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0 00
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> 2 o1
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+ STATE 2 & WRITE
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SMiI DATA MULTIPLEXER CONTROL

Aimva(»/»f’:@)

i 9 g 7?7 e § ¢ >z 1 0. : , ;,
vloool o000 o014 RGO + /ZDID /D -7PROX
;0 05 oo 4 o000 o011 RGO + J/RD F’c/u)‘ Fea-PROM
plpo 1. oo oD oo 11 R&{ 6?11 STATUS

doo 1 4 evo 50 41 RG 2 | €M/ CoNTROL

glo 10 sloo o 6000 RG2 | PCl STRTUS

pio 10 ’/‘19;0‘”?“6 o0& e ?ac{/ Po M'TR;"L /
»ﬂﬁ%%ﬁ@ ~~~~~~~~~~~~~ OO REG b 7:~.,,.Pc¢mu¢,aam;.% £E A
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| 27 26 25
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| REQ4N | 30 |

| RESETN | 106 |

| SADO | 143 |

| SAD1 | 142 |

| SaD10 | 131 [

| sAD11 | 129 |

| sapi12 | 128 |

| SAD13 | 127 |

| saD14 | 126 |

| saDp15 | 124 [

| SAD16 | 120 |

| SAD17 | 119 |

| sap18 | 118 |

| SAD19 | 115 |

| SaD2 | 141 |

| SAD20 | 114 [

| saD21 | 113 |

| saD22 | 111 [ ‘
ﬁ | sAD23 | 110 | |
) | SAD24 | 100 | |

| SAD25 | 99 [ ‘

| SAD26 | 97 |

| SAD27 | 96 |

| SAD28 | 95 |

| SaAD29 | 92 |

| saD3 | 140 |

| SAD30 | 91 |

| saDp31 | 90 |

| saD4 | 139 |

| SADS | 138 | |

| SAD6 | 137 | i

| SAD7 | 136 f |

| SADS | 133 | |

| SAD9 | 132 | |

| SERRN | 190 |

| STOPN | 192 | |

| TRDYN | 194 | |
(!5 | WR | 68 | |

| WRN | 69 |

e oo +

Pinout by Pin Number:

o o e it + |

|  Pin Number | Comp Name | Preference | Pos

T oo e +

| 3 P A I | |

|4 »Pcz . L B

| 5 | PAD20 | LOCATED J J |

| 6 Lo | PaD21 71 | LOCATED | Réct  / c2

T s ez T gp ileaatsms ¥ ) TEEed Sez

| 8 PL & | PAD23 /3 | LOCATED J |RéC1 rC2

| 9 | CBE3 | LOCATED Y |

| 10 PL T | PAD24 44 | LOCATED v */ | 2RCA /22

| 11 | PAD25 | LOCATED \ |

| 13 | PAD26 ] LOCATED |

| 14 FPLE& | PAD27 75 | LocATED /J |?8c‘ /e
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| 15
P
|16 PLE : Piggg 5 | LOCATED ‘)J |
| 17 WIS ... LOCATED | gt /ez
| e | FAD30 e
| 19 PL I | INTAN 7 | LOCATED |
| 20 | InTo | LOCATED | Rdet /ca
| 22 | LOCATED
| CLK i |
| 23 I | LOCATED I -
| 24 P& 70 I
| 25 | INTICN | LOCATED |
| INTDN | Reoet /ca
| 27 { LOCATED
| REQIN e R
| 28 | REQ2N | LOCATED 1
| 20 PL A1 | REON | LOCATED |
Lo
|_39 | REQAN | LOCATED | RACL /2
| 32 | GNTNI | LOCATED |
| 33 » | eNTNZ | LOCATED T S
| 34 L 12, o | LOCATED |
Lo
| 35 | GNTN4 I CATED |—Z(ZJQ1 /C2,
| 36 [ | LOCATED |
| 37 | | i
| 35 PL13 ] | |
| 39 | | |
| 41 T S |
| a2 PL 1Y | | e
| 43 | | i
| a2 FLAS | ! S T S
[ 45 Pl 4o | - [ |
| 46 PL 12 | l i -
|47 Po £& | ' T -
| 48 I | I
Lo PL {9 |
| |
| 50 PL 20 : |
| I
| 55 P2 4 |
| e |
| 56 i | N e
| 57 7B 2 | - .
| ! | '
| 58 PR3 | SR R |
159 7% o i B B B R
| 60 PBS | .- -
GAl N |
AR : GAOE | TocATED T mipos/ R
B L - 2pes/ R(
FICYREN N T
PR F | BGOUTN Y D | 20 C6/
|_e4 | BGINN <241 | LOCATED |
|66 | BUSYY T | LOCATED ! r20/C%
o -oe a v
| 5 8 | BRO | ATED |
| 68 | WR v S22 | LOCATED ]
| 69 | WRYN | LOCATED | Rzocg
770 Brre | LOCATED |
LoC S -
R | aci | Tocaren | ‘
| 73 | DS €23 I LOCATED |
| DSN ED | K2oc?
| 75 — | LOCATED
| ASACK ¢ |
| 76 | ASACK { | LOCATED- v I -
| 77 PR Lo | aon N Sy | LOCATED |
| 78 | ac / | LOCATED | r20C O
| 80 | ey h | LOCATED |
| 81 TR | LOCATED -
| PASN s25 !
| LOCATED | R2pC («
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ENEDRVN LOCATED

| 82 | | |
72 11 RZ20CA1
| 83 P | ENEREC S25 | LOCATED | ‘ t
| 85 | ERRLEDN /| LOCATED |
| 86 | |
g7 TB12 , | : R20e 12
| 88 | BEP3 /4 | LocaTED J VY |
| 89 I l | 20 € 12 /RECID
| 90 | SAD31 | LOCATED ) |
| 91 PR L3 | SAD30 45 | LOCATED /\/ [
| 92 | SAD29 | LOCATED |
| 94 | | ‘ (X360 ¢f
| 95 7B | SAD28 | LOCATED |
| 96 _ | saDp27 | LOCATED ' |
P4 !
| 97 TRLS | SAD26 1> | LoCATED J | R20cCfS
| 98 7B l [ ) I
| 99 »B {3 | SAD25 7/~ | TOCATED 7 220677
: ill_go PRAE _ :,.“S?\Ez‘,‘, A1 | LOCATED J/ | 22ocrg /72064
1 | [

T 2 e
| 106 | RESETN 7T I
|_108 | | |
| 109 PR 4G | BEP2 . 40 | LOCATED J I 2/9@20 oy
| 110 PR (8 | sAD23 9 | LOCATED - T =eg Cc2o
: 111 PR, (> | SAD22 g | rocaTED JI | Z2¢7 c20

112  Pr 44 | I 1
| 113 _ | saD21 | LOCATED |

R L5
| 112 T | SAD20 * | rLocarEp N | R1sC20
| 115 PR ¢4 | _saD19 6 | LOCATED VYV | R{fCz0
| 117 I | |
| 118 | SAD18 | LOCATED |
| 119 PRAY | SaD17 5 | LocaTED J\) | Bf3C20/ Clq
| 120 | SAD16 | LOCATED |
| 121 | [ T
| 122 | | |
| 123 PR A2 | BEPL i/ | LOCATED I/ | BR{2czo
| 124 | SAD1S | LOCATED [
| 126 | SaD14 | LOCATED |
| 127 > (1 | SaD13 | LOCATED | |
| 128 | SAD12 3 | LOCATED ‘/ | R{(C20
| 129 | saDp1l | LOCATED |
| 131 | SAD10 | LOCATED |
| 132 | SAD9 | LOCATED j/ |
PR L0

| 133 [ | SADS 2 | LOCATED | R0 C20
| 134 | BEPO | LOCATED e
| 136 | SAD7 | LOCATED |
| 137 | SAD6 | LOCATED |
| 138 PR.G | SADS 1 | rocaTEp’ J | RGcz0o
| 139 | SAD4 ) | LOCATED |
| 140 | SaD3 | LOCATED |
| 141 | SAD2 | LOCATED | |
| 142 PRE | SAD1 ® | rocaTep I ngZO/Cﬁ
|_143 | saD0 | LOCATED L -
| 145 | | J
| 146 PRT | AUXD7 | LOCATED | R7C20
| 147 | AUXD6 | LOCATED |
| 148 -6 | AUXDS5 | LOCATED | Ré6 c2o
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AUXD4

[ | [ |

| | 150 F&5 | AUXD3 | TOCATED | &5 czo

| [ 151 7PRd4 [ AUXD2 - | LOCATED T Rdczo

| | 152 Pr = | AUXD1 | LoCATED 22 Cczo

| | 153 P& 2 | AUXDO | LOCATED ’ 22 c20

1 | 154 PR A1 | OEFCNN | LOCATED I =21 czo
| 159 PT 2O | OBIDN B [ "LOCATED | " =14 czo
| 160 PT 79 | AUXA4 | LOCATED | =2¢erq
| 161 | AUXA3 | LOCATED [
| 162 PT{? | AUXA2 | LOCATED | RIC 17
| 163 PT 46 | AUXAL | LOCATED MZ¢e ¢o
| 164 | AUXA0 [ TOCATED ]
| 165 P75 | PADO . 0 | LOCATED \// | Rtce (s /732045
| 166 | PAD1 | LOCATED J |
| 167 PT 1Y | PAD2 1 | LocaTED J | RIC LY
| 169 | PAD3 | LOCATED j | o
| 170 _ | PAD4 | LOCATED | |
L1717 73 | PADS Z | rocaTEp | Rtce2

ﬂ | 172 | pAD6 | LOCATED |
| 173 | PAD7 | LOCATEDJ |
| 174 _ | CBEO | LOCATED J |
| 175 P7 12 | PADS 2 | LocaTED | B1ef2 /Reclz
| 176 | paD9 | LOCATED |
| 178 | PAD10 | LOCATED B I
| 179 - | PAD11 | LOCATED |
| 180 P/ 71 | PAD12 4 | LOCATED I | R1C {1
| 181 | PAD13 | LOCATED |
| 183 | PAD14 | LOCATED J J ) T
| 184 | PAD15 — | LOCATED | ,
| 185 77 %O | CBEL © | rocarep / | R1c L0 / R2 (D
| 186 | oePAD T | |
T oAR e TR
| 189 -7 | PERRN 20 | LOCATED |
| 190 7 | SERRN | LOCATED 1 R(C Y
| 191 | | _— ' .
| 192 | sTopN VY ; | LOCATED |
| 193 _ | DEVSELN Y | LOCATED |
™ | 104 P7T & | Toyn ¢ Y 2% | LocaTEp | r(CE

| 195 | ‘ | ]
| 197 _ | IRDYN YV Y 2 | LOCATED |
| 198 77 | FRAMENS v 2Z | 1ocaTED o | 2(37
| 199 _ | CBE2 | LOCATED V | o
| 200 F/7 6 | osFrl 6 | | RIC6 /®2C6
i Pre  Iewis g lieeamo () 1 R(eE
| 202 P74 [ | | )
RETER | EADLT gl TocATED J VUl R(EE
| 204  PT 2 | PAD1S8 g | LOCATED f)/ | 2tc2
| 205 | PAD19 "] LOCATED J B
| 206 T | 0 | R(ct
e T TR Fom o e +
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PAR: Place And Route ORCA Foundry 9.0.

Copyright 1991-1995 by NeoCAD Inc. All rights reserved.

Copyright (c) 1995-1996 Lucent Technologies. All rights reserved.
Fri Feb 28 02:40:58 1997

PAD Specification File
EEEERET EE X E R R SRR SRR EEEE RSN

INPUT FILE: /nypv/pvproj/bsp301-0/bspr04.ncd

OUTPUT FILE: /nypv/pvpro]/bsp301-0/bspr04.dir/5_4.ncd
PART TYPE: or2clba

SPEED GRADE: 3

PACKAGE: S208

Fri Feb 28 02:40:58 1997

Pinout by Component Name:

R e +
| Comp Name | Pin Number

e i e e +
| AC | 78 |
| ACK | 70 |
| ACKN | 71 I
| ACN | 77 |
| ASACK | 75 |
| ASACKN | 76 |
| AUXAO | 164 |
| AUXAL | 163 |
| AUXA2 | 162 |
| AUXA3 | 161 |
| AUXA4 | 160 |
| AUXDO | 153 |
| AUXD1 | 152 |
| AUXD2 | 151 |
| AUXD3 | 150 |
| AUXDA4 | 149 |
| AUXDS | 148 |
| AUXD6 | 147 |
| AUXD7 | 146 |
| BEPO | 134 |
| BEP1 | 123 |
| BEP2 | 109 |
| BEP3 | 88 |
| BGINN | 64 |
| BGOUTN | 63 [
| BRQ | 67 |
| BUSY | 66 |
| CBEO | 174 |
| CBE1 | 185 |
| CBE2 | 199 |
| CBE3 | 9 |
| CLK | 22 |
| DEVSELN | 193 |
| DS | 72 |
| DSN | 73 |
| ENEDRVN | 82 |
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Data Sheet

ORCA OR2CxxA and OR2TxxA Series FPGAs August 1996
ﬁ
Pin Information (continued)
Table 21. OR2C/2T04A, OR2C/2T06A, OR2C/2T08A, OR2C/2T10A, OR2C/2T12A, OR2C/2T15A, OR2C/2T26A,
and OR2C/2T40A 208-Pin SQFP/SQFP2 Pinout
Pin 2C/2T04A | 2C/2TO6A | 2C/2TO8A | 2C/2T10A MT12A 4 2C/2T15A | 2C/2T26A | 2C/2T40A Function
Pad Pad Pad Pad Pad Pad Pad Pad
1 VSSs Vss Vss vss Vss vss vss Vss Vvss
< 2 vss Vss Vvss vss vss vss Vss vss VSS
3 PL1D PL1D PL1D PL1D PL1D PL1D PL1D PL1D T[o)
4 PLIC PL1A PL2D PL2D PL2D PL2D PL2D PL3D I/O-A0
5 PL1B PL2D PL3D PL3D PL3D PL4D PL4D PL5D 1/0-VDD5
6 | See Note PL2C PL3C PL3C PL3A PL4A PL4A PL6D /o
7 PL1A PL2A PL3A PL3A PL4A PL5A PL5A PL8D I/O-A1
8 PL2D PL3D PL4D .PL4A PL5A PL6A PL6A PL9A I/0-A2
9 PL2C PL3C PL4C PL5C PL6D PL7D PL7D PL10D /0
H 10 PL2B PL3B PL4B PL5B PL6B PL7B PL7B PL10B le}
' 11 PL2A PL3A PL4A PL5A PL6A PL7A PL7A PL10A I/O-A3
12 VDD VDD VDD VDD " VDD VDD VDD VDD VDD
13 PL3D PL4D PL5D PLED PL7D PL8D PL8D PL11D /0
14 PL3C PL4AC PL5C PL6C PL7C PL8C PL8BA PL11A /O
15 PL3B PL4B PL5B PL6B PL7B pL8B PLID PL12D /o]
16 PL3A PL4A PLSA PL6A PL7A PL8A PLYA PL12A /O-A4
17 PL4D PL5SD PLED PL7D PL8D PL9D PL10D PL13D 1/0-AS
18 PL4C PL5C PLEC PL7C PL8C PL9C PL10A PL13A /(o]
19 PL4B PL5B PLEB PL7B PL8B PL9B PL11D PL14D 10
20 PL4A PL5A PL6A PL7A PL8A PLSA PL11A PL14A I/O-A6
21 vss Vss VSS vss VSS Vss vss vss vss
22 PL5D PL6D PL7D PL8D PLID PL10D PL12D PL15D I{e]
23 PL5C PL6C PL7C PL8C PL9C PL10C PL12C PL15C J{o]
24 PL5B PL6EB PL7B PL8B PL9B PL10B PL12B PL15B 1’0
25 PL5A PL6A PL7A PL8A PL9A PL10A PL12A PL15A I/O-A7
26 VDD VDD VDD VDD VDD VDD VDD VDD VDD
27 PL6D PL7D PL8D PL9D PL10D PL11D PL13D PL16D I{e]
ﬂ 28 PL6C PL7C PL8C PL9C PL10C PL11C PL13C PL16C 1/0-VDD5
29 PL6B PL7B PL8B PL9B PL10B PL11B PL13B PL16B 110
30 PL6A PL7A PL8A PL9A PL10A PL11A PL13A PL16A I/0-A8
31 vss Vss vss Vss vss vss vss Vss Vss
32 PL7D PL8D PLOD PL10D PL11D PL12D PL14D PL17D I/0-A9
33 PL7C PL8C PL9C PL10C PL11C PL12C PL14A PL17A /0
34 PL7B PL8B PL9B PL10B PL11B PL12B PL15D PL18D /o]
35 PL7A PL8A PLOA PL10A PL11A PL12A PL15A PL18A 1/10-A10
36 PL8D PLID PL10D PL11D PL12D PL13D PL16D PL19D /0
37 PL8C PL9C PL10C PL11C PL12C PL13C PL16A PL19A /0
38 PL8B PL9B PL10B PL11B PL12B PL13B PL17D PL20D /0
Notes: . :
The OR2C04A and OR2T04A do not have bond pads connected to 208-pin SQFP package pin numbers 6, 45, 47, 56, 60, 102, 153,
154, 166, 201, and 203.
The pins labeled “//O-VDD5" are user |/Os for the OR2CxxA series, but they are connected to VDD5 for the OR2TxxA series.
)
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Data Sheet

August 1996 ORCA OR2CxxA and OR2TxxA Series FPGAs

™
Pin Information (continued)

Table 21. OR2C/2T04A, OR2C/2T06A, OR2C/2T08A, OR2C/2T10A, OR2C/2T12A, OR2C/2T15A, OR2C/2T26A,

and OR2C/2T40A 208-Pin SQFP/SQFP2 Pinout (continued)

Pin 2C/2T04A | 2C/2TO6A | 2C/2T08A | 2C/2T10A | 2C/2T12A | 2C/2T15A | 2C/2T26A | 2C/2T40A Function
Pad Pad Pad Pad Pad Pad Pad Pad
39 PL8A PL9A PL10A PL11A PL12A PL13A PL17A PL20A VO-A11
40 VDD VDD VDD VDD VDD VDD VDD VDD VDD
41 PL9D PL10D PL11D PL12D PL13D PL14D PL18D PL21D /O-A12
42 PL9C PL10C PL11C PL12C PL13B PL14B PL18B PL21B /0
43 PL9B PL10B PL11B PL12B PL14D PL15D PL19D PL22D 110
44 PL9A PL10A PL11A PL13D PL14B PL15B PL19B PL22B /O-A13
45 | SeeNote | PL11D PL12D PL13B PL15D PL16D PL20D PL23D [1le)
46 PL10D PL11A PL12A PL14C PL16D PL17D PL21D PL25A I/O-A14
47 | See Note PL12D PL13D PL15D PL17D PL18D PL22D PL27D 110
ﬂ 48 PL10C PL12C PL13A PL15A PL17A PL19D PL23D PL28D 7o)
' 49 PL10B PL12B PL14D PL16D PL18C PL19A PL23A PL28A /0
50 PL10A PL12A PL14A PL16A PL18A PL20A PL24A PL30A I/0-A15
51 Vss Vss Vss Vss Vss VsSs Vss Vss Vss
52 CCLK CCLK CCLK CCLK CCLK CCLK CCLK CCLK CCLK
53 vss Vss Vss Vss vVss VsSs Vss Vss vss
54 Vss vss vss Vss Vss Vss Vss Vss vss
55 PB1A PB1A PB1A PB1A PB1A PB1A PB1A PB1A I/1O-A16
56 | See Note PB1B PB1D PBiD PB1D PB2A PB2A PB3A 110
57 PB1B PB1C PB2A PB2A PB2A PB2D PB2D PB3D 1/O-VDD5
58 PB1C PB1D PB2D PB2D PB2D PB3D PB3D PB4D Ivo
59 PB1D PB2A PB3A PB3B PB3D PB4D PB4D PB5D VO-A17
60 | See Note PB2D PB3D PB4D PB4D PB5D PB5sD PB6D 7o)
61 PB2A PB3A PB4A PB5A PB5B PB6B PB6B PB7D /0
62 PB2B PB3B PB4B PB5B PB5D PB6D PB6D PB8D /o
63 PB2C PB3C PB4C PB5C PB6B PB78 PB7B PBSD I76)
64 PB2D PB3D PB4D PB5D PB6D PB7D PB7D PB10D I[e)
ﬂ 65 VDD VDD VDD VDD VDD VDD VDD VDD VDD
66 PB3A PB4A PB5A PB6A PB7A PB8A PB8A PB11A 110
67 PB3B PB4B PBS5B PB6B PB7B PB8B PBSD PB11D Vo
68 PB3C PB4C PB5C PB6C PB7C PB8C PB9A PB12A 10
69 PB3D PB4D PB5D PB6D PB7D PB8D PB9D PB12D 110
70 PB4A PB5A PB6A PB7A PBSA PB9A PB10A PB13A 110
71 PB4B PB5B PB6B PB7B PB8B PB9B PB10D PB13D o
72 PB4C PB5C PB6C PB7C PB8C PB9C PB11A PB14A 110
73 PB4D PB5D PB6D PB7D PB8D PB9D PB11D PB14D 7o)
74 Vss VSsSs Vss VsS Vss Vss Vss Vss Vss

Notes:

The OR2C04A and OR2T04A do not have bond pads connected to 208-pin SQFP package pin numbers 6, 45, 47, 56, 60, 102, 153,
154, 166, 201, and 203.

The pins labeled “/O-VDD5" are user 1/Os for the OR2CxxA series, but they are connected to VDD5 for the OR2TxxA series.
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~

ORCA OR2CxxA and OR2TxxA Series FPGAs

Data Sheet
August 1996

Pin Information (continued)

Table 21. OR2C/2T04A, OR2C/2T06A, OR2C/2T08A, OR2C/2T10A, OR2C/2T12A, OR2C/2T15A, OR2C/2T26A,
" and OR2C/2T40A 208-Pin SQFP/SQFP2 Pinout (continued)

Pin 2C/2T04A | 2C/2T06A | 2C/2TO8A | 2C/2T10A | 2C/2T12A | 2C/2T15A | 2C/2T26A | 2C/2T40A Function
Pad Pad Pad Pad Pad Pad Pad Pad
75 PB5A PB6A PB7A PB8A PB9A PB10A PB12A PB15A I[o]
76 PBSB PB6B PB7B PB8B PB9B PB10B PB12B PB15B /0
77 PB5C PB6C PB7C PB8C PB9C PB10C PB12C PB15C /O
78 PBSD PB6D PB7D PB8D PB9D PB10D PB12D PB15D /O
79 Vss Vss Vss vss Vss VSss Vss Vss Vss
80 PB6A PB7A PB8A PBYA PB10A PB11A PB13A PB16A I/0
81 PBEB PB7B PB8B PB9B PB10B PB11B PB13B PBi16B /0
82 PB6C PB7C PB8C pBoC PB10C PB11C PB13C PB16C I{e]
83 PB6D PB7D PB8D PBSD PB10D PB11D PB13D PB16D e}
84 Vss Vvss Vss VsSs Vss vss Vss Vss Vss
85 PB7A PB8A PBSA PB10A PB11A PB12A PB14A PB17A 1/0-VDD5
86 PB7B PB8B PB9B PB10B PB11B PB12B PB14D PB17D /0
87 PB7C PB8C PB9C PB10C PB11C PB12C PB15A PB18A /0
88 PB7D PB8D PBSD PB10D PB11D PB12D PB15D PB18D /o]
89 PB8A PBSA PB10A PB11A PB12A PB13A PB16A PB19A 1/O-HDC
90 PB8B PB9B PB10B PB11B PB12B PB13B PB16D PB19D I/0
91 PB8C PBOC PB10C PB11C PB12C PB13C PB17A PB20A /o]
92 PB8D PBSD PB10D PB11D PB12D PB13D PB17D PB20D o]
93 VDD VDD VDD VDD VDD VDD VDD VDD VDD
94 PB9A PB10A PB11A PB12A PB13A PB14A PB18A PB21A 1/O-LDC
95 pPB9B PB10B PB11D PB13A PB13D PB14D PB18D PB22D /0
96 PB9C PB10C PB12A PB13B PB14A PB15A PB19A PB23A /o
97 PBID PB10D PB12B PB13C PB14D PB15D PB19D PB24D e}
98 PB10A PB11A PB12C PB13D PB15A PB16A PB20A PB25A I/O-INIT
99 PB10B PB11C PB12D PB14A PB16A PB17A PB21A PB26A /0
100 | PB10C PB11D PB13A PB15A PB17A PB18A PB22A PB27A e}
101 | PB10D PB12A PB13D PB15D PB18A PB18D PB23D PB28D e}
102 | See Note | PB12D PB14D PB16D PB18D PB20D PB24D PB30D /o
103 vss Vss Vss vVss Vss Vss Vss Vss VSss
104 | DONE DONE DONE DONE DONE DONE DONE DONE DONE
105 vss vss VSsSs vss VvSss Vss Vvss Vss Vss
106 | RESET | RESET | RESET | RESET | RESET | RESET | RESET | RESET RESET
107 | PRGM PRGM PRGM PRGM PRGM PRGM PRGM PRGM PRGM
108 | PR10A PR12A PR14A PR16A PR18A PR20A PR24A PR30A 1/O-M0
109 | PR10B PR12D PR13A PR15A PR18D PR19A PR23A | PR28A o)
110 PR10C PR11A PR13D PR15D PR17B PR18A PR22A PR27A /O

Notes:

The OR2C04A and OR2T04A do not have bond pads connected to 208-pin SQFP package pin numbers 6, 45, 47, 56, 60, 102, 153,
154, 166, 201, and 203.

The pins labeled “I/O-VDD5" are user I/Os for the OR2CxxA series, but they are connected to VDD5 for the OR2TxxA series.
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P . .
HUE TR

ORCA OR2CxxA and OR2TxxA Series FPGAs

Pin Information (continued)

Table 21. OR2C/2T04A, OR2C/2T06A, OR2C/2T08A, OR2C/2T10A, OR2C/2T12A, OR2C/2T15A, OR2C/2T26A,

and OR2C/2T40A 208-Pin SQFP/SQFP2 Pinout (continued)

Pin 2C/2T04A | 2C/2TO6A | 2C/2TO8A | 2C/2T10A | 2C/2T12A | 2C/2T15A | 2C/2T26A | 2C/2T40A Function
Pad Pad Pad Pad Pad Pad Pad Pad
111 PR10D PR11B PR12A PR14A PR16A PR17A PR21A PR26A 110
112 PR9A PR10A PR11A PR13B PR15D PR16D PR20D PR23D 1/0-M1
113 PR9B PR10B PR11B PR13C PR14A PR15A PR19A PR22A 110
114 PR9C PR10C PR11C PR12A PR14D PR15D PR19D PR22D 1/0-VDD5
115 PRAD PR10D PR11D PR12B PR13A PR14A PR18A PR21A 110
116 VDD VDD VDD VDD VDD VDD VDD VDD VDD
117 PR8SA PRYA PR10A PR11A PR12A PR13A PR17A PR20A 1/10-M2
118 PR8B PR9B PR10B PR11B PR12B PR13B PR17D PR20D 110
119 PR8C PRIC PR10C PR11C PR12C PR13C PR16A PR19A Te]
120 PR8D PRID PR10D PR11D PR12D PR13D PR16D PR19D /0
121 PR7A PR8A PR9A PR10A PR11A PR12A PR15A PR18A 1/10-M3
122 PR7B PR8B PR9B PR10B PR11B PR12B PR15D PR18D 1o
123 PR7C PR8C PROC PR10C PR11C PR12C PR14A PR17A 110
124 PR7D PR8D PR9D PR10D PR11D PR12D PR14D PR17D 110
125 Vss Vss VSs VSss Vss Vss VETS Vss Vss
126 PR6A PR7A PR8A PROA PR10A PR11A PR13A PR16A 110
127 PR6B PR7B PR8B PR9B PR10B PR11B PR13B PR16B 110
128 PR6C PR7C PR8C PR9C PR10C PR11C PR13C PR16C 1/0
129 PRe6D PR7D PR8D PRSD PR10D PR11D PR13D PR16D 110
130 VDD VDD VDD VDD VDD VDD VDD VDD VDD
131 PR5A PR6A PR7A PR8A PR9A PR10A PR12A PR15A /10
132 PR5B PRé6B PR7B PR8B PR9B PR10B PR12B PR15B /0
133 PR5C PR6C PR7C PR8C PR9C PR10C PR12C PR15C 710
134 PR5D PR6D PR7D PR8D PR9D PR10D PR12D PR15D 10
135 VSss VSss Vss Vss Vss Vss VSss Vss Vss
136 PR4A PR5A PR6A PR7A PR8A PR9A PR11A PR14A /O-VDD5
137 PR4B PR5B PR6B PR7B PR8B PR9B PR11D PR14D 10
138 PR4C PR5C PR6C PR7C PR8C PR9C PR10A PR13A /0
139 PR4D PR5D PR6D PR7D PR8D PR9D PR10D PR13D /1O
140 PR3A PR4A PR5A PR6A PR7A PR8A PRYA PR12A 1/0-CS1
141 PR3B PR4B PR5B PRé6B PR7B PR8B PR9D PR12D 110
142 PR3C PR4C PR5C PR6C PR7C PR8C PR8A PR11A /0
143 PR3D PR4D PR5D PR6D PR7D PR8D PR8D PR11D 110
144 VDD VDD VDD VDD VDD VDD VDD VDD VDD
145 PR2A PR3A PR4A PRSA PR6A PR7A PR7A PR10A 1/0-CS0
146 PR2B PR3B PR4B PR4B PRe6B PR7B PR7B PR10B /0

Notes:

The OR2C04A and OR2T04A do not have bond pads connected to 208-pin SQFP package pin numbers 6, 45, 47, 56, 60, 102, 153,
154, 166, 201, and 203.

The pins labeled “/O-VDD5" are user I/Os for the OR2CxxA series, but they are connected to VDDS5 for the OR2TxxA series.

Lucent Technologies Inc.
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Data Sheet
ORCA OR2CxxA and OR2TxxA Series FPGAs August 1996
Pin Information (continued)
Table 21. OR2C/2T04A, OR2C/2T06A, OR2C/2T08A, OR2C/2T10A, OR2C/2T12A, OR2C/2T15A, OR2C/2T26A,
and OR2C/2T40A 208-Pin SQFP/SQFP2 Pinout (continued)
pin | 2C/2TO4A | 2C/2TOGA 2C/2T08A | 2C/2T10A | 2C/2T12A |'2C/2T15A | 2C/2T26A | 2C/2T40A Function
Pad Pad Pad Pad Pad Pad Pad Pad
147| PR2C PR3C PR4C PR4C PR5B PR6B PR6B PR9B o]
148 PR2D PR3D PR4D PR4D PR5D PR6D PR6D PR9D 110
149 PR1A | PR2A PR3A PR3A PR4A PR5A PR5A PR8A I/0-RD
150 | PR1B PR2C PR3C PR3C PR4D PR5D PR5D PR6A 1/0
151 PRI1C PR2D PR3D PR3D PR3A PR4A PR4A PR5A 110
152 PR1D PR1A PR2A PR2A PR2A PR3A PR3A PR4A I/O-WR
153 | SeeNote | PRIC PR2D PR2D PR2C PR2A PR2A PR3A 110
154 | SeeNote | PRI1D PR1A PR1A PR1A PR1A PR1A PR2A 110
155 Vss Vss Vss vss | Vss Vss Vss Vss vss
P |56 [ R5-GraN | HD_CFGN | D GFGN | RD_CFGN| RD_CFGN| RD_CFGN| AD_CFGN| FD_CFGN|  RD_CFGN
157 Vss vss vVss Vss vss VSs Vss Vss Vss
158 Vss Vss Vss Vss vss Vss Vss Vss Vss
159 | PT10D PT12D PT14D PT16D PT18D PT20D PT24D PT30D /0
160 | PT10C PT12A PT13D PT15D PT17D PT19A PT23A PT28A | I/O-RDY/RCLK
161| PT10B PT11D PT13A PT15A PT16D PT17D PT21D PT26D /0
162| PT10A PT11C PT12D PT14D PT16A PT17A PT21A PT26A 110
163| PT9D PT11A PT12C PT13D PT15D PT16D PT20D PT25D 110-D7
164 | PT9C PT10D PT12A PT13B PT14D PT15D PT19D PT24D 1/0-VDD5
165| PT9B PT10C PT11D PT13A PT14A PT15A PT19A PT23D 1/0
166 | See Note | PT10B PT11C PT12D PT13D PT14D PT18D PT22D 110
167 | PT9A PT10A PT11B PT12B PT13B PT14B PT18B PT21D 1/0-D6
168 VDD VDD VDD VDD VDD VDD VDD VDD VDD
169 PT8D PTOD PT10D PT11D PT12D PT13D PT17D PT20D 1/0
170 | PT8C PT9C PT10C PT11C PT12C PT13C PT17A PT20A I/0
171| PT8B PT9B PT10B PT11B PT12B PT13B PT16D PT19D /0
172| PT8A PT9A PT10A PT11A PT12A PT13A PT16A PT19A 1/0-D5
™M (73| P PT8D PTOD .| PT10D PT11D PT12D PT15D PT18D 110
174| PT7C PT8C PT9C PT10C PT11C PT12C PT15A PT18A I/0
175| PT7B PT8B PT9B PT10B PT11B PT12B PT14D PT17D 110
176 | PT7A PT8A PT9A PT10A PT11A PT12A PT14A PT17A I/0-D4
177 vss Vss Vss vss Vss vss Vss Vss Vss
178| PTeD PT7D PT8D PT9D PT10D PT11D PT13D PT16D 110
179| PT6C PT7C PT8C PT9C PT10C PT11C PT13C PT16C /0
180 PT6B PT7B PT8B PT9B PT10B PT11B PT13B PT16B /0
181 PT6A PT7A PT8A PT9A PT10A PT11A PT13A PT16A 1/0-D3
182 VSS Vss Vss VSss VSss Vss VSss VSss VSsSs

Notes:

The OR2C04A and OR2T04A do not have bond pads connected to 208-pin SQFP package pin numbers 6, 45, 47, 56, 60, 102, 153,
154, 166, 201, and 203.

The pins labeled “/O-VDD5" are user I/Os for the OR2CxxA series, but they are connected to VDD5 for the OR2TxxA series.
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ORCA 0R2CxxA and OR2TxxA Series FPGAs

Pin Information (continued)

Table 21. OR2C/2T04A, OR2C/2T06A, OR2C/2T08A, OR2C/2T10A, OR2C/2T12A, OR2C/2T15A, OR2C/2T26A,
and OR2C/2T40A 208-Pin SQFP/SQFP2 Pinout (continued)

Pin 2C/2T04A | 2C/2TO6A | 2C/2T0O8A | 2C/2T10A zcm 12A | 2C/2T15A | 2C/2T26A | 2C/2T40A Function
Pad Pad Pad Pad Pad Pad Pad Pad
183 PTSD - PT6D PT7D PT8D | PT9D PT10D PT12D PT15D 10
184 PT5C PT6C PT7C pPT8C "~ PTSC PT10C PT12C PT15C o
185 PT5B PTeB PT7B PT8B PT9B PT10B PT12B PT15B 1/O-VDD5
186 PT5A PT6A PT7A PT8A PT9A PT10A PT12A PT15A 1/O0-D2
187 VsSs Vss vss Vss Vss Vss VSS vss VSS
188 PT4D PT5D PT6D PT7D PT8D PT9D PT11D PT14D 1/0-D1
189 PT4C PTS5C PT6C PT7C PT8C PT9C PT11A PT14A 1o
190 PT4B PT5B PT6B PT7B PT8B PT9B PT10D PT13D 110
191 PT4A PT5A PT6A PT7A PT8A PT9A PT10A PT13A IO-DO/DIN
192 PT3D PT4D PT5D PT6D PT7D PT8D PT9D PT12D /0
193 PT3C PT4C PTSC PT6C PT7C PT8C PTOA PT12A 110
194 PT3B PT4B PT5B PT6B PT7B PT8B PT8D PT11D 110
195 PT3A PT4A PT5A PT6A PT7A PT8A PT8A PT11A 1/0-DOUT
196 VDD VDD VDD VDD VDD VDD VDD VDD VDD
197 PT2D PT3D PT4D PTSD PT6D PT7D PT7D PT10D 110
198 PT2C PT3C PT4C PT5A PT6A PT7A PT7A PT9A /o]
199 PT2B PT3B PT4B PT4D PT5C PT6C PT6C PT8A 1o
200 PT2A PT3A PT4A PT4A PT5A PT6A PT6A PT7A 1/0-TDI
201 | See Note PT2D PT3D PT3D PT4A PT5A PTSA PT6A 110
202 PT1D PT2A PT3A PT3A PT3A PT4A PT4A PT5A {/O-TMS
203 | See Note PT1D PT2D PT2D PT2C PT3A PT3A PT4A 110
204 PT1C PT1C PT2A PT2A PT2A PT2A PT2A PT3A 110
205 PT1B PTiB PT1D PT1D PT1D PT1D PT1D PT2D 1e;
206 PT1A PT1A PT1A PT1A PT1A PT1A PT1A PT1A 1/0-TCK
207 Vss VSsS Vss Vss VsSs VSs VSS VSss VSs
208 | RD_DATA/| RD_DATA/| RD_DATA/ | RD_DATA/ RD_DATA/ | RD_DATA/ | RD_DATA/ | RD_DATA/ RD_DATA/TDO
TDO TDO TDO TDO -TDO TDO TDO TDO

Notes:

The OR2C04A and OR2T04A do not have bond pads connected to 208-pin SQFP package pin numbers 6, 45, 47, 56, 60, 102, 153,
154, 166, 201, and 203.

The pins labeled “I/O-VDD5" are user 1/Os for the OR2CxxA series, but they are connected to VDDS5 for the OR2TxxA series.
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6 REGISTERS

6.1 Register Summary

The base address for BAIO access to a submodule depends on the
submodule position as listed below.

Position 1: 0x0800 0000
Position 2: 0x0a00 0000
Position 3: 0x0c00 0000

Register addresses are indicated as offsets to the base
addresses.

Address Register Name

0x0003 Submodule ID, 32 bytes in 32 words
0x0083 Submodule Revision, 32 bytes in 32 words
0x0103 SMI Status Register

0x0183 SMI Control Register:

0x0200 PC1 Status Register

0x0280 PCI Control Register

0x0300 PCI Window Base 1 Register (PWBR1)
0x0380 PCI Window Base 2 Register (PWBR2)

0x0400 PCI Master Latency Timer Register (PMLTR)
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1 PIN ASSIGNMENTS

Input PLC Output PLC

Pin Pad Signal
1 Vss
2 VSS
3 PLID .. 7..
4 PL2D ...
5 PLAD YV P20,
6 < 4
7  PL5A j ... A2
8 PL6A v. . 23
9 PL7D ' GRED
10 B ' ez
11 AV ....2¢%
12 VDD
13 pPL8D | FA>26
14 c Y....2?
15 B ‘....2
16 a J....2¢%
17 PLI9D j....?@
18 o) - |
19 B VY .v7AN
20 A ... BN
21  VSS
22 PL10D .G¢K .
23 C euue...
24 B V. /MTCN
25 a ...z
26 VDD eeen.
27  PL11D Y .RS®4A
28 cVv....zv
29 B V....8N
30 A v....¢ %
31 vsSs
32 PL12D Y .GNTW
33 c V....2n
34 B V....3%
35 av.... ¥
36 PL13D ......
37 o
38 B ......
39 A ......
40 VDD
41 PL14D ......
42 B .uo....
43 PL15D ......
44 B ......
45 PL16D ......
46 PL17D ......
47 PL18D ......
48 PL19D ......
49 A ......
50 PL20A ......
51 VSS
52 CCLK

ooooooo o o
ooooooooo
ooooooo ° o
e o o e e o o o
-------- .
ooooooooo
.........
ooooooooo
ooooooooo
ooooooooo
.........
ooooooooo
ooooooooo
ooooooooo
ooooooooo
ooooooooo
ooooooooo
e o o 0 0 . o
---------
ooooooooo
ooooooooo
ooooooooo
ooooooooo
ooooooooo
ooooooooo
ooooooooo
ooooooooo
ooooooo o o

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo
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oooooooooo
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oooooooooo
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oooooooooo
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Pin Pad Signal Input PLC Output PLC

53 Vvss ... e
54 VSS et teeeee  eeeeeeeaen
55  PBlA  tiieet ceenietceee  eeaieeeaan
56  PB2A  citers ceeeeceee  eeeeeenen ..
57 > J et e
58  PB3D c.eeer  teereenne eeenenneas
59 PBAD . .eeer et e
60 PBSD V.@AINM . e
61 PB6B .GAEMN .. ..
62 D VAR, i e ..
63 PB7B (RBGOYPTN i it
64 D YEANY ..., e
65 VDD et eeeeee e
66 PB8A BREY . e e
67 B BREB. ittt e
68 C LWRL . i e
69 D VYWRA . it i
70 PB9A L.ACHK. it e
71 B JYAGKA., . ..
72 C JPS . .
73 D dmEN L ...
T4 USS et eee e
75 PB1OA J ASRC S it iie e
76 B vASACKN . e
77 C VASH, . i e
78 D YAG . e e e
79  VSS e e
80 PBILIA VXS, . ittt e
81 B Y. PAN, . e
82 BVYVENEBRUN | ... .... .iiieneeenn
83 DV EVERET | ....... teiiininn..
84  VSS | e i
85 pB12a / ERRLEDY L. ...
86 B ...... e e
87 C ittt teeerteee eteeeeeeaen
88 plzBEPa Ll
89  HDC HDC  eeeeeeeee eeeeeann
90 PBI3B YErP2(, ... e
91 C uil@0 e
92 D 7....2% e ..
=TI v/ 5 » Y5
94 LDC LDC ettt e
95 PB14D VSAPZE ..., ...
96 PB15A Y....2% ... ..
97 D '....26 ........ e
98  INIT  INIT  eeeeiennn  meemeennn.
99 JPB17A 'SAD2S. ... .
100 /PB18A Y...21 ..., e
101 PB1OD  tivver e e
102  PB20D  tttrer et eeeeeaan ..
103 VSS . e
104 DONE teeeeeeee e

<
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Input PLC Output PLC

Pin Pad Signal
105 VSS

106 RESET RESET
107 PRGM ceseen
108 MO

109 PR19A ......
110 PR18A ......
111 PR17A ......
112 M1

113 PR15A ......
114 D ......
115 PR14A ......
116 VDD

117 M2

118 PR13B ......
119 C ......
120 D ......
121 M3

122 PR12B ......
123 cC ......
124 D ......
125 VSS

126 PR11A ......
127 B ......
128 C ......
129 D ......
130 VDD

131 PR10A ......
132 B ......
133 cC ......
134 D ......
135 VSS

136 PROA ..... .
137 B ......
138 C ......
139 D ......
140 PR8A cseses
141 B ..... .
142 C ......
143 D ......
144 VDD

145 PR7A  ......
146 B ......
147 PR6B ......
148 D ceeeen
149 PRSA ......
150 D ......
151 PR4A ..... .
152 PR3A ......

153 PR2A ceeeee
154 PR1A ceesee
155 VSS

156 RDCFN

ooooooooo

---------

ooooooooo

ooooooooo

.........

ooooooooo

ooooooooo

---------

ooooooooo

ooooooo . o
ooooooooo
ooooooooo
ooooooooo
ooooooooo
ooooo .
.........
ooooooooo
oooooo .
.........
® o e e 0 0 0 0 0
ooooooooo
ooooooooo
ooooooooo
ooooooo .
ooooooooo
ooooo e o o o
ooooooooo
ooooooooo
ooooooooo
ooooooooo
.........
ooooooooo
® e e e 00 0 0
.........
L A A )

ooooooooo

oooooooooo

oooooooooo

oooooooooo

----------
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oooooooooo

oooooooooo

oooooooooo

oooooooooo

----------
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oooooooooo

oooooooooo
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oooooooooo

oooooooooo

oooooooooo
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Input PLC Output PLC

Pin Pad Signal
157  VSS

158 VSS

159  PT20D ......
160 PT19A ......
161 PT17D ......
162 A ......
163 PT16D ......
164 PT15D ......
165 A ......
166 PT14D ......
167 B ......
168 VDD

169 PT13D ......
170 (o
171 B ......
172 A ......
173 PT12D ......
174 C eunn..
175 B ......
176 PT13A ......
177  VSS

178 PT11D ......
179 C veunn.
180 B ......
181 A ......
182 VSS

183 PT10D ......
184 C veunn.
185 B ......
186 A ......
187  VSS

188 pPT9D VY FPAR,
189 c | pereM
190 B Y SERRM
191 DIN DIN
192 PT8D Vv S7PPM.
193 c ' @rvean
194 B / 7rR2YWY
195 DOUT  DOUT
196 VDD

197 PT7D Y JR®YM
198 A J FRAMEN
199 PT6C V CBEZ,
200 A  TDI
201 PT5A rocs,

202 PT4A TMS

203 PT3A FPAD1?

204 PT2A ... 78
13

205 PT1D ....7%
206 A TCK
207 VSS

208 RDDAT

ooooooooo

ccccccccc

ooooooooo

ooooooooo

.........

ooooooooo

.........

ooooooooo

ooooooooo

® o o 0 0 0 0 0 0
oooooo e o o
ooooooooo
ooooooooo
.........
ooooooooo
ooooooooo
® e o 0 e 0 e 0 o
ooooooooo
ooooooooo
ooooooooo
ooooooooo
ooooooooo
ooooooooo
® o o 0 0 0 0 00
ooooooooo

® e o 0 0 o o
ooooooooo
ooooooo .
ooooooooo
ooooooooo
.........
ooooooooo
---------
ooooooooo
ooooooooo
ooooooooo
.........
® e o ¢ 00 0 0
. o 0

oooooooooo

oooooooo e o
oooooooooo
..........
oooooooooo
oooooooooo
® e e 0 0 0 o0 . o
oooooooooo
..........
oooooooooo
oooooooooo
oooooooooo
oooooooooo
oooooooooo
oooooooooo
..........
oooooooooo
..........
oooooooooo
..........
----------
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..........
® e o 0 0 0 0 0 0 0
oooooooooo
..........
oooooooooo
oooooooooo
..........
@ o e o ¢ e e 0 0 o
oooooooooo
..........
e o 0 0 0 0 0 e 0o
ooooo ¢ e e o o
oooooooooo
oooooooooo
oooooooooo
oooooooooo
..........
----------
oooooooooo
oooooooooo
oooooooooo
oooooooooo
oooooooooo
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LU L L L {0 {0 e e oo it

~ 1 PIN ASSIGNMENTS

Pin Pad Signal Input PLC Output PLC
1 Vss Lo oo oL .
2 VUSS  iieeeeeee eeeeaaaaas
3  PLID veTr et teeecenes eeeeeeanan
4 PL2D ceTeee eessecses eecesseess
5 PL4AD GBEB | MeVRRE L L..... \
6 ‘A FAD2ZY ceee  sessecscnes |
7 PL5A e e i it teeeeeneen
8 PL6A <
9 PL7D e e 2T it eieeeeeaen ‘

10 - S - S
11 | NS e
s 7 1/ ») » Y
13 PL8D PADP3O L. ...
14 o) B <
15 - J
~ 16 A L L
17 PLOD ¥ 4NTAN . e
18 C/ .. BN ..
19 BY .. .8N i i
20 AV L 8N e e
3 R £ - - S
22  PLIOD Y .85, . i iiiiiit ieeeeeanes
23 o S
24 = J
25 A i ittt eeeeeeree eeeeeeeens
26 VDD .t teeeeeens eeeeeenees
27  PL11D / REEIN . e
28 o Y2 o
29 By ouoooZl e e
30 AV N e e
31 VSS | ieiiiieee eeaeeeenes i
32 PL12D ' 8NTIN .. e
33 L
34 B /e eBN i i et
~ 35 N .
} 36  PL1I3D  tiveee  ceeecccee  eeeeecenes
37 o J P
38 B tieere  eeeenecee  eeeeeeaeen
39 A i ittt eeeeeesee  eeeeeeeees
Lo T/ o) » Y
5 TS - 5 5 TP
42 = J N
7% TR -3 75 <Y » T
a4 = J A
45  PL16D  tuvvee ettt eeeeeaeaen
46  PL1I7D  tiveee  eerennnce  eeeeneaean
P S/ -3 75 X - 1 » DA
P %: TS -3 75 ) » Y
49 A tiiiet eereeeeee eesecennes
50 PL20A  .vvver  ceveeecce sesevevens
B1  VSS i iieeeiee teeeeeneas
J52  CCLK e i,




BSP301 Pin Assignment
PD:

page 3/10

Input PLC Output PLC

Pin Pad Signal
53  VSS A
54 VSS e
55 PBlA ...ttt et eeecnes
56  PB2A seeern eeeennann
57 I
58  PB3D seeren eeennennn
59  PBAD ceeeen eeeenens
60  PB5D ceeren eeenneenn
61 PBOHB .o eveee cooeeecese
62 D/ .GAIAM. ...,
63 PB7B/ FApM . .......
64 pvY RKR. ........
65 VDD e
66 PB8AV [BGIN ..
67 BY BG/NAN ...,
68 cv BYsY, ........
69 DV BR& . _........
70 PB9AVY W& .. . ........
71 BV .l:.:.l.”. ..........
72 CVv ACe ...
73 D‘I .A;?rﬁd ® & o ¢ o o o o
74  VSS e
75 PBlOA V . PS... ..... e
76 BJV.PSN . . .......
77 C VASASK . ......
78 D VASAcAA ... ..
79 VSS e
80 PB11A V. ASN. ...,
81 BV.AS .. ...
82 BY.PAS, .........
83 DV . PasN ...
84 VSS | .
85 PB12A J ERRLEDN | (f0-VDDE
86 -
87 c VENERRWN .
88 p JeweRECL
80 BBISA ... .. WeTHDC
90 PBM2B ..... e .
91 cVBETE . .......
92 D SAP2L ...,
93 VDD e
94  PBl4A ! SAB2O | g LD
95 D' ....22 .........
96 PB15A Y ....2% .........
97 D'....2% ........
—p ogmrEREEn ' ....26 .../MIT. .
99 pBi7Aa Y....25 ...,
100 PpB18AVY ....2¥ .........
101  PB1I9D .57 an e
102 PB20D .orr.. .l
103 VSS .

{104 DONE

ooooooooo

oooooooooo

oooooooooo

. . e o 0o 0 0
oooooooooo
----------
@ 6 0 0 e 0 00 0
oooooooooo
..........
ooooooo e o o
oooooooooo
oooooooooo
ooooooo ¢ o o
oooooooooo
. o o o . .
oooooooooo
..........
----------
oooooooooo
..........
oooooooooo
----------
oooooooooo
oooooooooo
----------
----------
oooooooooo
ooooooooo .
----------
----------
----------

e e o 0 0 o .
oooooooooo
..........
oooooooooo
oooooooooo
oooooooooo
..........
..........
oooooooooo
oooooooooo
oooooooooo
..........
* ¢ e e o o e 0 0 e

..........

oooooooooo

oooooooooo

oooooooooo

oooooooooo



BSP301 Pin Assignment
PD:

page 4/10

Input PLC Output PLC

Pin Pad Signal
105 VSS

106 RESET REseTN
107 PRGM T e
108 4AMO —
109 sAPR19A .B&PZ
110 PPR18A G&ADZ3
111 PR17A ....%2
112 M1 —
113 PR15A S&S7R2f
114 D ....Z2
115 PR14A ....7%%
116 VDD

117 M2

118 PR13B &A%,
119 cC ....07
120 D ....%”.
121 40a M3 -
122 2PR12B ......
123 ¢ c BEPI,
124 D D SAR1E
125 VSS

126 PR11A . SAD#
127 B ....7%
128 c ....12%
129 D ....1T1
130 VDD

131 PR10A SSAZ7Q
132 B ..... %
133 C vun..
134 D BEPD, .
135 VSS

136 PR9A SAR?,
137 B ....6.
138 cC ....5.
139 D ....4.
140 PRSA SADZ2,
141 B .. 2.
142 C LGt
143 D ....0.
144 VDD

145 PR7A Y
146 B  AUXD;
147 PR6B  ..... 6
148 D ..... 2
149 PR5A  ..... ¢
150 D ..... 2
151 PR4A  ..... <
152 PR3A  ..... 1
153 PR2A  .....Q
154 PR1A  QOEFCNN
155 VSS

156 RDCFN —

ooooooooo

.........

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

.........

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooooooo

ooooo

---------

ooooooooo

ooooooooo

ooooooooo

ooooooooo

.........

ooooooooo

ooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

..........

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

..........

oooooooooo

oooooooooo

..........

oooooooooo

oooooooooo

----------

----------

oooooooooo

oooooooooo

oooooooooo

..........

oooooooooo

oooooooooo

oooooooooo

oooooooooo




BSP301 Pin Assignment
PD: page 5/10
2edsA
fﬂ Pin Pad Signal Input PLC Output PLC
157  VSS e e
158  VSS e e
159 PT20D LEZBN .. e
160 PT19A AYXAY _ MWo-Re{ ...
161 PT17D ..... S
162 A iieee? it e .
163 PT16D .....J1 ... ...
164 PT15D ..... /R
165 A FARD, e e
166 PT14D ....J. ..t ..
167 B it ittt e
168 VDD et e
169 PT13D .PA22 .. ... ... ceee... e
170 C .un.. e e
171 B ..... S et e
172 S PN
173 PT12D  veeeld ittt iies e
™ 174 C SCBEQ. ... iiiir it
175 B FADE. i e
176  PTI3A ....8. e ..
177 VSS e e
178 PT11D PAZRL ... ..
179 C ...t s ..
180 B .. 2 s e
181 )
182 VSS ... e e
183 PTIOD AR~ i iie e
184 C .ot s e
185 B C2EL. ...t e
186 A ...... [P
187  VSS e e
188 PTIDV PAR . . e
189 cV PERRN L. ...
190 B Y SSREM. L ...
— 191 PINA SFOTN [ DIN ...
192 PT8D PEYSELMN | .. e
193 C TREBYN . ..
194 B JREYN ...
195 A V FRAMeN DBoOT .
196 VDD o e e
197 s»PT7D Y EBEZ T\ ... ... ...
198 5 A PADLL ... ... ...
199 pr6c Y ... 1T L oo, o ..
200 Ad ... .TDI .
201 PT5A Y ... . ...
202  PT4A Y ....20 .. TMS .. | hore feliv) o f
203 PT3A ' ... 20 . ..
204  PT2A / ....2Z .. .
205 PTID Y ....2Z3 ... ... ..
206 A el ..l TEHK .. e der en )
207 Vvss ..., et et '
208  RDDAT tieeiee e




Eé gd noo
4 o0 ~ ~
£y g o LR S I E
A N > 8 \“_A v ~ t Q L oh " \: < A
< A B A N Iy N ey o Mo O gk W
R S « Y A sfus 5 W A A RX 2
22 R A A B §g by mﬁ < <nf ¢ X e 57
ﬂ PTL PTZ PT2 FPTH4 9 i~ 949 AT S NN oo
’ azlaoaola=l [~ T T 1 [ T T 1 U Jol 1 Jxo2
‘ : / >3 156
Pt et O] ol e : Pl P | PRA
al 2Lg — | Al oEFENN
, i H !
el @ e NE= N BRI
A | B
FL3 Z | ; P i S
AN e o o 24
et & . | L
PADZT | C
PAR(2r 1 X) |
PAD Zo T e S SR S .
24 ; SAD(0:3)
“ | sap(#:7)
| | ' BEPO
F - | 5 | |sme(s:t0)
™ | | ' SAD(l:¢¢)
| | | | | | sanrs
| | P4
SAD(46:18)
SAD 713
SAD(20121)
SAD22
SAD22
e ‘.n:-»n, S 2
r (0 | D) |perz
D
P;
52 Pezo A|PR%,,
a ola Dla 2[4 2] ] [ I T 1 l
§SB1 PRZ PB3 PBY B2
&2 so4

Sap(27:28)
SAD26
SAD 2S5
SAD 24

BeP®
SAD314
<AD(29:20)

POs= BrCy




BSP301 Pin Assignment
PD: page 1/10

DESIGN NOTE

Name: BSP301 Pin Assignment
Date: 1997-02-25

Author: aaj

Version: 1.0

Document ID:

Contents page
1. REVISION HISTORY .ttt eeeeennnneeeeeneennnnnnnnnnnnnnenen 2
2. REFERENCES ..ttt ineneneeennenenseeeenesenenennensnsenens 2

3. PIN ASSIGNMENTS ..t tititnnennoeneoneneneneanenenenenennans 2




TPE Lo 1

ACK = YL/ & Ds ;

ENBD = DS L ReAD L (Yo + ¥Vd)

REAT

)
= Y2 + Y& }' enternal re?ae,sw/-)

AsSacic = 1 A Y8 + V2 + Y3 +YS Y6 + Y4 R PAS

ALE =2

ROY L

cASACK. & ROYIT

cledies 25 n leront af 7@% ¢

com

Qo A

cor




.m.m NO m.} MWW.HM OMW nzﬂ.n.ﬂh € suserx
' Zz eanesI
SOoVIFIISAUT IKWS
€0T096 | T @nseI
TOEIAL YI® x¥Twd peolsTML
LZL0S6 | 0 ®snesx
S/Y¥ NFUucIANSTE waIwa 3suwd app
[o‘v) Bgg
tzl By
(vl BgFT
ts] SEud
[o] .ZHUN
tvl W53
[v) W53
teto‘el Migsay
2] B5rgsiva
[o’v] WMzg3
[9’v]

{o’‘v)

L
to‘vl Bsg
L

(s} ®

sl W

C

VLSABVIVIALARW

iz Ta

ItTTQ
ota

6 Qa

L JTa

zZxX
VLSIABYIVALENW

zTa

[tTa
ota

6a

b 15

a

oa

s a

ra

(tar dasaA)

(oax dgsA)

MISIB L IVILAN WLSA8PIVILAR MISA8 Y IVEIAN
”—Nl.mlul ﬂmlﬂm 1w
TTO TEINS — TtTd TTY QOEINS
CRE) €TINS —ita TV SEINS
65 e 37
—l5 ZZIRS ed X3 9ZINS
LD SZTINWS rA-4 L PZINWS
55 EX:1 EX3
S5 ECINS ca S~ ZZIWS
CE) TZINS v X3 CZINS
leo €g €7
zo 6TINS za I._um4 STIRS
L__ITO LTINS Sl § =1 ol § 373 9 TIRWS
zx zxX Zx
MISIBVIVAIAR IS8 VIVHIAR uLSd8vIVIIAN
Z1o zTa —lrTe
Ti5 STINS TTa TTw vTINS
TS €TINS —lTa | ] $ cTv ZIINS
65 3 6~
l._mO TTINS ed X3 OTINS
— LD 6INWS L= q L 8INWS
'_mqlA LT EHINS o
WU LINS a ZAINWS s & 9INWS
Vo SIWS va Cag [~ vINS |
€D €d TEINWS 13-4
zO EINS za OEINWS iz TINWNS
S 1353 TINS e 11 q |~ OINS
> Tx >
L
C e C
) .

fe‘z]

[o:€lAINS’

(o:TElINWS




1T 30 Nnovcm_ od3 :eTTd

enssx

[IC =84

snesT

€0TO096

SnsasT

TOoEIAL Ya® xred pPa3IETML

LZTLOSE

R RN

snesx

S/¥ TuoxadsTH wvaed lsuea

MmoT SATaIOR DI ssTqRus =234g

[0:€]laINS‘[O0:TEIINS

[e‘L]
fo:glma’/lz:Teluav
. LYTOS9TLOAVL TYTOS9OTLODAVL
BECEEEARS AETAR TR A Pz =T |
TTuav €€ ¥ Pz ——stIRs [Teaav e P AT
FTaaw  ve P AT R G bz —Gerws |
B RS szmav 5 ASTATE Tl
EtEaw e ¥ P ——=ztIns Szaav e ¥ Pz seTis |
B (P tns —Zzaaw ee ¥ AGERAETTE
—STEaY o7 P o tTwe EECVERCERL (T —5zTne ]
AL P sTws | szaav T P AECRETF TR
sEav v P AT Szaav zv ¥ AR
CECEENE A4 5T oETne | EECEE A ST —zaThs |
ZEav v ¥ A TTaav v P ST czTns |
—saaw 5% ¥ (T 5Tws] FEaav S & Pz zzTns |
Eaav v ¥ T <3S G AR (Pt —TeTns |
Saav o5 ¥ G TIRS DRI (P55 |
caae v ¥ 5 TIRE Fermav =<+ D sTINE |
—zaae TS P A ZTnE sTaae T ¥ Y5—5TTRe |
(o v] B—ggmy [Pz Tisav s L VO]
ST _Wuw T bv.v._
€ — sTaav o —AL_T_agi¢ STINS
za | |
P] i
82 o sz s & A2 vsaT @ (9!
o€ 90s X3
..vzmnvhn| »NID- TE \»A\wﬂ Ugl (9]
nuO._ NUU._
€ z € = Py W.\}mv T W (v)
€z =< €oe SS
NI INI—F ﬂﬂ@(w winsao W (91
zn TN
AT
=3
™

sl (T

[e’T]




®dy teTTd

TT 3F© M.QDI&_

€ eoenssI
: g enssI
DHIA
€0T096 | T enesI
TOEAAL YyalIe ated peastml
LZLOS6 | O ®nseT
S/¥ MTuoxadald eled jsued opp
tz 1)
fo:elaIws‘[o:TE)INS
fe’c)
(o:eluava‘lo: TelaVwa
IYTOS9TIOAVL IYTOS9TILOAVL
e ® e o
Tava T 95z THEINS €dvd TE AER T
F————— M- o9 M=
STIVAd €E vZ S TIWS TeLwd €€ vZ TEIWS
EERATEET A M—=—s5T575] BB T
vPTIvVA VE €2 VvLIIWS OExLvd VvE Pz ——oerns
s —=® D=7 =%
€ETIvd 9€ TZ €TINS 6ZLVYd S€E MG TR TF7
o7 ® D55 Feeros %
ZTLvd LE 0Z ZTLIWS BZLVA Z€ oz —<eins
b= Hb——575:5 BRAR R T
TTIvd BE 6T TLIKS Zzivd 8¢ T —7ens
e} ST oo ®
oTIvd Ov ZT OTIWS SZLvYd OV A AT
e T — ——"S
sLwd TV ST 61INs SZIvd 1V [ PsT——<=ws
= ® D575 BT a4 =551
sxvd v ST 8INS YzLvd €V ST  vEZIRS
=g ® O35 e} [
odva €v T OWIWS zdvd EV vT ZHAIRS
F—————® ] g% > —————
ZINd  ve €T LIWS EZLYA vV €T ECIWS
e =o® g e WA AR A D
sxwd &V (3 SIWS ZZLVYd GV ZT CZIWS
e O F=—sg5—75%1 D=
SLVYa LV oT SINS TzIvd v 0T TZIWS
e fO——<57= ooz D5
TIva 8v [3 TIWS OCZIvd 8V G OC IWS
Fesga—a® HO——375] == ®1 =555
€ELvVd 67 G €INS 61TLVAd 6V G 6 LTINS
oo D5 N R AT TR A D =
zawd TS E) ZIWS 8TLvd 1S < v S B8 TINS -
e e oo =¥ iD=
TIvd €S S TIWS ZiIvd €S [5 ZTIRS
—.,v.n.m T bvu _.v.n.w T >vu
A A
Gczwa vs KL T 9 ¢ OINS stxwa ve 2L T 9f ¢ STIWS
— | | |
mUO._ muU._
i X3 9 8e . GunozeT W (V)
9Ds o€ 90s °Y3 amaio W (9]
yNID—F YNAP—TZ anac @ [9)
NUQ_ NOU._
€€ €% =<1 9]
€oz =S €Dz ==
TNETTY R Saac @ (9]
vn €n




-.”..wu.|ﬂmv

.HH 20 Vv -.mum o .mu 1T TFAa € o:nhH , ) T B
’ z ensarx
TOIJIUoD IWS
€0T096 | T =nseI
TOEEAL yY3I® IrTed p=a38Tml
LZ2L0S6 | 0 ®onsesI
ouvda’ (o:cslxva
S/Y MFuoxadSTH eiwd dsuea app
yO} Jl Ll
» 0ZzZZHOVWW
(21 B53g5a 75 Jcvo/T  Tvos CE) Timoav W [6)
tel B3yo3 55 ]°?0/I Ovo/I——Fg cisoav ™ [2)
(2] B5gs <35 vo/T  6€0/I—gg
8ESVL (61 B=gs $5PYo /T 8sE€o/If—
to‘t]l Bysysy 5% z aNOVST tsl sudadad g5 [FYo/T ceos ER GunozeT W (€]
ADNVSH qa .7 ts) Bgam =5 [gvo/T 9e0/ =< T=azs W 6]
EYe)
sEsSvL viva sv [°€0/T s6zo/I—%y oW [9)
ts) B5555 73— veo/T  szo/I—F5% @ to1l
ET
to’Tl B5ygyow T=y° oY ZgEaw sy [F£0/T  cZOsTTog
zT
Awba s) B5555 v [€€0/I 9Z0/I—5¢ Tmoana @ [oT]
(2] Boymss s5—teo/T  szo/ - o=azs ® (2]
8ESVL TI 3 €eo/x vZo/ I 5€
ot
torT) Wy ° aov zo/1 rto/
N €Lva €€ |- 0 ez ozadw
5n SIva Z€ [FT0/T sSTos/I—cF szuav
eEsvL siva i€ zZo/T  STO/I %%
T Ziva OcF zo/1I vios =3 a5c W (2]
S
[t Bggy 59° — anz INT e |10 T €TO/I—%7 Gana W (9]
d = 5E 10/  zIO/If—%% sxax® (9]
on
oxvd bt To/T so/I— ﬂnwmwnﬁu
TIvd €% To/T vo/ I3 -
Tiva BT o/t €0/ I—¢ TinT W (6]
5 8o/ zo/ % TwaSs B (6]
ouva ot |L°7T To/I—= cTHav
= 2o/t oo/ 1 z r¥7eaT3
z-cLo0o0Tsa
TT NS TLI5T LT ———M [2‘9°T]
vS LESHA
s sNvIoI5 9 IS Suag W (922
T sNeIsIg € oz sg il (9T}
— — R sa
eTSNOTYI MK ca zI—7 =55 W (s’
sT ENS €I, SI/EXT Y5 ST W (21
— o
$ISNS ZIf—¢ vI/zNT 33 zaav
TSNy _TICT TI/TNT 5T SEav
ovul| woos
— oI/ oMt T 515
n sn

[z:teluav




8XZTE WoOuA

TTN

{fo:slxvwa

8XZTE HWoua

otTn

TT 30 ¢ 1ebeyg ®ody 1etTta € enesI
' Zz eonsear
BNOUd uoTsTaASY puw dar
E0TO96 T enesTI
TOEAAIL UY3I® IXTwed pPa@asTMlL
LTLOS6 | O @nsal
S/Y MfTuoxadSTHE eviwvd dsuwd app
HWodda uoflsTfasy Wo¥d azI
[eY-F AL FA NVEZTSTS YVYEZTISZS
I Tv Ow
v cxva § cxva TT rava zT
BTz =10 =
- sxrva § sxrva o sxrva >
(vl qd aao > A4 <
Taao 2 T sava § sxva 8 sLva 8
IreT yam had 1%«
vava J vIva viva
el o N ={%v
exva J exva €xva
arse 0¥ —{ov
zava J zava zIva
| NaAm o553 —{0v —lo~
Tava [ Tava TIvYa
bl G = 1°¢ =1°v
vl= oxva oxva T T oxva T -
NED——= NEp—=
ZTn
8T suav CR3 p—
1e ‘T saav te 4T suav
o ST oY 5T
vaavw vyav
vt cuav vT P
€T zuav 3 p—

arayd

saIAAT .

[z:eTluav

={elale)

(vl

vl

{v]




IT 3°© m‘.OUIL ody 1eTT4

Tox3uoDd 3SuUASYIA

€
z

€E0OTO96 T eneex
TOERAL y3lI® xfwd palastTml p

LEZLOSE6 esnesx
S/4¥ MTuoxadeTdH eiled jisued opp
0e7Z 24 ¢
OZZHOWYW
5 LvOo/I TvOo/ I So
) ovo/I ovo/I——¢g
Y SvOo/I 6€£0/ 1] 85
v5 P70/ I eco/ 7S svason M [2)
€5 —[EYO/T LEO/ 55 Tvason W (6]
zs jgvos/T 9E€E0/ I g
Y3 s€o/T 6Zz0/ 1 Te
[t} Wz555a 75 JPEO/T  szoO/I—5,
8ESVL ==
o% [EEO/I LZO/TIGE Sagvac ™ [z}
Z o —
[o‘v 1] e =57 . s JZE0/T 9EOo/I—5¢ (Z=am) Seaa @ vzl
- T —
d s vo JLEO/I  sZO/I[— ¢ Zaaa W [6°¢)
vItn —
e3—lo€0/T  vZoO/I—5¢ S5va
sesvL tel B5pEc Tel€Zo/T  LTO/I5F Souse® (v 1]
(el Bgoaes Te [€go/T 9to/I—zF Sang A [v)
€T &
[tl *sod T T g TE [tEo/T  STO/I%F \AE,HI [v]
z1
d s oE—lozos/T  vio/I—C% Eﬁﬂol [el
vIn ~
ez [fT0/T €10/ zZ vsaT W (2]
gE—BTO/T ZTO/ TE So< 8 €]
B8ESVL
I roT7e] T TOo/T so/ 7z Tsosa M6 2]
oT
[ S -.|"NM~N||IJOG L g te‘c] Wggy i To/x vo/1—3 Tisg ¥ (T)
6 hm—
d s (e'v't] Bmoow =T —J60/I €0/ = BEE
vTn o ~
[v] lﬁumzm D> T |80/ zo/I— *soa
le’r) Bgggmw T J¢o/T T0/ 3 Sinsao® (2]
(o‘v’t)] W o/ co/ #i(o'v‘T]
P sa € |° 1 = sva
S &
[o’v’T] W55 5% h ¢ vS TReouw ™ (v 1]
I v I
A k4 o1 h -1
vIn
€ oz TaTon W [6]
z A3 SaTon ™ ()
SI/ENTI 5o
yI/za1 13 Se Wl (v°T)
TI/THT 5T “Srau @ [v]
0T/0NT B (e6'L'Y)
. ST LY
€TI0

C




MY -

ﬂ;;:n.um;nﬁnmuznz

TIT F© 2L .000&_ oda 1eTTd £ eneeIr
. z SnseT
O aAa=2ux=:SyYld
€0T096 | T ®nssI zHno=
TOoEAAL Y33® XIFTwed PaISTML qoo,umlk__ 3
LZLO0S6 | 0O enesI -
ZL T s (U=
8n
S/Y MFuoxadesTd wiwd Ysued opp stn
vooﬂ A
B— p
te) Bgrxss v T ZEsaa W o'V 1]
s8n
te) W15
TAsAEA YOOTSMV L
(6) Bs—coTog —
Sidoiva s sorgorwa ™ (™!
8n
c€osze
Zd——5»
[e) B—5R555 s NS 5%
te] Bo5Rs5S sz o0
le] B—oxsy o P LA T q Bis o
d
tel M55 Te o sy 5T 6 S 6‘'9‘v]
= fl (v)
te) B—5eas Y3 L axa— 6TT ovo
(el Moo X3 X 22X vT S®
ST ST 69
H(v)
[e) B—o53 3 £ ax 5% € oLdod
STT
el B—553 13 &3 2x. = -
fel B—o5as FY- S5t 8TT ovaion ® (2]
el BT55GE TE 1AL rTASEN——3F
te) B—55aT 7E TQB LS =%
tel Brohas T asvg—gg
E .
saam—= *aua @ (6791
T—aaTod TS 5
HQI'QH.HH.H os S
p3EA 0D arg—5z
X ATRA T0av—
27 JAEIXKI  ITHoav—¢
.
Pa¥ sa INnv/3daX z
sTn = T
AT s doot
[ Tenav ~G aw!
E | C euav y{e (334
vou wo9s o [ezaav IVG
|_E ZAAV ie
THAV LYd
["Szuawv VG nT
[ seuav G ag
AV [ vzuav ~a |
ZAaAaV 3 ) va
[ Ezuav ~va |
[TzHav NG
(v) Bosysg L ogaay s
A Tva ]
[v] .O_H.ZH [ eiudv NG
UAV N
(o1 B [ otsav ¥a |
HAY i)
| praav NG
, [ etua va_|
te o) Bioysg AT 6 otiva |
. —— _A G
[6°91 .mHI‘r | Stua o NG
6HAaV NIl
[6°9] .IINQNN |uav o NG
aae=s Zuav S NG
LT o¥qy b NG
[T ~a_|
[_cod vaav = LVQ
L % €Hav e Va
\V/ ZHaN o [FAZS
™ le’€]




TT Fo g:ebwd ody :eTTF4a € ensex e ——— ———— e
' z onssx
pug 3uox poTweu
= Touy 3SuIsU3ld €0T096 | T ®nsex
TOoEAAT YaI®e axted pLaasTML _
LZLOS6 O snessIi N
s/¥ XtuoxaxsTH edled dxsued app 0S9ZEd AW suswets :exw mxoljowdes AMNG'T
d6€E NOOT
—1 il
€€09LS —J ]
eTH €0
e e aee —onaso W (21
3
LTa
oT z hd Tonsio® (4]
Tz
H6E NOOT
eed —
€EO9LS — 1
9T zo
zZT 5 ¢ Hece oaou W (4]
sTa
€T v @ “oroa @ (2]
Tz
€€091S
ST z —STar W (2]
aADz6EBAA ST T ot @ (2]
TL —
Gador 5t | AN¥D aN¥D T sawo T
% a3a agA 3
=5 T=A aaa (55 LOTTAYWH
=z ==a saa [ 7
aFmA amA =
vz wma  mma 8 Le¥a sdTTIU DD | ©
se ama — L AMG * €=DAA —DPH| °F
®T oMT (Y3 A °
cexd aga ° Wt —DhDh
s Lpip [ =
L5 1on v v
et | ¥ qEH [Foy Tosowa oot vT
AMS " T=DaA _ et +“m N 5 shoa  ans——e—i DD T
Ixu +XI oauor o
X4 €T I.Y.iﬂ. zT
gz | OXT -Xa 00T TT
zT N v Ih6- AS .lv_iv_.
ANOT eTTEPNT -4 T
otH-zd =1 sao +xu |3 vo = =
8D A za rly.ﬂv.
_ao 430/NO—g AW
€ n/n € \V/
+ao % ta
. d —= ST SMT sdT ST ozn
Y zzxa Ty oza 6T cnoana W [v)
% § qT
v
€Ty
_ ot Bca ® * - - —Saa ™ (2]
i 3 b _ qo0T
1 — Toaa® 4]
1>— gvotTas zT™
| z ) «T uzBT
) 5 I Tt | —> [ vT ANOT . BN
| au "“ HH%-O.HQ.H
zT
1= 90 T uZBeT
) S— 3 5T b— o
_, v _ AMS - T=DdA 9 oot ted
u
_1\ € _ hJ_Od 5 | 6| ¢ hz_": 2T _uss
1= 5 — *x |5 i} Uﬂcﬂﬂﬂl‘ £e)
1D— 2 s 6x
- _ T ! T 8T uU9sS
SISSVHD R zx H ToHG el
€x - ex ]




TT 3© 6 .UDI&_ edy (12TT4a € enssy
. z enssT
T 33IsuxsSyUld
€0TO096 T enssI
TOoEEdAL yazI®e Ifwed pelstTml
LZLOSE 0O @nsesIx
S/¥ MTuoxadxsTd elewd Ysuwvda opp
ceaao W (2]
Tasax @ (2]
€0sZ8
NunlON
tot] B—xE55 vZ NSTD R
tot) B0sss S At
tot) B—5753 Y Ia =t _ . see)
6 EE &)
tot) Br3757 o e sa 5T — .o
6TT D
tot) B—55ms ST a1-04 ax T1 oo aa ..
€9 _ s9 SI€9O0IVH
lot) Bsimmx Zz [uhET oxXu—<y 2igozve
[ I I3saY]
LS 69
SLYy ST
fotl B 2 axdl g5 padd e TIsoa @ (v]
-Tad €€ 21 [elceoi=:
totl B35 zc £ ox. 3 STT
loT] B az Tz T PIHDA wan 1T ﬂ<0d03|. {91
-TIax 9¢€ — NI/LINT
SZT
tot) W05z vE ax LASAN—FF
fot] T.HEQ.H. A TQB IS5 T
tot) B3u5T ST —HaT aava—¢g - see
xzaad
Aagay TT
T@aIoa s M
Ty eI os = ca
stcis{ojel arTT L €dva
vy 8€ za
JIXA jpdel- o 9 zava
[>% 4 v Tag
M Stcies SN LT 3 S Tawd
oa
VK oa Inv/aa = v ouva
3T o€ o€ Lva an
Teuav 5] LEY 6T < NG
s  oenav €y ez FEARTE szda
m«..m“ H09S tza zaav n« wm 3 ~
X —— yay - 4 g
q |_cz¥av il se 2 \ MT
SzHAN TV re 3 NG
[ szHav sEw €e 3 NG aa
=T vev (33 —
PZAUAN p L
[eeuax v b33 2 NG veu
v i e o
Tzua t ~d |
tv) Bg5Es3 [ozsas zv et o
L “_.|I||I | _eTuayV v LT =G
v TINI [ 6THaY v T tava
1 . Hav LTV ST ~a ]
ts TAI0OH -5Taae ™ T S
eTaa ™ €T T
o viv zT o
(201 I [Cetaay eTv TT ~a |
L9 LSVYId T ruay .n“ ot OTLVQ
(e’ u.l HAV Tt [3 G
L’ Sav HaGv ﬂt M NG
== 6Mav va |
teo)1 B Favay eHAV M hid Le
—— L¥av - S 6 N
LNz SHaY v M [: VG
SHAV 0 v y: NG
[_ad yHav o b m NG
ozy % €uav 0 - NG
\V THaV o v hd 3 Giva
te’'z) PRIV SEIEE SRR T RS2 RS zzn [z el
s . :
ﬂno.nuﬂm [z:tTelaav ﬂ ﬂ nounuvﬁu&\no“.ﬂnuﬂwz
; TIuo tvl
 (v]

TIALS




TT J© OoT:ebwa ody 12TTFa € eonssl
' z @enssy
pug uoxg HorTwuy JII2uxeylrx €O0TO096 I onmsI
TOEAAL Y3I® XTed pa33IstTmal
tzL0S6 | 0 ensex
0S9ZEH MAW SUSWSTS :axw sIxo3toweded ANG T
S/¥ JFuoaadsSTH wiwvd dsued a2pp
db6€E NOOT
e
€€osrs —r |gd oto
G G] hd 6 “TNSTo W (6]
PR
oT z TTnsso W (6]
vL
de6€ NOOT
1
€E09LS —
9¢ed 6D
zT S J6 € |.H>U~n. [6]
sexd
€T v TTaoa W [6)
v
€£€09LS
ST z —STar @ (6]
ADE6EBAA 5T T TTawaz @ [s)
v
fad6r ot | ON¥D aN¥® ooawor
T i LOTTAVKK
=z TIA gaa 53
=z ] FaA FaA |5 z
sEA aAIA e
ve 8 LEMA B8dTTTYU |Yi¥
aEA aIAA ot
Se z AMS " €=DdA Pt
*T OMT oz | ¥8a @IA I3 DY) ©
c€vy FIA [ N
Lz |°N I
=T -uu aan [z, ToS9ma vt
AMS * T=Dda st | v TXLIST NI S| T
- 4 Tagor
=1 IXY +X3 =5 SH[ T
5] oxx -xu |57 NooT | a6 - D] T
ANOT evIPNT + sao +x4 [ 2TO Y| €
sTo va _ao aI0/ N =
€ nszn ca
+aot—
o vzn
pYAn sen Thoana W [v]
I
-3 4 #l (6]
oT &oa —Ta=
" HooT
P—s .Imum —To= [s)
€voTaS
— aT WZ8T
5 IT | —> [ vt g8 (6]
ESt
P—z zT BT WZBT
— G 33 — 1% (6]
| v ANS * T=DdaA +TIaL
€ _ aNoT 9 | 6 [¢€ sT MO9S
z iI 7 *T |5 — o MR
i SID - T uW9g
SISSVYHD — 2L H TTaadg °©)




.M,m; 30 Hﬂnovl&— ody 1eTT4d enswI
) ensex
sxojyroewedwo HufrTdnoosqa
€0TO96 enseTx
TOEAAL UYaI® IFed peasTmL
LZTLOSE sSnssIx
S/¥ MiuoxadsTd eliIwa qsued opp
dNZZ — — _
HmU|H. IM. Jﬁ
AE T E+
dINZZ — — —
thlﬁ gw g‘
ATT+
JdNEE dANEE
€0 T3 zLo g

—|—

ANZZ
TLDO

+——+

aNeze
oLO

—i—+

dANZZ
69D

IP———4F——4'

dANZZ
890

+—I—
+—i—s
+———+
+———t
+——+
t+——
+——
—i—+

——

dANZZ
SSO

——

dANZZ
vYSsO

it

ANZZ
€SO

——1

ANZZ
ZsO

——f—¢
|
——f—¢
—I—s
1
+—i—
¢
+—i

ih———ik——dv

dNZZ
6SO

——
—i—
!F———%F——ﬂ'

dANZZ
EPO

+———
+——1
+——|—




Dato: 95.10.20

TPE301 SMICONT-Tilstandsdiagram

KAN
— = +
PAS * DS PT
i
PAS
> T+M*RDY
RDY *T *M*READ RDY *T*M*READ

WEITE
READ —

RDY *DS

ACK=DS ll

PAS +DS




Dato: 95.10.20

TPE301 SMICONT-Tilstandsdiagram

KAN
PAS * DS
RDY*T*M*READ RDY *T*M*READ

ACK=DS ll

PAS +DS




Jan 3 12:00 1996 tpe200.abl Page 1

"control PAL for 4 channel ethernet submodule
" kan 26/5-1994

module tpe200;

"channel 2 and 3 removed.kan 21/8-1995
"Changed kan 3/11-1995

declarations;
"#######################################################################

"#######################################################################

tpe200 device 'mach220a'; "speed 15 ns
x, z, ¢ = .X. .2., .C.;

"############################{######g###################################
descripti
"#######################################################################

clk pin 15 :"clock input pin, 33 Mhz.

!res pin 12 ;"reset input pin.

"###################################################################0###
signals used for arbitrati
"#######################################################################

req pin 5 istype'reg_d,buffer’';"bus request output to SMI
busy pin 4 istype’'reg_ “t,buffer':"busy output to SMI

tbgin pin 6 ; "bus grant input from SMI
bgout pin 47 istype'com,invert';"bus grant output to next module

tpasi pin 2 "physical address strobe.
"input signal from
”#######################################################################
Signals to/from ethernet controllers used for arbitrati

"#######################################################################
"controller O

holdO pin 17 :;"hold request signal
holda0 pin 57 istype'reg_d,buffer’';"hold acknowledge

"controller 1

holdl pin 20 ;"hold request signal
holdal pin 56 istype'reg_d,buffer':"hold acknowledge

odsmia pin 3 istype'reg_t.invert';"output disable address from SMI

rdys pin 16 ;"ready input signal from SMISCU. zero during buffered

"#######################################################################
ed for arbitratio

"######################3################################################
"state variables used in state machine close to SMI

n0 node istype'reg_d,buffer’ :”also used to latch bgin low -> Z

nl node istype'reg_| ~d,buffer’ : "also used to latch bgin low ~> y

n2 node istype'reg_. ~d,buffer’

4 node istype'com,buffer’';"bgin low when n0 set

b4 node istype'com,buffer’';"bgin low when nl set

gah node istype'reg_d.buffer’';"go ahead signal to state machines

"close to controllers

"state variables used in state machines close to controllers

nOa node istype'reg_d,buffer’':"state variable for controller 0
nOb node istype'reg_ ~d,buffer’';"state variable for controller O
t node istype'reg_t,buffer’;"time out signal for holda

“#######################################################################

finition of states
"#######################################################################
"states used in state machine close to SMI

s0 = "b000;"idle state

sl = "bl00;"request from ethernet; wait for bgin

82 = *“b010;"wait for bgin deactivated

83 = “bOOl."access requested from other submodule; generate bgout
"input to state machine:

ina [bgin, req.q. gah.q, y. Z}:

"states used in state machines close to controllers

t0 = "b00:" idle state:; controller O has priority
tl = “b01:" in cycle: controller 0
t2 = “b10;" idle state:; controller 1 has priority
t3 = “bll:;" in cycle: controller 1

"input to state machine:
inO [hold0O, holdl, gah.q]:

"##########################g############################################
reset equation
"#######################################################################

equations;
req.c = clk:
busy.c = clk:
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req.ar = res;
busy.ar = res;
holda0l.c = clk:
holdal.c = clk;
holda0.ar = res;
holdal.ar = res;
n0.c = clk;
nl.c = clk;
n2.c = clk:
nO0.ar = res;
nl.ar = res;
n2.ar = res;
gah.c = clk:
nOa.c = clk:
nOb.c = clk:
gah.ar = res;
nOa.ar = res;
nOb.ar = res;
t.c = clk:
t.ar = res;

"#######################################################################
quations for latched variabl
"#######################################################################

y = tbgin & nl.q # y & nl.q:

Z = !'bgin & n0.q # Z & n0.q;

tbgout = bgin & nO.q & !Z;"Generate bgout in state s3 until !bgin

"#######################################################################
State machine close to

"#######################################################################
state_diagram [n2, nl, n0};

state s0:

"idle state

" bgin, req.q, gah.q, y, 2Z

case(ina == [ O, 0, x, x, x]): s80;: "wait for something
(ina == [ x, 1,- x, x, x]): s81l; "access from ethernet
(ina == [ 1, 0, x, x, x]): s3; "access from other module

i s

endcase;

state sl:
"access from ethernet module. wait for gah

gah.d = bgin & !pasi & rdys;

busy.t = !busy.q & gah.q:

odsmia.t = !odsmia.q & gah.q; "disable address from SMI

" bgin, req.q, gah.q, y, 2

case(ina == [ x, x, o, x, x)): s81; "wait for gah
(ina == [ x, x, 1, x, x]): 82;

endcase;

state s2:
"access from ethernet module. wait for y ( !bgin )

" bgin, req.q, gah.q, y, Z
case(ina == [ x, x, x, 0, x}): s2; "wait for y
(ina == [ x, x, x, 1, x]): s0; "

endcase;

state s3:
"access from other submodule to BAIO. wait for Z ( !bgin )
"generate bgout until Z ( !bgin). see equations.

" bgin, req.q, gah.q, y, Z

case(ina == [ x, x, x, x, 0]): s3; "wait for Z
(ina == [ x, x, x, x, 1]): s0O; "
endcase:

"#######################################################################
te machine for controller 0

"#######################################################################

state_diagram [nOb, nOal:

state tO:

“idle state. controller 0 has priority

req.d = hold0 # holdl:

t.t = t.q & (hold0 # holdl)& gah.q;"clear timer.
holda0.d = holdO & gah.g;"set hold_acknowledge O
holdal.d = thold0 & holdl & gah.q:"set hold acknowledge 1
" hO hl ga -

case(1in0 , x, 0]): t0:"idle controller 0 has priority

== [x
(in0 == [1, x, 1]): tl;"in cycle controller 0
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(in0 == [0, 1, 1]): t3:"in cycle controller 1
endcase;
state tl:
"in cycle. Controller 0. Wait for tholdO:
holda0.d = hold0 & !t.q: "hold hold_acknowledge until t
busy.t = busy.q & !holdO; "clear busy after holdO
e
odsmia.t = odsmia.q & !'hold0: "enable address from SMI after hold0
" hO hl ga
case(in0 {1, x, x}): tl:;"in cycle controller 0. Wait for tholdO
(in0 [0, x, x]): t2:
endcase:;
state t2:
"idle state. controller 1 has priority
reqg.d = hold0 # holdl;
t.t = t.q & (hold0 # holdl)& gah.q;"clear timer.
holda0.d = hold0 & !holdl & gah.q:;"set hold acknowledge O
holdal.d = holdl & gah.q:"set hold_acknowledge 1
" hO hl ga
case(in0 == [x, x, 0]) 2;"idle controller O has priority
(in0 == [x, 1, 1]): t3:;"in cycle controller 1
(in0 == [1, O, 1]): tl;"in cycle controller 0
endcase;
state t3:
"in cycle. Controller 1. Wait for tholdl:
holdal.d = holdl & tt.q; "hold hold_acknowledge until t
busy.t = busy.q & tholdl: "clear busy after holdl
odsmia.t = odsmia.q & 'holdl; "enable address from SMI after holdO
" hO hl ga
case(in0 == [x, 1, x]): t3:"in cycle controller 1. Wait for !holdl
(in0 == [x, 0, x]): tO:
endcase:
"#######################################################################
inition of pins for address and data
”#######################################################################
declarations;
"Input signals from ethernet controllers
tads pin 13 ;"address strobe from ethernet controllers
treade pin 10 ;"read signal from ethernet controllers
tblast pin 7 :"last data transfer in cycle
"Output signals to ethernet controllers.
brdy pin 37 istype'reg_d.,invert';"burst ready signal
"Output signals to module
oeareg pin 39 istype'com, invert';"output enable address register
lesa pin 22 istype'com,buffer';"open address latch. slave address
oewd pin 33 istype'com,invert';"output enable write data to SMI
oerd pin 23 istype'com,buffer';"output enable read data from SMI @—
1rd pin 21 istype'com,buffer';"open latch read data
clkwd pin 32 istype'com,buffer';"clock write data
"Input signals from SMI
tasack pin 26 ;"address acknowledge to synchronous part
tac pin 49 ;"address complete to asynchronous part. polarity 951018
tacki pin 54 ;"data handshake signal to asynchronous part
tdsi pin 9 ;"data strobe input from SMI. to generate oewd
"output signals to SMI
paso pin 36 istype'reg_t . buffer':;"Physical address strobe
-—ds pin 14 istype'com,buffer' ;"data handshake signal
write pin 38 istype'com,invert' ;"read/write signal to SMI
"Input signals from SMISCU
enrd pin 11 ;"output enable data to SMI. enrd & dsi added to oewd
enwd pin 25 ;"output enable data from SMI. enwd added to ocerd
lwd pin 24 ;"latch data from SMI. added to 1lrd.
"Nodes in synchronous part
dro node istype'reg t,buffer’';"handshake signal to async. part
enr node istype ' reg_: ~“d,buffer';:"enable signal to async. read part
enw node istype’'reg_\ “d,buffer';"enable signal to async. write part
asacks node istype'reg_d,buffer’';"synchronized asack from SMI
fini node istype'reg_d,buffer’';"synchronized end signal to state machine
cycle node istype’'reg_d,buffer’';"cycle in progress
n3 node istype'reg_d,buffer’ '"state variable
n4 node istype'reg_ ~d,buffer';"state variable
ackdl node istype'com,buffer';"state variable
ackd2 node istype'com,buffer’';"state variable
ackd3 node istype'com,buffer';"state variable
ack node istype’com,buffer';"state variable
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"#######################################################################

in asynchronous

"#######################################################################

"state variables for read cycles

vl node istype’'com,buffer’;
y2 node istype'com,buffer’:;
¥3 node istype'com,buffer’':
v4 node istype'com,buffer’;
y5S node istype'com,buffer':
y6 node istype'com,buffer’:
finale node istype'com,buffer'; "blast # !enr.q latched by ds
"latch open when ds = 1.
tom node istype'com,buffer';

"state variables for write cycles

ul node istype'com,buffer’;
u2 node istype'com,buffer’;
u3 node igstype'com,buffer':
u4 node istype'com,buffer’:
ub node istype'com,buffer':
ué node istype'com,buffer’:
dri node istype'com,buffer’';

“pefinition af states used in synchronous part

st0 = "b00;"idle state
stl = "b01;"address phase
st2 = “"bll;"data phase
st3 = “b10;"end data

phase. wait for posted write

"#######################################################################

equation

ock
"#######################################################################

equations;
paso.c = clk:

paso.ar = res;

dro.c = clk;
enr.c = clk;
enw.c = clk;
dro.ar = res:
enr.ar = res;
enw.ar = res:;

odsmia.c = clk;
odsmia.ar = res:

asacks.c= clk;
fini.c = clk:

asacks.ar = res;
fini.ar = res;

brdy.c = clk;
brdy.ar = res:

cycle.c = clk:
n3.c = clk:
nd.c = clk:
cycle.ar = res;
n3.ar = res;
n4.ar = res:
write.oe = cycle.q:

asacks.d = asack:;

cycle.d = !res & (!cycle.

state_diagram [n4, n3]:

state stO:

q & ads # cycle.q & (!brdy.q # !blast)):

"idle state. Wait for cycle.

paso.t = !paso.q & cycle.q

& lasacks.q:

loeareg = cycle.q & !asacks.q:

lesa = cycle.q:

twrite = !reade & cycle.

q:

dro.t = cycle.q & tasacks.q & ( reade & dro.q # !reade & !dro.q):

"read cycles start with
"write cycles start with

case([cycle.q,asacks.q]
([cycle.q,asacks.q]
([cycle.q,asacks.q]
endcase;

state stl:
"address phase. Wait for

loeareg = !asacks.q:

twrite = !reade & cycle.
enr.d = reade & asacks.
enw.d = !reade & asacks.

dro = O;
dro =

]): st0; "wait
]1): st0; "wait
]): stl; "start address phase

asacks

q:
q:;"enable asynchronous read
g:"enable asynchronous write
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"wait for asacks
"start data phase

Jan 3 12:00 1996 tpe200.
case(asacks.q == 0): stl:

(asacks.q == 1): 8t2;
endcase;
state st2:
"data phase. Wait for last data
twrite = !reade & cycle.q # enw.q:
enr.d = enr.q & (!brdy.q #
enw.d = enw.q:;
brdy.d = !brdy.q & ( dro.q &

dro.t = brdy.q:

"dro.t

tenw.q & brdy.

case([brdy.q.blast]
([brdy.q.blast]

([brdy.q.blast]
endcase:

state st3:
"end data

fini.d

!write

enw.d

pas

case(fini.q
ni.q

o.t

(fi

endcase:

"#######################################################################
lter on
"#######################################################################

#

[0.x] ):
[x,0] ):
[1.1] ):

t2;

st2;
st3;

tblast):"enable async.

read

"enable asynchronous write

tdri # !dro.q & dri):

q & !blast # enw.q & brdy.q:

"wait ready
"wait for blast
"last data

phase. Wait for posted write

enw.q & (!dro.q &

lenw.q &

enw.q:

'y4

&

enw.q & !fini.q:
paso.q & fini.q:

equations:

ackdl =
ackd2 =
ackd3 =

ack =

a

ackdl:;
ackd2;
acki&ackd3 # ack&ackd3 # ack&acki:

cki;

0):
1):

st3

st0;

'y

3 &

'y

dri #

2 &

"clear enw
"clear paso

; "wait

"end

dro.q & !dri)
1yl;

"#######################################################################
asynchronous par
"#########################################&#############################

"ac er erstattet af blast

Yt =
lres &
# tres &
# !res &
# tres &

y2 =

tres &
# 'res &
# !'res &
¥y3 =
lres &
# !res &
# !res &
Y4 =
tres &
# !res &
# !res &
Y5 =
tres &
# !res &
y6 =
lres &
# !res &
finale =
tom = ac:
ul =
!res &
# 'res &
# lres &
# ires &
uz2 =
tres &
# 'res &
# !lres &
uld =
tres &
# tres &
# tres &

ly2

ty2
ty2

y2
y2

y2

ty2
1y2

q):

tu2
tu2
tu2
tu2

u2
u2

uz2

1y6 & !y5 & 'y4 & !y3 &
1y6 & !y5 & y4 & 'y3 &
ty6 & !y5 & !y3 &
1y6 & !y5 & !y4 & !y3 &
1y6 & !'y5 & !y4 & !y3
1y6 & !y5 & !y4 & !y3 &
1y6 & !y5 & !y4 & !'y3 &
1y6 & !'y5 & !y4 &
1y6 & !'y5S & !y4 & y3
1y6 & !'y5 & !y4 & y3 &
ty6 & !'y5 & y3 &
1y6 & 'y5 & y4 &
1y6 & !y5 & y4 & !'y3 &
ty6é & !'y4 & 'y3 &
1y6 & y5 & !y4 & ty3
1y5 & v4 & 'y3 &
y6 & !y5 & 1y3 &
tds & finale
# ds & (blast # !enr.q)
# finale & (blast # !enr.
tub & !ub & !ud & !'u3d &
ub & !ud & !'u4 & !'u3d &
'uS & !ué & !u3 &
tubé & tud5 & tud & tuld &
tub & !'ub5 & !ud4 & !u3
fué & !ubS & !ud4 & !uld &
fub & !'ub5 & !ud & !u3d &
tub & !u5 & !u4 &
fué & tu5 & tud & u3
tub & !tu5 & !uéd & u3 &

tu2

[

[

R

tyl &
'yl &
tyl;

'yl &
'yl &
tyl;

'yl &
'yl &

'yl &
'yl &

enr.q
tack & !finale
tack & !finale
ack & !dro.q
ack & !dro.q
tack & !finale
tack & !finale
ack & dro.q
ack & dro.q
tack & finale
tfini.q:;
tack & finale
tfini.q:
enw.q
tack

tack & enw.q
envw.q:

tdro.q & enw.q
!dro.q & enw.q

"TO+Y1
"Y4+Y1l4
"Yl+Y14
"yl

"Y1l+Y12
"Y2+Y12
"Y2

"Y2+Y32
"Y3+Y32
"Y3

"Y3+Y34
"Y4+Y34
"Y4

"Y2+Y25
"Y5+Y25

"Y4+Y46
"Y6+Y46

"TO+U1
"U6+U16

Ul+U16
I’Ul

"Ul+U12
"U2+U12
"u2

"U2+U23
"U3+U23
"u3
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u4 =

fres & !u6 & !ub & u3 & !u2 & !ul & lack "U3+U34
# lres & !ub & !u5 & u4 & !u2 & !ul & tack & enw.q "U4+U34
# tres & !'ub & !u5 & u4 & !'u3 & !u2 & !ul & envw.q: U4
ub =
tres & lub & u4 & !u3 & !u2 & !ul & dro.q & enw.q "U4+U45
# 'res & tué & ub & !'u3 & !'u2 & tul & dro.q & enw.q "U5+U45
# lres & 1u6 & u5 & !u4 & !tu3 & !u2 & !lul; "U5
ué =
ires & u5 & !u4 & !u3 & !u2 & !tul & ack "uU5+U56
# tres & ub & !ud & !u3 & !u2 & tul & ack "U6+U56
# tres & u6 & !ub5 & tud & !'u3 & !u2 & !tul: "u6
ds = 1y6 & !y5 & !y4 & !y3 & !y2 & yl "Yl
# 1y6 & !y5 & !y4 & y3 & !y2 & !yl "Y3
# tu6 & !uS & !ud & !'u3 & u2 & !ul "u2
# tu6 & ub & !ud4 & !u3d & tu2 & ful; "u5
dri = y2 "yY2
# y3 "Y3
# y5 "Y5
# u4 & tu3 "U4+U45
# uS "U5+U45
# u6: "U6+U56

*latch (read) data from SMI in data register, DREG.

1rd = enr.q & (yl & !dro.q # y3 & dro.q) # 1lwd;

"output enable (read) data from DREG register to submodule

oerd = enr.q # enwd;

"clock write data from ethernet controllers to data register

clkwd = brdy.q & enw.q:

"output enable (write) data from DREG register to SMI

toewd = enw.q # dsi & enrd-

"#############################tggﬁ##g#ﬁgz###############################
o nt

"#######################################################################
declarations;

c0 node istype'reg_t.buffer’ :"least significant bit in counter
cl node istype ' reg_ "t.buffer':

c2 node istype'reg_ “t,buffer';

c3 node istype’'reg_t,buffer’:

c4 node istype'reg_t,buffer’;"most significant bit in counter
clu node istype'reg_d4,buffer’':"one clock each microsecond
do node istype'reg_t,buffer':"least significant bit in counter
d1l node istype'reg_t,buffer’;

d2 node istype'reg_ ~t,buffer’';

d3 node istype'reg_ “t,buffer';"most significant bit in counter
equations;

cO.c = clk;

cl.c = clk:

c2.c = clk:

c3.c = clk;

c4.c = clk;

clu.c = clk;

d0.c = clk;

dl.c = clk:

d2.c = clk;

d3.c = clk;

cO.ar = res;

cl.ar = res;

c2.ar = res:;

c3.ar = res;

c4.ar = res;

clu.ar = res:

d0.ar = res:;

dl.ar = res:;

d2.ar = res;

d3.ar = res:;

cO.t = tt.q # c0.q & t.q;

cl.t = c0.qg & !'t.q # cl.q & t.q;

c2.t = cl.g & c0.q & !t.q # c2.q & t.q;

c3.t = c2.q & c1.q & c0.q & !t.q # c3.q & t.q:

c4.t = ¢3.q & c2.q & cl.q & c0.q & tt.q # c4.q & t.q:

clu.d = c4.9 & c3.9 & c2.9q & cl.q & c0.q & !t.q;

do.t = clu.q & !'t.q # d0.q & t.q:

dl.t = d0.q & clu.q & !t.q # dl.q & t.q:

d2.t = dl.q & d0.q & clu.q & !'t.q # d2.q9 & t.q:

d3.t = d2.q & d1.q & d0.q & clu.q & !t.q # d3.9 & t.q:

t.t = d3.q & d2.q & dl.q & d0.q & !t.q:
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declarations:

HOLD = [holdl, hold0]:

STAT = [n2, nl, nO]:

STATO = [nOb, nOa]:

HOLDA = [holdal, holdaO]:

STS = [n4, n3]:

STR = [y6, y5. v4. ¥3. v2, yl]:
TO = “b000000;

Y1l = “b000001;

Y2 = “b000010;

Y3 = “b000100:;

Y4 = "b001000;

Y5 = "“b010000;

Y6 = "b100000;

STW = [u6, u5, u4, u3, u2, ull:
Ul = "b000001;

u2 = “b000010;

u3 = “b000100:;

U4 = “b001000;

us = “b010000;

us = “bh100000;

"Input signals from SMISCU
ﬂ SMI = [enrd,enwd, lwd]:

@include’'contstl.abl’';"test vectors for arbitration.
@include'contst2.abl’';"test vectors for SMI read cycles
@include'contst3.abl’';"test vectors for SMI write cycles

end tpe200:
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"controller for 4 port ethernet submodule for baio
"kan 31/5-1994

"changed to 2 channels.kan 28/7-1995

"test input pin removed

"mask register changed.

"interrupt pins removed for controller 2 and 3.
"interrupt register changed.

"channel atention and port removed for channel 2 and 3.
"gstate Y8 added between Y1 and Y2/Y5

"jump from Y1l to TO if !pas & T

module tpelOl;

declarations:

tpel01 device 'mach220a’;

x, z, ¢ = .X., .2., .C.;
CRARHHBRBRGRRSBRBHBRBR BB RRGRRARRBRRRIRRBHRGRRSR AR RSB RG BRI R RA R SRA R A
"##########################;;#;##########################################

"input signals from SMI

tpas pin 17 ;"physical address strobe from vsb
read pin 51 ;"read signal from vsb. Latched with address
tds pin 20 ;"data strobe from vsb
ad27 pin 46 ;"address bit 27
ad26 pin 26 ;"address bit 26
ad25 pin 25 ;"address bit 25
1ido pin 9 ;"ID from SMI connector
tidl pin 7 :"ID from SMI connector

"There is an access to the submodule when

"id(1:0) ad(27:25)

" 01 100 submodule 1. Base address 0x0800 0000

" 10 101 submodule 2. Base address 0x0a00 0000

" 11 110 submodule 3. Base address 0x0c00 0000
adlo pin 3 ;"address bit 10

ad9 pin 2 ;"address bit 9

ads8 pin 16 ;"address bit 8

ad’7 pin 49 ;"address bit 7. these bits ared decoded to give

;"these bits are decoded to give various
:"chip select.
"input signals from submodule.

T pin 43 :"input signal from delay line.
"the delay line is driven by the output signa
"t from this PAL.

clk pin 15 ;"clock input pin connected to 30 MHz
tresi pin 54 ;"reset input
t pin 28 ;"output signal to delay line:

"########################################################################
put signals from ethernet controll
”########################################################################

int0O pin 50 "interrupt from controller O
intl pin 5 :"interrupt from controller 1
!pchkO pin 44 ;"parity error from controller O
!pchkl pin 4 :"parity error from controller O

"########################################################################
"########################################################################

y8 node :"state variable

y7 node "state variable

Y6 node ;"state variable

y5 node ;"state variable

v4 node ;"state variable

y3 node ;"state variable

y2 node ;:"state variable

yl node ;:"state variable

cm node ;:"match signal. access to submodule
rdyi node istype'reg_t.buffer':"internal ready signal
rdys pin 21 istype'reg t, buffer ;"rdy synchronized
reqi node istype’ comTbuffer’

led pin istype'reg_ t,invert':

n2 node istype'reg_d,buffer’';

nl node istype'reg_ ~d,buffer’':

n0 node istype'reg_ ~d,buffer’';

"the state variables defines the following states:

"TO = !y8&!y7&!Yy6&!YS&iy4a!y3&iy2&!y]l:
"Yl = !y8&!y7&!y6&!yS&iy4&!y3&tly2& Y1 address handshake
"Yl18= y8&!y7&!yb6&!y5S5&!ly4&!y3&ly2& vl
"Y8 = yB8&!y7&!y6&!y5&!y4&!y3&ly2&!iyl:
"y82= y8&!y7&!yb6&!y5&!y4&!y3& y2&!iyl:
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"Y2 = 1yB&l!y7&!y6&!yS&!y4&ty3& y2&!iyl:
"Y23= 1yB8&!y7&!y6&!YyS5S&!y4& y3& y2&!yl:
"Y3 = 1y8&!y7&!yb6&!yS&!ly4s& y3&ly2&!yl:
"Y34= 1yB8&!y7&!Yy6&!Yy5& y4& y3&!y2&iyl;
"Y4 = 1yB8&!y7&!y6&!Yy5& y4&!ly3&ly2&tiyl:
"y85= y8&ly7&!y6& y5&!y4&!y3&!y2&iyl:
"Y5 = 1yB&ly7&!y6& yS&ly4&!y3&ly2&lyl:
"Y56= 1yB&!y7& yb6& yS5&!yd&!y3&ly2&!lyl:
"Y6 = 1yB&ly7& yb&!yS&lyd&!ly3&ly2&!lyl:
"Yl7= 1y8& y7& yb6&!y5S5&!y4&!y3&!ly2& yl:
"Y7 = 1y8& y7&!y6&!y5&!y4& y3& y2&!yl:
resn node istype'reg_t,buffer’
inten node istype'reg_t, buffer':
cnt2 node istype'reg_t,buffer’;
cnt3 node istype'reg_ ~t,buffer’
cnt4 node istype'reg_ “t,buffer':
csc node istype'com,buffer’;
css node istype'com,buffer’:
csm node istype'com,buffer’;
csi node istype'com,buffer’;
oed node istype'com,buffer’;

rp node istype'reg_d,buffer’;
wp node istype’'reg_ ~d,buffer’;
rpx node istype'com,buffer’:
wpx node istype‘'com,buffer’;
intnol node istype'com,buffer’;
intno2 node istype'com,buffer’

write cycle wait for data
start write cycle:; set request
data handshake to SMI

start read cycle; set request

wait for read data

"programmed reset.
"control register bit O

"interrupt enable
"control register bit

"control register bit
“control register bit
"control register bit

.-wWN N

control register
status register
mask register
interrupt register
enable to PAL

"select
"select
"select
"select
"output

"read pulse sync part
"write pulse sync part

"used to generate read pulses
"used to generate write pulses

"pending interrupt
"pending fault interrupt

"########################################################################
tion of mask register ond oth
"########################################################################

mask7 node istype’'reg_t,buffer’:
mask6 node istype'reg_t,buffer’';
mask5 node istype'reg t,buffer’';
maskd node istype'reg_t,buffer’:
mask3 node istype’'reg_t,buffer’':
mask2 node istype'reg t,buffer’;
maskl node istype'reg t,buffer':
maskO node istype'reg t.,buffer':
stpel pin 55 istype’'com,buffer’':
stpeO pin 37 istype'com,buffer’;
enpowl pin 38 istype'com,buffer’:
enpow0 pin 11 istype'com,buffer’;
aportl pinistype’'com,buffer’:

aport0 pinistype'com,buffer’

pintl node istype'reg_t, buffer’;
pintO node istype'reg_t,buffer’:

"automatic port selection on
"automatic port selection on

register bit
register bit
register bit
register bit
register bit
register bit
register bit
register bit

"mask
"mask
"mask
"mask
"mask
"mask
"mask
"mask

OHNWh IO

"select tpe on channel 1

"select tpe on channel 0

enable power to coax channel 1
"enable power to coax channel 0
channel 1
channel 0O

"parity error from cont. 1
"parity error from cont. O

"########################################################################

put si

out
"########################################################################

"output signals to SMI:

ac pin 36 istype'com,invert':
asack pin 6 istype'com,buffer':
ack pin 24 istype'com,buffer’;
int pin 29 istype'com,buffer':

"output signals to registers.

latchrd pin 56 istype'reg_d.,buffer';

"address complete
"address acknowledge
"data handshake.
"interrupt request

"latch read data
"generated from sync part
"signal to DREG

"data i/o pins for control and status to SMI

"address latch enable.

High signal

"opens address latch.

dat? pin 30; "data bit 7
daté pin 31; "data bit 6
dath pin 32; "data bit 5
dat4 pin 48; "data bit 4
dat3 pin 33; "data bit 3
dat2 pin 12; "data bit 2
datl pin 13; "data bit 1
datO pin 14; "data bit O
ale pin 23 istype'com,buffer’

enrd pin 40 1istype’'com,buffer’;
enwd pin 22 1istype'com,buffer’

lwd pin 41 istype'com,buffer’

"output enable read data to SMI
"generated from async part.
"output enable write data from SMI
"generated from sync part.
"latch write data.

to CONT1

to CONT1

async part. to CONT1

"########################################################################

for parity

check/generation

"########################################################################

oddi pin 45;

pin 10;

par

"parity bit for data.

"input from parity generator 74x280

I1/0 pin
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oddp pin 47 istype'reg_t,buffer'; "use odd parity:
flten node istype'reg_t,buffer': "enable parity fault interrupt

"error in databit( 7: 0)
err0 node istype'reg_t, buffer’:

"once set the error flags is kept until they are
"until cleared by a write cycle to the status register

"###############################g#######g################################
ins read and write pul
"########################################################################

rpid pin 62 istype'reg_d,invert':"read pulse to ID-PROM

rpvers pin 63 istype'reg d,invert';"read pulse to VERS-PROM

ca0 pin 65 istype'reg_d, invert';:"channel attention to ethernet 0
cal pin 64 istype'reg_: ~d,invert';"channel attention to ethernet 1

portO pin 67 istype'reg_d,invert’':"port signal to ethernet [¢]
portl pin 66 istype'reg_ ~d,invert';"port signal to ethernet 1

"########################################################################
ions for state variables
"########################################################################

equations:
yl = !resi & (
1y8&!y7&!y6&yS&!Y4&IY3&!Y2 & pas & !T "(TO+Y1)
# 1y8&!1y7&!y6&!y5&!Iy4&ly3&!ly2& Y1 & IT "Y1
# 1y8&!y7&!y6&!YS&!y4&!y3&!ly2& Y1 & pas): "Y1l
y2 = lresi & (
y8&!y7&!y6&!yS&!yd&!ly3 &'yl & !read & !T "(YB+Y82)
# 1y7&!y6&!YS5&!y4&!ly3a y2&!yl & !read & !T " (YB2+Y2)
# 1y8&!y7&!y6&!1YS&ly4&ly3& y2&!Iyl); "y2
y3 = lresi & (
1y8&!y7&!y6&!y5S&!ly4 & y2&!yl & ds "(Y2+Y23)
# 1y8&!y7&!y6&!y5S&!y4s y3 &'yl & ds "(Y23+Y3)
# 1y8&!y7&!y6&! Y5&!y4S& y3&!y2&!Yl): "yY3
y4 = !resi & (
1y8&!y7&!y6&t Y5 & y3&!y2&!yl & !rdyi.q "(Y3+Y34)
# 1yB&!y7&!y6&!y5S& Y4 &!y2&!yl & !rdyi.q & pas"(Y¥Y34+Y4)
# 1y8&!y7&!y6&!y5& y4 &!1y2&!yl & !rdyi.q & ds "(Y34+Y4)
# ty8&!y7& yb6&!y5S &!y3&!y2&!yl & rdyi.q & ds " (Y6+Y64)
# 1y8&!y7& 1y5& y4&!y3&!y2&!yl & rdyi.q & ds "(Y64+Y4)
# 1y8&!y7&!y6&!y5& Y4&!y3&!y2&!lyl & pas "Y4
# 1y8&!y7&!y6&!Y5& y4&!y3&!ly2&!yl & ds ): "Y4
y5 = lresi & (
y8&!y7&!ty6 &!y4&!y3&ly2&!lyl & read & !T"(YB+Y85)
# 1y7&!1y6& y5&!yd&!ly3&ty2&!yl & read & !T"(YB5+YS)
# 1y8&!y7&!IY6& Y5&!Y4&!IY3&IY2&IY1); Y5
y6 = !resi & (
1y8&!y7 & yo&!yd&!y3&!y2&!yl & !rdyi.q "(Y5+Y56)
# 1y8&!y7& y6 &!y4&ly3&ly2&!yl & !rdyi.q "(¥Y56+Y6)
# 1y8&!y7& y6&!Y5&!Y4&!IY3&!IY2&!IY1); "Y6
y7 = !resi & (
1y8& 1y6&!y5&!yda!ly3&!y2& yl & pas & T & !cm "(Y1+Y17)
# 1y8& y76&!y6&!y5S5&!yd&!ly3&!ly2& pas & T & !tcm "(Y17+Y7)
# 1y8& y76&!y6&!y5S5&!y4&!y3&!y2&!yl & pas): Y7
y8 = !resi & (
1y7&!y6&!y5&!y4&!y3&!y2& Y1 & pas & T & cm & rdyl.q "(Yl+v1l8)
# y8&!y7&!y6&! Y5 &!y4&!Yy3&!IY2 & T & cm & rdyi.q "(Y18+Y8)
# y8&!y7&!y6&!YS&!IY4&!Y3&!IY2&!YLl): "Y8

"########################################################################
equations for node variab
"########################################################################

cm = ad27 & !ad26 & !ad25 & !idl & ido "submodule 1
# ad27 & !ad26 & ad25 & idl & !ido "submodule 2
# ad27 & ad26 & !'ad25 & idl & 1ido; "submodule 3

"########################################################################
ions for output to vsb

"########################################################################

ack = ¥4 & ds; "Y4

asack = !yl & y8 # y2 # y3 # y5 # y6 # y4 & pas;

tac = y7 & pas # y2 # y8 # y3 # y5 # y6 # y4 & pas:

"########################################################################

ns for o ut to SCU mod
"##################3############### #####################################

"output to delay line
t = vl:

ale = !asack & rdyi.q: "latch open when high. Rddress latch is closed
"when asack is activated or rdyi.q deactivated.

lwd = y2 # y3: "latch open when high
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enrd = ds & read & (y6 # y4): "oe read data to SMI
reqi = (y3 # y5):"internal request

”#######################################################################
quations for internal registers
"#######################################################################

csc = 1adl0 & !'ad9 & ad8 & ad7; "control register
css = 1adl0 & !ad9 & ad8 & !ad7; "status register
cBm = !'adl0 & ad9 & !ad8 & !'ad7; "mask register
csi = 1adl0 & ad9 & !ad8 & ad7; "pending interrupt register
oed = 1adl0 & !ad9 & ad8 & ad7 "control register
# !adlO0 & !ad9 & ad8 & tad7 "status register
# 1adl0 & ad9 & !ad8 & !ad7 "mask register
# 1adl0 & ad9 & !ad8 & ad7: "pending interrupt register
dat7.0e = oed & rp.4q:
dat6.oe = oced & rp.q:;
dat5.0e = oed & rp.q:
dat4.0e = oed & rp.q:
dat3.ce = oed & rp.q:
dat2.0e = oed & rp.q:
datl.oe = oced & rp.q:
dat0.oe = ced & rp.q:
intnol =
mask7.q & intl
# mask6.q & intO;
intno2 =
err0.q
# mask5.q & pintl.q
# mask4.q & pintO.q:
int = inten.q & intnol
# flten.q & intno2;
dat7 = c¢ss & int
# csc & inten.q
# csi & stpel.pin
# csm & mask7.q:;
dat6 = css & intnol
# csc & flten.q
# csi & stpeO.pin
# csnm & maské6.q:;
dat5 = «css & intno2
# csc & oddp.q
# csi & O
# csn & mask5.q:
dat4 = «css & O"test input pin removed
# csc & cnt4.q
# csi & 0
# csm & mask4.q:
dat3 = «c¢ss & O
# csc & cnt3.q
# csi & intl
# csm & mask3.q:
dat2 = css & O
# csc & cnt2.q
# csi & intO
# csm & mask2.q:
datl = «css & O
# csc & led.q
# csi & pintl.q
# csm & maskl.q:
dat0 = css & errO.q
# csc & resn.q
# csi & pint0O.q
# csn & maskO0.q:;
"#######################################################################
equations for check/generation
"#######################################################################
err0.c = clk; "the error flag is clocked in all read an write cycles
err0.ar= resi; "the error flag is cleared during reset

"parity bits are output in all read cycles to the module

par.oe = rp.q:; "all read cycles
par = oddi & rp.q: "The parity bit from the parity generator is
"output during all read cycles.
err0.t = lerr0.q & (oddi $ par.pin) & wp.gq "check parity
# err0.q & css & wp.q: "clear error flag

"#######################################################################
ns for control register

"#######################################################################

clk:

resn.c =

led.c = clk;
cnt2.c = clk;
ent3.c = clk;
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ﬁ cnté4.c

= clk:
oddp.c = clk;
flten.c = clk:
inten.c = clk:
resn.t = csc & wp.q & ( datO.pin & !resn.q # !datO.pin & resn.q ):
led. t = csc & wp.q & { datl.pin & !led.q # !datl.pin & led.q ):
cnt2.t = csc & wp.q & ( dat2.pin & !cnt2.q # !dat2.pin & cnt2.q ):
cnt3.t = csc & wp.q & ( dat3.pin & !cnt3.q # !dat3.pin & cnt3.q ):
cnt4.t = csc & wp.q & ( dat4.pin & !cnt4.q # !dat4.pin & cntd.q ):
oddp.t = csc & wp.q & ( dat5.pin & !oddp.q # !dat5.pin & oddp.q ):
flten.t = c¢csc & wp.q & ( dat6.pin & !flten.q # !dat6.pin & flten.q):
inten.t = csc & wp.q & ( dat7.pin & !inten.q # !dat7.pin & inten.q):
resn.ar = resi
led.ar = resi
cnt2.ar = resi;
cnt3.ar = resi:
cnt4.ar = resi:
oddp.ar = resi
flten.ar = resi
inten.ar = resi;
"#######################################################################

ions or mask reg

'!‘ "##############“#########3##############################################

mask7.c = clk;
maské6.c = clk;
mask5.c = clk;
mask4.c = clk;
mask3.c = clk;
mask2.c = clk:
maskl.c = clk;
maskO.c = clk;
mask7.ar = resi;
mask6.ar = resi;
mask5.ar = resi;
mask4.ar = resi;
mask3.ar = resi;
mask2.ar = resi:
maskl.ar = resi:
maskO.ar = resi;
mask7.t = csm & wp.q & ( dat7.pin & !mask7.q # !dat7.pin & mask7.q ):
mask6.t = csm & wp.q & ( dat6.pin & !maské6.q # !dat6.pin & mask6.q ):
mask5.t = csm & wp.q & ( dat5.pin & !mask5.q # !dat5.pin & mask5.q }):
mask4.t = csm & wp.q & ( dat4.pin & !mask4.q # !dat4.pin & maskd.q ):
mask3.t = csm & wp.q & ( dat3.pin & !mask3.q # !dat3.pin & mask3.q ):;
mask2.t = csm & wp.q & ( dat2.pin & !mask2.q # !dat2.pin & mask2.q ):
maskl.t = csm & wp.q & ( datl.pin & !maskl.q # !datl.pin & maskl.q ):
maskO.t = csm & wp.q & ( datO.pin & !maskO.q # !datO.pin & maskO.q }:

“#######################################################################
ns for interface selection
"#######################################”###############################

’!\ "interface for channel 0 is selected by mask(1:0)

" a e

" pPsn

" otep

" rpo

" tew

"mask(1:0) 000

" 00 1z 0 automatic port selection. Power is enabled
" o1 1z 0 automatic port selection. Power is enabled
" 11 c1l1 select tpe. Power is disabled
" 10 000 select coax. Power is enabled
aportO = !maskl.q:

stpe0.oe = maskl.q:

stpel = maskO.q:

enpowO = maskl.q & maskO.q:

"during automatic port selection stpe is an input to the MACH

"interface for channel 1 is selected by mask(3:2)

aportl = !mask3.q;
stpel.oe = mask3.q:
stpel = mask2.q:;
enpowl = mask3.q & mask2.q:

"#######################################################################
ions for interrupt reg

"#######################################################################
pintl.c = clk:
pint0.c = clk;

pintl.ar = resi;
pintO.ar = resi;

|
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pintl.t = pchkl & !pintl.q # csi & wp.q & pintl.q:
pint0.t = pchkO & !pint0.q # csi & wp.q & pint0.q:

"#######################################################################
nchronous

"#######################################################################

n2.ar = resi; "state variable

nl.ar = resi; "state variable

n0.ar = resi; "state variable

rdys. ap = resi; "synchronized version of rdy
rdyi.ap = resi; "rdyi is set by resi.

n2.c = clk; "state variable

nl.c = clk; "state variable

n0.c = clk; "state variable

rdyi.c = clk; "internal ready signal
rdys.c = clk; "synchronized version og rdy
rdyi.ar = reqi:; "rdyi is cleared by reqi
wp.cC = clk; "write pulse

rp.c = clk:; "read pulse

latchrd.c = clk; "latch read data. Latch open when 1.
latchrd.ar = resi: "cleared by reset

rdys.t = rdys.q & !rdyi.q: "clear rdys

declarations:

s0 = “b000; "idle state:;
sl = "b001:;

82 = "b01l1:

s3 = “b010;

s4 = "bl10;

85 = “b100;

86 = “bl01;

s7 = “b000;

ina = [rdys.q, readl:
state_diagram([n2,nl,n0]):

state s0:
"idle state

enwd = !read & !rdys.q:

read & !rdys.q:
tread & !rdys.q:

rpx =
wpx =
case" b4
(ina == [ 1
(ina == [ O
endcase;

state sl:

enwd= !read:;

rpx = read;
wpx = !read;
goto 82:
state s2:

enwd= !read:
latchrd.d = read;
rpx = vread;
wpx = !read;
goto s3;
state s3:
enwd= !read:;
goto s4:
state s4:
enwd= !read;
rdyi.t = !rdyi.q; "set rdyi
rdys.t = !rdys.q: "set rdys
goto s0;
"#######################################################################
ions for read and write pulse

quat s
"####t##################################################################
equations:

rpid.c = clk;"read pulse to ID-PROM

rpvers.c = clk:;"read pulse to VERS-PROM

cal.c = clk;"channel attention to ethernet 0
cal.c = clk;"channel attention to ethernet 1
port0.c = clk:"port signal to ethernet 0

portl.c = ¢clk:"port signal to ethernet 1
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rpid.ar = resi;"read pulse to ID-PROM

rpvers.ar = resi;"read pulse to VERS-PROM

ca0.ar = resi;"channel attention to ethernet O
cal.ar = resi;"channel attention to ethernet 1
portO.ar = resi;"port signal to ethernet 0O
portl.ar = resi;"port signal to ethernet 1

rp.ar = resi;

wp.ar = resi:

rpid.d = rpx & !adlO & !ad9 & !ad8 & !ad7:
rpvers.d = rpx & !adlO & !ad9 & !ad8 & ad7:
ca0.d = wpx & !'adl0O & ad9 & ad8 & !ad7
port0.d = wpx & !adl0 & ad9 & ad8 & ad7:
cal.d = wpx & adl0 & !ad9 & !ad8 & !ad7:
portl.d = wpx & adlO & !ad9 & !ad8 & ad7
rp.d = rpx;

wp.d = WpX:

declarations;

ID = [id1, id0]:

MA = [ad27, ad26, ad25]:

AD = [adl0, ad9, ad8, ad7]:

DAT = [dat7, dat6, dat5, dat4, dat3, dat2, datl, datO0]:

TIL = [y8, ¥7. y6, ¥5. y4. y3. yv2. yll:

TO = "b00000000:;
Yl = “b00000001:
Y2 = "b00000010;
Y3 = "b00000100:
Y4 = "b00001000;
Y5 = "b00010000;
Y6 = "b00100000;
Y7 = "b01000000;
Y8 = "b10000000;

I30 = [intl, intO, pchkl, pchkO]:;

PULS = [!rpid, !rpvers]:
CAP = [!lcal,!ca0,!portl, !port0];

"id : id1, 140 (1D)

"ma : ad27, ad26, ad25 (MA)
"adr: register address

"dat: write data

"p: parity bit for write data
"o: input from parity checker
"i: interrupt pin

"e: test input pin

"cap: ca(3:0), port(3:0)

"130: int(3:0), pchk(3:0)

rpl rpid rpvers (PULS)

"#######################################################################
vectors for no access

"#######################################################################

@const id = “b00;

@const ma = “b000:

@const adr = “hO:

@const dat = "h0O;

@const p = “b0;

@const o = “bO0;

@const i = “b0:

@const e = "b0;

@const cap = “h0O;

@const 130 = “h0O0;

@const rpl = "b00;

@const q = “bO;

@include 'smitstna.abl’'; “"test no access 4
@const id = “b01l;

@const ma = “b101;

@include 'smitstna.abl’':; "test no access 8
@const ma = “bl10;

@include 'smitstna.abl'; "test no access 12
@const ma = “b000;

@include 'smitstna.abl'; “"test no access 16
@const id = “bl0;

@const ma = “b100;

@include 'smitstna.abl'; "test no access 20
@const ma = “bl10;

@include 'smitstna.abl'; "test no access 24
@const ma = "“b001;

@include 'smitstna.abl’'; "test no access 28
@const id = "bll;

@const ma = “blll;

@include 'smitstna.abl'; “"test no access 32
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@const ma = “bl100;
@include 'smitstna.abl’'; "test no access 36

@const ma = “b010;
@include 'smitstna.abl’'; "test no access 40

“#######################################################################
est vectors for control reg
"#######################################################################

@const id = “b01l;

@const ma = “bl00;

@const adr = “h3; "control register address
@const dat = "h00;

@include 'smitstw.abl'; "write “hOO 50
@include 'swmitstr.abl’': "read “hO0O 59
@const dat = “hO01l;

@include 'smitstw.abl'; "write °"hOl 69
@include 'smitstr.abl'; "read “hOl 78
@const dat = “h02;

@include 'smitstw.abl'; "write "hO02 88
@include 'smitstr.abl'; "read "hO02 97
Bconst dat = “h04:

@include 'smitstw.abl'; "write "hO4 107
@include 'smitstr.abl'; "read "h04 116

ﬂ @const dat = "h08;

) @include 'smitstw.abl'; "write "“h08 126
@include 'smitstr.abl'; "read “hO8 135
@const dat = "h10;

@include 'smitstw.abl'; "write “hl0 145
@include 'smitstr.abl'; "read “hl0 154
@const q = “bl;

@const dat = “h20;

@include 'smitstw.abl'; "write "h20 164
@include 'smitstr.abl'; "read “h20 173
@const g = “bO;

@const dat = “h40;

@include 'smitstw.abl’'; "write "h40 183

@include 'smitstr.abl’'; "read “h40 192

@const dat = "h80;

@include 'smitstw.abl'; "write "h80 202

@include 'smitstr.abl'; "read “h80 211

"#######################################################################
est vectors for mask regist
“#######################################################################

@const id = "bl0;

@const ma = "bl01;

@const adr = "hé4; "mask register address
@const dat = “h00;

@include 'smitstw.abl'; "write “h0O 221
@include 'smitstr.abl'; "read “hOO 230
Bconst dat = “hO1l;

@include 'smitstw.abl'; "write “hOl 240
@include 'smitstr.abl’'; "read “hOl 249
@const dat = “h02;

@include 'smitstw.abl'; "write "h02 259
@include 'smitstr.abl’'; "read "“hO02 268
@const dat = "hoO4;

@include 'smitstw.abl'; "write “h04 278
@include ‘'smitstr.abl'; "read “hO4 287
@const dat = “h08;

@include 'smitstw.abl'; "write "“hO08 297
@include 'smitstr.abl'; "read "“h08 306
@const dat = "hl0;

@include 'smitstw.abl'; "write "hlO0 316

@include 'smitstr.abl'; "read “hl0 325

@const dat = “h20;
@include 'smitstw.abl'; "write "h20 335
@include 'smitstr.abl’'; "read "h20 344

‘ M @const dat = “h40;
’ @include 'smitstw.abl'; "write "h40 354
@include 'smitstr.abl’'; "read “h40 363

@const dat = "h80;
@include 'smitstr.abl'; “"read “h80 382

|
|
‘ @include 'smitstw.abl'; "write "h80 373
|
\
|
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“#######################################################################
est vectors for channel attention and por
"#######################################################################

"cap: ca(3:0), port(3:0)

@const id
@const ma
Qconst dat

@const adr =
@const cap =

@include 'smitstw.

@const adr =
@const cap =

@include 'smitstw.

@const adr =
@const cap =
@include 'smitstw

@const adr
@const cap
@include 'smitstw

"wn

@const adr =
@const cap

@include smitstw.

@const adr =
@const cap =
@include 'smitstw

@const adr =
@const cap =
@include 'smitstw

@const adr =
@const cap =
@include 'smitstw

@const adr
Bconst cap
@const rpl

@include ‘'smitstx.

@const adr =
@const rpl =

@include 'smitstx.

@const rpl =

“bl1l;
"bl10;
“ho00;

.abl';

.abl"';

.abl’';

.abl';

“hl;
“hl;
abl';

“ho;

"data is not used

"452
:port3
"462
:rpid

"471
"rpvers

"480

"

“#######################################################################
st vectors for interru
"#######################################################################

@const id
@const ma

@const 1 =
Rconst adr =
@const dat =

@include 'smitstw.

@const adr =
fconst dat =

@const 130 =
@include 'smitstw.
@const adr =
@const dat =
Qconst 130 =

@include 'smitstr.

@const adr =
Qconst dat =

@include 'smitstw.

@const adr =
@const dat
@include smitltr

@const i
@const adr
@const dat

@include 'smitstw.

@const i
@const adr
@const dat

@include 'smitstw.
@const adr =
@const dat =

@include 'smitstr

@const adr =
@const dat =
@include 'smitstr.

“bll;
“b110;

b0
“h3;
“h00;
abl’;

“h4;

.abl’;

“h2;
“h00:
abl':

"clear control register
"write "h0O 490
"clear mask register

"set interrupt
"write “hO0O 500

"read pending interrupt

"

" 509
"set mask register

" 519
"read status register
" 528

"

"enable parity fault interupt
"write control 538

"clear pending interrupt

" 548

"read pending interrupt

" 557

"read status register

" 566

"HEHBRARARABRARAREGRA BRI RARARSBBBRRBARERERBERARARARERARRIRARARA SRS

@const i

“bO;
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@const adr =
@const dat =

@include 'smitstw.

@const adr
@const dat
@const 130
@include 'smitstw

@const adr =
@const dat =
@const i30 =
@include 'smitstr

@const adr
@const dat

tpelOl.abl Page 10

“h3;
“h00;
abl’;

“h4;
“h00;
“h02;
abl';
“h5;

“h02;
“h00;

.abl';

@include 'smitstw.

@const adr =
@const dat =
@include 'smitstr

@const i

@const adr
@const dat =
@include 'smitstw

@const i

@const adr
@const dat
@include 'smitstw

@const adr
@const dat =

@include 'smitstr.

@const adr =
@const dat =
@include 'smitstr

“h4;
“h20;
abl';

“b0;
“h5;
“hff;
abl’':

“h5;
“h0O;
abl';

“h2;
“hoO;
abl';

"clear control register
"write "hOO 576
"clear mask register

"set interrupt
"write “hOO 586

"read pending interrupt

" 595
"set mask register

" 605
"read status register
" 614

"

"enable parity fault interupt
"write control 624

"clear pending interrupt

" 634

"read pending interrupt

" 643

"read status register

" 652

CRERREHREARRRRERRS BB RBARRB SRR HBHRRRRRB RS SRARERBERBARERARIHRIHRIHRH

@const i
@const adr
@const dat

noauae

@include 'smitstw.

@const adr
@const dat

naun

@const 130

@include 'smitstw
@const adr =
@const dat =
@include 'smitstr
@const adr =
@const dat =
@include 'smitstw.
@const adr =
@const dat =
@include 'smitstr.
@const 1 =
@const adr =
@const dat =
@include 'smitstw.
@const 1 =
@const 130 =

@const adr
@const dat

@include 'smitstr.

@const adr =
@const dat =

“bl:
“h3;
“h80;
abl';
“boO;
“h00;

“h5;
“h00;
abl’:

“h2;
“h0O0;

@include 'smitstr.abl':
CHUHHHNRRRRBRBHBRRERRERERBBR R BARA SRR R H G BB RE RS S Y

@const i =
@const adr =
@const dat =
@include 'smitstw

@const adr
@const dat
@const i30

@include 'smitstw
@const adr =
@const dat =
@include ‘'smitstr
@const adr =
@const dat =

@include 'smitstw.

@const adr =
@const dat =

“bO:
“h3;
“h0O0;
abl':

“h4:
“h0O;
“h8; "
abl’';

“h5;
“h8;
abl';

“h4;
“h80;
abl’';

“h2;
“h40:

@include 'smitstr.abl’;

@const i =

“bl:

"clear control register
"write “hO0O 834
"clear mask register

set interrupt
"write “h0O 844

"read pending interrupt
" 853
"set mask register

" 863
"read status register

" 872

"enable interupt

"write control 882
"remove interrupt

"read pending interrupt
" 891
"read status register

" 900

"¢lear control register
"write “hOO 910
"clear mask register

set interrupt
"write “hO0O 920

"read pending interrupt
" 929
"set mask register

" 939
"read status register

" 948
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@const adr =
@const dat
@include

@const 1
@const 130

@const adr
@const dat
@include 'smitstr

@const adr =
@const dat =
@include

smitstw.

'smitstr.
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“h3;
“h80;
abl’';

“b0;
“h00;

“h5;
“h00;
abl':

“h2;
“ho0O;
abl’';

"enable interupt

"write control 958

"remove interrupt

“read pending interrupt
" 967
"read status register

" 976

"###################################g#####g#############################
ity fault interru
"#########################################################################

Qconst i
@const adr
@const dat
@include

smitstw

@const adr
@const dat
Qconst p
@const
@include '

n
8
e
o
]
t
£

@const o
Qconst adr
@const dat
@include

@const i
@const adr
@const dat
@include

@const adr
@const dat
@include

won

@const i
@const adr
@const dat
@include

@const adr =
@const dat =
@include

smitstr.

‘'smitstw.

smitstr.

‘'smitstw.

‘smitstr.

"disable interrupt
"clear control register

"write “h0O 1138

"set parity fault interrupt
"parity bit

"input from parity checker
"write “hOO 1148

"input from parity checker
"read status register

" 1157

"enable interupt
"write control 1167
"read status register

" 1176

"clear interrupt
"write status 1186
"read status register

" 1195

“HHBHRGRER BB RER R B RS R BB RS RGRBBH R R R BARA R BB RARARRH

@const adr =
@const dat =
@include 'smitstw.
@const adr
@const dat
@const p
@const

einclude

'smitstw

@const p
@const adr
@const dat
@include

smitstr

@const i
@const adr
@const dat
@include

@const adr =
@const dat =
@include

Gconst i
@const adr
Bconst dat
@include

@const adr =
@const dat =
@include

‘smitstw.

‘smitstr.

'smitstw.

‘'smitstr.

“h3;
“hoO;
abl':;

“hff:
“h00;

"clear control register

"write “h0O 1205

"set parity fault interrupt
"parity bit

"input from parity checker
"write “hO00 1215

"input from parity checker
"read status register

" 1224

"enable interupt
"write control 1234
"read status register

" 1243

"clear interrupt
"write status 1253
"read status register

" 1262

CHUHRERRBRRRABRERR ARG RAIRBRREARERARASRBIRBARBARRER RS HBRGRAA R R RSB

@const adr = “h3;
@const dat = “h00;
@include 'smitstw.abl':;
@const adr = "hff;
@const dat = “h0O;
@const p = “bl;
@const o = “hl;
@include 'smitstw.abl’;
@const adr = “h2:
@const dat = "h00;
@include 'smitstr.abl’;

@const {1 =

“b0;

"clear control register

"write “hO0O 1272

"set no parity fault interrupt
"parity bit

"input from parity checker
"write “hO0O 1282

"read status register

" 1291
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@const adr =
dconst dat =
@include 'smitstw.

@const adr =
@const dat =

@include 'smitstr.
@const adr =
Qconst dat =

@include ‘'smitstw.
@const adr =
Qconst dat =
@include ‘'smitstr.

end tpelOl:
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“h3;
“h40;
abl’';

“h2;
“h00;
abl';

“h2;
“h00:
abl’':

“h2;
“h00;
abl’':

"

"enable interupt
"write control 1301

"read status register
" 1310
:clear interrupt

"write status 1320
"read status register

" 1329
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Beskrivelse.
name: TPE301
dato: 94.07.14
forfatter: kan
version: 1
id: XX-XXXX
status: Preliminary

1. Beskrivelse af styring.

Det fplgende er en beskrivelse af styringen af TPE301 med
henvisning til tilstandsdiagrammer. Pa side 1 er vist en
oversigtstegning over styringen.

2. Abitrering.

Arbitreringen udfg¢res af sekvensmaskiner, som kan deles i to
grupper:

A: Fire synkrone sekvensmaskiner, en for hver controller,
som tilsammen implementerer en round robin arbitrering.

B: En synkron/asynkron sekvensmaskine, der er placeret tat
™ ved SMI. Denne modtager REQ fra A, udfgrer arbitreringen pa SMI
og sender GAH (go ahead) til A.

DDE - Draft side 1/5
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2.1. Sekvensmaskinerne A.

Tilstandsdiagrammet findes pa side 3.

st0: Hviletilstand, som forlades, ndr controller sender HOLD, oOg
controller har prioritet. I denne tilstand sendes REQ til
maskine B, nar controller sender HOLD. Signalet GAH fra maskine
B indgar i prioritet. ROUND sattes, ndr controller sender HOLD.

indhop til tilstanden sattes en timer. Der sendes HOLDA til
controller, sd lange HOLD er aktiveret, indtil timer er udlobet.
Maskinen forbliver i tilstanden, indtil controller har fjernet
HOLD. ROUND holdes, indtil HOLD er fjernet.

|
stl: I denne tilstand udfgpres accessen fra controller. Ved
|

st2: vVed indhop resettes BUSY til SMI, sd en ny arbitrering
kan foretages. Maskinen forbliver i tilstand st2, indtil alle
sekvensmaskiner A har fjernet ROUND. Herefter hopper alle
maskiner til stO.

2.2. Sekvensmaskine B.
Tilstandsdiagrammet findes pa side 2.

Sekvensmaskinen modtager REQ fra A-maskinerne og sender GAH til
disse, ndr arbitreringen er udfgrt. Hvis der ikke er REQ fra
A-maskinerne, sendes BGOUT, nar BGIN modtages.

BGIN er asynkron, mens REQ er synkron.
sO0: Vent pa REQ eller BGIN.

sl: I denne tilstand er der sendt request til SMI. Der ventes
pa BGIN aktiv og PAS inaktiv. Nar dette indtrazffer sattes GAH,
og der hoppes til s2 pa GAH.

s2: Ved indhop i denne tilstand sattes BUSY i SMI som tegn pa,
at en ny busmaster er valgt. Maskinen forbliver i s2, indtil
BGIN er inaktiv. For at sikre, at maskinen ser BGIN inaktiv,
anvendes en asynkron sekvensmaskine, som genererer signalet Y.

s3: I denne tilstand er BGIN modtaget, uden kortet har sendt
request til SMI. BGIN sendes videre til naste kort som signalet
BGOUT. Maskinen forbliver i denne tilstand, indtil BGIN er
inaktiv. For at detektere BGIN inaktiv anvendes igen en asynkron
sekvensmaskine, som genererer signalet Z. Z anvendes ogsa ved
generering af BGOUT.

DDE - Draft side 2/5
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3. Buscycle pa SMI.

Nar arbitreringen er udfg¢rt, har en og kun en ethernetcontroller
HOLDA. Denne controller vil herefter udf¢re en eller flere burst
cycles. Controlleren starter en cycle med signalet ADS. Den
modtager data, ndr man sender BRDY, burst ready, til den. Cyclen
afsluttes, nar controller sender BLAST, burst last, samtidigt med
at den modtager sidste data pd& BRDY.

Alle signaler er synkrone med klokken.

Cycles fra controller skal oversattes til de handshakede cycles
pad SMI. En cycle pd SMI bestar af adressefase og datafase. I
datafasen overfgres et eller flere ord. Styringen af datafasen er
af afggrende betydning for overfgrselshastigheden.

Styringen er opdelt i en synkron sekvensmaskine, som handterer
badde adresse- og datafase, og som kommunikerer med ethernet
controller, og to asynkrone sekvensmaskiner: en til lasning og
en anden til skrivning. Disse enables af henholdsvis ENR og ENW.

Den synkrone sekvensmaskine er vist pd side 4 og de to asynkrone
pa side 5.

Kommunikationen mellem den synkrone og de asynkrone maskiner sker
ved anvendelse af signalerne DRO til den asynkrone maskine og DRI
fra den asynkrone maskine. DRO og DRI er tofasede: Det er ikke
deres niveauer, der overfgrer information, men derimod skift.

Ved lasning er princippet fe¢lgende:

Nar den asynkrone maskine har last data pa SMI, &ndrer den
verdien af DRI. NAdr den synkrone har overfo¢rt data til
ethernetcontroller, ®ndrer den vardien af DRO, o.s.v.

For at opnd ste¢rst mulig overfgrselshastighed anvendes yderligere
read ahead og bufrede skrivninger.

Read ahead: S& snart las data er latched i DREG, startes en ny
lasning pd SMI, mens data overfgres til ethernet controller.
Dette medfgprer, at der lases for langt, hvorved blokgraznser kan
overskrides. Den asynkrone sekvensmaskine til lasning skal
derfor reagere pad signalet AC, address complete, fra SMI.
Reaktionen er: stop handshake og vent pa ENR inaktiv.

Bufrede skrivninger: S& snart skrivdata er klokket i DREG,
sendes BRDY til ethernetcontroller, som udlaser naste ord, mens
der handshakes pad SMI. Dette medfprer at SMI stadigt er optaget,
efter cyclen fra ethernet controller er afsluttet. Ethernet
controller kan endog starte en ny cycle, ADS, mens SMI er optaget
af skrivningen.
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3.1. Synkron sekvensmaskine.

st0: vent pa cycle fra ethernet. NA&r CYCLE er sat, abnes
adresselatch og enables til SMI kombinatorisk. Ved udhop fra st0
pa CYCLE lukkes adresselatch, men output enable bevares. Ved
udhop sattes PAS, og DRO sattes til O ved lasning og 1 ved
skrivning. De asynkrone sekvensmaskiner er holdt i ro, DRI = O,
da badde ENR og ENW er nul.

stl: Adressefase pd SMI. Vent pd synkroniseret version af
ASACK, ASACKS. Adresselatch driver SMI, indtil ASACKS,
kombinatorisk. Ved udhop sattes ENR eller ENW i henholdsvis lase
eller skrive cycles. Disse signaler enabler den tilsvarende
asynkrone sekvensmaskine.

st2: Datafase pa SMI. I denne tilstand forblives, til sidste
data er overfort til/fra ethernet controller, BRDY*BLAST. I
denne tilstand handshakes med den asynkrone sekvensmaskine med
signalerne DRO, DRI, og med ethernetcontrolleren med signalet
BRDY. BRDY sattes i en klokperiode, ndr DRO<>DRI. DRO andres pa
den klok, hvor ethernet controller sampler BRDY. Ved lasning
bevares vardien af DRO ved udhop fra st2. Ved skrivning @ndres
verdien af DRO ved udhop fra st2.

st3: Ved lasning er DRI<>DRO, hvorfor der umiddelbart hoppes til
st0. Ved skrivning er ENW fortsat aktiveret, og der ventes til
sidste data er handshaket med SMI, DRI<>DRO, hvorefter der hoppes
til stO. Ved udhop deaktiveres PAS og ENW.

Bemarkninger: I datafasen, st2, sattes BRDY i en klokperiode,
ndr DRI<>DRO. DRI er et asynkront signal. Alle ¢vrige signaler
afhenger af BRDY og ikke af DRI, hvorved synkroniseringen er
foretaget. I st3 anvendes DRIS, som er en synkroniseret udgave af
DRI.

3.2. Asynkron sekvensmaskine til lasning.
TO: Hviletilstand, vent pa ENR.

Yl: DS aktiveret. Vent pd SMI (ACK) og vent pa synkron
sekvensmaskine (DRO). Ved start af lasning er DRO=0.

Y2: Lesdata er modtaget fra SMI (ACK). Signaler data klar til
synkron maskine (DRI). DS deaktiveret. Vent pa ACK deaktiveret.

Y5: Sidste lasdata er modtaget fra SMI (ACK*AC). Signaler
data klar til synkron maskine (DRI) og vent pa ACK og ENR
deaktiveret.

Y3, Y4, Y6: svarer til henholdsvis Y1, Y2, Y5, men
polariteten pd DRO og DRI er omvendt.
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3.3. Asynkron sekvensmaskine til skrivning.

TO: Vent pd ENW.

Ul: Vent pd skrivdata fra synkronmaskine.
u2: Data pad SMI; DS aktiv; Vent pa ACK.
U3: Afslut handshake pa SMI.

U4, U5, U6: svarer til henholdsvis Ul, U2, U3 med DRo og DRI
inverteret.
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