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VTRAN OVERVIEW
How It Works










VTRAN OVERVIEW
Command File Structure:




USING VTRAN
Commandline Modes

Normal Translation Mode:

vtran cmd_file [ovf_file] [tvf_file]

     Some options:

vtran  -stdin  cmd_file tvf_file

vtran  cmd_file  ovf_file.gz  tvf_file

vtran –scan_pad 0X cmd_file

vtran –tmpdir /space/tmp cmd_file

vtran –terminate_on_warnings cmd_file

Version Mode:   print version of vtran & canned readers

vtran –version

VTRAN 9.1 (C) 2010 Source III, Inc.

Usage: vtran cmdfile [orig_file] [target_file]

Canned Reader Versions found in S3_ROOT = /home/superfly/s3_root :

vread1.bin 9.1
vread2.bin 9.1
vread3.bin 9.1
vread4.bin 9.1
vread5.bin 9.1
vread6.bin 9.1
vreadm.bin 9.1
Pins Mode:   print list of signals in ovf_file

Vtran –pins ovf_file ovf_file
For example:

vtran –pins verilog_vcd dump.vcd > pinlist

Check Mode:  checks syntax in vtran command file

vtran –check cmd_file
[image: image1.png]VCD/EVCD-to-ATE VTRAN FLOW

Virtual
Test Program
Verification

1. Simulation of final design generates VCD/EVCD file

2. VTRAN performs cyclization, state mapping, makskng and other optional processingto generate ATE test program
3.In Virtual Test Program Verification, VTRAN ReadBack translates ATE test program to verification testbench
4_Verification Simulation verifies test program — can be run with varying parameter comers

5.1f OK, then ATE test program is ready for tester.

6.1f errors, then correlate to design or adjust VTRAN parameters.
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READING VECTOR FILES
Types of Vector Data – by Format

TABULAR_FORMAT

Characterized by vector lines containing time stamp and ordered state information for all pins.  Each pin gets assigned states according to a fixed position in the Vector line.  Absolute time increases with each vector .  Examples are:

1221 > 55,1,1,0,5f,73,0,0





or
10322  10011101000011110010



or

400.2 ns  0 1 0 000 ZZ F32 111

SCRIPT_FORMAT

Characterized by time stamps and individual pin state assignments.  Pin state assignments use pin name and only occur when there is a state transition on the pin.  Absolute time increases with each time stamp.  VCD is an example of this format.  Examples are:

FORCe pin1 1S 255 –A

or

S 8 1010

T 200.0

Or (VCD)

#200014

1XA



b1001zzz   XB

WAVE_FORMAT

Characterized by grouping of all time stamps and corresponding state information by individual pins.  All state/time information is given for the first pin, then all for the second, etc.  An example is:

Wfm pin1 @0ns=0 @12ns=1 @124ns=0 @399=Z



Wfm pin2 @0ns=1 @17ns=0 @427ns=1

READING VECTOR FILES
Types of Vector Data – by Timing

CYCLE-BASED Vectors:

One vector line per cycle (period).  Timing of individual pin transitions may be contained in a data block separate from the vector data.  Examples would be most all testers,  WGL, STIL, TSTL2, etc. 

EVENT-DRIVEN (PRINT-ON-CHANGE) Vectors:

For every time in which there is a state transition event, a new vector statement is present.  All timing information is contained in the time stamps of the vector data.  Examples would be Verilog VCD/EVCD files, EPIC .vec files, etc.

Types of Vector Data – by Abstraction

FLAT VECTOR FILES:

Contains no higher-level language constructs such as loops, macros or subroutines.  Also no algorithmic pattern representations.  Examples are EPIC .vec files, Verilog VCD files, Mentor log files, etc.

HIERARCHICAL VECTOR FILES:

Vector data files use high-level language constructs like loops, macros, algorithmic pattern representations, etc.  Examples are most tester formats, WGL, TSTL2, STIL, etc.  Note that the Hierarchical vector files are also typically cycle-based files.

VCD EXAMPLE

EVENT-BASED (PRINT-ON-CHANGE) FILE

$timescale


1ps

$end

$scope module test_fed $end

$var wire      1 !    p_mrdy_  $end

$var wire      1 "    p_mintr_  $end

$var wire      1 #    p_tclk  $end

$var wire      4 $    p_rxd [3:0] $end

$var wire      1 %    p_rclk  $end

$var wire      1 &    p_crs  $end

 .......

$upscope $end

$enddefinitions $end

#0

$dumpvars

0&

x%

bxxxx $

x#

x"

0!

........

$end

#4879

0"

#5000

1"

#5606

1#

b0011 $

#7060

1A

#10000

0+

0/

1*

........

STIL EXAMPLE

CYCLE-BASED FILE


READING VECTOR FILES
User-Programmed Reader

User describes the format of the vector data to be read using Format Strings with either the TABULAR, SCRIPT or WAVE FORMAT statement.  This, together with pin and other format information is contained in the OVF_BLOCK of the vtran command file.  The OVF_BLOCK commands include:


VTRAN Command




Comments
ORIG_FILE = “fname”;




Required

SCALE = n;






Optional (n = .1, .01, .001)

INPUTS / OUTPUTS / BIDIRECTS pinlist;

Required – ordered

CASE_SENSITIVE;




Optional

BUSFORMAT pinlist = radix;



Required if not binary

WHITESPACE charlist ;




Optional

BEGIN_LINE / BEGIN_STRING ;


Optional – where to start

TABULAR / SCRIPT / WAVE_FORMAT

Required – format strings


“format_string1”, “format_string2”, .. ;

TERMINATE TIME / LINE / STRING ..;

Optional – where to stop

MAX_UNMATCHED = n [verbose];


Optional (default n=100)

COMMENTS  ON/OFF ;




Read OVF comments

Using the information contained in the OVF_BLOCK of the vtran command file, vtran attempts to read the vector file.  For each vector line, an attempt is made to match it with one of the format_strings (in order) – if the match is successful, vtran accepts the time and state data of the new vector, otherwise it issues a Warning message and ignores the line.

READING VECTOR FILES
User-Programmed Reader (Example)

VTRAN Command File


“Sim.vec” File:


READING VECTOR FILES
Canned Readers:

INVOCATION:


Canned readers are vtran program modules which know how to read the vector files of specific simulator formats.  These modules are actually separate programs (vread*.bin files) which are distributed with the vtran program.  There are currently more than a dozen of these readers, with more under development.  Invoking a canned reader is accomplished by substituting the quoted format_strings in a TABULAR_FORMAT or SCRIPT_FORMAT command with the name of the reader.  The format is:

TABULAR_FORMAT  formatname [params];



Or

SCRIPT_FORMAT  formatname [params] ;

Where [params] are optional parameters.  Some currently supported formats are:

    Format Type



formatname

Comments
Verilog VCD/EVCD files

verilog_vcd







verilog_vcd_f
full-path names

IEEE 1450 STIL files


stil

Toshiba TSTL2 files


tstl2

Mentor LSIM files



mentor_lsim

TDS (TSSI) ascii files


tds

WGL files




wgl 

Compass QSIM files


qsim

Fujitsu FTDL files



ftdl

IMS Tester MEM files


ims_mem

T.I. TDL_91 files



tdl_91

EPIC .vec files



epic_vec

Credence SWAV



SWAV

vtran-generated

HP93000 tester



HP93000 

vtran-generated

Teradyne Catalyst



Catalyst

vtran-generated

Teradyne J750



J750


vtran-generated

Teradyne J973



J973


vtran-generated
Teradyne FLEX+



FLEX+

vtran-generated

Advantest T3300, T6600, T2000
T3300, T6600, T2000
vtran-generated

READING VECTOR FILES
Canned Readers- Examples:

Most canned readers require very little information in the OVF_BLOCK of the vtran command file in order to read the vector data because most of these formats contain all necessary information.  The following example illustrates the reading of vector data in WGL format:


In the next example, a Verilog VCD file is being read which, while it does contain the signal names, does not specify the directions of the signals and thus this information must be provided in the OVF_BLOCK:


READING VECTOR FILES
Merging Input Files:

Multiple input files can be merged using VTRAN with the MERGE_FILE directive in the OVF_BLOCK as follows:

MERGE_FILE [-CONCATENATE]  [-COPY_TIMING]

   [INPUTS/OUTPUTS/BIDIRECTS statements]

   Orig_file = “filename1”;

   [Aux_file = “filename.xx”; ]

   [time_offset = nnn; ]

   End_Merge;

One MERGE_FILE block per input file is used.  Files must have the same format and can optionally be concatenated.  An example would be:

INSERTING IDDQ VECTORS
This is a general-purpose IDDQ vector insertion capability which provides for the insertion of up to 3 control/data signals and any number of IDDQ vectors into WGL or STIL files that have been generated with IDDQ markers. The Signals are:

Q_MD : input (first signal)

Q_CLK : input (second signal)

Q_DOUT: output (third signal)
This feature is activated with the following command in the OVF_BLOCK:

IDDQ

  IDDQfile = "iddqfname",

  Keyword = "measureIDDQ"

  Q_CLK = "1", { optional }

  Q_MD = "1" { optional }

  ;
The “iddqfname” is the name of the file which contains the vector data for the control/data signals to be inserted.  The “measureIDDQ” Keyword is the text string that VTRAN will interpret as the location where the IDDQ vectors should be inserted.  Most ATPG tools which generate test vectors for IDDQ insertion provide the setup vectors for the IDDQ measurement and then just put a IDDQMeasure comment marker at the location where the IDDQ measurement is to take place.  Using this VTRAN feature, these vectors can be translated and have a set of user-defined control/data signals inserted into the vector set and have a set of user-specified vectors inserted at the location of the IDDQ measurement marker.  During the IDDQ vectors, the non-iddq signals are set as follows:
- NRZ Inputs:   held at last vector state

- RZ/RO/RZ2X/RO2X Clock Inputs:   set to inactive (non-pulsing) state

- all Outputs :   set to X

SOME VTRAN CONCEPTS AND CONVENTIONS

BUS/VECTOR Notation:

Single Bus bit:
DBUS[5]
Multibit Bus:
DBUS[31:0]
EXAMPLE: 
INPUTS PINA, PINB, DBUS[7:0] ;

BIDIRECTS BIDI[7:4];
Pre-Defined Signal Groups:

ALL_INPUTS { all input pins and input versions of bidirects }

ALL_OUTPUTS { all output pins and output versions of bidirects }

PURE_INPUTS { all pure input pins }

PURE_OUTPUTS { all pure output pins }

BIDIR_INPUTS { all input versions of bidirect pins }

BIDIR_OUTPUTS { all output versions of bidirect pins }
EXAMPLE:  
STATE_TRANS  ALL_INPUTS = ‘U’->’1’, ‘D’->’0’;


MASK_PINS BIDIR_OUTPUTS @ 0, 2000 ;

Bidirectional Signals:

For each bidirectional signal, vtran creates 2 signals:  pin  and  pin.O.  For example


BIDIRECTS  abc,  xyz[3:0] ;

This creates the following signal names,


bidir_inputs:

abc, xyz[3:0]


bidir_outputs:
abc.O, xyz.O[3:0]

Example of use:
STATE_TRANS abc.O, out1, out2 = ‘1’->’H’,‘0’->’L’;
Compound Logic Expressions:

Evaluated left-to-right except as modified by parenthases.

Composed of the following –

· Signal names – evaluates to the state of the signal in current vector
· Register Names – evaluates to current state of register
· Parenthases

· State characters (from OVF states)
· Logical Operators:   AND (&), OR ( | ), NOT (~)

· Equivalence Operator:  =

Some Examples:

(pin1=1)&((pin2=0)|(pin3=Z))

True if pin1 is a 1 and either pin2 is a 0 or pin3 is a Z.
(pin1 & (~pin2 | (pin3=Z))

Equivalent to above

In addition to being able to reference a signal’s current state in these expressions, the state from a vector prior-to or after the current vector can also be referenced. The syntax for this is: Signal(+/-n).

(pin1 & (pin2(-3) | pin3) = 1)


True if pin1 is 1 and either pin2 was 1 3 vectors ago or

     pin3 is 1

(SIGA(-8) & SIGA(+8) & (SIGB=Z))


True if SIGA was 1 8 vectors ago and will be 1 8 vectors 


from now and SIGB is a Z

Examples of Use:

BIDIRECT_CONTROL bidi[7:0] = input WHEN (SIG1=0)&(SIG7=0) ;
BIDIRECT_CONTROL pin1, pin2, pin3 = output WHEN 

(enb(-1)=1) & (enb=1);
PROCESSING VECTOR DATA
PROCESSING FUNCTIONS:

The following optional vtran processes are available for use in the PROC_BLOCK to modify the vector data read from the Original Vector File:


VTRAN Command




Comments
CYCLE = n ;





Required by some procs

ADD_PIN name = state WHEN . . .


Newpin is function of old

ALIGN_TO_STEP step ;




Print-on-change -> cycle

ALIGN_TO_CYCLE cycle, 

    Pinlist @ time1, pinlist @ time2, .. ;

ALIGN_TO_SIGNAL ctl_pin a->b  

    SAMPLE=pinlist1 @ t1, SAMPLE=pinlist2 @ t2 …;

AUTO_ALIGN cycle ;

BIDIRECT_CONTROL pins = dir WHEN ..

Separate Bidirect data

BIDIRECT_STATES Input clist, Output clist ;

CHECK_WINDOW pinlist @ t1, t2 ;


Output checking window

CHECK_WINDOW pinlist @ TRANSITION
for event-based formats
     ctl_pin a->b, t1, t2;

DISABLE_VECTOR_FILTER ;


Don’t remove identical vectors

DON’T_CARE ‘X’ ;




Specify don’t care state char 
EDGE_ALIGN pinlist @ t1 [, t2, t3] ;


Move edges on signals

EDGE_SHIFT pinlist @ t1 [, t2, t3 ] ;


  for event-driven data

INSERT_STATEMENT “text” @ CONDITION 
Insert “text” into vector output
[-before|after] [-count n] logic_expr ;

file at specified locations.
INSERT_STATEMENT “text” @ TRANSITION 

[-before|after] [-count n] sig a->b ;

INSERT_STATEMENT “text” @ TIME [-before|after] t1 ;

PROCESSING VECTOR DATA
PROCESSING FUNCTIONS (continued):


VTRAN Command




Comments
PINTYPE type pinlist @ t1, t2 [,t3, t4];

Add timing to Cycle-









  Based data
MASK_PINS [mask_character=C] pinlist 

Mask pins with C (‘X’)

@ t1, t2  [-CYCLE];

  during time window

MASK_PINS [mask_character=C] pinlist



@ CONDITION expr = state ;

  during pin condition

MASK_PINS [mask_character=C] pinlist



@ TRANSITION a->b , t1, t2 ; 

  during pin transition

MASK_PINS [mask_character=C] pinlist



@ CONTROL_TRANSITION

     ctl_pin  a->b , t1, t2 ; 


  during ctl pin transition

MASK_PINS pinlist @ SEQUENCE 



“input_seq”, “output_sseq”;

  replace sequence

REGISTER name [init=1], 



Define register 

set [@ CONDITION logic_expr | @ TIME time_set] :

clear [@ CONDITION logic_expr | @ TIME time_clear] ;
STATE_TRANS [in/outputs] ‘A’->’B’, . . ;

Map states A to B, . . .

STATE_TRANS_GROUP pinlist = ‘A’->’B’, . . ;

SEPARATE_TIMING ;




For cycle-based output formats

TIME_OFFSET = n ;




Add n to OVF time stamps

TEMPLATE_CYCLIZATION 



Specify cyclization w/ timesets


Params  ;

TIMESET  name 





specify timesets for cyclization


Params  ;

PROCESSING VECTOR DATA
CYCLIZING PRINT-ON-CHANGE VECTOR DATA

The Align Statement options:  (for single timeset)

ALIGN_TO_STEP step [sample_time] ;

ALIGN_TO_CYCLE cycle pinlist1 @ t1, pinlis2t @ t2, … pinlistn @ tn ;

ALIGN_TO_SIGNAL signal a->b, sample = pinlist1 @ t1, …..






      sample = pinlistn @ tn ;

AUTO_ALIGN cycle ;   { uses PINTYPE information to cyclize }

Template_Cyclization: (when multiple timesets are in vector data)

TEMPLATE_CYCLIZATION


CYCLIZATION_SKEW = "0.05",


TERMINATE_ON_DEFAULTS = "20,


MATCH_REPORT = "filename",


MATCH_TRACE_START = 1,


MATCH_TRACE_STOP = 50


;

TIMESET t1  -default


CYCLE = 24.00;


PINTYPE –PRIMARY RZ pinlist @ t1, t2 ;


PINTYPE statements .. ;


ENDTIMESET

TIMESET t2


CYCLE = 33.00;


PINTYPE statements … ;


IDENTIFIER logic_expr ;


ENDTIMESET;

Use –PRIMARY flags to uniquely identify timing in each timeset which should be used to match input vector data timing, OR use IDENTIFIER logic expressions in each timeset to do matching with input vector data.

PROCESSING VECTOR DATA
SEPARATION OF BIDIRECTIONAL DATA

Bidirect_States:
{ using state characters to determine direction of data }

BIDIRECT_STATES input 1,0,Z output H,L,X ;

Bidirect_Control:
{ use logic_expr to determine direction of data }

BIDIRECT_CONTROL  bidi_pin1 = input WHEN bidi_oe = 0 ;

Most canned readers do not need this processing since the vector file provides this information.  The VCD canned reader does need this processing, but not EVCD files.

STATE TRANSLATIONS

Pre-defined Groups:

STATE_TRANS 'n'->'m', … ;     { applies to all pins  }

STATE_TRANS inputs 'n'->'m', … ;    { applies to all inputs }

STATE_TRANS outputs 'n'->'m', … ;    { applies to all outputs }

STATE_TRANS pure_inputs 'n'->'m', … ;    { applies to all pure inputs }

STATE_TRANS pure_outputs 'n'->'m', … ;    { applies to all pure outputs }

STATE_TRANS bidir_inputs 'n'->'m', … ;    { applies to all bidirect inputs }

STATE_TRANS bidir_outputs 'n'->'m', … ;    { applies to all bidir outputs }

Special Groups:    { applies only to signals in pinlist }

STATE_TRANS_GROUP  pinlist = 'n'->'m', … ; 

Examples:

STATE_TRANS inputs ‘U’->’1’, ‘D’->’0’ ;

STATE_TRANS outputs ‘H’->’1’, ‘L’->’0’ ;

STATE_TRANS_GROUP pinA = ‘1’->’P’ ;

PROCESSING VECTOR DATA
SIGNAL MASKING

Simple masking of signals during a time window:
MASK_PINS pin1, pin2 @ 4500, 7400 ;

MASK_PINS mask_character=Z pin3, pin4 @ 65, 100 –cycle ;

Mask signals when some logic conditions exist:
MASK_PINS adr[8:0] @ CONDITION ctl = 0;

MASK_PINS bufio[31:0] @ condition (enb=0) & (enb(-1)=1) ;

       enb:  0000111111100000111111111000

     bufio:  1111001001010001011010110100 (from input)
  masked

     bufio:  11110010010X0001011010110X00 (to output)
Mask signals when they make a transition:
MASK_PINS all_outputs @ TRANSITION 1->0 , -2, 2 ;
MASK_PINS out4 @ TRANSITION 1->0, -1, +8, -retrigger;

out4:  1111111110011000000000000  { from input }

       masked
out4:  11111111XXXXXXXXXXXXXX000  { to output }
Mask signals when a control signal transitions:
MASK_PINS buf.O[15:0] @ CONTROL_TRANSITION enb 0->1 -1, 2 ;
       enb:  000000000001111111110000011111

       buf:  100101101011000010110100011000  { from input)

  masked

       buf:  1001011010XXXX0010110100XXXX00  { to output }

Mask one sequence on a signal to another:
MAKS_PINS newclk @ SEQUENCE “00000”, “00001” ;

newclk: 000000000000000000000000000000   { from input }

  Masked

     newclk: 000010000100001000010000100001   { to output } 

Mask signals based on the current timeset:


MASK_PINS pgroup[9:0] @ TIMESET tset1 ;
Mask one signal to be same as another signal:

MASK_PINS mask_character=”sigA” sigB @ CONDITION 1 ;
Note: mask_character can be set to any value (default=X) so the mask can behave like a force also. 

PROCESSING VECTOR DATA
PROCESSING FLOW - SEQUENCING:























PROCESSING VECTOR DATA
SOME EXAMPLES:

EXAMPLE 1 – Vector data in OVF is cycle-based (WGL).  Process data for Credence tester.


EXAMPLE2:  Vector data in OVF is event-driven VCD (print-on-change).  Process to first create cycle-based vectors with one vector per cycle, next separate bidirect states, then specify new timing for output vector file.


PROCESSING VECTOR DATA
SOME EXAMPLES (CONTINUED):

EXAMPLE 3 – Vector data in OVF is print-on-change.  Process to add a new pin and to move some timing edges of several input signals.  Input and output formats are both event-based.  Reminder – format is:


EDGE_SHIFT/ALIGN  pinlist @ rise_edge, fall_edge, other_edge ;


EXAMPLE 4:  Vector data in OVF contains bidirectional pins with input/output data not separated (say from a VCD file).  Process vectors to separate input data from output data, then mask all outputs for first half of cycle:


FORMATTING OUTPUT VECTORS
FORMAT OPTIONS:

A number of options can be applied to most output formats by specifying commands in the TVF_BLOCK of the vtran command file.


VTRAN Command




Comments
SIMULATOR  format [params] ;


The target simulator format

TESTER_FORMAT format [params];


Target tester format

TARGET_FILE = “fname”;



Output file name

COMMAND_FILE = “cname”; 


Optional auxiliary output file
INPUTS / OUTPUTS / BIDIRECTS pinlist;

If differs from OVF_BLOCK

LOWERCASE/UPPERCASE



Force all signal names to case

OUTPUTS_ONLY ;




Only output pins in TVF

INPUTS_ONLY ;





Only input pins in TVF

DELETE_PINS pinlist ;




TVF pins = OVF – pinlist

ALIAS  ovf_name=tvf_name, . . ;


Change pin names

ALIAS  “ovf_string” = “tvf_string” ;


Global string replace

ALIAS_TSET  ovf_tsetname = tvf_tsetname ;
Change Timeset names

RENAME_BUS_PINS [buslist=] format ;

Bus pins -> scalar names

MERGE_BIDIRECTS precedence ;


Bidir data merged in TVF

BUSFORMAT pinlist = radix;



Required if not binary

SCALE = n ;





Apply linear scale to TVF

RESOLUTION = n ;




Use n resolution on TVF times










n = 1, .1, .01, .001

SYSTEM_CALL " text ";

FORMATTING OUTPUT VECTORS
FORMAT OPTIONS (continued):

ADD_VTB_TEXT = “text” Before|After <Location>;
Add text to verilog_tb

FORCE_SEQUENTIAL_BUSSES {+ | -];

force bus indexes to be seq.

PIN_INFO_FILE [=] “filename”, “file_format” ;
external file w/ pin info.

CREATE_STATISTICS “filename” pinlist =
create statistics for signals


[start nn], [end mm] ;

MERGE_TSETS  <TSET_list> -> merged_tset_name:

         Pin1 ‘1’->’P’, ‘0’->’N’ @ TSET1,

         Pin2 ‘1’->’A’, ‘0’->’B’ @ TSET2,

         . . .

        ;

FORMATTING OUTPUT VECTORS
SIMULATOR FORMATS SUPPORTED:

INVOCATION:

A large number of canned output formatters are available with vtran.  In addition, vtran supports a User-Defined format option which allows the user to specify the exact format of the output vectors.  An output format is specified with:

SIMUATOR format [params];

The canned output simulator formats available are summarized in the table below:


Some of these formats have option suffixes or parameters which can be specified with the base format – see the current Vtran User’s Guide for details.  In addition to these formats the UDF (User-Defined Format) format can be specified for customized output formats.  The syntax for this is:


SIMULATOR UDF “format_string” [,param_list] ;

An example UDF would be:


SIMULATOR UDF "@ %10at $states;" ,

line_length=72,



Line_suffix = "+", 

newline_preface = "      ";

FORMATTING OUTPUT VECTORS
TESTBENCH OUTPUT - VERILOG:

Two optional variations are available with Verilog testbench outputs.  The first is a simple, linear, in-line testbench in which all of the stimulus and expected output state checking is performed in one large module.  This format is invoked with the following statement, along with its optional parameters:

  SIMULATOR verilog_tb,

    -VERBOSE,

    -INHIBIT_CHECKING,

    TESTBENCH_MODULE = "Top_Module",

    COMPONENT_MODULE = "CompUSA",

    INSTANCE_NAME = "U4",

    TIMESCALE = "1ns/100ps",

    OUTPUT_GROUP = "pin3, pin4, .. "

    PSEUDO_SIGNAL = "pinname",

    TERMINATE_RUN = "$finish",

    MAX_MISMATCHES = "nn"

    ;

The second Verilog testbench option separates the main Verilog testbench control loop from the stimulus/expected state data using the readmem feature in Verilog to read the data from external files. This format is invoked as follows:

  SIMULATOR verilog_tb_readmem,


   . . .

    INPUT_GROUP = "pin1, pin2, .. "

    DATAFILES = "datafilename",

    ;

The optional parameters shown are those in addition to those for the Verilog_tb format listed above.  

FORMATTING OUTPUT VECTORS
TESTBENCH OUTPUT - VHDL:

Two optional variations are available with VHDL testbench output also.  The first is a simple, linear, in-line testbench in which all of the stimulus and expected output state checking is performed in one large module.  The second uses textio to read the stimulus and expected output states from an external file.  These formats are invoked with the following statement, along with the optional parameters:

  SIMULATOR vhdl_tb, {  or SIMULATOR vhdl_tb_tio, }

    -93,             { for vhdl_tb_tio only }

    LIBRARY = "NULL",

    USE = "NULL",

    UNITS = "ns",

    CONFIG_FILE = "NULL",

    CONFIG_NAME = "",

    ARCHITECTURE = "testbench",

    INSTANCE_NAME = "U0",

    ENTITY = "_tb",

    COMPONENT = "design",

    COMPONENT_ARCHITECTURE = "STRUCTURAL_VIEW",

    NINE_VALUE = "OFF",

    DONT_CARE = 'X',

    BIT_TYPE = "STD_LOGIC",

    BIT_VECTOR = "STD_LOGIC_VECTOR",

    RESULT_TYPE = "STD_LOGIC",

    RESULT_VECTOR = "STD_LOGIC_VECTOR",

    STATE_CHARACTERS = "10HLUXZW-",

    SEVERITY = "WARNING",

    LIST_ERRORS = "BY_PIN",     { vhdl_tb only }

    PSEUDO_SIGNAL = "pin1, pin2", 

    MAXLINES = "nnnnnn",     { vhdl_tb only }

    INPUT_GROUP = "pin3, pin4", 

    MAX_MISMATCHES = "nn",

    OUTPUT_GROUP = "pin5, pin6",

    EQUIV_SIM_STATES = "a->b, c->d, e->f, ...",

    BUFFER_PORTS = "pin7",

    LINKAGE_PORTS = "pin8, pin9" ;

FORMATTING OUTPUT VECTORS
NANOSIM FORMAT OPTIONS:

MULTIPLE VECTOR FILES:

Files normally produced 


TARGET_FILE

the .vec file
- vector data



COMMAND_FILE
the .cmd file – NANOSIM commands

· the .out file – waveform data

Using pin attributes with INPUTS/OUTPUTS/BIDIRECTS commands separates .vec data into multiple files.  For example, in the TVF_BLOCK:


  .  .  .


SIMULATOR nanosim ;


TARGET_FILE “redrum.vec”;


COMMAND_FILE “redrum.ecmd”;


INPUTS pin1, pin2, clock  “redrum.ckvec”, bus1[31:0];

Places vector data for pin1, pin2, bus1 in file redrum.vec, and vectors for clock in file redrum.ckvec.  File redrum.ecmd references both files.

BUS NOTATION:

An optional parameter can be specified with the SIMULATOR EPIC; command which specifies how buses are listed in the NANOSIM command file.  The syntax is:


SIMULATOR NANOSIM bus_notation  = “LrR” ;

Where L is left delimeter, r is range character(s) and R is right delimeter.  An example is:


SIMULATOR NANOSIM bus_notation = "<..>" ;

This will result in busses being listed as bus<a ..b> in the NANOSIM command file.

FORMATTING OUTPUT VECTORS
TESTER FORMATS SUPPORTED:

INVOCATION:

A number of canned output formatters for physical device testers are available with vtran (a vtran-t license is required for these).  A tester output format is specified in the TVF_BLOCK with:

TESTER_FORMAT format [params];

Some canned output tester formats currently available are summarized below:

· Teradyne Catalyst, J750, J971/973, FLEX

· LTX

· ITS9000

· Credence - SWAV

· Agilent (HP) 83000/93000

· Agilent (HP) 3070 - PCF

· IMS

· Advantest T66xx, T33xx, T2000
The most common source formats of simulation or ATPG-generated vectors for translation to these tester formats are:

· Verilog VCD or EVCD files - print-on-change vector data

· WGL or STIL files - cycle-based vectors

Translating VCD (EVCD) files requires significantly more information in the vtran command file than do WGL or STIL file translations.  For VCD (EVCD) translations this information normally includes:

· Signal Direction (INPUTS, OUTPUTS, BIDIRECTS)

· Cycle time (CYCLE)

· Collapsing mechanism (ALIGN_TO_xx or TEMPLATE_CYCLIZATION )

· Bidirectional data separation (BIDIRECT_CONTROL)

· State character mapping (STATE_TRANS)

· Timing for signals (PINTYPE statements)

· Tester format & optional parameters (TESTER_FORMAT …)

FORMATTING OUTPUT VECTORS
In contrast, translations from WGL or STIL files require very little information in the vtran command file since most of the necessary information is already contained in the file itself.  Typically, the user need only specify:

1. State character mapping (STATE_TRANS)

2. Tester format & optional parameters (TESTER_FORMAT …)

For each of the output tester formats, there are a number of optional parameters that can be specified which provide for a degree of customization of the test vector file.  For example, the Agilent (HP) 83000/93000 tester output format is invoked with the following command in the TVF_BLOCK (some of the optional parameters shown also):

TESTER_FORMAT HP93000

    [, -DISABLE_REPEATS]    { disables Repeat }

    [, -AUTO_GROUP ] { uses algorithm to group signals }

    [, SCANIN_DEFAULT="0"]  { sets scan-in padding state }

    [, USE_TIMESET="tset"]  { define timeset name if none in }

   { input file }

    [, MAX_LINE_LENGTH="nn"]{ define max line length in }

   { vec file - default 80 }

    [, REPEAT_THRESHOLD = "nn"]{ sets # of repeat vectors that 

{ triggers repeat. }

                         { * don't use with WGL input format }

    [, TIME_STAMPS = "OFF"]    { disables timestamps in file }

    [, AUTO_SCAN_PINS_IN = "pin"]  { define scan-in pin for }

{ AUTO_SCAN mode }

    [, AUTO_SCAN_PINS_OUT = "pin"] { define scan-out pin for }

{ AUTO_SCAN mode }

    [, DVC_FILE="fname"]    { name of DVC file }

    [, SCAN_TYPE = "EXTENDED"] { default is STANDARD - HP83000

 only }

    [, SCAN_TEMPLATE_NAME = "name"] { specify template name }

    [, SCAN_FRAME_NAME = "name"] { specify SCAN_FRAME name }
    [, XMODE = "tset n -no_padding", { invokes XMODE option with X=n }
    [, PINSCALE = "nn", { specifies Pinscale tester }
     . . . .
    ;

See the Vtran Users Guide, Appendix D and the INTERFACES/readme file in the vtran distribution bundle for details on each of these formats and their optional parameters.

EXAMPLES / ISSUES
EXAMPLE1:

This example shows vtran reading a Verilog VCD file, which is print-on-change.  The vectors are translated to Verilog testbench format.   Signals are top-level pins.


EXAMPLE 2:

In this example, the OVF is an EVCD (Extended VCD) file.  These files are similar in format to VCD files, except that they provide data directional information for bidirects by using different state characters and strength values.  Note the state translations required due to this, and the fact that bidirect_control is no longer needed.

EXAMPLES / ISSUES
EXAMPLE 2 (cont.):


EXAMPLES / ISSUES
EXAMPLE 3:

This vtran command file example illustrates the simplicity of translating a WGL file to a VHDL testbench.  The WGL file contains all of the signal names, directions, timing information and separation of bi-directional data so this information need not be specified in the command file.


EXAMPLES / ISSUES
EXAMPLE 4:

Vtran reads a VCD print-on-change file, does some timing modifications, separates bidirectional data and produces a NANOSIM file set.


EXAMPLES / ISSUES
EXAMPLE 5:
Read a VCD file and translate to an HP93000 test program with timing.


EXAMPLES / ISSUES
EXAMPLE 6:

Vtran reads a WGL file and translates to a Credence SWAV file.   Note that if the WGL file has scan data, the -scan flag will preserve it in the SWAV output file.  If this -scan flag were removed, the scan data would be flattened out.


EXAMPLES / ISSUES
EXAMPLE 7:

Vtran reads a VCD file and translates some of the pins to a WGL file.  Processing collapse to cycle data, separate bidirect data, then define timing for pins.


EXAMPLES / ISSUES
EXAMPLE 8:

Reading a STIL file and translate to Teradyne Catalyst format.  STIL format uses many more state characters than WGL, thus requiring more STATE_TRANS.
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OVF_BLOCK


	Begin


	Orig_File = "sim.vec";


	Inputs adr[7:0], mode[3:0], r/w, ext, rep, clk;


	Outputs j, db[7:0];


	Begin_String "!PRECISION 0";


	Whitespace ‘{‘, ‘}’ ;


	Tabular_Format "! $skipeol", " $atime $states ";


	End;


PROC_BLOCK


	. . .





Format vector data for target simulator/tester.  Specify options:


Target format


Bus Radixes


Time Resolution


Name Aliasing


Scaling


File Names


Parameter options





Read Time/State information in the Original Vector File using either a Canned Reader, or the User-Programmed Reader for arbitrary vector formats.








Optional modifications to vector data read from OVF:


State Translations


Cyclization


Bidirectional Data Separation / Merging


Timing Modifications


Pin Masking


Vector Filtering


Add Pins


Time Offset / Scaling











PROGRAM FLOW:


Read Vtran Command File


Read Original Vector File per Command File OVF_BLOCK


Process Vectors per Command File PROC_BLOCK


Generate Target Vector File per Command File TVF_BLOCK








OVF_BLOCK





	BEGIN





	OVF BLOCK COMMANDS





	END





PROC_BLOCK (Optional)





	BEGIN





	PROC BLOCK COMMANDS





	END





TVF_BLOCK





	BEGIN





	PROC BLOCK COMMANDS





	END





END








Original


Vector File








Canned


Readers











VTRAN











Target


Vector File(s)








Vtran


Command File





!VERSION 4.0


!TYPE DIGITAL


!VARIABLES time {adr mode r/w ext rep clk j db }


!RADIX { B8 B4 B1 B1 B1 B1 B1 B8 }


!UNITS ns {}


!PRECISION 0


{ 00000000000000011ZZZZZZZZ }


{ 00001100000000001ZZZZZZZZ }


{ 00000000000000011ZZZZZZZZ }


 1500   { 0000000000000001111011001 }


 2000   { 00000000000000011ZZZZZZZZ }


 2500   { 0000000000000001100001111 }


!REMARK BEGIN SEQ 1


 3000   { 00000000000000011ZZZZZZZZ }


                             .  .  .  .





OVF_BLOCK


  BEGIN


  ORIG_FILE = "apple.wgl";


  TABULAR_FORMAT wgl –cycle, -scan;


  END;


PROC_BLOCK


   .  .  .





OVF_BLOCK


  BEGIN


  ORIG_FILE = "maples.vcd";


  TABULAR_FORMAT verilog_vcd;


  Inputs barcode[31:0], redrum, shining;


  Outputs yoj, evol, artam[12:0];


  Bidirects level4[8:2];


  END;


PROC_BLOCK


  BEGIN


   .  .  .





SCALE & TIME_OFFSET





PIN STATES READ





Applied to OVF time stamps:


Time = ovf_time * scale + time_offset





Read pin states from OVF.  ADD_PIN states also evaluated.





ALIGNMENT





Process ALIGN_TO_STEP,


ALIGN_TO_CYCLE, AUTO_ALIGN and TEMPLATE_CYCLIZATION. Converts print-on-change to cycle vectors.





Process STATE_TRANS or STATE_TRANS_GROUP commands.  Order of processing is:


Trans for all pins


Trans for inputs only


Trans for outputs only


Trans for groups





STATE TRANSLATIONS





Process MASK_PINS commands to force pins to specified states within time windows or based upon other pin states (OVF states).





MASKING





BIDIRECT SPLITTING





Process BIDIRECT_CONTROL or BIDIRECT_STATES.  Separates in/out data on bidirects if data is merged in OVF.  Not necessary for most canned readers (however, is required for Verilog VCD).   Note states used are prior to STATE_TRANS.





TIMING





Process PINTYPE, EDGE_SHIFT and EDGE_ALIGN  commands.  Moves timing edges or adds timing to vectors.  Inhibited if SEPARATE_TIMING command present.





CHECK WINDOWING





Process CHECK_WINDOW commands for output pins.  Pins become DON’T_CARE state outside of window.


For event-based formats only





BIDIRECTIONAL PIN MERGING





Process MERGE_BIDIRECTS command – all bidirect pins merged onto input version according to precedence or rule.





VECTOR FILTERING





Filter successive identical vectors unless DISABLE_VECTOR_FILTER command is present.





TO OUTPUT FORMATTERS





   .  .  .


PROC_BLOCK


  BEGIN


  STATE_TRANS '-'->'X';


  STATE_TRANS OUTPUTS '0'->'L', '1'->'H';


  END;


TVF_BLOCK


    .  .  .





.  .  .


PROC_BLOCK


  BEGIN


  CYCLE 250;


	{ collapse to cycle-based vectors }


  ALIGN_TO_CYCLE 250 ALL_INPUTS @ 100,


                     PURE_OUTPUTS @ 225,


                     BIDIR_OUTPUTS @ 200;


      { separate bidirect data }


  BIDIRECT_CONTROL sig[8:2] = input WHEN evol = 1;


	{ now define new timing for output file }


  PINTYPE  NRZ  PURE_INPUTS @ 50 ;


  PINTYPE  NRZ  BIDIR_INPUTS @ 10;


  PINTYPE  RZ  clk1 @ 125, 175;


  PINTYPE  RO  clk1n @ 120, 180;


  PINTYPE STB * @ 220, 240 ;


  STATE_TRANS OUTPUTS '1'->'H', '0'->'L';  { map states }


  END;


TVF_BLOCK


    .  .  .





    .  .  .


PROC_BLOCK


  BEGIN


  ADD_PIN newclk = 0 WHEN clk = 1, OTHERWISE 1;


  CYCLE = 30 ;		{ necessary for edge_align }


  EDGE_SHIFT pin1 @ 1.5, 1.8, 1;


  EDGE_SHIFT bus @ 14.5;


  EDGE_SHIFT newclk @ 1.0, -1.0, 0; { make it non-overlap }


  EDGE_ALIGN mode @ 5, 25, 0;


  CHECK_WINDOW * @ 28, 29;


  END;


TVF_BLOCK


   .  .  .





   .  .  .


PROC_BLOCK


  BEGIN


		{ separate I/O }


  BIDIRECT_CONTROL bus1 = input WHEN (enb & ctl1) = 1;


  BIDIRECT_CONTROL bus2 = output WHEN (~enb | ~ctl2) = 1;


		{ mask for first half of cycle }


  CYCLE 100;


  MASK_PINS bus1.O, bus2.O @ 0, 50 –CYCLE;


  END;


TVF_BLOCK


   .  .  . 








ABEL		CADAT	CUPL		DAZIX	EPIC		QSIM


HILO		LSIM		IKOS		LASAR	LSI		FSIM


MAXPLUS	MENTOR	MINC		ORCAD	SILOS		WIF (VSS)


SPICE		STIL (IEEE1450)		SUSIE		TDL_91	TSTL2	 


TDS (TSSI)	USL/I		VALID	VERILOG_TB		VHDL_TB


VIEWSIM	VTI		WAVES (IEEE)		WGL		ZYCAD





ovf_block


  begin


  tabular_format stil -cycle -scan;


  orig_file = "s6.stil" ;


  end;


proc_block


  begin


  state_trans inputs 'D'->'0', 'U'->'1', '?'->'0';


  state_trans outputs 


     'T'->'X', 'x'->'X', '1'->'H', '0'->'L',


     'l'->'L', 'h'->'H', 't'->'X', 'R'->'L', 


     'G'->'H', 'Q'->'X', '?'->'X';


  end;


tvf_block


    tester_format teradyne


      -CATALYST,


      -AUTO_GROUP,


      PATTERN_NAME = "s6_tarvec",


      WR_TIMESET_FILE = "s6.tms" ,


      TERMINATE = "HALT" ;


  target_file = "s6.tp";


  end;


end;





ovf_block


begin


  orig_file "example1.vcd";


  script_format verilog_vcd;


  inputs         clock, reset, driving_data;


  outputs        address[18:0], we, oe, data_echo[21:0];


  bidirects      data[21:0];


  END


PROC_BLOCK


  BEGIN


  bidirect_control data = output when driving_data = 1;


  cycle = 20;


  check_window * @ 17, 19;	{ look at outputs here }


  END


TVF_BLOCK


  BEGIN


  delete_pins  driving_data;


  simulator  Verilog_tb, 


-verbose,


testbench_module = "bluehole",


timescale = "1 ps",


max_mismatches = "10",


terminate_run = "$finish";


  target_file    "example1.tb";


  END











ovf_block


	begin


	orig_file = "s0.wgl";


	tabular_format wgl;


	end;


proc_block


    begin 


    state_trans bidir_outputs '-'->'X';


    state_trans bidir_inputs '-'->'Z';


    end;


tvf_block


	begin


	target_file = "tvf0";


	simulator vhdl_tb 


MODULE = "XXXX", 


max_mismatches = "12"


EQUIV_SIM_STATES = "H->1, L->0";


	end;


end;





OVF_BLOCK   


  BEGIN 


  ORIG_FILE  "ncsim.evcd" ;


  SCRIPT_FORMAT verilog_vcd;


  INPUTS CFG[55:0], SELF, COMPLETE, READY, C_T, GNT, IDSEL,


    KEEPOUT, M_CBE[3:0], M_READY, M_WRDN, PCLK, REQUEST, REQ, 


    RST_I, SUB_DATA[31:0], S_ABORT, S_READY, S_TERM;


  OUTPUTS ADDR[31:0], ADDR_VLD, BACKOFF, BASE_HIT[7:0], B_B


    STOPQ_N, S_CBE[3:0], S_DATA, S_DATA_VLD, S_SRC_EN, S_WR 


    TRDYQ_N INTA_O, REQ_O;


  BIDIRECTS ADIO[31:0], AD_IO[31:0], CBE_IO[3:0], CLK, 


    IRDY_IO, PAR_IO, PERR_IO, RST, SERR_IO, STOP_IO, TRDY_IO;


  END;


PROC_BLOCK 


  BEGIN 


  CYCLE 15;    


  CHECK_WINDOW * @ 12;   


  STATE_TRANS pure_inputs


   'D'->'0', 'U'->'1', 'n'->'X', 'N'->'X', 'd'->'0', 'u'->'1',


   'L'->'0', 'H'->'1', 'l'->'0', 'h'->'1', 'T'->'Z', 'x'->'X',


   '?'->'X', 'A'->'0', 'a'->'0', 'B'->'1', 'b'->'1', 'C'->'X',


   'c'->'X', 'f'->'Z', 'F'->'Z';


  STATE_TRANS pure_outputs


   'L'->'0', 'H'->'1', 'l'->'0', 'h'->'1', 'T'->'Z', 'x'->'X',


   'D'->'X', 'U'->'X', 'n'->'X', 'N'->'X', 'd'->'X', 'u'->'X',


   '?'->'X', 'A'->'1', 'a'->'X', 'B'->'0', 'b'->'X', 'C'->'0',


   'c'->'1', 'f'->'Z', 'F'->'Z';


    STATE_TRANS bidir_inputs


   'D'->'0', 'U'->'1', 'n'->'X', 'N'->'X', 'd'->'0', 'u'->'1',


   '?'->'X', 'A'->'0', 'a'->'0', 'B'->'1', 'b'->'1', 'C'->'X',


   'c'->'X';


  STATE_TRANS bidir_outputs


   'L'->'0', 'H'->'1', 'l'->'0', 'h'->'1', 'T'->'Z', 'x'->'X',


   '?'->'X', 'A'->'1', 'a'->'X', 'B'->'0', 'b'->'X', 'C'->'0',


   'c'->'1', 'f'->'Z', 'F'->'Z';


  END; 


TVF_BLOCK BEGIN 


  TARGET_FILE = "p_evcd_tb.v" ;


  SIMULATOR verilog_tb, -VERBOSE


    TESTBENCH_MODULE = "_tb",


    COMPONENT_MODULE = "pcim_c",   { unpackage }


    INSTANCE_NAME = "DUT",


    TIMESCALE = "1 ns/1 ps",


          MAX_UNMATCHED = "500",


    TERMINATE_RUN = "$finish";


END;





ovf_block 


    begin


    orig_file "example3.vcd";        { vcd vector file name }


    script_format verilog_vcd_f;  { full path on signals }


    inputs top.oak.clockin,


      top.oak.lrstp, top.oak.lint0p, top.oak.lint1p,


      top.oak.lint2p, top.oak.omemsz4p, top.oak.biuser0p,


      top.oak.biuser1p, top.oak.lnmip, top.oak.bbootp,


      top.oak.btrapreqp, top.oak.bfloatpp, top.oak.bfloatdp,


      top.oak.bwaitp,top.oak.bextpp,top.oak.bloc1.dout[15-0],


      top.oak.bloc0.dout[15-0], top.oak.bloc1_1.dout[15-0], 


      top.oak.bloc0_1.dout[15-0];


    outputs top.oak.denwrp1;  { control of gexdbp bus }


    outputs top.oak.__225;    { control of gip bus }


    bidirects top.oak.gexdbp[15-0], top.oak.gip[15-0];


    outputs top.oak.pprp, top.oak.piackn, top.oak.pmemenp,


      top.oak.pdummyp,top.oak.pstatusp[3-0], top.oak.pbkendp,


      top.oak.cusero1p, top.oak.pextip;


    end;


proc_block


    begin


    bidirect_control  top.oak.gexdbp[15-0] = input when


      top.oak.denwrp1 =1, default_input=Z, default_output='U';


    bidirect_control  top.oak.gip[15-0] = input when


      top.oak.__225 =0, default_input=Z, default_output='U';


    cycle 40;


    edge_align top.oak.clockin @ 10, 27;  { force edges here }


    edge_shift top.oak.lnmip @ -4.5, 5;   { shift edges }


    check_window * @ 38 39;	{ check outputs at 38 ns }


    end;


tvf_block


    begin


    header 500;  resolution 0.01;


    simulator nanosim;


    target_file "tvf3.vec"; command_file "tvf3.cmd";


    alias "top.oak."="" ;  { remove path prefix from signals }


    end;


end;








OVF_BLOCK


  BEGIN


  ORIG_FILE      "s4.vcd";		{ name of input vcd file }


  SCRIPT_FORMAT verilog_vcd;	{ the format of the input file }


  INPUTS  C2_LBUSRDY  , C1_RSFTEN  , C2_CPUACKN  ;


  OUTPUTS  S2_EVTSET2  , S2_EVTSET1  , S2_EVTSET0  ,


    S1_CEXEC0  , S2_CDI15  , S2_CDI14  , S2_CDI13  ,


    S2_CDI8  , S2_CDI7  , S2_CDI6  , S2_CDI5  ;


  BIDIRECTS  L2_LDB31[2:0]  , L2_LDB30  , L2_LDB29  , L2_LDB28  ,


    L2_LDB27  , L2_LDB26  , L2_LDB25  , L2_LDB24  , L2_LDB23  ,


    L2_LDB22  , L2_LDB21  , L2_LDB20  , L2_LDB19  , L2_LDB18  ,


    L2_LDB17  , L2_LDB16 ;


  INPUTS  T2_TLBMIS  , T2_TLBERR  , YCMCPU  , YA_ASM  ,


    YA_TM2  , E2_INTREQ2  , E2_INTREQ1  , E2_INTREQ0  ,


    U2_ASRTBMK  , U2_BRKTYP0  , U2_BRKTYP1  , Y1_STPCPU;


  OUTPUTS  S2_LAB31  , S2_LAB30  , S2_LAB29  , S2_LAB28 , S2_LAB27,


    S2_LAB26  , S2_LAB25  , S2_LAB24  , S2_LAB23  , S2_LAB22  ,


    S2_YAB2  , S2_YAB1  ;


  OUTPUTS  EMWHHP  , EMWBHP  , EMWLHP  , EMWBLP  ;


  END;


PROC_BLOCK


  BEGIN


  STATE_TRANS 'x'->'X', 'z'->'Z' ;


  state_trans outputs '0'->'L', '1'->'H', 'Z'->'M', 'z'->'M';


  BIDIRECT_CONTROL L2_LDB31 , L2_LDB30 , L2_LDB29 , 


    L2_LDB28 , L2_LDB27 , L2_LDB26 , L2_LDB25 , L2_LDB24 ,


    L2_LDB23 , L2_LDB22 , L2_LDB21 , L2_LDB20 , L2_LDB19 ,


    L2_LDB18 , L2_LDB17 , L2_LDB16 = output when EMWHHP = 1;


  CYCLE = 100;


  ALIGN_TO_CYCLE 100 ALL_INPUTS @ 20, ALL_OUTPUTS @ 95, YCMCPU @ 40 ; 


  PINTYPE NRZ * @ 5;     { drive all inputs at 5 }


  PINTYPE STB * @ 95, 96;    { strobe all outputs at 95 }


  PINTYPE RZ YCMCPU @ 0, 50;  { clock pin behavior }


  END;


TVF_BLOCK


  BEGIN


  TESTER_FORMAT hp93000, -auto_group,


    REPEAT_THRESHOLD = "32",


    MAX_LINE_LENGTH = "120",


    Use_Timeset = "DefTim",


    DVC_FILE = "s4.dvc";


  TARGET_FILE    "s4.avc";


  END;








OVF_BLOCK


  BEGIN


  Orig_File = "s1.wgl" ;


  Comments ON ;


  Tabular_format wgl -cycle -scan;


  END;





PROC_BLOCK


  BEGIN


  state_trans '-'->'X';


  state_trans outputs '0'->'L', '1'->'H';


  END ;





TVF_BLOCK


  BEGIN


  Target_file = "s1.swav";


  tester_format swav


    VERSION = "state 0 3 0",


    DESTINATION = "LT1001",


    SCANIN_DEFAULT = "0",


    DESIGN = "testchip5" ,


    PATTERN_NAME = "s1_baro",


    MAX_LINE_LENGTH = "79" ;


  END ;


END








ovf_block


  begin


  orig_file "example6.vcd";


  script_format verilog_vcd;


  inputs slpor, spltstme, smodclk, sxsxtalb,


     sxssiz[1:0], sxdbin[15:0], ihaltb; 


  inputs swidbus, sb41b, s61, sb3ab, int_211; ( 3-S contrls }


  outputs squot, islhae, islxbav, sbxbavb,


     sbwc1, senrefb, sptedat[7:0], {8 bits, hex}


     sreset, sfsrsto, scpstdat; {TMP as output. It IS a bidi}


  bidirects iaddr[23:0], idata[15:0]; 


proc_block


  begin


  align_to_step 12.500, 12.400;  { convert to cycle data }


  cycle = 12.500; 


  bidirect_control iaddr[23:19] = output when (s61 | (~sb3ab))=1,


       default_input = Z, default_output = X;


  bidirect_control iaddr[18:0] =  output when ~sb3ab = 1, 


       default_input = Z, default_output = X;


  bidirect_control idata[15:12] = output 


       when ((swidbus | sreset) | (~sb41b)) = 1,


       default_input = Z, default_output = X;


  bidirect_control idata[11:0]=output when (swidbus|(~sb41b))=1,


       default_input = Z, default_output = X;


  state_trans 'x'->'X';


  separate_timing;


  pintype nrz slpor, spltstme, smodclk, sxsxtalb,


     sxssiz[1:0], sxdbin[15:0], ihaltb @ 5.0; 


  pintype nrz iaddr[23:0], idata[15:0] @ 5.0;


  pintype stb * @ 12.4;


  end;


tvf_block


  begin


  delete_pins swidbus, sb41b, s61, sb3ab, int_211; ( contrls }


  simulator wgl;


  busformat = hex;


  resolution 0.1;


  target_file "tvf6.wgl";


  end;
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STIL 1.0 ;





Signals {


  out0 Out;


  out1 Out;


  SDI0 In { ScanIn; }


  SDI1 In { ScanIn; }


  SDO0 Out { ScanOut; }


  SDO1 Out { ScanOut; }


  BCK0 In;


  in0  In;


  in1  In;


  in2  In;


  clk1 In; 


  clk2 In;


  . . . . . . 


  }





SignalGroups  {


  Group_1 = 'in0 + in1 + in2 + 


       clk1 + clk2 + SDI0 + SDI1 + 


       ACK0 + BCK0';


  . . . . . 


  }





Timing  {


  WaveformTable TS1 {


    Period '90ns' ;


    Waveforms {


      out0 { HLXT 


       { '0ns' X; '10ns' H/L/X/T; } }


      out1 { HLXT 


       { '0ns' X; '10ns' H/L/X/T; } }


      BCK0 { 10 


       { '0ns' D;'60ns' U/D;'70ns' D; } }


      clk1 { 10


       { ‘0ns’ U;‘30ns’ U/D; ‘80ns’ U; } }


      . . . . .





ScanStructures {


  ScanChain Chain1 {


    ScanLength 4 ;


    ScanIn SDI0 ;


    ScanOut SDO0 ;


    ScanCells ........ ;


    }


  . . . . .











MacroDefs {


  "_scan_op_" {


    V { Group_1 = 000000000;


        Group_2 = XXXXX;  }


    Shift { V {


      SDI0 = #;


      SDO0 = #;


      SDI1 = #;


      SDO1 = #;


      } }


    }


  }





Pattern "_pattern_" {


  W TS4;


  V {  // 0 


    Group_1 = NNN00NN00;


    Group_3 = XXXXX;


    }


  C {  // 100 


    Group_1 = NNN000011;


    }


  Macro "_scan_op_" {


    SDI0 = 0010; SDO0 = XXXX;


    SDI1 = 0001; SDO1 = XXXX;


    }


  V {  // 600 


    Group_1 = 010001100;


    }


  W TS1;


  . . . . . . . 


  }


























OVF_BLOCK


  BEGIN


  TABULAR_FORMAT WGL –cycle ;


  MERGE_FILE –concatenate


    ORIG_FILE = “SET1.wgl”;


    END_MERGE;


  MERGE_FILE


    ORIG_FILE = “SET2.wgl”;


    END_MERGE;


  MERGE_FILE


    ORIG_FILE = “SET3.wgl”;


    END_MERGE;


  END;


PROC_BLOCK


  BEGIN


   .  .  .











1
2

