













































































































































































































































































The FPC determines a starting address and a block
length from a decoded instruction. The actual
values of this data are stored in the Am27S18SA
lookup PROMs. Two five-bit addresses, represen-
ting the starting address and block length are
presented to the PROMs. The data outputs of the
PROM are routed to the Am2940s on their data
inputs (D0-D7) and loaded into the appropriate
registers. Once initialized with these “seed” val-
ues, the Am2940s provide sequential addresses
to the DSP data RAM until the word count expires.
The DONE signal from the Am2940s alerts the
FPC to this condition.

In addition to providing DMA addresses, this
section of the hardware generates addresses for
the DSP for certain processing steps that are time

sequentially step through the memory block
repeatedly. For these tasks, the FPC keeps track
of how many passes are required and issues con-
trol data to the address generators. Basically it
performs dummy DMA cycles where addresses are
generated but no data passes through the data
bus interface.

10.5 FPC MICROCODE

Figure 10-3 is the flowchat of the code
implemented for this application. A total of 45
words are used. This leaves ample room for future
modifications to the interface. Of the 45 locations
used, 30 are used for instruction decoding. How-
ever, while the FPC is decoding an instruction, its

critical. Some sections of the LPC algorithm  control outputs are simuitaneously loading values
I RESET I | CLEARCC l
NO cc
TRUE
C YES
INSTRUCTION DECODE
WITH
MULTIWAY BRANCH
l YES
LOADSTART ADDRESS
&WORD COUNT @
IN Am2940
l NO
LOAD CREG WITH LOAD 18T LOAD 2ND LOAD3RD
WAIT STATES WC IN 2940 WC IN 2940 WC IN 2840
I WAIT WITH CREG |
ENABLE BUS & COUNT ENABLE
NO
<REG=0 YES
o
06591A 10-3

Figure 10-3. DMA Controller Program Flow Diagram
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into the Am2940s. This parallel operation allows
the data transfers to take place with a minimum of
overhead. By the time the instruction is decoded,
the Am2940 data and control registers are loaded
and ready to start the transfer operation.

After some wait states are executed the data
transfer commences. When finished, T[4] is
tested. If asserted the FPC goes back and looks at
T[3:0] to determine how many passes it must make
through the data for the DSP engine. It then
commands the Am2940s to start the dummy DMA
cycles and runs until its pass count expires. A pass
count is easily implemented using the C Register
on board the Am29PL141. Between each pass
the Am2940s are reinitialized to point at the start of

a data block. When all passes are complete, the
CPU is notified, and the FPC waits for the next
instruction.

Figure 10-4 is a listing of the microcode described
above. It is written using an assembler written
specifically for the Am23PL141 by AMD. This
software runs on an IBM PC/XT and is available
gratis to any designer using the Am29PL141.
Most of the code in this application was debugged
using a companion simulator also available from
AMD. Only real time timing aspects could not be
evaluated. Having this software available makes
the design engineer's job easier by minimizing the
amount of time is spent translating concept to
PROM data for the FPC.

" A HIGH SPEED DMA CONTROLLER "

device (pll4l
default = 1 ;
define

The following mnemonics are the names assigned to the micro

operations in the eight different fields defined for P(15:0)

FIELD NAME = DNE

DONE
NDONE

0000#H
8000#H

" FIELD NAME = CS(2:0)

CLK1l = 0000#H
CLK2 = 2000#H
NOCLK = 6000#H

" FIELD NAME = ZEN

0000#H
1000#H

IMEM
NOIMEM

" FIELD NAME = ICR

CLRINST = 0000#H
NOCLR = 0800#H

" FIELD NAME = BEN

BUSON
BUSOFF

0000#H
04004#H

" FIELD NAME = CNT

CNTON
CNTOFF

0000#H
0200#H

" FIELD NAME = I(2:0)

WRCR = 0000#H
REIN = 0l00#H
LDAD = 0140#H
LDWC = 0180#H
ENCT = 01CO#H

Figure 10-4. DMA Controller Source Program Listing (Sheet 1 of 4)
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" FIELD NAME = A(4:0)

begin

ADDO = 0000#H
ADD1 = 0001#H
ADD2 = 0002#H
ADD3 = 0003#H
ADD4 = 0004#H
ADDS5S = 0005#H
ADD6 = 0006#H
wWco = 0008#H
WCl = 0009#H
we2 = 000A#H
WC3 = 000B#H
wC4 = 000C#H
Wes = 000D#H
wee = OO0OE#H
wc7 = OOOF#H;

" The first 16 locations form the branch table for decoding the
instruction bits present on T(3:0)

ZERO:

NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADDO,
IF (CC) THEN GOTO PL(DTI1):
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADD1,
IF (CC) THEN GOTO PL(DTI2):
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADD2,
IF (CC) THEN GOTO PL(DTI3);
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADD3,
IF (CC) THEN GOTO PL(DTI2);
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADD4,
IF (CC) THEN GOTO PL(DTI3); v
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADDS ,
IF (CC) THEN GOTO PL(DTI4);
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADDO,
IF (CC) THEN GOTO PL(DTO1);
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADD1,
IF (CC) THEN GOTO PL(DTO2) ;
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADD2,
IF (CC) THEN GOTO PL(DTO3):
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADD3,
IF (CC) THEN GOTO PL(DTO4):
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADD4 ,
IF (CC) THEN GOTO PL(DTOl):
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADDS,
IF (CC) THEN GOTO PL(DTO2);:
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADD1
IF (CC) THEN GOTO PL(DTO3);
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+REIN+001F#H,
IF (CC) THEN GOTO PL(RESET);
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+REIN+001F#H,
IF (CC) THEN GOTO PL(RESET);
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+001F#H,
IF (CC) THEN GOTO PL(MEMINIT):

Figure 10-4. DMA Controller Source Program Listing (Sheet 2 of 4)
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" The next 4 instructions have identical internal control but different
outputs on P(15:0). They are used for instructions in the DATA TRANS-
FER IN (DTI) group. They are also part of the instruction decoding."

DTIl: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WCO,
IF (CC) THEN GOTO PL(DTIWAIT):;

DTI2: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WC1,
IF (CC) THEN GOTO PL(DTIWAIT);

DTI3: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWG+WC2,
IF (CC) THEN GOTO PL(DTIWAIT);

DTI4: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WC3,

IF (CC) THEN GOTO PL(DTIWAIT):;

" The next 4 instructions have identical internal control but different
outputs on P(15:0). They are used for instructions in the DATA TRANS-
FER IN (DTI) group. They are also part of the instruction decoding."

DTOL1: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WC4,
IF (CC) THEN GOTO PL(DTOWAIT);

DTO2: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WC5,
IF (CC) THEN GOTO PL(DTOWAIT);

DTO3: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WCS,
IF (CC) THEN GOTO PL(DTOWAIT):

DTO4: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WC7,

IF (CC) THEN GOTO PL(DTOWAIT):;
" This instruction is executed for the DATA MEMORY INITIALIZE (DMI) group"

MEMINIT: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WC7,
IF (CC) THEN GOTO PL(ZWAIT):

" Program FPC for DTI wait states using the CREG "

DTIWAIT: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+ENCT+001F#H,
IF (CC) THEN LOAD PL(4);
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+ENCT+001F#H,
IF (CC) THEN GOTO PL(WAIT1);

" Program FPC for DTO wait states using the CREG "
DTOWAIT: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+ENCT+001F#H,
IF (CC) THEN LOAD PL(6):;
WAIT1: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+ENCT+001F#H,
WHILE (CREG <> 0) LOOP TO PL (WAIT1):
NDONE+CLK1+NOIMEM+NOCLR+BUSON+CNTON+ENCT+001F#H,
IF (T5) THEN GOTO PL(CLEARCC) ELSE WAIT;
" pProgram FPC for MEMORY INITIALIZE function "

ZWAIT: NDONE+CLK1+IMEM+NOCLR+BUSOFF+CNTON+ENCT+001F#H,
IF (T5) THEN GOTO PL(CLEARCC) ELSE WAIT;

" Clear VALID INSTRUCTION flip flop (CC input to FPC) "

Figure 10-4. DMA Controller Source Program Listing (Sheet 3 of 4)
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CLEARCC: DONE+CLK1+NOIMEM+CLRINST+BUSOFF+CNTOFF+ENCT+001F#H,
CONTINUE;

" check for CC indicating the presence of an instruction to crack "

DONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+ENCT+001F#H,
IF (CC) THEN GOTO PL(GENADD) ELSE WAIT;

" Check for T4 active. If so, additional processing is required."

GENADD: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+REIN+001F#H,
IF (NOT T4) THEN GOTO PL(62#D);

" If T4 is asserted, then the DMA controller assists the DSP engine by
generating sequential addresses without passing data through the
data bus interface. Different pass counts are loaded depending on
Tl and TO values. "

NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDAD+ADD6,
IF (T1) THEN GOTO PL(LPC1);
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+ENCT+001F#H,
IF (NOT TO) THEN GOTO PL(LPC2);:
LBC3: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WC4,
IF (CC) THEN LOAD PL(12):
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+ENCT+001F#H,
IF (CC) THEN GOTO PL(WAIT2);
LECL: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WCO,
IF (CC) THEN LOAD PL(10):
NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+ENCT+001F#H,
IF (CC) THEN GOTO PL(WAIT2);
LPC2: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+LDWC+WC2,
IF (CC) THEN LOAD PL(8):
WAIT2:  NDONE+CLK2+NOIMEM+NOCLR+BUSOFF+CNTON+ENCT+001F#H,
IF (T5) THEN GOTO PL(NXTPASS) ELSE WAIT:

" Decrement pass count ! "
NXTPASS: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+ENCT+001F#H,

WHILE (CREG <> 0) LOOP TO PL(WAIT2):;
" when all passes are finished, clear CC and wait for next inst."

NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+REIN+001F#H,
IF (CC) THEN GOTO PL(CLEARCC):

" This multiway branch is the first stép of instruction cracking "
.ORG 62#D

NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+ENCT+001F#H,
IF (CC) THEN GOTO TM(001111#B):
RESET: NDONE+CLK1+NOIMEM+NOCLR+BUSOFF+CNTOFF+WRCR+001F#H,
IF (CC) THEN GOTO PL(62#D);

END.

Figure 10-4. DMA Controller Source Program Listing (Sheet 4 of 4)
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APPENDIX A
JEDEC STANDARD No.3

The fuse map generated by the Am29PL141
Assembler adheres to the JEDEC standard No. 3
{October 1983) which is a standard data transfer for-
mat between a data preparation system and a
programmable logic device programmer.

The information to be sent to the device program-
mer is divided into the following categories:

The design specification identifier
The device to be programmed
Fuse links that must be blown to
implement the design ,
Information to perform a structured
functional test

5. Other information (e.g.,sumcheck)

> L=

A transmission must consist of the following legal
characters. Any other characters present in the
transmission file may result in invalid operation.

STX 02 hex start of text
ETX 03 hex end of text

LF OA hex line feed

CR 0D hex carriage return
all printable

characters 20 hex to 7E hex inclusive

The Assembler forms the transmission file by
putting the STX character at the beginning of the
file, followed by the fuse link information, the fuse
checksum, the ETX character, and the trans-
mission sumcheck. An example Assembler trans-
mission {fuse map) file is:

<STX>F1*

10000 0100101111 111111 1111111111111000 *
CO2EF*

<ETX>0A94

Fuse Link Information

Each device fuse link is assigned a decimal
number. Each numbered fuse can have two
possible states: a Zero specifying a low-resistance
(unblown) link and a One specifying a high-
resistance (blown) link.

Fuse information is presented in three fields: F, L
and C.

F: This field specifies the state of the unspecified
fuses in the logic device. This field corre-

sponds to the DEFAULT section in the
program source file. The default for this field is
‘F0’, all unspecified fuses unblown.

L: Each numbered link is addressed by the L’
field. The L is immediately followed by a
variable length decimal number indicating
address of the first link in the following string of
data. The string of data can be any convenient
length terminated by an “’. In the Assembler
each string is 32 characters long.

C: This is the checksum field for the link
information. It is computed by performing a 16-
bit unsigned addition of 8-bit words formed
from all the fuse link states specified in the file.

The 8-bit words are formed as in the following
diagram:

Example: Checksum Computation
<STX>F1*

L.0000 0100101 111 111111 1111111111111000 *
CO2EF*

<ETX>0A94

link 7 0
1101 0010 — D2 hex
1111 1111 F F hex
1111 1111 FF hex
0001 1111 1F hex

02EF hex =checksum

Note:

If the number of fuse links is not a multiple
of 8, then the last word will be formed by
setting Zeroes for all the bit locations more
significant than the last link. The 16-bit
checksum is specified as a C followed by 4
hex characters and an **'.

OTHER INFORMATION

The transmission format is ended by an ETX
character followed by the sumcheck. The
sumcheck is the 16-bit unsigned addition of the
ASCIl values of all the characters in the
transmission file between and including STX and
ETX. The parity bit is excluded in this calculation.







APPENDIX B
ASSEMBLER ERROR MESSAGES

This appendix lists the Am29PL141 Assembler
diagnostic error messages alphabetically. Each
message is also numbered as a part of the mes-
sage. Each message is followed by an explanation
of the message and suggested actions to remove
the error from subsequent runs of the assembler.

Errors generated during assembly are prefaced by
the error number and the source line where the
error occurred.

The symbol *** is used to indicate a keyword or
user-defined string which varies depending on the
context of the error message.

There are two error types: warning and fatal.
Warnings are displayed and assembly continues.
Fatal errors terminate assembly.

When errors occur in sequential lines, it normally
indicates a punctuation error on the line preceding
the error. Punctuation should always be examined
near the error that was detected.

ERR 1 29PL141 Assembler : cannot open ***
Fatal: The assembler cannot open the filename
specified in the command line.

User Action: Make sure the file exists or that there
is enough room on the disk

ERR 2 *** database file is incorrect

Fatal: The device database file *** may have been
accidentally modified, or cannot be found on the
same disk drive as the Assembler

User Action: Put the device database file on the
same working disk

ERR 3 *** in line *** has not been defined
Warning: The label *** is not defined
User Action: Define the label

ERR 4 *** is not supported by this Assembler
Fatal: The device *** does not have a database file
on the same drive as the Assembler

User Action: Put the database file on the same
disk as the assembler

ERR 5 Assembler : illegal option ***

Fatal: Unrecognized option

User Action: Use recognized options such as O’
for specifying an output file

ERR 6 assembler needs a valid device name
Fatal: This assembler recognizes only
‘Am29PL141'

User Action: Specify the part name Am29PL141

ERR 7 assembler needs an opcode

Warning:  Specify one of the opcodes or
commands listed in Section 2.3.5 Statement
Formats

User Action: Check for proper statement syntax

ERR 8 assign a number/name with the ‘=’ sign
Warning: Use the ‘=’ sign to separate identifiers
and their values

User Action: Put a ‘=’ sign

ERR 9 beyond addressing range of device
Warning: A memory reference has been made
beyond the range of the device

User Action: Check statement label value

ERR 10 beyond the range of the machine
Warning: The number specified is too large
User Action: Check the value being used

ERR 11 cannot open the database

Fatal: The database file Am29PL141 is missing
User Action: Put the database file on the same
disk with the assembler

ERR 12 check condition field

Warning:  Check the condition field of the
statement

User Action: Use a valid condition test expression

ERR 13 Check the database

Fatal: The database has been modified or is not in
the correct format

User Action: Copy database file from master
diskette

ERR 14 close the data field with )’

Warning: Mismatched parentheses

User Action: Match the opening ‘(" with ¢’ in
PL(data) or TM(data)

ERR 15 compare CREG with 0 only
Warning: CREG is compared with the value 0 only
User Action: Check CREG test condition
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ERR 16 compare test condition with a binary
number

Warning: Test conditions are compared with ‘0’ or
‘1’ only

User Action: Check test condition

ERR 17 compare TM to PL

Warning: TM must follow CMP in a compare
statement

User Action: Check format of compare statement

ERR 18 default fuse map values should only be
binary numbers

Warning: DEFAULT should be equated with a
binary value of ‘0’ or ‘1’ only

User Action: Specify only ‘0’ or ‘1’

ERR 19 default output value exceeds control
output limits

Warning:  The default output value defined
exceeds device limits

User Action: Check the value of the default output

ERR 20 enclose the data field in ‘(’

Warning: Use the opening parenthesis ‘(" as in
PL(data) or TM(data)

User Action: Puta‘(’

ERR 21 enclose the device name in parenthesis
Warning: The device name must be enclosed in
parenthesis

User Action: Use ‘(" and *)’

ERR 22 error in cleaning the STACK list
Warning: Invalid control output expression

User Action: Use (', ), ‘+' and ' for logical
expressions

ERR 23 error in cleaning the OPERATOR list
Warning: Invalid control output expression

User Action: Check that the logical operators ‘+’
and “' have operands

ERR 24 error in STACK PUSH

Warning: Will not accept this character as a logical
operator

User Action: Check format of logical expression

ERR 25 error in STK_EVAL function
Warning: Invalid control output expression
User Action: Check format of logical expression

ERR 26 field limits exceeded for DATA field
Warning: The number specified is too large; it
must be in the range of 0 to 63 decimal for the
Am29PL141

User Action: Check value in DATA field

ERR 27 field limits exceeded for OUTPUT field
Warning: The number is too large; it must be in the
range 0 to 216 for the Am29PL141

User Action: Check value in OUTPUT field

ERR 28 field limits have been exceeded for TEST
field

Warning: The test condition specified does not
exist; only 8 test conditions exist for the
Am29PL141

User Action: Check the numerical value of the test
condition

ERR 29 looking for ‘=’ sign

Warning: Use a ‘=' in defining constants in the
DEFINE section and in setting up test conditions
User Action: Puta ‘=’

ERR 30 looking for ‘;’

Warning:  End each program section (e.g.,
DEFAULT or SSR) or statement witha

User Action: Put a ‘' to terminate this program
section ,

ERR 31 looking for )’

Warning: Mismatched parentheses

User Action: Put a ‘) to close the test condition or
data field

ERR 32 looking for a ‘)’ to close the condition
Warning:: Mismatched parentheses
User Action: Put a ‘)’ to close the test condition

ERR 33 looking for a binary number

Warning: Specify a binary number for this section
or test condition by putting the base #b’ after the
number }

User Action: Use the binary radix symbol ‘#b’

ERR 34 looking for a constant or number after
OE/OD

Warning: OE or OD must be followed by a
constant defined in the DEFINE section or a valid
number

User Action: Put a predefined name or number
after OE or OD

ERR 35 looking for TM

Warning: CMP must be followed by TM

User Action: Check format of CMP statement in
your file

ERR 36 looking for the keyword BEGIN
Warning: The BEGIN-END block follows the
DEFINE, DEFAULT_OUTPUT or
TEST_CONDITION section

User Action: Use the keyword BEGIN
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ERR 37 looking for the keyword END

Warning: Unexpected end of file

User Action: Put an ‘END.’ to terminate the
program

ERR 38 looking for the keyword DEVICE
Warning: The first keyword must be the DEVICE
User Action: Start the source file with the keyword
DEVICE

ERR 39 missing input filename

Fatal: The option ‘-I' must be followed by an input
filename that already exists

User Action: Create an assembler source file

ERR 40 missing fusemap filename

Warning: The ‘O’ option needs a valid DOS
filename after it to hold the fuse map file generated
by the Assembler

User Action: Specify an output file

ERR 41 need a binary number
Warning: Put a binary number here
User Action: Specify the base ‘#b’

ERR 42 need a binary humber ( compare CREG
with O only )

Warning: CREG must be compared with a binary
number only

User Action: Check format of test condition

ERR 43 need a label, predefined constant,
number or OE/OD

Warning: Incorrect statement format

User Action: Begin a statement with a label,
constant, number or the output enable controls
OEorOD

ERR 44 need a nhumber or constant to enable
Warning: A variable or constant must follow OE or
oD

User Action: Put a predefined name or number
after OE or OD

ERR 45 need an opcode here

Warning: Put one of the opcodes or commands
specified in Section 2.3.5

User Action: Check statement format

ERR 46 no default condition available

Warning: A default test condition was not
specified in TEST_CONDITION

User Action: Specify a test condition

ERR 47 no error filename given

Warning: The option “-E’ needs a valid DOS
filename to contain the Assembler errors
generated

User Action: Specify a valid DOS filename

ERR 48 no such command available for this part
Warning: The statement combination formed does
not correspond to a valid opcode mnemonic in this
device

User Action: Check the available statement forms

ERR 49 no such condition

Warning: Use existing test conditions for this
device

User Action: Use one of the valid test conditions

ERR 50 not equal sign is ‘<>’

Warning: unknown operator

User Action: Use the ‘<>’ as the ‘not equal’ sign for
the CREG tests

ERR 51 Note : this input is used for diagnostics
Warning: This test condition is being used for SSR
diagnostics

User Action: Use a different test condition

ERR 52 OPCODE field limits exceeded

Warning: The opcode specified is not valid for this
device

User Action: Check the device database

ERR 53 OUTPUT field can accommodate 16 bits
max

Warning: Only 16-bit numbers can be used for
control outputs

User Action: Use only 16-bit numbers

ERR 54 OUTPUT field is 16 bits long only
Warning: Only 16-bit numbers can be used for
control outputs

User Action: Use only 16-bit numbers

ERR 55 OUTPUT field limits exceeded

Warning: Only 16-bit numbers can be used for
control outputs

User Action: Use only 16-bit numbers

ERR 56 OUTPUT limits exceeded

Warning: Only 16-bit numbers can be used for
control outputs

User Action: Use only 16-bit numbers

ERR 57 PROM not large enough to hold
microprogram

Warning: Too many statements have been
defined

User Action: Check and remove redundant states

ERR 58 put a binary number for test comparisons
Warning: Only binary numbers allowed
User Action: Use the binary radix ‘#b’
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ERR 59 put a number or a defined name here
Warning: Syntax error

User Action: Put a valid number or predefined
name here

ERR 60 put a constant or a number here
Warning: Syntax error

User Action: Put a valid number or predefined
constant here ‘
ERR 61 put a ‘.’ after END to terminate the
assembler file

Warning: Unexpected end of file

User Action: Include a ‘. after the keyword END

ERR 62 put a *?’ for labels or *,” for output
Warning: The punctuation symbols *’ or ¢’ are
necessary to separate sections in each statement
User Action: Use ' or*;

ERR 63 put a *,’ to separate the output sectlion
Warning: The ‘,’ symbol is required here
User Action: Puta®;

ERR 64 put a ‘;’ here

Warning: The *; symbol is necessary to separate
program sections or statements

User Action: Put a*;’ as a statement separator

ERR 65 put a name here

Warning: A valid predefined constant is necessary
here

User Action: put a predefined name here

ERR 66 put a ‘TO’ here : loop TO PL

Warning: LOOP must be followed by the keyword
KTOI

User Action: put the keyword “TO"

ERR 67 put an operand bétwqen logical operators

Warning: Logical expression is incorrect
User Action: Put an operand between *’ and ‘+'

ERR 68 put an operand between nested
operands

Warning: Logical expression is incorrect
User Action: Put an operand after the (’

ERR 69 put an operand here

Warning: Syntax error

User Action: Match an operand with this logical
operator

ERR 70 put an operand or ‘)’ to complete the
expression
Warning:
operand
User Action: Check logical expression

Unmatched parenthesis or missing

ERR 71 put an operator between operands
Warning: Logical operators **’ and ‘+' cannot follow
each other
User Action:
equation

Check the logical expression/

ERR 72 put PL , TM, or SREG here

Warning: Incorrect statement syntax

User Action: Put GOTO PL, GOTO TM or GOTO
(SREG)

ERR 73 redefinition of label
Warning: Label has been redefined
User Action: Check label names

ERR 74 separate the output section witha ‘,’
Warning: Syntax error
User Action: Put the necessary *," here

ERR 75 Severe warning : redefinition of PROM
location *** See source line ***

Warning: PROM location specified more than
once

User Action: Check the flow of your microprogram;
some statements may have overlapped due to the
use of numbers as labels

ERR 76 SOFTWARE error ... see WRITE WORD
module

Warning: The program cannot form the PROM
word properly

User Action: None

ERR 77 specity the pipeline data field
Warning: Syntax error
User Action: Specify a data field in PL(data)

ERR 78 Statement *** not supported in ***
Warning: This statement combination does not
correspond to any device mnemonic

User Action: Check the list of available statements

ERR 79 this condition has not been defined
Warning: Undefined test condition

User Action: Pair this identifier with a test condition
in the DEFINE section

ERR 80 this is a keyword
Warning: Cannot use this keyword in this context
User Action: Use a different variable name

ERR 81 this is not a binary number
Warning: Not a binary number
User Action: use '#b’

ERR 82 this is not a decimal nhumber
Warning: Not a decimal number
User Action: Use ‘d’




ERR 83 this is not a defined output value
Warning: Output value undefined
User Action: Check the DEFINE section

ERR 84 this is not a hexadecimal humber
Warning: Not a hexadecimal number
User Action: Use ‘#h’

ERR 85 this is not an octal humber
Warning: Not an octal number
User Action: use ‘#0’

ERR 86 this is not a valid test condition
Warning: Undefined test condition
User Action: Check the DEFINE section

ERR 87 this name has not been previously
defined

Warning: Undefined constant

User Action: Define this name in the DEFINE
section

ERR 88 this name is too long, more than 29
characters

Warning: Identifiers and constant can only be 29
characters long

User Action: limit the size of the variables

ERR 89 this variable name has not been defined
Warning: Undefined name

User Action: Define this name in the DEFINE
section

ERR 90 too many operators

Warning: The logical equation contains too many
operators
User Action:
expression

Check the control output logical

ERR 91 Unexpected end of file
Warning: Unexpected end of file
User Action: ‘END.’ was not encountered

ERR 92 Unexpected end of file (close comments
in line ***)

Warning: Unexpected end of file

User Action: Check to make sure that all the
comments have

matching **

ERR 93 unmatched parenthesis or missing
operand

Warning: Unmatched parenthesis

User Action: Match each parenthesis with its pair

ERR 94 use ‘;’ to separate statements

Warning: No statement separator

User Action: Check the source file for ¢;’ between
different statements

ERR 95 use ‘)’ to enclose SREG
Warning: Syntax error
User Action: Close SREG with ‘)’

ERR 96 use only predefined names or numbers
Warning: Undefined name

User Action: Check that the constant has been
defined in the DEFINE section or that a valid
number is being used

ERR 97 Warning : NOT has no effect on CREG
condition Refer to source line ***

Warning: Any test condition using CREG is not
affected by NOT

User Action: Modify the CREG test condition







APPENDIX C

QIC-02 AND SCSI INTERFACE SIGNALS AND TIMING DIAGRAMS

QIC-02 INTERFACE

QIC-02 is an industry standard which defines the
interface between a host system and Quarter Inch
Cartridge Tape Drives. Read/write commands,
status and, of course, data are transmitted over this
interface, as depicted in Figure C-1. The bus and
control signals between QIC-02 and host are all
standard TTL levels. Timing diagrams for this
interface are shown in Figures C-2 through C-4.
This interface handshake timing is duplicated for
the host side by the FPC and two AmPAL22V10s.

ACKNOWLEDGE (ACK) is used with Transfer
to transfer data across the interface.

READY (RDY) indicates that the tape drive can
accept a command. It is used to handshake the
command across the interface. In the write mode,
READY indicates that the drive's internal buffer is
empty and ready to receive new data. In the read
mode, READY indicates the drive buffer can now
be accessed by the host.

EXCEPTION (EXP) alerts the host that the
execution of a command has been terminated.
This may be a normal completion or an interrupt
due to a fault (hard errors, write protected, etc.).
The response by host must be READ STATUS.

DIRECTION (DIRC) indicates direction of data
flow. Signalis used to enable/disable the data bus

transceivers in the HOST.

ON-LINE signal is deasserted at the beginning of a
read (from tape) or write (to tape) operation.

RESET initializes the tape drive. The drive recali-
brates the heads to track zero.

REQUEST indicates that a command is on the
data bus.

TRANSFER is used with ACKNOWLEDGE to
handshake data over the bus, see timing diagram.

SCSI INTERFACE

Small Computer Systems Interface (SCSI) evolved
from the disk controller standard developed by
Shugart Associates (SASI) in the late 1970s. The
SCS! standard was developed by ANSI X3T9.2
subcommittee starting in 1982. -SCSI defines an 8-
bit parallel bi-directional data bus with parity, plus
nine control lines. SCSI protocol allows single or
multiple host computers (initiators) to share multi-
ple (expensive) peripherals (targets, i.e. hard disk,
floppy disks, etc.), as depicted in Figure C-5. Up to
eight Daisy Chained devices can reside on the
SCSI bus, with data transfer rates of 4 Mbytes/sec.
Synchronous and 1.5 Mbyte/sec. asynchronous.
The timing diagrams for the interface are shown in
Figures C-6 through C-8.

ACKNOWLEDGE

&

READY

EXCEPTION

DIRECTION

HOST
SYSTEM

K 8 BIT DATA BUS A

ONLINE

QIC-02
TAPE
DRIVE

RESET

REQUEST

TRANSFER
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Figure C-1. QIC-02 Interface
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The interface signals are:

/0 is driven by a target to control the direction of
data movement. True indicates input to the
initiator.

MSG is drive by a target to indicate "Message
Phase". When MSG is asserted, REQ (Request) is
also asserted by the target for transfer of data byte
indicating the end of the operational phase
("Message").

REQ asserted by target indicates that a data byte
is to be transferred on the data bus. Data byte is
transferred  via  handshake  with  ACK
(Acknowledge).

ATN (Attention) is driven by an initiator to indicate

to target an "attention" condition.

An initiator uses SEL along with appropriate data
(address) bits (0-7) being asserted to select a
target. Select line is deasserted after the target
asserts BSY to acknowledge selection.

RST (Reset) is a pulse asserted by the initiator to
stop target's present operation and return same to
idle condition.

Data bus and control signals require open collector
drivers capable of sinking 48 mA each to support
SCS!I mode of multiple initiators with multiple
targets. SCSI provides for either single ended (6
meter Max. Cable Length) transmission or differ-
ential (if a distance up to 25 meters is required).




€0

ONLINE

pan

\

T21

- EE'I‘\‘/I%INI
REQUEST NG
32 A STATUS
BYTES
READY
T4
3
Jﬂ T3
EXCEPTION ———
T1 T6 T9 T13 T15
DATABUS >< COMMAND ) 1ST STATUS BYTE —X BYTE
— READ STATUS \ LAST STATUS
XFER
ACK
DIRC ‘\TB
RESET
ACTIVITY CRITICAL TIMING T11 -HOST SETS REQUEST
: Pz ~ CONTROLLER RESETS READY
T1 — HOST COMMAND TO BUS N/A 13-BUS DATA INVALI
T2 — HOST SETS REQUEST T1-T2>0 ps T14-HOST RESETS REQUEST
T3 — CONTROLLER RESETS EXCEPTION T3-T4>10 ps T15-LAST STATUS BYTE TO BUS
T4 - CONTROLLER SETS READY 20<T2-T4<500 ps * T16-SAMEAST10
T5 - HOST RESETS REQUEST T4-T50 us T17-SAMEAST11

T6 — BUS DATA INVALID T4-T6>0 ps

T7 ~ CONTROLLER RESETS READY 20<T5-T/<100 ps
T8 - CONTROLLERCHANGES BUS DIRECTION  N/A
T9 — 1STSTATUSBYTE TOB N/A

T10— CONTROLLER SETS READY T7-T10>20 p s

*NOTE: THIS MAY BE > 500 yts UNDER SOME CONDITIONS

T18-SAMEAST12
T19-SAMEAST13
T20-SAME AST14
T21-CONTROLLER CHANGES BUS DIRECTION
T22-CONTROLLER SETS
X -DONTCARE

Figure C-2. QIC-02 Read Status Command Timing Diagram

N/A
T11-T12<1 ps
T11-T1350 us
T )\-T1 45208

N/

SAME AS T10
SAME AS T11
SAME AS T12
SAME AS T13
SAME AS T14
NA

T20-T2150 s
T21-T2250 psN/A
T11-T12<1 ps
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CONTROLLER WILL AUTOMATICALLY WRITE FILE
MARK AND REWIND TO BOT (MECHANICAL DELAY)

¥-0

ONUN
€ 738 EnDOF
WRITE DATA
REQUEST =
READY FOR READY FOR rmv&on
1ST BLOCK 2ND BLOCK NEXT BLOCK
T4 T T2 T23 T37 T39 :{:—
READY W b
EXCEPTION
ul T7 T10 + T24 S12THBYTE
DATA BUS WRITE COMMAND 1ST DATA BYTE $12TH DATABYTE 1ST DATABYTE LAST BLOCK 4
! T15 T T21 l \ T29 Tat Tas
XFER ™ T4 T2 T34
i T25
ACK T13 T16 -] T33  T36
—_—
DAC
RESET
ACTIVITY CRITICAL TIMING ACTIVITY CRITICAL TIMING ACTIVITY CRITICAL TIMING
T4 — HOST COMMAND TO BUS NA T15- BUS DATA INVALID T13-T150 8 T28 - HOST RESETS XFER SAME AS T14
T2 ~HOST SETS ONLINE NA T16~ cONTROLLER RESETS ACK T14.-T1e<3 us T29 - BUS DATA INVALID SAMEAS T15
T3 - HOST SETS REQ Ta-T30ps T17- HOST DATA T30 - CONTROLLER RESETS ACK SAME AS T16
T4 - CONTROLLER RESETS READY  T3-Td<1 ps T18—- SAME AS Tn SAME ASTI T31 - HOST DATA TO BUS NA
T5 - CONTROLLER SETS READY 20<T4-T5<500 ps T19- SAME AST13 SAME AS T13 732 - HOST SETS XFER SAME AS T18
T6 — HOST RESETS REQUEST T5-T650 s T20 SAMEASTI14 SAME AS T14 733 - CONTROLLER SETS ACK SAME AS T19
T7 - BUS DATA INVALID T5-17>0 us T21- SAME AS T15 SAME AS T15 734 - HOST RESETS XFER SAME AS T20
T8 — CONTROLLER RESETS READY  20<T6-T8<100 ps T22- SAME AS T16 SAME AS T16 T35 - BUS DATA INVALID NA
T9 - CONTROLLER SETS READY T8-T9>20 ps T23- CONTROLLER SETS READY T22-T23>100 ps 736 - CONTROLLER RESETS ACK SAME AS T22
T10- HOST DATA TO BUS NA T24- HOST DATA TOBUS NA 737 - CONTROLLER SETS READY SAME AS T23
T11- HOST SETS XFER T10-T11>-40 ns. T25- HOST SETS XFER SAME AS T11 T38 - HOST RESETS ONLINE NA
T12- CONTROLLER RESETS READY ~ T11-T12<1ps T26 - CONTROLLER RESETS READY ~ SAME AS T12 T39 - CONTROLLER RESETS READY NA
T13- CONTROLLER SETS ACK 0.5¢T11-T13<100 ps T27 - CONTROLLER SETS ACK SAME AS T13 T40 - CONTROLLER SETS READY NA
T14— HOST RESETS XFER T13-T14>0 ps
*NOTE: THIS TIME MAY BE > 500 ps
UNDER SOME CONDITIONS
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Figure C-3. QIC-02 Write Data Command Timing Diagram
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ONLINE T2

REQUEST T3
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Figure C-4. QIC-02 Read Data Command Timing Diagram

*NOTE: THIS TIME MAY BE > 500 us
UNDER SOME CONDITIONS
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2=,
T8 T24 T28
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READY MOTION
EXCEPTION
Tas h
3
1 17 T T25 LAST BYTE HOST
DATABUS READ COMMAND 1STBYTE ISTBYTE LAST BLOCK FILE MARK K FEAD.
— STATUS
T16 NEXTBLOCK ' T30 T2 Tas COMMAND
XFER READ
1STOATA | 3 — 27 T34 a7
BLOCK TI7 Ta1
BUrreR
ACK T2 TI5 o~ . 7
29 - T35
DAC -
= X -
RESET
ACTIVITY CRITICAL TIMING ACTIVITY CRITICAL TIMING ACTIVITY CRITICAL TIMING
T1 — HOST COMMAND TO BUS NA T14- CONTROLLER RESETS READY  T13-T14<1ps T27 ~HOST SETS XFER SAME AS T18
T2 - HOST SETS ONLINE NA T15— CONTROLLER RESETS ACK 0.5<T13-T15<3 < ps T28 ~CONTROLLER RESETS READY ~ SAME AS T14
T3 - HOST SETS REQUEST T2-T3>0 T16 - BUS DATA INVALID T13-Ti6>0ps T29 - CONTROLLER RESETS ACK SAME AS T15
T4 - CONTROLLER RESETSREADY  T3-Ta<ips T17- HOST RESETS XFER TI5-Ti750ps T30 - BUS DATA INVALID SAME AS T16
T5 - CONTROLLER SETS READY 20<T4-T5<500 s T18- BUS DATA VALID T31 -~ HOST RESETS XFER SAME AS T17
T6 - HOST RESETS REQUEST T5-T6>0p8 NA T32 - LAST BYTE TO BUS NA
T7 - BUS DATA INVALID T5-T7>0ps T19- CONCTROLLER SETS ACK SAME AS T12 T33 - CONTROLLER SETS ACK SAME AS T12
T8 — CONTROLLER RESETS READY  20<T6-T8<100 ps T20- HOST SETS XFER SAME AS T13 T34 - HOST STES XFER SAME AST13
T9 - CONTROLLERCHANGESDIRC ~ N/A T21- CONTROLLER RESETS ACK SAME AS T15 T35 - CONTROLLER RESETS ACK SAME AS T15
T10- 1ST DATA BYTE TO BUS NA T22- BUS DATA INVALID SAME AS T16 T35 - BUS DATA INVALID SAME AS T16
T11- CONTROLLER SETS READY NA T23- HOST RESETS XFER SAME AS T17 T37 - HOST RESETS XFER SAME AS T17
T12- CONTROLLER SETS ACK T11-T12>70 ns T24- CONTROLLER SETS READY N/A T38 ~ CONTROLLER SETS EXCEPTION N/A
T13- HOST SETS XFE T12-T12.0s T25- 18T BYTE TO BUS N/A T39 - CHANGE BUS DIRECTION NA
T26 - CONTROLLER SETS ACK SAME AS T12




compuTER | ,HOST

ADAPTER CONTROLLER

E

SINGLE INITIATOR, SINGLE TARGET

HOST
COMPUTER ADAPTER SCSIBUS CONTROLLER

CONTROLLER

l

SINGLE INITIATOR, MULTI TARGET

HOST
COMPUTER ADAPTER SCSIBUS CONTROLLER

coMpuTeR | ,HOST

ADAPTER CONTROLLER

CONTROLLER

CONTROLLER

coMmpuTER | , HOST

ADAPTER CONTROLLER

Hlﬁl}ﬁ

gisissl g ¢

MUILTI INITIATOR, MULTI TARGET

06591A C-5

Figure C-5. Possible Bus Conflgurations
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APPENDIX E
GLOSSARY OF ABBREVIATIONS/MNEMONICS

141SEL
141TPREQ

141XFER

ACK
ARDY
ARESET
ATN

BSYIN

ciD

cc
CCMUX
CMDXFER
CREG C

DACK
DATN
DCLK
DDACK

DDREQ
DIRC
DMA
DMAXFER
DMSG

DREQ
DRST
DSP
DTACK

DTREQ

EXP
FPC
Vo

INT1
ISR

Am29PL141 Selection (SCSI)
Am29PL141 Tape Request
(QlC-02) Signal

Am29PL141 Transfer
(QIC-02) Signal

Acknowledge
Asynchronous Ready Line
Asynchronous Reset
Attention

Busy Input (SCSI to FPC)

Control or Data, SCSI Interface Signal
Condition Code (Input to FPC)
Condition Code MUX to Am29PL141
Command Transfer Routine

Register in Am29PL141

{Count Register)

Disk Acknowledge (SCSI)

Disk Attention (SCSI)

Diagnostics Clock

Disk (SCSI) DMA Acknowledge

(to Am29PL141 from 80188)

Disk DMA Request

Direction (QIC-02)

Direct Memory Access

DMA Transfer Routine

Disk (SCSI) Message = MSG C/D (to
Int. Status Buffer from Am29PL141)
Disk (Data Transfer) Request

(to Am29PL141 from SCSI)

Disk Reset (SCSI)

Digital Signal Processor

DMA Tape Acknowledge

(to Am29PL141 from 80188)

DMA Tape Request

(to 80188 from Addressable Latch)

Exception, QIC-02 Interface Signal
Fuse Programmable Controller
Input or Output

Interrupt Number One
Interrupt Status Register

JEDEC

LADDR
LAN
LMCS
LPC

MCSM
MSG

MS|
NPR

PCS
PL
POL

RDXFER
RDY
RST

SCSi
SDI
SDO
SIC-02
SSR

TACK
TEST41
TOUT
TPONL
TPRST
TRDY
TRINT
UMCS

VCMD

WRXFER

Joint Electronic Device Engineering
Council

Addressable Latch

Local Area Network

Lower Memory Chip Select
Linear Predictive Coding

Mid-range Chip Select
Message SCS! Interface Signal
(to Am29PL141 from SCSI)
Medium Scale Integration

Non-processor Request

Peripheral Chip Select
Pipeline
Polarity

Read Transfer Routine
Ready
Reset

Small Computer System Interface
Serial Data In

Serial Data Out

Quarter-inch Tape Cartridge Interface
Serial Shadow Register

Tape Acknowledge

(to Am29PL141 from QIC-02)
Am29PL141 Test Vector Generator
Program

Time Out

Tape On Line (QIC-02)

Tape Reset (QIC-02)

Tape Ready (QIC-02)

Tape Ready Interrupt (Addressable
Latch to Condition Code MUX)

Upper memory Chip Select

Valid Command (to Am29PL141
from 80188)

Wirite Transfer Routine

E-1




APPENDIX F

Am29PL141 Data Sheet

For your reference, the first five pages of the 29PL141 data sheet are reprinted in this section. A
complete copy of this 31 page document is available from the AMD sales offices listed on the last page.
Copies are also available from authorized representatives.
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Am29PL141

Fuse Programmable Controller (FPC)

DISTINCTIVE CHARACTERISTICS

® Implements complex fuse programmable state ma-
chines

® 7 conditional inputs, 16 outputs

64 words of 32-bit-wide micr%program memory

® Serial Shadow Register (SSR M) diagnostics on chip
(programmable option)

® 29 high-level microinstructions
- Conditional branching
- Conditional looping
- Conditional subroutine call
- Multiway branch
® 20 MHz clock rate, 28-pin DIP

GENERAL

The Am29PL141 is a single-chip Fuse Programmable
Controller (FPC) which allows implementation of complex
state machines and controllers by programming the appro-
priate sequence of microinstructions. A repertoire of jumps,
loops, and subroutine calls, which can be conditionally
executed based on the test inputs, provides the designer
with powerful control flow primitives.

The Am29PL141 FPC also allows distribution of intelligent
contro! throughout the system. It off-loads the central
controller by distributing FPCs as the control for various

DESCRIPTION

self-contained functional units, such as register file/ALU,
170, interrupt, diagnostic, and bus control units.

A microprogram address sequencer is the heart of the FPC.
It provides the microprogram address to an internal 64-
word by 32-bit PROM. The fuse programming algorithm is
almost identical to that used for AMD's Programmable
Array Logic family.

As an option, the Am29PL141 may be programmed to have
on chip SSR diagnostics capability. Microinstructions can
be serially shifted in, executed, and the results shifted out
to facilitate system diagnostics.

BLOCK DIAGRAM
CONDIION
TESTS
JU
7
AoOnESs sEaventen [ TR
Iy
64 x32
MICROPROGRAM
MEMORY
= SHADOW REGISTER
~ [
| our
| w
uooe
PIPELINE REGISTER __l-—ocu(
[—— ax
Ll
P(18:0)
BDR02340

RELATED PRODUCTS

Part No.

Description

Am2914

Vectored Priority Interrupt Controller

Am29100

Controller Family Products

SSR is a trademark of Advanced Micro Devices, Inc.

Publication # Rev. Amendment
04179 E /0

{ssue Date: October 1986

$221A2(Q OJDIW P2OURARY



CONNECTION DIAGRAMS

Top View
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LS002131 LS002140
Normal Configuration SSR™ Diagnostics Configuration

METALLIZATION AND PAD LAYOUT

Die Size: 0.211" x 0.202"
Gate Count: 600 Equivalent Gates and 2K of PROM




ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: A. Device Number

B. Speed Option (if applicable)

C. Package Type

D. Temperature Range

E. Optional Processing

AM29PL141 _ D c B

-L——-E. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

C. PACKAGE TYPE
D = 28-Pin Ceramic DIP (CD 028)
L = 28-Pin Ceramic Leadless Chip Carrier (CL 028)
X = Dice

B. SPEED OPTION
Not applicable

\—-A. DEVICE NUMBER/DESCRIPTION
Am29PL141
Fuse Programmable Controller (FPC)

Valid Combinations

Valid Combinations list cnfigurations planned to be supported
in volume for this device. Consult the local AMD sales office
AM29PL141 Eg )l()gB. to confirm availability of specific valid combinations, to check

- on newly released valid combinations, and to obtain additional
data on AMD's standard military grade products.

Valid Combinations




ORDERING INFORMATION
APL and CPL Products

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List)
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package,

solderability, or surface treatment exceptions to those specifications. The order number (Valid Combination) is formed

by a combination of:

APL Products: A. Device Number

B. Speed Option
C. Device Class
D. Package Type

(it applicable)

E. Lead Finish
APL Products
AM29PL 141 - Wi:} X T

E
D.
c.
B.

A. DEVICE

Am29PL

NUMBER/DESCRIPTION (include revision letter)
141

Fuse Programmable Controller (FPC)

CPL Products: A.Device Number

B. Speed Optlon (if applicable)
C. Package Type

D. Temperature Range

E. CPL Status

. LEAD FINISH

A = Hot Solder DIP

PACKAGE TYPE (per 09-000)
X = 28-Pin (Ceramic DIP (CD 028)

. DEVICE CLASS

/B=Class B

SPEED OPTION
Not applicable

AM29PL 141 _

CPL Products

M [o]

L.

Am29PL141

A. DEVICE NUMBER/DESCRIPTION (include revision letter)

Fuse programmable Controller (FPC)

Valid Combinations

APL | Am29PL141 /BXA

CPL | Am29PL141 /LMC

combinations.

CPL STATUS
C = CPL Certified

TEMPERATURE RANGE
M = Military (~55 to +125°C)

PACKAGE TYPE(per Prod. Nomenclature/16-038)
/L= 28-Pin Ceramic Leadless Chip Carrier (CL 028)

. SPEED OPTION

Not applicable

Valid Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD
sales office to confirm availability of specific valid
combinations or to check for newly released valid

Group A Tests

Group A tests consists of Subgroups:

1,2,8,7,8,9 10, 11




PIN DESCRIPTION

CC[SDI] Condition Code ((TEST) Input)
When the TEST (P[24:22)]) field of the executing
microinstruction is set to 6 (binary 110), CC is selected to be
the conditional input. (Note: In SSR diagnostic configuration,
CC is also the Serial Data Input SDL.)

CLK Clock (Input)
The rising edge clocks the microprogram counter, count
register, subroutine register, pipeline register, and EQ flag.

P[15:8] (Outputs)
Upper eight, general-purpose microprogram control outputs.
They are enabled by the OE signal from the microprogram
pipeline register. When OE is HIGH, P[15:8] are enabled,
and when LOW, P[15:8] are three-stated.

P[7:0] [DLCK, MODE] (Outputs)
Lower
Lower eight, general-purpose microprogram controf outputs.
They are permanently enabled. (Note: in the SSR diagnostic
configuration, P[7] becomes the diagnostic clock input
DCLK and P[6] becomes the diagnostic control input
MODE.)

RESET :

Synchronous reset input. When it is low, the output of the
PC MUX is forced to the uppermost microprogram address
(63). On the next rising clock edge, this address (63) is
loaded into the microprogram counter, the microinstruction
at location 63 is loaded into the pipeline register and the EQ
flag is cleared. The CREG and SREG values are
indeterminate on reset.

T[5:0]
Test inputs. In conditional microinstructions, the inputs can
be used as individual condition codes selected by the TEST
field in the pipeline register. The T[5:0] inputs can also be
used as a branch address when performing a microprogram
branch, or as a count value.

ZERG [SDO]
Zero output. A Low state indicates that the CREG value is
zero. (Note: In the SSR diagnostic configuration, ZERO
becomes the Serial Data output SDO. This change is only
on the output pin; internally, the zero detect functions is
unchanged.)




ADVANCED MICRO DEVICES
U.S. SALES OFFICES

ALABAMA ... .. ..ot (205) 882-9122 MASSACHUSETTS .....cooviviivninnen. 617) 273-3970
ARIZONA, . MINNESOTA ......ccoviiiiiiiiniinnnn, 612) 938-0001
Tempe ............................... 602) 242-4400 MISSOURI .......cocivviiiiiiininenenns 314) 275-4415
TUCSON &+ veveterierenreansreneensnonns 602) 792-1200 NEWUJERSEY ....ccooiviieiiiiinninnns 201) 299-0002
CALIFORNIA, NEW YORK,

ElSegundo ..........covviviiiininnnn 213) 640-3210 Liverpool ....vviiiiiiiiie i 315) 457-5400

NewportBeach .................coeu 714) 752-6262 Poughkeepsie .........coveviiivevainn 914) 471-8180

SanDiego ......iiiiiiiiiiiiiiiiiiea 619) 560-7030 Woodbury .......... e 516) 364-8020

Sunnyvale .. ..viiiiiiie i 408) 720-8811 NORTH CAROLINA ..........covvninnenn 919) 847-8471

Woodland Hills .........c.covvvieniinn, 818) 992-4155 OREGON ......ovviiiiiiiiininiiiienn, 503) 245-0080
COLORADO .....c.vvveviiiiininennnnnns 303) 741-2900 OHIO,

CONNECTICUT ...... N 203) 264-7800 CCOMIMBUS ....euveineenieeineinennen, (614) 891-6455
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