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Abstract

Local network that widely used today is a cable-typed Ethernet network The reasons
of popularity are that 1) Control equipments are cheaper compared to other system 2)
Each station performs data transmission independently, then, system is not interrupted
as station is broken down 3) Special control is not necessary, then, electronic equipment
is simple. However, in some building;are not convenience to arrange wire or in the

~-case of temporary utilazation, the network should be changed in to wireless system.

When the existed Ethernet system is developed-to use in wireless enviornment, there o

are two problemsithat must be considered 1) Signalling system must be developed
appropriate with wireless system 2) Control software of each station should be adapted
into broadcasting system.

_In this reseach, we combine some essential hardware in to the existed Ethernet

system for wireless operation and design appropriate software for wireless LAN.
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DP 83901 Serial Network Interface Controller .

RX 4/~ PLL o | PROTPCOL | .| COMMAND 4 [4—BUS CLOCK
DECODER PLA ; : & ADDRESS DMA CONTROL =
REGISTER BUS —

1 t * o . [ CconTENTION
g ¥ COLLISION W SIGNALS
ch+/-
= RCY DATA / CLK : . )8 7
— 2
A = i
R it o e 3 X . 8 16
DESERIALI g - e |
oo > 16 BY1E Firo[ € 7| NUX [ ADDRESS/DATA
OR 16 ;
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MANCHESTER | seriatizer | ;
TX+/- ENCODER LOGIS SR CONTROL
& A |
IDLE

SEL =] CONTROL PREAMBLE
LOGIC

+

CRC
GENERATION
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Block diagram Suumunsoia1diiy o Tugavidnfie
1. ENCODER/DECODER (ENDEC) MODULE
2. NIC (Network Interface Controller) MODULE

ENDEC MODULE -
uiooniiin o dwugd
1)MANCHESTER ENCODER AND DIFFERENTIAL DRIVER %’uﬁtymﬂmuuu NRZ"
970 NIC MODULE udan/dowdhuiuy MANCHESTER smhSede e TRANCEIVER motuiiu
vziindloutauiiousnnszia DC 531319 TRANCEIVER #iu NODE BOARD Tnon19#1y secondary
vomomlastimunsatonszua1dssosne #o wAsUY Twisted pair AUI cable
2) MANCHESTER DECODER  wimihiifudoyedufludyamuuy DIFFERENTIAL
MANCHESTER 910 TRANCEIVER 113 wlashilludgygnauuy NRZ uasadie cock udaaelulis
NIC MODULE uanmmfuﬁaﬁmﬁwﬁmmaaquéuqmm Frame 190A52991A mid-bit transition
1uﬁ’;uﬁ’ﬂsznau'lﬂﬁwﬁa%"uﬁnmwm DIFFERENTIAL (Differential Receiver) fill PLL
(Phase-locked 1oop) ﬁ:qﬁoaﬁ'auﬁyﬁﬁnus"mﬁunﬁa‘l%uaﬂﬁtgtmtu MANCHESTER i W i udaygar

clock fiudQyaIudoyaIUY NRZ
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3) COLLISION TRANSLATOR 116 TRANCEIVER ATIINL collosion signal LY network
o o o P
cable LA NAYRY U sqaure wave 121D 10 MHz 1§1317191 Differential input ¥8¢ NODE BOARD

. i d 1 d v
B active SNIC szondnmisas luasaiunazwsoumsaslny

NIC MODULE vi39_MEDIA ACCESS CONTROLLER :
Usznouldae 4 daufe
1) RECEIVE DESERIALIZER
wihauileiidagndunn camier sense $umszguiie I iafkugndndluds snin
register 199 clock 711§191n%71 MANCHESTER DECODER (iasdoyafidunezgndslufidau cre
GENERATOR/CHECKER Ag'lt)  Iudaufifsznen ludqe
- Synch Detecter ﬁ”mﬁ,‘ném_i’J‘BﬁhSmnomemeDeﬁmiter(SFD)FrmneﬁL‘ﬁl‘lu’ltﬁ;t)‘lﬁﬂﬂuﬁnmﬁﬂ
0 luABLAURIA Destination Address Field
- 16-byte FIFO Buffer
- Receive Byte Count Yimihius o ludidun Tnosziumufiosniuioddoyar ludite T
Ty 16-Byte FIFO ; '
2) TRANSMIT SERIALZER
szsdoyauunuily - 16Byte FIFO  udalasliifluuvveynsuiedeosnTdmdou

CRC GENERATOR/CHECKER #43:gnfi1nuaas 139820 Transmit clock (20 MHz) $ademnaolu
3) CRC GENERATOR/CHECKER '
-mhwtfﬁ'aga
CRC logic 924 Preamble field SED bit wazad1a CRC field 11ndoyauuy oynsuiidniug
115 u199nd9u TRANSMIT SERIALIZER CRC field szgndsnumdadeya lusgatuesnl
yuziudeyn
CRC logic 95319 CRC field 110 Frame fignasinudnnudaniifiadiniuly afouioufy
CRC feild 494 Frame #5031 §1asefuiiuansdt Frame fsudungndes rlinsefeshinmsonidn

{ A g ar 1o & 3
doyaniud iy Frame siuionue ( awnsodmualy - Sunie lisudeyaldlunsd cre feild

liasahu )



4) ADDRESS RECOGNITION LOGIC
' deo e
1W30ifuY Destination Address Feild (6 1u#lisn ¥84Frame) Aufnium1 T Physical
Address Registers (PAR), Multicast Address Registers (MAR) o1 laias a4 @2uU Protocol Control Logic

o _~ o : 5 d ~ . é
_ (PCL) 92MNISUNIANNISTY Frame WU Tunsdiinniinves Destination Address (114 1 Fany1ofa

5
Broadcast PCL 19250 Frame YU

PROTOCOL PLA

°

Y o
whidag

DMA AND BUFFER CONTROL LOGIC

remote DMA

-local DMA 145uddoyasening local memory iy FIFO

-remote DMA 1%5ud :%gas:niw local memory 11} main memory

INTERNAL REGISTER

-a « o - 5 ! 7 -~ ~
svmaeimelugndtivuia 8 Gin urlaily 4 pages (FonTastia Pso uax PS11  command
register 91 RAO - RA3 HidenTianes luudazing

Page 0 Address Assignments (PS1 = 0, PS0 = 0)

UtuYv04 packet 52113015 F WAL Preamble feild BONTIN packet

BUFFER CONTROL LOGIC - 1§lumsniufy DMA 9119 16-bits 2 §3 A5 local DMA il

RAO-RA3 RD wWH RA0-RA3 RD : WR
00H Command (CR) Command (CR) 09H Current Remote DMA | Remote Start Address
DA1 Reaqister 1 (RSAR1
01H | Current Local DMA | Page Start Register Address 1 (CRDA1) al ( )
Address 0 (CLDAO) - | (PSTART) 0AH Reserved Remote Byte Count
p Register 0 (RBCRO)
02H Current Local DMA Page Stop Register g (
| Address 1 (CLDA1) (PSTOP) 0BH Reserved Remote Byte Count
Register 1 (RBCR1
03H Boundary Pointer Boundary Pointer g . ( : )
(BNRY) (BNRY) OCH Receive Status Receive Configuration
i RSR! Register (RCR)
04H Transmit Status Transmit Page Start Register ( ) L - ( . -
Register (TSR) Address (TPSR) ODH Tally Counter 0 Transmit Configuration
Ali t | Register (TCR
05H Number of Collisions | Transmit Byte Count (Ei':::(cﬁ;_‘:;" g (TCR)
Register (NCR) Register 0 (TBCRO) - -
it Byte Count OEH Tally Counter 1 Data Configuration
06H FIFO (FIFO) ;;rar?s;'mt1 {Tl: CR\;r)\ (CRC Errors) Register (DCR)
- — (CNTR1)
o Intefrupt o lnler.rupt Sltsa;us OFH Tally Counter 2 Interrupt Mask
Regate 00 Paaste (9 Missed Packet Register (IMR)
08H Current Remote DMA | Remote Start Address Errors) (CNTR2)
Address 0 (CRDAO) | Register 0 (RSARO)

| oo



Page 1 Address Assignments (PS1 = 0,PSO = 1)

Page 2 Address Assignments (PS1 = 1, PSO = 0)

COMMAND REGISTER (CR) 00H (READ/WRITE) .

RAO-RA3 RD WR RAO-RA3 RD WR
00H Command (CR) Command (CR) OOH Command (CR) Command (CR)
01H Physical Address Physical Address 01H Page Start Register Current Local DMA
Register 0 (PARD) Register 0 (PARD) (PSTART) Address 0 (CLDAD)
02H Physical Address Physical Address 02H Page Stop Register Current Local DMA
Register 1 (PAR1) Register 1 (PAR1) (PSTOP) Address 1 (CLDA1)
03H Physical Address Physical Address 03H Remote Next Packet | Remote Nexl Packet
Register 2 (PAR2) Register 2 (PAR2) Pointer . Pointer
04H Physical Address Physical Address 04H Transmit Page Start Reserved
Register 3 (PAR3) Register 3 (PAR3) Address (TPSR)
05H Physicai Address Physical Address 05H Local Next Packet Local Next Packet
Register 4 (PAR4) Register 4 (PAR4) Pointer Pointer
06H Physical Address Physical Address 06H Address Counter Address Counter
Register 5 (PARS) Register 5 (PARS) (Upper) (Upper)
07H Current Page Current Page 07H Address Counter Address Counter
Register (CURR) Register (CURR) (Lower) (Lower)
08H Mullicast Address Multicast Address 08H Reserved Reserved
Register 0 (MARQ) Register 0 (MARD) 09H Reserved Reserved
0SH Multicast Address Multicast Address | . . 0AH Bagbrved Reserved
Reqgister 1 (MAR1) Register 1 (MAR1)
; ; 0BH Reserved Reserved
OAH Multicast Address Mullicast Address - ;
Register 2 (MAR2) | Register 2 (MAR2) 0CH Receive Configuration | Reserved
g s Register (RCR)
0BH Multicast Address Multicast Address 5
Register 3 (MAR3) | Register 3 (MAR3) ODH | Transmit Reserved
Do Lo Configuration
OCH ul l.nzsl Address Mun'ncasl Address Register (TCR)
Register 4 (MAR4) Register 4 (MAR4)
3 g OEH Data Configuration Reserved
ODH Multicast Address Multicast Address Register (DCR) L
Register 5 (MARS5) | Register 5 (MAR5)
. " OFH Interrupt Mask Reserved
OEH Muilticast Address Multicast Address Register (IMR)
Register 6 (MARE) Register 6 (MARG) -
= 3 Note: Page 2 registers should only be for purp
W= e e B | Multicast Address - ; Mullicast Address They should nol be modihed duning normal operation.
y Register 7 (MAR7) | Register 7 (MAR7) Page 3 should never be modified.

WiFudunsdy, muqunsiinmeed remoe DMA tazfonmavedismned lunsdeiidan
1 Cr zdovimaaainds ide RD2-RDO, TxP wafdaamnsorauludunamuiorfuus
goutiulimudeaiuso 115 )
- #1974 transmit i oURLAUNITIMYO remote DMA it RDO-RD29z8n w1l lu
Remote DMA command 15J61in151% TxP bit
- ©IMINUYBS remote DMA 1FousiufunIsds 1in RDO-RD2 sunsodon Idmudeanis
waz '0' ©19gniWouasll TxP bit Fe9z liiiinalan
- 81 remote DMA Tn13H10MBY (Read/Write) vzdpagmin Wiatoduniesnd@ndoufiniham

' 3 v
BU 92503 Bit PSO,PS1,RD2.STP mw1sara lenasanan
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7 6 5 4 3 2 1 0 '
PS1 | PSO | RD2 | RD1 | RDO | TXP | STA | STP

STP - Stop : Humdswenanisian Wowaily 1 Tnavirli contrllerdauianininufiedg
- . et o -9 i - o oo w 3 U [3 ¥
—gomgiiwn 92 lilin1sfunTeds packet msdMIamsiuniae Megezgnin v
-] : g 9 v - dvo o dv
wisAuneudiganuefian misenvinanmziiiidTaemnaaiaiid o
uaziwaila STA (Start) 13w 1
P L 3 o 4 .
STA - Start Transmit Packet : fiai1¥n35zdu IMsNICOundInidansoamsony luaams
ad A A ' o & W LA
59 TxPldamosumsduazssTivaeulionsauaisdunie gn
> > LN
onan datms  grEavasnin llsunsulu Transmit Byte Count
- - i1 Transmit Page Start Register uda

o

RDO-RD?2 - remote DMA command : fiITHUANMIHIIUYES remote DMA A1)

0 0 0  Not allowed

0 0 1  Remote read
0 1 0  Remote write (Note 2)
0 1 1  Send Packet

1 X X  Abort/Complete Remote DMA (Note 1)

PSO-PS1 - Page Select : Fidenmaesiaaimesaal
PSO. “PS1
0 0 Sy T
0 1 Register Page 1
1 0 Register Page 2

1 1 Reserved

10



INTERRUPT STATUS REGISTER (ISR) 07H (READ/WRITE)

N8 TAY Host processor H3® CPU BMIAIMAYDINIDUMBT Wi}

d 6 3 4 3 P 1 0
RST | RDC | CNT |OVW | TXE | RXE | PTX | PRX

PRx - Packet Receive : 11§49 packet Qﬂ%’m‘l’fmﬂﬂvwﬁ error
PTx - Packet Transmitted : Ll‘ﬁ,d’h packet gﬂﬁdﬂﬂﬂiﬂiﬂﬂiﬁﬁ error
g Yt do 9 a9y a 2 b B
RxE - Receive Error : LT3 packet ﬂTUL‘U’m'IIJ‘UﬂNﬂWﬁ?ﬂ‘ﬂdﬂ?ﬁ?iﬂlﬂﬁ‘ﬂﬂ‘ﬂ
WA 1 dnvatzAil
- CRC Error
- Frame Alignment Error
- FIFO Overrun
- Missed P_acket
s AT a & a0l
TxE - Transmit Error : mmzflu 1 lﬁf) packet ﬁaaaan'lﬂmﬂ error ‘Ndﬂdﬁ
- Exceesive Collision
- FIFO Underrun
OVW - Overwrite Warning : iyaudin 11110 receive buffer ring Qﬂ:l%,ﬂuﬂuﬂ
4 &
CNT - Counter Overflow : L‘?ﬂlﬁﬂ MSB 983 NETWORK TALLY COUNTER Hil4u3eun
v 2 o
‘ mmqumm
. £
RDC - Remote DMA Complete : (4@tilu 1i/9M9319111984 remote DMA 185 9f1aq
A
RST - Reset Status : 9zisauiiy 1 1o
g v = S A A0 o o
- SNIC HNgarnueIvALanfosIlelade START TUdicr
1 4 v
- 1A Receive Buffer Ring Overflow uazindosiideih packet #INLLA 1 Ju
1 eonnntivines

=) q’ ] a o 4 = S LY ' :
iatl luafredumessusatiuiouasive naousminiu



INTERRUPT MASK REGISTER (IMR) OFH (WRITE) »
WWimsumsfmualiifie interrupt uAasingzasefiy Interrupt Status Register @SR) f1dala

o o = C S ol ) a Py o gl 9y a o
gnide doyga interrupt szifiadim ludinued ISR Aaseiugnide uaz  diilaleqlu MR ety

o L7 S a c; =2 Y1 o
0 fiee’laill interrupt 1Al DainlaluISR 1w

B e s e S5 N AR
~ |RDCE | CNTE [OVWE| TXEE | RXEE | PTXE | PRXE

PRXE - Packet Received Interrupt Enable :

0 Ipterrupf Disable

1 : Enable Interrupt lﬁﬂl%ﬁ 1 packet
PTXE - Packet Transmitted Interrupt Enable :

0 : Interrupt Disable

1 : Enable Imerrﬁpt lﬁﬁ packet Qﬂff 3000
RXEE - Receive Errar Interrupt Enabe :

0 : Interrupt Disable

1 : Enable Interrupt lf;t) packet ﬁ'lﬁ'%”umtﬁﬂ €ITor
TXEE - Transmit Error Interrupt :

0 : Interrupt Disable

1 : Enable Interrupt 10 packet ﬁa’aeamﬁﬂ error
OVWE - Overwrite Warning Interrupt Enable :

0 : Interrupt Disable

o

1 : Enable Interrupt 1iiofiA inodmiudoyafivun
CNTE - Counter Overflow Interrupt Enable
0 : Interrupt Disable
1 : Enable Interrupt lf}ﬂ MSB 984 Network Statistics counter 'Hf}»i EL) mﬂn’hm‘fq
counter Qﬂl‘?m
RDCE - DMA Complete Interrupt Enable :
0: Interruﬁt Disable

1 : Enable Interrupt 1ijd Remote DMA Win1séedeyaaivfouion



DATA CONFIGURATION REGISTER (DCR) OEH (WRITE)

aa Jd’ A o

FmwestIzgn Isunsumemvua

- MIdUINETMaIEHIN SNIC 1Y memory 1192 Wity 8,16 Ta

- denmduvesludd ldiuuny 16 Sauazdmuagluuyees FIFO DCR vzdvagnTsunsuy

noums Inaan1 ¥y Remote Byte Count Register

7 6 5 4 3 2 1 0
- FT1 | FTO | ARM | LS | LAS | BOS | WIS

L :

WTS - Word Transfer Select : MuuasuIudoyalunanaouionaasniwemis local uag
remote DMA
AW Jp ¥ P
<0 = DMA INdoud1eIByaias Byte
a wle P
- 1 = DMA ipdpudIdayanas Word
] ) A4 & 4 oy %
BOS - Byte Order Select : Inamviiztiodongluuunisinasugioisyaiiin Word
- 0 : Tudgeeguu AD15-ADE uaz lusidmoguu AD7-ADO
- 1: ludgesguu AD7-ADO uaz luddiogiuu AD15-ADS
LAS - Long Address Select
- 0 : Dual 16-bit DMA mode
- 1 : Single 32-bit DMA mode
LS - Loopback Select
- © =Y £
- 0 : enmMseIuIuTHuA loopback 1ia D1-waz D2 ¥04 TCR 92ABIYN Tils
HATN FINTUMTNIIY Toopback
- 1: mymnuing
ARM - Auto Initialize Remote
o o ' o ° o ¢ n’:
-0 : fde SEND Tiivi1a1u misti packet sennniiieszidiuldawduasu
PP
nTdsunsull
-1 : f1&a SEND 1970 Remote DMA 92QNAIATLAUBANDI1 packet DO
0 buffer ring

** 680x0 processor a0 1¥Mde SEND 14

13
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I

° ° = £ Vl 1 o é =S

FTO,FT1 - FIFO Thershold Select : 81A1Muas 1w byte Mt 11u FIro Tuvaizsud FIFO i
¥y Y = o P e’: ay 3 ' o

doyadhunfiiszdy bye AR sNIC sxvhmsdadygw

BREQ 1#ie 19 DMA Hredeyasin FrFo Tu131u 1ocal

memory
Receive Thresholds
FT} FTO Word Wide Bvte Wide
O— 1 Word 2 Bvtes
0 1 2 Words 4 Byvies
0 3 Words 8 Bytes
1 4 Words 12 byies

_TRANSMIT CONFIGURATION REGIGTER (TCR) 0D (WRITE)

flu TCR 9291 1% a1 transmitter section IMTEHINATAS packet YUILNNDTA

- - - OFST | ATD | LB1 | LBO | CRC

CRC - Inhibit CRC
| - 0.: CRC QAN 1Ay Transmitter
- 1: lifiu CRC
14 mode loopback CRC @NINYN enable H3® disable HpMNIIAMIUCRE 16

s it vy =
LBO, - Encode Loopback Control : tHuiinfi 198 riiaues loopback & anad1 loopback 1u

LB1 mode 2 1if D3 Y84 DCR Avagnidaiiiv 0
LB1 LBO
mode 0 0 0 Normal Operation
mode 1 0 . 1 Internal NIC Module Loopback
mode 2 1 0 Internal ENDEC Module Loopback
mode 3 1 1 External Loopback
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¥ : 5 e
ATD - Auto Transmit Disable : {iatlozy11W station Bueusn disable SNIC vounodalan
| A 1
N304 multicast packet INWIZOONYT  IATOITIAWITOYN
;. 2
enable 13 TAUNTS reset 1iATin50 TAUSY multicast packet IRH1E
o 4
BUNTDY
o = é 4 -~ A 5 A' M
1 : 155U multicast address ¥992 laasluiian 62 9T disable INTOIAY
o é M - 4 4 M
A1751 multicast address F982 laasluiah 63 9% enable 1A50ES
X T e o g a '
OFST - Collision Offset Enable : 11/at\ backoff anedfuie 1¥ifia priority 35H374 node
o ad
0 : Backoff Logic 1% backoff 9anoanuLBuLssuaI
ol ﬂé o @ o
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' £ oy < S o 4
COL - Transmit Collided : llﬂ’ﬂ\1'J‘!ﬂ']'iﬂilﬂﬂﬂ']'iWﬂUSU‘NﬂSUﬂqﬂ 1 77301 station ﬁu

9IUIUVDINTYUE a7 U NCR
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& 2
fio 16 AT
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CDH - CD Heartbeat : transceiver S8gq1/eAIN5ifia collision AuMa? ﬁm"fvzgqﬁn CD-
“Heartbeat signal #0U5UAUAITHIN FOITNUINTENIN frame (6.4
microsec.) HA49INNSAN frame TUAIIAA collision 1uuwﬂs:qﬂwﬁyﬂzqn
1@ uih transcieve 13118150 15iNe 1¥1 CD Heartbeat Test

v
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i\ 2
0 : packet IFUNUAA error vgniialy
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1+ packet NFuNURA emror 925113 (JoyaINA CRC error 11ag Frame Alignment
€ITOT) ! ] -
b r =3 4’ o Yar P 9 1 ' o v o v
AR - Accept Runt Packet : 1infiazfauon i1 packet Misondt 64 byte uadpadaogaliidng
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0 : packet UBONT 64 byte 113V
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- 2
0 : packet 11U broadcast 9zgnNa 1Yl
P o
1 : packet iy broadeast sxiu'13
4 o i o 4
AM - Accept Multicast : Enable 1930450 1¥1m351 packet iy multicast
d :
0 : packet 11U Multicast Destination Address 95 19NA329
1 : packet Milu Multicast Destination Address WYNATIN

PRO - Promicuous Physical

o o & od
0 : packet il Physical Address Y84 node A33NU address U84 station cmqnm'u'lu
PARO-PARS

A 1 o
1 : )N packet NYNEIUY Physical Address 35YAIUHUA
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MON - Moniter Mode : 1919a1¥51 packet 19 m¥oufiuns9 address az CRC us Ly
packet 041y buffer
" 0: AV packet 241U buffer

1 : A1999 address, CRC, Frame Alignment ua Ty packet a4y buffer

RECEIVE STATUS REGISTER (RSR) OCH (READ)

1Tufina01uz Y04 packet Ai5u,SoyniRoauriinues emror WasuomRs TR IIN m‘lunmﬂas
u‘nygnwaum‘lu header packet mmuag’lu buffer memory Tau DMA ma packet mummqnﬂmuﬂm
fimsimualisy packet il error m'lunmﬂasum.qnwuuaﬂu headér iy mluidmneiozgn

indosiile packet ae llgnfurin

» 3 B 4 3 2 1 0
DFR | DIS | PHY | MPA | FO | FAE | CRC | PRX

’ AU A}
PRX - Packet Receive Intact * 1/A3737 packet N7 131 error
: do a 4
CRC - CRC Exror : ILAAT1 packet NSUNIH CRC error woziinfivzgnifadaodiol Frame
0 ¥
Alignment Error 48¢ Tally Counter (CNTER1) 913/ U1
A\ JU 1 Q’ e [ \ 4 o d
¢ FAE - Frame Alignment Error : 11A1A471 packet 15U luilyafiuge uaza1 CRC luaseiudn
). 4 2 S
byte gai1g uaziily Tally Counter (CNTRO) inTUAIY
P g A ' P v a
FO - FIFO Overrun : iatiszgnidmise liannsold rro 1ditieannsnnisiuiiia overflow uay
mMsfussgnunian
. < o A ) y :
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0" ' J © A'
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=
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PHY - Physical / Multicast Address : (1491 packet ifudunazfunyy physical H3©
_. ' ' multi-castvaddress ;
0 : Physical Address match
1 : Multicast / Physical Address match
DIS - Receiver Disabled : 15atija1n3oe3ugn disable Taon15191g monitor mode azasTidn
~1i18Qn enable Inaiidio88a1IN monitor mode
DFR - Deferring : L%ﬂlﬁﬂﬁﬁ'fgiy]m Carrier Sense 130 Collision Sjgna_l n’hmﬁ ENDEC module

A o . o & o
n30AioMAaI jabbering procedsre

. FAE CRC 17, T.1ypeof Error \
= 0 0. NoError (Good CRC and < 6 Dribble Bits)
-0 1 CRC Error
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1 1

Frame Alignment Error and CRC Error

N N/DEC; ; -

“hunAsIgIu IEEE 8093 1 packet 251)s2n01ida0 preamble, start of frame (SFD), destination

address, source address, length data {18 Frame Check Sequence (FCS) gﬂuuwm packet Llﬂﬂdﬁ'\'zﬂ

1 '’

preamble SFP destination - source length data FCS
62b 2b 6b [T =on 2b 46b- 4b
1500b

packet QNI aNTB00ATHAULY  Manchester TAy ENDEC moduie uazfezn381o packet
o ) e
tuueYNIL 118t NIC module  Trold¥oyauuy NRZ &0 clock NN field 9UANNONAINONEY data
field SNIC 9z1uf1d preamble, SFD uas FCs lumpudy a1 luAoUSY preamble uas SFD 1

nARBeN @IU CRC 9sqnderin 1§y butfer memory
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PREAMBLE AND START OF FRAME DELIMITER (SFD)
o e o d d ;
TumsidhsWenuy Manchester §ayg)10i preamble sz udygnuiinlaounn o fu 1 uas 1
iy 0 wdufiuly weldTun1s synchronization deyaias preamble vziivue 62 finuaziiofunioiues
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- é U :1” © =t g X
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; 2 / w 1Y .:.’,
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- multicast address : iMuAlAY MSB Al 1 ,
° [ - 1 < =& 7 o -~

- broadcast address : ﬂ’muﬁTﬂU'ﬂﬂUﬂﬁm&ﬂu 1 Y9 B3 packet ﬁa:qnm lagNN network

SOURCE ADDRESS
< 4 d g ; qy '

(flu physical address ¥30 address Y84 network #MMTe packet vl Gty field § Timnunao
- : a < o '
Fowilu multicast #38 broadcast 14 uag field uﬂ:qnmu'lu buffer memory
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a2 byte Iguanatingg byte voadayanin
DATA FIELD
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JY11A 46-1500 byte S1OYATAWNNNT 1500 byte NvzviMsuLivesUTUBN packet Wiliuas
b U s v g ' o a 3 Y & o g/
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LENGTH FIELD wilusiuauyesdoyanie
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fuwe 32 e 13laa1 cre aagnaniaas ldasldluduasumsds lemnsaiivasy emror
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DIRECT MEMORY ACCESS CONTROL (DMA)
Local DMA 9zhodoyaszning FIFO Ay buffer memory Tuszninmsds doyaszgniosen
990 memory 11l FIFO uazdsoon uaztufia collision  packet 9zgndlni Tay processor 92 laigaifiea
uAgrBaIin collision yudeadad 15 nrsdefiazngans Tusznitemssy packet 9zgnéionin FIFO Tuds
receive buffer ring
Remote DMA 3111115818983a32117913 buffer memory U main memory DMA W4 28umnsn
“saufuldiilu 32 bit address 420 8 n3e 16 1in data
DUAL DMA CONFIGURATION
— qliuuflondaetisdegtesld DMA 1 2 Suuenfu Tavmsshauvesumnedaszgnuon Tag
Jlocal bus Samariewite 2 84 spimdidefind12uds  n1SMIHYDS local DMA 1AE remote

DMA aunsagaunsnus 1 lag SNIC

SINGLE CHANNEL DMA OPERATION
DMA 't 2 Suaunsasauiuldiiiu 32-bit address DMA 18 16 Tinuuszgn1Hiied page w3
merndry 64-k byte (32-k word) ‘

_ Dual Bus System

CONTROLLER < >i< > 64K BUFFER < >l< >
MEMORY
i FIFO DATA
gﬂ\:onx @‘ TRANSFERS b > MAIN CPU
: . oo 7,

| =R LOCAL ADDRES T
‘ M ! :
i ol ~ REMOIE 5 //// /
| y ADDRESS é
j L.
| HANDSHAKE
) SIGNALS
, o
i LOCAL SYSTEM
{ ) —'JI> < >q< ) DMA
i PRI C * CONTROLLER
. JPROCESSOR

ADDRESS

SYSTEM

SYSTEM
DATA 7 %
Y0

MAIN

CER k— == —=k=) -
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PACKET RECEPTION
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-

9 Ao ° d do P 9
foyafiiumn FIFO Tay local DMA wzgminmiuinivives 9 TATIATIUVU NN Y

v
(Buffer Ring Structure ) 4 local memory {50171 receive buffer ring Inssadraludnyusiissilsznou
; o ' ¥ a (Y ° " A q" - o
Tugreriinestosqna 256 TudiSuedasedu dumisTudunasugaues memory Aldfutivives
4 1
32QnTilsunsulu Page Start Register Uiaz Page Stop Register 110 DMA $199411D9A MUY page stop
i 118 adumia page start Tnal 11RO receive buffer ring 959na9 1311 local memory 64KB
o Ao 9/ o '3 o s 2 Y 4
M3y packet HTunasiuiMiMesezgnianisiag Buffer Management Logic  FauWHM 3
1 -~ X
DYWAD _
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INITIALIZATION OF THE BUFFER RING
i 1973man7 4 A21unIA0UNSINNUYBY buffer ring A
1 i’age Start Register (PSTART)
2. Page stop Register (PSTOP)
3. Current Page Register

4. Boundary Pointer Register : =

22

o N ' ‘ J o -A : ' V
PSTART 1ag PSTOP - 191iiuf iy uave uiuaued memory a1 buffer ring Aei 1Ana17

i

H g o A ‘ ' 3 S ° . °© @
Current Page Register - 3 1151 5usn 14ify packet DMA a2 1dr1iliNe wasumiadmiy

= o o y.’f 1 . e a
[Wouanuzues packet a4 lutiviesuaz14@em DMA Inailunidinifia  frame error (Runt packet

= d ool e B ¥ - .
error,Frame alignment error,CRC error) - Boundary Pointer Register - Flalds packet U3 nlu buffer ring

o 1 ' Ad P J 2 v A .*.I' o a 4 19 =t o
fgaldgn ew'ly e jocal DMA FINTerhiiimaesinisTussgnonidnmetiosiumaiiouiy.

4 o . T b o o ol A
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tledaumiantugnonliuda Aluitamesesdluds packet da 'yl
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REGISTER
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PREGISTER
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START
REGISTER
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Received Packet Enters the Butfer Pages

CURRENT
PAGE
REGISTER

RECEPTION
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BEGINNING OF RECEPTION
4 3 o o ol ; 4 4
LB packet LITAUTUT SNIC SINY packet MludwmishdTao Current Page  Register IUDN 4
= o N o : ; :

TuAusnveuiiesusnaz¥dmiuiiy staws information 409 packet iy
: v 4 v a ™ ¢\ ¢ o
-01A2WYIIVBY packet MIMUAUVIRVDITHMETUINAB 256 Tud DMA 9¢11 forward link
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“iieifiuduiimierss packet 1 Timinimesdaly de:19T0f 6 su Tnedossosdadedlallusing
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42081 PSTART
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diisumhiumsivezgnendnisiifedesiumadouniudeyaludunds 1 18gnew

BUFFER RING OVERFLOW

WiotiWmes lu memoryqﬂ‘l'%“dumm: DMA 1dsrlu Boundary Pointer Register 135y

'
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i
packet Tuvniztiuvzgnenidnlag SNIC ud packet iuidudndinieglu memory SNIC 12113
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. Ed .
97U interrupt INOUBNIL W UNA overflow U7 §11TUTIABIN Interrupt Handle ROIANITAY overflow
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e TG T2 Overflow Routine Flow Chart

Get OVW Interrupt

s Check and remember the TXP MRS
bit in the Commeand Register

.

= SR : Issue STOP command
; ; f A - Wait 1.6 ms

! l Clear RBCRO and RCBR1 registers I

Look at ISR

% L & Set Resend to 8 0 | W

0 1

4

l Set Run:d to I‘I] [Sct Resend to n;l
I ]
Y

_Put SNIC in loopback
Issue START commeand

Remove packet(s)
Resel OVW bit in the ISR

!

R ' 209 I Take SNIC out of loopback ]

Does
the packel need to
be resent

Resend =0

iz Sl _ i Resend = 1

Issus transmit command to the SNIC
(set TXP in Command Register o & 1)

TL/F/10469-52
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(Overflow Routine Flow Chart)
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fudeyaidngedlildgnemoonly Woduganisu packet SNICIzqT1packer ATudhungnTu1iuds
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viogninll  oimiufeelvigiudedmhiilunisfy ouffer header WiogfiuBuaiienini

o 4 o A
e 19 udnduun 19 ln

ENABLING THE SNIC ON AN ACTIVE NETWORK
o ° S a o P o ¥ ° 12 a
MENINMYANTINNUYBT SNIC iH1939INIAA overflow NABINMTTATH SNIC virau naidsadl
b 4 b d
Tunoudall _
1. Tsunsua CR d1miu page 0 TaolWoua 218 aelu cr '
2. 1A383 DCR (Data Configuration Register) GUsNaminnsiam
3. 1965 Remote Byte Count Register (DBCRO,DBCR1)
4. 19704 RCR (Receive Configuration Register) (FUAUFMIUNSI19
5. 411 SNIC Y141 foopback 11 mode 1 ¥38 2 (TaumsiFou 028 w3e 048 aalu TCR)
6. IATUN receive buffer ring Tavnsv1 BNDRY (Boundary Pointer), PSTART (Page Start) Lleg PSTOP
(Page Stop) MwfoudmiuEuduhau
a o 2 at
7. naus ISR Tawn131su OFFH aslu ISR
8. 1;30n IMR Iinfoudmiuudumay
9. Tdsunsu CR @i page 1 Tasmsdion 610 asll
- 19503 Physical Address Register (PARO-PARS)
- 3Y% Mulicast Address Register (MARO-MAR7)
- 383 CURRent pointer
10. d41% SNIC o1y start mode Tauidion 22H aalu CR  local DMA #1314 active w3121 SNIC
494 TuMINMULUY Toopback bl b
< 2 . a9 ¥
11. 11584 Transmit Configuration Tvndou

& o & o 71 y R ¥
WOMAUIUADULATY SNIC ﬂﬂSVﬁOﬂﬂﬂ:ﬁa\iﬁiﬂiu‘uaqauﬂj
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END OF PACKET OI;ER-\TIOVS
M4 SNIC 1850 packet gahouds uumﬂﬂﬂu"lmwegaﬂ;um%zsmm'li’mam'lﬂ Tz

* Talv1 routine 1Ry butfer header maumuunm'lﬂm routine tioifuToyaien]

SUCCESSFUL RECEPTION
dmsfudszaunadise DM ss R UAeA receive status a4 TR fusnueativive{
4 nhmuvauauu (‘Ngﬂ‘ﬂﬂﬂ Current Page Register) 3 sta:usﬂzui'lumamenumﬂasmﬂmmmnﬂna‘lﬂ'
Cludd 4 ozt ludvesdoya sﬁumnmmmmu’m'lumnaaﬂmaq“luumﬂasqﬂmumqnm'111
ummssmeuaqaﬂa‘lﬂﬂmum:u.mv!w{amﬁ'lﬂcm Current Page Reglstem.,ﬂﬂaauwwlasmnnﬁ‘l:J
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Termination of Received Packet—Packet Accepted

CURRENT
PAGE
REGISTER

PACKET
4'\ ENDS

ot O
v

STATUS
NEXT PAGE
LENGTH _ :
LENGTH (H : :

/|
,' ,l PACKET STATUS
CURRENT /
PAGE

REGISTER
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BUFFER RECOVERY FOR REJECTED PACKETS
v dao k) a & a 1 o dy
01 packet NTUIUINUNA Frame error PN 3 BYWAIU
“ ot Sy 5 o v s
- Runt packet 18 packet HHvMIAANMUENMATATMEIIgARimua 1S 64 Tud)
1 o A o
- Frame Alignment Error f1® packet Humnannwem liasafufifimua 13l tengh field
- CRC Error
S & ' o da
packet 1iuazgniia Tl (§11414Tusunanliiu packet A error ) Buifer Management  Logic
3 = ' & o ' s Hq 9 d o o N
szvmssgamly DMA luSmmuaivinesusni 19Ny packet 1y ( ¥TAY Current Page Register )
A0 ob 72 d da o g 1 '
o niHiHesFuAY packet Mia error nAUITFL N

Termination of Recelve Packet—Packet Reject

CURRENT

CURRENT PAGE
PAGE RE
REGISTER

TL/F/10469-13

M3 packet sanaNTiimed
° o o Y Q'I ° o‘a d‘ v
packet 15gni18onaINTrie7 TAy remote DMA 15790 a1 SEND Tiliftolvt remote DMA
° 3 ar o o ‘wﬁé o e Q) o d Y Y g s
¥hn13dn packer seniniithred TaosaTuilAgamawmmmivuAuiezdo 1da1n A1ty Boundary
Pointer Register waz Tvaan1lu Remote Byte Count Register faefu ReceiveStatusidon1s waoudo
< ::’ . d ° a f .Q L = ¥ as ° [ Y o 4
a9 Aual SNIC Razvmaiasuatlu Boundary Pointer Register 118 dumviada luazihivines
7 ¥
gariundunldaoulmi e
3 ' d’ Yo L4 g 1 ° w B
Funousn I lFan1snoonBIAN @1MTY buffer ring
. 4 > ; o v o 1w o P ' S 4
LitaeusuduladiadulsFe Next_Prr dmfus1ids packet dalinazgnemlasnnanim
a 1 o o 1o [ o
remote DMA (318 mdoyannivines Aveiunls Next_Prr 9zgnInanli/ds RSARO 1Az RSARI

(Remote Start Address Register)
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2.Lﬁ0¢lDul‘émliﬂ1ﬁgﬂﬁ1ﬁmﬂ7ﬁ14“|mﬁ

- BNDRY = PSTRAT;
CURR = PSTART + I;
- Next_Ptr = PSTART + 1;

3.1 packet gn remote DMA $1oo0n T1ln1WiNOF 142 Next Page Pointer 'ﬁa;j'lu'luﬁﬁ 2 984

packet header ( header ag"luuvhﬂasuin) ‘rw'lﬂmnﬂlﬂama packet aunﬁ'lﬂmnﬂ‘h’s' Wotmuas
_ BNDRY 102 Next_Pu il : &
BNDRY = Next'Page'Pointer - 1;__
Next_Ptr = Next Page Pointer; '
IF BNDRY = PSTART THEN BNDRY = PSTOP - I;

i i
suuuvesmsiiy packet 91niviHesadli memory

S
sifuvuesiuegivan 1y Data Configuration Register (DCR)

: AD15 AD8  AD7 ADO
Next Packet Pointer Receive Status :
Receive Byte Count 1 Receive Byte Count O
Byte 2 Byte 1
ADI15 ADS AD7 ADO
Next Packet Pointer Receive Status
Receive Byte Count O Receive Byte Count 1’
Byte 1 Byvte 2

Receive Status

Next Packet Pointer
Receive Byte Count O
Receive Byte Count 1

Byte O
Byte 1
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1st Received Packet Removed by Remote DMA

CURRENT : g : i
PAGE SECOND PACKET POLNEMEY. i

! 77

NN
N

|
: i
BOUNDARY - : s

REMOTE DA {
_ POINTER REMOVES PACKET §
: i
) . !
. |

FIRST

NEW - : PACKET

PACKET ARRIVING ‘
!

TL/F/10469-14

PACKET TRANSMISSION.
=t ¥ dq - . aSsa o o)

Local DMA $nyi 1un13e packet 89011910 local memory Tngil3sainns 3 Maduqums

M9IUY04 local DMA fiD -~
o 1A i v -
- Transmit Page Start Register (TPSR) uoﬂmlmuusuﬁ'wms?mganﬁmmsm
o d L]

- Transmit Byte Count Registers (IBCRO, TBSR1) Uonswuludnesda

9 o §/ ’ al o U o d’
YoyanaImsaainauly local memory 9z8gluzliuudsil

U

General Transmit Packet

Format
Transmit Destination Address 6 byte
Byte Source Address 6 byte
7777777 Count Type Length 2 byte
TBCRO,1 Data >=46 byte
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TRANSMIT PACKET ASSEMBLY .
, J o ’ o & A\l
SNIC 2R304 packet Asmiungdrofudigitroun i1ly Transmi Byte Count 92iifuay

30

U13904 destination address, source address, length field uav'uauasmnuag mﬂmmmsawuuanwmﬁ :

100n71 46 Tud packet 9zdpsgnldsonud  (Fond pad)WAsu 64 Tyl Fen191h1 pad bytes o8N

910 packet #781d1u packet 1i’lummwmh!sunmneg"lus sfuganowinids $Smaediic 3 daez

ﬂmqnmmnnuué‘m'{ﬂmns:umum TxP Tu CR  Taomsadhu 1 TSR @wenanuzvouumnedn - -

vaizdIzgmaio il SNIC 923y fetch doya memory onifuvaizyiingsy packet of

& Ny o v ;v
Seulvdmiumadudunrrdetoya
1. ¥04INITENIN frame 92ADIAUNIAT 6.4 microsec.
L] v :I A M \ 4
2. Tu FIFO 9zdnagnld byte aslal od1esriign 1 byte afeidiunsuaasimsindendis
v 4 £
ToyassgniEudi)
bt ' ' 4 v o &
3. #1 collision gneenuioumc mandsubrodeyaissngadansin
Seluszuuiinarnni] sNIC azsimise byte NGIITARBUTANAY 6.4 microsec. SzvuAasly

znanaM SNIC 1384 preamble ‘mmmuummsngn'lmwamms load fi1 FIFO 14

COLLISION RECOVERY
' ' = a 3 a
Tuszninnsels butfer management logic ﬂzxﬂmwmmuqumnaaumsmﬂ collision SufiA
13 collision buffer management WMNGT mm FIFO ua~mn1snnumaﬂu Transmit DMA Pointer
Tmisnats § 1A COL lu TSR 92Qnidnilas NCR (Number of Collision Register) ‘u:qmﬁ:ﬁu dmsd
23l s ° 9 yYa ’ v 4 L o ' o
Tiifia coltision 8n Avzriimsdaln $481 collision mdifamsdalntudni 1s MIdaneegn

a a o
unl@nUasyua ABT °1u TSR VCRMER

TRANSMIT PACKET ASSEMBLY FORMAT

o M M . é Al ’ 4 4 s
smihdaluansgiuuagues packe iodiosn Fyglunuagmaniawsndenldla

Taaasly Data Configuration Register



By D8 D7 DO

Desstination Address 1

Destination Address 0

Destination Address 3

Destination Address 2

Destination Address 5

Destination Address 4

Source Address 1

Source Address 0

Source Address 3

Source Address 2

Source Address 5

Source Address 4

TypwLength 1

Type/Length o

Data 1

Data 0

D15 D8 D7 | DO

Destination Address 0

Destination Address 1

Destination Address 2

Destination Address 3

Destination Address 4

" Destination Address 5

‘Source Address 0

Source Address 1

Source Address 2

Source Address 3

Source Address 4

Source Address 5

Type/Length 0

- Type/Length 2

Data 0

Data 1

D7

DO

Destination Address 0

Destination Address 1

Destination Address 2

Destination Address 3

Destination Address 4

Destination Address 5

Source Address 0

Source Address 1

Source Address 2

Source Address 3

Source Address 4

Source Address 5
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REMOTE DMA

Remote DMA 33 2 ot 905 maziaio packet dMiuNsdazindoudio
packet 1511S 101970 receive buffer ring ﬁumﬁﬂzqnlﬂunuﬂnﬁ fiel3lumsindoudh block ve4
Sosyaniomdesznin host memory 1Bz local buffer memory $99¢di 3 Tuualuntsmamie

- Remote Write .

- Remote Read

- Send Packet )

Remote DMA NAIUANIAY register pair 2 f] i Remote Start Address (RSARO, RSAR1) 11a2
Remote Byte Count (RBCRO,RBCR1) |

Full handshake logic 92Qn 13 tumsfivdoyassning local buffer memory 1% bidirectional /O

REMOTE WRITE
g - 4 .
mode fi9z1Flun1s8wdeyasin host memory T1fs local buffer memory Remote DMA 92811
foya91n 1/0 part nazazidounsTylu local butfer memory SosmuedauTay address Gudugnifveglu
Remote Start Address lumsmaouﬁ'wuﬂnwﬂﬂ Remote Start Address wmwuuw Remote Byte

Count 920A03 unznmﬂaauﬁ'wsl:ﬂuqﬂamm Remote Byte Count A0 0

REMOTE READ
d’ hd ; < '
mode H9z19Tun13fudo3@9n local buffer memory 11/1 host memory 1t DMA 92 3 U811
wgan address Jufiunglu Remote Start Address uazszdigudoyanalu 10 por lumsthodoyaudas
A1 Remote Start Address vt T Byte Count 92aA84 112 'n~ﬁuqﬂmamwauama

Remote Byte Count anasdi 0

SEND PACKET COMMAND :
© ﬂ.l o & T =) é N Q'
@ Remote DMA 111015810 packet 89191 butfer TAUSATIIR F992 load ASURY
Y04 Remote DMA #30/11989 BNDRY 1182 load fi114 RBCRO,1 206171y Receive Byte Count Iiibuffer

header Y93 packet

- o
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INITIALIZATION PROCEDURES :
° ’ tl ° ' o S o d
SNIC dpagnimisinsoundounouiosiinisda u3ems3y packet 990 network FYygI5IFA

a +o & - 3 ° d M4 ad a o
ﬁ:Qﬂ LN reset Y84 SNIC YINFATUUNIDY SNIC ﬂ:'ﬂ']ﬂ'ﬁl‘l’ﬁ"iﬂil‘ﬂﬂﬂﬂﬁﬂ.lﬂu

Register- Reset Bits Set Bits
E ¢ CR TXP,STA | RD2, STP
ISR - RST
. IMR AllBits | -
DCR - LAS
TCR LB1, 1B0

' - & o o ’ 2 o o Y M o '
SNIC ﬂzagclutYﬂ"“il‘”ﬂﬂuﬂi:n\’ﬂ‘lﬂQ start gﬂﬁQﬂaﬂu'] ‘NﬂjﬁHTBUNuS):lﬂu'Uﬂﬂuuuﬂ1')1

. . o J A ° % S - “ o :; 5
92 1if) packet gneieenn lilvIoFudhmnnoniz sy iinsdanie sy udan sNIC gminisay duda

i_ : - - o o ° v a ' -~ v
; - uaziln STP w01 CR gn5wn NesthiiEudaviosudoyald

?—1 INITIALIZATION SEQUENCE

1. Tusunsu CR § 31 page 0 A20A1 218 aelu CR

3 2. #3f1 DCR

3. 1A&U5 RBCRO,RBCRI

4 FMRCR

5. 18 SNIC e loopback model M30 2 (Tauld TCR 9181 02H %50 04H)

6. ¥af receive buffer ring 198111 1% Boundary Pointer (BNDRY), Page Start (PSTART) la¢ Page Stop
PSTOP) I¥ndoudmiumss urham

7. 10805 1SR Tauidou oFFH aslu ISR

8. windalu IMR

9. Tulsunsu CR @3y page 1 (Taoloun 61H aslu CRy

- I%® Physical Address Register (PARO-PARS)
- I%H Multicast Address Register (MARO-MARS)
- I8 CURRemV pointer
10. /1119 SNIC o1y start mode (Taula 22H aslu CR)

11. 1303 Transmit Configuration



A& o : o o o ° H o 1 P © o 3 9
HDMMUVUNDULHNTY SNIC ﬂ\’t{ﬂuﬂﬂzlnﬂ'ﬁﬂulﬁ:i‘uﬁ,ﬂgﬁ ﬂﬂ‘l«m%:ﬂ‘m'li‘iﬂ‘ﬂﬂgﬁm%ﬂ'ﬁ
£111N 15 MHUARNIYUG receive buffer ring NOUIAUMSITYY  a31U page start UAS page stop register
. > R 2
bs 52U Boundary a2 Current Page Register G’x'aqgn“lﬁmﬁuﬁ'umn page start register d7v a4 register

. d’ d 4 [V )
matssanunlanesly  szviensivanya

il Sk i ks

SNIC 9xdigtluuuns ey loopback 18 3 galuuy flFammsafinuagziitved joopback
TAtr1U loopback TAUAY deserializer 11 controller M38H1M ENDEC module %38 Coax Transceiver

Ul DP83901A SNIC (@hudulnunfeasnasuduiy)

b M1z Ui uNsTTIIEDe SNIC 1Y half duplex H31U loopback testing 92111 mode
¥
firydmiumamhanudaedediiadse i
Jod1nAszrI1emM I loopback
' ' ' & o w . '  — o vow
e FIFO 9zgnuiaiiu 2 dau dounilsdmiumsds uazdndaudmiunmsiy o 8 davinfud
' o : U’ " 3 ©° ' ~ M J
AWNIOQASTHIN memory AlUNIAI O 2 Afstullufasuliudnivsey 16 da Wofivzasn

k.
W mouamugndeanivouvsudunisussdoyaiinin
3

: Destination Address| = (6 Bytes) Station Physical Address
Source Address
. : length 2 Bytes
: Data = 46 10 1500 Bytes
CRC Appended by SNIC if CRC ="0" in TCR

5 ' ﬂ ° * ©
u‘iaag“lu mode word-wide L1a% Byte Order Select QYA loopback packet A9 gnnﬂﬁ'&g?um

(3994 7 byte F1310419870 (oopback eziRUMANINUAUMSIW byte  wide 11ML)

Lﬁﬂﬂtﬁu mode word-wide I byle order select dlu tow ixzﬁﬂﬁgﬂuuwm loopback packet

Hudegl
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LS Byte (ADS8-15) MS Byte (AD(-7)
Destination
Source
Length
Data
CRC
WTS="1" BOS="1" (DCR Bits)
MS Byte (AD8-15) —=— LS Byte (AD0-7)
- Destination
Source
Length
Data
CRC
WTS="1" BOS="0" (DCR Bits)

- OMIATSEVAUNTIOINYOS Toopback T30 é'li’f'ﬁmﬁmua;ﬂuﬁmm loopback packet -
h'ouua:né‘mm;fuﬁtﬁanvﬁmm loopback 1ald  Gia 1BOLBI lu Frénsmit Configuration Register
Transmit Configuration Register -e’n'amm%ﬂ lﬁt)alﬁ epable %39 disable CRC Generation Tuse
winnmdedae deund il dededoyailorhns dedoyaoon Tusznina  loopback §25ussring
check address 1nsefiunienlal uazdiin cRC Tu TCR gnifa M3ufies check CRC A0 8 byte

ami’w-uaa loopback 9xqnifu 1y buffer wazannse  sweenu114Tas14 FIFO read port

LOOPBACK MODE

- mode 1 : loopback A1 NIC module (LB1 = 0, LBO = 1) 81 modefign 140zl seriatizer w03 NIC
module QNABIY deserializer

- mode 2 : loopback W ENDEC module (LS1 =1, LBO =0) & loopback ﬂﬂMHUﬂTﬁUN’Iu SNI
ssit 1 SNIC 13RIl §9z1ieAu 1 ENDEC module gnasivaouTau loopback

Ny



- ey

, i G
- mode 3 : loopback 1 Coax (LB1 =1,LBO =1) 11 mode 1i packet vzgndaiu 111§ Coax i

MmnsasnaoudunINs duas sy

READING THE LOOPBACK PACKET

8 byte gAMUYDA packet muwmﬂﬂnmimwm FIFO Mud191 8 8161 FIFO pointer
"v.,twnmﬂunmﬁnuaumﬁwamtyimm read strobe Y93 CPU muumnunm 4 clock cycle lazf
~ pointer wavua i vzl CPU Win1semsn FIFO register $anss SNIC fezihgan1ae wait

states

ALIGNMENT OF THE RECEIVED PACKET IN THE FIFO
o - b3 4o ' 'Y =, 2 o ’ y
MITUBY packet 11 FIFO 925 UAUNAMIMUL O UAZMAIRINT pointer 'lﬂmmnmuaqﬂma
A

ué’awauulﬂaimmnawu'lﬂmomm FIFO nazifouiudoyafisumndouus FuMsizAsiing
fulilounszie 185y byte qatae tasAel  SNIC s:tus1uaY byte SN (byte count) adlalil 2
location 11 11/ mwaummssqag'lu upper byte count 92 copy 8414 location ¥84 FIFO fin 11/@20
1104 byte Fagnisla 1oopback packet vz 198ATY aligament Vo1 pecket u FIFO

alignment TM31 packet 64 bytes UaRAIFUI1AI

FIFO FIFO
Location Contents
0 Lower ByteCount First Byte Read
1 Upper Byte Count Second Byte Read
= 5 Upper Byte Count
3 Last Byte
4 CRC1
o 5 CRC2
6 CRC3
7 CRC4 Last Byte Read

36
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) :
AM3Y alignment T4 FIFO #io 11l Am012989 packet sz1ffu ( Nx8 ) + 5 byte W Faunaidrdin
o [ ' A -~ 1 - - A H %
CRC Tu TCR gniFm CRC vz liignTdifiuaslu TaoinTosds &1 cRC gnifuiAnTaoindeq e 4 byte

U3NAD byte N-3 fia byte N 92A531L CRC

FIFO FIFO
- Location > Contents
0 Byte N-4 First Byte Read
1 ~Byte N-3(CRC1) | Second Byte Read
S50 Byte N-2 (CRC2) |

3 Byte N-1 (CRC3)
4 ~ Byte N (CRC4)
5 Lower Byte Count ] :
6 Upper Byte Count Last Byte Read

5 Upper Byte Count

LOOPBACK TEST
AT WITOUDL loopback uu'm'l‘ﬂumsmnﬁaummmumaq'um DP83901 SNIC naum..

Wnsdansosudoya Famsasnasumnonsaeudmeldd
1. AnavmeUngnADsveudumuAnyesdeym &m:J'ems”nn’hmﬂ:gnm’;éﬁenﬁm’s’agaﬁa'm’an'hJ
2. ATIVABUNMIHNIYB CRC logic YOUNTIARZINGDI
3. ATIVADUATMAWITOVOI Address Recognition Logic Smsmaudait

- M99 address ATafiY

- Tisy packet i address 'll.l'ﬂ‘iiﬁ'u

LOOPBACK-OPERATION IN SNIC
' 2 o o & o £ 2
loopback Hugiluuuetramilidmiumsnsaeuquamyeants d1da 1 1&f v mit e
A a d’ ° o ' A 5 ° A
FIFO  Faietiiludainiaotonilaneamsnsa9aouiuy loopback 8¥1n131500 mode 14 loopback
Taold TCR 12 FIFO vzgnutiauneen packet ﬂ'muqnnmuwgﬂununmnuaﬂu memory Tag 14

register TPSR 118 TBCRO.TBCR1 tazifioIdidadaoonlt msthamsde lisifaty
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TRANSMITTER ACTION

1. foyavzgnd091n memory TAu DMA sunseits FIFO i Tumisthousiaznda TBCRO, TBCRI
WCHAN -

2. SNIC 9203dyQ) 1% preamble 56 1A 1AZAWAIU 1 synch pattern 8 Hin

3. doyagnfvan FIro Tafs seratizer

4. driia cre Tu TCR (w1 SNIC vzl CRC uaz byte gathofidalezdiu by qa folu

FIFO izt CRC 1iiu 0 SNIC 92111015A11 381 CRC Hasfgzie 4 byte 489 CRC Apthell

5. Tumougqahovesnisds fin PTX T ISR 9zgnida

RECEIVER ACTION
1. ADYTY synch HAAI9A preamble MINUABON

o . s a’: ™ <
(N packet 831U FIFO uas TuidnsAfandy byte ez receive byte count

[S]

_ § o ° 40 a
fhiln CRC=1 TpeiUsL11NIA329AOY CRC error 184 packet SN 1 CR=0

W

& v a o '
594 1AD4AT1NAOY CRC error TafilaR CRC error 92811 RSR
4. ‘iuﬂauqmﬁwmnni’u receive byte count ﬂzgnﬁ'muaﬂu FIFO UQe receive status register 9290
' ' a o 1 ' < a
Woumumyosaniuzag I PRX T RSR szgnidn i address 95 Tiasaiy dafa CRC error

packet 92043 address n3 3 1o 11 CRC error bit 11 RSR gnidin

! y N

msnseaoy 3 uupfiecnants Fnsas9aen address recognition logic (a2 CRC N15A579
ﬂaun-xﬁwﬁé Ioopback ma'lummng'lé”lummu network 'lufnu'n'l:mmmsag test HIN13T70
ABUMETITaREIN1T NIHAR CRC 14 software 320

address recognition logic 1ij@nIngnasavweyidlaonss in CRC naz FAC Tu RsR 9zgn
set §1 address 1w packet 13 NV address YDA filter ‘?Qﬂ‘]ﬂlﬂﬂ&erro;tlﬂs! address recognition logic f‘lﬁﬂ
uez'ai set i CRC waz FAC Tuvmsiliniindufudon set 31 emror 1 szithunasinhy packet gnﬁ‘ﬂﬂ

CRLITLILN] packet de'hlﬂ'ﬂzm'maau address recognition logic DCR set 11 40H uaz TCR set

i d
(1 03H WioUMINAA CRC M4 software
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Packet Contents Results
Test Address 2 ACRE RSR
Test A Matching - Good 01
5 Test B Matching Bad 02
G5 Test C Non-Matching Bad 01

DP 8392CN Coaxial Transceiver Inferface

A : I DIE NTERFACE

DATA -
BUFTER
o | IN 4-POLE BESSEL
17 LOW PASS FRLTER
SENSE

RUFFER
s N 4~POLE BESSCL
P “H|Low pass riree

W8

> HEARTBEAT
!—4_“'9‘"
0 Wy

OSCILLATOR

wl R, [ wieern |
i TWER
0 1 < onr
SOUELOH - LINE
DRIVER

3

d % DIFF LINC DRWVER >
l_rm—
| )

,_;_—_L—J 48

RECEVE

COLLISON
PAIR

(co+, co-)

&5

TRANSMIT
PAR
(e, M=) —

FIGURE 1.DP83982C Block Diagram

’Ql ' o ’ -~

CTI Usznoudiudumdn 4 du Ao

1. Receiver - $u483091n810 Coaxial udada1Jiis DTE

2. Transmitter - $ud03a9n DTE udaasliluume Coaxial

. Collision Detect Circuitry - 100 DTE MiIMsauifiaduuimmmesn

58]

. Jabber timer 1JUA29INANAIVDINITAI

f <8
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v
1. 825y uoneon1ditly 4 daudail
1. tivlives dyge lumossuouiudiy High input Impedance 1S Low input Impedence 11

'lv’:'aﬂTnaavamszummzaﬁms Reflection YUY

|
2. Equrlizer (1117995050400 Q4
- A 4 o o o
3.4 Pole Bessel LPF 92099352AUMAUU0INTSUE DC YUY Coaxial 111010111/ g M5y

2995 squelch LAZNIIATIIUMIYUIY
& o 9y = v P~ et ! o
4. Reciever Squelch cct. floaiu 1 noise vumeidws vz lifinsdedyyanuunas
< & > ' o < © 3 o < e ° . gl | E‘:
ABUIFLIID packet 971N AufurzBuhamidieszAupcyesdyguidunmnhmngaly
5 4: ) \ é ' o o
IOABUTUAA packet AC Timing Circuit F3n00g 11813 2AUFya 0! High Impedance
UIUNT 200 ns FIUFUIZMGATI UYL
Differential Line Driver ﬂztf‘iﬁ'ﬁyqﬁﬂli:ﬂvﬂ Ecb 1184 DTE Tauil rise time Lag fall

N ret . Y o - ﬂ’ o
time (11 3 ns d1T1ilinsSudoyadynpuioonvineil szifugué

RECEIVE :
B R N o S
FROM COAX - .
TYPICALLY ! THRESHOLD

oc . eHEcK
i\ WO ., .
“LOW PASS A gy : TMER + . 4
FILTER T—- S f
UTPUT : 5 t

+ TYPICALLY +
:"‘Ips—“:

- ;E:Em' . "33 2 RECEVER
ENABLE =g , TURN=OFF
RECEIVE
OUTPUT
10 DTE

FIGURE 2. Receiver Timing

2. Transmitter U52nou'11470 differntial input L{1Z open collecter output current driver

ﬁigigmmwnﬁ'ﬁ rise A fall time 1ﬂu 25 ns UINMIOAY 15 ns trannsmitter squelch
° & d \ o °
circuit 91¥RTTAIMNAY03 pulsetiDun120nsMT052AY 0 9 175 mv  transmitter vzMgAMITIIM

Wedyyruegluszduganil —175 mv Wiy 300 ns



DA o W5 g btk bl s el Ty iy 0 e o P |
LI . '
TRANSMITTER TURN=ON  * TRANSMITTER TURN-OFF ! ' TRANSMIT SOUELCH J ! :
PULSE WIDTH —= = PULSE WIDTH ~= o THRESHOLD
(TYPCALLY 25ns) | (TYPICALLY 300ns) * '
TRANSMIT : r 55—

55 Y l
o Loy |

TRANSMIT

OUTPUT

TO COAX
{

TLIF/11085-4
-~ _FIGURE 3. Transmitter Timing - -

3. Collision Functions
UsznoudauBuffer 2 a4 pole Bessle LPF 2 9@ , Comparator , Hearlbeal Generator 10 MHz
Oscillator itai¢ Differential Line Driver
: Buffer 0% LPE-9zifloutunszdu DC 481 CENTER CONDUCTOR (Data) uozfl shield
(Sense)UDIMY Coaxial szﬁunmawugnumuﬁ“ vutiivuTay Comparator 15281 DATA ni‘luau 10
) ANIZAY Sense UIN Vih H.mﬂﬂmmmswmm'ﬁx dyanu 10 MHz 92gnasoonlyds DTR
maué’ﬂmmmmmwunu '

1)

' RX1 nnss%% chs
' DETECTOR | OUTPUT
L}

: — | R AND C NETWORK
....... T .. SMULATES WORST CASE
CABLE 98% STEP RESPONSE

— coN gl o loor =" f
o L e - H
0% ik ‘o i
ke ey : '

TL/F/11085-9

FIGURE 10. Collision Timing
™+ /= | l I I .
; ‘HoN ; taw -3 A
! .
TL/F/11085-10

FIGURE 11. Heartbeat Timing
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11nﬂ$:anﬂa§uqanﬁdaﬂs:u1m 1.1 1uTAs3u1il Heartbear Generator vxard19d Q0% Collision
Fuwmu 1 TuTashundt ifenameuinies Coltision Detect vzrhnuedigndesdr lidesns i
HBE #i0fiu VEE f11Mihauidefy Ground
4. Jabber Functions.

Jabber Timer 92ABogN3aa T laiifist 20 ms 884 20 ms Qg Ine Collision 11li DTE
nniuftezsenszinn 500 ms (random)fio W9z I Transmitter Winrsaa 1811y ue1312a7 500 ms

A LN ]
191 Transmit Input 921311197
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e Tusunsuiudsdoyariu ETHERNET ADAPTER

y ¢ 3 A' -~ M A ﬁ\ d‘ A
Tsunsuiifioudindaonimn c iofudsInddeyaszuineufiunesasuniesildcompex

d’ - A o o v d
ENET 16/U Ethernet Adapter Card 1sunsuiiss@nasnumsa laosurueea  wihnvesTdsunsy

i d
Av

iR

1) Gudunasngamamauyeamse

2) Wnsfuuazdefeya
TusunsuszilsznoudanIvavdn 3 Iid fe
- etherh
- - dp90Lh
- ether.c
- o -d o d
unas IWaymihnasi
o ) L ' c{ < é ¥ o [
L etherh : mmuariavedInsiadrvesfoya, Andi, function, prototype ¥4 198 MSUYOH-
\ Pl P s
us lasnosiioFunfendnly ether.c
~ ¢ Y & B
2. DP90Lh : nmuﬂ‘numaﬂmm%'vwawaummwmﬂwmmumua siumsurmmsadgadl
DP83901 1§11 Network Controller Chip
3. etherc : YmThils uuas nqwmsnmw\mmsauawmm'lvl Youa Uszapudaoilaidun
o & o d’
eyl
° o4 X A
- StariCard sAGEMTNUYBINITAUAzSN 150 interrupt handler
° e‘ i . aQ
- StopCard M IAMGANIMOUYBINIS AT
2 5 Y ©° [ & = o dd a J A o
- Receivelnterrupt i interrupt handler @M UIANITINUDOUMDITHNNNAYULIDY
“dsugniudunluivives
© A ° A w . °
- ExtractFrames vinnimimdsuiidunesnsindvidodin e lumizoninush
:‘ 3 ] ° o W M
- SendFrame Hvthitideyaninyiulonnuioen luduiimesuazdewen’y
o A . o vdo d o do g
- ReceiveFrame tﬂuﬁmwnagh interrupt handler MTHUINMUILHANANTUUIN
nsawnduiiuIng

L
Tsunsuuas Tdmniamsihouvesileifuninmaszogmidaly
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| - 1

/% !
Ether.c - Ethernet access tunctions tor ENET16/U le-bit Ethernet
Adapter

StartCard - start network card.

StopCard - stop network card.

Receivelnterrupt - accept packet reception interrupt and call
ReceivefFrame.’ 3 -
SendfFrame - send frame over ethernet.

‘/
fidefine _NEDRVR_

#include <io.h>
#include <stdio.h>
#include <dos.h>
#finclude <conio.h>
#include <stdlib.h>
#include <string.h>
#include <fcntl.h>
#include <ctype.h>
#include "ether.h"
#tinclude "dp90l1.h"

int etherdebug = 0;

static InterruptVector PreviousHandler: /* place holder for old
-y handler X/
static unsigned char sav_ss, sav_ sp; /¥ interrupt user-stack */
static void interrupt Receivelnterrupt(void); /* pointer to handler x/
int CheckInterrupt(void);

fidefine STKLEN 2048 frlenath of stack */
static unsigned char RxStack[STKLEN]; /* receive interrupt stack */
static unsigned “nextpage; /¥ software counter for buffer page */

/%
* StartCard - start network card

% argument : local Ethernei address returned in ’addr’

* return : O %W sficcesE, )- I\ oo Fire ;

* :

*¥ - reset ENET “card

* - reset SNIC chip

X - read Ethernet address trom card ROM

X . - get it in chip g8 1h g addr’

* - intialize bufter rang

* - connect card interrupt, ey handler

* - start chip for send/receiwe.0pcratlich ®
* /

int StartCard(Address *addir) /* “addi’-~ local [Cthernet address

return */
{ .
unsianed char *fp:
YAt ds

outportb(ENETBANK, SE_RESE1): /¥ reset SNIC card */

outporth(ENETBANK, SB_RUM|SH_ROM):

1T( Inportb(ENETBANK) !'= SB_RUNISEB_ROM)

{ cprinttf("ENEI16/U board does nol iespoud i ).
cprintf("Press any key to continue \ryn'):
e bET ez

+

outportb(SNICCOM, NC_STOP!NC_PAGELl);



A

: outportb(SN]CPSTQRT

outportb(SNICCOM,

/X
/%
/*
/&
/%
72
Ve
/%

VO

{

i
<

i

=/ %- atart chif *

- =

if(inportb(SNICCOM)

1 : 45,

'=_(NC_STOP!NC_PAGE1)) -

i printf("SNIC chip does not respond \r\n"):

tetiirn —1:
3 4
Tp = (un51qned char*) MK_FP(ENETMEM,O0):
for{ 1 = 0 i < BEEN: Lhst o fpUtE 1)
{ addr- >bytes[i] = ¥fp:

outportb(SNICPARO + 1), *fp):

/* set configuration *7

outportb(SNICCOM, NC_STOP{NC_PAGEO):

ND NORMAL ) ;
NR_NORMAL ) :

NT LOOPBACK),
SB_RUN!SB RAMO)

outportb(SNICDCR,
outportb(SNICRCR,
outportb(SNICTCR,
outportb(ENETBANK

/X 1n1t1a11ze buffer ring */

outpOItb(SNIC(OM NC_STOP|INC_PAGEOD) :
Outportb(SNIC1PSR NT S1ART)

NP STQRT)
outportb(SNICENDRY, NP START)
outportb(SNICPSTOP NP_STOP);
Outportb(SNICCOM NC STOP NC PALEl)
outportb(SNICCURR NP_START+1)
nextpage = NP_STARTF+ ik

/*-install interrupt handler */
PreviousHandler = getvect(ENETINT);
setvect(ENETINT. Receivelnterrupt);

disable():

outportb(SN1CIMR,
Qutportp(SNlCISR,
outportb(SNICCOM,
enable():

NI _RX|NI_FULL);
OxRE );

if(etherdebug) cprintt( " "StartCard -

e LEEh (0%

NC_STDP}NC;PQGEO);'

/¥ disabled chip,select
pageL means that chip
programmed during SNIC
operation */

/* set configuration x/ :

/X set repceive noda X/ — o o

/*x sw:tch to internal loopback */

>

5

NC_START |NC_PAGEO):

done\i\n"

/¥ switch to on board RAM */

select register page0 */
send buffer at dooo: oooo */
/* receive buffer at

/* BNDRY PSTART x/

receive buffer ends at c000:80¢

-
VAS

/¥

/*
/¥

/K

register pagel */
psfiart 3+ Us *x/

select
curr

sofitware. couptgr ==z curr x/

/* save previous handler */
/¥ set my ‘handler */ =

select register page0 */

accept receive interrupt */
clear pending 1nferlupt */ -
Statrt o SWIe ”/

i
/¥
A /¥
/%

=

3 /¥ End of . StartCard: x/
///////////////////////////////////////////f//’///,//// (1117717 %/
StonCard - stop network card */
araument card chip remain as. is if "reset" 1s false * /

(tor debug) * /
*/
.restore old interrupt. handler - A/
- stop card and chip i1t reset is true E
////////////////////////////////////////////////////////////// */
id StopCard(bool reset) /* reset -- full shutdown 4/
t(etherdebug) cprintf( "StopCard: rg/lfn
Feset 'l»NCradn N Aeset o)z
SeLtveclt (ENET ENT, PreviousHandler ) : /A restaore.old handler 4/
flreset) '
{ outportb(SNICCOM, NC_STOP |NC_PAGEO) : . /* stop SNIC */

e e



1
P

1

outportb(ENETBANK, SE_RESET): . /¥ reset

-z
'

‘46
SNIC 4/

///////////////////////////’//////////’//////////////’///////// */
/* Receivelnterrupt - SNIC recieve interrupt handler * /
/¥ o
/* -switch stack */
/¥ —-check status X/
/¥ -extract frame one by one and call Receiveframe with it * /
/* -call previous handler ( interrupt controller reenzble ) -
/¥ -switch stack back &/
/*¥ -enable receive interrupt */

/%

static void ExtractFrames(void);
static void interrupt Receivelnterrupt()

/* switch to my stack */
disable();

savaes = - 585 a
sav_sp = _SP;

85 =.FP_SEG(R¥Bfack):

s | et o =) OFF(&RyQtaCk[STKLEN])
enable();

ExtractFramas( ).

/* switch back to user stack X/
disable():

. S8 = sav_sgi

_SP = sav_sp;

enable();

(*PreviousHandler)(): /* old handler does E01 */
3 Y

static void ExtractFrames(void)

{ (

unsigned char isr, curr, bndry:

SNICFrame *nfp;

void *fp2:

unsigned lenl, lenZ;

Beol . Ffull:;

isr = inportb(SN1CISR): /% get SMNIC status %/

if(etherdebug && isr )

cprintf("” Receivelnterrupt : ISR = %02x/r/n"

/¥ check alive 7 */
it Casr & NI_RESET)

{ cprintf("!!! SNIC abort , ISR = %02x% !'!! \r\n"

StopCard(false);
return;
}
/* buffer overflow? ¥/
3if (isr & NI_FULL)
{ if(etherdebug) cprintf( "Reccivelnterrupt. :
OUtPOrth{ SNICCOM. NC ESTORNCIITAGEQ )y V2
while (!(ipportb(SNICISR) & NI PLCE1)) VA,

////’///////////////////////////////////’////////////’///////// */

1STr);

LT ) 3

Overflow \r\n"): -
slop! SN1C A/
wait untdl_ loop, %/

outportb(SN1ICTCR, "NT LOOPBACK}, /t disable reception ¥/
outportb(SNICCOM, NT_START |NC_PAGEOD): /* start again #/



FUld: = true;

élse full = false;
" It isk & NI_RX) /* 1 have one or more frame */
s { .

while(true) 5 :
T outportb(SNICCOM,NC_START |NC_PAGEL ) /#* switch to page 1 x/

curr = inportb(SNICCURR ) : /¥ get current page pointer *x/
outportb(SNICCOM,NC_START |NC_PAGEO); /4 reLurn to paged #*/
if(etherdebug)

cprintf("Receivelnterrupt : CURR = %02« Ar\n",curr,nextpage )
if(curr == nextpage) break; /¥ all frame taken %/
while(curr != nextpage) /¥ 1 still have some */

= - /* extract.-frame */
nfp = (SNICFrame*)MK_FP(ENETMEM, nextpage << 8);
if(nfp->length > (NP_STOP - nextpage) >> 8 )

{ /* frame wrap around to the beginning */
lenl = ((_NP_STOP - nextpage) <<'8) - 4:
len2 = nfp->length = lenil;
fp2 = (voidx) MK_FP(ENETMEM,NP_START A 8);

else
{ /* no wrap around */
= Z - lenl = nfp->length;.

len2 % — >
fp2 = (void*)o;
3 s g 7
if(etherdebug)

cprintf({ "Receivelnterrupt : Status %02x%, rlength %d\r\n",
“nfp=>status, nfp->length):
ReceiveFrame(nfp->frame, lenl, fp2, len2); /* call
driver x/

nextpage = nfp->next; /¥ advance to next frame X/
& bndry = (nextpage == NP_START) 2 NP_STOP-l:nextpage-1:
: outportb(SNICBNDRY ,bndry);: /¥ free this frame A/

3 ] /* End of loop while(curr!znextpage) */

} /% Endiofsloop ‘while(true) */ ;
1 /* End of loop if */

if(full) /*x stop has.been siopped, restart it ¥/
{ oUtportb(SNICICR,NTUNORMAL): /% enable reception x/
1f(etherdebug) cprintt( "Receivelnterrupt : Rectored e 6 (S B
: :

CUtPOrtb{(SNICISR,NI_RXINI_FULL ) /X acknowledge interrupt */

gy
/*"////////////////////////////////////////////////////////////// */
/* SendfFrame - send frame over Ethernet */
/¥ arauments : two buffer containing protocol header and their =/
/* length */
/* return : O on success , -1 on failure ¥/
/* E . */
/* -disable receive interrupt 3 */
/* -pass data to chip and kick it * /
/* -wait completion or time ocut */
/* -reenable receive interrupt A/

/* LILITLLITELELLLLLLLT I 1177707777700 7777707077707007777777707177 */
* int SendFrame(void *header, uncigned hlen, void 4data, unsigned dlen)
5
L%
unsigned char isr, tsr;
int i, “error ‘= -<1;



-absd

unsigned off. len:

/* mask out receive interrupts *x/
disable( );

outportbh(SNICIMR,O);

enable():

* copy user data over send buffer */

}

off: = NT_START .<< .8
movedata(fFP_SEG(header), FP_OFF(header), ENETMEM, off, hlen);

movedata(FP_SEG(data), FP_OFF(data), ENETMEM, off + hlen, dlen):

/* inform SNIC of frame length ¥/
len = hlen + dlen;
if(len < 60) len = 60; /* Ethernet maximum frame size */
outportb(SNICTBCRO, (

if (etherdebug)

cprintf(“"SendFrame : IBCR1 = %02\r\n",
(unsigned char)(len >> 8),
{unsigned char){len & Oxff));

outportb(SNICCOM,NC_START |NC_SEND!NC_PAGEO)}; /* start sending */
for(i = 1; 0= 0= s /* while 16-bit increment wraps around X/
I 2
L
isr = /inport(SNICISR): /* get status x/
if(etherdebug && isr)
{ | :

tsr = ipportb(SNICTSR); /* get send-specific status x/

cprintf(“SendFrame : ISR = %02x, TSR = %02x\r\n",isr,tsr);

3
1T 3 sy & NIg PN
qi ;
outportb(SNICISR,NI_TX); /* acknowledge interrupt */
1FfCIsE/& NILTXOK) etror & 04
break:
3}

}
if(etherdebug) cprintf("SendFrame : Error = %d\r\n",error);
disable();
outportb (SNICIMR. NI_RX'NI_FULL):
enable();
return errok;

-

#idefine FileOverhead 17
#define MaxPacketSize 1483
FIEE ¥ Fpr #fpts

static FrameHeader *header:
static Info *fileinfo;

void ReceiveFrame(void *bufl, unsigned lenl,- void *puf2,unsigned len2)

{

static unsigned char *RxPiLr:
char select:
stebicrFint it
int fhand,count:
clrser():
printf("There is packet now. Do you want toc receive?(Y/N) : ");
do{ select = getch():
select = toupper(select);
Jwhile(select != ’Y’ && select '= “N’);
switch(select)
t case Nt -
return:
case 'Y’
while(fileinfo->number==1)

unsigned char)(len & Oxff)); _/* lower byte ¥/
outportb(SNICTBCR1, (unsigned char)(len >> 8)): /* upper byte x/

e L R T O A e - SENIEEPRAPRETE S0 ORI S S vty sy e b e 8 e A s e i g AR Sl



movedata(FP_SEG(bufl),FP_OFF(bufl)+File0verhead,FP_SEG(Rthr),
FP_OFF(RxPtr),fileinfo->size-len2): 49
¢ movedata(FP~SEG(buf2),FP_OFF(bufZ),FP_SEG(Rthr),
FP_OFF(Rthr)+len1-FileOverhead,1en2);
RxPtr = RxPtr +lenl+len2-FileOverhead:
if(fileinfo->number != fileinfo->total number) return:

itf(i==fileinfo->totalnumber) /* open file x/
= At C(Tpps fopen("&fileinfo->fname”, "wb")) == NULL )
{ puts("Cannot receive.a file\n"): >
puts("Press any key to continue\n");
getch(); ' 4
return:

3 ol
printf(" file name received - %s\n",&fileinfo->fname):
printf(’ file. size - %d\n",fileinfo->totalsize): :
‘fhand = —open("&fileinfo->fname" ,0_WRONLY | .O_BINARY): . B
count = fileinfo->totalsize;" -
_write(fhand,&RxPtr,count): &
puts(”File is received successfully"); =
puts("Press any key to continue”);

e
}o/* siitch X/ : ! : itk S :
} ot
7-intrchecklntérrupékvoid) _ ; ; i !_WW“ -
“f it isr;

isr = inport(SNICISR):

if(etherdebug && isr)

return §j}

else return’o; = Y (A : :
-t ¢ ) | - o8 2 :

—. Address myaddr = { 0x00,0x80,0x48, /* for local Ethernet address x/
O EL, O OO 1 :
char desaddr[] = {Ox00,0x80,0x48, : /* _remote Ethernet address */
it % OXBN, OXLL , 0RL &\ (&=
main() = ' .

{ wvoid *xdata:
unsigned hsize, dsize,fsize:
‘unsigned char select,filename[ll]:*name,*buffer,packet[lsooj;
int i,fhand,piece,piecesize;-

unsigned int totalpacket:

etherdebug = 1;

clrser():
if(StartCard(&myaddr) < 0)
T

e i

getch();
exit(1);

} . . -
printf("Local address : %$x \rin”, &myaddr);

while(1)

{

/* begin to send */

printf("\n Enter a filename to send : 1197

gets(filename):

if((fpt = fopen(filename,"rb")) == NULL) /* cannot open file *x/

printf("\n Cannot open file %s\n", filename);
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else ;
i fhand = _open(fi]ename,O_RDONLY ! O_BINARY):

dsize = (unsigned)fi]e]ength(fhand); /* find length of file x/
hsize = 14- /* length of frame header */
&fileinfo->fhname - filename;

fileinfo->totalsize = dsize;

if(dsize%MaxPacketSize L2 0

{ totalpacket = (dsize/MaxPacketSize) a3

piece = 1. :

5
else

{ totalpacket = (dsize/MaxPacketSize);
piece = 0
1

‘séfbuf(?pt(bbffer); - /* allocate memory for file x/
data = (void*)buffer; :
_read(fhand,&data,dsize); /* write open file to memory */
fileinfo->numbe,r - o

filéinfo->totalnumber = totalpacket;
if(!piece)

for(izo;i<totalpacket;i++)
{ | ' ' 3
(fileinfo->number)++; :
movedata(FP_SEG(fileinfo),FP_DFF(fileinfo),FP_SEG(packet),
- ] FP_OFF(packet),FileOverhead); ‘ ~
movedata(FP_SEG(data),FP_SEG(data)+(MaxPaCketSize*i),
FP_SEG(packet),FileOverhead,MaxPacketSize);
SendFrame(header,hsize,(void*)packet,lsoo);

3

J

else if(dsize < MaxPacketSize)
{ fileinfo~>totalnumber = 1
movedata(FP_SEG(fileinfo),FP_OFF(fileinfo),FP_SEG(packet),
FP_OFF(packet),Je'; ' 4 ;
movedata(FP_SEG(data),FP_SEG(data)+(MaxPackeLSize*i),
FP_SEG(packet),Fi]eOverhead,MaxPacketSize);
SendFrame(header,hsize,(void*)packet,dsize);
J
els
{ for(i = O;i<totalpacket;i++)

~~ ~h @

(filejnfo~>number)++; ;
movedata(FP_SEG(fiJeinfo),FPMOFF(fjleinfo),
: FP_SEG(packet),FP~OFF(packet),Filererhead);
movedata(FP_SEG(data),FPQSEG(data)+(MaxPacketSize*i),
FP_SEG(packet),FileOverhead,MaxPacketSize);
SendFrame(header.hsize,(void*)packet,lSOO);
if(j::totalpacket-l)
{peicesize = dsize - (MaxPacketSize*(i+J));
(fiJeinfo—>number)++;
movedata(FP_SEG(TileinTo),FPQOFF(fi]ejnfo),
FP_SCG(packet),FP_UFF(packet),FileOverhead):
movedata(FP_SEG(data),FP_SEG(data)i(MaxPacketSize*i),
FP_SEG(packet),FiieOverhead,peicesize);
SendFrame(header;hsize,(void*)packet,
‘Filererhead+peicesize);
+
i
1
fclose(fpt):

} /% send file completed */
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ok
¥ ether.h -- General Ethernet definition.

* This file defines data types., constant and function prototypes
* that the protocol driver software needs when callin

* access function in enet.c
*/‘

/% ,
* ether. address and frame header format
*/

bl

#idefine ALEN 6

typadef ‘struct '{ Rt
unsigned char bytes[ALEN];
tAddress:

typedef struct {
unsigned char name[é&]:
}Fname:

typedef structs{
Address toaddr:
-Address fromaddr:
unsigned short type:
} FrameHeader:

typedef enum { false = 0 , true ]} bool:

/¥ pointer to interrupt handler X/

typedef void interrupt (*InterruptVector)();

-#define ETHERMAX 1514 /* maximum ethernet frame length

#ifdef _NEDRVR

/*

¥ Globals 2 v i
* / :

extern int etherdebug:

/*
* protg t.yDES
*./"

int StartCard(Address *address):-
void StopCard(bool reset);——

int SendFrame(void *header, unsigned hlen, void ¥data,
void ReceiveFrame(void *pbufl.unsigned lenl,void *buf2,

Hendif

g Ethernet

s/
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unsigned dlen);
unsigned Jen2):
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SNIC

KoK ¥ ¥ X x ¥

/%

#° 8NIC receive buffer format

x/

typedef
unsigned
unsigned
unsigned
unsigned

struct{

short

ISNICFrame:

typedef
Fname

unsiagned
unsigned
unsigned
unsigned

1Info:

/#
A ¥ SNTC
o' >"/

lwl:"'t'* /;.W-

#define
#define

#idefine
#define
#idetine
fidefine
#aetine
#cefine

#Hdefine
#define
Haef 1 ne
fideftine
#def ine
Hdefine

idetfine

S i L1
T

Hdefine
#Hdefine
#deTine

RE p
-

o

"

ddefine

Py

strugt{

fname ;

char number;
char totalnumber;
size:
totalsize;

int
Yot

constant

ENETMEM
ENETINT

ENETBANK
SB_RESET
SE_RUN
SE_ROM
SB_RAMO
SB_RAMI

SNICCOM
NC_STOP
NC_START
NC_SEND
NC_PAGEOD
NC_PAGE ]

SNICPARO
SN1CDCR

ND _NORMAL
SNICTCK

NT_NORMAL

/*
char status;:
char next;

length;

char frame[1l]:

(default

O0xDOOO
0x04

Ox358
Ox00
Ox80
0Ox14
Ox10
Ox11

O0x0340
Ox21
Q=22
Ox24
Ox20
Ox60

Ox0341
Ox03I4E
0»49

Ox034D

Ox00

(Serial Network lnterface Controller)

DP901.h -- Ethernet controller constant.
This is defines data types and constant for
Ethernet frame through ENET16/U l16-bit Ether

chip.

sending and receiving
net Adapter DP83901

5 byte packet header * /

/* receive status *x/
/* next buffer page */
/* frame length */

/* start of frame (frame may

wrap around) %/

/* File information */

configuration)

/¥ share memory segment (D000:000C) */
/* interupt _level */

'/ 3
7%
/¥

s

7

r&Eet) @& rd°x/
run card ¥/
Se=bamic™t o
set bank to
set bank to

22K

/* SNIC bank registep port */

RAM

address ROM */
first 32K RAM */
last

(not used) */

/* SNIC command register port */

/%

e

/*
/¥
/4

stop chip */
stalbschip kL
send frame x/

switch to register page 0 * /
SWitch to register page 1 */

port x/

/* ENIC physical address

register ©

53

/* SNIC data coﬁfiguration register port */

VEs

/4

port */

no loopback.

no loopback *

word transter
A SNIE BDrans )t contiguration’ register

¥ I/
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#idefine NT_LOOPBACK Ox02 = /¥ internal loopback */
#define SNICRCR Ox034C /* SNIC recieve configuration register port */
#idefine NR_NORMAL 0Ox04 /* accept addressed and broadcast frame */

#define SNICTPSR Ox0344 /¥ SNIC transmit page start register port */
#deTine NT_START Ox00 /* 0000 - (the very start of shared memory ) %/

#idefine SNICPSTART 0x0341 /* SN1C page start register port */
s fidefine NP_START Ox06 /* 0600 - ( send frame occupied 1.5K ) */
ﬁf fidefine SNICPSTOP 0Ox0342 /* SNIC page stop regisier port x/
HE Hdefine NP_STOP 0Ox80 A* =8000 (up ot 32K);lower half of 64K RAM */
#define SNICBNDRY Ox0343 /* SN1C boundary pointer register port */
#idefine SNICCURR Ox0347 /* SNIC current page register port */
fidefine SNICISR Ox0347 /¥ SNIC interrupt status register port ¥/
#idefine SNICIMR Ox034F /¥ SNIC interrupt mark register port *x/
fidefine NI_RESET ox80 /* SNIC reset *x/
©  #define NI_RXOK Ox01 - /* packet received successfully */
. #define NI_RXBAD 0x04 /* packet received error */
#define NI_RX (NI_RXOK | NI_RXBAD) /X% be used at overflow routine */
#define NI_TXOK 0Ox01 /* packet transmited successfully */
#define NI_TXBAD ox08 /* packet transmited error */
#define NI_TX (NI_TXOK~| NI_TXBeaD)  /* be used at overflow routine */
#define NI_FULL 0x10 /*'no page left for packet reception */

#define SNICTBCRO 0x0345 /¥ SNIC transmit byte count.register0O port */
#define SNICTBCR1 Ox0346 /* SNIC transmit byte count registerl port X/
#define SNICTSR Ox0344 /% SNIC transmit status register port *x/
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