MN3000 Series

High-accuracy
8-bit D/A Converters
I' - DESCRIPTION
FEATURES The MN3000 Series are 8-bit, voitage-output, digital-to-analog
converters that offer high accuracies, particularly around
* Complete D/A Converters: zero, and adjustment-free operation. Each unit contains an
:“mw"'“: g"‘"t'“ A internal reference and output amplifier and is packaged in a
} ' 14.P5 “;‘:: Op Amp 14-pin, ceramic, hermetically sealed dual-in-line package.
* Smal n

« +1/2 LSB Linearity and Units are available for either 0°C to +70°C or —55°C to

nteed +125°C ("H" models) operation. Functional laser trimming
mm:.?uu.:" of our own ultra-stable thin-film resistor networks eliminates
e +1/4LSB Zero Error the need for gain and offset adjustments and allows us to
3,,, Temperature guarantee the following over the entire operating tempera-

ture range: = V2LSB linearity error, = % LSB zero error and

* %1LSB Absolute Accuracy +1 LSB unadjusted full scale absolute accuracy error.

Over Temperature

o Adi Four output voltage ranges are available (MN3000, 0 to -10V;
. ?f:?;ﬂlz:“ MN3001, +5V: MN3002, 0 to +10V; MN3006, +10V), and all
_u55-c top:usoc devices operate from +15V supplies consuming a maximum of

660mW. For military/aerospace or harsh-environment commer-
cialfindustrial applications, ''"H/B’’ models are Environmentally
Stress Screened,

MN3000 Series D/A's are excellent choices for servo and
other applications requiring high accuracy and repeatability
around zero. In many cases, their excellent accuracies allow
them to be used as cost-saving replacements for higher-
resolution converters. Their completeness, small size,

low weight, guaranteed accuracy and thin-film reliability

14 PIN DIP make them excellent choices for military and aerospace
applications.
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MN3000 Series

MN3000 SERIES HIGH-ACCURACY 8-Bit D/A CONVERTERS

ABSOLUTE MAXIMUM RATINGS:
Operating Temperature 0*C 1o +70°C
-55°C to +125°C ("H" Modeis)
Storage Temperature -85°C 10 +150*C
+15V Supply (Pin 9) +18 Voltis
=15V Supply (Pin 7) -18 Volts

Digital Inputs {Pins 1-4, 11-14) -0.5 to +15 Voits

ORDERING INFORMATION

Standiard Part s specied for 0°C o +70°C
Gperabon.

Add “H" suffix for specibed -55°C 10 +125°C
ODersion.

Add “18” 1o "H" devices far Ervironmenial
Stress Screening

SPECIFICATIONS (T, = 26°C, Suoolv Vnliages «18V. unless otherwise specified),

— -

T -

DIGITAL INPUTS MIN.
Logic Levels: Logic 1" 20
_ Logic "0~
input Currents: Logic “1" .|
Logic "0
ANALOG OUTPUTS _ ,__l — —
Output Voltage Range: MN3000 0to-10 Volrs
MN3001 ~-510 5 Volts
MMN3002 Oto 10 volts
) MNJ3006 =10 to +10 Volls
Output Impedance 0.5 Ohms
Qutput Current s 4 mA
TRANSFER CHARACTERISTICS j
Linearity Error (Note 1): 0°C to +70°C £ % ¢ % LS8
-55°C to +125°C ¢ % LSB

Monolonicity

Guarantead Ovear Temperature |

Full Scale Absoiute Accuracy Error {Notes 2, 3)
«25°C
~58°C to +125°C {Note 4)
Zero Error (Notes 2, 3): «25°C
SE*C to +125°C (Note 4)
Unipolar Offset Error {Notes 2, 3) T
MMNID00: +25°C T % . LSB
-85°C to «125*C [Note 4) 9 LSB
MNIDO2: +25°C *t % e 4 LSH
=55°C to +125°C (Note 4) L |. LS8
Bipolar Oftset Error (Notes 2. 3) MN3001, MN3006. B |
+258°C LS8
~55'C 10 +125°C (Note 4) { LS8
Offset Drift: MN3002 ppmotFSR©C
MN3000. MN3001. MN300S Pl FSR™C
Gain Error (Note 2) 1 ¢y _T
Gain Drift m/*C
Il - d - :
DYNAMIC CHARACTERISTICS
Settling Time: 10V Step to £1/2 LSB uSec
20V Step 1o £1/2LSB usSec
Output Slew Rate Violts/uSec
POWER SUPPLY REQUIREMENTS )
Powar Supply Range: *15V Supply +14.85 Volts
“15V Supply 14 55 Voits
Power Supply Rejection {Note §): +15V Supply % FSR /% Vs
=15V Sun-pl‘f % FSR /% Vs
Current Drain:, Output Unloaded (Note 8): *15V Supply méA
=15V Supply mA

Power Consumption

T

SPECIFICATION NOTES:

1. Micro Networks tests and guaranioes maximum Linearity Error at room

lerpersiure and at both extremes of the speciied aperabng tempariiuia
range.

2. See the Absolute Accuracy Effor section on Page J for an explanation of
how Micro Neteores Corporation tests and specitios Fult Scale Absolute
Accurpcy, Zero, Ofsel. and Gain Errors,

3. One LSB for an 8 bil converter corresponds 10 0. 39% FSR, FSR stands for
Full Scale Range and is equal 10 the peak 10 peak voltags of the Converter's

outpul range. For thie MNICOE, FSR & equal to 20V and 1 LSB is equal 1o
78mVY. For the MMNI000, MNICOY. and MNIDO2Z. FSA = egual o WV and
1 LSB is égual to 3amy

4 For Commercial Models, 1his spechicalion spplies aves the 0°C 1o =70°C
temperature range. See Ordering tnformabon

5. The MNIDOC Serigs will opefate Ovar a power supply range of LWV to
118V with reduced soCuracy
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BLOCK DIAGRAM

MN3000 Series

PIN DESIGNATIONS
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ABSOLUTE ACCURACY ERROR ANALOG
QUTPUT
The Absclute Accuracy Error of a voltage output DVA con- |
wirrter s the differance between the actual, unadjusted, out- P
put woitage that appears following the application of a given i

digital input code and the ideal or expected cutput voltage
tar that code. This difference is usually expressed in LSB's
or %FSR [see Mote 3 above) Absolute Accuracy Error
Includas gain, offset, lineasity, and noise errora and an-
compasses the drifts of these errors when specified over
temperature.

Far the MMNIOMD Series converters with unlpolar owtput
ranges (MN3000, MN3002), Micro Metworks tests Absolute
Accuracy Error at the zero and full scale outputs. For the
units with bipolar output ranges (MKI0DN, MBI006), we
test both the positive and negative full scale cutputs as well
az the zero volt output, We perform these tests at +25°C
and at the high and low extrames of the specified oparating
temperature range. The errors appear in the specification
table as the Full Scale Absolute Accuracy and Zerg Errors.

EXAMPLE: For the MN3006H [£10Y outpul range, -55"C 1o
+125%C), the expected output for a 0DOO 0DOO digital input
is -5.922V, the expected output for a 0111 1111 digital input
i OV, and the expected oulput for a 1111 1111 digital input
is +10.000%. Micro Metworks measures all three actual, un-
adjusted, output voltages at +25°C, -55°C, and +125° C. We
guaranige that when the digital input is all ™1's" or all "0's",
the oulput will be at its ideal positive or negative full scale
valua £38mV (£1/2 LSB) at +25°C and +78mV (+1 LSB) at
~55°C and #125°C. We guarantee that when the digital
input is 0111 1171, the output will be zero volts +20mYy
(154 LSB) over the entire -55°C to +125°C temperature
range. These limits are summarized in the two sketches
below whesre the MN300E digital input’analog output frans-
fer function is shown as a dotted line, and the Absolute
Accuracy limits are indicated with closed lines.

Unipolar and Bipolar Offset Ervor are both Absaluls Accu-
racy Errors, Thelr definitions differ with respect to where
along the converter's digitalinputianalog-output transfaer
function the errors are to be measured, i.a., different analog
output @rrors ane measured at different digital input codes.

QFFSET ERROR — For the MN3000 Series, Offset Error is
the Absolute Accuracy Error measured when the digital
input is 0000 0000, For the MM3002, Offsat Error tells how
accurate the converter will be when its output is supposed
to be zero volts. For this converter, Offsat Error is the same

4
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a8 ferg Error discussed above. For the MN3000, M8300T,
and MM300G, Oifset Errer fells how accuraie the convertars
will b whin thair oulputs are supposed to be at thelr minus
full scale valees. For these conwerters, Ofifsat Error is
equialent o Full Scale Absolte Accuracy Error,

It is redundant to specify Bipalar and Unipolar Oifset Errors
after giving Full Scale Absolute Accuracy and Zero Errors
as described above. We have provided the offset specifi-
cations to simplify comparing the MM3000 Series to other
8 bit D¥A's. Be sure you clearty understand each manulfac-
turar's spacification defindtions before you compare on-
verters solely on a data sheet basia.

GAIN ERROR = Gain Error is the difference betwesn the
ideal and the measured values of a converter's full scale
range (minus 1 LSB), See Nole 3 above. 1 15 a measure of
the skopa of the convertar's transfer function. Gain Error is
not @ type of Absolute Accuracy Error, but It can be cak
culated using two AbSolbe Accuracy Erfar measuraments,
Il is eguivalent to the Absalute Accuracy Error measured for
the 1111 1111 digital input minus that measured for the
0000 0000 digital input, and it is usually expressed as a
parcantage.

See the Converter Tulorial Section of the Micro Networks'

Product Catalogue for a complete discussion of converter
gpecifications.

APPLICATIONS INFORMATION

LAYOUT COMNSIDERATIONS — Proper attention o kayout
and decoupling is necessary to oblain specified accuracies
from the MMNID0 Series. The units’ two Ground ping (Pins
8 and 8) should be tied fogether as close to the unit as
possibke and both connecled to system analog ground,
preferably throwgh a large analog ground plane beneath the
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MN2000 Series

package. If the grounds cannot be tied together and must be
run geparately, 8 non-polarized 0.01uF bypass capacilor
gshould be connected between pina & and 8. as closae to the
package as possible and wide conductor runs employed.

Power supplies should be decoupled with tantalum or
electrolylic type capacitons ocated as close to the MNIO00
as possible. For optimum parformance and nolse rejection,
1uF capacitors paralleled with Q.01oF Ceramic capaciion
should be used as shown in the diagram below,

Pin & +i5Y
TuF J' lD[H..F
Firs E, B T T Garoind
lPFJ_ 'J"'.'I{H ufF
S

DIGITAL INPUT CODING

DIGITAL 1MPUT AMALOG OUTPUT (DC WVOLTS)

M5B LSE | MN30DOD | MN300T | MIN30OZ | MN3ID0E
111 1111 0000 « 5000 +9, 081 « 10000
o -0039 +4 61 8 w2 9822
1 CHh (D00 =4 861 =039 +5.000 «1.078
AR RIRRA R -5 000 Qa0 -4 51 i G
(R0 {0 =392 -4 522 <0.m9 - 844
D000 CO00 -5 961 -4 061 (.00 -5 g2
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