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General Description 

The MAX161 and MX7581 are CMOS single-chip 8-bit, 
8-channei data acquisit ion systems (DAS). Each chip 
includes an 8-bit A /D converter, 8-channel multi-
plexer, 8 x 8 dual port RAM with contention logic, and 
microprocessor compatible I/O logic. When combined 
with a voltage reference, a complete data acquisit ion 
system is produced that interfaces with the majority 
of microprocessors. 

Conversions take place on a continuous, channel 
sequencing basis using a microprocessor clock or 
control signal. Data is stored automatically in dual 
port RAM so that any channel can be read at any 
time under microprocessor control. 

The MAX161 is an enhanced, pin-compatible version 
of the MX7581. Improvements include faster conver-
sion and interface t iming, lower zero error and drift, 
reduced power dissipation, and availability in military 
temperature grades. All devices are available in 28 
pin DIP and Small Outl ine (SO) packages. 

Applications 
Digital Signal Processing 
Data Loggers 
Automatic Test Equipment 
Robotics 
Process Control 

Functional Diagram 
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CMOS 8-Bit 8-Channel 

Data Acquisition System 
. Features 

• Fast Conversion Time: 20jjsec (MAX161) 
• No Missing Codes Over Temperature 
• On Chip 8 x 8 Dual Port RAM 
• Interfaces Directly To Z80/8085/6800 
• Ratiometric Capability 
• Interleaved DMA Operation 

Ordering Information 

PART TEMP. R A N G E P A C K A G E * ERROR 

M A X 1 B 1 A C P I 0° C t o +70° C Plast ic D IP 1 7/8 L S B 

MAX161 BCPI 0° C t o +70° C Plast ic DIP 3/4 LSB 

M A X 1 6 1 C C P I 0° C to +70° C Plast ic DIP 1/2 LSB 

M A X 1 6 1 A C W I 0° C to +70° C Smal l O u t l i n e 1 7/8 LSB 

MAX161 B C W I 0° C to + 7 0 ° C Smal l Ou t l i ne 3/4 LSB 

MAX161 C C W I 0° C to +70° C Smal l Ou t l i ne 1/2 LSB 

M A X 1 6 1 C C / D 0° C to +70° C Dice 1 7 /8 L S B 

M A X 1 6 1 A E P I - 4 0 ° C to +85° C Plast ic DIP 1 7/8 L S B 

M A X 1 6 1 B E P I - 4 0 ° C t o +85° C Plast ic DIP 3/4 L S B 

M A X 1 6 1 C E P I - 4 0 ° C to +85° C Plast ic DIP 1/2 L S B 

M A X 1 6 1 A E W I - 4 0 ° C to +85° C Smal l Ou t l i ne 1 7/8 LSB 

MAX161 BEWI - 4 0 ° C to + 8 5 ° C Smal l Ou t l i ne 3/4 L S B 

M A X 1 6 1 C E W I - 4 0 ° C to +85° C Smal l Ou t l i ne 1/2 LSB 

M A X 1 6 1 A M J I - 5 5 ° C to + 1 2 5 ° C CERDIP* * 1 7/8 L S B 

M A X 1 6 1 B M J I - 5 5 ° C to +125° C CERDIP* * 3 /4 LSB 

M A X 1 6 1 C M J I - 5 5 ° C t o +125° C C E R D I P * * 1/2 L S B 

' All devices — 28 lead packages 
" Maxim reserves the right to ship Ceramic Packages in lieu of 

CERDIP Packages. 
Ordering Information continued on last page. 

Pin Configuration 

T o p V i e w 

BOFS E "281 VDD 
AIN7 L L 2 3 •BO (LSB) 
AIN6 t E i n DBI 
AIN5 T L 1 3 DB? 
A I M • L S DB3 

AIN3 CL ~23l DB4 
AIN2 d • n y j x i ^ H "22l DB5 
AIN1 H MAX161 I D D66 
AINO H E MX7581 "201 DB7 (MSB) 

VREF 0 1 J B A2 
AGND H E J H A1 
STAT 0 1 m AO 

CS Q E J B ALE 
DGND n i J E CLK 

t 
X 

0 > 

a a CO 

y w y i x i y V i 

Call toll free 1-800-998-8800 for free samples or literature. 
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CMOS 8-Bi t 8-Channei 
Data Acquisition System 
ABSOLUTE MAXIMUM RATINGS 
VQD to AGND +7V 
V D D t o DGND +7V 
AGND to DGND -0.3V, VD D 

Digital Input Voltage to DGND 
(pins 13,16-19) -0.3V, VD D 

Digital Output Voltage to DGND 
(pins 12,20-27) -0.3V, VD D 

CLK (pin 15) input voltage to DGND -0.3V, VD D 

VREF (pin 10) to AGND ±25V 
VBOFS (Pin 1) to AGND ±17V 
AIN (07) (pins 9-2) ±17V 

Operating Temperature Range 
MAX161XC,MX7581J/K/L 0 ° C t o + 7 0 ° C 
MX7581A/B/C -25"C to+85°C 
MAX161XE -40° C to +85° C 
MAX161XM.MX7581S/T/U -55° C TO +125° C 

Storage Temperature Range -65°C to+150°C 
Lead Temperature (Soldering, 10 sees) +300°C 
Power Dissipation (Package) 

Plastic DIP (Derate 12mW/°C above+50°C) 1200MW 
Ceramic (Derate 10mW/°C above +50°C) 1000mW 
CERDIP (Derate 10mW/°C above+50°C) 1000mW 
Small Outline (Derate 12mW/°C above+50° C) 1000mW 

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

ELECTRICAL CHARACTERISTICS 
( V D D = VREF = TA = T M I N to TMAX, unless otherwise specified) 

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNITS 

ACCURACY (at t C L K = 4.0MHz for MAX161,1.2MHz tor MX7581) 

Resolution | 8 Bits 

Relative Accuracy 
MAX161 A, MX7581J/A/S 
MAX161B, MX7581 K/B/T 
MAX161C, MX7581L/C/U 

±3/. 
±'/I 

±VA 

±1'/B 
± 3 / I LSB 

Differential Nonlinearity 
MAX161 A, MX7581 J/A/S 
MAX161B, MX7581 K/B/T 
MAX161C, MX7581 L/C/U L+

 L
+ 

L+
 

±1''. 
± '-'S 
±3/A 

LSB 

Adjustable to zero MAX 161A 
MAX161B 
MAX161C 

±60 
±40 
±20 

±120 
±60 
±40 

M V 
(See Figure 5, Note 1) MX7581 J/A/S 

MX7581 K/B/T 
MX7581 L/C/U 

±60 
±40 
±20 

±200 
±80 
±50 

M V 

Gain Error, Worst Channel 
(See Figure 5, Note 2) j 

Adjustable to zero MAX161A, MX7581 J /A/S 
MAX161 B, MX7581 K/B/T 
MAX161C, MX7581 L/C/U 

± 3 
±2 
±1 

±6 
±4 
±2 

LSB 

Gain Match Between Channels 
(See Figure 5) 

Adjustable to zero MAX161 A, MX7581 J/A/S 
MAX161 B, MX7581 K/B/T 
MAX161C, MX7581 L /C/U 

2 
1 
V2 

3 
2 
1 

LSB 

BOFS Gain Error (Note 3) ±1 L S B 

ANALOG INPUTS 

Input Resistance at VREF, 
B o f s . a n d A I N 7 - A I N 0 RIN Pins 1 to 10 (Note 4) 10 20 3 0 k n 

VREF (For Specified 
Performance) VREF -10.5 -9.5 V 

VQ E F R a n g e -5V to -15V V 

Nominal Analog Input Range 

•Unipolar Mode (See Figure 5) 
-Unipolar Mode (See Figure 7) 

Bipolar Mode (See Figure 9) 

0 

-VREF 

-VBOFS 

+ VREF 
0 

(VREF' 
- VBOFS 

V 

DIGITAL INPUTS (CS, ALE, CLK, A0-A2) 

Logic HIGH Threshold V,NH +2.4 +2 0 V 

Logic LOW Threshold VLNL + 12 +0 8 V 

Input Leakage Current I IN V | N = 0 V O R V D D 0 01 1 

Input Capacitance Cih (Note 5) 4 5 pF 

y n y j x i v n 
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CMOS 8-Bit 8 -Channei 
Data Acquisition System 

ELECTRICAL CHARACTERISTICS (Continued) 
( V D D = + 5 V , V R E F = - 1 0 V , T A = T W I N to TMAX, unless otherwise specified) 

PARAMETER S Y M B O L C O N D I T I O N S MIN. TYP. MAX. U N I T S 

D I G I T A L O U T P U T S (STAT, D B 0 - D B 7 ) 

Outpu t H I G H Vol tage V O H IsOURCE - 40/ lA 4.5 4.8 V 

Ou tpu t LOW Voltage V O L I SINK = 1 . 6 m A 0.2 0.6 V 

Float ing State Leakage ILKG D B 0 - D B 7 0.3 10 ^ A 

Float ing State Capac i tance DB0-DB7, V 0 U T = ov to V D D 5 10 pF 

Ou tpu t Code See Figure 5 
See F igure 7 
See Figure 9 

Unipo lar B inary 
C o m p l e m e n t a r y B inary 
Of fset B ina ry 

POWER R E Q U I R E M E N T S 

Supp l y Voltage VDD +4.5 +5.0 +5.5 V 

Supp ly Cur ren t ' D O 

MAX161, MX7581 Stat ic 
MAX161 D y n a m i c (ICLK = 4 .0MHz) 
MX7581 Dynam ic ( f C L K = 1.2MHz) 

3 
3 
3 

5 
5 
8 

m A 

Note 1. Typical of fset tempera tu re coef f ic ient is ±25>iV/0C for the MAX161 and ±150MV/°C for the MX7581. 
Note 2. Gain error is measured after offset ca l ibrat ion. M a x i m u m ful l scale change for any channe l f rom +25°C to T M l N or TMAX is ±2LSBS 
Note 3. Typical change in BOFS gain f rom +25°C to T M , N or T M A X is ±2LSBs. 
Note 4. RBOFS/RAIN mismatch causes transfer func t ion rotat ion about posit ive ful l scale. The effect is an offset and a gain te rm w h e n us ing the 

c i rcu i ts of F igure 7 a n d 9. 
Note 5. Guaranteed but not 100% tested. 

TIMING CHARACTERISTICS — MAX161 ( C L = 100pF, S e e F i g u r e 1) 

P A R A M E T E R S Y M B O L M I N T Y P MAX U N I T S 

ALE Pulse W i d t h »H SO 3 5 ns 

Add ress Val id to L a t c h S e t - U p T i m e tALS 4 5 3 0 ns 

Address Val id to L a t c h H o l d T i m e tALH 10 0 ns 

Address La tch to CS S e t - U p T i m e tl.CS 10 0 ns 

CS to O u t p u t P r o p a g a t i o n De lay >ACC 125 2 0 0 ns 

CS Pulse W id th tew 2 5 0 175 ns 

CS to O u t p u t F loat P r o p a g a t i o n Delay t C F 3 0 5 0 ns 

C S to L o w I m p e d a n c e Bus t cLZ 7 0 100 ns 

C l o c k F requency (No te 6) fCLK 6 4 . 0 M H z 

TIMING CHARACTERISTICS — MX7581 ( C L = I O O P F , S e e F i g u r e 1) 

P A R A M E T E R S Y M B O L M I N T Y P M A X U N I T S 

A L E Pulse Wid th 80 50 ns 

A d d r e s s Valid to La tch S e t - U p T i m e t A L S 70 45 ns 

Add ress Valid to La tch Ho ld T i m e t A L H 20 10 ns 

Address Latch to C S S e t - U p T i m e t LCS 20 10 ns 

C S to O u t p u t P ropaga t i on Delay tACC 200 250 ns 

C S Pulse W id th tew 280 250 ns 

C S to O u t p u t Float P r o p a g a t i o n De lay tCF 50 80 ns 

CS to Low i m p e d a n c e Bus tCLZ 100 150 ns 

C lock F requency (No te 6) f CLK 1.6 12 MHz 

N o t e 6. G u a r a n t e e d c o n v e r s i o n t ime for s ta ted a c c u r a c y of 20,us/channel w i t h 4 .0MHz c lock for MAX161, and 66.7,us/channel w i t h 1 .2MHz 
c l ock for the MX7581. 

/ v \ / i x i y k i 
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CMOS 8-Bit 8-Channei 
Data Acquisition System 

Detailed Description 
Basic Operation 

The MAX161 and MX7581 sequential ly convert analog 
s ignals on 8 input channels into separate 8-bit data 
words. The data is cont inual ly updated in on-ch ip 
RAM, w i th each channel 's convers ion result assigned 
to a separate RAM address. Consequent ly , the con-
version process is user t ransparent in that ou tput 
data is read direct ly f rom RAM. The device can run 
d i rec t l y f r o m a m i c r o p r o c e s s o r c l ock (6800 t ype 
systems) or contro l signal (ALE in 8085 type systems). 
A funct iona l d iagram of the MAX161 and MX7581 is 
shown on the f ront page. 

A/D Conversion 
Internally, the convers ion process is divided into 10 
phases, each 8 c lock periods long. In the first phase, 
the input mul t ip lexer is decremented and the contro l 
logic is reset. STAT (pin 12) goes low for 8 c lock 
cycles at the beg inn ing of this per iod. (STAT also 
goes low for 72 c lock per iods after channel 1 is 
converted). The successive approx imat ion A / D con-
version then takes place dur ing phases 2 th rough 9. 
Finally, data is loaded into RAM dur ing phase 10. 

A single channel convers ion takes 80 input c lock 
per iods whi le a comple te scan th rough all channels 
requires 640 c lock periods. Internal start-up logic 
initializes the converter w i th in 800 c lock periods 
after power is applied. 

Digital Interface 
Channel Selection 

Table 1 shows the t ru th table for channel select ion. 
RAM locat ions are addressed by AO-A2. In systems 
wi th a mul t ip lexed address/data bus, the address is 
la tched by A L E (pin 16). Alternatively, when address 
and data busses are separate, the address latches 
can be made transparent by ty ing ALE HIGH. 

Table 1: 
Channel Selection Truth Table 

A2 A1 AO A L E 
C H A N N E L DATA 

TO BE READ 

0 0 0 1 Channe l 0 
0 0 1 1 Channe l 1 
0 1 0 1 Channe l 2 
0 1 1 1 Channe l 3 
1 0 0 1 Channe l 4 
1 0 1 1 Channe l 5 
1 T 0 1 Channe l 6 
1 T T 1 Channe l 7 

Timing And Control 
Contro l t iming for the MAX161 and MX7581 is shown 
in Figure 1. When CS (pin 13) is HIGH, the three-

state data dr ivers are in their h igh impedance state. 
The dr ivers swi tch to the act ive state when CS goes 
LOW. Output data is valid after t ime t A C C . 

y A 

, r v addb v " / R V A L I D . \ 

H 

\ 
T N D N V A L I D \ R 

• 1 . D A T A / I F 
V A L I D \ B U S F L O A T I N G 
D A T A 

S W I T C H I N G T E R M I N O L O G Y 

t H : A L E pulse w id th requ i rement . 
tALH• Address Valid to la tch ho ld t ime. 
t A L s : Address Valid to la tch se t -up t ime. 
t L C s : Add ress la tch to C h i p Select se t -up t ime. 
tcw : Ch ip Select pu lse w i d t h requ i rement . 
tACC: C h i p Select to val id data p ropaga t i on delay. 
t C F : Ch ip Select to o u t p u t data f loat p ropaga t ion delay. 
tCLz: Ch ip Select to low i m p e d a n c e data bus. 

Figure 1. Interface Timing Diagram 

Data Read Operation 
The MAX161 and MX7581 con t inuous ly scan and 
convert analog input signals w i thou t regard to the 
channel being selected for data output . The on -ch ip 
RAM and con ten t ion logic a l low data to be read 
asynchronous ly w i th respect to the convers ion pro-
cess. The ou tpu t data (RAM contents) is s imply the 
most recent conversion result for the selected channel. 

Au tomat ic Interleaved DMA is provided by internal 
logic to ensure that memory updates do not take 
place when the memory is being addressed by a 
microprocessor. RAM is normal ly updated on a r ising 
c lock edge, 6 c lock periods pr ior to STAT go ing 
LOW, prov ided CS is H IGH (i.e. data is not being 
read). If CS is LOW (read operat ion in progress), 
then the memory update is delayed by 3 clock 
periods. By delaying the update, data w j l i not be 
wri t ten in RAM dur ing a READ as long as CS is kept 
shorter than 3 c lock periods. The possibi l i ty of a 
"content ion" error wi th an asynchronous READ is 
therefore e l iminated if CS is less than 3 c lock per iods 
long. A l though asynchronous reading errors are 
e l imin iated wi th this feature, it in no way restr icts 
compat ib i l i ty wi th other manufacturers ' MX7581s. 

y k i x x i y k i 
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Channel Identification 
In some real-t ime appl icat ions, it may be necessary to 
provide an interrupt s ignal when a part icular channel 
receives updated data. To do this, the channel that is 
current ly conver t ing must be identif ied. STAT pro-
vides an ident i fy ing s ignal by s tay ing low for an 
ex tended t ime (72 vs. 8 c lock per iods) when channe l 
0 is act ive (see Figure 2). Note that input channe ls 
are scanned in reverse order, i.e. AIN7,6. . .1 ,0 . 

A s imp le c i r cu i t for channe l ident i f i ca t ion us ing 
S T A T is shown in F igure 3. The t ime constant , RC, 
is chosen such that X2 ignores the shor t S T A T 
pulses but responds to the wider (72 c lock per iods) 
pulse w id th o c c u r i n g du r i ng channe l 0 convers ion. 
Wi th a 1jus c lock per iod, use 0 .022^F for C and 
1 .8kn fo r R. An a l ternate means of channe l ident i f i -
ca t ion uses the m ic rop rocessor to per iod ica l ly inter-
rogate the S T A T ou tpu t . A s imp le rout ine is shown 
in F igure 4. 

FOB C H A N N E L S I ID 7 ( ! 

STAT 

P R E V I O U S C H A N N E L 
D A T A U P D A T E 

C O M P L E T E . 
M U X A D D R E S S 
D E C R E M E N T E D / 1 

FOR C H A N N E L 0 I F — 
S T A T 

C H A N N E L 0 U P D A T E 
C O M P L E T E . M U X 
A D D R E S S RESET TO 
C H A N N E L 7 

Figure 2. STAT Timing Diagram 

GOES HIGH W H E N 
C H A N N E L 0 IS A C T I V E 

CD4009A 

CMOS 8-Bit 8 -Channe i 
Data Acquisition System 

Figure 3. Hardware Channel Identification 

Figure 4. Software Channel Identification 

Operating Circuits 
For the fo l l ow ing circui ts, the offset and gain adjust-
ments shown in Figures 5, 7 and 9 are o f ten not 
needed (The offset and gain error of the MAX161C 
are 1LSB and 2LSB respectively). In those cases, A1 
and R1-R12 can be omi t ted. Note that in all cases 
where fu l l scale is adjusted, offset must be t r immed 
first. 

Unipolar Binary Operation 
Figures 5 and 6 show the analog c i rcui t connec t ions 
and the resul t ing t ransfer character is t ic for basic uni-
polar opera t ion (0 to +10V input) . A -10V reference is 
connec ted to p in 10 t h r o u g h resistor R9 and a c lock 
is connected to p in 15. Cal ibrat ion is as fo l lows: 

Offset 

Offset (zero error) is t r immed us ing the b ipolar of fset 
pin, B O F S - Resistors R10-R12 fo rm a vol tage div ider 
buf fered by A1 w h i c h drives BOFS- A0 -A2 are taken 
LOW and latched us ing A L E so that channe l 0 is 
con t inuous ly moni to red. Wi th AINO = +19.5mV (i.e. 
1/2 LSB for 10V ful l scale) adjust R11 unt i l DB7-DB1 
are LOW and DBO(LSB) f l ickers. The offset of all 
channe ls is ident ical so one ad jus tment takes care of 
all e ight inputs. 

Full Scale 

App ly +9.941 V (F.S.-3/2LSB) to all inputs (AIN0-AIN7), 
then select one channe l us ing A0-A2, and latch the 
address w i th ALE. Ad jus t t r immer RN of the selected 
input so that DB7-DB1 are H I G H and DBO (LSB) 
f l ickers. Repeat for other channels. 

§ 
o > 

i 
N 
Oi 
CO 

/ n y j x i y n 
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CMOS 8-Bit 8-Channei 
Data Acquisition System 

I N P U T V O L T A G E . V O L T S 
[ R E F E R R E D T O A N A L O G G R O U N D I 

Approximate bit weights are shown. 
Bit weight for a -10V reference is - 39.1 mV 

Figure 5. Unipolar (0 to +10V) Operation Figure 6. Unipolar (0 to + 10 V) Transfer Characteristic 

I N P U T V O L T A G E . V O L T S 
( R E F E R R E D T O A N A L O G G R O U N D I 

Approximate bit weights are shown 
Bit weight for a -10V reference is 39 1mV 

Figure 7. Unipolar (0 to -10V) Operation Figure 8. Unipolar (0 to -10V) Transfer Characteristic 

R 1 0 - R 1 2 c a n b e o m i t t e d if o f f s e t t r i m is D'gn[]AL 

no', r e q u i r e d . R 1 - R 9 c a n b e o m i t t e d if g a i n 
t r i m is n o t r e q u i r e d 

Figure 9. Bipolar (-5V to +5V) Operation 

I N P U T V O L T A G E . M I L L I V O L T S 
( R E F E R R E D T O A N A L O G G R O U N D ) 

Approx imate bit weights are shown 
Bit weight tor a ±5V full scale is « 39.1 mV 

Figure 10. Bipolar Transfer Characteristic Around 0V 

J H J\ X I y H 
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Unipolar 
(Complimentary Binary) Operation 

Figures 7 and 8 show the analog circuit connections 
and typical transfer characteristic for unipolar (0 to 
-10V input) complementary binary operation. Calibra-
t ion is as follows: 

Offset 
A0-A2 are taken LOW and latched using ALE, 
activating channel 0. The offset voltage is identical 
for all channels so only one tr im is needed. With 
AINO = -9.98V (i.e. -F.S.+1/2LSB), adjust R11 so that 
DB7-DB1 are LOW and DBO (LSB) flickers. 

Full Scale 
Apply -58.6mV (3/2 LSB) to all channels (AIN0-AIN7) 
and select the required channel using A0-A2 and 
latch the address with ALE. Adjust t r immer RN of the 
selected channel until DB7-DB1 are HIGH and the 
DBO (LSB) flickers. Repeat for other channels. 

Bipolar (Offset Binary) Operation 
Figures 9 and 10 show the analog circuit connect ions 
and typical transfer characteristic for ±5V bipolar 
operation. Calibration is as follows: 

Offset 
A0-A2 are taken LOW and latched using ALE, selec-
t ing channel 0. The offset error is identical for all 
channels so only one tr im is needed. With AINO = 
-4.980V (i.e. -F.S+1/2LSB), adjust R11 so that 
DB1-DB7 are LOW and DBO (LSB) flickers. 

CMOS 8-Bit 8-Channei 
Data Acquisition System 
VDD (pin 28) should be bypassed to AGND using a 
10/xF electrolytic and 0.1 nF ceramic capacitor. Lead 
lengths should be kept as short as possible. 

Logic Deglitching In nP Applications 
Unspecified states on the address bus (due to different 
rise and fall times) can cause glitches at the CS pin, 
initiating unwanted reads. These glitches can be 
avoided by gating the address decoding logic with 
RD (8085A) or VMA (6800) as shown in Figures 11 
and 12. 

A D D R E S S B U S |8| A 1 3 A I 5 

T T T 
AO Al A2 

EN 

4 = : 

M U L T I P L E X E D 
A D D B E S S / O A T A B U S (I 

CS /H / JX I ^H 
MAX16I 

ALE MX7581 
C L K 

DB0 -DB7 

AO Al A2 

- i - J - 1 

I 
O) 

I 
N 
Ol 
0 0 

Figure 11. 8085/4 Interlace 

Full Scale 
Apply +4.941 V (+F.S.-3/2LSB) to all channels (AIN0-
AIN7) and select the required channel using A0-A2 
and latch the address with ALE. Adjust t r immer RN of 
the selected channel until DB1-DB7 are HIGH and 
DBO (LSB) flickers. Apply -19.5mV to each gain 
t r immed channel. If the output code does not fl icker 
between 01111111 and 1000000, repeat the calibration 
procedure. 

Application Hints 
Analog and Digital Ground 

AGND and DGND should be connected together at 
the device to prevent the possibility of injecting noise 
into the A/D converter. In systems where the AGND-
DGND connection is not local, connect clamp diodes 
(1N914 or equivalent) between the AGND and DGND 
pins. 

Figure 12 6 8 0 0 Irterface 
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CMOS 8-Bit Q-Channel 
Data Acquisition System 

Ordering Information (continued) 
PART TEMP. R A N G E P A C K A G E * ERROR 

M X 7 5 8 1 J N 0 ° C to +70° C Plast ic DIP 1 7/8 L S B 

M X 7 5 8 1 K N 0 ° C to + 7 0 ° C Plast ic DIP 3 /4 L S B 

M X 7 5 8 1 L N 0 ° C to +70° C Plast ic D IP 1/2 LSB 

M X 7 5 8 1 J C W I 0 ° C to +70° C Smal l O u t l i n e 1 7 /8 L S B 

M X 7 5 8 1 K C W I 0 ° C to +70° C Smal l O u t l i n e 3 /4 L S B 

M X 7 5 8 1 L C W I 0 ° C to +70° C Smal l O u t l i n e 1/2 L S B 

M X 7 5 8 1 J / D 0 ° C to +70° C D ice 1 7/8 L S B 

MX7581 A D - 2 5 ° C to +85° C C e r a m i c 1 7/8 L S B 

M X 7 5 8 1 B D - 2 5 ° C to + 8 5 ° C C e r a m i c 3 /4 LSB 

M X 7 5 8 1 C D - 2 5 ° C to +85° C C e r a m i c 1/2 LSB 

M X 7 5 8 1 A Q - 2 5 ° C to +85° C C E R D I P " 1 7 /8 LSB 

M X 7 5 8 1 B Q - 2 5 ° C to +85° C C E R D I P " 3 /4 L S B 

M X 7 5 8 1 C Q - 2 5 ° C to +85° C C E R D I P " 1/2 L S B 

M X 7 5 8 1 S Q - 5 5 ° C to +125°C C E R D I P " 1 7 /8 L S B 

M X 7 5 8 1 T Q - 5 5 ° C to +125°C C E R D I P " 3 /4 L S B 

M X 7 5 8 1 U Q - 5 5 ° C to +125°C C E R D I P " 1/2 LSB 

' All devices — 28 lead packages 
" Maxim reserves the right to ship Ceramic Packages in lieu of 

CERDIP Packages. 

Chip Topography 

3 responsibility for use of any circuitry other than circuitry entirely embodied m a Maxim product. No circuit paten; licenses arc 
?s the right to cnange the circuitry and specifications without notice at any time. 

8 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600 
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Package Information 
T h i s s e c t i o n c o n t a i n s p h y s i c a l d i m e n s i o n s fo r a l l p a c k a g e s c u r r e n t l y s u p p l i e d b y M a x i m . 

t A2 

f t L A1 

f r o 
A3 

- B1 - e A 

- e B 

Plastic DIP 
PLASTIC 

DUAL-IN-LINE 
PACKAGE 
(0.300 in.) 

DIM 
INCHES MILLIMETERS 

DIM 
MIN MAX MIN MAX 

A - 0.200 _ 5.08 
A1 0.015 - 0.38 -

A2 0.(25 0.175 3.18 4.45 
A3 0.055 0.080 1.40 2.03 

— 

B 0.016 0.022 0.41 0.56 

— 

B1 0.045 0.065 1.14 1.65 

— 

C 0.008 0.012 0.20 0.30 

— 

D1 0.005 0.080 0.13 "2.03 

— 
E 0.300 0.325 7.62 8.26 

— E1 0.240 0.310 6.10 7.87 — e 0.100 _ 2.54 -— 
eA 0.300 - 7.62 -

— 

eB _ 0.400 _ 10.16 
L 0.115 0.150 2.92 3.81 

PKG. DIM PINS 
INCHES MILLIMETERS 

PKG. DIM PINS 
MIN MAX MIN MAX 

P D 8 0.348 0.390 8.84 9.91 
P D 14 0.735 0.765 18.67 19.43 
P D 16 0.745 0.765 18.92 19.43 
P D 18 0.885 0.915 22.48 23.24 
P D 20 1.015 1.045 25.78 26.54 
N D 24 1.14 1.265 28.96 32.13 

- E " 

- E 1 -

. 0°-15° 

- e A -

- e B -

Plastic DIP 
PLASTIC 

DUAL-IN-LINE 
PACKAGE 
(0.600 in.) 

DIM 
INCHES MILLIMETERS 

DIM 
MIN MAX MIN MAX 

A - 0.200 - 5.08 
A1 0.015 - 0.38 -

A2 0.125 0.175 3.18 4.45 
A3 0.055 0.080 1.40 2.03 
B 0.016 0.020 0.41 0.51 

B1 0.045 0.065 1.14 1.65 
C 0.008 0.012 0.20 0.30 

D1 0.050 0.090 1.27 2.29 
E 0.600 0.625 15.24 15.88 

E1 0.525 0.575 13.34 14.61 
e 0.100 - 2.54 -

eA 0.600 - 15.24 -

eB _ 0.700 - 17.78 
L 0.120 0.150 3.05 3.81 

PKG. DIM PINS 
INCHES MILLIMETERS 

PKG. DIM PINS 
MIN MAX MIN MAX 

P D 24 1.230 1.270 31.24 32.26 
P D 28 1.430 1.470 36.32 37.34 
P. D 40 2.025 2.075 51.44 52.71 

J1AAyL\JSA A-13 
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Package Information 

{iro V 0 . 1 0 1 m m 
0 . 0 0 4 i n . 

0 ° - 8 " 

7 

Wide SO 
SMALL-OUTLINE 

PACKAGE 
(0.300 in.) 

DIM 
INCHES MILLIMETERS DIM 

MIN MAX MIN MAX 
A 0.093 0.104 2.35 2.65 
A1 0.004 0.012 0.10 0.30 
B 0.014 0.019 0.35 0.49 
C 0.009 0.013 0.23 0.32 
E 0.29) 0.299 7.40 7.60 
e 0.050 ! 1.27 
H 0.394 0.419 10.00 10.65 
L 0.016 0.050 0.40 1.27 

DIM PINS 
INCHES MILLIMETERS 

DIM PINS MIN MAX MIN MAX 
D 16 0.398 0.413 10.10 10.50 
D 18 0.447 0.463 11.35 11.75 
D 20 0.496 0.512 12.60 13.00 
D 24 0.598 0.614 15.20 15.60 
D 28 0.697 0.713 17.70 18.10 

ttrtnnni t A 

B 
t t 

A1 

7 

SSOP 
SHRINK 

SMALL-OUTLINE 
PACKAGE 

DIM 
INCHES MILLIMETERS 

DIM MIN MAX MIN MAX 
A 0.068 0.078 1.73 1.99 
A1 0.002 0.008 0.05 0.21 
B 0.010 0.015 0.25 0.38 
C 0.004 0.008 0.09 0.20 
D SEE VARIATIONS 
E 0.205 I 0.209 5.20 | 5.38 
e 0.0256 BSC 0.65 BSC 
H 0.301 0.311 7.65 7.90 
L 0.025 0.037 0.63 0.95 
a 0" 8' 0' 8" 

DIM PINS INCHES MILLIMETERS DIM PINS MIN MAX MIN MAX 
D 14 0.239 0.249 6.07 6.33 
D 16 0.239 0.249 6.07 6.33 
D 20 0.278 0.289 7.07 7.33 
D 24 0.317 0.328 8.07 8.33 
D 28 0.397 0.407 10.07 10.33 

A I / X I A I 
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Package Information 

CERDIP 
CERAMIC 

DUAL-IN-LINE 
PACKAGE 
(0.600 in.) 

DIM 
INCHES MILLIMETERS 

DIM 
MIN MAX MIN MAX 

A - 0.232 - 5.89 
B 0.014 0.023 0.36 0.58 

B1 0.038 0.065 0.97 1.65 
C 0.008 0.015 0.20 0.38 
E 0.500 0.620 12.70 15.75 

E1 0.590 0.630 14.99 16.00 
e 0.100 2.54 
L 0.120 0.200 3.05 5.08 

L1 0.150 - 3,81 -

Q 0.015 0.075 0.38 1.91 
S - 0.100 - 2.54 

S1 0.005 - 0.13 -

DIM 
INCHES MILLIMETERS 

DIM 
MIN MAX MIN MAX 

D 24 - 1.290 - 32.77 
D 28 - 1.490 - 37.85 
D 40 - 2.096 - 53.24 

I'lNNHNH Li 
n 

A A 1 

20-PIN LCC 
LEADLESS CERAMIC 

CHIP CARRIER 

J x 45 ' 

INCHES MILLIMETERS 
MIN MAX MIN MAX 

A 0.060 0.100 1.52 2.54 
A1 0.050 0.088 1.27 2.24 
B1 0.022 0.028 0.56 0.71 
B3 0.006 0.022 0.15 0.56 
D/E 0.342 0.358 8.69 9.09 

D1/E1 0.200 BSC 5.08 BSC 
32/E2 0.100 BSC 2.54 BSC 
D3/E3 - 0.350 • 9.09 

e 0.050 BSC 1.27 BSC 
e1 0.015 - 0.38 -
h 0.040 REF 1.02 REF 
J 0.020 REF 0.51 REF 
L 0.045 0.055 1.14 1.40 

L1 0.045 0.055 1.14 1.40 
L2 0.075 0.095 . 1.91 2.41 
L3 0.003 0.015 0.08 0.38 

21-658A 

y M ^ X I V M A-19 

Sa?bbSl 0012217 454 


