ADX3224/ADX3226/ADX3228
% 4. 670 8i@iE. 24 (iIFPFH¥ A ADC
ittiif?f1m

1. $51%

J\'NE75 ADC kN

SERYIERE:

- ThA&SEEl: 500SPS BY /9 116dB, 1kSPS BY /9
119dB

- HIRAFIEE: -1180B

- & -135dB

- THD: 50Hz # 60Hz E¢9-108dB

TR BB RS R I -
- 3V ES5V (B8iR)
-  +1.65 F+2.5V (Wik, AFERBE)

HF: 1.8V E 3.6V

PR RHIEER R TR

AIRARIEER . 1. 2. 4. 8. 12, 24, 48
PR A& &M 8

VDAC #&hi8

SPI™#IRIZEOMIY GPIO. HiEHE
QFP-64 $t3E

TYEEESEE: -40°C ZE 105°C

2. B

BRMRIF: BTERER. MR
BEEITE: B8, ZEMBERE
BN R 5

M AN &

EL FIFIERERR

3. 35EH

ADX3224/ADX3226/ADX3228 E—#RJ5IZ@E. AL
FKiF. 24 i, A 1REELHEZ(ADC), BE— 1T NE RS
RIEm M AZR(PCGA). WEREE. M—MREHR7E.
ADC BENSSEE. AIY BAVEUE R AN A BRI i
fRe3fE ADX3224/ADX3226/ADX3228 7 T\l R 545
MERIP LR EN BPRERS 1. BIERNSMHE
i\ 1E ADX3224/ADX3226/ADX3228 RS EHIZSH
PR ERWENEEERBERUNELREE, H5
EARAERSATRABERZRUNELRB R
ADX3224/ADX3226/ADX3228 RAIIEBEEEKEN S
HBYERE, AETBLLEZRU\BIR T THFEMARREY S8R
AR R T IR RS,

ADX3224/ADX3226/ADX3228 & MBEEHE—1RE
AN ZRERSE, FJLURIIEREIREERBIES UL
BTN SREMBERN, vJLERRR SRR
(DAC)E Il % BB T RIS Al LEARBRTE SR R D SR TN e =
¥ M, ADX3224/ADX3226/ADX3228 #] LA LA & &
64kSPS RYEIERZITTT,

XL TR ARIARTIR(AFE) AR T 2K A QFP-64 £,
BE T RESEEN-40°C & 105°C, ITMERIFEESN
Table 1,

© 2024 AnalogySemi Ltd. All Rights Reserved.

Public

www.analogysemi.com | Page 1 of 88



ADX3224/ADX3226/ADX3228

4. 6 81@@E. 24 fi[A¥ X+ AX ADC

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

OP.
CH RESOLUTION | FUNCTIONAL PKG.
)
ORDER NUMBER * PACKAGE MARK (BITy SAFETY CRC/ECC | FIFO T(EI(VI:I)D RATING MSL OPTION
Company Logo
ADX3224AQFP64 4 | QFP-64 ADX3224 24 N N N | -40-105 | Industrial 3 T/R-1000
XXXXXX
Company Logo
ADX3226AQFP64 6 | QFP-64 ADX3226 24 N N N | -40-105 | Industrial 3 T/R-1000
XXXXXX
Company Logo
ADX3228AQFP64 8 | QFP-64 ADX3228 24 N N N | -40-105 | Industrial 3 T/R-1000
XXXXXX
Table 2. Family Selection Guide
OP.
CH RESOLUTION | FUNCTIONAL PKG.
(1
ORDER NUMBER * PACKAGE MARK (BITY SAFETY CRC/ECC | FIFO T(IEI\CI:I;D RATING MSL OPTION
] Company Logo/ . g
ADX3202QAQFN32 | 2 | QFN-32 ADX3202Q/ XXXXXX 24 Y Y Y |-40-125| Auto 2 T/R-1500
] Company Logo/ . .
ADX3202AQFN32 2 | QFN-32 ADX3202X/XXXXX 24 Y Y Y | -40-85 |Industrial 2 T/R-1500
Company Logo/
ADX320QAQFN32 1 QFN-32 ADX320QX/XXXXX 24 Y Y Y |-40-125| Auto 2 T/R-1500
Company Logo/ .
ADX320AQFN32 1 QFN-32 ADX320X /XXXXX 24 Y Y Y | -40-85 |Industrial 2 T/R-1500
Company Logo/
() -. ~40- -
ADX3102QAQFN32 2 | QFN-32 ADX3102Q/XXXXXX 16 Y Y N 40-125| Auto 2 T/R-1500
Company Logo/ .
(2 - - -
ADX3102AQFN32 2 | QFN-32 ADX3102X/XXXXX 16 N N N 40-85 | Industrial 2 T/R-1500
Company Logo/
() -. ~40- -
ADX310QAQFN32 1 QFN-32 ADX310QX/XXXXX 16 Y Y N 40-125| Auto 2 T/R-1500
Company Logo/ )
() - - -
ADX310AQFN32 1 QFN-32 ADX310X/XXXXX 16 N N N 40-85 | Industrial 2 T/R-1500

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
ADX3xx(x)(Q)-Package Code

\ | | |
Device ] I Package Code
Optional;

Q: Automotive Grade

Note 2: Available in the future.
Note 3: "XXXXX": For internal use.
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.

(13‘ OPAMPOUT
cZz‘ NC

E‘ OPAMPN
cZo‘ OPAMPP
E‘ AVDD

E‘ AVSS

?47‘ AVSS

5Z>‘ AVDD
515‘ VCAP3
E‘ AVDDI
E‘ AVSSI
E‘ CLKSEL
E DGND
E‘ DVDD
E‘ IOGND

o ENC

IN8N [ 1 E‘ IOVDD
INeP [ 2 47] oROY
INN[ 3 E GPIO4
IN7P [ 4 45] GPios
IN6N[ 5 E GPIO2
IN6P [ 6 23] pour
INsN [ 7 E‘ GPIOT
IN5P [ 8 41] pasY.N
INaN | 9 E‘ SCLK
IN4P | 10 E cs
IN3N [ 11 E‘ START
IN3P [ 12 37] cw
IN2N | 13 E‘ RESET
IN2P | 14 E PWDN
ININ[15 E DIN
IN1P [ 16 E‘ DGND
BEBREHNBHEERNEBHEEE
%w - X < < > = ¢ 9 € = 2\
. S
Figure 1. Pin Configuration
Table 3 lists the pin functions.
Table 3. Pin Functions
POSITION NAME TYPE DESCRIPTION
1 INN Analog input Negative analog input 8 (ADX3228 only)
2 IN8P™ Analog input Positive analog input 8 (ADX3228 only)
3 IN7NO Analog input Negative analog input 7 (ADX3228 only)
4 IN7PM Analog input Positive analog input 7 (ADX3228 only)
5 IN6NO Analog input Negative analog input 6 (ADX3226 and ADX3228 only)
6 IN6P(™ Analog input Positive analog input 6 (ADX3226 and ADX3228 only)
7 INSN Analog input Negative analog input 5 (ADX3226 and ADX3228 only)
8 INSP™ Analog input Positive analog input 5 (ADX3226 and ADX3228 only)
9 INAN® Analog input Negative analog input 4
10 IN4P(™ Analog input Positive analog input 4
11 IN3NO Analog input Negative analog input 3
12 IN3P(H Analog input Positive analog input 3
13 IN2N Analog input Negative analog input 2
14 IN2P™ Analog input Positive analog input 2
15 INTNO Analog input Negative analog input 1
16 INTP( Analog input Positive analog input 1
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POSITION NAME TYPE DESCRIPTION
17 TESTP_SRB1 | Analog input/output Test _S|gnc1|, positive pin. See the UNUSED INPUTS AND OUTPUTS
section for unused pins.
18 TESTN Analog input/output Test _S|gnc1|, negqhve_pln. See the UNUSED INPUTS AND OUTPUTS
section for unused pins.
Analog supply. Connect a 1uF (or larger) capacitor to AVSS
19, 21, 22, 56, 59 AVDD Supply for each AVDD pin.
20, 23, 57, 58 AVSS Supply Analog ground
; Positive reference voltage. Connect a minimum 10uF
24 VREFP Analog input/output capacitor o VREFN.
25 VREFN Analog input Negative reference voltage. Connect to AVSS.
26 VCAP4 Analog output Analog bypass capacitor. Connect a TuF capacitor fo AVSS.
27 29 62 NC _ No connection, leave floating. Can be connected to AVDD or
e AVSS with a 10kQ or higher resistor.
28 VCAPI Analog output Analog bypass capacitor. Connect a 2.2uF capacitor to AVSS.
30 VCAP2 Analog output Analog bypass capacitor. Connect a 1yF capacitor to AVSS.
31 RESV1 Digital input Reserved for future use. Connect directly to DGND.
Analoyg -
32 VDAC_AVSS output/Supply Voltage digital to analog convert output
33, 49, 51 DGND Supply Digital ground
34 DIN Digital input Serial data input
35 PWDN Digital input Power-down; active low
36 RESET Digital input System reset; active low
37 CLK Digital input Masster clock input. Connect to DGND if unused.
38 START Digital input Start conversion
39 CS Digital input Chip select; active low
40 SCLK Digital input Serial clock input
41 DAISY_IN Digital input Daisy-chain input. Connect to DGND if unused.
R General-purpose input/output pin 1. Connect fo DGND with a
42 GPIO1 Digital input/output 10KQ) resistor if unused.
43 DOUT Digital output Serial data output
T General-purpose input/output pin 2. Connect to DGND with a
44 GPIO2 Digital input/output 10kQY resistor if unused.
A General-purpose input/output pin 3. Connect to DGND with a
45 GPIO3 Digital input/output 10KQ) resistor if unused.
S General-purpose input/output pin 4. Connect to DGND with a
46 GPIO4 Digital input/output 10KQ) resistor if unused.
47 DRDY Digital output !3010 ready; active low. Connect to DGND with a 10kQ resistor
if unused.
Digital core power supply. Connect a TuF (or larger)
48,50 DVDD Supply capacitor to DGND for each DVDD pin.
52 CLKSEL Digital input Master clock select
53 AVSS1 Supply Charge pump analog ground
Charge pump analog supply. Connect a 1yF (or larger)
54 AVDDI Supply capacitor to AVSS1.
Analog bypass capacitor. Connect a parallel combination of
55 VCAP3 Analog output 1uF and 0.1uF capacitors to AVSS.
60 OPAMPP Analog input Op amp noninverting input; leave floating if unused and
power down the op amp
61 OPAMPN Analog input Op amp inverting input; leave floating if unused and power
down the op amp
Can be connected to AVDD or AVSS with a 10kQ or higher
62, 64 NC — . .
resistor if not used.
63 OPAMPOUT Analog output Op amp output; leave floating if unused and power down the

op amp.

Note: Connect any unused or powered-down analog input pins to AVDD.
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5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 4 lists the absolute maximum ratings of the ADX3224/ADX3226/ADX3228.
Table 4. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS

AVDD to AVSS -0.3 7.0

Power-Supply Voltage | AVSS to DGND -3 0.2
DVDD to DGND -0.3 3.9 \

Analog Input Voltage | Analog input to AVSS AVSS - 0.3 AVDD + 0.3

Digital Input Voltage | Digital input to DVDD DGND - 0.3 DVDD + 0.3
Momentary -100 100

Input Current Continuous, all other pins except power 10 10 mA
supply pins

Temperature Junction, T 150 oo
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 ADX3224/ADX3226/ADX3228.
Table 5. ESD Ratings

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

. ESD
Discharge P Charged-device model (CDM), per JEDEC specification J5-002) 500

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 2560V CDM allows safe manufacturing with a standard

ESD control process.
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5.3 RECOMMENDED OPERATING CONDITIONS

Table 6 lists the recommended operating conditions for the ADX3224/ADX3226/ADX3228.
Table 6. Recommended Operating Conditions

PAREMETER [sYMBOL| MIN | NOM | MAX UNITS

POWER SUPPLY
Analog Power Supply AVDD to AVSS AVDD 2.7 5.0 5.5 \
Digital Power Supply DVDD to DGND DVDD 1.7 1.8 3.6 \'
Analog to Digital Supply AVDD to DVDD =2.1 3.6 \Y
ANALOG INPUTS
Differential Input Voltage Vin = Vansey — Vs Vi | -Veer / Gain | | Vier / Gain
Common-Mode Input Voltage Vem = (Vanxey = Vanxny) Ve See the INPUT COMMON-MODE RANGE

/2 section
VOLTAGE REFERENCE INPUTS

AVDD =3V, Ve = 2 2.5 AVDD %

Vvrerp = VvrerN
Reference Input Voltage VRer

AVDD = 5V, Vger =

2 4 AVDD

Vvrerp = VvrerN
Negative Reference Input VREFN AVSS \
Positive Input VREFP AVDD -3 AVSS + 2.5 AVDD \'
EXTERNAL CLOCK SOURCE

f;'f\fg; it 0, AVDD 1.7 2.048 2.25
Master Clock Rate — fowk MHz

CLKSEL pin = 0, AVDD 1.0 2048 295

- AVSS = 5V ' ' '
DIGITAL INPUTS
Input Voltage DGND - 0.1 DVDD + 0.1 \
TEMPERATURE RANGE
Operating Ambient Ta 40 105 oC
Temperature

5.4 THERMAL INFORMATION

Table 7 lists the thermal information for the ADX3224/ADX3226/ADX3228.
Table 7. Thermal Information

PARAMETER SYMBOL QFP-64 UNITS
Junction-to-Ambient Thermal Resistance ReJa 41 °C/W
Junction-to-Board Thermal Resistance Ress 22.7 °C/W
Junction-to-Top Characterization Parameter (UX 0.1 °C/W
Junction-to-Board Characterization Parameter (U 22.2 °C/W
Junction-to-Case (Top) Thermal Resistance ReJcop) 6.1 °C/W
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5.5 ELECTRICAL CHARACTERISTICS

Table 8 lists the electrical characteristics of the ADX3224/ADX3226/ADX3228. Minimum and maximum
specifications apply from -40°C to 105°C. Typical specifications are at 25°C. All specifications are at DVDD =
1.8V, AVDD = 5V, AVSS = 0V, Vrer = 2.4V, external fcik = 2.048MHz, data rate = 8kSPS, and gain = 1, unless otherwise

noted.
Table 8. Electrical Characteristics
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
ANALOG INPUTS
Input Capacitance Ci 15 pF
Input Bias Current lis PGA output in normal range 5 nA
DC Input Impedance > 1 GQ
PGA PERFORMANCE
Gain Settings 1,2,4,8,12,24, 48
Bandwidth BW See Table 48
ADC PERFORMANCE
Data Rate DR feik = 2.048MHz 1 64 kSPS
Resolution DR =1, 2, 4, 8, and 16kSPS 24 Bits
DR = 32kSPS and 64kSPS 16/24 Bits
CHANNEL PERFORMANCE (DC PERFORMANCE)
Integral Nonlinearity INL Full-scale, best fit 5 ppm
G=1 101 dB
Dynamic Range Gain seftings ofher than 1 See the NOISE MEASUREMENTS
section
Offset Error Eo +200 1)
Offset Error Drift 0.1 pv/°C
Gain Error Ec Excluding voltage reference error +0.04 %
Gain Drift Excluding voltage reference drift 3 ppm/°C
gain Maich Between £0.08 % of FS
CHANNEL PERFORMANCE (AC PERFORMANCE)
Common-Mode CMRR  |fem = 50Hz and 60Hz 91 -118 dB
Rejection Ratio
;Z}’:z;z‘;pg}’io PSRR  |fps = 50Hz and 60Hz -86 dB
Crosstalk fix = 50Hz and 60Hz -135 dB
Signal-to-Noise Ratio SNR fiv = 10Hz, 50Hz, 60Hz, gain = 1 106 dB
[otal Barmonic THD | 10Hz -0.50BFs ~108 dB
INTERNAL REFERENCE
Ta = 25°C, Vrer = 2.4V 2.38 24 241 \Y
Output Voltage VRer Ta = 25°C, Vger = 4V 4 \Y
Ta = 25°C, Vrer = 4.5V 4.5 \Y
Vrer ACcuracy 0.1 %
Temperature Drift Ta = -40°C to 105°C 13 ppm/°C
Start-up Time Settled to 0.2% 16 ms
EXTERNAL REFERENCE
Input Impedance 10 kQ
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PARAMETER SYMBOL CONDITIONS | MIN | TYP | MAX | UNITS
INTERNAL OSCILLATOR
Accuracy Ta=25°C +0.15 +0.6 %

Ta = -40°C to 105°C 3.1 %
g:séicgrgéﬁﬂg:g Nominal frequency 2.048 MHz
Internal Oscillator
Start-up Time 3 HS
Internal Oscillator
Power Consumption 160 uw
FAULT DETECT AND ALARM
Comparator
Thresr?old Accuracy 30 mv
OPERATIONAL AMPLIFIER
Integrated Noise 0.1Hz to 250Hz 5.2 MVrws
Noise Density 2kHz 28.5 nV/vHz
Galn Bandwichh GBP  |50kQ || 10pF load 245 KHz
Product
Slew Rate SR 50kQ2 || 10pF load 0.53 V/us
Load Current 48 A
L?;%rﬁg;mm'c THD fiy = 100Hz -87 dB
Common-Mode AVSS + AVDD - Vv
Input Range 0.7 0.3
8uiescent 'Power 20 UA

onsumption
SYSTEM MONITORS
. Analog 0.3 %
Supply Reading Error Digital 03 %

. From power-up to DRDY low 66 ms
Device Wakeup STANDBY mode 660 us
Temperature Sensor Voltage |Ta=25°C 144 mV
Reading Coefficient 453 pv/°C
SELF-TEST SIGNAL
signal Frequency Seg the REGISTER MAPS section for few / 22 Hy

settings fok / 220

. See the REGISTER MAPS section for x1
Signal Voltage . mV

settings +2

DIGITAL INPUT AND OUTPUT (DVDD = 1.8V fo 3.6V)
Logic Level, Input Vi High 0.8 DVDD DV(E.IID * \
Voltage Vi Low 0.1 02DVDD| V
Logic Level, Output Von High, lon = -500uA 0.9 DVDD \'%
Voltage VoL Low, loL = +500uA 0.1 DVDD \"
Input Current In 0V < Vbigital input < DVDD -10 10 MA
SUPPLY CURRENT (OPERATIONAL AMPLIFIER TURNED OFF)

AVDD - AVSS = 3V, low-speed 3.5 4 mA

lavop AVDD - AVSS = 5V, low-speed 5.9 6.5 mA
Normal Mode AVDD - AVSS = 5V, high-speed 6.6 7 mA
ovon DVDD = 3.3V, high-speed 0.55 0.7 mA

DVDD = 1.8V, low-speed 0.2 0.3 mA
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PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWER DISSIPATION (ANALOG SUPPLY = 3V)

ADX3224, normal high-speed mode 6.3 mwW

ADX3224, normal low-speed mode 10.2 mw

ADX3224, power-down mode 1.8 uw

ADX3224, standby mode 1.1 mw

ADX3226, normal high-speed mode 8.6 mwW

Quiescent Power ADX3226, normal low-speed mode 14.3 mwW
Dissipation ADX3226, power-down mode 1.9 uwW
ADX3226, standby mode 1.1 mw

ADX3228, normal high-speed mode 17.6 mwW

ADX3228, normal low-speed mode 30 mw

ADX3228, power-down mode 1.1 uw

ADX3228, standby mode 0.7 mw

POWER DISSIPATION (ANALOG SUPPLY = 5V)

ADX3224, normal high-speed mode 12.2 mwW

ADX3224, normal low-speed mode 19.9 mw

ADX3224, power-down mode 2.2 uw

ADX3224, standby mode 1.5 mw

) ADX3226, normal high-speed mode 16.5 mw
giL;;iepsgﬁgLPower ADX3226, normal low-speed mode 27.5 uw
ADX3226, standby mode 2.2 mw

ADX3228, normal high-speed mode 1.5 mwW

ADX3228, normal low-speed mode 20 mw

ADX3228, power-down mode 34 uw

ADX3228, standby mode 5.4 mw

Note 1: CMRR is measured with a common-mode signal of (AVSS + 0.3V) to (AVDD - 0.3V). The values
indicated are the minimum of the eight channels.
Note 2: For High speed mode with fuop = 1024kHz, the AVDD voltage should be above 4.0V.
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5.6 TIMING REQUIREMENTS
Table 9 lists the timing requirements (2.7V < DVDD < 3.6V).
Table 9. Timing Requirements (2.7V < DVDD < 3.6V)

PARAMETER SYMBOL | CONDITIONS MIN NOM MAX UNITS
Master Clock Period tewk 444 588 ns
Delay time, First SCLK Rising E
Af?e?yﬁ Feallinsg ?Egge sing Fge fesse 6 ns
SCLK Period fscLk 50 ns
Pulse Duration, SCLK High or Low fspwH, L 15 ns
Seh_Jp Time, DIN Valid Before SCLK orsr 10 ns
Falling Edge
Holgl Time, DIN Valid After SCLK fomp 10 ns
Falling Edge
Pulse Duration, CS High tesk 2 teik
Delay Time, & Rising Edge After feces 4 e
Final SCLK Falling Edge
Command Decode Time tspecope 4 tewk
Setup Time, DAISY_IN Valid Before ForscKast 10 ns
SCLK Falling Edge
Hol_d Time, DAISY_IN Valid After SCLK I 10 ns
Falling Edge

Table 10 lists the timing requirements (1.7V < DVDD = 2.7V).
Table 10. Timing Requirements (1.7V < DVDD = 2.7V)

PARAMETER SYMBOL | CONDITIONS MIN NOM MAX UNITS
Master Clock Period tewk 444 588 ns
Delay time, First SCLK Rising Edge
Aﬁeryﬁ Falling Edge IS fesse 17 ns
SCLK Period fscik 66.6 ns
Pulse Duration, SCLK High or Low tspwh, L 25 ns
Setgp Time, DIN Valid Before SCLK orsr 10 ns
Falling Edge
Holq Time, DIN Valid After SCLK fomp 1 ns
Falling Edge
Pulse Duration, CS High tesk 2 tew
Delay Time, & Rising Edge After focs 4 o
Final SCLK Falling Edge
Command Decode Time tspEcopE 4 few
Setup Time, DAISY_IN Valid Before Forscxast 10 ns
SCLK Falling Edge
Holq Time, DAISY_IN Valid After SCLK I 10 ns
Falling Edge
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5.7 SWITCHING CHARACTERISTICS: SERIAL INTERFACE
3.6V). Load on Dour = 20pF || 100kQ, unless

Table 11 lists the switching characteristics (2.7V < DVDD =

otherwise noted.

Table 11. Switching Characteristics (2.7V < DVDD < 3.6V)

PARAMETER SYMBOL | CONDITIONS MIN NOM MAX UNITS
Propagation Delay Time, [ Falling
Edge to DOUT Driven fespon 10 ns
Propagation Delay Time, SCLK i 17 ns
Rising Edge to Valid New DOUT DOST
Hold Time, SCLK Falling Edge to
Invalid DOUT oo 10 ns
Propagation Delay Time, CS Rising
Edge to DOUT High Impedance fespoz 10 ns

Table 12 lists the switching characteristics (1.7V < DVDD =

otherwise noted.

2.7V). Load on Douyr = 20pF || 100kQ, unless

Table 12. Switching Characteristics (1.7V < DVDD =< 2.7V)

PARAMETER SYMBOL | CONDITIONS MIN NOM MAX UNITS
Propagation Delay Time, [ Falling
Edge to DOUT Driven fesoon 20 ns
Propagation Delay Time, SCLK i 32 ns
Rising Edge to Valid New DOUT DOST
Hold Time, SCLK Falling Edge to
Invalid DOUT oo 10 ns
Propagation Delay Time, [ Rising
Edge to DOUT High Impedance fespoz 20 ns

CLK

ﬂﬂfﬁﬁmmmgmmmwmwwww

—» [€—  fesc ‘r’
] < fspecope g
- g g g -
1 tspwi —» [ fsces
< W !«
SCLK 1 2 | 3 LSSJ 8 3 |_ 8 |
45 §
—PI | toro —)I q— oo
— — ot X [€—  toosr
_____ - - )
S I (R G D G ) G N ;
—» fespop — tespoz
5 2 U | G, N ( Hi-Z
pouTt ‘ b2 S(r, >< ()2>< i
Sommmmmeennosneeee (fmmmmmnnnnnnes § )

NOTE: SPI settings are CPOL =0 and CPHA = 1.

Figure 2. Serial Interface Timing
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NOTE: n = Number of channels x resolution + 24 bits. Number of channels is 8; resolution is 24-bit.

Figure 3. Daisy-Chain Interface Timing (DAISY_ONE_BIT is ‘1")
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6. TYPICAL CHARACTERISTICS

Ta = 25°C, AVDD = 3V, AVSS = 0V, DVDD = 1.8V, internal VREFP = 2.4V, VREFN = AVSS, external clock = 2.048MHz,
data rate = 8kSPS, and gain = 1, unless otherwise noted.
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7. BIENEREE
7.1 IRENE

EREIERZF PGA 1B LU1L ADX3224/ADX3226/ADX3228 AL, WiBIT MR REIERRFIE N FIYRT, 1875
MR TR, 180 PGA IBH AR RBASEIRE, XENERBEESHENER. BUIERR Ta=25°C BHVHEIRE
MEE, BETRMEBIRRN Z MEENIREETEYINER, HERERNEEE—ENBE R TNEMN, Z/FEH 1000 M
SHFECRITE S MR RMS 125, MTFRIMREHIBRE, BREZE ADC 2XEENRE, HEFEESHD M.
B Z ADX3224/ADX3226/ADX3228 A4 aE(L B M E(ENOB)MIshASSEEZR ). ENOB #¥4Ef A Equation 1
T8, ShSEEEIEFER Equation 2 1t8, 5% DEVICE WORK MODE 893 LT fRAL &,

Table 13 ZE Table 17 247 ADX3224/ADX3226/ADX3228 &/ IZI&E M EE. Table 18 £ Table 22
ADX3224/ADX3226/ADX3228 RMS M= MEE, Table 23 ZE Table 27 2457 ADX3224/ADX3226/ADX3228 thSsE

E . Table 28 E Table 32 T ADX3224/ADX3226/ADX3228 ENOB., Table 33

ADX3224/ADX3226/ADX3228 I D HEE,

Dynamic Range = 20 x log, |

=k

==l

ENOB = log, |

VRer

V2 x VRMs_Noise X Galin

VRer

\/§ X VRMS_Noise X qun

Table 37 B4 7T

Table 13. Input-Referred Noise, Peak to Peak, 3V Analog Supply, 2.4V Reference at Low
Speed Mode with fmop = 512kHz

OUTPUT | 348 PGA GAIN
DRBITS | DATA
CONFIG1| RATE |BANDWIDTH

) (H2) 1 2 4 8 12 24 48
000 32000 8384 2825.1 1396.9 709.8 3514 229.9 116.3 61.8
001 16000 4192 680.1 331.3 163.9 754 49.1 27.2 18.9
010 8000 2096 150.9 76.3 39.0 21.4 16.7 13.6 12.6
011 4000 1048 64.2 33.3 18.6 12.3 10.5 9.2 8.5
100 2000 524 44.0 24.0 12.9 8.6 7.3 6.5 6.1
101 1000 262 30.8 16.3 9.1 6.0 5.2 4.5 4.3
110 500 131 20.7 10.9 6.1 4.1 3.6 3.0 2.9

Table 14. Input-Referred Noise, Peak to Peak, 3V Analog Supply, 2.4V Reference at High
Speed Mode with fmop = 1024kHz

OUTPUT | _3ap PGA GAIN
DRBITS | DATA
CONFIG1| RATE |BANDWIDTH

(SPS) (H2) 1 2 4 8 12 24 48
000 64000 16768 28286 | 14230 | 7080 347.9 234.8 118.0 63.6
001 32000 8384 683.6 336.6 164.8 78.0 52.0 31.2 22.0
010 16000 4192 158.2 79.0 40.3 23.9 20.2 17.1 15.3
011 8000 2096 67.5 35.7 21.9 15.1 13.3 11.8 11.2
100 4000 1048 45.7 24.2 14.3 10.2 9.1 7.9 7.5
101 2000 524 32.0 17.1 10.4 7.1 6.4 5.7 5.3
110 1000 262 22.5 12.1 7.1 5.0 4.4 3.9 3.7
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ADX3224/ADX3226/ADX3228
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Table 15. Input-Referred Noise, Peak to Peak, 5V Analog Supply, 2.4V Reference at High
Speed Mode with fwop = 1024kHz

OUTPUT | 348 PGA GAIN
DRBITS | DATA
CONFIG1| RATE |BANDWIDTH

) (H2) ] 2 4 8 12 24 48
000 64000 16768 2472.9 1234.7 629.6 317.8 211.0 107.1 56.5
001 32000 8384 586.0 294.7 146.5 724 45.9 27.6 19.3
010 16000 4192 142.0 70.2 35.8 22.2 18.2 14.6 13.1
011 8000 2096 69.9 36.6 20.7 14.1 12.1 10.2 9.5
100 4000 1048 45.9 24.5 14.0 9.5 7.8 7.0 6.3
101 2000 524 32.0 17.2 9.8 6.5 5.7 4.9 4.5
110 1000 262 22.5 11.7 7.0 4.6 4.0 34 3.2

Table 16. Input-Referred Noise Peak to Peak, 5V Analog Supply, 4V Reference at High
Speed Mode with fyop = 1024kHz

OUTPUT | 348 PGA GAIN
DRBITS | DATA
CONFIG1| RaTe |BANDWIDTH

(SPS) (H2) 1 2 4 8 12 24 48
000 64000 16768 4702.8 2342.7 1185.9 582.8 387.5 194.7 101.8
001 32000 8384 12033 | 607.5 295.0 138.1 85.7 44.1 25.1
010 16000 4192 246.3 123.6 57.4 28.8 20.5 15.6 13.3
011 8000 2096 76.9 41.1 22.2 14.2 12.3 10.3 9.6
100 4000 1048 50.0 25.7 14.9 9.6 8.1 6.9 6.5
101 2000 524 34.3 18.0 10.6 6.9 5.7 5.0 4.6
110 1000 262 23.9 12.4 7.2 47 4.1 3.5 3.3

Table 17. Input-Referred Noise Peak to Peak, 5V Analog Supply, 4.5V Reference at High
Speed Mode with fmop = 1024kHz

OUTPUT | 348 PGA GAIN
DR BITS DATA
CONFIG1 RATE BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 5277.5 2671.5 1316.1 658.9 432.7 221.0 114.3
001 32000 8384 1451.8 712.8 349.9 164.3 103.5 47.7 28.1
010 16000 4192 2954 140.4 68.1 33.0 22.5 15.8 13.5
011 8000 2096 80.4 42.1 23.0 14.6 12.5 10.5 9.5
100 4000 1048 53.2 26.6 15.0 9.8 8.4 7.0 6.6
101 2000 524 35.7 18.8 10.5 7.0 5.9 5.0 4.6
110 1000 262 25.7 13.1 7.5 4.8 4.2 3.5 3.2
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Table 18. Input-Referred RMS Noise, 3V Analog Supply, 2.4V Reference at Low Speed

Mode with fyop = 512kHz

OUTPUT | 348 PGA GAIN
DRBITS | DATA
CONFIGT| RATE |BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 32000 8384 239.4 118.6 59.9 29.8 20.1 10.2 55
001 16000 4192 48.4 24.4 12.4 6.5 4.6 2.9 2.2
010 8000 209 136 70 38 24 20 17 15
011 4000 1048 8.1 4.3 2.4 1.6 1.4 1.2 1.1
100 2000 524 5.7 3.0 1.7 1.1 1.0 0.8 0.8
101 1000 262 4.0 2.1 1.2 0.8 0.7 0.6 0.6
10 500 131 28 15 08 0.6 05 0.4 0.4

Table 19. Input-Referred RMS Noise, 3V Analog Supply, 2.4V Reference at High Speed
Mode with fwop = 1024kHz

OUTPUT -3dB PGA GAIN
DR BITS DATA
CONFIG1 RATE BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 238.2 118.9 59.2 30.0 20.2 10.4 5.6
001 32000 8384 48.5 24.5 12.6 6.8 5.0 3.3 2.5
010 16000 4192 13.8 7.3 4.2 2.8 24 20 1.9
011 8000 2096 8.4 4.5 2.7 1.9 1.6 1.5 1.4
100 4000 1048 5.9 3.2 1.9 1.3 1.2 1.0 1.0
101 2000 524 4.2 22 1.3 0.9 0.8 0.7 0.7
110 1000 262 29 1.6 0.9 0.7 0.6 0.5 0.5

Table 20. Input-Referred RMS Noise, 5V Analog Supply, 2.4V Reference at High Speed
Mode with fuop = 1024kHz

OUPUT | _3ap PGA GAIN
DR BITS DATA
CONFIG1 RATE BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 209.0 104.2 52.6 26.6 18.0 9.3 5.0
001 32000 8384 46.2 23.3 11.9 6.4 4.6 3.0 2.2
010 16000 4192 13.7 7.2 4.0 2.6 2.1 1.8 1.6
011 8000 2096 8.4 4.5 26 1.7 1.5 1.3 1.2
100 4000 1048 5.9 3.1 1.8 1.2 1.0 0.9 0.8
101 2000 524 4.2 22 1.3 0.9 0.7 0.6 0.6
110 1000 262 3.0 1.6 0.9 0.6 0.5 04 0.4
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Table 21. Input-Referred RMS Noise, 5V Analog Supply, 4V Reference at High Speed Mode
with fyop = 1024kHz

DR BITS oDUATITDAL\J ' -3dB PGA GAIN
CONFIG1| RATE |BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 3943 | 1967 98.6 494 33.0 166 85
001 32000 8384 77.2 39.0 19.7 10.1 7.0 3.9 2.6
010 16000 4192 17.5 9.0 4.9 29 2.3 1.8 1.6
01 8000 2096 9.1 48 2.7 18 15 13 12
100 4000 1048 63 3.3 19 13 11 0.9 0.8
101 2000 524 4.4 24 1.3 0.9 0.8 0.6 0.6
110 1000 262 3.2 1.7 1.0 0.6 0.5 0.5 0.4

Table 22. Input-Referred RMS Noise, 5V Analog Supply, 4.5V Reference at High Speed

Mode with fmop = 1024kHz

oRems | DATA |, =398 PGA GAIN
CONFIG1| RaTe |BANDWIDTH

(SPS) (H2) 1 2 4 8 12 24 48
000 64000 16768 446.6 223.4 1115 56.0 37.4 18.8 9.6
001 32000 8384 88.0 44.4 22.4 11.4 7.8 4.3 2.7
010 16000 4192 18.8 9.7 5.2 3.0 2.4 1.9 1.6
011 8000 2096 9.4 5.0 2.8 1.8 1.5 1.3 1.2
100 4000 1048 6.5 3.4 1.9 1.3 1.1 0.9 0.8
101 2000 524 4.6 2.4 1.4 0.9 0.8 0.6 0.6
110 1000 262 3.2 1.7 1.0 0.6 0.5 0.5 0.4

Table 23. Dynamic Range, 3V Analog Supply, 2.4V Reference at Low Speed Mode with
fmop = 512kHz

oREms | o’ | -3 PGA GAIN
BANDWIDTH
CONFiGT|  RAT (Hz) 1 2 4 8 12 24 48
(SPS)
000 32000 8384 77.0 77.1 77.0 77.1 76.9 76.8 76.2
001 16000 4192 90.9 90.8 90.7 90.3 89.7 87.6 84.1
010 8000 2096 102.0 101.7 100.9 98.9 96.9 92.4 87.2
011 4000 1048 106.4 106.0 105.0 102.6 100.3 95.5 90.0
100 2000 524 109.5 109.1 108.0 105.6 103.4 98.5 929
101 1000 262 112.5 112.1 111.0 108.6 106.4 101.5 95.9
110 500 131 115.6 115.1 114.0 111.5 109.3 104.6 99.0
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Table 24. Dynamic Range, 3V Analog Supply, 2.4V Reference at High Speed Mode with
fmop = 1024kHz

DR BITS OSJE /k” ~3dB PGA GAIN
CONFIG1| RaTe |BANDWIDTH
(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 77.1 77.1 77.1 77.0 76.9 76.7 76.0
001 32000 8384 90.9 90.8 90.6 89.9 89.1 86.7 82.9
010 16000 4192 101.8 101.3 100.1 97.7 95.5 90.8 85.6
011 8000 2096 106.1 105.4 104.0 101.1 98.7 93.7 88.2
100 4000 1048 109.2 108.5 107.0 104.1 101.7 96.7 91.2
101 2000 524 112.2 111.6 110.0 107.1 104.7 99.7 94.1
110 1000 262 115.2 114.5 113.1 110.1 107.7 102.7 97.2

Table 25. Dynamic Range, 5V Analog Supply, 2.4V Reference at High Speed Mode with
fmop = 1024kHz

OUTPUT | 348 PGA GAIN
DR BITS DATA
CONFIG1 RATE BANDWIDTH
(SPS) (H2) 1 2 4 8 12 24 48
000 64000 16768 78.2 78.2 78.1 78.0 77.9 77.6 77.0
001 32000 8384 91.3 91.2 91.0 90.4 89.7 87.5 84.1
010 16000 4192 101.8 101.4 100.5 98.4 96.4 92.1 87.0
011 8000 2096 106.1 105.6 104.3 101.8 99.6 95.0 89.6
100 4000 1048 109.2 108.6 107.3 104.8 102.7 98.0 92.6
101 2000 524 112.2 111.6 110.4 107.8 105.7 101.0 95.5
110 1000 262 115.2 114.6 113.4 110.8 108.6 104.0 98.5
Table 26. Dynamic Range, 5V Analog Supply, 4V Reference at High Speed Mode with
fmop = 1024kHz
OutPUT -3dB PGA GAIN
DR BITS DATA
CONFIG1 RATE BANDWIDTH
(SPS) (H2) 1 2 4 8 12 24 48
000 64000 16768 77.1 77.1 77.1 77.1 77.1 77.0 76.8
001 32000 8384 91.3 91.2 91.1 90.9 90.6 89.5 87.2
010 16000 4192 104.2 103.9 103.3 101.7 100.1 96.2 91.3
011 8000 2096 109.8 109.3 108.2 105.9 103.8 99.3 94.0
100 4000 1048 113.1 112.6 111.4 109.0 106.9 102.3 96.9
101 2000 524 116.1 115.6 114.4 112.0 109.9 105.3 99.9
110 1000 262 119.0 118.6 117.4 115.0 112.9 108.3 102.9
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Table 27. Dynamic Range, 5V Analog Supply, 4.5V Reference at High Speed Mode with
fmop = 1024kHz

OUTPUT -3dB PGA GAIN
DRBITS | DATA
CONFIG1| RATE |BANDWIDTH
(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 771 771 771 77.0 77.0 77.0 76.8
001 32000 8384 91.2 91.1 91.0 90.9 90.7 89.8 87.8
010 16000 4192 104.5 104.3 103.7 102.3 100.8 97.1 92.3
011 8000 2096 110.6 110.1 109.0 106.8 104.8 100.2 94.9
100 4000 1048 113.8 113.4 112.2 109.9 107.8 103.3 97.9
101 2000 524 116.8 116.3 115.2 112.9 110.8 106.3 100.9
110 1000 262 119.8 119.3 118.2 1156.9 113.8 109.3 103.9

Table 28. ENOB, 3V Analog Supply, 2.4V Reference at Low Speed Mode with fvop = 512kHz

OUTPUT ~3dB PGA GAIN
DRBITS | DATA
BANDWIDTH
CONFIG1| RATE H2)

(SPS) 1 2 4 8 12 24 48
000 32000 8384 12.8 12.8 12.8 12.8 12.8 12.8 12.7
001 16000 4192 15.1 15.1 15.1 15.0 14.9 14.6 14.0
010 8000 2096 16.9 16.9 16.8 16.4 16.1 15.4 14.5
011 4000 1048 17.7 17.6 17.4 17.0 16.7 15.9 14.9
100 2000 524 18.2 18.1 17.9 17.5 17.2 16.4 15.4
101 1000 262 18.7 18.6 18.4 18.0 17.7 16.9 15.9
110 500 131 19.2 19.1 18.9 18.5 18.2 17.4 16.4

Table 29. ENOB, 3V Analog Supply, 2.4V Reference at High Speed Mode with fmop =

1024kHz
OUTPUT
DRBITS | DATA | AN|_33V$||I|33TH PGA GAIN
CONFIGT )~ RATE (Hz) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 12.8 12.8 12.8 12.8 12.8 12.7 12.6
001 32000 8384 15.1 15.1 15.0 14.9 14.8 14.4 13.8
010 16000 4192 16.9 16.8 16.6 16.2 15.9 15.1 14.2
011 8000 2096 17.6 17.5 17.3 16.8 16.4 15.6 14.7
100 4000 1048 18.1 18.0 17.8 17.3 16.9 16.1 15.1
101 2000 524 18.6 18.5 18.3 17.8 17.4 16.6 15.6
110 1000 262 19.1 19.0 18.8 18.3 17.9 17.1 16.1
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Table 30. ENOB, 5V Analog Supply, 2.4V Reference at High Speed Mode with fvop =

1024kHz
OUTRUT _30B PGA GAIN
DRBITS | DATA
CONFIG1| RATE |BANDWIDTH
) (H2) ] 2 4 8 12 24 48
000 64000 16768 13.0 13.0 13.0 13.0 12.9 12.9 12.8
001 32000 8384 15.2 15.2 15.1 15.0 14.9 14.5 14.0
010 16000 4192 16.9 16.8 16.7 16.3 16.0 15.3 14.5
011 8000 2096 17.6 17.5 17.3 16.9 16.5 15.8 14.9
100 4000 1048 18.1 18.0 17.8 17.4 17.1 16.3 15.4
101 2000 524 18.6 18.5 18.3 17.9 17.6 16.8 15.9
110 1000 262 19.1 19.0 18.8 18.4 18.0 17.3 16.4

Table 31. ENOB, 5V Analog Supply, 4V Reference at High Speed Mode with fyop = 1024kHz

OuTPUT _3dB PGA GAIN
DRBITS | DATA
CONFIG1| RraTe |BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 12.8 12.8 12.8 12.8 12.8 12.8 12.8
001 32000 8384 15.2 15.1 15.1 15.1 15.0 14.9 14.5
010 16000 4192 17.3 17.3 17.1 16.9 16.6 16.0 15.2
011 8000 2096 18.2 18.2 18.0 17.6 17.2 16.5 15.6
100 4000 1048 18.8 18.7 18.5 18.1 17.8 17.0 16.1
01 2000 524 19.3 19.2 19.0 18.6 18.3 175 16.6
110 1000 262 19.8 19.7 19.5 19.1 18.7 18.0 17.1

Table 32. ENOB, 5V Analog Supply, 4.5V Reference at High Speed Mode with fmop =

1024kHz
OuTPUT _3dB PGA GAIN
DRBITS | DATA
CONFIG1| RATE |BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 12.8 12.8 12.8 12.8 12.8 12.8 12.8
001 32000 8384 15.1 15.1 15.1 156.5 15.1 14.9 14.6
010 16000 4192 17.4 17.3 17.2 17.4 16.7 16.1 15.3
011 8000 2096 18.4 18.3 18.1 18.2 17.4 16.6 15.8
100 4000 1048 18.9 18.8 18.6 18.7 17.9 17.2 16.3
01 2000 524 19.4 19.3 19.1 19.2 18.4 17.6 16.8
110 1000 262 19.9 19.8 19.6 19.7 18.9 18.1 17.2

Page 22 of 88 | www.analogysemi.com Public © 2024 AnalogySemi Ltd. All Rights Reserved.



ADX3224/ADX3226/ADX3228
4. 6708 iEE. 24 {UFEF X AX ADC

Table 33. Noise-Free Resolution, 3V Analog Supply, 2.4V Reference at Low Speed Mode
with fmop = 512kHz

OUTPUT | 348 PGA GAIN
DRBITS | DATA
CONFIGT| RATE |BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 32000 8384 107 107 107 107 108 107 107
001 16000 4192 12.8 12.8 12.8 13.0 13.0 12.8 12.4
010 8000 2096 15.0 14.9 14.9 14.8 14.5 13.8 13.0
011 4000 1048 16.2 16.1 16.0 15.6 15.2 14.4 13.5
100 2000 524 16.7 16.6 16.5 16.1 15.7 14.9 14.0
101 1000 262 17.2 17.2 17.0 16.6 16.2 154 14.5
110 500 131 17.8 17.7 17.6 17.2 16.8 16.0 15.1

Table 34. Noise-Free Resolution, 3V Analog Supply, 2.4V Reference at High Speed Mode

with fmop = 1024kHz

OUTPUT | 348 PGA GAIN
DRBITS | DATA
CONFIG1| RATE |BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 10.7 10.7 10.7 10.8 10.7 10.7 10.6
001 32000 8384 12.8 12.8 12.8 12.9 12.9 12.6 12.1
010 16000 4192 14.9 14.9 14.9 14.6 14.3 13.5 12.7
011 8000 2096 16.1 16.0 15.7 15.3 14.9 14.0 13.1
100 4000 1048 16.7 16.6 16.4 15.8 15.4 14.6 13.7
101 2000 524 17.2 17.1 16.8 16.4 15.9 15.1 14.2
110 1000 262 17.7 17.6 17.4 16.9 16.5 15.7 14.7

Table 35. Noise-Free Resolution, 5V Analog Supply, 2.4V Reference at High Speed Mode

with fwop = 1024kHz

OUTPUT

DRBITS | DATA |, AN|_33V$||I|33TH PGA GAIN
CONFieT)  RAE (Hz) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 10.9 10.9 10.9 10.9 10.9 10.9 10.8
001 32000 8384 13.0 13.0 13.0 13.0 13.1 12.8 12.3
010 16000 4192 15.0 15.1 15.0 14.7 14.4 13.7 12.9
011 8000 2096 16.1 16.0 15.8 154 15.0 14.3 13.4
100 4000 1048 16.7 16.6 16.4 15.9 15.6 14.8 13.9
101 2000 524 17.2 17.1 16.9 16.5 16.1 15.3 14.4
110 1000 262 17.7 17.6 17.4 17.0 16.6 15.9 14.9
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Table 36. Noise-Free Resolution, 5V Analog Supply, 4V Reference at High Speed Mode

with fmop = 1024kHz

DR BITS ODUEX ' —3dB PGA GAIN
BANDWIDTH
CONFIGT  RATE (Hz) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 10.7 10.7 10.7 10.7 10.7 10.7 10.7
001 32000 8384 12.7 12.7 12.7 12.8 12.9 12.9 12.7
010 16000 4192 15.0 15.0 15.1 15.1 15.0 14.4 13.6
011 8000 2096 16.7 16.6 16.5 16.1 15.7 15.0 14.1
100 4000 1048 17.3 17.2 17.0 16.7 16.3 15.6 14.6
101 2000 524 17.8 17.8 17.5 17.1 16.8 16.0 15.1
110 1000 262 18.4 18.3 18.1 17.7 17.3 16.6 15.6

Table 37. Noise-Free Resolution, 5V Analog Supply, 4.5V Reference at High Speed Mode

with fmop = 1024kHz

oRBls | DATA |, -39 PGA GAIN
BANDWIDTH
CONRGT) — RA% (H2) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 10.7 10.7 10.7 10.7 10.8 10.7 10.7
001 32000 8384 12.6 12.6 12.7 12.7 12.8 12.9 12.7
010 16000 4192 14.9 15.0 15.0 15.1 15.0 14.5 13.8
011 8000 2096 16.8 16.7 16.6 16.2 15.9 15.1 14.3
100 4000 1048 17.4 17.4 17.2 16.8 16.5 15.7 14.8
101 2000 524 17.9 17.9 17.7 17.3 17.0 16.2 156.3
110 1000 262 18.4 18.4 18.2 17.8 17.4 16.7 15.8
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Table 38 ZE Table 47 B/R T ERARZPE A FHERE Low Noise (LOW_NOISE register = 86h) T 1T ERIER, XL
YEE A P IR A SR L AR B) ADX3224/ADX3226/ADX3228 17 1 AE,

Table 38. Input-Referred Noise, Peak to Peak, 3V Analog Supply, 2.4V Reference at Low
Speed Mode with fvop = 512kHz

OUTPUT | 348 PGA GAIN
DRBITS | DATA
CONFIG1| RATE |BANDWIDTH

) (H2) ] 2 4 8 12 24 48
000 32000 8384 3010.0 1478.8 731.6 353.6 240.7 121.6 64.6
001 16000 4192 781.3 380.2 188.3 85.0 54.9 29.5 19.5
010 8000 2096 178.8 86.7 43.4 22.5 17.1 14.0 12.2
011 4000 1048 60.2 31.6 17.7 12.0 10.3 9.3 8.4
100 2000 524 41.0 22.2 12.6 8.6 7.2 6.4 6.0
101 1000 262 29.1 15.5 8.6 5.9 5.2 4.5 4.2
110 500 131 19.6 10.3 59 4.0 3.6 3.0 3.0

Table 39. Input-Referred Noise, Peak to Peak, 3V Analog Supply, 2.4V Reference at High
Speed Mode with fmop = 1024kHz

OUTPUT | 348 PGA GAIN
DR BITS DATA
CONFIG1 RATE BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 2849.6 1423.0 7141 358.4 241.0 124.0 65.9
001 32000 8384 781.3 378.4 186.6 89.8 59.6 33.3 22.2
010 16000 4192 172.2 87.2 44.3 25.2 20.2 16.7 15.4
011 8000 2096 64.8 35.2 21.1 15.1 12.7 11.8 11.1
100 4000 1048 43.3 23.5 13.9 10.0 8.7 8.0 7.5
101 2000 524 30.5 16.3 10.1 7.1 6.4 5.7 5.3
110 1000 262 20.9 11.8 7.0 4.9 4.4 4.0 3.7

Table 40. Input-Referred Noise, Peak to Peak, 5V Analog Supply, 2.4V Reference at High
Speed Mode with fmop = 1024kHz

OUIPUT | 348 PGA GAIN
DR BITS DATA
CONFIGI RATE BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 2322.9 1163.2 603.4 303.9 204.6 102.7 53.0
001 32000 8384 627.8 317.4 153.5 74.1 52.3 28.3 18.9
010 16000 4192 147.4 743 38.3 22.5 17.8 14.6 13.3
011 8000 2096 62.3 33.5 19.9 13.7 11.7 10.3 9.4
100 4000 1048 41.7 22.3 13.5 9.1 8.0 6.8 6.5
101 2000 524 29.6 15.9 9.5 6.3 5.7 4.7 4.6
110 1000 262 20.5 11.1 6.8 4.6 3.8 34 3.2
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Table 41. Input-Referred Noise Peak to Peak, 5V Analog Supply, 4V Reference at High
Speed Mode with fwop = 1024kHz

OUTPUT | 348 PGA GAIN
DRBITS | DATA
CONFIG1| RATE |BANDWIDTH

el (H2) ] 2 4 8 12 24 48
000 64000 16768 4673.7 2331.0 1172.8 586.4 390.4 199.6 102.5
001 32000 8384 1302.1 630.7 312.5 150.4 98.3 48.2 26.9
010 16000 4192 263.0 133.7 65.5 32.1 22.4 15.5 13.3
011 8000 2096 68.0 36.1 20.7 13.7 12.1 10.3 9.5
100 4000 1048 41.6 22.0 13.3 9.3 7.9 7.0 6.3
101 2000 524 29.9 16.1 9.5 6.5 55 50 4.5
110 1000 262 20.2 11.0 6.5 4.5 3.9 3.4 3.2

Table 42. Input-Referred Noise Peak to Peak, 5V Analog Supply, 4.5V Reference at High
Speed Mode with fyop = 1024kHz

OUTPUT | 348 PGA GAIN
DR BITS DATA
CONFIG1| RATE |BANDWIDTH
(SPS) (H2) 1 2 4 8 12 24 48
000 64000 16768 5277.5 2655.1 1312.8 649.9 433.3 221.8 115.1
001 32000 8384 1464.9 748.8 358.0 179.0 113.4 55.3 30.4
010 16000 4192 311.3 155.5 73.7 36.1 25.1 16.0 13.4
011 8000 2096 73.9 37.5 21.1 13.8 1.9 10.4 9.4
100 4000 1048 41.1 22.5 13.4 9.1 8.0 6.8 6.5
101 2000 524 28.8 15.9 9.2 6.5 5.6 5.0 4.6
110 1000 262 20.8 1.1 6.6 45 39 34 3.2
Table 43. Input-Referred RMS Noise, 3V Analog Supply, 2.4V Reference at Low Speed
Mode with fmop = 512kHz
outPUT _3dB PGA GAIN
DR BITS DATA
CONFIG1| RaTe |BANDWIDTH
(SPS) (Hz) 1 2 4 8 12 24 48
000 32000 8384 237.3 118.8 59.3 29.9 20.0 10.3 5.4
001 16000 4192 47.5 23.8 12.2 6.4 4.6 2.9 2.2
010 8000 2096 13.0 6.8 3.7 2.4 2.0 1.7 1.5
011 4000 1048 7.7 4.1 2.3 1.6 1.3 1.2 1.1
100 2000 524 5.4 2.8 1.6 1.1 0.9 0.8 0.8
101 1000 262 3.8 2.0 1.1 0.8 0.7 0.6 0.6
110 500 131 2.7 1.4 0.8 0.5 0.5 0.4 0.4
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Table 44. Input-Referred RMS Noise, 3V Analog Supply, 2.4V Reference at High Speed

Mode with fmop = 1024kHz

OUTPUT _3dB PGA GAIN
DRBITS | DATA
CONFIG1| RATE |BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 2357 1182 595 299 20.1 10.4 56
001 32000 8384 47.6 24.0 12.4 6.7 4.9 3.3 25
010 16000 4192 13.3 7.1 4.1 2.7 2.3 2.0 1.8
ol 8000 2096 8.0 43 26 18 16 14 14
100 4000 1048 5.6 3. 18 13 12 10 10
101 2000 524 4.0 2.2 1.3 0.9 0.8 0.7 0.7
110 1000 262 2.8 1.5 0.9 0.7 0.6 0.5 0.5

Table 45. Input-Referred RMS Noise, 5V Analog Supply, 2.4V Reference at High Speed

Mode with fmop = 1024kHz

OUTPUT

DR BITS DATA —3dB PGA GAIN
CONFIG1 RATE BANDWIDTH

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 204.4 102.7 51.5 26.1 17.6 9.1 4.9
001 32000 8384 44.1 22.3 115 6.2 4.5 2.9 2.2
010 16000 4192 12.9 6.9 3.9 2.5 2.1 1.7 1.6
011 8000 2096 7.8 4.2 2.5 1.7 1.5 1.3 1.2
100 4000 1048 54 29 1.7 1.2 1.0 0.9 0.8
101 2000 524 3.8 2.1 1.2 0.8 0.7 0.6 0.6
110 1000 262 2.7 1.5 0.9 0.6 0.5 04 04

Table 46. Input-Referred RMS Noise, 5V Analog Supply, 4V Reference at High Speed Mode
with fwop = 1024kHz

OUTPUT | -3dB
DRBITS | DATA | BAND PGA GAIN
CONFIGT gﬁg V\ZLDZT)H 1 2 4 8 12 24 48
000 64000 | 16768 | 3924 1955 98.4 492 330 16.7 85
001 32000 8384 769 388 19.6 101 69 3.9 25
010 16000 4192 16.3 8.4 4.6 2.8 2.3 1.8 1.6
01 8000 2096 79 43 25 1.7 15 13 12
100 4000 1048 5.4 29 1.7 12 1.0 0.9 0.8
101 2000 524 3.8 2.1 1.2 0.8 0.7 0.6 0.6
110 1000 262 2.7 1.5 0.9 0.6 0.5 04 04
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Table 47. Input-Referred RMS Noise, 5V Analog Supply, 4.5V Reference at High Speed
Mode with fuop = 1024kHz

DR BITS ODUATXT -3dB PGA GAIN
CONFIG1 RATE BANDWIDTH

(SPS) (H2) 1 2 4 8 12 24 48
000 64000 16768 445.2 223.3 111.8 55.9 374 18.8 9.6
001 32000 8384 87.1 43.7 220 11.2 7.7 4.2 2.7
010 16000 4192 17.5 9.0 4.9 29 23 1.8 1.6
011 8000 2096 8.0 43 25 1.7 1.5 1.3 1.2
100 4000 1048 54 29 1.7 1.2 1.0 0.9 0.8
101 2000 524 3.8 2.1 1.2 0.8 0.7 0.6 0.6
110 1000 262 2.7 1.5 0.9 0.6 0.5 0.4 0.4
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8. 1¥4Mi%ER

8.1 #lid

ADX3224/ADX3226/ADX3228 7| 2{RIN#E. ZidiE. FRRAE. 24 U, AY RIEZIRIZ(ADC), HHEMFAIRIZE o
BARER(PGA), BRI BRIIERZMNIEMIGEHREEIZGEIFEEEGEREMMEMT I B AR, EHFRIPN A,

ADX3224/ADX3226/ADX3228 23+ EBFARIZZHRERE, AT %ﬂ]lj\]ﬁﬁ”* TESNE, BERTHEARENH
mE. BRMBNER, PCA IBmr] MAMIREZ —FR#HITIERE: 1. 20 4. 8. 12, 24, 48, 25+*HY ADC fZ{HAY
#EEEZTY 500, 1. 2. 4. 8. 16. 32 #1 64kSPS, ﬁ‘tb%%#ﬁ)fﬁ% 9#12?%D(SPI)%«’§?§DL?‘TL1§, FiRHEE
FA 1/O (GPIO)3 il —fR AR, AZ MLKER LIRS @BERINZIRATR, HIFEN]S START 5IHIED

BAESEBEIZEN 2.4V F 4V, WEIRHI=5E 2.048MHz B¢, FHAEBORIEMA SRR ILREHITRANE
SEREERSERR M,

8.2 ThaEIRIRIEE]

AVDD  AVDD VREFP  VREFN DVDD

NP ———————() brov
m
e PGAI azapCt [
ININ cs
L — sCiK
w/oj SRB1SW1 l J o DIN
— —O pour
M PGA2 asac2 [
Filter
. [T corsw I
IN3P
M PGA3 azaDC3 [
~</oj SRB1_SW3 l

clK

MUX epIo1

GPIO4
GPIO3

A3 ADCS

GPIO2

— Loo J SRB1_SW5 l

M PGAS ATADC [

- */J SRB1_SW6 l

PWDN

EmI PGA7 A3ADCT  —
Filter

INTN

I JJ SRB1_SW7 l

NI

START

EmI PGAB. ATADCS =

— JJ SRB1_SW8

PPPPP BIAS_VREFH_SELINT mAs VREFH_SELINT
SRBT_INMUX_SW

VDAC_BUFOUT SWH AC_OPAAMP_SW
OPAREF_CTRL
OPAMP

Avss VDAC OPAMPOUT OPAAMPN OPAMPP

Figure 17. Functional Block Diagram
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8.3 fsitimik

8.3.1 HETFIL(eMI)iE 23
I NIRE RC e 2R F{ERA A @B EMI B 28, -6dB JEHEFTEAL N 3MHz,

8.3.2 MASHEH#

ADX3224/ADX3226/ADX3228 Eﬁu)\:vﬁgiﬁﬁﬁgﬂlfr%if » FHEMIFZ PIECERIE SUMRIEDL, Figure 18 2R T 284 &
MEE ERZREREE, INXP A INXN X FEAN, 75 NE/ \MRPNE— MR EUR T2 H). XPRIEMRIT
HITEEHREN T RFEICH, RENEE, BIRHESHES N\ CHNSET &7 8RR MBERFT XL E (FXRIFH
58, 155 CHNSET REGISTERS), 8% E R HIEETI& MEE PGA,

INTTEST DX
TESTP_OUT1_SRB1 ————=—0
INT_TEST
MUX(2:0) = 101
TestP 0—o o LKD)
MUX(2:0) = 100
TempP 0—0 ™o (20)
R ~ MUX(20) = 011
From LoffP
MUX(2:0) = 000
VINP O—] > o (20) 1 To PgaP
—__ MUX(2:0) = 110
Filter ) 2
T~ MUX(20) = T | spp1_sw(N) AND MAIN{

MUX(2:0) = 000 AND SRBT_SW(N) MUX(2:0) = 001
V"r:ll & T~ (2:0) = (N), ® To PgaN
From LoffN

MV ~_ MUX(2:0) = 011

MUX(2:0) = 100
MUX(2:0) = 101

TestN O0—o
INT_TEST

INT_TEST
TESTN_OUT2_SRB2 O0——0

(1) MVDD monitor voltage supply depends on channel number; see the Supply Measurements (MVDDP, MVDDN) section.
(2) MAIN is equal to either MUX(2:0) = 000, MUX(2:0) = 110, or MUX(2:0) = 111

Figure 18. Input Multiplexer Block for One Channel
MVDD B EHWEUAT@iEE; 1550 POWER-SUPPLY MEASUREMENTS (MVDDP, MVDDN)&B43,

8.3.2.1 I8BEREENE

& CHNSET(2:0) = 001 %5 ((Vvrere + Vvrern) / )N HRBEIREANM @B, ERLIKERTLUNRBR RETER
AR IR,
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8.3.2.2 i {5 S (TeSTP #1 TESTN)

®E CHnSET[2 0) =101 AHREREERIMIRNES, AT LBENNFRAFRIE WA ESBIFFRLEHITIZG(E

KIEAMER, 1E51% CONFIG2: CONFIGURATION REGISTER 2 #B43). TEST_AMP $ZHI{= S18E, TEST_FREQ 1=k

EEFFXRME, MAESHERF @I TESTP A TESTN S|HIMEZEPERIE S, INT_TEST F1F23I(TE CONFIG2:

%%NHGURAT!%)N REGISTER 2 B ZARAIMMIRNES, UERTLIMIMRREIMIRES. kIR IFERERES IR
/& MEEo

8.3.2.3 BEEEIZ(TEMPP, TEMPN)

IRE CHNSET(2:0) = 100 R EREXEEMBEER N, ZERBEARIRB_RE, EP— P _RENBRZERS
—NZIREM 16 1%, "0 Figure 19 Fime —REBRRBENERSTE 5S4 EERIELLBEE,

Temperature Sensor Monitor
AVDD

i
® O-

8x v 1x

Figure 19. Temperature Sensor Implementation

BT 23 PCB AYMBRIRE, AP HAEES PCB EEZIHEX, ADX3224/ADX3226/ADX3228 HIBASEIEHS
F/EE PCB HEE, HITEENER, BiUSEEEFEIEEN 1.

Equation 3 MELHIRFRFRERBEMNEBERE, EERZAREZR, DRETFREERBABERE uVo

Temperature Reading (uV) - 145,300uV

Temperature (°C) = 2900V/°C

+25°C €)

8.3.2.4 HFNE(MVDDP, MVDDN)

R E CHNSET(2:0) = 011 FH@BHNIRE J REHI3R ¢4 FE R T,

XFEE 1. 2. 5. 6. 7718, (MVDDP - MVDDN)3#3(0.5 x (AVDD - AVSS));
*tFi@& 3. 4, (MVDDP - MVDDN) = DVDD/4,

BHIRE R 1 LU 2 IR PGA 187,
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8.3.3 ¥IFIHMA

TR FRRPIM NERERIIENNRIRS. [UF%. fRARR. IREEDRASR. BARUTENEEZREAS
ZEe

ADX3224/ADX3226/ADX3228 =GN EEN . EDRNBENVNne — Vinn)BSEE AT LAM-Vrer / 855 E] Veer /
R, BXREBEMMAMBFAIEZEEXERIREE, 52% DATA FORMAT #8453, IXah ADX3224/ADX3226/ADX3228
RN ANRNBRAEERMM: WEDHELES, W Figure 20, Figure 21 # Figure 22 Fi7R.

-Vrer / Gain
to ] /\/ Device Vrer / Gain
+Vrer / Gain Peak-to-Peak

Common __ Common ~—__ Vier / Gain
Voltage Voltage Peak-to-Peak

< <

a) Psuedo-Differential Input b) Differential Input

Device

Figure 20. Methods of Driving the ADX3224/ADX3226/ADX3228: Pseudo-Differential or Fully-Differential

A A
INXP INXP
=T~ INXN //\;‘CM\\
> ~ — “ ~ I, 7] /
INXN
> >
Figure 21. Pseudo-Differential Input Mode Figure 22. Fully-Differential Input Mode

¥ INXN 5| EMRFHE AR BE(RFEREEIR), UMERENEDESHEED A 1 INXP 5|HESR A EBE-Veer / 18
WIRENE Veer / B3, ARISELNRAMBEAR. RSN MRARLBESESESHRE INPUT COMMON-MODE
RANGE 873 R IVIE R H R ANE,

3 INXP #0 INXN 2ARESEEE N UFREEE Vom AFOHT 180°F48, UEREEDBNSGE. INXP 1 INXN FAIIM
Vem + 1/2Veer [ BIRIETRE Vom =1/2 Veer [ 1855, BRARMR/NEHNEDBEFTF-Veer / BEE Ve / 85, TE
DEEERHH ADX3224/ADX3226/ADX3228 Al AfREMIR S HUIBRIRSBNNTTEE. N TRGHREMRE, BIKH
REBEIKE NIEIAEIREIAF = ((AVDD + AVSS) / 2),

R EREMEMGNEE, WEAFFRUXAXLES MOERUTEEE, AXIAXAS T BERFNESE
B, 1H%Z SPl COMMAND DEFINITIONS &853, R R S BB B9 INEI N\ 5 | I B # %3 E) AVDD,
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8.3.4 PGA i BEFHNEE

STBETHEZRE AREEHE B W R E R RZE mM AR (PGA). PGA MRIHERENEREFRNH MNEERA
28, 90 Figure 23 Fiim. RS MNRINEER CHNSET FEHBRIEHEENAMIGEZ—(1. 2. 4. 8. 12, 24 7 48)
(BENAEXIFMAEE, 155i% CHNSET REGISTERS), ADX3224/ADX3226/ADX3228 55 CMOS i\, EItERES
BILIBBE AR, Table 48 B 7 &MIEmiIg B HENNMESHEE,

From Mux +
Amp ° N
- R,
30kQ
Ry
60kQ > To ADC
(for Gain = 2)
R2
- 30kQ
AMP ® p,
From Mux +

Figure 23. PGA Implementation
Table 48. PGA Gain vs. Bandwidth

GAIN NOMINAL BANDWIDTH AT Ta = 25°C (kHz)

1 357
2 178
4 89
8 45
12 31

24 16
48 8

KB EAY PGA BBfHER R 120kQ BFE, &N 2, EHEEENRAGESHERT, ZEBARMHEE PCA HitiAYEREE
2. ZEARTEETRNGETENESHARGIEENFHFSER.

8.3.4.1 MAHIREH
BN ARARIRCEERASEMEH, SERANESRANES. BIREBE. PGA 1%, ZeEAA Equation 4
=ik,

Gain x Vvax pirr

. @

Gain x Vivax DIFF>

AVDD - 0.3V - < 5

) >Vem > AVSS + 0.3V + <

Hrh:

*  Vwaxorr = PGA HIALHRAESES

* Vem = HIZEEHE

5130, S AVDD - AVSS = 3.3V, %% =2, B Vmaxore = 1000mV, M 1.3V <Vem < 2.0V,
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8.3.5 A> iA#IzE

1~ ADX3224/ADX3226/ADX3228 i&@E#H B oM Delta-Sigma (AZ) ADC, A #FiEaERE M HRINFER ALK
BN IARIER. VEHIZE LUEHIZHRZ (fwop = fo / 2 M fvop = fow / A)XHNESHITRIE, SEMR AL G —FF,
ADX3224/ADX3226/ADX3228 I2EEA.EE fmop / 2, ¥0 Figure 24 Fiiro

]
-10
=20
-30
-40
-50
-60
-70
-80
-90

-100
-110
-120
-130
-140
-150 |
-160

0.001 0.01 0.1 1

Nermalized Frequency (fi/fuon) oot

Power Spectral Density (dB)

Figure 24. Modulator Noise Spectrum up to 0.5 x fmop

8.3.6 Bi§h

ADX3224/ADX3226/ADX3228 1Rt REIRIESHFET A BRSNS, FERNZPIRFEMNA BT HIEEESIER
T, BIERS. REIRHB[BETIARURFRER FTHREE, AR 7B ERIEENEECEARALZL; #HEE155
T4, ELECTRICAL CHARACTERISTICS, H[EZF %1 ADX3224/ADX3226/ADX3228 2514+ 8i[E14 B IMSBE4FET, BINEASH
ZREYER, AANAIBIR 7SI HIERETRERMERET K, BHIEER CLKSEL 5[ CLK_EN FHESS(ITH, ERIMFILK
= B R IR S AR A SN ER B 5

CLKSEL 5Bl A B RS7Es I R . CONFIGT Ff7asHHY CLK_EN /2 BNEA CLK 5|R_EAYR 7250 $hia o
Table 49 2777 CLKSEL 5|R#] CLK_EN IREER, SEREHEERERSZ e840, CLKEN IIFEER, =8
HAlE], BINKEASMNBES LTI B Th#E.

Table 49. CLKSEL Pin and CLK_EN Bit

CLKSEL PIN CLK_EN BIT CLOCK SOURCE CLK PIN STATUS
0 X External clock Input: external clock
1 0 Internal oscillator 3-state
1 1 Internal oscillator Output: internal oscillator
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8.3.7 igF L {FiEz{

ADX3224/ADX3226/ADX3228 RIEFmMARMEMLIERIAE: SR TEEAMER TR, SEITFEARA
HHERZS) 64kSPS (fwop = 1024kHz), R TIFIENERAKIEERZEN 32kSPS (fvop = 512kHz), HIRTRIESEKE
HS_MODE #1 SLOW_DATA_EN {if LUE R A BB TR R

Table 50. CLKSEL Pin and CLK_EN Bit

WORK MODE HS_MODE | SLOW DATA EN | fwoo FREQUENCY DATA RATE
_ DR = 000: 64KSPS
High Speed 1 0 1024kHz DR = 110: 1KSPS
DR = 000: 32KSPS
Low Speed 0 1 512kHz DR = 110: 500SPS

7 WF fwop = 1024kHz BU=#IET, AVDD BEN T 4.0V,

8.3.8 FNFHHENIE K 2%

IR AR R U 28 48 H LR R A R ER SRR HENRORE T QI 2L IR F AR ARE, HREABIZERRERLL
HBHEER (fwop / for) KiIRE. BT IFEMELER, B UTEDHFRMMBIERE 2 @) #1710 E&HE’J?H&HX%E#E.—;E’J%J
(MM ERREVERIERE), ﬁiﬁ?ﬁﬂ’\]?ﬁﬂﬂ%ﬁﬂf\%ﬁm%, (ERIPSSIEY:SEH %DE.—JE’E&}EL—.—O RERIEER
BE AT KR A ERFRANERNA, UEBH#THREMERIEBERMEIIAR

BMEE ENHFIRKBEAZMN sinc BKBFBAM. WAMERKRTLF E_’\i”f?ﬁﬂﬁﬁﬁ' IIRERIZE THRo £
CONFIG] F1725 Y DR(2:0) I A%E sinc® K SERVHEN L (B X IFARE R, 7514 REGISTER MAPS #(93), #iEEREKIG
— T 2RRE, ERMERERENEENEERE,

sinc ,,w&’%‘%ET HRENR . = PMRRIEIKES. IR fvop RUERE MIEHIBSIRMEIEREBRAIX —E0 7. sinc? IR TR
SIMAGISRIRE, ARBEIERMEHITEE. MBI MRS BESIEERER,

Equation 5 B/R T 4G sinc? IS 28 Z 355 R %,

3

o= S5 ®)
T h-77
sinc? RS STIT(E I KE 0 Equation 6 e
sin [ Nrf] P
H®)| = oo ©)
N x sin [%]
Hrh:
- N= HEE

sinc® B AE TR EHIEREREGHALINMEE(EE). TEXLEMET, KEBREBLR=R. Figure 25 817
sinc JEIRERMEMN, Figure 26 7R T sinc JEK 23R,

Figure 27 # Figure 28 2 5iBR 7 REEIERZETEZE fvop / 2 M fvop / 16 BRI EHBEEL, Figure 29 BRTH
BE 4 fyop BIE#EE, Figure 29 iBA ADX3224/ADX3226/ADX3228 i&@HEE fvop WS EE, HFE, HFE
2R R AR 28PE K 5 BT PRAMER AR IE EL o
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0 0
N
-20 AN \x
\ -05
MLV AN
-1
- ARV A
15
IR/ \
| I .. \
-120 " -2.5 \
N
-140 3
0 05 1 15 2 25 3 35 4 45 5 0 005 01 015 02 025 03 035
MNormalized Frequency (fn/for) Normalized Frequency (f/for)
Figure 25. Sinc Filter Frequency Response Figure 26. Sinc Filter Roll-Off
0 T T T 0 e e 4
[\ DR[2:0] = 110 \\‘\\\\ = i XDR[2.0]=110
20 l./‘i\ L -20 [E—%, s I e
| DRI2:0] = 000 LN |- DR20) -
40 Wi -40 AT AN = R
o _go “}'I V(ll A \\ @ -60 |[\]i§i 'r‘t\\) {"{ \"\ ,//\ ‘ \'\._x\.\\
: R g o (AT
5 80 i Ildl r I.l"i 7 { I./(—\1I F\I J/\\I g -80 1 i’i] I\Ilﬁ /S\! '\ A \\\l /\\\ £ 7
- R - I
i - : v y FAY
| MALALALARARA AV TR TS YOTaTS
120 k5 I ) VIRTRl
TR — i A
ko » Hill l A
0 005 0.1 015 02 025 03 0.35 04 045 0.5 e R e R
Normalized Frequency (finfiuon) Normalized Frequency (f,/f00)
Figure 27. Transfer Function of Decimation Filters Figure 28. Transfer Function of Decimation Filters
Until fmop / 2 Until fmop / 16
10 - -
DR[20] = 000 DR[2:0] = 110
-10 b /t
30
g _so l‘IX \
<
8 70 T “
90 H ﬂ
-110
-130

0 0.5 1 1.5

2 25 3 35 4

Normalized Frequency (fy/fiuco)

Figure 29. Transfer Function of Decimation Filters

Until 4 fmop for DR(2:0)

=000 and DR(2:0) =110

Page 36 of 88 | www.analogysemi.com

Public

© 2024 AnalogySemi Ltd. All Rights Reserved.



ADX3224/ADX3226/ADX3228
4. 6708 iEE. 24 {UFEF X AX ADC

8.3.9 HESE

Figure 30 277 ADX3224/ADX3226/ADX3228 NEFEEMEWAEEl, &Z BESHEXN T AVSS £RH. FAREESE
FBIERY, & VREFN &E#£E AVSS,

22uF
VCAP1 %
Bandga
gap 2.4V or 4V VREFP
O—
4 —— 10uF
1. VREFN
«— AVSS
To ADC Reference Inputs

(1) For Veer = 2.4V: Ry = 12.5kQ), Ry = 25kQ), and Rz = 25kQ. For Vger = 4V: Ry = 10.5kQ), Ry = 15kQ), and R3 = 35kQ.

Figure 30. Internal Reference

SRR A SAESERETME, XTS5l ECC R4, EEFEARENIIEHRERFITE 10Hz LT, UESERE
FEAERRGEREETISHAL, HEM IV IENEIRN, RBEENITUSEN 2.4V, MNREMA 5V RIUEIR, FTLiBd R
E CONFIG2 F7728 1Y VREF_4V i AESEBEIRE N 4V,

HE, SRS EE hMTEBH MIMNEBRZA VREFP, Figure 31 2/R T HAIM MR EEIRRNEB RS, 12 CONFIG3
F 1725 Ay PD_REFBUF fiufzfl. BUIABRT, sSSHEIINESERILTIREER,

100kQ2

VW

22nF

+5V

10Q

O To VREFP Pin
0.1pF

10pF

1 €L
v O—{ VN our
REF 5 3

RIM —

Figure 31. External Reference Driver
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8.3.10 A ELEEE M
ADX3224/ADX3226/ADX3228 EEEMILIE, AFRMMAESHNBLTEER. SRS RESETE
HARBIREY 3 {20 AE R 38 (DAC )R B B B FE T b 555, b 5 32 4 B FAULT 27773810 COMP_TH(2:0) (118 B,

W15 ADX3224/ADX3226/ADX3228 H+2.5V BJR{‘EBH COMP_TH(2:0) = 000 (95%#1 5%), MEMifk% FEEIZEN
2.25V (ZFF AVSS + (AVDD - AVSS) x 95%), EMIEEIREI-2.25V (FF AVSS + (AVDD - AVSS) x 5%). HIfEITE
AIE A F 2RAWAK B IR,

AILUBEERA COMP_TH(2:0)1iIi& Bi& BRI EKERQNHER L. EREBNMaNBLHTE, FRIHMIEE
FAULT_STATP #0 FAULT_STATN 7728, Z(I£EX FAULT_STATX i {EAmE RN —EB5; 155 1% DATA OUTPUT (DOUT)
B

8.3.11 ;B 1/0 (GPIO)

ADX3224/ADX3226/ADX3228 £H5 M- r] HHVEA%F 1/0 (GPIO)5|fl, @i GPIOC (i1 I/O 5|RIEEE AN
. GPIO F1F28H A GPIOD g/ ~5|IBVEEF, GPIO B35 B FH DVDD M EREFIEE, 3%E GPIOD iy,

REINEIEES I IBVZIEET, TILElIREEANRANTEZR L. 4 GPIO 5IMEE NN, 5NENA GPIOD i
Mo HECENWLEY, SN GPIOD fuBlA] g & it B,

NREEENBN, W GPIO 3IRILTRIRENEIE X AP, GPIO 3IM7E LBHEMFIRENRN. Figure 32 BT
GPIO 5|HIZ515, @id 10kQ BERRERR GPIO 5| E#EEE| DEGND,

GPIO Data (Read)

GPIO Pin

GPIO Data (Write) >—

GPIO Control >—‘

Figure 32. GPIO Pin Implementation
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ADX3224/ADX3226/ADX3228
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8.4 IR INEEIET
8.4.1 START

1% START SIS ZED 2 1 tew JEHR, B&IX START 8 FF A%, & START 5| AR T, SHE MR KKIX START
wm, R %K HDRDYES (FIRELE).

L fEF START sp XITHIAEIREY, 15¥F START 5IBMRIFNKEB T, TLHBHEEETR, STARTSIHATFRSBHEXRELF
=8, 1B5Z1% MULTIPLE-DEVICE CONFIGURATION E£43).

8.4.1.1 2R

FRTE B8 (tserme) 2 =4 START {5 SHim A5 gt ST 2R ERVBUEFR T BYRYIE], 4 START =6y, DRDY IS, T
—\DRDY PR RS EBIEE EEIf. Figure 33 R THIFE, Table 51 B/R T NEHIERE T1EA tou BRERAIZ ERT
Blo FREREIBURT fok FHHEXLE(ER CONFIGT F1728H Ay DR(2:0)iizfl), HHNIEIRER BT AfG, DRDY AL
WEREHIEERE fop B, WIREIERTE DOUT LiEOH BiathB I EFRFEEN, NDRDYSRESHEFLE 4 taw, A
EREMREF, IERHEEEEEME, I8, I START RiESBETHERMANESHIMMERRTILE, BKBFE 3 x
tor A RETRE ZIFTE. BHERVEIETE SN DRDYRKA LB A,

START Pin > tsemie |
DIN START >\ —— tor ——P
- | -4 / fowk
DRDY
Figure 33. Settling Time
Table 51. Settling Times for Different Data Rates (iserrie)
DR(2:0) NORMAL MODE UNITS
000 79 ek
001 258 tew
010 515 tew
011 1029 ek
100 2057 ek
101 4114 tew
110 8228 tewk
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8.4.1.2 KNS S kX

YRR ITHRH BRNE S HIMERELEY, FTE 3 tor AERT REERLHIERE. EMRERHIEESE T DRDYRK
M LRI, 75 4 1 DRDYRKAZ AIRY S DRDY{REE P AL AS I PR ENE R, (B2 IBRE. Figure 34 BRTHEBAAN
LA BRSNS E G 2R EMRFEFE,

START

Anl?wlgl.%r g <«—— Input Transient
broy || H L] H L

<—>
AXtDR

Figure 34. Settling Time for the Input Transient

8.4.2 E1{ii(RESET)

B ERLIEE ADX3224/ADX3226/ADX3228: IERESETS |k, 3 &1X RESET 65<, fHFIRESETS|MIEY, 151
RIERESIBIIRE NS BT 2 SR &/ WP SR AS (8] BS P ALSE.  RESET sp < 1Eap <RI/ \ 1 SCLK TREGEM. EfifF,
FE 18 M e AHAA BETTAECE F R BIBARSH BN H B A 1515, REEA WREG 65K CONFIG]
BFREHRENNE, BRI FIRKELHAEE L

8.4.3 EfH3(PWDN)

SPWDNRALRRY, FrE A LEBREBEE, ZRHEBEE, BRFPWDNSIHHIE, BREEBEEIG, AHBR7ZEMNE
HERBERFEERNEIRMREE, EEBE, XA HUTEEE,
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8.4.4 EEIRIET

3 START 5|58k & 1% START 6pBY, ¥ F iR, W1 Figure 35 FiiR, HEEIRFFIARY, DRDYRILHZEASEF, SR
EEMAEN, METARBT, FIRTRAAS:, H5) START 5IHIZMRE& 1% STOP 65<, 3 START 5|HIHEE%
tH STOP <Ry, AFFTAIETE#TTHEEMR, Figure 36 M Table 52 B/R T EILER TEHIF21%ET START 5|f#15L START
0 STOP 85 <P BIDRDYESFo tspsu B FHE7n{AIBY G START 51 ELFIES7EDRDY TG 2 A& STOP #5< LU LE
H— LR, tosuo AYFIEREIET R START 5|MIHKE7EDRDY FFAS&IXE STOP 83 LISER M AR =L # — P
o AT IREFEMREIELISTT, START 5IR)E] LUKA RIS BT,

START Pin
A
or or
v
DIN START® sTopt™»
Command Command

—DI for

—_— tsemie

(1) START and STOP commands take effect on the seventh SCLK falling edge.

Figure 35. Continuous Conversion Mode

DRDY and DOUT —> €— tspsu
—> «—1psHp

START Pin

or ¢
STOP Opcode  X(sToP® XSTOPOX

(1) START and STOP commands take effect on the seventh SCLK falling edge at the end of the transmission.

Figure 36. START to DRDY Timing

Table 52. Timing Characteristics for Figure 36

PARAMETER SYMBOL MIN MAX UNITS
Setup Time: START Pin Low or STOP Command to DRDY
Falling Edge to Halt Further Conversions

Delay Time: START Pin Low or STOP Command to
Complete the Current Conversion and Halt Further tosHp 16 ek
Conversions

tspsu 16 fowk

7E: START 7l STOP sp < {E M5 RETRISE £ SCLK TEEER
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8.4.5 HUEIEE

8.4.5.1 FUEALES|HI(DRDY)

DRDYZ—MaHES, NEBFHIENRET, IERANEIRIIEE 8%, CSIESHIEmMSEES 8B %M, DRDY
TTHEURTIEEEE/T RDATAC =3 RDATA i< BT A TIRFIREHE. (BEXELZFHMAIEE, FSIH RDATAC:
START READ DATA CONTINUOUS MODE #1 RDATA: READ DATA /\¥5),

LfEF RDATA s iV EIERY, IREURIEAI LIS F— DRDYMAEES, MASIRTFLHIRE,
START 5|BI5} START 85 <K 254 B T IE = SRR R NS Boh #Em R R o

Figure 37 2R 7 #¥EK2Z2HAE]CS. DRDY. DOUT # SCLK Z [a]893% Z (3T ADX3224/ADX3226/ADX3228), DOUT 7£
SCLK L6477, DRDY7E SCLK TR AR, HEE, TILRMIRERRMIELZ®:I DIN 5|1 %iX8<, DRDY
£%—1 SCLK T A =TS,

CS

DRDY

SCLK

DOUT :X MsB X MsB-1 X MsB-2 X

Figure 37. DRDY with Data Retrieval
TICCSHPRA M, DRDYIESEHRES— SCLK TRBWER, MREA SPI BE&5F— 24 EWEMISEHITE
=, WNE [EXMIE . Figure 38 BT 2 SCLK LACSH B & XEDRDYM1TAE, Figure 38 BgE ¥Rkt ,
{EDRDY{E S #5250

CS

DRDY

SCLK S B .
Figure 38. DRDY and SCLK Behavior when CS is High
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8.4.5.2 [Elix¥IE
BIERFEE LU T RM 7 A Z —5ThL:

1. RDATAC: REUBEES G IREELRBMEM AL ERCHIRERN. BXBZFAEL, 1555 RDATAC: START
READ DATA CONTINUOUS MODE #8435

2. RDATA: ZEEEIESLERMIGE R T URRFTEENHIMEBUFFSR. BXEZHMER, 555 RDATA:
READ DATA &B43

B HIETS L DOUT SRIRENZIREHE. DOUT L##ER MSB £ —1 SCLK EFA%itH, DRDYTEE— SCLK TF&
MREEET, EEMREUE(FSP DIN R ARFFHRE T,

8.4.5.3 KEF

REF AT EIEREIZHI, RHEHBX ADX3224/ADX3226/ADX3228 KEHIER. IREFK 24 i, B1E& FAULT_STATP.
FAULT_STATN # GPIO #iEIRI(E. AEXTTU Figure 39 Fiiko

e U U WL UL L L L

______ )
(¢

) 2)-
DOUT X 1 X 1 X 0 X 0 X FAULT_STA'I'II;(7:O] X FAULT_STATI;IIU:O] X GPIOgZ:4) X

Figure 39. Status Word Content
IRESFERKERLN 24 (i1, 33T 32kSPS # 64kSPS HUEER, KEFEKE,

8.4.5.4 EFEKE

HiEa P MEUR TIEEHN S MEENIR, S BRBEHEIERHIERNE Z#HBIME, MSB Zal,

X FEHEERE Sy 32kSPS 1 64kSPS HY ADX3224/ADX3226/ADX3228, HIEMUEN 24 MREN + B@BE 161 x8
EE = ]52 1ﬁo

NFPIERMETRERE, BIBAHN 24 PREAL + BIBE 24 1 x 8 MEBE =216 i, AEAAFRFFSHRIKEXHEE
EE, HENAEERERIZEN 0, BE, @i@khHrINFRERE,

ADX3224/ADX3226/ADX3228 X {2 Z #¥EiREIThaE. RFRMES SCLK, BIaIZ RiktidhdE, EXMERT, 3EX
EE—TNFNEEEE MSB #5711, CONFIG] FF25H#Y DAISY_IN I FUKE N 1 LI#1TZ/RIEEl
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8.5 ‘iz
8.5.1 #EIEX

CONFIG1 F7728589 DR(2:0) {118 B ADX3224/ADX3226/ADX3228 HI&H /¥R, 4 DR(2:0) = 000 5 001 B¢, &
MNEEM 16 AR Z#HIxMIEILLIE, MSB a7, —MUBBA/NLSB)E R Equation 7 itH&,
1LSB = (2 x Ver / Gain) / 2 =FS / 2" @

EHERMAN(Vin 2 (FS = 1 LSB) = (Vrer / Gain - 1 LSB))™4 7FFFh AYSIHH{LRS, fARERHA(VIN S -FS = —Vrer /
Gain)P~=EHH S 8000h, X FEIHERNES, WHSEXLEADBHITHIK,

Table 53 2457 RNEHINGESHVIERME H A,
Table 53. 16-Bit Ideal Output Code vs. Input Signal

'N\';UT S'G'\‘jAL’ vin IDEAL OUTPUT CODE™
(INxP) = V (INxN)
> FS(215-1) /2% 7FFFh
FS /2'° 0001h
0 0000h
-FS /2% FFFFh
< -FS 8000h

A AEERE. INL KIEMEmIRERIRIE.

% DR(2:0) = 010. 011, 100. 101 3 110 BY, ADX3224/ADX3226/ADX3228 LA —i#HI+MIE B ER L 24 (%K
$2, MSB T8, —MEABHIA/I\(LSBYEA Equation 8 i+,

1LSB = (2 x Vg / Gain) /224 =FS / 23 (8)

EFBRBA(Vin = (FS - 1 LSB) = (Veer / Gain — 1 LSB))F= 44 XES 7FFFFFh, FUBS2HA(ViN < —FS = —Veer /
Gain) ™4kt 59 800000h, M FiBTHERENES, RHIEXLABLHFHITHIRK.

Table 54 2457 RNEHINGESHVE R H A,
Table 54. 24-Bit Ideal Output Code vs. Input Signal

INPUT SIGNAL, Vin IDEAL OUTPUT CODE™
Vanxpy = Vanxny
2FS (22 -1)/ 2% 7FFFFFh
FS / 223 000001h
0 000000h
~Fs / 2% FFFFFFh
< -FS 800000h

A NEERE. INL KIFMIEEIRERIRM6,
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ADX3224/ADX3226/ADX3228
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8.5.2 sPl %

SPl HASBTEOBRMNMSSHM: CS. SCLK. DIN 1 DOUT, %iZO M TIRENFEIRHIE. HEFFS URES
ADX3224/ADX3226/ADX3228 1#%1F. DRDY4ith BIFIRSIE S, 57~ ADC BUERIE AE IR, S #dEs] FiY, DRDY

o

8.5.2.1 T Hi%E(cs)

CS3IBPEUE SPI iEfE. CSTEHIBMEMZAIMANRBF, FELMEEND SPIBEEAPHNRIFHEET, LCSHBFH,
DOUT 3| NS RFURE. B, 3 BRITIRORE R ER R R, FHHRTROKGIKEE, DRDY3|BHE{FIHR TCS,
BIfECSAHSEYF, DRDY{LAIETRHEVFIREEA, HIFAX SCLK BYMaR a6 A= B Fo

BCSIRB NS BT NEASIREN SPIBE, FEBTIEORES., KBRS, B AIIDRDYES LIQEHHN
EMEREREEE, WITDRDYESMEIGE O LUB I CSS I AR IEFE ST BITBRIETMGE, 1BRE
FUNKESL tak AR, ARBRECSHIE.

8.5.2.2 HR{THIER(SCLK)

SCLK 2R ITBISRIAI#h. SCLK BreZ ISt 24N, BERINAE SCLK REJREIR IR, ML ER TR F B IR,
#HE7E SCLK BYTBEATE A DIN, H7E SCLK By 47 DOUT,

Figure 2 FISE T MR A SCLK fREl, £/ SCLK B Nan <Y, iBHRMAEB A LA SCLK, INRFXEFMY, lgER
SBRERTEOENRNNRES, FERCSHEZEME.

MNFENEEM, SCLK FrFMRNEREIUATIEBEE. DR SN HHBIERE, (W TS MREKILE, BESH MULTIPLE
DEVICE CONFIGURATION &B43. )

g0, WK ADX3224/ADX3226/ADX3228 5 8kSPS 123 (24 I 3 ¥=R)—iEfEMA, N LPREHIENR/] SCLKIRE R
1.755MHz,

PN RALUBE R E T RDATAC R HRIEFE & H RDATA sn<LR5emM. Equation 9 B9 SCLK K [RFER
F RDATAC, *IF RDATA <, WMIRMTIER MELLHIDRDYES Z Bl REEUE, WEERH. Equation 9 RISTEEIE
Rz EgRAREHEMER<S,

fscik < (or = 4tcw) / (Nans x 8 + 24) (C))
Hrp:
*  Nprs = HETPUBREMNBUEDPIER; 16324
8.5.2.3 ZXIELH N (DIN)

DIN 5 SCLK —i2(E B EUEA1XF1§%E, DIN LaI%IETE SCLK RO TR A2 4

ZIRBNBEANRLEENIM, BMEHIEZY, ZB3HUBIEBANGS, A X<, BEBRUTESTEENE
BB L. AL, 1EHFRZHEIER DIN 5| _E&RXERINEEHE A NN, HiSESUEN A EBEIEE RIFm S,
157E DIN E&i%x NOP &<, 7 DIN LA XZFTan<h, BHERHE SENDING MULTIBYTE COMMANDS #5453 H Ry
tspecope B /o
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8.5.2.4 #iEs (pOuUT)

DOUT 5 SCLK —i#cfff, MaSHiENFFiRFEa84URE, #IETE SCLK B EF AL, MSB 7Eai. HCSHE B,

DOUT # NEPETTIRES. TEEBEIBELEX T(EXELFHAREE, 1FZH SPl COMMAND DEFINITIONS #843), DOUT
BHLE O AT RHEGE AN T A, NREMPUEESEMENCSAHKEBET, N DOUT & EMSBFIRBTEIRS
DRDY LM &S B FRREFRIRAE D 2%, W Figure 40 Fimr. tLINEER B TRAREMIFIIGEF R FITH28 2 BIHE

EHE,
cs |

S0 I S
| I

Figure 40. Using DOUT as DRDY

8.5.3 SPITTEN

ADX3224/ADX3226/ADX3228 1Rt RIEMFCETH], Table 55 RBER @GR EIREIRIF. BRTHREF -
LFIREESMMNBIENTFR R TEFEE NIREIN, XLHSEEINIIA, CSTER< ZEa LT =B TR
MEF, EEBEING LR (EEZFIHR)P M ARFMET. 2R <M RDATA & <
ADX3224/ADX3226/ADX3228 7£55 1 SCLK TFEB#ITHED, FFEZBME N SESR/\ 1 SCLK TGS, &
HEr L RIFCSHIER, 155581 SPI BT FEXK,

Table 55. Command Definitions

COMMAND | DESCRIPTION | FIRSTBYTE | SECOND BYTE | THIRD BYTE
SYSTEM COMMANDS
WAKEUP Wake up from standby mode 0000 0010 (02h)
STANDBY Enter standby mode 0000 0100 (04h)
RESET Reset the device 0000 0110 (06h)
START Start or restart (synchronize) conversions 0000 1000 (08h)
; 0000 1010
STOP Stop conversions (0Ah)
OFFSETCAL Channel offset calibration 00(0]] A1h0)10
DATA READ COMMANDS
Enable read data continuous mode.
RDATAC This mode is the default mode at power-up.( 0001 0000 (10h)
SDATAC Stop read data continuous mode 0001 0001 (11h)
RDATA Read data by command 0001 0010 (12h)
REGISTER READ COMMANDS
RREG Read n nnnnregisters starting at address r rrrr oot rrg (2xh) 0001 nnnn @
WREG Write n nnnn registers starting at address r rrrr 010/ rg (4xh) 0001 nnnn @
RREGX Read nnnnnnn registers starting at address rrr rrrr | 11100100 (E4h) Orrr rrrr Onnn nnnn
WREGX Write nnnnnnn registers starting at address rrrrrrr | 11101000 (E8H) Orrr rrrr Onnn nnnn

7 1. HhTF RDATAC ##3{BY, RREG 5 <R,
A 2. nnnnn = E2EEY/EANNFESRHNE- 1. H1W0, EFEYEAN 3 MNEFESS, FIZE nnnnn =0 (0010),
rr = 3/ EmSiiEnE Fasthit,

Page 46 of 88 | www.analogysemi.com Public © 2024 AnalogySemi Ltd. All Rights Reserved.



ADX3224/ADX3226/ADX3228
4. 6H 81@@E. 24 fiIA¥ XiF AX ADC

8.5.3.1 RiIXSFDVHT

ADX3224/ADX3226/ADX3228 T AUFTARMMREG S, FE 4 D o BERMBIENHAITE M2, Hit, 3
RiXZF e (590 RREG 5 WREG)EY, A 4 M te AR — P FR(EH B L)RES T—NF (<)M KE
PapAT

{R1& CLK /3 2.048MHz, M tspecope (4 tewk) /I 1.96ps. 2 SCLK 79 16MHz BY, 0.5us BIRIfE4i— N F T, ZF & e
BIARFTE tsoecope ST ; BtL, MAEF—NFRHZEMEZNFHZEHEN 1.46s (1.96us — 0.5us)BIFEIR, d03R SCLK
79 4MHz, WTE 2us REERI—1NFT. HTFZERBIEBE T tsorcope MSE(2us > 1.96us), EtbAMEER AT IR A
EEEFT,

8.5.3.2 IGEE: BRHFNIER

WAKEUP #5 SR R IHFEENIE T, 15217 STANDBY: ENTER STANDBY MODE 4y, 5SS 84 BIERIEEILL T
IR E BREE(E X FMAIEE, 1521% ELECTRICAL CHARACTERISTICS KR), Z@n<7&%H SCLK RERHI, AJLL
FERY & o ZE<%%E SCLK KRG, sJLIFERN A, EAEEGSUATE 4 D tax BHBIERE X 1%,

8.5.3.3 . HEASNER

STANDBY & < #HNRINFE/FIIEN. BFRSZEMLOI, H[ETHFAEBRRIGBEEE, FHENINFEE ELECTRICAL
CHARACTERISTICS RFETE, %<& SCLK ERE[RH, AILMER &, IREFENFHEING, B70K1XFR WAKEUP
<L LM ERE M <,

8.5.3.458:. BEGEREFEENEIAE

RESET $h S E BN TN BH B ESFRISBREIFIZNAE; BXEMEE, BSIHES RESET (RESENZS. ZHS
%75 SCLK SRS, TTLIBERT A H, 4T RESET HSEE 18 Mt EHA. 1ELLEREIE G &% T AR,

8.5.3.5 FFi4: FFiRikin

START < BEp¥EIE LR, K START 5IHIRI{KLUET START A STOP sp<iTHE#, MRFMMIETHITH, Nitsr<Sx
Mo STOP 8 < A T{Z L4, 1R START sp < /5 RIRE STOP e8 <, MEAN1ZEIHIE AMCLK AHERAYEIR, =R
MEH—DRRFILZ AN, Zap<%E SCLK REIRE, LR % o

8.5.3.6 {51k: S1L3%1k

STOP s S LL¥E M, 1 START 5|HIAMELUEE sp SH=HIHEH, &iX STOP s < /g, [ETES{TRIREIRSTR, HiFE#H—%
AU, MNRIFMELZ(FLLE, NiLa<STM. & <LRE SCLKIERFKRE], BJLAKER & Ho

8.5.3.7 (p#%: EERIERE

OFFSETCAL &< EUHE MBEN RS, BINERERN PGA 1818 EAT & 1 OFFSETCAL 8%,

&4 OFFSETCAL 5By, SIS HSRE NRRLHIEER(DR(2:0) = 110, 1kSPS), HWEMEEHRITUTSE:
o BEMNEEEINENEET—EHE T EES a5 ((AVDD + AVSS) / 2)

. BEENTERR(EEERRBRENG = 4tnr)

o UREE 16 MEURSHTROE = 1510

SERERTE] = (19 tor x 8) + Ims = 153ms.
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8.5.3.8 ADATAC: BEhiEINEUEES ST

RDATAC # < B AIREV IR ESR . EMRINT, EF K H/E4: RDATA sp L ENE] NSO R IREE. ZRAESD
DRDY T EARHEEIEM NG T EFeE , UESIER LUEE/E4: SCLK B, 7EEMAYDRDY M&E G EMHRLE
ZHl, MIRERBHAIEHIE, R EREE, RIMIEESRAMSEININER; 1RSI BIEARB IR,
Figure 41 7R T {3 RDATAC #E3UBTHY ADX3224/ADX3226/ADX3228 #5341 1%

(«( ( ( ( (( (( (¢ (¢

D R DY |_| ()() )) )) )) ) )) ) )) ))
CS (4 « (¢ (( « ( ( (« « |_
)) )) )) ) ) )) ) )) ))
so — T T N TN NN N A T T T
J N SCLKS .
(« « (« ( (« (« (« (4 («
DOUT « STAT X CH1 X CH2 X €H3 X CH4 XX, cH5 X CH6 X CH7Z X CH8 >
)) ) ) )) ) )) ) )) )
24-Bit N-Bit N-Bit N-Bit N-Bit N-Bit N-Bit N-Bit N-Bit

« « ( ( [({ (4 (( (4 «
DIN )y )y )y )y )) )) )) )) ))

NOTE: X SCLKs = (N bits)(8 channels) + 24 bits. N-bit is dependent upon the DR(2:0) registry bit settings (N = 16 or 24).

Figure 41. ADX3224/ADX3226/ADX3228 SPI Bus Data Output (Eight Channels)

RDATAC #& =A@ (F LBV EUIRIE S S BUH. WIRIZE LT RDATAC 12, Mk SDATAC @€, ARG 8E
BEMEMHSEEIIRE. ZmSRE SCLK RERF|, R, BEEEHIERER SCLK o SDATAC di¥NERFELD 4
tew FAHAA BESEA. RDATAC BIFEHM Figure 42 FiiRo 7EDRDYBRHEAEE—1 4 tow BHANZIEXKE, TAEEP LS
i<, WREBMEBHRRIIEIE, HECSHRIFRBET, SBEFEEREBIFH DOUT HIRSDRDYRIF £ 4. BEEAH
RDATAC <% e MBSO ZREIE, 15H1R START S| F S o &L H START 65%, Figure 42 B/~ T RDATAC @
SHHESE, BB EESE R R E SR R BN REESTER AN REB TS BN A,

| Pl
START
e 5
DRDY
______________________ —>| |<— tupdme(])
& [ ] )
)
SSS— 1 R I
A RDATAC \
DIN 5

Hi-Z «
))

DOUT O< Status Register +“n—ChonneI Data X X Next Data
))

(1) turoar = 4 / fcik. Do not read data during this time.

Figure 42. Reading Data in RDATAC Usage

8.5.3.9 SDATAC: {E1LiESEIFRINEE
SDATAC S S UM ELRINMURIE R, %6381 SCLKGRZRE], B FT— M aS%UAER 4 tew AHAA 822,
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8.5.3.10 ADATA: iEENZIE

HARMTFRBIRELARTRY, RDATA sp SR TSR 2 H A I F 728 7EDRDYZMR/E & It en < LUREAL 45
Ro ZeL %A SCLK KR, HEFL6GmLHEUIERR SCLK FHEESFIE, BEAH RDATA ss S EMBHIEER
HE, 1EHAR START SIMI FE BT A H START 5<%, LA RDATA ar < iREXBURERY, REUR{ERI LIS~ — 1 DRDY
REEE, MASHIFLIE RDATA B LUERT R AT FfE 2R &% , T S 55 2 /R ¥ [E1I3, Figure 43 1B Y £ RDATA
LB 7775, RDATA RIEGHIIRNFTFRIRENA P TAFHRIERINFIRS, ZIUER RDATA s < RENEIE,
LUBE SR 1T K 51T DRDY {5 S BT IR IR T,

(4
)

START
«
—_— )
DRDY
CS | «
)
SCLK
DIN < RDATA > ¢ ‘ RDATA >
Hi-Z ) «
DOUT { Status Register+ N-Channel Data (216 Bits) X
)

Figure 43. RDATA Usage

8.5.3.11 RREG: M F{F2Ri%AN

RREG Sp B — 1S TR HEEFTEFHRINS. FEHENGLTE—TRFDHL, BRFFSEMERLH. $—1F
TEEnIHNFESML, E- M adFNEERRNNTFHENE- 1. IRAFAEIHRIAS UL OXIF tiitpZFEES,
BEAEER 0x20h ik fRi5i% & ADDR_OFFSET_EN fiI, 13iR)5eRi/a , i & ADDR_OFFSET_DIS i1 LAE R 0x20h 4T,

1. £—7PeS$FY: 001r rrrr, EArrrrr SECIAS FE5 4L,
2. FBZTAGLFET: 000n nnnn, EF nnnnn BRI FFEHE- 1,

1R1ERIEE 17 1 SCLK EFH Bt E— 1 E1728/9 MSB, %l Figure 44 FiiiR, s FiSiRIESAE T, Mkt
SDATAC i<, AfE7 & RREG #5<, RREG i< a LM &, 7AT, HTFZaSEZFENmS, RIkfFE SCLK
RERRS], BAREBURF ML SCLK LU E tsoecope BT o

BXEMER, BB SERIAL CLOCK (SCLK)/NTS, EEE, WFE S, CSUFTNEBTE,

DN >< BYTE 1 >< BYTE 2 >\ “
_________ )

_SS_ -

_SS_ -

Figure 44. RREG Command Example: Read Two Registers Starting from Register 00h (ID
Register) (BYTE 1 = 0010 0000, BYTE 2 = 0000 0001)

= = = —————————————————_—"
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8.5.3.12 WREG: ENFEH

WREG ss S RHIBE N — TSI BHERETFSR. FESSANLTE—ITRFNSHL, ERFFHRIERN. F—1
FUAARSNEFESMI, F I aSFNEERS \NEEHENE- 1. IRAFEHRARLUL OXIF N FEF
2%, 751% 5 ADDR_OFFSET_EN i H[EE 0x20h it ®T%, ihinl5Ei/E, 12 & ADDR_OFFSET_DIS {ii L& R 0x20h #HEiH,

1. £—e$FT: 010r rrrr, EHAr rrrr SIS 1FE5ME,
2. EZASET: 000n nnnn, HEA n nnnn 285 \MEFERHE- 1,

MYFNZERETFRIUBCEKA MSB fL5ti83X), ¥ Figure 45 Fiik. M FER B FZ28(0Dh-11h)NZ N EFFRE N,
XEFFRONEEEF TR, FERAMKENCNENREFTFHE. WREG an< Al LIFERY & H, AT, BT
MLEEZFTHS, BT SCLK REIRF, BABURT A& L SCLK LUHRE tsoecone BIfFe BXIFAES, BEN
Figure 2, XFEN <, CSUIMAREBF,

Cs

—
).
1 9 17 25

DIN /< BYTE 1 >< BYTE 2 >< REG DATA 1 >< REG DATA 2 ><:22:
5

gy A S_--

/
DOUT —\
N\

Figure 45. WREG Command Example: Write Two Registers Starting from 00h (ID Register)
(BYTE 1 = 0100 0000, BYTE 2 = 0000 0001)

8.5.3.13 RREGX: MFTFERi%EN

RREGX 12EFIe S RIS 73 5E, RREG HSR— METHIRIED, SREFEMENHY, E— 1 FTHaamn S
VERBME Faetht, BRIERNE N TP BN S TR E- 1.

1. $—MREBZHE: 11100100 S BHSSES,

2. BE-MRIERFT: Onr rmr SARRSER ML,

3. FE=MEEREZET: Onnn nnnn EERINFFRHE- 1,

1RVERVEE 25 1 SCLK EFHARIHE— & 178809 MSB, %0 Figure 46 FiiR, HesHF A T EURELER, Atk
SDATAC #5<, A7 A& H RREGX #5< . RREGX sp<X RILIERY & H, AT, HFZ@H<LTEZF e, EIRIE SCLK
MAHF, SCLKEREFERG. BXFMER, 15S SERIAL CLOCK (SCLK)E 7. WFEN <, CSHMARE

N7
o

H

1 9 17 25 33
SCLK .
pn X opcopel X opcobe2 X OPCODE3 N g
pour—(_ T T T T T T weooma Ywesome X

Figure 46. RREGX Command Example: Read Two Registers Starting from Register 00h (ID
Register) (OPCODE 1 = 111000100, %ESSDE 2 = 0000 0000, OPCODE 3 = 0000
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8.5.3.14 WREGX: EAFF

WREGX 12{EIDan < E NG EF2 B, WREGX ti® B — NAFTIR(EL, ERFERHENHA. F—ITMFNHEEHT
RERSAFFa ML, BRIFENEZNFNIEEES \NTERNHE- 1,

1. $F—MEER=EY: 11101000, EHA rrrr 2iCiASFastthit,

2. FBZMREERET: Onr mr 2B FasHIL,

3. B MRERZET: Onnn nnnn EES \NSFRHE- 1.

BT T2 RS UERE MSB 448 30),  Figure 47 FiR. AILABERS & WREGX 854, #AM, BT %
TEZFNT, FHLRIE SCLK W RHA, SCLK EREFERE. BXIFMER, ESH SERIAL CLOCK (SCLK)ER
o WFENGHL, CSHMMNEBT,

a_‘ (S_

).

1 9 17 25 33
SCLK

SR ] A0 A 0 O
5
DIN /< OPCODE | >< OPCODE 2 >< OPCODE 3 >< REG DATA 1 >< REG DATA 2 ><S$
- rcliiiisisii” 5

DOUT —4
__________________________________________________________________________________ _SS_

Figure 47. WREGX Command Example: Write Two Registers Starting from 00h (ID Register)
(OPCODE 1 =1110 1000, OPCODE 2 = 0000 0000, OPCODE 3 = 0000 0001)
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?2. REGISTER MAPS

Table 56 lists the various ADX322x registers.
Table 56. Register Assignments

AEDS'gR REGISTER REETS BIT7 BIT6 BITS BIT4 BIT3 BIT 2 BIT 1 BIT O
DEVICE SETTINGS (READ-ONLY REGISTERS)
0oh | ID | XX | DEV_ID7 | DEV_ID6 DEV_ID5 DEV_ID4 DEV_ID3 DEV_ID2 DEV_ID1 DEV_IDO
GLOBAL SETTINGS ACROSS CHANNELS
0lh | CONFIGT | 91 1 DAISY EN CLK_EN 1 DATA_24BIT DR2 DRI DRO
02h | CONFIG2 | EO 1 1 1 INT_TEST 0 TEST_AMP TEST_FREQ] TEST_FREQO
03h | CONFIG3 | 40 | PD REFBUF 1 VREF_4V 0 OPAmFT’REF PD_OPAMP OPAMPN;OFESE OPAMP_STAT
04h LOFF 00 | COMP.TH2 | COMP_TH1 | COMP_THO 0 0 0 0 0
CHANNEL-SPECIFIC SETTINGS
05h | CHISET | 10 PDI GAIN12 GAINTI GAIN10 0 MUX12 MUX11 MUX10
06h | CH2sET | 10 PD2 GAIN22 GAIN21 GAIN20 0 MUX22 MUX21 MUX20
07h | CH3sET | 10 PD3 GAIN32 GAIN31 GAIN30 0 MUX32 MUX3]1 MUX30
08h | CHASET | 10 PD4 GAINA2 GAINAI GAIN4O 0 MUX42 MUX41 MUX40
09h | CHSSET® | 10 PD5 GAIN52 GAIN51 GAIN50 0 MUX52 MUX5] MUX50
OAh | CHSSET® | 10 PD6 GAING2 GAIN61 GAINO 0 MUX62 MUX61 MUX60
0Bh | CH7SET® | 10 PD7 GAIN72 GAINT GAIN70 0 MUX72 MUX71 MUX70
0Ch | CHsSET® | 10 PD8 GAIN82 GAIN81 GAIN8O 0 MUX82 MUX81 MUX80
LEAD-OFF STATUS REGISTERS (READ-ONLY REGISTERS)
12h | LOFF.STATP | 00 | IN8P_OFF | IN7P.OFF | IN&P_OFF INSP_OFF | IN4P_OFF |  IN3P_OFF IN2P_OFF IN1P_OFF
13h | LOFF STATN | 00 | IN8N_OFF | IN7N_OFF | IN6N_OFF INSN_OFF | INAN_OFF |  IN3N_OFF IN2N_OFF ININ_OFF
GPIO AND OTHER REGISTERS
14h crlo [ oF | epiopa GPIOD3 GPIOD2 GPIOD1 GPIOCA GPIOC3 GPIOC2 GPIOCT
ENHANCE FEATURE REGISTERS
ICh | CONFIG5 | 00 | OSC_FSEL1 | OSC_FSELO 0 0 DA'S\Q—ITONE 0 HS_MODE 0
IDh | conFics | 32 SLOWE—,\?ATA— I0_DRV 10_SLEW DOUT_DRV SRB%{L‘PUT 0 OPAMPREF_CTRL | P5VREF_ON
ADDR_OFFSE VDAC_OPAMPA | VDAC_BUFOU
IFh | CONFIG7 | 00 RN GAIN_SET2 | GAIN.SETI | GAIN_SETO 0 0 Vi o o
won | conres | 40 0 ] 0 PDB_VDAC_BU 0 OPAMPIN_TORE 0 0
F F_ON
LOFF_ACLO SQUARE_WA | ACDIV_FACT OPAMP_DAC_ | ACDIV_FR
24h / 45 " p 0 N - ACDIV FR@2 | ACDIV_FRQI | ACDIV_FRQO
AC_EXCT.V | AC_EXCT.V | AC_EXCT.V
2sn | ReDRop | 00 | ACEXC v7ee VA 0 0 0 0 0
2Ah SRBLgONF' 00 | SRB1.CH8 | SRBI.CH7 | SRBI.CH6 | SRBICH5 | SRB1.CH4 | SRBI_CH3 SRB1_CH2 SRB1_CH1
2 | OPAMP_DA | o | OPAMP_DAC | OPAMP_VREF | OPAMP_DAC | oaiip paca | OPAMPD | osvio naco | opame pact | OPAMPDAC
c EN SEL 5 AC3 0
2Eh | LOW NOISE | 00 LN7 LN6 LN5 LN4 LN3 LN2 LN1 LNO
3ah | MisC ANA | Fo | ADDR OFFSE 1 1 1 0 0 0 0
T DIs
3sh | MOD STAT | 00 0 0 0 SDC_MODE sToP STARNDBY EFU_UERR 0
36h | CMD STAT | 00 0 OFFSET_CAL_ | RDATAC CM | prata cmp | REGXRD.C | peaxwr oMb | Rec RD cmp | REG-WR.CM
CMD D MD D
37h PGASPTfEORf 00 | PGASP_OOR | PGA7P_OOR | PGA6P_OOR | PGASP_OOR PGA“; OO0 | pcA3P OOR | PGA2P OOR | PGATP_OOR
38h PGAQT;SOR 00 | PGASN_OOR | PGA7N_OOR | PGA6N_OOR | PGASN_OOR PGPSQLO PGA3N_OOR | PGA2N_OOR | PGAIN_OOR
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Note 1. CHSSET and CH6SET are not available for the ADX3228. CH7SET and CHB8SET registers are not available
for the ADX3224 and ADX3226.

Note 2: The OPAMP_SENSP, PACE_SENSP, LOFF_SENSP, LOFF_SENSN, and LOFF_FLIP registers bits(5:4) are not
available for the ADX3228. Bits(7:6) are not available for the ADX3224 and ADX3226.

2.1 REGISTER DESCRIPTIONS

The read-only ID control register is programmed during device manufacture to indicate device
characteristics.

92.1.1 ID: ID CONTROL REGISTER (ADDRESS = 00H) (RESET = XXH)
Return to the SUMMARY TABLE.

Table 57. 1D Control Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION
Device revision ID
7:6 DEV_ID(7:6) R xh These bits indicate the revision of the device and are
subject to change without notice.
Device identification
These bits indicate the device.
5:2 DEV_ID(3:0) R xh 1100: ADX3224
1101: ADX3226
1110: ADX3228
Number of channels
These bits indicate number of channels of the device
identification.
1.0 NU_CH(1:0) R xh 00: 4-channel product
01: 6-channel product
10: 8-channel product
11: Reserved
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92.1.2 CONFIG1: CONFIGURATION REGISTER 1 (ADDRESS = 01H) (RESET = 91H)
Table 58. Configuration Register 1 Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
7 1 R/W Th Always write Th
Daisy-chain or multiple readback mode
_— This bit det: i hich i led.
6 DAISY EN R/W oh is bi .de errrlnnes which mode is enabled
0 = Daisy-chain mode
1 = Multiple readback mode
CLK connection®
This bit determines whether the internal oscillator
5 CLK_EN R/W oh .;i%nsllls connected to the CLK pin when the CLKSEL
0 = Oscillator clock output disabled
1 = Oscillator clock output enabled
Reserved
4 RESERVED R/W 2h
S / Always write 2h
ADC data width setting (16bit or 24bit) for high data
rate
3 DATA_248IT RIW Oh | 0; ADC data width is 16bit for 32kSPS/64KSPS.
1: ADC data width is 24bit for 32kSPS/64kSPS.
Output data rate
These bits determine the output data rate of the
device. Check DEVICE WORK MODE for configuration,
the device default work mode is High Speed mode.
BIT OVERSAMPLING HIGH SPEED LOW SPEED
RATIO DATA RATE DATA RATE
000 fmob / 16 64KkSPS (16bit) 32kSPS (16bit)
2:0 DR(2:0) R/W 1h 001 fwop /32 | 32ksPS (16bif) (default) ‘6'232%;";';")
010 fmop / 64 16kSPS 8KkSPS
on fmop / 128 8KkSPS 4KSPS
100 fmonp 7 256 4KkSPS 2kSPS
101 fmop / 512 2kSPS 1kSPS
110 fmop / 1024 1kSPS 500SPS
m - — -

Note: Additional power is consumed when driving external devices.
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92.1.3 CONFIG2: CONFIGURNTION REGISTER 2 (ADDRESS = 02H) (RESET = EOH)
Table 59. Configuration Register 2 Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

7:5

RESERVED

R/W

7h

Always write 7h

INT_TEST

R/W

Oh

Test source

This bit determines the source for the test signal.
0 = Test signals are driven externally.

1 = Test signals are generated internally.

3:2

TEST_AMP(1:0)

R/W

Oh

Test signal amplitude

These bits determine the calibration signal amplitude.
00 = 1 x (*(VREFP - VREFN)) / 2400V

01 = 2 x (£(VREFP - VREFN)) / 2400V

10 = 10 x (*(VREFP - VREFN)) / 2400V

11 = Reserved

1.0

TEST_FREQ(1:0)

R/W

Oh

Test signal frequency

These bits determine the calibration signal frequency.
00 = Pulsed at fcik / 221

01 = Pulsed at fcik / 220

10 = Not used

11 =Atdc
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9.1.4 CONFIG3: CONFIGURNTION REGISTER 3 (ADDRESS = 03H) (RESET = 40H)

Configuration register 3 configures multireference and OPAMP operation. Return to the SUMMARY TABLE.

Table 60. Configuration Register 3 Field Descriptions
BIT FIELD TYPE | RESET DESCRIPTION

Power-down reference buffer

This bit determines the power-down reference buffer
7 PD_REFBUF R/W Oh state.

0 = Power-down internal reference buffer

1 = Enable internal reference buffer

Reserved

6 RESERVED R/W Th
/ Always write 1h

Reference voltage

This bit determines the reference voltage, VREFP.
5 VREF_4V R/W Oh 0 = VREFP is set to 2.4V.

1 = VREFP is set to 4V (used only with a 5V analog
supply).

4 Reserved R/W Oh Always write 0

OPAMPREF signal

This bit determines the OPAMPREF signal source.

3 OPAMPREF_INT R/W Oh 0 = OPAMPREF signal fed externally

1 = OPAMPREF signal (AVDD - AVSS) / 2 generated
internally

OPAMP buffer power

This bit determines the OPAMP buffer power state.
0 = OPAMP buffer is powered down.

1 = OPAMP buffer is enabled.

OPAMP sense function

This bit enables the OPAMP sense function.
0 = OPAMP sense is disabled.

1 = OPAMP sense is enabled.

OPAMP lead-off status

This bit determines the OPAMP status.
0 = OPAMP is connected.

1 = OPAMP is not connected.

2 PD_OPAMP R/W Oh

1 OPAMP_LOFF_SENS R/W Oh

0 OPAMP_STAT R Oh
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9.1.5 LOFF: LEAD-OFF CONTROL REGISTER (ADDRESS = 04H) (RESET = OOH)

The lead-off control register configures the lead-off detection operation. Return to the SUMMARY TABLE.
Table 61. Lead-Off Control Register Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

7:5

COMP_TH(2:0)

R/W

Oh

Lead-off comparator threshold

The threshold is used for INXN/INXP and OPAMP if
OPAMP_COMP_EN is 0, and it is only valid for
INXN/INXP if OPAMP_COMP_EN is 1.

Comparator positive side
000 = 95%

001 =92.5%

010 =90%

011 =87.5%

100 = 85%

101 = 80%

110 =75%

111 =70%

Comparator negative side
000 = 5%

001 =7.5%

010=10%

011=125%

100 = 15%

101 = 20%

110 = 25%

111 =30%

4:0

Reserved

R/W

Oh

Always write 0
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9.1.6 CHNSET: INDIVIDUAL CHANNEL SETTINGS (N = 1 TO 8) (RDDRESS = O5H TO

OCH) (RESET = 10H)

The CH(1:8)SET control register configures the power mode, PGA gain, and multiplexer settings channels. See
the INPUT MULTIPLEXER section for details. CH(2:8)SET are similar to CHISET, corresponding to the respective

channels. Return to the SUMMARY TABLE.

Table 62. Individual Channel Settings (n = 1 to 8) Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
Power-down
This bit determines the channel power mode for the
corresponding channel.

7 PDN R/W on 0 = Normal operation
1 = Channel power-down
When powering down a channel, it is recommended
that the channel be set to input short by setting the
appropriate MUXn(2:0) = 001 of the CHNSET register.
PGA gain
These bits determine the PGA gain setting.
000 =N/A
001 =1
010=2

6:4 GAINN(2:0) R/W Th 011 = 48
100=4
101 =8
110=12
111 =24
Reserved

3 RESERVED R/W Oh Always write Oh
Channel input
000 = Normal electrode input
001 = Input shorted (for offset or noise measurements)
010 = Used in conjunction with OPAMP_MEAS bit for
OPAMP measurements.

2.0 MUXn(2:0) R/W Oh 011 = MVDD for supply measurement
100 = Temperature sensor
101 = Test signal
110 = OPAMP_DRP (positive electrode is the driver.)
111 = OPAMP_DRN (negative electrode is the driver.)
Others = Reserved
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9.1.7 LOFF_STASP: POSITIVE SIGNAL LEAD-OFF STATUS REGISTER (ADDRESS =

12H) (RESET = OO0H)

This register selects the positive side from each channel for lead-off status. Return to the SUMMARY TABLE.
Registers bits(5:4) are not available for the ADX3224. Bits(7:6) are not available for the ADX3226 and ADX3228.
Table 63. Positive Signal Lead-Off Detection Field Descriptions

BIT FIELD

TYPE

RESET

DESCRIPTION

7 LOFF8P

R/W

Oh

IN8P lead-off

Enable lead-off detection on IN8P
0: Disabled

1: Enabled

6 LOFF7P

R/W

Oh

IN7P lead-off

Enable lead-off detection on IN7P
0: Disabled

1: Enabled

5 LOFF6P

R/W

Oh

IN6P lead-off

Enable lead-off detection on IN6P
0: Disabled

1: Enabled

4 LOFF5P

R/W

Oh

INSP lead-off

Enable lead-off detection on INSP
0: Disabled

1: Enabled

3 LOFF4P

R/W

Oh

IN4P lead-off

Enable lead-off detection on IN4P
0: Disabled

1: Enabled

2 LOFF3P

R/W

Oh

IN3P lead-off

Enable lead-off detection on IN3P
0: Disabled

1: Enabled

1 LOFF2P

R/W

Oh

IN2P lead-off

Enable lead-off detection on IN2P
0: Disabled

1: Enabled

0 LOFF1P

R/W

Oh

IN1P lead-off

Enable lead-off detection on INTP
0: Disabled

1: Enabled
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9.1.8 LOFF_STASN: NEGATIVE SIGNAL LEAD-OFF STATUS REGISTER (ADDRESS =
13H) (RESET = OOH)

This register selects the negative side from each channel for lead-off status. Return to the SUMMARY TABLE.

Registers bits(5:4) are not available for the ADX3224. Bits(7:6) are not available for the ADX3226 and ADX3228.

Table 64. Negative Signal Lead-Off Detection Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

IN8N lead-off status
7 LOFF8N R/W Oh 0: Negative side is connected.
1: Negative side is off.

IN7N lead-off status
6 LOFF7N R/W Oh 0: Negative side is connected.
1: Negative side is off.

IN6N lead-off status
5 LOFF6N R/W Oh 0: Negative side is connected.
1: Negative side is off.

IN5N lead-off status
4 LOFF5N R/W Oh 0: Negative side is connected.
1: Negative side is off.

INAN lead-off status
3 LOFF4N R/W Oh 0: Negative side is connected.
1: Negative side is off.

IN3N lead-of status
2 LOFF3N R/W Oh 0: Negative side is connected.
1: Negative side is off.

IN2N lead-off status
1 LOFF2N R/W Oh 0: Negative side is connected.
1: Negative side is off.

INTN lead-off status
0 LOFFIN R/W Oh 0: Negative side is connected.
1: Negative side is off.

9.1.9 GPIO: GENERAL-PURPOSE 1/0 REGISTER (ADDRESS = 14H) (RESET = OFH)
The general-purpose 1/O register controls the action of the three GPIO pins. Return to the SUMMARY TABLE.

Table 65. General-Purpose 1/O Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION

GPIO data

These bits are used to read and write data to the GPIO

ports. When reading the register, the data returned

7:4 GPIOD(4:1) R/W oh correspond to the state of the GPIO external pins,
whether they are programmed as inputs or as outputs.

As outputs, a write to the GPIOD sets the output value.

As inputs, a write to the GPIOD has no effect. GPIO is

not available in certain respiration modes.

GPIO control (corresponding GPIOD)

These bits determine whether the corresponding
30 GPIOC(4:1) R/W Fh GPIOD pin is an input or output.

0 = Output

1 = Input
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9.1.10 CONIG5: CONFIGURATION REGISTER 5 (ADDRESS = 1CH) (RESET = O2H)

The CONFIG5 configuration register configures the device selection.
Table 66. Configuration Register 5 Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
Internal OSC frequency selection
00: 2.048MHz OSC
7:6 I0SC_FSEL R/W Oh 01: 1.024MHz OSC
10: 512kHz OSC
11: 2566kHz OSC
5:4 Reserved R/W 0 Always write 0
Daisy Chain has additional one bit control.
3 DAISY_ONE_BIT R/W Oh 0: Daisy chain has no additional one dummy bit.
1: Daisy chain has additional one dummy bit.
2 Reserved R/W Oh Always write 0
High Speed enable.
1 HS_MODE R/W 1h 0: Disable high speed mode
1: Enable high speed mode
0 Reserved R/W Oh Always write 0

9.1.11 CONIG6: CONFIGURATION REGISTER 6 (ADDRESS = 1DH) (RESET = 32H)

The CONFIG6 configuration register configures the device selection.
Table 67. Configuration Register 6 Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

SLOW_DATA_EN

R/W

Oh

High speed data output mode
0: Max data rate is 64kHz with modulator 1.024MHz.
1: Max data rate is 32kHz with modulator 512kHz.

IO_DRV

R/W

Oh

1/0O strong driver (3mA) mode enable except DOUT pin
0 = Strong mode enable
1 = Strong mode disable

IO_SLEW

R/W

Th

1/0 slew read mode enable
0 = 10 slew rate boost mode disable
1 =10 slew rate boost mode enable

DOUT_DRV

R/W

Th

DOUT strong driver (3mA) mode enable
0 = Strong mode enable
1 = Stfrong mode disable

SRB1_INMUX_SW

R/W

Oh

SRB1 PIN input to mux switch
0: Switch is off.
1: Switch is on.

Reserved

R/W

Oh

Always write 0

OPAMPREF_CTRL

R/W

Th

OPAMP AMP REF selection for OPAMPREF

If the OPAMPREF_INT is one, this bit will be ignored; if the
OPAMPREF _INT is zero, this bit will be valid.

0: OPAMPREF for OPAMP_AMP source switch is off.
1: OPAMPREF for OPAMP_AMP source switch is on.

P5VREF_ON

R/W

Oh

P5VERF_ON switch enable
0: Switch is off.
1: Switch is on.
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92.1.12 CONIG7: CONFIGURATION REGISTER 7 (ADDRESS = 1FH) (RESET = OOH)

The CONFIG7 configuration register configures the device selection.
Table 68. Configuration Register 7 Field Descriptions

BIT

FIELD

TYPE

RESET

DESCRIPTION

ADDR_OFFSET_EN

R/W

Oh

SPI RREG and WREG command address with 0x20h offset enable
Software writes to 1 and hardware is cleared to 0.
0: Ox20h address offset disable

1: 0x20h address offset enable for RREG and WREG, and it is
cleared when ADDR_OFFSET_DIS is 0.

6:4

GAIN_SET(2:0)

R/W

Oh

Gain setting with different gain configuration

The gain error will increase with gain increase. When using big
gain, increase the gain setting. Otherwise, when using small
gain, downsize the gain setting.

gain_setting == 3'b000 ? gain_base :

gain_setting == 3'b001 ? (gain_base <= =4'b1110 : (gain_base +
4'hl1) : 4'b1111):

gain_setting == 3'b010 ? (gain_base <= =4'b1101 : (gain_base +
4'h2) : 4b1111):

gain_setting == 3'b011 ? (gain_base <= =4'b1100 : (gain_base +
4'h3) : 4'b1111):

gain_setting == 3'b100 ? (gain_base >= = 4'b0001 : (gain_base -
4'h1) : 4'b0000) :

gain_setting == 3'b101 ? (gain_base >= = 4'b0010 : (gain_base -
4'h2) : 4'b0000) :

gain_setting == 3'b110 ? (gain_base >= = 4'b0011 : (gain_base -
4'h3) : 4'o0000) :

gain_setting == 3'b111 ? 4'b0000;

3:2

Reserved

R/W

Oh

Always write 0

VDAC_RLDAMP_SW

R/W

Oh

VDAC to AMP switch enable
0: Switch disable
1: Switch enable

VDAC_BUFOUT_SW

R/W

Oh

VDAC to BUFOUT switch enable
0: Switch disable
1: Switch enable
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9.1.13 CONFIG8: CONFIGURATION REGISTER 8 (ADDRESS = 20H) (RESET = 40H)

The configuration register configures the device selection.
Table 69. Configuration Register 8 Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
Reserved R/W Oh Always write 0
Reserved R/W Th Always write 1
Reserved R/W Oh Always write 0
Power-down VDAC buffer
This bit determines the power-down reference buffer state.
4 PDB_VDAC_BUF RIW oh 0 = VDAC buffer is disosled.
1 = VDAC buffer is enabled.
3 Reserved R/W Oh Always write 0
OPAMP route to VREF switch control
2 | OPAMPIN_TOREF_ON R/W Oh 0: Switch is open.
1: Switch is closed.
1.0 Reserved R/W Oh Always write 0
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9.1.14 LOFF_ACLO2: AC LEAD OFF CONFIGURATION REGISTER (ADDRESS = 24H)
(RESET = 45H)

The LOFF_ACLO2 configuration register configures the device LOFF circuit channel selection.
Table 70. AC Lead Off Configuration Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
Square or sine wave for VDAC
7 SQUARE WAVE R/W oh 0: Sine wave and sine magnitude is decided by AC_EXCT_VMAG.
1: Square wave and square magnitude is decided by
OPAMP_DAC(5:0).
VDAC AC frequency division factor
6 ACDIV_FACTOR R/W Th 0: Clock divider factor K = 1
1: Clock divider factor K = 6
5 0 R/W Oh Must be 0
OPAMP DAC uses sine excitation generated by internal DDS.
4 |OPAMP_DAC_ACEN R/W Oh 0: OPAMP DAC AC source is disabled.
1: OPAMP DAC AC source is enabled.
VDAC AC signal frequency setting
ACDIV_FRQ ACDIV_FACTOR =0 ACDIV_FACTOR =1
0000 32000Hz AC signal 5333.3Hz AC signal
0001 16000Hz AC signal 2666.6Hz AC signal
0010 8000Hz AC signal 1333.3Hz AC signal
0011 4000Hz AC signal 666.6Hz AC signal
0100 2000Hz AC signal 333.3Hz AC signal
o101 1000Hz AC signal 166.6Hz AC signal
3:0 | ACDIV_FRQ(3:0) R/W 05h 0110 500Hz AC signal 83.3Hz AC signal
0111 250Hz AC signal 41.6Hz AC signal
1000 125Hz AC signal 20.8Hz AC signal
1001 62.5Hz AC signal 10.4Hz AC signal
1010 31.2Hz AC signal 5.2Hz AC signal
1011 156.6HZ AC signal 2.6Hz AC signal
1100 7.8Hz AC signal 1.3Hz AC signal
1101 3.9Hz AC signal 0.6Hz AC signal
Reserved Reserved Reserved
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9.1.15 REDAR2P: RED ROUTE TO CHANNEL POSITIVE REGISTER (ADDRESS = 25H)
(RESET = OOH)

The REDR2P configuration register configures the device route channel selection.
Table 71. Red Route to Channel Positive Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
AC excitation sine wave amplitude selection for IDAC
The AVDD, VREFP source is decided by OPAMP_VERF_SEL.
AC_EXCT_VMAG SINE AC AMPLITUDE
000 (0V, AVDD or VREFP)
001 (OV, (AVDD or VREFP) / 2)
7:5 |AC_EXCT_VMAG R/W Oh 010 (0V, (AVDD or VREFP) / 4)
011 (OV, (AVDD or VREFP) / 8)
100 (OV, (AVDD or VREFP) / 16)
101 (OV, (AVDD or VREFP) / 32)
110 (OV, (AVDD or VREFP) / 64)
11 (OV, (AVDD or VREFP) / 128)
4.0 Reserved R/W 0 Always write 0
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9.1.16 SRB1_CONFIG: SHARE BIAS CONTROLLER REGISTER (ADDRESS = 2AH)
(RESET = OOH)

This register selects the 8 channels common negative side.

Table 72. Share Bias Controller Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 8 inverting input.
0: Switches are open.

1: Switches are closed.

7 SRB1_SW8 R/W Oh

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 7 inverting input.
0: Switches are open.

1: Switches are closed.

6 SRB1_SW7 R/W Oh

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 6 inverting input.
0: Switches are open.

1: Switches are closed.

5 SRB1_SWé6 R/W Oh

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 5 inverting input.
0: Switches are open.

1: Switches are closed.

4 SRB1_SW5 R/W Oh

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 4 inverting input.
0: Switches are open.

1: Switches are closed.

3 SRB1_SW4 R/W Oh

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 3 inverting input.
0: Switches are open.

1: Switches are closed.

2 SRB1_SW3 R/W Oh

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 2 inverting input.
0: Switches are open.

1: Switches are closed.

1 SRB1_SW2 R/W Oh

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 1 inverting input.
0: Switches are open.

1: Switches are closed.

0 SRB1_SW1 R/W Oh
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92.1.17 OPAMP_DAC: OPAMP DAC CONTROLLER REGISTER (ADDRESS = 2BH)

(RESET = 20H)
This register is used to control the OPAMP DAC function.

Table 73. OPAMP DAC Controller Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION

OPAMP DAC function enable
7 OPAMP_DACEN R/W Oh 0: Disable OPAMP DAC path
1: Enable OPAMP DAC path

OPAMP reference selection
6 | OPAMP_VERF_SEL| R/W 1h 0: AVDD is the reference.
1: VREFP is the reference.

OPAMP DAC voltage setting

The voltage source VDAC_SRC is AVDD or VREFP based on the
OPAMP_VREF_SEL bit.

000000: Voltage is VDAC_SRC x 1/ 64.
000001: Voltage is VDAC_SRC x 2 / 64.

5.0 |OPAMP_DAC(5:0)| R/W Oh

100000: Voltage is VDAC_SRC x 32 / 64.
111111: Voltage is VDAC_SRC x 63 / 64.

92.1.18 LOW NOISE SETTING REGISTER (ADDRESS = 2€H) (RESET = OOH)
Table 74. Low Noise Setting Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
00h: Default setting for normal operation
7:0 | LOW_NOISE(7:0) R/W Oh 86h: Enable the low noise mode
Others: Reserved

9.1.19 MISC_ANA: SPARE FUNCTION REGISTER (ADDRESS = 34H) (RESET = FOH)

Spare function register for metal fix
Table 75. Spare Function Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION

SPI RREG and WREG command address no 0x20h offset
Software writes to 1 and hardware clears to 0.

7 |ADDR_OFFSELDIS| R/W Th 0: 0x20h address offset disabled for RREG and WREG access
1: No 0x20h address offset for RREG and WREG access
6:4 Reserved R/W 7h Always write 0x7h
3.0 Reserved R/W Oh Always write 0
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9.1.20 MOD_STAT: MOD STATUS REGISTER (ADDRESS = 35H) (RESET = OOH)

Device module internal status register, read only
Table 76. MOD Status Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
7:5 Reserved R 0 Reserved
Device is in STOPC mode.
4 SDC_MODE R 0 0 = Device is in RDATAC mode.
1 = Device is in STOPC mode.
Device is in stop status when the STOP command is executed, and in
3 SO 0 start status when the START command is executed.
TOP R 0 = Device is in START status.
1 = Device is in STOP status.
Device in STANDBY status or not
2 STANDBY R 0 0 = Device is in wake up status.
1 = Device is in standby status.
Device initial fault status
1 EFU_UERR R X 0 = Device has no fault status.
1 = Device has fault status.
0 Reserved R X Device initial warning status
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92.1.21 CMD_STAT: COMMAND STATUS REGISTER (ADDRESS = 36H) (RESET = O0H)

Device command status register, read only

Table 77. Command Status Register Field Descriptions

BIT FIELD

TYPE

RESET

DESCRIPTION

7 Reserved

R/W

0

Always write 0

6 | OFFSET_CAL_CMD

R/W

OFFSET Calibration commmand execute status
Software writes 0 to clear it.

0 = No OFFSET Calibration command is executed.
1 = Has OFFSET Calibration command is executed.

5 RDATAC_CMD

R/W

RDATAC command execute status
Software writes 0 to clear it.

0 = No RDATAC command is executed.
1 = Has RDATAC command is executed.

4 RDATA_CMD

R/W

RDATA command execute status
Software writes 0 to clear it.

0 = No RDATA command is executed.
1 = Has RDATA command is executed.

3 REGX_RD_CMD

R/W

WREGX command execute status
Software writes 0 to clear it.

0 = No WREGX command is executed.
1 = Has WREGX command is executed.

2 REGX_WR_CMD

R/W

RREGX command execute status
Software writes 0 to clear it.

0 = No RREGX command is executed.
1 = Has RREG command is executed.

1 REG_RD_CMD

R/W

WREG command execute status
Software writes 0 to clear it.

0 = No WREG command is executed.
1 = Has WREG command is executed.

0 REG_WR_CMD

R/W

RREG command execute status
Software writes 0 to clear it.

0 = No RREG command is executed.
1 = Has RREG command is executed.
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9.1.22 PGAP_OOR_STAT: PGA POSITIVE OOR STATUS REGISTER (ADDRESS = 37H)
(RESET = OOH)

PGAP out of range status
Table 78. PGA Positive OOR Status Register Field Descriptions
BIT FIELD TYPE RESET DESCRIPTION

Channel 8 PGA positive out of range status
Software writes 0 fo clear it.

0 = No out of range

1 = Out of range

7 PGA8P_OOR R/W 0

Channel 7 PGA positive out of range status
Software writes 0 to clear it.

0 = No out of range

1 = Out of range

6 PGA7P_OOR R/W 0

Channel 6 PGA positive out of range status
Software writes 0 to clear it.

0 = No out of range

1 = Out of range

5 PGA6P_OOR R/W 0

Channel 5 PGA positive out of range status
Software writes 0 to clear it.

0 = No out of range

1 = Out of range

4 PGASP_OOR R/W 0

Channel 4 PGA positive out of range status
Software writes 0 fo clear it.

0 = No out of range

1 = Out of range

3 PGA4P_OOR R/W 0

Channel 3 PGA positive out of range status
Software writes 0 fo clear it.

0 = No out of range

1 = Out of range

2 PGA3P_OOR R/W 0

Channel 2 PGA positive out of range status
Software writes 0 to clear it.

0 = No out of range

1 = Out of range

1 PGA2P_OOR R/W 0

Channel 1 PGA positive out of range status
Software writes 0 fo clear it.

0 = No out of range

1 = Out of range

0 PGA1P_OOR R/W 0
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9.1.23 PGAN_OOR_STAT: PGA NEGATIVE OOR STATUS REGISTER (ADDRESS =
38H) (RESET = OOH)

PGAN out of range status register

Table 79. PGA Negative OOR Status Register Field Descriptions

BIT FIELD TYPE RESET DESCRIPTION
Channel 8 PGA negative out of range status
Software writes 0 fo clear it.
0 = No out of range
1 = Out of range

7 PGASN_OOR R/W 0

Channel 7 PGA negative out of range status
Software writes 0 to clear it.

0 = No out of range

1 = Out of range

6 PGA7N_OOR R/W 0

Channel 6 PGA negative out of range status
Software writes 0 fo clear it.

0 = No out of range

1 = Out of range

5 PGA6N_OOR R/W 0

Channel 5 PGA negative out of range status
Software writes 0 to clear it.

0 = No out of range

1 = Out of range

4 PGASN_OOR R/W 0

Channel 4 PGA negative out of range status
Software writes 0 fo clear it.

0 = No out of range

1 = Out of range

3 PGA4N_OOR R/W 0

Channel 3 PGA negative out of range status
Software writes 0 to clear it.

0 = No out of range

1 = Out of range

2 PGA3N_OOR R/W 0

Channel 2 PGA negative out of range status
Software writes 0 to clear it.

0 = No out of range

1 = Out of range

1 PGA2P_OOR R/W 0

Channel 1 PGA negative out of range status
Software writes 0 fo clear it.

0 = No out of range

1 = Out of range

0 PGA1P_OOR R/W 0
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Figure 48. Initial Flow at Power-Up
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10.1.3 ZigHicE

HAGZPER L 234F8Y, ADX3224/ADX3226/ADX3228 IRIEECE R &M . BITIROBEFEM M55 DIN. DOUT.
SCLK MICS, BIE/ e r— MMM AIRES, Z1BUILUER— SPI 24 Ei517. EE N MREENESHE
yg 3+ No

10.1.3.1 A¥Zig&

HEAZMIRER, FILUIER START ESKEDI8E. W TLTERNBIERZE, M START 558 LA EEIDRDYESHI T
BEVEIR Y EIZBIER(B X B ENBNEZIFMER, 525 START 8893), Figure 49 B7RT WM a8+5 START 55 F
ZEBITT N

Device
START — START, DRDY Q—» DRDY;
CLK CLK
Device
START, DRDY O—» DRDY,
CLK

START | | B

n

(.

DRDY, | i
— 5

(.
n

DRDY>

I(d I(d
) 2

Figure 49. Synchronizing Multiple Converters

BUEFLHLETERNESRSE, IR —IHRHENRHRNESEM, HEANEHR78(CLKSELSIH = 1),
Byii@idigE CLK_EN FESHMUIREN 1, TIRENHAERMISERISMNBE #HIR,

ARG AR B RERENEOSIINEES MEE . MERENBEEEKE,

10.1.3.2 R EECE

Figure 50a 2757 "> ADX3224/ADX3226/ADX3228 22 REXNECE ., XEREHFCET —TMEEZE 16 MEE
MRS, DOUT. SCLK 1 DIN BHEZR, 8 MeEEHEECHTHER, HENCSIKNIZIE 1 BRERE NS4
BY, Z23(FHY DOUT SIMIZE ST, ZEMATFHEMIEITH DOUT 24, XMEEH ZERTRSEEETIN/O I/
BIRZ Ao
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10.1.3.3 §5{cishic B

BITIRE CONFIG] FH7728H Y DAISY_IN iIRB B EHEER. Figure 50b R T HEHEAE, TR T, SCLK.
DIN 1 CS EZ MEF ZEHE, 284 1 B9 DOUT 3IR1EREZI2814 0 B9 DAISY_IN 5B, M NEIRCI2E L. NRR
A, 15351%% 1 B9 DAISY_IN 5|f1i%E#EE] DGND, SPI #Z#OMFEFENFERY Figure 3 #1 Figure 4 Fiim. RHE
ADX3224/ADX3226/ADX3228 21 0 WEIEE L HIE DOUT L, BMEE— 1ML *, RAEEFXkH
ADX3224/ADX3226/ADX3228 &% 1 HURSHIEIRE,

TEBRARNEIRHEEEEH, EARRNFRESRAEHETHLZEER DIN 5IH#ITIRIE, Eiba e RN,

STARTY © »| START DRDY »| INT STARTY O START BROY T
ClK O »| CLK CS |« GPOO CLK O CLK cs GPO
GPO1
. SCLK |« SCLK . SCLK SCLK
Device 0 Device 0
DIN |« MOSI DIN MOSI
DOUT »| MISO DAISY_IN DOUT MISO
Host Processor t Host Processor
| START DrROY | pourt DRDY
» CLK CS [« L»{ START CS |
SCLK |« CLK SCLK
DIN |« DIN
Device 1 DOUT Device 1
DAISY_IN ;
a) Standard Configuration b) Daisy-Chain Configuration

(1) To reduce pin count, setthe START pin low and use the START command to synchronize and start conversions.

Figure 50. Multiple Device Configurations

FERFEERINEEIRUT/LR:
1. BPMEIEEZEIMIUR H— SN SCLK (B0 Figure 51),
2. FrESRMHEE NERNEZRE, RNCSESEREEN.
3. Eé?ﬁ%ﬁ@ﬁ&ﬁ%m%qﬂm&% 0 B%M. REEMIEE 1 ZII&E N i2[E] ADC HiiE, H N B@EPHRE—

Mo
HEPRIEEEES, BFRIUMRSNEREAB L. SCLK SFEtm B EiEr R ATEE 4R DOUT IEL K
E, MEMENR] B IR(PCB) /B R AR B F RS S ERHRAIX —HE. 7£ DOUT 1 DAISY_IN 2 [B/R & HEIR FEE& (7!

NE IR E T RIMESIEERER, 5—MkFEZ7E DOUT 1 DAISY_IN Z[E N—1 D iR 28, ZitR2EHRE
SCLK $2f#t893#, Figure 51 B/R 7 HEER A FE,

pout’

DAISY_IN° — X ws X X X 18BN
CLKS (v T2 T3l [ L_JInl _J+«INp+q +3 [ 1T LT

pout 0 X_mse® X X X X 158 XXX X mse' X X X sem X

Data from first device Data from second device

NOTE: n = (number of channels) x (resolution) + 24 bits. The number of channels is 8. Resolution is 16 bits or 24 bits.

Figure 51. Daisy-Chain Data Word (DAISY_ONE_BIT is ‘1°)
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pout’

paisy N0 X Mse' X e S ISBT

cws v [ J2 _J3L_J L_Jnl

B S S L I I I B
pout 0 X wmse® X X X X 1B X Mss' X X X X set X

Data from first device Data from second device

NOTE: n = (number of channels) x (resolution) + 24 bits. The number of channels is 8. Resolution is 16 bits or 24 bits.
Figure 52. Daisy-Chain Interface Timing (DAISY_ONE_BIT is ‘0%)
AR EHERENERNRERENATIREGTHHIERR, RXNIKEHERER Equation 10 i+5,

fscik
N = 10
DEVICES for (Nairs) (NcHanners) + 24 (10

Hrh:

*  Nems = 2B HEEUVRT DR(2:0)i&E)

*  Nchannes = sfFARIBEERYIEIELR

f5la0, 2 ADX3224/ADX3226/ADX3228 Ll 24 fii. 8kSPS #UEERZFIZITH fscik = 10MHz BY, RZAILUE /S asFLLE
A BT,

10.1.4 B EEIEIER A

ADX3224/ADX3226/ADX3228 RIFrE@ETEMER, BrIRIUEE, MMERF BRI EMEFREREEHITHEESR
BT, Figure 53 2R T EEEN SNBEMBRNARRIER, tIh, ZBHNED RFNEEA VTR B SN ER
HBE. 8 MNEENHEREES M\ BEBRENBERN PGA 1E#H1% B (3EZ (R CHNSET: INDIVIDUAL CHANNEL SETTINGS
EB853)H Verer (1EZi5] CONFIG3: CONFIGURATION REGISTER 3 E353)H%E.
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Neutral

Phase C WY \/M/LT
Phase B

Phase A +1.5V +1.8V
AVDD DVDD
INP1
N INN1
INP2
INN2
AN INP3
N INN3
YA INP4
Device
A INN4
A AN —— INP5
N l INN5
Iaaag J INP6
A T [ INN6
{\—r\—r Y J INP7
D, N Y T INN7 © ©
a 4
T ElE AVSS

-1.5v

Figure 53. Overview of a Power-Monitoring System

10.1.5 E&EISM

Figure 54 £/R 7 ATEMA Rogowski £l HBRERI(CT)SME B RN BENTSABHTERRNAREERN
BIE, M TFEBARHEESS, REERRN)ATEREBERRI. REEENEHEDRTERCNINTUES RCIE
KERIEREE ADX3224/ADX3226/ADX3228 INxP #1 INXN % N\o 34T F3F FE AL AY FE [ 4a T R 28 (I AN 3R L 38 AU AN
TR&E), TESRMEDEFRIHTURS RC KIS EIZIEREE] ADX3224/ADX3226/ADX3228 INXP F1 INXN 45X, 40
REABRERIRINECE(AVSS =0V, AVDD =2.7V E 5.5V), BWANKZLITREER 8 BiR. @I A RF BERKNER
EEBRABEENRIEHALEHIZE CONFIG3 #9 OPAMP_REF {if, B]LAM ADX3224/ADX3226/ADX3228 1§ 1%
REFEE((AVDD + AVSS) /2 )&F&FSHN 1, S0BTIENBIRZIBRYEBE D ERMLSEIMNBE L.

R EREE T EEMEEZE R NEMATESNEELL, LUEARET ADX3224/ADX3226/ADX3228 #HEFEE 7D
ANBETEE, A, EREEHHTERNAEEEREBTHEEEDMNBETE, by, HBEZE(R1 1 R2)FEEK
ELEEIR RS T ERER N TSNS EEREHMN. Figure 54a R TENMNBERREN, Figure 54b R T HEuREA
FEERGN, fFABRIRpIMNREE A RIBHEMRURET, ENAIIEE A ERRARIEBEREENIEEER, It
9, BNBENEREERASETES MEMRILIRES, LRGSR,
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Device
N L
|
«— R2
> A INxP
R1
EMI
C—— Filter To PGA
R1
AN >
—
| , R2 INXN
OPAMP_REF AvDD + AVSS)

f OPAMPOUT 2
N Re % OPAMPN
OPAMPP

(@) Current Output CT with Differential Input
Device
N L
Voltage
Output CT R2
AN, INxP
EMI
C= Filter ToPGA
—>
INXN
OPAMP_REF AvDD + AVSS)

f OPAMPOUT 2

N Re % OPAMPN

OPAMPP

(b) Voltage Output CT with Single-Ended Input

Figure 54. Simplified Current-Sensing Connections

10.1.6 EB[EIEN

Figure 55 B R TEANESMBIHBEWRNAEZNEKE, BESERMNERTREEARBERBEETESDH
ADX3224/aADX3226/ADX3228 HNEEA, AGEEIIHEPESE R3 MEEES C EMITESE RC ISKEZEIHA
(INXP F1 INXN). =X {RE EBE((AVDD + AVSS)/ 2) 7] LLM ADX3224/ADX3226/ADX3228 5£15, 75 52fF M Re BBIEE
AEPEE A E N AL R E HIZEE CONFIG3 F772589 OPAMP_REF 111, (& i@ 7E1E B JRF1 61 R 2 [a)fE A
FERE S R 2SR TEINER A Ao

£ Figure 55 FrRBYE—1ER T (Figure 550 AESHN, Figure 55b NRIHHIN), LEBERRLI(R2 / (R1 + R2))E
Fo R1 BUENLIFEE R2 F1 R2, LUE ADX3224/ADX3226/ADX3228 ai N (INXP F1 INXN) FixaY B E7EE N TEsh
SEERNARET ADX3224/ADX3226/ADX3228 HISEE, B RMNIMITERARKZHMRUTER, BAREEE
A B EBRRAI NI BB RRE NIEEBIR, thoh, B MBENRRIZE R ARG TS MR LLIER, LRGSR,
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Device
N L
Rl R2 INXP
M AN L
R2
EMI
cC—— Filter To PGA
Rl R2
— MY NN —>
INXN
R2
OPAMP_REF AvDD + AVSS)
OPAMPOUT 2
+
- Re
OPAMPN
OPAMPP
(a) Voltage Sensing with Differenfial Input
Device
N L
Rl R3 INXP
M AN L
< A1 EMI
R2 ; C = Filter To PGA
F——>"
INXN
OPAMP_REF AvDD + AVSS)
OPAMPOUT 2
+
- Re
OPAMPN
OPAMPP

(b) Voltage Sensing with Single-Ended Input

Figure 55. Simplified Voltage-Sensing Connections
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10.2 LRI/

Figure 56 £/ 7 ADX3224/ADX3226/ADX3228 F3 {EUfi & 28 5K R 4K BB 28 B8 F Rt 401 22 7o (ETU) A9 —&R 49 Delta-sigma
(AX)REE 23 (ADC) (5130 ADX3224/ADX3226/ADX3228)FEE T UMW A, EAXLESEERM T RENSSERE,
RARGUNEMRSEIN BRI REMER. FLROF, A= MINVELREBE, ERAMINNEREBRE S
(CTHRRFRARILIR B D ERFRETRSFMHBEE, ST EBEBAT O, HBRFHEMEEBERER
BVSFERIPTCN. BETMHRGE, RCIENSATIVEE, “REIHIERABLEE,

-2.5V 2.5V

T 25
Voltage Row1 Rovi Rowvi Roivi Rovi Rovi Rt l AVDD
ANV NV A% A% ANV NV AN INTP
Output L e Com
Roiv2 Roiv2 l = Cor
Reur
AN INTN
<~ Lc
i Com
-2.5V 2.5V
Breaker S S
Enclosure ° .
L] L]
L] L]
-2.5V 2.5V

Device
Reur
AN IN4P
Current Reurpen ReurDeEn —— Cor
Output
Reur
N\ INAN
%7 i Ccom
-2.5V 2.5V
L] L]
L] o
L] L]
AVSS
-2.5V

Figure 56. ETU Block Diagram: High-Resolution and Fast Power-Up Analog Front-End for Air
Circuit Breaker or Molded Case Circuit Breaker and Protection Relay
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10.2.1 18T ER

Table 80 S48 7 Wik 28R imA FAAYIZ T E Ko
Table 80. ETU Circuit Breaker Design Requirements

DESIGN PARAMETER VALUE
Number of Voltage Inputs 3
Voltage Input Range 10V to 750V
Number of Current Inputs 5
Current Input Range 50mA to 25 A
Dynamic Range With Fixed Gain > 500:1
Accuracy +1%

10.2.2 i¥£HigitiEF

ZHBEEREZE ADC JNECEANBESERH. ZZBEBERET ADC AAUMNEEFESHERE,
ADX3224/ADX3226/ADX3228 AR M EMINZESE BEIET: 2.4V 7 4V,

Equation 11 ##RY Figure 56 IR ELRHIE BRI, RS BEXEERS Rovi A% N HECFEFAES Rove AT LUE
hERMABES NBRRITH ZENH, FHEZIRIFBERN{ER. 21 EERER, BERNBESTMITEE, AhE
PHINTTHE =S INFIMNI T ER R,

(0.5 x Rpyv2)
6 x RDIV] +0.5x% RDIV2

ViN = Vpuase X ( an
(%[ EEH Rove £ S EEREMLE £ NIEIRE . 7£ ADX3224/ADX3226/ADX3228 RN\ PGA BT HELIIZEIR,
FERAYF Rove T/, SAE{ER ADX3224/ADX3226/ADX3228 PGA {5 S M AFIIZIIHEE,

WF UL, RoviIRE 200kQ, Rowv2 iREN 2.4kQ), LUEEEHEMERE AR BRI KTREMHESNES M.
{3 ADX3224/ADX3226/ADX3228 AER 2.4V E/EREER PGA 1Bm A 2 B, MATEART£750V BUERBH,

ADX3224/ADX3226/ADX3228 @312 5 CT RRkLAFHEXRI A L EBPA(Figure 56 FBY Reurpen) £ BBERNE LR
o 5 BEME AT —1F, A FFREEBERNZ 1 EBIEES (Rovi) HEEAIBFERTINRRIES . TEUIZ T, Reuroen IR E 7T 33Q0
5 1:500 B #tL CT —EEMAE, HEEARER 2.4V SEBEM PCGA 1811 2 SRECE ADC Y, ADC HIASRELRBRE
i 25A TEH

—iRERI{RIF ADX3224/ADX3226/ADX3228 AR Z I EMI R, IRBNBEBIIRENRETE, S8MIA
FHIRERDREE—BIR. FHEREAL, R CTARSA LB REERFEE, WZRESDRHEN.

Rewre Ccom Ml Cor WASTAMEMRANTURRIEKEE. EDBEALE Cor BIEEMRAZBHZHRERLERSH
HRHNH FUR B ISR BN ERFRTAE, Dy A B (AA T RAF MU FIE KSR MR S RBIR A —H D HINRS,
te5h, WA PGARERAMEE, URHEFINMIIMEERTIRE. RRITRERNTHEN Rur = 1kQ. Ccom = 47pF Al
Corr = 0.015pF, Z—MiEKes R £ 2kHz BIMAX TIERYSTRIEN, AENS7E 50Hz 5¢ 60Hz E57 MNEHET 30 i
Ko B MENBERYEKES 3dB B 1Ly 5.3kHz,

B RINRGIRE = MBS 5 I NIRE, SP i E FRBIRIP CT R RN I Z BI5 I NSiE£1 %R RIRE,
10P HEEFRR CT AR~ ERiR+3%MIRE, NHEBBAESSINEBEBRENREZERAIRE. NTBERA, 17
EZUHEARENREZENEARB D ERNE. &5, RRSBISINKBRE. BRIRENSZRESTIANIRE i
AEXEMRTSEET .
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11. HFEEIN
11.1 LEBBF

FigE LB, FIERFMRIMBALAAEBT, LB, BMEXLEESHRFAMRET, BRBRRENL, 1

Figure 57 FfiiRe

FHHERBERIRAE, ARFiEME CLK SIMRHENES. FREIE teor, A/SfEFARESETS|RIEL RESET a5 < &IX
BAIORRINIB T A EF I D 7E tror /5T VCAP1 BIEATF 1.1V G(UNERKE M) LEE M, FE:

fPORE Table 81 ':P#ﬁizk:o
» VCAPI 5|iiZsEBRY|8]fH RC BY[ElE UL E; S Figure 57,

BEIRESETS |G, WECEFFHRHITRIE, BXIFHEE, ESM CONFIGT: CONFIGURATION REGISTER 1 (ADDRESS
= 01H) (RESET = 91H)&F 5. LRSS0 Table 81 Fiire

VCAP1

TOIC)
Supplies /
tec
1.1V —
‘ VCAP = 1.1V . >

PWDN

RESET

ton®

e

—

1'RST

(1) Timing to reset pulse is tpor Or after tge, Wwhichever is longer.
(2) When using an external clock, tper timing does not start until CLK is valid.
(3) Timing to release PWDN and RESET is tpy after both AVDD and DVDD supplies are ready.

Figure §7. Power-Up Timing Diagram
Table 81. Timing Requirements for Figure 57

Start using
device

PARAMETER SYMBOL MIN MAX UNITS
Wait after Power-up until Reset tror 218 tewk
Reset Low Duration trst 2 tewk
Power-Down and Reset Pin Release teiN 0 fewk
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11.2 #EFINEPBBEE

ADX3224/ADX3226/ADX3228 LB EIRIEXBEET RIRE ERAEARNNERIGE, THTHIEERIREERER,

12 EBJR(AVDD A1 AVSS).

7 B JR(DVDD)FM A ER T R BB E(VCAPX 5B RIFIRE, LIBfRIERE, BIRRASH

TURAEN M BB BRI RTRE T AVDD. AVSS #l DVDD Ryfii#E=, VCAPx BIEfEABIREEEAZTTE, Table
82 BT REI T REBE. HINRELUKRA T LB EpiEE B R E,

Table 82. Recommended External Capacitor Values

RECOMMENDED
POSITION PIN DESCRIPTION CAPACITOR VALUE
28 VCAPI Bandgap voltage for the ADC 22uF to AVSS
30 VCAP2 Modulator common-mode 14F to AVSS
55 VCAP3 PGA charge pump 0.1yF || THF to AVSS
26 VCAP4 Reference common-mode 1uF to AVSS
24 VREFP Reference voltage after the internal buffer O0.1uF | | 10uF to AVSS
19, 21, 22, 56, 59 AVDD Analog supply O.1YF | | 1uF each to AVSS
54 AVDDI1 Internal PGA charge pump analog supply O0.TYF || TuF to AVSSI
48, 50 DVDD Digital supply O.TYF || TuF each to DGND

11.3 BiRERFRIS EERE

Figure 58 BR 7 25 SR BRAY ADX3224/ADX3226/ADX3228, TEULRfIA, 1 JR(AVDD) LRI HI(AVSS)
2%, HFHEIE(DVDD) UM FHM(DGNDYASE, HIERIREREN T IIERY, ADX3224/ADX3226/ADX3228 %1%
AVDD = 2.7V & 5.25V BIEIN RS E,

Lot

R

0.1uF

+3V
Q +1.8V

;I;U-]UF;;WF

RESV1 ]
477 VCAP3

AVDD AVDD1 DVDD

VREFP|—¢————"1
0.1uF 10F

VREFN ﬁ

VCAP1
Device VCAP2

VCAP4
AVSS1 AVSS DGND

0.1uF 2uF

— S

NOTE: Place the supply, reference, and VCAP1 to VCAP4 capacitors as close to the package as possible.

Fig

ure 58. Unipolar Power Supply Operation
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11.4 IR BRI i

Figure 59 B 7 HEHE 5 AR B3 RAY ADX3224/ADX3226/ADX3228, TEUbfIA, & JE(AVDD) LRI H(AVSS)H
2%, HFHBIE(DVDD)UHFH(DGNDY)ASE, HIENIREIFEN T ITIERY, ADX3224/ADX3226/ADX3228 Zi%
AVDD #1 AVSS = +1.5V £+2.5V HtEIN B IRSEE,

+1.5V
Q +1.8V
o)
;;J:]UF ;l;IO.]uF ;l;o.]uF;;1uF

AVDD AVDD1 DVDD
VREFP —e——— ] F J0uE
VREFN _—;“—i— M

-1.5V
VCAPI1
RESV1 .
Device VCAP2
VCAP3
VCAP4
AVSST AVSS DGND
€7 T]uF 0. “JFT TUF =—2.2uF

J:luF I0.1uF -
v v

NOTE: Place the supply, reference, and VCAP1 to VCAP4 capacitors as close to the package as possible.

o
-1.5V

Figure 59. Bipolar Supply Operation
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12. %615
12.1 HBIEH

BRI S F A BENRI B R (PCB) I R AR EIRIT K. ILENEEE®RERBRARMA M (FW0 ADC. K
Res. BEBEIR. HIREHRER(DAC)MIEM MUX) 5 =AM (BIaRHizH2s. Enr4miZiZi82:1F(CPLD). I7-AI4R
2 JFEFI(FPGA). SY3A(RF)UUL 2R, BRAERITEL&(USB) A B M FFRI2EEs. Figure 60 BRT RIFTHMERIRA,
&7 Figure 60 2T THMENRIFRA, ESMNANKEREN TFARABIUARIR. T4 PCB HhiSsEMmE
B, URER, FTEEEEESMITHNE—NE, EERTARMEAFHFITIRITRUTRLKXFAEE,

Ground Fill or %_ 5 Ground Fill or
Ground Plane L0 Ground Plane
o 2 Supply
& 3 Generation
O— Signal 8O -
Conditioning
" — . . — Interface
(R%Elgers Device Microcontroller | | Transceiver
( ) Amplifiers) :a,-g Connector
55 or Antenna
c (=
Ground Fill or -f—_’ 5 Ground Fill or
( ) Ground Plane 8O Ground Plane

Figure 60. System Component Placement

THE#HRT ADX3224/ADX3226/ADX3228 fHER—LEEAREI, LUK ADC BR(EERE. EHENEBERAREIRER
ERIFHIZIT.

IR BRI FE S B, AHRAIIBRT, KHBREIRD MRS D MNKRFE D FHF LRI BRI,
XMECE AR FIRE ARG EIRINES o

R LU RN (AGND)M ¥ E(DGND), EXARYEN, BBFESHERFTTFE L, HENESHE
BRINTFE L. (FAHBNRE—Y, RIMMBFHZ B EXIE ADC LEEE—IE.,
BEMERYIERES E LT BXE,

Rt RIFRIEHIEIR, (55 :REIERERTR)\BRE LR, NREMERIIEISE H B &AL BREE ST
EVLREN, W R R 55— R RREIRF TR . (IR ERIBHENE KB, ES RSN IE M,
HRESERZXE EMI T

EHIR EEAFZRER S URMSIMRS, FTRESRERBNE RS ZENED L, FERERIMETREE
SR REMNRE—E LAFERESR.

BEENERNRIMBNCIERAZBEDRE— T EBRR. ENBERVNEEREN. RFNBEERNEREE
C0G (NPO), EEBRERMAEFMIRIEAE R,

12.2 HETH

B5%Z EVM SiE SR HESH
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13. PACKAGE INFORMATION

The ADX3224/ADX3226/ADX3228 is available in the QFP-64 package. Figure 61 shows the package view.

- '{.'u...uuuu o " mzr
o : E - ’g o LL,‘
- é % a 2 SECTION N-N
8 g @ g DETAIL X
s H e
9“.‘&"1? o
J |
AT, E = Je
v o g5
10.00£0.10 d R0.10-020 %8
S oo " S8
12° All Around e L 3 e'r 8 3
Plane = e T : L\_ﬁ
Teeoldlxs ]
DETAILY
Figure 61. Package View
Table 83 provides detailed information about the dimensions.
Table 83. Dimensions
DIMENSIONS IN MILLIMETERS
SYMBOL MIN MAX
A — 1.60
Al 0.05 0.15
A2 1.35 1.45
D 11.80 12.20
D1 9.90 10.10
E 11.80 12.20
El 9.90 10.10
L 0.45 0.75
L1 1.00 REF
T 0.09 0.20
T1 0.097 0.157
a 0° 7°
b 0.17 0.27
bl 0.17 0.23
e 0.50 BASE
H 7.50 REF
aaa 0.20
bbb 0.20
ccc 0.08
ddd 0.08
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14. TAPE AND REEL INFORMATION

Figure 62 illustrates the carrier tape.

030005 2 1.50Min "00 . 200201 400+010 _175x010
gl A ‘ Y
\K\ fany fany fany fany fany fany fany fany [ [ [ [ el [ah) [ah)
N N N N N N N N N C/ C/ C/ C/ \ N N
}?% 2 1.50 Min | L _ g 8
= \‘8\ $ @ E
I \_/ |} U/
.
R0.50 Typ
1.60 £0.10 Y —»
16.00 £ 0.10 12.50 £ 0.10
N 2.05+0.10 |
Section Y-Y
Notes: 10.25 0.1 ;
1. Cover tape width: 21.3 £ 0.10. w
2. Cumuldative tolerance of 10 sprocket hole pitch: +0.20 (max). &
i :\:ﬂc;gt;:e&;mt.) exceed Tmm in 250mm. WL /_v\_th v
5. All dimensions: mm. —1 A
6. Direction of view: 1 © Soction XX
Figure 62. Carrier Tape Drawing
Table 84 provides information about tape and reel.
Table 84. Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL QIY/REEL INNER BOX CARTON QTY/CARTON SIZE (MM) SIZE (MM)
QFP-64 13” 1000 1 8 8000 358*340*50 430*380*390

Figure 63 shows the product loading orientation—pin 1 is assigned at Q1.

o O O O

-

Pin 1

fQl Q2 Ql i Q2

Q34 [SKRSY)

* Q: Pocket quadrant

Figure 63. Product Loading Orientation
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