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LC?MOS
16 - Bit, 300 ksps, Sampling ADC

Preliminary Technical Data

AD7882

FEATURES
300 ksps Throughput Rate
16-Bit Sampling ADC
Self-Calibration
High-Speed Parallel Interface
90 dB Signal-to-Noise Ratio
Low Power: 200 mW typ
500 uW typ in power-down mode
Unipolar and Bipolar Input Signal Ranges
Qn-Chip 2.5V Reference
srates_from =5V supplies

GENERAL DESCRIPTION

The AD7882 is a fast, 16-bir self-calibrating A/D converter.
It consists of a sample-and-hold amplifier, a self calibrating
16-bit ADC, a 2.5 V reference and versatile interface logic.
An on-chip controller manages the self-calibrating algorithm
which reduces linearity, offset and gain errors to £.0015 %.
System offser and gain errors, caused by external conditioning
circuitry, can also be included in the calibration procedure.
Throughput is maximized at 300 ksps by the use of a dual
sample-and-hold amplifier. The ADC also has a self-
contained internal clock which is laser trimmed to guarantee
accurate control of conversion time; alternatively, an external
clock may be used.

Another feature of the AD7882 is a power-down mode which
reduces power dissipation from its normal operating value of
200 mW 10 0.5 mW.

The AD7882 operates from 5 V supplies. Analog input
ranges can be unipolar, 0 1o 2.5 V or bipolar, 2.5 V. The
analog input bandwidth is 200 kHz.

In addition to traditional dc accuracy specifications such as
linearity, the AD7882 is also fully specified for dynamic per-
formance parameters including harmonic distortion and
signal-to-noise ratio (SNR).

The AD7882 is fabricated in Analog Devices' Linear Compat-
ible CMOS (LC*MOS), an advanced, mixed technology proc-
ess that combines precision bipolar circuits with low-power
high-speed CMOS logic. The part is available in a 44-pin
plastic quad flat pack (PQFP) and 40-pin cerdip.

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
which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of Analog Devices.
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PRODUCT HIGHLIGHTS
1. Fast 300 ksps Throughput Rate.
A fast 300 ksps throughpurt rate makes the AD7882 suitable
for a wide range of data acquisition applications.
2. Self-calibration Achieves High Accuracy
A Self-calibrating algorithm minimizes linearity, offset and
gain errors. [ he calibration procedure can also include
external offset and gain errors.

3. Dynamic Specifications for DSP users.
In addition to traditional dc specifications, the AD7882 is
specified for ac parameters including signal-to-noise ratio
and harmonic distortion. These parameters along with im-
portant liming parameters are tested on every device.

4. Fast, Versatile Microprocessor Interface.
Fast bus access times and standard control signals make
the AD7882 easy to interface to microprocessors.

. Low Power.
Low power monolithic solution allows ease of application.
The AD7882 also has a power down facility
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AD7882 — SPECIFICATIONS

Tuax unless otherwise noted.)

[AVW =5V 5 %, Dvuu =35V 5 %, AVSS =-5V £5 %. vﬁ[FlH =123 V,
AGND = DGND = 0V, fELK.IN = 10 MHz, fSﬁMPLE = 300 kHz. All Spec“icatiﬂﬂs TMlN to

| A,S B,T |
Parameter ]l Version' Version' | Units Test Condidons/Comments
DYNAMIC PERFORMANCE’ _ i ‘
Signal to(Noise+Distortion Ratio) | 90 90 | dB min Ap = 10 kHz, Typical SNR =92 dB
| 85 85 | dB min Apy = 100 kHz, Typical SNR = 87 dB
THD | 95 | 95 dB max | Ary =10 KHz, Typical THD =-100 dB
-88 -88 dB max | Apy =100 kHz, Typical THD =-90 dB
Peak Harmonic or Spurious Noise| -98 -98 dB max | Apv =10 kHz, Typical Peak Har. =-100 dB
-00 -90 dB max | Ay = 100 kHz, Typical Peak Har. =-92 dB
Intermodulation Distortion I
2P Order Terms -88 -88 dB max l fs =98 kHz, fy = 100kHz
3R0 Order Terms -88 -88 dB max
Throughput Time 3.3 3.3 ps max
Aperture delay 10 10 ns 1yp
20 20 ps Lyp
70 70 uV rms typ

Differential Nonlinearity
Unipolar Offset Error -
Unipolar Gain Error !
Bipolar Zero Error |
Bipolar Positive Gain Error |
Bipolar Negative Gain Error | LSBmax
POWER SUPPLY REJECTION ‘ ] U
AVpp only 84 84 dB typ
AVgs only 84 84 dB 1yp |
ANALOG I/P | !
Input current | *1 | kA max | Input Range =0-25Vort 25V
Input capacitance’ 20 | 20 | pF max
REFERENCE OUTPUT
Vrerout @ 25°C 2.5 | 2.5 Volts nominal| *1%
VR.EFOUT TEmpCO 20 | 20 ppm-"DC yp
REFERENCE INPUT |
VR.EFI:\I' Range 2.5 2.5 Volts +2%
Vgepry Current s | g ‘ pA max
LOGIC INPUTS
Input High Voltage, Viyyg | 2.4 2.4 Volts min
Input Low Voltage, Viy | 0.8 0.8 | Volts max
Input Current +10 10 | pA max
Input Capacitance’ 10 | 10 pF max '
SLEEP INPUT
Input High Voltage, Ving Vbp-0.2 | Vpp-0.2| Volis min
Input Low Voltage, Vinp 0.2 0.2 Volts max
CLKIN INPUT ; -
Negative Trigger Level -2 -2 | Volts min This is the trigger level for choosing

internal clock operation of the device

NOTES

! Temperature Ranges are as Follows:

A, BVersion 40°C10 85°C

S, T Vesion-55°C 10 125°C

? Specifications Apply After Calibration.

? Sample Tested at 25°C to Ensure Compliance.

Specifications Subject to Change Without Notice.
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Preliminary Technical Data AD7882
AD7882 — SPECIFICATIONS 565 = 0610 < v, on = 1045, e = 0005 s pocctions Tas 1

Twax Unless otherwise noted.)

A, S | B, T ,
Parameter Version' I Version' | Units | Test Conditions/Comments
LOGIC OUTPUTS | i
OQurpur High Voliage, Vou | 2.4 ‘ 2.4 Volts min | Isource = 200 LA
Qutput Low Voltage, VoL 0.4 0.4 Volts max Isrwg = 1.6 mA
DBI15 - DBO
Tri-State Leakage Current +10 10 | pA max i
Tri -State Ourput Capan:itarm‘:3 20 20 [ pF max :
POWER REQUIREMENTS | .
[ +5 Volts +5 %
+5 Volts | 5 %
-5 Volts | 5 %
|
1 mA max |
20 mA max '
27 mA max
mW max Typically 200 mW. CLKIN Not Running

Power dissipation 1 ;pically 500
- nd \"DD
i Typically 1.5
|
NOTES R

! Temperature Ranges are as Follows:

A, B Version -40°C 10 85°C

S, T Version -55°C10 125°C

? Specifications Apply After Calibration.

? Sample Tested at 25°C to Ensure Compliance.
Specifications Subject to Change Without Notice.
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AD7882

TIMING SPECIFICATIONS'

fouan

5V 5%, DVy,
10 MHz,

I

fsampLe

5V +5%, AVg
300 kHz.

-3V £5%, Vegew = 2.5V, AGND = DGND =0
All specifications Ty to Tys unless otherwise noted.

| Limit @ 25°C | Limit @ Trins Trax | Limit @ Tpiny Troax |
Parameter I (All Versions)| (A,B Versions) I (8,T Versions) Units Conditions/Comments
I 10 15 | 20 ns min ADDO 1o @ Setup Time
1, 5 5 | 10 ns min ADDO to WR Hold Time
| t3 10 15 20 nsmin | CS to WR Setup Time
Iy 5 5 10 nsmin | CS to WR Hold Time
| 15 30 40 50 ns min | WR Pulse Width
tg 30 40 | 50 nsmin | Data Setup Time
s 5 3 10 ns min Data Hold Time
tconverT | 30T ek 30T crrmy | 30T crgan Conversion Time: Synchronous Operation
3.0 | 3.0 us max Conversion Time: Internal Clock Operation
LS AMPLE 33T cLkn 33T ik 33T cLran Time Between Samples: Synchronous Operation
3.3 3.3 us max | Time Between Samples: Internal Clock Operation
| 40 50 | nsmin | CONVST Pulse Width
| 30 40 nsmax | CONVST High to BUSY Low Delay
| 0 0 ns min CS to RD Setup Time
0 0 | ns min CS to RD Hold Time
5 | ns min RD Pulse Width
50 [ ns max RD Low to Data Valid Delay (Data Access Time) |
10 10 ns min Data Hold Time After RD (Bus Relinquish Time)
75 ns max
20 ns min
5 10 ns min
40 | ns min
30 40 ns max
20 30 Synin
; 0 0 ns min
! 40 50 ns min
Ly 20 30 40 ns max ‘
tys 20 30 40 ns max |CONVST High to BUSY Lo
[ CAL Mode
l teaL 1 9276744 Terrn | Device Calibration Time: Device CAL Mode
teaL 2 6359324 Tergn | DAC Calibration Time: System CAL Mode
tCAL 3 1475104 Terrin | Offset Calibration Time: System CAL Mode
' teAL 4 1442324 Terrin . | Gain Calibration Time: System CAL Mode
NOTES

'All input signals are specified with tr= tf= 5ns (10% to 90% of 5V) and timed from a voltage level of 1.6V,

2
4

14

;15 measured with the load circuit of Figure 1 and defined as the time required for an outpur to cross 0.8V or 2.4V,
*t.. is derived from the measured time taken by the data outputs to change (.5V when loaded with the circuit of Figure 1. The measured number is then
extrapolated back to remove the effects of charging or discharging the 100pT capacitor. This means that the ine, ¢, quoted in the Timing Specifications is

the true bus relinquish time of the part and as such is independent of external bus loading capacitances.
Specifications subject to change without notice

AD7882 ORDERING GUIDE

Model Temperature Integral Nonlinearity Package
Range (LSB's) Option’

AD78828Q -55°C 1o +125°C +0.5 typ Q-40

AD7882TQ -55°C 1o +125°C +1 max | Q-40

AD7882AS -40°C to +85°C +0.5 yp | S-44

AD7882BS | -40°Cto+85°C  |*1 max S-44

T Q=CERDIP '

S = PQFP
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Preliminary Technical Data AD7882
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Figure 4 . Read Timing Diagram, Asynchronous Operation (M/S, CS, RD , ADDO = Low; CAL = High)
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AD7882
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Figure 6. Device Calibration Timing (M/S = Low; RD, WR = High)
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Figure 7 System Calibration Timing (M/S = High; RD, WR = High)
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Preliminary Technical Data

AD7882

ABSOLUTE MAXIMUM RATINGS'

(T4 = +25"C unless otherwise noted)

AV 10 AGND oot st
AVgg t0 AGND .....oioioieoeeeeeeeeee e

~0.3V 1o +7V
+0.3V10 -7V

AGND to DGND. ..o -0.3V 10 0.3V
AVDD to DVDD .............................................. -0.3V1wo + 0.3V
Analog Inputs to AGND................... AVgs- 0.3V 1o AVpp+ 0.3V
Reference Inputs to AGND .............../ AVg- 0.3V to AVpp+ 0.3V
Digital Inputs to DGND.........ccocvvevicivvennen=0.3V 1o DVpp +0.3V

Digital Outputs to DGND........ccccoe.
Operating Temperature Range

Commercial Plastic (A,B Versions)......cocoooeieeeiiennns -40°C to +85°C
Extended Hermetic (S, T Versions)......................=55°C to +125°C
Storage Temperature Range............. ceerern650C 10 +150°C

— 0 i A (o D\"DD‘-'U.SV

LeadTemperature,Soldering

VAPOTPhage {60 88CE) s ommsimmnrssmmnnisriineses T oL G
Infrared (15 SECS ) oum ittt +220°C
PQFP Package, Power Dissipation.........ccoovivuiiiiiiiiinnnnnnnn. 875mW

813 Thermal Impedance ... 75°C/W
Lead Temperature, Soldering
Vapor Phase (60 8608).-..ummvsmnistinvsiiamissasiimsass +215°C
TRETRTE L] S BEEE Y soummsimvinnssmmarissnns covsseqns s susnsaisn +220°C
NOTES

1. Suesses above those listed under “Absolute Maximuim Ratings™ may cause
permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those listed in
the operational sections of this specificaton is not implied. Exposure to absolute
maximuimn rating conditons for extended periods may affect device reliability.

2. Transient currents of up to 100mA will not cause SCR latch-up.

PQFP PINOUT

=
o &
1 - T
SSBEREIRBEE B
IQTTSEEILEAI
-
CLKIN 1 T # e s ienmires T 331 DB13
SLEEP 21 32 DeB12
AGND1 3 [T 31 DB
AGND2 41 AD7882 1130 DVDD
AGND3 5 [T ) —T129 DVDD
g“E“ e Top View 28 pano
FEFZ 7 C1 (Not to Scale) CT127 DGND
VVF-EFIN B CI] T2 DB1O
REFCUT 9 T T 25 DBs
AVpp 10 T [T 124 DBA
AV 11003 T T123 DB?

-

CAL []
BUSY [
ConNvaT [
Mis [
BIP/UF [[]
CLKIN [F]
SLEEP [M]
AGND 1 [£]
AGND 2 [F]
AGND 3 [
Caerr [
Crerz [
Vaern
VF;EFCU' E
AVpp [E]
AVgs ]
An't [
J":\IN ¢ E
DBO [E]

DBt []

AD7882
DIP

TOP VIEW
(Not to Scale)
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AD7882

TERMINOLOGY

Integral Nonlinearity

This is the maximum deviation of any code from a straight
line passing through the endpoints of the ADC transfer
function. The endpoints of the transfer function are Zero-
Scale (not to be confused with Bipolar Zero), a point 0.5 LSB
below the first code transition (000...... 000 to 000........001)
and Full-Scale, a point 0.5 LSB above the last code transition
(111....110 to 11 1........ 111). The error is expressed in
LSB's.

Differential Nonlinearity/No Missed Codes

This is the difference between the measured and the ideal 1
LSB change between any two adjacent codes in the ADC.
Differential Linearity Error is expressed in LSB's. A
differential linearity error of £0.9 LSB or less guarantees no
= codes to the full resolution of the device. Thus, the

This is the deviation of the I& ode tr3
01.....111) from the ideal (V.3
Zero Error has been adjusted out.

Bipolar Zero Error
This is the deviation of the mid-scale transition (all 0's 1o all
1's) from the ideal (AGND).

Positive Gain Error

This is the deviation of the last code transition (01..... 110 to
01.....111) from the ideal (V.. - 1.5 LSB) after Bipolar
Zero Error has been adjusted out.

Negative Gain Error

This is the deviation of the first code transition (10.....000 to
10.....001) from the ideal (-V,, . + 0.5 LSB) after Bioplar
Zero Error has been adjusted out.

Signal to (Noise + Distortion) Ratio

This is the measured ratio of signal 1o (noise + distortion) at
the output of the A/D converter. The signal is the rms ampli-
tude of the fundamental. Noise is the rms sum of all
nonfundamental signals up to half the sampling frequency (f/
2), excluding dc. The ratio is dependent upon the number of
guantization 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 16-bit converter, this is 98dB.

Total Harmonic Distortion
Tetal harmonic distortion (THD) is the ratio of the rms sum

VV3+ Vi+ Vi+ Vi+ Vg
THIXdB) = 20 log .

of harmonics to the fundamental. For the AD7882, it is
defined as :

where V| is the rms amplitude of the fundamental and V,, V,,
V., V, and V, are the rms amplitudes of the second through
the bl\th harm0n1c>

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 f/2 and excluding dc) to the rms value of the
fundamental. Normally, the value of this specification is de-

szmined by the largest harmonic in the spectrum, but for

arts where the harmonics are buried in the noise floor, it will
b a noise pealy

”:3 elc. SIS are
those for which neitlie orn § ?
example, the second order terni
fb), while the third order terms include (., S
(fa + 2fb) and (fa - 2fb).

The AD7882 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 and third order terms are of
different significance. 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 fundamental expressed in dB's.

Power Supply Rejection Rartio

This is the ratio, in dB's, of the change in positive gain error
to the change in AV, DV or AV.. Itis a dc measure-
ment.
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ADDO

sion result while a logic high S f

is the destination. If ADDO is low, the calil

WR Write, active low logic input. This input is used
AD7882.

DB15-DB0 Three-state data outputs which are controlled by CS and RD. Data output cod

Timing and Control

CLKIN Clock input, an external TTL-compatible clock may be applied 1o this input pin. Alternativel[yTw<ag/this pin
1o AV enables the internal clock oscillator.

BUSY This output indicates converter status. BUSY is low during conversion and calibration.

CONVST Conversion start. A low to high transition on this logic input pin, when the AD7882 is configured for
asynchronous operation, places the Sample-and-Hold amplifier in the hold mode and starts conversion.

BIP/UP Bipolar/Unipolar select logic input. A logic high selects the bipolar input range, (A Range =% V_ ) and a
logic low selects the unipolar range, (A, Range =010 V_ )

SLEEP Sleep function, active low logic input. Once asserted, the AD7882 enters the low-power mode. All internal
circuitry including the internal voltage reference is powered down. Calibration data is retained.

CAL Active low logic input. A logic low on this input resets all internal logic and initiates a calibration. Initiating a
calibration overrides all other internal operations and if a conversion is in progress, it will be terminated.

M/S Mode/Sync logic input. This is a dual function pin. When the device is in the CAL mode (CAL input low), it

determines the calibration mode. When the device is in the normal operating mode, it determines whether
conversion is synchronous or asynchronous. Synchronous operation means that the device continuously
converts the input in synchronism with the clock. Asynchronous operation means that the device converts the
analog input in response to the application of a CONVST signal. See Table I for the CAL, M/S Truth Table.
Note that the control register can be used to disable this input pin. See Control Register Section.

Table I, AD7882 Operating Modes

M/S | Function

Asynchronous Operation

Synchronous Operation
Device Lallbranon

L S = R E‘

—_— g e O

System Calibration

=8 Prelim.F 3/95
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AD7882

CIRCUIT DESCRIPTION

Analog Inpurt

The analog input circuitry includes two SHAs in a ping-pong
configuration as in Figure 8. The SHAs alternatively acquire
the analog input and hold the output constant for the ADC
conversions. During conversion, one of the SHAs is in the
hold mode while the other is in the sample mode. The sample

Sample
and Comparator
AN ‘ Hol |:a t
SW 3 P
o
Sample
and O
Hald

Figure 8. Input SHA Configuration

# transfer
[ These are

shown in Figures 9 and 10.

OUTPUT
CODE

1111111 &

1111...110
1111...101
1111...100 -

0000...011 1LSB = P20
0000...010
0000...001
—_t I ] (] i<l
0000...000 — {=--- ——t—t—
1 2 g Fs
Vg Input Voltage (LSBs) T
FS-1LSB
Figure 9. Unipolar Transfer Function

QUTPUT

CODE
oM.

. 1)
0111110 1
om0 01 * :
0o 010 :
oo 0ot :

? -jaLse :
e, 0m 144 ik

! s s 0 S 1088
man ! 2

1

1
111,110 |

1
1000010 -

, F 1 LEE = Fg2®
1000 ..001 :
1000 00 !

Vg 1Pt voitage (LSBS)
Figure 10. Bipolar Transfer Function

11

Calibration

The AD7882 conversion procedure is based on the successive
approximation algorithm. Accuracy of the individual compo-
nents, such as the DAC and comparator, is critical to achieve
16-bit performance. The comparator uses an auto-zero tech-
nigue 10 null both internal and external offsets. Another ad-
vantage of this scheme is that it nulls 1/f noise. The auto-zero
switching occurs well above the 1/f roll-off frequency, thus the
noise appears as a dc offset which gets cancelled.

The internal DAC uses binary weighted capacitors instead of
the traditional R-2 R ladder type. This allows the AD7882 1o
employ a calibration routine which nulls the errors of the in-
dividual DAC segments along with offset and gain errors.
Each segment of the capacitor DAC contains multiple capaci-
tors which are used to trim for absolute accuracy. During a
calibration routine, the DAC segments are compared against
other segments and trimmed to 1/4 LSB accuracy. Offser and
gain errors are then calibrated either against the device
AGND and V,  inputs or external reference voltages that
are applied at the A input.

Calibration Routine
e AD7882 is capable of two calibration methods; system
device calibration. Both modes calibrate the
: with offset and gain errors. A
qage cahbratea 1ts ful] scale

. apd/AGND inputs.
ated after power o

control register. The AD7882 will always perfor =
calibration if initiated in hardware. However, under software
control, partial calibration options including only offset and
gain, can be performed. These options are shown in Table

I1I.

Device Calibration

Device calibration is initiated by pulsing CAL low; see Figure
6. Offser and gain are calibrated against the AGND and
Vi inputs respectively. This calibration procedure takes
928 ms, when using a 10 MHz clock.

System Calibration

System calibration is initiated by a positive edge on CAL as
shown in Figure 7. BUSY goes low three times during the
calibration procedure corresponding to the DAC, offset and
gain calibrations respectively. The rising edge of the first
BUSY pulse indicates that the DAC calibration is complete
and the AD7882 is now ready to calibrate the offset. Thisis
achieved by applying an external 0 V input at the A, input
and asserting the CONVST input. Note, the external 0 V
input must be within £1.5 % of AGND. The rising edge of
the second BUSY pulse indicates that the part is ready 10
calibrate full scale. This time, the full scale input voltage
must be applied to the analog input and CONVST must be

10 - Prelim.F 3/95



ANALOG DEVICES FAX-ON-DEMAND HOTLINE

1£

Preliminary Technical Data

AD7882

asserted once again. The full-scale input voltage must be
within 1.5 % of the reference input voltage. Complete cali-
bration time is 928 ms plus the width of the two CONVST
start pulses, when using a 10 MHz clock for the device.

Configuring the M/S Input

The M/S input with conjunction with the CAL input
determines the type of calibration iniated when CAL is taken
low. It also determines whether the conversion is
asynchronous (controlled by the CONVST input) or
synchronous (with CLKIN). In all, they can be configured in
four different ways as shown in Figure 11. The CAL input is

Calibration
Derrice Sy e e
o Calibration Calibration
CAL Mo AL M/g
{.‘-—1] —~ I |
\/ 7/ \ \r
) %
ﬂ/‘v"
/

|

Synchron ULJ Qron

Firure 11. M/S Input Configuration
asserted by a positive edge, when calibration is required.
Then, for example if synchronous operation and device cali-
bration is required, M/S is tied to CAL. Note, an inverter
can be used between the CAL and the M/S inputs when asyn-
chronous operation and system calibration is required.

If CAL is high, then the user can start a Calibration from the
Control Register.

Timing and Control

Data communication with the AD7882 is controlled by four
control inputs; CS, RD, WR and ADDO. The data transfer
consists of reading and writing to the control register or coef-
ficients register and reading the conversion result from the
output data register.

Conversion Control and Data Reads

Conversion can be controlled in hardware by asserting the
CONVST input (Asynchronous Mode) or the device can be
set up for continuous "back-to-back" conversions
(Synchronous Mode). The M/S input controls these as
outlined above. In Synchronous Mode, a Power-Up, CAL or

11

CONVST will initiate operation.

The data outputs are controlled by the CS and RD inputs.
The possible timing configurations are shown in Figures 3, 4
and 5. If CS and RD are tied permanently low then the data
bus will always be active. However, it will change state at the
end of conversion to reflect the most recent result. Reading
the data bus must be avoided at this time.

Control Register

The control register serves the dual function of providing
control and monitoring the status of the AD7882. This
register is directly accessible through the data bus with a read
or write operation while ADDO is high. One of the option
settings in the control register is to set up the coefficients
register for reading or writing. The coefficient registers
contain the calibration coefficients. Loading the coefficients
to the register consists of writing 40, 16-bit words. This
activity is considerably shorter for almost any processor than
performing a calibration. Thus, a typical application might
read all the coefficients after calibration, store them in the
backup memory and rewrite them to the AD7882 in future
wer-up initialization routines. Reading the calibration co-
fficients conyists of 40 read cycles 1o the AD7882. This will
eturn 40, 1

Writing to

Valid

DB15- DBO
Data

Figure 12. Typical Write Timing
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ANALOG DEVICES FAX-ON-DEMAND HOTLINE &

AD7882

Tablell. Conwrol Register BitFuncdons

Power-Up
BitLocaton I/O Option Default Function
CRO Read Only 0 Conversion status. This bit is high during conversion.
CRI Read Only o Calibration status. This bit is high during calibration.
CR2 Read/Write BIP/UP BIP/UP Select. Unipolar operation is selected when CR2 is 0; bipolar

operation is selected when CR2 is 1. This assumes that CR31s 1. When CR3
is 0, CR2 reflects the BIP/UP inpur.

CR3 Read/Write 0 If CR3 = | then Conrtrol Register bits CR2, CR9 and CR10 have priority.
Otherwise external pins, SLEEP and BIP/UP have priority.

CR4 Read/Wrirte 0 CR4 1o CR7 determine the calibration function, see Table I1I.
CR5 Read/Write 1 Calibration function, See CR4.
CRé6 Read/Write 1 Calibration function, See CR4.
CR7 Read/Write 1 Calibration function, See CR4.
S Not Used
ead/Write SLEEP Sleep Control Bit. When CR3 is 1, setting CR9 to 0 powers down all circuitry
except the reference. When CR3 is 0, CR9 reflects the state of the SLEEP
inpur.
Jrite Reference power down. When CR3 is 1, reference is powered by writing a 0 1o

. When CR31is 0, CRI10 reflects the state of the SLEEP input.
'n indicats anov erﬂow on Ap., in the last conversion and a

CRI13 #
CRI14 Read/Write 0 aufs Bit/f Iff this is 1, it mf: ar+he calibratioh ./ Cattseagion can
CRI5 Read/Write 1

Therefore 1o restart after a mftware resel, 11 1s necessary fo rite a | back into

CRI5.

TableIIl. Calibration Options Using the Control Register.

CR7 CRé6 CRs CR4 Funcdon

0 0 0 0 Normal Conversion, No Calibration

0 0 0 1 Normal Conversion, No Calibration

0 0 1 0 Gain Error only - Device Calibration

0 0 1 1 Gain Error only - System Calibration

0 1 0 0 Offset Error only - Device Calibration

0 1 0 1 Offset Error only - System Calibration

0 1 1 0 Offset and Gain Error only - Device Calibration
0 1 1 1 Offset and Gain Error only - System Calibration
1 0 0 0 Read All Calibration Coefficients

1 0 0 1 Write All Calibration Coefficients

1 0 1 0 Read Gain Calibration Coefficients only

1 0 1 1 Write Gain Calibration Coefficients only

1 1 0 0 Read Offset Calibration Coefficients only

1 1 0 1 Write Offset Calibration Coefficients only

1 1 1 0 Full Device Calibration

1 1 1 1 Full System Calibration
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