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e School: Michigan State University
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Life in Germany
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Difference between Germany and US

The convenience of
public transportation

The amount of
plantation in the city

The quality of food The people
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The Bioreactor PCB

What made up our Bioreactor control PCB?

1. Microcontroller: Atmel, arm-cortex-mO0O+

2. Communication ports e
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What does communicate means?
V\/h at can th e * The imparting or exchanging of information by speaking, writing, or

board do?

- What does communication means for us?

Communicate

using some other medium.

* Exchange digital information. i.e. OxFFAA, 000011110101
* In other words...use digital signals to talk to peripheral devices.

Some examples...
* Directly control peripheral devices. i.e. Step motor, pumps, sensors.
* Read data from peripheral devices and reacted accordingly.

* Allow user to read and write date through a council. For example:
PC




My job: Programming the bioreactor control PCB
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EDITING THE APl TO ADDED MORE ESTABLISH ALL COMMUNICATIONS TROUBLE SHOOTING FABRICATING PCB BOARDS AND
FUNCTIONALITIES IN DRIVERS INCLUDING USART, SPI, COMPONENT ATTACHMENT
12C, CAN...



Typical setup during a work day
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11 =#ifndef USART_STARTUP_h
12 | #define USART_STARTUP_h

/*Include necessary headers */
#include <commands_usart.h>
16 | #include <conf_rs48s.h>
#include <parsing_usart.h>

18 | #include <usart.h>

20 | #include <usart_process_command.h>

/*& USART - RS232_1 config setup */
struct usart_module usart_rs232_1_instance;

/*& USART - RS232_2 config setup */
struct usart_module usart_rs232_2_instance;

/* USART - FTDI config set up */
30 | struct usart_module usart_FTDI_instance;

1
32 | #define MAX_RX_BUFFER_LENGTH 15

/* USART - RS485 config set up */
struct usart_module rsd85_module;

#define MAX_REC_BUFFER_LENGTH 9
40 | #define MAX_TX_BUFFER_LENGTH 9
a1

~* Description
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volatile uint8_t rec_buffer[MAX_REC_BUFFER_LENGTH]; //! [Create

volatile uint8_t tx_buffer[MAX_TX_BUFFER_LENGTH]; /7! [Create
a5
47 |/* USART initialize function declaration */
48 | void conficure usart RS232 1(void)
1% 7o
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4 | volatile uint8_t rx_buffer[MAX_RX_BUFFER_LENGTH]; //! [Create a buffer for receiving data]

a buffer for receiving data]
a buffer for transmitting data]
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BioreactorControlPCB.PrPcb - Altiumn Designer (19:15)
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Typical setup during a work day
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Typical setup during a
work day

Attaching PCB Components
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