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CMOS, 12-Bit, Serial-Input
Multiplying DAC

1.0 SCOPE

1.1 This specification covers the detail requirements for a serial-input digital-to-analog converter. This
circuitis processed in accordance with MIL-STD-883 and is fully compliant to paragraph 1.2.1.

[tis highly recommended that this data sheet be used as a baseline for new military or aerospace
source control drawings.

For typical applications and operating characteristics, consult Maxim's data books.
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1.2 Part Numbers

Device Part Number
-1 MAX543AM(X)/883B
-2 MAX543BM(X)/883B
1.3 Package
(X) Package Description
JA J-8 8-Pin Ceramic Dual-In-Line Package (CERDIP)

Note: See Package Information section for package drawing and dimensions.

1.4 Absolute Maximum Ratings
(TA = +25°C, unless otherwise noted.)

VoD 10 GND . +17V
VREFto GND ... 25V
VREB IO GIND . +25V
Digital Input Voltage to GND .. . ... ... ... . . -0.3V, (Vop + 0.3V)
ViouTto GND .o -0.3V, (Vop + 0.3V)
Power Dissipation (Tj = +150°C)
UP O +70°C 640mW
derate above +70°C ... ... amw/rC
Operating Temperature Range .............. ... . .. ... . . 0 .. -55°C to +125°C
Storage Temperature Range ............................. .. ... .. ...... -65°C to +150°C
Lead Temperature (soldering, 108€C) .......... ... .. . i, +300°C
1.5 Thermal Resistance ©yc = 55°C/W
QA = 125°C/W
SNAXA N Maxim Integrated Products 8-17

Call toll free 1-800-998-8800 for free samples or literature.
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2.0 REQUIREMENTS

2.1 Electrical performance characteristics are specified in Table 1 and apply over the full ambient

operating temperature range, unless otherwise specified.

TABLE 1. ELECTRICAL PERFORMANCE CHARACTERISTICS (Note 1)

DEVICE |GROUP A LIMITS
CHARACTERISTICS SYMBOL CONDITIONS TYPES SUB- UNITS
GROUPS | MIN MAX
STATIC PERFORMANCE
Resolution N All 1,2,3 12 Bits
integral Nonlinearity INL - 123 /2 LSB
-2 1,2,3 +1
. X . -1 1,2,3 *1/2
Differential Nonlinearity DNL Guaranteed monotonic LSB
-2 1,2,3 +1
-1 1 +1
Gain Error FSE Use internal Rra -2 1 +2 LSB
-1,-2 2,3 +2
Gain Tempco (Note 2) TCFS Use Internal Rrg All +5 ppm/°'C
DC Supply Rejection PSR AVpp = 5% All 1,2,3 +0.001 | %/%
DYNAMIC PERFORMANCE
Current Settling Time ts (Note 3) All g 1 us
Digital-to-Analog Glitch Q {Note 4) All 4 20 nv-s
AC Feedthrough at lout FTE (Note 5) All 4 1 MVp.p
gggg?t;Noise-Voltage en (Note 6) All 4 15 | wyHz
REFERENCE INPUT
Input Resistance RREF Al 1,2,3 7 15 | ka
ANALOG INPUT
lout Leakage Current Ik DAC register all Os All ! 5 nA
2,3 +100
. DAC register all Os 80
Output Capacitance Cour DAC register all 1s All 4 10 pF
DIGITAL INPUTS
X Vpp =5V 2.4
input High Voltage Vin Voo = 15V All 1,2,3 135 \
Vop = 5V 0.8
Input Low Voltage Vi All 1,2,3 \
Vpp = 18V 1.5
Input Leakage Current Iin Digital inputs = OV or Vpp Alf 1,2,3 +1 HA
input Capacitance Cin Digital inputs = OV or Vpp All 4 8 pF
8-18 SNAXL AN
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TABLE 1. ELECTRICAL PERFORMANCE CHARACTERISTICS (Note 1) (continued) !
DEVICE GROUP A LIMITS :
CHARACTERISTICS SYMBOL CONDITIONS TYPES SUB- UNITS
GROUPS | MIN MAX t
SWITCHING CHARACTERISTICS A
CLK Pulse Width High tcH All 9 90 ns u
CLK Pulse Width Low toL All 9 120 ns E
SRI Data to CLK Setup tos All 9 40 ns
SRI Data to CLK Hold toH All 9 80 ns 3
. LOAD Pulse Width o All 9 120 ns u
LSB CLK to [oad tsL All 9 0 ns
[OAD High to CLK e All 9 0 ns
POWER SUPPLY
i Vpp =5V 4.75 5.25
?f‘?os{gv;’)supply Range Voo Voo = 15V Al V23 s 1578 ] ¥
e I s vy [y e 5

Note 1: Vpp = +5V or +15V, VREF = +10V, lout = GND = OV,_unIess otherwise noted.

Note 2: Characteristics supplied for use as a gglcal desu'?n limit, but not production tested.

Note 3: Settling time to 1/2LSB. Iour loadis 1 Q| | 13pF. DAC register aiternately loaded with all 1s and all Os.
Note 4: VREF = 0V. lout load is 100Q| | 13pF. DAC register alternately loaded with all 1s and all Os.

Note 5: VREF = +10Vp-p at 10kHz. DAC register loaded with all Os.

Note 6: 10Hz to 100kHz2. Measured between Rrs and lour.

Note 7: Guarantesd by PSR testing.
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3.

0 QUALITY ASSURANCE

Sampling and inspection procedures shall be in accordance with MIL-M-38510 and, to the extent
specified, with MIL-STD-883.

Screening shall be in accordance with Method 5004 of MIL-STD-883. Burn-in test (Method 1015):
(1) Test condition A, B, C, or D.
(2) TA = +125°C, minimum.
(3) Interim and final electrical test requirements shall be as specified in Table 2.

Quality conformance inspection shall be in accordance with Method 5005 of MIL-STD-883 includ-
ing Groups A, B, C, and D mspectlon
Group A inspection:

(1) Tests as specified in Table 2.

(2) Selected subgroups in Table 1, Method 5005 of MIL-STD-883 shall be omitted.

4 Groups C and D inspections:
a. End-point electrical parameters shall be specified in Table 1.
b. Steady-state life test (Method 1005 of MIL-STD-883):
(1) Test condition A, B, C, or D.
(2) TA = +125°C, minimum.
(3) Test duration, 1000 hours, except as permitted by Method 1005 of MIL-STD-883.

TABLE 2. ELECTRICAL TEST REQUIREMENTS

MIL-STD-883 Test Requirements (per M etsl:l: ;?)ggsTable 1)
Interim Electrical Parameters 1

(Method 5004)

Final Electrical Parameters -

(Method 5004) 17239

Group A Test Requirements .

(Method 5005) 1,233,479

Groups C and D End-Point Electrical Parameters 1

(Method 5005)

*

PDA applies to Subgroup 1 only.

** Subgroup 4 shall be tested at initial qualification and upon redesign. Sampile size will be & units.
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4.0 Life Test/Burn-in Circuit 4.1 Pin Configuration =
TOPVIEW E
+10V +15V “
.« = u
] i0a veer [1] 8] voo S~
- o 7 [2]mrmdamn 7] i o
G MAX543 o 3] MAXSE 18] s ®
m s GND 4] 5] o “
-py s w
10k
4 1 8-PIN CERDIP

4.2 Functional Diagram
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