DAC-888

BYTEDAC® 8-BIT HIGH-SPEED “MICROPROCESSOR COMPATIBLE"

Precision Monolithics Inc.

MULTIPLYING D/A CONVERTER

FEATURES
e B-Bit Level Triggered Latch
e 8-Bit uP Compatible
e Easily Interfaced to All 8-Bit Processors
e TTL Logic Compatible
e CE and WR Inputs
e High Output Impedance and Compliance
e Proven DAC-08 Analog Flexibility and Reliability
e Nonlinearity to +0.1% Max
e Low Power Disslpatlon ..................... 134mW
® Avail Form
NG INF
0 19

* FmdewcesprocessedmtctalcomphancetoMlL Wd
number. Consult factory for 883 data sheet.

t  Burn-in is available on commercial and industrial temperature range
CerDIP, plastic DIP, and TO-can packages. For ordering information,
1990/91 Data Book, Section 2.

C

GENERAL DESCRIPTION

The BYTEDAC® DAC-888 is a buffered 8-bit digital-to-
analog converter designed specifically for 8-bit bus oriented
systems. The data inputs are connected to level-triggered
latches. Two active-low control pins are provided for ease of
interface to virtually all available microprocessors. The

FUNCTIONAL DIAGRAM

latches may also be operated in a transparent mode by
holding both control pins low. Additionally, the DAC-888 has
a data hold time requirement of zero nanoseconds.

The Analog section consists of a “Field-Proven” DAC-08 D/A
Converter. Monotonic multiplying performance is attained
over a wide 20 to 1 reference current range. Matching to
within 1 LSB between reference and full-scale currents
eliminates full-scale adjustment in most applications.

DAC-888 applications include graphic display drivers, high-
speed modems, A/D converters, programmable waveform
generators and power supplies, analog meter drivers, audio
encoders and programmable attenuators; and other applica-
tions where low cost, high speed and buffered flexibility are
required.
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ABSOLUTE MAXIMUM RATINGS

Operating Temperature Range.......................

Junction Temperature (T)
Storage Temperature... .
Lead Temperature {Soidenng 60 sec]
V+ Supply to V- Supply
Logic Inputs

Analog Current QUtpULS .......coceveiiiiiennnn.
= ' 000 NS TSP B T

Reference Inputs (V. ,

ELECTRICAL CHARACTERISTICS at V+ = +5V, V- =

 DAC-888 BYTEDAC™ 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE" MULTIPLYING D/A CONVERTER

Reference Input Differential Voltage

' 'REF

DAC-888E/F. Output characteristics refer to both |, and l557.

~25°C 10 +85°C VT OO ° |-
... =65°C to +150°C Reference Input Current ..............cce.e.. 5mA
. —65°C to +150°C
" 200°C PACKAGE TYPE 8, (Note 2) 8¢ UNITS
....................... 18.1V 18-Pin Hermetic DIP (X) 79 11 °C/W
................ 0V to 5.5V NOTES:
_______________________ -5mA 1. Absolute ratings apply to both DICE and packaged parts, unless otherwise
V-to V4 eed.
2. e is specified for worst case mounting conditions, i.e. 9 is specified for
dewce in socket for CerDIP package.
=12V, I = 2mA, unless otherwise noted. T, = +25°C to +85°C apply for

SYMBOL

Output Voltage
Compliance

Change -

DAC-888E
CONDITIONS MIN  TYP  MAX
ke . :
a8 A
-0
£ 50

DAC-888F
MIN TYP MAX UNITS
8 2 Bits
_ -8 - _ _ Bits .
g — 2019 ,;F"s_'
= 10 - 80 ppm/® c

1 3 uh
— +0.0003 +0.01 %_\I,_bf"u_\'u'
+0.0002 001 %Alpg/%AV-
12 16
. mA
— 6 9
- 134 190 mw
- 0.8
o v
£
2 10
uh

QOutput Impedance Rout
Vger ~ 10.000V
Full Range Current leR Ry Ryg= 5.000k(}
Ta=25°C
Full Range
oty lems leria = leRis = i)
Zero-Scale Current lzg 0.2
Qutput Current
leg | 3mA 21 2.9
Range FSR REF b
Reference Bias | " 3
Current 8
" PSSlgg V+ = 45V 1o 55V — +0.0003 0.0
Power Supply ) )
PSSlgg v 10.8V to - 13.2V — =0.0002 0.m
Sensitivity
lpee = 1TMA
Fower Supply I+ : ek — 12 16
Currem I RS — 6 9
Power Dlsmpfitlon Pa lper = 2mMA e 134 190
Logic Input Levels
Logic Input "0 Vi - 0.8
Logic Input 1 Vig 2 —
Logic Input Current
Logic Input 07 Iy Vi OV E 2 10
Logic Input 1 Iy Vin 525V 01 1

NOTE: Guaranteed by design

01 1
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DAC-888 BYTEDAC® 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE™ MULTIPLYING D/A CONVERTER

ELECTRICAL CHARACTERISTICS — A.C. PARAMETERS Vg = +5V, 12V, Iggr = 2mA, Ty = 25°C.

DAC-88BE DAC-888F
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN  TYP  MAX UNITS

From CE & WR Ns-qalwe Level
Settling Time tg to +1/2LSB, All Bits Switched - 300 400 - 300 400 ns
ON or OFF {See note)

Reference Input

P dl/dt |See Note) 4 8 - 4 8 - mA/us
_Dat_alnput Setup Time tps (See note) _ 150 = - 150 — - ns
Eta Inpul Hol(;_Time ton . |See notel - ) 10 o — 10 = ns
Chlp Enablemee Pulse Width . tenw ISee note) - 250 = = 250 — - ns

NOTE: Guaranteed by design.

oAc-s{m\Rstp ION

SYMBO / DESCRIP1)I0

B;is assuqned as the MSB PINS 1-8

input terminal. PIN 1?

eNsor to/Wr]'te data to the DAC. PIN 16

lout * Tour CUHRENTOUTPU . fohich when adie o/./l;s [~ PINS 13-14

UHEF. Vaer- VOLTAGE REFERENCE — Differentia e ncgalwe p(}ént% J t/po}ar input ant{aMﬁ: -
COMP COMPENSA: ION — The reference amplifier frequcncy ow mln
FUNCTIONAL DIAGRAM AND TIMING DIAGRAM FOR 8-BIT OPERA L
TO 8-BIT DATA BUS U 3
‘DB7 DBg DBs DB4 DB3 DBz DB DBy DATA
o 0 © 0 0 0o o O INPUT P
i1a Is Tai T 16 15 T DATA VALID
rﬂ'— ton —1—‘

PINS 10-11

PIN 12

CONTROL & LATCHES

: € 2 | |
2500k |

540 A 15 -

1
+5.000V O—AAA VREF* lout '4—0|0UT

L P S 7727222722722}

e
S

2.6k} 12 15 9 18 NOTE: IF INPUT DATA CHANGES AFTER (WR » CE) LOW AND BEFORE (WR » CE)
0.01uF HIGH g5 . lgyt/lgut WILL CHANGE. THE LAST DATABEFORE | (WR « CE) HIGH
1 — | 1 tgs| WILL BE LATCHED PROVIDED DATA VALID 1S HELD FOR (tgs win ~ tom
= fe) == Q )
12v +5V pe

OPERATION TABLE

'CE  WR OUTPUT

| X NO CHANGE
o I NO CHANGE
O O UPDATE LATCHES 'TRANSF.’AA-E-I\_.ITu.

DIGITAL-TO-ANALOG CONVERTERS

11-103 7/89, Rev. B



DAC-888 BY TEDAC® 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE" MULTIPLYING D/A CONVERTER

DICE CHARACTERISTICS

2. DB6 11. VRege ()
3. DBS 12. COMP
4. DB4 13. oyt

5. DB3 14. oyt

6. DB2 15. V-

7. DB1 16. WR

8. DBO (LSB) 17. CE

9. GROUND 18. V4

For additional DICE ordering information,
refer to 1990/91 Data Book, Section 2.

e

DIE SIZE 0.141 % 0.127 inch, 17, 907 sq. mils
(3.58 x 3.23 mm, 11.56 sq. mm)

WAE STLIMITS at Vg=+5, -12V, Iggr = 2mA, Ta = 25°C, unless otherwise noted. Output characteristics refer to both
I
FTNN
DAC-888N DAC-888G
AMETER . LiMIT LIMIT UNITS

s\lution 8 Bits MIN

Mon 8 Bits MIN

Nonlinearity +0.19 %FS MAX

Output Voltage
Compliance

V MAX

Rour = 20M(

Vigr = 10.000V

Full Range Current leR1a Ry Ry = 5.000k1
Ta=25°C
Full Range Symmetry leRs ler1a-ER1a
Zero-Scale Current Iz 2
Qutput Current Range lesi lqgr = 3mA 21
Reference Bias Current g -3
Power Supply PSSigg. V+ = 4.5V to 5.5V +0.01 £0.01 %A pg/Y%AVH MAX
Sensitivity PSSleg V- =-10.8V to - 13.2V, lgge = TMA +0.01 2001 %A/ pg/%AV- MAX
Power 5 | 1+ 16 16
NERIUERY Iner = 2MA mA MAX
Current I 9 9
Power Dissipation Py lger = 2mA 190 190 mW MAX
Logic Input Levels
Logic Input 0" Vi 0.8 0.8 V MAX
Logic Input “1" Vin 2 2 V MIN
! v ov 10 10
Logic Input Current i L wA MAX
lin Vi = 5.25V 1 1

NOTE:
Electrical tests are performed at wafer probe to the limits shown. Due to variations in assembly methods and normal yield loss, yield after packaging is not
guaranteed for standard product dice. Consult factory to negotiate specifications based on dice lot qualification through sample lot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS V+ = +5V, 12V, Iggr = 2mA, T = 25°C, unless otherwise noted.

DAC-888
PARAMETER SYMBOL CONDITIONS TYPICAL UNITS
Reference Input Slew Rate dl/dt 8.0 mA/us
; ; From CE Negative Edge to + 1/2 LSB,
Settl T t
cHingme 3 All bits Switched ON or OFF 300 ns
Data Input Setup Time tog 100 ns
Data Input Hold Time Lom 0 ns
Chip Enable
terin 200 ns

Write Pulse Width

11106 7/89, Rev. B



D ~ DAC-888 BYTEDAC® 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE" MULTIPLYING D/A CONVERTER

ITAL INFORMATION

BYTEDAC®™ DAC-888 is a monolithic microprocessor
patible D/A converter consisting of an 8-bit level
jered latch, control circuitry and one 8-bit multiplying
converterhoused inan 18-pin dualinline package (DIP .

DAC-888 accepts 8-bit binary bytes at the data inputs.
2 access is accomplished when WR and CE are low.
ing the low state of CE and WR, the latches are trans-
nt, therefore, data should be valid from 100ns prior to WR
"CE low until CE or WR high. When CE or WR goes high,
data stored in the latches will hold the selected output
finitely.

ALOG INFORMATION

or may vary from nearly 0 to +4.0mA. The full range output
currrent is a linear function of the reference current and is

given by:
255
IFR = 526 < |REF Where lgr = 110

In positive reference applications, an external positive refer-

ence voltage current flows through Ryginto the Vggg 4 ter-
minal of the reference amplifier. Alternatively, a negative
reference may be applied to Vrer,-; reference current flows
from ground through Ryginto Vrer(+ as in the positive refer-
ence case. This negative reference connection has the
advantage of a very highimpedance presented atpin 11. The
voltage at pin 10 is equal to and tracks the voltage at pin 11
due to the high gain of the internal reference amplifier. Ry,

i

1C POSITWE’H'EFEQENCE OPERATION inominally equal to Rg) is used to cancel bias currenterrors;
Ry; may be eliminated with only a minor increase in error.
MSB
bB7 D¥e c‘fs For most applications the tight relationship between Iggrand
[N Iep will eliminate the need for trimming Igge. If required,
/ / full-scale trimming may be accomplished by adjusting the
Y 9% 1p0rby using a potentiometer for Ryg. Animproved
@ chninoL & Latche fullpseale trimming which eliminates potentio-
O—-=0r—1WRh
R BASIC NEGAFIVE REFERE TION
REF 8 e
R10 o~
5.000V 10,
REF VREF+ louT e t// mMSB LS
DB7 DBg DBg DBz DB DBg
e n v e (& L B 29
REF— lout — 1 3 |4 6 |7 |8
O louT
COMP V-  GND v+ \7
12 15 2 |18 0—017—3
R11 0.01uF | 0.1uF 0.1uF
’_1 16 CONTROL & LATCHES
1 7 o e
T - o ="
DR FIXED REFERENCE, TTL OPERATION TYPICAL Ifp = VREF 255 RREF 8
/ALUES ARE: R~ Rrer " 256 f119. %0 i | 'Y 5i0uT
lREF = 2.5000k lout + louT = IFR IMA' Ratd
111 = RREF FOR ALL LOGIC STATES = DAC
A 2 T——— s
~VREF O— A gg:lr’ V-  GND I\?:JT ~-oTout
FERENCE AMPLIFIER SET-UP 12 T E] 18
) lpy = —VREF , 265 & 6 = &
> DAC-888 is a multiplying D/A converter in which the FREE D6
: g MOTE: RREF SETS Ips: A1115 FOR BIAS CURRENT CANCELLATION
put current is the product of a digital number and the AND IS EQUAL TO Rpgp-
ut reference current. The reference current may be fixed
SIC UNIPOLAR NEGATIVE OPERATION
M5B LSE
DB7 DBg DBs DB4 DB3 DB2 DBy DB
Q Q Qo Q
1 2 3 4 5 [ 7 B8
17 p— —
O—oOo+—— CE DB7 DBE DBS DB4 DB3 DB2 DB1 DBO IgmA IgmA Ep Ep
16 = SORIROEE CATCHES FULL-SCALE o1 1 1 1.992 0000 -4.980 0.000
O—of—— WA FULL-SCALE -1LSB 1 1 1 1 1 1 1 0 1984 0.008 -4.960 -0.020
. .
’1’3 QuY HALF-SCALE+1LSB 1 0 0 0 0 O 0 1 1008 0984 -2520 -2.460
0 2 500k HALF-SCALE 1 0 [1] 0 0 [ 0 0 1.000 0992 -2.500 -2.480
EF = O VREF* out v HALF-SCALE -1 LSB 0 1 1 1 1 1 1 1 0992 1.000 -2.480 -2.500
iy 14 it o T o L S i O s i :
DAC = ZERO-SCALE +1LSB 0 0 v o] 0 4] 0 1 0008 1984 -0020 4960
11 VREF Tout 13 2,500k ZERO-SCALE 0 0 1] o] 0 [4] 0 0 0000 1992 -0000 -4980
SRR vaRm o L ) 2L 2 & e gl S
J)u 15 9 18 EQuT
= o)

DIGITAL-TO-ANALOG CONVERTERS ‘
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D

RECOMMENDED FULL-SCALE ADJUSTMENT CIRCUIT

M5B L5R
DB DBg DB DBg DB3 DB DEy DR
Q o o
1 2 3 4 5 G r i}
17 i
o0 CE
i CONTROL & LATCHES
o———o——WR
R10
LOW T.C. 8
IREF* = 2mA 4.5k 10 14

+5,000V VREF+ lout —0
HEF
DAC
=1v 1 VREF Tout 13
50k 1 5
eOT I COMP V- GND v+
APPROX 5k 12 15 9 18
m s = 6

Using lower values
power supply currentand increa

The reference amplifier must be compensated by using a
capacitor from pin 12 to V-. For fixed reference operation a
0.01uF capacitor is recommended. For variable reference
applications, see “Reference Amplifier Compensation for
Multiplying Applications™ section.

REFERENCE AMPLIFIER COMPENSATION FOR
MULTIPLYING APPLICATIONS

AC reference applications will require the reference ampli-
fier to be compensated using a capacitor from pin 12 to V—.
The value of this capacitor depends on the impedance pres-
ented to pin 10 (see Table 1.

ACCOMMODATING BIPOLAR REFERENCES

DAC-888 BYTEDAC® 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE" MULTIPLYING D/A CONVERTER

TABLE 1. REFERENCE AMPLIFIER COMPENSATION
REF. INPUT RESISTANCE SUGGESTED C¢

1k} 15pF
2.5k() 37pF
5k} 75pF

NOTE: A 0.01uF capacitor is suggested for fixed references

For fastest response to a pulse, low values of Ryg, enabling
small C¢ values, should be used. If pin 10 is driven by a high
current source, none of the above values will suffice and the
amplifier must be heavily compensated which will decrease
overall bandwidth and slew rate. For Ryg = 1k{l and C¢ =
15pF, the reference amplifier slews at 4mA/us, enabling a
transition from Iggp = 0 to |ger = 2mA in 500ns (see Figure,
pulsed reference operation).

Bipolar references may be accommodated by offsetting Vpep
or pin 11, as shown in Figure below. The negative common-
mode range of the reference amplifier is given by Vepm = V-
plus (lger X 1k{ plus 2.5V. The positive common-mode
range is V+ less 1.5V.

When a DC reference is used, areference bypass capacitoris
rebgmmended. A 5.0V TTL Logic supply is not recom-

outputwhena“1"i
countincreases, the sink currer
tionally in the fashion of a “positive logre nverter.
When a “0” is applied to any input bit, that currentd turned
off at pin 14 and turned on at pin 13. Adecreasing logic count
increases |l as in a negative or inverted logic D/A converter.
Both outputs may be used simultaneously. If one of the
outputsis notrequired it must still be connected to ground or
to a point capable of sourcing lgs; do not leave an unused
output pin open.

MSB LSB
DB7 DBg DBs DB4 DB3 DBz DB DBg
o (o] Q o
1 ?2 3 ?4 5 [:] ?? 8
17 s
o—ot—CcE
*"VREF % CONTROL & LATCHES
o—of—{WR
RREF IREF
N L
—
10
VIN LN\ O—AAA— VREF*
Rin
1 VAEF
COMP
12
IHEF = NEGATIVE SWING OF Iy Q

M5B LS8
DBy DBg DBs DB4 DB3 DBz DB DBg

Q@ @
1 |2 3 4 5 ] 7 i)

l

CONTROL & LATCHES

1

RREF 10 i
WREF O—"AN VREF+ ouT —0
DAL
8L i VREF T 13
3 our
v e — O
e — vy COMP v GND v
{OPTIONAL) I
- -
HIGH INPUT 12 15 Lq 180
IMPEDANCE ==
Rpgf = 11 o} .
WREF MUST BE ABOVE PEAK POSITIVE SWING OF VN

'7/89, Rev. B



30 INTERFACE _

DATA BUS

8228

BOBO

'REF O—

uP 16
MEMW

10

lout
DAC-BBB

WR CE lout

1}_]_12 15 [18

___DAC-888 BYTEDAC? 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE" MULTIPLYING D/A CONVERTER

iy

DATA X_
V- Ve & N\
AUES:SS louT
e i e
)0, 6801@9 |NTE\>AqéN
I
[osfrasus ) /7
o~
ADDRESS | [/ —~
'REF = ot i X
DAC-888 -
BBXX _
. R / / /\
DATA j 17 N ey [
) Ee e —
CE / /
aosass or / C
ouT \
35 INTERFACE
DATA BUS CLK T3 T3
aooRress _ X
'HEFO‘; ouT B \_ X
WR
—
aggs - ouT . 52 /
1/O/MEM 4
Lo beeoSER o >
Mrise 7/89, Rev. B
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DAC-888 BYTEDAC® 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE" MULTIPLYING D/A CONVEHTER

PULSED REFEHENCE_OPEHATI_C_)N

e EEETSRR, = S
MSH LSE
DRy DBg DBy DBg DB3 DB2 DBy DBg
? [o] Q
1 2 |3 |a (5 |6 |7 |8
17
‘WREF O—OF—]CE
Q i CONTROL & LATCHES
] o—ob——wi
OPTIONAL RESISTOR -Lr
FOR OFFSET INPUTS 2 RREF
-— 8
RN | 1 14
OVJ_L O—AN—9— 0 VREF! louT
Rea
2001 DAC
TYPICAL VALUES: * ZRp SR
A = Sk n VHEF - louT 13
VN = 10V J_ comp v GND T
B 12 15 9 J)la 1 F
o (¢} =
NO CAP
*UNBALANCED INPUTS WILL CAUSE SLIGHT DEGRADATION OF
lec ACCURACY DUE TO Iqe OF REFERENCE AMPLIFIER
FS 0s
MSB
17 e /
o0—o0 CE \
i CONTROL & LATCHES 3 |
O——-o+—— WR
1 |
10 L S
e} VREF+ 'ouT\
DAC oe-01 ——0 EguT
) VREF- out 13
COMP v_ GND v+ -L L TO +Igs x AL |
] 255
= = IREF
'FR
lw 15 9 18 256
o = o
FOR COMPLEMENTARY OUTPUT (OPERATION AS NEGATIVE LOGIC DAC),
CONNECT INVERTING INPUT OF OP AMP TO lgut. CONNECT louTt TO
GROUND
MSB LS8
DBy DBg DBg DBg DB3 DBz DBy DBp
Q o o o Q
1 |2 3 [a Is |6 [7 |8
17
O—-y~— CE
16 CONTROL & LATCHES
o——o4—— WR
’h 0P.02 —a_ EOUT
10 o
o VREF* fout - * v
0TO —lgg* R
DAC FS s
TS -— R 255
1 VREF louT 13 1 IREF
FA
e COMP v GND v ] 256
12 15 L] 18
e
- (s}
FOR COMPLEMENTARY OUTPUT [OPERATION AS NEGATIVE
LOGIC DAC,) CONNECT NONINVERTING INPUT OF OP AMP
TO 1 CONNECT I,y TO GROUND
T —

11-108
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DAC-888 BYTEDAC® 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE" MULTIPLYING D/A CONVERTER

JASIC BIPOLAR OUTPUT OPERATION

MSE LSB
D87 DBg DB DBg DB3 DB2 DB DBg
o 0 0 o +5.000V
1 |2 |3 Ta 5 |6 |7 |8
17 o I
o0y CE
- CONTROL & LATCHES
o—o—{WR
T E
'REF" = b VREF* 10U . o
2.000mA
ST DAC o
n VREF— lout 13 Eourt
o COMP  W—  GND Vs
12 15 Jf 18
o =
| ——
DB4 DB3 DB2 DB1 DBO Eo Eo
1 1 1 1 1 —4.860 5.000
1 1 1 1 0 -4.920 4.960
0 0 ] 1 -0.040 0.080
0 0 0 0.000 0.040
1 1 1 1 1 0.040 0.000
NEGATIVE FULL-SCALE +1 LSB 0 0 0 0 1 4. 20
NEGATIVE FULL-SCALE 0 0 0 0 0 5 %
S ——

OFFSET BINARY OPERATION

MSB LS8 K
DB7 DBg DBs DBg DB3 DB2 DBy DBq +5.000V
o 0 o O
?1 2 |3 ?a Ts 6 |7 Ta D
] | 5kl
+15V 17 o 5k
O——C0F——|CE =
TZ i CONTROL & LATCHES by
+56V i +15V
2.5k11 ,]/3 ]_
\-'+05er |6 ik VREF+* 1ouT\ L -
REF02 DAC OoP.02 ———0 EQuT
1 VREF- lout 13 . p)
= COMP  V—  GND v+ J l o4
m
e - 4 -
= s 12 15 9 18 15V o
0.01uF 23]
= >
- o] = o] Z
—12v +5Y O
)
DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO Eg 8
POSITIVE FULL-SCALE 1 1 1 1 1 1 1 4.960 Rt |
POSITIVE FULL-SCALE -1LSB 1 1 1 1 1 1 1 0 4.920 <
ZERO-SCALE 1 0 0 0 ] 0 0 0 0.000 %
NEGATIVE ZERO-SCALE +1LSB 0 0 0 0 0 0 0 1 —-4.960 d
NEGATIVE FULL-SCALE 0 0 0 0 0 0 0 0 -5.000 =
2
E
9
@)
11-109 7/89, Rev. B



BASIC BIPOLAR OUTPUT OPERATION

Both outputs have an extremely wide voltage compliance,
enabling fast direct current-to-voltage conversion through a
resistor tied to ground or other voltage source. Positive
compliance is 18V above V- and is independent of the
positive supply. Negative compliance is given by V- plus
“HEF X 1k() p|US 2.5V.

POWER SUPPLIES

The DAC-888 operates over a wide range of power supply
voltages from a total supply of 9V to 15V. When operating at
supplies of £5V or less, Iggg = TMA is recommended. Low
reference current operation decreases power consumption
and increases negative compliance, reference amplifier nega-
tive common-mode range, negative logic input range, and

ration at —4.5V with Iggr =

d beCaysy negative output compli-
o near gero. Ope om lower

DAC-888 BYTEDAC® 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE™ MULTIPLYING D/A CONVERTER

supplies is possible. However, at least BV must be applied to
insure turn-on of the internal bias network.

Symmetrical supplies are not required, as the DAC-888 is
quite insensitive to variations in supply voltage.

Power consumption may be calculated as follows:
Pg=(14+) (V+) + (I1=1 (V=)

TEMPERATURE PERFORMANCE

The nonlinearity and monotonicity specifications of the
DAC-888 are guaranteed to apply over the entire rated
operating temperature range. Full-scale output current drift
is tight, typically + 10ppm/° C, with zero scale output current
and drift essentially negligible compared to 1/2 LSB.

The temperature coefficient of the reference resistor Ry
should match and track that of the output resistor for
minimum overall full-scale drift. Settling times of the DAC-
888 decrease approximately 10% at -55°C; at +125°C an
increase of about 15% is typical.

DATA BUS

10
'REF o—

Z80
ufP —_

MREQ ADDRESS
DECODER

6502 INTERFACE

DATA BUS

10
'REF O—

6502
uP

ADDRESS
BUS
a2

ADDRESS
DECODER

11-110
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D - __ DAC-888 BYTEDAC® 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE" MULTIPLYING D/A CONVERTER

48 INTERFACE )

'REF

lour

DAC-B88

DATA BUS \

WR EE —0 gyt

ALE / \

WR
'REF
sus FLoaTing Y aporess M Froating X 0ata Y FLOATING
__—OIOUT
DATA BUS DAC-888
: By i s -~
Wi CE ouT = N\

uP

ACDUTP AY CHANGE

ADDRESS | appRESS
LATCH DECODER

WR l_\
—

7

OFTWARE SAR’' A/D CONVERTER (WITH 8048 MICROPROCESSOR)

3 D7 D6 D5 D4 D3 D2 D1 DO WR CEW +15V
READ 00 0 o0 o WRITE
STROBE ? T STROBE
741504 5-AME
+15v
3
2 74L5126 1|2 (3|4 |5 |6 |7 |8 |6
2.4k02 ' i
" 6 10 14
ouT v
% VWA REF' lourt |
DAC-888
REF-02 ) . I
Y VRee- fout /13 =

COMP V- GND V+ CE / l
17

4 12 15 |9 18
0.01uF 0.01uF
iagk:a 12V

-;Ok!!
7

2
e CMP-02 +}F——————OVy

5y -1V

4 3

P ANALDG
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DAC-888 BYTEDAC® 8-BIT HIGH-SPEED "MICROPROCESSOR COMPATIBLE™ MULTIPLYING D/A CONVERTER

SUCCESSIVE APPROXIMATION ANALOG-TO-DIGITAL CONVERSION PROGRAM
LISTING USING DAC-888 AND SYM 1 PCB WITH 6502uP WITH FLOW CHART

<‘:a’\ﬂ T >
| cLE AR A ]
LOCATION DATA MNEMONIC COMMENTS !
|__ LOAD INDEX WITH 8
500 A9 00 LDA #00 Clear =
502 A2 08 LDX #08 Set Index Register [' CLEAR LOCATION 8 IN RAM __1
504 95 00 STA X Clear Memory at 08 _' N
506 A9 80 LDA #80 Trial Bit [ LOAD A WITH Bi15 ]
508 A8 TAY TOY
[ TRANSFER (A TO Y ]
509 8D 00 10 STA 1000 (Cont.}  Qutput I -
50C ADOO1C LDA1C00 Read Comp. | OQUTPUT [A) TO DAC 888 |
50F 2901 AND A, #01 Mask it
51 FO O1 BEQ * +1 Branch if CMP =0 [ it gbpitars i A il J
513 98 TYA Get Trial Bit -
— [ TMASK ITWITH 0116 |
18 CLC Clear Carry
515 Result Summed With
Previous Test THANSFER TRIAL BT |
Y1 TO A
517 Save it
519 Bt Trial Value
51 i =
510 0 RA x | :Q_DD [A) TO TRIAL VALUE {(LOC. 8] —I
i [/ EITINLOC 8 |
520 4C 00 05
NOTE' 32 BY(BS 260“5 HIFT TRI&!_ BIT [.-|Em
BURN-IN CIRCUIT
o
1 18
2 17
3 16
- L 2 2 0 -12v
BV O 2 DAC-888 as J_
6 13 0.1xF, 50V
7 12 |
] 1
9 10 |
El 10k
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