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Calibrated 4-Channel 12-Bit ADC 

General Description 
The MX7582 is a complete, calibrated 4-channel 12-bit 
A/D converter which maintains true 12-bit performance 
over the full operating temperature range without external 
adjustments. In addition, each 100ns conversion in-
cludes an auto-zejp cycle which reduces zero errors to 
typically below 10dnV. 

CHIP SELECT, READ, and WRITE inputs are included for 
easy microprocessor interfacing without additional logic. 
2-byte, 12-bit conversion data is provided over an 8-bit 
three-state output bus. Either byte may be read first. 
Two address bits control the 4-channel input multiplexer. 

The MX7582's analog input range is 0V to +5V when 
using a +5V reference. All four high-impedance input 
channels have excellent matching (typically 0.05LSB). 

Applications 
Digital-Signal Processing 

Audio and Telecom Processing 

High-Accuracy Process Control 

High-Speed Data Acquisition 

Pin Configurations 

Features 
• True 12-Bit Performance without Adjustments 
• Minimum External Components 
• Four High-impedance Input Channels 
• Zero Error Typically <100 | IV 

• Standard Microprocessor Interface 
• 28-Pin DIP, Wide SO, and PLCC Packages 

Ordering Information 
PART TEMP. RANGE PIN-PACKAGE 

MX7582KN 0"C to +70"C 28 Plastic DIP 

MX7582KCWI 0°C to +70°C 28 Wide S O " 

MX7582KP 0*C to +70"C 28 PLCC 

MX7582K/D O'C to +70'C D i c e " 

MX7582KEWI -40°C to +85°C 28 Wide S O " 

MX7582BQ -40°C to +85°C 28 CERDIP* 

MX7582BD -40°C to +85°C 28 Ceramic SB 

MX7582TQ -55°C to + 125"C 28 CERDIP* 

MX7582TD -55°C to +125°C 28 Ceramic SB 

" Maxim reserves the right to ship Ceramic SB in lieu of CERDIP 
packages. 

" Consult factory. 

Functional Diagram 
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See page 11 for PLCC Pin Configuration. 
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Calibrated 4-Channel 12-Bit ADC 

ABSOLUTE MAXIMUM RATINGS 
VDD to DGND -0.3V, + 1 / V 
Vss to DGND +0.3V, -7V 
A G N D to DGND -0.3V, REFIN +0.3V 
V c c to VDD -0.3V, V 0 D +0.3V 
V c c to DGND -0.3V, +7V 
REFIN to A G N D -0.3V, VDD +0.3V 
A IN0-A IN3 to A G N D -0.3V, VDD +0.3V 
Digital Input Voltage to D G N D -0.3V, VDD +0.3V 
Digital Output Vol tage to DGND -0.3V, VDD +0.3V 

Power Dissipat ion (any Package) 
to +75°C 1000mW 
Derate above +75°C by 10mW/°C 

Operat ing Temperature Ranges 
MX7582KCWI/KD/KN/KP 0°C to +70°C 
MX7582BD/BQ/KEWI -40°C to +85°C 
MX7582TD/TQ -55°C to +125°C 

Storage Temperature Range -65°C to +150°C 
Lead Temperature (solder ing, 10sec) +300°C 

Stresses beyond 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 beyond 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 
(VDD = +15V, V c c = +5V, Vss = -5V, REFIN = +5.0V, fcLK = 140kHz external,TA = TMIN to TMAX, unless otherwise noted.) 

PARAMETER S Y M B O L CONDIT IONS MIN TYP MAX UNITS 

ACCURACY 

Resolution 12 Bits 

Total Unadjusted Error (Note 1) TUE ±1 LSB 

Differential Nonlinearity DNL No missing c o d e s guaranteed ±3/4 LSB 

Full-Scale Error (Gain Error) All channels, AIN0-AIN3 ±1/4 LSB 

Full-Scale Tern poo All channels, AIN0-AIN3 0.25 p p m f C 

Offset Error All channels, AIN0-AIN3 ±1/4 LSB 

Offset Tempco All channels, AIN0-AIN3 0.25 ppm/°C 

Channel- to-Channel Mismatch All channels, AIN0-AIN3 ±1/4 LSB 

ANALOG INPUT 

Input Vol tage Range REFIN = +5.0V 0 +5 V 

On-Channel Input Capacitance CAIN 8 pF 

Input Leakage Current IAIN 
AIN0-AIN3; 0V to +5V 

TA = +25°C 
TA = TMIN to TMAX 

10 
100 

nA 

REFERENCE INPUT 

REFIN Range VREFIN 
For spec i f ied per fo rmance +5 ±5% 

V REFIN Range VREFIN 
Degraded transfer accuracy +4 +6 

V 

REFIN Input Current REFIN = +5.0V 1.0 mA 

2 A l v l X I A I 



Calibrated 4-Channel 12-Bit ADC 

ELECTRICAL CHARACTERISTICS (continued) 
(VDD = +15V, V c c = +5V, Vss = -5V, REFIN = +5.0V, f d K = 140kHz external,TA = TMIN to TMAX, unless otherwise noted.) 

PARAMETER S Y M B O L CONDIT IONS MIN TYP MAX UNITS 

LOGIC INPUTS (RD, CS, WR, BYSL, AO, A1) 

Input H igh Voltage VlH V c c = +5V +5% +2.4 V 

Input Low Vol tage VlL V c c = +5V ±5% +0.8 V 

Input Current llN 
VIN = O to V c c ; 

TA = + 25°C 
TA = TMIN to TMAX 

±1 
±10 

MA 

Input Capac i tance ClN (Note 2) 10 pF 

C L O C K 

Input High Voltage VlH V c c = +5V ± 5 % +3 0 V 

Input Low Voltage VlL V c c = +5V ±5% +0 8 V 

Input High Current llH V c c = +5V ± 5 % + 1 5 mA 

Input Low Current ILL V c c = +5V ± 5 % ±10 m A 

LOGIC O U T P U T S (DB0-DB7, BUSY) 

Output High Voltage VOH V c c = +5V ±5%, IsOURCE = 200nA +4.0 V 

Output Low Voltage VOL V c c = +5V ±5%, IsiNK = 1 6mA +0.4 V 

Floating State Leakage Current 
(DB0-DB7) ILKG V O U T = 0 V to V c c ±1 pA 

Floating State Output 
Capac i tance (DB0-DB7) C O U T (Note 2) 15 pF 

C O N V E R S I O N T IME (Note 3) 

With External Clock f C L K = 140kHz 100 US 

With Internal Clock TA = +25 'C. Use c lock components 
shown in Figure 6. 

100 150 MS 

P O W E R R E Q U I R E M E N T S (Note 4) 

VDD + 15 

Power-Supply Vol tage VSS -5 V 

V c c +5 

VDD Supply Reject ion VDD = +14.25V to +15.75V, Vss = -5V ±0.03 LSB 

Vss Supply Reject ion Vss = -4.75V to -5.25V, VDD = +15V ±0.02 LSB 

IDD VIN = ViLor VIH 5.5 7 5 

Power-Supply Current iss 5 0 7.5 mA 

Icc 0.1 1.0 

Note 1 : Includes: Full-Scale Error, Offset Error, Relative Accuracy . 
Note 2: Guaranteed by design. 
Note 3: Auto-zero cycle t ime inc luded in Conversion Time. 
Note 4: Power-supply current is measured when MX7582 is inactive (CS = WR = RD = BUSY = High). 
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TIMING CHARACTERISTICS (Note 5, Figures 1 and 2) 
(VDD = +15V, V c c = +5V, Vss = -5V, REFIN = +5.0V.) 

PARAMETER S Y M B O L CONDIT IONS 
TA = + 2 5 C TA = - 40 'C to + 8 5 C TA = -55°C to +125°C 

UNITS PARAMETER S Y M B O L CONDIT IONS 
MIN TYP MAX MIN TYP MAX MIN TYP MAX 

UNITS 

CS to WR Setup Time t l 0 0 0 ns 

WR Pulse Width t2(INT) Internal Clock 
Operat ion 

200 240 280 ns 

WR Pulse Width t2(EXT) External Clock 
Operat ion 10 10 10 ps 

CS to WR Hold Time t 3 0 0 0 ns 

WR to BUSY 
Propagat ion Delay t4 80 200 95 250 110 300 ns 

AO, A1 Val id to WR 
Setup Time t5 0 0 0 ns 

AO, A1 Val id to WR 
Hold Time te 20 20 20 ns 

BUSY to CS Setup Time t7 (Note 2) 0 0 0 ns 

CS to RD Setup Time t8 0 0 0 ns 

RD Pulse Width t9 200 240 280 ns 

ns CS to RD Hold Time t i o 0 0 0 

ns 

ns 

BYSL to RD Setup Time t l 1 50 50 50 ns 

BYSL to RD Hold Time t l 2 0 0 0 ns 

RD to Val id Data (Note 6) t l 3 
(Bus Access 
Time) 60 200 75 240 85 280 ns 

ns 
RD to Three-State 
Output (Note 7) t l 4 (Bus Relinquish 

Time) 20 130 20 160 20 180 

ns 

ns 

Note 5: Data is t imed from VOH, VOL; all input control signals are timed from a voltage level of + 1.6V and specif ied with tr = tf = 20ns 
(10% to 90% of +5V). 

Note 6: 113, the t ime required for an output to cross 0.8V or 2.4V, is measured with the load circuits of Figure 3. 
Note 7: t i4, the t ime required for the data lines to change 0.5V, is measured with the load circuits of Figure 4. 

Figure 1. Start Cycle Timing 
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N O T E : T H E 2 - B Y T E C O N V E R S I O N R E S U L T . C A N B E R E A D I N E I T H E R O R D E R F I G U R E I S F O R L O W - B Y T E . H I G H - B Y T E 
O R D E R . I F B Y S L C H A N G E S W H I L E C S A N D R D A R E L O W , D A T A W I L L C H A N G E T O R E F L E C T T H E B Y S L I N P U T 

Figure 2. Read Cycle Timing 

PIN NAME FUNCTION 

1 CAZ Auto-Zero Capacitor Input. Connect other 
end of capaci tor to AGND, 

2 AINO Analog Input for Channel 0 

3 AIN1 Analog Input for Channel 1 

4 AIN2 Analog Input for Channel 2 

5 AIN3 Analog Input for Channel 3 

6 REFIN Voltage Reference Input. The MX7582 is 
specified with REFIN = +5.0V. 

7 AGND Analog Ground 

8 DGND Digital Ground 

9 Vcc Logic Supply. Digital inputs and outputs are 
TTL compat ib le for V c c = +5V. 

DBO-
DB7 

ThreeJState Data Outputs. Active when CS 
and RD are brought low Individual pin func-
tions depend upon BYTE SELECT (BYSL) 
input. 

DATA BUS OUTPUT, CS, RD = LOW 

PIN BYSL = HIGH BYSL = LOW 

10 BUSY (Note 8) DB7 

11 LOW (Note 9) DB6 

12 LOW (Note 9) DB5 

13 LOW (Note 9) DB4 

14 DB11 (MSB) DB3 

15 DB10 DB2 

16 DB9 DB1 

17 DB8 DBO (LSB) 

/ H / J X I / H 

Pin Description 
PIN N A M E FUNCTION 

18 RD READ Input. Used with CS to enable the three-
state data outputs. RD is active low 

19 CS CHIP SELECT Ingut. Used with either RD or 
WR for control. CS is active low and is usually 
the decoded device address enable signal. 

20 WR WRITE Input. In combinat ion with CS, this ac-
tive low signal starts a new conversion The 
min imum WR pulse width is t2(INT) when the 
MX7582 is driven by the on-chip clock. J/Vhen 
an external c lock is used, the minimum WR 
pulse width, t2(EXT), must include the auto-
zero cyc le time. 

21 BYSL BYTE SELECT. Use BYSL to select high- or 
low-byte output during a data READ operation. 
(RD, CS = low). See Data Bus Output Section 

22 BUSY Converter Status. BUSY is only low dur ing 
conversion. 

23 CLK CLOCK Input. Internal clock operation, with clock 
circuit shown in Figure 6, typically results in 120|js 
conversion time. This can be shortened by using 
an external 74HC clock source (Figure 8). 

24 AO Address Input AO. See A1 descript ion. 

25 A1 Address Input A1 Address Inputs AO and A1 
select the input channel. The address inputs 
are latched when WR returns high. 
A1 AO Channel Selected 
0 0 AINO 
0 1 AIN1 
1 0 AIN2 
1 1 AIN3 

26 N.C. No Connect ion, leave pin unconnected. 

27 Vss Negat ive Supply Voltage, -5V 

28 V D D Positive Supply Voltage, +15V 

Note 8: High during a conversion, BUSY is a converter status flag. 
Note 9: When BYSL is high, pins 11-13 output a logic low The 

12-bit d igi ta l result is in DB11 -DBO. DB11 is the MSB. 

5 



Calibrated 4-Channel 12-Bit ADC 

Detailed Operation 
Operating Information 

Figure 5 shows an operat ional d i a g r a m for the MX7582. 
The only requ i red passive componen ts are a hold capac i to r 
(CAZ) a n d t iming c o m p o n e n t s (RCLK, CCLKI , CcLK2) for 
the on -ch ip c lock osci l lator. Only C A Z is requ i red when the 
MX7582 is used with an external c lock. Indiv idual pin 
funct ions are l isted in the Pin Descr ipt ion table. 

On-Chip Clock Operation 
Figure 6 shows the c lock c i rcui t ry for on -ch ip c l ock opera -
tion. Ope ra t i ng wave fo rms are s h o w n in Figure 7. 

The M X 7 5 8 2 is in the au to -ze ro m o d e w h e n a conve rs ion 
is c o m p l e t e J B U S Y = High) . When a new conve rs ion is 
in i t ia ted (CS = Low, WR = Low) , C A Z c h a r g e s to a level 
e q u a l to the ana log input vo l t age m inus the input of fset 
vo l t age of the au to -ze ro c o m p a r a t o r . T h e au to -zero c y c l e 
mus t ex tend at least 10(is into the new convers ion . 

W h e n us ing an internal c lock , it is not n e c e s s a r y for WR 
to rema in low for 10 j is s ince au to -zero t im ing is au tomat -
ical ly set by the MX7582 . Th is is a c h i e v e d by sw i t ch ing 
a cons tan t cu r ren t load a c r o s s the c l o c k capac i t o r s , 
CCLK1 a n d CCLK2, c a u s i n g the vo l t age at the C L K input 
p i n j o s lowly d e c a y f r om V c c (F igure 7). This o c c u r s after 
WR re turns h igh. The Schmi t t t r igger c i rcu i t mon i to r ing 

the vo l tage on the CLK input ends the auto-zero cyc le when 
its low-input t r igger level is reached. At this point, the 
cons tan t cur ren t load ac ross the c lock capac i to rs is 
r e m o v e d a l lowing them to c h a r g e towards V c c v ia RCLK. 
When the vo l tage at the CLK input reaches the high-t r igger 
level, the constant current load is rep laced across C c L k i 
a n d CCLK2. The most s igni f icant bit (MSB) dec is ion is 
m a d e w h e n the low-tr igger level is reached. This cyc le 
repeats itself 12 t imes to prov ide 12 c lock pulses for a 
comp le te convers ion. The circui t a r rangement of Figure 6 
prov ides the relatively slow auto-zero cyc le t ime at the 
beg inn ing of a convers ion whi le a l lowing the c lockosc i l la tor 
to s p e e d u p o n c e the auto-zero cyc le is comple te . 

+ 5 V 

3k < 

D B N • 1 D B N \ 

3k < =L 100pF - p IQQpF 

1 X 
" D G N D " 

_L 
- D G N D 

H I G H - Z T O V O H H I G H - Z TO V O L 

• 5 V 

3k < 

D B N 1 1 D B N 1 

. = L 10pF j 10PF 

1 ' X 
" D G N D " 

1 
• = " D G N D 

V O H T O H I G H - Z V O L T O H I G H - Z 

C A Z 
6 8nF 

' i H h C A Z V D D -

A I N O V s s -

A I M N C -

A I N 2 A 1 -

A I N 3 MX/582 A O -

+ 1 5 V 

- 5 V 

M P A D D R B U S R C L K 
56k 

AAA^ 
S T A T U S _ L C C L K I V C C 
O U T P U T Y 3 9 n F C C L K 2 

5G0pF 

Figure 5. MX7582 Operational Diagram 

Vcc . +5V 

D G N D 

Figure 3. Load Circuits for Access Time Test (ti3) 

Figure 4. Load Circuits for Output Float Delay Test (tu) Figure 6. Circuitry Required for Internal Clock Operation 

6 x n y j x i / n 
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m 

BUSY 

t2 (INT)" FT 
Vcc 

r 
MINIMUM 

"ADTO-ZERCTI 
CYCLE TIME 

LEVELS DEFINED BY INPUT 
SCHMITT TRIGGER 

CLK 

AUTO-ZERO CYCLE • T t t t t T T T T t T t t -
DBI1 DB10DB9 DB8DB7D 
(MSB) 

i DB5 DB4 DB3 DB2 DB1 DBO 
(LSB) 

DECISION POINTS 

*I2(INT) IS THE M I N I M U M WRITE PULSE WIDTH WHEN USING 
INTERNAL CLOCK. SEE TIMING SPECIFICATIONS. 

Figure 7. Operating Waveform - Internal Clock 

External Clock Operation 
For ex terna l c l o c k opera t ion , the C L K input is d r i ven wi th 
a 7 4 H C c o m p a t i b l e c l o c k s o u r c e (F igure 8). RCLK, 
CCLKI a n d CCLK2 a re no longer requ i red . To p rov ide the 
m i n i m u m au to -ze ro c y c l e t ime of 10ns, the WR pu l se 
w i d t h mus t b e e x t e n d e d to the m i n i m u m W R pu l se w id th , 
t2(EXT), s ince th is is not p r o v i d e d au tomat i ca l l y w h e n 
us ing an externa l c l o c k (F igure 9). It is essent ia l that the 
C S input a n d the mu l t ip lexer a d d r e s s j n p u t s (AO, A1) 
rema in va l id t h r o u g h o u t the e x t e n d e d WR pu lse w id th . 

S ince the M S B dec i s i on is m a d e du r i ng the s e c o n d fa l l ing 
e d g e of t he c l o c k input after W R re turns h igh , the ex te rna l 
c l o c k s o u r c e n e e d not b e s y n c h r o n i z e d wi th the ex-
t e n d e d WR pu lse w id th . 

74HC COMPATIBLE 
CLOCK SOURCE 

23 
CLK 

A i i l X l A i 
MX7582 

74HC COMPATIBLE 
CLOCK SOURCE 

CLK 
A i i l X l A i 

MX7582 

i 

CLK 
A i i l X l A i 

MX7582 

Reading Data 
The 12-bi t conve rs ion result a n d the conver te r s ta tus f lag 
a re a c c e s s i b l e over an 8-b i t d a t a bus . Da ta is ava i lab le 
f rom the M X 7 5 8 2 wi th the least s ign i f i cant bit (LSB) 
r ight- just i f ied. Two read opera t i ons are needed . The Byte 
Se lec t (BYSL) input d e t e r m i n e s w h i c h by te is to b e read 
first, 8 LSBs or 4 MSBs p lus s tatus f lag. 

It is n e c e s s a r y to wa i t for the e n d of a conve rs ion to ob ta in 
va l i d 12-bit d a t a f rom the M X 7 5 8 2 ' s success i ve ap-
p rox imat ion regis ter (SAR). If a read opera t i on is per-
f o r m e d d u r i n g a conve rs ion , the M X 7 5 8 2 wil l d u m p the 
ex is t ing con ten t s of the SAR on to the da ta bus . There are 
th ree d i f fe rent m e t h o d s to ensu re co r rec t opera t ion : 

1. Insert a sof tware de lay longer than the A D C 
convers ion t ime b e t w e e n the conve rs ion start a n d 
the da ta read opera t ions . 

2. BUSY is low d u r i n g c o n v e r s i o n a n d h igh at 
conve rs ion end . Use this s ignal as an interrupt to 
the m i c r o p r o c e s s o r . 

3. Poll the conver te r s ta tus f lag, BUSY, at user -de f ined 
intervals after a conve rs ion start. The s tatus f lag is 
ava i lab le on the D B 7 p in du r i ng a h igh -by te READ. 
The f lag is the le f t -most bit a n d c a n b e sh i f ted d i rec t ly 
into the m i c r o p r o c e s s o r ' s car ry f lag for test ing. 
BUSY is h igh d u r i n g a convers ion . 

A wr i te ope ra t i on to the M X 7 5 8 2 du r i ng a conve rs ion will 
restart the conve rs ion . 

BUSY 

t2(EXT)* 

M I N I M U M 
r T U T O - Z E R t T * 

CYCLE TIME 

CLK 

AUTO-ZERO CYCLE 

-Sh 

_ r i J i r L J T _ r i r L j m j i J i 

f t t T AUIO-ZEBO 
CYCLE 

DB11 DB10 DB1 DBO "" 
(MSB) (LSB) 

DECISION POINTS 

*I2(EXT) IS THE M I N I M U M WRITE PULSE WIDTH WHEN 
USING EXTERNAL CLOCK. SEE T IMING SPECIFICATIONS 

Figure 8. External Clock Operation 

/ h y\ x i / n 

Figure 9. Operating Waveform - External Clock 
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Application Hints 
Auto-zero Capacitor (CAZ) 

The auto-zero capacitor (CAZ) must be a low-leakage, 
low-dielectric absorpt ion type such as polypropylene, 
polystyrene, or teflon. Connect the outside foil of CAZ to 
AGND to minimize noise. CAZ should be between 2.2nF 
to 6.8nF 

Clock 
Ser ies c o n n e c t e d c a p a c i t o r s , CCLKI a n d CCLK2, 
generate c lock cyc les by charg ing through an external 
resistor, RCLK, and d i scha rg ing internally th rough a 
switch. Figure 10 shows typical convers ion t ime vs. 
temperature when using the MX7582's on-chip clock. 
Due to variat ions in manufactur ing, the actual operat ing 
f requency can differ f rom ch ip- to-ch ip by up to 20%. For 
this reason, it is sugges ted that an external c lock be used 
under the fol lowing situations: 

1. Appl ica t ions need ing a convers ion t ime within 20% 
of 100ns, the shortest convers ion t ime al lowable for 
spec i f ied accuracy . 

2. Appl icat ions that cannot accep t convers ion t ime 
variations, wh ich may result from internal c lock 
variat ions. 

The internal c lock may be ad justed by exchang ing the 
RCLK resistor with a 50kQ potent iometer in series with a 
2 2 k U resistor (Figure 6). Reduc ing the value of RCLK 
f rom 56k£2 to 47k£2 decreases the convers ion t ime by 
approx imate ly 15|js at room temperature. 

Analog Inputs 
The h igh- impedance analog inputs, AIN0-AIN3, al low 
s imple ana log interfacing. Signal sources from OVto +5V 
may be connec ted direct ly to AIN without extra buffer ing 
for source impedances up to 5k£2 (Figure 11). The 

Figure 10. Typical Conversion Time vs. Temperature Using 
Internal Clock 

input/output transfer character ist ic and transition points 
for this input signal range are demonst ra ted in Figure 12 
and Table 1. The MX7582 transfer character ist ic t rans i -
t ion po in t s o c c u r on i n tege r m u l t i p l e s of 1LSB. The 
output code is natural binary, w i th : 1LSES = (Full Scale 
(FS)) /4096 = (5/4096)V = 1,22mV. 

For s ignal ranges other than 0V to +5V, use resistor 
divider networks to prov ide 0V to +5V signal ranges at 
the MX7582 input pins. The connect ion in Figure 13 
shows a divider network on channel 0 for a 0V to +10Vsig-
nal range. Resistors should be of the same type and 
manufacturer to ensure matched temperature coeffi-
c ients. The s o u r c e i m p e d a n c e mus t now be as low 
as p o s s i b l e s i n c e it a d d s to the res is tor d i v ide r im-
p e d a n c e . The fu l l - sca le error c r e a t e d by s o u r c e 
impedance Rs Is: Rs/(R1 + R2 + Rs). 

Rs 

I — W v 

Vs i O Vs: OV TO +5V 

Rs < 5k 

AINO 
/ W / 1 X I / M 

Figure 11. Unipolar 0V to +5V Operation 

11 111 

11 .110 

1 1 . . 1 0 1 

00 011 

00 010 

00 001 

00 000 

rs ibv 
11 SB rS/4006 

1 - 4 I I 

0V 1LSB 21 SB 3LSB FS - 2LSB FS II SB 

ANALOG INPUT ANY CHANNEL 

Figure 12. Ideal Input/Output Transfer Characteristic lor 
Unipolar Circuit of Figure 11 

• n x i / n 
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Figure 14 shows h o w b ipo lar s igna ls ( -5V to +5V) on 
c h a n n e l 0 are a c c o m m o d a t e d by re fe renc ing a resistor 
d iv ider ne twork to REFIN. The s igna l sou rce must b e 
c a p a b l e of s ink ing 0 . 5 m A wi th the resistor va lues shown . 
Refer to F igure 15 a n d Tab le 2 for the inpu t /ou tpu t t ransfer 
charac te r i s t i c a n d t ransi t ion points for the ±5V s igna l 
range, respect ive ly . The ou tpu t c o d e is of fset b inary wi th 
an LSB s ize of: (FS)( 1 /4096) = (10 /4096)V = 2 .44mV. 

To a d j u s t b i p o l a r z e r o e r ro r , a p p l y 1 . 2 2 m V ( + 1 / 2 L S B ) 
to A I N a n d a d j u s t t he o f f se t of A1 s o t ha t t he A D C 
o u t p u t s w i t c h e s b e t w e e n 1 0 0 0 0 0 0 0 0 0 0 0 a n d 
1 0 0 0 0 0 0 0 0 0 0 1 . 

Power-Supply Decoupling 
Power supp l i es to the M X 7 5 8 2 shou ld b e b y p a s s e d wi th 
a 10(iF e lec t ro ly t ic or tan tu lum capac i t o r in paral le l w i th 
a 0 .01nF d isc c e r a m i c capac i t o r for c lean, h i gh - f requen -
cy p e r f o r m a n c e . P lace all c a p a c i t o r s as c lose as pos-
s ib le to the MX7582 . 

111 111 
111 110 

100 010 
100 001 

011 111 
011 110 

000 001 
000 000 

- 1 

i ^ ! __ FS 
2 

-1/21 SB > H 
-1 f 

t FS 
+ 1/21 SB ? 11 SB 

4 
FS 10V 
1LSB tS/4096 

s 
a 
0 0 
1 0 

ANALOG INPUT. ANY CHANNEI 

Figure 15. Ideal Input/Output Transfer Characteristic lor 
Bipolar Circuit of Figure 14 

R1.10k 
0 01% 

— v w -

Vs Vs: OV TO +10V 

ONLY CHANNEL 0 SHOWN 

R2 10k S 
0 01% 

" T t r 

AINO 
A M X I A i 

MX/582 

AGN0 

Figure 13. Unipolar OV to + 10V Operation 

Rt,10k 
0 . 0 1 % 

Vs: -5V TO +5V 

~ir 

REFIN 
A14XIA1 

MX7582 

AINO 

Table 1. Transition Points for Unipolar 0V to +5V Operation 

Analog Input (V) 

0 00122 
0.00244 

2 49878 
2.50000 
2.50122 

4.99756 
4 99878 

Digital Output 

000000000001 
000000000010 

0111 11111111 
1001 1111 1000 
1001 1111 1001 

1111 1111 1110 
1 1 1 1 1 1 1 1 1 1 1 1 

Table 2. Transition Points tor Bipolar -5V to +5V Operation 

Analog Input (V) Digital Output 

-4.99878 
-4.99634 

-0.00122 
+0.00122 

+4.99389 
+4.99634 

0000 0000 0001 
0000 0000 0010 

1000 0000 0000 
1000 0000 0001 

1111 1111 1110 
111111111111 

ONLY CHANNEL 0 SHOWN 

Figure 14. Bipolar -5V to +51/ Operation 
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Calibrated 4-Channel 12-Bit ADC 

Reference Circuit 
Figure 16 shows how to set up a Maxim MX584LH to 
generate a reference vol tage of +5.00V. An adjustment 
range of ±75mV is prov ided by R2. Over the commerc ia 
temperature range, the MX584LH will contr ibute no more 
than ±1LSB of gain error. 

Dur ing a convers ion, transient currents f low at the REFIN 
input. To prevent dynamic errors, p lace either a 10|iF 
electrolyt ic or tantalum smooth ing capaci tor in parallel 
with a 0.01| iF disc ceramic from the REFIN pin to AGND. 

Layout 
When des ign ing a layout for a pr inted circuit board, keep 
digital and analog signal lines separa ted whenever pos-
sible. It is crit ical that no digital line run a longside an 
analog signal line or near the CAZ. Guard the analog 
inputs, the reference input and the auto-zero input with 
t races connec ted to AGND. 

Establ ish a single-point analog g round (AGND) as c lose 
to the MX7582 as possible, isolated from the logic sys-
tem. Connect the single-point analog ground to the 
digital system ground, wh ich is a t tached to DGND at one 
point and as c lose as possible to the MX7582. The 
fol lowing should be returned to the analog ground point: 

inpu t -s igna l c o m m o n , input gua rds , CAZ, and any 
bypass capac i to rs for the reference input and the analog 
suppl ies. Low- impedance analog and digital power-
supply c o m m o n returns with w ide t race widths are essen-
tial for quiet operat ion of the MX7582 

Noise 
To minimize the input noise coupl ing, input s ignal leads 
to AIN and signal return leads from A G N D should be kept 
as short as possible. A shie lded cab le between source 
and ADC is sugges ted in appl icat ions where longer leads 
are required. Also, care should be taken to reduce the 
ground-c i rcu i t impedances as much as possible since 
any potential d i f ference in grounds between the signal 
source and ADC creates an error vol tage in series with 
the input signal. 

W h e n i n t e r f a c i n g to c o n t i n u o u s l y busy a n d noisy 
microprocessor buses, it is possib le to get errors at the 
LSB level. These errors exist because of feedthrough 
from the bus to the integrated circuit through the pack-
age. The problem can be minimized in ceramic side 
braze (Ceramic SB) packaged ch ips by ground ing the 
metal lid. Another solution is to isolate the MX7582 from 
the microprocessor bus with three-state buffers 

( 1 5 V 

Figure 16 MX584LH as Reference Generator 
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Calibrated 4-Channel 12-Bit ADC 

Pin Configurations (continued) Chip Topography 

Top View 

AINU 5 25 | A1 

R U I N 6 A 1 / 1 X I / M 
24 AO 

j AGNI) 7 
MX/582 

23 CI K 

DUN!) 8 22 BUSY 

V,. r 9 21 BYSI 

, [ )H/ 10 20 WR 

i mi l 11_ J 9 j CS 

12 131 14' 15 16 17 IB 

PLCC 

AINO VDD 
AIN1 I CAZ Vss 

|3 2 |1 128 127 

_Package Information 

E1 - —; 
I I 

I 

L^ , 0 - 1 5 

— E A 

Plastic DIP 
P L A S T I C 

DUAL- IN -L INE 
P A C K A G E 
(0.600 in.) 

INCHES MILL IMETERS 
DIM 

MIN MAX MIN MAX 
A : 0.200 - 5 08 

A1 0.015 I 0.38 I -
A2 0 125 0.175 3 18 4 45 

A3 0.055 0 080 1.-10 
4-

2.03 
B 0.016 0.020 0.41 

4-
0 51 

B1 0.045 0.065 1.14 1 G5 

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 n T e o o 15.24 -
eB - 0.700 17.78 
L 0.120 0.150 3.05 3 81 

PKOI DIM PINS 
INCHES MILLIMETERS 

PKOI DIM PINS 
MIN MAX MIN , MAX 

p D 24 1.230 1.270 
1.470 

31.24 J _ 3 2 26 
36 32 37.34 p 

p 
D 28 1 430 

2.025 

1.270 
1.470 

31.24 J _ 3 2 26 
36 32 37.34 p 

p 
D 40 

1 430 
2.025 2.075 51 44 [ 52.71 
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Calibrated 4-Channel 12-Bit ADC 

Package Information (continued) 

0°- 8° 

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 0.291 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 

P L C C 

P L A S T I C 

L E A D E D C H I P C A R R I E R 

DIM 

A 

A2 
A3 

MILLIMETERS 

0.026 0.032 

D 
D1 
D2 
D3 
D 

D1 
D2 
D3 
04 
D 
D1 
D2 
D3 
D4 
D 
D1 
D2 
D3 
D4 

MILLIMETERS 

9.78 10.03 
0.350 0.356 
0.290 0.330 

12.32 12.57 
0.450 0.456 
0.390 0.430 

17.40 17.65 

0.590 0.630 

0.985 0.995 
0.950 0.958 

14.99 16.00 

25.02 25.27 
24.13 24.33 
22.61 23.62 

Maxim cannot assume responsibility for use ol any circuitry 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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