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Verilog HDLZ UART &4l Z&& 245t 0|F TEHQ A|AHE S0 AMESHRAL, XilinxAS
XC7A15T 7|8t FPGA EEE 0|85 T2 EEIY S N &SI

(1) UART S 2= 27
UART(Universal Asynchronous Receiver-Transmitter)& 412 9:1%519f FHEX| ALO|Q] Al2[Y OO|H

H&EE st #F 84 T2 EZ0|Ct UARTE HIO|H HIEEZE start HHEZ F&2dt1, O 20| HO|H H]
ESZ 9d¥s ANt tHdoz ALfHo=z MES= HS7|A %ﬂ 2 AIO|CH Start H|E ChgE0&= OO
H HESO| XY=E MSELD, OXHOZ stop HIEZL MEEH @FE A=67| fI9 IZ|E/HEE
MEIMo=Z [O|H =g F7tg = QULCH
Parity bit
data (::ﬁ{)n;l)

Device 1 Device 2 —_— b : . . ' . + . !
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UART :><: UART L -SSR SN SN SO SN S

Interface Interface
RX] RX

Start bit Stop bit
logic 0 logic 1

[12l3-4] UART 4! HjojE =g

G7gt UART B4 22| TX S &AE [13-513 ZTh bit output TXDE IDLE AEHOIM EH4f 1
S XA start bitd] 0F 7&% StEAl HIOIE T&o| MRS LRICh HIZ O clk cycleRH 8bit
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DATA STOP DATA
data_out = data_reg data_reg[i] = RXD
TXD = dat ‘
i<7 i<8
[Z1&I3-5] TX FSM [1123-6] RX FSM
clk

Clock Serial

resetn . . XD

Divider _| Transmitter
8
1 e
UART
Controller .
Register |e— Serial RXD
Receiver

[ 23-7] UART Block diagram
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IDLE

led=0
speaker = 0

done =1

DONE

led=0
speaker = 0

LED

fed=1
speaker = 0

SPEAKER

led=1

speaker =

open=1
[ &3-10] BUS4 FSM
[A213-11]2 MA st HA BEQ| Vivado simulation ZZ0|1, [AZl3-12]1= AMAs BEQ TH =
schematicO|Ct. Test benchE Soll 0& S AlLt2[2et Z0| 2E5t= A2 =I5t
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Value
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0,000000 us

% BUS4_input
o ck

LA
TART 0 0

W resetn

W RD

W temp[7:0]

W done

R out{7:0]
% BUS4_output

W clk

i resetn

&F out{7:0]

4l done

W led

W open

# speaker

1,000,000000 us

1,500,000000 us 0.000000 us
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3,001, 00000C

[® Speaker ON || LED & Door

[A&3-11] 2 3|2 Vivado RTL simulation
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done
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open led
e D aul[7:0] speaker g ks
reseln P
BUS 4
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