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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 100pus conversion in-
cludes an auto-zero cycle which reduces zero errors to
typically below 100uV.

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 OV 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
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Calibrated 4-Channel 12-Bit ADC

Features

4 True 12-Bit Performance without Adjustments

4 Minimum External Components

4 Four High-Impedance Input Channels
¢ Zero Error Typically <100V

4 Standard Microprocessor Interface

4 28-Pin DIP, Wide SO, and PLCC Packages

Ordering Information

PART TEMP.RANGE  PIN-PACKAGE
MX7582KN 0'Cto +70°C 28 Plastic DIP
MX7582KCWI 0Cto +70°C 28 Wide SO**
MX7582KP 0'Cto +70°C 28 PLCC
MX7582K/D 0°Cto +70°C Dice™ |
MX7582KEWI -40°C to +85°C 28 Wide SO**
MX7582BQ 40°C 10 +85°C 28 CERDIP*

 MX7582BD -40°C 10 +85°C 28 Ceramic SB
| Mx7582TQ 55°C 10 +125°C 28 CERDIP*
MX7582TD -55°Cto +125°C 28 Ceramic SB

* Maxim reserves the right to ship Ceramic SB in lieu of CERDIP
packages.
** Consult factory.

Functional Diagram

| TOPVIEW
i -
oz [1] ° 28] Voo
AINO [ 2 | 27] Vss
AIN1 6] N.C. |
AIN2 [ 4 | 25] A1
AIN3 [5 | 2] A0
REFIN [6 | m;;;;ﬂ 23] CLK
AGND [7] 22| BUSY
OGND |8 | 21] BYSL
vee o] 20| W
DBY 19] CS
0BG 18] RD
D85 17] DB (LSB)
DB4 [13] 16] DB1
0B3 [14] 15] DB2
DIP/SO
S(ff page 11 for PLCC Pin Configuration.
al

! CAZ Voo Vss Voo
{1 |28 |27 ]9
o 2 mmam %
ant 1 “" MX7582 .
AN2 - MUX |
s 17 nuto-zeRo
gl B COMPARATOR
25| | LaTcH
g '] J
REFIN 128T0AC |
i
AGND 5"”7 e DB7
! LN THREE- |- 10
” ! | STATE 83}“
L ouTtPUT |}
CLK — {%E TV oRwveRs | 17
DBO
_ . 2
CONTROL LOGIC J_}—-~->~— BUSY
I
f1g 119 l20 2t lg
RD CS WR pgysL DGND
N.C. = No Connect

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at

Cc8S.LXN


http://www.dzsc.com/stock-ic/MX7582BD.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

MX7582

Calibrated 4-Channel 12-Bit ADC

ABSOLUTE MAXIMUM RATINGS

VoD O DEND s smmn s st oha Vs P 1V
VSO DGND ..o £ 0.3V, <7V
AGND to:DENB s msanmamsmr 03V HEFI N 08V
VCC IO VDD e ieceieieereeis e sieeeeneene-0.3V, VDD 0.3V
Ve 10 DOND s asmvissmimmamai sz O VA Y.
REFIN to AGND ...oooviivivieeeeeeeeeieei e n=0.3V, VDD +0.3V

..-0.3V, VoD +0.3V
...-0.3V, Vpp +0.3V
-0.3V, Vpp +0.3V

AINO-AIN3 10 AGND ..o
Digital Input Voltage to DGND.............
Digital Output Voltage to DGND ...

Power Dissipation (any Package)

104752 s s DO DMV

Derate above +75°C OV ... 10mwW/°C
Operating Temperature Ranges

MXT7SE2KCWIKD/KNKP 0°C to +70°C

MX7582BD/BQ/KEWI........... -40°C to +85°C

MXT7582TD/TQ .o 55°C to +125°C

Storage Temperature Range ...

Lead Temperature (soldering, 10sec) '

-65°C to +150°C

Stresses beyond those listed under ‘Absolute Maximum Ratings” may cause permanent damage (o 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

(Vop = +15V, Vce = +5V, Vsg = -5V, REFIN = +5.0V, fcLk = 140kHz external, Ta = TMIN to TmaAx, unless otherwise noted

PARAMETER | symeoL | CONDITIONS | MIN TYP  MAX  UNITS
ACCURACY .
Resolution 12 _ Bits B
Total Unadjusted Error (Note 1) | TUE + LSB |
Differential Nonlinearity DNL No missing codes guaranteed +3/4 SB _
Full-Scale Error (Gain Error) All channels, AINO-AIN3 +1/4 SB |
Full-Scale Tempco All channels, AINO-AIN3 0.25 o/ C |
Offset Error All channels, AINO-AIN3 o + sB |
Offset Tempco All channels, AINO-AIN3 0.25 olg C—
Channel-to-ChannelMismatch All channels, AINO-AIN3 +1/4 SB |
ANALOG INPUT N -

Input Voltage Range REFIN = +5.0V 0 :
On-Channel Input Capacitance CAIN oF |
AINO-AIN3; OV to +5V : 1
Input Leakage Current LAIN Ta=+25C 10 A
Ta = TMIN to TmAx 100
REFERENCE INPUT ]
For specified performance +5 5%
REFIN Range VREFIN =
Degraded transfer accuracy +4 +6
REFIN Input Current REFIN = +5.0V 10 ma
2 PV 4V




Calibrated 4-Channel 12-Bit ADC

ELECTRICAL CHARACTERISTICS (continued)

(VoD = +158V, Ve = +5V, Vss = -5V, REFIN = +5.0V, fcLk = 140kHz external, Ta = TMmIN to TMax, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
LOGIC INPUTS (RD, CS, WR, BYSL, A0, A1)
Input High Voltage ViH Vee = +5V +5% +2.4 V
Input Low Voltage ViL Vce = +5V 5% +0.8 \
Vin = 0 to Vee:
Input Current IiN Ta=+25C £1 HA
Ta = TMIN to Tmax +10
Input Capacitance CiN (Note 2) 10 pF
| CLOCK
| Input High Voltage VIH Vee = +5V 15% +3.0 v
_!nput Low Voltage ViL Vee = +5V +5% +0.8 v
Input High Current i1 Voo = +5V +5% +1.5 mA
Input Low Current e Vee = +5V 5% +10 HA
LOGIC OUTPUTS (DB0-DB7, BUSY)
Output High Voltage VoH Ve = +5V £5%, ISOURCE = 200pA +4.0 \%
| Output Low Voltage VoL | Ve = +5V 5%, Isink = 1.6mA ) +0.4 v
i(:!:l)oéa(t)l?[g)gBS?t)ale Leakage Current ILKG VOUT = OV to Voe +1 WA
E'Sgggﬁasrf?é‘:’(géé‘?é‘an Coutr | (Note2) 15 pF
CONVERSION TIME (Note 3)
With External Clock fcLk = 140kHz 100 us
With Internal Clock lﬁotv;?ns;:?gugesgfjmk components 100 150 us
POWER REQUIREMENTS (Note 4)
VoD +15
Power-Supply Voltage Vss -5 vV
Vee +5
VoD Supply Rejection VpD = +14.25V to +15.75V, Vgs = -5V +0.03 LSB
Vsg Supply Rejection Vss =-4.75V t0 -5.25V, Vpp = +15V +0.02 LSB
oD ViN = ViLor ViH 55 7.5
Power-Supply Current | Iss 50 75 mA
lcc 0.1 1.0

Note 1: Includes: Full-Scale Error, Offset Error, Relative Accuracy.

Note 2: Guaranteed by design.

Note 3: Auto-zero cycle time included in Conversion Time. -

Note 4: Power-supply current is measured when MX7582 is inactive (CS = WR = RD = BUSY = High).

V'V > 4V, 3
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TIMING CHARACTERISTICS (Note 5, Figures 1 and 2)
(VoD = +15V, Voo = +5V, Vss = -5V, REFIN = +5.0V.)

PARAMETER SYMBOL| CONDITIONS | A=*25C | TA= 40C10+85C Ta=-55Clo+125C NITS
MIN TYP MAX| MIN TYP MAX MIN TYP MAX s
CS to WR Setup Time ot 0 0
wWR . Internal Clock
WR Pulse Width to(INT) Operation 200 240
1= ; External Clock
WR Pulse Width to(EXT) Operation 10 10
CS to WR Hold Time t3 0 0
WR to BUSY
Propagation Delay 4 80 200 % 250
A0, A1 Valid to WR
Setup Time 15 0 0
A0, A1 Valid to WR
Hold Time t6 20 20
BUSY to CS Setup Time t7 (Note 2) 0 0
CS to RD Setup Time ta 0 0
RD Pulse Width ta 200 240
CS to RD Hold Time t10 0 0
BYSL to RD Setup Time t11 50 50
BYSL to RD Hold Time t12 0 0
RD to Valid Data (Note 6)| 13 (T?n‘f,gﬁccess 60 200 75 240 85 28
RD to Three-State (Bus Relinquisﬁ‘ = e
Qutput (Note 7) t14 Time) 20 130 | 20 160
Note5: Datais timed from VoH, VoL; allinput control signals are timed from a voltage level of +1.6V and specified with tr = = = 20r
(10% to 90% of +5V).
Note 6: 113, the time required for an output to cross 0.8V or 2.4V, is measured with the load circuits of Figure 3.
Note 7: t14, the time required for the data lines to change 0.5V, is measured with the load circuits of Figure 4.
[ —
/
. b - - t3_
WR —_\ e ———
e/
ta
BUSY ,
15 16
r-—P
7 VIH
wn A i %%
Figure 1. Start Cycle Timing
4 V.V 4V, "]




Calibrated 4-Channel 12-Bit ADC

12 |e—

BUSY
t7
cs
) /
—> g 1 —1 1o E-'—
) \
i je— t2 fe—
BYSL | y
! - 1
K] t14
PEDAN
DATA DN LOW-BYTE DATA

NOTE: THE 2-BYTE CONVERSION RESULT CAN BE READ IN EITHER ORDER. FIGURE IS FOR LOW-BYTE, HIGH-BYTE
ORDER. IF BYSL CHANGES WHILE CS AND RD ARE LOW, DATA WILL CHANGE TO REFLECT THE BYSL INPUT.

HIGH-BYTE DATA

Figure 2. Read Cycle Timing

Pin Description

M /AXI/WVI

' PIN | NAME FUNCTION PIN | NAME FUNCTION
| 1 CAZ | Auto-Zero Capacitor Input. Connect other 18 RD READ Input. Used with CS to enable the three-
| end of capacitor to AGND. state data outputs. RD is active low.
2 AINO | Analog Input for Channel 0 19 | CS %IF;" SELECT Input. Used with either RD or
WR for control. CS is active low and is usually
3 | AIN1 | Analog Input for Channel 1 the decoded device address enable signal.
4 AIN2 | Analog Input for Channel 2 20 | WR | WRITE Input. In combination with CS, this ac-
| f tive low signal starts a new conversion. The
5 | AINS | Andlog input far Channiel 3 minimum WR pulse width is t2(INT) when the
6 REFIN | Voltage Reference Input. The MX7582 is MX7582 is driven by the on-chip clock. When
specified with REFIN = +5.0V. an external clock is used, the minimum WR
_AGND_ j Analog Ground geurlgi;véclgr;i.ntféFXT), must include the auto-
8 |[DGND | Digital Ground 21 | BYSL | BYTE SELECT. Use BYSL to select high- or
9 v Logic Supply. Digital inputs and outputs are low-byte output during a data READ operation.
& TT% Comgggb;e !%r VCCD: +5V. P (RD, CS = low). See Data Bus Output Section.
10-17 | DBO- | Three-State Data Outputs. Active when CS 22 | BUSY | Converter Status. BUSY is only low during
DB7 and RD are brought low. Individual pin func- conversion.
tions depend upon BYTE SELECT (BYSL) 23 | CLK | CLOCKInput. Internal clock operation, with clock
input. circuit shown in Figure 6, typically results in 120us
conversion time. This can be shortened by using
an external 74HC clock source (Figure 8).
DATA BUS OUTPUT, CS, RD = LOW 24 AQ Address Input AQ. See A1 description.
_ _ 25 Al Address Input A1. Address Inputs AQ and A1
PIN BYSL = HIGH BYSL =LOW select the input ch%lﬁnel. The address inputs
1 BUSY (N 7 are latched when returns high.
2 (Nore®) BE7 A1 A0  Channel Selected
11 LOW (Note 9) DB6 0 0 AINO
0 1 AIN1
12 LOW (Note 9) DB5 1 0 AINZ2
S ] |
13 LOW (Note 9) DB4 | . ! Al
g 26 | N.C. | NoConnection, leave pin unconnected.
14 DB11(MSB) DB3 : —
» 27 Vsg Negative Supply Voltage, -5V
1
3 BR10 DRE 28 VDD Positive Supply Voltage, + 15V
16 DB9 DB1
Note 8: High during a conversion, BUSY is a converter status flag.
17 DB8 DBO (LSB) Note 9: When BYSL is high, pins 11-13 output a logic low. The

12-bit digital result is in DB11-DBO. DB11 is the MSB.

5
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Detailed Operation
Operating Information

Figure 5 shows an operational diagram for the MX7582.
The only required passive components are a hold capacitor
(CAZ) and timing components (RcLK, CCLK1, CCLK2) for
the on-chip clock oscillator. Only CAZ is required when the
MX7582 is used with an external clock. Individual pin
functions are listed in the Pin Description table.

On-Chip Clock Operation

Figure 6 shows the clock circuitry for on-chip clock opera-
tion. Operating waveforms are shown in Figure 7.

The MX7582 is in the auto-zero mode when a conversion
is complete (BUSY = High). When a new conversion is
initiated (CS = Low, WR = Low), CAZ charges to a level
equal to the analog input voltage minus the input offset
voltage of the auto-zero comparator.The auto-zero cycle
must extend at least 10us into the new conversion.

When using an internal clock, it is not necessary for WR
to remain low for 10us since auto-zero timing is automat-
ically set by the MX7582. This is achieved by switching
a constant current load across the clock capacitors,
CcLk1 and CcLke, causing the voltage at the CLK input
pinto slowly decay from Vcc (Figure 7). This occurs after
WR returns high. The Schmitt trigger circuit monitoring

+5Y
3%
DBN DBN
3k T 100pF T 100pF
= DeND - = DGND
HIGH-Z TO Vou HIGH-Z TO VoL

the voltage onthe CLK input ends the auto-zero cycie wher
its low-input trigger level is reachec A0« ng. tf
constant current load across the cocs ¢
removed allowing them to charge towaras Voo = ¢
When the voltage at the CLK input reaches the ngr-a5
level, the constant current load is replaced across ©
and CcLk2. The most significant bit (MSB) oec <
made when the low-trigger level is reachea Trs -,
repeats itself 12 times to provide 12 clock puses
complete conversion. The circuit arrangement of
provides the relatively slow auto-zero cycle tme at e
beginning of a conversion while allowing the clock osciiator
to speed up once the auto-zero cycle is complete.

Figure 3. Load Circuits for Access Time Test (t13)

+aV

DBN DBN
3 — 10pF 10pF
1 1 1
DGND ~ = DGND
VoH TO HIGH-Z VoL TO HIGH-Z

CAZ
68nF »
i caz Voo [ +15V
— 2 Ao H0 sy
ANALOG i Vs
INPUTS 0V | AN NC. —gg
+av,
REFERRED 5| AN maxam a E:} uPADDRBUS 8oL
TO AGND et ARG MX7582 A0 6
5.0V — | ReFN OLK oW\
L s OS2 SIALS Lo )
'”—g DGND B\‘§L Q_G\ L 0
45V | Vee WR 0 B oNTRO
11| BUSY/DB? c_s—]s-) NPUTS & 4o
,—12 0/086 E‘ﬁ-’ o
(3] /088 DB&;DBU'—}G‘, 2xINg1S _
5] /0B DBY/DB - | e
| ||| ~—1bei/s3  oBioms2|-= |
[ \ ups-8rr
‘ = — | DATABUS
|

Figure 5. MX7582 Operational Diagram

Ve, +5V

ReLk
56k, 1%
i—ﬁ CLK
Colx ALAXAN
39nF, 2% | MX7582
i
2xINg14 T L 4 g{%gﬁg%
'_1

DGMND

Figure 4. Load Circuits for Output Float Delay Test (t1a)

6

Figure 6. Circuitry Required for Internal Clock Operation
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t2 (INT)
WR \ r
s\ [
MINIMUM ;
7T LEVELS DEFINED BY INPUT
Vee ‘nc—%LUE %IEI\.TE SCHMITT TRIGGER
CLK |

W
womee (Y YTY T

DB11DB10 089 DB30B7 DB6 DBS DB4 DB3 D2 DB DBO
(MSB) (LSB)
S

DECISION POINTS

*12(INT) IS THE MINIMUM WRITE PULSE WIDTH WHEN USING
INTERNAL CLOCK. SEE TIMING SPECIFICATIONS.

Figure 7. Operating Waveform — Internal Clock

External Clock Operation

For external clock operation, the CLK input is driven with
a 74HC compatible clock source (Figure 8). RCLK,
CcLk1and CcLk2 are no longer required. To provide the
minimum auto-zero cycle time of 10us, the WR pulse
width must be extended to the minimum WR pulse width,
t2(EXT), since this is not provided automatically when
using an external clock (Figure 9). It is essential that the
CS input and the multiplexer address inputs (A0, A1)
remain valid throughout the extended WR pulse width.

Since the MSB decision is made during the second falling
edge of the clock input after WR returns high, the external

Reading Data

The 12-bit conversion result and the converter status flag
are accessible over an 8-bit data bus. Data is available
from the MX7582 with the least significant bit (LSB)
right-justified. Two read operations are needed. The Byte
Select (BYSL) input determines which byte is to be read
first, 8 LSBs or 4 MSBs plus status flag.

Itis necessary to wait for the end of a conversion to obtain
valid 12-bit data from the MX7582's successive ap-
proximation register (SAR). If a read operation is per-
formed during a conversion, the MX7582 will dump the
existing contents of the SAR onto the data bus. There are
three different methods to ensure correct operation:

1. Insert a software delay longer than the ADC
conversion time between the conversion start and
the data read operations.

2. BUSY is low during conversion and high at
conversion end. Use this signal as an interrupt to
the microprocessor.

3. Poll the converter status flag, BUSY, at user-defined
intervals after a conversion start. The status flag is
available on the DB7 pin during a high-byte READ.
The flag is the left-most bit and can be shifted directly
into the microprocessor's carry flag for testing.

BUSY is high during a conversion.

A write operation to the MX7582 during a conversion will
restart the conversion.

clock source need not be synchronized with the ex-
tended WR pulse width.
1(EXT)"
ANE ¥
WR
BUSY \ — /
MINIMUM £
™ AUTO-ZEAD ™
CYCLE TIME
— Cupipipipigigiyigigiyl
23 AUTO-ZERD
74HC COMPATIBLE
CLOCK SOURCE s _womooce | [
VX756 DB11 DB10 DBl DBO
J (Ms8) (LS8)
it R ..
DGND DECISION POINTS

*1p(EXT) IS THE MINIMUM WRITE PULSE WIDTH WHEN

USING EXTERNAL CLOCK. SEE TIMING SPECIFICATIONS
Figure 8. External Clock Operation Figure 9. Operating Waveform - External Clock
M AIXI1/V1 7
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Application Hints
Auto-zero Capacitor (CAZ)

The auto-zero capacitor (CAZ) must be a low-leakage,
low-dielectric absorption 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

Series connected capacitors, CcLK1 and CCLK2,
generate clock cycles by charging through an external
resistor, RCLK, and discharging internally through a
switch. Figure 10 shows typical conversion time vs.
temperature when using the MX7582's on-chip clock.
Due to variations in manufacturing, the actual operating
frequency can differ from chip-to-chip by up to 20%. For
this reason, itis suggested that an external clock be used
under the following situations:

1. Applications needing a conversion time within 20%
of 100us, the shortest conversion time allowable for
specified accuracy.

2. Applications that cannot accept conversion time
variations, which may result from internal clock
variations.

The internal clock may be adjusted by exchanging the
RcLK resistor with a 50kQ potentiometer in series with a
22kQ resistor (Figure 6). Reducing the value of RCLK
from 56kQ to 47kQ decreases the conversion time by
approximately 15us at room temperature.

Analog Inputs

The high-impedance analog inputs, AINO-AIN3, allow
simple analog interfacing. Signal sources from 0V to +5V
may be connected directly to AIN without extra buffering
for source impedances up to 5kQ (Figure 11). The

input/output transfer characteristic and transition points
for this input signal range are demonstrated in Figure 12
and Table 1. The MX7582 transfer characteristic transi-
tion points occur on integer multiples of 1LSB. The
output code is natural binary, with: 1LSB = (Full Scale
(FS)) /4096 = (5/4096)V = 1.22mV.

For signal ranges other than OV to +5V, use resistor
divider networks to provide OV to +5V signal ranges at
the MX7582 input pins. The connection in Figure 13
shows a divider network on channel O for a OV to +10Vsig-
nal range. Resistors should be of the same type and
manufacturer to ensure matched temperature coeffi-
cients. The source impedance must now be as low
as possible since it adds to the resistor divider im-
pedance. The full-scale error created by source
impedance Rs is: Rs/(R1 + R2 + Rs).

Rs

AN AIND
AN AN
Vg Vs OV T0 5V MX7582
"} acnp

iIf-»

Rs <5k

Figure 11. Unipolar OV to +5V Operation

1111 L

1110 4+ —
1101 4 ] 5
= £ i
o [Foxse 2 - ; i
q CLK = 56K o v |
E R RO = 2 .01 !
= 140 3-Corkz = 560pF - = |
= — = |
= 130 o
=] = 00..010 : g
2 120 L] ; F$ = 45V ;
EST) 7 0001 L —J 1LSB=FS/4096 |
2
g w L
5 25 0 425 450 475 4100 +125 00..000 ‘“———f—t—r f —
OV 1LSB 2LSB 3LSB -~ FS-2LSBFS-1LSB
AMBIENT TEMPERATURE (°C)
ANALOG INPUT, ANY CHANNEL
Figure 10. Typical Conversion Time vs. Temperature Using Figure 12. Ideal Input/Output Transfer Characteristic for

Internal Clock
8

Unipolar Circuit of Figure 11
Er. V. b 4V.". |



Calibrated 4-Channel 12-Bit ADC

Figure 14 shows how bipolar signals (-5V to +5V) on
channel 0 are accommodated by referencing a resistor
divider network to REFIN. The signal source must be

capable of sinking 0.5mA with the resistor values shown. i il -
Refer to Figure 15 and Table 2 for the input/output transfer e
characteristic and transition points for the +5V signal |
range, respectively. The output code is offset binary with Sisii |
an LSB size of: (FS)(1/4096) = (10/4096)V = 2.44mV. 100'“ﬂ01 | —
To adjust bipolar zero error, apply 1.22mV (+1/2LSB) N k. |
to AIN and adjust the offset of A1 so that the ADC 011111 [l J \;WELSB 8
output switches between 1000 0000 0000 and o110} i_T 2
1000 0000 0001.

Power-Supply Decoupling 000..001 + U—I—\ FS =10V
Power supplies to the MX7582 should be bypassed with 000005 158355/
a 10uF electrolytic or tantulum capacitor in parallel with ov

a 0.01uF disc ceramic capacitor for clean, high-frequen-

cy performance. Place all capacitors as close as pos- AR UL AN UL

sible to the MX7582.
Figure 15. Ideal Input/Output Transfer Characteristic for
Bipolar Circuit of Figure 14
Table 1. Transition Points for Unipolar 0V to +5V Operation
Analog Input (V) Digital Output
T avann| 0.00122 0000 0000 0001
MAX400 s 0.00244 000000000010
i 0.01% 2 o
A AN AIND
x ANAXIAN 2.49878 0[1381 1111 18}&6
R2, 10k MX7582 2.50000 100111111
Vs @ Vs; OV TO +10V 001% N 250122 100111111001
7
_;L AGND
4.99756 11111111 1110
ONLY CHANNEL 0 SHOWN ] 4.99878 14111111 1111
| M

Figure 13. Unipolar OV to + 10V Operation

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

Analog Input (V) | Digital Output
— -4.99878 | 00000000 0001
= 61 ReFin -4.99634 00000000 0010
ANAXLAN T EaEey
J MAX400 R1, 10k
0.01% Mx7582 -0.00122 1000 0000 0000
1% 2 +0.00122 1000 0000 0001
[ A1 AM AINO
[ R2, 10k . oL
1 0.01%

é‘“) Vs: -5V T0 +5V - +4.99389 111111111110 i
+ AGND +4.99634 TP 1 .-'
= | |

OMLY CHANNEL 0 SHOWN

Figure 14. Bipolar -5V to +5V Operation
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Reference Circuit

Figure 16 shows how to set up a Maxim MX584LH to
generate a reference voltage of +5.00V. An adjustment
range of £75mV is provided by R2. Over the commercial
temperature range, the MX584LH will contribute no more
than £1LSB of gain error.

During a conversion, transient currents flow at the REFIN
input. To prevent dynamic errors, place either a 10uF
electrolytic or tantalum smoothing capacitor in parallel
with a 0.01uF disc ceramic from the REFIN pin to AGND.

Layout

When designing a layout for a printed circuit board, keep
digital and analog signal lines separated whenever pos-
sible. It is critical that no digital line run alongside an
analog signal line or near the CAZ. Guard the analog
inputs, the reference input and the auto-zero input with
traces connected to AGND.

Establish a single-point analog ground (AGND) as close
to the MX7582 as possible, isolated from the logic sys-
tem. Connect the single-point analog ground to the
digital system ground, which is attached to DGND at one
point and as close as possible to the MX7582. The
following should be returned to the analog ground point:

+15V
8 28
Voo
001 1 4500V 6
H — Amaxam . R REFIN
MX584LH J 10 ANLAXAN
l-—“ 3 OOWA  Mmx7s82
i

TA T
[y
AGND

“\

Figure 16. MX584LH as Reference Generator

10

input-signal common, input guards, CAZ, ancg ar
bypass capacitors for the reference input and the a
supplies. Low-impedance analog and digital o
supply common returns with wide trace widths are essen-
tial for quiet operation of the MX7582.

Noise

To minimize the input noise coupling, input signal 'ezaad
to AIN and signal return leads from AGND should pe «ep:
as short as possible. A shielded cable between source
and ADC is suggested in applications where longer leaas
are required. Also, care should be taken to reduce the
ground-circuit impedances as much as possible since
any potential difference in grounds between the s g“a
source and ADC creates an error voltage in series with
the input signal.

When interfacing to continuously busy and noisy
microprocessor buses, it is possible to get errors at t the
LSB level. These errors exist because of feedthrougn
from the bus to the integrated circuit through the pack-
age. The problem can be minimized in ceramic side
braze (Ceramic SB) packaged chips by grounding the
metal lid. Another solution is to isolate the MX7582 from
the microprocessor bus with three-state buffers.
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Calibrated 4-Channel 12-Bit ADC

Pin Configurations (continued) Chip Topography
AINO VoD
! Top View - - - _ AIN1 CAZ| Vss
[+] [o][2][+] fs| e o |
/ °
AIN3 [5 ] 25 | Al
RN o] a2 0
AGND [ 7 | MX7582 23] CLK
DGND [ g | 22 | BUSY
vee (o [21] BYSL
[ D87 [0 | 20] WA
DBS [11 | [19] ©S
(2] s] be] e] be] 7] g
22 8388l
PLCC '
0.134" ___|
* (3.40 mm) =

Package Information
(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

e INCHES MILLIMETERS
SRR S MIN | max | MIN | mMAax
A2 A - 0.200 - 5.08
~——E1 —*‘ A1 | 0.015 - 0.38 =
r———— D -
A * — A2 | 0125 | 0.175 | 3.18 4.45

A3 | 0.055 | 0.080 1.40 2.03
B | 0.016 | 0.020 0.41 0.51
g 0°-15° I|‘ B1 | 0.045 | 0.065 1.14 1.65

| I——
-

C | 0.008 | 0.012 0.20 0.30

e = B Cc [p1 [o0o0s0 [ 0090 | 127 | 229
| A ——= E | 0.600 | 0.625 | 15.24 | 15.88
. eB " E1 | 0525 | 0.575 | 13.34 | 1461
e 0.100 - 2.54 -
eA | 0.600 - 15.24 -
—=|=— D1 eB | - 0.700 = 17.78
7 A ) L | 0120 | 0150 | 3.05 | 3.81
Plastic DIP
PLASTIC PG, oM Ipins|_INCHES _ TMILLIMETERS
D DUAL-IN-LINE MIN_| MAX | MIN [ MAX
N L P | D |24 1230 |1270|31.24|32.26
PACKAGE P | D |28 [1.430[1.470]36.32 [ 37.34
N/ AT = (0.600 in.) P | D | 40 |2.025 | 2.075 | 51.44 | 52.71
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MX7582

Calibrated 4-Channel 12-Bit ADC

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

oM INCHES MILLIMETERS
MIN | MAX | MIN | MAX
-———D -l A | 0.093 | 0.104 | 2.35 | 265
) * A1 | 0.004 | 0.012 | 0.0 | 0.30
{\ \ N B" B | 0.014 | 0019 | 0.35 | 0.49
] * A v J 7 C | 0009 | 0013 ] 023 | 032
0.101mm E 0.291 0.299 7.40 7.60
-5 ‘ +C"\" * 7 e 0.050 1.27
A1 c H | 0.394 | 0.419 | 10.00 | 10.65
L | 0.016 | 0.050 | 040 | 1.27
t ot |pins|—INCHES _[MILLIMETERS
. MIN | MAX | MIN [ MAX
E H Wide SO D | 16 | 0.398 | 0.413 | 10.10 | 10.50
SMALL-OUTLINE D | 18 | 0.447 | 0.463 | 11.35 | 11.75
Y PACKAGE D | 20 | 0.496 | 0.512 | 12.60 | 13.00
. D | 24 | 0.598 | 0.614 | 15.20 | 15.60
- (0.300 in.) D | 28 | 0.697|0.713 | 17.70 | 18.10
21-0042A
o | INCHES MILLIMETERS
MIN MAX MIN MAX
A 0,165 0.180 419 4 .57
A2 A1 | 0.090 0120 2.29 3.05
—— A2 | 0.145 0.156 3.68 3,96
—— CA A3 | 0.020 - 0.51 -
B 0.013 0.021 0.33 0.53
B1 0.026 0.032 0.66 0.81
-1 1 C 0.009 0.011 0.23 0.28
* q h ] B1,B e 0.050 1.27
D4 °© - D2 oM pms|NCHES _[MILLIMETERS
a il et Y MIN | MAX | MIN_| MAX
0 1 : ; _D“ 0385|0395 | 9.78 |10.03
L 0.350 | 0,356 | B.89 9.04
1 ‘ Dz | 2° [0290 0,330 | 7.07 | 838
D3 0.200 REF 5.08 REF
~=-D3— B A1 A3 L 0.485 |0.495 |12.32 | 1257
|——D1—— o1 | 0.450 |0.456 |11.43 | 11.58
» D ~a D2 | 28 [0.390 [0.430 [9.91 [1092
D3| 0.300 REF__| 7.62 REF
D4 0,300 — 7.62 -
| D | 0.685 | 0.695 |17.40 | 17.65
| D1 | 0.650 | 0.656 |16.51 | 16.66
D2 | 44 [0.580 [0630 |14.99 | 16.00
| D3 | 0500 REF__| 12.70 REF
PLCC D4 0470] - 1194 | -
PLASTIC | D | 0.985 |0.995 |25.02 | 25.27
D1 0.950 [0.958 |24.13 | 24.33
LEADED CHIP CARRIER | D2 | 68 | 0.890 0,930 [22.61 2362
__23__ 0.800 REF 20.32 REF
D4 0625] - 1587 |
21-00458
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