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Agenda
⚈ Intro
⚈ Journey
⚈ Know  your  L E Ds
⚈ Bu i ld  Your  Own !
⚈ Q&A
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Me
⚈ Solut ion  A rchi tec t  @

M i c roso f t  (ex-Yahoo ! , ex-
Nor te l )

⚈ Bu i lde r  o f  t rebuche ts
( I M D B )

⚈ And  amaz ing l y  enough , Dad
(15  yo  daugh te r )

⚈ Color  B l ind
(Deute ranoma l y )

33



Journey (Part 1)
⚈ Dan  S tach  ( f r iend )  wanted  to  l igh t  Xmas  t ree  us ing  L E Ds
⚈ Went  down  WS2811  +  Raspbe r r y  P i  rabbi t  hole
⚈ Many  pub l i c  examples  we re  in  C++, so  Dan  por ted  them  to  Python
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Journey (Part 2)
https : / /www. led lanyard .com /
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https://www.ledlanyard.com/


Journey (Part 1.5)
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Concepts
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Acronyms
⚈ L E D  (L igh t  Em i t t ing  D iode )  -  turns  e lec t r i c i ty  into  l igh t

⚈ L E D  Bu lb  -  g rea t  for  home  l i gh t  p lugs ,  l im i ted  on  co lo rs
⚈ L E D  S t r ip  -  powe red  by  wa l l  p lug in  or  US B ,  1  p ixe l  w i de ,  some t imes
add ressab le

⚈ I C  ( integ ra ted  c i rcu i t )  -  t iny  compute r  chip
⚈ R G B  (Red  G reen  B lue )  -  addi t ive  color  mode  o f  3  pr ima r y  colors .

P r ima r y  for  dig i ta l  displays
⚈ R G BW  (adds  Wh i te )

⚈ AC  (A l te rna t ing  Current )  -  home /plugin  powe r  (US )
⚈ D C  (D i rec t  Current )  -  ba t te r ies , so la r  ce l l s
⚈ Raspbe r r y  P i  (aka  R P i )  -  Rea l l y  t iny  compute r  ($30-$50)
⚈ E S P32  -  low-cost , low-powe r  m i c rocontro l le r  ($10  or  less ) 88



LEDs
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DIP LED
⚈ Dua l  In-L ine  Package
⚈ Resemb le  t radi t iona l  l igh t
bulb

⚈ G rea t  for  sta r t ing
⚈ Cost  +  s ize  prohib i t ive  for
"produc t ion"

Credit Credit https://visualled.com/en/glossary/led-dip/https://visualled.com/en/glossary/led-dip/ 1010

https://visualled.com/en/glossary/led-dip/


SMD LED
⚈ Sur face  Mounted  Dev i ce
⚈ Desc r ibed  by  the  dimens ions  o f
the  L E D  package
⚈ e .g .  8520  is  8.5mm  x  2 .0mm

Credit Credit https://en.wikipedia.org/wiki/SMD_LEDhttps://en.wikipedia.org/wiki/SMD_LED 1111

https://en.wikipedia.org/wiki/SMD_LED


COB LED
⚈ Chip  On  Boa rd
⚈ sma l le r  diodes
⚈ C la im :  one  cont inuous , smooth
l igh t  source  (No  spots  or  dots )

⚈ Rea l i ty :  Not  pe r fec t  to  being
dot- f ree , but  pre t ty  c lose

⚈ New  hotness  in  L E D

Credit Credit https://hitlights.com/blogs/premium-led-strip-https://hitlights.com/blogs/premium-led-strip-

lighting/captivating-cob-lights-what-are-cob-led-strip-lights-lighting/captivating-cob-lights-what-are-cob-led-strip-lights-
and-how-to-use-theand-how-to-use-the 1212

https://hitlights.com/blogs/premium-led-strip-lighting/captivating-cob-lights-what-are-cob-led-strip-lights-and-how-to-use-the
https://hitlights.com/blogs/premium-led-strip-lighting/captivating-cob-lights-what-are-cob-led-strip-lights-and-how-to-use-the
https://hitlights.com/blogs/premium-led-strip-lighting/captivating-cob-lights-what-are-cob-led-strip-lights-and-how-to-use-the


Comparison

Credit Credit https://nseledcloud.com/dip-led-vs-smd-led/https://nseledcloud.com/dip-led-vs-smd-led/ 1313

https://nseledcloud.com/dip-led-vs-smd-led/


Size
⚈ 3528, 5050, 2835, e tc .
⚈ Corre la te  to  the  s ize  o f  the
chip  ( in  mm )

⚈ M igh t  af fec t  L E D  st r ip
w id th  (8mm  vs  10mm )

Credit Credit https://www.flexfireleds.com/comparison-https://www.flexfireleds.com/comparison-
between-3528-leds-and-5050-leds/between-3528-leds-and-5050-leds/ 1414

https://www.flexfireleds.com/comparison-between-3528-leds-and-5050-leds/
https://www.flexfireleds.com/comparison-between-3528-leds-and-5050-leds/


LED chips (most common)
⚈ WS2811  -  L E D  d r ive r  I C  (N OT  the  L E D )

⚈ D C  12V,  8  p ins  (6  used )
⚈ Use  Case :  la rge r  spac ing ,  s i gnage

⚈ WS2812  -  R G B  L E D  +  d r ive r  I C  ( integ ra ted )
⚈ D C  5V,  6  p ins
⚈ Use  Case :  compac t  s t r ips ,  wea rab les

⚈ WS2812B
⚈ D C  5V,  4  P ins ,  more  compac t  and  robus t
⚈ Recommended  for  new  pro j ec t  ( re l i ab i l i t y  +  w i r ing )
⚈ NeoP ixe l  (Adaf ru i t 's  b rand )

⚈ WS2815
⚈ D C  12V,  more  re l i ab le
⚈ Comme rc ia l 1515



Alternate types
⚈ N O N- indiv idua l  add ressab le
⚈ N E O N  Looka l i kes  (st r ip  ins ide  s i l i con )
⚈ C i rcu i t  boa rds  ( r ings , jewe l s , indiv idua l s , ma t r ix , f lex ib le , st r ings ,
sewab le )

⚈ DotS ta r  L E D  -  s im i la r  to  Neop ixe l s , di f fe rent  inte r face
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NeoPixel
⚈ Adaf ru i t 's  b rand  o f  add ressab le  R G B  L E D
⚈ Based  on  the  WS2812  &  WS2811  L E D/d r ive rs
⚈ Extens ive  l ib ra r ies  and  suppor t  v i a  Adaf ru i t
⚈ Used  in  wea rab le  tech , custom  L igh tsabe rs , inte rac t ive  displays
⚈ Many  form  fac tors  (st r ips , g r id , c i rc le )

1717TL;DR: Thank you Lady Ada for making a really easy way to work with tiny LEDs!TL;DR: Thank you Lady Ada for making a really easy way to work with tiny LEDs!



Density
⚈ 30  L E D  /  me te r, 60, 144
⚈ More  isn ' t  a lways  be t te r

⚈ can  ge t  expens ive  +  use  more  powe r
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Weatherproof
⚈ I P  =  Ing ress  P rotec t ion  ( ra t ing )
⚈ I P20  -  no  wa te rproo f ing  ( indoor  use  only )
⚈ I P30  -  no  wa te rproo f ing  (s l igh t ly  be t te r
than  I P20)

⚈ I P65  -  wa te r  res istant  (damp  loca t ions )
⚈ I P67  -  wa te rproo f  (good  for  outdoor, we t
loca t ions )

⚈ I P68  -  ful l  wa te rproo f  (unde rwa te r )

Source Source https://www.ledsupply.com/blog/ip68-waterproof-led-strips-lights-for-https://www.ledsupply.com/blog/ip68-waterproof-led-strips-lights-for-
pools-saunas-and-outdoors/pools-saunas-and-outdoors/ 1919

https://www.ledsupply.com/blog/ip68-waterproof-led-strips-lights-for-pools-saunas-and-outdoors/
https://www.ledsupply.com/blog/ip68-waterproof-led-strips-lights-for-pools-saunas-and-outdoors/


Controlling LEDs
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FastLED
⚈ O S S  L ib ra r y

⚈ P la t form :  A rdu ino ,  E S P32 ,  R P i ,  and  more
⚈ Inte r face :  Code
⚈ Suppor ts :  WS2812  (and  othe r s )

⚈ Can  d r ive  1000's  o f  L E Ds
⚈ E f f ic ient  +  Easy  +  Commun i ty
⚈ h t tps : / / fast led . io /
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https://fastled.io/


WLED
⚈ O S S  So f t /F i rmwa re

⚈ P la t form :  E S P32 ,  E S P8266
⚈ Inte r face :  Web  +  W i f i
⚈ Suppor ts :  WS2812B
⚈ Powe r :  5V,  12V,  24V

⚈ h t tps : / /kno .wled .ge /
⚈ WL E D  Beginne rs  Gu ide  (YouTube )
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https://kno.wled.ge/
https://youtu.be/exAWzMfmwQ8?si=qRZxCbeIZCoc9zmH


NightDriver
⚈ O S S  So f t /F i rmwa re
⚈ S im i la r  to  WL E D

⚈ More  prog rammab le
⚈ Sma l le r  commun i t y

⚈ h t tps : / /n igh td r ive r led .com
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https://nightdriverled.com/


Pixelblaze
⚈ Pa id  Ha rdwa re  +  So f twa re

⚈ P la t form :  E S P
⚈ Inte r face :  Web  +  W iF i
⚈ Can  wr i te  pa t tenrs  in  Javasc r ipt

⚈ h t tps : / /e lec t romage .com /p ixe lb laze
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https://electromage.com/pixelblaze


Off-the-shelf
⚈ Amazon  k i ts

⚈ P la t form :  pre-bu i l t  ha rdwa re
⚈ Inte r face :  remote  cont ro l
⚈ Suppor ts :  WS2812B  (and
some t imes  othe r s )

⚈ Powe r :  5V,  leas t  consumpt ion
(~ .2- .4A )

⚈ Example :
⚈ 14  key  W i re less  R F  Remote  +  L E D

R G B  Cont ro l le r  for  WS2812B
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https://amzn.to/4hyVnYn
https://amzn.to/4hyVnYn


Larson Scanner
⚈ Cy lon  Heads  in  Ba t t lesta r  Ga lac t i ca
⚈ K ITT 's  Scanne r  in  Kn igh t  R ide r
⚈ Max im i l i an 's  Scanne r  in  The  B lack

Hole

2626



Basic LED Lanyard
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Batteries + Power
Consumption
WARNING :  MATH INVOLVED
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⚈ Vol ts  =  pressure  pushing  the  wa te r
th rough  the  p ipe

⚈ Amps  =  f low  ra te  o f  the  wa te r
(how  much  is  mov ing )

⚈ Ohms  =  res istance  in  the  p ipe
(how  ha rd  i t  is  for  wa te r  to  f low )
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Battery Capacity
⚈ mAh  =  how  long  a  dev i ce  can  run
⚈ Think  o f  mAh  as  the  s ize  o f  a  fue l  tank :

⚈ A  2000  mAh  ba t te r y  can  powe r  a  100  mA  dev i ce  for  20  hours
⚈ H i ghe r  mAh  =  l onge r  run t ime
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How do you
measure this?!
⚈ US B  mult ime te rs  a re  your  f r iend !
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https://amzn.to/45PBLf5


Example
⚈ 5  me te r  WS2812B  st r ip , 60  p /m , 5050  R G B , D C5v
⚈ Ful l  b r igh tness , a l l  L E D  on  whi te
⚈ Dev i ce  current  d raw :  1.8  A
⚈ Ba t te r y  capac i ty :  10,000  mAh  =  10  Ah
⚈ Ba t te r y  l i fe  =  Ba t te r y  capac i ty  ÷  Dev i ce  current
⚈ Ba t te r y  l i fe  =  10  Ah  ÷  1.8  A  =  5.56  hours
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Bill of Materials (BOM)
⚈ WS2812B  L E D  S t r ip  S M D  5050  R G B  D C5V  I P20  144  p ixe l s /m
⚈ Por tab le  ba t te r y
⚈ 5.5mm  x  2.1mm  Ba r re l  Jack  to  M i c ro-US B  Cab le
⚈ Tubula r  Polyeste r  Webbing

3333FYI, links are Amazon Associates. My day job pays me enough that I don't need it, but it's fun to see the nickles roll in.FYI, links are Amazon Associates. My day job pays me enough that I don't need it, but it's fun to see the nickles roll in.

https://amzn.to/4m922vz
https://amzn.to/4iwiILw
https://amzn.to/4hc28PR
https://amzn.to/3DVsmZ8


Case options
⚈ C iga r  box  -  cheap  $1- f ree
⚈ C raf t  case
⚈ 3d  pr int
⚈ L E G O

3434



Gotchas
⚈ Be  ca reful  o f  too  much  f lex
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FIN
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Reminder
⚈ L E D Lanya rd .com
⚈ Ra te  this  sess ion !
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https://www.ledlanyard.com/

