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Abstract : In this paper, we commence with the principle of
optical fiber communication system that describe the main parameter e.gq.
optical fiber waveguides,optical source and optical detector.
Furturemoré,we discuss about the spacial characteristics that better
than the matalic cable communication system. Otherwise, we
experimented to the digital tranmission system by iﬁfgér light. In
this object, ve will increasingly comperhend in the optical fiber

communication system.
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3.7935 Optical Transmitter(Driver circuit)
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4.1.3 2937 Shift Register
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4.2.3 2939 Shift Register
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MFOD71

TYPICAL COUPLED CHARACTERISTICS

Figure 2. Responsivity Test Configuration

The system length achieved with a MFOE76 emitter and
various detectors, using 1000 micron core plastic fiber
(Eska SH4001 or equivalent), depends on the LED forward

I, LED INPUT CURRENT ImA)

50 mA 100 mA

10 mA

100
%
)/
80
g0 7 \
* ¥ & Vi \
4
5 . / \
v "4 \
g . /l
£ /
5 w0 4
g 4, A
ol \
A
0
200 400 600 800 1000 1200
A, WAVELENGTH (nm)
Figure 1. Relative Spectral Response
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Figure 3. Detector Current versus Fiber Length

current {If) and the responsivity of the detector chosen.
Each detector will perform with the MFOE76 up to the
distances shown below.
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Figure 4. MFOE76 Working Distances




MOTOROLA
TECHNICAL DATA

Fiber Optics — FLCS Family
Visible Red LED

This device is designed for low cost, medium frequency, fiber optic systems using
1000 micron core plastic fiber. It is compatible with Motorola’s wide variety of detector
functions from the MFOD70 series. The MFOE76 employs gallium aluminum technology,
and comes pre-assembled into the convenient and popular FLCS connector.
® Low Cost
® Very Simple Fiber Termination and Connection. See Figure 9
® Convenient Printed Circuit Mounting
® Integral Molded Lens for Efficient Coupling
® Mates with 1000 Micron Core Plastic Fiber, such as Eska SHA001

MAXIMUM RATINGS

MFOE76

FLCS FAMILY
FIBER OPTICS
VISIBLE RED

CASE 3538-01

Rating Symbol Value Unh
Reverse Voltage Ve 5 Volts
Forwarc Current — Continuous I 60 mA
Forward Current — Peak Pulse Ip 1 A
Total Power Dissipation m Tp = 25C (1) Pp 132 mw
Derate above 35°C 2 mw~C
Ambient Operating Temperature Range Ta - 4010 ~ 100 °C
Storage Temperature Tsig -40to - 100 °c
Lead Soldering Temperature (2} — 260 C
Notes 1 Mcasured with gevice soldered into 2 typica! printed cirguit board.
2. S seconds max, 116 inch from cese.
an
100 PHOTODYNE i 00 e > 1METER "‘°’°°""Eso m;;‘omx
s E'_j o ww | = m ;Ez i S 7l v
=S ESKA St NIEGRATHG .__.<‘::; D) Sk Susaon N LY
DUT.

—an
M g

Figure 1. Power Launched Test Setup

. 5-36

Figure 2, Optical Turn-On and Turn-Off Test Setup
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MFOE76

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted]

Characteristic Symbol Min Typ Max Unit
Reverse Leakage Current (VR = 3 V) IR - 100 - nA
Reverse Leakage Current (VR = 5V} R - 10 100 HA
Forward Voltage.lif = 60 mA) ™ — 18 2.2 v
Temperature Coefficient of Forward Voltage AVE - -22 - mV K
Capacitance (f = 1 MH2) Cc —_ 50 —_ of
OPTICAL CHARACTERISTICS (T = 25°C unless otherwise noted}
Characteristic Symbol Min Typ Max . Unit
Peak Wavelength (Ig = 60 mA) Ap —_ 660 — nm
Instantaneous Power Launched (If = 100 mA, Figure 1} pL 200 540 - W
Optical Turn-On Time (Figure 2} ton = 200 - ns
Optica! Turn-Off Time (Figure 2) toH — 150 —_ ns
Half-Power Electrical Bandwidth (1} Bwe — 6 —_ MHz
{1}ig = 100 mA pk-pk, 100% modulation.
TYPICAL CHARACTERISTICS .
22 T 1
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Figure 3. Forward Voltage versus Forward Current Figure 4. Relative Spectral Output
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Figure S. Power Launched versus LED Forward Current
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Figure 6. Power Launched versus Fiber Length
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E54TA/TAT4 Dual D-Type Positive-Edge-Triggered Flip-Flop with Preset and Cleer
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;Xo:lﬁ'cllhch‘n:uisl?e: over recommended operating Functional Table .
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PARAMETER D TEST CONDITIONS t MIN TYP S MAX [ UNIT 74, H74, 1574, 'S74 {See Note 2 .
Vipy  Highdeve! bput woltage 2 v INPUTS OUTPUTS
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Decade Counter
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Electrical Characteristics SNSALS ‘SN74LS90A Pin Assignment (Top’ View)
absolute maximum catings over operating free-air temperature range a - @

Supply volrage. Voo . 1v__ | Operatrg tree-ar  Tswsa s -5 w0 i125C 3 = -

ingut_valtage - . IV |tempwatwe range | SNIRS| T (e 10T ' . i

teremtter voitage (ves Note 1) * 8.5v Siorige temparsire rarge ~§5°C_to I50°C % " . - .

n o R - - NG=Ke torngd caanexion
recommended cperalting conditions
N R SNS4LSI0A SNT4L390A [ U \ b N . .
. o |MM NOM MAX TMIN  NOM MAX | h
s s s s 7

Supniy voitsge. Voo 3 s §5]4.7% 8 s v y

Mighrtevel Jutput_urrent, 1w — 400 ~400 | uA N7 Ao Baigy KC. Vee Ry Aap

Low-levet cutput currant, | 4 §; ma K

= e — A 10 I - i -Function Table .

Count fraquency. 1 MHZ BCD COUNT SEQEMCE B UARARY (9-1) MESLT Coumer

oun count 8 »put [ (] 9 16 TEAL LST LI0 (See Wwte 1) WA LIM LIS (See Mate I} WA, LI, LIS [ See Wi P
I X L L) T vy P S WCSET U TE artet
Pulse wdin, ty |8 sout | % 0 as : 90 dc % d4] 9 % Gc p! [ D _*wi "snloc oc oe s
Raset nputy 15 (13 LI LN S SRS LI RS S Y LI B S 5 I S S
p o N + L S 1 LN S » " L] [N Lt L.
Reset NaCclive-31ale 301u0. Fagr g 23 1] Tl ' T t el w A ok om omleCl e 4
Opwating ree-as tymperalure, T4 ~85 173 (] 101 € LU L3 PO PR count
eloctrical characteristics over recommended operating : : "L : : : : ': L = L x COunt
. al LIS T} [N 1 L] L count
fres-air temperature range ¢ fuowouy L TR LT ¥ A B S R T caunT
PARAMETER * TEST COMOITICNS ¢ M TYP 3 MAX ; UNMIT I8 BN AN (R N ) r LA
. L A0 J S N [ .- L RN

Vin High=ered input voltage 2 v At o= . wnk

Vip  Low-level nput voitage 348} Vv .

Vi loput clamg valtage :CC'::' :'"';‘"" SisL v Functional Block Diagram

. CC*MN. ¥V iy=2v. s, i mma
Vor  Mghrievel output vOltage ViL S8V, gy = -4004A [ 2 A X S vA
Voo =MIN, Vg =2v, :
VoL Lowlevel cutput coitage Vim0V, igy =tmA 03 08! V
tnput curgent a | Any -evet VeguMax, =1V T X -
n manmum fput | A ngul 0.2} ma
vee =Max,
vetage. B rrput cc U5y l'_ [X]
Any reset . 0
High-lavel M -
L =21V
LT?) iput curtent A nput Voo EMA, V=2 0 uA B
. 8 mput . [
Any raset -0 4
ot .
Lo A ot Voo eMAX, Vi=0.av “2.4] ma .
put current M
8 wput ~3.2 =
Short-cwcut [snsans [ -2 -109

i AX A

98 outout curent @ Vee=M [sveLs | - “1o0! ™

1¢C  Suodly current Voo =MAX,  Sae Note? . 9 IS ma WO LU0 MR cearer

from & ta output Cp 32 42

‘mae from B la output O Mz

. e 16 NOTES. 1. Tiva is the vortage Latweon twe aMitters o 3 Multpieemiiter transistor, For

'PLH from & to output 04 10 16 s My CwCwt, g ratng acxd ag Detween INe twa A Aouts, and it alsa sopies

LN 12 18 between (he two Ag inputa

LA VeemSy 32 48 2. 1CC 13 meansed wih &t ourputs open, Both Rg nouts grounded 10ilowsng mo-

T from 4 to output Qg T:C:ZST: e Mentary cunection B 4.3 V. and 1 Jther ~puls Frounded

Pen CL =15pF, 1o T3 2. Output Qp 18 curcected 16 wiput B for BCO count,

L from B 10 cuiput Og RL =24 as Qutput Qp 3 covcied 10 out A for Sequnary count,

IPHL 14 2t H=hoh 'evel, L micw 'evel, X =acatgvant. ..

oK 21 3 4. The 5 and X inputd shawn aithout convection are ‘or
t ns . . reference only and we
oL from 8 10 auoet Q¢ 23 35 - functionalty 1t & gh leved. ' !

PLm FTET]

am § 1 tout Q "

L from § 1o wutput Qg 23 35 ns ?for canditans shoen as HAar MAX, use the aporopriate value pecifed under

T re - y 4 . ded agerating carditions for the apglicadle type.

‘?HL om s-.x :—O to- Any o:uwul :: 40 ) ns $au typical values are at voceSV, Ta =25T.

PLM trom Set-10-9 10 autput Q4. Og 30 ns © Mot mare Man one dutput should bde sharted at a Ume.

IPHL | from Set-:09 to autput Og. C¢ 26 49 § QaCutputs are testad at 'O =16maA olus the limit value fariy for the B ingut Thes 3¢

mits driving the § input while maiataining A f2aout cagabdilty,
@ ‘magwmaximum coynt trequancy.
" tnLH " propagation dedy tme, fow !0 Megh-leved cutput

tPM, @ DFOpAQATION dedy LHMe, NQR={0-I0w-'evel Oupat
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5493 /7493 4-Bit Binary Counter E - . :
Schottky TTL High- Speed TTL Low-Powsr Schottky TTL Stancerd TTL Low-Power TTL
Package Package Package o Packsge . ] Package
Device T Device Type — Device T Device Type r—7—| Device Typet T
YPe [eTP MIcH YPe FC TP IMICH] YP® I TR MICH] YPe C P IMCF clpmier
I - EN5AL S33 L w1 | SNS49Ts P ] SNB4LSS l2N2n 2
T.L SNTaLER eI ShIesdn X SN14L9) [ K
LT . ] F o ]FMse83 FIE38y fo Fr
FARCHILD Tyt | 91170 Feum rean P op -
e — WCEIs) n
MOTOROLA . ST =) iC 7453 ¥
Dwbil 593 \ DW5493. Fipi] [wifowmsasd Papa] F2
NS.C TV 59) [ CVIesy . [ NG Dw74.93 FHEE
PRILPS N4 E83 J F 11221 49} 1
S5493 FipT[ M
SIGNETICS NLER A N7e93 Fipa
SIEMENS FLIm T
it
FUJITSU 0
HITACHI WLaL £93 P HDYMSIE ADZS20 | Pl
s
MITSUBISHI ts. £7 5T R TN 5T
—
'Ec #PB223 cigc?
-
TOSHIBA TC3433A F1
Electrical Characteristics SNS4L.S93A SN74LS93A Pin Assignments(Top View)
absolute maximum ratings over operating free-air temperature range @
weut 0a € . W meut o meyy”
Soph vope. Veo W Operatng free-or | SuskS] = 85°C 1w 128 & e O8O ";“ e L L3 f,i[_u_uxl
1 voage v tempe-atire range | swoas oC o 10C Mg L ‘ m 1
Interem-tior votage {see Note 3) 5.5V Sicvage lemdecatare 1ange ~§5°C to 180°C :
. o ! 0. °n °c °s
recommended oprating conditions % L a
bq
EN54LSS3A | SN7ALS§3‘JU~|1 —~4"o 1.
MIN  NOM_ MAX | MIN NOM MAX R0z
Swo'y volupe. Voo s S s51e78 & S|V i
High-leve' ouput ourtent, lon 400 a0 | pa - —ud s " Y
Low-leve’ auiput owrtent, lo . 4 LB WEUTRp Rpp HC Vo WC NG &5 NC cc ®C NG W
Count reauency. fopunt 4 ot ° R MH? e logic: see funchion wabies
B input 0 1y 0 [ Function Table NC NG interns' connect:on
a
Puse wom 1 3 e : L COUNT SEQUENCE
% WO, ty nout » R $IALEPALED (See Note 3.4) Funttional Block Disgram
Rese! inputs 45 13 7 4L
Resel machive-siate OO tyenp F+3 £33 n COUNT ouUTPUT
Operating boc-avt lemporstwre, T4 -85 125 0 0} < Gp Q; Cp @ \see Note s
olectrical characteristics over recommended opersting : t t :: :
Yree-sir torporature range 2 eNlF .o
PARAMETER s TEST CONDITONS { N TYP] MAX JUNT] ° 5 ol e P
Vig Highrievl nput vo'iage 2 A4 . L MLt ¥
Vi Lowdert it volgo B [ TATH A
] rpul clamp v/ legh Voo =MN, 4= - 14mA -18] v ¢ Ju ow om0 -
Von  Hgrierel ot voliage Vog =M. Vig= IV. 21 a4 v 1 e owouow — g
N Vi =0.0V. fpu= —400:A . ot L L -]
Veo=MIN, V 3 i %
Voi  Lowdes autpul voltags ce=MN. Viy= 2V 0.3 o8l v ! s 1M L L W
! Vi =0 8V, 1o ™ e P
put swrrent al VECmMAN, V) IV (0 A H L H #R
Y menimr oyt v0'tape Voo MAX, V) 58V ; ; > 2 oL 1
20 d
Foghelevel N i3 1M H L oM .
w inout curent VEE=MAX, V=27V 0] uA "1 H oH ML
A o, s {H M oW oH
04 .
' Lowsevel
1 ieput urrrent VEG=MAX, V=04V 24| mA RESET ., COUNT \ ::‘.,;,
‘ T ‘6 ‘OIATLEINLED (See Noie 4) .
Short-orout SNSALS [-20 100 N N
105 output current ® veesMAX s Tom Tl ™ ":5“":”*‘ %‘:”’:"o '93A'LS93.193
e Swoy current Voo =MWAX, See Note 2 s 15| mA :‘" :Z) = f : L‘ 4-BIT BINARY COUNTER
. tom A 10 output Oa 2 42 ww T
" "%om B o ouiul O 03 2 L x COUN
Son % m X L COUNT
F=22d pom & 10 aniput Op ns | :
,&L . 12 [0 NOTES: .
I BN ouiput Op . veee= sy, L] L ns
L : Ta=25C ] T §. Ths is the volape betmeen twe emtters 31 3 multplegmilter rransster, Foo ths Grout.
| 1P W . 10 %] - s 1anng appier Detween the twe RQ smputs.
XN hom 8 to cutpt Op Cu =150, e )™ 2 1CC 18 measrec with all SulRAs open, BOth Rp mouts Grounoed following momentary
® N = 2a ] 2 covwchon to 4.8V, and ali other 1nputs prounded.
bHL tom 8 w evput O - o 3. Output g 15 connecied 1o vt B.
fh“u, " E7) 5 4. H=Rgh lovel, L=low level, X =irelevant.
WL‘ tom B o astpnt Op e s ™ $. The J ang K irputs shown wnthoul ate to el only gnd ere 1 y
Py tom Sei-1c-0 1o Am output % <l sl 3 hph level. B

1Fo conduon shown as MIN o MAX, uss the appropriste value spephed under recommended coeralng cond Lions for the applicable typs.

Al typoe’ values are 8t Vo= SV, TA=25C.
SN0l moe thar one eutpul BROJE be shoried al & time.
30, outputs e tested ot Ig = ibmA plus the Lmvt valud for 1) for the B inpul,

Ths permis Brwieg the B inoul whit mantarsng full tan-out capsdlisty,
® togu & maximon ol FeQency 1P| i ® P IDApa1On Oaliy time, lom-to-hgh-leve oulpul  1pp " rapapetion gelay Lime, hgh-rio-low-lerst output

L
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54121/74121 Monostable Mul;tivibrator with Schmi tt- Trigger. Input

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
— -~
Package Package ] Package | Package Package
Device Type Device T Device Type Device Type Dexice Type
P TP IMICH) yPe IcTr micH e CTPIMcH YPe "CTP MIcH YPe re TP mcH
SN34I21 J1 w ] snsaL izl JINTa
1.1 - SN2t EEICED SNYL L2 TE|NATA
e : . FMb4i21 Faee0d (DT F1
FMRG'"LD FCaiz) ¥C%03 (Do PL
MO54:20 L3 Fa
MOTC weOwzt | Lalpry [F @
[ e o Dwsai2t J NI wij .
KS.C DV JEINT
PHILIPS . F 101, 7442) [
. - S F 7 [aT w1
SIGNETICS N1 FilaT] 1wij
SIEWENS g FLKAOL [ ’
FUJITSU
HITACH! N WDY4121 'WE02543 | @ [PD.
s B'
MIT 'SHI ' S w5332/ PT|
NEC
3
TOSHIBA % TC312iA PR .
Electrical Characteristics SNS4S121 SN74S121 Pin Assignment (Top view) :
absohitd masimum ratings over operstmg free-air tempersture renge na" .
7 Vet WC NC Cent Cen Rie nNC - .
Se2:e eptage WL b Qoeating bsve-pur faal] 550w 325 ¢ — .
: —= e e el T e Moo et coveien
Travts waamien ot AT . QR ———— . 120 Ry ™ 20D NOM .
P - - ! Li2tRg = 462 NOM
. recomended operating cond tions ~mny | .
SNBasiZi | BN7asiEl | ® "
MIN NOMMA X IMINNOM M8 ™
Szzly ortage WX ¥ 45 & 3y Jam s osn A
v et 10 w N - v S S
M v B [0 n i %JHL’_! Ta e8] 1] . '
w e T Sranm. e 1 q B v s NC Al A7 B 0 GND .
-~y f‘n_ »r [ “logn e 8; 0 [l 1 b N ’
Tp.t Deis aA® W an 0 . ) ') < =
freme oy 0307 201 Bent [ e x Jie D | .Fun.chon Table
Tiwms hmng copacilort Coo o v I e - < 120, "L {See Note) g
By e UL v a5 - INPUTS | OUTPUTS
. [ # suren ® v Al AY B| Q@ &
oetsting tme o wapeatam 36 L] R ID ) 1 1 L x H| L “
electrical characlerislics over recommended operating x i Hl L "
free air temperature range & 1x x . tte o ow .
PARAMETER TEST CONDITIONS ¥ [MIN_TYP $ MAX JUNIT . Ho H o XL M :
VTa  Postwepong theeshole voliage | Voo =MIN & wput 1.4 2t v N LY Hl A v
Yy - Negatwegong Breshold voltage { Voo =MIN A wput 0.8 1.4 B \ [ TR ST B 3
Vs Powtwegong theshoié voriage | Vog = WIN B wout s 2] v |- . E R ] I W VA I .
VT Nopativegoing threshold voltape | Voo = MIN 8 mout 0.8 1.35 v kN X o
vy Inowt_clamp voltege Voe=MIN, &= - - 12mA i8] v x L o vV
VoK  Highders! output voltape Voo =MIN,  fgp=MAX 24 38 v v . F.8
Voo Lowdow) onips] vonage VeOEMIN, fop = MAX I B schematics of inputs and outputs
it arrent al . ¥ee - & 1 -- vee
1 Voo =MAK, V=8 §V a - L.
! maxmom T vohlape 3 cc ! ~\F 4 ®on S .
f Highdeve: mput Swrrent VEe= MAX, Al O A2 - a0 | pa
™M pgneevel wout curem - lvy=2.av B 3 Nyt - -
' Veo = MAX, &1 or A2 -8 ° . :
'L Lowdeve! wout orrent Vi=0.4v 8 =3.7] ma : — ouTPuY -
84 Fomly | -20 ~55 -
1 . =Ma E
33 swlwcfnl outpul current Veg=MAX T Famy ~h —y mA yq NOM
- INPUT | . .
Ite  Suwoh arrent voo=wax Qu-esoont AL 1 R N un -
Trrggers0 23 a AV AL R 921 Ry - 130 11 NOM
P Beloy ol - N A2 4wl Bl Wi oA
Procagation oslay ‘.,,,,' Tow tohigh- vee=3sv EOWVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTE
PLKH . Ta=2sC (Cy=80pF, |, b (3 5] ns
jeve! O ouput from B mout L =150F, |Rwnt 10V, - .
» * Prooagaton Geld) Lime, hegh-to-low- L= 5P, cc MOTES DA, H=hgh tevel [seady naus, L=ipe leve! (s100d) piste), Imtransnon from
HL feve! O output rom either A nput Ry =4002 80 ol n 1ow 10 Mgh tevel, J =transition homhgh to low level, S1 o
Progagaion telay time, Mgh-to-low- . Pph-levsl puise, 1F =one low-levsl puise. Xmurelevant (am mput, wchudeg
Buy ! 4 8] ns transnons). .
feve’ O ovtput_trom B rout B Yo use P intenal timing resisir connect Ry to VoE. -
1u{ou) Pulse wndih pbimned using * NCoTSv, Cy=80pF, o o 10| m C. An sxler"a! tmung capaciir may be conecist Deiween Cyuy (poitive) and
~ mione' tunng resistor To=25T Rt to Voo Regr Cont.
talon) Pulse witth cbtamed with CLm1%F Cy=0. » wl o] :u -:a.nu repestadie p;lu wi0ths, COMec; Bn externdl rescier Beiween i
- . L - Rmt to V| axt Cexy 800 Voo wilh Ry cpen-orcuned,
2070 I canaciiance Ry =400 o Yee €. To cbiar varable puise widihs, CONNeC! t1lernal vahes resatance belween
1 fouy T O hiamet g [ey~100pF Ry=1002] 600700 #00| ns o @ Ry /Cong 810 VEC
Sxleral Timing re3istor JCr=1uF. Ay=1002 [ 1 QD ext7en . :
1Fo tondnions shown 88 MIN & MAX, ust the aproD wie whlue fiet unde’ el COBraIng
AN 1ypoa' waloes a'e 81 VoG asy, TA=ZST
* Nol more thar one Cutpul Shoull be shoried a1 8 Ume .
. . -
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5412374123 Dual Retriggerable Monostable Multivibrator with Clear
Schottky TTL - High-Speed TTL Low-Power Schoitky TTL Standard TTL Low-Power TTL
Package Package . Package i Package . Peckage
Device T Device T — Device T Devica T T o Device T
YPe IC TP M (CH] YPe I TRIMICF YPe reTR ImicH YPe reTpmlcr YPe I TP INCF]
- SNSALS123 1) Wi SNS4123 IO WL SNBAL 122 fIv)
T.L SNILSIN) J TN SN14123 J DIND! SNLI2) 3G IND!
S sz, Fe12) ol
FAIRCHILD YT o3 | "
" DML 1734 ]
MOTOROLA . VeI Fd DweL 1134 ®
. DM5aL 5123 o5
NSC. B DV §123 [ DvT23 N
—
PHILIPS NTLSI2) o) K14123 [ 3]
L— . 584123 FT 18 D
SIGNETICS NI F 3B )
"
SIEMENS FLKIZ! o
o
FUITSY s b W B0 T )
BUAAES
HITACH S v @) 074123 7 D256 | T o D)
MITSUBISH! ViaLsiz o0 53323 3 *
NEC 4 »PB212) N 1
[ 1 i
TOSHIBA 1 1 {
Electricsl Craracteristics SN54LS 123 'SN74LS123 . .
Pin Assignment (Top View)
sbsolute marimum ratings opersting free-sir tempersiure range
Loty wattape WL 1. n Querating tee o HEY - 8T w INT 4 (D
e’ votoge 1w aornion mage [swies B¢ T ok -c“"" c' A 2
Tioae Weeaiss roge ¢ . L w 150C cC o ot 10 CLm » p 2
recommended operating conditions ! " i ) u " i "J—ITl_
A J J
SNEaLS 123 SN7aLS 123 it g—-
WIN_NOM_MAX] WIN NOM MAX 1~ Tn
Sy eolaps WL 48 3 1) s 3 [¥ ) © b
hgh fevel Satot Lommal LOw - A% - 4% L -3
Low wrvel uin' Coment SO . ] L] :
[ » ! 3 % Tl
iwmet homy wantace, feal $ 180 3 0] W ar —40 -
Covema' by 2opacimoce Cent CET N wingles
Wirng apacetenze o Bro) Ceal temmadl 0 - 0 o
Benvag tae o0 BeerBhn Vg ¢ =5 12 ® » X 1 ? 3 4 3 . ] .
electrical characteristics over recommended operating =
. \ 14 18 1 2
free- air tempersture range 3 oLR L S c:., ::_‘ ono
PARAMETER TEST CONDITIONS t MIN TYP S MAX |UNIT 2 .‘.
Vig  Highdevel mpul voiage 2 v ¥, -
[A Low-evel wput voltage ° 08| v v .
Vi Tinpul clamp vchage Voo =MIN,  §)= - 1bmA -tS5f v 7 . °
VECEMIN, Sor=MAX, 3 . . L
v Highevel ovtput 7 R v 3 -
o " ot ¥ See Note ¢ \ (et ps 3 FUNCTION TABLE
VEOEMIN ig = 0mA E
VoL bowdea! ot votage See Note 1 W3 AN 4 12) 15123 L 123 (Ser Nove &)
N input current &t VEGEMAX, V=W c.t] ma INPUTS OUTPUTS
mar MU MOUl vpliage
Hegreleve! mput by, - N CLEAR!A B Q a
[ * =
M currem VeoTMAX, V=2 v 0| #A 1 p Lo x xl L W R
Lowsievel mput x WL "
he crrent vee=MaAX, Vi=D.ev Daj mA x X L]t H
HF AR .
Ing  Short<crout outpul cutrent @ [ Ve =MAX, See Noe § 20 100 | ma - : L r; -
: S
e Supply current Ve = MAX. . 12 ‘20 mA, e g wln
{quescent o trigpeted) See Notes 2 and3 L
tp tor A 10 outpul O R n s
LH Nom B 10 oviput O 22 o
—_" trom & 10 ouiput O Voo = SV, Cenr =0, 32 [ - .
tor B 10 output 0 . Ry =562 k) 5%
1Py | hom Clea 10 output O Ta=2'C 72 NOTEST :Grownd Cexy 10 metswre Vo a1 0. VoL #10. o log #t 0.
15, w | rom Clea 10 output © Cp = i%F, F) m Cex; 15 0PoA 10 mepswre VOu 8t 0. VoL ot 0. o jogat O
B A = 2a0 2 10uwescent | 15 measurel (stier Cled ing) wilh 7 4V apphed to 8N cles* ent & 'y
1aal fhom A t L g 200 cC ng Dbl npuls,
Zegimn) bor £ & B.P o0t 8, | Foo o = 10005F = B mputs grounced, 8k outduis open, Cop =0 02 uF, end Ry =2540 ., ‘
wd trom. & o B to ouput © Ceat 2" 1a 45 5] »» 3 CC 13 medtre0 m the nipgereC Biate with 2 4V appled 10 81l ciaar and B
Reat = 102 : oits A wputs frounoed. BN oulputs o0en, Ceuy =0 02 4F, anc My =28 X0
. 4 1A He=tgn level (s1500) stare), L =low level {51eady stare). *? =1m23:1i0n trom iow 10
] high devel, | =iransaion from high 10 fow evei. & = one high-level putse, W= ane iow-leve!
: pulse, X = wretevan (sny mput, mcluding transitons). .
A B An eriernal timing capacior may be connecist detweer and Rost Cppy iCoyy (pOSTive)
C Fo sccualt redesladie puise widths, CONBC! an exle’ernal TesBicr Delwoan
Reat /Couy 870 VCL with R open-crraantad.
D To obiam varmbdie puist widihs, COnneCl externdle ressiance belwesn My or
. Aext /Cont nd vee.
5o congiions shown 88 WMIN 00 MAX, use the value fie under cperatmg

321 typcal valves ot m Veg=8v. Ta =25C.
*Not more than'one outpu! $houid be £ho1ed &1 3 Time

* 1Pl pm ODADITON GEld) e, low-to-higheleve! oulpul
Pl §ropapeiion Oelny tme, high-tow-level output




654164/74164

8-Parallel-Out Serial Shift Register :

Schottky TTL High-Speed TTL Low-Power Schattky TTL Standard TTL Low-Power TTL
—
Package i Package A Package . Package, . Package
i Device T Daevice Type Device T Device Type - ~—1
Device Type CIPME ype clPIMcH yp CIPIMCF ype ) P'M,C yp CIP|M GH
"TsnsaLsis 1D wifsnsiies 1T [wEl snsactes 1DNETE
Tl SNTILS 184 JTND SNT4184 soind] | Tsnreciaa IDINETD
neatiod/ fwRiis | o) #D| Fusarsa, Fueies 00
FAIRCHILD e e (X [75] || Foraearenie 5G PT
MOTOROLA SNTILS 164 P D MC 464 P
OMTaLS164 [ OMe4L 184 3 DINT
NSC OMSIL 8184 [ OM74i54 INT OMT4L184 3 DINT
PHUPS NTIL 5184 D N74164 D
S54164 FLAD Wl
SIGNETICS NT&LSi64 AT NTa164 FO|AT
SIEMENS FLIaal T
FUITSU i 75
HTAO'" HOTaLS 164 P D HOT4164 [0l G0
: 0
MITSUBISH WAL S 164 PO LEET ]
NEC AMTY S c PLE) o0
TCSHBA | TOIS0IA o)
H t
AWD AmTaLSia ] |
Electrical Characteristics SNS4LS164/SN74LS164 Function Table ..
absolute maximum ratings over operating free-air tamperature range ‘184,'L.S184,'L164 (300 Note 2) T .
Sweoly voitsge. Voo v Pwuw frecan | SN | —SSC to 125C INPUTS UTPUTS
Inpat voitage - v | temperiture cange | SNTE ¢C w 10C {CLEAS ICLOCK| A 8 | QA Q8 - QW )
Storage tamperatre range § —BC to ITC - % X X X L [
recommended operating conditions H L X X 0ag O8s One
SNS4LS 184 SnTaLsies | i T |WHIH Qs O
. MIN_NCM- MAX | MIN NOM MAX -y Pt 2 it Oam Ogp
Suly voltasg, Voo 43 3 ssfenm s sal v Mol ot XL L % 9% .
High devel cutput cusrent, g -400 —w0| uA v T = -
Low-level_output current, 1oL - [ DED Functional Block Diagram
Clock frequency, fotctt [] ] [) s
Width of ciock > clear nout pulse, t. 2 20
Oota sotug Lme, tognp 13 1)
Oams oid time, thoig 3 )
Oparating freg4ir tempertire, Tp - 3§ 125 [ ]
electrical charactaristics over recommended operating As
free-air tempecatura range ’ ;
PARAMETER . TEST CONOITIONS T [MiN_ TYP $ MAX UNIT I O . P
Vi High“evel nout voltage 7 v b ~ o - ~ hd -
iy Low-evel ~put voitage et v 8,150, L1M B OT SARALLIR -OUT ST ATUSTIR
v Input_clamp voltage. VoG =MIN, 1) = ~1gma T3] ¥ :
v Highsevel voitage VECmMIN, V=2V, X v typical clasr, ohift, ard claer sequerces
On  Merievel ouput v Jvigm0av, igum-woea | BT 38 aw [
v L“""‘- o Ve =MIN, V=2V, v 0
oL “evel cutout voltage VIC=0.4v, ‘o xlaa 0.5 o .....{ 1 1N
(rout current manmum 2 - e 4 7
N inut voltage Veg=MAY, Vj=1y Q1| mA -_———l
Wy Highievsl tout careat VoG =MAX, Vi=2.1v 20| uA e T LAUMLNUNUT U UNUUU UL
L Lowsevel ngut ourrent Ve =MAX, V=0V 0.4] mA (,.:j 1
} g - TSRsaLS ! = 2¢ 100 Ay
l0g  Shortirowt ouput curent & | VooeMax J[oris=n - mA w1 . I 1 o -
tce Surply current :E.c;:f“‘:' T 21} mA « 1 = r_l—r_l_—-———
- = nl N N ey I
fmax  Manmum clock frecuency [ CL =1%F 3 ) MHZ wrmr ¢ ~ e
B ropagalion dedy ume, to4ow TAmISC " e .."—“ ]'—I_m
an.“ Q cutputs ‘rom clear nput l‘-nu. Cp =1%F 20 k] ——
. Progagatich deay nime, w10 Figh= L CL= %5 . f L
PLMigvet 0 cutputs Yo clock input L uoonpre 1 7
Propagation Jelay i, igh-totow | . — .
PR 1o g cutputs rom alock out O =i%F nooaz e e S
Pin Assignment (Top View) Al L L
v (7] .-gg‘e-
rllaifuatfnlinlfslle ¢
[ ' [ NOTES 1 1.1Cc @ Measuwrsd with outputs 040, saral wputs Founded, tnd 4 mamentary
N B W Wceies oround, then 4.5V, applied 1o clear,
K o 2.H =hgn avel (3teady stare), L= Lowdevel {sissdy siate)
* ce X =irrstevent (any .rput, mciuding transitions)
9% % % % 1 =usastion from iow 10 hgh ‘evel.
Qa0, 080, OHO =the ‘evet of Q5 Qg, o Ou, ressectivaly, defore the
HithBinirhin:n INGICANd 1taddy-2tate input Gondit'ons meve sstatiished.
Qan, Qgn =the ievel of Q4 o O pereyw e nostrecent 1 wansitum of
pesitive logle: 300 hction dle u; :-w'. :i'-uu - the Jlock, ndicates 3 et st ! hd

TFar conditons shown at MINor MAX, use

SAl typesl vakes we at VEE=3V, Ta=

ONot more than two cutputs should e shormd at & Ome.

N 4corate relue pecified under recommended cpersting condit.ans ‘or the phcadle Jevice type.
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54165774165 Parallel-Load S Bit Shift Register .
Schottky TTL High-Speesd TTL Low-Power Schattky TTL Standard TTL Low-Power TTL
Package Package Package * | Package " . Paclag
Device Type Device Type Daevice Type Device T Device Type
P rclPiMc P cTPmie clP[MIcF > [cTPMicH werclein:
T SNS4LSI8S 10 SNSd1§S ) wl V
-5 SNTILS1ES JOING SH1416S JOINE T
_C FMSd!65/F M93188 (0D }
FAI LD FCT4185/FCe3188 [OQ[PD .
)
MOTOROLA ; UCT4168 PO ]
i OMSL 1ESA ICING] 5
NS.C DMT4185 NO CMT4L1ESA JOIND] TR
-
PHILIPS NI ] - N
584165 FC{BQ] [wil I
SIG‘E'HCS MN7416S Disd
SIEMENS FLISE [ K
FUJITSY -
HITACH -
MITSUBISHI i 51348 PO
NEC -
.
TOSHIBA — 3
. Electrical, Characteristics NS54LS165/SN74LS 165 y "o Pin Assignment (Top View) . ’
B abaclute maximum ralings over operating free-air temperaturs range’ ' % . ® \ : .
L oitage, V, 1V _ [ Qpeaing ree-ar  [GNSAST —SSC 10 125C A <. e
Suenly coltage. Voo g = . Lok PARLLEL emyTg Y .
trout voltage 1 R re temparsice g [SNTs] 0C e ToC <. Vee Weoet G 8 A deur o
' | B — i 3 .
: S hresie s | J6T @ 1T . *fislfast i i3l fz] [l ol s
- recommended apersting conditions -~ ° K\ N
. A SNS4LS 185 SN74LS 163 [ oy .
MIN  NOM MAXIMIN NOM MAX
Suwosty «oltage. Voo [X] § 557478 s sl v b .
High-evel outpul current, |gu 400 -400] wA i
Low-evet output current. i - 0 . s ma ] - 2
Clock frequency. feiock ° Ead L] 2] MWz -
Wiain of clock nput puise, t,(clock) 23 -] ns .
Width of load «out Julse. ty (lcac) 15 13 ns !
Clack wradle setuo hme. tsetup 0 ] ns
Paral'sl wout selo time, 3000 19 10 s
Sor:al mout 2efup fme, tegro 20 2 a8 ) 7 povitive logle:
SNt setg tme. tegngo 45 43 m e
Ho time 4C_any input, tholg [} [] ns A
i0g Irae- T - d .
Operatng frae-ar tamperaturs, Ty 55 128 8 n; C Function Table
electrical characteristics over recammended operating 3
free-sir tempera‘ure range ¢ 165 (see Nate 3§)
- PARAMETER * TEST COMDITIONS T | Min TYP 3 MAX | UraT INUTS o | INTERNAL [ T
Vig _ Highdavel nput voitage 2 v Pz | CLoek o oex seriay [PARALLEL | QUTPUTS Qy
Vi Low-evel ingut voltage 0.8 v LOAO | iNmimY A..H Qs Cm P
Vi Irpul clamp saitage VCE-:MIN. 1= —igmA —1.5] V L X x 4 e...0 a » [ )
VoW  Hightavel cutput voitage Veg =MIN. Vi =2V 21 3% v " L L x X Qa0 980 | Owo
VIiL=0 8V, lom= =400 cA H L t M X K Qan | Qga
g AN, =2, .
VOL  Low-tavel output vollage Vec =i :’"‘ : " 035 asl v H L t L x L 0an | Qga
- i Vi =0 V. 1o sdm. = H H r X X Qao 989 Ono
SUTent 8T . SR, land rapet - o,
! A ———— i mA
' T e veg Max. v W [XR i .
Load nout . 60
' vogaMax, v=2.mv 7y
" Oirer nguts] | =C vi=2 n, Y .
Cow-tevel Load rput -1 ¢ .
he Shift, ipad aput Otner inputs Vee=MAX, V=0 . 04’ ma
108 Shrtrclt current o Veg *MAX !ﬂs"'s -2 ZI0)
LTS T et I -1®
ice  Swpdly curant Ve *MAX, See New 2] 2 61 mA
. ‘max_Mauumclock beduercy B8 MHL] NOTES: 1. Thva 1t the voltage detwssn tno emitars of & mutiglesetter transister, FOf
PLH | fomLoau 10 Any outpur L LI L R, Ug Crcwt, (e cating soohes o e SAILS8E rout 0 Connotan with [ Cied
PML. Vee =3V, 22 - 3% clock or clockwaindet mputs. s ok
1PLH - R - F1 w! 2. Win (e Jutputs  open, clock ohde and seirflosd et 4.5V, and & ol
'F:L fom Clock 1o Aoy cutpu? :‘:2:} 7wl " Pulse 10plied o the clock put, GG S Meanrsd Wit win the Jarailel nputs
v : - s LSV, then wih the Jarallel routs Founded
NN trom H 20 cutout O Ry =2 il | 2 s 3. H =ngh level (steady state). L =low'svsl (staady state)}
LTS o N » X murelevant (any aput, inChuding transtions) .
PLH = kdl 3 1 =tranuton from 'ow o Ngh ‘evel
1PuL from H 10 autaut Oy i 26 » &..0 =he ‘evel of steady-atate cout at wputs A thwu M, reapectively.’
Qa0, 980, Cmg =the lavel of Q, Qg o Qp, roespectively, before the
- indicated stgady-state rput corditions ewe sstadished.
- Qaqn, Ogn, mihe 'eval ot Q4 o Qg remmcuvely, defore the most recent
T transoon of the ciock, 4)

tFor conditions shown as MINw MAX, use the 3C0rnpr 18 «8iue under recam nanded operat ny corditions for the spphcatle devce [ype.

Al typical values dre at Voo =SV, Ta=28C.

SNl more Inan one ouput =hould de siorted 4T 4 ume.
® 1PLM ® rroagaron Celay time, low-ta-Mvgh-evel Juidut
1PML ®Propagation dolay time, Nigh-10-Gw-evel culput
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543T4,/74374 Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops

Schottky TTL High-Speed TTL Low-Pewer Schottky TTL Standard TTL Low-Power TTL
Package | Package | Package Package Package
Device Type Device Type; > Devico Type Device Type Device Type
YPercTP mice PeIETP MG P TR IMICF, YPe CTPTMICF YPeICTPIMICF
o SNSSIN St SNSRL §3 I
Tl SNMS3M N SNML SN JiiN
|
FAIRCHILD -
MOTOROLA l
.
KS.C
—
PHILIPS
——
SIGNETICS
—
SIEMENS -
FUJITSY - : - - m
HITACH - - .
1
MITSUBISH
NEC
TOSHIBA 4
Electrical Charscteristics SNS4LS374/SN74L8374 y ) .
- - Pin Assignment (Top View)
sbsolute maximum retings over opersting free-sir tempersture range ®
Swpoh woilege. Voo V1 Operatng oe-ax TsnsaL S| -85 10 1285¢ - % e B e e e & em
mout_voltage T | tempersiure ronge [ sniscs 0T 1 T sispepnigwijspuljojeln
Storage temperalure 18NGe -65T 10 1WT - r .
recommend operating conditions i i
T sneais37a sN7a 8374 [ ;
IMIN NOM  MAX [MIN  NOM MAX
S.opty. voliage. Voo 4.8 3 (AR ] $ 8.3) V i Ehh o
hgt-leve! outpul volisge, Vpou i 4 -4 ~400 | pA = o n e - =
Highlvel output current. Iom [0 18] ma S
.01h of olack enabdl Ine. I‘ {H;gn L) . 13 ns ) [ ‘
il o o [Cow] 18 15 : SNEALSIVAW)  SNIALEIIE L, N)
Das hokd e Tnolg ['X] 1 01 na SNGAEIYS (N BN745374 (3, N)
Sewp tme. tooup s 21 20! ne
Coeratng Woear tomperature. Ty h -8 125 [] LI !
electrical chorscteristics over recommended operating free-air ‘ I3, B34
_ tempersture renge {unless otherwise noted) . i FUNCTION TABLE
PARAME TER g TEST CONDITIONSS . [MIN TYP$ MAX | UNIT N -
Vin High-level wpul voiiage . 2 v adiadd croex -] OUTPUT
V) Low-leve! wput voltage i A * e8] v CONTROL n -
V|! input ChmMp vollage Veo® MIN, 1= - ibmA -1.$ v L * "
- L t L L
YoM  Hgr-lve: ouiput woltspe VeemMIN. Viy=2v. 2.4 21 v !
Vi WV mar ln L wMAX L v L L x Qo
. Vep = MIN, o X X k4
VoL Low-level output vetage Vig=2v, toL = 24mA 0.2 o8] V
Vi =V mas
' Oti-state sutpul eurrent, VOC=MLAX, V=2V, 2 a
OZM b crtevel voltage asphed Vo=V ; N
. Ot-state ewtput ourrent, Voo v Max, Vm'”- LP.X
2L ow-teve votage szples vprb.ev - * o
h Input eurrent ot " vegemax, V=T o.1] ma .
maumum nput vollage
M ogh-leve' Mpul Durrent Ve =MAX. V=iV ! 48
' Low-leve! wpul ourrent CC=MEX. V= 0.2V . =0.4; ma
e Shortewourt outpul Currem § | YCC ™ MAX -3 -130] mA
B Ve = MAX, ]}
ic Sucplf owrrant Output goniro! a1 14y [L8374 n s, mA
switching characteristics, Vo =5V, TA=25C
Faom Y0
PARAME T! CON
ETER vy | couTeuT) TESY DITIONS .NIN TYP MAX  UNIY .
Tmas 3 30 MRz
%— Dons am 0 .
Cy=dtF. A=K7,
1p. Cich o ~ 1$ n
g‘—m——w“ ath Any Q Sot Notes 2 anc 3 Ty ] ™ ~
P2 Ouput 20 20
w2) Contrel Anr © 2 n| ™
tug Output a CL=%F, A =8N, 1] 0|
v 7 Controt m 0 Soe Note 3 1) 5 ™
1o condtom shown o3 MIN & MAX, une The 8D 00 dle vdid Mprcsted wnder tacommended NOTES. 2. Marvmum ioch Faguency 13 le3iad wit? 31l ouipuls loated
cperatig sondilions, 3. Ser bat tvouts and waveforms o0 page 3-11. .
34k 1ypar valas »'e 8t Voo ey, Tawit. ° Tmar Bmarmum coct Feguency
FNot moe Pen s outout ShOUE Be BROrIeC a1 8 Tme an¢ Guraton of the short wau-l shouid 1PLA® P ONRpItOn GOl time, Dw-to-hupr-leve! cutput
"t snomel one secong. . TP T propejeion Selay tme, hph-io-low-ieve! Butpul

P2 ™ ovipul sradie me o hoh level

e 2| ®outpsl sradie tune 16 ow leve! 1
tppmz moutpul Omable time Fom hugh level T e

th 2 ™outpul Suaabie lwne Wom bw bvel

o ey
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ADC0808/ADC0808C/ADC0809C

National
Semiconductor

ADC0808, ADC0809 8-Bit u.P
With 8-Channel Multiplexer

General Description

The ADCO808, ADCOB0S data acquisition component is &
monolithic CMOS device with an 8-bit analog-to-digital con-
verter, 8-channel multiplexer and microprocessor compati-
ble control logic. The B-bit A/D converter uses successive
approximation as the conversion technique. The converter
features & high impedance chopper stabilized comparator, a
256R voltage divider with analog switch tree and a succes-
sive approximation register. The 8-channe! multiplexer can
directly access any of 8-single-ended analog signals.

The device eliminates the need for extemnal zero and full-
scale adjustments. Easy interfacing to microprocessors is
provided by the latched and decoded multiplexer address
inputs and latched TTL TRI-STATES outputs.

The design of the ADCOB08, ADCOB0S has been optimized
by incorporating the most desirable aspects of several A/D
conversion techniques. The ADCOB08, ADC080S offers high
speed, high accuracy, minimal temperature dependence,
excelient long-term accuracy and repeatability, and con-
sumes minimal power. These features make this device
ideally suited to applications from process and machine
contro! to consumer and automotive applications. For 16-
channel multiplexer with common output (sample/hold port)
see ADC0B16 date shest (See AN-247 for more informa-
tion.)

Compatible A/D Converters

Features

B Resolution—8-bits

B Total unadjusted error—+; LSB and +1 LSB

8 No missing codes

& Conversion time—100 uS

® Single supply—5 Vpg

8 Operates ratiometrically or with 5 V},c or analog span
adjusted voltage reference

& 8-channel multiplexer with latched control logic

® Easy interface td all microprocessors, or operates
“stand elone”

® Outputs meet T2L voltage level specifications

® 0V fo 5V analog input voltage range with single 5V sup-
ply

& No zero or full-scale adjust required

& Standard hermetic or molded 28-pin DIP package’

W Temperature range —40°C to '+85°C or —55°C to
+125°C

—® Low power consumption—15 mwW
® Latched TRI-STATE output

Block Diagram

START cLotk

— . o — — . w— — — .
Fieran b
("— | END OF CORVERSION
: { CONTROL 3 TIMING © anternern
o | ‘ |
- o~ scHANNELS } 1 -
vanoc e | MUTECRNG H
o=t  swiTtHEs SAR. | {
|
— | o
COMPARATOR i ——0
- Thi- ]
suet L o |
oUTUT $8IT OUTPUTS
o [ aapd
{ MuFtER 0
l—o
G LR
| SWITCH TAEE !
ol |
3417 ADDRESS = O—nf ADORESS !_ l
- 1 i.
° LATCH ] :
ADDRESS o]  AND |
LATEH ENA PECODER
8Lt 1 I F— 256 R RESISTOR LADDER | ! s[’: Orde:lng
nformation
| |
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TLIH/S672-1
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Absolute Maximum Ratings (Notes 18 2)

Supply Voltage (Vcc) (Note 3) 6.5V

voltage at Any Pin =0.3Vto (Ve +0.3V)
gxcep! Contro! Inputs .

Voltage at Contol Inputs -0.3Vto + 15V

(START, OE,"CLOCK, ALE, ADD A, ADD B, ADD C)

Operating Conditions (Notes 13 2)

Temperature Range (Note 1) TMINSTAS Timax
ADCO0808CJ =55°C<Tag +125°C
ADC0808CCJ, ADCOBOSCCN,

ADCOB09CCN —40°CSTpo< +85°C

Range of Vgg (Note 1) 4.5Vpc106.0 Vpe

Storage Temperature Range -65"Cto +150°C
875 mwW
Lead Temperature (Soldering, 10 seconds) 300°C

Electrical Characteristics
Coriverter Specifications: Voc=5 Vpc=VRer+., VRer(-)=GND, TpinSTa<Tiax &nd foik =640 kHz unless otherwise

i
t
i
|
l’ package Dissipation at Ty =25'C
}
|
H
|

stated. .
Symbol Parameter Conditions Min Typ Max Units
i ADC0808
i Total Unadjusted Emor 25°C % LSB
1 (Note 5) T 10 Taax +34 LsB
ADC0809 N
Total Unadjusted Error 0°Cto 70°C +1 LSB
(Note 5) T 10 Tviax 1Y, LSB
Input Resistance From Ref(+) to Ref(~) 10 25 kN
Analog input Voltage Range | (Note 4) V(+)or V(=) GND-0.10 Veg+0.10 Voc
VREF(+) Voltage, Top of Ladder Measured et Ref(+) Vee Veg+0.1 v
: + .
, wiﬂﬂz—v'ﬁ!—l Voltage, Center of Ladder A A Voo/204 | Veo/2 | Veor2401 | v
i VREF(-) Volage, Bottom of Ladder Measured at Ref(—) —-0.1 0
Vi ~ | Comparator Input Cumrent * [ “f. =640 kHz, (Note 6) -2 0.5 2 pA
|
{

‘ lectrical Characteristics
Digital Levels and DC Specifications: ADCOS08CJ 4.5V<Vcc<5.5V, —85°C<Ta< +125°C unless otherwise noted
! ADC0BDOBCC., ADCOBOBCCN, and ADCOBOSCCN 4.75<Vep<5.25V, —40°C<Ta< +85°C unless otherwise noted

Symbol |

Conditions ]

! Parameter Min 1 Typ ] Max Units
% ANALOG MULTIPLEXER
I lorr(+) OFF Charnnel Leakage Current Veo=5V, Viy=5V,
! .- : D Ta=25C 10 - 200 nA
% TN 10 Tmax y 1.0 pA
f loFF(-) OFF Channel Leakage Current Veo=5V, Vin=0, :
ro . TA=25'C ~200 10 nA
. TN to Taax -1.0 pA
-__CONTROL INPUTS
. Vingy Logical “1" Input Voltage Vee—1.5 v
' Ving) Logical “0" Input Voltage 15 v
Iy Logica! *1" input Current ViN= 15V 1.0 pA
) (The Contro! Inputs)
L Logical “0" Input Current Vin=0 -1.0 BA
(The Control Inputs)
e 'Supply Current foLk = 640 kHz 0.3 3.0 mA
\

5-45
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ADC0808/ADC0808C/ADC0809C

™~
aite) 4790

Electrical Characteristics (contirived) .
Digital Levels mnd DC Specifications: ADCOB08CS 4.5V<Vccs5.5V, —55°C< Tas<+125°C unless otherwise noted
ADCOBOBCC., ADCOBOSCCN, and ADCOBOICCN 4.75< Vo <5.25V, —40°C<Ta< + B5'C unless otherwise noted

Symbol | Parameter l Conditions Min I Typ J Max Units |}
DATA OUTPUTS AND EOC (INTERRUPT) E
Vout) Logical “1" Output Voltage o= —360 uA Vee—0.4 v ]
VouT(o) Logical “0" Output Voltage lo=1.6mA . 045 v ]
Vout(o) Logical “0" Output Voltage EOC lo=1.2mA 0.45 v
lout TRI-STATE Output Current Vo=5V 3 pA
Vo=0 -3 pA

Electrical Characteristics - L5

Timing Specifications Voo = VREF(+)= 5V, VReF(~)= GND, t,=1= 20 ns and Tp=25"C unless othérwise noted. - .
Symbof Parameter Conditions Min Typ Max - Unlts =
tws Minimum Start Pulse Width (Figure 5) 100 200 ns
tWALE Minimum ALE Pulse Width (Figure 5) ; 100 200 ns
1 Minimum Address Set-UpTime | (Figurs 5) 25 50 ns ]
[ Minimumn Address Hold Time (Figure §) 9 25 50 ng ---
ty Analog MUX Delay Time - | Rg=00 (Figure 5} 1 2.5 nS ]
From ALE ) o
tHy. tHo OE Contro! to O Logic State C. =50 pF, Ry = 10k (Figure 8) 125 250 ns
4. ton OE Control to Hi-Z ¢ CL= 10 pF, R, = 10Kk (Figurs 8} 125 250 ns - ]
te Conversion Time - {o= 640 kHz, (Figuré 5) (Note 7) 20 100 116 pS
fe - Clock Frequency -~ - S CNA W i 10 640 1280 kHz -&-
teoc EOC Delay Time  -- - - | ({Figure 5) 0 8+2uS Clock —
Periods
(o™ input Capacitance At Control Inputs 10 15 pF
Cout TRI-STATE Output A At TRI-STATE Outputs, (Note 12) | 10 15 pF .
Capacitance 2 ]

--<NohQ:Mmemuimwnmﬁr-gsvethmenkmbeymdwﬁch!heﬂeoimedwiwmlybohpllm - . At
Note 2: All voltages are rr_nusuvog whh_usp_ed to GND, unless othewise epecified. K ' -
Note 3: A zener diode exists, internally, from Ve 10 GND and has a typical breakdown voltage of 7 Vpc.

Note I:Twoon-cfﬂpéodesamﬁedmnqi\mbgwmchwnumrdeonduclmma'oghpmmwmniode drop below ground or one diode drop ..
pvum&hanmeVc@suppvy.Thospoclnows100mV1orwurdbinofohhovd»ode.Mmeansmnsbngasthemlogvmdousnotumdmomlymw g
bymoramn100mv.meweooevmb-moct'roncfﬂwcnnnbso!uleOVpctoSVpchp\nvonagenngeﬁumvounquhennin!mumwpplywmmd =3
4.800 Vpcoverlonpernwo varistions, initial tolerance and loading. o -

- Note 5 Toulmdiu.stnd emror includes ofisel, full-scale, Ensarity, and muttiplexer emors. See.'ﬁgum 3. None ¢ these A/Ds tequires a zero 0r fuikscale adjust. —
However, il an all zero code is desired for an analog input other then 0.0V, or i & namow tull-scale span exists (for exampie: 0.5V 10 4.5V full-5cale) the refefance
voliages can be adjusied 1o achieve this. See Figure 13.

Note 6: Comparator input current is & bias current into or out of the chopper stabilized comparator, The bias current varies dicectly with clock frequency and has
fitle_temperature dependence (Figue 6). Ses paragraph 40, BT T .. . -
Note 7: The outputs of the data register are updated one clock cycle before the rising edge of EOC. -
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Functional Description

; Muttiplexer, The device contains an B-channel! single-end-

ed analog signal multiplexer. A particular input channel js
selected by using the address decoder. Table | shows the
input states for the address lines to select any channel. The
sddress is latched into the decoder on the low-to-high tran-
sition of the address {atch enable signal.

TABLE |

SELECTED ADDRESS LINE
ANALOG CHANNEL c ] A
INO L L L

IN1 L L H
N2 L H L
IN3 L H H

IN4 - H L L

INS H L H

IN6 H H L

IN7 H H H

CONVERTER CHARACTERISTICS

The Converter

The heart of this sing'le chip data acquisi'ﬁon systemn is its 8-
bit analog-to-digital converter. The converter is designed.

to give fast, accurate, and repaatable conversions over g
wide range of temperatures. The converter is partitioned
into 3 major sections: the 2568 ladder network, the succes-
sive approximation register, and the comparator. The con-
verter's digital outputs are positive true. .

The 256R ladder network &pproach (Figure 1) was chosen
over the conventionat R/2R ladder because of its inherent
monotonicity, which guarantess no missing dightal codes,
Monotonicity is particularly important in closed loop feed-
back control systems. A non-monotonic relationship can
cause oscillations that will be catastrophic for the system.
Additionally, the 256R network does not cause load varia-
tions on the reference voltage.

The bottom resistor and the top resistor of the ladder net-
work in Figure 1 are not the same value as the remainder of
the network. The ditference in these resisiors causes the
output characteristic to be symmetrical with the zero and
full-scale points of the transfer curve. The first output tran.
sition occurs when the analog signal has resched + % LSB
and succeeding output transitions occur every 1 LSB later
up to full-scale. -

The successive approximation register (SAR) performs 8 it-
erations to approximate the input voltage. For any SAR type
converter, n-iterations are required for an n-bit converter.
Figure 2 shows a typical example of a 3-bit converter. In the

ADC0808, ADC0B09, the approximation technique is ex- .

tended to 8 bits using the 256R network.
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ADC0808/ADC0808C/ADC0809C

Functional Description (continued)

The A/D converter's successive approximation register
{SAR) is reset on the positive edge of the start conversion
(SC) pulse. The conversion is begun on the falling edge of
the start conversion pulse. A conversion in process wili be
interrupted by receipt of a new start conversion pulse. Con-
tinuous conversion may be accomplished by tying the end-
of-conversion (EOC) outpul to the SC input If used in this
mode, an external starl conversion pulse should be applied
after power up. End-of-conversion will go low between 0
and 8 clock pulses after the rising edge of start conversion.
The most important section of the A/D converter is the
comparator. It is this section which is responsibie for the
ultimate accuracy of the entire converter. It is also the
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comparator drift which has the greatest influence on the

repeatability of the device. A chopper-stabilized comparator 7§
provides the most effective method of satistying all the con- 24
verter requirements. 'ﬁ
The chopper-stabilized comparator converts the DC input 2
signal into an AC signal. This signal is then fed throught a <3
high gain AC amplifier and has the DC level restored. This #3-
technique fimits the drift component of the ampiifier since ;3"
the drift is 8 DC component which is not passed by the AC <J
amplifier. This makes the entire A/D converter extremely 4"
insensitive to temperature, long term drift and input offset . £
errors. e
Figure 4 shows a typical error curve for the ADCO808 as
measured using the procedures outlined in AN-178.
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Connection Diagram

Timing Diagram
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