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ABSTRACT 

The 680 DCS Expanded Static Test consists of two independent test sequences intended to 

verify correct operation of the lOT instructions and control logic associated with the 680 Data Com

munications System. Test failures will result in a processor halt at a halt location associated with the 

failing test. Each test halt is interpreted asto failing test sequence, suggested failure source (where 

possible), and program restart instructions. 

2 REQUIREMENTS 

2.1 Storage 

Test 

Line Clock Test 
lOT and Control Test 

2.2 Equipment 

Start i ng Address 

0200 
0674 

End Address 

0513 
2706 

(Section 4) 
(Section 5) 

Minimum configuration PDP-8 
Minimum configuration 680 DCS (i.e., 681 Data Line Interface and 685 Multiplexer 
Control) 

3 PROGRAM LOADING 

a. If the Binary Loader is resident in memory proceed to step b. Otherwise load the 

Binary Loader into memory. 

b. Set the AC switch register to 7777 and depress the LOAD ADDRESS key. Then 

depress the START key. 

c. Place the 680 DCS Expanded Static Test in the keyboard reader and turn the reader 

on. 

d. When the binary program tape has been completely read into memory, the AC should 

contain zero indicating correct program tape checksum. 

4 LINE CLOCK TEST 

4.1 General Description 

The line clock test verifies correct execution of the three lOT instructions associated with a 

specified clock number, and correct operation of the logic associated with each clock. 

The three lOT Instructions are I isted below: 

lOT 

TTXSKP 
TTXON 
TTXOFF 

Octal Value 

64Y1 
64Y4 
64Y2 

Operation 

Skip if specified clock flag is set 
Reset and enable specified clock flag 
Reset and disable specified clock flag 

NOTE: X = 1, 2, 3, or 4 and Y = 2, 3, 4, or 5, respectively 
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With SR 2 set, the time intervals in microseconds of eight successive clock interrupts will 

be typed on the Model 33 Teleprinter. 

The following chart lists the correct interrupt time intervals for various clock speeds: 

Crlstal Freguencl Line Baud Rate Bit Time Interru~t Time Interval (~sec) 

14.08 kc 110 9.09 ms 1136 
9.6 kc 75 13.3 ms 1665 
6.4 kc 50 20.0 ms 2500 
5.76 kc 45 22.2 ms 2780 

NOTE: The interrupt time intervals will be reported within a tolerance of 1 percent. 

The following example is the interrupt time interval report for clock no. 

CLOCK 1 
1132 1124 1132 1132 1124 1132 1132 

4.2 Operating Procedure 

a. Set SR to 0200 and depress LOAD ADDRESS 

b. Select number of c lock to be tested (SR 9, 10, and 11): 
Clock No.1 - SR 11 set; SR 9 and 10 reset 
Clock No.2 - SR 10 set; SR 9 and 11 reset 
Clock No.3 - SR 10 and 11 set; SR 9 reset 
Clock No.4 - SR 9 set; SR 10 and 11 reset 

1132 

(110 baud): 

c. Select desired program control according to the following Switch Register Summary. 

SRO Set - Halt when error occurs 
Reset - Bypass halt and continue to cycle 

SR 1 Set - Normal test sequence consists of 
1. Reset and disable all clocks (TTXOFF) 
2. Reset and enable specified clock (TTXON) 
3. Enter Interrupt timer loop and wait for clock interrupt 
4. Verify interrupt from specified clock and repeat steps 2 and 3, indefinitely 
(Interrupt time intervals are not stored or reported.) 

Reset - Normal test sequence consists of 
1. Reset and disable all clocb (TTXOFF) 
2. Reset and enable specified clock (TTXON) 
3. Enter interrupt time loop and wait For clock interrupt 
4. Verify interrupt from specified clock and store interrupt time interval 

Repeat steps 2, 3, and 4, eight times 
5. After eight clock interrupts, reset and disable clock and return to interrupt 

timer loop to verify correct execution of the TTXOFF instruction 
6. When the interrupt timer expires (4MS), the eight stored interrupt time 

intervals may be typed (SR 2 set) and the test sequence is restarted at 
step 1 (SR 3 reset) 
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SR2 Set - Type eight successive clock interrupt time intervals 
Reset - Bypass type routi ne 

SR3 Set - Halt at completion of clock test (step 6) 
Reset - Continuously cycle through steps 1-6 

SR4 Set - Ring bell if error is detected 
Reset - Bypass bell 

d. Depress START. Clock test will now cycle. Note: Since the program stores the 

clock number specified in SR 9, la, and 11 each time it recycles, the number of the 

clock to be tested may be changed while the clock test is cycling. 

4.3 Description of Clock Test Error Halts 

All clock test halts are referenced by an absolute octal memory address (halt location), 

and a mnemonic tag (halt tag). The Description of Halt associated with each program halt provides 

a statement of conditions leading to the halt and the program sequence following depression of 

CONTINUE. 

NOTE: Except where otherwise specified, selection of bypass error halt 
(SRO Reset) will result in the program sequence described for Continue. 

Halt Location Halt Tag 

ECTl 

Description of Halt 

206 

072 ECT2 

134 ECT3 

257 ECT4 

Operator selected nonexistent clock number (i.e., 
neither clock no. I, 2, 3, or 4 was specified). 
Select desired clock number and depress CONTINUE. 
(SR 0 will not cause this halt to be bypassed.) 

Interrupt resulting from incorrect clock flag. AC 
contains number of clock causing error. Depress 
CONTINUE to reset and disable all clock flags, 
enable the clock specified by SR 9, la, and II, 
and restart clock test. Note: If error halts are by
passed (SR 0 reset) the clock causing the error will 
be reset and disabled and the clock test will 
continue. 

Interrupt resulting from source other than the 680 
clock flags (1, 2, 3, and 4) or the Model 33 Tele
printer flag. 

Depress CONTINUE to restart clock test at location 
200. 

Specified clock did not generate an interrupt within 
4 ms after being enabled. Depress CONTINUE to 
restart c lock test at location 200. 
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Halt Location Halt Tag 

ECT5 

Description of Halt 

466 

512 ECT 

Specified clock generated an interrupt within 4 ms 
after being disabled. Depress CONTINUE to reset 
and disable c lock and reenter interrupt timer. 

End of clock test (SR 3 set). Depress CONTINUE 
to restart clock test at location 200. 

5 lOT AND CONTROL TEST 

5.1 General Description 

The lOT and control test is divided into 3 groups of related subtests involving: 

a. 681 and 685 device selection (40 and 41, respectively). 

b. lOT instructions (listed below) line selection register (LSR) and control logic 

associated with the 685. 

lOT 

TTCL 
HSL 

TTRL 

HINCR 

*Decoded in 681 

Octal Value 

6411 
6412 

6414 

6401* 

Operation 

C lear the LSR to 0 
Load LSR from AC and clear AC to 0 
(AC 5-11 inclusive or to LSR 0-6) 

Load AC from LSR (LSR 0-6 inclusive OR 
to AC 5-11) 
Increment the LSR by 1 

c. lOT instructions (listed below) and control logic associated with the 681 Data 

line Interface. 

lOT 

TTl 

HO 

Octal Value 

6402 

6404 

Operation 

Transfer data from the 681 to the computer's 
MB register 
Transfer data from the AC to the 685 

Execution of the lOT and control test does not require any connection of input data lines to 

output data lines. (Line no. 177 will be addressed during any tests requiring a mark level on the in

put data line.) 

5.2 Operating Procedure 

a. Set SR to 0674 and depress LOAD ADDRESS. 

b. Select desired program control according to the following Switch Register Summary: 

SRO Set - Halt when error occurs 
Reset - Disregard error, bypass halt and continue to cycle 

SR1 Set - Scope mode (don't test for error, loop in current test) 
Reset - Normal test cycle 
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SR2 Set - Verify mode (test for errors, cycle in current test) 
Reset - Cycle through all tests 

SR3 Set - Halt at completion of all tests 
Reset - Repeat all tests 

SR4 Set - Ring bell if error is detected 
Reset - Bypass bell 

SR5 Set - Ring bell after 680 complete test cycles (approximately 10 sec.) 
Reset - Bypass bell 

c. Depress START - The lOT and control test will be executed 

5.3 Description of lOT and Control Test Error Halts 

All test halts are referenced by an absolute octal memory address (halt location) and a mne

monic tag (halt tag). The Description of Halt associated with each program halt provides a statement 

of conditions leading to the halt and the program sequence following depression of CONTINUE. 

NOTE: All 680 clocks are disabled during execution of the lOT and control 
test; the interrupt system is enabled (ION). 

a. All error halts are listed below their associated subtest mnemonic and starting 

address. 

NOTE: DST = 681-685 Device selection test group 

Octal Location 

160 

722 

LSR = 685 Line selection register test group 
TS681 = 681 lOT and control test group 

Halt Tag 

BADINT 

ERDST1 

Description of Halt 

Interrupt occurred from source other than the Mode I 33 
Teleprinter flag. 
Depress CONTINUE to clear and disable all 680 clock 
flags and return to the particular test in progress. 
(Note: The return address is stored in location 0) 

Test DST A - {location 674) 

AC before execution = 4000; the 685 is addressed via 
lOT 6414 (TTRL). Expected contents of AC = 4000; 
actual results are displayed in the AC 
lOT 6414 should affect AC 5-11 only. If resulting 
AC = 2000, lOT 6414 may h ave been decoded in 681 
as lOT 6404 
Depress CONTINUE to repeat test DSTA 
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Octal Location 

746 

1017 

1044 

1067 

1113 

1 121 
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Halt Tag 

ERDST2 

ERLSRl 

ERLSR2 

ERLSR3 

ERACl 

ERLSR4 

Description of Halt 

Test DSTB - (location 724) 

AC before execution = 0000; the 681 is addressed via 
lOT 6404 (TTO). Expected contents of AC = 0000; 
actual results are displayed in the AC 
If AC 5-11 f 0, lOT 6404 may have been decoded 
in 685 as lOT 6414 
Depress CONTINUE to repeat test DSTB 

Test LSRA - (locati on 1000) 

AC before execution = 7777; the 685 is addressed via 
lOT 6412 (TTSL). Expected contents of AC = 0000; 
actual results are displayed in the AC 
lOT 6412 should clear the AC to 0 at IOP2 time 
Depress CONTINUE to repeat test LSRA 

Test LSRB - (location 1023) 

AC before execution = 7777; the 685 is addressed via 
lOT 6411 (TTC L). Expected contents of AC = 7777; 
actual results are displayed in the AC 
lOT 6411 should not effect the AC 
Depress CONTINUE to repeat test LSRB 

Test LSRC - (location 1046) 

AC before execution = 7777; the 685 is addressed via 
lOT 6414 (TTRL). Expected contents of AC = 7777; 
actual results are displayed in the AC 
The inclusive OR transfer of the LSR to AC should not 
affect the contents of the AC (regardless of the con
tents of the LSR) 
Depress CONTINUE to repeat test LSRC 

Test LSRD - (location 1071) 

lOT 6412 (TTSL) associated with this subtest failed to 
clear the AC 
Depress CONTINUE to reexecute test LSRA 

With the AC preset to 7777, lOT 6412 (TTSL) is issued 
to load the LSR with 177 and clear the AC to 0 
With the AC = 0000, lOT 6414 (TTRL) is issued to load 
the AC with the contents of the LSR. Expected con
tents of AC = 0177; actual results are displayed in the 
AC. 
Error could be a result of incorrect execution of lOT 
6412 or lOT 6414, or both 
Depress CONTINUE to repeat test LSRD 
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Octal Location 

1156 

1164 

1227 

1235 

1262 

1267 

1315 
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Halt Tag 

ERAC2 

ERLSR5 

ERAC3 

ERLSR6 

ERAC4 

ERLSR7 

ERAC5 

Description of Halt 

Test LSRE - (location 1125) 

lOT 6412 (TTSL) associated with this subtest failed to 
clear the AC 
Depress CONTINUE to reexecute test LSRA 

The LSR is loaded with 177 twice, via two sequential 
lOT 6412 instructions (TTSL). With the AC = 0000, 
lOT 6414 (TTRL) is issued to load the AC with the con
tents of LSR. Expected contents of LSR and AC = 0177; 
actual results are displayed in the AC. 
Error indicates problem in inclusive OR gating of LSR 
flip-flops 
Depress CONTINUE to repeat test LSRE 

Test LSRF - (location 1200) 

lOT 6412 (TTSL) associated with this subtest failed to 
clear the AC 
Depress CONTINUE to reexecute test LSRA 

The LSR is sequentially loaded with 177 and 000 via 
two lOT 6412 (TTSL) instructions 
With the AC = 0000, lOT 6414 (TTRL) is issued to 
load the AC with the contents of the LSR. Expected 
contents of LSR and AC = 0177; actual results are dis
played in the AC 
Error indicates problem in inclusive OR gating of LSR 
flip-flops 
Depress CONTINUE to repeat test LSRF 

Test LSRG - (location 1240) 

lOT 6412 (TTSL) associated with this subtest failed to 
clear the AC 
Depress CONTINUE to reexecute test LSRA 

The LSR is loaded with 177 via lOT 6412 (TTSL). lOT 
6411 (TTCL) and 6414 (TTRL) are sequentially issued to 
reset the LSR to 0 and transfer the LSR to the AC 
Expected contents of LSR and AC = 000; actual results 
are displayed in the AC 
Error indicates incorrect execution of lOT 6411 (TTCL) 
Depress CONTINUE to repeat test LSRG 

Test LSRH - (location 1271) 

lOT 6412 (TTSL) associated with this subtest failed to 
clear the AC 
Depress CONTINUE to reexecute test LSRA 
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1323 

1353 

1361 

1431 

1500 

------_._--_.-. ---- -_._ .. 
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Halt Tag 

ERLSR8 

ERAC6 

ERLSR9 

ELSR10 

ELSR11 

Description of Halt 

The LSR is cleared to Ovia lOT 6411 (TTCL). With the 
AC = 0125, lOT 6412 (TTSL) is issued to set LSR 0, 2, 
4, and 6 to 1. lOT 6414 (TTRL) is then issued to load 
the AC with the contents of the LSR 
Expected contents of LSR and AC = 125; actual results 
are displayed in the AC 
Depress CONTINUE to repeat test LSRH 

Test LSRI - (location 1327) 
lOT 6412 (TTSL) associated with this subtest failed to 
clear the AC 
Depress CONTINUE to reexecute test LSRA 

The LSR is cleared to Ovia lOT 6411 (TTCL). With the 
AC = 0052, lOT 6412 (TTSL) is issued to set LSR 1, 
3 and 5 to 1. lOT 6414 (TTRL) is then issued to load 
the AC with the contents of the LSR 
Expected contents of LSR and AC = 052; actual results 
are displayed in the AC 
Depress CONTINUE to repeat test LSRI 

Test LSRJ - (location 1400) 

The LSR is sequentially cleared, loaded and read for 
all bit configurations (000-177) via lOT 6417 
The expected contents of LSR and AC following execu
tion of lOT 6417 are displayed in the AC 
Depress CONTINUE to cause the actual results to be 
displayed in the AC 
Depress CONTINUE again to repeat test LSRJ with the 
failing bit configuration 
Note: Selection of scope mode (SRl) causes the error 
check to be bypassed and the current bit configuration 
to be cycled continuously 
Selection of verify mode (SR2) allows the error check 
to be performed and all bit configurations (000-177) to 
be cycled continuously 

Test LSRK - (location 1441) 

The LSR is initially cleared to 0 via lOT 6411 (TTCL) 
The LSR is now incremented from 001 through 000, via 
successive lOT 6401 (TTINCR) instructions. The contents 
of the LSR are read and compared following each lOT 
6401 instruction 
The expected contents of the LSR are displayed in the 
AC 
Depress CONTINUE to cause the actual results to be 
displayed in the AC 
Depress CONTINUE again to repeat test LSRK for the 
failing bit configuration 
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Octal Location 

1625 

1631 

1635 

1663 

1670 

1715 
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Halt Tag 

ERTT01 

ERTT02 

ERTT03 

ERTT04 

ERTT05 

ERTT06 

Description of Halt 

Note: Selection of scope mode (SR 1) causes the error 
check to be bypassed and the current bit configuration 
to be cycled continuously 
Selection of verify mode (SR2) allows the error check 
to be performed and the LSR to be continuously incre
mented from 001 through 000 

TS681 A - (location 1600) 

The 681 Data line Interface is addressed via lOT 6400 
(NOP). The 681 shou Id take no action and the next 
instruction in sequence should be executed. 

The instruction immediately following lOT 6400 was 
not executed 
Error could be a result of incorrect generation of skip 
enable 
Depress CONTINUE to repeat test TS681 A 

Two instructions immediately following lOT 6400 were 
not executed 
Error indicates that lOT 6400 was incorrectly inter
preted as lOT 6402 (TTI) 
Depress CONTINUE to repeat test TS681A 

The link bit was cleared to 0 indicating that lOT 6400 
was incorrectly interpreted as lOT 6404 (TTO) 
Depress CONTINUE to repeat test TS681A 

TS681 B - (location 1641) 

With the AC = 0000 and the Link = 1, lOT 6404 (HO) 
is issued. Following execution of lOT 6404 the AC and 
Link should contain O. 

The Link contained 1 following execution of lOT 6404 
The resulting contents of the AC and Link are displayed 
Check operation of zero Link and RAR in the 681 
Depress CONTINUE to repeat test TS681 B 

The Link was reset but ACO was set to 1. The resulting 
contents of the Link and AC are displayed 
Check operation of zero Link 
Depress CONTINUE to repeat test TS681 B 

TS681 C - (location 1672) 

With the AC = 4001 and L.nk = 1, lOT 6404 (TTO) is 
issued. If lOT 6404 is executed correctly the Link will 
be cleared to 0, AC 11 will be inhibited from shifting 
into the Link and AC 0-10 will be shifted one place to 
the right. The expected test results are AC = 2000 and 
Link = 0; the actual test results are displayed 
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1723 

1751 

1760 

2020 

2024 

2030 
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Halt Tag 

ERTT07 

ERTT08 

ERTT09 

ERTTl1 

ERTTI2 

ERTTl3 

Description of Halt 

Link was not reset to O. Assuming T5681 B was executed 
correctly, this error indicates failure of Link rotate 
disable 
Depress CONTINUE to repeat test T5681 C 

AC did not contain 2000 indicating incorrect execution 
ofRAR 
Depress CONTINUE to repeat test T5681 C 

T5681 D - (location 1727) 

With the AC = 5252 and Link = 0, lOT 6404 (nO) is 
issued. Expected test results are AC = 2525 and Link = 
O. The actual test results are displayed 

Link was set to 1. Check for incorrect execution of 
CML 
Depress CONTINUE to repeat test TS681 D 

AC did not contain 2525 following execution of lOT 
6404. Check execution of RAR 
Depress CONTINUE to repeat test TS681 D 

TS681 E - (location 2000) 

This test verifies correct execution format of lOT 6402 
(TTl) 
lOT 6402 instruction format: 

Location A (6402) 
A+1 (L5W) 
A+2 (CAW) 
A+3 (XXXX) 

A+4 (XXXX) 

TTl Instruction 
Line Status Word 
Character Assembly Word 
Next Instruction in 
Sequence 

The contents of A+1 were incorrectly interpreted as an 
instruction. Check for generation of the S cyc Ie and 
its associated control functions (e.g., TTSET, PC~MA, 
Enable, Spec. cycle) 
Depress CONTINUE to repeat test TS681 E 

Location A+1 was correctly interpreted as the LSW but 
A+2 was incorrectly interpreted as an instruction. 
Check for correct operation of skip bus in enable during 
the S cycle 
Depress CONTINUE to repeat test TS681 E 

The instruction in location A+4 was the first instruction 
executed after completion of the TTl instruction. Since 
A+3 was not executed check for incorrect (extra) skip 
enable during the S cycle 
Depress CONTINUE to repeat test T5681 E 
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Octal Location 

2073 

2104 

2115 

2121 

2127 

2234 
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Holt Tog 

ERTTI4 

ERTTI5 

ERTTI6 

ERTTI7 

ERTTI8 

ERTTl9 

Description of Halt 

TS681 F - (location 2034) See lOT 6402 format (pg. 10) 

With the LSW and CAW preset to 2000, lOT 6402 (TTl) 
is issued 
Correct execution of lOT 6402 should result in the con
tents of LSW shifted one position to the right with 
LSWO = 0 (resulting LSW = 1000). The CAW should be 
unmodified (resulting CAW = 2000) 
Note: The LSR is loaded with 177 before the test is 
executed 

Resulting LSW 11000. Actual results are displayed 
in the AC. Check operation of shift MB 
Depress CONTINUE to repeat test TS681 F 

The LSW was shifted correctly but LSWO = 1 indicates 
a start level on the Teletype data in lead. Check 
operation of MBO shift enable. (Resulting LSW is dis
played in the AC) 
Depress CONTINUE to repeat test TS681 F 

LSW 9, 10, and 11 were ¥- 0 following execution of 
lOT 6402 indicating incorrect execution of count MB 
Depress CONTINUE to repeat test TS681 F 

Resulting LSW ¥- 1000. Actual results are displayed 
in the AC. Check for a combination of the above three 
error conditions 
Depress CONTINUE to repeat test TS681 F 

CAW was modified; results are displayed in the AC 
Check for incorrect generation of C cycle. (C cycle 
should be executed only when LSWO = 1 and LSW 9, 10, 
and 11 = 0, 1, 1, respectively) 
Depress CONTINUE to repeat test TS681 F 

TS681 G - (location 2200) See lOT 6402 format (pg. 10) 

With the CAW preset to 4000 and the LSW present to 
the condition required for entry into the C cycle 
(LSW = 4003), lOT 6402 (TTI) is issued. Correct ex
ecution of lOT 6402 should result in LSW = 4004 and 
CAW = 6000 
Note: The LSR is pre loaded with 177 

LSW =F 4004. Check operation of count MB, shift MB 
and MBO shift enable. (The actual LSW results are 
displayed in the AC) 
Depress CONTINUE to repeat test TS681 G 
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Oc tal Locati on 

2246 

2252 

2340 

2347 

2361 

2440 
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Halt Tag 

ETTI10 

ETTI 11 

ETTI12 

ETTIl3 

ETTI14 

ERMBSI 

Description of Halt 

CAW:::f 6000. (Actual CAW results are displayed in 
the AC). Check C cycle execution (e.g., shift MB, 
MBO shift enable, TTSET, etc.) 
Depress CONTINUE to repeat test TS681 G 

CAW:::f 6000, contents of location A+3 were modified 
(Actual results of CAW are displayed in the AC) 
Check for incorrect skip enable during the S cycle 
Depress CONTINUE to repeat test TS681 G 

TS681 H - (location 2262) See lOT 6402 format, (pg. 10) 

lOT 6402 (TTl) is issued with successive LSW counts of 
4, 5, 6, 7, 0, 'I and 2 (i. e ., 4004 - 4002) 
The LSW and CAW are examined after each TTl execu
tion to insure correct execution of count MB and correct 
LSW count interpretation 
Note: The LSR is preloaded with 177 

LSWO was reset to 0 (resulting LSW is displayed in AC) 
Check operation of S cycle MB shift 
Depress CONTINUE to repeat test TS681 H 

The LSW count was not correct following execution of 
lOT 6402, The expected contents of the LSW are 
displayed in the AC 
Depress CONTINUE to display the actual LSW results 
Depress CONTINUE again to retest failing count 

The CAW was modified indicating incorrect entry into 
C eye Ie. (Expected contents of CAW = 4000, actual 
CAW results displayed in AC) 
Depress CONTINUE to retest failing count 
Note: Selection of scope mode (SR1) causes the error 
check to be bypassed and the current LSW count to be 
cycled continuously 
Selection of verify mode (SR2) allows error check to 
be performed and LSW counts 4 through 2 to be con
tinuously tested 

TS681 I - (location 2400) 
This test verifies correct operation of MBO (l) shift 
enable and MB1-ll (1) shift 

Incorrect MB shift results. Expected results are displayed 
in the AC 
Depress CONTINUE to display the actual MB shift 
results in the AC 
Depress CONTINUE again to retest failing MB shift 
Note: Selection of scope mode (SR 1) causes the MB 
shift error check to be bypassed and the current MB 
shift configuration to be cycled continuously 
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Octal Location Halt Tag 

2517 ERMBS2 

2654 ERMBS3 

2674 ENDTST 

6 MISCELLANEOUS 

Description of Halt 

Selection of verify mode (SR2) allows the MB shift error 
check to be performed and the full MB shift test to be 
cycled continuously 

TS681 J - (location 2456) 

This test verifies correct operation of MBI-ll (0) shift 

Incorrect MB shift results. Expected results are displayed 
in the AC 
Depress CONTINUE to display the actual MB shift re
sults in the AC 
Depress CONTINUE again to retest failing MB shift 
(See note for TS681 I) 

TS681 K - (location 2600) 

This test verifies correct operation of MB shift via a 
shift pattern of alternate ls and Os 

Incorrect MB shift results. Expected results are dis
played in the AC 
Depress CONTINUE to display the actual MB shift 
results in the AC 
Depress CONTINUE again to retest failing MB shift 
(See note for TS681 I) 

End of Static Test. Depress CONTINUE to repeat 
all tests. 

It is suggested that the lOT and Control Test be run with appropriate voltage margins before 

attempting to execute the 680 DCS Data and Control Test (MAINDEC-08-D72A-D). 

7 PROGRAM LI~JING 

/6~0 o~s EXPANnEO STATIC T[5T 

lIoT It\ISTHlJCTlfl"- DEFINITIor,J5 

TT10FF=6422 
TT20FF=64:~2 
TnOFF=6442 
TT40FF=64,)2 

TT10r-J=fl424 
TT?O~I:6434 

TT30~=A444 
TT 40~=64'j4 

TTl SKP=6421 
TT?SKP=64Jl 
TT3SKP=6441 
TT4SKP=6451 
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IS"ITCH 
I 
IS~vl 
ISfq 
ISR2 
IS~3 
ISR4 
IS~5 

I 
IS"ITCH 
ISRVl 
ISRl 
ISR2 
ISR3 
ISk4 

MAINDEC-OO-D71 A-LA 

REGISTFR SFTTINGS FOR lOT AND CONTROL TEST: 

HALT ON ERROR 
SCOPE MODE (DON'T TEST FOR ERROR, LOOP IN CURRENT TEST) 
VERIFY MODE (TEST FOR ERRORS, LOOP IN CURRENT TEST) 
HALT AT COMPLETION OF STATIC TEST 
SIGNAL ERROR WITH BELL 
SIGNAL COMPLETION OF 4096 TEST CYCLES: 

REGISTER SETTINGS FOR 680 r.LOCK TEST: 
HALT ON ERROR 
SCOPE MODE 
TYPE R SUCCESSIVE INTERRUPT TIME INTERVALS, (SRi RESET) 
HALT AT COMPLETION OF CLOCK TEST 
SIGNAL ERROR WITH BELL 

IPAGE tERr): CONSTANTS AND SUBROUTINES 

*0 
,j 0"0 17~1710 V'j 

110;11 ~010 INTRPT, DCA KEEPAC ISTORE AC 
H2l ~ 2 7Q!H" f.'AR 

--10 (13 ~011 li C II STORL ISTORE LINC 
.HH14 "142 J'1 P r.HTPTR !TEST FOR TELEPRINTER 

-HH15 '--345 CLSURR, JMPCl1-1 

FLAG 

,1121 i'l 6 v l2lfi'\ 0 COUNT, III ICONTAINS CLOCK INTERRUPT COUNT IN 
il007 (71211710 FSTPAS, Vl IEQUALS rERO TO SIGNIFY 1ST CLOCK 
112110 vl2l00 K[FPAC, C'\ 

1121 t 1 Vl2l00 SHiRL, Vl 

"'012 v000 INTSTA, Vl 

..1fi!13 v 2(M~ MSKSR4, 02vH'l 
-1014 v207 RELL. 02Vl7 
.1015 40(110 MSKSR(I!, 4000 

14 
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MAINDEC-08-D71 A-LA 

* ill vi 2 (I' 
10FCO[n- S~ITCH REG I STER VI 

.1020 V0V'10 SRv' • VI 
H~?l 761714 CLA OSR 
"022 r'eJ 15 ANn '~S '< SR0 
.~ 0? 3 7640 so r:LA 
.1 eJ? 4 ;;020 1St SRV1 IADD ONE TO RETURN ADDRESS IF SR0 IS SET 
.10:?5 7604 CLA fJSR 
.1026 v013 AI\JD MSKSR4 
·'027 7640 StA CLA IRING IjELl? 
10HlJ "'032 JMP • +2 IYES 
MLH r'420 JMP I SR0 INO 
.10,32 f01i'12 IOF 
.Hn3 1014 TAO RElL 
10H t046 TlS 
1~H5 ('041 b~41 ISKIP Or-,J TELEPRINTER FLAG 
.10J6 "'.035 JMP . -1 
.10,n 730~ CLA ell 
IJ040 H'lli'll ION 
1.1041 "'420 JMP SHe! 

IlJfCODE SWITCH REGISTER 1 
.1042 1'000 SR 1 , 0 
.1043 7604 CLA nSR 
MlJ44 (/050 ANn MSKSRl 
.1045 7640 St.A CLA 
.J046 ?042 I Sr SRi IAoD ONE TO RETURN ADDRESS IF SRl IS SET 
.1047 "'442 JMP I SRl 
"0 'J0 :;;000 MSKSRi. 2000 

IlJEr;OI)F SwITCH REGISTER 2 
tlv.l?l G' 0V'1e1 SR2, VI 
.1052 7604 r:LA 'lSR 
1}0S3 (1057 ANn I-1SKSR2 
10?4 7640 Sl.A. rLA 
10 -;5 ;;'051 lSI SR2 IAoO ONE TO RETURN ADDRESS IF SR2 IS SET 
,lei '5 6 "'451 ~)MP I SR2 
.:leI..., 7 1000 t-ISKSR2 • 1000 

I UE Cnl). SWITCH REGISTER 3 
.1060 V0V1(iJ SR5, f(! 

.10 I'll 7604 ('LA rJSR 
10D2 (J066 ANn ~1SKSR3 
.l0h~ 7640 SrA r:LA 
.10n4 ;;'060 [S" SR~ /AoD ONF TO RETURN ADDRESS IF SR3 IS SET 1005 "'460 JMP I ShJ 
')11106 ( 40 Vl MSKSR3. 041i10 
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~ 1211'>7 
) 1217 0 

1121 71 
~Q1 72 
;112173 
1112174 
,)121 75 
1112176 
(JQl77 
111,1121 

11,11 
11;12 
V11~3 
1104 
.11°5 
I) 1 06 
(J 1 ~l7 

/) 11 121 
"111 
1112 
,111 3 
.,) 114 
')115 
11116 

/1117 
/1120 
'11 ~1 
11122 
Il123 
.1124 
11?5 

111?6 
'1127 
1UIIl 
/1131 

41212121 
~Q174 

1126 
7402 
"477 
H?2 
"50121 
(/232 
(120121 
['233 

41212121 
'" H16 
1127 
"'12172 
"477 
f,432 
"'50121 

412120 
"'115 
113121 
'512172 
'5477 
f442 
"5(11121 

412120 
"124 
1131 
"12172 
"'477 
H52 
"'50121 

['12101 
(1'12102 
17'12103 
vQl04 

MAINDEC-08-D71 A-LA 
ICI)MF HERE IF wRONG CLOCK INTERRUPTS 

IClOCKl Ji\J ERROR 
ERr:ll, JMS SR0 

JMP .+4 
TAn Of\JE' 

ECT2, HLT 
JMP I ARSTRT 
TT10FF 
JMP I AINTON 

ACLFLG, CLRFLG 
ARSTRT, SELECT 
AINTON, INTON-l 

ICLOCK2 IN ERROR 
FRCL2, JMS SR0 

JMP • +4 
TAO TwO 
JMP EeT2 
JMP I ARSTRT 
TT20FF 
JMP I AINTON 

ICLOCK3 IN ERROR 
ERCL3, JMS SR0 

JMP • +4 
TAn THREE 
JMP ECT2 
JMP I ARSTRT 
TT30FF 
JMP I AINTON 

ICLOCK4 IN ER~OR 
[RCL4, JMS 

JMP • + 4 
TAO FOUR 
JMP FeT2 
JMP I ARSTRT 
TT40FF 
JMP I AINTON 

ONF, 0001 
TWO, 0002 
THREE, 001il3 
FOUR, 001114 

SR0 

Ina WE' WISH TO HALT? (SRQI SET) 
IDON'T HALT 

IHALT AND DISPLAY ERROR CLOCK NUMqEP 
IRE-INITIALItE CLOCK TEST 

IRESET AND DISABLE CLOCK FLAGl 
IRETURN TO TIMER 

Ina WE WISH TO HALT? (SRQI SET) 
IDON'T HALT 

IHALT AND DISPLAY ERROR CLOCK NUMRER 
IRE-INITIALIlE CLOCK TEST 

IRESET AND nISABLE CLOCK FLAG2 
IRE TURN TO TIMER 

Ino WE WISH TO HALT? (SRQI SET) 
IDON'T HALT 

IHALT AND DISPLAY ERROR CLOCK NUMRER 
IRE-JNITIALIlE CLOCK TEST 

IRESET AND DISA8LE CLOCK FLAG 3 
IRETURN TO T I MER 

loa WE WISH TO HALT? (SR0 SET) 
IDON'T HALT 

IHALT AND DISPLAY ERROR CLOCK NUMRER 
IRE-INITIALIrE CLOCK TEST 

IRESET AND nISABLE CLOCK FLAG 4 
IRETLIRN TO TIMER 

16 



.:11 ,~2 
~U3 
,·l1.34 
'iU5 

.1136 

.11.37 
,1140 
11141 

J142 
'1143 
1144 

1145 
.1146 
11147 
,11'50 
1151 
!l1'52 

1153 
.1154 
~ 1 ;; 5 
11'56 
t) 1 ., 7 
!l16(/1 

')161 
1102 
.1163 
11164 
.1165 

40?0 
<'-.477 
7402 
"477 

(7000 
"0"H~ 
fl000 
(i10(110 

f- 041 
"'153 
f042 

7300 
1 011 
7004 
10H'1 
f001 
"'400 

1136 
75(110 
~4(115 

4020 
r:...161 
7402 

f,422 
f432 
£-.442 
f.452 
~145 

MAINDEC-08-D71 A-LA 

IINTERRUPT FROM UNDETERMINED SOURCF 
NOFLAG, JMS SR0 100 WE WISH TO HALT? 

JMP I ARSTRT IDON'T HALT 
ECT3. HLT 

JMP I AliSTRT 

TIMOUT, 
"" CLOCK, 0 

STORAC, Vi 
AUXAC, (/I 

CHTPTR, TSF 
JMP r.HKINT 
TCF 

IUNDETERMINED INTERRUPT SOURCE 

I~LOCK INTERRUPT AND TIME-OUT STATUS 
I~ONTAINS NUMBER OF CLOCK BE ING TESTE 

ISKIP IF TELEPRINTER FLAG SET 

ICLEAR TELEPRINTER FLAG 

IRESUME NORMAL PROGRAM SEUUENCE 
RNPS. ClA elL 

TAD STOlil 
RAL IRESTORE LINC BIT 
TAD KEEPAC IHESTORE AC 
ION 
JMP I I f\jTRPT-l 

ITEST INTERRUPT STATUS 
CHKINT. TAD TIMOUT 

SMA 
JMP I CLSURR 
JMS SRVl 
JMP . +2 

RADINT, HLT 

ISKIP IF INTERRUPT ERROR HAS OCCURRFD 
ITEST FOR SPECIFIED CLOCK FLAG 

IHAlT ON ERROR? 
INO 

IHAlT DUE TO INTERRUPT ERROR 

IClEAR AND DISABLE ALL 680 CLOCK FLAGS 
TTl0FF 
TT20FF 
TT30FF 
TT40FF 
JMP RNPS 
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'! 2 ~ eI 76C114 
1201 V342 
1?/; 2 ,~13 7 
,)2,,13 1137 
j? /; 4 7440 
12..15 ">2Hl 
, 2'/6 7402 
';2/17 "'200 
~ 21 0 1343 
1211 7500 
; 212 ""20,6 

J 213 73(1'!(I! 
j 214 1345 
1215 1137 
.1216 ~0fi'15 

/;217 ~136 

;)2)0 ~iIl(l'!7 

i221 1'.422 
)2)2 f,432 
12)3 f,442 
'2)4 f,452 

1225 1137 
;)2? 6 71 (I'! 6 
12?7 7004 
j 2,~ 0 1352 
'2,H ~232 

'?32 f,4?4 
/12 .. ~ 3 101117 
12,34 f,01711 
'i2 ~5 764fi'1 
.12j6 "'241 
"2n "'240 

MAINDEC-08-D71 A-LA 

16H0 ncs EXPANDED STATIC TEST 

IllNE CLOCK TEST 

* 2 ~10 

IOPERATOR MUST SPECIFY CLOCK NUMRER 1. 2. 3 OR 4 

SELECT, ClA OSR 
AND MASKl 
DCA 7: CLOCK 
TAD t CLOCK 
S2A 
JMP . +3 

ECT1. HLT 
JMP SELECT 
TAD M5 
SMA 
JMP .-4 

IRRING S.R. INTO A.C. 
IDISREGARD AC0-AC8 

ISTORE CLOCK SELECTION 

IVERIFY THAT CLOCK 1-4 IS SELECTED 

IOPERATOR SELECTED NON EXISTANT CLOCK 

ISKIP ON MINUS AC 

IOPERATOR SELECTED EXISTANT CLOCK-PROCEED WITH TEST 

ISFT UP ClOCK SURROUTINE ADDRESS POINTER 
RESTRT, CLA ClL 

TAr) JMPAOD 
TAr) 1- CLOCK 
DCA 1- ClSURR 

DCA f TIMOlJT 
DCA FSTPAS 

IClSUBR NOW POINTS TO CORRECT CLOCK 
ISU8ROUTINE 
IRESET TIME-OUT ADDRESS POINTER 

IRESET FIRST PASS INDICATOR 

IRE SET AND OISaBLE ALL CLOCK FLAGS, (64X2) 

TTl0FF 
TT20FF 
TT30FF 
TT40FF 

IENARLE SElECTFD CLOCK 

TAD r.. CLOCK 
CLl PTL 
PAL 
TAD AlLClK 
DCA CLRFlG 

CLRFLG, 6424 
TAn t: FSTPAS 

INTON, 10"-1 
S2A CLA 
JMP TIMER+1 
JMP TIM[R 

ITHIS INSTRUCTION IS MODIFIED TO ENA8lE 
ISPECIFIED CLOCK 

IENABLE THE INTERRUPT SYSTEM 

IDON'T RESET COUNT IF FSTPAS IS ONE 

18 



~ 2 4121 :'12106 
,1241 1 3'54 
) 242 ~~ 35 3 
~24 3 1006 
1244 1355 
i12 4 t; ~006 

')246 700121 
,)247 ?353 
; 2 'J Vl "243 

12')11-002 
12')2 1136 
12"3 7440 
,12')4 "744 

"2')5 4020 
'~2':l6 "213 
j 2 '? 7 7402 

1)21->0 "213 

1)2 6 1 f431 
'1262 "264 
'2" 3 "101 

,1264 1-441 
/J 265 "2ft7 
12 fl6 ')110 
j 2" 7 f451 

,) 2 7 VI ')272 
1271 "117 

"272 1-421 
''273 "132 
1274 "741 

MAINDEC-08-D71 A-LA 

ICLOCK INTFRRUPT TIMER 

TIMER, DCA COUNT IRE SET INTERRUPT TIMER 
TAD M412 
rl C A PASS IPRESET INH:RRUPT TIME OUT COUNTER 

ADn, TAn COUNT 
TAO TIME IT I ME EIJUALS 15 MICROSECONDS (DECIMAL) 
[IC A COU<\jT 
~OP 

IS 2. PASS IGO TO TIME OUT ROUTINE IF PASS EOUALS 0 
JMP ADn 

IcnMF HERE IF INTERRUPT TIME OUT RESULTS 

IOF 
TAD 2. TIMOUT 
Sr.A 
JMP A[XIT 

IT I MEOIJTWT EXPECTED 

JMS f S~Vl 

JMP RESTRT 
ECT4, HLT 
10PERATOR MAY kESTART 

JMP RESTRT 

IDISABLE INTERRUPT SYSTEM 
IEXAMINE TIME OUT STATUS INDICATOR 

ITIM[ OUT EXPECTED 

100 WE HALT ON ERRORS? (S.R.0 SET) 
INO! RESTART TEST 

INO INTERRUPT FROM SELECTED CLOCK 
TEST BY DEPRESSING CONTINUE 

IINTERRUPT SlJ8ROUTINE-CLOCKl 
CLnCK1, TT?SKP 

JMP • + 2 
JMP 1: ERCL2 
TnSl<p 
JMP . + 2 
JMP t ERCL3 
TT4SKP 
JMP . +2 

ISKIP IF WRONG CLOCK FLAG SET (CLOCK 

ICLOCK 2 FLAG SET 
/SKIP IF WRONG CLOCK FLAG SET, (CLOCK 3) 

ICLOCK 3 FLAG SET 
ISKIP IF WRONG CLOCK FLAG SET, (CLOCK 4) 

JMP 7 FRCL4 ICLOCK 4 FLAG SET 
IVERIFY THAT SPECIFIED CLOCK CAUSEn INTERRUPT 

TT1SKP 
JMP f NOFLAG INn CLOCK FLAG SET 
JMP I CLnKOK IINTERRUPT CAUSEn RY CORRECT CLOCK 

19 



MAINOEC-08-071 A-LA 

IINTERRUPT SUBROUTINE - CLOCK 2 
1275 "421 CLOCK2, TT1SKP ISKIP IF WRONG CLOCK FLAG SET, (CLOCK1J 
,·2/6 ~300 JMP • +2 
1277 ~067 JMP ~ ERCLl ICLOCK 1 FLAG SET 
:3.-10 f441 TT3SKP ISKIP IF WRONG CLOCK FLAG SFT (CLOCK 3 ) 
'3'''1 ~3~3 JMP • +2 
~3'2 "lU JMP r ERCL3 ICLOCK .3 FLAG SET 
')3vl3 f,451 TT4SKP ISKIP IF WRONG CLOCK FLAG SET (CLOCK 4 ) 
~3H C:;306 JMP • +2 
,~3~5 'i 117 JMP t. ERCL4 ICLOCK 4 FLAG SET 

lVERIFY THAT SPECIFIED CLOCK CAuSEn INTERRUPT 
/,13 v. 6 "431 TT2S!<P 
/13vl7 ~132 JMP t. NOFLAG INa CLOCK FLAG SET 
'1310 ~741 JMP I CLOKOK IINTFRRUPT CAUSED BY CORRECT CLOCK 

I INTERRUPT SUHROUTINE - CLOCK 3 
" 311 f,421 CLOCK3, TT1SKP ISKIP IF WRONG cLOCK FLAG SET, <CLOCK 1 
'1312 '>314 JMP • +2 
1313 'i067 JMP r. F~CL1 ICLOCK 1 FLAC; SET 
'·314 f,431 TT2SKP ISKIP IF WRONG CLOCK FLAG SET. (CLOCK 2 ) 
/'315 "317 JMp .+2 
'316 c:; 11111 JMP t. ERCL2 ICLOCK 2 FLAG SET 
il,317 "451 TT4SKP ISKIP OF WRONG CLOCK FLAG SET (C(.OCK 4 ) 
<V~ ~322 JMP • +2 
1321 "117 JMP t ERCL4 ICLOCK 4 FLAG SET 

lVER I FY T~AT SPECIFIED CLOCK CAUSEn INTERRUPT 
1322 "441 TT3SKP 
13~3 'i132 JMP t. NOFLAG INO CLOCK FLAG SET 
'3;">4 "741 JMP I CLOKOK IINTERRUPT CAUSED AY CORRECT CLOCK 

I I NTERRPT SUBROUTINE - CLOCK 4 
1325 "421 CLOCK4, TT1 SKP ISKIP IF WRONG CLOCK FLAG SET (CLOC. 
v13? fI C:;330 JMP • +? 
13) 7 ~0()7 JMP 1: ERCLl ICLOCK 1 FLAG SET 
"3,~~ f-431 TT2SKP ISKIP IF WRONG CLOCK FLAG SET (CLOCK 2 ) 
1331 C:;333 JMP • +2 
13,~2 C:;HH JMP 1: [RCL2 ICLOCK 2 FLAG SET 
13,~ 3 f441 TT3SKP ISKIP IF WRONG CLOCK FLAG SET (CLOCK 3 ) 
13J4 ">336 JMP • +2 
'1335 'i1.10 JMP t. fRCL3 ICLOCK 3 FLAG SET 

lVERIFY THAT SPECIFIED CLOCK CAUSEn INTERRUPT 
13,~ 6 (,451 TT4SKP 
1337 "132 JMP I- NOFLAG INO CLOCK FLAG SET 
1340 "741 JMP I ClOKOK IINTFRRUPT CAUSED BY CORRECT CLOCK 

'1341 1'4~0 CLOKOK, COMClK 

20 
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1342 v' 0 Vl7 MASK1, vHH'I7 
,1343 7773 M5. -'5 
11344 V470 AEXlT, rx I T 

IINTERRUPT AnnkESS POINTER 
!l345 C' 345 JMf-'ADO, JMPCL1-1 

IJUMP TO SPECIFIED CLOCK SUBROUTINE' 
1346 

·)347 
;3'50 
'13"1 

"261 
<)275 
<;311 
"325 

JMPCL1. 
JMP CLOr:K2 
JMP r:LOCK3 
JMP r:LOCK4 

~3"2 ~414 ALLCLK. 
~353 V0Vl0 PASS, 
03~4 7366 M412, 
13'55 0017 TIME. 

JMP 

6414 
V" 
-412 
17 

CLOCK1 

INO INTERRUPT TIME OUT COUNTER 

/OCTAL TIME, IN MICROSECONDS. RFQiJIPU 
IFOR ONE TIMER LOOP 
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14" 0 7300 
14 vl1 1136 
,4""2 7640 
14 (13 '"'264 
1404 1007 
.~ 4 vl5 7640 
14 vl6 <;217 

.14 "'7 1234 
'141 V'J ~237 
,,411 1241 
1412 ~240 

j 41 3 ::>007 
1414 1235 
1415 ~006 
11416 <;476 

1417 4042 
114 )0 <;223 
.14;,> 1 ~006 

.j4?2 ')476 

14 )3 ?240 
1424 101216 
14 ;.;5 ~640 

/14 )6 ::;237 
14n <;231 
14,~0 '"'252 
,J4,H 1231'> 
'J 4,~ 2 ~1ZI06 
,14.~ 3 ">476 

'14 ~ 4 7770 
1435 V142 
J 4.5 6 v 161 
14~ 7 VIZI00 
'1440 V'IZI(/1Vl 
/1441 V'441 

'1442 V000 
1443 VlZltil0 
1444 V'0(110 
1445 v'lZItile! 

.)446 (1000 
11447 V00V'1 
/'470 ~0(/10 

114 oj 1 V IZIVl 0 

MAINDEC-08-D71 A-LA 

*400 
!INTERRUPT ROUTINE -
COMClK, Cll ClA 

TAD f TIMOUT 
SH ClA 
JMP IN T r: R R 
TAO 1: FSTpAS 
S2A ClA 
JMP NORMAL 

IFIRST INTERRUPT FROM 
TAO M1Vl 
nCA INTCNT 
TAD ATAYlE 
nCA STORE 
IS2 1- FSTPAS 
TAD P142 
[)CA 2 COUNT 
JMP I r AClFlG 

ICOME HERE FOR NORMAL 
~JORMAl , JMS 2 SRl 

JMP , + 3 
DCA i COUNT 
JMP I r AClFLG 

IS2 STORE 
TAD 2 COUNT 
DCA I STORE 
IS2 INTCNT 
JMP ,+2 
JMP lSTPAS 
TAD PlO1 
UCA t COUNT 
JMP I r ACLFLG 

IPG2 - CONSTANTS AND 
M1.VI, -101 
P142, 0142 
P161, 011'>1 
INTCNT, 0 
STORE, Vl 
ATABlE, TIMT8l-1 

TIMTRl, 0 
v 
V 
Vl 
0 
Vi 
(/I 

Vl 

ALL CLOCKS 

ICHErK CLOCK INTERRUPT STATUS 

IJUMP TO ERROR ROUTINF 
liS THIS THE 1ST INTERRUPT? 

ITHIS IS NOT THE 1ST INTERRUPT 

SPECIFIED CLOCK 

IPRESET PASS COUNTER 

IPRESET ADDRESS OF COUNT STORAGE 

IPRESET COUNT BEFORE RE-ENTERING TIMER 

IRETURN TO INTERRUPT TIMER 

INTERRUPT PASS 
ISCOPE MODE? ( SR l SET) 

INa 
IYES; ENABLE AND CLEAR CLOCK FLAG AND 
IRETLJRN TO TIMER 

ISTORE INTERRUPT TIME INTERVAL 
!IS THIS THE EIGHTH INTERRUPT PASS? 
INa 
IYES, DISABLE CLOCK FLAG 

IPRESET COUNT BEFORE RE-ENTERING TIMER 
IRETLJRN TO TIMER 

VARIARlES 

IINTERRUPT TIME INTERVALS FOR EIGHT 
ISUCCESSIV[ PASSES WilL BE STORED IN 
ITH I S TABLE 
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~4"2 ?136 
.14"')3 1137 
)4':>4 71V16 
14" 5 7004 
14':>6 1263 
114"')7 32A~ 

14 A0 H?2 
.14b1 :~00 6 
.1462 <;50f'1 

MAINDEC-08-D71 A-LA 

ICOME HERE FOR EIGHTH INTERRUPT PASS 
lSTPAS. lSI' r. TIMOUT IUPDATE INTERRUPT AND TIME-OUT STATUS 

TAO t: CL(1CK 
Cll RTL 
RAL 
TAD TTXOFF 
[lCA .+1 

DISARl. TT:1 OFF 
COUNT DCA t 

JMP I t AINTON 

IINSTRUCTION IS MODIFIEn FOR SPFCIFIEll ClOC~ 
IRESfT INTERRUPT TIMER 
IRETURN TO TIMER 

14b3 ~412 TTXO~F. 6412 

:4fl4 
14h5 
114Afl 

4020 
"260 
74f'12 

'1467 ')260 

147111 4051 
1411 "'310 

,1472 1234 
1473 :"237 
.1474 1241 
1415 3240 

,1476 ~046 
,1477 <1314 
.')51(1) 4332 
15"'1 4314 
115..12 "24111 
15.-13 1 64 f'I 

.1" tl 4 <17fl3 
')505 ;;237 
115(.16 ')302 
,;507 <1314 

; 510 <106i1J 
,1511 "477 
1512 74Vl2 
1513 "'477 

ICOME HERE IF INTERRUPT OCCURS AFTER 
IClOCK HAS BEE~ DISA8LED 

INTERR. JM~ 2 SRVl 
JMP rlISA8LE 

ECT5. HLT 

JMP DISABLE 

lEX I T FROM CLOCK TEST 
EX IT. JMS 2 SR2 

JMP NOTYPE 
/TYPE I NHRRUPT TIME 

TAD M10 
DCA INTCNT 
TAD ATA"iLE 

100 WE HALT ON ERROR? 
INO. DISARlE CLOCK ANn CONTINUE 

IINTERRUPT FROM SPECIFIED CLOCK 
ICLOCK HAD BEEN DISARLED 

IDO WE TYPE? 
INO 

INTERVALS 

IPREStT PASS COUNTER 

(SR.0 SFT) 

AFTER 

DCA STORE IPRESET ADDRESS OF COUNT STORAGE 
TLS IINITIALltE TTY 
JMS CRIJ 
JMS HEADER 
JMS CRLF 

GETNXT. I Sf STORE 
TAD I STORE IGET TIMF TO BE TYPED 
JMS [ A I)E C ICONVERT TIME TO DECIMAL AND TYPE 
IS2 INTeNT 
JMP GETNXT 
JMS rRLF 

IALL TIM~S ARE NOW TYPED 
NOTYPE. JMS SR3 100 WE REPEAT CLOCK TEST? (SR, RESET ) 

,JMP I AHSTRT IYES. REPEAT 
ECT. HLT lEND OF 680 CLOCK TEST 

JMP ARSTRT IDEPRESS CONTINUE TO REPEAT CLOCK TEST 
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ISFNfJ CR AI\IO Lr 
1514 H:H'I0 Ckl F, Vi 

1'5 1 5 13?2 TAn CR 
;51 n q?4 JMS TYPE" 
151 7 1323 T Af) LF 
15 }fi'I 431'4 JMS T yp. 
,15,) 1 0, 714 JMP I rRLF 

"",)2 [21 5 CR, ?1"i 
,1523 ('212 LF, 212 
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ITRANSMIT SURRQUTINE 
t15~4 
.15,) 5 
J5,)6 
.15f!7 
J5,H'I 

.1531 

,15,i2 
/)5:~ 3 
-15.~4 

15,~5 

~5,H 

·j5~H 

-1540 
11541 
~542 

'1543 
11544 
.1545 
.tl546 
,1547 

1"000 
f.041 
""325 
'-046 
73V10 
""7?4 

V'Ql~0 

1352 
~353 

1137 
13fl2 
~3f,1 

1351 
3350 
1753 
43tJ4 
:;353 
?350 
~)342 

~732 

IJ5O;17772 
~5"'2 (1554 
. , 5 '5 3 V' '" 0 QI 

,15"i4 
,15 '::i 5 
tl5'"i6 
"5"7 
,1500 
15"'1 

V3~3 
V314 
II 317 
(/303 
~. 313 
v00(11 

TYPE. ~ 

TSF 
JMP .-1 
TLS 
CLA eLL 
JMP I TYPE 

ITYPE CLOCK NUMBER 
HEADER. (/I 

TAD ALETTR 
DCA GETL TR 
TAD t CLOCK 
TAn ASr,r 
DCA LETTR+5 
TAD M6 
DCA FINISH 
TAD I GETLTR 
JMS TYPE 
I Sl GETLTR 
IS~ FHdSH 
JII1P .-4 
JMP I HEADER 

FINISI1. 

M6. 
Alf TTR. 
GETLTR • 

LETTR. 
V1314 
0317 
I/' ,3('1 :_~ 

V,31·3 
VO(,HHI) 

-6 
LETTR 
VI 

1502 r, 2M'! A Sr: I • (11260 
11563 ~fl~0 AOEr:, nEr: 

ITRANSMIT CONTENTS OF AC4-AC11 

IPLACE ASCI CHARACTER IN AC 

IHAS THE LAST CHAR REEN TYPED 
INO. TYPE NEXT 

IYES. RETURN TO MAIN PROGRAM 

25 
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116M'! vV'l01l1 
,16'-': 1 ' 2C2 
,16 v; 2 ~2?3 
/)6,13 12;:>4 
.16'" 4 :'225 
'6,15 1226 
.~ 6,1)6 ~V7 

16Y'l7 Ii 241 
i6U'! <1241 
;l611 <1241 
"612 12?2 
,1613 1230 
.1614 '''632 
'J615 1231 
1616 11632 
161 7 1231 
.16 ? V'I 4 6:~2 
16?1 "6 Ii'! V\ 

:J6n v0V'!0 
,16;;3 &Q)V"Q) 

/)6?4 V633 
.16?5 VVlV'lV:l 
"'6;';6 v 636 
,16?7 HH'H1 
/J6,~ (11 ~ 261i'1 
1)6.31 It 240 
.'16~2 [7524 

16 ,S 3 17~QJ 

06j4 (f 14 4 
.16,~5 (l1i'I12 
16,~ 6 H'I3Vl 
;l6,n 7634 
.16,1 Ii'! 7766 

------~~- ~~~---~ -~ 

MAINDEC-08-D71 A-LA 
PAIJS~ 

/~~~ nes EXPANnED STATIC TFST 
-1:·6;1;7) 

TAPE 2 

/ueTAl TO DECIMAL CONVERSION ROUTINE 

nEr:. 0 
! IC A "JI') R K 
liCA A. N s.i 
TAO Af)RAKA 
PCA PUTfHK 
TAn ASIJHTR 
l ~ C A AWAY 
.JMS CONVRT 
Ji'1S rOfl!VRT 
JMS rONVRT 
lAD wORK 
TAil ASCII 
.JMS I ATYPE 
TAn SPACE 
JMS I ATYPE 
T.A Cl SPACr 
J"1S I A.TYPE 
JMP T [lEC 

~Oi=<K. V'I 
ANSR. Ii'! 
AORAKA. ADRAK 
PUTBA~. 0 
ASIJRTR. SURTR 
AwA.Y. V'I 

A SC I I. 0260 
SPACE. Vl241i'! 
ATYPF. TYPE 

AOFAK. 1750 
(11144 
iI'll t 2 

SU~·TR. 6 flJ 3111 
7 6~~4 
7766 

/STORE OCTAL TIME 

/TYPE THOUSANDS 
/TYPE HUNDREDS 
/T YPE H~NS 

/TYPE UN I TS 

/TYPE TWO SPACES 

/+HH~ 

/+12 

/-H10 
/-1(11 
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/GO GET NEXT OCTAL TIME 

/+11110Vl 

/-11i'!0QJ 



MAINDEC-08-D71 A-LA 

"'641 HH'I(II r:OhVRT, (II 
'1642 1222 TA.n WORK 
1643 16?7 un I A.WAY /SURTRAr;T HH'I(II, Hl(ll, OR 10 
11644 74?V'! SNL 
')645 ~251 JMP ,+4 
1640 ~223 IS f Ar-..JSR 
1647 710(11 rLL 
I) 6 ') (II "'243 JMP ,-" 
.16'51 162') TAn I PUTBAK /AOD BACK 1000, HJ0, OR 10 
16;2 ~~ 2?2 r) C A \~ OR K /STORF REMAINDER 
;)6.,3 1223 TAn ANS>'( 
,16-)4 1 23 Vl T Af) A SC I I /CONVERT RESULTS TO ASCI COOt. 
j 0 '5 5 4632 JMS 1 ATypr 
16'50 ~223 nCA ANSR /CLEAR ANSR, 
16'">7 ~ 2'27 I Sil AWAY 
1)6/)(II ~'22') I S12 PUTHAK 
/) 6 61 "641 ,IMP I rCJNVRT 
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1674 730Vl 

J6 75 1351 
~676 ?U6 
.'1 fl 77 d'l0i 
iJ 7 ~ ~ 1351 
'J7 <111 (--414 
.17 '/12 (3') ? 
I) 7 t~ 3 :q40 
~7'tl4 4042 
17 vl5 5307 
.17 vl6 "'274 
,17 vl7 1140 
1710 1353 
1711 7440 
,tI712 '-316 
11713 4051 
,1714 ' 324 
1715 '-274 

J 71 6 "020 
11717 <-, 313 
1720 7100 
,1];)1 114(11 
1)7)2 7402 
17)3 '-274 

MAINDEC-08-D71 A-LA 
;:- 6 7 4 

110T INST~UCTION DFFINITIUNS 

TTCL=6411 
TTSL=641~ 
TTRL=6414 

TT I ~H-:R=64Vil 

TTl = 6 4[12 
TT(1=6404 

16bl-fli-l5 llFVICF 
IOSTA 
5T/")85, CLA 

TAU C40,H'I 
riC A I- TIt-'OUT 
I 0 i~ 
TAr) (;4000 
TTRL 
A\JO C6(11(110 
Ii C A 1- STORAC 
JM5 7 SRi 
JMP • +? 
JMP STfi85 
TAr) 1- STORAC 
TAn M4V1vl0 
S~A 

JMP FRnSTA 
JMS t SR2 
JMP nSTy 
JMP STfi tFi 

IOSTt. FAILFD 
FRr)STA, JMS 

JMP .-4 
eLL 
T A I) -I: c;rORAC 

FRnSTt, HLT 
JMP ST685 

ICLEAR LSR TO tERO. (685) 
IINCLUSIVE OR AC5-11 WITH LSR0-6 (685) 
IINCLUSIVF OR LSR~-6 WITH AC6-11 (685) 

IINCREME~T LSR BY 1 (681 ANO 685) 

IRECEIVE DATA (681) 
ITRANSMIT DATA (681) 

SELECTION TES f. (TFST nST) 

CLL IVERIFY THAT DEV. SFL. 41 DOES 
ISELECT 681 

IPRESET INTERRUPT STATUS 

ISElECT 685. AC0 SHOULDN'T RE AFFECTED 

ISTORE CONTE~HS OF AC 
ISCOPE REPEAT? (SRl SET) 

INO 
IYES 

lODES AC EQUAL 4000? 

INO 
IYES, VERIFY REPEAT? (SR2 SET) 

INO 
IYES, RPEAT DSTA 

~ SR0 IHALT ON ERROR? (SH0 
INO 

IYES 
II OT 6414 SHOULD NOT EFFECT AC0 
IREPEAT OSTA 
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MAINDEC-08-D71 A-LA 

IDSTP 
17 ';4 7300 nSTt" CLA eLL IVERIFY THAT DEV. SEL. 41.1 DOES NOT 

ISELECT 68'5 
·t,7'l5 1354 T A[l C177 
1726 f412 TTSL IlOAO ONES INTO LSR 
/'7)7 7311';{I ("LA CLL 
17.~ '" f404 TTn ISHOULD LEAVE AC EQUAL TO tERO 

I) 7,~ 1 ~1.4~ flC A i- STORAC ISTORE AC 
'17~ 2 4042 ,JMS + SI-I1 ISCOPE REPEAT? (SRl StT) 
"'7 ~3 1)3:~5 JMP • +? INO 
.1n4 '-324 JMP nSTH IYES 
/J7~5 1140 TAn I- <nORAC lODES AC EQUAL HRO? 
117 ~ 6 7440 ld: A 
1J7n "343 .JMP F~nSTB INO 
174~ 4~51 JMS 1- SI-I2 IYES; VERIFY REPE AT? (SR2 SET) 
11741 ~3"i[2! ,JMP qnST I~!O 
1742 "'324 JMP flSTH IREPEAT [)STR 

IDSTP FAILFO 
t.l743 4~?0 

;)744 ~34Q1 

FRnST~. JMS l SR0 IHALT ON ERROR? (SHill SET) 
JMP • -4 INO 

;)745 1140 TAn ~ STORAC IYES 
"746 7402 FRnST~. HLT IAC=0 BEFORE lOT 6404 WAS EXECUTEn 
1J747 ~3?4 JMP nSTH IREPEAT DSTg 

In') f.1l <' 7"'>5 E XllST. JMP I ALSRTS IEt\JTrR LINE SEL. REG. TEST 

>17'51 4"'!11~ r. 4 Vi VI f~ • 4v'Ji1(/j 
,17"i 2 f,0?[2! r:6~!iJVl. 6!iJ(il~ 

.o7?~ 4011'111 tv;4vlvl0. -4(10111 
01754 q77 C177. 0177 
017~5 10(7,(11 AL,)RTS. lSRTST 

I R J I\J r, RELL AFHR b8f.1l TEST CYCLFS IF SR5 IS SET 
17'56 76(?,4 R I ~jG. CU OSR 
t.l7'?7 ('374 A I~ I' MSKSR5 
;)7"~ 7650 :)N.A CLA 
']761 <,274 ,IMP S T68'5 ISR') RESET 

.1762 ~'375 1 S~ h't\JGCNT 
1763 1375 TAn RNGCNT 
11764 1376 TAn "'1253 
/'71'>5 764!iJ <)f..A CLA 
11766 ',274 .IMP SInS5 
;)767 ~< 3 75 flCA PNr,CNT 
,177 til 1373 TAD ~ELCHA 
1J771 /·046 TLS IRING BfLL 
;)7'12 '-274 J;'"1P ST685 

11773 V207 PELCHA. Cll2i~7 
/1774 vll11Vl MSKSR'5. Clll~0 
11775 I' 00 Vl RN(;CNT. III 
1776 1,525 M1?53. -1253 
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1 ~ ,1 VI 
10vl1 
1 Vl vi 2 
1 0·1 ~ 
1 VlIA 4 
U.lvl5 
1 Vlv'fJ 
lV11, 7 
H'11Vl 
lVll1 
HH2 
LVl13 

1Vl14 
1015 
UH6 
1Vl17 
U>\;~ 

734\11 
I 4 j :? 
:' 1 4 v1 
t042 
'-211'6 
<. 2vH~ 
1 14 V1 
7440 
"2j4 
40')1 
'-2?3 
<2(7'" 

IlVl?0 
<0211 
1 14 VI 
741i12 
"2(l,1;l 

MAINDEC-08-D71 A-LA 

16FS LINF SELECTION REr,ISTER TEST (LSRTST) 
lTEST LSR.~ 
LSRTST, r:LL CLA CMA 17777 TO AC 

TTSL 
fl C A .; STORAC 
J ;'1 c; :;. SR1 
JMP • +? 
JMP LSRTST 
TAO 1 STORAC 
St;A 
JMP ERLSRA 
JMS .;: Sri? 
J"'IP L SfH 
JMP LSI-ITST 

ITrST LSRA FAILED 
FRLSRA, JMS t SR0 

JMP .-4 
TAQ 1: STORAC 

FRLSFq. HL T 
JM~ LSfdST 

lAC SHOULD RE CLEARED TO ~ERO 
1ST ORE Ae 

ISCOPE REPEAT? (SRi S~T) 
INO 
lYES 

IDOES AC EQUAL tERO? 

INa 
IYES; VERIFY REPEAT? (SR2 SET) 

INa, ENTER NEXT TFST 
IYES, REPEAT TEST LSRA 

IHALT ON ERROR? (SR0 SET) 
11\10 

IlOT 6412 DID NOT CLEAR AC TO 0 
IREPEAT T~ST LSRA 

lVl?l 7777 e7777, 
10?2 vVl01 M7777, 

7777 
-7777 

ITF ST lSI-IH 
LVI 23 734Vl LS~Hl, ClL CLA CMA 17777 TO AC 
1.V1,)4 f411 TTCL lAC SHOUL[) NOT RE AFFECTEll 
1111)5 :' 14 VI lir; A 7 STORAC 1ST ORE Ae 
lVl2fJ t042 .J M C; f S R j ISCOPE MODE? (SRi SET) 
UP? l-i2~ 1 J!"1 P • +? INa 
1 V1 .~ VI ";;>C3 J MP LSRH IYES 
1 VI ,51 114V1 TAO t STORAC 
1 (11·5 2 12?:? TAil '~? 7 7 7 IDOES AC EQUAL 77771 
1 VI 33 744\11 C,i:A 
U~,q ['240 JMP FRLSRR INa 
1 VI ,~ 5 ~Vl51 JMS 7 SK? IYES; VERIFY REPEAT? (SR2 SET) 
10,~6 <-246 JMP LSRC INO, ENTER NEXT nST 
lV1.37 .,n3 ..IMP LSRH IYES, R[PEAT LSRB 

ITFST LSPH FAILED 
104~ £10('0 FRLSRR, JMC; 1: SRVl IHALT ON ERROR? (SR0 SET) 
l(il 41 ~235 .JMP · -4 INO 
lVl42 710Vl rLL 
lV'143 114 (II lAD '1 STflRAC 
1044 7402 pnSR2, HLT lAC = 7777 BEFORE lOT 6411 WAS FXFCUT~D 
1045 "'2?3 .J M~) LSRH 
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1046 724111 
HIJ47 f-414 
H"')17I :~ 140 
1171?1 4042 
U";2 ~2'54 

10')3 "'246 
1 1'3'i 4 1140 
10")5 1222 
HI'i6 7441'3 
HI") 7 "'263 
1 V'I6 0 4051 
l~ol "'271 
111162 "'246 

111103 <10;;>0 
1~64 <';2(-,111 
117165 71~1II 

1171fl6 1140 
1~67 7402 
HI 7171 "'246 

MAl NO EC -08-071 A- LA 
IH ST LSRC - RFAO LSR INTO AC, (INrLUSIVF OR) 
LSRC, CLA r.MA 17777 TO AC 

THL 
flCA t- STORlie 
JMS f SR1 
JMP • +2 
JMP LSRC 
TAn f STORAC 
TAn M7777 
"cA 
JMP FRLSRC 
JMS ,1 SR2 
JMP LSRI) 
JMP LSRC 

ITf:ST LSRC FAILED 
FRlSRC, JMS t 

,.IMP .-4 
CLl 
TAn f STORAC 

FRLSR3, HLT 
JMP LSRC 

SR0 

31 

lAC SHOULD NOT RE AFFEcTEn 

INO 
lYES 

INO 

ISCOPE REPEAT? (SRi S[T) 

lODES AC EQUAL 7777? 

IYES; VERIFY REPEAT? (SR2 SET) 
INO, ENTER NEXT TEST 
IYES, REPEAT TEST LSRC 

IHALT ON ERROR? (SR~ S~T) 

lAC = 7777 REF ORE lOT 6414 WAS EXECUTE[ 



~vl71 734.1 
1 V' l? I 41 ? 
u~n -; 44 VI 

t{l/4 c 311 
1 V\ 75 /- <1 J <1 

HilA ,'14 V, 

t VI 77 4042 
L1 '('I c. 3O'? 

L1/1 <.:? 71 
11 '? 1 1 4 (JI 

II i 3 1324 
11 < 4 7 <1 4;,1 

11 '':i '- 31 ') 
L 1 'f, 1·0'" 1 
L 1 i 7 < 325 
L 11 V' c, 2 71 

':'111 I ~1? III 
L 11? c ('7 '5 
'113 7402 
l11 4 c 2V III 

L 1 15 IJ 0?0 
1 11 A 0; 3 V' 6 
L 1 1 7 7100 
i 1? vi 1140 
1.1,-' 1 74 vl 2 
L 1:; 2 r 271 

11')3 I 177 
1.1 ')4 -; 6(' 1 

MAINDEC-08-D71 A-LA 

/ T ~ S TIC:; h'] - T f< Y T (1 lOA n H' U R f Arl L S h' 

l S, I). Cll rLA CMA /7777 TO AC 
T T c; L / A C c, -11 Tn L SR. T "~' r, R f. SF T A C 
,,to A / H A t~ A C RES F T T (J i F f~ (J ? 
J ~ ~ r R A (' 0 I \J U 

,l C T r,. lJ • T r i~ L lYE S, N (] W R F: A [) L SkI NT U A r "> - 1 1 
I CA t S T(IRAC 
.J~S ~ S~l ISCOPF REPEAT~ (Sk1 SETI 
Y'1P • +? 
.)MP L.SPr) 
T4r, './ STflRAC 
1.\0 "177 
'>iA 
Y1P "RL.-)kO 

ri ~ F X T • J ,1 S ;. S R ? 
.) r~ >-' l S f,J ~. 

,j .~ p 1_ S "' . 'I 

/ f.ll) 

IYES 

10UES AC EQUAL 0177? 

INll 
/Y[S. VERIFY REPEAT? (SQ2 sn) 

INO, FNTER NEXT TE ST 
/YES. R~PEAT TEST LSRIl 

IT T SI 

FRAcn. 
f\! C; T f< lJ C T I 0 f..1 LJ I 0 I'J 0 T C l [ A h' A C 

JI"1C; r SRI;~ /HALT ON FRROR? (SR0 SlT) 
.J'1P I'C~i TNU 

FRAC1. HL T 
J'1P I_SPTST 

IHST lSP] FAILED 
FRLSRO. JMS 1 C;Rv 

J M P " ~~ F x T 
rlL 
TAil ;: C;HlRAC 

Ff·nSR4. HLT 
) "IP l SF< I 

r:177 11 • 

"177. 

IHALT. NO AC INTERPRETATION 
IREPEAT TFST LSRA 

IHALT ON FRROR? (SR~ SET) 
INO 

lAC Af\J1J LSR SHOliLD FULJAl 177 
IR[PEAT TEST LSRQ 
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lP'5 -; 3t'~ 
112(' 1323 
L 12 7 1'412 
11 ,~ VI ::141 
11,~ 1 1323 
11,~ 2 (-- 412 
11,~ 3 7440 
11,~ 4 <'354 
1135 1141 
1156 7440 
l1n ~3'54 

114V1 (--414 
1141 ::140 
1142 4042 
1143 r, 34 5 
1144 "'3?5 
1145 1140 
114(' 1324 
1147 7440 
11">Vl ')36Vl 
11-' 1 4051 
11'J2 ~,7h6 

11'J3 '"'3?5 

11"4 1IQ12Vl 
11 "55 ·)340 
11% 74~2 

11 '57 1:;200 

llA~ 4020 
1161 "3"1 
11A2 71'1(1 
L163 1140 
1164 7 4r~ 2 
1165 '"'3;:>'5 

lH6 120Vl 

MAINDEC-08-D71 A-LA 

ITFST LSRE - CHECK lSR 
LShE. CLA ClL 

TAn r177[) 
TTt;,L 
ric" 1- AUXAC 
TAli Clnn 
TTSl_ 
<..,t.A 
,IMP FRACE 
TAO 1- AUXAC 
<; n, 
JMP FRACE 

[NFXT!. TTRl 
flCA :; STORAC 
JMS 1- SRi 
JMP • + 2 
JMP LSQE 
T M) f STORAC 
TAn t-1177 
St.A 
JMP FRLSRE 

[NEXT2. JMS l: SR2 
JMP I AlSRF 
.JMP LSRE 

I Ar' NOT RESET RY TTSL 
FRACr. JMS r SRe! 

JMP rNEXTl 
[RAC? HLT 

JMP LSRTST 

ITFST LSRE FAILED 
ERLSRE. JMS r SRVl 

JMP F-NFXT2 
CLL 
TAG 1- STORAC 

FRLSR5. HLT 
JMP LSRt 

ALSR~- • LSRF 

INCLUSIVE OR LOADING 

IAC5-11 TO LSR. THEN RESET AC 
ISTORE AC 

IWAS AC RESO? 
INO 

IWAS AC RESET RY 1ST TTSl? 

INO 
lAC WAS RESET. NOW READ lSR 

ISTORE RESULTS OF READ 
ISCOPE REPEAT? (SRi SET) 

1(\)0 
IYES 

I[)OFS AC EQUAL 1il177? 

INO 

IND. ENT[R NEXT TEST 
/YES. VERIFY REPEAT? (SR2 SF" 

IYES, RFPEAT TEST lSR[ 

IHAlT ON ERROR? (SR~ SET) 
INO 

IYES, REPEAT lSRA 

/HALT ON ERROR? (SRVl SET) 
INO 

lAC AND LSR SHOULD EQUAL 177 
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12/"" 7340 
1. 2/1 I 41 ;> 
12.'2 " 141 
12 ,'~ f 41 2 
.i. 2,A 4 1440 
12/') r ?? OJ 

12: fl 1 141 
l2 '7 /' 4 4 ~1 
L2Hl ' 2? '1 
i?11 ' 414 
L? 1 2 :' 14 7) 

UU I. '" 4;; 
1214 •. 21 f) 

'-21'S ',2 f':~ 
l ? 1 fl 1 1 4 V1 
L?17 12-:z..7 
l{'(!Vl 74411 
L '2'; 1 ',? ~~ 1 
1.2;;2 4Vj')1 
L 2? ~ I 24[1\ 
L??4 " 2 [.: VI 

l?';'S L0?iI1 
l2)f, • 21 1 
12)7 14 r~ 2 
L2,H'I "7~6 

1251 ~Vl2V 

1. 2'''2 "21>2 
c?,~ ~ 71 1,-\"" 
~2j4 114Vl 
~2V; 74(~2 

l2 ,S n "2('10 

L? n 76 11 1 

MAINDEC-08-D71 A-LA 

I H S T L S k ~ - S II C C E S S I H L Y LOA [) L S k WIT y 1 77 A ~J[l V1 VI Vl • 
LS~F. Cll rlA CMA 17777 TO AC 

TTSl IAC"i-l1 TO LSR 
i,CA f AUXAC 
TTSL 

f'1P ,'K A ,-;F 

T A rl ./- II J X AC 
C,fA 
J ~1 ~ , t R A c: r 

r r~ eXT 1 • T T ~ L 
:1[" t STORAC: 
Yv1C:; ; S--< 1 
J'1P .+2 
J~lP lSf;l~

TAI1;1 STi)RAC 
TAl! "1776 
':--tA 
Y1P ~-ql 'iPF 

F~rXT? JMS t SR2 
J"1P lSfiG 
.JMf" ISH' 

I AI: f;,}T f-l, SET gy TTSl 
FRACE. J~S 2 SR0 

ISTORE AC 
IAC~-11 (~) TO LS~ 

lIS AC STILL tE~O 
INa 

IWAS AC RESET RY 1ST TTSL? 

Ir'JO 
lAC PROPERLY RESFT, NOw RFAD lSR 

ISTu~E ~[An RESULT 
ISCOPE REPEAT? (SR1 SET) 

I~IO 

lYES 

IIlOES AC EQUAL 177? 
ISKIP IF [UUAL 
INU 

INa 
lYES 

IVERIFY REPEAT? (Sk? SET) 

IHALT ON ERROR? (SH~ SET) 
JMF ~~FXT1 INO 

Fk;lC:~, HlT 
J~P 1 AlSRA IREPFAT TEST LSRA 

ITF ST LSR~ F.AILEn 
ERI,)PF. J'1S t 

JMP FN~-xT2 

Cll 
TAl) 1- srORAe 

FRLSP6. HLT 
JMP I.,SRE 

M177A, -177 

SR{(l IHAl T ON ERROR? 
INO 

lAC AND LSR SHOULD [QUAL 177 
IREPEAT TEST LSRF 
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124~ 7340 
1241 f-412 
12 -12 744\-1 
1243 <;260 
1244 h411 
L 2 ,t 5 h414 
1246 ~140 

i.:?47 tl042 
12"~ '"'2'52 
12'il ""240 
12'12 1140 
12 '; ~ 7440 
12'54 ",2h4 
12"'5 40'51 
12';" " 271 
1;:>')7 "'240 

1260 <1020 
L2hl ., 244 
L2D2 "14(112 
l?fl~ <-,7 f, 6 

1204 4020 
12115 ,~ 2'55 
12~" 1140 
12/) 7 7402 
121V1 ""?40 

MAINDEC-08-D71 A-LA 
ITFST lSHG - TRY TO CLEAR lSR 
lS~G. Cll ClA CMA 17777 TO AC 

TTSl IAC5-11 TO LSR 
S~A IWAS AC CLEARED TO iERO? 
J~p FR~CG INO 

~NFXT1. TTeL IRESET LSR TO lFRO 
TTPL IREAD CONTENTS OF LSR 
GCA ~ STORAC ISTORE READ RESULTS 
JMS ~ S~l ISCOPE REPEAT? (SRi SET) 
JMP . +2 
JMP lSRG 
TAU t STORAC 
<"'~A 

JMP ~RLSRG 

INO 
IYES 

InOES AC EQUAL lERO? 
INa 

~NFXT2. JMS r SR2 IVERIFY RFPEAT? (SR2 SET) 
JMP LSRH 
JMP LSRG 

lAC f\'!) T RESET RY TTSL 
FRACG. JMS l SRVl 

JMP r;NF)(ll 
FRAC4. HLT 

JMP 1 AlSRA 

!T[ST LSf.lG FAILUJ 
ERl.SRG. JMS l SRVl 

JMP r,N" Xl2 
TA[l ;. QORAC 

ERLSR7. HLT 
JMP LSRG 

INO 
lYES 

INa 

IREP[AT TEST 

INa 

IREPEAT 
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LSRA 

II aT 6411 
TEST LSRG 

IHALT ON ERROR? ( C; t-n~ SET) 

IHALT ON ERROR? (SR0 SET) 

DIn NOT CLEAR LSR 



L;'> J 1 ~ 411 
l?12 730;;', 
127~ 1~?"i 

1.;'>/4 t- 4 1 ;; 

l.275 7440 
l? J f, h 31 :3 
l? 17 "414 
13.'V' ,~ 14 Vi 
I ,~,,: 1 c, ~4 2 
~3/2 c, 3 yl 4 
l 3,' ~ "'271 
L ~ /, 4 1140 
i3,,5 ·326 
13 (,6 744(11 
U/7 "31 7 
.l ~ 1 V1 t:(I151 
L ~ 11 "327 
1 ~n 2 '">271 

1313 4020 
I. :314 c, 277 
1~15 74 VI? 
d 1 f, "7f-.fJ 

L317 t102V1 
L5')V1 "31Vl 
L ,~? 1 71lA V1 

un 1 14 V1 

L ~?3 74 (' 2 
L.3 24 '" 2 71 

1.3?"5 (' 125 
L~?6 7 6"',~ 

MAINDEC-08-D71 A-LA 

I T r S T L S W "j - SF T L S R 0. ? 4 A ~, [) 6 Ton N F 

LSWH. 
CLA i.U 
T A 11 i. 1 2 S 
TTC:L 
':->tA 

JMP F~ACH 

TTr.L 

HNFXTl. TTRL 
liCA -I STDRAC 
.JMS 7- S~l 

J Mf-' • +? 

JMP ISR-; 
TAn I ST(lRAC 
T A 1'1 ~I 1 ? ') 

".t.A 
JMP ~RI ::>RH 

HNFXT2. JMS l SR? 
JMP LSh'I 
JMP LSh'>-j 

lAC NDT RESET HY TTSL 
FRACH. .JMS l SR0 

IRESET LINF: SELFCTION RFG 

IAC">-11 TO LSP 
Inll) TTSL RESFT Ar7 

INO 
IREAO LSR TO AC 

ISTURE ~FAn RESULTS 
ISCOPF REPEAT? (SRi SET) 

I~; () 
IYEe; 

InOFS Ar EQUAL 01?5? 
ISKIP IF FQUAL 
11\10 

INO 
IYES 

IVERIFY REPEAT? (SR2 StT) 

I HAL TON E k R (J R 7 (S R I~ C; E T ) 
JMP HN,xTl INIJ 

FRAC,). HLT IYES 
JMP J ALSRA IRE~EAT TEST LSRA 

ITrST LSPH FAIl.Er) 
ERLSRH. JM~ t. SR0 IHALT ON ERRUR? (SRVl SET) 

JMP H~F~T2 INO 
rLL 
TAr} l- STORAC 

FRLSR8. HLT 
J M P L, S f.i-; 

lAC AND LSR SHOULn E~UAL 125 
IREPEAT TEST LSRH 

1,125. 
Ml?':J. 
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un 1'411 
13.~ ~ 73V1V1 
13 ~1 13A3 
13:~ 2 1'412 
13,~3 7440 
1354 "3')1 
l3 ,~5 1'414 
13,56 :'1140 
l.3,~7 A042 
1340 '-,342 
U41 ',327 
1342 1140 
1343 13A4 
L344 744Vl 
1345 '-355 
1340 40">1 
1347 "7A5 
13';0 "'3~7 

L351 41r:l?Vl 
13'12 "")3~5 

1353 7402 
l:~'" 4 ""766 

L3')5 402Vl 
13"'0 '"'346 
13"'7 71 01 '1 
13fi0 1140 
13/)1 74V12 
1362 "'3?7 

1363 I, 0') 2 
1364 77?6 
L305 1400 

13f:J6 10V1Vl 

MAINDEC-08-D71 A-LA 
ITFST lSRI - srT lSR1, 3 AND 5 TO ONE 

l Sk I , 
CLA CLL 
TAn r9l')? 
TTSL 
c t. /I 

J'1p ERACI 
INl--xT1. TTh'L 

riCA :;z STORAC 
JMS f Ski 
Jr~p • +? 
J,"IP L. SR I 
1 An 1c STORAC 
TAil M[7I"i2 
<",i: A 
JMP ~RLSRI 

/RESET LSR 

IAC5-11 TO LSR 
1010 TTSL RESET AC? 

/r-JO 
IREAD LSH TO AC 

ISTORE TEST RESULT 

INO 
lYES 

ISCOPE REPEAT? (SRi SET) 

lOGES AC EQUAL 052? 

INO 
INEXT2. JMS f SR2 IVrRIFY REPEAT? (SH2 S[T) 

J tvlP J AlSRJ INO, ENTER NEXT TEST 
JMP LSRI IYES, RFPEAT T[ST LSRI 

lAC ~J1T RESET RY TTSL 
ERACl, JMS 2 SRVl IHALT ON ERROR? (Sk0 SET) 

JMP INFXTl INO 
FRAC6. HLT 

JMP J ALSRA IREPEAT TEST LSRA 

ITFST LSRI FAILED 
Ef-iLSFlI, JMS 2 SRVl lfiALT ON ERROR'? (SRV'I SET) 

JMP INFXT2 INO 
ClL 
TAD f STORAC 

ERLSR9. HLT lAC AND LSR SHOULD EQUAL Vl52 
JMP LSRI IREPEAT TEST LSRI 

CI1'"'2. VlIil"i2 
''10''';;>. -vlCII'52 
ALSRJ. LSRJ 

ALSRA. LSRTST 
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14' ~ -/3'1"1 
L 4 ,. 1 "2,~ 7 
14 2 1?~7 

l4~~ I 41 7 
14,) 4 ~; 1 4 VI 
14/'5 <1042 

14 '6 " 2 1 ~1 
14 / 7 r, 2[' 2 

L 41 (II 1 ?:~ 7 
L 411 "IV) 41 
l4 L 2 1 14 Vi 

L413 'i 4 4 0 
1414 "2? ':l 
141'5 ')?~7 

L 4 LA 1 ?,~ 7 
l417 1 2 4 ~1 
14)(11 764"" 
L4 ,; 1 h 21',2 
L4!2 I1VJh,1 
1,4') ~ '-2 41 
.L4/4 "?1i'0 

i4c? t1Vl?V1 
14;" '-?1"i 
140 71:/,(,1 
I 4 ,S V1 12~7 
, 4,Q 74 Vi;::> 

I 4 \? 72'11;) 
L 4 \:) 114V\ 

L 4 ~ 4 -; 4 (~2 
1 4 \ '5 72"'/1 
L 4 \ 6 "?'~ ? 

1.4 n ( VI r~ l/1 

L 4 'I v1 76 V ~1 

MAINDEC-08-D71 A-LA 

ITFST LSPJ - CLEAR. LOA,O AND RF An LSR (I ()T 6417) 

L 51.' J. CLI, CLA 
I,' C A I' eN T 
T A rl 1 ~ (; ~J T 
641 7 
rlC A I C:TnRAC 
JMS 1- C:R1 
J ,"I? + " . ' 

.IMP LSf-J+2 
T A rl L I '(~ 1\ T 
C I A 

TAil ; C;TuRAC 
<-.,ih 

J ,'1 f-' t~ISRJ 

jf';FXTl. IS;.' LII~CNT 

TAl' L I 'eN T 
TAr) '~ 2 fI, 'I' 
:-,1 A CL6 
J'1P L,Sf-<J+2 
JMS -I (~? 

Y1P I, Sf-." 
Y"1P 1_ C; f.< J 

IT t S T LSh'j FAILED 
FRLSh'j, jMS r. SR0 

J'~P JC\I~ dl 
r: l L 
T A I) I, I H:\JT 

FL~ci1'~, HLT 
('LA 
T A (I :;. <-.,TClRAC 
hLT 
(' L ~ 
y"" LC;f.'J+2 

LI~,c~n, VI 
M2V;1, -0200 

IR[SET LINE COUNT 

ICLFAR, LOAn ANO READ LSR 
ISTORE RFAn RESULT 

ISCOPF REPEAT? (SRl SET) 
INO 
IREPEAT WITH SAr-I[ LINE NIJMI-'FR 

lAC EOUALS MINUS LINCNT 
IWA5 CORRECT LINE COUNT ~EAn? 

INO 
IYES, INCREMENT LINE COUNT 

IHAS LINE COUNT OF 177 8FF~ TFSTEn? 

INO 
/YES; VERIFY REPEAT? 

INO, FNTER NEXT TFST 

IHALT ON ERROR? (SR~ SET) 
/ r~ 0 

/HALT WITH CORRECT LINE COUNT IN 4C 

IHALT WITH INCORRFCT TEST RFSULT IN AC 
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1441 73('H1 
1442 :',237 
1443 f- 411 
1444 f- 4 (', 1 
1445 4042 
1446 "250 
L447 ')271 
14')0 ?237 
14'51 1237 
14')2 '" 313 
14'53 3237 
14':i4 1'414 
14')5 3140 
14')6 1237 
L4':>7 7041 
14h0 1140 
14'11 7440 
14b2 .; 274 

MAINDEC-08-D71 A-LA 
ITfST LSRK - I~CREMENT LSR FROM ~0~ TO 177 

LS~K. 

jiC A 
TH~L 

ADfJ1 • 
J'1S 
JMP 
JMP 
1 S ;z 
TAn 
II i~ n 
iJ C II 
TTRL 
DCI> 
TAn 
C I A 
TAD 
~. t. A 
.JMP 

CLL CLA 
L I ~ICNT 

TTINCR 
f S i~ 1 
.+? 
AGAIN 
LINCNT 
L I t\!CNT 
Cl77K 
LINCNT 

I: STORAC 
L I ~!CN T 

t STORAC 

~RLSRK 

ICLEAR LINE COUNT 
ICLFAR LSR TO tERO 

INO 

IINCRFMENT LSR RY ONE 
ISCOPF REPEAT? (SRi SET) 

Ins 

IREAO LSR TO AC 
1ST ORE AC 

lAC CONTAINS - LINE COUNT 

1010 LSR INCREMENT CORRECTLY? 
INa 
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1.41)3 
141)4 
14"5 
14"'0 
14 I, 7 
141~ 

14 71 
L471' 
L 4 13 

14 14 
14 I') 

1476 
1417 

I '::> 'VI 

l'5 1 
l '). 2 
,')'3 
1. '::> !,4 
L 5.' 5 
[,)Ih 

157 
I 51 V1 
i '::>11 

I" l? 

,':>1:3 
"')14 
''::>1'::> 

12n 
744VJ 
~?44 

1·0'" 1 
'.512 
'?': 1 

12:'07 
I 41,) 
'-2 4 4 

QPvl 
~?h3 

71 c~ VI 

1237 
74(/,2 

72("{1 
1 1 4 ~1 
74P~ 

72 v' (7! 

1 2:~ 7 
1 31 4 
, 3 J :3 
,'2:,\ 7 
'- ? 71 

I, 71 "i 

I 177 
7777 
1 6 '/ ',1 

MAINDEC-08-D71 A- LA 

KI'HXT. TAD LINCNT 
~U, 

Y1P ~ n ill 
JiVlC, I SR2 
JMF I~ XL S k 

J'1P I. Sf.< K 

ISET UP <:;C:CJP[ KEPEAT 
A G /:. I ~ .• T A 11 LINCNT 

h 41 ,~ 

JI'1 P t n i' 1 

IYES 
IOOF S L I NF r:01JNT EQUAL 0V1V1 
INO 

lYES; VEI-<IFY RFfJt AT? (Sk2 SFT) 
INO 

IYES, kFPFAT LSHK 

ICUAR I SR AND LO.An WITH r:URRENT 
I L I ~ E crl lJ N T 

IL ~, -< I) J n \1 () T I ;,' eRE ME f\I T COR R E r: T L Y 
FRLS~K. JMS t SR0 

,I M fl r ~ IC X T 
r~ L L 
I All Ui (:~q 

FLC,K11. HLT 

CL~ 

T Arl .. '-. rr 1 ~ A C 
'-'LT 
(. L t, 
TAll I. I 'f;NT 
T Ai' v'l 
Ll ,\1/1 r' 1 '1 7 K 

rlC~ L I'CNT 
,)~ P b G t. [ f\I 

r: 1/ ] k • 

r~11 , 

AT',61-o1. 

JMP I ATS6Hl 

0177 
- il !HH 
TS6R1A 

IHALT ON FRROR? (Sk~ SFT) 
l;iO 

IHAl T wITH CORRFCT LINE C()UNT 1;,1 AC 

IHALT wIT~ INCORRECT LINE COUNT 
liN Ar 

ISUhTRArT 1 FRUM LINE COUNT 

IRETEST SAME LINE COUNT 

I E '\1 T FRo 8 1 I t\J S T R U C T I [J N TE S T S 
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i6, ~, 72r";;l 
1fl~1 1-;>:'>7 
16.;2 :' 2l'17 
16,1:', 1 24 vi 
Ud4 ~~ 211!'1 
16 v' '5 71?1!'I 
16'1'6 r 4 ~l Vl 
16v~ 7 < 21 '? 
161~ "'2?~ 

Lbll '"?';7 

1612 "(/142 
lti13 •. 21 '5 
1.614 '"?il\1 
.1.615 74:'iVl 
Hi Ii '",2(>111 
1.617 "2:~3 
16<'Vl 40<'1 
161'1 °'241 
L6?? ".?l'Irt! 

Lbn 40:;>0 
L6?4 "'212 
~ b;.J '5 74v1? 
i.b?6 ... 2~H1 

i6,)7 Il(i1? ~1 
16,~'" '-212 
16,~1 740;:> 
16 .~2 "2(.o11!'1 

t 6,~ 3 11(.1(>11 

16,S4 ':>:;>';0 
16,~5 74!i'2 
16.~ Ii >'-,2J.11Y1 

16 n .... 212 
164(~ "2?3 

MAINOEC-08-071 A-LA 
PAUSF 

16~;~ OCS EXPAI\JIlED STATIC TFST 
16ti1 INST~UCTlf]N TtST 

TAPE 3 

* 16iill'1 
ITS6R1A - 681 NO ACTIVITY TEST (lOT 640i,IJ) 
TSt-61A. CLA 

TAO (1tUMPl 
nCA H)AC+l 
TAn F R J "i P 1 
1.1 C A ~'O " C + 2 
eLL CfI1L 

NLlAe. 
J'1P 
J'1P 
JI-1P 

641110 
~i i) S TAT 
SKIPER 
TT J.P 

~IOSTAT. JMS t: SRl 
JMP . +2 
,JMP TSAolA 
UL 
J''1P • +? 
,)'1P T TOE R 
JMS t C;r-<? 
JMP TSA'ilB 
..)MP T'>rM1A 

I It, STtitiCT ION FOLLOW I NG 
SKIPrH. JMS t: SR0 

.JMP ~:OST A T 
FRTTfJl, HL T 

JMP TS6t'llA 

IPRESET JMP INSTRUCTIONS 
11 TLl LINK 

IADnRESS 681 BUT DEFINE NO ACTION 
ITHIS I~STRUCTION SHOULO RE EXECUTEO 
IDON'T FXECUH 

1f10N'T EXEcUTE 

INO 
IYES 
IWAS THE LINK RESET? 
INU 

IYES 

ISCOPE REPEAT? (SR1 SFT) 

IVERIFY REPEAT? (SR2 SET) 
INU. ENTER NEXT TEST 

IYES, REPEAT TS6A1A 

IHALT ON ERROR? (SR0 SET) 
INO 

IHALT 1 - INCORRECT 681 SKIP ENABLE 
IREf'EAT TEST 

IThO It,ISHIliCTIONS 
TTIEP, JMS t: 

,) "1 P \1 0 S TAT 

FOLLOwiNG 64e0 wERE NOT EXECUTED 
SRIlI IHAL T ON ERROR? (SRVl SE T) 

FRTTn? HLT 
.JMP TSAblA 

ILINK ~IT ~AS RESET 

INO 
14ALT 2 - lOT 640~ INTERPRETEO AS lOT 6402 

IREPEAT TEST 

TTClEP, JMS 2 SR0 IHAL T ON ERROR? (SRVl SET) 
JMP SKTPFR-3 INO 

ERTT n3. HL T IHAL T 3 - lOT 6400 INT[RPRETE.o AS lOT 6404 
.JMP TShe1A IREPEAT TEST 

(lK.J"1P1.. 
Fk,JI~Pl. 

JMP NOSTAT 
JMP SKIPER 
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L h ,j 1 13211 
LA'; 2 ' 4,' 4 

~h43 :z 14 v1 
, h ,i 4 11;14(> 

:h"5 ".? 4 7 
:h 4 A ,.? 4 1 

j f, " 7 7 4 :~ Vl 
i 6';~ h?AVl 
Lb")l 1 1 4 ;1 

L 6" 2 75v't1 
L 6 ') ,~ <- 2 OJ ') 

L f, ') 4 "'2f,,) 

; A 'J 5 <'1 e'5 1 
,c-,A "272 
LA")7 "241 

l6 h Vl ~'~?l~ 

iA"l '-2"'>'" 
l 6" 2 1 1 4 '" 
L 6 f) ~ 7 4 i~ 2 
1A"4 '-1241 

LAfl,) 
L6i)(, 

1A"7 
c61r:1 
LAll 

!A/2 
c6n 
~f,14 

16/5 
1. 6 7A 
l6/7 
1,7,1 V1 
17'1 
L 7 'e 2 
17n 
1704 
17.15 
L 7,' 6 
17,) 7 
L71Ql 

1.711 

40?Vl 
.' 2')"i 
114(11 
7402 
"241 

73? (~ 
1 ,~2 '5 
h 411\4 

~140 

404? 
"3V'1 
h?7? 
74:;Vl 
"'3:12 
1140 
1326 
7440 
h 3 J 7 
4051 
"'327 
""272 

MAINDEC-08-D71 A-LA 
IT')A"l" - TT(I 1[ST, ( 6404 ), PH' T 1 - C '-I E r: K U fd) T H t I I f\1 C 
TS,,>j1'-l, CLA elL CMl IVl TO AC, 1 TO LINK 

T T (1 

I, ell , c; r (: R A C 
i '1 C, I C, " 1 
",~ p • +::-J 

J'~ " TSHilH 
:-, ~ L 
JMP U~() I ? 
T Afl f STIlRAC 
c; ''1 ,., 
,)MP .+2 
J'1P "'C("SFT 

pT1~XT, JMS t SR2 
JMP TSf1b:t C 
JMP TSh>i1R 

I C 0 ~, T F 1\1 T S 0 F LIN E S f L F C T ION R F GIS T E I~ 
ISHOULn NOT nFFErT THIS TFST 
ISTLIRE IIC 

INO 
IYES 

ISCOPF R~PEAT? (SRi SET) 

IWAS LINK RFSFT TO ~ERO? 
I ~I 0 

IYES; NUW EXAMINE AC.r1 
I SKI P I F A C I~ (1) 

ILINK 8IT WAS SHIFTED 

/TEST OK; VERIFY Rt:PEtlf? (Sf~, 
INO, FNTER TEST PART 2 
IREPEAT PART 1 

ILINr qIT WAS NOT RESET. 
L ~i r, T ;. , J M S '2 S R Vl 

jMf' PT1 ~XT 
T Arl i STORAe 

E R T T II 4 , H L T 
,)"1" TSA81H 

IAC0 WAS SFT Tn ONE. 
AC0SFT, JMS '2 SRVl 

J M P P T 1 !\i X T 
TAn f: ')TORAC 

!"P1Tfl,), HlT 
,,11 P T S A H 1 R 

IHALT ON FRRnR? (SR~ ')ET) 
INO 

IHALT ANn DISPLAY CONTENTS OF 
lAC FOLLOWING TTO 

IREPEAT TTO TEST, PART 1 
EXECUTION 

IHALT ON ERROR? (SR~ SET) 
INO 

IHALT ANn DISPLAY CONTENTS OF AC 
IFOLLOWING TTO EXECUTION 

IREPEAT TTO TEST, PART 1 

ITS6M1C - TTO TEST, PART 2 - CHECK LINC ROT. DISA8LE AND RAR 
T5681C, CLA eLL CML Ii TO LINK 

TAn r 4 (7' 1 
lTO 
I) CAt- C; TOR A C 
JI'1S ~ Sk1 
J'1P .+/ 

.)MP TSA>;jC 
c, t L 
.IMP LROTFR 
TALI t sr(1RAC 
T A II M 2V! -H~ 
SiA 
J!'1P C;HFlER 

PT?NXT, JMS 
.)MP TSAH1D 
JMP TSf,M1C 

t: SR2 

11 TO AC0 AND AC11 
10 TO LINK ANn RAR 

ISTORE AC 

lYES 

INO 
IYES 

ISCOPE REPEAT? (SRi SET) 

lIS LINK RESET? 
INO 

IWAS AC EUUAL Tn 2000 AFTER 
IEXECUTION OF TTO? 
INO 

IVERIFY REPEAT? (SR2 SET) 
INO, ENTER TEST PART ~ 

IYES, RFPEAT PART 2 
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1712 
171 7> 
1714 
1715 
1716 

.. 717 
1 Pel 
1n1 
1n2 
17)7> 
L7)4 

1 n,,> 
LnA 

17,0 
J 7Hl 
17H 
ln2 
1 7,~ 3 
L 7,~ 4 
1 7,~ '5 
1 7,~ 0 
1757 
1740 
1741 
1742 
L743 
1744 
17 '\'5 
1740 

1747 
17'>0 
17'S1 
17')2 
17'S3 

17')4 
L7'>5 
17">0 
17')7 
17;,0 
17A1 

1702 
171'>3 
L7A4 

4Vl2Vl 
"307 
1140 
7402 
"'272 

402~ 

"307 
7H'I(il 
1 14 ~ 
7402 
"27? 

40V11 
f000 

73V1~ 

1362 
H04 
"14~ 
4042 
"'336 
"327 
-/ 4:~ '" 
"347 
1140 
1 363 
7440 
"'3">4 
40">1 
<,7114 
"'3?7 

4020 
"'344 
1140 
74V'12 
'i 3? 7 

401'0 
"344 
71 VI Vl 
114Vl 

7 4~'I? 
"3?7 

"2'52 
"2"i3 
;;>0PVl 

MAINDEC-08-D71 A-LA 
ILl N K !, n TATE N I) T lJ I S A B LED 
l.R(lHR. JMS l SR0 IHALT ON ERROR? (Sk'" S[T) 

.JMP PT?NXT INO 
T ACI t: S TORAC 

ERTT06. HL T 
JMP TS6d1C 

IHALT AND DISPLAY AC TEST RESULTS 
IREPEAT PART? 

IIHR NIlT EXF:CUTED CORR[CTLY 
SHVTFi:(. JMS r: SR0 IHALT ON FRROR? (Sk0 SET) 

JMP PT?,-JXT INO 
rLl 
TAD l' STORAC 

FRTT07. 
Y-1P TSAdtC 

HLT IHALT AND DISPLAY AC TEST RESULTS 
IREPEAT PART 2 

C4v' o1 1. 4'101 
'"2Vllv. - 2'~ 0 0 

ITS6R1 - TTO TFST. PART 3 
TSAB1D. CLA CLL 

fALl r5?'?2 
TTO lTEST RAR EXECUTION 
I'CA J <;fnRAC 1ST ORE AC 

INa 
lYES 

ISCOPE REPEAT? (SR1 SET) JMS ;. <;fi1 

,j'1P . +') 

J'1P TSAdjD 
<.;H liS LINK STILL RESET? 
JMP FRri'1L 
TAn 'I SfORAC 
TAn M2'525 
SlA 
JMP F' RS'-tF T 

ILJNK IS OK 

INO 

ILINK WAS COMPLIMENTED 

IWAS AC SHIFTED CORRECTLY 

PT~NXT. J'1S '2 SR2 IVERIFY REPEAT? (SR2 SET) 
JMP I ATTITS 
,.IMP TSf.,'llD 

INa. ENTFR NFXT TEST 
IYES, RFPEAT PART 3 

ILTNr lilT WAS SET TO ONE. 
ERr;ML. JMS l SR0 IHAL T ON ERROR? (SRI-l SET) 

JMP PT"NXT INa 
[PTTne. TAn '2 STORAC ICHECK FOR INCORRECT CM 

HLT 
JMP TC;Adln 

IR~R WftS NOT EXECUTED CORRECTLY. 
FR~HrT. JMS '2 SR0 

JMP PT,,~XT INO 
I~ L L 
T Arl t- qORAC 

ERTTil9. HLT 
JMP TSAb1D 

r.5?5~1 • 
~2'52"'. 

II TT I Te.;. 

52"'2 
-2'>25 
TSA81E 
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,-' 0" Vl 734(.11 
~V' '1 r41? 
.' Vi '2 1 2~? 

)IIH~ :~ 2 v, 7 
~CII 4 ' 2~~ 
)C/I 5 .<,21 ;1 

.'CII 'A ~ 40? 
,.' Vl ," 7 <, 21 f, 

)~, 1 Vl "222 

,.''''il "'213 

,'ill 1 2 "2?f, 

.' Vi 1 ~ 4(1142 
r~0"1 4 ", 2~~4 
';(1115 -'2"'2 

~(illf, 4\'l?Vl 
1017 ,- 215 
t:'~ ? Vl 740::? 
!.lI1?l "2Vi? 

-'01,)2 <1 [,1::? 0 
,.Iv ?~ "'213 
-'(,/.,)4 7 4 ~1? 
) W)., ')2(1'2 

" V' ,.. f, d!2J:?V'I 
,-'vi? 7 "21 ~ 
.' il',~ [,1 74<"2 
r'v1 ,q "2r~? 

r' VI ,S 2 "216 
.Iv, ,S~ k2::?2 

MAINDEC-08-D71 A-LA 

I 6 Ii 1. P,j S T rlLJ C TIn N H ST. (C 0 N TIN U En) 

/T~681F - TTl TEST. PART 1 - CHECK lOT 64[,1~ EXFCUTION FORMAT 
TSf,~1E. Cll ClA CMA 

TfSl 
TAD <.; W J :'1 p 1. 

IPRFSFT lINE SELECTION REG. Tn 177 
IANfl CLEAR AC 

11 CAT T Y PH 1 
1,An CWJ f1Pl 
IICA TTYIN+2 IPRESET FRROR JUMP INSTRUCTIONS 

TTYI~i. TTl 
.J~P FRJr.IP2 
JMP FRJMP:~ 

JMP OK JI~P2 

I 61:i 1 en R 1,\ E r T L Y SKI P P E 0 
(IKJI1P2. JMS ~ SRi 

JMP TSfdiF 

InON'T EXECUTE NEXT TWO wOHn~ 

ILINE STATUS WORD (LSW) 
ICHARACTER ASSEM8LY WORD (CAW) 

LSw AND CAW 
ISCOPF REPEAT? (SRi SFT) 

INO. ENTER NEXT TEST 
JMP T<;(,111F+2 lYES 

ILSI'I wAS IN TERPRETF:!) AS AN INSTRUCTION 
FR,JMP2. JM<; 1- SRCII IHALT ON ERROR? (SH~ SET) 

JMP OKJMP2 
EkTTI1. HLT IHALT 1 - CHECK GENERATION OF S CYCLE 

,JMP TSAIi1E+2 

IC II W WAS I NTERPRFTEIJ AS AN INSTRUCTION 
FR.JMP,3. JMS t SR0 IHAlT ON ERROR? 

JMP rJKJ"'IP2 INO 
PHTI2. HLT IHALT 2 - CHECK S CYCLE 'SKIP BIJS IN' PJA.:lL~ 

JMP TSA81E+2 

I 6f< 1 S'<IPPFD TI~ICE 
HU'1P4. ,JM<) 't SRV'I IHALT ON FRROP? 

,JMP OK ,JI~P? INO 
E k TTl ,~ • HLT IHAL T ,3 - DOUBlF SK I P OCCUHREI) 

Y-1P TSA':i1E+2 

SW,JMP1. JMP FRJMP2 
r~J'1p1.. JMP FRJMP3 
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2034 
21;L~5 

~1/L~6 

20-57 
~040 

~041 

~042 

~Vl43 

d144 
-:>045 
~046 

2047 
20':>0 
20'51 
) !il "52 
20'53 
2054 
)0':>5 
')0"6 
20'57 
206Vl 
2061 

cI{J62 
2063 
2064 
2065 
')066 
2Vl67 
)070 

~071 
')[.172 
"'073 
2074 

2075 
C 07 6 
2'1!J7 
21 ;~0 
21.;11 

73Vl0 
1331 
j242 
1331 
~243 

A4Vl2 
?000 
2000 

4042 
1)247 
"'234 
1242 
1337 
7440 
"'262 
1243 
1336 
7440 
')323 
4051 
"'735 
"'234 

4020 
1)257 
1242 
C'331 
7640 
'0271 
")275 

1242 
71Vl0 
74(712 
"234 

1242 
C'332 
1333 
7640 
"'3Vl6 

MAINDEC-08-D71 A-LA 
ITS681F - TTl TEST, PART 2 - CHECK S CYCLE OPERATIONS 
TS681F, CLl 

TAD SW2000 
DCA TTYIN2+1 
TAO SW2000 
DCA TTYIN2+2 

TTYIN2, 
20(710 
?0Vl0 

JMS t- SRi 
JMP .+2 

TTl 

JMP TS681F 
UD TTYIN2+1 
TAD "'11000 
StA 
JMP LSWERR 
TAD TTY I N2+2 
TAD MN201210 
SU 
JMP CAWERR 

NXTTY, JMS 
JMP I AT681G 
JMP TSfl81F 

CLA 

IPRESET LSW AND CAW 

ILSW 
ICAW 

ISCOPE REPEAT? (SRi SET) 
INO 
IYES 

ILSW SHOULD CONTAIN 1000 

ICAW SHOULD CONTAIN 2000 

r SR2 IVERIFY REPEAT? (SR2 SET) 
INO, ENTER NEXT TEST 

IYES 

IDETER"'1I~E LSW ERROR TYPE 
lSWERR, JMS r SR0 IHALT ON ERROR? (SR0 SET) 

JMP NXTTY INO 
TAO TTYIN2+1 IWAS M8 SHIFTED? 
AND SW2000 
SlA CLA ISKIP IF M8 WAS SHIFTED 
JMP .+2 
JMP . +'5 

IERROR HALT 1 - M8 WAS NOT SHIFTED CORRECTLY 
TAn TTYIN2+1 IDISPLAY LSW IN AC 
ell 

ERTTI4, HLT IHALT 1- CHECK 'SHIFT MR' 
JMP TS681F 

IVERIFY CORRECT MB0 (0) SHIFT ENABLED 
TAD TTYIN2+1 IWAS M80 INCORRECTLY SET TO 1? 
ANn SWl)0'1!0 
TAD M5(i'1vH'I 

SrA ClA ISKIP IF M80 (1) AND THE M8 REG. 
JMP .+'0 ISHIFT WAS EXECUTED 
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MAINDEC-08-D71 A-LA 
IEf,'R(1R HALT 2 

) 1 ',2 1242 TAIl TTYIN2+1 IDISPLAY LSw IN AC 
/1 ,~ 71 CI V ~L L 
" 1 '4 /4 v,? IC k T T I 5, HLT IHALT 2 - MR~ INCORRECTLY SFT Tn 1 
-' 1 .') , 234 ,.1 "1 P TSA81F 

IV F :~ I FY THAT C ()U N T MP WAS NOT ENABLED 
"'1 '6 1242 TM) TTYlt\12+1 IWAS COUNT MR INCORRECTLY ENA8LED? 
/1 7 I 334 i 'J fl SW(~\II07 

,) 11 0 7640 ':iiA CLA IDON'T SKIP IF COUNT WAS ENABLED 
)111 "313 J~p .+2 
~li? "317 JMP .+'5 ILS~ ERROR UNIDENTIFIED 

IEYROR f-JALT 3 
~ 113 1242 T Af'l TTYI[\12+1 IDISPLAY LSW IN AC 
-' 1 'I 4 7HH1 CLL 
-'11 ') 7402 FRTTI6, HLT IHAlT 3 - 'COUNT MR' INr;ORRECTlY ENAIiLE 
,) 1 1 A "234 J:-1P TSAiJ1F 

IE><;'.I()R H.AL T 4 
,) 117 1 242 Th,n TTY I ~J 2 + 1 IDISPLAY LSW IN 6C 
! 1o"~ 710Vl (~L L 
';1 ) 1 7402 ERllI7. HLT IHALT 4 - COMBINATION OF ERR0RS 4,5 5 6 
/J ,) '2 "'234 ,j M P TS n blF 

IEkQOR f-JALT 5 - CAW ~AS MODIFIFD 
,'id 11 VI? " rA~ERR, JMS 2 SR0 IHALT ON ERROR? (SRV! SET) 
!1')4 "2')7 )"1 P I.' X TT YIN 0 
,)1/5 1 ? 4:~ TAil TTYIN2+2 1f)ISPLAY CAW IN AC 
')1)6 71(H'I rLL 
,'1'; 7 74£112 ~R1TI8, HLT IHALT 5 - CHECK FOR INCORRECT C cye 
.-' 1 W (;.234 NIP TS6i:liF 

)1 ~1 ~'0 "'0 SW?v'(~~ , 20/10 
,) 1 .~ 2 L, VI (;" ,,) SW·,vHH1, 5111110 

" 1 L~ '\ '" VI '1 M') v,i1 V , -')£1100 
c: 1 )4 I, 0!~ 7 S w v' ~l '.~ 7 , 0007 
11 '5 ?2V1Vl A T f, H 1 f; , TSA81G 
/ l·~ 6 t 0 (,"'1 ~1~:>vlV\0 , -2'~0Vl 
<'1 ) 7 10(l(t1 1"'11,/' ;1 &1 , -1000 
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-:' 2 ~ (~ 73'~Vl 

'" 2 ~ 1 1?54 
22/12 :~ 210 
/2~3 1 ?5 6 
12,)4 ~ 211 
":2/5 12AVJ 
?2.':6 :'212 

c 2 17 r 4 It'? 
,.:;;> 1 V1 41103 
2211 4 Vl C1l;l 

C::?, 2 7 il10(11 
nn 404(> 
;;;>14 h 216 
1215 '- 2l~ (I) 

<';::>16 1210 
c:'2 1 7 12 "i '5 
)2"'0 7440 
<'(l?1 "'231 
;2,)2 1 211 
<'2?3 12":>7 
/2/4 744V1 
/;;>25 "'23A 

?2? f> LlVl51 
,'?)7 ">262 
! 2 ,~ VI ~ 2'H~ 

t'2 ~ j "020 
-' 2) 2 '-?2f> 
<'2.)3 1 21 VI 
'2) 4 74(11? 
,'2 ~ 5 '-, 2 (iI VI 

MAINDEC-08-D71 A-LA 

l}?? Jv' 
!T:::'6tiU-; TTl TEST, PART j - CHErK lOT 640? ~ITH LS~ = 4~~3 

TS(,ljjG, CLL CLA 
TAn L S4:1 ,13 I PRF StT LINF STATUS WORD 
i 'C A TTYlr--13+1 
T <HI ~ W 4 I~ (II 0 IPRFsn CHARACHR ASSEMBLY WORD 
fJ C t, TTY I ~13 + 2 
TAl: i\NrlP 
fiCA TTYIN3+.3 IPRESET Nap I NSHIUCT I or-. 

TTY I ~I ,3 , TTl 
4!iW.~ ILSW 
'! l;l V10 ICAW 
~<w 

J'1S t- C; k j ISCOPE REPEAT? (SR 1 SET) 
JMP ,+? INa 
.JMP TSl'tllG lYES 
TAn TTYiN3+1 
TAl) !vi 4 (~vI4 I~AS LSW UPDATEn CORREcTL Y? 
S7:A 
y.1fJ FRf-iLSW ILSW IS INCORRECT 
T 1\ r) TTY I r--13+2 
TAl) '16 (,h) V1 IwAS CAW UPIJA TEn CORRECTL Y? 
S't.A 
JMP FRPCAW ICAW IS INCORRECT 

TTY"JXT, JMS t SR2 IVr::RIFY REPU T? (SP? 
JMP TSAFi1H INa 
.J i'1 P TSA81G lYES 

IEr!ROR HALT 1 - LSw WAS NuT UPl1A TEll CORRECTL Y 
F Ii 1-1 L S w • JMS 1- SRV'! IHALT ON ERROR':' (5RVI 

.)MP TTYI~XT INa 
TAn TTYIN3+1 IOISPLAY LSW IN AC 

ERTTI9. HLT IHAL T 1 - AC SHOULD EQUAL 4004 
.)MP TSf,rjlG 
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.-' 2~ 6 4i212Vl 
/2q <--226 
.-'24 VI 1212 
~241 1261 
/2"2 7640 
/243 "'250 
(244 7H10 
~?45 1211 
1246 7402 
)247 "'200 
t'.2 ') Vl 71.Vl0 
c2')1 1 211 
<'2')2 7402 

)273 "'200 

n':J4 4003 
)2')5 -:<.774 
"'2')6 a000 
c'2 '? 7 ;;-12100 
f) 2 i-) fIl 7Vl00 
.-'2hl 1Vl00, 

MAINDEC-08-D71 A- LA 

IERROR HALT 2 - CAW WAS NOT UpnATEn CORRECTLY 
FRRCAW, JMS l SR0 IHAlT ON FRROR? (SR~ SET) 

JMP TTY~XT INO 
TAG TTYIN3+3 IWAS NOP MODIFIED? 
rAn MNnp 
SlA ClA 
JMP • +'; 

r'll 
T An TTY I f\'3+2 

ETT110, HLT 
JMP TSA81G 
rlL 
TAO TTY I N3+2 

/NOP WAS MonIFIED 

/HALT 2A - CAW & AC SHOulD = 6~00 

FTTI11, HlT /HAlT 28 - CHECK FOR INCORRECT S CYCLE 

JMP TS681G 

LS4003, 
M40104, 
CW40VlIIJ, 
M60(1)0, 
ANnp, 
MNOP, 

412103 
-401214 
4'100 
-601210 
NOP 
-7000 

/ SKIP ENABLE 
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~2(J? 7~VlI{l 

,;?o~ 13AA 
!?t)4 :> ,~65 
r:'?h5 1131 
12,6 ~< 3 A 4 
';'?"'7 1256 
c?10 13114 
!: 2/1 :'> 3 v11 
"?72 ;;3114 
!?7~ 1 ~ A 4 
"274 (, 367 
/215 :~3h4 

r:'? 16 1256 
) 2 77 :~302 

) 3,10 I 402 
';3 1 ,;1ll(/,4 
"3/2 ~000 

';33 <1042 
I. 3' 4 "~12 
t! 3'~ 5 1 3 f, 4 
,J 3 ,'I A 1371 
) 3'~ 7 V~A7 

t!~10 ~,~ /) 4 
1"311 "2/)7 

r:'312 1 3 (~1 
23U 75(ii0 
t!3 1 4 "334 
t!~l5 c ~/)7 

r:' ~ 1 (, 7041 
!~17 13/)4 
/3.20 7440 
23';1 "343 
t!3?2 1 3(ii 2 
1.323 7041 
,J3C!4 1256 
/~;;5 7440 
,J,~ 2 6 '-3')5 

/327 ?3/)5 
/~~(i\ .? f, 7 

.2~,q <1051 
"3-52 "-7Ul 
) 3,~ 3 "'?A2 

MAINDEC-08-D71 A-LA 

ITSf, h l', - TTl TEST, PART 4 - CHErt< 'COUNT MB' EXECUTION 

TSf,tllH, rLL CLA 
TAl) MS~VEN 

ijCA TTICNT 
T A !'I I- F 0 U R 
I'C'\ LSI,.JCNT 

PASTRT, TAn C~4(i\(i\0 

r flJl L. 5" r: N T 
ICA TTY[N4+1 
I S?- L SWC:IH 
TlIn LS~!CNT 

1\ :~r) MSf<CNT 
;) CAL S .; eN T 
TAn CW4;lVl0 
I' CAT T Y I ~! 4 + 2 

TTYIN4, 
4 GHI:4 
40~1l 

JMS Ie SKl 
JMP • + f-, 

TTl 

QfTEST, TA~ LSWCNT 
T An ('NT"':] 

IPRESFT TTICNT TO -7 

IPRESFT LSWCNT TO 4 

IPRE.SET L SW 
IAno ONE TO LSWCNT 

IMSKCNT EQUALS 01tl07 

IPRFSET CAW 

ILSW - r:OLJNT IS INCREMENTED ON EAr:H PASS 
ICAW - SHOULD NEVER BE MonIFIEO 

ISCOPE REPEAT? (SRl SET) 
INO 

lYES 
ISUBTRAr:T 1 FROM LSWCNT 

,\ I'J IJ '1 S K C N T 
!lCA l.Swr:~JT 

JMP PASTRT 
IWAS LSW LJPOAfEO 

TAn TTYIN4+1 

IEXFCUTF RE.PEAT 
CORREr:TL Y? 

:,MA 
JMP FRLSW0 
" r~ fl M5KCt\IT 
CiA 
TAn LC;WCNT 
StA 
J I1P FRRCNT 
IAn TTYI~14+2 

r [ A 

TAl) CW4~V10 

':--.t.A 
JMP 1'10nCAW 

ITFST FOR SEVENTH PASS 
CHkP~S, ISf TTICNT 

-IMP PASTRT 

.JMS .;. c;".;::> 
J'1 P I ".T6811 
J'1P T5081H 

IOOES LSWItl CONTAIN 1? 
INO; ERROR 1 
IYES: CONTINUE TEST 

IWAS LS~ COUNT INCREMFNTED CORRECTLY? 

INO: ERROR 2 
IYES; TEST CAW 

InOFS CAW EQUAL 4000? 

INO 

INOT SEVENTH PASS 

IVERIFY REPFAT? (SR2 SET) 

lYES, REPEAT TEST 
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<~ \4 £J 0?v1 

':~ '5 "3?7 
:3·\f, 71 r" v' 
<~S7 1 3 ~A 1 
'3-1,1 74V2 
.J,~,~ 1 12(A0 
,,:~ '12 "3"0:; 

",3<~ Ii ftI? ~1 
:~. 4 <'3?7 
'j ~., 71 vi Ii' 

'<S4A 13A4 
.: 5 't 7 7402 
,1~"(" 720111 
,~ ,~'J 1 1 3V 1 
·3J2 74V2 
',~') 3 '7? r~ VI 
,,~.j 4 ... ·31;'5 

.' 3') '5 <:020 
'3') 6 <,3;;7 
<~"'7 71'~~ 

-~ \~ r~ (lj 13,"? 
.J ,~ ~'1 74!A2 

"'~',)? 7 21~(II 
",~.., .~ h 3(~5 

"3','4 ' vl0ft1 

" ,~ "5 , V1 1I1~' 
-:,~ k 6 7771 
-'3 '7 1-k:')07 
~,~ '0 ~'4 fA 1<1 

-!:~ 11 7777 

MAINDEC-08-D71 A-LA 

IlH~nR 1 - LSw~ WAS rLEAREn TU fFHn 
F f~ I :; W ,1 , J ;"1 S 1- S R (1\ IHAL T ON ~ RROR? (Sf.i1i1 '-it T I 

,) M P r; f1 K j..l h S INO 
1 LL 
T<\II TTYIN4+1 IDISPLAY LSW IN AC 

FT1I12, HLT IHALT 1 - CHFrK FOR INCORRECT S CYCLE Mk SHirT 

I:L A 
JMP I-iEHST 

IERRnR ~ - LSw COUNT IS INrORR[CT 
FRl-iCNT, JMS ~ SR0 IHALT ON FRROR? 

J~P r~~~AS INO 
('Ll 
r<\IJ LS~,C~JT 

FlTI13, HLT 
CLA 
1 All TTY I N4+l 
hLT 
CLiI 
J"1P RETEST 

IEhR[)'l 3 - CAW 
~IOI!C A.,.j, JMS 

JMP CHKPAS 
eLL 
TAn lTYI1\14+2 

"TTI14, HLT 
CU. 
JMP f~ E T [<; T 

LSVlCNT, Ii'! 
TT I Cr~T, V1 

IS 
2 

t<S"- VE'- ,\J. -111007 
reS" C"JT, eHMi7 
AT h 11 j I , TSfl81I 
r:NTM1, -;"'11"'1 

InIsPLAY EXPECTED LSW COUNT 
IHALT 2A - CHECK S CYCLE 'COUNT M~ FNAHLE,' 

IDIsPLAY ACTUAL LSW COUNT 
IHAL T 2g 

INCORRECT 
SR0 IHALT ON ERROR? 

INO 

IDISPLAY C.AW IN AC 
IHALT 3 - CHECK FOR INCORRECT C CYCLE GENERATIO 
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,;4,'(i1 73V10 
!4,Q 12'15 
?4i~ 2 ~?5? 
,14 i,: 3 ~2,)3 

~4,q :~ 211 
24"',5 1 254 
?4·,6 :',? tvl 

"4; 7 1-41112 
241(11 4003 
'" 41 1 ( 1ilV10 

.!412 4Vl42 
2413 ~216 

";414 12'13 
241'5 ' 2 (;14 

,)416 712&1 
2417 12"3 
"'4')0 ! 01 '" 
,)4,)1 72"-' 

24)2 12"3 
,~4 23 712141 
')4?4 1 211 
)4;>5 7640 
,)4;.'6 "'234 

,)4,)7 ::-2'3::> 
~ 4 ,S 0 " 2 (/15 

-:4 ,S 1 ':0'51 
,-'4:S 2 r_'2"6 
! 4S 3 ' 2V1V1 

MAINDEC-08-D71 A-LA 

ITSf,~11 - MB HFGISTER SHIFT TEST, PART 1 

TShdlI, ClA rll IFILL M~ WITH ONtS 
T A II M 14 
iiCA SHFCNT 
['CA C'HK'CAw 

SHIFTI, OCA 
1An FRlSWl 
I'CA TTYIN5+1 

TTYI~!5. TTl 

TTYIN5+2 

IPRESET SHIFT COUNTER 
IRFSFT nST WORD 
IPRESET CAW 

IPRESET LINE STArus WORD 

4~1,q ILSW 
~ ICAW 

JMS t SR1 ISCOPE REPEAT? 
J"-1fJ .+'l 
T A rl C H K CAW 
JMP SHIFTI 

INO 
IYES, RETAIN SAME CAW R REPEAT 

ICHECK RFSULTS OF M8 SHIFT 
"l l (' M 1_ 
T 1\ rl CHK'CAW 
f.iA,i-i 

I-i C A (~HKCAW 

1ArJ rHK'CAw 
r I ~ 
T A Ii TTYIN5+2 
SiA Cl" 
J ~1P FR~HS I 

Ii TO LINr 

ISIMULATE MR SHIFT 
ISTORE SHIFT RESULTS 

ICOMPARE FOR CORRECT SHIFT RESULTS 
ISKIP IF RESULTS ARF CORRFCT 

1M" SH I FT rORHFCT 
SHF Pd , ISf! 

.j"1P '-iHIFTI+l 

J ~1 S I SK2 
,j ~I f-> TSf,R.J J 
J!'-1F TShdlI 

SHFCtH 
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ISKIP IF MR IS FULLY, (UNES) 

IVERIFY RFPEAT? 
INn, ENTER PART 2 
IYFS, REPEAT PART 1 



"4 '4 L1 ~, ? i~ 

" 4' ') '227 
'" 4 ~ A "11 V ,1 

! 4 ,S 7 '2')3 
)440 i4V2 
'" 4 /11 72(',(1 
,; 4f 2 1 ? 11 
,'4 -1,~ OJ 4'~ 2 

/4~4 7 3 f~ (1 

~ 4 it 5 '2':>3 
/4 d A 70V14 
-'447 ,,2') 3 
14')0 1tJ'53 
<'4,1 "2 ,J1 4 

,.-'4'")2 ('vHH-I 
,,4 '-)3 " vl 0 ill 
,14" 4 Lj"H~3 

--'4,'5 7704 

MAINDEC-08-D71 A-LA 

I 1\1 ~, S 1-1 1FT [ R R I) p nET E C T F D, (P ART 1) 
FI-!'HSI, JI\1S 1- SRV: 

JMP l;HFINI /flJO 
(' L L 

/H!LT 1 - M8 SHIFT ERkOR, PART 1 
T J\ r) CHI< CAW 

FRI~iRS1. HLT 

CLA 

/HALT ON FkRUR? 

/HALT & DISPLAY CORRECT SHIFT RFSULT~ 

TAn TTYP,15+2 
~LT IHALT & DISPLAY ACTUAL SHIFT RESuLTS 

/RFTFST F~ILING SHIFT 
ru ru 
TArl r:H"'CAW 
f, A L 
r'lCA CHI<CAW 
TAl! CHr..CAW 
JMP SHIFTI 

S H F r;~" T , 
C'HrrCAvl, 
PHl.') W 1, 
~~ 14 , 

Ql 
III 

40\113 
-iII1i114 

/RESTOpF PREVIOUS CAW CONTENTS 
lAND REHST 
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24')6 7201 
~4?7 1255 
~4b~ ~2f);;:> 

r!4h1 13~1 
,.,'4 fJ 2 ~(25 3 
')463 1254 
.J4Q4 :t27V'1 
<'465 1253 
r!4f,6 :z271 

~4 (~7 f-4V',? 
,~4 1(11 Li vlV1 3 
~4/1 nn 

/472 Li04? 
,.,'4n "27'5 
/474 "2A3 

~475 1253 
~476 71111', 
)477 '2",,3 
~f)/fi'I 1271 
!. f)' 1 r::n1 
<5"-2 7041 
-::5013 12f)3 
!5~4 7640 
~5'5 "313 

15 '16 /2")2 
,"507 "263 

2510 40<=;1 
,)'511 "732 
~"12 "';;:>51'> 

MAINDEC-08-D71 A-LA 

/TSfJ R1J - MR RFGISTER SHIFT TEST, PART 2 

TSAb1J, ClA lAC IFILL MR WITH rFRns 
1 An ;"114 
rCA SHFCNT IPRESET SHIFT COUNTER 
TAil M S:, 7 7 7 
i'CA rHKCAW IPfiESET TEST WORn 

SH1FTJ. TAO PHLSW1 
IICA TTYIN6+1 IPRE:SET LINE STATUS WORD 
1An CHKCAW 
r, CAT T Y I ~J 6 + 2. IPRt:SET CAW 

1TYI;\16, 
4Vl~.' 

n77 

y~S 7- S K 1 
.JMP ,+2 
J ~1P '-; HI F T J 

TTl 

lei lEeK ~r:SUlTS OF MB SHIFT 
TAli r:HKCAW 

IlSW 
ICH< 

INa 
ISCOPE REPEAT? 

IYtS, ~ETAIN SAME CAW & REPEAT 

ell RAR ISIMUlATE MR SHIFT 
rC4 r:HI{CAW 
1An fTYIN6+2 /GET AcTUAL MB SHIFT RtSUlT 
ANn /v,S'777 
r: I A 
TAn CHKCAW 
::, t. A r~ L" 
JMP FR'1HSJ 

/M~ SHIFT CORRECT 
SHF I'd. 1St SHFCNT 

Y'1P ':;HI~-TJ 

J:~C; r C;1~2 

JMP r ~T681K 

,JMP T SAF-l1 J 

ICOMPARE wITH CORRECT M8 SHIFT RFSUlT 
ISKIP IF RESULTS ARE CORRECT 

ISKIP IF MP IS FULL, (rE~OS) 

IVERIFY REPEAT? 
INO, ENTER PART 3 

IYES, REPEAT PART 2 
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MAINDEC-08-D71 A-LA 

/Mh SHIFT FRROR nETECTEO. (PART ?) 
)~13 ~~20 FP~~SJ. JMS l SR0 IHALT UN FHRUR? 
~~14 k306 JMP ~~FINJ 

) ') 1 ') 711;'.(71 

<' ') 1 6 1 2')3 
.-!I') 'I 7 74V,? 
~ 5) 0 -;? I' ,1 

.-!':l~1 1 271 
"'5?2 ' 331 
;5)3 7 4 ,,1? 
'5; 4 -; 2 '11 VI 

--:'1'))5 " ?')3 
-:5) 6 7P4 
~'5)7 :, 20:,3 
~5)0 C263 

.~5 ~1 7-777 
)1') ~2 >6V'0 

/HnlT ) - MB SHIFT ERROR. PART 2 
i lL 
Tld) C'~KCAW 

~~lv-lS2. HLT 
r: L ,\ 
iAn iTY[1\J6+2 
.\ i'J rl '.1 s 3 7 7 7 
I--'LT 
CLA 
TAn C'HKI:Av-J 
ell rML RAl 
!ICA CHVCtxW 
J 11 P C; H [ F T J 

~ S.' 7 77, 
L\ T f·. "31 I<: • 

3777 
TS681K 

IHALT & DISPLAY CORRECT SHIFT RFSULTS 

IHALT & DISPLAY AcTUAL SHIFT RESULTS 

IRESTORE PREVIOUS CAW CONTENTS 
I A ~!D RETE T 
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J.t> i~ 7 3 ~1 v1 
) 6 ! 1 :' 3 ~1 f.! 

~ 64? 13111 
1.6 '3 :'? 7 7 
;'6/4 1 ,~(':~ 
,)0,'5 :~ 276 
')6 6 1 3l~ (Ji 

/6· 7 < 21 :~ 

<'610 127t> 
<' 611 :<214 

)612 H02 
~613 4003 
2614 4~VlVl 

,)6)5 1,042 
~6l6 ·2?~ 

c6l7 < 2V'i6 

~6)0 1276 
~t»1 713 vI 

')6)2 :~ 2 7 t> 
~6,)3 7(.111'1 
1624 :'304 
c6,.J5 1214 
;'6;;6 7041 
~6n 1?76 
-' 6.~ 0 7640 
~6~1 ·21)(.1 

')652 ':.'? 7 7 
/ 6 S 3 ", 2,~ '5 
')6-54 <'2t>7 

J. 6.~ 5 1 3 ~'? 
.' 6~ 6 764v.l 
-'6.n '246 
~640 1276 
.)6 4 1 I 305 
,)642 ,~? 76 
~643 70V'11 
)644 :'30? 
/645 <,? (11 6 

MAINDEC-08-D71 A-LA 

MB RrGISTER SHIFT TEST, PAPT 3 

TSAR1K, CLA ClL IFILL MH WITH AlTFR~ATE O~ES ~ f~~O~ 
i:CA "'SFU:C IHFSFT PASS SELECTOR 
TAi) ·\AIN14 
I)CA Ct<.JTSHF IPRESET SHIFT COUN1F::f-I 
TAD PRrAW 
I', CAr A VI C H KIP RES ET TE S TWO R 0 

SHIFTK, TAn PRLSW3 
DCA TTYIN7+1 IPRESET LSW 
TAD CAWCHK 
rCA TTYIN7+2 IPRESET CAW TO 40V'l0 

TTYli\l7, 
" IW,~ 
4.~ (~~ 

)15 f S~l 

)11 P ,+? 
JMP SI-iIFTK 

TTl 

IC~~CK RFSULTS OF M8 SHIFT 
TAD ~;AwCHK 

ILSW 
ICAW 

INO 
ISCOPE REPEAT? 

IYFS, RETAIN SAME CAW & RETEST 

eLL CML RAR ISIMULAT[ MR SHIFT 
I J r: A r:AWCHK 
f.,AR 
r: C A QIT8UK 
TAD TTYIN7+2 
CIA 
TAil r:AwCHK 
':'orA rLA 
JMP ~RMRSK 

IMH SHIFT CORRECT 
SHFINK, IS~ CNTSHF 

JI'1P ,+2 
JMP rXhtllT 

TAn f.lSrLEC 
~. f. A ('LA 
JMP ,+7 
TAr) r<\wCHK 
liNn KST'1RVl 
!'leA IA1..JCHK 
I A r 
rl C A ~'S[LEC 
JMP "HInK 

ISAVF PREVIOUS CONTENTS OF MR11 

IcnMPARE MR SHIFT RESULTS 
ISKIP IF RESULTS ARE CORRFCT 

ISKIP IF MR FULL, (ONES & ~EROS: 

IEXAMINE PASS SELECTOR 

IPASS SELECTOR = ~ 
INOW SHIFT MH0 (0) TO ~Bl 

/1 TO PASS SELECTOR 
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IP~SS SEL[CTO~ = 1 
'h ir, '3(12 "C6 '-'SFLFC 10 TO PASS SFL[CTQR 
b ; 1 C ? :" (-, ,) M P S H 1 F T K I N (I VI S H 1FT M h ,I, (1) T (I 1-1 H 1 

II'i~ SHIFT FRROR [lETEC'TED, (PART 3) 
'f, -, II <. ~ ~:~ F~MHSK, JMS ~ SR~ IHAL T UN FHROf-n 
) 6, 1 ,;; ~? J"'1P SH~INK If\/[l 

/(-,"2 710" (! 

IHALT ~ - M8 SHIFT ERRnR, PART 3 
r- l L_ 

! h -, 3 ?7f-, 
--' r,) 4 74,;' ? 
) to -: ') 7? 0\ ~~ 

) h) (-, ~ 21 4 
/(-,')7 74V? 
) 0" 0 -; .3 (Ii \~ 

-:'(-, " 1 1 3 (~4 

"r, "2 -I 0 ~, 4 
) (-, 'i 5 1 '27(-, 
-'(-,"4 -/004 
J(-,,,') ,'?76 
,)(-",(-, , 2 vI (-, 

!b·,7 60"'1 
-' f, 7(~ ~27? 

/ f, 11 '- 2 iJ1 (-) 

TAn CA\,Cf-IK 
F H ~, -l S3 ' H L T 

Cll> 
T Ml TT Y I ~! 7 + 2 
~; l T 
r: LA (' L L 
T Af! I; I T -i LJ K 
H\l 
T A. Ii C A \'i C H K 
"Al 
rCA CA"CHK 
y..,p C;HIFTK 

J'~f-- .+? 
.JMP TSI':d1K 

IE n OF STATIC TEST 
/(-,/2 ~0h0 JMS I SR3 
~b73 "70(-, JMP I ft~I~G 

/6 74 74~? F'~i,TC;T, HL T 
/675 '-706 JMP I ARING 

-'(-,7(-, 

/f,77 
.: 7 Ii V'! 

nil 
) 7 ,: 2 

,'7 .3 
"'7·'4 
~ 7 /1 '5 
/7'6 

, V'! 1/, n 
I (IIv10 
t ('I VI :s 
77h4 

o ('1 (~ 

liVlv,Vj 

, 0 V1 \~ 

:-777 
, 7')6 

CA,JCHK, V'! 
r l\j T S f-Jj:- , (il 

PHLSl·n, 4itlVl3 
M!\14, -0014 
PStU-C, V1 

PRCAW, 4 (1 (~ e! 
~ I T '-llJ K , V', 

RSTMfHl, 3777 
/IRING, RING 

IHAlT & DISPLAY CnRHECT SHIFT RFSULTS 

IHAL T & DISPLAY ACTUAL SHIFT RESUlTS 

IGrT PREVIOUS CONTENTS OF MR11 

IRES TORE PREVIOUS CAW CONTENTS 

IRETEST FAILING M8 SHIFT 

IVERIFY REPFAT? 
l~jU 

IHALT AT COMPLETION OF STATIC TEST? 
INO, REPFAT STATIC TEST 

IENn OF STATIC TEST 
IO[PRESS C(J,\JTINUF TO REPcAT STATIC TEST 
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·IlACLFLr 0f117f- ~: I" '12 1 J f, ,~ t, I~L SP I 1.so;') 
(' 

'\C0SFT 1665 l;125 13;;>5 .' liL SR J 14;;') 
10HAK (il63~ ,;117 (1I7'J4 ", Ii l. SF< t< 1414 

-In"'AKA 061'4 ':ll7n 11.;;>3 ' HI.Sk1. 1 \-11 7 
.. D'l (il243 ';l77K 151 ,~ - R 1_ S R 2 l~44 

AD,. 1 1444 ;4' (11 V'! V'! 7 '? 1 - R I SR ,~ 1 vll') 7 
-'<f)FC 0563 ; 4" (111 In'5 • HI SP 4 11? 1 
AEXIT (il344 :'5!'5? 17h) -RI.SP~ J104 
AGAIN 1471 ;6 0\11 Vi7':;;? -liLSPfJ 1 2 -~? 

:. I~ T n N fII1(11f21 l~7 777 HlJ21 ~,RI SR7 1? (, 7 
~LFTTR 0552 'lC' TNU 1917'? .FnSRM 1 :~ fi~ 
ALLCI.K 0352 JEI: Vi f! ,,10 ' ~I SP;; 1 3 h 1 
AL::iRA 1366 j I~ A R L V'l46V! ' !-II SW-Il ? .~~ 4 
ALSRF 1166 H\i~XT 1 U~6 t, Ii 'I-<S I ?4,';4 
AL:-;R.J 1365 )S18 0724 '.H'''8SJ ? '51 3 
AL'iRTS (11755 t:r r 0.51.2 ' fU'HSK :;;6")(;1 
IoIN(JP 2?6rtJ t.C!l "'206 d1"RS1. ;"44 " 
ANSR 0623 t.CT? (!l072 ~~R"RS 2 1''5 1 7 
ARINr. 2706 "':C13 (i'U4 d~·lRS~ ? 6":> 4 
AR::iTRT 0(1177 ~_ C r 4 0257 r~ R,~ C A VI ?? ~A 

r_ C r 5 ~~ 4 66 ,~R"'r:t\lr ;..-,~ 4 ,~ 

ASCI 0561' tLSR1vl 1431 tR'~LSw ?r~l 
ASCIT (il63rtJ r~ L:, R 1 1 15viVl r_H--;HFT 17":>4 
ASU8TR 0626 r:Ni1TS T 2674 F~RTTTl nn 
ATARIE fi'l441 t:NFXT1 1142l c..R fT 12 ?0~4 

tq '::I 681 1515 t:I\JFXT2 1151 ~_RTTT3 ?'" 3·!l 
ATTITS 1764 c:RrTT4 ?0 7.~ 
iqYPF 0632 t:RAcn 1111 t.R1TT'5 21V'4 
AT681G 2135 b~RACF 11 '54 "_RfTlh 1'115 
ATn81I 237vJ t:R~CF 122'5 r_RrT17 1'121 
I\Th81K (>532 r.I~\ C r, 12hvl r_R TT T 8 ?in 
AUX,Ar: ~141 ~: R,l CH 1313 ,~R fT T 9 n:54 
i-\WAY V'!627 to.: R I. C T 13')1 
"'3A!J I NT V'!16~ E.R;;C1 1113 -_RTTo1 16?'5 
.-lELCHA !il77.3 ~~R " CIl 1156 "_R fT 02 16-q 
1 r 1_ L 111014 t:R,1C~ 12;:>7 t.RfT03 16:~ ., 

'J I rRUK nv)4 t.RilC4 126? '::R1Tn4 1663 
I;A,'CHK 2676 tR .. C5 1315 '~RrTn'5 167J1 
~A.~ ER fl 2123 t:RICfl 1353 ':_RfT06 1 71 r; 
CH"CAW (>453 [R':Ll Ql0/17 r_RTT07 1723 
,:HK I NT ~153 r~HI;L? 0101 t.RfTnd 17~1 
l;HKPAS 2327 r~Rr:L~ ~11Q1 r,R TT 09 1 7 h j1 
,;HTPTR 01142 r~RC:L4 ()I117 "_ TTl 1 ~ 1'?46 
,:L DC K 11137 ~= Rr; MI 1747 t. T r 11 1 n')2 
i;L,JCK 1 02fll ER,lST A 01716 -.1 f 1 1 2 2340 
';L'JCK2 91275 t:HilST~ 111743 "TT113 ?347 
I: L tJ C K ,~ V1311 U·;>lSTl ~n2 -_TI114 ? 3A1 
I;LI)CK4 (1)31''5 fR'~ST2 1r.746 t.X"'ST (i'7'->1I 
,:UJ KOK (1)341 .. :R.JMP1 1640 ~ X 1 T (~4 7 ill 
i:Lt-iFI G Vl?32 "_R.JMP2 2'H6 " X I SR 1512 
I;L SU~R 01il0'5 ~:R,JMP3 (> (I);?2 '_Xr511 2667 
:NT Ml 2371. ': R.J MP 4 2W~6 ~I"IC:;., V,?')v1 

';NTSHF 2677 ~:RL SR A HH4 HH XTl 1 21 1 
';Oi1CI K (114(11(~ r_RL SR8 11il4eJ ~'N ~- X T 2 1n2 
·:O·,VRT (11641 t:RI_SRC 1'163 r(1<JR (~ 1 ~~ 1 
,:OiJNT 01111116 t:RI SRD 1115 ~- S T PAS V'~: l' 7 
':R 05?2 .. RLSRE 1160 1.;[ TlH I~S'-) ,3 
:RI. F 111514 ,:RL,SRF 1231 ·;F r NX T ' ' • ., ',Ii ;; 

,'w.JMPl 2033 r:.RLSRG 1264 ;j\J1- x T L 1244 
,;w4vHHl ?256 "_RLSRH 1317 ;I\I,,-XL? 12'->5 
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'1 E. .\[) F ~ V15:~ ~ "12 '-1 "'" 1726 -, w;; til "H1 ~ 1.~ 1 
INFXTl 1277 12"2'> 1763 ) .. h~V'\i,1 ? 1 ,~ '2 --) 
iNf XT2 1 31 (~ -14 'lifiHl! Vo753 IH<FF (/ 1 ,5 (II 
INI-XT1 13,~5 ,'14104 ?255 r I-I F fl .5 ') " 
IN.XT2 1346 ·1412 V'354 [ r ~ F R V::>40 
lNrCNT (!!4.H ~5 0.343 fI"'nllT V::U" 
INTFRti '~464 '15 ~0'" 2133 Ir qJ.:lL (/44;'> 
INTON V2~H 16 t'I~~l fS~81 A 1 6 ~" iii 
II\,[RPT VlIflVll 160.vll/'1 n57 rS',81R 1641 
INrSTA 0.Vl12 ,-17777 1Vl22 IS,.,81C 167? 
JM.-'AnU V345 ~OilC 11'lV'l6 rSAA11) 17'?7 
jM"'CI 1 0346 WFLAG 0132 rSoj81E 2V!(/V! 

-IN·-XT1 1415 ~OHMAL 0417 fSI'J81F 2~j4 

-'\[VPAC (i1(,!lHI ~O-;TAT 1612 TSt)81G 22r~0 
,'\ ~I,.· X T 14/)3 ~OTYPE 0510 ISA81H ;;>262 
LrfTR V'5':>4 .JX TTY 2057 rSt)81 I 24,"0 
LF (115?3 JKJMPl 1637 TSh81J 24';A 
L I~CN T 1437 ')K,JMP2 2013 TS'181t< 2600 
LNilT 7- 166121 dNF' 0126 r T i~ L 0411 
LRdTFR 1712 ""ASS 0353 I T I 64(/,;) 
'- S •. : R 1!i'J 2 3 rJA:;TRT ?2A7 !'TIOIT 2365 
LS<C 1046 ,)R'':AW 27(1\3 !'TI[R 16?7 
1_ S·< 0 HI71 tJRL Sl~ 1 2454 TT I NrR A4(;11 

LS't 11~5 r'RLSW,3 ?7Vl0 r T 'j t) 4(1)4 
1_ S" F 12Vl(ll tJSFL Fr: nv,2 IT1FR :16~3 
L_S'~G 1240 t-'T 1 NXT 1655 1 T r~L 6414 
LS!~H 1271 t)T2NXT 1707 f T -, L 6412 
L S" I LP7 PT.3NX T 1744 rTxOFF V"463 
LS"J 1.4;1 ~ PUT8At< 062'> IT YJ '" 2'''06 
LS'<K 1441 ""142 01435 r TY I f\J2 2041 
LS'~TS T 1 ill \~ V.I 1-'11)1 01436 lTY'If\13 22:/'7 
LSTPhS ~, 45;:> o-iE"TRT ~213 rT'fI~.'4 ?3!~0 

.' 

i_ S ,,(:1\1 T 2364 riETEST 2305 ITYIN'j 24v17 
I_S ~[RI'( '201)2 ~ I '~G lIl756 i Tl'If\16 ?4t-.7 
L S 'HIV13 ?2'J4 -<Ni;r;NT 0775 i TY I f\17 2612 
I ASK 1 0342 '<Nt-'S 0145 TTYNXT 2?26 
1 I~ 14 ?7Vil rtSTMRIl'J 2705 rT10FF 6422 
'1NiJP ??61 SElEr.T 0?0Q1 IT10N 6 4 ?4 

SHFCNT 24":52 fT'ISKP 64?1 
'1N)f/I(ilvl 2136 ~HFINI 24?7 IT;OFF 6432 
10,lC II f'l 1>355 ::>HF!NJ 2506 IT ?01\1 6434 
-iS~ V FN 2366 ::>HF!NK 2632 TT?SKP 64~1 
1s-<r;NT 23t-.7 -)H~-TFR 1717 I T.SOFF 64 4 2 
~S"SR,1 lMill " ')HIFTI 2404 IT) Of\! f.444 
1SK SR 1 '" V,.., (il IT~SKP 1'0441 
'lS,\ SP:.! V'l1i157 ·:iH 1FT J ;:>463 I TWP- (,4 '1? 

"lS'~ SR 3 (710/)6 ':iH r FTK 2606 IT401\1 64~4 

'ISr<:SR4 v'vH3 ::iKIPFR 1623 1 T'iSKP 64')1 
,~S>< S R 5 0774 SPACF 0631 f W J (7I1C'7 
1s.n77 ?5:H :;RII' (/,112121 r y t-'E 0524 
'1V!'j2 1364 SR1 (/12142 

'11 1514 SR2 v~ til? 1 .~ O!~ K i1'16?2 
'11,1 ~'434 ::.R.5 C'061-1 J 

'i1'00 2U7 ::)T 11RAC 0.14\1 

1P'i 1326 STORF (/1440 

lV53 Vl776 ::> T lJ R I (~011 

114 240;5 :;T68'i 121674 

'11 7 7 1124 ::iU'·HR 06~6 

'1177 A 1237 :lWJMPl 2V1~~2 
12'110 144121 :-,WAtII07 2134 
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