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WARNING 

These circuits use five volts and less so there is 
no danger to a person.   
  
If the 5V, 3V3 or output data pins are shorted 
directly to ground, there is a danger of damaging 
the microcontroller or USB port.   
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Parts Kit 

• Wemos D1 Mini v2.x 
• Breadboards 
• Switch 
• LEDs 
• Resistors 
• Jumper wires m-m 
• Alligator jumpers 
• USB micro data cable 
• Capacitors (not shown) 
• Foam board 
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Breadboards and Jumpers 

Breadboards are great for prototyping 
circuits.  Each row of five holes has a clip 
below it so that a component or jumper 
will be connected to jumper wires plugged 
into others.  Larger boards often have long 
run down the edges for power and ground. 
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Power Sources 

The Wemos is a 3.3 volt device.  It has a regulator so that 5 volts provided by a 
USB connection or the 5 volts pin will be dropped to 3.3 for the chip.  It is 
important that other connections not exceed 3.3 volts.  Arduino boards generally 
use 5 volts. 
  
A handy power source while programming a chip is the 5 volts provided by the 
USB cable. 
  
A phone charger block with a USB micro connector will provide 5 volts. 
  
Regulated power supplies can provide 5 or 3.3 volts to proper pins. 
  
Batteries will not run the board very long if it is active all the time.  Many 
programs are available to cause the processor to sleep unless it is needed.  Two 
AA batteries can provide six months of power.  The Wemos can really run on less 
than 3.3 volts. 
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Ben Franklin and Current Flow 

Benjamin Franklin named positive and negative and 
discussed current flowing from positive to negative 
around 1850.   
 
Over a century later it was discovered that current was 
really electrons flowing the opposite direction.  We 
universally describe DC current flowing from + to -.   
Ben would be proud! 
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Light Emitting Diodes - LEDs 

A diode (not included) is a simple semiconductor 
device that will allow electricity to flow one direction 
but not the other.  An LED is a special diode that also 
emits light.  When the anode (long lead) is connected 
to positive and the cathode (short lead is connected to 
negative) the LED glows.  Reversing the LEDs does not 
cause a problem - it just does not work. 
  
To prevent damage to the circuit, a resistor must be 
used to limit current.  Your kit includes 330 ohm 
resistors. 
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Light Emitting Diodes - LEDs 
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Resistors 

Resistors are small components used to limit 
current flow.  The amount of resistance is 
expressed as ohms.  For our use, 330 ohm 
resistors are used.  This value is not critical.  
The other significant parameter is power 
rating.  Quarter and half watt resistors are 
common is microcontroller projects. 
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CIRCUIT # 1  -  LED and Resistor 
Connect either terminal of a resistor to 5V and the other 
terminal to the anode of an LED.  Connect the cathode to G ( 
ground).  Does it work?  Reverse the LED leads.  Does it work?  
Reverse the leads.  Now change the positive lead from 5V to 
3.3V.  Do you notice a difference?  Current must travel 
through both components so this is called a series circuit. 
  
This simple circuit will be key to some of upcoming 
experiments but instead of connecting to + we will be feeding 
the circuit from an output pin of the microcontroller. 
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Circuit #1  -  Schematic 
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Capacitors 

Capacitors are two lead passive components that can 
be used to smooth out spikes in DC current.  It is 
recommended to place a 0.1 uF (microfarad) capacitor 
with short leads between 5V and ground of Wemos 
boards when powered by USB or power supply.  There 
are reports that the Wemos is more sensitive than 
Arduino boards.  Your kit has two 0.1 uF caps. 
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Switches 

A doorbell switch is a great example of a Normally Open (NO) switch.  It normally does 
not allow current to flow unless it is pressed.  A Normally closed (NC) switch is the 
opposite - current can flow unless the switch is activated.  An NC switch may be more 
appropriate for alarms since cutting the wire would activate the alarm. 
  
The above switches are referred to as Single Pole Single Throw (SPST).  It is Single Pole 
because it controls only a single circuit.  Single Throw because it changes the status of 
a circuit but can only turn it on and off. 
  
Your switch is a Single Pole Double Throw.  We can use it to simulate either a NO or NC 
switch.  We will use the Common terminal and either the NO or NC terminal.  I 
supplied this because alarm systems use both types of switches.   
  
Common switches tend to make and break contact many times as they transition from 
one state to the other.  While this is not an issue at human reaction times, it can cause 
problems when a computer tries to take action on each change.  While this is a very 
specialized subject, the easiest way to debounce a switch is to add a delay after a 
change before taking more action. 
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Switches 

NO – Normally Open 

NC – Normally Closed 

SPDT – Single Pole Double Throw 

NC 
 
NO 
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Circuit #2  -  Add a Switch 
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Microprocessors and Microcontrollers  

Microprocessors are used in personal computers and servers.  They represent the 
Central Processing Unit of a computer and access RAM, disks, WiFi and other 
peripherals by reading or writing information.  The primary attribute of a 
microprocessor is speed.  The closest they can come to Physical Computing is to call 
the web page of a weather service.  They are used with operating systems. 
  
Microcontrollers are self-contained computer systems on an IC chip.  They contain a 
small amount of memory and generally operate at very slow speed compared to 
microcontrollers.  A primary attribute is the number of uncommitted pins which can 
be used to directly measure physical conditions often by connecting to a sensor.  
These conditions may be temperature, humidity, battery condition, accelerator 
pedals, intrusion sensors as well as hundreds more.  They generally do not run 
operating systems. 
 
Arduino and Wemos are Microcontroller Units (MCU). 
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Arduino Integrated Development 
Environment (IDE) 

The Arduino IDE is the application we use to compile programs and load them into 
Arduino and Wemos boards.  While there are several methods of moving a program, I 
like to save it as a text file, copy and paste it into a new page.  Other normal features like 
Save and Save As are available.  Unless you are familiar with C programming, I encourage 
you to do a Save As very often putting a number at the end of the file name.  It is very 
easy to insert or delete a single character which will cause errors and be very hard to 
find.  Being able to go back to a working program from five minutes ago can be 
wonderful. 
  
 The Arduino IDE is the application we use to compile programs and load them into 
Arduino and Wemos boards.  While there are several methods of moving a program, I 
like to save it as a text file, copy and paste it into a new page.  Other normal features like 
Save and Save As are available.  Unless you are familiar with C programming, I encourage 
you to do a Save As… very often putting a number at the end of the file name.  It is very 
easy to insert or delete a single character which will cause errors and be very hard to 
find.  Being able to go back to a working program from five minutes ago can be 
wonderful. 



Arduino IDE:    File / New 

void setup() { 
  // put your setup code here, to run once: 
} 
  
void loop() { 
  // put your main code here, to run repeatedly: 
} 
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Arduino IDE: 
File / Examples / 01 Basics / Blink 

void setup() { 
  pinMode(LED_BUILTIN, OUTPUT); 
} 
  
void loop() { 
  digitalWrite(LED_BUILTIN, HIGH);   
  delay(1000); 
  digitalWrite(LED_BUILTIN, LOW); 
  delay(1000);      
} 
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Circuit #3 
Blink an External LED 

From pin D4 of the Wemos, connect a resistor and LED 
in series to ground.  Note that this LED is out of sync 
with the builtin LED.  The builtin LED is active low and 
your circuit is active high.  Run the Blink program. 
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CIRCUIT  -  Monitor a Sensor  
and React to It    1/2 

You can leave the external LED connected for this experiment.  
Load program: 
http://pamplin.com/dms/wemos_alarm_class/print_change_
status_pin_8.txt 
 
Connect the Common lead of the switch to pin D8 of the 
Wemos.  Connect either NO or NC of the switch to 3V3. 
Activating the switch causes the LEDs to change.  This may 
seem similar to an early experiment.  The very big difference 
is that the switch here does not control the LED.  The Wemos 
monitors the status of the switch and takes the action of 
changing the LEDs.  The action here is very simple but could 
be very complex. 
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CIRCUIT  -  Monitor a Sensor  
and React to It    2/2 
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  state = digitalRead(D8); 

 

  if (state != old_state) { 

    delay(250);   //  debounce 

    i++; 

    Serial.print(i); 

    Serial.print("  "); 

    Serial.print("Switch pin is now: "); 

    if(state == HIGH) { 

      Serial.println("On");   

    } else { 

      Serial.println("Off"); 

    } 

    old_state = state; 

  } 

From:   http://pamplin.com/dms/wemos_alarm_class/print_change_status_pin_8.txt 

http://pamplin.com/dms/wemos_alarm_class/print_change_status_pin_8.txt
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WiFi and ThingSpeak Configurations 
Two sets of values are required to send a Tweet.  The sample programs are preconfigured 
to use the DMS WiFi and my ThingTweet and Twitter accounts.  The WiFi settings must be 
changed when you leave DMS.  If you have a ThingTweet API key, change it in class to 
avoid congestion with those who use my key.  I will regenerate my API key after class so 
you must acquire your own.  See the Appendix of this document for details. 
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//String API = "4MLQSYGO########";   //  bp16t 

String API = "29BF7Z47########";   //  bp17t 

              

  

// enter your ssid and password 

//const char* ssid = "2WIRE688"; 

//const char* password = "########"; 

const char* ssid = "DMS Member"; 

const char* password = "dms--109238"; 

  

// your message 

String tweet = "Hello_world_test_2345"; 



Control LED from Browser 

http://pamplin.com/dms/wemos_alarm_class/web_svr_led.txt 
 
This sketch will run a small web server on the Wemos.  When 
you turn it on, call up the Serial Monitor and note the IP 
address.  Put that address in a browser and you can turn on or 
off the LED.  Of course other devices  could be controlled as 
well. 
 
Accessing a network device in you LAN from outside is not 
allowed unless you configure your router for Port Forwarding or 
other procedures.  This is beyond the scope of this course.  
There are security considerations. 
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Check Status of Sensor from Browser 

http://pamplin.com/dms/wemos_alarm_class/web_svr_status_d8.txt 

 
This script also runs a small web server on the Wemos. 
When you turn it on, call up the Serial Monitor and 
note the IP address.  Put that address in a browser and 
you can check the status of a sensor. 
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Tweet Twice Test Sketch 

http://pamplin.com/dms/wemos_alarm_class/tweet_twice.txt 
 

This is a test program for sending tweets.   Previously, it 
would send a tweet, wait 45 seconds and send another.  
Last year I added random numbers to the tweet so they 
would not be recognized as duplicates.  This worked at the 
time but Twitter seems to have changed their policy and 
only the first one goes through. 
 
Update:  If I press the reset button, it will send another 
tweet.  Maybe ThingSpeak changed something in the 
protocol.  I’ll follow up on this. 
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Fade an LED Using PWM 
http://pamplin.com/dms/wemos_alarm_class/wemos_fade.txt 

 
We think of digital signals as being on or off which is 
correct.  A microcontroller feature is Pulse Width 
Modulation (PWM).  It outputs a signal of fixed 
frequency but the on period varies.  It is used to 
control servos. 
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Appendix  I  – Config PC   1/2 

Several preliminary steps are required. The first two must be completed 
before class starts to fully participate. Please try to do these before class but I 
will be in the classroom at 6:00 to help if needed. I am familiar with installing 
for Windows but cannot help much for Linux or MacOS. Its best to also 
complete the last two steps before class but you can share my accounts if 
needed. (My account is restricted to a couple of tweets per minute which can 
be a problem if shared by too many.) I will be changing my passwords after 
class so it’s good to use your own so your project will work when you get 
home. 
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Appendix I  –  Config PC   2/2 

1. Download and install Arduino IDE: 
https://www.arduino.cc/en/Main/Software 
 

2. 2. Install Wemos files: Windows: 
https://wiki.wemos.cc/tutorials:get_started:get_started_in_arduino  
MacOS: https://blog.rjdlee.com/getting-started-with-wemos-d1-on-mac-
osx/  
 

3. 3. Sign up for a free Twitter account if you do not have one 
https://twitter.com/ 
 

4. 4. Sign up for a free Thingspeak account and authenticate your Twitter 
account. This is the link between our WiFi and the Twitter servers. You 
only need to do the small “Setup ThingTweet” section and have the 
ThingTweet API Key available for your programs. 
http://community.thingspeak.com/tutorials/arduino/update-twitter-with-
thingtweet-and-arduino-ethernet-shield/ 
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Appendix II  -  Resources 

https://wiki.wemos.cc/products:d1:d1_mini 
 
 
http://embedded-lab.com/blog/esp8266-temperature-
humidity-logger-deep-sleep-enabled/ 
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