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this time, t

on A, B and 

t IP  

ast IP addr

een the bit 

.98.173.123

5” 

Subnet mask

tion 

data commu

OCKET open 

 of W5200, 

t the source 

mand. Afte

n the SOCKE

  

urce_port;  

   

n_SR is chang

CK_UDP) Sn_

ata 

ption of UD

ommunicati

same reason

 

V) == ‘1’) Sn_

o., Inc. All rig

there is no 

 C, and also 

ess can be 

complemen

” and the 

Decima

222.098

k 000.000

- 

222.098

unication, S

 process is 

 then set th

 port numbe

r the OPEN

ET initializat

/* set

/* set

/* set

ged to SOCK_

_CR = CLOSE

DP data from

on. It is str

ning from TC

_IR(RECV) = 

ghts reserve

 need to ge

 ARPTOis not

 obtained 

nt of the sub

subnet ma

al 

8.173.123 

0.000.255 

8.173.255 

SOCKET init

as followed

he protocol 

er Sn_PORT0

N command

tion is comp

ts UDP mode

ts source por

ts OPEN com

_UDP */ 

; goto START

m destinatio

rongly recom

CP. Please re

 ‘1’; goto Re

ed. 

et the dest

t occurred. 

by perform

bnet mask a

ask:“255.255

Binary 

11011110.01

00000000.00

- 

11011110.01

tialization i

. At first, c

 mode (Sn_

0 for commu

d, the state

plete. 

e */ 

rt number */

mmand */ 

T; 

on. User ca

mmended t

efer to the 

ceiving Proc

tination har

ing a bit-w

nd the host’

5.255.0”, b

1100010.101

0000000.000

1100010.101

s required;

choose one S

_MR(P3:P0)) 

unication. F

e of Sn_SR 

 

an also chec

o use the s

“5.2.1.1 TC

ess stage; 

rdware addr

wise logical 

’s IP address

broadcast IP

01101.01111

000000.11111

01101.11111

; it opens 

SOCKET am

 of the cho

Finally, exec

is changed

ck for recei

second met

CP SERVER”. 
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cute 

d to 
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/*

} 

Sec

{ 

   

} 

 

Receiv

Proc

The 

The 

INFO

DATA

tran

SOCK

rece

If th

rece

{ 

/*

sr

/*

sr

 

/*

he

/*

if 

{ 

opyright 201

* In this case

IMR Sn_IMR 

cond Method

 if (Sn_RX_R

ving process

cess the rece

 structure of

 received UD

O contains t

A packet. Th

smitter by 

KET by usin

eption by an

e DATA size 

eive that DAT

* calculate o

rc_mask = Sn

* calculate st

rc_ptr = gSn_

* read head i

eader_size =

* if overflow 

 ( (src_mask 

/* copy up

upper_size

memcpy(sr

 

11WIZnet Co

e, if the inte

 and Sn_IR. *

d : 

RSR0 != 0x000

 

eived UDP d

f received U

Figure

DP data con

transmitter’

he UDP can

transmitter

ng “255.255

alysis of tra

 of Socket n

TA and also 

offset addres

n_RX_RD &g S

tart address

_RX_BASE + s

information 

= 8; 

 SOCKET RX 

 + header_si

pper_size byt

e = (gSn_RX_

rc_ptr, head

o., Inc. All rig

errupt of So

*/ 

00) goto Rece

data in Inter

UDP data is a

e 12 The R

nsists of 8by

s informatio

 receive UD

r’s informat

.255.255” I

ansmitter’s i

n-th is large

 cannot rece

s */ 

Sn_RX_MASK

(physical add

src_mask;   

(8 bytes) */ 

memory */ 

ze) > (gSn_R

tes of src_pt

_MASK + 1) – 

er, upper_siz

ghts reserve

ocket n-th is

eiving Proce

rnal RX mem

as below. 

Received U

ytes PACKET

on (IP addr

DP data from

tion of PACK

IP address. 

information

r than Inter

eive fragme

K;    // src_

dress) */ 

  // src_ptr

 

RX_MASK + 1

tr to header_

src_mask; 

ze); 

ed. 

 activated, 

ess stage; 

mory.  

UDP data F

-INFO, and 

ress, Port nu

m many oth

KET-INFO. I

So the hos

. 

rnal RX mem

nted DATA. 

_mask is offs

r is physical s

) ) 

_addr*/ 

interrupt oc

Format 

DATA packet

umber) and

hers. User c

t also rece

t should ign

mory free siz

set address 

start address

ccurs. Refer 

t. The PACK

d the length

can classify 

eives broadc

nore unwan

ze, user can

s 
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} 

el

{ 

} 

/*

sr

 

/*

pe

pe

ge

 

/*

if 

{ 

} 

el

{ 

opyright 201

/* update 

header_ad

/* copy lef

left_size =

memcpy(g

/* update 

src_mask =

lse 

/* copy he

memcpy(sr

/* update 

src_mask +

* update src_

rc_ptr = gSn_

* save remot

eer_ip = hea

eer_port = h

et_size = hea

* if overflow 

 ( (src_mask 

/* copy up

upper_size

memcpy(sr

/* update 

destination

/* copy lef

left_size =

memcpy(g

lse 

/* copy len

memcpy(sr
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header_addr

ddr += upper_

ft_size bytes

= header_size

Sn_RX_BASE

src_mask */ 

= left_size; 

eader_size by

rc_ptr, head

src_mask */ 

+= header_si

_ptr */ 

_RX_BASE + s

te peer infor

der[0 to 3]; 

eader[4 to 5

ader[6 to 7];

 SOCKET RX 

 + get_size) 

pper_size byt

e = (gSn_RX_

rc_ptr, desti

destination_

n_addr += up

ft_size bytes

= get_size – u

Sn_RX_BASE

n bytes of sr

rc_ptr, desti

o., Inc. All rig

r*/ 

_size; 

s of gSn_RX_

e – upper_siz

, header, lef

 

ytes of get_s

er, header_s

 

ze; 

src_mask; 

mation & rec

 

5]; 

 

memory */ 

> (gSn_RX_M

tes of src_pt

_MASK + 1) – 

nation_addr,

_addr*/ 

pper_size; 

s of gSn_RX_

upper_size; 

, destination

rc_ptr to des

nation_addr,

ghts reserve

_BASE to hea

ze; 

ft_size); 

start_addres

size); 

ceived data 

MASK + 1) ) 

tr to destina

src_mask; 

r, upper_size

_BASE to des

n_addr, left_

stination_add

r, get_size); 

ed. 

ader_address

ss to header_

 size */ 

tion_address

); 

tination_add

_size); 

dress */ 

 

s */ 

_address */ 

s */ 

dress */ 
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} 

/* i

Sn

/* s

Sn_

} 
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increase Sn_

n_RX_RD = Sn

set RECV com

_CR = RECV; 
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_RX_RD as le

n_RX_RD + h

mmand */ 

 

o., Inc. All rig

ngth of len+

header_size +

 

ghts reserve

+ header_size

+ get_size; 

ed. 

e */ 
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Check 

The 

mem

tran

{ 

/*

FRE

fr

if 

 

/*

   

   

 

/*

ds

/*

ds

 

/*

if 

{ 

el

{ 

} 

/* i

Sn

opyright 201

 send data /

 size of DAT

mory. If it 

smitted. Th

* first, get th

EESIZE: 

reesize = Sn_

 (freesize<le

* Write the v

Register(Sn_

 Sn_DIPR0 = 

 Sn_DPORT0 

* calculate o

st_mask = Sn

* calculate st

st_ptr = gSn_

* if overflow 

 ( (dst_mask

/* copy up

upper_size

memcpy(sr

 

/* update 

source_add

/* copy lef

left_size =

memcpy(sr

lse 

/* copy len

memcpy(sr

increase Sn_

n_TX_WR0 +=
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/ sending pro

TA that the 

is larger t

he Sn_DIPR0 

he free TX m

_TX_FSR0; 

en) goto FREE

value of rem

_DIPR), Sock

 remote_ip; 

 = remote_p

offset addres

n_TX_WR0 & 

tart address

_TX_BASE + d

 SOCKETTX m

k + len) > (gS

pper_size byt

e = (gSn_TX_

rc_ptr, desti

source_addr

dress += upp

ft_size bytes

= send_size – 

rc_ptr, desti

n bytes of so

rc_ptr, desti

_TX_WR0 as 

= len; 

o., Inc. All rig

ocess 

 user wants

than MTU, 

 is set “255.

memory size *

ESIZE;    //

mote_ip, rem

ket n-th Dest

ort; 

s */ 

 gSn_TX_MAS

(physical add

dst_mask;   

memory */ 

n_TX_MASK 

tes of source

_MASK + 1) – 

nation_addr,

ress*/ 

per_size; 

s of source_a

 upper_size;

nation_addr,

ource_addres

nation_addr,

length of len

ghts reserve

s to transm

it is autom

.255.255.25

*/ 

/ len is send

mote_port t

tination Port

SK;    // ds

dress) */ 

  // dst_ptr

 + 1) ) 

e_address to

dst_mask; 

r, upper_size

address to gS

 

r, left_size); 

ss to dst_ptr

r, len);  

n */ 

ed. 

it cannot b

matically d

5” when use

 size 

to the Socke

 Register(Sn_

st_mask is of

r is physical 

 dst_ptr */ 

);  

Sn_TX_BASE 

 

r */ 

be larger th

ivided by M

er wants to 

et n-th Desti

_DPORT). */ 

ffset address

start addres

 */ 

han Internal

MTU unit 

 broadcast. 

ination IP Ad

 

s 

ss 
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/*

Sn_

} 

 

Check 

To tr

The 

the 

tran

Firs

{ 

/* c

whi

{ 

/

  if

} 

Sn_

} 

Sec

{ 

If (

If (

/* 

Interr

(Sn_I

} 

 

Check 

If us

{ 

/*

Sn_

   

/*

Sn_

} 
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* set SEND co

_CR = SEND; 

 complete se

ransmit the 

 larger the 

user must p

smits UDP d

st method : 

check SEND c

ile(Sn_IR(SEN

/* check ARP

f (Sn_IR(TIM

_IR(SENDOK) 

cond method

(Sn_CR == 0x

(Sn_IR(TIMEO

In this case

rupt Registe

R). */ 

 Finished / S

ser doesn’t n

* clear remai

_IR = 0x00FF

 IR(n) = ‘1’; 

* set CLOSE c

_CR = CLOSE
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ommand */ 

 

ending / Tim

 next data, 

data size, t

properly div

data. If ARPT

  

command co

NDOK)==‘0’)

PTO */ 

EOUT)==‘1’)

 = ‘1’; /* cle

d :  

x00) transmis

OUT bit) == ‘

e, if the int

er(IR), Inter

SOCKET clos

need the co

ined interrup

F; 

 

command */ 

E; 

o., Inc. All rig

meout 

 user must c

the more tim

vide the da

TO occurs, th

ompletion */

  /* wait int

 Sn_IR(TIMEO

ear previous 

ssion is comp

1’) goto nex

terrupt of S

rrupt Mask 

se 

mmunicatio

pts */ 

 

ghts reserve

check that t

me to comp

ata to transm

he UDP data 

 

terrupt of SE

OUT)=‘1’; go

 interrupt of 

pleted. 

xt stage; 

Socket n-th 

Register (IM

on any more

ed. 

the prior SEN

plete the SE

mit. The AR

 transmissio

END complet

oto Next stag

 SEND compl

is activated

MR) and Soc

e, close the 

ND comman

END comma

RPTO can oc

on has failed

tion */ 

ge; 

letion */ 

d, interrupt 

cket n-th I

Socket n-th

nd is comple

and. Therefo

ccur when u

d. 

 occurs. Ref

nterrupt Re

.  
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5.2.
The 

the 

regis

mult

rece

to m

hard

the 

be c

The 

“01:

class

http

Whe

‘Gro

addr

“01:

In t

(auto

the 

mess

perio

The 

versi

 

SOCKE

Choo

Sn_D

grou

num

exec

com

{ 

STA

/*

Sn

Sn

Sn

opyright 201

2.2 
 broadcast 

multicast 

stered at a 

ticast-group

eive the DAT

multicast-gro

dware addre

‘Group hard

changed. 

 ‘Group h

00:5e:00:00

s IP address 

p://www.ian

en selecting

oup IP addre

ress’ to 

00:5e:01:01

the W5200

omatically) 

“Join” me

sage is inte

odically and

 W5200 sup

ion, the hos

ET Initializat

ose one SOC

DHAR0 to ‘M

up IP addres

mber.’ Set t

cute OPEN c

mand, the S

ART: 

* set Multica

n_DHAR0 = 0

n_DHAR1 = 0

n_DHAR2 = 0
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Multicast
communica

communica

multicast-g

p. If user tra

TA for A. To 

oup by usin

ess,’ ‘Group

dware addre

hardware 

0:00”to “01

 (From “224

na.org/assig

, the upper

ess’ must be

“244.1.1.11

1:0b.” Pleas

0, IGMP pr

 processed. 

essage is in

ernally trans

d internally 

port IGMP v

st processes

tion 

CKET for mu

Multicast-gro

ss.’ Then s

he Sn_MR(P

command. If

SOCKET initi

st-Group inf

0x01; /* 

0x00; 

0x5E; 

o., Inc. All rig

t 
tion commu

ation comm

roup. Suppo

ansmits dat

 use multica

ng IGMP pro

 IP address,

ess’ and ‘Gro

address’ i

:00:5e:7f:ff

4.0.0.0” to “

nments/mu

r 23bit of 6

e the same.

,” the ‘

se refer to t

rocessing t

 When the u

nternally tra

smitted. Aft

transmitted

version 1 an

 IGMP direc

ulticast com

oup hardwa

et the Sn_P

P3:P0) to U

f the state o

ialization is 

ormation */ 

 set Multicas

ghts reserve

unicates wit

municates 

ose that A, B

ta to multic

ast commun

otocol. The

,’ and ‘Grou

oup IP addre

is selected

f:ff”) and th

“239.255.25

ulticast-addr

6bytes ‘Grou

. For examp

‘Group ha

the “RFC111

to register 

user opens t

ansmitted. 

ter the SOC

d when the u

nd version 2

tly by using

mmunication 

are address’

PORT0 and 

UDP and se

of Sn_SR is c

 completed

 

st-Group H/W

ed. 

th many an

with many

B, and C are

cast-group (

nication, the

e multicast-

up port num

ess.’ But the

d at the 

he ‘Group IP

55.255”, ple

resses U).  

up hardware

ple, if the u

rdware ad

2” (Uhttp://

 the mult

the Socket n

If the use

CKET opens,

user commu

2 only. If us

 the IPRAW 

 among 8 SO

’ and set th

 Sn_DPORT0

et the Sn_M

changed to 

. 

W address(01

d unspecifie

y specified

e registered

contains A)

e destinatio

-group cons

mber.’ User 

e ‘Group po

assigned 

P address’ is

ase refer to

e address’ a

user selects

ddress’ is 

www.ietf.or

icast-group 

n-th with m

r closes it,

 the “Repo

unicates. 

ser wants u

mode SOCK

OCKETS of W

he Sn_DIPR0

0 to ‘Multic

MR(MULTI) t

SOCK_UDP a

1:00:5e:01:0

ed others. 

d others w

d at a specif

), B and C a

on list regist

sists of ‘Gro

 cannot cha

rt number’ 

range (Fr

s selected in

o the websit

and the 4by

s the ‘Group

selected 

rg/rfc.htmlU)

 is intern

multicast mo

, the “Lea

ort” message

use an upda

KET. 

W5200. Set 

0 to ‘Multica

cast-group p

to ‘1.’ Fina

after the OP

01:0b) */ 
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Sn

Sn

Sn

Sn

Sn

Sn

Sn

Sn

Sn

Sn

 

Sn

 

/*

if 

} 

 

Check 

Refe

 

Receiv

Refe

 

Check 

Since

user

Ther

com

{ 

/*

FRE

fr

if 

 

/*

ds

/*

ds

/*

opyright 201

n_DHAR3 = 0

n_DHAR4 = 0

n_DHAR5 = 0

n_DIPR0 = 21

n_DIPR1 = 1;

n_DIPR2 = 1;

n_DIRP3 = 11

n_DPORT0 = 

n_PORT0 = 0x

n_MR = 0x02 

n_CR = OPEN

* wait until S

 (Sn_SR != SO

 received da

er to the “5.

ving process

er to the “5.

 send data /

e the user 

r does not 

refore, copy

mand. 

* first, get th

EESIZE: 

reesize = Sn_

 (freesize<le

* calculate o

st_mask = Sn

* calculate st

st_ptr = gSn_

* if overflow 
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0x01; 

0x01; 

0x0B; 

1; /* 

 

 

; 

 0x0BB8; /* 

x0BB8; /* 

 | 0x80; /* s

N; /* 

Sn_SR is chan

OCK_UDP) Sn

ata 

.2.2.1 Unica

 

.2.2.1 Unica

/ Sending Pro

 sets the in

need to se

y the trans

he free TX m

_TX_FSR; 

en) goto FREE

offset addres

n_TX_WR0 &

tart address

_TX_BASE + d

 SOCKETTX m

o., Inc. All rig

 set Multicas

 set Multicas

 set SourcePo

et UDP mode

 set OPEN co

nged to SOCK

n_CR = CLOSE

ast & Broadc

ast & Broadc

ocess 

nformation 

et IP addres

smission da

memory size *

ESIZE;    //

s */ 

gSn_TX_MAS

(physical add

dst_mask;   

memory */ 

ghts reserve

st-Group IP a

st-GroupPort

Port number(

e & Multicas

ommand */ 

K_UDP */ 

E; goto STAR

cast.” 

cast.” 

about mult

ss and port

ata to inter

*/ 

/ len is send 

SK;    // ds

dress) */ 

  // dst_ptr

ed. 

address(211.

t number(300

3000) */ 

st on Socket 

RT; 

ticast-group 

t number f

rnal TX me

 size 

t_mask is of

r is physical 

1.1.11) */ 

00) */ 

n-th Mode Re

 at SOCKET

or destinati

mory and e

fset address 

 start addres

Register */ 

T initializati

ion any mo

executes SE

s 

ss 
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if 

{ 

} 

el

{ 

} 

/* i

Sn

/* s

Sn_

} 

 

Check 

Since

occu

{ 

/* c

whi

S0_

} 

 

Check 

Refe
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 ( (dst_mask

/* copy up

upper_size

wizmemcp

/* update 

source_add

/* copy lef

left_size =

wizmemcp

lse 

/* copy len

wizmemcp

increase Sn_

n_TX_WR0 +=

set SEND com

_CR = SEND; 

 complete se

e the host 

ur. 

check SEND c

ile(S0_IR(SEN

_IR(SENDOK) 

 finished / S

er to the “5.
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k + len) > (gS

pper_size byt

e = (gSn_TX_

py((0x000000

source_addr

dr += upper_

ft_size bytes

= len – upper_

py( source_ad

n bytes of so

py( source_ad

_TX_WR as le

= send_size; 

mmand */ 

 

ending / Tim

manages all

command co

NDOK)==‘0’)

 = ‘1’;      

SOCKET close

.2.2.1 Unica

o., Inc. All rig

n_TX_MASK 

tes of source

_MASK + 1) – 

0 + source_ad

r*/ 

_size; 

s of source_a

_size; 

ddr, gSn_TX_

ource_addr t

ddr, dst_ptr, 

ength of len 

 

meout 

l protocol p

ompletion */

;  /* wait in

   /* clear p

e 

ast & Broadc

 

ghts reserve

 + 1) ) 

e_addr to de

dst_mask; 

ddr), (0xFE0

addr to gSn_

_BASE, left_s

to dst_ptr */ 

 len);  

 */ 

process for d

 

nterrupt of S

previous inte

cast.” 

ed. 

estination_ad

0000 + dst_pt

_TX_BASE */ 

size); 

 

data commu

SEND comple

errupt of SEN

ddress */ 

tr), upper_si

unication, t

etion */ 

ND completio

ize); 

timeout can

on */ 
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5.2.
IPRA

prot

acco

in W

IPRA

must

prot

(Uhttp

conf

supp

IPRA

SOCK

IGMP

 

SOCKE

Sele

mod

‘OPE

{ 

STA

/* s

/*

opyright 201

.3 IPRAW
AW is data 

ocol layers.

ording to the

W5200 by ha

AW by openi

t set the pro

ocol num

p://www.ia

figured to S

port TCP (0

AW mode on

KET cannot 

P. 

ET Initializat

ct the SOCK

e and execu
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