AKX

Quad, CMOS, 8-Bit D/A Converter
with Separate References

1.0 SCOPE

1.1 This specification covers the detail requirements for a quad,8-bit, monolithic, CMOS digital-to-
analog converter (DAC) with output buffer amplifiers and interface logic. Separate on-chip double-
buffered latches are provided for each of the four DACs. Each DAC has a separate reference
input terminal. This circuit is processed in accordance with MIL-STD-883 and is fully compliant to
paragraph 1.2.1.

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

ge88/SCZLXN

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

1.2 Part Numbers

Device Part Number
-1 MX7225T(X)/883B
-2 MX7225U(X)/883B
1.3 Package
(X) Package Description
Q Q-24 24-Pin Ceramic Dual-In-Line Package (CERDIP)
E E-28 28-Pin Ceramic Leadless Chip Carrier (LCC)

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

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

VOD IO AGND .o -0.3V, +17V
AGND 10 DGND .ot e e -0.3V, Voo
Digital InputVoltage to DGND .. .. ... ..o -0.3V, Voo
VD10 DGND . -0.3V, +17V
VDD IO VB « o oottt et e e -0.3V, +24V
VREF 10 AGND oo -0.3V, Vop
VoUTEO AGN D . oo oo e Vss, VbD
Power Dissipation (TA = +70°C, Tj = +150°C) :
24-Pin CERDIP (derate 16.67mW/"C above +70°C) ................ ..ot 1333mwW
28-Pin LCC (derate 10.02mW/"C above +70°C) ............ccvviii 802mwW
Operating TemperatureRange ............... ... -55°C to +125°C
Storage Temperature Range ..o -65°C to +150°C
Lead Temperature (soldering, 10S6C) .. ... ..ottt +300°C
MM AXEMN Maxim Integrated Products 8-35
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1.5 Thermal Resistance

2.0 REQUIREMENTS

Ouc = 25°C/W for Q-24
©Jc = 50°C/W for E-28
©ya = 60°C/W for Q-24
Bua = 98°C/W for E-28

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 | GFOUP A LIMITS UNIT
NITS
TYPES | GROUPS | MIN  MAX
Resolution RES Guaranteed, but not tested All 1,2,3 8 Bits
i Vpp = 14V, -1 1,2,3 -2 2
Total Unadjusted Error Er VREF = 10V > 123 3 p LSB
, Vpp = 14V, -1 1,2,3 -1 1
Relative Accuracy RA VREF = 10V 2 123 Y Y LsSB
Differential Nonlinearity Vpp = 14V,
(Noto 2) DNL | vRRF Gy Al 1,2,3 -1 1 LsB
Vpo = 14V, -1 1,2,3 -1 1
Full-Scale Error SB
u Ae VREF = 10V 2 1,2,3 05 0.5 L
4 1 -25 25
Vop = 16.5V, 11.4V, 14V, 2.3 -30 30
Zero-Code Error VREF = Vpr 4V p 5 5 mv
-2
2,3 -20 20
Voltage Output Settling Time TsL VREF = +10V; to 0.5L.SB All 4 5 us
Voltage Output Slew Rate Ter All 4 25 Vius
- . Vour = 10V,
Minimum Load Resistance RLmiN Vob = 14V Alt 4 2 kQ
Reference Input Resistance Rin Vop = 14V All 1,2,3 11 kQ
gg:,";g?tgﬁégp“‘ Cw DAC loaded with all 1s Al 4 100 | pF
Channel to Channel VREF = 10Vp-p
Isolation sine wave at 10kHz Al 4 60 a8
VREF = 10Vp-p
AC Feedthrough sine wave at 10kHz All 4 70 dB
Digital Input High Voltage Vin Voo = 14V Alt 1,2,3 24 v
Digital Input Low Voltage ViL Vop = 11.4V and 14V All 1,2,3 0.8 \
Digital Input Vin =0V or Vpp,
Leakage Current hn Vop = 16.5V Al t.2.3 -1 1 HA
Digital Input Capacitance Cin All 4 8 pF
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Quad, CMOS, 8-Bit D/A Converter
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TABLE 1. ELECTRICAL PERFORMANCE CHARACTERISTICS ( Note 1) (continued)

pEVICE |GROUP A LIMITS “
CHARACTERISTICS SYMBOL CONDITIONS TYPES SUB- UNITS
GROUPS | MIN MAX N
\(/'\!llltteegl)llse Width, t twr All 9 150 ns a
Address to Write-Setup N
Time, t (Note 3) tas All 9 0 ns g
Address to Write-Hold
Time, ts_(Note 3) tan Al 9 0 ns xS
Data Valid to Write-Setup
i tos Al 0 90 s |
Data Valid to Write-Hold
Time, ts (Note 3) to Al 9 10 ns
[ad DACPUs WA te | w | s | i e
» Vin = ViL or Vi,
Feitva Supply Cument lbo | Vop= 165V, Ves=-6.5V, Al 1,2,3 12 | mA
VREF = 12.8V
. Vin = ViL or Viw,
?ﬁogt:tgl)e Supply Current lss Vpp = 16.5V, Vss = -5.5V, All 1,2,3 10 mA
VREF = 12.5V

Note 1: Dual-supply operation, Vop = +15V, Vss = -5V, AGND = DGND = 0V, VREF = +10V, unless otherwise noted.
Note 2: Guaranteed monotonic to 8 bits.

Note 3: Timing shown in section 4.3.

Note 4: Outputs unloaded.
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Quad, CMOS, 8-Bit D/A Converter

with Separate References

TABLE 2. ELECTRICAL PERFORMANCE CHARACTERISTICS (Note 5)

DEVICE |GROUP A LIMITS
CHARACTERISTICS SYMBOL CONDITIONS TYPES SuB- MIN MAX UNITS
GROUPS
Resolution (Note 6) RES All 1,2,3 8 Bits
= -1 1,2,3 -2 2
Total Unadjusted Error Er ¥,%%E =141\C/)V > 123 ; - LSB
Differential Nonlinearity Vpp = 14V,
(Note 2) DNL VREF = 10V All 1,2,3 -1 1 LSB
Voltage Output Settling Time TsL 5%%:5&81%\, All 4 5 us
Voltage Output Slew Rate Tsr All 4 25 Vius
Minimum Load Resistance RLmin ¥83T=-=1L(\>/V' Al 4 2 kQ
Reference Input Resistance Rin Voo = 14V All 1,2,3 11 kQ
gg,ff;g{}ggc";"“‘ Cn DAC loaded with all 1s Al 4 100 | pF
Channel to Channel VREF = 10Vp-p
Isolation sine wave at 10kHz Al 4 -60 daB
VREF = 10Vp-p
AC Feedthrough sine wave at 10kHz All 4 -70 dB
Digital Input High Voltage Vin All 1,2,3 24 v
Digital Input Low Voltage Vie Alt 1,2,3 08 \
Digital Input ViN =0V or Vpp,
Leakage Current hn Voo = 16.5V Al t.2,3 -1 1 HA
Digital Input Capacitance
(Note 3) Cin All 4 8 pF
Write Pulse Width, t,
(Note 3) twh All 9 150 ns
Address to Write-Setup
Time, t2 (Note 3) tas Al 9 0 ns
Address to Write-Hold
Time, ts_(Note 3) ta Al 9 0 ns
Data Valid to Write-Setup
Tlme, ts (Note 3) tos All 9 90 ns
Data Valid to Write-Hold
Time, ts (Note 3) tor All 9 10 ns
Load DAC Pulse Width, tg
(Note 3) tioac All 9 150 ns
(F;fl’gg"g Supply Current lop Vin = Vi or Vin Al 1,2,3 12 | ma
Note 2: Guaranteed monotonic to 8 bits.
“oto 3: 'gming sho:wng;gecﬁon 4.3.
ote 4: Outputs unloaded.
Note 5: Single-supply operation, Vop = +15V 5%, Vss = OV, AGND = DGND = 0V, VREF = +10V, unless otherwise noted.
Note 6: Characteristics supplied for use as a typical design limit, but not production tested.
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Quad, CMOS, 8-Bit D/A Converter
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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. b

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.

ge88/SCCLXN

3.3 Quality conformance inspection shall be in accordance with Method 5005 of MIL-STD-883 includ-
ing 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 3. ELECTRICAL TEST REQUIREMENTS

MIL-STD-883 Test Requirements (per M gD e 2

Interim Electrical Parameters 1
(Method 5004)

Final Electrical Parameters

(Method 5004) 12,39

Group A Test Requirements

(Method 5005) 1,23 4™

Groups C and D End-Point Electrical Parameters 1
(Method 5005)

Additional Electrical Subgroups
for Group C Periodic Inspections

* PDA applies to Subgroup 1 only. !
= Subgroup 4 shall be tested at initial qualification and upon redesign. Sample size will be 5 units.

MMNAXIMN 8-39
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4.0 Life Test/Burn-In Circuit

10k

—{7}
——E m
10k
5V —-—E T AMA— 15V
oa —{2] A v T O
1000
opf == — 5] =
+—6] CLK3
—{7] CLK2
L el
= )
10
i1
i2
Note: At power-up, all DACs loaded with all 1s.
4.1 Pin Configurations
TOPVIEW
= @ 2 8
w 2 2 o 5 5 e
2L 2z 2 £ 2
+o o ~ 3K &
vours [1] 24) vourc
voura [ 2] 23] vours
25 VREFC
vss [3] 3 Voo VREFR 5
veers [3) MX7225  [23] vaere VREFA 6 24 VREFD
veer [5] VREFD AGND 7 Mmoam B
AGNDE EE A0 NC. 8 MX7225 22 N(.
DGND [7] Al N0 9 21 1
[AC [g] WR (DAC 10 20 WR
o7 (ust) 8] 16] 00 (L58) D7 (MsB) 11 19 DO(LSB)
06 [19] [i5] 01
05 [11] 14 02
~N (] < W ©w ~ o0
04@ m 03 - v e v e e -
8 8 3 8 9 5
-4
24-PIN CERDIP 28-PINLCC
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4.2 Functional Diagram

VREFB  VREFD Voo
MX7225 VREFA | VREFC
22 51 4f 21f 20 227
N INPUT N DAC N DACA 'A 2,
A LATCHA LATCHA X oUTA
Lﬁ\NTPc%TB LA%E{B DACB -B 1 vours
MSB —/ —A —/1 5
DATA
@8 15| DATA i 1|
N e ) @ ) mee | o e
i C —
ATcHD tiD DACD B 2= voun
— — A v
-] T
18 CONTROL
Al —]____ LOGIC
0 Y | | |
8 3] 61 7]
LDAC Vss AGND  DGND
4.3 Timing Diagram
‘ | +5V
ADDRESS XV'"" X
VINL 0
_’ l
[ —-I '4— 3
WR t— W5V
__ %
LDAC 45V
— s
14
5V
DATAIN DATAVALID
0

TIMING MEASUREMENT REFERENCE LEVEL 1S v
IF TDAC IS ACTIVATED BEFORE THE RISING EDGE OF WR, IT MUST STAY LOW FOR t6 OR LONGER AF TER WR GOES HIGH

INH + VINL

NOTES: ALL INPUT SIGNAL RISE AND FALL TIMES MEASURED FROM 10% T0 90% OF +5V r = ff = 20ns OVER Vpo RANGE

MMNAX1LAN
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4.3 Mode Selection Tables

MX7225 ADDRESSING
A0 Selected Input Registers
L L DAC A input register
L H DAC B input register
H L DAC C input register
H H DAC D input register

MX7225/883B

MX7225 TRUTH TABLE
WR LDAC ) Function
H H No operation. Device not selected.
L H Input register of selected DAC transparent.
t H Input register of selected DAC latched.
H L All four DAC registers transparent (i.e. outputs respond to data held in respective
input registers). Input registers are latched.
H t Latch the four DAC registers. Input registers are latched.
L L DAC registers and selected input register transparent.

Output tollows input data for selected channel.

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

8-42

© 1992 Maxim Integrated Products

Maxim integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600
Printed USA AAADLAA is aregistered trademark of Maxim Integrated Products.



