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VI X1V

P Compatible 14-Bit D/A Converter

General Description

The MX7536 is a high performance CMOS monolithic
14-bit digital-to-analog converter (DAC) that is opti-
mized and specified to operate as a bipolar output
part. Since the resistors required for 4-quadrant multi-
plying operation are included in the MX7536, only two
op amps and a voltage reference are required exter-
nally. Wafer level laser trimmed thin-film resistors and
temperature compensated NMOS switches assure
specified performance over the full operating temp-
erature ranges with exceptional linearity and gain
stability.

The MX7536 is configured to operate with an 8- or
16-bit data bus with separate Most Significant (MS)
and Least Significant (LS) byte chip select controls.
In addition, all digital inputs are compatible with both
TTL and 5V CMOS logic levels. The device is pro-
tected against CMOS “latchup” and does not require
external Schottky protection diodes.

The MX7536 is available in 28-pin 600 mil wide DIP,
PLCC or Smali Outline (SO} packages.
Applications

Machine and Motion Control Systems

Automatic Test Equipment

Digital Audio

uP Controlled Calibration Circuitry
Programmable Gain Amplifiers
Digitally Controlled Filters
Programmable Power Supplies

Functional Diagram

Features
14-Bit Monotonic over Full Temperature Range
Full 4-Quadrant Multiplication

uP 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

L 2R R IR 2R 2R 2K 2

PART TEMP. RANGE PACKAGE* ACCURACY
MX7536JN 0°C to +70°C  Plastic DIP +2 LSB
MX7536KN 0°C to +70°C  Plastic DIP t1LSB
MX7536JCWI  0°C to +70°C  Wide SO +2 LS8
MX7536KCW!  0°C to +70°C  Wide SO +1LSB
MX75364P 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 12 LSB
MX7536BQ -25°C to +85°C  CERDIP +1LSB
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 of CERDIP packages.

Pin Configuration

Top View
Viny RinT Vrer Voo Ant [T1@ ~ 2] viny
28 1 2 126
VREF [Z E Vss
R2 R1 R R
>—'\M—‘L—'VW— WA M—3 Res Rra [3] 2] voo
tour [4] [25] WR
4
I DAC LADDER [—_Iﬁ lout AGNDS [5 ] [24] Csise
°  AGNDs AGNDF 4] [23] [BAC
MAKIMN 14 6 Vi XLzl
MX7536 = AGNDF oaND (7]  px7536  |2] CSmse
I DAC REGISTER F——? TDAC (MsB)DB13 [8 ] [21] oeo(ss)
_l/GT -1/8\[- oB12 [o] [ %] pB1
oS s S o1 [0 (2] os2
INPUT INPUT B r
REGISTER REGISTER osto [1] 2] pe3
pp— pBY [12] 7] DBa
oss [13] 5] DBs
25 o _
[~ WR oB7 [} 5] DBS6
gF———————— 21 17 127
DB13 DBO DGND Vgg See page 10 for Plastic Chip Carrier Pin Configuration
-
/1 X1 2V Maxim Integrated Products 1

VIZL XI/VL s a registered trademark of Maxim Integrated Products.
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P Compatible 14-Bit D/A Converter

ABSOLUTE MAXIMUM RATINGS

Vop to DGND
Vgs to AGND

VRer tOAGND ... ... ...
RestO AGND ... ...

RinT to AGND
Vinv to AGND

Digital Input Voltage (pins 8-25)

to DGND

-0.3V, +17V AGNDtoDGND .......................
~-15V, +0.3V Power Dissipation (any package)
+25v Derate above 75°C
+25v Operating Temperature Ranges
+25V MX7536J/K
+25V MX7536A/B .. ... . e
MX7536S/T ... i

-0.3V, Vpp +0.3V
-0.3V, Vpp +0.3V

Storage Temperature
Lead Temperature (Soldering 10 sec)

-0.3V, Vpp +0.3V
1000mwW

.............................. 0°C to +70°C

-25°C to +85°C
-65°C to +125°C
-65°C to +150°C
+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 specitications is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Ta = Tmin to Tmax, Vop = +11.4V to +15.75V (Note 1), Vrer = +10V, Vagnor = Vagnps = Vss = OV unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS MIN  TYP  MAX |UNITS
DC ACCURACY
Resolution 14 Bits
. 75 T +1
Relative Accuracy m% 7522‘}}//3/3 1o LSB
. . . . Guaranteed Monotonic MX7536K/B/T 4
Differential Non-Linearity Over Temperature MX7536J/A/S +1 LSB
Measured with internal Rrg and +
Full Scale Error includes effects of leakage m;gggf(%% 1186 LSB
current and gain T.C. -
Error due to mismatch between Regg and offset
resistor. It also includes leakage current to +
Offset Error lout and is measured when the DAC is loaded +a LS8
with all Os.
Gain Temperature
Coefficient (Note 2) +2 +5 |ppm/°C
AGain/ATemperature
Offset Temperature
MX7536J/A/S +1 +5 o
Coetficient (Note 2) 31 125 ppm/°C
AOffset/ATemperature MX7536K/B/T - -
INPUT RESISTANCES
VRrer Input Resistance RRrer 18 KQ
Vinv Input Resistance Rinv 8
DIGITAL INPUTS
Logic HIGH threshold ViINH +2.4 v ﬂ
Logic LOW threshold VINL +0.8
Digital OV orVop A C 8 A
Input Leakage current igital inputs = or m
P ge od gretine % 14 = Tun to Tuax +10
Input Capacitance 7 F
(Note 2) G P
2 Vi1 X1V




P Compatible 14-Bit D/A Converter

ELECTRICAL CHARACTERISTICS (Continued)

(Ta = Tmin to Tmax, Vop = +11.4V to +15.75V (Note 1), Vrer = +10V, Vagnor = VagNps = Vss = OV unless otherwise noted.)

specifications.

Note 2: Guaranteed by Product Assurance Testing.

AC PERFORMANCE CHARACTERISTICS

These are included for Design Guidance only and are not subject to test.

PARAMETER [ symeoL | CONDITIONS | MmN TYP  MAX JuNiTs
POWER REQUIREMENTS
Positive Supply Range Voo Accuracy Guaranteed +11.4 +15.75 \
Negative Supply Range Vss Accuracy Guaranteed -200 -500 mv
Digital inputs = Vinn o Vine 4 mA
Positive Supply Current Ibo —
Digital inputs = OV or Vpp 500 LA
Z(g;?r:/il\J/zzly Rejection AVpp = Vopmaxy - Voomming 10.02 | %/%
Note 1: Specifications are guaranteed for Vpp of +11.4V to +15.75V. At Vpp of 5V device is still functional with degraded

(Voo = +11.4V to +15.75V, Vgegr = +10V, Vagnps = Vagnor = OV. Vss = 0V. Output Amplifier is AD544 unless
otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ta = 25°C
Output Current To 0.003% of full scale range. 08 15
Settling Time loyT load = 100Q), Cext = 13pF. DAC register : ’ usec
alternately loaded with all 1s and all Os.
Ta = 25°C
Digital to Analog Measured with Vgegs = OV. Iyt load = 100Q, 50 nV-sec
Glitch Impulse Cext = 13pF. DAC register alternately loaded
with all 1's and all O's.
Multiplying Feedthrough Vrer = £10V, 1kHz sine wave
Error DAC register loaded with 10 0000 0000 0000 4 mVpp
(Note 3) Ta = 25°C
Output Capacitance Ta = Tminy Tmax
Cout (lout pin) DAC register loaded with all 1s 260 pF
Cour (lout pin) DAC register loaded with all Os 130
Output Noise
Voltage Density Measured between Reg and lout 50 VA Hz

(10HZz-100kHz)

Ta = 25°C

Note 3: Feedthrough can be further reduced by connecting the metal lid on the ceramic package to DGND

AKX/
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MX7536

P Compatible 14-Bit D/A Converter

TIMING CHARACTERISTICS

(Vop = +11.4V to +15.75V, Vrer = +10V, Vagnor = Vagnps = OV. Vss = OV. All specifications Tyin to Tyax unless otherwise noted.
See Figure 1 for Timing Diagram.)

PARAMETER SYMBOL CONDITIONS ’ MIN TYP MAX | UNITS
CSMSB or CSLSB _ o
toW Setup Time 4 Ta = -55°C to +125°C 0 ns
CSMSB or CSLSB _ o
to WR Hold Time to Ta = -55°C to +125°C 0 ns
Ta = +25°C 170
LDAC Pulse Width t3 Ta = -25°C to +85°C 200 ns
Ta = -55°C to +125°C 240
Ta = +25°C 170
Write Pulse Width ts Ta = -25°C to +85°C 200 ns
Ta = -55°C to +125°C 240 4
Ta = +25°C 140
Data Setup Time ts Ta = -25°C to +85°C 160 ns
Ta = -55°C to +125°C 180
Ta = +25°C 20
Data Hold Time ts Ta = -25°C to +85°C 20 ns
Ta = -55°C to +125°C 30
Pin Description
El Function | Description Pin | Function | Description
1 Rint Junction point for internal R1 and R2 24 CSLSB | Chip Select Least Significant (LS) Byte.
resistors which invert the Vper with an o Active Low.
external op amp. 25 WR Write input. Active Low.
2 VRer Reference input to DAC. It is internally 26 Voo +12V to +15V supply voltage.
connected to Rors and RT. 27 Vss Bias pin for high temperature low leak-
3 Reg Feedback Resistor. Used to close the age configuration.
' loop around an external op amp. 28 Vinv This pin must be connected to the out-
4 lout Current Output put of the external inverting op amp
5 AGNDS (| Analog Ground Sense. Reference point (Figure 5). ]
for external circuitry. This pin should
carry minimum current.
6 AGNDF | Analog Ground Force. Carries current
from internal analog ground connec- e N
tions. AGNDS and AGNDF are tied CSMSB | CSLSB |LDAC | WR Function
together internally. 0 1 1 0 Load MS Input
7 DGND | Digital Ground Register
8 DB13 | Data Bit 13 (MSB)
9 DB12 |Data Bit 12 L 0 T 0| Load LS input
10 DB11 | Data Bit 11 egister
1 DB10 |Data Bit 10 0 0 1 0 Load LS and MS
12 DB9 Data Bit 9 Input Registers
13 DB8 Data Bit 8 -
14 DB7 Data Bit 7 1 1 0 X i_oad |DACt RRegi_ster
15 DB6 |Data Bit 6 rom Input Register
16 DB5 | Data Bit 5 0 0 0 0 All Registers are
17 DB4 Data Bit 4 transparent
18 DB3 Data Bit 3 1 ] X N i 7
19 DB2 | Data Bit 2 ! 0 operation
20 DB1 Data Bit 1 X X | 1 1 No operation ]
21 DB0 | Data Bit 0 (LSB) NOTE- X - Doni G
22 | TSMSB | Chip Select Most Significant (MS) Byte. : X = Don't Care
| Active Low.
L 23 LDAC |Asynchronous Load DAC input. Active
Low.

s VAKXVt




P Compatible 14-Bit D/A Converter

Detailed Description
D/A Section

The basic MX7536 DAC circuit consists of a laser-
trimmed, thin-film 11-bit R-2R resistor array, a 3-bit
segmented resistor array, and NMOS current switches
as shown in Figure 2. The three MSBs are decoded to
drive the switches A-G of the segmented array, and
the remaining bits drive switches S0-S10 of the R-2R
array.

Binarily weighted currents are switched to either
AGNDF or lo,7r depending on the status of each
input bit. The Fg-ZR ladder current is 1/8th of the total
reference input current. The remaining 7/8th current
flows into the segmented resistors dividing equally
among these 7 resistors. The input resistance at Vgge
is constant, and therefore, it can be driven by a
voltage or current source of positive or negative
polarity.

The MX7536 is optimized for bipolar output operation
and uses the offset binary input coding. The R1 and
R2 resistors are added to allow inversion of any
reference voltage applied to the Vgee pin by using an
external op amp. Furthermore, Rggg, which is matched
to Rgp, is added to offset the output by a constant
-VRrer, resulting in offset binary coding.

Two separate analog ground pins, AGNDS and
AGNDF, are provided to eliminate any variations in
the ground potential as seen internally by the DAC.
AGNDF is used to sink all current, while AGNDS is
used to sense the internal ground potential. An ampli-
fier, A3, can be optionally used to force the internal
DAC ground to the system’s analog ground potential
as shown in Figure 2. AGNDF and AGNDS connec-
tions may be changed to accommodate the required
output drive and system accuracy.

The equivalent circuit for the DAC is shown in Figure
3. Coyr varies from typically 90pF to 180pF depend-

ti— [
| f—t2
| 5v
CSMSB || l e e ov
| | |<—lz
=8 l I/ \j ll 1/ v
csLse ¢
--v ] ov
l | . > |<—
—1 sV
LDAC | | L/-_
| ] ov
——-»l 1y |a— ] by |-—
5V
= U
5| |t ts-—] |a— ov
—» te —> [<—le
| I 5V
DATA
ov
NOTES
1. ALL INPUT SIGNAL RISE AND FALL TIMES MEASURED FROM

10% TO 90% OF +5V. t; - t - 20ns.
2. TIMING MEASUREMENT REFERENCE LEVEL 15 VH * Wit
2

3. IF LDAC 1S ACTIVATED PRIOR TO THE RISING EDGE OF_W,
THEN IT MUST STAY LOW FOR t; OR LONGER AFTER WR

GOES HIGH.

Figure 1. MX7536 Timing Diagram

ing on the digital code. R, denotes the equivalent
output resistance of the DA& which varies with input
code. g(Vger,N) is the Thevenin equivalent voltage
generator éue to the reference input volitage, Vggr,
and the digital input code of the DAC, N.

—

VREF b
VRer | RiNT Yle

—o
p—0
—o m
—o
—o

R1 R2
R R
R/22 RoFs 2R 2R 2R 2R 2R 2R

RrB

R/2:
lout

Figure 2. Simplified Circuit Diagram of the MX7536 D/A Section Showing Connection of External Op Amps

VIAXI /v
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P Compatible 14-Bit D/A Converter

R/2
—AA— Rfpg
Ro
M < lour
+
g(VRer, N) l'LEAKAGE =+ cour

o AGNDS

———————0 AGNDF

Figure 3. Equivalent Analog Output Circuit

Digital Section

All digital inputs are both TTL and 5V CMOS logic
compatible. All inputs are protected for electrostatic
discharge and have typical input currents of less than
1nA. Supply current will be minimized when the digi-
tal input voltages are kept as close to OV and 5V
levels as possible.

Application Information

Bipolar Operation for MX7536
(4-Quadrant Multiplication)

The MX7536 is a dedicated bipolar DAC. Specified
accuracy is obtained without the use of expensive
closely matched external resistors. As shown in Figure
4, R1 and R2 provide an optional gain adjustment, and
capacitor C1 helps prevent overshoot and ringing
when high speed op amps are used. In this circuit
AGNDF and AGNDS are externally shorted to ground.
Generally, another op amp is used to Kelvin the
ground connection as shown in Figure 5.

Table 1 shows the Offset Binary Code obtained with
the circuit of Figure 5. Note that by inverting the MSB
of the DAC word, 2's Complement transfer function
can be obtained.

Voo
N R2
= | a1 5000
v - -
IN 2] 1 28 {263 RY oy
23 VRer RinT Vinv VDD Reg 22M0
LDAC? LDAC AKXV 4 33PF
CSMSB—_{CSMSB MX7536 lout o a2
WR—={WR . AGNDS v
e 24— [ ouTt
CSLSB-— CSLSB AGNDF P 5
DB13-DB0 DGND Vss _L
SIGNAL
GROUND

INPUT
DATA GROUND

DIGITAL

Figure 4. MX7536 Operation

Voo

nélgslgéﬁgE Vo Maxim

MX7536

GND

DIGITAL
INPUT
DATA GROUND

SIGNAL
GROUND

NOTE: CONTROL INPUTS OMITTED FOR CLARITY

Figure 5. MX7536 Operation with Forced Ground

Offset and Gain Adjustment of MX7536
Offset Adjustment

1. Adjust offset of amplifier A1 so that potential at
Rint 18 <10uV with respect to signal ground.

2. Load DAC register with all Os.

3. Adjust offset of amplifier A2 until Voyr = -Viy
T10uV.

Gain Adjustment
1. Load DAC register with all 1s.

2. Trim potentiometer R2 so that Voyr = +Viy
(8191/8192)

For wide temperature range applications, resistors and
potentiometers should have low temperature coeffi-
cients. In many applications by virtue of the excellent
temperature coefficients of the offset and gain errors
of the MX7536, adjustments may not be needed.

Grounding Considerations

Since lgyr and the output amplifier's noninverting
input are sensitive to offset voltages, nodes that need
to be grounded should be connected directly to a
“single point” ground through a separate, very low
resistance path. Note that the output current at g7
and AGNDF vary with input code and create a code
dependent error if these terminals are connected to
ground (or a virtual ground) through a resistive path.

It is important to use a proper grounding technique to
obtain high accuracy. The two AGND pins (AGNDF,
AGNDS) provide flexibility in this respect. In Figure 4,
AGNDS and AGNDF are shorted together externally
and an extra op amp, A2, is not required. Voltage
drops due to bond wire resistance are not compen-
sated for in this circuit. This could create a linearity
error (about 0.1LSB due to bond wire resistance

A1/




P Compatible 14-Bit D/A Converter

alone) which can be eliminated by using the circuit of
Figure 5. Here A2 maintains AGNDS at signal ground
potential. By using Force/Sense techniques all switch
contacts on the DAC are kept at exactly the same
potential and any error due to bond wire resistance is
eliminated.

Figure 6 is a suggested printed circuit board (PCB)
layout for the MX7536.

C1 LOCATION V* V- _PIN1A3 —‘

1 (MAX400)
PIN 1 MX7536 \ Lo ® .A/i/

v
N— & PIN 1 A1

l

4 |
R q\_\_ / (MAX400)

— i

(] —{ | Vo

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 flowing into the Igyt
line can cause gain, linearity and offset errors.
Leakage is worse at high temperatures.

Dynamic Considerations

In static or DC applications, the AC characteristics of
the output amplifier are not critical. in higher speed
applications, where either the reference input is an
AC signal or the DAC output must settle quickly to a
new programmed value, the AC parameters of the
output op amp must be considered.

Another error source in dynamic applications is para-
sitic signal coupling from the Vger terminal to 1gy7.
This is normally a function of board layout and lead-
to-lead package capacitance. Signals can also be
injected into the DAC outputs’when the digital inputs
are switched. This digital feedthrough is mostly
dependent on circuit board layout and on-chip capa-

Table 1. Amplifier Performance Comparisons

citive coupling. Layout induced feedthrough can be
minimized with guard traces between digital inputs,
Vger, and the DAC outputs.

Compensation

A compensation capacitor, C1, may be needed when
the DAC is used with a high speed output amplifier.
The purpose of the capacitor is to cancel the pole
formed by the DAC’s output capacitance and internal
feedback resistance. Its value depends on the type of
op amp used. Typical values range from 10pF to 33pF.
Too small a value causes output ringing while excess
capacitance overdamps the output. The size of C1
can be minimized, and output settling performance
improved, by keeping the PC board trace and stray
capacitance at lg 7t as small as possible.

Bypassing

A 1uF bypass capacitor, in parallel with a 0.01uF
ceramic capacitor, should be connected as close to
the DAC’s Vpp and GND pins as possible. High fre-
quency noise rejection is optimized if tantalum is
used for the 1uF capacitor. Vgg decoupling capacitor
of 4.7uF is also required if low leakage configuration
is used.

The MX7536 has high-impedance digital inputs. To
minimize noise pick-up, they should bé connected to
either Vppn or GND terminals when not used. It is also
good practice to connect active inputs to Vpp or GND
through high valued resistors (1MQ) to prevent static
charge accumulation if these pins are left floating, as
might be the case when a circuit card is left
unconnected.

Op Amp Selection

Input offset voltage (Vpg), input bias current (Ig) and
offset voltage drift (tempco of Vgg) are three key
parameters determining the choice o?a suitable ampli-
fier. To maintain specified accuracy with Vgge of 10V,
Vog should be less than 30uV, and Ig should be less
than 2nA. Open loop gain should %e greater than
100,000. Maxim’s MAX400 has low Vgg (104V max),
low Ig (2nA) and low TC Vg (0.03uV/° C max). This op
amp can be used without requiring any adjustments.
For medium frequency applications, the OP-27 and
for even higher frequency applications the HA-2620
are recommended. However these op amps require
external offset adjustment (Table 1).

OP AMP INPUT OFFSET INPUT BIAS OFFSET VOLTAGE SETTLING
VOLTAGE (Vos) CURRENT (Is) DRIFT (TC Vos) TO 0.003% FS
MAX400M 10uv 2nA 0.03uv/°C 50us
Maxim OP-07A 25uV 2nA 0.06uVv/°C 50us
AD544L 500uV 25pA 5uv/°C Sus
HA2620 4mV 35nA 20uV/°C 0.8us

VAKX
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Microprocessor Interfacing
8086A

Interfacing is possible to both 8- and 16-bit proces-
sors. Figure 7 shows the 8086 16-bit processor inter-
facing to a single MX7536. In this setup the double
buffering feature of the DAC is not used. ADO-AD13
of the 16-bit data bus are connected to the DAC data
bus (DB0-DB13). The 14-bit word is written to the
DAC in one MOV instruction and the analog output
responds immediately. In this example the DAC
address is D000 (HEX). A software routine for Figure
7 is given in Table 2.

ADDRESS BUS s
ALE [> 16-81T LATCH | | ARORESS TSMSB
CsLsB
8086 < s AT
WA = i WR
AD13 MAXIV
N Mx7536*
ADO-AD15 DATA BUS DBO-DB13
Aoo/
*LINEAR CIRCUITRY
OMITTED FOR CLARITY

Figure 7. MX7536-8086 Interface Circuit

Table 2. Sample Program for Loading MX7536

In a multiple DAC system the double buffering of the
DAC allows the user to simultaneously update all
DACs. In Figure 8, a 14-bit word is loaded to the Input
Registers of each of the DACs in sequence. Then,
with one instruction to the appropriate address, CS4
(i.e., LDAC) is brought low, updating afl the DACs
simultaneously.

MC68000

Figure 9 shows an interface diagram. The following
routine writes data to the DAC input registers and
then outputs the data via the DAC register.

01000 MOVE.W #W,DO : The desired DAC data, W, is
loaded into Data Register G.
MOVE.W DO0,$E000 : The Data W is transferred
between D0 and DAC register.
: Control returned to the
System Monitor Program.

MOVE.B #228,D7

TRAP #14

Z80 Interface

The MX7536 is ideally suited to being used with 16-bit
processors or in stand-alone applications. However, it
can be used with an 8-bit processor as shown in the
example circuit of Figure 10, an interface circuit for
the Z80.

Digital Feedthrough

In the interface diagrams shown in Figures 7 to 10,
the digital inputs of the DAC are directly connected to
the microprocessor bus. Even when the device is not
selected, activity on the bus can feedthrough to the
DAC output through package capacitance and shows
up as noise. This can be minimized by isolating the
DAC from the digital bus as shown in Figure 11.

ASSUME DS:DACLOAD,CS:DACLOAD
DACLOAD SEGMENT AT 000
00 8CC9 MOV CX,CS
02 8EDS MOVDS,CX
04 BFOODO MOVDI,#D000
07 C705"YZWX” MOV MEM,#YZWX
0B EA0000
OE O0FF

:DEFINE DATA SEGMENT REGISTER EQUAL
:TO CODE SEGMENT REGISTER

:LOAD Di WITH DGGO

:DAC LOADED WITH WXYZ

:CONTROL IS RETURNED TO THE
MONITOR PROGRAM

NI/t
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ADDRESS BUS é)
ALE || 16-BIT LATCH ADDRESS | CS1 CSMsB
DECODE
CSLSB
< . cs4 |cs3 Jcs2 p
8086 »| LDAC
WR WR
_I\ DBO-DB13
—‘/ NN K1V
MX7536"
AD0-AD15 DATA BUS
'——— »| CSMSB
CsLsB
»LDAC
WR
*LINEAR CIRCUITRY
OMITTED FOR CLARITY DBO-DB13
MAXIN
MX7536™"
»| CSMSB
L» CSLse
»|LDAC
»{WR
DBO-DB13
MAXIN
MX7536™
Figure 8. MX7536-8086 Interface: Multiple DAC System
A1-A23 ADDRESS BUS s AO-A15 ADDRESS BUS g
MC68000 SN~ U
26 ADDRESS CSMSB CSILSB
AS |0 DECODE DT—E: CSMSB MREG ADDE%%EDSES jo———————={ CSLSB
CsLSB b CsmsB
DTACK _—TPac 280 _—|LDAC
- — I o L WA M -
- s
DO-D15 DATA BUS > DB0-DB813 DB8-DB13
D0-D7 DATA BUS M AXI
MX7536°
U DB0-DB7
*LINEAR CIRCUITRY OMITTED FOR CLARITY *LINEAR CIRCUITRY OMITTED FOR CLARITY
Figure 9. MX7536-MC68000 Interface Figure 10. MX7536-Z80 Interface
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ADDRESS
AO-A15 DECODE
CSMSB
MICRO- I
PROCESSOR CsLSB
SYSTEM
EN _—LDAC
WR »{ 16-BIT =»|Wn
LATCH MAXIM
MX7536™
D0-D15 DB0-DB13

*LINEAR CIRCUITRY OMITTED FOR CLARITY

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

___Ordering Information (continued)

Chip Topography

PART TEMP. RANGE PACKAGE* ACCURACY
MX7536SQ  -55°C to +125°C CERDIP +2 LSB
MX7536TQ  -55°C to +125°C CERDIP +1LSB
MX7536SD -55°C to +125°C Ceramic +2 LSB
MX7536TD -55°C to +125°C Ceramic +1 LSB

VReF Vinv Voo

Rre |RINT| Vss

[——CSMSB 0.153"
—DBO0 3.886mm

DB11

DBS |DB7 |DB5
DB10 DBS8 DB6 DB4

0.140"
3.556mm

_______ Pin Configuration (continued)

“Maxim reserves the right to ship Ceramic in lieu of CERDIP p

10

Top View 58 553 s 8
¢ £ 5§ & F
DinlninlDioin
yd o )
aGNDs 5] [25] WR
AGNDF | 6 z] csise
DGND | 7 AMAXIMN 2] ToAC
(MsB)DB13 [ 8 MX7536 [22] Csmse
pB12 o E] DBO(LSB)
oB1i [10] E pet
osi0 [ 1] F B2
\. _/
FEEEEUE
2 3 B & @ ® @
o aQa o [=] (=] (=] [=]
28 Lead Plastic Chip Carrier (Quad Pak)

VAKX
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Package Information

1470
- 137 i M 1 l‘* T g
0030 - 0110 0025
0,540 + 0,005 I 762 -2704] - RAD

8540+ 0005 0762 - 2.704 0530 - 0.550 s (0.635)
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MX7536

P Compatible 14-Bit D/A Converter

Package Information (continued)

1.430 N
sy, MAX.
0520 max.
L"(13.2113) 0. ™
LEAD #1
[ rrarJrar1rrrcacarr
0050 Rap.
/_ {1.270)
LT T OO T T T e T | SR R SN G S ) SEUD gy m—
0.005
—»i L‘m‘n”"‘
e —+ | 005010005 qyp 0588 oyl
0.020- 0.080 1270 0.127) (18 185) MAX.
10,508 -1.524) $
. )
— 0.165 =
on) M l |
0.008-0.015
-+— {0.203-0.381)
‘.“‘_ 0.015-0.023 ,‘ 0.100 £0.010 l‘7 QB0 g
0125-0200 {0.381-0.589) {2540 £ 0.254) (15.240) "¢F-
[3175-5.080)
28 Lead Ceramic Sidebraze (DIi)
0,a = 50°C/W
0)c = 15°C/W
00t LEAD #1
ey > [+
0.050 0045
' 1270] -] —3
aonfanc 4
E b -r
0 g p 0.045
A g h .
0449 + 0,001 o045 [n 559|
ey P {11405 + 0.025) 1143 0420+ 0.005
b —— {10,668 + 0127)
p
S by
_{ 0027
0,490 + 0.005 {0.686)
12446 + 0127)
0102
2591
0172 + 0.003
™ 4369 2 0.076)

28 Lead Plastic Ghip Carrier (Quad Pak) (Ql)
0,5 = 100°C/W
0c = 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.

12 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600
©1989 Maxim integrated Products Printed USA 19-712 1/89




