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DAC0800, DAC0801, DAC0802 8-Bit Digital-to-Analog 
Converters
General Description
Ihe DACOOOO series are monolithic 8-bit high-speed cur- 
teni-oiiipui diart.iito-anaiog converters (DAC) lealuring typi
cal snlliing timos ol 100 ns. Whon used as a multiplying 
DAC, inonolomc puttormiinco over a <0 to 1 rotorenco cur- 
root range is possible. Tho DACOOOO serios also foaluros 
high coinplianco complomonlary current outputs to allow 
dilloronlinl output voltages ol 20 Vp p with simpio resistor 
loads as shown in Figure 1. The relorence-to-lull-scale cur
rent mulching ol boiler than i t LSB eliminates the neod lor 
lull-scale trims in most applications white the nonlinearitios 
Ol boltor than s 0.1% ovor temperature minimizes syslom 
error accumulations
The rioiso immono inputs ol Ihe DACOOOO series will accept 
TTL lave's with tho logic threshold pin, VLc- potential allow 
direct inlorlaco to all logic families. Tho performance and 
charactorisiics ol Ibo device are ossonlially unchanged over 
tho lull i 4.SV lo * IBV power supply range, power dissipa
tion is only 33 mVV with 15V supplies and is independent ol 
Ihe logic input slaios.

Typical Applications
IIV

The DAC0800. DAC0802, DAC0800C, DAC0801C and 
DAC0802C are a direct replacement lor the 0AC-08. DAC- 
08A, DAG-08C. DAC 08E and DAC-08H. respoctivoly.'

Features
■ Fast Bottling output curront 100 ns
■ Full scale error 4 1 t-SB
■ Nonlinearity over temperature ±0.1%
■ Full scale current drift ± 10 ppm/'C
■ High oulpul compliance - 10V to + 18V
» Complementary currenl outputs
■ Interlace directly with TTL, CMOS. PMOS and others
■ 2 quadrant wide range multiplying capability
■ Wide power supply range 44.5V to 418V
■ Low power consumption 33 mW at 4 5V
» Low cost

Connection Diagram
Dual-ln-Une Package

FIGUItE t. 120 Vp-p Output Dlgltal-to-Analog 
Converter
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Sea Ordartng Information

Ordering information

Non Linearity Temperature
Rang*

Order Numbers*

JPackage(J16A) N Package(N18A)

4 0.1% FS - 55‘C < TA £ * 125'C DAC0802U 0AC-08AQ
±0.1% FS 0-C <Ta< F70*C DAC0802LCJ DAC-08HO DAC0802LCN DAC-08HP

±0.19% FS - 55"C STA4 * 125"C OAC0800U DAC-08Q
±0.19% FS o-c s. ta s + rare DAC0800LCJ DAC-08EQ DAC0800LCN DAC-08EP
40.39% FS o-c S TA s +70-C DAC0801LCJ DAC-08CO DAC0801LCN DAC-08CP

*NoM, Oev«*e mty be ordered by using either order number.
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Absolute Maximum Ratings Operating Conditions .

Supply Vollago ± 18V or 38V Min Max Units
Power Dissipallon (Note !) 500 mW Temperature (Ta)
Roleronce Inpul DAC0802L -55 + 125 •c

Differential Voltage (V14 lo V15) V “ to V * DAC08001 -55 + 125 •c
Roforence Input DAC0800LC 0 + 70 •c

Common-Mode Rango (V14, V15) V- to V* OAC0801LC 0 + 70 ‘C
Roleronce Inpul Current 5 mA DAC08021C 0 + 70 •c
logic Inputs V- toV- plus 36V
Analog Current Outputs Figure 24
Storage Temperature -65'Clo + 15CTC
load Tomp. (Soldering, 10 seconds) • 3txrc
Electrical Characteristics
{Vs = i 15V, Ifigf *■ 2 mA, TMIN s TA s TMAX unless olherwise apecilied. Output characteristics retar lo both louy and Iqqt ?

Parameter Condition*
DAC0802L7
DAC0602LC

DAC0800U
DAC0800LC DAC0B01LC Unlta

Min Typ Max Min Typ Max Min Typ Max
Resolution e 8 8 e 8 a 8 8 8 Bits
Monotonicity 8 8 8 8 8 8 8 8 8 Sits
Nonhnoaniy ±0.1 ±0 1 *0.39 %FS

i. Settling Timo To t'/, LSD. All Bits Switch**.! 100 135 100 150 ns
"ON“ or "OFF", T* “ 25*C
DAC0800L 100 135 ns
DACC8001C 100 150 ns

1PIH, Propagation Delay Ta“ 25‘C
IPHI Each Bit 35 60 35 60 35 60 ns

All Bits Switched 35 60 35 60 35 60 ns
tcifs Full Scalo Tompco ± 10 150 t 10 t 50 ± 10 ±80 ppm/‘C

Voc Output VoHago Compliance Full Scalo Current Change “10 18 -10 18 -10 18 V
<'/,tSB. Rout >20 Mil Typ

IfSa Full Scalo Current V„ef - 10 000V, R14 - 5.000 kfl 1.984 1.992 2.000 1.94 1.99 2.04 1.94 1.99 2.04 mA
RI5» 5 000kn,TA-25‘C

'rss Full Scale Symmotry 'FSA-V52 ±0.5 r4,0 ±1 ±8,0 ±2 ± 16

•zs Zoro Scalo Current 0.1 10 0.2 2.0 0.2' 4.0 pA

(Fsn Output Current Range V * ** - 5V 0 2.0 2.1 9 2.0 2.1 0 2.0 2.1 mA
v- * -BVto -18V 0 2.0 4 2 0 2.0 4.2 0 2.0 4.2 mA

Logic Input Levoh.
Vil Logic "0” vlC“0V 0.8 0.8 0.8 V
V,M Logic 'M** 2.0 2.0 2.0 V

Logic Input Current VLC”0V
'll Log»c "0" - t0V';vlN-; + 0.8V -2.0 -10 -2.0 -10 • 2.0 -* 10 #*A
'lit logic "f 2V r. VtN r. *■ 18V 0 002 10 0.002 10 0 002 10 mA
VlS Logic Input Swing V- « - 15V * 10 10 - 10 10 - 10 18 V
vna__ Log»c Threshold Range VS- t 15V - 10 13 5 - 10 13.5 -10 13 5 V
in.... Rotmartcn Mias Current t 0 30 0 30 1 0 3 0 ,,A
ur/di Ruloronco Input Slow Rate (Figure 4.0 00 •l 0 80 4.0 80 mA/ys
PSSlFS . Power Supply Sensitivity 4.5ViV + ■; 18V 0.0001 001 0.0001 001 0.0001 0,01 **/%
PSSIfs .. -4,SV<.V-£18V 0.0001 0.01 0.0001 0.01 0.0001 0.01 %/%

InEF " 1 mA
Power Supply Current Vj - 15V, lp£F ** 1 mA

1 + 2 3 3.8 2.3 30 23' 3fl mA
1- r -4.3 - 5.8 -4.3 -5.8 -4 3 -50 mA

VS-5V, - 15 V, ]fl£f-2(iiA
1 + 24 3.8 2.4 3.6 2.4 3.8 mA
1- -64 -7.8 “6.4 -7.0 -6.4 - 7.0 mA

Vs- *15V,lHEF-2mA
H- 2.5 3.8 C.9 3.6 2.5 3d mn
1- -6.5 -7.8 -6.5 -7.8 -6.5 -7.0 mA
Po Power Dissipation ± 5V, ** 1 mA 33 46 33 48 33 48 mW

5V,-t5V,lBEF-2mA 108 138 108 136 108 136 mW
* 15V, Irff ” 2 mA 135 174 135 174 135 174 mW

Nol. 1: Tha mi.irrralrellw lamp*.aiu.a ol In* OACOSOO. OACOSOt and OACOflO? i. IJS’C ro" opaialmg al alayalad l*mp*f.li»*». davc. in lha dualln-in* 
3 packaga m»»l ba dafalad baaad on a lharnfat famine* at lOCTC/W, Junction lo amlaant, trS'C/W (Of th* mokSad dualmlna N packag*.



Typical Applications (Continued)
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FIGURE 14. Settling Time Measurement
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Typical Applications (Continued)

Vth - Vto* MV 
1iVCMO«.Mn,HML 

Vw-W

TUH/HM-I
Now. Oo not oooooO wogoWl logN nom wneo ot DAC. 

n0UM 11. Interfacing with Varioue Logie Pomilioe

TVfMtlkMK N*-Wi+Vw-iov

fKHJM It. Puleed Reference Operation

(a) Imp * gee* negative owing of lw Pi + Vmt rnuei be above peak poelttve owing of V*
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Typical Applications icoottnuad)
__, •# »
% O-WV f o

_ / f# m 
1 »/-o—VW-

B1 B2 B3 04 B5 BS B7 BS Eo *5
Pool Wi Seal* 1 1 1 i 1 1 1 1 -9.920 + 10.000
Poa.Ful8caia-LSB 1 1 1 i 1 1 t 0 -9.840 + 9.920

Zaro Scalar LS8 1 0 a 0 0 0 0 1 -0.080 +0.160
.ZaroScato 1 0 0 0 0 0 0 0 0.000 +0.080
ZaroScala-LS8 0 1 i 1 1 I 1 t +0.060 0.000

Nag.Fu«Scala+LSB 0 0 0 0 0 *0 0 1 + 9.920 -9.840
Nao.FuS Scald 0 0 0 0 0 0 0 0 + 10.000 -9.920

TOURE 7. Basle Bipolar Output Oparation

ttfdtin ±0.06%, outfxjt la aymmaiteal about ground

B1 02 B3 B4 BS BS 07 BS Eo
Poo. FuS Scaia 1 1 1 1 1 1 1 1 + 9.920
Poo. Fu# Scald-LS8 1 1 1 1 1 1 0 + 9.640

(+)Zaro Scald 1 0 0 0 0 0 0 0 + 0.040
{-JZero Seals 0 1 1 1 1 1 1 1 -0.040

Nag. Fu8 Scald+LSB 0 0 0 0 0 0 0 1 -9.840
Nag. Full Scald 0 0 0 0 0 0 0 0 -9.920

FIGURE (. Symmetric*! Off Ml Binary Opsratkxi

•bsf

For oowytomonUry output |oo«r«’<on o» nogatnro logic OAC). connoct invert* 
Ing input of op amp 10 5 (pin D. oonnoct lo lp*n 4) to ground.

TOURS (. Poaltlvs Low Impadanca Output Oparation

For oomptamontarr output (oporaOonaa a nogatbro logic OACjcormoctnoruku 
wrang btptd of op am to >5 (pm Dc aomoct lo (pm 4) lo ground.

TOURE10. Nagattva Low Impadanot Output Oparation
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Typical Performance Characteristics (Continued)
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Typical Applications (Continued)
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For t«lo»#oc«. TTL operator*,

typical values v
Vntp • 10 000V

Rag? * 5 000k

R15 » RnEF

Cc - 001 fiF 
VlC - OV (Ground)

FIGURE 3. Basic Positive Reference Operation

%•** *!-•
•«<*

pVW" -0‘»

V»«fr b ?55 
R«Ff ' ?58

Not* Rnjr Mis if%: R15 i* 
lor txas current cancellation

FIGURE 4. Recommended Full Scale Adjustment Circuit FIGURE 5. Basic Negative Reference Operation
* i-i>

• ■(■Ml M*»U'I "7“
•l» 111

TI/H/56M-9

Bt B2 B3 B4 B5 86 B7 BS Ig fnA l’o mA Eo E0
Full Scale t 1 1 1 1 992 0000 - 9.960 0000
Full Scale ISB 1 1 | t 1 0 1.984 0.008 - 9 920 -0.040
Hall Scale f LSB 0 0 0 0 0 0 t 1.008 0.984 -5.040 - 4.920
Hall Scale 1 0 0 0 0 0 0 0 1.000 0.992 -5.000 -4.960
Hall Scale-LSB 0 t t ! t 1 t 0992 1.000 -4.960 -5.000
Zero Scale 4- LSB 0 0 0 0 0 0 0 1 0008 1.984 -0.040 -9 920
Zero Scale 0 0 0 0 0 0 0 0 0000 1.992 0.000 •9.960

FIGURE 6. Rnatc Unipolar Negative Operation
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Block Diagram
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Equivalent Circuit
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Output Voltage Compliance
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Note. common-mode range to
aS»ar»(V*) - 1.5V

Output Currant vi Output 
Voltage (Output Voltage 
Compliance)
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Typical Performance Characteristics
Full Scale Current 
vs Reference Current
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Reference Amp 
Common*Mode Range

Logic Input Current 
va Input Voltage

Reference Input 
Frequency Response

MIOUtHCVIUHt)

Curve l:Cc-15pP. Vw-2Vp-p 

centered et tV.

Curve l; Cc " 15 pT. Vw - 50 mVp-p 

Centered et 200 mV.

Curve J: Cc*0 pP, VlN- 100 mVpp 

et OV and applied through 50 ft con

nected to pin 14.2V applied to R14.

-*• I )• HI IH 
f. - ftur(a*!uat ( Ct

Bit Transfer 
Characteristics

• hoc i»r«i »©it*ct tat

TI/N/6W4-3

Note Bt-BS have identical van*M charactaMj 
Sea. Dili era M»y Mniched w*th te«» *h*n ’/» L 
error, at laaa than 1100 mV from actual tf»* 
old. Theft# awitcNng point* •»* gu*r»nt**d *° 
between 0 8 and 2V over to* opareimg '""V* 

lure range (Vtfj - OV)
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