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The AD7523 is high performance multiplying 8 bit
digital-to-analog converter (DAC). Low power CMOS
technology and low cost make it suitable for a wide
range of analog data acquisition and control appli-
cations.

Thin-film resistors assure 8 bit resolution with up to
10 bit linearity (L grade) over the full operating tem-
perature range. In addition, all digital inputs are
compatible with CMOS logic levels.

Maxim's AD7523 is electrically and pin compatible
with the Analog Devices AD7523 and is available in a
standard width 16-lead DIP as well as smali outline
package. ’

Applications

Automatic Test Equipment
Digital Calibration Systems
Battery Powered Instruments
Audio Gain Control

Digitally Controlled Filters
Programmable Power Supplies

General Descriptionr
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| P4V, 0.8V 4
CMOS 8 Bit Multiplying D/A Converter
T-5/-09-08

L X 2R R & K 4

8, 9 and 10 Bit Linearity
£1.5% Untrimmed Galn Accuracy
Guaranteed Monotonic
Low Feedthrough 1/2LSB at 200kHz
Low Power Consumption '
CMOS Compatible Logic.Inputs

¢ Widely Second Sourced
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Ordering Information
PART TEMRRANGE  PACKAGE'  ERROR
AD7523IN 0°Ct0+70°C _Plastic DIP %LSB
AD7523KN 0°Cto+70°C  Plastic DIP %L.SB
'AD7523LN 0°Cto +70°C  Plastic DIP %LsB
AD7523JCWE  0°Cto+70°C  Small Qulline  %LSB
AD7623KCWE 0°Ct0+70°C  Small Outiine  %LSB
AD7520LCWE  0°Cto+70°C  Small Outline ~ %LSB

Motion Control Systems * All davices — 16 lead packages.

Pin COnfigdration Typical Operating Circuit
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T-51-09-08
CMOS 8 Bit Multiplying D/A Converter

) ABSOLUTE MAXIMUM RATINGS 1 .

N Vppto GND .,..... [ preernreaes veeeine -0.3\), 17V, Storage Temperature ............. eereasenses “B5°C to +150°C

m- VrerfOGND .. ..oniiniinenn Lead Temperature (Soldering 10 secs) ......... verrenas +300°C

NN RR10GND .cciriineniennns : Power Dissipation to +70°C :

q Digital Input Voltage to GND . . .3V, Plastic DIP ...... Creierarrerrerevariarinnsy esasees B70MW
. Output Voltage (OUT1, OUT2) (Note 1) «..ovvenennnss : Simall Outlifie ...... Cerieanes P RPN 450mW

<_ Opeérating Temperature ..coeveveocenness ceeer. 0°C O +70°C -

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at thase oF any other conditions above thoseé indicated in the operational sactions of the spacitications Is not implied. Exposure o
absolute maximum rating conditions for extended periods may alfect device reliabllity. .

ELECTRICAL CHARACTERISTICS

(Ta= Tmin to TMAX Vbp = +16V, VREF =+10V, Vout1 = VouT2 = GND, unless otherwise speciﬁed)r

PARAMETER | symeoL | CONDITIONS ] miN. TYR Mmax. | uNiTS
DC ACCURACY
Resolution ] I ] 8 Bits
0.2% FSR = %LSB ) J ) - % )
Nonlinearity- (Note-2) 0.1% FSR = /4LSB K % LsSB
7 0.05% FSR = 4LSB L ) +%4
Monotonicity . Guaranteed )
. L . T, = +25°C ) +15
Gain Elfror (Note 2, 3) Digital Inputs = v,lNH Toune 10 Trax . 18 % FSR
i o Tp = +25°C 0.02
Power Supply Rejection (Nole 2) PSRR Vpp = +14V to +15V , T 10 Tuaax 003 %/%Vpp
) : T, = +25° +
OUTH, Digital inputs = Vi, ]2 =
Qutput Leakage Current TM'N 25°,CMAX 350 - nA
OUT?2, Digital.Inputs = V, A - p
] Ightal Inputs = Vi T 10 Thax | - $200
Vger Input Resistance Rper Tp = +26°C 5 10 20. kQ
Vger Resistance Tempco | (Note 4 -500 |ppm/iC
AC PERFORMANCE (Note 4) o - 7
Output Current Settling Time Ry = 1000, Digital Inputs = Ta = +25°C 150 ns-
to 0.2% of FSR Vinn-to Vine and Vi to Vinn Tain t0 Tax - 200
) Digtal Inputs = Vi, Ta= +25°C +h
Feedthrough Error Vigr = 20Vp.p, 200 KHz T 10 Tuax 7 ) LsB
Digital Inputs = Viny ggg 1308
Output Capacitance Cout - . pF
Digital Inputs = V, ouTt 30
giial Inp INL ouT2 100
DIGITAL INPUTS .
Logic HIGH Threshold Vinn 7 - 45 v
Logic LOW Threshold Vine o ) +0.5 \
Input Leakage Current . Digital inputs = OV or +15V ] : H kA
Input Capacitance, {Note 4) ) ) 4 pF
- Unipolar Operation (Table 1) Binary
Input Ceding Bipolar Operatidn (Table-2)- Offset Binary
POWER REQUIREMENTS 7 R )
Accuracy not-guaranteed
Power Supply Range V,?D over this range. , B fs +16 \
Power Supply Current oo Digital inpufs = Vjyy or Vine L 100 uh

Note 1: Vour, 2 May exceed the Absolute Maximum voltage rating if the.current is limited to 30mA or less.
Note 2; Using internal feedback resistor (Rgg). Full scale range-(FSR) = ~(Vaer - 1LSB) in unipolar mode.
Note 3: Maximum gain change from +25°C to Taun or Tuax Is £0.3% FSA.

Note 4: Guaranteed by design but not 100% tested.
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T-51-09-08
- CMOS 8 Bit Multiplying D/A Converter

Table 1. Unipolar Binary Code Table

DIGITAL INPUT

Vi .
“ - MSB LSB

ANALOG OUTPUT

11111111-VHEF(%2')

>
S
R
R

10000001'-VREF(—1"3-9—)

256
'1ooooooo-vaEF—;%)h—V'f‘,LF
BT1(MSB) BT2  BIT3 BITB(L88) 127
001 1 1 1 1 1 1|V
, _ (5256 )
Figure 1. AD7523 Functional Diagram 0 00000 0 1|-Veer ( 2;6 )
[
0 00 0 0 0 0 0}f-V —a] =0
£V HEV AEF (256 )

. . 1
Note: 1LSB = (29)(Vrer) = (~355~) (Veer

Table 2. Bipolar (Oftset Binary) Code Table

DIGITAL INPUT
MSB LSB ANALOG QUTPUT

127
1111 11 11| Vage (25

\!/

. 1
100000 0 1|Vee (555
R1, R2 used only if gain adjustment is.required.

100 0 00 0 0| O

1
Figure 2. Unipolar Binary Operatlon (2-Quadrant Multiplication) 0 Tt 1 1 1 1 1 1]+Vge (_8)
7

{0 0000 0 0 t|Veer (52g)

© 00000 0 0|+Veer (g

. .
Note: 1L88 = (27)(Veer) = (25~) (Veer)

_ Chip Topography
0.097*
I ) (2.484mm)
ouT2 UM _H[I Vaee Voo
. P 1 |
= GND— )
A BIT 1 —
L e
= - - 0.088°
Notes: BT 2 [Z184mm)
1. A3/R4 match 0.1% or better,
2. R1, R2 used only if gain adjustment Is required. BT
3. R5-A7 used to adjust Vgur = OV at input code 10000000,
Figure 3. Bipolar (4-Quadrant) ,Operatlonr )
BIT 4 —

] 11
BIT§ BITS BITT ore

Maxim cannot assume resporisibliity for use of any clrcultry other than circuitry entirely embodied in a Maxim product. No circult patent licanses are Implied.
Maxim reserves the right to-change the circultry and specitications without notice at any time,
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