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. General Description

The Maxim ICL7106 and ¥>L7307 are monolithic analog
¢ digitat converters, They have very high inpul imped-
ances and require no external display deive circustry. Oni-
hoard actwe components include polarity and digit driv-
ers, segment decoders, vollage reference and a clock
circuit. The ICL7106 will directly drive a non-mulliplexed
nquid crystat dispiay (LCD) whereas the ICL7107 wilt di-
rectly drive- a common anede light emitting diods (LED)
disolay.

Versatiity and accuracy are inherent features of these
converters. The dual-slope conversion techpigue auto-
matically rejects interfarence signatls common in ngustri-
al anvitoamants, The true differential input and reference
are particularly usetul when making ratiomstric measure-
ments (ohms or bridge trtansducers). Maxim has added a
zero-intagratos phase 1o the ICL7106 and ICL7107, ekimi-
nating overrange hangover and hysteresis eftects. Finai-
ly, these devices ofter high accuracy by lowering rollcver
error 10 fess than one count and zero reading drift to less
than 1uV/°C.

... .. Applications

These devices can be used in a wide range of digital
panel meter apphcations. Most applications, however, m-.
volve the measurement and display of analog data:

Pressure Conductance
VoRage Current
Resislance Sveed
Temperalife Materiaj Thickness
. .. Typical Operating Circuit
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. Features

. Improved 2nd Source! {See 3rd page for
"Maxim Adyantage™")

+ Guaranteed first reading recovery from
cverrange

¢ On board Display Drive Capability—no external
circuitry required
LCD-ICL7106
LED-CL7107

+ High Impedance CMOS Diffecential Inputa

+ Low Noise (< 15n.V p-p) withiout hysteresis or
overrange hangover

4+ Clock and Reterence On-Chip
¢ True Difterential Reference and Input

+ True Polarity Indication for Precision Null
Applications

. Monolithl; CMOS design

R . Ordering Information
PART __ TEMP. RANGE _PACKAGE ]
LIGL7I06CPL OClo —70°C 46 Lead Plastic DP J
ICL7108CH.  O0Clo r 70°C 40 Lead CERDIP
; ICLT10BCQH O'Clo +70°C___ as Lead Piastic Chip Carrier |
SICL7108C/D_ 0'Clo +70'C  Dice §
_ICLT107CPL _€°Cto 1 70°C___40 Lead Plastic DiP ‘
VIGLTIRICH. O'Cto +70°C 40 Lead CERDIP ,
CICATQ7CAH 0°C1o +70°C 44 Lead Plastic Chip Carrier ¢
LCLTI07C/D O°Cte =70°C  Dee
Pin Con figura tion
: -~ I
' v 2SC 1
i ™ ot 0s¢
C osC %
| e B 1EST
i 2ol REF H:
[ REF 1.0
!-— 6t Cher
EY AAAKE A ke
02 1ICL7106 COMMON
‘I c2 1cLrio? N HI
82 LG
108 A2 A/Z
I F2 BUFF
E2 NT
\ o3 V; .
| 1005 23 i )
L E3 [ eg 100's

1000'S -AB4 () i
POL BP{T108) GNO(7107)
{WINUS SIGN)

Seo iag! rag( el F'as‘ o

..z"(,«‘_) ”cu"u' HiGuiat-on
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signiites an upgraded quaity (Bvel Al NC aCTILORal COs! we CIIEra SEOCNT-SOLICE JOIcs 1R3! 1y Sulject io lha

GHOwIng quaranieed perlormance ovef temporiurs 3iong with fighter rast specificalions on many key paramefers: sndg device
ennancemants. whan nesdad. that resuit 1n improved periormance without ctienging tne funcliGnaiity
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage Power Dissipation (Note 2}

ICL7WB, V¥ loV Lo 15V Plastic PBCKage «............coiiiiins 1000mW
L7107, VY o GND ... .. + 5V Qperaling Temperature ... ... ... D°Cto +70°C
ICL7107, V- toGND ... ... .. -9V Storage Temperature ... -65*C t¢ -160°C
Anaiog input Voltage {efther input)iNote 1}. .. ... VTitoV Lead Jemperature (SOlde.lng B0 seCt ....... .. +300°C
Reference Input Voltage {eitherinput) .. ... .. .. N tov -
Clock Input .
ICL7I0B . ... TESToV™*
ICLT107 .. GNDloV+

Note 1 iput volages iy axceed 1he suppiy volldges. prowided the inpat curent is Bmifed 1o 2 100RA.
Note 2: Dissipation ratng asswmos dovics: is mounled with all reacs sofgared 10 anted crowl Loard
Streases above those isted under "Absolute Maximum Faings” may Causs Dormanért damage 10 lhe devick. These are sUess falmge only nd funchionat

0D81i0n of Ihe device 3t ase o by Dihor cONANS above Those indicatad in the cperational 66CHoNE nf The SPOLTTICAILAS i% ML Ephod ExPOsure 17 absohule
MAXIMLATE FASTIG CONAINOTS (o7 extended pernds may atfect devico rekability

ELECTRICAL CHARACTERISTICS twie n

CHARACTERISTICS CONUCITIONS MIN TYP MAX UNITS

Zeto input Reading Vi - 0.GV ~000.0 =000.9 «000 0 Digriet Reading
L Fuk Scaie = 200 0mV ~ ;

Agucmetric Reading [ ViN = VREF 958 899/1000 1000 | Cigitai Reading
Vagr + 100my %

Rolover Error (Dilietence in “VWiy = tViy = 200.0mvY 1 +.2 =1 1 Counts

teading for equal posilive and ] §

negative reading near Fuit Scale

Lineanty «Max -deviation from Fuli scale - 200mVv -1 +2 I3t Counts

best straight ine Lt ar fult scaie = 2.000V :

Commen Mode Rejeciion Ratio VCm = 23V, VIN = OV 50 £V

Note 4 Full Scale = 200 0mY b

Not1se 1Pk -PK value not exceeded VinN = OV L 15 ‘ &V

5% ¢f tirpe: Fuit Scale = 200 Omv j

nput Leakage Current VN % 0 ph

Zer¢ Reading Drify Vin ~ 0 02 1 LG
O« Ta <7070

Scale Facter Temperature Vin = 189.0mV i 5 apm:=C

Coefticient 0° « Tu=70°C
iLx1. Aef Cppm~Ci

V' Supply Currens :Doves rot Vin o Q o8 18 A

nciude LED current for 7167 |

W osupphy current 7107 only 26 3 18 mA

Analog Common Voltage (With 25k} between Common & 24 28 I 32 v

respect to Pos. Supply? Pos. Supply ;

Temp. Cooff. of Aralog Comman | 25k{} between Gommon &ﬁli 80 opmTC

Wi Fespect 10 Pos Supplyl_m Pos. Supply i i

7106 ONLY Vito v =9V 4 S 6 v

Px-Pk Segment Brive Voltage,

Px-Pk Backpiane Drive Vollage ;

‘Note 5 1 i

7107 ONLY = 50V 5 BG i mA

Segment Sinking Current Segment voltage = 3V |

Except Pin 131 |

Pin 19 anly: i | 10 : 16 : mA

Mote 3: Uniess otherwise nowd, spoaications appiy W both the 7106 and 7107 at T, 25°C, Io. ok ~ 48kHZ. 7108 s lestond iy the circad of Migure 1 7107 s

teskent 10 the crouy of Figuee 2.

Hote 4: Aater o ' Mlerergal inpul™ discussion

Hote §: Backplane drive is in pfase with segment drive lor “off'" segment, 180° ot of phase o "en” segment. Frequericy 1s 20 HMOS CONVGISION 1ala. Avelagl X0

companent 8 less han S0mY.

The SCHICE ChAIACTBISICS DOV a70 id reprOOUTHoN of & DOMon Of IDIeTsi’s <copyaghtod (19837 1994) data book. Ths yMOMiion doss NOT CONsSITUTe any
18/EERNALON O¥ MAXUTI (AL ICIS's proguCts Wil perionms i BCCOrInCa willt (hoso specihcatons. The "Cleectnai Characlarsics Taxe ™ along with the
JESCTIp e QYOpIDES oM Ihe oningl manuiaclurer's daly shael have been wiciadud in itvs dala sheel solaiy for comparaive puposes

2
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¢ Guaranteed Qverioad Recavery Time
+ Significantly Improved ESD Protection (Note 7)
& Law Nolse

& Key Parameters Guaranteed over Temperature
. Hegliglble Hysteresis

+ Maxim Quaiity and Reliabitity

¢ Increasedt Maximum Raﬂng tor input Current (Note &)

ABSOLUTE MAX.MUM RAT'NGS' Thig device coniorms 1o the Ahaniuts Maximum FRaings on atjacent Dage.
ELECTR‘CAL CHARACTERIST‘CS Specilcasons beiow saushy o caceca al "tes'ed” paremalels on adacen! pags.

(V-7 9y, TR 25'Cidey paox™ 48KHT: Lot cheun - Figywra 1, unless notedy)

r T T MAX . omiTs

PARAMETERS

| CONDITIONS -~ MIN TYP MAX UNITS ;
| Zaro Input Reading © Vin < 0.0V, Full Scale = 200.0my ; .
. | Ta = 25°C (Note 6) ole[aRv] % 000.¢ + 0000 ! Digital \"
| ! 0" < Ta < 70°C (Note 10} - 000.0 +000.0 40008 :  Reaging |
" Ratiometric Reading | Vin = VRep, Veer = 100mYy ; : i
| - Ta = 25°C (Nota 6) 999 999/1000 1000 Oigital
0 G° < Ya x 70°C (Note 10) 998 §59/1000  10M RedGing |
| Raliover Error iDitterence in i VI = Wy« 200.0mV : i :
} reading tor equat positive ard : = 26°C (Note 6) £.2 + 1 Counts
' negatve reading near Full Seale) ! 0% 2 T TONC NG Y 2
[ Uingarity (Max. daviation from [ Full Scale = 200.0mv - L2 +1 ., CGounts
| best straight Kne fit) | _ortull scale ~ 2.000V .
{ Common Moda Rejection Ratic C VoM = 1V, Viy = OV i :
i , Full Scale ~ 200.0mV 50 i
. Noise (Pk-Pk value not excesded N = OV T
95% of timea) ! Full Scate = 200.0my i8 uV i
nput Leakage Current S ¥Yiy®=D0 i
; f Ty = 25°C (Note 6) 3 10 pA :
— e e e e AT TG . 20 200 !
Zero Rearfing Drift V=10 , ]
0' = T4 = 70°C (Nota 6) 0.2 14w
Bcale Factor Temparature . Vin = 132.0mV ‘
Coeflicient : 0 =T = 70°C 1 5 ppm/*C
- _ - - - [~ (Ext. Fsf. Cppmy/*C) Note 6 - i .
V- Supply Current CViN=0 _ . |
(Does not include LED currant Ta = 25°C 0.6 1.8 mA |
for 7107T) | 0 < Tas 70°C 2 |
YV Supply Surrent {7107 only) i 0.6 18 mA
Analog Comman Valtage (with | 25k1} between Common & P24 B 3z | % |
respect 10 Pos. Supply) _ Pos. Supply )
Temp, Cosff. of Anaiog Common * 25k} betweon Common & s ppm/°C
| {with respecst ¢ Pos. Supply) . Pus. Supply )
i 7108 Cnly (Note 5) VIOV = 9V 4 5 6 v |
Pr-Pk Segment Drive Yoltage, | ; |
Pk-Pk Backplare Drive Yoltage | i !
| 7107 Only—Sagment Sinking Current * ¥V~ = 5.0V 5 8.0 mA —i
| {Except Fin 19) . Segment Voltage = 3V ; |
i _{Pin 18 only) ) . 10 6 ) mA |
7106 Only—Test Pin Yoltage ! Wihh Respect1o ¥V - 4 5 6 ¥
Overioad Recovery Time i Vi changing from = 10V i 0 1| Measurement '
i_{Nate 3) [ 100V ; Cycles

Note &
Note 7:
Hote 8.
Hote §:

Nata 10 1kl racietrr e ramruad In Fvairne ¥ and 3

Tes! coNGILON I8 v,y 2p01LA0 DRWesn pIN IH-HI ang IN-LO througn a 1M1 serics resisior @s shown In Fsqures Y ann 2
All pins are dasigned 10 witheland eleciromavc discharge (ESD) leveds in Excess 0T 2030V, TFast auCOH jau Mt Std 539, Mathod 3016.1F
inDU VEAAQEs May eXCERd 1ha Sunpiy vollage proviaed 1he Inpul currant & smited 12 % TmA 1 Tiws revises Nole ! on agjaceanl pugal.

Humbar of messursment cysies for Sisplay 1o gva eccurate raading.

£0I£/9|0!£ e/
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Analog Section Zero Integrator Phase

Eigure 3 shows the Block Diagram of the Analog Section
for the ICL7136. Each measurement cycle is divided into
four phases:

opul low is shorled {p angiog COMMON and the refer-
ence capacitor is charged to the reference voltage. A

: feedback loop is closed around the system to input high,
1. Auto-Zero (A-Z) causing the integrator outputl to relurn to zero. This
2. Signal Integrate (IN phase nommally lasts between 11 and 140 clock polses
ignal Integrate (INT) putis extended to 740 ciock pulses after a "heavy™ over-
3. Refsrence De-integrate (D1) range conversion.
4. Zero Integrator (21) Differeniial Reference
Auto-Zero Phase T ence ted an within
- Jhres evants pccur during auto-zero. The inputs, IN-Hi s relevence voitags can b generaled anywher

. the e ay voitege of the corverter. The main
and IN-LQ, are disconnected trom the pins and lniernaﬂy sou,mf com‘:ﬁ,"gh_modg emor is a rollover voltage. This
shorted ¢ analog common. The reference capacitor is is caused by the reference capactor losing or gaini

4 ganing
charged to the raference voilage. And lastly, & feedback charge to stray capagitance on ils noges. The reterence
loop is closed around the system to charge the auto-zero capacitor can galn charge (increase voltage) if there is a
<apacitor Caz 10 compensate for offset voltages in the large common-mode vollage. This happens during de-in-
comparator, bufter amplifier and integrator. The inherent \egration ol a positive signal. in contrast. Ihe reference
noise of the system determines the A-Z accuracy. capacitor will Yose charge {decrease voltage} when de-in-

Signal Integrate Phase tegrating a negative input signal. Roflover error is caused
The intarnal input high (iN-H1) and input low (IN-LO) are by this difference in reterence for positive or nagalive
connected to the externat pins, the-internal short is re--  -nput-voitagas. This arror_can be hald to_iess than half a
moved and the avto-zero loop is opengd. The converter count fof the worst-case condition by selecting a reter—
then integrates the differential voltage betwaen IN-HI ence capacitor that is large enpugh in comparison 1o the
and IN-LO for a fixed time. This differential voltage can stray capacilance. (See component vaiue selaction.}
be within a wideé commen-moda range (within ene volt of

Differential Input
either suppiy). If, Nowever, the input signal has no retusn ; P
with respect to the converter power supply, IN-LO can be Ditterenti al voltages anywhsre within the common-
tied fo analog common to es!ablish the cotrect common- mode range of the input amplifer can be accepted by
mode vottage. The polarity of the integrated signal is de- the input {speciticaliy from 1V beiow the positive
__termined at the end of this phase. supply to 1.5V above the negative supply), The sys-

. tam hgs 8 CMRR of 86dB (1 in this range. Care

Rafsrence D&-intagrate must be exercised. howevgr?]td ensure hat the
iN-HI is connected across the previously charged refer- integrator output does not saturate, since the in-

ance capacitor and IN-LO s internally connected ta ana- tegrator follows the common-mode vollage. A large

tog common. Clrcuity within the chip ensures that the pasitive common-mode vollage with a near fuil-scate

- -capacilor will_ba connected with the corect polarity to negative dilferential input voitage is a worst-case
causa the integrator output {0 return 1o zerc. The input condition. When most of the integrator output swing
signal determines \he time required for the output to re- has been used up by the posilive common-maode

turn (o zero, The digital reading displayed is: voitage, the negative input signal drives the integra-

ViN tor more positive. The integrator swing can be re-
= 20D ¥ e—- - - _ _  _duced tnless than the recommended 2V full-scaie
swing with no loss of accuracy in these Critichl

4 . e e - VAKX v
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applications. The inlegrator output can swing whhin
0.3V ol either supply without loss of linearity.

Analog Common

The primary purpose of this pin is o sel the common-
mode vollage for batiery operation. This is usefut when
using the ICL7196, or for any systam where the nput
signals are floating with raspect to the power supply. A
voltage of approximately 2.8V less than the positive sup-
oly is set by this pin. The anajog common has some of
the atiributes of a reference vollags. It the total supply
voltage is large enough to cause the zener Lo regulate
{>7V}, the common voltage will have a fow output im-
pedance (approximately 151}, a temperature coefficiant
ot typk;aty 80ppm/*C, and a 'ow voltage coefficient
(.001%).

The internal heating of the ICL7107 by the LED dispiay
drivers degeades the stability of Anatog Common. ghe
power dissipated by the LED display deivers changes
with the displayed count, thereby changing the tampera-
ture of the die, which i turn results in a small change in
the Analog Common vollage. This combination of van-
able power dissipaton. thermaj rasistance, and tempera-
ture cosfficient causes a 25-80uV increase in noiss
ngar lull scale, Another effect of LED display driver pow-
er diss{pation can pe seen at the transition hetwaern a ful
scals reading and an overload condition. Overload is &
low power dissipation condition sinca the three feast sig-
nificand digils are blanked in overioad. On the other hand,
a paar ful scale reading such as 1989 has many seg-
ments twrned on and is a igh power dissipation condi.
tion, The difference in power dissipatoon between over-
load and fuil scate may cause & ICL7 107 with & negative
temperature coefficient jeterence o cycie between over-
load and a near i scale digplay as the die alternately
heats and cools. An ICL7107 with a positive TC refer-
ance will exbibit bysieresis under these conditions: once
put inio overload by a voltage just barely more thar ull
scale, the voitage must be reduced by several counts
betore the iCL7 107 will come out of overload.

AVIAKEVI

Frgure 4. Using 80 Extemnal Reigrance

None of the above problems are gncountered when us-
mg an external reterence. The ICL7 108, with.its low pow-
er cissipsation, has none of thase problems with aeither
an external reference or when using Analog Common
as a referenca. T

Curing auto-zero and reference inegrate the imternat in-
put fow is connected 10 Analog Common. #f IN-LO is dif-
ferent from anaiog-common, a ¢omman-mode voltage
axists in tha system and is taken care of by the excellent
CMPBR of the converter. in some applications, however,
IN-LO wilt be sel at a tixed known voitage {e.g, power
supply common). Whenever possible analog common
shoul be tied to the same point, thus removing the com-
mon-mode vollage from the converter. The sams holds
true for the refetence voltage. H convenient. REF-LO
should be connacted to analog common. This will re-
move the common-mode voliage from the reference sys-
tem,

Anatag Common s internally tied 10 an N-charnel FET
that can sink 30mA or more of current. This will hold the
Analog Common voltage 2.8Y beiow the positive supply
{when a sourcae Is trying (o pull the common line positivel.
Thete is only 30uA of source current, however, so COM-
MON may easily be fied 1o a more negative vollage, thus
over-riding the intefnat reference.

_________ Test

Two functions are performed by the test pin. The first is
using thig pin as the negative supply for externaily gener-
ated segmamnt drivers or any other annupciators the user
may want to inciude on the LCD. This pin 1s coupled o
the internally geperated digital supply through a 50051
resistor. This application is illustrated in Figures 5 & 6.

A lamp test 16 the second function. All segments wii be
turned on and the display should read — 1888, when
TEST is puliad hign (V+).

Caution: In the lamp test mode, the segmenis have a
constant dc vollage (ro sauare wave). This can burn the
LCD il left in this mode for sevaral minutes,

LOLL/9OLLTOI
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Digital Section

The digitatsection foi the ICL7106 and ICL7107 is iilus-
trated in Figures 8 and 9. In Figure B, aninternal digital
ground is generated from a 6V zener diode and a large P-
channel source folower. This supply is made stiff o ab-
sofb the karge capacitive currents when the back plane
(BP) voltage is switched. The BP frequency ks cafculated
by dividing the clock frequency by 800. For example, with
a ciock frequency of 48kHz (3 readings per second), the
backpiane will be a3 60Hz square wave with a nomnai
amplitude of 5V. The segments are drivan at the same
frequency and amplitude. Note that these are out-of-
phase when the segment is ON and in-phase when OFF.
Negligible de voltage exists across the segments in ei-
ther case.

Dats Bool

The ICL7107 s identica} to the KLV 106 except that the
backplane and drivers have been replaced by N-channel
segment drivars, The ICL7107 is desigaed to dnve com-
mon anode LED's with a typical segment current ¢f BmA,
Pin 19 (housands digid output) sinks current fiom two
LED sagmants, and has & 16mA drive capabiity.

The pelarity ingdication is “on" for negative apalog inputs,
for both the 1CL.7108 and IC1.7107. § desired IN-HI and
IN-LO can be reversed giving a “on" for positive anaiog
inputs.

Systemn Timing

The ctocking sircuitry for the ICL7106 and ICL7107 is
iustrated in Figure 7. Three appreaches can be used:

Y. A crystal between pins 39 and 40.
2. An axternal oscillator connecled o pin 40.
3. An RC oscillator using all three pins.

The decade counters are driven Dy the clock frequency
divided by four. This frequency is then further divided to
torm the four convart-gycle phasaes, namely: signal inte-
grate (1000 counts), reference de-integrate (0 to 2000
counts), auto-zero (260 o 2988 counts) and zero integra-
tor (11 10 740).

The signal integration should be a multipie of 60kz o
achiove a maximum reiection of 60Hz pickup. Oscillator
fraquencies of 30kHz, 40kHz, 48kHz, 60kiHz, BOkiz,
120kHz, 240kHz, eic., should be selected. Simiiarly, for
50Hz rejection, oscillator frequencies of 200kHz,
190kHz, 66%3kHz, 50kHz. 4Q0kHz. olc., are appropriate.
Note that 40kHz (2.5 reagings/second) wilt reject both
50 and 60Hz (aiso 400 and 440Hz).

Aulo-zero receives the wnused portion of reference
deintegrate for signals less than ful-scale. A compiete
measurement cycle s 4,000 counts (16,000 clock puls-
88), indapendent of input voliage. As an example, an os-
cilator frequency of 48kMz would he used 1o oblain thres
readings per second.
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32 Digit A/D Converter

Component Value Sejection

Aufo-Zero C;gacfror“

The noise of the sysiem is influenced by the auto-zero
capacitor. For the 2V scaie, a 0.047uF capacitor i ade-
quale. A capacitor size of 0.474F is racommended for
200mY full scale where low nojse operstion i very im-
portant. Due to the Z} phase of Maxim's iCL7106/7.
noisa can be recucad by using a larger auto-zero capaci-
tor without causing hysteresis or overranga hangover
preblems soen in other-manufaciuress—CLT106/7 whish
do not have the Zi phase.

Reference Capacitor

For mast applications, 8 0.1uF capacitor is acceptable:
However, a large value is needed 1o prevent rolovar er-
ror where a large common-mode voltage exists (e, the
AEF-LO pin is not at analog common) and a 200mY
scale is used. Generally, the rolt over error will be held
half a count by using a 1.0uF capacitor.

Integrating Capacitor

To ensure that the integrator wili not saturate (at
approximately 0.3¥ from eitharsupply). an gpprapri-
ate inlegrating capacitor must be selected. A
nominal *2V {ull-scale integrator swing is accept-
able for the ICL7106 or ICL7107 when the analog
common is used as a referance, A nominal +3.5t0 4
volt swing is acceptable for the ICL7107 with a £5V

supply and analog common tied to supply ground.

The nominal values for Gyt is0.22uF forthreeread-
ings per second. (48kHz ¢lock). These vailues shoulc
be changed in inverse proporlion to maintain the
same.cud'tputswing_d_d' ifferent osciliator frequenties
are used.

The integrating capacitor must have low dislectric ab-
sorption 1o minimize linearity errors. Polypropylene ca-
pacitors dare racommended for this application.

{ntegrating Resistor

The integrator and the bulter amplifier both have a class
A output stage with 1001A of quiescent cument. 20pA of
drive current can be supplied with negligible non-tinearity.
This resistor should be iarge encugh to maintain the am-
plitiers in the iinear region Over the entire input voltage
range. The resistor vaiue, however, should be Jow
enpugh that undue leakage requirements are not placed
on the PC boards. For a 200mV scale, a 47K12>-resistor is
recommended; (2V scale/870K().

Oscilfator Camp_onen ts

A 100K resigtor is recommended for all ranges ot tre-
quency. By using the equation t = 0.45/RC, the capaci-
1or value can be calculated. For 48kHz clock, (3 read-
ings/secand), the osciliator capacitor plus stray capaci-
tance should equal 100pF.

Data Fook:

Reference Voltage

An analog input ¥ollage of Viy equalio 2 (Vpepi-ie—+e—
quired to generate full scale ocutput of 2000 counts. Thus,
for 2V and 200mV sca'ss, Vres should equal 1V and
100mV respectivaely. However, there will oxisl a scale
(actor other than unity between the input voliage and the
digita! reading in many applications—where the A/D-s

‘connected to a transducer.

As an example, the designer may like to have a full
scale reading in a weighing system whan tha voltage
from the transducer is O 6B2V. The designer should
use theinput voltagedirectly and-select Vper at—
0.341V instead of dividing the input down to 200mV.
Suilable values of the capacitor and integrating
resistor would pe 0.22uF and 120K (). This provides
for a slightly quieter system and also avoids 2 divider
network on the input The {CL7107 can accept input
signals up to r3.5V with *5V supplies. Another
advantage of this system occurs when the gigital
reading ot zero s desired for V |y # zero. Exampies
aretemperature and weighing systems with vanable
tare. By connecting the voltage transducer between
Vin positive and commaon, angd the vaniable {or tixed)
otfset voltage between common and Vy negative.
the offset reading can be conveniently generated.
ICL7107 Power Supplies
The ICL7107 is designed to operate from + 5V supplies.
However, when a nagative supply is not available it can
be generated from a clock oulpul with two diodes. two
capacitors, and an inexpensive IC. Refer to Figure 10.
Altematively a — 5V Supply can be géfierated using Max™
im's |CL7860 and two ¢apacilors.

A negative supply is not required in selected applications.
The conditions {o use a single + 5V supply are.

# An axternal reference is used. -
4 The signal is less than + 1.5V,

4 The input signal can be referenced to the center of
the common-mode range of the converter.

See Figure 16. -

L —— e e - —e——

Figqure 10, Gpneranng Negamve Supfy o = 5V
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32 Digit A/D Converter

_Applications Information

{
Heat is generated within the ICL7107 IC package due o }
the sinking of LED display current. Fluctuating chip tem- i
perature can cause a display to change reading if the |
mniernal voitage referance is usad. By reducing the power '

|

!

heing dissipated such variations can be reduced. The ’
ICL7107 power dissipation is reduged by reducing the
TEDU common anode vollage. The curve tracer illustration
showing the reiationship baetween the output currant and
the outbut voltage for fypical ICL7107 is seen in Figure
11. Note that the typical tCLT107 output is 3.2V (point A),
since the lypical LED has 1.8V_agross it (8mA driys ur-
“rent) and its comimon anode ts connected 1o 4 SV, Maxi-
mum power dissipation is:

8.1mA x 3.2V » 24 segments = 622mW

Once the ICL7107 ocutput voltage is above 2V, the LED
currenl is essentially constant as output voltage increas-
es. Point B ilustrates that reducing the oulput voltage by
0.7V results in 7.7maA of LED current, {only 5% reduc-
tion). The maximum power dissipation is a reduction of
26% as calcuiated by: Frgurg 11 KL 2107 Qupur Cerront v, Quiaid Voltage

7.7mMA 2.5V ¥ 24 segments = 462mW

As illusirated in Figure 12, reduced power dissipation is
easy to obtain. This can be accomplished by placing ei-
theér a 5.10) resislor or a 1 amp diode in series with the
display {but not in series with the !CL7107). Point C of (e e e
Figure 18 illustrates that a resistor will reduce the ‘
ICL7107 output voltage when ali 24 sagments are “0On". :

mA

I

J
il

|

|

3

112]|3lafs{e|7]8 (o]0
VSEGMENT

- N W R DO N® W O
1
-

-
|
|
|
i

The output voitage will increase when segments are | —; 17 ?

tmed “Of”. On theother hand, the-diode will result in a i 1 3o S - ‘
relativeiy steady oulput vollage, around Point 8. The re- ; N “'i e !

sistor not only reducas the change in power dissipation ‘ f—'l‘h P i —

as the display changes, but siso limits the maximum & "* ! 4?11 Fj_—l (4
power dissipation. This 15 due 10 the fac! that as fewer . ["‘UJT T [
-segments are “GA". each "On'"-edtput drops more volt- ! "

age and cument, The resistor circut will change about h ] i I
230mwW when changing from the best case of six seg- T I {
menis, a "111" display, to worst-case of a “1888" dis- { T .

play. If the resistor is removed, the power dissipation ‘ f? IRASRENARARRAR: U2

change will be 470mW. The rasistor, therefore, will re- - VA r--—j —
duce the effect of display dissipation on reference volt- e v 1N 40——

age drift by about 50%, ; ﬂ— ! U_M_!i l’

As more segments are turned off. the change in LED | L e
prightness caused by the resistor is almost unnoticeable.

A diode may be used instead of the resistor if it is impor- - s

tant to malntain a steady level of dispiay brightnass. Figure 17 Deae or ArsSio Lmits Package Fomar Ossodner
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Typical Applications
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BIODATA

NAMA : JONGKER PETRUS TALAHATU

NRP 5103095039

NIRM  :957.003.31073.51906

TTL . AMBON, 19 AGUSTUS 1974

ALAMAT  :JI. RAWA BARU No. 2 UJUNG

SURABAYA

AGAMA  :KRISTEN PROTESTAN
PENDIDIKAN: |
- SD XAVERIUS All AMBON LULUS 1987
- SMP NEGERI | AMBON LULUS 1990
- STM NEGERI 2 AMBON LULUS 1993
- UNIKA WIDYA MANDALA SURABAYA LULUS 2001
ORGANISASI:
- ANGGOTA HMJ-TE,

DEVISI HUBUNGAN LUAR TAHUN 1996

- ANGGOTA SAT-MENWA 822

UNIKA WIDYA MANDALA SURABAYA TAHUN 1996



