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Evaluation Board

AD374 4-Channel, 16-Bit, 200 kSPS ADC

EVAL-AD974CB

FEATURES

Versatile Analog Signal Conditioning Circuitry
Jumper Selectable Analog Input Ranges

Analog and Digital Prototyping Area

Flexible Power and Grounding Schemes

On-Board Reference and Buffers

16-Bit Serial and Parallel Buffered Outputs

Ideal For DSP and Data Acquisition Card Interfaces
EVAL-CONTROL BOARD Compatibility

PC Software for Control and Data Analysis

GENERAL DESCRIPTION

The EVAL-AD974CB is an evaluation board for the AD974
four-channel, 16-bit data-acquisition system. The AD974 is
capable of a 200 kSPS throughput rate, operates from a
single +5 V supply and uses a flexible serial interface.

The AD974 evaluation board is designed to demonstrate
the ADC’s performances and to provide an easy to under-
stand interface for a variety of system applications. A full
description of the AD974 is available in the AD974 data
sheet and should be consulted when using this evaluation
board.

The EVAL-AD974CB is ideal for use as either a stand-alone
evaluation board to interface with customer application, or with
the EVAL-CONTROL BOARD, also available from Analog
Devices. The design offers the flexibility of applying external
control signals and is capable of generating 16-bit conversion
results as both serial and parallel buffered outputs.

On-board components include an AD780, a +2.5 V ultrahigh
precision bandgap reference, an AD845 signal conditioning op
amp, and digital buffers. The board interfaces with a 96-pin
connector for the EVAL-CONTROL BOARD, a 20-pin IDC
connector for both externally applied control signals and serial
output interfaces, and a 40-pin IDC connector for parallel
output data. SMB connectors are provided for the low noise
analog signal source and BNC connectors are provided for an
external data clock and an external read/convert input.
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OPERATING THE EVAL-AD974CB

The AD974-CB is a four-layer board carefully laid out and tested
to demonstrate the specific high accuracy performance of the
device. Figure 2 shows the schematics of the evaluation board.
Figure 3 shows the component side silkscreen. The layouts of
the board are given in:

Component Layer — Figure 4
Power Layer — Figure 5
Ground Layer — Figure 6
Circuit Side Layer — Figure 7.

The AD974-CB is a flexible design that enables the user to
choose among many different board configurations. The avail-
able test points are listed in Table IV and a description of each
selectable jumper is listed in Table V.

The evaluation board schematic shows the factory installed
jumper selections. The AD974 is configured for £10 V input
range on each channel, powered through the EVAL-CONTROL
BOARD, the AD780 external reference applied to the REF pin
and on-board R/C generation used. The serial interface is con-
figured to operate with its internal data clock, DCLK. Conver-
sion data is available at the outputs of two 8-bit shift registers,
U4 and U5, for parallel transfer via the 40-pin IDC connector,
J4, or the 96-pin DIN connector, P5. Additionally, conversion
results are available in serial format from the 20-pin connector,
P4. The AD974 conversion control inputs, R/C and CS, are
configured to provide continuous conversions with the CS
input set low and the R/C input connected to the output of
the counter, U6.

Power Supplies and Grounding

The AD974-CB power supply connectors and ground planes are
configured to provide the multiple power and grounding con-
figurations used in most system applications.

The evaluation board ground plane is separated into two sec-
tions: a plane for the digital interface circuitry and an analog
plane for the AD974 and its analog input and external reference
circuitry. To attain high resolution performance the board was
designed to ensure that all digital ground return paths do not
cross the analog ground return paths.

The EVAL-AD974CB has three power supply blocks: a single
+5 V supply for the AD974 Vana and Vpig power pins (P1), a
+5 V supply for the digital interface circuitry (P2), and a+12V
supply for the analog signal conditioning circuitry (P3). All
supplies are decoupled to ground with 10 pF tantalum and
0.1 uF ceramic capacitors. Figure 1 shows the recommended
power connection diagram.

ANALOG
POWER SUPPLIES

DIGITAL
SYSTEM POWER

+5V GND
K J

+15V GND -15V

Figure 1. Power Connection Diagram

Analog Input Ranges

The AD974-CB provides the flexibility of operating the AD974
in each of its specified analog input ranges. Through easy to
follow jumper selections, the four channels of the AD974 can be
operated independently in the bipolar input range +10 V, or in
all two unipolar input ranges of 0 Vto +4 V,and 0 Vto +5 V.
Table I through Table III list the jumper configurations for each

input range.

Table I. =10 V Analog Input Range

Jumper Designation

Header Shunt Position

JP12, JP27, JP23, JP25
JP11, JP26, JP22, JP24

B
B

Table II. 0V to +4 V Analog Input Range

Jumper Designation

Header Shunt Position

JP12, JP27, JP23, JP25 A
JP11, JP26, JP22, JP24 B
Table III. 0V to +5 V Analog Input Range

Jumper Designation

Header Shunt Position

JP12, JP27, JP23, JP25
JP11, JP26, JP22, JP24

A

A

Table IV. EVAL-AD974CB Test Points

Test Point Available Signal
TP1 AIN1 (BUFFERED)
TP2 BUSY

TP3 R/C

TP4 DGND

TP5 VDIG

TP6 AGNDI1

TP7 SYNC

TP8 DCLK

TP9 DATA

TP10 CAP

TP11 AGND

TP12 AIN1 (SMB)
TP13 -VCC

TP14 +VCC

TP15 VANA

TP16 AGND

TP17 R/C (BNC)
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EVAL-CONTROL BOARD Interface
The EVAL-AD974CB interfaces to the EVAL-CONTROL
BOARD through the 96-pin connector.

RUNNING THE EVAL-AD974CB SOFTWARE

Software Description

The EVAL-AD974CB comes with software for analyzing the
AD974. Through the EVAL-CONTROL BOARD one can
perform a histogram to determine code transition noise, and
Fast Fourier Transforms (FFT’s) to determine the Signal to
Noise Ratio (SNR), Signal to Noise plus Distortion (SNRD)
and Total Harmonic Distortion (THD). The front-end PC
software has three screens as shown in Figures 8, 9 and 10.
Figure 8 is the Setup Screen where channel selection, input
voltage range, sample rate, number of samples are selected.
Figure 9 is the Histogram Screen, which allows the code distri-
bution for dc input and computes the mean and standard
deviation. Figure 10 is the FFT Screen, which performs an
FFT on the captured data, computes the Signal-to-Noise
Ratio (SNR), Signal to Noise plus Distortion (SNRD) and
Total Harmonic Distortion (THD).

Software Installation

The AD974-CB software runs under DOS 4.0 or higher. It
requires a minimum of 386-based machine, with 500 kB of base
RAM and 500 kB of free hard disk space. It may be necessary to
disable some TSRs (network TSRs for example) or load them
into high memory, to ensure that adequate base memory is avail-
able. Operation under Windows® 3.x is not recommended since
the Windows COM interrupt can interfere with communication
between the PC and the EVAL-CONTROL BOARD. For PC
running under Windows 95, it is recommended to shut it down
using the option restart with the computer in MS-DOS mode.

The AD974-CB software installation process is:

— Create a new directory on the main PC drive and label this
“AD974.”

— Copy into this directory all files contained in the disk that
accompanies the EVAL-AD974CB.

— The software can be started by typing “AD974.”

Note that the Mouse Driver on the PC should be enabled
before running the software. If this has not been loaded,
the program will not run.

Table V. Jumper Description

Jumper

Designation Function

JP1 JP1 controls the state of the AD974 power-down pin, PWRD. With JP1 in Position B, conversions are inhibited
and the AD974 power consumption is significantly reduced. For normal operation of the AD974, JP1 should be in
Position A.

P2 JP2 selects the EXT/INT input to the AD974. Set JP2 to Position B and the AD974 requires an external data
clock to transmit data. Position A chooses the internal clock mode.

JP3 JP3 allows use of an external DCLK. When ]2 is in Position A, internal clock mode is used and JP3 should be
removed. When ]2 is in Position B, external clock mode is used and the signal EXT DCLK from BNC connector,
J2 is applied to the DCLK input of the AD974.

JP4 With JP5 set to Position A, JP4 selects the signal source for the R/C input to the AD974. Set JP4 to Position A to
use the on-board 200 kHz signal from the 74HC190. Select Position B to use the external R/C signal from the
BNC connector, J1.

JP5 With JP5 in Position A, the R/C input to the AD974 is applied from either the 74HC190 or the external source,
J1. With JP5 in Position B, the R/C input is a buffered signal (FLO0) from the EVAL-CONTROL BOARD and an
input from the 20-pin IDC connector.

JP6 JP6 selects the WR2 input to the AD974. With shunt header in JP6, the AD974 WR2 input is tied to a logic low.
When shunt header in JP6 is removed, the AD974 WR2 input comes from the 20-pin IDC connector.

JP7 JP7 selects the WR1 input to the AD974. With shunt header in JP7, the AD974 WRI input is tied to a logic low.
When shunt header in JP7 is removed, the AD974 WRI1 input comes from the 20-pin IDC connector.

JP8 JP8 selects the CS input to the AD974. With shunt header in JP8, the AD974 CS input is tied to a logic low.
When shunt header in JP8 is removed, the AD974 CS input comes from the 20-pin IDC connector.

JP9 JP3 allows use of an external read clock, EXT RCLK. With shunt header in JP9, the AD974 BUSY signal enables
the data reading. When shunt header in JP9 is removed, the signal EXT RCLK from BNC connector, J5 enables
the data reading.

JP10 With JP10 set to Position A, gain adjustment for the AD974 is possible. Position B selects the AD780 for use as an
external reference. Remove the shunt header of JP10 to use the AD974 internal reference without gain adjustment.

JP11, JP12 These TWO jumpers set the analog input ranges for Channel 1 according to Table I through Table III.

JP13 With JP13 tied to Position A, the analog Channel 1 input comes from either the analog signal source (AIN1) from
J3, or the output of the op amp, U3. Set to Position B, the analog input is tied to analog ground.

Windows is a registered trademark of the Microsoft Corporation.
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Jumper

Designation Function

JP14 JP14 determines the source of the analog Channel 1 input of the AD974. To supply the AD974 analog Channel 1
input signal directly from the SMB connector, J3, set JP14 to Position B. Set JP14 to Position A to select the op
amp output.

JP15, JP16 These two jumpers are used to select the configuration of the op amp, U3. To configure the op amp as an inverter,
install the header shunt of JP15 to Position A and JP16 to Position B. To configure the op amp as a noninverter,
install the header shunt of JP15 to Position B and JP16 to Position A.

JP17 JP17 selects the digital power source for the AD974-CB digital interface circuitry. Install the jumper to provide a
single +5 V supply to all of the on-board components. Remove this header shunt to separate the analog supply
for the AD974 from the supply for the digital interface circuitry. When used in conjunction with the EVAL-
CONTROL BOARD, Vana and Vpg are respectively the +5 V and VDD from the 96-pin connector. When this
header shunt is installed, JP28 must also be installed.

JP18 With JP19 in Position B, the header shunt for JP18 allows the positive supply voltage of op amp, U3, to come
from either connector P3 (Position A), or the +12 V supply from the EVAL-CONTROL BOARD (Position B).

JP19 With JP19 set to Position A, the positive supply for the op amp, U3, is connected to VANA. When JP19 is set to
Position B, U3’s positive supply voltage is connected to either the +12 V from the EVAL-CONTROL BOARD
(JP18 Position B), or the external supply (+Vcc) from connector P3 (JP18 Position A).

JP20 With JP21 in Position A, the header shunt for JP20 allows the negative supply voltage of op amp, U3, to come
from either connector P3 (Position B), or the —12 V supply from the EVAL-CONTROL BOARD (Position A).

P21 With JP21 set to Position B, the negative supply for the op amp, U3, is connected to analog ground (AGND).
When JP21 is set to Position A, U3’s negative supply voltage comes from either the —12 V from the EVAL-CON-
TROL BOARD (JP20 Position A) or the external supply (-Vcc) from connector P3 (JP20 Position B).

JP22, JP23 These TWO jumpers set the analog input ranges for Channel 3 according to Tables I through Table III.

JP24, JP25 These TWO jumpers set the analog input ranges for Channel 4 according to Tables I through Table III.

JP26, JP27 These TWO jumpers set the analog input ranges for Channel 2 according to Tables I through Table III.

JP28 Install JP28 when using a single +5 V supply for the EVAL-CONTROL BOARD. Thus, install JP28 when JP17 is

connected.
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Figure 2. Schematic

REV. A



EVAL-AD974CB

Tt 00 T
_‘ LT A, “,O u,‘|

TE?

L]

ot

éﬁ%}"ﬂ:ﬁ@g %:ﬂfl. Bar
AL g Pl

Q uuu:sau&h"ﬁli%ﬂ:@

"‘Q*q SO o

;pcu;;:l:l:.;b] " = (?:.. "Worooses4 ]

G “"9,‘-? L ]“ T REVCT EVAL-AD3T4

shagt *

i, ‘-i gy

COMP SIDE =
08-005264
REV B
e ® o S
...:..

L
. - h,__.. .

ma
L L]
L1
ne
ns
L L]

seessssRERES
ORISR TRRISES .

° “. "“. Lot l s Lrv s

H S eHANE R . .“u.“.n
. O .
.  Peeetssege : " e .
o sacesecs o0
2”“{“."" sacensenen e %
. ® ssenseenee 3333383388 .
.. [
‘ . 2 & LT Seesessesess

$000000  F000RRe uﬂ

*
*
+
+
+
+
*
+
+
*
*
+
+
.
.
-
*
.
.
-
-

B e e e R e

(
A,

Figure 6. Power Layer (Not to Scale)

: TR YL T S o o g 1__‘1 l-’.':.'..‘.-

.
-e -e .0“.-0 . RS

L1l
waa 98 sss 301z 110710"*

b +4 hpe200-40 e

LL UL DL L]
"

"o veesesnn 0
P "m'" uououuo" M

MM HBBHHHHHRH

H.u " oouuon..unono H
. L
o ® ;g; f1teeds

Figure 5. Ground Layer (Not to Scale) Figure 7. Circuit Side (Not to Scale)

-6- REV. A



EVAL-AD974CB

REV. A

ConFiguration:

Part :l'-‘lD'EI'?d .
Prog :ad974d.hi
I-Ear-'lp: ZLILN. ULIK Z
Dits :11é

il

Device Selection

Etatus Hindoaws

*Racord 24 Tant
*Record 23 Sent
}HEEDI)'EI =5 Xant

ANALDG
DEVICES
Te=t Had=
ac
Uy

(41D

Faeap

Eanrnples

TiresDiv Volbt/Diwv

HUS A =236 10 us nu
Fich R R
Device | AD974 130 ot 28w
Prog (ad974 . hip =3 [ o0 nl
H1ts B L= % =] [T} (LN
Conde iBingr g ™ ]
Trigper Anslng T Nfhannel Selectinn | | |
Bnog 20D .00 o o
Df= 1i0D.00
|
n
n
n
figBins
K
DcBins
10cBAdiv =
Evaluation >ustemn =i 4. 1=
Configuration EStatus Hindow
Par 1AD9T: Ready > D EE':?lIEDEE
Proa ad974.h Ready >
F=sal =200 . 00KH= )Upluad {EEC abortsl
Bit '] *»Piltering Signal Test HMHode
Input:—10.0tcl0.0 *alculate Hlstugran
Code Binarw Ready > == I
'_||I'1/|"I 32752/32758 7y | o I
VEYs 1
TimesDiv Uolt Divw
S0 usd
b i [ [l
=Ul o =2
500 uf S nl
1 mi 10 nU
2 i =20 nU
m m|
_ _ _l
N N =
_ _
Lzig s p L0
[u] 11 o111 0 |Sanples =296
o 11 010 0 |Max Code 32708
1] 11 ool 0 |Min Code r=r
1] i1 (nlnn] 0 CodeMidth 3053 . 18ul
o 11 0111 0 |Epread 7
o 11 0110 3 14mu
n] 11 0101 27 |Mean 327959 .49
1] 11 0100 88 -3 .830194mnU
[n] 11 0011 108 Hum Codes 7
giineel 23 P BT 890
] ir 000G 1 —
1] 11 01111 (1]
o 11 01110 a
n] 11 01101 a
(1] 11 01100 (1]

Figure 9. Histogram Screen
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