Section 6

DAC-10

DAC-10

10-Bit High Speed
Multiplying D/A
Converter

Features

® Nonlinearity to 0.05% max over temperature
range

® Low full scale drift — 10ppm/°C

®m Wide range multiplying capability — 1.0MHz

bandwidth

m Wide power supply range — +5.0V/-75V to
+18V

@ Two quadrant multiplying

8 High output compliance

® High speed — 85nS

Applications

® A/D converters

B Servo controls

m Waveform generators

8 Programmable power supplies
® High Speed Modems

Description

The DAC-10 is a high speed, 10-bit, monolithic,
multiplying Digital-to-Analog Converter. Settling
times of 85nS are achieved with low power con-
sumption and minimal output glitches. Full scale
(10-bit) accuracy is achieved. The DAC-10 can
be operated from almost any logic level input
due to its adjustable (Vi c) threshold. Mono-
tonicity is guaranteed to 10 bits and non-
linearities of £0.05% are guaranteed over the full
operating temperature range. Power consump-
tion can be reduced to 85mW by lowering
supply voltages to +5.0V to -7.5V. Operation at
supply voltages up to =18V does not appreciably
affect device performance. Zener-Zap trimming
is performed at wafer probe to optimize the
converter’s accuracy.

Connection Information

18-Lead
Hermetic Dual In-Line
(Top View)
v, Pin Function
® 1 Vic Trim
[I ] I TEI,_C
E E] 3 -Vg
4 lo
3 6] 5 MSB B1
E o 6 B2
[4] 5] 7 B3
8 B4
(5] 4 9 Bs
10 B6
] 9] 11 B7
12 B8
] 2] 13 B9
[&] 1] 14 B10LSB
15 +Vg
E 0] 16 VREF(+)
mmen 0 VREF()
18 Comp
Absolute Maximum Ratings
Operating Temperature Range
DAC-10BD,CD ........... -55°C to +125°C
DAC-10FD,GD .............. 0°Cto +70°C
Storage Temperature
Range .........cocevinnen -65°C to +150°C
Lead Soldering
Temperature (60Sec) ............. +300°C
Supply Voltage (+Vsto-Vg) ............ +36V
Logic inputs ............. -Vg to -Vg plus 36V
VLG tvvvererenrrenrnnnnnnrannans -Vgto +Vg
Analog Current Outputs .......... -Vg to +Vg
Reference Inputs (Vigto Vi7) ...... -Vgto +Vg
Reference Input Differential
Voltage (Vigto V47) «ocoveiveenitt t+18V
Reference Input Current (l4¢) .......... 2.5mA
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D/A Converters

Ordering Information Mask Pattern
Pack- Operating 2 118
Part Number age Temperature Non-
Range linearity 17
DAC-10FD D 0°'Cto +70°C | 10.05%
DAC-10GD D 0'Cto +70°C | +0.01% 3
DAC-10BD D |-55°Cto+125°C | +0.05%
DAC-08BD/883B | D |-55'Cto+125'C | $0.05%
DAC-08CD D |[-55°Cto+125'C | 10.05% 16
DAC-08CD/883B | D |-55'Cto+125'C | +0.05% s 15
14
Notes: 5
/883B suffix denotes Mil-Std-883, Level B processing
D =18-lead ceramic DIP 6 13
Contact a Raytheon sales office or representative for
ordering information on special packagetemperature
range combinations. 7 12
Thermal Characteristics B9 01 esowmn
Die Size: 94 x 100 mils
18-Lead Min. Pad Dimensions: 4 x 4 mils
Ceramic DIP
Max. Junction Temp. 175°C
Max. P, T, <50°C 1042 mW
Therm. Res 9, 60°C/W
Therm. Res. 6JA 120°0C/W
For T, >50°C Derate at 8.38 mW/C
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Section 6

DAC-10

Electrical Characteristics (Vs = £15V; Igr = 2.0mA, -55°C < Ta < +125° C for DAC-10B, DAC-10C,
0°C < Ta < +70°C for DAC-10F, DAC-10G. Output characteristics apply to both g and lp unless

otherwise specified.)

DAC-10B/F DAC-10C/6
Parameters Test Conditions Min | Typ | Max | Min | Typ | Max | Units
Monotonicity 10 10 Bits
Nonlinearity 029 | .049 058 | .098 | %FS
Differential Nonlinearity 029 | .098 .068 % FS
Output Voltage Fuil Scale Current -55 -55 V
Compliance Change < 1 LSB +10 +10
Gain Temperature o
Coefficient See Note +10 | 25 +10 | +50 {ppm/°C
VRer = 10.000V
Full Scale Current Ryg = Ry7 = 5,000k 3.968| 3.996 | 4.024 | 3.936 | 3.996 | 405 mA
Full Scale Symmetry Ies - Ifs 01 | 40 10 | 40| wA
Zero Scale Current 0.01 | 05 001 | 05| wA
Reference Input - -
Slew Rate Rea = 20002, C¢ = 0 6.0 6.0 mA/uS
Power Supply Sensitivity
Positive +4.5V < +Vg < +18V 0.001 | 0.01 0.001 | 0.01 | %Ars/
Negative -18V < -Vg < -10V 0.0012| 0.01 0.0012| 0.01 | %AV
Supply Current
Positive Vg = +15V 23 | 40 23 | 40
Negative IRer = 2.0mA 9.0 15 9.0 5 | mA
Positive Vg = +5.0V/-75V; 18 | 40 18 | 40
Negative lpgr = 1.0mA 59 [ 9.0 59 | 90
Vg = £15V
. Inge = 2.0mA 231 | 276 231 | 276 mw
Power Consumption v S VI T5Y
g = To.UV/-LoV] c
lrg = 1.0mA 85 107 85 107
Logic Input Levels
Low 0.8 0.8
: Vig=0 v
High 20 20
Logic Input Currents Vic=0;
Low -50V= V= +0.8V -10 { -50 -10 | -50 uA
High +2.0V< Viy < +18V 0001 | 10 0.001 | 10
Note: Guaranteed by Design.
6-20 Raytheen

www.DataSheet4U.com



DAC-10

D/A Converters

Electrical Characteristics (Vs = £15V; Iggr = 20mA; T = +25°C, unless otherwise noted. Output
characteristics apply to both Ig and Igp.)

DAC-10B/C/F DAC-106

Parameters Test Conditions Min| Typ | Max | Min| Typ | Max | Units
Monotonicity 10 10 Bits
Nonlinearity 029 | .049 058 | 098 | %FS
Differentiat Nonlinearity 029 | 098 068 % FS
Cormiance s 18a" | 50 |-6/+8| +10 | 50 | 6/+15| +10 | v
Full Scale Current \é?:zzn:;)f%%om 3978 | 3.99 | 4.014 [3.956| 3996 | 4036 | mA
Full Scale Symmetry les - IFs 01 | 40 01 | 40 | nA
Zero Scale Current 001 | 05 001 | 05 | wA

All Bits Switched
Settling Time o O OF 5% of FS & | 135 & | 150 | ns

See Note
Output Capacitance 18 18 pF
Propagation Delay R, = 5.0k} 0 50 ns

Note: Guaranteed by Design
Rayltheeon 6-21
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Section 6 DAC-10

Typical Performance Characteristics

True and Complementary

Output Operations Power Supply Current vs. +Vg
10
O0mA fout . 9 _
™S L~ E Al Bits “High” or "Low”
20mA >< g &
e ~ F
L~ TN & !
40mA lout 5 3 I+
g 2 $
1 3
| | 0 X
0000 000000) a1 0 2 4 6 8 W 12 14 16 1B 20
Ingr = 2.0mA 55 004500 +Vs Pasitive Power Supply (V)
Power Supply Current vs. -Vs Power Supply Current vs. Temperature
10
o 1 12 VgV ] B
= 3 I~ with Iggf = 2.0mA = 1" s < 20mA
E Bits may be "High” or “Low" E
! E oL
E 6 |- with Ipgr = 1.0mA—] E 6
3 WG L O S [ At High or “Low
z I- with Iges = 0.2mA 2
s 4 2 4
s 3 T 3 Vo= 5V |
s +Vg = +
g > 3 g §
}- with lpee = 0-2mA |3 = g
‘ 1§ ‘ :
0 0

100 -50 0 +50  +100 +150 +200
Temperature [°C)

0 -4 -8 -12 -16

)
ny
(=]

-Vg Negative Power Supply (V)
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Propagation and Settling Time

Propagation delays from logic input to analog
outputs are typically less than 35nS. Settling
times and propagation delays are relatively in-
sensitive to logic input amplitude, power supply
voltage or reference current. However, larger
reference currents allow for the use of smaller
output resistors. This reduces the degradation

of speed that occurs due to the DACs output
capacitance.

The settling time circuit (Figure 1) yields the
optimal settling time that can achieved (85nS).
However, in real applications the -settling time
will be somewhat degraded from ideal. The
following applications indicate circuits and set-
tling times for commonly used applications.

Vigad +15V
o I 1
I4.7,,F T 0.014F
Il4.7,;F = =
b - HP5082
<
J 25K [—‘IQ—I
2N318
% O +0.75V
Z_ Minimum

1

'L 0.1.F
bl

Capacitance

I I [ I10pF

HP5082

AN o VYo

Vin
<
51 -
b Minimum
Capacitance
56 789101112 1314 2N918
DAE-10 {
16 4
< 7 1 15 18 3
4:1.25K L
0.0:uF 0OF
I ] }—4
> —
S125K Y 10uF
5.0V lOI“F
+5. ) 1
REF-02
0.01u.F 10uF
__4 _{ +
0.01,F
J)+15V O -15v

65-004708

Figure 1. Settling Time Test Fixture
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Applications
Output Currents

The analog output currents consist of both true
and complemented output sink currents. The sum
of the true and complemented currents is always
equal to the full scale output current. Full scale
output current (Igg) is related to the input reference
current by the equation:

s = 1023/1024 X 2IRgF

Input coding of either positive true binary or
complementary binary is allowed. The difference
of the two output currents is a linear function of
the binary input. This feature results in some
useful DAC applications where differential out-
puts are desired, such as differential line driving
or digital offset nulling of op amps.

Input Reference

The output current of the DAC-10 is the product of
the binary input and the input reference current.
The output current is twice the input reference
current, defined by the equation:

lo = D/1024 x 2IreF

Where Iggk is the input reference current into pin
16 and D represents the value of the binary input.

The voltage reference may either be postive or
negative. A positive reference is used to force
current into pin 16 through bias resistor R16. A
negative reference is used to force the voltage at
pin 17 negative. The high gain reference amplifier
will cause pin 16 to follow pin 17 and again force

B1 B2 B3 B4 B5 B6 B7 B8 BY B10

current into pin 16. The bias resistor is always the
resistor in series with pin 16 even when a negative
reference is used. Either pin 16 or pin 17 may be
offset to accommodate bipolar references.

Noise from the reference supply is reflected into
the output. Since the noise output of a reference is
directly proportional to bandwidth, the bandwidth
must be restricted. A center tapped bias resistor
serves as a simple one pole roll-off filter to
minimize the effects of wideband noise. A +5V
regulated voltage is recommended, with the bias
resistor to pin 16 split into two equal resistors
having the junction bypassed to ground with a
0.25uF capacitor. A typical +5V bandgap reference
(REF-02) puts out a wideband noise voltage of1to
2mVp.p at the full 10MHz bandwidth. For a
multiplying DAC this voltage is transmitted directly
to the output such that, for a +5V output system
(LSB = 5.0mV) this amount of noise is significant.
The simple filter suggested here restricts the noise
bandwidth to 1/4RC. For a bias resistor of 1.25k(}
and a bypass capacitor of 0.25uF the noise
bandwidth can be reduced to 800Hz and the noise
voltage reduced to approximately 80uVpp, a
significant reduction. The +5V TTL supply should
never be used for a DAC reference.

High Speed Multiplying Applications

For high speed multiplying applications the
transient behavior of the input reference amplifier
deserves special consideration. The reference
amplifier is compensated with a capacitor from
pin 18 to the negative supply. The size of this

1.25K
TSTBT? 8 |9 10|11 ji2 13 |14 [
lo 4 -
DAC-10 B
lg 7 +
1.25K

B1B2B3B4B5B6B7B8BIBI0| Vo
1111111171 1][+495
111111111 0|+498
100000000 0|+0.005
011111111 1]-000
1
0

Pos Full Scale
Vo Pos Full Scale -LSB
{+) Zero Scale
{-) Zero Scale
Neg Full Scale +LSB
Neg Full Scale

000000000 -4.985
000000000 -4.995

65-00463A

Figure 2. Bipolar Operation
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D/A Convenrters

capacitor is a function of the equivalent driving
impedance to pin 16. The larger the driving
impedance, the larger the capacitor that is
required to maintain an adequate phase margin.
Although exact mathematical models of the
compensated reference amplifier are somewhat
involved, it has been established empirically that
the compensating capacitor should never be
smaller than 15pF per k() of driving impedance.

Finally, for a driving point impedance less than
800() the compensating capacitor is no longer
required. The Pulsed Reference Operation panel
shows how to compute driving point impedance
Req. In general the smaller Rgq the faster the
response. The output current will slew at 6.0mA
per uS when no compensation capacitor is
required.

e = +Vpge 1023
F$ = RReF X1024
_ MSB LSB
lp + g = Irg For B1 B
Al Logic States B2 B3 B4 BS B6 B7 BS B9 B10
Arer T5 Tﬁ T7 8 Ts 10T11 12 13T14
(R16) 1
+VREF O—AAA—O— 4 lo
IREF ——
R17 7 DAC-10
2 o
‘—
1 For Fixed Reference
TTL Operation Typical
Values are:
VREF = +5.0V
0.14F Rier = 2.5K
— J) R17 =~ Rpgr
= Cc = 0.014F
YIC yie = 0V (Ground)
B5-00464A
Figure 3. Positive Reference Operation
RRer -— o
L “
= A7y DAC-10
~VREF O—AAAN— 2
-y
Ies ~ VREF
RReF
Note: Rger Sets Ips, R17 is for
Bias Current Cancellation,
85-00465A

so R17 may be 5% Tolerance.

Figure 4. Negative Reference Operation

Raytheeon
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Section 6 DAC-10

+VReF
RReF * IReF
N
—
-
v N 16
Rin DAC-10

ot

IRer = Peak Negative Swing of ||y

RpeF = R17
RrgF
+VREF O——AAN—16
R17
{Optional) DAC-10
ViN -%- O—W——— 17
—
High Input
Impedance

+VRer Must be above Peak Positive Swing of ¥y

65-00466A

Figure 5. Providing Offsets to Accommodate Bipolar References

+Vg
? 1.25K 1.25K
+5,0V 16 4 io
REF-02 T 0.25,F DAC-10
1 = 17 2 To
25K
= 85-0046TA

Figure 6. Input Reference Noise Limiting Filter
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+VRer

RRer

Optional Resistor
for Offset Inputs

ViN | 16

DAC-10

wd L 7 18

Typicat Values:

RN = 1.0K2 =
+ViN = 2.0V No Capacitor

A 1

O
_— +

Rv  Re Ragr

65-00468A

Figure 7. Pulsed Reference Operation

Analog-to-Digital Conversion

Successive approximation is a logical method of
measuring an analog quantity using binary
weighted approximation. For example, to mea-
sure an unknown weight using a balance scale,
the weight is placed on one side of the balance
and counterweights are placed on the other side
until the scale is balanced. The number of “trials”
is made equal to the number of counterweights by
starting with the heaviest counterweight first, and
either retaining it or rejecting it based on a
comparison with the unknown weight. This
process is repeated for each weight from heaviest
1o lightest until all weights have been tried.

By interfacing the DAC-10 with a commercially
available successive approximation register (SAR)
such as the DM2504 (Figure 8), an analog-to-
digital converter (ADC) can be built. The DM2504
register operates as follows.

The register is reset by holding the S (Start) input
low during a clock (CP) low-to-high transition.
After S is brought back high, the MSB output
(Q11) will be set low and all the remaining register
outputs (Q10 - Q12) will be set high, providing a
trial binary number for the DAC. This binary
number (0111111111) causes the DAC to generate
an output current {Ig) which is one half of the full
scale output.

Raytheon

lo is constantly being compared to a current Ij.
I)N is generated by the analog input voltage (Iin =
VinN/R3). If the first trial number generates an lg
greater than ||, then the comparator sends a
logical zero signal to the SAR. On the next clock
low-to-high transition the logical zero is latched
into the MSB (Q11) output of the SAR. if the first
trial number generates an Ig less than Iy, then the
comparator output will be high, and a logical one
will be laiched into the MSB output. This is a
decision making process where the circuit deter-
mines, bit by bit, whether the code present on the
SAR digital outputs is proportional to the input
voltage. After the MSB is latched, the circuit will
go through the same decision making process for
the next most significant bit, deciding whether it
should be latched high or low. The process is
repeated successively for each bit until the least
significant bit is latched. At this time control logic
in the SAR will stop the conversion and signai
completion by bringing the QCC output low. The
circuit will then stay in its latched output state until
conversion is again initiated by the start input.

Since a bit is decided for each clock low to high
transition the maximum time needed for a com-
plete conversion will be equal to twelve clock
cycles. As each bit is generated it is also latched
into the Do output so that Do can be used as a
serial output. The last two bits will be invalid data
because this system uses a 12 bit SAR and a 10 bit
DAC.

6-27
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DAC-10

Section 6
R7
IV o2 v +15 2K 15
- + O——AAA———O
Oto+10V  Apalo
15V 0 DuF Trim for tnputg
..E___ Zero Scale /6 le {VIN) +5.0V
R1 R2 ™ 25K
1.259K 1.25K 1
+5.0¥ —AA A~ A—] 16 4\ 2
REF-02 €1 )
Trim for 001F 17 OAC-10 st 52
Full Scate ;[7- | 5 2 3
Output MSB6 7 8 9 10 11 12 13 14 i
R8 = Rd
= 25K = s
= O
-+ lo
= lo—
Digitial J &
Output } &
o oD
o
O— NC NC
o 11
23[o11010 09 08 Q7 06 Q5 04 Q3 Q2 Q1 QO
af 24p—0 +5.0V
; 21 20 19 18 17 21560‘9‘ 8 7 6 5 4 Recommend Supply
E 2 Bit 22—NC Bypass Circuits
.._L__ __ Successive Approximation Register
- 5 Cc Do cp 12 +15v4-l——T—>4 +15V
w[s s [z e 13 1_ omF 1.04F
Start Input NC NC = T T 35V Analog
Conversion Camplete O————————— 5 GND
Clock Input ,;’ lg_m,‘p 11 gBF
1= 1-2MHz T 50V e
Serial Qutput O— -15V 4—-a » -15V
+5.0V - + » +5.0V
Notes:
RY, R2, R3 Match to 0.025% 1 o 1 U
Aq = RM4805, RM111 or equivalent T '50{,‘ ‘[’ m‘\‘/
5.0V Ref = Ref-02 or equivalent o Power
$1, 52 recommend HP5082 4 GND
- 65-004658

Figure 8. 10-Bit Successive Approximation A/D Converter

Output Voltage Compliance

The DAC-10 will operate over a wide range of
supply voltages. However, the minimum negative
output voltage is a direct function of the full scale
output current and the negative supply voltage.
Output voltage compliance range is the maximum
voltage change from which the Ipand lg can sink
current. The minimum negative output voltage
(Vs-) can be computed by the equation:

Voc- = (-Vg) + 0.51Fg + 2.6V

6-28

where Voc- is in volts and full scale current Igs is
in milliamps. For instance Voc- will be equal to
-10.4V when -Vg = -15V and |rs = 4mA. Vgoc
(positive or negative) does not vary significantly
over temperature. The maximum positive output
voltage (Voct) has no theoretical limitations except
for device breakdown phenomena. For-Vg=-15V,
Irs = 4mA, Vog is £10V. The full scale current will
typically change less than 1 LSB over this output
range.
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Digital Inputs S00F
VIN _‘IDF—"—
T 0.625K 25K
- -[:M‘v ANN—¢
1.25K 1.25K =
+5.0V
vree VW ! 0'25" 'F * |0¥ ~
I DAC-10 _ 0P37 —o Vo
- lo "
T+ -Vs Ce
_[_ I 0.1 ,iF_l —
+15V -15v
DAC-10/0P-37 Settling Time
g = r
nE S F.S. Settling Time
=2 2 0P-37 {0V to 10V)
gs 0.05% FS 1080nS
= Full Scafe 0.1% FS 1000nS
B 0.2% FS 920nS
"ES
552
> E = I
2 /
250nS/Horizontal Division
65-004718
Figure 9. Settling Time Using OP-37
Raytheen 6-29
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+5.0v
VREF

6-30

Viy =
2.0V/Vertical

Vour
500mV/Vertical

1.25K

Division

Division

Digital inputs

VlN SODF
T 5.0K 25K
AvA A‘AA’__—‘.
1.25K =
+ -
I 0.25F OAC-10 P27 o Vo
= +
T +Vg -Vg Cc
! 01 ,ﬂ =
+15V -15V
DAC-10/0OP-27 Settling Time
F.S. Settling Time
4 op-27 [0V 10 10V)
0.05% FS 3.045
0.1% FS 2.85:5
#— 0.2% FS 2848

/
/
/

/

1.0S/Horizontal Division

Figure 10. Settling Time Using OP-27

65-004728
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Digital Inputs
Vin ol
min
25K
1.25K 1.25K
+5.0V [, 1
VREFO vy | vy lo -
0.254F DAC-10 AM453] 0V,
— —_ CC
- |0
T Vs -Vg Cc P 8 20pF
= ‘ wﬂ -
+15V -15V

DAC-10/RM4531 Settling Time

“E5 [
= 2
>§§
o~
_ full Scale
1l § S I‘
5T s
S3z |
PEL

300nS/Horizontal Division

Figure 11. Settling Time Using RM4531

F.S. Settling Time
RM4531 {0V to 10V)
0.05% FS 1000nS
0.1% FS 900nS
0.2% FS 700nS

65-004738
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Digital Inputs

+2.
TV'N 5.0V
1.25K
oy VK 125K -
v O‘“VV""_I_—‘W"— | Vo
REF 0.25.F 0
I DAC-10
= 1)
T +Vs -Vs  Ce
:l !O-hij L
+15V -15V

DAC-10 with 1.25K(] Resistive Output Settiing Time

1.26K 0} F.S. Settling Time
K] Resistor {5.0V t0 5.0mV)
wES 0.05% FS 450nS
B
=332 0.1% FS 320nS
[}
o~ 0.2% FS 240nS
Full Scale
B
u b=
;§ B
OS> =
- /
- /
200nS/Horizontal Divigion 65004748

Figure 11. Settling Time Using 1.25k(} Resistor Output
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Logic Inputs

By programming the V| ¢ pin the DAC-10 can be
made to interface with most logic families. The
logic threshold voltage is approximately +1.4V
above V| ¢c. Thus when V ¢ = 0 the DAC-10 will
interface with TTL logic; for other logic families
V¢ must be programmed accordingly. Note that
Vic must be obtained from a low impedance
source. Low impedance can be provided by a
0.1uF capacitor bypass (see Figure 12).

Output Glitches

The DAC-10is designed for minimal output glitches.
However, a further reduction of output glitches is

possible, at a slight sacrifice in settling time, by
installing small capacitors at the 1g/lg outputs.

Full Scale Adjustment

Full scale trimming is sometimes required to
compensate for resistor or voltage reference
tolerances. If a potentiometer is used in series with
pin 16 the performance of the DAC may be
degraded by the temperature coefficient of the
potentiometer. A preferred method of trimming is
to use the potentiometer as a voltage divider to
bias pin 17. With this method the temperature
coefficient of the potentiometer has little effect on
the circuit since Iggr expands on the tracking of
the two resistor halves rather than the absolute
value (see Figure 13).

ECL

Vi = Vg +1.4V
+15V CMOS _:TL
Viy = +7.6V
m +15v
VTH = +1.4Y
9.1K

DAC-10

65-00475A

Figure 12. Interfacing With Various Logic Families
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Low T.C.
25K

VRer
+5.0V

16

—

33K |HEF(+) =20mA DAC-10
10K 17
Pot = 1.0V

65-00476A

Figure 13. Recommended Full Scale Adjustment Circuit

Basic Operation

Resistive terminations can be used to demon-
strate basic operation of the DAC-10.

MSB LSB
B1 B2 B3 B4 B5 B6 87 B8 BI B10 Vg B1B2635485866788B8B10] lgmA | omA | Vo | Vo
T T T T T Full Scale 111111111 1][399% | 0000|-4.995]-0.000
_ HaliScale +LSB[1 00 0 0 0 0 0 C 1 |2004 ] 1.992 | -2505]-24%
IReF = | 1.25 Half Scale 100000000 0 (2000|1996 |-2.500|-2495
2.00mA 0 HalScate-LSB |0 11 113 1111 1199|2000 -2.485|-2.500
oO—— 16 DAC-10 ZeroScale +LSB|0 0 0 0 0 0 0 0 0 1 |0.004 | 3.992 | -0.005 |-4.990
Zero Scale 000000000 0 |0000| 3.9% (-0.000]|-499
e
65-0047TA
Figure 14. Basic Unipolar Negative Operation
+5.0V —
MSB B1B2B3B4B5B667BERIGIO] Vo Vo

B1 B2 83 B4 B5 B6 B7 B8 Pos Full Scale 111111111 1]-4990 |+5000

Pos Full Scale -LSB | 111111111 0]-4980 |+4990

Zero Scale +LSB 100000000 1|-0010 |+0.020

Zero Scale 100000000 0] 0000 [+0.010

2'%5F " ZeroScate LSE | 011111111 1|+0.010 | 0.000

.00m

o—1 16 DAC-10 Neg Full Scale +LSB| 0 0 0 0 0 0 0 0 0 1 [+4.990 | -4.980

Neg Full Scale 000000000 O|+5000 |-4990

65-00478A

Figure 15. Basic Bipolar Output Operation
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Offset Binary Operation
By feeding the inverting terminal of the output
op amp a current equal to Iggr offset binary
operation may be implemented.
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Figure 16. Offset Binary Operation
Simplified Schematic Diagram
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