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7.4 DQDB QUEUE HANDSHAKING

B14B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13

ACF NCI NCI NCI NCI ST/
MID

MID/
CSN

D1 D2

NewCell

PhyClk

PhyClk edge responsible for output transtion.

Beginning of cell

BXX - byte number XX from NewCell (ACF is byte 1).

DXX - data byte number XX (data byte 1 is immediately after the header).

D3 D4 D5 D6 D7

SegSendReq

MACSendReqOut

SegSendReq

SegSendReq

SegSendReq

SegSendReq

SegSendReq

SegSendReq

SegSendReq

MACSendReqOut

MACSendReqOut

MACSendReqOut

MACSendReqOut

MACSendReqOut

MACSendReqOut

MACSendReqOut

ACF NCI NCI NCI NCI ST/MID

PhyClk

NewCell

FromPhy
   [7:0]

BusSendReqOut

a

a

b

b This timing relationship between SegSendReq and MACSendReqOut is maintained EXCEPT immediately after NewCell as shown above.

Request Counter = 0 Request Counter <> 0

MACSendReqIn and BusSendReqIn can be asserted at any time.  Both should be asserted for two cycles.

MID/CSN
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7 . 3 PHYS I CAL AND SAR I NTERFACES (S TS 3 )

SegSendReq

B46 B47 B48 B49 B50 B51 B52 B53 B1 B2 B3 B4 B5 B6 B7 B8 B9

D39 D40 D41 D42 D43 D44 PL/
CRC

CRC ACF NCI NCI NCI NCI ST/
MID

MID/
CSN

D1 D2

NewCell

PhyClk

AckSeg

D41/D42/D43/D44 PL:0(26) 0(16):ST/MID/CSN D1/D2/D3/D4 D5/D6/D7/D8

FromSAR
   [31:0]

internal
  load

a

PhyClk

CellBegin
CellFull

ToSAR
 [31:0]

CellValid
CellEnd

B28 B29 B30 B31 B32 B33 B34 B35 B36 B37

D22

b

X(16):ST/MID/CSN D1/D2/D3/D4 PL/CRC:X(16)

D21 D23 D24 D25 D26 D27 D28 D29 D30

B1 B2 B3 B4 B5 B6 B7 B8 B9
PhyClk

FromPhy

ToPhy

NewCell

c

a SegSendReq can be asserted at any time.  However, for a send to occur in the cell immediately following, 
it must be asserted at least three cycles before NewCell.

b The solid black area is the time during which the data inputs are sampled.

c

There are always exactly 48 cycles between the rising edge of CellBegin (CellFull) and the rising edge of CellEnd (CellValid).

PhyClk edge responsible for output transtion.

Beginning of cell
Maximum pulse width (single cycle recommended)

d

d

It is recommended that the first two bytes from Segmentation be applied and held with assertion of SegSendReq, since the time between 
SegSendReq and latching of the first two bytes is not guaranteed.

BXX - byte number XX from NewCell (ACF is byte 1).

DXX - data byte number XX (data byte 1 is immediately after the header).

D1ACF NCI NCI NCI NCI ST/MID MID/CSN

ACF NCI NCI NCI NCI D2ST/MID MID/CSN D1

ExtAddrMatch

B26 B27 B28 B29 B30

D19

D20

D21 D22 D23

D19 D21

D20

D22

(STS3)

PHYSICAL  AND  SAR  INTERFACE  TIMING

(V2)

B10

D18
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7 . 2 OUTPUT

ToSAR[31:0]

CellBegin

CellFull

CellValid

CellEnd

MACSendReqOut

BusSendReqOut

AckSeg

TestPoint

ScanOut

next  rising  edge  of  PhyClk  at  STS3  (51.44ns  period).    This  value  is  not  guaranteed.
SETUP  is  the  approximate  maximum  time  between  an  output  change  of  state and the

Approximate  rise  time  is  4.5ns.    Approximate  fall  time  is  3.0ns.

All  time  values  are  in  nanoseconds.

--- Does  not  apply.

PhyClk

2

PhyClk

1

FIG

1

1

1

1

2

1

2

2

1

1

The  first  word  is  delivered  at  byte  29.    The  remaining  12  words  follow  at  4  cycle  intervals.**

signals

signals

(STS3)

SETUP

26

26

26

26

28

27

29

29

27

28

* Maximum.

TPLH

24

22

22

24

23

25

25

25

25

23*

TPHL

22

22

22

22

21*

21

19

19

21

20

POSITION

cell byte #

29

29

CellBegin + 48

CellBegin + 48

2

---

---

---

---

29**

WIDTH

1

1

1

1

---

1

ToPhy[7:0]

2

2

2

2

(cycles)

OUTPUT  TIMING

TO  BE  MEASURED

(V2)
Version 2 timing requires electrical verification after fab.
The numbers above are approximate expected values.
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7 TIMI NG

7 . 1 I NPUT

SETUP HOLD POSITION

min units max units min unitsmaxrec* cell byte #

PhyClk: 50%  duty  cycle  nominal. DS3  -  205.76ns  period. STS3  -  51.44ns  period.

NewCell

ExtAddrMatch

FromPhy[7:0]

SegSendReq

fromSAR[31:0]

MACSendReqIn

BusSendReqin

Init

Resetn

Mode

ScanIn

ShiftConst

Const

* recommended

** ExtAddrMatch  can  be  held  until  evaluation  is  complete  for  the  next  cell.

*** indefinitely

--- Does  not  apply  (hold)  or  at  any  time  (position).

All  setup  and  hold  values  relative  to  the  rising  edge  of  PhyClk.
Numbers  in  the  table  above  are  valid  for  both  DS3  and  STS3.    The  diagrams  below  are  specific  to  STS3.

5

0

0

5

0

0

0

0

0

0

0

0

0

ns

ns

3/4

1/4

1/4

cycle 1

2

1

1

1

1

1

1

1

1

1

**

---

1

---

2

2

4

3

3

***

***

cycle(s) 1

27

see  p.

---

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

3/4

3/4

3/4

1/4

1/4

1/4

1/4

1

1

1

2

2

2

---

---

---

---

---

---

---

---

---

---

---

cycle(s)

cycle(s)

cycle(s)

cycle(s)

cycle(s)

cycle(s)

cycle(s)

cycle(s)

cycle(s)

cycle(s)

cycle(s)

cycle(s)

see  p.

---

---

---

---

---

---

---

---

1/4

---

---

cycle

cycle

cycle

cycle

cycle

cycle

cycle

cycle

cycle

cycle

FIGURE

1

1

2

2

3

3

3

3

3

3

---

---

1
internal clock

signals

2signals

internal clock

PhyClk 5  ns

internal clock

signals 3

--    evaluation  period  (level  sensitive  latch)

--    evaluation  edge  (edge  sensitive  flip-flop)

--    signal  internal  delay

3/

INPUT  TIMING

Version 2 timing requires electrical verification after fab.
The numbers above are approximate expected values.

(V2)
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6. 3 PACKAGE LAYOUT

32 29 26 24 23 20 19 14 13 10 7 5 2 131

35 33 30 27 25 21 18 15 12 9 6 3 132 128

38 36 34 31 28 22 17 16 11 8 4 1 129 125

40 39 37 130 126 123

43 42 41 127 124 122

46 45 44 121 120 119

47 48 49 116 117 118

52 51 50 115 114 113

53 54 55 110 111 112

56 58 61 107 108 109

57 60 64 103 105 106

59 63 67 70 74 77 82 83 88 94 97 100 102 104

62 66 69 72 75 78 81 84 87 91 93 96 99 101

65 68 71 73 76 79 80 85 86 89 90 92 95 98

2

3

4

5

6

7

8

9

10

11

12

13

14

1

ABCDEFGHJKLMNP

2

3

4

5

6

7

8

9

10

11

12

13

14

1

ABCDEFGHJKLMNP
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FromSAR[27] 67 FromSAR[ 1] 100
GND 68 Vdd 101
FromSAR[ 26] 69 FromSAR[ 0] 102
FromSAR[ 25] 70 AckSeg 103
FromSAR[ 24] 71 SegSendReq 104
FromSAR[ 23] 72 TP1 105
Vdd 73 GND 106
FromSAR[ 22] 74 ScanOut 107
FromSAR[ 21] 75 TP2 108
FromSAR[ 20] 76 ScanIn 109
FromSAR[ 19] 77 Mode 110
GND 78 Vdd 111
FromSAR[ 18] 79 TP3 112
FromSAR[ 17] 80 TP4 113
FromSAR[ 16] 81 Init 114
FromSAR[ 15] 82 Reset 115
Vdd 83 GND 116
FromSAR[ 14] 84 Const 117
FromSAR[ 13] 85 Shi ftConst 118
FromSAR[ 12] 86 Cell Val i d 119
FromSAR[ 11] 87 Cel l End 120
GND 88 Vdd 121
FromSAR[ 10] 89 Cel l Ful l 122
FromSAR[ 9] 90 Cel l Begi n 123
FromSAR[ 8] 91 ToSAR[ 0] 124
FromSAR[ 7] 92 ToSAR[ 1] 125
Vdd 93 GND 126
FromSAR[ 6] 94 ToSAR[ 2] 127
FromSAR[ 5] 95 ToSAR[ 3] 128
FromSAR[ 4] 96 ToSAR[ 4] 129
FromSAR[ 3] 97 ToSAR[ 5] 130
GND 98 Vdd 131
FromSAR[ 2] 99 ToSAR[ 6] 132
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6 . 2 by POS I TI ON

ToSAR[ 7] 1 FromPhy[ 0] 34
GND 2 Vdd 35
ToSAR[ 8] 3 FromPhy[ 1] 36
ToSAR[ 9] 4 FromPhy[ 2] 37
ToSAR[ 10] 5 FromPhy[ 3] 38
ToSAR[ 11] 6 FromPhy[ 4] 39
Vdd 7 GND 40
ToSAR[ 12] 8 FromPhy[ 5] 41
ToSAR[ 13] 9 FromPhy[ 6] 42
ToSAR[ 14] 10 FromPhy[ 7] 43
ToSAR[ 15] 11 NewCel l 44
GND 12 Vdd 45
ToSAR[ 16] 13 MACSendReqIn 46
ToSAR[ 17] 14 BusSendReqOut 47
ToSAR[ 18] 15 BusSendReqIn 48
ToSAR[ 19] 16 MACSendReqOut 49
Vdd 17 GND 50
ToSAR[ 20] 18 ExtAddrMatch 51
ToSAR[ 21] 19 ToPhy[ 0] 52
ToSAR[ 22] 20 ToPhy[ 1] 53
ToSAR[ 23] 21 ToPhy[ 2] 54
GND 22 Vdd 55
ToSAR[ 24] 23 ToPhy[ 3] 56
ToSAR[ 25] 24 ToPhy[ 4] 57
ToSAR[ 26] 25 ToPhy[ 5] 58
ToSAR[ 27] 26 ToPhy[ 6] 59
Vdd 27 GND 60
ToSAR[ 28] 28 ToPhy[ 7] 61
ToSAR[ 29] 29 FromSAR[ 31] 62
ToSAR[ 30] 30 FromSAR[ 30] 63
ToSAR[ 31] 31 FromSAR[ 29] 64
GND 32 Vdd 65
PhyCl k 33 FromSAR[ 28] 66
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NewCel l 44
ExtAddrMatch 51

FromPhy[ 7] 43 ToPhy[ 7] 61
FromPhy[ 6] 42 ToPhy[ 6] 59
FromPhy[ 5] 41 ToPhy[ 5] 58
FromPhy[ 4] 39 ToPhy[ 4] 57
FromPhy[ 3] 38 ToPhy[ 3] 56
FromPhy[ 2] 37 ToPhy[ 2] 54
FromPhy[ 1] 36 ToPhy[ 1] 53
FromPhy[ 0] 34 ToPhy[ 0] 52

MACSendReqIn 46
MACSendReqOut 49
BusSendReqIn 48
BusSendReqOut 47

Mode 110
ScanIn 109
ScanOut 107
TP1 105
TP2 108
TP3 112
TP4 113

Ini t 114
Reset 115
Const 117
Shi f tConst 118

PhyCl k 33

Vdd 7, 17, 27
35, 45, 55, 65
73, 83, 93
101, 111, 121, 131

GND 2, 12, 22, 32
40, 50, 60
68, 78, 88, 98
106, 116, 126

NC 105, 112, 113
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6 PI NOUT

6 . 1 b y FUNCTI ON

Cel l Begi n 123
Cel l Ful l 122
Cel l End 120 SegSendReq 104
Cel l Val i d 119 AckSeg 103

FromSAR[ 31] 62 ToSAR[ 31] 31
FromSAR[ 30] 63 ToSAR[ 30] 30
FromSAR[ 29] 64 ToSAR[ 29] 29
FromSAR[ 28] 66 ToSAR[ 28] 28
FromSAR[ 27] 67 ToSAR[ 27] 26
FromSAR[ 26] 69 ToSAR[ 26] 25
FromSAR[ 25] 70 ToSAR[ 25] 24
FromSAR[ 24] 71 ToSAR[ 24] 23
FromSAR[ 23] 72 ToSAR[ 23] 21
FromSAR[ 22] 74 ToSAR[ 22] 20
FromSAR[ 21] 75 ToSAR[ 21] 19
FromSAR[ 20] 76 ToSAR[ 20] 18
FromSAR[ 19] 77 ToSAR[ 19] 16
FromSAR[ 18] 79 ToSAR[ 18] 15
FromSAR[ 17] 80 ToSAR[ 17] 14
FromSAR[ 16] 81 ToSAR[ 16] 13
FromSAR[ 15] 82 ToSAR[ 15] 11
FromSAR[ 14] 84 ToSAR[ 14] 10
FromSAR[ 13] 85 ToSAR[ 13] 9
FromSAR[ 12] 86 ToSAR[ 12] 8
FromSAR[ 11] 87 ToSAR[ 11] 6
FromSAR[ 10] 89 ToSAR[ 10] 5
FromSAR[ 9] 90 ToSAR[ 9] 4
FromSAR[ 8] 91 ToSAR[ 8] 3
FromSAR[ 7] 92 ToSAR[ 7] 1
FromSAR[ 6] 94 ToSAR[ 6] 132
FromSAR[ 5] 95 ToSAR[ 5] 130
FromSAR[ 4] 96 ToSAR[ 4] 129
FromSAR[ 3] 97 ToSAR[ 3] 128
FromSAR[ 2] 99 ToSAR[ 2] 127
FromSAR[ 1] 100 ToSAR[ 1] 125
FromSAR[ 0] 102 ToSAR[ 0] 124
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TP1

TP1 moni tors the status of the MIDtabl e val i d i nter f ace s i gnal between the
MIDsubsect i on and the MACsubsect i on. MIDtabl e val i d (act i ve hi gh) i ndi -
cates when the t i me stamp f or a gi ven MIDi s val i d.

TP2

When i n Scan mode, TP2 moni tors an i ntermedi ate l ocat i on i n the scan path,
between the MID Table Contro l ci rcui try and the rest of the MACstate.

When i n Normal mode, TP2 can be used as a status ag that i s act i ve ( l ow)
when a val i d BOMor SSMi s recei ved and the MIDtabl e entry i s val i d bef ore
the t i me stamp i s appl i ed.

TP3

TP3 moni tors the status of the enabl eWri te s i gnal i n the MIDsubsect i on. Thi s
s i gnal i s act i ve when a t i me stamp i s wri tten to the MIDtabl e.

TP4

TP4 moni tors the ready to send si gnal i n the MACsubsect i on. Thi s s i gnal i s
act i ve ( l ow) when the f ol l owi ng condi t i on i s true: send request queued AND
count down counter equal s zero ANDbandwi dth bal anci ng counter does not
equal zero. When ready to send i s asserted, data wi l l be transmi tted to the
physi cal l ayer when the next empty cel l (busy bi t = 0) arr i ves .
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AUXILI ARY PI NS

ExtAdd rMat ch (I nput , a c t ive low)

Ext Add r Ma t ch i s asserted by an external address comparator when the dest i -
nat i on address i n a BOMcel l matches one of a set of addresses f or the l ocal
node.

ExtAddrMatch must be asserted b e fo r e o r a t t h e sa me t ime a s t h e 2 7t h b yt e o f

t h e c e l l , and hel d f or two cycl es .

I n i t ( I n p u t , a c t i v e h i gh )

I n i t resets the state of the MACand begi ns a MIDtabl e i ni t i al i zat i on sequence.
The MIDtabl e i ni t i al i zat i on takes approxi matel y 16, 000 cycl es . Al l entr i es of
the MIDtabl e are set to i n va l i d .

Re se t ( I n p u t , a c t i v e l o w)

Re s e t puts the MACi n a known start i ng state, ready to process data.

Co n s t ( Se r i a l Da t a I n p u t )

Co n s t i s a ser i al data i nput used duri ng the Co un t e r Co n s t a n t Lo a d i n g process .
The �rst ei ght bi ts programthe Bandwi dth Bal anci ng Counter , and the second
ei ght bi ts set the per i od of the MIDtabl e t i me- out al gor i thm.

Sh i ft Co n s t ( I n p u t , a c t i v e h i g h )

Sh i f t Co n s t control s shi f t i ng of the ser i al data streamat Co n s t . When hi gh, data
i s shi f ted wi th CLOCK, when l ow, there i s no change.

Mo d e ( I n p u t , a c t i v e h i g h )

Mo d e swi tches the scan path between Scan mode and Normal mode. In Scan
mode, MACstate can be ser i al l y l oaded at Sc a n I n and ser i al l y read at Sc a nOu t .
I n normal mode (Mode =0), the scan path i s di sabl ed.

Sc a n I n ( Se r i a l Da t a I n p u t )

Sc a n I n i s the MACstate scan path i nput .

Sc a nOu t ( Se r i a l Da t a Ou t p u t )

Sc a nOu t i s the MACstate scan path output .
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l atched duri ng the posi t i ve hal f cycl e just pr i or to assert i on of AckSeg. New
data i s requi red at FromSAR[ 31: 0] by the second ri s i ng edge f ol l owi ng assert i on
of AckSeg.

I t i s recommended that the i ni t i al hal f word of each DQDBpayl oad be hel d sta-
bl e at FromSAR[ 15: 0] unt i l AckSeg i s asserted, s i nce the t i me betweenSegSendReq
and AckSeg i s not guaranteed.

MAC I NTERFACE

MACSe n dRe qI n ( I n p u t , a c t i v e h i g h )

MACSe n dRe qI n i s asserted by the MACon the opposi te bus when i t has data to
transmi t . MACSendReqIn i s connected to MACSe n dRe qOu t of the correspond-
i ng MAC(on the opposi te bus) .

MACSe n dRe qOu t ( Ou t p u t , a c t i v e h i g h )

MACSe n dRe qOu t i s asserted short l y af ter Se g Se n dRe q i s asserted. The corre-
spondi ng MAC(on the opposi te bus) regi sters the request i n a l ocal counter ,
and wi l l set the Re q u e s t bi t of a cel l pass i ng on the opposi te bus i f that Re-
quest bi t i s cl eared. The l ocal counter i s decremented when a Request bi t i s set .
MACSendReqOut i s connected to MACSe n dRe q I n of the correspondi ng MAC.

Bu s Se n dRe q I n ( I n p u t , a c t i v e h i g h )

Bu s Se n dRe q I n i s asserted by the MACon the opposi te bus when the request bi t
of a cel l pass i ng on that bus i s set . The MACregi sters the request by i ncrement-
i ng i ts Request Counter by one. BusSendReqIn i s connected to Bu s Se n dRe q Ou t
of the correspondi ng MAC.

Bu s Se n dRe qOu t ( Ou t p u t , a c t i v e h i g h )

Bu s Se n dRe qOu t i s asserted when the Request bi t of a cel l pass i ng on the bus i s
set . The Request bi t i ndi cates that a downstreamnode on the opposi te bus has
data to transmi t . Thi s act i on queues the request i n the correspondi ng MAC.

BusSendReqOut i s connected to Bu s Se n dRe q I n of the correspondi ng MAC.
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Ce l l Fu l l ( Ou t p u t , a c t i v e h i g h )

Ce l l Fu l l i s asserted at the same ti me as Ce l l Be g i n i f the f ol l owi ng condi t i ons are
met:

� The cel l Dest i nat i on Address matches the node address , or the MIDtabl e
entry i s val i d.

� The NCI i s val i d.

� The busy bi t i s set .

Ce l l Va l i d ( Ou t p u t , a c t i v e h i g h )

Ce l l Va l i d i s asserted at the same ti me as Ce l l En d i f the f ol l owi ng condi t i ons are
met:

� The payl oad l ength i s correct

� The CRCi s correct

� The Ce l l Fu l l s i gnal was asserted at the start of the current cel l .

Ce l l En d ( Ou t p u t , a c t i v e h i g h )

Ce l l En d i s asserted on the f al l i ng edge of CLOCKone- hal f cycl e af ter ToSAR[ 31: 0]
changes val ue. I t s i gnal s that ToSAR[ 31: 16] represent the l ast two bytes of the
cel l payl oad. ToSAR[ 15: 0] i s i nval i d f or the l ast word.

Se g Se n dRe q ( I n p u t , a c t i v e h i g h )

Se g Se n dRe q i s asserted by the Segmentat i on uni t when data i s ready to be
transmi tted. When the MACdetects SegSendReq, the val ue i n the Request
Counter i s l oaded i nto the Count DownCounter , MACSendReq i s asserted, and
the request i s queued f or sendi ng when the proper DQDBqueue condi t i ons are
met.

Once a send request has been made, SegSendReq must not be asserted agai n
unt i l Ac kSe q i s recei ved by the Segmentat i on uni t .

For the �rst 32 bi t word i n each DQDBpayl oad, the MACreads onl y the l ow
hal f - word (FromSAR[ 15: 0] ) , and i gnores FromSAR[ 31: 16] .

Ac kSe g ( Ou t p u t , a c t i v e h i g h )

Ac k Se g i s asserted on the f al l i ng edge of CLOCKwhen queue condi t i ons have
been met f or transmi ss i on of cel l s to the Physi cal Layer . FromSAR[ 15: 0] i s
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5 PI N DESCRI PTI ONS

PHYSI CAL LAYER I NTERFACE

Fr omPh y[7:0] ( I n p u t s )

8 bi ts of data f romthe Physi cal Layer . Data i s recei ved at the rate of 20MHz,
and i s read whi l e the CLOCKi s hi gh. The �rst byte of each cel l shoul d arr i ve
coi nci dent wi th assert i on of Ne wCe l l (al so f romPhysi cal Layer) .

ToPh y [ 7 : 0 ] ( Ou t p u t s )

8 bi ts of data to the Physi cal Layer . Data i s ei ther a retransmi ss i on of cel l s
recei ved by the l ocal node or transmi ss i on of l ocal data i n pl ace of an empty
cel l . ToPhy[ 7: 0] i s val i d wi thi n a wi ndow surroundi ng the r i s i ng edge of the
CLOCK.

SAR I NTERFACE

Fr omSAR[ 3 1 : 0 ] ( I n p u t s )

32 bi ts of data f romthe Segmentat i on uni t of the SARboard. Data i s recei ved
at the rate of 5MHz (i nternal l y generated cl ock) , and i s read whi l e CLOCKi s
hi gh.

To SAR[ 3 1 : 0 ] ( Ou t p u t s )

32 bi ts of data to the Reassembl y uni t of the SARboard. Data changes val ue
af ter every f ourth r i s i ng edge of the CLOCK. ToSAR[ 31: 0] i s synchroni zed to
the Reassembl y uni t wi th the Ce l l Be g i n and Ce l l En d s i gnal s .

Ne wCe l l ( I n p u t , a c t i v e h i g h )

Ne wCe l l i s used to i ndi cate the arr i val of a new cel l f romthe Physi cal Layer .
NewCel l shoul d be asserted on the r i s i ng edge of CLOCKcoi nci dent wi th arr i val
of the �rst byte of the cel l .

Ce l l Be g i n ( Ou t p u t , a c t i v e h i g h )

Ce l l Be g i n i s asserted on the f al l i ng edge of CLOCKone- hal f cycl e af ter ToSAR[ 31: 0]
i s stabl e. I t i ndi cates that the val ues on ToSAR[ 15: 0] represent the �rst two
bytes of the cel l payl oad. ToSAR[ 31: 16] i s i nval i d f or the �rst word.
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3 CELL S TRUCTURE

Header Payload Trailer

7 bytes 44 bytes 2 bytes

ACF NCI ST MID SN

ACF (Access Control field) - 8 bits

NCI (Network Control Information) - 32 bits

ST (Slot Type) - 2 bits

MID (Message Identifier) - 10 bits

SN (Sequence Number) - 4 bits

PLL CRC

PLL (Payload Length) - 6 bits

CRC ( Payload CRC) - 10 bits

Header

Trailer

Cell

4 LOGI C SYMBOL

S
hiftC

onst

C
onst

Init

M
ode

S
canIn

E
xtA

ddrM
atch

S
canO

ut

CellNew

CellFull

CellEnd
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� Ma n a g i n g t h e l o c a l DQDB q u e u e

The MACf ul l y i mpl ements the DQDBQueuei ng protocol .

The Re q u e s t Co u n t e r regi sters outstandi ng requests f or bandwi dth. These
requests are made by other MACs on the same bus.

The Co u n t Down Co u n t e r i s l oaded wi th the contents of the Request
Counter when the MAC recei ves a Se g Se n dRe q f romthe Segmentat i on
uni t , and decremented each t i me an empty cel l passes through the Phys-
i cal Layer . Sendi ng i s al l owed when the Count Down Counter reaches
zero.

The Ba n dwi d t h Ba l a n c i n g Co u n t e r l i mi ts the number of consecut i ve cel l s
that can be transmi tted.

DQDBqueue management requi res communi cat i onbetween the twoMACs
i n a node. When the MACon bus A(MACA) has data to transmi t , i t
sends a request f or bandwi dth to i ts compani on MAC(MACB). MACB
then sets the Request bi t of a cel l on bus B, i f that bi t i s cl ear . When
MACs on bus Bdownstream f romMACBdetect the set Request bi t , they
si gnal the bus AMAC i n thei r node to regi ster the request i n the bus
ARequest Counter . I n thi s way, MACs on bus Aupstreamf romthe re-
quest i ng MACAwi l l al l owempty cel l s to pass to sat i s f y the bandwi dth
requi rement.

Thi s procedure i s symmetr i c f or bandwi dth requests f romMACB.
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2 GENERAL DESCRI PTI ON

Throughout thi s document, the termMAC ref ers to the DQDB MACChip.

The MACi mpl ements the Qu e u e d Ar b i t r a t e d f u n c t i o n s of the Di str i buted Queue
Dual Bus (DQDB) protocol accordi ng to the IEEE 802. 6 (Metropol i tan Area
Network) standard. The chi p supports STS3 rate at a nomi nal cl ock speed
of 20MHz and was desi gned wi th 2. 0 mi cron VLSI CMOS technol ogy. I t can
al so operate at DS3 rate at a nomi nal cl ock speed of 6MHz. Because a MAC
i s connected to onl y one bus, a typi cal DQDBnode wi l l have two MACs, one
connected Bus Aand another to Bus B.

The MACperf orms three maj or tasks:

� Re c e i v i n g c e l l s t h a t a r e a d d r e s s e d t o t h i s n o d e

When a newcel l arr i ves , the Physi cal Layer s i gnal s the MACby assert i ng
the Ne wCe l l i nput coi nci dent wi th the �rst byte of the cel l . The Physi cal
Layer then transmi ts data to the MACat the rate of ei ght bi ts per cl ock
cycl e.

The MACmoni tors f or cel l s wi th a Dest i nat i on Address that matches i ts
own address , or f or cel l s wi th a Message Ident i �er that has been marked
val i d i n the on- chi pMIDl ookup tabl e. I f ei ther condi t i on i s met , the MAC
wi l l copy the cel l .

To copy the cel l , the MAC checks f or errors , str i ps o� cel l header and
trai l er , and passes the payl oad i n 32- bi t words to the Reassembl y uni t
of the Se gme n t a t i o n a n d Re a s s e mb l y (SAR) board. In addi t i on to data,
the Ce l l Be g i n , Ce l l Fu l l , Ce l l Va l i d , and Ce l l En d ags are transmi tted to the
Reassembl y uni t as status s i gnal s .

� Se n d i n g d a t a t o t h e Ph y s i c a l L a y e r

When the node has data to send, the Segmentat i on uni t (on the SAR
board) asserts the Se g Se n dRe q s i gnal . The MACpl aces the send request
on i t 's DQDBqueue.

When the queuei ng counters i ndi cate that sendi ng i s permi tted, the MAC
accepts 46 bytes of data f romthe Segmentat i on uni t i n 32- bi t words, adds
a header and trai l er , and transmi ts the newcel l vi a the Physi cal Layer at
ei ght bi ts per cl ock cycl e.

Recept i on of the �rst word i n each DQDB payl oad i s acknowl edged by
assert i on of the Ac k Se g s i gnal to the Segmentat i on uni t .
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1 FEATURES :

� Impl ements Queued Arbi trated (QA) Funct i ons of the Medi umAccess
Control (MAC) subl ayer protocol of the IEEE802. 6 standard (Metropol i -
tan Area Network)

� Operates at STS- 3 (155. 520Mbps) and DS3 (44. 736Mbps) rates

� Impl ements Bandwi dth Bal anci ng protocol

� Al l ows pre- l oadi ng of bandwi dth bal anci ng and ti meout constants

� Provi des on- chi p MIDl ookup tabl e

� Provi des Scanni ng f unct i on

� 8- bi t i nter f ace wi th Physi cal Layer

� 32- bi t i nter f ace wi th the Segmentat i on and Reassembl y board

� Provi des TTL compati bl e I /O

� Requi res a s i ngl e 5Vpower suppl y

FromSAR[31:0]

Handshake 
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To/From
Other MAC

ToPhy[7:0] FromPhy[7:0]
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