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When	  the	  switch	  is	  connected,	  the	  output	  is	  at	  0	  V	  because	  all	  of	  the	  ba=eries’	  6	  V	  
ends	  up	  going	  across	  the	  resistor.	  (This	  means	  it	  does	  draw	  current	  from	  the	  ba=ery	  
—	  6	  mA,	  specifically.	  (Remember	  how	  to	  do	  that?)	  Much	  like	  the	  filter	  capacitor	  last	  
week	  that	  just	  went	  between	  posiOve	  and	  negaOve,	  this	  is	  the	  sort	  of	  thing	  where	  
you	  just	  pick	  a	  reasonable	  size	  because	  (within	  reason)	  it	  doesn’t	  really	  ma=er	  what	  
specific	  value	  you	  use.)	  
	  
When	  the	  switch	  is	  disconnected,	  the	  output	  is	  sOll	  connected	  to	  something	  
—	  namely,	  the	  posiOve	  end	  of	  the	  ba=ery	  through	  the	  resistor.	  This	  means	  that	  while	  
the	  output	  could	  be	  a	  li=le	  less	  than	  6	  V	  (depending	  on	  what	  it’s	  connected	  to),	  it’s	  
sOll	  considerably	  higher	  than	  0	  V,	  and	  all	  things	  kept	  constant,	  it’ll	  stay	  there.	  
	  
Why	  do	  we	  care?	  If	  we	  didn’t	  have	  that	  resistor	  connecOng	  the	  posiOve	  end	  to	  the	  
output,	  then	  when	  the	  switch	  isn’t	  connected,	  the	  output	  isn’t	  hooked	  to	  anything,	  
which	  means	  its	  voltage	  could	  be	  just	  about	  anything.	  Digital	  circuits	  like	  things	  to	  be	  
predictable:	  Something’s	  either	  high	  or	  low,	  and	  there	  really	  isn’t	  much	  use	  for	  in	  
between.	  
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(Yes,	  I	  know	  that	  because	  we	  have	  an	  SPDT	  switch,	  we	  could	  connect	  the	  middle	  
terminal	  to	  the	  output	  and	  the	  other	  two	  terminals	  to	  posiOve	  and	  negaOve	  and	  
theoreOcally	  be	  able	  to	  get	  rid	  of	  the	  resistor.	  If	  you	  just	  had	  a	  plain	  (SPST)	  switch	  
that	  has	  only	  two	  terminals,	  though,	  and	  can	  just	  connect	  or	  disconnect	  them,	  you’d	  
definitely	  need	  something	  like	  this.)	  
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Useful	  thing	  to	  noOce:	  The	  counter	  has	  four	  connecOons	  to	  power.	  The	  top	  right	  pin	  
(pin	  16)	  goes	  to	  the	  posiOve	  supply,	  the	  bo=om	  le[	  pin	  (pin	  8)	  goes	  to	  the	  negaOve	  
(ground),	  and	  two	  of	  the	  other	  pins	  on	  the	  chip	  (pins	  13	  and	  15,	  which	  control	  other	  
details	  about	  how	  the	  counter	  runs)	  also	  go	  to	  ground.	  (Remember,	  pins	  on	  chips	  are	  
numbered	  starOng	  with	  pin	  1	  at	  the	  dot	  and	  going	  up	  as	  you	  go	  counterclockwise.)	  
	  
As	  for	  all	  of	  the	  other	  pins	  we	  use,	  each	  pin	  connects	  to	  one	  end	  of	  a	  220	  Ω	  resistor;	  
the	  other	  end	  of	  that	  resistor	  goes	  to	  the	  posiOve	  end	  of	  an	  LED	  (long	  leg,	  or	  non-‐flat	  
side),	  and	  the	  other	  end	  of	  the	  LED	  goes	  to	  ground.	  
	  
For	  more	  informaOon	  on	  this	  counter,	  check	  out	  the	  datasheet:	  h=p://www.st.com/
internet/com/TECHNICAL_RESOURCES/TECHNICAL_LITERATURE/DATASHEET/
CD00000312.pdf	  
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The	  only	  thing	  you	  need	  to	  put	  these	  two	  together	  is	  one	  more	  wire	  going	  from	  the	  
Omer’s	  output	  pin	  (pin	  3)	  to	  the	  counter’s	  clock	  pin	  (pin	  14).	  It’s	  the	  connecOon	  
highlighted	  in	  red.	  
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For	  all	  of	  you	  who	  commented	  last	  week	  on	  my	  breadboard	  technique,	  I	  didn’t	  have	  a	  
good	  way	  to	  make	  this	  look	  good.	  Sorry	  about	  that.	  
	  
Part	  of	  that,	  though,	  is	  that	  even	  though	  the	  counter	  has	  its	  outputs	  in	  some	  weird	  
order,	  I	  wanted	  to	  put	  the	  LEDs	  in	  order	  anyway	  —	  so	  my	  wires	  especially	  go	  all	  over	  
the	  place	  to	  make	  that	  happen.	  It’s	  cool	  if	  yours	  do,	  too.	  
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The	  0-‐5	  part	  looks	  pre=y	  straighjorward	  —	  a[er	  all,	  what	  we	  have	  already	  does	  this.	  
It’s	  the	  last	  four	  steps	  (6-‐9)	  that	  make	  this	  a	  bit	  more	  complicated.	  
	  
You	  can	  think	  of	  this	  like	  an	  animaOon	  with	  10	  frames,	  if	  that	  helps.	  We	  just	  have	  to	  
figure	  out	  how	  to	  “draw”	  the	  frames.	  
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Each	  LED	  has	  one	  or	  two	  Omes	  in	  the	  sequence	  when	  it	  needs	  to	  be	  turned	  on.	  
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Every	  Ome	  I	  look	  at	  this	  slide,	  it	  looks	  like	  I	  wrote	  the	  word	  “bison”.	  
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The	  two	  remaining	  pins	  are	  for	  posiOve	  (top	  right,	  pin	  14)	  and	  ground	  (bo=om	  le[,	  
pin	  7).	  This	  is	  a	  really	  common	  thing	  for	  logic	  chips.	  (Remember	  that	  the	  counter	  had	  
the	  same	  setup.)	  
	  
This	  chip’s	  datasheet	  is	  here:	  h=p://www.O.com/lit/ds/symlink/sn74hc32.pdf	  
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Let’s	  start	  by	  semng	  all	  of	  the	  chips	  and	  LEDs	  up	  where	  we	  want	  them	  and	  then	  focus	  
on	  the	  connecOons	  between	  them.	  (I’ve	  broken	  up	  all	  of	  those	  connecOons	  into	  the	  
next	  several	  slides	  so	  it’s	  not	  so	  overwhelming.)	  
	  
Disconnect	  everything	  from	  the	  counter	  except	  power,	  ground	  and	  the	  555	  circuit.	  
Add	  the	  OR	  gate	  chip	  somewhere	  and	  connect	  it	  to	  power	  and	  ground.	  
Add	  the	  six	  LEDs	  and	  resistors	  somewhere	  and	  get	  those	  connected	  together.	  
	  
All	  that’s	  le[	  are	  the	  connecOons	  between	  the	  counter,	  the	  OR	  gates	  and	  the	  LEDs!	  
Onward!	  
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I’ll	  highlight	  one	  OR	  gate’s	  connecOons	  at	  a	  Ome.	  For	  each	  of	  these,	  there’ll	  be	  two	  
wires	  going	  from	  the	  counter	  to	  the	  OR	  gate	  and	  one	  wire	  going	  from	  the	  OR	  gate	  to	  
an	  LED’s	  resistor.	  
	  
Remember,	  all	  this	  does	  is	  set	  up	  the	  circuit	  so	  that	  whenever	  either	  of	  those	  outputs	  
on	  the	  counter	  is	  turned	  on,	  the	  LED	  gets	  turned	  on,	  too.	  
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Last	  OR	  gate!	  
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There	  are	  two	  more	  LEDs	  to	  worry	  about	  —	  the	  ones	  at	  either	  end	  of	  the	  string.	  
These	  only	  turn	  on	  at	  one	  point	  each	  in	  the	  sequence,	  so	  we	  can	  just	  connect	  them	  
directly	  to	  the	  counter	  rather	  than	  doing	  anything	  with	  OR	  gates.	  (That’s	  good,	  
because	  we’re	  out	  of	  OR	  gates.)	  
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That’s	  everything!	  
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