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1.1 GENERAL DESCRIPTION

The Disk File Subsystem shown in Figure 1,1-1 is a high speed random
access, large capacity storage device. A read/write head for every
track allows access to any record in the file in an average time of
20 milliseconds, There is no arm positioning so access time involves
only a factor called latency. Latency is the time required for the
disk to revolve to the point where the selected head is located at
the beginning of the record specified by the instruction/descriptor,
Maximum latency is 40 milliseconds which is one complete revolution
at 1500 rpm,

The Disk File Subsystem contains the equipment shown in Figure 1,1-2,
The External Control shown to the left of the B450 cabinet is the
computer system., This could be the B200 Processor or the B5000 1/0,

The B450 cabinet houses the B470 Disk File Control Unit (D.F.C.U.).
If the D,F.C.U, is used with the B200, it is called the B247; if the
D,F.C,U, is used with the B5000, it is called the B5470, The unit
numbers are different because they include the additional logic re-
quired in the respective computer systems,

One D.F.C.U, is able to control from one to ten B471l's, The B471 has
been called a "storage unit'", but will be referred to as the Disk File
Electronics Unit (E.U.). Each E.U, contains the electronic circuitry
necessary to control from one to five B475's, The B475 Disk File
Storage Unit (S.U.) is also referred to as a Storage Module., Each
S.U, contains four magnetic disks,

 NOTE

An E, U, and the first S.U., form
a combination called a B472,

SEGMENT OPTIONS

Information in the Disk File Subsystem is handled in segments, A
segment is a group of 96, 240 or 480 six-bit characters, Each segment
has a separate address which is written in the timing tracks of the
disk. The option is chosen by the customer and is implemented at the
factory during manufacture. Segment options cannot be changed in the
field.

The D.F.C.U, is able to handle any of the three options. The segment
option determines where the information is to be physically located
on the disks. The S.U, option is indicated by sending the two logic
levels, CS1L/ and CS2L/, through the E.U, to the D,F.C.U, where the
levels determine the correct logic gating to access the required area
on the disk,

Printed in U.8.A.
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FIGURE 1,.1-1:
DISK FILE SUBSYSTEM

Burroughs

The CSnL/ levels are called the Characters per Segment Levels and in-

dicate the segment options as follows:

CS1L/ false and CS2L/ false: 96 characters per
CS1L/ true and CS2L/ false: 240 characters per
CS1L/ false and CS2L/ true: 480 characters per

"False'" is approximately ground potential and '"true"

Information is transferred to and from the Disk File
the D.F,C.U. It is physically connected as shown in

segment
segment
segment

is -4,5V,

Subsystem through
Figure 1,1-3,
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FIGURE 1.1-2
BLOCK DIAGRAM OF DISK FILE SUBSYSTEM

The D.F,C,U, is a gate mounted in the B450 cabinet and the layout is
illustrated in Figure 1,1-4., There is a control and display panel at
the tope of the gate, ‘

Figure 1.1-5, D.F.C.U, Display Panel, and Figure 1,1-6, Subsystem Ad-
dress Flow, should be referred to during the following explanation,

At the beginning of a Read, Read Check or Write Disk File operatlon,
the Disk File Address is shifted serially by character into the CIF's/
¥B. Because it is File Address Select Time (FASL), the characters are
shifted into the Number of Segments (N) Register., From N, the 1-2-4-8
bits are shifted into the LSD position of the Address (A) Register and
then through the A Register. The Disk File Address is followed by the
number of segments to be read/written, The first digit sent to the
D,F.C,U, is the E.U, Designate Digit. This digit is shifted into the
MSD position of the A Register when the "Number of Segments'" digit is
shifted into the N Register,

Printed in U.8.A.
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CONTROL [

UNIT

(c.v)

FIGURE 1,1-3
D.F.C.U, IN DISK FILE SUBSYSTEM

The N Register is counted down'during the Disk‘File Operation and,
when it reaches zero, signals the end of the operation,

The transfer rate between the D.F.C,U, and the External Control can

be higher than the B200 Processor can handle so the B Register is used
to provide a four character buffer. The B5000 does not need a buffer,
but the LSD position of the B Register is used for address comparison,

The D,F.C.U., has parity checking circuits to detect errors in the
transfer of the Disk File Address and information to and from the
D.,F.C.U, A longitudinal parity character is written on the disk after
eazh'word. The LP Register is used to generate and check this char-
acter, - : « : E o '
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FIGURE 1,1-6
SUBSYSTEM ADDRESS FLOW

" DISK FILE ADDRESSES

A Disk File Address consists of seven decimal numbers. The éeven di-

gits are shifted into the A Register of the D.F.C,U, as shown in Fig-
ure 1,1-6,

The A Register output levels are gated by the 96CS, 240CS or 480CS
levels, developed from CS1L/ and CS2L/, for the correct address decod-
ing and, in turn, prov1de the logic levels to the E, U. to select the
required address. :

The A7 digit of the Disk File Address indicates the designated E.U.;

0 through 9 being E,U, 1 through 10, The other digits of the Disk
File Address have the following significance:

Printed in U.8.A.
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26CS
1 Ae|as|aa| Aa3| az] At
[} JL : It -}
» Segment Address 000 - 999
» Track 00 - 99
» Disk Set 0 - 4 (4 per set)
240Cs

A6 | A5 | A4 | A3 | A2 | Al

——— Segment Address 00 - 99

» Track 00 - 99

»Disk Set 0 - 19 (1 per set)

480CS
A6 | A5 | A4 | A3 | A2 | A1

—————— Segment Address 00 - 99

» Track 00 -~ 99

»Disk Set 0 -~ 9 (2 per set)

The limits of the Disk File Addresses with the different segment op-
tions are as follows: (Not including A7 which designates the E,U,)

96CS 000000 =2 499999
240Cs 000000 =3 199999

480CS 000000 =3 099999
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FIGURE 1.1-7
BIT AND WORD/ADDRESS TRACK SELECTION

The decoding of the address produces the logic levels shown in Figure
1.1-7 and Figure 1.1-8, Figure 1.1-7 shows the selection of the tim-
ing tracks of the required disk and Figure 1.,1-8 shows the selection
of the information track,

With the selection of the timing tracks, address digits are read from:
the disk as shown in Figure 1.,1-6 and compared against the segment ad-
dress contained in the A Register., If they are equal, the level SC@L/-
is sent to the E.U., to start the active operation,

During a WRITE operation, the information written on the disk follows
the path shown in the upper part of Figure 1.1-9 and, during a READ
operation, the information read from the disk follows the path shown
in the lower part. ‘ .

The characters transferred to or from the disk may be Binary or BCL,
There is no encoding or decoding of the characters in the D,F.C,U.

Printad in 15.8.A.
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DISK FILE SUBSYSTEM CAPACITY

MAX' MAX MAX MAX MAX MAX
ALPHA SEGMENTS DISKS | STORAGE | DISK FILE | DISK FILE
CHARACTERS PER PER | MODULES |ELEC. UNITS | CONT, UNIT
PER PER PER PER
SEGMENT 26
240
480
DISK - 2,400,000 5,000 480 CHAR,
10,000 240 CHAR.
25,000 96 CHAR.
MODULE 9,600,000 20,000 480 CHAR.
40,000 240 CHAR,{ 4
100,000 96 CHAR.
ELEC. UNIT | 48,000,000 100,000 480 CHAR,
200,000 240 CHAR.| 20 5
500,000 96 CHAR.
CONT. UNIT |480,000,000| 1,000,000 480 CHAR.
, 2,000,000 240 CHAR.| 200 50 10
5,000,000 96 CHAR.
B200 480,000,000 | 1,000,000 480 CHAR.
2,000,000 240 CHAR.| 200 50 10 1
5,000,000 96 CHAR,
B5000 960,000,000 | 2,000,000 480 CHAR.
| 4,000,000 240 CHAR.| 400 100 20 2
10,000,000 96 CHAR,
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1.2 EQUIPMENT SPECIFICATIONS

Specifications\for size, weight, space, power and air conditioning
are covered under Section 1.2 of the B450 Technical Manual.

Maximum cable length to Processor - 50 feet,

Maximum cable length to any Electronics Unit -~ 50 feet.

Printed in U.8.A.
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1.3 'INSTRUCTIONS AND DESCRIPTORS

B200 OPERATION (B273/283)

Disk File Write DFW
O M _g_ AAA BBB CCC

T T
L»Branch on E,U, not ready
t——— MSD Memofy Address of information to be
written
» MSD Memory Address of Disk File Address
» Number of Segments to be written; 0 - 9,
where 0 = 10 segments
+» Must be zero (0) to indicate Disk File Write
Operation
» Must be "K" to indicate Disk File Operation
Notes

1. Detection of Disk File Address transfer error terminates
the operation and no information is written.

2. Information is written in BCL Code and all characters
can be used,

3. An attempt to write in a locked out area terminates
the operation,

4, Detection of ah information transfer error does not
terminate the operation.

5. The Comparison Indicators are not affected.

Drinted in U.S.A.
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Disk File Read DFR

T

O M N AAA BBB CCC

L—ﬂrBranch on E.U, not ready

t—————»MSD Memory Addtess where information is to
be stored

» MSD Memory Address of Disk File Address

» Number of Segments to be read; 0 - 9, where

0 = 10 segments

Must be "2" to indicate Disk File Read
Operation

v

Must be "K" to indicate Disk File Operation

Notes

1.

v

Detection of Disk File Address transfer error terminates
the operation and no information is read.

Detection of an information transfer error does not
terminate the operation.

The Comparison Indicators are not affected.
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Disk File Read Check DFC

O M N AAA BBB CCC

—» Branch on E,U, not ready

‘——— Not used

»MSD Memory Address of Disk File Address

> Number of Segments to be checked; 0 - 9,
Where 0 = 10 segments

»Must be '"4" to indicate Read Check
Operation

»Must be "K" to indicate Disk File
Operation

Notes

1. This instruction transfers the Disk File Address and the

number of segments to the D,F.C.U, and then the B200
operation is terminated .

2. The Comparison Indicators are not affected.

Printed in U.8.A.
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Disk File Interrogate DFI

———

O M N AAA BBB CCC
T T

" DFSU NOT READY
Branch on: or
WRITE LOCKOUT

READ ERROR
——————Branch on: or
INFM/ADDRESS TRANSFER ERROR

»>Branch on DFCU busy

»Not used

»Must be "8" to indicate Interrogate Operation

»Must be "K" to indicate Disk File Operation
Notes
1. Branch Priority:
a. Disk File Control Busy
b. Error

¢, Write Lockout or Not Ready

2. The Comparison Indicators are not affected.
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Information transfer to and from the Disk File Subsystem is in BCL
Code. All characters are allowed.

The maximum number of segments that can be read or written by the
B200 is ten indicated by the N Variant equal to zero. In the 480CS
option, this would consist of 4800 characters.

A sequence of instructions to update a file in the Disk File Sub-
system could be as follows:

DFR Read old record.

DFI Interrogate for read errors.

DFW Write updated record.

DFI Interrogate for lockout or transfer error.
DFC Check for parity errors.

DFI Interrogate until D,F,.C.U, is finished.

NOTE

When formulating a Disk File
Address, zeros (0) and blanks
(b) are not interchangeable.

A blank constitutes a forbidden
combination.

Printed in U.8.A.
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B5000 DESCRIPTORS AND OPERATION

48| as o , 30 | 27| 24| 21 15

41

46 40 31 25 16 : 1

48 = Flag Bit; 1 if Descriptor

46 Presence Bit; 1 if Core Memory assigned

L}

45 3 41 = Unit Designate

BCD .6 = DFCU 1
or 144 (6 = octal)

BCD 12 = DFCU 2
or 304

403 31 = Word Count (Values of 0000 - 1777¢)
30 = 1 Read Check - Inhibit Data Transfer
27 = 1 for Binary, O for Alpha (BCL) translation
25 = 1 to use Word Counter Override
24 = 1 for Disk File Read, 0 for Disk File Write

21 3 16 = Number of Segments (Values of 00 - 774, where 774 = 63
segments)

153 1

Core Memory Address*¥

**NOTE :

Last seven (7) characters of first word addressed by 15 - 1
contain Disk File Address; first character is not used.
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woub comer 130127 | 25| 24 | srcamr covgr mnv OPERATION
1 1<n< 778 READ CHECK
ofo1 1< nsT778 Read with BCL translation; ignore Word Count
1]ol1 1<n< 718 gzzstwithout translation (Binary); ignore Word
1S WC < 17778 0]111 1<n< 77 Read with BCL translation; Word Count Override
15 WC £ 17774 111{1 1< n<778 Read without translation; Word Count Override
0 olo 1< ns 77 Write with BCL translation; ignore Word Count
1{(0}0 1S n< 77 Write without translation; ignore Word Count
1 S wWC S 17778 o11lo0 1S n< 778 Write with BCL translation; Word Count Override
1< W < 177748 1|l1}0 12 n <77 Write without translation; Word Count Override
wC =0 1 Interrogate

NOTE:

The "0" and "1" are required

-Printed in U.8.A.

where shown, and blanks are irrelevant,



DISK FILE RESULT DESCRIPTOR
45 | 24 | 21| 18 ’15
41 23 26
40 31 2219 | 16 1
48 » 46 = 0
45 » 41 = Unit Designate
BCD 6 = DFCU 1
or_l4¢
BCD 12 = DFCU 2
or 30¢
40 3 31 = Remaining Word Count
24 = 1 if Operation was Read, 0 if Operation was Write
23 = 1 if Read Check Error on prior operation
22 = 1 for Core Memory Address Error
21 = 1 if DFEU NOT READY, or an attempt to access non-existent
Disk Address - ' ;
20 = 1 if PARITY ERROR on transfer of data from Disk to I1/0
during Read Operation
19 = 1 if Core Memory Parity Error; Parity Error during:
Disk File Address Transfer, or Data Transfer during Write
Operation, to DFCU. '
18 = 1 if DFCU NOT READY
16 = 1 if DFCU is busy with another I/0 channel
15?3 1 = last address accessed + 1 for all Read/Write Operatiomns or,

initial address + 1 for Read Check and Interrogate
Operations
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Information to and from the Disk File Subsystem may be in BCL or
Binary code; all characters may be used in both codes. The code
is specified in bit 27 of the I/0 Descriptor; zero for Alpha and
one for Binary.

The number of segments is specified in bits 21 3 16 of the 1/0
Descriptor. The maximum number of segments that can be read/written
by the B5000 is sixty-three. If the segment option is 480, this
~would amount to 30,240 characters or 3,780 B5000 words.

The general sequence of descriptors used could be as follows:
READ Read old record.

WRITE n WORDS Write updated record.

READ CHECK Check information on disk for parity errors.
INTERROGATE Check last operation.

During a Write operation, the 1/0 is connected for the entire
operation. "I/0 Finished'" is produced when the 1/0 is released

by the D,F.C.U, and the Result Descriptor has been stored. During a
Read operation, Word Count Override can release the 1/0 before the
D.F.C.U, has terminated its operation.

For a Read Check operation, the 1/0 transfers the Disk File Address
and the number of segments to the D.F.C.U. The 1/0 then releases
the D,F,.C.U. for an independent operation. When the D.F.C.U, has
completed the Read Check, an interrupt is produced.

The File Interrupt Pulse (FINP/) of D.F.C.U, 1 sets CCI15F of
Central Control; D.F.C,U, 2 sets CCI16F. The Disk File Subsystem
will not usually be accessed once a Read Check has been initiated
until the D.F.C.U. produces FINP/.

MAINTENANCE FACILITIES

The Disk File Subsystem can be checked both on-line and off-line.

The method of checking in an off-line status is detailed in Section 6
of this manual., On-line, the customer information may be retained
and read/write checking can be performed with a test routine! using
the maintenance segments. The maintenance segments are provided
specifically to enable the field engineer to check the read/write
circuitry without destroying any of the customer's information that
may be on the disks.

Printed in U.S.A.
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1.4 GLOSSARY

DISK FILE CONTROL INTERCONNECTION
TO/FROM EXTERNAL

EMG~-OFF Emergency Power Off From
FASL File Address Select Level From
FBIL File Binary Information Level From
FCBL/ File Control Busy Level To
FCLP File Clock Pulse To
FCRL/ File Control Ready Level To
FDTL/ File Data Transfer Control Line From
FERL/ File Error Received Level To
FINP/ File Interrupt Pulse (B5000) To
FR1L File Read Information Lines To
FR2L :

FR4L

FRSL

FRAL

FRBL

FRPL

FSRL/ File Storage Ready Level To
FWCL/ File Word Coincidence Level To
FWLL/ File Write Lockout Level To
FWRL/ File Write Level v From
FW1L File Write Information Lines From
FW2L

FW4L

FW8L

FWAL

FWBL

FWPL

PC-COM . Power Controi Common ‘ From
PWR-OFF ‘ Power Off f _— v - From

Printed in U.S.A.
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TO/FROM EXTERNAL
PWR-ON Power On From :

SIDL2/ System Identification Level 2 . From

TO/FROM E.U,

csiL/ Characters per Segment Levels From
CS2L/
DACL Designate Achieved Level (from Exchange)
DFSL/ Disk Face Select Line  To
DO1L/ Disk Select Lines To
DO2L/
DO4L/
DO8L/
D16L/
EMG-PWR-~OFF Emergency Power Off , To
INXP Index Pulse o ' From
@TRD/ Open Trunk Driver (to Exchange)
PWR-CONT-COM Power Control Common To
REM~-DC~OFF Power Off To
REM~DC~-ON Power On To
SARL/ Segment Address Read Level "~ From
SCLP Storage Clock Pulse ‘ ' From
sScgL/ Segment Coincidence Level . To
SR1L/ Storage Read Information Lines From
SR2L/ ‘

 SR4L/
SR8L/
SRAL/
SRBL/
SURL/ Storage Unit Ready Level | From
SWLL Storage Write Lockout Level , From

SWRL/ Storage Virite Level - S To
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TO/FROM E.U,

SW1L Storage Write Information Lines To
SW2L :

SW4L

SW8L

SWAL

SWBL

TO1L/ Track Select Units Lines To
TO2L/
TO4L/
TO8L/

T10L/ Track Select Tens Lines ‘ To
T20L/

T40L/
WDMP Word Mark Pulse ; From

7Z01L/ Zone Select Lines To
Z02L/

Printed in U.8.A.
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INDEX - SECTION 11

2 PRINCIPLES OF OPERATION

2.1 Control Functions and Logic FlOW ..ccccccceceeeces July 1, 1964
2.2 System Operation ..cecececccecccsccrscscscenssccss DEC, 1, 1964
2.3 Disk File Control Unit Operation ......cccce00.0.0 Dec, 1, 1964
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2.1 CONTROL FUNCTIONS AND LOGIC FLOW

The Display and Control Panel, shown in Figure 1,1-5, shows the indi-
cators for the logic control flip-flops of the Sequence Counter and
Clock Counter. The Sequence Counter is the primary logic control of
the D.F.C.U. The Clock Counter is a secondary control used with the
Sequence Counter.

The five Sequence Counter flip-flops (SnnF's) are: S10F and S20F for
values of 00, 10, 20 and 30, and SOl1lF, SO2F and S04F for values of

0, 1, 2, 3, 4, 5, 6 and 7. The logic is expressed as SC = nn or
sometimes as SEC = nn,

The four Clock Counter Flip-flops (CLnF's) are: CL1F, CL2F, CL4F and
CL8F for values of 0315. The logic is expressed as CLC = n or some-
times as CC = n, :

The Sequence Counter, Clock Counter, A Register, B Register and other
logical elements are shown in Figure 2.1-1., This is a block diagram
of the D.F.C.U.

Each Sequence Count indicates a specific action, The following is a
list of the sequence counts and the associated action:

00 = Idle Condition (successful completion).

_ 01 = Parity Error, Forbidden Combination, Alpha Character,
At end of excessive or insufficient address digits. (Latter

- three conditions called Invalid Address,)

operation
02 = Disk Write Lockout,

03 = Storage Unit Not Ready.

04 -vParity correct in address cha}acters.

05 = Parity Error or Invalid Address,

06 = Valid address, E.U. selection made (DACL).
07 = SURL/.

10 = Wait for Word Mark Pulse from disk. .

11 = First WDMP from disk, System 1.D. and command determine |

next Sequence Count (13 = B200 Read, B5000 - Read/Write;
12 = B200 Write only). ,

12 = B200 Write, Load first 3 characters.
13 = B200 Read or B5000 Read/Write. Waiit for WDMP sync,

Printed in U.8.A.
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14 = Check for Segment Coincidence, B200 Write - load
: fourth character. :

15 = Segment Coinicdence, SCOL to E.U,
20 = Active word, Read operation,
21 = Inactive word, Read operation.

24 = Active word, Read, with Parity Error in information
from disk.

25 = Inactive word, Read, with Parity Error in information
from disk. |

30 = Active word, Write operation.
31 = Inactive word, Write operation.

34 = Active word, Write, with Parity Error in information
from System,

35 = Inactive word, Write, with Parity Error in information
from System.

23 = Read, change zone, disk face or disk, No Error.
22 = Read, wait for WDMP sync, No Error,.

27 = Read, Information Parity Error, change zone, disk
face or disk.

26 = Read, Information Parity Error. Wait for WDMP sync.
33 = Write, change zone, disk face or disk, No Error,
32 = Write, wait for WDMP sync, No Error.

37 = Write, Information Parity Error, change zone, disk
face or disk.,

36 = Write, Information Parity Error. Wait for WDMP sync.

Information on the disk is divided into words. A word consists of
eight six-bit characters plus a six-bit, odd parity, word check
character called the longitudinal parity character. Information
transfer to and from the disk is handled in two phases - Active and
Inactive. Alternate words are referred to as active and inactive
words. The E.U. sends a Word Mark Pulse (WgMD in the D.F.C.U, and
WDMP coming from E.U. to the D,F.C.U,) at the beginning of every word
before Segment Coincidence is found. Control uses the Word Mark
Pulse as a sync,

After coincidence has been found and an operation begun, Control
receives a WDMP at the beginning of an active word only and characters
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|
R2AD RCKF
JFBIL OO DISK FILE CONTROL UNIT
- — - - - -
CLOCK CONTROL |
| on I U SCLP | e
o FERL/ SEC = 01 -
- | SEC=01 _ INXP
| \ :
[[sew | [Lser | SEQENCE COUNTER
FWLL / DR SEC =02 I IDXM I CLOCK COUNTER
- _—*
I TENS  UNITS DISK FILE
( L:J’ IELECTRONIC
IDXF l
. FSRL/ DR SEC=03 B UNIT
- - =2=~""° -
3o S10F ! _ ccLp waMp
- FCBL/ SW S20F COUNT RESET -
S607D:CISS . NOOS/
l
‘N | |
- - 96 CS R2AQ 96
- —— ] CHARACTER
MATRIX
- ccLp SCLM IDXM ~Dbnnt o l(pisk SELECT)
FASL R2AG o —]
o | DESLZ o l(DISk FACE SELECT)
] E.U. DESIGNATE 240CS R2AQ 240
e FWILZ - CHARACTER zonL (ZONE SELECT)
Fw2L/ “A e MATRIX i
——— oy
_efWaL/ F_—J:—I | TnOL g J(TRACK TENS SELECT)
fweL, @ WRITE INF@ LINES (6)
—fWels 1 TonL .
WAL/ ‘ 180 CS R2AZ 480 » |(TRACK UNITS SELECT)
—pFWALZ | —— CHARACTER
) FWBL/ MATRIX
S10F/-NnnF [
FRPF . PARITY
o FWPL/ ERROR IPES '
| IPES 96 CS
S10F - BANF GENERATOR L J -——————1 SEGMENT csiL/
B A | Rz 240 CS LENGTH
l—-——p‘ AD y MATRI X CS2L/ o
———— < 480Cs |
T
|
| R2A® RCKS s,
. FINP/ | RCKS o
- DR $20F SWRL/
- READ INPUT (write conty + !
X-COUPLED SWITCHES
—e FWRL/ _SRIL
‘B | smaL
< FRIL R2AQ READ o
i DR-9 -
SwW * READ INF@ LINES (6) RAL
< FR2L | -
SREL |
FRAL —————
- 1 | SIDS o
SRAL
FR8L —
- $C200
|_sreL
FRAL R2A
| SIDS/ o < SARS sw SARL/
_ FRBL - “ i
- LP __SwiL .
FRPL PARITY
W@ GENERATOR . swaL
"
R3A R2A - | swaL
-fltP o s10s | | {
ey ——— . ——— i
FWCF - |_sweL o
FWCL/
(WORD COIN.) - SWAL
i SWBL :
R2A
o SIDL 2/ SW SW __sIDS >
- b—2222 = B5000 3 SC30D
_— — - sw oo FIGURE 2.1-1
05/ aaes —-WAITE ¢ _ D.F.C.U. BLOCK DIAGRAM
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are transferred to or from the E.U. The D.F.C.U., uses the Clock Count-
er to determine the end of the active word and the beginning of an in-
active word. During an inactive word, the D,F.C.U, performs many
functions, depending on the operation, while waiting for the next WDMP
to signal the beginning of the next active word.

IDLE CONDITION

FASS
DiSK FILE ADDRESS TRANSFER

BTRDf- -+ .-+ DACL

OPEN TRUNK TO EU & WAIT FOR DESIGNATE
ACHIEVED.

W@MD
SYNC ON WORD MARK

FWRS + SIDS/
CHECK FOR B200 WRITE

FCLD
LOAD FIRST THREE CHARACTERS

ABED/

NO COINCIDENCE WaMD

SYNC ON WORD MARK

SEARCH FOR SEGMENT COINCIDENCE
LOAD FOURTH CHARACTER

SC@BD -LEAVE SO4F ON IF PARITY ERROR FROM
" FOUR B200 PRE-LODAD BUFFER CHARACTERS
READ WRITE

SC=15
> o

ACTIVE WORD

SET SOAF IF PARITY
ERROR IN CHARACTER
FROM SYSTEM

SET S04F (F LPnF #£ 1 AT

END OF ACTIVE WORD INACTIVE WORD

'FROM DISK
NE =0+ SARL Nr=0-SARL
gPcD _ scig? - #PCD
OPERATION COMPLETE ‘ U 1DLD OPERATION COMPLETE

IDLE RONDITICN

FIGURE 2,1-2
SEQUENCE COUNTS READ/WRITE OPERATION

Printed in U.8.A.
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2.2 SYSTEM OPERATION

B200
NOTE
CCP = FCLP
Q
oo |
CAR RD
CIF ~e ORF
CUF —e= 2
C 3
MCF = 0 N
CAR RD
SEGMENTS CIF —ea SCF O THRU ®©
CUF —e= |
S
CAR RD
CIF + O —e= MVF
SET MC3F .
SET SCTF FCBL ¢ CI8F ]
FIGURE 2.2-1
CUF = 0,2,1°MCF = 0
CUF = 0 Set the op-code (K=34) into ORF's, set CUF's =2 and start a
MCF = 0 memory cycle, ‘
CUF = 2 Set the N Variant (number of segments) into SCF's, set
MCF = 0 CUF's = 1 and start a memory cycle,
CUF = 1 Set the M Variant (operation) into MVF's and set MC3F.
MCF = 0 Set SC7F if Control is busy and CI8F (Interrogate).

Printed in U,.8.A.
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CUF = |
MC3F
IDLE

SET SC7F |CCNL » MVF—8e3 |

CUF —== |5 FCRL SC7F e FWLL » FERL e MV8F ]CUF—DII]
CONTROL NOT READY + 8USY STPL ¢ CLCEF | FCRL + FCBL » MVBF r

INTERROGATE BUSY MV8F eSC7F
+ READ CHECK + CUF —m= § + FCRL ¢ FCBL «
READ « BUSY (MV4F + MVF8e 4 o SC7F)
INFO OR ADDR. ERROR CUF —e= 8 FERL ¢ CUF ~—w= 5 ¢ MVSF
(FSRL+ FWLL)e CUF —= §
OCK F | POt
UNIT NOT READY -+ WR L CUF  —am= || o CUF =8 « MVSF
CL MC3F CUF —&= 54+ 8411415

BAPL

FIGURE 2,2-2
CUF = 1-MC3F

CUF = 1 Depending on the M Variant, the following actions occur:
MC3F
"MV8F -~ Interrogate

If D,F.C.U, is Ready, Not Busy and the previous
operation did not encounter a lockout or error
condition and the logic to set CUF-»1ll is not
present, then set CUF->15.

If D,F.C.U, is Busy, set CUF>5,

If an Error condition occurred in the previous
operation and the logic to set CUF-»5 is not
present, then set CUF-»8,

If a previous operation found FSRL/ (Storage
Unit Not Ready) or lockout condition, D,F.C,U,
is not Busy and no Error condition, then set
CUF~>11.

If D F. C U. is Not Ready, bring up STPL (Stop
Level) and reset CEF,

 MVF = 0 + 2 + 4 -« Write or Read or Read Check

If D,F,C.U, is Not Ready or Busy, bring up
STPL to reset CEF,

If D.F.C.U, is Ready and Not Busy, set CUF->5,

In the case of a READ or WRITE, wait for CCNL/
(card or paper-tape to stop).
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CUF = 5
MCF = 0
CUF = 3
MCF = 1
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CUF 25,43 A, A A
MCF = 0 p——bu]
CAR RD
CIF +0 —= MUF| CUF = 5
CIF + O —e= MTF| CUF = 4
CIF +0 —= MHF| CUF = 3
CUF —= 14 | MVSF
-—
'ADDRESS SELECT SET FASL MVEF
‘ FBIL FASL - MV4F |
SET NVF:6
= FASL
MCF—=3 2 |

FIGURE 2,2-3
CUF = 5,4,3.MCF=0

Set AAA into MAR,

If this is an Interrogate, AAA is the D,F.C.U,
Busy branch, Set CUF's->14,

For Read, Write or Read Check, AAA is the address
of the Disk File Address word. Set DI1F to
produce FASL, If Read or Write, produce FBIL.
Note that for Read Check, FBIL is false for the
first clock to D,F.C.U, Set NVF»6 to count the
seven Disk File Address digits and MCF = 3 « 2 + 1
for a MAR read,

CUF = 3 .
MCIF Ai
MAR RD

CIF —= 0DnL
ODnL —= FWnL
_ NVF(-D
MAR(+1)

SCF —e CIF
MCF —= 327
FBIL

NVF =0

FIGURE 2.2-4
CUF = 3.MC1F

Transfer Disk File Address digits to the D.F.C.U.
When the seventh digit has been sent, the number

of segments digit is shifted from SCF's to the CIF's.,
Set MCF»3 « 2 . T to idle, ‘

 The FBIL term is also produced by:

FBIL = FASL « CAU =3 « MCF - 2 . 1
This ensures that the Address digits are not encoded.
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CUF = 3

MC3F
CUF = 8,7,6
MCF = 0

CUF =3
MC3F NVF = IS
IDLE
)
FBIL
CIF —= ODnL
ODnl. —= FWnL
CLEAR FASL
) NVF (+1) TASL I
WRITE STATUS SET FWRL FERL ¢ NVIF ¢ MVF = o]
ADDRESS ERROR CUF —» {5 FERL o NVIF
CUF —e 8 ——
MCF —= 0 FERL ¢ NVIF

FIGURE 2,2-5
CUF = 3.MC3F

Transfer the Number of Segments digit to the D,F,C.U,,
'set DI2F (FWRL) if a Write operation and reset DI1lF

(FASL). 1If D.F.C.U. sensed an error during the Address
transfer (FERL), set CUF = 15, '

If address transfer was correct, set CUF-»8,

|cvr = e,7,6 |B, B, B,
MCF = 0 NVF = 2
CAR RD

CiIF + O —e= MUF| CUF =8
CIF+ 0 —»= MTF|. CUF=7

CIF+Q —e== MHF] CUF=6

SET MC3F NV2F
CUF = 14 NV2F
BAPL MV4F

FIGURE 2,2-6
CUF = 8,7,6.MCF=0

Read BBB into MAR.

NVF's = 0 coming from CUF = 1 . MC3F due to an
Interrogate and an Error condltion, set CUF -14,

NVF's = 2 for a Read or Write operation., Set MC3F to
idle.,
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CUF=6
MC3F
IDLE

UNIT READY CUF —e= 11 FSRL |
WRITE LOCKOUT FSRL » FWLL * FWRL
END OPERATION CUF —e= i5 | + FSRL « NV2F
READ CHECK + FCBL © MV4F
MCF —w= 321 | FCBL » MVF =0
MCF —e= 3 21 |[FCBL * MV2F

The
1,
2.

oU W
* @

FIGURE 2.2-7
CUF = 6-MC3F

following can occur:

The Storage Unit addressed is Not Ready (¥FSRL/);
set CUF~>11,

Write operation but disk is locked out (FWLL);
set CUF->15, ’ -
End of operation (FSRL . NV2F/); set CUF-»>15,
Read Check operation and D.F,C.U, has become
Busy (FCBL); set CUF»15, _  _

Write operation; set MCF-»3 . 2 ._1,

Read operation; set MCF-»3 . 2 . 1,

NOTE

Processor CCP's produce FDTL's
to the D.F,C,U, VWhile FASL is
true, ¥DTL's produce CCLP's in
the D.F.C.U. Subsequently, the
D.F,C.U, is clocked by converted
pulses from the E,U,.
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CUF = 6
MC2F

CUF = 6

MC2F © ONVF =2
MAR WRITE
______ CL RUNF FCBL
SET NVIF RUNF
cL NV2F NV{F
FCLP FIRES CCP MAR (+1) NVaF
FRnL —e= AIF RUNF
AIF ~= IPDL
IPOL ~== CIF NViF
SE T RUNF FCBL » AP
CL NVIF FCBL
MCF-= 329 |FCBL « NWATF

FIGURE 2,2-8
CUF = 6+MC2F

Disk File Read operation, MC2F is a MAR Write condi-
tion so information coming into the Processor will be
stored.

RUNF is cleared and CCP's are produced by FCLP's fronm

. the DQFQCOU.

CCP = FCLP ¢« OR = 34 « RUNF/

"The first FCLP from Control sets NV1F and clocks the -

character on the Read lines (FRnL) into the AIF's,

The next FCLP transfers the character (BCL in the
AIF's) through the decoding matrix into the CIF's and
starts a memory cycle to store it., It sets the second
character into AIF's and clears NV2F to permit MAR to
be counted by subsequent FCLP's, FCLP's produce CCP's

until the D.F.C.U, becomes Not Busy. See Figure 2.2-9,
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RUNF

FcBL |

CCP

FCLP

.

= =
= =
= =
= =
= =

NVIF

—
—

ALF

L
oD, .
lCH-1ACH-ZACH-;ACH~4A§H‘QACH-B CH-7

NvVa2F

5 1

24

CIF

LC
£

‘ Jen-1 Ach-2 CH-3 A\CH-4ACH-5CH-8

MAR + 4

LC

- J T B

1

FIGURE 2.2-9
INPUT CHARACTER TIMING

When the speclfled segments have been read, D.F¥,C.U., becomes Not Busy.
The first clock pulse from the Master 050111ator (AP) after FCBL/ sets
RUNF to allow the Processor to resume operation on its own, The first
clock pulse after RUNF clears NV1F and the following clock pulse sets

See Figure 2,.,2-10, Refer to CUF =

MCF»>3 « 2 ..

Printed in U.8.A.

1,

FCBL

6 . MC3F item 3,

o |

)

AP

RUNF

£C.

e l

| O

cce

£LC.

© vt un

NVIiF

£
£ “

MCF

JJ

3.2.7
STORE LAST CHARACTERJ

FIGURE 2.2-10

RESUME PROCESSOR CLOCK AFTER READ




2.2-8

CUF = 6
MC1F

CUF = ¢ NVF = 2
MCIF -
MAR RD
CL RUNF
______ CL_NV2F
MAR(+1) N ——

CIF —e= ODnL
ODnL -s= FWnlL

SET RUNF FCBL » AP
MCF —e= 321 | FCBL

B e e Y

FIGURE 2,2-11
CUF = 6.MC1F

Disk File Write operation., MC1lF is a MAR Read condi-
tion so information is read from memory into the CIF's
and the File Write Lines are driven by the levels from
the Output Encoder.

" The clock pulse that occurs at CUF = 6 « MC1lF clears

RUNF, clears NV2F and rereads the first character into
CIF's (redundant memory cycle). MAR was not counted
up as NV2F was on, The following CCP's, which are
produced by FCLP's from the D,F.C.U., count MAR +1 to
access the next character,

When the specified segments have been written, the
D.F.C.U, becomes Not Busy and the first AP after this
sets RUNF to turn the Processor clock back_on,_ The
first clock pulse after RUNF sets MCF»3 . 2 . 1, See
Figure 2,2-12, Refer to CUF = 3 + MC3F item 3,

« ]
FCBL i
AP T T T
RUNF —35 1
s Ty
MCF 5 334 53-5-1'13-"2-?

FIGURE 2,2-12
RESUME PROCESSOR CLOCK AFTER WRITE
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CUF =11,109 |C< C. C
MCF =0 L Tl
CAR RD

CiF + 0 —== MUF CUF =11
CIF +0 —= MTF CUF =210

CiF 40 —== MNF
CUF ~o |4 CuF =9

FIGURE 2,2-13
CUF = 11,10,9-MCF=0

CUF

11,10,9 Addressed Storage Unit was Not Ready., Read CCC into
MCF

0 MAR Register, set CUF-»>14 and take CCC branch,

Duintad in 1. 8_A.



CUF = 0 o
MCF =2 O Ld
CaR RD
CIF —e~ ORF
CUF —= 2
CUF = 2
#CF = O N
CAR RO
SEGMENTS f‘:;?:_ SCF O THRU ©
| CUF ~= 1§
CUF = |
MCF = 0 M
CoR RO
CIF + 0 —e~ MVF
SET MC3F
SEY SCTF¥ FCBL s C16F ]
CUF = |
MO3F
2oLE
SET 3CTF ZENL « MVF -804
CUF ~o= |5 LFCHL ® SC/F o FOLL « FERL o WWBF [CUF—aw 1| f—

COMTROL WOT READY + BUSY

INTERROGATE BUSY
< BEAD CHMECK +
READ » BUSY

NFO OR ADDR. ERROR

URIT NOY REALGY -+ WR LOCK

STPL ¢ CLCET

FCAL + FCBL » MVGF |

MVBF *SCT7F

CUF wmee & | 4 FCRI » FCOL
A WVEB e ® e 5CTF)
CUF —o 8 ~s 5 o MVEF

SUF e 3

+ FWLL)» CUF =8
CUF =8 « MVeF

CL NC3IF

CYF ~—e~ S48411413

BAPL

CUF 3 6,83
MCF = 0

As A Ay

CaR RD

ADDRESS SELECT

FBIL = FILE BINARY INFORMATION
FASL = ADDRESS SELECT LEVEL
FWRL = WRITE STATUS LEVEL
FWal = WRITE INFO LEVELS
FCRL = CONTROL READY LEVEL
FSRL = STORAGE READY LEVEL
FCBL = CONTROL BUSY LEVEL
FWLL = WRITE LOCK OUY LEVEL
FRal = READ INFO LEVELS

FERL = FILE ERROR LEVEL

FWRL : DI2F

FASL = DIIF

8 =z INTERROGATE

4= READ CHECK
READ

0= WRITE

CIF 4 0 —= MUF

CUF = 3

CIF + O —= MTF

CUF = 4

Cif 4 0 —e- WMHF| CUF = 3

CUF ~o~ 14 MVEF u—————v@
|
SET FASL MVar
M
FBiL FASL - MVaF ]
SET NVF=6 east
MCF—o= 32 !
LEVEL

NVF = 6
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CUF = 3 AL
MCIF @
MAR RD
CIF —= oDAL 2 €3 €2 €y
ODnL —= FWnL CaR -ﬂD
NVF(-1)
MAR(+1)
SCF —= CIF CIF + 0 —— MUE] CUF =yl
ueF —= 337 | NVF=O CIF + 0 —= MTF| CUF=10
FBIL +0—= MHF| oo
CUF =3 UF ~e- |4
MC3F NVF =15
ToLe O
FBIL
CIF —e= ODAL
00nL —e= FWnL N
CLEAR FASL Xo MEM CY
NVE (+1) T
WRITE STATUS SET FWAL | FEAL o NVIF « 8VF =0]
ADDRESS ERROR CUF —= 15 FERL o NVIF CLEAR
MAR —e= CAR
CUF —=- 8
MCF - @ | TERL ® NVIF BaPL
CUF = 8,7,6 By B, B, Q
MCF = 0 NVF = 2
CAR RD
CIF + 0 —w MUF| CUF =8
CIF +0 —o= MTF| CUF= 7 O
CIF + 0 —o= MHF| CUF=6
SET MC3F NY2F
CUF = 14 NVEE
CUF = 15
BAPL MV4F MCF = 0
CUF= € NO MEN CY
MC3F LLLAR 0}
IDLE
CLEAR
N ey CTF +1
umT READY CUF —e 11 FSRL | 3@ BAPL
WRITE LOCKOUT FSRL » FWLL * FWAL
END OPERATION CUF —w= 15 | + FSRL s AVZF ————————-@@
READ CHECK +FCBL * MV4F
MCF —w= 321 |FCBL + MVF=0 L-
MCF —e~ 3 21 |FCBL « WMV2F | O
CUF = & -
CUF = 6 uor NVF =2
MC2F NVF = 2 MAR RD
MAR WRITE
Ci. RUNF
______ CL_RUNF FCBL e e e CL_Nv2F
——— MARE1)
SET NVIF RUNF FCLP FIRES CCP
CL NV2F NVIF CIF —e ODnL
==z 00nL ~=— FWnL
FCLP FIRES CCP WAR (+1) NV2F —_——— i ——
FRAL —= AIF RoNE ] SET RUNF__]FCBL o ap|
MF —— IPDL e MCF —> 321 | FCBL |
IPOL —= CIF
SE T RUNF FCBL « AP
CL NVIF FCBL
MCFo- 321 |FCBL« AVIF

B470,51 2.2-11

December 1, 1964

FIGURE 2.2-14

' B200 LOGIC FLOW
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Mo'del II I/0 Control Standard Logic is identical to Model I I/0 with
‘one exception; if LPPF is on at SC = 14, then bit 23 is set in the

Result Descriptor.

cCC + |

TTar

! DIGF «— |

AUNS « [CC=1]

NO CONFLICT
UNIT READY DIgF<— |

[cc=3] e (121D« DATF
+ I3ID * D4IF)

CCIF a—|

[cc=4)

CC2F=—|

[cc=4]+Di6Fe DIBFe UBZS

BTOM <1

[cc=z7]) « (PAGD + TAGD)

CCIF «=— 0

[cc=7]

DI6F«— 0

[cC=6] « BTDS « (PAGD + TAGD)

CC2F=—0

[cc=6] « (BTEF + UBZ3)

FIGURE 2.2-15

SC = 3 STANDARD LOGIC

In a Disk File operation, the I/0 proceeds through Standard Logic un-
-ti1 8C = 3, At SC = 3, the 1/0 checks for D,F.C.U, Ready. If the
D.F.C,U, is Ready but is Busy, the 1/0 idles until the D.F.C.U. is
Not Busy (FCBL/ from the D.F.C.U, and UBZS/ in the 1/0).

Printed in U.8.A.,



sc -3 OPEN TRUNK TO

BULK FILE CONTROL
REMEMBER READ CHECK ERROR—| LPPF = | [cc=3]e128D
' - SC = 14 [cc=5] (DT6F + DIBF)
SET UP ERROR - ; ——
W[as=>i] =<0 - | [cc=5]+maPS[DI6F + DIBF + DRES)
B[P => 1] =0 [cc=5]

@-—- SC=<—19

[ D24F =— O

PREPARE TO 6O TO D25F = O
MEMORY FOR THE — PROD
ADDRESS WORD D26F <O ’
: EXNF «— |
L .
. cCc=—o0 DR@S
—
| peoF=1 D24F
REMEMBER THE paiF=-1 025F
 OPERATION TO DITF < | D27F
BE PERFORMED | -
» D27F =— 0 D30F
D27F = | ' D30OF
L
NO OPERATION —=| D30F<— | _ [wc=0] »D25F

. FIGURE 2.2-16
SC = 3 DISK FILE LOGIC

SC =3 If the D,F.C.,U., is Not Ready or is Busy with another I/0,
set SC = 14 to produce and store Result Descriptor. If the
D.F.C.U, is Ready and Not Busy, set SC = 9 to access core
memory for the Disk File Address, The number of segments
was placed in the LPnF's at SC = 2, :
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MEMORY CYCLE
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SC + |

AGFF (DZB5F + WC #0 + D24F)

MEMORY ADDRESS OVERFLOW{
OR NORMAL. WRITE CLEAR

wlas=>1] — o0

(AQFF + D34F « MANF )e MAPS

wWC —1|

{wc#0] e D25F « MANF

WRITE OPERATION WC OVERRIDE —=

DITF = |

[wC =0] « DZaF « D25F « MANF

w[as=>{] <-0D[a5=>1]

DWSD

MAINTENANCE  CYCLE -

FLAG MEMORY CYCLE ERROR—=

MEMORY ADDRESSING ERROR-—&-

MANF = | AGFF »(WC£0 + D25F)

D22F «— | AQFF (WC# 0+ D25FH MANFeMAED ~=C » MAPS
MANF =<0 MAED -C e MAPS + MAGF

SC+1 MANF ¢ MAED —C » MAPS

MAQF < | MANF ¢ (MWRD eMTOD~ M +MT2D—M + MAPS)

w48 =»1] = MIR

MISD

READ CLEAR —o-

wlag =»i] =0

MAQF ¢ D24F « MAPS

MAQF <— 0O

MWRD

" NORMAL AND OVERRIDE
ROUNT LOGIE ™

SC+i

MANF * MAQF + DITF « EXNF

SC

With SC = 9 for
was reset at SC = 3.

FIGURE 2.2-17 |
= 9 ACCESS CORE MEMORY

the first time, D25F would be off because it

D25F being off inhibits WC - 1 so the

Disk File Address word will not be included in the Word

Count.

If WC = 0 « D24F/ - D25F, set D17F to indicate that the Word
Count has been satisfied, the I/0 will remain tied to the
D.F.C.U. until the end of the Write operation,

When memory access is complete or no access is‘required due
to Word Count Override, count SC + 1 to SC = 10.
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"MEMORY MAINTENANCE CYCLE @—— SC<«—0. - | Mcvs :
FLAG MEMORY PARITY ERROR | DIOF < | MANF * MAGF ¢ MPED ~M
‘ MAQF <— 0 . MAN
MEMORY ADDRESS OVERFLOW—| AQFF =— | 0 [15=>1] = MAX » DAIF ¢« PTBS -
o[15=>1] +1 | o[15 =>1] #Max «DaIF« FTO5 -
" SHIFT OUT FIRST CHARACTER—-| @8[B=>1]<-W[cc]| TwCDecC=0
, ' cC +1 " DZ4F o DAIF « D26F « PTBS
CONTINUE OPERATION SC =«—8. [121D «EXNF « (DZ3F + WC #0 + D25F)] DRAD
'END OF OP. OR UNIT NOT READY :: SC =14 : (121D * D24F o D25F «[WC=0] + DISF ) DROD
~ FLAG UNIT NOT READY—s| DIBF < 0 T21S « DROD
) wlag =] <0 DIBF « MAPS « DRGD
TRANS. ADDRESS WORD TO B.F.C. @—— SC =4 EXNF ¢ 121D
' READ OPERATION —— | D24F <—| D20F « EXNF ¢ MSIOD
USE WORD cognrta-———— D25F <—I . D2IF « EXNF
RELEASE Fdn FLAGGING OF ERRORS( peor—° EXNF « MSIOD
\_| p2IF =—o . _
CONTINUE THE MEMORY MAINY, CYCLE—=| IMCF<—1 REMF o RECF « AGFF o MCYS
' DI9 <1 D24D » 123D » BFOS

[ t—

FIGURE 2,2-18
SC = 10 MEMORY ADDRESS LOGIC

SC = 10 At this sequenée count:

Set D19F if a memory parity error occurred at SC = 9,

Increase the memory address in D [15&1]to point at the
next word of information,

For a WRITE operation, shift the first character of the
new word into the Output Buffer (¢B) and count CC + 1.

First time at SC = 10, EXNF is on (set at SC = 3) so
set SC = 4 to transfer the Disk File Address word to
the D,F.C.U, '

Set SC = 8 if the operation is not complete.
Set SC = 14 to produce and store Result Descriptor if:

D.F.C.U, went Not Ready during the current operation or
the end of a Read operatlon due to Word Count Override.
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TRANSFER ADDRESS WORD AND

sc: 4 NUMBER OF SEGMENTS TOB.F.C.
NORMAL AND ERROR CLEAR —=| W[48=>1]<—0 LCHF + DERS
ERROR,NO OB OR READ CHECK EXIT SC -—— 14 DERS + (D30F ¢ DI7F ¢ LCHF)
—
STRF =—{ HBLF
HBLF <— | STRF « DAIF
3TRF «<— 0
HBLF <— 0 STRF « HBLF
TRANSFER ADDRESS WORD AND EXNF <—0
NUMBER OF SEGMENTS TO B.F,C D27F =« | EXNF o STRF o H@LF

g8 [B=>1] «w[cc] TWUDe(CC = N)

CcC+1 EXNF ¢ STRFe HOLF ¢ CC #0
gB[B=>1]<—0 STRFe HOLF ¢ CC= 7
__| 98[B=>1]=—LP[B=>I]| [CC=0]«STRFs(WC#0+D25F)
LP{B=>1]<0
_ THE ADDRESS WORD AND NUMBER LCHF #— | [cCz0] ¢ STRF e HOLF
OF SEGMENTS HAS BEEN SENT TO B.F.C DI7TF =— O
D27F =— O BDI7F « LCHF
DI?TF < 0O J145[SC2F + SC4F + SCBF]
L CHF
CONTINUE OPERATION —| DI7F <— | 1220
TRANSFER "PARITY ERROR" —e| DIOF = | 1280
STORAGE UNIT NOT READY —e=| D2IF < | 1265
STORAGE UNIT LOCKED OUT —a=| D20F =— | 125De D24F
LCHF =— 0 LCHF @ DI7F e STRF ¢ HALF

READ EXIT SC=8 D 24F
wriTE extT (99— sc=o 2aF

FIGURE 2.2-19
SC = 4 TRANSFER DISK FILE ADDRESS

SC = 4 Transfer the Disk File Address and the number of segments to
the DOFOC OU.

The 1/0 sends clock pulses to the D,F.C.U. called FDTL's
(File Data Transfer Control) and the timing is shown in
Figure 2,2-20.

Printed in U.8.A.
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S R
SC —_la ko (FASL)

SLLI I 1 [ [ 1

i T LI I
FotL | L L L |-
EXNF l

cotr Lt L L
. CC cc=1 A cc=2 A cc=3

28 CH-0 A___cH-1 A CH-1 A CH-2 A CH-3

' FIGURE 2,2-20
TIMING OF FDTL

The first FDTL shown in Figure 2.2-20 will cause the D,F,C.U. to
change from an idle state to an active state to receive the Disk File
Address,

The timing diagram in Figure 2, 2-20 also shows that the first char-
acter in the W Register (CH #0) is not used in any way and is not
transferred to the D,F,C. U,

When all seven digits of the Disk File Address have been transferred
to the D,F,C.U., the number of segments, which was temporarily stored
in the LPnF's of the 1/0, is set into the @BnF's and transferred to
the D.¥.C,U, The D,F,C,U, uses the FDTL's to generate internal clock
pulses until the D.¥.C.U, becomes Busy; after that, pulses from the
E.U. will generate the internal clock pulses.

When the D.F,C.U, becomes Busy, 122D becomes true, the 1/0 sets D17F
and the next STRF . HPLF sets SC = 8 for a READ operation or SC = 9
to access the first information word for a WRITE operation (after

= 9, then set SC = 10 and return to SC = 8).

See Figure 2,2-21 for timing of Disk File Address and segment number
transfer and the action of the 1/0 when the D.F.C.U. becomes Busy.
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S T L L L L
~ 1. :
sc _{EASL=5C=a  Lomy) , ' ASE S tRELEh)
STRF —"I L I'——“_L I
HBLF L] | B | L
A N T p U o I R
ECt+1 —L__r‘ ' 55 e
ccC 7 A "cc=0 5
" 2B ku-ep CH-7 A@.QFSEG@)\CI;EARE%’L_
Lenr | L I
122D | (rcen) ‘ | - L l
D1TF ‘ : B4 ] ——

FIGURE 2.2-21
END OF DISK FILE ADDRESS TRANSFER

Drintad in U.8.A.
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WRITE

STRF <— (UNCL)

123D « 124D « D24F « ABLF » DRGD

NORMAL WRITE
170 TIMING CYCLE

PER CHARACTER

HOLF <— 1 STRF » DAIF
STRF<— 0 HOLF
HOLF <— © T235 « DRPD

SHIFT OUT NEXT CHARACTER —]

o8 [B=>1]ew[cc]

TWUD #(CC=n)

CcC +!

STRF * HOLF » LCHF « LPWF « DR@D

LAST CHARACTER-—e-

LCHF <— |

STRFeHOLFeCC=7 « DROD

eB(B=>1] =0

PREPARE FOR THE
WRITING OF PARITY

STRF « LCHF «D24F « DR@D

A COMPLETE WORD

HAS BEEN WRITTEN

INSERT CHARACTER "BLANK"—=-

TRANSFER "PARITY ERROR" —a-

OPERATION FINISHED

.

w48 =»|]<«—0

LPWF <,
LCHF =0 STRF « HOLF « DROD
- LPWF =0 ' :
STRF * HOLF » D24F *LCHF » LPWF » DR@D
SC+1 : o
PBAF = | (D22F + DITF)e D2TF
DIOF =— | (1280 + 1225 « [cc#1]) D2aF
EXNF <— | 1235 « 7225
SC — 14 ‘

EXNF

STORAGE UNIT LOCKED OUT —=

0 20F =— |

[25D ¢ D24F « DROD

STORAGE UNIT NOT READY —

D2IF = |

‘126Se DROD

FIGURE 2.2-22

.SC = 8
D24F

SC = 8 WRITE OPERATION ‘
Transfer characters serially from the I/0 to the D.F.C.U.
The D,F.C.U, sends a File Clock Pulse (I24D in 1/0, FCLP in
the D.F.C.U,.; 1l.6usec in duration) to the I/0 when it is
ready to receive a character,

Coming after SC = 10, CC would equal 1 and @B would contain
Character #0 upon entering SC = 8, See Figure 2,2-17,

Figure 2,2-23 shows the timing of the character transfer from
the 1/0 to the D.F.C.U, The time between FCLP's will vary
from about 3usec up to about 6usec depending on the Disk File
Address being accessed,

The I/0 remains at SC = 8 until the Longitudinal Parity Char-
acter for the word is written. The D,F.C.U. generates this
character, Figure 2.2-24 shows the timing until the 1/0 goes
to SC = 9 for the next word of information., After the next
word is in W Register, the 1I/0 returns to SC = 8,
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/9

S L
sc - 1 us——fe—
'4——-—3T06ps———»|

I24D FCLP) 1.6us, F_: | I | l

stRE [ ] 11 1 [
HOLF L LJ L

CC+1 l I I l I '

ccC ce=1 A cc=2 A cc=3 A

2B CH-0 A CH-1 A cH-2 A cH-3

FIGURE 2,2-23

CHARACTER TRANSFER DURING WRITE

P B T O A I
fe—nt—tus.

sc cces  pses

o L L LT

HBLF L__J L__J' L__J_

cCc+i L

cc cc=1 A cc= o

28 |ch-s cH-7 A CLEARED

LCHF | ]

LPWF | ] [

FIGURE 2,2-24

END OF WORD TRANSFER DURING WRITE



‘ » READ

, - STRF = | 123D ¢ 124D » D24F «HOLF « DROD
. NORMAL READ HOLF «— . | STRFe D3TF '
1/0 TIMING CYCLE
PER GHARACTER STRF <= 0 HALF
v HOLF «— 0 OROD « T238
READ IN NEXT CHARACTER —e=| IBNF <« | (yUNCL) | 1230 ¢ D24F «(FRP~N) «HGLF «DROD
GENERATE PARITY ——w| LPNF <~ ALPNF STRF » HGLF * 18NF » DROD
TRANS, CHAR, TO"W" REG,—- w[cc]4~ia[a=ou STRF e HOLF » LFWF « LCHF sMAPS+(CC=N) ¢ 024D ¢ ORGD
18[8w»1] <=0 STRF * HOLF+ DAIF ¢« GPMS '
ce + | " STRF ¢ HOLF « TCHF « TPWF « DROD
LAST CHARAGTER-——w=| L CHF = | STRF*HOLFeCC® 7 <DRAD
LCHF =— 0
A COMPLETE WORD STRF ¢ HOLF o LCHF « DRGD

LP{B =>1]) -0

HA3 BEEN READ ;
SC + 1 ) STRF ¢ HOLF « LCHF o D24F ¢« DRGD

CHECK LONG, PAR!TYf-» D20F =~ | STRFeHPLF » LCHF » LPES » D24F
TRANSFER PARITY ERROR—a=] D20F =— | STRF « HALF « PELS ¢ D24F +1225 '[CC#O] * D24F
OPERATION FINISHED wmmem| EXNF «— 1 1235 »T225

.———‘ $C = 14
@ - EXNF

w[ag =] «—0

. STORAGE UNIT NOT READY w—em| D2IF = | 265 « DROD

FIGURE 2,2-25
SC = 8 READ OPERATION

SC = 8 The characters being transferred serially from the D.F.C.U.

D24F are set into the W Register. When a full word has been
collected, SC + 1 to SC = 9 to store the word and return to
SC = 8 if the VWord Count has not been satisfied,

- The D.F.C.U, send a File Clock Pulse (FCLP) to the I/0 when
a character is ready to be transferred to the 1/0. See
Figure 2.2-25 for timing
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o | U VU VU
se [Tl |

123p [Gweo ]

Fowp 7 T
STRF ' g ] 1 1
HoLF ? L] |

FRnP » 11
IBNF <=1 [(UNCLOCKED) ) ] crearen—\[7 N
wlcc]=18 —$ LT LT

cc+1 % ] |

cc & A cc=1A A _cc=2

FIGURE 2.2-26
INPUT CHARACTER TIMING TO 1/0 DURING READ

The level FWCL (File Word Coincidence) is sent to the 1/0 to indicate
when an Active word begins and remains true during the Active word.
The File Read Levels (FRnlL's) are present for the duration of the File
Clock Pulse (FCLP). The IBnF's are set single-endedly; if the FRnL's
return to a false level, the IBnF's remain in their set state until
the Character is transferred to the W Register.

Drintad in U.8.A,
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/@
cLock v v
je—>— Lus.
sSC sC =8 Asc=9
1230 | (rwe i -

— e I s I
wor [ L

FRnP l I . l ! I

T8nF<1 | cwnewy | | 1 F""""
wlccl< 18 L L |
cc+i L L
cc cc=6 A cc=7 A cC=0
LCHF |

[ —

FIGURE 2.2-27 |
END OF WORD TRANSFER DURING READ

When the I/O has collected a word of information, count SC + 1 to
SC = 9 to store the word in memory.

It should be noted that, if the 1/0 goes to SC = 9 and then SC = 10
and the word count has been reduced to zero, the 1I/0 exits to SC = 14
to produce the Result Descriptor, The D.F.C.U, will continue to read
the remainder of the segment (s). If another Disk File operation is
initiated, the 1/0 will find the D.F.C.U, Busy and must wait until
the D,F.C,U, is finished.

If Word Count Override is not used, then the end of the operation is
indicated by both FWCL and FCBL being false from the D,F,C,U, This

causes EXNF to be set and the next I/0 clock sets SC = 14 to produce
a Result Descriptor.
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STAR

0O4F a— |
INITIATE ADNS
OPERATION DIIFa— |’
Losic MANF a— | DITF + WKSF
MANF =— 0O MADF + MAED » MAPS
NEMORY DRRF a |
AODRESS MANF o MAED o MAPS
CARON sC+1 . ‘
. MAQF «—1 MANF (MT20 + WKFE)
wiae =] uin MISD
NAOF «— O WANF
MEMORY PARITY ERROR | DIOF =— 1 WANF o MAOF ¢« MPED
' sC4+ i WARF « maQF
( DOSF a— |
aFa—|
o pasre— LoTs
LOAD parre—)
@- 8Ca3
. DARF am-| Loc
L
Lo0ic PP
DAOF =)
LooL
. | oasra—
.
seT uP wlas=si] «—— 0 (DISF + D22F) MAPS .
TRAON @ sc— 14 DISF+ DREF
’ 0(48=0|] - 0
sc+ 1 BT¥F - BYTI
EXNF «— AEXNF
ofis=s 1] a— w15 = 1]
LP[Bwe 1]« wizi=e16] | ExnF
#* |ofases 24]«—w[es =>24)
©@{sc—o ____
EXNF
DITF @ | .
wle4s=w ] a0 EXNF « MAPS
sC+! EXNF

* EXCEPT DURING DRUM OPERATIONS.
WAGF 13 TRANSFERRED TO D 24F
W THE CASE OF A DRUM DESCRIPTOR,

NOTHING IS TRANSFERRED TO

our-o 030F.

o

. ADNS = ADMIT DESCRIPTOR LEVEL (FROM CENTRAL CONTROL)
: MAED s MEMOAY ADORESS ERROR LEVEL {FMOM CENTRAL
CONTROL)
MAPS = MEMORY. ACCESS PERMIT LEVEL (CONTROLLED BY
MAINTENANCE  SWITCH)
MTOD = MEMORY TIME ZERO LEVEL (FROM MEMORY UNTS)
MT2D = ‘MEMORY TIME TWO LEVEL (FROM MEMORY UNITS):
MPED * MEMORY PARITY ERROR LEVEL (FROM MEMORY UMITS)
. LOYS s LOAD TIME SWITCH {FROM OPERATORS CONSOLE)
LOCL = LOAD CARD LEVEL (FROM OPERATORS CONSOLE)

LODL = LOAD DAUM LEVEL (FROM OPERATORS CONSOLE)
OWSD = [8C=14] « MAPS «"0" REGISTER TO "w" REGISTER

SHIFT DRIVER

MWROD = [SC 9] ¢ D24F + [SC 18] » MEMORY WRITE LEVEL
© REMF s REMOTE FUP—FLOP (CONTROLLED BY MAINTENANCE
. SWITCH)

Priated in U84,

B470,51

2,2-25

N0 CONFLICY
UNIT READY

TRANSFER RESULT
_OESCRIPTOR FROM
"0" REQISTER TO

"w" REGISTER

SET we
RESULY

DESCRIPTOR

ADDRESS

FIND
MAND =
MISD »

CI00 =

DERS
ESWL =

uszs -
Uezs

oot fr—rqp

-

* ¥

REMFe MABF [SC = (8] s FINISHED LEVEL

July 1, 1964

cC + | TTAF
DISF & | AUNS o [CCe 1)
[cce3]e (1210« DFTF

DIOF a— ¢

+ I310 ¢ D&IF)
CCIF a1 [cca4) )
CC2fF o) [ccs4a]eDi6Fe DIBFe UBZS
BTDM «—| {cc=7] + (PAGD + TAQGD)
CCIF ~—0 [cca1]
DISF«— O [cC s8] +BYDI « (PAGD + TAGD)
CC2F +—0 [cc €] o (BIEF + UBZE)

[8C=3] o (PROO + [CC =3)) THROUGH [SC = 13] INCLUSIVE

SEE INDIVIDUAL PERIPHERAL UNMIT

FLOW CHARTS

WISF < | DIGF o DITF« OWSD
WISF <—| DISF o DITF ¢ DIGF « DWSD
W23F «—1 DWSDe LPPF (INOD + BFOD)

w45 =0 je—D[4s=> 1]

DWSOD

p[is=> 8] «— 0 CORD |

DO3F «— | CORD—|

DOAF a | CORD—1 .

DOIF = | 1/O%2 + Vewa

DORF «—{ 17083 + L/0 84
DOIF -0 17081 + 1/8 %3
002F 4 0 /oW + L/owe
SC + 1

BTDS « (ESWL + BISF JBIOF
MANF «— | :

+»BZIF. + REMF)
MAGF =1 MANF (MWRD o MTOD+ NAFS)
/9 FINISHED REMF o MAOF
MIR <—W [48=0 ] MAOF
1/8 Fe Fo'S«—0 cIe0

w(as =>i] 0

CIOD e MAPS

% M EXCEPT "W REGISTER -

WANFs MAPS © MEMORY ACCESS NEEDED LEVEL
"NANFs MABFe MAPS o [SC = 0] = MEMORY INPUT
STROBE' DRIVER : '
i C niS]e MAOF= CLEAR 1/0 omw:n
4+ DISF + DISF + D20F + oaw+ D22Fs D
REGISTER ERROR SWITCH )
€AROR STOP LEVEL (CONTROLLED BY MAINTENANCE

SWITCH)

UNIT BusYy

UNIT NOT BusY

FIGURE 2,2-28
1/0 LOGIC FLOW (1 of 4)
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OPEN TRUNK YO
BULK FILE CONTROL

REMEMBER READ CHECK ERROR—w=| LPPF = |

[cc=3]e1280

14 SC =« 14

[cc = 8] (DT6F + DIdF)

SET UP ERROR

W(4g 1] «~0

[cc = 8] «MAPS [OTEF + DIGF + DRAS)

18{P =» i] =0 [cc=8)
G— sc=—>s
—
D24F «— 0
PREPARE TO GO TO D25F = 0
MEMORY FOR THE ~{ PROD
ADDRESS WORD D26F =0
EXNF < |
—
cC <0 bR@S
—
D20F = | D24F
REMEMBER THE paIF ~— ! b2sF
OPERATION TO -{ DITF =1 D27F
BE PERFORMED
, D27F «— 0 D30F
D2TF «— | DIoF

-
NO OPERATION ——a=]| D30F < |

[wc =0] « p2sF

e

TRANSFER ADDRESS WORD AND
NUMBER OF SEGMENTS TOB.F.C.

NORMAL AND ERROR CLEAR —e-}{ W{48=> ] <~0 LCHF + DERS
ERROR,NO OR OR READ CHECK EXIT @— SC =— 14 DERS +(D30F « DITF » LCHF )
[ [ stRF=—1 WILF
HOLF <— | STRF » DAIF
STRF «— 0
HOLF «— 0 STRF o HBLF
TRANSFER ADDRESS WORD AND EXNF =0
NUMBER OF SEGMENTS TO B.F.C D27F < | EXNF o STRF » HBLF
#8 [B =>1] «w[cC) TWUDe(CC= N)
cC+1 EXNF » STRFe HOLF » CC #0
o8B =>1] <0 STRFe HBLF s CC= 7
L_| @8[8=>1]=—LP[B>1]{ [CC=0]+STRF .+ (WC#0+D25F)
Lp[B8=st]<-0
THE ADDRESS WORD AND NUMBER LCHF «— | . [cc=0} « STRF e HOLF
OF SEGMENTS HAS BEEN SENT TO B.F.C DITF =« O
D27F <~ 0O DI7F » LCHF
‘— DITF <~ O 2145 [SC2F + SC4F + SCBF]
L CHF
CONTINUE OPERATION —s=| DITF = | 1220
TRANSFER "PARITY ERROR" —e| DI9F = | 1280
STORAGE UNIT NOT READY —a=| D2IF = | 1265
STORAGE UNIT LOCKED OUT —=| D20F <— | 1250+ DZ4F
LCHF «—0 LCHF « DITF « STRF » HOLF
reao exit (B— sc-s D24F
WRITE exiT (9 SC=—9 024F

B8ASD = S04D
DERS = DI6F
122D = FCBL
1250 = FWLL
265 = FSAL
1280 = FERL
J14S = JUMP
@210 = FWRL
0220 = FBIL
@230 = FDTL
@240 = FASL
TWUD =

e BFPD » STRF ¢ H@LF
+ DI8F +0DI9F + D20F + D2IF + D22F

SC TO 14 SWITCR

D24F o amn-{sc: 15]e(sc* 3]

BFGD (D270 +

sc=4)efcCr])

= BASD+ BF@D[SC= 4]+ 1145« DZ2F
= [sc =4] « LCHF «BFED

[cC#0] « STRF « HALF « BFQD [SC.= 4]

FIGURE 2,2-28
'1I/0 LOGIC FLOW (2 of 4)
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STRF <— | 1230 » 124D o D24F »WBLF + DROD
NORMAL READ HOLF <— | STRFo DATF '
AR L e STRF <= 0 WoLF
) HOLF «— O OROD « T23§
_READ W NEXT CHARACTEN —o] [BNF <= | (UNGL) | 123D = DZ4F «{FRP-N) +RELF +DORED

SENERATE PARITY —o

LPNF «— ALPRF

STRF « HBLF ¢ 16NF « DROD

TRANS, CHAR, TO"W" REQ,—om

wcc] = 18{Ba01]

STRF oHOLF o LPWF o LCHF ¢MAPS«(CC2N)eD24Ds DROD

18{a=>1] -0

STRF s HOLF e DAIF » TPNS

cC +1 STRF ¢ HOLF o LCHF o« LPWF o DROD
LAST CHARACTER—an| LCHF a— | STRFeHOLF s CC 37 « DRGD
LenFe- 0 STRF ¢ HOLF » LCHF o DROD
A COMPLETE WORD - ° HOLF o LCHF o D
WAS OEEN READ Lp(s =e1] =0
‘ SC+ 1 STRF © HALF o LCHF « D24F o DRAD
CHECK LONG, PARITY — | 020F = | STRFeHPLF o LCHF » LPES » D24F
TRANSFER PARITY ERROR——on] D20F «— STRF ¢ HOLF « PELS o D24F + 1225 {CCr0]* D24F
" OPERATION FIMSNED —mm| EXNF <— 1235 + 1228
(— sc» 1
EXNF
w48 =] =0
STORASE URIT NOT RZADY —on| D2IF w— ) 1263 - OROD

Lo by

WRITE

STRF =— (UNCL)

1230 o 1240 « BZ4F « AYLF « DRGD

NORMAL WRITE

3/70 TIMING CYCLE
.PER CHARACTER

SHIFT OUT NEXT CHARACTER —om

LAST CHARACTER —om

HBLF «— | STRF o BDAIF

STRF <« O HOLF

HOLF «— O 1245 - OR@D

de[B=si]ewlcc]| Twup e(cCxn) ’ .
CC 41 STRF « HOLF « LTHF « LPWF « DRGD

LCHF = | . SYRF e HOLFeCC327 » DRID

PREPARE FOR THE

o8[a=>1] <0

SYRF o LCHF ¢ DZ4T « DROD

WRITING OF PARITY LPWF <= {
LCHF «-0 STRF « HOLF ¢ DROD
A COMPLETE WORD CPWE oo -
HAS BEEN WRITTEN STRF o HOLF « BZ4F «[THF « LPWF « ORSD
SC + 1 . .
INSERT CHARACTER “BLANK"~—om| OBAF «— | (022F + DITF)e D2TF
TRANSFER “PARITY ERROR"-—am| DISF < 1 ({1280, + IZZ5 « [cCe1]) D2AT.
OPERATION FINISHED EXNF = | Y2385 » T22%
SC «— 14
. EXNF
) w(48 mei]«—0
STORAGE UMIY LOCKED OUT —a~| D20F <—1 1280 « GZ4¥F « DROD
. STORAGE UNIT NOT READY ——om{ D21F <— 1 TZé3. oroO
DRGO = BFOD o SCOF
12723 .« FTBL
1230 » FWCL
TZ38 » FWeL
124D = FCLP
1248 = FCLP -
1250 s FWLL
Y268 = FSAL
1260 s FERL )
0210 = FWAL s DZAF « 8FQD o [SC2 18],
022D ‘= FBIL = BFPD e D270
.

Twuo

Printed in U.8.A.

[sc=8]  STRF « DRED+ LTAF « [PWF » DZ3D +BZZF . BT

FIGURE 2.2-28
1/0 LOGIC FLOW (3 of 4)
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SC + | AGFF (DZ3F + WC #0 + D24F)

MEMORY ADDRESS OVERFLOVI{
OR NORMAL WRITE CLEAR

w[eae=>1] «—— 0 (AQFF + D23F « MANF )o MAPS

WRITE OPERATION WC OVERRIDE —=

weC—| [WC#0] « D25F « MANF
DITF = | [WC = 0] « D24F « D25F « MANF

MAINTENANCE CYCLE —=|

W[a5=() «-D[a5=51] DWSD

FLAG MEMORY CYCLE ERROR—#

MEMORY ADDRESSING ERROR—»-|

READ CLEAR—a=!’

NORMAL AND OVERRID|
AL AYR RYERSIDE

MANF «— | ROFF «(WC£0 + D35F)

D22F | AOFF (WC# 0+ D2Z5FH MANFe MAED —C « MAPS
MANF < 0 MAED ~C ¢ MAPS + MAGF

SC +1 MANF « MAED ~C « MAPS

MAQF < | MANF ¢ (MWRD«MTOD~ M + MT20~M + MAPS )
w48 =» 1] <— MIR MISD

w[48 =»] «—0 MADF * D24F o MAPS

MAQF <— O MWRD

SC+1 MANF © MAOF + DITF « EXNF

MEMORY MAINTENANCE CYCLE @—— SC~=—0 MCYS
FLAG MEMORY PARITY ERROR | DISF <— | MANF o MAOF « MPED --M
MAGF <— 0 WMANF
MEMORY ADDRESS OVERFLOW—o=| AQFF < | D[15 =] = MAX « DATF « PTBS
D[15=21] +1 D15 =e1] £ MAX « BATF « PTBS
SHIFT OUT FIRST CHARACTER—»| oe{8:=»1]ew(cc]] TwcDecc:=0
. cC +1 D24F o DAIF « D26F ¢ PTOS
CONTINUE OPERATION (8) SC<—8 [1210 «EXNF « (BZ3F + WC #0 + 025F)] DRAOD
END OF OP. OR UNIT NOT READY (14) SC -— 14 (121D » D24F » D25F o{WC=0] + DIGF ) DROD
. FLAG UNIT NOT READY—s- DI8F < O T215 « DROD
. w48 o] <—0 DIBF » MAPS « DROD
TRANS. ADDRESS WORD TO B.FC. (4 SC «— 4 EXNF ¢ 121D
: READ OPERATION ———a=| D24F <—| D20F o EXNF » MSI0D
USE WORD COUNTER ———a-| D25F «—| D2IF « EXNF
D20F «—0
RELEASE FOR FLAGGING OF ERRORS EXNF o MS100
' ) | | p2iF -0
CONTINUE THE MEMORY MAINT, CYCLE—~| IMCF<—1 REMF « RECF ¢ ABFF o MCYS
DI9 <—1 024D « 123D «BFOS
BFPS = BULKFILE OPERATION SWITCH
DRPD = BFDDeSCBF
OWSD = [5C=9)« MANF e MCYS® KEML
I210 = FCRL
121S = FCRU
1230 = FWCL
MAED =  MEMORY ADDRESS ERROR
MISD = [SC=9] « D24F o MAPS » MANF ¢ MAGF
MPED = MEMORY PARITY ERROR
MSIOD = MCYS  [SC = 10]
MWRD = [sc:=9] » D240
0210 = FWRL = D24F « BFDD o [SC#15]
9220 = FBIL =BF®D « D27D
PTOS = PRINTER OPERATION NOT
TWED = [SC=10] o D24D « BF®D « DITF ¢ D22F

FIGURE 2,2-28

1/0 LOGIC FLOW (4 of 4)

Printed in U.8.A.
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2.3 DISK FILE CONTROL UNIT OPERATION

The D.F.C.U, serves to connect an E.U. to the External Control. The

External Control could be a B200 Processor or a B5000 1/0 Channel. A
D.F.C.U, can only be connected to one system. The level SIDL2/ indi-
cates to the D.F,C.U. which system is connected.

SIDL2/ False = SIDS/ True = B200
SIDL2/ True = SIDS True = B5000

The System Identification levels cause information to be routed thfough
the D.F.C.U. in the manner required by that system. The information
lines are shown in Figure 2.3-1. Information flow paths are shown in

the block diagram of the D.F.C.U. in Figure 2.1-1. Note that SIDS/ will

route information through the B Register. This buffer is required by
- the B200 because the Disk File clock can exceed the Processors's
capabilities,

C.U.

FWPL /—{-= PARITY CHECK

FWBL/ — ——ss——— -o=-SWBL.

FWAL / e ol SWAL

FWBL/ e L. SWBL

WAL/ —fp e Sl SWAL

FW 2L/ L sW 2L

FWAL/ e R gL

FWRL /- _.__.___jf____.. - SWRL/

FRPL <eft— PARITY ADDED

FRBL <t f————ri- SRBL -
L FRAL g L cRraL

I-FROL afi—— - SREL

FRAL <f————ff———f-SR4L

FR2L =#f——eeffre—HsR2L

FRYL <af————ff———H—SR1L

FWRL / —ffee————f o fl S WRL /
‘FCL P aft— : «t—‘—scw‘ .
~_ FIGURE 2,3-1 , ,
D.F.C.,U, IN SUBSYSTEM INFORMATION FLOW

Printed in U.8.A.



2.3-2

Words are interlaced on the disk and in a Read or Write operation are
treated as Active and Inactive. 1In a Write operation, the B200 uses
the time during the Inactive word to transfer the first four charac-
ters which will be written during the next Active word. The last
character of the second half of the word is transferred to the D.,F.C.U.
just before the end of the Active word. The D.F.C.U, then goes into
the Inactive word and the B200 transfers another four characters.

SC=00+
O1+02+03

(IDLE STATE)

FASS

CLEAR DFCU AND INITIATE SC «—04
CYCLE BY PROCESSOR

cLC<—0
B 5000 READ CHECK (RCKS/RCKS) «—1I FOTL ¢ FBIS
MAINTENANCE CYCLE INITIATE sCe— 06 MASP » (SC=0+1)eL@CS

+DCPPeSC=0*RECL

FIGURE 2,3-2
SC = 00 + 01 + 02 + 03

SC = 00 Idle state at the beginnihg and end of every operation:
+ 01 _
+ 02 00 = Cleared, or previous operation completed successfully.
+ 03

01 = Parity Error in Address or Information.
02 = Accessed disk was Write Lockout,
03 = Accessed S.U. was Not Ready.

FASL/ to the D.F.C.U. and the first FDTL cause the Sequence Counter to
set SC = 4 to receive the Disk File Address. FASL/ is switched to
produce FASS within the D.,F.C.U. Clock pulses are generated by the
system (FDTL) until SC = 10. If the level FBIS/ is true at the first
FDTL, the Read Check Cross-coupled Sw1tch is set to cause the D.F.C,U,
to perform a Read Check operation.

Refer to Figure 2.3-3 during the following explanations.

SC = 04 Receive the Address digits from the system.
+ 05

The digits are in Binary coding and are set in the N Register from
which they are transferred to the LSD position of the A Register.
Within the A Register the digits are shifted toward the MSD position
as the incoming digits are set into the LSD,

The Clock Counter keeps track of the number of address digits. The
clock pulse that counts CLC to 8 should coincide with FASS going false.
If FASS is false before CLC = 8 or if FASS is true with the next clock

pulse after CLC = 8, set SO1lF to flag an invalid address (too few or
too many address digits). ;
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B200/1/0 c.u.
CIFs/#B
) 1 eariry cheex
P - FweL/ RLTY Fre
N
B = rweL/—ted 32 |(s)
A wFWAL/ ol 16 {(a)
8 rwsL/ ] 8 (o £.U. DESIGNATE
4 oFwaL/ fted 4 |(4)— —'I !
SHIFT {1
2 FwaL/—el 2 |(2—- 1 [
[ ] o
1 Herwodel 1 fo— e
|«
—o-FASL l
MAT R 1X st/
s2L/
*9ecs B lef-sreL =
%480 OR 240CS
A jed-sraL =
COMPARE 8 |eutd-sroL
CIRCUITRY -
d 4 leol-srar
- 2 sR2L
1 |eg-sriL
= -—f-scLp
<80 schL/

'FIGURE 2,3-3
ADDRESS FLOW IN THE D.F.C.U,

}
|
E

[ SC=04+08% [L

(CONTROL RECEIVES
ADDRESS FROM D.P.)

CLC+! CLC#9

NnnF €«— FWnlL
AnNF €«— A{n-4)NF FASSeCLBF

SHIFT ADDRESS WORD
INTO ADDRESS REGISTER

AinF €«— NanF

ADDRESS WORD CONTAINS SOIF <— ) IPESeCC #0+[(Ny=FC) » (STDS +
A PARITY ERROR OR F C. CLC#8)eCCrOeCC#20:CC#9]
INCORRECT NO. OF ADDRESS DIGITS| SOIF <— | CLBF*FASS+CLBF*FASS
B200 CHANGE"0" SEGMENTS TO™0"| Nr «— IO CLC=8eNr=0eS5IDS

CLC =<—0 cLC=9
ADDRESS OK 06) SO2F =~ | SOIF
ADDRESS WORD INVALID @ SO04F «— 0 SOIF

. FIGURE 2,3-4
SC = 04 + 05

Printed in U.8.A.



2.3-4

The parity of the address digits is checked as they enter the D.F.C,U,
They are also checked in the N Register for an FC (Forbidden Combina-~-
tion) condition. A bits, B bits and a number greater than 9 consti-
tutes an FC. SOl1F is set for parity error or FC.

The segment number is transferred into the N Register as the CLC
counts to 8., The clock pulse occurring when CLC = 8 sets N = 10 if a
B200 transfers a segment number of zero.

The clock pulse at CLC = 9 clears the Clock Counter and, if no address
error occurred during the transfer, sets SC = 06. If an error had
occurred, then set SC = 01.

See Figure 2.3~-5 for timing.

o T T
FasL [ | 1

sc |\ sc-os __Asc=06
cLC AO_A'AZA3A4A5A6~A7AB*A§A°

SEG

A EUA A6 A A5 A A4 A A3 A A2 A A1 A NO.

A AEUAN A8 A A5 A A4 /\'Aa A A2 A Al

FIGURE 2.3-5
ADDRESS TRANSFER TIMING

B200 B5000

The Processor is at CUF = 3 » MCIF
to transfer the Disk File Address.
The characters are transferred out
of the CIF's with no encoding into
BCL. When NVF's = O, indicating
that the address has been trans-
ferred, MCF = 3 » 2 ¢« 1 to trans-
fer the number of segments and
then check to see that no error
occurred during address transfer.
Clear FASL. If no error, set BBB
into MAR to access the area for
Read/VWrite. Set CUF = 6 - MC3F
and wait until the D.F.C.U, be-
comes Busy (FCBL), indicating

that the specified address is_
being sought. Set MCF = 3 « 2 « 1

for a Write operation, or MCF = 3 .

2 « 1T for a Read operation.
Clear RUNF and fire the clock B.O.
with FCLP's from the D.F.C.U.

When the address word was ac-
cessed, the I/0 went to SC = 4 to
transfer the address digits. The
Character Counter points to the
digit that must be transferred.
When CC = 0, LCHF « 1 to disable
FASL to the D.F,C.U, The I/0
remains at SC = 4 until I22D be-
comes true to indicate that the
D.F.C.U. has become Busy. The
1/0 then sets SC = 9 to access
the first word of information for
a Write operation, or SC = 8 to
collect the characters in a Read
operation,

Ik
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|
DESIGNATE E.U. OTRS (TRUNK IS OPEN To
CLC +1 _THE DESIGNATED E.U.)
E.U. DESIGNATE ACHIEVED CLIF=—I DACL * LPAF
' DCPM <— 1 cLC:=9
SOIF < | cLC=12+ SURL i
: | LPaF «— CLC=13eNr #0e FWRS
E.U. NOT READY OR “___ oLCe
et iiol OUT} 0203 SO4F<—0 SOIF +FWRLe CLC =13¢(SWLL+A6,F > 9)
LP4F <0 pcPs
£.u. ox,conormion crock [ (9——] sc =—10 CLC=15eNr #0
LOGIC AND PROCEED IDCPM <— |
85000 NO OPERATION ‘ SC<—0 CLC=15eNr =0
v ‘ ' : Lecs
ST Ne TO NOBF <—| NPIL « NPZL
_ MAINTENANCE SW. NO2F =~ | NPIL
SETTING NOIF =—| NPZL » NP3L
FIGURE 2.3-6
"SC = 06 + 07
SC = 06 The D,F.C.U. decodes the A Register with CS1L/ to access the

+ 07

Printed in U.8.A.

correct area on the disk as dictated by the segment option
and, at the same time, uses the A7nF's which contain the
E.U. designate to access the required E.U. The fact that
the D.F.C.U. is attempting to access a particular E.U. is
indicated by @TRD/ being false., If the D.F.C.U. is connected
to an Exchange, the D.F,.C.,U., must wait at SC = 06 + 07 until
Exchange sends back DACL (Designate Achieved) to indicate
that the required E.U. is now logically connected to the
D.F.C.U, If the D.F.C.U, is not connected to an Exchange,
there is no waiting for a logical connection to the only
E.U. in the Subsystem. Therefore, DACL is true immediately
and the D.F.C.U. can proceed.

In either case, the address selection lines are sent to the
E.U., See Figures 2.3-7 and 2.3-8.

The lines eventually select one S.U., one disk in that S.U.,
one face of that disk and specific tracks on that face.
Three tracks are selected; two clock tracks and one Infor-
mation track. One of the two clock tracks enables the E.U.
to generate Storage Clock Pulses (SCLP's) to the D.F.C.U.,
The D.F.C.U., when actually performing a Read or Write
operation, uses the SCLP's to generate internal clock
pulses (CCLnP's) and as a sync pulse for character transfer.

While at SC = 06 + 07, the System is still sending FDTL's to
produce CCLnP's (Control Clock Pulses) in the D.F.C.U. The

logic CLC + 1 is present, but the Clock Counter cannot count
until CL1F is set by DACL being true.
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c.v
"A'l

4 3 2 1 201D » 201 L/
»|z020 v—?OZL/
] —»{D01D »-DOTL/
1 D020 D021/
Lem{MATR I X 10040 = DO4L/
[ -»-{ DO 8D *DOBL/
= D160 =D16L/
= DFSD »DFSL/

96CS
240CS

MATRIX

480CS

- Cs2L/-.

-—f—SCLP <—;

FIGURE 2.3-7
CLOCK TRACK SELECTION

When DACL becomes true, CL1F is set and the Clock Counter
begins counting. The E.U. sends levels to the D.F.C.U, to
indicate its status and the status of the S.U., If the
selected E.U. or S.U. is Not Ready when CLC = 12, SO1lF is
set. If a Write operation is indicated and the selected
disk is Locked Out or SOlF was set when CLC = 13, reset
S04F to leave SC = 02 + 03.

Note that the DCPM is set when CLC = 9. The Disk Clock
Present Multi is 600 microseconds. When CLC = 13, if this
is a Read operation (FWRS/), set LP4F. CLC will be counted
to 14 by the same clock pulse but cannot count to 15 as
LP4F is on. LP4F will be reset when DCPM times out (DCPS/)
and CLC = 15 can be set. This logic ensures that gain
control has been latched in the E.U. prior to reading.

If the Clock Counter reaches a count of CLC = 15 with no
errors, set SC = 10, At this time, FCBL is sent to the
System. ' o
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Cc.U.

‘A"

7 6 8 4 3 2 1

I |

E.V.
DESIGNATE

DFSO

|—{ D0 1D

> DFSL/

—~{ D020

- DOtL/

July 1, 1964

o= 004D

& Do2L/

» DOAL/

|-~ DOBD

-~ DOS L/

=i D16D

o4 2010

- DieL/

& 20iL/

et 202D

- Z02L/

j—e{ TO1D

-{ TO2D

_ LedmaTRIX

)

240CS

|—s={ TO4D

—a TO8D

o4 T100

- T10L/ —f

-1 T20D

e T20L/

Lo Ta0D

o TaoL/ —}

CS1L / ~a

MATRIX

480CS

CS 2L/ =

B200

FIGURE 2.3-8
INFORMATION TRACK SELECTION

The CCP after FCBL goes true
clears RUNF. CCP's are now
produced when the D.¥.C.U. sends

an FCLP to the Processor.

B5000

FCBL to the I/0 sets D17F to 1 to
cause the I/0 to proceed to

SC = 8 for a Read operatinmn or
SC = 9 for a Write operation. In
either case, the I/0 will arrive
at SC = 8 for character transfer
as FCLP's are sent to the 1/0.

- The same pulse that set SC = 10 sets DCPM (600 microsecond
1f this multi is allowed to time out, the D.F.C.U.
is forced to SC = 03 (Storage Unit Not Ready) regardless of
the existing Sequence Count. Normally, SCLP's from the
designated E.U. will continually trigger DCPM inhibiting
time out.

nulti).

Printed in U.8.A.



The E.U. sends Word Mark Pulses (WgMP) to the D.F.C.U, at
the beginning of each word prior to segment coincidence.
After segment coincidence, W@&(P only occurs at the begin-
ning of an active word. W@MP is a sync pulse for the
D.F.C.U., logic. ‘

,

SOIF =—1|

(SYNC)

CcCLnpP

CLC=—0 wgMD

FIGURE 2.3-9
SC = 10 SYNC ON DISK CLOCK

The CLC was counted

SC = 10 Wait for the first SCLP from the E.U,
to zero in SC = 6 so, if WEID (WgMP through a driver)
occurs, CLC is cleared redundantly. CCLnP from the first
SCLP sets SO1lF for SC = 11. '
_ (INTERROGATE FOR 8200 WRI.'.TE){
cLC+1 cLC#£9
@ SO2F=<— 1| CLC =8
(12) | SOIF <—0 FWRS e SO2Fe« SIDS
FIGURE 2.3-10
SC = 11 INTERROGATE FOR BZOO WRITE
SC = 11 If the System is a B200 Processor (>IDS/) and a Write
- operation is indicated, set SO2F to 1 and clear SO1F to
leave SC = 12 ready to load the first three characters.,
'For all other operations, set SO2F to 1 for SC = 13.
The CLC = 8 logic is necessary to koep the D.F.C,U. in
character sync as well as word sync. The D.F.C.U. uses CLC
counts to time FCLP's to the B200 Processor during SC = 12.
See Figure 2.3-11.,: ;
 scLp VTV VYV YTV Y T VTV
‘) sC “ D BAI0, 11‘ A'Z/'3
wamo[ TV
cLc v15.JL°A1AV°AtA2A3/\ j\sAsJ7/Laj\o

, FIGURE 2 3- 11 ’
LONTROL LOGIC SYNC ON WORD MARK
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SC=12
{B200 WRITE BUFFER PRE-LOAD)

CLC «— 0 W o MD
CLC +1 cLC#9
TRANSFER CHAR. 1,2,3 TO BUFFER [ BAnF «— FWnL REMSe (CLC=0+2+4)
CLC=1+3+5
FCLD
SHIFT BUFFER Ba+ (NF<— BaNF | REMS
FLAG PARITY ERROR N32F = | REMS ¢ [PES
’ SC+!1 cLc=8

FIGURE 2,3-12
'SC = 12 B200 WRITE BUFFER PRE-LOAD

SC = 12 For a B200 Write operation only, transfer the first three
characters from the B200 Processor to the B Register. The
B Register consists of the BAnF's, BBnF's, BCnF's and the
BDnF's where n = 1, 2, 4, 8, A or B. Obviously, the
register can contain four six-bit characters, but BAnF's
are used to compare for the correct Segment Address during
SC = 13 and 14, so only three characters are transferred at
this time. They are routed from the File Write Lines
(FWnL's) into the BAnF's and then shifted toward the BDnF's,

When CLC = 8, the next clock pulse causes SC + 1 to SC = 13.
See Figure 2.3-13 for timing.

wamD u k——»f—a TO 6 us. U
] 1 .
seerf 0 U b U v U i
CLC 1g A o A 1+ A 2 A 3 A 4 A 5 A & A 1 A 8 Ao
SC A 5C =12 | - ASC=13
cal e I e R R S
FWnL
FCLP - U L U
BANF [ ' 1 CH-1 A CH-2 A CH-3
‘BBNF | CH-1 A cH-2 A cH-3
BCnF I CH=~1 A cH-2
BDnF . s 1 CH~-1

FIGURE 2.3-13 ,
‘B REGISTER PRE-LOAD TIMING

Printed in U.8.A.



- (DELAY FOR WORD MARK SYNC)

CLC<=—0 WoeMD
CLC+I cLC#9
SC+I cLC=8

FIGURE 2,3-14
SC = 13 DELAY FOR WORD MARK SYNC

SC = 13 With SC = 13 after SC = 12, the D.F,C,U, will wait one full
" word time before proceeding while CLC counts from zero to

eight. With CLC = 8, set SC = 14. However, when SC = 13
after SC = 14, CLC may be 2, 3, 4 or 5., This situation
exists when the comparison for segment address coincidence
at SC = 14 was unequal. The action at SC = 13 will count
CLC to 8 to maintain the logic in sync with the disk. With
CLC = 8, set SC = 14,

SC=14
(READING AND COMPARISON

OF THE ADDRESS KEY)

CLC=—0 b
CLC+1 cLC#9
TRANSFER SEGMENT ADDRESS "
TO BUFFER | BAnF<— SRnL (CLC =0 +1+2)
[tcLC=1¢BARF # AInF
(:)———— ' +CLC=2¢BAnF#A2nF
SEGMENT ADDRESS DOES | SC=—13 +CLC= 3¢96CSeBAnF # A3nF
NOT COMPARE TO ADDRESS +CLC=396CS*BANF £0)e
KEY IN Ar ABnF <5]+CLC=4¢ SARL
STORE SEGMENT ADDRESS IN -
INFORMATION BUFFER Ba +INF <— BaNF LOCSeKESL*{CLC =| +2+3)
: SC+1 cLec=5
8200 PRELOAD BUFFER pre——
WITH 4 TH. CHAR. BAnF <— FWnL F WRLe STDSe REMS
: A6NF>4e(CLC =1 +CLC=2
SC=—13 +CLC=3)*(A6NF<I0*BAnFZ10

+ A6nf >9e BAnF #12)

FIGURE 2,3-15
SC = 14 SEGMENT ADDRESS COMPARE

SC = 14 When fhe designated E.U, is a 240 or 480 option, the Seg-
ment Address is contained in Al and A2. For the 96 option,
the Segment Address is in Al, A2 and A3,

The Segment Address digits are read from the disk, LSD first,
and set into the BAnF's., BAnF's are compared with the A
Register., If the two (or three) address digits do not com-
pare, A and B being unequal will set SC = 13, At SC = 13,
CLC is counted to 8 and then at SC = 14, another attempt

is made to find comparison.

The Clock Counter, during SC = 14, is keeping a count of the
Segment Address digits sent from the E.U, CLC = 1 is the
~first digit, CLC = 2 is the second, etc. As long as the
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BAnF's equal the corresponding digit in fhe A Register, the

D.F.C.U.

remains at SC = 14.

If the D,F.C.U, is still at

SC = 14 when the Clock Counter ieached the value of five,

SC + 1 to SC = 15.
segment coincidence has been found.

This signifies that comparison existed,

Also, at CLC = 5, if this is a B200 Write operation, set the
fourth character in BAnF's.
function.)

(No longer needed for compare

The Maintenance Segment Addresses are not compared against
A6nF's having a value

greater than four indicate a Maintenance Segment operation
and inhibit the normal comparison at SC = 14,

the A Register as they are FC's,

The first Maintenance Segment Address consists of four 10's
(8 and 2 bits); the second consists of six 12's (8 and 4

bits).

The first Maintenance Segment, MS1,
the A6n¥'s greater than four and less than ten.

is specified by
The second,

MS2, is specified by the A6nF's greater than nine and less
than fifteen.

A6GnF's =

SC=1S -

GENERATE SEGMENT COINCIDENCE

8200 FLAG PARITY ERROR
OF 4 TH. CHAR.

MS1

(oMo A NN ]

MS2

10
11
12
13
14

(COINCIDENCE HAS
OCCURRED)

(2034

sced
CLC+1 cLC #9
N32F=e— | REMSeSIDS* IPES*FWRS
FCLD SIDS » CLC=6<FWRS
LPnFe—0O
Nr—1
cLc=8
SOIF =<—0
S20F=——I|
S04F=—0 SIDS + STDSeN32F
SIOF =—0 FWRS

FIGURE 2,3-16

SC = 15 SEGMENT COINCIDENCE

The Following actions occur:

1.

Generate SC@D to the E.U. to indicate Segment

‘Coincidence.



2.3-12

SC = 20
+ 24

2. At CLC = 6, send an FCLP to the System, if this is a
B200 VWrite operation, to enable the Processor to
access the fifth character. Set N32F to 1 if a parity
error occurred on the fourth character,

3. VWhen CLC = 8, set SC = 20 for a Read operation or
SC = 30 for a Virite operation. CLC = 8 indicates the
end of a word, so SC = 20 or 30 just prlor to the VWord
Mark beglnnlng the first Active word.

4., The N Register is counted down by one as this is the
beginning of a segment.

SC=20+24

scobD
CLC«— 0

(READ -ACTIVE WORD)

WOMD
CLC +1 ’

+ TRANSFER CHARACTERS READ

INTO BUFFER AND SHIFT
GENERATE LONGITUDINAL
PARITY CHARACTER

B 5000

SET WORD COINCIDENCE
REGENERATE E. U. READ
AND CLOCK LINES

'B200

- TRANSFER CHARACTERS

1,2,3,4 TO PROCESSOR

BAnF «— SRnS

Ba+iNF€<—BaNF

CL8F

LPnF€— A LPnF

CLC #9-SRnS

SC+1

CLBF =— 0

cLC=8

| siDs

{(FWCS/FWCS)=—1I|

CLC=05CLS

FRnD

SRnS

FCLD.

SCLM™

SIDS

FRnL -

BAnFeCLC=I

+88nFeCLC=3
+BCnFeCLC=5
+BDOnF ¢ CLC=7

FCLD

SCLS*(CLC=1+345+T)

FIGURE 2.3-17 .

SC = 20 + 24 READ-ACTIVE WORD

S04F could have been set as

a result of a parity error.

Accept nine characters from the E.U. An SCLP from the E.U,
indicates that a character is ready for transfer., The
character is held in the Storage Read Cross—~coupled Switches
(SRnS) for 1.6 microseconds.

The true state of the six bits of the character will comple-
ment their respective Longitudinal Parity Flip-Flops
LPnF's). At the end of the word, since odd parity is used,
the bits of the LP character should leave all the LPnF's

set.

The characters are shifted into the BAnF's from the Storage
Read Switches and shifted through the B Register. The set
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and shift occurs at each clock pulse until CLC = 8 See
Figure 2,.3-18 for timing.
: i _1[ !e—bf—a 10 6us. R
ECLY I U U U L | u | i}
SC | A_ 20424 ASSD.
CLC L Ao A v A 2 A 3 A 4 A 5 A e A 7 A s A o
sclM | tews—e—sf | | | | | | I I e I O O
SRnS el el el denedl ™ sl kel ke[ kel Led
BA"F_ -__———I CH-1 A CH-2 A CH-3 A c';c—a A CH-5 A CH-6 A CH-7 A CH-8
BBNF | cu-1 A cH-2 A cH-3 A cH-a A cH-s A cHos A cHo7
BCnF 1 cu-1 A cH-2 A cH-3 A CH-4 A CH-5 AcH-6_ —
BP"F Lcut A ez Acn-3 A CH—;YA CH-5 »

‘FIGURE 2. 3 18
 READ TIMING”ﬁBRING ACTIVE 'WORD

The B Register action occurs regardless of the type of:

System.

Notice that, at the end of the Active word, the B Register

contains the last four characters.
'for B200 operation where buffering is required.

This is only significant
The Longi-

tudinal Parity Character will not be shifted into the B
Register, but will complement LPnF's.

B200

The Processor is at CUF = 6 « MC2F

for a Read operation. Each FCLP
from the D.F.C.U, sets a character
into the AIF's and transfers a
character from the AIF's through
the encoder into the CIF's. The
-same FCLP starts a memory cycle
which writes' CIF's into memory.
The B200 cannot handle FCLP's
and characters every 3 micro- -
~-seconds, so an FCLP is only :
produced at CLC = 1 + 3 + 5 + 7.
In Figure 2.3-18, the first, '
- second, third and fourth charac-
ters are found in the BAnF's,.

| Deinted tn U.8.A.

- IB,

. B5000

The 1/0 is at SC = 8 during a
Read operation. The File Word
Coincidence Switch (FWCS) is
latched at SC = 20, FCLP's are

- produced continuously during Active

and Inactive words. The FWCS level
(FWCL/ to the 1I/0) indicates an
Active word. 123D (FWCL) must be
true to transfer characters to the
The FCLP to the I/0 is 1.6
microseconds because the multi

SCIM produces it. STRF is set
with an FCLP and a one-megacycle
clock pulse., SCIM in the D.F.C.U,

" also holds the SRnS (FRuL's to the



BBnF's, BCnF's and BDnF's, respec~ 1/0) latched for the 1,6 micro-
tively. The FRnL's are gated by .seconds. :
the BnnF's selected by the CLC.

) SC=21+2%] )

SO04F < | LPnF #ieCLBF
(FWCS/FWCS)=—O0 | CLC=0¢° SCMS

{READ—INACTIVE WORD)

TEST FOR DISC PARITY ERROR
RESET WORD COINCIDENCE

Ba+1INF «<— BaNF (CLC=|+§+5+7)

FCLD SIDS ¢ SCLM
8200 ’ SIDS e (CLC=1+3+5+7)
TRANSFER CHARACTERS FRoL 8DnF
5,6,7,8 TO PROCE SSOR FCLD SCLS

FIGURE 2.3-19
SC = 21 + 25 READ-INACTIVE WORD

SC = 21 Inactive word in a Read operation. The LPnF's should be
+ 25 set. If LPnF ¥ 1, set SO4F to remember that a Parity Error
occurred.
B200 B5000

The B Register is shifted at
CLC = 1 + 3 + 5 + 7 which causes
the last four characters to
appear in the BDnF's at the
respective CLC counts. This and
the FCLP's to the B200 allow the
Processor to receive and store
the last four characters during
the Inactive word.

FWCS~0 inhibits FCLP's in the I1/0
while a word is being transferred
to memory during SC = 9 and 10,
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WRITE

SC = 30
+ 34

GENERATE L.P CHARACTER
(MAINTENANCE) CIRCULATE BUFFER
FLAG PARITY ERROR FORM PROCESSOR

B8%000

SET WORD COINCIDENCE
REGENERATE PROCESSOR
WRITE LINES

TRANSFER |IFORMATION INTO THE
BAnF'S TO CHECK LATERAL PARITY

8200 .
SHIFT LAST 4 CHARACTERS INTO BUFFER

TRANSFER 8 CHARACTERS AND
L. R CHARACTER TO E. U.

FIGURE 2.3-20

B470,51 | .
July 1, 1964

2|3;]§

(WRITE-ACTIVE WORD)

sCoD

CLCe—0 WomD
CLC+1 cLc<7
B+ NF€—BaNF CL8F
LPnFe— ALPNF SWnSe CLBF
BAnF «— BOnF CL8FsLOCS

SO4F €— [ PESe(CLC=H2434 4454647+ *REM
CLBF «— 1 cLC=7
SCHI cLC=15
SIDS
(FWCS/FWCS)€—1 | CLC=0

SWnlL

CLC#I5*FWnL+CLC=I5°LPnF

B AnF «— FWnL

CL8F

FCLD

SCLMeSCLS

SIDS

BAnF «— FWnL

REMSe (CLC=0+2+4+6)

BDNF-(CLC=0+142+3+4)
+BCnFeCLC=5

SwWnL +BBnFe CLC=6

. +BAnFeCLC=7
+LPnFeCLC=I5

FCLD (CLC=14345+7)

SC = 30 + 34 WRITE-ACTIVE WORD

Transfer nine characters to the E.U.
transfer time for each character.

An SCLP indicates

The LPnF's are complemented by the Storage Write Levels

(SWnS) to the E.U.

After eight characters have been sent

to the E.U., the "O" output levels of the LPnF's represent
odd word parity and are transferred to the E.U.

- The B Register is shifted to enmable the last four characters
from a B200 to be loaded.

Printed in U.8.A.

When CLC = 7, the next clock pulse sets SO8F to make CLC = 15.
This causes the SWnL's to be gated from LPnF/'s to write

Longitudinal Parity.

N
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B200

The first four characters of the
word are already contained in the
B Register. The BDnF's contain
the first character, the BCnF's
the second, etc. The SWnL's are
gated from the BDnF's while the
characters coming from the
Processor at CLC = 0 + 2 + 4 + 6
are being placed into the BAnF's,
When the first four characters
have been written from the BDnF's,

'B5000

File Word Coincidence (FWCS) is
latched immediately upon entering
this block. FCLP's to the I/0
transfer characters from the @B
to the D.F.C,U., The lines are
gated through the D.F.C.U, to the
E.U, and the characters are set
into BAnF's for lateral parity
check., The FCLP's cause the
Character Counter (CC) teo count
+1 to point at the next character

the last four have been loaded - in the W Register. Refer to
into the B Register. The SWnlL's Figure 2.2-21., .
are gated by the BnnF's selected
by CLC. FCLP's are sent to the
Processor at CLC = 1 + 3 + 6 + 7
to access the last four charac-
ters. See Figure 2.3-21 for
timing.
wamo ub ]
sc A sc=3o¥34 A sc=31+35
scee I 1N L I ] 1 || U | U
{&———pb—3 TO 8us. . )
cLC Mot A 2 A _3 A _a s A 6 A 7 A 45 A 0 A
FeLp [ I I I 1
CInF CH-5 A cﬁ-e A CH=7 A CH-8 A CH=-1
BAnF A CH-5 ‘A _cH-8 cH-7 A cH-8
BBnF A CH-4 ‘A CH-5 A CH-6 A cH-7_ A cH-8
BCnF AcCH-3 Aéu—UL CH-5 CH-8 ‘A cH-7 A _cH-8
BDnF ACH-2 A CH-3 )Lcu-:s. A | CH-5S A CH=6 A CH-7 ~ACH-8
SwnL lCH-lMH-Z ACH-3 ‘AVCH-4ACH-5 A CH-8 A CH-7 A CH-8 A LP l ' A

B8DnF BDnF BDNhF

B8DONnF.

BDONF BCNF BBNF BANF LPnF/

~ _FIGURE 2.3-21
B200 WRITE TIMING
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2,3-17

(WRITE~—INACTIVE WORD)

Ba+ iINF «—BaNF

(CLC=04+2+4+6)

(MAINTENANCE) CIRCULATE BUFFER

RESET WORD COINCIDENCE

B200

BAnF €«— BDnF LOCS*(CLC=04244+6)

FWCS/FWCS<—O0 | SCMSecCLC =I5

FCLD SCLM ¢SCLSeSIDS
SIDS

PRE—LOAD BUFFER WITH

BAnF€— FWnL

REMSe(CLC=0+2+4+86)

FIRST 4 CHARACTERS OF

SO4QF <~ |

REMS*IPESe(CLC=0+2+4+46)

NEXT WORD, TEST PARITY

FCLD

(CLC=1434547)

FIGURE 2.3-22

SC = 31 + 35 WRITE-INACTIVE WORD

The B Register is shifted as part of the pre-load operation
required if the System is a B200.

Set FWCS to 0 to inhibit FCLP's in the B5000 1/0.
~System is a B200; generate four FCLP's and transfer the

If the

first four characters of the next word into the B Register,
Set SO04F if a Parity Error occurs,

SC=2i425
+314+3%

{READ OR WRITE
INACTIVE WORD)

GENERATE SEGMENT COINCIDENCE

SARS*Nr# 0+SARS°CLC=9

LAST SEGMENT HAS ) @
BEEN TRANSFERED

FLAG PARITY ERROR @

GENERATE B5000 INTERRUPT PULSE

INDEX Nr AND ADv
AT END OF EACH SEGMENT

SYNC FOR NEXT

ACTIVE WORD

INDEX Nr AND ADr IN DEAD

SPACE FOR SECOND REVOLUTION

AZONE/DISC/DISC FACE

sceo +Nr#0eCLC=9

CLC+I _ cLC#9

LPnF «<— 0 cLC=8

S20F«— 0O CLC=7‘Nr=0°§_§B_§

SI0F <—0O +lDXF-Nr=0°§ARL :

SOIF=«—0 SOA4F +ESPL

SO04F «— 0

FIND RCKS

:g:l’ . CLC:=8eSARS

Re o | wew

ne-t IDXFe Nv # 0°SARL

ADY + 1 ,

SO02F<— | .
{ADr+)e(96 CS°AG4F +

AT F<—( 240CSe ASIF + 480CS}e

(ASnF == AlnF=9)

FIGURE 2.3-23

SC = 21 + 25 + 31 + 35

Printed in U.8.A.
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SC = 21

+ 25

During the Inactive word of a Read or Wrife operation, the
following actions can occur:

1.

4.

If the Read or Write operation is complete, set
SC = 00 or SC = 01 if SO04F was on. The operation is
complete when N = 0 and an address (SARL) is read.

If RCKS is latched at this time, a File Pulse (FIND/)
is sent to the B5000 System to set CCI15F if D.F.C.U.
1 or CCI16G if D.F.C.U. 2.

At the end of the segment, the A Register is counted
+1 and the N Register counted -1 if the operation‘is
not complete, .

If a second revolution cross-over is required (IDXF -

N # 0 - SARL), set SO02F for SC = 23 + 27 + 33 + 37 to

sync on the next zone/face/disk. The Index FF, IDXF,

would have been set by a simulated INXP at Maintenance
Segment 2 address (MS2).

NOTE

A change of zone/face/disk is allowed,
but a change from a legitimate segment
to a Maintenance Segment operation must
not occur, 1If this condition is sensed
in the A Register, set all A7nF's to 1
which will be interpreted as a non-
existent E.U. DCPM will time out and
set SC+«03.

If none of the above conditions exist, the hext Word
Mark causes a return to SC = 20 + 30 for next Active
word. ‘

SC=23+427

+33+37 {CHECK STATUS OF
N NEXT DISC/FACE)
NEXT DISC/FACE OK ‘ SOIF «<—0 fgﬁg_’:%f URS ¢
NEXT DISC/FACE NOT READY S20F<—0
SIOF <—0 1DXF « SURL

SO4F<—0

S20F <0
NEXT DISC/FACE FOUND S10F <—0 IDOXFeSiOF o SWLL
IN WRITE LOCKED
OUT STATUS S04F =—0

’ SOIF <— 0 SURS

FIGURE 2.3-24

SC = 23 + 27 + 33 + 37
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SC = 23
+ 27
+ 33
+ 37

SC = 22
+ 26
+ 32
+ 36
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A second revolution cross-over with a change of zone/face/disk
requires the operation resume immediately after the Dead Space
on the next zone/face/disk. An Index Pulse (INXP) from the
E.U. indicates that the Dead Space has been encountered and
DCPM (600 microseconds) would start to time out. SURS only
requires checking after a change of Module. With SURS true,
clear SO1F. If the next S.U. is Not Ready (SURL/), the

clock pulse generated when DCPM time out will clear S10F,

S20F and SO4F (if set) to leave SC = 03,

If the next disk is Locked Out and a Write operation is being
performed, set SC = 02 to indicate a Write Lockout condition.

S§C=22 +26
+32+36 ) (SYNC. ON FIRST W@MP
OF NEXT DISC/FACE}

SCe0D

SO2F<— 0 wonb

CONTINUE OPERATION. CLC =—0

FIGURE 2.3-25
SC = 22 + 26 + 32 + 36

An Active word operation must begin with the next Word Mark
from the E.U. When it occurs, clear SO2F for SC = 20 + 24 +
30 + 34. o

Printed in U.8.A.
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SMO'L OID0T IOUINOD FTIL MSIA

(p ¥O 1) 92-£°Z HUNOTJ

$C=00+
01402403

({IOLE STATE)

DESIGNATE E.u.

SC<«—04

CLEAR DFCU AND INITIATE
CYCLE BY PROCESSOR

8 5000 READ CHECK

FASS
CLC<«—0
(RCKS /RCKS) &1 FDTL ¢ FBIS

. E.U. DESIGNATE ACHIEVED

MAINTENANCE CYCLE INITIATE

SCe— 06

MASP ¢ (SC=0+1)*L0BCS
+0CPPeSC=0*RECL

(CONTROL RECEIVES
ADDRESS FROM 0.P)

. E.U. NOT READY OR
WRITE LOCKED OUT

LOGIC AND PROCEED

E.U. OK,CONDITION CLOCK {
- B5000 NO OPERATION ‘

SHIFT ADDRESS WORD
INTO ADDRESS REGISTER

cLC+! cLcre

SET Nr TO
NonF €— Fwnl . MAINTENANCE SW.
AnNF <— Aln=1INF FASSeCUBF SETTING

AInF €— NnaF

ADDRESS WORD CONTAINS
A PARITY ERROR OR F C.

IPESeCC 0 +[(Ny=FC) » (STDS +

INCORRECT NO. OF ADDRESS DIGITS

8200 CHANGE"0" SEGMENTS TO"I0"

ADDRESS OK

D,
ADDRESS WORD INVALID (O1)

SOIF <—1 CLC#8)+CC20eCC#20CC2O]
SGIF <— | CUBFeFASS+CLBFeFASS
Nr <— 10 CLC=8eNr=0e5I0S
CLC <—0 cLc=9
SO2F «<— | SOIF
SOIF

S04F «— 0O

FLOATING CLOCK

LOGIC

- REGENERATE PROCESSOR CLOCK

REGENERATE E. U.

CHARACTER CLOCK

REGENERATE E. U.
INDEX CLOCK

TEST FOR ABSENCE OF
E. U. CLOCK, SET DFCU
TO E.U. NOT READY
STATE (SC:3) ON CLOCK
FAILURE

GENERATE B5000 INTERRUPT PULSE
RE-ESTABLISH E.U. WORD MARK

@@—]

LALL (TRUNK 1S OPEN TO
CLC +1 THE DESIGNATED E.U.)
CLIF < DACL * LPAF
DCPM <— | cLc=9
SOIF «— | cLC =12+ SURL
LP4F < | CLC=13eNr 20 FWRS
SO4F=<— 0 SOIF+FWRLSCLC =I3s(SWLL+AG,F >9)
LP4F <—0 pCcPs
SC <— 10
Ty v— CLC=ISeNr£0
SC=—0 CLC=i5eNr 20
Lecs
NOBF <—1 NPIL « NP2L
NO2F <——| NPIL
NOIF «—| NPZLeNP3L

CCLNF FOTS«SIOF « S20F * REMS

SCLF " SCLS+(SIOF + S20F +LOCS*SC=6)¢ CISS
{ CCLNP SCLFe§CLS

IDXM < | INXPe (SC£6+T)

1DXF 10XM(SIOF +S20F +L.0CS*5C=6)

CCLNP IDXF«TDXS

*/DCPM SCLFe(SC#6+7)

OCPP ocem!

10XM DCPPsRECS - (SC#£6+7)

10XF. 10XM (SIOF + S20F +LOCS* SC= 6]

CCLNP 1DXF +TDXS

nNeLs DCPS « IDXF (SIOF +520F)

SCe— 03 NCLS

FIND 'NCLS*RCKS

WOMD WOMP (SC#6 +T)*SCLS*SCIS

@

TVANVIA TVIINHO3L ONINIINIONT a13id

‘1 LIng

v961

I6°0Lpd

N——

1¢-¢°¢
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(b I0 Z) 92-£°2 TUNDII

TRANSFER CHAR. 1,2,3 TO BUFFER | BAnFe— FWwnL

SHIFT BUFFER

FLAG PARITY ERROR

@-— SO2F<— I
@__.

_ (SYNC)
SOIF «— | ccLnp
CLC=— 0 WIZMD

(INTERROGATE FOR B200 WRITE}

CLC+ 1 cLcrs
CLC =8

I SOIF «—0 FWRSe SO2F+SIDS

CLC =0 W@ZMD

| .

(8200 WRITE BUFFER PRE-~LOAD)

CLC «—O

womD

CLC +1

cLCzs

REMSe (CLC=0+2+4)

CLC=1+3+45
FCLD
Bo+1INF€— BaNF | REMS
N32F «<— | REMS e [PES
SC+| cLc=8

®

- WITH 4 TH. CHAR.

(DELAY FOR WORD MARK SYNC)

CLC<—0 WeMD
cLC+! cLc#s
SC+l” cLc:8

[sene =

(READING AND COMPARISON

OF THE ADDRESS KEY)

CLC=—0

WwWeMD

CLC +1

cLC#9

TRANSFER SEGMENT ADDRESS

BAnF<— SRnL

(CLC=0+I+2)}

TO BUFFER

SEGMENT ADDRESS DOES
NOT COMPARE TO ADDRESS
KEY IN Ar ’

SCe=— {3

[tcLC=1eBARF # AinF
4+CLC=2°*BAnF2A2nF
+CLC=3°96CSeBANF ¥ A3nF
+CLC=3+86C5+BAnF £0)e
A6nF <5]+CLC=4¢ SARL

STORE SEGMENT ADDRESS IN

Ba+INF < BaNF

LBCSeKESL*(CLC=1+243)

INFORMATION BUFFER

SC+1

cLc=5

B200 PRELOAD BUFFER

BAnF€—FwnL

FWRLe SIDSe REMS

SC=—13

ABRF>4e(CIC=1+CLC=2
+CLC:=3)s(A6NF<IO*BANFZ10
+ A6nF >9e BAnF #12}

oo F—

(COINCIDENCE HAS

TVANYIW TVOINHOIL ONINIINIONI a13id @

GENERATE SEGMENT COINCIDENCE

B200 FLAG PARITY ERROR
OF 4 TH. CHAR.

OCCURRED)
sceD
cLC+! cLC#9
N32Fo— 1, REMSeSIDSe® IPES*FWRS
FCLD STDS » CLC=6+FWRS
LPrFe—0O
Nr—1
SOIF <—0 cLe=e
S20F<——1
S04F=—— 0 SIDS+ SIDSeN32F
SI10F <—0 FWRS

¥961 ‘T xaquadad

1S 0Lvd

€2-€°¢




‘Y'S Al W pewd

(g 30 €) 92-£°Z FUNOIIL

TRANSFER CHARACTERS READ

INTO BUFFER AND SHIFT.
GENERATE LONGITUDINAL

PARITY CHARACTER

B 5000

SET WORD COINCIDENCE
REGENERATE E. U. READ
AND CLOCK LINES

8200

TRANSFER CHARACTERS
1,2,3,4 TO PROCESSOR

TEST FOR DISC PARITY ERROR

RESET WORD COINCIDENCE

8200
TRANSFER CHARACTERS

8,8,7,8 TO PROCESSOR

T

(READ -ACTIVE WORD)

SCoD
CLCe«— O WOMD
CLC +1
BAnF €«— SRn$ CLsF
B8a+INF€—BaNF
LPnF€— ALPNF CLC #9-SRnS
SC+1
CL8F <— 0 cLe=s
SIDS
(FWCS/ FWCS)=—1 | CLC=0+SCLS
FRnD SRnS
FCLD SCLM
SIDS
BAnFeCLC=|
FRaL +BBnFeCLC=3
+BCnFeCLC=53
+BOnF e CLC=T
FCLD SCLS*(CLC=14+345+7)

(READ~INACTIVE WORD)

SO4F «— | LPnF #2|eCLBF
{FWCS/FWCS)=—0| CLC=0» SCTRS

Ba+INF €«— BaNF

(CLC=i+3435+T)

FCLD SIDS * SCLM

SIDS ¢ (CLC=14345+47)
FRnL BOnF
FCLD scLS

(i ———

GENERATE L.P. CHARACTER
(MAINTENANCE) CIRCULATE BUFFER
FLAG PARITY ERROR FORM PROCESSOR

85000

SET WORD COINCIDENCE
REGENERATE PROCESSOR

WRITE LINES .
TRANSFER INFORMATION INTO THE
BAnF'S TO CHECK LATERAL PARITY

8200
SHIFT LAST 4 CHARACTERS INTO BUFFER

TRANSFER 8 CHARACTERS AND
L. P CHARACTER TO E. U.

[ ———

(MAINTENANCE)} CIRCULATE BUFFER
RESET WORD COINCIDENCE

(WRITE- ACTIVE WORD)

sceo
CLC«—0 wWomd
cLC+) cLc<?

Ba +NF€—BaNF TCoF
LPnFe— ALPnF SWnSe CLBF
BAnf €— 80OnF CLBFeLOCS

SO4F «— 1 I PES#(CLC=142+34 445+64THRREM §]
CLBF €—1 cLC=7
SC+i cLe=1s
SIDS
(FWCS/FWCS) €«—1 | CLC=0
SWnL CLC#I5¢FWnL+CLC:1SeLPnF
BAnF <— FWal CL8F
FCLD SCLMe3CLS
§10s

BAnF €«— FWnL

REMSe (CLC=0+2+4+6)

BONF- (CLC=0+142+43+44)
+BCnFeCLC=S

SWni +8BnFeCLC:=6
+BAnFe CLC=T7
+LPnFeCLC =I5

FCLD (CLC=I+3+45+T7)

(WRITE—INACTIVE WORD}

Ba+ INF<—B8aNF

(CLC=0+2+4+6)

BAnF <—BO0F LBGCSe(CLC=0+2+4+6)
FWCS/FWCS<—0 | STMS+CLC=IS
|'FcLo SCLM » SCLS +SIDS

8200

SIDS

PRE—-LOAD BUFFER WITH
FIRST 4 CHARACTERS OF

BAnF&— FWnlL ~

REMS+(CLC=0+2+4+6)

SQ04F = |

REMSIPES+{CLC204244+6)

NEXT WORD, TEST PARITY

FCLD

(CLC=143+45+7)

TVANYW TYDINHOIL ONI¥3INIONI a13ld 3

$961 ‘1 AIng

€z-£°'2

Te°0Lvd
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(¥ 30 ¥) 92-£°2 FUNDIJ

sc=21425
3433 (READ OR WRITE
INACTIVE WORD)
. SARSeNr#0+SARS+CLC29

GENERA M
ENERATE SEGMENT COINCIDENCE scoo ANvr0eOLO2S

CLC+I cLC#9

LPaF «<— 0 cLC=8
LAST SEGMENT HAS @c\f S20F«—o0 CLC=7Nr =09 SARS
BEEN TRANSFERED SIOF —0 +IDXFNr =0+SARL
FLAG. PARITY ERROR @ SOIF«—0 SO4F +ESPL

SO4F <—0
GENERATE BSO00O INTERRUPT PULSE| FIND RCKS
INDEX Ne AND ADr ' NC-1
AT END OF EACH SEGMENT ADr +1 CLC =8¢ SARS
SYNG FOR NEXT SOIF =—— 0 oMo
ACTIVE WORD cLC <—0
INDEX Nr AND ADr N DEAD NC—I o

IDXFe Nr # 0 «SARL
SPACE FOR SECOND REVOLUTION ADr + 1
AZONE/DISC/DISC FACE ‘ SO02F«— |
] ) (ADr+)e(96 CS*AG4F +
240CSe A6IF + 480CS)e

ATnFa—I|

{ASnF == AlnF=9)

NEXT DISC/FACE OK

NEXT DISC/FACE NQT READY

' §C=23+427

+33+37

(CHECK STATUS OF
NEXT DISC/FACE}

%——— SOIF «—0

IOXFeDCPMe® SURS
{

STOF +§WLS)
520F<—0
SI0F «<—0 10XF% SURL
S04F<—0
$20F «—0

NEXT DISC/FACE FOUND
IN WRITE LOCKED
OUT STATUS

SI10F =<0
SO4F —0

IDOXFeSIOF e SWLL

SOIF «<— 0 SURS
$C=22 +26
+32 +36 (SYNC. ON FIRST W@MP
OF NEXT DISC/FACE)
$CQD

‘ S02F<—0

CONTINUE OPERATION.

womd

CLC «——0

VANV TYDINHOIL ONINZaNIONT a1aid (3

$961 '1 AI0C
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3.1 CLOCK CONTROL

The clock pulses generated and used internally in the D.F.C.U. are
called CCLnP's and are produced by a B.0O. and associated driver. The
B.0O. is not a true clock generator, however, since it is controlled
and driven from the System, the E.U. or Maintenance Panel depending
on the operation.

Figure 3.1-1 is a condensed drawing of the clock control. Refer to
this figure throughout the following description.

SEC = 00 THROUGH 06 IN REMOTE

Gate A is true for FDTS with SEC < 10 and REMOTE. It allows the
System to generate CCLnP's during SEC = 00 through 06.

SEQUENCE COUNTER > 10 IN REMOTE (OR LOCAL AND SEC = 6 OR 7)

Gate B allows SCLP's from the E.U. to generate CCLnP's., This gate is
controlled by SCLF, the Storage Clock FF. The second leg of the gate
is SCLS/ to prevent the CCLnP from being generated until the SCLP has
gone.

SCLF is controlled by Gate C which consists of SCLS, CISS (Crossover
Inhibit SCLF) and SCIS/ (Storage Clock Inhibit Not). SCLS is the
Storage Clock double switched. CISS is derived from SEC = 21 or 31,
CLC = 9 and SARL/. VNormally CISS is true, but during a second revo-
lution crossover it is possible for a SCLP to occur during the turn on
time of IDXF. A clock count of 9 occurring with SARL/ during SEC = 21
or 31 indicates the M2 address has been read and it is the last In-
active word before a second revolution crossover. These conditions
being true cause CISS to go false which inhibits the set of SCLF,
preventing a CCLnP from being generated by SCLP. Inhibiting this
CCLnP ensures the Sequence Counter is not set to 23 or 33 before N
and Address Registers have been indexed by IDXF.

SCIS/ is true for all sequence counts equal to or greater than 10 since
the shunt AND term (S10F/ .« S20F/) holds the input tc SCIS false. When
the Sequence Counter is less than 10, SCIS/ is normally false to pre-
vent SCLP's from generating CCLnP's. Local operation during SIC = 6

or 7 is an exception. At that time, all three OR terms REMS, SO2F/
and SO04F/ are false. With the input false, SCIS/ becomes true.

INDEX TIME (OR NO CLOCK)
Gate D allows Index Time (IDXF) to generate a single CCLnP for each
INXP when the Sequence Counter is not equal to 6 or 7. An INXP with

S607S/ true triggers the Index Multi, IDXM. With SCIS/ true, IDXM
sets the Index FF, IDXF, but IDXS/ goes false. When IDXM times out

Printed in U.8.A.




in 2.5 microseconds, IDXS/ goes true a110w1ng Gate D to go true to
generate a CCLnP. The same CCLnP resets IDXF.

Gate D also allows a "No Clock" condition to generate a CCLnP, The
Disk Clock Present Multi, DCPM, produces a true output with a true in-
put but, if the input goes false, it will time out after 600 micro-
seconds to produce a false output. The input to DCPM is true for each
SCLF through Gate E if the Sequence Counter is not equal to 6 or 7.

If SCLF's are absent for 600 microseconds, DCPM goes false and DCPS/
goes true, The Pulse Standardizer senses a false to true change and
produces a DCPP. The negative DCPP triggers IDXM if SEC # 6 or 7 and
2.5 microseconds later, a CCLnP is generated. The CCLnP sets the
Sequence Counter = 03.

1. Gate F allows DCPM to be used as a 600 microsecond delay
during SEC = 6,

2, Triggering DCPM interrupts the clock count at CLC = 14,

3. When the multi times out, DCPS/ sets LP4F to zero which
allows the Clock Counter to resume counting.

4., This delay ensures there is ample time to make a track
gain selection in the E.U. prior to 5C = 10,

A clock count of 15 with N # 0 allows the exit from SEC = 6 to SEC =
10. Gate G is used at that time to trigger DCPM for a normal check on
disk clock pulses, :

MAINTENANCE START PULSE (MASP)

Gate H is used in LOCAL to allow MASP to generate a CCLnP each time
the Maintenance Start switch is depressed.

CROSS~COUPLED READ SWITCH STROBING

Since the SCLP can vary in width from 540 nanoseconds to 1.2 micro-
seconds, depending on the zone, the B5000 1/0 could fail to strobe

the FRnL's when the SCLP is narrower than 1.0 microsecond. To avoid
this possibility, the Storage Clock Multi, SCIM, is used to expand

and standardize the read pulses from the SRnS llnes to 1.6 microseconds.
Triggered by the leading edge of SCLS, with Clock Multi Inhibit Not
true (CMIS/), SCIM holds the SRnS/ outputs latched for 1.6 microseconds.,
For example, if a 1's bit existed in the character coming from the E.U.,
SR1L would make SR1S/ false., Due to cross-coupling, SR1S would be

true and fed back to Gate I where it is latched with the true from

SCIM to hold the input to the SR1S/ switch true until SCIM times out.
However, if an SRnL level had been false at SCLP time, SCIM cannot
prevent the erroneous set of SRnS/ by noise or a change of SRnL. The
Strobe Storage Read Line Multi, STSM, is used to prevent this possi-
bility. STSM is triggered at the leading edge of SCLP and strobes the
SRnL levels at the J gates. The cross-coupled switches can only be

set during the 200 nanosecond time that STSM is true.
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03.010——SF T Raso December 1,
03010—e—SCLS7 0300.0
07010 —m— 2SS [ R2ap DR9 DRBL DROC
) . ccLD cBeP CCLNP
MASP 150 NAN@SECONDS
03.04.0—#——="— 0300.0 03000 03000 03000
@
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96.00.0 ~g—tOTL7 | RAAG 1A SWH
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520F/
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S10F/
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FIGURE 3,1-1
CLOCK LOGIC
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All logic and power cables internal to, leaving from, or coming to a

Control Unit are shown on pin cross-reference tables.

ure 3.2-1,

LOGIC CABLES

Refer to Fig-

TABLE 3.2-1
PROCESSOR 1 B450-1 CONTROL UNIT 1 or 3
Eﬁﬁiﬁlgﬁiggg%) LEVEL PANEL K CKL1 ACAON2
PROCESSOR 2 B450-2 CONTROL UNIT 2 or 4
gg’;{‘i 1(235?,;’33 o) PANEL N CNL7 ECAON2
(WINCHESTER) (WINCHESTER) (QUAD)
SIGIAL GROUND TWISTED PAIRS SIGNAL GROUND PIN NO.
1 2 FASL 1 2 NO
8 4 FWRL/ 8 4 S0
15 12 FW1L/ 15 12 vo
22 18 FW2L/ . 22 18 YO
28 25 FW4L/ 28 25 R1
34 31 FW8L/ 34 31 Ul
40 37 FWAL/ 40 37 X1
46 43 FWBL/ 46 43 P3
52 49 FWPL/ 52 49 T3
5 10 ¥DTL/ 5 10 PO
13 16 S1DL2/ 13 16 TO
20 23 FBIL 20 23 WO
73 70 POWER ON 73 70 va
79 76 POWER OFF 79 76 Y4
65 62 E-POWER-OFF 65 62 84
58 55 POWER~-CONT~COM 58 55 w3
26 29 FCRL/ 26 _ 29 N1
32 35 FSRL/ 32 35 3
38 41 FCBL/ 38 41 vl
44 47 FWLL/ 44 47 Y1
50 53 FR1L 50 53 R3
56 59 FR2L 56 59 U3
63 66 FR4L 63 66 X3
71 74 FRSL 71 74 T4
77 80 FRAL 77 80 W4
7 11 FRBL 7 11 RO
14 17 FRPL 14 17 uo
21 24 FWCL/ 21 24 X0
27 30 FCLP 27 30 Pl
39 42 FERL/ 39 42 oWl
45 48 FINP/ 45 48 N3

Refer to Table 3.2-1.

DDJ4 (B5000)
EAK-J12 (B200)

Printed in U.8.A.

CKL1

Logic cable from Data Processor 1 to B450 con-
nector Panel K (Control Unit 1 or 3).
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DDK8 (B5000) }

Logic cable from Data Processor 2 to B450 con-

EAK-312 (B200) | Y7 nector Panel N (Control Unit 2 or 4).
Processor 1 logic cable from B450 cénnector
CKLl""ACAONZJ" Panel K to Control 1 or 3 logic gate.
- Processor 2 logic cable from B450 connector
CNL7"“ECAQN2}‘ Panel N to Con%rol 2 or 4 logic gate,
Refer to Table 3,2-2,
[CKLO (E.U, 1) |
AABOA2 __g%ﬁé ég’g' gg Logic cable from Electronics Unit to B450
ot tor Panel K
CKJ1 (E.U. 4) | ©onnec .
|CKJO (E.U. 5)
[CNL6 (E.U. 6) | |
AABOA2 __gggg %g’g' g; Logic cable from E]ectronlcs Unit to B450
CNI7 (E.U‘ 9) connector Panel N.
|CNJ6 (E.U. 10)]
Logic cable from B4SO connector Panel K to
CKLO"~ACBOA2}— Control logic gate. Used when only one
Electronics Unit in Sub~-System,
CKLO .... AEBOA2 (E.U. 1) |
7Y . .
gﬁﬁg e ﬁgggﬁg gg'g' gg | Logic cables from B450 connector Panel K
01{51 """ AEDOA2 (E'U* 4 to Exchange 1 (E,U, 1 thru 5).
CKJO .... AEDON2 (E.U, 5)
CNL6 .... EEBOA2 (E.U. 6)]
gg%g tee ggggﬁg gg‘g‘ gg | Logic cables from B450 connector Panel N
CRJ7 s EEDOA2 (E.U. 9) to Exchange 2 (E.,U, 6 thru 10),.
CNJ6 .... EEDONZ2 (E,U. 10)
Refer to Table 3.2-3.
AAAGA2 .... AHJ1 |
EAAOAZ oo.. EHJL Switch and Indicator logic cables from
Refer to Table 3.2-4.| Control 1, 2, 3 or 4 logic gate to Display

AACCAZ2 ,... AHK1l
EACOAZ ,... EHKL

Panel,
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EXCHANGE 1 or 2

ELECTRONICS UNIT B450 ‘
E.U, 1 thru 5 | ACBOA2 E.U, 1 ONLY
AABOA2 WINCHESTER LEVEL PANEL K AEBOA2 -~ E.U. 1 & 6
E.U, 1 thru 10 | E.U, 1 thru 10 ECOA2 - B.U, 2 & 7
E.U, 6 thru 10 |AEDOA2 - E.U, 4 & 9
PANEL N AECON2 - E.U. 3 & 8
AEDON2 - E,U, 5 & 10
PIN NO. SIGNAL | GND PIN SIGNAL | GND PIN A2 N2
E4 104 111 REM-POW-_ON 104 111 E4 T4
HA 115 121 REN~PWR-OFF 115 121 H4 v4
X3 82 87 EMERG~PYWR-OFF 82 87 X3 X3
B4 93 100 PWR—CONT-COMM 93 100 B4 P4
c3 65 60 DFSL/ 85 60 C3 R3
H3 75 71 DO1L/ s 71 u3 v3
L3 84 79 DO2L/ 84 79 L3 Y3
c4 95 90 DO4L/ 95 90 c4 R4
F4 107 102 DOSL/ 107 102 F4 U4
K4 117 113 D16L/ 117 113 K4 x4
DO 7 2 Z01L/ 7 2 Do S0
30 16 12 Z02L/ 16 12 Jo WO
Bl 25 21 SW1L 25 21 Bl Pl
Fl 33 29 S¥W2L 33 29 Fl Ul
Lo 23 27 SW4L 23 27 LO YO
D1 31 35 S¥8L 31 35 D1 S1
J2 57 53 SWAL 57 53 J2 W2
D3 6 62 SWBL 66 62 D3 s3
J3 76 72 SWRL/ 76 72 J3 W3
Ad 85 80 ScgL/ 85 80 A4 N3
co 5 1 TO1L/ 5 1 co RO
HO 15 11 To2L/ 15 11 HO Yo
Al 24 20 TO4L/ 24 20 Al N1
El 32 28 TOSL/ 32 28 El T1
X1 40 36 TIOL/ 40 36 K1 X1
D2 48 44 T20L/ 48 44 D2 52
H2 56 52 T40L/ 56 52 H2 v2
D4 97 92 INXP 97 92 D4 S4
J1 39 43 WD 39 43 J W1
L4 120 114 SWLL 120 114 L4 Y4
A" 3 8 SR1L 3 8 A0 NO
EO 13 17 SR2L 13 17 EO O |
KO 22 26 SR4L 22 26 KO X0
a1 30 34 SRSL 30 34 c1 R1
H1 38 42 SRAL 38 42 H1 V1
Ll 46 50 SRBL 46 50 L1 Y1
E2 54 58 scLp 54 58 E2 T2
A3 63 67 SURL/ 63 67 A3 N3
E3 73 77 SARL/ 73 77 E3 T3
BO 4 10 cs1L/ 4 10 BO PO
FO 14 18 cs2L/ 14 18 FO vo

Printed in U.S.A.
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AAAOA2 LEVEL AHIL
EAAOA2 ERJ1
A0 A78F-IND 01
BO A68F-IND 02
co A58F-IND 03
DO A48F-IND 04

EO .A38F-IND 05
FO A28F-IND 06
HO A18F-IND 07
Jo _ BDBF-IND 08
Ko BDAF-IND 09
10 BDSF-IND 10
Al BD4F-IND 11
Bl BD2F-IND 12
Cl1 BD1F-IND 13
D1 A74F-IND 14
E1 AG4F-IND 15
F1 AS54F - IND 16
H1 A44F-~IND 17
J1 A34F-IND 18
K1 A24F-IND 19
Ll A14F-IND 20
A2 BCBF-IND 21
B2 BCAF-IND 22
c2 BCSF-IND 23
D2 BC4F-IND 24
E2 BC2F-IND 25
F2 BC1F-IND 26
H2 _AT2F-IND 27
J2 A62F~-IND 28
K2 A52F-IND 29
L2 A42F~IND 30
A3 A32F-1IND 31
B3 A22F-IND 32
c3 A12F~IND 33
D3 BBBF-IND 34
E3 BBAF- IND 35
F3 BBSF~ IND 36
H3 BB4F-IND . 37
J3 BB2F - IND 38
K3 BBLF-IND. 39

TABLE 3;2"’4
AACOA2 LEVEL " AHK1
EACOA2 EHK1
. AO A7T1F-MC (131
BO AB1F-MC 02
cv A51F-MC 03
DO A41F-MC 04
EO A31F-MC 05
FO A21F-MC 08
HO A11F-MC 07
Jo BABF-MC . 08
KO BAAF-MC 09-
LU BASF-MC 10
Al BA4F-MC 11
Bl BA2F-MC 12
c1 BA1F-MC 13
D1 IDXF~MC i4
El LPAF-MC 15
F1 LPBF-MC 16
H1 LP8F-MC 17
J1 FRPF-MC 18
K1 SU1F-MC 19
Ll SCLF-MC 20
A2 - LP4F-MC 21,
- B2 LP2F-MC 22
c2 LP1F-MC 23
D2 NO1F-MC 24
E2 NOSF-MC 25
F2 S10F-MC 26
H2 $20F-MC 27
J2 CL8F-MC 28
K2 CL4F~MC 29
L2 NO2F-MC 30
A3 N16F-MC 31
B3 S02F-MC 32
c3 S04F~MC 33
D3 CL2F-MC 34
E3 CL1F-MC 35
F3 NO4F-HC 36
H3 N32F-MC 37
J3 LYRL/ 38
K3 NP1L/ 39
L3 MP2L/ 40
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Refer to Table 3.2-5.1.

AABON2
EABON2

Refer to Table 3.2-6,

LI N ] AHLl
esee EHLl

July 1, 1964

p— Switch and Indicator logic cables from Con-
trol 1, 2, 3 or 4 logic gate to Display

AABOA2 .... AHM1 Panel.
EABOAZ ..., EHM1
poo—.
TABLE 3,2-5. - TABLE 3,2-6,
"AABON2 LEVEL AHL1 AABOA2 LEVEL AHMY
EABON2 *EHL1 EABOA2 EHM1
NO AT1F-IND 01 A0 ATBF-MC 01
PO A61F-IND 02 ‘ BO AGBF-MC 02
RO A51F-IND 03 co AS8F-MC 03
so A41F-IND 04 N DO A48F-MC 04
TO A31F-IND 05 ~ EO A38F-MC 05
vo A21F-IND 06 ‘ FO A28F-MC 06
Vo Al11F-IND 07 . o HO A18F-NC 07
w0 BABF-IND 08 JO BDBF~-NC 08
X0 BAAF-IND 09 , KO BDAF-MC 09
YO BASF-IND 10 , 1o BDBF-MC 10
Nl BA4F - IND 11 AL BDAF-NC 11
P1  BA2F-IND 12 Bl BD2F-NC 12
R1 BA1F-IND 13 c1 BD1F-KC 13
si IDXF~IND 14 D1 AT4F-¥C 14
T1 LPAF-IND 15 o El AB4F-MC .15
Ul LPBF-IND 16 ‘ F1 A54F-KC 16
vl LP8F-IND A7 | “H1 A44F-NC 17
Wl FRPF-IND 18 . . J1 A34F-KC 18
X1 SO1F-IND 19 : K1 A24F-MC ' 19
Y1 SCLF-IND 20 Ll A14F-NC 20
N2 LP4F-IND 21 g A2 BCBF-MC | 21
P2 . LP2F-IND 22 B2 BCAF-MC 22
R2 LP1F-IND 23 c2 BCSF-¥C 23
S2 NOLF-IND . 24 : D2 BC4F-NC 24
T2 NOSF-~IND 25 E2 BC2F-NC 25
U2 SLOF-IND 26 F2 BC1F-MC 28
V32 S20F-1IND 27 , H2 A72F-MC 27
W2 CLSF~- IND 28 v ' J2 AG2F -NC 28
X2 CLA4F - IND 29 . K2 A52F-MC 39
Y2 NO2F-IND 30 : : L2 - A42F-UC 30
N3 N16F-IND 31 js A3 A32F-MC 31
P3 SO2F - IND 32 B3 A22F-MC 32
R3 SO4F-IND 33 : c3 A12F-MC 33
s3 - CLZF~IND T34 D3 BBBF-KC 34
T3 CLIF-IND 35 ‘ : E3 BBAF-NC 35
| u3 NO4F-IND 36 ‘ F3 . BBSF-MC 36
! V3 N32F-IND 37 ‘ i3 BB4F-HC 37
‘ ~ - - ‘ J3 BB2F-HC 38
K3 BB1F-KC 39

Printed in U.8.A;




3.2-6

ReferAto.Tab1e43.2~7.

ACBONZ2 .... AEAOA7 Logic cable from Exchange 1 to Control 1 or 3
- logic gate. ‘

ECBON2 .... EEAON7 Logic cable from Exchange 2 to Control 2 or 4
' logic gate.,

TABLE 3.2-7.

C.U., 13 or 14 EXCHANGE
LEVEL ,
ACBON2 Senoar | %gh;:

RO TO1D c5 R5
50 - Z01D D5 85
Vo TO2D H5 V5
wo Z02D J5 w5
YO Sw4s L5 Y5
N1 - T04S A6 N6
Pl SW1S B6 P6
S1 SW8s D6 s6
T1 TOSD E6 T6
Ul SW2S F6 ue
X1 T10D K6 X6
s2 T20D D7 87
v2 T40D H7 v7
w2 SWAS J7 w7 ;
P3 A7T1F B8 P8 ’
R3 " DFSD . cs . R8
s3 SWBS D8 S8

: U3 A72F - F8 us

. v3 pO1D H8 v8
w3 SWRS J8 w8
X3 A74F K8 X8
Y3 - DO2D L8 Y8
N4 SceD A9 N9 .
P4 A78F B9 P9 ‘
R4 D04D c9 R9 i
U4 DO8D F9 U9 '
v4 @TRD/ H9 vo
X4 D16D K9 X9
NO SR1L © A5 N5
PO CS1L/ B5 - P5
TO SR2L ES TS5
uo cs2w/ F5 U5
X0 SR4L K5 X5
Rl SR8L c6 R6
vl SRAL H6 V6
Wl WDMP J6 W6 .
Y1 SRBL L6 Ye
T2 scLp E7 T7
N3 SURL/ A8 N8
T3 SARL/ E8 T8
sS4 INXP D9 S9
W4 DACL J9 w9
Y4 SWLL L9 Y9
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Refer to Table 3.2-8.

AEAOA2 ,... EECOA7 EXI - X3% S . X
AEAON2 .... EECON7 (X2 - X4 - .
AECOA7 .... EEAOA2 (X3 - X1) Exchange 1 and 2 Cross-Over logic cables

TABLE 3.2-8.

EXCHANGE 1 or 2 EXCHANGE 1 or 2
X1 X2 LEVEL X3 X4
AEAOA2 EEAON2 AECOA7 EECON7
co RO TO1L c5 R5
Do $0 Z01L D5 35
. HO vo TO2L H5 Vs
Jo - WO - 202L J5 W5
LO YO " SW4L L5 Y5
Al N1 TO4L A6 N6
Bl P1 SW1L B6 Pé
D1 © 81 SWSL "~ Dé sé
' El T1 TOSL E6 Té
' F1 131 " SW2L F6 Ué
' K1 X1 T10L K6 %6
D2 52 T20L D7 s7
H2 v2 T40L H7 v7
J2 w2 SWAL 37 w7
B3 P3 ATLF B8 . P8
Cc3 R3 DFSL Cc8 R8
D3 s3 SWBL D8 s8
F3 U3 AT2F F8 U8
H3 v3 DO1L H8 V8
J3 3 SWRL Js w8
K3 -~ X3 AT4F K8 X8
! L3 Y3 DO2L L8 - Y8
A4 N4 SCOL A9 N9
B4 P4 ATSF B9 P9
c4 R4 DO4L c9 R9
F4 U4 DO8L F9 U9
H4 v4 PTRL/ HO \£:]
K4 X4 D16L K9 X9
AQ NO SR1L A5 N5
BO PO CS1iL B5 PS
EO T0 SR2L E5 TS
. FO uo Cs2L F5 U5 -
KO X0 SRAL K5 X5
c1 R1 SR8L cé: R6
H1 Vi SRAL HE \3
J1 w1 WDMP J6 w6
Ll Y1 SRBL 16 Y6
} E2 T2 SCLP E7 - u7
A3 N3 SURL A8 N8
E3 T3 SARL ES " T8
’ D4 sS4 INXP D9 59
J4 W4 DACL Jo W9
L4 - Y4 SWLL LS " Y9

Printed in U.8. A,



Refer to Table 3.2-9.

AABON7]
EABON7|

Refer to Table 3.2-10.

AABOA7]
EABOA7|

TABLE 3,2-9.

POWER CABLES

— B450 Power_Distribution

— B450 Power Distribution

DC cable for Panels A and B.

DC cable for Panels C and D.

TABLE 3,2-10.

8o 5 paso-1) | .00 e
U, or - U, or
EABON7 VOLTAGE gg:i 28450-2) EABOA7 VOLTAGE POLL 53323353
(C.U, 2 or 4) (C.U, 2 or 4)
N9 +20V AABA-L A5 EMERG-OFF 15
P9 +20V AABA-Y A7 PC-COM 1
RG" +20V AABB-L A9 +20V ACDA-L
s9 +20V AABB-Y 6 B9 +20V ACDA-Y 6
Vo +20V AABC-L co - +20V ACDB-L
w9 +20V AABC-Y D9 . +20V ACDB-Y
X9 +20V AABD-L . A8 -4,5V ACDA-L
Y9 +20V AABD-Y B8 -4.5V ACDA-Y o
N8 ~4.5V AABA-L cs - 4.5V ACDB-L
P8 -4,5V AABA-Y D8 ~4,5V ACDB-Y
RS ~4,5V AABB-L A6 -12V ACDA-L
s8 _~4.5V AABB-Y 9 B6 -12V ACDA-Y 12'
v8 -4,.5V AABC-L cé ~12V ‘ACDB-L
w8 ~-4,5V AABC-Y D6 -12V ACDB-Y
X8 -4.5V AABD-L
Y8 ~4,5V AABD-Y
N6 -12V. AABA-L
P6 ~12V AABA-Y
R6 -12V AABB-L
S6 - =12V AABB-Y 12
vé -12V AABC-L
W6 ~12V AABC-Y
X6 -12V AABD-L
Yé

-12V AABD-Y
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Refer to Table 3.2-11.

AEBON7

EEBON7 B450 Power Distribution

Refexr to Table 3.2-12,
AEBOA7 .., B450 Power Distribution
EEBOA7 .. B450 Power Distribution

B470,51 | 3,2-9
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DC cable :fdr Panels \E and F,

Power Control cable to Exchange 1.
Power Control cable to Exchange 2.

TABLE 3,2-12,

EXCHANGE B450 EXCHANGE B450
AEBON7-1 VOLTAGE BDLB-1 AEBOA7-1 LEVEL BDLG6-1
EEBON7-2 BDL1-2 EEBON7-2 BDL1=2
- N9 +20V  AEFA-L A5 EMER-OFF-E1,6

P9 +20V AEFA-Y B5 ‘EMER-OFF-E2,7

R9 -#20V  AEFB-L c5 EMER-OFF-E3,8 - 18

s9 +20V  AEFB-Y 10 D5 . EMER-OFF-E4,9 -

vo +20V AEFC-L E5 EMER-OFF-E5, 10

'T) +20V  AEFC-Y I POWER~ON-E1,6

X9 +20V AEFD-L ' B8 POWER-ON-E2, 7 .

Y9 +20V  AEFD-Y cé POWER-ON-E3, 8 7

N8 -4,5V AEFA-L D6 POWER-ON-E4,9

P8 ~4.5V AEFA-Y E6 POWER-ON-ES, 10

RS . =4.,5V AEFB-L A8 POWER-OFF-E1,6

ss -4,5V AEFB-Y B8 POWER~-OFF-E2,7

" v8 -4,5V AEFC-L 13 cs POWER-OFF-E3,8 4

w8 . -4,5V AEFC-Y D8 POWER~OFF-E4,9

X8 , ~4,5V AEFD-L E8 ' POWER-OFF-ES5,10

Y8 -4,5V AEFD-Y A9 ‘ PC-COM-E1,6

N6 -12V  AEFA-L B9 _ PC-COM-E2,7 » .

Pé -12V AEFA-Y co PC-COM-E3,8 !

R6- I -12V  AEFB-L D9 PC-COM-E4,9

s6 © =12V AEFB-Y 16 E9 PC-COM-ES, 10

vé " =12V AEFC-L

we -12V AEFC-Y

X6 -~12V  AEFD-L

Y6 ~12V  AEFD-Y

Drinted in U.8.A.




3.2-10

Refer to Table 3.2-13.

4AHN1 coe BBJl—AZ Power cable to Control 1 or 3 Display Panel from
: B450 power quad.,

EHN1 ... BBJ1-N2  Power cable to Control 2 or 4 Display Panel from |
E B450 power quad. R L .

TABLE 3,2-13.

~ CONTROL .UNIT 1 or 3 ; CONTROL UNIT 2 or 4
DISPLAY PANEL  VOLTAGE B450 DISPLAY PANEL ' VOLTAGE B450
AHN1 : BBJ1A2 EHN1 . BBJ1N2
1. HO 1 NO
2 BO 2 ‘ . PO
3 | COMMON -1 co 3. COMMON-2 RO
4 ‘ DO 4 - S0
5 - EO 5 T0
6 FO 6 vo
7 HO - 7 Vo
8 Jo 8 WO
9 -24VDC-1 Ko 9 -24VDC-2 X0
10 - 10 10 YO
11 Al 11 N1
12 Bl 12 PL
14 -120VDC-1 D1 14 ~120VDC-2 . 81
i 18 ~12VDC-1 Ji 18 -12VDC-2 Wi
20 -100VDC-1 L1 20 ~100VDC-2 Y1
- 22 +20VDC~1 B2 22 +20VDC-2 P2
24 +100VDC-1 D2 24 ~ $100VDC-2 82
27 MASTER CLEAR-1 _ H2 27 MASTER CLEAR-2 V2
29 SEQ. COMPLETE-1| - K2 29 SEQ., COMPLETE-2 X2
30 -4, 5VDC-1 L2, 30 . -4,5VDC-2 Y2
33 C1-ON-P C3. ‘33 C2-ON-P - R3
35 C1-OFF-P -  E3 35 C2-CFF-P . T3
50 P1-E-OFF 13 50 P2-E-OFF . Y4
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______MODULE 1+ .. _.MODULE 3 _ MODULE 4 MODULE 5
: - ]
» |
| 1
2 3 ~:|J_I;|J_I=:sclj_l; B g 2 3 g3l el slslelsl 3 3 N 3 velelslslelgl 3 H 2 3 Qr|1§:'2‘x‘3fj1§ 3 g g 3 g3] ] 3], ¢ z H g
i 3 ssmsndndnindn 8§ 3§ i3 Iqmndninsnsn 8008 3 0 3 3 sinsndmdnnin 30§ 8 : 3 simsndnimsnin 33 3 s ¢ fmmaininono 3 & @
( RACK G —] C RACK ) RACK G ] [ RACK G ] - RACK G .
HSDL

ZN

f
>
x
o
RACK H

NO. 10 @_pupo .
Al

L 96 ®
M=>INFO HEADS € R

HAXO

@-rase(]

(12 PER FACE) S

JAXO!

RACK J

AL —a)

12

L 96 P
M>IN FO HEADS <R
N7 )

PER FACE

RACK_R
RACK S

P

- 96
v INFO HEADS€<—R
z|N w2 PER FACE) S

RACK L

L 96
M>INFO HEADS<R
N7 (12 PER FACE) Mg |o|

RACK L

INPUTS

L 96 4
M INFO HEADS R
>N~ (12 PER FACE)\g

DDJ4 (B5000) OR "EAK - J12 (B200)

CLOCK OUTPUT 'e——— INFO OUTPUT CLOCK OUTPUT—— @ «—NFO OUTPUT :
) 5 5
’ K I
MODULE LOGIC AABO A7 AABO AZ = AABOAT MODULE _LOGIC AA BO A2 AABO AZ AABO AT L MODULE _LOGIC [AABOAZ AABOAT )
! T 1 N {
pc ! b AABO N2 ! e AABO N2 oc AABONZ bc AA BO N2
, AC caJo AC cado AC calo a0
BLDG. GND. ] N FRAME BLDG. GND. FRAME FRAME !
! ST Y I— A LU —t W g—— ; .
|
I - __ __ - SR R . __ __ __ L . o . o __ __ - - .. - o - __ - __ |
N1
NP — -
..—/F:\.J'\_/\_t Dc
,_/'\_IF\_I'\_I\—/'\_/ AC
,_/\_r\_/\_r\_/\_r\_:TL oc
W N, W, N, N, W, AC
v NV, W, W, N, N N DC
W, NN N W W W AC .
ELECTRONICS UNIT CONTROL FONER conTROL TO pasen2
. . B450 PROCESSOR CABLE :
P N 1
BLDG. GND. : | C8§E§CT8R PROCESSOR 2 CABLE
AA AO N2 MA";IiNEANCE ‘ PANEL K
AC MODULE 1 L |
| b e T e e e e e e e — — — - — ——— — -
H RACK E ' 1 PROCESSOR + | | { , | —f——————————— ——————————— — TRO 3 LOGIC GATE I |
AC_MODULE 2 ! ! ! | CON LIOR3 L '
W PANEL A [ ) — 1 . . | [D1SPLAY 10R 3 POWER I
| . < H- i | EXCHANGE . 1 | 1
I NI N AC_MODULE 3 f-e [ exo eu. n A | AE B0 AZ e | | [4aa0az] wo. AHI1 D:’i:lE.CY ! |
1
A L AC_MODULE 4 ' : X .i_lr--‘> O e eu. 2 M | AECO A2 AEAOA2 Jxy AE A0 A7 | : AACOAZ | NO.2 ] ans ! AR BONT | | DC - PANELS A 4 B
' E - | | I : AHN1 t |
A A Aa AC_ MODULE § I ’ wi‘"" [] cxko Ev.3 j_____, | _[Aeconz AEAON2 lx2 AE A0 NTL N BO N2 | No. AHLY ! AC BO AT : DC - PANELS C 4D |
1 " 1
l H | A€o0 | A 80 Az | !
0 A2 AECOAT [x3 AE 80 AT | [AxecAaz ] no.a AC B0 AZ
! Zh-=[] ckit Ev. 4 :}————’F—Y AHM1 [ - .
D€ _MODULE ! : i g g ’ i € Do N2 AE CONT B0 ! | AC AG N2 ' PB;V?SR
) AE DO N, 4 AE BO N7 AC BO N2
| RACK E V| Br-e [ cko eus I — S ——,( L I DISTRIB.
MODULE PANEL B w 1 | | — | coemno\.u»élrs
! Wi PANEL N 142 0R3¢4 | |
DC_MODULE 3 ' ’ 5 TANEL N S ) ————————— - e e .l !
|
1 c |\ 0 e - —_———— ———— — . — — — o ——— e i e e e | s e — e —
&l r r -
DC MODULE 4 | AACOA2 |, \WER CONTROL ! ' = PCR'(:E;SSOR 2 | EXCHANGE 2 /E;ggggegn | | CONTROL 20R4 LOGIC GATE |
! Y YYZITH| ! ] u CABLES i L DISPLAY 20R 4 POWER
DC_MODULE 5 DC-PANELS A ¢ B l gL__o O enus Eu. s '} | [EEBOAZ I ! w{ _— DlPi::'étv v T
- ACAGA2 ol | | | X !
DC-PANELS C ¢ D 1 - . EECO A2 EE AOA2 x4 EE AD A7 TaAcoA2 | no. 2 EABONT7 DC-PANELS A¢B
MODULE LOGIC } [AxBonz ’ ! ! and ™ R A - ! | U R EHNI | I
! ' ! o . E EEAON2 JXx2 FEAONT | | TABONZ | nNo. 3 EC BO A7 C -PANELS C£D
HSDL - INFO. CENTER TAP SELECT | l &p-< [] cNke Eu. 8 — Econz | | ¢-NO-3 ey, -;——L———s—‘—l 3
zl 3 u TABO AZ
WsoL - * . - . | . gr-= [ cn7 Eu o r-— EDo A2 EECOAT Ix3 EEBO AT | NO-4 e vp TeoAz| | |
5 ! ! | [Ecaonz |
. . " ! CONTROL __ [WINCHES. ! ! 1 — | [Fevonz EECONT x4 EE 80 N7 TBo N2 EC AO N2 |
HSOL - " : I acBoa7 m Locic  |_PLuG [ 1 L] cwe Euo | - | L - JI
I__-_________-_____._ —_— . _— 1 - - - e~ — J— - POWER CONTROL TO EXCHANGE 1
PROCESSOR 2 CABLE
DDK8 (B5000) OR EAK - J12 (8200) | . _ DC -PANELS E EF "
|
PROCESSOR 1 CABLE POWER CONTROL TO EXCHANGE 2 |

DC -PANELS E ¢F

~ FIGURE 3,2-1 v
SUBSYSTEM CABLING DIAGRAM
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3.3 READY CIRCUITS

The level FCRL/ that is sent to the System to indicate the READY
status of the Disk File Control Unit is developed by the following
circuitry: ‘ '

LOC AL -REMOTE

AFOT LOCAL ~REMOTE

(SHOWN IN REMOTE)
o m ~— -24V
__GND ADIS-02 Cm | \\
- ' T (51.02.0) REMOTE
i
1
]
\ L
! [}
: i
1
[} [
1 )
] ]
\ ]
_ PWR-ON-LEVEL c_ | o— !
= O —5—ROML-0IS ‘
) !
(51.01.0) |
1

o GND ADIS-01 ' Co1 o FERL/y 1o svsTEM

(96.00,0)
(§1.02.0) .

FIGURE 3.3-1
DISK FILE CONTROL READY CIRCUIT

With power up and the LOCAL/REMOTE switch in the LOCAL position, the
LOCAL/REMOTE light on the Maintenance Panel will be 1it.

‘With power on and the LOCAL/REMOTE switch in the REMOTE position, the
LOCAL/REMOTE 1light will be out, the Remote relay will be picked and
the level FCRL/ will be false to the external control.

NOTE
A power-off sequence of the D.F.C.U. can
not be initiated from the Maintenance

Panel with the LOCAL/REMOTE switch in
REMOTE.

Printed in U.8.A.
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3.4 INFORMATION FLOW PATHS

INPUT PARITY ERROR CHECKING

Information from the System to the D,.F.C.U. is checked for correct
parity. The Parity Checking Matrix decides if the number of bits in
each character is even or odd. The System sends a level called File
Binary Information Level (FBIL) to the D.F.C.U., to indicate whether
the number of bits should be even or odd. If FBIL is true, the total
number of bits in each character should be odd. I1f FBIL is false, the
number of bits should be even. ‘

Characters coming into the D.,F.C.U. from the System are shifted into
either the NnnF's or the BAnF's; both are able to contain six bits.
The characters are sent in seven bit form from the System, so an
additional flip-flop called File Write Parity Flip-Flop (FRPF) is
used to contain the parity bit that is sent with each character. The
status of FRPF is gated with the six-bit character held in the NnnF's
or BAnF's to check for correct parity. See Figure 3.4-1.

OUTPUT PARITY GENERATION

Information characters are transferred from the D.F.C.U. on the File
Read Lines (FRnL). The characters are in six-bit form from the disk
and the D,.F,C.U, adds the parity level to the six bits to make the
number of bits in each character even or odd as required. FBIL from
the System indicates if the number of bits should be even or odd. A
FBIL true indicates odd; FBIL false indicates even, See Figure 3.4-2,

STORAGE READ LEVELS

In a Read operation, the E.U. reads characters from the disk and sends
an SCLP to the D.F.C.U. to indicate that a character is ready to be
transferred on the Storage Read Lines (SRnL's). The SCLP will fire a
200 nanosecond multi, STSM, which strobes the SRnL's into the Storage
Read Switches (SRnS's). The SRnS's are latched by SCIM for 1.6 micro-
seconds., See Figure 3.4-3.

Printed in U.8.A.
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S10F
R4AQ
BAAF/
BABF/
BABF
R4AQ
BABF
BABF/
R4AQ
BAAF
R4AgQ
S10F/
R4Ag
N32F/
N16F/
NOSF
R4AG
N16F
NOSF/
R4AG
N32F
R4Ag
(09.01.0)

NOTE: CHECKS UPPER

THREE (3) BITS

@ FIELD ENGINEERING TECHNICAL MANUAL
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SWH IPES

SWH IPES-01 SW IP@S-01
R4AQ
FRPF
| o R4AAQ
FRPF/
109.02.0)
S10F R4A
BAGF/ ? Rand L 4 ’
/ L &
BA2F
-
BAIF ‘1’
—&- R4AP
* RAAQ [ 4
BA2F ¢
BA1YF/ -
RAAQ C50 FBIL SWH FBIS/
L 96.01.0 17.02.0 R4AQ
NOTE: FBIL TRUE-INDICATES 00D,
FALSE-INDICATES EVEN
R4AD
[ RaAP
+—-=e
®
S10F/ Rang
NO4F/ >~ ? R4AQ
No2F/ .- NOTE: CHECKS LOWER *
NO1F THREE (3) BITS
*
R4AQ R4AQ
NO2F ——@
NO1F/
[ = R4AG
NOA4F (09.00.0)
R4AQ 29
SWH IPES-02 | swH IP@S-02

NOTE: TPES |IF TRUE, INDICATES
INPUT PARITY ERROR

FIGURE 3.4-1

INFORMATION PARITY LOGIC
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FRBD/

FRAD/
FR8S

FRBD/
FRAS
FR8D/

FRBS
FRAD/

- _FRBD/ .

FRBS
FRAS
FR8S

FR4D/ [

FR20D/
FR1S

FRAD/ ‘

FR2S
FRID/

FRAS

FR2D/

FRID/

FRA4S

FR2S

FRIS

FBIS/

2P2S-02
2PRS-01

FBLS/

QPES-01
QP@S-02

OPES-02
FBIL
oPQS-01

GPES-01

oPR5-02

R3A

R3A

R3A

R3A

R3A

R3A

July 1, 1964

R3A

R3A

R3A

R3A

R3A

FBIL

SCLF/

Printed in U.8. A,

A3A

RIAQ

49
SWH R1A® SWH )
QPES-0! 2PBS-0i
13.00.0 13.01.0 13.01.0
@PES-01
FBIL
c50 SWH
FBIL FBIS/
96.00.0 17.02.0
a0 ’
SWH R1AQ SWH
@PES-02 . oPQS-02
13.00.0 13.01.0 13.01.0
@PE 5-02
40
{ swH
o FRPS ( TRUE IF PARLTY. REQUIRED)
‘ S CTRU
13.01.0

FIGURE 3.4-2

OUTPUT PARITY GENERATION



STHOLIMS AVIH FOVHOLS

€-%°¢ TUNODIL

R2AD SWH RIAQ SWH
C50 SCLM SRBS
“|scip 6us FSCEM : ‘
250 -6us) [ @ 20.00.0 20.00.0 20.00.0 20.00.0
. 96.01.0 03.020 :
R2AQ
STSM SRBS/ -
t (200ns) r—?
L R2AQ SWH R1AQ SWH
[ SRBL SRAS
' SRAL
20.00.0 20.000 20.00.0 20.000
SRaL
SR4L
SR2L R2A0
SRIL SRAS/
96.01.0 - &
L
—a ﬂLI“‘ — — e Do I D e ean ED e e SR Ny eSS eEp aOn SSoe kD e e enp aom SEs awn emD ACD e oee SR emD et O e s e
. & SR8
& SR4
& SR2
— — e o = wm mm o e em m ew e mm e = - o am m  em me m me m m me m —— = w— —e
R2AG SWH R1AD SWH
) SR1S o
' 2001.0 , 20.01.0 20.01.0 20.01.0
R2AQ

SR1S/
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3.5 ADDRESSING

GENERAL DESCRIPTION

The 480, 240 and 96 options are the three character per segment op-
tions available in the Disk File Sub-System. The number of characters
per segment determines segment length, number of segments per disk
face, segment address range, and "A" Register decoding.

For any option, a "disk set" is the disk or disks required for two com-
plete sequences of segment addresses and one complete track sequence.
The track sequence is 00 thru 99 for all options.

In the 480 option, there are fifty segments per disk face, and the
range of segment addresses is 00 thru 99, Thus a '"disk set" is two
disks. Segments 00 thru 49 are on the '"lower'" face of disk one, and
50 thru 99 are on the '"upper'" face of the same disk. Another complete
sequence of addresses on disk two for tracks 50 thru 99 make up the
set.

In the 240 option, a '"disk set" is made up of one disk with addresses
00 thru 99 on both faces. Tracks 00 thru 49 are on the "lower'" face
and 50 thru 99 on the "upper" face.

In the 96 option, four disks make up a set with segment addresses 000
thru 249 on the '"lower" face of disk one; 250 thru 499 on the '"upper"
face of disk one; 500 thru 749 on the "lower'" face of disk two and
750 thru 999 on the "upper" face of disk two. Another complete se-
quence of segment addresses on disks three and four make up the set,

In addition to the information segments, each Zone has two Maintenance
segments located after the high order segment in the zone and before
the dead space. These segments are M1, which can be read or written;
and M2, which can be read only. Regardless of the Storage Unit option,
the Maintenance segments will always be 96 characters.,

In time with word twelve of M2, there is a fictitious address called
M3. This address does not represent a Maintenance segment, but is
extra insurance for the termination of an MS1l Write operation and
gives symmetry to the addressing schene.

Maintenance segment addresses differ from Information addresses in
that they are forbidden combinations. -

l. M1l address is four binary tens,
2, M2 address is six binary twelves.
3. M3 address is three binary thirteens.

For detailed description of Information and Address layout refer to
the B475.51 Technical Manual, Section 3.6.

Printed in U.8.A.



File Address Word

‘The File Address Word sent from the System to D.F.C.U, consists of
eight digits., The first seven digits represent the starting segment
address and the eighth is the number of segments to be read from the
file,

File Address transfer from System to D.F.C.U, is paralled by bit. Ad-
dress digits on the File Write Lines (FWnL) are shifted thrpugh the
"N Register into the "A" Register.

When the complete File Address Word has shifted into the "A" Register,
it is decoded and the output trunk level (@TRD/) seeks the designated
E.U. The decoded output levels of the "A" Register select the disk
face, track and zone. The Addresses are then read from the selected
zone's address track. They are transferred, parallel by bit, on the
Storage Read Lines (SRnL) to the Read Cross-Coupled Switches (SRnS)

in the D,F.C.U. They are then shifted into the BAnFs, The BAnFs are
compared to the segment address in the "A" Register, :

The decoded File Address Word will indicate whether an Information or
Maintenance segment is being addressed. If the desired address is that
of an Information segment and the character option is the 480 or 240,
the first digit shifted into BAnF is compared to AlnF, If they are
equal, the second character in BAnF is compared to A2nF. If they are
equal, the third character in BAnF is compared to zero.

If the desired address is that of an Information segment and the char-
acter option used is the 96, the first and second digits are compared
as before, but the third character is compared to A3nF.

If the desired address is that of a Maintenance segment, the first
three address digits shifted into BAnF are compared to ten for Ml and
twelve for M2,

In all cases when comparison exists, the File operation begins, The:
first address digit that does not compare causes the address to be
disregarded and the reading of the address track will continue.

File Address Decoding

File Address decoded outputs accomplish the following:

1. Select the E.U.

2. Select the disk.

3. Select the disk face.
4. Select the track.

5. Select the zone,

6. Determine whether an Information or Maintenance segment is being
- addressed and set up the comparison logic accordingly.
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Decoded outputs are as follows:

ATIF |
A72F

A74F

A7SF |

— Electronic Unit Select Levels

DO1lL/
DO2L/
DO4L/—Disk Select Levels
DOSL/
D16L/|

DFSL/[- Disk Face Select Level

TO1lL/
TO2L/
' TO4L/ ,
TO8L/— Track Select Levels
T10L/
T20L/|
T40L/|

zo1L/] . |
ZOZLQ Zone Select Levels

Character Option Select Levels

— 1

July 1, 1964

The characters per segment levels, CS1L/ and CS2L/, from the E.U, de-
termine the manner in which the File Address Word is decoded.

Figure 3.5-1 is a simple block diagram showing how these 1eve1s are

decoded in Control.

SW

480CS

SW

swW

96CS

CSIL/ ~n sw
&—N—
cs2L/ gy - osw ]
' ' 2

sSwW

wWvwm>IO O >
O Z ~000MO

240CS |

FIGURE 3.5~1
OPTION SELECT

Duintad in IT_Q. A.




3.5-4

File Address Decoding for 480 Option

480 CHARACTER OPTION-50 SEGMENTS bER DISK FACE

22 23 . ’ . : N .
SEGMENTS g 78 THRU 99 o] <——-28 THRU 49
28 THRU 49 — i

11

——
T P T I oy, S a——

z2 .
18 lap—— 68 THRU 77— l——12 THRU 27
SEGMENTS -

12 THRY 27—~
- . - — : —

ie [LAl ' .
SEGMENTS b4——50 THRU 6f-—— je9——00 THRU 11

00 THRY 1{~——]

i 2 - 1 2

FIGURE 3.5-2
DISK SET-480 OPTION

. A disk set in this option consists of two disks holding two complete :
ranges of segment addresses with one complete track range. :
1. Segment 00 = 49 on disk 1 and 2 "lower" face,
2. Segment 50 > 99 on disk .1l and 2 "upper" face.
3. Track 00 = 49 on disk 1.
4, Track 50 » 99 on disk 2,

7 6 5 4 3 2 1

78 | 68 | 58 |48 | 38 | 28 | 18

74 | 64 | 54 | a4 | 34 | 24| 14
“A’ REG. ;

1721 62|52 |42 |32 |22 12

71061514131 ]21]11

L 1 JL : L

L——* Segment Address 00 = 99

» Track 00 = 99

» Disk Set 0 = 9

—- Not “used except for Maintenance Segments
» E,U, Designate 0 =9

FIGURE 3.5-3 |
"A" REGISTER DECODING-480 OPTION



@ FIELD ENGINEERING TECHNICAL MANUAL B470,51 | 3,5-5

July 1, 1964

The following is a description of how each decoded output is generated.
The "A"™ Register is represented by decade,

E.U, Designatiou

A binary configuration of zero selectg E.U. 1; one selects E.U,2; nine
selects E.U., 10.

Disk Selection

The disk is selected by the fourth and fifth decades. A5 selects the
disk set, A4 selects the disk,

DO1L |
480 CS + (+ A44F . A41F
+ A44F o A42F - Track equals 50 » 99
+ A48F)
DO2L
480 CS . A51F} » Disk set 1, 3, 5, 7 or 9
DOAL
480 CS - A52F] »Disk set 2, 3, 6 or 7
DOSL
480 CS - A54F] »Disk set 4, 5, 6 or 7
D16L
480 CS - A58F|- —»Disk set 8 or 9

Disk Face Selection

The Disk Face is selected by the second decawe.

DFSL/ .
480 CS e (+ A24F - A21F '
+ A24F - A22F Segment address equals 50 = 99
_ + A28F)

Segment address equals 00 = 49 for '"lower" face, 50 » 99 for *"upper"
face,

Track Selection

The track is selected by the third and fourth decades. Although these
decades may be 00 % 99, the Track Select outputs (TnnL) will never ex-
ceed 49,

A3 ¢t A4 TanlL

00 OR SO0 00

0of OR 51 01
¥
02 52 02
THRU OR THRU THRU
47 97 a7
¥ ¥
48 OR g8 a8

49 OR 99 49

Printed in U.S. A,
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TO1lL '
96 Cs/

TO2L
96 CS/

TO4L
96 CS/

TOSL |
96 CS/

T10L
96 CS/

T20L
96 CS/

T40L ~
96 CS/

©

-

©

L]

©

A31F]
A32F}
Asiﬂ’
A38F]

(+ A48F/ * A44F/ - AA41F |
+ A44F * A42F - A41F/
+ A48F « A44F/ . A41F/)

(+ A42F . A41F

+ A44F/ . A42F

+ A48F . A44F/ . A41F/)

(+ A44F - A42F/ . A4IF/ |

+ A48F . A41F)

Zone Selection

7

_ TRACK
10 = 19
30 = 39
60 = 69

i

TRACK

[20 > 29
30 = 39
70 = 79
80 = 89

_ TRACK
J40 > 49
90 = 99

— Track one level
» Track two level

— Track four level

80 = 89 -

A2 | A4

The zone is selected by the first and second décades.

1. (LT) indicates segment address Less Than

2.

ZP1L
(+ 480

+ 480

+ 480

 + 480
ZRH2L,

(+ 480

+ 480

Information/Maintenance
Segment Indicator

CsS
Cs
CS
Cs

Ccs
CcsS

e

-

L

®

LT050S -

LTO50S -
GE050S8 -
GEO508 -

LTO50S -

GEOS50S -

LT012S}

GE028S ]

» Zone

» Zone

LT062S }

» Zone

GE078S)}

> Zone

GE012S ]

» Zone

GE0628)}

» Zone

(GE) indicates segment address Greater Than or Equal

1, "lower"
3, "lower"
1 R V'upper (1]
3 ’ "upper ”"

» Trdck eight level

To

face
face
face

face

2 or 3, "lowér"
2 or 3, "upper"

The type of segment addressed is indicated by the sixth decade.

l. A6
2. A6
3. A6

0 = 4 for Information segment.
5 > 9 for Maintenance segment one.
10 = 14 for Maintenance segment two.

‘face
face



3.5-7

July 1, 1964

@ FIELD ENGINEERING TECHNICAL MANUAL

ADDRESS RANGE - 480 OPTION

SET

loisk}

10

11

12

14

15

16 |

17

18

19

20

A5 |A41A3 A2} A1 ,DISK

MS2

10

A6

INF IMSH1

Printed:in.U.8:A.
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File Address Decoding for 240 Option

240 CHARACTER OPTION-“IOO S‘EGM‘ENTSPE\R_ DISK FACE

a4 l" ]
SEGMENTS
58 THRU 99——] Ja——56 THRU 99 T ‘ T
——————— e [ranrand -
cLoCKS m | B
————————— e — —
32 ]
SEGMENTS |22
24 THRU 55— | |ee——24 THRU 55
i — — ﬁ
24 FX]
SEGMENTS
00 THRU 23 ——p 94— 00 THRU 23 : :
el . b -

1_ 1 ’ 1 K]

FIGURE 3.5-4
DISK SET-240 OPTION

A disk set in this option consists of one disk holding two complete
‘ranges of segment addresses with one complete track range.

1. Segment 00 * 99 on both faces.
2. Track 00 = 49 on "lower" face.
3. Track 50 = 99 on "upper" face.

7 6 5 4 3 2 4

786 | 68 | 58 [ 48 | 38 | 28 | 18

74 1 64 | 54 | 44| 34 | 24 | 14
"A” REG.

72| 62|52 |42} 32|22] 12

71161511419 3% 21| 11

JL_. i 11 I

L——» Segment Address 00 = 99
» Track 00 = 99

Disk Set 00 = 19 (Information/Maintenance
Segment Indicator)

» E,U, Designate 0 = 9

, FIGURE 3.5-5
"A" REGISTER DECODING-240 OPTION

v

The following is a description of how each decoded output‘is generated.
The "A" Register is repggsented by decade.

E.U, Designation

A binary configuration of zero selécts E.U, 1;~6ne selects E. U, 2;
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nine selects E. U, 10,

Disk Selection

The disk is selected by the fifth and sixth decades. Since the disk
set can never exceed 19 and A6 may be any value of 0 » 14, A6 outputs
are first decoded to determine an Information or Maintenance segment
operation and then given pseudo-values of 0 > 4, The final address
decoding then disregards all but the ones bit of the pseudo-values for
disk selection. ,

DO1L - - ‘
240 CS ¢ ‘A51F] : + Disk set 1, 3, 5, 7, 9, 11
: .13 15, 17 or 19
DO2L - ‘ . ‘ :
240 CS ¢ (+ AS2F °* A61S/ » Disk set 2, 3, 6, 7, 10, 11,
A + A52F/ - Aslsﬂ 14, 15, 18 or 19
DO4L - L : '
240 CS + (+ A61S/ - A58F/ « AS4F |
+ AS8F/ « A54F « A52F/ |— Disk set 4, 5, 6, 7, 12, 13,
+ A61S - A58F/ . A54F/ 14 or 15
> A52F) |
DOSL " -
240 CS ¢« (+ AB61S/ « A58F < AS54F/ |
"+« A52F/ |——» Disk set 8, 9, 10, 1L, 12,
+ A61S . A58F/ « A54F/ 13, 14 or 15
, . + A818 - A58F/ ° A52F/) '
. D16L o
240 CS - (+ AG1S + AS5SF - A54F; 1 |
+ A52F
+ AG1S . AS8F/ . ASAF -———#-Disk‘set 16? 17, 18 or 19
+ A52F)

Disk Face Selection
The disk face is selected by the fourth decade.

DFSL/
240 CS ° (+ A44F - AA4LF ; .
' + A44F « A42F » Track equals 50 =» 99
"4+ A48F) J
Track equals~00 + 49 for "lower" face, 50 » 99 for "upper" face.

Track Selection

The track is selected by the third and fourth decades, Although these
may take on a value of 00 = 99, the binary configuration of the track
select outputs (TnnL) will never exceed 49.

Printed in U.8.A.
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A3 & Aaa | TnnL
00 OR 50 00
o1 OR 51 01
) ¥
THAU OR THAU 88U
4'7 9'7 4'7
48 OR 98 48
49 OR 99 49
TO1lL - ' ;
96 CS/ - A31F] - » Track one level -
TO2L . | .
: 96 CS/ - A32F| —- Track two level
 TO4L S ' ,
96 CS/ - A34F] » Track four level
TO8SL ' .
96 CS/ + A38F] ' » Track eight level
T10 S | » _TRACK
96 CS/ « (+ A48F/ + A44F/ + AA4LF 110 = 19
+ A44F + A42F + A41F/ 130 = 39
+ AA8SF + A44F/ + AA41F/) 60 = 69
- |80 = 89
T20L | | | _ TRACK
96 CS/ - (+ A42F - AA41F . 20 = 29
~ + A44F/ « A42F 30 = 39
+ A4A8F + A44F/ . A41F/) 70 > 79
o | | 80 > 89
T40L ' _ TRACK
96 CS/ * (+ A44F . A42F/ - A41F/ 40 = 49
’ + A48F « A41F) . 190 > 99
Zone Selection A2 | A1

The zone is selected by the first and second decades.
1. (LT) indicates segment address Less Than. '
2. (GE) indicates segment address Greater Than or Equal To.

Z91L ‘ .
(+ 240 CS - LTO024S . »Zone 1, either face
'+ 240 CS +« GE024S) -+ Zone 3, either face

Maintenance/ Informatibn
Segment Indicator

The type of’segment addressed is indicated by the sixth decade.

1. A6 O = 4 for Information segment.
2. A6 5 = 9 for Maintenance segment one.
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A6 10 = 14 for Maintenance segment two.

3.

DISK
SET

10

11

12

13

14

15

16

17

18

19

10

11

12

13

14

15

16.

17

18

19

20

A5 A4 |A3]A2]A1 |DISK

8

- ADDRESS RANGE - 240 OPTION

10

1"

A6

INFIMS1 iMS2

Printed in U.8.A.
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File Address Decoding for 96 Option

! 000 THRU 059 —]
| CW FACE ————»1

96 CHARACTER OPTION-250 SEGMENTS PER DISK

110
SEGMENTS

T

140 THRU 249 —»-

80 a2
SEGMENTS

060 THRU 139 ~—@=

60 Z1
SEGMENTS

890 THRU 999 -—3=-|

810 THRU 889 —»

750 THRU 809 ——p»]

4——390 THRU 498

poved - - —— - pef e e = - prosad — = . - - —

le@—310 THRU 389

[-— 250 THRU 309
je——CCW FACE

FACE

e greomeraeny

—

[4—640 THRU 749% 890 THRU 999 —— ] la@—640 THRU 749

140 THRU 249 —p| lt—390 THRU 449

b - — 2 o S U -

[——5860 THRU 639 810 THRU 889 —a{ |=w—5860 THRU 639

060 THRU 139—a }e—310 THRU 389

—_—

jet-—- 500 THRU 559 750 THRU 809 ——o 8500 THRU 5%9

000 THRU 059 ~—i»] leg— 250 THRU 309

——
2 3 oy

FIGURE 3.5-6

DISK SET - 96 OPTION

A disk set in this option consists of four disks holding two complete

ranges of segment

addresses with one complete track range.

1. Segment 000 = 249 on "lower" face of disk 1 and 3,
2. Segment 250 = 499 on "upper'" face of disk 1 and 3.
3. Segment 500 % 749 on "lower" face of disk 2 and 4.
4, Segment 750 = 999 on "upper'" face of disk 2 and 4.
R Y
78 | 68 | 58 | a8 | 38 | 28 | 18
174 |64 | 54|44 | 34| 24|14
“A" REG.
172 | 62|52 |42 | 32| 22 12
71 |61 511413121111
L » Segment Address 000 = 999
» Track 00 = 99 |

»E.U,

0=>9
FIGURE 3,5-7

"A" REGISTER DECODING -~ 96 OPTION

» Disk Set 0 >4 (Informatlon/Maintenance Seg-
ment Indicator)

The following is a description of how each decoded output is generated.

The "A" Register is represented by decade.
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E.U, Designation

A binary configuration oflzero selects E.U, 1; one selects E, U, 2;
nine selects E,U. 10,

A2 | A1

The disk is selected by the first, second, third, fifth and sixth de-
cades., The disk set is selected by A6 and the one disk out of four in
the set is selected by Al, A2, A3 and A5. Since the disk set can never
exceed 4 and A6 may be any value of 0 = 14, A6 outputs are first de-
coded to determine an Information or Maintenance segment operation and
then given pseudo-values of 0 = 4., The final address decoding logic
gecodes the four +two and one levels of the pseudo-values for disk se-
ection. '

(GE) indicates segment address Greater Than or Equal To.

DO1L

96 CS . GE500S}- > Segment addresses 500 = 999
DO2L -
96 CS + (+ A54F - A51F1 _
+ AS54F -+ AS2F » Track equals 50 = 99
+ AS58F) J '
DO4L
96 CS - A61S} . »Disk set 1 or 3
DOSL
96 CS - A625] v »Disk set 2 or 3
D16L
96 CS - A64S} »Disk set 4

Disk Face Selection A2 | A4

The disk face is selected by the first, second and third decades.

DFSL/ :
96 CS - (+ GE250S . LT500S}——» Segment Address equals
4 250 = 749 "upper'" faces of
disks -1 and 3

+ GE7508)] _ » Segment address equals
750 = 999 "upper faces of
disks 2 and 4

Segment address 000 = 249 for "lower' faces of disks 1 and 3, and
500 = 749 for "lower" faces of disks 2 and 4.

Track Selection

The track is selected by the fourth and flfth decades. Although these
may be 00 » 99, the track select outputs (TnnL) will never exceed 49,

Printed in U.S.A.
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TO1lL

TO2L
96 CS

TO4L
96 CS

TOSL
96 CS

T10L
96 CS

T20L
96 CS

T40L
96 CS

96 CS

A41F]

¥

02
THRU OR THRU
a7

A3 ¢ Tnnl
00 OR %0 00
.01 OR 51 01
¥

?2 02

48 - OR

98

49 OR

99

A42F]—

A44F]

A48F}

+ A54F . A52F - A51F/

(+ A58F/ . A54F/ - A51F:}
)

+ A58F . A54F/ - A51F/

(+ A52F . A51F

+ A54F/

+ A58F . A54F/ . AS51F/)]

(+ A54F « A52F/ + AS51F/ |
+ A58F « A51F) B

Zone Selection

The zone is selécted

1.
2.
ZO1L

(+96 CS

‘+96 Cs

+96 CS

+96 CS.

- +96 CS

(LT) indicates
(GE) indicates

LT2508

.

GE2508

L]

GES5008S

GE7508

GE250S

« ASZF

q

TRACK
(10 = 19
_130 = 39
€0 = 69
180 = 89

TRACK

20 = 29
30 = 39
70 = 79
80 = 89

_ TRACK
40 = 49
90 = 99

nai

i

A2 | A1

» Track one level

» Track two level

» Track four level

» Track eight level

by the first, second'and third decades,

segment address Less Than.

segment address Greater Than or Equal To.

LT060S]

LT5008 - LT310S}—»

LT7508 * LT5608}—

> Zone

Zone

Zoune

. Zone

matncl
LT8108]

LT500S - GE390S|— Zone

1, Disks 1 or 3

"lower™ face

Disks 1
"u]?per (1]
Disks 2
"lower"
Disks 2

or 3
face

or 4
face

or 4

"upper face

Disks 1

"upper"

or 3
face
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+96 CS . GE500S - LT750S - GE6405}~—1-Zone 3, Disks 2 or 4
: "lower'" face

+96 CS . GE750S . GE890S} » Zone 3, Disks 2 or 4
‘ "upper'" face
+96 CS +.LT250S - GE140S)} + Zone 3, Disks 1 or 3
o "lower' face
Z@2L
(+96 CS - LT250S - GE060S] » Zone 2 or 3, Disks 1 or 3

"lower" face

+96 CS « GE250S °* LT500S . GE310S]—» Zone 2 or 3, Disks 1 or 3
"upper" face

+96 CS + GE500S * LT750S « GE560S}—» Zone 2 or 3, Disks 2 or 4
: "lower" face

GE750S . GE810S)} »Zone 2 or 3, Disks 2 or 4
"upper" face

+96 CS

Information/Maintenance
Segment Indicator

The type of segment addressed is indicated by the sixth decade.

A6 O = 4 for Information segment.
A6 5 » 9 for Maintenance segment one.
A6 10 = 14 for Maintenance segment two.

Printed in U.S.A.



3.5-16

ADDRESS RANGE -~ 96 OPTION

DISK
SET

DISK

10

11

12

13

14

1S

16"

17

18

19

20

A5 |A4 |A3 A2 A1

7

10

12

13

14

A6

INFIMS 1 |MS2




‘V'8°n W paud

8-C°€ HYNOIL

YOLVOOT SsSTyaAayv

480 CHARACTER OPT

VANV TVDINHOAL ONIMIINIONI a13id @

| ON
MOD 1 2 3 4 5
2O0NE 1 2 3  |ISET| TRACK |SEGMENTS[DiSK] 1 1 2 § 3 fa] 51T 6 8 1011 12135141516 J 471819 20
FACETL JujulLfLiuful ILTuRulL L L Licfujuttjeuiule it tutuli e fulluit fLiuiuiL
sEGMENTs |00 = 11} 12-27 | 28-49 00—+=49 X RE x}x x{x X xfix X|x x [[x x| x X[ x X
50- 61) 62-77 | 78-99 50 —= 99 xix X x[ix X X X {x x[[x x{x X I X
A" 00 —»4g XiX X X|X X X{X X{ X X| X X X X} X
[7Te]s]a]3T2]"] 50,—% 99 XX X[ X X[ X X BE XX x| X X| % x| x x| x
‘Hdlt.sec. L X{Xyx(x
TRACK ! XIXjxix
SET 2 x| x I x]x
——E.U 2 X X
A6nF 4 x| x
NORM | 0 5 x| x{x[x
M4 |5 6 xIx]x]x
M2 110] 7 x[xx[x
8 x]x]x|x
9 xIxFx{x
[ 240 CHARACTER PTION
foo -23]24 - 55] s6-99 00— 99 X IX XX P X PP XEx]xix X XX IXTx P ] xTx T ExTxPx]x ] x| x B x[xfx{x}x]x
00 — 49 X B E x)x X X X x] x x]x X x{x X jx X
A 50 — 29 BRE3 XX XX X RS XX x|x x| x x[x
[7Is]s]a]3]2]1] ° ' x|x
L m I \_i‘ 4 X x O
SEG 2 X
TRACK 3 X| X
SET 4 x| x
-—— et 5 x| X
A6nf 6 X
NORMJOT+ 7 X
M1 Isle 8
M2 hol1s 9 B
10 B
14 X { X
12 X|x
13 x| x
14 x| x
15 Xix
16 x| x
17 X|x
18 X x| x
19 X[ X
[ 96 CHARACTER OPTION
A 0-59 %50-139 140-249 000 —» 249 X X X X X X X X x
- 250-309[1310-389[390-499 250 —» 499 X X X X X X X X
E‘l 500- 5581560~ 639}j640~749 500 — 749 X X 3 X X X T Ix X X X
l 750-809]610- 689]8690-999 750 —»>999 x X X - X X X X X X
SEG 00 =49 XIXEX{X XiIXEX}X x| X XXX x XIxExix
TRACK 50 —=99 x| xfx}x X X x| xfx[x x| x]x|x x| x[x}x
) x | XEX]xx]xEx]x
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3.6 EXCHANGE

A Disk Flle Exchange consists of a Matrix to allow one or two D.F.C.Us
to select any one of up to five E,Us. A second Matrix, when used in
conjunction with the first, allows from one to four D.F.C.Us to select
any one of up to ten E,Us. See Figure 3.6-1. '

SYSTEM SYSTEM SYSTEM SYSTEM
DFCU DFCU DFCU DFCU
: ; ;
EXCHANGE NO. 1 :::><:::EXCHANGE NO. 2
& Y - b [y } 'Y Y 'Y
E.U.- 0 E.U.-5
EU- 4 & ' » E.U-86
EU.-2 |e ‘ » EU.-7
EU-3 |& » EU.-8
E.U-4 |le : » » E.U-9

FIGURE 3,6-1
. EXCHANGE BLOCK DIAGRAM

Exchange 1 hardware occupies the E/F Panel, "A" Gate, of the B450 Cab- -
inet and is mounted below the D,F.C.,U. designated Control 1 - 3 or just
simply Control 13. . -

NOTE: Control 13 is pronounced Con-
trol one -~ three, NOT Control
thirteen., Similarly, Control
24 is Control two - four.
Control 13 is abbreviated C13
and Control 24 is abbreviated
C24 in the D, As.

Exchange 2 hardware (if present) occupies the E/F Panel, "E" Gate, of
the same B450 Cabin®t.

Each D.F.C.U. has twenty-thrée output lines and six designate lines to
the Exchange. The twenty-three output lines carry the Address and In-

Printed in U.8.4.



formation Track Select Levels and the Write Levels, The fourteen in-
put lines carry the Read Information Levels, and signals, The six.
designate lines are the outputs of the A7nFs, and determine which E.U,
will be selected. -

The7Exchanges 182 are cab1éd‘as.showh in Figure 3.6-2.

DFCU
~ DFCU DFCUY
' ‘ EMPTY
| DFCU
EXCHANGE e ' EXCHANGE le
NO. 1 . NO, 2
— e , EMPTY
TO 5 DFEUS TO 5 DFEUs :

FIGURE 3.6-2
EXCHANGE CABLING BLOCK DIAGRAM

The input/outputiconnections are labelled as shown in Figure 3.6;3.

Exchange 1 and Exchange 2 are identical. The D.,F.C.Us may be connec-
ted to each Exchange. Within an Exchange, the inputs from the DFCUs
are abbreviated Cl3 or C24, and the inputs from the other Exchange are
‘abbreviated X3 or X4, The five E.Us connected to each Exchange are :
abbreviated E1, E2, E3, E4 and E5, When following signals from one
Exchange to the other, Cl3 becomes X3 and C24 beccmes X4 in the other
Exchange. '

As both Exchanges are identical, only Exchange 1 will be considered in
detatil., :

Logic levels from the D.F.C.U. to the Exchange are present at all
times, but the Exchange performs no active gating until the Open Trunk
Level (@TRL) goes false to indicate that the D.F.C.U., is attempting to
access.an E,U, designated by the "A" Register. The Designate Achieved
Level (DACD in Exchange, DACL in the D.F.C,U.) being true, indicates
that access has been achieved, and the D,F.C.U, logic can proceed.



@ FIELD ENGINEERING TECHNICAL MANUAL B470,51 § 3,6-3
December 1, 1964

T e e e e e e e = - -
1 )
| @ B l
1 1
I t
| |
" |
l .
] |4 i
! '
' |
| !
! :
!
' :
'
! ! | |
ot | 4 |
) ] | |
! i i [
[ ) ] o |
: : EXCHANGE NO.% : : EXCHANGE NO. 2 :
1 ! [ |
| | : :
: | | |
LI ————— I_——_I _____ I—__—IJ T I‘_——‘I _____ I -
E1 E2 E3 £Eaq E5 E1 E2 E3 E4 ES

FIGURE 3.6-3
CONNECT LIONS

Once DACL goes true, it will remain true for the duration of the oper-
ation, ‘

Conflict wmay inhibit the D,¥.C.U. from accessing the required E.U,
With more than one D,F.C,U, and one E,U, in the Subsystem, the pos-
sibility of two D.F.C.U.s attempting to access the same E.U, exists,
This situation is called Conflict. See Figure 3.6-4,

ATiF--143 ,

R2AQ NOTE: ; .
715/ - 24 B13-248 TRUE, INDICATES THE "A” REGISTER OF
- C13="A" REGISTER OF cC24.
AT1S/ - - = = =
/13 R2AD OTHER CONFLICTS:
ATIF--24 . g 813 - X38
31.01.0 813 - X48
B24 - X38
B24 - X4s
AT2F--13 R2AD 8X3 - Xx4s
AZ2S/ - 24 }
AT25/-13 I~ R2Ag
AT2F--24 L
31,01.0 29 :
SW-H B813-248
AT4F--13 : 31.01.0
R2AQ ) 31.01.0
ATAS/ - 24 , y
A74S/-13 - R2AD
ATAF-- 24
31.01.0
A7T8F--43 PYYY
AT78S/-24
L e e e ]
A78S/~43 REAG
A78F--24 1010 "FIGURE 3,6-4

CONFLICT GATING

Printed in U.8.A.
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The D.,F.C.U, sends the outputs of the A7nFs to the Exchange where they
are decoded to produce levels called El, E2, E3, E4 and E5. These
levels are produced as follows:

A7nFs = 0 or 5 = El
1l or 6 = E2
2 or 7 = E3
3 or 8 = E4
4 or 9 = Eb

The gating is shown in Figure 3,6-5.

AT1S/~13

- RBA o THIS GATE PRESENT ONLY I EXCHANGE NO.1
A72S8/-13
A74S/-13 ) DRO-9 C1301-E1
- C13D2-E1 -
’A7B§/ 13 3 31.01.0 p—————————
FTRS--13
138 .
2 “T 32.01.0 NOTE: THESE TERMS ALLOW C13 & E1
(EX.1) OR C13 & E6(EX. 2)
LOGICAL CONNECTION.
R6A
yF- ’ C13D1-E1
ATAF-13 DRD-9 f———————> 6
- : c13D2-E1 .
A72S5/-13 31.01.0 e
ATA4F~-13 ) ,
A78S/ -13 le——THIS GATE PRESENT ONLY IN EXCHANGE NO. 2
32,01.0 _

FIGURE 3,6-5
E.U., DESIGNATE DRIVERS

@TRS (QTRL/ switched) is true as long as the D,F.C,U, is at SC = 6,
@TRS going false releases the logical connection between the D,F.C.U,
and the E,U, The gating levels B13S, B24S, BX3S and BX4S allow the
D.F,C.,U, to become logically connected to an E,U, B13S allows Cl3,
B24 allows C24, etc, The generation of these levels is shown in Fig-
ure 3,6~6,

Each of the four outputs shown represent similar situations,.

For explanation, refer to the top AND gate of Figure 3.6-6., The level
B13-24S would be true if a conflict existed between Cl3 and C24 (the
"A" Registers designating the same E,U,). If the other D,F.C,U, C24,
already had access to that E.U,, DACD--24 would be true. The two
terms would cause B1l3S -to be false, and the D.F.C.U. Cl3 would have to
walt until the other D,F.C.U, C24 had finished with its operation,
DACD-~24 had become false, and B13S true, before D,F.C,U, C13 could
proceed,

The lower output of the driver shown in Flgure 3.6-5 when true, will
produce DACD--13 as shown in Figure 3,6-7,
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B13-245 rYe
DACD-- 24 J
BLA-R2S I Reds SW-H 813
DACD--X3 ———
31.07.0 31.07.0
i B13 - X48 R2AZ
DACD - - X4
1324 31.07.0
B13-24S oy
DACD--13
e e w- - - .
B24-X3S RoAd swon . a2as
DACD--X3 >
31,07.0 » 31.07.0
824 - X4S R2AQ ’ ‘
DACD- - X4.
_ 31.07.0
813-x35 PPy
DACD--13
B24-X3s » ReAd W : Bx3s
: | ———————
DACD- -24
31,07.0 , , 31,07.0
BX3 - X4S R2AP
DACD--X4
813 -xas 31.07.0
R2AZ
DACD--13
B24-X4S R2AP ' SW-H 8x4s
A ————
DACO--24 31.07.0 : - o 31.07.0
BX3 - X485 R2AQ
DACD-~-X3 _
{31.07.0
FIGURE 3.6-6
CONFLICT INTER-LOCK SWITCHES
C13D2-E9 . R1AD
c13D2 -E2 ) R1AQ
33.01.0
€1302 -€3 | Riae
" RTAS | ' . v
c4302 - E4 . DR-9 DACD-93
33.01.0 ‘ 33.01.0 -
RIAQ
Cc1302-ES
33,010

FIGURE 3,6~7
DESIGNATE ACHIEVED DRIVERS

Printed in U.8.A.
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INDEX - SECTION V

5 ASSEMBLY - DISASSEMBLY - ADJUSTMENTS

5.11 Variable Bias Adjustments ...ccsecceeecesscsasceces July 1, 1964
5.12 Clock Control Adjustments ..................;....'Dec, 1, 1964
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5.11° VARIABLE BIAS ADJUSTMENTS

There are five VB packages in DFCU.

as follows:

' Printed in U.8.A.

VB Flip-Flop
VB "
VB 11)
VB "
VB Clock Bias

B470.51 5.11-1

July 1, 1964

The output levels are adjusted

AAD7K2
AABOK7
AACOK7
AAB6X7
AACSK2

-1.2V
-1.2V
-1.2V
-1.2V

-.5V
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5.12 CLOCK CONTROL ADJUSTMENTS

Before checking the Clock Control adjustments, check that the Variable
Bias adjustments, covered in Section 5.11, are correct,

Clock B.O. (AAB7N2) 140 nanoseconds.+ 10 nanoseconds at the -1,5V
level (with respect to ground). Scope at AAC7B7, sync internal nega-
tive. Recycle in LOCAL.

SCIM (AAC7N2) 1.6 microseconds + .l microsecond. Scope at AACS5H4
(SCMS/), sync external negative with SCLS at AC5C0. Recycle in LOCAL,
There is no‘adjustment.

DCPM (AAC6N2) 600 microseconds + 60 microseconds. Scope at AAC6UO,
sync internal negative. -

To accurately check DCPM requires an external R1A0, The field engineer
should permanently attach three leads to the B, C and D pins of a B
diode stick. Terminate the leads in '"crocodile' clips or scope lead
spring tips. ‘Insulate the stick with electrical tape or other con-
venient media. Attach the C lead to ~-12V (available at any diode

stick location on either C or J pins for an L location or R or W pinms
for a Y location). Attach the B lead to the Clock B.0. output (AAC7B7).
Set the Clock ON/OFF switch to OFF in the first E.U. With Control in
LOCAL, each depression of the START switch will create a clock pulse

to fire DCPM.

This external R1AO0 is a convenlent way of firing any. multi for check-
ing purposes. .

Printed in U.8. A,
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INDEX - SECTION VI

6 MAINTENANCE PROCEDURES AND AIDS

6.1 Weekly Preventive Maintenance ...secscecccoscccen
6.2 Monthly Preventive Maintenance ..cc.cecesecccescce
6.3 Quarterly Preventive Maintenance ..c.cseeescsscce
6.4 Semi-Annual Preventive Maintenance ....cccccvccee
6.5 Annual Preventive Maintenance ...oeeceacecccocccs
6.6 Maintenance Pane€l ...cceeecesescsssccosessssensss DEC, 1, 1964
6.7 TeSt ROULINES «.evvvverennseceonnsonsesssseconnns
6.8 Component LOCATIONS «uvseeensscoccsssssscnasssees DeC, 1, 1964
6.9 Signals and Test POiNtS c.eeeeccscscsccscsesssess July 1, 1964

6.10 RIN Index‘O..'....0..0..‘..OI‘....DO..O.....O.'...
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6.6 MAINTENANCE PANEL

Refer to Figure 1,1-5,

The Maintenance Panel consists of switches, indicators and indicator-
switches for power control and maintenance functibns.

POWER CONTROL

Switches - Indicators

POWER ON - POWER ON
POWER OFF
NEON POWER

MAINTENANCE

* Switches ‘ ‘ Indicators

LOCAL~-REMOTE ' LOCAL
READ-WRITE

ERROR STOP

RECYCLE ‘

_N~REGISTER SET

KEY SEGMENT

MAINTENANCE START

A-REGISTER CLEAR

B~REGISTER CLEAR

BIT RESET

Indicator~Switches

ADDRESS REGISTER
N REGISTER
B REGISTER
LP REGISTER

CL1F, CL2F, CL4F and CLS8F -~ Clock Counter

SO1lF, SO2F, SO4F, S10F and S20F - Sequence Counter

SCLF - Storage Character Clock
IDXF - Index FF '
FRPF- - Information Write Parity

Printed in U.8.A.
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LOCAL-REMOTE

Refer to Figure 6.6-1.

REMOTE - 1. Couples Processor Power On and Off pulses (P1-ON-P and
P1-OFF-P) to B450 and disables Maintenance Panel power
switches.,

2. ESPL/ false to ERROR STOP switch.

3. Picks Local-Remote relay with Power-On-Level from B450,
FCRL/ false indicating D.F.C.U, ready, RECL false to
RECYCLE switch and L@CL true to READ-WRITE switch,

LOCAL - 1. Enables Maintenance Panel power switches and disables

Processor power control,
2, LOCAL indicator 'ON",
3. ESPL/ true to ERROR STOP switch,
4, FCRL/ true indicating D.F.C.U. not ready, RECL true to
' RECYCLE switch and L@CL false to READ-WRITE switch,
5. Conditions D,.F.C,U. to operate in B200 mode for all
LOCAL operations (SIDS/).
GND-1t
POWER ON
Cau. 1 LOCAL/REMOTE
24v-) Oo———O0 RELAY
C1-ON-P . .
. , (SHOWN ENERGIZED)
P1-ON-P ¥

PY-QFF-p

POWER OFF

“—o0 O0—o0

-

g’l

FCRL/

-—— - ——

POWER-ON-LEVEL

Xgﬂ"—-t’ ‘f—o—?—————ﬁu.ocbl
o \_*—O\:\L—O———-—-——-———n RECL

1
i
\ o
O,\c REML
|
|
t
|

LOCAL/REMOTE
o- /R
GND-2 :
LIV (
LOCAL/REMOTE
SWITCH
51.01.0 ’ V““ 9
(SHOWN IN REMOTE)
—1  R2a -
-24v-2 d Sw-H 15108/
8I0L2/ I 47.02.0 17.02.0

FIGURE 6,6-1
LOCAL-REMOTE SWITCH
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READ-WRITE
Refer to Figure 6,6-2,

In LOCAL, the READ-WRITE switch conditions FWRS (File Write Switch)
for a read or write operation, In REMOTE, this switch is disabled
by LZCS and FWRS is controlled by FWRL (Flle Write Level) from the
associated Data Processor.

READ-WRITE SWITCH
51.01.0

WRITE LWRL/
O R2Ag

LECS
O\ 17.00.0 ow-n

READ

LegcL/

1FwRS

FWRL/
—— Road 17.0%.0

SW-H SW-H

REMS 17.01.0

07.0%.0 07.00.0

FIGURE 6,6-2
READ/WRITE SWITCH

ERROR STOP
Refer to Figure 6.6-3,

In LOCAL, with ERROR STOP on, file operations are halted when an
error is encountered, This is done by disabling the reset of
SO1F. In REMOTE, ESPL/ is false, inhibiting the reset of SOlF at
@PCD (Operation Complete) time,

TESPL/ )
ERROR STOP SWITCH ) ’
81.02.0 : . : sotF/
oN o ‘ :
- R2AQ !‘——"‘ . FE.
SOIF
§>\\‘}> grce | os.0t.0 os.

0 - 08.00.0
OFF .
FIGURE 6.,6-3
ERROR STOP SWITCH

GND-¢

O b
Pyl

SO1F

RECYCLE
Refer to Figure 6,6-4,

In LOCAL, with RECYCLE on, a count of six is automatically set into
the sequence counter when the following levels are true,

IDLD - Idle condition
DCPP - Disk Clock present

SO1F/
SO02F/ - No error present

By advancing the sequence count to six, file address transfer from

Data Processor to control (sequence count = 4) is by-passed and the
address word, which may be manually set in A, is used, In REMOTE,
RECL is false, disabling this switch,

Printed in U.8.A.
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RECYCLE SWITCH

51.01.0
o ON
GND-1
OFF
SW-H
RECL RECS/
; : R2AQ . MUFD :
03.03.0 ELLLES
- 2ePP 1 03030 03.03.0
RSA
591F/ FF S02F/
soer/ CAG 028 sozF
ocep 03.04.0 | S02F
IDLD -} 05.06.0
FF SO4F/
S04F
05.02.0 soa—"

FIGURE 6,6-4
RECYCLE SWITCH

N-SET
Refer to Figure 6.6~5.
In LOCAL, the N-SET switch will set the Number of Segments register

to 1, 2 or 10 at a sequence count of six or seven. In REMOTE, L@CS
is false, disabling this switch, ' ‘ ‘

ND1F/
R3AG |- FF ;
i NotF |
08.00.0 —_—L__ 08.00,0' foo . NOIE
"N-SET SWITCH ,
51.03.0 _
. 1 NPIL/ - . NO2F/
: R2AY F
-GND =1 o2 neau/ | 4 NozF ,
: o' NP3L/ é————1 08.00.0 _——l_.._. 0s.000 | MO2F

NOBF/

' . ' ' - R3AG : FF. |
- e |
seere / "f CAG 18 e 08.01.0 -——L____ 9';?:1.0 | NoeF
L#CS ——ef 08.00.0 ' ’ :
FIGURE 6,6-5
N-SET SWITCH
KEY SEGMENT

Refer to Figure 6,6-6,

In REMOTE, at a sequence count of fourteen, incoming segment address
characters from the E,U, are compared to a desired address in A for
Segment Coincidence (SC@L). Each character is shifted into BAnf, com-
pared, then dropped as the next character is shifted in, In LOCAL,
with KEY SEGMENT on, B register shift pulses (BBSD) are generated dur-

ing the shift-in of characters and the segment address is stored in B
instead of being dropped,
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In REMOTE, at a sequence count of thirty (Write Operation), characters
to be written are transferred to the SWnL's (Storage Write Lines) from
B. As characters are transferred, the new characters are shifted into
B from the Data Processor. In LOCAL, with KEY SEGMENT on, the segment
address characters, previously stored in B at sequence count fourteen,
are transferred to the SWnL's and circulated in B by an end-around
shift from BDnF to BAnF. Loading of the B register by the Data Pro-
cessor is inhibited and the file will write and circulate only the
segment address characters,

The overall function of KEY SEGMENT is to read and store a desired
segment address, then write that address back into the information
track while circulating it in B,

KEY SEGMENT has no function in a read operation or in REMOTE since
SC30s (Write) and LOCS enable the end-around shift in B (CAG 13 and
14) .

CL2F §$C308

$C14D ————1 R3A — 1 Rra2a =1 R3sA
Locs : L@cs | cAs13
KESL 02.08.0 CAG022 | o2.08.0 | 02.00.0
OFF | .
GND KEY SEGMENT R3A . )
SWITCH CLAF ‘ .
51.02.0 _
Con CL4F/ | 02.08.0 _—‘____ ;
bR 9 | o BODNF TO BAWF
S -—? 88BSD END AROUND
. CAG 004 —— SHIFT
c8018/. R3A ———————{ Rr2a 02.08.0 R
Y 02.08.0
$C120 Lar/ —
REMS 02.08.0 CLaF/ ] 02.08.0
sc2ip R2A R2A —1 R3A
¢ sc308 =
B ] CAG1¢
CLIF 02.08.0 CL2F/ | 02.08.0 L¥cs | o2.02.0

SC310

R2AQ

02.08.0

CLIF/

820F ~———1 p3aAg
SOtF/
S02F/

02.08.0

1A

CL8F/

-

02.08.0

FIGURE 6.6-6
KEY SEGMENT SWITCH

| Detntad in T.8. A,
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MAINTENANCE START

Refer to Figure 6.6-7,

‘In LOCAL the MAINTENANCE START switch initiates a maintewance opera-

Set a sequence count of six,

tion by:
1. Starting the clock counter (CCLD).
2. Resetting SO1F (error condition).
3.

In REMOTE, this switch is disabled by L@CS.

The PSH generates a 350 to 400 nanosecond, negative going pulse, the
leading edge of which coincides with a negative going input. The
‘cross-coupled switch is set when MAINTENANCE START is depressed (MASS
true) and reset when returned to its normal position,

MAINTENANCE START

SWITCH

81.02.0

SW-H

MASL/

03.04.0

SW-H

03.04.0

MASS

PSH

LICS ———— P 03.04.0 03.04.0

R3AQ

20.02.0

DR 9

20.02.0

SIDS/
REMS
MASP
-y
SO2F/
IDLD
o

R4A

05.06.0

CAG 027

FF
SO1F
08.00.0

FF_
'S02F

‘r__J 05.04.0 |

FCLD

FF

R2AP

03.00.0

DR 9

03.00.0

S04F
085.02.0 ..

CCLD

Py

FIGURE 6,6-7
MAINTENANCE START SWITCH

EXAMPLE USES

Read one segment address continually.

"
2.
s,
4,

LOCAL-REMOTE to LOCAL
Depress MASTER CLEAR

] _SO1F/

SO1F

S02F/

$02F

] _SO4F/

S04F

Sef desired segment address in A register indicator-sWitches

READ-WRITE to READ
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Read ten
1.
2,
3.
4,
5.
6,
7
8
9

[ ]
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N-REGISTER SET to 1

RECYCLE "ON"

ERROR STOP "ON'" if a stop on error is desired

KEY SEGMENT 'OFF" |

Depress MAINTENANCE START

segments sequentially beginning at a desired segment address.
LOCAL-REMOTE to LOCAL |
Depress MASTER CLEAR

Set desired address in A register 1ndicator-switches
READ-WRITE to READ

N-REGISTER SET tb 10

RECYCLE "OFF"

ERROR STOP "ON" if a stop on error is desiréd

KEY SEGMENT "OFF"

Depress MAINTENANCE START

Read sequentially from address 0000000, two segments at a time.

o N O U oD WON
L

LOCAL-REMOTE to LOCAL

Depress MASTER CLEAR

READ-WRITE to READ
N-REGISTER SET to 2

RECYCLE "ON

ERROR STOP "ON" if a stop on error is desired
KEY SEGMENT "OFF"

Depress MAINTENANCE START

Write zeros in ten sequential segments beginning at a desired segment

address,
1,
2,

LOCAL~REMOTE to LOCAL

Depress MASTER CLEAR

Printed in U.8.A.
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3. Set desired address in A register indicator-switches
4, READ-WRITE to WRITE

5. N-REGISTER SET to 10

6. RECYCLE "ON"

7. KEY SEGMENT OFF

8. Depress MAINTENANCE START



@ FIELD ENGINEERING TECHNICAL MANUAL ' B470.51 | 6.8-1
July 1, 1964

6.8 COMPONENT LOCATIONS

1. MAINTENANCE PANEL -~ COMPONENT LOCATOR - Figure 6.8-1.

Printed in U.8.A.
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VIEW E“E

- FIGURE 6.8-1
MAINTENANCE PANEL
COMPCNENT LOCATOR




@ FIELD ENGINEERING TECHNICAL MANUAL B470.51 | 6.9-1
July 1, 1964

6.9 SIGNALS AND TEST POINTS

The following is a list of signals with test point locations. The
listing includes input levels as monitored at the output of the input
switches, output levels as monitored at the last output switch or
driver and internal levels as monitored at the outputs of Flip-Flops,
Multi's, Delays, etc.

INPUT LEVELS FROM DATA PROCESSOR OUTPUT LEVELS TO DATA PROCESSOR

Level Test Point Level Test Point

FW1S ACA1D2 FRPS ACAS5V9
FW2s ACA1lH4 FYCS/ AADS5VO
FW4s ACA1J0 FCRL/ AABOC4
FUW8S ‘ ACA2C9 FCLD ACB3HS
FWAS ACAlC4 FSRD/ AADTP7
FWBS ; ACAlCO FCBS/ AAD5SW5
: FERS/ AAD5SR5
FWPS o ACA2C5 FWLS/ AAD6J5
FIND/ AAD7V5
FBIS/ ACA1R4 ‘
FR1S ACA3W5.
FASS/ ACA2D7 FR2S ACA3VS8
- FR4S - ACA4J5
FDTS AAC4CY FRS8S ACA4HS8
FRAS ACA2W5
FWRS ACA2J5 FRBS ACA2VS
SIDS ACA1RO
INPUT LEVELS FROM EXCHANGE OUTPUT LEVELS TO EXCHANGE
Level Test Point Level Test Point
SR1S/ ACB2R5 TO1D ACB3P7
SR2S/ ' ACB2S87 TO2D _ - ACB3V5
SR4S/ ACB2V9 ‘ TO4D ACBSP7
SR8S/ ACB2W5 TO8D . ACB7P2
SRAS/ ACBlR4 T10D ACB9VS
SRBS/ ACB2R9 T20D "ADB1lV4
S , T40D ACB5VS
CS1s ACB1H4
cs2s - ACB1JO Z@1D ACB3V9
_ v Z@2D v ACB5V9
SCLs/ AAC5D2
o DO1D ACB7V0
SURS ACAlV4 Do2D ~ACB9V9
, ) D04D ADB1P2
SARS ACB1WO DO8D ACBIP7
- D16D ADB1VO

~ Printed in U.8.A.



6.9-2

INPUT LEVELS FROM EXCHANGE (cont.) OUTPUT LEVELS TO EXCHANGE (cont.)

Level  , b Test Point'f Level Test Point
swLs/ ACB1S2 ‘SW1S - ACA7RO
. LSl ‘ ‘ ' swas ce ACA7S2
- DACL SRR ABDOT1 ' sw4as : ACA787
o oE - SwW8s -~ ACA7TV9
IDXM B AAC7WS - SWAS - ACATRS
SRR SWBS ACATR9
WZMD ACB3B7
A71F - AAB1U4
A72F AAB1F4
A74F - AAAlU4
AT8F ~ AAALF4
DFSD ACB7V4
SWRS - ACA7R4
SC@D ACA9HS

@TRD/ "~ ACA9H9

INTERNAL LEVELS

Level - Test Point
ABED/ AAATB7
ADSD - AAC1B7
BBSD AAB7TB7
CCLD AACGB2
CCLNP ' AACTA2
- DCPM : AAC6U0
FC@S ‘ ACAGJS
IDLD , AADOH4
IPES ABB4S2
LPES ABC2D7
Lgcs - AAAOCO
MASP - , AACS559
NCLS RS AAC4CS
gPCD S - AADOB2
RECS AAD6CS
REMS AAAOCS
SFWD s AABTHO

SSRD - AAATHS
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