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ICL7106/I1CL7107
314-Digit LCD/LED
Single=Chip A/D Converter

GENERAL DESCRIPTION

The niersll IC1.7108 snd 7107 are high performance, low
powst 3Vi-digh A/D convertens containing alt the neocessary
active devioss on & single CMOS 1.C. included are saven-
segpmant decoders, display drivers, a relersnce, and a
clook_ The 7108 ks dasignad to Interface with 8 tquid orystal
display (LCD) and includes & beckpiana drive; the 7107 will
directly drive an instrumant-aize lght emiting diode (LED)
dapiay.

The 7108 and 7107 bring togather an unpreocedentad
combination of Ngh accuracy, veragtlity, and true econgmy.
it features auto-Tero to e than 10V, zero dift of em
than 1uV/*C, inpait bias ourrent of 10 pA max., and rollover
smof of tese than one count. True diffsrential inputs snd
retarence are uastul in all systems, but give the designer an

a high
of anly 10 passive componens and & diapisy.

7107

FEATURES
* Guaranteed Zero Rasding for O Volts input on AlL
Soeies

¢ Trus Polarity st Zero for Preclas Null Detection
& 1pA Typical inpit Current
¢ Trus Difterentlal Input end Reference
® Direct Oispiny Drive — Mo External Components
Required — LCD (CLT108
— LED ICLTO7

¢ Low Noles - Leta Than 18,V pp

® On-Chip Clock and Refsrence

* Low Power Dissipation - Typically Lass Than 10mW
& No Additiona! Actlve Circults Raquired

* Now Small Outiine Surface Mount Package Avallabte
@ Evalustion Kit Avallabls

ORDERING INFORMATION

Temparature
Part Number = Package
ICLT108CPL 0*Cto +T0°C | 40 pin plastic DIP
ICLT108CIL *Cto +T0'C | 40 pin CERDIP
ICLTI08CM4A4 | C*Cio +70°C | 44 pin Surface Mourt
ICLTY0TCIL G +70C | 40 pin CERDIP
ICL7107CPL *Cw +70°C | 40 pin plastic DIP
ICLT108EV/KR | Evalaation kit cordain IC, display,
ICLTIOTEV/K | ciroull board, pastive components end
hardware.
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ICLT108/1CLTIOT

ICL7106/1CL7107 ERINTVERSIL

ABSOLUTE MAXIMUM RATINGS Power Diasipation (Naote 2)

Supply Voltage Corarmic PBCKBQE ... ....ooviviiniiannianis 1000mW
ELTI0B ¥ 10V ™ 1enerrnsrnsnsreirneinns T, Plastic Package ........... P S00mw
IOLTIO7, V¥ 0 GND .veveerenersnr coniennn, +ev m%;mf' ----- e PG 70O
ICL?107, V=10 GND ..cvvvvrirann... Crereiee -~V Lead Tom ,m.( ----- 1osee) .. i 200G

Analog Ingut Vaitage {eithar inputi(Note 11 ... V* oV~ pe Scadering. eeres Pree

Raterence Input Voitage (efther input) ..... v Y oV

Clock Input
ICL7108 ..iovvenennn. eerirereriaareans TESTto V+
[T o T S PP GND o V+

NOTE: h—-mmwm AbSOLite AasiTan Refnga’ may GBuSe parmansnt GaTge 1 B Givice. THESE e SIess rasge only snd Ancsonal
apivamnt cf i divie 81 Fese of sy Gifvir cprditions above K1ope ORI it 3 Spesationsl Mecions of e dpeciicatitrs i rol ivplied. EXposure 1o sbepivie
mpximum sating condiiiong for aranded periods ey ST8ct divice ralipiiily.

Notm 1 Ingut VoINS may AoRed W suply vORIDES Provides the gLl curmirt ks Brwtad to = 100pA.
Mot 2 CMprion raiing sesurwi Sovics is mesnid with all leeda soideres & prrad oroUR Board.

ELECTRICAL CHARACTERISTICS Mend)

Charscieristios Test Conditions Min Typ Max Unit
Vlu-ﬂ.w
Zer Input Reading Ful Beale=200.0MmV =000.0 +000.0 +000.0 | Oigital Reading
V™ VREF
Ratiometric Reading Ve~ 100mY 993 | 909/1000 | 1000 | Digital Reading
RAoliover Error (Differenos in Y - \
or ol Vin= + Vgy & 200.0mV 1 £.3 +1 Counts
nagative inputs near Full Scale)
Linearity (Max. deviation from Full scale= 200.0mv \
best straightine fi) o full scale = 2.000V (Nete ) \ 22 +1 Courte
Common Moda Rajaction Ratio Vo™ 21V, Vy= 0V 50 v
{Note 4) Pull Scais =200.0mV addd
Noise (Pk-PK valus not axeedsd | Y=oV 15 v
25% of tme) Fuil Scale = 200.0mV w
Leakage Cusrent input Vi =0 (Nate 8) 1 10 pA
1 Vin=0 .
Zaro Reading Dritt P<TA<TIOC Now &) 0z 1 pvrc
Soase Fector Temperatire Vin=180.0mv
Coefticiam P<TA<HC ; s ppm/*C
{Ext. Raf. Oppm/“C) (Note &)
v+ Supply Current (Does not e :
Inchue LED aurentfor 7107) | YN=0 i 19 mA
V= Supply Cument (7107 only) : 08 1.8 mA
Analog Common Voltage (With 25k betwasn Common & 24 28 3 v
respect ¥ Pos. Supply) Pos. Supply 2
Temp. Cosft. of Anslog Common | 26k(1 batwesn Common & o
(With respect to Pos. Supply) Pos. Suppty Ppm/C




ICL7106/1CL7107 EINTERSIL
ELECTRICAL CHARACTERISTICS (Not 3) (Continues)
Charaoteristios Teat Conditions Min Typ Max Unit
7108 ONLY -
PPk 8 nt Drive V VthoV-=v 4 5 8 v
Pi-Pk Backplans Drive Yoltage
{(Note 5)
7107 ONLY V+ =50V s 00 mA
Segman Sinking Current Segment vollage = 3V )
(Exoept Pin 1% & 20}
(Pin 10 only) 10 10 mA
{Pin 0 only)} 4 7
NOTREE 2. Liniegs ofarwine notec, speciications Kpply 10 both Tha 7908 8N T107 81 Ty = 200, g ™ 40kH2; 7108 s inmbet I S cboult of Figure £, TI0T
aaiad In Ve ciroalk of Figure 0.

4 Relar & “Oenlal pur dscussion.

A Bach piere e I I shese wEH sogrent drve of ‘oI eagmat, 180° gut of phaas 157 ‘S SEGMRL Fratuency | 20 limie OovwerBion mis. Avrags
DO compinem b et then BOMY,

6. Mol mpted. IR by doaign,
TEST CIRCUITS

Application With Liquid Crystal Display *ICL7107 T, :
Figure X ICL71 mggmmfmm

LOMLYOI/00 LT
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ICM7216A, ICM72168,
& FRRRS ICM7216D

8-Diglt, Multi-Function,
Frequency Counters/Timaers

Faaturas All Varsions
+ Punctions a8 & Prequency Countar (DC to 10MHz)}

* Pour lnlim-l Gats Times: 0.01e, O.1s, 18, 108 In
Frequency Counter Mods

« Directly Drives Digits and Seginents of Large Muit-
plaxsd LED Displays {Common Anocde and Common
Cuthods Yarslons)

« Singla Nominal 5V Supply Required
* Highly Sishie Osocillator, Usas TMHz or 10MHz Crystal

» internally Ganeratad Decimal Palnis, Interdigit Blanking,
Laading Zaro Blanking and Overfiow Indicetion

« Display Qff Mods Tuma Off Diaplay and Puts Chip into
Low Powesr Maods

» Hold and Resst inputs for Additional Flextbilty

Faatures ICM7216A and ICM7216B

+ Functions Alsc a9 @& Perlod Counisr, Unit Counter,
Frequency Ratlo Couniar or Time Interval Countsr

+ 1.Cycls, 10 Cycies, 100 Cycias, 1000 Cyciss in Period,
Fraquency Ratio andi Time interval Modes

» Maasures Period From 0.5us to 108

Faatures ICM7218D

» Dacimal Point drd Lesding Zaro Banking May Be
Externally Sslscted,

Ordering Information

TEMP. Mo,
PART NUMBER | RANQE(°C)| PACKAQGE NO.
ICNT218AI0 28 wes 201 CERDP  [m2ne
1CMT2Y8BIPY 25 o688 ]28Ld PDIP = ¥
ICM7216DIP! 28 188 |28 1d PDIP =88

eithar & 10MHz or TMHz quartz orystal iimebass. For period
and time Inlerval, the 10MH: timebsse gives a 0.1pe
resclution. |n period average and time Interval average, the
resolution can ba In tha nancascond range. n the naquency
mode, tha user can sslact accurmulation times of 0.01s, 0.1a,
1o and 108. Wih a 10s scoumdation tme, the frequancy
can be dispiayed 0. a repolution of 0.YHz in the least
significam dight. There is 0.2a between measurements In all
anges.

The ICM7216D functions as a frequency counter only, as
described above.

All versions of the ICMT216 Incorporate leading raro
blanking. Frequency is displayad in kiMz. in tha ICMT210A
and ICM72168, tims s daplayed In ps. The display Is
muttiplexed a1 S00HZ with & 12.2% duty cycle for asch digh,
The ICM7216A la designad for commaon anode dispiays with-
lyplcal pattk segment curments of 25mA. The ICM72168 and
ICM7216D are dasigned for common cxihode dlsplays with
typical peak sagment currertis of 12mA. in the display off
mode, both digh and ssgment drivers are tumed off,
enabiing tha diaplay to be usad for other funclions,




ICM7216A, ICM72168, ICM7216D
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Pinouts

ICMT216D
COMMON CATHODE
(POIP)

TOP VIEW

CONTIGL, BPUT 7] 6] NPUT A
WEXEORERENT W FHOGRESD (1] 7] HOLD BerUT

ot 1 oureur [ 58] ONC OUTRUT
DIT 3 OUTUT [T] 4] OBC BPUY

DioiT 2 OUTRUY [§]
DIQIT & OUTPUT (7]

Vaa 7]

o 8 oUTeUT [3]
oI s outeuT [§]
pialT 7 QUTPUT [
DIGIT 4 QUTRUT
TENET s i

L DECIMAL POINT MPUT 3]
RANGE INPUT

4] IXT OB BT
[22] 280 § OUTPUT
1] &0 & OUTAUT
S50 a OUTMUT
18] 8%0 d OUTAUT
18] Yop

H7) 680 b OUTPUY
18] 420 ¢ DUYMUT
5] axa f QUTPUT




ICM7216A, ICM72168, ICM7216D

Functional Block Diagram
axr
"'m"' ] .
3 o
oac .
.s.ucr’—b sELE0T ” oecoeEn v copvens [ our
il i — o
+10%
|
naaE :
RANGE SELECY .
i LOGIE [~ Ranae
+0% OR + 17 .'-MJ .
s |
STORE AND 4
EEY RERET LOGIC
T — —
coNTROL
a jloac }
'J B
| . , .
EN +‘W.%ﬂ“ or
= OVERRLOW LoGic ‘—_—":’“
. p ~m {
. £ fﬂ[a (W (] au[a mnn
NPT A o CONTROL DATA LATCHES AND I. | Mo
sryTE Loaic ourPuTauy  DTOME
{NOTE 1)
DECODER SEGUENY
a | oce |7 | owvm |,
. yte hvio
OUTMITS
a @
1 neuy o => S —
CONTROL L INVROUGKENS
27 ERNANE MaTLy
"
1
PUNCTION
NpUT -
(NOTR 1)’ CONTROL
e LOGUC
| LS
HOLD
MRUT Y
NOTEB:

1. Funation lnput and inpud B sviiahie on ICM7218A/B ordy.
2. Ex1 DP input and MEASURENENT TN PROGRESS output available on (CMT2180 only.

68
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JCM7216A, ICM72168, ICM7216D
Absolute Maxdmum Ratings Thermal Information
Maximum Supply Vollage (Vop - Ves) Thermal Resistance (Typical, Nole 2) o (fCW)  0c PCW)
Mandmurn Dight Output Current. . ...« CERDIPPRCKEDE .o .40 ivvrinrees 50 10
Maximun Segmant Output Curren , . POWPPROIRD® . . oo v iennnrsiannes 55 NA
voltage On Any lnput or Maxdmum Junction Tempanatun
Outpul Teemingl (NGB 1) ... .. oeuness g::w PROKIO® .. oorniieiraninionnniaranrnnres 1:&?(:0

T e 1

Opersting Conditions Mandevwam RMGB ...ovonnns -65°C Io 180°C
TOMOSAINE PGS . .. ovvuorrirorsanrnnranna Maxdrmun Laad Temperature (Soloerng 108).............

wmmmmwhmmwmrumwbnm Thig is & stresy ony Reting and' opavaiion

dh”dﬂrn*”mm”hhmmdﬂwnnbuw

NOTES:

1, mmwmuwm.mmmnmmmm-mwummmmhwun
mcmmunnbmmkuvuwmmom .

2. euh_ldmtuWWunmﬂmmmthn

Blectrical Bpecifications  Vop = 5.0V, Vg = OV, Ta » 25°C, Unises Otheswies Gpecified

PARAMETER } TRET CONOITIONS ] | tve | max | unrs
U721
Operating Supply Curmend, Ipp Dispiay O, Unusad inputs io Vg - 2 8 | ma
Supply Vaitage Range (Voo Vas) Vauppty INPUT A, INPUT B Frequency o tfuax | 4.78 - 60 v
Maximum Frequancy INPUT A, Pin 28, famax) an!.ﬁﬂlhﬂ-ww.mlo. 10 - - MHz
Unit Countar
Fanction = Period, Time irniervel 28 . - MHz
Maximum Frequenay INPUT B, Pin 2, fg vax) Figure 10 25 - . MMz
Minknum Separtion INPUT A 13 INPUT B Tima Boure 1 250 . . ™
insrval Funotion
Maximum Ogoltlator Frequancy and External Osolllator 10 - - MY
Fraquancy, loac
Minknum Exdema Oaciltalor Frequency., (056 - - 100 KMz
Oscitiator Tranaconductance, Ga Vpo = 4.T8V, Ty » 88°C 2000 - . k8
Multiplex Freguency, fuux fosg = 10MHz - 800 - Hz
Time Batween Measuraments {osg » 10MHz . 200 ma
ingust Voltages: Pine 2, 13, 28, 27,28
Inpul Low Yolage, Vi - - 10 v
Input High Voliage, Viny . , 35 . - v
tnput Reslsiancs 1o Vg Pire 13; 24, Ry V= Vpp 1.0V 100 400 . w
input Lenkage Ping 27, 28, 2. I x . . 20 pA
lnpul Rarge of Changa, dVyAt Supplies Well Bypassed - 18 - mvis
ICHT2I8A
Digit Detver: Ping 185, 16, 17, 19, 20, 21, 22,23
High Outpust Current, low Vout = Vpp -2V =140 180 - mA
Low Cutput Clarmint, {o, Vout = Vga +1.0V . 03 - mA
Segment Driver: Pins 4,5, 6, 7,910, 11,12
Low Outpul Current, Loy Vour = Vag +1.8V ] 38 mA
High Output Curment, loy Vour = Voo 2.5V - ~100 . WA
Muttiplex inputs: Pins 1, 3, 14
Input Low Vollags, Vi, - - Y] v
fnput High Voliage, Visgy 20 . v
frput Resistance 1o Vgs, Riy Viy = Vg +14V 50 100 . ™)




ICM7218A, ICM7216B, ICM?216D

Electrical Specifications

.

Vpp = 5.0V, Vgg = 0V, Ty, = Z5°C, Uniese Ctherwise Spacified (Carrtinued)

PARAMETER ! TEST CONDITIONS [ wn | ve T wax | uors

ICM7218B
Okt Oriver: Pire 4,5, 8,7, 9, 10, 11, 12

Low Output Cusrent, ioy, Vour = Vgg +1.3V 50 78 - ma

High Output Current, oy Vout = Vpp -2.8¢ 100 - uA
Sapment Driver: Pins 18, 18,17, 19,20, 21,22, 23

High Outpul Curant, Loy Vour = Vpp -2.0V -10 - mA

Losinge Cument, gk Vour = Vpp 2.8V . N 10 A
Wuliiplex Inpuls: Pins 1, 3, 14

Input Low Voltage, Ving, - - Vpp 2.0 v

Ingut High Voltage, Vgt Vop 08| - . v

nput Fesistanos %0 Voo, Ry Vi = Vpo 2.8V 100 ano [ 4]
ICNT218D
Qpenting Supply Current, Ipo Digplay O, Unused inputs to Vgg - 2 5 mA
Bupply Voliage Range (Vop -Vea), Yaupmy INPUT A Fraquency of iy 4T - 60 v
Maximum Frequency INPUT A, Pin 28. Taaaa)y Pigure & w - MH
Mudmurn Osolisicr Frequancy and Extemal Oeckisior : 10 . - MHx
Frequency, logc
Minimum Extemal Qeclliator Fraquancy, lose - - 100 KMz
Qecillator Traneconductinos, Oy Vpp =478V, Ty, = 85°C 2000 - us
Multiplex Frequency, iwux {oac = 10MH . 500 . Hz
Tirne Betwosn Massuremants tosc = 10Mx - 200 - ™
Inpuzt Voltages: Pira 12, 27, 28

Input Low Voitage, Ving, - - 1.0 v

Input Migh Voliage, Vi a5 - . v
Input Reaistanoe to Vpg Pine 12, 24, Ry Vi~ Vpp 1.0V 100 400 - o]
Input Leakage, Pine 27, 28, Iy . - 20 WA
Output Cument, Pin 2, Ly, Vo = +0.4V 036 . . mA
QOuiput Curend, Pin 2, loy Vou = Vpp -08V 208 - KA
input Rats of Changs, dvyiit Bupplias Wal Bypassad . 1 . m¥ius
Digit Driver: Prw 3, 4, 5, 8, 8, 9, 10, 11

Low Oulixd Cument, log. Vour=+1.3V 50 ™ . mA

High Output Cument. oy Vour = Voo 28V . 100 . Ty
Gagment Driver: Fire 18, 18, 17, 19,20, 21, 22, @

High Output Curment, loy Vour = Vop 2V 10 18 mA

Leakage Current, (g x Vour = Vpo 28V . . ) WA
Mullipiex inpuss: Pine 1, 13, 14

Input Low Voitage, Vis - - Voo -2.0 v

Input High Voltags, Viaq Vpo 08| - . v

inpul Resistance © Yoo, Ry Vi = Vpp 1.0V 100 980 . 1]
Timing Diagram

-+~ 40ms
T _-

70



ICM7216A, ICM7216B, ICM7216D
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i31




namIgUnrailsdudufimames

deoyoyiinuel

™

T2
T3,74,T6
5
17,78
19

R1

R2

R3

R4
R5,R10
R6
R7.R9

R11

C1

c1

c2

Cc3

C4

CUFuANK 23asunad

MARUIN A

qun3el

BF256A

MPSH11

BCYT1 or 2N2g08
BFYS0 or MRF502
BC1s2L

BC212L

68002

1KQ

470Q2

8.2KQ)

15KQ

47K

3.3k

33K

22k

2pF

5pF

Trimmer max 100pF
4.7nF//68pF

2 X 4,7nF//68pF
100 pF (max)
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Typical Specifications
Com Oil, Expeller Pressed

(Zea mays)
Additive
AOM Stability (hours)
Appearance
Cold Test, hours

Color /4 Lovibond Scale)
Congealing Point/Title, 'C
FFA (Free Fatty Acid)
Flavor/Taste

Iodine Value (Wijs or Hanus)
Moisture %

Odor

Peroxide Value (at time of drumming)
Saponification Value

Smoke Point, "F

Specitic Gravity at 25 °C
Unsaponifiable Matter

Fatty Acid Profile
C16 Palmitic 10.0-13.0%
C16:1 Palmitoleic 0.1-0.2%

Totel Saturated Acids
Totel Monounsaturated Acid 24%

none
15+
Clear
min.15

3.5 R max

14-20
0.05 max
Bland
102-130
0.05 max
Bland
<05
187-193

450

0.914 -0.921
1.5% max

13%

C18 Stearic 1.5-2.5% Totel Polyunsaturated Acid 59%

C18:1 Oleic 25.0-33.0%
C18:2 Linoleic 52.0-61.0%
C18:3 Linolenic 0.5-1.5%



Yz gt

U -y - J
wiwwann utuuds  Aatun 18 Ramay w2514 dudo
mafinyszAniTgaTimnmeaninda muinRand mndnRtnd  sasinomaad
Cupnindeyimn hillaafion 2537 sdudfnude lundingasinemaasuminda

- 4 - -3 - [
mudnRand Amednfdad nusinomead gmasnseiiminudy delinafoun 2537




	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

