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Rdy4TxNOW 1/ (Bit 8) ¢k 1, Myt il LA% 5N o WG %, EALL 2554 F CS8900A
ZZEPIX N AEAR AT .t R RdyATXIE(%5 /7 %% B,BUfCFG, Bit 8) ¥4 1, 4
RAy4TX (7 17 7% C, BufEvent, Bit 8) &k 1 I EHLmt2 4k i

3) —H. CSB900A #E&fralitmt, EHHATELMNAEZINAE move 54

(REP MOVS) i memory base + OAQOh iX-/HihikFu 45 ANt A =ML N F7A% 3k
CS8900A M 1.
KA 2 (06 T AR A0 Rk, G 98 T 5.7 5.

4.9.4 FERNAEREIR

P A7 ASE SR O A DA R R 2 o B R 3 e — A 55 1) B MR 1 47
75):

1) Ml CS8900A HMLE i it A — NI 1 ¥ P T o

2) FEHLELE eIk & BA %1 (memory base + 0120h) J1 H. 438 & 1) o

3) FTHLIZHL RxStatus 27 17 #&(memory base +0400h)i %118 £z 15 31 (it (RPIR A

4) FHLIEEEL RxLength 27 f7#%(memory base +0402h) k% F2 W 3 )i 1K
.

5) EHLEL IR I A AT A K N A 2N A7) move §i54(REP MOVS)
1] memory base + 0404h J\ CS8900A PyA7 FI| ML A A7 A 32 4/t

RSB B 2 1o TRl AN Rk, TEE 78 DU 5.2 7.

4.9.5 ALEWAAELET #21H CS8900A

W AP, LR LAEE ) CSBI00A KA 7 & 75 A H UM 1) A7 A5 T Y
FEAR R AT T kIE . B0, XL T EZ W .
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410 /0 ==|a)3R4E

T 1/0 55X, PacketPage PN A7l i i 21 FHL R GEHT 1/O 1] ) 16 NMIELE 1/0
A7 E R 16 A7 17O S FRAFH . 1/O #E52E CS8900A BRI HIHAC & I H. A E Wi Y o
M5, /O FEHLHEER A B 4 300h. (Iyd & 300h 18 i 4 7 BiL 25 Jr 48
AN ) o 1O Betuhil Ay DL SO ATATT AT AT XXXOh Mtk A7, sl f2 i i A
EEPROM MM E Hds, i 2 RgHshilin. &k 17 JE7x 7 CS8900A 1) /0

B WU
it & Byt ik
0000h S9EE ke Gl 0)
0002h ks P IEE A g 1 1)
0004h Hy TXCMD Ckikf4)
0006h HE TxLength CRIEKE)
0008h age TR B
000Ah SHEE] PacketPage f5%t
000Ch s PacketPage #i#is (i1 0)
000Eh W5 PacketPage ## (il 1)

17 1/0 B st

4.10.1 B/ RIEHEIELE D 0 F01

IX AN 124 ) CSB8900A ik A kA da A - w1 0 AT+ 16 A #AEIF
Hoim 100 A1 FT 32 A e (RS H 0.

4.10.2 TxCMD %M

FHUERFR R IL AR T AR ER AT R 3% i 2 (TXCMD) G JEIX AN 1. Kik A1k
¥ CS8900A FHLA M A1k, [F] I i NN 1% B AR A 3% o 1X ui 1 4% Wi 31) PacketPage
base + 0144h, &HE 46 Ui 4.4 15274724 9 KRG H 215 H
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4.10.3 TxLength %5 M

RIEMT K BEAE I 2 5N G S gl 5 bax B 3xX AN 1S 2] PacketPage
base+ 0146h.

4.10.4 HWRRASAF 8 D

=<

T i A5 24 i A IR S BA B A (1SQ) - 1ISQ #F PacketPage base + 0120h ix4™
. RBITE 20T 1SQ A, 1HF 78 11 5.1 1.

4105 PacketPage fg&t¥RH

AT AR IR A 2 WU P AT AR ) CSBO00A () P 5 77 47 7%, PacketPage Fi el s I 3t
SHEN. A 1247 (bits 0 B BY Fft T E H A A I ZEARIU H b3 %5 A7
SN AHbE. J5 =4 (C, D, M E) ZXR BRI HE & 011b. M5 A
PacketPage #8545 1IN, ARAR] 7 (0 (R{E A] LA 5 NIX 264y . fefm—fr (Bit F) &£ W]
PacketPage f5 £t /& 7 W 1% 4 F B8 IoRAR 1 K — A7 1047 . K 18 €71 PacketPage
TREF I 254 o

1/0 base + 000Bh 1/0 base + 000Ah

PacketPage A A7 s kit

—— BitF: 0= IRERIEAL
1= B3 7L E

€] 18. PacketPage f&E%f

4.10.6 PacketPage ##EHmEO 0 1 1

PacketPage %4 sify I 42 HI>K [n] CS8900A P s 2 A7 s A s 1) . i 1 0 1T
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16-bit #AE I Foi 1 0 i1 1 T 32-bit #4E (IR AR S 1 0D,

4.10.7 1/O MRk

SR 1/O BB S HRAE, AEN 51U AT HF, IF FLAE ISA RG22 (SAO
- SA15) [ 16 £ 1/O Mtk AZH 5 £ CS8900A [Fyihhl 25 Al . B, 10R 5
WAURAE T, B BRI, 1OW 516 AU AR T

TR ISA AT HLIE S 2R (LALT -LA23)%T U 170 12U R0 DMA $:4F
F R FE R T )

4108 HEA& 110 ERX K%

1/0 A A IEEEAE LLLL IR HEAT ()

1 FHLE L W] TXCMD i 1 (1/0 base + 0004h) 5 A k2% iy 4 3 H.I)
TxLength ¥fi 1 (1/O base + 0006h) 55 X\ k1% K 5 K% SKAZ ot o

2) FHLEE BusST 77 17 #% (Register 18)>kF Rdy4TXNOW 177 (Bit 8) /& 15 E 4
1. 233 BusST A {74, EALLZISEI L 5 A\ 0138h £ PacketPage f5 %t i I (1/0 base
+ 000Ah)i%'E PacketPage R4t 2IIEMIMIALE . &l AE M PacketPage %k [1(1/0O
base + 000Ch)izHX BusST & /785, WA RAyATXNOW {7 BEE A4 1, IXAMWIAT LIk
BN WREN 0, EHLFLEFF CS8900A 22t W AEAE Al Al Jyib. iR
RAyATXIE(% f7#5 B, BUfCFG, Bit 8)ix} 1, 4 Rdy4Tx (7 17-#% C, BufEvent, Bit 8)
BHH L, EHURS W, W H TxBIdEr f7 (%774 18, BusST, Bit 7) B h 1, &

3) —H CSB8900A #E#LFHaltm, FHLIn e/ ik Bt v H (1/O base +
0000h) #AT H. 52 5 154 (REP OUT)K A EHLIA A7 1] CS8I00A N 742 18 HEAN i

RS EITE 2 RE AT A, 1WEF 98 T 5.7 1,

4.10.9 FHZ& 1/0 HI

1/0 B LLLL NPT (FERAM 7 5L, AR I leios i s —
M R A7 AED
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iy —/Mz CS8900A HW i, fink A FFALE BE T

2) FHLEEH WeRZS BA #1311 (1/0 base + 0008h) J: 4t 18 %117 £ it

3 AL I3 AT R LR 2 (REP INY 1) B0/ A a8 Kt o
[1(1/O base + 0000h)>K A\ CS8900A W1 I) ML A KABEH G . AEWIE S 2 Hir
RxStatus Z7f7#s (PacketPage base + 0400h)F1 RxLength %7 ff#s (Pack etPage base
+ 0402h) [T N 25

R 2 2 Bl Al Rk, TR 78 10 5.2 5.

4.10.10 SREUA I FHERS

BAE 110 BT A7 HL CSBI00A 1T 7 [ W H A A7 4, AL Z0 56 4 3. PacketPage
fREr. EMENIX AR B N H bR %745 1) PacketPage Huhl %] PacketPage fi %l i
(/O base + 000Ah). HFraa% 1N 28R G w3t PacketPage 4 i H (1/0
base + 000Ch),

R E N EERBOELE N A A A e, AU 5 — A1) PacketPage Hihikfr)
MSB (51T ) W% ¥ A 1. PacketPage FeEFat4 A B R — DN FIALE, W
B T S AE B 7. PacketPage $E4H T2 (& 18).

4.10.11 1/0 #E=F##) CS8900A

WA T, JEHLAT LAAS ) CSB900A SKAR A H2 ISt 75 7 7E FH A A7 7% 1]
rSCRIV IR SES
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5.2 ERRUIRME

52.01 iR

— E— AN NS B AL BB AT I R 2 AR RS RS, S A LT =AY
RIL AL HD

1) kb 2E

2) I I 22

3 EEFIENL

&l 20 JEIRMRHRIBOCE R

W PR, ANEEAALIE T, PAT HOW 2 1 A ) Foad B8R I 22 B BL

— H ANk AL BRI ZE 0, BT LAZE N AEEL 11O A TR AL . Si4h,
CS8900A W] LU 4L DMA ALk FZ o £ BHLNAE . X — 1 i (i Fiiat
AT AR 1O 5 (Al B4« 89 UL 5.4 7152 92 T 5.5 15§k DMA #:1E.

521 HBNARE: BUEQ, Wi, (L%
VAR, Ml ARET V2 AE NI EE TR A . AT I e AR R I :
52.1.1 HEEE

N H A SR AR AR LUK R 1A LU R4 o o RISk, Wl da oy
fafF (SFDDY, HAJshl (DAY, WHbhl (SA), KEEM, Mk, AL (AR
AL, AWK AP (FCS, Wfi CRC). K9 figrr 7 Hdli t iyt

5.2.1.2 i

LRI TP = e € SRSV S I Eiof: 1811 el Y v s 211 i1 AP S S O o E R e
(DAD, Yht: (SA), KJZIR, Hofleddll, BFefr (WERARED, Ak &y
| (FCS, thmfit CRC). K 9 JEr 1 Ha tu s e i Wikt 45 A H (13
Skt A P A1 2 T SRR, B e B BT e
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At

BB L SR 455 7

v

T B

A

Tl e 2 o

1 F} DMA?

\ 4
i 1 DMA 1
iy ML
B F LA
v 7
£ W M A A
FEHL EHL
CS8900A W 1£ N AE

20. Mz
5213 fkix

VR R ISA B2k, 17 CS8900A i MR A% sl #d . EFE
BN, A WS B CS8900A (1) EMLAERE (i S Sk FMTIT 4 43 B 4 1
CSB8900A ] MAC 51#:Br) . ks £ Fp 41 a] LA a] LAAL L, SX AT ISR
B o FIA MK [ CS8900A &1L & LAF AT R T, AH A RERE I 708 0 XA 55

522 HWEE

FERRIR TR B, W0 N B VR L B CS8900A., ] L& it {# 3% #2 (1) EEPROM
5 NC 4 2 CSB900A [ Har A7 (I 20 0L 3.4 1) MMFIX fl. LT
SENIRNERTR T

o« AEHAY IR O

o RO T (R

o BEASERCEARS R T T B AT
- BRSO
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5221 EEYEZO

Fict B 2 10, 4% e S WA DA A 045 10 N A2 A B, R kg 38 S8 2 AT B2 Wi
B, 1Xnl LUt LineCTL & /748 (7 74y 13)MEIFI7ER 18 A ik .

%1795 13, LineCTL

IR BAE
6 | SerRxON H1E, Sl
8 | AUlonly H1JE, AULgaES (Lo T AutoAUI/10BT)

9 | AutoAUI/1I0BT | & 1 )5, s Al Ok, 2 8 M1 9 13k 0 /5, 1&F¢ T 10BASE-T

E | LoRx Squelch B )G, BT PR 6 4 L

Fls 18, WyFE B OECE
5.2.2.2 EFEFUWCHRAMISE T

RxCTL %ﬁ%&(%ﬁ%ﬁ 5)MoK ke CS8900A FHTMR NS (=3 iui 422
o, AR ECE T DMA FEEHLAAE L, IOl o o . & 19 ik T
XA TAF AR EAN . 27 86 U1 5.3 11 KIRAT H (K bk 1L JE 1 401 ik o

H e 5, RxCTL

B | 44y #eAr

6 | IAHashA B 1A, WA e s A G kgl B2

7 | PromiscuousA | & 15, a2

8 | RXOKA B 15, Gl DA USRS AR CRC i %

9 | MulticastA B L, MRS A R RS 4 R % 52

A | IndividualA | & 15, &H%E PacketPage base+ 0158h (1) A ] DA [K)iwitk 252
B | BroadcastA | & 15, Fifi) ik

C | CRCerrorA | & 1), il DA iyEas O H% CRC KI5

D | RuntA 15, R DA yERs HARE 64 75 AImig %

TG

E | ExtradataA 15, il DA ohjgse HK ok 1518 Fyimipiais (R % — 1518

FMs 19, ERCERUE
* DAJFEE bits8, C, D, 1 E M4 FEbryE.
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5223 EFEWAFATI KPR

RXCFG 75 7% (%7 /7 %% 3) M1 BUfCFG 7 /74 (77 A72% B)H kvl se Wb/ i ik

FHETEHAC IS . Fehs 21 IR IX L6257 47 28 1) T KT A REGE) A7
%4745 3, RXCFG

fir EEE HAE
8 RxOKIE | & 1 )7, HMEMHTAH KN CRC HMUq A i
C | CRCerroriE | ¥ 15, #MCEIEHR CRC 1R ™ £ i
D RuntiE BLJE, HlBIR 64 T RmiE AR v
E | ExtradataiE | & 1 )5, BRI 1518 7 il ™ A v iy

* PR JT L AU DA 1 g s

% 20.

14 B, RufCFG

fr VRS BefE
7 RxDMAIE | & 1 )5, WAAT Ao Mide DMA &L 4
A RxMissiE | & 1 Ja, R TR g2 b X 22 T AN T 25 3000 A P I
B RX128iE | B 1J5, WIRIRWCHHR A 128 Tl g mmt ™ A by
D | MissOvfloiE | ' 1/5, WA RxMISS 3| w1 th iy
F RxDestiE | # 15, WCRALNKIMWUY DA B2 bty £ 4 i

k% 21, AAEAE 3 R B rPIKIACE

5.2.2.4 JEFEUATAEEMT

RXCFG Zif7-#% (77 A7 # 3)FH BusCTL 73 {7 (77 /74y 17) H Ry i B e p Ak 1%
BIEHLAAE, IEMWRK 22 A

Z 14 3, RxCFG

Bz e HAE

7 StreamE B 1, {FRemKIEAS

9 RxDMAonly H 1), DMA WAE R TP i
A AutoRX DMAE | & 1 )5, ffifit H3)%#: DMA




Ak 21

B BufferCRC B 15, SRR CRC

Zifies 17, BusCTL

i eSS i
B DMABuUrst H 1 )5, DMA $0E 5 H 24 28 ps. i 0 )5, DMA A RE4E,
D RxDMAsize 'H 1 )5, DMA ZZph X K/ 2 64 Kbytes. i 0 )5, /& 16 Kbytes.

R 22, PR AL P

5.2.3 i FiAL B

CSB8900A 7 DU BRFUIAL B i A7 H it
1) H ki )&,

2) AT

3) Ik A,

4) EH WA

] 21 S A ) FRUAL B

5.2.3.1 HirHuhbidyg

T R (i3 L H Ar il & 2% (DA 1L UE#s) . Wiimif¥) DA i DA it
JERS, WU SALR N —AHUAE R, AR EEAT DA Jdigds, i ETr. HE
86 U1 5.3 TKARTG 2 DA L UE& A4 T F Ik

5.2.3.2 Bt =4

CSBI00A SCFFLA T PN FH SRl %1 F= AT LISC S Mol 1) 5L 341 v 1

« RxDest: 244& A [¥iife) H (1l (DA)E IS DA €45, RxDest {7 (%5 745 C,
BufEvent,Bit F)pl'E N 1. Wi RxDestiE i (% f7es B, BUfCFG, bit F) &4 1,
CS8900A F=:AHM . — H RxDest # 4 1, ML AVFELEUE AT DA
CITIR 3 —> 6 571D

« Rx128: MfEANRIMIKEE—N 128 795 O &% Rx128 fi (7% /4% C,
BufEvent, Bit B)#l & 4 1. WIR Rx128iE fii(%f7#s B, BUfCFG, bit B) &4 1,
CS8900A F=EAHM (. —H Rx128 7 & 4 1, RxDest A7 0 Jf H N fuvF
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BRHER MRS —A 128 7747, Rx128 fraxE BHLLE BufEvent 77 7 & (15 FeHh ol
o RS BA ) I 538 CSB900A Al 2 i 45 # (EOF) J3 411375 0.

Frot

H bkt g2
i #r: -PromiscuousA?
IAHashA?
IndividualA?

- MulticastA?
- BroadcastA?

A 4

D RAERE A 5
& FiEED

|

Bt e As
Kifr: - RKOKA?
-ExtradataA? - RuntA?

- CRCerrorA?

N

FHOEIRAS A RxEvent
WA, WUEE A RAM

A 4

PR A5 N RXEvent
AR, MM EFT

v

RaesGali
Kifr: - RXOKIE?
- ExtradataiE? - RuntiE?
- CRCerrorik? - RXDMAIE?

T AL 52 ik

21, P AL B

BT S LLdE AT, RxDest Fil Rx128 43 24 itk s 2 i 1 CS8900A E 1.
AMG AR ELREAT, RxDest Fil Rx128 1] fE#% CS8900A ¥ 0 11 o N N AT
HAFLALE 0 Y ENE U272, E s i Wk 2 A2
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(1SQ). (RxDest il Rx128 i n] LAZE F:HL1z BufEvent Zif7asiig 0, Bk m it
HHIWRIRZSBAS) o 1K 22 il — N A A B R A

5.2.3.3 #ZiIE

TALER S 3 A5 B LLRSTRT RXCTL % 77 a% (P A7 5) i B hauiok o 215
Felbomite A SRR I FOE IR AR A A, Wik gk, BOE RS R e
DMA &3 EHLAAF . W Rk el Bl vk as, e L. oL iEder g R
W 2 3] RXEvent S 2e (31 4).

5234 E¥TNFEE

PAL PR B Je — D AR AT AL BE T 1K) IF ELA AR AN Tt A& i b o o B /4
— AR SR N AR (B 2 1518 AN Y) . BRI 2 AR R R, 15 R 78 T
5177,

5.2.4 BESERIF DMA 77 B0 i L5

FTA 2 WECE 7E r EReA H 2R BNV, BEid@id DMA (23] ENLAN
ffo —MRAELE T E RAM IO ikl R A R Belioit . — /Nl DMA fRAEAE
ML IR A DMA 77 300 o X — 5575 Rl S i R0 R AR5 R Bl
Wi, 89 I 5.4 1% 95 11 5.6 Frifhiik DMA Jy = ieini .

5.2.5 SRR KN

WA AT, — AR R RN B RAM SKEERF BAL AL . B
SREMOTdy F e ENAY, CSB8900A A2ttt NAr2r il 45 B HAILL N MGl —
HR:

1) BAMCLpEOr RN DA BRI EGE 1SQ BRI RxEvent % {74%
(T Afras 4K T fill. B

2) Wi o B BNy 1S RxDest fi7.(757 /7 #% C, BufEvent, Bit F)a# Rx128 fif

(7 1f74% C, BufEvent, Bit B) ‘& 1, JfHEHNOL HEH @ L 1SQ 32X BufEvent
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AT (AT 8 C)K T M.

RxDest & 1. FHLAJ
DLZHL DA (Bl i
B 6 FI)

et

H b bk ik
VEIE L ?

Yes

Yes

\ 4
Rx128 & 1 A
RxDest % 0, +
BLAT A2 — A
128 W7

s 64

T

»

(RxDest w0 A
Runt & 1. &4

B3 128
TN

»

RuntA & 1, #2k
ot HE AT

4%, RxDest 5 0
F1 RxOK B¢ CRCerror

o s o

EOF?

Yes

A 4

B 1. W4 RxOKA 1k
CRCerrorA & 1, ik
i HL =ML PLSEECE .

fﬁn%éﬁ, Rx128 i 0\

H RxOK, CRCerror %
Extradata £ 1. 1R

K 22, ST AR

A 4

ExtradataA, RXOKA &%
CRCerrorA # 1, X

@ﬁﬂi*ﬂﬂ PABEECE . /
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> CSBI00A FE AL 1% 7] 45 HEA (1 Bl 557 [-H22 B0 ol (AR Ay Ak DR Bt Fr 2 et
I P74 R 5 N 2 ) B AN O R o (Rt DRt P B ot v LA TG 2
A EAA R, )

TE LU R AT — 100 —ANAS P A LR i«

1) ENHL BB F B8 — (S AT, A ). B

2) AL E AN (1 5 i, W B2 Skip_1 A7 (7 A74% 3, RXCFG, bit 6)
KB Skip i 4. B

3) FHLA B 1SQ B K > AL RXEvent 75 /745 (A7 /77 5),
I T R Rt X Y A B Uk . BEARIE LA Btk .

ORI T ACMUE S5 55 3 AL R A B S A B e BT 2 SR 28

5.2.6 e RAFFA HIEWIM

TENAFZERIEL /O 23[R N AL AT LAz th e A B liomn. /6 N 4725 TR N e
i, EHLHATEE K Move $54(REP MOVS) )\ PacketPage base +0404h FiHY . 7F
/0 () N Jemt,  FHHATE S In 54 (REP IN) A\ 1/O base +0000h LI,
A I PRSI S A B

A=A R TR AT PLANE AR A . wT R

1) B WeRA A

2) EL¥ RXEvent A fEaS(AifEan 4); 8L

3) i RxStatus 7y {7 #4(PacketPage base +0400h ).

5.2.7  HWUmIH AT WL

B — A OO BT L. Bl R IR A R LM RxStatus 4 47 4%
(PacketPage base + 0400h) ik H , ‘& 14 B 1] LU A RxLength 77 17 #% (PacketPage base +
0402h) . ZE1GFH)H 2 WAF S MEAE RIS B, R 73 11 4.9 1. HAHHEZ 1/0
ISR, WA 75 7 4.10 5.
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528 WHFHEARBERIERE]T

RSB R B 64 41, UHE 4 £ CRC. RO B AT CS8900A
JEIXAENC B

« BufferCRC {v/ (27 /£ %% 3, RXCFG, Bit B)& 1 INf, i3 4 =75 CRC HIF| 1)
Pl s — i g b

« RxOKA (%17 %% 5, RXCTL, Bit 8)'& 1 I, 1iifF CS8900A <=4 IEAfi 1)
T (—AN IE AR AT AR K BRI 2% CRC 1)

* RxOKIE £ (7 474% 3, RXCFG, Bit 8)& 1 I, A3l IE i 2k
tr o

Y & ESIRSSEY S diF

1) CS8900A X M4 RxOK H Wl 2 A IEfIiHIkik .

2) 7F RXOK & 1 {2 F, FHLiZ ISQ(PacketPage base +0120h)k3k4342 i
PPRFSFI A RXEvent 27 /7w (7748 4)M 2

3) AL RxLength 2717 25 (PacketPage base +0402h) k453 B Ha i 15

4) FHUEL AT 32 IIELE MOV $54 M PacketPage base + 0404h ixX H {51y
el o

64 71T A AU G RTERR 23 HL.

* 23, NAFIRIT 2545

A7 25 B A% J b RAM Hdli A7 6 ik
0400h RxStatus 75 /7 %% (1T RxEvent # M 1SQ 52 H: =L nT LBk {52 0400h)
0402h RxLength 25 47 %% (7E 1% M1 B 2 40h AN 72745, i M 0404h JT 45 %1 0443h)

0404h to 0409h | 6 Y Huhl:

040Ah to 040Fh | 6 7715 H [ -k

0410h to 0411h | 2 FH5 K a2 AL b,

0412h to 043Fh | 46 5% #

0440h CRC, i 1f12

0442h CRC, i3 f14
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5.2.9 BT THEEE

PO U SRR IR TR T E VBB A A LK B
T S A R o S T B T AR SR Bl R v T BA AL CSB900A B3 H 2 /b1y
F 170 BB A AR, FI4E CPU RS2 B, I H 4 LUK I )it CS8900A
B RIS P EOk A CS8900A TS BT nT LA JA 2] 5 K LUK 9 A (R4 T nfi 2
WCRIISE AT 55) o

TV B A7 24 4E PacketPage base+ 50h. RxDest &, Rx128 1 i 7= 2 J5 XA~
ALY CPU Al IS H o M BIA R, TR S R A,
F5 BufferCRC 1EI0 B ASMAME . Mim 24k CPU Bz T B ar 245 % 0.
DRI P DA R 7 15 1 02 A7 28 R B e B IR, A 479 v LA O HAS 2 a1
R RV ECh 0. SR)5 RXEvent A f74% 1T LA S2CR U E S 2 IR AS o

IR Gt

1) ETFAAEOMIRT, T VBRI N PR B 2 — 30 fEmidfi s
A AR SE

2) Wi g R, a4 I CRC % (AR {#fE BufferCRC £,
ATSHEIS N Er T

3) MUV EER M O B, BT — MU A . XA TR AT R
TEAE AT BRI

4) Skip 74 J5 RXEvent a7 f74% W 1244 352 H DURAF MK B ZORAS, SR8 U A

TR RXEvent AL N AZAEAE 715 vH A as AT AL B . 24 RxDest 2 Rx128
W BCE T, ST %A BufEvent A7 FH S AT H] .

5.7 KIiXBIE

571 ME

BB RIERAELERANB B 7RSS —N B, BN S LUK i3] CS8900A
M NAE. BB UL EHIAS ik 4 TG, X155 F CS8900A il B 4 1%
—N ATy (RE S, 381, ibs2 1021 775 i 2 4 28 445125 21 CSB900A Ji5 )
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BRERIENT (W& HIEEAT CRC, FHIERAGEAN, 5. HEREML G
FHEAA S RIEKSE, RUFEZ D=0, g mnlH, EPUEH A
f7Ek 110 Z3[H), FELAKMWIE ] CS8900A [fI P HBA7 ikt . 78K ILMZE B,
CS8900A ittt Ay LA W ks AR i Ak B B I 2% o 25 B B L CSB8900A ikl
SCSAFFAG 73 BR A 24 2 08 2 (0 - AL B e M kg (5, 381, 1021
AT, RIS A AR ED o ORI T AR 73 B A5 5 2 BN UL R Fr
g CH L, JEhhE, KON LLC HdiD . Wb 64 T,
f4% CRC, CS8900A A SRA7AH M IC B Ak 23S N 7847 $5¢J5 CSB900A 45 IIAH MY (1)
32 fif CRC fH.

572 RIERE

RRREE, WANE CS8900A M)A iE¥/E. fFRAHE EEPROM [ LA H 3l
RIX S, BB S E a4 21 CS8900A [N fias (1A 20 T 3.4 5. W70
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CS8900A Product Data Sheet

3.0 FUNCTIONAL DESCRIPTION

3.1 Overview

During normal operation, the CS8900A performs two basic functions: Ethernet
packet transmission and reception. Before transmission or reception is possible, the

CS8900A must be configured.

3.1.1 Configuration

The CS8900A must be configured for packet transmission and reception at
power-up or reset. Various parameters must be written into its internal Configuration
and Control registers such as Memory Base Address; Ethernet Physical Address; what
frame types to receive; and which media interface to use.Configuration data can either
be written to the CS8900A by the host (across the ISA bus), or loaded automatically
from an external EEPROM. Operation can begin after configuration is complete.

Section 3.3 on page 18 and Section 3.4 on page 20 describe the configuration
process in detail.Section 4.4 on page 46 provides a detailed description of the bits in the

Configuration and Control Registers.

3.1.2 Packet Transmission

Packet transmission occurs in two phases. In the first phase, the host moves the
Ethernet frame into the CS8900A’s buffer memory. The first phase begins with the host
issuing a Transmit Command.This informs the CS8900A that a frame is to be
transmitted and tells the chip when to start transmission (i.e. after 5, 381, 1021 or all

bytes have been transferred) and how the frame should be sent (i.e. with or without
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CRC, with or without pad bits,etc.). The Host follows the Transmit Command with the
Transmit Length, indicating how much buffer space is required. When buffer space is
available, the host writes the Ethernet frame into the CS8900A’s internal memory, either
as a Memory or 1/O space operation.

In the second phase of transmission, the CS8900Aconverts the frame into an
Ethernet packet then transmits it onto the network. The second phase begins with the
CSB8900A transmitting the preamble and Start-of-Frame delimiter as soon as the proper
number of bytes has been transferred into its transmit buffer (5, 381, 1021 bytes or full
frame, depending on configuration). The preamble and Start-of-Frame delimiter are
followed by the Destination Address, Source Address, Length field and LLC data (all
supplied by the host). If the frame is less than 64 bytes, including CRC, the CS8900A
adds pad bits if configured to do so. Finally, the CS8900A appends the proper 32-bit
CRC value.

The Section 5.7 on page 98 provides a detailed description of packet transmission.

3.1.3 Packet Reception

Like packet transmission, packet reception occurs in two phases. In the first phase,
the CS8900A receives an Ethernet packet and stores it in on-chip memory. The first
phase of packet reception begins with the receive frame passing through the analog
front end and Manchester decoder where Manchester data is converted to NRZ data.
Next, the preamble and Start-of-Frame delimiter are stripped off and the receive frame
is sent through the address filter. If the frame’s Destination Address matches the criteria
programmed into the address filter, the packet is stored in the CS8900A’s internal
memory. The CS8900A then checks the CRC, and depending on the configuration,
informs the processor that a frame has been received.

In the second phase, the host transfers the receive frame across the ISA bus and
into host memory.Receive frames can be transferred as Memory space operations, 1/0
space operations, or as DMA operations using host DMA. Also, the CS8900A provides

the capability to switch between Memory or 1/O operation and DMA operation by using
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Auto-Switch DMA and StreamTransfer.
The Section 5.2 on page 78 through Section 5.6 on page 95 provide a detailed

description of packet reception.

3.2 ISA Bus Interface

The CS8900A provides a direct interface to ISA buses running at clock rates from
8 to 11 MHz. Its on-chip bus drivers are capable of delivering 24 mA of drive current,
allowing the CS8900A to drive the ISA bus directly, without added external "glue
logic™.

The CS8900A is optimized for 16-bit data transfers, operating in either Memory
space, 1/0 space,or as a DMA slave.

Note that ISA-bus operation below 8 MHz should use the CS8900A’s Receive
DMA mode to minimize missed frames. See Section 5.4 on page 89 for a description of

Receive DMA operation.

3.2.1 Memory Mode Operation

When configured for Memory Mode operation, the CS8900A’s internal registers
and frame buffers are mapped into a contiguous 4-Kbyte block of host memory,
providing the host with direct access to the CS8900A’s internal registers and frame
buffers. The host initiates Read operations by driving the MEMR pin low and Write
operations by driving the MEMW pin low.

For additional information about Memory Mode, see Section 4.9 on page 73.
3.2.2 1/0 Mode Operation

When configured for I/O Mode operation, the CS8900A is accessed through eight,
16-bit 1/O ports that are mapped into sixteen contiguous 1/O locations in the host
system’s 1/O space. I/0 Mode is the default configuration for the CS8900A and is

always enabled.
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For an 1/O Read or Write operation, the AEN pin must be low, and the 16-bit 1/0
address on the ISA System Address bus (SAO - SA15) must match the address space of
the CS8900A. For a Read, IOR must be low, and for a Write, IOW must be low.

For additional information about 1/O Mode, see Section 4.10 on page 75.

3.2.3 Interrupt Request Signals

The CS8900A has four interrupt request output pins that can be connected directly
to any four of the ISA bus Interrupt Request signals. Only one interrupt output is used at
a time. It is selected during initialization by writing the interrupt number (0 to 3) into
PacketPage Memory base + 0022h. Unused interrupt request pins are placed in a
high-impedance state. The selected interrupt request pin goes high when an enabled
interrupt is triggered. The pin goes low after the Interrupt Status Queue (1SQ) is read as
all 0’s (see Section 5.1 on page 78 for a description of the ISQ).

Table 1 presents one possible way of connecting the interrupt request pins to the

ISA bus that utilizes commonly available interrupts and facilitates board layout.

CS8900A Interrupt Request Pin ISA Bus Interrupt PacketPage base + 0022h
INTRQ3 (Pin 35) IRQ5 0003h
INTRQO (Pin 32) IRQ10 0000h
INTRQ1 (Pin 31) IRQ11 0001h
INTRQ2 (Pin 30) IRQ12 0002h

Table 1. Interrupt Assignments

3.24 DMASignals

The CS8900A interfaces directly to the host DMA controller to provide DMA
transfers of receive frames from CS8900A memory to host memory. The CS8900A has
three pairs of DMA pins that can be connected directly to the three 16-bit DMA
channels of the ISA bus. Only one DMA channel is used at a time. It is selected during
initialization by writing the number of the desired channel (0, 1 or 2) into PacketPage
Memory base + 0024h. Unused DMA pins are placed in a high-impedance state. The
selected DMA request pin goes high when the CS8900A has received frames to transfer
to the host memory via DMA. If the DMABurst bit (register 17, BusCTL, Bit B) is clear,
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the pin goes low after the DMA operation is complete. If the DMABurst bit is set, the
pin goes low 32 ps after the start of a DMA transfer.
The DMA pin pairs are arranged on the CS8900A to facilitate board layout. Crystal

recommends the configuration in Table 2 when connecting these pins to the ISA bus.

CS8900A DMA Signal (Pin #) ISA DMA Signal PacketPage base + 0024h
DMARQO (Pin 15) DRQ5 0000h
DMACKO (Pin 16) DACK5
DMARQ1 (Pin 13) DRQ6 0001h
DMACK1 (Pin 14) DACK®6
DMARQ2 (Pin 11) DRQ7 0002h
DMACK2 (Pin 12) DACK7

Table 2. DMA Assignments

For a description of DMA mode, see Section 5.4 on page 89.

3.3 Reset and Initialization

3.3.1 Reset

Seven different conditions cause the CS8900A to reset its internal registers and

circuits.

3.3.1.1 External Reset, or ISA Reset

There is a chip-wide reset whenever the RESET pin is high for at least 400 ns.

During a chip-wide reset, all circuitry and registers in the CS8900A are reset.

3.3.1.2 Power-Up Reset

When power is applied, the CS8900A maintains reset until the voltage at the
supply pins reaches approximately 2.5 V. The CS8900A comes out of reset once Vcc is

greater than approximately 2.5 V and the crystal oscillator has stabilized.
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3.3.1.3 Power-Down Reset

If the supply voltage drops below approximately 2.5 V, there is a chip-wide reset.
The CS8900A comes out of reset once the power supply returns to a level greater than

approximately 2.5 V and the crystal oscillator has stabilized.
3.3.1.4 EEPROM Reset

There is a chip-wide reset if an EEPROM checksum error is detected (see Section

3.4 on page 20).
3.3.1.5 Software Initiated Reset

There is a chip-wide reset whenever the RESET bit (Register 15, SelfCTL, Bit 6) is

set.
3.3.1.6 Hardware (HW) Standby or Suspend

The CS8900A goes though a chip-wide reset whenever it enters or exits either HW
Standby mode or HW Suspend mode (see Section 3.7 on page 25 for more information

about HW Standby and Suspend).
3.3.1.7 Software (SW) Suspend

Whenever the CS8900A enters SW Suspend mode, all registers and circuits are
reset except for the ISA I/0 Base Address register (located at PacketPage base + 0020h)
and the SelfCTL register (Register 15). Upon exit, there is a chip-wide reset (see

Section 3.7 on page 25 for more information about SW Suspend).

3.3.2 Allowing Time for Reset Operation

After a reset, the CS8900A goes through a self configuration. This includes

calibrating on-chip analog circuitry, and reading EEPROM for validity and
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configuration. Time required for the reset calibration is typically 10 ms. Software
drivers should not access registers internal to the CS8900A during this time. When
calibration is done, bit INITD in the Self Status Register (register 16) is set indicating
that initialization is complete, and the SIBUSY bit in the same register is cleared

indicating the EEPROM is no longer being read or programmed.

3.3.3 Bus Reset Considerations

The CS8900A reads 3000h from IObase+0Ah after the reset, until the software
writes a non-zero value at 10base+0Ah. The 3000h value can be used as part of the
CS8900A signature when the system scans for the CS8900A. See Section 4.10 on page
75.

After a reset, the ISA bus outputs INTRx and DMARQXx are 3-Stated, thus

avoiding any interrupt or DMA channel conflicts on the ISA bus at powerup time.

3.3.4 Initialization

After each reset (except EEPROM Reset), the CS8900A checks the sense of the
EEDataln pin to see if an external EEPROM is present. If EEDI is high, an EEPROM is
present and the CS8900A automatically loads the configuration data stored in the
EEPROM into its internal registers (see next section). If EEDI is low, an EEPROM is

not present and the CS8900A comes out of reset with the default configuration shown in

Table 3.

PacketPage Address Register Contents Register Descriptions
0020h 0300h I/0 Base Address*
0022h XXXX XXXX XXXX X100 Interrupt Number
0024h XXXX XXXX XXXX XX11 DMA Channel
0026h 0000h DMA Start of Frame Offset
0028h X000h DMA Frame Count
002Ah 0000h DMA Byte Count
002Ch XXX0 0000h Memory Base Address
0030h XXX0 0000h Boot PROM Base Address
0034h XXX0 0000h Boot PROM Address Mask
0102h 0003h Register 3 - RXCFG
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0104h 0005h Register 5 - RXCTL
0106h 0007h Register 7 - TXCFG
0108h 0009h Register 9 - TXCMD
010Ah 000Bh Register B - BUufCFG
010Ch Undefined Reserved
010Eh Undefined Reserved

0110h Undefined Reserved

0112h 0013h Register 13 - LineCTL
0114h 0015h Register 15 - SelfCTL
0116h 0017h Register 17 — BusCTL
0118h 0019h Register 19 — TestCTL

* 1/0O base address is unaffected by Software Suspend mode.

A low-cost serial EEPROM can be used to store configuration information that is

automatically loaded into the CS8900A after each reset (except EEPROM reset). The

Table 3. Default Configuration

use of an EEPROM is optional.

The CS8900A operates with any of six standard EEPROM'’s shown in Table 4.

EEPROM Type Size (16 bit words)
*C46 (non-sequential) 64
*CS46 (sequential) 64
*C56 (non-sequential) 128
‘CS56 (sequential) 128
‘C66 (non-sequential) 256
‘CS66 (sequential) 256

Table 4. Supported EEPROM Types
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4.9 Memory Mode Operation

To configure the CS8900A for Memory Mode, the PacketPage memory must be
mapped into a contiguous 4-kbyte block of host memory. The block must start at an
X000h boundary, with the PacketPage base address mapped to X000h. When the
CS8900A comes out of reset, its default configuration is I/0O Mode. Once Memory
Mode is selected, all of the CS8900A’s registers can be accessed directly.

In Memory Mode, the CS8900A supports Standard or Ready Bus cycles without
introducing additional wait states.

Memory moves can use MOVD (double-word transfers) as long as the CS8900A’s
memory base address is on a double word boundary. Since 286 processors don’t support

the MOVD instruction, word and byte transfers must be used with a 286.

Description Mnemonic Read/Write Location: PocketPage base +
Receive Status RxStatus Read-only 0400h-0401h

Receive Length RxLength Read-only 0402h-0403h

Receive Frame RxFrame Read-only starts at 0404h

Transmit Frame TxFrame Write-only starts at 0AQOh

Table 16. Receive/Transmit Memory Locations

4.9.1 Accesses in Memory Mode

The CS8900A allows Read/Write access to the internal PacketPage memory, and
Read access of the optional Boot PROM. (See Section 3.7 on page 25 for a description
of the optional Boot PROM.)A memory access occurs when all of the followingare true:

 The address on the ISA System Address bus (SAO - SA19) is within the Memory
space range of the CS8900A or Boot PROM.

* The CHIPSEL input pin is low.

* Either the MEMR pin or the MEMW pin is low.

4.9.2 Configuring the CS8900A for Memory Mode

There are two different methods of configuring the CS8900A for Memory Mode
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operation. One method allows the CS8900A's internal memory to be mapped anywhere
within the host system's 24-bit memory space. The other method limits memory
mapping to the first 1 Mbyte of host memory space.

General Memory Mode Operation: Configuring the CS8900A so that its internal
memory can be mapped anywhere within host Memory space requires the following:

 a simple circuit must be added to decode the Latchable Address bus (LA20 -
LA23) and the BALE signal.

 the host must configure the external logic with the correct address range as
follows:

1) Check to see if the INITD bit (Register 16,SelfST, bit 7) is set, indicating that
initialization is complete.

2) Check to see if the ELpresent bit (Register 16, SelfST, bit B) is set. This bit
indicates that external logic for the LA bus decode is present.

3) Set the ELSEL bit of the EEPROM Command Register to activate the ELCS pin
for use with the external decode circuit.

4) Configure the external logic serially.

* the host must write the memory base address into the Memory Base Address
register (PacketPage base + 002Ch);

» the host must set the MemoryE bit (Register 17,BusCTL, Bit A); and

» the host must set the UseSA bit (Register 17,BusCTL, Bit 9).

Limiting Memory Mode to the First 1 Mbyte of Host Memory Space: Configuring
the CS8900A so that its internal memory can be mapped only within the first 1 Mbyte
of host memory space requires the following:

* the CHIPSEL pin must be tied low;

* the ISA-bus SMEMR signal must be connected to the MEMR pin;

* the ISA-bus SMEMW signal must be connected to the MEMW pin;

* the host must write the memory base address into the Memory Base Address
register (PacketPage base + 002Ch);

» the host must set the MemoryE bit (Register 17,BusCTL, Bit A); and

» the host must clear the UseSA bit (Register 17,BusCTL, Bit 9).
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4.9.3 Basic Memory Mode Transmit

Memory Mode transmit operations occur in the following order (using interrupts):

1) The host bids for storage of the frame by writing the Transmit Command to the
TXCMD register (memory base + 0144h) and the transmit frame length to the TxLength
register (memory base + 0146h). If the transmit length is erroneous, the command is
discarded and the TxBidErr bit (Register 18, BusST, Bit 7) is set.

2) The host reads the BusST register (Register 18,memory base + 0138h). If the
Rdy4ATxNOW bit(Bit 8) is set, the frame can be written. If clear,the host must wait for
CS8900A buffer memory to become available. If Rdy4TxIiE (Register B,BufCFG, Bit 8)
is set, the host will be interrupted when Rdy4Tx (Register C, BufEvent, Bit 8) becomes
set.

3) Once the CS8900A is ready to accept the frame, the host executes repetitive
memory-to-memory move instructions (REP MOVS) to memory base + 0OAOOh to
transfer the entire frame from host memory to CS8900A memory.

For a more detailed description of transmit, see Section 5.7 on page 98.

4.9.4 Basic Memory Mode Receive

Memory Mode receive operations occur in the following order (interrupts used to
signal the presence of a valid receive frame):

1) Aframe is received by the CS8900A, triggering an enabled interrupt.

2) The host reads the Interrupt Status Queue(memory base + 0120h) and is
informed of the receive frame.

3) The host reads RxStatus (memory base + 0400h) to learn the status of the
receive frame.

4) The host reads RxLength (memory base + 0402h) to learn the frame’ s length.

5) The host reads the frame data by executing repetitive memory-to-memory
move instructions(REP MOVS) from memory base + 0404h to transfer the entire frame

from CS8900A memory to host memory.
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For a more detailed description of receive, see Section 5.2 on page 78.

4.9.5 Polling the CS8900A in Memory Mode

If interrupts are not used, the host can poll the CS8900A to check if receive frames
are present and if memory space is available for transmit. However, this is beyond the

scope of this data sheet.

4.10 1/O Space Operation

In I/0 Mode, PacketPage memory is accessed through eight 16-bit 1/0 ports that
are mapped into 16 contiguous I/O locations in the host system’ s I/O space. /0O Mode
is the default configuration for the CS8900A and is always enabled. On power up, the
default value of the 1/0 base address is set at 300h.(Note that 300h is typically assigned
to LAN peripherals). The 1/0 base address may be changed to any available XXX0h
location, either by loading configuration data from the EEPROM, or during system

setup. Table 17 shows the CS8900A I/0O Mode mapping.

Offset Type Description

0000h Read/Write Receive/Transmit Data (Port 0)
0002h Read/Write Receive/Transmit Data (Port 1)
0004h Write-only TXCMD(Transmit Command)
0006h Write-only TxLength(Transmit Length)
0008h Read-only Interrupt Status Queue

000Ah Read/Write PacketPage Pointer

000Ch Read/Write PacketPage Data (Port 0)

000Eh Read/Write PacketPage Data (Port 1)

Table 17. 1/0O Mode Mapping

4.10.1 Receive/Transmit Data Ports 0 and 1

These two ports are used when transferring transmit data to the CS8900A and
receive data from the CS8900A. Port 0 is used for 16-bit operations and Ports 0 and 1

are used for 32-bit operations (lower-order word in Port 0).
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4.10.2 TxCMD Port

The host writes the Transmit Command (TxCMD)to this port at the start of each
transmit operation.The Transmit Command tells the CS8900A that the host has a frame
to be transmitted, as well as how that frame should be transmitted. This port is mapped
into PacketPage base + 0144h. See Register 9 in Section 4.4 on page 46 for more

information.

4.10.3 TxLength Port

The length of the frame to be transmitted is written here immediately after the

Transmit Command is written. This port is mapped into PacketPage base + 0146h.

4.10.4 Interrupt Status Queue Port

This port contains the current value of the Interrupt Status Queue (ISQ). The ISQ is
located at PacketPage base + 0120h. For a more detailed description of the 1SQ, see

Section 5.1 on page 78.

4.10.5 PacketPage Pointer Port

The PacketPage Pointer Port is written whenever the host wishes to access any of
the CS8900A’ s internal registers. The first 12 bits (bits O through B) provide the
internal address of the target register to be accessed during the current operation. The
next three bits (C, D, and E) are read-only and will always read as 011b. Any convenient
value may be written to these bits when writing to the PacketPage Pointer Port. The last
bit (Bit F) indicates whether or not the PacketPage Pointer should be auto-incremented

to the next word location. Figure 18 shows the structure of the PacketPage Pointer.
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1/0 base + 000Bh 1/0 base + 000Ah

PacketPage Register Address

L BitF: 0 =Pointer remains fixed
1 = Auto-Increments to next word location

Figure 18. PacketPage Pointer

4.10.6 PacketPage Data Ports0 and 1

The PacketPage Data Ports are used to transfer data to and from any of the
CS8900A’ s internal registers. Port 0 is used for 16-bit operations and Port 0 and 1 are

used for 32-bit operations (lower-order word in Port 0).

4.10.7 1/0 Mode Operation

For an 1/O Read or Write operation, the AEN pin must be low, and the 16-bit 1/0
address on the ISA System Address bus (SAO - SA15) must match the address space of
the CS8900A. For a Read, the IOR pin must be low, and for a Write, the IOW pin must
be low.

Note: The ISA Latchable Address Bus (LA17 - LAZ23) is not needed for

applications that use only I/O Mode and Receive DMA operation.

4.10.8 Basic I/O Mode Transmit

I/0 Mode transmit operations occur in the following order (using interrupts):

1) The host bids for storage of the frame by writing the Transmit Command to the
TXCMD Port(l/O base + 0004h) and the transmit frame length to the TxLength Port (1/O
base + 0006h).
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2) The host reads the BusST register (Register 18)to see if the RAdy4TXNOW bit
(Bit 8) is set. To read the BusST register, the host must first set the PacketPage Pointer
at the correct location by writing 0138h to the PacketPage Pointer Port (I/O base +
000AN). It can then read the BusST register from the PacketPage Data Port(l/O base +
000Ch). If Rdy4TxNOW is set, the frame can be written. If clear, the host must wait for
CS8900A buffer memory to become available. If Rdy4TxiE (Register B, BufCFG, Bit 8)
is set, the host will be interrupted when Rdy4Tx (Register C, BufEvent, Bit 8) becomes
set. If the TxBidErr bit (Register 18, BusST, Bit 7) is set, the transmit length is not
valid.

3) Once the CS8900A is ready to accept the frame, the host executes repetitive
write instructions (REP OUT) to the Receive/Transmit Data Port (I/O base + 0000h) to
transfer the entire frame from host memory to CS8900A memory.

For a more detailed description of transmit, see Section 5.7 on page 98.

4.10.9 Basic I/O Mode Receive

I/0O Mode receive operations occur in the following order (In this example,
interrupts are enabled to signal the presence of a valid receive frame):

1) A frame is received by the CS8900A, triggering an enabled interrupt.

2) The host reads the Interrupt Status Queue Port(l/O base + 0008h) and is
informed of the receive frame.

3) The host reads the frame data by executing repetitive read instructions (REP IN)
from the Receive/Transmit Data Port (I/O base + 0000h) to transfer the frame from
CS8900A memory to host memory. Preceding the frame data are the contents of the
RxStatus register (PacketPage base + 0400h) and the RxLength register (PacketPage
base + 0402h).

For a more detailed description of receive, see Section 5.2 on page 78.

4.10.10 Accessing Internal Registers

To access any of the CS8900A’ s internal registers in I/0O Mode, the host must first



52 CS8900A Product Data Sheet

setup the PacketPage Pointer. It does this by writing the PacketPage address of the
target register to the PacketPage Pointer Port (I/O base + 000Ah). The contents of the
target register is then mapped into the PacketPage Data Port (1/0 base + 000Ch).

If the host needs to access a sequential block of registers, the MSB of the
PacketPage address of the first word to be accessed should be set to "1". The
PacketPage Pointer will then move to the next word location automatically, eliminating

the need to setup the PacketPage Pointer between successive accesses (see Figure 18).

4.10.11 Polling the CS8900A in 1/O Mode

If interrupts are not used, the host can poll the CS8900A to check if receive frames

are present and if memory space is available for transmit.



OPERATION 53

5.2 Basic Receive Operation

5.2.0.1 Overview

Once an incoming packet has passed through the analog front end and Manchester
decoder, it goes through the following three-step receive process:

1) Pre-Processing

2) Temporary Buffering

3) Transfer to Host

Figure 20 shows the steps in frame reception.

As shown in the figure, all receive frames go through the same pre-processing and
temporary buffering phases, regardless of transfer method.

Once a frame has been pre-processed and buffered,it can be accessed by the host in
either Memory or 1/0 space. In addition, the CS8900A can transfer receive frames to
host memory via host DMA. This section describes receive frame pre-processing and
Memory and /O space receive operation. Section 5.4 on page 89 through Section 5.5 on

page 92 describe DMA operation.

5.2.1 Terminology: Packet, Frame, and Transfer

The terms Packet, Frame, and Transfer are used extensively in the following

sections. They are defined below for clarity:
5.2.1.1 Packet

The term "packet" refers to the entire serial string of bits transmitted over an
Ethernet network. This includes the preamble, Start-of-Frame Delimiter(SFD),
Destination Address (DA), Source Address(SA), Length field, Data field, pad bits (if
necessary), and Frame Check Sequence (FCS, also called CRC). Figure 9 shows the

format of a packet.
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5.2.1.2 Frame

The term "frame" refers to the portion of a packet from the DA to the FCS. This
includes the Destination Address (DA), Source Address (SA), Length field, Data field,
pad bits (if necessary), and Frame Check Sequence (FCS, also called CRC). Figure 9
shows the format of a frame. The term "frame data" refers to all the data from the DA to

the FCS that is to be transmitted, or that has been received.

<Packet Received >

Preamble and
Start-of-Frame
Delimiter Removed

N

Frame PreProcessed

v

Frame Temporarily Buffered

No w Yes

\ 4 Y
Frame Held Frame DMAed to
On Chip Host Memory

! |

Host Reads Frame from

Host Reads Frame
CS8900A Memory

from Host Memory

Figure 20. Frame Reception

5.2.1.3 Transfer

The term "transfer" refers to moving data across the ISA bus, to and from the
CS8900A. During receive operations, only frame data are transferred from the
CSB8900A to the host (the preamble and SFD are stripped off by the CS8900A’ s MAC

engine). The FCS may or may not be transferred, depending on the configuration. All
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transfers to and from the CS8900A are counted in bytes, but may be padded for double

word alignment.

5.2.2 Receive Configuration

After each reset, the CS8900A must be configured for receive operation. This can
be done automatically using an attached EEPROM or by writing configuration
commands to the CS8900A’ s internal registers (see Section 3.4 on page 20). The items
that must be configured include:

» which physical interface to use;

 which types of frames to accept;

 which receive events cause interrupts; and,

* how received frames are transferred.
5.2.2.1 Configuring the Physical Interface

Configuring the physical interface consists of determining which Ethernet interface
should be active, and enabling the receive logic for serial reception. This is done via the

LineCTL register(Register 13) and is described in Table18.

Register 13, LineCTL

Bit Bit Name Operation

SerRxON When set, reception enabled.

AUlonly When set, AUI selected (takes precedence over AutoAUI/10BT).

AutoAUI/10BT | When set, automatic interface selection enabled. When both bits 8
and 9 are clear, 10BASE-T selected.

E LoRx Squelch | When set, receiver squelch level reduced by approximately 6 dB.

Table 18. Physical Interface Configuration

5.2.2.2 Choosing which Frame Types to Accept

The RxCTL register (Register 5) is used to determine which frame types will be
accepted by the CS8900A (a receive frame is said to be "accepted” when the frame is
buffered, either on chip or in host memory via DMA). Table 19 describes the

configuration bits in this register. Refer to Section 5.3 on page 86 for a detailed
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description of Destination Address filtering.

Register 5, RXCTL
Bit | Bit Name Operation
IAHashA When set, Individual Address frames that pass the hash filter are accepted*.
PromiscuousA | When set, all frames are accepted™.
RxXOKA When set, frames with valid length and CRC and that pass the DA filter are
accepted.
9 MulticastA | When set, Multicast frames that pass the hash filter are accepted™.
A IndividualA | When set, frames with DA that matches the 1A at PacketPage base + 0158h are
accepted*.
B BroadcastA | When set, all broadcast frames are accepted*.
C CRCerrorA | When set, frames with bad CRC that pass the DA filter are accepted.
D RuntA When set, frames shorter than 64 bytes that pass the DA filter are accepted.
E ExtradataA | When set, frames longer than 1518 bytes that pass the DA filter are accepted
(only the first 1518 bytes are buffered).

* Must also meet the criteria programmed into bits 8, C, D, and E.

Table 19. Frame Acceptance Criteria

5.2.2.3 Selecting which Events Cause Interrupts

The RXCFG register (Register 3) and the BUfCFG register (Register B) are used to

determine which receive events will cause interrupts to the host processor. Table 21

describes the interrupt enable (iE) bits in these registers.

Register 3, RXCFG
Bit Bit Name Operastion
) When set, there is an interrupt if a frame is received with valid length
8 RxOKIE
and CRC*.
C CRCerroriE | When set, there is an interrupt if a frame is received with bad CRC*.
) When set, there is an interrupt if a frame is received that is shorter
D RuntiE
than 64 bytes*.
. When set, there is an interrupt if a frame is received that is longer
E ExtradataiE
than 1518 bytes*.

* Must also pass the DA filter before there is an interrupt.

Table 20.
Register B, BUfCFG
Bit Bit Name Operastion
. When set, there is an interrupt if one or more frames are transferred
7 RxDMAIE .
via DMA.
A RxMissiE When set, there is an interrupt if a frame is missed due to insufficient
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receive buffer space.

B Rx128iE

When set, there is an interrupt after the first 128 bytes of receive data
have been buffered.

D MissOvfloiE | When set, there is an interrupt if the RXMISS counter overflows.

When set, there is an interrupt after the DA of an incoming frame has

F RxDestiE
been buffered.
Table 21. Registers 3 and B Interrupt Configuration
5.2.2.4 Choosing How to Transfer Frames

The RXCFG register (Register 3) and the BusCTL register (Register 17) are used to

determine how frames will be transferred to host memory, as described in Table 22.

Register 3, RXCFG

Bit Bit Name Operastion
7 StreamE When set, Stream Transfer enabled.
9 RxDMAonly When set, DMA slave operation used for all receive frames.
A AutoRX DMAE When set, Auto-Switch DMA enabled.
B BufferCRC When set, the received CRC is buffered.
Register 17, BusCTL

Bit Bit Name Operastion

When set, DMA operations hold the bus for up to approximately 28
B DMABurst . .

ps.  When clear, DMA operations are continuous.

. When set, DMA buffer size is 64 Kbytes. When clear, DMA

D RxDMAsize L

buffer size is 16 Kbytes.

Table 22. Receive Frame Pre-Processing

5.2.3 Receive Frame Pre-Processing

The CS8900A pre-processes all receive frames using a four step process:

1) Destination Address filtering;

2) Early Interrupt Generation;

3) Acceptance filtering; and,

4) Normal Interrupt Generation.

Figure 21 provides a diagram of frame pre-processing.
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Receive Frame

Check:

DestinationAddress Filter

- PromiscuousA?- IAHashA?- MulticastA?
- IndividualA? - BroadcastA?

Pass DA Filter?

Yes

Generate Early Interrupts if
Enabled (see next figure)

!

Acceptance Filter
Check:

- RXOKA?- ExtradataA?
- RuntA?- CRCerrorA?

Yes

Pass Accept. Filter?

receive

Status  of frame
reported in RXEvent register,
frame accepted into on-chip
RAM

\ 4

Status of receive frame
reported in RxEvent register,
frame discarded.

A 4

Generate Interrupts
Check:
- RXOKIE?- ExtradataiE?
- CRCerroriE?- RuntiE?
- RxDMAIE?

'

Gre-Processing Complete >

Figure 21.

5.2.3.1 Destination Address Filtering

Receive Frame Pre-Processing

All incoming frames are passed through the Destination Address filter (DA filter).
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If the frame” s DA passes the DA filter, the frame is passed on for further pre-processing.
If it fails the DA filter, the frame is discarded. See Section 5.3 on page 86 for a more

detailed description of DA filtering.

5.2.3.2 Early Interrupt Generation

The CS8900A support the following two early interrupts that can be used to inform
the host that a frame is being received:

* RxDest: The RxDest bit (Register C, BufEvent,Bit F) is set as soon as the
Destination Address(DA) of the incoming frame passes the DA filter. If the RxDestiE
bit (Register B, BUfCFG,bit F) is set, the CS8900A generates a corresponding interrupt.
Once RxDest is set, the host is allowed to read the incoming frame's DA (the first 6
bytes of the frame).

* Rx128: The Rx128 bit (Register C, BufEvent,Bit B) is set as soon as the first 128
bytes of the incoming frame have been received. If the Rx128iE bit (Register B,
BufCFG, bit B) is set,the CS8900A generates a corresponding interrupt. Once the Rx128
bit is set, the RxDest bit is cleared and the host is allowed to read the first 128 bytes of
the incoming frame. The Rx128 bit is cleared by the host reading the BufEvent register
(either directly or through the Interrupt Status Queue) or by the CS8900A detecting the
incoming frame's End-of-Frame(EOF) sequence.

Like all Event bits, RxDest and Rx128 are set by the CS8900A whenever the
appropriate event occurs. Unlike other Event bits, RxDest and Rx128 may be cleared by
the CS8900A without host intervention. All other event bits are cleared only by the host
reading the appropriate event register, either directly or through the Interrupt Status
Queue(ISQ). (RxDest and Rx128 can also be cleared by the host reading the BufEvent
register, either directly or through the Interrupt Status Queue). Figure 22 provides a

diagram of the Early Interrupt process.
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Receive Frame

RxDest set.Host may
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Discard Frame

64 bytes
Yes Received?
EOF
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EOF
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EOF
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Figure 22. Early Interrupt Generation
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5.2.3.3 Acceptance Filtering

The third step of pre-processing is to determine whether or not to accept the frame
by comparing the frame with the criteria programmed into the RXCTL register (Register
5). If the receive frame passes the Acceptance filter, the frame is buffered,either on chip
or in host memory via DMA. If the frame fails the Acceptance filter, it is discarded.The

results of the Acceptance filter are reported in the RxEvent register (Register 4).
5.2.3.4 Normal Interrupt Generation

The final step of pre-processing is to generate any enabled interrupts that are
triggered by the incoming frame. Interrupt generation occurs when the entire frame has
been buffered (up to the first 1518 bytes). For more information about interrupt

generation, see Section 5.1 on page 78.

5.2.4 Held vs. DMAed Receive Frames

All accepted frames are either held in on-chip RAM until processed by the host, or
stored in host memory via DMA. A receive frame that is held in on-chip RAM is
referred to as a held receive frame. A frame that is stored in host memory via DMA is a
DMAed receive frame. This section describes buffering and transferring held receive
frames. Section 5.4 on page 89 through Section 5.6 on page 95 describe DMAed receive

frames.

5.2.5 Buffering Held Receive Frames

If space is available, an incoming frame will be temporarily stored in on-chip
RAM, where it awaits processing by the host. Although this receive frame now occupies
on-chip memory, the CS8900A does not commit the memory space to it until one of the
following two conditions is true:

1) The entire frame has been received and the host has learned about the frame by

reading the RxEvent register (Register 4), either directly or through the I1SQ.
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Or:

2) The frame has been partially received, causing either the RxDest bit (Register C,
BufEvent, Bit F) or the Rx128 bit (Register C, BufEvent, Bit B) to become set, and the
host has learned about the receive frame by reading the BufEvent register (Register C),
either directly or through the I1SQ.

When the CS8900A commits buffer space to a particular held receive frame
(termed a committed received frame), no data from subsequent frames can be written to
that buffer space until the frame is freed from commitment. (The committed received
frame may or may not have been received error free.)

A received frame is freed from commitment by any one of the following
conditions:

1) The host reads the entire frame sequentially in the order that it was received
(first byte in, first byte out).

Or:

2) The host reads part or none of the frame, and then issues a Skip command by
setting the Skip_1 bit (Register 3, RXCFG, bit 6).

Or:

3) The host reads part of the frame and then reads the RxEvent register (Register 5),
either directly or through the ISQ, and learns of another receive frame. This condition is
called an "implied Skip". Ensure that the host does not do "implied skips ".

Both early interrupts are disabled whenever there is a committed receive frame

waiting to be processed by the host.

5.2.6 Transferring Held Receive Frames

The host can read-out held receive frames in Memory or 1/0O space. To transfer
frames in Memory space, the host executes repetitive Move instructions (REP MOVS)
from PacketPage base + 0404h. To transfer frames in 1/O space, the host executes
repetitive In instructions (REP IN) from 1/O base + 0000h, with status and length

preceding the frame.
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There are three possible ways that the host can learn the status of a particular frame.
It can:

1) Read the Interrupt Status Queue;

2) Read the RxEvent register directly (Register4);

or

3) Read the RxStatus register (PacketPage base + 0400h).

5.2.7 Receive Frame Visibility

Only one receive frame is visible to the host at a time. The receive frame's status
can be read from the RxStatus register (PacketPage base + 0400h), and its length can be
read from the RxLength register (PacketPage base + 0402h). For more information
about Memory space operation, see Section 4.9 on page 73. For more information about

I/0O space operation, see Section 4.10 on page 75.

5.2.8 Example of Memory Mode Receive Operation

A common length for short frames is 64 bytes, including the 4-byte CRC. Suppose
that such a frame has been received with the CS8900A configured as follows:

» The BufferCRC bit (Register 3, RXCFG, Bit B) is set causing the 4-byte CRC to
be buffered with the rest of the receive data.

» The RXOKA bit (Register 5, RXCTL, Bit 8) is set, causing the CS8900A to accept
good frames (a good frame is one with legal length and valid CRC).

* The RXOKIE bit (Register 3, RXCFG, Bit 8) is set, causing an interrupt to be
generated whenever a good frame is received.

Then the transfer to the host would proceed as follows:

1) The CS8900A generates an RxOK interrupt to the host to signal the arrival of a
good frame.

2) The host reads the 1ISQ (PacketPage base + 0120h) to assess the status of the
receive frame and sees the contents of the RxEvent register(Register 4) with the RxOK

bit (Bit 8) set.
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3) The host reads the receive frame’s length from the RxLength register
(PacketPage base + 0402h).

4) The host reads the frame data by executing 32 consecutive MOV instructions
starting with PacketPage base + 0404h.

The memory map of the 64-byte frame is given in Table 23.

Memory Space . . .
Description of Data Stored in Onchip RAM
Word Offset
0400h RxStatus Register (the host may skip reading 0400h since RxEvent was read
from the 1SQ.)
0402h RxLength Register (In this example, he length is 40h bytes. The frame starts

at 0404h, and runs through 0443h.)

0404h to 0409h | 6-byte Source Address.

040Ah to 040Fh | 6-byte Destination Address.

0410h to 0411h | 2-byte Length or Type Field.

0412h to 043Fh | 46 bytes of data.

0440h CRC, bytes 1 and 2

0442h CRC, bytes 3and 4

Table 23. Example Memory Map

5.2.9 Receive Frame Byte Counter

The receive frame byte counter describes the number of bytes received for the
current frame. The counter is incremented in real time as bytes are received from the
Ethernet. The byte counter can be used by the driver to determine how many bytes are
available for reading out of the CS8900A. Maximum Ethernet throughput can be
achieved by using 1/0 or memory modes, and by dedicating the CPU to reading this
counter, and using the count to read the frame out of the CS8900A at the same time it is
being received by the CS8900A from the Ethernet (parallel frame-reception and
frame-read-out tasks).

The byte count register resides at PacketPage base + 50h.

Following an RxDest or Rx128 interrupt the register contains the number of bytes
which are available to be read by the CPU. When the end of frame is reached, the count
contains the final count value for the frame, including the allowance for the BufferCRC

option. When this final count is read by the CPU the count register is set to zero.
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Therefore to read a complete frame using the byte count register, the register can be
read and the data moved until a count of zero is detected. Then the RxEvent register can
be read to determine the final frame status.

The sequence is as follows:

1) At the start of a frame, the byte counter matches the incoming character counter.
The byte counter will have an even value prior to the end of the frame.

2) At the end of the frame, the final count, including the allowance for the CRC (if
the BufferCRC option is enabled), is held until the byte counter is read.

3) When a read of the byte counter returns a count of zero, the previous count was
the final count.The count may now have an odd value.

4) RxEvent should be read to obtain a final status of the frame, followed by a Skip
command to complete the operation.

Note that all RxEvent’ s should be processed before using the byte counter. The
byte counter should be used following a BufEvent when RxDest or Rx128 interrupts are

enabled.

5.7 Transmit Operation

5.7.1 Overview

Packet transmission occurs in two phases. In the first phase, the host moves the
Ethernet frame into the CS8900A’ s buffer memory. The first phase begins with the host
issuing a Transmit Command.

This informs the CS8900A that a frame is to be transmitted and tells the chip when
(i.e. after 5, 381, or 1021 bytes have been transferred or after the full frame has been
transferred to the CS8900A) and how the frame should be sent (i.e. with or without
CRC, with or without pad bits, etc.). The host follows the Transmit Command with the
Transmit Length, indicating how much buffer space is required. When buffer space is
available, the host writes the Ethernet frame into the CS8900A’ s internal memory, using

either Memory or 1/O space.
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In the second phase of transmission, the CS8900A converts the frame into an
Ethernet packet then transmits it onto the network. The second phase begins with the
CSB8900A transmitting the preamble and Start-of-Frame delimiter as soon as the proper
number of bytes has been transferred into its transmit buffer (5, 381, 1021 bytes or full
frame, depending on configuration). The preamble and Start-of-Frame delimiter are
followed by the data transferred into the on-chip buffer by the host (Destination Address,
Source Address, Length field and LLC data). If the frame is less than 64 bytes,
including CRC, the CS8900A adds pad bits if configured to do so. Finally, the CS8900A
appends the proper 32-bit CRC value.

5.7.2 Transmit Configuration

After each reset, the CS8900A must be configured for transmit operation. This can
be done automatically using an attached EEPROM, or by writing configuration
commands to the CS8900A’ s internal registers (see Section 3.4 on page 20). The items
that must be configured include which physical interface to use and which transmit

events cause interrupts.
5.7.2.1 Configuring the Physical Interface

Configuring the physical interface consists of determining which Ethernet interface
should be active (10BASE-T or AUI), and enabling the transmit logic for serial
transmission. Configuring the Physical Interface is accomplished via the LineCTL

register (Register 13) and is described in Table 30.

Register 13, LineCTL

Bit Bit Name Operation
7 SerTxON When set, transmission enabled.
8 AUlonly When set, AUI selected (takes precedence over AutoAUI/10BT). When

clear, 10BASE-T selected.

9 | AutoAUI/10BT | When set, automatic interface selection enabled.

Mod BackoffE | When set, the modified backoff algorithm is used. When clear, the
standard backoff algorithm is used.

D 2-part DefDis | When set, two-part deferral is disabled.

Table 30. Physical Interface Configuration
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Note that the CS8900A transmits in 10BASE-T mode when no link pulses are

being received only if bit DisableLT is set in register Test Control (Register 19).
5.7.2.2 Selecting which Events Cause Interrupts

The TXCFG register (Register 7) and the BufCFG register (Register B) are used to
determine which transmit events will cause interrupts to the host processor. Tables 31

and 32 describe the interrupt enable (iE) bits in these registers.

5.7.3 Changing the Configuration

When the host configures these registers it does not need to change them for
subsequent packet transmissions. If the host does choose to change the TXCFG or
BufCFG registers, it may do so at any time. The effects of the change are noticed
immediately. That is, any changes in the Interrupt Enable (iE) bits may affect the packet

currently being transmitted.

Register 7, TXCFG

Bit Bit Name Operation
6 Loss-of-CRSIE | When set, there is an interrupt whenever the CS8900A fails to detect
Carrier Sense after transmitting the preamble (applies to the AUI only).
7 SQErroriE When set, there is an interrupt whenever there is an SQE error.
8 TxOKIE When set, there is an interrupt whenever a frame is transmitted
successfully..
9 | Out-of-windowiE | When set, there is an interrupt whenever a late collision is detected.
A JabberiE When set, there is an interrupt whenever there is a jabber condition.
B AnycolliE When set, there is an interrupt whenever there is a collision.
F 16colliE When set, there is an interrupt whenever the CS8900A attempts to
transmit a single frame 16 times.
Table 31. Transmitting Interrupt Configuration
Register B, BUufCFG
Bit Bit Name Operation
8 Rdy4TxiE When set, there is an interrupt whenever buffer space becomes available for

a transmit frame (used with a Transmit Request).

9 | TxUnderruniE | When set, there is an interrupt whenever the CS8900A runs out of data after
transmit has started.

C | TxColOvfloiE | When set, there is an interrupt whenever the TxCol counter overflows.
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Table 32. Transmit Interrupt Configuration
If the host chooses to change bits in the LineCTL register after initialization, the
ModBackoffE bit and any receive related bit (LoRxSquelch, SerRxON) may be changed
at any time. However, the Auto AUI/10BT and AUIlonly bits should not be changed
while the SerTxON bit is set. If any of these three bits are to be changed, the host
should first clear the SerTxON bit (Register 13, LineCTL, Bit 7), and then set it when

the changes are complete.

5.7.4 Enabling CRC Generation and Padding

Whenever the host issues a Transmit Request command, it must indicate whether
or not the Cyclic Redundancy Check (CRC) value should be appended to the transmit
frame, and whether or not pad bits should be added (if needed). Table 33 describes how

to configure the CS8900A for CRC generating and padding.

Z1ies 9, TXCMD

InhibitCRC | TxPadDis

. . Operation
(BitC) (Bit D)

Pad to 64 bytes if necessary (including CRC).

Send a runt frame if specified length less than 60 bytes.

Pad to 60 bytes if necessary (without CRC).

P O|—,|O
R, |O|O

Send runt if specified length less than 64. The CS8900A will not
transmit a frame that is less than 3 bytes.

Table 33. CRC and Paddling Configuration

5.7.5 Individual Packet Transmission

Whenever the host has a packet to transmit, it must issue a Transmit Request to the
CS8900A consisting of the following three operations in the exact order shown:

1) The host must write a Transmit Command to the TXCMD register (PacketPage
base + 0144h). The contents of the TXCMD register may be read back from the TXCMD
register(Register 9).

2) The host must write the frame’ s length to the TxLength register (PacketPage
base + 0146h).
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3) The host must read the BusST register (Register 18)
The information written to the TXCMD register tells the CS8900A how to transmit

the next frame. The bits that must be programmed in the TXCMD register are described

in Table 34.
Register 9, TXCMD
Bit Bit Name Operation
6 7 Tx Start
0 0 Start preamble after 5 bytes have been transferred to the CS8900A.
0 1 Start preamble after 381 bytes have been transferred to the CS8900A.
1 0 Start preamble after 1021 bytes have been transferred to the
CS8900A.
1 1 Start preamble after entire frame has been transferred to the
CS8900A.
8 Force When set, the CS8900A discards any frame data currently in the
transmit buffer.
9 Onecoll When set, the CS8900A will not attempt to retransmit any packet after
a collision.
C InhibitCRC | When set, the CS8900A does not append the 32-bit CRC value to the
end of any transmit packet.
D TxPadDis | When set, the CS8900A will not add pad bits to short frames.

Table 34. Tx Command Configuration
For each individual packet transmission, the host must issue a complete Transmit
Request. Furthermore, the host must write to the TXCMD register before each packet
transmission, even if the contents of the TXCMD register does not change. The Transmit

Request described above may be in either Memory Space or 1/O Space.

5.7.6 Transmit in Poll Mode

In poll mode, Rdy4TxIiE bit (Register B, BUfCFG,Bit 8) must be clear (Interrupt
Disabled). The transmit operation occurs in the following order and is shown in Figure
30.

1) The host bids for frame storage by writing the Transmit Command to the
TXCMD register (memory base+ 0144h in memory mode and 1/O base + 0004h in 1/O

mode).
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Figure 30. Transmit Operation in Polling Mode
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2) The host writes the transmit frame length to the TxLength register (memory base
+ 0146h in memory mode and I/O base + 0006h in 1/0 mode). If the transmit length is
erroneous, the command is discarded and the TxBidErr bit (Register 18, BusST, Bit 7) is
set.

3) The host reads the BusST register. This read is performed in memory mode by
reading Register 18, at memory base + 0138h. In I/O mode, the host must first set the
PacketPage Pointer at the correct location by writing 0138h to the PacketPage Pointer
Port (I/O base + 000Ah). The host can then read the BusST register from the
PacketPage Data Port (1/0 base + 000Ch).

4) After reading the register, the Rdy4TXxNOW bit (Bit 8) is checked. If the bit is
set, the frame can be written. If the bit is clear, the host must continue reading the
BusST register (Register 18) and checking the Rdy4TXxNOW bit (Bit 8) until the bit is
set.

When the CS8900A is ready to accept the frame,the host transfers the entire frame
from host memory to CS8900A memory using “REP” instruction (REP MOVS starting
at memory base + 0AO0Oh in memory mode, and REP OUT to Receive/Transmit Data

Port (I/0O base + 0000h) in 1/0 mode).

5.7.7 Transmit in Interrupt Mode

In interrupt mode, Rdy4TxIiE bit (Register B,BufCFG, Bit 8) must be set for
transmit operation.Transmit operation occurs in the following order and is shown in
Figure 31.

1) The host bids for frame storage by writing the Transmit Command to the
TXCMD register (memory base + 0144h in memory mode and I/O base + 0004h in 1/O
mode).

2) The host writes the transmit frame length to the TxLength register (memory base
+ 0146h in memory mode and I/O base + 0006h in 1/0 mode). If the transmit length is

erroneous, the command is discarded and the TxBidErr, bit 7,in BusST register is set.
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3) The host reads the BusST register. This read is performed in memory mode by
reading Register 18, at memory base + 0138h. In I/O mode,the host must first set the
PacketPage Pointer at the correct location by writing 0138h to the PacketPage Pointer
Port (1/0 base + 000Ah), it than can read the BusST register from the PacketPage Data
Port (I/O base + 000Ch).After reading the register, the Rdy4TxNOW bit is checked. If
the bit is set, the frame can be written to CS8900A memory. If RAdy4TXNOW is clear,
the host will have to wait for the CS8900A buffer memory to become available at which
time the host will be interrupted. On interrupt, the host enters the interrupt service
routine and reads 1SQ register (Memory base + 0120h in memory mode and 1/O base +
0008h in 1/0) and checks the Rdy4Tx bit (bit 8). If Rdy4Tx is clear then the CS8900A
waits for the next interrupt. If Rdy4Tx is set, then the CS8900A is ready to accept the
frame.

4) When the CS8900A is ready to accept the frame, the host transfers the entire
frame from host memory to CS8900A memory using REP instruction (REP MOVS to
memory base + 0A00h in memory mode, and REP OUT to Receive/Transmit Data Port

(/O base + 0000h) in I/0 mode).

5.7.8 Completing Transmission

When the CS8900A successfully completes transmitting a frame, it sets the TxOK
bit (Register 8, TxEvent, Bit 8). If the TXOKIE bit (Register 7, TXCFG, bit 8) is set, the

CSB8900A generates a corresponding interrupt.

5.7.9 Rdy4TxXxNOW vs. Rdy4Tx

The Rdy4TxNOW bit (Register 18, BusST, bit 8) is used to tell the host that the
CS8900A is ready to accept a frame for transmission. This bit is used during the
Transmit Request process or after the Transmit Request process to signal the host that
space has become available when interrupts are not being used (i.e. the Rdy4TxiE bit
(Register B,BUfCFG, Bit 8) is not set). Also, the Rdy4Tx bit is used with interrupts and
requires the Rdy4TxIE bit be set.
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Figure 30 provides a diagram of error free transmission without collision.

5.7.10 Committing Buffer Space to a Transmit Frame

When the host issues a transmit request, the CS8900A checks the length of the
transmit frame to see if there is sufficient on-chip buffer space. If there is, the CS8900A
sets the Rdy4TxNOW bit. If not, and the Rdy4TxiE bit is set, the CS8900A waits for
buffer space to free up and then sets the Rdy4Tx bit. If RAy4ATxIiE is not set, the
CSB8900A sets the Rdy4TxNOW bit when space becomes available.

Even though transmit buffer space may be available, the CS8900A does not
commit buffer space to a transmit frame until all of the following are true:

1) The host must issues a Transmit Request;

2) The Transmit Request must be successful; and,

3) Either the host reads that the Rdy4TxNOW bit(Register 18, BusST, Bit 8) is set,
or the host reads that the Rdy4Tx bit (Register C, BufEvent, bit 8) is set.

If the CS8900A commits buffer space to a particular transmit frame, it will not
allow subsequent frames to be written to that buffer space as long as the transmit frame
is committed.

After buffer space is committed, the frame is subsequently transmitted unless any
of the following

occur:

1) The host completely writes the frame data, but transmission failed on the
Ethernet line. There are three such failures, and these are indicated by three transmit
error bits in the TxEvent register (Register 8): 16coll, Jabber, or Out-of-

Window.

Or:

2) The host aborts the transmission by setting the Force (Register 9, TXCMD, bit 8)
bit. In this case, the committed transmit frame, as well as any yet-to-be-transmitted
frames queued in the on-chip memory, are cleared and not transmitted. The host should

make TxLength = 0 when using the Force bit.
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Or:

3) There is a transmit under-run, and the TxUnderrun bit (Register C, BufEvent,

Bit 9) is set.

Successful transmission is indicated when the TxOK bit (Register 8, TxEvent, Bit

8) is set.

5.7.11 Transmit Frame Length

The length of the frame transmitted is determined by the value written into the

TxLength register(PacketPage base + 0146h) during the Transmit Request. The length

of the transmit frame may be modified by the configuration of the TxPadDis bit

(Register 9, TXCMD, Bit D) and the InhibitCRC bit (Register 9, TXCMD, Bit C). Table

35 defines how these bits affect the length of the transmit frame. In addition, it shows

which frames the CS8900A will send.

Register 9, TXCMD

Host specified transmit length at 0146h (in bytes)

TxPadDis | InhibitCRC | 3<TxLength | 60<TxLength<1514 | 1514<TxLength< | TxLength
(Bit D) (BitC) <60 1518 >1518
Pad to 60 | Send frame and add | Will not send Will  not
0 0 and add | CRC [Normal Mode] send
CRC
Pad to 60 | Send frame without | Send frame | Will  not
0 1 and send | CRC without CRC send
without CRC
Send without | Send frame and add | Will not send Will  not
1 0 pads, and | CRC send
add CRC
Send without | Send frame without | Send frame | Will  not
1 1 pads and | CRC without CRC send
without CRC

Notes: 8. If the TxPadDis bit is clear and InhibitCRC is set and the CS8900A is commanded to send

a frame of length less than 60 bytes, the CS8900A pads.

9. The CS8900A will not send a frame with TxLength less than 3 bytes.

Table 35. Transmit Frame Length




