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AVAILABLE [N
DIE FORM

Microprocessor-Compatible
12-BIT DIGITAL-TO-ANALOG CONVERTER

FEATURES

o SINGLE INTEGRATED CIRCUIT CHIP

© MICROCOMPUTER INTERFACE: OOUBLE-BUFFERED
LATCH

o VOLTAGE QUTPUT: +10V, &5V, +10V
o MONOTORIGITY GUARANTEED OVER TEMPERATURE

e +1/2LSB MAXIMUM NONLINEARITY OVER
TEMPERATURE

o GUARANTEED SPECIFICATIONS AT 12V AND 15V
SUPPLIES

o TTL/5V CMOS-COMPATIBLE LOGIC INPUTS

DESCRIPTION

The DACSII] is a complete single-chip integrated
circuit microcomputer-compatible :2-bit digital-to-
analog converter. The chip includes a precision
voitage reference, microcomputer interface logic,
double-buffered latch, and a 12-bit D/A converter
with a voltage output amplifier. Fast current switches
and a laser-trimmed thin-film resistor network
provide a highly accurate and fast D/A converter.

Microcomputer interfacing is facilitated by a double-
buffered latch. The input latch is divided into three
4-bit nybbles to permit interfacing to 4-, 8-, 12- or
16-bit buses and to handle right- or left-justified
data, The 12-bit data in the input latches is trans-
ferred to the D/A latch to hold the output value.

Input gating logic is designed so that loading the last
nybble or byte of data can be accomplished simultan-
eously with the transfer of data (previously stored in
adjacent latches) from adjacent input latches to the
D/A latch. This feature avoids spurious analog
output values while using an interface technique that
saves computer instructions.

The DACSI1 is laser trimmed at the wafer level and
is specified to +1/4LSB maximum linearity error (B,
K, and S grades) at 25°C and *1/2LSB maximum
over the temperature range. All grades are guaranteed
monotonic over the specification temperature range.

The DACSI11 is available in six performance grades
and three package types, as well as offering environ-
mentally screened versions for enhanced reliability.
DACSI1J and K are specified over the temperature
range of 0°C to +70°C; DAC811A and B are specified
over —25°C to +85°C; DACBIIR and S are specified
over —55°C to +125°C. DAC811J and K are packaged
in a reliable 28-pin plastic DIP or plastic SOIC
package, while DAC8I1A, B, R, and S are available
in a 28-pin 0.6-inch wide dual-in-line hermetically-
sealed ceramic side-brazed package (H package).
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SPECIFICATIONS - . T-51-09-12

ELECTRICAL . . .
T = +25°C. £Vec = 12V or 15V unless otherwise noted. . R N N

MODEL DACS11AH, JP, JU DACS118H, KP, KU DAC$11RH DACHI1ISH
PARAMETER wn | e [ max | wn | e | wax | mw [rve [ wax | win | T | wax UNITS :
INPUT .
DIGITAL INPUT .
Resolution 12 . i . B .. Bits
Codes™ usB, BOB . . .
Digital Inputs Over Temperature Range™
Vm - +20 |- +15 . . * * M * vDC
Ve - 00 +0.8 ‘ . .- ‘ ‘ - . - - VDG
I, Vi= 2.1V - +10 . . . A
e, Vi= +0.4V 120 . . - * uA.
Digital interface Timing Over Temperature Range
twe, WA pulse width 50 . . T 8 nsec =
taw?, Nx and LDAG valid to end of WR 50 . . . nsec
tow, data valid to end of WR 80 . . . " “nsec :
tou, data valid hold ime [} . +10 . nsec ~
TRANSFER CHARACTERISTICS
ACCURACY
Linearity Error 174 | 12 /8 | 14 +1/4 | 12 /8 | V4 LSB R
Ditferential Linearity Error +2 +3/4 +1/4 2 £12 +3/4 +1/4 2 LsB
Gain Error™ +01 +0.2 - . * . . ¢ | %
Offset Error™® +0.05 | 2015 Lt . . . . * % of FSR™
Monotenicity Guaranteed . . . .
Power Supply Sensitivity, $Vec +0.001 | £0.003 . . : * * ¢ % of FSA/M%Vcc —
=Vee +0.002 | +0.006 . . . . M ‘ % of FSR/MVee v~
Voo +0.0005 | £0.0015 . ‘ . M * . % of FSR/%Voo w
DRIFT (over specification tamperature range) 1% o
Gain +10 +30 +10 +20 15 +30 +15 °| +30 ppmiC . <
Unipolar Offsat . +5 +10 15 +7 15 +10 35 *7 ppm of FSR/°C
Bipolar Zero s | 0 5 £7 15 | w0 +5 +7 | ppmotFsRrC [m
Linearity Error Over Tomperature Range +1/2 134 /4 *v2 12 +3/4 +1/4 +1/2 Lse
Monotonlcity Over Temperature Range - Guaranteed - . .
CONVERSION SPEED
SETTLING TIME™ (to within $0.01% of FSR of
final value; 2k} [oad)
For Full Scale Range Change, 20V Range 3 4 . . . . . * nsec
10V Range 3 4 . . . . . N wsec
For 1LSB Change at Major Carry™ 1 . . . psec
Slew Rate™ 8 12 . . . . . . V/usac
QUTPUT
ANALOG OUTPUT CD
Voltage Range (£Vec = 15V)™, Unipalar Oto +i0 . . . v m
Bipolar +5, +10 : . . v 11
Qufput Current 5 . . . mA l_
Output Impedance (at DC) 0.2 M . * Q
Short Circuit to Common Duration Indefinite . . . m
REFERENCE VOLTAGE wl
Voltage +82 | +83 | +e4 . . . . . . . . . v >
Source Current Available for External Loads +2.0 M . . mA z
Temparature Cosfficient +10 +30 +10 +20 0 +30 10 +20 ppm/C o
Short Circuit to Common Duration Indefinite . . .
POWER SUPPLY REQUIREMENTS o
Voltage, +Vec +11.4 +15 +16.5 . ‘ M M * - o * * vDC <
—Vee —114| =15 | -1es . . . . . . . . . VDG ~—
Voo +45.| +5 1 +55 . : . . : . : . . vDe Q
Current (no load), +Vec +16 +25 * : ' ’ ‘ : ‘ ‘ mA
—Veo 23 _a5 . . . . . . . . mA z
Voo +8 ) +15 * N : : : . . . mA @]
Potential at DCOM with Respect to ACOM™ 05 . . . v —
Power Dissipation 625 800 . . . . . . mw l—
TEMPERATURE AANGE <L
Specification: J, K 0 +70 . . °C |-
A.B -25 +85 . . °C z
RS ~85 +125 . . G I.I.I
Starage: J, K —60 +100 M - Llo}
A8.RS 65 150} - . . . . . e =
*Same as specification to immediate left. :
NOTES: (1) USB = Unipolar Straight Binary; BOB = Bipolar Offset Binary. (2) Refer to Logic input Compatibility section. (3) Adjustable to zero with externat m
trim potentionmeter. (4) Error atinput code 00046 for both unipolar and bipolar ranges. (5) FSR means Full Scale Range and Is 20V for the 110V range. (6) I_
Maximum represents the 3o limit. Not 100% tested for this parameter. (7)At the major carry, 7FFya to 800s and 8005 to 7FFse.  (8) Minimum supply voltage w
required for 10V output swing is £13.5V. Output swing for £11.4V suppliesis at least ~8Vto +8V. (9) The maximum voltage at which ACOM and DCOM may be Z
—

separated without affecting accuracy speciications. (10) Drift for the DACB811KU is identical to the JU grade on SOIC only, guaranteed.
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TIMING DIAGRAMS

L1E D IL?BLEH:S 0014380 kL l

[LGAD FIRST RANK FR?!DATA 8US; LTAC = 1}

(LOAD SECOND RANK FROM FIRST RANK; Ny, Nu. M =1
bw }
Wil oac
tow
08,,-DBs * LT A
— | tom
wa — Write Cycle #2
Write Cycle #1 o == /a8
MECHANICAL ABSOLUTE MAXIMUM RATINGS
oe - FVee teviiaiiiiiiiiiiiiicieiiasseissieaensanss 0t0H18Y
s 18 H Package Vec to ACOM o Oto-18v
Voo to DCOM ., . Oto+7v
Voo to ACOM .. e TV
. Pin numbers shown for ACOM to DCOM ... s B 44
S 1 reference only. Numbers Digital Inputs (pins 2-14, 16-19) o DCOM ......... —0.4Vto+18V
F__IL_ may not be marked on External Voitage Applied to 10V Range Resistor ........... 12V
A } REFOUT . iiiiiivnennnses 4aeseaea. . Indefinite short to ACOM
Externdl Voltage Applied to DAC Qutput ...¢...cve0.. 5t0+6V
l-N Power Dissipation ....evvvvirressecacaas vee 1000mW
¥ Lead Temparature, Soldering . ... ceeeeesess +300°C, 108
L ¢ Max Junction Temperature .......ciievvvvivernennas.. 165°C
4 -"’i Thermal Resistance, f.: Plastic DIP & SOIG . . 100°CrwW
CeramicDIP .,..0vverensnes. . B5°C/W
L —»iD Seating Plane ~» \/
—+1rH [} I —— ]
INCHES MILUIMETERS
oM [ MIN | MAX | MIN | MAX U Package
; ':32: 1:; 35';2 siz NOTE: Leads in true position
0 | 015 | 0zt 38 | 053 within 0.010” (0.25mm) R at MMC A
F | 005 | 060 | oss | 152 | atseatingplane. -
G | .iooBASIC | 2s4BAsic finnnonnonnonoal
H 036 | 064 .91 | 1.63 CASE: Ceramic, hermetic
J 008 | 012 | 020 | 0.30 MATING CONNECTOR: 2803MC
K 420 |_240 § 305 | 61 WEIGHT: 4.8gm (0.170z) (]
L 1600 BASIC 15.24 BASIC
M -] — [
N 025 060 o064 15 |
%iUUUUUUUUUUﬁﬁ_\
s P Package Fin 1 tentiier % \paverss
LU0 8 0 Y M Y
~ O
LATATATATATATATATAT AT AT) Hheot—a "l"" "
o
-ﬂ lr B L st
+Ghannnh L 1
LA RCUILUUTEERvTy |
Y R N L
INCHES MILLIMETERS
DIM | MIN_ | MAX | MIN | MAX | MILLIMETERS |
A | 1400 | 1460 | 3556 | 37.08 1 DIM | MIN_| Max
0530 | 0575 | 1346 | 1481 | NOTE: ) A 1778 | 1819
0169 J 0224 | 429 | 569 1 | gads In true position within .010" NOTE: Leads in trus position B 128 | 767
0015 § 0023 ] 033 | 058 | (o5 R at MMC at i within ,010" (.25mm) R at MMC c 238 | 277
0.0 058 ) 165 {.25mm) R a at seating plane. at seating plane. = YITITT
; 00613%0 HA:& 02’75; BAS'CN CASE:; Ceramic, hermetic Pin numbers shown for reference | G 1.27 BASIC
3 1000 Toots T 0% 38| MATING CONNEGCTOR: 2803MC only. Numbers may not be marked | H 058 | 097
K_ 10100 | 0136 | 254 | 345 | WEIGHT: 4.3gm (0.1502) on package. J 020 | 030
L | 0600BASIC | 15.24 BASIC L 10.11 | 1052
M| o°'c | 15°C | oG | 15°C M 50 TYP.
N Joos Joo22 | 046 | 056 N 000 | o030
Burr-Brown IC Data Book 6.1-92 B Vol. 33
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(inputs all “I's” and all “0's"). The DACBII linearity
error is specified at £1/4LSB (max) at +25°C for B, K,
and S grades and £1/2LSB (max) for A, J, and R grades.

Burr-Brown IC Data Book
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next. A DLE specification of 1/2LSB means that the
output step size can range from 1/2LSB to 3/2LSB when
the input changes from one state to the next. Monotoni-

Vol. 33

PIN NOMENCLATURE ' . T-51-09-12
—
PIN NAME FUNCTION PIN NAME FUNCTION ~
1 Voo Logic Supply, +5V 14 D, DATA, Bit5
2 WR WRITE, command signal to load latches. Logic 15 DCOM DIGITAL COMMON, Voo supply return
fow loads latches. . 16 Do _ DATA,BIit1,LSB
3 LDAC LOAD D/A CONVERTER, enables WR to load the 47 p, DATA, Bit 2
D/A latch. Logic low enables. ' : co ,
— — 18 D: DATA, Bit 3 :
4 Na NYBBLE A, enables WR to load input Iatch A (the .
most significant nybbte. Logic low enables. 19 D DATA, Bit 4
5 NG NYBBLE 8, enables WR to load input latch B. 20 Ve Analog Supply input, +15V or +12v
Logic low enables. 21 Ve Anatog Supply Input, —15V or —12V
6 Ne " NYBBLE C, enables WR to load input fatch C (the 22 GAINADJ Toexternally adjust gain
least significant nybble). Logic low enables. 23 ACOM ANALOG COMMON, +Veg supply return
7 Du DATA, Bit 12, MSB, positive true. . 24 Veu D/A converter voltage output
8 Dw DATA, Bit 11 25 10VRANGE Connect o pin 24 for 10V Range
9 Os DATA, Bit 10 26 sJ SUMMING JUNCTION of output amplifiar
10 De DATA, Bit 9 27 BPO BIPOLAR OFFSET. Connect to pin 28 for Bipolar
11 D DATA, Bit 8 R ; Operation
12 D¢ DATA, Bit7 28 REFOQUT 6.3V reference output
13 Ds DATA, Bit6
ORDERING INFORMATION
perat Linearity Error, Gain Drift -
Model Package Range max (+25°C) {ppm/°C) ™
DACB11JP Plastic DIP 0°Cto +70°C £1/2L8B 30 o
DACS11JU Plastic SOIC 0°Cto +70°C £1/2L88 30 Q
DAC811KP Plastic DIP 0°Cto +70°C £1/4LSB 20 <
DAC811KU Plastic SOIC 0°C 1o +70°C +1/4L.88 20 (=)
DACB11AH Ceramic DIP —25°C to +85°C £1/2LSB 30
DAC811AH/QM Ceramic DIP -25°C to +85°C +1/2LSB 30
DAC811BH Ceramic DIP -25°C to +85°C +1/4LSB 20
DAC811BH/QM Caramic DIP -25°C to +85°C +1/4LSB 20
DAC811RH Ceramic DIP —55°C to +125°C +1/2L58 30
DACB11RH/QM Ceramic DIP -55°C to +125°C +1/2L88 30
DACB11SH Ceramic DIP -55°C to +125°C +1/4LSB 20
DACSB11SH/QM Geramic DIP —55°C to +125°C 41/4L88 +1
BURN-IN SCREENING OPTION
See toxt for details, m
perat Linearity Error, Galn Drift, E
Model Package Range max (+25°C) {ppm/°C) |-
DAC811JP-8I Plastic DIP 0°Cto +70°C +1/2LSB 30 o
DACS811JU-BI Plastic SOIC 0°Cto +70°C +1/2L.58 30
DAC811KP-BI Plastic DIP 0°C to +70°C +1/4LSB 20 wl
DACS11KU-BI Plastic SOIC 0°C ta +70°C £1/4LSB 20 . >
NOTE: (1) Or equivalent combination of time and temperature. %
DlSCUSS|ON OF DIGITAL INPUT] ANALQG OUTPUT =
SPECIFICATIONS uss o e a
Unipolar Bipolar Binary
MSB LSB Straight Ofiset Two's
INPUT CODES } { Binary Binary Complement %
The DACS11 accepts positive true binary input codes. 111111111111 [+Full Scale +Full Scale | —1LSB -~
DACS11 may be connected by the user for any one of the 100000000000 |+1/2 Full Scale Zero —Full Scale
following codes: USB (unipolar straight binary), BOB 011111111111 | 1/2 Full Scale —t LSB | —1LSB +Full Scale IS
(bipolar offset binary) or, using an external inverter on 000000000000 | Zero —Full Scale | Zero >
the MSB line, BTC (binary two’s complement). See *Invert the MSB of the BOB code with external inverter to obtain BTC LU
Table 1. code. E
TABLE I Digital Input Codes. -
LINEARITY ERROR . o
Linearity Error as used in D/A converter specifications ~  DIFFERENTIAL LINEARITY ERROR =
by Burr-Brown is the deviation of the analog output Differential Linearity Error (DLE) is the deviation from 2]
from a straight line drawn between the end points a ILSB output change from one adjacent state to the Z
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city requires that DLE be less than ILSB over the
temperature range of interest.

MONOTONICITY

A D/A converter is monotonic if the output either
increases or remains the same for increasing digital
inputs. All grades of DAC81! are monotonic over their
specification temperature range.

DRIFT

Gain drift is a measure of the change in the full scale
range output over the specification temperature range.
Drift is expressed in parts per million per degree centi-
grade (ppm/°C). Gain drift is established by testing the
full scale range value (e.g., +FS minus —FS) at high
temperature, +25°C, and low temperature; calculating
the error with respect to the +25°C value and dividing
by the temperature change.

Unipolar offset drift is a measure of the change in output
with all 0's on the input over the specification tempera-
ture range. Offset is measured at high temperature,
+25°C, and low temperature. The maximum change in
offset referred to the +25°C value divided by the temper-
ature change is the offset drift. It is expressed in parts per
million of full scale range per degree centigrade (ppm of
FSR/°C).

Bipolar zero drift is measured at a digital input of 8004,
the code that gives zero volts output for bipolar opera-
tion.

SETTLING TIME

Settling Time is the total time (including slew time) for-

the output to settle within an error band around its final
value after a change in input. Three settling times are
specified to £0.01% of Full Scale Range (FSR): two for
maximum full scale range changes of 20V and 10V, and
one for a ILSB change, The 1LSB change is measured at
the major carry (7FFis to 80046 and 800 to 7FF)g), the
input transition at which worst-case settling time occurs.

REFERENCE SUPPLY

DACSI1 contains an on-chip 6.3V reference. This voltage
(pin 28) has a tolerance of £0.1V. The reference output
may be used to drive external loads, sourcing at least
2.0mA. This current should be constant for best perfor-
mance of the D/A converter.

POWER SUPPLY SENSITIVITY

Power Supply Sensitivity is a measure of the effect of a
power supply change on the D/A converter output. It is
defined as a percent of FSR output change per percent
of change in either the positive, negative, or logic supply
voltages about the nominal voltages. Figure | shows
typical power supply rejection versus power supply
ripple frequency.

BURN-IN SCREENING

Burn-in screening is an option available for the plastic-
DIP and plastic-SOIC package versions of the DAC8!11,
Burn-in duration is 160 hours at 85°C (or equivalent
combination of time and temperature).

Burr-Brown IC Data Book

6.1-94

Bi73130s oowwasa 7

All units are tested after burn-in to ensure that grade
specifications are met, To order burn-in, add “-BI" to the

base model number. - T-51...09..12
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FIGURE 1. Power Supply Rejection versus Power
Supply Ripple Frequency.

/QM SCREENING

Burr-Brown /QM models are environmentally screened
versions of our ceramic-package versions of Model
DACSI1, designed to provide enhanced reliability. The
screening, tabulated below, is performed to selected
methods of MIL-STD-883. Reference to these methods
provides a convenient method of communicating the

- screening levels and basic procedures employed; it does

not imply conformance to any other military standards
or to any methods of MIL-STD-883 other than those
specified below. Burr-Brown’s detailed procedures may
very slightly, model-to-model from those in MIL-STD-
883,

SCREENING FLOW FOR DACS811/QM

MIL-STD-883

Screen Method Conditlon
Internal Visuat 2010 B
High Temperature Storage 1008 C (150°C, 24Hr)

{Stabilization Bake)
Temperature Cycling 1010 [+
Burn-in 1015 B (160h at 125°C)
Constant Acceleration 2001 E
Hermeticity: Fine Leak 1014 AlorA2
Gross Leak 1014 c

External Visual 2009

OPERATION

DACS8II is a complete single IC chip 12-bit D/A conver-
ter. The chip contains a 12-bit D/A converter, voltage
reference, output amplifier, and microcomputer-compa-
tible input logic as shown in Figure 2.

Vol. 33
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FIGURE 2. DACSII Block Diagram,

INTERFACE LOGIC

Input latches A, B, and C hold data temporarily while a
complete 12-bit word is assembled before loading into
the D/A register. This double-buffered organization
prevents the generation of spurious analog output values.

The D/A latch is controlled by LDAC and WR, LDAC
and WR are internally NORed so that the latches
transmit data to the D/A switches when both LDAC
and WR are at logic “0". When either LDAC or WR are

Each register is independently addressable. i :
These input latches are controlled by Na, Na, Nc and T L ruLL soae ‘,,'-L RANGE OF ©
WR. Na, Na, and N¢ are internally NORed withEi so 5 Mgr Rtts GAIN AD!. 2
that the inpl_lt_latches transmit data when both N (or £ = ot a
Ng, Nc) and WR are at logic “0™. When either N4 (or N, b SDlaLars LN
Nc) or WR go to logic “1" the input data is latched into 2 awceor = [0S0 2 ol an,
the input registers and held until both N4 (or N, Nc¢) =< QFFSETADJ. o ;5’ ROTATES
and WR go to logic “0" s L _l [* THELIE /L A8

TRANSLATES .f_-

adjust the Offset potentiometer for zero output. For
bipolar (BOB, BTC) configurations, apply the digital
input code that should produce the maximum negative
output voltage and adjust the Offset potentiometer for
minus full scale voltage. Example: If the Full Scale
Range is connected for 20V, the maximum negative
output voltage is —10V. See Table IIl for corresponding

0 codes.
L]
o=D 120 A LT : GAIN ADJUSTMENT
h TTTT TUEL LI ] om For either unipolar or bipolar configurations, apply the
lelbcliniiah E_Z" . @'"“ digital input that should give the maximum positive
| ey | fas voltage output. Adjust the Gain potentiometer for this
e -
| =T ‘C:). positive full scale voltage. See Table III for positive full
NF T

scale voltages.

+12V OPERATION

The DACSI is fully specified for operation on 12V
power supplies. However, in order for the output to
swing to 10V, the power supplies must be £13.5V or
greater. When operating with 212V supplies, the output

THE LINE DIGITAL INPUT

at logic “1", the data is latched in the D/A latch and held ‘@
until LDAC and WR go to logic “0™ oFULL L wl
All latches are level-triggered. Data present when the SCALE /5 2::‘:::; =
control signals are logic “0” will enter the latch. When 5 wst | T ) 1 of
any one of the control signals returns to logic “1" the £ FULLSMLE BN gy, i
data is latched. A truth table for all latches is given in - ALL BITS RANGE | 2¥ ROTATES >
Table I1. § LOGIC O \H——n-vr-—,‘- Ry THELIE g
(L
- /8
TABLE II, DACSII Interface Logic Truth Table. RANGE OF :mlekrn Y v rliaog'l‘l!ﬂs ALL 8T8 o
WR|N: Na NcIDAC OPERATION OFF:::‘:;:AN' ./ ::::L - Loaic 1 s
T |[X X X X |NoOperation TRANSLATES 7 U SOME gerger (-
oo t 1 1 | Enables Input Latch 4MSB's THE LINE T DIGITALINPUT =z
L] 1 0 1 1 | Enables Input Latch 4 Middle Bits o
0 {1 1 0 1 |EnablesinputlatchdLSB's FIGURE 4. Relationship of Offset and Gain Adjustments —
0|1 t 1 0 |toadsD/ALatch From Input Latches for a Bipolar D/A Converter. =
0 [] 0 0 0 ] All Latches Trangparent ﬁ
“X" = Don't Care. TABLE IIIL Digital Input/Analog Output, Vcc = %15V, =
ANALOG OUTPUT VOLTAGE w
G,AIN AND OFFSET ADJUSTM_ENTS_ DIGITAL INPUT 0to +10V 15V 10V =
Figures 3 and 4 iilustrate the relationship of Offset and 2Bl - -
. . . . -Bit Resolution
Gain adjustments to unipolar and bipolar D/A converter MSB  LSB o
output. | | Jo
HiInm +9.9976V +4.9978V +8.9951V (7} ]
100000000000 +5.0000V 0.0000V 0.0000V s
OFFSET ADJUSTMENT ot1111111111 +4.9976V ~0.0024V —0.0049V E
For unipolar (USB) configurations, apply the digital 000000000000 0.0000v | -6.0000v ( —10.0000V
input code that should produce zero voltage output and 158 Salild 2uny il
Burr-Brown IC Data Book 6.1-95 Vol. 33

FIGURE 3.Relationship of Offset and Gain Adjustments
for a Unipolar D/A Converter
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swing should be restricted to £8V in order to meet
specifications.

LOGIC INPUT COMPATIBILITY

The DACSIL digital inputs are TTL, LSTTL, and
54/74HC CMOS-compatible over the operating range of
Vop. The input switching threshold remains at the TTL
threshold over the supply range.

The logic input current over temperature is low enough to
permit driving the DACBII directly from the outputs of
4000B and 54/74C CMOS devices.

INSTALLATION

POWER SUPPLY CONNECTIONS

Decoupling: For optimum performance and noise rejec-
tion, power supply decoupling capacitors should be
added as shown in the Connection Diagram, Figure 5.

GOMNECT FOR BIPOLAR OPERATION
vBD _v
O——(1 Voo Q Ve
¥ 2 BPO
= (3 SUMMING j:mm 10
14F JUNCTION OFESET S 100KQ
4 ADJUST
5 Vour —O+Vec
GAIN
8 ACOM 3.9MQ ADJUST
21ka T
17 GAIN ADJUST AN 2100ka
[] —Vee O-Vec
9 +Vee QtVec
D ot
1 T Jwr
AN
12 ==
i3
14 oceM
=

FIGURE 5. Power Supply, Gain, and Offset
Potentiometer Connections.

These capacitors (1uF tantalum recommended) should
be located close to the DACSII.

The DACSII features separate digital and analog power
supply returns to permit optimum connections for low
noise and high speed performance. The Analog Common
(pin 23) and Digital Common (pin 15) should be connec-
ted together at one point. Separate returns minimize
current flow in low level signal paths if properly connec-
ted. Logic return currents are not added into the analog
signal return path. A 10.5V difference between ACOM
and DCOM is permitted for specified operation. High
frequency noise on DCOM with respect to ACOM may
permit noise to be coupled through to the analog output,
therefore, some caution is required in applying these
common connections.

Burr-Brown IC Data Book
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The Analog Common is the high quality return for the
D/ A converter and shbuld be connected directly to the
analog reference point of the system. The load driven by
the output amplifier should be returned to the Analog
Common, ‘

EXTERNAL OFFSET AND GAIN ADJUSTMENT

Offset and Gain may be trimmed by installing external
Offset and Gain potentiometers. Connect these poten-
tiometers as shown in Figure 5. TCR of the potenti-
ometers should be 100 ppm/°C or less. The 1.0MQ and
3.9MQ resistors (20% carbon or better) should be located
close to the DACBII to prevent noise pickup. If it is not
convenient to use these high value resistors, an equivalent
“T* network, as shown in Figure 6, may be substituted in
each case. The Gain Adjust (pin 22) is a high impedance
point and a 0.001xF to 0.01¢F ceramic capacitor should
be connected from this pin to Analog Common to
reduce noise pickup in all applications, including those
not'employing external gain adjustment.

_ 100k
1.0M0 T T 100k
- 12
180k = 1800

o—wW—0 =
3gMa
. 10k

FIGURE 6. Equivalent Resistances.

OUTPUT RANGE CONNECTIONS

Internal scaling resistors provided in the DAC811 may be
connected to produce bipolar output voltage ranges of
+10V and 3-5V or unipolar output voltage range of 0 to
+10V. The 20V range (+10V bipolar range) is internally
connected. Refer to Figure 7. Connections for the output
ranges are listed in Table IV.
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VOLTAGE REFERENCE  fove OFFSET
SUMMING
%) JuNcTion
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it
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RESISTOR TBLERANCES £25%

6.1-96

FIGURE 7. Output Amplifier Voltage Range Scalmg
Circuit.
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Table IV. Output Range Connections.

Qutput Digital Connect Connect

Range tnput Codes Pin 25 To Rin 27 To
0to +10V use 24 23
5V 808 or BTC 24 28
+10V BOB or BTC NC 26

APPLICATIONS

MICROCOMPUTER BUS INTERFACING

The DACSI1 interface logic allows easy interface micro-
computer bus structures. The control signal WR is
derived from external device select logic and the I/O
Write or Memory Write (depending upon the system
design) signals from the microcomputer.

The latch enable lines Na, N5, Nc and LDAC determine
which of the latches are enabled. It is permissible to
enable two or more latches simultaneously as shown in
some of the following examples.

The double-buffered latch permits data to be loaded
into the input latches of several DACS8H’s and later
strobed into the D/A latch of all D/A’s simultaneously
updating all analog outputs. All the interface schemes
shown below use a base address decoder. If blocks of
memory are unused, the base address decoder can be
simplified or eliminated altogether. For instance if half
the memory space is unused, address line Ajs of the
microcomputer can be used as the chip select control.

4-BIT INTERFACE

An interface to a 4-bit microcomputer is shown in Figure
8. Each DACSII occupies four address locations.
A 7418139 provides the two to four decoder and selects
these with the base address. Memory Write (WR) of the

DBg

1]:r4

MICROCOMPUTER
=)
2
g

BASE
ADORESS
DECOOER

/27415139

FIGURE 8. Addressing and Control for 4-Bit
Microcomputer Interface.
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microcomputer is connected directly to the WR pin of
the DACSI11. A 8205 decoder is an alternative device to
use instead of the 74LS139.

8-BIT INTERFACE

The control logic of DACS811 permits interfacing to
right- or left-justified data formats illustrated in Figure
9. When a 12-bit D/A converter is loaded from an 8-bit

CL T olelols] EEle=l=lalolx=]

2 REghe-Jusiified

fouJowu]osoaforJoefosJou] [osfoeJosJoo[ =] x| «]x]

b Cet-ustilied

FIGURE 9. 12-Bit Data Formats for 8-Bit Systems.

bus, two bytes of data are required. Figures 10 and il
show an addressing scheme for right-justified and left-
justified data respectively. The base address is decoded
from the high-order address bits. Ao and A, address the
appropriate latches. Note that adjacent addresses are
used. For the right-justified case X10;s loads the 8 LSB’s
and XO0lys loads the 4dMSB’s and simultaneously transfers
input latch data to the D/A latch. Addresses X005 and
Xll;6 are not used. - :
Left-justified data is handled in a similar manner, shown
in Figure 11, The DACSII still occupies two adjacent
locations in the microcomputer’s memory map.

INTERFACING MULTIPLE DAC811's

IN 8-BIT SYSTEMS

Many applications require that the outputs of several
D/A converters be updated simultaneously such as

082

MICROCOMPUTER
g

BASE
AOORESS
DECODER

FIGURE 10. Right-Justified Data Bus Interface.
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automatic test systems. The interface shown in Figure 12 ] .
uses a 74L.S138 decoder to decode a set of eight adjacent —_ —
addresses to load the input latches of four DACSII’s. WR LLR
The example shows a right-justified data format. ',"l;cmca“
A ninth address using A; causes all DACSIIs to be s c8 w 0
updated simultancously. If a particular DACSII is BASE | | T
always loaded last, for instance, D/A #4, A; is not Ad——1 ADDRESS e
needed, thus saving 8 address spaces for other uses. DECODER WR
Incorporate Aj; into the Base Address Decoder, remove 0Ae
the inverter, connect the common LDAC line to N¢ of 3 —{ 4G Doacan
D/A #4, and connect G1 of the 74LS138 to +5V. A . ® iw @
s {6 Y0 Ty
e T
<" 12 |
E () 2 |
= 8 12
7] g 3 I
081 g —1 :
082 g Ys|10 |
083 }
t
084 9 1
[N e o I
= A 2 ™ I
& 085 \ 8 1 .
'5 i I A ——
§ DACATS ko W
§ ADORESS BUS QPEAATION ime
8 Aafa ] ] b | 1% oacan
= 09 o | o|LoADaLsa oA -
9 1 OAD & MSB - D’A 2t HB
Hesenses ) Hlg
9 | LOAD 8 MSB - O/A 23 sy
1 OAD 4 M5B - D/A &
1 [] QAG B MSHB - /A 1
1 1 1 QAD 4 MSB - D/A
X | X | X |LOADOQ/A LATCH - ALL D‘A
FIGURE 12. Interfacing Multiple DAC 811 to
an 8-Bit Bus.
—
12- AND 16-BIT MICROCOMPUTER INTERFACE
For this application the input latch enable lines, Na, Ng,

FIGURE 11, Left-Justified Data Bus Interface. Ne are tied low, causing the latches to be transparent.
The D/A latch, and therefore DAC 811, is selected by the
address decoder and strobed by WR.
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