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CMOS 8 Bit Multiplying D/A Converter 

General Description 
T h e M X 7 5 2 3 is h i g h p e r f o r m a n c e m u l t i p l y i n g 8 bit 
d i g i t a l - t o - a n a l o g c o n v e r t e r (DAC) . L o w p o w e r C M O S 
t e c h n o l o g y a n d l ow cos t m a k e it su i t ab le fo r a w i d e 
range of a n a l o g da ta a c q u i s i t i o n a n d c o n t r o l app l i -
ca t ions . 

T h i n - f i l m res is tors assure 8 bit r eso l u t i on w i t h u p to 
10 bit l i near i t y (L g rade ) over t h e fu l l o p e r a t i n g t e m -
pe ra tu re range. In a d d i t i o n , all d ig i ta l i n p u t s are 
c o m p a t i b l e w i t h C M O S log i c levels. 

M a x i m ' s M X 7 5 2 3 is e lec t r i ca l l y a n d p in c o m p a t i b l e 
w i t h t he A n a l o g D e v i c e s A D 7 5 2 3 a n d is ava i l ab le in a 
s t anda rd w i d t h 16- lead D I P as we l l as sma l l o u t l i n e 
package . 

Applications 
A u t o m a t i c Test E q u i p m e n t 

D ig i ta l C a l i b r a t i o n S y s t e m s 

Ba t te ry P o w e r e d I n s t r u m e n t s 

A u d i o G a i n C o n t r o l 

D ig i ta l l y C o n t r o l l e d Fi l ters 

P r o g r a m m a b l e Power S u p p l i e s 

M o t i o n C o n t r o l S y s t e m s 

Features 
• 8, 9 and 10 Bit Linearity 

• ±1 .5% Unt r immed Gain Accuracy 

• Guaranteed Monoton ic 

4 Low Feedthrough 1 /2LSB at 200kHz 

+ Low Power Consumpt ion 

• C M O S Compat ib le Logic Inputs 

+ Widely Second Sourced 

Ordering Information 

PART T E M R R A N G E P A C K A G E ' ERROR 

M X 7 5 2 3 J N 0 ° C t o +70°C Plast ic DIP VjLSB 

M X 7 5 2 3 K N 0 ° C to +70° C Plast ic DIP ViLSB 

M X 7 5 2 3 L N 0 ° C to +70° C Plast ic DIP v»LSB 

M X 7 5 2 3 J C W E 0 ° C to +70°C Sma l l O u t l i n e VzLSB 

M X 7 5 2 3 K C W E 0 ° C to +70° C Smal l Ou t l i ne V.LSB 

M X 7 5 2 3 L C W E 0 ° C to + 7 0 ° C Sma l l O u t l i n e ViLSB 

' All devices — 16 lead packages 

Pin Configuration Typical Operating Circuit 
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Call toll free 1-800-998-8800 for free samples or literature. 



CMOS 8 Bit Multiplying D/A Converter 

ABSOLUTE MAXIMUM RATINGS 

Vr ) L , toGND -0.3V,+17V 
V R ^ t o G N D 25V 
Rpn; to GND .125V 
Digital Input Voltage to GND -0,3V, VD D 

Output Voltage (OUT1, OUT2) (Note 1) -0,3V, VD D 

Operating Temperature 0°C to ^70°C 

Storage Temperature -65°C to - 150°C 
Lead Temperature (Soldering 10 secsi +300CC 
Power Dissipation to -70CC 

Plastic DIP 670mW 
Small Outline 450mW 

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device These are stress ratings ontv and functional 
o p e r a t i o n o f the d e v i c e at these or any other conditions above those indicated in the operational sections of the specifications is not imptied Fxposurc to 
absofute maximum rating conditions for extended periods may affect device reliability. 

ELECTRICAL CHARACTERISTICS 
(Ta = T M I N t o T m a x , V d d = +15V, V R E F = +10V, Vquj-) = V 0 U T 2 = G N D , un less o t h e r w i s e spec i f i ed ) 

J^ Pt PARAMETER SYMBOL CONDITIONS MIN. 

DC ACCURACY 

Resolution 

Nonlinearity (Note 2) 

Monotonicity 

0.2% FSR = 'zLSB 
0.1% FSR = VjLSB 
0.05% FSR = 'eLSB 

MAX. J UNITS 

Bits 

l i.;, 
LSB 

Guaranteed 

i Gam Error (Note 2, 3) Digital Inputs - V l N H 
Tfl - +253C 
"̂ MIN TMAX 

i 1 5 
• 1.8 

' Power Supply Rejection (Note 2) PSRR V 0 D = + 14V to t15V Ta = + 25°C 
Tmin t ° TMAX 

0.02 
0 03 

; Output Leakage Current 
OUT1, Digital Inputs = V l N L 

Ta = +25° C 
T M I N T M A X 

•50 
•200 

; Output Leakage Current 

OUT2, Digital Inputs = V I N H 
T a = 25° C 
T M I N T M A X 

•50 
* 200 

VREF Input Resistance R R E F Ta = +25°C 5 10 20 

[ VREF Resistance Tempco j (Note 4) -500 

! AC PERFORMANCE (Note 4) 

Output Current Settling Time 
i to 0.2% of FSR 

R l = 1000, Digital Inputs = 
VJNH t 0 V , N L and vINL V I N H 

Ta = +25°C 
T M I N T M A X 

150 
200 

: Feedthrough Error Digital Inputs - V,NL. 
VREF - 20Vp_p. 200 KHz 

Ta = +25°C 
T M I N T 0 T M A X -1 

Output Capacitance 
I 
I 

CoUT 

Digital Inputs = V,NH 
OUT1 
OUT2 

100 
30 

Output Capacitance 
I 
I 

CoUT 
Digital Inputs = V ]NL 

OUT1 
OUT2 

30 
100 

I DIGITAL INPUTS 

Logic HIGH Threshold V|NH + 14.5 

. Logic LOW Threshold V,NL -0.5 

Input Leakage Current Digital inputs = 0V or +15V • 1 

Input Capacitance, (Note 4) 4 

; Input Coding Unipolar Operation (Table 1) 
Bipolar Operation (Table 2) 

Binary 
Offset Binary 

POWER REQUIREMENTS 

! Power Supply Range VD D 
Accuracy not guaranteed 
over this range +5 + 16 

i Power Supply Current ' D D Digital inputs - V,NH or V I N L 100 

% FSR 

— PF 

V 

V 

A 

pF 

V 

pA 

Note 1: Voun, 2 may exceed the Absolute Maximum voltage rating if the current is limited to 30mA or less. 
Note 2: Using internal feedback resistor (RFB)- Full scale range (FSR) = -(VR E F - 1 LSB) in unipolar mode. 
Note 3: Maximum gain change f rom +25°C to TMIN or T M A X is ±0.3% FSR. 
Note 4: Guaranteed by design but not 100% tested. 

2 y k i y j x i y n 



CMOS 8 Bit Multiplying D/A Converter 
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Figure 2. Unipolar Binary Operation (2-Quadrant Multiplication I 

/ n y j x i / H 
M X 7 5 2 3 n u T 2 

LSB / 
GND 

Notes: 
1 ft3 R4 m a t c h 0.1 or better. 
2 R1. R2 used on l y if ga in ad jus tmen t is requ i red. 
3 R5 R7 used to ad just V 0 ,, = 0V at inpu t code 10000000 

Figure 3 . Bipolar f4-Quactrant) Operation 

Table 1. Unipolar Binary Code Table 
D I G I T A L I N P U T 

M S B LSB 

1 1 1 1 1 1 1 1 

1 0 0 0 0 0 0 1 

1 0 0 0 0 0 0 0 

A N A L O G O U T P U T 

- V R E F 

~VH E F 

0 1 1 1 1 1 1 1 | - v R E f 

0 0 0 0 0 0 0 1 ! - V R E F 

( — ) 
V 256 ) 

( — ) 

\ 256 I 

( — ) 
\ 256 ' 
( — ) 
\ 256 / 

V 256 > 

0 0 0 0 0 0 0 0 -V| R E F V 256 

Note: 1 LSB = (2 - 8 ) (V R E F ) = ( - ^ - ) ( V R E F ) 

Table 2. Bipolar (Offset Binary) Code Table 
D I G I T A L I N P U T 

M S B LSB A N A L O G O U T P U T 

1 1 1 1 1 1 1 1 - V R E F ( 1 2 7 ) V 1 2 8 / 

1 0 0 0 0 0 0 1 - v R E F v 1 2 8 / 

1 0 0 0 0 0 0 0 0 

0 1 1 1 1 1 1 1 + v H E F \ 1 2 8 / 

0 0 0 0 0 0 0 1 + v R E F ( - 1 2 — ) V 1 2 8 / 

0 0 0 0 0 0 0 0 +V R E r ( — ) V 1 2 8 ) 

Note: 1LSB = (2 - 7 ) (V R E F ) = ( - f ^ - ) (V R E F ) 

Chip Topography 

(2 1 8 4 M M | 
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CMOS 8 Bit Multiplying D/A Converter 

Package Information 

! A 2 

t f 
A3 

TO 

B1 

0° - 1 5 ° 

- e A -

- e B -

Plastic DIP 
PLASTIC 

DUAL-IN-LINE 
PACKAGE 
(0.300 in.) 

DIM 
INCHES MILLIMETERS 

DIM 
MIN MAX MIN MAX 

A - 0.200 - 5.08 
A1 0.015 - 0.38 -
A2 0,125 0.175 3.18 4.45 
A3 0,055 0.080 1.40 2.03 
B 0.016 0.022 0.41 0.56 

B1 0,045 0.065 1.14 1.65 
C 0.008 0.012 0.20 0.30 

D1 0.005 0.080 0.13 2.03 
E 0.300 0.325 7.62 8.26 

E1 0.240 0.310 6.10 7.87 
e 0 100 - 2 54 -

eA 0.300 - 7.62 -
-I eB - 0.400 - 10.16 -I 

L 0.115 0.150 2.92 3.81 

PKG. DIM PINS 
INCHES MILLIMETERS 

PKG. DIM PINS 
MIN MAX MIN MAX 

P D 8 0.348 0.390 8.84 9.91 
P D 14 0.735 0.765 18.67 19.43 
P D 16 0.745 0.765 18.92 19.43 
P D 18 0.885 0.915 22.48 23.24 
P D 20 1.015 1.045 25 78 26.54 
N D 24 1.14 1.265 28.96 32.13 

( ( f 

A1 c 

8° 

M 

DIM 
INCHES MILLIMETERS 

DIM 
MIN MAX MIN MAX 

A 0.093 0.104 2.35 2.65 
A1 0.004 0.012 0.10 0.30 
B 0,014 0.019 0 35 0.49 
C 0.009 0.013 0.23 i 0 32 
E 0.291 0.299 7.40 7.60 
e 0.050 1.27 
H 0.394 0.419 10.00 1 10.65 
L 0.016 0.050 0.40 | 1.27 

Wide SO 
SMALL-OUTLINE 

PACKAGE 
(0.300 in.) 

DIM PINS 
INCHES MILLIMETERS 

DIM PINS 
MIN MAX MIN MAX 

D 16 0.398 0.413 10.10 10.50 
D 18 0.447 0.463 11.35 11 75 
D 20 0.496 0,512 12.60 13.00 
D 24 0.598 0.614 15.20 15.60 
D 28 0.697 0.713 17.70 18.10 

M;i\:m cannot assume responsibility for use cl any circuitry other than circuitry entirely embodied <n a Maxim product No circuit patent licenses are 

: mo lied Ma.'im reserves the rigtit to change the circuitry and specifications without notice at any time. 

4 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyva le , CA 94086 (408) 737-7600 
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