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General Description

Tre Maxim ICLT106 and $CL7 107 are monolithic analog
¢ agital converters. They have very hich input impeq-
gnces and require no external display oriva circutry. On-
board attwe components include polanty and digit dny-
ers, segment decocars, voiage reference and a clock
orewt. Tho ICL7106 will diracily drive a non-mullipiexed
wquitd Crystal display (LCD) whersas the ICL7107 wili 13-
rectly Ofive a common anoge light emitting oicde (LED)
disolay.

versataity and accuracy are inharen: tgatures ol these
cunverters. The dual-slops converuion technque auto-
matically rejacls interferance signals common in ndustri-
a; anviconmants. The true ditfarential input ana reference
are particularty useful when making ratiometric measure-
ments (Ohms or bridge transducers). Maxim has added a
zaro-inlegralos phase o the ICL7106 and ICL7107, ebmi.
nating overrange hangover and hysteresis effects. Final-
Iy, these devices offcr high accuracy by lowering rolicve
er:or 10 lass than one count and zero reading drift (o less
than 1uv/*C.

Applications

Trwse davices can be used in a wide rangs of digital
rarel meter appkcations Most applicaticns, however, in.
uon R the measurement and display of analog dala:

Presgore Conductance
vottage Currant
Resislance Soaeed
Temperatuie Waterial Thickress

Typical Operating Circuit
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372 Digit A/D Converter

e, FOBtUres

4+ improved 2nd Source! (See¢ 3rd page tor
“Maxim Advanlage'™)

+ Guaranteed lirst reading recovery from
cverrange

* On board Display Drive Capability—no external
circultry required
LCO-ICLT 106
LED-{CL7107

¢ High Impedance CMOS Differential inputs

4 Low Noise {< 15,V p-p) without hysteresis or
overrange hangover

¢ Clock end Retarence On-Chip
¢ True Differentlal Reference and Input

+ True Polarity Indication for Pracision Null
Applications

¢ Monolithic CMQS design

R Ordearing Information

| PART __TEMP. RANGE PACKAGE
_ICL7106CPL  0'Clo —70°C_ 40 Leao Plactic CP )
ICLT{0BCH, 0'Clo +70°C _ 40LeadCERDIP
FICLT1068C0H G'C'_p +70'C 44 { gad Prasic Cnip Ca e ;
TICL7106C/D 0'Cto +70'C Dice :
TICLTI07CPL 9°'Cto | 70°C 40 Lead Plagtic DiF
CICLTIOICIL  @Co < 70°C 40 Leac CERDIP

TICL7I07COH 0°Cip + TO°C

LieLr1076/D_0°Cie - 70°C_

 Dice

Pin Conftiguration
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage
iCL710B. V- lov ... .. . R k1%
ICL7107. V4 L0 GND .. .+ 6V
ICL?7107. v toGND ... . S . -9V
Analog Input Yoltage {either input}iNose 1) Ytlov
Agference input Yolage {either inpui) .. ., B TP
Ciock input
ICL7108 . .. ... FESTov!
ICL7107 ... .. ceviiooo..GNDgV

Noe L input voltages Tay Bxcesy Ihe suny rollagus previdud Ihe gl CuTent i £nuted o

Lot Bk

Fower Dissipalion (Note 2)

Plastic Package ... ... 100Umw
Deerating Temperature . ... ..., 0°C to «70°C
Sicrage Temperature .. .. .. .., -85'Ct¢c ~160°C
Lead Temperature (Soldering, 60 sec) +300°C

MG A

MNote 2. Drssgatian ralhs assymus SUvICE i MCUNIe0 with 3l (9aCE s20ared 10 Danted regual Loard

Suasses above 11032 bStad unowr “Absolule Mduimium [{#Ngs MAy causc DOrT 3%nl damagw (0 Ing vgvice. Thuse arg sUess ratnga oy and tunchional
opaton ol the device ai (NeSe or any O1NOT Conktians above 1hoso mocated in The oo abansl sechons of thy spocicatons iv noLimmphed Expoeura 12 absonste

TRAKMUT TANNG CoNtions (b extended oenady may atfect Sevioo rokability

ELECTRICAL CHARACTERISTICS trewor 3

CHARACTERISTICS CONDITIONS MIN TYP MAX UNITS
Zeio npul Reading Ve Q0RV 2000 000 0 . +0000 Cgilat Reading
—_— Fuk Scaie = 200 gmy
Hatemetne Neading Vi - VREF ! 959 998/1000 1000 Digalat Reading
Vags  100my :
Rotigver Error 1Ddletence in Wi o Vi o 200.0m ! +.2 +t Cuunts
reagding lor equal postlive and .
negative reading near Fun Scaler f
, ) N O A P
Linganty 'Maa oevianon (rom VFul scale 200my ! -1 -2 1 Caunts
best straight e Lt or Ul scave - 2000V -
Common Mode Rejecuon Ralie A VIR S ST YR 1% 50 uVY
INOte 4: Full Scrie = 200 Cmy
NOISE Pr-Px valpe np! excocged Vin - BV | [ . £V
945% of ime Fuit Scale - 200 Oomvy i !
1npu! Leakage Current Vay - U M i0 pA
Zers Reading Drft Vin - 0 . 0z 1 wVC
0° =« Ta w7070 i
Scale Facter Temperature Ve - 199.0rmvy i 3 5 ppm. 0
Coefliciar 0% « Ta - 70°C i
{Ear Ref OppmCh :
V' Supply Cuirent .Does not Viy - 0 ; 08 1.8 mA
wneluoe LED current for 71G7! 3
¥V supply currenl 7107 only ! 28 1.8 mA
Analog Common Voltage "With 25ke) beiween Common & | 2.4 28 32 v
wespect o Pos Supply! Pos Supply i ;
Temp. Coet! of Analog Cemman 25k¢t between Common & a0 { ppmcC
| wiin tespect 1o Pos. Supply? Pos. Supply : L
7106 ONLY Vo V- ay Pa 5 | 6 v
Px-Fk Segment Drive Voitage, l i
Px-Pk Backpiane Drive Vollage t H i
Note 5 | o I ]
T107 ONLY |V 59V s 80 mA
Sagment Sinking Current I Seqment voltage - 3V ]
Except Pin 19 | |
P 19 onty . WG 1% ‘ A

Mote 3. Untess othenmise nows, SpeGhratians anty o both 1 T106 ano 7H07 at To - I5°Cl te e ~ 4BKHL 7106 5 tRstond iy the cirgant of ©guen v 2107 18

1gehed i WG SHewE O Frguee 2
Note € Hoter iG (hitgrental i’ giss uyson

.
Hote §: Backplane SAYE 15 1N LIS o't SEQTRAU LA (A "ol Seyment, 107 00l 0! Znase (o Ton Segmenl Fraquadicy IS 20 NG SENVeraion (ald Aserags U

coTgonent is 168y lwin Omy

The @RCUICA CHATA1BISICS dbOVe 8101 4 rorton of & IXVIOn Of inlevsi's copyrghtod (19837 1964) gatd boos, This miormanon dogs pol constiuie any
CANRTRINGICN Dy MeUT Hid] Inly s 'S OrutuCls Wil pesIDnm X accorsanga wiin Ihese spechcatans. The “Eioctrcsl Sharaciorsics Tadie  aiong wun (e
ESCHOIE SxOpIDIS f10m Mhe O pmpl MANHACIUTGr'S data Shnat hava biner wchados in tes ez sheel soleiy for comparative purposes
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312 Digit A/D Converter

¢+ Guaranfeed Overload Recovery Time ¢ Key Parameters Guaranteed over Temparature
+ Signlhicantly Improved ESD Protection (Note 7) * Nogligible Nystcresis
+ Low Npige + Maxim Quality and Reliability

¢ Increased Maximum Rating for input Current (Note 8)

ABSOLUTE MAX‘MUM RAT]NGSI Tiee gevice contcems ko the Ahasoiuli Manmum FRalings on adiacent Deqo
E LECTRICAL CHARACTER'ST‘CS Speciicauons delow satisly o aaceed alt “lested pasemalers on sdjcen”

page.
e vy, TE 259G e 48KMHET LOET Ot - T gt 1 uniess rated) - _ _ - = . ~
"f ] PARAMETERS ' L CONDITIONS _i__MN TYP MAX : UNITS :
1 Zero Input Reading CoNN ¢ GOV, Fult Scale = 200.0mv | . ’
‘ Tp = 2%°C (Note 6} Q0.5 +000.0 +000.0 - Digitai i
b T A h_i]g'_(_:(NOle 10) _‘_____i --000.0 + (000.0 4 000.0 ¢ Reaoirg
Ratlometrlc Reading Vi = Vaee Yeer = 100mVY H .
: Th = 25°C (Nols 6) - 999 989/1000 1000 Digtal
B O° 1\ T4 u 70°C (Note 10) 998 999/1000 1001 Reagng |
veet Etroc (Dittercoce in Vi = Vi o 200.0mV ,
Ting Tor equal pOSILYE NS . Ta = 25°C (No12 6) 1.2 11 ; Counls
o er r@AChiNG near Full Scalg) ’ 07 T TeNCINGe i + 0 i
T naarty tMax. daviation from Full Szate = 200.3mv R £33 -1, Coumts
_ best straight hne fit) | _orful scale - 2000V - . !
Camrmon Moga Rejection Ratio Vo = 21V, Vi - OV ) i
. FuHSc;ale = 200.0mV ) 50 i AN
Nose (Pk-Pk vaiue not exceaded = OV ‘ T
| 3% 0t ima) : fl S\.ala 200.0mv - 15 ; av i
lnpul Leakage Current Yig =0 :
= 25*C (Note &) : 1 12 ¢ PA ,
R T —_— — — o o < TA N o . ! L _. 2 200 ' .
Tero Reading Dift ‘.’.-\ = 0 ; , }
. S Ta i 7 C(Note 6] Q.2 1y owwrs !
acale actor Temperalure ‘/IN = 199.0my . :
‘oeticent 0f 2 Ta < 20°C : 1 5 i ppm.*C |
L N - - T {Est Aef Oppm/'C) Nota 6} -y . . . . f ]
¥~ Supply Currerit S ViN=0 . |
106as not include LED current ’ Ta = 25'C ! 0.6 1.8 mA
_tor7107) i ¢c Ta s 70C 2 B
¢ Supply Culrent {7157 oniy) ' = 0.6 18 mA |
' Analog Comman Voltage (with ;. 25kit betwean Common & X 28 3z ! \Y \
,_respect to Pas, Supply) Pos. Supply R I
. iremp, Coelf. of Anaieg Commaon " 26«11 between Common & 75 ppm/i*C i
. iwith respect Ic Pos. Supply) . Pos Supply )
7108 Cnly {Note 5) VT loVT = 9V ) ¢ 5 6 i v |
i Fu-Pk Segmant Drve Voltage, ! ; |
|_Pk-Pk Backpiane Drive Voltage ‘ e ; _
. 7107 On—Segment Sinking Current * V= = £V ' 5 G A i
' (Except Pin 18} Segment Vollige = 3V : :
(. {Fan 18 only) LM e A
| 7106 Only—Test Pin Voltage | Whh Reapectio V' A58 Yy » -
Overioad Recovery Time W m changlng trom =10V i Q 1 i WMansuremant
_{Nate 9) L 100 : . Cycles

Mol B Tesy consilion (3 v‘\ auohau prtwern tin IH-H1 and iN-LO IRrougn & 1M1 SHMCT 1e5islof 8% sFown 4n FiQuiey ) ann T

HoieT: Alipins ara uwnned lo withetand ecliogtats discharge (ESD) Kiewis 11 wrcass oF POOIY. TTml LaCUIt i b Std BBS, Mathod 30151}
Mote 8 Irput voilages may exceed (ha suDDiy vOagE Provsded thé npui cutfien] o RTHEC 10 4 1A (Tles vt Note Y on dgacenl oega)
Nole 9 NLmDar of messuramen! CyZies 100 Gsplay 1L ghin accurate rasing

Neata 1R Wk cace e e ramrscad m T rne 3 e T
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R o Analog Section
C.gure 3 shows the al or"v Diagram of the Anglog Saciion
far the ICL7136. Each measuremant cycic 15 chvidar! into
faur phases:

1 Auto-Zero (A-2)
Signal Integrate (INT)
Reference De-integrate (Qi}

Zero |ntegrator (21)

2
o
3.
a

Auto-Zero Phaée

Three evants pccur during aute-zero. The inputs, IN-H

argd IN-LO, are disconnected from ths gins and infernaily
shorted n aralog common. The reference capacilor 1s
charged 10 the refarence vollage. And lastly, a feedback
ioop 15 closed around the system to charge the auto-zere
cagacitor Caz 1o compensate for offset voltages in the
comparator, butter amplitier and integrator. The inharomnt
noise of the system determines the A-Z accuracy,

Signal Integrate Phase
The intarnal input high (IN-HI} and input low (IN-LQ) are
conngcted 10 the external ping, the-interna’ shor is re--
moved and the auto-zero loop is cpened. Tha converter
then integrates the difterential voltage batwsen [N-H!
ang IN-LQO for a fixed time. This differenfial voltage can
ce within & widé common-mode range (within gne volt of
either suppiy). If, however, the ingut signal has no return
with respect to the converier power supply, IN-LO canbe
tiec o analog common 10 gstablish the correct common
mode voltage. The polarity of the integrated signal is de-

_ lermined at the end of this phase.

Rererence D&-Intagrate
WN-Hb s connecled across the previously charged reler.
ence capacitor and IN-LO s imtarnally connaciad to ana-
tog common. Circuitry within the ¢hip ensures that the

- capacitor witl ba connerled with the correct polarty 0

cause the integrator output to return o zero. The inpui
sigral deternunas the time required tor the outpit to re-
*.'n to zero. The digital reading displayed 1s:

v
In
vh‘

- 1000 v --
W
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Zero Integrator Phase

input low 55 shorted Lo anglog COMMON and the reter-
once capacitor is charge 10 Ihe reference voliage. A~
feedback loop is closed araund the systam o ingut high,
causing the integrator outpul to relurn to 2ero. This
phase normally rsts betwesen 11 and 140 clcck pulses
out 15 extendod to 740 clock pulses a'ter a "heavy' over-
rége Conversion.

Differential Reference

The relevance voltage can be generated anywhera within
the powe’ supply voilege of the conwerter. The main
source of common-mode efror is a rollover vollage. This
1 caused Dy the reference capacitor lsing of gaining
charge lo slray capacitance on its nodas. Tha raference
capacitor can gain charge (increase vollage) if there is a
large comimaon-mode voltage. This happens dunn? de-in-
tegration of a positive signal. In contrast, the reterence
capacilor will lose charge (decrease voitage) when de-in-
tegrating a negative input signat. Rollover error is caused
by this citference in reterence tor positive or negative
input.yoltages. This arror_can be hald to_iess than halt a_
count for the worst-case condition by aelectmg areter-
ence capacitor thal is large enough in comparison 10 1he
stray capacitance. (Sea ¢omponent value selaction.)

Oifferential Input

Di! 1eremtal voltages anywhére within' the common-

mode range of the input amplifer can be accepted by
the mput (specifically from 1V below the positive
supply to 1.5V above the negative supply). The sys-
tam has a CMRR of 8648 (typ) in this ranys. Care
must bo exarcised, however, 10 enasure that the
integralor nulput does not saturate, since the in-
tagratos follows the common-mode voltage. A large
nasitive commpn-mode vollage with g near full-scale
negative differential input voitage is & worsl-case
condition. Whenmost of theintegralor oulput swing
htas been used up Dy the pasitlive common-mode
veitage, the negative input signal drives the irtegra-
ter more positive The integrator swing can be re-

_anced 1o iess than the recommended 2V full-scaie

swing with no loss of aceuracy i1 these c"".:e‘

712 K
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Analog Common

The phmary purpose of is pin s 1o sel \hs commorn-
nooe voltage lor battery operation This is useful whon
-sing tha ICL710€, or for any systam where the input
signals are Yloaling with raspect 10 the pownr supply. A
voitage of approximatsely 2.8V less than the positive sup-
oty is sot by this pin. The anaiog common has some of
tng atinpules of a reterence voltage. it the total supply
voflage is laige enough to cause the zener to reguiate
12 7V), tha common voltage will have a low outaus im-
pedance (approximately 150), a lamperaiure coafficient
2 typically BOppm/'C. and a low vollage coefficient
L001%),

Tne internal neating of the ICL7107 by ihe LED dispiay
anvers gegrades the slability of Analog Common, The
powor dissipated by the LED dispiay drvers changes
wiih the deplayed count, thereby changing tha tempera-
ture of the die, which i furp resuits in a small change in
the Anaieg Common voltage. This combinaticn of van-
able power dissipation. thermai resistance, and tempera-
wre cogftivienl cauges a 25-80uV increase in noise
naar [ulk scate. Another etfect of LED display driver pow-
v dissgpalion can be seen 2t the transition between a fult
scale reading and an overload condition. Overload is a
ow power dissipalion Congrion since the threa least sig-
wficant gigils are blanked in overicad. On the piher hand,
4 naar ful scale reading such as 1999 has many seg-
menis twrned on and is a high power dissipation condi-
ton. The diterence in power dissipaton between over-
Icad and (Uil scale may cause a ICL7107 with a negative
wimperaluta coetficiant 1elarensa 1o cycie bDetwesn over-
leaC and a near full scale display as she die allernately
r<als and cools. An ICLTIQ7 with a positve TC refer-
wnce witl exinbit hystaresis under these conditions: once
st o averload by a voltage just barely more than fuit
s¢ale. the voRage must be reduced by several coun's
tetore the CL7107 wilt come out of overtoad

sl AKXV

Frgure ¢ STy 80 Exiemal Retgrance

Nors of the above problems are encountered when s-
ng an external relerence. The ICL7 106, with its tow pow-
er aissipation, has nong of thase protlams with siter
8n external raference or when using Apalog Common
as a reference. -

During auto.zero and reference integrate the internal in-
put low is conpected {0 Analog Common. H IN-LO s gif-
ferent from anaicg-common, a common-mode voltage
exisls m (ha sysiem ana is taken care ot by the excellent
CMAR of the converner. N some appiications, however,
IN-LO wilt be sel al a fixed known voltage {e.g, power
supply commgon). Whenever possible analog common
shoukd be tied to the same poeint, thus removing the com-
mon-mode voltage from the converier. The same holds
tug for 1he reference vollage. i convenient, REF- O
should be connecled to analog commion. this wild re-
move the common-mogie voHage {rom the reference sys-
termn,

Anglog Common i internaklly lied 10 an N-channet FET
that can sink 30mA or more of current. This wilk hoid 1he
Anaglog Common voltage 2.8V bejow the positwe supply
{when a sourca is trying to pull the common kne positive).
Thera ig only 30pA of source curtont, howevar, so COM-
MON may easily be tied 1o a more negatve voltage, thus
over-riding the inteenal refarence,

. TOSE

Two functions are performed by the test pin. The first is
using this pin as the negative Supply for extemally gener.
ated segment grivers of any other annunciators the user
may want to include on the tCD. This pin 1s couped to
the internally generated digital supply through a 50001
rasistor, This application is illustrated in Figures 5 § 6.

A lamp t@s! is the second function. All segments wii be
lurned on and “the display should read — 1868, whan
TEST is pulled high {V+ ).

Caution; In tho lamo 1est mode, 1he segments have &
constard de vollege {ro sguare wave). This can burrn: the
LD leftir this modse for saveral minutes.

LOIL/9OLLTOI
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Digital Section

Tne dtgntarsecuon lor the ICLT106 and ICL7107 isiilus-
trated in Figures B and 9. in Figure 8, aninternal digital
yround is generated from a 6V zener diode and a large P-
channel source follower. This supply is made stift to ab-
sofb the large capacitive currents when the back plane
{BP) vollage is-switched. The BP fraquency ks caiculaled
ty dividing the clock frequency by 800. For exampie, with
a clock fraquency of 48kHz (3 readings per second), lhe
packptane will be a 60Hz square wave with a nomenal
ampitude of 5V. Tha segments are driven at the same
freguency and amplitude. MNote thatl these are oul-of-
shase when the segment is ON and in-phase when OFF
Megligible dc vollage exists across the segments in ei-
sher case.

vt [ERTYE

The ICL7107 is identical to the KCL7 106 except thal the
backplane and drivers have been replaced by N-channel
segment drvers, The ICL7107 is designed to drive com-
mon anode LED's with a typical segmani current of BmA.
Pin 12 (thousands digt oulput) sinks current tiom two
LED sagmaents, and has a 16mA drive capabiity,

Tne polarity indication is “on'” 1or negative analog inputs,
for both the ICL7106 ang ICL.7107. )t dasired IN-H! and
IN-LO can be reversed giving a “nn" for positive analog
inputs.

System Timing

The clocking cirguitry for the ICL7106 ang ICL7107 is
tlustrated in Figure 7. Threq approaches can be used:

1. A crystal beiween pins 39 and 40.
2. An extarnal oscillator conpecled 1o pin 40
3. An RC oscillator using all thres pins.

The decade counters are driven by the clock frequency
divided by four. This frequency is then further divided to
{orm the {our convert-cycla phases, namely: signal inte.
grate (1000 counts), relerence de-integrate (0 1o 2000
counts), auto-zero (260 to 2988 counts) and zerd integra-
tor (11 10 740).

The signal integration shouid be a mulliple of 60H7 0
achiove a maximum rejection of 60Hz pickup. Osculator
froquencies ol 30kHz, 40kHz, 48kHz, 60ktHz. BOkH.,
120kHz, 24CkHz, e1c., shouid be selecled. Similarty, tor
50Hz rejection, oscillator frequencies of 200kHz,
100kHz, 66%)kHz. 50kHz. 40kHz, ate., are appropriate.
Naote that 40kHz (2.5 readings/second) wilk reject both
50 and 60Hz (also 400 and 440+1).

Auto-zero receives the unused portion of reference
deintegrate for signals less than full-scale. A compiete
moeasurement cycle rs 4,000 counts {16,000 ciock puls-
83), indapendeni of inpui voltage. As an gxample, an os-
crlator frequency ol 48kH2 would be used to obtain thres
readings per second.
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32 Digit A/D Converter

Component Value Selection

Auto-Zero Capaclror

The noise of the system is influenced by the auto-zero
capacitor. For the 2V scale, a 0.047,F capacitor 1 ade-
quate. A capacitor size ol G.47ufF is recommended for
200mV full scele where low nolse operation is very im-
portant. Due to the ZI phase of Maxim's ICL7106/7,
noisa can be reduced by using a larger aulo-zeco capach
tor without causing hysteresis or overrenge hangover
prewioms seen in otheo—manulacturers—&CLﬂOEl‘l whieh
do ot have the ZI phase.

Reference Capacitor

For most applications, 3 0.1uF capacitdr is acceptable;
However, a large velue is naaded to prevent rollover er-
rof where a large common-mode vohage ewsts (i.e., the
REF-LC pin is not al analog common} and & 200mV
scale f uaed. Generaily, ihe rolt over error will be held
half a count by using a 1.0uF capacitor.

Integrating Capacitor

To ensure that the imegrator will not saturate iat
approximalely 0.3V from either suppiy), an gppropri-
ate Inlegrating capacitler must be szlected. A
nominal £2Y {ull-scale integratcr swing is accept-

abte for the ICL7106 or ICL7107 when the analog
common is usecd as g referanco. A nominul £3.5t0 4
voll swing Is acceptable for the ICL7107 with a +5V
supply and anatoy common tiad to supply ground.
The nominal values for Ciyris 0.22uF for three read-
ings persecond. {48kHz clock) These values should
be changed in inverse proportion t¢ maintain the
sameoulput swingilditferent oscilialor frequenciss
are used.

The integraling capacitor must have low dielectric ab-

sorption to minimiza linearity errors, Polypropyleng ca-
pacllors arg recommendsd for his apphcaﬁon

integrating Resis ror

The integrator ard the buller amplifier both have a class
A output stage with 100pA of quiescent current. 20uA of
gtive currant can be supplied with negligible nen-linearity.
Thig resistor should be largse encugh 1o maintain the am-
pifiers in the linear region over the entire input voltage
rangs. The resistor valua, however, shoukl be low
anough that undue leakage requirements ara not placed
on the PC poards. For a 200mV scale, a 47K\ rresistor 1s
recommendad; (2V scale /470K,

Oscillator Camp_onents

A 100KQ resistor 18 recommended for all rangas of Ire-
quency. By using the eguation { = 0.45/RC, the capach
wr value can be catcuigted. For 48kHz dock, {3 read-
ngs/second), the oscillalor capacitor plus stray capaci-
tance_should equal _1000F. . o

Data Baok

Reference Voltage

An analog input veltags of Vi equalio 2 (Vreriis—e~
quired to generate full scale output of 2000 counts. Thus,
for 2V and 200mV scales, Vree should equal 1V and
100mV respactively. Howaver, thare will exist a scale
factor other than unity between the input vollage and the
digital reading n many applications—where the A/D—a-
connected o a wransducer.

As an grample, the designer may like to have a fuil
scalereadingin a weighing system when the voltage
from the transducer is 0 8B2V. The designer should
use the—input voltage—directly and-select Vagr at~
0.341V instead of dividing the input down to 200mV.
Suitabls values ot the capacitor and integrating
resistor would be 0.224F and 120K{l. This provides
foraslightly quieler syslem and also avolds a divider
network on the input The!CL7107 can accept input
signals up to r3.5V with *5V supplles. Another
advantage ' this system occurs when the gigital
reading of zaro Is desired for VN # zero. Examples
are temperature and weighing systems with variable
tare. By connecting the voltage transducer between
Vin positive and common, and the vanable {or fixed)
oftset vollage batween common and Viy negative,
the oflset reading can be conveniently generated.
ICL7 107 Power Suppllias.
The ICL7107 is designed to operate from <t 5V supplies.
Howevar, when a negative supply is not available it can
be generatod from & clock outout with two diodes. two
capacitors, and an inexpensive IC. Refer lo Figure 10.
Alternatively a — 5V Supply can be géferated using Max~
im's ICL.7860 and two capacilors.

A negative supply is not required in selected applications,
The conditions to use a single +5Y supply are;

+ An oxterna! relerence is used. - -
¢ The signal is less than 1 1.5V,

& The input signal can be referenced to the center of
the commoen-mode range of the converter,

Seo Figure 18.
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Applications Information

-8at is generated within tne ICL7107 IC package due to
the sinking of LED display currers. Fluctuating chip tem-
perature can cause a display 1o chango reading i the
imernal voltago referance is usad. By roducing Ihe power
naing dissisated such variations can be reduced. The
ICL.7107 power dissipation 15 reduted by reducing the
TED common anodse voltage. The curve tracer illustration
showing the ralatonship between the cutput current and
the output voitage for typical ICL7107 ia seen n Figure
© Nolg that ths typicat ICL7107 output is 3.2V {paint A),
_since the lypicat LED has 1.8V_agross it (8mA drive cur-
re~1) and 13 common anode is connecled (o + 5V. Maxi-
mum powsr dissipalion is:

8.1mA » 3.2V > 24 segments = 622mwW

Cnce the ICL7107 output voltage is above 2V the LED
current is essentially constant as oulput voltage ingreas-
es Point B illusirates that reducing the oulpul voltage by
7Y resdlts i 7.7mA of LED current, (only 5% reduc-
ton) The muximum power dissipation is a raduction of
26% as calculated by:

7.TMA £ 2.5V » 24 segments = 462mw

As illustrated in Figure 12, reduced power dissipation is
easy 1o obtain. This can be accomplished by placing ai-
thor a 8,100 resistor or a 1 amp diede in senes with the
display (but not in series with the ICL7107). Point C of
Figure 1B illustrates that a re=isior wil reduce the
IGCL7107 output voltage whan ali z4 segments are “'On”
The outpul voitage wili in¢rease when segments are
wned O, On theothar hand, the diode will result in a
relativaly sleady oulput voltage, around Point B, The re-
sistor not only reduces the change in power dissipation
as ine display changes, but aise limils the maximum
powar dissipation. This 15 due 1o the fac! that as fewar
-s$egments are “'GR". pach "On'—putpul drops more volt-
age and current, The rasistor circws will change about
230mW when changing from the bost casa of six seg-
—ents, a ‘111" display, lo worst-case of a "1888" dis-
otay M the rasistor is removed, the power dissipalion
cnang® will be 470mwW,. The resistor, therafore, will re-
ouce tha affect of display dissipalion on reference voit-
age cnift by about 50%.

As more segments arc turned oll. the change in LEG
orgntness caused by the rasistor 1s alimost unnoticaable.
A dide may be useqg instea:d of the resistor il it is impor-
tant 1o maintain a steady ‘evei of dispiay brigntness.
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