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DEVICE

description

These devices are 8-bit successive-approximation analog-to-digital converters. The ADCO0831A and
ADCO0831B have single input channels; the ADC0832A and ADC0832B have multiplexed twin input channels.
The serial output is configured to interface with standard shift registers or microprocessors. Detailed information
on interfacing to most popular microprocessors is readily available from the factory.

The ADC0832 multiplexer is software configured for single-ended or differential inputs. The differential analog
voltage input allows for common-mode rejection or offset of the analog zero input voltage value. In addition,
the voltage reference input can be adjusted to allow encoding any smaller analog voltage span to the full 8 bits
of resolution.

The operation of the ADC0831 and ADC0832 devices is very similar to the more complex ADC0834 and
ADCO0838 devices. Ratiometric conversion can be attained by setting the REF input equal to the maximum
analog input signal value, which gives the highest possible conversion resolution. Typically, REF is set equal
to Ve (done internally on the ADC0832). For more detail on the operation of the ADC0831 and ADC0832
devices, refer to the ADC0834/A DC0838 data sheet.

The ADC0831AC, ADC0831BC, ADC0832AC, and ADC0832BC are characterized for operation from 0°C
to 70°C. The ADCO0831Al, ADC0831BI, ADC0832Al, and ADC0832BI are characterized for operation from
—-40°C to 85°C.
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functional block diagram
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sequence of operation

ADCO0831

o _ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ, ﬂ_l_l__|_|_|_|_|
¢ L [
su M| 1
T tconv o
cs | [ I
L1 L«
] . ) )
MUX _’: L—lki MSB-First Data ——————#
Settling Time
DO ates MSB )L)SB Hiz
7 6 5 4 3 2 1 0
ADC0832
19 20 21
| | I I
t B
— g, } } conv : :
cs _I I I I
I I I‘ 1‘ I l‘ {‘ I
| I I
Start +Sign || | |
Bit odd | | C | |
DI ’
(ADC0832 e
only) - f 5% W K4
Dif Even | | |
|<— MSB-First Data —# )
| r— LSB-First Data —J
MUX ] |
Settling Time | 7 5§ 5 5 Hi-z
DO I MSB LSB MSB |_
7 6 eee 2 1 0 1 2 eee 6 7

ADC0832 MUX ADDRESS CONTROL LOGIC TABLE

MUX ADDRESS CHANNEL NUMBER
SGL/DIF ODD/EVEN 0 1
L L + -
L H - +
H L +
H H +
H = high level, L = low level,

- or + = polarity of selected input pin
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absolute maximum ratings over recommended operating free-air temperature range (unless
otherwise noted)

Supply voltage, Vo (SEE NOLE 1) ... e 6.5V
Input voltage range: LOGIC . . ...ttt e e e e -03Vtol5V
ANalog . ... -0.3VtoVcc+0.3
DU CUI BN L e et e e e e e e e e e e e e e +5 mA
Total input current for package . . ... ..ot e +20 mA
Operating free-air temperature range: C-suffix . ...... ... ... i, 0°C to 70°C
[-SUFIX o —-40°C to 85°C
Storage temperature FaNGE . . ...ttt e e e e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ......... ..., 260°C
NOTE 1: All voltage values, except differential voltages, are with respect to the network ground terminal.
recommended operating conditions
MIN  NOM  MAX | UNIT
Vcc  Supply voltage 4.5 5 6.3 \%
VIH High-level input voltage 2 \%
VL Low-level input voltage 0.8 \
fclock  Clock frequency 10 400 | kHz
Clock duty cycle (see Note 2) 40 60 %
twH(C Pulse duration, CS high 220 ns
S)
tsy Setup time, CS low or ADC0832 data valid before CLKT 350 ns
th Hold time, ADC0832 data valid after CLKT 90 ns
) ) C-suffix 0 70
TA Operating free-air temperature - °C
I-suffix -40 85

NOTE 2: The clock duty cycle range ensures proper operation at all clock frequencies. If a clock frequency is used outside the recommended
duty cycle range, the minimum pulse duration (high or low) is 1 us.

electrical characteristics over recommended range of operating free-air temperature, V cc=5YV,
felock = 250 kHz (unless otherwise noted)
digital section
PARAMETER TEST CONDITIONST ¢ SUFFIX | SUFFIX UNIT
MIN  TYPF MAX| MIN  TYPF MAX
VoH | High-level output voltage XEE Z i;i z :8: Z _3;?)0“1:“ 22 i: \%
VoL | Low-levl output voltage Vcc =475V, lpL=16mA 0.34 0.4 \%
IIH High-level input current VIH=5V 0.005 1 0.005 1 uA
L Low-level input current ViL=0 -0.005 -1 -0.005 -1 A
IoH High-level output (source) current | VoH = VO, Ta =25°C -6.5 -14 -6.5 -14 mA
loL Low-level output (sink) current VoL =Vce. Ta =25°C 8 16 8 16 mA
oz High-impedance-state output Vo =5V, Ta=25°C 0.01 3 0.01 3 WA
current (DO) Vo =0, Ta =25°C -001 -3 -001 -3
Cj Input capacitance 5 5 pF
Co Output capacitance 5 5 pF

iy parameters are measured under open-loop conditions with zero common-mode input voltage.
¥ All typical values are at Vo = 5V, Ta = 25°C.
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electrical characteristics over recommended range of operating free-air temperature,
Vee =5V, felock = 250 kHz (unless otherwise noted)

analog and converter section

PARAMETER TEST CONDITIONST MIN TYP¥ MAX | UNIT
-0.05
VICR Common-mode input voltage range See Note 3 to \Y
Vce+0.05
On-channel V=5V 1
Off-channel V=0 -1
li(stdby) Standby input current (see Note 4) On-channel Vi=0 1 LA
Off-channel V=5V 1
N(REF)  Inputresistance to reference ladder 13 2.4 5.9 kQ
total device
PARAMETER TEST CONDITIONST MIN  TYP¥ MAX | UNIT
ADCO0831 1 2.5
lcc Supply current ADC0832 3 = mA

1 All parameters are measured under open-loop conditions with zero common-mode input voltage.

f All typical values are at Voe =5V, Ta = 25°C.

NOTES: 3. If channel IN-is more positive than channel IN+, the digital output code will be 0000 0000. Connected to each analog input are two
on-chip diodes that conduct forward current for analog input voltages one diode drop above V¢ .Care must be taken during testing
at low Vcc levels (4.5 V) because high-level analog input voltage (5 V) can, especially at high temperatures, cause this input diode
to conduct and cause errors for analog inputs that are near full-scale. As long as the analog voltage does not exceed the supply
voltage by more than 50 mV, the output code will be correct. To achieve an absolute 0 V to 5 V input voltage range requires a minimum
Ve of 4.95 V for all variations of temperature and load.

4. Standby input currents are currents going into or out of the on or off channels when the A/D converter is not performing conversion
and the clock is in a high or low steady-state condition.

operating characteristics V. cc=REF =5V, fgock =250 kHz, t; =t =20 ns, Tp = 25°C (unless otherwise
noted)

Al, AC SUFFIX Bl, BC SUFFIX
PARAMETER TEST CONDITIONSS UNIT
MIN  TYP MAX MIN  TYP MAX
Supply-voltage variation error Vcc=4.75V1t05.25V +1/16  +1/4 +1/16 +1/4| LSB
. Vref =5V,
+ +
Total unadjusted error (see Note 5) Ta = MIN to MAX +1 +1/2| LSB
Common-mode error Differential mode +1/16 £1/4 +1/16 +1/4| LSB
Propagation delay time, MSB-first data 650 1500 650 1500
tpd  ouputdata after CLKT : CL =100 pF ns
(see Note 6) LSB-first data 250 600 250 600
tdi == ns
dis DO after CST CL = 100 pF, R, = 2 kQ 500 500
i Conversion time (multiplexer addressing 8 8 clock
CoONV  time not included) periods

§ All parameters are measured under open-loop conditions with zero common-mode input voltage. For conditions shown as MIN or MAX, use the
appropriate value specified under recommended operating conditions.
NOTES:5. Total unadjusted error includes offset, full-scale, linearity, and multiplexer errors.
6. The most significant-bit-first data is output directly from the comparator and therefore requires additional delay to allow for comparator response
time. Least-significant-bit-first data applies only to ADC0832.
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PARAMETER MEASUREMENT INFORMATION

\
_T‘_T —————— T t—————— Vce Vee
0.4V N_, GND \ AN

| | | |
——— Vce /S VOH
ol 2V \ \ DO _ 50%
\ —_—
0.4V -% 0.4V VoL
————— GND
Figure 1. ADC0832 Data Input Timing Figure 2. Data Output Timing
Vce
Test S1 l’
Point
From Output RL
Under Test
CL S2
I (see Note A) }L
LOAD CIRCUIT
4{‘ <t 4{‘ <t
Vce —
cs 50%|/  90% cs 500 |f 90%
> tdis F—’:* tdis

———— Vcc
S1 open DO and SARS S1 open L/
DO and SARS S2 closed
S2 closed GND Output 10%

Output —————————
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

NOTE A: Cincludes probe and jig capacitance.

Figure 3. Output Disable Time Test Circuit and Voltage Waveforms

GND

{'f TEXAS
INSTRUMENTS

6 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443



ADCO0831A, ADC0832A, ADC0831B, ADC0832B
A/D PERIPHERALS WITH SERIAL CONTROL

SLAS006 — AUGUST 1985 - REVISED JUNE 1986

TYPICAL CHARACTERISTICS

UNADJUSTED OFFSET ERROR

LINEARITY ERROR
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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