Fermilab

Experiment Electronic Systems Group

DRAFT

Example Slave Interface for the CDF Front-end Crate (CDF_SLAVE)

Theresa M. Shaw 8/1/95 revised 3/28/96

1.0 Introduction

This note is intended to provide a very general example of a slave interface for the CDF Frontend Crate. The interface provides for A32/D32 transfers only. Both single word and block modes are supported. Address modifier codes 09 and 0B are supported.

This note assumes the reader is familiar with CDFNOTE 2388 and the VMEbus Specification.

2.0 Features

SLOT Address

The slot address is hardcoded into the Backplane on Pins GA0*-GA4* of the J1 VME64

Extensions Backplane. The five high order VMEbus address bits (VME_A31:VME_A27) will be compared to these slot address pins (GA4*:GA0*). A match will select the board.

(All boards should be designed to allow for this type of addressing.)

FPGA Slave Interface Design

An example CDF Front-end slave interface is implemented in a Xilinx 3164A part. The Xilinx schematics are included. This is a seed schematic which is being customized on a board by board basis. There is no reason why a designer could not choose another method of implementing this interface. The Xilinx design is being provided as an example.

Timing waveforms for a single word write and a block read are provided in an Appendix.

ETL Transcivers

The new TI ETL(Enhanced Transceiver Logic) transceivers, SN74ABTE16245, are being used in the design. These devices offer higher bandwidth, support live insertion, have low capacitance, are TTL compatible and offer high-drive outputs. They should lead to less noise on the backplane, which is our main reason for selecting them.

5 Row Connector

A 5 row connector designed for use by VME64Extensions’ backplanes is now available. The five row connector is fully backward compatible with the current 3 row DIN connectors. All new board designs should allow for the use of the new 5 row connector and make all additional ground connections. On the PCB footprint, rows A, B and C remain in the same location. Rows z and d are located 100 mil to the left and right.

Memory Map (ALL MAPPING SHOULD FOLLOW CDFNOTE 2388) YY00 0000 Diagnostic Register (32 bit Read/Write) YY00 0004 Control (This register isNOT shown on schematic) Bit Function 0 SoftwareReset ; =1 will issue software Reset 1-31 Undefined YY10 0020 - YY10 009C ID PROM (upper 8 bits) YY is the VME slot address of the CDF_SLAVE.

APPENDIX A

Simple �CDF� VMEbus Slave Interface

1 of 5SHAW-12-1-95-P1

Fermi National Accelerator Lab CDF UPGRADE

ELECTRONICS

CDF Front-End Slave Interface

VMEbus Connectors

Theresa M. Shaw

RD/EED/EES

ASIZEDSHEETREVDWG NOFSMC NOSCALEREVDESCRIPTION

DATE

APPROVED

REVISIONSCDB47ACDBA123DWG NO

SNREV8564713856HARTING

P1z1z2z3z4z5z6z7z8z9z10z11z12z13z14z15z16z17z18z19z20z21z22z23z24z25z26z27z28z29z30z31z32d1d2d3d4d5d6d7d8d9d10d11d12d13d14d15d16d17d18d19d20d21d22d23d24d25d26d27d28d29d30d31d32B1B2B3B4B5B6B7B8B9B10B11B12B13B14B15B16B17B18B19B20B21B22B23B24B25B26B27B28B29B30B31B32C1C2C3C4C5C6C7C8C9C10C11C12C13C14C15C16C17C18C19C20C21C22C23C24C25C26C27C28C29C30C31C32A1A2A3A4A5A6A7A8A9A10A11A12A13A14A15A16A17A18A19A20A21A22A23A24A25A26A27A28A29A30A31A32HARTING

P2z1z2z3z4z5z6z7z8z9z10z11z12z13z14z15z16z17z18z19z20z21z22z23z24z25z26z27z28z29z30z31z32d1d2d3d4d5d6d7d8d9d10d11d12d13d14d15d16d17d18d19d20d21d22d23d24d25d26d27d28d29d30d31d32B1B2B3B4B5B6B7B8B9B10B11B12B13B14B15B16B17B18B19B20B21B22B23B24B25B26B27B28B29B30B31B32C1C2C3C4C5C6C7C8C9C10C11C12C13C14C15C16C17C18C19C20C21C22C23C24C25C26C27C28C29C30C31C32A1A2A3A4A5A6A7A8A9A10A11A12A13A14A15A16A17A18A19A20A21A22A23A24A25A26A27A28A29A30A31A32GNDUVCC GND VCC D11N5908

C4333UF

TANT

UVPC

D21N5908

C1TANT

33UF VPC F1LITTLEFUSE 251010 Newark 20F604

##125V

PICO-II

10AMP

F2LITTLEFUSE 251002 1120-0235

PICO_II

2AMP

C56ERIE 8131-100-651-104M 1415-3140

##100DCWV

0.1UF

C60ERIE 8131-100-651-104M 1415-3140

D6HP HLMP-1301 1445-0475

##2MA

T-1-lamp redR1RC05-270 1487-0290

CARBON

270UVtGND

D31N5908

C3TANT

C570.1UF

100DCWV

##ERIE 8131-100-651-104M 1415-3140 UVz C590.1UF

D41N5908

C18CAP_TANTALUM

KEMET T354H336K016AS

F3##125V

LITTLEFUSE 251002 1120-0235

F4##125V

VtRET_ZT

RET_ZT

VzUVy

C4433UF

C58ERIE 8131-100-651-104M 1415-3140 UVx C55ERIE 8131-100-651-104M 1415-3140

C4133UF

CAP_TANTALUM

F52AMP

125V

##LITTLEFUSE 251002 1120-0235

F62AMP

VxD81N6276

MOTOROLA 1N6276

D71N6276

AMP 5x19 Z-Pack w/gnd shield

P0E19E18E17E16E15E14E13E12E11E10E9E8E7E6E5E4E3E2E1d1d2d3d4d5d6d7d8d9d10d11d12d13d14d15d16d17d18d19B1B2B3B4B5B6B7B8B9B10B11B12B13B14B15B16B17B18B19C1C2C3C4C5C6C7C8C9C10C11C12C13C14C15C16C17C18C19A1A2A3A4A5A6A7A8A9A10A11A12A13A14A15A16A17A18A19VyRET_XY

RET_XY

+5 ANALOG

-5 ANALOG

-15 ANALOG

+15 ANALOG

VME_D9

VME_D10

VME_D11

VME_D12

VME_D13

VME_D14

VME_D15

VME_A20

VME_A19

VME_A18

VME_A17

VME_A16

VME_A15

VME_A14

VME_A13

VME_A12

VME_A11

VME_A10

VME_A9

VME_A8

VME_IRQ6

VME_IRQ5

VME_IRQ4

VME_IRQ3

VME_IRQ2

VME_IRQ1

VME_BR0

VME_BR1

VME_BR2

VME_BR3

VME_BBSY

VME_BCLR

VME_ACFAIL

VME_AM0

VME_AM1

VME_AM2

VME_AM3

VME_SERCLK

VME_SERDAT

VME_IRQ7

VME_D8

VME_WRITE

VME_SYSCLK

VME_D0

VME_AM4

VME_IACK

VME_AS

VME_DTACK

VME_DS0

VME_DS1

VME_A1

VME_A2

VME_A3

VME_A4

VME_A5

VME_A6

VME_A7

VME_D7

VME_D6

VME_D5

VME_D4

VME_D3

VME_D2

VME_D1

UV12N

UVCC

UVCCstdby

UV12P

VME_SYSFAIL

VME_BERR

VME_SYSRESET

VME_LWORD

VME_AM5

VME_A23

VME_A22

VME_A21

VME_A24

VME_A25

VME_A26

VME_A27

VME_A28

VME_A29

VME_A30

VME_A31

VME_D16

VME_D17

VME_D18

VME_D19

VME_D20

VME_D21

VME_D22

VME_D23

VME_D24

VME_D25

VME_D26

VME_D27

VME_D28

VME_D29

VME_D30

VME_D31

CDF_CLK

CDF_BC

CDF_B0

CDF_L1A

CDF_L1R

CDF_L1BA0

CDF_L1BA1

CDF_HALT

CDF_RESET

CDF_ABORT

CDF_CALIB0

CDF_CALIB1

CDF_CALIB2

CDF_ERROR

CDF_L2A

CDF_L2BA0

CDF_L2BA1

CDF_RSVD0

CDF_RSVD1

VME_IACKIO

VME_BG0

VME_BG1

VME_BG2

VME_BG3

VME_GAP

VME_GA0

VME_GA1

VME_GA2

VME_GA3

VME_GA4

UVtUVtRET_ZT UVy RSVD_L1W0

RSVD_L1W1

RSVD_L1W2

CDF_STOP

CDF_TEST

CDF_RUN

CDF_SCN0

CDF_SCN1

CDF_SCN2

CDF_CALIB3

CDF_CALIB4

CDF_CALIB5

CDF_CALIB6

CDF_CALEN

CDF_L2A_EN

CDF_EVID0

CDF_EVID1

CDF_EVID2

CDF_EVID3/tmp_mnt/home/cad_job2/job/ees-vme-seed/cae/cdf_slave.sbk(01;19) Thu Mar 28 14:34:37 1996

6

CDF Front-End Slave Interface

VMEbus P3 Connectors

ARD/EED/EES

Theresa M. Shaw CDF UPGRADE

ELECTRONICS

Fermi National Accelerator Lab

SHAW-12-1-95-P2

2 of 5

SIZED

SHEET REV DWG NO

FSMC NO

SCALE

DESCRIPTION

DATE

APPROVED

REVISIONSCDB47ACDBA123DWG NO

SNREV85647138563M 7296-50C2TH Access Electronix

P3B1B2B3B4B5B6B7B8B9B10B11B12B13B14B15B16B17B18B19B20B21B22B23B24B25B26B27B28B29B30B31B32C1C2C3C4C5C6C7C8C9C10C11C12C13C14C15C16C17C18C19C20C21C22C23C24C25C26C27C28C29C30C31C32A1A2A3A4A5A6A7A8A9A10A11A12A13A14A15A16A17A18A19A20A21A22A23A24A25A26A27A28A29A30A31A32/tmp_mnt/home/cad_job2/job/ees-vme-seed/cae/cdf_slave.sbk(02;10) Thu Mar 28 14:34:41 1996

7

3 of 5SHAW-12-01-95-P3

CDF Front-End Slave Interface

VMEbus Slave Interface

ARD/EED/EES

Theresa M. Shaw CDF UPGRADE

ELECTRONICS

Fermi National Accelerator Lab

SIZED

SHEET REV DWG NO

FSMC NO

SCALE

DESCRIPTION

DATE

APPROVED

REVISIONSCDB47ACDBA123DWG NO

SNREV8564713856U425124474441383633302746434037353229264825811131619223691214172023SN74ABTE16245

2B82B72B62B52B42B32B22B11B81B71B61B51B41B31B21B1VCCBIAS

2A82A72A62A52A42A32A22A11A81A71A61A51A41A31A21A12DIR

1DIR

OE/U523201714129632219161311852482629323537404346273033363841444724125SN74ABTE16245

OE/U325124474441383633302746434037353229264825811131619223691214172023SN74ABTE16245

OE/U225124474441383633302746434037353229264825811131619223691214172023SN74ABTE16245

OE/VPC VPC GND A(14)

A(15)

A(13)

A(12)

A(11)

A(10)

A(9)

A(8)

A(7)

A(6)

A(5)

A(4)

A(3)

A(2)

A(1)

A(23)

A(22)

A(21)

A(20)

A(19)

A(18)

A(17)

A(16)

A(24)

A(25)

A(26)

A(27)

A(28)

A(29)

A(30)

A(31) VCC 1098U674F38N icGND

111213U6ic74F38N

R3RC05-820K 1487-0497

CARBON

820K

R2RC05-270 1487-0290

270D9HP HLMP-1401 1445-0495

##10MA

T-1-lamp yellow

C61ERIE 8131-100-651-153M 1415-3090

##100DCWV

0.015UF

U9691110712574LS123N 1455-8123

CEXT

R_CEXT

QCLR

BAU10CY74FCT16374CTPAC

12448254746444341403837363533323029273568911121416192022231317262OE1OE2D82O82O72O62O52O42O32O22O11O81O71O61O51O41O31O21O11CLK

2CLK

1D11D21D31D41D51D61D71D82D12D22D32D42D52D62D7GND

GA(0)

GA(1)

GA(2)

GA(3)

GA(4)

RP110x-2-102

12345678910SIPO1O2O3O4O5CO6O7CO8O9A(31:1)

VMEBUS_WRITE rd_idprom rd_diag wr_diag ACK XRESET

VME_AM0

VME_AM1

VME_AM2

VME_AM3

VME_AM4

VME_AM5

NTA0

NTA1

NTA2

NTA3

NTA4

NTA5

XPROGRAM

XINIT

VME_LWORD

VME_IACK

VME_AS

VME_DS0

VME_DS1

VME_WRITE

DATA_OE

GA(4:0) vme_slave1

U119271015141311126534MC10H350

Aout

ABout

BCout

CDout

DOEGNDR447.5MF-CHIP

ERJ-6ENF47.5 Digi P47.5CBK-ND

C6227PF

50DCWV

5%PAN ECU-V1H270JCG DIG PCC270CG

132 ns CDF clock for internal use on board

CATASTROPHIC INTERNAL ERROR

DETECTED LOACALLY

WRITE

DS1AM0 AM1 AM2 AM3 AM4 AM5 LWORD

IACK

ASDS0rd_idprom

VME_A24

VME_A25

VME_A15

VME_A14

VME_A13

VME_A12

VME_A11

VME_A10

VME_A9

VME_A8

VME_A7

VME_A6

VME_A5

VME_A4

VME_A3

VME_A2

VME_A1

VME_A26

VME_A27

VME_A28

VME_A30

VME_A31

VME_A29

VME_A23

VME_A22

VME_A21

VME_A20

VME_A19

VME_A18

VME_A17

VME_A16

VME_DTACK

VME_SYSRESET AM0 ASDS0DS1WRITE

DTACK

SYSRESET

A(31:1)

CDF_ERROR

INT_ERROR

CDF_BC

CDF_B0

CDF_L1A

CDF_L1BA0

CDF_L1BA1

CDF_HALT

CDF_RESET

CDF_CALEN

BC_CDF

B0_CDF

L1A_CDF

L1AD0_CDF

L1AD1_CDF

HALT_CDF

RESET_CDF

CALEN_CDF

MCGA(4:0)

VME_GA2

VME_GA3

VME_GA4

VME_GA0

VME_GA1

CDF_CLK

MC/tmp_mnt/home/cad_job2/job/ees-vme-seed/cae/cdf_slave.sbk(03;11) Thu Mar 28 14:34:48 1996

8

A(31:1)

GA(4:0)

VME_AM0

VME_AM1

VME_AM2

VME_AM3

VME_AM4

VME_AM5

VME_LWORD

VME_IACK

VME_AS

VME_DS0

VME_DS1

XRESET ACK NTA0

NTA1

NTA2

NTA3

NTA4

NTA5

DATA_OE

VMEBUS_WRITE

VME_WRITE

XC3164PQ160

151152153142160131130

1201121111109091

73707172495051

109829303139

PWRDWN

IO_160/TCLKIN

IO_156/A9

IO_155/A10

IO_151/A11

IO_152/A8

IO_153

IO_154

IO_148/A7

IO_147/A12

IO_144

IO_143

IO_141/A13

141IO_142/A6

IO_137/A5

IO_136/A14

136IO_134

IO_135

IO_133/A4

IO_132/A15

IO_131

IO_130

129IO_129/A3

IO_128/A2

IO_127

IO_125/A1/CS2

IO_124/A0/WS

CCLK

IO_120/DOUT

IO_119/D0/DIN

IO_118

IO_117

IO_114/D1

IO_115/RCLK/RDY_BUSY

IO_113

IO_112

IO_111

IO_110

IO_108/D2

IO_106

IO_103/CS1

IO_95

IO_94

IO_93/CSO

IO_92/D5

IO_89

IO_91

IO_90

89IO_87

IO_86/D6

IO_84

IO_83

81IO_82/XTL1/BCLKIN

IO_81/D7

DONE/PG

RESET

IO_76/XTL2

IO_72

IO_71

IO_70

IO_59/INIT

IO_49/LDC

IO_51

IO_50

IO_48

IO_45/HDC

IO_44/M2

M0/RTRIG

M1/RDATA

IO_39

IO_38

IO_37

IO_31

IO_30

IO_29

IO_13

IO_10

IO_9

IO_8

IO_7

IO_6

IO_3

IO_1

1IO_2

IO_138

138137135134133132128127IO_126

126125124121

119118117IO_116

116115114113IO_109

109108IO_107

107106IO_105

105IO_104

104103IO_102/D3

102IO_99

99IO_98/D4

98IO_97

97IO_96

9695949392IO_88

888786IO_85

85848382

8078IO_75

IO_74

767574IO_73

IO_69

69IO_68

68IO_67

67IO_66

66IO_65

65IO_64

64IO_63

63IO_62

62IO_57

IO_58

585957IO_56

56IO_55

55IO_54

54IO_53

53IO_52

5248IO_47

47IO_46

46454442

403837IO_36

IO_35

IO_34

IO_33

36353433IO_32

32IO_28

28IO_27

27IO_26

26IO_25

25IO_24

24IO_23

23IO_22

22IO_21

21IO_18

18IO_17

17IO_16

16IO_15

15IO_14

1413IO_12

12IO_11

1176IO_5

5IO_4 43

159156155154IO_150

150IO_149

149148147IO_146

146IO_145

145144143

2

16234XC17128-PD8C

OE/RESET

DATA CEO CLK CEGND VCC ic32174F38N

VCCVCCXINIT

XPROGRAM

Fermi National Accelerator Lab CDF UPGRADE

ELECTRONICS

Theresa M. Shaw

RD/EED/EES

A1 of 1CDF Front-End Slave Interface

XILINX Interface IC

SHAW-12-01-95-P3-A

SIZED

SHEET REV DWG NO

FSMC NO

SCALE

DESCRIPTION

DATE

APPROVED

REVISIONSCDB47ACDBA123DWG NO

SNREV8564713856rd_idprom

rd_diag wr_diag

RC07-4700 1487-0825

CARBON

4700

A(1)

A(2)

A(3)

A(4)

A(5)

A(6)

A(7)

A(8)

A(9)

A(10)

A(11)

A(12)

A(13)

A(14)

A(15)

A(16)

A(17)

A(18)

A(19)

A(20)

A(21)

A(22)

A(23)

A(24)

A(25)

A(26)

A(27)

A(28)

A(29)

A(30)

A(31)

GA(4)

GA(3)

GA(2)

GA(1)

GA(0)

NTA5

NTA4

XINIT

rd_idprom wr_diag rd_diag

/tmp_mnt/home/cad_job2/job/ees-tm9u-seed/cae/vme_slave1.sbk(01;33) Wed Aug 14 16:24:46 1996

9

D(0)

D(1)

D(2)

D(3)

D(4)

D(5)

D(6)

D(7)

D(8)

D(9)

D(10)

D(11)

D(12)

D(13)

D(14)

D(15)

D(16)

D(17)

D(18)

D(19)

D(20)

D(21)

D(22)

D(23)

D(24)

D(25)

D(26)

D(27)

D(28)

D(29)

D(30)

D(31)

U723201714129632219161311852482629323537404346273033363841444724125SN74ABTE16245

2B82B72B62B52B42B32B22B11B81B71B61B51B41B31B21B1VCCBIAS

2A82A72A62A52A42A32A22A11A81A71A61A51A41A31A21A12DIR

1DIR

OE/U823201714129632219161311852482629323537404346273033363841444724125SN74ABTE16245

OE/GND

VCCU1322212019181716152314987654321311101PALCE22V10H-15PC

CK/I1

I/O10

I2I/O9I3I/O8I4I/O7I5I/O6I6I/O5I7I/O4I8I/O3I9I/O2I10I/O1I11I12C233UFTANT

D51N5817 VPC VPC4 of 5CDF Front-End Slave Interface

VMEbus Data Transceivers

Fermi National Accelerator Lab CDF UPGRADE

ELECTRONICS

Theresa M. Shaw

RD/EED/EES

ASHAW-12-01-95-P4

SIZED

SHEET REV DWG NO

FSMC NO

SCALE

DESCRIPTION

DATE

APPROVED

REVISIONSCDB47ACDBA123DWG NO

SNREV8564713856S30C&K P8121 1160-1890

12U14121374LS14N 1455-8014

icR11RC07-1.5M 1487-1125

CARBON

1.5M

R12RC07-5.6 Digi 5.6QBK-ND

5.6SOFTWARE RESET

Front Panel Reset for Prototype Boards

D(31:0)

VME_D31

VME_D30

VME_D29

VME_D28

VME_D27

VME_D26

VME_D25

VME_D24

VME_D23

VME_D22

VME_D21

VME_D20

VME_D19

VME_D18

VME_D17

VME_D16

VME_D0

VME_D1

VME_D2

VME_D3

VME_D4

VME_D5

VME_D6

VME_D7

VME_D8

VME_D9

VME_D10

VME_D11

VME_D12

VME_D13

VME_D14

VME_D15 pwron_res sw_reset reset

SYSRESET

XINIT

XPROGRAM

XRESET

DATA_OE

VMEBUS_WRITE

/tmp_mnt/home/cad_job2/job/ees-vme-seed/cae/cdf_slave.sbk(04;3) Thu Mar 28 14:34:55 1996

10

D(24)

D(25)

D(26)

D(27)

D(28)

D(29)

D(30)

D(31)

D(0)

D(1)

D(2)

D(3)

D(4)

D(5)

D(6)

D(7)

D(8)

D(9)

D(10)

D(11)

D(12)

D(13)

D(14)

D(15)

D(16)

D(17)

D(18)

D(19)

D(20)

D(21)

D(22)

D(23)

AM27S19SAPC

10111213141512345679U15O7CSO6A4O5A3O4A2O3A1O2A0O1O0CDF Front-End Slave Interface

VMEbus Data Transceivers

Fermi National Accelerator Lab CDF UPGRADE

ELECTRONICS

Theresa M. Shaw

RD/EED/EES

ASHAW-12-01-95-P5

5 of 5

SIZED

SHEET REV DWG NO

FSMC NO

SCALE

DESCRIPTION

DATE

APPROVED

REVISIONSCDB47ACDBA123DWG NO

SNREV856471385610UF

C5410UF

C5310UF

C5210UF

C5110UF

C5010UF

C4910UF

C4810UF

C4710UF

C4610UF

C45GND GND VCC 11191816171514121398675423Cypress CY74FCT2374T

U17CLKOED7D6D5D4D3D2D1D0Q7Q6Q5Q4Q3Q2Q1Q011191816171514121398675423Cypress CY74FCT2374T

U18CLKOED7D6D5D4D3D2D1D0Q7Q6Q5Q4Q3Q2Q1Q011191816171514121398675423Cypress CY74FCT2374T

U19CLKOED7D6D5D4D3D2D1D0Q7Q6Q5Q4Q3Q2Q1Q011191816171514121398675423Cypress CY74FCT2374T

U16CLKOED7D6D5D4D3D2D1D0Q7Q6Q5Q4Q3Q2Q1Q0GNDVCCGNDVCCGNDVCC0.1UF

PAN ECU-V1H104KBW DIG PCC104B

C230.1UF

C250.1UF

C270.1UF

C290.1UF

C310.1UF

C330.1UF

C350.1UF

C370.1UF

C390.1UF

C420.1UF

C400.1UF

C380.1UF

C360.1UF

C340.1UF

C320.1UF

C300.1UF

C280.1UF

C260.1UF

C240.1UF

C220.1UF

C210.1UF

C200.1UF

C190.1UF

C170.1UF

C160.1UF

C150.1UF

C140.1UF

C130.1UF

C120.1UF

C110.1UF

C90.1UF

C60.1UF

C50.1UF

C40.1UF

C70.1UF

C80.1UF

C10Diagnostic Register

ID PROM

NTA0

NTA1

NTA2

NTA3

NTA4 rd_idprom wr_diag rd_diag

D(31:0)/tmp_mnt/home/cad_job2/job/ees-vme-seed/cae/cdf_slave.sbk(05;6) Thu Mar 28 14:34:59 1996

11

APPENDIX B Xilinx FPGA Schematics for CDF VMEbus Slave

12

VME_AM0

VME_AM1

VME_AM2

VME_AM3

VME_AM4

VME_AM5

VME_LWORD_

VME_IACK_

VME_AS_

VME_DS0_

VME_DS1_

RSTVME_WRITE_

12/1/95SHAW-12-01-95-P1

Theresa Shaw

Fermi National Accelerator Laboratory

1 of 4

AXILINX XC3164A VMEbus Slave Interface

ISSUED

CHECKED

DRAWN

APPROVALS

DATE

CONTRACT NO.

SCALE

FSCM NO.

DWG. NO.

SHEET

SIZE

REV12345678765431ABCDCBAPPROVED

DESCRIPTION

REVREVISIONS

SH.REVDP54ILDQDGP55ILDQDGP56ILDQDGP57ILDQDGP58ILDQDGP62ILDQDGP63ILDQDGP64ILDQDGP65IBUFOIP66IBUFOIP67IBUFOIBUFOIBUFOIBUFOIBUFOIGCLK

I1I0OAND2B1

OI0I1I2I3I4AND5B2

AND2B2

I1I0OI0I1I2I3I4AND5B1

OR2I1I0OAND2

I1I0OI0I1I2I3AND4B2

BUFOIBUFOIBUFOIBUFOIBUFOIBUFOIBUFOIBUFOIBUFOIBUFOIBUFOIBUFOI1I0OAND2B1

BUFOIBUFOIBUFOIBUFOINVOIP68IBUFOIP70IBUFOIACKP150OBUF

OIAND2

I1I0OI1I0OAND2B1

FDC_1 CLR DQCVME_AM0 ds0_ ds1_ ready as_as_start_as start_dtack

VME_READ open_bus ready_wr end_ds addr_lat_

RSTits_me valid_addr vme_aone blk_am sw_am

VME_WRITE_

GRACK

1wr_delay dack_ dack_/tmp_mnt/home/cad_job2/job/ees-tm9u-seed/cae/vme_slave/vme_slave.sbk(01;54) Wed Aug 14 16:01:24 1996

13

VME_A1

VME_A2

VME_A3

VME_A4

VME_A5

VME_A6

VME_A7

VME_A15

VME_A14

VME_A13

VME_A12

VME_A11

VME_A10

VME_A9

VME_A8

NTA0

NTA1

NTA2

NTA3

NTA4

NTA5

Theresa Shaw

Fermi National Accelerator Laboratory

AXILINX XC3164A VMEbus Slave Interface

12/1/95

2 of 4SHAW-12-01-95-P2

ISSUED

CHECKED

DRAWN

APPROVALS

DATE

CONTRACT NO.

SCALE

FSCM NO.

DWG. NO.

SHEET

SIZE

REV12345678765431ABCDCBAPPROVED

DESCRIPTION

REVREVISIONS

SH.REVDP11ILDQDGP12ILDQDGP13ILDQDGP14ILDQDGP15ILDQDGP16ILDQDGP17ILDQDGP18ILDQDGP4ILDQDGP5IBUFOIP6IBUFOIP7IBUFOIP8IBUFOIP9IBUFOIP10IBUFOINVOIBUFOIBUFOIBUFOIBUFOIOR2I1I0OACLK

P71OBUF

OIP72OBUF

OIP73OBUF

OIP74OBUF

OIP84OBUF

OIP85OBUF

OICIN(1)

CIN(2)

CIN(3)

CIN(4)

CIN(5)

BUFOIBUFOICIN(6)

CIN(7)

CIN(0)

CB8CLE

TCCEO

Q[7:0]

D[7:0]

LCLR

CEFDC

QDCLR

Cvme_aone nt(4) nt(3) nt(2) nt(1) nt(0) addr_lat_ nt(5)

1start_dtack

1VME_A7 as_start_as end_ds

CIN(7:0)

0nt(7:0)/tmp_mnt/home/cad_job2/job/ees-vme-seed/cae/vme_slave/vme_slave.sbk(02;42) Thu Mar 28 14:36:07 1996

14

VME_A20

VME_A21

VME_A22

VME_A23

3 of 4

Theresa Shaw

Fermi National Accelerator Laboratory

AXILINX XC3164A VMEbus Slave Interface

12/1/95SHAW-12-01-95-P3

ISSUED

CHECKED

DRAWN

APPROVALS

DATE

CONTRACT NO.

SCALE

FSCM NO.

DWG. NO.

SHEET

SIZE

REV12345678765431ABCDCBAPPROVED

DESCRIPTION

REVREVISIONS

SH.REVDATA_OE_

VMEBUS_WRITE_

VME_A16

VME_A17

VME_A18

VME_A19

P26ILDQDGP27ILDQDGP28ILDQDGP29ILDQDGP22ILDQDGP23ILDQDGP24ILDQDGP25ILDQDGAND2

I1I0OI1I0OAND2B1

OR2I1I0OBUFOIBUFOIBUFOIBUFOIBUFOIBUFOIBUFOIBUFOIOI0I1I2I3AND4B4

OI0I1I2I3AND4B3

NAND3

I2I1I0OR2I1I0OINVOIOI0I1NAND2B1

P146

OBUF

OIP149OBUF

OIP96OBUF

OIP97OBUF

OIP88OBUF

OIOI0I1I2AND3B1

I2I1I0OVME_A20

valid_addr csr_space nt(0) nt(1) nt(2) diagdiagopen_reg open_reg

VME_READ

WR_DIAG

RD_DIAG_

RD_ID_ idprom_space

DAT_OE_ addr_lat_ ready ready_wr wr_delay open_bus open_reg/tmp_mnt/home/cad_job2/job/ees-vme-seed/cae/vme_slave/vme_slave.sbk(03;45) Thu Mar 28 14:36:08 1996

15

SHAW-12-01-95-P4

XILINX XC3164A VMEbus Slave Interface

Fermi National Accelerator Laboratory

12345678765431ABCDCBA

REVISIONS D /tmp_mnt/home/cad_job2/job/ees-vme-seed/cae/vme_slave/vme_slave.sbk(04;24) Thu Mar 28 14:36:08 1996

16

APPENDIX C

Xilinx FPGA Sample Simulation

19

APPENDIX D

Printed Circuit Layout

20

/tmp_mnt/home/cad_job2/job/ees-vme  Mar. 28, 1996  14:28:20