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/JLP Compatible 14-Bit D/A Converter 

General Description 
The MX7536 is a h igh per fo rmance C M O S mono l i th ic 
14-bit d ig i ta l - to-analog converter (DAC) that is opt i -
mized and spec i f ied to operate as a b ipolar ou tpu t 
part. Since the resistors required for 4-quadrant mul t i -
p ly ing operat ion are inc luded in theMX7536, on ly two 
op amps and a vol tage reference are required exter-
nally. Wafer level laser t r immed th in- f i lm resistors and 
tempera ture compensated N M O S swi tches assure 
speci f ied per fo rmance over the ful l operat ing temp-
erature ranges w i th except ional l inearity and gain 
stabil ity. 

The MX7536 is con f igured to operate w i th an 8- or 
16-bit data bus w i th separate Most Signi f icant (MS) 
and Least S ign i f icant (LS) byte ch ip select contro ls . 
In addi t ion, all d ig i ta l inputs are compat ib le wi th both 
T T L and 5V C M O S logic levels. The device is pro-
tected against C M O S " la tchup" and does not require 
external Schot tky protect ion diodes. 

The MX7536 is avai lable in 28-pin 600 mil w ide DIP, 
PLCC or Smal l Out l ine (SO) packages. 

Applications 
Machine and Mot ion Cont ro l Systems 

Automat ic Test Equipment 

Digi tal Aud io 

/jP Cont ro l led Cal ibrat ion Ci rcu i t ry 

Programmable Gain Ampl i f iers 

Digi ta l ly Cont ro l led Filters 

Programmable Power Suppl ies 
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Features 
4 14-Bit Monotonic over Full Temperature Range 
+ Full 4-Quadrant Multiplication 
4 fjP Compatible Double Buffered Inputs 
+ Exceptionally Low Gain Tempco (2ppm/°C) 
+ Low Output Leakage (<20nA) over the Full 

Temperature Range 
+ Low Power Consumption 
• TTL and CMOS Compatible 

Ordering Information 

PART TEMP. RANGE PACKAGE* ACCURACY 
MX7536JN 0°C to +70° C Plastic DIP + 2 LSB 
MX7536KN 0°C to +70° C Plastic DIP t 1 LSB 
MX7536JCWI 0°C to +70° C Wide SO + 2 LSB 
MX7536KCWI 0°C to +70°C Wide SO + 1 LSB 
MX7536JP 0°C to +70° C PLCC +2 LSB 
MX7536KP 0°C to +70° C PLCC + 1 LSB 
MX7536J/D 0°C to +70° C Dice + 2 LSB 
MX7536AQ -25°C to +85°C CERDIP »2 LSB 
MX7536BQ -25° C to +85°C CERDIP -t 1 LSB 
MX7536AD -25°C to +85°C Ceramic + 2 LSB 
MX7536BD -25° C to +85° C Ceramic + 1 LSB 

(Ordering information continued on page 10.) 
•Maxim reserves the right to ship Ceramic In lieu ot CEROIP packages. 

Pin Configuration 
Top View 
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See page 10 for Plastic Chip Carrier Pin Configuration 
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jJLP Compatible 14-Bit D/A Converter 
ABSOLUTE MAXIMUM RATINGS 
VD D to DGND -0.3V, +17V 
V ss to AGND -15V, +0.3V 
VREF to AGND + 2 5 V 

RFB to AGND +25V 
RINT to AGND ±25V 
VINV to AGND ±25V 
Digital Input Voltage (pins 8-25) 
to DGND -0.3V, VDD +0.3V 

V (pin 4) to DGND -0.3V, VDD +0.3V 

AGND to DGND -0.3V, VDD +0.3V 
Power Dissipation (any package) 1000mW 

Derate above 75° C 10mW/°C 
Operat ing Temperature Ranges 
MX7536J/K 0°C to +70°C 
MX7536A/B -25° C to +85° C 
MX7536S/T -55° C to +125°C 

Storage Temperature -65° C to +150° C 
Lead Temperature (Soldering 10 sec) +300°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 these or any other conditions above those indicated in the operational sections of the specifications is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

ELECTRICAL CHARACTERISTICS 
( T A = T m i n to T M A X , VDD = + 1 1 . 4 V to + 1 5 . 7 5 V (Note 1 ) , VREF = + 1 0 V , V A G N D F = VAGNDS : Vss = 0V unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

DC ACCURACY 

Resolution 14 Bits 

Relative Accuracy 
MX7536K/B/T 
MX 7536J/A/S 

±1 
+2 LSB 

Differential Non-Linearity Guaranteed Monotonic MX7536K/B/T 
Over Temperature MX7536J/A/S ±1 LSB 

Full Scale Error 
Measured with internal RFB and M y 7 5 3 r j / a / s 
includes effects of leakage M X7536K/B/T 
current and gain T.C. 

±16 
+ 8 LSB 

Offset Error 

Error due to mismatch between RFB and offset 
resistor. It also includes leakage current to 
IOUT and is measured when the DAC is loaded 
with all 0s. 

±4 LSB 

Gain Temperature 
Coefficient (Note 2) 
AGain/ATemperature 

+2 ±5 ppm/°C 

Offset Temperature 
Coefficient (Note 2) 
AOffset/ ATem peratu re 

MX7536J/A/S 
MX7536K/B/T 

± 1 ±5 
+ 1 +2.5 ppm/ °C 

INPUT RESISTANCES 

VREF Input Resistance RREF 3 6 13 
kQ 

VINV Input Resistance RINV 2 4 8 
kQ 

DIGITAL INPUTS 

Logic HIGH threshold VLNH +2.4 
V 

Logic LOW threshold V|NL +0.8 
V 

Input Leakage current Digital inputs = OV or VDD 
Ta = +25°C ±1 

Ht\ Input Leakage current Digital inputs = OV or VDD 
TA = TMIN t o TMAX + 10 

Ht\ 

Input Capacitance 
(Note 2) C|N 7 P F 

2 y u y j x i y n 



JJLP Compatible 14-Bit D/A Converter 
ELECTRICAL CHARACTERISTICS (Continued) 
( T A = TMIN to TMAX, VDD = + 1 1 . 4 V to + 1 5 . 7 5 V (Note 1 ) , V R E F = + 1 0 V , VAGNDF = VAGNDS = VSs = O V unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

POWER REQUIREMENTS 

Positive Supply Range VDD Accuracy Guaranteed + 1 1 . 4 + 1 5 . 7 5 V 

Negative Supply Range Vss Accuracy Guaranteed - 2 0 0 - 5 0 0 mV 

Positive Supply Current IDD 
Digital inputs = VINH or VINL 4 M A 

Positive Supply Current IDD 
Digital inputs = OV or VDD 5 0 0 M 

Power Supply Rejection 
AGain/AVoo AVDD = VDD(MAX) - VoD(MIN) + 0 . 0 2 %/% 

Note 1: Specifications are guaranteed for VDD of + 1 1 . 4 V to + 1 5 . 7 5 V . At VDD of 5 V device is still functional with degraded 
specifications. 

Note 2: Guaranteed by Product Assurance Testing. 

AC PERFORMANCE CHARACTERISTICS 
These are included for Design Guidance only and are not subject to test. 
(VDD = +11.4V to +15.75V, V R E F = + 1 0 V , VAGNDS = VAGNDF = OV. Vss = OV. Output Amplifier is AD544 unless 
otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Output Current 
Settling Time 

Ta = 25°C 
To 0.003% of full scale range. 
IOUT load = 100Q, CEXT = 13pF, D A C register 
alternately loaded with all 1s and all 0s. 

0.8 1 .5 // sec 

Digital to Analog 
Glitch Impulse 

TA = 25°C 
Measured with V R E F = 0V. I 0 U T load = 100Q, 
CEXT = 13pF. D A C register alternately loaded 
with all 1's and all 0's. 

5 0 nV-sec 

Multiplying Feedthrough 
Error 
(Note 3) 

VREF = ± 1 0 V , 1kHz sine wave 
DAC register loaded with 10 0000 0000 0000 
T f l = 25°C 

4 M V P - P 

Output Capacitance 
C O U T (IOUT p i n ) 

C O U T (IOUT p i n ) 

TA = TMIN, TMAX 
DAC register loaded with all 1s 
DAC register loaded with all 0s 

2 6 0 
1 3 0 

P F 

Output Noise 
Voltage Density 
(10Hz-100kHz) 

Measured between R F B and IOUT 
TA = 25°C 5 0 nVA/Hz 

Note 3: Feedthrough can be further reduced by connecting the metal lid on the ceramic package to DGND 
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JJIP Compatible 14-Bit D/A Converter 
TIMING CHARACTERISTICS 
( V D D = + 1 1 . 4 V to + 1 5 . 7 5 V , VREF = + 1 0 V , VAGNDF = VAGNDS = OV. V S S = O V . All specifications T M I N to T M A X unless otherwise noted. 
See Figure 1 for Timing Diagram.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 
CSMSB or CSLSB 
to WR Setup Time ti Ta = -55° C to +125° C 0 ns 

CSMSB or CSLSB 
to WR Hold Time t2 Ta = -55°C to +125°C 0 ns 

LDAC Pulse Width t3 

Ta = +25°C 
Ta = -25° C to +85° C 
Ta = -55°C to +125°C 

170 
200 
240 

ns 

Write Pulse Width U 
Ta = +25°C 
Ta = -25°C to +85°C 
Ta = -55°C to +125°C 

170 
200 
240 

ns 

Data Setup Time t5 

Ta = +25°C 
Ta = -25°C to +85°C 
Ta = -55°C to +125°C 

140 
160 
180 

ns 

Data Hold Time te 
Ta = +25°C 
Ta = -25°C to +85°C 
Ta = -55° C to +125°C 

20 
20 
30 

ns 

Pin Description 
Pin Function Description 

1 R | N T Junction point for internal R1 and R2 
resistors which invert the VREF with an 
external op amp. 

2 VREF Reference input to DAC. It is internally 
connected to R O F S and R 1 . 

3 R F B Feedback Resistor. Used to close the 
loop around an external op amp. 

4 L0UT Current Output 
5 AGNDS Analog Ground Sense. Reference point 

for external circuitry. This pin should 
carry minimum current. 

6 AGNDF Analog Ground Force. Carries current 
from internal analog ground connec-
tions. AGNDS and AGNDF are tied 
together internally. 

7 DGND Digital Ground 
8 D B 1 3 Data Bit 13 (MSB) 
9 DB12 Data Bit 12 
10 DB11 Data Bit 11 
11 DB10 Data Bit 10 
1 2 DB9 Data Bit 9 
1 3 DB8 Data Bit 8 
1 4 DB7 Data Bit 7 
1 5 DB6 Data Bit 6 
1 6 D B 5 ' Data Bit 5 
17 DB4 Data Bit 4 
18 DB3 Data Bit 3 
19 DB2 Data Bit 2 
20 DB1 Data Bit 1 
2 1 DB0 - Data Bit 0 (LSB) 
2 2 CSMSB Chip Select Most Significant (MS) Byte. 

Active Low. 
2 3 LDAC Asynchronous Load DAC input. Active 

Low. 

Pin Function Description 

24 CSLSB Chip Select Least Significant (LS) Byte. 
Active Low. 

25 WR Write input. Active Low. 
26 V D D +12V to +15V supply voltage. 
27 Vss Bias pin for high temperature low leak-

age configuration. 
28 V|NV This pin must be connected to the out-

put of the external inverting op amp 
(Figure 5). 

CSMSB CSLSB LDAC WR Function 

0 1 1 0 Load MS Input 
Register 

1 0 1 0 Load LS Input 
Register 

0 0 1 0 Load LS and MS 
Input Registers 

1 1 0 X Load DAC Register 
from Input Register 

0 0 0 0 All Registers are 
transparent 

1 1 1 X No operation 

X X 1 1 No operation 

NOTE: X = Don't Care 
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jJiP Compatible 14-Bit D/A Converter 
Detailed Description 

D/A Section 
The basic MX7536 DAC c i rcu i t consists of a laser-
t r immed, th in - f i lm 11-bit R-2R resistor array, a 3-b i t 
segmented resistor array, and N M O S current swi tches 
as shown in Figure 2. The three MSBs are decoded to 
dr ive the swi tches A-G of the segmented array, and 
the remain ing bits drive swi tches S0-S10 of the R-2R 
array. 

Binar i ly we ighted currents are swi tched to ei ther 
A G N D F or l 0 y T depend ing on the status of each 
input bit. The R-2R ladder cur ren t is 1/8th of the total 
reference input current . The remain ing 7/8th current 
f lows into the segmented resistors d iv id ing equal ly 
a m o n g these 7 resistors. The input resistance at VR E F 
is constant , and therefore, it can be dr iven by a 
vol tage or cur rent source of posit ive or negative 
polarity. 

The MX7536 is op t imized for b ipolar ou tpu t operat ion 
and uses the of fset b inary input cod ing . The R1 and 
R2 resistors are added to a l low invers ion of any 
reference vol tage appl ied to the VR E F pin by using an 
external op amp. Furthermore, ROFS> wh ich is matched 
to R FB> | s added to offset the ou tpu t by a constant 
-VREF, resul t ing in offset b inary cod ing. 

Two separa te ana log g r o u n d pins, A G N D S and 
AGNDF, are prov ided to el iminate any variat ions in 
the g round potent ia l as seen internal ly by the DAC. 
A G N D F is used to sink all current , whi le A G N D S is 
used to sense the internal g round potent ial . An ampl i -
fier, A3, can be opt iona l ly used to force the internal 
DAC g r o u n d to the system's ana log g r o u n d potent ia l 
as shown in Figure 2. A G N D F and A G N D S connec -
t ions may be changed to a c c o m m o d a t e the requi red 
output dr ive and system accuracy. 

The equiva lent c i rcu i t for the DAC is shown in Figure 
3. C 0 U T varies f rom typical ly 90pF to 180pF depend-

» S - H k - <5--H K -

r ' 6 T 1 h - " 
r l H r ~ 

5V 

OV 

NOTES 
1. ALL INPUT SIGNAL RISE AND FALL TIMES MEASURED FROM 

10% TO 90% OF +5V. t r I, 20ns. 

2. TIMING MEASUREMENT REFERENCE LEVEL IS V|H + V,L 

3. IF LDAC IS ACTIVATED PRIOR TO THE RISING EDGE OF WR 
THEN IT MUST STAY LOW FOR l 3 OR LONGER AFTER WR 
GOES HIGH. 

Figure 1. MX7536 Timing Diagram 

ing on the d ig i ta l code. R „ denotes the equivalent 
ou tpu t resistance of the DAC w h i c h varies w i th input 
code. g(VR F F ,N) is the Theven in equivalent vol tage 
generator due to the reference input vol tage, VREF, 
and the dig i ta l input code of the DAC, N. 

Figure 2. Simplified Circuit Diagram of the MX7536 D/A Section Showing Connection of ExternaI Op Amps 
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jJLP Compatible 14-Bit D/A Converter 
R/2 

r - w -

9(VREF, N ) •LEAKAGE - L 

- o RFB 

'OUT 

—R- COUT 

Figure 3. Equivalent Analog Output Circuit 

Digital Section 
Al l d ig i ta l inputs are both T T L and 5V C M O S logic 
compat ib le . Al l inputs are pro tec ted for e lectrostat ic 
d ischarge and have typ ica l input cur rents of less than 
1nA. Supp ly cur rent wi l l be min imized when the d ig i -
tal input vol tages are kept as c lose to OV and 5V 
levels as possible. 

Application Information 
Bipolar Operation for MX7536 

(4-Quadrant Multiplication) 
The MX7536 is a dedicated bipolar DAC. Speci f ied 
accuracy is obta ined w i thou t the use of expensive 
closely matched external resistors. As shown in Figure 
4, R1 and R2 provide an opt ional gain adjustment, and 
capac i tor C1 helps prevent overshoot and r ing ing 
when h igh speed op amps are used. In th is c i rcu i t 
A G N D F and A G N D S are external ly shor ted to g round. 
General ly , another op amp is used to Kelv in the 
g round connec t ion as shown in Figure 5. 

Table 1 shows the Offset Binary Code obta ined w i th 
the c i rcu i t of Figure 5. Note that by invert ing the MSB 
of the DAC word, 2's Comp lemen t transfer func t ion 
can be obtained. 

VDD 

CSMSB-

CSLSB-

VREF R INT V I N V V D D R F ^ 

LDAC svisixisvi 
MX7536 IOUT 

AGNDS 
AGNDF 

DGND Vss A ^ 2 

CSMSB 
WR . 
CSLSB 
DB13-DB0 

21 J z 

VOUT 

INPUT 
DATA 

DIGITAL 
GROUND 

Figure 4. MX7536 Operation 

VDD 
VOLTAGE 

REFERENCE 

GND 

VREF RINT V|NV VDDRF? 
•OUT̂  

AGNDF/6 
DB13 DBO OGNO V$s 

z n r 

NOTE: CONTROL INPUTS OMITTED FOR CLARITY 

Figure 5. MX7536 Operation with Forced Ground 

Offset and Gain Adjustment of MX7S36 
Offset Adjustment 

1. Ad jus t of fset of ampl i f ie r A1 so that potent ia l at 
R|N T is <10/uV wi th respect to signal g round. 

2. Load DAC register w i th all Os. 

3. Ad jus t of fset of ampl i f ier A2 unt i l V 0 U T = -V,N 
±10/uV. 

Gain Adjustment 

1. Load DAC register w i th all 1s. 
2. Tr im p o t e n t i o m e t e r R2 so tha t V 0 U T = +V,N 

(8191/8192) 

For wide temperature range appl icat ions, resistors and 
potent iometers shou ld have low tempera ture coef f i -
c ients. In many app l ica t ions by v i r tue of the excel lent 
tempera ture coef f ic ients of the of fset and gain errors 
of the MX7536, ad justments may not be needed. 

Grounding Considerations 
Since I0UT A N C ' THE ou tpu t ampl i f ier 's non inver t ing 
input are sensi t ive to of fset voltages, nodes that need 
to be g rounded shou ld be connec ted d i rect ly to a 
"s ing le po in t " g round th rough a separate, very low 
resistance path. Note that the ou tpu t current at l 0 U T 
and A G N D F vary w i th input code and create a code 
dependent error if these terminals are connec ted to 
g round (or a vir tual g round) th rough a resistive path. 

It is impor tant to use a proper g round ing techn ique to 
ob ta in h igh accuracy. The two A G N D pins (AGNDF, 
AGNDS) prov ide f lex ib i l i ty in this respect. In Figure 4, 
A G N D S and A G N D F are shor ted together external ly 
and an extra op amp, A2, is not required. Voltage 
d rops due to bond wi re resistance are not c o m p e n -
sated for in this c ircui t . Th is cou ld create a l ineari ty 
error (about 0.1 LSB due to bond wire resistance 

/ M > J x i yy\ 



jJiP Compatible 14-Bit D/A Converter 
alone) wh ich can be e l iminated by using the c i rcui t of 
Figure 5. Here A2 mainta ins A G N D S at s ignal ground 
potent ia l . By us ing Force/Sense techn iques all swi tch 
contac ts on the DAC are kept at exact ly the same 
potent ia l and any er ror due to bond wire resistance is 
e l iminated. 

Figure 6 is a suggested pr inted c i rcui t board (PCB) 
layout for the MX7536. 

C1 LOCATION V* V" PIN 1 A3 

* DGND 

• LAYOUT IS FOR DOUBLE SIDED 
• BOARD DOTTED LINE INDICATES 
• TRACK ON COMPONENT SIDE 

Figure 6. Suggested Layout for MX7536 Circuit of Figure 4 

Low Leakage Configuration 
Leakage currents in the DAC f low ing into the I0UT 
l ine can cause gain, l inear i ty and of fset errors. 
Leakage is worse at high temperatures. 

Dynamic Considerations 
In stat ic or DC appl icat ions, the AC character is t ics of 
the ou tpu t ampl i f ier are not cr i t ical . In h igher speed 
appl icat ions, where ei ther the reference input is an 
AC signal or the DAC output must sett le qu ick ly to a 
new p rogrammed value, the AC parameters of the 
output op amp must be considered. 

Ano ther error source in dynamic appl icat ions is para-
sit ic signal coup l ing f rom the VR E F terminal to l 0 U T . 
Th is is normal ly a func t ion of board layout and lead-
to- lead package capaci tance. Signals can also be 
in jected into the DAC ou tpu ts 'when the digi tal inputs 
are sw i tched . Th is d ig i ta l f eed th rough is mos t l y 
dependent on c i rcu i t board layout and on-ch ip capa-

cit ive coup l ing . Layout induced feedthrough can be 
min im ized w i th gua rd traces between d ig i ta l inputs, 
VREF , and the DAC outputs. 

Compensation 
A compensa t i on capaci tor, C1, may be needed when 
the DAC is used w i th a h igh speed ou tpu t ampli f ier. 
T h e pu rpose of the capac i to r is to cance l the po le 
fo rmed by the DAC's output capaci tance and internal 
feedback resistance. Its value depends on the type of 
op amp used. Typical values range f rom 10pF to 33pF. 
Too smal l a value causes ou tpu t r ing ing whi le excess 
capac i tance overdamps the output . The size of C1 
can be minimized, and ou tpu t sett l ing per fo rmance 
improved, by keeping the PC board t race and stray 
capaci tance at I0UT as small as possible. 

Bypassing 
A 1/jF bypass capaci tor , in paral lel w i th a OOI/kF 
ceramic capaci tor, shou ld be connec ted as c lose to 
the DAC's V D D and G N D pins as possible. H igh fre-
quency noise reject ion is opt imized if tan ta lum is 
used for the 1/VF capaci tor . V S S decoup l i ng capac i to r 
of 4.7/UF is also requi red if low leakage con f igura t ion 
is used. 

The MX7536 has h igh - impedance dig i ta l inputs. To 
min imize noise p ick-up, they shou ld be connected to 
ei ther V D D or G N D termina ls when not used. It is also 
g o o d pract ice to connect act ive inputs to V D D or G N D 
th rough h igh valued resistors (1MO) to prevent static 
charge accumu la t i on if these pins are left f loat ing, as 
m i g h t be t he case w h e n a c i r c u i t ca rd is left 
unconnected. 

Op Amp Selection 
Input of fset vo l tage (V o s ) , input bias current ( lB ) and 
of fset vo l tage dr i f t ( tempco of V 0 s) are three key 
parameters determin ing the choice of a suitable ampl i -
fier. To mainta in speci f ied accuracy w i th VR E F of 10V, 
V o s shou ld be less than 30//V, and lp shou ld be less 
than 2nA. Open loop gain should De greater than 
100,000. Max im's MAX400 has low VQ S (10//V max), 
low l B (2nA) and low T C V o s (0.03//V/°C max). This op 
amp can be used w i thou t requi r ing any ad justments . 
For med ium f requency appl icat ions, the OP-27 and 
for even h igher f requency appl icat ions the HA-2620 
are recommended . However these op amps require 
external offset ad justment (Table 1). 

Table 1. Amplifier Performance Comparisons 

OP AMP INPUT OFFSET 
VOLTAGE (Vos) 

INPUT BIAS 
CURRENT (lB) 

OFFSET VOLTAGE 
DRIFT (TC Vos) 

SETTLING 
TO 0.003% FS 

MAX400M 10/uV 2nA 0.03juV/° C 50/US 

Maxim OP-07A 25//V 2nA 0.06/iV/0 C 50/JS 

AD544L 500/iV 25pA 5uvrc 5,us 

HA2620 4mV 35nA 20juV/°C 0.8/us 
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JJLP Compatible 14-Bit D/A Converter 
Microprocessor Interfacing 

8086A 
In ter fac ing is possible to both 8- and 16-bit- proces-
sors. Figure 7 shows the 8086 16-bit processor inter-
fac ing to a s ingle MX7536. In th is setup the doub le 
bu f fe r ing feature of the DAC is not used. AD0-AD13 
of the 16-bit data bus are connected to the DAC data 
bus (DB0-DB13) . The 14-bit wo rd is wr i t ten to the 
DAC in one MOV instruct ion and the analog ou tpu t 
responds immedia te ly . In th is examp le the DAC 
address is D000 (HEX). A sof tware rout ine for Figure 
7 is g iven in Table 2. 

In a mul t ip le DAC system the doub le buf fer ing of the 
DAC a l lows the user to s imu l taneous ly update all 
DACs. In Figure 8, a 14-bit wo rd is loaded to the Input 
Registers of each of the DACs in sequence. Then, 
w i th one ins t ruc t ion to the appropr ia te address, CS4 
(i.e., LDAC) is b rough t low, upda t ing all the DACs 
s imul taneously . 

MC68000 
Figure 9 shows an in ter face d iagram. The f o l l ow ing 
rou t ine wr i tes data to the DAC input registers and 
then ou tpu ts the data via the DAC register. 

01000 MOVE.W #W,D0 : The desired DAC data, W, is 
loaded into Data Register 0 

MOVE.W D0,$E000 : The Data W is transferred 
between DO and DAC register 

MOVE B #228,D7 : Control returned to the 
System Monitor Program. 

TRAP #14 

Z80 Interface 
T h e M X 7 5 3 6 is ideally su i ted to be ing used wi th 16-bit 
processors or in s tand-a lone appl icat ions. However, it 
can be used w i th an 8-bi t processor as shown in the 
examp le c i rcu i t of Figure 10, an inter face c i rcu i t for 
the Z80. 

Digital Feedthrough 
In the interface d iagrams shown in Figures 7 to 10, 
the d ig i ta l inputs of the DAC are d i rect ly connec ted to 
the mic roprocessor bus. Even when the device is not 
selected, act iv i ty on the bus can feed th rough to the 
DAC ou tpu t t h rough package capac i tance and shows 
up as noise. Th is can be min im ized by isolat ing the 
DAC f rom the digi tal bus as shown in Figure 11. 

ALE 

8086 

WR 

AD0-AD15 

ADDRESS BUS 

16-BIT LATCH ADDRESS 
DECODE 

DATA BUS 

'L INEAR CIRCUITRY 
OMITTED FOR CLARITY 

CSMSB 

CSLSB 

LDAC 

WR 
/ V l / ' J X i y l ' l 
MX7536* 
DB0-DB13 

Figure 7. MX7536-8086 Interface Circuit 

Table 2. Sample Program for Loading MX7536 
ASSUME DS:DACLOAD,CS:DACLOAD 

DACLOAD SEGMENT AT 000 
00 8CC9 MOV CX.CS :DEFINE DATA SEGMENT REGISTER EQUAL 
02 8ED9 MOVDS.CX :TO CODE SEGMENT REGISTER 
04 BF00D0 MOVDI,#DOOO :LOAD Dl WITH D000 
07 C705"YZWX" MOV MEM,#YZWX :DAC LOADED WITH WXYZ 
0B EA0000 :CONTROL IS RETURNED TO THE 
0E 00FF MONITOR PROGRAM 

8 y f i y j x i y v i 
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Figure 8. MX7536-8086 Interface: Multiple DAC System 

MC68000 
AS 

DTACK 

R/W 

D0-D15 

A D D R E S S BUS 

A D D R E S S 
D E C O D E 

R 

T > 

CSLSB 

LDAC 

WR 
SlASlXiSVl 
MX7536' 
DB0-DB13 

•L INEAR CIRCUITRY O M I T T E D FOR CLARITY 

MREO 

Z80 

WR 

A D D R E S S BUS 

A D D R E S S 
D E C O D E 

U " 

A 

V 

CSLSB 

CSMSB 

LDAC 

WR 

•MylXlyH 
MX7536' 

•L INEAR CIRCUITRY O M I T T E D FOR CLARITY 

Figure 9. MX7536-MC68000 Interface 

/v\ yj x i sv\ 
Figure 10. MX7536-Z80 Interface 
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•LINEAR CIRCUITRY OMITTED FOR CLARITY 

Figure 11. MX7536 Interface Circuit Using Latches to 
Minimize Digital Feedthrough 

.Ordering Information (continued) 

PART TEMP. RANGE PACKAGE* ACCURACY 

MX7536SQ -55°C to +125°C CERDIP ±2 LSB 
MX7536TO -55°C to +125°C CERDIP ±1 LSB 
MX7536SD -55°C to +125°C Ceramic ±2 LSB 
MX7536TD -55°C to +125°C Ceramic ±1 LSB 

"Maxim reserves the right to ship Ceramic In lieu of CERDIP packages. 

Chip Topography 

VREF VINV V D D 

Pin Configuration (continued) 

T o p V i e w 
C JT 

/ ° 
A G N D S E 
AGNDF CL 

D G N D E 
(MSB)DB13 d 

DB12 [I 
DB11 E 
DB10 

y i / i y j x i / w 
MX7536 

1T| WR 
1 T | CSLSB 

1 7 | LDAC 

"22] CSMSB 

1 7 ] DBO(LSB) 

a 
DBt 

DB2 

" M H H H H H H " 

28 Lead Plastic Chip Carrier (Quad Pak) 

10 
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0.540 ± 0005 
(13.716 ± 0.127) • I 

| l .270 ± 0.38D 
Q . l50± 0.005 

| 3 . 8 l O ± O . I 2 7 | "1 

137.338) 

10.762 - 2.7941 

J 112701 " R - T | P »J | 11.2701 " ' 

0.030 
10.7621 

I 

0.600 - 0.620 
115240 - 15.748) 

0.020 J 
10.5081 

R 
U 

Package Information 

N 
0 1 
C O 
0 > 

" f i l l s , 
(3.1751 " 

0.018 ± 0 . 0 0 3 
10.457 » 0.0761 

TYP 0.100 ± 0 . 0 1 0 
12.540 ± 0.2541 

- 0 . 0 1 5 
, • 0.6351 

0.020 - 0.070 J 
(0.508 - 1.778) 

0 . 0 1 8 : 0.002 [17.399 ± 0.635) 

10.457 ± 0.0511 
12.540 ± 0.2541 

28 Lead Plastic DIP (PI) 
eJA = n o o c / w 
9JC = 5 0 ° C / W 

28 Lead CERDIP (Jl) 
E J A = 5 5 ° C / W 

eJC = 20°c/w 

0.291 - 0.299 0.344 - 0.364 0.394 - 0.418 
(7.390 - 7.959) (8.738 - 9.246) (10.008-10.643) 

- I L 0 014 -0.019 
(1.356 - 0.4J}) 

_ J L 0.050 . . J 
^ (1.270) 

(18.085) 

. J L E L H A X 
(0.762) 

0.092 - 0.104 
(2.337-2.642) 

0.003 - 0.011 
( 4 . 0 7 6 - D M ) " 

Q.088 - 0.096 
(2.250 - 2.450) 

28 Lead Small Outline, Wide (Wl) 
0 J A 

0 J C 

: 8 0 ° C / W 

: 4 5 ° C / W 

y n y j x i y H 11 
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Package Information (continued) 

1.430 „ „ y 
— (3517| • 

I 0.520 MAX. . 
(13.208) SQ. 

u 
0.020-0.060 

(0.508 -1.524) 

L r x x i O O O T 

0.125-0.200 
(3.175-5.080) 

0.050 ±0.005 typ 
(1.270 ±0.127) 

TOGUOOJ 

0.015-0.023 
(0.381 -0.584) 

i f f ) ™ 

0.100±0.010 
(2.S40± 0.254) 

(15.189) 

O.OQ8-0.015 
(0.203-0.381) 

(15.240) 

28 Lead Ceramic Sidebraze (Dl) 
eJA = 50°c/w 
eJC = 15°C/W 

0.045 
(1-143) ~ 

T 
0.045 
11.1431 

1 1 -
0.050 
11.2701 

0.449 ± 0.001 
(11.405 ± 0.0251 

0.490 ± a005 
112.446 ± 0.1271 

0.022 
(0.5591 

I 0.420 ±0.005 
—7(10.668 ± 0.1271 

0.102 
12.5911 
0.172 ± 0.003 

14.369 ± 0.0761 

28 Lead Plastic Chip Carrier (Quad Pak) (Ql) 
eJA = ioo°c/w 
E J C = 45°C/W 

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied. 
Maxim reserves the right to change the circuitry and specifications without notice at any time. 
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