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Programmer's test bench is a computer concept that provides customized
modules for educational purposes.

The concept includes specially developed hardware, software as well as
documentation and teaching materials.

The PTB-111 accommodates a 1602 ASCII LCD display and a TFT display with
SPI interface. The display board supports 4.0” and 3.5” TFT displays and 1602
displays with 3.3V and 5V supply respectively. Connection to the ASCII LCD
display is via standard 10-pin GPIO connectors. Connections to the TFT
display with separate SDIO are made directly via the MD307 (PTB-1000)
compatible bus connectors, but also individually adapted connections can
easily be made.

Software, documentation and production data and production files are
available for download from the GMV WEB-site:
http://www.gbgmv.se
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Description

The ASCII-LCD display is connected via two standard ports, Control and Data.
The TFT-module has a default configuration for connection to MD307 which
can be modified by removing jumpers and connect to arbitrary pins on the
PTB-1000 bus.
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TFT optional connection
All jumpers are installed by default
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Ascll Data | = Control
PTB-111  bifw ASCII LCD Data and Control
i PTB-1000 bus connector
ASCII LCD Data TFT default connection (all jumpers installed)
1 GND 2 [ Do PA5 [ Display SPI1 SCK, SCK
3 D1 4 D2 PA6 | Display SPI1 MISO, SDO
5 D3 6 D4 PA7 | Display SPI1 MOSI, SDI
7 D5 8 D6 PB12 | Display reset
9 D7 10 | 3.3V PB13 | Display LED control
PB14 | Display register select
PB15 | Display chip select
ASCII LCD Control PCO | Touch active T_IRQ

1 GND 2 | RS PC1 | Touch MISO T_DO
3 RW 4 |E PC2 | Touch MOSIT_DI
5 - 6 - PC3 | Touch chip select T_CS
7 - 8 - PC4 | Touch clock T_CLK
9 - 10 | 33V PB1 | Secure digital SD_CS

PB3 | Secure digital SD_SCK

PB4 | Secure digital SD_MISO

PB5 | Secure digital SD_MOSI

PTB-1000 bus connector
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User instructions
Peripherals are connected only to VDD and GND while all signals has to be
connected for the particular use.

Software interface

The interface to the graphic display consists of a set of ready-made drivers
that are already built into laboratory computers with an interface to the
display module. The builtin drivers are:

int tft_init(int);

void tft_lcd pixel(int x,int y, int colour);

void tft_lcd_line(int x1, int yl1, int x2, int y2, int colour);

void tft_lcd _rect(int x1, int yl1, int x2, int y2, uintl6_t colour, int fill);

void tft_lcd_ellipse(int xc, int yc, int rx, int ry, int colour, int fill);

void tft_lcd_crosshair(int x,int y,int colour);

void delay_ms(unsigned int ms);

int tft_tp_scan(int tp);

int tft_tp_getpos( int *x, int *y );

The drivers interface are implemented through libraries described in detail in
the workbook and laboratory instructions.

Schematics

ASCII-LCD interface
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TFT-LCD interface

13
TFT connector cptions
— 1 2 S
PB15]
=3 4 RESET 1 luec .
5 B RS =512l enn TIRQES
7 8 sDI T_DO =
— 9 10 SCK S T_DIN 2
jAj - 4 afc i~ 11
PEL3 11 12 LED = RESET TC5 10
— =13 14 500 B’ DC/RC T_CLK =
[als]
T 15 16 T_CLK LED
= E 7 18 T_C5
PC2 ;9 20 ?E”\ 5lspi(mosly  sb_cs 12
PC1 1ﬂ £ T—”;a ek SO_MOSI 2
PCO ;; PR 3 Sp0o(MIS0) SD_MISC ié
FE3 =2 £0 2L S0_SCK S
5EG [P83] 7 28 SD_MISO =
PES 29 30 S0_MOs! TFT_Displayl
SET 31 32 5D_CS
Defaults:
SPIL — TFT display
SPIZ — SD—card

Bus connectors.

1 12
FTB-1000 bus (out) PTE-1000 bus{in)
1 2 O e I
3 il 3 Ul
5 6 5 6
7 8 7 8
5 10 5 10
11 i2 11 iz
13 i4 13 14
15 i6 15 16
17 ig 17 18
19 20 19 20
21 22 21 22
23 24 23 24
25 26 25 26
27 28 27 28
29 30 29 30
31 32 31 32
33 34 33 34
35 36 35 38
37 58 37 38
39 40 A5 40
41 42 41 42
43 44 43 CL]
43 4B FBS jéﬁ 45 ?6
47 48 e 7 48
. - PR11] [PBLD :
"-\\»J_:‘C' FB:LSl |:,|31|.+ 49_:\0
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Component list

Designator Value Designator Value

11,12 Pin Header 2x25, 2.54mm, vertical RV1 Trim potentiometer 10 kOhm, lin

13 Pin Header 2x16, 2.54mm, vertical ASCII-LCD Pin socket 1x16, 2.54mm, vertical

14,)5 IDC Header 2x05, 2.54mm, vertical mount Pin socket 2x08, 2.54mm, vertical

16 Pin Header 1x03, 2.54mm, horizontal TFT-LCD Pin socket 1x14, 2.54mm, vertical
mount 2 pcs Pin socket 1x04, 2.54mm, vertical
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