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Note: Digit Timings and Format Areas have different Timings for HAO Read (see Figure 5.23).
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Figure 85. Verify Address Cycle Timing
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Home Address One Timing

e Locate HAI area and control timing to operate in read mode.

e Test compare A and B developed.

¢ Locate read data and compare serially by bit with serial register which will

have track register data.
e Locate flag character and read into serial register.
e Read and compare HA1 check character.

e Test serial register for flag bits (BCD 1, 2 or 4 bit), if present develop action on

flag.

The following verify address text should be related to
the Verify Address Cycle Timing in Figure 85. When
the format recognition circuits signal home address
area one, the verify address sequence starts. Trailing
edge long gap sets the address area trigger; address
area sets the hold phase trigger. Hold phase conditions
the timing circuits to select one of the four clock track
phases; the timing is developed for the preparatory
verify address functions. If the operation is TroO, ad-
dress area sets the run digit and verify address triggers.
At DO, the verify monitor trigger is set; verify moni-
tor gates the compare circuit output to the compare
fail trigger input.

At BI1 of DO test not compare A is generated; test
not compare A is gated to the compare circuit read
path where it is entered as a simulated read one-bit.
The simulated read one-bit is compared with a write
0-bit to test the compare circuits. If a compare failure
is detected, the verify monitor gates not data comp, and
the compare fail trigger sets. If the compare fail trig-
ger is off, B4 of DO sets the file adapter circuit check
trigger. File adapter circuit check causes immediate
stop on error for read, write, or control operation; im-
mediate stop on error sets the unusual end trigger.
Unusual end is issued to 7000 systems, and end op is
issued to 1410 systems.

Test not compare B is generated at B1 of DI1. The
bit timing for test not compare B is the same as for
test A. The difference between test A and B is that
test B compares a simulated read zero-bit with a simu-
lated write one-bit. These two tests insure that com-
pare circuits can detect both types of compare failures.

At Bl of D1 the check prep trigger and the info
search trigger are set. With Bl of D1 the hold phase
trigger is reset; the timing circuits pause at Bs of D2.
For the last function in preparation for the verify
cycle, Bs gates track register TO contents to the serial
register.

When the data gap singleshot times out in the gap
following the acc data, info search and the data gap
single shot outputs anp to develop info prep. Info
prep sets the read gate during the data gap. When the
read gate is set, the phase select circuits sync on the

first read data bit-sync, and a phase is selected. The re-
sultant read timing gates read data from the 1301 read
bus to data trigger A and then to data trigger B. Data
trigger B output is gated to the compare circuits and
into the shift register. Each timing bit generated gates
the corresponding bit from the serial register to the
compare circuit; each read data bit is compared with
a bit transferred from the serial register. The bit by bit
comparison occurs until Bs of D3.

Bs of each digit cycle transfers the contents of the
next track register position (in this case, the contents
of track register T1) to the serial register. A new phase
selects with bit sync of D3. The phase select binary
trigger is flipped at B4, while reading the first home
address one character, to select the alternate phase
selector. Also, Bs inhibits the shift register operation
to prevent read data bit-sync from entering the shift
register.

With D3 bit timing, the contents of track register T1
(stored in the serial register) are read out serially by
bit and compared with the second character of HA1
read data.

The verify address sequence is again repeated at Bs
of D4; the contents of track register T2 are transferred
to the serial register. Again, the shift register operation
is inhibited with Bs. Receipt of the next read data bit
sync selects a new phase because the binary trigger
was flipped at the previous B4. The verify address re-
peats until the first four ma1 characters are compared
with the contents of track registers TO, T1, T2, and T3.

B7 of D5 steps the digit ring to D6; the bit and digit
rings stop at.Bs of D6 because a missing sync gap sep-
arates the last ma1 character from the flag character.
The missing sync circuit output conditions the three
zeros triggers; the three zeros triggers recognize check
area after the flag character is read (Figure 85, line 13).

The flag search starts at D6; the flag character is
read from the disk and transferred, without compar-
ison, to the serial register. The flag character is stored
in the serial register until after the check characters
are processed (Figure 86). The verify monitor is reset
to prevent compare failures during the flag search
(Figure 85).
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Figure 86. Flag Operation

After the flag is read, the three zeros triggers (Figure
85, lines 14, 15, and 16) set the check area trigger.
Check area sets the read out and verify monitor trig-
gers. The shift register contents are read out with the
timing pulses developed from check character read
data; the check characters generated by the shift reg-
ister are compared with the check characters read from
the disk. After three check characters are compared,
the verify monitor trigger is reset because the verify
address cycle for ma1 is completed. A compare failure,
when comparing the first four characters of Ha1, or
check characters, sets the compare fail trigger.

The contents of the serial register are examined to
determine if a flag operation is required. D3 of check
area gates serial register bits five, six, and seven (the
flag bits) to the flag circuit (Figure 86). If a flag bit or
bits are present (positions five, six, or seven ), action on
flag occurs. Action on flag gates the contents of serial
register positions five, six, and seven to the file frame.
In addition, action on flag resets the address compare
true, index holdover, gap format, and record prep
triggers. Action on flag also causes the 7631 to issue

130

acc squelch and set acu head register to the 1301;
these conditions select an alternate track and start a
verify address cycle on the alternate track.

The timing is required to test for flag bits in the serial
register, and to end check area operation before HA2
is developed from the hold phase signal shown on Fig-
ure 85, line 4. While reading the last check character,
the hold phase trigger is set. Because the binary trig-
ger was flipped at B4 while reading the second check
character, the alternate phase selector selects a new
phase to read the last check character so that, when the
hold phase trigger is set at D1, its operation does not
interfere with the phase selection for reading a last
check character. Hold phase prevents the binary trig-
ger from flipping at B4 while reading the last check
character; the phase selected while reading the last
check character provides timing required to test for
flag bits, to reset the verify address trigger, and to re-
set the check area trigger at B5 of D6. The hold phase
trigger is reset at bit B1 of D6 to stop hold phase tim-
ing generation after D6.



Home Address Two Timing

e Locate HA?2 area and control timing to operate in read mode.
e Locate read data and compare first two characters serially by bit with serial

register which will have random record register data.
¢ Read and compare HA2 check character.

The objectives for naz verify are:

1. The format recognition circuits must locate record
area.

2. Record area is a key signal; it causes the follow-
ing sequence:

a. It sets the hold phase trigger to provide hold
phase timing before reading

b. It sets the run digit trigger to start digit ring
timing

c. Home address area trigger output and record
area AND to signal mas.

3. DO sets the verify monitor; verify monitor gates
the compare circuit output to the compare fail trigger.

4. Bl of D1 sets the info search trigger; info search
conditions the 7631 to set the read gate in the gap fol-
lowing the acc.

5. Bl of D1 resets the hold phase trigger to end hold
phase timing; the circuits pause at Bs of D2.

6. Bs of D2 transfers RO to the serial register in prep-
aration for the first HA2 comparison.

7. The read gate is set when the data gap singleshot
detects the gap.

8. The read gate permits read data flow to the tim-
ing circuit circuits, the shift register, and the compare
circuits.

9. The timing circuits select a phase and generate
read data timing.

a. Read data timing is used to transfer read data
into the shift register.

b. Read data timing is used to transfer and com-
pare serial register data bits with the read
data bits until Bs.

10. Because a missing sync gap separates RO from
R1, the timing circuits pause in the missing sync gap.
Missing sync conditions the three zeros triggers to
recognize check area.

11. Bs and verify address transfer the next track reg-
ister character (R1) to the serial register.

12. The circuit operation described in steps nine and
ten repeats until R1 is compared.

13. The format recognition circuits signal check
area.

14. The check characters are compared with the
contents of the shift register.

15. The hold phase trigger is set while comparing V

the last check character to provide timing after the last
check character is read.

The verify address cycle for the Ha2 area is similar
to the ma1 verify operation, Briefly, the difference be-
tween the home address 1 and home address 2 verify
operation is:

1. Test not compare A and test not compare B do
not occur for HA2, because only one compare circuit
test is required for verify address cycle.

2. There is only one flag character per track; there-
fore, a flag search does not occur for Has.

The format recognition circuits set the record area
trigger when trailing edge short gap is gated with
record prep. The record area trigger output serves a
similar function in HA2 as the address area trigger
served for mA1 operation. For example, the record area
trigger causes the hold phase and verify address trig-
gers to set. The hold phase timing generated is used
to set the verify monitor trigger at DO. At Bl of D1, the
record area trigger causes the record prep and hold
phase triggers to reset. The record area trigger also
causes the check prep and info triggers to set. Because
the hold phase trigger has been reset, the timing cir-
cuits stop operation at Bs of D2. The contents of ran-
dom record register RO are gated with Bs of D2 to the
serial register, where they remain for the first read
data character comparison.

When the data gap singleshot times out in the gap
separating the acc from the first HA2 character, info
search and the data gaps singleshot outputs anp, and
the read gate sets. Receipt of the first bit-sync from
the disk selects a phase. The read timing generated is
used to transfer the first Ha2 character from data trig-
ger A to data trigger B, and from data trigger B to the
compare circuits; each bit is compared with the corre-
sponding bit transferred from the serial register. The
read bits are also entered into the shift register.

Comparison continues until the first character has
been compared. For a two-character Ha2, the missing
sync circuit output prepares the three zeros triggers
to recognize check area (Figure 85, lines 13, 14, 15,
and 16). Timing remains suspended in the gap follow-
ing the first HA2 character until bit sync of the second
HA2 character selects a new phase. While the timing
is suspended at D3, the contents of random record reg-
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ister R1 are transferred to the serial register to prepare
for comparing the second and last HA2 character.

When the first bit sync of the last ma2 character
arrives, a new phase is selected to restart the timing.
Again, the timing generated is used to compare the
contents of the serial register with the last HA2 char-
acter.

When the three zeros triggers signal check area, the
record area trigger is reset and the readout gate is set.
The read timing continues to sync on each check char-
acter bit-sync as it is read from the disk. With the
readout gate active, the check characters read from
the disk are compared with the contents of the check
character register. To complete check area timing, hold
phase is set at D1 prior to reading the last check char-

Read Data Cycle

Initiated after a compare true is set.

check character in shift register.

End operation if system has sent stop.

A read data cycle can be divided into three parts:

1. Format recognition

2. Timing

3. Data transfer

The operation of the format recognition timing and
the data transfer circuits are so closely related that
their operation cannot be presented individually. It is
easier to understand the read data cycle operation if
the objectives are reviewed:

1. A read data cycle cannot occur unless the com-
pare true trigger is set. As shown in the verify address
cycle sequence, if no record found occurs the file con-
trol prevents further file operation by executing an
immediate end. Following a successful verify address
cycle the compare true trigger is set. :

2. Depending on the prepare to verify instruction,
the data transfer circuits remain inactive until the
recognition circuits locate the specified address or
record area.

3. Hold phase advances the timing in the address or
record AGC area.

4. The data gap must be sensed to set the read gate.

5. With the read gate set, the data transfer circuits
assemble each read data bit in the serial register and
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acter. Hold phase timing resumes immediately after
the last check character read to provide the remaining
check area timing. At the end of check characters, the
readout, verify monitor, and the read gates are reset.
If the compare fail trigger is off, the compare true
trigger is set; compare true permits a read or write
data cycle to follow. If the compare fail trigger is set,
compare fail, B2, D2, and check area anp to signal no
record found. No record found causes the 7631 to issue
unusual end or end op. Finally, the verify address trig-
ger is reset at D4 and the hold phase trigger is reset
at Bl of D6 to complete the verify address cycle.

Figure 87 shows the verify address cycle for record
and address areas in flow chart form.

Locate read data area and control bit and digit ring to operate in read mode.
Locate read data to assemble read characters in serial register and develop

Develop necessary gates to transfer read data character to system.
Locate check area and compare check character with shift register.

enter the bits into the shift register to generate check
characters. Check characters are used to test the valid-
ity of the read operation after all the address or record
area data has been read and transferred.

6. Each read character assembled in the serial reg-
ister is assigned parity before being transferred to the
system.

7. After all the characters have been transferred
from the address or record area, the check characters
generated by the shift register are read out to the com-
pare circuits and are compared bit by bit with the
check characters read from the track.

8. After check character comparison the read gate is
reset; therefore, timing must operate in hold phase to
complete the check area timing and to prepare the
recognition circuits for the next format record or ad-
dress area.

9. If a stop or disconnect signal is received while
reading record or address data, the file control does
not stop operation. Receipt of stop or disconnect resets
the data transfer circuits, and data transfers are
stopped, but the 7631 continues to read and generate
check characters to complete the record or address
read. The file control must generate a complete set of



1. suonjeradQ

sgurur

€eT

Enter from Prep
Rd-Wr Cycle
Flow Chart

Start & Selection
10.14

Rst Info Search Tgr
50.22

T/H Reg fo Ser Reg
50.29 g
Set Comp Addr Tgr

50.28

Set Hold Phase Tgr
50.23

Set Comp Fail Tgr
50.30

Test Not Comp A
- 50.28

RR Reg to Ser Reg
50,29

Set Hold Phase Tgr
50.23

Comp Fail Tgr Off

Yes Compare No
. 10,14 Rst Read Gate
Rst Comp Fail Tgr 50.10
50.28 Set F A Check Tgr Set Comp Fail Tgr
90,32 50,30
, Set Check Prep Tgr | ‘ Unusual End
50.26 50.11 No Missing Sync Yes
10,16

Rst Hold Phase Tgr
50,23
Reset Shift Reg
30,01

Set Info Search Tgr
50,22

Action On Flag Rst Hold Phase Tgr
50.23

Set Digit Rst Tgr
70.24

Reset Check Area
50,26

Rst 3 Zeros Tgrs
80.03

Comp Fail On
50.30

Set Comp True Tgr
50,30.2

To Write Data
Flow Chart
To Read Data

Flow Chart
Rst Rec Prep Tgr
50.25

No Data Gap Yes

No Rec Found

Set Read Gate 50,30

50.10

Set Comp Fail Tgr
50.30

i

Set Check Area Tgr
50.26

Second Index
70.17

Unusual End
50.11

Figure 87. Verify Address Cycle Flow Chart



check characters for the read data; the check char-
acters generated must compare with those read from
the disk. After the generated check characters are
compared with those read from the disk, the file control
signals end to the attached system. (This depends on
the type of prepare to verify order.) Because the
check characters compared, the file control can signal
a normal end.

10. If an error occurred, the parity error trigger is
set. The parity error causes a data check to be indi-
cated to a 1410 system or a parity error to be indicated
to a 7000 system, but does not cause immediate end.

Read Data Timing

Read data cycle timing is illustrated in Figure 88;
examination of the format track shows that it is a rec-
ord address area. The example timing chart is actually
a portion of a Tro read operation; however, Figure 88
(line 3) can be made to illustrate record area read
timing by substituting the record area for address area.

The read cycle starts when trailing edge long gap
sets the address area trigger. The address area trigger
output sets the hold phase trigger. Hold phase timing
sets the check prep and info search triggers at Bl of
D1. With the check prep trigger set, the format recog-
nition circuits are prepared to continue with check
area after the read data is transferred. Info search gates
the data gap singleshot output when the data gap is
sensed; this sets the read gate in the gap separating
AGe from the main body of read data. Also at Bl of
D1, the hold phase trigger is reset; the reset hold phase
trigger stops the timing circuits at Bs of D2. Timing
remains suspended until the first bit-sync selects phase.

Info search and Bs anD to set the lead control trig-
ger, which prepares the 7631 for read data transfers.
Lead control and Bs aND to reset the serial register.
When the data gap sensor times out in the gap, the
read gate is set, and reading starts. Receipt of the first
read bit-sync selects a phase. The resultant bit timing
is used to gate each read data bit from data trigger A
to data trigger B, and from data trigger B to both the
serial and shift registers. While reading the first char-
acter, B0 resets the info search trigger. Because the
read gate is set, info search is no longer required.

The lead holdover trigger must be set at B6 for
each character read because lead holdover controls
both the 1-0 register reset (B7), and the serial register
transfer to the 1-o register (Bsi/2a time) (Figure 88,
lines 10 through 16).

Summarizing:

1. The serial register is reset

2. The first character is assembled in the serial reg-
ister

3. The 1-0 register is reset

4. At the start of the second read digit cycle the first
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character is transferred from the serial register to the
I-0 register.

The lag control trigger is set at the start of the sec-
ond read digit cycle because the first character is in
the 1-0 register with parity assigned. Since the lag con-
trol trigger permits generation of data strobes or serv-
ice requests for each read digit cycle (with the lag
control trigger set) either a data strobe or service re-
quest is issued to the attached system to indicate a
character is in the 1-0 register. ‘

Receipt of the second read data bit-sync starts the
second character read cycle. Again, the read data bits
are transferred to data trigger A and then to data trig-
ger B; data trigger B output is applied to both the
serial register and the shift register. The read data
cycle is repetitious and should continue without inter-
ruption until the missing sync circuits detect the miss-
ing sync gap that separates the last data character
from the main body of the read data. Missing sync is
used to condition the three zeros triggers; the three
zeros signal “check area” after the last read data char-
acter is read. Because of the missing sync, the timing
remains suspended at Bs of D7 until the next read
data bit-sync restarts the circuits.

Receipt of the last read data bit-sync restarts the
timing circuits; the last character is assembled in the
serial register and shifted into the shift register. Again,
B7 resets the 1-0 register; with Bsi/2a the last charac-
ter is transferred from the serial register to the 1-0
register. When the three zeros triggers signal the check
area, the lead control trigger is reset to start the turn-
off of the data transfer circuits and the digit ring is
reset to start check area timing. Reading continues,
the check characters are read and processed. Check
area sets the readout gate; the contents of the shift
register are read out to the compare circuit. Bit by bit
the generated check characters are compared with the
check characters read from the data track. At Bsi/2a
(while reading the first check character), the last read
data character is transferred from the serial register
to the 1-o register; in addition, the 7631 issues the last
service request or data strobe to the controlling system.
When the digit timing is advanced to DI, the hold
phase trigger is set. Hold phase prevents the binary
trigger from being flipped at B4 (while reading the
last character) to continue hold phase check area tim-
ing after the last check character has been read.

When the digit ring is stepped to D2, the readout
gate is reset to stop check character readout. In addi-
tion, the read gate is reset at Bs of D2; this stops read-
ing. At Bl of D6 the hold phase trigger is reset, causing
the check area timing to end at the next Bs time. The
check area trigger is reset at B5 of D6 to end check
area operation. (Figure 89 shows the read data cycle,
address and record areas, in flow chart form.)
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Write Data Cycle

Initiated after a compare true is set.

End operation if system has sent stop.

Write data cycle circuit operation can be divided into
three parts:

1. Format recognition

2. Timing

3. Data transfer

The operation of the recognition circuits, the timing
circuits, and the data transfer circuits are so closely
related that their operation cannot be presented indi-
vidually. It is easier to understand these circuits if
the objectives of a write data cycle are reviewed:

1. If no record found occurs during the verify ad-
dress cycle, the 7631 terminates verify address cycle.

2. A write data cycle cannot occur unless the verify
address cycle is completed and the compare true trig-
ger is set.

3. Depending on the prepare to verify operation,
the write data transfer circuits remain inoperative
until the recognition circuits signal address or record
area.

4. Address or record area sets the hold phase trigger;
hold phase provides timing for the entire write data
area.

5. The file control must write five Acc characters.

6. While writing the five acc characters, some of
the acc data is entered into the shift register for the
shift register test.

7. After the five acc characters are written, the file
control writes the gap to separate acc data from the
write data. ’

8. The shift register operation is tested while writ-
ing the gap following acc. ‘

9. If the shift register test is successful (contains
the correct bit configuration) it indicates the shift reg-
ister generates correct check characters; either a data
strobe or service request is issued.

10. The first write data character transferred from
the system is loaded into the 1-0 register while writing
the gap.

11. After the gap is written the first write data char-
acter is transferred from the 1-0 register into the serial
register.

12. The character is transferred from the serial reg-
ister bit by bit to both the data track, where it is writ-

Locate write data area and control bit and digit rings to operate in write mode.
Write AGC and test shift register for proper operation.

Request write data characters and write serially by bit on 1301.

Locate check area and gate shift register to 1301 write circuits.

ten, and to the shift register, where check characters
are generated. Data writing continues until the format
recognition circuits signal check area.

13. When check area is located, a one-character gap
is written without a bit-sync (the missing sync gap)
and then the last write data character is recorded.

14. After the last write data character is written the
contents of the shift register are written on the disk.

15. If a stop or disconnect is issued by the system
when writing, the request circuit operation stops; how-
ever, the file control writes blanks for the remaining
characters.

Write Data Timing

Write data cycle timing is shown in Figure 90; exam-
ination of the format track shows the write data cycle
timing is for address area. Because the write data cycle
timing remains the same for address or record area,
Figure 90 can also be used for write record data tim-
ing, if the record area is substituted for address area.

When the trailing edge long gap sets the address
area trigger, address area is used to set the hold phase
and run digit triggers. Hold phase remains throughout
the write operation. As a result, one of the four phase
signals is selected and used until the write operation
is completed. As the first step in writing, five acc char-
acters are written. Not check prep, DO + D1, and D2
+ D3 are used to set the format write one’s trigger for
five write data cycles. The output of the format write
one’s trigger is used to write five Acc characters. At D4
the format write one’s trigger is reset to stop Acc

~writing.

Twenty-eight of the acc bits are entered into the
shift register for the shift register test; then two zero-
bits are entered while writing the gap that separates
AGc from the main body of address or record data. To
insure that 28 Acc one-bits are entered prior to the
test, the shift register reset is adjusted to agree with
the machine bit mode. For example, in six-bit mode
the shift register is reset at Bl of oN, and in eight-mode
the shift register is reset at B3 of DO; this insures that
28 bits are entered before the test.

The file control writes a bit-sync followed by all
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zero bits to create the gap that separates acc from the
write data; while writing the gap the lead control trig-
ger is set. In addition to writing the gap, the input
register is reset at Bl and the first service request is
issued. At B35 the shift register is tested. If the shift
register test is unsuccessful, a file adapter (Fa) circuit
check occurs. File adapter circuit check activates the
immediate stop error read-write-control line (Arp
90.33). Immediate stop error read-write-control sets
the unusual end trigger; unusual end issues “end op”
to a 1410 or “unusual end” to a 7000 system. If the
shift register test is successful, B6 resets the shift reg-
ister, issues a data strobe, sets the lead holdover trig-
ger, and gates the first character from the write bus
into the 1-0 register.

Bs of D5 sets the lag control trigger; Bs also gates
the contents of the 1-0 register to the serial register to
prepare for writing. With the first character in the
serial register, each bit time pulse gates the corre-
sponding bit (Bo gates data bit-zero) from the serial
register to the 1301 write data bus and to the shift
register. In review, lead control gates the 1-0 register
reset, data strobes, and service requests; lead holdover
gates the serial register reset, and the 1-0 register trans-
fer to the serial register.

During each succeeding data character write cycle,
a service request or data strobe is issued. The requested
character is gated from the write bus to the 1-0 reg-
ister at B6; the serial register reset at BTHO receives

TRO Read and Write

Track read and write operations are started when the
read or write trigger is set, following a successful con-
trol cycle. The read or write trigger output starts these
circuit sequences:

1. Prep read-write cycle

2. acc squelch conditions

3. Verify address cycle

4. Read or write cycle

The first sequence, the prep read-write cycle, starts
when the read or write trigger output sets the prep
read-write trigger. When the prep read-write cycle is

the contents of the 1-0 register at Bs. After bit-sync is
written, the succeeding bit timings gate data bits from
the serial register to the 1301 write bus.

Writing continues until the format track short gap
and not format early set write mode check area. Check
area and B6 reset the digit ring; B7 steps the digit
ring to DO. The suppress sync signal is generated at DO
of write mode check area; suppress sync prevents
writing for one character. The suppressed writing cre-
ates a missing sync gap needed to find check area in
read mode operation. The suppress sync signal is also
used to suppress the data strobe or service request; it
prevents losing a data character. In addition, suppress
sync also inhibits the 1-0 register transfer to the serial
register.

After the missing sync gap, the last data character
is gated from the 1-0 register to the serial register, and
the lead control trigger is reset. Writing continues until
the last character is written from the serial register;
while writing the last data character, the lead hold-
over trigger is reset. The readout gate gates the con-
tents of the shift register to the 1301 write bus. After
the check characters are written the readout gate is
reset, but the file control continues and writes blank
characters to the end of check area. Bl of D6 resets
hold phase and B5 of D6 resets check area to complete
the write data cycle. Figure 91 shows the write data
cycle, for address and record areas, in flow chart form.

After compare true, locate record address and record areas.
Transfer data from/to system for every address and record area.
End operation at end of an area when system sends stop.

End operation at end of track if system has not sent stop.

completed, the acu select, ready monitor, and read
monitor triggers are set, and the prep read-write
trigger resets.

The second circuit sequence, acc squelch conditions,
starts when prepare to verify and first index anp. Be-
cause the track operation verifies HAl and HA2, the
1301 read amplifiers must be conditioned to ma1. To
insure that the read amplifiers are properly condi-
tioned, a squelch signal is generated by the file con-
trol and applied to the 1301 read amplifier during
first index. The squelch condition is generated by a
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350 microsecond singleshot output (Figure 92, line 2).
First index and prepare to verify anDp to fire the acc
squelch singleshot. The detailed timing from the prep
read-write cycle to the Acc squelch conditions are
shown in Figure 94, lines 2 through 7. The squelch
signal is used to raise the 1301 read amplifier gain to
the maximum. The previously recorded acc data, be-
tween early and late index, restores the amplifier gain
to the level required to accurately read the home ad-
dress area 1. After the acc squelch singleshot times out,
the next late index gated with first index sets the index
holdover trigger and resets the index trigger and first
index.

When trailing edge long gap sets the address area
trigger, the verify address cycle starts. (Figure 92, line
3. Details of the verify address cycle are shown in
Figures 85, 86, and 87.) Immediately after ma2 check
characters are compared, the compare true trigger is
set if the compare fail trigger is off. Compare true is
required to continue with a read or a write data cycle.
If the compare fail trigger is not off, no record found
is generated immediately after the check characters
(aa2) are compared. No record found causes an im-
mediate stop. Immediate stop sets the unusual end
trigger; the file control issues end op to a 1410 or un-
usual end to a 7000 system.

When the compare fail trigger is off, the compare
true trigger is set immediately following the ma2 check
character comparison: compare true and the next Bl
set the write gate, if the Tro trigger is set. The write
gate normally remains on until end of track causes a

TWA Read and Write

After compare true, locate record areas.
Transfer data from/to system for every record area.

Track without address read and write operations are
started when a read or write trigger is set following
a successful control cycle. The read or write trigger out-
put starts these circuit sequences:

1. Prep read-write cycle

2. acc squelch conditions

3. Verify address cycle

4. Read or write cycle

The first sequence, the prep read-write cycle, starts

machine idle reset: machine idle resets the write gate
trigger. The write gate (set after the verify address
cycle and reset at the end of track) permits the file
control TRO operation to write addresses and records.

For TrO read, compared true conditions the read
gate to set for each address and record until end of
track stops the file operation.

Because the first area read or written for TrRo is an
address, the detailed data cycle timing shown in Fig-
ure 88 can be used as an example of detailed read
data cycle timing. Similarly, the detailed write data
cycle timing shown in Figure 90 can be used as an
example of a track operation write data cycle timing,.

Receipt of stop or disconnect causes the 7631 read
or write data transfers to stop, but the 7631 completes
the area. End occurs when not long gap, check area,
B1, record holdover and D5 anp; the read-write done
trigger is set. If one or more of the data characters
contained incorrect parity, the parity error trigger is
set. When the read-write done trigger is set, the file
control indicates unusual end to a 7000 system or end
op with a data error to a 1410 system. If the computer
does not issue a stop or disconnect, end of last check
area sets the read-write done trigger. End of last check
area.is generated when check area, B1, D5, address
compare true, record holdover and not long gap anp;
the read-write done trigger is set. Again, if no errors
occurred while reading or writing, the file control
issues normal end to a 7000 system or end op to a 1410
system without errors.

End operation at end of a record area when system sends stop.
End operation at end of track if system has not sent stop.

when the read or write output sets the prep read-write
trigger. When the prep read-write cycle is successfully
completed, the cycle ends with an acu select, ready
monitor and read monitor triggers set, and the prep
read-write trigger reset. '

The second circuit sequence, acc squelch condi-
tions, results from a successfully completed prep read-
write cycle. Because the TwaA operation verifies Hal
and uag, the 1301 read amplifier must be conditioned
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and ready to read home address before late index. To
insure that the read amplifiers are properly condi-
tioned, the squelch signal is applied to the 1301 read
amplifiers. The squelch condition is generated by 350
microsecond singleshot (Figure 93, line 2). First index
and prepare to verify AND to fire the acc squelch single-
shot. The detailed timing from the prep read-write
cycle to the generation of the acc squelch is shown
in Figure 94, lines 2 through 7. The squelch condition
is used to raise the 1301 amplifier gain to maximum.
Previously recorded acc data (contained between
early and late index) restore the amplifier gain to the
level required to accurately read Hai. After the acc
squelch singleshot times out, the next late index gated
with first index sets the index holdover. trigger and
resets the index trigger; first index drops.

When trailing edge long gap sets the address area
trigger, the verify address cycle sequence starts (Fig-
ure 93, line 3). (Details of the verify address cycle are
shown in Figures 85, 86, and 87.) Immediately after
HAe check characters are compared, if the compare
fail trigger is off, the compare true trigger is set. Com-
pare true is used to continue the Twa operation with
a read or a write data cycle. If the compare fail trig-
ger is set during the HAl or HA2 comparison, the no
record found trigger is set. No record found during a
TWA operation causes immediate stop. Immediate stop
sets the unusual end trigger; the 7631 issues end op to

CYO Read and Write

After compare true, locate record areas.
Transfer data from/to system for every record area.

continue to transfer record data.

cYo operation (optional feature) is used to read or
write a maximum of 40 data tracks. Less than 40 tracks
can be processed by specifying a starting head address
greater than zero. A cyo operation permits a computer
to read or write the record areas without reading or
writing record address areas. The cvo operations can
be divided into these sequences:

1. Prep read-write cycle

2. Acc squelch conditions

3. Verify address cycle

144

a 1410 system or unusual end to a 7000 system.

Because Twa operation does not process (read or
write) record address areas, write mode is forced (for
both Twa read and Twa write) to keep the format rec-
ognition circuit operation synchronized with the data
track across each record address. Specifically, the rec-
ord prep trigger must be set at D1 of the record ad-
dress check area to permit the 7631 to recognize and
process the following record area.

Since check area cannot be recognized without
either read mode or write mode signals, it is essential
to define a mode for each record address to recognize
check area and ultimately set the record prep trigger.
Briefly, write mode is forced during every record ad-
dress area when the operation is Twa read or Twa
write. Not home address area, not record holdover,
TwA or cvo, and index holdover are anp’ed (ALD
50.32.1) to generate inhibit on cvo or Twa; inhibit on
cYo or TwaA is used to force write mode (arLp 50.17.1)
during record address areas. (See “Functional Units,
Write Mode Format Recognition” for details of write
mode format recognition circuit operation.)

When the recognition circuits signal record area, in-
hibit on Twa drops, and the read or write data cycle
starts. Record reading or writing continues for each
record area until the system issues a stop or disconnect,
or the file control, end of last check area, sets the
normal end trigger.

At end of track, add one to track register to select next head in cylinder and

End operation at end of a record area when system sends stop.
End operation at end of cylinder if system has not sent stop.

4. Read or write cycle
5. Cylinder head selection
cyo operation starts when the read or write trigger

sets after a successful control cycle. The read or write

trigger output sets the prep read-write trigger; a prep
read-write cycle starts. In addition to the common
prep read-write cycle function, the contents of T2 B2
latch trigger (aLp 20.07) are transferred, at D2 of the
prep read-write cycle, to the head selection counter
binary trigger T2 B2. Binary trigger T2 B2, the high-



order position of the head selection counter, must be
set if the addressed head is any one of the heads num-
bered 20 through 39; the last carry pulse generated at
the end of track 39 causes T2 B2 overflow to end the
CYO operation. '

After a successful prep read-write cycle ends, select
AcU not prep read-write, and not early index set the
index prep trigger (Figure 94, line 4). The first early
index, with index prep set, gates first index. Prepare
to verify and first index gate acc squelch conditions.
Select acu and acc squelch conditions anp, and the
head select trigger sets. Head select causes the 1301 to
select the head specified by the 7631 track register.

Late index and first index set index holdover; index
holdover resets first index. Index holdover starts the
format recognition circuits; Hal and Ha2 are verified.
(Refer to Figure 85 for details of the verify address
cycle timing.) If the verify address cycle is unsuccess-
ful, no record found sets unusual end. Unusual end
or end op is issued to complete cyo operation. If the
verify address cycle is successful, the compare true
trigger is set. The compare true trigger remains set
until the last track has been read. Because the verify
address cycle cannot occur with the compare true trig-
ger set, compare true permits only one verify address
cycle; the first track used is verified.

The read or write data cycle occurs after a success-

SRO Read and Write

If a compare true, locate the following record area.

End operation at the end of the record.

SRO operation permits random access to a specified
record located anywhere on the selected track. sro
operation permits the 7631 to locate and compare each
record address with the contents of the 7631 track,
and random record registers. When the compare true
trigger is set, the following record information is read
or written to complete the sro operation. Because sro
is not started with index, the 7631 generates 350 micro-
second acc squelch plus a 200 microsecond delay to
condition the 1301 read amplifier prior to starting the
verify address cycle. (Figure 96). Because the sro
record address is stored in the 7631 track and random

ful home address comparison. The read or write data
cycle operation for cyo operation is identical to a Twa
operation.

A new cylinder head selection must be effected at
the end of each track to continue cyo operation. Com-
pare true, check area, cvo, record holdover, not long
gap, not B7, and D5 advance the head counter; a new
head selects for the next disc revolution. At D5, the
end of track condition steps the cylinder head selec-
tion counter (Figure 95). End of track is also used to
generate set head address register on cvo. Set head ad-
dress register on cvo is gated with bit timing (Figure
95) to produce access register set head pulse for the
1301. Access register set head gates the new head se-
lection bits into the 1301 head register. With each new
head selected, the index holdover trigger is reset. (Fig-
ure 94, line 6). acc squelch is repeated in the index
area prior to each track. The verify address cycle does
not repeat after the first track address is verified. cyo
operation continues until head 39 has been selected.
(A head select sequence is shown below line 14 in
Figure 94). When head 39 is selected, the last track is
read or written. When end of last check area occurs for
track 39, the carry pulse causes the head selection
counter to overflow at count 40. Overflow, B4 4+ B5,
and end of last check area set the read-write done trig-
ger to end cyo operation.

Compare record addresses with track and random record registers.
If not compare true, no record found is indicated at second index.

Transfer data from/to the system for the record which compared true.

record registers, the set-access unit-head register pulse
(normally issued during a control operation) is inhib-
ited for sro control operations, and the previous head
address transferred to the 1301 remains unchanged.
If set access unit head register were issued to the 1301,
a portion of the record address would be transferred
as head selection bits; this would cause a no record
found error. Because six-track and random record reg-
ister address characters are stored in the 7631, the
track’s record addresses must contain at least six
characters.

Receipt of sro, followed by read or write, sets the
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prep read-write trigger. After a successful prep read-
write cycle, select acu, not prep read-write, long gap,
sRO, not control, and not head select anp; the head
select control trigger sets (Figure 96, line 18). Not
long gap and head select control fire the acc squelch
singleshot. Head select control and not long gap gen-
erate force phase. Force phase timing (B7) resets the
head select control trigger and as a result, force phase
drops. Not force phase and acc squelch conditions set
the head select trigger. The head is selected in an acc
area; this insures that the head does not select over
data and erase a data bit.

After acc squelch, the next long gap trailing edge
sets the address area trigger. The verify address trig-
ger is set with address area. A verify address cycle is
started; test not compare A and B occur during hold

If the sro operation is not completed at first index,
index or idle reset is generated. Index or idle reset
resets the following triggers: digit reset, read gate,
record, check, info search, check prep, verify address,
address, record prep, and verify monitor. After late
index the file control reads Hal. Hal is read because
the track may be flagged. If the track is flagged, action
on the flag results. The srRo operation is transferred
to the alternate track if action on the flag occurs and
continues to verify addresses to complete the sro.

HAO Write

phase. If the compare circuit test fails, as in any other
verify address cycle, a file adapter circuit check causes
immediate end. If the address compares, the read or
write data cycle starts. seo ends when Bl, D5, check
area, compare true, and sro set the read-write done
trigger.

If the address does not compare, the next record

address is verified. If second index occurs, no record
found ends the operation.

Write Home Address One On New Files
(HAO-CE Write)

The HAO operation is the most versatile disc instruction.
Its main CE use is to write mal on new files or to flag
defective tracks. For customer operation, it permits
writing Ha2 and the record address and record areas
following. The positions of two switches used with
the HAO operation, the HAO customer switch and the
HAO-CE switch, determine what happens’ during an
Hao write. The following text is divided to present
each type of HAO operation separately.

Allows CE to write HAL, HA2, record address and record areas.
Two switches are used and must be on: HAO switch on operator’s panel, HAO-

CE switch on CE panel.

If system sends stop, write blanks in the remaining areas.
Write filler from end of track to index.

If a flag character is written, write filler the remainder of

the track.

CE has ability to write on normal data track or alternate surface.

Home Address area one can be written on new files
in this sequence:

UL QO DO =

. Set the mao customer switch on

. Set the HAO-CE switch on

. Seek to the desired cylinder

. Issue the HAO order

. Issue the write command

Briefly the sequence described causes the following

circuit operations:

1. The first step is to seek to the desired cylinder.
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2. Issue the HaO order. The track address issued to
the file control during the HAO control cycle must con-
tain the correct track and head address. (The random
record register RO must contain a blank or an eight
because these characters do not have a Bcp four, two,
or one bit (flag bits). Any character with a Bcp four,
two, or one bit stored in the RO in an HAO operation
would cause the HAO write operation to select an alter-
nate track, instead of the track specified by the head
selection portion of the track register. The contents of



random record register R1 can be any valid character.

3. The HAO customer switch, as indicated in the
previous sequence, must be on before issuing the HAO
control order. If the HAO switch is not on during the
HAO control operation, the 7631 indicates not ready.

4. Following a successful HAO control operation,
the write command is issued.

5. The write command and the HAO-CE switch set
the compare true trigger.

Receipt of the write command starts a prep read-
write cycle. In addition to the common prep read-
write cycle functions, transfer on flag is generated at
D3 if the mao-ce switch is on. Transfer on flag reads
out the contents of random record register RO to the
serial register. If flag bits are in the serial register, set
head on Hao is generated. This transfers the flag bits
from the serial register to the 1301 flag register; how-
ever, to simplify the operation assume this is an HAO-
cE write without flag bits in the serial register (Figure
97).

After a successfully completed prep read-write cycle,
prepare to verify and first index set the head select
trigger. The head select trigger output causes the 1301
to use the contents of its head register to select the
head. (The head select bits transferred during
the control-HAO0 cycle.) The head is selected when
prepare to verify and first index anp. First index sets
the hold phase and the format write one’s triggers.
The first hold phase B0 sets the write monitor and the
next B1 sets the write gate. With write mode estab-
lished, the output of the format write one’s trigger is
used to write all one bits (filler) until late index sets
index holdover; index holdover resets first index.

Before the format write one’s trigger resets when
first index is reset, home address, long gap, not check
area and HAO-CE write set the format write one’s trig-
ger (Figure 97). When format recognition circuits rec-
ognize address area (home address area one) the set
is removed from the format write one’s trigger. How-
ever, the circuits normally used to write acc prior to
any record or address area set the format write one’s
trigger. Not check prep, DO + D1 and D2 + D3 write
five acc characters.

Summarizing the HAO-CE write operation, all one-bit
characters are written from first index to D4 of home
address area one (Figure 98, line 2). Another im-
portant consideration is that the HA0-cE switch (on
prior to the HAO control cycle) sets the compare true
trigger (Figure 97). The compare true trigger by-
passes the verify address cycle and permits HA1 writ-
ing; also, HAO-CE write gate is set at first index and
resets at D6 of second index.

Write timing for each formatted area follows the
write data cycle sequence shown in Figure 90. HAO-CE
write for each area is shown in Figure 98. Write data

characters enter the 1-0 register from the system write
bus. The characters transferred to the serial register
are parity-checked, written on the track, and entered
into the shift register. After the fifth character (the
flag character) is written, the serial register reset is
inhibited. The character remains in the serial register
until after the check characters are written on the
track. At D5 of check area the serial register contents
are examined to determine if flag bits are present.
Briefly, this first HAO-CE write operation assumes the
flag character was a blank or an eight.

Following check character writing, the write gate
remains on and blanks are written during D5 and D6
of check area. Similar to any other check area writing,
hold phase is reset at Bl of B6 to end the check area
timing.

After home address area one is written, the format
recognition circuits continue operation to permit home
address area two, record addresses, and record data

writing.

If the computer is not going to write data after Hal,
stop or disconnect is issued. The stop or disconnect
signal resets the file control data request circuits, but
does not end the HAO-CE write operation; the file con-
trol continues to write each area. acc, gaps, and blanks
for data are written to define the remaining address
and record areas. The write data cycles continue until
end of last check area. End of last check area sets the
filler trigger; the format write one’s trigger is set (Fig-
ure 98, line 4) to write filler until the read-write done
trigger is set at D6 of second index. At D6 of second
index normal end or end op is issued. Machine idle
reset stops the write operation.

Write Home Address One and Flag on a Damaged
Track

HAO-CE write can be used to flag a damaged track. To
flag a track, a write sequence identical to write home
address one on new files is repeated. (Review “Write
Home Address one on New Files” up to the point
where the first four characters of the main body of
home address one are written.) After writing the gap
that separates the main body of home address area one
from the last character, the flag character is written
and the serial register reset is inhibited (Figure 98
shows that the flag character is written at D1 of check
area). The contents of the shift register are then read
out and written on the disk to complete the home
address area one writing. The write gate remains on
following the last check character to create a one-
character gap at D5. While writing the one character
gap, flag bits present, not record holdover, check area,
HAO-CE and D5 set the filler trigger. The filler trigger
output and B5 set the format write one’s trigger; the
write circuits write filler (Figure 98, line 4) until D6
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of second index sets the read-write done trigger.

Except for home address area one the entire track
is filled with all one-bits characters. Filler is needed
to bias the 1301 read amplifier for subsequent sro
operations on the flagged track. For example, after
the squelch period, sro format gating starts. Not com-
pare true results when filler is read, and the file control
continues searching for the comparing record address
until home address one is read. When home address
one is read, the flag character is stored in the serial
register. Following the check character comparison,
D3, check area, home address area, not record hold-
over, not format, and not Hao-CE AND, resulting in
action on the flag. (Review Figure 86.) Action on the
flag gates the serial register flag bits to the 1301 flag
register, and set acu head register to the 1301. Action
on the flag causes the sro operation to continue on the
alternate track. (If a parity error occurred when home
address area check characters are compared, the parity
error trigger is set and remains set. The sro operation
is completed with a parity error indicated.

Write Home Address One on an Alternate Track
(HAO-CE Write)

The procedure to write HA1 on an alternate track after
a defective track has been flagged does not involve
any new principles of Hao operation. Assume track
5555 is defective and has been flagged with a two. It
is necessary to write the normal home address 1, 5555,
on the alternate track surface.

To write HAY on the alternate track the HAO-CE con-
trol cycle must be executed. The mao control word
must contain access, module, home address 1 (5555),
and two random record characters. The contents of RO
must be a two. The two is stored in random record
register position RO and the last character can be any
valid character. For example, the HAO control word
character could be 555528. The write command is then
issued to start the HAO-CE write operation. At D3 of
the prep read-write cycle, the contents of random rec-
ord register RO are transferred to the serial register
(Figure 82, circle 10). The serial register contains a
BCD two-bit. At D4 of the prep read-write cycle, HaO-
cE and the flag bit (the Bcp two bit anp; the conditions
gate set head on mao. Set head on mao, gated with
Bs + B0 and Bl + B2, issues access register set head

to the 1301. The head set pulse on HAO is oR'ed to
force action on the flag (aLp 01.50.35), and the flag
bit (a bit-six) is gated to the 1301. The 1301 flag reg-
ister is set, and the remaining action on the flag func-
tions occur (Figure 86, lower right corner).

Because of action on the flag, the alternate disc sur-
face is addressed with the contents of the 1301 flag
register. First index is generated when the next early:
index sets the index trigger. First index and prepare to
verify anp, and the head select trigger sets. Head
select is issued to the 1301, which selects the head ad-
dressed with the 1301 flag register. The remainder of
this HAO-CE write sequence is the same as that pre-
viously described in “Write Home Address on new
Files.”

Summarizing write home address one on an alter-
nate track shows:

1. The HAO customer switch must be on.

2. The HAO-CE switch must be on.

3. The Ha0 control word must contain the track
address of the damaged track.

4. Random record register RO must contain a flag
(the character required to address the alternate track).

5. Random record register R1 can contain any valid
character because it has no effect on the operation.

6. The write command must be issued.

7. Transfer flag on mHao (Digit three of the prep
read-write cycle, aLp 70.23) gates the contents of ran-
dom record register RO to the serial register.

8. Head set pulse on HAO (ALD 70.23) is generated at
D4 of the prep read-write cycle. Set head pulse on Hao
gates access register set head to the file frame and
gates action on the flag. Access register set head and
action on the flag gate the flag bits from the 7631 serial
register into the 1301 flag register. Action on the flag
also resets address compare true, index holdover, gap
format, and record prep triggers (Figure 86).

9. The next early index sets the index trigger, and
first index rises. First index and prepare to verify set
the head select trigger. Head select is issued to the
1301; the contents of the 1301 flag register select the
head.

10. The alternate track is selected. Starting with the
first index the 7631 writes filler. The write sequence to
“Write Home Address 1 On New Files” is repeated.
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HAO Customer Write (HAO-CE Switch Off)

Allows writing HA2, record address and record areas.
HAO switch on operator’s panel ON.

Write filler from end of track to index.

HAO customer operation permits the user to verify
HAl and begin writing with Ha2. Similar to the previ-
ously described HAO operations, after writing starts it
continues until D6 of second index. This permits the
customer to write HA2, record addresses, and records
to the end of last check area. Immediately after end
of last check area, the filler trigger is set; the filler
trigger sets the format write one’s trigger. The 7631
writes filler from end of last check area until D6 of
second index.

If stop or disconnect is issued before writing the
complete track of record addresses and records, the
data request circuits reset, but the #a0 operation con-
tinues. The file control writes blanks for each formatted
record address and record area until end of last check
area. Again, at end of last check area, the filler trigger
is set permitting the format write one’s trigger to write
filler from end of last check area until D6 of second
index. The write timing detail for HA2, record ad-
dresses, record areas, and filler bit writing is shown in
Figure 98.

Because the HAO-CE switch is off there are two major
differences between 1Ha0 customer write and HAO-CE
write, Transfer flag on HAO and head set pulse on
HAO are not generated when the Hao-ce switch is off.
Because transfer flag on Hao and head set pulse on
HAO are not generated, the content of random record
register RO can contain any valid character, includ-

Read Home‘ Address One from a Customer Track

If system sends stop, write blanks for remainder of track.

ing those that contain flag bits without causing the
alternate track to select. Another major difference be-
tween HAO customer write and Hao-ce write is the
verify address cycle. The verify address cycle is dif-
ferent than a Tro, TWA, and cyo verify address cycle
because only HAl is compared. If HA1 compares cor-
rectly, the compare true trigger is set at Bs of D2 in
check area for Ha1.

If the HAO customer write verified Ha1 and flag bits
were read, a flag operation occurs (Figure 86). The
flag operation for HAO customer write is the same as
the flag operation that might occur for TRO or TWA
operations. The result of flag operation after the home
address verify cycle causes the HAO customer opera-
tion to write on the alternate track.

HAO-CE Read

The HAO-CE read operation reads data from a track
that does not have a format track or when the format
track has been damaged. The Hao-CE read operation
is designed to read without format track signals, start-
ing with late index gated mA1, HA2, record addresses,
and records are read.

In a similar manner, HAO-CE read can be used to read
HA1, HA2, record addresses, and records from an alter-
nate track.

¢ Allows CE to read HA1, HA2 record address and record data.
e Two switches are used and must be on: HAO switch on operator’s panel, HAO-

CE switch on CE panel.

e Format track is not used to define read data areas; therefore index is end of

track.

To execute HAO-CE read the following sequence is used.
1. HAO-CE switch on
2. HAO customer switch on
3. Seek to the desired cylinder

End operation at the end of an area if system sends stop.
CE has ability to read a normal data track or alternate track.

4. Execute the HAO control cycle

5. Issue the read command

Receipt of the read signal starts the read operation.
Similar to HAO-CE write, the first cycle is the prep read-
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write cycle. The common prep read-write cycles func-
tions occur, and because the Hao-CE switch is on, the
contents of random record register RO are transferred
to the serial register. Briefly, assume random record
register RO contains a blank or an eight to prevent
action on the flag. This permits the HAO operation to
read the track specified by the head selection bits
transferred to the 1301 during the control HAO cycle.

Ace squelch conditions and head selection occur
when a prepare to verify and first index anp. Late
index gated starts the read operation. Late index gated
sets the address area trigger, and address area sets
the hold phase trigger. Hold phase timing is needed to
set the check prep and info search triggers and to
reset hold phase. Because the HAO-CE switch is on,
compare true is forced when read anp’s with HAO-CE.
The read gate is set in the data gap to read Ha1 and the
following check characters. The compare true condi-
tion permits the lead control trigger to set in the data
gap. When the lead control trigger is set, the data
transfer circuits operate while reading Ha1 ( Figure 99).

Read timing, with the exception of the address area-

trigger turn-on, is not different from any other read
operation. '

End of check area shows differences between Hao-cE
read and other read operations. Figure 99, line 6, shows
that record prep, read HA0 and D6 must AND to set the
record area trigger. Format signals are not available.
As a result of this difference the hold phase trigger re-
mains set after the check area reset because of the rec-
ord area trigger output (Figure 99, line 10). Bl of D1
sets the info search and check prep triggers and resets
the hold phase trigger, and another read cycle starts.
The data gap singleshot output and info search set the
read gate in the next acc gap. Reading continues, and
HA2 is transferred to the system. At the end of check
area (Figure 99, line 6), record prep, read HAO, and D6
AND; the record area trigger is set.

HAO Customer Read (HAO-CE Switch Off)

HAO switch on operator’s panel ON.

track.

- HAO customer read permits reading to start with mHaz
and to continue until second index sets the read-write
done trigger. There are some differences between HaoO-
ck and HAO read. Because the Hao-cE switch is off, ac-
tion on the flag cannot occur during the prep read
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Allows reading of HA2, record address and record data.

End operation at the end of an area if system sends stop.

The following record address is processed as a rec-
ord area. The read and data transfer timing for the
record address processed as a record area is not differ-
ent than that of any other read data cycle. Line 7
shows that the record holdover trigger is set during
uA2 when the record area trigger is set. Note that rec-
ord holdover is not reset until the end of the HAO read
operation. Address area is required to reset the record
holdover trigger. Because format track signals are not
used, trailing edge long gap is not available; therefore,
address area cannot reset record holdover. HAO-CE
processes the remaining record and address areas until
second index and verify HAO AND; the read-write done
trigger is set. Read-write done causes the 7631 to issue
end op to a 1410 system or normal end to a 7000
system.

If stop or disconnect is issued before reading a com-
plete track, the data transfer circuits reset, but the file
control continues to read until D5 of the next check
area. The HAO operation ends when D5 of check area
sets the read-write done trigger.

Read Alternate Track (HAO-CE)

HAO-CE read can be used to read the data from a speci-
fied alternate if the correct flag character is stored in
random record register. RO during the HA0 control cycle.
Following an HAO control cycle that stored a flag char-
acter into random record register RO, the read signal
starts the prep read-write cycle. At D3 the contents of
random register RO are transferred to the serial regis-
ter; at D4 the flag bits present cause action on the flag.
Action on the flag gates the flag bits from the serial reg-
ister to the 1301 flag register. When the head selection
occurs at first index, the 1301 uses the content of the
flag register to select head; the 1301 selects the speci-
fied alternate track. With the exception that an-alter-
nate track is being read, there are no read timing differ-
ences when reading an alternate track (Figure 99).

Format track is not used to define read data areas; therefore index is end of

write cycle; also, the verify address cycle compares
home address area one with the contents of the track
register. Since the HAO-CE switch is off, a flag search
occurs while reading home address area one. After
home address area one check characters are processed,
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flag bits in the serial register cause action on flag. Ac-
tion on flag switches the HAO customer read to the alter-
nate track. Because the compare true trigger is reset
with action on the flag, the HAO customer operation
starts on the alternate track with a verify address cycle.
After the verify address cycle, read data transfers start
with HA2. Each remaining address and record is read
and transferred to the system until second index sets
the read-write done trigger.

Write Format

Allows a format track to be written from system.
1301 write format set to write.
If HAO-CE switch is on, force a compare true.

of bit ring, test for code error (must be 1,2, 3 or 4).
Write filler from system stop to index.

If w1 is verified and a flag character is not present,
the HAO customer read operation continues on the
specified track and starts read data transfers with mHa2.
End occurs when second index sets the read-write
done trigger. As in the other HAO operations, if the
computer issues stop or disconnect prior to the end of
the track the data transfer circuits are reset and 7631
reads to the next check area. D5 of check area sets the
read-write done trigger.

Decode system write data to: write bits or no bits on format track, set bit mode

e Filler must be written for 11 characters or format error is indicated (format too

long).

5

The format tracks are written to define how the storage
space of the tracks is to be divided into records, iden-
tified and used. Before writing, a complete format
image must be assembled in the computer’s storage.
The computer’s format track image must consist of the
correct sequence of Bcp ones, twos, threes, and fours
for three reasons: firstly, the Bcp characters determine
if the file control is to write ones or blanks on the for-
mat track (Bcp one and three cause the file control to
write all bits. Bcp two and four cause the file control to
write blanks); secondly, Bcp one and two control six-
bit mode writing, and Bcp three and four control eight-
bit mode writing; thirdly, the file control is designed to
indicate a code error if any Bcp character other than
one, two, three, or four is received. A code error causes
an immediate format write end.

If the mAO-CE switch is on, the write format verify
address cycle is bypassed. If the HA0-cE switch is off,
the file control verifies the track address specified in the
track register’s head selection bits. Two write format
sequences are shown at the top of Figure 100. The top
write sequence shows a control cycle, followed by a
prep read-write cycle, and the index holdover trigger
reset before second index. Assume that, while the index
holdover trigger is set, a verify address cycle occurs. If
the verify address cycle is successful, format compare
true resets the index holdover trigger. Because format
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write timing cannot be started until first index, file con-
trol operation remains suspended until the next first
index. AGc writing starts as the first step in a write for-
mat sequence. Where a verify address cycle is required,
the sequence at the top of Figure 100 shows it takes at
least two disk revolutions to complete a format write
operation. :

If the mAO-CE switch is on, the format write sequence
also takes a minimum of two disk revolutions to com-
plete. Verify format and HAO-CE AND (ALD 70.15) to in-
hibit the normal index prep trigger turn-on. Index prep
is set with the first late index following the prep read-
write cycle, delaying first index until the next early
index pulse. Thus, format write with or without a ver-
ify address cycle takes a minimum of two disk revolu-
tions to complete. ‘

Another possible variation in format write disk tim-
ing occurs if action on flag occurs after ma1 has been
verified. Action on flag resets the index holdover trigger
and causes the verify address cycle to occur on the al-
ternate track. The alternate track format compare true
resets the index holdover, and write format is delayed
one more disk revolution (Figure 100, second write se-
quence). '

Writing begins when prepare to verify and first index
fire the 350-ps data acc squelch singleshot. Write for-
mat and data Acc squelch conditions anp; the format
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write ones trigger is set. First index sets hold phase
and the write gate, and writing starts. When the 350-us
data acc squelch singleshot times out, the write gate
remains on to create a gap between the acc data and
late index. Beginning with late index, format write
data is written from the computer. Figure 100 shows
the write data path for format write data.

The first data strobes or service requests cannot wait
to be issued at late index. Requests or strobes for the
first two characters are issued during the prep read-
write cycle if the operation is HAO-CE write format. The
first data character received is transferred from the 1-0
register to the serial register, and is decoded and stored
in the format holdover trigger ready for use. The sec-
ond character is stored in the serial register. The for-
mat holdover trigger remains reset because the first
character is a Bcp four ( Figure 101). The second char-
acter requested remains stored in the serial register
ready for decoding and use after the first character is
written. If the HAO-CE switch is off, the first two charac-
ters are requested at the end of the verify address
cycle.

Receipt of late index sets the record holdover trigger.
Record holdover, pulse one, and pulse two trigger out-
puts anD to gate run clock on format write. Run clock
on format write sets the clock trigger and restarts the
bit ring. The first B7 samples the output of the decoder;

Werite Check

Permits checking data previously written on disk.
System operates in write mode.

1301 operates in read mode.

7631 compares system write data with 1301 read data.

€rror.

Write check provides a method of checking data pre-
viously written on a disk. If the write check operation
is used, it should follow the write operation to be
write-checked. Write check conditions the 7631 to re-
quest write data from the system and compare it with
the read data from the 1301. The type of write check
operation performed (TRO, TWA, SRO, or cyo) depends
on the preceding mode of operation; that is, if sro pre-
ceded the write check instruction, then the check is a
write check sro. The prepare to verify triggers are not
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if the decoder output is a zero the format holdover trig-
ger is not set. Because the first three characters de-
coded are Bcp fours, no-bits are written for the first
three characters. The format holdover trigger remains
reset until the fourth character is decoded. ( Figure 100
shows the decoder outputs are monitored to determine
the machine bit mode and to set code error if an in-
valid character is received. Figure 101, line 1, shows
the write format data sequence.) '

Starting with late index gated, eight bit mode char-
acters are written to format HA1. After Hal is formatted,
six-bit mode characters are shown. With the exception
of Hal, the remaining format track areas can be written
in six- or eight-bit mode.

The format write instruction is the only instruction
that requires the computer to issue stop or disconnect.
Stop or disconnect sets the run digit and filler triggers.
Eight-bit mode filler is written until D6 of second
index, when machine idle resets the write gate. D11
must reset the record holdover trigger before second
index to prevent a format too long error; second index,
record holdover, and write format cause a format error.
A format error means that stop or disconnect has been
issued too late to have D11 reset record holdover be-
fore second index; this indicates the program did not
allow space to write at least 11 characters of filler after
the format track.

A failure to compare during data comparison is indicated by write check error.
A failure to compare during check character comparison is indicated by parity

reset when write check is decoded during the write
check control cycle. This permits the previously set
prepare to verify trigger to sequence the write check
operation. For example, if the prepare to verify TRO
trigger is set, write check and receipt of write cause
the file control to execute a prep read-write cycle, a HA
verify address cycle, and to write check the following
record address and records. (Figure 103 shows write
check timing for the first record address and record of
a Tro write check operation. Lines 1 through 16 show
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that the read timing is identical to any record address
or record read data cycle.)

Figure 102 shows write check data flow. The heavy
dashed line shows write data flow from the serial reg-
ister to the compare circuits. Read data flow follows a
normal read data path: from data trigger A, to data
trigger B, to the shift register, and to the compare cir-
cuits. Check characters are generated from the read
data; they are read out and compared with the check
characters read from the disk track.

The sequence of a write check operation follows the
sequence of the previous write operation. For example,
if the previous operation was a TRO operation, it can be
followed by write check.

Two exceptions occur during write check. Firstly, a
write gate is not generated for a write check. Secondly,
because write data is compared with read data, the first
write data character must be stored in the serial regis-
ter ready for comparison before reading the first data
bit from the disk; therefore, D1, record or address, and
write check are used to set the lead control trigger. The
first data strobe is issued at B6 or the first service re-
quest is issued at Bl when the lead control trigger
is set.

Because file control timing is operating in read mode,
the hold phase reset stops the timing at Bs of D2. (Fig-
ure 103, line 21, shows that the service request trigger
remains on until timing resumes with the receipt of the
first read data bit sync.) ,

Request cycle fetch is generated when lead control,
not read, and not first index anp. Request cycle fetch
controls:

1. the input register reset (B1)

2. the input register loading (gate write data one,
at B5)

3. the data strobe (B6)
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B6 of D2 sets lead holdover. Lead holdover, not read,
and not first index control:

1. the serial register reset (Bs1/24).

2. the input register transfer to the serial register

(gate register one to serial register)

When the data gap sensor times out in the gap sepa-
rating Acc from the read data, the read gate is set and
reading starts. Receipt of the first read sync-bit causes
a phase selection. The read bit timing is used to gate
each read data bit from data trigger A, to data trigger
B, from data trigger B to the compare circuits, and into
the shift register. The read data bit timings are also
used to gate the corresponding bit of write data from
the serial register to the compare circuit, where the
write check comparison is made.

Each data character transferred to the file control is
compared with the corresponding read data character
from the track. The read and write data comparisons
continue until check area (Figure 103, line 22, shows
the readout gate). The check characters generated with
read data are then compared bit by bit with the check
characters read from the data track. (Figure 103 shows
that check area read mode timing ends at D6. Since a
TRO write check operation is assumed, the timing se-
quence required to compare write data with read data
is shown starting with the following record area.)

The write check operation ends are the same as the
operation being write-checked. The write check end op
can be the result of stop or disconnect after the last
write data character is transferred, or of end of track if
a complete track of records and addresses is written.
The verify monitor is set when each record address or
record is write-checked; the monitor gates not compare
conditions to the write check error trigger. A write
check error is indicated for not compare condition. If a
not compare condition occurs while comparing check
characters, a parity error will be indicated.
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Format Write Check

Permits write checking of a write format instruction.

Failure to compare causes write check error.

file adapter circuit check.

Format write check conditions the file control to read
and compare the format track data with format write
data transferred from the system. In addition, the gap
detectors and the three zeros triggers outputs are com-
pared to determine if the format track gaps are correct,
or if the gap detectors are operating correctly. A read
and write data comparison failure sets the write check
error trigger. If the gaps or gap detectors cause a fail-
ure, a file adapter circuit check results,

As in format writing, format write check data flows
from the serial register to the control decoder where
the one’s decoded output is used to set the format hold-
over trigger (Figure 104). The format holdover trigger
output is used to set the format write ones trigger; the
format write ones trigger output is used for compare
data. Check characters are also generated from the for-
mat write ones trigger output, and because check char-
acters are not needed, the readout gate is not gener-
ated. Read data flows from the format track to data
trigger A, to data trigger B, and to the compare cir-
cuits. Format read data is also used to operate the
phase select circuits to generate read data timing.

Compare Circuits

Figure 105 shows the simplified format write check
compare logic. A compare failure during write check
sets the write check error trigger. When write data
(BCp twos or fours) are decoded, the format write ones
trigger is reset. The lower portion of Figure 105 shows
the simplified logic used to test for the presence of gaps
or inoperative gap detectors. Five tests are made in a
format write check operation. The first test is made to
compare format read data (all one bits) with decoded
tormat write data. Serially by bit, the format read one-
bits are compared with format write one-bits (Figure
105). If a bit fails to compare, the write check error
trigger is set.

The remaining four tests are used to test for the ab-
sence of gaps or for inoperative gap detectors. The first
gap test, no short gap, compares format not write ones
with no short gap; these conditions indicate no short
gap and cause a file adapter circuit check (Figure 105).
The second gap test, short gap detector inoperative,

Compares system write data decoded to bits or no bits with format read data.

Also tests format long and short gap singleshots, and if incorrect indicates a

compares format write ones with short gap; these con-
ditions indicate short gap detector inop and cause a file
adapter circuit check (Figure 105). The third gap test,
long gap det to short, compares format write ones with
long gap; these conditions indicate long gap det to
short and cause a file adapter circuit check (Figure
105). The fourth gap test, no long gap, compares for-
mat not write ones and not long gap; these conditions
indicate no long gap and cause a file adapter circuit
check (Figure 105).

Timing Circuits

The starting sequence for the format write check oper-
ation is the same as that of format write (format write
check timing is shown in Figure 106). Beginning with
the first index the data acc squelch singleshot is pulsed.
The data acc squelch singleshot output sets the format
write ones trigger because the write gate is not gen-
erated during the write check the format write ones
trigger output during first index is not used. First
index is also used to set the hold phase trigger. Hold
phase is required to develop timing for the write check
operation when reading gaps in the format track. The
write check operations start with late index gated.
Late index gated sets the record holdover trigger (Fig-
ure 106). Record holdover and format check set the
read gate and clock triggers.

Because the first read data characters are blanks,
hold phase timing is used to sequence the format write
check operation for the first three character cycles.
After the first three blank characters are compared, the
first bit of format read data is used as bit-sync by the
phase select circuits. Normal read data timing is devel-
oped until the next blank character is read from the
format track.

To illustrate the above, (aLp 10.16) circuits 5A and
5B cannot gate B4 to flip the binary trigger because
circuit 5A is inhibited with hold phase and circuit 5B is
inhibited with not decode ones when the format write
data decodes as zeros. When ones are decoded, decode

‘ones, format check, and B4 flip the binary trigger to ef-

fect a normal read data phase selection. The format
write ones trigger is set for each ones decoded. The

Operations Timings 163
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Sense (7000)

e Control timing circuits and transfer ten bytes of sense data.

o Indicates error and attention status of 7631 and 1301’s.

The sense command is used to obtain status informa-
tion from the 7631. The status word contains ten four-
bit bytes of error and attention status information. The
first byte, the summary byte, indicates the type of error.
The next three bytes indicate specific errors that oc-
curred on the preceding instruction. The next byte in-
dicates whether the 7631 is programmed for six-bit
mode. The next three bytes indicate the accesses which
have been programmed to seek and have come to rest
waiting for use. The last two bytes are reserved (Fig-
ure 107).

Receipt of the sense command signals the 7631 to

Status Bit BCD

Char No. | Bit Comment

Assignment

Reserved
Program Check Summary
Data Check Byte

Exceptional Condition

N o w
— N A

Invalid Sequence
Invalid Code
Format Check
No Record Found

Program
Check

N W
—- N s>
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Response Check

Data Compare Check

Parity or Check Char Code Check

Data Check

N W
— N s

Access Inoperative
Access Not Ready
Disk Storage Circuit Check
File Control Circuit Check

Exceptional
Condition

N w
—-N A D>

Reserved
Six=Bit Mode
Reserved
Reserved

Data Mode

N O w
— N A~

Module 0
Module 1 (Disk Only)
Module 2
Module 3 (Disk Only)

Attention

—N s>

Module 4
Module 5 (Disk Only)
Module 6
Module 7 (Disk Only)

Attention

o
N O~ W N~ Ww
—- N A>

Module 8
Module 9 (Disk Only)
Reserved
Reserved

Attention

NoOoOw
- N K>

8,9 Reserved

Figure 107. Status Data Bit Assignment

start the timing circuits and transfer ten bytes of data.
Oscillator pulses are used as the source of sense timing.
The sense command disables the immediate stop on
error signal to allow all sense data to transfer without
interruption. Beginning with DO, the first service re-
quest is generated to transfer the first byte of sense
data. Odd parity is assigned to each byte of transferred
sense data. Sense data transfers continue for each digit
cycle until D10 prevents service requests and causes
the 7631 to signal normal end to the data channel (Fig-
ure 108). ‘
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Program Check Bit 5

Data Check Bit 6

A\ Oscillator On DN A\ Exceptional Cond Bit 7
/ B5 /
Osc
Invalid Sequence Bit 3
5004 Invalid Op Bit 5
[\ Format Check Bit 6
o Block Immediate Stop on Error DO A No Record Found Bit 7
/ BS /
Run Invalid Adr Bit 3
Digit Response Check Bit 5
T Step Digit Data Compare Check Bit 6
70.24 A Drive D1 A Parity or Check Char Bit 7
Mach Idle R 87 / B5 /
Access Inop Bit 3
Clock Access Not Rdy Bit 5
o] 1 o bitiing Drive FF Ckt Check Bit 6
Request | b2 A A Ckt Bi
50.15
BS1/28B R B5
Sense S
Avail to One T A \_Generate Parity D3 A Six Bit Mode Bit 5
End Response "{03 B5
Access 0 Mod 0 Bit 3
Access 0 Mod 1 Bit 5
Access 0 Mod 2 Bit 6
A t Set Service Request on Sense D4 A Access O Mod 3 Bit 7
D10 / B5 /
Access 0 Mod 4 Bit 3
Access 0 Mod 5 Bit 5
\ Access 0 Mod 6 Bit 6
A Reset [-O Register D5 A Access 0 Mod 7 Bit 7
BO / 85 /
\ \ Access 0 Mod 8 Bit 3
A\ __Serial Register to |-O Register D6 A 4 Access 0 Mod 9 Bit 5
Bl B5 /
B4 A\ Reset Serial Register A\ Normal End
1/2 bit A / D10 /

Figure 108. Sense—7000
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The drum has 400 tracks: 10 cylinders of 40 tracks.

The drum control feature of the 7631A file control*
permits one or more 7320 drum units to be connected
to the 7090/94 or 1410 systems. The drum control fea-
ture can be installed on any one of the five 7631A mod-
els. The drum provides the system with reduced access
time and higher data transmission rates to and from
the data stored at random. Mixed 1301 and drum units
can be connected to the 7631A with a drum control
feature installed; this feature permits the drum to be
used as an index for 1301 data storage or as intermedi-
ate storage for data to or from the 1301 data storage.

The drum control feature is packaged in a logic panel
containing 84 (3 X 28) socket positions; the 7631A has
space for three panels of this size. The drum control
feature uses saturating drift transistor-diode logic and
spTRL. The voltages for this logic feature are available
in the 7631A; therefore, field installation of this feature
is possible.

The high speed 7631A circuits make it possible to
function with the drum control feature. However, the
drum control feature cannot be used with 7631 because
it does not have the required high speed circuits. When

#The 7631A designation pertains to units of the 7631 File Control having
Serial Numbers 12000 and higher.

Operational Characteristics

Drum read and write operations are identical to 1301.
Set access in-op is an invalid drum operation.
The drum does not use flag bits.

Since the drum and the 1301 are organized similarly,
only the operation differences are presented.

Drum Control Feature

The drum control feature can be installed on any one of the five 7631 models.
The drum provides reduced access time and higher data transmission rates.
Mixed 1301 and drum units can be connected to one 7631A.

Drum operation is essentially the same as 1301 operation.

the drum is connected to the 76314, its operation is es-
sentially the same as 1301 operation. The drum can be
controlled by 1301 programs without major program
revisions. Some of the drum and 1301 differences are:

Capacity (six-bit

characters) 1301 Module-28x10° Drum-1.27x10°
Character frequency

maximum 1301-90-kc Drum-208-kc
Rotational speed

maximum 1301-1795 rpm Drum-3550 rpm
Rotational delay

average 1301-17 ms Drum-8.5 ms

The drum data organization closely parallels the
1301 disk data organization. The 1301 has 250 cylinders
of 40 tracks each. The drum has its 400 tracks arranged
in ten cylinders of 40 tracks each. The 1301 has a for-
mat track for each of its 250 cylinders. The drum has
one format track for the entire 400 data tracks. The
format track in either case is program-controlled.

The 7631A has provisions to connect five files; with
the control feature, these units may be either drum
units or 1301 disk files in any combination up to the
five unit limit.

Seek operation requires electronic head switching—no mechanical motion.

Seek

The drum seek requires only electronic head switching;
no mechanical motion is necessary as in the 1301. This
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means the program-interrupt that is generated when a

seek is completed will always arrive during the seek
- with the drum unit. The 1301 signals not ready while
the arms are in motion as a result of a seek. The drum
has no provision for the not ready signal.

Write Operations

The writing modes available with the drum are identi-
cal to 1301 writing modes. The writing modes are:
write single record, write full track, write track without
addresses, write home address, write cylinder, and
write format. To perform a format write with either the
1301 or the drum a switch must be thrown on the se-
lected module.

Read Operations

* The modes of reading available with the drum are
identical to 1301 modes of reading. They are: read
single record, read full track, read track without ad-
dresses, read home address, and read cylinder.

Address Organization

Write Check

Drum operation with write check is essentially identi-
cal to 1301 operation.

Set Access Inoperative

The set access inoperative command is invalid to a
drum.

Cylinder Operation

Cylinder operation is an optional feature of the 7631
file control. The cylinder mode drum appears to be ten
cylinders of 40 tracks each; this makes drum cylinder
operation the same as 1301 cylinder operation.

Alternate Surface Flagging

The drum does not use flag bits. Defective drum tracks
are replaced by permanently wiring in a head pro-
vided for the purpose. The defective track will not
have a read-write head. The alternate head acts as a
permanent replacement for the defective location.

e A circuit check is made to insure the use of access zero only.
e The drum assumes the same module number as a single module 1301.

The address format in the 7631A file control is as
shown:

M TITT

A BRR
T___Record number
two characters
Track address—
four digits (0000-0399)
Module number (0, 2, 4, 6, 8)
Access number (Always 0 with 7320)

The drum unit is addressed as access 0 because mul-
tiple accesses are not meaningful with the drum. A cir-
cuit check is made to insure the use of access zero only.

The module number for a drum depends on which
of the five cable connectors on the 7631A is being used
with the file. The drum assumes the same module num-
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bers as single module 1301’s connected in the same
manner. The drum unit is: module 0 if connected to
the first cable connector of the 7631A; module two if
connected to the second cable connector; module four
on the third cable connector; module six on the fourth
cable connector; and module eight on the fifth cable
connector. An odd number in the module field will re-
sult in an unusual end due to access inop.

The method for addressing the drum track is to use
a number between 0000 and 0399. The highest order
address digit is not needed but is carried along for 1301
compatibility.

The two random record number characters serve the
same purpose on either the 1301 or the drum,



Instruction Times

e The drum takes one half the time to execute a comparable 1301 operation.
e A new line, drum on line, is added to the 7631A interface to differentiate, in

the 7631A, between 1301 and 7320.

e Squelch is not used but recovery delay is needed after head switching.

e The format skew detector is disabled with drum on line.

¢ Format sync bits are not used.
e Phase selection is not needed with 7320.

e The 7320 clock track is the same as 1301, but two data bits are written for each

1.6 us cycle.

Read and write operations vary in time duration de-
pending on the length of the data field involved. In
general, the drum takes one-half the time taken by the
identical operation on the 1301. Access time, of course,
is much faster than that of a 1301.

Service requests or data strobes occur.as often as
once each 4.8 microseconds with the drum when six-bit
characters are transferred. The 7631A checks for an
overrun condition 3.32 microseconds after a service re-
quest rises at the output of the line driver to the inter-
face.

Control, prep read-write and sense operations are
timed by the 7631A oscillator; the operation is the same
time with either a drum or a 1301.

A new line, drum on line, is added to the 7631A in-
terface to differentiate in the 7631A between a 1301
and a 7320.

The acc burst is not needed by the 7320 but is writ-
ten for 1301 compatability.

Squelch is not used with the 7320 but recovery time
delay is necessary after switching heads, so the squelch
logic is retained to give this time delay on sro.

The format skew detector is disabled with drum on
line.

The index area is 475 =35 microseconds.

There are 350 microseconds (478 bits) left to the pro-
grammer for re-addressing at the end of the track.

Format short gap is the initial controlling factor de-
termining the end of a data area and the start of check
area when reading or writing.

Formatting is similar to that in the 1301, but since
there are no format sync bits, there is space for 384
more characters in six-bit mode or 286 more characters
in eight-bit mode.

Phase selection is not required with the 7320 because
of the fixed and rigid head mounting.

Because phase selection is not required, sync bits are
not required except for a few specified positions on the
data track. Circuit delays require sync bits with the
first and last characters of each address or record, the
first check character and the first acc character. No
sync bits are written on the format track.

The drum feature enables the bit ring to bypass Bs
time in all areas where sync bits are not written and to
remain in step with the data with drum on line.

The drum bit rate is double that of the 1301: 0.8
microseconds as opposed to 1.6 microseconds.

The prerecorded clock track on the 7320 has the
same frequency as the 1301.

With drum on line, two bit cycles occur within each
1.6 microsecond clock cycle.

The 1301 selects one of the four phases of each 1.6
microsecond clock cycle for data gating. The 7320 must
use two of the four phases (phases one and three) each
clock cycle to accommodate the double bit rate of the
7320.

With drum on line, the 7631A chooses phases one
and three of each 1.6 microsecond clock cycle to pro-
vide data clocking at a 0.8 microsecond rate.
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Drum Feature Functional Units

Phase Pulse Control

e Phase pulse control circuits start and stop drum read and write timing instead

of phase select circuits.
e Drum phases one and three mixed are used for timing.

o The delay line pulse generator is pulsed twice for each 1.6 us clock cycle.

The phase pulse control circuits, three triggers labeled
phase select, reset phase, and data sync, are used only
for drum operation. This circuit is used to start and
stop all drum read and write timing instead of the
phase selection circuits required for 1301 operation.
Drum on line, available when a drum is selected, dis-
ables the phase selection circuits used for 1301 opera-
tion and enables the drum feature phase pulse control
circuits (see Figure 109, circled numbers one and two).

Briefly, the phase pulse control circuits or drum
phases one and three and gate the two phases to the
begin drum bit cycle line. The begin drum bit cycle
line becomes the selected phase input to the delay line
pulse generator. Because two phases of each drum
clock cycle are gated onto the selected phase line, the
delay line pulse generator is pulsed twice for each
clock track cycle, or once every 0.8 microseconds.

BS Control 4

BS

Delay Line Bit
Pulse Generator Ring
(500 - 700 DI )

BS Control
1

Since drum and 1301 operations are similar, some of
the turn-on and turn-off conditions for the selected
phase are similar. Figure 110 summarizes the drum
phase control on and off conditions. For example, see
the circled number one on the left side of Figure 110;
set hold phase on index is used for both 1301 and drum
operations. Set hold phase on index is needed during
HAO-CE write operations to generate timing used to
write index area filler. :

A difference between 1301 and drum operation can
be shown by the absence of the drum phase select trig-
ger reset required to end read mode hold phase timing
at Bs of D2. To simulate 1301 timing when operating
with the drum, the drum phase select trigger is not
reset at Bs of D2 and clock phases one and three con-
tinue to appear on the selected phase line after Bs of

BO
Clock Trigger
BO

Not Hold Bit Ring

Bits 1 through 7

(B7HO )

Selected Phase

Selected New Phase

Phase

Read Data -\ Selector
Hold Phase J @ﬁot Drum on Line
g1 [\ 21+23 (_
Clock A Y
@2 P2+ B4 J
Clock 22
Clock B B4
from Drum Phase
7320

Select
Drum

Begin Drum Bit Cycle

@Bmm on Line T

Gate (See Note 1)

R
50.15.2

Figure 109. Phase Pulse Generation and Bit Ring Control
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Note 1: The gate represenis the numerous phase select timings
shown in Figure 110.



D2. To stop drum read timing at Bs of D2, the clock
trigger is reset to stop bit and digit ring operation until
the first read data bit-sync sets the clock trigger to re-
sume bit and digit ring timing, as in 1301 operation.
Another difference in 1301 and drum operation is
check area timing. Because the check area trigger is
reset in read and write mode with timing pulses, check

area ends at D5 for drum operation (D6 with 1301 op-
eration) when the reset phase trigger is reset. (See Fig-
ure 110, circled number two.) The early check area
reset, for drum operation, insures that the next address
or record area will not be modified by a check area
timing circuit delay caused by skew.

Phase
Format Read Data Select
Format Check Gate / T
[750.15.2 Begin Drum Bit Cycle (10.13)
R M—/ ( Produces ''Selected Phase'!
50.15.2 50.15.2 twice each clock cycle)
Drum on Line
( )Ser Hold Phase on Index
Filler A
(:)Set Hold Phase on Data
Run Clock on Format Index _D_
50.15.2 50.15.2
Machine Idle Reset _\
Phase 1 _01.40.19
Phase 3 01.40.19
50.15.2
Reset Data
Reset Hold . S
@ Phase Check Area Phase Trigger M__ Y:C
T o wHo |
Set Hold Phase on Data (50,25 ) ‘ Check Format Gatel Mochine Il feser
ichin
Machine Idle Reset R |_ e — — IR
50.15.2 50.15.2

Figure 110. Drum Phase Pulse Control

Bit-Sync Control

¢ The bit-sync control circuits alter the bit ring sequence.

e The BS control trigger starts the bit ring from B0.

The bit-sync control circuit is needed for all drum read
and write operations. The circuit is needed because
only certain characters written on the drum have sync-
bits. When the Bs control trigger is on, the bit ring
cycle starts from BO rather than Bs, and steps through
to B7 and directly to B0 again.

During 1301 operation the bit ring develops an odd
number of bit timings (depending on bit mode, seven

or nine); thus, the binary drive sequence must be al-

~ tered before each succeeding bit ring cycle. Failure to

alter the bit ring drive sequence before entering the
next bit ring cycle causes the ring to start operation
with the incorrect bit drive phase, drive A for Bs. To
alter the bit drive phase sequence, B7HO is applied to
the hold bit drive line (arp 01.50.05). Hold bit drive is
applied (as inhibit to the binary trigger drive) to pre-
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vent 500-700 from setting the aB trigger during B7HO.
Hold bit drive causes bit drive B to remain unchanged
for two consecutive bit timings; in this manner the bit
drive is synchronized for the next bit ring cycle.

During drum operation the output of the B7HO trig-
ger, hold bit drive, is inhibited if the drum Bs control
trigger is set. The Bs control trigger output causes the
bit ring to step from B7 time and drive B to drive A. If
drive A is present following B7 and drive B, the bitring
is conditioned to produce the B0 output rather than
the Bs output.

BS

Rd or Wr Control

The bit-sync control circuit, with the Bs control trig-
ger set, gates BO as an alternate Bs; therefore, BO and
alternate Bs occur simultaneously (Figure 111). Al-
though the alternate Bs is never written-on the drum,
it is needed for 7631 operation and is gated to the Bs
signal line (ALp page 01.50.05.1).

Because more normal sync-bits are inhibited than
are generated, or-1 of Figure 111 shows the reset con-
ditions for the Bs control trigger to show where normal
sync-bits are required.

\Alfernafe Sync Bit

Bl v T

50.04.2
Write Data, D4, B4

Check Area, D1, B4
Condition BS Control
Reset BS Control ORI
Machine Idle Reset
Prep Read - Write u

Res Hold Phase Check Area 50.04.2
Check Area

Not Drum on_Line

Figure 111. Bit-Sync Control

Missing Sync Bit Detection

¢ All drum characters do not have sync bits.

( Becomes BS on 50.05 )
50.04.2

l—l;Suppress Alternate

ll—l Sync Bit (10.14)

50.04.2

e Drum missing sync detection is needed to locate the missing gap that precedes

the last character of every address or record.

When reading from a 1301, the gap between the main
body of an address or record and the last four charac-
ters, consisting of the last data character and three
check characters, is recognized by sensing a missing
syne bit in the gap. The missing sync bit line activates
the three zeros circuitry to provide definition of the
gap, last data character, and the check characters.
When reading from a drum, more sync bits are miss-
ing than are present. Some other means to-insure accu-
rate definition of these areas must be used. Five trig-
gers have been added to the drum feature for missing
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sync detection (Figure 112). The five trigger sequence,
started by the format track short gap singleshot output
starts the sequence. The sequence uses the timing
pulses shown in Figure 112 to locate accurately the
missing sync gap that precedes the last character of
every address or record area. Once the missing sync
signal is generated, check area recognition depends on
the action of the three zeros triggers; the operation is
exactly the same as the 1301 operation after the miss-
ing sync gap is located.



Clock Trigger Control

o The clock trigger control circuits are only used to read the drum.
e Clock trigger control is used to stop bit and digit ring operation to simulate
1301 timing.

The clock trigger control circuit is used for drum read  record area and are not stopped until the end of check
operations. The block read clock trigger, when set,  area (Figure 110, circled numbers two and three). To
causes the clock trigger to reset and to prevent further ~ simulate 1301 read timing, some means must be pro-
bit and digit ring operation (Figure 113). Because the = vided to stop the bit and digit ring advance in two
drum read data phase is stable, the drum phase select  areas of a drum read operation.

circuits are started at the beginning of each address or

Read Gate Short

Check Prep Gap Ti T2 T3 BS
Not Check Area B7HO| B4 BS 1/2B T '['3' \Synce Bit Missing Drum

Short Gap / T4I
Drum on Line 50.04.2 - 50.04.2
Machine Idle Reset R _\_ R _\_“ R _—‘— R

50.04.2 50.04.2 50.04.2 50.04.2

50.04.2 T4

Bl BO
Check Area

50.04.2 R
50.04.2

Format Track i

| -
AGC Sync Record Sync Sync  Check
Data Track S—e|7 7jo s | ] 7o 7o S, 7lo 7is 71 7lo 7fo 7

Drum Format Short Gap SS | 3.2 U sec—>  le—

(40.05.2)

Drum Short Gap Trigger . Check Area, Bl
(50.04.2 )

T1 Trigger Short Gap, B7HO J————=Short Gap Trigger
(50.04.2)

T2 Trigger T1, B4 [rmm—— T
(50.04.2)

T3 Trigger 12,85128 12

Missing Sync to 3 Zeros Trigger 13, T4 | I

Check Area (ist Zero set, 3rd Zero Reset, BS 1/2 B) | B5, D5

T4 Trigger 13,80 [ T3
(16.11.2) -

Figure 112. Missing Sync on Read

Drum Control Feature 175



The first area is the five-character acc burst where
1301 hold phase timing is-stopped at Bs of D2 (Figure
114, top line of digit timing). To stop drum bit and
digit ring timing at Bs of D2, the info search, D1 and
drum on-line signals are anp’ed to set the block read
clock trigger. The block read clock trigger causes the
clock trigger to reset and stop the bit and digit ring
advance without disturbing the drum phase pulse gen-
eration circuits. Bit and digit ring timing remains at Bs
of D2 until the first read data bit-sync resets the block
read clock trigger. The clock trigger is set with either
address or record and check prep signals to restart the

bit and digit ring timing after the block read clock
trigger reset (Figure 113).

The second area where bit and digit ring advance
must be stopped to simulate 1301 read timing is the
missing sync gap. (Figure 114, line two, shows the miss-
ing sync gap; line one shows the bit and digit ring tim-
ing stopped during the gap at Bs of D7.) Triggers T2
set and T3 reset provide the signal needed to set the
block-read clock signal to suspend until the first read
data bit-sync after the gap causes the block-read clock
trigger to reset, allowing bit and digit ring timing to
resume (Figure 113).

Block Block Clock
2 Read Clock Prior to
—T_———————‘\ Read Data CI,OCk
T3 T Trigger
/ T Clock Trigger
50.15.2 ] 1 Shift 3 “\_Step Bit Ring Drive
R BS Hold Bit Drive
50.15.2 R (B7HO) 50.04
Drum on Line 50.15
Info_Search
Di +Blocks Reset of No Shift Trigger
50.15.2
. Read or Write
Selected Phase M Fmt Inst
00 — —Condition BS
100 Dlyd Block Clock B4
Read Data / 50.15 = Control ( Reset )
50.15.2 50.15.2 50.15.2 :

Figure 113. Clock Trigger Control

Drum Operation

Skew

e Drum skew is a fixed delay difference between drum clock and data signals.

o The 7320 delay adjustments correct the skew.

The six-bit displacement between the format and data
tracks represents 4.8 microseconds, one drum character
of electronic skew: the worst case condition (Figure
114). This displacement occurs because of data write
circuit delays. When the data track is written, five cir-
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cuit delays are added before address or record area is
recognized. Additional delay in the turn-on path to the
format write ones trigger, line delay to the 7320, and
write circuit delays also add to the skew, making the
total about two microseconds. This displacement oc-



curs in 1301 operation also, but 4.8 microseconds only
represent three bits of 1301 data. The same amount of
displacement, 4.8 microseconds, must be considered to
read and write correct length drum records and ad-
dresses.

While reading the data track, more displacement is
added because the format read data path delays are

Digit Time

less than the read data path delays. The total read-
write displacement, 4.8 microseconds, is shown in Fig-
ure 114. The write sequence chart (Figure 115) is
shown without any displacement between format and
data. Once the write operation starts, the timings are
relative.

DNJ DO | D1 | D2
!

| D3] D4 |D5 | D8
I N

|p7  |oN|Do|D1|D2)D3|D4|D5 | DN |DO | DI | D2 ——»
[ T T T 1T [

Format Track [ ] I
*+—— AGC —*> "S_‘—“ Record T————"%_Check ™
g oYne Sync 2 'Sync

Data Track s ez 7o 7)s | | L 7lo7[o 7o 7fo-7|s_Jo 7o 7jo 7fo 7| 7 7s 75 75 6[7070 7S —

! Sync & &g

\ Y ync
Info Search Di, Bl [ 1 | D1, Bl r—
(50.22) " Short Ga
Block Read Clock ,Tzﬁraﬂ Data Bit Sync [r—
(50.15.2) Stop Bit Start Bit '

Ri Ri

Clock Trigger (50.15 ) ting  Ning & | LI | I
BS Control Bl B4 l-ﬂ D1, B4, Check Area L
(50.04.2)

Bl E
|
I
|
|

3.2 v sec i

Drum Format Short Gap SS |~

(40.05.2)

Drum Short Gap Trigger Short Gap SS ] Check Areq, Bl
50.04.2 ‘ —_—

.(” Trigger) Short Gap, B7HO === Short Gap Trigger

(50.04.2) -

T2 Trigger s T

(50.04.2) -

T3 Trigger T2, BS1/2B I |T2

(50.04.2) —

Missing Sync to 3 Zeros Triggers 13, T4 f_] T4

(50.04.2)

Check Area Ist Zero Trigger, Not 3rd Zero Trigger, BS1/2B | 185, D5

(50.26) —

1 Trigger T3, 80 [T 118

(10.11.2)

Figure 114. Drum Read Sequence
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Format Track

DD
DN DO D1 D2 D3 D4 D5 D6 D7 D8 ¢ N DO DI D2 D3 D4 D5 DN
i 1 ]

DO DI D2 D3 D4

Sync w AGC Sync w Syncw Sync w AGC
Data Track o7l 7o 7o 7o 7| Io 70 7[0 710 75 7| Io 7io 70 710 7\ jJo 7o 7fo 7o 7o 7L
Phase Select Tgr I |_D5 B7HO |
1(3 s5(2:,15.2I )T K . gl EisetkHXId Phase . B
ontrol Trigger D4, pd—Ip1 DO, B4 Check B1 eck Area D5, D
(50.04.2) Record D4, Are’q Reset BS Ctrl
Check Prep | 100, Check Area [r—
(50.26.1) .
Drum Short GOE SS m lw |
(40.05.2) Short Gap
Check Area Write Mode | ] D5, B5
(50.26.1)
Suppress Sync Do | |Di
(50.20 )

Figure 115. Drum Write Sequence

Clocking

e 7320 clock cycle is 1.6 us, the same as 1301.

e Two 7320 data clockings are generated from each 1.6 us clock track cycle.

o Phases one and three are used as the selected phase.

The bit rate of the 7320 drum storage unit is twice that
of the 1301. Because the frequency of the prerecorded
clock track is the same as that of the 1301, two data
clocking cycles are generated within each 1.6 micro-
second clock timing.

In clocking data from the 1301, the clock cycle is di-
vided into four equal phase timings and one of the
four is selected for use. The selected phase pulse is

Read-Write Heads

e Read-write heads are rigidly mounted.
e Data and clock pulse relationships are fixed.

Unlike the 1301, the 7320 heads are rigidly mounted
and do not move. This rigidity assures that the data
and clock pulse relationship will not change. When

178

transmitted down the delay line pulse generator which
provides all the necessary control pulses for data han-
dling.

In clocking data from the 7320, two of the four phase
pulses, one and three, are selected and transmitted
down the delay line causing the data handling rate to
double (Figure 109).

using the 7320, the need for phase selection is elimi-
nated and the simpler phase pulse control circuits are
used.



Phase Pulse Generation

e Phase pulse generation controls phase one and three gating.
o Four sync bits are written in each data and related check area.

The selected phases one and three, or drum bit cycles,
start at the beginning of each address or record area
and continue under control of the drum phase select
trigger until after the check characters are processed.
The drum phase select trigger controls the gating of
drum bit cycle phase pulses on both read and write
operations (Figure 116).

In order to clock data and to allow the read controls
to function properly, four sync bits are written in each
data and related check area (Figure 115). The first and
last characters of each address or record, the first acc
character, and the first character of each check group
have sync bits. To insure that the bit ring is in step
with the first data character, it is allowed to step to Bs

Format Bits

Clock Phases

Set Hold Phase on Data /" Address or Record 1

|1l213|4|1|2!3|4|1|2I3I4|1|2|3|4|1|2lsl4|1|2|3l4|1l2|3|4l1121314|11213l4|112|3 4|1|2 |3|4|1|

and stop in the acc area (Figure 114), This action is
under control of the block clock and clock triggers.
When the sync bit of the first data character is sensed,
it sets the clock trigger to run the bit ring. There is a
time delay between the time the clock trigger receives
the turn-on pulse and the time the clock trigger actu-
ally turns on and allows the bit ring to be advanced to
BO. If the circuits had worse case delay, and the sync
bits were not written, the bit ring could not be ad-
vanced in time to accept a data bit at BO time, and
would be out of step with the data for the entire record
or address. The sync bits are a built-in delay to insure
proper operation.

LALLM

Set Phase Select Trigger

Phase Select Trigger /

Phase Pulses ( Drum Bit Cycles )

Reset Phase Trigger

Reset Phase Select Trigger

Figure 116. Read-Write Select Phase Pulses
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Read Data Sequence

e 7320 drum read timing is the same as 1301 read timing.

o Phases one and three are used to read.
e Check area ends with D6 forced at D5.

The 7320 drum read data sequence is the same timing
sequence that occurs for 1301 operation. The drum
control feature circuits, operating during the drum
read sequence, modify the 7631A circuit operation to
cause 7320 drum read timing to match 1301 read tim-
ing. The following read data sequence listing and fig-
ure references establish the sequence of drum control
feature circuit operation with respect to a read se-
quence (Figure 114). The listing calls attention to the
specific areas of the drum read sequence where action
is required by the drum feature circuits. The listing

(500~700 Dely'd)

MM I M

Shift 3

also applies to the drum verify address cycle because
address data must be read from the drum before veri-
fication.

1. The phase select trigger is set with address or rec-
ord area (Figure 109).

2. Clock phases one and three are gated to delay
line by the begin drum bit cycle line (Figure 109).

3. The 500-700 delayed output from delay line steps
bit ring (Figure 117).

4. At bit one, the Bs control trigger is set (Figure
114).

™ g I M M M

Bit Drive (50.04) [  p— B e B L . M~ >

AB Trigger (50.04)

- B —$ 0 @ I

172 bit-A e N oy Y oy S oy N gy Y o I oy Ny Sy N oy SNy B
B6 + B7 [r—

B7 + BS [——

B7HO [r—— p——

BS + BO | | [—
BO + BI | [— ———
BI + B2 [

B4 + B5 | [r—

B5 +B6 [r——

B6 -+ B7 [

B7 + BS r-—'—'—'l ]

BS Control 50.04.2 L —

Figure 117. Bit Ring
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5. Bs control line causes bit ring to skip Bs time (Fig-
ure 117).

6. The bit ring steps digit ring, and at D1 B1 turns
on block read clock trigger (Figure 114).

7. Block read clock trigger allows the clock trigger

to reset at the following Bs time. The Bs control trigger -

is reset at previous B4 time so the bit ring can step to
Bs (Figure 114).

8. Bit ring hangs up at Bs and the digit ring stops at
D2 (Figure 114),

9. The drum data gap detector (01.50.04.2) brings
brings up info prep in the acc gap, and the search for
data begins exactly like the 1301 operation.

10. When the first data bit-sync sets data trigger A
(01.10.15.1) block read clock trigger is reset (Figure
114).

11.-The clock trigger is set.

12. The bit ring timing restarts.

13. Bit sync control is set again and blocks Bs (Fig-
ure 114).

14. Set of lead and lag control, generation of service

Write Data Sequence

e 7320 drum read timing is the same as 1301 read timing,.

o Phases one and three are used to write.
o Check area ends with D6 forced at D5.

The write operation is identical to 1301 operation, with
the following exceptions:

1. The phase select trigger is set with address or rec-
ord area (Figure 114).

2. Beginning drum bit cycle causes clock phases one
and three to be gated to delay line (Figure 109).

3. The Bs control trigger suppresses the writing of
sync bits (Figure 115).

4. Format short gap is recognized by the drum short
gap singleshot.

5. Check area is reset at D5 B5 rather than D6 B6 as
in the 1301.

Read Data and Read Format
Delay Line Adjustment

The 7320 has variable delay lines in the read paths of
both format and data. These delays, when adjusted
properly, will compensate for variations in the data to
clock track relationship. These variations are due to
minimum and maximum cable and logic delays in

requests or data strobe, proceeds as in 1301 operation.

15. Drum format short gap is detected.

16. The short gap trigger is set (Figure 114),

17. Next B7HO sets T1 to start the missing sync de-
tection circuits.

18. The next B4 sets T2; Bs control is reset and block
read clock is set (Figure 114).

19. The bit ring steps to Bs and stops.

20. When bit ring reaches Bs (start of gap), T3 is
turned on.

21. The missing sync bit line is simulated and acti-
vates three zeros as in 1301 operation.

22. When sync bit of last data character reaches
data trigger A, the block read clock trigger is reset.

23. The bit ring starts and the last data character is
processed.,

24. At Bs of first check character (Bs control reset),
check area is signalled and the Bs control trigger is set.
25. Check characters are processed as in the 1301.
~26. Check area is reset at D5 B5 rather than D6 B6

as in the 1301 operation.

production machines.
Both format and data delay adjustments should be
performed after:
a. Initial installation
b. Any changes in the cables between the 7631A
and the 7320

c. Any circuit changes, or logic card replacements
that effect significant delays in the read or write
paths of the 7631A and 7320.

(Refer to pages 02.02.20.1 and 02.02.20.2 in the 7320
Systems and 01.10.15.1 in the 7631A Systems Dia-
grams.)

Requirements: Tektronix Oscilloscope 535A; Tek-
tronix Pre-Amp, Type ca.

Format Delay Procedure

1. Write the format track on the 7320.

2. Loop the program in a format write-check oper-
ation.

3. Observe output of data trigger A at 1GO9F and
—Y sample data trigger signal at 1GO9E of the 7631A
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in the middle of a long burst of one bits. Both are nega-
tive going signals (Figure 118).

4. Adjust the format data delay line in the 7320 so
that the leading edge of the data trigger A signal is
450 = 30 ns before the trailing edge of the —Y sample
data trigger signal. Use the ten percent transition point
" as a time reference. The adjustment is made by selec-
tive placement of the back panel jumper on the delay
card. The delay times for the different jumper posi-
tions are given in note one in Systems 02.02.20.2. Be
sure not to disturb the format pulse-forming delay line
by mistake.

Read Data Delay Procedure

Each of the 400 data heads has different delay charac-
teristics. This adjustment is made so that a head having
a delay midway between that of the fastest and the
slowest heads will have a specified delay; then, all
other heads meet requirements. Since no head having

" Data Trigger A

4

1GO9F

Sample Data Trigger

1GO9E

‘CT

fe——— 450+ 30ns —f

Figure 118. Read Delay Adjustment
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the exact midpoint delay necessarily exists, the head
to be used and the adjustment figure must be cal-
culated as in step one. ‘

1. Referring to page 02.01.63.0 of the 7320 Sys-
tems, obtain the maximum head to head delay varia-
tion, and divide by two to get the midpoint head delay
time. Obtain the delay time of any one of the ten heads
given in the table that is closest to the midpoint delay
time, Subtract head delay from midpoint delay and
add the difference to 450 ns to obtain the adjustment
figure. (If head delay is greater than the midpoint
delay, subtract the difference from 450 ns.)

For example:

a. Maximum head to head 300 ns SD 02.01.63.0
variation

b. Midpoint delay time 150 ns (half of

item 0)

c. Cyl. 0, Head 00 130 ns SD 02.01.63.0
delay time

d. Difference of midpoint + 20 ns (item b
delay time to Cyl. 0, minus
Head 00 delay time item c)

e. Midpoint adjustment 450 = 30 ns
figure

f. Cyl. 0, Head 00 470 =30ns  (item e plus

adjustment figure item d)

2. Write HAYs on all tracks.

3. Loop the program on read HAO using the selected
head.

4. Observing 7631A pins 1GO9F and 1GO9E in the
middle of a long burst of one bits (Figure 118), adjust
the read data delay line in the 7320 for the adjust-
ment figure obtained in 1, =30 ns from the leading
edge of data trigger A to the trailing edge of the
sample data trigger signal.



The control panel of the 7631 is primarily intended for
maintenance simulation purposes. The panel is mounted
on the right front cover of the frame. It has an ex-
posed section and a hidden section intended for cus-
tomer engineering usage. Indicator lights on the
exposed section reflect the status of data and controls
within the 7631. Operator switches are located in a
light-and-switch assembly above the indicator lights
(Figure 119). The cE section of the panel is covered
and contains switches for simulation of data, commands

and responses from the channel, and responses from
the files (Figure 120).

Operator’s Switch and Light Panel (Figure 119)

Power On Switch: depressing this switch causes the
following:

1. Applies +12 and —12 volts pc to the 1BM 7631.

2. Applies pc voltages to the 18M 1301s if they are
set in the CE remote power control.

3. Causes the blower motor in the 7631 to rotate.

4. Sequences Ac power to the drive motors and
hydraulic power supplies on all 1301 units connected
to the 7631 one at a time. When ac power of the first
1301 is sequenced up, the power sequencing to the
second 1301 starts. The sequence continues until ac
power is applied to all 1301 units connected to the
7631,

5. Depressing this switch with pc power down
brings up pc power on the 7631 and 1301.

DC On Light goes on when pc power is on in the
7631.

Power On Light goes on when Ac power is on in the
7631 and the 1301 is in the remote status.

Power Off Switch removes pc and Ac power from the
7631 and 1301 (if the 1301 is in remote status) except
the 24 volts ac. The 24 volts ac power is removed
from the 7631 when the power plug is removed from
the wall receptacle or when the main line circuit
breaker is thrown off.

HAO Switch allows the execution of the home ad-
dress operation.

Write Inhibit Switch allows the file control to simu-
late writing without actually writing on a 1301 file
unit.

Write Inhibit Light is on when the write inhibit
switch is in the on position. ‘

Test Mode Light is on when the rotary switch on
the ce panel is in T™1 or T™M2 position.

Maintenance Information

DC Off Switch removes pc power from the 7631 and
all connected 1301’s in the remote status.

Thermal Light indicates that the thermal switch
control has caused pc power to be removed from the
machine. It also lights if the logic gate temperature
exceeds 115°F. (The thermal light is on when power
is first applied.)

Fuse light indicates that the tripping of Ac circuit
breaker cB2 has caused pc power to be removed from
the machine. The blowing or removal of either of the
1.6 ampere blower fuses stops the blower motor.

NortE: the 208/24 volt transformer is fused with 0.5
ampere slow-blow fuses. When the file control is off-
line, power cannot be brought up unless plugs (mBM
p/N 553298) are in the two right-hand emergency inter-
lock receptacles on the tailgate.

Customer Engineering Test Panel and
Machine Indicating Lamps (Figure 120)

1410 and 7000 Switches

Block Oscillator Switch prevents the oscillator from
driving the bit ring. This switch is activated to drive
the bit ring with the single step or single cycle switch.

Block Parity Switch prevents parity errors. This
switch permits use of the bit switches without assign-
ing correct parity.

Reset I-O Register Switch causes the 1-0 and serial
registers to reset. This switch is available on 7631
models 2, 3, and 4.

Single Step Switch allows the bit ring to advance
one-half bit each time the single step switch is acti-
vated up or down. At the end of each bit ring cycle
the digit ring advances one digit if the digit ring run
lamp is on.

Single Cycle Switch causes the machine to advance
through a complete cycle of the bit ring and advance
the digit ring one digit if the digit ring run lamp is on.

Rotary Switch in the T™2 position simulates the com-
puter and file lines to the file control. The T™2 posi-
tion tests the file control by itself. This switch in the
™1 position allows simulation of the computer lines
to the file control. The T™1 position tests the file con-
trol with a file. The switch in the normal position is for
operation of the file control with a computer and a
file. All the cE panel switches except mach reset, write
cE track, and HAO must be in the normal position when
the cE panel rotary switch is in the N position.
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Figure 119. Operator’s Switch and Light Panel

184



sTER
BLOCK  SINGLE  SINGLE DEC MACH METER JACK
0s¢ STEP CYCLE CNTR RESET +12 i
ra\\ N ~
N \ A
3 i i 4 : ; v e
LOOP  STOP ON " COMM CHAN
READ WRITE stop MODE  ERROR GROUND  SIGNAL
9 ? N M
& SERY ATTEN
CONTROL  SENSE RESP RESPONSE :
iﬁ
FILE START I OP CODE l
op GATE TEST P

9

929

CETRACK  HAO

Figure 120. Customer Engineering Test Panel

Step Decimal Counter Switch (Step Dec Cntr): (This
switch is used on machines with the cyo operation.)
Activating this switch allows single-stepping of track
registers T2 and T3 until the number 39 is indicated
on the ce panel. The ce panel rotary switch must be in
the T™1 and T™2 position and the block oscillator
switch must be activated. Each flip of the single-step
switch advances the counter one step.

Machine Reset resets all triggers in the file control

to their initial condition. If the file control is in eight-
bit mode, it will change to the six-bit mode.

Read Switch allows reading in the following modes:
home address (HAO), track without addresses( Twa ),sin-
gle record operation (sro), track operation (TrRO), and
cylinder operation (cyo) (optional feature).

Write Switch allows writing in the following modes:
home address (mAO0), track without addresses (Twa),
single record (sro), track (TrO), cvo (optional feature)
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and format (the format operation can be performed,
but a valid format cannot be written without a system).
When write checking, the bit switches must contain
the same character as read data.

Stop Switch terminates the data flow in the file
control and turns on the stop lamp. The cE panel
rotary switch must be in the T™1 or T™M2 position.

Loop Mode Switch allows continuous repetitions
of the read or write functions. The cE panel rotary
switch must be in the T™1 position,

Stop On Error stops the file control when a check
condition occurs. The ce panel rotary switch must be
in the T™1 or T™z2 position.

Control Switch (Used on 7631 models 2, 3 and 4)
turns on the control trigger and lamp. The cE panel
rotary switch must be in the T™1 or ™2 position. The
control switch allows manual operation of all the
orders under the control command.

Bit Switches on the 7631 models 2, 3, and 4 turn
on their respective input register trigger and lamp.
The zero-bit switch is not used on 7631 models 1 and
5. These switches activated on the 7631 model 1 cause
its respective serial register trigger and lamp to turn
on. The cE panel rotary switch must be in the T™1 or
TM2 position. o

Write CE Track Switch allows reading or writing on
a 1301 inner or outer cE track, if the access is located
at either of these tracks.

HAO Switch allows reading or writing the physical
HAl, HA2, record addresses and records of the selected
head and track with the operator panel Hao switch
activated.

+12 and —12 Volt Switch: This switch in the —12
position causes —12 volts to appear at the (—) meter
jack and ground to appear at the (+) meter jack. This
switch in the +12 position causes ground to appear
at the (—) meter jack and +12 volts to appear at the
(+) meter jack.

Access Ready Switch simulates file ready signal from
a file. If this switch is activated before the monitor
trigger is turned on during a control, read, or write
operation, the file frame circuit check (FF ckt) lamp
turns on. If this switch is activated after the monitor
trigger is on, the acu not ready check cannot occur.
The cE panel rotary switch must be in the T™2 posi-
tion.

Access Operative Switch simulates an access oper-
ative line from a file. If this switch is activated after
the monitor trigger is on, the acu not ready check
cannot occur. The ce panel rotary switch must be in
the T™2 position.

Write Safety Switch simulates the write safety line
from a file. The activated read safety switch, with the
monitor trigger on when writing, turns on the file
frame circuit check lamp (Fr ckt). When writing, if
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the monitor trigger is on before both read safety and

‘write safety switches, the FF ckr lamp turns on. The

FF CkT lamp should not turn on when writing with
the write safety, access ready, and access operative
switches active. The ce panel rotary switch must be
in the T™2 position.

Read Safety Switch simulates the read safety
switches line from a file. The activated write safety
switch, with the monitor trigger on while reading,
turns on the Fr ckt lamp. If the monitor trigger is
on before both read safety and write safety switches
while reading, the rr ckr lamp should turn on. The
FF ckT lamp should not turn on when reading with
the read safety, access ready, and access operative
switches activated. The ce panel rotary switch must
be in the ™2 position.

1410 Switches
Channel Two Switch (Used on 7631 model 3) allows

_the file op switch to simulate file operation one. This

switch, when transferred, allows the file op switch
to simulate file operation two. On 7631 model 3, the
channel two switch must be in channel two position
for the file op, file start gate, eight-bit mode, seek test,
and op code switches to be active. The panel rotary
switch must be in the T™1 or ™2 position. The switch
must be off for models 1 and 5.

File Operation Switch (Used on 7631 models 1, 3,
and 5) with channel two switch in the normal position
(7631 models 1 and 5) sets the control trigger and
permits the available one lamp to turn on. In 7631
model 3 this switch activated, with channel two
switch transferred, sets the control trigger and allows
the available two lamp to turn on. The ce panel rotary
switch must be in the T™1 or T™2 position for the above
conditions.

File Start Gate Switch (Used on 7631 models 1, 3,
and 5) sends the file start gate to the file control. This
switch, used in conjunction with the file op switches,
allows completion of the control instructions. The cE
panel rotary switch must be in the T™1 or T™2 position.
The channel two switch must be in the channel two
position for 7631 model 3.

Eight-Bit Mode Switch (Used on 7631 models 1, 3,
and 5) causes reading and writing in the eight-bit
mode. The eight-bit mode lamp turns on. The ck panel
rotary switch must be in the T™1 or T™™2 position. The
channel two switch must be in the channel two posi-
tion for the 7631 model 3.

Seek Test Switch (Used on 7631 models 1, 3, and 5)
simulates a system cpu to the file seek test. This switch,
used in conjunction with a seek operation, prevents the
file access mechanism from moving, turns on the end
op trigger and prevents the VER SRO, VER TRO, VER TWA,
and VER Hao triggers from being reset. The cE panel



rotary switch must be in the T™1 or T™2 position. The
channel two switch must be in the channel two posi-
tion for 7631 model 3.

Op Code Switches (Used on 7631 models 1, 3, and 5)
allows the proper control operation trigger to turn on.
The file start and control triggers must be on and the
CE panel rotary switch must be in the T™1 or T™2 posi-
tion. The channel two switch must be in the channel
two position for 7631 model 3.

7000 Switches

Control Switch (Used on 7631 models 2, 3, and 4)
turns on the control trigger and lamp. The ce panel
rotary switch must be in the ™1 or T™™2 position. The
control switch allows manual operation of all the
orders under the control command. ‘

Sense Switch (Used on 7631 models 2, 3, and 4)
turns on the sense trigger and lamp. The ce panel
rotary switch must be in the T™1 or T™2 position. The
sense switch allows the data of the ten four-bit bytes
of error and attention information to transfer from the
status latches to the serial register and then to the 1-o
register.

Service Response Switch (Used on 7631 models 2,
3, and 4) simulates the computer service response. This
switch allows the resetting of the service request trig-
ger and lamp. The cE panel rotary switch must be in
the T™1 or T™2 position. The service response switch,
when the rotary switch is in T™1 position, allows the
gating of write data through the file control.

End Response Switch (Used on 7631 models 2, 3,
and 4) resets the four basic command triggers of read,
write, control, and sense; the end trigger; and the un-
usual end trigger. The ce panel rotary switch must be
in the T™1 or T™2 position.

Attention Response Switch (Used on 7631 models 2,
3, and 4) resets the attention one and two triggers and
the attention lamp. The ce panel rotary switch must
be in the T™1 or T™2 position,

Communication Channel Jacks

Ground always appears at the ground test jack. A sync
signal sent from the file appears at the signal jack.

CE Panel Operating Instructions
(Test Mode One)

If an error is made while performing any operation
from the c panel, turn all switches off, push machine
reset and restart at step 1.

7631 Model 1 or 5 CE Panel Operating Instructions
(TM1)

Address Transfer Cycle
1. Set rotary switch to test mode 1 (Tan).

2. Setblock osc switch on.

3. Set op code switches.

4. Set file op switch on.

5. Press single cycle button until the digit ring does
not step (two depressions of button).

6. Set file start gate up and then down.

7. Set access byte into bit switches.

8. (a) Press single cycle button until access register
is set (three depressions of button). (b) Press single
cycle until module, track and record register are set
(change bit switches as desired for each byte).

To Read or Write After Address Transfer

9. Setread or write switch on.

10. Set loop mode switch on.

11. Set file start gate up.

12. Choose mode required (six-bit or eight-bit).

13. Set bit switches for character to be written (write
operation only).

14. Set clock osc switch off.

15. Stop on error on if desired.

To Return to On Line Operation

1. Set all toggle switches down.
2. Press machine reset button.
3. Set rotary switch to normal position (N).

7631 Model 2 and 4 CE Panel Operating Instructions
(TM1)

Address Transfer Cycle

1. Setrotary switch to test mode 1 (TM1).

2. Set block osc switch on.

3. Set control switch up and then down.

4. Press single cycle button until service request
lights (two depressions of button).

5. Set bit switches up and then down for first byte
of op code.

6. Set service response switch up.

7. Press single cycle button.

8. Set bit switches up and then down for second
byte of op code.

9. Press single cycle button (repeat steps 8 and 9
until access, module, track and record registers are set).

10. Press single cycle button until end light comes
on (two depressions of button).

11. Press end response button.

To Read or Write After Address Transfer

12. Setread or write switch on.

13. Set loop mode switch on.

14. Set bit switches for character to be written
(write operation only).

15. Set block osc switch down.

16. Stop on error on if desired (If error occurs, turn

off).
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17. If needed, push end response to continue loop-
ing. '
To Return to On Line Operation

1. Set all toggle switches down.
2. Press machine reset button.
3. Set rotary switch to normal (N).

7631 Model 3 CE Panel Operating Instructions
Channel 1 (TM1)

1. Setrotary switch to test mode 1 (Tp1).

2. Set block osc switch on.

3. Set control switch up and then down.

4. Press single cycle button until service request
light comes on (two depressions of button).

5. Set bit switches up and then down for first byte
of op code.

6. Set service response switch up.

7. Press single cycle button.

8. Set bit switches up and then down for second
byte of op code.

9. Press single cycle button (repeat steps 8 and 9
until access, module, track and record registers are set).

10. Press single cycle button until end light comes
on (two depressions of button).

11. Press end response button.

To Read or Write After Address Transfer

12. Setread or write switch on.

13. Set loop mode switch on.

14. Set bit switches for character to be written (write
operation only).

15. Set block osc switch down,

16. Stop on error on if desired (If error occurs, turn
off).

17. If needed, push end response to continue loop-
ing.
To Return to On-Line Operation

1. Setall toggle switches down.
2. Press machine reset button.
3. Set rotary switch to normal (N).

7631 Model 3 CE Panel Operating Instructions
Channel 2 (TM1)

Address Transfer Cycle

1. Setrotary switch to test mode 1 (T™mz1).

2. Set block osc switch on.

3. Set up code switches.

4. Set file op switch on.

5. Press single cycle button until the digit ring does
not stop (two depressions of button).

6. Set file start gate up and then down.

7. Press single cycle button twice.
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8. Set bit switches up and then down for access
byte. '

9. Press single cycle button until module, track and
record register are set (change bit switches as desired
for each byte).

To Read or Write After Address Transfer

10. Set read or write switch on.

11. Set loop mode switch on.

12. Set file start gate up.

13. Choose mode required (six-bit or eight-bit).

14. Set bit switches for character to be written
(write operation only).

15. Set block osc switch off.

16. Stop on error on if desired.

To Return to On-Line Operation

1. Set all toggle switches down.
2. Press machine reset button.
3. Set rotary switch to the normal position (N).

Test Mode 2 CE Panel Switches

The following four switches are used when operating
the 7631 in test mode 2; the switches simulate the 1301
lines to the 7631. Correct use of the switches requires
that 1301 pc power be off.

Access Ready Switch simulates the access ready line
from a file. When executing a control or address trans-
fer, the access ready switch should be turned on when
the acu seL indicator lights (D4 of control or address
transfer). If the switch is turned on before acu set, it
causes a FF circuit check.

Access Operative Switch simulates the access oper-
ative line from a file. When executing a control or ad-
dress transfer, the access operative switch should be
turned on when the acu seL indicator lights (D4 of
control or address transfer). If the switch is turned on
before acu sEL, it causes a FF circuit check.

Write Safety Switch simulates the write safety line
from the 1301. If the write safety switch is turned on
during the control (or address transfer) or prep read-
write cycles, it causes a Fr circuit check. .

Read Safety Switch simulates the read safety line
from the 1301. If the switch is turned off during the
control (or address transfer) or prep read-write cycles,
it causes a FF circuit check.

1410 Status Conditions

Busy

Access not ready (70.11), D9 of control.#* (D).
Avail to one (49.01), when 7631 is not released. @

##Each number corresponds to the circled numbers shown on Figure 121.
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Short Ga *3. Test Not Compare A and B 50,28
Write L‘\ *4. Format Write Check only 80,07
p— *5. Shift Register Test prior to writing any
FB7HO [:1/ address or record data 30.06
HA2
L
Do, bl
Verify Address Cycle
Compare Fail Trigger Off
@ ¢
FA Ckt
N Chic
Fmt Write CF,’; T FA Cht
Check Gate
No Short Gap Che @
Short Gap Det Inop Error
MNotongGap | 90.32.1 (90.33)
Leng Gap Det Too Short Immed Stop Error Rd, Wr, Ctrl
(90.33)
FCU to CPU Ext Cond - 1410
g5 50.33
bl D4, Wr (90.33)
X12 \ | Excep Cond - 7000 Summary Byte
Xi3 (90.33)
xe 0 | File Ctrl Circuit Check = 7000
Write Fmt
FF Ckt
Format Switch on Read Chk FF Ckt
T ()
FF Circuit Chk A and B ~7
L Error
90.32.1 (90.33)

Write Monitor

Skew Det Faiture

Format Too Late 80.10 (Note 2)

Read Monitor

FF Ckt Chks C, D, E
90.31 (Note 1)

Not Prep to Ver

Note 1: The error can occur after
an access is selected for
any read-write operation.
Note 2: Applies only to write,
See Figure 54.
Note 3: This error is a 1301 condi-
tion; it causes a safety error.

Immed Stop Error Rd, Wr, Cirl
{(90.33)

4 FCU to CPU Ext Cond - 1410

(90.33)

Excep Cond - 7000 Sum Byte

[ Sttt il A A it AL,

(90.33)

Disk Storage Ckt Chk - 7000

po Jand 4 Invalid
Seq
Prep. T
70.19
@ 70.19
70.19
Ver Fmt 1
Write Check 2
70,19
7000 1410

1. Ver Fmt order and a read command.

2. Wr Check order and a read command.

3. HAO order with HAO - Customer switch off.

4. Read or write command without a prepare fo
verify latch on.

Decimal 00 - 7000
Not Release

Not Avail to Two
Not 6 or 8 Mode

Not No O
MNotNoOp [0
Not Avail to One - 1410

*Set Invalid Op
Not Prep to Ver

D3

Net Decimal 00 -7000
Not Set inop
Not Seek

Not Avail to Two 70.10

™ Not set Inop, not release, not seek, and not set block interrupt.
** 1410 stops at D11,

Figure 121. Error Circuits

Load Infoon Ctrl

Seq
o)
4
Error
(90.33)

eed Stop Srror %4, W, Cirl
(90.33)

FCU to CPU Ext Cond - 1410

— e

(90.33)
Program Chk - 7000
Summary Byte
(90.33)

Invalid Sequence - 7000

I. Ver Fmt order and a read d-modifier.

2. Wr Check order and a read d-modif

er.

3. HAO order with HAO - Customer switch off

Inval
Comm

Invalid
Command

70.10.1
70.10

Error
90.39)

**Immed Stop Error
Rd, Wr, Ctel - 7000

1(50.33)

&.FCU to CPU Ext Cond - 1410

{90.33)

Program Chk = 7000 Sum Byte
(90.33)

Invalid Code - 7000

Read Mode
D2
8S + Bl

SRO

Second Index

Ver TRO, CYO, or TWA
Not Rec Prep

No Rec on SRO

50,30.2

NoReconTRO, TWA

VerAdr 50

Comp Fail
Smp Comp Fail
50.30.2

Ver Fmt or HAO Customer

No Rec on Fmt, HAO

50.30.2

No Rec

Error
90.33)

Immed Stop Error
Rd, Wr, Ctrl
(90.33)

FCU to CPU Ext Cond-1410
{90.33)
Progrom Check - 7000
Summary Byte
{90.33)

No Record Found - 7000

on Chk Char

Not Data Comp

50,08

Not Wr Chk
Read Out

Comp on Fmt_Chk

50.30.1

CE Track from FF

Prep Rd Wr

(Cylinder 254 or rezero)

Check Area

50.30.1

Not CE Track Switch

(:) 05 Drum

Drum on Line

50.27.1
Not Zero Sample Drum
Drum on Line L
Load Info on Ctrl Drum
Seek Drum

50'07_2

Not Zero Sample Drum

uv

“Load Info on Ctrl Drum

Seek Drum

“Force D6 Drum

Ser Reg B5 Drum
Ser Reg B4 Drum

Ser Req

Not Ser Resp _

Not Stop

@ Read or Write

B7

Not Half Bit A
{Not 500-900)

50.09

Second Index F;rmof
o Format Error
Rec HO T | Format Error
" N o
ormat <
Fmt Inst /00 long) _.l_}
30.07 Error
. (50.33)
Format Error 1 immed Stop Error Rd, Wr, Chrl
(90.33)
Program Chk - 7000 Summary Byte
Code
Error
Code Error T Format Chk - 7000
(Not 1,2, 3 or 4 on Fmt Wr
or Fmt Wr Chk)
FCU to CPU Ext Cond - 1410
80.07 (90.33)
Code Error FCU to CPU Data Chk - 1410
Write Check Wr Chk
e e Error Wr Chk
Not Read Out T o
N
50.30.1 Error
50.30.1 ©0.39)
Not Comp Data FCU to CPU Data Chk - 1410
() (50.33)
Comp on Format Chk
Data Check - 7000 Summary Byte
Data Comp Chk - 7000
50.30.1
Data Cycle Fetch Parity
B4 Err Par
Gen Par on Rd or VRC on Wr T ()
Ny
Stop Tgr 50.08 Error
Not Res Req Cyc 50.08 (90.33)

FCU to CPU Data Check - 1410

{90.33)

Data Error - 7000 Summary Byte

Parity or Chk Char Code Check

Invalid Address

(50.27)
Error
50.27.1 (90.33)
Immed Stop Error Rd, Wr, Cirl
(90.33)
FCU to CPU Data Chk - 1410
(50.33)
Prog Chk - 7000 Summary Byte
Invalid Address - 7000
Response Response
Err Err
T (@)
\—y
R Error
50.09 (90.33)

FCU to CPU Data Chk - 1410

{90.33)

Data Chk - 7000 Summary Byte

Response Chk - 7000



Not Ready

7631 power off, active with power off.* ()

Test mode-cE.*

Access inop (70.11), D9 of control. 3

10 Switch off-rao up (50.27), D2 of Control.(6)

Condition

FA circuit check (90.32).@)

FF circuit check (90.32).(8)

Invalid sequence (70.19), DO of prep read-write.(9)

Invalid op code (70.10), D3 of control.

No record found (50.30), D2 of HAl or HA2 or srRo and
second index. @

Format error (80.07), write fmt and second index. {2)

Data Check

Data fail (50.30), write check only.@)

Parity (50.08), input character even or check charac-
ter on read.

Invalid address (50.27), prep read-write. @)

Format code error (80.07), write fmt or fmt write check. @

7000 Error Conditions

Program Check

No record found (50.30), D2 of HA1 or HA2 or SRO and
second index.** @)

Invalid address (50.27), prep read-write. (5

Invalid op code (70.10), D3 of control. _

Format error—code error (80.07), write format and

second index, or write fmt, or fmt write check @

Invalid sequence (70.19), DO of prep read-write.(9)

Exceptional Condition

Access inop (70.11), D9 of control. @)
Access not ready (70.11), D9 of control. @
FA circuit check.

FF Circuit check. (8)

Data Error

Response error (50.09), late or missing response for
read or write. (9

Parity check (50.08), input character even or check
character on read.

Data fail (50.30), write check only. @3

Unusual End

The unusual end signal is issued by the 7631 if any
of 7000 error conditions occur. Any error and the read-
write done trigger output cause the unusual end.

#Error can occur any time during an operation.
##Each number corresponds to the circled numbers shown on Figure 121.

Singleshot Timings

SYSTEMS NOMINAL ACCEPTABLE
PAGE NAME DURATION - DURATION
01.50.22.1 Data Gap 6.6 us 6.3-6.9 us
01.70.16.1 Data Squelch 350 us 335-365 us
01.70.16.1 Set AGC 200 us 190-210 us
01.80.021  Long Gap 24 us 23-25 s
01.80.02.1 Short Gap 3.0+03us 2.9-3.1us

The oscillator generates 625-kc =* pulses.

There are 475 = 20 microseconds between the early
and late indexes from the 1301 file for timing control
purposes in the 7631.

Gap Detector Adjustments

The three gap sensors in the 7631 must be adjusted to
the following settings for proper operatlon

Short Gap sensor “(01B1F05) 3. 0 =+ 0.1 us
Long gap sensor (01B1EO5) 24 + 1.0 ps
Data gap sensor (01B1B11) 6.6 = 0.3 us

The gap sensors must be adjusted dynamically with
a 1301 file or a file simulator. They may be adjusted
off-line through the 7631 cE panel or on-line with the
system in a loop in any one of the prepare to verify
and read operations of HA0, TRO, srO, or TwA. If only
the short and long gap sensors must be adjusted, a
format write check loop may be used.

Description of Adjustments

To adjust the gap sensors, use an oscilloscope that can
display two signals simultaneously, and has a con-
tinuously variable delayed sync. The Tektronix 555 is
preferable for this purpose, although other oscillo-
scopes can be used.

The setting of a gap sensor is to be measured from
the fall of the last pulse of a long train of pulses, at the
input, to the rise of the output of the gap sensor:
Format or

Burst - - K_Setting

Gap Sensor ‘ : Time
Qutput

The data gap sensor should not be adjusted on a
few random data bits. An Acc burst must be used.

Gap sensor input — pin C

Gap sensor output — pin H
To adjust a gap sensor off-line through the 7631 cE
panel, set up any of the above mentioned prepare to
verify control instructions, then turn on loop mode,
service response, and read switches in that order. This
should form a repetitive loop on one operation that
will supply format or data information to the inputs
of the gap sensors.

All of the above instructions assume that some for-
mat and data are present on the file. In the case of
a new file or one that has been recently restacked, the
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format must first be written. With format write check
loop, adjust the long and short gap sensors; next, write
Hal, and then loop on HAl write check or read and
adjust the data gap sensor.

Flag Operation

Flag operations permit a defective disk track to be
removed permanently from the customer disk address
scheme through program action by the Customer
Engineer. If the defective track’s home address area
one is free of defects, a flag character can be written
with Ha1; as a result, all subsequent read or write oper-
ations with the flagged address (defective track) switch
to the alternate disk track. The flag character, written
on the defective track, is the address of one of six
alternate disk tracks in the cylinder. The final step in
a flag operation requires that the defective track’s maA1
is also written on the alternate track. (NEVER write a
flag character on the alternate track or a disk storage
system hang-up will occur.)

Procedure to Write and Flag Tracks

1. Assume track 5555 is defective.

2. Seek to the desired cylinder.

3. Verify the address of the track to be flagged.
Perform a TRO, TWA, or HAO customer operation to
verify track 5555.

4. Set the a0 and HAO-CE switches on.

- 5. Execute a HAO write operation whose address
specifies the access module and track address of the
defective track. Random record digits RO and R1 must
be blanks or Bcp eights.

Address: 555588

The data for the HAO write operation must be HAl
and a fifth character, the flag. The flag should specify
the desired alternate track for that cylinder. (Assume
the alternate track two (2), is desired.)

Data: 55552

192

The data is written as home address one (HA1) to
flag the track and switch all subsequent read and write
operations to alternate track two (2) of that cylinder.

6. It is necessary to write the normal home address
one (HAl), 5555, on the alternate surface. Execute a
second HAO write operation with both HAO switches on.
The address of the second HAO control word should
correspond to the track address 5555 and should in-
clude the desired alternate surface select digit as the
fifth character, position RO of the control word.

Address: 555528

Replace the alternate track digit in the data field

with a Bcp eight or blank and write.
Data: 555588
7. Turn off both HaO switches. The track 5555 is

. now flagged to alternate surface two (2).

Power Distribution and Control Sequence

The Ac cB1 supplies power to pick K1 through the
emergency off reset. K1 applies power to T1. R6 holds
with T1 power if the system interlock and emergency

-off are a complete circuit. The power on switch de-

pressed causes R1, K2 and R2 to pick and the power
on indicator to light. K2 applies power to the blower.
R1 picks R3 and the thermal indicator goes off. R3
picks K3; K3 applies line power to the nc +12 and —12
volt supplies. The output of the supplies causes R5 to
pick. (R5 picks at 22 volts and drops at 14 volts.) R5
picks R4 and causes the pc on indicator to light; R4
drops R1 to complete the sequence. If the pc power
drops below 14 volts, R5 drops causing K3 and R4
to drop, which removes the line power from both nc
supplies. The pc off has the same effect as R5.

Minus six volts for NAND circuits in supplies from
sms cards are shown on aLp page 90.34. The acy card
at 5A supplies the reference (—6 volts) for the remain-
ing driver cards on ALp page 90.34.



SHIFT REGISTER TEST {Eight-bit Mode)

HAO-CE WRITE AGC of HA-1
(All active levels are negative)

For convenience, set the write inhibit-switch on and a seek to a CE track is not necessary.
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Figure 122. Shift Register Test Eight-Bit Mode
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