ANALOG _ o CMOS
DEVICES | 8-Bit Multiplying D/A Converter

FEATURES

Low Cost

Fast Settling: 100ns

Low Power Dissipation

Low Feedthrough: %2LSB @ 200kHz
Full Four-Quadrant Multiplying

APPLICATIONS
Battery Operated Equipment
ower, Ratiometric A/D Converters

The AD7523 is a low cost, monoht@d

GENERAL DESCRIPTION

analog converter packaged in a 16-pin DIP. The device
advanced monolithic, thin-film-on-CMOS technology to pre
vide 8-bit resolution with accuracy to 10-bits and very low
power dissipation.

The AD7523’s excellent multiplying characteristics and low
cost allow it to be used in a wide ranging field of applications
such as: low noise audio gain control, CRT character genera-
tion, motor speed control, digitally controlled attenuators, etc.
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SPEC'FICATIONS (Vop= + 15V, Vo= + 10V unless otherwise noted)

PARAMETER Ty =+25°C Ta = Tmin 10 Tax TEST CONDITION
STATIC ACCURACY
Resolution 8 Bits min 8 Bits min
Nonlinearity!
AD7523JN +1/2LSB max (£0.2% FSR max) +1/2LSB max (£0.2% FSR max) Vouri = Vourz = 0V
AD7523KN *+1/4LSB max (10.1% FSR max) +1/4LSB max (¥0.1% FSR max)
AD7523LN +1/8LSB max (+0.05% FSR max) +1/8LSB max (+0.05% FSR max)
Monotonicity Guaranteed over Tpyin t0 Thax Vour1 = Vourz = OV
Gain Error' %7 -1.5% of FSR min, +1.5% of FSR max  -1.8% of FSR min, +1.8% of FSR max Digital Inputs = Vi

Power Supply Rejection (Gain)'*>  0.02% per % max

Output Leakage Current

0.03% per % max

Vpp = +14V to +15V
Digital Inputs = Vi

louTy (pin 1) *50nA max +200nA max Vouti = VouTz = OV, Vrgg = 10V
Digital Inputs = V.
lout?2 (pin 2) 150nA max 3200nA max VQUTI = Voutz = OV, Vpgg = 10V
Digital Inputs = Viyy
DYNAMIC PERFORMANCE
150ns max 200ns max To 0.2% FSR, Load = 10082
Digital Inputs = Vg to Vg or
VINL © Ving
Al/2LSB max *1LSB max Digital Inputs = V.

[\

Vgpgy = 20V p-p, 200kHz sinewave

;‘Skﬂ min 2 max

ure Coefficignt

Vout1 = Vourz = 0V

i S
ANALOG OUTPUTS\/

Output Capacitance

Coury (PIn D) 100pF 00pF ha:

Coutz (Pin 2) 30pF max 30p6F nfa

Cout: (Pin 1) 30pF max OpF jna

Courz (Pin 2) 100pF max 100p X

DIGITAL INPUTS Q

Logic Thresholds

VinH +14.5V min +14.5V min

ViNnL +0.5V max +0.5V max
Input Leakage Current

Ijy (per input) *1UA max T1A max Vi = OV oor +15
Input Capacitance

ot 4pF max 4pF max

Input Coding

Unipolar Binary of Offset Binary (sce next page)

POWER REQUIREMENTS

Vpp Range +5V min, +16V max +5V min, +16V max Device Functionality. Accuracy
is tested and guaranteed only at
Vpp = +15V
Ipp 100uA max 100uA max Digital Inputs = Vi or Vi
NOTES:

! FSR is Full Scale Range.

? Using internal feedback resistor, Full Scale Range (FSR) is equal to (VREF ~ 1LSB) in the unipolar circuit on the next page.

3Max gain change from +25°C 10 Ty, or Tnax is $0.3% FSR.
* Guaranteed by design. Not subject to test.

Specifications subject to change without notice.

ABSOLUTE MAXIMUM RATINGS
(Ta = +25°C unless otherwise stated)

Vbp to GND .. . =0Vt +17V
Digital Input Voltage (Vi) to GND . —0.3V to Vpp +0.3V
VOUTI) Vour:z to GND —0.3V to Vpp

Power Dissipation (Package)
To +70°C C e
Derate above +70°C by

Operating Temperature Range

Storage Temperature Range .

Lead Temperature (Soldering, 10sec) . . .

670mW
8.3mW/°C
0to +70°C

... ... —65Cto +150°C

+300°C



CAUTION:

ESD (Electro-Static Discharge) sensitive device. The digital control inputs are diode protect-
ed; however, permanent damange may occur on unconnected devices subject to high energy
electrostatic fields. Unused devices must be stored in conductive foam or shunts. The pro-

tective foam should be discharged to the destination socket before devices are removed.
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Figure 2. Bipolar (4-Quadrant) Operation
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Table |1, Bipolar (Offset Binary) Code Table



APPLICATIONS

DIVIDER (DIGITALLY CONTROLLED GAIN)
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OUTLINE DIMENSIONS
Dimensions shown in inches and {(mm).
16 PIN PLASTIC DIP
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POWER GENERATION
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1. LEAD NO. 1 IDENTIFIED BY DOT OR NOTCH
2. LEADS ARE SOLDER PLATED KOVAR OR

ALLOY 42.




