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WARHING

FEDERAL REGUI-AT|ON (PART 15 OF FCC RULES)
PROHIBITS THE USE OF COMPUTING EOUIPMENT

WHICH CREATES RADIO OR W INTERFERENCE

Interplox Eloctronics spoclficSlly wErnr lhe uger of this instrumgnt thEl il i9 intendod for use In g
class/oom 0r laboralory gnvironmsnl for tha purpo66 ot l€arnlng and oxperimentation. Whgn bulldlng
gxporlm6ntal circuits, it may gmil Inlortsrencs thal will oflect radio and tglevision recoption and the us3r
msy bs roquirod lo stop operetion until the Inlarl6r6nc6 problem is cor.octod. Home ugo ot this
equlpment is discoursgod glnco tho likolihood ot inlortorgnce is Incressod by the closE proxlmity of
noighbor!.

CORRECTIVE MEASURES:
InlertBrence can be rsducod by lhe tollowlng practicgs.

' l )  Ins la l lBcommercia l lybul l lRFl  power l i l ter inthepowor l ineat thgpointwhorethecordenlsrstheuni t ,

2) Avoid long wires, They acl 8s antsnnas.

3) lf long wires must be used, us€ shielded cables or twisled pairs which ar€ proparly grounded and
torminalgd.





All rights reserved, No Pad of this book shall be reproduced, stored In e
rgtrlsval gyFtem, or transmllted by any meanc, electronlc, mcchanical,
pholgoopylng reoordlng, or otherwlse, r,ithout writton permlsoion tfom th€
publlshcr, No pat€nt liablllty ls assumed wlth respect toth3 use of th€ infor.
mation contslned hcreln, Whlle every precaution has begn tsksn in tho
prepafatlon ot thle book, the publlsher aEEumgs no responslblllty for errors
or omisslong..Nellhar ls any llablllty aslumed for dsmegos lgsuil;g from th€
use of the Informslion conlained h€rsln.

E&L Instruments
An Inlgrglex ElgclronlCr Compony
70 Fullon Tenoce, P.O. Bor l9{2
Nsw HOven, ConneClicut 065 I 2
(?03) 624'3103 r rAX (203) 466'@60

O lihDlrt Etactortcr. tE lCt6

Pdntad In lha Unitad strtlt ot Anarica





TABI.E OF CINTENTS

S P E C I F I C A ? I O N S  . .  . , . , . .  p a g e  s
TNTRoDUCTIoN/DESCRIPTION . . .  . . .  iage 7
I,CATION AND DESCRIPTIoN oF oPERATTNG coNTRoI,s .,.. pig. 8
BILIJ OF UATERIAL page t7

IJST OF IIJI'STRATTONS

FIGIIRE 1. Location of operating controls . . .  page IFIGITRE 2, LD-2 input protection .
FIGURE 3. Sclrenatlc Dlagran , .  ,  paie 16

I,IST OF TAAIJES

TABLE 1 ,  Outpu t  f reguency  v6  ex terna l  capac i to r  va lue  . , . .  paqe le





SPBCITICAEtrONC

Pofln, soPPLrES:

+1,2 volts *.5t 200DA DaXr
-12 Volt. * 5t ZOOrlt !ax.
+5 Volts * 5f 250!A !sx.

TI'VCilO8 oPlmTroN

Sel€ctable gutput voltage of Clock,
fnput voltcEr thrcohold! of gcv.n
fndlsatorr and Voc tio polnt botscan 5
cltos.

gIOgKr

lllz + 20t
lkHz-+ 2Ot
loordrt t 20t

AIro ui.r variabl. wlth external cgpacltor.

IOC9IC T1' MPUA OURRnfT:

2nA e 4.0V Dln, (5vltT!)
4DA € 11.0v nln. ( lzvlcDros)

roctc ron omPs8 oonnBfT:

2tr|A 0 0.1V uax (5v,/8TL)
5nA e 0.1V Dax ( l2vlcl tos)

PUITgNE':

Tno tully dobouRcad pu5hbuttona wlth loglc true and conpleaentary
outputr,

IOCIC rlr OUIPI,T CORnEN!3

2rnA e 2 . 5V nin. (,V/CT! l
zuA € 11.0V Din. ( l2VlCUoS)

I'CIC trO|' OIIIPUT SOSRENT:

zEA 0 0.{V D.x. (sVlTlL)
5nA € o,4v u!x, (L2vlcttos)

Irclc gwxEcES:

Eight SPDT swltc,h-es sclest output o! Vcc or ground (O volts),
Output surr.nt, all c.rarr 200DA urx.

Puleera, Iogic Switqhec.
83gn.nt Dlaplayr, Loglc
volt3, !lTL, rnd 12 vol,tB,



I'GIC UfDICASORSS

!igh! lAD.lbuffond by two 4-blt latohor wlth r.paratc anablas.
Input Inp.danoo, all lnpgtar 1O0h ohnr.

8EN'!N SBGtrIEIT DISPHTS!

Iwo. -BcD.: l_nput . .ven r._gDcnt a[Bpltyr wlth .eparate Dlaplay
Enab lo  (DE) ,_Latch  Enabt -e  1 r ,n ; ,  and L inp  tea t  t [ t j  fnpu tJ . - inpuc
IDp.danoa, al l  lnputt:  1O0k ohD!.

cuNtilBc,loRs!

A l l  func t lona are  perDanent ly .  t led  to  th rcc . .q lq€r lcs€  t lepolnt conneotora. Sach t le polnt haa tvo tolderteia connec-
t lon  po ln ta . .  Gnd.  (g round) ,  {5  vo l ta ,  Vcc ,  and c foc t  Out  have
four-conncctlon polnte each. Alr t13 polnt ' functlone ar€ Barked
on the frgDt penel.

BNCa:

l lh'o BNc oonn.ctora ulth th. ahsl la t lcd to ground and the pins
oonneoted to adjacent elngle tie polnta.

BRBADBOARDTTC'

One I & & fnstruDents gK:,1,0 Sol.dsrleae Breadboardlng Socket lsp6rnanont ly  a t tachcd to  the  un l t .  Thc  gX-10 can a6connodate
up to e1.9ht lr l_-pl l  Dfp IC8 lr i th 4 t le polnta..pcr pln pIu.E 8polrer ra116 nlth 25 tle points each.

PHYSICAIJ:

I€ngth
l{ldth
Eelght

10  ln .
7 . 5  l n .
2 . 6  l n .

25 ,4  cD.
1 9 . 0 5  q n .
6 . 6  c n .

1  l b .  6  o a .
2  lb .  13  oz .

TBIGEtr!

LD-2 only
!Dr2 wlth chaaEar

624 gtna.
1 . 2 8  k g .



II{[RoDucuoNl DBS CRTPTIOII

T h e  I J D - 2  P e n c i l  8 o x  1 s  a n  l n E t r u D e n t  c a D a b f e  o f
eatlsfylng the Eany regulrenents arielng in the deelgn ind study
of  ana log  and d lg l ta l  c l rcu i t ry .  The ins t runent  conta ine  th ree
lntegral powel supplies and lnput,/output devices that Einplify
the  cons t ruc t lon  o l  a  f , t lde  range o f  c i rcu l t8 .  Typ ica l  c l rCu l ts
tha t  can  be  bu l l t  on  the  LD-2  inc lude,  opera t lona l  a rnp l i f le rs ,
couparators, A to D converters, gates and counters, The LD-2 can
cven lnterfacc directly to r nlcroproceeeor,

The LD-2 contalne. eight LED logic lndicators, eight logic
swl tches  and tno  EcD -  lnpu t  .Eeven-B-egnent  d iep lays .  

-  
I t  a jso

contains a clock with three gwltch-Eel.eCtable outiut-frequencies,
and. th ree  pow6r  eupp l les .  The power  supp l ies  ! r -e  + tz  v6 l tg ,  +5
volts and -12 volt8.

.  the  Iog ic  lnd ica tore  on  theLD-2  canBerve two func t ions .
They-nay- b-e uacd oither ts etght rtreal t lnerr Ioglc probeE or aE
tlro latchable four-bit logic lndicators.

AII of the LD-2 functlona rnentioned above are internal ly
connected to three golderleeE lnterconnect EocketE wlth tvo tii
p o l n t g  f o r  e a c h  E l g n a l  I n  a d d l t i o n ,  r n  S X - I O  S o l d e r l e s s  B r e a d -
boarding socket is pernanently attached to the unit.  I t  provides
a conven len t  r ro rk  a rer  lo r  the  c . i rcu i t ry  be ing  deEigned or
Etudled. AII eockets allorr inEeEtisn of conponents or rires up
to  22  gauge.  For  conponentE w l th  la rger  d ianeter  Ieads  uEe E &
L r s  B P - 2 4  A d a p t e r  P I n s ,  w h i c h  c a n  a c c e p t  w l r e  l e a d s  u p  t o  1 6
gauge.

-  A  wa l . l  adapter  type  power  eupp ly  1s  used to  genera te  the
regulated voltageE ured on the LD-?. poner supply connectlons to
the lnstrunent are D!d6 vla the flve (5) ptn Dliv bonnector,

Th€ IJD-2  ls  housed in  a  durab le  and a t t rac tLve  case w i th
a blnged proteotj.ve cov€r. TblE Dak€a the unlt partrble and
staekable for atorage purpoEes.



IOCATIOII AIID DESCRIPTTOT OF OPE|R,ATT}|C CO}NROI.S
AlfD l|LrOR C!]tFO]tENrS

. .  . I n . g r 9 9 r  t o  p r o p e r l y  u e e  t h e  ! u 1 l  e a p a b l l l t l e B  o f  t h e  L D - 2 ,
It is hlgh1y recoDnended that the user blcone faniltar with the
control8 asEoclated wlth thle lnstruDent (See Flgure 1).

" , ," ' , i l l i l l l l  I t : l l l t ! ! ! l l l i t  ++rt

ls
ll

FIGUpJ 1. Iocatlon and deecrlptlon of operating contro16.



FOtfER RBCBPIACLB (1)

Flv€ (5) pln DIN tlDe receptacl€ pot er Bupply connectlon.
Po0er syltch (2)

PuBh potrcr Srl l" l__119 up_to ^ap_ply pouer to the LD_2, nove
:J"to1.&*1"* 

to turn power oif. r,id o'r llshts to ahow power oH

CUoS/IIIJ ssttch (3)

serector sg, iB nade up of three lndlvldual breadboardlnq trepolnts,  and d€ternrneg' *re *; ; i r i ;s- ; ; f t ; ; ; ; ; - i i l . r ro-zclrcuitry. For 12 volt operatld; Gi;ii a Junper rlre fron thecenter tie polnt to the ueper-iie-iii l i-t r.ri"iid crio;. 
-ii-tnr"

condltlon, tha ourout inpfitG" ii'tir'.'Lgr" .snitchor, puraere,clock, and vcc tfe ootnt-ie-iiloii",-.-nd tne hput thrcghoLds to-il:- 9"L:l_-s_ee'ent artprii"-rnliiilrJ'i"c*carora are B6t to 12vol,ts clrlos 1€ve15.

For s volt ooeratlon, 
,lnBtall. t-he JuDpar rlre fron tho centert le  polnt  to  t t r i  lower^t - re polnt  lau6ica r r r . .  t rhrc wrr l  cauaeth€ output aoplitude gf t l,?."oli l  l i i-t?i.", pulrera, clock, andvcc t le  polnt  to  be 5 vor is l - ind-dh"- input  rhr .shold i  to  rhesevln s€gncnt Dlsprays ana r6gii- rndr-".io"" to be 'et to levelsueable for rrL, oC cubs opiritinE i[-i.iort".

cAu[IOll

|. Ju1p9r Dust be lnstallod rclectlns elthcr
!!:.quqs. or- rrt. poaltlon uaroic-i6wJi"rs
?pp*rc.q, ancl porrer Dust b. renoved rhen ltrs q€B''rcd to change the reloctlon.

L91c rndlcator8 ({)

the €lqht tEDs LO-L?, are used for lndlcatlng loglc atateE ofc l rcu l t  po in tE .  A  1o_9 ic ' r  
"1  {  G i ; - t ia tca tor .  lnpu t  1111 119htits corr.apondlng LED: :n aaaj.tfoi]-tlne-fogfc indlcatlone can beratched to rreeze th_e_ starcs cbor;i ;-h16"-1;-lli-'irin'litiJ, 

",crock T trl1l latch r,no"- ro irri6:i i i i 'r, i  i ia o rrreh-to-l0w transl-tlon- on ctock g w1lr latch 6;;";t{- dh;iugn rz. whlte clock Tor cloak T reualn ror,. ttrJ rogrc rn-drcii-ione.1111 renaln rarched,p5rnsl-qe thcs€ polnta'hreh ;iii 
-r;;a;;-ir,l- 

r,iariaiiiJ-io'i ?rr_t ln. dlsplay.



Sevsn-gsgnent Dlsplays (5)

Dsl, and DS2 .rs two independent Eeven-aegnent nuneric
dieplaye.. Th€Ee arc_Gnablcd, or turned on, by app:,ylng a logic 1
to  the  D isp lay  Enab l€  t le -po in t8  Ds lDE f ,o rbs i ,  uszoe fo r  Dsz .
when enab led ,  th€  r l lep laya  w l l l  ghow a  z610 l !  no  o ther  lnpurs
are  preeent ,  Nunberg  are  d iep) .ayed by  app ly lng  a  log ic  1  to  the
9r -9 ,  B  and A t le -po ln te  ln  BCD,  f r6n  obob to  too : . .  rnput  o f
1010 or  g rea ter  w i l l  cause the  a t16pJ ,ay  to  b lank .  The nunber
9J6.p layed can be  la tched by  a  tow- td -h igh  t rans l t lon  on  the  LE
(Latch Enable) input. Bhls latched condition wlII exist as Long
ae a loglc-l . ic uaintalnedl wb€n LE is return€d to a logic 0. or
Iow, the dleplays wlII  be rectored to thelr real t lue et i tuE.'
lt any -tlne the- dlcplaye are enabLedra Lup fest can be perlorhed
by app ly ing  a  log ic  0 , to  the  t rF  t l c  po ln - t  asaoc la ted-w i th  the
display. .Tbie wll l  conl lrD the propei lunctlonlng of each ati6-play by 11ght1n9 all. LED aegnents.

Frsgu€ngy Swttcb (6)

The th ree  poa l t ion  f reguency  gn l tch ,  S9,  i s  uaed to  seJec t
the.outpu! fro_guGncy of the clock. ThlE output ig aval lable as
: l t h e - r  L H z ,  L k H z , .  o r  l . 0 o k H z .  l h e  C I o o k - O u t  a u p l i t u d e  i s
s:qendel! upon the Juuper lnstalled ln the cuos/TTL jelector 58,
be lng .  12  vo l tE  ln  ths  CUOS pos l t lon  and 5  vo l . tE  ln  the  TTLpositlon. Frequency can arso b-e changed by ineerting a capacitor
l .n  lhe  EXT CAP t ie  po ln ts ,  Sone rep iesenta t ive  ca lac i t6 rs  and
thelr effect on a fr€quency are ehown in Table 1..

Freq ,
switch
Sett lng

External Capacltor

. 0 0 1 s 1 O. O1 r rF 0 . 1  s F l . 0 x F 1 0 x F
lHz LHz L'iz 0 . 9 1 H 2 0.  5Hz O . 0 9 l H z
lkHz 500H2 90 .  9Hz 9 . 9 H . IHz 0 .  l H z

10okHz 50 kHz 9 ,  O9kHz 990H2 100H2 10Hz
Reeultlng Output freguency

TABLE 1. Output frequency vs external capacitor value

PuIserE (7)

Pulsers PBl and pBz are two lurry dsbounced pushbuttonE fithtrue.and .conpr€b€ntary outputs. ttreie outpute aia iiriae-iviii.iure
9n-t!g-!1":polnt connectol aE pBr -Lr 

, 'pBI JrL."-;  tBtJ-L ,and PB2 1 f  .  The pB l  ou tp-u t .n l l l  be 'a t  a  log ic  i  wn i fe  pOr
ls not presaed, wlrr Eo to a'loglc o wrr"n ttre Jwitcirl" 

-!r."".a,



and return to a loatc I .ehen tho Birltch. la releaged. ThepBl J]_provldes thc conoicnent of trrJifov-el' ihat ls,the potnt r11r beat a roslc o wtrtr. tn-e iri_ro-rr i"-;; i1"lr"red, ri.1 90 to a 10s1c1 whlle the sultch La_.preeaed, and ri iurn t,o a logic o rrhen theBoltch lE rcrearcd.- qri; tpcrit iJi '  i i- iaz ls ld.nrroar. rn arrcaies. thc loglc l_v_alue &.depe;e€;€ up^on the Jurnper lnBtarteilrn th€ CI'OS/'TL !€tector., b"i;g it;; l i" ,n tn. cltos po'lt ion ancl5 volts ln the ITL pogltio

Bncs (8)

Two addrtlonal 
99nn9afo.rs, ENc 1 and BNc 2r ere provlded toelnpllfy lnput and 9lt_qut.tnt-errJdiif S *r" r,o_2. 'h€ sherls orboth BNcs are connc_dtea io 

-g:roiiit,-'wrrirJ-.fri 
pii]"-'iri""ntndlvldual Btc rrc conneor€d td aajiErnt s,ngtc tle polnr' whlchcan be wlred to the sorderi.". tr"iti-o-i-d ,;fi; J;;.;-;i;""":

Ioglc Suitche8 (9)

Elght gpDT loolc_awltchos SO to S? a!€ -provided rrlthoutpurEat th€ conn€ct,or t ie ;rolnta. f fr"r" '"Jftches aet a loglc r tocorreapondlnq t i€ 
?o_+nt: wnen lusfre-d"up,. and a loglc O whenpul]€d back. Bhe tbgic l-  outpud ;; i l ;g. la dopcndcnt upon theJunp.r lnltarl.d rn th-r cuov-dii-"Li-"iii", belng 12 volte in theo{os poslrlon and s vortJ rn drrrl6i'iiliti"n.

Connectors (tO)

A1I functlons ar€_p?r,ganently tled to these three tle potntconn€crore. Each tie pbtnt has ti,o 
"oia!rr;;-;";;;ro-i-p5in.".

Soltlerlo3s Br.adboard (U)

The Solderlesa Bre_adb-oa_rd, SK-10. accoDDodates up to elsht 14_
Ei: |:i"*""I:;: 

o t1e potnti il";$-pr's I power'rauJliiirr zs

1 1



OPIRTTTNG PRECT@IONS

tho Ipglc rndlaltora and scvon-s.gDent Dlsp1ayE are lntended
lor use only wlth iltgltal aigrnal inputr havinE voltage levelg of
v c c  o r  g r o u n d .  I t . i g ,  t h e r e f o r e ,  r e c o n . E e n d e d  t h a t  a I I
lnterfaclng b. done wl,th dlEital clrcuttry operating tron ttre vcc
tle polnta. Excc.ding Voc, (12 volts ulth th€ CUoS/TTIJ sel€ctor
Junpered to  the  cuos  pos i t lon ,  5  vo l ta  w i th  the  Junper  in  the  TTL
poeition) rt any lnput uil] cauee cl.rcult danage to the LD-2, as
w111 lnput voltrg.s belov ground. If nGoctsrly, lnput proteclion
can be gonstrusted on the SK10 Solderleeg Breadboardlng Socket.
An exarnple of protcct lon circultry Ie ahown in Sigure 2, This
clrcult  wi l I  protogt any lnput ovcr thc voltag€ rangc of -15
volts tg +20 volte wlthout afleetlng lnput ttrreeholde.

fron
clrcult
Output

To LD-z
hput

D l o d e a -  a n y s l l l c o n  d i o d e
15uA gr Ereator, Repeat ghig
clrcuit for each input.

LD-2 input protection.FIGURE 2.

Ground

L2



CEECKIIIG OII! lE8 tD.z
llo chock out the LD-2 thc follorlng cgulpnent ls rcqulred.
1. A dual-trace oacllloecope, 1o!nz bandwldlttr nlnluun.2, Dvl,r, 3 V2 dtEtt.

Procedu!e

Plug s-pln DItf  connector fron wall  aclapler lnto JL on theLD-2. prug rral l .-nount aaapteirniJ outtet.  Turn LD_2 porrerErdlrch to oN: r.ED D1 ,iii-llit.. 
--

Step A.

ualng an oscl l loacope or_ a Dvlrt ,  ne_aa-u,re the porer Bupp]yvoltages present on fha tt. pii'ii Jonn"".o., l

1. +12 Ehould read. betueen +1.1.4 volts and +12.6 vo1t8.2, +5 shoutd raa3g-{tueen-i l  .?-s uoit" and +s.2s vorts.3 . -12 should l11g pa!r;;; 
' jii lr 

'ilrt" 
and _12 . 6 volt6 .4. vcc should read betwein

a .  +11.4  vo l - t8  rnd .+12.5  vo l t6  r l th  th€  CUOS, /T tL  Bwl tchln the CMos poelt ion. 
' ---- "

b. +4.?S vol!_e aid. ls.i-j'vofte wlth the cMos/TTL errltchIn the mL posit ion- 
---- "-

Step B.

Ualng an oeci l loa-cooe, rneasure the output fr€guency andarnplltude of the cro,if but-af-siai.."

1. Set Fr.g arl tch to 1Hz.
a. Froqucnay afrou|! be beti,€6n O.OHz and L,2tiz.b. Anpltruda 

:!9ulg ba ih;-;il" r-a vcc leveta, that 1E,+12vo1t. trrth rhc cuosTsra aerecto-r 
-t-,ir-JJi"i'TJ 

tr,"CUOS po l i t lon ,  
_  and is  

-vo f t r  
r r l th  the  Cuos/TTLs.lector Juupercd to tho tfi poeftlon

2, Sct Fr.g ew_ltch to lkttz..

3. Froquency ahould be betyeen gooHz and 1.2kHz.b .  Anp l l tude ehou ld  uJ l i i , i t i tE  in  cuos ,  +s  vo l rs  lnTTL.

1 3

crtnIOX

fJupner uuat  belnata l led ln  seloctor  Sgfroo
::nq?T tI-e polnr to. ortrrei t-rri r-ni-oi. cuo;po8lt-ion b€for€ turntng on porrer. polrer nuBt
_+so be.ronoved each tlnl ttr-e-i#itiJriTr tnr"JuDpcr la changed.



3. get Srcg snitch to lookltz

a. freguency Bhould be botwesn 8okllz and 120kHz.
b. Anpll tudc ehould b€ +12 volte ln CttOS, +E volte 1n

TTL.

4. In all olrer, duty cycl. should bs betwcsn 40t and 6ot

Step C.

Ure a Jurper wlre to tcst the Ioglc Indicators as follows:

ituuper cuosr/ITIJ rclector to cltos.
obEervc thrt all I LEDS ar. o!!.
connsct o Juupcr wlre betwcen thc Vcc t lc polnt snd the
L0 t le polnt. L0 shoul.d l lEht, aII  oth. l  LEDs ahouf,d
renaln oft.
llove the Juuper wlre frou L0 to Ll.
L1 chould llEht, aI,I othcr ItrDs should renaln off.
Repcat thcre stcps lor Ir2 thEough L7.

Step D.

Uae Jurnper wires to taet tlre Sevon-Segment Dlaplays as
follows l

1, Connect a Jumper bethreen DS1DE and +L2 V,
DSl  shou ld  l lgh t ,  showlng a  0 .

2, Connect a Jumpe-r betv{een D-Slf i  and GND,
AI I  segments  o f  DSl  shou ld  l lgh t ,

3, Dlsconnelt che Jumper between D-S1fr and GND,
DSl  shou ld  aga in  d lsp lay  a  0 .

4, Jumper between DS1A and Vcc.
A numeral 1 should be dlsplayed on DSl,

5 ,  Move the  Jumper  f ron  DS1A to  DSIB,
A 2  shou ld  be  d isp layed,

6. Move the Jumper fron DS1B to DS1C.
A 4 should be dlsplayed.

? .  Move t ,he  Junper  f rom DSIC ' to  DSID.
An I should be displayed,

L  Leav lng  lhe  Jumper  ln  DSID,  ccnnect  another  jumper  f rom
DSILE to  Vcc .

The 8 should remaln on.
9. Retnove the Jumper from DS1D.

The I should remaln on.
10. Renove che Jumper frorn DSILE.

The d isp lay  shou ld  re tu rn  !o  0 .
11 .  Repeat  s teps  1-10  fo r  DSz,

I

2 .
3 .

4 .

5 .



Step E.

TeEt the puleers by Junperlng to L? aB follorrs:
1.. coiltect a,Junper rlre fron pB1 l-f to Lza .  Log ic  Ind ica tor  L?  r , l t l  l e  l t t  

"n f i "  
pu laer  pB l  i snot preased.

b. pragslng pB_l cauaes L? to extlnguiEh.

" .9:--1"1.-l8inE 
pBt causeB r,z to rerf{rri.---z, Mov_e rho J',qper vlre fron pBl -lf 

[,o pBl _J-t_a .  Log lc  Ind lca tor .  L?  r r i l l  no t  be  f f t  n i i le  pB1 ls  no tpreaaed.
b. pre8slng pBl cau8es L? to llqhr
c. Releaelng pBl causeE r,z to iilfngufEn

3. Repeat the above Eteps for pB2
step F.

trest th€ *e1. r.yl!_:l:" lV Junpering then to the LoglcfndlcatorE as fol lorrer

1. fg.nper SO to_LO, sl. to- Ll,  and Bo on, through g? to Lz2. A.Iternatcly nove gwltchee'SO tttiouelr'sz up-i;a-Uaci.-rhc LED correapondlnE- ro €ach strt?h niri ilghtlfiinthe awltch is up, ant extlnfutjn wr,cn trr"-J,iricii '-i i idowrr.
3 .  Lea-ve  a l l  Junpers  connected  fo r  the  La tch  tee t  x rh ichfo11olrs.

Step c.

TeEt th€ l .oglc hdlcrtor tatches as fol lowB:
1, I f  not already accornpl iehed, J.urnper the Loglc Switches co
^  ih .  Iog lc  Ind lca tors  aE aescr i le i  ln  s teD i  r r i . - - - - ' -2 Mov€ a1r snltchcs to the up poi i i ioi i  \- /  '

AtI  LEDS should l ight.
3. Connact-Junp.rr-fron-cr,ock x to cND and cJ.ock y to cND.A11 LED8 ghould renaln llt.
4. Move all a$rltchea frotn the up to the do,wn positlon.

A1l LEDS should renatn t i t .
5. R€move the Junper fron C1ock X.

I.ED3 L0 through L3 rhould extingulsh.
LED3 IJ4 through L7 should rernali 11t,.

5. ReDove th6 Junper fron Clock y.
LEDg L0 through L3 should reroaln ouc.
LEDB L4 through L7 should €xtlnguish.

S t e p  H .
Rer0 .ve  a l l  re rna ln lng  w l reerexcopt  c l r tos / !B !  ee lec tor  Jur r rper .

Al l  dlBplayE ehould b€ extlngulEhed.
Step f.

Turn the po$er Sritch OFF.

Ihls conpleto8 the ch€ckout procedure.
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