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GENERAL DESCRIPTION

This data sheet covers the electrical requirements of the monoli-
thic 8-bit digital-to-analog converters found in MIL-M-38510/113.

POWER AND THERMAL CHARACTERISTICS

-G

Package Case outiine  Maximum allowsble  Maximum Maximum
power dissipation

o—A

Devices supplied to this data sheet are manufactured and tested Dual-in-line E 400mWat Ty =125°C  35°C/W  120°G/W
at PMI's MIL-M-38510 certified facility and are listed in
QPL-38510.
Complete device requirements will be found in MIL-M-38510 and ORDERING INFORMATION
MiL-M-38510/113 for Class B and Class S processed devices. LINEARITY JAN SLASH SHEET PMi DEVICE
0.19% JM38510/11301BEB DAC08Q2/38510
Device Types shall be as follows: 0.19% JM38510/11301BEA DAC08Q5/36510
01 D/A Converter, 8 bit, 0.18% linearity 0.19% JM38510/11301SEA DAC08SQ5/38510
02 D/A Conwerter, 8 bit, 0.10% linearity 0.10% JM38510/11302BEB DAC08Q2/38510
0.10% JM38510/11302BEA DAC08Q5/38510
GENERIC CROSS-REFERENCE INFORMATION 0.10% JU38610N 1302896 DAC0SSAQE/R8510
This cross-reference information is presented for the conven- PIN CONNECTIONS

tence of the user. The Generic-industry types listed may not

have identical operational performance characteristics across
the military temperature range or reliability factors equivalentto vie |_T‘_ o~ [55) compensation
the MIL-M-38510/113 devices, Tout 7 -
o E:: Zji, vneet)  16-PIN HERMETIC DIP
Military Device Type Generic-Industry Type tour [T 5] svee TIN REFLOW LEAD TYPE
o1 DAC-08 wss B1 [5] 7] ea Lss (Q2-Suffix) _
02 DAC-08A 82 €] 17 SOLDER DIPPED LEAD TYPE
83 [7] 10] 86 (Q5-Suttix)
CASE OUTLINE 84 [E] 3] 85
Per MiL-M-38510, Appendix C, Case Outline D-2 (16-Lead 1/4"X
7/8", dual-in-line). Package type designator “E".
SIMPLIFIED SCHEMATIC
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ANALOG DEVICES/ PMI DIV cekE D WM 081LA05 0009871 5 mm

JM38510/11301/11302 JAN 8-BIT MULTIPLYING D/A CONVEH IEH

ABSOLUTE MAXIMUM RATINGS

Supply Voltage [ +Veo=— (~Vee)] "vervrivreceeaanss 36vVde
Voitage, Digital Input to Negative Supply

{Viogic— (VGG cvrrirrrreriiinisisinincaes 0 to 36Vdc
Voltage, Logic Control (VLg) «.esevvesese =Vooto +Vge
Reference Voitage Input {(V44, V15)] +....... “Vgoto+Vee
Reference Input Current (144) «.ovierasnenvenevnnns SmA
Reference Input Differential Voltage

HV14=V18)] ciervrernriniiinisireniosiarinaens +18Vde
Lead Temperature (Soldering, 60 seC) ........ ... 300°C

T-51-09-08

Junction Temperaturé ..........c.eeeiveeeeensne. 175°C
Storage Temperature ........covveeens -65°C to +150°C

RECOMMENDED OPERATING CONDITIONS

Supply Voitage Range: ............... t5Vdcto*15Vdc”
Ambient Temperature Range .......... —55°Cto +126°C
*NOTE:

A slight degradation in linearity can occur when the supply voltage is near the
+5V end of the recommended operating range.

ELECTRICAL CHARACTERISTICS at +Vgc = +15Vdc; Source resistance = 50 ohms; lper = 2.mA; Figure 1; Ambient

temperature range = -55°C to +125°C, unless otherwise noted.

01 LIMITS 02 LIMITS
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
AH Measure lg, {loy—lon-1) = 0 at 0 . 18 0 18
Monotonicity each major carry point HA
Ally Measure lo, (lon—lon-11 20 at 0 16 (i} 16
each major carry point
Output Symmetry Algs lgs—irs -8 8 -4 4 sA
Full-Scale Current Toles) All input bits high, Measure lg -850 50 -50 50 ppm/°C
Temperature Coefficient T (lgs) All Input bits low, Measure Ig’ .
) Ies All input bits high,
Full-Scale Current Measure lo 1.94 2.04 1.984 2 mA
E‘S' All input bits low,
Measure Ig
Izs All input bits low
Zsro-Scale Current * Measurelo -2 2 -1 1 pA
'z_s All input bits high,
Measure lg
SNL+ Measure I
Positive Bit Errors {3Positive bit errors)/IFS 0 0.19 0 0.10 %
sNL+ Measure ig _—
(% Positive bit errors)/IFS
NL- Measure ig
Negative Bit Errors (Znga(ivi bit errors)/IFS -0.19 0 -0.10 0 %
SN~ Measure lo _ N
(% Negative bit errors)/IFS
. ASNL Measure lg
Positive and Negative |ENL+ | -:_I INL-| -0.05 0.05 -0.03 0.03 %
Bit Error Difference ASNL Measurelg __
[ENL + | =] ENL~|
NL+ Measure lo
Posltive Relative Accuracy .. [ENL+ [ +] AZNL | 0 0.19 o 0.10 %
NL+ Measurelg
JENL+ [+ [ AZNL |
NL- Measure lg .
Negative Relative Accuracy — __ IENL- [+ AZNL | 0 0.19 Y 0.10 %
Nt~ Measure lp
|ENL-{ +| ASNL |

BIt Error
Bit error is the deviation of the analag output from its Ideal value (after
zero-scale and full-scale errors have been calibrated out) when turning on an
individual bit. This is measured for all n bits.

Bit error (analog vatue} =V, = (FSR/2")

Where V,, = analog output with bit n on only.

FSR = fuil-scale range
n = number of bits

Summation Nonlinearity (SNL)

Summation nonlinearity is the sum of all positive bit errars or all negative bit
errors, whichever [s larger. By summing up all the bit errors in one direction,
you obtain the worst possible nonlinearity (i.e. if bit2is 1 LSB high and bit4 is
1/2 LSB high, then bits 2 and 4 together will be 1 1/2 LSBs high. This is
essentiaily the same as Integral nonlinearity since the bit errors are super-
imposed on each other to give the worst case nonlinearity.

11-444 8/89, Rev. A2
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ELECTRICAL CHARACTERISTICS at +Vcg = +15Vdc; Source resistance = 50 ohms; Iggr = 2.0mA; Figure 1; Ambient
temperature range = ~55°C to +125° G, unless otherwise noted.

01 LIMITS 02 LIMITS
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
: les Ry All input bits high, Measure o, T_s - -
: “Vgg==-10V, Vggp =15V __ 21 - - 1-09-08
i Irs A All input bits low, Measure I,
. Output Current Range —Veg ==10V, Vagp =15V A
B les R2 All input bits high, Measure lg
: ~Veg=~12V, Vg =26V _ 42 — 42 -
W All Input bits low, Measure lg.
Voo =12V, Vagr = 25V
Reference Blas Current Inep— All Input bits low -3 0 -3 0 ~BA
High Level Input Current iy All Input bits Vyy = 18V, each -0.05 10 ~-0.05 10 BA
Input measured separately .
Low Level Input Gurrent e All input bits Vi = 10V, each -10 - -10 - sA
input measured separately
s+ All input bits high, Measure iq,
. Full-Scale Current Vip=18V _ 1.90 2.08 1.04 2.04 mA
At +18V Compliance E,, All Input bits low, Measure 1, :
| Vig= 18V
| 10
leg~ All input bits high, Measure 1, 1.90 2.08 1.04 2.04 mA
Full-Scaie Current Vig=-10V
| At-10V Compliance ire All input bits low, Measure Tg,
Vip=-10V
AH Input bits high, Measure I,
Arso 25°C<Tos126°C -4 4 -4 4
TpA=~565°C -8 8 -8 8
Change In Full Scale Current Vig= 18V to =10V _ sA
Due to Yoltage Compllance All Input bits low, Measure Ig .
Al 25°C S TpA<125°C -4 4 -4 4
Ta=-55°C -8 -8 -8 8
Vio =18V to~10V
Paslpg +1 All input bits high, Measure 1, -4 4 ~4 4
+Vgg= 4.5V to +6.5V, ~Vgg=-18V
1 Padrati All input blts low, Measure Ig,
Power Supply Sensltivity +Vgo = 4.5V to +6.5V, Vg =—18V sA
. From +Veg Peglrs +2 All input bits high, Measure Io, -8 8 -8 s
™. +Vgo= 12V 10 18V, -V =~18V
m +2 All input bits low, Measure iq,
+Vgg =12V 10 18V, Vg =18V
| Pgg leg~1 All Input bits high, Measure lg, -8 8 -8 8
| +Vgg = 18V, ~Vgo=—12V to — 18V
ms-“ All Input bits low, Measure ig,
1 Power Supply Sensitlvity +Veo= 18V, Vg =-12V to —18V
| From ~Vgo All input bits high, Measure I, HA
Pgg lpg-2 +Vgo = 18V, Vg =-4.5V to -5.5V
Tpgr = 1mA -2 2 -2 2
All input bits low, Measure ig
Pgs lps -2 +Vgg =18V, Ve =-4.5V to -5.5V

lage=1mA
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ANALOG DEVICES/ PMI DIV  2kE D WM 0816805 0009873 9 mm
JM38510/11301/11302 JAN 8-BIT MULTIPLYING D/A CONVERTER

ELECTRICAL CHARACTERISTICS at +Vgg=1t15Vdc; Source resistance = 50 ohms; lpge = 2.0mA,; Figure 1; Ambient
temperature range = ~55° C to +125° G, unless otherwise noted. T-51 -09 08

01 LIMITS 02 LIMITS
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
Supply Current From +Vgg lggt All input bits high 04 38 04 3.8 mA
Supply Current From ~Vgo leg™ All input bits high -7.8 -0.8 -7.8 -0.8 mA
Propagation Delay Time, tenL Figure 2, Measure Vo 6 60 6 60 ns
High-to-Low Level
Propagatlon Delay Time, [ Figurs 2, Measure Vg 6 60 ] 60 ns
Low-to-High Leve!
Reference Amplifier Input dig/dt Figure 3, Measure Vo 1.5 — 15 — mA/us
Slew Rate Ta=25°C
Settling Time, tsHL Figure 2, Output within 1/2 10 135 10 135 s
High-to-Low Level Ta=25°C LSB of final value of lg
Settling Time, tsiH Figure 2, Output within 1/2 10 135 10 135 ns
Low-to-High Level Ta=26°C LS8 of final value of g
D.C OUCO 20 3
5V
“9 MSB I | |Lss l_
0.014F =
+— REFERENGE D/A CONVERTER
VOLTAGE OUTPUT K&
D/A CONVERTER _——\
(SEE NOTE 1) )
+10V REF
s > 10k52
EETE 5 0.1uF l 0.14F = 3091% soq
=t
dusv = S-18v = )
‘ 0.01uF
ApF
100
0.01%
YA'AVA
1
10104 4
ES: 10602 —1.71 cowr
THE REFERENCE D/A CONVER- 0.01%
TER SELECTED SHOULD HAVE vWW— —t5v
A RESOLUTION OF 8 BITS Ol
MORE AND A LINEARITY OF
0.015% OR BETTER, L.
2. THE VOLTAGE REFERENCE < 1xg S 2002
SHOULD HAVE AN ACGURACY < 0.01% <%
OF £0,02% OR BETTER.
3. ALL RELAYS ARE SHOWN IN
‘ = = THEIR NON-ACTUATED STATE. = =
-Vee +Vee
I 1 iy i
Figure 1. Test Circuit For Static Tests
+5V FOR VouT
GV FOR VoUT vour
A L P
va s {6 [7 js 910111:4 e
a Du.T. - VIN <
| © f ke
VvV .
2000 [E) -Ile 3 !1
16pF Q_"‘
L < Vour
0. ‘IyFI 1om= W_1 F
TANT TANT =] -“{“
% S SN g
v +16V 15V

Figure 3. Test Circuit For Slew Rate, Device Types 01, 02
| 11-446 8/89, Rev. A2
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3. DIODES MUST BE SCHOTYKY TYPE (MBO 501 OR
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1
vout !4— SHL -]

TURN-ON

T\

=t <10ns

P
0%
50%

10%

b 4,

:

€S:
FOR TURN-ON Vi = 2.7V; FOR TURN.OFF VL= 0,7V

MINIMIZE CAPACITANCE AT THIS NODE BY USING
Sl;lﬁl;‘f RUNS AND ADEQUATE SPACING BETWEEN
R

EQUIVALENT).
BANDWIDTH OF OSCILLOSCOPE USED FOR WAVE-

FORM MEASUREMENT SHQULD BE S0MHz MINI-
MUM; SATURATION OF PREAMP MUST BE AVOIDED.

+1/2LSB

tPLH T {

—ﬂ"ZLSB =4mV

]

TURN-OFF

Figure 2, Test Circuit For Propagation Delay and Settling Time, Device Types 01 and 02

BURN-IN

Devices supplied by PMI have been subjected to burn-in
per method 1015 of MIL-STD-883 using test condition C or
test condition F with the circuit shown in Figure 4.

+18v
o
_L_TzI
..L <
c1 a1
>
w6 s b i3 fiz i1 e s
DuT
O T R ls |s 7T ]e
- A1 =%k +5%
o) c2 1= 0.0014F, 50V
—18v I €22 0.014F, 50V

Flgure 4. Test Circuit, Burn-In and Operating Life Test
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