DDDDDDDD

[m)
DDDDDDDD

EXTENSION BOARD

TECHNICAL INFORMATIC LABORATORY

sap/v1.0



EXTENSION BOARD

sap/v1.0

oooooood
oooodooo

TABLE OF CONTENT

1 OVERVIEW ...ttt et e e e et 1
11 FUNCHONAITIES ... e e e e e 1
2 BOARD CONNECTIONS. ... ittt e et e e e e e e e e e e e e 1
2.1 The Doard CONNECLIONS ........cciiiiiiiiiiei et e e e e e e e e e 2
211 ARDUINO CONNECLIONS .....ceiiiiiiiiiie ettt ettt sttt e s e e e nnbae e e e aneee 2
2.1.2 KEYDOAIT USAGE. ..ceiiiiiiiiiiiee ittt ettt e e e e e e et bbb e e e e e e e e e anbnaeeaaaaeaan 3
2.1.3 UART USBQE . iiiiiiiitiie ettt sttt e e ettt s s e e e e et et e e e e e e e e et r e e e e e e e aebaaanneeeeeeeanes 3
214 00 ES T 7= o PR 3
2.15 LEDS USAQGE ... eetteeieeie ettt ettt ettt e e e e e st e e e e e e n e e e e a e a e e e 3

3 SCHEMATICS .ttt e et et a e e e e et e e e 4
3.1 ATAUINO UNO .ttt e e e e e ettt e e e e e e e bbbt et e e e e e e e annbb b eeeeeeas 4
3.2 LEDS @nd DUIONS ..ot 4
3.3 HES-S0 26 PiN MEZZANINE .......uiiiiiiiiiiee ettt e e e e e e e 5
Bid U AR T i r e 5
3.5 KEYDOAIT ... 6
4 EXISTING SOFTWARE ..ottt 6
5 GENERAL REMARKS ...ttt e e 6
51 OPENEA QUESTIONS ...ttt e e e e e e r e e e e e e s e bbb e e e e e e e e e anes 6
01



EXTENSION BOARD

oooooood
oooodooo

EXTENSION BOARD

1 OVERVIEW

1.1 Functionalities

The board used in the laboratory (STM32F746G-DISCO board) offers the ability to plug
an ARDUINO module on it. This extension is used to offer more functionality to the labora-

tory.
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Figure 1: The “Arduino” Extension board

This document intends to explain in details the functionalities of this board.

2 BOARD CONNECTIONS

To have the ability for the user to drive the module totally custom without using any library,
the following part describe the connections of this board to the “Arduino” connectors.
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2.1 The board connections

2.1.1 ARDUINO connections
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TOPLEFT | Signal name igrl\]/lnsj;z’: Board usage H?nsezgaﬁ?n%m
(pin nr)
SCL PB8 - 6
SDA PB9 - 8
4 GND GND GND 10:;%;‘;:;318
5 SCK PI1 KB_CLOCK 3
6 MISO PB14 KB_MISO 1
7 MOSI PB15 KB_MOSI 2
8 LD 2 PAS8 LED 2 -
9 LD_O PA15 LED O -
10 BTN _O P12 BUTTON_O 7
BOTLEFT | Signhal name igmffgrgf Board usage Hrenseigaﬁ?np)eln
(pin nr)
1 BTN_1 PI3 BUTTON_1 9
2 LD 1 PH6 LED 1 -
3 nSS_KB PIO KB_CS -
4 BTN _2 PG7 BUTTON_ 2 11
5 LD_3 PB4 LED_3 -
6 BTN_3 PG6 BUTTON_3 -
7 X PC6 UART_TX -
8 RX PC7 UART_RX -
TOPRIGHT | Signal name igmffgrgf Board usage Hrenseigaﬁ?np)eln
(pin nr)
1 - - - -
2 - - - -
3 RESET IRST RTS_BTN -
4 3V3 VCC 3.3V VCC 3.3V 26
5 5V 5V KB_PWR -
6,7 GND GND GND 10,12,14,16,18,
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20,22,24
8 - - - -
BOTRIGHT | Signal name fggﬂfﬂﬁf Board usage H?niepiiz:az?;g ’

1 ADC3_INO PAO = 17
2 ADC3_IN8 PF10 - 19
3 PF9 PF9 - 5
4 nINT_KB PF8 KB_INT -

5 nINT_OUT PF7 = 13
6 nSS_OUT PF6 - 4

Table 1 PIO connector

2.1.2 Keyboard usage

The keyboard has to be read through the SPI interface (KB_CLOCK, KB_MISO, KB_CS).
The SPI mode 2 has to be used. The signal KB_INT is active low and is asserted when a
new key has been pressed on the keyboard. This signal is released when the keyboard is
read. The read value is the ASCII code of the pressed key.

2.1.3 UART usage

The USART connections (RX, TX) are just connected to the SUB-D 9 connector to the
pins 2 (RX) and 3 (TX). The pin 5 of the SUB-D connector is the ground. If you want to
connect this board to a PC, a NULL MODEM adapter is required.

2.1.4 Buttons usage

The buttons on the board are active low. Caution, no pullup is placed on the board.

2.1.5 LEDs usage

The LEDs on the board are active high. A current limiter resistor is placed in serial with
each LED. Normally, they have to be driven with a supply of 3.3 volt but a 5V supply is
acceptable.
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3 SCHEMATICS

3.1 Arduino uno

Arduino Uno connector

300-24-999 VI SV 300-24-999
BID o A e BIC
NC. % :E PBS 5CL ﬁg'l_ EE_]_:L
IOREF [—piax PBY spa 532 SIL
RESET = +——0 - ARFF =%
T pag P P34
3V3 . : GND
Vi pas P35 5CK
sy 2 P11 1013
. P46 s MISO
GND [ = PBI4 | 1012
: P47 RESET = P37 MOSI
GND pis Gip  BIS | IOl 155 LD 2
VIN PAS | 1010 ' -
_ PAIS | 109 32 Ll
Ardwino UNO Socket Ry ks o8 P10 BIN_0
— Arduine UNO Socket[Rev3
GND |
GND
300-24-999 300-24-999
BIB BlA
PAD A0 ADC3_IND 3 o7 |- BL1 BTN_1
g " ADC3_IN8 el 06 P12 1D 1
PF9 § 513 55 KB
EED L aINT_KB ) 105 514 BTN 2
PF3 A3 At PG7 104 - NE
PF7 a4 EINTOUT PB4 jo3 [EL3 LD 3
n55_OUT PLG BTN_3
PF§ A5 _ PGS 102 2 Lk
_ PCE o1 |-EL] =
Arduino UNO Socket Revd BCT 100 PlE 8.4
Arduine UNO Socket Rav3
3.2 LEDs and buttons
User LEDs User buttons

e LDI I

LD_0 — D’_ BTH_0 o .
150 :,,,
RS LD _ l

ID_1 — D‘_‘. BTHN_1 S:'] e
150 :, v b

— L >t o

150 :, o
. LD4 ] l

1D 3 — D‘_" BTH_3 o L,
150 ’ o

2l
g
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3.3 Hes-so 26 pin mezzanine

Standard Hes-so
26 pin connector

2215296
13
MISO 1
MOSI L,
SCE 3
n55_0UT L= 4
PFS 5
SCL L=
BTN_0 7
SDA L7
BTN_1 9
- 10
BTN_2 1
- - 12
nINT_OUT 13
14
15
16
ADC3_IND .
18
ADC3 NS 19
20
1 21
22
A 23
24
V3
Q x— 25
26
FlatCable2x13
GND
RS232 driver DB-9 connector
3V3
@ u2
15
c2 2 3
4 7 L
T00mF 1
c3 5 J—n C3 5
5 100xF 100xF RX 232 ]
100aF 7
T 1 13 T 132 — — ™ 32 3
EX 3 RY_232 GND GND
1 1o,
V3 3V3
=] 12 16 q
14 iz
_| maxsmicaE- D
GND
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3.5 Keyboard

Keyboard control CPU RJ11 keyboard connector
V3
1778463 1560167
Ul sV I
1 3 MOSI
W] RBY 1y R KB 3
g; 1 SCK i
PGD 1o [ RE7 |10
FGC 15| 3l
. >4 Ra2 rCo [ RESET
VEP (8| = Toll| L
S01-24-
VN -y RC2 | L nINT_KB RI10 #P4C Molex 95501-2441
HE RAS RC3 1
RC4 2
RCs X 255 KB
o RCE [ =
=01 wss RCT !
FICIEFL_E22/50
= V3
GND 3V3 ]
1.
100uF R Prog & debug connector
10k
= n
GND VER 7
L2
PGD :
BGC :
K6
TAG CONNECT TC2030-MCP-FP

4 EXISTING SOFTWARE

To use this board in the laboratories, the Keil software pack “Hesso pack” offers all the
functions to use the board features.

5 ¢ T

¥  Assembler main call [ 1.0.0 Assembler usage files (call the asm_main)
= ’ Extension Board
W 26 PIN [ 1.0.0 Extension 26 pin connector functions,
¥ Buttons [ 1.0.0 Extension buttons functions.
¥ Keyboard v 1.0.0 Extension keyboard functions.
¥ LED= [ 1.0.0 Extension LEDs functions.
¥ UART [ 1.0.0 Extension UART functions.
€ Utilities

5 GENERAL REMARKS

5.1 Opened questions

In any case of incertitude, don't hesitate to ask the laboratory responsible before to dam-
age the system.
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