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BURR. BROWN® ADCB80KD DIE

12-BIT ANALOG-TO-DIGITAL CONVERTER DIE

FEATURES

o [NDUSTRY-STANDARD 12-BIT ADC iN DIE FORM
o LOW COST

e +0.012% LINEARITY

® 25u5 MAX CONVERSION TIME

e +12V OR +15V OPERATION

o NO MISSING CODES 0°C TO +70°C

® PARALLEL OR SERIAL QUTPUTS

DESCRIPTION

The ADCB0KD is a complete 12-bit resolution,
I 2L.SB linear analog-to-digital converter. die. The
die is manufactured on a high speed thin-film compa-
tible bipolar process and all dice are laser-trimmed — 14154 15015016 NG 17 18 19 o o
at the waler level to guarantee key performance.

Internal scaling resistors are provided to give the
user the options of input ranges of £I0V, %5V,

+2.5V. 0 to 10V, or 0 to 5V full-scale range. - ,SL?;I’;

The ADCB0KD is a successive approximation type External
ADC with a factory-set conversion time of 25us. Clack Clack Out

—
Short Clock
The ADC may be run from an external clock or Cycle
short-cycled. All digital signals are TTL CMOS- Comparator 0o———— ﬁgzrlg"e'
compatible over the specified temperature range. 20V Range As;rc‘:zf;‘;;n Output
The ADC requires power supplies of £12V to £15V 10V Range | ? Register {9 Serial
and +5V.

The die size is 167 X 210 mils. Bond pads are 5 X §
. mils typical.

Comparator

12-Bit D/A
Converter

Bipolar
Offset —

Reference Out
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SPECIFICATIONS T-51-10-12

ELECTRICAL PROBE LIMITS”i

At Ta = +25°C, £Vec = 12V or 15V, Voo = +5V unless otherwise specified.

MODEL ADC80KD
MIN TYP MAX UNITS
RESOLUTION 12 8its
INPUT
ANALOG
) Voltage Ranges: Unipolar - 0to +5,0to +10 v
Bipolar +26, +5, £10 v
Impedance: 0 to +5V, £2.5V 2.45 25 255 kO
010 +10V, 5V 49 ] 5.4 kQ
10V 98 10 10.2 kQ
DIGITAL
Logic Characteristics (Over specification temperature range)
Vi (Logic “17} 20 5.5 Vv
Vi (Logic "0") ) -0.3 +0.8 v
I (Vin = +2.7V) 20 HA
le (Vie = +0.4V) -20 . HuA
Convert Command Pulse Width® 0.1 20 us
TRANSFER CHARACTERISTICS .
ACCURACY
Gain Error'™® +0.1 +0.3 % of 20V FSA™
Ofiset Error'™: Unipolar +0.05 +0.2 % of 20V FSR
- Bipolar 0.1 +0.3 % of 20V FSR
Linearity Error +0.012 % of FSR
Differential Linearity Error +1/2 $3/4 Ls8
inherent Quantization Error +1/2 LSB .
POWER SUPPLY SENSITIVITY
114V £ Ve <165V +0.003 +0.009 % of FSR/%Vee
+4.5V < Vgp = +5.5V +0.002 +0.005 % of FSR/%Voo
DRIFT
Total Accuracy, Bipolar'® +10 ppm/°C
Gain +15 ppm/°C
Offset: Unipolar +3 ppm of FSR/°C
Bipolar : +7 N ppm of FSR/°C
Linearity Error Drift 1 ppro of FSR/°C
Differential Linearity over Temperature Range LSB
No Missing Code Temperature Range 0 70 °C
Monotonicity Over Temperature Range Guaranteed
CONVERSION TIME™ 22 25 s
QUTPUT
DIGITAL (Bits 1-12, Clock Out, Status, Serial Out)
Output Godes'™
Parallel: Unipolar cse
Bipolar COB, CTC
Serial (NRZ)"™ €SB, CoB
Logic Levels: Logic 0 (lsmx < 3.2mA) . +0.4 v
Logic 1 (Isounce < 80pA) +2.4 A
Internal Clack Frequency 520 kHz
INTERNAL REFERENCE VOLTAGE
Voltage +6.28 +6.3 +6.32 v
Source Current Available for External Loads' 200 uhA
Temperature Coefficient +10 +30 ppm/°C
POWER SUPPLY REQUIREMENTS
Rated Supply Voltages +5, £12 or £15 v
Supply Ranges: +Vee +11.4 +16.5 v
Voo +4.5 +5.5 \'
Supply Drain: +lee (+Veec = 15V) 85 11 mA
—lkee (—Vee = 15V) 21 24 mA
Ioo (Vec =5V) 30 36 mA
Power Dissipation (£Vcc = 15V, Voo = 5V) 593 705 mwW

NOTES: (1) All dice are probe tested and guaranteed to mest the above probe limits. These parameters may be adversely affected by
packaging methods, and cannot be guaranteed in the application. (2) Accurate conversion wifl be abtained with any convert command
pulse width of greater than 100ns; however, it must be limited to 20us {max) to assure the specified conversion time. (3) Gain and offset
errors are adjustable to zero. Ses “Optional External Gain and Offset Adjustment" section. (4) FSR means Full-Scale Range and is 20V
for £10V range, 10V for £5V and 0 to +10V ranges, etc. (5) Includes drift due to linearity, gain, and otfset drifts. (6) Conversion timeis
specified using internal clock. For operation with an external clock see “Clock Options" section. This converter may also be short-cycled
to less than 12-bit resolution for shorter conversion time; see “Short Cycle Feature™ section. (7) CSB means Complementary Straight
Binary, COB means Complementary Offset Binary, and CTC means Complementary Two’s Complement coding. See Table | for
additional information. (8) NRZ means Non-Return-to-Zero coding. (9} External loading must be constant during conversion, and
must not exceed 200uA for guaranteed specification.
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ASSEMBLY

We suggest the use of a conductive polyimide or equiva-
lent epoxy for die attach. The backside of the die must
be connected to —Vcc to ensure proper performance.
Wire bond may be done with | to 1.5 mil gold or
aluminum wire.

The resistors on the ADC80 are composed of a very
stable, very low temperature coefficient, laser trimmed
NiCr resistor material. Any excess moisture in the
package will adversely affect the short and long term
stability of the resistors. If moisture levels are allowed to
become extreme, then the long term reliability of the
product may also be in jeopardy. Careful design of the
packaging techniques, and periodic checks of the manu-
facturing processes will guarantee moisture levels well
below the 5000ppm moisture level. With controlled
moisture levels, the long term stability (MTTF) of the
product has been demonstrated to several million hours.

PACKAGING

The die are inspected to MIL-STD-883B, method 2010
and sealed in a waffle pack by a certified QC inspector-
stamped seal. The waffle pack is dated and initialed by
the inspector.

BONDING DIAGRAM

Bit Bit Bit Bit Bit Bit Bit Bit Bit
3 4 5 6 7.8 9 10 1

PAD ASSIGNMENTS

DIE PRODUCTS

T-51-10-12

Pad 1 —Bit6

Pad2 —Bit5

Pad 3 --Bit4

Pad 4 —Bit3

Pad 5 —Bit2

Pad 6 —-8it 1 (MSB)
Pad 7 —NC

Pad 8 —Bit 1 (MSB)

Pad 8 —+5V Digitai Supply
Pad 10—Digital Common
Pad 11—Comparator In
Pad 12—8Bipolar Offset

Pad 13—R1 10V Range

Pad 14—R2 20V Range

Pad 15—Analog Common
Pad 16—Gain Adjust

Pad 32—8it7

Pad 31—Bit 8

Pad 30—Bit9

Pad 28-—Bit 10 (LSB—10 Bits)
Pad 28—8it 11

Pad 27—Bit 12 (LSB—12 Bits)
Pad 26—Serial Out

Pad 25——Vec

Pad 24—Reference Out (+6.3V)
Pad 23—Clock Out

Pad 22—Status

Pad 21—Short Cycle

Pad 20—Clock [nhibit

Pad 19—~External Clock

Pad 18—~Convert Command
Pad 17—+Vec

ABSOLUTE MAXIMUM RATINGS

~Vec to Analog Common
Voo to Digital Common

to Analog Common ..
Reterence Output ...

+Vec to Anatog Common ....... Mrasneeseiaennsies +oo. Oto +16.5V

Analog Common to Digital Common ..
Logic Inputs (Convert Command, Clock In)

to Digital Common............
Analog Inputs (Analog In, Bipolar Offset}

................... —0.3V to +Vec

Process Temperature Extremes .................. +280°C, 1 minute

Maximum Junction Temperature ..
CAUTION: These devices are sensitive to electrostatic discharge.
Appropriate I.C. handling procedures should be followed.

Stresses above those listed under "Absolute Maximum Ratings” may
cause permanent damage to the device. Exposure to absolute maxi-
mum conditions for extended periods may atfect device reliability.

. Oto—16.5v

..................... +16.5V
.. Indefinite Short to Common,
Momentary Short to Ve

+160°C

W Jal T2 47 a2 a1 130 [20T28
L W 1 Ku HIRI TR IVl Ir|
\
|| i !
S N Lzo7] Bit 12
{MSBIBit 1 (b ahbaddd =i26] Serial
8it1 = 5051 ~Vee
-5V 8 -
Digital = |«24} Reference
Common -
tock
Comparator| r/4“§' =23 Co%cl
tn ] 7 ’/' 1522] Status
Bipolar |13 / / L 2t g‘;gl'é
Offset | | l
[1'3] it ‘15 s |16 |7 !\a i3 |20"C'OCK
| M4 15§ Il ‘ Inhibit
1ov Analog | +Vec External
Range Clock
g ZOVCommon Gain  Conver oc
Range Adjust command
ORDERING INFORMATION*
ADC80 K D

Basic Model Number——_l_ ]'

Grade/Temperature Range
K =0°C to +70°C

Package Code
D = Die

*Dice sold in 36-die waffle packs.
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TYPICAL PERFORMANCE

CURVES

POWER SUPPLY REJECTION
VS POWER SUPPLY RIPPLE FREQUENCY
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LINEARITY ERROR VS CONVERSION TIME DIFFERENTIAL LINEARITLSRROR
0.200 T T VS CONVERSION Ti
P A 8-Bit Linearity* 0.200 N T U T
Z 0475 8-Bit DI inearit
w P 0,175
S 0.150 £
& 0 3 _ 0150
5 0125 5
2 39 04125
> 0.100 €%
g & 0100
g 0075 Bit L E5 oors
£ -Bit Linearity* g o
= 0.050 \ /10 it Linearity EE \ 10-Bit Differential Linearity*
3 S 0050 A L
B 12-Bit Linearity 3 g 1 1T 1 1
2 0.025 —— = \ 12-Bit Differential Linearity.
AN O B ¢ T O A 0.025 t S
i , o e
0 2 4 6 8 10 12 14 16 18 20 22 24 26 o
Conversion Time (us) 0 2 4 10 1? 14. 16 18 20 22 24 26
*Conversion Time can be further reduced by using Short-Cycle feature. Conversion Time (us)

DISCUSSION OF
SPECIFICATIONS

LINEARITY ERROR

Linearity error is defined as the deviation of actual code
transition values from the ideal transition values. Under
this definition of linearity (sometimes referred to as
integral linearity), ideal transition values lie on a line
drawn through zero (or minus full scale for bipolar
operation) and plus full scale, providing a significantly
better definition of converter accuracy than the best-
straight-line-fit definition of linearity employed by some
manufacturers.

The zero or minus full-scale value is located at an analog
input value 1/2LSB before the first code transition
(FFFu to FFEy). The plus full-scale value is located at
an analog value 3/2LSB beyond the last code transition
(001y to 000y). See Figure I which illustrates these
relaticnships. A linearity specification which guarantees
+1/2LSB maximum linearity error assures the user that
no code transition will differ from the ideal transition
value by more than +=1/2LSB.

Thus, for a converter connected for bipolar operation
and with a full-scale range (or span) of 20V (£I10V
operation), the minus full-scale value of —10V is 2.44mV
below the first code transition (FFFy to FFEx at
—9.99756V) and the plus full-scale value of +10V is
7.32mV above the last code transition (00Ix to 000y at

— Vi
ain
000k Ervor |
Aotates |
001u the i :
0024 Line | 1
7FDu ‘ ' !
3 .
8 7FE. I
3 —
O 7FFu —
%, 800, Offset 1 ' I
& " Error 1 : I
8014 Shifts Ly !
the Line | ! !
FFDw I : b
[
FFEn { I ! {
S | % R‘Mrdscale : h
[ Ll ) [
12088+ Fe N
] 1/2LSe +Full
—Full i I Scale
Scale e Transition Values ———l
Analog Input

FIGURE 1. Transfer Characteristic Terminology.

+9.99268V). Ideal transitions occur ILSB (4.88mV) apart,
and the +1/2LSB linearity specification guarantees that
no actual transition will vary from the ideal by more
than 2.44mV. The LSB weights, transition values, and
code definitions for each possible ADC80 analog input
signal range are described in Table I.

TABLE I. Input Voltages, Transition Values, LSB Values, and Code Definitions.

Binary Output Input Voltage Range and LSB Values

Analog Input Voitage Range Defined As: 10V +5V +2.5V 0to +10V Oto +5V

Code Designation cos"orCcTC? COBor CTC COBor CTC csg¥ cse

One Least Significant FsA/2" 20v/2" 1ov/2" sv/2" 1ov/2" sv2"

Bit (LSB) n=8 78.13mV 39.06mV 19.53mV 39.06mV 19.53mv
n=10 19.53mV 8.77mV 4.88mV 9.77mV 4.88mV
n=12 4.88mV 2.44mV 1.22mv 2.44mV 1.22mv

Transition Values

MSB LSB

001w to 000k + Full Scale +10V — 3/2LSB +5V - 3/2L.SB +2.5V — 3/2LSB +10V - 3/2L.SB +5V — 3/2LSB

800n to 7FFu Mid Scale 0 0 0 +5V +2.5V

FFFuto FFEx — Fuli Scale —10V +1/2LSB -5V +1/2L.88 —2.5V +1/2LS8 0 +1/2LSB 0+1/2LSB
NOTES: (1) COB = Complementary Offset Binary. (2) CTC = Compl tary Two's Compl t—obtained b_y using the complement of the most

significant bit (MSB). MSB is available on pin 8.

456

(3) CSB = Complementary Straight Binary.
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CODE WIDTH (QUANTUM)

Code width (or quantum) is defined as the range of
analog input values for which a given output code will
occur. The ideal code width is 1LSB, which for 12-bit
operation with a 20V span is equal to 4.88mV. Refer to
Table I for LSB values for other ADC80 input ranges.

DIFFERENTIAL LINEARITY ERROR AND NO
MISSING CODES

Differential linearity error is the difference between an
ideal ILSB code width (quantum) and the actual code
width. A specification which guarantees no missing
codes requires that every code combination appear in a
monotonically increasing sequence as the analog input is
increased throughout the range, requiring that every
input quantum must have a finite width. If an input
quantum has a value of zero (a differential linearity error
of —1LSB), a missing code will occur but the converter
may still be monotonic. Thus, no missing codes represent
a more stringent definition of performance than does
monotonicity. ADC80 is guaranteed to have no missing
codes to 12-bit resolution over its full specification
temperature range.

QUANTIZATION UNCERTAINTY

Analog-to-digital converters have an inherent quantiza-
tion error of £I1/2LSB. This error is a fundamental
property of the quantization process and cannot be
eliminated.

UNIPOLAR OFFSET ERROR

An ADCS80 connected for unipolar operation has an
analog input range of 0V to plus full scale. The first
output code transition should occur at an analog input

value 1/2LSB above 0V. Unipolar offset error is defined -

as the deviation of the actual transition value from the
ideal value, and is applicable only to converters operating
in the unipolar mode.

BIPOLAR OFFSET ERROR

A/D converter specifications have historically defined
bipolar offset as the first transition value above the
minus full-scale value. The ADC80 follows this conven-
tion. Thus, bipolar offset error for the ADC80 is defined
as the deviation of the actual transition value from the
ideal transition value located 1/2LSB above minus full
scale.

GAIN ERROR

The last output-code transition (001x to 000k) occurs for
an analog input value 3/2LSB below the nominal plus
full-scale value. Gain error is the deviation of the actual
analog value at the last transition point from the ideal
value.

ACCURACY DRIFT VS TEMPERATURE

The temperature coefficients for gain, unipolar offset,
and bipolar offset specify the maximum change from the

actual +25°C value to the value at the extremes of the
specification temperature range. The temperature coeffi-
cient applies independently to the two halves of the
temperature range above and below +25°C.

POWER SUPPLY SENSITIVITY

Electrical specifications for the ADC80 assume the
application of the rated power supply voltages of +5V
and =12V or £15V. The major effect of power supply
voltage deviations from the rated values will be a small
change in the plus full-scale value. This change, of
course, results in a proportional change in all code
transition values (i.e., a gain error). The specification
describes the maximum change in the plus full-scale
value from the initial value for independent changes in
each power supply voltage.

TIMING CONSIDERATIONS
Timing relationships of the ADC80 are shown in Figure 2.

During conversion, the decision as to the proper state of
any bit (bit “n*) is made on the rising edge of clock pulse
*n + 1" Thus, a complete conversion requires 13 clock
pulses with the status output dropping from logic “I™ to
logic “0” shortly after the falling edge of the 13th clock
pulse, and with valid output data ready to be read at that
time.

Additional convert commands applied during conversion
will be ignored.

Status remains high until after the falling edge of the 13th
clock pulse. This allows direct use of status for latching
parallel data.

‘Cilonven M .
Internal  _[ LML Juuygue

Clock o wtsp 1 <l
Status I |

ait1
Bit2
Bit3
s

.
i
|

Bit12 Z4 P

Serial A toy

Data Oanalmag[Ba Je12[es3]ensetsote]arzfata]Bisferofatn]erq)

Symbol Parameter Typ. | Units

teo Clock delay from convert cammand 153 | ns
73 Nominal clack period 181} us
tew Nominal clock pulse width 0871 us
tso Status delay from convert command 186 | ns
ta All bits reset delay from convert command { 141 ns
tov Data valid time from clock pulse high —-15| ns

FIGURE 2. Timing Diagram (nominal values at +25°C
with internal clock).
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DEFINITION OF DIGITAL CODES

Parallel Data

Three binary codes are available on the ADC80 paraliel
output; all three are complementary codes, meaning that
logic 0" is true. The available codes are complementary
straight binary (CSB) for unipolar input signal ranges,
and complementary offset binary (COB) and comple-
mentary two’s complement (CTC) for bipolar input
signal ranges. CTC coding is obtained by complementing
bit 1 (the MSB) relative to its normal state for CSB or
COB coding; the complement of bit | is available on pad 8.

Serial Data

Two (complementary) straight binary codes are available
on the serial output of the ADC80; as in the parallel
case, they are CSB and COB. The serial data is available
only during conversion and appears with the most
significant bit (MSB) occurring first. The serial data is
synchronous with the internal clock as shown in the
timing diagram of Figure 2. The LSB and transition
values of Table | also apply to the serial data output,
except that the CTC code is not available. All clock
pulses available from the ADC80 have equal pulse
widths to facilitate transfer of the serial data into
external logic devices without external shaping.

LAYOUT AND OPERATING
INSTRUCTIONS

LAYOUT PRECAUTIONS

Analog and digital commons are not connected together
internally in the ADC80, but should be connected
together as close to the die as possible, preferably to an
analog common ground plane. If these common lines
must be run separately, use wide conductor pattern and
a0.01uxF to 0.1xF nonpolarized bypass capacitor between
analog and digital commons at the unit. Low impedance
analog and digital common returns are essential for low
noise performance. Coupling between analog input lines
and digital lines should be minimized by careful layout.
For instance, if the lines must cross, they should do so at
right angles. Parallel analog and digital lines should be
separated from each other by a pattern connected to
common, If external gain and offset potentiometers are
used, the potentiometers and associated resistors should
be located as close to the ADCB80 as possible. Capacitive
loading on comparator and input pads should be kept to
a minimum to maintain convertor performance.

POWER SUPPLY DECOUPLING

The power supplies should be bypassed with 1uF to 10uF
tantalum bypass capacitors located close to the converter
to obtain noise-free operation. Noise on the power
supply lines can degrade the converter’s performance,
Noise and spikes from a switching power supply are
especially troublesome.

ANALOG SIGNAL SOURCE IMPEDANCE

The signal source supplying the analog input signal to
the ADC80 will be driving into a nominal DC input

T-51-10-12

impedance of 2.3k} to 9.2k depending upon the range
selected. However, the output impedance of the driving
source should be very low, such as the output impedance
provided by a wideband, fast-settling operational ampli-
fier. Transients in A/D input current are caused by the
changes in output current of the internal D/A converter
as it tests the various bits. The output voltage of the
driving source must remain constant while furnishing
these fast current changes. If the application requires a
sample/hold, select a sample/hold with sufficient band-
width to preserve the accuracy or use a separate wideband
buffer amplifier to lower the output impedance.

INPUT SCALING

The ADC80 offers five standard input ranges: 0V to
+5V, 0V to +10V, £2,5V, £5V, and £10V. The input
range should be scaled as close to the maximum input
signal range as possible in order to utilize the maximum
signal resolution of the converter, Select the appropriate
input range as indicated by Table 1. The input circuit
architecture is illustrated in Figure 3. External padding
resistors can be added to modify the factory-set input
ranges (such as addition of a small external input resistor
to change the 10V range to a 10.24V range). Alternatively,
the gain range of the converter may easily be increased a
small amount by use of a low temperature coefficient
potentiometer in series with the analog input signal or by
decreasing the value of the gain adjust series resistor in
Figure 5.

TABLE II. Input Scaling Connections.

Connect
input Connect Connect input
Signal Qutput Pad 12 Pad 14 Signal
Range Cade To Pad To Pad To
0V COB or CTC 11 Input Signal 14
5V COB or CTC 1" Open 13
2.5V COB or CTC 1 Pad 11 13
Oto +5V cs8 15 Pad 11 13
0to +10V csB 15 Open 13
1
0V Range =
R2
20V Range ——————AAA———@
i 5kQ
R1$5kQ
>
Comp In g
’ " From D/A CEnverter To
8ipolar - SAR
Offset 12 6.3k
Analog == Comparator
Common 15 l_ Vrer

FIGURE 3. Input Scaling Circuit.

CALIBRATION

Optional External Gain And Offset Adjustments
Gain and offset errors may be trimmed to zero using
external offset and gain trim resistors connected to the
ADC80 as shown in Figures 4 and 5 for both unipolar and
bipolar operation. Adjustment resistors with 100ppm/°C
or better TCR are recommended for minimum drift over
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temperature and time. These resistors may be of any value
between 10kQ and 100k(}. All fixed resistors should be
20% carbon or better. Although not necessary in some
applications, pad 16 (Gain Adjust) should be preferably
bypassed with a 0.01xF nonpolarized capacitor to analog

common to minimize noise pickup at this high impedance

point, even if no external adjustment is required.

{A) (8)
*Vee *Vec
15MQto - .
no18M0 10kQ 1o 1 41 180k 1800 10kQ 10
——apr—e< 100k | 100k0
Oftset Oftset
Comp In Adjust Comp In ¢ 22kQ o0 Adust
28k !
Vee - Vee

FIGURF 4. Two Methads of Connecting Optional
Olfset Adjust.

1A) (B)
-Vee ~Vee

Gam Adust 8 2MQ Lo
16 10MQ | 10kQ 1o

10002
| Gain

0 0ufF Adjust
15

270k 270k0)

16

6 8k to
91k}

Analog Vee -~ -Vee
Common
FIGURE 5. Two Methods of Connecting Optional Gain
Adjust.

Adjustment Procedure

OFFSET—Connect the offset potentiometric resistors
as shown in Figure 4. Set the input voltage to the
nominal zero or minus full-scale voltage plus 1/2LSB.
For example, referring to Table I, this value is —10V
+2.44mV or —9.99756V for the —10V to +10V range.

With the input voltage set as above, adjust the offset
potentiometer until an output code is obtained which is
alternating between FFEy and FFFy with approximately
50% occurrence of each of the two codes. In other words,
the potentiometer is adjusted until bit 12 (the LSB)
indicates a true (logic “0”) condition approximately half
the time.

GAIN—Connect the gain adjust potentiometer as shown
in Figure 5. Set the input voltage to the nominal plus
full-scale value minus 3/2LSB. Once again referring to
Table I, this value is +10V —7.32mV or +9.99268V for
the —10V to +10V range. Adjust the gain potentiometer
until the output code is alternating between 000y and
0014 with an approximate 509 duty cycle. As in the case
of offset adjustment, this procedure sets the converter
end-point transitions to a precisely known value.

11E D IL?31.3!:.5 0015475 0O l DIE PRODUCTS

T-51-10-12
CLOCK OPTIONS AND SHORT CYCLE FEATURE

The ADCB80 is extremely versatile in that it can be
operated in several different modes with either an internal
or external clock. Most of these options can be imple-
mented with inexpensive TTL logic as shown in Figures
6, through 9. Pad 20 (clock inhibit) must be grounded for
use with an external clock, which is applied to pad 19.

A short-cycle input (pad 21) permits the conversion to be
terminated after any number of desired bits has been
converted, allowing shorter conversion times in applica-
tions not requiring full (2-bit resolution. In these situa-
tions, the short-cycle pad should be connected to the bit
output pad of the next bit after the desired resolution.
For example, when 10-bit resolution is desired, pad 21 is
connected to pad 28 (bit 1l). In this example, the
conversion cycle terminates and status is reset after the
bit 10 decision. Short-cycle pad connections and associ-
ated maximum 12-, 10-, and &-bit conversion times (with
internal clock) are shown in Table [II. Shorter conversion

"times are possibie with an external clock applied to pad

19. With increasing clock speed. linearity performance .
will begin to degrade as indicated in the Typical Per-
formance Curves. These curves should be used only as
guidelines because guaranteed performance is specified
and tested only with the internal clock.

TABLE II!. Short-Cycle Connections and Conversion
Times for 8-, 10-, and 12-Bit Resolutions—

ADCEOKD
Resolution (Bits} 12 10 8
Connect pad 21 to Pad 9 or NG Pad 28 Pad 30

Maximum Conversion Time'"'
internal Clock (us) 25 22 18

Maximum Linearity Error
at ~25°C (% of FSR) 0.012 0.048 0.20

NOTE: (1) Conversion time to maintain +1/2LSB linearity error.

JTULML 9 externa an 1 128 10-Bit
External Clack L~ Operat.on
Clock 1

1
Short |21 §
Cycle
ADC80
Clock |20
18] Conv.  Inhibit
e +
- Digital
Digital Common
Common

FIGURE 6. Continuous Conversion with External
Clock. (Conversion is initiated by 14th
clock pulse. Clock runs continuously.)
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: . N
18 ] Convert I | 18 . 28 10-Bit
o Command No . -] Bit 11 } Ogeration
+5V Connection Convert -
Necessary Command Short |21
Cycle
Short | 21 - clock 120
ADCS80 Cycle oc
ADC80  |nhipit Optional
Clock 20 Connection
Inhibit External |19
Clock v
External |19
Clock
FIGURE 7. Continuous Conversion, FIGURE 8. Internal Clock—Normal Operating Mode.

(Conversion initiated by the rising edge of
the convert command. The internal clock
runs only during conversion.)

Juuru 19 external gjy 19 28 10-Bit

! External Clock ’ QOperation
| Clock |/

| ADCB80 |

|

1 2 s Short 21§

i Cycle

]

i

__ﬂ_ 18] Conv.  Clock |20

' Convent Com. Inhibit _-_J_. Digital
Command = C

FIGURE 9. Continuous External Clock. (Conversion intitiated by rising edge of
convert command. The convert command must be synchronized with

clock.)
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