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CMOS, Complete, High-Speed,
12-Bit A/D Converter

1.0 SCOPE

1.1 This specification covers the detail requirements for a monolithic, CMOS, successive-approxima-
tion, 12-bit analog-to-digital converter with an on-chip buried-zener reference. This device fea-
tures internal or external clock operation and a conversion speed of Sus or 12.5us. This circuit is
processed in accordance with MIL-STD-883 and is fully compliant to paragraph 1.2.1.

It is highly recommended that this data sheet be used as a baseline for new military or ae\rospace
source control drawings.

gE88/CLS.LXN

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

1.2 Part Numbers

Device Part Number
-1 MX75725(X)12/883B
-2 MX7572T(X)12/883B
-3 MX7572U(X)12/883B
-4 MX75725(X)05/883B
-5 MX7572T(X)05/883B
-6 MX7572U(X)05/8838
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 to DGND .. -0.3V, +7V
Vesto DGND .. ..o +0.3V, -17V
AGNDto DGND .. .. -0.3V, (Vbp +0.3V)
AINTO AGND . . . -15V, +15V
Digital InputVoltage to DGND .. .. .. ... ... . . -0.3V, (Vbp +0.3V)
Digital Output Voltageto DGND .. .. . ... ... ... ... ... . ... .. .. ... .. -0.3V, (Vbp +0.3V)
Power Dissipation (Ta = +70°C, Tj = +150°C)
24-Pin CERDIP (derate 12.50mW/°C above +70°C) .. ........ ... .. ... ... ..... 1000mW
28-Pin LCC (derate 10.02mW/°C above +70°C) .. .. ... . ... .. . ... . .. ... 802mw
Operating Temperature Range .. ...... .. ... .. i -55°C to +125°C
Storage Temperature Range .......... ... .. .. .. ... ... -65°C to +150°C
Lead Temperature (soldering, 10S€C) ... ... ... .. +300°C
SN AXLAN Maxim Integrated Products 7-59

Call toll free 1-800-998-8800 for free samples or literature.
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CMOS, Complete, High-Speed,
12-Bit A/D Converter

1.5 Thermal Resistance

2.0 REQUIREMENTS

Byc

Buc
QA

Bua

40°C/W for Q-24
50°C/W for E-28
80°C/W for Q-24
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)

DEVICE |GROUPA LIMITS
CHARACTERISTICS SYMBOL CONDITIONS TYPES SUB- UNITS
GROUPS | MIN MAX
Resolution All 12 Bits
-1,-2,-4,-5 1 -1 1
Integral Nonlineari INL i ! 05 05 | g
ntegral Nonlineari
9 Y 1,2,-4,5] 23 1 1
-3,-6 2,3 -0.75 0.75
Differential Nonlinearity DNL All 1,2,3 -1 1 LSB
-1,-4 1 -4 4
-2,-3,-5, 6 1 -3 3
Offset Error Vos -1,-4 2,3 -6 6 LSB
-2,-5 2,3 -5 5
-3, -6 2,3 -4 4
Fu:l scIaJe e 5\{. including inter- -1,-4 1 -15 15
nal voltage reference error,
Full-Scale Error AE ideal last code transition = 2.3.5 8 1 10 10 LsSB
FS - 3/2LSBs s
T Guaranteed by intemaflﬁrefer— -1 45
Full-Scale Temperature ence temperature coefficient N
Coefficient AAE/AT limits; includes internal voltage | o 3 .5 ¢ 25 ppm/C
reference drift T
Analog Input Current Iin AIN =86V All 1,2,3 3.5 mA
Internal Reference
Voltage Output VREF All 1 -6.3 -5.2 \
Internal Reference AVREF/AT, for +25°C to -65°C 1.4 20 .
Temperature Coefficient TCher or +125°C 2358 2° w0 |PPTC
Internal Reference Output Constant external load during
Current Sink Capability conversion Al 1.2.3 550 A
- CS, RD, HBEN, CLKIN,
Digitat input Low Voltage Vine VDSD 354_75\/' Vs = -15V All 1,2,3 0.8 \Y
Digital Input High Voltage ViNH 8?5 237“5%%3305%\, All 1,2,3 24 \
Digital Input Capacitance Cin 855 Ea ;'SE\B/EI\“/SS':S%V All 4 10 pF
7-60 ANAXLAN
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CMOS, Complete, High-Speed,
12-Bit A/D Converter

TABLE 1. ELECTRICAL PERFORMANCE CHARACTERISTICS (Note 1) (continued) E
DEVICE GROUP A LIMITS
CHARACTERISTICS SYMBOL CONDITIONS TYPES SUB- UNITS N
GROUPS MIN MAX m
CS, RD, HBEN, CLKIN, ~
Voo = 5.25V, Vss = -15V -10 10
Digital Input Current I AIN = OV to Voo All 1,23 pA Q
CLKIN, Vop = 5.25V, 20 20 o
Vss = -15V, AIN = OV to Voo m
D11-D0/8, BUSY, CLKOUT, u
Digital Output Low Voltage Voo Voo = 4.75V, Vss = -15V, All 1,2,3 0.4 \
lsing = 1.6mA w
D11-D0/8, BUSY, CLKOUT,
Digital Output High Voltage Vo Voo = 4.75V, Vss = -15V, All 1,2,3 4.0 \
isource = 200pA
Floating State D11-DO/8,
Leakage Current ke Vpp = 5.25V, Vss = -15V Al 1.2,3 -10 10 HA
Floating State Output
Capac%ance (Note 2) Cour Al 4 15 PF
Conversion Time Using -4,-5,-6 5
Synchronous Clock teony 123 125 ns
Conversion Time Using -4.-5 6 4.8 5.2
Asynchronous Clock feony 123 120 13.0 s
Voo = 5.25V, Vss = -15.75V,
Positive Supply Current loo CS = RD = BUSY = HIGH, All 1,2,3 7 mA
AIN = 5V
Yop =5.25V, Vss =-15.75V,
Negative Supply Current Iss CS = RD = BUSY = HIGH, 1,2,3 12 mA
AIN = 5V
CS to RD Setup Time
(Note 2) t All 9 ¢} ns
RD to BUSY Propagation t Ta=+25C Al 9 190 ne
Delay (Note 3) Ta=-55'C to +125°C 9 270
9 11
CL = 60pF, Figure 2 All 0
Data-Access Time After RD ts 10, 11 150 hs
{Note 4) CL= Ta=+25C 9 125
100pF, Al
Figure 2 10, 11 170
RD Pulse Width ts All 9 ta ns
C38 to RD Hold Time ts All 9 0 ns
BUSY 9 70
Data Sgiup TMe After BUSY | ¢ C. = 60pF, Figure 2 Al — e LT
Bus-Relinquish Time Figure 3 9 75
(Note 5) v Al 10, 11 0 | ™
MMNAXIMN 761
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TABLE 1. ELECTRICAL PERFORMANCE CHARACTERISTICS (Note 1) (continued)

CHARACTERISTICS SYMBOL CONDITIONS Device |GROUP A LTS UNITS
TYPES | GROUPS | MIN  MAX
mﬁg 2t§> RD Setup Time ts All 9 0 ns
&%Egl 2t;) RD Hold Time t Al 9 0 ns

Delay Between Successive
Read Operations (Note 2) tio All 9 200 ns

MX7572/883B

Note 1: Vpp = +5V, Ves = -15V, AIN = OV to +5V, slow-memory mode, fck = 1.0MHz (-1, -2, -3)/2.6MHz (-4, -5, -6), unless
otherwise noted. . )

Note 2: Characterisitcs supplied for use as a typical design limit, but not production tested.

Note 3: All input control signals are specified with tr = tf = 5ns (10% to 90% of +6V) and timed from a 1.6V voltage level. Times tg
and tio are measured only for the initial test and after process or design changes which may affect switching parameters.

Note 4: Time4svt3 and te are measured with the load circuits of Figure 2 and defined as the time required for an output to cross 0.8V
or2.4v.

Note 5: Time t; is defined as the time required for the data lines to change 0.5V when loaded with the circuits of Figure 3.

Note 6: Timing shown in section 4.3.

7-62 ANAXLAN
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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.

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 2.

g€88/CLSLXN

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 2.
(2) Selected subgroups in Table 1, 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 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 Me?hl::) E%SE'T able 1)

Interim Electrical Parameters

(Method 5004) 1
Final Electrical Parameters .

(Method 5004) 17239

Group A Test Requirements 1,2, 3, 4™

(Method 5005) 9, 10, 11***

Groups C and D End-Point Electrical Parameters 1

(Method 5005)

"

PDA applies to Subgroup 1 onty. )
**  Subgroup 4 shall be tested at initial qualification and upon redesign. Sample size will be 5 units.
*** Subgroups 10 and 11, if not tested, shall be guaranteed to the limits in Table 1.

MNAXILMNM 763
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DN
CL

Il

b. High-Z to VoL (13)
and VoH to Vo (16)

DGND

a High-Z to VoH (t3)
and VoL to VoH (16)

3k

+5V
DN

% 10pF

— DGND

a. VoH to High-Z b. Vot to High-2

Figure 1. Load Circuits for Data-Access Time

4.0 Life Test/Burn-In Circuit

Figure 2. Load Circuits for Bus-Relinquish Time
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4.1 Pin Configurations

TOPVIEW

4 AGND
3 VREF
2 AN
1 NC
28VpD
27 Vss
26 BUSY

AN [T}
veer [2]

AGND 3] ‘I‘M‘)'(;?;;‘ BUSY DI1 5 25¢5
o1t [4]

D10 & 24RD
010 ]

09 7 23 HBEN
09 [¢]
08 [7]

NC 8 MX7572 2NC
D8 o 21 CLKOUT
o7 [e]
06 [o]

D7 10 20 CLKIN
D6 11 19 00/8

05 fro]

D4 [11]

0GND [12]

HEB8/CLSLXN

05 12
D4 13
DGND 14
NC 15
D311 16
D2no 17
D1/ 18

24-PIN CERDIP 28-PINLCC

4.2 Functional Diagram

AGND VREF AIN
13 2 1

% .
— Voo
jb [ 12-BITDAC

BURIED- = L 7
ZENER SUCCESSIVE- - — vss 7
REFERENCE APPROXIMATION | V.
REGISTER
NAXLMN
Mx7s72 [ 12-BIT LATCH

8
CONTROL 5
] ) LOGIC RD
MULTIPLEXER F——[ 19 HBEN
8 I—

T 1 -
THREE-STATE J : LI
| CLOCK
OUTPUT THREE-STATE 7
DRIVERS OUTPUT DRIVERS OSCILLATOR CLKN
8 [11 |12 |13 |16

4
.l T )
D11..D8 D7 D4 D311 NOTE: PIN NUMBERS ARE FOR CERDIP
DGND  DO/8
N AXELAN 7-65
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@
8 4.3 Timing Diagrams
S
:B G
. L ;=
E o —1\‘—‘ _’[ 1
N\ /]

BUSY \

— B 6 l7'IJ
DATA OLD DATA NEW DATA /
D11-DO D11-00 l

Figure 3. Slow-Memory Mode, Parallel Read

oy

EE :ju-d—u—nsE

" 5\ 4 P
—»

] tconv [ ho ———P

:
'

E
1

BUSY

—il3 5 | 17 —» i 7
OLD DATA NEW DATA NEW DATA
DATA 07-00 D7-D0 51108 Y

Figure 4. Slow-Memory Mode, Two-Byte Read
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4.3 Timing Diagrams (continued)

h —— s —P 5 tj—— tqg —— |5

N\ N/

GEB8B/CLSLXN

_tz\{;——- 1coN W——. — 1CONV —%

t3 —P 17 —

OLD DATA NEW DATA

g

Figure 5. ROM Mode, Parallel Read

H
'
'

G o —> i tg —f —>
[ E
th [— 1t — 15 U r— 14— 5 ot —P ot
RD \ 4 \ / \ /

—
NEW DATA NEW DATA
o o

Figure 6. ROM Mode, Two-Byte Read
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4.4 Mode Control Tables

Table 1. Slow-Memory Mode, Parallel Read Data-Bus Status

Q
™
0
Q
N MX7572 Data Outputs D11 | D10 | D9 D8 D7 Dé DS D4 | D311 | D210 | D18 | DB
“h‘ Read DB11 | DBt10 | DB9 | DBS | DB7 | DB6 | DBs | DB4 | DB3 | DB2 | DB1 | DBO
; Table 2. Slow-Memory Mode, Two-Byte Read Data-Bus Status
: MX7572 Data Outputs D7 D6 DS D4 D311 D2/10 D19 Doss
First Read DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Second Read Low Low Low Low DB11 DB10 DB9 DBs
Table 3. ROM Mode, Parallel Read Data-Bus Status
MX7572 Data Outputs D11 | D10 | D9 o8 D7 D6 DS D4 | D3/11 | D210 | D19 | Do
First Read (Old Data) DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DBS { DB4 | DB3 | DB2 | DB1 | DBO
Second Read DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB! | DBO
Table 4. ROM Mode, Two-Byte Read Data-Bus Status
MX7572 Data Outputs D7 D6 D5 D4 D11 D2/10 D1/ Do/8
First Read (Old Data) DB7 DBe DBs DB4 DB3 DB2 DB1 DBO
Second Read Low Low Low Low DB11 DB10 DB9 DB8
Third Read DB7 DB6 DBs DB4 DB3 DB2 DB1 DBO

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