Easy TCP/IP for IoT

..u\
®

®
®®
oW
38
&
22
o
>

2
2
g

o
;

" ResTMNTIUR?2
‘_ RES TS IMR7L a

B 6

n54“’ °°L

B
—

0
G

Implementing TCP/IP on STM32 Devices
October 24, 2019
Fred Eady
DesignNews

Presented by:
CONTINUING
‘ E‘ EDUCATION —Ioh

CENTER




Easy TCP/IP for IoT

AGENDA

*Hardware — The NUCLEO-F76721

*Firmware — STM32CubeMX: NUCLEO-F767Z1
*Hardware — STM32F4-Discovery

*Firmware — STM32CubeMX:STM32F407VG
*Day 4 Summary

R
iulxildl.“i

o
oo
o
o
0
Q¢
o e
110 ¢
()
oo
o @
o

P

(4]

Presented by:

AT =y
DesignNews 2 CECCENTER (Dighecey




Easy TCP/IP for IoT
Hardware - NUCLEO-F767Z1: Ethernet Module - LAN8742A
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Easy TCP/IP for IoT
Hardware - NUCLEO-F767Z1: Ethernet Module
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Easy TCP/IP for IoT
Hardware - NUCLEO-F767Z1: Ethernet Module

ETH Mode and Configuration

Mode [RMI v |
[] Activate Rx Err signal

Reset Configuration

@ Parameter Settings

@® Advanced Parameters @ User Constants ® NVIC Settings

@ GPIO Settings

Search Signals

m Signal on Pin |GPIO output | .| GPIO mode |GPIO Pull-up/.. User Label Modified

] Show only Modified Pins

ETH_REF_CLK n/a Alternate Fun... No pull-up and... Very High RMII_REF_CL... v/
PA2 ETH_MDIO n/a Alternate Fun... No pull-up and... Very High n/a RMII_MDIO [L...
PA7 ETH_CRS_DV n/a Alternate Fun... No pull-up and... Very High n/a RMII_CRS D...
PB13 ETH_TXD1 n/a Alternate Fun... No pull-up and... Very High nfa RMII_TXD1 [L...
PC1 ETH_MDC n/a Alternate Fun... No pull-up and... Very High n/a RMII_MDC [L...
PC4 ETH_RXDO nfa Alternate Fun... No pull-up and... Very High n/a RMII_RXDO [L...
PCh ETH_RXD1 n/a Alternate Fun... No pull-up and... Very High n/a RMII_RXD1 [L...
PG11 ETH_TX_EN nfa Alternate Fun... No pull-up and... Very High n/a RMII_TX_EN [...
PG13 ETH_TXDO n/a Alternate Fun... No pull-up and... Very High n/a RMII_TXDO [L...
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Easy TCP/IP for IoT
Hardware - NUCLEO-F767Z1: Ethernet Module

Q ' & ETH Mode and Configuration ‘
System Core foce [RMA W l
.
CORTEX_M7
DMA Reset Configuration
G
-
NVIC @ Paramester Settings ® Advanced Parameters
Configure the below parameters
WWDG QjSearch (CtHF) | : o
~ External PHY Configuration
PHY LANB742A PHY ADDRESS
Analog > PHY Address Value LANB742A_PHY_ADDRESS
PHY Reset delay these values are ba... |[DP83848 PHY ADDRESS
Timers > PHY Configuration delay user PHY
PHY Read TimeOut 0x0000FFFF
Connectivity W PHY Wnte TimeOut 0x0000FFFF
z » Commeon - External PHY Configuration
CAN1 » Extended : External PHY Configuration
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Easy TCP/IP for IoT
Hardware - NUCLEO-F767Z1: Ethernet Module

ETH Mode and Configuration

Mode [RMIl v

J
Ainbvats D Err cirmna
Alivale X O Siglhid

Configuration

Reset Configuration

2 Parameter Settings | ® Advanced Parameters | @ User Constants | @ NVIC Settings | @ GPIO Settings

iConﬂgure the below parameters - ]
Q|Search (Cri+f ©® O ]
~ Advanced : Ethernet Media Configuration
Auto Negotiation Enabled
~ General : Ethernet Configuration
Ethernet MAC Address 00:80:E1:00:00:00
PHY Address 0
~ Ethernet Basic Configuration
Rx Mode Polling Mode
TX IP Header Checksum Computation By hardware
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Easy TCP/IP for IoT
Firmware - NUCLEO-F767ZI: IwIP Module-DHCP Disabled

LWIP Mode and Configuration

Enabled

Configuration

Reset Configuration

@ SNTP @ MDNS/TFTP @ Perf/Checks

@ General Settings @ Key Options
Configure the below parameters : V

L

~ LwlP Version

@ Statistics @ Checksum @ Dehug

@ User Constants

P Version (Version of LWIP supported by CubeMX ** CubeM

v |Pv4 - DHCP Options

LWIP_DHCP (DHCP Module)
v |P Address Settings
IP_ADDRESS (IP Address)
NETMASK_ADDRESS (Netmask Address)
GATEWAY_ADDRESS (Gateway Address)
~ RTOS Dependency

WITH RTOS (Use FREERTOS ** CubeMX specific
v Protocols Options
LWIP_ICMP (ICMP Module Activation)
LWIP_IGMP (IGMP Module)
LWIP_DNS (DNS Module)
LWIP_UDP (UDP Module)
MEMP_NUM_UDP_PCB (Number of UDP Connections)
LWIP_TCP (TCP Module)

MEMP_NUM_TCP_PCB (Number of TCP Connections)

Disabled

192.168.010.010
255.255.255.000
192.168.010.001

Enabled
Disabled
Disabled
Enabled
4

Enabled
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Easy TCP/IP for IoT
Firmware - NUCLEO-F767ZI: IwIP Module-DHCP Disabled

R
* LwIP initialization function
X/

void MX LWIP Init(void)

I{
/* IP addresses initialization */
IP_ADDRESS[O] = 192;
IP_ADDRESS[I] 168;
IP_ADDRESS[Z] 10;
IP_ADDRESS[3] = 10;

NETMASK ADDRESS[0] = 255;
NETMASK ADDRESS[1] = 255;
NETMASK ADDRESS[2] = 255;
NETMASK ADDRESS[3] = 0;

GATEWAY ADDRESS[(0] = 192;
GATEWAY ADDRESS[1] = 168;
GATEWAY ADDRESS[2] = 10;

GATEWAY ADDRESS[3] = 1;

/* Initilialize the LwIP stack without RTOS */
lwip init();

/* IP addresses initialization without DHCP (IPv4) */

IP4_ADDR(&ipaddr, IP_ADDRESS[O], IP_ADDRESS[l], IP_ADDRESS[Z], IP_ADDRESS[3]);

IP4 ADDR(&netmask, NETMASK ADDRESS[0], NETMASK ADDRESS[1] , NETMASK ADDRESS[Z2], NETMASK ADDRESS[3]);
IP4_ADDR(&gw, GATEWAY_ADDRESS[O], GATEWAY_ADDRESS[l], GATEWAY_ADDRESS[Z], GATEWAY_ADDRESS[3]);
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Easy TCP/IP for IoT
Firmware - NUCLEO-F767ZI: IwIP Module-DHCP Enabled

LWIP Mode and Configuration

Enabled

Configuration

Reset Configuration

Q|search (CittA) | @ ) )
v LwlP Version
LwiP Version (Version of LwiP supported by Cube... 2
v |Pv4 - DHCP Options
LWIP_DHCP (DHCP Module) Enabled
v RTOS Dependency
WITH RTOS (Use FREERTOS ** CubeMX specifi... Disabled

~ Protocols Options

LWIP_ICMP (ICMP Module Activation) Enabled
LWIP_IGMP (IGMP Module) Disabled
LWIP_DNS (DNS Module) Disabled
LWIP_UDP (UDP Module) Enabled
MEMP_NUM_UDP_PCB (Number of UDP Conne... 4

LWIP_TCP (TCP Module) Enabled

MEMP_NUM_TCP_PCB (Number of TCP Connec... 5

Presented by:

AT =
CECCENTER (Dighicey

DesigniNews 10



Easy TCP/IP for IoT
Firmware - NUCLEO-F767ZI: IwIP Module-DHCP Enabled

/**
* LwIP initialization function
*/
void MX LWIP_ Init(void)
{
/* Initilialize the LwIP stack without RTOS */
lwip init();

/* IP addresses initialization with DHCP (IPv4) */
ipaddr.addr = 0;

netmask.addr = 0;

gw.addr = 0;

/* add the network interface (IPv4/IPvé) without RTOS */
netif add(&gnetif, &ipaddr, &netmask, &gw, NULL, &ethernetif init, &ethernet input);

/* Registers the default network interface */
netif set default (&gnetif);

if (netif is link up(&gnetif))

{
/* When the netif is fully configured this function must be called */
netif set up(&gnetif);

}

else

{

/* When the netif link is down this function must be called */
netif set down(&gnetif);

}

/* Start DHCP negotiation for a network interface (IPv4) */

dhcp start (&gnetif);
CONTINUING
E EDUCATION
C C CENTER
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Easy TCP/IP for IoT
Firmware - NUCLEO-F767ZI: IwIP Module-DHCP Enabled

uint32 t addr;

extern struct netif gnetif;
//'k'k'k‘k'k'k'k'x'*'k'k***'k*'k'k'k**'k'k*'k'k'k‘k**'k**'k'k:\'***********************

//* PRINTF

//*'k'k'k'k****'Jc*'k'k**'k*'k‘k'k'k****'Jc*'k'k'k*'k*'k‘k'k'k*******************‘x**
int fputc(int ch, FILE *f)
Eod

HAL UART Transmit (&huart3, (uint8 t *)&ch, 1, OXFFFF):;
return ch;
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Easy TCP/IP for IoT
Firmware - NUCLEO-F767ZI: IwIP Module-DHCP Enabled

int main (void)

{

HAL Init();

/* Configure the system clock */
SystemClock Config():;

/* Initialize all configured peripherals */
MX GPIO Init();

MX_ USART3 UART Init();

MX USB_OTG FS PCD Init();

MX LWIP Init();

/* USER CODE BEGIN 2 */

/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
MX LWIP Process();
if (dhcp supplied address (&gnetif) )
{
printf ("BOUND\r\n") ;
addr = gnetif.ip addr.addr;

/* Reset of all peripherals, Initializes the Flash interface and the Systick. */
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Firmware

BOUND

BOUND
BOUND
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Easy TCP/IP for IoT
IWIP Module-DHCP Enabled

Watch 1

Name

ip_addr

7 addr

-1-“I% netmask
v addr

29 gw

7 addr

input

output

linkoutput

LY 9O 8 W

state

7 [0]
client_data
rs_count
mtu
hwaddr_len
hwaddr

7 [0]

7 [1]
7 (2]
7 [3]
7 4]
7 [3]
flags

LA S SR

N

v/
1% name
¥ num
7 (null)
7 addr

<Enter expression>

14

Value

0x20000564 & gnetif
0x00000000
0x20000568
Ox6A0AABCD
0x2000056C
OxO0FFFFFF
0x20000570
0x010AA8CO

0x08005011 ethernet_i...
0x08004869 etharp_ou...
0x08006589 low_level._...

0x00000000
0x00000000
0x20000584
0x03

0x05DC

0x06
0x2000058D ""
0x00

0x80 '€’

OxE1 '3

0x00

0x00

0x00

OxOF
0x20000594 "st"

Ox6A0AABCO

Type

struct netif

struct netif *

struct ip4_addr

uint

struct ip4_addr

uint

struct ip4_addr

uint

char f(struct pbuf *,str...
char f(struct netif * str...
char f(struct netif * str...
void *

void

void *[1]

uchar

ushort

uchar

uchar[6]

uchar

uchar

uchar

uchar

uchar

uchar

uchar

uchar[2]

uchar

" uchar

uint

CEC
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Easy TCP/IP for IoT

Firmware IwIP Module-DHCP Enabled

Microsoft Windows [Version 10.0.17763.737]
(c) 2018 Microsoft Corporation. All rights reserved.

C:\Users\fred>ping 192.168.10.106

Pinging 192.168.10.106 with 32 bytes of data:

Reply from 192.168.10.106: bytes=32 time<lms TTL=255
Reply from 192.168.10.106: bytes=32 time<lms TTL=255
Reply from 192.168.10.106: bytes=32 time<lms TTL=255
Reply from 192.168.10.106: bytes=32 time<lms TTL=255

Ping statistics for 192.168.10.106:
Packets: Sent = 4, Received = 4, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:

Minimum = @ms, Maximum = @ms, Average = Oms

C:\Users\fred>_
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Easy TCP/IP for IoT
Firmware - NUCLEO-F767ZI: IwIP Module-DHCP Enabled

File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
Am:® BRE Res=F 85 aaam
(W Tapp lay fil <Ctrl-/>

No.

te

er

=3 ~] Expression... | +
Length Info ~

Time Source Destination Protocol

610. 51914192168 .16 .1 239.255.255.250 SSDP 4..NOTIFY * HTTP/1.1
7 ©.6236..192.168.10.1 239.255.255.250 SSDP 4..NOTIFY * HTTP/1.1
80.7273..192.168.10.1 2390955 125581950 SSDP 4..NOTIFY * HTTP/1.1
r 91.0266..192.168.10.100 192.168.10.106 ICMP 74 Echo (ping) request 1d=0x0001, seq=67/17152, ttl=128 (reply in 12)
i 101.0272..Stmicroe_00:00:00 Broadcast ARP 60 Who has 192.168.10.100? Tell 192.168.10.106
! 111.0272.. Elitegro_f1:4f:36 Stmicroe_00:00:00 ARP 42192.168.10.100 is at 94:c6:91:f1:4f:36
121.08279..192.168.10.106 192.168.10.100 ICMP 74 Echo (ping) reply id=0x@001, seq=67/17152, ttl=255 (request in 9)
13/2.0289.. 192168 .160.100 192.168.10.106 ICMP 74 Echo (ping) request 1d=0x0001, seq=68/17408, ttl=128 (reply in 14)
14 2.0297..192.168.10.106 192.168.10.100 ICMP 74 Echo (ping) reply id=0x0001, seq=68/17408, ttl=255 (request in 13)
15 3.0323..192.168.10.100 192.168.10.106 ICMP 74 Echo (ping) request id=0x@001, seq=69/17664, tt1=128 (reply in 16)
16/3.9333.. 192168 .10.106 192.168.10.100 ICMP 74 Echo (ping) reply id=0x0001, seq=69/17664, ttl=255 (request in 15)
~» 17 4.0366..192.168.10.100 192.168.10.106 ICMP 74 Echo (ping) request 1id=0x@@@1, seq=70/17920, tt1=128 (reply in 18)
<— 184.0376..192.168.10.106 192.168.10.100 ICMP 74 Echo (ping) reply id=0x0001, seq=70/17920, ttl=255 (request in 17) ]
195.5734.. Elitegro_f1:4f:36 Stmicroe_00:00:00 ARP 42 Who has 192.168.10.106? Tell 192.168.10.100
205.5741.. Stmicroe_00:00:00 Elitegro_f1:4f:36 ARP 60192.168.10.106 is at 00:80:e1:00:00:00

> Frame 17: 74 bytes on wire
Ethernet II, Src: Elitegro

(592 bits), 74 bytes captured (592 bits) on interface ©

 f1:4f:36 (94:c6:91:f1:4F:36), Dst: Stmicroe_00:00:00 (00:80:e1:00:00:00)

Internet Protocol Version 4, Src: 192.168.10.100, Dst: 192.168.10.106
Internet Control Message Protocol

0000 [ICISECEICEIEL 94 c6 91 1 4f 36 08 00 45 00 |[REEEM - 06 E-
9010 00 3c 1b a2 00 00 80 ©1 00 @0 cO a8 Ga 64 cO a8 K- oo d--
0020 ©a 6a 08 00 4d 15 @0 @1 00 46 61 62 63 64 65 66 -j--M--- -Fabcde
0030 67 68 69 6a 6b 6¢c 6d 6e 6f 70 71 72 73 74 75 76  ghijklmn opgrstuv
0040 77 61 62 63 64 65 66 67 68 69 wabcdefg hi

O 7 Bytes 0-5: Address (eth.addr)

DesignNews

16

|| Packets: 20 - Displayed: 20 (100.0%)

CEC

1 | Profile: Default
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Easy TCP/IP for IoT
Hardware - STM32F4-Discovery
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Easy TCP/IP for IoT
Hardware - STMF4-Discovery: Ethernet Module - LAN8720
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Easy TCP/IP for IoT
Hardware - STMF4-Discovery: Ethernet Module - LAN8720

VDoV vDoav
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DesignNews
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Easy TCP/IP for IoT
Hardware - STMF4-Discovery: Ethernet Module

ETH Mode and Configuration

Mode [RMII v |

T LI VSRR
D AcClivale kX CIr Sigrna

Reset Configuration

2 Parameter Settings| @ Advanced Parameters | @ User Constants | @ NVIC Settings | @ GPIO Settings

@ﬁgure the below parameters :

QlgearchcttA) | @ @ 6
v Advanced : Ethernet Media Configuration

Auto Negotiation Enabled

neral - Ethernet Configuration

Ethernet MAC Address 00:80:E1:00:00:00

PHY Address 0
v Ethernet Basic Configuration

Rx Mode Polling Mode

TX IP Header Checksum Computation By hardware
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Easy TCP/IP for IoT

Firmware IWIP Module - DHCP Disabled

Microsoft Windows [Version 10.0.17763.737]
(c) 2018 Microsoft Corporation. All rights reserved.

C:\Users\fred>ping 192.168.10.10

Pinging 192.168.10.10 with 32 bytes of data:

Reply from 192.168.10.10: bytes=32 time=1ms TTL=255
Reply from 192.168.10.10: bytes=32 time<lms TTL=255
Reply from 192.168.10.10: bytes=32 time<lms TTL=255
Reply from 192.168.10.10: bytes=32 time<lms TTL=255

Ping statistics for 192.168.10.10:
Packets: Sent = 4, Received = 4, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:

Minimum = @ms, Maximum = 1ms, Average = Oms

C:\Users\fred>
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Easy TCP/IP for IoT
Firmware - STMF4-Discovery: IwWIP Module - DHCP Disabled

File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help

dni0 IpRB Res=FoEEaaamn

(W Tapoly a display fiiter =3 -] Expresson.. | +
No. Time Source Destination Protocol  Length Info A
62,65.012..192.168 .19 -1 192.168.10.100 DNS 7@ Standard query response Ox66ee Refused A g.live.com
63 67.335..192.168.10.100 192.168.10.10 ICMP 74 Echo (ping) request 1d=0x0001, seq=123/31488, ttl=128 (reply in 66)
64 67.336.. Stmicroe_00:00:00 Broadcast ARP 60 Who has 192.168.10.100? Tell 192.168.10.10 e
65 67.336.. Elitegro_f1:4f:36 Stmicroe_00:00:00 ARP 42192.168.10.100 is at 94:c6:91:f1:4f:36 e
66 67.336..192.168.10.10 192.168.10.100 ICMP 74 Echo (ping) reply id=0x0001, seq=123/31488, ttl=255 (request in 63)
67 68.338..192.168.10.100 192.168.10.10 ICMP 74 Echo (ping) request 1d=0x0001, seq=124/31744, ttl=128 (reply in 68)
68 68.339..192.168.10.10 192.168.10.100 ICMP 74 Echo (ping) reply id=0x0001, seq=124/31744, ttl=255 (request in 67)
69 69.341..192.168.10.100 192.168.10.10 ICMP 74 Echo (ping) request 1d=0x0001, seq=125/32000, ttl=128 (reply in 70)
7069.342..192.168.10.10 192.168.10.100 ICMP 74 Echo (ping) reply id=0x0001, seq=125/32000, ttl=255 (request in 69)
7169.886..192.168.10.1 239.:255.255.:250 SSDP 3..NOTIFY * HTTP/1.1
72569 MORO QI 6B 110 2390955255950 SSPP 3. UNOFTEYS £UHTTE /491

73 69.990.. Elitegro_f1:4f:36 BelkinIn_b7:cb:e@ ARP 42 Who has 192.168.10.1? Tell 192.168.10.100
74 69.991.. BelkinIn_b7:cb:e@ Elitegro_f1:4f:36 ARP 60192.168.10.1 is at 58:ef:68:b7:cb:e@
7570.093..192.168.10.1 239.255.255.250 SSDP 3..NOTIFY * HTTP/1.1

76/70-197:- 192168 101 2392550255250 SSPP" 3..NOTIEY * HETR/1.1

> Frame 1: 70 bytes on wire (560 bits), 70 bytes captured (560 bits) on interface ©

Ethernet II, Src: Elitegro_f1:4f:36 (94:c6:91:f1:4f:36), Dst: BelkinIn_b7:cb:e@ (58:ef:68:b7:cb:e0@)
Internet Protocol Version 4, Src: 192.168.10.100, Dst: 192.168.10.1

User Datagram Protocol, Src Port: 54350, Dst Port: 53

Domain Name System (query)

0ooe 58 ef 68 b7 cb €0 94 c6 91 fl 4f 36 08 00 45 00 X-he---- -+06--E-

0010 00 38 e5 fe 00 00 80 11 0O 00 cO a8 Qa 64 cO a8 #Biers v e s d--

0020 ©a 01 d4 4e 00 35 00 24 95 eb 36 e4 01 00 00 01 --:N-5-$ --6-----

CLELMNCIIC NN C 01 67 04 6c 69 76 65 03 63 GTiNEEEEES

0040 00 01 00 01 m -

(O 7 wireshark_Ethernet_20191012133316_a00700.pcapng || Packets: 120 - Displayed: 120 (100.0%) || profile: Defauilt
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Easy TCP/IP for IoT
Day 4 Summary

Lys

N
STM32" &
CubeMX

Fie Edt View Go Coptwe Ansiyie Stiticc Teephory Wreles Toos Help
Am 0 IBREB Qe

(W TRcoly 2 dspay i

3 ) soresson.._ +

o Tine sorce Destnatn ProtocdLength 1ol B
60.5191..192.168.10.1 239.255.255.250 SSDP  4..NOTIFY * HTTP/1.1
19971 FR 210711 239.255.255.250 SSDP  4..NOTIFY * HTTP/1.1
1925968101 2391955 12551250 SSDP 4..NOTIFY * HTTP/1.1
91.0266..192.168.10.100 192.168.10.106 ICMP 74 Echo (ping) request id=0x@001, seq=67/17152, ttl=128 (reply in 12)
i 101.0272..Stmicroe_00:00:00 Broadcast ARP 60 Who has 192.168.10.100? Tell 192.168.10.106
| 111.0272..Elitegro_f1:4f:36 Stmicroe_00:00:00 ARP 42192.168.10.100 is at 94:c6:91:f1:4f:36
121.0279..192.168.10.106 192.168.10.1060 ICMP 74 Echo (ping) reply id=0x0001, seq=67/17152, ttl=255 (request in 9)
132.0289..192.168.10.100 192.168.10.106 ICMP 74 Echo (ping) request id=0x@001, seq=68/17408, ttl=128 (reply in 14)
14 2.0297..192.168.10.106 192.168.10.100 ICMP 74 Echo (ping) reply i seq=68/17408, tt1=255 (request in 13)

153.0323..192.168.10.100 192.168.10.106 ICMP 74 Echo (ping) request
.192.168.10.106 192.168.10.100 ICMP 74 Echo (ping) reply seq=69/17664, ttl=255 (request in 15)
.192.168.10.100 192.168.10.106 ICMP 74 Echo (ping) request i seq=70/17920, tt1=128 (reply in 18)
.192.168.10.106 192.168.10.100 ICMP 74 Echo (ping) reply  id=6x@001, seq=70/17920, ttl=255 (request in 17)
. Elitegro_f1 Stmicroe_00:00:00 ARP 42 Who has 192.168.10.1067 Tell 192.168.10.100

205.5741.. Stmicroe_00 Elitegro_f1:4f:36 ARP 60192.168.10.106 is at 00:80:e1:00:00:00

seq=69/17664, tt1=128 (reply in 16)

> Frame 17: 74 bytes on wire (592 bits), 74 bytes captured (592 bits) on interface ©

Ethernet II, Src: Elitegro_f1:4f:36 (94:c6:91:f1:4f:36), Dst: Stmicroe_00:00:00 (©0:80:e1:00:00:00)
> Internet Protocol Version 4, Src: 192.168.10.100, Dst: 192.168.10.106
> Internet Control Message Protocol

ISP 94 c6 91 f1 4f 36 @8 00 45 00 -06--E
00 3c 1b a2 00 00 82 01 00 00 c@ a8 @a 64 cO a8 s e d-
Qa 6a 08 00 4d 15 @@ @1 00 46 61 62 63 64 65 66 M--- -Fabcde:

67 68 69 6a 6b 6¢c 6d 6e 6f 70 71 72 73 74 75 76 ghijklmn opgrstuv
77 61 62 63 64 65 66 67 68 69 wabcdefg hi

© 7 Bytes 0-5: Address (eth.acdr) Padkets: 20 - Displayed: 20 (100.0%) || profie: Defauit
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