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SPECTFTCATIONS

POWER

3-wire AC l ine input (LL7 V, 50 Hz typical)  wi th power on indicator.
F ixed DC outpu t :  +5  V @ L.O A,  r ipp l6  <5  mV.
+v  Var iab le  Dc ou tpu t :  +L .3  v  @15b-mA to  +15 v  e  5oo mA,  r ipp le  <5  mv.-V  Var iabre  Dc ou tpu t :  -1 .3  v  e150 mA to  -15  v  G 5oo nA;  r i l i r re  <5  mv.
F ixed AC outpu t :  LZ .6  V AC center  tapped G1OO nA.

FUNCTTON GENERATOR

F r e q u e n c y _ r a n g e :  0 . L  H z  t o  1 0 0  k H z  i n  s i x  r a n g e s .
ou tpu t  vo r tage :  0  to  r ,  t - o  v  (20  Vp-p )  ,  sho r t - c i r cu i t  p ro tec ted .
ou tpu t  impedance :  600  ohms  (excep l  t t t l .
Ou tpu t  wave fo rms :  s ine ,  squa re ,  t r i ang le ,  TTL .
S i n e  w a v e :  d i s t o r t i o n  < 3 2  

- ( i _ O  
H z  t o  f  6 O  f H z l  .

T T L  p u l s e :  r i s e  a n d  f a l l  t i m e  < 2 5  n S .
d r i ve  1 -0  TTL  loads .

Square  wave :  r j - se  and  fa l l  t ime  <0 .5  rS

IJOGIC INDICATORS

L E D | s :  l G  L E D s t  8  r e d  t o  i n d i c a t e  l o g i c  h i g h ,
ind icate a log ic  low.

Logic  High Threshold: 2 . 2  v o l t s  ( n o n i n a l )  i n  T T L / + S  V
(non ina l )  o f  se lec ted  ope ra t i ng
CMOS mode.

Logic  Low Threshold:  0 .8 vo l ts  (norn inal )  in  TTL/+S v
(nomina l )  o f  se lec ted  ope ra t i ng
CMOS mode.

Input  Impedance:  100 K ohrn.

green to

m o d e ,  7 O Z
vol tage in

m o d e ,  3 O Z
vol tage in

pu lse rs ,  each  w i th
Each output can

and uncommit ted.

pin connect ion

DEBOUNCED PUSHBUTTONS (PULSERS)

Two pushbut ton-operated,  open-col lector  output
one-  normal ly-open,  one normal ly-c losed out lu t .
s i nk  up  to  250  mA.

POTENTIOMETERS

One l -  K ohm, one i -0  K ohn,  a I I  leads avai lab le

BNC CONNECTORS

Two BNC connectorsr .  shel l  connected to  g i round,
avai lab le and uncommit ted.

SWITCHES

Eight logic switches serect  rogic low or logic high. Low rever
is ground. High leve1 is swit ,chable betwe6n the-f ixed +5 vol t
qupp ly  and the  L .3  L5  vo l t  +V supp ly .
Two SPDT s l ide  swi tches ,  a l l  leads  ava i taUte  and uncommi t ted .

r L



SPEAKER

0 . 2 5  W ,  I  o h m s

BREADEOARDING AREA

Three SK-Lg sockets with 840 tie-points each for a total of 2520

unconnitted tie-Points .
Itwo QT-598 il; ! i ;- ip" internally connected to power and ground'

r i i ty- t ie-points each for +5 ! ,  lv ,  -v and ground'
Encl-osure:- High impact molded case.

WEIGHtr

5  l b s ,  L 4  o z .  ( 2 . 6 6  k g )

OVERAIJIJ DIUENSIONS

6 L/2 x L6 x LL L/2 inches H x W x D
( l - 6 . 5  x  4 L  x  2 9  c n )

i i i





U'ARNING

FEDERAL REGULATTON (PART 15 OF FCC RULES)
PROHIBITS THE USE OF COMPUTING EQUIPMENT

WHICH CREATES RADIO OR TV INTERFERENCE

Interplex Electronics specif ical ly warns the user of this instrument that i t  is intended for use in a
classroom or laboratory environment for the purpose of learning and experimentat ion. S/hen bui lding
experimental  c ircui ts,  i t  may emit  interference that wi l l  af fect radio and television recept ion and the user
may be required to stop operat ion unt i l  the interference problem is corrected. Home use of this
equipment is discouraged since the l ikel ihood of interference is increased by the close proximity of
ne ighbors .

CORRECTIVE MEASURES:
Intederence can be reduced by the fol lowing pract ices.

1) lnstal l  a commercial ly bui l t  RFI power f i l ter in the power l ine at the point where the cord enters the unit .

2) Avoid long wires. They act as antennas.

3) l f  long wires must be used, use shielded cables or twisted pairs which are properly grounded and
terminated.

CAUTION:

FOR CONTINUED PROTECTION AGAINST FIRE,
REPLACE ONLY WITH FUSE OF SPECIFIED

VOLTAGE AND CURRENT RATINGS.

11SVAC- 1l2Amp.,250V Slow Blow Fuse
230VAC- 1/4Amp.,250V Slow Blow Fuse





INtrRODUCTION

The  CADET/  Comp le te  Ana Iog /D ig i t a I  E lec t ron i c  T ra ine r * ,  i s .  a
ve rsa t i l e ,  t im 'e -sav ing  too l  f o r  c i r cu i t  des igne rs ,  eng inee r ing
technic ians,  s tudents,  and hobbyis ts .  A large breadboard area
and  a  w ide  i ho i ce  o f  bu i l t - i n  c i rbu i t  accesso r i -es  a I l ow  rap id  and
accurate construct ion of  v i r tua l ly  any type of  analog or  d ig i ta l
c i r cu i t .

Ci rcu i t  power is  prov ided by three power suppl ig" ,_  ! "o
var iab le and one f ixed- .  The c i rcu i t  breadboard area inc ludes
over  25OO contact  po ints .  A nul t ip le-waveform funct ion generator
suppl ies s ine,  t r ian9le,  and square wave output  for  analog
ci i 'bu i ts .  A bui f t - in  ipeaker  may be used for  analog output .

Outputs a lso inc lude a TTL- Ievel  sguare wave generatorr  -  tYo
debounce- i t  pushbut ton swi tches,  and a bank of  g iqn! .  . log i :
swi tches.  i l ignt  log ic  ind icators may be used to d isp lay h igh and
low  log i c  l eve Is .

Two bui l t - in  Potent iometers
prov ided for  c i rcu i t  contro l  and
external  test  eguipment  or  s ignal
two BNC connectors on the CADET.

and two SPDT swi tches are
adjustment .  Connect ions to

sources may be made us ing the

The CADET el iminates the c l ,u t ter  and confus ion that  o f ten
resu l t s  when  cons t ruc t i ng  soph is t i ca ted  c i r cu i t s .  A I I i ga to r
c l i r :s  and s imi lar  connecto is  are se ldom needed.  Sockets on the
CADi iT a l low inser t ion of  components or  wi res of  up to  20 gauge.

A deta i led panel  layout  and descr ip t ion of  the CADET is
g iven in  the sect ion "Descr ip t ion of  Ind iv iduaL Featuresrr .

In  addi t ion to  the DC power suppl ies,  the QADET also

1

* a  e n e r T M  : -  -  . , a e a m o r t r  a f  t n l e r o l e r  E l e c t f  O n l C S .  l n C .

DESCRIPTION OF INDIVIDUAIJ FEATURES

fn order  to  proper ly  use the fu I I  capabi l i t ies_ of  the CADET'
it  is highly recbrnmbnae-a tnat the user beconre farni l iar with the
pin" f  f iy5ut-and the features of  the components.  (See Figure f - )

POWER SUPPLIES

By conbin ing the three DC power suppl ies on the-CADET,. the
user  may ro i i  t i i tn  v i r tua l ly  iny type-  of  in tegrated c i rcu i t  or
d iscrete component .  The f i .xed 5 vo l t  supply_.has become an
inAus t r y  s tanhard  fo r  power ing  d ig i t a l  IC rs .  lC ' s  wh ich  requ i re
+5 V,  +I2 V,  and -5-V are easi ly  accommodated bY the CADET.
The var iab le 'supply  output  vo l tages may be changed by Yglnq thg
screwdr iver  aa i i r l t i rent  

-  
on the f iont  p-nel .  The posi t ive and

negat ive output l  are cont inuously  var iab le f rom +1.3 to  +L5 vo l ts
and -L.3 to  'L5 vo l ts  respect ive ly .  Both var iab le supP+y outputs
are referenced to c i rcu i l  common.  This  creates a sp l i t  supply
which is  o f ten used wi th  d i f ferent ia l  and operat ional  .  ampl i f iers
(op arnps) .  The adjustments are recessed to prevent  inadver tent
vo i tage 'changes whic6 couLd be dest ruct ive to  a c i rcu i t .



FIGURE 1.  CADET panel  layout .

prov ides a 12.6 vor t  center- tapped AC supply .  This  ar lows the
user  to  construct  any of  a  var ie ty  of  ha l f -wave and fu l l -wave
rect i f ied power suppl ies on the breadboard ing area and applypower. by sirnply connecting jumper wires to t ie three AC subirrv
output  p ins.

FUNCTTON GENERATOR

The rnult i-waveform function generator provides contj-nuously
var iab le f requency s ignals  f ron 6. t  Hz ( fo i -  ext ia- row t requen- |
work)  to  rad io f requency s ignar? -of  l -00 r* tz .  The f  requendt  i :se lec ted  i n  s i x  decade  range i ,  w i th  a  ve rn ie r  t o  aa ius t  f resuencvwithin each range. The sine'wave outpui  i " - rJ" to i i - "J l ; ; i ; ; - ; ; i
minimum distort ion.  The tr iangle waireform i= ia j i rstea for best
Iinearity. The standard square wave and TTL t-ev6t outputs are
both set  at  a 50?_duty cycIe.-  The TTL output,  capable ol  a i i " i "g
up to  10  TTL roads ,  i s  con t inuousry  ava i lab l_e 'and-  in  phase w i t f i



the square wave output .  The low output  i -mpedance of  the s ine,
sguare,  and t r iangle waveforms (600 ohms) assures naximum
coupl ing of  the output  s ignal  to  the device being dr iven.  A l l
outputs  can wi thstand a cont inuous shor t  c i rcu i t  to  ground.

LOGIC INDICATORS

s i x teen  LEDs , .g lgh !  red  and  e igh t  g reen ,  rnake  up  e igh t  Log ic
Ind i ca to rs  tha t  w i l l  d i sp lay  l og i c -h iqh  and  l ow  con i t i t i 5ns  ba ied
on e i ther  TTL or  cMos thresholds,  

-serectable 
by the user ,

Operat ing vo l tage can a lso be se lected by the user  Lo be e i ther
3 ! .  + 5  y o f t q ,  o E  a t  t h e  s e t t i n g  o f  t h e  t - . 3  t - 5  v o l t s  + V  s u p p l y .
This  se lect ion should be the same as the operat ing c i rcu i t ry-  tn i t
i s  t o  be  non i to red .  The  red  LEDs  w i I I  f i gh t  when- the  vo l ta les  a t
thg  i npu ts  a re  2 .2  vo l t s  o r  h ighe r  when  in  t r re  r r l  pos i t i o i ,  oy
792 of  the operat ing vo l tage or  h igher  when in  the c laos posi t ion.
The green LEDs wi l l  l ight  when the vo l tages at  the inputs are 0.8
vol ts  or  less when in  the TTL posi t ion,  or  30? of  the operat ing
vol tage or  less when in  the CMOS posi t ion.  An unconnected input . i
or  an input  not  a t  a  va l id  log ic  IeveI ,  wi r r  cause both LEDs to
be extinguished. Note that the thresholds determined by the TTL
posi t ions are gnly  accurate when the +5 vo l t  range is  se lected.
The L00 K ohm input  i rnpedance ensures min imal  to ia ing ef fects  of
the  c i r cu i t  under  tes t .

DEBOUNCED PUSHBUTTONS (PULSERS)

The CADET uses c locked f l ip- f lops to  prov ide debounced
pushbut ton swi tch funct ions.  The pushbut ton c i rcu i t ry  has open-
col lector  outputs  which can s ink up to  250 mA each.  This  type of
debouncing g ives the user  a sharp,  gL i tch- f ree t r igger  source
wh ich  assu res  re l i ab le  ope ra t i on  i n  d ig i t a l  c i r cu i t s .  Each
pushbut ton has a normal ly-open and a normal ly-cLosed output .  I f
necessary,  a  pul l -up res is tor  can connect  any pulser  output  to
any of  the posi t ive vo l tage sources.

POTENTIOMETERS

Two potentiometers are provided on the CADET. The
res is tance va lues chosen (L K and lO K ohms) may be used in
common c i rcu i t  appl icat ions such as vo lume contro ls ,  DC of fset
contro ls  for  op arnps,  and t in ing c i rcu i t  contro ls .  AI I  leads for
both potentiorneters are available and uncornnrit ted.

BNC CONNECTORS

The CADET may be connected to other pieces of equiprnent via
two BNC connectors.  This  a l Iows the use of  sh ie lded cable to
rn in i rn ize noise and in ter ference.

SWITCHES

Two s ing le pole,  double throw (SPDT) swi tches are prov ided
for  genera l  swi tch ing funct ions.  A l I  leads are avai lab le and



clear ly marked on the CADET.Io-t  easy connect ion.  Eight switchesafe- .conf igured  as  Log ic  sw i tches  t6  p rov ide  a  convEn ien t -  ; ; ; ; ; ;of  d ig i ta l  outputs.  These switches i r i t t  provia" rogic levels ofz?l? vorts (ground) f9r  a ]ogic row, and- rogic nigi  revers ofe i ther  +5  vor ts  o i  the  vor t ige  se t i ing  o f  the  1 .3  -15  vo l t  +vsupply.  The { t igr t  level  is  det5rmined bf  the.set i ing of  the- ig/+vswitch.  This arrangemenr makes 
"oirne" i i ; ;  

-  - ; i ; ; " iar  -  -a ig i iu i

c l rcui t ry such as an eiqnt-ui t  l lput  port  guick and easy, andal-Lows conpatibi l i ty wit6 virtuall i ,  uni, fogic-iu*iryl

rntesrated circuitSoS:Ioi l .  desrroyed. i f  a vortase
i s  app l ied  to . the i r - inpu ts  tha t  i= -n igh . r  than theopera t ing .vo l tage o f  the  ICs .  A1way i  insure  tha t
!1 . "  se t t ing  o f  the  +5 /+v  h igh- rever 'sw i tch  is  inthe  cor rec t  pos i t ion  be fore  mak ing  connect ions  a ;any  dev ice .

CHECKING OUT THE CADEI

The CADET may be checked out for proper operation by makinga. few_simple measurements and connect ions.  pegin by connect ingthe Ac l ine cord to a sui tabre receptacrel  in"  Ac powerindicator shourd r ight  when tne power-switcn is turned on.
Using a -D9. vol tmeter,  check for +5 vol ts between the groundterminal  and the +5 vol t ' terminal .  Repeat the measurement forthe positive_ (+) variabre gupply terrnii iar 

-u"o--ti i i"-"egaiive 
?:ivar iable sunory terninal .  chaak-the vai i iu i i i tv- 'Jr '  eacn supply

?I^ ., !::l:lg- Ln6 . uppi"i,iiit" u_oi 
"rting . screw. ro tesr rhe losicrnd l ca to rs /  sw i t ch  the  +5 /+v -ope ra f i ng  vo l tage  rw i t "n  to  the  +5posi t ion.  r lS TTLlcMos threshord s ' i i t "n 6i"-  u" in ei therposi t ion.  wirh no i - 'nput to rhe togic i "a i" i t " ; ; ; '  . i i  LEDs shculdbe tu rned o f f .  conn6ct  one end 

" i - "  i . , *p . r  w i re  io ' tn "  +  5  vo l tte.rmlnal  and the other end to. togi-  i "d i" i t " ,  i l -  in"  red LED ofl .g ic indicator i -  shourd .  r  igh€ .  
- l i "peat 

th is test  f  or  rogicind . i r :a to rs  2  th rough 9 . .  D isc5nnect  [ [b  iumfe i - r io i ' tn .  *s  vo l tte r rn i 'a r  and con iec t  i t  to  the  grouna te rminar .  connect  thec, ther end to logic indicator 1;  [he green LED of foqic inai"" i " i
1 shourd I ight .  Repeat th is test  to i  rogiJ- i "a i" i ior"  2 through8 .

The funct ion.  _  generator  .may be tested by connect ing i tsoutput  to  one of  the speaker_ inp i r ts .  connect- the other  s feafe ii npu t_  to  the .g round  tL rn ina r -a ; ; -o r "  o f  t he  connec to rs  on  theground bus s t r ip) .  swi tch the funct ion generator  rang 'e swi lcn- tort l fr and the Hz/kKz switch to rrkHzr'.  trtorTe the trequancy controLall  the way to the toP. Move. the amplituae contrdi upward. unti lyou hear a tone coming from the speiker. switch th-e wavetoimserec to r  t o  se rec t  s ine ,  squa re ,  i nd  t r i ang le .  .  
-  - a -Cnang ing -b ; t

c lear ly  audib le tone should-be heard in  each-posi t ion.  changingthe position of the frequency control srroura^-v;;t-i i l" pitJtr'-;i



t he  tone .

f f  an  osc i l l oscope  i s  ava i l ab le ,  you  nay  check  the  func t i on
generator for proper waveform and frequency using standard
measurement  techniques.

The debounced pushbuttons can be checked by connecting one
s ide  o f  a  res i s to r  (2o  ohms ,  t o  LoO K)  to  +5  vo i t s  and  the -o the r
s ide to  PBl-L,  the NC point .  Then connect  pBl - - t  to  LED-1 wi th
t f t "  _ !og]g Ind icator  +5/+v swi t .ch in  the +5 posi t ion,  the red LED
should_ l ight  when PBl  is  pressed and the green LED should l ight
when PB1 is  re leased.  Wext ,  move the connect ions f rom pB1-1- to
PBl- -2,  the No point .  Now the red LED shourd be r i t  when pBL is
not  presPed,  and the green LED should be l i t  when PBI-  i -s  pressed. .
Repeat  these steps to  test  pBz.

The ]og lc  swi tches can be tested by connect ing the output  o f
IgVic  swi tches .  L  through 8 to  the input  o f  log ic-  ind icatbrs l -
through 8:  Swi tch the log ic  swi tch +sv/+v h igh level  swi tch to
*5,  and swi tch the log ic  ind icator  +5/+V operat ing vo l tage swi tch
to  +5 .  Se lec t  t he .  CMpS pos i t i on  on  the  l og i c  i nd i ca to r  TTL ICMOS
th resho ld  se lec t  sw i t ch .  Now the  tog i c  i nd i ca to rs  shou ld  re f l ec t
the  cond i t i ons  o f  t he  l og i c  sw i t che i ,  t ha t  i s ,  red  LEDs  w i l l
i nd i ca te  sw i t ches  i n  t he  h ign  ( rog i c  i r l r r y  pos i t i on  and  g reen  LEDs
w i l l  i n d i c a t e  s w i t c h e s  i n - t h e  r o w  ( l o g i c - , ' 9 " 1  p o s i t i 5 n .  M o v e
each swi tch between i ts  h igh and row posi t ion ' to-  ver i fy  proper
funct ion ing.  Swi tch the log ic  swi tch-  +5/+v h iqh leveL 3wi tch-  to
+V and the log ic  ind icator  1s7+v operat ihg vo l t .age swi tch to  +V;
the rerat ionship bet -ween the swi tch posi t ions 

-and 
the rogic

ind icator  d ispray shourd renain the 
-same,  

regardress of  €ne
se t t i ng  o f  t he  l - . 3  i - 5  vo l t s  +V  supp ly .

_ By us ing an ohmmeter ,  you can check the potent ionreters.  To
d9 so,  se lect  an appropr ia te range for  rneasur ing l -O K and connect ,
the ohmmeter leads to Rl- l- and nt-2. with F.l- rotated. furry
counterc lockwise a reading of  zeto ohms should be observed.  As
t f :_  potent iometer  is  ro tated c lockwise,  the res is tance reading
wi l l  be seen to increase l inear ly  up to  1-o K t  zoT.  Now move the
ohmmeter  lead f rom Rt-1 to  R1-3;  wi th  Rr  fu I1y c lockwise the
ohmmeter  wi l l  read zero ohms,  and the res is tan6e wi l l  increase
l inear ly  to  the fu l l  va lue noted prev ious ly  as the potent iorneter
is  ro tated countercrockwise.  

-  
serect  an ohmmeter  range

appropr ia te for  L  K and repeat  these steps on R2 to ver i fy  i fs
f t r n n l .  i  n n

To test  SPDT switch s9,  put s9 in the up posi t ion and
connect an ohmmeter to S9-l- and S9-2. The ofrmnEte-r should read
zero ohms.  when the swi tch is  brought  to  the down posi t ion,  dD
open c i rcu i t  should be ind icated.  Move the ohmmetbr  ] -ead f rom
s9-L to  s9-3 and observe a shor t  c i rcu i t  wi th  s9 down,  and,  an
gPen wi th  59 up.  These steps can be repeated on St-o t6  test  i ts
funct ions.

BREADBOARDIIdG TECIINIQUES

This sect ion conta ins in format ion which nay prove usefu l
when construct ing c i rcu i ts  us ing the CADET. Whi le-  there are no
hard and fast  ru les for  breadboard ing,  the for rowing t ips may



save t ime and t rouble.

Unless a c i rcu i t  is  be ing prepared for  a  demonstrat ion or
d ispray,  avoid cut t ing component-  leads very shor t .  whi l -e  shor t
w i res  and  l eads  may  rook  nea t ,  t he  c l i pped -componen ts  w i r r  on l y
f i t  i n to  a  l i n i t ed  r r span r r  o f  connec to r  socke ts , -  l im i t i ng  the  us -e
o f  t he  conponen t .  I t  i s  pe r fec t l y  pe rm iss ib le  to  use  un t r immed
componen ts  wh i l e  exp lo r i ng  d i f f e ren t  c i r cu i t  poss ib i l i t i es .  The
_ol1y t ine shor t  leads nay be necessary is  when operat ing at
h igher  f requencies and exper ienc ing myster ious rn i l funct ions.
Somet imes the only  way to  co l rect  h igh f requency c i rcu i t  problens
is  to  shor ten aI I  c i rcu i t  connect ion i .

Be cautious when using components which have been removed
from_.  a tape reer  used in  automat ic  inser t ion eguipment .
Suppl iers  of  surp lus components of ten se l1 components wt i ic i r  are
t-aned together in smal] batches. Removing th-e components f rorn
the tape does not always remove the adhesive from Lhe leads of
the cornponents. Placing a f orrnerly taped component into a socket
connectof  nay resuJt  in  a poor  e lect r ica l  connect ion and,  worse
sl iJ l ,  leave tqne adhesive in  the socket .  Avoid th is  pr6blem by
ei ther  carefu l ly  creaning taped cornponent  reads,  c l i i rp ing tha
taped  po r t i on  o f  t he  read  o f f ,  o r  avo id ing  the  use  

-  
o f  

- t aped

components a l together .

P.e especia l ly  carefu l  when inser t ing in tegrated c i rcu i ts
in to the breadboard sockets.  un less the r i  p ins i re  s t ra ight ,  i t
is  very easy to  crush the p in in to a z iq-z iq  shape or  fo ld  the
pins underneath the body of  Lhe Ic .  E i t l ier  r iay t i re  resul t  is  a
bad  connec t i on  o r  no  connec t i on  a t  a l l .

A lways use so l id  wi re for  breadboard connect ions.  When
str ipp ing the wi re ends,  be carefu l  not  to  s t r ip  more than about
three-e ighths of  an inch of  insulat ion f rom the-wire.  Too much
bare wi re rnay resul t  in  un intent ional  connect ions near  the wi re
end .

Af ter  you have bui r t  up a few c i rcu i ts ,  you wi r r  have a good
col lect ion of  prest r ipped jumper wi res.  save them. By reul ing
these wi resr .you can save even more t ime and ef for t  in  a3senbl in f
fu ture c i rcu i ts .

ANAIJOG CIRCUIT EXAI'TPI,ES

fo l lowing sect ion shows exampres of  anarog circui ts
be easi ly constructed using tha cADET. (see-nigures z I

The
which nay
3  a n d  4 )

FTGURE 2

F T G U R E  3 .

F I G U R E  4 .

Var iab le-gain audio arnpl i f ier  wi th  output  DC
nu l l  con t ro l .

o f f se t

Fu1l-wave rect i f ied zener regulated power supply.

One-transistor audio anpl i f ier .



DIcITet CIRCUIT EXAttpIJES

The fol lowing sect ion.  shows.examples of  d ig i ta l  c i rcui tswhich nay !g easily consrructea uiing-iit" cADET. (sa; Fitu;;;--5 ,  6 ,  a n d  7 )

FrcuRE 5'  Basic set-reset fJ. ip- f lop bui l t  wi th two NAND gat,es.

FIGURE 6, 8-Bi t  n icroconputer input port .

FIGURE 7. 4-Bi t ,  resettable binary counter.

This concludes the circuit exanples of the CADET, a CornpleteAnalog/Digi ta l  Elect ionic Trainer.

FIGURE 8. Circuit schenatic.
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FIGURE 3 . Full-wave recti f ied zener regulated power supply.
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FTGURE 4. One-transistor audio anplif ier.
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FIGURE 5 . Basic  set - reset with two NAND gates.
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FIGURE 6. 8-Bi t  microcomputer input port .
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Pin Configuration
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Pin Names

D l 1 -  D 1 8 Data ln

DOl  -  DO8 Data Out

D-Sl, DS2 Device Select

MD Mode

STB Strobe

INT lnterrupt (Active Low)

ctR Clear (Active Low)



TTL Clock In

JLTL
f = 1 H z

To LED lnput

To LED Input

To LED Input

To LED Input

PB1
Normally-closed
Press To Reset Counter

FIGURE 7. 4-Bit, resettable binary counter.
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PRODUCT WARRANTY

1.  WABRANTY INFORMATION

A. ASSEMBLED INSTRUMENTS

E&L Instruments agrees to repair or replace, at no charge, any defects in assembled
instruments for a period of two (2) years from the date of purchase by the customer. The warranty is void if
the equipment has been subjected to abuse or improper operation. Any attempt by the customer or any
other outside repair facility to repair an assembled instrument during the warranty period voids ine
warranry.

rhe recovery of damages incurred in shipping is the responsibi l i ty of the E&L
Representative or the customer, Prompt claims should be filed witn tne appropriate carrier if damage in
transit has occurred.

Warranty repairs will only be performed on merchandise returned in compliance with
E&L's Return Policy. (See REPATRS AND SHIPPING TNFORMATTON)

B. KIT (Unassembled) INSTRUMENTS

Terms and conditions of the warranty on kit products are identical to those on
assembled instruments except for the following changes. E&L warrants kit products for a period of ninety
(90) days from the date of purchase by the customer. E&L cannot warrant the workmanship of the kit
builder. Kits returned requiring repair of wiring errors or poor workmanship can only be repaired on a
non-warranty basis. (See REPAIRS AND SHtPptNG TNFORMATION)

***wARNING**r

Use of corrosive core solders or fluxes completely voids any warranty on kit products.

C.  SOCKETS

All E&L Instruments SK-series Breadboarding Sockeb carry an:

****UNCONDITIONAL LI FETIM E GUARANTEE****

lf a socket ever fails to meet your requirements, return it to E&L, postpaid, for a free
replacement. No questions asked.

2 .  BEPAIRS AND SHTPPING TNFORMATION

A. REPAIRS

Non-warranty repairs are ordinarily performed on a fixed price, pre-paid basis in
accordance with a standard fee schedule. For current prices contact the factory or any E&L
Representative.

Rated companies desiring credit terms on repairs must accompany the returned
merchandise with a purchase order covering all repair and shipping costs.

E&L reserves the right to replace all or any part of any unit returned for repair. All
repairs are warranted for thirty (30) days following return of the repaired merchandise to the cusromer.

. t J



B, RETURN POLICIES

All merchandise returned to E&L for repair or any other reason must be of E&L's
manufacture and must comply with the following procedures:

1. Sender must, prior to fomarding any returned merchandise to E&L, request from the E&L
Sales Department a Return Material Authorization Number (RMA #). Sender should contact
E&L by mail or telephone and request the RMA.

2. A separate RMA # must be procured for each item being returned.

3. A short description of any problems occurring with the material being returned for repair will
shorten the repair time and is strongly suggested.

4. The BMA number issued to the sender must be prominently displayed on the outside of the
shipping container and on any associated correspondence, Any material received at E&L
without an RMA # will be subject to rsturn to the sender freight collect.

C, SHIPPING INFORMATION

All material shipped to E&L must be shipped freight pre-paid. Please pack carefully. E&L
cannOt be responsible for merchandise damaged in transit. Forward allshipments to:

E&L INSTRUMENTS
P.O. Box 1942 70 FultonTerrace
New Haven, Connecticut 06509
Attn: Repair Department

All merchandise received freight collect will be refused,
All wananty terms and conditions are subject to change without notice.
This warranty supersedes all previously written or implied warranties.

APPLICATIONS NOTE DISCLATMER

E&L has provided you with application information which may be of use to you. The
intent of this information is to make you aware of problems and their potential solutions, or to inform you of
new and interesting things which can be done with E&L equipment. E&L cannot assume responsibility for
equipment damage or personal injury resulting from a misunderstanding of the content of this App NOTE,

KIT MANUAL DISCLAIMER

E&L has provided you with this kit building and operations manual so that you may
construct and test your new piece of E&L equipment. E&L cannot assume responsibility for equipment
damage or personal injury resulting from incorrect construction or testing in accordance with this manual,
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