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ANALOGIC CORP/ DATA

ADAM-824B]/
8258

14- and 15-Bit
Highly Stable, Low Power
Sampling A/D Converters

Description . Y :
The ADAM-824B)and -825B analog-to-
digital converfers (ADCs), with their
integr ample-and-hold amplifiers,
are plete data acquisition sub-
sySerﬁ% that provide overall ac-
u?écues better than many ADCs
E}one This high level of accuracy is

/,4\\accompanled by improved stability
C 9)

and reduced power dissipation over
previous converters of similar ar-
chitecture. For example, with a dif-
ferential linearity tempco of +3 ppm,
the 14-bit accuracy of the ADAM-824B
is maintained over a full 20°C
temperature rise! Due to the integral
sample-and-hold (S/H) circuits, the
ADAM-824B and 825B give the
system designer optimized system
performance and eliminate the poten-
tial difficulties in integrating the S/H
and A/D of precision data acquisition
systems.

Both the ADAM:824B and
ADAM-825B provide guaranteed end-
toend performance in a smail 2” x 4”
modular package. Thelr accuracy,
along with features such as tri-state
oufput, low power dissipation, and
low cost, make them an excellent
choice for a variety of data acquisi-
tion systems, automatic test equip-
ment, and analytical instrumentation.
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B High Throughput Rate
20 kHz (Includes both sampling
and conversion time)

M Low Power
0.9W

M S/H Feedthrough Rejection

90 dB

M Low Differential Nonlinearity
+1/2 LSB maximum

M Low Tempco

Differential nonlinearity

+£2ppmfC FSR maximum (825B8)

- M Low Noise
50 uV rms (ADC)

B Byte-Selectable HCT Tri-State
Buffered Outputs

B Pin-Programmable input Voltage

Range
0V to +5V,0V
+10V

Applications

to +10V, +5V,

W Automatic Test Equipment
M Analytical Instrumeniation

B Precision Data
Systems

Acquisition

B Materials Testing
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Figure 1. ADAM-824B/5B Function Block Diagram.
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SPECIFICATIONS

B 04816970 00024483 1

T-51-07-0) _

{includes combined S/H and A/D perfarmance, and applies to both ADAM-824B and ADAM-8258

except where noted)

{All specifications guaranteed at 25°C unless otherwise noted)

ANALOG INPUT

Full Scale Range (FSR)

0V to +5V,0Vto +10V, =5V, =10V
Maximum input Without Damage

15V

Impedance

100 Megohm // 5 pF

Bias Current!

1 nA maximum

ACCURACY

Absolute Accuracy?

Calibrated to +0.006% FSR

Relative Accuracy®

#0.005% FSR maximum (ADAM-824B),
+0.003% FSR maximum (ADAM-825B)

Ditferential Nonlinearity

+0.003% FSR maximum (ADAM-824B),
+0,0016% FSR maximum (ADAM-825B)
Quantizing Error

+1/2 LSB

Noise (S/H plus A/D)

75 uV rms

Nolse (A/D only)

50 uV rms

Monotonicity

Guaranteed

STABILITY

Tempco of Differential Nonlinearity

+3 ppm/PC FSR maximum (ADAM-824B),
+2 ppmC FSR maximum (ADAM-825B)
Gain Tempco

%8 ppmPC FSR maximum

Offset Tempco

=30 uVIC typical, %80 uVPEC maximum
Clock Stability

+0,03%/°C

Power Supply Sensitivity

+0.001% FSR per 1% change in supply voltage
Warm-up Time to Specitied Accuracy

5 minutes )

Recommended Recalibration Interval

6 months

DYNAMIC PERFORMANCE
Maximum Throughput Rate*
20,000 measurements/second

S/H Aperture Delay

80 ns

SIH Aperture Uncertainty

ins

SiH Hold Mode Feedthrough Rejection
90 dB, measured with 20V pp

10 kHz sinewave input

S/H Droop Rate!

0.2 uVius

SIH Dielectric Absorption Error®
+0.005% of input voltage change
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DIGITAL OUTPUTS

General

Tri-state CMOS HCT

Parallel Data .
Positive true; unipolar binary, offset binary, or
two's complement (see Table 1)

End of Conversion (EOC)

Positive true

DIGITAL INPUTS

General

Standard TTL compatible, one unit load/line
S/H Mode Control

Logic 1 = SAMPLE (6 us minimum)

Logic 0 = HOLD (conversion time minimumj;
logic 1 to logic O transition time 10 ns maximum
AID Trigger .
Negative-going edge; logic 1 to

logic 0 transition 50 ns maximum

Low/High Byte Enable

Logic 0 = enable

Logic 1 = 3.5V min, @ 1 uA, HCT

Logic 0 = 15V max. @ 1 pA, HCT

POWER REQUIREMENTS
+ 15V, *3%

37 mA maximum

=15V, £3%

35 mA maximum

+5V, 5%

9 mA maximum

Power Dissipation

09w

ENVIRONMENTAL AND MECHANICAL
Operating Temperature

0°C to +70°C

Storage Temperature

- 25°C to +85°C

Relative Humidity

5% to 95% noncondensing to 40°C
Shielding

Electrostatic (RF) 6 sides;
Electrostatic (EMI) 5 sides

Package Size

2.0" x 40" x 0.375"

(60.8 x 101.6 x 9.53 mm)

Nates:

Doubles every 10°C,

Traceable to NBS, callbrated on + 10V range.
Worst-case summation of S/H and. AID nonlinearity
errors,

Includes 6 us maximum for S/H acquisition and 44 us
maximum for AD.

At maximum throughput rate. The error decreases as
sampling time Is decreased.

[l =



T—— = =3 e

EI:ED - UB].:E:WU UUDEQBH 3 - B
Performance Features V=5 |~07-Q/

ANALOGIC CORP/ DATA
Operation
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The ADAM-824B and -825B interface directly to
most commonly available input devices
(multiplexers, amplifiers, etc.). The high im-
pedance of the fast, fully buffered, unity gain
S/H input amplifier mlnimlzes source loading
errors. Excellent hold-mode feedthrough per-
formance s provided even at 10kHz—the
maximum information frequency of data that
can be digitized at the module's 20 kHz sampl-
ing rate (singlechannel application). For
multichannel inputs, excellent feedthrough re-
jection is malntained by switching the
multiplexer channels coincident with either
edge of the S/H mode control.

Parallel data bits are driven by tri-state buffers
and may be enabled In one or two bytes. (if the
tri-state feature is not needed, normal binary
outputs can be obtained by connecting the
enable pins to ground) To obtain two's com-
plement, use B Instead of B1 (the MSB). Max-
imum system throughput rate is attained by
reading the output of an A/ID conversion while
the S/H is acquiring the next sample.

To operate with a single control pulse, connect
the S/H mode control input to the AID trigger,
and observe the timing requirements for the
S/H mode control (Figure 2).

Operating range Is established by connecting
the S/H output to the appropriate A/D input
pins (see Table 1). These pins provide access
to the S/H output (a low-impedance buffer amp)
for arbitrary signal processing prior to A/D con-
version. The S/H can be bypassed for applica-
tions requiring direct input to a low noise AID
converter.
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Figure 2, ADAM 824BISB Timing
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AJD Input Connections
- Full Scale Connect Connect Connect foput
ismptz Rangs 1N 1to IN2to IN3to Impedance
SMH Controt
I | I Qto +5V SiH ANA S/H ANA SiH ANA 1.25510
nput) HOLD (may retum to logic 1 after EOC goes lov) ouT ouT ouT

I —5Vio +5V | SIHANA
o) Qur _
I -10Vio +10v [ ANARTN | +10VRER | SiH ANA 5.0kt
! \
ii ' / Qutput Codes
lof“m H AD 13 Bury $ha rasn - LA 82 i ADAM-B248 (14 Bits} ADAI-8258 (14 bits)
¥ 1 ( ramn - ADAN 8250 L " , o Unpofat Binary
i | T 101 = +90.99939V° 1M I = 4999959\1
I—.' {178 09 typical e 00000000000000 = 000000y 000000 000000000 =  0.00000
! 225 ns maxkmum} (:‘|§ b maximuem) Offsat Binary
H MU M1 = +0.09678VE 111 111 111111 111 = +9.09930V?
m-nm- 0 6 50 10000000000000 = 000000V 100000 000000000 =  0.00000V

Two's Complemant
APZL, 1PZH from lalling edge of GyTa en to B outputs: 105 ns typica), 225 ns maximem 01 111 119 111 191
L3, PHE = +9.98878VE 011 111 511 111 131 = +9.99939V¢
1 | from rising adge of Gyl en 19 B oufpula: 103 ne typical, 225 aa maximum ©0000000000000 = . 0.00000Y 000 000 000000000 = 0.

In most high accuracy applications the S/H,
AID, and related interfaces constitute the key
subsystem of the data conversion process. By
using an ADAM-series module that has been
“worst-case” designed, the system engineer
avoids the problems that commonly occur
when transforming a 15-bit breadboard into a
finished product.

End-to-end performance is not subject to the
surprises that usually result from S/H output
spikes, ground loops, timing problems, and so
on, Offset is specified (and trimmed) as a
single characteristic. The signal path from the
S/H to the AID is very short, minimizing noise
pick-up, cross-talk, etc.; trim potentiometers
and the bypass capacitors that filter power
supply noise are in the module, not on the PC
board. The module is EMI/RFI shielded.

The integral SH is a precision circuit similar to
Analogic’s model MP260, so the total S/H error
is very small. Due to the module's low power
dissipation, errars induced by self-heating of
the module are negligible. Internal temperature
rise is only 12.5°C above external ambient,
much. less than in many other A/D converters.

The resulting performance is exceptional.
Figure 3 shows a dynamic crossplot taken for
the ADAM-824B with worst-case inputs (small
signals). This crossplot allows visual detection
of very small errors (approaching 1/8 LSB). The
unit displays differential nonlinearity that is
well within the specified +1/2 LSB.

RANGE PROGRAMMING AND OUTPUT CODING

0o +10V ANARTN | SH A]!JA S/H ANA 2.5kq
ou

Qur

+ 10V REF | ANA RTN 254

00 000 000 000 000" = ~ 10 00000V 000 000 000 000 000 = - 10 00000V

00000V
10000000000000 =-1000000V 100 000 000 000 000 =-|000000V

*Foc +8V FSR, divida volugo by two
For 25V FSR, divide voltage by two
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Calibration

Offset
Ing table.

Due to excellent long-term stability, these-modules will rarely require re-
calibration. They should, hawaver, be re-adjusted when the selected FSR
Is changed. Offset should be zeroed prior to trimming the range.

Zeroing Procedurs
1. Provide the S/H anakog Input voltage shown in the accompany-

2. Adjust the Offset pat until the module autput code corresponds
1o OV, with the LSB alternating equally between 0 and 1.

Range Trimming Precedure (Gain Adfust)
1. Provide the S/H analog Input voitage shown in the accompany-

| ADAN-8258 (14 8its]

Range
+4.99977V
+9.99954V
+4.99954V
+0.99909V

p— ing table.
-_ Smsidiv. - 2. Adjust the Gain pot until the module output code is all 1's with
- the LSB alternating equally between 0 and 1.
The trace shows an input that repetively from —9.77 mV to +9.77 mV and
Dackmslmly I rl4on 1ot ks 2 e sampling rats. The moduls oulpat 1s fnput Voltagest for- Calbration
ussd to drive a digrlal-io-analog converter, whose oulput Is then shawn on the lower 1 ADAM-8248 {14 Bits)
trace. Thus each laved on the staircase corrasponds to a sat of convarsions madé around a
€008 center voltage, and tha ransitions show when the module toggles s LSB. This typs Nominal £SA Otfset Range Offsat
olplutnﬂybeu&odhmusuudﬂurmﬁalmmumy(unms\sig!iﬂcamubpom' 010 + 5V 1830 | +4.99954V 78
mance parametst for most applications) and to detarming by Inpsection the existance of ot ¢ 10v | 305y aas00v | 153"y
e ok & Gy Sy g, 4 e ot et s e ot iy Swesy | 308 B | Saosoav | 159 W
the ¢l , 5 - .
ot e my ~101to 10V 610V | +9.99817V | 305V
Figure 3. ADAM-824B Crossplot Shows
Highly Linear Performarice.
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pies 8 &9 as shown,
» ADAM-8248 and -8258 identical axcapt B15 nol used on
ADAM-8248.
 Modupac™ may ba mounked in any arnkation, -
Ordering Guide
Simply Specify
0O ADAM-824B 14-Bit Resolution
0 ADAM-825B 15-Bit Resolution
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