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INNOVATION and EXCELLENCE

ADS-130
12-Bit, 10MHz
Sampling A/D Converter

FEATURES

+ 12-Bit resolution

- Internal Sample/Hold amplifier
+ 10MHz minimum throughput

« Samples up to Nyquist

» Functionally complete

- Small 40-pin DIP

+ Low-power, 3.85 Watts

- Three-State output buffers

+ High input bandwidth

INPUT/OUTPUT CONNECTIONS

. PIN | FUNCTION PIN | FUNCTION
- Overflow pin
1 +15V 40 DIGITAL GROUND
2 {-15V 39 COMP BIN
3 | ANALOG GROUND | 38 | ENABLE
4 | ANALOG -5V 37 DATA READY
5 | ANALOG +5V 36 DIGITAL +5V
GENERAL DESCRIPTION 6 | ANALOG INPUT 35 | START CONVERT
) ) ) 7 [smout 34 | OVERFLOW
DATEL's ADS-130 is a 12-bit, functionally complete, sampling 8 | DIGITAL +5V 33 | BIT 1 (MSB)
A/D converter packaged in a small 40-pin DIP. A 10MHz min- 9 | DIGITAL GROUND | 32 | BIT 20UT
imum throughput rate in digitizing sinusoidal signals is 10 | DIGITAL -5V 31 | BIT30UT
acgieved wgilg only dissi?)z?ting :g 85 Wattse1 > 11 | OFFSET ADJUST 30 | BIT40UT
) ) 12 | ANALOG +5V 29 BIT 5 OUT
13 | ANALOG GROUND 28 BIT 6 OUT
14 | ANALOG -5V 27 DIGITAL GROUND
15 | GAIN ADJUST 26 BIT 7 OQUT
16 | +10V REFERENCE 25 BIT 8 OUT
17 | +15V SUPPLY 24 | BIT9OUT
18 | ANALOG -5V 23 | BIT100OUT
19 | ANALOG GROUND 22 BIT 11 OUT
20 | ANALOG +5V 21 BIT 12 OUT (LSB)
sm DIGITAL OFFSET
out GROUND ADJUST DIGITAL -5V DIGITAL +5V
7A 9,27.4o| nI 10 I 8.36
* 2nd
PASS
DATA
ANALOG IN SAMPLE/ SF;’:SGL SSETCFGNED g} ENABLE
HoLo CONVERSION CONVERSION 21-26,28-34
ERROR e
CORRECTION "
aRcuThY > psom
: 39 —_—
GAIN 15 15t PASS DATA - COMP BIN
ADJUST
REFERENCES
+10V  tllf-
REF 37
16 - DATA READY
TIMING
— 35  START
CONVERT
1,17 2 | Il.M.VB 3.13, 19 5, 12,20
+15V -15V, ANALOG -5V ANALOG ANALOG +5V
GROUND
Figure 1. ADS-130 Simplified Block Diagram
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ABSOLUTE MAXIMUM RATINGS DYNAMIC PERF. (Cont.) MIN. | TYP. | MAX. | UNITS
PARAMETERS LIMITS UNITS Effective Bits }
DC to 500kHz — 10.5 — Bits
+15V Supply (Pin 1,17) Oto +18 Volts 500kHz to 2.5MHz — 100 — B?ts
—15V Supply (Pin 2) Oto-18 Volts 2.5MHz to 5SMHz . — 9.6 — Bits
+5V Supply (Pin 5, 8,12,20,36) -0.5t0 +7.0 Volts Two-tone Intermodulation
-5V Supply (Pin 4,10,14,18) +0.5t0-7.0 Volts Distortion ( fin = 2.2MHz,
2.3MHz, Fs = 8MHz) — -75 —_ dB
Digital inputs Input Banqmdth
(Pins 35,38,39) -0.3 to Voo +0.3 Volts Small Signal (-20dB) 50 65 —  |MHz
Analog Input (Pin 6) +5 Volts Large Signal (-3dB) 30 40 — MHz
Lead Temp. (10 Sec.) 300 °C Sliew Rate i 175 200 — Vips
Aperture Delay Time — 5 7 ns
Aperture Uncertainty — 5 7 ps
S/H Acquisition Time
t0 0.01% FS (2.5V step)
FUNCTIONAL SPECIFICATIONS 259G _ . 50 |ns
Feedthrough Rejection

Apply over the operating temperature range and at =15V and

f £ 2.5V step — —66 —-62 |dB
=5V unless otherwise specified. Overvoltage Recovery, £2.5V _ 100 200 |ns
INPUTS MIN. TYP. MAX. | UNITS POWER REQUIREMENTS
Power Supply Range
ANALOG +15V Supply (Vee) +14.25 [ 4150 | +15.75 | Volts
Input Voltage Range = 1.2 — | Voits 15V Supply (Vee) -1425 | -150 [ -15.75 | volts
Input Impedance 50 160 — | KOhm +5V Supply (Voo) +475 | +5.0 +5.25 | Volts
Input Capacitance - 25 10 | pF -5V Supppy (Vss) 475 | -50 -5.25 | Volts
DIG|_TAL Power Supply Current
Logic Level "1" +2.0 — — Volts +15V Supply _ +26 +28 |ma
Logic Level 0" — — +0.8 | Volts -15V Supply _ -30 33 |ma
Log!c Load!ng 1 — — 5.0 pA +5V Supply® —_ +347 +372 {mA
Logic Loading "0 - - 200 | vA 5V Supply - 255 | -285 |mA
poer Daspeon S I
Resolution 12Bis ower Supply Rejection — . . ol o
Output Coding Offset Binary PHYSICAL/ENVIRONMENTAL
(Pin 39 Hi) : Operating Temp. Range (Case]
(Pin 39 l'..o‘.'.v) Complementary Offset Binary prC g Temp. ge (Case) 0 _ a0 lec
Logic Level "1 +2.4 - — | Volts Storage Temperature Range -65 — +150 |°C
Logic Level "0" - —_ +0.4 | Volts
Logic Loading "1" — — -160 | pA Weight
Logic Loading "0" — — 64 | mA Package Type 056 oz O(;?HQT’%?) Max.
Internal VREF, (pin 16) +9.9 +10.0 +10.1 | Voits i
External Current -— — 2 mA
PERFORMANCE @ The same specifications apply to In-band harmonics.
Int, Non—Lin., = 5.0 MHz _ 15 220 | LsB @ +5V power usage at 1 TTL logic loading per data output bit.
Diff. Non—Lin., fin = 5.0 MHz — +1.0 +1.5 | LSB
Full Scale Ab;olute Accuracy — 0.4 0.8 | %FSR TECHNICAL NOTES
Bipolar Zero Error - 0.2 £0.4 [ %FSR .
Bipolar Otfset Error — £0.2 0.4 | %FSR 1. Use external potentiometers to remove system errors or to
Gain Error, +25°C - 10.2 104 | %FSR reduce the small initial errors to zero. Use a 20k trimpot for
DYNAMIC PERFORMANCE gain adjustment with the wiper t[ed to pin 15 (tlg pin 15 to
- c ANALOG GROUND for operation without adjustments).
Conversion Rate 10 - = | MHz Use a 20k trimpot with the wiper tied io pin 11 for zero/
T°'S::b::;'gb5;‘s;°"'('°'5da) _ 70 5 | o8 offset adjustment (tie pin 11 to ANALOG GROUND for op-
500kH2 10 2.5MHz _ 65 50 | dB eration without adjustment).
2.5MHz to 5MHz — -65 -60 | dB . . . —
Signal-to-Noise Ratio 2. Rated performance requires using high-frequency circuit
{w/o distortion, ~0.5dB) board layout techniques. Avoid ground-related problems
DC to 500kHz 62 65 — | dB by connecting the digital and analog grounds to one point,
500kHz to 2.5MHz 60 64 — | @8 the ground plane beneath the converter.
2.5MHz to 5SMHz 60 63 — dB
5'9“3"3’,'"°!“ Ratio 5 In most cases, users will use a single +5V supply for both
?)rgto E'_fég:"_?z" (-0.50B) 60 6 _ | analog +5V and digital +5V (applicable for the -5V supply
also). If using separate supplies, the difference between
500kHz to 2.5MHz 58 60 — a8 A houl e
2.5MHz to 5MHz 58 60 — | the analog and digital supply should be within +100mV to
Spurious Free Dynamic Range avoid performance degradation.
DC to 500kHz (-0.5dB)® - 68 64 | dB
500kHz to0 2.5MHz - -65 -61 | dB Due to the inductance and resistance of the power supply
2.5MHz to 5SMHz - -65 61 | dB return paths, return the analog and digita! ground separate-

ly to the power supplies. This prevents contamination of
the analog ground by noisy digital ground currents.

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



D OIANEL

ADS-130

TECHNICAL NOTES (Cont.)

3. Bypass all the analog and digital power supply pins with a
2.2pF, 25V tantalum electrolytic capacitor in parallel with a
0.1uF ceramic capacitor to their respective analog and
digital grounds. Use of chip capacitors is recommended.

4. Obtain offset binary output coding by tying COMP BIN
(pin 39) to +5V. To obtain complementary offset binary
output coding, tie pin 39 to ground. The pin 39 signal is
compatible to CMOS/TTL logic levels for those users de-
siring logic control of this function.

5. To obtain three-state outputs, connect the ENABLE pin
(pin 38) to a logic "1" (high). Otherwise, connect pin 38 to
a logic "0" (low).

6. The ADS-130 guarantees it's specified throughput rate
over the temperature range when the START CONVERT
pulse of 10ns minimum, 90ns maximum is provided at the
specified rate. Start convert pulses greater than 90 nano-
seconds will result in slower throughput rates.

7. The ADS-130 is capable of digitizing sinusoidal input fre-
quencies up to the Nyquist frequency. The acquisition
time for pulse or dc level signals is 50ns maximum over
the 0 to +70°C temperature range. Acquisition time is
70ns maximum from -55 to +125°C.

8. The specifications listed in Figure 2 (timing diagram) apply
over the full operating temperature range unless otherwise
specified.

CALIBRATION PROCEDURE

1. Connect the converter per Figure 2.
Apply a pulse of 10ns typical to the START CONVERT in-
put (pin 35) at a rate of 500kHz. This rate is chosen to re-
duce flicker if LED's are used on the outputs for calibration
purposes.

2. Zero Adjustments
Apply a precision voltage reference source between the an-
alog input (pin 6) and analog ground. Adjust the output of
the reference source per Table 2 for the bipolar zero adjust-
ment (zero +1/2 LSB). Adjust the potentiometer such that
the code flickers equally between 1000 0000 0000 and
1000 0000 0001 with COMP BIN (pin 39) tied high (offset bi-
nary) or between 0111 1111 1111 and 0111 1111 1110 with
pin 39 tied low (complementary offset binary).

3. Full-Scale Adjustment
Set the output of the voltage reference used in step 2 to the
value shown in Table 2 for the bipolar gain adjustment
(+FS -1 1/2 LSB). Adjust the gain trimming potentiometer
so that the output code flickers equally between 1111 1111
1110and 1111 1111 1111 with pin 39 tied high or between
0000 0000 0000 and 0000 0000 0001 with pin 39 tied low.

To confirm proper operation of the device, vary the precision

reference voltage source to obtain the output coding listed
in Table 3.

Table 2. Zero and Gain Adjust

9. The OVERFLOW pin goes high for signals greater than FSR ZERO ADJUST GAIN ADJUST
+full scale (no overflow flag given for signals greater than 0 +1/2LSB +FS-11/2LSB
-FS). The OVERFLOW pin is a three-state output and is
enabled by pin 38. +1.25V +305uV +1.249085V

10. The ADS-130 has a one pipeline delay in obtaining output
data. Refer to the Timing Diagram in Figure 3.

11. The ADS-130 goes into the hold mode on the rising edge
of the start convert pulse.

20k 20K
_15\,05/\/\“/\/\.0 15V -15V +15V
15 1
6
ANALOG IN GAIN ADJUST OFFSET ADJUST .36 ,iovREF
COMP BIN 39 3 baTAREADY
COMP BIN ”
s ADS-130 1> overrLow
ENABLE ——] S/H OUT
21-26,
28-33
START 35 ® =3 154 2 Q
CONVERT . o N o S :> 12-BIT
hd i i o > ouTPUT
Refer to Tech. 2 11710 8,36
Note 3 for 22pF | 2.2pF 22yF | 2.2pF 22uF | 2.2pF
information on + + + + hd hd
capacitors.
0.1pF | 0.1pF 0.1pF| O.1pF 0.1pF| O.1pF
ANALOG ANALOG ANALOG ANALOG DIGITAL =  DIGITAL
- anaos Y anaog V' biamal
GROUND GROUND GROUND

Figure 2. Typical ADS-130 Connections
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Table 3. Output Coding for Bipolar Operation
BIPOLAR INPUT RANGE OUTPUT CODING
SCALE +1.25V OFFSET BINARY COMP OFF. BINARY
MSB LSB MSB LsSB
+FS -1 L.SB +1.24939V 1111 1111 1111 0000 0000 0000
+3/4 FS +0.9375V 1110 0000 0000 0001 1111 1111
+1/2 FS +0.625V 1100 0000 0000 0011 1111 1111
0 0.0000V 1000 0000 0000 0111 1111 1111
-1/2 FS -0.625V 0100 0000 0000 1011 1111 1111
-3/4 FS -0.9375V 0010 0000 0000 1101 1111 1111
-FS +1LSB -1.24939V 0000 0000 0001 1111 1111 1110
-FS -1.2500V 0000 0000 0000 11111111 11114
| 100ns Min, |
e
START N net b ]
CONVERT 2oy ) (< 10ns Typical
Notes
DATA READY P 87?: Max. [
S D ‘—4 1. Not drawn to scale
30ns Max. |<—>| | 3ons Min 2. Rising edge of the Start Con-
vert pulse puts the internal S/H
OUTPUT DATA N-2 VALID [invaLio] N-1 VALID [ invaup] Nvaup into hold mode.
COMP BIN
ENABLE | :
: : : :
1 1
ouTPuT INHIBIT™ ] VALID TRUE | INHIBIT ®J VALID TRUE ™| VALID COMPLEMENT | VALID TRUE
| je—] | ||
25ns Max. 1505 Max. 40ns Max. 45ns Max.

Figure 3. ADS-130 Output Data Timing

MECHANICAL DIMENSIONS
INCHES (mm)

0.235 MAX. le
(5.969) _‘___0.190MAX
(4.826)
0.035/0.01
ety it g mi ORDERING INFORMATION
1 40 3
0.021/0.016 i b ;2; g a
s §—% T3 MODEL OPERATING
e s b NUMBER TEMP. RANGE
—y 7 34 —_
0.100 BSC 1= % 333 Y
(2.54) o ) 1 o
ooisnons 1 —% g% 2H9% ADS-130MC 010 +70°C
(11430.889) T ey a zal 8 ADS-B130/131 Evaluation Board (without
011008  —p e g ADS-130)
eoozzs % 2 ouE
i B 2y Receptacle for PC board mounting can be ordered through
—’_"1 02000175 | 171/1/08 AMP lng;,, Part # 3-331272-8 (Component Lead Socket),
SEATING __ | I—_(S’WA’“) (26.2027.43) 40 required.
PLANE
0.015/0.009 For availability of extended temperature versions, contact
(0.381/0.228) 0.520/0.6% DATEL.
(23.37722.60)

39902
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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 of future patent nghts nor do the descriptions con-
tained herein imply the granting of licenses to make, use, or sel n therewith. subject 10 change without Notice.

® ®  DATEL, Inc. 11 CABOT BOULEVARD, MANSFIELD, MA 02048-1194  TEL. (508) 339-3000 / FAX (508) 339-6356
D A\ INTERNATIONAL:  DATEL (UNITED KINGDOM) Basingstoke Tel. (256) 880-444 + DATEL (FRANCE) Tel. (1) 3460.0101
DATEL (GERMANY) Tel. (89) 54 4334-0 + DATEL (JAPAN) Tokyo Tel. (3) 3779-1031 « Osaka Tel. (6) 354-2025
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