Precision Monolithics Inc.

DAC-8212

DUAL 12-BIT BUFFERED
MULTIPLYING CMOS D/A CONVERTER

FEATURES

Two Matched 12-Bit DACs on One Chip

Direct Parallel Load of All 12 Bits for High DataThroughput
On-Chip Latches for Both DACs

12-Bit Endpont Linearity (+1/2 LSB)

+5V to +15V Single Cupply Operation

DACs Matched to 1%

Four-Quadrant Multiplication

Low Power Consumption

Available in Die Form

APPLICATIONS

® Automatic Test Equipment

® Robotics

® Programmable Instrumentation Equipment
® Digital Gain/Attenuation Control

® |deal for Battery-Operated Equipment

ORDERING INFORMATIONt

PACKAGE

RELATIVE GAIN MILITARY* INDUSTRIAL COMMERCIAL
ACCURACY ERROR TEMPERATURE TEMPERATURE TEMPERATURE
-55°C to +125°C -25°C to +85°C 0°C to +70°C

WR and CS lines at logic low, the input data latches are
transparent. This allows direct unbuffered data to flow directly
to the DAC output selected by DAC A/DAC B control input.

PIN CONNECTIONS

+1/2LSB  *21SB DACB8212AV DACB8212EV DAC8212GP
+1LSB 4188 DAC8212BV DAC8212FV DACB212HP
+1LSB +41S8B — — DACB212HPCtt

*  Fordevices processed in total compliance to MIL-STD-883, add /883 after part
number. Consult factory for 883 data sheet.

t Burn-in is available on commercial and industrial temperature range parts in
CerDIP, plastic DIP, and TO-can packages. For ordering information, see
1980/91 Data Book, Section 2.

tt  For availability and burn-in information on SO and PLCC packages, contact
your local sales office.

GENERAL DESCRIPTION

The DAC-8212 combines two identical 12-bit, multiplying, digital-
to-analog converters into a single CMOS chip. Monolithic
construction offers excellent DAC-to-DAC matching and track-
ing over the full operating temperature range. The DAC-8212
consists of two thin-film R-2R resistor-ladder networks, two
12-bit data latches, one 12-bit input buffer, and control logic.
The DAC-8212 can operate on a single supply from +5V to +15V.
Maximum power dissipation with CMOS logic levelsand a+5V
supply is less than 0.5mW. The DAC-8212 is manufactured
using PMI's highly-stable, thin-film resistors on an advanced
oxide-isolated, silicon-gate, CMOS process. PMI's improved
latch-up resistant design eliminates the need for external
protective Schottky diodes.

A common 12-bit (TTL/CMOS compatible) input port is used to
load a 12-bit-wide word into either of the two DACs. This port,
whose data loading is similar to that of a RAM's write cycle,
interfaces directly with most 12-bit and 16-bit bus systems. With
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DAC-8212 DUAL 12-BIT BUFFERED MULTIPLYING CMOS D/A CONVERTER

ABSOLUTE MAXIMUM RATINGS
(T, = +25°C, unless otherwise noted.)
Vpp to AGND
Vpp o DGND ..........

Digital Input Voltage to DGND ..
\?UTA loyB1OAGND ........
rer™ VpeeB1o AGND ...
Vaesh VRFBB to AGND
Operating Temperature Range
AV, BV Versions
EV, FV Versions ...
GP, HP, HPC Versions..
Junction Temperature........
Storage Temperature
Lead Temperature (Soldering, 60 sec) .

...—55°C to +125°C
~25°C to +85°C
..=0°C to +70°C
...+150C
.—65°C to +150°C

PACKAGE TYPE 8,, (Note 1) 9c UNITS
24-Pin Hermetic DIP (V) 57 10 °CW
24-Pin Plastic DIP (P} 54 27 °CW
28-Contact PLCC (PC) 66 29 °C/W
NOTE
1. ' » i8 specified for worst case mounting conditions, i.e., O, is specified for

device in socket for CerDIP and P-DIP packages; e is speafled for device
soldered to printed circuit board for PLCC packaqe

CAUTION:

1. Do notapply voltages higher than Vpp Of less than GND potential on any termi-

nal except Vi and R

2. The digital oomrol inputs are zener-protected; however, permanent damage
may occur on unprotected units from high-energy electrostatic fields. Keep
units in conductive foam at all times until ready 1o use.

. Do notinsert this device into powered sockets; remove power before insertion

or removal.

Use proper anti-static handling procedures.

. Stresses above those listed under "Absolute Maximum Ratings® may cause
permanent damage to the device. This is a stress rating only and functional
operation ator above this specification is notimplied. Exposure to above maxi-
mum rating conditions for extended periods may affect device reliability.

w

o

ELECTRICAL CHARACTERISTICS at VDD =+5V or +15V, VRerA = VreeB =+10V, VOUTA =VoytB =0V; AGND =DGND =0V,
Ta = —55°C to +125°C apply for DAC-8212AV/BV; T = -25°C to +85°C apply for DAC-8212EV/FV; Ta = 0°C to +70°C apply for
DAC-8212GP/HP'HPC, unless otherwise noted. Specifications apply for DAC A and DAC B.

DAC-8212
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
STATIC ACCURACY Specifications apply to both DAC A and DAC B
Resolution N 12 — — Bits
DAC-8212A/E/G — - *1/2
i i i i L:
Relative Accuracy INL Endpoint Linearity Error DAG-82128/F/H _ _ 1 SB
Difterential Nonlinearity DNL All Grades are Monotonic — — *1 LSB
DAC-8212A/E/G — —_ *2
Ta=+25°C +
Full Scale Gain Error G DAC-8212B/F/H - - *4 Lse
FSE
(Note 1) T Full T A DAC-8212A/E/G — — +3
A= Fullemp. Range DAC-8212B/F/H - - +6
Gain Temperature
Coefficient TCGeg (Notes 2, 7) — +2 +5 ppm/°C
AGain/ATemperature
OI“"’”/: L:,ak:ge Current | Al Digital Inputs = Tp=+25°C - +5 £50 A
outA n ) LKG 0000 0000 0000 Ta= Full Temp. Range — +100
loutB (Pin 24)
Input Resistance
R 8 1 15 k)
(VRerA, VRrerB) REF
(VRerA/VRerB)
AVgeeA, B — 0.2 *1 %
(Input Resistance Match) = REF o
DIGITAL INPUTS
Vpp = +5V 2.4 - -
Digital Input High ViNK v
Vpp = +15V 13.5 - -
Vpp=+5V — - 0.8
Digital Input Low ViNL A
Vpp = +15V - — 15
Vin=0V or Vpp Ta=+25°C — +.001 +1
A
Input Current I and Vg or Viny Ta = Full Temp. Range — — +10 s
Input Capacitance c DB0—DBM — — 10 pF
(Note 2) N WR, CS, DAC A/DAC B — — 15
11-158 7/89, Rev. A4
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DAC-8212 DUAL 12-BIT BUFFERED MULTIPLYING CMOS D/A CONVERTER

ELECTRICAL CHARACTERISTICS at VDD =+5V or +15V, VREFA = VREFB =410V, VOUTA = VOUTB =0V; AGND =DGND =0V,
Ta = -55°C to +125°C apply for DAC-8212AV/BV; T = —25°C to +85°C apply for DAC-8212EV/FV; Tp = 0°C to +70°C apply for
DAC-8212GP/HP/HPC, unless otherwise noted. Specifications apply for DAC A and DAC B. (Continued)

DAC-8212
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SWITCHING CHARACTERISTICS
(Notes 2, 3}
Chip Select to
t 230 — —
Write Set-Up Time cs ns
Chip Select to
t 30 — —
Write Hold Time CH ns
DAC Select to
t 230 — —
Write Set-Up Time AS ns
DAC Select to t 30 _ ns
Write Hold Time AH
DAC Select Set-Up ¢ 0 _ ns
Write Time 0ss
Data Valid to
t 230 — —

Write Set-Up Time s ns
Data Vvalid to ¢ 0 _ s
Write Hold Time DH n
Write Pulse Width twr 230 — — ns

POWER SUPPLY
All Digital Inputs V|5 or Vinn — — 2 mA
Supply Current lop
All Digital Inputs OV or Vpp - 10 100 pA
DC Supply Rejection
PSR AVpp = £5% - — X Y%/ Y
(AGain/ Vpg) oo = +5% 0.002 /%
AC PERFORMANCE CHARACTERISTICS
(Note 2)
Propagation Delay
1 _ o _ _
(Notes 4, 5) pD Ta=+25°C 300 ns
Current Settling Time
t Ta=+25° — _ 1
(Notes 5, 6) s A= T28°C ks
CoutA DAC Latches Loaded — — 90
CoutB with 0000 0000 0000 - - 90
Output Capacitance pF
CoutA DAC tatches Loaded — — 120
CoutB with 1111 1111 1111 — — 120
FT, VRerA 10 1 guTA; VageA = 20V, B _ .
AC Feedthrough at f=100kHz; Tp = +25°C 8
loutA or loyrB VRerB to 1outB; VRgeB = 20V, 1
FTg EF v PP — — -70

f=100kHz; To = +25°C

NOTES:

1. Measured using internal RggA and RggB. Both DAC digital inputs

2. Guaranteed and not tested.

@

See timing diagram.

= 5.
11111111 1111, Gain error is adjustable using the circuits of Figures 4and 5.

4. From 50% of digital input to 90% of final analog output current. VpepA =
VReeB = +10V; OUT A, OUT B Ioad = 1000}, Cgxy = 13pF.

WR, CS = 0V; DBO—DB11 = 0V to Vpp or Vpp to OV.
Settling time is measured from 50% of the digital input change to where the

output voltage settles within 1/2 LSB of full scale.

Gain TC is measured from +25°C to Ty, or from +25°C to Tyax.
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DAC-8212 DUAL 12-BIT BUFFERED MULTIPLYING CMOS D/A CONVERTER

DICE CHARACTERISTICS

1. AGND 13. DB4
2. lgytA 14. DB3

3. RggA 15. DB2

4. VpgrA 16. DB1

5. DGND 17. DBO

6. DB 18. DAC A/DACB
7. DB10 19. CS

8. DB9 20. WR

9. DB8 2. Vpp

10. DB7 22. VB

11. DB6 23. RgB

12. DBS 24. Mgy B

For additional DICE ordering information, refer to
1990/91 Data Book, Section 2.

DIE SIZE 0.137 X 0.114 inch, 15,618 sq. mils
(3.48 X 2.90mm, 10.10 sq. mm)

WAFER TEST LIMITS at Vpp = +5V or +15V, VggrA = VpeeB = +10V, VoutA = VoutB = 0V; AGND = DGND = 0V; T = 25°C.

DAC-8212G
PARAMETER SYMBOL CONDITIONS LM UNITS
Relative Accuracy INL Endpoint Linearity Error *1 LSB MAX
Differential Nonlinearity DNL (Note 1) =1 LSB MAX
Full Scale
G Digital | ts = 11111111 1111 =4 MAX
Gain Error (Note 2) FSE ‘gntal Inputs LS8
QOutput Leakage Digital Inputs = 0000 0000 0000
Wtput Leakag lka ‘gital inp +50 nA MAX
(loutA louTB) Pad 2 and 24
| tR t k
nput Resistance Rper Pad 4 and 22 815 OMIN/
(VRerA, VrerB) KIMAX
VgerA/VaeeB Input .
*1 9
Resistance Match AVrerh, B % MAX
Digital Input Vpp = +5V 2.4
Vv IN
High INH Vpp = +15V 135 VM
Digital Input Vpp = +5V 08
Vv
Low INL Vpp = +15V 1.5 VMAX
Digital Input
I Vin =0V or Vppi VgL or V, =1 A MAX
Current IN N "Voor VINL INH [z
All Digital Inputs Vy_or Viny 2
|
Supply Current oD Al Digital Inputs OV or Vgp 01 mA MAX
C Supply Reject
DC Supely Rejection PSR AVpp = £5% 0.002 %/% MAX
(AGain/AVpp)
NOTES:

1. All grades are monotonic.
2. Measured using internal RggA and RegB.

Electrical tests are performed at wafer probe to the limits shown. Due to variations in assembiy methods and normal yield ioss, yield after packaging is not guaranteed
for standard product dice. Consult factory to negotiate specifications based on dice lot qualification through sample tot assembiy and testing.
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@ DAC-8212 DUAL 12-BIT BUFFERED MULTIPLYING CMOS D/A CONVERTER

TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT vs LOGIC THRESHOLD VOLTAGE ANALOG CROSSTALK
LOGIC LEVEL vs SUPPLY VOLTAGE vs FREQUENCY
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1 1 NOTES:
-——¢ 1. C1= C2 4.7uF TANTALUM, 50V OC: EVERY 10TH DEVICE.

12 13 L 2. 3= €4 0.01uF CERAMIC, 50V OC; EVERY 10TH DEVICE.
—— = 3 ALL MATERIAL TO WITHSTAND 150°C.
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DAC-8212 DUAL 12-BIT BUFFERED MULTIPLYING CMOS D/A CONVERTER

WRITE CYCLE TIMING DIAGRAM

tcs
CHIPSELECT SL

DAC A/DAC B N

NOTES:

1. ALL INPUT SIGNAL RISE AND FALL
TIMES MEASURED FROM 10% TO 90%
OF Vpp.

0 Vpp = *5V, t, = t; = 20ns;

Vpp = +15V. t, = t; = 40ns,
2. TIMING MEASUREMENT REFERENCE
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PARAMETER DEFINITIONS

RESOLUTION (n)

The resolution of a DAC is the number of states (2") that the
FSRis divided (or resolved) into, where nis equal to the number
of bits.

INTEGRAL NONLINEARITY (INL) OR NONLINEARITY (NL)
This is the single most important DAC specification. PMI
measures INL as the maximum deviation of the analog output
(from the ideal) from a straight line drawn between the end
points, expressed as a percent of full-scale range or in terms of
LSBs.

For DACs, a specification of £1/2 LSB INL guarantees mono-
tonicity and £1 LSB maximum differential nonlinearity.

DIFFERENTIAL NONLINEARITY (DNL)

Differential nonlinearity is the worst case deviation of any
adjacent analog outputs from the ideal 1 LSB step size. The
deviation of the actual “step size” from the ideal step size of
1LSBis called differential nonlinearity error or DNL. DACs with
DNL greater than =1 LSB may be nonmonotonic. Maximum
DNL error is less than or equal to twice the maximum INL.

GAIN ERROR (Gpgg)

The difference between the actual and the ideal analog output
range, expressed as a percent of full-scale or in terms of LSB
value. It is the deviation in siope of the DAC transfer character-
istic from ideal.

SETTLING TIME

Settling time is the elapsed time for the analog output to reach
its final value within a specified error band after a digital input
code change. Itis usually specified for a full-scale change and
measured from the 50% point of the logic input change to the
time the output reaches its final value within the specified error
band.

PROPAGATION DELAY

This is a measure of the internal delays of the DAC. Itis defined
as the time from a digital input change to the analog output-
current reaching 90% of its final value.

QUTPUT CAPACITANCE

Output capacitance is that capacitance between IgytA,
louTB, and AGND.

A.C. FEEDTHROUGH

The ratio of the amplitude of signal at the DAC output to the
reference input with all DAC switches off. This parameter is
expressed in dBs.

D/A CONVERTER SECTION

Figure 1 shows a simplified circuit of the D/A converter section
of a single DAC. R is typically 11kQ}. Figure 2 gives an ap-
proximate equivalent switch circuit.

The binary-weighted currents are switched between IgyT and
AGND by N-channel MOS8 transistor switches. This maintains a
constant currentin each ladder leg independent of switch state.
Itis important that both N-channel switch “ON” resistances be
matched so that the linearity errors can be kept at a minimum.

FIGURE 1: Simplified D/A Circuit

Vaer

FIGURE 2: N-Channel Current Steering Switch
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DAC-8212 DUAL 12-BIT BUFFERED MULTIPLYING CMOS D/A CONVERTER

This also dictates that the voltage difference between Igytand
AGND terminals be as close to zero as practical. This is easily
accomplished by tying AGND to the noninverting input of an
operational amplifier and Iy to the inverting input. The op
amp feedback can then be tied directly to the Rggterminal of the
DAC; this will close the loop. The op amp, then, serves a two-
fold function: it maintains the voltage difference between the
DAC output terminals at virtual zero volts, and performs the
current-to-voltage conversion for the DAC’s output current.
The output voltage is then dependent on the digital input code.

Input resistance at Vggr (Figure 1) is always equal to R-LDR
(R-LDRis the R/2R resistor ladder characteristic resistance and
is equal to value “R”). Since the input resistance at Vggr pin is
constant, the reference terminal can be driven by a reference
voltage or current, AC or DC, of positive or negative polarity. (If
acurrent source is used, alow-temperature-coefficient external
Reg resistor is recommended to define scale factor).

The capacitance at |gyrterminal, CoyT, is code dependent and
varies from 90pF (all digital inputs at AGND) to 120pF (all digital
inputs HIGH).

DIGITAL SECTION

Figure 3 shows the digital structure for one bit. The digital
signals CONTROL and CONTROL are generated from CS and
WR.

FIGURE 3: Digital input Structure

TO AGND SWITCH

DIGITAL

TOI SWITCH
INPUT ouT

N————
INPUT BUFFERS

CONTROL

CONTROL

The input buffers are simple CMOS inverters designed such
that when the DAC-8212is operated with Vpp=+5V, the buffers
convert TTL input levels (2.4V and 0.8V) into CMOS logic levels.

When the digital inputs are in the region of 1.2t0 2.8V witha +5V
power supply, or 1.2 to 13.5V with a +15V power supply, the
input buffers operate in their linear region and draw current
from the power supply. It is, therefore, recommended that the
digital input voltages be as close to the supply rails (Vpp and
DGND) as is practically possible to keep supply currents at a
minimum. The DAC-8212 may be operated with any supply
voltage in the range +5V < Vpp<+15V. Theinput logic levels are
CMOS compatible (1.5V and 13.5V) at Vpp = +15V.

BASIC APPLICATIONS

UNIPOLAR OUTPUT CIRCUIT

Figure 4 shows a simple unipolar (2-quadrant muitiplication)
circuit using the DAC-8212, and Table 1 shows the code table.
Resistors R1, R2, and R3, R4, are used only if full-scale gain
adjustments are required. Maximum full-scale error without
these resistors for the top grade device and Vggr = +10V is

TABLE 1: Unipolar Binary Code Table (Refer to Figure 4)

BINARY NUMBER IN

DAC REGISTER ANALOG OUTPUT, Vour

MSB LSB (DAC A or DAC B)
4095
1111 1111 1111 —VREF<44096>
2048 1
1000 0000 0000 Vaer ( s > = -5 Vaer

0000 0000 0001 _“”<E&>

0000 0000 0000 ov
NOTE: ;
1188 = (213 (Vgep) = 4556 (VRer)

FIGURE 4: Dual DAC Unipolar Operation (2-Quadrant Multiplication)
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DAC-8212 DUAL 12-BIT BUFFERED MULTIPLYING CMOS D/A CONVERTER

0.048%, and 0.097% for the low grade device. See Table 3 for TABLE 2: Bipolar (Offset Binary) Code Table (Refer to Figure 5)
recommended values if using these resistors. Full-scale output

voltage = Vagr—1 LSB = Vaer X (1~ 2 %) or Vggr X (4095/4096) BINARY NUMBER IN

with all digital inputs high. Low temperature coefficient (ap- DAC REGISTER ANALOG OUTPUT, Vour
proximately 50ppm/°C) resistors or trimmers should be used. MSB LSB (DAC A or DAC B)
Full-scale can also be adjusted by varying Vggr voltage. 2047
BIPOLAR OUTPUT CIRCUIT AR +Veer ( 5048 )

Figure 5 shows how the DAC-8212 can be configured to operate
in the bipotar mode (4-quadrant multiplication), and Table 2 1

shows the code table. As with the unipolar circuit of Figure 4, 1000 0000 00601 +Vaer < 2048 )
resistors R1, R2, and R3, R4, are used only if full-scale gain
adjustment is required. Table 3 gives recommended values. R1
and R3 are used to adjust for zero voltage at the output of DAC A 1000 0000 0000 ov
or DAC B respectively. The voltage is adjusted with the digital
inputs set to 1000 0000 0000 for DAC A or DAC B. Matching and 1
tracking is essential for resistor pairs R6, R7, and R9, R10. 0111 1111 111 -VRer <§0_4§ )
Capacitors C1 and C2 (10—15pF) provide phase compensa-
tion; they are required if using high speed op amps to prevent

2048
ringing or oscillations. 0000 0000 0000 ~Vrer < So4s )
To maintain monotonicity and minimize gain and linearity
errors, it is recommended that the op amp offset voitage be NOTE: 3
adjusted to less than 10% of 1 LSB (244uV) over the operating TLSB=(277) (Vaer) = 5575 (Veer)

temperature range.
TABLE 3: Recommended Trim Resistor Values vs Grade for

PROGRAMMABLE WINDOW DETECTOR Figures 4 and 5

Figure 6 shows the DAC-8212 used in a programmable win-

dow detector. The required upper and lower limits for the test TRIM

are loaded into DAC A and DAC B. If a signal at the test input is RESISTOR BV/FV/HP AV/EV/GP
not within the programmed limits, the output will indicate a R1, R3 5000 2000
logic zero. R2, R4 1500) 820

FIGURE 5: Dual DAC Bipolar Operation (4-Quadrant Operation)
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DAC-8212 DUAL 12-BIT BUFFERED MULTIPLYING CMOS D/A CONVERTER

APPLICATION HINTS

GROUND MANAGEMENT

Transient voltages between AGND and DGND can appear as
noise at the DAC-8212's output. Figure 7 shows all analog
grounds tied together and one connection from digital ground
to analog ground. Note that AGND and DGND take off on their
own ground paths, i.e., power grounds are kept separate from
analog grounds. DGND pin is the return for supply currents and
serves as the reference point for the digital inputs. Thus, DGND
should be connected to the same ground as the circuitry which
drives the digital inputs. AGND is the high-quality analog
ground connection; this pin should serve as the reference point
for all analog ground connections. It is recommended that any
analog signal path carrying significant currents have its own
return connection as shown in Figure 7.

POWER SUPPLY DECOUPLING

Power supplies used with the DAC-8212 should be well filtered
and regulated. Local supply decoupling consisting of a 10uF
tantalum capacitor in parallel with a 0.1uF ceramic is highly
recommended. The decoupling capacitors should be connec-
ted between the DAC-8212 supply pin (Vpp) and AGND pin.

WRITE ENABLE TIMING .
During the period when both CS and WR are held low, the
selected DAC latch is transparent and its analog output

responds directly to the data on the data bus line, DBO—DB11.
Unwanted variations may appear at the input, therefore, the WR
line should not go low until the data bus is fully settled (DATA
VALID).

FIGURE 7: Recommended Ground Connections
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DAC-8212 DUAL 12-BIT BUFFERED MULTIPLYING CMOS D/A CONVERTER

MICROPROCESSOR INTERFACE

Interfacing to an 8-bit or 16-bit bus system has been simplified
by the loading structure versatility of the DAC-8212. Data
loading into its 12-bit wide data latch is simplified by the use of
only two control signals, CS and WR.

8-BIT MICROPROCESSORS

8085A Microprocessor Interface: Loading data into the DAC-
8212's 12-bit wide latch from an 8-bit bus will require two write
cycles from the microprocessor. Data occupies two adjacent
locations in the microprocessor's memory; several formats are
possible and depends on the one desired. One scheme for
interfacing the DAC-8212 to the 8085A 8-bit microprocessor is
shown in Figure 8. Four MSBs are latched into the 74LS75
latch in the first cycle, and the entire 12-bit word is then loaded
into the DAC-8212's data latch on the next write cycle. An
alternate scheme would be to use an 8-bit latch so that the user
can load the lower order bits in the first cycle. The 74LS139is a
dual 1 of 4 address decoder that supplies control signals for

DAC selection, CS, high byte, and low byte. The NAND gate
and inverter provides a constant chip select active-low signal
while allowing the decoder to select either DAC A or DAC B.

6800 Microprocessor Interface: Because the DAC-8212 has a
versatile data bus structure, interfacing it to the 6800 micro-
processor is simplified and similar to that of the 8085A micro-
processor circuit above. The circuit is shown in Figure 9.

16-BIT MICROPROCESSORS

Figures 10and 11 show the DAC-8212's interface schemes for the
8086 and 68000 16-bit microprocessors. Circuit simplicity is
achieved by connecting the DAC’s data bus directly to the
microprocessor. The 12-bit wide word is written to the DAC in
one MOV instruction. The address decoder provides the DAC
select and chip select signals and is programmed by the
microprocessor.

FIGURE 8: DAC-8212 Dual DAC Interface with the 8085A 8-Bit Microprocessor
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FIGURE 9: DAC-8212 Dual DAC Interface with the 6800 8-Bit Microprocessor
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FIGURE 10: DAC-8212 Dual DAC Interface to the 8086 16-Bit Microprocessor
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FIGURE 11: DAC-8212 Dual DAC interface to the 68000 16-Bit Microprocessor
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