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BURR-BROWN®

ADC674A

ABRIDGED DATA SHEET
For Additional Technical
Information, Request
PDS-551.

Microprocessor-Compatible
ANALOG-TO-DIGITAL CONVERTER

FEATURES

® COMPLETE 12-BIT A/D CONVERTER
WITH REFERENCE, CLOCK, AND 8-, 12-,
OR 16-BIT MICROPROCESSOR BUS
INTERFACE

@ IMPROVED PERFORMANCE SECOND
SOURCE FOR ADC574A/674A-TYPE A/D
CONVERTERS
Conversion Time: 15ps max
Bus Access Time:150ns max
A, Input: Bus Contention During Read
Operation Eliminated

@ FULLY SPECIFIED FOR OPERATION ON
*12V OR £15V SUPPLIES

@ NO MISSING CODES OVER
TEMPERATURE:
0°C to +75°C ADC674AJH, KH, JP, KP
Grades
—55°C to +125°C (ADC674ASH, TH
Grades)

DESCRIPTION

The ADC674A is a 12-bit successive approximation
analog-to-digital converter, utilizing state-of-the-art

CMOS and laser-trimmed bipolar die custom-designed
for freedom from latch-up and for optimum AC per-
formance. It is complete with a self-contained +10V
reference, internal clock, digital interface for
microprocessor control, and three-state outputs.

The reference circuit, containing a buried zener, is
laser-trimmed for minimum temperature coefficient.
The clock oscillator is current-controlled for excellent
stability over temperature. Full-scale and offset errors
may be externally trimmed to zero. Internal scaling
resistors are provided for the selection of analog input
signal ranges of OV 1o +10V, OV to 420V, 25V, and
+10V.

The converter may be externally programmed to
provide 8- or 12-bit resolution. The conversion time
for 12 bits is factory set for 15ps maximum.

Output data are available in a parallel format from
TTL-compatible three-state output buffers. OQutput data
are coded in straight binary for unipolar input signals
and bipolar offset binary for bipolar input signals.

The ADC674A, available in both industrial and
military temperature ranges, requires supply voltages
of +5V and £12V or £15V. It is packaged in a 28-pin
plastic DIP, or hermetic side-brazed ceramic DIP.
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SPECIFICATIONS

ELECTRICAL
T, = 425°C, Vg, = 112V 0 +15V, Vg = =12V of —15VDC, V, o = +5V, unless otherwise noted.
ADCG74AJP/JH/SH ADCE74AKP/KH/TH
PARAMETER MIN TYP MAX MIN TYP MAX UNITS
RESOULUTION 12 ¢ Bits
ANALOG INPUTS
Voltage Ranges: Unipolar 010 +10, 0 to +20 . v
Bipolar 5, £10 * \'
Impedance: 0 to +10V, 15V 47 5 53 * . M kQ
+10V, OV to +20V 84 10 106 * * * kQ
DIGITAL INPUTS (CE, CS, RC, A, 12/8)
Over Temperature Range
Vohages: Logic 1 +2 155 * ‘ v
Logk 0 05 0.8 * " v
Current -5 02 15 * * * A
Capacitiance 5 M pF
TRANSFER CHARACTERISTICS
ACCURACY
At +25°C +1 x1/2 LSB
Linearity Emor 32 * LSB
Unipolar Offsat Ervor (adjustable to zero) +10 14 LSB
Bipolar Offset Error (adjustable to zero)
Full-Scale Calibration Erront"! (adjustable to zero) 10.25 * % of F§®@
No Missing Codes Resolution (differential i ) " 172 12 Bits
Inherent Quantization Error * LsB
T 10 Toanx
Linearity Emor: J, K Grades +1 ti/2 LSB
S, T Grades 1 13/4 LsB
Full-Scale Calibration Ervor
Without Initial Adjustment': J, K Grades 1047 1037 % of FS
S, T Grades 10.75 10.5 % of FS
Adjusted 1o zero at +25°C: J, K Grades 10.22 30.12 % of FS
S, T Grades 0.5 $0.25 % of FS
No Missing Codes Resolution (differential iinearity) " 12 Bits
TEMPERATURE COEFFICIENTS (T, t0 Ty )®
Unipolar Offset: J, K Grades : 110 15 ppMPC
S, T Grades 5 125 ppm~C
Max Change: All Grades $2 1 Lss
Bipolar Offset: All Grades +10 35 ppm~C
Max Change: J, K Grades 12 11 LSB
S, T Grades x4 £2 LSB
Full-Scale Callbration: J, K Grades 145 125 ppm/°C
S, T Grades 50 325 ppm/°C
Max Change: J, K Grades £9 5 LsB
8, T Grades 320 £10 LsB
POWER SENSITIVITY
Change in Full-Sclae Calibration
+13.5V <« Vo < +16.5V or +11.4V < Vg < +12.6V 12 £1 LsB
+16.5V <« Ve < +13.5V 0r =126V < Ve < -11.4V 12 +1 LS8
+4.5V < Vo0 < +6.5V 2 . LSB
CONVERSION TIME*
8-Bit Cycle 8 8 10 * M * ps
12-Bit Cycle 9 12 15 ¢ M * HS
DIGITAL OUTPUT (DB,, — DB,, Status)
{Over Tomperature Range)
Outputs Codes:Unipotar Unipolar Straight Binary (USB)
Bipotar Bipolar Offset Binaly (BOB)
Logic Levels: Logic O (lspe = 1.6MA) 404 . v
Logic 1 (lgounce = S00A) +24 . v
Leakage, Data Bits Only , High-Z State -5 0.1 +5 . . M PA
Capacitance 5 . pF
INTERNAL REFERENCE VOLTAGE
Voltage +99 £10 +10.1 * * * \4
Source Current Available for External Loads®™ 2 * mA
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SPECIFICATIONS

ELECTRICAL
T, =+25°C, Ve = £12V 0r +15V, Vi = —12V or —15VOC, V, o, = +5V, unless otherwise noted.

ADCE74AJP/AJH/ASH ADCS74AKP/AKH/ATH
PARAMETER MIN TYP MAX MIN TYP MAX UNITS
POWER SUPPLY REQUIREMENTS
Voltage: V. +11.4 +16.5 * . v
Vee —11.4 -16.5 . . v
Viowo +4.5 +55 . . v
Current: log 35 5 . . mA
lee 15 20 . . mA
[ 9 15 . . mA
Power Dissipation (+15V Supplies) 325 450 . . mw
TEMPERATURE RANGE (Ambient: Tyy, Tyuy)
Specification: K, J Grades 0 +75 v M °C
S, T Grades -55 +125 ¢ * °C
Storage -65 +150 N * °C
* Specifications same as ADCE74AJP, AJH, ASH.
NOTES: (1) With fixed 501 resistor from REF OUT to REF IN. This parameter is also adjustable to zero at +25°C (see Optional Full Scale and Offset Adj
). (2) F$ In this specification table means Full Scale Range. That is, for a +10V input range, FS means 20 V; for a 0 to +10V range, FS means 10V. The term
Full Scale for these specifications instead of Full-Scale Range is used 1o be consistent with other vendor's 674A type specification tables. (3} Uslng internal reference.
{4) See Controllingthe ADC674A section for detailed g digital timing. (5) I loading must 9 -8 qutput
requires no butfer amplifier with elther 12V or +15V power supplies.
ABSOLUTE MAXIMUM RATINGS BURN-IN SCREENING
Vec to Digital C 0o +16.5V Bumn-in screening is available for both plastic and ceramic
Vi to Dt G 0w~165V | package ADC674As. Bum-in duration is 160 hours at the
Analog Commen to Digial Com 1V temperature (or equivalent combination of time and tem-
Control Inputs (CE. TS, A,. 12/8, RT) perature) indicated below:
1o Digital C 0.5V 10 Vyoqc +0.5V ic “-BI” models: +85°
Analog Inputs REF IN, BIP. OFF., 10V,,) Plastxc. ?l . odels: X 85°C o
to Analog C £16.5V Ceramic “-BI” models: +125°C
20 n o analog Comman P —" All units are 100% electrically tested after burn-in is com-
Momentary Short to Ve, pleted. To order bum-in, add “-BI” to the base model
Max Junction Temperature +165°C number (e.g., ADC674AKP-BI).
Power Dissipati 1000mW
Lead Temp ldering, 10s) +300°C
Thermal Resistance, 8,,: Ceramic 50°CW
Plastic 100°C/W

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

ORDERING INFORMATION PACKAGE INFORMATION®™
UINEARITY PACKAGE DRAWING
TEMPERATURE ERROR, MODEL PACKAGE NUMBER
MODEL PACKAGE RANGE max (T, 10T, ) ADCE74AJP Plastic DIP 215
ADCS: lastic 1
ADCE74AJP PlasicDIP | 0°C 10 +75°C $1LSB m;m: czmcot',fp f 4;’
ADCE74AKP PlasticDIP | 0°C 1o +75°C +1/2L58 ADGET4AKH Coramic DIP 149
ADCE74AM | CeramicDIP | 0°Cto+75°C +1LSB ADGRT4ASH Coramic DIP 149
ADC674AKH | CeramicDIP | 0°C 10 +75°C +1/2LSB ADGeT4ATH Caramic DIP s
ADCS74ASH | CeramicDIP | ~55°C 10 +125°C +1LSB
ADCE74ATH Ceramic DIP | -55°C 10 +125°C 13/41 SB ADCE74AJP-BI Plastic DIP 215
ADCS74AKP-BI Plastic DIP 215
gl’e":,","ff,s,‘:d:fns"m OFTION ADCE74AJH-BI Ceramic DIP 149
: ADCE74AKH-BI Ceramic DIP 149
BURN-IN ADCE74ASH-BI Ceramic DIP 149
TEMPERATURE | TEMPERATURE ADCBT4ATH-BI Ceramic DIP 149
MODEL PACKAGE RANGE (160 Hours)" NOTE: (1) For detalled drawing and dimension table, please see end of data
ADCE74AP-BI | PlasticDIP | 0°Clo+75°C +85°C sheet, or Appendix D of Burr-Brown IC Data Book.
ADCG74AKP-BI | PlasicDIP | 0°Cto+75°C +85°C
ADC674AJH-BI | CeramicDIP |  0°C 0 +75°C +125°C
ADCE74AKH-BI | CeramicOIP |  0°C 10 +75°C +125°C
ADCS74ASH-BI | Ceramic OIP | —55°C 10 +125°C +125°C
ADC674ATH-B! | Ceramic DIP | —55°C to +125°C +125°C
NOTE (1) Or equrvalent combination of time and temperature.
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B 17?313L5 0022219 207 W

ADC674A

ANALOG-TO-DIGITAL CONVERTEFIS




For Immediate Assistance, Confact Your Local Salesperson

PIN CONFIGURATION
+5VDC Supply (Vioac) " H '—IPowev-up Hesetl ‘-—>E Status
128 [2 - N {27 oe11 msB)
& [a H control l Y < {26 | bB10
— Logic § —
Ao 4 2 []25] oee
RC |5 M = Clock . B 24| oBs
— [ l—
ce |6 [H § g —{22| oe7
Ve |7 lizeis) @ | @ |22] Dee
RetOut |8 E ﬁ —i21| oBS
— » —
Analog Common i §: g - ﬁ DB4
Retin |10 o g —19| o83
v 1=1 8 Fleo T DB2
EE 3 2
Bipolar Offset i ® z —i DB1
10V Range (13 — 18 | DBO(LSB)
20V Range 1_4 E Digital Common
'I'l.u: Burmr-Brown ADC674A can be e.asilly interfaced to mo;t CE F= we | 125 A, | opERaTIoN
microprocessor systems and other digital systems. The mi- o " " " % | vvome
croprocessor may take full control of each conversion, or the x 1 x x x| None
converter may operate in a stand-alone mode, controlled 1 0 o X o | mitiate 12-bit conversion
only by the R/C input. Full control consists of selecting an 1 0 0 X 1 | initiate 8-bit conversion
8- or 112-bit conversion cycle, initiating the conversion, and 1 1 0 X o | initiate 12-bit conversion
the output data when ready—choosing either 12 bits all at 1 l 0 X 1 Initiate 8-bit conversion
once, or 8 bits followed by 4 bits in a left-justified format. 1 0 1 X 0 | Initiate 12-bit conversion
The five control inputs (12/8, CS, A, R/C, and CE) are all 1 0 i X 1 | initiate 8-bit conversion
TTL-/CMOS-compatible. The functions of the control in- 1 0 1 1 X | Enable 12-bit output
puts are described in Table I. The control function truth table 1 0 1 0 0 | Enable 8 MSBs only
is listed in Table 1L 1 ° ! ° ! E";’I"f‘:zf:: plus 4

TABLE IL. Control Input Truth Table.

Must be high (*1") to either initiate a conversion or read output data. 0-1 edge may be used to initiate a
Must be low {"0") ot either initiate a conversion or read output data. 1-0 edge may be used to initiate a conversion.

Must be low ("0") to initiate either 8 or 12-bit conversions. 1-0 edge may be used to iniiate a conversion. Must be
edge may be used to initiate a read operation.

in the start-convert mode, A, selects 8-bit (A , = “1") or 12-bit (A, = “07) conversion mode. When reading output
data in two B-bit bytes, A, = 0" accesses $8MSBs (high byte) and A, = *1” accesses 4LSBs and tralling “0s” (low

When reading output data. 12/8 = “1" enables all 12 output bits simultaneously. 12/8 = “0" will enable the MSBs

PIN
DESIGNATION DEFINITION FUNCTION

CE (Pin 6) Chip Enable
{active high) conversion.

CS (Pin 3) Chip Select
(active low)

R/C (Pin 5) Read/Convert
(“1" = read) high (*1") to read output data. 0-1
("0" = convert)

A, (Pin 4) Byte Address
Short Cycle

byte).

12/8 (Pin 2) Data Mode Select
(*1" = 12-bits) or LSBs as determined by the A, line.
0" = 8-bits)

TABLE I. ADC674A Control Line Functions.
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STAND-ALONE OPERATION

For stand-alone operation, control of the converter is accom-
plished by a single control line connected to R/C. In this
mode CS and A, are connected to digital common and CE
and 12/8 are connected to V¢ (+5V). The output data are
presented as 12-bit words, The stand-alone mode is used in
systems containing dedicated input ports which do not
require full bus interface capability.

Conversion is initiated by a high-to-low transition of R/C.
The three-state data output buffers are enabled when R/C is
high and STATUS is low. Thus, there are two possible
modes of operation; conversion can be initiated with either
positive or negative pulses. In cither case, the R/C pulse
must remain low for a minimum of 50ns.

Figure 1 illustrates timing when conversion is initiated by an
R/C pulse which goes low and returns to the high state
during the conversion. In this case, the three-state outputs go
to the high-impedance state in response to the falling edge of
R/C and are enabled for external access of the data after
completion of the conversion. Figure 2 illustrates the timing
when conversion is initiated by a positive R/C pulse. In this
mode, the output data from the previous conversion is
enabled during the positive portion of R/C. A new conver-
sion is started on the falling edge of R/C, and the three-state
outputs return to the high impedance state until the next
occurrence of a high R/C pulse. Timing specifications for
stand-alone operation are listed in Table IIL.

Ac |‘_"’“—.l

~—tos

STATUS

._xc__.}
tis |-

SYMBOL PARAMETER MIN | TYP | MAX [UNITS
[ Low R/C Pulse Width 50 ns
tos STS Delay from R/IC 200 ns
tor Data Valid Atter R/C Low 25 ns
ts STS Delay After Data Valid | 300 400 | 1000 ns
| . High R/C Pulse Width 150 ns
toon Data Access Time 150 ns

TABLE III. Stand-Alone Mode Timing.

FULLY CONTROLLED OPERATION

Conversion Length

Conversion length (8-bit or 12-bit) is determined by the stat
of the A, input, which is latched upon receipt of a conver-
sion start transition (described below). If A, is latched high,
the conversion continues for 8 bits. The full 12-bit conver-
sion will occur if A, is low. If all 12 bits are read following
an 8-bit conversion the 3LSBs (DB0-DB2) will be low
(logic 0) and DB3 will be high (logic 1). A,
is latched because it is also involved in enabling the output
buffers. No other control inputs are latched.

CONVERSION START

The converter is commanded to initiate conversion by a
transition occurring on any of three logic inputs (CE, CS,
and R/C) as shown in Table II. Conversion is initiated by the
last of the three to reach the required state and thus all three
may be dynamically controlled. If necessary, all three may
change states simultaneously, and the nominal delay time is
the same regardless of which input actually starts conver-
sion. If it is desired that a particular input establish the actual
start of conversion, the other two should be stable a mini-
mum of 50ns prior to the transition of that input. Timing
relationships for start of conversion timing are illustrated in
Figure 3. The specifications for timing are contained in
Table IV,

OItNDﬂ -
Data Valid HighZ State Data Valid
DB11-DB0 2

FIGURE 1. R/C Pulse Low — Outputs Enabled After

Conversitons.
ac —  \
[ ’_l —tg
STATUS J IL
tooR ‘*tnnn-—
High- High-Z Stat
"2 et Ve i ad
DB11-DBO

FIGURE 2. R/C Puls¢ High — Outputs Enabled Only
While R/C is High.
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FIGURE 3. Conversion Cycle Timing.
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PARAMETER MIN TYP MAX UNITS

SY|

:

g

STS Delay from CE

CE Pulse Width

CS to CE Setup

CS Low During CE High

R to CE Setup

R/C Low During CE High

A, To CE Setup

A, Valid During CE high

Conversion Time, 12 Bit Cycle
8 Bit Cycle

15
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Access Time From CE
Data Valid After CE Low
Output Float Delay

CS to CE Setup

R/ to CE Setup

Aq to CE Setup

CS Valid After CE Low
R/C high After CE Low
A, Valid After CE Low
STS delay After Data Valid 100

NOTE: Spedifications are at + 25°C and measured at 50% level of transitions.

208 R
o g8
g
2223 R3AB2R

§goo{g
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TABLE IV. Timing Specifications

The STATUS output indicates the current state of the con-

verter by being in a high state only during conversion.

During this time the three state output buffers remain in a CcE N
high-impedance state, and- therefore data canriot be read tssn thses |em

during conversion. During this period additional transitions cs —BC_— 74—
of the three digital inputs which control conversion will be

ignored, so that conversion cannot be prematurely termi- tyar ...]

nated or restarted. However, if A, changes state after the RC / \
beginning of conversion, any additional start conversion |___ tern

transition will latch the new state of A, possibly resulting in Ao

an incorrect conversion length (8 bits vs 12 bits) for that X X
conversion. L_- o on ___I
READING OUTPUT DATA STATUS \

After conversion is initiated, the output data buffers remain s o

in a high-impedance state until the following four logic DB11-DEG High2 Data Vaikd
conditions are simultaneously met: R/C high, STATUS low, ._.m___.' i

CE high, and CS low, Upon satisfaction of these conditions -

the data lines are enabled according to the state of inputs
12/8 and A,,. See Figure 4 and Table IV for timing relation-
ships and specifications.

FIGURE 4. Read Cycle Timing.

The p herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN
assumes no responshility for the use of this information, and all use of such information shall be entirely at the user's own sisk. Prices and specifications are subject
to change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not
authorize or warrant any BURR-BROWN product for use in life support devices and/or syste
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