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CMOS High Speed 8-Bit A/D Converter with

Multiplexer and Reference
General Description T-5/-/0-08 _ Features
The MAX154/MAX158 and AD7824/AD7828 are high @ One-Chip Data Acqulsition System

speed muiti-channel A/D converters. The MAX154
and AD7824 have 4 analog input channels while the 4 or 8 Analog Input Channels
2.5us Per Channel Converslon Time

I\IIIAX158 alnddAIID782§ have 8 _clghaml?nel{?i ggrﬂxzr)agg
time for all deviges is 2.5us. The MAXISY/ Internal 2.5V Reference (MAX154/MAX158 only)
Buiit In Track/Hold Function

also features a 2.5V on-chip reference, forming a
complete high speed data acquisition system.

L 2K X R R B & 4

f\" conv%rters ir&c}ude a built-in frack;(andahrc:l%elimﬂ 2 LSB Error Specification
nating the need for an external track-and-hold wit Single +5V Supply Operation
many input signals. The analog input range is OV to g PPly Ope
+5V although the A/D operates from a single +5V No External Clock
supply.

, . ) Ordering Information
Microprocessor interface’s are simplified by the ADC'’s
ability to appear as a memory location or 1/O port PART TEMP RANGE _ PACKAGE® _ ERROR
without the need for external logic. The data outputs
use latched, three-state buffer circuitry to allow direct MAX154ACNG  (°Cto+70°C  PlasticDIP  +%LS8
connection to a microprocessor data bus or system MAX154BCNG  (°Cto+70°C  Plastic DIP +1LSB
input port. MAXI54BC/D  (°Cto+70°C  Dice +1LSB
The AD7824 and AD7828 are pin compatible with MAX154ACWG  0°Cto+70°C-  Small Outline % LSB
Analog Devices' AD7824 and AD7828. The MAX154 MAX154BCWG 0°Cto+70°C  Small Outlina +1LSB
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and MAX158, which feature internal references, are

- ° i £
also compatible with these products. MAXIB4AENG -40°Clo+85°C  PlasticDIP  +%LSB

MAX1584BENG -40°Cto +85°C Plastic DIP +1 LB

Applications MAXIS4AEWG —40°Cto+85°C _ Small Outline % LSB
Digital Signal Processing Mxii;we -40°g to+85°C  Smali Qutline +1LS8
. . MAX1 RG -55°Cto+125°C CERDIP 1%41SB
High Speed Data Acquisition S
Tl oati MAX154BMRG -55°Cto+125°C  CERDIP +1LSB
elecommunications * MAX154/AD7824 — 24 lead package,
High Speed Servo Control MAX158/AD7828 — 28 lead package

ing Informati ti 2
Audio Instrumentation Ordering Information continued on last page.

Pin Configurations

Top View ,
U AN T ~ 7] AINT
AIN4 T [24] Vg AINS [Z] 2] AINB
AIN3 [Z 123 NG AIN4 (T} (%] Vg
AIN2 (3] [22] AQ AIN3 (1] (5] A0
AN [Z] maxim [=Al AlN2 (5] 2] A1
NC/REFOUT* (5] mAX154 [201DB7 ANIE] MAXImM [T A2
neo (8] AD7824 [%E]0B6 NC./REFOUT* 7] MAX158° [ZZ] 0BT
0B1 [T [18] DBS 080 [E] AD7828  |71] 0Bf
082 ] 7] DB4 0B1 [£] 70] 0BG
DB3 (o] 1) CS 082 [ (19] 0B4
A G [35] RDY 083 (1] [18] C:
INT (o] 2] Vs () %_?% % snvﬂ :
6ND (2] 1)V, +
heel} 6N (1T = vx o
*REFOUT on MAX154/MAX158 only
MNMAXI/A Maxim Integrated Products 1-55

maxim is aregistered trademark of Maxim Integrated Products
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T-51-10-08
CMOS High Speed 8-Bit A/D Converter with
Multiplexer and Reference
ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Vopto GND  ....vvveviiannnen veeees OV HIOV Operating Temperature Ranges
Voltage at any otherpins .............. GND - 0.3V, Vpp +0.3V MAX154, MAX158
Output current (REFout) .veven [N cvseaearese 30MA KCXX tevvevrvnnninserinnense rresenres [ 0°Cto +70°C

Power Dissipation (Any Package) to 75°C .. .. 450mW v reireasrrnestassnrentcerrararroas -40°C to +85°C

Derate Above +25°C by .......... Cresreessaerrenne 6mW/°C cevenne -55°C to +125°C
Storage Temperature Range «...vevvesesns -65°C to +160°C -

Lead Temperature {Soldering 10 seconds) ......cv0vuue +300°C virsersieessss 0°Cto+70°C

Cereaneeraneas -25°C to +85°C

....................... reeseenss =B5°C o +125°C

Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damagae lo the device. These ar stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specilication is not implied. Exposure to
absolute maximum ratings conditions for extended periods may alfe_cf the device reliability.

ELECTRICAL CHARACTERISTICS
(Vop = 5V, Ve = +5V, Vregr~ = GND, MODE 0, Ta = T to Tyax, unless otherwise noted)

MAX154/158 — AD7824/7828

PARAMETER [ symeoL | CONDITIONS | win. TYR MAX. | UNITS
ACCURACY
Resolution 8 hits
Total Unadjusted Error (Note 1) m2§1g§’§: ﬁg;gg"égﬁ i;? Ls8
No Missing Codes Resolution 8 bits
, | Channel to Channel Mismatch +1/4 LsSB
REFERENCE INPUT
Reference Resistance Ta = Tain t0 Tiax 1 4 k1
Vges' Input Voltage Range . Vaes™ Voo v
Vagr~ Input Voltage Range GND Vaest \
REFERENCE OUTPUT — MAX154/MAX158 ONLY (NOTE 2)
Output Voltage . . | REF OUT | T, =+25°C : 247 . 250 . . 253 v
Load Regulation P 7 Ty=ototomA T, =+25°C R NECA
Power Supply Sensitlvity . - L Vg £5% To=+25°C . T #| mv
] MAX15XXC - T, =0°Clo+70°C s 40 70 S
Temperature Drift (Note 3} ) MAX15XXE Ta=-40°C to #85°C 40 S 700 | ppmiPC
S | MAXISXXM Ta=-55°Clo+125°C 3 L 60 100 L
Output Noise R en ) ] : . 200 ] uwms
| Capacitive Load ’ | I ) < N . oot uF
ANALOG INPUT
Analog Input Voltage Range AR Vaee™ Vaeet A
Analog Input Capacitance ) Cain 45 pF
Analog Input Current AN Any Chanrtel, AIN = QV to +5V £3 pA
Slew Rate, Tracking (Note 4) SR 0.7 0.157 Vus
LOGIC INPUTS (RD, CS, A0, A1, A2)
Input HIGH Voltage Vinx 24 v
Input LOW Voltage VinL 0.8 v
Input High Current line 1 HA
Input Low Current hn -1 uA
Input Capacitance (Note 8) Cin 5 8 pF

Note 1:  Total unadjusted error includes offset, full-scale and linearity errors.

Note 2: Specified with no external load unless otherwise noted.

Note 3: Temperature drift is defined as change in output voltage from +25°C to Ty or Tyax divided by (25 - Tyn) or (Tyax —25)-
Note 4:  Sample tested at +25°C by Quality Assurance to ensure compliance.

1-56 LV > 4V ]
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T-51-10-03 .
CMOS High Speed 8-Bit A/D Converter with
Multiplexer and Reference

ELECTRICAL CHARACTERISTICS (continued)
(Vpp = +5V, Vrert = +5V, Vrer~ = GND, MODE 0, Ta = Tmin to Tiax, unless otherwise noted)

PARAMETER | symeoL | CONDITIONS [ win TYR  MAX. | UNITS
LOGIC OUTPUTS )
Output HIGH Voltage Vou DB0-DB7, TNT; lgur = -360sA 40 v
Output LOW Voltage Vou Rgﬁg DB7 INT: ,'gU”TT Z 1emA o4
Three-state Qutput Current DB0-DB7, RDY; Vout =0V to Vpp i3 uA
Output Capacitance (Note 8) Cour 5 8 pF
POWER SUPPLY
Supply Voltage Voo 5V £6% for Specifled Performance +4.75 +6.25 v
Supply Current loo TS =RO=+24V 15 mA
Power Dissipation 25 75 mw
Power Supply Sensitivity PSS Vpp = 5% +1/16 +1/4 LsB

TIMING CHARACTERISTICS (Note 4, 5)

(Vop = +5V, VRer* = +5V, Vrgr~ = GND, Ta = Tumin to Tmax. unless otherwise specified.)
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T, = +25°C MAX15XC/E MAX15XM
PARAMETER SYMBOL CONDITIONS A -_|AD782XK/L/B/C| ADT82XT/U |uNITS
MIN. TYR MAX. | MIN. MAX. | MIN. MAX.
'CS to RD, Setup Time tess 0 0 0 ns
TS to RD, Hold Time tosH 0 0 0 ns
Multiplexer Address
Setup Time tas 0 0 0 ns
Multiplexer Address
Hold Time taH 20 3 40 ns
TS to RDY Delay taov Co =50pF, R = 5k 30 40 60 60 ns
Conversion Time (Mode 0) tcro 1.8 20 24 238 It}
Data Access Time After RD tacct (Note 8) 85 110 120 ns
Data Access Time
Aftor INT, Mode 0 taccz {Note 8) 20 50 60 70 ns
RD to INT Delay (Mode 1) tiNTH Cy =50pF 40 75 100 100 ns
Data Hold Time toH (Note 7) 60 70 70 ns
Delay Time .
Between Conversions tp 500 500 600 ns
AD Pulse Width (Mods 1) _ tap 60 600 | 80 500 | 80 400 | nms

Note 5: All input control signals are specified with tg = tr = 20n8 (10% to 80% of +5V) and timed from a voitage level of 1.6V,
Note 6: Measured with load circuits of Figure 1 and defined as the time required for an output to cross 0.8V or 2.4 V.

Note 7: Defined as the time required for the data lines to change 0.5V when loaded with the circuits of Figure 2.

Note 8; Guaranteed by design.

AKXV 187
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- T-51-10-08 -
CMOS High Speed 8-Bit A/D COnverter w:th '
Multlplexer and Reference R

1] Typical Opera tmg Characterlstics
N REFERENCE TEMPERATURE OUTPUT CURRENT . ) o "
~ DRIFT (MAX154/158 ONLY) . vs. TEMPERATURE © . ACCURACY ve.tp
v 2 - = -1 A Ty T i T - CREC e T
g 18
[ i g
n § 12 g -
2
< E [ : %
I 5
® ‘|
0 — ) —— 1
™ 580 0 m» 100 150 =100 -50 9 50 100 158
\ Ta — AMBIENT TEMPERATURE (°C) Ty — AMBIENT TEMPERATURE (°€)
3 o
Al ACCURACY vs, VREF .. POWERSUPPLY CURRENT vs, TEMPERATURE - * =
x [VREF = VREF(Y) ~ VREF(-)] -~ . (NOTINCLUDING REFERENCE LADDER) :
S ,
E = 15 g
g 5 o
- T -
s F
i 3
(] . 2 :
[ 1 2 3 4 5 - - 5 [ ] 100 150
Veer ) ’ R Ta— AMBIENT TEMPERATURE (°c| . =
+5Y Rl

e
—

0END Dﬂl'{ = D6NO
a. High-Z to Vop. b. High-Z to Vo,. a. Vo to High-Z~ ) b, Vo to High-Z. !
Figure 1. Load Circuits for Data Access Time Test - Figure 2. Load Circuits for Data Hold Time Test
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T-5110-03
CMOS High Speed 8-Bit A/D Converter with
Multiplexer and Reference

MAX154/AD7824 MAX158/AD7828
Pin Description Pin Description
PIN | NAME FUNCTION PIN | NAME FUNCTION
1 AIN4 | Analog input channel 4 1 AING | Analog input channel 6
2 AIN3 | Analog Input channel 3 2 AIN5 | Analog Input channel &
3 AIN2 | Analog input channel 2 3 AIN4 | Analog input channel 4
4 AIN1 | Analog input channel 1 4 AIN3 | Analog input channel 3
§ | REFOUT | Reference output (2.5V) for MAX154 5 AIN2 | Analog input channel 2
N.C. No Connect for AD7824
6 AIN1T Analog input channel 1
6 D80 Three-state data output, bit 0 (LSB) -
7 | REFOUT | Reference output (2.5V) for MAX158
7 DB1 Three-state data output, bit 1 N.C. No Connect for AD7828
8 DB2 | Three-state data output, bit 2 8 DBO | Three-state data cutput, bit 0 (LSB)
9 DB3 Three-state data output, bit3 9 DB1 Three-state data output, bit 1
10 RD | READ input. RD controfs conversions and 10 DB2 | Three-state data output, bit2
data access. See Digital interface section,
_ . 1 DB3 | Three-state data output, bit3
H INT INTERRUPT output. INT going low indicates _ .
the completion of a conversion. See Digital 12 RD READ input. RD controls conversions and
Interface section. data access. See Digital Interface section.
12 GND | Ground 13 TNT | INTERRUPT output. INT going low Indicates
. the completion of a conversion. See Digital
13 Vaer(-) | Lower limit of reference span. Sets the zero Interface section.
code voltage. Range: GND to Vreg(+)
14 GND | Ground
14 Vrer(+) | Upper limit of reference span. Sets the Full
Scale input voltage. Range: Vrer(~) to Vpp. 15 Vger(-) | Lower limit of reférence span. Sets the zero
code voltage. Range: GND to Vper(+)
15 RDY |READY Qutput. Open drain output with no
active pull-up device. Goes low when CS 18 | Vrer(¥) | Upper limit of reference span. Sets the Full
goes low and high impedance at the end of a Scale input voitage. Range: Vagr(-) to Vpo.
conversion.
. e 17 ADY | READY Output. Open drain output with no
18 CS CHIP-SELECT input. CS must be low for the active pull-up device. Goes low when CS
device to be selected. goes low and high impedance at the end of a
! conversion.
17 DB4 | Three-state data output, bit 4 . —
18 CS CHIP-SELECT input. CS must be low for the
18 DB5 Three-state data output, bit§ device to be selected.
19 DB8 | Three-state data output, bit6 19 DB4 | Three-state data output, bit4
20 DB? Three-state data output, bit 7 (MSB) 20 DBs Three-state data output, bit5
21 Al Channel Address 1 Input 21 DB8 | Three-state data output, bit8
22 A0 Channel Address 0 Input 22 DB7 | Three-state data output, bit 7 (MSB)
23 NC No Connect 23 A2 Channel Address 2 Input
24 Voo Power supply voltage, +5V 24 Al Channel Address 1 Input
25 A0 Channel Address 0 input
' 26 Voo Power supply voltage, +5V
27 AIN8 | Analog Input channei 8
28 AIN7 | Analog input channel 7
/WX v 159
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T-5|-10-038

CMOS High Speed 8-Bit A/D Converter with
Multiplexer and Reference

Detailed Description

Converter Operation

The MAX154/MAX158/AD7824/AD7828 uses what is
commonly called a “half-flash” conversion technique
(see Figure 3). Two 4-bit flash A/D converter sections
are used to achieve an 8-bit result. Using 15 compar-
ators, the upper four bit MS (most significant) flash
A/D compares the unknown input voltage to the refer-
ence ladder and provides the upper four data bits.

An internal DAC uses the MS bits to generate an
analog signal from the first flash conversion. A resi-
due voltage representing the difference between the
unknown input and the DAC voltage is then compared
to the reference ladder by 15 LS (least significant)
flash comparators to obtain the lower four output bits.

Operating Sequence

The operating sequence is shown in Figure 4. A
conversion Is initiated by a falling edge of RD and
CS. The comparator inputs track the analog input
voltage for approximately 1us. After this first cycle
the MS flash result is latched into the output buffers
and the LS conversion begins. INT goes low approx-
imately 600ns later, indicating the end of the conver-
sion, and that the lower 4 bits are latched into the
output buffers. The data can then be accessed using
the CS and RD inputs.

Digital Interface

The MAX154/MAX158 and AD7824/AD7828 use only
Chip Select (CS) and Read (RD) as control inputs. A
READ operation, taking CS and RD low, latches the
multiplexer address inputs and starts a conversion
(See Table 1).

Table 1. :
Truth Table For Input Channel Selection
MAX154/AD7824 MAX158/AD7828 SELECTED
Al A0 A2 Al A0 CHANNEL
0 0 0 0 0 AIN1
0 1 0 0 1 AIN2
1 0 0 1 0 AIN3
1 1 0 1 1 AIN4
1 0 0 AINS
1 0 1 AIN6
1 1 0 AIN7
1 1 1 AIN8

There are two interface modes which are determined
by the length_of the RD input. Mode 0, implemented
by keeping RD low until the conversion ends, is
designed for microprocessors that can be forced into
a WAIT state. In this mode, a conversion is started
with a READ operation (taking CS and RD low) and
data is read when the conversion ends. Mode 1 on
the other hand does not require microprocessor WAIT
states. A READ operation simuitaneously initiates a
conversion and reads the previous conversion result.

Vierf) P —— 087
Vaer Ty e
r (4Mse} ___';:f
ANt —— 1
— ]=: N [— EIME
ANg———F MUy 4|‘w;r - IJREETIES
— = Vaest]
=l |——o83
KNG 16 45& potd
AlC |.——oet
1 ss) ——n80
REF OUT * ADORESS
267 o TIMING ANO CORTAOL
— REF DECO0E CIRCUITAY T
| |
P ] oY w W
A AR
*MAX154/AD7824 — 4 Channel Mux
MAX158/AD7828 — 8 Channel Mux
REFOUT on MAX154/MAX158 only
Figure 3. Functional Diagram
1-60 ViAKWV
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CMOS High Speed 8-Bit A/D Converter with

Multiplexer and Reference

I 1
w b AT £0ING LOW INDICATES
500082 ———G00ns————{  THAT CONVERSIGM IS
e—1000m1 COMPLETE AND THAY
SET-UP TIME REQUIRED : Y DATA CAN B€ READ
8Y THE INTERNAL ¥y 18 SAMPLED
COMPARATORS PRIOR T0 /' AWD THE 4 MSB'8 .
STARTING CONVERSION /  ARE LATCHED
Viu 18 TRACKED
BY (NTEANAL
COMPARATORS

Figure 4. Operating Sequence
interface Mode O

Figure 5 shows the timing diagram for Mode 0, opera-
tion. This is used with microprocessors that have
WAIT. state capability, whereby a READ instruction is
extended to accomodate slow memory devices. Tak-
ing CS and RD low latches the analog multiplexer
address and starts a conversion. Data outputs DBO-
DB7 remain In the high Impedance condition untit
the conversion is complete.

There are two status outputs, Interrupt (INT) and

Ready (RDY). RDY, an open drain output (no internal

pull-up device), is connected to the processor's
READY/WAIT input. RDY goes low on the faliing
adge of CS and goes high impedance at the end of
the conversion, when the conversion result appears
on the data outputs. If the RDY output is not required,
its external pull-up resistor can be omitted. INT goes
low when the conversion is complete and returns
high on the rising edge of CS or RD.

Interface Mode 1

Mode 1 is designed for applications where the micro-
processor is not forced Into a WAIT state. Taking Ccs
and RD low latches the multiplexer address and
starts a conversion (See Figure 6). Data from the
previous conversion is immediately read from the
outputs (DB0-DB7).

iNT goes high at the rising edge of CS or RD and
goes low at the end of the conversion. A second
READ operation is required to read the result of this
conversion. The second READ latches a new muiti-
plexer address and starts another conversion. A delay
of 2.5us must be allowed between READ operations.
RDY goes low on the falling edge of CS and goes
high impedance at the rising edge of CS. If RDY Is
not.nnzeded. its external puil-up resistor can be
omitted.

f

lm—»l e fe—tess
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I
s 7%t )lg//////////////////// &
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Figure 5. Mode 0 Timing Diagram

NAXIV

1-61

2
>
b
o
2
[y
&G
@
i

>
S
N
A
N
N
®




MAXIM INTEGRATED PRODUCTS L3E D WM 587LL5L 0002078 7 WM

MAX154/158 — AD7824/7828

T-51-10-03

CMOS High Speed 8-Bit A/D Converter with
Multiplexer and Reference

i) ._.m_, 7[_:
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Figure 6. Mode 1 Timing Diagram

Analog Consliderations
Reference and Input

The VRer(+) and Vrer(-) Inputs of the converter define
the zero and the full-scale of the ADC. In other
words, the voltage at Vpgr(-) is equal to the input
voltage which produces an output code of all zeroes
and the voltage at Vrer(+) is equal to input voltage
which produces an output code of all ones (see
Figure 7).

Figure 8 shows some possible reference configura-
tions, For the MAX154/MAX158, a 0.01uF bypass
capacitor to GND should be used to reduce the high
frequency output impedance of the internal reference.
Larger capacitors should not be used as this degrades
the stability of the reference buffer. The 2.5V reference
output is with respect to the GND pin.

Bypassing

A 47uF electrolytic and 0.1uF ceramic capacitor should
be used to bypass the Vpp pin to GND. These
capacitors must have minimum lead length since
excess lead length may contribute to conversion

1-62

QUTRUT
COOE FULL SCALE
TRANSITION

i 4
T
HNHo -

T

1
L4 FS _ Vaerl+) - Vaerl-)
[ =8 - YRERYI - YRER-)
/’ fias 258 %8

4

1

/—Vur(-bl
T t3 Y
Viert) \— -
AIN INPUT VOLTASE iy
-(IN TEAMS OF L88s)

Figure 7 Transfer Function

errors and instability. If the reference inputs are driven
by long lines, they should be bypassed to GND with
0.1uF capacitors at the reference input pins.
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CMOS High Speed 8-Bit A/D Converter with

Input Current

T — The converters’ analog inputs behave somewhat dif-
ferently from conventional ADCs. The sampled data
v 10 comparators take varying amounts of current from
wH—p &N the input depending on the cycle they -are in. The
= equivalent circuit of the converter is shown in Figure
A —e . Blue - ‘MAxiod 9a. When the conversion starts AIN(n) Is connected
" MAX158 to the MS and LS comparators. Thus, AIN(n) is
REFOUT connected to thirty-one 1pF capacitors.
12 :
+ B Vet To acquire the input signal in approximately 1us, the
R al input capacitors must charge to the input voltage
I I"— Vaer 1} through the on resistance of the multiplexer (about

= 6000) and the comparator's analog switches (2kQ to
5kQ) per comparator), In addition, about 12pF of stray
Figure 8a. Internal Reference (MAX154/MAX158 only) capacitance must be charged. The input can be

- modelled as an equivalent RC network shown in
Figure 9b. As Rs (source impedance) increases, the
capacitors take longer to charge.

Since the length of the input acquisition time is
internally set, large source resistances (greater than
1000Q) will cause settling errors. The output imped-
ance of an op-amp is Its open loop output impedance
divided by the loop gain at the frequency of interest.
It is important that the amplifier driving the converter
input have sufficient loop gain at approximately 1MHz
to maintain low output impedance.

Input Filtering

Figure 8b. External Refarence +2.5V Full-Scale

. . The transients in the analog input caused by the
sampled data comparators do not degrade the con-
verter's performance since the A/D does not “look” at

1

Vi) e V0 the input when these transients occur. The compara-
Yutd 1] o tor's outputs track the input during the first 1us of the
! conversion, and are then latched. Therefore, at least
- ';;:;‘1'5’:‘ 1us will be provided to charge the ADC's input capac-
+5V ' Voo MAX158 itance. It is not necessary to filter these transients

J_ J_ li _— AD7824 with an external capacitor on the AIN terminals.

+ REF .

I‘""’ :[‘7"‘ 11 AD7628 * Slinusocidal Inputs

The MAX154/MAX158 and AD7824/AD7828 can meas-
ure input signals with slew rates as high as 157mV/us
Figure 8c. Power Supply as Reference to the rated specifications. This means that the analog
input frequency can be as high as 10kHz without the
aid of an external track-and-hold. The maximum

* Current path must 1 sampling rate is limited by the conversion time (typi-
Stll exist from Vel 1 Yn cal torp = 2us) plus the time required between con-
NG L1 versions (tp = 500ns). 1t is calculated as:
0 Mmaxim : 1 1
45Y . Yoo : = = =
1 L Max1ss M s T o es s O
2 MAX158
Gipuf 41uF AN Vrld  AD7824 R .

I 25y ‘AD7828 fmax permits a maximum sampling rate of 50kHz per
= = g L P channe! when using the MAX158/AD7828 and 100kHz
p per channel when using the MAX154/AD7824, These

.

rates are well above the Nyquist requirement of 20kHz
sampling rate for a 10kHz input bandwidth.

|||-J

Figure 8d. Inputs Not Referenced to GND
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T-51-10-08

CMOS High Speed 8-Bit A/D Converter with
Multiplexer and Reference

MAX154/158 — AD7824/7828

Blipolar Input Operation

The circuit in Figure 10a. can be used for bipolar input
operation. The input voltage Is scaled by an amplifier
so that only positive voltages appear at the ADC's
inputs. An external reference should be used for the
AD7824/AD7828 but is not needed with the MAX154/
MAX158, The analog input range is £4V and the
output code is complementary offset binary. The ideal
input/output characteristic is shown in Figure 10b.

1,

=

&

15 L38 COMPARATORS

| o
Jr:rl“ I

18 M83 COMPARATORS

Figure 9a. Equivalent Input Circuit

R MUX Fon
600 350

Lg:é J::cn'§ I_W

WL

Figure 9b. AC Network Modegl

B0
nsn
v -
AT > AN & fe—o
= J- | maxim gyl
$ MAX154
am,.rI 2 120 s
RO f—
aoF ] Vet >
_‘_—|‘r REFQUT
+5Y l J-- Vo
QB AT Vst U808
I I P on
Only Channel 1 Shown

Figure 10a. Bipolar +4V Input Operation
1-64

mmnt -
Mo -ﬂ-l—l 1138 = F3/256
misol g |

w000 T |

10000001 + | H8
10000000 |—L 5 5t f
ottt 4 e s I
LY i Pl
00000010 ] I

o | "L.Ll_
00000000 +

o

AW, INPUT VOLTAGE {L384)

Figure 10b. Transfer Function for 4V Input Operation

Al
ADDRESS BUS o oM R S
A T
4 L 'R
AUORESS L
HRED DECODE
0 W b
B maxim
%5“1 MAX154
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Figure 11. Simple Mode 0 Interface
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Figure 12, Speech Analysis Using Real Time Filtering
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Figure 13. 4-Channel Fast Sample and Infinite Hold
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Note: Connections in parentheses ( ) are for MAX154/AD7824
* REFOUT on MAX154/MAX158 only
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a — Ordering Information {(continued)
m PART TEMP RANGE  PACKAGE* ERROR
h MAX158ACPI 0°Cto+70°C Plastic DIP +% LSB
\ MAX158BCPI 0°Cto +70°C Plastic DIP +1 LSB
v MAX158BC/D 0°Cto+70°C Dice +1LSB
g MAX158ACWI 0°Cto +70°C Small Outline +% LS8
h MAX158BCWI 0°C to +70°C Small Outline +1LSB
n MAX1568AEPI  -40°C to +85°C Plastic DIP *%LSB
MAX158BEPI ~40°C to +85°C Plastic DIP +1LS8
< MAX188AEWI -40°Cto +85°C Small Outline +%LSB
l MAX158BEWI| -40°C to +85°C Small Outline *+1LSB
MAX158AMD! -55°Cto+125°C  CERDIP +1, LSB
m MAX158BMDI  -55°C to +125°C  CERDIP +11LSB
2 AD7824LN 0°Cto +70°C Plastic DIP +% LSB
\ AD7824KN 0°Cto+70°C Plastic DIP +1LSB
v AD7824LCWG 0°C to +70°C Small Outline +1LSB
m AD7824KCWG 0°Cto+70°C Small Outline *+%LSB
L ] AD7824CQ -25°C to +85°C CERDIP +% LSB
AD7824BQ -26°C to +85°C CERDIP +1LSB
AD7824UQ -56°Cto +125°C CERDIP 1% LSB
E AD7824TQ -55°Cto +125°C CERDIP +1LSB
AD7828LN 0°Cto +70°C Plastic DIP +% LS8
AD7828KN 0°Cto +70°C Plastic DIP +1 188
AD7828LCWI 0°C to +70°C Small Qutline +1LS8
AD7828KCWI 0°C to +70°C Small Outline +%LSB
AD7828CQ -25°C to +85°C CERDIP +% LSB
AD7828BQ -25°C to +85°C CERDIP +118S8B
AD7828UQ -55°Cto +125°C  CERDIP +% LSB
AD7828TQ -55°Cto +125°C CERDIP +11SB

* MAX154/AD7824 — 24 Jead package,

MAX158/AD7828 — 28 lead package

Maxim cannot assume responsibility for use of any circultry other than circuitry entirely

bodled in a Maxim product. No circuit patent Ilcénses are implied.

Maxim reserves the right to change the circuitry and speclfications without notice at any time.
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