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SECTION I 

INTRODUCTION 

f 

Tins report describes the addition and integration of two Bit Error Rate Counter 

(BERC) units into the K-Band Terminal Simulator portion of the AFAL Communication 

Systems Evaluation Laboratory (CSEL),   These two units will provide a capability for 

two classes of signals.   The first, International Data Sciences Corporation Model 1210A, 

is represented by a single channel, low speed (75 to 9000 bps), asynchronous or 

synchronous data.   The second, International Data Sciences Corporation Model 3000, 

is a high speed (to 10 Mbps) synchronous data unit, usually generated by time domain 

multiplexing equipment for wideband communications systems.    These units have been 

modified to allow automatic computer control of all of their functions.   In addition, 

they can be operated locally on a standalone basis or remotely under control of the 

CSEL software. 

The software involves additions and modifications to the CSEL software package 

on three levels.   On the lowest level, closest to the hardware interfaces, are software 

drivers.   These provide a vehicle by which other software can communicate with the 

BERCs.   Higher up the software hierarchy are procedures.    The CSEL software con- 

sists of structures such that each type of device has a procedure or a set of procedures 

that control the flow of information to and from that device.   The highest level of soft- 

ware is the System.   Here, additional user's parameters are incorporated into the 

system structure to allow the operator to form bit error rate tests within the static 

mode of operation. 

1 -. ■ - - ■■ - -■■■ 
 ■—     
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SECTION II 

OPERATIONS 

1.   GENERAL 

Figure 1 shows the physical arrangement of the BERCs, patch panel, and 

monitor panel.   The patch panel (Figure 2) enables the user to connect the BERCs 

to the system under test from either the front of the rack or via the I/O panel at the 

rear.    Figure 1 shows the BERCs connected to the rear I/O panel via the patch 

panel.   Figure 3 shows the routing of the data and timing cabling in the cabinet. 

The monitor panel (Figure 4) is divided into two independent sections; one for the 

121()A and one for the 3000.   Each section contains a switch for selection of either the 

REMOTE (BERC controlled by CSEL software) or MANUAL (BERC operated locally, 

independent of the CSEL).   Each section also contains indicator lamps which give a 

visual display of the following parameters. 

1. FUROR COUNT denotes the number of errors which have occurred in 

a selected test sequence.   This count is displayed in binary (bit 0 is the 

LSB) and reflects the state of the error counter in the interface logic. 

2. COUNT OVERFLOW indicates that the error counter in the interface 

logic has overflowed at least once (see Figure 4).   This indicator has 

no relation to the one on the respective BERC because the error counters 

in each BERC overflow after a count of 999 whereas those in each interface 

overflow after a count of 4095. 

3. IN SYNC, when lit, indicates that the receiver is locked to the incoming 

data. 

4. SYNC RECOVERED, when lit, indicates that the receiver has lost sync 

and recovered it at least once. 

5. READY, when lit, indicates that the BERC has finished a test.   When the 

BERC is operating in the remote mode, READY indicates that the BERC 

is ready to accept new instructions from the CSEL system. 

^CHDXm M, eu^m ntm 
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2. MANUAL MODE 

To operate cither BERC in tlv- manual mode, place the associated REMOTE/ 

MANUAL switch in the MANUAL position (Figure 4).    With the switch in this posi- 

tion, the BERC Is operable from its front panel controls and will Ignore inputs from 

the USE I. computer.   Eor operating instructions of either BERC in the manual mode, 

reference should be made to the appropriate manufacturer's instruction manual. 

3. REMOTE MODE 

To operate either BERC in the remote mode, place the associated REMOTE/ 

MANUAL switch in the REMOTE position (Figure 4).   With the switch in this posi- 

tion, the BERC is operable only from the CSEL computer.   The only front panel con- 

trol which is operative in the remote mode is the TEST/OPERATE twitch on the front 

panel of the 121ÜA.   This switch is functional in both the manual and remote modes. 

(See the 1210A instruction manual for the function of this switch.)   Section IV describes 

the remote mode of operation in detail. 
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SECTION III 

INTERFACE DESCRIPTION 

i 

1. GENERAL 

A block diagram of the interface system for either the Model 1210A or :{()()() is 

shown in Figure 8.   Although the block diagram is the same for both models, there 

arc some differences in the individual interfaces.    The principal difference is thai the 

Model 3000 requires fewer data generator control signals, so the interface controlling 

this model is somewhat simpler. 

As shown in the figure, all signals that control the BERC data formats and rales 

are interfaced to the PDP-11 computer through the ÜDC-11.   The data generator con- 

ti'ol interface retransmits these control signals to input registers in the UDC-11 for 

verification.   All signals that control the measurement functions and all measurement 

status signals and data are interfaced to the PDP-11 computer through a DR11-A 

general purpose interface. 

Certain BERC programming control signals from the UDC-ll and DR11-A con- 

trol registers are encoded within functionally consistent groupings of bits and then de- 

coded externally within the BERC controller.   These decoded bit groupings are used 

to drive the control logic in the modified BERC.    Delay for the response time of the 

interfacing logic and BERC is provided by the software (where the signals come through 

the ÜDC-11) and by the interface hardware (where the signals come through the DR11-A 

command register). 

2. UDC 11 INTERFACE FUNCTIONS 

As previously mentioned, the signals which conti'ol data format (in the Model 

3000) or data rate and data format (in the Model 1210A) are interfaced to the computer 

through the UDC-ll, 

Figure 5 shows the bit assignments of the UDC-ll control and status registers. 

Table 1 explains the functions of the bit groupings in these registers. 

- ■         - - -        -        -—  - ,   - j  i m  
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TABLE 1 

UDC-11 REGISTER BIT FUNCTIONS 

i 

l 

Ettftstor Signal Hits Detoriptton 

1210A »ATA GKNKKATOU PATTERN 0-2 Contains, in coded form, data Mtpwnoe utilized 
in 1210A in a given test (see Table 5-1) 

XM1T ERROR 3 When a "1", causes the I210A to insert one 
error in each block of data analyzed 

RCVCI.K 
REV DATA 

4,5 
8,9 

Control voltage levels which receiver clock and 
data inputs are responsive to (see 1210A 
Instruction Manual) 

XMITCLK 
XM1T DATA 

ö,7 
10,11 

Control voltage levels of transmitter cluck and 
data outputs (see 1210A Instruction Manual) 

SYNC/ASYNC 12 When "1", causes 1210A to operate in synchronous 
mode; when "0" causes 1210A to operate in asyn- 
chronous mode 

DTR ON 13 When "1", causes 1210A to assert DTR line on its 
data connector (see 1210A Instruction Manual) 

RTS ON M When "1", causes 1210A to assert RTS line on 
connector (see 1210A Instruction Manual) 

15 Not used 

1210A DATA GKNEKATOK 
C'DNTUOL B 

DATA RATE 0-3 Contain,  in coded form, rate of transmitted data 
(see Table 5-2) 

4-15 Not used 

1210A DATA GKNKHATOR 
INPUT SKLECT 

SELECT A/B I Determines whether control signals from either 
1210A CONTROL A OR CONTROL B register are 
retransmitted from 1210A data generator control 
interface logic to 1210A Data Generator Input status 
register.   A "zero" selects A and a "one" selects B. 

2-15 Not used 

12I0A DATA GENKRATOH 
INPUT 

0-14 Accepts status inputs as determined by select 
A/B bit 

15 Not used 

3000 DATA GENERATOR 
CONTROL 

PATTERN 0-2 Contains in coded form, data sequence utilized in 
3000 in a given test (see Table 5-3) 

XMIT ERHÖR 3 Causes 3000 to insert one error in test data each 
time bit 3 goes from "0" 'o a "1".   Unlike the XMIT 
ERROR control for the 1210A, which is a static level 
control, this signal is dynamic in nature. 

RCVR CLK 
XMITCLK 
DATA 

4,5 
r.,7 
8,9 

Control voltage levels which receiver clock, transmit 
clock and data inputs are responsive to (sec 3000 
Instruction Manual) 

10-15 Not used 

3000 DATA GENEKATOK 0-9 Receives 3000 l)at;i Generator Control bits rclmns- 
mitted from 3000 data generator control logic for 
verification. 

10-15 Not used 

11 
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In preparing for a test, the UDC-11 control registers are loaded with the bit 

groupings pertaining to the selected data rate and or format.    These bit groupings are 

sent to the data generator portion of the BERC interface logic where they are decoded 

as necessary, buffered and sent to the BERC 

3.   DR11-A INTERFACE FUNCTION 

All signals pertaining to the data measurement functions of the BERC are inter- 

faced to the PDP-11 computer through the DRll-A general purpose interface. 

Figure 6 shows the bit assignments of the DRll-A registers and Table 6 

explains their functions.   When an actual measurement is to be made, the DRll-A 

conti-ol and status register is first checked to ensure that the BERC is in the remote 

mode.   The READY flag may or may not be set since it is of no concern at this time 

and is not tested. 

If remote mode is indicated by the MAN/REMOTE flag, the DRll-A command 

word register is loaded.   This action causes the control and status word register 

READY flag to go "busy."   The command register now contains the bit groupings as 

listed in Figure 6. 

The block size is decoded n the interface logic hardware and sent on to the 

BERC. The SYNC RECOVERED indicator (in the interface logic only) may also be 

reset at this time, if command word bit 06 is a "one". The error counters and the 

OVERFLOW indicators in both the BERC and controller hardware are also reset if 

the RESET COUNT AT START bit is on. This bit allows a fresh reading of errors 

for each test or a totalization of errors over a desired number of tests. 

The state of the BIT/BLOCK ERROR bit determines whether bit or block errors 

are counted and the state of the SINGLE/CONTINUOUS bit determines whether a single 

or continuous test is performed.   These bits are normally set for bit error and single 

block tests. 

12 
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TABLE 2 

DR11-A REGISTER BIT FUNCTIONS 

Uugister Signal Bits Description 

CONTUOl. & STATl'S MAN. INT. 5 A control from PDP-11 CPU; determines 
WORD ENABLE whether MAN/HEMOTE flag is treated as a 

status input or as an interrupt. 

READ? INT 6 A control from PDP-11 CPU; determines 
ENABLE whether HEADY flag is treated as a status input 

or as an interrupt. 

UKADY FLAG 7 A status input from meter control interface logic; 
when "1", interface logic is ready to accept next 
instruction from CSEL. 

MAN/REMOTE 15 A status input from meter control interface logic; 
Indicates position of MAN/REMOTE switch on bit 
error rate counter monitor panel.   "O" indicates 
remote, "1" indicates manual. 

DATA WORD BINAKY DATA 0-11 Contains binary error count accumulated in meter 
control interface 12-bit counter. 

COUNT 12 A "1" indicates that meter control interface error 
OVERFLOW counter has overflowed at least once. 

IN/OUT OF 13 A "1" indicates that data generator and receiver 
SYNC- sections of BERC are in sync; a "0" indicates loss 

of sync.   This is a real-time signal and has no 
memory. 

SYNC 14 A "1" indicates that BERC has detected a loss of 
RECOVEKED sync and has subsequently recovered sync at least 

once. 

COMMAND WOHD BLOCK SIZE 0-3 Contains, in coded form, number of bits or blocks 
of bits analyzed in a given test (see Table 5-1 for 
1210A; Table 5-5 for 3000) 

BIT/BLOCK 4 Determines whether error analysis is done on a 
ERROR bit-by-bit basis or by comparing a block of trans- 

mitted and received data (see BERC Instruction 
Manual) "1" = BIT ERROR   "0" = BLOCK ERROR 

SINGLE BLOCK 5 Determines whether predetermined number of bits 
or block of data are analyzed as determined by 
BLOCK SIZE bits, or whether data analysis is done 
on a continuous basis.   "1" = SINGLE 
"0" = CONTINUOUS 

HE SET COUNT 0 A "1" causes error counters and OVERFLOW indi- 
AT STAKT cators in both BERC and interface logic to be reset 

prior to start of test. 

HESET SYNC 7 A "1" causes SYNC RECOVERED indicator in inter- 
RECOVERED face logic only to be reset prior to start of test. 

STAUT TEST 8 A "I" causes BERC to start next test sequence. 

9-15 Not used 
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The meter control interface logic "times out" the performance of these functions 

and then issues a "start test" command to the BERC.   After a block of data, as pro- 

grammed in the command word, has been run by the BERC, it will retui^n a TEST 

END signal to the meter control interface logic which will become "ready." 

The CONTROL and STATUS register READY bit is now asserted, indicating that 

the test is complete.   The data word can now be read.   The "error count" is the total 

number of errors since the last test in which RESET AT START was commanded. 

If the 12-bit binary error counter in the meter control interface overflows at 

any time, the COUNT OVERFLOW bit is asserted.   In addition, if the BERC has 

currently detected a loss of sync lock, the IN/OUT OF SYNC bit will indicate this 

loss. If the BERC had detected sync loss during the current test, but had detected 

that sync lock had been recovered before the end of this test, the SYNC RECOVERED 

bit will be set.   A valid bit error test will be determined to have occurred at the end 

of the test if all of the following conditions are met: 

1. OVERFLOW bit is off ("zero") 

2. IN/OUT OF SYNC bit is on ("one") 

3. SYNC RECOVERED bit is off ("zero"). 

15 
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SECTION IV 

SOFTWARE DESCRIPTION 

1. INTRODUCTION 

Additional software has been added to the CSEL system to control the bit error 

rate counters (BERCs) when in remote mode.   CSEL now supports 2t additional system 

parameters and contains two new procedures used to control BERC tests. 

2. RUNNING A BERC TEST (REMOTE MODE) 

To run a BERC test, the user enters the desired values into the BERC param- 

eters.   The contents of a BERC parameter may be examined by specifying the param- 

eter's name followed by a question mark (?), as described for the other system 

parameters.   Once the BERC parameters are entered, the CHECK directive will 

initiate a BERC test, provided that: 

1. The BERC is enabled 

2. There is no real-time run pending 

3. Maximum time allowed, block size, and data rate have been entered 

4. There is sufficient time for at least one block. 

If both BERCs are enabled, the Model 1210A will be run first, and then the 

Model 3000.   A BERC test will be terminated for the following reasons: 

1. Minimum number of errors has been detected (normal termination) 

2. Insufficient time for one more block 

3. Lost synch 

4. Error count overflow 

5. BERC set to manual 

6. Excessive block count (more than 30, 000 blocks) 

Note that the BERCs must be set to REMOTE for a test to be run, and that a 

run may be aborted by setting the BERC to MANUAL. 

17 

„-I, iiifüMh äMWÜMiM^Jifc Uh •^■"^■'^'-^■■•■''f-'^- -■■^■■''■ -   .^.^.^-ft-a^-^- . ,*.^.ii^üS-.M.J.:LJiA.^ 



^mm ■ ■—III  ^.ppBgP^  ,,.,„.Mt.|.,W...l.J^^ iwiiaigiiilii.i iiiiiiniaii.HJiill IIUHI •  ,!  ■'   i 

-,  l! 

3.   BERC PARAMETERS 

Following are descriptions of the various BERC parameters.   See Table 3 for 

a brief summary. 

B1SW, B2SW - Enable a BERC test for 1210A and 3000, respectively. 

B1DT, B1RS, B1SY - Set Data Terminal Ready, Request to Send, and 

Synchronous Asynchronous switches on 1210A. 

B1XM - Set transmitter clock and data levels on 1210A.   Levels 

can be Polar (POL), Positive-Neutral (POS), or Negative- 

Neutral (NEG). 

B1RC - Set receiver clock and data levels on 1210A (see B1XM). 

B2DA - First parameter selects TTL or MIL 188 interface 

circuit for both transmitted and received data on 3000. 

Second parameter allows data signal to be normal or 

inverted. 

B2XC - Same as B2DA, but for transmitter clock. 

B2RC - Same as B2DA, but for receiver clock. 

B1PN, B2PN - Select 63-, 511-, or 2047-bit maximal lenpth pseudo- 

random pattern. 

B1DR - Select data rate in kbps for 1210A.   Data rate will be 

rounded to one of following values:  .075, .110, .150, 

.300,  .600, 1.2, 1.8, 2.4, 4.8, 7.2, or 9.6.   "EXT' 

may be appended to signify an external data rate. 

B2DR - Specify data rate in kbps for 3000. 

B1SZ, B2SZ - Select block size in kilobits.   Selected block size will be 

rounded to one of allowable values in Table 4. 

18 
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TABLE 3 

SUMMARY OF BERC PARAMETERS 

f 

Name Values Meaning 

B1SW ON/OFF Enable BERG 1210A Test 

B1DT ON/OFF Data Terminal Ready 

B1KS ON/OFF Request To Send 

B1SY SYNC/ASYN Select Async or Synchronous Operation 

B1XM POL/POS/NEG, POL/POS/NEG Transmitter Clock, Data Levels 

B1RC POL/POS/NEG, POL/POS/NEG Receiver Clock, Data Levels 

B1PN 63/511/2047 Pattern Select 

B1SZ 0 < Decimal Fraction < 2x10 Block Size (Kilobits) 

B1DR 0 < Decimal Fraction < 500(EXT) Data Rate (kbps) 

BIER 0 < Integer < 30,000 Minimum Number of Errors 

B1TM Hours, Minutes Both Integers, Equivalent in Minutes, Must 
Be < 30.000.   Maximum Time Allowed for 
a 1210A Test. 

B2SW ON/OFF Enable BERC 3000 Test 

B2DA MIL/TTL, NORM/INV Data Interface, Sense 

B2XC MIL/TTL, NORM/INV Transmit Clock Interface, Sense 

B2RC MIL/TTL, NORM/INV Receive Clock Interface, Sense 

B2PN 63/511/2047 Pattern Select 

B2SZ 0 < Decimal Fraction < 2x10 Block Size (Kilobits) 

B2DR 0 < Decimal Fraction < 10.000 Data Rate (kbps) 

B2ER 0< Integer < 30,000 Minimum Number of Errors 

B2TM Hours, Minutes Both Integers. Equivalent In Minutes, Must 
Be < 30.000.   Maximum Time Allowed for 
a 3000 Test. 

;'' 

1 
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TABLE 4 

ALLOWABLE BLOCK SIZES 

Code 

Model 1210A 

Model 3000 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

0 

1 

2 

3 

4 

5 

Block Size 

1 X Pattern Length 

2 x Pattern Length 

4 x Pattern Length 

8 j Pattern Length 

16» : Pattern Length 

32 > : Pattern Length 

io3 bits 

io4 bits 

io5 bits 

io6 bits 

io7 bits 

io8 bits 

io2 bits 

io3 bits 

io4 bits 

io5 bits 

io6 bits 

io7 bits 

io8 bits 

io9 bits 
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BIER, B2EI? - Select minimum number of errors to be detected. 

Successive blocks will be processed until either 

minimum number of errors has been reached, 

there is insufficient time to run a block, or a fault 

has occurred.   If zero errors are selected, only 

one block will be processed. 

B1TM, B2TM - Select maximum time for a BERC test, in hours and 

minutes.   Data rate, block size, and pattern length are 

used to determine amount of time required for one block. 

After each block is processed, a check is made to deter- 

mine if there is enough time for one more block.   If not, 

the test is terminated.   This time-out check is disabled 

if maximum time is set to zero. 

4. BERC FILE 

After a BERC run is terminated for any reason other than set manual, the BERC 

number (121OA or 3000), number of blocks, kilobits, errors, and percentage of bits 

in error, are printed on the line printer.   Also, an eight-word record is entered into 

the BERC file, with the format as shown in Figure 7. 

The BERC file exists on the disk in either a Fade or Hop pattern file. 

5. BERC PROCEDURES AND SUBROUTINES 

The BERC tests are controlled by two procedures, BERC1 and BERC2, which 

call two subroutines, XMIT and BFILE.   These procedures and subroutines are 

described on the following pages, together with flow charts and program listings. 

21 
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Word # 

1 

2 

3 

4 

5 

6 

7 

8 

Number of Blocks (Integer) 

Number of kilobits (Single Precision Real) 

Number of Errors (Integer) 

Data Rate (Single Precision Real) 

bps 

Status 

Block Size 

BERC Number   = 1 Model 1210A 

= 2 Model 3000 

Status 

Pattern 

= 0 Normal Termination 

= 1 Insufficient Time 

= 2 Lost Synch 

■ 3 Error Count Overflow 

= 4 Excessive Block Count 

= 3 63 bits 

= 4 511 bits 

= 5   2047 bits 

BERC Number 

Pattern 

Figure 7.   BERC File Record 
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Procedure BERC1 

Procedure BERC1 builds and sends control words to the 1210A, and runs a 

BERCtest if B1SW is on. 

Every time BERC1 is executed, it packs B1DT, B1RS, B1SY, B1XM, B1RC, 

and B1PN into Data Generator Control A and sends it to the UDC-11 via subroutine 

XMIT.   If the data rate, B1DR, has been changed since the last execution of BERC1, 

it is sent to Data Generator Control B. 

If B1SW is on, a BERC test is run.   Successive blocks of pseudorandom signals 

are processed until either: 

1. Minimum number of bit errors (BIER) has occurred 

2. Maximum time (B1TM) has been exceeded 

3. Error In system operation occurs. 

At the end of a run, the number of blocks, bits, errors, and percentage errors 

are printed out, and BFILE is called to store a record in the BERC file or disk. 

The possible errors that may occur are: 

UDC-11 errors (1ERR(1) = 1) 

Read error (IERR(2) = 137) 

Write error (IERR(2) = 237) 

Verification error (IERR(2) = 337) 

System error (IERR(1) = 3) 

Wait error (IERR(2) =» 100) 

BERC error (IERR(1) = 4) 

BERC1 in manual (IERR(2) - 137) 

BERC1 not ready (IERR(2) = 237) 

BERC1 sync recovered, will not reset (IERR(2) = 337) 

Directory search error (IERR(2) - 400) 

No room for BERC file (IERR(2) = 500) 

BERC file full (IERR(2) = 600) 

23 
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Run terminated due to lost sync 

Run tei-miaited due to insufficient time 

Run terminated due to error count overflow 

Run terminated due to excessive block count 

The last four error messages are printed by BERC1 and do not return an error 

code. 

Li 

V 
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0101 
Qet Omtml 
And Status 
Word 

N.i 

I'K'T 
Clear Control 
And Status 
Word 

Set Up 
Control Word 
A 

XM1T 
Send Control 
Word A 
ToUDC-U 

0 
Change Status 
Of Flans 
From 

Cbcekd to M 

Yes 

Kncode Data 
Ilatc Into 
Control Word 
B  

XMIT 
Send Control 
Word To 
UDC-11 

No Error« 

T  

UDC Read UDC Write    UDC        Wt(. 
Error       Error     Vilidatton Error 

Error 

Set Data 
Rate Flag 

ClOj        l^oj        UlflJ      U20I       Unn) 
No I'DC 
Error     Head 

Error 

UDC UDC Walt 
Write     Validation    Error 
Error       Error 
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Ycs 

GIOT 

Get Data 
Word 

No 

No 

Update Error 

Count 

Increment 

Block Count 

Set Status Flag 
to Indicate 
Excesalve 
Block Count 
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rnrfiMt« 
VIM.- RMri 

Krrtir 

  

Inttiratf 
nx- Error 

Class 

f   ll.'lurn         J 

(    Hptum 1 

Fndtota 
VIK^ Write 

K r ro r 

I son I 

Indicate 
BKHC not 

Heady 

Inrilrate 
BERC In 
Manual 

m 

Indicate 
Sync Hecoveret 
n*t will not 

Reset 

Indicate 
BKRC Error 

Clans 

(    Return       J 

© 
Indicate VIX- 

Validation 
Error 

3 

Set Status Flag 
to Indicate 
Lost Sync 

/     Hun 
/Terminated 
/Due to Lost I 

Sync 

C5 

9 
Set Status Flag 
To Indicate 
Error Count 

Overflow 

/     Run / 
/Terminated / 
/Due to Erroi- 

/Count overflrw 

(jj 
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«•Moceoune FOR IIIIA ICRC** 
C   TMI»  MOCgDURg  ALWAYi »fTt UF  CQNTgOL  W'^O  A. 
C COWol w6l6 B IS ttt DE irM6o!*eo:    iTTiu 

IS BMl TMg BtWC It RUN UNTIL glTHER ^HgRC !• AN 
E tRROR« THERE IS INSUPFICXCNT TTW» OR THE MINIMUM ERRORS. 
C THE NUMBER OF BLOCKS. BITSi ERWORti ANO «ERRORS ARE DISPLAYED. 

iSIZEl.SIIEa.MAXTIH.HINERRtOATRAT 
MALIS WAVIL  

REAL<>4 OATRAT(2)  
iNtfcrn HnrmiyTiniwiTiJ 
BYTE BERC(5)>F0LAR(g»2),SENSE(3).PATN(2)>8ntliSIZEZ 

"BYTTTFLÖTif) 
BYTE PVAL(12) 
C0MH0N/ARe8/ISKIP(2BMEIIH(2}  
COMMON/COMFLG/ICOND»IEA8.JERR»NEWFIL 
REAL«« BIvAKiS) 
REAL««  LlMITCil) 
lüTiRl  bseAfbeCBfbfil.CSH^MNO.OATWD 
INTEGER  PATVAL{i)>IARRAY(6)>C><0»SET>OK,OFF 
DIMCN8I0M KEVMiJ  
DATA   IARRAV/fc3»fc«»fcS.66»fc7.71/  
DATA wtvmTtSTnTTnW 
DATA  B8VAL/1.»?.»«.»«.»!>.»32.»lE3»lE«.ir5.lE6>lE7»lEB/ 

' BIT! LIHir/SP0fl.#5fca«Ml2M..2«e«..i4itfl..60aM 
««W9t,2Bfl.t13g,><l>,>a./  

TTTTTT 
OATA D6CA/"7e/0CCB/"7l/0GI/"22/  

C8M/',l6775B/CHND/"i477S2yBAT»*B/"»677J«/ DATA 
DATA M8KMAN/M8eRgB/H8KWDY/*2tfB/M8KSYN/''«flBgg/MSK0VF/*lgPeB/ 
DATA  IZER0/"g/IHESrT/"?Bt/ITEST/"Sfc8/ 
DATA  CI<D/8/8iT/«/0N/i/0FF/g/  

-urrmTTTTBTTT  
DATA   IPIGUIDIG2»IPIC3/3«I>/  
CALL 6I0T(CS^JDIM) 
IFdANBCJDTN.MSKMAMj.NE.g)   GO  TO  tij 
CALL PIOT(CSh,IZFRn] 

SET  UP  CONTROL iggg  A  
JODUTBB ~~~ 
ITMPBBERC(I) 
CALL  PACK( 
ITHP»«rRC( 

TILL  PAC«( 
1T»«P«BFHC( 

rrnrnw 
T»11»ITMP 
S) 

»JDOUT) 

TJomnr 

CALL HALR( 
ITMPBPOLAH 

rmnrrTw 
(i#i) 

TAUT 
IT^P •POLAR 

77T?,ITHP 
(2*1) 

»jonuu 

»TöTTOTT 

mL P*CK( 
ITMP»POCAR 
LALL WIC*\ 
1TWP«P0LAN 

(li2) 

(2.2) 
JPUUTJ 

■jrmrr TTALL  PACK(?»«»!T''P,, 
1TMP«PATN(1)   

TALL  PACMJfMI^JÜÜUM 
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SEKfi   Cf^'-TBni.   »OHn   A   TO   uDC 
CALL   XMlT(nr.CAt0GI,JDOUT>|A>JFWH) 
GO   TO   l\9fl.\P,M»,lifi,lHiZ)   JKHK 

IP   TO   ?Ji   111,6 
TFf IFLG(lA9RAY(n)'.tQ.CKn)   iFLr.(TÄRRAV(I))«StT 

^?   CO'TIM'fc-   
IK (IFLr.(7«n .fU.Sf t)   GO   TH   10(« 

[NTOPt   DATA   »ATE           
jnciiTi 
oo j? »»iftl 

JDOLlTBKErd) 
iC< 

IMDATOAT(n.LT.LI*IT(in 
CO'iTTNUt  

Sf.^DCn^fHOL" ,<iORn   R   TU   UPC 
CALL   X^ITlDr.Cb.üGKJnOHT,^, JEBR) 
GO rn {ni»,-\M,s\z.,i?9ta*7) JEHR 

«P   IFIG(79)»SET ______ 
iä9  CONTT^ue   ' 

IF(BfRCU).tP.OFF^ 60   TO   Ifli« 
SET   UP   BFRC   12iHA   tESt 

"inCK«B3VAL(8IZfc>*n 
THSTZFl.er.iJ CO To ii^  
BLOCK«BL0CK«PATVAL(P*TN(n-g) 

1 IP "TlNCR«BL0CK/ÄBST5ÄTRAT(l)}/4t 
TI^FBTIKCR    

TCnUNTBf 
T BE6ET   Sv^C   HECOVERFD   FLAG 

1 St^ CALL  PIOT(CHNCIRESET)   
"CALX  wTiT(l8<M»Ji>.FLG) 

IF(JwFLG.NE.l)   GO  TO   a09 
fÜI'GTQfrUÄT«T;"J^TNl "" 
IF(IAND(JDIh,MSK8VN),NEtH)   CO   TO  61B 

KWe PBWIHO UPHP»»STAPT TEST 
1«  C OK'TI Mlf  

JÖOüTtITrsT 
irMP«sizFi  
«LlTPTCKtM.tTMp.TBÖTJD 
CALL  PIOT(rMNO,JOOOT) 

HP CDNT1NUL 
CALL  GI0T(C8i«i»J0INJ   
TF(IA^R(JDIN«HSKMA^).'NT.«)  60 TÜ SB 
1F(IAND(JDIN,M8KR0V).E0.«I)   CO  TO   160 
CALL 6T0T(DATUD,JDIN} 
IFdANDCJDlN^aKSVNl^Etg) 60 TO |M 
IF»AMP(JPTN#MgKBVr),><E.I) CB TO 411 
IC0UHTBIC0UMT»1AND(JOIN,«7777)  
NBLKaKiILK«! 
IF(NBLK.NE.mte)   CO  TO  171 
 ISTATB« 

Iff FBBHITt* »ÜW TlWWTWrtW BUt TB EUCEWIVE BLOCK CflükT»/) 
CO TO tig  

rm COMTINUE 
lITATBt 
TFdCOUNT.eE.KlhCMM)) CO TO IBB 

INSUFFtCIENT timOM£- THY  AWOTHtH BLOCK 

i iiiii-n— *- ■- 
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TIME«IIMEfTINCR 
!r(TlMr.Lfc.H*XTIM(l).OR.HAXTlH(l).Eü.g) GO TO IbS 
 tMSU^KICTEWT TlMf POA ANfttHkR ALÖCK 
WMTF   (itjgjj    
FOWHATC   HUN   TERMINATED  DOE   TO   INSUFFICIENT   TIME'/) 
ISTATjt    
IEASBIOS*? 

DISPLAY   |   BLOCKS«   BITS,   FURORS,   URROWS 
20 J1  CONTINUE 

21«» 
»HITF(5,2lfl)   NBLK _     
F0tMATt'i'«8X»'iER£    i2itiÄViX, 112,' 
WITf itpCKONBH(/!ttgt0   
REAVALiBITS 
CALL   EMCODE(REAVAL,PVAL,a)  

PLOCKS*) 

RvrrnfTiii] FTO 
22("  F0R^AT(1X,12A1,«     KBITS') 
 wWTTF«;?l?fy"TCüÜNT 
23B   FORMATCIX,!^,*     ERRORS') 

I; 

IFtBITS,NE.tVM TÖTISP 
REAVALae 
60  TO  III  

2bP  REAVAL»ICOHNT«UP,«/(B1TS*100B) 
T6W CALL ENCÖBE(RE*wAL.PVAL.B)~ 

WKITE(S,24(I)   PVAL 
Jtt TQANAT(lX,12Ai,'X ERRORS'/) 

RATE«ABS(DATRAT(1))  
mnrrnii ~—" 
CALL  BFUECNBLK,BITS,ICOUNT,RATE, 1,I8TAT,PATN(1),SIZED 

fill  CONTINUE 
CALL  RETURN 

! LiDC ERRÖU 
^P  CONTINUE 

TIF 

mnmrvm 
CO  TO  lü 
COWTTNiH 
IERR(2)«2J7 

32P 
60 TO liT 
CONTINUE 
mnrmifn 

1S9   IERR(1)»1 
CALL RETURN 

WAIT ERROR 
TUT CONTINUE 

tljjtttlll 
IERR(2)B1BM— 
CALL RETURN 
—BERC ERRORS 

5BP CONTINUE 

sse 
IERR(21a2S7 
lERRd)«« 
CALL mm 

608 CONTINUE 

TfF 

ICRR(2)>iS7 
60 TO 550 
CONTINUE liiiuüiii 
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FÜ»TP»»i  yM9>«A                                             «0107111          04-APR-75       PAGE (I 

GO   in   5S5» 
  

6??   CO^TI^Ut 
ISTATB2 
'-«ITF.   (^91?) 

OK»   FOPrtATC   RUN   TFRMINATtO  DUE   TO  LOST   SYNC»/) 
GO   TP   18H 

6i<» ro^ 
ill 

9?P tOR 

FKR 

TlMHt 

TF   (2.9?M) 
'^ATL'^KlLi TJRMINiTfD  DUt   TO  ERKOR   CPU' t   0_VERFLOi"VJ_ 
Tf)  te« 

ROi.lt INES   CALLEDt 
ftlOT      ,    tAN6     ,   *10t     ,   PACK 
ENCODE,   BFILF   ,   RETURN 

>   XMIT     i   ABS ,    WAIT 

SWITCHES   ■   /0N,/8U»/C0 

«LOCK                  LENGTH 
MAIK*.       1555      IB(35?22J« 
1MVTAB     23B          (StaBTKO 
ARGS          22            (00»IHS4) 
COMF1 b     4                (00M10) 

♦•COMPILER  —--  CORE«* 
PHASE             USED    FRFE 

HECLAR^TIVES   01086   16780 
EXFCliTABlTS 
ASSE^BlV 

020^8 isess 
020S4   18729 

' ■ ■•-'-'  --.■■..■,.~—*-  
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Procedure BERC2 

Procedure BERC2 builds and sends control words to the BERC 3000, and runs a 

BERC test if B2SW is on. 

BERC2 is similar to BERC1.   The main difference is that it packs B2DA, B2XC, 

B2RC, and B2PN into the single Data Generator Control Word for the BERC 3000. 

B2ER is used for the minimum errors and B2TM is used for the maximum time. 

B2DR is only used to determine the length of time for one block. 

Also, in BERC2, IERR(2) will be set to 138, 238, and 338 instead of 137, 237, 

and 337 as inBERCl. 

; J 
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f    Knti-v J 

Set up 
I'KRC ^000 

Test 

P|"T 
Reset Sync 

Recovered 
Fla« 

WAIT 

Yes 

1 ion 1 

No Errors      UDC VDC UDC Walt 
Read Write        Villdatlon      Krror 
Error        Error     Error 

Set up 
Command 

Word 

IMOT 

Sent Commund 

Word 
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GIOT 

YfS 

GIOT 

Get Data 
Word 

Set Status Flag 
to Indicate 
Excessive 
Block Count 

/Run Term- 
Änated Due 

/To Insufn- 
/clentTlme ) 

Set Status Flag 
to Indicate 
Insufficient 
Time 

Increment 
Line Erase 
Count 

Display 
Block 
Count 

Calculate 
Number 
Of Bits 

ENCODK 
Convert To 
ASCII 

Display 
Number 
Of Bits 

Display 
Error 
Count 

Calculate 
Per Cent 
E rrors 

EBcaa 
Convert To 
ASCH 

Display 
Per Cent ; 
Errors 

Reset 
Error 
nag 

BFILE 
Store BERC 
Record la 
UMC flit 

C RETURN D 

J MMMuMMH^iMttMliaMailMltfaililBlttaUa 
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Inrilcate 
unr Read 

Error 

Indicate 
I'DT Krror 

Class 

(   Return } 

ra 

Indicate 
Wail Error 

Indicate 
System Error 

Class 

C Return J 

Indicate 
UDC Write 

Krror 

I 500 I 

Inrlicate 
nmr not 

Rearly 

Indicate 
BERC in 
Manual 

Indicate 
Syne Recoveret 
Flag will not 

Reset 

Indicate 
BERC Error 

Class 

c Return 3 

Intliiate VDC 
Validation 

Krror 

Set Status Klan 
to Indicate 
Lost Sync 

/     Run 
/I'erminated 
(Due to Lost I 

Sync 

^ 

Ifi30   I 

Set Status Flag 
To Indicate 
Error Count 

Overflow 

L  Run      / /Terminated / 
/n-eto F.rTot 

/Count overflew 

ty 

35 
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1 

FORTRAN vaeaA 0811814« I4.ARR-75  RACE 

C    ••PROCCOUHt FOR 3001 BCRC** 
C THIS PROCEDURE ALWAYS SETS UR THE CONTROL WORD. IF BMW IS ON. 
C THE BERG IS RUN UNTIL THERE IS EITHER AN ERROR« INSUFFICIENT TIME» 
C OR THE HINIHUW ERRORS. THE NUMBER OF BITS. BLOCKS» ERRORS» AND 
C «ERRORS ARE DISFLAYED, 

C0MM0N/IHVTAB/ISFAC(i7a)»IFLC.BERC»F0LAR»SEN8E»FATN»  
1SIZE1»SIZE2»HAXTIM»MINERR»0ATRAT 
REAL«e HEAVAL 
REAL*« DATRAT(2) 
INTEGER HAXTIM(2)»HINERR(g) 
BYTE RERC(S)»F0LAR(2.2)»SENSE(3)»RATN(2)»SIZE1»8IZE2 
BYTE IFLCCSB)  

BYTf PVAL(12) 
COMON/AR68/ISKIP(20l»IfcRR(2)  
COMMON/COHFLG/ICOND»IEAS»JERR»NEWFIL 
RtALM  B8VAL(8) 
INTEGER   D6C»DCI»CSW»CHND»DATWD 
INTEGER   IARHAY(a)»CKD»8ET»ON»OrF 
FQUIVALENCE(ISIZF»SIZE1) 
EOUlVALENCE(IPAT»PATN)  

DATA   IARRAY/6B»69»70»72/ 
DATA  DGC/"73/DGI/"2J/CSW/"l67720/CMND/"l67722/OATwD/»167724/ 
DATA   M8KMAN/''i00e00/MSKRDY/"200/M8KSYN/''OB00tl/H8KOVF/» 10000/ 
DATA   IZrRO/,,0/IRE8ET/"2B0/ITEST/"560/ 
DATA  CKD/8/SFT/4/ON/1/OFF/0/  
6ATA lbi6i»lbi62»tbte3/3*«/ 

CALL GI0T(CSM»JDIM) 
I F(I«ND( JOIN» MS KM AN) , NEjt« ) _CO TO 600 
CALL PIOf(CSW»I^fHO) 

SET l'P COMTHOL »*ORO 
Jftflut«« 
ITMPsSENSttl) 
CALL  PACK(2»B»ITMP,JD0L,T) 
ITMPBSENSE(2) 
CALL  PACK(?#6#ITMP,Jf)QUT) 
ITMP«SFNSfc(3) 
r*LL PACK<i»4,TTMP»JftöUt) 
ITM»»«PATM(2)  
CALL   PACK(l»«»ITMP,JDOU"T) 

SbND  CONTROL   MORD  TO  UOC 
TAUT XMtt(ft6f »DST, JDrtuT»*, JtRR)" 
Gü  TO   ClgjlMflJBiljKMMJ   Jfgg 

Ifl TO W 1.1,a 
IKIFLG(IARW*V(l)).FQ.CKn )   1FLG( IARHAY 11) )«SET 

'?.f co^nwir 
IFfBFHC(2),E0,nhF)   GO   TO   1(101« 

——smip BfHr  J^0^7TST~ 
IBIZIaO 
CALL   UMPACK(8»e»ISWF.ISIZ?) 
PL0CKKBSVAL(IS!/2»1}    

HP   TIMCP»BLnC'</*8y(ÖÄTRÄT(i))/6l« 
 TIHfc^TlNCR   
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FORTRAN vgea* «•ISBI46 •«•ARR.75  RACE 

ICOUNT*« 
RESET SYNC RPCOVERfD RLA6 

RI0T(CMND,1RE8ET) 151  CALL 
CALL  WAITHBR.t.JWFLG) 
IF(JWFL6.NE,1)   GO  TO  400 
CALL CIOT(PATWD,JDIN) 

ND(JDIN,M8k8YN),NE,l) 60 TO 610 
SEND COMMAND WQRP»»8TART TEST 

m CWTTNü 
JDOUTiITrST  
CALL PACK(4,0,I8IZ2,JOOUT) 
CALL P!OT(CMNDtJOOUT)  

16R CONTINUE 
CALL  C10T{C8W»JD1N)  

IF(IAND(JOIN>MSKBDY),EOt0)   60   TO   160 
CALL eT0T(6ATND,7BTNl — 
IKIAND(JD1N,WSK8YN),NE.0}   GO TO  620 

630" IF(IAND(JDlN.MSK0VF).NE.O)   60 TO 
ICOUM»lCOUNT*lAKiO( JOIN, "7777) 
BianreicfTj  
IF (N?bK.NE.300910)   GO   TO   170 
TyTTT¥« " 
WRITF(2,e99) 
FORHATC  RirSTTCTFTWATETrRIJITO CyCESSIVT «LOCK  COÜNT'/T 
GO  TO   100 
CONTINUt 
ISTAT«0 
IF(ifoüsT.ur.cirNfRi»(?)) «"Ttr?F0  

INSUFFICIENT   ERRORS,   TRY   ANOTHER  BLOCK 
—-— TP^iTTWF*TlTJCR  

IF(TTME.LE.MAXTIM(2).0R.MAXTIM(2).EQ.B)   GO  TO   155 
 INSUFMCItWT   TIME   FOB  ANOTHER  BLOCK  

WRITE   (2,900) 
TOPt FölTfrrt^lMTFRWTMÄTnnJTjF To T^SuFTICIffcT TIMFVy 

ISTAT»! 
IB# UASifiinmi   -—  

OISPLAY # BLOCKS, PITS, ERRORS, XERH0K8 
^PP rWTPJUF  

WRTTF(5,2ia)   NBLK 
2H« FORM*Tr>«'',85t,rBRi:     JFtifl'/iX, ri2, * 

OITS«BI.OCK*NRLK/10Pd.0 
Rf*V*L"HTTS  
CALL  ENCODF(RLAVAL,PVAL,0) 

HIJ5CK8T) 

l-HITM5,72!«J  PVAL 
220   F0RMAT(1X,12A1,'     KBITS') 

u RTTn5,Tiff) Tcmwr  
23*  FORMAT(IX,112,'     ERRORS') 

IF(BITS",NE,0)   G 
PtAVAl«? 

25^ 
GO TP ?M  
Rt*V»L«ICO IMT*l(?p,p/(iJlTS*l*)C»)) 

TU rTKicooEtRtAvALVFvsryn 
wRITr(5,21|1)   PVAL 
njjnüfrixrriTiT^ EURORSV) 
IPAT?t0 
Ife«R(l)»0 
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r 
Mi 

PORTRAN V0I4A 001001«* •«•APR* 75 RA6E 3 

CALL UNRACK(6f0i 
CALL BFILEfNBLK, 

IRAT, 
BITIi 

IRAT2) 
DATRATf» lit I«TAT. iPAT».iaf7»i 

less CONTINUE 
CALL RETURN 

c 
300 

UOC ERROR 
CONTINUE 
IERR(2)«1S8 
60 TO 3SI 

310 CONTINUE 
IERR(2)a238 
60 TO 350 

320 CONTINUE 

350 
IERR(2)a338 
lERRdlal 

C 
CALL RETURN 

WAIT ERROR 
«00 COKTINUE 

IERR(l)»3 
XERR(2)al06 
CALL RETURN 

C 
500 

BE« ERRORS 
CONTINUE 

550 
1ERH(2)«?3« 
lERRd)«« 

600 
CALL RPTURN 
CONTINUE 
IERR(2)«1S« 

6 If 
60 TO 550 

TÜSTINOT 
ttiiliigii* 

 WTB-JW— 
620 CONTINUE 

▼IF 
WRITE   tliltlj  

TORHATC m TFAMINATED DUE TO LÖftT SYNC'/) 
60 TO 100 

IITAT«! 

. 

920 
WRITP {i,4M)  
FORMATC RUN TERMINATED DUE TO ERROR COUNT OVERFLOk*/) 
RÖ TO TIF" 
FNO 

ROUTINES   CALLED!     
, !i*B  ; RIOT  * 
, EMCODFf RFILE , 

TTTT 
HAIT 

RACK    ; 
RETURN 

"TFTT uwncr, m 

SWITCHES  ■ /0N«/8U*/C0 

BLOCK 
"»IN. 
!MVT»B 

TTTT 
230 

I^Hii TT 
COMFLU     « 

LENGTH 
—nronffn 

(«ai7i«) 
 n^FWiT" 

(i«3a010) 

*»COMPILER 
 PFCTl— 

>... COHf** 
-ÜIFB  Twrr 

OECLARATTVFS 01086 16700 
Fffll 1M1B EMECUTARLES 

ASSEMBLY 0193») 1085S 

-■"■'"-■:'- -■■" .,..i.->—  ■-'■■—' •-'-  ■■-^— -^-.,...  , .,-,,■■. 
■ ■ — ■ ■ 

,i 



^—■a='~   l^■l^ "^ "" ■'      """'"'"*"'»'•'*'» III«« m*mm,  >m HHiiia LI»!! i ii n Jim« 1 

Subroutine BFILE 

BFILE is called by BERC1 to enter a record of BERC data into the BERC File. 

If a BERC File does not exist, BFILE attempts to create it in either the Fade or Hop 

area on the Disk. 

A BERC File consists of eight blocks of 256 words.   Each block is organized 

into .12 records, the last of which contains only the number of records in that block. 

A BERC File record has eight words as follows: 

1.    Number of blocks (Integer) 

2., 3.    Number of kilobits (single precision) 

4.    Number of errors (Integer) 

5., 6.   Data Rate (bits per second) 

7.     Low Byte:   BERC Number (1 or 2) 

7. High Byte:   Status (0 - No errors, 1 = Insufficient time, 2 » Lost Sync, 

3 = Error Count Overflow, 4 ■ Excessive Block Count) 

8. Low Byte:   Pattern (Code) 

8.    High Byte:  Block Size (Code) 

Error codes are returned using IERR: 

IERR(1) = 4 If there are any errors 

IERR(2) ■ 400 If there is a directory search error 

IERR(2) - 500 If there is no room for a BERC File 

IERR(2) - G00 If BERC File is full. 

39 
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c Kntry J 

Ffl.CX- 

Cicl SyKlcm 
Name of 

BKRi    File 

r SKTFll. 
P repa rt1 to 
Access BÜSRC 

File 

RKADRW 

Road Turrent 
niock 

1    Inriicate 
jnFRC J lie Full- 

IE»R(2(=(i00 

tans. 
Create BFHC 

File in Fade- 
Pattern Area 

Yes 

Increment 
I.ine Erase 
Counter 

FILOC 
Create BERC 
File in Hop 

Pattern Area 

Yes 

Increment 
Line Erase 

Counter 

Indicate 
No Room For 
BERC File 
1ERR(2^500 

Indicate 
BEHC Error 

lEHRdi«! 

Yes <D 

No 

Yes 

Set Record 

Count to 0 

SETFII. 

Prepare to 
Store New 

File 

Increment 
Record 
Count 

Set Up New 
BERC File 

Record 

WRITRW 

Write Updated 
Block onto 

Disk 

Current^ 
Block FuII?^ 

Yes 

Set Record 
Count in 
Next Block 
to 0 

f    Return       1 
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F0K1PAM   V0P«* 06110109 B4-APH-75        PAGt 

SUBROUTINE  BFIlbCNBL«,BITS,ICOIlNTyRATL.NBCRC»IST AT,PATN,SIZE) 
fNTFP   ffECQBD   OF   WfcBC   DATA   INTO  BCRC   FILfc  

ItRNCDB«   IF   ANY   ERRORS 
 IHaiUMLM   ||   DIRECTORY  SEARCH  ERROR 

ffÜTiTilM   IF   NP ROOM »■OR  BERC  FILE 
 Ifgiillliag   11   »^C  FILE  FULL  

. 

EACH BEWC FUE RECORP HAS g WQRDSl 
It   NMHBeR OF BLOCKS (INTFGER) 
?,ll   NiIMBER OF KBITS (SINGLE PRECISION)  
(It  NUMBER OF ERRORS (INTEGER) 

_C_     S,6t DATA RATE (SINGLE PRECISION)  
7t 'LOW HYTEt RERC NUMBERd OH 2) | 
7t   HIGH BYTfcl STATUS (BiHO ERRORS, 1«^8UFFICIFNT 

' 
llfll 

?«L0ST   SYNC,   l»ERHOR   COUNT   OVERFLOW) 
Sj  10«  BVTFt   PATTERN   (CODE) 
11 

% 

HTGH^YTrPBLUClTSIZE   (CODE) 
COMMON/COHFtC/ICOND^EAStJEHRtNEMFIl 
CÜMMnN/AR6S/15KP(20),IEHP(2) 
gPALM  BITSfRATE 

ran rmm rwrmsyTifwwiiTin 
INTEGER   IBIT8C2),mATfc(2) 
INTEGER PATN,8IZF 
BYTE SY8NAH(6) 
EUUIVALfcMCE(IBUP(t),RECORD(l,n) 
EQUlVAHWCg(IBIT8fDBIT8),(DRATF, IRATE) 
DATA RSVITf 

GET 8Y8KAM OF  BtRC FILF 
CALL  FlLÖC(2*)«'AE*e.FIl'*8V8MM) 
1 FdrONQ.EQ,»)   80 TO  IB 

TtÄfiltTStl 
JF(ie0*|DAtQ^)60T0lB 

DIRECTORY SEARCH liRDR 
S CONTTNUt  
—imwmk»»  

GO TO 199 
fftV FADE FILE 

10 CONTINUE  
 NCUFIL«!  

SAU  FI10C( 1,3,»BEWC.FIISBYIWAH) 
iFdco^b.io,«) n TO 2« 
IEA8«IFA8»1  
IFCICOMb'.NE.S)  CO TO 8 

TRY  HOP  FILE 
NEWFILaS 
CALL FIL0C(l,3,*BEWC.FltS8YSNAH) 
IFtieON6.iO.fi}  66 TO 2« 

IMICONO'.NE.S) CO TO 8 
BO TO m  

CREATg WEH HFRC FILE 
21 CONTINUE 

IBUF(H*)«I :— 
CALI. BCTFlKl^lYBWAWtJillR»^*  St) 
BO TO til  — 

• 

41 
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FWTRAK vaca» PBriP 11"' M-ÄPR- 75       P Af't 

ntn BtlcTTÜI "   Pt»D   IN 

 till  sFTFli.'^»StSN*w.JtH»»'0R  ri n 

b(" 

CALL mö«m»lt».«»l»V^»Ni»P»#,ltMj 
U ( ^UF_^b61jJ.U3n   GOJL!1^!?  
Cnt-TINUE 

PtRC   FILE   FULL  

GO  TCL??W — 
t^TER   SfS 

1^1»   CO'ITJNUE        
 TiRFC«IBUF(2S6)»l 

OBITS^BITS 

RECORD   INTO  BIRG >ILE 

RECORM l,N«tC)«NBU< ^  
UtCOR ÖTITNRtf)iTBTTST iJ 
RErQRD(3.NRFC)«IBlTS(2)  

~ wrCÜ^Mä»N«EC)»ICOUNT 
RECQRDC5,NREC)«IR»Tfc(i) ,  

CAU  PACKCB.g^^BERC^WECORDj^NREC)) 

CALL PACKCB.g.PATN.RECORDCB.NHrC))  
—rJLTT^ttKTS.Il.BXrfc.RECORIXBr^tC)) 

!BUF(256)»NREC 
CALL  ^HlimCi.mLH^IBU^M^US.JtHW) 

1F(NREC.NE.31)   G0_I0_11!'  
mK«IBLt<*l 

CALL  BPtftRMM.lHtK.lBUF^oDStJERW)  
nDFTIWTti 
CALL  ^RtTfluifl.IBLK.IBUF.HXPBfJERW) 

ENOFTLE  3      __^  
TFTUfftT 

NO ROOM 
liV CUNMNUl 

FOR  BfcPC  FILF 

TERRd)«« 

END 

ROUTINES CALLED! 
rilOC » 8LTFIL, WtADHw, r*lK -wwrnnr 

ShITCHtB  ■ /DN,/SU»/CU 

 LINBTH BLDCR 
BFILE 

ARCS 

79* 
It 
22 

—rfütiii 
(Mies*) 

• •COMPILER      ____ 
TUTT 

B^cLARATivr» aim UTBB 

ASSEMBLY ititi inn 

42 
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Subroutine XMIT 

XMIT outputs the word JDOUT to the UDC-11 module, OUTMOD. It then reads 

back the data from the input module, INMOD, and compares it with JDOUT. JSEL is 

used to select Control Word A or B if necessary: 

JSEL = 0, No Select Necessary 

JSEL    1, Select A 

JSEL = 2, Select B 

XMIT returns JERR as the error code: 

JERR = 1, No Errors 

JERR = 2, Read Error 

JERR = 3, Write Error 

JERR = 4, Verify Error 

JERR ■ 5, Wait Error 

43 
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Sei i i io?- cckNr 
To tndtcite 
no ^' rrnrs 

Yes 

Yes 

Indicjte 
Wail Krror 
-IFRH 5 

C Heturn 3 

Indicate 
Input Error 
.)EHR-2 

f   Return       A 

Indicate 
Verify Error 
.IERR=4 

(    Return ] 

f  Return J 
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FOlfTRAN VM.tS MlllllS tt«0IC*T«  MU 

ii 
E ■ 

lUBROUT INl IHIT (OUTHOVFINNDO,JDO^lT»Jllk• JIM) 
C      XNXT OUTPUTS JOOUT TO THf UOC^tli 0UTN00.  IT THIN 
C      RUDI lACK TNE DATA FRON INNOO AND CONPAdll XT WITH 
C      JOOUT, JlCt XI UIEO TO ItLECT COMTROL MORD A OR l| 
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CÄlt OOirCI,OUTMOO,JOOUT,JSTAT) 

1« XF(JSTAT,EQ,S) 60 TO lit 
IFCJSTAT.EO,» 60 TO II 
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CALL D0H(|,06X8,JSEl,J8TAT) 

IS XFCJITIT.EO.S) 60 TO 311 
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CALL OXH(l,XNNOO,JDXN,JSTAT) 
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XF(JSTAT.E0,2) 60 TO 31 
XF(JOOUT,NE,JOXN) 60 TO All 
RfcTURN 

lil JERRal 
RETURN 

Sll JERRaS 
RETURN 

«II JfeRRM 
RETURN 

sea JERRBS 
RETURN 
END 
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SECTION V 

HARDWARE DESCRIPTION 

This section describes the control and interface circuitry for the BERCs.   For 

details concerning the BERCs. refer to the manufacturer's O&M manual. 

1.   INTRODUCTION 

The BERC control logic provides the necessary timing, decoding, and buffering 

to properly select, under computer control, the desired parameters for a given test. 

In addition, counters and storage elements are provided to collect and transmit re- 
sultant test data to the CSEL computer. 

For this discussion it is best to think of each BERC as containing two sections; 

a data generator (transmitter) and a meter (data analyzer).   Each section is con- 
trolled by separate logic sections (see Figure 8). 

Figures 9 and 10 show the basic data generator control elements for the 

1210A and 3000. respectively.   Figure 11 shows the basic meter control elements. 

TTiIa figure is applicable to both the 1210A and 3000 since their respective meter 

Interfaces, although phyalcally separate, operate essentially Identically. 

Optolsolators are uMd to separate the power supplies and signal grounds of the 

BERCS from that of the logic iiterfaces.   This prevents ground loops, etc. from 

causing errors in control and/or data signals.   The optol.ol.tors .re nonlnvertii« 

devices biased to be TTL compatible on both their Inputs and outputs.   See Figure 18. 

circuit U15, for the schematic of the optol.ol.tors used In the BERC control logic. 

2.   DATA GENERATOR CONTROL 

The data generator control Interfaces are primarily static buffers for control 

words from the UDC-11 which Initialize the data format in the BERCs prior to be- 

ginning a test.   These Interfaces also decode certain bits of these control words.   In 
addition, status drivers are provided to retransmit the control words to the UDC-11 
Input registers for verification. 

3000. 
Figure 12 shows the overall data generator control cabling for the 1210A and 
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CONTROL A 

DATA RATE 
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Figure 9.   1210A Data Generator Control Block Diagram 
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UDC11 

CONTROL 

STATUS 

STATUS 
DRIVERS 

Figure 10.   3000 Data Generator Control, Block Diagram 
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Figure 11.   Meter Control, Block Diagram 
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\ 
In the UDC-11, the control registers are BM685 modules with BW403 signal 

conditioning modules.   The status registers are BW731 modules with BW402 signal 

conditioners. 

Both the control and status signals in the data generator interfaces are negative 

true.   There are two reasons for this.   The first is that both the 1210A and 3000 recog- 

nize 0 volt at their inputs as an active control signal.   The second is that the UDC-11 

inverts the logic levels in both the control and status registers.   For further clarifica- 

tion see the instruction manual for the K-band terminal simulator Volume II Paragraph 

13.2.1 prepared under Contract F33615-72-C-2187. 

For the sake of brevity, all integrated circuits and connectors will be referred 

to only by their circuit symbol number, and the pin referred to will follow (i.e., inte- 

grated circuit U28 pin 3 will be noted as U28, 3 etc.).   In addition, when the signal 

flow through a gate is discussed, the circuit symbol number will be listed, followed 

first by the input pin(s), followed by a dash then the output pin.   For example, on 

Figure 17 with input pins 12 and 13, and output pin 11 will be written U7, 12, 13 - 

11. 

a.   Model 1210A Data Generator Control Interface 

Figures 13 and 14 show the details of the logic interface for the 1210A data 

generator control.   Control signals enter through A10A1J2 and go to the inputs of 

optoisolators U5 through U20.   The PATTERN bits are decoded by U28 (see Table 5) 

and the DATA RATE bits are decoded by U26 and U27 (see Table 6) before going to 

the optoisolator inputs.   All control signals also go to the inputs of status input drivers 

U30 through U37.   Resistor array U25 provides pullups on the control lines feeding 

the PATTERN and DATA RATE decoders, which gives increased noise immunity. 

Resistor networks Ul through U4 and U21 through U24 provide proper biasing for 

optoisolators U5 through U20. 

Depending on the state of the SELECT A/B bit, status input drivers U30 through 

U37 retransmit either the CONTROL A or CONTROL B words to the UDC-11 status 

register for verification. 
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TABLE 5 

TRUTH TABLE FOR 1210A PATTERN DECODE U28 

UDC 
Code 

U28 
Input 
Line 

U28 
Output 

7 6 5 4 3 

4 2 1 4 2 1 1 2 3 4 5 

0 0 0 1 1 1 1 1 1 1 

0 0 1 1 1 0 0 1 1 1 

0 1 0 1 0 1 1 0 1 1 

0 1 1 1 0 0 1 1 0 1 

1 0 0 0 1 1 1 1 1 0 

1 0 1 0 1 0 1 1 1 1 0 

Selected 
Pattern 

Pin 

Code 

Mark 

Space 

Alternate 

63 

511 

2047 

NOTE:  On Output, 0 is Controlling State. 
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TABLE 6 

TRUTH TABLE FOR 1210A DATA RATE DECODE U26 AND U27 

UDC 
Code 

026^27,029 
Input 
Line 

U26,U27 
Output 

8 4 2 1 

0 0 0 0 

0 0 0 1 

0 0 1 0 

0 0 1 1 

0 1 0 0 

0 1 0 1 

0 1 1 0 

0 1 1 1 

1 0 0 0 

1 0 0 1 

1 0 1 0 

1 0 1 1 

8 2 

1 

1 

0 

0 

0 1 

0 1 

0 0 

0 0 

0 1 1 

0 1 1 

0 1 0 

0 1 0 0 

NOTE:   On Output, 0 is Controlling State. 
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Selected 
Data Rate 

U26 U27 
9 6 5 4 3 2 9 7 6 5 

0 I 2 3 4 5 6 8 9 10 11 

0 -*- 
A 
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0 

1 0 

Pin 

Code 

75 

110 

150 

300 

600 

1200 

1800 

2400 

4800 
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In the active state, the drivers furnish a return to relay coils in the BW731 

modules in the UDC-11.   Since these relays are powered by 6 Vdc, the driver outputs 

will be at 0 Vdc in the "on" (conducting) state, and   6 Vdc in the "off (nonconducting) 

state. 

Assume that CONTROL A word is selected.   The SELECT A/B line J2,1 is a '1'. 

Inverters U29, 2 and U29, 6 then send a '0' to pins, 11 and 15 of the status drivers 

enabling the CONTROL A inputs pins 10 and 14.   At the same time, inverters U29, 

4 and U29, 8 send a '1' to pins 2 and 6 of the status drivers disabling the CONTROL B 

inputs, pins 1 and 5.   If CONTROL B were selected, all the conditions would simply 

reverse. 

On the output side of the status drivers, pins 3 and 13 form a wired OR as do 

pins 7 and 9. 

Notice that the status input drivers retransmit the selected control word non- 

inverted. 

On CONTROL A word, bit 15 is not used, and on CONTROL B word bits 4 through 

15 are not used.   The status driver input pins corresponding to these bits are put at 

logic '1' by connecting them to U25,9 causing the computer to read these as "zeros". 

b.   Model 3000 Data Generator Control Interface 

Figure 15 shows the details of the logic interface for the 3000 data generator 

control.   Except for being simpler, this interface operates ir much the same manner 

as the one used with the 1210A. 

Control signals enter on A10A1J3 and go to the inputs of the status input drivers 

Ul, U2, and U3.   These signals are also connected to the inputs of optoisolators U31 

through U36.   The PATTERN control bits are decoded by U4 (see Table 7) before 

going to the optoisolator inputs.   U17, Ul8y U26 and U27 provide proper biasing for 

the optoisolators.   Part of U18 is also used to provide pullups at the input of decoder 

U4. 
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TABLE 7 

TRUTH TABLE FOR 3000 PATTERN DECODE U4 

UDC 
Code 

U4 
Input 
Line 

U4 
Output 

7 6 5 4 3 

4 2 1 4 2 1 1 2 3 4 5 

0 0 0 1 1 1 1 1 1 1 

0 0 1 1 1 0 0 1 1 1 

0 1 0 1 0 1 1 0 1 1 

0 1 1 1 0 0 1 1 0 1 

1 0 0 0 1 1 1 1 1 0 

1 0 1 0 1 0 1 1 1 1 0 

NOTE:  On Output, 0 is Controlling State. 

Selected 
Pattern 

Pin 

Code 

Space 

Mark 

Alternate 

63 

511 

2047 

ß2 
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In this interface there is no multiplexing of the control bits at the status driver 

inputs, and a positive voltage from U18, 5 is used at the enable inputs. 

3,    METER CONTROL 

As shown in Figure 11, the meter control interface logic employed with each 

BERC handles all communications between the BERC and its associated DRll-A 

registers.   Except where noted, all logic levels utilized in the meter control interfaces 

are TTL, positive true. 

The meter control interface for each BERC contains the following: 

1. Logic required for proper sequencing of control signals to BERC, and status 

signals to DRll-A. 

2. A decode for BLOCK SIZE bits. 

3. A 12-bit binary counter which totalizes errors which occur in a given test. 

Logic storage is provided to show when counter has overflowed at least once. 

4. Buffers to transmit error count to DRll-A. 

5. Drivers for front panel monitor lamps. 

a.   1210A Meter Control Interface 

Figure 16 shows the meter control interface cabling for the 1210A as well as 

the connection for the 1210A optoisolator power supply A10PS2. 

Figures 17 and 18 show the details of the meter control interface logic for 

the 1210A.   In Figure 17, MAN/REMOTE switch A10S1 is shown in the REMOTE 

position.   The lower section puts the MAN/REMOTE flag to ground (logic 0) - the upper 

section puts the common of the optoisolator power supply on the remote control line to 

the 1210A which puts it in the remote mode.   If A10S1 were placed in the MANUAL 

posltion,the MAN/REMOTE flag would be put at a 1 by the pullup at U9,3.   The remote 

control line would be put at a 1 by the pullup at U22,2.   This would put the 1210A in the 

manual mode. 
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Figure 18.   1210A Meter Control Interface 
Board Assembly A10A1A1 Logic Diagram, 

Block Size Decode Section 
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As previously stated, the PDP-11 computer running CSEL. before starting a 

test, checks the MAN/REMOTE flag to ensure that the BERC is in the remote mode. 

When a test is to be started, the PDP-11 loads the COMMAND WORD register in the 

DR11-A (see Table 7).   The gating and control logic In the DR11-A then issues a 

NEW DATA READY pulse which Is a positive pulse, approximately 500 nanoseconds 

wide. 

The NEW DATA READY pulse goes to Ul, 9 and U2,3.   It is inverted at Ul, 8 

and sent to the preset input of the READY/BUSY section of flip flop U10,10,   The 

preset input of the flip flops used in this interface are level controlled with the 0 state 

active.   The preset input U10,10 is thus activated immediately upon receipt of the 

inverted NEW DATA READY pulse.   Figure 19 gives the timing relationships of the 

events to be discussed next.   Presetting the READY/BUSY section of U10 causes 

U10,8 to put a 0 on the input of AND gate U7,9,   This causes U7,8 to put a 0 on the 

READY/BUSY line.   The interface is thus set to a BUSY state immediately upon receipt 

of the NEW DATA READY pulse.   U7,8 also connects to U32,9, so when U7,8 goes to 

0 (BUSY), lamp driver U32,9-8 is disabled and the READY lamp on the front panel is 

extinguished. 

One shot U2 initiates and separates events so that they occur in proper order. 

The output of U2, 6 is a positive pulse approximately 20 microseconds wide.   This 

pulse width is set by the capacitor mounted on pins 4 and 11 of component holder U9, 

and connected across pins 10 and 11 of U2,   A IK pullup resistor on U9,2 is connected 

to U2,4, and 5.   This enables the one shot input U2,3. 

If the BERC had detected a loss and ^recovery of sync during a test, on the SYNC 

RECOVERED flip flop (U10), pin 5 would be a 0 and pin 6 would be a 1.   Ul, 4 would 

then be a 1 asserting the SYNC RECOVERED bit.   The 1 on U10,6 would enable the 3-4 

section of lamp driver U32, so the SYNC RECOVERED light on the front panel would be 

on.   If the RESET SYNC RECOVERED line at U35,2 is asserted when U2 "fires," the 

positive pulse from U2, 6 will be inverted at U35,3 and sent to the preset input pin 4 of 

the SYNC RECOVERED section of dual flip flop U10,   This now causes U10,5 to go to 1 
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Figure 19.   1210A Meter Control Interface, Timing Diagram 
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and Ul0,6 to go to 0.   With U10, 5 a 1,  Ul,4 is now 0 so the SYNC RECOVERED bit is 

no longer asserted.   With U10, 6 a 0, the 3-4 section of lamp driver U32 is now disabled 

so the SYNC RECOVERED lamp is now extinguished. 

If the RESET COUNT line at U8,13 is high, the positive pulse from one shot 

U2,6 is inverted at U8,11 and sent to the reset inputs (pin 13) of the binary error 

counters U25, U26, and U27 clearing them.   This RESET COUNT pulse from U8,11 

also goes to the preset input of the COUNT OVERFLOW flip flop U28,4.   If a count 

overflow had been previously detected, U28,6 would be a 1.   The RESET COUNT pulse 

would cause U28,6 to go to 0 which is transmitted by buffer U24 to the COUNT OVER- 

FLOW bit in the DR11-A.   U28,6 also connects to the 1-2 section of lamp driver U32, 

so the 0 now on U28,6 disables this driver and extinguishes the COUNT OVERFLOW 

lamp.   Finally the RESET COUNT pulse goes to the input of optoisolator U21, 7.   The 

output, U21,10 sends the RESET COUNT pulse to the BERC which resets the error 

counter and overflow indicator. 

If the START TEST line at U8,2 is asserted, the pulse from U2,6 will be inverted 

at U8,3 and sent to the input of optoisolator U21,3.   The output U21,14 sends the start 

test pulse to the BERC.   Note from Figure 19 that the test is started by the trailing 

edge of the START TEST pulse, so that all counters and status flip flops will have been 

initialized prior to the beginning of a test. 

At this point some logic levels should be noted.   Remember that the START TEST 

command line was asserted so it is a 1.   This 1 is seen at U8,9 so the TEST END sig- 

nal on US, 10 will be seen inverted at U8,8 and U7,5.   The START TEST command, 

inverted by Ul, 1-10, is seen as a 0 at U8,5 so the one shot pulse at U8,4 is ignored 

and U8,6 and U7,4 are now a constant 1.   Since U7,4 is a 1, the transitions at U7.5 

can now be coupled to the clock input of the READY/BUSY flip flop U10,11. 

When the BERC senses the trailing edge of the START TEST pulse, it puts the 

TEST END line to 1, which indicates that a test is in progress.   This 1 is coupled 

through optoisolator U14,3-6 and buffer U7,12, 13-11 to Ul, 13 and U8,10.   This 0 to 
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1 transition Is Inverted at U8,8 and coupled through U7,5-6 to the READY/BUSY 

flip flop clock Input, U10,11 as a 1 to 0 transition.   Since the flip flops used In this 

Interface are clocked by a rising edge (0 to 1) this 1 to 0 transition Is Ignored. 

When the BERC has finished running the test as programmed. It puts the TEST 

END line from 1 to 0.   This Is Inverted by U8,10-8 and coupled by U7,5-6 to the 

clock Input U10,11 as a 0 to 1 transition.   This transition toggles the flip flop, which 

causes U10,8 to go to 1.   U7,9 and 10 are now 1, so U7,8 goes to 1 which indicates a 

READY condition to the processor.   At the same time, lamp driver U32,9-8 Is now 

enabled and the READY lamp Is lit. 

Assume that the START TEST line has not been asserted.   U8,2 will be a 0, so 

the one shot pulse at U8,1 will be Ignored and a start test pulse will not be issued. 

Ul, 11 Is a 0 which is inverted to a 1 at Ul, 10 and sent to U8,5,   The positive pulse 

from one shot U2 can now be Inverted by U8,4-6 and sent to U7,4.   Since U8,9 Is a 

0, U8,8 Is a constant 1 and so U7,5 Is also.   This means that U7,4-6 can couple the 

negative going pulse from U8,6 to the clock Input U10,11.   Again, the falling edge is 

Ignored and the rising edge toggles the flip flop which, as previously stated, puts a 

1 on U7,9. 

A word about Ul, 13-12.   If the BERC Is not running a test, Ul, 13 will be a 0 

which Is Inverted to a 1 at Ul, 12 and sent to U7,10, which enables U7,9-8 to pass 

whichever state Is at U10,8.   If however the BERC were In the CONTINUOUS mode, 

the TEST END line would be continuously high.   This would put a constant 1 at Ul, 13 

which would put a constant 0 at U7,10.   U7,8 would thus transmit a 0 (BUSY) regardless 

of the state of READY/BUSY flip flop U10,8. 

The BERC transmits one error pulse each time an error Is detected.   These 

error pulses are coupled through optolsolator U13,3-l4, buffered by U36,4,5-6 and 

sent to the block Inputs pin 8 of binary error counters U2S, U26, and U27.   U33 and 

U34 drive the ERROR COUNT display lamps on the front panel.   U28, U30 and U31 

transmit the error count to the DR11-A DATA WORD register. 
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As previously stated, the error counter in the interface logic overflows after a 

count of 4095.   On the 4096th count, U27,11 goes from 0 to 1 which toggles the COUNT 

OVERFLOW flip flop U28, putting U28,6 to 1.   Once set, U28 Ignores all other inputs 

at its clock input until present again by the COUNT RESET pulse.   U24,1,2-3 drives 

the COUNT OVERFLOW line to the DRll-A. 

The RCVR SYNC STATUS signal from the BERC is coupled through optoisolator 

U13,7-10 and inverter Ul,5-6 to the clock input of the SYNC RECOVERED flip flop 

U10,3.   Buffer U7, 1,2-3 drives the RCVR SYNC STATUS line to the DRll-A and the 

input of IN SYNC lamp driver U32,5-6. 

The the BERC receiver is in sync, the RCVR SYNC STATUS line from the BERC 

is a 0.   This is inverted at Ul,6.   Buffer U7,1,2-3 puts a 1 on the RCVR SYNC STATUS 

line to the DRll-A and to U32,5 so the IN SYNC lamp is now lit.   If the BERC should 

detect a loss of sync, the RCVR SYNC STATUS line will go to 1.   Inverter Ul, 5-6 now 

puts a 0, through buffer U7,1,2-3 to the DRll-A RCVR SYNC STATUS line, indicating 

a loss of sync.   U32,5 now also is a 0 so the IN SYNC lamp is extinguished. 

When the BERC recovers sync,the RCVR SYNC STATUS line again falls to 0.   At 

Ul,6 this is seen as a 0 to 1 transition.   This transition at U10,3 toggles the SYNC 

RECOVERED flip flop which puts a 0 at U10,5 and a 1 at U10,6.   Inverter Ul,4 now 

becomes 1 so the SYNC RECOVERED bit is asserted.   The 1 at U10,6 enables lamp 

driver U32,3-4 so the SYNC RECOVERED lamp is now lit. 

Refer to Figure 18.   The BIT/BLOCK ERROR control bit is coupled through 

optoisolator U36,3-14 to the BERC.   The SINGLE BLOCK/CONTINUOUS bits is coupled 

through inverter U35,9,10-8 then through optoisolator U36,7-10 to the BERC.   Refer 

to Table 2 for an explanation of the function of these bits. 

U5, U6 and Ul, 1-2 form a decode for the BLOCK SIZE bits (see Table 8). 

Optoisolators U15 through U20 couple the decoded BLOCK SIZE bits to the 1210A BERC. 

Resistor networks U3, U4, Uli, U12, U22, and U23 provide biasing for the 

Optoisolators. 
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TABLE 8 

TRUTH TABLE FOR 1210A BLOCK SIZE DECODE U5 AND U6 

INPUT OUTPUT 

LINE 8 4 2 0 2 3 4 5 6 7 8 9 10 n 
0 0 0 0 0 
0 0 0 0 
0 0 0 0 _ 

0 0 0 1 

0 1 0 0 0 
0 1 0 0 
0 1 0 
0 1 0 

— 
1 0 0 0 

1 0 0 0 
— 

1 0 0 • 
0 

1 0_ JL 1 0 

WL 

2WL 

4WL 

8WL 

16WL 

32WL 

.o3 

104 

I05 

106 

io7 

108 

NOTE:  On the Output,  0 is the Controlling State. 
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b.   Model 3000 Meter Control Interface 

The meter control interface for the Model 3000 BEUC operates almost exactly 

like the one used with the model 1210A.   The only difference is that the START TEST 

pulse is positive instead of negative (compares Figures 19 and 20).   Referring to 

Figure 5-14, U6 is the time out one shot Uli,3-5,6 is the SYNC RECOVERED flip flop. 

Uli, 11-8 is the READY/BUSY flip flop.   U13, U14 and U15 are the binary error coun- 

ters.   U16 is the COUNT OVERFLOW flip nop.   U42 and U43 buffer the error count 

data to the DR11-A.   U28, U29, and U30 drive the front panel lamps.   U5 is the decode 

for the BLOCK SIZE bits (see Table 9).   U22,23 and U37 through U40 are optoiso- 

lators.   Figure 22 presents the overall meter control interface cabling for the Model 

3000. 

TABLE 9 

TRUTH TABLE FOR 3000 BLOCK SIZE DECODE U5 

INPUT OUTPUT 

LINE 8 4 2 

0 0 0 0 

0 0 0 
0 0 1 0 

0 0 1 

ö 1 0 0 

0 1 0 

0 1 1 0 

0 1 1 

? 3 4 5 6 7 

1 1 1 1 

0 1 1 1 1 
0 1 1 ] 

1 0 1 1 

1 1 0 1 

1 1 1 0 
1 1 1 1 0 
1 1 1 1 1 0 

10 
icr 
io; 
10* 
10^ 

io; 

10 8 

10 

NOTE:  On the Output, 0 is the Controlling State. 
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Figure 20.   3000 Meter Control Interface, Timing Diagram 
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SECTION VI 

CALIBRATION 

Since ail the interfaces described herein are digital and no adjustments are 

provided or necessary, no periodic calibration is required. 
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SECTION VII 

TROUBLE SHOOTING AND REPAIR 

If either BERC does not respond properly to commands from CSEL. the MAN/ 

REMOTE switch controlling it should be checked to be sure it is in the REMOTE posi- 

tion.   If this is not the trouble, place the switch in the MAN position.   The operation of 

the BERC can then be tested from its front panel to be sure it is functioning properly. 

If the BERC is operating normally, check the three power supplies in the interface 

chassis, A10PS1, A10PS2, and A10PS3.   They should each be +5 Vdc.   Next, with the 

switch in the REMOTE position, use the System Exerciser panel in the PDP-11 com- 

puter to manually set the control bits to the BERC (see Volume II, Section 16 of the 

K-Band Terminal Simulator manual, prepared under Contract F33615-72-C-2187). 

See Figures 5 and 6 for the address and data format. 

To save time it will usually be best to start at the control connectors on the back 

of the BERC and probe to see if the control bits correspond to what was set up on the 

System Exerciser,   If not, check the cable connectors at the cabinet I/O panel.   If they 

check, chfick the ICs on the logic interface boards.   If the signals at the cabinet I/O 

connectors do not correspond to the system exerciser panel settings, check the control 

cables.   It tl       .bles are all right the trouble is likely in the PDP-11 computer or the 

DRll-A or UDC-11 interfaces.   For these, refer to the appropriate instruction manual. 
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Unit  BERC Patch Panel 

Assembly No.    A9 

Part 

Jl - J6 
J8 - J12 
J14 - J18 

J7, J13 

Description 

Jack, BNC, Bolkhead 

D Receptacle, 25 pin 

Part No. 

95750 

17 - 10250 

Manufacturer 

Amphenol 

Amphenol 

MM 
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Unit BERC Interface Chassis 

Assembly No.    A10 

Part Description Part N", Manufacturer 

Jl -J3 Rectangular Receptacle 75 pin 8026-075-000-704 ELCO 

J4, J5 Rectangular Receptacle 90 pin 00 8016-90-000-707 ELCO 

J6, J7 Circuit Card Header 3432 - 3005 3M Scotchlex 

PI -P3 Rectangular Plug 75 pin 00-8026-075-000-818 ELCO 

P4 -P5 Rectangular Plug 90 pin 00-8016-090-000-704 ELCO 

P6, P7 Socket Connector 65043-015 Berg 

Pins for Jl - J3 and PI - P3 60-8216-0313 ELCO 

Pins for J4, J5 and P4, P5 000-60-8017-0313 ELCO 

Pins for P6, P7 47743 Berg 

PS1 Power Supply and 5Vdc LXS-4-5-OVR Lambda 

PS2, PS3 Power Supply Module and 5Vdc 5E50 Acopian 

Socket for PS2, PS3 END-1 Acopian 

SI. S2 Switch, Toggle DPDT MTG-206N ALCO 

TB1 Terminal Block Multi Section 525 (each section) Buchanan 

TB2, TB3 Barrier Terminal Strip 6-141 Cinch 

Front Panel Indicator Lamps 5082-4860 Hewlett Packard 

92 

-■iwlj-!'-JI-1'J~".J-i. ■it.iia.T—'-1 ■■•■-•■--'-, 
"-':-^•^^^■■-:U"'"—'^ MMtH 



■um..jy«i.,a»UMii^^w  i        i   w^m^^mn^mnit MiijLjjmjijuJiiM«- :,•>!..• immmmm.itm.:'' 

,f> 

: 

\\ 

; 

Unit  Interface Card Subchassis 

Assembly No.  AIP Al  

Part Description 

Jl -J3 P.C. Board Connector 86 pin 

J4 -J6 Rectangular Receptacle 90 pin 

Pins for J4 - J6 

P4-P6 Rectangular Plug 90 pin 

Pins for P4 - P6 

Part No. 

00-6307-086-309-001 

00-8016-90-000-707 

396-60-8017-0633 

00-8016-090-000-704 

000-60 8017 03 13 

Manufacturer 

ELCO 

ELCO 

ELCO 

ELCO 

ELCO 
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Unit   1210A Data Generator Control Interface Board 

Assembly No. A10A1A2  

, 

Part 

Ul -U4 

Ü5 - U20 

U21 - U24 

U25 

U2G-U28 

U29 

U30-U37 

Description 

DIP Resistor Array 

OPTO Isolator 

DIP Resistor Array 

DIP Resistor Array 

IC, TTL 

IC, TTL 

IC, TTL 

T 
Part No. 

898-3-R1-5K 

5082-5470 

898-3-R2.2K 

34A1024 

SN7442 

SN7400 

SN75453P 

Manufacturer 

Beckman 

Hewlett Packard 

Beckman 

Allen-Bradley 

Texas Instruments 

Texas Instruments 

Texas Instruments 

i 
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Unit    3000 Interface Board 

Assembly No. A10A1A3 

Parts Description Part No. Manufacturer 

Jl Circuit Card Header 3432-3005 3M Scotchflex 

PI Socket Connector 65043-015 Berg 

Ul, U2, U3 IC, TTL SN75451P Texas Instruments 
U4, U5 IC, TTL SN7442 Texas Instruments 
U6 IC, TTL SN74121 Texas Instruments 

U7 IC, TTL SN7404 Texas Instruments 
U8, U12 IC, TTL SN7400 Texas Instruments 
U9, U10 
U42, U43, U44 

IC, TTL SN7408 Texas Instruments 

Uli, U16 IC, TTL SN7474 Texas Instruments 
U13, U14, U15 IC, TTL 8284 Slgnetlcs 

U17, U18, U19 
U20 

DIP Resistor Array 898-3-R1-SK Beckman 

U21 DIP Discrete Component 
Header 

11018-14-L Scanbe 

U22 OPTOISOLATOR 5082-4360 Hewlett Packard 

U23, U31-U41 OPTOISOLATOR 5082-4370 Hewlett Packard 

U24, U25 
U26, U27 

DIP Resistor Array 898-3-R2-2K Beckman 

U28, U29, U30 IC, TTL SN7416 Texas Instruments 

Rl, R2 Resistor, lOK^W 
Carbon Composition 

Allen Bradley 

R3, R4 Resistor 390nlw 
Carbon Composite n 

Allen Bradley 

R5 Resistor 10K iw 
Carbon Composition 

Allen Bradley 

Cl Capacitor, Ceramic Disc 
.Olufd 

CRL 

C2 Capacitor, Electrolytic 
10 ufd 25V 

CRL 
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