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In practice this presentation concerns
only some of the modules
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FPGA- field ,,programmable” gate array
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FPGA- field ,programmable” gate array

Configuring not programing
Diffrence between CPU and FPGA
Low latency

But long synthesizing time

(equivalent of compiling)

THE #1 PROGRAMMER EXCUSE
FOR LEGITIMATELY SLACKING OFF:

“MY CODE'S COMPILING.”
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Verilog

® Hardware description language

® Similar syntaxto C

module count (input clk, rst,
output reg [3:0] qg);

always @ (posedge clk)
if(rst)
q <= 4'b0;
else
q<=qg + 1'bl;
endmodule



OLED Display

® ZedBoard Zyng-7000 has built in 128 x 32 OLED display (UG-2832HSWEGo4)




ADC +OLED Display- project hierarchy

v @ 2 top (topv) (3)
v @ OC : oledControl (oledControl.v) (3) top
@ DG : delayGen (delayGen.v) | adcRead
@ 3SC: spiControl (spiControl.v)
@® CR:charROM (charROMv) v
® /R adcRead (adcRead.y) oledControl binary2BCD

A
@ BCD : binary2BCD (binary2BCD.v)
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delayGen spiControl charROM
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Set Display Off
OxAF

y
Set COM Output Scan
Direction

0xC8

Clear Screen

A 4

A\ 4

Set Multiplex Ratio
0xA8, 0x80

\ 4
Set COM Pins Hardware
Configuration

OxAF

Set Display On
OxAF

OLED Initialization

A 4

A 4

Set Display Offset
0xD3, 0x00

Set Contrast Control

0x81

A 4

Set Display Off
OxAF

A 4

y

Set Pre Charge Period

0x9D, 0x22

A 4

Set Display Start Line
0x40

Set VCOMH Deselect Level

0xDB, 0x40

y

Set Charge Pump
0x8D, 0x10

y

A 4
Set Entire Display
On/Off

OxA4

Set Segment Remap

0xAl
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Set Normal/lnverse
Display

0x8D, 0x10

IDLE = 'do,
DELAY = 'dl,
INIT = 'dz,
RESET = 'd3,

CHRG FUMF = "d4,

CHRG FUMFl = 'ds5,

WAIT 5PI = 'dsg,
FEE CHEG = 'd7,

FRE CHRGl1 = 'd4ds,

VBAT ON = "d3,

CONTRAST = "dl0,

CONTEAST1 = 'dll,

SEG BREMARF = 'dlz,

SCAN DIR = "dl3,
COM FPIN = "dl4,

COM FIN1 = '"dl3,

DISFLAY ON = "dlg,

FULL DISPLAY = 'dl7,
DONE = 'dlz,

PAGE ADDR = 'dl%,
PAGE ADDR1 = 'd20,
PAGE ADDRZ = 'd2l,
COLUMN_ADDR = 'd22,
SEND DATR = 'd23;




ADC- analog to digital converter

® 12 bit digital output
® SPI protocol
® 1 MSPS
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Serial Peripherial Interface

® synchronus serial comunication — —
_ _ SPI Cs = CS SPI
® also caled a 4-wire serial bus Master Slave
SCLK »| SCLK
1. Chipselect (CS) MOSI | spr
2. Clock (SCLK) MISO | SDO
3. Master out, slave in (MOSI)
4.

Master in, slave out (MISO)




SPl example on 12 bit ADC
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Name

H clock
o reset
Wl oled i clf
il oled ...dat
il oled vdd
i oled_vbat
il oled..et n
i oled_dc_n
Wecs o

Ml sclk_o

W data_0_i
18 data_rdy_d
B data._1:0]
& binany11:0

14 en_ 0

W state[1:0]
W send..0]
14 send._lid
8 hyteC_1:0]
14 sendDone
& thous...3:0]
B hundr...[3:0
B tens1[3:0]
B ones1[3:0]
Lo Read...tﬂ]
B myStr..7:0]
B3 Strin...1:0]
S DLE[31:0)
S READ[31:0
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clock

# reset
M oled_spi_clk
M oled_. data
M oled_vdd
M oled_vbat
M oled_reset |
M oled _dc_n

» W state[1:0]

» W sendData[7.q 3
14 sendD._alid

> W byteCo_.31:0
18 sendDone

I

[ = T = T = B ()

. 0 1
> B8 mySti..11:0]] : 726 Z04h7Z61EHAE7720417070

> M String...31:0]
» BV IDLE31:0]

» B SEND[31:0]
» B DONE[31:0]
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Name
§ |clock
ui.reset .
4 oled_spi_clk
4 oled_. data
M oled_vdd
i oled_vbat
w oled_reset_|
#l oled_dc_n
W state[1:0]
W sendData[7:(

14 sendD...alid

> W byteCo...31:

18 sendDone

BS myStri...11:0]
String...31:0]

®% IDLE[31:0]

> & DONE[31:0]
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Thank youl!




