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INTRODUCT ION
AMCC DESIGN VALIDATION SOFTWARE

INTRODUCT ION

The AMCC Design Validation Document includes the design
checks that must be made prior to submitting a design to

design_review. A design validation
review is required for all designs. The checks must be
completed by the designer for all designs done with.the
ald of an engineering workstation (EWS), either the
DAISY, MENTOR or VALID Systems EWS, or done with any
VAX/VMS system which is used to provide a LASAR 6
netlist,

For AMCC-Implemented designs, AMCC implementaticn
engineering is responsible for the checks.

The AMCC design validation software, part of the
MacroMatrix package and also known as the Engineering
Rules Checks (ERC) software, performs many of these
checks on a captured design netlist and creates an output
file that lists the flagged errors and supplies valuable
design documentation. In many cases, the process of
reviewing the ERC output and redesigning to remove errors
flagged will increase the probability of a buildable,
testable, successful circuit. AMCC recommends that the
designer review the design validation document prior to
starting a design.

Hardcopy ERC reports and the written resolution of any
outstanding errors or warnings are reguired documentation
for any design submission.

AVAILABILITY

ERC sofwyare is available for the DAISY, MENTOR and VALID
engineering workstations where it is system-resident,

ERC software is available for LASAR Version 6 netlist
designs using a VAX/VMS system.

8-1-1
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INTRODUCTION
AMCC DESIGN VALIDATION SOFTWARE

SCHEMATIC REQUIREMENTS

The ERC software requires that the schematic contain one
chip macro and that the required parameters for that chip
macro be supplied in accordance with the workstation and
netlist procedures.

All EWS sche@atics must follow the rules and conventions
as defined in Section 3, EWS_sSchematic Bulesg and
Conventions.

AMCC GENERIC INTERFACE FORMAT

A special file called the AMCC Generic Interface Format
file (AGIF) is used to transfer a design from any
approved EWS to the VAX for ERC support, LASAR 6
gimulation development, test program support, LASAR 6
fault-grading, and layout. This file is created by AMCC
MacroMatrix support software on the individual
workstations and is called CIRCUIT.SDI. The EWS~VAX
interface software is unique to each workstation,
converting that particular netlist format into the AGIF
netlist format.

The AGIF netlist and the macro library parameter file
together are used as source data to the ERC software.

During AGIF netlist generation, error messages are
generated both on the screen and written to the error
file on the workstation. These errors are documented
here along with the probable cause of the error.

If error condltions have occurred during the AGIF netlist
generation, any software operating upon the AGIF netlist
(AMCCERC, AMCCANN, AMCCSIMFMT, AMCCVRC) will not run
correctly.

Contact BMCC if you are unable to debug and run without
errors.

g-1-2
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INTRODUCT ION
AMCC DESIGN VALIDATION SOFIWARE

ENGINEERING RULES CHECKS SUMMARY

¢ FAN-GOT - (ALL)

Verifies that macro fan-out limits are not exceeded.

Counts any pin with a fan-in greater than 1 correctly.

Provides a fan-out table listing all signal, their

fan-out limits, the derating used, if any, and thelr

fan-ocut load. Checks for excessive loading over a
fan-out limit.

¢ HOOK-UP CHECK (MACRC PIN HOOK-UP)

~ (BIPOLAR, BiCMOS interface)
Checks to make sure that pins which must be connected are
"hooked-~up" to a valid signal. (Macro pins that must be
driven by another macro cannot be grounded.) This check
is combined with the unused pins check.

e INTERNAL PFIN COUNT - (ALL) Counts all routable internal
macro pins on a design and returns the total per page and
overall total from the design. Counts unconnected pins
under the assumption that they should have been connected
somewhere. Does NOT count grounded (BIPOLAR) connections
for BIPOLAR. Does NOT count terminated macro pins since
these are not routed. Provides an error message when the
internal pin count exceeds array limits for an acceptable
array (RISKY, VERY RISKY, UNACCEPTABLE).

& MACRO OCCURRENCE AND POWER DISSIPATION TABLE (BIPOLAR)
MACRO OCCURRENCE AND INTERFACE
POWER DISSIPATION TABLES (BiCMOS; Q20000 Series)

‘Gilves the user a macro usage and macro current table, and

computes the worst-case power dissipation based on
typical-case assumptions as to the power supply and ECL
termination, and duty cycle. For the Q3500 and Q5000
Series, computes the correct worst-case cuyrrent
multiplier based on internal cell utilization. The power
dissipation table applies to the AMCC SPEC.

Computes the internal current used for Bipolar arrays and

verifieg that the internal current is not exceassive for
the array.

g8-1-3
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INTRODUCTION
AMCC DESIGN VALIDATION SOFTWARE

The BiCMOS form of the report provides a list of macros
and space for switching frequency to support customer
computation. The Q20000 form provides a complete table
with power computation for the interface macros and a
second macro occurrence table for the internal macros.
At present, the designer must compute the AC power for
all Q20000 arrays and for the internal macro power
dissipation portion of the BiCMOS arrays.

e PIN CLASS - (ALL)

® WIRE-OR - (BIPOLAR)

Verifies that all pins for a given net are compatible.
Signal class parameters are used to enforce pin
restrictions. The driving macro pin signal class is
checked against all driven pin signal classes. Currently
does NOT check to see if a PO (output PAD) pin is
connected to internal macro pins, grounded or terminated.
Currently does NOT check to see if a PI (input PAD) isg
driven by an internal pin, grounded or terminated.
(Future ERC)

Validates that all component wire-ORs are connected
correctly and that the wire-OR is correctly used.
Wire~-OR checks are also part of other ERCs (such as
fan-out}.

¢ POPULATION - (ALL)

Determines internal and interface cell population for a
given design, provides a table of usage, and gives the
internal cell utilization percentage, used in determining
routability and issues a warning if the cell utilization
is excessive, Provides a count of the cells used by type
and the limite for the array and flags violations.

Includes a total array pad count check and a count of
povwer gnd ground.

e POPULATION STATISTICS - (ALL)

Expands the detail of the population report to call out
3-gtate enable drivers that carry a greound connection
{such as 0T59), internal 3-state drivers without ground,
thermal diodes, AC monitor points and VBXX macros.
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INTRODUCT ION
AMCC DESIGN VALIDATION SOFTWARE

¢ SIMULTANEQOUSLY SWITCHING OUTPUTS

Simul taneously switching outputs are counted if they are
tagged on the schematics by the designer via the SWGROUP
parameter. Checks that the number of added power and
ground pins are adeguate based on the number of
Simul taneocusly switching outputs and the array and I/0
mode. Issues a warning if lese than worst-case placement
maximums would require and an error if less than the
best-case placement.

¢ TECHNOLOGY - (BIPOLAR, BiCMOS)

® ECL 10K/100K - (BIPOLAR, BiCMCS)

Validates that all components used are consistent with
the specified array, I/0 mode and ECL type as specified
by the  chip macro selected.

¢ VALIDNAMES - (ALL) Checks some of the more common
naming errors in support of those checks provided by the
individual work-stations or netlist software. Checks for
the use of keywords that could interfere with support
software (e.g., INPUT, OUTPUT). Checks duplicate naming.
Checks for name length for the type (instance ot signal).
Checks that the first character is alpha or numeric.’
Checks that no special characters were used.

® VTI CHECK

Computes the number of VTI threshold generator loads and
states them Ffor those arrays which require a check.
Indicates if the loading is excessjve for the array.
(This check only applies to Q700 Series Arrays.)

¢ UNUSED MACRO PINS - (ALL) -
Checks a design for dangling pins (pine which are not
connected, not grounded and not terminated).
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ERC REPORT HEADER

The following information is printed out on page one of
the ERC report. This information is used to identify the
circuit, the system it is being executed on and the
version of the software to allow faster debug and support
of problems encountered during its use.

PRODUCT_NAME
DEVICE_NUMBER
PROLDU CT_ GRADE
CIRCUIT_FAMILY
ARRAY TYPE

CIRQUIT_ TECHNOLOGY
ECL_LEVEL

POWER_SUFPLY

MACRO_NAME
EWS_LIBRARY
EWS_LIBRARY_REV
MAC_PARM_FAMILY
MPF_VERSION
EWS_TYPE
EWS_DATE
EWS_TIME
EWS_PATH_NAME

NETLISTER_VERSION
SDI_VERSION

Defined by the user; chip macro
parameter; code-name
Defined by the user; chip macro
parameter; device number

Defined by the user; chip macro
parameter; MIL or COM

Chip macro parameter; series
identification

Chip macro parameter; specific
array in that series

Chip macro parameter; T, E, M , P

Chip macro parameter; ECL 10K
or ECL 100K

Defined by the user; optional
chip macro parameter;

S5VREF, STD4 or STDS
Chip macro name parameter
Software parameter
Software parameter
Sof tware parameter; array series
Sof tware parameter
Software parameter; EWS station
Sof tware parameter; date of run
Software parameter; time of run
Software parameter; network node

and directory ID
Sof tware parameter
Sof tware parameter

MPF_INTERFACE_VERSION Software parameter

The ERCs will generate an error message if requireg
parameters are missing from the submitted circuit,

8-1-6
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* AMCC Schematic Data Interface *

* Revision [1.0] *
**********************************************ii************

Netlister version number = 708

SDI version number = 2.6

Netlist generation date = 9 JUN 1986

Netlist generation time = 13:3

Engineering workstation type = DAISY/DNIX

Engineering workstation path name = /USER/CLASS/ERRORS

Product Name = PRODUCT_NAME {=———-

Product Number = DEVICE_NUMBER <-----

Product Grade = PRODUCT_GRADE {-w~==

EWS Library = Q3500

EMS Library Rev = 705

Macro Parameter family = Q3500

The ARRAY type = Q24008

Chip Macro Name = Q2400SECL10K

Circuit Family = Q3500 ,
Circujt Technology = E 5

ECL Level = 10K

{~=-~ indicates defaulted parameters
Parameters for the chip macros should be defined :
by the user.

8-1-7




4w e oy e e e e v 3 o i e die ki e 3 o W vie e o o T e O e o Sk i ol dhe Tt o e i de i e i e ke R e T R i e e S e e

* AMCC Schematfc Data Interface

* Ravizion [1.81]

Ed
-

g dr e e e e e dr e o o S o e ok e o o S e e e S o e e ol e O O e N R

Netlister version number
SDI version number =
Nettist generation date
Netlist generation time
Engineering workstation
Engineer ing workstation
Product Mame =

Product Number =

Product Grade =

EWS Library =

EWS Library Rev =

Macro Parametzr famfly =
The ARRAY type =

Chip Macro Name =
Circuit Famiiy =

Circuit Technology =

ECL Level =

Power Sugply =

type =
path name =

708

2.19

7 OCT 1988
14:39
DAISY/DNIX
FUSER/CLASS/QG32REG
G5REG32

KAAX
MIL
QL s8g

823
GE@od

Q35267
DISHHETMIKLRK
QbFEZ

M
1OK
5TDS
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GENERIC PARAMETERS

Refer to the EWS-Specific Installation document, Volume
IT, Section 7, for instructions on how to define a
Parameter for a given EWS system.

CIRCUIT_FAMILY, ARRAY_TYPE

The following AMCC arrays are supported by the
MacroMatrix software:

R e e 4 e - T o e o

CIRCUIT_FAMILY ARRAY_TYPE
parameter parameter

L s e S — ———— -

Q5000 Q5000T
Q3500T
QM1600T
Q1300T

Q3500 Q35008
Q24008
QMl600s
Ql300s

Q14000 Q14000B *
Q51008
Q6000B *
Q2100B

Q20000 Q20160/ELABBOOD *
Q20080/ELA85000 *
Q20020/ELAB3000 *
Q20010/ELABLO00 *

- — ——— —

* These arrays are not yet released

8-2-1
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PARAMETERS

This information is carried in the chip macro that is
placed on the schematic drawings. Placement of the chip
macro is page-independent to the software. AMCC reguires
that the chip macro be placed on page cne.

TECHNOLOGY

The TECHNOLOGY of a design is also part of the chip
macro. The technology of a circuit is defined as the I/0Q
mode and there are four modes recodgnized for Bipolar and
BiCMOS arrays at this time:

Value: Description

e e o e e A e . e S ik D A S e S o S S S e S L . . ot A Rt e e g

T for 100% TTL circuits; uses TTL I/Q0 interface macros

E for 100% ECL clrcuits; uses ECL I/0 interface macros
uses standard-reference ECL 10K or 100K macros
regardless of the power supply (which may be
el ther -5.2V (ECL 10K INPUT), -4.5V (ECL 106K INPUT)
or +5V (EITHER ECL. 10K OR ECL 100K INPUT)). For the
020600 Series, applies to dual supply ECL (DECL).

M for mixed TTL and ECL interface circuits using two
power supplies, either +5V and -5.2V (ECL 10K)
or +5V and -4.5V (ECL 100K). Uses the STD REF
ECL macros and the TTLMIX macros.

P for mixed TTL and ECL interface circults using one
power supply (usually +5V). Uses the +5V REF ECL
macros if defined for the array. Uses TTL macros.

- - e e o o S e i 2 —— -

The technology parameter of macros is the same with the
addition of:

S e o S B e S e i S e e Y S B S = ey ) S L W e ke B T e A8 ) e e e e

et e L o S = e i
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PARAMETERS

PRODUCT_NAME

The AMCC-assigned array code name asslgned by AMCC must
be on all media, files and schematics for design
submission. To attach this name to the chip macro,
define the PRODUCT_NAME parameter for the chip macro
using the code name string as its value, This parameter
is optional; the ERC software will execute without it.
However, AMCC requires that it be used for schematics
upon degign submission.

DEVICE_NUMBER

The device number, the number assigned by AMCC when a
circuit is booked, must appear on the schematics and
asgociated documentation. To define the number, attach
the DEVICE_NUMBER parameter to the chip macro and define
the identifying string as its value. This parameter is
optional; the ERC sotware will execute without it.
However, AMCC requires thbat it be used for schematics
fpon design submission.

PRODUCT_GRADE

The worst-~case-mode is supplied by attaching a PRODUCT
—GRADE parameter to the chip macro. The parameter is
attached to the chip macro symbol and MIL or COM defined
as its value. ‘This paameter is optional; the ERC
software will assume MIL as its value. However, AMCC
fequires that it be used for schematics and files upon
design submigsion.

§-2-3
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PARAMETERS

POWER_SUPPLY - 100% ECL, BIPOLAR, BiCMOS
- ECL/TTLMIX BIPOLAR, BiCMOS

The power supply used in a 100% ECL design could be
-5.2V, -4.,5V or +5V. The chip macros carry a generic
-5.2V (ECL 10K) or -4.5V (ECL 100K} label, which
documents the default value. '

To define the actual power supply used in a 100% ECL
circuit, attach the POWER_SUPPLY parameter to the chip
macro and define 8Tb4 (for -4.5V), 8TD5S (for -5.2V) or
SVREF (+5V) as its value. The POWER_SUPPLY parameter may
not have S5VREF as an allowed value for the Q20000 Series.

i ptional but AMCC recommends its yse
where the power supplies are non-standard.

The power supply used in a dual-power supply ECL/TTIL
mixed mode design may also be altered from the default
values.

e For an ECL 10K desiagn (MIX10K is in the chip macro
name) , the default is -5.2V and may be set to =4.5V by
assigning a value of STD4 to POWER_SUPPLY.

e For an ECL 100K design (MIX100K is in the chip macro
name}, the default is -4.5V and may be set to -5.2V by
asslgning a value of STD5 to POWER_SUPPLY.

ALLCWED POWER_SUPPLY PARAMETER VALUES

CHIP MACRO SVREF* STDS STD4
+5V -5.2V -4.,5v
QxxxXECL10K X b4
QXXXXMIX10K X
QxXxxECL100K X X
QxxxXMIX100K %

i e e e S e e S (e S o Gl o S i e B e

No other chip macros carry the power_supply parameter,

* S5VREF is not allowed for the Q20000 Series.
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PARAMETERS

DELAY_PATH
MIND MAXD

The net DELAY PATH parameter and MIND and MAXD parameters
are available.

The DELAY_PATH parameter is assigned to each net in a
path by attaching it to each wire-net. The value
supplied is a string which is the user-defined path name.
This should not be confused with the user-defined net
signal name. This parameter and its use are optional.

The MIND and MAXD parameters need to be attached to only
one net in the path defined by the DELAY _PATH parameter
above. The values given for each are the minimum (MIND)
and maximum (MAXD) metal delay allowed for the path given
in picogsecondsg. A path may be defined as one net in
size. These parameters are optional; neither, either or
both may be used.

FAR-CUT DERATING - FOD

The FAN-OUT DERATING net parameter, FOD,
i and may be used with any path
the designer wishes to derate.

The assigned parameter value can be a two-digit number, 1
through 99, and represents a percentage for the the ERC
software to use to derate the Fan-out load limit of the
macro pin driving the net. The parameter is usually
asaigned values for 20% and 40% fan-out load derating for
clock path or other distortion~sensitive nets. The
resulting fan-out load is computed using truncation.

Refer to Volume I, Section 4 of the appropriate Design
Manual for the operating speed-clock derating required
for any given array.

The ERC goftware will check to see that loads on a
f?rated line do not exceed the derated fan=-out load
mit.

If no FOD parameter is assigned to a net, the ERC fan-out

check is made using the specified macro fan-out load
limit for the pin driving the net.
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AMCC MACROMATRIX USER'S GUIDE (809)
PARAMETERS

STATIC LOAD - FAN-OUT LOAD CHANGE {(Bipolar Only)

When an unused internal (non-primary) macro input pin has
a hook-up restriction which prevents it from being
allowed to float (cannot be tied to global ground), then
it must be forced to a logical one or a logical zero,

e For the Q5000 and Q3500 array series, special static
load drivers (GT87) are available for this purpose. They
have a fan-out load limit specifed at 32 loads. Refer to
Vol I, Section é for documentation on these macros.

e For the Q700 Series arrays, use a standard-option OR or
NOR gate for this purpose and document the ERC fan-out
load error message received.

SWGROUP

SIMUL TANEOUSLY_SWITCHING_OUTPUT: The SWGROUP macro
parameter allows the user to define groups consisting of
simul taneously switching output macros and the addeg
power and ground macros that are agssigned to the
individual groups. This allows a report to be made of
the switching groups on the array and a check to be made
for extra power and ground regquirements.

values assigned to the macro parameter are names and
follow AMCC naming conventions.

BIPOLAR; BiCMOS PARAMETERS

ECL_LEVEL

The input ECL_LEVEL (ECL 10K or ECL 100K) of a design is
defined by the chip macro selection. The chip macro will
also select the default poweer supplies.

e For the Q3500 Series, the chip macro alsc defines the
allowed output ECL_TYPE.

e The 014000 and Q5000 Series arrays may mix ECL 10K and
ECL 100K output macros on any circuit.

e The Q700 Series arrays do not support ECL 100K.
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AMCC MACROMATRIX USER'S GUIDE (80%)
COMPONENT FAN-~OUT CHECK
BIPOLAR, BiCMOS

COMPONENT FAN-OUT CHECK

e e e e e
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¢ FAN-CUT - (ALL} Verifies that specified macro fan-out
load limits are not exceeded. Through the use of the
"FOD" fan-out derating parameter, this check will verify
that derated fan-out load limts are not exceedad. This
check will generate an error message for each fan-out
error encountered.

D S i, D e e ik g i ok e e T S T S Y T S S S S e S

INTRODUCTION

?he purpose of the fan—out ERC is to verify that a macro
18 not driving a load larger than the fan-out load limit:
of that macro. For a macro with a derated fan-out load
limit, it will verify that the macro is not driving a
load larger than the derated load limit.

FAN-OUT LOAD LIMITS

Macro output pin fan-out load limits are documented in
Volume I, Section 6 of the appropriate Bipolar or BiCMOS
design manual. The ERC will generate an error message if
the specified fan-out load limit is exceeded and no
Fan~out derating parameter has been used.

WHEN FAN-OUT LOAD LIMITS SEHOULD BE DERATED

There are specific conditions under which the specified
fan-out load limit should be reduced:

® Any macro driving a differentially-driven 100%
TTL unbuffered output macro should have its
fan-out load limit reduced by 20%.

& Any macro in a critical path or a distortion-
sensitive path should have its fan-out load
limit reduced by 20% or 40% depending on the
intended speed of operation. Refer to Velume I,
Section 4 of the appropriate Design Manual for
the rules applicable to the given array.
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AMCC MACROMATRIX USER'S GUIDE (708)
COMPONENT FAN-OUT CHECK
BIPOLAR, BiCMOS

HOW TO SPECIFY FAN-OUT DERATING ~ FOD

The designer indicates that a derated fan-out locad limit
is to be used by attaching the net parameter FOD and
defining as its value a 2-digit number that is the per
centage that the specified fan-out limit is to derated
by. If no FOD parameter is attached to a net, then the
specified macro fan-out load limit is used in the ERC
check.

FOD
Macro load limit Parameter New load limit
before derating: value: used in fan-out check
9 20 7
15 20 12
9 40 5
15 40 9

The fan-out check will truncate to the lowest whole
number.

FAN-IN VALUES DIFFERENT FROM ONE

The fan-out load check correctly handles the case where a
macro input pin represents more than one load to the
driving macro. The macro documentation should always be
" referenced whenever there is a question on an input pin's
fan-in value.

BIDIRECTIONAL PIN FAN=-OUT LOAD CHECK

In the case of a bidirectional pin, the output is checked
for fan-out violations {not counting its own fan-in), and
the fan-in is counted when being driven by another
output.

FAN-OUT LOADING TABLE

A fan-out table is written which contains the component
instance name, the macro name, the signal, the load limit
against which the check is made (the specified fan-out
load limit if not derated or the new, derated limit}, the
actual load, the % derating used (if any!), and the page
number.

There is no indication made in the table as to error.

Error messages are listed in a separate section above the
table.
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AMCC MACROMATRIX USER'S GUIDE (708}
COMPONENT FAN-OUT CHECK
BIPOLAR, BiCMOS

ERROR REPORTS

@ description of error messages follows. Where a signal
15 to be identified, there is a universal identification

" printout which follows the specific error message.

ERROR500:; FAN-OUT LOAD LIMIT EXCEEDED ON:

Informs the user that the allowable fan-out load limit
has been exceeded for the output pin driving the net. 1If
the net has a derating parameter attached, the check is
made against the derated load limit.

ERROR501: FAN-OUT LOAD LIMIT 1S MISSING FOR THIS MACRO

Informs the user that there is a missing parameter for
the pin driving the net. Contact AMCC when this error
occurs.

ERROR502: FAN-IN LOAD IS MISSING FOR THIS MACRO

Informs the user that there is a missing parameter for
the pin driven by the net. Contact AMCC when this error
occurs.

ERROR503: NO OUTPUT PIN ON THIS NET

Tpe net has destination pin or pins but no macro output
Pin drives it. Not generated for primary input nets.

INFORMATION ONLY:

Number of errors found = n
1f errors are found, this statement will inform the
designer, There is a limit of 25 on the number of
messages printed.

No errors have been found

The circuit has no errors detected by this part of the
MacroMatrix software.
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***************************************************t********

* FAN-QUT CHECK ERC
* REVISION 1.1

*
%*

*****************i****************************************** '

Path Name /USER/CLASS/ERRORS
Product Name PRCDUCT_NAME
Circuit family Q3500
Circuit technology E

Date 9 JUN 1966

Time 13:3

Product Grade PRODUCT_GRADE

ERROR503: NO OUTPUT PIN ON THIS NET
Driving Component=1Cll Macro=FF19

Signal=XsSIGl5

Page= 2
ERROR500: FAN_QUT LOAD LIMIT EXCEEDED ON

SIGNAL= 355

PIN=Y COMPONENT=ECLANY  MACRO=IEB85 LIMIT=8 FAGE=4 .

PIN=Y COMPONENT=111111  MACRO=IEB5 LIMIT=8 PAGE=4

PIN=A COMPONENT=ECL100 MACRO=0K73  LOADING=l PAGE=4

PIN=RA COMPONENT=ECL10 MACRO=CE73  LOADING=1 PAGE=4
ERRORS503: NO CUTPUT PIN ON THIS NET

Driving Component=4C4 Macro=IEGND

Signal=XsIG5

Page= 5

Number of errors found = 4
FAN-OUT LOADING TABLE FORMAT:

COMPONENT MACRO NAME SIGNAL LIMIT LOAD % DERATING PAGE
0Cc10 ITCl 0s13 9 1 1
wool WIREOR2 0814 9 0 1
0Cl11 GT01 0517 9 1 1
0cll GT01 0s18 9 1 1
0Cl4 1T01 03520 5 1 40 1
0C5 WIREOR3 089 2 1 1
AMCCO1 IT0} 12w 9 1 1
oc7 IT01 12_34 9 7 1
V(002 VT0O 1510 999 1 2
v(¢003 IESS 1511 B 2 2
2c3 ITO1H 257 7 1 20 3
2C1 GTO03 2s8 7 3 20 3
CHIPOO Q3500STT 451 999 0 5
2C2 GT10 FTOUT1 9 0 3
50016 IT12H SEL3 9 1 8
0cs IT01 20001 9 i 1

$ DERATING = amcunt limit to be reduced by, typilall
20 for 20% or 40 for 40% deratir’xg YP ¥
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AMCC MACROMATRIX USER'S GUIDE (809
HOOR-UP CHECK AND UNUSED PIN CHECK

MACRO PIN HOOK-~UP CHECK

e Bk S e it e e e e e B

e e e e = i e e o e A o e o i e e B S o e e e i L S L L e S T

& PIN HOOKUP - (ALL)} Checks to make sure that pins which
must be connected are "hooked-up” to a valid signal.
Checks that bipolar macros are not clipped and BiCMOS
internal macros are not tied to ground.

¢ UNUSED PINS - (ALL) Checks a design for "dangling" pins
{(not connected to a signal, not grounded, not clipped and
not terminated).

R e e e A e L T S S L AL S e e L 8 e LS

INTRODUCTION
UNUSED PINS
Unused non-primary {(macro) input pins:

® BiCMOS arrays, internal (core) macros: Unused macro
input pins must be clipped to VDD or VS5, never tied to
global ground and never terminated. Refer to Section 7,
Volume II for instructions on clipping. Clipped pins are
not counted in the internal pin count check. :

® Bipolar arrays, any macro; BiCMOS arrays, interface
(1/0) macros: Unless restricted by a hook-up requirement,
unused macro input pins must be tied to glcbal ground on
the schematic, never clipped and never terminated. They
float in the physical circuit. Refer to Section 7,
Volume II for instructions on connecting to a global
gﬁouﬁd. They are not counted in the internal pin count
check.

Unused non-primary (mécro) output pins:

Unused macro output pins must be terminated (tied to
ZTERM) . fTerminated output pins are not counted in the
internal pin count check. Terminated outputs may have a
reduced current drain which will be considered during
layout. Refer to powered-down outputs in Volume I,
Section 5. Arrays which feature powered-down outputs are
the Q5000 and Q3500 Series.
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PRIMARY INPUT
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INTERNAL INTERNAL
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PRIMARY OUTPUT
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AMCC MACROMATRIX USER'S GUIDE (708}
BOCR-UP CHECK AND UNUSED PIN CHECK

ERROR REPORTS

{ ) description of errors follows. All error messages give the
component name and pin name information in sufficient detail to
allow location within the schematic set.

ERROR425: UNUSED INPUT PIN

Informs the user that a unused macro input pin was found.
Either an internal macro input pin or a primary input pin was
not connected to a named wire, terminated (connected to ZTERM),
connected to ground, or clipped. The pin is not connected to
anything and the assumption is made that it should be
connected.

ERROR426 : UNUSED OUTPUT PIN

Informs the user that a unused macro output pin was found.
Either an internal macro output pin, a primary output pin, or a
primary bidirectional output pin was not connected to a named
wire, terminated, tied to ground or clipped. The pin is not
connected to anything and the assumption is made that it should
be connected.

{ 'ERROR427 ; INPUT PIN ILLEGALLY GROUNDED, TERMINATED
OR {UNCONNECTED
One of the following pins must be driven by
a macro:

Hook-up code violation. Informs the user that a pin was
grounded (tied to global GROUND) and it should not have been.
This error applies to a Bipolar array macro: the pin should
have been driven by another macro or one of a set of pins to
which this pin belongs should have been driven. The error list
will be the list of all pins on that component which have the
same hook-up code.

ERROR433: HOOKUP PARAMETER NOT FOUND FOR THIS PIN

One of the pins is missing parameter information. Contact AMCC
when this error occurs.

ERROR434: NET HAS CNLY (NE PIN

A net exists which has one only one pin {incomplete net).
( \Single pin nets where a terminator drives an input, or ground,
. /VDD or VSS is connected to an output, are detected and
reported. Single pin nets where an input pin is tied to
ground, VDD or VSS, or an output pin is tied to a terminator,

are not reported (these are legal).
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* PIN HOOKUP & UNUSED PINS CHECK ERC *

* REVISION 1.0 *
[ 322 I T 1 TP PP e e P r T T II LT LN LE RTINS 2 42 4 skt L b g

Path Name /USER/CLASS/ERRORS
Product Name PRODUCT NAME
Circuit family Q3500

Circuit technology E

Date 9 JUN 1986

Time 13:3

Product Grade PRODUCT_GRADE

ERROR434: NET HAS ONLY ONE PIN
Component=wW00) Macro=WIREOR2 Pin=Z
Signal=XSIG30
Page= 1
ERROR438: INPUT PIN ILLEGALLY CLIPPED, GROUNDED, OR TERMINATED
Component=0C10 Macro=IT0l Pin=A
- Page= 1
ERROR437 ;: OUTPUT PIN ILLEGALLY CLIPPED OR GROUNDED
Component=1Cl1 Macro=FF19 Pin=QN
Signal=GND
Page= 1
ERROR425: UNUSED INPUT PIN
Component=0C10 Macro=IT01l Pin=Aa
Page= 1
ERROR427 : INPUT PIN 1§ ILLEGALLY GROUNDED
Component=0C15 Macro=IT0l
Page= ]
One of the following pins must be driven by a macro:

A
ERROR LIMIT EXCEEDED.

Number of errors found = 43
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AMCC MACROMATRIX USER'S MANUAL (809)
INTERNAL PIN COUNT ERC - BIPOLAR, BiCMOS

INTERNAL PIN COUNT

¢ INTERNAL PIN COUNT - (ALL} Counts all routable internal
macro pins on a design and returns the total per page and
overall total from the design., Counts unconnected pins

under the assumption that they should have been connected

INTRODU CT ION

The internal pin count ERC counts all connected internal
pins on a design that must be routed by the layocut
software.

Pins which ARE counted are:

® pins that are connected to other internal pins

¢ pins that are not connected to anything

® internal pin count parameter supplied by the
MSI macros (all arrays) '

® Q700 threshold generator pins

Pins which are NOT counted are as followa:

® pins that are connected to ground (bipolar arrays,
BiCMOS 1/0: input pins connected to GLOBAL ground)

® pins that are "clipped™ (BiCMOS array core
macro input pins connected to Vi, and Vgg )

® terminated outputs

® primary (externally sourced} inputs,
including PWR and ground macro inputs {i.e.,
ITPWR, ITGND, IEVCC)

® primary (external destination) outputs.

The internal pin count report f£ile informs the user of
the internal pin count per page and the overall internal
PLn count for the design.

This ERC provides an error message when the internal pin

count exceeds array limits for an acceptable array
(RISKY, VERY RISKY, UNACCEPTABLE).
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