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DAC800
‘DAC800P

Integrated Circuit
DIGITAL-TO-ANALOG CONVERTER

FEATURES

e LOW COST HIGH RELIABILITY SINGLE-CHIP
REPLACEMENT FOR INDUSTRY STANDARD DAC80

e 12-BIT RESOLUTION
e +1/2LSB MAXIMUM NONLINEARITY, 0°C to +70°C
o GUARANTEED MONOTONICITY, 0°C to +70°C

o DUAL-IN-LINE PACKAGE WITH INDUSTRY STANDARD
(DAC80) PINOUT

o HERMETIC PACKAGE (optional)

o TWO0 PACKAGE OPTIONS: hermetic side-brazed and
molded plastic :

o GUARANTEED SPECIFICATIONS WITH 12V AND
+15V SUPPLIES

DESCRIPTION

The DAC800 is a third-generation monolithic
Integrated Circuit that is a pin-for-pin equivalent to
the industry-standard DACSO first introduced by
Burr-Brown. It has all of the functions of its
predecessor plus faster settling time and enhanced
reliability because of its monolithic construction.

The current output model of the DAC800 is a single-
chip integrated circuit containing a subsurface zener
reference diode, high speed current switches, and
laser-trimmed thin-film resistors., The DACB800
provides output voltage ranges of *2.5V, £5V,
+10V, 0 to +5V, 0 to +10V (V models) or output
current ranges of +1.175mA or 0 to —2.35mA (I
model).

This high accuracy converter offers a maximum
nonlinearity error of =1/2LSB, +30ppm/°C max-

imum gain drift and guaranteed monotonicity, all
over 0°C to+70°C. In the bipolar configuration, total
drift is guaranteed to be less than 25ppm of FSR/°C.

The DACB800 is in a 24-pin dual-in-line package with
the popular DAC80 pinout. Two package options
are available: a hermetic ceramic side-brazed pack-
age and a low-cost molded plastic package.

For designs that require a wide temperature range,
see Burr-Brown models DAC850 and DACS851.
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SPECIFICATIONS MECHANICAL
ELECTRICAL DAC800
Typical at +25°C and Vo = 12V or 15V unless otherwise noted. FYe. = =5 NOTE
. Leads in true position
MODEL DAC800, DACBOOP B within &(();0" (0.2t5mm=
Y t MMC at seating plane.
PARAMETER MIN TP MAX UNITS Ra gp
12
DIGITAL INPUT ol . Pin numbers shownb;or
Resolution 12 bits _,l reference only. Numbers
Logic Levels Fos L_ may not be marked on kage.
(over spec. temp. range)*"' A package.
Viu (Logic “1") +2 16.5 vDC N
Vi (Logic "0") 0 +0.8 vDC ———%—é
It (Vin = +2.4V) +20 pA 3 = — l‘
I (VIN = +0.4V) —0.36 mA . __"lt . \
ACCURACY - - \l
Linearity Error at 25°C +1/4 *i/2 LSB _,L DJ Seating j
Ditferential Linearity Error +£1/2 +1, —3/4 LsB -—w H G Plane e L M
Gain Error® +0.1 +0.3 %
Offset Efror'?! +0.05 +0.15 % of FSR' INCHES MILLMETERS
POWER SUPPLY SENSITIVITY DIM] MIN MAX MIN MAX
+15V and +5V Supplies 40.0001 +0.001 % of FSR/%Vce Al 1185] 1.215 30.10 | 30.86
—15V Supply +0.003 +0.006 % of FSR/%Vec ) ) 105 370 267 432
DRIFT(0°G to +70°C) - D] o5 ] o021 § 038 | 058 | GASE: Ceramic
Blpolar Drift (Xfull-scale drift F] 03| 060 | 089 | 152 MATING CONNECTOR:
for the bipolar connection) , +10 +25 ppm of FSR/°C G 100 BASIC 2,54 BASIC 0245MC
Total Error Over 0°C to +70°C H 030 070 0.76 1.78 .
Unipolar +0.08 +0.15 % of FSR J 508 | 012 020 1 030 WE(;C;:T. 4.1 grams
Bipolar £0.05 +0.12 % of FSR K1 120 | 240 | 805 | 6.0 (015 0z.)
Gain +10 +30 ppm/°C L | .e00BASIC 15,24 BASIC
Unipolar Offset +1 +3 ppm of FSR/°C M ~ | 1o — 100
Bipolar Offset *7 +15 ppm of FSR/°C N 025 | 060 0.64 3 .52'
Differential Linearity 0°G to +70°C +1/2 +1,-7/8 LSB —
Linearity Error 0°C to +70°C +1/2 LsB
Monotonicity Temp. Range, min 0 +70 °C .
CONVERSION SPEED, V models DACS800P
Settling Time to £0.01% of FSR a
For FSR Change A L ~on
20V range, 2k load 3 5 us L o0 0 NOTE:
1ov "‘:_;‘QQ- 2'“1:“" 25 4 #s Leads in true posi-
For 1LSB Change, Major Carry, tion within 0.010"
2kQ load 1.5 us ) O O (0.25mm) R at )
0 15 . N
Slew Rate, 2kQ2 load 7 10 Vius ) MMC at seating
CONVERSION SPEED, | model A AR AR A plane.
Settling Time to £0.01% of FSR Pin1i
For FSR Change -
1002 to 1000} load 300 nsec 1 rH F
1k} load 1 Hsec ’_[Flm"
ANALOG OUTPUT, V models TR
Ranges (£Vcc = 15V) +2.5, £6, 10, 0 to +5, 0 to +10 v Jgl. Seating D
Output Current® +5 mA Plane
Output impedance (DC) 0.05 Q
Short Gircuit to Common, Duration Indefinite INCHES MILEIMETERS
oM ["MiN | MAX | MIN | max
ANALOG OUTPUT, | model A |1.28811.283|31,32132.69 CASE: Plasti
. . . . H ¢
: +0.88 +1.175 147 mA
Ranges 3!:;013! - - - B | .638| .675]13.67]|14.61 MATING CONNECTOR:
polar 0to—1.76 | 0to—2.35 | 0to —2.94 mA C 3e9] .224] 4.28] .69
Output Impedance: Bipolar 31 0 o1 615 023 0.35] o.66 0245MC
Unlpalar 7.2 kQ ¢ 0sa] 082 1.08] 1.57 WEIGHT: 3.7 grams
Compliance -2.5 +25 v G 17100 BASIG| 2.64 BASIC (0.13 oz.)
REFERENCE VOLTAGE QUTPUT +6.23 +6.30 +6.37 v H .030] .0900| o0.76] 2.29
Current (for external loads), Source 15 25 mA J ,008] .016{ 0.20] 0.38
Tempco of Drift +10 +30 ppm/°C K ,100] .182] 2.54] 3.856
.60 .
POWER SUPPLY REQUIREMENTS = 200 I“‘:i'f 18:24 BASIO
+Vee +11.4 +156 +16.5 vDC N 08| .022| 0.46] 0.56
Voo™ +4.5 +5.0 +16.5 vDC - - : =
Supply Drain
+15Y, —15V (no load) +8, —20 +12, —26 mA
+5V (logic suppl +7 +10 mA
(loglc supply) NOTES:
TEMI."EHA.TURE RANGE 70 .c (1) Refer to Logic Input Compatibility.
g‘;‘:cr::;f:;ﬂ" __25 :85 o (2) Adjustable to zero with external trim potentiometer.
wEGIL " :
Storage, DACE0OP —60 100 °G (3) FSR means "Full-Scale Range” and is 20V for 10V range, 10V for
DAG800 —65 +150 oG 45V range, etc. )
. (4) To maintain drift spec internal feedback resistors must be used for

The information provided herein Is believed to be reliable; however, BURR-BROWN
assumes ho responsibility for inaccuracies or omissions. BURR-BROWN assumes no
responsibility for the use of this information, and all use of such information shail be
entirely at the user's own risk. Prices and spegifications are subject to change without
notice. No patent rights or licenses to any of the circults described herein are implied or
granted to any third party. BURR-BROWN does not authorize or warrant any BURR-

BROWN product for use in life support devices and/or systems.

-

current output modeis.

(5) Includes the effécts of gain, offset and linearity drift. Gain and offset

errofs are adjusted to zero at +25°C.

(6) For operation of V models with supply voltages of less than +13VDC,

load current must be limited to imA max.
(7) Power dissipation is an additional 100mW, max, when Vgo Is operated

at +15V.

(8) Max operating temperature for DACBOOP is -+70°C.
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CONNECTION DIAGRAMS
Voltage Models Current Model,
@ +ch
1
REF 10k REF
@ ] conthoL KB to conthoL K&S)
CKT ) 100k<2 KT .
A T (2 = 001F +Owy @)
@ £ T ik Th ion Ca
G rean B+ A—e3 10 12.81T Q)
A - LADDER L
ol NETWORK A nerwonk || %%
O AND Wh-3——X18
CURRENT .':IE]pF +ee CURRENT Re
| swirches o ? L SWITCHES o @)
aH © = G
Oz D
Voo
(0 o ! ()—1—0
1uF
12 12 'IJF]1:
Vnn[3]
PIN ASSIGNMENTS . NOTES:
j ) 1. DAC80 which may be replaced by DAC800.requires a 33MQ resistor,
DACB800 requires a 10MQ resistor. DAC80's may also be operated witha
PIN 10MAQ resistor resuiting in increased trim range.
) 2. Pin 16 of DAGB00 is used only to connect the biporar offset resistor. An
{ MODEL NO: VMODELS external reference voltage may not be used with DACBQ0 as Is possible
IMSB1BIT 1 1 BIT1:MSB) with DACS0. -
BIT2 2 BIT2 3. If connected to +V¢c, which is permissible, power dissipation
BIT3. 3 BIT3 increases 75mW typ, 100mW max.
E:I 4 g g:; ; 4, For fastest settling time connect pins 19, 18, and 15 together.
5 5. Values shown are for 15V supplies. For supplies below +13.5V use
BIT6 6 BIT6
BIT? 7 BIT7 2.7MQ in place of 3.9MQ and 7.5M in place of 10mQ.
BiT8 8 BITS
BiTO 9 BITS DERING INFORMATION
BIT10 10 BIT10 OR INFO
BIT11 11 BITN
(LSB)BIT 12 12 B8IT 12(LSB)
LOGIC SUPPLY,Vpp 13 LOGIC SUPPLY, Vop Model Output Package
Voo 14 -Veo DACB00-CBI-l | Current | Side-braze
lout 15 Vour
REF. INPUT 16 REF.INPUT DAC800-CBI-V | Voltage | Side-braze
BIPOLAR OFFSET 17 BIPOLAR OFFSET ;v
- AC800P-GBI-1 | C t ided
SCALING NETWORK 18 10V RANGE b urren ';:l‘;st?c
SCALING NETWORK 19 20V RANGE .
SCALING NETWORK 20 SUMMING JUNCTION DACB00P-CBI-V | Voltage | Molded
COMMON 21 COMMON plastic
+Voe 22 +Vco
GAIN ADJUST 23 GAIN ADJUST
6.3V REF. OUT 24 6.3V REF. OUT
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DISCUSSION OF
SPECIFICATIONS

DIGITAL INPUT CODES

The DACS00 accepts complementary binary digital
input codes. The CBI model may be connected by the
. user for any one of three complementary codes; CSB,
- CTC, or COB.

TABLE 1. Digital Input Codes.

DIGITAL INPUT ANALOG OUTPUT
csB CcOoB CTC*
Compl. Compl. Compl.
MSB LSB Straight Offset Two's
‘ Binary Binary Compl.
0Q0000000000 +Full Scale +Fuli Scale -1LSB
o111 +1/2 Fuli Scale Zero -Full Scale
100000000000 1/2 Full Scafe -1L.SB -iLSB +Full Scale
111111119 Zero ~Full Scale Zero
*Invert the MSB of the COB code with an external inverter to obtain
CTC code.

ACCURACY

Linearity of a D/ A converter is the true measure of its
performance. The linearity error of the DACB800 is
specified over its entire temperature range. This means
that the analog output will not vary by more than
#+1/2LSB, maximum, from an ideal straight line drawn
between the end points (inputs all “1"s and all “0”s) over

the specified temperature range of 0°C to +70°C.
Differential linearity error of a D/A converter is the
deviation from an ideal 1LSB voltage change from one
adjacent output state to the next. A differential linearity
error specification of =1/2LSB means that the output
voltage step sizes can range from 1/2LSB to 3/2LSB
when the input changes from one adjacent input state to
the next.

Monotonicity over a 0°C to +70°C range is guaranteed in
the DACB800 to insure that the analog output will increase
or remain the same for increasing input digital codes,

DRIFT

Gain Drift is a measure of the change in the full-scale
range output over temperature expressed in parts per
million per °C (ppm/°C). Gain Drift is established by: 1)
testing the end point differences for each DAC800 model
at 0°C,+25°C and +70°C; 2) calculating the gain change
with respect to the +25°C value and; 3) dividing by the
temperature change. This figure is expressed in ppm/°C.

Offset Drift is a measure of the change in output with all
“1”%s on the inputs over the specified temperature range,
The Offset is measured at 0°C, +25°C and +70°C, The
maximum change in Offset is referenced to the Offset at
+25°C and is divided by the temperature change. This
drift is expressed in parts per million of full scale range
per °C (ppm of FSR/°C).

22E D WM 17313L5 0016708 2 MMT-5/-09-/2

- Bipolar Drift is a measure of the change in plus or minus

full-scale output over the specification temperature range
for the bipolar connection. Because Bipolar Offset Drift
and Gain Drift have canceling interactions, Bipolar Drift
is not simply the sum of the two. Total bipolar error over
temperature is calculated using Bipolar Drift, then
adding =£1/2LSB of linearity error.

SETTLING TIME

Settling time is the total time (including slew time)
required for the output to settle within an error band
around its final value after a change in input (see Figure 1).
Voltage Output Models: Three settling times are specified
to £0.019% of full-scale range (FSR); two for maximum
full-scale range changes of 20V, 10V, and one for a ILSB
change. The 1LSB change is measured at the major carry
(0111...11 to 1000...00), the point at which the worst case
settling time occurs.

Current Output Model: Two settling times are specified
to +0.019% of FSR. Each is given for the current model
connected with two different resistive loads: 100 to 1002
and 1000€). Internal resistors are provided for connecting
a nominal load resistance of approximately 1000() for
output voltage ranges of 21V and 0 to -2V.

® |
V Models
1 N
g | Models L 10k} Feedbac
28 o3 | il
c c .
9 s
-
) _.5k(1 Feedback
rfu
T & 003
E k) LRL= \
= 10000 \
4 8 o0t L \
: AN
0.003 \!n
R =100 T TN N Ny
N
to 1000 NS N
0.001 | w4
0.1 1 10 100
Settling Time (usec)

FIGURE 1. Full-Scale Range Settling Time vs Final
Value Error Band.

COMPLIANCE

Compliance voltage is the maximum voltage swing
allowed on the current output node in order to maintain
specified accuracy. The maximum compliance voltage of
all current output models is -2.5V to +2.5V.

POWER SUPPLY SENSITIVITY

Power supply sensitivity is a measure of the effect of a
power supply change on the D/ A converter output. It is
defined as a percent of FSR per percent of change in
either the positive, negative, or logic supplies about the
nominal power supply voltages (see Figure 2).
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FIGURE 2. Power Supply Rejection vs Power Supply
Ripple.

REFERENCE SUPPLY

All DAC800 models have an on-chip +6.3 volt reference.
This voltage (pin 24) has a tolerance of +1% and must be
connected to the Reference Input (pin 16) for specified
operation. Pin 16 is used only to connect the bipolar
offset resistor. An external reference mayv not be used
with DAC800. See Connection Diagrams. The reference
voltage may be used to supply external circuits with
2.5mA of current (typical) in addition to the 1mA
required by the bipolar offset circuit.

If a varying load is to be driven, an external buffer
amplifier is recommended to drive the load in order to
isolate bipolar offset from load variations. Gain and
bipolar offset adjustments should be made under constant
load conditions.

INSTALLATION AND
OPERATING INSTRUCTIONS

POWER SUPPLY CONNECTIONS

Decoupling: For optimum performance and noise
rejection, power supply decoupling capacitors should be
added as shown in the Connection Diagrams. These
capacitors (1u¢F tantalum or electrolytic recommended)
should be located close to the DAC800. Electrolytic
capacitors, if used, should be paralleled with 0.0IuF
ceramic capacitors for best high frequency performance,

+12v OPERATION

The DACB800 is fully specified for operation on 12V
power supplies. However, to use the 10V and 0 to +10V
ranges of the voltage output models, the power supplies
must be £13V or greater. All other voltage output ranges
and all current output ranges provide satisfactory opera-
tion with £11.4V supplies. The supplies should be bal-
anced to obtain optimum performance.

c2E D
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EXTERNAL OFFSET AND GAIN ADJUSTMENT

Offset and Gain may be trimmed by installing external
Offset and Gain potentiometers Connect these poten-
tiometers as shown in the connection diagrams and
adjust as described below. TCR of the potentiometers
should be 100ppm/°C or less. The 3.9MQ and 10MQ
resistors (20% carbon or better) should be located close to
the DACB00 to prevent noise pick-up. For operation
with supplies of less than +13.5V, use 2.7MQ and
7.5MA} resistors in place of the 3.9MQ and 10MQ) resis-
tors, respectively. If it is not convenient to use these high
value resistors, an equivalent “T* network, as shown in
Figure 3, may be substituted in each case. The Gain
Adjust (pin 23) is a high impedance point and a 0.001uF
to 0.01uF ceramic capacitor should be connected from
this pin to Common (pin 21) to reduce noise pick-up.
Figures 4 and 5 illustrate the relationship of Offset and
Gain adjustments to unipolar and bipolar D/A: conver-
ter output.

210k 270k0
O—wA—0 =
7.5MQ 0R 10MQ 10kQ
180k = 180k0
O_AAA,._.O =
2.7MQ OR 3.9MQ 15k

FIGURE 3. Equivalent Resistances.

Offset Adjustment; For unipolar (CSB) configurations,
apply the digital input code that should produce zero
potential output and adjust the Offset potentiometer for
zero output.

SFULL SCALE~o v L paneeor
= 158 e AR
E s 5
3 2w 2
= S8 aars g2
2 =S Eecy gA”

S BANGEOF 3 1)
= OFFSETAN. 4 4 notates

OFFSET ADJ. 1 l /¥ THELINE /- AL TS
TRANSLATES
THE LINE DIGITAL INPUT

FIGURE 4, Relationship of Offset and Gain Adjustments
for a Unipolar D/ A Converter.

1LSB +FULL
scm_e/’ 4+ RANGE OF

1 75— GAINADS.
T 7T

FULL-SCALE % ~——— GAIN ADJ.
ALL BITS RANCE| % ROTATES
7

LOGIET “Npy gy iy THE LINE
BIPOLARV ,,;/’ MSBON N\
RANGEOF  OFFSET ALL OTHERS ALLBITS

ANALOG OUTPUT

OFFSET ADJ. / OFF LOGIC O
OFFSET AD. 1 -FULL SCALE
TRANSLATES OFFSET
THE LINE DIGITALINPUT

FIGURE S5, Relationship of Offset and Gain Ad justments

for a Bipolar D/ A Converter.
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For bipolar (COB, CTC) configurations, apply the
digital input code that should produce the maximum
negative output voltage and adjust the Offset poten-
tiometer for minus full-scale voltage. Example: If the Full
Scale Range is connected for 20V, the maximum negative
output voltage is -10V. See Table 11 for corresponding
codes and the Connection Diagrams for offset adjustment
connections. Offset should be adjusted prior to gain.

Gain Adjustment: For either unipolar or bipolar con-
figurations, apply the digital input that should give the
maximum positive voltage output, Adjust the Gain
potentiometer for this positive full-scale voltage. See
Table II for positive full-scale voltages and the Con-
nection Diagrams for gain adjustment connections.

TABLE 1I. Digital Input/Analog Qutput.

2ek D

components. Connections for various output voltage
ranges are shown in Table III. Settling time for a full-scale
range change is specified as 3usec for the 20-volt range
and 2.5usec for the 10-volt range.

CURRENT OUTPUT MODEL

“The resistive scaling network and equivalent output
circuit of the current model differ from the voltage model
and are shown in Figures 7 and 8.

B 1731355 001L710 O WE-T=5(-09-/d

) 5.36kn
REF. INPUT 1B -y n
2.55k0 L71kQ
18 r —AA—— 19
> 4.26k02
15 L )
Reslistor tolerances £25%

. Analog Output
Digital input Voltage* Current

hlASB LS? 0 to +10V £10V 01o—2mA +1ImA

+9.9976V +9.9951V —1.8995mA —0.9995mA
o11111111111 +5.0000V 0.0000V ~1,0000mA 0.0000mA
100000000000 +4.9976V —0.0049V —0.9995mA | -+0.0005mA
111111111111 0.0000V -10.0000V 0.0000mA +1.0000mA

One LSB 244mV 4.88mV 0.488uA 0.488uA

*To obtain values for other binary ranges:;

0 to 45V range: divide 0 to -+10V range values by 2.

+5V range: divide 10V range values by 2.

+2.5V range: divide £10V range values by 4,
VOLTAGE OUTPUT MODELS
Output Range Connections

Internal scaling resistors provided in the DAC800 may be

connected to produce bipolar output voltage ranges of -

+10V, %5V or £2.5V or unipolar output voltage ranges of
0 to+5V or 0 to +10V. See Figure 6.

5.38kq
BEF. INPUT 1B ~————ap———— 17 BIPOLAR
18 17 oFFsET
SUMMING 21 COMMON
FROM WEIGHTED JUNCTION +
RESISTOR 20 18
NETWORK 4.28k0) 4.26k0
L A 10
-— ~ OUTPUT

15

RESISTOR TOLERANCES +25%

FIGURE 6. Output Amplifier Voltage Range Scali’ng
- Circuit.

TABLE I111. Output Voltage Range Connections -
Voltage Model DACB800.

Output Digital Connect | Connect | Connect | Connect
Range Input Codes | Pin 15to:{ Pin17to | Pin 19 to { Pin 16 to

FIGURE 7. Internal Scaling Resistors.

Internal scaling resistors (Figure 7) are provided to scale
an external op amp or to configure load resistors for a
voltage output. These connections are described in the
following sections.

If the internal resistors are not used for voltage scaling,
external Ry (or Rg) resistors should have a TCR of

N\ 24 REF. 0UT
7 BIPOLAR OFFSET

< 538Kk0

YN

16 REF. INPUT

1 N\+
\/
8
-

) 18 lgyy
>
0T $ 1
2.35mA U o
+26%:
: —/21 common

FIGURE 8. Current Output Model Equivalent
Output Circuit.

" +25ppm/°C or less to minimize drift. This will typically

add £50ppm/°C plus the TCR of R (or RF) to the total
drift.

Driving a Resistive Load Unipolar
A load resistance, RL= Rpi+ Ris, connected as shown in

Figure 9 will generate a voltage range, Vour, determined
by:

, R x7.
Vour = -2.35mA ( Lx7 2““)

Ry + 7.2kQ

10 COB or CTC 19 20 15 24
*5 COB or CTC 18 20 NC 2%
+25v | COBorCTC 18 20 20 24
0to +10V CSB 18 21 ‘NC 2
010 +5V CSB 18 2t 20 24

Gain and offset drift are minimized because of the
thermal tracking of the scaling resistors with other device

CURRENT CONTROLLED
Y DI/GITAL INPUT

—Q+
/o to :: 1.2k0
2.35mA] £20% 1 Vour
+25% 4]
- o -

/21 COMMON

FIGURE 9. Current Output Model Equivalent Circuit
Connected for Unipolar Voltage Output
with Resistive Load.
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To achieve specified drift, connect the internal scaling
resistor (RLi) as shown to an external metal film trim
resistor (Ris) to provide full-scale output voltage range of
0 to —2V. If the internal resistors are not used, external Ry
(or RF) resistors should have a TCR of 25ppm/°C or
less to minimize drift. This will typically add +50ppm/°C
plus the TCR of Ry, (or RF) to the total drift. Tolerances

on internal equivalent resistors are wide. Rys will have to
be selected for each unit.

Driving a Resistive Load Bipolar
The equivalent output circuit for a bipolar output voltage

range is shown in Figure 10, Ry = Rur + Ris. Vour is
determined by:

Vour = +1.175mA[ R X 3.07k(
our = £L.175m <R.,+ 3.07k0

R. x 3.o7m>

To achieve specified drift, connect 1.71kQ and 2.55k}
internal scaling resistors in parallel (RLi) and add an
external metal film resistor (Rus) in series to obtain a full-

2E D WE 17313b5 0016711 2 METi&|.a9-/

Vour = lour x Rr
where Iour is the DAC800 output current and Rr is the
feedback resistor, Using the internal feedback resistors of
the current output model DAC800 provides output
voltage ranges the same as the voltage model DACS800.
To obtain the desired output voltage range when
connecting an external op amp, refer to Table IV.

TABLE IV, Voltage Range of Current Output DAC800.

Output Digital Connect | Connect | Connect | Connect

Range Input Codes @ to JPin17to|Pin19to | Pin 16to
+1ov | coBorctc| 19 15 24
+5V COB or CTC 18 15 NC 24
+2.5V COB or CTC 18 15 15 24
0 to +10V tsB 8 1 21 NC 24
0to +5V csB 18 21 15 24

CURRENT CONTROLLED
BY DIGITAL INPUT "
L 4 2 4 +
J 102k °
307k| *25%
+20% 2 Your
%1.175m By /20 RLg
+25% o-
- /21 COMMON

FIGURE 10. Current Output Model Connected for
Bipolar Output Voltage with Resistive
Load.

scale output range of *1V. The tolerances on the
internal equivalent resistors are wide. Ris will have to be
selected for each unit.

Driving An External Op Amp

The current output model DAC800 will drive the
summing junction of an op amp used as a current to
voltage converter to produce an output voltage. See
Figure 11.

19 20V RANGE
A26k0 B o O————
[ ~ 10V RANGE
< 426k0
b
. 5 ®
. +
D! 12kn ppassoke  OUT
Ot
2.35mA ~ o
- /20 L. <FoR FAST SETTLING TIMES.

FIGURE 11. External Op Amp - Using Internal
Feedback Resistors.

Output Larger Than 20V Range

For output voltage ranges larger than 10V, a high
voltage op amp may be employed with an external
feedback resistor, Useloyr values of £1.175mA £25% for
bipolar voltage ranges and -2.35mA +25% for unipolar
voltage ranges. See Figure 12. Use protection diodes
when a high voltage op amp is used.
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FIGURE 12. External Op Amp - Using External
Feedback Resistors.

The feedback resistor, Rr, should have a temperature
coefficient as low as possible. Using an external feedback
resistor, overall drift of the circuit increases due to the
lack of temperature tracking between Rr and the internal
scaling resistor network. This will typically add 50
ppm/°C + R drift to total drift.

LOGIC INPUT COMPATIBILITY

DACS800 digital inputs are TTL, LSTTL and 54/74HC
CMOS compatible over the operating range of Vpp, +5
to +15V, The input switching threshold remains at the
TTL threshold over supply range of Vpp, +5V to +15V.,

Logic “0” input current over temperature is low enough
to permit driving DAC800 directly from outputs of
4000B and 54/74C CMOS devices over the logic power
supply range of +5V to +15V.



