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Program your
GPIO pins

A guide to the user manual :) 



Say we have
this LED
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We can turn it
on by
connecting it
to the ground
and power
pins 
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But what if we
wanted to
turn it on and
off on
demand?
Using our
computers? 
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Thats when all
these pins
come in 
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Decide which
pin you want
to connect to
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Find its ID. The
ID for this pin
is PB0. This
will be useful
when we are
telling the
computer to
turn this pin
on. 
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Now connect
the LED. 
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Now we have
to program
the computer
to turn it on. 
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To program the pins, we have to do two things:

Tell the computer that we want the PB0 pin
to be an output pin 

1.
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To program the pins, we have to do two things:

Tell the computer that we want the PB0 pin
to be an output pin 

1.

Tell the computer we want PB0 to be on2.



This is the D1-H User manual 

https://cs107e.github.io/mango-public/workshop/docs/d1-h_user_manual_v1.0.pdf#page=1083


It’s a MASSIVE document 

https://cs107e.github.io/mango-public/workshop/docs/d1-h_user_manual_v1.0.pdf#page=1083


It’s a MASSIVE document 

https://cs107e.github.io/mango-public/workshop/docs/d1-h_user_manual_v1.0.pdf#page=1083


Today we are using only one section 

https://cs107e.github.io/mango-public/workshop/docs/d1-h_user_manual_v1.0.pdf#page=1083


Turn to this page

https://cs107e.github.io/mango-public/workshop/docs/d1-h_user_manual_v1.0.pdf#page=1083
https://cs107e.github.io/mango-public/workshop/docs/d1-h_user_manual_v1.0.pdf#page=1093


Or click on this image :) 

https://cs107e.github.io/mango-public/workshop/docs/d1-h_user_manual_v1.0.pdf#page=1083
https://cs107e.github.io/mango-public/workshop/docs/d1-h_user_manual_v1.0.pdf#page=1093


Confused? 



Let’s break it down!





This is the base address for the
GPIO module 



If all the GPIO pins were houses, this would
be the starting number of the houses



It looks like we are in the right place. Lets try
to find the specific address we want to write
to 



But wait, why are we writing to addresses? Recall
we have to:

Tell the computer that we want the PB0 pin
to be an output pin 

1.

Tell the computer we want PB0 to be on2.



But wait, why are we writing to addresses? Recall
we have to:
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But wait, why are we writing to addresses? Recall
we have to:

Tell the computer that we want the PB0 pin
to be an output pin 

1.

Tell the computer we want PB0 to be on2.



To ‘tell’ the computer anything, we have to just
put a message, a certain pattern of bits in the
right location in the computer’s memory. The
datasheet is telling us all the different locations in
the memory. 



This section contains information about the
addresses of the PB pins in memory 



Lets start with we step 1!
Tell the computer that we want the PB0 pin
to be an output pin 

1.

Tell the computer we want PB0 to be on2.



1. We can use the configure register to tell
the computer we want PB0 to be an output



The  4 bit number 0001 signifies output 



We need to put this number in the right
place for PB0 in the configure register 



2. We can use the data register to tell the
computer to turn that specific pin on



You will learn about the other registers later



Underneath are PC registers, which we dont
need to look since we did not choose to
connect to a PC pin.



Similarly if we had connected to a PD pin,
we could look down here, and so on. 





These are all offsets



You add the offset to the base address to
access the address that you need



Lets look at 0x2000030 and 0x2000034,
the two configure registers for the PB group



0x2000030

0x2000034



0x2000030

0x2000034

Here it is! Each box can store a 0 or a 1 bit



PB7

0x2000030

PB6 PB5 PB4 PB3 PB2 PB1 PB0

0x2000034

PB12 PB11 PB10 PB9 PB8

Here is how the space is allocated. 4 bits for
each pin. 
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0x2000034

PB12 PB11 PB10 PB9 PB8

Here is how the space is allocated. 4 bits for
each pin. This makes sense, Recall:
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PB6 PB5

0x2000034

Here is how the space is allocated. 4 bits for
each pin. This makes sense, Recall:



PB7

0x2000030

PB6 PB5 PB4 PB3 PB2 PB1 PB0

0x2000034

PB12 PB11 PB10 PB9 PB8

Since there are only 12 PB pins, some space
is unused



PB7

0x2000030

PB6 PB5 PB4 PB3 PB2 PB1 PB0

0x2000034

PB12 PB11 PB10 PB9 PB8

Because we want PB0 to be an output, we
can put that 0001 in the right place. 



PB7

0x2000030

PB6 PB5 PB4 PB3 PB2 PB1 PB0

0x2000034

PB12 PB11 PB10 PB9 PB8

Because we want PB0 to be an output, we
can put that 0001 in the right place.

0001



PB7

0x2000030

PB6 PB5 PB4 PB3 PB2 PB1 PB0

0x2000034

PB12 PB11 PB10 PB9 PB8

Here it is!

0001



PB7

0x2000030

PB6 PB5 PB4 PB3 PB2 PB1 PB0

0x2000034

PB12 PB11 PB10 PB9 PB8

If we had picked PB3, we would have done
this

0001 000000000000



Now we know how to do step 1!
Tell the computer that we want the PB0 pin
to be an output pin 

1.

Tell the computer we want PB0 to be on2.



Lets do step 2:
Tell the computer that we want the PB0 pin
to be an output pin 

1.

Tell the computer we want PB0 to be on2.



2. We can use the data register to tell the
computer to turn that specific pin on



Add the offset to the base address, to go to
the data register



Lets go to 0x02000040



0x2000040

Space is allocated a bit differently here



0x2000040

We only need one bit to say whether the pin
needs to be on or off



0x2000040

So we only use these 13 bits for the 12 PB
pins



0x2000040

Lets take a closer look 

PB0PB1PB2PB3PB4PB5PB6PB7PB8PB9PB10PB11PB12



0x2000040

One bit for each pin!

PB0PB1PB2PB3PB4PB5PB6PB7PB8PB9PB10PB11PB12



0x2000040

Just add 1 to the location at PB0!

PB0PB1PB2PB3PB4PB5PB6PB7PB8PB9PB10PB11PB12



0x2000040

Just add 1 to the location at PB0!

PB0PB1PB2PB3PB4PB5PB6PB7PB8PB9PB10PB11PB12

1



And we are
done!
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Now you
understand
how to use the
datasheet to
program GPIO
pins! 
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