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CMOS
8-Bit Buffered Multiplying DAC

AD7524

FEATURES

Microprocessor Compatible (6800, 8085, 780, Etc.)
TTL/CMOS Compatible Inputs

On-Chip Data Latches

Endpoint Linearity

Low Power Consumption

Monotonicity Guaranteed (Full Temperature Range)
Latch Free (No Protection Schottky Required)

APPLICATIONS

Microprocessor Controlled Gain Circuits
Microprocessor Controlled Attenuator Circuits
Microprocessor Controlled Function Generation
Precision AGC Circuits

Bus Structured Instruments

GENERAL DESCRIPTION
The AD7524 is a low cost, 8-bit monolithic CMOS DAC
designed for direct interface to most microprocessors.

Basically an 8-bit DAC with input latches, the AD7524’s load
cycle is similar to the “write” cycle of a random access
memory. Using an advanced thin-film on CMOS fabrication
process, the AD7524 provides accuracy to 1/8 LSB with a typi-
cal power dissipation of less than 10 milliwatts.

A newly improved design eliminates the protection Schottky
previously required and guarantees TTL compatibility when
using a +5 V supply. Loading speed has been increased for
compatibility with most microprocessors.

Featuring operation from +5 V to +15 V, the AD7524 inter-
faces directly to most microprocessor buses or output ports.

Excellent multiplying characteristics (2- or 4-quadrant) make
the AD7524 an ideal choice for many microprocessor con-
trolled gain setting and signal control applications.
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Temperature Nonlinearity | Package
Model' Range (Vop = +15 V) | Option?
AD7524)JN | -40°C to +85°C +1/2 LSB N-16
AD7524KN | -40°C to +85°C +1/4 LSB N-16
AD7524LN | -40°C to +85°C +1/8 LSB N-16
AD7524)P | -40°C to +85°C +1/2 LSB P-20A
AD7524KP | -40°C to +85°C +1/4 LSB P-20A
AD7524LP | -40°C to +85°C +1/8 LSB P-20A
AD7524JR -40°C to +85°C +1/2 LSB R-16A
AD7524AQ | -40°C to +85°C +1/2 LSB Q-16
AD7524BQ | -40°C to +85°C +1/4 LSB Q-16
AD7524CQ | -40°C to +85°C +1/8 LSB Q-16
AD7524S5Q | -55°C to +125°C +1/2 LSB Q-16
AD7524TQ | -55°C to +125°C +1/4 LSB Q-16
AD7524UQ | -55°C to +125°C +1/8 LSB Q-16
AD7524SE | -55°C to +125°C +1/2 LSB E-20A
AD7524TE | -55°C to +125°C +1/4 LSB E-20A
AD7524UE | -55°C to +125°C +1/8 LSB E-20A
NOTES

1To order MIL-STD-883, Class B processed parts, add/883B to part number.
Contact your local sales office for military data sheet. For U.S. Standard
Military Drawing (SMD) see DESC drawing #5962-87700.

2E = Leadless Ceramic Chip Carrier: N = Plastic DIP; P = Plastic Leaded Chip
Carrier; Q = Cerdip; R = SOIC.
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CIRCUIT DESCRIPTION WRITE MODE

CIRCUIT INFORMATION When CS and WR are both LOW, the AD7524 is in the

The AD7524, an 8-bit multiplying D/A converter, consists of a WRITE mode, and the AD7524 analog output responds to data
highly stable thin film R-2R ladder and eight N-channel current ~ activity at the DBO-DB7 data bus inputs. In this mode, the

switches on a monolithic chip. Most applications require the AD7524 acts like a nonlatched input D/A converter.
addition of only an output operational amplifier and a voltage
or current reference. HOLD MODE

L L - : When either CS or WR is HIGH, the AD7524 is in the HOLD
The simplified D/A circuit is shown in Figure 1. An inverted '
R-2R ladder structure is used—that is, the binarily weighted _mode. The AD75.24 gnalog output holds the value _corresw]d-
currents are switched between the OUT1 and OUT?2 bus lines, ing to the _Iast digital input present at DBO-DBY prior to WR or
thus maintaining a constant current in each ladder leg indepen- CS assuming the HIGH state.

dent of the switch state. MODE SELECTION TABLE

V, 10k 10k 10k —=a e
REF CS WR Mode DAC Response
206 S 20k 20k W0k S0 L L Write DAC responds to data bus
s1 s-2 s-3 s8 (DBO-DBY7) inputs.
| i i | H X Hold Data bus (DBO-DB7) is
N N 4
! H—t4 55— | out2 Locked Out:
54 o
| | Ll J 1 oun X H Hold DAC holds last data present
| | 7735777 LaAA—O Reeepeack when WR or CS assumed
& HIGH state.
WR O—| INTERFACE LOGIC L = Low State, H = High State, X = Don't Care.
k ------- & WRITE CYCLE TIMING DIAGRAM
DB7 (MSB) DB6 DBS DBO (LSB)

EQUIVALENT CIRCUIT ANALYSIS

Figure 1. Functional Diagram | tes
CHIP SELECT

The equivalent circuit for all digital inputs LOW is shown in | twa

Figures 2. In Figure 2 with all digital inputs LOW, the refer- WRITE \‘\ Y,

ence current is switched to OUT2. The current source I gakace -

is composed of surface and junction leakages to the substrate ‘V_ " VoD
. 1 ] H pATAIN

while the = current source represents a constant 1-bit cur- OATA IN (080 = D& vy STABLE X .

rent drain through the termination resistor on the R-2R ladder. O atsigna rise and fall times measured from
The “ON” capacitance of the output N-channel switches is Pk t0 9% 0t VoD Voo = #8V. 4 =t = 20ns;
120 pF, as shown on the OUT2 terminal. The “OFF” switch 2. Timing ' tovet s VIH+ Vi
capacitance is 30 pF, as shown on the OUT1 terminal. Analysis S e i sooroximate cmm“ms"zmm
of the circuit for all digital inputs high is similar to Figure 2 355’725522:”3\?0‘,2;3\:0:0:317’:"‘“":;0;!5 i The'
however, the “ON” switches are now on terminal OUT1, hence hawever, in ?E‘?’,u.cat‘.’og;"vvl»e;s ‘t%“ﬁ\inﬁ:r‘:\'::‘ttbs=
the 120 pF appears at that terminal. Gonc, tons = 8Om0 T o8
14 ] 1 1,400
[ R‘EEBBACK ALL I;I%ZTT?EBI?‘IPUTS
3R 2 Vop=+15v  TIED TOGETHER 0
- -Q0UT1 _ r _
l 3 10 1000 S
' ILEAKAGE 30pF ¢ \ 3
R~ 10k A L =
IREF % § st Voo ‘st \ o g";
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Figure 2. AD7524 DAC Equivalent Circuit—All Digital N
Inputs Low 2 4 8 10 uvm,V‘O‘LTS
INTERFACE LOGIC INFORMATION Figure 3. Supply Current vs. Logic Level
MODE SELECTION s L Typical plots of supply current, Ipp, versus logic input voltage,
AD7524 mode selection is controlled by the CS and WR inputs. VN, for Vpp = +5 V and Vpp = +15 V are shown above.
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ANALOG CIRCUIT CONNECTIONS 10V

{ac or dc}
Vrer Voo

DATA ©
INPUTS ~ Vour
o +
— 'AD544, AD517
WR OR SIMILAR
NO s
v 2;‘:,“;232,:’3 fg ,&2.&}1.;23 AIN 1. ADJUST R1 FOR Voyt = 0V AT CODE 10000000.
GND 2. C1PHASE COMPENSATION (10pF-150F) GND 2. C1 PHASE COMPENSATION (10 - 15pF) MAY BE
. C (10pF-15p REQUIRED IF A1 IS A HIGH SPEED AMPLIFIER.

1S REQUIRED WHEN USING HIGH SPEED
AMPLIFIERS TO PREVENT RINGING OR

OSCILLATION,
Figure 4. Unipolar Binary Operation Figure 5. Bipolar (4-Quadrant) Operation
(2-Quadrant Multiplication)
Table I. Unipolar Binary Code Table Table Il. Bipolar (Offset Binary) Code Table

Digital Input Digital Input
MSB LSB Analog Output MSB LSB Analog Output
1111 1111 —VRer (255/256) 1111 1111 +Vrer (127/128)
1000 0001 —Vrer (129/256) 1000 0001 +Vrer (1/128)
1000 0000 —VRer (128/256) = —Vgee/2 1000 0000 0
01111111 —Vrer (127/256) 01111111 —Vrer (1/128)
0000 0001 —Vger (1/256) 0000 0001 —Vrer (127/128)
0000 0000 —Vrer (0/256) =0 0000 0000 —Vrer (128/128)
Note: 1 LSB = (27%)(Vrer) = 1/256 (Vger) Note: 1 LSB = (27)(Vrer) = 1/128 (Vrer)

MICROPROCESSOR INTERFACE

T 3

ADDRESS 4>
m BUS
<5

ALE CATCH Moy
8085A < ™~
W
J
ADO0-AD7 _J ) ADDRESS/DATA BUS ) DATA BUS

*ANALOG CIRCUITRY HAS BEEN OMITTED *ANALOG CIRCUITRY HAS BEEN OMITTED
FOR CLARITY. FOR CLARITY,

Figure 6. AD7524/8085A Interface Figure 7. AD7524/MC6800 Interface
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POWER GENERATION

Figure 8.
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