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Serial and Parallel Communication

What devices in the computer uses serial/parallel
communication ?

How do you define whether the communication
between devices is called

o Serial ? Parallel ?
Most important is that it relates to time...
Let's take an example ...

1. Google “two-time” ... Chinese Phrase is...
Serial ? Parallel ? At the same time ?
2. Eat, Vomit ? ...

Serial ? Parallel ? At the same time ?



Inter-integrated Circuit (I°C)

12C is an interface invented by Philips that used as a communication
protocol between microcontroller to its peripherals.

Common bus speed is 100kbits/s ) ) (mji

Most recent is I12C can work up to 5Mbits/s Jw\I'L 5‘7

The main point of I12C is to use 2-wire for communication, as a result, it
sometimes called 2-wire interface, the 2 wires are

2 SCL-Clock —) \wift
o SDA - Data =) (Wt ) (ommu f\?m/k\m
Use to synchronize all data transfers over the 12C bus.
o Both SCL and SDA lines are "open drain" drivers.
As you can see, data is sending bit by bit via SDA, it is a serial
communication.
There is another serial interface called SPI which use 4-wire in total.



Inter-integrated Circuit (I°C)

= Typical Connection

AVcc
I°C Bus Pullup Resistor
\\\\\ o —
\ \\
\ -
Master Slave 1 Slave 2 Slave 3 Slave 4 Slave n
10K 10K
SDA SCL SDA SCL SDA SCL SDA SCL SDA SCL SDA SCL
SDA<— 4 : : : : : -
SCL = L 4 & & 4 L 4 L 4 *—p

Typical I°C Device Connection




Inter-integrated Circuit (I°C)

The architecture includes

o Master device
Initiates a transaction on the 12C bus @V‘{ﬂl of| \Lm‘”:(j
Controls the clock signal

Possible to have multiple masters, but most system designs have
only one.

o Slave devices wt Mam"’j@ the
Addressed by the master device //] fannd ‘E"W/
o Both masters and slaves can receive and transmit data bytes.

Full specification can be found in Canvas.
a THE 12C-BUS SPECIFICATION VERSION 2.1 JANUARY 2000



Inter-integrated Circuit (I°C)

A“r{& will tmlj MM{V’

= Bit Transfer i gwr‘p[;L when clocde T in L‘:o)h Fefe

o /7 :X: \

|

| data line | change |

| stable; | ofdata |

| data valid | allowed | MBC621

Figure from THE | 2C-BUS SPECIFICATION VERSION 2.1 JANUARY 2000 document order number 9398 393 40011 by
Philips Semiconductors




Inter-integrated Circuit (I°C)

= Start and Stop Condition

I |

SDA --_Er_\ : / o \ ir/_g_-- SDA

el e

START condition STOP condition MBCE2

SCL

Figure from THE | 2C-BUS SPECIFICATION VERSION 2.1 JANUARY 2000 document order number 9398 393 40011 by

Philips Semiconductors




Inter-integrated Circuit (I°C)

= Data Transfer

Lo N L L pl
1 |
SDA | |
| - - |
| | msB acknowledgement acknowledgement | Sr
| | signal from slave signal from receiver | |
| | byte complete, | |
| | interrupt within slave | |
clock line held low while
| | interrupts are serviced | |
sot || l I
or 1 2 - 7 8 9 1 2 3-8 9 or
|— s J ACK ACK P J
START or STOP or
repeated START repeated START
condition condition

Figure from THE | 2C-BUS SPECIFICATION VERSION 2.1 JANUARY 2000 document order number 9398 393 40011 by
Philips Semiconductors




Inter-integrated Circuit (I°C)

= A Complete Data Transfer

1S 1 P
2| I | | | | I || I | |
START ADDRESS RW  ACK DATA ACK DATA ACK STOP
condition condition

Figure from THE | 2C-BUS SPECIFICATION VERSION 2.1 JANUARY 2000 document order number 9398 393 40011 by

Philips Semiconductors
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Inter-integrated Circuit (I°C)

= A Complete Data Transfer

'S 1 P
L] I | | | | I || J | |
START ADDRESS RW  ACK DATA ACK DATA ACK STOP
condition condition

Figure from THE | 2C-BUS SPECIFICATION VERSION 2.1 JANUARY 2000 document order number 9398 393 40011 by
Philips Semiconductors




I°C in STM32

= In the STM32F103, there are two 12C Interfaces.

ICKUP Intermac
CKas AF_| AHB2 | AHB2 BT
APB2 | APB1 4—’ {S—> 4 channels, ETR as AF
H2AF— > I , <_ TIM3 <=="> 4 channels, ETR as AF
N
PA[15:0]<{——>> GPIO port A § TIM4 4 channels, ETR as AF
©
PB[15:0] GPIO port B 2[<—> TIMS 4 channels as AF
N
PCi5:0) <==>| GPIO port C l< _ "g USART2 £ 1 CTe, FITS,
r N
PD[15:0] <—=>| GPIO port D l<‘,:1> z == usarTa RX, TX, CTS,RTS,
I o = CK as AF
PE[15:0] GPIO port E 5 e|<=y" varta RX.TXasAF
"
PF[15:0] GPIO portF [ % UARTS  [Kp> RX.TXasAF
£
PG[15:0] GPIO port G ’< — = MOSI/SD, MISO
- 8 SPI2/1252 K> SCKICK, MCK, NSS/WS as AF
<

spPi3/ 1283 K> MO O ssWs as AF

12c1 K> SCL, SDA, SMBA as AF

3 3

4 channels
3 compl. channels ﬁ
BKIN, ETR as AF
4 channels
3 compl. channels <7 <:> =
BKIN, ETR as AF
mosimiso, < st < SRAM 5128 | 12C2 SCL, SDA, SMBA as AF
SCK, NSS as AF
RX, TX, CTS, ART1 m bxCAN device
' F USB2.0FS USBDM/CAN_RX
amn canend o device
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12C in STM32

= The block diagram of each interface.

| Data register I

£92
Data . h
SDA Lle—  control 4—| Data shift register

Comparator PEC calculation
Own address register
Dual address register
Clock PEC regist
SCL [j«—> control register
5
Clock control
Register (CCR)
Control registers R
(CR1&CR2) g
Control
Status registers " logic
(SR1&SR2) «

SMBA [« >
I 7

Interrupts DMA requests & ACK




i\/\«/l nh~(’ U(/(

iy e
12C in STM32 12009 7 WWWJ»S

= One of the interface 12C2 is mapped to PB.10
and PB.11

Table 5. High-density STM32F103xx pin definitions (continued)

Pins Alternate functions®

Main
function®

Pin nhame vS_
e (after reset) Default Remap

BGA144
BGA100
WLCSP64
LQFP64
LQFP100
LQFP144
1/0 Level®

FSMC_D12 TIM1_BKIN
I2C2_SCL/USART3_TX® |  TIM2_CH3
I2C2_SDA/USART3_RX®)|  TIM2_CH4

=
@©
T
N
»
D
@©
I
_|
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12C in MINI-V3

= In MINI-V3 development board, Locate PB.10 and PB.11

[2C1/2-USART2/3

JP5  6X2P_SMD

PBE [ 1o 1022 ] FB7
PB5S D__B 103 04 4__<:] PAS
PA2 D——S 105 106 6__<:] PAll

107 108 8__<:| PAL2
109 1010 L—G URXD
1011 1012 EE——] UTID

URXD UTXD for ESP8266
PB10: USART3_TXD
PB11: USART3_RXD

BY DEFAULT ¢ 10 11 12 CONNECTED BY JUMPERS
ys (y owlk ysd 00, guiod

pord fov W e S



I°C in MINI-V3

Remove the Jumpers to access PB.10 and PB.11

211 urx|s

187 & & A\

ﬂ)
N <
zs A
< =
S 3
|
~N
N Y
~ )
Q O
N N
~ by

SCLPB.10 SDA PB.11
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HMC5883L. IC Module GY273

= HMCS5883L is a digital 3-Axis Digital Compass IC

. q_I ‘”* ‘

HMC5883L
_ W H

W
-

‘ .
o
> Lo}
M‘-\iiu n
.
B %fﬂ&!

HHC58&3L i (@)

> ¥ w
K L] -
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HMC5883L. IC Module GY273

= HMC5883L back side

:')\ﬁ,m
T
M MU'/%W .
TWS [ab



‘ ILABG6 Connection

18



‘ Connection to STM32

= You can consider the connection of module like this

STM32

PB.11

PB.10

SDA

HMC5883L

Slave 1

SDA SCL

:

SCL =

19



‘ Connecting different 12C devices

= Please note that you can connect more devices like this

-

~

STM32 HMC5883L

Slave 1 Slave 2 Slave 3 Slave 4

SDA SCL SDA SCL SDA SCL SDA SCL
PB.11 ] SDA - l l l l
PB.10] scL = E - @ s ° /

ow T+ nd o (Mo fo ONLY Clave 4 a opectie,
HUE\Z{ 0{ f}xﬁn/lﬂf/f:’b- T ? /)



J/,n *(’W’U’o}/ok, hov ches S{m3Y fnow which qave i{ 3 wn',bﬁ Ho -
How to communicate ?
Let’s think about if the Master wants to write a

byte to one device, what information should the
Master gives out ?

21



Device/Slave Address

Each device communicating with I2C should have a
device/slave address, so that to know who is talking to.

|

b

Lo

| |

0T 0T | |

8 9 1-7 8 9 1-7 8 9 b
| |

| |

P
TR TR g

RW  ACK DATA ACK DATA ACK STOP
condition

I I
| |
o i
STAR ADDRESS
conditiol

From specification, this address should be 7-bit

22



‘ Device/Slave Address

= Below shows the /slave address of the

HMC5883L
o HMC5883L—0x1ES  Shifted Left one bit = 0x3C

= Note: Sometimes datasheets will present in a
shifted left function (it actually depends on the code,
you should pay attention on this)

23



‘ Write Timing Diagram

= In order to write a byte to an I°C device, you need to do the
following steps.

/_L /fl\‘:w 0““"‘”\%6 e -\/\ /[_/

SINGLE-BYTE WRITE

MASTER I[START SLAVE ADDRESS + WRITE REGISTER ADDRESS DATA STOP

SLAVE || ACK ACK ACK
Step 1 Step 2 Step 3 Step 4 Step 6

The shaded areas represent when the device is listening

'aroasf of an‘{.'ﬁ | L,»]ﬂ,

24



Write function in I2C

Steps for a typical I12C Write function
Send a start sequence

Send the |12C address of the slave with the R/W bit low
(even address)

Send the internal register number you want to write to
Send the data byte
[Optionally, send any further data bytes]
Send the stop sequence.
Note: Actually, you need to check the status after each step.

25



Read Timing Diagram

= In order to read a byte form an I1°C device, you need to do
the following steps. [

;TSG:EE—BYS.I:I'EA';iAD SLAVE ADDRESS + WRITE REGISTER ADDRESS STAR SLAVE ADDRESS + READ NACK STOPI

SLAVE ACK ack|] ack | DATA |

Step 1 Step 2 Step3 Step4 Step5 Step 7

The shaded areas represent when the device is listening

26



Read function in I2C

A typical read function by I°C as follows

Send a start sequence

Send the read address with the R/W bit low (even address)
Send the lower read address

Send a start sequence again (repeated start)

Send the read address with the R/W bit high (odd address)
Read data byte

Send the stop sequence.

Note: Actually, you need to check the status after each step.

27



Configuration of I12C in CubeMX

In this LAB, we need to use the LCD to display the value.

Please refer to the Tutorial for CubeMX and Tutorial for
LAB3 to create a project that allows you to use the LCD
Display.

Or you may start your LAB6 by using the LAB3 as a starting
point.

28



‘ Configuration of I12C2 in CubeMX

m STM32CubeMX LABG.ioc™: STM32F103VETx

= . .
STM32 r’ File Window Help
CubeMX
: You can
Clock Configuration then
Additional Software Generate
12C2 Mode and Configuration th
e
Categories P . t
rojec
System Core > 12c ‘IZC l e ‘ Template
Analog > I2C
Timers >
Connectivity v
Configuration
CAN Reset Configuration
12C2
C © Parameter Settings
Configure the below parameters |
inllal

SPI1 Q : L]

SPI2 ~ Master Features

SPI3 12C Speed Mode Standard Mode Keep defaUIt

UART4 12C Clock Speed (Hz) 100000 Setting and

UART5S v Slave Features

USART1 Clock No Stretch Mode Disabled nOte that the

USART2 Primary Address Length selection 7-bit <€ Primary

USART3 Dual Address Acknowledged Disabled Add L th

uUSB Primary slave address 0 ress eng

\ General Call address detection Disabled is 7-bit

Multimedia >

29



‘ Set Clock

= You will go to this screen, first we need to set the clock, Expand System
Core

- o X
s @ File Window Help © oy x L&y
CubeMX e

Clock Configurat
Additional Software

[ STM32CubeMX Untitled: STM32F103VETx

System Core >
Analog >
Timers >
Connectivity >
Multimedia >
Computing >
Middleware >

@ oI a & 4 Q| |
MCUs Selection

[T see | e | W | Packese | RewrdPeiphents

STM32F1 STM32F103 STM32F103VEHX LFBGA100 None
— STM32F1 STM32F103 STM32F103VETx LQFP100 None

30



‘ Change Clock to Crystal

= Click RCC, enable the High Speed Clock and Low Speed Clock to

o Crystal/Creamic Resonator
File Window Help © oy x ;7

Pinout & Configuration Clock Configuration Project Manager
Additional Software v Pinout

[ STM32CubeMX Untited STM3ZF103VETC

Q ~ RCC Mode and Configuration ystem view
Czteg ies. - :
System Core w High Speed Clock (HSE) [Crystal/Ceramic Resonator v]
- Low Speed Clock (LSE) [Crystal/Ceramic Resonator ]
DMA [ Macter Clock Outout
GPIO
IWDG

([ E——

WWDG

Analog >
Timers >

Connectiity >

Multimedia >

Computing > GPIO Settings:
Middleware > Search Signals

[Feacnorn ] ] Show only Modified Pins
| Pin Name [ Signal on Pin GPIO mode |GPIO Pullu. User Label | Modified
na na nfa 5]

0SC_IN RCC_OSC_IN nfa

0SC_OUT  RCC_OSC_.. n/a na a na o
PC14-0SC3... RCC_OSC3... n/a wa a wa o
PC15-0SC3... RCC_OSC3... n/a nla na nla a

o ol V]

2 Select Pins from table to configure them. Multiple selection is Allowed.

N S R A S Raqured Porpreas

STM32F1 STM32F103 STM32F103VEHX LFBGA100 None
©STM32F1 STM32F103 STM32F103VETx LQFP100 None




‘ Clock Contiguration

= Go to Clock Configuration

[ STM32CubeMX Untitled": STM32F 103VETX

v HoY x &7
GENERATE CODE
Clock Configuration

Untitied - Clock Configuration

32



‘ Clock Contiguration

RTC Clock Mux > To 1252 (MHz)
_RTC

O » To 1253 (MHz)
® _E To RTC (KHz)
—— I: To FSMC (A
(@) —>|:|TD SDIO (MHz)
»| To IWDG (KHz)
Choose DLLCLK HCLK to AHB bus, core,

meamory and NMA (MH7)
=|| To FLITFCLK (MHz)
System Clock M

Input frequency

LSE
LSIRC

KHz

To Cortex System timer (MHz)

HSI RC
w1 —i 72 IFCLK(MH:)
SYECLK (MHz)|  AHE Prescaler cuk ) | APE1 Prescale
HeE | e} _{ 72 |.<.> 1~ | 72 e[ 12 ~ ——»Ewm peripheral clocks (MHz)

72 MHz max

[ ——

Choose HSE < APB1 /2
(PLL Source Nix \ﬂ APB2 Prescaler

USB Prescaler
=] T
Input fraquency 5 ’|—|—> To USB (MHz)
ADC Prescaler
s ’:lfowcu_]
418 MHz

) PLLMul X9 [ e woms

APB2 peripheral clocks (MHz)

APB2 timer clocks (MHz)

WMCO source Mux

(@)

O

MHz) MCO

20 et

(®)

®




‘ Communicate with Debugger

= Go to Pinout & Configuration, in SYS, Choose Serial Wire for Debug

[ STM32CubeMX Untitled": STM32F103VETx - 8 X
STM3: File Window Hel S n k L
CubeMX B ( oy >/4
GENERATE CODE

Clock Configuration Project Manager Tools

Additional Software

SYS Mode and Configuration

va

System Core Debug|Serial Wire

DMA Timebase Source [SysTick
GPIO
woG
Nvic

SYS
WWDG
Analog

Timers

Warning: This IP has no parameters to be configured.
Multimedia > STM32F103VETX

Computing

Middieware >

Q Y

MCUs Selection | "ty
e .  F - R S Regire Pergroras
STM32F1 STM32F103 STM32F103VEHx LFBGA100 None

T STy e a0 oo




I2C Initialization

After code generation, in main.c you will notice
that there is a I12C interface

I2C HandleTypeDef hi2c2;

The STM32 will perform the necessary timing
for shifting out and shifting in the bits by using
the 12C HAL library functions.

35



CubeMX BUG on I“C

There is a well-known BUG on CubeMX created project
templates that using 12C functions.

Basically, it is because the clock initialization.
It should be easy to ask your best friend for solution.
But, what | want to say here is ...

CubeMX only helps on creating the project templates and
perform initializations.

However, if things are not working as expected =

It would still be ~ ~ who find out the problem and

L
solve it = ‘ -
"

-~

36



CubeMX BUG on I“C

You can refer to the 2 links (suggestions) below

http://www.programmersought.com/article/1434906261/;jsessionid=0C43BB
39CA543A816A14EA5B4B0C004C

http://www.sonsivri.to/forum/index.php?topic=62967.0

Hint: You might need to modify the file

stm32flxx hal msp.c

37



/**

*

[°C HAL Functions available to you

In I°C HAL Library, there is a Mem_Read function

HAL StatusTypeDef HAL I2C Mem Read(I2C HandleTypeDef *hi2c, uintlé6 t
DevAddress, uintl6 t MemAddress, uintl6 t MemAddSize, uint8 t *pData,
uintl6é t Size, uint32 t Timeout)

@brief Read an amount of data in blocking mode from a specific memory address
@param hi2c Pointer to a I2C HandleTypeDef structure that contains

ied I2C.
The device 7 bits address value

the configuration information for the

@param DevAddress Target device address:
(¢ in datasheet must be shifted to the left before calling the interface
@param MemAddress Internal memory address

@param MemAddSize Size of internal memory address

@param pData Pointer to data buffer OY l E UJ"-"/"’ U\)O\/’Q
@param Size Amount of data to be sent

@param Timeout Timeout duration

@retval HAL status

/

38



[°C HAL Functions available to you

= In I°C HAL Library, there is a Mem_Write function

HAL StatusTypeDef HAL I2C Mem Write (I2C HandleTypeDef *hiZ2c, uintl6 t
DevAddress, uintl6 t MemAddress, uintl6 t MemAddSize, uint8 t *pData,
uintl6é t Size, uint32 t Timeout)
/**
* @brief Write an amount of data in blocking mode to a specific memory address
* @param hi2c Pointer to a I2C HandleTypeDef structure that contains

* the configuration information for the specified I2C.

* @param DevAddress Target device address: J/he device 7 bits address value
* C 1in datasheet must be shifted to the left before calling the interface

* @param MemAddress Internal memory address

* @param MemAddSize Size of internal memory address

* @param pData Pointer to data buffer OY l E UJO-V\/_l, U\_)Ol/fq
* @param Size Amount of data to be sent

* @param Timeout Timeout duration

* @retval HAL status

*/

39



[°C HAL Functions available to you

Example

If you want to read one byte stored in address 0x6C at HMC5883L
(DevAddress is Ox1E), using 12C2

HAL I2C Mem Read(&hi2c2,0x1E<<1,0x6C,1,s&data,1,100);

where data is a uint8 t variable.

So, if you want to read one byte stored in address 0x00 at HMC5883L,
what should you write ?

40



[°C HAL Functions available to you
dui &
Example 7 o ddr s

If you want to write one byte (say, OxFF) to address 0x30 on
HMC5883L (DevAddress is 0x1E), using 12C2

HAL I2C Mem Write(&hi2c2,0x1E<<1,0x30,1,&data,1,100);
where uint8 t data = Oxff

So, if you want to write one byte (say O0xAB) to address 0x20 on
HMC5883L, what should you write ?

41



LLABG — Task 1

In this LAB, you are required to get the information from
the Digital Compass and display the information on the
LCD Screen. 0 — 359 degree. Below is just an example
you can display even more information pmggr=

R n g lie 8 33

As it is the last LAB, you need to think how to fill the code
in the while(1) loop to complete the task.

42



HMC5883L. — On-chip Registers

HMC5883L is controlled and configured via a number of
on-chip registers. The table below lists the registers and
their access. All address locations are 8 bits.

Address Location | Name Access

00 Configuration Register A Read/Write
01 Configuration Register B Read/Write
02 Mode Register Read/Write
03 Data Output X MSB Register Read

04 Data Output X LSB Register Read

05 Data Output Z MSB Register Read

06 Data Output Z LSB Register Read

07 Data Output Y MSB Register Read

08 Data Output Y LSB Register Read

09 Status Register Read

10 Identification Register A Read

11 Identification Register B Read

12 Identification Register C Read




HMC58831. — Initialization

The initialization for the HMC is written on page 18 of the

datasheet, using single measurement mode.

Write CRA (00) — send|0x3C (8-average, 15 Hz default or any other rate,
normal measurement)

Write CRB (01) — send|0x3C (Gain=5, or any other desired gain)

e N

DevAddress MemAddress Data
It can be achleved\ \
HAL I2C Mem Write (&hi2c2 fHMC5883L Addr<<l), 1,lsCrA)1,100);
HAL I2C Mem Write (&hi2c2 HMC5883L Addr<<l), 1,IkCRBJ1,100);

where
HMC5883L Addr = 0x1E; uint8 t CRA = 0x70; uint8 t CRB = 0xAO0;

44



HMC53883L — Getting Data

For each measurement query:

1. Write Mode (02) — send 0x3C 0x02 0x01
Write the Mode Register (02) with value 01.

2. Wait 6 ms or monitor status register or DRDY hardware interrupt pin
3. Read X, Z, Y values from registers

a. Convert three 16-bit 2’s compliment hex values to decimal values
and assign to X, Z, Y respectively.

45



HMC5883L - X, Y, Z

Refer to Page 15, 16 of the Datasheet, X, Y, Z are three
values stored in 6 registers namely

a2 X— (MSB) DXRA (LSB) DXRB

2 Y- (MSB)DYRA (LSB)DYRB

a Z-(MSB)DZRA (LSB) DZRB

The value stored in the corresponding registers is a 16-bit
value in 2’s complement form, whose range is 0xF800 to
OxO7FF.

Actually, you need X and Y values only.

46



HMC5883L — X, Y

Arrow indicates direction of magnetic field that generates a positive output reading in
Normal Measurement configuration.

(=] SDA
(o] DRDY

N e
(o | vDDIO

L
scL [ y [OZ] seTc
VDo 2] > [G1] GND
NC  [3] , [io] C1
st [ X [s] GND

NC

NC [T]
NG [=]
ol B
SETP (=]

TOP VIEW (looking through)
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Presenting the output

Things to consider

You got X and Y, how to get an angle out of them ?
o Which trigonometry function you need ? - Refer to math.h

o Remember that values of X and Y are signed. How does it relates to
the angle ?

o You need to pay attention to the data type for the variables, it might
help you in simplifying your calculation.

Once you got the angle, how can you use the LCD functions
you developed before to display your result to LCD ?

48



ILABG — Task 2

In order to let you familiar with the board.

| want you to display the last digit using a 7-segment LED
externally. (e.g. if LCD is displaying 236, the 7-segment LED
should display 6)

You will be given a Common Anode 7-segment LED

Common Anode

[} f Vee a a
1 il Il 1 Il

4] j
J ¥
p a i
f b
b o
& &
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ILABG6 — Task 2 Connection

The connection of the 7-segment LED will depends on your student ID.

Example, if your student ID is 21234567, you need to check accordingly
to the Pin Set below.

Pin Set | Actual Pin | Default Function of the pin on
Number 100pin STM32F103VET6
on STM32

A 67 PA8

B 56 PD9

C 45 PE14

D 34 PC5

E 23 PAO

F 12 OSC_IN

G 21 VREF+

50



ILABG — Task 2

Differs from LAB2, as this LAB we used the LCD and I°C,
some pins that originally available for you might not be
available now.

You are strongly suggested to check the datasheets and the
schematics available on Canvas.

You are **REQUIRED** to check all the pins as shown on
next page.

Please note that the student ID 21234567 as an example,
you are **REQUIRED** to use your student ID for Task 2.

51



ILABG6 — Task 2 Connection

Pin

Actual

Default

I/0

Alternate Functions

Function on the MINI

Can use for 7-

Set | Pin Function of function ? V3 Development segment LED ?

Number | the pin on Board

on 100pin

STM32 STM32F103V

ET6

A 67 PA8 Yes
B |56 PD9 Yes Oﬂ PCIC- pSCIY-0uT ,
c |45 PE14 Yes Lf 0 I) £9 \/
D |34 PC5 Yes g L‘L fB[Q
E |23 PAO Yes é ; P Cg l/
F |12 0SC_IN No O é VAT
G 21 VREF+ No

VREF -

)OEK%O Ol(

52
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ILABG6 — Task 2 Connection

Pin | Actual Default I/0 Alternate Functions Function on the MINI | Can use for 7-
Set | Pin Function of Function V3 Development segment LED ?
Number | the pin on Board
on 100pin
STM32 STM32F103V
ET6
A 67 PA8 Yes USART1_CK/ Speaker Yes, if we remove the
TIM1_CH1(8)/MCO jumper for the
Speaker
No, if we do not
remove the jumper
B 56 PD9 Yes FSMC_D14 LCD Data bus 14 No, as this LAB used
LCD
C 45 PE14 Yes FSMC_D11 LCD Data bus 11 No, as this LAB used
LCD
D 34 PC5 Yes ADC12_IN15 ADC12_IN15 Yes, as this LAB not
Camera FIFO RCLK | used ADC and
Camera
E 23 PAO Yes WKUP/USART2_CTS(8) K1 on the No, as there is no
ADC123_INO Development Board external connector for
TIM2_CH1_ETR PAO on the
TIM5_CH1/TIM8_ETR Development Board
F 12 OSC_IN No
G 21 VREF+ No
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ILABG6 — Task 2 Connection

For example, if the student ID is 21234567, refer to the last page, | can
only use pin set D.

Pin | Actual Default 110 Alternate Functions | Function on the Can use for 7-segment
Set | Pin Function of function ? MINI V3 LED ?

Number | the pin on Development Board

on 100pin

STM32 STM32F103V
ET6

D 34 PC5 Yes ADC12_IN15 ADC12_IN15 Yes, as this LAB not used
Camera FIFO RCLK | ADC and Camera

You are "*REQUIRED** to use *ALL* the pin sets available according to
your student ID to connect to the 7-segment LED.

Other then the pin sets required, you are then free to choose the unused
I/O pins of STM32 to connect to the 7-segment.

You are **REQUIRED** to show to the TA, together with your student ID
1. The filled table on your LAB Sheet
2. Your corresponding program and hardware
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LLABG6 — Task 2 Procedure

Basically you need to control the 7 pins on and off.

However, you need to build your own decoding table. (i.e.
how to display 1, 2, 3,4 ... 0)

Please connect the V, of the 7-segment to 3.3V with a
resistor.

Enjoy ©
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