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Data Sheet for Block dprwbuf

Generator : generate 1.4 11Jan9%4

Date/Time 19 Jul 9:51:20 1994
Port A
Configuration : readOnly
Words : 32
Bits per word : 64
Port B
Configuration : writeOnly
Words : 32
Bits per word : 64
Aspect Ratio
Rows : 16
(5 Columns : 128
Bist : yes
Technology : ecpd07
Dimensions : 2806.00 x 549.60 (um x um) (without BIST)
Area : 1.54 sqgq. mm
powerA AC power, portA, VDD=5.0V, unloaded 3.10 mW/M
Hz
powerB AC power, portB, VDD=5.0V, unloaded 3.31 mW/M
Hz
—as ——————————————————————————— page 1/2 --==-==--——=c-——---——---—— o ————— =
|
\
\
|
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ES2 DPRAM GENERATOR Generator : generate 1.4 11Jan94

Block : dprwbuf Date/Time : 19 Jul 9:51:20 1994
Parameter Description Min Typ Max Mil

Port A : 1Rerd - Port

mdlhA Load dependant rise time 0.24 0.56 1.14 1.34 ns
/PF
mdhlA Load dependant fall time 0.19 0.44 0.90 1.06 ns
/PF ,
taccA Access time 1.80 4.23 8.61 10.15 ns
tcycA Cycle time 3.32 7.81 15.89 18.72 ns
tadsA  Address setup time 0.51 1.20 {2.44) 2.87 ns
tadhA  Address hold time 0.45 1.06 2.15 2.54 ns
tMEhA MEA pulse width at high 0.49 1.16 2.37 2.79 ns
tME1lA MEA pulse width at low 0.51 1.20 2.44 2.87 ns
twdsA data setup time - - - - ns
wdhA data hold time - - - - ns
GﬁbreA min precharge (after Write) - - - - ns
trdsA WE A read pulse setup time - - - - ns
trdhA WE A read pulse hold time - - - - ns
tmpwA min write (Write Cycle) - - - - ns
twpwA min write (Read Modif Write) - - - - ns
twrsA write setup time - - - - ns
Port B :
|
~ |




Wrde - Port

mdlhB Load dependant rise time
/PF
mdhlB Load dependant fall time
/PF
maccB Access time
XycB Cycle time
tadsB Address setup time
tadhB Address hold time
twdsB data setup time
twdhB data hold time
tMEhB MEB pulse width at high
tME1B MEB pulse width at low
tpreB min precharge (after Write)
trdsB WE_B read pulse setup time
trdhB WE B read pulse hold time
tmpwB min write (Write Cycle)
twpwB min write (Read Modif Write)
twrsB write setup time
Contentions :
tmcs ME (write port) setup time
tmch ME (write port) hold time
‘ﬁucs WE_ (write port) setup time
*wch WE_ (write port) hold time
tdcs data (write port) setup time
tdch data (write port) hold time
BIST or FIFO related :
mclh Addr. counter load dep. rise
/PF
mchl Addr. counter load dep. fall
/PF
tctr Addr. counter output time
tcsu Addr. counter setup time
tmlh ME hold time to CLRZ end
trecA CLRZ minimum low time

trecB

CLRZ minimum low time

0.40
0.31

0.91
1.00
0.88
1.50
1.50

0.95
0.72

2.14
2.35
2.08
3.53
3.53

ns

ns

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

ns
ns
ns
ns
ns
ns

ns

ns

ns
ns
ns
ns
ns




Data Sheet for Block dprread
Used as core cell in Block fiforead bst

Generator : generate_ 1.4 11Jan9%4
Date/Time : 19 Jul 10: 7:32 1994
Port A
Configuration : readOnly
Words : 16
Bits per word : 64
Port B
Configuration : writeOnly
Words : 16
Bits per word : 64
" Aspect Ratio
r Rows : 8
Columns : 128
Bist : yes
Technology : ecpd07
Dimensions : 2793.20 x 402.40 (um x um) (without BIST)

Area

pconA Power
/MHz

pconB Power
/MHz

1.12 sqg. mm

consumption, port A, typ case 2.54 ul
consumption, port B, typ case 2,75 mW
----------------- page 1/2 ——----mmmmemmr e e m e -




ES2 FIFO GENERATOR

Block dprread

Date/Time

Generator : generate 1.4 11Jan94
19 Jul 10: 7:32 1994

mdlhA
/PF
mdhlA
/PF
taccA
tcycA
tadsA
tadhA
tMEhA
tME1lA

fﬁ?rt B

tcycB
tadsB
tadhB
twdsB
twdhB
tpreB
tmpwB

dependant rise time
Load dependant fall time

Access time

Cycle time

Address setup time
Address hold time

MEA pulse width at high
MEA pulse width at low

Cycle time

Address setup time

Address hold time

data setup time

data hold time

min precharge (after Write)
min write (Write Cycle)

0.24
0.19

1.76
3.27
0.51
0.44
0.48
0.51

2.00
0.51
0.44
0.47
0.61
0.69
1.00

4.70
1.20
1.04
1.11
1.43
1.62
2.36

9.57
2.45
2.12
2.26
2.91
3.30
4.81

1.34
1.06

9.91
18.45
2.88
2.50
2.71
2.87

11.27
2.88
2.50
2.67
3.43
3.89
5.66

ns

ns

ns
ns
ns
ns
ns
ns

ns
ns
ns
ns
ns
ns
ns




Conte

tmcs
ch
Xcs
tdch

FIFO

mclh
/PF
mchl
/PF
tctr
tcsu
tmlh
trecA
trecB

ntions :

ME (write port) setup time
ME (write port) hold time
data (write port) setup time
data (write port) hold time

related :
Addr. counter load dep. rise
Addr. counter load dep. fall
Addr. counter output time
Addr. counter setup time
ME hold time to CLRZ end

CLRZ minimum low time
CLRZ minimum low time

0.73
0.77
0.12
1.17

0.40
0.31

0.90
1.00
0.88
1.27
1.27

1.73
1.82
0.27
2.76

0.95
0.72

2.11
2.35
2.08
2.98
2.98

3.52
3.71
0.55
5.61

4.15
4.37
0.65
6.61

ns
ns
ns
ns

ns

ns

ns
ns
ns
ns
ns




vAA:I:/ G/~ Lo - 05 |
| 1 1/

CARDZ POST - LAYOUT DELAYS

7 ?CLZ Yo RBRCLx AL : Y 3.2 ns ) vV 3.6 ns

bo BRCLI.Z :  t 2205, | 27 ns

TCLK Zo BTcucﬁ t 2.0 rs ) v 36 ns

TCLKk o VALO ¢ | $ Z.3 rs ) v 7.3 ns
Tcz.k 4o FPOOO Z=H= 4.1 ns
H=>( = &2 »ne
L=2 = G115
Fo10 - Z=>L = 4.8 s

L=2H = gna - ) h""L’f.Z ns
L=2 2 G4

PI5O ¢ ZsL 2 4.8 ns
LvH= 86 -
H>2 =2 4.7 -

P30 2=, = 2.8 ns
' > H = FO -
H=>¢ =2 &2z -
L2 = 91 -

PL0 , Z>. = 3.8 ns
L>H = K4 -
H=>L 2 L9 -

L=2= G4 -

F620 ; " Z=>L 2 8.8 ps
L>H = L.z -
H—.;Zz %7 —

BOVO t BADIO ¢ - f ove s ) V\ 2.2 ns




AAT /GY- fo- 05

CAZDZ PosT LAYOUT DELAYS 2/
RBCIK 1 BRBCLE 1 - $ 3.6 ns ! 2.2 »ns
o BRBCLIZ ¢ 30 ns , V 3.4 pe
TBCK 1o BIBCLK : t 2.4 s vV 3.6 ns
TBCK o AVAO ZoH = 2,2 ps
H=>L = &5 —
L>2Z2 = f£5 -
DVAO : Z=2L = 4.0 ps
L>H = &5 -
H=> L =
H—=>Z =2 L5 -
ZoD O zZ> #H = 4.3 ns

H-» L = &0 -—
z2>c 2 27 -
L= H = 71?- L =2z £.0 ns

BOLO : Z= (L = L7 rs
L> H = 7.8 —
H=> L = £0 -
L= Z = £LbO -—
Z-=>H =2 %0 -

BI150 ; 2>¢ = K7 ns
L2 H =2 7.& -
H=>2Z = go -

B620 ; 2= = E&F ops
Lo>H =z £S5 -—
H=L = 85 -—
L-> 2 7.8 -

FOOO o SADI O 4 0.6 ns ) bV 7.3 »ns
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ART G- 08~ 08
CAB02 DPELAYE = HUAX SiM

CABOZ  PELAYS — MAX. - 25 WS SEimMm

Rewx fo BRowkA i h fene, L

‘t‘ar BRCL< 2 &

TClL +4p RB7CLK . ¢

,7’00;0:‘/z> ;«S’Aﬁlﬁz : f

WRITE /[ NTV RBUFFER  —

1.7 18 )

2.2 n§ )

Q.‘/f ﬂé )

WRITE |

BRCLK 2+ WBTHE . 1*'
BTCcL k. ‘o WAD : 4

BrcLn to Do (Raw): 4

’ZAH addr ch—u,f: %

4.2 ns
2.F ns

2.7 ne

403 ns

RAM addr kol : b 2.7 ne

’EAM Aata Set-uf :

RAM Aatn hold :

v

v

2

:22-53 n;s | </‘Z//'é >
2t ne ( 42/ 15 )
2.5 ns </§/(?)

1.1 ne



AAT /94 - 08 -0¢ 2/
CA B2 DELAYE — MAX. SIM

SYSTEM BYVS cCtocks

RBCLK. 10 BRRBCLI A * 4 1.8 ns ) V2.5 ns (»/~3 //3)
BRBCLK 2, P 1.8 ns ) v 2.4 s <’/-Z//"‘l‘>
TECcK {2 TBCLK t 2.7 ns vV 3.3 ns (/.S/Ké’)

WR/TE /INTV BUFFER - BEAD

BRBCLK 2, 1D README : ¢ 4.2 ns ) vV 4.2 ps
BTBCLIC To RAO ; 4 2.1 ns ) vV 2.1 ns
ZAM addr setl-up 4 50 ns , b 50 s (2,44 ne)
RAM addr  hold $ 20.0 ns ) U 20.0 ns (2,45 n:)
RERADME b DoOo - t 827 ne ) ¥ g.F ns <2.6( ns)

SYSTEM RUS

BTRCLK 4o MN_BPTENT I 2.9 ps ) 4 z.epe

rTRCLIe 1o (BPTEN1) : $ 2.2 ne ) V2,0 ks

BTRClL). To BOHLO 4 bt = (EA/>/ v 5.0 ns

Teck, to AVAO ¢ 8.5 ns ) vV 7.7 ns ) 4 F.dons
DVAO - Vv &2 ns

) ? 705 ne ’ " 7-4/&5

£/ 4/




AAT /) G -08-0g
OCA RD2 DEZAYS - MAX SIH

READ RESPONEE BUFFER - WrRI7E

BRBCLIcZ to WURTME : P {.Z2 ns ) v 45 »ns
B7RCLA o WAO : t 2.6 ns y v 2.5 ns
2T to DIo (RAM) . 4 2.6 ns job 2.5 s
PAM addr d’e't"uf : b 4z e j V 4.6 ns
PAM addr hold : ¢ 20.5 ps j vV 204 s
BAM Az te sat'ur; t b7 ns y V 4.8 nc
@ PAM Aata Fold v £.2 ns
READ ResPONSE BUFFER. — READ
BRCLiZ Yo REAPHE f 41 ns ) V A4 s
B7Crie To RAO : $ 2,6 ne ) V 2.5 ne
RAM addr sel-up b dd ns ) V dd ns
PAYM addr Fweld : t 20.5 ne ) b 20.6 nc
READ ME +o DOO : t &5 ns ;¥ &8 ns
” 2Tecwe b (HP7ENA4) ¢ 2.2 rs j J 2 ne
R7ctic o MN-HPTEANA . J 4.€ ne ¢ 44 »s

)

BTciwc o FHIO $ 7.0 ne (e)) V 4.8 re ) b bt ()
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1 CA302 PIN ASSIGNMENTS
LOAD LOAD
PIN SIGNAL BUFFER pF PIN SIGNAL BUFFER pF
1 BC60 IOS1G 80 31 VDD PWRCO
2 BC50 1I0S1G 80 32 B470 1I0S1G 80
3 BC40 1IO0OS1G 80 33 B460 1IO0S1G 80
4 BC30 1I0S1G 80 34 B450 1I0S1G 80
5 VDD PWRPY 35 B440 1I0S1G 80
6 BC20 1IO0S1G 80 36 B430 IOS1G 80
7 BClO 1I0S1G 80 37 B420 10S1G 80
8 BCOO 1I0S1G 80 38 B410 I0S1G 80
9 BP70 I0S1G 80 39 B400 IO0S1G 80
10 B630 IO0OS1G 80 40 GND GNDPY
11 B620 IO0S1G 80 41 BP40 IO0S1G 80
12 B610 IOS1G 80 42 B3390 1I0S1G 80
‘5 13 B600 IOS1G 80 43 B380 1I0S1G 80
14 B590 1I0S1G 80 44 B370 1I0S1G 80
15 B580 1I0S1G 80 45 B360 1I0S1G 80
16 GND GNDPY 46 B350 1I0S1G 80
17 B570 I0S1G 80 47 B340 1I0S1G 80
18 B560 1I0S1G 80 48 B330 1I0S1G 80
19 BP60 1I0S1G 80 49 B320 IO0S1G 80
20 B550 1I0S1G 80 50 BP30 1I0S1G 80
21 B540 1I0S1G 80 51 VDD PWRPY
22 B530 IO0S1G 80 52 B310 1I0S1G 80
23 B520 1I0S1G 80 53 B300 1IOS1G 80
24 BbH1l0 1IO0S1G 80 54 B290 1I0S1G 80
25 B500 10S1G 80 55 B280 1I0S1G 80
26 B490 1I0S1G 80 56 B270 1I0S1G 80
27 VDD PWRPY 57 B260 IO0OS1G 80
28 B480 1I0S1G 80 58 B250 1I0S1G 80
29 BP50 1IO0S1G 80 59 B240 1IO0S1G 80
30 GND GNDCO 60 BP20 1I0S1G 80
(&)
™
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ﬁﬂ
LOAD LOAD
PIN SIGNAL BUFFER pF PIN SIGNAL BUFFER pF
61 B230 1I0S1G 80 91 VDD PWRCO
62 GND GNDPY 92 PO0O0O 1I0S1G 50
63 B220 1I0S1G 80 93 P010 1I0S1G 50
64 B210 IO0S1G 80 94 P0O20 IOS1G 50
65 B200 IOS1G 80 95 P030 IOS1G 50
66 B190 IOS1G 80 96 P040 I0S1G 50
67 B1l80 IOS1G 80 97 VDD PWRPY
68 Bl1l70 IOS1G 80 98 PO50 IO0S1G 50
69 Bl1l60 IOS1G 80 99 PO60 IO0S1G 50
70 BP1lO 1IOS1G 80 100 PO70 1IOS1G 50
71 B150 I0S1G 80 101 PPOO IOS1G 50
72 Bl140 IO0OS1G 80 102 PO80O 1IOS1G 50
73 VDD PWRPY 103 PO90 1IOS1G 50
74 B130 1I0S1G 80 104 P100 1IOS1G 50
75 B120 1I0S1G 80 105 P1l10 IO0S1G 50
‘5 76 B110 IOS1G 80 106 P120 1I0S1G 50
j 77 B1l0O IOS1G 80 107 P130 1I0S1G 50
78 B090 1IOS1G 80 108 GND GNDPY
79 BO80O IOS1G 80 109 P140 IOS1G 50
80 BPOO 1IOS1G 80 110 P150 1IOS1G 50
81 BO70 IOS1G 80 111 PP1O0 IOSI1G 50
82 B060 1I0S1G 80 112 P160 1IOS1G 50
83 BO50 IOS1G 80 113 P170 IOS1G 50
84 GND GNDPY 114 P180 1IOS1G 50
85 B040 1I0S1G 80 115 P190 1IOS1G 50
86 B0O30 1I0S1G 80 116 P200 1I0S1G 50
87 B020 IOS1G 80 117 P210 IOS1G 50
88 B010 1IOS1G 80 118 P220 I0S1G 50
89 BO0OO 1IO0S1G 80 119 VDD PWRPY
90 GND GNDCO 120 P230 IO0S1G 50
™
~
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PIN

LOAD

SIGNAL BUFFER pF

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

PP20
P240
P250
P260
P270
P280
P290
P300
P310
GND

PP30
P320
P330
P340
P350
P360
P370
P380
P390
PP40
VDD

P400
P410
P420
P430
P440
P450
P460
P470
GND

IOS1G
I0S1G
I0S1G
I0S1G
I0S1G
I0S1G
I0S1G
IOS1G
IOS1G
GNDPY
IOS1G
I0S1G
I0S1G
I0S1G
I0S1G
IOS1G
I0S1G
I0S1G
I0S1G
IOS1G
PWRPY
I0S1G
I0S1G
I0S1G
I0S1G
IOS1G
I0S1G
I0S1G
I0S1G
GNDCO

50
50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
50

page 4/6
LOAD

PIN SIGNAL BUFFER pF
151 VDD PWRCO

152 PP50 IOS1G 50
153 P480 I0S1G 50
154 GND GNDPY

155 P490 IO0S1G 50
156 P500 IO0S1G 50
157 P510 IO0S1G 50
158 P520 1IO0S1G 50
159 P530 IO0S1G 50
160 P540 1I0S1G 50
161 P550 1I0S1G 50
162 PP60 IO0S1G 50
163 P560 IOS1G 50
164 P570 1I0S1G 50
165 VDD PWRPY

166 P580 IO0S1G 50
167 P590 1I0S1G 50
168 P600 IOS1G 50
169 P610 1I0S1G 50
170 P620 IO0S1G 50
171 P630 IO0S1G 50
172 PP70 IO0S1G 50
173 PCOO IO0S1G 50
174 PC10 1IO0S1G 50
175 PC20 IO0OS1G 50
176 GND GNDPY

177 PC30 IO0S1G 50
178 PC40 1I0S1G 50
179 PC50 1I0S1G 50
180 PC60 1I0S1G 50
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™
LOAD LOAD
PIN SIGNAL BUFFER pF PIN SIGNAL BUFFER pF
181 PC70 1IOS1G 50 211 VDD PWRCO
182 PC80 1IOS1G 50 212 POS3 1IPS8G
183 PCPO 1I0S1G 50 213 POS2 1IPS8G
184 VALO OPS1T 25 214 POS1 1IPS8G
185 EXRQ OPSI1T 25 215 POSO 1IPS8G
186 RRDY OPSI1T 25 216 LCAL 1IPS8G
187 VDD PWRPY 217 RBCK IPS8G
188 WRDY OPSIT 25 218 TBCK IPS8G
189 IACK OPSI1T 25 219 GND CKBUF25
190 IERR OPSIT 25 220 VDD CKBUF25
191 SACK OPS1T 25 221 SHIT 1IPS8G
192 ITRO OPSOT 25 222 RSET 1IPS8G
193 ITR1 OPSOT 25 223 TAKI IPSS8G
194 LMPO OPSOT 25 224 ITVI IPS8G
195 LMP1 OPSOT 25 225 SHRI 1IPS8G
(5 196 GND GNDPY 226 BSYI 1PS8G
i 197 VALI IPSS8I 227 BAGR 1IPS8G
198 RELS IPSS8I 228 BARQ OPSIT 25
199 INRQ IPSS8I 229 BOOT OPS1T 25
200 SREQ 1IPS8G 230 BPER OPSI1T 25
201 TREF IPS8G 231 ITVO OPSI1T 25
202 PCEN 1IPS8G 232 GND GNDPY
203 RCLK IPS8G 233 SHRO OPSI1T 25
204 TCLK 1IPS8G 234 BSYO OPSI1T 25
205 GND CKBUF25 235 DVAI IPS8G
206 VDD CKBUF25 236 DVAO OPS1V 80
207 1IOMD 1IPS8G 237 AVAI IPS8G
208 SPS1 IPS8G 238 AVAO OPS1V 80
209 SPSO IPS8G 239 BCPO 1IOS1G 80
210 GND GNDCO 240 BC70 1I0S1G 80
™
(ﬂ
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2 GND and VDD CALCULATIONS
Input buffer pads: IPS8G: 24
IPS8T: 3
Output buffer pads: OPSOT: 4
OPS1T: 13
OPS1V: 2
Bidirectional buffer pads: I0S1G: 163
Core power pads: PWRCO: 4
GNDCO: 4
I1/0 power pads: PWRPY: 9
GNDPY 10
Clock buffer pads (CKBUF25): VDD: 2
f5 GND: 2
Total no. of pads 240
Core Power:
Required no. of PWRCO/GNDCO pad pairs: 240/64= 3.75
I/0 Power:
I/0 current: OPSOT: 4 x 2.75 = 11.0 mA
OPS1T: 13 x 5.5 = 71.5 -
OPS1V: 2 x 5.5 = 11.0 -
I0S1G: 163 x 5.5 = 896.5 - I10R 26 72442
™ Total I/0 current 990.0 mA /o3 G285
Required no. of PWRPY/GNDPY pairs: 990/110= 9 S 72
DDE Confidential
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AAJ/94-07-12
CA302 Registers

side 1/2

Control Register

Write addr= 6

00 00 00 00

Bit Function

Enable
Disable
Select
Reset p
Reset b
Reset m
Lamp O
Lamp 1

Select
Select
Select

O w W NoObhwWwdhdRERO

=

Interrupt Reset

subblock ordering
PROM address decoding
1 ms timer interrupt

rocessor parity error flag
us parity errror flag - i
issing TACK flag AR T A A
zf : ’ !
4 1 '
10 ms timer interrupt

64 bytes cache line length (bit 6) 2.0
32 bytes cache line length (bit 5) 670

Register

Write addr= 6

00 00 00 08

Bit Function

7:15 Not use

17 -

0 Reset R4000 interrupt 0, 0 = reset
1 - - - 1, 0 = reset
Reset R4000 interrupt 6, 0 = reset
d
16 Reset PE-bit 16, 0 = reset
- 17, 0 = reset
31 Reset PE-bit 31, 0 = reset



AAJ/94-07-12
CA302 Registers

side 2/2

Status Register

Read addr= 6 00 00 00 08

Bit

Function

.
AR WNFEOWU® NOoOAaAR WO

16:31

Subposition O
- 1
Backplaneposition ID

Local
Debug input flag

Processor addr parity error

- data -
Bus addr parity error
- data - -
Missing TACK
Not used

PE-Register

Debug Input Register

Read addr= 6 00 00 00 10

Bit(15:0) = debug input data

Interrupt Counter

Write addr= 6 00 00 00 10
Read addr = 6 00 00 00 20

Bit(15:0)

4 decade counter

0
1
2
3

s




AAJ/94-07-12
CA302 Registers

side 1/2

Control

Register

Write

Bit

addr= 6 00 00 00 0O

Function

(@ Ve Re o] NoOURWNRFEO

|

Enable subblock ordering

Disable PROM address decoding
Select 1 ms timer interrupt

Reset processor parity error flag
Reset bus parity errror flag
Reset missing TACK flag

Lamp O

Lamp 1

Select 10 ms timer interrupt
Select 64 bytes cache line length (bit 6)
Select 32 bytes cache line length (bit 5)

Interrupt Reset Register

Write addr= 6 00 00 00 08
Bit Function
0 Reset R4000 interrupt 0, 0 = reset
1 - - - 1, O = reset
6 Reset R4000 interrupt 6, 0 = reset
7:15 Not used
16 Reset PE-bit 16, 0 = reset
17 - - 17, O = reset
31 Reset PE-bit 31, 0 = reset



AAJ/94-07-12
CA302 Registers

side 2/2

Status Register

Read addr= 6 00 00 00 08

Bit Function

Subposition O
- 1
Backplaneposition ID

0

- - 1
- - 2
- - 3

Local

Debug input flag

NOWNRO

8 Processor addr parity error

9 - data - -
10 Bus addr parity error
11 - data - -

12 Missing TACK
13 Not used

14 - -

15 - -

16:31 PE-Register

Debug Input Register

Read addr= 6 00 00 00 10

Bit(15:0) = debug input data

Interrupt Counter

Write addr= 6 00 00 00 10
Read addr = 6 00 00 00 20

Bit(15:0) = 4 decade counters



AAJ/94-07-12
CA302 Registers

side 2/2

ﬂ Status Register

Read addr= 6 00 00 00 08

Bit Function

Subposition O
- 1
Backplaneposition ID

0
- -1
- - 2
- - 3

Local
Debug input flag

Processor addr parity error

R
AR WNROWO® NOORWNRFLO

- data - -
Bus addr parity error
- data - -
!5 Missing TACK
Not used
16:31 PE-Register
Debug Input Register
Read addr= 6 00 00 00 10
Bit(15:0) = debug input data
Interrupt Counter
~ Write addr= 6 00 00 00 10

Read addr = 6 00 00 00 20

4 decade counters

Bit(15:0)




AA3 )/ F20322
CPD A ENT

U conreor ®mEGISTER

Adar = 6 9000 00 00 ( wrie 0/){7)

B! FONCTION

17 Swuddbloci ordem'nj ~
k7 PRoM HAisadle
Z

- Select A e Amer L'nv‘c,‘"f‘uff Jetec?

i 3 Reset FProe . Far, Errer f&js
G4 Eeset Bus [Z~. Error f'laj.s
-y Feset Missirg TAack féff

1) /_dm? 74

+ Lam? 17

g Seloec ( ~ S

¢ —_ Lo -

NV INTERRUPT RESET REA/ISTER

Addr = 660800008 (write anlj>

B1T FUONCTION

0 RESET R4o000 (WTR O (02 2&:5&7')

1 — — - 1

é RESET TRE4HOD INTR 6
Fqs NOT USED

26 RESET PE-BIT 16 (0= rece7)

1% — - 17

21 REEET PE-BIT 21




AAI/ 4303 23
CPU AGENT

J STAT7TUS PEGISTER
AdAAT = 600 90 0 O& (rca,a(, on/_q)
217 FUONCTION
0 SUBRPOS O
1 — 1
2 BPPos O
2 - 1
4 - 2
=) - 2
6 LOCAL
_F D2EBUS /NP FLAG
4 FROC ADDR TFAR ERROR
™ 9 - DATA — -
40 BJS ADDR  — -
74 - DATA -
12 MISSING TACK
13 NOT USED
14 - -
15 - -
16 34 PE REGISTER
DERUOAG NP REGISTER
Aadr = 660 0000 10 ( read only)
| BT (£5:0) = DEBUG INP. DATA

INTEBRUPT COUNTER

Wrile addr = 6 0080 00 10

Bead aAdr

6 00 00 V0 20

Bi7 (15:0) = 4 DECADE CounTER
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1 PROCESSOR REQUEST STATE MACHINES

1.1 Processor Read Request

RESET

PRD PRDWF

PNULL PWR

LDE

PRDCOMPL

State Equations:

State 0: Idle, waiting for read request.
goto 1 if: PRDWF
goto 3 if: PRD
State 1: Read request with write forthcoming.
goto 2 if: PWR
goto 3 if: PNULL
State 2: Write, waiting for Last Data Element (LDE).
goto 3 if: LDE

State 3: Read response data may be returned to processor.
Waiting for Read Complete (PRDCOMPL).

goto 0 if: PRDCOMPL
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Equations:

Load Processor Read Address/Command Register: LDPRDA

LDPRDA= PRDSTO & PRD
# PRDST1 & PRDWF

LDPRDA

Bus Access Request
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1.2 Processor Write Request

RESET
> O
PWR
1
LDEGOOD NDEBAD LDEBAD
3 .2
PWRCOMPL LDE
<
<
<

State Equations:

State 0: 1Idle, waiting for write request.

goto 1 if: PWR

State 1: Load write buffer.

goto O if: LDEBAD
goto 2 if: NDEBAD
goto 3 if: LDEGOOD

State 2: Bad data received, wait for LDE.

goto O if: LDE

State 3: Data loaded, wait for write complete (PWRCOMPL)

goto O if: PWRCOMPL
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Equations:
Load Processor Write Address and Command Register: LDPWRA

LDPWRA= PWRSTO & PWR

Load Processor Write Data Buffer: LDPWRD

LDPWRD= PWRST1 & SVALO

Bus Access Request: PWRBAR

PWRBAR = PWRST1 & LDEGOOD; (= state 1 & goto 3)




~
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1.3 Processor Update Request

RESET

PUPD

LDEBAD & /POTENT

LDEGOOD
# LDEBAD & POTENT

PIUCOMPL

State Equations:

State 0: Idle, waiting for update command.

goto 1 if: PUPD

State 1: Waiting for update data.
goto 2 if: LDEGOOD # LDEBAD & POTENT
goto O if: LDEBAD & /POTENT;
State 2: Data loaded, waiting for update termination.

goto O if: PIUCOMPL; (invalidate or update cmd completed)

Flags:
POTENT, potential update command.

set POTENT= PUPDSTO & PUPD & PCMDIN3
clear POTENT= PUPDST2 & PIUCOMPL
# RESET

PUPDBAD, update data register contains bad data

set PUPDBAD= PUPDST1 & LDEBAD & POTENT

clear PUPDBAD= PUPDST2 & PIUCOMPL
# RESET
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Equations:

Load processor invalidate/update addr/cmd register:
LDPIUA= PUPDSTO & PUPD
# PINVSTO & PINV
Load processor update data register:

LDPUPDD= PUPDST1 & LDEGOOD
# PUPDST1 & LDEBAD & POTENT

Set bus access request = LDPUPDD
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1.4 Processor Invalidate Request

RESET

PINV

LDE

PIUCOMPL

State Equations:

State 0: 1Idle, waiting for invalidate command.

goto 1 if: PINV

State 1: Waiting for dummy data cycle.

goto 2 if: LDE

State 2: Waiting for bus access termination.

goto O if: PIUCOMPL; (invalidate or update complete)

Equations:

Load processor invalidate/update addr/cmd register:

LDPIUA= PUPDSTO & PUPD
# PINVSTO & PINV

Set bus access request:

PINVBAR= PINVST1l & LDE




(&
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1.5 Ready and IvdAck/IvdErr Control

Write Ready
WRRDY= PWRSTO
Invalidation/Update Acknowledge
IVDACK: = PUPDST2 & IUCOMPL & /UDDBAD & /UDNULL

# PINVST2 & IUCOMPL

Invalidation/Update Error

IVDERR: = PUPDST2 & IUCOMPL & UDDBAD & /UDNULL
# PUPDST1 & LDEBAD & /POTENT
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2 SYSTEM BUS MASTER STATE MACHINES

2.1 BUSIDLE Control

Bus master selection occurs simultaneously with the current bus
transaction. Start of a new transaction must therefore wait for
termination of the current transaction.

RESET

RAV

1 |TRIP

RDV & RLDE

TRIP (Transaction I Progress)

TRIP:= RAV & /RESET
# TRIP & /(RDV & RLDE) & /RESET

BUSIDLE= /(RAV # TRIP & /(RDV & RLDE)) & /RBUSYIN
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2.2 Bus Master Main State Machine
RESET
RDEND & /WRITEREQ

<

>| O READREQ 1

>
WRITEREQ WRITEREQ
WRITEEND

fh 3 |« 2 |<

State Equations:

STRACT= (BAREQ & BAGRANT # BARQACK) & BUSIDLE & /BUSBUSY

State 0: 1Idle
goto 1 if: STRACT & PRDRQ
goto 2 if: STRACT & /PRDRQ

State 1: BMRDCYC, Bus master read cycle
goto O if: RDV & RLDE & /STRACT # RDV & RLDE & PRDRQ
goto 2 if: RDV & RLDE & STRACT & /PRDRQ

State 2: BMWRCYC, Bus master write cycle
goto 3 if: TLDE

‘5 State 3:
goto O

Equations:

AVOUT: = BMSTO & STRACT
# BMRDCYC & RDV & RLDE & GRBRQ & /PRDRQ

DVOUT:= BMST2




CPU Agent

Design note 2

page 12/12

2.3 BUSYOUT State Machine

RESET

SAVOUT

Q0:= SAVOUT & /RESET

# Q0 & /Q1 & /RESET

# Q0 & /Q0 & /RESET
Ql:= BUSYOUT & QO & /RESET
02:= /Q1 & QO & /RESET

# Q1 & /Q0 & /RESET
BUSYOUT:= SAVOUT & /RESET

# Q0 & /Q1 & /RESET
# Q0 & /Q0 & /RESET

02, 01,
000

001

011

101

111

Q0
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3 HOST PORT TO PROCESSOR REQUESTS

3.1 Host Port Access Control

RESET

MREQACK SREQACK

— <=
PIFRELS PIFRELS

P \Y LDETRM
- L # ITVSEL

- <<

N
'~

State Equations: |

StateO: Idle
goto 1 if: MRQACK
goto 3 if: SLVRQACK

State 1: Wait for processor release |
goto 3 if: PIFRELS

State 2: Enable host port transceivers
goto O if: LDETRM # ITVSEL |

State 3: Wait for processor release
goto 4 if: PIFRELS

State 4: Send release to slave CA
goto O
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Equations:
Released:= State0 & PRELS

# Released & Statel
PIFRELS= Released # PRELS

SETEXTRQ= BERRITR # SLVRQ # BUSCM # TMITR # IRRST
# (BRDEN & BRSPRDY # ARSPRQ) & LOCAL
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o

cmd Page 1

|[Viewsim command file for simulation of CA302, CPU AGENT

echo

echo CA302 simulation - print-on-strobe
echo 4000 ns simulation cycle

1000ns=1 (2000ns=0 2000ns=1)*100000
2000ns=1 (2000ns=0 2000ns=1)*100000
2000ns=1 (2000ns=0 2000ns=1)*100000
3000ns=1 (2000ns=0 2000ns=1)*100000

echo

I

|

wfm RCLK 0=0

wfm TCLK 0=0

wfm RBCK 0=0

wfm TBCK 0=0

|

| Input vectors

vector PCPIN PCPO
vector PCADIN PC[7
vector PCTRIN VALTI
Mtor PAUXIN PCEN
vector BCTRIN AVAT
vector BAUXIN LCAL
vector BCADIN BC[7
|

joutput vectors

vector PCMDOUT PCPO
vector PADOUT PP[7
vector PAUXOUT ITR1
vector BCMDOUT BCPO
vector BADOUT BP[7:

every 4000ns do (a

~

sim 58035990ns

PC80

:0]0 PP[7:0]0 P[63:00]0

RELS INRQ SREQ

JOMD TREF

DVAI BSYI TAKI ITVI SHRI SHIT BAGR RSET
POS[3:0] SPS[1:0]

:0]0 BP[7:0]0 B[63:00]0

PC[8:0]0

:0]0 P[63:00]0

ITRO LMP1 IMPO
BC[7:0]0
0]0 B[63:001]0

PCPIN < es2_pat.pat; +
a PCADIN < es2_pat.pat; +
a PCTRIN < es2_pat.pat; +
a PAUXIN < es2_pat.pat; +
a BCPO < es2_pat.pat; +
a BCADIN < es2_pat.pat; +
a BCTRIN < es2_pat.pat; +
a BAUXIN < es2_pat.pat)



Aug 19 11:28 1994

/L LOCK
RCLK
/SIGNALS
P00O +
PO10O
P020
PO30
P040
PO50
P060O
PO70
P08O
P090
P100
P110
P120
P130
P140
‘l!o
P160
P170
P180
P190
P200
P210
P220
P230
P240
P250
P260
P270
P280
P290
P300
P310
P320
P330
1!50
P350
P360
P370
P380
P390
P400
P410
P420
P430
P440
P450
P460
P470
P480
P490
P500
P510
P520

+ 4+ ++++++ A+ttt A+t A+ A+ F A+t + 4
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P530

~
220

P560
P570
P580
P590
P600
P610
P620
P630
PP0OO
PP10O
PP20
PP30
PP40
PP50
PP60O
PP70
PCOO

‘lgo
PC20
PC30
PC40
PC50
PC60
PC70
PC80
PCPO
RELS
VALI
INRQ
SREQ
/CLOCK
RBCK
/SIGNALS
B00O +
BO10
B020
0
BU40
B050
B060
BO70
B08O
B090
B100
B110
B120
B130
B140
B150
B160
B170
B180
B190

+ 4+ ++++FF A+t

+ 4+ + A+t A+ A A+ A+ 4+

&)




Aug 19 11:28 1994

B200
™0
B.20
B230
B240
B250
B260
B270
B280
B290
B300
B310
B320
B330
B340
B350
B360
B370
B380
B390

oy
B410

B420
B430
B440
B450
B460
B470
B480
B490
B500
B510
B520
B530
B540
B550
B560
B570
B580

B600
B610
B620
B630
BP0O
BP10O
BP20
BP30
BP40
BP50
BP60
BP70
BC0O
BC10
BC20
BC30

T T T T T T T o S S T S S S S e S S A e e T T Tt T S s S s S S S S S S T T S S S S S S
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BC40

gg;o
b0
BC70
BCPO
BAGR
AVAT
DVAI
BSYI
TAKI
SHRI
ITVI
SHIT
RSET
/CLOCK
TCLK
/SIGNALS
TREF +

+ 4+ 4+ +++ +++++ o+

M
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