ANALOG
DEVICES

True Differential,Dual,1 MSPS,

14-Bit/12-Bit, 2-Channel SAR ADC With PGA

AD7264/AD7262

FEATURES

Dual Simultaneous sampling 14-bit/12-bit, 2-channel ADC

True Differential Analog Inputs

Programmable Gain Stage:

x1, X2, X3, X4, X6, X8, x12, x16, x24, x32, X48,%x 64, X96,
x128

AD7264 Throughput rate per ADC: 1 MSPS

AD7262 Throughput rate per ADC: 1 MSPS

Analog Input impedance: > 1GQ

Wide input bandwidth
-3dB bandwidth: > 100 kHz

4 On-chip Comparators

Specified for Vccof 5V + 5%

Low current consumption: 24mA

Guaranteed Monotonic

Device offset calibration

System offset and gain calibration

On-chip reference: 2.5V

-40°C to +105°C operation

High speed serial interface
SP1°/QSPI™/MICROWIRE™/DSP compatible

48-lead TQFP/LFCSP Package

GENERAL DESCRIPTION

The AD7264/AD7262 are dual, 14-bit/12-bit, high speed, low
power, successive approximation ADC that operates from a
single 5 V power supply and features throughput rates up to
1IMSPS, per on-chip ADC. Two Complete ADC Functions
Allow Simultaneous Sampling and Conversion of Two
Channels. The conversion result of both channels is
simultaneously available on separate data lines, or in succession
on one data line if only one serial port is available. The device
contains two ADCs, each preceded by a true differential analog
input with a PGA. There are thirteen gain settings available, x1,
x2, X3, x4, x6, x8, x12, x16, x24, x32, x48, x64, x96 and
x128. In addition, the AD7264/AD7262 contains four
comparators. Comparators A and B are optimised for low
power while comparator C and D have short propagation
delays. The AD7264/AD7262 features a calibration function to
remove the devices offset error and programmable offset and
gain adjust registers to allow for input path (e.g. sensor) offset
and gain compensation. The AD7264/AD7262 has an on-chip
2.5V reference that can be overdriven if an external reference is
preferred. The AD7264/AD7262 is available in a 48-lead TQFP
or LFCSP package.

Rev. PrA

Information furnished by Analog Devices is believed to be accurate and reliable. However, no
responsibility is assumed by Analog Devices for its use, nor for any infringements of patents or other
rights of third parties that may result fromits use. Specifications subject to change without notice. No
license is granted by implication or otherwise under any patent or patent rights of Analog Devices.
Trademarks and registered trademarks are the property of their respective owners.

FUNCTIONAL BLOCK DIAGRAM

AVce VRerA DVee

J

Vi 14-BIT/12-BIT ||
A PGA SUCCESSIVE OUTPUT
Va-O— APPROXIMATION DRIVERS

ADC

AD7264/AD7262

DoutA

SCLK

CAL
cs
REFSEL

CONTROL

1100

LOGIC - DIN
QCo
Gy
Gy
Gs
[ 1 VoRIVE
Vs / 14-BIT/12-BIT |_g
8 oy o SUCCESSIVE ouTPUT DoutB
Vg- APPROXIMATION | DRIVERS
ADC

PDO/DIN

PD1
PD2

oo T

CoutA

O CoutB

W \I)COUTC

) com CoutD
Cc_CpGND ?
)
J

N
4
AGND DGND

Figure 1

Table 1.Related Products

Device Resolution | Throughput | Number of
Number Rate Channels
AD7264 14-Bit 1 MSPS Dual, 2-ch
AD7262 12-Bit 1 MSPS Dual, 2-ch
AD7264-5 14-Bit 500 KSPS Dual, 2-ch
AD7262-5 12-Bit 500 KSPS Dual, 2-ch
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AD7264/AD7262

SPECIFICATIONS FOR AD7264

AVee =DVee =5V £ 5%, Ca_CsVec = Cc_CpVee =2.7 V to 5.25V, Vorve = 2.7 V to 5.25V, fsameie =1 MSPS, fscik = 34MHz, Vegr = 2.5V
Internal/External; Ta = Tmin to Tmax, unless otherwise noted'.

Table 2.
Parameter Value Unit Test Conditions / Comments
Min Typ Max
DYNAMIC PERFORMANCE fin = 100 kHz sine wave;
Signal-to-Noise Ratio (SNR)? 78 180 dB PGA Gain setting =1
Signal-to-Noise + Distortion Ratio (SINAD) 2 77 dB
Total Harmonic Distortion (THD)? P82 dB
Spurious Free Dynamic Range (SFDR)? P82 dB
Common Mode Rejection Ratio (CMRR) 2 <-70 dB For ripple frequency of 50/60Hz; see
i i Figure x.
Channel-to-Channel Isolation? 88 ! dB
Bandwidth . 100 | kHz | @-3 dB; PGA gain setting = 128
DC ACCURACY ; ;
Resolution 14 Bits
Integral Nonlinearity? +2 LSB
Differential Nonlinearity? +0.99 LSB Guaranteed no missed codes to 14
bits
Offset Error? +5 LSB After Calibration
Offset Error Match? L] LSB
Offset Drift L5 uv/°C
Gain Error? po*0.1% TBD FSR
Gain Error Match Ix05 | LSB
ANALOG INPUT ! !
Input Voltage Range: V. and V3 Vem- | Vow+ Vv For Gain >1, Vem = AVcc/2
Vrer/(2xGain) i Vrer/(2xGain)
Common mode Voltage, Vem 2.5V-100mV 2.5V +100mV \%
! ! F
DC Leakage Current Pl HA
Input Capacitance P33 pF
Input Impedance S GQ
REFERENCE INPUT/OUTPUT . .
Reference Output Voltage* +2.49 1 +2.51 Vv +0.2% max @ 25°C
Reference Input Voltage Range +249 P 42,51 v
DC Leakage Current b UA External reference applied to Pin
| | VrerA/Pin VrerB
Input Capacitance P25 pF
VrerA, VrerB Output Impedance P10 Q
Reference Temperature Coefficient I 20 i ppm/°C
Vrer Noise E 20 E UVrms
LOGIC INPUTS ; ;
Input High Voltage, Vinu 0.7x Vorve ! v
Input Low Voltage, Vin 108 %
Input Current, liv +1 HA Vin=0V or Vprive
Input Capacitance, Cin* 5 pF

Rev. PrA | Page 3 of 22




AD7264/AD7262

LOGIC OUTPUTS ! !
Output High Voltage, Vou Vorve — 0.2 | Vv
Output Low Voltage, Vor 0.4 Vv
Floating State Leakage Current +1 pA
Floating State Output Capacitance* b 10 pF
Output Coding Two's Complement
CONVERSION RATE i i
Conversion Time 530 ns 18 X tscik, For 4.75V<Vprve<5.25V
Cycle Time 970 ns 33 X tscik, For 4.75V<Vprve<5.25V
AC Acquisition Time* 440 ns For 4.75V<Vprve<5.25V
Throughput Rate 1 MSPS | For 4.75V<Vorve<5.25V
1 >750 TBD KSPS | For 2.7V<Vorve<4.75V
COMPARATORS ! !
Input Offset range +4.5 mV
poox25 mV
Input Common Mode Range 1 0t03.5 v
Input Impedance S GQ
loo Normal Mode (Static) | | No Load, Cour=0V
Comparator A &B 090 | MA | CaCeVec=2.7V
180 | PA | Ca_CeVec=5V
Comparator C&D 13 MA Cc_CoVec=2.7V
b270 PA | Cc_CoVee=5V
Propagation Delay Time- High to Low ! !
Comparator A &B P230 us Ca_CeVec =27V
“ E 1.70 E us Ca_CgVec =5V
Comparator C&D 0.20 us Cc_CoVee=2.7V
014 | us | Cc_CoVec=5V
Propagation Delay Time- Low to High
Comparator A &B Po170 us Ca_CaVec=2.7V
! 090 us Ca_CaVec =5V
Comparator C &D 0210 | ps | Cc CoVee=27V
L 012 | us | Cc_CoVec=5V
POWER REQUIREMENTS Digital I/Ps =0V or Vorive
AV 4.75 i i 5.25 v
DVbo 4.75 5.25 Vv Throughput Rate = TMsps
2.7 ! ! 4.75 \% Throughput Rate < 1Msps®
Ca_CsVec, Cc_CoVec 2.7 i i 5.25 Vv
Vorive 2.7 : : 5.25 Vv
Ioo | |
Normal Mode (Static) 19 mA Voo =5.25V
Operational 24 mA fs= 1TMSPS, Vop = 5.25V
Shut-Down Mode 1 pA
Power Dissipation
Normal Mode (Operational) 120 mW
Shut-Down 5.25 Y

" Temperature range is —40°C to +105°C

2 See Terminology section.

3 For Gain =1 the maximum analog input signal is Vew£1.0V

4 Refers to pins VrerA or VrerB.

5 The AD7262 is functional but the performance specified in this specification table does not applies with these conditions.
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AD7264/AD7262

SPECIFICATIONS FOR AD7262

AVee =DVee =5V £ 5%, Ca_CsVec = Cc_CpVee =2.7 V to 5.25V, Vorve = 2.7 V to 5.25V, fsameie = 1 MSPS, fscix = 32MHz, Vrgr = 2.5V
Internal/External; Ta = Tmin to Tumax, unless otherwise noted'.

Table 3.
Parameter Value Unit Test Conditions / Comments
Min Typ Max
DYNAMIC PERFORMANCE fin = 100 kHz sine wave;
Signal-to-Noise Ratio (SNR)? 69 bo72 dB PGA Gain setting =1
Signal-to-Noise + Distortion Ratio (SINAD) 2 | 69 dB
Total Harmonic Distortion (THD)? P =80 dB
Spurious Free Dynamic Range (SFDR)? 1275 dB
Common Mode Rejection Ratio (CMRR) 2 <-70 dB For ripple frequency of 50/60Hz; see
i i Figure x.
Channel-to-Channel Isolation? | -88 ! dB
Bandwidth 100 | kHz | @-3 dB; PGA gain setting = 128
DC ACCURACY
Resolution 12 Bits
Integral Nonlinearity? +1 LSB
Differential Nonlinearity? L +0.99 LSB Guaranteed no missed codes to 12
bits
Offset Error? +5 LSB After Calibration
Offset Error Match? +1 LSB
Offset Drift 5 pv/eC
Gain Error? 1 *01%  TBD FSR
Gain Error Match P05 LSB
ANALOG INPUT ! !
Input Voltage Range: V. and V3 Vem- | Vow+ Vv For Gain >1, Vem = AVcc/2
Vrer/(2xGain) E E Vrer/(2xGai
: P n
Common mode Voltage, Veu 2.5V-100mV | 125V Y Common mode Voltage, Veum
! ' +100mV
DC Leakage Current S HA
Input Capacitance : 3 : pF
Input Impedance P> GQ
REFERENCE INPUT/OUTPUT
Reference Output Voltage* +2.49 P 42,51 Y +0.2% max @ 25°C
Reference Input Voltage Range +2.49 I 4251 \
DC Leakage Current i i +1 UA External reference applied to Pin
| ' VrerA/Pin VrerB
Input Capacitance 25 pF
VrerA, VrerB Output Impedance L10 Q
Reference Temperature Coefficient P20 ppm/°C
Vrer Noise v 20 E UVrms
LOGIC INPUTS ! !
Input High Voltage, Vin1 0.7x Vorve | ! \%
Input Low Voltage, Vit i 08 v
Input Current, Iin S MA Vin =0V or Vorive
Input Capacitance, Cn* r5 pF
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AD7264/AD7262

LOGIC OUTPUTS i i
Output High Voltage, Von Vorive — %
0.2 ' '
Output Low Voltage, Vo ! L 04 v
Floating State Leakage Current +1 pA
Floating State Output Capacitance* 10 pF
Output Coding Two's Complement
CONVERSION RATE 5 5
Conversion Time 560 ns 18 X tscik, For 4.75V<Vprve<5.25V
CycleTime 969 ns 31 X tsck, For 4.75V<Vprve<5.25V
AC Acquisition Time? L 440 ns | For4.75V<Vomve<5.25V
Throughput Rate 1 MSPS | For 4.75V<Vorve<5.25V
! >750 | TBD KSPS | For 2.7V<Vorve<4.75V
COMPARATORS ! !
Input Offset range | +45 mV
L x25 | mv
Input Common Mode Range 1 0to35 \%
Input Impedance >1 GQ
loo Normal Mode (Static) i i No Load, Cour=0V
Comparator A & B 0.90 MA Ca_CeVec =27V
180 | PA | Ca_CeVec=5V
Comparator C&D 13 MA Cc_CoVec =27V
L270 BA | Cc CoVec=5V
Propagation Delay Time- High to Low
Comparator A &B 2.30 us Ca_CeVec =27V
“ E 1.70 E us Ca_CgVec =5V
Comparator C &D 020 | ps | Cc CoVee=2.7V
“ p 014 us Cc_CoVec =5V
Propagation Delay Time- Low to High
Comparator A &B Po170 0 us Ca_CaVec=2.7V
P 090 ! us Ca_CaVec =5V
Comparator C&D L0210 ! us Cc_CoVec =27V
L 012 | us Cc_CoVec =5V
POWER REQUIREMENTS Digital I/Ps =0V or Vorve
AVpp 475 | I 525 %
DVoo 475 5.25 Vv Throughput Rate = 1Msps
27 L 475 \% Throughput Rate < 1Msps®
Ca_CaVie, Cc_CoVc 27 L 525 v
Vorive 2.7 E E 5.25 \Y
Ioo i i
Normal Mode (Static) 19 mA Voo = 5.25V
Operational 24 mA fs= 1 MSPS,Vop=5.25V
Shut-Down Mode ! ! 1 pA
Power Dissipation
Normal Mode (Operational) 120 mwW
Shut-Down 1 525 Y

' Temperature range is —40°C to +105°C

2See Terminology section.

3 For Gain =1 the maximum analog input signal is Vem£1.0V

4 Refers to pins VeerA or VrerB.

> The AD7262 is functional but the performance specified in this specification table does not applies with these conditions.
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AD7264/AD7262

TIMING SPECIFICATIONS
AVee =DVeec =5V + 5%, Ca_CsVee = Cc_CpVee =2.7 V to 5.25V, Vrer = 2.5 V Internal/External; Ta = Tm to Tmax, unless otherwise
noted.
Table 4.
Parameter Limit at Tmin, Tmax Unit Description
2.7V<Vprve<4.75V | 4.75V<Vprve<5.25V
fscik 100 100 kHz min
TBD 32 MHz max For AD7262
TBD 34 MHz max For AD7264
tconvert TBD 18 X tscik ns max tSCLK = 1/fSCLK
530 ns max For AD7264
560 ns max For AD7262
toycle 33 X tscik 33 X tscik ns max tscik = 1/fscx For AD7264
970 ns max For AD7264
31 X tsck 31 X tscik ns max tsak= 1/fscik For AD7262
969 ns max For AD7262
tauier 30 30 ns min Minimum time between end of serial read/Bus Relinquish and next
falling edge of CS
t 15 15 ns min CS to SCLK setup time,
ts 15 15 ns max Delay from 19th SCLK falling edge until DOUTA and DOUTB are
three-state disabled
ta TBD 25 ns max Data access time after SCLK falling edge,
ts 5 5 ns min SCLK to data valid hold time,
te 0.45 tscik 0.45 tscik ns min SCLK high pulse width
t7 0.45 tscik 0.45 tscik ns min SCLK low pulse width
ts 30 30 ns min [ rising edge to falling edge pulse width
to 15 15 ns max [ rising edge to DOUTA, DOUTB, high impedance / Bus Relinquish
tio 5 5 ns min SCLK falling edge to DOUTA, DOUTB, high impedance
35 35 ns max SCLK falling edge to DOUTA, DOUTB, high impedance
t 2 2 pS min Minimum CAL pin high time
ti2 2 2 ps min Minimum time between the CAL pin high and thegfalling edge.
tis 4 4 ns min DIN set-up time prior to SCLK falling edge
tia 2 2 ns min DIN hold time after SCLK falling edge

' Sample tested during initial release to ensure compliance. All input signals are specified with tr = tf = 5 ns (10% to 90% of Vop) and timed from a voltage level of 1.6 V.
All timing specifications given are with a 25 pF load capacitance. With a load capacitance greater than this value, a digital buffer or latch must be used. See
Terminology section and Figure TBD.

' The time required for the output to cross 0.4V or 2.4 V.
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AD7264/AD7262

ABSOLUTE MAXIMUM RATINGS

Table 5

Parameter Rating

Vorive to DGND -03V to DVcc
Vbrive to AGND -03V to AVce
AVcc to AGND, DGND -0.3V to +7V
AVcctoDVee DVcc - 0.3V to 7V
DVccto AVec -0.3V to AVcc +0.3V
DVee to DGND -0.3Vto +7V
Ca_CgVec to Ca_Cs_GND, -0.3Vto+7V
Cc_CpVcce to Cc_Cp_GND, -0.3Vto +7V
AGND to DGND -0.3V to +0.3V
Ca_Cs_GND, Cc_Cp_GND to -0.3V to +0.3V

DGND

Analog Input Voltage to AGND
Digital Input Voltage to DGND
Digital Output Voltage to GND
VrerA, VrerB input to AGND

CoutA, CoutB, CoutC, CourD to
GND

Cat, Cet, Cct, Cpt, to
Ca_Cg_GND, Cc_Cp_GND

Operating Temperature Range

-0.3V to AVce +0.3V
-0.3Vto +7V

-0.3V to Vprive +0.3V
-0.3V to AVcc +0.3V

-0.3V to Vprive +0.3V

-0.3V to Ca_CsVec / Cc_CpVec +0.3V
—40°Cto +105°C

Storage Temperature Range —65°C to +150°C
Junction Temperature 150°C
TQFP Package
6)a Thermal Impedance TBD°C/W
0)c Thermal Impedance TBD°C/W
LFCSP Package
6)a Thermal Impedance 25.88°C/W
0jc Thermal Impedance TBD°C/W
Pb-free Temperature, Soldering
Reflow 255°C
ESD TBD kV
ESD CAUTION
ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily accumulate on
the human body and test equipment and can discharge without detection. Although this product features WARNING! @
proprietar){ ESP protection circuitry, permanent damage may occur on devices subjef:ted to high energy gﬁ“
electrostatic discharges. Therefore, proper ESD precautions are recommended to avoid performance R

degradation or loss of functionality.
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AD7264/AD7262

PIN CONFIGURATION AND FUNCTION DESCRIPTIONS
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Figure 2: Pin Configuration for TQFP Packager (SU-48) Figure 3: Pin Configuration for LFSCP Package (CP-4)

Table 6. Pin Function Descriptions

Pin No. Mnemonic | Description

2,7,11,20, | AVcc Analog Supply Voltage, 4.75 V to 5.25 V. This is the supply voltage for the analog circuitry in the

41, AD7264/AD7262. All AVcc pins can be tied together. The AVcc and DVcc voltages should ideally be at the same
potential. This supply should be decoupled to AGND.

33 DVcc Digital Supply Voltage, 2.7V to 5.25 V. This is the supply voltage for the digital circuitry on the AD7264/AD7262.
The AVcc and DVcc voltages should ideally be at the same potential, thus these pins can be tied together.
Alternatively DVcc can be tied to Vorve. For DVce < 4.75V the throughput rate of the AD7264 and the AD7262
will be less than 1Msps . This supply should be decoupled to DGND.

1 Ca_CsVec Comparator Supply Voltage, 2.7 V to 5.25 V. This is the supply voltage for comparator A and comparator B. All
Ve pins can be tied together. This supply should be decoupled to Ca_Cs_GND.

12 Cc_CoVec Comparator Supply Voltage, 2.7 V to 5.25 V. This is the supply voltage for comparator C and comparator D. All
Ve pins can be tied together. This supply should be decoupled to Cc_Co_GND.

3,4 Va+, Va., Analog Inputs of ADC A. True differential input pair.

9,10 Ve, Ve- Analog Inputs of ADC B. True differential input pair.

43,18 VrerA, VeerB | Decoupling Capacitor Pins. Decoupling capacitors are connected to these pins to decouple the reference
buffer for each respective ADC. Typically, TuF capacitors are required to decouple the reference. Provided the
output is buffered, the on-chip reference can be taken from these pins and applied externally to the rest of a
system.

34 SCLK Serial Clock. Logic input. A serial clock input provides the SCLK for accessing the data from the
AD7264/AD7262.This clock is also used as the clock source for the conversion process. A minimum of 33clocks
are required to perform the conversion and access the 14-bit result, while 31 clocks are required to access the
12-bit result.

36 CAL Logic Input. Initiates an internal offset calibration.

21 PD2 Logic input. Places the AD7264/AD7262 in selected shut-down mode in conjunction with PD1 and PDO pins.
See Table 8.

22 PD1 Logic input. Places the AD7264/AD7262 in selected shut-down mode in conjunction with PD2 and PDO pins.
See Table 8.

23 PDO/DIN Logic input/ Data in. Places the AD7264/AD7262 in selected shut-down mode in conjunction with PD2 and
PDO pins. See Table 8 If all gain selection pins, Go — Gs, are tied low, this pin acts as the data input pin and all
programming is via the control register see Table 9. Data to be written to the AD7264/AD7262’'s control register
is provided on this input and is clocked into the register on the falling edge of SCLK.
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AD7264/AD7262

35 cs Chip Select. Active low logic input. This input provides the dual function of initiating conversions on the
AD7264/AD7262 and framing the serial data transfer.

48, 47 Cat, Ca-, Comparator inputs. These pin are the inverting and non-inverting analog inputs for comparator A & B. These

46, 45 Ce+, G-, - two comparators have very low power consumption.

13,14 Cc+, Cc, Comparator inputs. These pin are the inverting and non-inverting analog inputs for comparator C & D. This pair

15,16 Cot+, Co of comparators offers very fast propagation delays.

5,6,8,19, | AGND Analog Ground. Ground reference point for all analog circuitry on the AD7264/AD7262. All analog input signals

42, and any external reference signal should be referred to this AGND voltage. All AGND pins should connect to
the AGND plane of a system. The AGND, DGND, Ca_Cs_GND and Cc_Cp_GND voltages ideally should be at the
same potential and must not be more than 0.3V apart, even on a transient basis. Ca_Cs_GND and Cc_Cpo_GND
can be tied to AGND.

28 DGND Digital Ground. This is the ground reference point for all digital circuitry on the AD7264/AD7262. Both DGND
pins should connect to the DGND plane of a system. The DGND and AGND voltages should ideally be at the
same potential and must not be more than 0.3V apart, even on a transient basis.

30 CoutA, Comparator outputs. These pins provide a C-MOS (Push-pull) Output from each respective comparator.

29 CoutB,

26 EOUTEI

25 OUT

32 DoutA, Serial Data Outputs. The data output from the AD7264/AD7262 is supplied to each pin as a serial data stream

31 DoutB in two's complement format. The bits are clocked out on the falling edge of the SCLK input. A total of 33 SCLK’s
are required to perform the conversion and access the 14-bit data. During the conversion process, the data
output pins are in tri-state and once the conversion is finished, the MSB appears. The data simultaneously _
appears on both pins from the simultaneous conversions of both ADCs. The data is provided MSB first. If CS is
held low for a further 15 SCLK cycles on either DourA or DoutB following the initial 33 SCLKs, the data from the
other ADC follows on the Dour pin. This allows data from a simultaneous conversion on both ADCs to be
gathered in serial format on either DourA or DoutB using only one serial port.

40,39,38, | Go-Gs Logic Inputs. These are used to program the gain setting of the front-end amplifiers. If all four pins are tied low

37 the pin PDO acts as a data input pin, DIN and all programming is made via the control register. See
Table 7.

27 Vorive Logic Power Supply Input, 2.7V to 5.25 V. The voltage supplied at this pin determines at what voltage the
interface will operate, including the comparator outputs. This pin should be decoupled to DGND.

44,17 Ca_Cs_GND, | Comparator Ground. This is the ground reference point for all comparator circuitry on the AD7264/AD7262.

Cc_Co_GND | Both the Ca_Cs_GND, Cc_Cp_GND pins should connect to the GND plane of a system and can be tied to AGND.
The DGND, AGND, Ca_Cs_GND & Cc_Cp_GND voltages should ideally be at the same potential and must not be
more than 0.3 V apart, even on a transient basis.

24 REFSEL Internal/External Reference Selection. Logic input. If this pin is tied to a logic high voltage, the on-chip 2.5V

reference is used as the reference source for both ADC A and ADC B. In addition, Pin VrerA and Pin VgerB must be
tied to TuF decoupling capacitors. If the REF SELECT pin is tied to GND, an external reference can be supplied
to the AD7264/AD7262 through the VrerA and/or VrerB pins. .
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AD7264/AD7262

TERMINOLOGY

Differential Nonlinearity

Differential nonlinearity is the difference between the measured
and the ideal 1 LSB change between any two adjacent codes in
the ADC.

Integral Nonlinearity

Integral nonlinearity is the maximum deviation from a straight
line passing through the endpoints of the ADC transfer function.
The endpoints of the transfer function are zero scale, a single
(1) LSB point below the first code transition and full scale, a
point 1 LSB above the last code transition.

Offset Error The deviation of the first code transition (00 . ..
000) to (00 ...001) from the ideal, that is, AGND + 0.5 LSB.

Gain Error The deviation of the last code transition (111...
110) to (111...111) from the ideal after adjusting for the offset
error, that is, Vrer/2 + Ven — 1.5 LSB.

Track-and-Hold Acquisition Time

The track-and-hold amplifier returns to track mode at the end
of conversion. Track-and-hold acquisition time is the time
required for the output of the track-and-hold amplifier to reach
its final value, within +1/2 LSB, after the end of conversion.

Signal to (Noise + Distortion) Ratio

This ratio is the measured ratio of signal to (noise + distortion)
at the output of the A/D converter. The signal is the rms
amplitude of the fundamental. Noise is the sum of all non-
fundamental signals up to half the sampling frequency (fs/2),
excluding dc. The ratio is dependent on the number of
quantization levels in the digitization process; the more levels,
the smaller the quantization noise. The theoretical signal to
(noise + distortion) ratio for an ideal N-bit converter with a sine
wave input is given by:

Signal to (Noise + Distortion) = (6.02N + 1.76) dB
Thus for a 14-bit converter, this is 86 dB.

Total Harmonic Distortion (THD)

Total harmonic distortion is the ratio of the rms sum of
harmonics to the fundamental. For the AD7264/AD7262, it is
defined as:

Vo2 +Va2 +V,2 +Vg2 +V,2
Vl

THD(dB) = 20 log

where Vi is the rms amplitude of the fundamental and V>, V3,
V4, Vsand Vi are the rms amplitudes of the second through the
sixth harmonics.

Peak Harmonic or Spurious Noise

Peak harmonic, or spurious noise, is defined as the ratio of the
rms value of the next largest component in the ADC output
spectrum (up to fs/2, excluding dc) to the rms value of the
fundamental. Normally, the value of this specification is
determined by the largest harmonic in the spectrum, but for
ADCs where the harmonics are buried in the noise floor, it is a
noise peak.

Channel-to-Channel Isolation

Channel-to-channel isolation is a measure of the level of
crosstalk between the ADCA and ADCB. It is measured by
applying a full-scale, 100 kHz sine wave signal to all unselected
input channels and determining how much that signal is
attenuated in the selected channel with a 50 kHz signal. The
figure given is the worst-case. See also Typical Performance
Characteristics.

Intermodulation Distortion

With inputs consisting of sine waves at two frequencies, fa and
fb, any active device with nonlinearities will create distortion
products at sum, and difference frequencies of mfa + nfb where
m, n =0, 1, 2, 3, and so on. Intermodulation distortion terms
are those for which neither m nor n are equal to zero. For
example, the second order terms include (fa + fb) and (fa — fb),
while the third order terms include (2fa + fb), (2fa — fb), (fa +
2fb) and (fa — 2fb).

The AD7264/AD7262 is tested using the CCIF standard where
two input frequencies near the top end of the input bandwidth
are used. In this case, the second order terms are usually
distanced in frequency from the original sine waves, while the
third order terms are usually at a frequency close to the input
frequencies. As a result, the second and third order terms are
specified separately. The calculation of the intermodulation
distortion is as per the THD specification, where it is the ratio
of the rms sum of the individual distortion products to the rms
amplitude of the sum of the fundamentals expressed in dBs.

PSRR (Power Supply Rejection)

Variations in power supply affect the full-scale transition but
not the converter’s linearity. Power supply rejection is the
maximum change in the full-scale transition point due to a
change in power supply voltage from the nominal value (see
figure x).
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AD7264/AD7262

THEORY OF OPERATION

CIRCUIT INFORMATION

The AD7264 and AD7262 are fast, dual, simultaneous
sampling, single-supply, differential, 14-bit and 12-bit, Serial
A/D converter. The AD7264/AD7262 contains two on-chip
differential programmable gain arrays, two track-and-hold
amplifiers, two successive approximation A/D converters with a
serial interface with two separate data output pins and four on-
chip comparators. It is housed in a 48-lead TQFP & LFCSP
package, offering the user considerable space-saving advantages
over alternative solutions. The AD7264/AD7262 requires a low
voltage 5V+5% AVcc & DVcesupply to power the ADC core.
The serial clock input accesses data from the part but also
provides the clock source for each successive approximation
ADC. The AD7264/AD7262 can accept differential analog
inputs from VCM -VREF/(2xGain) to VCM +VREF/(2xGain).

The AD7264/AD7262 has an on-chip 2.5 V reference that can
be overdriven when an external reference is preferred. If the
internal reference is to be used elsewhere in a system, then the
output from VrerA & VrerB must first be buffered. On Power up
the REFSEL pin must be tied to either a high or low logic state
to select either the internal or external reference option. If the
internal reference is the preferred option, the user must tie the
REFSEL pin logic high. Alternatively, if REFSEL is tied to GND
then an external reference can be supplied to both ADC’s
through VrerA & VreeB pins. (See Reference Section.)

The AD7264/AD7262 also features a range of power-down
options to allow the user great flexibility with the independent
circuit components while allowing for power saving between
conversions. The power-down feature is implemented via the
control register or the PD0- PD2 pins as described in the
Control Register section.

The on board PGA allows the user to select from 14
programmable gain stages which are x1, x2, x3, x4, x6, x8, x12,
x16, x24, x32, x48, x64, x96 & x128. The PGA accepts fully
differential analog signal. The gain can be selected by either
setting the logic state of pins Goto Gs or by programming the
Control Register.

Transfer Function

The AD7264/AD7262 output is two's complement and the ideal
transfer characteristic is shown in Figure 4. The designed code
transitions occur at successive integer LSB values (i.e. 1 LSB, 2
LSB, and so on). The LSB size is dependant on the analog input
range selected.

The LSB size for the AD7264 is

((VCM +VREF/(2xGain)) - (VCM -VREF/(2xGain)))/16384
for Gain >1.

For Gain = 1 & AVcc =5V
((Vem+Vrer/2) = (Vem -Vrer/2))/16384.

The LSB size for the AD7262 is

((VCM +VREF/(2xGain)) - (VCM -VREF/(2xGain)))/4096
for Gain >1.

For Gain =1 & AVcc>5V
((Vem +Vrer/2) = (Veom -Vrer/2))/4096.

011..111
011...110

. g

.
000...001
000...000

111...111

ADC CODE

|

L]

. 1
100...010 I
100...001 |
100...000 . .
1 ) N | -
Voum - (FSR2)) + 1LSB Vo + (FSR'2) - 1LSB
(Vou-(FR2)+USB - (Voy+ (FR2)

ANALOG INPUT
FSRRull Scalerange =V, -V.

Figure 4. Straight binary transfer function

vDRIVE

The AD7264/AD7264 also has a Vprive feature to control the
voltage at which the serial interface operates. Vprive allows the
ADC to easily interface to both 3 V and 5 V processors. For
example, when the AD7264/AD7264 is operated with a AVcc =
DVce =5V, the Vorve pin could be powered from a 3 V supply,
allowing a large dynamic range with low voltage digital
processors. To achieve the maximum throughput rate of 1Msps
Vorive must be greater than or equal to 4.75V, see table 3. The
maximum throughput rate for the AD7264/AD7264 with the
Vorive voltage set to less than 4.75 and greater than 2.7 is TBD
Ksps.
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AD7264/AD7262

REFERENCE

The AD7264/AD7262 can operate with either the internal 2.5 V
on-chip reference or an externally applied reference. The logic
state of the REFSEL pin determines whether the internal
reference is used. The internal reference is selected for both
ADC’s when the REFSEL pin is tied to logic high. If the
REFSEL pin is tied to GND then an external reference can be
supplied through the VrerA and/or VreeB pins. On power-up,
the REFSEL pin must be tied to either a low or high logic state
for the part to operate. Suitable reference sources for the
AD7264/AD7262 include AD780, AD1582, ADR431, REF193,
and ADR391.

The internal reference circuitry consists of a 2.5 V band gap
reference and a reference buffer. When operating the
AD7264/AD7262 in internal reference mode, the 2.5 V internal
reference is available at VrerA and VrerB pins, which should be
decoupled to AGND using a 1pF capacitor. It is recommended
that the internal reference be buffered before applying it
elsewhere in the system. The internal reference is capable of
sourcing up to TBD pA of current. If the internal reference
operation is required for the ADC conversion, the REFSEL pin
must be tied to logic high on power-up. The reference buffer
requires 700 us to power up and charge the 1uF decoupling
capacitor during the power-up time. The AD7264/AD7262 is
specified for a 2.5 V to 3.0 V reference range.

TYPICAL CONNECTION DIAGRAM

Figure 7 & Figure 8 shows a typical connection diagram for the
AD7264/AD7262. In this configuration, the AGND pin is
connected to the analog ground plane of the system, and the
DGND pin is connected to the digital ground plane of the
system. The analog inputs on the AD7262/AD7264 are true
differential and have an input impedance in excess of 1GQ
hence no driving op-amp are required. The AD7264/AD7262
can operate with either an internal or an external reference. In
Figure 7, the AD7264 is configured to operate in control
register mode, thus pins GO — G3, PD1 & PD2 can be
connected to ground i.e. low logic state. Figure 8 has the Gain
pins configured for a gain of one setup and thus the device is in
pin drive mode. Both circuit configurations illustrate the use of
the internal 2.5 V reference

The DVcc, Ca_CsVcecand the Cc_CpVee pins can be connected
to either a 3 V or 5 V supply voltage. The AVccpin must be
connected to a 5V supply. All supplies should be decoupled
with a 100nF capacitor at the device pin and some supply
sources may require a 10uF capacitor where the source is
supplied to the circuit board. The Vorive pin is connected to the
supply voltage of the microprocessor. The voltage applied to
the Voriveinput controls the voltage of the serial interface Vorive
can be set to 3V or 5 V.

Ve Vi e
connect directly 'Y S =]

10 derior TS s

outpuats +
"’Eo —Hvus e b ~

° 3l ey AD7264 ‘ uP fuC
oy L. AD7262
$ pout_s P
B oouT_B “Uj_,
LW 3 REFSEL H\-‘_ml I|I T
15 v \
Vg & Vit ea 1 \
...... venctly 125V G p— \
b venisor AT Po0,OM 13 -
o “ ; é o o) o —
LIV Gaint . L ) - :.;_- ﬁ
'3['[!5['6' .ﬁl«[;]u[ B ] #] %
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Figure 7. Typical Connection Diagram for the AD7264/AD7262 when in
Control Register Mode, thus all Gain pins tied to ground.
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Figure 8. Typical Connection Diagram for the AD7264/AD7262 when in Pin
Drive Mode with a Gain of 1 and both ADC’s and Comparators fully powered
on.
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AD7264/AD7262

MODES OF OPERATION

The AD7264/AD7262 allows the user to choose between two
modes of operation; pin driven mode and control register
mode.

PIN DRIVEN MODE

In pin driven mode the user can select the gain of the PGA, the
power down mode, internal or external reference and initiating
a calibration of the offset for both ADC A and B. These
functions are implemented by setting the logic levels on the
Gain pins (G3 - G0), power-down pins (PD2 - PD0), REFSEL
and the CAL pin respectively.

The logic state of pins G3 to GO determines which mode of
operation is selected. Pin driven mode is selected if at least one
of the gain pins is set to a logic high state. Alternatively, if all
four Gain pins are connected to a logic low then the Control
Register mode of operation is selected.

GAIN SELECTION

The on board PGA allows the user to select from 14
programmable gain stages which are x1, x2, x3, x4, x6, x8, x12,
x16, x24, x32, x48, x64, x96 & x128. The PGA accepts fully
differential analog signals and provides three key functions,
which include selectable gains for small amplitude input
signals, drives the ADC’s switched capacitive load, and buffers
the source from the switching effects of the SAR ADC’s. The
AD7264/AD7262 offers the user great flexibility in user
interface offering gain selection via the control register or by
driving the gain pins to the desired logic state. The
AD7264/AD7262 has four Gain pins G3, G2, G1 & GO as
illustrated on Figure 2 & Figure 3. Each gain setting is selected
by setting up the appropriate logic state on each of the four
Gain pins as outlined in Table 7. If all four Gain pins are
connected to a logic low level then the gain settings can now be
selected via the control register.

Rev. PrA | Page 14 of 22

Table 7. Gain Selection

G3 G2 Gl GO Gain

0 0 0 0 Software control
via Control
Register

0 0 0 1 1

0 0 1 0 2

0 0 1 1 3

0 1 0 0 4

0 1 0 1 6

0 1 1 0 8

0 1 1 1 12

1 0 0 0 16

1 0 0 1 24

1 0 1 0 32

1 0 1 1 48

1 1 0 0 64

1 1 0 1 96

1 1 1 0 128




AD7264/AD7262

POWER DOWN MODES

The AD7264/AD7262 offers the user a number of power down
options to enable individual device components to be powered
down independently. These options can be chosen to optimize
the power dissipation for different application requirements.
The power down modes can be selected by either programming
the device via the control register or by driving the PD pins to
the appropriate logic levels. By setting the PD pins to a logic low
level, when in pin drive mode, all four comparators and both
ADC’s can be powered down. The PD2 pin must be set to 1 and
both the PD1 and PDO pins set to zero to power up all circuitry
on the AD7264/AD7262. The PD pin configurations for the
various power-down options are outlined in Table 8.

Table 8. Power Down Modes

PD2 PD1 PDO Comp Comp ADC
A,B CD A,B
0 0 0 OFF OFF OFF
0 0 1 OFF OFF ON
0 1 0 OFF ON OFF
0 1 1 ON OFF OFF
1 0 0 ON ON OFF
1 0 1 ON ON ON
1! 1 1! OFF OFF OFF

'PD2 =PD1 = PDO = one; resets the AD7262 when in pin drive mode only.

The DVccand Vdrive supplies must continue to be supplies to
the AD7264/AD7262, when the comparators are powered up
but the ADC’s are in power down. External diodes can be used
from the Ca_CsVccand/or Cc_CpVecto both the DVec and the
Vorve supplies to ensure they retain a signal at all instances.

The AD7264/AD7262 can be reset in pin drive mode only by
setting the PD pins to a logic high state When the device is reset
all the register are cleared and the four comparators and the two
ADC are left powered down.

Power up conditions

On power up, the status of the gain pins, determine which
mode of operation is selected as outlined in the Gain selection
section. All registered are set to zero

If the AD7262/AD7264 is powered up in pin drive mode, the
Gain pins and the PD pins should be configuration to the
appropriate logic states and a calibration initiated if required.

Alternatively, if the AD7264/AD7262 is powered up in control
register mode, the comparators and ADC’s are powered down
and the default gain is one. Thus, powering up in control
register mode requires a write to the device to power up the
comparators and the ADC'’s.
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AD7264/AD7262

CONTROL REGISTER - SOFTWARE CONTROLLED MODE OF OPERATION

The Control Register on the AD7264/AD762 is a 12-bit, read and write register, which is used to control the device when not in pin drive
mode. The PD0/Du pin serves as the serial Dix pin for the AD7264/AD7262 when the Gain pins are set to zero i.e. the part is not in pin
driven mode. The control resister can be used to select the gain of the PGA’s, the power down modes and the calibration of the offset for
both ADC A and B. When in Control Register mode of operation, PD1 and PD2 should be connected to a low logic state. These functions
can also be implemented by setting the logic levels on the Gain pins, power-down pins and the CAL pin respectively. The Control register
can also be used to read the internal and external offset and gain registers.

Data is loaded from the PDO/Di pin of the AD7264/AD7262 on the falling edge of SCLK when CSisina logic low state. The Control
Register is selected by first writing the appropriate four WR bits as outlined in Table 11. The 12 data bits must then be clocked into the
control register of the device. Thus, on the 16" falling SCLK edge the LSB will be clocked into the device. One more SCLK cycle is then
required to write to the internal device registers. In total 17 SCLK cycles are required to successfully write to the AD7264/AD7262. The
data is transferred on the PD0/Dix line while the conversion result is being processed. The data transferred on the DIN line corresponds
to the AD7264/AD7262 configuration for the next conversion. Only the information provided on the 12 falling clock edges after [
falling edge and the initial four address bits is loaded to the Control Register. The PD0/Di pin should have logic low state for the four bits
RD3 to RDO when using the control register to select the devices power-down modes, gain setting or when initializing a calibration. The
RD pin should also be set to a logic low level to access the ADC results from both DourA and DourB.

The power up status of all bits is zero and the MSB denotes the first bit in the data stream. The bit functions are outlined in Table 9.

Table 9. Control Register Bit Functions

RD3 RD2 RD1 RDO CAL PD2 PD1 PDO G3 G2 G1 GO
MsB LSB

Table 10. Control Register Bit Function Description

Bit Mnemonic | Comment

11-8 RD3-RDO | Register address bits. These bits select which register the subsequent read will be from. See Table 12

7 CAL Setting this bit high initiates an internal offset calibration. Once the calibration is completed this pin can be reset
low and the internal offset which is stored in the on-chip offset registers is automatically removed from the
ADCs results.

6-4 PD2-PDO0 | Power-down bits. These bits select which power-down mode is programmed. See Table 8

3-0 G3-GO Gain selection bits. These bits select which gain setting will be used on the front end PGA. See Table 1

Table 11. Write Address bits

WR3 WR2 WR1 WRO Read Register Addressed

0 0 0 1 Control register

SCLK |

T
. I
' 0 Y [ e—

THREE-STATE t
Pouth — - o CLETY IS N T e L
ity - ity - THREE-STATE |
PDODY

Figure 5. Timing diagram for a write operation to the Control Register.
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AD7264/AD7262

ON-CHIP REGISTERS

The AD764/62 contains a Control Register, four offset registers
for storing both the internal and external offsets for each ADC
and two external offset registers. The Control Register, offset
and gain registers are read and write registers. The
AD7264/AD7262 powers up with all registers set to zero.

Addressing the On-Chip Registers
Writing to a Register

Data is loaded from the PDO/Dix pin of the AD7264/AD7262
on the falling edge of SCLK when CS is in a logic low state. Four
address bits and 12 data bits must be clocked into the device.
Thus, on the 16" falling SCLK edge the LSB will be clocked into
the device. One more SCLK cycle is then required to write to
the internal device registers. In total 17 SCLK cycles are
required to successfully write to the AD7264/AD7262. All
registers are 12 bits except the external gain registers, which are
7-bit registers.

When writing to a register one must first write the address bits
corresponding to the selected register. The four RD bits are
written MSB first, that is RD3 followed by RD2, RD1 & RDO.
These bits are decoded by the device to determine which
register is being addressed and the subsequent 12 bits of data
are written to the addressed register. When writing to the
external gain registers, 17 SCLK cycles are still required and the
PDO0/Du pin of the AD7264/AD7262 should be tied low for the
five additional clocks required. The seven bits of data
immediately after the four address bits are written to the
register. Table 11 shows the decoding of the address bits.

Table 12. Read & Write register Addresses

Gain ADC A External
Gain ADC B External

RD3 RD2 RD1 RDO Comment

0 0 0 0 ADC result (default)

0 0 1 0 Offset ADC A Internal
0 0 1 1 Offset ADC B Internal
0 1 0 0 Offset ADC A External
0 1 0 1 Offset ADC B External
0 1 1 0

0 1 1 1

Reading from the Registers

The internal offset of the device, which has been measured by
the AD7264/AD7262 and stored in the on-chip registers, can be
read back by the user. The content of the external offset and
gain registers can also be read. To read the content of any
register the user much first write to the control register by
writing “0001” for the WR3-WRO bits via the PD0/Div pin as
outlined in Table 11. The next four bits in the Control Register
are the RD pins which are used to select the desired register
from which to read. The appropriate four-bit address for each of
the offset and gain registers are outlined in Table 12. The
remaining eight SCLK cycles bits are used to set the remaining
bits in the control register to the desired state for the subsequent
ADC conversion. The nineteenth SCLK falling edge will clock
out the first data bit of the digital code corresponding to the
value stored in the selected internal device register on the
DourA pin. DourB will output the conversion result from ADC
B. Once the selected register has been read, the Control Register
must be reset to output the ADC results. This is achieved by
writing “0001” for the WR3-WRO bits followed by “0000” for
the RD bits. The remaining 8 bits in the Control Register should
then be set to the required configuration for the next ADC
conversion.

b
i |
THREE-STATE l : i

DoutA T
t,,..._ —h:t,"q—

PDO/Dy,

Figure 6. Timing diagram for writing to a register
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1t
DETSRXDB12,%_, X DB, —
'THREE-STATE |

Figure 7. Timing diagram for a read operation with PDO/DIN as an input
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AD7264/AD7262

SERIAL INTERFACE

Figure 8 and Figure 9 shows the detailed timing diagram for
serial interfacing to the AD7264 and AD7262 respectively. The
serial clock provides the conversion clock and controls the
transfer of information from the AD7264/AD7262 after the
conversion. The CS signal initiates the conversion process and
ensuing data transfer. The falling edge of [ puts the track-and-
hold into hold mode, at which point the analog input is sampled
and the bus remains in three-state. The conversion is also
initiated at this point and requires a minimum of 18 SCLKs to
complete and another 14 SCLKSs for the AD7264 or 12 SCLK for
the AD7262 to clock out the conversion result. On the rising
edge of CS, DourA and DourB go back into three-state. If CS is not

31

brought high (after 33 SCLKSs for the AD7264 or 31 SCLK’s for
the AD7262), but is instead held low for a further 14 SCLK cycles
for the AD7264 or 12 SCLK cycles for the AD7262 on DourA, the
data from Conversion B will be output on DourA. Likewise, if CcS
is held low for a further 14 SCLK cycles for the AD7264 or 12
SCLK cycles for the AD7262 on DourB, the data from
Conversion A will be output on DourB. This is illustrated in
Figure 10 where the case for DourA is shown for the AD7264. In
this case, the Dour line in use goes back into three-state on the
47" SCLK falling edge or the rising edge of CS, whichever
occurs first
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Figure 9 AD7262Normal Mode Operation
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Figure 10 Reading Data from Both ADCs on One Dour Line with 47 SCLKs for the AD7264
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AD7264/AD7262

CALIBRATION

Internal Offset Calibration

The AD7264/AD7262 allows the user to calibrate the devices
offset using the CAL pin. This is achieved by setting the CAL
pin to a high logic level, which initiates a calibration on the next
CS falling edge. The CAL pin should only be driven high after
19 SCLK cycles have elapse when CS is low or when the CS pin
is high, that is between conversions. The CAL pin must be
driven high ti> ns before CS goes low. If the CS pin goes low
before the ti has elapsed then the calibration result will be
inaccurate for the current conversion but provided the CAL pin
remains high the subsequence calibration conversion will be
correct. If the CAL pin is set to a logic high state during a
conversion, then that conversion result is corrupted. The
calibration requires one full conversion cycle, which containing
a CS falling edge followed by 19 SCLK to complete. The CAL
pin should only be driven to a logic low state after the 19*
SCLK cycle. Provided the CAL pin has been held high for a
minimum of one conversion and that ti» & ti1 have been
adhered to the calibration is complete after the 19" SCLK cycle
and the CAL can be driven to a logic low state. The CAL pin
can remain high for more than one conversion if desired and
the AD7264/AD7264 will continue to calibrate. The next CS
falling edge after the CAL pin has been drive to a low logic state
will initiate a conversion of the analog input signal.

Alternatively, one can use the control register to initiate an
offset calibration. This is done by setting the CAL bit in the
control register to one. The calibration is then initiated on the
next CS falling edge but the current conversion will be
corrupted. The ADC’s on the AD7264/AD7262 must remain
fully powered-up and 19 SCLK must be provided to the ADC’s
to complete the internal calibration. The AD7264/AD7262
registers store the offset value where the user can access it, see
Reading Registers Section. When the device is calibrating the
analog inputs are shorted together internally and a conversion is
performed. A digital code representing the offset is stored
internally in the offset registers and subsequent conversion
results will have this measured offset removed.

When the AD7264/7262 is calibrated the calibration results
stored in the internal device registers are only relevant for the
particular PGA gain selected at the time of calibration. If the
PGA gain is changed then the AD7262/AD7262 must be
recalibrated. If the device is not recalibrated when the PGA gain
is changed the offset for the previous gain setting will continue
to be removed from the digital output code, which may lead to
inaccuracies.

1
: t‘|‘| |
] ]
] 1
] ]
| tiz2 - i
| ! L
cAL i TV
LALE 'rd—ta—-: TERNN
] ] 1 T
| ] |
s N T T | V47—

— =t —-— — ty -—
SCLK : 1 2 a 19 20 21 32 3

Figure 11 Calibration timing diagram

System Offset and Gain Calibration

The AD7264/AD7264 also allows the user to write to an
external offset and gain register, thus enabling the removal of
any overall system offset or gain. Both ADC A and ADC B have
independent external offset and gain registers allowing the user
to calibrate independently the offset and gain on both ADC As
& B’s signal paths.

The system calibration function is used by setting the sensors to
which the AD7264/AD7262 is connected to a zero offset or gain
state. The AD7264/AD7264 converts this analog inputs and the
digital output codes, which are available on the Dour pins,
corresponds to the system offset or gain. (depending on whether
a zero offset or gain state was inputted to the ADC) This digital

output code can then be stored in the appropriate external
register. For details on how to write to a register, see the Writing
to a Register Section and Table 12.

All the offset and gain registers can be cleared by writing all
zeros to each register as outlined in the Writing to a Register
Section. In total, the AD7264/AD7262 has six registers for
storing both the internal and external offsets and the external
gain. Data can be written to or read from all six registers. In
self-calibration mode the AD7264/Ad7262 automatically
modifies the content of the internal offset registers, only if the
user needs to modify the content of these registers should an
attempt be made to write to them.
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Adjusting the Offset Calibration Registers

Both the external and internal offset calibration register
contains 12 bit of data. By changing the contents of the offset
register, different amounts of offset on the analog input signal
can be compensated for. Increasing the number in the offset
calibration register compensates for negative offset on the
analog input signal, and decreasing the number in the offset
calibration register compensates for positive offset on the
analog input signal.

The default value of the internal offset calibration register
before any calibration has occurred is all zero’s. Each of the 12
data bits in the offset register is binary weighted: the MSB has a
weighting of 5% of the reference voltage, the MSB-1 has a
weighting of 2.5%, the MSB-2 has a weighting of 1.25%, and so
on down to the LSB, which has a weighting of 0.0006%. This
gives a resolution of approximately £0.0006% of Vrer. More
accurately the resolution is £(0.05 x VREF )/213 volts = £0.015
mV, with a 2.5 V reference. The maximum specified offset that
can be compensated for is £3.75% of the reference voltage but is
typically £5%, which equates to £125 mV with a 2.5 V reference
and +250 mV with a 5 V reference.

Q. If a +20 mV offset is present in the analog input signal and
the reference voltage is 2.5 V, what code needs to be written to
the offset register to compensate for the offset?

A. 2.5V reference implies that the resolution in the offset
register is 5% x 2.5 V/213=0.015 mV. +20 mV/0.015 mV =
1310.72; rounding to the nearest number gives 1311. In binary
terms this is 0101 0001 1111. Therefore, decrease the offset
register by 0101 0001 1111.This method of compensating for
offset in the analog input signal allows for fine tuning the offset
compensation. If the offset on the analog input signal is known,
there will be no need to apply the offset voltage to the analog
input pins and do a system calibration. The offset
compensation can take place in software.

Adjusting the Gain Calibration Registers

The gain calibration register contains 7 bits of data. The data
bits are binary weighted as in the offset calibration register. The
gain register value is effectively multiplied by the analog input
to scale the conversion result over the full range. Increasing the
gain register compensates for a smaller analog input range and
decreasing the gain register compensates for a larger input
range. The maximum analog input range for which the gain
register can compensate is 1.01875 times the reference voltage;
the minimum input range is 0.98125 times the reference
voltage.
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OUTLINE DIMENSIONS
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ORDERING GUIDE

Model Temperature Range Package Description Package Option
AD7264BCPZ ~40°C o +105°C Lead Frame Chip Scale Package CP-32-3
AD7264BSUZ —40°C o +105°C Thin Quad Flat Package SU-32-2
AD7264BCPZ-5 ~40°C o +105°C Lead Frame Chip Scale Package CP-32-3
AD7264BSUZ-5 —40°Cto +105°C Thin Quad Flat Package SU-32-2
AD7262BCPZ —40°C o +105°C Lead Frame Chip Scale Package CP-32-3
AD7262BSUZ ~40°C o +105°C Thin Quad Flat Package SU-32-2
AD7262BCPZ-5 ~40°C o +105°C Lead Frame Chip Scale Package CP-32-3
AD7262BSUZ-5 ~40°C o +105°C Thin Quad Flat Package SU-32-2
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