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Connecting the Cypress VIC068/VACO068 to the
TI TMS320C40: A Prototype Design

Introduction

The Cypress Semiconductor VIC068 VMEDbus Interface Con-
troller and its companion VAC068 VMEbus Address Control-
ler provide a complete VMEbus interface including master
and slave capability (Reference 2). As these components can
be used in a wide variety of applications, it is natural to utilize
the VICO68/VACO068 in a single- or multiple- TMS320C40
VMEDbus card design.

This application note provides high-level as well as low-level
details of interfacing VIC/VAC to TMS320C40. This allows for
techniques to be implemented to minimize design time for
subsequent efforts since this design has not been optimized
for either size or speed. The Design Requisites section pro-
vides the design goals established prior to design as well as
relevant background regarding devices involved. Hardware
details, including schematics and programmable logic source
code, represent the central focus of the paper. In addition,
software initialization of the chip, set by the TMS320C40, is
covered. Throughout this note, it is assumed that the reader
is familiar with the TMS320C40 architecture (Reference 1),
the basics of the VICO68A/VACO068A (Reference 2), and the
VMEDbus and its protocol(s) (References 5,6).

Design Requisites
Design Goals

This project began with the development of a set of design
goals for the VME interface based on our particular needs.
The main focus was on a TMS320C40 card providing both
(VMEbus) master and slave capability for reads, writes,
read-modify-writes, write posting, and slave block transfers.
In terms of the address/data capability, a design was made to
the most prevalent configuration (for other cards available
commercially): 24-bit address and 32-bit data (i.e., A24/D32).
However, the design presented here does not preclude 32-bit
addressing with minor modifications. Via the VIC068, this de-
sign also provides system controller capability. VMEDbus inter-
rupt supportis not provided. The VACO068 is utilized to provide
address control/mapping, two Universal Asynchronous Re-
ceiver/Transmitters (UARTS) (required for our application),
and a general purpose parallel I/O. In addition to the VMEbus
functionality, interface compatibility is required with both the
existing TMS320C40-40, which has 50-nanosecond cycle
time, and the faster TMS320C40, 40-nanosecond part.

Design Considerations

The 68020 User's Manual (Reference 7) was referenced ex-
tensively for this design, which covers a complete examina-
tion of the VIC068 and VAC068 and extends to review the
680x0 family bus signals and cycles. An examination of the
VIC068 and VACO068 reveals a direct interface to the Motorola
680x0 family data, address, and control signals. The VIC068
and VACO068 are both driven with the familiar 680x0 address
and data strobes (PAS*, DS*), which have an asynchronous
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transfer protocol implemented with the data transfer and size
acknowledgment signals DSACKO* and DSACK1*. In addi-
tion to these signals, the transfer size signals, SIZ0 and SIZ1,
are an integral part of the 680x0’s dynamic bus sizing capa-
bility and, with the lower address lines, encode the size of the
transfer in progress. During transfer, the function code signals
(FCO-FC2) provide additional information of importance in
multi-user environments. Bus arbitration is an integral part of
the 680x0 via the bus request (BR*), bus grant (BG*), and bus
grant acknowledge (BGACK?®) signals and are used directly
by the VICO068. Finally, like many other general purpose mi-
croprocessors, bus cycles for the 680x0 are several clock cy-
cles long.

Although the VIC068 and VACO068 are driven by, and can
drive, the familiar 680x0 bus signals, a quick examination of
the TMS320C40 bus signals shows little similarity to the
680x0 family. The TMS320C40 provides a bus protocol com-
mon to the TMS320 floating-point DSP product line. An exter-
nal ready signal allows for wait-state generation and controls
the rate of transfer in a synchronous fashion (i.e., cycles can
be extended an integer number of clock cycles). As described
in Reference 1, the TMS320C40 provides a 32-bit address
range divided into two identical 31-bit address, 32-bit data
buses termed local and global. The TMS320C40 executes
single cycle instructions and relies on a multistage pipeline for
execution speed. Detailed bus status is provided for each cy-
cle via the STAT lines, which provide information regarding
the type of instruction and access. Individual control lines are
provided for three-stating the address, data, and control
bus(es). A read-modify-write signal is not provided (as it is on
the 680x0). However, an instruction-driven LOCK* signal is
available. Each cycle is controlled by a strobe (STRBx*) sig-
nal in conjunction with the corresponding read/write (R/Wx*)
strobe. One of the TMS320C40’s many features is the range
of configuration options for this external interface. The
TMS320C40 has evolved from its earlier floating-point coun-
terparts and provides a truly flexible interface via the local and
global bus configuration control registers.

High-Level Architecture

The high-level architecture for the card places 20-nanosec-
ond (ns), high-density, 4-megabit (128Kx32) Cypress CMOS
SRAM modules on both local and global buses of the
TMS320C40. (The size of the memory array should not im-
pact the TMS320C40-to-VIC068/VAC068 interface design.)
The global side is designated as program memory and the
local side as data memory for the application. It is anticipated
that the local memory will be fully occupied by DMA copro-
cessor activity coupled with data fetches during communica-
tions-oriented DSP operations. Given this, the A24 VME
spectrum is placed on the global (program) side, segmenting
the local side 1/0 activity, the critical path for the application,
from all VMEDbus activity. (Note that the interface documented
herein can be used on either side due to the symmetry of the
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global and local buses.) In addition to programming SRAM on
the global side, two 128Kx16 EPROMSs for embedded pro-
gram store are also placed, with the boot load feature of the
TMS320C40 applied.

Because the design is limited to VMEbus A24 addressing, its
spectrum fits nicely anywhere in the TMS320C40 global side
address spectrum, from 08000 0000h to OFFFF FFFFh.
Therefore, VMEbus master access is memory mapped into
the TMS320C40 global side address range. When an access
occurs in this predefined A24 range, the TMS320C40 bus
signals are transformed into 680x0 bus signals. These drive
the VIC068/VACO068 pair and initiate a VMEbus transfer. Glo-
bal side accesses outside of this range do not generate such
signals and occur at full speed (i.e., the speed appropriate for
that memory or peripheral). Regarding the “endianess” (Ref-
erences 8,9) of the interface, it is known that the 680x0 family
maintains big-endian byte ordering (byte addressable memo-
ry organization) with little-endian bit ordering in each addres-
sable unit. In contrast, the TMS320C40 is flat in its byte endi-
aness (32-bit word addressable only) and little-endian bit
ordered. Therefore, no swapping is done on the interface as
32-bit word transfers (between processors) maintain DO as
the least significant bit. This forces the designer to tradeoff
transfer speed with a wider range of transfers (byte, word, and
three byte) than inherent to the TMS320C40 (longword).
Transfers are limited to D32. In order to provide transfers of
all sizes, additional set-up and/or decoding would have to be
done prior to/during the transfer in progress.

Hardware Description

After examining the VIC068/VACO068 interface and capabili-
ties and comparing them with the TMS320C40, a prototype
design was initiated. Based on the above discussion, the
strategy is to map from the given set of TMS320C40 bus sig-
nals to a set of 680x0-like signals driving their counterparts
on the VIC068 and VACO068 for master cycles. (Note: the
TMS320C40 is reading from or writing to the VMEbus.) Not
only can the TMS320C40 initiate VMEDbus cycles as a bus
master, the card can also respond to slave cycles. Most often,
slave access is used in terms of access to shared memory on
the (slave) <card. To accomplish this on the
TMS320C40-based VME card, a set of signals is required to
respond to bus requests from the VIC068/VAC068 and an
additional set is required to “hold off’ the TMS320C40 global
side during such transfers.

To accomplish this transformation of signals, programmable
logic is applied. It is desirable to keep the design time to a
minimum while maintaining the most flexible or programma-
ble design. Based on this, Cypress’s CY7C335 universal syn-
chronous EPLDs (Reference 3) are used. These devices are
field programmable and optimized for state machines. The
335 has 12 input macrocells, 12 output macrocells, 256 prod-
uct terms, 4 buried registers, and operates to a maximum
frequency of 100 megahertz (MHz). Development tools for
these EPLDs include Warp20d, a VHDL compiler from Cy-
press, and Data I/0’s ABELO version 4.0 or better, using fit-
ters available on the Cypress Bulletin Board (408-943-2954).

Reset Circuitry

The VIC068 must receive a global reset in order to function
correctly. The global reset should occur after the power sup-
ply and the 64-MHz (U4) oscillator have stabilized and before
any interaction with the chip is attempted. The VIC requires

both the leading and trailing edges of IRESET*/IPLO, as
shown on page 14-32 of the Users Guide and as discussed
in Chapter 12.

To implement this function, an R/C network along with a pair
of Schmitt Trigger inverters are used to create a power-up
signal. The R/C values are not given since they will be a func-
tion of the system power supply and oscillator power-up delay
time. The power-up signal is supplied to U12, a 22V10 that is
programmed as a state machine to create the required wave-
forms. (Part of U12 is also used for address decoding.) After
the power up delay is complete, the power-up signal goes
High, which causes U12 to drive IRESET Low. The state ma-
chine waits for the VIC to respond by driving RESET Low. It
then drives IPLO Low for two clock cycles indicating a global
reset is to take place. IPLO is returned to a High state followed
by the IRESET signal. If the VIC is configured as a VMEbus
system controller, a global reset will cause the VIC to drive
the SYSRESET line for 200 ms, as required by the VMEbus
specification. The RESET output on the VIC068 is used to
reset both the TMS320C40 as well as the VAC068 and all
programmable logic on-board.

Address Bus Decoding

The VIC068/VACO068 interface, and consequently the VME-
bus itself, is mapped into the TMS320C40 global side at
0DO000 0000h. In this application, the global side is divided
into two halves via the STRB ACTIVE field in the TMS320C40
(global) memory control register. Zero-wait state devices (fast
SRAM) are placed in the lower half and slower memory
(EPROM) and peripherals (the VIC068/VACO068 pair) are
placed in the upper half. Therefore, the TMS320C40 address-
es program memory via STRBO and addresses the VMEbus
via STRB1. As shown in the accompanying schematics, U12
is a 22V10 PAL used for STRB1 address bus decoding. In
particular, a Cypress PAL22V10D-7 was used. This PAL is
used to decode each (global) TMS320C40 STRBL1 bus cycle
using the TMS320C40 H1 clock. Cycle type decoding is ac-
complished fully via the STAT lines (versus simply using the
R/W strobe) and allows for future expansion/reconfiguration if
required. As shown, the STRB1 range is divided into 8 distinct
segments via use of GA28-GA30. (GA31 is implicitly a logic
1.) Outputs of the decoding operation are (VMEbus) master
write (MWR*), master read (MRD*), VICO68/VACO068 register
write  (RWR?*), register read (RRD*) and EPROM read
(GPROM¥*). As found in the VIC068/VAC068 documentation,
the VACO068 is hard-wired, starting at address OFFFD 0000h.
It also provides for VICO68 selection, starting at address
OFFFC 0000h. A memory map for the global side, as decoded
by the 22V10 PAL, is shown in Table 1. The ABEL source
code is provided in the appendix.

Table 1.Global Side Memory Map

Address Unit Addressed
08000 0000h SRAM
0C000 0000h EPROM
0DO000 0000h VMEbus A24

Address 00 0000h

OFFFC 0000h VIC068 Register Set

OFFFD 0000h VACO068 Register Set
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Bus Control

Once a cycle in the VMEbus address range is detected by the
address decoding PAL, the sequencers shown provide the
signals required for both master and slave cycles. U13 is the
first of three sequencers and accomplishes overall bus control
providing enable signals for global bus access by the
TMS320C40 (GBE*), master cycle sequencer output (MOE?),
slave cycle sequencer output (SOE*), VMEbus slave local
bus grant (LBG*) and a ready signal for the TMS320C40
(GRDY1*). Notice that a full complement of inputs are pre-
sented to the bus control sequencer. This is done to accom-
modate all possible cycles and to allow reconfiguration with-
out hardware changes. While the TMS320C40 H3 clock
(20 MHz) is used here, this is not an absolute requirement as
the array of sequencers operate asynchronously once a mas-
ter or slave cycle begins. The use of H3 here, however, does
simplify the sequencer code because the H3 clock serves as
a convenient reference to the TMS320C40 cycle in progress.

A master cycle begins with U12 generating a master read or
write signal or either register read or write. This enables the
output of the master bus cycle signal generation sequencer
U14. In fact, this signal is asserted during all bus activity other
than slave cycles. Termination of a master cycle ends with the
assertion of the acknowledge signals DSACKO* and
DSACK1* and/or the local bus error signal (LBERR*). All are
generated by the VIC068 in response to acknowledge signals
provided over the VMEbus. The sequencer responds to these
signals by providing the ready signal for this TMS320C40
STRB1 access (RDY1*) by asserting GRDY1*. In this design,
external ready signals are used exclusively, versus ANDing or
ORing with internal ready, and the generation of the ready
signal conforms to the second of two methods called out in
Reference 1: ready is High between accesses.

Slave cycles are initiated by the assertion of local bus request
(LBR*) by the VIC068. With this asserted, U13 provides bus
control by first disabling the TMS320C40 global bus (deas-
serting GBE*), then disabling the master bus cycle generation
sequencer outputs (U14 MOEY), followed by enabling the out-
puts on the slave bus cycle signal generation sequencer
(SOE*), U15. Given that the bus has been successfully
“seized”, the local bus grant signal (LBG*) is asserted. Slave
cycles are terminated by deassertion of the local bus request
input.

Master Bus Cycle Generation

The master bus cycle generation sequencer U14 runs in tan-
dem with the bus control segencer U13. The sequencer code
found in U13 and U14 results from one common state dia-
gram. It is necessary to split these functions up due to limita-
tions of the number of outputs per sequencer. Therefore, the
inputs to U14 are identical to those found on U13. Master bus
cycles proceed according to the appropriate cycle (read or
write) definition found in Reference 7. The function code lines
are driven to a supervisory state, giving the widest possible
audience, supervisory data. Termination of a master cycle
ends with the assertion of the acknowledge signals DSACKO*
and DSACK1* and/or the local bus error signal (LBERR*) as
described above. Note that VIC068/VACO068 register access-
es are also master accesses in the address range(s) speci-
fied above. While the sequencer code does not initiate
read-modify-write cycles, it is easy to see how the use of the
TMS320C40 GLOCK* input could be used to accomplish this.

Slave Bus Cycle Generation

Slave cycles are initiated by the VACO068 in response to a
request over the VMEbus in the selected range as determined
in the appropriate VACO068 register (covered in the next sec-
tion). As shown, inputs to the sequencer are the common
680x0 bus signals driven by the VIC068 for slave cycles and
alternately driven by the master sequencers for master cy-
cles. Assertion of the local bus grant signal (LBG*) by U13
indicates the absence of the TMS320C40 on the global bus,
thereby allowing access of (shared) global SRAM by the
VIC068/VACO068 pair. Assuming the correct transfer size, the
memory strobe signals GSTRBO* and GR/WO are driven to
provide access to the shared global SRAM. Following this,
acknowledgment is provided via DSACKO* and DSACK1*,
ending the slave cycle. Note that while VAC068 documenta-
tion states that its DSACK signals can be three-stated on the
assertion of LAEN, this was not the case with this configura-
tion. Therefore, USA was required to artificially three-state
those signals so that the slave sequencer could control the
data acknowledgment.

VIC068/VACO068 Software Initialization

The VIC068/VACO068 pair register set can be overwhelming at
first glance, but very few registers require attention prior to
using the pair for either master or slave operations. The
VACO068 should be initialized first as this controls both master
and slave address mapping. With that complete, the VIC068
is programmed. Fine tuning of the interface can be performed
using the programmable delay registers for the interface after
initial capability is verified. As the VIC068/VAC068 was pro-
grammed using C, vic.h and vac.h header files were devel-
oped which provide base and offset definitions for the com-
plete register set of each device.

Before programming the VIC068/VACO068 pair, the VAC068
must be brought out of its initial “Force EPROM” mode which
asserts EPROMCS* for all accesses. This is accomplished by
reading from the EPROM space beginning at OFFO0 0000h.
The address decoding PAL U12 does not provide for access
to this range. However, a dummy access to this region can be
initiated by manipulating the TMS320C40 (global) memory
interface control register. The register is set to provide ze-
ro-wait state, internal ready dependent (only) accesses to the
appropriate strobe (STRBL1 for this case). With this setin the
SWW and WTCNT fields, a read from address OFFO0 0000h
is performed. Immediately following this read, the SWW field
to external ready accesses is reset and a second read to the
VACO068 is performed, this time at the VACO068 register base,
OFFFD 0000h. This read provides the required access to
“snap” the sequencers back to their default states.

After the “Force EPROMCS” mode is exited, it is verified that
the VACO068 can be addressed by reading the device ID via the
VACO068 ID register. With that established, the (slave) SLSELO
Base Address register and the SLSELO Address Mask regis-
ter followed by the (master) A24 Base Address register are
programmed. To enable the VAC068 decode and compare
functions, the last step is to write to the VACO068 ID register.
The VICO068 ID register is similarly polled and, following the
successful read of that register, the Address Modifier Source
register and the Slave Select 0 Control O register are set. This
completes the initial programming of the pair. At this time, the
SYSFAIL LED, if applicable, may be extinguished by writing to
the Interprocessor Communication 7 register. The initial regis-
ter settings for this application are provided in Table 2.
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Table 2.VIC068/VACO68 Initial Register Settings

Address Register Size (Bits) Setting
OFFFD 0200h VAC SLSELO Base 16 0010h
OFFFD 0300h VAC SLSELO Mask 16 00FOh
OFFFD 0800h VAC A24 Base 13 0D10h
OFFFD 2900h VAC ID 16 Write to EnableVAC
OFFFC 00B4h VIC Address Modifier 8 03Dh
OFFFC 00COh VIC Slave Select 0 Control 0 8 014h

Conclusion

The development of a prototype interface between the
TMS320C40 DSP and the Cypress VIC068/VAC068 was ac-
complished with a minimum amount of programmable logic in
the form of simple PALs and sequencers. The result is a re-
configurable, programmable interface for A24/D32 VMEbus
master/slave capability. While the initial transfer speed is low,
speed gains can be made by increasing the sequencer’s clock
speed and eliminating unnecessary states in the prototype
sequencer code. Read-modify-write cycles can be accom-
plished with the existing hardware via the use of the
TMS320C40 LOCK instruction group. Ultimately, the design
documented herein could be encapsulated in an FPGA for
both speed and size gains.
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Appendix A. Address Bus Decoder - ABEL Source

nmodul e u1i2
title ' G obal Bus Decode
Revi si on 1.0
Par t Cypress PAL22V10D-7
Abel Version 4.3
Pr oj ect C40 |1/ O Board’
Ul2 device ' P22V10’
“l nputs”
clk, reset pin1,2; “cl ock, reset”
gstatO,gstatl pin 3,4 ; “C40 status”
gstat2,gstat3 pin 5, 6; “C40 status”
ga28, ga29, ga30 pin 7,8,9; “C40 address”
gstrbl pin 10; “C40 strobe 1"
out e pin 11; “out put enabl e
pur eset pin 13; “out put enabl e”
“Qut put s”
ipl0,ireset,tnpl pin 17,18, 16 istype 'reg,invert’;
nrd, mar pin 19,20; “master read & wite”
rrd, rw pin 21,22; “register read & wite”
gprom pin 23; “PROM sel ect”
“M sc”
ga3l = 1, “dummy var”
“Sets”
stat = [gstat3,gstat2,gstatl, gstatO]; “status”
addr = [ga31, ga30, ga29, ga28]; “ms ni bbl e”
output = [gpromrwr,rrd, mw, nrd]; “out put”
power _up = [ireset,iplO,tnmpl]; “reset

state definations for power up reset sequence.
[ireset,iplO,tnmpl]

sO =11,1,1] ; “initial state

sl =10,1,1] ; “ireset asserted

s2 =[0,0,1] ; “ireset/ipl0O asserted

s3 =10,0,0] ; “hold for extra cl ock

s4 =[0,1,0] ; “de-assert iplO

s5 =11,1,0] ; “de-assert ireset

s6 = [1,0,0] ; “should never get here

s7 =[1,0,1] ; “should never get here
HLXCz=10.X,.C,.Z

equati ons

output.c = clk;

power _up.c = clk;

out put.oe = loute;

power _up.oe = !oute;

“Mast er Read”

Inmrd := reset & (addr == ~hd) & (stat ==11,0,X X]) & !gstrbi;
“Master Wite”

Imw = reset & (addr == ~hd) & ((stat ==11,1,0,1]) #
(stat ==11,1,1,0])) & !gstrbl



= = Connecting the VICO68/VACO68 to the Tl 320C40

Appendix A. Address Bus Decoder - ABEL Source (continued)

“Regi ster Read”

Irrd := reset & (addr == ~hf) & (stat ==[1,0,X,X]) & !gstrbl
“Register Wite”

lrw = reset & (addr == ~hf) & ((stat ==11,1,0,1]) #

(stat ==11,1,1,0])) & !gstrbl

“ PROM Read”

lgprom:= reset & (addr == “hc) & (stat == [1,0,X,X]) & !gstrbl

power up reset state equations
st at e_di agram power _up

Initial power up state
state sO:

if (pureset) then si

el se sO;

assert ireset

state sl:

if (!pureset) then sO
else if (lreset) then s2
el se s1;

“assert iplO

state s2:

if (!pureset) then sO
el se s3;

“keep both asserted for extra clock
state s3:

if (!pureset) then sO

el se s4;

“de-assert iplO

state s4:

if (!pureset) then sO
el se s5;

“de-assert ireset and stop
state s5:

if (!pureset) then sO

el se sb5;

“check on indeterm nate states
state s6:

if (!pureset) then sO

el se s6;

“check on indeterm nate states
state s7:

if (!pureset) then sO

el se s7;
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Appendix A. Address Bus Decoder - ABEL Source (continued)

test_vectors
([clk, reset, gstat 3, gstat2, gstatl, gstatO, ga30, ga29, ga28,
gstrbl, oute] -> output)

[CX X X X X X X X X 1] -> Z, “1 test for high-2z"

[CO, X XX X X X X X 0] -> Ab11111;“2 test for reset”
[C1,1,0,X X1,0,1,0,0] -> Ap11110;“3 test for master read”
[C1,1,1,0,1,1,0,2,0,0] -> Ab11101;“4 test for master wite”
[C1,1,1,12,0,1,0,2,0,0] -> Ap11101;“5 test for master wite”
[C1,1,0,X X1,1,1,0,0] -> Ab11011;“6 test for register read”
[C1,1,1,0,1,1,2,12,0,0] -> Ab10111;“7 test for register wite”
[C1,1,1,12,0,1,2,12,0,0] -> "b10111;“8 test for register wite”
[C1,1,0,X X 1,0,0,0,0] -> Ab01111;“9 test for PROM read”
[C1,1,0,X%X0,0,0,0,0] -> Ap11111;“10 test bad address”
[C1,0,0,0,0,1,2,2,0,0] -> Ap11111;“11 test bad status”

en 12
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Appendix B. Bus Control Sequencer - ABEL Source

nmodul e ul3cC

title ' C40 Bus Control

Revi si on 1.0

Par t CY7C335

Abel Version 4.3 using Cypress fitter

Pr oj ect TMS320C40 1/ 0O Card ’

U13C devi ce ' p335’

“l nputs”

clk, reset pin 1,13; “cl ock, reset”
'nrd, mar, rrd, rw, gprom pin 24,11, 10,9, 12; “decoded cycle”
mnb, | br pin 7,6; “mast er/ sl ave requests”
dedl k pin 5; “m s deadl ock”
dsackO, ! dsack1,!I berr pin 4,28, 15; “cycl e responses”
I gl ock pin 26; “C40 | ock”

oe pin 14; “out put enabl e”
“Qut put s”

| bg pin 27 istype 'reg_RS,invert’ ;“slave grant”
gbe pin 16 istype 'reg_RS,invert’ ;“C40 g bus enable”
soe, noe pin 17,18 istype 'reg _RS,invert’ ;“pls oe(s)”
grdyl pin 19 istype 'reg RS,invert’ ;“C40 ready 1"
“Set s”

cycle = [gpromrw,rrd, mw,nrd]; “cycle request”

ack = [dsack1l, dsackO]; “acknow edge”

out put = [grdyl, soe, noe, gbe, | bg]; “output”

“State Description”

P4, P3, P2, P1 node 34, 33,32, 31

PO pin 25 istype 'reg,invert’;
P4, P3,P2,P1 istype 'reg’;

sreg = [ P4, P3, P2, P1,!PO];
S0 =[0,0,0,0,0];
S1 =1[0,0,0,0,1];
S2 =[0,0,0,1,0];
S3 =[0,0,0,1,1];
S4 =[0,0,1,0,0];
S5 =10,0,1,0,1];
S6 =[0,0,1,1,0];
S7 =1[0,0,1,1,1];
S8 =[0,1,0,0,0];
S9 =[0,1,0,0,1];
S10 = [0,1,0,1,0];
S11 = [0,1,0,1,1];
S12 = [0,1,1,0,0];
S13 = [0,1,1,0,1];
Si14 = [0,1,1,1,0];
Si5 = [0,1,1,1,1];
S16 = [1,0,0,0,0];
S17 =[1,0,0,0, 1];
S18 = [1,0,0,1,0];
S19 = [1,0,0,1,1];
S20 = [1,0,1,0,0];
S21 =[1,0,1,0,1];
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S22 =[1,0,1,1,0];

S23 =[1,0,1,1,1];

S24 =[1,1,0,0,0];

S25 =[1,1,0,0, 1];

S26 =[1,1,0,1,0];

S27 =[1,1,0,1,1];

S28 =[1,1,1,0,0];

S29 =[1,1,1,0,1];

S30 =[1,1,1,1,0];

S31 =101,1,1,1,1];

“M sc”
HLXCz=1,0.X,.C,.Z;
equati ons

out put. CE = !oe; “set output enable”

out put. CLK = cl k;
sreg. CLK = cl k;

@age
state_di agram sreg
state SO:
if !'reset then SO WTH
I bg.S = 1; “slave disable”
gbe.R = 1; “enable C40 gl obal side”
soe.S = 1; “slave disable”
noe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”
ENDW TH;
else if (Imd # !mm & I br) then S1
else if (lrrd # !'rw & I br) then $4;
else if (lgprom& Ibr) then S8;
else if (!lbr # !dedlk) then S16 W TH
ghe. S = 1;
moe. S = 1;
ENDW TH;
else SO WT
I bg.S = 1; “slave di sabl e”
ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “slave disabl e”
noe. R = 1, “enabl e master pls”
grdyl.S = 1; *“not ready”
ENDW TH;
@age
“Master Read/Wite”
state S1:
if lreset then SO WTH
I bg.S = 1; “slave di sabl e”
ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
noe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”
ENDW TH;

“cl ock the output
“and state regs”

regs”

“master read/wite”
“reg read/wite”
“ EPROM r ead”
“slave request”
“di sabl e gl obal
“and master pls”

si de”
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else if !dedlk & ((!'mnb) # (mab)) then S16 W TH

nmoe.S = 1;
ghe. S = 1;
ENDW TH;

else if 'mb then S2;“wait for ! mb”
el se S1;

state S2:
if Ireset then SO WTH

I bg.S = 1; “slave disabl e”

ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
1

noe. R ; “enabl e master pls”
grdyl.S = 1; “not ready”
ENDW TH;

else if
moe. S
gbe. S
ENDW TH;

else if ((!dsackl & !'dsackQ0) # !lberr) then S3 WTH
grdyl.R = 1;
ENDW TH;

el se S2;

state S3:
goto SO W TH
grdyl.sS = 1;
ENDW TH;

@age
“Regi ster Read/Wite”

ldedlk & ((!mb) # (mab)) then S16 W TH;
=1
=1

state S4:
if lreset then SO WTH

I bg.S = 1; “slave disabl e”

ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
1

noe. R ; “enabl e master pls”
grdyl.S = 1; “not ready”
ENDW TH;

else if ldsackl then S5 WTH
grdyl.R = 1;
ENDW TH;

el se S4;

state S5:
goto SO WTH
grdyl.sS = 1;
ENDW TH;

@age
“EPROM Read, 150ns EPROW”

10
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state S8:
if 'reset then SO WTH

I bg.S = 1; “slave di sabl e”

ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
noe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”

ENDW TH;

el se goto S9;

state S9:
if !reset then SO WTH

I bg.S = 1; “slave di sabl e”

ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
noe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”

ENDW TH;

el se goto S10;

state S10:
if lreset then SO WTH
I bg.S = 1; “slave di sabl e”
ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
nmoe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”
ENDW TH;

el se goto S11;

state S11:
if 'reset then SO WTH

I bg.S = 1; “slave di sabl e”

ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
noe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”

ENDW TH;
el se goto S12 WTH

grdyl.R = 1;

ENDW TH;
state S12:

if 'reset then SO WTH

I bg.S = 1; “slave di sabl e”

ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e sl ave pls”
noe. R = 1, “enabl e master pls”
grdyl.S = 1; *“not ready”

ENDW TH;
el se goto SO WTH

grdyl.S = 1;

ENDW TH;

11
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@age
“Local Bus Request”
state S16:

if 'reset then SO WTH

I bg.S = 1; “slave di sabl e”
ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
nmoe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”
ENDW TH;
el se goto S17 WTH
soe.R = 1; “enabl e sl ave PLS”
ENDW TH;
state S17:

if 'reset then SO WTH

I bg.S = 1; “slave di sabl e”
ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
noe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”
ENDW TH;
el se goto S18 W TH
I bg.R = 1; “finally allow slave access”
ENDW TH;
state S18:

if 'reset then SO WTH

I bg.S = 1; “slave di sabl e”
ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
nmoe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”
ENDW TH;
else if Ibr then goto S19 WTH
I bg.S = 1; “slave disabl e”
ENDW TH;
el se S18;
state S19:
if Ireset then SO WTH
I bg.S = 1; “slave di sabl e”
ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
nmoe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”
ENDW TH;
el se goto S20 WTH
soe. S =1; “di sabl e sl ave pls”
ENDW TH;

12
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state S20:
if 'reset then SO WTH

I bg.S = 1; “slave di sabl e”
ghe.R = 1; “enabl e C40 gl obal side”
soe. S = 1; “di sabl e slave pls”
noe. R = 1; “enabl e master pls”
grdyl.S = 1; “not ready”

ENDW TH;
el se goto SO WTH

moe. R = 1;

ghe.R = 1;

ENDW TH;

@age

make sure there are no undefined states”
state S21: goto SO;
state S22: goto SO;
state S23: goto SO;
state S24: goto SO;
state S25: goto SO;
state S26: goto SO;
state S27: goto SO;
state S28: goto SO;
state S29: goto SO;
state S30: goto SO;

“Power - Up”

state S31:
goto SO WT

I bg.S = 1; “sl ave di sabl e”

I bg. R = O; “dumy err 6099"

ghe.R = 1; “enabl e C40 gl obal side”
ghe. S = 0; “dumy err 6099"

soe. S = 1; “di sabl e sl ave PLS”
soe.R = 0; “dumy err 6099"

nmoe. R = 1; “enabl e master pls”
noe. S = 0; “dumy err 6099"
grdyl.S = 1; “not ready”
grdyl.R = 0; “dumry err 6099"

ENDW TH;

@age
“ Test vectors will not work with beta version of
“ Abel 4.3

test _vectors

([clk,reset,gpromrw,rrd, mw,nrd, | br, mb,
dsackl, dsackO, dedl k, | berr, gl ock, oe] ->
[!sreg, grdyl, soe, noe, gbe, | bg])

13
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nmodul e ulda

title ' C40 Bus Control

Revi si on 1.0

Par t CY7C335

Abel Version 4.3 using Cypress fitter

Pr oj ect TMS320C40 1/ 0O Card ’

Ul4a device ' p335’

“l nputs”

clk, reset pin 1,13; “cl ock, reset”
nrd, mwr,rrd, rw pin 12,11,10,9; “decoded cycle”
mnb, | br, gprom pin 7,6,5 ; “mast er/ sl ave requests”
dedl k pin 4, “m s deadl ock”

I dsackO, ! dsackl, | berr pin 28,27,2; “cycle responses”
gl ock pin 3; “C40 | ock”

oe pin 14; “out put enabl e”
“Qut put s”

pas pin 18 i stype "invert,reg_RS ;“68K address strobe”
ds pin 16 i stype "invert,reg_RS ;“68K data strobe”
rw pin 17 istype "invert,reg_RS ;“68K read/wite bar”
romc pin 15 i stype "invert,reg_RS ;“68K read-mod-wite”
siz0 pin 19 i stype "invert,reg_RS ;“68K size 0"

siz1l pin 20 i stype "invert,reg_RS ;“68K size 1"

fcl pin 23 i stype "invert,reg_RS ;“68K function 1"

fc2 pin 24 i stype "invert,reg_RS ;“68K function 0"
“Set s”

cycle = [gpromrw,rrd, mw,nrd]; “cycle request”

ack = [dsack1, dsackO]; “acknow edge”

out put = [pas,ds,rw rnc,siz0,sizl, fcl,fc2]; “68K ouputs”

“State Description”
P4, P3, P2, P1 node 34, 33, 32,31 istype 'reg’

PO pin 25 i stype 'reg,invert’;
sreg = [ P4, P3, P2, P1,!PO];
S0 =[0,0,0,0,0];
S1 =[0,0,0,0,1];
S2 =[0,0,0,1,0];
S3 =[0,0,0,1,1];
sS4 =[0,0,1,0,0];
s5 =[0,0,1,0,1];
s6 =[0,0,1,1,0];
sS7 =[0,0,1,1,1];
s8 =[0,1,0,0,0];
S9 =[0,1,0,0,1];
S10 = [0,1,0,1,0];
S11 =[0,1,0,1, 1];
S12 =[0,1,1,0,0];
S13 = [0,1,1,0,1];
Si14 = [0,1,1,1,0];
Si5 = [0,1,1,1,1];
S16 = [1,0,0,0,0];
S17 =[1,0,0,0, 1];
S18 = [1,0,0,1,0];
S19 = [1,0,0,1,1];
S20 = [1,0,1,0,0];
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S21 =1[1,0,1,0,1];

S22 =[1,0,1,1,0];

S23 =[1,0,1,1,1];

S24 =[1,1,0,0,0];

S25 =[1,1,0,0, 1];

S26 =[1,1,0,1,0];

S27 =[1,1,0,1,1];

S28 =[1,1,1,0,0];

S29 =[1,1,1,0,1];

S30 =[1,1,1,1,0];

S31 =101,1,1,1,1];
“M sc”

rwem pin 26 istype 'reg_RS,invert’
HLXCZzZ=10.X,.C,.Z;
equati ons

out put. CE = !oe;
out put. CLK = cl k;
sreg. CLK = cl k;

rwrem CLK = cl k;

“cl ock the output
“and state regs”
“and r/w store”

“set output enable”
regs”

“r/w flag”

@age
state_di agram sreg
state SO:
if (!reset # !dedl k) then SO WTH
pas.S = 1; “no strobe”
ds. S= 1; “no strobe”
rw.S = 1; “read”
rwsmem S = 1; “flag for neni
rnc. S = 1; “no rnc
siz0O.R =1 “set for”
sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for supervisory”
fc2.s = 1; “data access”
ENDW TH;
else if (Imd & !'rwrem & I br) then SI1 WTH  “naster read”
rw.S = 1; “assert read/wite”
rwrem S =1;
ENDW TH;
else if (Inrd & rwem & I br) then S2 WTH “master read”
pas.R = 1; “assert pas”
ds.R = 1; “and ds”
ENDW TH;
else if (!mw & rwem & I br) then S8 WTH “master wite”
rw.R = 1; “assert r/w'
rwemR = 1;
ENDW TH;
else if (!mw & !'rwnem & Ibr) then SO WTH  “master wite”

pas.R = 1;
ENDW TH;

“assert pas only”

16
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else if (lrrd & !'rwrem & | br) then S16 WTH “reg read”
rw.S = 1; “assert r/w
rwem S = 1;
ENDW TH;
else if (lrrd & rwrem & I br) then S17 WTH  “reg read”
pas.R = 1; “assert pas”
ds.R = 1; “and ds”
ENDW TH;
else if (Irw & rwem& Ibr) then S24 WTH “reg wite”
rw R = 1,
rwemR = 1;
ENDW TH;
else if (!Irw & !rwrem& | br) then S25 WTH
pas.R = 1; “assert pas only”
ENDW TH;
else SO WTH
pas.S = 1; “no strobe”
ds. S= 1; “no strobe”
rw.S = 1; “read”
rwmem S = 1; “flag for neni
rnc. S = 1; “no rnc”
siz0.R = 1; “set for”
sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for supervisory”
fc2.s = 1; “data access”
ENDW TH;
@age
“Mast er Read”
state Sl:
if (!reset # !dedl k) then SO WTH
pas.S = 1; “no strobe”
ds. S= 1; “no strobe”
rw.S = 1; “read”
rwmem S = 1; “flag for neni
rnc. S = 1; “no rnc”
siz0.R = 1; “set for”
sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for super”
fc2.s = 1; “data access”
ENDW TH;
else S2 WTH
pas.R = 1;
ds.R = 1;
ENDW TH;
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state S2:
if (!reset # !dedl k) then SO WTH
pas.S = 1; “no strobe”

ds. S= 1; “no strobe”

rw.S = 1; “read”

rwmem S = 1; “flag for neni

rnc. S = 1; “no rnc”

siz0.R = 1; “set for”

sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for super”
fc2.S = 1; “dat a access”

ENDW TH,;
else if 'mb then S3; “wait for !mb”
el se S2;
state S3:

if (!reset # !dedl k) then SO WTH
pas.S = 1; “no strobe”

ds. S= 1; “no strobe”

rw.S = 1; “read”

rwmem S = 1; “flag for neni

rnc. S = 1; “no rnc”

siz0.R = 1; “set for”

sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for supervisory”
fc2.S = 1; “dat a access”

ENDW TH;

else if ((!'dsackl & !dsackQ0) # !lberr) then S4
“ WTH

“ grdyl.R = 1"

ENDW TH;

el se S3;

state S4:

goto SO W TH

pas.S = 1;

ds.S = 1;

ENDW TH;

@age

“Master Wite”

state S8:

if (!reset # !dedl k) then SO WTH
pas.S = 1; “no strobe”

ds. S= 1; “no strobe”

rw.S = 1; “read”

rwremsS = 1;

rnrc.S=1; “ no rnct”

siz0.R = 1; “set for”

sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for supervisory”
fc2.S = 1; “data access”

ENDW TH;
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el se S9 WTH

pas.R = 1;
ENDW TH,;
state S9:
if (!reset # !dedl k) then SO WTH
pas.S = 1; “no strobe”
ds. S= 1; “no strobe”
rw.S = 1; “read”
rwrem S = 1;
rnc. S = 1; “no rnc”
siz0.R = 1; “set for”
sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for supervisory”
fc2.S = 1; “dat a access”
ENDW TH,;
el se S10 WTH
ds.r = 1;
ENDW TH;
state S10:
if (!reset # !dedl k) then SO WTH
pas.S = 1; “no strobe”
ds. S= 1; “no strobe”
rw.S = 1; “read”
rwremsS = 1;
rnc. S = 1; “no rnc”
siz0.R = 1; “set for”
sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for super”
fc2.S = 1; “dat a access”
ENDW TH,;
else if 'mwb then S11;
el se S10;
state S11:
if (!reset # !dedl k) then SO WTH
pas.S = 1; “no strobe”
ds. S= 1; “no strobe”
rw.S = 1; “read”
rwrem S = 1;
rnc. S = 1; “no rnc”
siz0.R = 1; “set for”
sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for supervisory”
fc2.S = 1; “dat a access”
ENDW TH,;
else if ((!dsackl & !dsack0) # !lberr) then S12;
el se S11;
state S12:
goto SO W TH
pas.S = 1;
ds.S = 1;
ENDW TH,;
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@age
“Regi ster Read”
state S16:
if 'reset then SO WTH
pas.S = 1; “no strobe”
ds. S= 1; “no strobe”
rw.S = 1; “read”
rwremsS = 1;
rmc.S = 1, “no rnc”
siz0.R = 1; “set for”
sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for super”
fc2.S = 1; “dat a access”
ENDW TH;
el se S17 WTH
pas.R = 1;
ds. R =1;
ENDW TH;
state S17:
if 'reset then SO WTH
pas.S = 1; “no strobe”
ds. S= 1; “no strobe”
rw.S = 1; “read”
rwremsS = 1;
rnc. S = 1; “no rnc”
siz0.R = 1; “set for”
sizl.R = 1; “32-bit xfers”
fcl.R = 1; “set for super”
fc2.S = 1; “dat a access”
ENDW TH;
else if ldsackl then S18
“W TH
“grdyl.R=1
“ ENDW TH;
el se S17;
state S18:
goto SO W TH
pas.S = 1;
ds.S = 1;
ENDW TH;
@age

“Register Wite”
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state S24:
if 'reset then

el se S25 W TH
pas.R = 1;
ENDW TH;

state S25:

if !'reset then
pas.S = 1;
ds. S= 1;
rw.S = 1;
rwremsS =
rnc. S = 1;
siz0.R
sizl.R
fcl. R
fc2.S
ENDW TH;

el se S26 WTH
ds.r = 1;
ENDW TH;

state S26:

if 'reset then
pas.S = 1;
ds. S= 1;
rw.S = 1;
rwrem S
rnc.S =
siz0.R
sizl.R
fcl. R
fc2.S
ENDW TH,;

1;
1;

1;
1;

else if
el se S26;

state S27:

goto SO W TH
pas.S = 1;
ds.S = 1;
ENDW TH;

YPRESS

Connecting the VIC068/VACO068 to the Tl 320C40

SO WTH
“no strobe”
“no strobe”
“read”

“no rnc”

“set for”

“32-bit xfers”

“set for supervisory”
“dat a access”

SO WTH
“no strobe”
“no strobe”
“read”

“no rnc”

“set for”

“32-bit xfers”

“set for supervisory”
“dat a access”

SO WTH
“no strobe”
“no strobe”
“read”

“no rnc”

“set for”

“32-bit xfers”

“set for supervisory
“dat a access”

I dsackl then S27;
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Appendix C. Master Cycle Generation Sequencer - ABEL Source (continued)

@age
“Power - Up”

state S31:

goto SO W TH
pas.S = 1;
pas.R = 0;
ds. S= 1;

ds. R= 0O;
rw.S = 1;
rwrem S = 1;
rw.R = 0;
rmc. S
rnc. R
siz0.R
si z0. S
sizl.R
siz1.S
fcl. R
fcl. S
fc2.S
fc2.R
ENDW TH,;

@age

test _vectors

1;
0;

“no strobe”
“error 6099
“no strobe”
“error 6099
“read”

“error 6099
“no rnc”
“error 6099
“set for”
“error 6099 fix”
“32-bit xfers”
“error 6099 fix”
“set for
“error 6099 fix”
“dat a access”
“error 6099 fix”

supervisory”

([clk, reset,gpromrw,rrd, mw, nrd, | br,

dsackl, dsackO, dedl k, | berr, gl ock, oe]

mab,
->

[!sreg,rwrem fc2,fcl,sizl,siz0,rnc, rw, ds, pas])

“1 power up”

[1,X X X X X X X X X X X X X 0]

“2 power up”

[0, X, X, X, X, X, X, X, X, X, X, X, X, X, 0]

“3 reset state”

[C 0, X X X X X X X X X X X X 0]

“4 mast er

read”

[C1,1,1,1,1,0,1,1,1,1,1,1,1,0]

“5 mab

asserted”

[C1,1,1,1,1,0,1,0,1,1,1,1,1,0]

“6 data acked”

[C1,1,1,1,1,0,1,0,0,0,1,1,1,0]

“7 ready for

nxt”

[C1,1,1,1,2,1,2,1,12,1,1,1,1,0]

“8 master

wite”

[C1,1,1,1,0,1,1,1,1,1,1,1,1,0]

“9 assert

pas”

[C1,1,1,1,0,1,1,1,1,1,1,1,1,0]

-> [S31, X, X, X, X, X, X, X, X, X] ;

[S31, X, X, X, X, X, X, X, X, X] ;

[ SO,
[ S2,
[ S3,
[ sS4,
[ SO,
[ S8,

[S9,

1,1,0,0,0,1,1,1,1];
1,1,0,0,0,1,1,0,0];
1,1,0,0,0,1,1,0,0];
1,1,0,0,0,1,1,0,0];
1,1,0,0,0,1,1,1,1];
0,1,0,0,0,1,0,1,1];

0,1,0,0,0,1,0,1,0];
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Appendix C. Master Cycle Generation Sequencer - ABEL Source (continued)

“10 assert ds”
[C1,1,1,1,0,1,12,1,12,1,1,1,1,0]
“11 mv”
[C1,1,1,1,0,1,1,0,1,1,1,1,1,0]
“12 data ackd”
[C1,1,1,1,0,1,1,0,0,0,1,1,1,0]
“13 ready for next”
[C1,1,1,1,1,1,2,1,12,1,1,1,1,0]
“14 reg read”
[C1,1,1,0,1,1,1,1,1,1,1,1,1,0]
“15 assert strobes”
[C1,1,1,0,1,1,2,1,1,1,1,1,1,0]
“16 data ackd”
[C1,1,1,0,1,1,1,1,0,1,1,1,1,0]
“17 ready for nxt”
[C1,1,1,1,1,1,2,1,1,1,1,1,1,0]
“18 reg wite”
[C1,1,0,1,2,1,2,1,1,1,1,1,1,0]
“19 assert pas”
[C1,1,0,1,2,1,2,1,1,1,1,1,1,0]
“20 assert ds”
[C1,1,0,1,2,1,2,1,12,1,1,1,1,0]
“21 data ackd”
[C1,1,0,1,2,1,1,1,0,1,1,1,1,0]
“22 ready for next”
[C1,1,1,1,2,1,2,1,12,1,1,1,1,0]

end ulda

[S10,0,1,0,0,0,1,0,0,0];
[S11,0,1,0,0,0,1,0,0,0];
[S12,0,1,0,0,0,1,0,0,0];
[SO, 0,1,0,0,0,1,0,1,1];
[S16,1,1,0,0,0,1,1,1,1];
[S17,1,1,0,0,0,1,1,0,0];
[S18,1,1,0,0,0,1,1,0,0];
[SO, 1,1,0,0,0,1,1,1,1];
[S24,0,1,0,0,0,1,0,1,1];
[S25,0,1,0,0,0,1,0,1,0];
[S26,0,1,0,0,0,1,0,0,0];
[S27,0,1,0,0,0,1,0,0,0];

[SO, 0,1,0,0,0,1,0,1,1];

23



Connecting the VIC068/VACO068 to the Tl 320C40

Appendix D. Slave Cycle Generation Sequencer - ABEL Source

nodul e ul5a

title " C40 Bus Control
Revi si on 1.0

Part CY7C335

Abel Version 4. 30

Pr oj ect TMS320C40 1/ 0O Card ’

Ul5a devi ce ' p335’

“l nputs”

clk, reset pin 1,13; “clock, reset”

pas, ds pin 12,11; “address, data strobe”

rw, rmc pin 10,9; “read/wite strobes”

si z0, si z1 pin 7,6; “bus sizing”

fcO,fcl,fc2 pin 5,4, 3;“function codes”

| bg pin 2; “l ocal bus grant”

oe pin 14; “out put enabl e”

“Qut put s”

dsackO pin 15 istype "invert,reg_ RS ; “data ack 0"
dsackl pin 17 istype "invert,reg RS ; “data ack 1"

| berr pin 19 istype "invert,reg_RS ; “bus error”
gstrb0 pin 23 istype "invert,reg_RS ; “C40 nem strobe”
gr wo pin 25 istype "invert,reg RS ; “C40 read/wite”
“Set s”

si ze = [siz1,siz0]; “size”

func = [fc2,fcl,fc0O]; “function”

out put [ grwo, gstrbO, | berr, dsackl, dsackO];
“State Description”
P3, P2, P1, PO node 34, 33, 32, 31 i stype 'reg’
sreg = [P3, P2, P1, PO];
S0 =[0,0,0,0];
S1 =1[0,0,0,1];
S2 =[0,0,1,0];
S3 =[0,0,1,1];
S4 =[0,1,0,0];
S5 =[0,1,0,1];
S6 =[0,1,1,0];
S7 =[0,1,1,1];
S8 =[1,0,0,0];
S9 =[1,0,0,1];
S10 =[1,0,1,0];
S11 =[1,0,1,1];
S12 =[1,1,0,0];
S13 =[1,1,0,1];
S14 =[1,1,1,0];
Si5 = [1,1,1,1];
“M sc”
I'rwrem pin 27 istype 'reg_RS,invert’; “r/w flag”
HLXCZzZ=10.X,.C,.Z
equati ons
output.OE = !o0e; “set output enable”
out put. CLK = cl k; “clock the output regs”

sreg. CLK = cl k;
rwnem CLK = cl k;

“and state regs”
“and r/w store”
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Appendix D. Slave Cycle Generation Sequencer - ABEL Source (continued)

@age
st ate_di agram sreg
state SO:
if (!reset) then SO WTH
dsack0.S = 1; “deassert”
dsackl.S = 1; “all”
| berr.S = 1; “strobes”
gstrb0.S = 1; “deassert C40"
grwl. R = 1; “strobe, read”
rwmmemS = 1; “set to read”
ENDW TH,;

else if (!lbg) then Si;
else SO WTH

dsack0.S = 1; “deassert”
dsackl.S = 1; “all”

| berr.S = 1; “strobes”
gstrb0.S = 1; “deassert C40"
grwl. R = 1; “strobe, read”
rwmmemS = 1; “set to read”
ENDW TH;

@age

“Sort Slave Request”
state S1:

“Reset”

if (!reset) then SO WTH
dsack0.S = 1; “deassert”
dsackl.S = 1; “all”

| berr.S = 1; “strobes”
gstrb0.S = 1; “deassert C40"
grwo. R = 1; “strobe, read”
rwmmemS = 1; “set to read”
ENDW TH;

“32-Bit Read”

else if (Ilpas &!ds &rw & !'rwrem & !siz0 & !sizl) then S2 WTH
grwl. S = 1;

rwremsS = 1;

ENDW TH;

else if (Ipas &!ds &rw & rwrem & !'siz0 & !'siz1l) then S3 WTH
gstrb0.R = 1;
ENDW TH;

“32-Bit Wite”

else if (Ilpas &!ds & !'rw & rwrem & !siz0 & !sizl) then S2 WTH
grwl.R = 1;

rwemR = 1;

ENDW TH;

else if (Ipas &!ds &!'rw & !rwem & !siz0 & !'sizl) then S3 WTH
gstrb0.R = 1;
ENDW TH;
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Appendix D. Slave Cycle Generation Sequencer - ABEL Source (continued)

“I'l'l egal Access (non-32 bit access)”

else if (Ipas &!ds & (rw# !rw) & (sizO # sizl)) then S9 WTH
| berr.R = 1;

ENDW TH;

el se S1;

@age
“32-Bit Read/ Wite”

state S2:

goto S3 W TH
gstrb0.R = 1;
ENDW TH;

state S3:
goto S4 WTH
dsackO0. R
dsackl. R
ENDW TH,;

state S4:

if pas then SO WTH
dsackO. S 1;
dsackl. S 1;
gstrb0. S
ENDW TH;

el se S4;
@age

“I'l'l egal Access”

1
1

state S9:

if pas then SO WTH
| berr.S = 1;
ENDW TH

@age

“Power - Up”

state S15:

goto SO W TH
dsackO.
dsackO.
dsackl.
dsackl.
rwrem S
rwrem R
| berr.S
| berr. R
gstrb0. S
grwo. S =
ENDW TH;

@age

test_vectors

1; “no ack”
0; “error 6099 fix”
1; “no ack”
0; “error 6099 fix”

Jnaonm

1; “r/w nment

0; “error 6099 fix”
1; “no bus error”
0; “error 6099 fix”

= 1; “no strobe”
1; “read”

([clk, reset, pas, ds, rw, rnc, si z0,sizl,fc0,fcl,fc2,1bg, oe] ->
[!sreg, rwrem dsackO, dsackl, | berr, gstrb0, grwi])

26



Connecting the VIC068/VACO068 to the Tl 320C40

Appendix D. Slave Cycle Generation Sequencer - ABEL Source (continued)
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Appendix E. Schematics
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Appendix E. Schematics (continued)

u7B
GD[0.15 £2
uzA MBS as as | ag  PREN (PR CAEN
Mr AT X e B
GA8 Fld | | Ag LD16 E&—GDY ALL_BL |\ A11 \/ DDR (<5 DDIR
GA9 - MI3 | "9 D17 B8 GDI Al2 A6 1A12 VSwWDEN [C2
GAI0 P15 |'A1g (D1 br—GD2 AlsBS a13 A g B—~nd— vee
GA11 N1z | HA19 Bi8 R4 _GD3 A14 A5 | A13 g LK1
GA12 N14 | "A75 D20 [RZ GD4 AlsB5 1,75 C pg [K2— ~ RNID
GA13 113 2 V %5 [R5 GD5 Al6 A4 2 o 92
Fem Sl B AR AE o g
GALS L1d | [Al5 (D23 (Ni—GDZ Alg Al8 6 D12 2
GALE NIS | 'A16 C  (pys [NB_GD8 A1 B3 | A1g D13 ML
GAL7 K14 | 'A79 0 D55 [R8  GD9 A20 A2 |33 8 |91 [Ni
GA18 MI5 || A1g LD26 [B9—GP10 AZLC3 1 A%) D15 R3—
GAlg Ki5 | HA18 6 B8 [Pe —Gpu A2 B2 | 422
GA20 L5 | HA1S D27 ['R10_GDI2 23 AL | 52 P00 LC11
GA21 Jib | 5] 8  [B5 |P10_GDI13 A24 B9 | 253 piol | B12
GA22 H14 | Hh3) LB22 [RI1_GDI14 A25 A9 | A24 PISY [AL4
GA23 H1s | 22 D30 P11 GDIs A6 BI0 | a22 PiS2 13
GAZ4 Gld | [A24 A27 _AL0 | A28 pio1 |-F2
GA25 G15 N4 A28 BI1 12
b o Sl — il B
GA27 F15 P2 A30 A13 ci3
GA28 El5 | LA27 FCo <ECO] A3l A1 430 Flor B13
VEC  NIE GAZ8 EL3 1 1A29 FCIACK N2 <FCIACK* ] b2 | pIOY B15
B EE N B ——— MWB R MWB* | AS BIBE B
WORD M2 WORD" | pio12 D15
[PASF >— B2 PAs Asizl M3 ASIZI* pI013 Bl
pa ASIZ0 ASIZ0*
ROV > RIW e VACOGBA
R | _VIC C5_ FBi3———<VICSEL*
P5 DSACK1 EPROMCS NIT
DSACKO DE‘%SACC_SSW
RESET* R14 | RESET VSBSEL |62
HICLK N3\ cpucLk SLSELL (b
__ SLSELO 5
G3 | BLT ICESEL JiLJM
VIC_IBR IOSELI L4
Gl REFGT 10SEL0 RIS
B3 CACHINH
E3 | 'DvAC
us VACO68B
2 a1 v DSACKO?
1A2 1Y DSACK1*
£ 11a3  1y3 34—
ESl
131282 2v2 L
A5 15A3  2y3 [2—
A7 51 2va 3—
LAEN 1 |16
19 |53
7AF244
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Appendix E. Schematics (continued)

U9
[UWDENINF 2 GBA caB 13
S | CEBA CEAB [+
[LEDI %7 LEBA LEAB {7
s 3 2 g
Al BL
U2 op%—2— A2 B2 | 55 B
GD1L 6 | A3 B3 M9 D11
GD12 7 | A% B4 D12
cyichm: v Be | L7 3
20 2 a0 oo | —g—8b0 B Ar B7 1o Bz
GAL 5 A1 ol —§—Sbl A8 B8
GA3 47 | A2 Vo2 M0 6D3
A3 1103
GAL 49 20 GDa4 74F543
GA5 51 | A4 e B o
GAB 55 | AS 05 1924 GD6
GA7 7| A8 106 55— Gp7y
GAB 6| AT Vo7 =5 ——Gp8 u10
GA9 g | A8 1108 7 Gpg
GAI0 48 | 4% yol |8 GDlo 2 | GBA  GAB [
CALL 20 { A1 ol 3—Soil 23 | CEBA CEAB i+
GAlZ D2 1 Alp o1z 39—EB12 i& LEBA LEAB i&
GAl4 30 | A13 013 I3 Gpia
GAls 29 | A4 Vo145 Gpis GD16 3 22 D16
GAL6 36 | A13 015 1740 GD16 GDl7 4 | A% Bl 91 D17
cC Al8 V016 I3 Gpi7 GDlg 5 | A2 B2 % DI8
o1z GD18 GD19 6 | A3 B3 Mg D19
Vo18 46 GpIo GD20 7 | A4 Ba g D20
019 56 —Gp20 GD21L 8 | A3 B5 M7 D21
RNIF 1020 ImEg—Gpo1 GD22 o | A8 BE 16 D22
021 "6 Gp22 GD23 10 | A7 B7 15 D23
o | uozz -99—Gbz2 A8 B8
: 32 o) oS 023 520023
34° CS2 /1024 A1 GD25 74F543
[GSTRBO* 33°| CS3 11025 73 aDse
38 .| €54 026 43302
o2t 57 s
—TeloE hom R P8 e
I
28 5| WE /031 63 GD31 %— GBA GAB 3
S | CEBA CEAB [+
i& LEBA LEAB i&
GD24 3 22 D24
Al BL
B pio
A3 B3
CYM1836 GD27 6 | A3 B3 1o D27
GDoo 5 A° b —
128KX32 SRAM Module Gh29 8 e B6 (L D29
A7 B7
GD31 10 | A% Bl [1s D31
74F543
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Appendix E. Schematics (continued)

GAJ0..30;

U1A GD[0.31 vee
GA30 _ B16 F32  GD3L
GA20 D20 | &30 DS I'E3s1 Gpao vce 1
GA28  C17 | A2 D39 I'A30 GD29 RN2B
GA27 _BIS €33 GD28 7RES 8PIN
B18 | A27 D28 S
GA% Eo1 | R3] D28 631 Gpay 1
GAZ%5 B0 | A28 D27 D34 GD26 RN2A 3
GA24 D22 | A2% D26 I'E33  GD25 7RES BPIN
GA23 €10 | A2d D2® W32 GD24 SWI1A
GA22 _E23 34 GD23 uiB 2 1 16
A22 D23
GA21 B2 | A22 D23 K30 GD22
GA20 D24 | A2} D22 I'Ga3GD21 SW SPST
G L2l | ale p20 3L 6Db20 [GSTRBO® AD30  sTRE0  ReEsETLOCL AH34 , e
Alg D19 [GRIWO* 32 | RWO  RESETLOCO
GAl7 _ B24 32 GpIs AG33 |
B24 | A17 D18 33 | PAGED
GAl6  C23 30 GDI7 Y32 SW SPST
GA15 D26 | A18 Bl [L3a1 cpis AA33 | RDYO mEseT | AJS3
GAl4 B26 | A% D18 333 GDIs <reset | ycc
GA13 E27 | A3 D1® M3z GDia RN2C
GAl2 C25 |15 D13 |34  GD13 [GSTRBL* AC33 | STRBT 4
GALL £26 | A12 IS I'Ns1 GD12 AC31 | STRE
GAl0 B8 | Al D12 33 Gpil AB32 | RWL, 7RES 8PIN swic
GA9 28 32 GD10 * W31 AK4 3, 14
D28 | A9 D10 [GRDYL RDYL ROMEN
GA8  C27 | RS 10 [M34GDo vaq | RDY
GA7  E29 | K8 D° [Ra1 GD8 SW SPST
GA6  F24 | L 28 N33 6Dy
- . AL o w
¥ 25— [GSTATo.3] > G311 AE L
GAd B30 s D5 (B34 GBS | [GSTAT0.3 AC3L | AE x1 L
29 | A3 D4 D32 | sTATO X2/CLKIN
GA2 D30 U3l GD3 AE33 AC3
30 | A2 D3 E STATL HL RLclk
GAL 2 T34 GD2 AF34 AC5
32 1 A1 D2 E34 | STAT2 H3 h3clk
GAD D32 V32 GD1 AE31
AD Dl m533 Gpo 33| STAT3
DO GLOCK* LOCK
TMS320C40_GLB_CTRL
TMS320C40_GLB_AD u16 UL7A
ourt |-8 19 'a v1 [0
out H— __v2 L
18 | &1
OSC 40MHz 2
17 | V3
&2 3
va 32—
74ACTI1208
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Connecting the VIC068/VACO068 to the Tl 320C40

Appendix E. Schematics (continued)

FiA 00 e — FiC
Al b1 B1 c1
A2 02 B2 < BCLR* > c2
A3 D3 B3 c3
A4 Da B4 c4
A5 D5 B5 c5
A6 D6 B6 c6
A7 o7 B7 c7
A8 B8 c8
A9 < GND_> B9 (e} GND
A10 B10 C10 SYSFAIL*
All < GND_> B11 c11 BERR*
A12 < DSI1* > B12 c12 SYSRESET*
A13 <_DSO* > B13 c13 LWORD*
Al4 B14 ci14 AM5
Al5 < GND > B15 c15 A[B..23]
Al6 B16 C16
Al17 <_GND > B17 c17
A18 B18 ci8
A19 B19 C19
A20 <IACK* > B20 C20
A21 B21 —— c21
A22 B22 —— c22
A23 A7 <_AM4_> B23 c23
A24 A B24 c24
A25 G B25 c25
A26 v B26 C26
A27 e B27 c27
A28 > B28 c28
A29 o B29 C29
A30 A[L.7] B30 C30
A3l —— B31 c31 ——
A2 ———<VCC > B32 c32 ——<vcC_>
VME P1A VME P1B VME P1C

VME P1 CONNECTOR
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Connecting the VIC068/VACO068 to the Tl 320C40

Appendix E. Schematics (continued)

uis
u13
1 28
N 28 K I ok oo 28
H3CLK 1 ek oo 28 T 25 10/CK2 o1 -2
2 10/ck2 1101 LBG* 11/CK3 oz 58
IMWRE > 11/CK3 1102 1103 GRWO
. 1103 L o4 |24
[RRD* 12 1104 13 1105 GSTRBO®
‘ [RWR* 213 1105 £ i os 29
GPROM? 14 1106 15 1107 [BERR"
} WE* —s 1107 GRDYT* SIZ0 o 16 og 38
LBR* 16 1108 SIZ1 17 1109 DSACKTL®
DEDLK* 0 1w 1109 FCO 1 te 11010 10
DSACKO* 18 1/010 FCL 19 1011 DSACKO*
DSACKL 121 1/011 FC2 18 o
LBERR" ¥ o [SOE* 111/GE
GLOCK? 111/GE
CY7C335
CY7C335
Slave Bus Cycle
Bus Control .
Generation
ul4
H3CLK ISeika oo 28 RESET*
25 10/ck2 o1 5L GLOCK? 012
11/CK3 o2 58
4 o3 54 1 23
[RRD* 2 o4 24 FC2 | [HICLK I —cen oo 2 GPROM*
[RWR* 5 13 1105 % FC1 | [RESET* GSTATO 3 | /01 51 RWR*
[GPROM? & i os 2 SiZL | [GSTATI0..2] SSIAO_ 31, oz -2 RRD*
[MWB* 15 1107 SiZo I 1103 MWR*
[LBR* 9| g yog 18 PAS* GSTAT2 5 | yoa L2 MRD*
DEDLK* 0 7 wos 3 RIWF CSTATS 6 | 1/05 g IRESET
DSACKO* 1. 11010 10 DS* T 1106 L PLO* ]
DSACK1* 2 1o 11011 RMC* 8 i 1107 6
LBERR* 3 o ek 1108 2
[MOE* 111/GE GST 0 1109 3
vee it !
PALC22V10D
CY7C335 R4
RESISTOR Bus Decode
Master Bus Cycle
Generation U18A U1sB
| /Cl ‘ ‘ Power-Up Reset
1 2 3 4
I *
CAPACITOR
74AC14 74AC14
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