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1. Summary 

An automatic calibration and signal switching system (Autocal) has 

been incorporated into the particle beam fusion data acquisition facility. 

The Autocal hardware is capable of generating horizontal and vertical refer­

ence calibration signals and switching them Co each channel cf each 7912 

Transient Digitizer. The system is also used to route signals from differ­

ent accelerators to the same digitizer. All Autocal functions are computer 

controllable. Software has been written to suppoit the capabilities of the 

Autccal hardware. The purpose of this report is to describe both the 

hardware and software in the Autocal system. 

2. Hardware 

The Autocal hardware consists of a Tektronix 1340 Data Coupler and six 

SM-2 Signal Switcher matrices. The Data Coupler contains two ASCII inter­

face cards, a controller card for each SM-2, a vertical reference signal 

generator card and a horizontal reference signal generator card. The 

system is interfaced to the facility Modular Computer Systems Modcomp II 

computer via a Modcomp 4B11 Asynchronous Communications Interface. A block 

diagram of the system is shown in Fig, 1. Each hardware component is 

described briefly below. Detailed descriptions of each item may be found 

in the appropriate manual. 

2.1 Data Coupler (Tektronix 1340)2 

The Data Coupler box Is used to house the ASCII interface, switch 

controller, and reference signal cards. It provides power to each card. 

All input and output signals for each card are bussed from external con­

nectors to che proper card. 

2.2 ASCII Interface (Tektronix 021-0061-00)3 

Communnication between the computer and the Autocal system is 
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accomplished via two ASCII interface cards (input, output) in the Data 

Coupler. Th2 data transfer rate is currently set at 1200 baud (bit/sec). 

This is a modification to the original set-up which operated at only 100 

baud. The modification was done by simply turning up the clock rate. The 

input card converts ASCII data from the computer into 16 bit binary words. 

These data words are then routed to the appropriate card. Input data 

consists of commands to the various cards. The ASCII output cprd converts 

16 bit binary data to ASCII characters and transmits it to the computer. 

Output data consists of the status worJs from the switch controller and 

reference signal generator cards. 

2.3 Switch Controller Cards (Tektronix 070-3094-00)* 

Each SH-2 switch matrix unit requires a 32-bit output controller 

card in the Data Coupler, The purpose of this card is primarily to latch 

up and hold switch status commands sent from the computer. This latched 

data is placed on the control Input line for the appropriate SM-2. The 

switch control data consists of two 16-bit wurds. These two words com­

pletely define every switch position in the matrix. The latched data may 

be interrogated by the computer to determine how each switch is currently 

positi oned. 

2.4 Reference Signal Generator Cards (Tektronix 021-0052-00)5 

The Data Coupler contains vertical end horizontal reference 

signals generator cards. The vertical card can generate the following 

positive dc levels: 

1. 0.0 V 
2. .01 V 
3. .025 V 
4. .05 V 
5. .1 V 
6. .25 V 
7. .5 V 
8. 1.0 V 
9. 2.5 V 



The accuracy of the output levels Is + 0.25 percent or + 75 uV into 50" 

or higher loads. The horizontal card can produce periodic signals with 

rep rates from 0.25 Hz - 125 MHz. The signals are at fixed frequencies 

in a 

0.25, 0.625 1.25 x 10 1 i = 0. 1, ..., 8 

sequence. The output period accuracy Is j- 0.02%. The output amplitude 

is > 150 mV into 50 0. The signal is a square wave at frequencies below 

about 25 MHz. Above this frequency, the signal becomes distorted due to 

loss of harmonics and reflections. The resultant steady state signal is 

still very usable for time calibrations. 

2.5 Signal Switcher Matrix (Tektronix SM-2) 6 

Each 5M-2 Signal Switcher Matrix contains twelve four-to~one 50 ?i 

switching modules, in this report Modules will be numbered 0-11. Each 

module can switch signals from one of four inputs to the output. In 

addition the first eight modules can be completely disconnected. The 

switch positions of all the modules are determined by the two 16-bit 

matriv status words. All switches are generally affected when these 

words are changed- The manufacturers electrical characeristics are as 

follows: 

Characteristic Value (Max) 
Switched Voltage 100 VDC 
Switched Current <..... 250 ma DC 
Breakdown Voltage 250 VRMS 
Risetime (500 source) .............. 350 ps 
.Aberration (when driven with a 

1 ns risetime pulse) ... 4% 

In addition, the VSWR was measured to be 1.2 with a Hewlett-Packard 1415A 

Time Domain Reflectometer. 

The SM-2 Switch Matrices have been slightly modified. In their 

original configuration modules 0-6 and 8 could be completely disconnected. 

The modification was to make 0-7 disconnectable. This was done to make 
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the programming easier. 

2.6 System Configuration 

Two switch modules are dedicated to each 7912, one for each 

vertical input channel. The switch inputs are used as follows: 

Input Signal Input 
1 Hydra 
2 Proto I 
3 Proto II 
4 Autocal 

In addition, one switch module called the Autocal switch Is used to send 

either the vertical reference signal or the horizontal reference signal to 

the 7912 switch module Autocal input ports. The vertical signal Is fed 

Into input 3 and the horizontal signal is fed into input 4. Inputs 1 and 

2 are not used. A 0.2-500 MH2 amplifier is available for boosting the 

horizontal reference signal level to about 2 vpp. The signal is normally 

routed through this amplifier before going to the Autocal switch. 

2.7 Computer Interface 

The autocal hardware is interfaced to the Modcomp computer via a 

4811 Asynchronous Communications Interface card located in a Peripheral 

Controller Interface box in one of the computer cabinets. The 4811 reads 

and writes ASCII data compatible with the ASCII interface in the Autocal 

Data Coupler. The Autocal hardware uses channel 2 of the 4811. This 

channel operates in a full-duplex (simultaneous read/write) no echo, no 

parity mode. The channel input device is called AI2. And the output 

device is called A02 in the CPU operating system. 

3. Software 

A Fortran program, CAL7912, has been written to utilize the Autocal 

system to calibrate the 7912 digitizers. Calibration can be performed 

automatically or manually. The program maintains the files of calibration 

data on the disc. 



3.1 Activation 

The program is catalogued on disc file LMT as an overlay under 

the alias ACL. The program may be activated by pressing the Control 

Interrupt button on either the console or the user 4010 terminal. If no 

program is using the terminal, the control program will type the message 

READY 

The user then must type 

GO CAL (return) 

within seven seconds. If the program is not already in use and if there 

is sufficient core, the program will bn activated. If the Autocal 

program is requested from the user 4010 terminal, it will be running in 
Q 

core partition 2 as a task under the name AC1. If it is requested from 

the console terminal, it will be running in core partition 3 under the 

name AC2. The program may be simultaneously running on both terminals. 

However, in general two programs cannot be talking to the 7912's at the 

same time. 

3.2 File Assignments 

3.2.1 Operator Communications 

User communication with the program is via logical unit 

numbers 10 and 11 for program output and input respectively. These files 

are automatically assigned to the terminal from which the program was 

activated. 

3.2.2 Autocal Hardware Communications 

Communications with the Autocal hardware is via logical unit 

numbers 12 and 13 for output and input respectively. Logical unit 12 is 

always assigned to device A02; logical unit 13 is always assigned to 

device AI2. 
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3.2.3 Calibration Data Files 

Horizontal calibration data is stored on logical unit 25. 

This unit is defined as a direcc access subpartition of the file name CAL. 

CAL is assigned to partition ACA on disc pack 2. 1 0 This subpartition has 

the following direct access characteristics: 

1) 400 records 
2) 110 words/record 
3) records unformatted. 

Each record contains one complete horizontal calibration curve. Each 7912 

has calibration data for four different time base sweep speeds. 

Vertical calibration data is storea on logical unit 26. This 

unit is also defined as a direct access subpartition of the file CAL. 

The vertical calibration subpartition has the following characteristics: 

1) 800 records 
2) 25 words/record 
3) records unformatted. 

each record contains one complete set of vertical calibration data. Each 

7912 channel has calibration data for four dlffe. tnt amplifier gain settings. 

3.2.4 EBD Shot Set-Up Data 

The program reads shot set-up information produced by the data 

acquisition program EBD from logical unit 27. This unit is a direct 

access subpartition of file name DAT. DAT Is assigned to disc partition 

ADA on pack 2. Unit 27 has the following direct access characteristics: 

1) 4 records 
2) 500 words/record 

3) records unformatted. 

3.2.5 7912 Communications 

Communications with the 7912 Transient Digitizers is via the 

file name TEK. This file is assigned to the 7912 logical device TD. TD 

is the software symbiont driver which processes all communication with 

the 7912's.12 



3.3 Operation 

The program announces its presence after activation by erasing 

the terminal screen and typing 

PROGRAM AUTOCAL ACTIVE 

ENTER CAL MODE: AUTO, MANUAL, PRINT 

The user must then enter the mode he desires. Valid entries are described 

b e 1ow. 

Entry Effect 
A Automatic calibration overlay run. 
M Manual calibration overlay run. 
P Print overlay run. 

Each overlay is described in detail in the following sections. 

Many operator commands are typed in response to th.. message 

READY 
d 

The following prompt delimiters "d" are used 

d Program 
$ AUTCAL errots 
? MANCAL commands 
1? PRICAL commands. 

Command responses are typed in on the terminal keyboard. Each command 

consists of a directive word followed by up to three paramecers. Parameter 

entries may be alphanumeric text strings, integer numbers, or floating 

point numbers. Valid commands for the different overlays are described in 

the appropriate section. 

Capital letters in command descriptions indicate entries which 

must be typed generally as shown. Small letters indicate user supplied 

numbers. Only the first three characters of directive words need be typed. 

Only the first two characters of alphanumeric parameters are required. 

3,3.1 Automatic Calibration Overlay 

3.3.1.1 Start Up 
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iiie overlay AUIWVL starts by turning off switch modules 

0-7 and setting modules 8-11 to position 1 on all SM-2 matrices. It also 

turns off vertical and horizontal reference signals. The program then 

erases the 4010 terminal screen and prints 

AUTOMATIC CALIBRATION" PROGRAM 

ENTER UNITS TO BE CALIBRATED OR "ALL" OR "SHOT" OR "NONE' 

The valid responses are described below. 

Response Effect 

nl, n2, 7912 unit numbers nl, n2,... will be autcmatically 
calibrated. 

ALL All 7912's will be calibrated. 

SHOT The 7912*s selected for use the last time program 
EBD was run will be calibrated. Unit nuniĥ rs 
are read from the disc. 

NONE No units will be calibrated. The ovprlay will exit. 

If an entry is invalid, the program types 

ILLEGAL ENTRY 

and the user may rry again. If the entry is valid> the program then 

types the message 

ENTER CAL MODE: VERT, HORZ, BOTH 

val'd responses are: 

V - vertical calibration only. 
H - horizontal calibration only. 
B - both horizontal and vertical calibration. 

It is possible to do both vertical and horizontal 

calibrations on the same run. However, it is generally unadvisable. The 

end of the cabl*. linking the Autocal reference signals to the #4 inputs 

on the switch matrices has provisions for connecting a 50 Q terminator. 

This terminator cleans up reflections on the horizontal cal signal. 

However, it loads .../n the vertical cal signal by about 30%. Thus the 



terroinator must be removed when doing vertical calibrations. 

3.3.1.2 Vertical Calibration 

The first step in the vertical calibration process is to 

digitize a baseline jn the proper unit, (In this and all subsequent steps 

the 7912 is armed ani triggered automatically by the computer.) If the 

knobs readout data from the unit indicates that only one channel is active, 

the program proceeds to calibrate that channel. If both channels are 

active, the program tries to determine if the amplifier is in ADD or ALT 

mode. Operation in CHOP mode is not allowed. This is done by digitizing 

a second baseline. If the trace stays in the rame place, the program 

assumes ADD mode. Only channel 1 will be calibrated in ADD mode since 

there is no way to locate the channel 2 baseline. If ALT mode is detected, 

the program tries to decide which channel triggered fir=t. The program 

first checks if the unit is in single sweep mode. If it is not, an error 

message is printed; and the operator must correct the situation. The 

trigger sequence is deduced by putting a voltage cf one division on the 

channel 1 input and digitizing the trace. If the trace position is 

different from the first baseline value, the program assumes channel 1 

triggered first. If channel 1 did trigger first, the unit is armed and 

triggered again so channel 1 will trigger when the actual calibration 

starts. Both channel 1 p.ad channel 2 will be calibrated independently 

if ALT mode is detected. 

After the progran has decided where the vertical amplifier 

mode switch is set, it goes through the following steps to actually cali­

brate each channel in use. 

1) A baseline is acquired again for the channel being calibrated. 

2) The program checks if there is room for at least a one division 

reference signal. If there is not, a VPOS error is printed; and 
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the operator must reposition the trace to continue. The program 

then switches the maximum reference voltage that will fit on the 

screen to the channel being calibrated. The space available is 

normally the distance between tht baseline and ttv- r.jp of the 

screen. However, in the case of inverted operation, it is the 

space between the baseline and the bottom of the screen. 

3} This signal IF digitized; tm baseline is subtracted; and the 

signal average is computed. 

4) The calibration factor is then the actual reference voltage divided 

by the average deflection in 7912 addresses computer above. 

Steps 1-6 are done twice for each channel, and the calibration fact.r Is 

taken to bi. the average of both passes. U i\w unit is in A^i modi it 

is triggered twice in steps 1 and 3 to insur. the proper channel wi.L be 

digitized. If the average signal deflection in -.tep 3 is less than half 

a division (32 addresses), a VCAL error message ;J printed. This Indicates 

that either a hardware malfunction exists or something is nut connected. 

The program next attempts to write the calibration curve 

to the disc. Karh channel of each 7912 has room for four calibration 

curves. Kach curve corresponds to a different sensi t ivy switch setting. 

[f the program finds an existing curve corresponding to the current 

channel sensitivity setting, that curve is replaced. If .io existing 

curve is found, the program prints a message and a listing of which 

curves are present. A typical example is shown below 

NO EXISTING CAL CURVE FOR UNIT 1 CHANNEL 1 

EXISTING CURVES ARE FOR: 

1 IV 

2 100MV 

3 500MV 



4 50 MV 

ENTER NEW CAL RECORD 0. 

The oper^or then must choose which old cal curve he wants to replace by 

typi.ig a number frcra 1 to 4. The vertical calibration data will then be 

written to disc in one record. The components of the record are: 

1. Amplifier sensitivity setting (6 ASCII charactors), 
2. Number of ca] points (= 1) (Integer), 
3. Average vertical deflection (floating point), 
4. Reference voltage (floating point), 
5. Date (3 integers). 

This completes the vertical calibration sequence for the unit being 

calibrated. 

3.3.1.3 Horizontal (Time Base) CallbraLion 

This section describes the horizontal calibration 

sequence. Calibration signals are fed into vertical amplifier channel 1 

if it is on, i.e., mode switch set to CHI, ADD, or ALT. Otherwise channel 

2 input is used. First a baseline is digitized. Then the horizontal 

reference signal whose period is 0.8 times the current time base sweep 

rate is switched on and digitized. The baseline is subtracted point by 

point from the reference signal. 

The unit time cal curve is then generated by computing 

the number of 7912 addresses between every other signal zero crossing. 

Every other crossing must be used since the calibration signal may not be 

symmetric. The time corresponding to each such zero crossing is simply 

T(I) = (I - 1)*PERI0D I =1, 2,.., , NCAL 

PERIOD = reference signal period, 

NCAL = number of cal points. 

The total number of cal points will usually be 12. If the horizontal 

sweep is non-linear, the dircances between crossings will not be constant. 

The program measures the non-linearity by averaging all the distances 
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between crossings and then computing Che per cent deviation betw;en each 

crossing distance and the average. The program will produce ICAL errors 

if (L) the number of cai points Is ':ss than 3 or greater than 25 or (2) 

any non-tinearity error exceeds 20%. 

The AUTCAL overLay then tries to write the calibration 

daca to the disc. The new horizontal cal data will overwrite any existing 

data that corresponds to the current time base sweep speed knob setting. 

If none of the 6 possible cai records contain data for the current sweep 

speed, the operator must select where he wants Lhe new data to be written 

as described above (3.1.1.2) for the vertical c.ise. The channel number 

in the message will either be a 3 or A depending on whether the 7912 has 

a 7B53A or 7B92A time base plug in. The calibration data record written 

to the disc contains the following Information: 

1) Time bast: sweep speed (6 ASCII characters) 

2) Number of cal points - N'CAL (integer) 

3) KCAL pairs of ca) points - XCAL, YCAL (floating point) 
XCAL - zero crossing address 
YCAL - zero crossing time 

4) Date (3 integers) 

This completes the calibration process for the current unit. 

3.3.1.4 Error Response 

If any errors were detected in the calibration proc-r̂ ses 

described above, the user most determine the correct problem to continue 

the program. Several commands are available for doing this. These 

commands are entered in response to the message 

READY 
$ 

as described in 3.3. Valid commands are described below. 
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3.3.1.4.1 TV 

The unit currently undergoing calibration will be 

placed In TV mode, and the dot graticule will be turned on. 

3.3.1.4.2 PRINT 

This command causes the program to print out the 

fallowing parameters u-sed in the calibration process. 

1. Unit number 
2. Date 
3. Knobs settings 
4. Last normalization status 
5. Horizontal cal furve location 
6. Vertical cal curve locations. 

Some or all of the above parameters may be invalid depending on where the 

error occurred. Horizontal and vertical calibration data will also be 

printed if it has been computed. 

3.3.1.4.3 PLOT 

The last signal digitized will be plotted. 

3.3.1.4.4 SWITCH, unit, channel, position 

The switch module corresponding to the 'unit' and 

'channel' selected will be switched to the desired 'position1. The valii 

'unit' entries are 0-28. Valid 'channel' entries are 1 or 2. Valid 

'position' entries are 0-4. The Autocal switch is the module corresponding 

to unit 29 channel. The switching is done so as to maintain the previous 

positions of all other modules in the matrix. 

3.3.1.4.5 VCAL, value 

This command causes the vertical reference card ti 

generate the reference signal closest to but not greater than the 'value' 

requested. No switch positions are affected. 

3.3.1.4.6 HCAL, value 

This commend causes the horizontal reference card to 
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Hf*!u*rattr the ref erence signal closest to the va lue requested. N'o switch 

positions are effected, 

"3,3.1*4.7 GO, (destination) 

This command causes transfer of program control. 

Valid 'destination' entries are described below, 

D e s t i nat ion Effect 

(None) Program continues on to calibrate aext unit (if any). 

EXIT Overlay exits. Print overlay is loaded. 

START Overlay tries again to calibrate unit for which 
error occurred. 

3.3.1.5 Finish 

After all selected units have been calibrated, the AUTCAL 

overlay prints the message 

CALIBRATION' SEQUENCE COMPLETE. 

Tt then returns to the root program which automatically runs the print 

out overlay described in 3.3.3. 

3.3.2 Manual Calibration Overlay 

The overlay MANCAL allows the operator to calibrate the 7912's 

manually with or without the Autocal hardware. The overlay is run bv 

the root task when selected as described in 3.3. The overlay begins by 

erasing the terminal screen and typing 

MANUAL CALIBRATION PROGRAM 

The program is controlled by typing commands in response to the message 

READY 

as described in 3.3. Valid commands are described below. 

3.3.2.1 DIG, (unit), \BA 

This command causes a signal to be digitized, acquired, 
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and normalized from the select.ed 7912 'unit'. If the 'unl;' parameter is 

omitted, the last unit addressed will be used. If the 'BA* or 'TV option 

is selected, the unit will be placed on TV mode and the dot graticule wilt 

he turned on prior to digitization. The following message will be printed 

BASELINE SHOT ('BA' only) 

SET U? UNIT 'unit', RETURN WHEN READY. 

The operator may then set up the unit using the TV monitor. When he is 

r.-ady to digitize a trace, the user simply hits the RETURN key. The 7912 

•/ill he -laced in digital mode and armed to digitize when the next trigger 

occurs. The computer does not trigger the 7912 in the. HANCAL overlay. 

If the *BA* option is selected, the digitized signal will be stored in a 

special baseline a-ray. If this option was not selected, the contents of 

t;ip haseline array are subtracted point-by-point from the digitized 

signal. In both cases the signal is then plotted on the terminal screen. 

3.3.2.2 SWITCH, unit, channel, position 

This command is used to select switch module input 

positions. It is described in 3.3.1.4.4. 

3.3.2.3 WITCH, INIT 

All switch modules are either turned off (0-7) or set to 

position 1 (8-11) on all SM-2 matrices. 

3.3.2.4 VCAL, 'voltage' 

The vertical reference card generates the signal level 

closest to but not greater than the desired 'voltage1. 'Voltage' should 

be entered in volts with a decimal point. The Autocal reference select 

switch is positioned to the vertical signal input. 

3.3.2.5 HCAL, 'frequency' 

The horizontal reference card generates the signal with 

frequency closest to that selected. 'Frequency* should be in Hz with a 
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decimal point. The Autocal reference select switch Is positioned to the 

horizontal reference input. 

2.3.2.6 VCAL, A, (voltage) 

This command generates vertical calibration data. The 

last signal digitized is averaged to get the deflection. If the parameter 

'voltage' is present, the calibration voltage will be set to this value. 

If 'voltage' is omitted, the last reference signal generated will be used. 

The program then erases the screen and prims out the following items. 

1) Unit number 
2) Kncbs set t ing for channel being calibrated 
3) Dare 
4) Reference voltage (V) 
5) Deflection (D) 
6) Deflection factor (F) 

The deflection factor is computed from 

F * 64 * V/D volts/division 

The factor 64 is the nominal number of 7912 addresses per division. The 

deflection factor should be within about 10% of the knobs setting. After 

the calibration data is printed out, the program prints the following 

message 

SATISFIED? (Y, N) 

The operator must answer 'Y' or *N". If fN' is entered, the program 

digitizes another trace. The baseline array is subtracted and the vertical 

calibration process described above is repeated using this new signal. 

The operator may continue this sequence as often as he wishes by entering 

'N' after each printout. Entering a 'Y' enables the program to accept a 

new command. 

3.3.2,7 HCAL, A, (frequency) 

This command genersces a horizontal calibration curve. If 

the 'frequency* parameter is present, it is used as the calibration signal 
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frequuncy If it is omitted, the last value generated by the horizontal 

: L'i ..Tonce card is used. Calibration is done by locating the alternate 

y.oco crossings in the last signal digitized as described in 3.3.1.3. The 

program then erases the screen and prints out the following; 

1) Unit number 
2) Time base knob setting 
3) Date 
4) Average sweep speed (S) 
5) Zero crossing number (I) 
6) Zero crossing address (ZC([)) 
7) Time of zero crossing (ZT(I)) 
S) Non-linearity error from one crossing tu the next. 

iCL-iny r-> through 8 are printed for each crossing found. Thu average sweep 

-j;.eed is computed from 

S = 51.2*ZC (NCAL)/(ZC (NCAL) - ZC (1J) 

The iactor 51.2 is the nominal number of 7912 addresses per hoiixontal 

division. It should be within 1% of the time base knob sett ig. After 

the calibration data is printed, the program types the message 

SATISFIED? (V, N) 

The reply has the same effect described in 3.3.2.5 except that a:-; new 

signal digitized is time calibrated. 

3.3.2.8 DWRITE, VCAL 

The program attempts to write vertical calibration lata 

to the disc. It will only try if valid vertical calibration data exi.,s. 

This command will only be accepted immediately after the vertical calitia-

:ion process described in 3.3.2.5 is performed. The program searches th* 

disc for an existing curve that matches the vertical amplifier sensitivit;. 

If one is found, the new curve is written over the old one. If one is not 

found, the operator must select which curve he wants to replace as described 

in 3.3.1.2. After the vertical data is written to disc, it is immediately 

read back and printed out for operator verification as in 3.3.2.5. 
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3.3.2.9 DWRITE, HCAL 

The program attempts to write horizontal calibration 

data to the disc. All procedures are similar to those described in 

3.3.2.3 above. 

3.3.2.10 GO, (EXIT) 

This command transfers program control. If the EXIT 

parameter is present, the program exits. If it is omitted, control is 

transferred to the calibration printout overlay described in 3.3.3. 

3.3.2.11 Examples 

3.3.2.11.1 Vertical Calibration Using Autocal 
'.-ait 1, channel 1, 1 v/div, 20 ns) 

SWI, 1, 1, 0 Turn off input. 

DIG, 1, BA Digitize baseline. 

VCAL, 2.5 Get 2.5 v ref signal. 

SWI, 1, 1, 4 Switch ref to unit. 

DIG,, TV Check ref signal and digitize 

VCAL, A Calibrate signal. 

(Printout) (Several 'N's may be entered co 
see if calibration changes.) 

DWR, VCAL Write cal data to disc. 

(Printout) (New cal curve reprinted.) 

3.3.2.11.2 Vertical Calibration Without Autocal 

DIG, 1, BA Digitize baseline. 

DIG,, TV Place external reference signal 
(dc voltage) directly into 7912 
and digitize. 

VCAL, A, REF Calibrate trace with specified 
amplitude. 

DWR, VCAL Write cal data to disc. 

3.3.2.11.3 Horizontal Calibration Using Autocal 
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SHI, 1, 1, 0 Turn off input. 

DIG, 1, BA Digitize baseline. 

HCAL, 62, V:0 Turn on cal signal. 

SWI, 1, 1,4 Switch to unit. 

Din,, TV Inspect and digitize cal signal. 

HCAL. A Cent-rate cal curve. 

(Print oul) (Repeat if necessary) 

DWR, HCAI. Copy cal to disc. 

(Print out) 

3.3.2.11.4 Horizontal Calibration Without *utocal 

DIG, 1, BA Digitize baseline. 

DIG,, TV Inspect and digitize cal signal. 

HCAL, A, Calibrate trace with specified 
frequency frequency. 

(Print out) 

DWR, HCAL 

(Print out) 

3.3.3 Calibration Data Printout Overlay 

The overlay PRICAl is used to print out calibration data 

for 7912's. The overlay accepts commands in response to the message 

READY 

@ 
as described in 3.3. Valid commands are described below. 

3.3.3.1 PRINT, ALL, ALL 

All cal curves for all units are printed out. First the 

screen is erased and the unit number is printed. Then each horizontal 

curve is read from the disc and printed. The items printed for each curve are: 

1) Time base sweep speed knob setting 
2) Date 
3) Disc file record number 
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4) Average sweep speed 
5) Zero crossing addresses 
6) Zero crossing times. 

The operator must then return a number from U-9 to continue. If an 0 is 

entered, A bard copy is made; and the program continues. If a 5 is 

entered, printing ceases; and the operator may enter a new command. Any 

other number wilL allow the program to continue. The program again erases 

the screen and prints out the unit number. Next tt reads from the disc 

the vertical calibration data sets for channel 1 and prints them in the 

first column. It then reads the data for channel 2 and prints it in the 

second column. The items printed for each set of cal data are: 

1) Channel number 
2) Vertical amplifier sensitivity knobs se' ing 
3) Date 
4) Disc file record number 
5) Reference voltage 
6) Deflection 
7) Deflection factor. 

The operator must return a number between 0-9 to continue the program. 

Numbers have the same effect described above. 

3.3.3.2 Print, unit, (ALL) 

Only the cal data for the selected 'unit' will be printed. 

If the 'ALL' parameter is present, all data for the unit will be printed 

using the format described in 3.3.3.1. If 'ALL' is omitted, only the new 

cal data produced by the AUTCAL overlay will be printed. If the unit was 

not calibrated by AUTCAL, a command error will be printed. Otherwise the 

screen will be erased, and the unit number will be printed. Next the new 

horizontal cal curve will be read from disc and printed» Finally the new 

vertical cal curve will be read and printed on the same page. Items 

printed for each cal curve are the same as indicated in 3.3.3.1, The 

operator must return to continue the program. 
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3.3.3.3 PRINT, NEW (ALL) 

Cal data for units calibrated in the AUTCAL overlay will 

he printed. If the 'ALL' parameter is present, all cal data will be 

printed using the format described in 3.3.3.1. If 'ALL' is omitted, only 

the new cal data will be printed. The format ts the same as used in 

3.3.3.2. 

3.3.3.4 GO, (destination) 

This command transfers program control. Valid 'destination' 

entries are described below. 

Destination Effect 

EXIT 

START 

TV 

ARM 

READ 

FAWTEK 

USER 

DIODE 

CAL 

It 
Calibration program exits. 

Program EBD activated from start 

EBD activated at TV baseline checko': . 

EBD activated at arm units for shot. 

EBD activated at read out units. 

Program FAWTEK activated.13 

Program USER activated. 

Program DIODE0 activated.1 

Calibration program started at select 
cal mode. 

15 TRACE TRACE program activated. 

Any other 'destination' entry will give a command error. 

3.A Error Messages 

Errors may occur in various portions of the program, especially 

in the AUTCAL overlay. Error messages are printed in the following 

format. 

ERROR*name, CLUE = value, UNIT = number 

The 'name' parameter is a four character error type identifier. The 
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'value' parameter is either a numeric or alphabetic indicator as to what 

the error actually is. Finally the 'number' parameter is the 7912 unit 

br»tng processed when the error occurred. Error messages and clues are 

described below. 

Error 
Name * Meaning CLUE -±2-Status error In 7912 

communications. 

Raw 7912 data Invalid. 

OFFS j 7912 trace went offscale 

IMTY | Trace intensity too high 
or too low 

Amplifier vertical position 
too cloce to top or bottom 
edge of screen 

VCAL | Deflection due to applied 
I calibration voltage too 
small, i.e., less than 2 5 

Error In computing time 
calibration data 

7912 status (hexadecimal) 

Normalization status (integer); 
1-no valid vertical positions 
2-first data point not a scan number 
3-scan found with too many verticals 

Extrapolated vertical value 

Number of scans with good intensity 
(Integer) 

Trace position (integer) 

Deflection (integer) 

Computation status (integer): 
1-number of points (zero crossings) 
is less than 3 or greater than 
25 

2-non-llnearity :rror exceeded 20%. 

4. Program Maintenance 

Ihis section provides maintenance documentation for the program 

CAL7912, its overlays, and major subroutines. A brief description, 

glossary of variables, flowchart, and listing are given for each program 

element. Common storage areas are also described. 

4.1 Program CAL7912 

The program starts by assigning communications to the proper 

terminal, i.e., the one from which It was called. It then picks which 

overlay to run as described in 3.3. 
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A.1.1 Glossary of Variables 

INUSE - flag array of units calibrated automatically. 

I0P1 - 'alternate header' option word In common GLOCOM. 

IOP2 - terminal select option in GLOCOM. 

IPRST - new program select option in common MGLCOM. 

I.RP - user selected overlay name. 

ISTRNG (5) - location where 'AH' (alternate header) option word 
will be stored in a GO command. 

ITRM - terminal number in use in MCLCOM. 

1UFT - user file table for 7912 communications. 

MACHNO - machine number in use in MGLCOM. 

NAC - ASCII name of AUTCAL overlay. 

NMC - ASCII name of MANCAL overlay. 

NPR - ASCII name of PRICAL overlay. 
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.1.2 F lowchar t 

Cave inv/ut machine Ht 

I n h i b i t na.cLi.ne 
number p r ia t . cu t 

r . i t . UUC / 

I r . i t . 7912 cor-. 

\ -c-U-c- t.erntr.r.l / > 

< 07ERL . . ^V 
Lioad A'JTCAi-. y^ 

\ ? . u n A'JTCAI > 

£ 
Load !'A';-:AI. 

<g§r> 

http://na.cLi.ne
http://Ir.it


c Nev task, requested 

G 

LT^S 
Restart Cal progrsm? y^T) 

Set options for next 
task 

<^Exm y 

End 
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1.3 l i s t i n g 
*- Jpftll IV h-EV H WO 9T.- i5- rS 11 0? FBGE : 

i FROGPftM CBL7912 
> r 

. C FOOT FBOOPfln IH FHJTOCAl SERIES 
•» C THIS PPOGFnn CONTROLS LOBMMO OF MAJOR O'-'EFLF.V? 

•; [-IKENSION NRCM>.>IMC'4>.rlPR(4->. IMUSE'77' 
r INTEGER CHLSU 
-s COMMON'•RAUPAT/NRN. MINSEP. MBXSEP. IUN, IRRII- 2501? • 
5* r.0NM0H.-D07?12.'HJFT.'S'. rN0B5'"l^>. RKHOBS'4 . , fjrip';TFi ^ t.F ; • - ' ; . : 

iK' COMIION.'GLOCOM/MSH, HBCH. MAS. IPR. I0P1- I0P2 lOBST-'"^ -
I 1 CO!inOM.-*MGLC OPVNSHOT - MACHNO. NAPS, IPRST. I HDP. ITPH. M" T5< L 2 f Jpftti-
12 *K>X1?M N>:1H. MXOH.MXC'AP. IP1- IONL- KONE- CALSW. f ST*T. Hit '5E T*'.'T IEF. 
1 ; + IRP. NUS'1A« 
I I C0I1M0N.--MRKAPE/AI-51T.1. AZER'515>' XCAL'25''. VCBL'2V' EFF • ??. • -IC*TP : • 
1" ». ITCflL'S2>. JVCAL'2, 321 
1~ COMMON.-TEXT/ISTRNG'TT.--. NND- IER 
1." t'EFINt FIUE 2S'4B0. 11B. U. K2T>. 2v'8fJ0 25-11 I 2 * • • 27-4 . T.*-<. • i 1:7 
1 : DBTA fiftC.'i>.NHC<?>.NftCC3>/'»U-. 'TC , 'BL -' 
1 - ['ATA NMC' 1 ^ . HMC^2> NMC^r>/'MF|-. 'NC'- "AL ' -
iW DATA N P f t t l l , MPPC2i. NPRi'3>/"PF ' ' I C . 'AL ' -
21 DATA INUSE/32*©/ 
_-.i 1HIJT-B 
21' MX7«12=25" 
*4 NefiNt=-. 
*T. MXUSH»29 
2-' CALSW-29 

IHL»p=MflCM 
i j MBCHM0»-1 
a* CALL DATE1 I DATE ~' 
jkl CfiLL PLT6EG 
j l 00 101 1 = 1.6 
-2 101 IUFT?I>-0 
.'2 IUFT(7>* 'TE ' 
i 4 IUFTC8>=K ' 
i 5 ITRM=I0P2 
j £ CALL TRMSEL 
i'l 1 C O N T I N U E 
_<S I P R S T = 0 
IV CFILL ERASE 
48 2 MKITE <10. 3> 
41 3 FORMFIT <• PROrtRfln AUTOCAL BCTIVfc-./. • ENTER CBL MOCC BUTO MANUAL 
42 »PRIN1'> 
4 i RERD<11. '..> IRP 
44 3 F0RI1AT fB l> 
45 IFURP EG ' B ' > GO TO 10 
46 IFfIRP EO. ' « ' ) 00 TO 28 
47 IFCIRP EQ. -P-5 GO TO 300 
48 GO TO 2 
43 C 
Ml C LOOP BND RON BUTOCBL OVERLBV 
31 IB CONTINUE 
ZZ CHLL OVERLCNAC. 0> 
b3 CALL OVRUNtNBC, INUSE> 
54 IBUT»1 
55 GO TO 301 
jS C 
5? C LOAD FIND RUN MANUHL CALIBRATION OVERLBV 
58 20 CONTINUE 
SSI CALL OVERLtNKC, 01 
nil CALL OVRUNi-NMO 



OR I KAN IV REV M 00 03-15-73 U M PfiGE J 
-l OO TO .'91 
6i C 
t: •: LORD RNP RUN PRINT CRL DRTfi OVEPLRV 
6-4 300 CONTINUE 
Si CBLL OVERKNPR, 0> 
«••• CRLL OVRUN'NPR, IHUSE1 
€7 301 CONTINUE 
•>s :PR-IPRST-3 
61- C EX ST TV ARM RE FR USP DS0 CfiL HOL EFP 
.0 GO TO <300. 400.. 40C-400, 400. 400, 400. 490. 400. 1.400 :Off 
71 400 CONTINUE 
72 10P2=ITRM 

tOPl=ISTRNO<?> 
.•> CRLL EXIT1 
75 tNC 
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4.2 Overlay AUTCAL 

This overlay first allows the user to select which 7912's and 

mode for calibration. It then attempts to calibrate the units. New cal 

curves are written to the disc. The program provides the operator with 

several commands for correcting errors. The program operation is described 

fully in 3.3.1. 

4.2.1 Glossary of Variables 

A(515) - working array in common WRKARE. 

ALT 

A\'(2) 

AV 

- logical variable; TRUE if amplifier in alternate 
mode. 

- trace position for each channel in vertical 
calibration. 

- vertical cai signal trace position. 

AZER(515) - basuUne array in WRKARE for time calibration. 

BASE - baseline value in vertical cal sequence. 

- calibration mode: horizontal, vertical, both. 

- SM-2 module Autocal input position(= 4). 

CALOPT 

CALPOS 

CALSW SM-2 module dedicated to selecting horizontal 
or vertical reference slgnal(= 17). 

CTV - COMINT TV select command index. 

£RR(25) - array of ti.ne base calibration non-linearity 
errors in WRKARE. 

EXCLPT - ASCII "J" for channel 2 invert check. 

GO - COMINT GO command index. 

GRAT - 7912 graticule enable command index.12 

HCAL - COMINT HCAL command index 

HREF - horizontal reference signal frequency. 

IB - test byte for channel 2 invert checK. 

IBUF - output text Interpretation buffer from MYCOL." 

ICH - vertical amplifier channel in use. 
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ICHK - 7912 knobs character being examined for channel 
2 invert check. 

ID - calibration knobs data read from disc. 

IDATE - date buffer. 

IE - end index for writing knobs data to disc. 

IER - COMINT command error status. 

IHV - flag to VHREF subroutine for turning on horizontal 
or vertical reference signal. 

IOP - option in common DG7912 to have computer trigger 
7912's in a digitize operation. 

IPOS - operator selected switch position. 

INTENS - maximum vertical address separation for a valid 
7912 raw array trace. 

INUSE - flag array of units selected to be calibrated. 

INV2 - flag for channel 2 inverted. 

IPRST - new program select status in MGLCOM. 

IREC - cal curve record number on disc. 

IS - start index for writing knobs data to disc. 

ISTAT ~ status returned from various subroutines, 

ISTRKG(20)- array in common TEXT for storing input text strings. 

ITCAL(32) - array containing time cal curve record numbe i for 
units currently being calibrated, 

ITCL - time cal curve record number for unit currently 
being calibrated. 

user file cable for 7912 communications, 

unit number being calibrated. 

IUN + 1. 

luFT 
IUN 

IUNIT 

IUNST(32) - cross reference array of unit numbers to input 
header line numbers from EBD, 11 

IVCL vertical calibration record number on disc for 
unit being processed. 
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IVCAL02) - array of vertical calibration record numbers for 
units calibrated or -1 for units not calibrated. 

KKT - offset in knobs array to time base sweep speed 
setting. 

KKV - offset in knobs ar. ;.y to vertical amplifier 
sensitivity setting. 

KNOBS - type of time base In 7912. 

KV - first channel active in 7912 vertical amplifier. 

LCH - operator selected channel number in SWITCH command, 

LSTAT - text interpretation status from MYCOL. 

LUN - operator selected unit number in SWITCH command. 

MAXSEP - = INTENS. 

MAXUN - maximum number of 7912 units on line. 

MINSEP - minimum separation between vertical addresses foe 
valid 7912 raw arr«y trace. 

MXPS - number of passes per channel for vertical calibration. 

NCAt. - number of points in horizontal calibration curve. 

NCH - number of vertical amplifier channels in use on 
unit being calibrated. 

NORSTA - raw array normalization status in common RAWDAT. 

NP - number of points in a digitized array. 

NPL - NP + 2. 

NUNIT - number of units to be calibrated. 

OFFPOS - SM-2 module off position(= 0). 

PERIOD - time calibration signal period. 

PLOT - COMINT plot command Index. 

PRINT - COMINT print command index. 

REF - reference signal value desired in a VCAL or 
HCAL command. 

RKN0BS(4) - array of floating point 7912 knobs settings. 



SCALE - average deflection factor for vertical or 
horizontal calibration. 

SPACE(2) - room on 7912 screen for vertical cal signal 
for both channels. 

SSWP - single sweep status bit In 7912 status word, 
IUFT(l). 

SWHP - Autocal SM-2 module horizontal signal input 
position(= 1). 

SWVP - Autocal SM-2 module vertical signal Input 
positionC- 4). 

SUIT - COMINT switch command index. 

TEMP - temporary location for storing swapped variables. 

TV - 7912 TV mode select command index. 

UNREM - 7912 remote channel select disable command index. 

VREF - vertical reference signal value for alternate 
mode check. 

VREFSV - vertical reference signal value for calibration. 

VXCAL - trace deflection due to cal signal. 

VYCAL - VREFSV. 

XCAL(25) - array of zero crossing addresses in time cal. 

YCAL(25) - array of zero crossing times in time cal. 
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U.2.2 F lowchar t 

/ " AUISAI,,̂  

jtoi 

I n i t . constants! —rrzr 
In i t . svitohes 

[ In i t . ref s ignal^ 
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£ 
All units selected' ̂ y^Q) 

(Units for 
selected? 

r next shot 

f No more parameters? 

C Mo units selected? 

-( Valid unit selected *\ 
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£ 
Flag units for shot; 
count their.-

C » for cal = o; ^ 9 0 
@ > 
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<? 
/ SWITCH \ 
>v Turn off cal switch y 

< 
SWITCH 

Ct 1 to eal input > < SWITCH \ 
Ch 2 to cal input / 

Init baseline 
Init room for cal sig. 

Digitise tiaseline / 

\ 7912 status oX? 

C Trace intensity ok? y ^ - % ^ ) 

Init ALT mode tc false. 
Init # channels to C. 
Init Ch 2 inverted to no. 

( Channel 2 on? ~Y - > 
' »y» -Tno 
^Channel 2 inverted) ^ 

I Set Ch 2 invert status ) 

Get trace position. 
Get room to top of sreec I C»* • • - ™ • 1 mi — • v yes jf~*. 
Only one channel on? y /68) 
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( Unit i 
$_ in single sweep; 

DICTI- V 
Digitize trace / 

( 7912 staius ok? ^ n o 

Get 2nd baseline. 
Oet 2nd room to top. 

c 
c 

SWITCH 
Turn off Ch 2. 

j —: 
> 

Did trace rr.ovc in 
last digitize? 

Set ALT mode = true 
Set r chans = 2 

|Get 1 division voltage [ 
* 

/ VHHEF \ 
\ ?urn on voltage /^ • v < SWITCH V 
Cal sw. to voltage ? 

~ • * 
/ DIGTIZ \ 
\ D i g i t i z e t r a c e / 

( 7912 

Get trace position 

Did trace move? 

¥ 
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£ < REWIHD \ 
Arm 7912 / 

a 
REWIHD 

Arm 7912 

TRIG 
t r i & g e r u n i t > 

Swap "baseline and 
rocr. "to t o r . 

( Hori 
r a l 

zor . ta l 
only? 

c Ch 2 i n v e r t e d j-y 

Set Ch 2 roon = base l i r .4 

For nur.ber of 
^-channels C?5) 

Pet c o r r e c t channel 

c Roor. fc r a t l e a s t 
1 div c a l s i g n a l ? 

\ 

/ERROUT \ 

\ T —/ 

|Ce t T,ax r e f from room. 

, T , 
|_ I n i t d e f l e c t i o n t o 0. \ 

/ SWITCH 
\ C h a n n e l t o c a l input > for_2 passes 

(3Q> 

<c SWITCH 
Cal swi tch off 

^ 

T\ 
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Q 
DIGTIZ 

D i g i t i z e b a s e l iff / 
7912 status ok? 

| f,yi baseline value | 
( Alternate mode? 
—7 * ~~ 

/ R E V I I i D \ 
\ Ann u n i t / 

{ TRIG } 

VliP.EF 
Turn on r e f s i g 

SWITCH 
Cal s v i t c h t o v e r t . 

/ DIGTIZ } 
\ Digitize ref signal / 

f 7912 status ok? T -
Get t r a c e p o s i t i o n . 

Sub t rac t b a s e l i n e -

{ - i d t r a c e nova 
— ^ < ERR0UT V 

pyj£= 

|Add to running average 

Alt model ) -

• 
( Last pass? .ast pass? j T| 

"3 ® 
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£ 
DTOTI: 

Digitize basel 

( 7Q1S status oK 

Average d e f l e c t i o n 
Get c a l l e v e l 

( I n t e n s i t y oK? 

©" 
LCAL 

Find p l a c e f o ­
c a l da t a 

f I s t . he ry a p l ace? 

_. - 4 -
yes 

/ PICK1 
^y let user select one 

! Save record number 1 
i • — — - M ~ 

e ( 9 0 ) 

<ERR0UT \ 
i:rar / 

|Get ca.\ s i s n a l frequency 

> 

•if 

> 
/ VHBEF 
\ Turn or. c a l s i g n a l > 

4 
> 

/ SWITCH 
\ C a l swi tch t o horz input ) 

( Al t code? 'ViS—, 

/ HEWED \ 
\ A r n u n i t / 

< TRIG > 

. \ _ " • 
/ WAIT \ 
\.2 sec / 

L i g i t i z e c a l s i g / 

( 7912 s t a t u s OK.- y - V 2 7 9 i j 

Iqnhirar-t "base l ine [ 

f Find r e f pe r iod | 

Set c a l s i g n a l d i g i t i z e d 
s t a t u s ¥ 
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7IMCAL 
Get tine cal curve ~ > 
( Cal status oX? ^ T < ESROUT \ 

TCAL / 

(zm 

•^yes 

/ LCAL \ 
\ Find place for cal ) 

( Ts thpre one?> 
no 

/ P I C K L \ 
\ I , e t user pick one / 

^Vert ref s ignal?) M2C0) 

( Horz ref signai jrr-\y£ 

I Plot last array? j^^fcC=J 

C 'a-ansfer Control 
^no 

( 17 mode requested? 

M 
(Print out ? *| 

v l y / WRITE \ 
\ 7 9 1 2 t o T V r.oie / 

-x \ Enable 7?12 grat / 

^ 

28 

2911 

40 

file:///7912toTV


<,-3ASE y 

Vritc- :ir.it, date 
IJIO'I^ , nor*?, status, 
Tlrx' ca.1 status, vert 
oil status 

( Vert cal attempted? ) (29 

Write baselines, room 
to top, alt mode 

( Vurt cal completed1!- ^12^279 
I yes ^-—' I Set vert ref f laj | s e t horz flagl 

< VKHEF ~ \ 

Turn or, ref sirr.e.1 / 

^ 

SBFLO? 
Plot last array digitized 

Get unit.channel.position | 

/ SWITCH V 
\ Zurr. off last unit/ 
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r- !•*•••• M en 95-13-7* 11 35 P R O E 5 

OVLFLAV AUTCBL ' 1NUSE > 

H.JTONHTIi: CALIBRATION OVERLRV 
THIS OVERLAV BLITOMBT1CBLLV CRUE-RATES SELECTED roll's 

"'IMENSION If-JUSE'l"-. IDC''24?>, IUN3T--32 , 
t-,1E."-"ION IBUFC6^.MUFT'e>,SPRCEt2 -,, AV'2>. JDRTE'3 •.LCL'i • " . 
IMTtC- ' IV.CT % URBT, UNREM.SWVP.SWHP FSUP 
INTEGER VCAL,HCRL.PRINT. GO. SUIT.PLOT.EXCLPT 
INTEGER OFFPOS,CRLSW, CBLPOS.CBLOPT 
LOGICAL BLT.TESTB 
COMMON/WRKARE.-WSIS^. AZER<"515>. XCBL<25-'. VCRL<I:5'.. FPF. 3:r, ., H^lb • " • 

*. ITCRL<32^, IVCBLf2.32> 
CONtlON/MGLCOII/NSHOT, NRCHNO, NBRS, IPRST. I HDP. ITRH. » T j i ; . MEWMr 

-•IIXUSW, MXIH. MXOH. MXDRR, IR1. 10NE KONE- CALSW. I'STAT. NIUSE- Ift'JT. res 
*ICD. SMHP, SUVP. MXPS, fILT. NUS'T.) 
C0WI0M'DG7«>12.'IUFT.-3>.KN0BSil«i P»"N06S.-4.. NOFSTB. 5 • • MP. •'.'. I " I •"••--
C0MM0N/TEXT.'ISTRNGv35:-. NWD. IER 
COMMON/PAWDAT/NRW, fUNSEP NAXSEF- IUN- lPAW-'25esr' 
EQUIVALENCE rREF.ISTRNG<2>< 
EQUIVALENCE v IDC<1>, B(l> > . r lUNST.'l' • B Z E R d i 5 
D A T A nuFT/e. a. 4zee8D. a. a. e.' 11-. ' •/ 
DRTR IHIT. TV, GRRT. UNKE1V8- -2. 3. - 4 / 
DATA VCRL, HCSL. PRINT,GO, SUIT.PLOT/52, 37.21.24.54.XT 
DRTfi SSWP. CTV. EXCLPT.'ll 6, 2221,-1 

DATA OFFPOS.CBLPOS/1, 4/ 
BUTOCAL SWITCH IS RLWRVS THE SECOND fO LRST SWITCH ON THF L fl = T -p-Z F-.-' 

IOP=l 
NMXUN«MX7912-1 
MRXSEP»25 
NXPS-2 
M1NSEP-8 
SWHP=3 
SUVP=4 

1 CONTINUE 
3 CBLL ERRSE 

WRITE <1B. 5) 
5 FORMAT <- RUTOPIRTIC CRLIBRRTION PROGRAM..,. ' INITIALISING SW7T.-HF-
» FIRST-> 

MAKE SURE ALL SWITCHES ARE EITHER OFF OR NOT CONNECTED TO CBL SIGNAL -
00 189 1*1, NBRNK 

189 CRLL SUITCH<6*<1-15.1, a. -1, ISTRT1 
DISABLE HORIZONTAL REFERENCE OUTPUT 

CRLL VHREFOl. .8. ISTAT> 
4 WRITE C18, 2) 
2 FORMAT < • ENTER UNITS TO BE CALIBRATED OR "ALL" OP "SHOT- Of "»."•:. 
»E" ') 
DO 7 1=1. HX7912 

7 INUSE<I>-8 
READ RESPONSE IN FREE FORM AND INTERPRET 

REAtXll, 6) ISTRNG 
NUNIT-B 

6 FORMRT <33R2> 
1STRNG<33>=8 
ieUF<6>«0 

GET PARAMETERS ENTERRED 
1« CONTINUE 

CALL MVCOLCISTRNQ, IBUF, LSTRT. e> 
CHECK IF RLL UNITS ARE TO CALIBRATED 

IFCIBUFCIX EQ. 'RL'> GO TO 22 



• • - t . - t [=• .-.; ,i_ . . .r*T T-- F-.c 'M r? , ~wo~ AFF T,-. ; p . - „ . : ; : ( . - - . - -
~ - IF - I F H F - 1 - &> SH • 00 TO 2T-

•: .~Fi . l - oc END OF FNTU'IFf 
- I IP- IF-OF. 7. . EO 2 - Ov TO 3-
- ' • <~ '. HE'~> IF FINISHED 

IF- tE:l-'F• 1 • EO 'JO - OO TO : n o 
'". ' ' j OET WFFE FtiTFr MUST PF w iti^'pc^ 

-.-j I F - I . - T M T E>"' O • 00 T.j : n 
-. ' -. IT WftSt. T EFOO EC-FOF 

12 U M T E ' 10- I ! • 
7 L 1 : FOCMfiT . ILLECiPl. FNTCv . 

00 TO 4 
" •: '-•HCil-l UNIT SELECTED TO BE CSL ED 
I-4 28 I F ' I B U F - 2 - LT A OF' ieUF<"2- GT rj'-i: u ^ • <~iO To i : 

NUNTT^NUNIT+1 
iNUSE' I EOF. I -+1 • - ! . 
00 TO 10 

SHOW FiLL UNIT? To BE CBL Eo 
: 2 CONTir-iUE 

--T ," -HOW F'POPEF UNIT? TO BE COL ED 
-?o DO 26 l---i.M::r?i^ 
* ' - . I F - 1 U N S T - I i E O 0 ' GO T O 2 S 
? 0 ! N U S E ' I > = 1 
j i H U N I T - N U N I T * l 
: -2 2 * C O N T I N U E 
• » ' C E R P O B I F FILL B L O W S E N T E C ' P E D TE NO U N I T E S E L E C T c r -
SM 2 3 I F O N U N I T EO 0 > GO TO 1 2 
?-> 3 0 C O N T I N U E 
'.="? 1 3 4 W R I T E ' ' l e - 1 3 5 ' ' 
37 1 3 5 FORMFIT 1 " E N T E R CFIL MODE V E F T . H O P ? . E O T H - -
?FJ R E R D ' l l , 1 2 6 > CRLCIPT 
? 5 ' 13E- F O R M A T - : f i l • 

1 * * I F i X f l L O P T N E ' W FIND C H L O P T NE H " awe- C A L O F T NE S 
l y l C I N I T I A L I Z E C A L L O C A T I O N S EOF F - F I N T N E U COMMAND 
1 S 2 DO 1 3 3 1 = 1 22 
1 0 3 I T C B L f l ' ' - - ! 
10 -1 I V C f l L - : ! . I ' = - l 
1 0 5 I Y C F I L C 2 , I > = - 1 
I B S 1 3 * C O N T I N U E 
1 3 ? C 
ies c 
18S c 6E01N CAL SEQUENCE 
110 DO 311? I K = 1 - M-T912 
1 1 1 IF - INUSE' - IK" . EC' C*> 0 0 TO " 1 8 
112 21 CONTINUE 
11" IUN»IK-1 
114 IUFTC4>=IUN 
115 ISTAT--1 
HE- IFCIUN GT t-IXUE-U:1 GO TO 2 " 
117 1UNIT=IK 
lis ITCL»-2 
119 IVCL-—2 
120 KV-1 

<*H 



. •*••**-*. ,•••• P E ' - ' H t ? t * 0 5 - 1 5 - 7& 11 06 PAGE 

- 1 CALL WRITE il.lNREM, 2- IUFT". 

L^-i '- •=. TRRT VERTICAL CRLIBPRTION SEQUENCE 
.-'• i GET BRSELINE EV TURNING OFF CRL SWITCH 
\SK. r TURN OFF CRL SWITCH SWITCH BOTH CHANNELS TO CRL SHI TCH PO-I-roN 
U'/ CALL SWITCH'CHLSU. 1, rJFFPOS -1. ISTBT.. 
1,; CRLL SWITCH''IUN, 1.CRLPOS--1 • ISTRT> 
!-,•.-* I F O S T R T N E . 0 j GO TO 2 5 5 
1 - U C R L L S W I T C H d U N , 2 - C H L P O S . 1 I S T R T ' 
l i l DO 5 1 1 = 1 , 2 
i - j R V f i - > = e 
u : SPACE'n=a 
1^4 5 1 I V C R L d , I U N I T > = - 1 
i j 5 CRLL D I G T I J ' R ^ 
U 5 1F' ' IUFT<1> LT 01 GO TO 2 7 9 
~_.~ IF<NORSTR.-3> LT 45e> GO TO ~5 
ii- RLT= FRL3E 
1: * NCH=1 
i iO C •-HECK IF CHRNNEL 2 INVERTED f RNV PVTE«' 3 ' 
1-11 INV2=B 
1-ii IF'PKNQBS'Sl £0 8 > GO TO 54 
1-v: DO 52 1=1. 2 
1-44 ICHK=KN0BS''3+1 > 
145 DO 52 1=1, 2 
146 IB=ISHFT';ISHFT<ICHK. 24-16*1^. 8-*--J-2>̂  
14? 52 IF>'IB EO EXCLPT5 INV2=1 
146 ^4 CONTINUE 
14? c GET TRRCE POSITION RND ROOM TO TOP OF SCREEN 
158 RV<KV>=RVERCHt31, NP'' 
1 M SPflC.E<KV)"=3ea. -RV<KV> 
L^2 C CHECK IF ONLV ONE CHANNEL ON 
lt.-i IF<KV. EQ 2. OR. RKN0B5<2>. EQ 0 > GO TO 68 
154 c BOTH CHANNELS ARE ON. CHECK FOR RLT MODE 
155 C FORGET IT IF NOT IN SINGLE SWEEP 
156 IF<TESTBC!UFT<1>.SSUP>> 60 TO 25a 
15? C DO THIS BV DIGITIZING AGRIN RND SEEING IF TRRCE MOVES 
15* CBLL DIGTIZ<S) 
159 IF<IUFT<1>. LT. 01 0.0 TO 279 
16fc RVC2)«RVER<R<3),NP1 
161 SPRCE<2J=5Be. -AV<2> 
162 C TURN OFF CHRNNEL 2 REGARDLESS OF ROD OR RLT MODE 
16J CRLL SWITCH<IUN, 2. OFFPOS. 1, ISTRT> 
164 IF<RBSCAVC1>-AV<2?> LT. 5. > GO TO €8 
165 C RPPRRENTLV WE'RE IN 'RLT' MODE. FIND WHICH CHRNNEL TRIGGERED FIFST 
166 C DP THIS BV PUTTING A VOLTAGE ON CHI INPUT. TRIGGER SCOPE 
167 C IF TRflCE MOVES, CHI JUST TRIGGERED 
168 RLT- TRUE 
163 NCH*2 
178 C SET VERT REF TO 1 OIV 
lfl VREF«ABS<RKN0BS<1>) 
1V2 CALL VHREF<VREF. 1. 1STHT> 
lr-2 C SET CRL SWITCH TO VERT REF INPUT 
174 CRLL SUITCHCCRLSW, 1.SWVP, 1, ISTAT' 
175 CRLL DIGTIZ<R> 
176 IF<IUFT<1>. LT 3> GO TO 273 
I?/- RWRVERCBC35.NP) 
Ira C SEE IF CHRNNEL 1 TRIGGERED FIRST RND THIRD 
179 IFCRBSCAVV-AV<1)X LT 23) GO TO 46 
188 4? CRLL REWIND(IUFT) 
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i&i CALL TRIG 
IB!! C CHRNNEL 1 NOW SET TO TRIGGER 
1*3 GO TO 68 
134 C CHANNEL 2 TRIG ED FIRST SWITCH SPACE PARAMETERS 
135 43 CONTINUE 
186 TEMP=*SPRCE<1.> 
187 SPRCE<1>"=SPRCE''2> 
188 SPRCE<:2)-TEMP 
183 TEMP»AV<1) 
130 RV<1)>AV<2> 
131 RV<2>-TEMF 
1*2 C 
132 C THE FOLLOWING LOOP HRHDLES RLL CASES OF MODE SWITCH C H I C H I F-rr 
134 C WE CRN'T CflL CH2 IN RDO MODE SINCE WE CAN'T FIND THE BP-F.^T'IC 
135 68 CONTINUE 
196 IF<CRLOPT EQ. -H-) GO TO IBB 
13V C IF CHRNNEL TWO INVERTED SPRCE IS ROOM BETWEEN TPRCE AND BOTTOM 
138 IFCINV2. EQ. 1> SPACE'2}"=AV:2> 
133 DO 90 ICH»1.NCH 
200 KCH*KV+ICH-i 
201 IFrSPRCECKCH}, GT 64> GO TO 70 
202 CRLL ERROUT''VPOS'. lFIXCAVKCH'^ • IUNIT. -1 ' 
282 GO TO 279 
204 78 VREFSV=SPRCE<i:CH)*RBS<RKN0RS<KCH^>/64 
285 VXCAL=0. 
206 C THIS SWTICH RLSO MAS THE EFFECT OF DISABLING OTHER CHRNNEL 
207 CRLL SWITCHk'IUN. KCH, CALPOS,-1. ISTAT< 
208 DO 80 IPS»1, MXPS 
209 V GET BASELINE BV TURNING OFF CBL SWITCH 
•>10 CRLL SWITCHCCALSW, 1, OFFPOS, 1, ISTAT1 
211 CRLL DIGTIZ<fi> 
212 IF<IUFT<1>. LT. 0> GO TO 279 
213 BRSE»R«ER<RC35,NP> 
214 IF< NOT. RLT> QO TO 82 
215 CRLL REMIND(IUFT> 
216 CHLL TRIG 
21? 82 CONTINUE 
218 CRLL VHREFCVREFSV, 1. ISTAT> 
219 CBU- SUITCHCCALSU,1.SUVP,1, ISTRT > 
220 CRLL DIGTIZCA) 
221 IFCIUFT<1>. LT. B> GO TO 279 
222 fiVV-fiVER(R<3>-NP) 
223 C THKE RBSOLUTE VflLUE OF AVERAGE IN CASE CHRNNEL 2 INVERTED 
224 BW-BBS<RVV-BRSE> 
225 IF(RVV. GT. 25> GO TO 66 
226 CRLL ERROLT<-VC«L-, IFIXCRVV5, IUNIT, -11 
227 QO TO 279 
228 66 CONTINUE 
229 VXCP,L"VXCflL*AW 
2*0 IF<. NOT. ALT. OR. IPS. EO. MXPS> GO TO 80 
231 CRLL REWIND<IUFT> 
232 CRLL TRIG 
233 8 0 CONTINUE 
234 VXCflL-VXCBL/MXPS 
235 WCBL-VREFSV 
236 KKV»2*4»<KCH-1> 
237 IVCL-LCBL<KNOBS<KKV>, 1UN, KCH*1> 
238 C IF CRL CURVE NOT FOUND LET USER SELECT ONE 
239 IFUVCL. GT. O) GO TO 83 
240 CRLL PICKKIVCL. KCH5 



. i i •-•- C O N T I N U E 
4J [JCRL=1 

- l " IS=2+4* r h 'CH~L • 
- • '4 ! E = I S » 2 
-•15 WRITE <Zi I>'Ct . ' ( N O B S ' ' ! ' . - I = r ? . IE" . .HCf iL . • - . •" )•«. VVCFll ! r « T E 

4.? IVCRL'h'CH I U N I T I O I V C L 
. i .=-0 CONTINUE 
- ' . - . .: (F ME'PE I N ftLT MODE WE'RE LEflVING WITH CHI PEftC'V TO TFIGr,FF NK'-'T 

V-* IF-CRLOPT EO '-. ' ' ' GO TO 2?? 

"--•1 C 
.1.2 C [-0 TIME CRLIBPRTION 
'--- 1.00 CONTINUE 

.-«< ICH=1 
"̂•t". .: WE NAV HRVE TO PUT HORZONTAL CAL SIGNAL IN ON CHANNEL Tl-JO 
.'"•; IF.NCH EC 1> ICH=KV 
i-r C GET BRSF'.INE £•-' TURNING OFF CRL SWITCH 
^-•* CRLL S W I T C H * L H L S N < i. OFFPOS--1- ISTAT> 
.:c.'--* CALL SWITC+K IUN.KV. CALP03. -1. ISTRT^ 
2T'U IF'ISTRT NE 0> GO TO 2'!'! 
i*l C DIGITIZE BASELINE 
-*2 CRLL DIGTIZ'-RZER} 
-•:- IF'IUFT<1> LT 8> GU TO 27? 
-'.4 IF<N0RSTRO> GT 4?et> GO To 37 
."T^ ??> CALL ERROUT.' ' 1 N T V NOPSTR.':* > . IUNIT. ™1 > 
li.£ GO TO 27? 
_•=? i? C O " I H U E 
irt C. SELECT HORIZONTAL FREQUENCV AND SWITCH IT If) 
26? HREF=1. /ABS.'RKNOBS-KT:0 
i'<e CRLL VHREF'HPEF.O, ISTRT, 
2V'i CRLL SWITCHvCRLSW, 1.SUHP. 1. 1STRT. 
2.2 C TPIGGER SCOPE IF IN RLT NODE 
>-'-- 3F<. NOT RLT-. GO TO 39 
2/4 IF''TESTB''IUFTfl... SSWP^ ' IUFT. 4 >=4Z2000 
275 CALL REWIND1' IUFT> 
.̂'6 CALL TRIG 
«?7 CRLL MHIT<20, B- 105 
ir'S 3? CRLL DIGTIZ<R> 
<•<? I F i I U F T i - 1 ' i LT e:> GO TO 273 
siSCi NPL=NP+3 
•!81 DO 40 1-3. NPL 
.<82 4S A < I > » R i ' l .-P.2ER- I < 
>i!i PERI0D=1 /HREF 
^W4 ITCL=-1 
^S5. CRLL TIMCRL<" R. PERIOD- -1 , XCRL-VCRL. EPP NCRL ISTRT . 
28c. IFdSTRT EO £>'• GO TO 41 
28? CALL ERROUT..-TCRL'. ISTRT. IUN1T,-1) 
2*8 GO 10 279 
i3? 41 CONTINUE 
290 KKT=l©+4*<KT-3> 
2*1 ITCL»LCRLCKNOeS.KKT>.IUM.1> 
^S2 IFflTCL GT 0; GO TO 44 
2yj CRLL PICKl^ITCL-KT'. 
i i<4 44 CONTINUE 
..'WJ I S = i e * 4 * C K T - 3 > 
£!•£ IE=IS*2 
i'.-T 42 WRITE C2J" ITCL> • KNOBStl >• 1 = I S . IE> . NCRL. .'XCRL» I ' . VCAL' 1 •. 1^1 . IJC 
2 * 8 * , IDRTE 
2?? ITCHLCIUNIT )» ITCL 
. 0 0 GO TO 293 

4 7 
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C DIGITIZING ERROR 
250 CONTINUE 

CALL ERROUI •:'7912', IUFT-1 •, IUNIT. -1} 
GO TO 279 

C CALLER ASKED FOR A UNIT TO BE CBL'Ef THAT URNS'T SHITrHEr-
253 CON I I HUE 

CALL ERROUT."SW]T', ISTRT. IK.-D 
00 TO 279 

C FEAD OPERATOR COMMAND AND INTERPRET IT 
275 IER-B 
289 CRLL COMINTf *"> 

ICD-ISTRNGkl) 
IF.'!CD. EO. G0> GO TO 290 
IFdCD. EQ. CTV) GO TO 282 
IFdCD. EQ. PRINT) GO TO 291 
IFCICD. EO. VCAL) GO TO 268 
IFCICD. EP HCAL) 00 TO 261 
IF<ICD EO. PLOT) GO TO 265 
IFdCD EO SUIT) GO TO 270 

281 IER-1 
GO TO 280 

C TURN ON VERT OR HORZ REF SIGNAL PER COMINT ORDER 
260 CONTINUE 

IHV=1 
GO TO 262 

261 IHV=B 
262 CONTINUE 

CRLL VHREFCREF, IMV. ISTAT) 
GO TO 279 

265 CONTINUE 
CALL EBPLOTCR, 0, 0, 0, B. ISTRT) 
OO TO 279 

C SET SWITCH POSITION REQUESTED 
270 CONTINUE 

CRLL SWITCH<1STRNG<3). ISTRNG<6>, ISTPNG'9>. IEP> 
GO TO 280 

262 CRLL WRITE (TV, 2, IUFT) 
CRLL WRITE <GRRT, 2. IUFT) 
GO TO 280 

C ARBRITRATE 'GO TO'S 
299 CONTINUE 

CRLL BRANCHCIPRST) 
C EXI ST TV ARM RE FTK USR DI0 CRL TRR ERR 

GO TO <299, 400, 31. 281, 281. 281. 400, 281. 231, 400, 281. 231 "•, IPRT-T 
C 
C PRINT OUT VRRIOUS DIAGNOSTICS 

291 CONTINUE 
CRLL ERASE 
WRITE <10, 292) IUN, IDRTE. KNOBS- NORSTR, ITCL, aVCRL.'t, IUNITV |,i,;, 

292 FORMAT <'+CRLIBRATION DRTR UNIT', 13, 14, '/•', 12, V", 12. /V 
», ' KNOB SETTINOS:', 16R2,/, 
»' LRST NORMALIZE STATUS:', 318, A 
»' TIME CRL CURVE'. 14, 3X. ' VERT CflL CURVES'. 214) 

C 
C PRINT OUT VERTICAL CAL INFO IF RNV 

IF<IVCL EO. -2) GO TO 327 
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UP i T F • L # • 2"?**. • «••• • S F ' A t E • A L T 
. ? ? F O F T l A T • ; ' . • • VEP'T r f l L C'f iTR . \ ' B A S E ' 1 2 ' = 2F1V1 2 ?f~>. 

< - 2 F 1 » - I " H L T M O t ' E ^ ' L 2 ' 
[•0 ;;••(• I ' " H = l . 2 
S P E C - I ^ A L . * I CM. I t I N I T • 

I f . [ P E r E n - i i GO TO ; • ? * 
e - E P t " 2 * I P F C - K - . N t f i L . V X C A L V V C R L 
•; c fts. E=T" 4 * • •-'vs; H L . -v: • c R L 
W R I T E . 1 0 . 2?e". • K H . V V C R L . ••-•'XCRL- S C A L E 

-«- F u P H A T • CHf tMUEL • 1 2 - • - ' P E F VOL T * F J . 0 a . -* ; •= - - ~ 

F P I N f CUT H O F I O N T A L C AL I N F O I F RNV 
1 7 r O N T - . N U E 

I F - ' I K L EO -2 • GO TO 2 7 ? 
I F ' I T C L EO - 1 • GO TO 2 ? 4 
P E R C " 2 5 ' I T F L • • I t " ' I • I = 1 • Z • • NC R L . • ' ' XR|_ • I - V C R l ' I 1 = 1 t j r ^ i . • 

2'7« 4 C O N T I N U E 
S C A L E = 5 i £ * V r f t L * t J C R L ' X X C A L ' N t f t L ' 
I F - M C « L GT J -' 

- • S C A L E * ' V C R L ' N C F u . • . - * XC RL •'NC RL < - X C A l > " I > * • • T - l 2 
H P I T E • 1 0 - 2?:> ' S C R L E . - X C f t L ' - ' I •- V C f l t - ' I • E R F - J - . 1 = 1 . *K*L 

L'+Z FOPMFfT • . - . ' • T I M f c CRL CUP'- 'E E I 2 4 - i E C ' t - I V . X - •? f R r - " 
* V - s . T i M E ' . 7 v , ' X E P P . ' . 2 5 ' F S 2 - E l 2 4 - F ? : 

GO TO 2 7 ? 
*-•'-- r ON M H U E 

' • l nhE S U P E THRT L A S T Uf-EO S W I T C H I S O F F 
C A L L S H T T C K ' HJti- I- O F F P O S - - 1 - I S T f t T • 

: ie CONTINUE 
WRITE -:10, 2i5> 

1'15 FORMAT < CALIBRATION SUCCESSFULLV COMPLETED'-
Ti.lF-N OFF RNV CAL SI GfJRLS 

CALL VHREF' -1.0- ISTRT • 
I:HLL VHPEF- - i . i . ISTRT.' 

160 CONTINUE 
IPPS'-<I 

•*i3<3 C O N T I N U E 
P E T U P N 
END 
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4.3 Overlay MANCAL 

This program provides the operator with the commands necessary 

to manually calibrate the 7912's. Commands to control the Autocal hardware 

are also available. A complete description of the command usage is given 

in 3.3.2. 

4.3.1 Glossary of Variables 

AC515) - working array of digitized data in common WRKARE. 

ABASE - trace baseline position. 

AEER(515) - trace baseline array in WRKARE. 

DIG - COMINT digitize command index.1 

DWRITE - COMINT disc write command index. 

ERR - time cal non-linearity error array in WRKARE. 

GO - COMIN'T program transfer command index. 

HCAL - COMINT horizontal calibration command index. 

[BR - program transfer branch index. 

tC - command index computed by COMINT. 

IDATE - date array 

IE - end index for transferring knobs data. 

IER - COMINT command error flag. 

IHV - VHREF horizontal or vertical signal selector. 

I0P - computer trigger option for DIGTIZ in common 
DG7912. 

IPRST - program transfer index in common MGLCOM. 

IRP - yes or no response to 'SATISFIED?' message. 

ISTAT - status return from subroutines. 

ISTRNG - interpreted text string in common TEXT returned 
by COMINT. 

ITCL - time call curve record number on disc, 

IVCL - vertical cal curve record number on disc. 

50 



7912 communications user file table. 

ending index for accessing ASCII knobs data, 

start index for vertical amplifier knobs data. 

array ot" 7912 ASCII knobs data. 

start index for accessing ASCII knobs data. 

type of time base in 7912. 

function to search for cal curve on disc. 

requested channel nuober in SWITCH command. 

status of current cal data. 

requested i nput position in SWITCH command. 

requested unit number in SWITCH command. 

naximuj! vertical address separation for valid 
7912 raw traco. 

minimum valid vertical address separation for 
7912 raw trace. 

nunher of time calibration points. 

nur.ber of data points in digitized array. 

nnnher of valid words in ISTRNG after a call to 
CCMLNT. 

tine calibration signal period. 

requested reference signal value in HCAL ar VCAL 
command, equivalenced to ISTRNG (2) and (3). 

reference signal value actually generated by VHRKF. 

floating point number equivalence! to ISTRMG (5) 
and (6) and interpreted by COMINT. 

average deflection for vertical and horizontal 
calibration data printouts. 

COMI NT switch command index. 

COMINT vertical calibration command index. 

deflection in 7912 addresses due to applied 
calibration signal. 

51 



VYCAL - magnitude of applied vertical calibration signal. 

XCAL - array of time cal signal alternate zero crossings 
in 7912 scan numbers. 

YCAL - array of time of occurrence of alternate time cal 
signal zero crossings. 

52 



.3.2 Flowchart 

i'et up valid trace 
.;'rsj?:eter5. 

/ - 3 E C \ 
\ l K £ t l t 0 1 0 / 

I" "crizor^al c a l ? l ^ S £ ^ g ) 

C Clsc write? )—^ 

£ (Program transferT^—>( ^Dm 

i „^ 
(Set command error stat J 

I No digitise error f 

/ TEKDIG 
Interpret DIG coirjnar.d 

\ and digi t ize t race 

( Baseline digitized? "" 

,yes 

Save entire array 
as baseline 

Subtract baseli 

/ EBPLTM \ 
\ Plot array / 

( Calll 

Ejl 
ration requested? 

[Set vert sir, flag 
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£ 
f Tine eal requested 

I Set horz sig flag| 

VKREF 
Turn on ref signal 

SWITCH 
Autocal switch input / 

Save actual ref 
signal value -

^ Dg^r] 
Get requested unit, 
channel, position 

< 
S W I T C H \ 

Requested unit, chan, pos/ 

6 
flint1-

cal 

I Compute period ] 

C Period in command? )-"̂ —i 
yes 

Period = l/(command value) 
i » 

c £ 
TIMCAL 

Generate cal curve 

C Cal status ok? >^-
vjno (ERROUT \ 

TCAL / 

(s>—t 

} 

Ipet knobs data indices [ 
'it 

< ERASE y 
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< 

£ 
DIGTIZ 

D i g i t i z e t r a c e > 
f 7912 status ok? "Y^C^) 

Subtract baseline \ 

IvCALA I 

Jet cal trace position 
Get ref signal value 

(I-ief signal value in V o 
command? y j 

Get ref signal value 
from command 

Set >r.obs array indices 
Jet average deflection 

( Reply « yes? j— y ( J \ 

f Heply *= no? 'y22-fP1 7 j 

DIGTIZ \ 
Digitize cal signal / 

c 7912 s t a t u s ok? s [Subt r a c t b a s e ! i n e ) 

( 
Write v e r t i c a l c a l 

da t a? 

no 
1c-[ Write horz c a l da ta? /—^j 7 ) 

yes ^ — 

( Cal s t a t u s valid 1 ? )nu (^) 
Jyes ^— ' 

< L C A L V 
Find curve t o r e p l a c e ) 

( I s t h e r e one? ylSl 

PICEL \ 
Let use r p ick one / 

Write t ime c a l 
d a t a t o d i s c 
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( I s ti-j 

/ Picia "\ 
\ Let user i>icK one / 

*'rito vert ical ca^ 
lata tc disc 

f Zero cal data | 

Head oai data 
fron disc 

He-set cal data status 
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n IV KEV M 88 85-15-7S U 88 PfiDE 14 

nuEPLRV MRNCflL 

C I1HNURL CALIBRATION OVERLRV 
C THIS PROGRAM PROVIDES THE COMMANDS HECE5SRPV TO MRNHRLLY CRLIBFRTF 
C THt F912' 
C CALIBRATION MAV BE DONE EITHER UI7H THE RUTOCAL HRPC.WAFE OP OTHFP 
'I EXTEPNRL TEST EQUIPMENT 

INTEGER CALSW 
INTEGER DIG, VCALHCRL, SUIT .CMRITE.GO 
COMMON/MGLCOM/NSHOT, MRCHNO. NRRS. IPRST. IHDP ITPri. ri;-T91? N£;AM . 

»MXUSW, MXIH, MXOH. NXDRR, IP1. IONE. KONE. CALSW. KSTAT. NIUSE, Ifil.'T. IE? 
*IC, IRP. IHV. ARG. REFS. LUN, LCH, LPO. LOCK 
C0MM0N/DG7912/IUFT<8). K N O B S d S ) . RKN06S<4). NORSTR.'S ., HP. t V.IT. M P 
C0M1OH^TEXT/'ISTRNQ<35>, NMD. 1ER 
C0MM0N/HRKRRE.'fl<315>, AZERC515).XCRL.:25). VCHLC251, EPP'15 • ICPTF' : • 

i. tTCRL<32). 1VCRL<2, 32) 
COMMON/RAWDAT/NkW, MINSEP. MAXSEP, IUN. IFAW-'2588) 
EOU1VALENCE <REF, ISTRNGC2)). CRP2- ISTPNG<5'> 
DATA DIG, VCRL.HCRL.SWIT , DURITE, GO/13, 52.53, 54.Z? iJ ' 
flINSEP=8 
MAXSEP-25 
CALL PLTBEG 
CRLL ERRSE 
CALL DRTE '. I DATE > 
I0P»8 
WRITE (10,4) 

4 FORHRT (' MANUAL CALIBRATION PROGRAM') 
_0CK=8 

C RERD fl COMMAND AND INTERPRET I T 
5 IER=8 
6 CALL COMINT<- ->') 

IC»ISTRNG<D 
IF<IC. EQ. DIG) 00 TO 28 
IF<IC. EQ. VCAL> GO TO 48 
IFCIC. EO. HCRL) DO TO 42 
IFC1C. EQ SUIT > 00 TO 38 
IFUC. EQ. DWRITE) GO TO 258 
IF<1C EQ. GO) GO TO 488 

7 IER*i 
GO TO 6 

C 
c 
C DIGITIZE R SIGNRL FROM 7912 
C**DIB, <UNIT), CTV OR BR) 

28 CONTINUE 
IER*8 
CRLL TEKDIO<fl, RBRSC) 
IFUUFTC1) LT. 8. OR. IER. NE. B) GO TO S 
IF<ISTRNQ<5) NE- -BR') QO TO 25 
DO 32 t-1.313 

32 AZER(I)»R<I> 
GO TO 28 

23 CONTINUE 
NP=RMINKH<1>,RZER<1)) 
DO 28 I « l , NP 
R<24.I)-R<2*I)-R2ER<2*I) 

28 CONTINUE 
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fill I V KF-' H ** 05-15-rs 11 O?: PAGE 15 

CALL EBPLTn'H. pi- 0. 1. 0. 0 < 
GO TO 5 

4* CONTINUE 
C COME HERE IF COMMRNO IS 'VCAL " EITHER TURN Orj REF SIGrj^l 
C OF GO ON TO 00 R ACTUAL VERTICAL CALIBRATION 

IFf ISIh'NG<4> EO 1, CO TO 200 
C *** VCRL REF 

IHV=1 
00 TO 43' 

42 CONTINUE 
C COME HERE IF COMMAND IS 'HCAL' EITHER TURN HORZ PEF SIWIAI 
r OR DO RN RCTURL HORIZONTAL CALIBRATION 

IF.ISTRNGC4) EC 1', GO TO 100 
C»»» HCRL REF 

IHV=6 
4S CONTINUE 

REF-REF*! 01 
CRLL VHPEF'-PEF. IHV. ISTPT. 
CRLL SWITCH<CALSW. 1. 3+1HV. 1, IER) 
REFS^REF 
GO TO 5 

r 
C SWITCH POSITION CHRNGE REQUESTED 

50 CONTINUE 
C»*» SWITCH UNIT CliriNNEL POSITION 

IF<ISTRHCK2> EQ 'IN'. GO TO 55 
LUN=1STRNG<3> 
LCH-ISTRNG'.S) 
LP0=ISTRNG<9> 
CRLL SUtTCH'LUN. LCH. LPO.l. IER' 
GO TO 6 

C 
C INITIALIZE ALL SWITCHES TO DISABLED OR POS 1 
C*»»SWI INIT 

55 CONTINUE 
DO 58 1-1,NBANK 
CRLL SUITCHC«*<I-n. 1. 8. -1- ISTRT-> 

58 CONTINUE 
GO TO 6 

C TIME CALIBRATE RRRRV 'A • 
C*»»HCRL A •PERIOD) 

i ae CONTINUE 
NUR-0 
PERIOD-1 .-'REFS 
IF<NUD. GT 4> PERI0D=1 /RP2 
CALL TIMCRL<R. PERIOD. -1. . XCHL, VCRL, ERR. HCAL. ISTHT. 
IFCISTRT EO 0) OO TO 105 
CRLL ERROUK'TCAL'. ISTRT, IUFT. 4>+l,-1 > 
GO TO 5 

C TIME CRL COMPLETED. PRINT OUT DRTfl 
IBS CONTINUE 

KS=10->4»(KT-3> 
KE=KS«-2 
CRLL ERRSE 
SCALE=31 2*"CRL<NCAL>/<XCAL*'NCAL->-XCAL'-l >."-



*N 1, REV M 96 8 5 - 1 5 - 7 8 U 6« PAGE I S 

WRITE < i 3 . i e € > ! U F T ( 4 > , <KNOBS<K>. f=KS. KE>- IDATE- 5CBLE- • I : :r^L-
* V C A L ' 1 > . E R R ' I > , 1 -1 .NCAL) 

196 FORrlAT f - TIME BASE CflL FOR U N I T - , 14. 2X, 3B2. X. 13. - 1 2 - l i 
* . / , - AVG SWEEP SPEED* ' . E l l . 4, ' S / D I V . , ' . 3X. ' N ' , 5X, X BDR' .SX. 
* ' T I M E - . 5 X . -X ERROR', 23C/ - . 15, 3E12. 4 ) ) 
IF<NWR EC 1) GO TO 5 

117 WRITE <10.118> 
I l!( FORMAT </V. - SATISFIED? <V, N) ' • 

REBD<11, 128) IRP 
) ̂ w FOPIiH 1 <' Rl.. 

LOCK—I 
1F(IRP EQ -v-> GO TO 5 
IF.'IRP NE '«-) GO TO 117 
CBLL DIGTIZ<A> 
IFCIUFT'l) LT 9) GO TO 6 
N P = f l W N l < S < l > , BZER>i ) • 
DO 182 1=1. NP 

102 FK2-H>=S<2*i)-RZERf2»D 
GO TO 180 

c 
C CALIBRATE VERTICAL AMPLIFIER 
t>»»VCBL A <VOLTAGE-> 

200 CONTINUE 
NWR=0 
VXCAL=AVER<R<3>, NP> 
VVCAL-REFS 
IF<NWD GT. 4) «VCHL"RP2 

205 CONTINUE 
KS«2*4*CKV-1> 
KE»KS*2 
SCALE*VYCAL* 64/VXCAL 
CBLL ERASE 
WRITE C18, 2 1 5 ) IUFT<4>, (KNOBSdO. K-KS, KE) . IDATE. VVCfiL • vVCBL • 3 : ( 

215 FORMAT <' VERTICAL CAL FOR UNIT-. 13, 2X.JB2,/, X. 13, '-.]? i; 
«v, ' REF V0LT*'.F18 4,- V'./1, 
»- DEFLECTIONS'. F10 2, ' ADOR'./-
*' DEFL FBC=',F18. 4. ' M I » ' > 
IFtNUR. EO 1) GO TO 5 

217 WRITE <10, 118) 
READ(11. 128) IRP 
LOCK-1 
IFCIRP EO. - V ) GO TO 5 
IFURP. NE. -N-) GO TO Z17 
CBLL 01QTI2<R) 
IF<IUFT<1> LT 8) GO TO 6 
NP*AMINKAC1), AZER<1)> 
DO 218 1-1, NP 

216 B<2»I)"AC2»I)-«ZER<2*I) 
GO TO 288 

C 
c 
C WRITE B'II'HER TIME OR VERT CAL DATA TO DISC 
C 
258 CONTINUE 

NWR-1 
tFUSTRNG<2> EG - V C - ) 0 0 TO 275 
IF<ISTRNQ<2) . NE. ' H C ' . OR. LOCK. NE - 1 ) GO TO 7 

C«««DWRITE.HCAL 
C TRV TO FIND CBL CURVE MATCHING CURRENT KNOBS 

K K T * 1 8 * 4 * < K T - 3 ) 
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"KTprtN IV PEV rl 09 0 5 - 1 5 - 7 8 11 09 PRGE 17 

1*1 ITCL=LCRL'k'NOES' KKT >. IIJN. 1> 
1*2 I F ' 1 T C L GT 8 . 00 TO 235 
i y ^ CALL PICK' i* ' !TCL t ' T -
!»•» 255 CONTINUE 
l i -5 I E = H f * 2 
156 WRITE <25 I T C L . • I'MCSS' I • - I * C T . I E ' ' • NCRi . < x r f l f I • . vr «_• ! • 1 
187 *NCRL '• IDRTE 
IS?: C-O a"?? I C = 1 2 5 
18'.- VCRL<IC<=0 
1 ? " ST.? XCBL' lC ' "»e 
l i - 1 RERI> '25 ' IT i : L ' ' • KNOBS'' I < • I=kTT- IE •. NCRL ' I -XRL' I • . ' . ' (S I . . I . i -1 
1K2 " H U R L " K' f lTE 
I s - LOCK=S 
1*<> GO TO 103 
L35 C 
l ^ t C * * * OWPITE VCRL 
157 275 CONTINUE 
138 lF'LOCK HE 1' GO TO 7 
13? C TRV TO FIND VER f CRL CURVE TMRT MRTCME7 CUPPENT KNOB* 
208 KK'v"=2+4»''KV-l> 
20J IVCL*LCRL<KNOBS<'KKV, KV+1> 
2U2 IF'IVCL. GT 9> GO TO 280 
202 CRLL P I C K K 1 V C L K V 1 
23* 280 CONTINUE 
205 NCRL^l 
iB6 IE=KKV*2 
207 WtflTE < 2 * ' I V C L > 'KNOBS': I'•> 1»K*'V. IE >. NCRL.'"'XCfiL.'-'VCAL. If.RTF 
208 VXCBL=8. 
209 VVCRL=0 
210 RERD"T26'IVCL> <KNOBS' I ~' • I=KKV- IE> • NCRL, VXCRL. VVCRL • IC'ftTF 
211 LOCK-8 
212 QO TO 205 
îr aee CONTINUE 
214 L ONLV COMMANDS ACCEPTED RRE 
21b C***GO 
216 C*»«GO EXIT 
217 CRLL BRANCH<1BR> 
218 IF<IBR EO. 12> GO TO 7 
213 IPRST=IBR 
220 RETURN 
221 END 
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4.4 Overlay PRICAL 

This overlay processes calibration data printout commands. 

Operation is described 'n detail in 3.3.3. 

4.4.1 Glossary of Variables 

GO - COMIMT program transfer command index. 

1CH - amplifier channel number being printed. 

ID - calibration knobs settings read from disc. 

IER - COMINT 'COHMAND ERROR' flag. 

[MUSE - array of units calibrated passed from AUTCAL. 

IPRST - program transfer status word. 

l̂ EC - calibration curve disc record number. 

ISTAT - user returned status. 

tSTKNG - interpreted text string array from COMINT. 

IT - loop counter for time base cal curve printouts. 

ITCAL - array of new time base cai curve record numbers 
passed from AUTCAL. 

1UN - unit number being processed. 

IUNIT - WK + I. 

IV - loop counter for vertical cal curve printouts. 

IYCAL - array of new vertical cal curve record numbers 
passed from AUTCAL. 

IDATE - cal curve date read from disc. 

LCL - cal curve record number for each vertical channel. 

LLCAL - vertical cal curve record number read from disc. 

LOF - offset to time base cal curves for unit being 
processed. 

MAXUN - maximum number '-f 7912*s on line. 

NCAL - number of points in calibration curve. 

NT - number of time c-<l curves to be printed out for unit. 
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NV - flag to print either all or new only vertical cal 
curves for unit being processed. 

NVV - number of vertical cal curves to be printed out. 

PRINT - COMINT print command index. 

SCALF - average deflection factor computed for horizontal 
and vertical data printouts. 

VXCAL - deflection in 7912 address due to cal voltage. 

VYCAL - vertical calibration voltage. 

XCAL - array of horizontal calibration alternate zero 
crossing addresses. 

YCAL - array of horizontal calibration time between 
alternate zero crossings. 
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4 . 4 . 2 F l o w c h a r t 

T>BICAE> 

I r . i t number of u n i t s 
I n i t connand e r r o r 
f l a s . 

* 
r COKIOT 
Read and i n t e r p r e t 

. contftand 

f P r i n t r eques ted? > ^ f 3 2 o j 

{ Program t r a n s f e r f ) J C S £ - . 

- f c g _ (3^) 
command ^—^ Set command 

e r r o r f lag 

1 — 

' BHAKCK 
Interpret program 
V reouest 

I —- I 302J 
(' Prograq error? ~y£g 

I Set flags to TffiW | 

('ALL' requestedV j j(^22i 
4,y e s 

{Set flags to 'ALL' |-

For all unit 

I Get unit number 
. ^ 
f All units requester? 

no 
'Jev units 
requested? 

and 
Ihis unit new? 

cs 
no 

This unit requesteaVfi: 
yes 

I All curves requested? ) Ves ) 

i 
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(_ ?Iew reques t ed? }~*—• 

/ RCSTA? 
3et us?:' status 

cfeM^Q) 

£ 
L Ajj requested? 

, T : 
I Tot number to 0. 
(Channel 1 tal'^I )-*^ 

^yes 

(. All requested? "")£££ I" 0 

Get record nunbei 
fron array 

Head cal daxa 
from disc 

Get channel # 
Get average deflection 

Print cal data 
to U010 
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L i s t i n g 

n i ..• k tv n ee 83-13-?s n os> PBGE 2<? 

OVERLRV PRICBLCINUSE) 
c 
C PRINT CBL OfiTfl OVERLBV 
t THIS PROGRAM PROVIDES COMMANDS TO PRINT CP.LIBRP.TION OATH 

DIMENSION JDBTEO), 1NUSE<1>. LCH 2>, IDti • 
INTEQER GO, PRINT 
INTEGER CALSW 
COMMON/HGLCOM/'NSHOT, MBCHNO. NBRS, IPRST. I HDP. 1TRK. MX7912. HE.fiNl 
»MXUSW, MXIH. MXOH, MXDBR. IR1. ]ONE, KONE, CBLSU, KSTftT. MI'-ISE- 1RUT. IE'P-
*NUS<11> 
COMMON/DG7912/'IUFT<B>. KN0BS<16), RKN0BS<4>. NORSTR1-3). HP. trv, > T, IGF' 
COMIiON/URKBRE/B<515>. BZER<313>, XCBL''25), VCRL'SS) ERR''25 • KATE' : 

«. ITCBL<32). IVC«L<Z. 32) 
C0MITON/TEXTXISTRNG<33).NWD. IER 
DflTfl GO- PRINT^24. 21^ 

C 
C READ R COMMRND AND INTERPRET IT 

IER-B 
301 CALL COMINTC »-> 

IF<ISTRNG<1). EQ GO) GO TO 311 
IFUSTRNGtl). EO PRINT) GO TO 328 

382 IER*1 
GO TO 381 

311 CONTINUE 
CBLL BRBNCH<IPRST) 
IFCIPRST EQ 1 OR 1RRST EO 12) GO TO 382 
RETURN 

320 CONTINUE 
C 
C PRINT COMMAND FORMATS ARE 
C PRINT BLL RLL—BLLUNITS ALL CRL CURVES PRINTED 
C PRINT NEW (ALL)—UNITS JUST CAL'ED CALL CBL CURVES,. PRINTED 
C PRINT, 'N', <RLL)—UNIT 'N' <RLL CAL CURVES'1 PRINTED OUT 

NT«4 
NV*8 
IFUSTRNGC2) EO. -RL'. OR. ISTRNG<3>. EQ -flL') GO TO 322 

C PRINT NEW SELECTED. MAKE SURE HUTCBL HBS BEEN RUN IE ITCHL. IVCftLAF'PBV 
IFf IBUT. NE. 1) GO TO 382 
NT»1 
Nv~e 

_<22 CONTINUE 
WRITE <1,31B> NV.NT, < ISTRNG >'J ), J-i, NWD) 

318 FORMAT <2I6. 3</. 8Z8)> 
DO 338 IUNIT»1, IK7S12 
IUH-IUNIT-1 

t DECIDE WHETHER TO PRINT BNV CHL CURVES FOR THIS UNIT 
IF(ISTRNG<2) EQ. "BL') 00 TO 324 
TF<ISTRNG<2) ED. 'NE'. AND. INUSEUUN1T) EO 1) GO TO 324 
IF<ISTRNG<3) NE IUN) DO TO 338 
IF<ISTRNG<3> NE. -BL' BND INUSEOUNIT) NE. D GO TO 382 

324 CONTINUE 
CBLL ERASE 
URITE<18. 323) IUN 

323 FORMAT < * +CBLIBRBTI ON DBTB FOR UNIT', IJ. •> 
L0F"4»tUN 
IF<NT. EO. 1) L0F-ITCBL<IUNIT>-1 
IFCLOF. LT 8) GO TO 331 
DO 338 IT-1, NT 

c 
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nK'fuN iv* PEV H ea 05-15-75. i i ia Ffir,r ; i 

i l C PRINT TIME CHL ORTfl 
^ IREC=ITi-LOF 
ft- RERD'.23'IREC > ID, NCRL, ''XCRL'I '. VCAL''I •. I*L-NC* 
e.4 SCRLE=YCPfLiNCfiL->*31 2/'<XCflL<NCBL ;-YCfn_> 1 • '• 
55 NP=MtN8<NCRL,13 > 
tS NP=MRX0CNP, l> 
^ . i r - ITE f l0 .3S£~> I D . JORTE. SCftLE- ' XCRL-'I •• VCRi . 1 , . I 
68 326 FORtlftT • ' TIME BRSE CRL FOP \ . 3R2. >:. 13. '/ . 1 2 . , 
69 » ' RVE. swrup SPEEC>='.EII 4, s/ftv- ,',-::. 
7y *23-:x. 2E12 4* , 
'1 330 CONTINUE 
72 IF'NT NE 4~" GO TO 331 
.3 C ERR3E SCREEN FOR VERT ORTH IF WE PRINTED RLL 4 TIME 
.4 CRLL RTSTRT'1£TRT> 
.5 IFflSTRT EO 51 GO TO 301 
,6 LRLL ERRSE 
-7 WRITE '10.325J IUN 
,8 331 CONTINUE 
79 C 
S0 C PRINT VERTICAL CRL DRTR 
81 NVV"=S 
•32 IF<NV. EC S> IJO TO 335 
«-. NVV=« 
bA IF<IVCRL>'1- I I J N I T i LT 0> GO TO 333 
&.r. NW«i 
66 LCL<l)*IVORL':i. IUNIT1 
67 333 IF<IVCRL-:2. IUNIT"i LT 9> GO TO 335 
S3 NVV=NW+i 
89 LCL(NVV>=IVCRL.-2, IIJNIT) 
30 335 IFfNVV, EQ. 0> GO TO 345 
91 DO 343 I V»l. N W 
92 LLCRL»8*IUN*IV 
92 IF<NVV. QT 2> 00 TO 338 
94 LLCRL-LCLTIV, 
95 338 CONTINUE 
96 RERD<26'LLCRL> ID-NCRL. VXCRL VVCRL- JDRTE 
9? ICH«1»MQD<LLCAL-1,8>/4 
96 SCRLE-WCFIL*64. XVXCRL 
99 URITE C10, 348> ICH. ID, JDRTE, LLCRL, VVCRL, VXCRL• JCf 

100 340 FORMRT (./, ' VERT CRL CH'. 12, 2X, 3R2. X. 13. V '. 12-
101 *' CRL RECORD #'14. X, 
1B2 *' REF V0LT--,F18 4, V, /, 
1B3 »' DEFLECTION.-, F10 2.' RDDR'X, 
104 *' DEFL. FflC«',Fie 4, ' VXDIV) 
103 IF<IV. EQ. 4) URITE (10,3431 
106 343 FORMAT C10X> 
107 345 CONTINUE 
108 CALL RTSTflT<ISTRT> 
109 IF<ISTRT EQ. 3) 00 TO 301 
110 330 CONTINUE 
111 GO TO 301 
112 END 



4.5 Subroutine TIMCAL 

This program locates every other zero crossing in a d gitlzed 

time calibration curve array. It returns this Information in array XCAL. 

It returns the time between crossings in ar^ay YCAL. TIMCAL will also 

conpute one of two possible types of error First, if a particular zero 

crossing distance is required, the error Is computed with respect to this 

value for each crossing pair. Second, if no desired calibration is given, 

the program computes the average crossing distance and then computes 

errors with respect to this value. Thus In the second case, the error is 

a aeasure of the non-linearity. The first value in the error array ERR 

will always be zero. Subsequent values will give the error between the 

previous and corresponding crossings. 

4.5.1 Call Arguments (A, PERIOD, OESCAL, XCAL, 
YCAL, ERR, NCAL, ISTAT) 

A(515) - input digitized time calibration trace. 

PERIOD - input time period of calibration signal. 

OESCAL - input desired time between horizontal addresses. 
If zero, errors will be non-linearity errors. 

XCAL - output array of alternate zero crossing addresses. 

YCAL - output array of alternate zero crossing times. 

ERR - output array of errors. If input DESCAi. is greater 
than zero, 

ERR (1) = 0 

ERR (I) = 100*(1 - (XCAL (I) - XCAL (I-1)*DESCAL) 
PERIOD 

I - 2, 3 NCAL. 

If DESCAL Is less than or equal to zero, 

ERR (1) = 0 
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ERR ( I ) = 100*U ".JXCAL (l)_- XCAL (I -_1_)_))*(NCAL - 1) 
~~ XCAL(NCAL) "- XCAL (1) 

1 = 2 , 3 , . . . . NCAL. 

NCAL - number of points in XCAL and YCAL. 

ISTAT - output program status: 

0 = calibration successful; 
1 = 3 > NCAL > 25 

2 - some ERR (I) > 20%. 

4.5.2 Glossary of Variables 

A - input digitized time calibration array. 

AV - average value of A. 
DESCAL - input desired calibration distance between zero 

crossings. 
ERR - output array of calibration per cent errors. 

ERRFAC - calibration for error check. 

IA - starting index in A array for crossing check. 

ICAL - index for cal point being computed. 

ICRS - index for zero crossing being located. 

ISTAT - output program error status. 

KUM - cumulative number of A array points examined. 

NCAL - output number of call points located. 

NP - number of points in input A array. 

NPL - number of points left in A array for crossing 
examination. 

PERIOD - input time calibration curve period. 

XCAL - output array of crossing addresses. 

XCROSS - latest crossing address located. 

YCAL - output array of crossing times. 
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li.5.3 Flowchart 
IMCAlX 

Init * cal points. 
Inlt start index. 
Ir.it cumulative count. 
Oet number of points. 
Get number points left 

I 
AVER \ 

Average array/ 
For 5CJcrossings For 50.gr 
(max)Qo) < CROSS \ 

'let next crossing y 

C Crossing, found? J—•* ko) 

( Even number cross? "*)•*• 
no 

Incr. # cal points. 
:m:\v-~ r:rossin<* address. 
J-i'/e ~rossin£ time. » 

~ncr. ŝ art index. 
Incr. number examined. 
decrease number left. 

€> 6 

| £et k cai points - '̂ 6" | 

feet error status 

QReturnJ 

Save # cal points found] 
^ 

(More *han 2 ; >£2 

Get error factor from 
cal data 

(Desired cal input? 
fores 

Get error factor from 
desired input. 
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http://50.gr


4.5.4 L i s t i n g 

> T P H N iv REV n ee ©fr-i?.™?? n n PACE ^. 

1 SUBROUTINE TIMCALC R, PERIOD. DESCAL, XCAL, VCfiL. ERF. NCfil.. ISTAT' 
2 C 
j C TIME CALIBRATION SUBROUTINE 
•» C THIS PROGRAM GENERATES TIME CALIBRATION CURVE XCfiL VS VCflL 
5 C INPUTS 
a C A-ARRRV TO BE CALIBRATED. STANDARD FORMAT.PEPIOC'K 
? C PERIOD-PERIOD OF SIGNAL IN "R" 
S C DESCAL-DESIPED CRL FACTOR IN SECONDS.-'ADDPESS 'OPTIONAL­
LY C OUTPUTS 
10 C XCRL-ARRAV OF ADDRESSES BETWEEN ZERO CROSSING* FOP !IAL CU 
11 C VCAL-ARRAV OF TIME BETWEEN ZERO CROSSINGS FOP CSL CUP'-'E 
12 C ERR-ARRAV OF ERRORS FROM ONE CROSSING TO THE NEXT 
IS C NCAL-NUMBER OF POINTS IN XCflL,VCBL.ERR. 
14 C ISTRT-PROGRHM STRTUS 
15 C =0 SE2 ALL OK. 
16 C -1 SE2 NCAL GREATER THAN 25 OR LESS THAN r 
1? C -2 SE2 SOME ERROR ESCEEDED 2ZX 
13 C IF DESCRL PRESENTt GT 0> ERROR IS COMPUTED W R T TO DESCAL 
19 C OTHERWISE ERROR IS MEASURE OF NONLINEARITV 
20 C 
21 DIMENSION A<1), XCBL<1>. VCALt'l1. ERR<11 
22 2a ICAL=*0 
22 IR-3 
24 KUM=-1 
23 NP=A<1> 
26 NPL*NP 
2? RV-AVER>:B<3>,NP> 
28 DO 30 ICRS-1, 39 
29 C FIND CRL SIGNAL 2ERO CROSSINGS 
30 XCROSS-CROSSCAriH^NPL. 0. > 
31 IF'XCROSS LT 8 ) GO TO 40 
32 IFCMOD<ICRS, 2) EO 8) GO TO 29 
ij C ONLV SRVE EVERV OTHER CROSSING 
i4 ICAL-ICAL+1 
J3 XCRL<ICRL>-XCROSS-»KUM 
36 ¥CflL<ICRL)"<lCflL-i)*PERIOD 
37 29 IR»XCR0SS*KUM»4 
38 KUM«IR-4 
39 NPL"NP-KUM-1 
40 30 CONTINUE 
41 KCRL"26 
42 C TOO MBNV OR TOO FEW CBL POINTS RETURN WITH ERROR i 
43 31 CONTINUE 
44 ISTRT-1 
43 RETURN 
46 C JET HERE AFTER NO MORE CROSSINGS 
47 40 CONTINUE 
48 NCRL-ICRL 
49 IFCNCAL LT. 3) GO TO 31 
56) ERRFRC-CXCBL<NCAL>-XCRL<1D/(NCRL-1) 
3 1 IF<D€SCAL. GT 8. > ERRFAC-PERI0D/DE5CAL 
12 ERR<1)»0. 
53 I S T A T - 0 
34 DO 30 I-2-NCRL 
35 ERR<I>"<1. -CXCRLCI>-XCRLCI-l'>>/'ERRFAC>»10e. 
56 Ir<RBS<ERR(I>>. GT. 28 > ISTBT»2 
57 50 CONTINUE 
SB RETURN 
59 END 



4.6 Subroutine SWITCH 

This program positions the SM-2 switch modules. It takes the 

input desired unit, channel and position data and converts it to appro­

priate switch status words. If the caller elects to maintain all other 

switches in the affected module in their current position, the program 

reads in the current status words and only modifies the bits pertaining 

to the selected module. If the caller does not care about other switch 

settings, they will be set to zero status, i.e., either turned off 

(modules 0-7), or set to position 1 (modules 8-11). The subroutine SWRDWR 

performs all actual reading and writing of the switch status words. 

4.6.1 Call Arguments (IUN, ICH, IPOS, IALL, ISTAT) 

IUN - input unit number (O-H, M = 6*(nuraber of SM-2 
matrices) - 1, currently M = 30). 

ICH - input channel number (1, 2 ) . 

IPOS - input position number (0-4, 0 = disconnected). 

1ALL - input flag to save other SM-2 settings: 
0 - do not save settings; 

not zero - save settings. 

ISTAT - output status: 0 - switch successfully performed. 
1 - unit number invalid, 
2 - channel number invalid, 
3 - position invalid, 
4 - communications failure. 

Glossary of Variables 

• (2) - (integer) SM-2 status words. 

IALL - input flag to maintain other switch positions. 

IBANK - SM-2 containing desired unit switch. 

IC1I - input channel number. 

ID - index for D. 

IOFS - offset for bit setting in D. 

IPOS - input switch position. 
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IREAD - SWRDWR read data flag (= 0), 4.8. 

ISTAT - output status. 

ISW - switch moduli In SM-2 being addressed. 

IUN - input unit number. 

1WRITE - SWRDWR write data flag (• 1), 4.8. 

MAXUN - maximum possible unit nuraber. 
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4 . 6 . 3 Flowchart 
1 7 . 
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4.6.4 Listing 
.u>l*HN IV REV M 06 05-15-78 11 12 PBGE 21 

1 SUBROUTINE SWITCH' IIJN, ICH, KPOS. IALL , 15TflT • 
2 C 
i C PROGRAM TO SWITCH SM-2 MODULES 
4 C INPUTS: 
5 C IUN- 7912 UNIT NUMBER <B-17> 
6 C ICH- 7912 CHRNNEL NUMBER <1. 2) 
7 C KPOS-DESIRED POSITION r0-4> 
3 C IRLL-FLBG THBT SEZ WHETHER TO SBVE CURRENT SWITCH 5FTT1NG-
3 C — 1 SEZ IGNORE CURRENT SETTINGS 

18 C -9 SEZ SBVE CURRENT SETTINGS 
11 C OUTPUT ISTBT- SUBROUTINE ERROR STATUS 
L2 C =8 SEZ RLL OK 
12 C -1 SEZ UNIT INPUT INVALID 
14 C -2 SEZ CHANNEL INPUT INVBLID 
15 C -J SEZ POSITION INPUT INVBLID 
16 C -4 SEZ BUTOCBL MBLFUNCT10NED. 
1/ C SWITCH POSIION 0 CAUSES MODULE TO BE DISCONNECTED 
13 C SWITCHES 8-11 ON EBCH BfiNK CBNNOT BE COMPLETELV DISCONNECTED 
19 C 
20 INTEGER D<2>, IT(2 • 
21 LOGICAL TESTB 
22 INTEGER CHLSU 
23 COMMOH^MOLCOM^NSHOT, MACHNO. NBRS, IPRST. IHDR. ITRM. MX7912.NBBNK. 
24 *MXUSW, MXIH,MXGH. MXDBR, IR1, IONE,KGNE,CBLSW, kSTRT, NIUSE. IfiUT. IEP. 
25 »NUS<11> 
26 DATA IREBD, IWRITE/B. 1/ 
27 ISTBT-1 
26 C DON'T CHANGE CALLER'S ARGUMENTS 
29 IPOS-KPOS 
30 IBANK-IUN/S 
il IF< IBANK. LT B. OR IBANK. GT NBBNK> RETURN 
22 1STAT-2 
22 IFJICH. NE. 1 BND. ICH. NE. 21 RETURN 
24 ISTBT-3 
25 IF<IPOS. LT 0 OR. IPOS QT. 4> RETURN 
26 C UNITS B-3 ARE ON BANK B. 1NITS 6-10 ARE ON BANK 1 UNITS 11-14 BRNl 
37 C CHBNNELS ALTERNATE IN NUMBERING SCHEME 
26 ISW-2»M0D<IUN,6>-HCH-i 
29 IFCIALL EO. -15 00 TO 11 
40 C READ IN CURRENT SWITCH SETTINGS SO WE CAN SAVE THEM 
41 CALL SWRDWRCIBANK, D. IREBD. ISTBT> 
42 IF<ISTAT NE. B> RETURN 
43 00 TO 12 
44 11 CONTINUE 

INIT DATA WORDS TO BLL OFF OR ON POS 1 WHEN 'DON'T CARE OPTION SET 
DdJ-O 
D<2>-0 

12 CONTINUE 
SET UP FIRST SWITCH WORD 
SET UP PROPER ENABLE BIT 

IFUSH. QT ?> 00 TO 17 
IBIT-S-ISW 

'SETBT- SETS BIT TO ZERO. BITS RUN FROM 1-16 MSB-LSB 
-SETBF- SETS BIT TO ONt 

IF<lPOS EQ. B> CALL SETBT<D<1>. IBIT> 
IFUPOS OT B> CALL SETBFtD<l>. 1BIT> 

17 CONTINUE 
SET UP PARAMETERS FOR SWITCH POSITION SETUP 
NOTE THAT POSITION B GETS MAPPED INTO POSITION 1 IE BOTH BITS RESET 

IFOPOS. GT. B> 1P0S-IP0S-1 

45 C 
46 
47 
48 
49 C 
SB c 51 
52 
S3 c 54 c 55 
56 
57 



• • T i r H U ['-. REV N @0 05-17-78 11 12 PAGE 32 
ISN=2*-ISW 

•: SWITCHES 0-7 APE SET UP IN SECOND WORD 
10=2 
I0FS=17 

C REMEMBER UE MULTIPLIED SWITCH # BV 2 
IFi'ISW LE. 14'- GO TO 2S 
10=1 
IOFS=33-

>e DO IS 1=1-2 
IBIT=IOFS-ISW-I 

C TESTB IS TRUE WHEN BIT IS 2EPD HND FALSE IF EI7 IS ONE 
IF> TESTE* IPOS, 17-1 V' CRLL SETBT-'D': ID >. IBITt 

19 IF' NOT TESTB^IPOS. 17-I>'> CALL SETBFtD-' I D"> • IBIT i 
ISTRT-© 
I;HLL SNFDWR<IBRNK, D. IWRITE. ISTRTI 
RETURN 
END 



4.7 Subroutine VHREF 

This program takes input vertical and horizontal signal input 

values and sends the appropriate commands to the Autocal system. The 

value passed to the subroutine need not be exactly equal to an Autocal 

value. The program will pick an appropriate value. 

4.7.1 Call Arguments (VAL, THV, ISTAT) 

VAL - reference signal value for either vertical cal signal 
amplitude or horizontal cal signal frequency depend­
ing on IHV. On input this is the desired value. 
On output It will be either the Autocal horizontal 
cal signal frequency closest to the desired value 
or the vertical signal amplitude closest to but less 
than the input. An input value less than zero will 
turn off the appropriate signal generator. 

IHV - flag which determines whether to send vertical or 
horizontal command: = 0 - send horizontal command, 

= 1 - send vertical commMnd. 

ISTAT - not used. 

4.7.2 Glossary of Variables 

ADIf - absolute difference between Autocal signal value 
and desired value. 

AM - increment factor in generator Autocal vertical 
values. 

DIV(3) - step sizes in generating horizontal values. 

IEX - exponent in generating horizontal values. 

IEXS - saved value of IEX in case next computed horizontal 
value is further from desired value than one just 
computed. 

IHV - input flag which determines whether to send hori­
zontal or vertical command. 

IM - index to step size for both horizontal and vertical 
value generation. 

IMS - saved value of IM (for same use as IEXS). 

ISTRNG - ASCII command string transmitted to Autocal system. 

IWD - temporary computation of ISTRNG words. 
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MBKLB - mask for generating lower byte of horizontal 
command string words. 

MSKUB - mask for generating upper byte of horizontal 
command string words. 

MSKVRF - mask for generating vertical command string words. 

MSK00 - base word mask tor generating horizontal command 
string words. 

REF - computed value of Autocal horizontal >t vertical 
signal for comparison to desired value. 

REFS - saved value of REF (same reason as IEXS). 

SPCR - ASCII space/carriage return characters. 

VAL - input desired value, output transmitted value. 

VM1N - difference between computed value and desired value. 
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I Cet v e r t i c a l corjnar.d f 
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[••' KF>- M .>Ii «*.-lT-7R 11 11 PftGF 

SUBROUTINE VHPEF •' VRL . IHV. ISTRT' 

PRGGRAH TO WRITE OUT C R L I B R R T I O N REFEPENCE SIGNAL rrinMAtiC-T T -.:-,. . 
INPUTS 

VRL-REFERENCE VALUE DESIRED •' 0 
VOL-REFERENCE VRLUE DESIRED <VR\_<0 SEZ TuPTi OFF SIGNRI. 
IHV-FLflG TO 00 VERTICAL OR HOPZONTRL REFERENCE 

-0 SEZ SELECT R HORIZONTAL REFERENCE FF E-"'UFrjr T 

=1 SEZ ENABLE R VERTICAL REFERENCE [.r -'OLTRGF 
FL HOPZ CAL FREQUENCY GENERATED IS ONE CLOSEST TO H.PUT •••&i 
FOR VERT CAL VOLTAGE GENERATED IS ONE CLOSEST TO ei'T N<"'T i.FF"'^ 

THAN 'VAL' 
OUTPUT ISTAT-'NOT USfcDl 

D I HENS I ON OIV-'?>. ISTPNG--? ' 
INTEGER SF...P 
DRTR DIV/5 , 2 - 1 / 
ORTR MSKUB. MSKLB, MSK00- MSKVRF. SPCP/4Z002O. 4.T0OOF. ar"0:^ a — l M 

*<tZ200D/' 
IN IT ORTA WORD TO SHUTDOWN 

PEFS»=VRL 
VMIN=1. E20 
ISTRNG<-4.)=nSK0l3 

CHECK' IF VERT OR HORZ CRL REQUESTED 
IF'IHV EQ 1> GO TO 30 
ISTRNGC1J='*H-

VRL LT 0 SEZ SHUTDOWN 
IFCVAL LT 0) 00 TO 100 

SEE TEKTRONIX 'REF' MRNURL PRGE i FOR CODES 
GENERRTE REFERENCES FREQUENCIES 

DO 20 1=1,27 
IH=l+MODf1-1- 3; 
IEX=-*I+2>/3 

IEX SHOULD RUN FROH 1-9 
R E F - < 1 25VDIV--IM)"» + ' 1 0 • • • l E X - l ^ 
RDIF-RBS <" REF-VHL"> 
IF<ADIF. QE VMIN> GO TO 20 
VF1IN-RDIF 
IMS-IM 
IEXS»IEX 
REFS-REF 

20 CONTINUE 
SET UP ASCII DRTR WORDS TO GENERRTE CORRECT REF CODE 
22 CONTINUE 

IUD-IEXS+4+4-IMS 
SEND 3RD NIBBLE TO BE 2ND NIBBLE 

ISTRNG<4>-IRND(IUD, MSKUB^ie+IRNDCIWD. HSKLB> +MSK00 
GO TO 100 

VERTICAL LEVEL DESIRED GENERRTE VOLTAGES FIND ONE CLOSEST TO VRL 
30 CONTINUE 

1STRNQ(1>»'*V-
IF<VflL. LT. ©> GO TO 136 
REF«e. 
DO 7© 1-1.9 
in-MOD<I-l, 3>/2 
RM-Z. +. 3*IM 
REF«RM*REF 
ftOIF-VRL-CEF 
IFCRDIF. LT. 8 . OR. RDIF GE. W I N ) GO TO 63 
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4.8 Subroutine SWRDWK 

This program reads and writes 5M-2 switch hank, status words. 

Kur wri^e operations input data words are converted from Tektronix 32 bit 

format to ASCIt format and transmitted to the Autocal system. For read 

operations ASCIf data is read from the Autocal system and converted to 

Tektronix 32 bit format. If a read operation is not completed within 5 

seconds, the program assumes the Autocal Is malfunctioning and returns an 

error status. 

A.8.1 Call Arguments (IB, D, ICODE, 1.STAT) 

IB - input SM-2 bank number (0-4). 

D(2) - switch status words in Tektronix, format. For 
(integer) write operations D is an input; f>;r read 

operations D is an output. 

I CODE - input flag which deternines whether read or 
write is to be performed: 0 = read; I = write. 

{ STAT - output status: 0 = operation suci'essf u I ly performed; 
1 = bank number invalid; 
2 = Autocal malfuncIioned. 

4.3.2 Glossary of Variables 

ADCK - ASCII address/carriage return characters. 

AUSP - ASCII address/space characters. 

D(2) - SM-2 switch hank status words in Tektronix format. 

IB - input SM™2 bank number. 

IHUF - ASCIt data buffer read from Autocal. 

ICODE - input read/wr.te operation flag. 

ISH - bit shift parameter. 

ISTAT - output program status. 

1STRNG - ASCII data transmitted to Autocal. 

IT - temporary storage for corouting ISTRNG values. 

ED FT - user file table for read operations. 
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'';\SK{J) - Dit masks for converting ASCII status words to 
and from Tektronix 32 hie status wards. 

1-\S?*l - hit mask for status woru* conversion. 

MXh'AI T - maxi mum number of seconds to wait for read to 
complete. 

nlTT ~ user Tilt,- table for write operations. 

M'CR - ASCII spare/earring*- return characters. 

S;J":. - ASCII I space / tern i nat>' clia rac tors . 
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Li s ti ng 

t ••• KFV H *=tGt Cic.-1T— ~* 11 IS' TRi"^ "4 

SUBROUTINE SWRPUR-'IE-D- ICODE- ISTAT.-

PROGPRM TO READ RND WRITE SM-2 STATUS WORDS 
IHFUT 

IE- SM-2 SANK NUMBER -0-2^ 
D-2;- INTEGER ARRAY OF TWO STATUS WORDS 
ICODE-PEAD OP WRITE FLAG 

=0 SEZ READ STATU? 
=1 SEZ WRITE STATUS 

OUTPUT 
Df 2•>-TWO INTEGER STATUS ARRAV FROM READ O-EPRTION 
ISTAT- OPERATION STATUS 

=9 SEZ ALL OK 
=1 SEZ INPUT ARGUMENT BAD 
=2 SEZ AUTOCBL HARDWARE MALFUNCTION 

DIMENSION IST>'6.< 
DIMENSION ISTRNG<^>.IBUFC4^•MRSk<2;.lUFT'l*. 
INTEGEP D f 2 J . RDCR, SPTE, AD5P • OUFT •" 1 0 ) . SP1R 
INTEGER CHLSW 
COMMON/MGLCOM/NSHOT, MACHNO. NRRS- IPRST. IHDR. ITRM- M*7?l= NRRNI . 

+MXUSW, MXIH. NXOH. MXDAR. TR1, IONE•KONE. CALSW.KS'HT NIUSE. t nLH . Ic c 

*NUSC11> 
DH1"H M D C R . if--re, H D S P . spLkv^.iiaD* s -. H •. -iZ2s,.:-.c 
DATA MASK, MRSK1/4Z0F00, 4Z000F, 423030/ 
DATA IUFT/0, 0. 4Z4006. 0. 0, 0, '13-'. ' '.0,0/ 
DATA OUFT/0, 0. 4Z4000. 0. 0, 0, '12 '. ' . 0. 0/ 

MAX AUTOCAL WAIT IN SECONDS 
MXHAIT=? 
1STHT=1 
1FCIB LT 0 OR. IB GT. NBANtO RETURN 
ISTRNG(1>='*S' 
IF< ICODE- EQ. 1"> GO TO 30 

READ DATA REQUESTED 
LOOP TO READ EACH BANK STATUS NORD 
CONVERT MAX WHIT TO 30 MS CHUNKS 

MXUfilT-MXWAIT/. 05 
DO 20 1-1, 2 
lSTRNG<2>-ADCR+<2+IB+I-l>*256 
ISTRNQ<3>-SPTE 
CALL WRITE <ISTRNG, 6, OUFT, FALSE •< 
CALL W A 1 K 2 , 0, IST> 

DO QUICK RETURN READ SO WE WON'T WAIT FOREVER IF fiUTOCHL IS BROt-'E 
READ 4 DATA BVTES AND fl CP BYTE 

CALL READ<IBUF,3. IUFT, FAL5E > 
ONLY WRIT SO LONG FOR READ TO COMPLETE 

DO 10 IU-1, MXUAIT 
CALL WftIT<5, 0, IST> 
IFtlUFTCl). EQ. 0) GO TO 12 

10 CONTINUE 
ISTAT-2 
GO TO 30 

12 IBUF<3>-IBUFC2> 
IBUF<2>*IBUF<1>*256 
IBUF<4)>IBUF(3>*23£ 
DU)«0 

LOOP TO CONVEF. 4 ASCII CHARACTERS TO ONE BINARV WORD 
DO 20 J-l,4 
ISH-8-4*J 
IBUF<J>-IRNO>;iBUFCJ>- MflSKCl"*") 



!-/ pftv M 00 03-13-re 11 i s PBCIF :t-

1BUF. J •-ISHFT'.IBIJF'' J >. ISH ' 
DC 1 ̂ CKI-. + ISUF--T > 

20 CONTINUE 
ISTBT=0 
RETIJPN 

WRITE REQUESTED CONVERT BINBRV STPTIJS T O Frrc 11 
50 CONTINUE 

ISTRNG^S'^SPCP 
LOOP TO SET UP THO B M W WORDS 

DO 4© 1=1, 2 
ISTRN(3f2>"BDSP+iJ'«IB+I-i:>*23<; 

LOOP TO SET UP TWO ASCII WORDS FPOM ONE BTNBFV MOPD 
CiO 23 .T=l. 2 
IP2= J+2 
ISTRNO< JP2i=MBSt: » 

LOOP TD CONVERT TWO NIBBLES PER PASS TO ASCII 
DO 23 K»l.2 
IT = ISHPTfD<I ^-4*K*< J-i1*31 
IT-IAND''IT. MASK*'*->> 

ISTRNG'JP2>=ISTRNG'JP2>-HT 
53 CONTINUE 

CBLL WRITE < ISTPNO- 10- OLIFT ' 
•1C< :-f!NTI!JUe 

I5TBT=8 
30 CONTINUE 

CBLL TERMIN>'IUFT> 
CALL TERM1N<0UFT> 
RETURN 
END 



4.9 Siihr.mt in*.- PICK I 

This program reads In knobs settings from disc for a desired si-i 

oi ci Iihration rurves. The knobs settings are printed on the screen. 

I'>).-• program then rein's f rum the opera tor which curve he wants to rep I .ire, 

Pi is mtnber is returned to the calling pro^ra'n. 

4.9.1 Call Arguments (ICAI., KTV) 

ICAI. - output cul curve mtnhei operator wishes Co rep!a:.-. 

KTV - input Ha;; to set of cal curves: 

1 - vt-rt ira I anpl1f ier channel I ; 
2 - vertical amplifier channel 2; 

3,4 - tiitie hrtse. 

In add it inn, the program pirks up the 7912 unit number frnm eummon DC*1?!.: 

Ii>;(*Hi.l".4). 

'* .*) .2 C1ossary of Vnriahlos 

I - re1 at fve en 1 curve rerurd number. 

ICAI. - output relative and absolute cal ^nrvi* record nunb>-r 
to be replaced. 

t') - array for reading in knobs setting data. 

[ol-'S - offset to call curves depending on unit nunb«r. 

J KH.C - absolute cal curve record number for reads. 

I UN - 7912 unit number. 

[UFT - 7912 communications user file table. 

KTV - input flag for which type of cal curve to read. 
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4 . 3 . 1 L i 5 t i n q 

L SUBROUTINE P I C r i ' ' I C f l L . f'TV • 
£ DIMENSION ID-'2 J 
1 COMMQNVPGrSia/IUFTVPti. kNOBS'16 '• • RK NOBS''4 •. NOPST*- = 
4 C 
1- C FPOGRRM TO ALLOW USER TO SELECT WHICH CfiL CUP'-'E HE W*r 
<£ C WHEN NONE EXISTS FOR CURRENT KNOBS SETT I NOT 
r C INPUT KTV- CHANNEL NUMBER TO BE USED 
k- C =l SEZ DO VEPT AMP CHANNEL 1 

• ? C =2 SEZ DO VEPT RNH CHANNEL 2 
1* C *2 OR 4 SEZ DO TIME BASE 
11 C IUN- UNIT NUMBER MUST BE SUPPLIED IN COMMONDG7 
i.; C OUTPUT ICAL- DISC RECORD NUMPEP WHERE TO PUT NEW CAL 
li C 
14 IUN=IUFT-:4> 
1*:. WKITE fie. 5) IUN, KTV 
1* -J FOPMRT •'- NO EXISTING C*L CUPVE FOP UNIT . t~ CUP 
17 +•* EXISTING CURVES RPE FOP • 
18 10FS=8* I UN+4* f KTV-1 "> 
13 IFCKTV GT 2> 10FS=4*"iUN 
4% DO 30 1=1.4 
Jl IREC=IOFS+I 
±Z IF<K'TV LT 3> GO TO 10 
^j C PEHD TIME CAL CURVE IDENTIFICATION 
d* READ'' 2".' I PEL ' ID 
XZ GO TO 12 
26 C REHD A VERT CflL CURVE IDENTIFICATION 
d.7 10 REHDC26'IREO ID 
^8 12 WRITE <rie* 14) L ID 
29 14 FORMAT < 14, 2X, 3A2̂ > 
ti0 30 CONTINUE 
SI 32 WRITE C10,34> 
_*2 34 FORMAT <, * ENTER NEW CRL RECORD # "• 
si PERDi'll. 36 > I CflL 
Js4 36 FORMAT < I1> 
jZ IFCICRL. LT. 1. OR ICRL. GT 4^ GO TO 32 
i£ ICRL-ICAL+IOFS 
S7 RETURN 
J& END 
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-,lfj Common Storage Areas 

The various labelled common areas used in che Autocal program 

r.- described in the following sections. 

4.10.1 C0MM0N/G1.0C0M/NSH, MACH, NAS, I PR, IOP1, IOP2, IDAST{38) 

This common area is global. It can be accessed by all 

r-'>;>rrly edited overlays and tasks. It is used to pass arguments amonf, 

iri'nis programs. The variables used by the Autocal program are described 

i- low. Variables not described are not used. 

EPR - new program request. The control program INI 
uses this value to determine which new program 
(if any) to activate when Autocal exits. * 

[0P1 - alternate header option word. 

IOP2 - last 4010 terminal in use; 1 = user terminal; 
2 = console terminal. 

^.10.2 C0MM0N/MGLC0M/NSH0T, MACHKO, NARS, IPKST, JHRD, ITRM, NL'S(6) 

This common area is used to internally store information 

is-;. J to the program in GLO"OM. This is necessary since other pro,->rans 

>uM modify the original dati in CLOCOM while Autocai is running. This 

mnon area is also used in many utility subroutines. Only the variables 

-u?j Hy Autocal are described. 

MACHNG ~ machine number in use. 

IPRST - program transfer status. 

ITRM - terminal in use. 

IHDR - storage for machine number passed to program. 
4.10.3 COMMON/WtKARE/A(515)» AZER<515), XC*L<25), YCAL(2S), 

£RR(25, IDATEC3), ITCAL(61), IYCAL(32) 

This common area is used as a work area by all three overlay 

•'v;r.ini5. 

A - working array of digitized 7912 data. 

AZER - array of digitized baseline data. 
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XCAL - time cal zero crossing addresses. 

YCAL - time cal zero crossing tines, 

ERR - errors in zero crossing addresses. 

IDATE - date: month, day, year. 

ITCAL - time call curve record numbers from AUTCAL. 

IYCAL - amplifier cal curve record numbers from AUTCAL. 

4.10.A COMMON/UG7912/IUFT(8), KN08SC16), RKN0BS(4), K0RSTA(5) 
NP, K.V, KT, IOP 

IUFT - user file table for 7912 communications., -

KNOBS - ASCII knobs setting data packed two characters 
per word, 4 words per setting. 

RKNOBS - floating point knobs settings. 

NOKSTA(S) - status words from normalized routine: 

(1) first scan with two good verticals + L024 
bias flag; 

(2) last scan with two good verticals + 1024 
bias fla^; 

(3) total number of scans with two good verticals; 
(4) final number of points in normalized array, 
(5) error status: 0 = no errors; 

-1 = trace offscale; 
1 = no data; 
2 = raw array invalid; 
3 = scan found with too many 

verttcals. 

NP - number of points in digitized array. 

KV - first vertical amplifier channel active. 

KT - type of 7912 time base: 3 = 7B52A; 
4 = 7B92A. 

IOP - option to have computer trigger 7912's in digitize 
operation. 

4.10.5 COMMON/RAWDAT/NRW, MINSEP, MAXSEP, IUN, IRAW(2500) 

This common area is used for storing raw 7912 data and 

related parameters. 

NWR - location of end-of-data flag in IRAW. 
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MINSEP - minimum separation between vertical addresses 
for a valLd trace. 

MAXSEP - maximum separation between vertical addresses 
for a valid trace. 

IUN - 7912 unit number. 

IRAW - raw 7912 data array. 

4.10.6 COKMON/TEXT/ISTRNG(20), NWD, IER 

This common area is used for storing text string information. 

Subroutine COMINT stores interpreted commands here. 

ISTRNG - text string data. 

MWD - number of words in ISTRNC interpreted by C0M1.MT. 

IER - command error status sent to COMINT. 

'•>. \SCII Input Strap Characters 

The ASCII interface cards in the Data Coupler convert ASCII serial 

d-ir.i strings into 16 bit parallel words. The ASCII input card also 

interprets control characters and card address selection characters. A 

î jmpliite description is contained in (3). Some control characters and 

.ilL address characters must be customer wired. The wiring is summarized 

in the following table. 

Character Function 
Alpha­
numeric Hex 

* 2A 

il 23 

HR 48 52 

1. Enable 

2. Terminate 

3. Horizontal Reference 
Card Address 

4. Vertical Reference VR 56 52 
Card Address 

5. Switch Matrix Card 
Addresses 

5.1 Matrix 0 
a. word 1 SA 53 41 
b. word 2 SB 53 42 
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Charac te r Function 
Alpha­
numeric Hex 

5.2 

5.3 

5.4 

5.5 

Matrix 1 
a. word 1 
h. word 2 

Matrix 2 
a. word 1 
b. word 2 

Matrix 3 
a. word 1 
b. word 2 

Matrix 4 
a. word 1 
b. word 2 

SC 
SD 

5E 
SF 

SG 
SH 

SI 
S.I 

53 43 
53 44 

53 45 
53 46 

53 47 
53 48 

53 49 
53 4 A 
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