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DAC0800, DAC0801, DAC0802 8-Bit Digital-to-Analog

Converters

General Description

The DACOB00 sories are monolithic B-bit high-speed cur-
rent-oulput digital-10-analog converters {DAC) featuring typi-
cal sattig mos of 100 n3. Whon used as a multiplying
DACG, monotumne parfornanco ovar a 40 10 1 reforonco cur-
ront ranga is possible. Tho DACOBO0 serios also fontures
high comphance complementary current oulputs'io allow
ditforontinl output voltages of 20 Vp-p with simplo rosistor
loads as shown in Figure 1. The relorence-to-luil-scale cur-
cont matching of betler than 3 1 LSB oliminates the neod (or
tull-scale trns in most applications while the nonlinoarilias
of bettar than » 0.1% ovor lamporalure minimizes system
orror accumulations.

The noise immuna inputs of the DAC0800 series will accept
TTL lave!s with the logic threshold pin, Vi g, polential allow
dioct intorfaco 10 alt logc families. The performance and
characlorishics o! the davice are essentially unchangod over
the full £ 4.5V 10 4+ 18V power supply range, power dissipa-
tion is only 33 mW with & 5V supplias and is independent ot
the logic input stales.

The DAC0800. DAC0802, DACOB00C, DAC0801C and
DAC0802C are & direct repiacement for the DAC-08, DAC-
08A, DAL-08C. DAC-08E and DAC-08H, respectivoly.

Features

# Fast setiling oulput curront 100 ns
= Fult scale error +14S8
n Nonhnearity over tamperature 20.1%
®m Fuil scale current drift % 10 ppm/°C
m High oulput compliance - 10V to + 18V
® Complamentary current outputs

n interface directly with TTL, CMOS, PMOS and others

® 2 quadrant wide range multiplying capability

n Wide power supply range +4.5Vio 218V
| Low power consumptlion 33 mW at 15V
% Low cost

Typical Applications

OIGITAL 1NPUITS

FIGURE 1, t 20 Vp-p Qulput Digital-to-Analog
Converter

Connection Diagram
Dust-in-Line Packagse
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Ordering Information

Non Unoiruy Temperature Order Numbers*
Range JPackage (J164) N Package (N18A)
$0.1% FS ~65C < Ta < +125°C DACO802LY DAC-0BAG
£0.1% FS 0°CxTh2 +70°C DACOB02LC | DAG-08HQ | DACOBOZLCN | DAC-0BHP
£0.18% FS ~56°C £ Ta < +125°C DAC0800LJ DAC-08Q
£0.19% £S 0'CaThs +70°C DACOS0OLCS | DAC-0BEQ | DACOBOOLCN | DACOSEP
+0.39% FS 0°C < Ta < +70°C DACOBOILCY | DAC-08CG | DAGOBOILCN | DAG-0eCP

‘Note. M«myumduwbyummmw.

20800V ( ‘10800VQ '00800VA
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Absolute Maximum Ratings

Supply Vollage 4+ 18V or JBV
Power Dissipation {Nots 1} 500 mw
Retoronce Input

Dilterential Voltage (V14 to V15) V-tov+
Roforence input

Common-Mode Range (V14, V15) V-toVv+
Rolaronce Input Current . 5mA
Logic inputs V=~ to V= plus 36V
Analog Curront Outputs Figure 24
Stlorage Temperature -85'Clo +150°C
Load Tomp, (Soldering, 10 seconds) - 300°C

Electrical Characteristics

(Vs = 215V, Inge = 2 mA, Tyyn S Ta < Tauax unless otherwise specified. Output charactoristics refer 1o both loyt and loyt.)

Operating Conditions

Tetnperalure (Ta)
DACO802L
DAC0800L
DACO0800LC
DACOBOILC
DAC0802LC

Min Max

-55 +125

- 55 +125
0 +70
[} +70
0 +70

Units

*C
*C
‘C

*C

DACO802L/ DACO80OL/
Parameter Condtions DAC0802LC DAC0800LC DACOBOILE | )y
. Min | Typ | Max{Min] Typ | Max i Min] Typ | Max
Resolution 8 8 8 8 8 8 8 8 8 Bits
Monotonicity [} 8 8 8 8 8 8 8 8 Bits
Nonhnearity $0.1 0 3 10.38] %FS
Iy Satting Time To t /4 LSB, All Bits Swilche1 100 | 135 100 { 150 ns
"ON" or "OFF”, To = 25'C
DACO800L 100 | 135 s
DACCBOOLC 100 | 150 ns
tPLH,  Propagation Dolay Ta=25C
tPHL Each 8 35 60 35 60 35 60 ns
Al Bits Swilched 35 1 60 35 60 35 60 ns
TCleg  Full Scalo Tompco 210 | 250 +10 | 450 £10 | £80 [ppm/*C
Voc Output Vottage Compliance|Full Scalo Current Change ~10 18 |-10 18 |-10 18 v
<% LS8, Rgyt> 20 M1l Typ
l¢sa Full Scalo Curront Vage = 10 000V, R14 = 5000 k111 1.984} 1.992 12.000] 1.94] 1,09 | 2.04 {194} 199 | 204 [ mA
R15= 5000 kM), Tp=25'C
Irss Full Scale Symmatry lega ~ Ie g2 1051240 1 [ *80 22 | L1611 uA
75 Zora Scato Cutrent 01 |10 02 | 20 ] 02°] 40 [ pA
Fsn Output Cusront Range V- =-5Y [ 20 211 @ 20 2.1 [ 20 2.1 mA
V- = -8Vig ~18V 0 20 42 0| 20 42 1 0 20 | 42 mA
Logic Input Levals
Vi Logic "¢” Vig= OV 0.8 a8 08 v
Vi Loge "1™ 20 20 2.0 M
Logic Input Current Vic = oV
t Logic "0" 10V Vs +0.8Y -20{-10 ~-20] -10 20} ~10] npA
Iy Logic “1” VIV % +18Y 0.002| 10 0.002| 10 0002] 10 | uA
Vis Logic Input Swing V- -5V . - 10 18 [-10 18 {=-10 18 v
Vpin___ Logc Thrashoid Range Vg= 115V - 10 1351-10 13.5 { -10 125 v
I Rotaranca Bias Curront 10 10 t 0 Jo t0 J0| pA
dt/ot RAotormnco Input Slow Rate |(Frgure 24) 40| 80 10| 80 . 401 80 mA/ns
PSSics , Powor Supply Sonsitivity 4.5VsV+ 18V 0.0001] 0.0t 00001 0.0 0.0001] 001 | W/
PSSlgg .. ~4.5VaV - <18V 0.0001] 0.00 0.0001| 0.01 0.0001] 0.01 | %/%
Inge ™ 1MA
Powet Suppty Current Vg= t5V. inge= 1 MA
1+ 23 | 38 23 38 231 348 mA
- ‘ ~-431-58 ~4.3( ~5.8 -43 | ~501 mA
V=5V, ~ 15V, ingr =2 mA .
I+ 24 | 38 2.4 38 24 38 mA
- -64|-78 ~641~-78 ~641~78] mA
Vg= £ 15V, Ingg « 2 mA
i+ 25 | 38 PE] 38 25 | 38 e
i~ -65|-7.8 ~§51 -78 ~65] ~7.8] mA
Po Powor Dissipation 25V, ingr= 1 mA 33 48 33 48 1. 33 48 mw
5V, ~ 15V, lpgr ~ 2mA 108 | 138 108 | 136 108 | 136 | mwW
+ 15V, Inee = 2mA 135 [ 174 135 | 174 135 { 174 | mW
Note ¥: The Toncik P ® of ihe DACDBO0, DACOB01 and DACOBNZ is 125°C For oporating st d 1emp 03, devices in the dusl-in-ine
4 package must be deratod Based on # thermal resssiance of 100°C/W, hnction 10 aminent, 175°C/W lor the moided dual-srlioe N pachage.
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Typical Applications (continues)
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Typlcal Applications (contnued
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Typical Applications (contrues)

B1 B2 B3 B4 BS BS B7 B8] Eo | Eg
Pos. Full Scale 1 1 1 1 1 1 1 1] -9920]+10.000
lPos. Fuiscale-158{1 1 1 1 1 1 1 0] -0840] +0.020
ZeroScale+188 {1 0 0 0 0 O O 1| —0060] +0.160
Zero Scele 1 0000 0 O O] 0000 | +0.060
ZeoScale-1S8 |0 1 1 1 1 1 1 1] +0060] 0.000
Neg FiScale+1SB{0 0 0 0 0°0 O 1| +8.920( ~9.840
[Mﬁ‘scﬂt 0 0 0 0 0 0 0 O]+10.000] —9.920

FIGURE 7, Basic Bipolar Output Operation
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8t B2 B3 B4 BS BS B B8] Eg

Pos. Full Scale 1 1 1 1 1 1 1 1]+992
Pos. FuliScale~1SB i1 1 1 t 1 1 1t O +0.840
(+)Zero Scale 1 0 0 0 0 0 0 Of+0040
{—)Zoro Scale 0 1 t 1 1 1 1t 1]-004
Neg.FuliScale+1SBi 0 0 0 0 0 0 O 1{-9840
Neg. Full Scale 0 0 0 0 0 0 0 95)-9920

FIQURE 8. Symmetrical Otfast Binary Operation
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FIGURE 9, Positive Low impedance Output Opaerstion
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Typical Performance Characteristics (Continued)

Power Supply Current Power Supply Current Power Supply Current
ve tV ve "V vs Temperature
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FIGURE 6. Basic Unipninr Nagativa Operation
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Typlcal Performance Characteristics

DAC0800, DAC0801, DAC0802

I5g ~ QUTPUT CURRENT (aa)

g - SUIIUT CURRENT (al)

Ig - OUTPUT CURRERT tma)

Full Scale Current
vs Reference Current
o Fa Tune 70 Tuuyd
awursmgy |
[} e
¥ -15¥
A
‘ Pt
3
:
™\ —4]
LHnt FOR
' Ve gy 1
) o
. L1l

[ [ T N |
Ingy ~ NEFERLNEL COARINT (A

Reference Amp
Common-Mode Range
Ta* Tuen 10 Yuax
B Faanon
1" 4
" |
1 i
1 RAKL AL 4 ¥ 13Y
(I T
" { 1
13 ngp s} mA il
) & "
" Tt
(g TR -
. - A A ) §
“«W -1 2P NN

VIS - ALFERENCE COMMONMODE YOLTASE (V)

Note. Poutres COMMOn-mode 1angs is
Wways (Vo) - LSV

Output Current ve Qutput

Yoliags (Output Voltagse

Compliance)

AU BED 0N sl 10 Tyan

14 S U S . boad
1T l [

VeIV Ve

I Ingyma

s b H bk

[F] agpcima

:
amojon

" = iggp e 9 nA

o U I il

Mg 422 e RN
Vg - DUTIVE VOLTASE V)

Pp ~ PAOPAGATION DILAY {md

N = LOGIE ImPYT CUBRKENT L)

Yoc -~ SUTIVT YOLTASE i

- LSB Propagation Delay Ve iy
- b-44
» 44 =
»
m 4‘1 ]
™ 1159 ThoA
w | I
U880 80

"

"

.

TR MRIERI 95 1 2 3 U
Spp - QUTPUE PULL SCALL SUAALRT (nA)

Loglc input Current
vs Input Voltsge

{

. i

wtB=V0 - BRa-100 & 6 DIRITIGND NN
¥, - \BGIC IRPUT VOLIAST IV

Quiput Voltage Compliance
" vs Temperature

>

R IR
IMADLO AREA 1eDICATES.
? 1 0utryt
¥OLTAGE RANCE FOR
~¥e IV, ipgp o D mA

TONOTHER -V DR 1ngy.
308 FguRE
VA TN

ES}‘S\‘& :

WX
-t Adnd 1

B I TR T BT
$a - TENPLAATHRL ()

Reference Input
Frequency Response

Ll ptovpn .]ﬂL
16 FRMIRIS
I B Iee ] |
g § FALL TS VON"
- :‘Vnu‘"
- -2 4
£l KA
3 - AW
2 FHHL N\ Y;
~10 S -
B -
-4 I
L2 24 L1 T ] H [ . ¢ 2

FRLAUINCY (NNe)
Curve 1: Co= 15 pF, Viy =2 Vp-p
ocentered at 1V,
Curve T: Co = 15 pF. Viy = 50 mVpp
owntared at 200 mV.
Curve 3 Cc ~ 0 pF, Vi = 100 mVpp
#1 0V and appliod theough 50 1) con-
nected 10 pin 14.2V applied o R14,

Vin ~ Vi vs Tempersture
T
12 gt -
" 1
E " '4\3\;
= 1 . t -
=" i~
> i N i
S o O I B
"w it +
e e
PR S N O 6
U T TR 1T
Ta - TIMPERATUAL( !
Bit Tranafer
Characteristics
.
AT f
- PR A &
; Z t ‘n 1
H ISR
3 .v'.t l -t
§ RS -+
H et
v ffes B) gedor-be
? REDEENES
yEDES S ORI e

TN FSIEFRE RN AR

Vg - 1DCiCinruT voLTAGLIV
TLAH/BE08-D

Note. B1-BS have idenical Uansier charsclens
5 Bits ae hully swiiched wih less than Y Lso
orvor, st less than ¢ 100 mV from actusl tresh-
old. Thene switchung points ara guaranissd b d
Detwoen 0 8 and 2V gved the opwabng 1anee s
Wie range (Vi ~ OV)

B




