@ D] =N ADS-924

14-Bit, 300 KHz, Low-Power
INNOVATION AND EXCELLENCE Sampling A/D Converter

FEATURES

- 14-Bit resolution

« Internal Sample/Hold

- 300 KHz minimum throughput
- Functionally complete

+ Small 24-pin DIP

- Low-power, 1.4 Watts

- Three-state output buffers

GENERAL DESCRIPTION

DATEL's ADS-924 is a 14-bit, functionally comp'lete, sampling INPUT/OUTPUT CONNECTIONS
A/D converter that is packaged in a space-saving 24-pin ce-
ramic DIP. A minimum throughput rate of 300 kHz is PIN | FUNCTION PIN | FUNCTION
achieved while only dissipating 1.4 Watts.
1 BIT 14 OUT (LSB) 13 +5V
2 BIT 13 OUT 14 ENABLE
3 BIT 12 OUT 15 EOC
4 BIT 11 OUT 16 START CONVERT
- 5 BIT 10 0UT 17 BIT 2 0UT
6 BIT 9 OUT 18 BIT 1 (MSB)
7 BIT 8 OUT 19 ANALOG INPUT
8 BIT 7 OUT 20 BIPOLAR
9 BIT 6 OUT 21 +10V REF
10 BIT 5 0UT 22 +15V
1" BIT 4 OUT 23 GROUND
- 12 BIT 3 OUT 24 -15V
v
,,,,,
DAC |
l g —
— T ———114 ENABLE (MSB)
+10V REF 21 * L REF j {
- }={18 BIT 1 OUT (MSB)
R R - “e{17BIT 20UT
OFFSET E 13 | Fe112BT 30UT
BIPOLAR 20 CIRCUIT s N N B Ny Fe{ 11 BIT 4 OUT
ANALOG | - s o e = 108IT 50UT
INPUT 19 St E ‘ E ™ t= 9BIT s0UT
DIGITAL 3-STATE
R R_™] CORRECTION | | outputr [ 88T 70UT
o LOGIC |+ REGISTER [* 7BIT 80OUT
R Lol = 6BIT 90UT
E
a | ol | 5BIT 10 OUT
| —\_I\ | o re 4BIT110UT
? ﬁ_1/ . fe 38BIT1200T
START . C(;ﬁ%’l%L E fe{ 2BIT130UT
CONV. 16 AND R ™1 el 1 BIT 140UT (LSB)
o TIMING }
EOC 15—~
13 14 22 23 24
+5V DIG. GND. +5V GND. 15V

Figure 1. ADS-924 Simplified Block Diagram
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ABSOLUTE MAXIMUM RATINGS

PARAMETERS LIMITS UNITS OUTPUTS min. | Tve. [max. | units
+15V Supply (Pin 22) Oto +18 Volts dc No Missing Codes

-15V Supply (Pin 24) Oto-18 Volts dc (14 Bits) at +25 °C
+5V Supply (Pin 13) —-0.5to +7.0 Volts dc (13 Bits) over 0 to +70 °C temp. range

(12 Bits) over -55 to +125 °C temp. range

Digital Inputs .

(Pins 14, 16) -0.31t0 +6.0 Volts dc Logic Levels 04 Voits d
Analog Input (Pin 19) ~151t0 +15 Volts dc L°9!° ugy - - o4 v°| S dc
Lead Temp.(10 Sec.) 300 max °C ogle ) _ _ : olts de

i - Logic Loading "1" — — -160 uA
Logic Loading "0" — — 6.4 mA
Internal Reference
Voltage, +25 °C +9.98 +10.0 [ +10.02| Volts dc
Drift — +5 +30 ppm/ °C

FUNCTIONAL SPECIFICATIONS External Current _ - 15 mA
Apply over the operating temperature range and at +15V dc Resolution 14 Bits
and +5V dc unless otherwise specified. Output Coding Straight binary/offset binary
ANALOG INPUTS MIN. TYP. MAX. | UNITS DYNAMIC PERFORMANCE
Input Voltage Range Conversion

ADS—924 5 Volts dc ° _ _ KH
(See Table 4 aiso) — Oto +10 — Voits dc 52«;50 g +70 °C ggg _ _ kH;
Input Imped?nce 5.0 15.0 — MQ -55 °C to +125 °C 300 k _ KHz
Input Capacitance — 3 5 2l Total Harmonic Distortion
DIGITAL INPUTS DC to 100 kHz at Vin<2.5V p~-p
Logic Levels +25 :C . =72 -76 - dB
Logic "1 2.0 — — | Voltsdc -55 °C t0 +125 °C -70 -72 - dB
Logic "0" — — 0.8 | Volts dc DC to 40 kHz at Vin = 10V p-p
Logic Loading "1" — — 5 kA +25 °C -72 -76 — dB
Logic Loading "0" — — -200 pA -55°Cto +125°C -70 -72 — dB
Slew Rate — 90 — V/uSec.
PERFORMANCE_ . Aperture Delay Time — 20 — nSec.
Integral Non—Linearity Aperture Uncertainty — +100 — pSec.
+25 °C (see Tech Notes) — +1/2 *1 LSB S/H Acquisition Time
0°C 0 +70 °C - £1 2 LSB to 0.006% (10V step)
-55°C to +125 °C — +3 LSB +25 °C _ _ 12 LSec
Ditferentiat Non—Linearity 0 °C to +70 °C _ _ 1.35 pSec:
DA G - )2 0 e -55 °C to +125 °C — — 15 uSec.
255 °C 1o +125 °C _ 405 LSB (Sinusoidal Input) — — 700 nSec.
Full Scale Absolute POWER REQUIREMENTS
Accuracy
+25°C — +0.037 |0.074 [ %FSR Power Supply Range
0°Cto +70 °C — +0.074 | +0.13 | %FSR +15V dc Supply +14.25| +15.0 |+15.75 | Voltsdc
~55°C to +125 °C — +0.12 +0.2 %FSR -15V dc Supply -14.25| -15.0 |[-15.75| Volts dc
Unipolar Zero Error, +5V dc Supply +4.5 +5.0 +5.5 Volts dc
+25 °C (See Tech Note 1} — +0.02 |=0.031 | %FSR Power Supply Current
0°C to +70 °C — — +0.09 | %FSR +15V dc Supply —_ +41 +49 mA
-55°Cto+125°C — — +0.12 | %FSR —15V dc Supply — —46 -53 mA
Bipolar Zero Error, +5V dc Supply* — +66 +75 mA
+25 °C (See Tech Note 1) — +0.02 +0.031 | %FSR Power Dissipation — 1.4 1.8 Watts
0°Cto+70°C — - +0.09 | %FSR Power Supply Rejection — — 0.01 | %FSR/%
-55°Cto+125°C — — £0.12 %FSR
Bipolar Offset Error, PHYSICAL/ENVIRONMENTAL
+25 °C {See Tech Note 1) — +0.02 +0.061 | %FSR .
0 °C 10 +70 °C _ 012 | %FSR Opfhrﬂaé"(‘fa::)mp' Range o _ +70 o
-55°C to +125 °C — — £0.15 | %FSR “MM (case) 55 - 125 oo
Gain Error, +25 °C +0.02 +0.061 | %FSR st
orage Temperature
{See Tech Note 1) Range _65 _ +150 °c
0°Cto +70 °C — +0.12 | %FSR 9
55 ° o — - +0.15 | %FSR
S57Clor12s°C N i Package Type 24-pin ceramic DIP
Weight 0.42 ounces (12 grams)

* +5V power usage at 1 TTL logic loading per data output bit.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




D Ol ADS-924

TECHNICAL NOTES Table 4. Input Ranges
(using external calibration)

1. Applications which are unaffected by endpoint errors or re-
- move them through software will use the typical connec- INPUT RANGE R1 R2 UNIT
tions shown in Figure 3. Remove system errors or adjust
the small initial errors of the ADS-924 to zero using the op- 01to +10V, 5V 2 2 K Ohms
tional external circuitry shown in Figure 4. The external ad- 0to +5V, £2.5V 1.65 4.99 K Ohms
justment circuit has no affect on the throughput rate. 0to +2.5V, £1.25V 715 4990 K Ohms
2. Bypass the analog and digital supplies and the +10V refer-
ence (pin 21) to ground with a 4.7 uF, 25V tantalum elec- |
trolytic capacitor in parallel with a 0.1 uF ceramic capacitor. a5y TTasv sy
Bypass the +10V reference (pin 21) to analog ground {pin anf | aze] nE
23). Lt <
0.ApF otm 0.ApF
3. The ADS-924 exhibits up to 2.0 LSB's of peak-to-peak i r—T
noise. Digital signal processing (DSP) applications will av- 2| 23 24 13| 23 o
erage this noise. anaoG 19 - EOC_
INPUT T ENTABLSSB
i I . —— BIT 1 )
4. To obtain three-state outputs, connect ENABLE (pin 14) to . 2 aire
a logic "0" (low). Otherwise, connect ENABLE (pin 14) to a comamr 2. ADS-924 o
logic "1" (high). . - airs
. _ — o ! —— BIT6
; » | _Ji BTz
1 BIPOLAR INPUT T8
TIMING ! " 5 ere
21 21
i - ; +10 REF _;_ BIT 11
Figure 2 shows the relationship between the various input sig- Taroas B T 2 s
nals. The timing shown applies over the operating tempera- opematoN Y ~l-emia
- ture range and over the operating power supply range. These UNIFOLAR
times are guaranteed by design. DPERATION
ANALOG . . .
weuT —— NOTE: NOT ORAWN TO SCALE Figure 3. Typical Input Connections
— 7
ANALOG 900ns !
INPUT ™ “Min. T L
SETTLING .
TIM
N " ‘|<-‘— 200 nS Min
START oo % e - - CALIBRATION PROCEDURE
CONVERT »! F s n nad 700 nS ACQUISITION TIME (SINUSOIDAL INPUT)
. | {1 H e CONVERSION 1. Connect the converter per Figure 3, Figure 4, and Table 2
- EOC —-- L [+ 2008 Min 35S Max. | for the appropriate full-scale range (FSR). Apply a pulse of

I S S—

—i=—fONSMin2SnSMax 200 nanoseconds minimum to the START CONVERT input
Ny ! (pin 16) at a rate of 250 KHz. This rate is chosen to re-

(INTERNAL) 77 i - o . N "
SiH ™ - P duce flicker if LED's are used on the outputs for calibration
| |e——— 3.43uSMin. ——=| DATA purposes.
! |- 35nS Max. INVALID
Ol ! SXIRIK -
oata XX 2. Zero Adjustments

SBE ENABLED DATA 7410"3 Max ENABLED DATA Appl recision voltage referen e between the
BRBLE R S ENABLED DA pply a p ) g ce source betwee

"’BQS—“—m——' DISABLE N-1 DATA b= NTVAUD amplifier's analog input and ground. Adjust the output of

the reference source per Table 3. For unipolar, adjust the

zero trimming potentiometer so that the output code flick-

Figure 2. ADS-924 Timing Diagram ers equally between 00 0000 0000 0000 and 00 0000 0000
0001.
Table 2. Input Range Selection For bipolar operation, adjust the potentiometer such that
the code flickers equally between 10 0000 0000 0000 and
INPUT RANGE INPUT PIN TIE TOGETHER 10 0000 0000 0001,
+5V dc Pin 19 Pin 20 to Pin 21 .
: ; 3. Full-Scale Adjustment

Oto +10V de Pin 19 Pin 20 to Ground Set the output of the voltage reference used in step 2 to

the value shown in Table 3. Adjust the gain trimming po-
tentiometer so that the output code flickers equally be-

Table 3. Zero and Gain Adjust tween 11 1111 1111 1110 and 11 1111 1111 1111,
FSR ZERO ADJUST GAIN ADJUST
+1/2 LSB +FS-11/2LSB 4. To confirm proper operation of the device, vary the preci-
0to +10V dc +300 pV dc +9.9991V dc sion reference voltage source to obtain the output coding
+5V dc +300 pV dc +4.9991V dc listed in Table 5.
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Table 5. Output Coding for Bipolar Operation

STRAIGHT BIN. COMP. BINARY
OUTPUT CODING INPUT RANGE | UNIPOLAR

BIPOLAR INPUT RANGE
SCALE +5V MSB LSB | MSB LSB 0 to +10V SCALE
+FS -1 LSB +4.99939V 1111 1111 1111 | 0000 0000 0000 +9.99939V | +FS -1 LSB
+3/4 FS +3.7500V 1110 0000 0000 | 0001 1111 1111 +8.7500V 7/18 FS
+1/2FS +2.5000V 1100 0000 0000 { 0011 1111 1111 +7.5000V 3/4 FS
0 0.0000V 1000 0000 0000 | 0111 1111 1111 +5.0000V 1/2 FS
-1/2 FS -2.5000V 0100 0000 0000 | 1011 1111 1111 +2.5000V 1/4 FS
-3/4 FS -3.7500v 0010 0000 0000 | 1101 1111 1111 +1.2500V 1/8 FS
-FS+1LSB -4.99939V 0000 0000 0001 | 11111111 1110 +0.0003V 1LSB
-FS -5.0000V 0000 0000 0000 | 1111 1111 1111 0.0000V 0
- OFF. BINARY COMP. OFF. BIN.
0
20 R2*
40
60
80 To Pin 19
w“»} ey of ADS-924
100
>—0
120 SIGNAL
| | | | INPUT
10 40 80 120 GAIN -15V
KHz ADJUST
Figure 5. FFT Analysis of ADS-924
10KQ
MECHANICAL DIMENSIONS 4.99KQ ZERO/OFFSET
INCHES (MM) ADJUST
0.235 MAX.
(6,969 ™ 0.190MAX. * See Table 4 for R1 and R2 values.
0.035/0.015 (4,826)
(0.889/0,381)
PIN 1
0.021/0.016 - " nh
ossa0s0n Lol "% 8 5 28 Figure 4. Optional Calibration Circuit
—F |lllorooBsc I8 § 21
— | @ Ja s owal 3o
= S wo| 28
0.045/0.035 == o g :; o] o )
= o3 a3
(1430889 - — g0 150 ORDERING INFORMATION :
0.11/0.09 = 85 18 i
(2.80/2.28) r MODEL OPERATING i
»l ‘LO 200/0.175 NUMBER TEMP. RANGE
(5.08/4,44) \ 1
SEATING
SUANE ADS-924MC 0°C to +70 °C
ADS-924MM 55 °C to +125 °C ™~
ADS-EVAL1 Evaluation Board (without ADS-924) wn
}__0.80 Nom. ™~
(20,32) ¢
Receptacle for PC board mounting can be ordered through E%
AMP Inc., Part # 3-331272-8 (Component Lead Socket), fo)
0.015/0.009 24 required.
(0.381/0,228)
o] 05(:22‘;)’" For availability of MIL-STD-883 versions, contact DATEL.

DATEL makes no representation that the use of these products in the circuits described herein, or use of other technical information contained herein, will not infringe upon existing or future patent rights nor do the descriplions conlained
herein imply the granting of licenses to make, use, or sell in therewith. subject to change without notice.

@R mﬂ . DATEL, inc. 11 CABOT BOULEVARD, MANSFIELD, MA 02048-1194  TEL. (508) 339-3000 / FAX (508) 339-6356

INTERNATIONAL:  DATEL (UNITED KINGDOM) Basingstoke Te!. (256) 463-085 - DATEL (FRANCE) Tel. (1) 3460.0101
Printed in U.S.A. © Copyright 1991 DATEL, inc. All Rights Reserved

DATEL (GERMANY) Tel. (89) 53-0741 - DATEL (JAPAN) Tokyo Tel. (3) 779-1031 - Osaka Tel. (6) 354-2025

For Applications Assistance, dial 1-800-233-2765 DS-1478 JJIBJFM
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