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Calibrated 4-Channel 12-Bit ADC

General Description

The MAX182 is a complete calbrated 4-channel 12-bit
AL convertar (ADC) which Inc udes a precision vo tage
reference. “rack-and-hald. ang corversion clock  Inter-
na Caitbration circuitry ma rtains true 12-bil performance
overthetu'l operating temporature range without external
adjustrents  In additon, cach 60us convers onincludes
an aute-zero cycle which reduces zero errors to typica ly
below 100UV,

CHIP SFL FCT. READ, and WRITE inputs are inc.uded for
easy "nicroprocesso- iverfacing winour acditional lngic
Z-oyte 12 nit corversior data is provided over an 8-bit
three-slale output bus  Fither byte may be read [irs:
Two dcdress bits cortrol the d-chanrel input meultiolexer,

[he MAX182's analeg nout range is OV to 15V wher
using a +5V reference. Al four high-imoedance input
channels have excellen: matching (typ caly 0.05 LEB).
The MAX182A's internal reference accuracy is =0 3%,
while the MAX182B s intandaed for use with an axternal
reference.

Applications

D gilal-Signa Processirg
Audic and Telecom Processing
High-Speea Data Acouislion
High-Accuracy Pracess Contro.

Pin Configuration

with T/H and Reference

Features

#+ Continuous Transpareni Calibration of Offset
and Gain

# True 12-Bit Performance without Adjustments
4 T/H Front End and Internal Reference

4 Four High-Impedance Input Channels

# DC and Dynamically Specified

# Zero Error Typically < 100uV

4+ Slandard Microprocessor Interface

4 28-Pin DIP and Wide SO Packages

Ordering Information

PART " TEMP. RANGE PIN-PACKAGE
MAX162A02] ACW-TAC 28 Plstic DR
MAXIE2BCFL 0Ci1/0C 28 Plasiic UiP

WMEPAGWI_ 707(; I +70C 28 Wide 500
W AR S2E0WI 0C 0470 28 Wide 50"
WA BRBCD GC 0 +70 G Jice
MAX 182AEPI “OCC+82C 26 Plosus DIP
MAXTBIBERL 40 Cw 4es 26 Plast ¢ 012
WAAK BB OCW 485 G 25 Wi SO
MAXT62BLWI 10 Cio 85 28 W de 30"
MAKTE2AMJI 55Ct0 -105C 28 CEALIP
| MAXIEZEMII 55010 . 25 G 28 CFR3IP

Consulr facton, .
U Consolt facicry fur dice specifications
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MAX182

Calibrated 4-Channel 12-Bit ADC
with T/H and Reference

ABSOLUTE MAXIMUM RATINGS

Vo to DGHND .. o R c A VA IVl Peswer D ssipat on (any Packagel

Vi DGND .0 oo L . +0 3V, TV To+75°C . - Co 100D W

AGND o ZGHD R e -0.3Y, REFIN -0 3V Darate abom L7850 by o . . 100AGC

Voo to DGND L o L 0BV, + 7Y Coerating lemezal.s Rdﬂy"‘

REFIM o AGNE o e Y 'm,mw MAX 32 _C I U C+0C

Al AGHD . o 0.3V, Voo o 03V Maxigr b . . L AN G o RR G

Zigital .t Voliage Lo DEND ‘ B i VAR S R 1Y MAX1BZ M - S5 CH 41250

Migimal Cutput Vollage ta DORD . U3V, oo +0.3Y Storage Ternpesat.re - S Do (IB0C
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ELECTRICA‘I;_I CHARACTERISTICS

CrmERen! AmMAGe (0 S e, The 92 ane sin
0 GRORHAE sen s of e spor aeationa
bty

Vop - +15V Vo - BV, Vg =AY, REFIN - -5 OV, al ~oesicaions Ta = "um o Tvax Ttk =260 E7<H. crtorral, unloss ihorwse nesacd )
PARAMETER 77] ﬂ\ﬂBC)iL L o _CONEIONS_ I MIN TYP MAX : UNITS |

l AGCURACY - - L .
Hesoten T - 1w | e |
"otal UHdd]lhlt—‘ 1 Crror H\ote l | IL_.E 4‘ f\!rxl)—AlNS _ : | B 7 +1 [ |
Difers i Nn._mnl.q_'\ly o i\lLi N(i rriss My 00 Es guaran_teed B o - +° LSE |
Full-eals Error{Cair Crrary ANO-AING | Te = -25C R ae Dol
Foll-Seale Tempcnﬂi T ,\ - T 7T o FJ.E_ B ]_pprr\y?
ZewEmor +— AmeaNg | a-aamT 1 - s Do
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Caanne ~a-Cha~ alMisT ah,h_[ T J( o - _7 - T 77_ - +1e ‘ LsE

ANALOG INPUT o o . :
Irnpu Voltage Rarge | VRII — 18V 2 = v |

ur Crannel apal Capacitance | Canl <L_
o AMO NN =BV eS| b
Al Loakageo Cuirent | BNy ‘|Aj 125 C N 0o A |
B ] Tas Trewito Twag _ o 10103 |
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Calibrated 4-Channel 12-Bit ADC

ELECTRICAL CHARACTERISTIC (continued)

with T/H and Reference

VDL = + 15V, Vior — 8V Vss - -BY, RFFIN = +0.0V, all specilicalions Ta = Tur, 1o Trday, ook — 268 67kA7 oslerna  unless cfmerviase nelen )

PARAMETER | symeoL CONDITIONS MIN TvP max | uNITs |
LOGIC INPUTS (RD, CS, WR, BYSL, AD, A1)
Inout Hign valtage | VIH VoG = +5Y 5% -0 v
I~oLt | ow velhage ' Voo 1BV 5% -6 v
I Ving = 06 Veo -
I~pit Currer- [ Ta - +20°C =1 Jiga
la, = Tvim 0 Tw A~ +10
Imput Capacitance G {Mote 33 o lal Lt
CLOCK
) InpJt High volage VIH Yoo — 1BV +h% byac v |
| npdl Low Voltage L VO = 45V oo 108 v J
Nt High Current I Moo 1OV SR 15 né
nprat L;JwCurren' b Voo = +5V o5 _ o, TA
LOGIC QUTPUTS (DBO-DEY, BUSY)
Outpu: H gh Vo tage ViH Voo — 1 BV 5%, [zpurcE = 200pA =10 ‘ v
*Cutou: Lowe WVollage VoL Voo = fEVARR S Lpn = 16ma B 14 v
- Chomem () e
l\‘gg«:“l??d?]tft:‘f ‘DgéJEJ?BIB?) our Note 3y | E | "
CONVERSION TIME (Note 4)
Witn Exerma T ook foLen  28€ 67khz ]J, | s
with Intenal Clogk | Th==250 T o s
7 POWER REQUIREMENTS {Note 5)
Voo ) ‘
Pawer-Sapcly Vo tage Vag ) W
Yern 157
Voo Suoply Rejacrior Vo — 14 20Vt 15 75Y Vag - -5y ‘ =18 Las
Vag Supply Be act o YEE 4 TRV IR -R 2OV VoD = +15Y ‘ 1lid [RE1E) !
V0D S.pply Rejcucn YR = +11 4V 1o +12.6Y, Yy = -5V - 148 i L5R
Vs, SUpo y Seject on Vag =470V b2V oo =12V | R ! L5R
Wi = VLT VIH G o
Fower-Suop y Carert 7 51 A
ler 7 01 11 ‘

Inclucles FLI-Scale Frror, Oftset Error, Belalive AcoLracy

Note 1:

MNote 2: Lip to oh Harmonic is measured

Note 3: Cuaraneed by des gn.

Note 4: Track/Hald zou sit on lme ncluded 11 comversion 1me using 113 corditon isee "iming Charac ensho:)
Note 5: Power supply curant is measured whon MAXTS2 & nactve (05 WR - RD - BUSY = Fighj

st 2l K| vl
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MAX182

Calibrated 4-Channel 12-Bit ADC

with T/H and Reference
TIMING CHARACTERISTICS (Note 6, Figures 1 and 2)

VoD - p15Y Voo = 48V Ve

PARAMETER

C5 1o WR Scup Time

WR Pulse Widhh

T3 to W Foid Time

WR o RUSY
Fropagalion Delay

-ay MEFIL - 5.0V, ur ess otherwise notcd )

Ta=4+25C ‘ Ta=-40°C 10 +B5°C| Ta = 55'Cto +125C |

A AT Valic o WR
Sel.o Tro

A, AT Vahd oW
Hola Time

BUSY 10 CS Setup Time

CS 0 H3 Seup Time

RD Pulse W dth
£S tz RO Hold Time

BYSL tc RD Setup Tire
3vSL o RD Hold T e

R to Vahe Dala (Nole 7)

RO 10 Three-Stat: Quipat
(Hote 3)

YH to CLk “or 16 Clack
Convers ong (hote 4)

WR 0 CLK “ar -7 Clock
Conversions (Mole 9

Note 6:
(10% 2 9% ol +5Y)
Note 7:
Nate 8:
Nete 9: ScoFigure 7

Fugura 1 Srant Oyafe Ty

a4

Data £ nmed from Voo, Vo, a  ~put conol signes are bred Fom a voltags vl o + 0 Gy a-d specfied win e - 0 - 200

t1n the time required tor the datz lines to change 0 4V, is msasured wit™ e oad arew te of Fgure 4

SYMBOL CONDITIQNS UNITS'
MIN TYP MAX MIN TYP MAX | MIN TYP MAX
| [} G 9] ‘ ne l
el 120 120 120 | _ns
e} ol a 0 ‘ ns
i 253 120 100 43 IR ES 160 N
s o 0 g n ‘
ty 8] 0 o ra
i, INote 3) N T _J T o] e |
B U 2 B 0 5 ‘
] 120 120 130 hE
e N 0 0 ng
i N ql a0 N ‘ ne
te ] & 0 ns
.- (Bus Access . - - i . ‘
tes Sime) B0 1600 70 110 i an 40 [
L (Blf‘ef‘e{ auist | o 0o 0 160, 0 W ‘
45 200 0 | 20 ’ 15
114G 20 20 20 | ns
|

111 the e sequicd ‘o an oatput *o cnes 0 8Y or 24V, 15 rieasced wih tho load cirzuits of Figara 3

2V 21 K0 W)




Calibrated 4-Channel 12-Bit ADC

with T/H and Reference

Pin Description

PIN MAME FUNCTION PIN | NAME FUNCTION
- i -
1 CAZ futn-Zero Capicitor I7put. Connect slaer 8 Ah READ 17cut Usad witk TF to cnable the
end ol capacion lo AGND three-sale data oUpJis. HO IS qclve [w
2 ANG Analag Irput far Chanrel & = CHIPSELECT Input Lsed wlh erhor RD
. - & b o WH o conto . CSas aohive ow
3 ANT Analag Irput tor Channel 1 — )
T - s WHRITZ 'ni cornt s with G5, hig
4 A N2 Ana og Irpu for Channel 2 G WR quJIT_ HF:ﬂ ,I.n ‘r‘omhﬁﬂarmn nﬂf -~ i
AcIve low signal 21ars a new corversizen
- N T Al A S E—
5 AN | Anaog inou for Channel 3 — S ILSCLECT BYSL stluots mgh- or ow-
a REFIIN Vollage Referenc o inpus The MAKIB2 s 21 GYSL  oyte autsus during 2 s REAL uperal on
specif ad wrh BLEIF = +5Y (RO CS - low ) Secp-s 11/
7 AGND Arzlog Ground aa BLEY Converer Status, SLEY s oy low cunng
3 JONT Digta Ground | Tenversan .
! E . CHOS< Ll rleral cloc anralicn win
g YO agic Supply Digtal i C .
Ll L ‘gI‘L JUCD" ' m\pij & anci oulpus s pin flostirg a~d anloaded. tymcally
are L compatiole for Vior — +5Y. N o N
—_— — _ 23 ULk resulls n 120ps sonversian e (Digare @
I-ree-State Data Qutputs Achve when This can be shorared by using ar
10-17 DBC-DB7 | C8 zne RD are brought low,  ndwidual external THHI0 clock souroe ibigune 9,
s funct ons deperd uno 1 BY TR S=L=C1 T o . T o
L {BYSL1 ot 2z Al Aceress nou Al See descnptior of A ‘
Addrese Input A Address npats AD and
DATA BUS OUTPUT, G5, BD = LOW }71 r_ierre.'"nr:i-e g ”:le (I"Inl\{Tfé‘ n f;ﬂ' diegi-
R tized The address input latens s avalable
PIN BYSL = HIGH BYSL = LOW wher TS anc W are [ow The adaress in-
] LEY (Nofe 10 - 5 N puts are enderase by WR e g tagh
J BUBY iNota 10) DB &S Al A1 A Channel 8o sctod
11 LEW (Mote 113 nBe o I A0
12 L0V (Mote 1) LLBE o i AN
- 1 ! Alr2
13 WY (Nee ™) DBd y i A3
e DB 1 (MSB) JBG 55 | REFQUT | Referercs Datous |
15 LEB19 JBz2 27 Ve Mogatve Supply Vollage v ‘
16 DBR NR- sl VoD Pasitive Supply Yellage, - 15V
17 3Bs DB (LR Note 10:  Hig during aleorvarsion, HUSY e acorverto slxus“ag
Note 11: Whean BYS! s tegh ping 11 12 ouiput a jogec fowe Tho
PR-bt chepal vesind 30 DRO0R 0 DR g the MSE,
LS
]
— i . t— g

{  LowBITEDATA

- s tn =
kL -
BYS Rl = e |‘ —4 I - =
g
~ara HIGH I FLANGE | ‘ { ‘ W
13 L i 1 - I

HIGH R T DATA

WCTE: THE 2 [y TF GONYRSION RESULL CAN Be RZAD N E THER ORDEF THE FIZURZ IS TCR L W-RYTE HIGA-AY'E
DROER (FBYSL CAAKGES WHILE U5 AND RO ARZ _OW DATAWIL CHANGH 10 RE-Lel

HE BYEL IN-UT.

rgure

Pl 1K 7wl

fead Cyofe T
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MAX182

Calibrated 4-Channel 12-Bit ADC

with T/H and Reference

Detailed Operation
Operating Information

FigJre & shows an operational diagram for the MAX182 The
orly requred passwve compenerts ars a hold capac.lor
ICAZ) and a reference bypass capacitor and resistor  Ich-
vidual pin funesions are s.ed inthe Pir Descnption tage

On-Chip Clock Operation

The an-chip oscillz:or requires no external companens.
Thergrare, the CLK pin can be left unconnecied resuiting
ina typ ca, 120ps conversion time. The conversion time
car beincreasan by acding a capacitive load antho CLK
pn. The imng diagrams in Figures & and 7 show the
resulting tracking curalion for relative pos tions ofWR and
CLK [Miguare8isa scherralic [or or-chip clock oparation

A new conversioris nitiated by bring ~g WR low, with CS
ow. This starts & rach acgudisilion seouerce In ths
stale, Ire T/H goos into track mode Cacacior CAZ
charges tothe anzlog input volage m nusthe inpatoftset
voltage of the corrparates Note. when WR s low (with C5
), 1ng MAX182 15 11 track mode  When WH goes hign,
track'ng ime is sxtendec by anothor 410 6 clock peniods
(d clack periods beginning with the lirst 3 I'ng clock sdge
following the r'sing edge of WR). 16to 17 ¢ ock pericos
arc required for ach conversion (Figure 7}

The MAX162is in track mode pelwaen conversions when
BUSY is high. After the tracking seguence. the most
sign'ficart bit (MSB) gecision s made Following ts. the
remaning 11 bits are digitized on successive ¢ ock cy-
cles. as indicated in F gure 8 The WR oulsc reed not ne
synchrovzed with the nternal clack

External Clock Operation

Far extarnal cloch operation, drive the CLK nput with a
7AHC corpatible clock soarce (Figure 9)

The MAX182 aromalically racks for the appropriatetime
by means of an on-chip courzer Both WRH and C8 musl
0e low o iniiate a rew corversion Whenever WR and
CS are low. the chio enters inte track mooe until WR or
TS rises. Atter the rising edge of WR. the next *alling cdgoe
of the clock starts a counter. which extends the track'ng
time by 4 10 5 exiernal clock per ods.

The analng nput acgd sition 1s complele at the end ot the
lracking oerod. and the signal is stered 1 the internal
track-and-hold. 110 gxtemal clock sodrce need not be
synchronized vath the WR pulse.

Reading Data

The " 2-bit result of 3 conversion plus the converter slatius
flag are accossiole over an 8-b't cata bus. The oata &
available from the MAX182 in right-justiied fornat {tne
least sigr ficant bit (LSB) is the right-mos: bit in 2 16 bit

ward). Two byte sized read aperatons arc nceded The
5y Byte Select (BYSL) inpat aetermings which byte s 1o be
read first, 8l SBs or AMSBs plus gmatus flag
D3N . _T_ 114N _ |
W7 i 0l = JouF e
it N
J_— L 1 ol a2 Vou e ey
I5H SN ‘ ? i T
] RrEnaT| €
G770y HGH-7 T2 8 B I |25
L o AN mnaxLan ki ‘\“] AICRB G
1AM MAK 82 |
Tgura 3 1 ad Cieculs for Access Time Test (14 e B ahhny CLk|.3
Toar - Leahe RSy 22
- W = g Bisl| !
Ry R W A o
o S g 8T
i | BUSVOET R A
— " e 1
" 03s bBo/0B|
S ¢ ' bEn ) e paak| 1F
Da — o - L ETY R T e RV A
E ‘ — —— FupT
. P e
—-— = ’ ‘ barapus
~ DGNEG [GEIETH |
Wi 1C HIGH Z Yy TO-IH ‘ |
| LEE BYFASE UAPS A3 D 0HIZED N FOWER-5JFPLY DECULIFL MG
Figurs 4 Load Cycuts for Guiput Thrae-Siale Delay Tosi iy Figure 5. MAX182 Operatunal Diagram
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Calibrated 4-Channel 12-Bit ADC

with T/H and Reference

ZEN
MER

050 D DBa

S I R R
DEr  CBG [BS  DBL B~ R DB ]([!:)
CE

TRALKI%G -

Fraure B MAX 82 Timing Diagram

It 1= necessary to wail lor the erd of a conversion 12
ootain vahd 12-bil data from the MAX182's succassive
approximation reg ster (SAR). If a read mslruction is
pertormed duding a conversion, the MAX182 wil dump
the cxistng contenls of the SAR ontothe databus The'e
are three methods ‘o ensure correct ape-aton:

1 Insert a software delay longer *han the ADC con-
vorgior time between the coversion start ard the
cala read opcrations.

na

The BUSY autputis low dunrg the conversion and
high at the conversion cna. Use this signal as an
interrupt to the pf?

3 Poll the corverter status flag. BUSY, at aser-de-
fined inlervais after a coaversion siarl. The status
flag 15 availahle 01 DB7 cur 1g a 1 gh-byic READ.
The flag ‘s the left-mas: bt and car be shiftea
directly ino the uP's car-y f ag for testing  BUSY
‘s righ ouring & conversion.

A writc operation to the MAX182 durirg a conversion
‘eatarts the conversion

Application Hints

Auto-Zero Capacitor (CAZ}
CAZ (Figue 5) must be a ow leakage, low-d gleclric
absorption capaciter such as polypropy'ona, polysty-
rene, or teflon. Connec: the outsicde foil of CAZ 1o AGND
o minim ze no sc. CAZ should be 4 7000k

Clock

Figure 1C shows typical convarsion time versus temoer-
ature when using the MAX182's on-cnip cloc< Duc to
var atons in manufactur ng, the actual operating ‘re-
guercy can differ fram ch p-to-chip oy Lp o 20%  For
I reason, itis suggested that an exlernal clocs be used
wnan fixed corversion limes are required

Analog Inputs

The high- rpedance analog mouts AIND-AING, allow
simrple atalog intertac ng Sigral sources from OV to +5V
may be conecied diractly to AIN without 2xtra bufer ng
for source impedances Jp o Skl (Figure 111 The
inputioutpas (1K0Y rarsler charactenste and ransiticn

TRACKING — 52 - ANAXLAN
v LESRIZH MAAX 122
o e o U SR ION
. L_l - TPARSIRG e oI, e
|rreEn
V= AN
fry-hi
Cigure 70 Wieltee o fraching Intenar as a Funclion of WR Rising Fraure 8 internal Clooe Opcration
j g e z

Frge Timing witn Regpect to CLK Failling Foge

Va4 W g g
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MAX182

Calibrated 4-Channel 12-Bit ADC

with T/H and Reference

points for this Input signal range are demonstraled in
Figure 12 and Tab e 1. The MAX182 transfer character-
istic has frans tion points designed lo cccur on neger
mdltiples of 1LSB. The cutpat coceiz natural b nary wirh

1188 = ( ull Scac (F3))4006
= (5/4098)Y = 1 28V

For signal ranges other than OV o +5V. use resistor
divider retwerks to arovide OV to +5V sigral ranges at
the MAX182 inpu: pins The correction in Figure 13
shows @ divider network on charrel G 1o a 0V 10 +10V
signal range  Res stors show.d be of the same type and
manutacturarto ensure matched temperture coefficiens.
The source impedance must novw be as ow as possib e
since it adds to the resister divider impedance

Figare 14 snows Fow bipoar signals (-5V 10 -5V) or
channel O are accommodated by referencing a resistor
dvicer network ta BEFIN. Tne sgnal source muast be

capable of sinking O brA with the resislon vallues shown
Reter 1o Fgure 15 and Tabie 2 tor the /O trarsfer char-
acteristic a~d transitior pGints “or “his signal -ange Out-
p.codng is offset binary with an LSB size of:

(FS)(1/4096) = (10/4008)V = 2.44mY,

To adjust bypolar 7ero errar apply 1.22mx (+1/21 3B) 0
AINO-AINS so that the ADC output switches betwean
1000 0000 0000 ard 1000 0000 0001

Power-Supply Decoupling
Power supplics to tae MAKITE2 should e bypassed with
etrera 10Uk electro ytic or santulum capacizor in paralle
with 2 0.01ukF aisc ceramic capacior for clean, hgh-
frequency performarce Place all capacitors as close as
possible 1o the MAX182 suppy pins. Figure 18 shows
preterrad decoupling circuit.

COKFATB.E 3 Bk
SLOCK SCUR T AT A
_’7 WAX 82
1113H1)
frgure o, Exiernal Dicck Quperation
105
o IM
Foam -
B
TR
100 L . N
B
- IS RS i< I o
TP FRATLIE [ [

fvpieal Change in Comverston Time Varahon

Figpere 10 Ié
e =
vg lemparature anen Using filarmal Ciock

Fi .
AU
Ve Y O TD Y MAx182
W ! AGN
Reef !

LY CHANNEL T SHTAN

Figure 11 Unipofar OV (o + 5V Qpsraion
1
1"
g
[T
[ - J
f’u. F .
I L33 FlLdliy
e t t

My LS FEE ILE F5-2L5H 25 - T Lsk

ANAL G IMPUT A4Y CHAMMEL

ideal lnpal Oupd liansfer Chaiactensne for

Fogre 12
Uinisnlar Circiit of Figire 13
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Calibrated 4-Channel 12-Bit ADC

internal Reference

Tne internal reference (REFCUT) snould be hypassed
with a 182 resistor in ser es witn a capacitor. Ihe capac-
itor should be a 10uF electro'ytic or tancalum in paral el
with a 0.01uF dise cerarric (Figure 17) Figure 18 shows
& creuit that a'lows nput adjustment whick is useful for
Fimming ous intial (roor terrperaturs) error in the refor-
ence volage.

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

. Analog Input{v) Digital Output
O UG- 22 O0CG 0006 001
0.6C244 003G 000 0010
240878 0111 1111 1111
2 50000 1000 0006 0000
SRR P 1000 0026 0001
299756 11141 111 10
£ 9987¢ 1111 1177 1N

Table 2. Transition Points for Bipolar -5V to

+5V Operation

Analog Input (V) Digital Qutput
-1.99873 D000 0U00 2001

4 899634 Q000 G000 0010
-0 00122 1060 2000 0006
+ 00128 1500 0000 0001
+4 99364 P11 1110
+4.9962 11111111 111

WAL KLY

with T/H and Reference

External Reference Circuif

Figure 18 shows how (0 a MX5B4LH to gorerate a refor
ence voliage of 500V, A lypical adjustment range of
7HmV is proviced by B2, Overthe corrmercial tempera-
ture range, the MX524LH concributes no more than
+1L5B of gain error.

During & conversion, transient curres flow at the RCFIN
input. To prevent dynamic errars, olace eithe a "Oul
gleclraytic or tanta um sMoothing capacitor n para'le!
wett @ 0 C1uF dise ceramia from the REFIN pin to AGND

MAXLOD
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MAX182

Calibrated 4-Channel 12-Bit ADC

with T/H and Reference

Layout

When designirg a layoul for a onnted circuit board, keep
d gital anc anzlog signal Ines separatcd whenaver pos-
sible. Il s crisica’ that ro digita ine -uns alongsidc an
anzlog signal line or near tae CAZ Guard the analog
inpLts, tre relerence input and the CAZ irput with AGND.

Estaol sh a single-po rlanalog ground (AGND) as close
to the MAX182 as possible, isclazed from the logic sys-
term  Conngc: the single-point analog ground Lo the
chg'tal systerr ground, which s attached e DGND atone
poirt, as ¢ ose as possible to the MAX182, Tre following
should be eturncd to the anzglog greand nomt irput-sig-
mal commen, nput guards, 1ne CAZ and any bypass
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AAINAA

MAX182

capacitars for the re‘erence input and the aralog sup-
plies  Low-impedance analog and digital powar-supply
commran returng with wide trace wdths arc cssent al for
guet operal’on o the MAX182.

Noise

To mirmm-ze npus noise colpling, input signal leads to
AN ard signal —eturn leads from AGND  should e «<ept
as short as possib e. A shiglded cable belwse source
and ADC is suggested n anplications wre o 'onger leads
are requiced  Also, care should he 1aken o reduce
grodnd circa’limpedancas as much as possinie since
a~y potential diference in grounds between tne sigral
source and ADC creates ar error voltage 1 seres with
tre irput signal.

When interfaci~g to continuously ousy ard noisy P
huses, it 15 possible to get errors at the LSB lovel. These
errors ox st hecause of teedrhrougr from the buas 1o the
integrated creuit through the package. The problemcan
he minimized in ceramic packaged chips by grounding
the metal lid. Ancther solution 1s to solate the MAX182
from the noisy pP bus using three state buffers
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Calibrated 4-Channel 12-Bit ADC

Dynamic Performance

High-speed sampling capability and 14kHz trroughput riake
the MAX182 ideal for wosband signal processing. To sup-
portthese and other related app icaions. “ast fourier rarsfonr
{FFT) test techn oues are sscd to guarantee the ADC's dy-
narn'c frequency response, distortion. and nose at tre rated
throughput. Specrfically, lis invalves applying & ow-distor-
tion sinewzve o the ADRC npul anc recording the aigial
corversion results for a specified tme. The dara is then
analyzed using a1 FRT algarithm which determines its spec-
tral cortent - Canversion enors are ther seen as soecta’
elements autside of the furdamental input freguency

ADCs have raditionally neen evaluated vy specifica
tions such as zero and full-scaie error. integral nonline-
arizy and differential nen lineanty. Sach paramerers are
w.dey accepted for spec lying parormance with DC
and sow.y var ng signals bat are less useful ir signal-
pracessing apoicarons where tne ADCs moacl on e
syslern transfer furction 1s the main concern. The gig-
nitcance of varous DG errors does not translate well to
‘he dynamic case. so alfferent tesls are requ -ca.

Signal-to-Noise Ratio
and Effective Number of Bits

The ratobotween the BMS amo ude of the fundarmentalinaut
frequency to the RMS amplitucic of all other AD output signals
is the signal to-no.se ralio (SNRY. The output band 's Imited
1o frequencies above DC and below one hal* fre AD sampe
{conwversion) rale  This usdally {out not always) ircludes
dortion as well as nose componen's. For this -2ason 1he
rato is sometimes referred to as 'signal-to-noise - distortion”

| he sheoretical rrinimum A/D noise 's causen by quanli-
zation error ard is a direct result of the ADC's resolulion:
SNR = (6 02N + 1 78)dB, where N s tne number of bits
of resolulion A perfect 12-bit ADC can do 10 better than
74dB  Figure 20 snows the resull of sampling & pure

r _ T EahIY
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VY aawagann | e
Q : Tt L . AN XL
TANT = - MAX182
4| T R
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_
Froure 19 MX&SILH as Reference Generalor

Kl X 2Pl

with T/H and Reference

10kHz sinusoid at a 100kt 1z ratc with the MAX182  An
IFT plot of the oatout shows the output leve' in vanious
spectral banads

By transposing the equation that converts resolution 1o
SNR, we can, from the measured SNR, delermine the
alfactive resolution or the "ellectve number of bits” thal
the A/D proviaes N ={5NR -1 76)/6 02

Total Harmonic Distortion

Tke ratio of the RMS sum of all harmonics of the inpul
signal (in the freguency band above BC and below one
halt sho sample rale) 10 the fundamenta: itsell s total
harmaon.c distortion (THD)  This is expressed as'

g
THD = 20Lag[Vive T+ V3 = Ve T4 Va ™

where V115 the fundamental RMS amplitude and Vo to VY
are the ampl tudes of he na tarough Nib harrones

Peak Harmonic or Spurious Noise

The -atio of the fundamerta’ RMS arrplitude fo the ampli-
'ude of the next largest spectral component (in ihe lre-
guency band above DC and be'ow one half he samole
rate) 15 referred to as the peak harronc or spurious
rolse. Usually this peak ocours at some harmonic of he
input frequency  But it the ADC s exceptionally lingar. it
mray occur only a: arandom peak in the ADC's noisa floor,
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MAX182

Calibrated 4-Channel 12-Bit ADC
with T/H and Reference

Chip Topography
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