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module ble_test(

input wire clk ,

input wire rst n ,

input wire key ,

input wire ctrl ,

input wire fpga_uart_rx ,
input wire fpga_tx ,
output reg fpga_rx ,
output reg fpga_uart_tx ,
output wire en ,

output wire boot ,

output wire [7:0]sel ,
output wire [15:0]seg
)

wire tx ;

wire [7:0]tx_data ;
wire tx_pluse ;
wire [7:0]rx_data ;
wire rx_en ;

wire tx_busy ;

wire trsn_end ;

wire rx_finish ;
wire tx_end ;

wire seg flag ;

wire [1:0]ctrl_flag ;

assign en = 1'bl ;
assign boot = 1'bl ;

wire [1:0]key flag ;
assign key flag[@] = ctrl ;
assign key flag[1l] = key ;
[HEREERE N — MR R. —MEREHETHBE
btn_deb#(
.BTN_WIDTH (4'd2),
.BTN_DELAY (26"hF423F)



)btn_deb

(
.clk (clk )
.btn_in (key_flag ),
.btn_deb (ctrl_flag )

)s
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uart_data_gen uart_data_gen(

.clk (clk )
.read_data (rx_data ) ,
.ctrl _flag (ctrl_flag) ,
.tx_busy (tx_busy ) ,
.write_max_num (8'h14 )
.write data (tx_data ) ,
.write_en (tx_pluse ) ,
.tran_end (tran_end )

)s

//FPGA A R 1K % ESP32 HIE AL %Xt B # i) RX B ¥

uart_tx #(
.BPS_NUM (16'd434)

Juart_tx

(
.clk (clk )
.tx_data (tx_data ) ,
.tx_pluse (tx_pluse) ,
.tx_end (tx_end ) ,
.uart_tx (tx ),
.tx_busy (tx_busy )

)s

//FPGA Wk B T ESP32 HiEALsnt R O TX ki

uart_rx # (
.BPS_NUM (16'd434)

Juart_rx

(
.clk (clk )
.uart_rx (fpga_tx ) ,
.rx_data (rx_data ) ,
.rx_en (rx_en ),

.rx_finish (rx_finish )



I

reg [1:0]state ;
parameter idle = 2'de ;
parameter state send = 2'dl ;
parameter state end = 2'd2 ;
[PREVABTEE SN RRE, BEBIFFRARE, |8 05 esp32 HAKEEH
B OME, HHEER, B FPGA EE:%H] ESP32 A SR A5 O
always @(posedge clk ) begin
case (state)
idle : begin
if (ctrl flag[@])
state <= state_send ;
else
state <= idle ;
end
state_send : begin
if (tran_end)
state <= state_end ;
else
state <= state_send ;
end
state_end : begin
if (tx_end)
state <= idle ;
else
state <= state_end ;
end
default: state <= idle ;
endcase
end

always @(posedge clk ) begin
if (state != idle )
fpga_rx <= tx ;
else
fpga_rx <= fpga_uart_rx ;
end

always @(posedge clk ) begin
if (!seg flag)
fpga_uart_tx <= fpga_tx ;
else



fpga_uart_tx <=1'bl ;
end

assign seg flag = (state != idle )? 1'bl : 1'bO ;
[IEERBNTFF R PR, M ESP32 4L TX BB 2 B 0~9 F R R Bon e
¥ E b

seg_dynamic seg dynamic(

.clk (clk ) ,
.rst_n (rst_n) ,
.rx_data (rx_data ) ,
.rx_en (rx_en ) ,
.seg flag (seg flag ) ,
.dig (sel ) ,
.seg (seg)

)

Endmodule
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(1) #84: AT+BLEINIT=2 // BLE #1U51k, HEAEH 15 B N server
[\ OK

(2) #8§4: AT+BLEGATTSSRVCRE  //GATTS {4 ilz%%
mE:. OK

(3) $84: AT+BLEGATTSSRVSTART //GATTS Jua/ %
mE:. OK

(4) 54

AT+BLEADVDATA="0201060A09457370726573736966030302A0"
[/ BT 11 £ % FR Espressif

5. OK
(5) #84: AT+BLEADVSTART JJFFET ¥
5. OK
(6) $§4: AT+BLEGATTSCHAR? //25 i) BLE (LS 3L

05 . +BLEGATTCCHAR:"char",0,3,1,0xC300,2
+BLEGATTCCHAR:"desc",0,3,1,1,0x2901
+BLEGATTCCHAR:"char",0,3,2,0xC301,2
+BLEGATTCCHAR:"desc",0,3,2,1,0x2901
+BLEGATTCCHAR:"char",0,3,3,0xC302,8
+BLEGATTCCHAR:"desc",0,3,3,1,0x2901
+BLEGATTCCHAR:"char",0,3,4,0xC303,4
+BLEGATTCCHAR:"desc",0,3,4,1,0x2901
+BLEGATTCCHAR:"char",0,3,5,0xC304,8
+BLEGATTCCHAR:"char",0,3,6,0xC305,16
+BLEGATTCCHAR:"desc",0,3,6,1,0x2902
+BLEGATTCCHAR:"char",0,3,7,0xC306,32
+BLEGATTCCHAR:"desc",0,3,7,1,0x2902
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(7) ¥§4: AT+BLESPPCFG=1,1,6,1,5 /BB FEE S

5

mE: OK
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A @ e D)
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6:50:51

Devices STOP SCANNING

SCANNER BONDED VERTISER

No filter -

Espressif
BO:B2:1C:36:A0:86
NOTBONDED ~ 4-76dBm ©43ms “

N/A (iBeacen)
1D:58:38:A7:D5:A6
NOTBOMDED ~ 4-80dBm & 98ms

FCB7:E&AT8FC
NOT BONDED A-81dBm ©257ms

N/A
30:95:87.37:1B:17
NOT BONDED 4-73dBm & 256 ms

DE:CD:2F:0D:7F:85
NOT BONDED 4-86dBm <1

LE-reserved_G
4CB7:5D:DB:BADS
NOT BONDED 4-85dBm

0y
3AD5TA0D:21:12 c

NOT BONDED A4-80dBm €98 ms

5 ‘5 characteristic X} . 0xC304, 6 ‘5 characteristic X} 0x305, k3
MMNALE, JFih 0x305 Xt M chararcteristic 3347

16:42:34

Devices DISCONNECT
BONDED Apvermiser  ESPRESSIE s
CONNECTED
NOT CLIENT  SERVER
BONDED

Generic Attribute
UuID: 0x1801
PRIMARY SERVICE

Generic Access “
UuID: 0x1800
PRIMARY SERVICE

Unknown Service
ULID: 0xA002
PRIMARY SERVICE

Unknown Service
UUID: 0xA003
PRIMARY SERVICE



Devices

BONDED ERTISER  SERESHE

CONNECTED
NOT CLIENT SERVER
BONDED

Properties: WRITE

Descriptors:

Characteristic User Description
UUID: 0x2901

|+
I+

Unknown Characteristic &
UUID: 0xC308

Properties: WRITE NO RESPONSE
Descriptors:

Characteristic User Description
UUID: 0x2901

|e

Unknown Characteristic . 3
UUID: 0xC304
Properties: WRITE

Unknown Characteristic
UUID: 0xC305
Properties: NOTIFY

Client Characteristic Configuration ¥
UuID: 0x2902

Unknown Characteristic it
UUID: 0xC306

Properties: INDICATE

Descriptors:

Client Characteristic Configuration *

UUID: Dx2902
Unknown Characteristic e
UUID: 0xC307

(8) 84 : AT+BLESPP //FF 8 BLE iff&
@E: OK
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[10:05: 48, 560]% > AT+BLETNIT=2
O
[10:05: 48, 564 ]I+ AT +ELETNIT=2
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[10:03:585. 90515 —=< AT +BLEGATTSSRVCEE
O
[10:03:55. 213 ]Hr~—4 AT +BELEGATTSSRVCEE

[10:03:55. 972 i~
DE

[10:03:57. BO0]% =< AT+BLEGATTSSEVSTART
O
[10:03:57. GOE]I{7+— 4 AT+BLEGATTSSEVSTART

0K
[10:05: 58, 700]% —=< AT +ELEADVDAT A="1201 0600945 T3 707260 T3 TI60660 30302 407
O
[10:03:58. 711 17+ AT +ELEADVIAT A="0201 06040845 73 T0 7266 73 7360660 30302A0

u

0K

[10:04:00. 148]% - AT+ELEAIVSTART
O
[10:04:00. 152 ] i+ AT +ELEADVSTART

0K

[10:04:01. 300]% = > AT +ELEGATTSCHARY
O
[10:04:01. 305 ]+ AT +ELEGATTSCHAR?

[10:04:01. 338 ]ljir+ 4 +BLEGATTSCHAR: “char ™, 1, 1, 0xC300, 0x02
+ELEGATTSCHAR: “desc”, 1, 1, 1, 0x2901
+ELEGATTSCHAR: “char ", 1, 2, 0xC301, 0x02
+ELEGATTSCHAR: “desc”, 1, 2, 1, 022901
+ELEGATTSCHAR: “char ", 1, 3, 0xC302, 0x08
+ELEGATTSCHAR: * 1, 3,1, 0x2301
+ELEGATTSCHAR: “char ", 1, 4, 0xC303, 0x04
+ELEGATTSCHAR: “desc”, 1, 4, 1, 0x2901
+ELEGATTSCHAR: “char ", 1, 5, 0xC304, 0x08
+ELEGATTSCHAR: “char ", 1, 6, 0xC305, 0x10
1,6
17
1,7
1,8
1

K

=
m
]
o

"

il

ERE )

"

+ELEGATTSCHAR: "dese L1, 02902
+ELEGATTSCHAR: “char o 0xC506, Dxz0
+ELEGATTSCHAR: "dese o1, 02902
+ELEGATTSCHAR: “char”, 1, 8, 0xC307, 0x0Z
+ELEGATTSCHAR: “dese”, 1, 8, 1, 0x2801
+ELEGATTSCHAR: “char ", 2, 1, OxC400, Ox0Z

"

il

s Ly

"

il

£ RS R RS R TRE TR TR

i
K

+BLEGATTSCHAR
+ELEGATTSCHAR
+BLEGATTSCHAR

“dese”, 2,1, 1, 0x2201
“char”, 2, 2, 0xC401, 0x0Z
“dese”, 2,2, 1, 0x2201

0K
[10:04:04. 396]% - AT+BLESPPCFG=1, 1,6, 1,5
I[]10 :04:04. 402 ]I+ AT+ELESPPCFG=1, 1,6, 1,5
0K

TN esp32 &G, esp32 Bitha it & 1 ki —L(E B
[10:04: 25, 0504 +ELECONNEARAM: 0, 0, 0, &, 0, 500
[10:04: 79, 753 ]« 4 +ELECONNEARAM: 0, 0, 0, 24, 0, 500

RJa TR B




[10:04:50. 20014 —=<>AT+ELESFT
O
[10:04:50. 304 ]}H7+—4 AT +ELESFF
)
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= Devices DISCONNECT £

c| ESPRESSIF
BONDED ADVERTISER BO'B2-1C.36.A0E6 X

CONNECTED
NOT CLIENT SERVER
BONDED
UUID: 0xC302
Properties: WRITE
Descriptors:
Characteristic User Description I
UUID: 0x2901 -

>

Unknown Characteristic

UuID: 0xC303

Properties: WRITE NO RESPONSE
Descriptors:

= UUID: 0x2901

o g

Unknown Characteristic

LUID: 0xC304

Properties: WRITE

value: (0x) 31-32-33-34-35-36-37-38, 12345678"
—

Unknown Characteristic ¥
LUID: 0xC305

Properties: NOTIFY

Value: (0x) 77-77-77-2E-60-65-79-65-73-65-6D-69-
2E-63-6F-60-20-0D-3E

Descriptors:

Client Characteristic Configuration 3
UUID: 0x2902 -
Value: Notifications enabled

Unknown Characteristic it
UUID: 0xC306

Properties: INDICATE

Descriptors:

Client Characteristic Confiauration L
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