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CMOS 8-Bit DAC with Output Amplifier 
General Description 

The MX7224 is a precision voltage-output CMOS 
digital-to-analog converter (DAC) which includes an 
output amplifier on chip. Only an external reference 
source is required for operation and the fully specified 
accuracy is achieved with no external trims. 

Double buffered interface logic is included to allow 
simultaneous updating in systems which have several 
DAC channels in operation. Control is provided by 
CS, WR, and LDAC (Load DAC) inputs. A RESET 
input is provided which acts as a zero override. All 
logic inputs are compatible with TTL and 5V CMOS 
logic levels. 
Specified Performance is guaranteed for reference 
inputs ranging from +2V to +12.5V when using dual 
supplies. With a +10V reference the performance is 
also specified for single supply operation. The DAC 
output can drive +10V into a 2kO load. 

Applications 

Features 

Automatic Calibration 

Motion Control 

Digital Attenuators 

Function Generators 

• Voltage Output 
• Complete DAC with Output Amplifier 
• Single or Dual Supply Operation 
• 1 LSB Unadjusted Error 
• Double Buffered Logic Inputs 

Ordering Information 

PART TEMP. RANGE PACKAGE* ERROR 
MX7224KN 0°C (o + 70°C Plastic DIP + 2 LSB 

MX7224LN 0°C lo +70°C Plastic DIP •t 1 LSB 

MX7224K/D 0°C to <70°C Dice + 2 LSB 

MX7224KCWN 0°C to + 70°C Wide S O + 2 LSB 

MX7224LCWN 0°C to + 70° C Wide S.O t 1 LSB 

MX7224BQ -25°C to + 85°C C E R D I P " • 2 LSB 

MX7224CQ - 2 5 ° C to *85°C C E R D I P " • 1 LSB 

MX7224TD -55°C to '125° C Ceramic 1 2 LSB 

MX7224UD - 5 5 ° C to +125° C Ceramic i 1 LSB 

MX7224TQ - 5 5 ° C to + 125°C C E R D I P " ' 2 LSB 

MX7224UQ - 5 5 ° C to +125° C C E R D I P " ' 1 LSB 

' All devices—13 lead 
" Maxim reserves the 

CERDIP packages. 

packages 
right to ship Ceramic packages in lieu at 
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CMOS 8-Bit DAC with Output Amplifier 
ABSOLUTE MAXIMUM RATINGS 
V D D to A G N D -0.3V, + 17V 
V D D to D G N D -0.3V, +17V 
A G N D to D G N D -0.3V, V D D 

V 5 S to D G N D - 7 V , V D D + 0.3V 
VqD to V s s -0.3V, +24V 
Dig i ta l Inpu t Vo l tage to D G N D -0.3V, V D D 

VR E F to A G N D -0.3V, V D D 

V 0 U T to D G N D V s s , V D D 

Power D iss ipa t i on (Any Package) to + 7 5 ° C 450mW 
Dera t i ng above + 7 5 ° C 6 m W / ° C 

O p e r a t i n g Tempera tu re 
M X 7 2 2 4 K / L 0 ° C to +70°C 
M X 7 2 2 4 A / B - 2 5 ° C to +85°C 
MX7224T/U - 5 5 ° C to +125= C 

S to rage Tempera tu re - 6 5 ° C to + 160°C 
Lead Tempera tu re (So lde r i ng 10 sees) +300°C 

The ou tpu t may be shor ted to A G N D prov ided that the power d iss ipat ion of the package is not exceeded. Typical shor t c i rcu i t current to 
A G N D is 25mA. 

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 riot 
implied. Exposure to absolute maximum ratings conditions for extended periods may affecf device reliability. 

ELECTRICAL CHARACTERISTICS—MX7224, Dual Supply Operation 
(V D D = +11.4V to +16.5V, V s s = - 5 V ±10%, A G N D = DGND = OV, VR E F = +2V to (V D D - 4V) (No te 1), Over Tempera tu re unless 
o therw ise noted.) 

PARAMETER S Y M B O L T E S T C O N D I T I O N S M I N TYP MAX U N I T S 

STATIC P E R F O R M A N C E 

Reso lu t ion 8 Bits 

Total Unad jus ted Error 
VH E F -- +10V M X 7 2 2 4 L / C / U 
V D D = +15V ± 5% M X 7 2 2 4 K / B / T 

t 1 
± 2 LSB 

Relat ive A c c u r a c y 
M X 7 2 2 4 L / C / U 
M X 7 2 2 4 K / B / T 

± v? 
-+1 

LSB 

Di f ferent ia l Non l inear i t y Guaran teed M o n o t o n i c ± 1 LSB 

Full Scale Error 
M X 7 2 2 4 L / C / U 
M X 7 2 2 4 K / B / T 

± 1 
f 1 

LSB 

Full Scale Tempera ture 
Coefficient Vref = + ± 5 p p m / ° C 

Zero Code Error 
M X 7 2 2 4 L / C / U 
M X 7 2 2 4 K / B / T 

± 2 0 
± 3 0 mV 

Ze ro Code Tempera ture 
Coef f i c ien t 

M X 7 2 2 4 L / C / U 
MX7224K /B /T 

± 3 0 
± 5 0 

pvr C 

REFERENCE I N P U T 

Reference Input Vol tage Range V R E F 2 V D D - 4 V 

Reference Inpu t Resis tance V R E F 8 kO 

Reference Input Capac i tance 
(Code Dependent , Note 2) C R E F - DAC at ful l scale code. 100 PF 

DIGITAL I N P U T S 

Digi ta l Input H igh Voltage V | N H 2.4 V 

V Digi ta l Input Low Voltage V , N L 
0 8 

V 

V 

Dig i ta l Input Leakage Cur ren t V,N = 0V or V D n 
t 1 

8 

pA 

PF 
Dig i ta l Input Capac i tance 
(Note 2) 

t 1 

8 

pA 

PF 
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CMOS 8-Bit DAC with Output Amplifier 
ELECTRICAL CHARACTERISTICS-MX7224, Dual Supply Operation (Continued) 
(VDD = +11.4V to + 16.5V, V s s = -5V ±10%, A G N D = D G N D = 0V, VREF = +2V to (VD D - 4V) (Note 1), Over Temperature unless 
otherwise noted.) 

PARAMETER SYMBOL TEST C O N D I T I O N S MIN TYP MAX UNITS 

DYNAMIC PERFORMANCE 

Voltage Output Slew Rate 
(Note 2) 2 5 10 V/jus 

Voltage Output Sett l ing Time 
(Note 5) To 1/2 LSB, VREF = + 10V 2 5 /JS 

Digital Feedthrough 
(Notes 3. 4) 

All 0's to all t 's code change, 
V F = 0V 

50 nV-s 

Output Load Resistance V 0 U T = + 10V 2 kO 

POWER SUPPLIES 

VD D Range For Specif ied Performance + 11.4 +16.5 V 

V s s Range For Specif ied Performance -4.5 - 5 5 V 

Positive Supply Current ' D D 

Outputs unloaded, TA - 25°C 
a t vINI/V|I-JH Over Temp 

4 
6 mA 

mA Negative Supply Current Iss 
Outputs unloaded, TA = 25° C 
A T V I N L / V I N H Over Temp 

3 
5 

mA 

mA 

SWITCHING CHARACTERISTICS (Note 2) 

Chip Select to Write Setup Time l cs 0 ns 

Load DAC to Write Setup Time 0 ns 

Chip select to Write Hold Time L C H 0 ns 

Load DAC to Write Setup Time L H 0 ns 

Data Valid to Write Setup Time *DS 
T a - 25°C 
Over Temp 

90 
100 ns 

Data Valid to Write Hold Time * D H 10 ns 

Write Pulse Width *WR 
T a = 25°C 
Over Temp 

150 
200 ns 

Chip Select Pulse Width ĈW 
T a = 25°C 
Over Temp 

150 
200 ns 

ns Reset Pulse Width T a - 25°C 
Over Temp 

150 
200 

ns 

ns 

Load DAC (LDAC) Pulse Width *LD 
TA = 25°C 
Over Temp 

150 
200 ns 

Note 1: Max imum possible reference voltage. 
Note 2: Sample tested at 25°C to ensure compl iance 
Note 3: Guaranteed, but not 100% product ion tested 
Note 4: Feedthrough is reduced by connect ing the metal lid on the ceramic package (suffix D) to DGND 
Note 5: Positive or negative full scale change 

• H v j x i y n 3 



CMOS 8-Bit DAC with Output Amplifier 
ELECTRICAL CHARACTERISTICS—MX7224, Single Supply Operation 
(VDD = +15V ± 5%, V s s = AGND = DGND = OV, VREF = +10V (Note 1), Over Temperature unless otherwise stated ) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

STATIC PERFORMANCE 

Resolution 8 Bits 

Total Unadjusted Error ±2 LSB 

Differential Nonlinearity Guaranteed Monotonic ±1 LSB 

REFERENCE INPUT 

Reference Input Resistance R R E F 8 k f i 

Reference Input Capacitance 
(Code Dependent)(Note 2) CREF DAC at full scale code 100 pF 

DIGITAL INPUTS 

Digital Input High Voltage V , N H 2.4 V 

Digital Input Low Voltage V,NL 0.8 V 

Digital Input Leakage Current V IN = 0V to VD D ±1 NK 

Digital Input Capacitance 
(Note 2) 8 pF 

DYNAMIC PERFORMANCE 

Voltage Output Slew Rate 
(Note 2) 2.5 10 V//js 

Output Settling Time 
(Note 2) 

T„ , , , , CD Positive FS Chg To 1/2 LSB, N e g a t j v e F S C h g 
2 5 
3 8 

FJS 

Digital Feedthrough 
(Notes 3, 4) 

All 0's to all 1's code change 
V R E F = 0 V 

50 nV-s 

Output Load Resistance VQUT = + 1 0 V 2 kO 

POWER SUPPLIES 

VD D Range For Specified Performance + 14.25 +15.75 V 

Positive Supply Current 'DO 
Outputs unloaded, TA = 25°C 
A T V I N L / V I N H 0 v e r Temp 

4 
6 mA 

SWITCHING CHARACTERISTICS (Note 2) 

Chip Select to Write Setup Time l cs 0 ns 

Load DAC to Write Setup Time ( L S 0 ns 

Chip select to Write Hold Time { C H 0 ns 

Load DAC to Write Setup Time *LH 0 ns 

Data Valid to Write Setup Time LDS 
T a = 25°C 
Over Temp 

90 
100 ns 

Data Valid to Write Hold Time 'DH 10 ns 

Write Pulse Width 'WR 
T a = 25°C 
Over Temp 

150 
200 ns 

Chip Select Pulse Width 'cw 
T a = 25°C 
Over Temp 

150 
200 ns 

Reset Pulse Width 'RS 
T a = 25°C 
Over Temp 

150 
200 ns 

Load DAC (LDAC) Pulse Width ' LD 
T a = 25°C 
Over Temp 

150 
200 ns 

Note 1: Maximum possible reference voltage. 
Note 2: Sample tested at 25°C to ensure compliance. 
Note 3: Guaranteed, but not 100% product ion tested. 
Note 4: Feedthrougn is reduced by connect ing the metal lid on the ceramic package (suffix D) to DGND. 
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CMOS 8-Bit DAC with Output Amplifier 
Topical Operating Characteristics 

RELATIVE ACCURACY vs. V R E F 

u»ft m 

DIFFERENTIAL NONLINEARITY vs. V R E F 

vBEt m 

OUTPUT SINK CURRENT 
"8- V 0 U T 

Vss = -51 

^-Ro 
/ 

tzoon 

1 

/ / / / 
C 2 1 6 8 1 0 

«0UT |VI 

Detailed Description 
D/A Section 

The MX7224 conta ins an 8-bit d ig i ta l - to -ana log con-
verter that operates in the voltage ou tpu t mode. The 
ou tpu t vo l tage is of the same polar i ty as the external 
reference vol tage thus a l low ing s ingle supply opera-
t ion. A DAC swi tch pair a r rangement on the MX7224 
a l lows a reference vol tage range f rom +2V to +12.5V. 

The DAC consists of a stable th in - f i lm resistor R-2R 
ladder and e ight N M O S single pole, doub le - th row 
swi tches. A s impl i f ied c i rcu i t d iagram is shown in 
Figure 1. 

Figure 1. D/A Simplified Circuit Diagram 

The input impedance at the V R E F p in is code depen-
dent and varies f rom 8kf t m i n i m u m to infinity. The 
lowest input impedance occurs when the DAC is 
loaded wi th the dig i ta l code 01010101. Therefore, it is 
important that the reference presents a low impedance 
under chang ing load cond i t ions . Capac i tance at the 
reference terminal is also code dependent and typical ly 
varies f rom 25pF to 50pF. 

The V 0 u t P'n c a n be cons ide red as a d ig i ta l ly -
p rog rammab le vol tage source wi th the ou tpu t def ined 
by: 

V 0 U T = D • V R E F 

where D is a f ract ional representat ion of the dig i ta l 
input code and can vary f rom 0 to 255/256. 

Output Buffer Amplifier 
The DAC's vol tage ou tpu t is buf fered by a un i ty -ga in 
C M O S vol tage fo l lower that slews at greater than 
2.5V//JS. This ampl i f ier is capable of dr iv ing a 2kO 
load to + 10V. When dr iv ing a 2kO load in paral lel wi th 
100pF wi th fu l l -scale t ransi t ions (OV to +10V or +10V 
to OV), the output settles to 1/2LSB in less than 5/JS. 
Typical dynamic response and sett l ing per fo rmance of 
the MX7224 is shown in Figures 2 th rough 7. 

T h e M X 7 2 2 4 can be operated s ingle or dual supply. In 
s ingle supply operat ion, Maxim's MX7224 can sink 
and source up to 5mA. 

/ n y j x i y H 5 



CMOS 8-Bit DAC with Output Amplifier 

Figure 2. Positive Settling Time with VDD = +15V, Vss = -5V. Figure 3. Positive Settling Time with VDD = +15V, Vss = OV. 

Figure 4. Negative Settling Time with VDD = + 15V, Vss = -SV. Figure 5. Negative Settling Time with VDD = + 15V, Vss = OV. 

Figure 6. Dynamic Response with VDD = +15V, Vss - -5V. Figure 7. Dynamic Response with VDD = +15V, Vss = OV. 

e y k i v i x i y k i 



CMOS 8-Bit DAC with Output Amplifier 
A simpl i f ied c i rcui t d iagram of the output buf fer is 
shown in Figure 8. Input c o m m o n - m o d e range to V s s 
is p rov ided by a PMOS input st ructure. The improved 
output c i rcui t ry incorporates a Maxim propr ietary pul l -
down circui t to act ively dr ive V 0 U T to w i th in typ ica l ly 
+ 15mV of the negative supply (V s s ) . Maxim's improved 
buffer c i rcu i t ry a l lows the ou tpu t to sink and source 
up to 5mA. This is especial ly impor tant in single 
supply appl icat ions, where V s s is connected to GND, 
so that zero error is kept at or under 1 /2LSB (VR E F = 
+ 10V). A plot of ou tpu t sink cur ren t versus output 
vol tage is shown in the Typ ica l Operat ing Charac-
terist ics section. 

Table 1. MX7224 Truth Table 

F R O M 
I N V E H T E D , 

DSC 
O U T P U T 

1 / NP» 
— " £ E M I T T E R 

^ FOLLOWER PULL UP 

V »-»n.i 
N I M S 
ACTIVE 
P U L E D O W N 
C I R C U I ' 

5 
Figure 8. Simplified Output Buffer Circuit 

Digital Inputs and Interface Logic 
The digi tal inputs are compat ib le wi th both TTL and 
5V C M O S logic. Power supply current , l D D and l s s , 
are specif ied for TTL input levels. The supply currents 
are somewhat dependent on input logic level and are 
highest when theMX7224 is driven f rom TTL, however, 
they can be s ign i f icant ly reduced if the inputs are 
dr iven as close to +5V as possible. 

Table 1 shows the t ru th table for MX7224 operat ion. 
The part con ta ins two registers, an input register and 
a DAC register. CS and WR con t ro l the loading of the 
input register whi le LDAC and WR cont ro l the transfer 
of in fo rmat ion f rom the input to the DAC register. 
Only the data held in the DAC register wi l l determine 
the converter 's analog output . 

Al l cont ro l signals are level- t r iggered and therefore 
ei ther or both registers may_be made t ransparent ; the 
input register by keeping CS and WR "LOW," the DAC 
register by keeping LDAC and WR "LOW." The r ising 
edge of the WR input latches input data. 

The contents of both registers are reset by a low level 
on the RESET line. Wi th both registers t ransparent, 
the RESET line overr ides input data for the dura t ion 
of the RESET pulse. If both registers are latched, a 
" L O W pulse on the RESET wil l latch all O's into the 
registers, wi th the output remain ing at OV after the 
reset pulse has been removed. The RESET l ine can 
be used to force OV on the output at power-up, and is 
also useful as a zero overr ide in system cal ibrat ion 
cycles Figure 9 shows the input cont ro l logic for the 
MX7224 

RESET LDAC WR CS Function 

H L L L Both Registers are 
Transparent 

H X H X Both Registers are Latched 

H H X H Both Registers are Latched 

H H L L Input Register Transparent 

H H _ r L Input Register Latched 

H L L H DAC Register Transparent 

H L _ r H DAC Register Latched 

L X X X Both Registers Loaded 
with all Zeros 

_ r 
H H H Both Registers Latched 

with all Zeros and Output 
Remains at Zero 

_ r 
L L L Both Registers are 

Transparent and Output 
Follows Input Data 

H - High State, L = Low State, X = Don't Care 

r > -

WR 

C S 

RESET 

= 0 

DAC REGISTER 

I N P U T R E G I S T E R 

U J 
I N P U T DATA 

Figure 9. Input Control Logic 

H J x n ^ T K / T : 
- v ' / A V A L I D A 

N O T E S 
1. A L L I N P U T S I G N A L RISE A N D FALL T I M E S M E A S U R E D F R O M 

10% TO 90»D o l +5V t , t, = 20ns OVER V D D R A N G E 
V|NH + V|NL 

2 
2. T I M I N G M E A S U R E M E N T R E F E R E N C E LEVEL IS 

Figure 10. Write Cycle Timing Diagram 
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CMOS 8-Bi t DAC with Output Amplifier 
Applications Information 

Power Supply and Reference 
Operating Ranges 

The MX7224 is fu l ly speci f ied to operate wi th V D D 
between +12V ± 5% and +15V + 10% (+11.4V to + 16.5V), 
and with V s s f rom 0V to -5.5V. Eight bit per formance is 
also guaranteed for single supply operat ion (V s s = 0V), 
however zero code error is reduced when V s s is -5V 
(see Output Buffer Ampl i f ie r sect ion). 
For adequate DAC and buffer opera t ing range, the 
V R E F vol tage must a lways be at least 4V below V D D . 
The MX7224 is speci f ied to operate w i th a reference 
input range of +2V to V D D - 4V. 

Ground Management 
Digital or AC transient s ignals between A G N D and 
D G N D wil l create noise at the analog outputs . It is 
recommended that A G N D and D G N D be t ied together 
at the DAC and that this po in t be t ied to the highest 
qual i ty g round that is available. If separate g round 
busses are used, then two c lamp d iodes (1N914 or 
equivalent) shou ld be connec ted between A G N D and 
D G N D to keep the two g r o u n d busses w i th in one 
d iode d rop of each other. To avoid parasit ic device 
tu rn-on, A G N D must not be a l lowed to be more 
negative than DGND. D G N D should be used as supply 
g round for bypassing purposes. 

Careful PCB g round layout techn iques shou ld be 
used to min imize crosstalk between the DAC output , 
the reference input, and the digi tal inputs. Th is is 
par t icu lar ly impor tan t if the reference is dr iven f rom 
an AC source. 

Unipolar Output 
In unipolar operat ion, the output vol tage and the 
reference input are the same polar i ty. The unipolar 
c i rcui t conf igura t ion is shown in Figure 11. A sl ight 
increase in zero error occurs when the MX7224 is 
operated f rom a s ingle supp ly (see Ou tpu t Buf fer 
Ampl i f ie r sect ion). To avoid parasit ic device turn-on, 
the voltage at V R E F must always be posit ive wi th 
respect to DGND. The unipolar code table is given in 
Table 2 . 

Table 2. Un ipo la r Code Table 

DAC C O N T E N T S 
MSB LSB A N A L O G O U T P U T 

1 1 1 1 1 1 1 1 . V I 2 5 5 I 
R E F I 2 5 6 I 

1 0 0 0 0 0 0 1 
+ V R E F ( 2 5 6 ) 

1 0 0 0 0 0 0 0 
. . ( 1 2 8 \ V H E F 

R E F 1 2 5 6 r + 2 

0 1 1 1 1 1 1 1 
R E F I 2 5 6 ) 

0 0 0 0 0 0 0 1 
+ V R E F ( 2 5 6 | 

0 0 0 0 0 0 0 0 O V 

N o t e : 1 L S B - ( V R E F ) ( 2 ~ 8 ) = + V F 

Bipolar Output 
The DAC ou tpu t may be conf igured for b ipolar opera-
t ion using the c i rcui t in Figure 12. Only one op -amp 
and two resistors are required. Wi th R1 = R2: 

V O U T - V R E F • ( 2 D - 1 ) 

where D is a f ract ional representat ion of the digi tal 
wo rd in the DAC regiser. 

Table 3 shows the d ig i ta l code versus ou tpu t vol tage 
for the c i rcui t in Figure 12. 

\ DATA 
( ( 8 - B I T ) / 

B ^ 
D B 0 13 

C S - ^ 
W R - ^ 

L O A C - * 

R E S E T - 1 7 

VREF | VDD 

> 
y u y l X I / H 
MX7224 

4] 5] DC 
MDl 1 

VOUT 

1 41 51DGND 
VSS I AGNC 

VREF O -

MSB PB7-
) DATA 
( w , 1 

LS>B DBO — 

C S ^ 
W R - J i 

L D A C ^ 
17 R E S E T -

VREF 1 8 | V d d 

D A C 

/ H / J X I / H 
MX7224 

2 

VOUT 

Vo 

1 4 

Vss I AGND 
DGND 

r R1. R2 1 0 k 0 - 0.1 

Figure 11 Unipolar Output Circuit 
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Figure 12 Bipolar Output Circuit 
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CMOS 8-Bit DAC with Output Amplifier 
Table 3. B ipo lar (Of fset B inary) Code Table 

DAC CONTENTS 
MSB LSB ANALOG OUTPUT 

1 1 1 1 1 1 1 1 I 127 ) 
+ V r e f I 128 j 

1 0 0 0 0 0 0 1 
( l i s ) 

1 0 0 0 0 0 0 0 OV 

0 1 1 1 1 1 1 1 " V h e f ( m ) 

0 0 0 0 0 0 0 1 
/ 127 \ 

" V r e f | 128 I 

0 0 0 0 0 0 0 0 I 1 2 8 I 
~ V r e f I 128 r 

Offsetting AGND 
A G N D can be biased above D G N D to provide an 
arbi t rary non-zero ou tpu t vol tage for a "zero" input 
code. This is shown in Figure 13. The output voltage at 
V Q U T i s : 

V R = VR ( D • V I N ) 
where D is a f ract ional representat ion of the dig i ta l 
input word and can vary f rom 0 to 255/256. For a 
given V I N , increasing A G N D above system G N D wil l 
reduce the effect ive Vno -V R E F wh ich must be at least 
4V to ensure spec i f ied operat ion. Note that Vp D and 
V s s for the MX7224 must be referenced to DGND. 

Using an AC Reference 
In appl icat ions where VR^F has AC signal components , 
the MX7224 has mul t ip ly ing capabi l i ty wi th in the l imits 
of the VR E F input range specif icat ions. Figure 14 shows 
a techn ique for app ly ing a s inewave signal to the 
reference input where the A C signal is biased up 
before be ing appl ied to VR E F . Ou tpu t d is tor t ion is 
typ ica l ly less than 0.1% wi th input f requenc ies up to 
50kHz, and the typ ica l - 3 d B f requency is 700kHz. 
Note that V R E F must never be more negative than 
AGND. 

AC 
REFERENCE : 

I N P U T 

yv\/IXI^M 
MX7224 

AGND DGND 

• Digital Inputs Not Shown 

Figure 14. AC Reference Input Circuit 

Generating Vss 

The pe r fo rmance of the MX7224 is speci f ied for both 
dual and s ingle supp ly ( V s s = OV) operat ion. When 
the improved per fo rmance of dual supply operat ion is 
desired, but on ly a single supp ly is available, a -5V 
VcS supp ly can be generated using an ICL7660 in one 
o f the c i rcui ts of Figure 15. 

AGND 
4 

T 

VREF I V D D 

> 
/H^JXlyfl 
MX7224 

1 
Vss1 

5 
DGND 

VouT 

T T 
DIGITAL INPUTS OMITTED FOR CLARITY — 

Figure 13. AGND Bias Circuit 

/ L / i y J X I v ' H 

ikf l 

5V 
ZENER 
DIODE 

/ H / J X I / H 
ICL7660 VOIJT 

T v V S S O U T 

- 5 V 1 
LOGIC 

S U P P L Y 

r 
/ M / I X I / M 

ICL7660 Vojt I 
Figure 15. Generating 5V tor Vs 



CMOS 8-Bit DAC with Output Amplifier 
Microprocessor Interfacing 

Figure 16. MX7224 to 8085A/8088 Interface Figure 19. MX7224 to 68008 Interface 

Chip Topography 

Figure 17. MX7224 to 6809/6502 Interface 

LINEAR CIRCUITRY O M I T T E D FOR CLARITY 

DB7 
(MSB) 

DB5 DB3 

Figure 18. MX7224 to Z-80 Interface 
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