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1
INTRODUCTION

There are two objectives to Phase Cal testing.  First to demonstrate that the Xilinx accumulators function in all required respects.  Second to show that the SUCC and Phase Cal operational software performs as intended.

To confirm correct accumulator operation we use essentially the same test software as we have in the development in both the SUCC and the PCM boards.  However it is resident with the operational code.  The advantage of this is that exactly the same XILINX configuration is used in both cases.  The functional selection is performed at power up on the PCM board which in turn signals the SUCC to function in either test or operational mode.  The test configuration gives a simple direct control over the number of frames over which to accumulate.  The operational code has features which reduce this direct control.

Once correct operation of the XILINX is shown a few representative operational tests will be performed.

For an introduction to the testing strategy please refer to the sections “Notes for test method” and “CRM output patterns for testing the PCM”.

The following directory structure is proposed to contain the PCM fat tests.

Directory PATH listing for Volume MS-DOS_5   Volume Serial Number is 1F88-4938 C:PCALTEST

+---TEMP

+---M32

¦
+---1_4

¦
¦
+---CRMDAT32

¦
+---1_2

¦

+---CRMDAT32

+---M16

¦
+---1_4

¦
¦
+---CRMDAT16

¦
+---1_2

¦
¦
+---CRMDAT16

¦
+---1_1

¦

+---CRMDAT16

+---M08

¦
+---1_2

¦
¦
+---CRMDAT08

¦
+---1_1

¦
¦
+---CRMDAT08

¦
+---2_1

¦

+---CRMDAT08

+---M04

¦
+---1_1

¦
¦
+---CRMDAT04

¦
+---2_1

¦
¦
+---CRMDAT04

¦
+---4_1

¦

+---CRMDAT04

+---M02


+---2_1


¦
+---CRMDAT02


+---4_1

The directory structure is 

c:\pcaltest\ Mxx \mux\data.

Where Mxx gives the nominal frequency at which the Phase Cal is running. xx has values 32,16,08,04,02.

Under each frequency directory are all the possible mux ratios.

1_4
That is create one channel from 4 tracks.

1_2
That is create one channel from 2 tracks.

1_1
That is create one channel from 4 tracks.

2_1
That is create two channels from 1 track.

4_1
That is create four channels from 1 track.

A set of batch files are used to run the tests in a similar manner to the full SU FAT.

Under the mux directory is a data directory containing the CRM configurations

The 1_4 case provides the greatest variety of wave forms as shown in the appendix.  The 1_2 case can provide a 0101 or 1010 pattern.  The others provide either all zeros or all ones. 

2
EQUIPMENT AND FACILITIES

2.1
Facilities
2.2
Power Supplies
240 Vac 50 Hz single phase outlets are required to power the system under test and test equipment. All supplies are to be from the same phase.

2.3
Test Equipment
2.3.1
Calibration

All measurement equipment used in the performance of these tests must either carry a current calibration label traceable to national standards or in the case of variable range equipment's, be calibrated locally using instruments which have been calibrated to national standards.

2.3.2
Test Equipment

PC with the following installed and configured (PCCC):

· NE2000 compatible ethernet card, BNC output.

· PC/TCPR Network software kernel for DOS 4.0

· AUTOEXEC.BAT and CONFIG.SYS files set up for tftp server.

· RAM.HEX  - file to be downloaded to SUCC

· TFTPSERV.BAT - batch file to set-up PC as TFTP server.

2 off BNC “T” pieces

2 off BNC 50 Ohm termination

1 off BNC - AUI transceiver e.g. Allied Telesis model AT-MX10

BNC - BNC, RG58 coax cable

Dumb Terminal

2set SUTSG ".3.3"
2.3.4

 set setup “2.3.5” 
2.3.6
2.3.3
Test Set Up
 

Fit the AUI transceiver to the Ethernet connector on the MVME712M Transition Module.

Using the coaxial cable connect the PC BNC Ethernet to the AUI module via the “T” pieces with 50 Ohm terminators at each end.

Power up the PC, select TFTP server configuration from the boot menu (this will be the default which will come up after a few seconds).

2.4
Test Software

2.4.1
SU Software

The UUT is loaded with its normal operational software during testing.

(Host 192.9.200.7 c:\fatp\ram.hex  Issue:succ4114)

2.4.2
C3 Emulation

The C3 is emulated for testing on a PC (known as the PCCC) using SUTEST.EXE 

This programme issues commands and receives responses via the Ethernet, TCP/IP interface in accordance with EVN42.

The format of tests is:


SUTEST <menu_file_name>

Menu file actions are simple instructions to cause SUTEST.EXE to perform the following operations.

OPEN

Open a socket to a SU.

CLOSE
Close the currently open socket.

SEND

Transmit a data file to the SU.

RECV

Receive data from the SU into a file.

LOOP

Loop waiting for user to press a key.

The data files used for sending to the SU are ASCII HEX files containing the actual C3 command plus a small header to define the input data format. The received data files are built using simple formatting which produces byte, word or long word ASCII HEX per line.

In general, tests are further simplified by the use of DOS batch files which, directly or via other batch files, call SUTEST.EXE with a specified menu file.

2.4.3
PCM Simulation

The expected results tables have been calculated using the PCMSIM program.  See section PCMSIM PROGRAM for the source code.

3
ACCEPTANCE TESTS. 

3.1
General Instructions


Provision is made to record test results within this document. Take a copy for this purpose and begin by entering the details requested on page 3. Record details of any failed test on page 4.


Unless otherwise directed indicate a passed test thus:

PASS
FAIL

3.2
Safety and Quality Checks

Not applicable.

3.3
Firmware

Confirm that for the boards used the correct programmable devices are fitted:-

Module and No. fitted
DEVICE
Part  NO.
Issue

SUCC (x1)
XU1, XU2
1690020500
A

DIM (x2)
U21
1697020000
A

TRM (x8)
U33, U34
1690040005
C (TRM4143)


U38
1695040005
A


U178*
1696040005
A


U40
1697040005
A


U39
1698040005
A

CRM (x1)
U42, U43
1690020010
D (CRM4135)


U48
1695020010
A


U37
1697020010
A


U52
1698020010
A

PCM (x1)
U54, U55
1690040020
A (PCM4131)


U57
1697020020
A

DCM (x1)
U19, U20
1690020015
F (DCM4137)


U51
1695020015
A


U38
1697020015
A

DMM (x2)
U23
1695020016
A

SUIM (x1)
N/A
N/A
N/A


*production TRM only



PASS
FAIL

3.4
SUCC Initialisation

Connect a dumb terminal to the Console port of the MVME 712  (set-up: 9600/8/n/1) 

Apply power to the Unit Under Test

Hit a key on the terminal keyboard within 2 seconds.

Type M for modify and select the following:


Mode 4 [run ftp boot loader]


Do you want a LAN I/F [Y]


This board’s IP address [...] set to 192.9.200.7


Subnet mask [N]


Shared memory network interface [N]


Default gateway [N]


Multiprocessor system [N]


Baud rate for serial channels [9600]


Bus address [1000000]


IP address of TFTP boot loader [192.9.200.130]


File name... [c:\fatp\ram.hex ]


How long to delay... [2]

Then chose “C” to continue.

Observe the Server screen and confirm that the following messages are displayed:


a) PC/TCP TFTP server initialised


b) Host 192.9.200.7 reading file c:\fatp\ram.hex  octet


.............


transfer successful


? bytes in ? seconds ?baud

Observe the DIM LED’s and confirm that they sequence through red, yellow, green and off.



PASS
FAIL

4
PCM TESTS. 

We have set out a number of tests with sparse SRAM tables.  The table content is detailed the section PCAL Table Contents below. We use operational mode software to accumulate for one more frame than the number of frames specified in the Phase Cal request from the C3.  This departs from EVN 42 in that the message specification defines the nominal number of seconds to accumulate over.  Further we set the most significant bit in the long word to force collection over a single period.  In general we specify 3(+1) frames.  So that the total number of samples in the 1_4 case is 2500*8*4*4 = 320000 samples.

For the first set of tests all Table rams are filled with the same data.  This should result in all even channels accumulating the same data as channel 0.  These are out lined in the count tables for count0 through 8.  The due to a different multiplex arrangement in the 1_4 case for odd channels in the CRM the counts are not the same as for the even channels.  It is possible to determine the expected counts for odd channels by using the predicted results for the relevant wave form.

M32 1_4

For 32meg 1_4 and a CRM table pattern of FF.  We expect to get S=M=V=1 for all data samples, all of which are valid, over a 4 frame test we expect  2500*8*4*4 = 3200000[4E200] for validity. The modulo 3200 counter loops 3200000/3200 = 100 times. With SRAM data from TABT000.DAT which has a single bit set per counter we expect 100[64] for each count.  These counts in themselves do not prove the correct position relationship due to the cyclic nature of the test.  We do however (at least during development) show on  the logic analyser trace the position of the low order data bit in the expected place.  Using SRAM tables TABT001.DAT and TABT002.DAT  for 32meg 1_4 and a CRM table pattern of FF we get the same counts.

With SRAM data from TABT003, the SRAM tables are the inverse of TABT000.DAT, so over a 4 frame test we expect 3200000[4E200] for validity and 319900[4E19C] for each count.  The following tables give the expected results for TABT000.  The TABT003 results may be inferred...

With the 32meg 1_4 condition we can apply the following a CRM table patterns:-

Run “C:>PCAL32  \PCALDATA\TABT000.DAT 32”     for TABT000.

Check that the results agree with the TABT000.DAT column of the following tables.

Then run “C:>PCAL32  \PCALDATA\TABT003.DAT 32”     for TABT003.

Check that the results agree with the TABT003.DAT column of the following tables.

Results are stored in 32**.RSP where ** refers to the CRM configuration e.g. FF, 53 etc.  The results files are overwritten each time the test is run.

32meg 1_4 00

00000000 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000000
0x00000000

count1
0x00000000
0x00000000

count2
0x00000000
0x00000000

count3
0x00000000
0x00000000

count4
0x00000000
0x00000000

count5
0x00000000
0x00000000

count6
0x00000000
0x00000000

count7
0x00000000
0x00000000

count8
0x00000000
0x00000000

count0
0x00000000
0x00000000

count1
0x00000000
0x00000000

count2
0x00000000
0x00000000

count3
0x00000000
0x00000000

count4
0x00000000
0x00000000

count5
0x00000000
0x00000000

count6
0x00000000
0x00000000

count7
0x00000000
0x00000000

count8
0x00000000
0x00000000

PASS
FAIL

32meg 1_4 53

00010001 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000000
0x00013880

count1
0x00000000
0x00013880

count2
0x00000000
0x00013880

count3
0x00000064
0x0001381C

count4
0x00000000
0x00013880

count5
0x00000000
0x00013880

count6
0x00000000
0x00013880

count7
0x00000064
0x0001381C

count8
0x00013880
0x00013880

count0
0x00000000
0x00013880

count1
0x00000064
0x0001381C

count2
0x00000000
0x00013880

count3
0x00000000
0x00013880

count4
0x00000000
0x00013880

count5
0x00000064
0x0001381C

count6
0x00000000
0x00013880

count7
0x00000000
0x00013880

count8
0x00013880
0x00013880

PASS
FAIL

32meg 1_4 5E

01000100 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000000
0x00013880

count1
0x00000064
0x0001381C

count2
0x00000000
0x00013880

count3
0x00000000
0x00013880

count4
0x00000000
0x00013880

count5
0x00000064
0x0001381C

count6
0x00000000
0x00013880

count7
0x00000000
0x00013880

count8
0x00013880
0x00013880

count0
0x00000000
0x00013880

count1
0x00000000
0x00013880

count2
0x00000000
0x00013880

count3
0x00000064
0x0001381C

count4
0x00000000
0x00013880

count5
0x00000000
0x00013880

count6
0x00000000
0x00013880

count7
0x00000064
0x0001381C

count8
0x00013880
0x00013880

PASS
FAIL

32meg 1_4 5F

01010101 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000000
0x00027100

count1
0x00000064
0x0002709C

count2
0x00000000
0x00027100

count3
0x00000064
0x0002709C

count4
0x00000000
0x00027100

count5
0x00000064
0x0002709C

count6
0x00000000
0x00027100

count7
0x00000064
0x0002709C

count8
0x00027100
0x00027100

count0
0x00000000
0x00027100

count1
0x00000064
0x0002709C

count2
0x00000000
0x00027100

count3
0x00000064
0x0002709C

count4
0x00000000
0x00027100

count5
0x00000064
0x0002709C

count6
0x00000000
0x00027100

count7
0x00000064
0x0002709C

count8
0x00027100
0x00027100

PASS
FAIL

32meg 1_4 6F

01100110 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000000
0x00027100

count1
0x00000064
0x0002709C

count2
0x00000064
0x0002709C

count3
0x00000000
0x00027100

count4
0x00000000
0x00027100

count5
0x00000064
0x0002709C

count6
0x00000064
0x0002709C

count7
0x00000000
0x00027100

count8
0x00027100
0x00027100

count0
0x00000064
0x0002709C

count1
0x00000000
0x00027100

count2
0x00000000
0x00027100

count3
0x00000064
0x0002709C

count4
0x00000064
0x0002709C

count5
0x00000000
0x00027100

count6
0x00000000
0x00027100

count7
0x00000064
0x0002709C

count8
0x00027100
0x00027100

PASS
FAIL

32meg 1_4 7F

01110111 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000000
0x0003A980

count1
0x00000064
0x0003A91C

count2
0x00000064
0x0003A91C

count3
0x00000064
0x0003A91C

count4
0x00000000
0x0003A980

count5
0x00000064
0x0003A91C

count6
0x00000064
0x0003A91C

count7
0x00000064
0x0003A91C

count8
0x0003A980
0x0003A980

count0
0x00000064
0x0003A91C

count1
0x00000064
0x0003A91C

count2
0x00000000
0x0003A980

count3
0x00000064
0x0003A91C

count4
0x00000064
0x0003A91C

count5
0x00000064
0x0003A91C

count6
0x00000000
0x0003A980

count7
0x00000064
0x0003A91C

count8
0x0003A980
0x0003A980

PASS
FAIL

32meg 1_4 A6

00100010 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000000
0x00013880

count1
0x00000000
0x00013880

count2
0x00000064
0x0001381C

count3
0x00000000
0x00013880

count4
0x00000000
0x00013880

count5
0x00000000
0x00013880

count6
0x00000064
0x0001381C

count7
0x00000000
0x00013880

count8
0x00013880
0x00013880

count0
0x00000064
0x0001381C

count1
0x00000000
0x00013880

count2
0x00000000
0x00013880

count3
0x00000000
0x00013880

count4
0x00000064
0x0001381C

count5
0x00000000
0x00013880

count6
0x00000000
0x00013880

count7
0x00000000
0x00013880

count8
0x00013880
0x00013880

PASS
FAIL

32meg 1_4 AD

10001000 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000064
0x0001381C

count1
0x00000000
0x00013880

count2
0x00000000
0x00013880

count3
0x00000000
0x00013880

count4
0x00000064
0x0001381C

count5
0x00000000
0x00013880

count6
0x00000000
0x00013880

count7
0x00000000
0x00013880

count8
0x00013880
0x00013880

count0
0x00000000
0x00013880

count1
0x00000000
0x00013880

count2
0x00000064
0x0001381C

count3
0x00000000
0x00013880

count4
0x00000000
0x00013880

count5
0x00000000
0x00013880

count6
0x00000064
0x0001381C

count7
0x00000000
0x00013880

count8
0x00013880
0x00013880

PASS
FAIL

32meg 1_4 AF

10101010 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000064
0x0002709C

count1
0x00000000
0x00027100

count2
0x00000064
0x0002709C

count3
0x00000000
0x00027100

count4
0x00000064
0x0002709C

count5
0x00000000
0x00027100

count6
0x00000064
0x0002709C

count7
0x00000000
0x00027100

count8
0x00027100
0x00027100

count0
0x00000064
0x0002709C

count1
0x00000000
0x00027100

count2
0x00000064
0x0002709C

count3
0x00000000
0x00027100

count4
0x00000064
0x0002709C

count5
0x00000000
0x00027100

count6
0x00000064
0x0002709C

count7
0x00000000
0x00027100

count8
0x00027100
0x00027100

PASS
FAIL

32meg 1_4 B7

00110011 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000000
0x00027100

count1
0x00000000
0x00027100

count2
0x00000064
0x0002709C

count3
0x00000064
0x0002709C

count4
0x00000000
0x00027100

count5
0x00000000
0x00027100

count6
0x00000064
0x0002709C

count7
0x00000064
0x0002709C

count8
0x00027100
0x00027100

count0
0x00000064
0x0002709C

count1
0x00000064
0x0002709C

count2
0x00000000
0x00027100

count3
0x00000000
0x00027100

count4
0x00000064
0x0002709C

count5
0x00000064
0x0002709C

count6
0x00000000
0x00027100

count7
0x00000000
0x00027100

count8
0x00027100
0x00027100

PASS
FAIL

32meg 1_4 BF

10111011 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000064
0x0003A91C

count1
0x00000000
0x0003A980

count2
0x00000064
0x0003A91C

count3
0x00000064
0x0003A91C

count4
0x00000064
0x0003A91C

count5
0x00000000
0x0003A980

count6
0x00000064
0x0003A91C

count7
0x00000064
0x0003A91C

count8
0x0003A980
0x0003A980

count0
0x00000064
0x0003A91C

count1
0x00000064
0x0003A91C

count2
0x00000064
0x0003A91C

count3
0x00000000
0x0003A980

count4
0x00000064
0x0003A91C

count5
0x00000064
0x0003A91C

count6
0x00000064
0x0003A91C

count7
0x00000000
0x0003A980

count8
0x0003A980
0x0003A980

PASS
FAIL

32meg 1_4 DB

10011001 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000064
0x0002709C

count1
0x00000000
0x00027100

count2
0x00000000
0x00027100

count3
0x00000064
0x0002709C

count4
0x00000064
0x0002709C

count5
0x00000000
0x00027100

count6
0x00000000
0x00027100

count7
0x00000064
0x0002709C

count8
0x00027100
0x00027100

count0
0x00000000
0x00027100

count1
0x00000064
0x0002709C

count2
0x00000064
0x0002709C

count3
0x00000000
0x00027100

count4
0x00000000
0x00027100

count5
0x00000064
0x0002709C

count6
0x00000064
0x0002709C

count7
0x00000000
0x00027100

count8
0x00027100
0x00027100

PASS
FAIL

32meg 1_4 DE

11001100 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000064
0x0002709C

count1
0x00000064
0x0002709C

count2
0x00000000
0x00027100

count3
0x00000000
0x00027100

count4
0x00000064
0x0002709C

count5
0x00000064
0x0002709C

count6
0x00000000
0x00027100

count7
0x00000000
0x00027100

count8
0x00027100
0x00027100

count0
0x00000000
0x00027100

count1
0x00000000
0x00027100

count2
0x00000064
0x0002709C

count3
0x00000064
0x0002709C

count4
0x00000000
0x00027100

count5
0x00000000
0x00027100

count6
0x00000064
0x0002709C

count7
0x00000064
0x0002709C

count8
0x00027100
0x00027100

PASS
FAIL

32meg 1_4 DF

11011101 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000064
0x0003A91C

count1
0x00000064
0x0003A91C

count2
0x00000000
0x0003A980

count3
0x00000064
0x0003A91C

count4
0x00000064
0x0003A91C

count5
0x00000064
0x0003A91C

count6
0x00000000
0x0003A980

count7
0x00000064
0x0003A91C

count8
0x0003A980
0x0003A980

count0
0x00000000
0x0003A980

count1
0x00000064
0x0003A91C

count2
0x00000064
0x0003A91C

count3
0x00000064
0x0003A91C

count4
0x00000000
0x0003A980

count5
0x00000064
0x0003A91C

count6
0x00000064
0x0003A91C

count7
0x00000064
0x0003A91C

count8
0x0003A980
0x0003A980

PASS
FAIL

32meg 1_4 EF

11101110 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000064
0x0003A91C

count1
0x00000064
0x0003A91C

count2
0x00000064
0x0003A91C

count3
0x00000000
0x0003A980

count4
0x00000064
0x0003A91C

count5
0x00000064
0x0003A91C

count6
0x00000064
0x0003A91C

count7
0x00000000
0x0003A980

count8
0x0003A980
0x0003A980

count0
0x00000064
0x0003A91C

count1
0x00000000
0x0003A980

count2
0x00000064
0x0003A91C

count3
0x00000064
0x0003A91C

count4
0x00000064
0x0003A91C

count5
0x00000000
0x0003A980

count6
0x00000064
0x0003A91C

count7
0x00000064
0x0003A91C

count8
0x0003A980
0x0003A980

PASS
FAIL

32meg 1_4 FF

11111111 over 320000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000064
0x0004E19C

count1
0x00000064
0x0004E19C

count2
0x00000064
0x0004E19C

count3
0x00000064
0x0004E19C

count4
0x00000064
0x0004E19C

count5
0x00000064
0x0004E19C

count6
0x00000064
0x0004E19C

count7
0x00000064
0x0004E19C

count8 Validity
0x0004E200
0x0004E200

count0
0x00000064
0x0004E19C

count1
0x00000064
0x0004E19C

count2
0x00000064
0x0004E19C

count3
0x00000064
0x0004E19C

count4
0x00000064
0x0004E19C

count5
0x00000064
0x0004E19C

count6
0x00000064
0x0004E19C

count7
0x00000064
0x0004E19C

count8 Validity
0x0004E200
0x0004E200

PASS
FAIL

M16 1_2

Tests using the 1_2  1 from 2 CRM configuration have a more limited set of wave forms i.e. all ones all zeros or 0101 and 1010. 

We specify 3(+1) frames as before.  So that the total number of samples in the 1_2 case is 2500*8*4*2 = 1600000 samples.  The modulo 3200 counter loops 1600000/3200 = 50 times.  So giving a count of 50 for a single count per loop

With the 16meg 1_2 condition we can apply the following a CRM table patterns:-

Run “C:>PCAL16  \PCALDATA\TABT000.DAT 16”     for TABT000.

Check that the results agree with the TABT000.DAT column of the following tables.

Then run “C:>PCAL16  \PCALDATA\TABT003.DAT 16”     for TABT003.

Check that the results agree with the TABT003.DAT column of the following tables.

Results are stored in 16**.RSP where ** refers to the CRM configuration e.g. FF, 53

16meg 1_2 FF

11111111 over 160000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000032
0x000270CE

count1
0x00000032
0x000270CE

count2
0x00000032
0x000270CE

count3
0x00000032
0x000270CE

count4
0x00000032
0x000270CE

count5
0x00000032
0x000270CE

count6
0x00000032
0x000270CE

count7
0x00000032
0x000270CE

count8
0x00027100
0x00027100

PASS
FAIL

16meg 1_2 00

00000000 over 160000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000000
0x00000000

count1
0x00000000
0x00000000

count2
0x00000000
0x00000000

count3
0x00000000
0x00000000

count4
0x00000000
0x00000000

count5
0x00000000
0x00000000

count6
0x00000000
0x00000000

count7
0x00000000
0x00000000

count8
0x00000000
0x00000000

PASS
FAIL

16meg 1_2 11

01010101 over 160000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000000
0x00013880

count1
0x00000032
0x0001384E

count2
0x00000000
0x00013880

count3
0x00000032
0x0001384E

count4
0x00000000
0x00013880

count5
0x00000032
0x0001384E

count6
0x00000000
0x00013880

count7
0x00000032
0x0001384E

count8
0x00013880
0x00013880

PASS
FAIL

16meg 1_2 22

10101010 over 160000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000032
0x0001384E

count1
0x00000000
0x00013880

count2
0x00000032
0x0001384E

count3
0x00000000
0x00013880

count4
0x00000032
0x0001384E

count5
0x00000000
0x00013880

count6
0x00000032
0x0001384E

count7
0x00000000
0x00013880

count8
0x00013880
0x00013880

PASS
FAIL

M16 M08 M04 1_1

Tests using the 1_1  1 from 1 CRM configuration have a very limited set of wave forms i.e. all ones or all zeros. 

We specify 3(+1) frames as before.  So that the total number of samples in the 1_1 case is 2500*8*4*1 = 80000 samples.  The modulo 3200 counter loops 80000/3200 = 25 times.  The results should be 1/4 of the count obtained for FF data using the same table data.

16meg 08meg 04meg 1_1 FF

11111111 over 80000 samples ( 4 input frames ).


TABT000.DAT
TABT003.DAT

count0
0x00000019
0x00013867

count1
0x00000019
0x00013867

count2
0x00000019
0x00013867

count3
0x00000019
0x00013867

count4
0x00000019
0x00013867

count5
0x00000019
0x00013867

count6
0x00000019
0x00013867

count7
0x00000019
0x00013867

count8
0x00013880
0x00013880

PASS
FAIL

M08 M04 M02 2_1

Tests using the 2_1  2 channels  from track CRM configuration also have a very  limited set of wave forms i.e. all ones or all zeros.  But they do present an interesting case.

We specify 3(+1) frames as before.  So that the total number of samples in the 1_2 case is 2500*8*4*1/2 = 40000 samples.  The modulo 3200 counter loops 40000/3200 = 12.5 times.

We use the fact that the modulo 3200 counter does not complete an integral number of loops to prove that the counting system starts and finishes at the correct point.  We set up the SRAM table TABT002.DAT which positions the data to straddle half way through the 3200 locations of RAM for S&M*V = 1.  The first 4 counts enjoy the 12 plus one half loops of the modulo 3200 counter. Where as the second set of 4 counters only see 12 loops.

In directory C:\M02\2_1 

Run “C:>PCAL02  \PCALDATA\ TABT000.DAT 02”.

Check that the results agree with the TABT000.DAT column of the following tables.

Run “C:>PCAL02  \PCALDATA\ TABT001.DAT 02”.

Check that the results agree with the TABT001.DAT column of the following tables.

Run “C:>PCAL02  \PCALDATA\ TABT002.DAT 02”.

Check that the results agree with the TABT002.DAT column of the following tables.

Run “C:>PCAL02  \PCALDATA\ TABT003.DAT 02”.

Check that the results agree with the TABT003.DAT column of the following tables.

Run “C:>PCAL02  \PCALDATA\ RAND.DAT 02”.

Check that the results agree with the RAND.DAT column of the following tables.

02meg 2_1 FF / 04meg 2_1 FF / 08meg 2_1 FF

11111111 over 40000 samples ( 4 input frames ).


TABT000.DAT
TABT001.DAT
TABT002.DAT
TABT003.DAT
RAND.DAT

count0
0x0000000D
0x0000000D
0x0000000D
0x00009C33
0x00004F5A

count1
0x0000000D
0x0000000D
0x0000000D
0x00009C33
0x00004CCB

count2
0x0000000D
0x0000000D
0x0000000D
0x00009C33
0x00004F55

count3
0x0000000D
0x0000000D
0x0000000D
0x00009C33
0x00004EA8

count4
0x0000000D
0x0000000D
0x0000000C
0x00009C33
0x00004D51

count5
0x0000000D
0x0000000D
0x0000000C
0x00009C33
0x00004E33

count6
0x0000000D
0x0000000D
0x0000000C
0x00009C33
0x00004D87

count7
0x0000000D
0x0000000D
0x0000000C
0x00009C33
0x00004E4F

count8
0x00009C40
0x00009C40
0x00009C40
0x00009C40
0x00009C40

PASS
FAIL

02meg 2_1 00 / 04meg 2_1 00 / 08meg 2_1 00

00000000 over 40000 samples ( 4 input frames ).


TABT000.DAT
TABT001.DAT
TABT002.DAT
TABT003.DAT
RAND.DAT

count0
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

count1
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

count2
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

count3
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

count4
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

count5
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

count6
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

count7
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

count8
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000

PASS
FAIL

M04 M02 4_1

Tests using the 4_1  2 channels  from track CRM configuration also have a very  limited set of wave forms i.e. all ones or all zeros.  But they do present an interesting case.

We specify 3(+1) frames as before.  So that the total number of samples in the 1_4 case is 2500*8*4*1/4 = 20000 samples.  The modulo 3200 counter loops 20000/3200 = 6.25 times.

We use the fact that the modulo 3200 counter does not complete an integral number of loops to prove that the counting system starts and finishes at the correct point.  We set up the SRAM table TABT001.DAT which positions the data to straddle quarter way through the 3200 locations of RAM for S&M*V = 1.  The first 4 counts enjoy the 6 plus one quarter loops of the modulo 3200 counter. Where as the second set of 4 counters only see 6 loops.

In directory C:\M02\4_1 

Run “C:>PCAL02  \PCALDATA\ TABT000.DAT 02”.

Check that the results agree with the TABT000.DAT column of the following tables.

Run “C:>PCAL02  \PCALDATA\ TABT001.DAT 02”.

Check that the results agree with the TABT001.DAT column of the following tables.

Run “C:>PCAL02  \PCALDATA\ TABT002.DAT 02”.

Check that the results agree with the TABT002.DAT column of the following tables.

Run “C:>PCAL02  \PCALDATA\ TABT003.DAT 02”.

Check that the results agree with the TABT003.DAT column of the following tables.

Run “C:>PCAL02  \PCALDATA\ RAND.DAT 02”.

Check that the results agree with the RAND.DAT column of the following tables.

02meg 4_1 FF / 04meg 4_1 FF

11111111  over 20000 samples ( 4 input frames ).


TABT000.DAT
TABT001.DAT
TABT002.DAT
TABT003.DAT
RAND.DAT

count0
0x00000007
0x00000007
0x00000006
0x00004E19
0x000027B5

count1
0x00000007
0x00000007
0x00000006
0x00004E19
0x00002665

count2
0x00000007
0x00000007
0x00000006
0x00004E19
0x000027B6

count3
0x00000007
0x00000007
0x00000006
0x00004E19
0x0000275B

count4
0x00000007
0x00000006
0x00000006
0x00004E19
0x000026B1

count5
0x00000007
0x00000006
0x00000006
0x00004E19
0x0000272C

count6
0x00000007
0x00000006
0x00000006
0x00004E19
0x000026D3

count7
0x00000007
0x00000006
0x00000006
0x00004E19
0x00002722

count8
0x00004E20
0x00004E20
0x00004E20
0x00004E20
0x00004E20

PASS
FAIL

Random Table data and Stress tests for large counts.

All tests out lined so far have been based on table data with intuitively predictable results over a small number of frames producing relatively small resulting counts.  To demonstrate operation over a longer period and using essentially random table data we can run the 1_4 tests but increase the requested frame count and use table data supplied by B.A.  The frame count is determined by computation assuming that the data is all ones for all frames.  The counters will over flow after 2^32 samples.  Each frame in the 1_4 case has 80000 samples so the frame limit is set for 53687 frames.  The expected results can be computed in the same fashion as for the short tests.  We can take the counts for 4 frames and multiply up by 53687/4.

In directory C:\32M\1_4 

Run “C:>PCAL32  \PCALDATA\ RAND.DAT 32”    for 4 frames.

Check that the results agree with the 4 frames column of the following tables.

Run “C:>PCAL32  \PCALDATA\RAND.DAT 32”     for 53687 frames.

Check that the results agree with the 53687 frames column of the following tables.

Results are stored in 32**.RSP where ** refers to the CRM configuration e.g. FF, 53

32meg 1_4 00 Random Data

000000 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x00000000
0x00000000

count1
0x00000000
0x00000000

count2
0x00000000
0x00000000

count3
0x00000000
0x00000000

count4
0x00000000
0x00000000

count5
0x00000000
0x00000000

count6
0x00000000
0x00000000

count7
0x00000000
0x00000000

count8
0x00000000
0x00000000

count0
0x00000000
0x00000000

count1
0x00000000
0x00000000

count2
0x00000000
0x00000000

count3
0x00000000
0x00000000

count4
0x00000000
0x00000000

count5
0x00000000
0x00000000

count6
0x00000000
0x00000000

count7
0x00000000
0x00000000

count8
0x00000000
0x00000000

PASS
FAIL

32meg 1_4 53 Random Data

00010001 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x000097F4
0x1F1EB4DB

count1
0x000099E8
0x1F851B36

count2
0x000097F4
0x1F1EB4DB

count3
0x00009AB0
0x1FAE10F4

count4
0x00009A4C
0x1F999615

count5
0x0000A53C
0x21D70679

count6
0x000097F4
0x1F1EB4DB

count7
0x00009600
0x1EB84E80

count8
0x00013880
0x3FFFF8E0

count0
0x0000972C
0X1EF5BF1D

count1
0x00009538
0x1E8F58C2

count2
0x00009B78
0x1FD706B2

count3
0x0000A0F0
0x20F5BEE4

count4
0x00009F60
0x20A3D368

count5
0x00009920
0x1F5C2578

count6
0x000098BC
0x1F47AA99

count7
0x0000A08C
0x20E14405

count8
0x00013880
0x3FFFF8E0

PASS
FAIL

32meg 1_4 5E Random Data

01000100 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x0000972C
0X1EF5BF1D

count1
0x00009538
0x1E8F58C2

count2
0x00009B78
0x1FD706B2

count3
0x0000A0F0
0x20F5BEE4

count4
0x00009F60
0x20A3D368

count5
0x00009920
0x1F5C2578

count6
0x000098BC
0x1F47AA99

count7
0x0000A08C
0x20E14405

count8
0x00013880
0x3FFFF8E0

count0
0x000097F4
0x1F1EB4DB

count1
0x000099E8
0x1F851B36

count2
0x000097F4
0x1F1EB4DB

count3
0x00009AB0
0x1FAE10F4

count4
0x00009A4C
0x1F999615

count5
0x0000A53C
0x21D70679

count6
0x000097F4
0x1F1EB4DB

count7
0x00009600
0x1EB84E80

count8
0x00013880
0x3FFFF8E0

PASS
FAIL

32meg 1_4 5F Random Data

01010101 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x00012F20
0x3E1473F8

count1
0x00012F20
0x3E1473F8

count2
0x0001336C
0x3EF5BB8D

count3
0x00013BA0
0x40A3CFD8

count4
0x000139AC
0x403D697D

count5
0x00013E5C
0x41332BF1

count6
0x000130B0
0x3E665F74

count7
0x0001368C
0x3F999285

count8
0x00027100
0x7FFFF1C0

count0
0x00012F20
0x3E1473F8

count1
0x00012F20
0x3E1473F8

count2
0x0001336C
0x3EF5BB8D

count3
0x00013BA0
0x40A3CFD8

count4
0x000139AC
0x403D697D

count5
0x00013E5C
0x41332BF1

count6
0x000130B0
0x3E665F74

count7
0x0001368C
0x3F999285

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 6F Random Data

01100110 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x00013628
0x3F8517A6

count1
0x0001336C
0x3EF5BB8D

count2
0x00013DF8
0x411EB112

count3
0x00013A74
0x40665F3B

count4
0x00013AD8
0x407ADA1A

count5
0x00013114
0x3E7ADA53

count6
0x00013498
0x3F332C2A

count7
0x00013F88
0x41709C8E

count8
0x00027100
0x7FFFF1C0

count0
0x0001449C
0x427AD9E1

count1
0x0001336C
0x3EF5BB8D

count2
0x00013CCC
0x40E14075

count3
0x00013BA0
0x40A3CFD8

count4
0x00012F84
0x3E28EED7

count5
0x000140B4
0x41AE0D2B

count6
0x000137B8
0x3FD70322

count7
0x00013308
0x3EE140AE

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 7F Random Data

01110111 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x0001CE1C
0x5EA3CC81

count1
0x0001CD54
0x5E7AD6C3

count2
0x0001D5EC
0x603D65ED

count3
0x0001D524
0x6014702F

count4
0x0001D524
0x6014702F

count5
0x0001D650
0x6051E0CC

count6
0x0001CC8C
0x5E51E105

count7
0x0001D588
0x6028EB0E

count8
0x0003A980
0xBFFFEAA0

count0
0x0001DBC8
0x617098FE

count1
0x0001C8A4
0x5D85144F

count2
0x0001D844
0x60B84727

count3
0x0001DC90
0x61998EBC

count4
0x0001CEE4
0x5ECCC23F

count5
0x0001D9D4
0x610A32A3

count6
0x0001D074
0x5F1EADBB

count7
0x0001D394
0x5FC284B3

count8
0x0003A980
0xBFFFEAA0

PASS
FAIL

32meg 1_4 A6 Random Data

00100010 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x00009EFC
0x208F5889

count1
0x00009E34
0x206662CB

count2
0x0000A280
0x2147AA60

count3
0x00009984
0x1F70A057

count4
0x00009B78
0x1FD706B2

count5
0x000097F4
0x1F1EB4DB

count6
0x00009BDC
0x1FEB8191

count7
0x00009EFC
0x208F5889

count8
0x00013880
0x3FFFF8E0

count0
0x0000ACA8
0x235C2506

count1
0x00009984
0x1F70A057

count2
0x0000A4D8
0x21C28B9A

count3
0x0000A0F0
0x20F5BEE4

count4
0x00009538
0x1E8F58C2

count5
0x00009B78
0x1FD706B2

count6
0x00009FC4
0x20B84E47

count7
0x00009D08
0x2028F22E

count8
0x00013880
0x3FFFF8E0

PASS
FAIL

32meg 1_4 AD Random Data

10001000 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x0000ACA8
0x235C2506

count1
0x00009984
0x1F70A057

count2
0x0000A4D8
0x21C28B9A

count3
0x0000A0F0
0x20F5BEE4

count4
0x00009538
0x1E8F58C2

count5
0x00009B78
0x1FD706B2

count6
0x00009FC4
0x20B84E47

count7
0x00009D08
0x2028F22E

count8
0x00013880
0x3FFFF8E0

count0
0x00009EFC
0x208F5889

count1
0x00009E34
0x206662CB

count2
0x0000A280
0x2147AA60

count3
0x00009984
0x1F70A057

count4
0x00009B78
0x1FD706B2

count5
0x000097F4
0x1F1EB4DB

count6
0x00009BDC
0x1FEB8191

count7
0x00009EFC
0x208F5889

count8
0x00013880
0x3FFFF8E0

PASS
FAIL

32meg 1_4 AF Random Data

10011001 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x00014BA4
0x43EB7D8F

count1
0x000137B8
0x3FD70322

count2
0x00014758
0x430A35FA

count3
0x00013A74
0x40665F3B

count4
0x000130B0
0x3E665F74

count5
0x0001336C
0x3EF5BB8D

count6
0x00013BA0
0x40A3CFD8

count7
0x00013C04
0x40B84AB7

count8
0x00027100
0x7FFFF1C0

count0
0x00014BA4
0x43EB7D8F

count1
0x000137B8
0x3FD70322

count2
0x00014758
0x430A35FA

count3
0x00013A74
0x40665F3B

count4
0x000130B0
0x3E665F74

count5
0x0001336C
0x3EF5BB8D

count6
0x00013BA0
0x40A3CFD8

count7
0x00013C04
0x40B84AB7

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 B7 Random Data

00110011 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x000136F0
0x3FAE0D64

count1
0x0001381C
0x3FEB7E01

count2
0x00013A74
0x40665F3B

count3
0x00013434
0x3F1EB14B

count4
0x000135C4
0x3F709CC7

count5
0x00013D30
0x40F5BB54

count6
0x000133D0
0x3F0A366C

count7
0x000134FC
0x3F47A709

count8
0x00027100
0x7FFFF1C0

count0
0x000143D4
0x4251E423

count1
0x00012EBC
0x3DFFF919

count2
0x00014050
0x4199924C

count3
0x000141E0
0x41EB7DC8

count4
0x00013498
0x3F332C2A

count5
0x00013498
0x3F332C2A

count6
0x00013880
0x3FFFF8E0

count7
0x00013D94
0x410A3633

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 BF Random Data

10111011 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x0001E398
0x630A326A

count1
0x0001D1A0
0x5F5C1E58

count2
0x0001DF4C
0x6228EAD5

count3
0x0001D524
0x6014702F

count4
0x0001CAFC
0x5DFFF589

count5
0x0001D8A8
0x60CCC206

count6
0x0001D394
0x5FC284B3

count7
0x0001D204
0x5F709937

count8
0x0003A980
0xBFFFEAA0

count0
0x0001E2D0
0x62E13CAC

count1
0x0001CCF0
0x5E665BE4

count2
0x0001E2D0
0x62E13CAC

count3
0x0001DB64
0x615C1E1F

count4
0x0001D010
0x5F0A32DC

count5
0x0001CC8C
0x5E51E105

count6
0x0001D45C
0x5FEB7A71

count7
0x0001DC90
0x61998EBC

count8
0x0003A980
0xBFFFEAA0

PASS
FAIL

32meg 1_4 DB Random Data

10011001 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x0001449C
0x427AD9E1

count1
0x0001336C
0x3EF5BB8D

count2
0x00013CCC
0x40E14075

count3
0x00013BA0
0x40A3CFD8

count4
0x00012F84
0x3E28EED7

count5
0x000140B4
0x41AE0D2B

count6
0x000137B8
0x3FD70322

count7
0x00013308
0x3EE140AE

count8
0x00027100
0x7FFFF1C0

count0
0x00013628
0x3F8517A6

count1
0x0001336C
0x3EF5BB8D

count2
0x00013DF8
0x411EB112

count3
0x00013A74
0x40665F3B

count4
0x00013AD8
0x407ADA1A

count5
0x00013114
0x3E7ADA53

count6
0x00013498
0x3F332C2A

count7
0x00013F88
0x41709C8E

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 DE Random Data

11001100 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x000143D4
0x4251E423

count1
0x00012EBC
0x3DFFF919

count2
0x00014050
0x4199924C

count3
0x000141E0
0x41EB7DC8

count4
0x00013498
0x3F332C2A

count5
0x00013498
0x3F332C2A

count6
0x00013880
0x3FFFF8E0

count7
0x00013D94
0x410A3633

count8
0x00027100
0x7FFFF1C0

count0
0x000136F0
0x3FAE0D64

count1
0x0001381C
0x3FEB7E01

count2
0x00013A74
0x40665F3B

count3
0x00013434
0x3F1EB14B

count4
0x000135C4
0x3F709CC7

count5
0x00013D30
0x40F5BB54

count6
0x000133D0
0x3F0A366C

count7
0x000134FC
0x3F47A709

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 DF Random Data

11011101 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x0001DBC8
0x617098FE

count1
0x0001C8A4
0x5D85144F

count2
0x0001D844
0x60B84727

count3
0x0001DC90
0x61998EBC

count4
0x0001CEE4
0x5ECCC23F

count5
0x0001D9D4
0x610A32A3

count6
0x0001D074
0x5F1EADBB

count7
0x0001D394
0x5FC284B3

count8
0x0003A980
0xBFFFEAA0

count0
0x0001CE1C
0x5EA3CC81

count1
0x0001CD54
0x5E7AD6C3

count2
0x0001D5EC
0x603D65ED

count3
0x0001D524
0x6014702F

count4
0x0001D524
0x6014702F

count5
0x0001D650
0x6051E0CC

count6
0x0001CC8C
0x5E51E105

count7
0x0001D588
0x6028EB0E

count8
0x0003A980
0xBFFFEAA0

PASS
FAIL

32meg 1_4 EF Random Data

11101110 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x0001E2D0
0x62E13CAC

count1
0x0001CCF0
0x5E665BE4

count2
0x0001E2D0
0x62E13CAC

count3
0x0001DB64
0x615C1E1F

count4
0x0001D010
0x5F0A32DC

count5
0x0001CC8C
0x5E51E105

count6
0x0001D45C
0x5FEB7A71

count7
0x0001DC90
0x61998EBC

count8
0x0003A980
0xBFFFEAA0

count0
0x0001E398
0x630A326A

count1
0x0001D1A0
0x5F5C1E58

count2
0x0001DF4C
0x6228EAD5

count3
0x0001D524
0x6014702F

count4
0x0001CAFC
0x5DFFF589

count5
0x0001D8A8
0x60CCC206

count6
0x0001D394
0x5FC284B3

count7
0x0001D204
0x5F709937

count8
0x0003A980
0xBFFFEAA0

PASS
FAIL

32meg 1_4 FF Random Data

11111111 Over 4 frames and 53687 frames


4 FRAMES
53687 FRAMES

count0
0x00027AC4
0x81FFF187

count1
0x000266D8
0x7DEB771A

count2
0x00027AC4
0x81FFF187

count3
0x00027614
0x810A2F13

count4
0x00026A5C
0x7EA3C8F1

count5
0x000271C8
0x8028E77E

count6
0x00026C50
0x7F0A2F4C

count7
0x00027290
0x8051DD3C

count8
0x0004E200
0xFFFFE380

count0
0x00027AC4
0x81FFF187

count1
0x000266D8
0x7DEB771A

count2
0x00027AC4
0x81FFF187

count3
0x00027614
0x810A2F13

count4
0x00026A5C
0x7EA3C8F1

count5
0x000271C8
0x8028E77E

count6
0x00026C50
0x7F0A2F4C

count7
0x00027290
0x8051DD3C

count8
0x0004E200
0xFFFFE380

PASS
FAIL

Tests for non zero data in the validity equals zero table section.

Tests so far have been based on table data with all zeros in the lower area corresponding to validity equals zero  These tests fill all the lower section with a non zero table and fill the upper section with zeroes.  Then we perform tests in the normal way.

Run “C:>PCALZ32  \PCALDATA\ TABT005.DAT 32”    for 4 frames.

Check that the results agree with the 4 frames column of the following tables.

Run “C:>PCALZ32 \PCALDATA\TABT005.DAT 32”     for 53687 frames.

Check that the results agree with the 53687 frames column of the following tables.

Results are stored in 32**.RSP where ** refers to the CRM configuration e.g. FF, 53

32meg 1_4 00 Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x0002709C

0x7FEB76E1

count1
0x000275B0
0x80F5B434

count2
0x000267A0
0x7E146CD8

count3
0x00027B8C
0x8228E745

count4
0x00026A5C
0x7EA3C8F1

count5
0x00026D18
0x7F33250A

count6
0x000267A0
0x7E146CD8

count7
0x00027F10
0x82E1391C

count8
0x00000000
0x00000000

count0.  
0x0002709C
0x7FEB76E1

count1.  
0x000275B0
0x80F5B434

count2.  
0x000267A0
0x7E146CD8

count3.  
0x00027B8C
0x8228E745

count4.  
0x00026A5C
0x7EA3C8F1

count5.  
0x00026D18
0x7F33250A

count6.  
0x000267A0
0x7E146CD8

count7.  
0x00027F10
0x82E1391C

count8.  
0x00000000
0x00000000

PASS
FAIL

32meg 1_4 53 Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x0001E3FC
0x631EAD49

count1
0x0001D9D4
0x610A32A3

count2
0x0001C3F4
0x5C8F51DB

count3
0x0001DC2C
0x618513DD

count4
0x0001DE20
0x61EB7A38

count5
0x0001ECF8
0x64F5B752

count6
0x0001C64C
0x5D0A3315

count7
0x0001D394
0x5FC284B3

count8
0x00013880
0x3FFFF8E0

count0
0x0001C584
0x5CE13D57

count1
0x0001DE84
0x61FFF517

count2
0x0001DEE8
0x62146FF6

count3
0x0001C138
0x5BFFF5C2

count4
0x0001D45C
0x5FEB7A71

count5
0x0001C520
0x5CCCC278

count6
0x0001CB60
0x5E147068

count7
0x0001DB00
0x6147A340

count8
0x00013880
0x3FFFF8E0

PASS
FAIL

32meg 1_4 5E Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x0001C3F4
0x5C8F51DB

count1
0x0001DA9C
0x61332861

count2
0x0001D4C0
0x5FFFF550

count3
0x0001DB00
0x6147A340

count4
0x0001CA34
0x5DD6FFCB

count5
0x0001D970
0x60F5B7C4

count6
0x0001CA98
0x5DEB7AAA

count7
0x0001DC2C
0x618513DD

count8
0x00013880
0x3FFFF8E0

count0
0x0001E014
0x6251E093

count1
0x0001DC2C
0x618513DD

count2
0x0001E460
0x63332828

count3
0x0001C714
0x5D3328D3

count4
0x0001CC8C
0x5E51E105

count5
0x0001CBC4
0x5E28EB47

count6
0x0001CA34
0x5DD6FFCB

count7
0x0001C778
0x5D47A3B2

count8
0x00013880
0x3FFFF8E0

PASS
FAIL

2meg 1_4 5F Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x00012D90
0x3DC2887C

count1
0x00013B3C
0x408F54F9

count2
0x0001381C
0x3FEB7E01

count3
0x0001417C
0x41D702E9

count4
0x000131DC
0x3EA3D011

count5
0x00013EC0
0x4147A6D0

count6
0x00013308
0x3EE140AE

count7
0x00013628
0x3F8517A6

count8
0x00027100
0x7FFFF1C0

count0
0x00013CCC
0x40E14075

count1
0x00013FEC
0x4185176D

count2
0x000143D4
0x4251E423

count3
0x00012EBC
0x3DFFF919

count4
0x00013BA0
0x40A3CFD8

count5
0x00012D90
0x3DC2887C

count6
0x00012A0C
0x3D0A36A5

count7
0x00013240
0x3EB84AF0

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 6F Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x00012B38
0x3D47A742

count1
0x00013FEC
0x4185176D

count2
0x00013F88
0x41709C8E

count3
0x00013A10
0x4051E45C

count4
0x00013308
0x3EE140AE

count5
0x0001368C
0x3F999285

count6
0x00013D94
0x410A3633

count7
0x00013628
0x3F8517A6

count8
0x00027100
0x7FFFF1C0

count0
0x00014884
0x4347A697

count1
0x00014564
0x42A3CF9F

count2
0x00013948
0x4028EE9E

count3
0x00013E5C
0x41332BF1

count4
0x00013628
0x3F8517A6

count5
0x000146F4
0x42F5BB1B

count6
0x000130B0
0x3E665F74

count7
0x000130B0
0x3E665F74

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 7F Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file TABZ001.DAT and TABT000.DAT


4 FRAMES
53687 FRAMES

count0
0x00009150
0x1DC28C0C

count1
0x00009D6C
0x203D6D0D

count2
0x00009FC4
0x20B84E47

count3
0x00009EFC
0x208F5889

count4
0x000091B4
0x1DD706EB

count5
0x00009C40
0x1FFFFC70

count6
0x0000A154
0x210A39C3

count7
0x00009A4C
0x1F999615

count8
0x0003A980
0xBFFFEAA0

count0
0x0000A348
0x2170A01E

count1
0x0000A280
0x2147AA60

count2
0x0000A280
0x2147AA60

count3
0x0000A028
0x20CCC926

count4
0x00009BDC
0x1FEB8191

count5
0x000099E8
0x1F851B36

count6
0x000091B4
0x1DD706EB

count7
0x000097F4
0x1F1EB4DB

count8
0x0003A980
0xBFFFEAA0

PASS
FAIL

32meg 1_4 A6 Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file TABZ001.DAT and TABT000.DAT


4 FRAMES
53687 FRAMES

count0
0x0001D6B4
0x60665BAB

count1
0x0001D588
0x6028EB0E

count2
0x0001E140
0x628F5130

count3
0x0001CCF0
0x5E665BE4

count4
0x0001C138
0x5BFFF5C2

count5
0x0001CDB8
0x5E8F51A2

count6
0x0001DC2C
0x618513DD

count7
0x0001D010
0x5F0A32DC

count8
0x00013880
0x3FFFF8E0

count0
0x0001D4C0
0x5FFFF550

count1
0x0001DF4C
0x6228EAD5

count2
0x0001CA98
0x5DEB7AAA

count3
0x0001DE84
0x61FFF517

count4
0x0001DB64
0x615C1E1F

count5
0x0001D9D4
0x610A32A3

count6
0x0001C0D4
0x5BEB7AE3

count7
0x0001DC90
0x61998EBC

count8
0x00013880
0x3FFFF8E0

PASS
FAIL

32meg 1_4 AD Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file TABZ001.DAT and TABT000.DAT


4 FRAMES
53687 FRAMES

count0
0x0001E078
0x62665B72

count1
0x0001E140
0x628F5130

count2
0x0001E2D0
0x62E13CAC

count3
0x0001D394
0x5FC284B3

count4
0x0001CE1C
0x5EA3CC81

count5
0x0001D268
0x5F851416

count6
0x0001CE1C
0x5EA3CC81

count7
0x0001C908
0x5D998F2E

count8
0x00013880
0x3FFFF8E0

count0
0x0001CCF0
0x5E665BE4

count1
0x0001DFB0
0x623D65B4

count2
0x0001D330
0x5FAE09D4

count3
0x0001D6B4
0x60665BAB

count4
0x0001C458
0x5CA3CCBA

count5
0x0001E3FC
0x631EAD49

count6
0x0001D7E0
0x60A3CC48

count7
0x0001D90C
0x60E13CE5

count8
0x00013880
0x3FFFF8E0

PASS
FAIL

32meg 1_4 AF Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file TABZ001.DAT and TABT000.DAT


4 FRAMES
53687 FRAMES

count0
0x00013D30
0x40F5BB54

count1
0x00013EC0
0x4147A6D0

count2
0x00014050
0x4199924C

count3
0x0001336C
0x3EF5BB8D

count4
0x00013240
0x3EB84AF0

count5
0x00013880
0x3FFFF8E0

count6
0x00013C68
0x40CCC596

count7
0x00013114
0x3E7ADA53

count8
0x00027100
0x7FFFF1C0

count0
0x00013BA0
0x40A3CFD8

count1
0x00014244
0x41FFF8A7

count2
0x0001336C
0x3EF5BB8D

count3
0x000137B8
0x3FD70322

count4
0x000132A4
0x3ECCC5CF

count5
0x000147BC
0x431EB0D9

count6
0x0001368C
0x3F999285

count7
0x00013EC0
0x4147A6D0

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 B7 Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x00013CCC
0x40E14075

count1
0x000139AC
0x403D697D

count2
0x000141E0
0x41EB7DC8

count3
0x000126EC
0x3C665FAD

count4
0x000130B0
0x3E665F74

count5
0x000131DC
0x3EA3D011

count6
0x00013880
0x3FFFF8E0

count7
0x00012F84
0x3E28EED7

count8
0x00027100
0x7FFFF1C0

count0
0x000132A4
0x3ECCC5CF

count1
0x00013D30
0x40F5BB54

count2
0x000134FC
0x3F47A709

count3
0x00013C04
0x40B84AB7

count4
0x00013880
0x3FFFF8E0

count5
0x00013D30
0x40F5BB54

count6
0x00012944
0x3CE140E7

count7
0x000141E0
0x41EB7DC8

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 BF Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x0000A348
0x2170A01E

count1
0x00009C40
0x1FFFFC70

count2
0x0000A08C
0x20E14405

count3
0x00009858
0x1F332FBA

count4
0x000090EC
0x1DAE112D

count5
0x00009E34
0x206662CB

count6
0x0000A028
0x20CCC926

count7
0x00009538
0x1E8F58C2

count8
0x0003A980
0xBFFFEAA0

count0
0x00009664
0x1ECCC95F

count1
0x00009F60
0x20A3D368

count2
0x00009CA4
0x2014774F

count3
0x00009984
0x1F70A057

count4
0x00009858
0x1F332FBA

count5
0x00009AB0
0x1FAE10F4

count6
0x00009790
0x1F0A39FC

count7
0x0000A604
0x21FFFC37

count8
0x0003A980
0xBFFFEAA0

PASS
FAIL

32meg 1_4 DB Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x0001417C
0x41D702E9

count1
0x000140B4
0x41AE0D2B

count2
0x00012F20
0x3E1473F8

count3
0x000140B4
0x41AE0D2B

count4
0x00013A74
0x40665F3B

count5
0x00014F8C
0x44B84A45

count6
0x000130B0
0x3E665F74

count7
0x00013498
0x3F332C2A

count8
0x00027100
0x7FFFF1C0

count0
0x0001336C
0x3EF5BB8D

count1
0x00013FEC
0x4185176D

count2
0x00014118
0x41C2880A

count3
0x000129A8
0x3CF5BBC6

count4
0x00014118
0x41C2880A

count5
0x00012DF4
0x3DD7035B

count6
0x00013498
0x3F332C2A

count7
0x00013628
0x3F8517A6

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 DE Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x000132A4
0x3ECCC5CF

count1
0x00013D30
0x40F5BB54

count2
0x000134FC
0x3F47A709

count3
0x00013C04
0x40B84AB7

count4
0x00013880
0x3FFFF8E0

count5
0x00013D30
0x40F5BB54

count6
0x00012944
0x3CE140E7

count7
0x000141E0
0x41EB7DC8

count8
0x00027100
0x7FFFF1C0

count0
0x00013CCC
0x40E14075

count1
0x000139AC
0x403D697D

count2
0x000141E0
0x41EB7DC8

count3
0x000126EC
0x3C665FAD

count4
0x000130B0
0x3E665F74

count5
0x000131DC
0x3EA3D011

count6
0x00013880
0x3FFFF8E0

count7
0x00012F84
0x3E28EED7

count8
0x00027100
0x7FFFF1C0

PASS
FAIL

32meg 1_4 DF Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x00009C40
0x1FFFFC70

count1
0x00009DD0
0x2051E7EC

count2
0x00009858
0x1F332FBA

count3
0x0000A280
0x2147AA60

count4
0x0000A028
0x20CCC926

count5
0x0000A280
0x2147AA60

count6
0x000091B4
0x1DD706EB

count7
0x00009BDC
0x1FEB8191

count8
0x0003A980
0xBFFFEAA0

count0
0x00009984
0x1F70A057

count1
0x00009D6C
0x203D6D0D

count2
0x0000A154
0x210A39C3

count3
0x00008E94
0x1D332FF3

count4
0x00009FC4
0x20B84E47

count5
0x000093A8
0x1E3D6D46

count6
0x00009858
0x1F332FBA

count7
0x00009A4C
0x1F999615

count8
0x0003A980
0xBFFFEAA0

PASS
FAIL

32meg 1_4 EF Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x000099E8
0x1F851B36

count1
0x0000A280
0x2147AA60

count2
0x00009FC4
0x20B84E47

count3
0x00009B14
0x1FC28BD3

count4
0x0000A154
0x210A39C3

count5
0x00009A4C
0x1F999615

count6
0x00009C40
0x1FFFFC70

count7
0x00009BDC
0x1FEB8191

count8
0x0003A980
0xBFFFEAA0

count0
0x0000A53C
0x21D70679

count1
0x0000A2E4
0x215C253F

count2
0x000096C8
0x1EE1443E

count3
0x00009E34
0x206662CB

count4
0x00009A4C
0x1F999615

count5
0x0000AD0C
0x23709FE5

count6
0x00009EFC
0x208F5889

count7
0x000098BC
0x1F47AA99

count8
0x0003A980
0xBFFFEAA0

PASS
FAIL

32meg 1_4 FF Non Zero V=0 Table Data

Over 4 frames and 53687 frames Using zerodata file RANDZ.DAT and TABT005.DAT


4 FRAMES
53687 FRAMES

count0
0x00000000
0x00000000

count1
0x00000000
0x00000000

count2
0x00000000
0x00000000

count3
0x00000000
0x00000000

count4
0x00000000
0x00000000

count5
0x00000000
0x00000000

count6
0x00000000
0x00000000

count7
0x00000000
0x00000000

count8
0x0004E200
0xFFFFE380

count0
0x00000000
0x00000000

count1
0x00000000
0x00000000

count2
0x00000000
0x00000000

count3
0x00000000
0x00000000

count4
0x00000000
0x00000000

count5
0x00000000
0x00000000

count6
0x00000000
0x00000000

count7
0x00000000
0x00000000

count8
0x0004E200
0xFFFFE380

PASS
FAIL

5
Notes For Test Method. 

The PCM hardware tests are currently performed using the following method.

A Station Unit rack is populated with 1 SUCC, 2 DIM, 3 TRM,1 CRM ,1 PCM, 1 DCM, 2 DMM, 1 SUIM.  The SUCC code is downloaded from the server in the normal way.  Neither the SUCC code or PCM  micro code have been modified for the proper operational use.  They have only been modified to run with the new Xilinx configuration.  The testing is performed mainly at the fastest data rate 32/36MHz.

The C3 is implemented using a PC, a dedicated batch file pcaltest.bat uses SUTEST as in other tests.  Pcaltest is invoked with two parameters:-

“pcaltest pcaltabtable crmtabdir”

The parameter pcaltabable is the full path used to call up the file to load the PCM SRAM.   Initially pcaltabf.dat is used which loads all ones in the SRAM for S=M=V=1 and zeros every where else.  The parameter crmtabdir is used as part of a path name to collect the CRM configuration files.

The actual data flow from the CRM to the PCM is gated by the signal Channel Frame (CF).  This signal has a nominal duty cycle of 1 off to 8 on when the channel data has been reconstituted 1:1.  This is due to the clocking arrangements in the CRM and the editing out of the validity bit from the head of a data byte from the TRM.  The validity bit is then replicated for each of the data bits in the byte.

CF 

  0111111110111111110111111110111111110111111110111111110...

The main test CRM configurations are based on a 2 bit 4:1 multiplex.

When we use the 4:1 mux the CF signal looks as below.

CF 

  000011111111111111111111111111111111000011111111...

DATA

  012301230123012301230123012301230123012301230123...

I have also included the nominal data track source 0,1,2 or 3 for the data bits.

The CRM when configured in this way can stimulate the PCM with a selection of wave forms.  By setting the crossbar switch such that the inputs 0,1,2 and 3 are fixed at logic either logic 1 or 0.

Keith has provided CRM Crossbar configurations (see the later section CRM Configurations)which give specific wave forms.  In the CRM when configured 2 bit 4:1 multiplex the validity bit is generated as the logical AND of the S and M bits so we can generate the following wave forms.

Taking the following example files, the validity bit stream which can be counted is :-

S 10101010

AF

M 11111111

V 10101010

CF

  000011111111111111111111111111111111000011111111...

VALIDITY

  000010101010101010101010101010101010000010101010...

S 01010101

5F

M 11111111

V 01010101

CF

  000011111111111111111111111111111111000011111111...

VALIDITY

  000001010101010101010101010101010101000001010101...

S 01010101

53

M 00110011

V 00010001

CF

  000011111111111111111111111111111111000011111111...

VALIDITY

  000000010001000100010001000100010001000000010001...

S 10101010

A8

M 10001000

V 10001000

CF

  000011111111111111111111111111111111000011111111...

VALIDITY

  000010001000100010001000100010001000000010001000...

Bearing in mind the accumulator hardware only counts when the validity bit is true and that the channel frame effectively places discontinuities in all SMV data, these wave forms give quite stringent tests for the correct timing of the data to be counted from the SRAM.  The A8 data tests the timing of the first data bit in a set.

I have generated some test software which simulates the action of the accumulators, it gives the expected counts for given input wave forms and SRAM table data.  There are limitations to the parameter space tested by this method, but it does, we feel, cover the known operational requirement.

By setting the SRAM table data to all zeros except in specific places we can predict what counts we should get.  e.g. for a single bit set in the SRAM we would expect to see a count of 25.  This is because the total number of bits in a frame is 2500 * 8 * 4  and the modulo 3200 counter must loop 25 times.  The stimulus data repeats effectively every four bits, so by placing the SRAM ones data at the first count of the modulo 3200 address and selecting the AF stimulus case above we would expect to count 25.  For the 5F stimulus case zero would be expected.

During testing we are currently using a RAM table with content 0x01,0x02,0x04,0x08,0x10,0x20,0x40,0x80, followed by all zeros for the S=M=V condition.

This gives registration to the single clock level.  We can use the logic analyser to verify all observable wave forms.

Due to the way in which the CRM actually implements the 4:1 mux 2 bit data mode the channel data does not appear the same on all channels.  Only the even numbered tracks are normally used. the odd channels are created from the same base tracks but in a different multiplex order.

For example channel 0 is built from following TRM tracks

SIGN 0,1,2,3

MAG 4,5,6,7

Channel 1 

SIGN 6,7,4,5

MAG 2,3,0,1

In effect this means that all odd channel counts will be based on a different input wave form.  Giving two test cases per test.

6
PCAL Table Contents. 

The SRAM table content defined in TABT000.DAT gives a single 1 bit in each of the first 8 locations in memory for SIGN,MAGNITUDE and VALIDITY equal to one.

TABT000.DAT


This file has the following bytes at the location shown:-


9649 0X01


9650 0X02


9651 0X04


9652 0X08


9653 0X10


9654 0X20


9655 0X40


9656 0X80


All other data bytes are 0x00.  This puts the data at the


first eight of 3200 locations of RAM for SIGN,MAGNITUDE,


VALIDITY equal to one.

TABT001.DAT


This file has the following bytes at the location shown:-


10445 0X01


10446 0X02


10447 0X04


10448 0X08


10449 0X10


10450 0X20


10451 0X40


10452 0X80


All other data bytes are 0x00.  This puts the data to 


straddle a quarter way through the 3200 locations of RAM


for SIGN,MAGNITUDE,VALIDITY equal to one.

TABT002.DAT


This file has the following bytes at the location shown:-


11245 0x01


11246 0x02


11247 0X04


11248 0X08


11249 0X10


11250 0X20


11251 0X40


11252 0X80


All other data bytes are 0x00.  This puts the data to 


straddle half way through the 3200 locations of RAM


for SIGN,MAGNITUDE,VALIDITY equal to one.

TABT003.DAT


This file has the following bytes at the location shown:-


9649 0XFE


9650 0XFD


9651 0XFB


9652 0XF7


9653 0XEF


9654 0XDF


9655 0XBF


9656 0X7F


All other data bytes are 0xFF.  This puts the data at the


first eight of 3200 locations of RAM for SIGN,MAGNITUDE,


VALIDITY equal to one.

TABT004.DAT


All data bytes are 0xFF.

TABT005.DAT


All data bytes are 0x00.

7
CRM Output Patterns For Testing The PCM. 

Pattern 00

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
0
0
0
0
00000000
00000000

Magnitude
0
0
0
0
00000000
00000000

Validity
-
-
-
-
00000000
00000000

Pattern 53

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
0
1
0
1
01010101
11001100

Magnitude
0
0
1
1
00110011
01010101

Validity
-
-
-
-
00010001
01000100

Pattern A6

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
1
0
1
0
10101010
10011001

Magnitude
0
1
1
0
01100110
10101010

Validity
-
-
-
-
00100010
10001000

Pattern B7

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
1
0
1
1
10111011
11011101

Magnitude
0
1
1
1
01110111
11101110

Validity
-
-
-
-
00110011
11001100

Pattern 5E

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
0
1
0
1
01010101
10111011

Magnitude
1
1
1
0
11101110
01010101

Validity
-
-
-
-
01000100
00010001

Pattern 5F

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
0
1
0
1
01010101
11111111

Magnitude
1
1
1
1
11111111
01010101

Validity
-
-
-
-
01010101
01010101

Pattern 6F

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
0
1
1
0
01100110
11111111

Magnitude
1
1
1
1
11111111
10011001

Validity
-
-
-
-
01100110
10011001

Pattern 7F

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
0
1
1
1
01110111
11111111

Magnitude
1
1
1
1
11111111
11011101

Validity
-
-
-
-
01110111
11011101

Pattern AD

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
1
0
1
0
10101010
01110111

Magnitude
1
1
0
1
11011101
10101010

Validity
-
-
-
-
10001000
00100010

Pattern DB

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
1
1
0
1
11011101
11101110

Magnitude
1
0
1
1
10111011
01110111

Validity
-
-
-
-
10011001
01100110

Pattern AF

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
1
0
1
0
10101010
11111111

Magnitude
1
1
1
1
11111111
10101010

Validity
-
-
-
-
10101010
10101010

Pattern BF

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
1
0
1
1
10111011
11111111

Magnitude
1
1
1
1
11111111
11101110

Validity
-
-
-
-
10111011
11101110

Pattern DE

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
1
1
0
1
11011101
10111011

Magnitude
1
1
1
0
11101110
01110111

Validity
-
-
-
-
11001100
00110011

Pattern DF

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
1
1
0
1
11011101
11111111

Magnitude
1
1
1
1
11111111
01110111

Validity
-
-
-
-
11011101
01110111

Pattern EF

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
1
1
1
0
11101110
11111111

Magnitude
1
1
1
1
11111111
10111011

Validity
-
-
-
-
11101110
10111011

Pattern FF

Track 0
Track 1
Track 2
Track 3
Even Channel Pattern
Odd Channel Pattern

Sign
1
1
1
1
11111111
11111111

Magnitude
1
1
1
1
11111111
11111111

Validity
-
-
-
-
11111111
11111111

8
PCMSIM Program 

// PCMSIM

// started 970721 pah. This issue  19980128 cleaned up.

//

// Program to simulate PCM operation for a given table and input for PCM

//

// Inputs are :- see usage!

#include <STDIO.H>;

#include <PROCESS.H>;

extern int errno;

int  SMVread( FILE *datfile , int * SMV  );

int  BuildTab(FILE *tabfile , char * ramtab, int LinesToTrash);

int  BuildZeroTab(FILE *tabfile , char * ramtab, int LinesToTrash);

int  CalcSample( long * accums , long sample );

int  LoadTabBytes( char tab[] ,char Databyte );

int  LoadZeroTabBytes( char tab[] ,char Databyte,int BASE );

void usage(void);

char ramtab[32768];     // Ram Table

int SMV[8];             // array of pcal data as addresses to be used.

int main(int argc, char *argv[])

{

int input,output,defaultoutput,InputDataOK,testid,nfields ;

int LinesToTrash,lines;

long accums[9],sample,SamplesToDo;

int SMVgood,i;

FILE *tabfile,*datfile,*zerodat,*results;

char inputline[256];

char *fgetsretval;

  if(argc != 6)

    {

    usage();

    exit(1);

    }

  if ((tabfile = fopen(argv[1], "r"))

     == NULL)

     {

     fprintf(stdout, "Cannot open %s.\n",argv[1]);

     exit(1);

     }

  nfields = sscanf(argv[2],"%d",&LinesToTrash);

  if(nfields == 0 ) fprintf(stdout, "fail for nfields\n");

  fprintf(stdout, "LinesToTrash %d.\n",LinesToTrash);

  nfields = sscanf(argv[5],"%ld",&SamplesToDo);

  if(nfields == 0 ) fprintf(stdout, "fail for SamplesToDo nfields\n");

  SamplesToDo;

  fprintf(stdout, "Table file  %s over %ld samples.\n",argv[1],SamplesToDo);

  BuildTab( tabfile , &ramtab[0],LinesToTrash);

  fclose(tabfile);

  if ((datfile = fopen(argv[3], "r"))

     == NULL)

     {

     fprintf(stdout, "Cannot open %s.\n",argv[3]);

     exit(1);

     }

  else

     {

     SMVgood = SMVread( datfile , &SMV[0] );

     }

  fclose(datfile);

  if ((zerodata = fopen(argv[4], "r"))

     == NULL)

     {

     fprintf(stdout, "No zero dat file using zero default\n");

     }

  else

     {

     fprintf(stdout, "Using zerodata file %s\n",argv[4]);

     BuildZeroTab( zerodata , &ramtab[0],LinesToTrash);

     }

  for(i=0;i<9;i++)

    {

    accums[i] = 0 ;

    }

  for(sample = 0; sample < SamplesToDo ; sample++)

    {

    CalcSample(  &accums[0] , sample );

    }

long double ldtemp;

unsigned long ldint ;

  for(i=0;i<9;i++)

    {

    ldtemp = (long double) accums[i];

    ldtemp = ldtemp*(long double)((long double)0.25 *(long double)53687.0);

    ldint  = ldtemp;

    fprintf(stdout, "Accum %d count %ld.  \t0x%08lX\t0x%08lX\n",i,accums[i],accums[i],ldint);

    }

  return SMVgood ;

}

// Read SMV from data file to construct wave form

// Expected form of input file is

/*

S 01010101

M 00110011

V 00010001

*/

// this will produce a return value of

// VMS

// 000

// 001

// 010

// 111

// 000

// 001

// 010

// 111

int SMVread( FILE *datfile, int *SMVptr  )

{

int SMV[8],S,M,V;

int nfields,bitval,working,i;

char ipline[100];

char Typechar[2],Bits[10];

char *fgetsretval;

     S = M = V = 1;

     working = 1 ;

     for(i=0;i<8;i++)

       {

       SMV[i] = 0;

       }

     while( (working) && (S || M || V ) )

       {

       fgetsretval = fgets(ipline, sizeof(ipline) , datfile);

       if ( fgetsretval != NULL )

          {

          nfields = sscanf(ipline,"%s %s",Typechar,Bits);

          if(nfields == 2)

            {

            switch (Typechar[0])

              {

              case 'S':

              case 's':

                bitval = 1;

                S=0;

                fprintf(stdout, "%s",ipline);

                break;

              case 'M':

              case 'm':

                bitval = 2;

                M=0;

                fprintf(stdout, "%s",ipline);

                break;

              case 'V':

              case 'v':

                bitval = 4;

                V=0;

                fprintf(stdout, "%s",ipline);

                break;

              default:

                bitval = 0;

                break;

              }

            for(i=0;i<8;i++)

              {

              if(Bits[i] == '1')

                {

                SMV[i] += bitval;

                }

              }

            }

          else

            {

            working = 0;

            }

          }

       else

          {

          working = 0;

          }

       }

     for( i=0; i<8; i++) *SMVptr++ = SMV[i];

     return 0;

}

long ramtabindex;

int   LoadTabBytes( char tab[] ,char Databyte )

{

int flag;

     flag = 0;

     tab[ramtabindex++] = Databyte ;

     if ((ramtabindex >= 16384 + 3200 ) && (ramtabindex < 20480 )) ramtabindex = 16384 + 4096;

     if ((ramtabindex >= 20480 + 3200 ) && (ramtabindex < 24576 )) ramtabindex = 20480 + 4096;

     if ((ramtabindex >= 24576 + 3200 ) && (ramtabindex < 28672 )) ramtabindex = 24576 + 4096;

     if ((ramtabindex >= 28672 + 3200 ) && (ramtabindex < 32768 )) ramtabindex = 28672 + 4096;

     return flag;

}

// Build the Ram table with input from the given table file.

//

int BuildTab(FILE *tabfile , char * ramtab, int LinesToTrash )

{

char text1[100];

int i,InputDataOK,lines, nfields, Dataword,Databyte, Bytes;

char *tabptr, *fgetsretval;

  tabptr = ramtab;

  //preload all table with zeros

  for (i=0;i< 32767 ; i++) *tabptr++ = 0;

  *tabptr++ = 0;

  ramtabindex = 16384;

  InputDataOK = 1 ;

  lines = 0;

  Bytes = 0;

  // Trash all lines down to first real data

  while((InputDataOK )&&(lines< LinesToTrash))

    {

    fgetsretval = fgets(text1, sizeof(text1) , tabfile);

    if ( fgetsretval == NULL )

      {

      InputDataOK = 0 ;

      }

    else

      {

      lines++;

      }

    }

  while(InputDataOK )

    {

    fgetsretval = fgets(text1, sizeof(text1) , tabfile);

    if ( fgetsretval == NULL )

      {

      InputDataOK = 0 ;

      }

    if ( InputDataOK )

      {

      if(text1[0] != '#')

        {

        nfields = sscanf(text1,"%x",&Dataword);

        nfields = sscanf(text1,"%x",&Databyte);

        if(nfields == 1)

          {

          LoadTabBytes( ramtab, Databyte );

          Bytes++;

          }

        }

      }

    }

  fprintf(stdout, "Total locations filled %d \n",Bytes);

  return 0;

}

int   LoadZeroTabBytes( char tab[] ,char Databyte , int BASE)

{

int flag;

     flag = 0;

     tab[ramtabindex++] = Databyte ;

     if ((ramtabindex >= BASE + 3200 ) && (ramtabindex < BASE + 4096 )) ramtabindex = BASE + 4096;

     if ((ramtabindex >= BASE + 4096  + 3200 ) && (ramtabindex < BASE +  8192 )) ramtabindex = BASE +  8192;

     if ((ramtabindex >= BASE + 8192  + 3200 ) && (ramtabindex < BASE + 12288 )) ramtabindex = BASE + 12288;

     if ((ramtabindex >= BASE + 12288 + 3200 ) && (ramtabindex < BASE + 16384 )) ramtabindex = BASE + 16384;

     return flag;

}

// Build the Ram table with input from the given table file.

//

int BuildZeroTab(FILE *tabfile , char * ramtab, int LinesToTrash )

{

char text1[100];

int i,InputDataOK,lines, nfields, Dataword,Databyte, Bytes;

char *fgetsretval;

  //preload all table with zeros

  ramtabindex = 0;

  InputDataOK = 1 ;

  lines = 0;

  Bytes = 0;

  // Trash all lines down to first real data

  while((InputDataOK )&&(lines< LinesToTrash))

    {

    fgetsretval = fgets(text1, sizeof(text1) , tabfile);

    if ( fgetsretval == NULL )

      {

      InputDataOK = 0 ;

      }

    else

      {

      lines++;

      }

    }

  while(InputDataOK )

    {

    fgetsretval = fgets(text1, sizeof(text1) , tabfile);

    if ( fgetsretval == NULL )

      {

      InputDataOK = 0 ;

      }

    if ( InputDataOK )

      {

      if(text1[0] != '#')

        {

        nfields = sscanf(text1,"%x",&Dataword);

        nfields = sscanf(text1,"%x",&Databyte);

        if(nfields == 1)

          {

          LoadZeroTabBytes( ramtab, Databyte, 0 );

          Bytes++;

          }

        }

      }

    }

  fprintf(stdout, "Total locations filled %d \n",Bytes);

  return 0;

}

// look up in the table rams the data to count

int CalcSample( long * accums , long sample )

{

char sampledata;

long address;

int SMVindex;

   // Calculate the address which would be used for the PCal table.

   address = sample%3200;

   SMVindex = sample%8;

   address |= SMV[SMVindex]<<12;

   // Get the content for that location.

   sampledata = ramtab[address];

   // do the accumualtion.

   if(sampledata & 0x01) accums[0]++;

   if(sampledata & 0x02) accums[1]++;

   if(sampledata & 0x04) accums[2]++;

   if(sampledata & 0x08) accums[3]++;

   if(sampledata & 0x10) accums[4]++;

   if(sampledata & 0x20) accums[5]++;

   if(sampledata & 0x40) accums[6]++;

   if(sampledata & 0x80) accums[7]++;

   // Count the validity

   if(SMV[SMVindex] & 0x04) accums[8]++;

return SMVindex;

}

void usage(void)

{

    fprintf(stdout, "Phase Cal simulator input arguments\n");

    fprintf(stdout, "RamTablefile 48 SMVDatafile V=0RamTablefile SamplesCount\n");

    fprintf(stdout, "N.B. 48 is the number of lines to trash before first \n");

    fprintf(stdout, "Data in the ram table file. \n");

    fprintf(stdout, "V=0RamTablefile Defines a file for validity zero if you\n");

    fprintf(stdout, "require non zero table data for the validity = zero case.\n");

    fprintf(stdout, "There must be an argument. Specify a non existant file\n");

    fprintf(stdout, "if you required the default table data = 0 for v=0.\n");

    fprintf(stdout, "\n");

    fprintf(stdout, "For a single Frame 1:1 there are 6.25 * 3200 samples\n");

    fprintf(stdout, "This program assumes mux 4:1 so there are 4 * 6.25 * 3200 samples per Channel frame\n");

    fprintf(stdout, "The SamplesCount should be 800000 for above\n");

    fprintf(stdout, "The SamplesCount should be 3200000 for 4 frames...\n");

    fprintf(stdout, "The Set of numbers on the RHS are for 53687 frames\n");

    fprintf(stdout, "assuming the sample count is set for 4 frames.\n");

}
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