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12-Bit Voltage-Output DACs with Reference

General Description

The MX867/MX767 are 12-bit digital-to-analog converters
(DACs). Each includes a high-stability voltage reference,
output ampilifier, and input latches on a single IC.

The MX667 has a double-buffered input latch structure
that is compatible with 4-,8- 12-, or 16-bit buses. The
faster and simpler single-latch input structure of the
MX767 is compatible with 12- and 16-bit buses. The
MX667/MX767 latch responds to strobe pulses as short
as 100ns and 40ns, respectively. Both the MX667 and
the MX767 are designed for wide temperature range
performance with +1/2LSB maximum linearity error and
guaranteed monotonicity over the full temperature range.
The MX667 is specified to +1/4LSB maximum linearity
error (K,B grades) at +25°C.

The precision high-speed output amplifier settles to
within 1/2LSB for a 10V full-scale transition in 3.0us.

Applications
Small Component-Count Analog Systems

Digital Offset/Gain Adjustment

Industrial Process Control

Arbitrary Function Generators

Automatic Test Equipment

Automatic Calibration

Machine and Motion Control Systems
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Block Diagrams continved on fast page. Mxe67

Features

4 On-Chip Output Amplifier

4 High-Stability Voltage Reference

4 Guaranteed Monotonic Over Temperature
4 Operate with +12V or +15V Supplies

4 Very Fast Timing Specifications (40ns CS pulse
wiet;ym, MX767 orﬁy)'»ec ¢ P

4 Low 144mW Power Dissipation

4 All Timing Specifications Guaranteed Over
Temperature

Ordering Information
PART TEMP.RANGE  PIN-PACKAGE (I!';Ié)
MX667.N 0Cto+70°'C  28PlastcDIP  +1/2
MX667KN 0Cto+70°'C  28Plastic DIP  +1/4
MX667JCWI  0'Cto+70°C 2850 +1/2
MX667KCWI  0'Cto+70°C 2850 +1/4
MX667JP 0Cto+70°'C  28PLCC +1/2
MX667KP 0'Cto+70°'C  28PLCC +1/4

MAXIM

Ordering Information continued on last page.
* Dice are tested at TA = +25°C.
**Contact factory for availability and processing to MIL-STD-883.

Pin Configurations
TOPVIEW
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Pin Configurations continued on fast page

Call toll free 1-800-998-8800 for free samples or literature.

Maxim Integrated Products 9-69

=
%
S
3
o
N




MX667/MX767

12-Bit Voltage-Output DACs with Reference
ABSOLUTE MAXIMUM RATINGS

VEectoDGND .. ... -0.3V, +18V Continuous Power Dissipation (TA = +70°C)

VEEtODGND ... .. +0.3V, -18V 24-Pin Narrow Plastic DIP

Digital Input Voltage toDGND . . . ......... 0.3V, Vee + 0.3V (derate 13.33mW/°C above +70°C) ........... 1067mwW
REFINIOAGND . ... ... s +12V 24-Pin SO (derate 11.76mW/'C above +70°C) . ..... 941mwW
BIPOFFto AGND ......coiviriiiiiinn +12V 24-Pin CERDIP (derate 12.50mW/'C above +70°C) . 1000mW
10VSPANTOAGND . ..., 2V 28-Pin Plastic DIP (derate 14.29mW/°C above +70°C) . 1143mW
20VSPANTOAGND . ...t 24V 28-Pin SO (derate 12.50mW/"C above +70°C) ..... 1000mwW
REFOUT(Note 1) ........ Continuous Short to AGND or Vcc 28-Pin PLCC (derate 10.53mW/"C above +70°C) . ... 842mW
VouT(Note1).............. Continuous Short to VEE or Vcc 28-Pin LCC (derate 10.20mW/'C above +70°C) ..... 8i6mw

28-Pin CERDIP (derate 16.67mW/'C above +70°C) . 1333mW
Operating Temperature Ranges:

MX B67J_KJC KC_ ... 0°C to +70°C
MX67A B_JE_KE_................... -40°C to +85°C
MX 7S i -55°C to +125°C
Storage TemperatureRange .............. -65°C to +160°C
Lead Temperature (soldering, 10sec) .............. +300°C

Note 1: VouT may be shorted to AGND, Ve, or VEE if the package power dissipation is not exceeded. REFOUT may
be shorted to AGND or Vg if the package power dissipation is not exceeded.

Stresses beyond thoss 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 beyond those indicated in the operational sections of the specifications is not imphed. Exposure to
absolute maximum rating conditions for extendled periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(Ve and VEE = £12V or £15V, DGND = AGND = 0V, REFIN = REFOUT, RL = 2kQ, CL = 500pF, Ta = +25°C, unless otherwise noted.)

PARAMETER [ symBoL | CONDITIONS [ MmN TYP MAX | UNITS
ACCURACY (Note 2)
Resolution 12 Bits
Tam 425 MX667K/B +1/4
MX667J/A/S *1/2
Ta =T to T MX667K/B +1/2
Integral Nonlinearity INL e MAX MXEE7JIN/S 3/4 LSB
Ta e 225C MX767K/B #1/2
MX767J/A/S +1
MX767K/B +1/2
Ta=TMN 1o TMAX P 67 NS +1
. MX667K/B +1/2
TA = +25°C
Differential Nonlinearity DNL MXBETJIAS 34 LSB
Ta = Tmin to TMAX | MX667 all grades +1
Ta = TMinto TMAX | MX767 all grades +1
Gain Error +0.2 %FSR
Unipolar Offset Error BIPOFF = AGND +2 LSB
Bipolar Offset Error (Note 3} 0.1 %FSR
DIGITAL INPUTS
Input Voltage High ViH Ta = TMIN to TMAX 2.0 v
Input Voltage Low ViL TA = TMIN to TMAX 0.8 \'
Input Current High I All control inputs, DO-D11, ViH = 5.6V +10 pA
Input Current Low L Al control inputs, DO-D11, Vi = 0.8V +5 pA
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12-Bit Voltage-Output DACs with Reference

ELECTRICAL CHARACTERISTICS (continued)
(Vcc and VEE = 212V or 15V, DGND = AGND = 0V, REFIN = REFOUT, R = 2kQ, CL = 500pF, Ta = +25°C, unless otherwise noted.)

PARAMETER | symsotr | CONDITIONS MIN  TYP  MAX | uNITS
DRIFT
Differential Nonlinearity DNL +2 ppm FSR/C
, MX_67K/B £15 ,
Gain Error Ta = TMiIN to TMAX MX_67JIAJS 230 ppm FSR/'C
Unipolar Offset Error TaA = TMIN to TMAX +3 ppm FSR/°C
Bipolar Offset Error Ta = TMIN to TMAX +10 | ppmFSR/"C
CONVERSION SPEED
10kQ feedback resistor (20V swing) 3 4
Settling Time to 0.01% FSR 5kQ feedback resistor (10V swing) 2 3 us
For 1LSB change . 1
Slew Rate 10 15 Vius
ANALOG OUTPUT
Output Current (VEE + 2.5V) < VouT < (Vec - 2.5V) 5 mA
Qutputimpedance 0.05 Q
Short-Circuit Current +40 mA
REFERENCE OUTPUT
Output Voltage 9.95 10.05 \
Maximum External Current 2 mA
(exclusive of BIPOFF and REFIN)
POWER-SUPPLY SENSITIVITY
(P,\j’os{g"f)s“pp'y Rejection Vee = 11.4V 1o 16.5V 5 10 | ppm FSR/%
Iﬁgg%e Supply Rejection VEE =-11.4V to-16.5V 5 10 | ppm FSR/%
POWER-SUPPLY REQUIREMENTS
Supply Current lcc Ve = 16.5V, code set for worst-case Icc 8 12 mA
IEE VEE = -16.5V, code set for worst-case |gg 4 8

Note 2: Accuracy specifications are tested with a 500 resistor between the REFIN and REFOUT pins (as shown in Table 3, Figure 5,

and Figure 6).

Note 3: Tested with a 50Q resistor between REFOUT and BIPOFF.
Note 4: A minimum supply of £12.5V is required for a +10V output range.

TIMING CHARACTERISTICS - MX667
(Vcc and VEE = £12V or 16V, DGND = AGND = 0V, REFIN = REFOUT, RL = 2kQ, CL = 500pF, Ta = TMin to TMaX, unless otherwise

noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Data Valid to End of CS toc TA = TMIN to TMAX 50 40 ns
Address Valid to End of CS tac Ta = TMIN to TMAX 100 45 ns
CS Pulse Width top TA = TMIN to TMAX 100 45 ns
Data-Hold Time tDOH TA = TMIN to TMAX 0 -5 ns
Address-Hold Time taH Ta = TMIN to TMAX 0 -5 ns
MAXIMN 971
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MX667/MX767

12-Bit Voltage-Output DACs with Reference

TIMING CHARACTERISTICS - MX767
(Vec and VEE = +12V or 15V, DGND = AGND = 0V, REFIN = REFOUT, RL = 2k, CL = 500pF, Ta = TMIN to TMAX, unless otherwise

noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MiN TYP MAX UNITS
Ta=+25C All grades 40 30
Data Valid to End of CS toc Ta = Tran 1o Tiax MX767J/K/AB 60 35 ns
MX767S 90 40
Ta = +25°C All grades 40 30
CS Pulse Width tcp Ta = Tom o Thaax MX767J/K/AB 60 35 ns
MX767S 90 40
Ta=+25C All grades 10 0
Data-Hold Time DH Ta = Trin to TmAX MX767J/K/A/B 10 0 ns
MX767S 20 0
Note 2: Accuracy specifications are tested with a 500 resistor between the REFIN and REFOUT pins (as shown in Table 3, Figure 5,
and Figure 6).
Pin Description
PIN
MX667 MX767 NAME FUNCTION
All DIP/SO PLCC
1 1 2 20V SPAN Application Resistor for 20V output
2 2 3 10V SPAN Application Resistor for 10V output
3 3 4 SUMJCT Summing Junction
4 4 5 BIPOFF Bipolar Offset Resistor
5 5 6 AGND Analog Ground
6 6 7 REFOUT 10V Reference Output
7 7 9 REFIN Reference Input
8 8 10 Vee Positive Supply
9 9 11 Vout Amplifier Qutput
10 10 12 VEE Negative Supply
11 11 13 CS Chip Select
12-15 - - A3-A0 Address Selects
16 12 14 DGND Digital Ground
17-28 13-24 ek DO-D11 Data Bits O through 11
- - 1,8, 15,22 N.C. No Connect - not internally connected
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