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1. Summary

An automatic calibration and signal switching system (Autocal) has
been incorporated into the particle beam fusion data acquisition facllity.1
The Autocal hardware 1s capable of generating horizontal and vertical refer-
encc calibration signals and switching them to each channel c¢f each 7912
Transient Digitizer. The system 1s also used to route signals from differ-
ent accelerators to the same digitizer. All Autocal functions are computer
controllable. Software has been written to support the capabilities of the
Autccal hardware. The purpose of this report is to describe both the
hardware and software in the Autocal system,
1. 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 11
computer via a Modcomp 4Bll 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 1s used to house the ASCII interface, switch

controller, and reference sigral cards. It provides power to each card.
A1l input and output signals for each card are bussed from external con-
nectors to the proper card.

2,2 ASCII Interface (Tektronix 021-0061-00)3

Communnication between the computer and the Autocal system is



accomplished via two ASCII interface cards (input, output) in the Data
Coupler. Th= 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 ASClI data from the computer into 16 bit birary words.
These data words are then routed to the appropriate card. Input data
consists of commands to the various cards. The ASCII output cerd converts
16 bit binary data to ASCII characters and transmits it to the computer.
Output data consists of the status words from the switch controller and
reference signal generator cards.
2,3 Switch Controller Cards (Tektronix 070—3094—00)4

Fach SM-2 switch matrix unit requires a 32-bit output controller
card in the Data Coupler. The purpnse 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 lnput line for the appropriate S$M-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
positioned.

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

The Data Coupler contains vertical 2nd horizontal reference

signals pgenerator cards. The vertical card can generate the following

positive dc levels:

1. 0.0 Vv
2. .01 Vv
3. 025 v
4. .05 v
5. A0y
6. .25 v
7. S
8. 1.0 Vv
9. 2.5 v



The accuracy of the output levels is + 0,25 percent or + 75 uV into 507
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 103 1 =0.1, ..., 8
sequence. The output pericd accuracy is + 0.02%. The output amplitude
is > 150 mV into 50 1. The signal is a square wave at frequencies below
about 25 MHz. Abcve 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-Z)6

Each SM-2 Signal Switcher Matrix contains twelve four—to-one 507}
switching modules. 1In this report iwodules 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
matri¥ status words., All switches are generally affected when these
words are changed. The manufacturers electrical characeristics are as
follows:

Characteristic Value (Max)

Switched Voltage .esvevese vesaaaeas 100 VDC

Switched Current coevveeresesnccesss 250 ma DC

Brecakdown Voltage eeeeeeevesvaacnsss 250 VRMS

Risetime (50{2 s0urce) «..vesesnssess 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



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 IT
4 Autocal

In addition, one switch module called the Autocal switch is used to send
elther 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 MHz 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 1{s 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 ASCIT interface in the Autocal
Data Coupler. The Autocal hardware uses channel 2 of the 4811, This
channel operates in a full-dupiex (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 heen 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 be activated.® If the Autocal
program is requested from the user 4010 terminal, it will be running in
core partition 2 as a task under the name AC1.9 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 vis logical unit
numbers 12 and 13 for output and input respectively. ULogical unit 12 is
always assigned to device A02; logical unit 13 is always assigned to

-

device AI2.



3.2.3 Calibration Data Files
Horizontal calibration data is stored on logical unit 25,
This unit is d;fined as a direct access subpartition of the file name CAL.
CAL 1s assigned to partition ACA on disc pack 2.9 1his subpartition has
the following direct access characteristics:
1) 40D 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. Fach
7912 channel has calibration data for four diffe cat 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 27,11 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
below.

Entry Effect
A ...... Automatic calibration overlay run.

M ...... Manual calibration overlay run.
P ...... Print overlay run.

Fach overlay is5 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

Program
ereree AUTCAL errors

+eess+. MANCAL commands
«seese PRICAL commands.

®wio

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. Orly 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



The overiay AviLAL starts by turning off switch modules
(1-7 and setting modules B-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
AUTOMAT'C CALIBRATION PROGRAM
ENTER UNITS TO BE CALIBRATED CUR “ALL" OR "SHOT” OR "NONE'
The valid responses are described helow,

Response Effect

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

ALL ¢e.enouaas All 7912's will be calibrated.
SHOT ......... The 7912's selected far use the last time program
EBD was run will be calibrated. Unit numbers
are read from the disc.
NONE ...autne . No unicts will be calibrated., The overlay will exit.
If an entry is invalid, the program types
ILLEGAL ENTRY
and the user may sry again. If the entry is vaiid, the program thea
types the message
ENTER CAL MODE: VERT, HORZ, BOTH
valid responses are:
V - vertical calibration only.
H - horizontal calibratioa only.
B - both horizontal and vertical callbration.

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 irputs
an the switch matrices has provisions for connecting a 50 () terminmator.

This terminator cleans up reflections on the horizontal cal signai.

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



terminator must be removed when doing vertical calibrations.

3.3.1.2 Vertical Calibration

The first step 1a the vertical calibration process is to
digitize a baseline >n the proper unit. (In this and all subsequent steps
the 7912 is armed ani triggered automatically by the éomputer.) 1f 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 came piace, the program
a2ssumes ADD mode. Only channel 1 will be calibrated in ADD mode since
there is no way to locate the channel 2 basrline. 1If ALT mode is detected,
the program tries to decide which channel triggered first. The program
first checks if the unit is in single sweep mode. If it is not, an error
mcssage 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 chaanel 1 did trigger first, the unit is armed and
triggered again so channel 1 will trigger when the actual calibration
starts., Both channel 1 2nd channel 2 will be calibrated independeutly
if ALT mode is detected.

After the program 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 contlinue. The program

then switches the maximum reference voltage that will fit on the

sereen to the channel heing callbrated. The space avallable is

normally the distance between the baseline and th:- tap 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 is digitized; ta. Laseline is subtracted; and the
signal average {s computedqd.
4) The callbratiaa factor is then the actuol reference volrtage divided

by the average deflectioa in 7912 addresses computer above,
Steps l-4 are done twice for each channel, and the calibration fact.r is
taken to boe the average of hoth passes, 11 the unit is in ALT mode it
is trigpered twice in steps 1l and J ta insur. the proper channel wi.l he
digitized. [F the average signal deflection in step 3 Is less than half(
a division (32 addresses), a VCAL error message i3 printed. This iadicates
that cithee a hardware malfanction exists or something is not connccted.

The program next attempts to write the calibration curve
to the disc. Each channel of each 7912 has room for four calibration
curves. Each curve corresponds to a different sensitivy switch setring.
If the program finds an existing curve corresponding to the current
channel sensitivity setting, that curve is replaced. If no existing
curve is found, the prograw prints a message and a listing of which
curves are preseit. A typical example is shown below
NO EXISTING CAL CURVE FOR UNIT 1 CHANNEL 1

EXISTING CURVES ARE FOR:

1 v
2 100MV
3 S00MV



4 50 MV

ENTER NEW CAL RECORD #.

The operw.or then must choose which old cal curve he wants to replace by
typlag a number frem 1 to 4, The vertical calibratfon data will then be
written to disc in one record, The components of the record are:

1. Amplifier sensitivity setting (6 ASCII characters),

2. Number of ca! points (= 1) (lntager),

3. Average vertical deflection (floating poiat),

4, Reference voltage (floating pofint),

5. Date (3 integers).
This completes the verfical callbration sequence for the unit being
calibrated.

3.3.1.3 Horizontal (Time Base) Calibraiion

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 CHl, 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 swiltched oa and digitized. The baseline is subtracted point Ly
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 cach such zero crossing is simply

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

PERIOD = reference signal period,

NCAL = number of cal points.

The total number of cal points will usually be 12. 1If the horizontal
sweep is non-linear, the discances betwe2n crossings will not be constant.

The program measures the non-linearity by averaging all the distances

11
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between crossings and then computing the per cent deviation betw:en each
crossing distance and the average. The program will produce TCAL errors
tE (1) the number of cal points is ':ss than 3 or greater than 25 or (2)
any non-ltinearlty error exceeds 20%.

The AUTCAL overlay then tries to write the calibration
daca to the disc. The new horizontal cal daca will overwrite uny existing
data that corresponds to the current time hase sweep speed knob setting.
if none of thc 4 possible cal records contain data for the curreat sweep
specd, the operator must select where he wants Lhe new data tn be written
as aescribed above (3.3.1.2) for the vertical cise. The channel number
ia the wmessage will either be a 3 or 4 depending on whether the 7912 has
a 7BS3A or 7B92A time base plug in. The calibration data record written
to the disc contailns the following information:

1) Time basc sweep speed (6 ASCLI characters)

2) Yumber of cal poiats - NCAL (integer)

3) NCAL pairs of cal! points - XCAL, YCAL (floating point)
XCAL ~ zero crossing address
YCAL ~ zero crossing time

4) pate (3 integers)

This completes the calibration process for the current uuit.

3.3.1,4 Error Response

If ony errors were detected in the calibration proc=z:ses
described above, the user wust determine the carrect probliem to continue
the program. Several commands are available for doing this. These
commands are entered in respruse to the message

READY
$

as described in 3.3, Vvalid commands are described below.



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
tsllowing parameters used in the calibratlon prncess.
1. Unit number
2. Date
3. Knobs settings
4, Last normalizarioa status
5. Horizontal cal rurve location
6. Vertical cal curve locations.
Some or all of the above parameters may be invalid depending on where the
error accurrecd. Horizontal and vertical calibratioa data will also be
printed i{f 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 corvespording to the 'unit' and
'channel' selected will be swltched to the desired 'position'. The valii
'unit' enrries are 0-28. Valid 'channel' entries are 1 or 2. Valid
‘pusition’ entries are 0-4. The Autocal switch is the medule corresponding
to unit 29 channel. The switching is done so as to malntailn the previous
positions of all other modules in the marrix.
3.3.1.,4.5 VCAL, value
This command causes the vertical reference card t»
generate the reference signal closest to but not greater than the 'value'
requested. No switck positions are affected.
3.3.1.4.6 HCAL, value

This commznd causes the horizontal reference card to

13



weneriaty: the reference sipnal closest to the value requested. No switch
positions are ~ffected.
3.3.1.4.7 GO, (destination)
This command causes traasfer of program control.

Valid 'destination' entries are descrited below,

Destination FEffect

(Nene) Program contlnues on to calibrate aext unit (if any).
EXIT Overlay exits. Print overlay 1is loaded.

START Uverlay tries again to calibrate unlt far which

error occurred.
3.3.1.5 Finish
After all selected units have been calibrated, the AUTCAL
overlay prints the message
CALIBRATION SEQUE:CE COMPLETE.
Tt then returns to the root program which automatically runs the print
out overlay described ian 3.3.3.
3.3.2 Manual Calibratlon Overlay
The overlay MANCAL allows the operator to calibrate the 7912's
manually with or without the Autocal hardware. The overlay is run by
the root task when selacted as described in 3.3. The overlay begins by
erasing the terminal screen and typing
MANUAL CALIBRATION PROGRAM
The program ls controlled by typing commands in response to the message
READY
?
as described in 3.3. Valid commands are described below.

TV
3.3.2.1 DIG, (unit), \BA

This command causes a signal to be digitized, acquired,

14



and normalized from the selected 7912 'unit'. If the 'uni:' parameter is
omicted, the last unit addressed will be used. If the 'BA* or 'TV' option
is setucted, the unit will be placed on TV mode and the dat graticule will
be turned an prior ta digitizatlon. The following message will be printed
BASELINE SHOT ( *BA' only)
SET UP UNIT ‘unit', RETURN WHEN READY.
The operator may then set up the unit using the TV monitor. When he is
ready to digitize a trace, the user simply hits the RETURN key. The 7912
viil be -laced in digital mode and armed to digitize when the next trigger
nccurs., The computer does not trigger the 7912 in the MANCAL overlay.
If the 'BA' option is selected, the digitfzed signal will be stored in a
special baseline avray. 1If this option was not selected, the contents of
ttr haseline array are subtracted point-by-point from the digitized
sigral. 1In 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  4ITCH, INIT

All switch modules are either turned off {(0-7) or set tn
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 'voltage'. 'Voltage' should
be entered in volts with a decimal point. The Autocal refarence select
switch 1s positioned to the vertical signal imput.

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

15
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decimal point. The Autncal 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 voltige will be set o this value.
If 'volrage' {s omitted, the last reference slgnal generated will be used.
The program then erases the screen and prints out the following ftems.

1) Unit number

2) Kachs setting for channel heing calibrated

3) Dare

4) Reference voltage (V)

5) Deflection (D)

6) Deflection factor (F)
The deflection factor is computed from

F = 64 * V/D volrs/divisinn
The factor 64 is the nonminal number of 7912 adaresses per division. The
deflection factor should he within about 10% of the knobs setting. After
the calibration data is prianted out, the program prints the following
message
SATISFIED? (Y, N)
The operator wust answer 'Y' or 'K'. If 'N' is entered, the program
digltizes another trace. The baseline array is subtracted and the vertical
calibration process described above 1s repeated using this new signal.
The operator may coatinue 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, (frequeacy)

This command generztes a horizontal calibration curve. If

the 'frequency’ parameter is present, it is used as the calibration signal
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frequency 1f it is omitted, the last value generated by the horizontal

cv1orence card is used, Calibratior Is done by locating the alternate
zero crossings 1n 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(L))}

7) Time of zero crossing (ZT(I))

8) Non-linearity error from one crossing ta the next.
fcems 5 through 8 are printed for each crossing found. The average sweep
speed is computed from

S = 5L.2%ZC (§CAL)/{(ZC (NCAL) - zC (1))
The factor 51.2 is the nominal number of 7912 addresses per hoirizontal
division. It should be within 1% of the time base knob sett 1g. After
the calibration data is printed, the program types the message

SATISFIED? (Y, N)

The reply has the same effect described in 3.3.2.5 except that a:y 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.
Tnis command will only be accepted immediately after the vertical calitia-
tion process described in 3.3.2.5 is performed, The program searches th:
dise for an existing curve that matches the vertical amplifier sensitivit:.
[f one is found, the new curve is written over the old one. 1f one is not
found, the operator must select which curve he wants to replace as describea
in 3.3.1,2. After the vertical data is written to dise, 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
3.3.2,8 above.
3.3.2.10 GO, (EXIT)

This command transfers program control. If the EXIT
parameter ls present, the program exlts. If it 1s omltted, 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
twuit 1, channel 1, 1 v/div, 20 ns)

SWwI, 1, 1, O Turn off 1input.

DIG, 1, BA Digitize bLaseline.

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 euntered co

see if callbration 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
amplituds.

DWR, VCAL Write cal data to disc.

3.3.2.11.3 Horizontal Calibration Using Autocal



SWI, I, 1, 0
DIG, 1, BA
HCAL, 62, SEC
SWI, 1, 1, 4
LIG,, TV
HCAL. A
(Print out)
DWR, HCAL

(Print out)

Turn off input.

Digitlize baseline.

Turn on cal signal.

Switch to unic.

inspect and digitize cal signal.
fencrate cal curve.

(Repeat if necessary)

Copy ctal ro disc.

3.3.2.11.4 Horizontal Calibration Without 3Autocal

DIG, 1, BA
DIG,, TV

HCAL, A,
frequency

(Print out)
DWR, HCAL

(Print out)

Digitize baseline,
Inspect and digitize cal signal.

Calibrate trace with specified
frequency.

3.3.3 Calibration Data Printout Overlay

The overlay PRICAL is used to print out calibration data

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

READY
@

as described in 3.3, Valid commands are described belaow.

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 aperatar must then relurn a number from U-9 to continue, If an O is
entered, a4 bard copy is made; and the program continues, If a 5 (s
centered, printing ceases; and the operator may enter a new command. Any
other number will zllow the program to continue. The program again erases
the screen and prints out the unit number, Next {t reads from the disc
thie vertical calibration data sets for channel 1l and prints them in the
first ecnlumn. Tt then reads the data for channel 2 and prints it in the
second column. The items printed for each set of cal data are:

1Y Channel number

2) Vertical amplifier sensitiviry knobs se‘ ing

3) Date

4) Disc file record number

5) Reference voltage

6) Deflection

7} Deflection factor.
The nperator 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 omit:ed, only the new
cal data produced by the AUTCAL overlay will be printed. If the unit was
not calihrated 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 disec and printeds 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.



3.3.3.3 PRINT, NEW (ALL)
Cal data for units calibrated fn the AUTCAL averlay will
be printed. 1If the 'ALL' parametar is present, all cal data will be
- princed using the format described in 3.3.3.1. 1f 'ALL' is omitted, only
the new cal data will be printed. The format 1s the same as used in
3.3.3.2.
3.3.3.4 GG, (destination)
Tnis commend transfers program contrel, Valid 'destination'

entrtes are described below.

Descination Effect
EXIT Calibration program exits,
START Program EBD activated from start, !l
TV EBD activated at TV baseline checkow .
ARM EBD activated at arm units for shot.
READ EBD activated at read out units,

- FAWTEK Program FAWTEK activated.l3

3 USER Program USER activated.

! DIODE Program DICDE® activated. !
CAL Calihration program starced at select

cal mode.

TRACE TRACE program activated.15

Any other 'destination' entry will give a command error.
3.4 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 ctype identifier. The
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'"value' parameter is either a numerlc or alphabetic indicator as ts what

the error actually is, Finally the

'number' parameter 1is the 791Z unit

being processed when the error occurred. Error messages and clues are

described helow.

Error
Name ! Meaning CLUE ia
7912 Status error in 7912 7912 status (hexadecimal).*?®

communications,

calibration data

|

i T

| |

| |

RAW ! Raw 7912 data lnvalid. |
| |

| !

| |

i |

OFFS ] 7912 trace went nffscale )
| |

INTY | Trace inteasity too high |
| or too low |

| |

VPOS | Amplifier vertical position |
| too close to top or bottom |

i edge of screen =

VCAL | Deflection due to applied |
| calibratisn voltage too ]

| small, i.e., less than 25 |

} |

TCAL | Error in computing time |
| |

| |

| |

| |

| i

Normalization status (integery:
l-no valid vertical positions
2-first data point not a scan number
3-scan found with teo many verticals

Extrapolated vertical value

Number of scans with gond intensity
(integer)

Trace position (integer)

Deflection (integer)

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

25
2-non-linearity :rror exceeded 20%.

4, Program Maintenance

This section provides maintenance documentation for the program

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

glossary of variables, flowchart, and llsting are given for each program X :

element. Common storage areas are also described.

4.1 Program CAL7912

The program starts by assigning communications to the proper

termlnal, i.e., the one from which it was called. 1t then picks which

overlay to run as described in 3.3.



Glossary of Variables

THUSE
10P1
10P2
IPRST
IRP

ISTRNG (5)

TTRM
LLUFT
MACHNO
NAC
NMC

NPR

~ 'alternate header' option word iun common GLOCOM.

- flag array of units calibrated automatically.
14

- terminal select option in GLOCOM.
- new program select option in common MGLCOM.

- user selected overlay name.

~ location whare 'AH' (alternate header) option word
will be stored in a GO command.

- terminal number in use Iin MGLCOM.

- user flle table for 7912 communications.

- machine number in use in MGLCOM.
- ASCIT name of AUTCAL overlay.
- ASCII name of MANCAL overlay.

- ASCIT name of PRICAL overlay.
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bh.1.2  Flowchart

Zave invut machine 4
Irhibit machine
number priantcut

BUTCAL
celected?



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

( New task reguested? bAL @

yes

CRestnrt Cal progrem?

3C0

Set options for next
task
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4,1.3 Listing

o FEFHE (Y NEY M g A%-1%-7& L1 OT FAGE H

1 FROGEAM CRAL7S12

Zz "

. L FOOT FROGPAM IN AUTOCAL ZEFIES

4 THIS PFOGRAM CONTROLE LORCING OF MATOR NVERLAVE

v
GIMENSION NRC/ 40, MM 4. PR(AY . THUSE

N INTEGEP CALSW

S COMMON-RALDAT /NFH. MTMSEP. MA<SEP. TUN, IRALI 2900 -

El COMMON-DG7SL2- TUFTA S, PNOBSC 162 RENABR @ 0, NOFITR T - WF 3« 7 =i
COMMOMN,/ GLOCOM MEH, MACH. HAS. 1PR, T0PL. 10PZ. [0AST .
COMMOMMGLE AMNSHOT . MACKND. NRRS, IPRET. THOF. ITRM. I 7312 NEALS

AMPUEW. MDTIH. MKDH. MXCAP. TR1. TOMNE. YONE. CALSW. + STRT. NIVEE. TAUT [EF.
+1IRP, N 1A
COMMONSNFKARPE ZACT1T)Y RZER (5L KOAL (2! M
~. ITCAL > IYCALAZ, 323
COMMON/TEXT A ISTPNGC 5. NUC. 1ER
DEFINE FILE 250408, 148, 0L K2%). 26200, 25. L1 [26 .. 27 3. Téa-. o 17
DATFA HACY 12, NACC2Y. NACCI 3/ 7R . T, AL -
DATA HMC 10, NMCC23 NMCr 23/ "MB” . "NC-. “AL” <
CATA NPR(AY. NPP(2: . NPR<3Y/"PP ", “IC°, "AL"-
DATA [NUSE/32+@7
1AUT=Q
MYUSH=2S
CALEW=29
THUR=MACH
MACHMOS~1
CALL DATE: IDATE™
CALL PLTBEG
DO 101 I=1.€6
191 IWFTAI)=9
IUFTC(Pd="TE"
IUFTCBY= "% ~
S ITRM=10P2
36 CALL TRMSEL
37 1 CONTINUE
%8 IPRST=0
25 CRALL ERRSE
Q 2 WKITE 10.3>
41 3 FORMRT <’ PROGRAM AUTOCAL ACTIVE-. .. ' ENTER CAL MOCE ALTI. MANLAL .
42 “PRINT” >
43 READ(11. %> 1IRP
44 3 FORMAT (A1)
a5 IFCIRP. ER “A“)> GO TO 1@
E1 IFCIRP EQ. "M”)> GG TQ 22
47 IFCIRF EQ. “P7) 00 TO 208
ag Go TO 2
43 C
S8 C LOBD AND RIUN AUTOCAL OVERLRY
S1 1@ CONTINUE
=2 CHLL OVERL CNRC. 8>
53 CALL OVRUMNCNAC, INUSE>
54 1AUT=1
55 GO 10 3921
2% C
5S¢ C LOAD AND RUN MANUHL CRLIBRRTION OVERLAY
58 2@ CONTINUE
£ CALL OVERL (NMC, @)

CALL OWRUNCNMT)

L]



ot

FORIPAN 1V REV M Q2@ 23~15~72 11 93 PAGE z

GO TO o1

< LOAD AND RuUN PRIMF CAL GRTR OVERPLAY
328 CONTINUE
CALL OYERLCNFR, B>
CALL OVRUNYNPR. THUSE>
31 CONTINUE
iIPR=IPRST-X
o EX ST TV APM PE FA USF DIR CAL HOL EFE
GO TO (389, 400, 434 400, 902, 400, 490, 309. 496, 1. 488, T60 . |
CONT INUE
10P2=1TRM
IOPL=ISTRNGS Y
CALL EXIT1
END

rY e
&
m
R

N

>

Sle g

I
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4.2 Overlay AUTCAL
This overlay first allows the user to select which 7912's and
mode for calibration. 1t 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 1is described
fully in 3.3,1.

4.2.1 Glossary of Variables

Aa(515) - working array in commou WRKARE.

ALT - logical variable; TRUE if ampiifier in alternate
mode.

AV(2) - trace position far each channel in vertical

calibration,
AVY - vertical cal signal trace position.

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

BASE - baseline value in vertical cal sequence.

CALOPT - calibration mode: horizontal, vertical, both.

CALPOS - S§M~2 module Autocal input position(= 4).

CALSW - 5M~2 module dedicated to selecting horizontal
or vertical reference signai(= 17).

CTV - COMINT TV select command index.l

ERR(25) ~ array of time base calibration non-linearity
errors {n WRKARE,

EXCLPT ~ ASCII "!" 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.

I8 - test byte for channel 2 invert check.

IBUF - output text interpretation buffer from MYCDL.l

ICH - vertical amplifier channel in use.



ICHK -

1D -

IDATE -

1E

IER -

IHV -

Iop -

IPOS -

INTENS -

INUSE -

INV2 -

IPRST -

IREC -

IS
ISTAT -
ISTRNG(20)~

ITCAL(32) -

ITCL -~

IUFT -
IUN -

TUNIT -

1]

IUNST(32)

IvCcL -

7912 knobs character being examined for channel
2 invert check.

calibration knobs data read from disc.
date buffer,

end index for writing knobs data to disc.
COMINT command error status.

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

aption in common DG7912 to have computer trigger
7912's in a digitize operation,

aperator selected switch pasition.

maximum vertical address separatlion for a valid
7912 raw array trace.

flag array of units selected to be calibrated.

flag for channel 2 inverted.

new program select status in MGLCOM.

cal curve record number on disc.

start Index for writing knobs data to disc.

status returned from various subroutines.

array in common TEXT for storing input text strings.

array containing time cal curve tecord numbe 5 for
units currently befng calibrated.

time cal curve record number for unit currently
being calibrated.

user file rable for 7912 communications.
unit numbur being calibrated.
IUN + 1,

cross reference array of unit ?umbers to input
header line numbers from EBD.

vertical calibration record number on disc for
unit being processed.
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IYZAL(32)

KKT

KKV

KNOBS
KV
LCH
LSTAT
LUN
MAXSEP
MAXUN

MINSEP

MXPS
NCAL

NCH

NORSTA
NP

NPL
NUNIT
OFFPOS
PERIOD
PLOT
PRINT

REF

RKNOBS(4)

3

array of vertical calibration record rnumbers for
units calibrated or -1 for units not calibrated.

offset 1in knobs array to time base sweep speed
setting.

offset In knobs ar. iy to vertical amplifier
sensitivity setting.

type of time base in 7912.

first channel active in 7912 vertical amplifier.

operator selected channel number in SWITCH command.

text interpretation status from MYCOL.

operator selected unit number in SWITCH command. ;
= INTENS.

maximum number of 7912 units on line.

minimum separation between vertical addresses for
valld 7912 raw arruy trace.

number of passes per channel for vertical calibration.
number of points in horizontal calibration curve.

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

raw array normalization status in common RAWDAT.
number of points in a digitized array.

NP + 2.

number of units to be calibrated.

SM~2 module off position{= Q).

time calibratlon signal period.

COMINT plot command index.,

COMINT print command index.

reference signal value desired in a VCAL or
HCAL command.

array of fioating point 7912 knobs settings.



SCALE

SFACE(2)

SSWP

SWHP

SWvP

SWIT

TEMP

VREFSV
VXCAL
VYCAL
XCAL(25)

YCAL(25)

t

average deflection factor for vertical or
horizontal calibration,

room on 7912 screen for vertical cal signal
for both channels.

single sweep status bit in 7912 status word,
IUFT(1).

Autocal SM-2 module horizontal signal input
positien{= 1),

Autocal SM-2 module vertical signal input
position(= 4),

COMINT switch command index.

temporary location for storing swapped variables.
7912 TV mode select command index.

7912 remote channel selzct disable command index.

vertical refereunce signal valuc for alternate
mode check.

vertical reference signal value for calibration,
trace deflection due to cal signal.

VREFSV.

array of zero crossing addresses in time cal.

array of zero crossing times in time cal.
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k.2.2 Flowchart

Init. constants

Init. switches

Write select
units message

Zero fleg array

Read units
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—©

( All units selected?

e

( Units for next shot eg
selected?

5 <

( No more parameters?

i

( to units selected? | Yl

( Parameter z number? )%

<

Write illegel
entry message

o
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L2 Vaiid wnit selected )
v

Flag unit, Incr #
to be cal'ed

1906,
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set # to max
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Read units Tor
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Shot units

d
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@ ?
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DIGTIZ
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Which program nexi?

Write time cal
curve to dj

&)

| set no commang srror |
e ©
COMINT
Fead command

K2
(— Transfer Control?

\puo
{ 77 mode requested? es @

40
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KB
@ C Vert cal attempted'."_)’rﬁ'
{GhsE D

. unit, dete
nOYm sLavus,
status, vert

Write baselines, room
to top, alt mode

W
{ “Vert cal completed? )EQ@ !I!
Iyes |set vert ref riag Iset norz flagl
: 5 I

VERLF
Turn on ref signel

Pend vert cal

ize vert cal
Lo k216

- 30
Zime c2) attempted? 7—@
I ves

{ Time cal completed?

EBPLOT
Pioct last arrsy digitized

l Cet unit,channel ,posit iorq

CSWITCED

v

L =l_average sweep speeii

SWITCHE
Qurn off last unit
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Write calilration
complete message

Recuest PRICAL
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.3 Listing
s it 1% FEY M Q6 AT-1%~72 11 85 FRGE e

1 AYEFLAY RUTCAL Y THUSE Y

.

Z EATOMRTIE CALIGRATION QVERLAY
. FHIS DVERLAY AUTOMATICALLY CALIBFATES SELECTED 717 7S
i CIMENSION THUSE( LY. IDC7 247, TUNST
COMENTION IRUF(SY MUFTY &), SPRCECZ24. AW 2> JDRTEZ v Ll g - 7" -
INTEZ. ¢ TV.CT  GRAT, LNREM. SWUP. SWHF . SSWP
INTEGER WCAL, HCAL . PRINT. GU. SWIT. PLAT. EXCLFT

aa -

v INTEGER OFFPOZ. CALSKW, CALPOS. CALOPT
it LOGICAL ALT. TESTE
1 COMMON/NRKARE/R<S15) . AZERCTLSY, NCAL 2T wOALC IS FRF CFOETE. T
4 JTCALC 32>, IVCALYZ. 322
COMMON/MGLCOMN/NSHOT, MACHND, NRRS, [FRST. [HCUP. ITRM, M2 I HEFHE

4MXUSKH, MXIH, MXOH, MXDAR, IR1. 1DNE. KONE. CALSW. KSTAT. NTLITE. JAUT. TFF
=1CD. SHHF, SUVP, MXPS, ALT, NLISCS)
COMMON/DG?912 - TUF T35 KNOBSC16 Y. REKNQBS 3 « MOFZTHR. € NE. v 4 T 108
COMMON/TEXT A TSTRNG 25, NWD. JER
COMMON/RANCAT /NRE, MINSEP. MAXSEF. TUN. IRAWY 2508
EQUIVALENCE (REF. ISTRNGCZ231
EQUIVALENCE TIDCC(13, ACL>). CJUNSTY 1M AZERC1 MY
OATA MUFT/@. 8, 4Z9R0A0, A, 9,0, “11”°. 7~ 7/
DATA INIT. TV, GRAT, UNREM/B. -2, 3, -4,
ORTA YCAL, HCAL, PRINT, GO, SWIT.PLOT/52, 57, 21, 24. 53, 27
DATA SSWP, CTY. EXCLPT/11. 6, 2221~
DATR QFFPOS. CALPOSA1. 4/
C AUJTOCAL SWITCH IS ALWAYS THE SECOND (0 LAST ZNITCH O THE LAST =

10P=1
NMXUN=MX7912-1
MAXSEP=23
MXPS=2
MINSEP=0
SWHP=3
4 SWYP=4
3 1 CONTINUE
€ 3 CALL ERASE
a7 WRITE <18, 5)
2B 3 FORMAT < RUTOMATIC CALIBRATION PROGRAM ...~ INITIALIZING SWIT HE:
33 + FIRST")
48 © MAKE SURE ALL SWITCHES ARE EITHER OFF DR NOT CONNECTEL TO CAL SIGNAL T
aL 00 189 I=1, NBANK
42 109 CALL SKITCH(E#(I-1>,1.@. -1, ISTATS
43 © DISABLE HORIZONTAL REFERENCE OUTPUT
14 CALL VHREF<¢~1 ,@, ISTAT>
as 4 WRITE €10, 2)
a5 2 FORMAT ¢ * ENTER UNITS TO BE CALIBRATED OR "ALL" DF "SHOT ' CR “rdc.
47 ~E® 2>
s DO 7 =1, MX?912
ag ? INUSEC1)=8
3¢ C READ RESPONSE IN FREE FORM AND INTERFRET
s1 READC11. 63 ISTRNG
sz NUNIT=2
b & FORMRT (35A2)
54 ISTRNG(33>28 ;
5% 18UF (67=0 X
96 C GET PARAMETERS ENTERRED
57 1@ CONTINUE
%8 CALL MYCOL(ISTRNG, IBUF, LSTAT. &)
$2 C CHECK IF ALL UNITS ARE TC CALIBRATED
€0 IFCIBUFCL>. EG. “AL”> GO TO 22
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Ane

! an T
"0 BET HE
TF- 1=
17 WREH T
I WRITE 3 LT .
17 FOFMAT o TLLEGAL EMNTRE™
GEOTO
THOM UNIT SELECTEDR TO BE ZAL
2@ [F: TEF LT & aF [BIFY
HUMTT=HINT T+ 1

LNLSE TEURY &4l em)
G TO LA

E ALL UNITE 1o BE CRL ED
CSNT THUE

Qv 22 1oL etaTaly

1.2

1 BB Qe GO T
EvTr=1

NIT=HLINET+ 1

CONT IRUE

OF 1F ALL BLRNKE ENTERFEL:

 IFCNUNIT EO oy GO0 T 12
CONT INUE

WRITE ©16. 135"
FORMAT ¢“ ENTEF CAL MODE

READY11. 126+ CALOPT

FORMAT (A1

IFCCALORT NE “% " AND CAL

INITIALIZE CAL LOCATIONET FOF
0o 139 I=
ITCALC I
IVOALCL, T
IYCALZ. I

1%2 CONTINUE

BESIN CRAL SENUENCE
DO 3A@ IK=L. M
TFC INUSEY TR ER
CONT INUE
IUN=IK-1
IUFTC4d=11IN
ISTAT=1

IFCIUN GT MAUSHY o0 To 2

I
e

T
NIRRT

EC

Z00T Hrp

TE G LHITS

ZELECTER

YEFT. HOFT. BOTH

CFT NE "H-
FFINT HNEN

AN CRLOFT

COMMAND




a

2l &

[y

aon n o

)

: FEY M ad BS~1%5~7% 11 96 PAGE T

CALL WRITE CLINREM, 2. [UFT>

=(ART YEFTICAL CALIBPATION SEQLENCE
GET EBASELINE BY TURNING OFF TAL SHITCH
TURN OFF CAL SWITCH SHITCH BOTH CHANNELS TO CAL ZWHITCH FOS17 {0k
CALL SWITCHYCALSW, 1. DFFPOZ. ~1. [STAT
CALL SHITCHC TUM, 1, CALFOS. ~1. [STAT)
IFCISTAT NE. @y GO TO 2
CALL SWITCHCIWN, 2. CALPOS. 1. 13TAT
DO 51 1=1.2
AVEI =@
SPRCE( 1)=9
IYCAL<L, TUNITY==1
CALL DIGTIZC(A>
IFYIUFTCLY LT BY GO TO 273
IF¢NORSTAC2Y LT 45@2> 6O TG 37
ALT= FALSE
NCH=1
<HECK IF CHANNEL 2 INVERTED ¢ ANY BYTE="1""
INvZ=0
IFFPKEROBE/ 2y EQ B » GO TN S4
0o %2 I1=1.3
ICHE=KNDBS S 3+1)>
0a 52 ¥=1 2
IB=ISHFTCISHFTCIOHK . Z4—16% 3, Sy T-233
IF¢IB ER EXCLPTY INV2=1
©4 CONTINUE
GET TRACE POSITION AND ROOM TO TOF OF SCREEN
AVKYISAYERCACS), NP>
SPACE(KYI=3@8. —AV(KY)
CHECK IF ONLY ONE CHARNNEL ON
IFCKY. EQ 2. OR. RKNOBS5<(2>. EQ & }» GO TO &8
BOTH CHANNELS ARE ON. CHECK FOR ALT MOCE
FORGET IT IF NOT IN SINGLE SWEEP
IF{TESTB(IUFT(1). 5SWP)>> GO TO 232
00 THIS BY DIGITIZING RGAIN AND SEEING IF TRACE MOVES
CALL DIGTIZ2<A>
IFCIUFTCLY. LT. @5 GO TO 273
AV(2>=AVER(ACIY, NP
SPACE (23=388. -AVI(2)>
TURN OFF CHANNEL 2 REGARDLESS OF ADD OR ALT MODE
CALL SWITCHCIUN. 2. OFFPOS, 1, ISTAT>
IFCABSCAYCLd~-AV(2)> LT. S > GO TO &8
APPARENTLY WE‘RE IN “RALT- MODE. FIND WHICH CHANNEL TRIGGERED: FIFsT
DE THIS BY PUTTING A VOLTRGE ON CH1 INPUT. TRIGGER SCOPE
IF TRACE MOVES, CHi fUST TRIGGERED
ALT= TRUE
NCH=2
SET VERT REF TO 1 DIV
VREF=RBS (RKNOBS(1>)
CALL YHREFCVREF, 1. ISTRAT>
SET CAL SWITCK TO VERT REF TNPUT
CALL SWITCH(CALSHW, 1, SWVP. 1, ISTAT
CALL DIGTIZCR>
IFCIUFTCLY. LT @) GO Ta 279
AVVYEAVERC(RCZY, NP)
SEE IF CHRNNEL 1 TRIGGERED FIRST AND THIRD
IFCABSCAVY-AVCLI Y. LT 23> GO TO 48
47 CALL REWINDCIUFTY

i
-
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LORIFAN IV REY M B 2%-15-7% 11 @& FAGE -

191 cALL TRIG
CHANNEL 1 NQW SET TO TRIGGER
GO TGO &8
C CHARANNEL 2 TRIG El* FIRST SHITCH ZPACE PRARAMETEFS
42 CONTINUE
TEMP=SFACE(1 -
SPACEC1)>=SPRCE" 2>
SFACEC2>=TEMP
TEMP=RV(1)
AV aRVCZD
AVZ2H)=TEMP

il

THE FOLLOWING LOQP HAMDLES ALL CASES OF MODE SWITCH CHL.CHI- AL ALY
WE CAN'T CAL CH2 IN RADD MODE SINCE WE CAN'T FIND THE ERTELINE
68 CONTINUE
IFCCALOPT EQ. “H”> GO TO 1890
£ IF CHANNEL TWO INVERTED SPACE IS ROOM BETWEEN TRACE RNI» EOTTOM OF
IFCINV2 EQ. 1) SPRCEC2O>=AY.2>
00 98 ICH=1.NCH
K.CH=KV+ICH-1
IF(SPRCECKCH>, GT €43 GO TN 7@
CALL ERROUTC “WPOS”, IFIXCAVCKEHY Y. TUNIT. -1

Xl

Gg TO 273
204 79 YREFSY=SPACEHLHI#ABS CRENOABSCKOHY 1 64
283 VXCAL=8.
286 C THIS SWTICH ALSO HAS THE EFFECT OF DISABLING DTHER CHANNEL
207 CALL SWITCHYIUN, KCH. CALPOS, ~-1. IZTAT»
208 D0 8@ IPS=1, MXPS
209 L GEY BHSELINE BY TURNING OFF CAL SWITCH
218 CALL SWITCHCCALSMW. 1, OFFPNS. 1, ISTAT>
211 CALL DIGTIZC(AD>
£12 IFCIUFTCL). LT. @) GO TO 279
213 BRASEaSRVERZAC3), NP>
214 IFC NOT.ALT> Q0 TO 82
215 CALL REWINDCIUFTY>
216 CALL TRIG
17 82 CONTINUE
218 CRLL VHREF(YREFSV. 1, ISTAT>
219 CALL SWITCHC(CALSW. 1, SWVP. 1, ISTAT)
229 CARLL DIGTIZ(A>
221 IFCIUFTCL). LT. 8> GO TD 279
222 RVY=AVERCAC3Y, NP>
223 C TRKE ABSOLUTE YALUE OF AYERAOE IN CASE CHANNEL 2 INYERTED
224 AVY=ABS (AYVY-BRSE>
225 IFCAYY. GT. 25> G0 T0 66
226 CALL ERROUT ¢ VCAL”, IFIXCAYV), TUNIT, -1
227 Qo TO 279
2z8 66 CONTINUE
229 VXCAL=VXCAL+AVY
238 IFC NOT. ALT. OR. IPS. EQ. MXPS> 00 TO 8@
¥31 CALL REWINDCIUFT>
232 CALL TRIG
33 88 CONTINUE
234 VXCAL=VXCAL/MXPS
235 VYCAL=VREFSY
236 KKY®244#(KCH=-1>
ex? IVCL=LCAL (KNOBS(KKY ), TUN, KCH+1)
€38 C IF CRL CURVE NOT FOUND LET USER SELECT ONE
239 IFCIVCL. GT. @ GO To 83

2406 CALL PICK1CIVCL. KCH)
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n

11 4T PRGE 2

COREW 8 ey

+ 1E™ HCAL.

WRITE <25 [WOL o FNORSY
IVCALYSECH. TLNIT v=T8 0L
M6 CONTINUE

(F WE“PE IN ALT MODE WE RE LERYING WITH CHI FERT« TN TFIGAFF

IF-CRLGPT RO v GO TQ 299

Q0 TIME CALIBRATION
129G CONT ITHUE
ICHsL
WE MAY HAYE TO PUT HORZONTAL CAL SIGHAL TH OM CHSMHEL Tun
IF+HCH ER 1) [CTH=sKWV
GET BASFLINE €% TURNING OFF CAL TWITCH
CALL SHITCHCLALSH, 1. OFFPOS. -1, ISTAT
CALL SWITCHCIUN. K%, CALRAS. -1. ISTATY
IFFIZTAT. NE ©> GO TO 259
IGITIZE EBRSELINE
CALL DIGTIZ AZERY
IFCIUFTOL) LT @3 Gu TQ 273
IFCNORSTAIZS> GT 4%@> G0 YO 37
2% CALL ERROUTY " INTY . HORESTR IS,
60 TQ 273
17 LM THUE
SELECT WORIZONTAL FREQUEMCY AND SWITCH IT IH
HREF=1. ZARS(RKHORS  KT>
CALL VHREF fHREF. @, ISTAT»
CALL SWITCH<CALSH. 1. SWHF, 1. ISTAT
TPIGGER SCOPE IF IN ALT MODE
IFC. NOT. ALTY GO TD 39
IFFTESTBCIUFTC 1. SSWPY » LUFTY 31=4Z2200
CALL REWINDY ILFT
CALL TRIG
CALL WAIT:Z2@, . I3
CALL DIGTIZC(AR
IFCIUFTCLY LT 63 60O TQ 273
NPL=NP+Z
DO 4@ I=3, NPL
4@ ACIISACL-RZERY 1
PERIODaL /HREF
1TCL=~1
CALL TIMCAL¢ A, PERIOD. -1 , MCAL.YCAL. EFP. NCAL. ISTAT
IFVISTAT EC. @Y GO TO 41
CALL ERROUT. TCAL . ISTAT. {UNIT, -1
GO 10 279
41 CONTINUE
KKT=18+4%{KT~3)
ITCL=LCAL CKNQBE KKTY. Tiftd. 1
IFCITCL. GT @7 GO TO 4
CALL FICKLr ITCL.KTH
CONT INUE
[5e10+4% i T-3>
IE=15+2

IUNTIT. -1

w
13

4

&

42 WRITE C25°1TCL> vKHOBSCID. I=IS. IE>. NOAL. YMCALLT . YCAL 1 »

4, IDATE
ITCALCTUNIT Y= TCL
50 TO 283

CRELOWYCRL TDRTE

S I=1 HCAL

47



FURTRAN IV REY M 2 Aa5-13-T2 11 @7 FALE i

ke

DIGITIZING ERROF
238 CONTINUE
CALL ERROUL I FO1Z " TUFTY LY, JUNIT. -0
G0 T 2?79
C CALLER ASKED FOR A LNIT TO BE CALECL THAT LANS T SHITIHED
253 CONTINUE
CALL ERRCUTCSWIT’, ISTAT. IK. ~1>
G0 TO 279

0an

FERD DPERPATOR LOMMAND AND INTERPFET 1T
275 JER=8
293 CALL COMINT< " #°>
ICO=ISTRNG(1)
IF<1CD. EQ. GO> GO TO 29@
1FCICD. ER CTY) GO TO 282
IFCICD. EQ. PRINTY GO TQ 291
IFCICD. EQ. YCAL> GO TO 269
1IFCICD. E@ HCALY GO TO 261
IFCICDh EG. PLRT> GO TN 2%
IFCICD EG =HIT> GO T 279
281 [ER=1
GO To 288
TURN ON VERT OR HORZ REF SIGNRL PER COMINT GRUEFR
26R@ CONTINUE
IHv=1
GO0 TO 262
261 IHV=R
262 CONINUE
CALL VHREF CREF. IHv, ISTAT»
GO TO 279
26% CONTINUE
CALL EBPLOTXA.®.0.8.08. ISTRT>
60 TD 279
€ SET SWITCH POSITION REQUESTED
278 CONTINUE
CALL SWITCHCISTRNGC3), ISTRNGC(ES. ISTRNGA3). TERY
Q0 TO 2860
262 CALL WRITE (TV, 2, IUFT>
CALL HWRITE (GRAT, 2, TUFT>
GG 70 2€0

[»]

C ARBRITRATE “GO TO“S
290 CONTINUE
CALL BRANCHCIPRST>

347 C EXI ST T¥Y ARM RE FTK USR DI® CAL TRR ERF
348 Q0 TO (299, 4080. 31,201,281, 281. 498, 291. 281, 488, 281, 251, [FRTT
349 C
$30 C PRINT DUT VARIOUS DiRGNJSTICS
351 251 CONTINUE
352 CALL ERASE
353 WRITE <10@, 252> IUN., IDATE, KNOBS, NORSTA, 1TCL. “IYCALCL, TUNITY. I=1, 2
154 292 FORMAT < +CALIBRATION DATA UNIT”, IZ. 14, /", I2. /", 12, 7/
3355 *». - KNOB SETTINGS:~.16R2. /.
336 w7 LAST NORMALIZE STATUS:”, 5I6. /.
357 *° TIME CAL CURVE-. I4, 3X.~ VERT CAL CURVEZ~.2I41
358 C
359 C PRINT QUT VERTICAL CAL INFO IF ANY

360 IFCIVCL. EQ. -2> GO YO 327



BV @T-1%-T2 11 97 FAGE

WEITE . 2 s TFACE. AL T

SRS OFORMAT - 27 YEFT CAL OATAR . "7 BAZEYL =
e IF)e 3 ALT MOGE=" L2~

IFfH=1. &

AL TEH LT .

EQ ~1 3 To

IFFC o 1D NCAL.

ZRE . ILH
£ HANNEL

FRING GUT w0 HTRL CAL INFOQ IF ANy
L HE
IFYIICL ED =20 030 TO 275
TFITCL EQ -1 50 TO 234
FERC. 2S5 IFrL: {01« 1=t
MTIMEJE
ALE=S1 Zw AL HCAL - MITAL HCAL
IFHCAL ST 10
ATEALE = WOAL: NOCAL
HPITE . 10 SORCALE. CRCALCI v PLRALA I+ EFF« ] r.
lHI FOPMAT Timg CAL CUFPYE (ELZ 3. EECTI
Fhe. TAME . T, CXEFR L 2% F2 Z.ELz 4. F3 2
a0 To 27A
i CONT THUE
vREE SUFE THAT LAST UZED SHITUH 1T OFF
TRLL SHITOR TN, 1. GFFFOS, -1 [STAT »
Z1é COMTINUE
WFITE 1@, 315>
215 FORMAT « CALIBPATION SLCCESSFULLY COMRLETED -
TURM QFF AMY CAL SIGHALS
CALL “HREF+-2. 8. 1£TAT "
CALL YHREF'-1.1. IETAT»
Te8 CONTINUE

SR CONTINUE
RETURN
EHC:

ALYHCHL +=3CALY Y » « 551 2

11

2F1v =

ST CNCRL. YMTALS T L YORLT

=1

E

N
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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

A(515)
ABASE
AZER(515)
DIG
DWRLTE
ERR
co
HCAL
IBR

IC
IDATE
1E

IER
THY

10P

IPRST
IRP
ISTAT

[STRNG

ITCL

IVCL

working array of digitized data in common WRKARE.
trace baseline position.

trace baseline array in WRKARE.

COMINT digitize command index.1

COMINT disc write command index.

time cal non~linearity error array in WRKARE.
COMINT program transfer command index.

COMINT horizontal calibration command index.
program transfer branch index.

command index computed by COMINT.

date array )

end index for transferring knobs data.

COMINT command error flag.

VHREF horizontal or vertical signal selector.

computer trigger option for DIGTIZ in common
DG7912.

program transfer index in common MGLCOM.
yes Or no response to 'SATISFIED?' message.
status return from subroutines.

interpreted text string in common TEXT returned
by COMINT.

time call curve record number on disc,

vertical cal curve record number on disc,



KKV

KNUBS

XS

KT

MHINSEY

PERTED

REF

REFS

®P2

SCALE

SWI

VAL

VXCAL

7912 communications user file table.

ending index for accessing ASCII knobs data.
start index for vertical amplifier knobs data.
array of 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 number in SWITCH command.
status of current cal data.

requested iaput position im SWITCH command.
requested unit number in SWITCH command.

aaximun vertical address separation for valid
7912 raw trace.

minimum valid vertical address separation for
7912 raw trace.

number ¢ time calibhration points,
nuerber of data points in digitized array.

aurther of valid words in ISTRNG after a call to
COMLNT.

time calihration signal period.

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

reference signal value actually generated by VHREF,

floating pnint number equivalen-ed to 1STRNG (5)
and (6) and interpreted by COMINT.

average deflection for vertical ard horizontal
calibration data printouts.

COMINT switch command indev,
COMINT vertical calibration command index.
deflection in 7912 addresses due to applied

calibrarion signal.

51
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VYCAL -~ magnitude of applied vertical calibration signal.

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

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



4.3.2 Flowchart

i Zet up valid trace l

Progran transfer?

(Set Sommend error stat )

Soremeters.

20

LNO digitize errorj

TEIDIG
Interpret DIC command

and digitize trace
| Lg% rnc aute g

crer cptiom

Error?

( Baselire digitized? v

yes

cal data status !Save entire array

3 Bl
none as baseline
ISub‘tract

ERPLTM
Plot array

curInT
Iaternret command

( Calilration re(’ue;tgaa'-—-‘

Set vert sis f‘lae;

b
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ves TIMCAL
( Time cal requested = @ Generate cal curve

( Cal status ok? _ yee

21

o

[set horz sig flag]

l

VHREF

SWITCH
Mutocal switch input

Save actual ref
signal value -

3
o
3
]
@
wy
[
I
o
0
o
I~

¥

r(—

Eét average delleccion
"
Print cut time
cal data

Get requested unit,
channel, positicn

< SWITCE \>
Pequested unit, chan, poi/

I}

Print out
'SATISFIED!

messuge

i

(— Period in command?
yes

[ﬁPeriod = 1/{commend value)

1




[Read reply

DIGTIZ
Digitize trace

( 1912 status ok? }—-)@

yes

[Subtract baseline |
DIGTIZ
Digitize cel signal

ﬂ N
{ 7912 status ok?}Q*: )
es

[Pubtract daseline |

Set cal trace position

Get ref signal value @

ref signal value in no
250

command?

Cet ref signal value Write vertical cal Y&
from command data?
— { v¥rite horz C<.l data?
Get xncbs array indices

et average deflecticn
{ Cal scatus valid?

T
yes

LCAL
Find curve to replace

Print out verti-
cal cal deota

Print out
' SATISTIED!

SA IED' mesg . PICKL
\/r’— Let user pick one

{ Set cal data status

data to disc
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"erc cal data

arrays ERA.CI
q{ Get program transfer index

Read nrew data
from dise Corot E5(7)

| Place index in camon |
Reset cal status

o

<€)
5
<
I
ct
O
r
L]
3
i
)
aQ
o

yes

Is there one?

v
PICK1

Let user pick one

Zero cal data

Zead cal deta
from disc

[ Reset cal data status '
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4.3.3

Listing

Com i PAN 1Y

1
P
K

ST

T

ann

RE|

X

C DI
Caodw

2

3.
2

FEY M B2 aT-1%-78 11 @& PAGE 14

CYERLAY MANCAL

1HNUAL CALIBRATION OVERLAY

15 PROGRAM PROVIDES THE COMMANDS MECESSARY TO MANURLLY CAL IERATE
THE 79127

CALIBRATION MAY BE DONE EITHER WITH THE RUTDCAL HAFDWARE OF OTHER

EXTEPNAL TEST EQUIFMENT

INTEGER CALSK

INTEGER DIG, YCAL. HCAL: SWIT . OWRITE. GO

COMMON/MGLCOMANSHOT. MACHND. NARS. IPRET. THDR. ITRM. M¥TS12. HEAMN .
MRS, MXTH, M4OH, MXDAR: IFL. IONE, KONE. CALSW. KZTRT. NIUSE. IALT. IEF.
+1C, IRP: THV. ARG. REFS, LUN, LCH, LPO, LOCK

COMMON/DG7912/1UFTCB), KNOBS(16) . RKNOBS 4, NORSTAS «, NF. 1 Y. 3 T. 1aF

LOMMON/TEXT 1STRNGC3S ) - NND: 1ER

COMMON/WRKARE /ACS1S>, AZERCS15), KCALC2SY. YCALL2SH, ERF 2% IDATE: T+

4. ITCAL (32>, IYCALCZ, 32>

COMMON/RAWDAT /N, MINSEP, MAXSEP, LN, IFPAKY 2502
EQUIVALENCE (REF, ISTRNG(2))>. (RP2. IETRNG 53
DATA DIG, VOAL. HCAL, SWIT ., DWRITE. GD/13. 52, 52, 54, Z%. 24"
MINSEP=0
MAXSEP=2%
CALL PLTBEG
CALL ERASE
CALL DATE (IDATE>
I0P=D
WRITE <18, 4>

4 FORMAT (° MANUAL CALIBRATION PROGRAM Y
~0CK=9

AD A COMMAND AND INTERPRET IT

5 [ER=Q

€ CALL COMINTC 27>
IC=ISTRNGC1>
IF(IC ER DIG> GO TGO 28
IFCIC. EQ. YCAL) GO TO 4@
IFCIC. EQ. KCAL) GO TO 42
IFCIC. EQ SWIT > BD TO 50
IFCIC. EQ DMRITE> GO TO 2@
IFCIC EQ GOY GO TG 488

7 [ER=1
GO TO &

GITIZE A SIGNRL FROM ?912
DIG, (UNIT), <TV OR BR)
8 CONTINUE
[ER=D
CALL TEKDIG<A. ABASE)
IFCIUFT(L) LT. @. OR IER. NE @) GO TD £
IFCISTRNGCS) NE “BR‘)> GO TN 23
DD 32 I=i,313
AZERCI)=ACT)
GO TG 28
S CONTINUE
NP=aRMINLCACL): AZERCL YD
DD 28 I=1, NP
AC2+II=AC24 1 >~AZER(2+1>

N

28 CONTINUE
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fETRAN TY WEY P st AT=1%5-7% 11 9% PRAGE

"

B
)
1
z

IR IR

LR

SN IR SN 1

=1
=
.
o
=
3
=]
%
Bi
&
-
“
s

R @Wa=dhae,

0L WD
DDA

CALL EBFLTMA. A 8.1, & 2
GO TR S

3 CONTINGE

LOME HERE IF COMMAND IS "wCAL - EITHEF TURMN 0N REF = I0S
0fF GO ON TO DO A ACTUAL VEFTICRL CALIBFATION

IFCESIRNGC(d) EQ 13 00 T 2ea

“ChAL FEF

IHv=1

GO TO 43

o

A

.

.

42 COMTIMUE
COME HERE IF COMMAND IS “HCAL” EITHER TURH HORZ FEF ZInHAL
OF DO AN ACTUAL HORIZONMTAL CRLIBRATION
IFCISTRMGCSY ED 1Y GO TO i@
U+sx HCAL REF
IHY=0
43 CONTINUE
REF=REF+1 D1
CAHLL YHREF ‘PEF. IHY. IETRT
CRLL HWITCHCCALSH. 1, 3+1HY. 1. IERY
RPEFS=REF
GO TO 5

Ao

ol

T SWITCH POSITION CHANGE RECUEZTED
<@ CONTINUE

Crew SHITCH UNIT CUANNEL FDZITION
IFCISTRNGCZ) EQ “IM" ¢ GO TO 995
LUN=15TRNG(3)
LCH=1STRNGCS?
LPO=ISTRHGCI
CALL SWITCHYLUN, LCH, LFO. 1. IER
G0 10 &

c
C INITIALIZE ALL SWITCHES TO DISAELED Ok FOS 1
CrwwSUT INIT
55 CONYINUE
DO 58 lmi, HBANK
CARLL SWITCHC(E*{(TI-1%.1.% -21. I3TAT™
58 CONTIHUE
GO TO 6

o6

C TIME CALIBRATE ARRAY A"
C#+#+HCAL A <PERIOD>
180 CONTINUE
NLR=B
PERLIOD=1 ~REFS
IFC(HWD. GT 4> PERIOD=1 /RPZ
CALL TIMCAL <A, PERIOD, =1, , “CAL. YCAL. ERF. HCAL, [ZTAT «
IFCISTART EG @> GO To 1A%
CALL ERRQUYY{"TCAL ". ISTAT, IUFTvd>+1, -1
GO TO S
C YIME CAL COMPLETED. PRINT OUT DATA
18T CONTINUE
KS=10+4» (KT-3)
KE=KS+2
CALL ERRASE
SCARLE=S1 2¥YCALCNCAL ) ¢ XCALCHCALY =XCAL 13
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v
178
i?s
i80

L9€

Ev M 28 03-15~72 11 9% PRAGE 15

WRITE <18.1@6) IUFT(4), (KNOBS(K>.K=xS.KE)>, I0RTE. SCALE. 7 1. 1CAL: 1
«YCALY 1> ERR 1>, I=1. NCAL>

FORMAT ¢ - TIME BASE CAL FOR UNIT, [4, 2X, 3AZ. X. 12
*, 7/, AVG SWEEP SPEEDE=-.E11. 4,7 S/DIV™. ., 3K, ‘N, 5K, A
* TIME*, S, ‘% ERROR-, 25</, 15, 3E12. 45>

IF(HUWR EQ 1) GO TO )

AL

17 WRITE ¢1@, 118>
o FORMAT (-/.° SATISFIED? (Y,NY"1

READ(11.120) IRP

2w FORMAT <A1

182

[

T CAL

ey
z99

213

217

210

HR1

[sNaNeNal

238

LOCK=~L

IFCIRP EQ *¥-> GD TO 5
IFI{RP NE “N°> GO TO 117
CALL DIGTIZ<A»
IFCIUFT L LT &3 GO TO €
HP=AMINL{RC1), AZER1) ¢«
D0 102 I=1,NF
RC2+ID=R(2+ ] >~AZERT2+1>
GO TO 100

IBRATE VERTICAL AMPL IFIER
CAL A (YOLTRAGE »

CONT INUE

NWR=Q

VYXCRLEAVERC(RC(3), NP

VYCAL=REFS

IFCHUWD. GT. 4> YYCAL=RP2

CONT INUE

KSZR+d% (Kiw1)

KE=KS+2

SCALEaYYCRLAE4/YXCAL

CTALL ERARSE

WRITE €19, 215> IUFTC(4), CKNORSIYK), K=KS, KE>. IDATE. WYCAL .
FORMAT < VERTICAL CAL FOR UNIT~. 13, 2%, 3RZ, ./, %.12. - .
w/, * REF VOLT=".F1@ 4, V’. /.
+- DEFLECTION=",F1® 2. - ADDR’./.
»’ DEFL FAC=-.F1@ 4.~ V/DIY¥”’)
IFCNWR. EG 1) GO TO S

URITE <1@.116)

READ(11.12Q) IRP

LOCK=1

IFCIRP EG. "¥-)> GO TO =

IFCIRP. NE. “"N”> GO TO 217

CALL DOIGTIZCA)

IFCIUFTCL> LT @8> GO TO 6
NP=AMINACRC1), AZERCL) >

DO 210 I=1 NP

RC2+1)1=ACR+ 1 )I-ARZERC2+1)

GO TO 206

TE c1/HER YIME UR VERT CAL DATA TO DISC

CDNTINUE

NiR=1

IFCISTRNG(2). EQ. “¥C“)> 00 TO 273
IFCISTRRG(2). ME. "HC”. OR. LOCK. NE. -1> GO TO 7

CwmaDWR]TE, HCAL

C TRy

TO FIND CRL CURVE MATCHING CURRENT KHOES
KKT=1@+44%{KT=3)

59
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FoRETEAN T REY M Q9

=1

-

e e e e e e e
EXRT i o SO SN ¥
S P A WA RO

2a8
<9
218
z11
212
217
zi4
219
216
217
Z18
z13
<20
Zz1

@5-1%~728 11 99 PAGE L

ITCL=LCAL CFHOES FET 2 TN 1>
IFLLTCL GT @3 60 T 25%
CALL PICKLC(TCL. #T>
255 CONTINRDE
IE=t}) fe2
WRITE 2% ITCL s «pHCRSy I« ISKFT. IED-HOCAL . XICAL T - wOAL T T-1
4NCFAL s IDATE

G0 TO 183

o
Ceew DHRFITE WLAL
275 CONTINUE
IF¢LOCK NE 1> G0 TQ

¢ KHORS

7

AL - oAl T 5o

I I=HET. IE « HEAL.

C TRY TO FIND YER{ CAL CUPYE THAT MATCHET CURFENT FMNOET

KKVeZ+dwviv=1)

IVCL=LCAL U KNOBS (KKVY, K41
IFYIVCL. GT @ GO TO 280

CALL FICKL<IVEL. K3
8@ CONTINUE

NCAL=1

FE=KKV+2

WRITE <26 IVCLY (KNOBST I, I=KEV, 1E>. NCAL,

VYRCAL=9,
YCAL=0

WAL . WYCRL. TLRATFE

READCZEIVCLY (ENOBSCI Y. I=KKY. TE Y. MOAL, wWRCAL. WYCHRL. TDRTE

LOCk=@
G0 TO 285
400 COMTINUE

L ONLY COMMANDS RCCEPTED ARE

CwsaGO
CHwaGO EXIT
CALL BRANCH(1BR>
IFCIBR. EQG. 12> GO TC
IPRST=IEBR
RETURN
END

7



4.4 Overlay PRICAL

This overlay processes calibration data printout commands.

Operation is described ‘n detail in 3.3.3.

LPCRSY

Glossary of Variables

GO

1CH

o

IER

INUSE

IPRST

LREC

ISTAT

ISTRNG

T

LTCAL

1UN

LUNIT

iv

TYCAL

[DATE

LCL

LLCAL

LOF

HMAXUN

NCAL

COMINT program transfer command index.l

amplifier channel number being printed.
calibration knobs settings read from disc.
COMINT *COMMAND ERROR' flag.

array of units calibrated passed from AUTCAL.
program transfer status word.

calibration curve disc record number.

user returned status.

interpreted text string array from COMINT.

loop counter for time base cal curve printouts.

arrey of new time base cal curve record numbers
passed from AUTCAL.

unit number being processed.
IUN + 1.
loop counter for vertical cal curve printouts.

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

cal curve date read from disc.
cal curve reccrd oumber for each vertical channel.
vertical cal curve record number read from disc.

offset to time base cal curves for unit being
processed.

maximum nueber «f 7912's on line.
number of points in calibration curve.

number of time c¥l curves to be printed out for unit.
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NV

NVV

PRINT

SCALF

VYCAL

VYCAL

XCAL

YCAL

flag to priot either all or new only vertical cal
curves for unit befng processed.

number of vertical cal curves to be printed out.
COMINT print command index.

average deflection factor computed for horizontal
and vertical data printouts.

deflection in 7912 address due to cal voltage.
vertical calibration voltage.

array of horizontal calibration alternate zero
crossing addresses.

array of horizontal calibration time between
alternate zero crossings.



4.

4.2 Flowchart

Irit number of units
Init cormand error

flasm.

covT
Read and mternret >

comrand

Print requested?

no
( Propram %ransfer"}lf_

t comnan :

Se
err

BRAKCE
Interpret program
regquest

rogram error’?

Set flags to WEY

'ALL' requeste
ves

ket riags to 'ALL

For all unit

Get unit number '.

Jew units
reguested?

. and

This unit new?

no

(This unif requesveqy jo @

yes

{ A1l curves requestea._}l?ie‘

ERASE

Cet cffset to
unit's cal curves

4

( liew reauested?

Jet offset from
AUTCAL data

63


http://Ir.it

64

record numbeq
V!

Read cal dsta
from disc

o

seflection

Print cal data
o Lolo.

e

Car all tire curvec

330 2

wrize unit
numser

Se% number of
curves to all

{Charnel 2 cal'e&?ﬁ):ﬁi_ﬁ‘

N ves
All reguested? 22

[ﬁet ANTLET L0 OT_T

Channel 1 zel’=l

i{es

Set number to 1
Save record #

Increase number
Save record #

(»be printed?

Any curves to

1 record number

Read cal data
from disc

Get channel ¥4
Get average deflection
Print cal data
to L010
301 3L5,
N
RTSTAT
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Listing

BN

T
[

aaaaan

o

[RE

B 11 88 @5-1T-72 11 Q9 PRGE ia

OVERLRY PRICALC INUSE)>

PRINYT CAL OATA DOVERLAY

THI

FER

320

S PROGRAM PROVIDES COMMANDS TU PRINT CALIBRATION CATR

DIMENSION JDATEC3?>, THUSECLY, LCLY2Y, D3>

INTEGER GO, PRINT

INTEGER CALSW

ZOMMON/MGLCOM/NSHOT, MACHNGC, NARS, TPRST. IHDF. 1TRM. MITAL2. HEAN -
#MRUISKH, MXIH, MXDH, MXDAR, IR1, 10NE, KONE. CALSW, KSTRT. MY - TALT. TEF.
wHNUSC11)>

COMMON/DG7912/IUFT(B), KNOBSC(16>, RKNOBS< QY . NORSTRCSS . NP, 7, + T, 1GF

COMMON/WRKRAREZACS15>, AZER(S15) ., XCAL " 25>, YCALY2SY . EFF Y JOATE: C -
w ITCALC32). IYCAL.<2. 32)

COMMON/TEXT/ISTRNGC(IT). NWD. IER

DRTA GO. PRINT 24, 21/

[} A COMMAND AND INTERPRET IT
IER=0

CALL COMINTC- &>

IFCISTRNGC1>. EQ GO» GO TO 211
IFCISTRNG<1). EQ PRINT)> GO TO 220
IER=1

GO TO 201

CONT INUE

CALL BRANCHCIPRST)

IFCIPRST EQ 1 DR IPRST EQ 12> GO TD 392
RETURN

CONTINUE

PRINT COMMAND FORMATS ARE:
PRINT ALL RLL~~ALLUNITS ALL CAL CURYES PRINTED
PRINT NEW C(ALL)--UNITS JUST CAL-ED <ALL CAL CURVES: PFINTED
PRINT, “N%, CALL>~=UN1T °N- (ALL CAL CURVES> PRINTED QuUT

NT=4
Nv=8
IFCISTRNGC2). EG. “AL’. OR. ISTRNG(S>. EQ. “AL“> GO To 3222

PRINT NEW SELECTED. MAKE SURE RUTCRAL HRS BEEN RUN IE ITCAL. I¥YCALRFFAYZ

<22

Jie

DEC

324

325

IFCIAUT. NE. 1> GO TO 302

NT=1

Hv=8

CONTINUE

WRITE <1,318> NV, NT. (ISTRNG< J), J=1, NWD>

FORMART <(216.35(/,.828)>)>

D0 35@ [UNITel, Mx?912

TUN=TUNIT-1

I0E WHETHER TO PRINT ANY CAL CURVES FOR THIS UNIT
IFCISTRNG(2) EQ. "AL”> GD TO 329

TECISTRNQ(Z>. EQ. “NE~”. AND. INUSECIUNIT? EG 1) G0 TO 224
IFCISTRNGC3). NE [UND> QO TO 33Q

IFCISTRNGCS). NE. “AL” AND. INUSECIUNIT> NE. 1Y GO TD 302
CONTINUE

CRLL ERASE

WRITEC10, 323> IUN

FORMAT <" +CRLIBRATION DATA FOR UNIT-, I3. />
LOF=dwIUN

IFCNT. EQ. 1) LOF=ITCALCIUNIT>-1

IFCLOF. LT 8> GO TO 331

DO 338 IT=1,NT
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187?
108
199
118
111
112

o

n

PFINT TIME CAL DATA
IREC=IT+LOF
READ.23° IREC > IC, NCAL, 'XCALCI Y. WCALY L. I=L. NCAL + ILATE
SCALE=YCAL CNCAL Y*T1 20 ¢ XCALCHCAL Y=YCAL: 1+
NP=aMINGSNCAL. 12
HP=MAXBCNF, 13
we ITE ©18, 32E> 1D, JORTE. SCALE. Y©CAL T+
v, FORMAT ¢ TIME BAZE CAL FOR . 2AR2.2, 13.
* ° AVE, SWCEP TPEEL=".E11 4,  S/0I%”
w2S s 2E12 4% s
¥2@ CONTINUE
IFYNT NE 4% GO TC Z31
ERASE SCREEN FOR VERT DATA 1F WE PFIMTEC ALL 4 TIME ChAL i
CALL RTSTATCISTRT)
IFCISTAT ER. 3> GO To 3@1
CALL ERASE
WRITE ¢1@.3235 JUN
331 CORTINUE

L Tiik

. PRINT YERTICAL CAL ORATA

Nvy=g

IF(NY. EQ &) a0 TO 23%

HYv=@

IF{IYCALCL. SUNITY LT @) GO TG 323
N =]

LCLeLI=TYCALCL, TUNITY
333 IF{IYCALLZ, TUNITY LT 8) GO TO 23%
HyvmNY+l
LCLCNVYWO=IVORL 7 2, TUNIT?
33% [FCNYV EQ. 8> GO TQ 245
DO 345 I¥=1, WYY
LLCAL=8%IUN+1V
IFC(NVV. GT 2> GD TO 338
LLCAL=LCL TV,
338 CONTINUE
READC26"LLCAL > 1D- NCAL. WXCAL. YYCAL. JORTE
ICHw1+MODCLLCAL~1, B)/4
SCALE=V'YCFL#64. /VXCAL
WRITE <18.34@> ICH, ID, JDATE, LLCAL. *'YCRL, VXIRAL.
340 FORMRT (/, © VERT CAL CH’, I2.2X, 3A2. 4. I3, "~*. 12.
*7 CAL RECORD #°14, .,
*’ REF VOLT=",F1@ 4, ' V-, -,
»” DEFLECTION= ,F1R 2.~ ADDR . /.
=7 DEFL. FAC=‘,F18 &, ' VDIV
IFCIV. EQ. 4) WRITE <13, 243>
343 FORMAT (13>
343 CONTINUE
CALL RTSTATLISTAT)
IFCISTAT. EQA. &> GO TO 381
339 CONTINUE
GO TO 361
END




4.5 Subroutine TIMCAL

This program locates every other zero crossing in a d gitized
time calibration curve array. It returns this information in array XCAL.
It returns the time between crossings in ar-ay YCAL. TIMCAL will also
conmpute 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
ecrrors with respect to this value., Thus In the second case, the error is
a measure of the non-linearity, The first value 1n the error array ERR
will always be zero. Subsequent values will give the error hetween the
previous and corresponding crossings.

4,5,1 Ccall Arguments (A, PERIOD, DESCAL, XCAL,
YCAL, ERR, NCAL, ISTAT)

A(S515) - input digitized time calibratian trace.
PERIOD ~ input time period of calibration signal.

DESCAL ~ input desired time between horizontal addresses.
If zera, errors will be non-linearity errors.

XCAL - output array of alt2ainate zero craossing addresses.
YCAL ~ output array of alternate zero crossing times.
ERR - output array of errors. If input DESCAL is greater

than zero,

ERR (1) = 0

ERR (1) = 100*%(1 ~ (XCAL (1) - XCAL (J-1)*DESCAL)
PYRIOD

=2, 3, ..., NCAL,
If DESCAL is less than or equal to zero,

ERR (1) = 0
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NCAL

ISTAT

Glossary

A

AV

DESCAL

ERR

ERRFAC

A

ICAL

ICRS

ISTAT

KUM

NCAL

NP

NPL

PERIOD

XCAL

XCROSS

YCAL

i

1

i

ERR (I) = 100%(1 - (XCAL (I) - XCAL (I - 1)))*(NCAL - 1)

XCAL(NCAL) - XCAL (1)
I =2,3, ..., NCAL.
number of points in XCAL and YCAL.

output program status:

0 = calibration successful;
1 = 3 > NCAL > 25
2 = some ERR (I) > 20%,

of Variables
input digltized time calibration array.
average value of A.

iaput desired calibration distance between zero
crossings.

- output array of calibration per cent errors.

calibration focr error check.

starting iadex in A array for crossing check.
index for cal point being computed.

index for zero crossing being located.

output program error status.

cumulative number of A array polats examined.
output number of call points located.

number of points in input A array.

number of points left in A array for crossing
examination.

input time calibration curve period.
output array of crossing addresses.
latest crossing address located.

output array of crossing times.



L.5.3 Flowchart

Init # cal points.

Init ztart index.

Init cumulative count.
Set number of points.
Get number points left.

AVER
Average array

For 50 g¢rossings
{max } (30

CROZSS
flet next crassing

v
( _Crossing found? }-ﬁ%@

-
Jes

ves
( Even number cross? )'[

no

# cal points.
a address.

Zner. start index.
Incr. nrancer examined.

Decrease number left. J

Set error status

Get error factor from
cal data

{Desired cal input?
Yres

Get error factor from
desired input.

Zero Tirst error.
Set no error status.

separation

For each crosgging
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4.5.4 Llisting

FuRETREAM 1% REV P8R RS-1%~72 11 11 PRGE

1 SUBROUTINE TIMCALC A, PERIOD, DESCAL, MCAL, YCAL. ERF. NCAL. ISTRT
2 C
I C TIME CALIBRATION SUBROLITINE
4 [ THIS PROGRAM GENERATES TIME CALIBRATION CURYE XLAL Y2 %CAL
S 0 INPUTZ
L2 A-ARRAY TO BE CRLIBRATED. STANDARD FORMAT. FEFIONIC
7 PERIOD-PERIOD CGF SIGNAL TN “A°
2 @ DESCAL-DEZIRED CAL FACTOR IN SECONDESADLPEST ¢ OFTIONAL -
2 C OUTPUTS

la XCAL-ARKAY OF RDDRESSES BETWEEN ZERD CROESINGE FOIF DAL CURWE

11 C YCAL-ARRAY OF TIME BETWEEN ZERQ CROSSINGS FOR CAL CURYVE

1z C ERR-ARRAY QF ERRCORS FROM ONE CROSSING TQ THE NEXT

12 ¢ HCAL-NUMBER OF POINTS IN XCAL, YCAL. ERR.

14 C ISTAT-PROGRAM STATUS

15 =9 SE2 ALL OK.

1€ C =1 SE2 NCAL GRERTER THAN 2% OR LESS THRAN =

17 ¢ =2 SE2 SOME ERROR ESCEEDED 28%

13 € IF DESCAL PRESENT( GT 8> ERROR IS COMPUTED W R T TD DEZCAL

15 £ OTHMERWISE ERROR 1S MEASURE OF NONLINERRITY

z8 C

21 OIMENSION A<1), XCALCL), YCALCLY, ERRIL)

22 2@ ICAL=9

22 1A=3

24 KiJM=-1

25 NP=ACLY

26 NFL=NF

27 RY=AVERCAC3) NP>

z8 DD 3@ ICRS=1i, 38

25 C FIND CAL SIGNAL 2ERD CROSSINGS

ie XCROSSmCROSSCACIAD, NPL. 9.

31 IF/XCROSS LT. ©@ > GO TO 4@

s2 IF(MODCICRS: 2> EQ @8> GO TO 23

33 T OHLY SAVE EVERY OTHER CROSSING

34 ICAL=ICAL+1

35 XCAL C1CAL Y=XCROSS+KUM

16 YCAL CICAL) = CICRL-1)«PERIQD

37 29 IA=XCROSS+KUM+4

18 KUM=IR~4

33 NPLeNP=KUM-1

4@ 3@ CONTINUE

41 HCAL=26

42 C TOD MANY OR TOO FEW CRL POINTS RETIURN WITH ERFOR 1
43 31 CONTINUE

41 1STAT=1

43 RETURN

46 C JET HERE AFTER NO MORE CROSSINGS

47 48 CONTINUE

48 NCAL=I1CAL

49 IFCNCAL. LT. 3) GO TO 31

ve ERRFRCmCXCAL CHCAL ) =XCAL (1>>/(NCAL-1)
31 IFKDESCAL. QT. @. > ERRFAC=PERIOD/DESCAL
o2 ERR(1)=9,

53 ISTRT=0

54 DO S@ Im2, NCAL

53 ERRCID>®(1 =C(XCALCT)>~XCAL (1-1))>/ERRFAC >*180.
36 IF(RABS(ERRCI>>. GT. 2B. > ISTRT=2

57 50 CONTINUE

56 RETURN

59 END



4.6 Subroutine SWITCH

This program positions the SM-2 switch modules. 1t takes the

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

priate switch status words.

If the caller elects to maintaln 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

seiLtings, 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, IPQS, IALL, ISTAT)

IUN - input unit number (0-M, M = 6*(aumber of SM-2
matrices) - 1, currently M = 30).

ICH -
IPOS -

LALL -

LSTAT -

4.6.2 Glossary
D(2y -
IALL -
IBANK -
ICH -
[o -
T0FS -

IPDS -

input channel number (1, 2).

input positlon number (0O-4, O = disconnected).

input flag to save

o -

not zero -

output status: 0 -
1 -

2 -

3 -

4 -

of Varlables

other SM-2 settings:
do not save settings;
Save settings.

switch successfully performed.
unit number invalid,

channel number invalid,
position invalid,
communications failure.

(integer) SM-2 status words.

input flag to maintain other switch positions.

SM-2 containing desired unit switch.

input channel number.

index for D.

offset for bit setting in D.

input switch position.

71



72

TREAD

ISTAT

ISW

1UN

IWRITE

MAXUN

SWRDWR read data flag (= 0), 4.8,
output status.

switch modulr In SM-2 being addressed.
input unit number.

SWRDWR write data flag (= 1), 4.8,

maximum pessible unit number.



4.6.3 Flowchert

avalid?

( Channel

no

]:m nosition error

v

invalid?

1
yes

1

et tank aumber.

jet module numier.

(Eﬁoli atier switches

yes

SWROWR

Reazd status words

?——] no

17

Connect Requested

es

lDecrease position oy 1 j

N

Set approiriate
position bits
in stetus words

Zero status
words

ead staius ok?

yes

no

( vadule ‘;nccnnectable?)l’ﬁ@

[Set cecnnsct bit number |

{ “onnect requested?

no

VLyes

2t connect bit![RESet connect bitgl
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4.6.4 Listing

fawiRANL I REY M BB A%~-1%-758 11 12 PAGE z1
1 SUBROUTINE SWITCHC(IUN, 1CH, KPGS, TALL. ISTAT
ez L
i £ PRDOGRAM TO SWITCH SM~2 MODULES
4 C INPUTS:
w C TUN- 7912 UHIT NUMBER (@-17>
5 C ICH- 7912 CHANNEL NUMBER (1.2>
7 C KPOS~DESIRED FPOSITION <B-d43
2 € IALL-FLAG THAT SEZ WHETHER TO SAVE CURRENT ZWITCH SETTINGT
3 C ==-1 SEZ IGNORE CURRENT SETTINGS
ia =A SEZ SAVE CURRENT SETTINGS
11 © DUTPUT-  ISTAT- SUBROUTINE ERROR STRTLZ
iz ¢ =@ SEZ ALL OK
Ls C =1 SEZ UNIT INPUT INVALID
14 C =2 SEZ CHRNNEL INPUT INVALID
5. =3 SEZ POSITION INPUT INVALID
& C =4 SEZ AUTOCAL MALFUNCTIONED.
1/ € SWITCH POSIION @ CAUSES MODULE TO BE DISCONNECTEL
12 C SHITCHES B-11 ON ERCH BANK CANNOT BE COMPLETELY DISCONMEL TEL
19 C©
28 INTEGER D(2>, IT(Z"
21 LOGICAL TESTR
22 INTEGER CALSW
43 COMMOMAMGLCOM/NSHOT, MACHND, NARS, IPRST, THDR, 1TRM. MATI1Z. NEANE .
z4 »MAUSH, MEITH, MXOH, MXDAR, TR1, 10NE. KONE. CALSW. KSTAT. NIUSE. IAUT. [EF.
2% wNUSC11 3
26 DATA IREAD, ILRITE . 1/
27 ISTAT=1
28 C DON’T CHANGE CRALLER’S RARGUMENTS
29 1POS=KPOS
30 IBANK=IUN/6
51 IFCIBRNK. LT @. OR IBANK. GT. NBANKX)> RETURM
32 ISTAT=2
33 IFCICH. NE. 1. RND. ICH. NE. 20 RETURN
33 ISTATeX
33 IFCIPOS. LT @ OR. IPOS. GT. 4> RETURN
36 C UNITS -5 ARE ON BANK ©. 1NITS 6~1@ ARE ON BANK 1 UNITS 11-14 SANF 2
3?7 C CHANNELS RLYERNATE IN NUMBERING SCHEME
36 1SHm2eMODC JUN, 67+ 1CH~1
39 IFCIALL. EQ. ~1> GO TO 11
48 C READ IN CURRENT SWITCH SETTIHGS SO WE CRAN SAYE THEN
41 CRLL SHRDWRCIBANK, D. IRERD, ISTAT)
L Y3 IFCISTAT NE. 8> RETURN
43 G0 TO 12
44 11 CONTINUE
45 C INIT DATA WORDS TO ALL OFF OR ON POS 1 WHEN “DON’T CARE OPTION SET-
a6 D(1>=9
4? DC2O>=0
48 12 CONTINUE
43 C SET UP FIRST SWITCH WORD
S8 C SET UP PROPER ENRBLE BIT
51 IFCISW. GT. 7) GO YO 17
s2 IBITa8~ISK
33 C -SETBY” SEYS BIT TO ZERO. BITS RUN FROM 1-16 MSB-LSB
%4 C “SETBF’ SETS BIT TO ONE
53 IFCIPOS EQ. 8> CALL SETBTLD(1). IBIT>
36 IFCIPOS. OT. 8> CALL SETBF(D(1i>, 1BIT>
14 17 CONTINUE
S8 C SET UP PRRAMETERS FOR SWITCH POSITION SETUP
%9 € NOTE THAT POSITION @ GETS MAPPED INTO POSITION 1 IE BOTH BiT3 FEZET

€9 IFCIPOS. GT. 8> IPOS=IPOS~1



e FANR [ FEV M RE @5-1%=72 11 12 FAGE 2z

15N=2*ISh

SWITCHES ©-7 ARE SET UP IN SECOND WORD
10=2
10FS=17

FEMEMBER WE MULTIFLIED SHITCH # BY 2
IFCISH LE 14 GO TO 2

IBIT=10FS-1SK-1

TESTE 1% TRUE WHEN BIT IS ZERO AND FALSE IF BIT IS ONE
IFCTESTECIPOS, £7-133 CALL SETBTYDCID>, IBITY

1z iF" NOT TESTBCIPOS, 47-13> CALL SETBF(DYIDY. IBIT!
IZTRT=8
CALL SWRDWRCIBANK. D. IWRITE. ISTRTY
FETLIRN
END

-
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4,7 Subroutine VHREF

This program takes input vertical and horizontal signal input

values and sends the approprlate 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

4.7.2

Call Arguments (VAL, THV, ISTAT)

VAL

IHV

ISTAT

~ 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 lnput. An input value less than zero will
turn of f the appropriate signal generator.

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

= 1 - send vertical command.

- not used.

Glossary of Variables

ADIF

AM

DIV(3)
IEX

IEXS

IHV

IMS

ISTRNG

IWD

- absolute difference between Autocal signal value
and desired value.

- increment factor in generator Autocal vertical
values.

~ step sizes in penerating horizontal values.

— exponent in generating horizontal values.

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

computed.

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

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

~ saved value of IM (for same use as IEXS),
- ASCII command string transmitted to Autocal system.

- temporary computation of ISTRNG words.



MSKLB

MSKUR

MSKVRF

MSK@p

REFS
SPCR
VAL

VMIN

mask for generating lower byte of horizontal
command string words.

mask for generating upper byte of horizontal
command string worilds.

mask for generating vertical command string words.

base word mask for generating horizontal command
string words.

computed value of Autocal horizontal ,r vertical
signal for comparison to desired value,

saved value of REF (same reason as IEXS).
ASCLI space/carriage return characters.
input deslired value, output transmitted value.

difference between computed value and desired value.
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4.7.3 Flowchart

L YHREF

Init. computed ref.
Init. separation.
Init. chutdown weord.

N A yes
(ver-ical signal requested?

et herizontal word J

Get difference between
computed and desired

(_Sr:alles!'. difference? =z

et command word


http://Ir.it
http://Hr.ri2cr.tal

ference

Ltet value for return ]
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SUBROUTINE wHREF “vAL. [HY. ISTRT +
PROGRAM TO WRITE OUT CALIBRRTION REFERPENCE TIGHAL COMIARNT T . &7 o
INPUTS
YAL-REFERENCE “ALUE DESIRED © @
VAL-REFERENCE VALUE DESIRED ¢VALC@ SEZ TURN OFF  ZIGhweAI
IHY=FLAG TO 0O YERTICRAL OR HORZONTAL FEFFEPENCE
=R SEZ SELECT R HOFIZOWTAL REFEFENCE FFEMIENC 'y
=1 SEZ ENRBLE R YERTICAL FEFEPENCE [ oL TAHGE
FlL  HORZ CAL FRERUENCY RENERATED IS ONE CLOZEST T TiFUT iR
FOR EFT CAL VWOLTAGE GERERATED IS ONE CLAZEZT Ta 1T AT LFFmTes
THAN “veL
AUTPUT ISTAT=NOT USeDY

DIMENSION DIV 23, ISTRHGY S
INTEGER SFLF
ORTA DIV/S .2 .1 7/
OATA MSKUB. MSKLE, M3KB@. MSKYRF. SFLCFA4Z8@20, 47AAaF . 477070 477 170
*qZzeans
INIT CATA WORD T SHUTDOWM
REFS=VAL
YHIN=1. E2Q
I5TRNGC4)=M5KeR
CHECK IF VERT OR HORZ CAL REQUESTED
IFFIHY EQ 12 GO TD @
ISTRNGCLY="%H"
YAL LT @ SEZ SHUTDOIN
IFCVAL LY 9> GO TD 1@
ZEE TEKTRONIX “REF- MAMNUAL FRAGE 3 FOR CODE=
GENERATE REFERENCES FREOUEMCIETS
DO 20 [=1,27
IM=1+MODrI-1. 33
IEX=CI+25/3
IEX SHOULD RUN FROM 1-9
REF=(1 25/DIVI IMIY#71@ 4k JEX-1D)
ADIF=RBS ¢(REF-YAL>
IF(ADIF. BE WYMIN> OO TD 20
VMIN=ADIF
IMS=IM
IEXSwIEX
REFS=REF
20 CONTINUE
SET UP ASCIT DATA WOPDS TQ QEMERATE CORRECY REF COCGE
22 CONTINUE
TWD=IENSHg+4~INS
SEND 3RD NIBBLE YO BE 2ND NIBBLE
ISTRNGC4>mIAND C IWD, MSKUB)Y w16+ IANDC IND. MSKLEY +MSKQ@
Q0 YO 100

VERTICAL LEVEL DESIRED GENERATE VOLTAGES FIND ONE CLOZEST TO  ¥AL
3@ CONTINUE

ISTRNGC(L)= " *V"

IFCVAL. LT ©> GO TO 100

REF=9,

DO 79 I=1,9

IM=MODCI-1, 3> /2

AMw2 + SwIM

REFwAMHREF

ADIFaVAL - EF

IFCADIF. LT. 8 . OR. ADIF GE. VMIN> GO TO 63
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4.8 Subroutine SWRDWR

This program reads and wrltes SM-2 switch bank status words.

For writ2 operations lnput data words are

farmat to ASCIL format and transmitted to the Autocal system.

converted from Textronix 32 hit

For read

aperations ASCL({ data is read from the Autacal system and converted ta

Textronix 32 bir format,

1f a read operation 15 not completed within 5

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

error status.

4.8.1

Call Arpguments (LB, D, [CODE, LSTAT)

IB

1

0(2) -
(intuger)

1CODE -

{STAT -

flassary of

ADCR

1

ADSP

0(2)

IB

IRUF -

LCODE -

IsH -

USTAT -

LSTRNG -

IT -

LUFT -

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

switch statns words in Tektronix format.
write operations D is an input; fur read
operations N is an output,

For

input flag which determines whether read or
write is to be performed: 0O = read; 1| = write.

qutput status: 0

N -

Variables

operaktion successfully

bank number iavalid;
Autocal malfunctioned.

ASCII address/carriage return characters.

ASCII address/space characters.

performed;

SM-2 switch hbank status words in Tektronilx format.

input SM-2 bank number.

ASCIL data buffer read from Autocal,

input read/wr.te operation flag.

bit shift parameter.

ocutput program status,

ASCL!L data transmitted to Autocal.

temporary sterage for corputing ISTRNG values.

user file table for read operations.



MASK(L)

HASH]

MXWALT

OUFT

SPUR

pit masks for coaverting ASCIT statas words to
and from Tektronix 32 bit status words.

Sit mask far status word conversion.

maximum number of seconds to wait for read to
complete.

user file table for write nperations.
ASCIT spare/earriage return characters.

ASCHD space/terninate characters,

B3
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Listing

o REY MORE BE—3S—E 11 12 FRAGE
SUERGIIT TNE SWMROWRY 1. €. ICODE. [STAT

FRIOGFAN TO PEAD AND WRFITE SM-2 STATUT NOFDS
THFLIT
IE— ZM-2 BANK NUMBER ve-23
Dy 2,- INTEGER RRRAY OF TWO STATUZ WOR[DS
ICODE-RERD QF WRITE FLAG
=@ SEZ READ ZTATUT
=1 SEZ WRITE STRTUZ
QUTFUT

Gr2Y-TWO INTEGER STRTUS ARRAY FROM RERD O-EFRTICH

ISTAT- COPERATIOM ZTRTUS
=0 SEZ ALL OK
=1 SEZ INPUT RRGUMENT BRD
=2 SEZ RUTCOCAL HARDWARE MALFIINCTION

DIMENZION ISTYED

DIMENSION ISTRNGCS>. IRIIFCA . MASK(Z2). TUFTI 10
INTEGER Dc2)>. RDCR. SPTE, ADSP. DUFTC1R ). SPTR
INTEGER CALSW

COMMOMNAMGLCOM/NSHOT, MACHND, NRRS. IFRST. THDR. TTRM. M=7FS12

LERANE .

HMAUSK, MXIH, MXOH. MXDRR, IR1L, IONE. KONE. CALSW. KSTAT NIUZE. [AUT. {gF

ANUSC11)
DRTA HOLOR. oF TE. ADSF, SFLR/7424180,  #7. H
DRTA MASK. MASKL/4ZBFQA, 42000F. 423A23./
DATA IUFT/0, 0, 4Z4000.8.8.0. "1X°. * . 8,4/
DATA DUFT/B, 9, 4Z4208. 0, 8.8, "12 ‘.8.07
AUTOCAL WARIT IN SECONDS
PMXWALT=T
1STAT=L
IFCIB LT @ OR. IB GT. NBANK) RETURN
ISTRNGCL)="wS"
IFCICODE. ER. 1> GO TO =8
RERD DATA REQAUESTED
LOOP TD READ ERCH BARK STATUS WORD
CONVERT MAX WAIT TO S0 MS CHUNKS
MXUAITSMXWRIT/. 25
00 28 Im1,2
ISTRNGC(2)>wRDCR+ (2:+1B+1-1>+256
ISTRNG(3)>=SPTE
CRLL WREITE <ISTRNG, &, OUFT.. FALSE »
CRLL WA1TC2.9, IST>

MR

>

00 QUICK RETURN RERD SO WE WOM‘T WRIT FOREVER IF AUTOCRL 15 BROVE

READ 4 DATA BYTES RND R CR BYTE
CALL RERDCIBUF,S, IUFT, FALSE >

ONLY WRIT SO LONG FOR READ TO COMPLETE
0O 102 Ik=1, MXWAIT
CALL WAIT(S, @, I1ST>
IFCIUFTC1), EQ. @) GO TO 12

1@ CONTINUE
ISTAT=2
GO To Se

12 IBUF(3)>=1BUF(2)
IBUF<2>® IBUF (1) %256
IBUFC4>=1BUF (3)w236
DCId=8

LOOP TO CONVEF. 4 RSCI1 CHRRACTERS TO DNE BINRRY WORD

DO 20 J=1,4
ISH=8-4wJ
IBUF ¢ I>=IANDCIBUFCI) . MASK 1)



creeibentr

1Y FEY M O AS-15-7% 11 12 PAGF
LEIJF ) T o= JSHFTC IBUF 1. ISH
Dl =pCT+IRLIFC T
£n CONTIRUE
14TAT=A
RETUFN
LFITE REQUESTED CONVERT EIMARY ZTRTUE TO AECTI
33 CONTINUE
ISTRNGC Sy =2PCR
LOGF TO SET UP TWG BAKK WORDE
DO oan I=1,2
[ETRNGC 2ImRDSP+. 24 1E+ T -1 W25

2]

LIIOP TO SET UF TWO ASCIT WORDS FROM ONE ETHARY WOPLD

0o 3% JI=1.2
IF2=142
ISTRNG( JP2Y=MRASK .

LOOF TD COMYERT TWD NIBBLES PER FAST TN ASCIL
DC 35 K=1,2
ITRISHFTCDCL 3, ~quKeC T=1143)
IT=IANDYIT. MASK <KD

ISTRNGY IP2¥=1STRRGY JFP2+1T
CONTINUE
CALL WRITE (ISTFNG. 1@. OUFT >
A5 TANTIHGE

ISTAT=0
S8 CONTINUE

CALL TERMINC [UFT>

LALL TERMINCQUFT>

RETURN

END
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4.9 Subroutine

PICK

fhis program reads In knohs settings from disec for a4 desired it

ol calibration curves.

The knobs settings are printed on the screen.

The program then reads from the operator which curve he wants to replace,

Mis number is returned to the calling program,

4.9.1 Call Arguments (LCAL, KTV)

[CAL

KTY

output cial curve awthetr operatar wishes

input flag tn set of cal curves:

I = vertiral anplificr channel 1;
2 - vertical amplificr channel 2;
3,4 - Lime hase,

In addition, the program picks ap the 7912 anit number {ram cownon D673)20

Toraa)(halald),

4.9.2 Clossary

AL,

n

[urs

{REC

[UN

[UFT

KTV

'

of Variables
raelative cal curve record number.

outpiut relative and absolute ral curve record nunber
to he replaced.

array for reading in knobs setting data,

offset to call curves depending on unit number.
absolute cal curve record number for reads.
7912 unit number.

7912 communications user file table.

input flag for which type of cal curve to read.



Read vertinn
amp xnobs

Write knob:
data

Inva

Renu curve num-~
ter Lo replace

o
Humber valid?

ves

£d3d in offses
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4.3,4 Listing

oo leH L RFEY M R AT~1%-TR 11 1B FRLE R
L SUBFOUTINE FICYLAICAL. TV .

<z CIMEMZION 1DYZ2s

COMMONADGTALZATIF T2 KNOES O 140 RENIEZ (b o HORSTR T - HF L 5 T

+
T 0 PROGRAM TO ALLOW USEF TO SELECT WHICH CARL CURYE HE WRNTS To PR w7
L WHEN ROME EZISTS FOR CURRENT KNOE:
70 THFUT KTy— THRMNEL NUMBER TO BE
O SEZ DO WERT RAMP CHANNEL 1
cE o C SEZ DO YERT AMF CHRMMEL 2
- =3 OR 4 ZEZ DO TIME BARSE
11« IUN- UNIT NUMEER MUST BE SUSFLIED IN COMMOMDGTERLL
s OUTRUT ICAL- DIZC RECORD NUMPEP WHERE TO FUT NEW CAL CLIEVE
J
14 IUN=IUFTC4)
1% WRITE ¢18. 53 IUN, KTV
15 TS FORMAT v~ MO EXISTING CAL CURVE FOF LINIT .12 CHANMEL 5
iv 4+ ERISTING CURYES RPE FOF %
12 IOF5=84 T UN+% (KT ~1>
13 IFCKTV. GT 27 I0OFS=4wx1UN
£9 00 39 I=1.,4
21 IREC=10FS+]
Pra IFCKTY LT 3> 60 TQ 13
43 © PEAD TIME CAL CURVE IDEMNTIFICATION
4 < AR § o]
i
2€ C RERD A YERT CAL CURYE IDENTIFICATIOM
<7 18 READ(26 IRELC> ID
2% 1z WRITE <19, 14> . ID
“3 14 FORMAT (14, 2X, IA2>
19 38 CONTINUE
31 3z WRITE <10, 341
a2 34 FORMAT - ENTER NEW CAL RECORU %
is RERDC11. 36> ICAL
14 36 FORMAT (14D
3 IFCICAL LT. 1. OR ICAL. GT 4> GO TO 32
€ ICAL=ICAL+0OFS
7 RETURN

1B €ND



<19 Common Storage Areas

The various labelled common areas used in che Autocal program

vree Jdeseribed in the following sections.

4,10,1

COMMON/GLOCOM/NSH, MACH, NAS, (PR, 10Pl, 10P2, IDAST(38)

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

roprrly edired overlays and tasks. It is used to pass arguments among

virious programs. The variables used hy the Autocal program are described

“siow.  Variables not described are not used.

IPR ~ new program request. The contreol program INI
uses this value to determine which new pr0¥gam

(if any) to activate when Autocal exits. s
[oe1 —~ alternate header option word.
[OP2 - last 4010 terminal in use: 1 = user terminal;
2 = console terminal.

COMMON/MGLCOM/NSHOT, MACHNO, NARS, [PRST, JHRD, [TRM, NUS(H)

This common area is used to iaternally store information

wisiseed Eo the program in GLGTOM. This is necessary since other programs

aqld modify the origianal datra {n GLOCOM while Autocal is running. This

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

ased hy Autccal are described.

4.19.3

Programs.

HACHNG - machine number in use,

IPRST ~ program transfer status.
ITRM - terminal 1in use.
IHDR -~ storage for machine number passed to program.

COMMON/WRKARE/A(515), AZER(513), XCAL(23), YCAL(25),
ERR(25, IDATE(3), ITCAL(32), IVCAL(32)

This common area 1s used as a work area by all three overlay

A - working acray of digitized 7912 data.

AZER - array of digitized haseline data.
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XCAL

YCAL -

ERR -

IDATE -

ITCAL -

1YCAL -

time cal zero crossing addresses.

time cal zero crossing times.

errors in zero crossing addresses.

date: month, day, year.

time call curve record numbers from AUTCAL.

amplifier cal curve record numbers from AUTCAL.

4.10.4 COMMON/DG7912/IUFT(8), KNOBS(16), RKNOBS(4), NORSTA(S)

NP, KV, KT,
LUFT -

KNOBS -

RKNOBS -

NORSTA(5) -

NP

KV -

KT ~

10p ~

10p
user file table for 7912 cnmmunications.12

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

floating point knobs settings.
status words from normalized routine:

(1) first scan with two good verticals + 024
bias flag;
(2) last scan with two good verticals + 1024
bias flag;
(3) total number of scans with two good verticals;
(4) final number of points in normalized array;
(5) error status: O = no errors;
-1 = trace offscale;
1 no data;
2 = raw array lavalid;
3 = scan found with too many
verticals.

number of points in digitized array.

first vertical amplifier channel active.

7B524A;
7892a.

type of 7912 time base: 3
4

"

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

4,10.5 COMMON/RAWDAT/NRW, MINSEP, MAXSEP, IUN, IRAW(2500)

This common
related parameters.

NWR -

area ls vsed for storing raw 7912 data and

location of end-of-data flag in IRAW.



MINSEP - minimum separation between vertical addresses
for a valid trace.

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

TUN - 7912 unit number.
IRAW - raw 7912 data array.
4,10.6 COMMON/TEXT/ISTRNG(20), NWD, IER

This common area is used for storing text string information.

Subroutine COMINT stores interpreted commznds here.l
ISTRNG - text string data,
NWD - number of words in ISTRNG finterpreted by COMINT.
IER - command error Sstatus sent to COMINT.

5. ASCII Input Strap Characters

The ASCLI interface cards in the Data Coupler convert ASCII serial
dara scrings into 16 bit parallel words. The ASCIT input card also
itterprets control characters and card address selection characters. A
cumplete description is contained in (3). Some control characters and

a1l address characters must be customer wired. The wiring is summarized

in the following table.

Alpha-
Character Function numer ic Hex
1. Enable * 2A
2. Terminate # 23
3. Horizontal Reference HR 48 52
Card Address
4. Vertical Reference VR 56 52
Card Address
5. Switch Macrix Card
Addresses
5.1 Matrix 0
a, word L SA 53 41
b. word 2 SB 53 42
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Character Function

5.2

5.3

Matrix
a. word
h. word
Matrix
a. word
b. word
Matrix
a. word
b. word
Matrix
a. word
b. word

(SIS

- W —

-~

Alpha-
nunerfc

sC
SD

SE
SF

5GC

SI
SJ

53
53

53
53

Hex
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