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CMOS, Quad, 8-Bit D/A Converier

1.0 SCOPE g
1.1 This specification covers the detail requirements for a quad, 8-bit, monolithic, CMOS digitai-to- x
analog converter (DAC), with output buffer amplifiers and interface logic. Separate on-chip ~
latches are provided for each of the four DACs. This circuit is processed in accordance with N
MIL-STD-883 and is fully compliant to paragraph 1.2.1. g
[t is highly recommended that this data sheet be used as a baseline for new military or aerospace P
source control drawings.
For typical applications and operating characteristics, consult Maxim's data books. u
1.2 Part Numbers
Device Part Number
-1 MX7226T(X)/883B
-2 MX7226U(X)/883B
1.3 Package
(X) Package Description
Q Q-20 20-Pin Ceramic Dual-In-Line Package (CERDIP)
E E-20 20-Pin Ceramic Leadless Chip Carrier (LCC)
Note: See Package Information section for package drawings and dimensions.
1.4 Absolute Maximum Ratings
(TAa = +25°C, unless otherwise noted.)
VoD 10 AGN D ... -0.3V, +17V
VoD 10 DGND . -0.3V, +17V
Vs 10 AGND ... -7V, Vop
Vssto DGND . . o -7V, Vob
VDD IO VS .o -0.3V, +24V
Digital InputVoltage to DGND .............. ... . -0.3V, Vop “
AGND 10 DGND ... -0.3V, Voo
VREF 10 AGND .. . -0.3V, Voo
VoUT 1o AGND . .o Vss, Vob
Power Dissipation (Ta = +70°C, Tj = +150°C)
CERDIP (derate 11.11mW/'C above +70°C) .. . ... .. ... ... 889mwW
LCC (derate 9.09mW/'C above +70°C) .. ... ...t 727TmW
Operating Temperature Range .. ......... ... ... ... ... ... .. .. .. ... -565°C to +125°C
Storage Temperature Range .. .......... ... -65°C to +150°C
Lead Temperature (soldering, T0S€C) .. ... .. ...t +300°C
SN AX1LN Maxim integrated Products 8-43

Call toll free 1-800-998-8800 for free samples or literature.
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CMOS, Quad, 8-Bit D/A Converter

n 1.5 Thermal Resistance ©jc = 40°C/W for Q-20
¥ @Jc = 55°C/W for E-20
8 ©ua = 90°C/W for Q-20
= 110°C/W for E-20
Es (O] W
N 2.0 REQUIREMENTS
I\ 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)
CHARACTERISTICS SYMBOL CONDITIONS DEVICE GRS%UBF-' A LIMITS
. UNITS
TYPES | groyps | MIN  MAX
Resolution (Note 2) RES Guaranteed, but not tested All 1,.2,3 8 Bits
= - -1 -2 2
Total Unadjusted Error Er ypp.= 14V, Ves = -5V, > 1,2,3 - — Ls8
! ) Vpp = 14V, Vss = -5V, -1 -1 1
Relative Accurac RA _ 1,2,3 LSB
y VREF = 10V 2 -0.5 0.5
Differential Nonlineari Vpp = 14V, Vss = -5V,
(Note 3) v DNL - | VREF = 10v Al 123 | ! LS8
Vpp = 14V, Vsg = -5V, -1 -1 1
Full-Scale Error A VREF = 10V > 1,.2,3 05 05 LSB
Voo = 11.4V, 14V, 16,5V, . 123 | 80 30
Zero-Code Error ¥SRSE=F -5¥/, av 2 1 -15 15 mV
= vop- 2,3 -20 20
Voltage Output Settling Time T Positive (Full Scale) Al 5
(Note 4) st Negative (Fuli Scale) 4 7 ks
Voltage Output Slew Rate Tsr Al 4 25 Vius
Minimum Load Resistance RLMIN ¥ggT:1 lC\)/V All 4 2 kQ
Reference Input Resistance Rin Voo = 14V All 1,2,3 2 kQ
Reference Input i DAC loaded with all ts All 4 300 oF
Capacitance DAC loaded with all Os Al 4 30
Digital Input High Voitage Vi Voo = 11.4V All 1,2,3 2.4 Vv
Digital Input Low Voltage ViL Vop = 11.4V All 1,2,3 0.8 \
Digital Input Vin = OV or Vpp,
Leakage Current I Vop = 16.5V, Vsg = 5.5V Al 1.2.3 - 1 KA
Digital Input Capacitance Cin All 4 8 pF
8-44 SN AXL N
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CMOS, Quad, 8-Bit D/A Converter

TABLE 1. ELECTRICAL PERFORMANCE CHARACTERISTICS (Note 1) (continued) g
GROUP A LIMITS
CHARACTERISTICS SYMBOL CONDITIONS %ﬂgg SUB- UNITS k
GROUPS MIN MAX N
Write Pulse Width, t
(Note 5) twn All 9 200 ns g
Address to Write-Setup
Time, tz (Note 5) tas All 9 0 ns Q
Address to Write-Hold
T.ImG, ta (Note 5) tan All 9 10 ns g
Data Valid to Write-Setup
Time ' (Note 5) tos Al 9 100 ns g
Data Valid to Write-Hold
Time (Note 5) foH Al 9 10 ns
V]N =ViLor V\H,
Positive Supply Current oo Vpp = 16.5V, Vgs = -5.5V All 1,2,3 13 mA
VREF = 12.5V
Vin = ViLor Vin,
Negative Supply Current Iss Vpp = 16.5V, Vgs = -6.5V All 1,2,3 11 mA
VREF = 12.5V
Note t: Dual supply operation, Vpp = +11.4V to +16.5V, Vss = -5V, AGND = DGND = 0V, VREF = +2V to (Vpp - 4V), unless
otherwise noted.
Note 2: Characteristics supplied for use as a typical design limit, but not production tested.
Note 3: Guaranteed monotonic to 8 bits.
Note 4: Settling time to +0.5L.SB.
Note 5: Timing shown in section 4.3.
MNAXKMN 845
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CMOS, Quad, 8-Bit D/A Converter

TABLE 2. ELECTRICAL PERFORMANCE CHARACTERISTICS (Note 6)

DEVice | GROUP A LIMITS
CHARACTERISTICS SYMBOL CONDITIONS TYPES SUB- UNITS
GROUPS MIN MAX
Resolution (Note2) RES All 8 Bits
= -1 -2 2
Total Unadjusted Error Er Vep= 14V, > 1,23 : 1 LsB
Differential Nonlinearity Vpp = 14V,
(Nots 3) DNL VREF = 10V All 1,2,3 -1 1 LSB
Voltage Output Settling Time Te Positive (Full Scale) Al 4 5 ks
{Notes 4, 5) Negative (Full Scale) Al 20
Voltage Output Slew Rate
(Notes) Ter All 4 25 Vius
Moty LoadResistance | gy | Vour = 10V, Voo = 16V Al 4 2 kQ
Reference Input Resistance Rin Vpp = 14V All 1,2,3 2 kQ
Reference Input Cu DAC loaded with all 1s All A 300 oF
Capacitance DAC toaded with all Os Al 30
Digital Input High Voltage Vin Vpp = 14.25V All 1,2,3 2.4 \
Digital input Low Voltage ViL Vpp = 14.25V All 1,2,3 0.8 \
Digital Input Vin =0V or Vpp, .
Leakage Current i Vop = 16.75V Al 1.2,3 1 1 A
Digital Input Capacitance Cin All 4 8 pF
Write Puise Width, t
(Note 5) twr All 9 200 ns
Address to Write-Setup
Time (Note 5) ts Al 9 0 ns
Address to Write-Hold
Time (Note 5) tan All 9 10 ns
Data Valid to Write-Setup
Time (Note 5) tos All 9 100 ns
Data Valid to Write-Hold
Time (Note 5) toH All 9 10 ns
Power-Supply Current o | YNV TMRer < 1ov Al 12,3 13 | maA

Note 2

Note 3:

Note 3
Note 5
Note 6

8-46

: Characteristics supplied for use as a typical design limit, but not production tested.
Guaranteed monotonic to 8 bits.

: Settling time to +0.5L.SB.
: Timing shown in section 4.3.

: Single-supply operation, Vpp = +14.25V to +15.75, Vss = AGND = DGND = 0V, VREF = + 10V, unless otherwise noted.
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CMOS, Quad, 8-Bit D/A Converter

3.0 QUALITY ASSURANCE

3.1 Sampling and inspection procedures shall be in accordance with MIL-M-38510 and, to the extent

specified, with MIL-STD-883.

3.2 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 3.

3.3 Quality conformance inspection shall be in accordance with Method 5005 of MIL-STD-883

including Groups A, B, C, and D inspection.
Group A inspection:
(1) Tests as specified in Table 3.
(2) Selected subgroups in Tables 1 and 2, Method 5005 of MIL-STD-883 shall be omitted.

3.4 Groups C and D inspections:

a. End-point electrical parameters shall be specified in Tables 1 and 2.
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

R : Subgroups
MIL-STD-883 Test Requirements (per Method 5005, Table 1)

Interim Electrical Parameters 1
(Method 5004)

Final Electrical Parameters 172 3
(Method 5004) 2,

Group A Test Requirements s
(Method 5005) 1,234

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. Sample size will be 5 units.
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CMOS, Quad, 8-Bit D/A Converter

4.0 Life Test/Burn-In Circuit

MX7226/883B
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Note: Atpower-up, all DACs loaded with all 1s.

4.1 Pin Configurations

TOPVIEW
= 2 g 2
2338383
o 8 - R 2
vours [1] 2] Vourc
voura [2] 18l vouro
VREF 4
Vss E AAADLAA el Voo o 18 Voo
ver @] MX7226 1) a0 ® moam 70
AGND [£] 1] A1 DGND MX7226 16 A1
DGND E l1s] WR D7 (MSB) 7 15 WR
07 Ms8) (7] [1a] 00(LSB) D6 @ 1400 (L5B)
06 [¢] 13] D1
Ds [2] [12) 02 Andadaded
04 fto] 1] 03 e = = o~ =
o [=] a f=1 o
20-PIN CERDIP 20-PINLCC
8-48 NAXLAN
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CMOS, Quad, 8-Bit D/A Converter

4.2 Functional Diagram =
VREF Voo x
4 18
MX7226 i | ~N
l N
— =il N
LATCHA DACA H— Vouta
—N :E E i 1
\{ DACB 8 ;L— §
ve LATCHB Vouts A
DATA v T l
@Bm _14]  DATA [+ ]
LS8 LN = 20
LATCHC DACC ¢ = Voutc
X N Ny
LATCHD DACD S voun
——/1 —1
WA 15
a1 161 | controL
17 LOGIC
AO
| | |
3 5 &
Vss AGND  DGND
4.3 Timing Diagram
tos —pw oK
Vop
Vi
DATAIN VINH
INL ov
hs  |— — n
Voo
Vi
ADDRESS I
NI
ov
f——— IWR —
WR { Voo

ov
NOTES: ALL INPUT SIGNAL RISE AND FALL TIMES MEASURED FROM 10% TO 90% OF Voo (i = & = 20ns OVER Vop RANGE)
TIMING REFERENCE LEVEL IS FROM —i = L

MAXIMN 849
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CMOS, Quad, 8-Bit D/A Converter

B 4.3 Mode Selection Table
® LOGIC CONTROL
— OPERATION
8 WR At A0
@ | v | x| x| Nogeraton
N L L L DAC A transparent
N _4 L L DAC A latched
h L L H DAC B transparent
k I L H DAC B latched
: L H L DAC C transparent
¥ H L DAC C latched
L H H DAC D transparent
¥ H H DAC D latched

L = Low State, H = High State, X = Don't Care

Maxim cannot assume responsibility for use of any circuitry other than circuttry entirely embodied in @ Maxim product. No circuit patent licenses are mplied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.

8-50 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600
© 1992 Maxim Integrated Products Printed USA AA/CLAA s a registered trademark of Maxim Integrated Products.
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