:0] INPUT4[7:0]
0x15 CH5 [15:8] | CH_ENS SETUP_SEL5 | Reserved | INPUTS[9:8] 0x0001 RW
[7:0] INPUT5[7:0]
0x16 CH6 [15:8] | CH_ENS6 SETUP_SEL6 | Reserved | INPUTE[9:8] 0x0001 RW
[7:0] INPUT6[7:0]
ox17 CH7 [15:8] | CH_EN7 SETUP_SEL7 | Reserved | INPUT7[9:8] 0x0001 RW
[7:0] INPUT7[7:0]
0x18 CH8 [15:8] | CH_ENS SETUP_SEL8 | Reserved | INPUTB[9:8] 0x0001 RW
[7:0] INPUTS[7:0]
0x19 CH9 [15:8] | CH_EN9 SETUP_SEL9 | Reserved | INPUTY[9:8] 0x0001 RW
[7:0] INPUTO[7:0]
OXIA | CHI0 [15:8] | CH_EN10 SETUP_SEL10 | Reserved | INPUT10[9:8] | 0x0001 RW
[7:0] INPUT10[7:0]
0xIB | CHi1 [15:8] | CH_EN11 SETUP_SEL11 | Reserved | INPUTLL[9:8] | 0x0001 RW
[7:0] INPUT11[7:0]
oxIC | CH12 [15:8] | CH_EN12 SETUP_SEL12 | Reserved | INPUT12[9:8] | 0x0001 RW
[7:0] INPUT12[7:0]
0xID | CH13 [15:8] | CH_EN13 SETUP_SEL13 | Reserved | INPUT13[9:8] | 0x0001 RW
[7:0] INPUT13[7:0]
OXLE CH14 [15:8] | CH_EN14 SETUP_SEL14 | Reserved | INPUT14[9:8] | 0x0001 RW
[7:0] INPUT14[7:0]
OXLF CH15 [15:8] | CH_EN15 SETUP_SEL15 | Reserved | INPUT15[9:8] | 0x0001 RW
[7:0] INPUT15[7:0]
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0
0x20 0x1000 SETUPCONO
16 ADC
34. SETUPCONO
[15:13] | Reserved 0 0x0 R
12 BI_UNIPOLARO 0 ADC ox1 RIW
0
1
11 REFBUFO+ REF+ REF+ 0x0 RIW
0
1
10 REFBUFO - REF - REF - 0x0 RIW
0
1
[9:8] INBUFO 0x0 RIW
00
01
10
11
7 Reserved 0 0x0 R
6 Reserved 0 0x0 R
[5:4] REF_SELO 0 ADC 0x0 RIW
00 REF *
10 2.5V ADCMODE
26
11 | AVDD AVSS
[3:0] Reserved 0 0x0 R
1 7
0x21 0x27 0x1000 SETUPCON1 SETUPCON?7
7 0
35. SETUPCON1 SETUPCON7
Reg. |Name Bits  |[Bit7 Bit6 |Bit5 |Bit4 Bit 3 Bit 2 Bitl |Bit0 |Reset [RW
0x21 |SETUPCON1 |[15:8] Reserved BI_UNIPOLAR1 |REFBUF1+ |REF BUF| INBUF1 0x1000 RW
[7:0] Reserved | Reserved | REF_SEL1 Reserved
0x22 |SETUPCON2 |[15:8] Reserved |BI_UNIPOLAR2 REFBUF2+ |R EFBU F| INBUF2 | 0x1000 |RW
[7:0] Reserved | Reserved | REF_SEL2 Reserved
0x23 |SETUPCON3 |[15:8] Reserved |BI_UNIPOLAR3 REFBUF3+ IR EFBU F| INBUF3 0x1000 RW
[7:0] Reserved | Reserved | REF_SEL3 Reserved
0x24 |SETUPCON4 |[15:8] Reserved |BI_UNIPOLAR4 REFBUF4+ |R EFBU F| INBUF4 | 0x1000 |RW
[7:0] Reserved | Reserved | REF_SEL4 Reserved
0x25 |SETUPCONS5 |[15:8] Reserved |BI_UNIPOLAR5 REFBUF5+ IR EFBU F| INBUF5 0x1000 RW
[7:0] Reserved | Reserved | REF_SEL5 Reserved
0x26 |SETUPCONG6 |[15:8] Reserved |BI_UNIPOLAR6 |REFBUF6+ |REF BUF| INBUF6 [0x1000 [RW
[7:0] Reserved | Reserved | REF_SEL6 Reserved
0x27 |SETUPCON7 |[15:8] Reserved |BI_UNIPOLAR7 REFBUF7+ |R EFBU F| INBUF7 0x1000 RW
[7:0] Reserved | Reserved | REF_SEL7 Reserved
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0
0x28 0x0500 FILTCONO
16 ADC
ADC
36. FILTCONO
15 SINC3_MAPO 0x0 RW
0 sinc3
1
fwoo/ 32 x FILTCONO 14 0
[14:12] Reserved 0 0x0 R
11 ENHFILTENO 0  50Hz/60Hz 0x0 RwW
ORDERO
00 sinc5 + sincl
0
1
[10:8] ENHFILTO 0  50Hz/60Hz 0x5 RW
010 | 27SPS 47dB 36.7ms
011 | 25SPS 62dB 40ms
101 | 20SPS 86dB 50ms
110 | 16.67SPS 92dB 60ms
7 Reserved 0 0x0 R
[6:5] ORDERO 0 0x0 RW
00 | Sinc5 + sincl
11 | Sinc3
[4:0] ODRO ADC 0x0 RW
0
sinch + sincl
6 9
00000 | 31,250SPS
00001 | 31,250SPS
00010 | 31,250SPS
00011 | 31,250SPS
00100 | 31,250SPS
00101 | 31,250SPS
00110 | 15,625SPS
00111 | 10,417SPS
01000 | 5208SPS
01001 | 2597SPS sinc3 3906SPS
01010 | 1007SPS sinc3 1157SPS
01011 | 503.8SPS sinc3 539SPS
01100 | 381SPS sinc3 401SPS
01101 | 200.3SPS sinc3 206SPS
01110 | 100.2SPS sinc3 102SPS
01111 | 59.52 SPS sinc3 59.98SPS
10000 | 49.68SPS sinc3 50SPS
10001 | 20.01SPS
10010 | 16.63SPS sinc3 16.67SPS
10011 | 10SPS
10100 | 5SPS
10101 | 2.5SPS
10110 | 1.25SPS
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1 7
0x29 Ox2F 0x0500 FILTCON1 FILTCON?
7 0
37. FILTCON1 FILTCON?
Reg. | Name Bits Bit 7 Bit6 | Bit5 | Bit4 | Bit3 Bit2 | Bit1 | Bit0 | Reset RW
0x29 | FILTCON1 | [15:8] | SINC3_MAP1 Reserved ENHFILTEN1 ENHFILT1 0x0500 | RW
[7:0] Reserved ORDER1 | ODR1
0x2A | FILTCON2 | [15:8] | SINC3_MAP2 Reserved | ENHFILTEN2 | ENHFILT2 0x0500 | RW
[7:0] Reserved ORDER2 | ODR2
0x2B | FILTCON3 | [15:8] | SINC3_MAP3 Reserved | ENHFILTEN3 | ENHFILT3 0x0500 | RW
[7:0] Reserved ORDER3 | ODR3
0x2C | FILTCON4 | [15:8] | SINC3_MAP4 Reserved | ENHFILTEN4 | ENHFILT4 0x0500 | RW
[7:0] Reserved ORDER4 | ODR4
0x2D | FILTCONS | [15:8] | SINC3_MAP5 Reserved | ENHFILTENS | ENHFILT5 0x0500 | RW
[7:0] Reserved ORDERS5 | ODR5
0x2E | FILTCON6 | [15:8] | SINC3_MAPS6 Reserved | ENHFILTENG | ENHFILT6 0x0500 | RW
[7:0] Reserved ORDERG6 | ODR6
0x2F | FILTCON7 | [15:8] | SINC3_MAP7 Reserved | ENHFILTEN7 | ENHFILT? 0x0500 | RW
[7:0] Reserved ORDER? | ODR?
0
0x30 0x800000 OFFSETO
24 ADC
38. OFFSETO
[23:0] | OFFSETO 0 0x800000 | RW
1 7
0x31 0x37 0x800000 OFFSET1 OFFSET7
7 0
39. OFFSET1 OFFSET7
Reg. Name Bits Bits[23:0] Reset RW
0x31 OFFSET1 [23:0] OFFSET1[23:0] 0x800000 RW
0x32 OFFSET2 [23:0] OFFSET2[23:0] 0x800000 RW
0x33 OFFSET3 [23:0] OFFSET3[23:0] 0x800000 RW
0x34 OFFSET4 [23:0] OFFSETA4[23:0] 0x800000 RW
0x35 OFFSET5 [23:0] OFFSET5[23:0] 0x800000 RW
0x36 OFFSET6 [23:0] OFFSET6[23:0] 0x800000 RW
0x37 OFFSET? [23:0] OFFSET7[23:0] 0x800000 RW
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0
0x38 OX5EXXXX0 GAINO
24 ADC
40. GAINO
[23:0] | GAINO 0 OX5XXXX0 | RW
1 7
0x39 Ox3F OX5XXXX0 GAIN1 GAIN7
7 0
41. GAIN1 GAIN7
Reg. Name Bits Bits[23:0] Reset! RW
0x39 GAIN1 [23:0] GAIN1[23:0] OX5XXXX0 | RW
0x3A GAIN2 [23:0] GAIN2[23:0] OX5XXXX0 | RW
0x3B | GAIN3 [23:0] GAIN3[23:0] OX5XXXX0 | RW
0x3C GAIN4 [23:0] GAIN4[23:0] OX5XXXX0 | RW
0x3D GAIN5S [23:0] GAIN5[23:0] OX5XXXX0 | RW
OX3E | GAING [23:0] GAING[23:0] OX5XXXX0 | RW
0x3F GAIN7 [23:0] GAIN7[23:0] OX5XXXX0 | RW

X
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DETAIL A)

6.10
6.00 SQ
PIN 1 5.90 e
INDICATOR \\ /_K’
0.50 T
BSC¥_F 470
TF 2.60 SQ
250
045
0.45 0.20 MIN
.40
0.35
1.00
0.95 FOR PROPER CONNECTION OF

o
0
a

SEATING :

PLANE

59. 40

T 1 4 0.05 MAX THE EXPOSED PAD, REFER TO
500 THE PIN CONFIGURATION AND
— {1 002Nom FUNCTION DESCRIPTIONS

I [} COPLANARITY SECTION OF THIS DATA SHEET.
0

0.08
.20 REF

COMPLIANT TO JEDEC STANDARDS MO-220-VJJD-5

LFCSP
6 mm x 6 mm 0.95 mm
CP-40-15
mm

Model* Temperature Range Package Description Package Option
ADA4112BCPZ —-40°C to +105°C 40-Lead Lead Frame Chip Scale Package [LFCSP] CP-40-15
AD4112BCPZ-RL7 -40°C to +105°C 40-Lead Lead Frame Chip Scale Package [LFCSP] CP-40-15

EVAL-AD4112SDzZ
EVAL-SDP-CB1Z

Evaluation Board
Evaluation Controller Board

1Z =RoHS
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