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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 1.1-20 
The External Control shown to the left of the B450 cabinet is the 
computer system. This could be the B200 Processor or the B5000 I/O. 

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 B47l's. The B47l has 
been called a "storage unit", but will be r,eferred to as the Disk File 
Electronics Unit (E.U.). Each E.U. contains the electronic circuitry 
necessary to control from one to five B475 , IS. The B475 Disk File 
Storage Unit (S.U.) is also referred to as a Storage Module. Each 
S.U. contains four magnetic disks. 

SEGMENT OPTIONS 

NOTE 

An E.U. and the first S.U. form 
a combination called a B4'72. 

Information in the Disk File Subsystem is handled ill 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 :Lmplemented 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 opt:Lons. The segment 
option determines where the information is to be physically located 
on the disks. The S.U. option is indicated by send:Lng the two logic 
levels, CSlL/ and CS2L/, through the E.U. to the D.J~.C.U. where the 
levels determine the correct logic galfrig- to access the required area 
on the disk. 

Prlnteclln U.S.A. 
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FIGURE 1.1-1 ' 
DISK FILE SUB~YSTEM 

The CSnL/ l evels are called the Characters per Segment Levels and in­
dicate the segment options as follows: 

CSIL/ f a lse and CS2L/ false: 96 characters per segment 
CSIL/ true and CS2L/ false: 240 characters per segment 
CSIL/ fa lse and CS2L/ true: 480 characters per segment 

"False" is approximately ground potential and "true" is -4.5V. 

Information is transferred to and from the Disk File Subsystem through 
the D.F.C .U. It is physically connected as shown in Figure 1.1-3. 
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The D.F.e.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.e.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 operation, 
the Disk ,ile Address is shifted serially by character into the eIF's/ 
0B. 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.e.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 theN Register. 

Printed ID u. S.A. 



1.1-4 

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 buf~er, 
but the LSD position of the B Register is used for address comparison. 

The D.F.e.U. has parity checking circuits to detect errors in the 
transfer of the Disk File Address and informati.on to and from the 
D.F.e.U. A longitudinal parity character is written on the disk after 
each word. The LP Register is used to generatel and chec~ this char­
acter. 
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A Disk File Address consists of seven decimal numbers. The seven di­
gits are shifted into the A Register of the D·.F.e.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 CSlLI and CS2L/, for the correct address decod­
ing and, in turn, provide 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.; 
o through 9 being E.U. 1 through 10. The other digits of the Disk 
File Address have the following significance: 

Prlated iD U. B.A. 
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96CS 

I A6! AS! A4! A3! AZ! At I 
, [1'1 '---'-----l:.segment Address 000 _ 999 

. - Track 00 - 99 

'----------------Disk Set 0 - 4 (4 per set) 

: 

Segment Address 00 - 99 

'-----------l-~ Track 00 - 99 

'---------------Disk Set 0 - 19 (1 per set) 

I A61 Asl A4! A31 Azi A 1 I 
, [ "I '--__ I ---I: .... 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 'des1gn~ltes the E.U.) 

96CS 000000 ~ 499999 

240CS 000000 ~ 199999 

480CS 000000 ~ 099999 
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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 tbe segmen't: __ ;l.d.-_ 
dress contained in the.A Register. If they are equal, the level .~CQjLl· 
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 transfer-red to or from the disk may be Binary or BCL o 

There is no encoding or decoding of the characters in the D.F.C.U. 
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DISK FILE SUBSYSTEM'CAPACITY 
, 

MAX: MAX MAX MAX MAX ,MAX 
ALPHA SEGMENTS DISKS STORAGE DISK FILE DISK FILE 

CHARACl'ERS PER PER MODULES ELEC. UNITS CONT. UNIT 
PER PER PER PER 

SEGMENT 96 
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. 
4,000,0~0 !!40 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 8450 Technical Manual. 

Maximum cable length to Processor - 50 feet. 

Maximum cable length to any Electronics Unit - 50 feet. 

PrInted in U.S.Ao 
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·1.3 INSTRUCTIONS AND DESCRIPTORS 

B200 OPERATION (B273/283) 

Disk File Write DFW 

o M N AAA BBB CCC 

T -c: Branch on .E. U. not ready 

~MSD Memory 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 

L..--__________ .. Must be zero (O) to :iIldicate Disk File Write 
Operation 

-------------a. Must be UK" to indicflte Disk File Operation 

Notes 

1. Detection of Disk File Address trall~;fer error terminates 
the operation and no information ie; written. 

2. Information is written in BCL Code al.nd all characters 
can be used. 

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

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

5. The Comparison Indicators are not affected .. 

P1'lnted in u. s. A. 
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Disk File Read DFR 

o M N AAA BBB CCC 

T -[~BranCh on E.U. not ready 

~MSD Memory Address where information is to 
be stored 

------------~MSD Memory Address of Disk File Address 

~--------------.Number of Segments to be read; 0 - 9, where 
o == 10 segments 

'--------------. Must be "2" to indicate Disk File Read 
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 read. 

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

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

o M N AAA BBB CCC 

~. --1~.BranCh on E.U. not ready 

L-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 UK" to indicate Disk File 
Operation 

Notes 

1. This instruction transfers the Dislt 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 n.ffected. 

Printed III U~S.A. 
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Disk File Interrogate DFI 

o M N AAA BBB CCC 

LsranCh on: 
DFSUNOT READY 

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 UK" to indicate Disk File Operation 

Notes 

1. Branch Priority: 

a. Disk File Control Busy 
b. Error 
c. 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 t~ansfer error. 

DFC Check for parity errors. 

DFI Interrogate until D.F.e.U. is finished. 

Printed In u. s. A. 

NOTE 

When formulating a Disk File 
Addre~s, zeros (0) and blanks 
(b) are not interchangeable. 
A blank constitutes a forbidden 
combination. 
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B5000 DESCRIPTORS AND OPERATION 

46 4S 30 27 24 21 . 15 

41 

46 40 31 25 16 

. 

48 = ,Flag Bit; 1 if Descriptor 

46 = Presence Bit; 1 if Core Memory assigned 

45 * 41 = Unit Designate 

BCD .6 = 
or 14,$ 

BCD 12 = 
or 30,$ 

DFCU 1 
(¢ = octal) 

DFCU 2 

40 * 31 = Word Count (Values of 0000 - 17770) 

30 = 1 Read Check - Inhibit Data Transfer 

27 = 1 for Binary, 0 for Alpha (BCL) translation 

25 = ,1 to use Word Counter Override 

24 = 1 for Disk File Read, 0 for Disk File Write 

1 

21* 16 = Number of Segments (Values of 00 - 770, where 77~- 63 
segments) 

15 * 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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DESCRIPTOR COMBINATIONS 

.0 - 31 
30 27 25 24 

21 - 16 
WORD COUNT SEGMENT COUNT "n" OPERATIOJf 

1 1 ~ n ~ 77~ READ CHECK 

0 0 1 l~ n ~ 77~ Read with BCL translation; ignore Word Count 

1 0 1 1 ~ n ~ 77~ 
Read without translation (Binary); ignore Word 
Count 

1 S WC S 1777~ 0 1 1 1 ~ D ~ 77~ Read with BCL translation; Word Count OVerride 

1 ~ WC ~ 1777~ 1 1 1 1 ~ D ~ 77~ Read without translation; Word Count OVerride 

0 0 0 1 ~ nS 77~ Write with BCL translation; ignore Word Count 

1 0 0 1 S n ~ 71~ Write without translation; ignore Word Count 

1 ~ we ~ 1711~ 0 1 0 1 ~ n ~ 77~ Write witb BCL translation; Word Count OVerride 

1 ~ WC ~ 1711~ 1 1 0 1 ~ n ~ 71~ Write without t.ranslation;Word Count 0gerride 

WC - 0 1 Interrogate 

MOTE: 
-- Tbe "0" and "l tt are required wbe:re sbown, and blanks are irreleVant. 

-Printed in U.S.A. 
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DISK FILE RESULT DESCRIPTOR 

45 

: 41 
: 

40 

48 -+ 46 == 0 

45 -+ 41 == Unit Designate 

BCD 6 = DFCU 1 
or 14r& 

BCD 12 = DFCU 2 
or 30r& 

31 

40, ~ 31 = Remaining Word Count 

24 21 18 15 

23 20 

22 19 16 

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 

1 

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 I/O 
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/O channel 

15 * 1 == last address accessed + 1 for all Read/Write Operations or, 
initi~l 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/O Descriptor; zero for Alpha and 
one for Binary. 

The number of segments is specified in bits 21 ~ 16 of the I/O 
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 infonnation on disk ,for parity errors. 

INTERROGATE Check last operation. 

During a Write operation, the I/O is connected for the entire 
operation. "I/O Finished" is produced when the I/O is released 
by the D.F.C.U. and the Result Descriptor h~lS been stored. During a 
Read operation, Word Count Override can release the I/O before the 
D.F.C.U. has terminated its operation. 

For a Read Check operation, the I/O transfers the Disk File Address 
and the number of segments to the D.F. C. U. ~rhe I/O 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 pr()duced. 

The File Interrupt Pulse (F'INP/) of D.F.C.U • .l sets CCI15F of 
Central Control; D.F.C.U.' 2 sets CCI16F. The Disk File Subsystem 
will not usually be accessed once a Read Che(:k 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 deta~iled in Section 6 
of this manual. On-line, the customer in fo rDlll a t ion may be retained 
and read/write checking can be performed with a test ,routine! using 
the maintenance segments. The maintenance sE~gments are provided 
specifically to enable the field engineer to (::hec::k the read/write 
circui try without destroying any of the customer t s i.n:formation that 
may be on the disks. 

Prlntec:lln U.S.A. 
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1.4 GLOSSARY 

DISK FILE CONTROL INTERCONNECTION 

EMG-OFF 

FASL 

FBIL 

FCBL/ 

FCLP 

FCRL/ 

FDTL/ 

FERL/ 

FINP/ 

FRIL 
FR2L 
FR4L 
FR8L 
FRAL 
FRBL 
FRPL 

FSRL/ 

FWCL/ 

FWLL/ 

FWRL! 

FWlL 
FW2L 
FW4L 
FW8L 
FWAL 
FWBL 
FWPL 

PC-COO 

PWR-OFF 

Prlntedln U.S.A. 

Emergency Power Off 

File Address Select Level 

File Binary Information Level 

File Control Busy Level 

File Clock Pulse 

File Control Ready Level 

File Data Transfer Control Line 

File Error Received Level 

File Interrupt Pulse (B5000) 

File Read Information Lines 

File Storage Ready Level 

File Word CoinCidence Level 

File Write Lockout Level 

File Write Level 

File Write Information Lines 

Power Control Common 

Power Off 

July 1, 1964 

TO/FROM EXTERNAL 

From 

From 

From 

To 

To 

To 

From 

To 

To 

To 

To 

To 

To 

From 

From 

From 

From 



1.4-2 

PWR-ON 

SIDL2/ 

CSIL/ 
CS2L/ 

DACL 

DFSL/ 

DOlL/ 
D02L/ 
D04L/ 
D08L/ 
Dl6L/ 

EMG-PWR-OFF 

INXP 

0TRD/ 

PWR-CONT-COOI 

REM-DC-OFF 

REM-DC-ON 

SARLI 

SCLP 

SC0L/ 

SRILI 
SR2L/ 

·SR4L/ 
SR8L/ 
SRAL/ 
SRBL/ 

SURL/ 

SWLL 

SWRL/ 

TQ/FROM EXTERNAl ... .' " . :~ 

Power On 

System Identification Level 2 

Characters per Segment Levels 

Designate Achieved Level (from]gx~~;lllg~J 

Disk Face Select Line 

Disk Select Lines 

Emergency Power Off 

Index Pulse 

Open Trunk Driver (to ExchangE~) 

Power Control Common 

Power Off 

Power On 

Segment Address Read Level 

Storage Clock Pulse 

Segment Coincidence Level 

Storage Read Information Lines 

Storage Unit Ready Level 

Storage Viri te Lockout Level 

Storage Vfri te Level 

From 

From 

TO/FROM' E.U. 

From 

To 

To 

To 

From 

To 

To 

To 

From 

From 

To 

From 

From 

From 

To 
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TO/FR<JtI E.U ... -
SWIL Storage Write Information Lines To 
SW2L 
SW4L 
SW8L 
SWAL 
SWBL 

TOIL/ Track Select Units Lines To 
T02L/ 
T04L/ 
T08L/ 

TIOL/ Track Select Tens Lines To 
T20L/ 
T40L/ 

WDMP Word Mark Pulse From 

Z0lL/ Zone Select Lines To 
Zti2L/ 

Printed in U.S.A. 
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INDEX - SECTION II 

2 PRINCIPLES OF OPERATION 

2.1 Control Functions and Logic Flow • • • • • • • • • • • • • • • • July 1, 1964 
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2.3 Disk File Control Unit Operation • • • • • • • • • • • • • • • • Dec. 1, 1964 

Prlnted In U.S.A. 
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2 .1 CONTROL FUNCfIONS 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.e.U. The Clock Counter is a secondary control used with.the 
Sequence Counter. 

The five Sequence Counter flip-flops (SnnF's) are: SlOF and S20F for 
values of 00, 10, 20 and 30, and SOlF, S02F and S04F for values of 
0, 1, 2, 3, 4, 5, 6 and 7. The logic is expressed as SC sa nn or 
sometimes as SEC .. nne 

The four Clock Counter Flip-flops (CLnF's) are: CLIF, CL2F, CL4F and 
CL8F for values of 0~15. The logic is expressed as CLC ~ n or some­
times as CC =- n. 

The Sequence Counter, Clock Counter, A Register, 8 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 ac1:10n. The following is a 
list of the sequence counts and the associated action: 

At end of 

operation 

Printed in U.S.A. 

Idle Conditio:n (successful c:()D)pletion). 

Parity Error, Forbidden Comblnation, Alpha Character, 
excessive or insufficient ad\dress digits. (Latter 
three conditions called Inva.JLid Address.) 

02 =- Disk Write Lockout. 

03 • Storage Unit Not Ready. 

04 .. Parity correct in address characters. 

05 .. Parity Error or Invalid Addr«,ss. 

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. 8J1Ld command determine 
next Sequence Count (13 .. 8200 Read., 85000 - Read/Write; 
12 • B200 Write only). 

12 .. 8200 Wl~i te, Load first 3 chaJ:'~l,cters 4' 

13 .. B200 Read or B5000 Read/Write,,; Waii; for WDMP sync. 
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14 • Check for Segment Coincidence. 8200 Write - load 
fourth character. 

15 • Segment Coinicdence, SC~L 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 informatiQD 
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 longitudin~l parity character. Information 
transfer to and from the disk is handled ip two phases - Active and 
Inactive. Alternate words are referred to as active and inactive 
words. The E.U. sends a Word Mark Pulse (W~D in the D.F.C.U. and 
WDMP coming from E.U. to the D.F.e.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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:::> 
Q. 
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:::> 
o 
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Q. 
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a: 
o 
CI) 
CI) 
w 
u 
o 
a: 
Q. 

FOTL I 

FBIL 

.. FE RLI 

.. FWLLI 

... FSRLI 

... FCBLI 

FASL 

FW1LI 

FW2LI 

FW4LI 

FW I 

FWALI 

FWBLI 

FWPL/ 

.. FINPI 

• FWRLI 

FRIL 

FR2L 

FR4L 

FR8L 

FRAL 

FRBL 

FR PL 

.. FCL P 

FWCLI 

(WORD COIN.) 

• SIDL 2/ 

R2A" 

I OR 

I OR 

I DR 

I SW 

F R PF 

I DR 

PARITY 

GENERATOR 

FWCF 

QxO 

I SW 

5W 

RCKF 

QxO 

I SEC = 01 .. 

I SEC=02 .. 

I SEC = 03 .. 

I 
I 510F I 

311J : 520F 

56070·C1S5· N0051 

"N" 

R2Arzl -

-
WRITE INF0 LINES 6) 

SI0F/. NnnF 

S10F' BAn F 

I I 
R2AI1J 

I 

~ 
OR- 9 

t----

-

I I SW 

I 

PARITY 
ERROR IPES 

GENERATOR 

I 
RCKS : S20F 

r- R2AIIl 

I SIOS 
: B5000 

SIOS/ B200 
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DISK FILE CONTROL UNIT .-- - - - -

I 
CLOCK CONTROL 

! I j 
I ( SCLM 1 I SCLF 1 

I IDXM I 
I 1 1 I 

I r 1 10XF 

3 III 1 
I 

-~ 

I I DC PM 1 CCLP 

seLP 
~ 

INXP ---..-
SEQENCE COUNTER 

I CLOCK COUNTER 

I I DISK FILE 
TENS UNITS 

~ § 
I ELECTRON I C 

8 
UNIT 

.. CC LP W~MP 

co UNT RESET 
.. 

--
T J 

- -.- --- R2AIIl 96 

CCLP SCLM IOXM 

E.U. DESIGNATE 

"A" 

I 1 

I---
I---
~ 
f---

I I 

. 
~ 

I 

... 

I "6" 
READ 

.-:-- SW r- I---
14---
I--
J+--
~ 

1 

R3A 
5IDS t--- r--

~ 

L-....a. 

_ WRITE R3A --

96 C5 
CHARACTER 

MATR I X 

.~ 
240 CS R2AI1J 240 

CHARACTER 
MATR I X 

__ 480 CS R2A" 480 
CHARACTER 

MATRIX 

- 96 CS SEGMENT 

R 2ArZl 
_ 240 CS LEN GTH 

MAT R I X 

I----
DnnL 

DFSLI 

zrzlnL 

TnOL 

TOnL 

I----

CSI LI 

CS2LI 

I 

(DISK SELECT) 

(DISK FACE SELECT) 

(ZONE SELECT) 

(TRACK TENS SELECT) 

(TRACK UNITS SELECT) 

I------------l ..- 480 CS 

I SCrzlLI l...- ____ ------ ------- .... 
SWRLI 

READ INPUT (WRITE CaNT.) • 
X-COUPLED SWI1CHES 

SR1L r- _ 

...--I---

I ~ 
J4--

SR2L 

20 ...... 
I t--- READ INFIZl LINES (6) SR4L 

I 
...... 

J4--
~ 

H 1 SIDS 
f---

SR8L 

RIA ...... 
I L.. ...... f4---- SRAL 

, SC200 
SRBL 

1 ,H 1 SI.DS/ 
R2A 

I R1A I .. SARS SW SARLI 

I - .. 
"LP" SWIL .. ,.... ,........ 
~ 

~ 
SW2L 

I---
I-

~ R2A 
5W4L -

I- .....--
WRITE LP I---

~ 
SWI}L 

j--..--...... 
1---" SWAL 

..... L.-

SWBL 

R2A 1 
I 3 III I ~ 

SC30D 
sw FIGURE 

1 D.F.C.U. BL 
2.1-1 

OCK DIAGRAM 
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are transferred to or f'rom 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 f 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. 

ABEDI 

NO COINCIDENCE 

READ 

SET S04F IF 'LPnF' :;t: 1 AT 
END OF ACTIVE WORD L..;,N.;.,.;1'--L..-=--I 

'FROM DISK 

ACTIVE WORD 

IDLD 

IDLE CONDIT ION 

FA5S 

DISK FILE ADDRESS TRANSFER 

¢TRDl-..:.:..::· DACL 

OPEN TRUNK TO E U f. WAIT FOR DESIGNATE 
ACHIEVED. 

W'/JMD 

SYNC ON WORD MARK 

FWRS ·2IDSI 

CHECK FOR B200 WR ITE 

FCLD 

LOAD FI RST THREE CHARACTERS 

W'/JMO 

S'Y NC ON WORD MARK 

SEARCH FOR SEGMENT COl NCI DENCE 

LOAD FOU R'-H CHARACTE R 

SC0'O -LEAVE S04F ON IF PARITY ERROR FROM . 
-- FOUR B200 PRE-LOAD BUFFER CHARACTERS 

WRITE 

SET S04F IF PAR ITY 
ERROR IN CHARACTER 
FROM SYSTEM 

INACTIVE WORD 

0PCO 

OPERATION COMPLETE 

IDLE C:ONDITION 

FIGURE 2.1-2 
SEQUENCE COUNTS READ/WRITE OPERATI01~ 

Printed in U. S.A. 
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2.2 SYSTEM OPERATION 

B200 

CUF = 0 
MCF = 0 

CUF = 2 
MCF = 0 

CUF = 1 
MCF = 0 

Printed in U.S.A. 

NOTE 

CCP = FeLP 

CUF :; 0 OP 
MCF;: 0 

CAR RD 

CIF - ORF 1 
CUF - 2 

CUF 1: 2 N 
MCF z: 0 
CAR RD 

r 
SEGMENTS CIF - SCF o THRU 9 

CUF:II I 
MCF;: 0 

CAR RO 

CUF - I 

M 

If 

CIF + 0 -- MVF 
SET MC3F 

SET SC7 F Fe BL· Cl8F 

FIGURE 2.2-1 
CUF = O,2,1·MCF = 0 

1 

Set the op-code (K=34) into ORF's, set CUFfs =2 and start a 
memory cycle. 

Set the N Variant (number of segments) into SCF's, set 
CUFfs = 1 and start a memory cycle. 

Set the M Variant (operation) into MVF's and set MC3F. 
Set SC7F if Control is busy and CI8F (Inte~rogate). 
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CONTROL NOT 

INTER 

+R 

INFO OR 

UNIT NOT READ 

CUF = I 
MC'3F 
IDLE 

READY + BUSY 

ROGATE BUSY 

EAD CHECK + 
READ. BUSY 

ADDR. "ERROR 

Y + WR LOCK 

r 
SET SC7F CCNL • MVF- 8.4 I 

CUF - 15 FCRL • SC7F • FWLL • FERL· MV8F ICUF---....II J 
STPl • CLCE F FCRl + FCBl • MV8F I 

MV8F·SC7F 

CUF - 5 + FCRl • FCBl • 
(MV4F + MVF8. '4 • SC7F) 

CUF - 8 FERL. CUF - 5 • MV8F 

CUF -II 
( FSRL + FWLL). CUF -- 5 

• CUF - 8 • MV8F 

CL MC3F CUF - 5 + 8 + II + 15 

B~PL 

FIGURE 2.2-2 
CUF = 1·MC3F 

CUF = 1 
MC3F 

Depending on the"M Variant, the following actions occur: 

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~ll 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~. 

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~ll. 

If D.F.C.U. is Not Ready, bring up STPL (Stop 
Level) and re~et 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 = 5,4,3 
KCF = 0 

CUP = 3 
MCF = 1 

ADD 

CUF • 5,4,3 A3 A2 Ai 
MCF = 0 
CAR RD 

CIF +0 -- MUF CUF = 5 

CIF + 0 -- MTF CUF = 4 

CIF +0 -- MHF CUF = 3 

CUF -- 14 MV8F 

RESS SELECT SET FASl MV8F 

FBIl FASl . MV4F 1 
SET NVF = 6 

MCF--32I 
FASl 

FIGURE 2.2-3 
CUF = 5,4,3.MCF=O 

Set AAA into MAR. 

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

For Read, Write or Read Check, AAA 1s the address 
of the Disk File Address word. Set DIIF to 
produce FABL. If Re,ad or Write, produce FBIL. 
Note that for Read Check, FBIL is false for the 
first clock to D.F.C.U. Set NVF~ to count the 
seven Disk File Address digits and MCF = 3 • 2 ·1 
for a MAR read. 

CUF = 3 Ai. MCIF 
MAR RD 

• 
CIF -- ODnL 

ODnl - FWnl 
NVF(-Il 
MAR(+U 

SCF - elF 
MCF - 321 

FBIl 

FIGURE 2.2-4 
CUF = 3.MCIF 

NVF = 0 I 

Transfer Disk File Address digits to tbe D.F.C.V. ' 
When.the seventh digit has'been sent, the number 
of segments digit is shifted from SCF's to the elF's:. 
Set MCF-+3 • 2 • I 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 
1IC3F 

CUP = 8,7,6 
MCF = 0 

CUF =3 
MC3F 
IDLE 

WRITE STATUS 

A DDRESS ERROR 

-1 
NVF = 15 

FBlL 
CIF - ODnL 

ODnL - FWnL 
CLEAR FASL 

NVF(+U "'FASL I 
SET FWRL FERL • NVIF. MVF = 01 

CUF -- 15 FERL. NVIF 

CUF -8 F"E'ifl • N V I F 
MCF --- 0 

FIGURE .2.2-5 
CUF = 3.MC3F 

Transfer the Number of Segments digit to the D.F.e.V., 
set DI2F (FWRL) if a Write operation and reset DI1F 
(FASL). IfD.F.C.U. sensed an error during the Address 
transfer (FERL), set CUF = 15. 

If address transfer was correct, set CUF~ • 

. CUF:: 8,7,6 8 3 8 2 8, 
MCF= 0 NVF = 2 
CAR RD 

CIF + 0- MUF CUF = 8 

CIF+O - MTF . CUF = 7 

CIF-+ 0 --- MHF CUF: 6 

SET MC3F NV2F 

CUF = 14 NV2F 

BAPl MV4F 

FIGURE 2.2-6 
CUF = 8,7,6.MCF=O 

Read BBB into MAR. 

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

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

CUF = 6 
MC3F 
IDLE 

UNIT 1iEA1W 
RITE W 

E 
LOCKOUT 

NO OPERATION 
READ CHECK 

CUF - 11 FSRl I 
FSRL • FWll • FWRl 

CUF - 15 + FSRl • N'V'2f 
+ FCBl • MV4F 

MCF - 321 FCBl • MVF = 0 I 
MCF -321 FCBl • MV2F I 

FIGURE 2.2-7 
CUF = 6·MC3F 

The following can occur: 

1. The Storage Unit addrE,ssed is Not Ready (FSRL/); 
set CUF-+ll. 

2. Write operation but di.sk is locked out (FWLL); 
set CUF-+lS. 

3. End of operation (FSRl, • NV2F'/); set CUF-+15. 
4. Read Check operation a.n.d D. F • C • U • has become 

Busy (FCBL); set CUF-+1.5. _ _ 
5. Write operation; set MCF-+3 • 2 ·_1. 
6. Read op4~ration; set MCF~~3 • 2 • 1. 

NOTE 

Processor CCP's produce F'DTL's 
to the D.F.C.U. While ~~SL is 
true, FDTL' s produce CCLl'?' t s in 
the D.F.C.U. Subsequently, the 
D.F.C.U. is clocked by co.nverted 
pulses from the E.U. 



CUP = 6 
MC2F 

FCl P 

CUF.6 
MC2F NVF = 2 

MAR WRITE -
, 

CL RUNF - - --- FCBl 
SET NVIF RUNF 
Cl NV2F NV1F 

FIRES CCP MAR (+1) NV2F r----
FRnl - AIF RUNF 

AIF -- IPOl 
NV1F 

{POL - CIF 
-~---

SE T RUNF FCBl - AP 

CL NVIF ffiL. 
MCF ...... 3 21- FCBl- iW 

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 cl~ared and CCP's are produced by FCLP's from 
the D.F.C.U. 

CCP = FCLP • OR = 34 • RUNF/ 

The first FCLP from Control sets NVlF and clocks the 
character on the Read lines (FRnL) into the AIFts. 
The next FCLP transfers the character (BCL in the 
AIFts) 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. FCLPts produce CCP's 
·until the D.F.C.U. becomes Not Busy. See Figure 2.2-9. 
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RUNF r s 
5 

FCBL s---, 
~·~S------------------------

FCLP 

NV1F 

AIF 

NV2F 

CIF 

MAR+1 

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

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

FIGURE 2.2-9 
INPUT CHARACTER TIMING 

When the specified segments have been read, D. F.C. U 0. becomes Not Busy. 
The first clock pulse from the Master Oscillator (AP) after PeBL/ sets 
RUNF to allow the Processor to resume operation on its own. The first 
clock pulse after RUNF clears NVIF and the following clock pulse sets 
MCF~3 • 2 .·1. See Figure 2.2-10. Refer to CUF = 6 • MC3F item 3. 

FCBL 

AP 

RUNF 

CCP 

NV1F s ... 
Mer '5 '_ - __ r-_-_-_-------

J3' :;iH l.2.:!:I.J 3' 2,. , 

STORE lAST CHARACTER 

FIGURE 2.2-10 
RESUME PROCESSOR CLOCK AFTER READ 

Printed in U.S.A. 
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CUF = 6 
MCIF 

Fe 

CUF = 6 NVF = 2 
MCIF 

MAR RD 

, 
Cl RUNF 

Cl NV2F -----
MAR(+1) NV2F I 

I 
lP fIRES CCP 

CIF -- ODnl 
ODnl -- FWnl -----

SET RUNF FCBl • AP J 
MCF - 3 ~ 1 FCBl 

FIGURE 2.2-11 
CUF = 6.MCIF 

I 

Disk File Write operation. MC1F is a MAR Read condi­
tion so information is read from memory into the elF's 
and the File Write Lines are driven by the levels from 
the Output Encoder., 

The clock pulse that occurs at CUF= 6 • MC1F 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 n.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 • I. See 
Figure 2.2-12. Refer to CUF = 3 • MC3F item 3. 

feBl 

AP 

RUNf 
s 

ecp 

Mef 

FIGURE 2.2-12 
RESUME PROCESSOR CLOCK AFTER WRITE 
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2 

CUF • 11,10,9 C, Cz CI 
MC,.·O 
CAR AD 

• 
CIF +0 - MUF CUFali 

CIF +0 -MTF CUF·'O 

CIF+O ..... MHF CUF-,. 
CUF -14 

FIGURE 2.2-13 
CUF = 11,lO,9-MCF=O 

CUF = 11,10,9 Addressed Storage Unit was Not Ready. Read CCC into 
MCF = 0 MAR Register, set CUF~14 and take CCC branch. 

D.I ...... 1ft D. a.A .. 



r 
CUF : 0 1 MCF. 0 

CAR 110 I 

~ 
CUI" • 2 I MCF. 0 
CAR 110 I 

SEGMENTS 

I 
CUF' I l MCF' 0 
CAR 110 I 

C01\\TIIOL I'I"T READY + BUSY 

ADDRESS SELECT 

0 

OP 

CIF - ORF 
CUI" - :'t 

N 

CIF - SCI" o HIli\! 9 

CUF -- I 

loll 

..£!!...+ 0.-- !.lUI" CUI" ;;~~ 
CIF + 0 --- IHF (\if ~ 'I 

CIF + 0 -- IItHF CUF::5 

r-~C~UF~--~~1~4 __ +-~M~V8~F __ ~--.-------.~ 
SET FASL MveF 

FBIL FA!L . MV'IF 1 
SET NVF-6 

MCF- 32! 
FASL 

FBIL = FILE Bltliun INFORMATION LEVEL 

FASL = ADDRESS SELECT lEVEL 

FWRL • WRITE STATUS LEI/EL 

FWnl • WRITE INFO L.EVEl.S 

FCRL = CONTROt.. REIIDY LEvEL 

FSRt.. = STORAGE RE AOY LEVE:L 

FCBl "CONTROL BUSY leVEL 

FWlL = WRITE LOCK OUT LEVEL 

FRnL = READ INFO LEVELS 

FERt.. = FIi.E ERROR LEVEL 

F .... RL , [lIZF 

FASL = 0111' 

..!L= 8 • I"'TE.~ROGATE 

'I: READ CHEe\( 

~ 
~ 

NVF' 6 

I 
CUI'" 3 I MCIF 

MAil RD I 

l CUF =3 1 MC3F 

I IDLE 

WRITE STATUS 

ADDRESS ERROR 

I 
CUI'" 6 I 
"'ClF r 
IDLE 

UNIT IiliDY 

WRITE LOCKOUT 

END OPERATION 
READ CHECK 

I CUI' - 6 1 
MC2F 

MAR WRITE r 
------

FClP FIRES CCP 

-----

m FI ElO ENG IN EERI NG TECH N ICAl MAN UAl ____ --1~B;..;4;.;.,7.;..O:.,;;. 5;.;:l=--.1IL...::2~ • .:.2-::.;1:.::1::........a 
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Ai. 
2 

CIF _ ODftL CUI'" 11,'0,9 1C3 C 2 C I 
Mel'" 0 OOnL _ FWnL 

NVFHI 
MAII(+II 

SCI" -- ell" NVF:O -I 
Mel" -- 3zT 

FBIL 

NVF • 115 

FBIL 
elF -- OOnL 

ODnL -- FWnL 
CLEAR FAS!. 

NVF(+1l 'm"'L 1 
SET FWRL FERL • IIlVIF. MVF • 01 

CUI" __ 15 FERl • NVIF 

cur -a ffiiL • NVIF 1 IliIcr-- 0 

""F = 2 

CIF + 0 -- MUF CUF = II 
CII'"+O __ IIITF CUI". "I 

CIF + 0 __ MHF CUF = Ii 

SET Me3F NV2f 

~~C~UF~'=1~4~Jt~N~II~iF!==t---------------------------~ 
BAPL M"'1F 

NVf • 0 ----G) 

~~C~UF~~~I~I==~!F~S~R~l==t:======~------------<2 
FSRl· F~ fWRl l 

CUF -- 15 

MCF __ 32! 

MeF ....... 321 

+ FSRl • NV2f Ii------~~ 
+ FCSL • "'"'IF 

FCBl • 111111" = 0 

FeBL • MV2Fj 

CAR RD I 
CIF + 0 -- MUF 

CIF +0 --MTf 

~+O-MHF 
UF __ 14 

0 

I CUF' 14 I 
MCF - 0 

NO MEM cvl 

,,- CLE.t.R 
MAR _CAR 

aAPL 

6 
L .. 

l CUf£
,5 1 

Mel" .0 
NO MEM CY I 

CLEAR 

1 CTF +1 
lAP!. 

-- ~ 
NVF : 2 

NVF • 2 l CUF • 6 1 
MelF r-------~~--=-------------, 

MAR flO I 

CL RUNF 

SET NIIIF 

Cl.. NV2F 

IIIAR!+11 

FRilL -- Aif 

Ail" - IPDL 
fPDL __ CIF 

SE T RUNF 

Cl NVIF 

MCF_ 3 21 

FCBL 

RUtiF 
tlIIIF 

NV2F ~ 

R1iNF 

tlIIIF 

FeBl. AP 

FCBL 

fC~i· rnr 

CL RUNF 

_______ +_C....;L_N..;.II"-2F __ ---<I--==_ 
MARHII NII2F ~ 

FCLP FIRES CCP 
CIF -- ODnL 

ODnL __ FWnL 

- - - - -- -+------+==....---. SET RUNF FCBl • AP J 
MCF-521 FCBL 1 

~ ________ ~ ________________________________ ~ __ ~5 

CUF-II 

CUF-'O 

CUF-li 

FIGURE 2.2-14 
B200 LOGIC FLOW 

I 
I 
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Model II I/O Control Standard Logic is identical to Model I I/O wi,th 
one exception; if LPPF is on at SC = 14, then bit 23 is set in the 
Result Descriptor. 

NO CONFLICT { 

UNIT READY 

I SC·5 l 
J 

CC + 1 ~ 

O'IF-I AUNS. [cc al] 

fcc - 5] • (1210· 04'i"r 
OIIF---1 

+ I310 • 041F) 

CCIF-I fcC -4] 

CC2F-1 [e e -4]. 016F. OI8F •. UBZS 

BTOM-I [CC.?]. (PAflO + TAflO) 

CCIF-O [C e .7] 

016F.c- 0 [ee:6] .'"BroS. (PAflO+TMD) 

CC2F-O [e C - 6] • (15T'i1 + U!fi) 

'FIGURE 2.2-15 
SC =3 STANDARD LOGIC 

In a Disk File operation, the I/O proceeds through StandardLogic:un~' 
.til se = 3.' AtSC = 3, the I/O checks for D.F.C.U. Ready. If the 
D.F.C.U. is Ready but is Busy, the I/O idles until the D.F.C.U. is 
Not Busy (FCBL/from the D.F.e.U. and UBZS/ in the I/O). 

Prlllte4 JaU.S.A. 



2.2-14' 

I SC, = 3 
I OPEN TRUNK TO 
I BULK FILE CONTROL 

REMEMBER READ CHECK ER ROR- LPPF A- I [CC = 3] • 12S0 

sc = 3 

14 -
SET UP ERRORE 

0::-

~{ PREPARE. TO GO T 
MEMORY FOR TH 
ADDRESS WORD 

E REMEMBER TH 
"OPERATION TO 

BE PERFORME D 

--
~ 

'--
NO OPERATIO N ----

SC~ 14 [CC = 5J ('5i"6r + D'iiF) 

W[4S .. ,]-0 [CC = 5J • MAPS [Di6F + OISF + 'l5'R1"§) 

IB[P ~ 1]-0 [CC = 5J 

se --=- 9 

024F -0 

025F -0 
PR00 

026F 4-0 

EXNF - I 

ee -0 ORis 

D20F- I D24F 

D21F - I 025F 

DI7F"'-1 D27F 

D27F --=- 0 D30F 

D27F..r- I D30F 

D30F-1 [we =0] • D25F 

. FIGURE 2.2-16 
se = 3 DISK FILE LOGIC 

If theD.F.e.U.is Not Ready or is Busy with another I/O, 
set SC = 14 to produce and store Resu.lt Descriptor. If the 
D.F.e.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 se = 2. 
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r SC = 

OW{ 
AR 

MEMORY ADDRESS OVERFL 
OR NORMAL, WRITE CLE 

9 I 
I 

SC + I 

W[48~ I] - 0 

WC-I 

MEMORY CYCL~ 

AQJFF (~ + WC ~O + o24F) 

(A0FF + o24F • MANF ). MAP S 

[WC/O]. o25F • MANF 

10E--WR ITE OPERATION WC OVERR 

MAINTENANCE' , CYC LE-

017F 4- I [WC = 0] • o24F • o25F. MANF 

W[45:$Q ..:...0[45=-1] oWSO 

SC = 9 

FLAG MEMORY CYClE ERR OR--

MEMORY ADDRESSING ERR OR--

READ CLE AR--

NORMAL AND OVERR 
COUNT LO 

10E; __ 
GIC 

MANF- I A0FF .(WC,tO + o25F) 

o22F- I A0FF (WC* 0+ 0 25F)+ MANF.MAED;....C • MAPS 

MANF -0 MAED- C. MAPS + MA0F 

SC + I MANF • MAED -C • MAPS 

MA0F~ I MANF.( MWRD.MTOD- M + MT2D-M + M'i'PS) 

W[48=-1]-MIR MISD 

W[48 ... 1]-0 MAf)F • D24F • MAPS 

MA0F..c.- 0 MWRD 

SC +1 MANF • MA0F + 017F. EXNF 

FIGURE 2.2-17 
se = 9 ACCESS CORE MEMORY 

With SC = 9 for the flrst, time, D25F would be off because it 
was reset at se = 3. D25F being off inhibits we - 1 so the' 
Disk File Address word will not be included in the Word 
Count. 

If.we = 0 • D24F/ • D25F, set D17F to indicate that the Word 
Count has been satisfied, the I/O 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 se + 1 to se =.10. 



I 'SC = 10 } 

MEMORY MAINTENANCE CVCLE 

FLAG MEMORY PARITY 

@--
ERROR-.. 

MEMORY ADDRESS OVER FLOW-

, SHIFT OUT 'FIRST CHAR ACTER __ 

SC~O 

DJ9F-1 

MA0F-O 

A0FF~1 

0[15~1] + I 
08[8 =01] -E-W[CC] 

CC + I 

MCYS , 

MANF-MA0F -MPED-M 

MANF 

0[15 ==I> I] = MAX - 041F - PT0S 

0[15 ==1>,1] # MAX - D4IF-PT0S 

TWCO-CC=O 

024F - 041F - 026F - PT0S 

CONTINUE OPERATION 

END OF OP. OR UNIT NOT READV 

FLAG UNIT NOT 
~ 

SC ""-8 [1210 -EXNF - ('i5"24r + WC # 0 of- D25F)] ORQI~ 

TRANS. ADDRESS WORD TO B.F.C. 

READ OPERATION 

USE WORD COUNTER 

RELEASE FOR FLAGGING OF E 

CONTINUE THE MEMORV MAINT. 

READY-

0-
• .. 

RRORSf 

L 
CVCLE--

SC""- 14 CI210- 0.24F- 025F-[WC=0] of-'i5i8"'FlDR00 

018F~ 0 I21S - OR0D 

W[48 =:>I).c-o OlaF - MAPS - OR00 

SC -4 EXNF -1210 

024F-1 020F - EXNF - MSIOO 

025F ""'-I • 021 F - EXNF 

020F-0 
EXNF - MSIOO 

021F -0 

IMCF'-;" I REMF - RECF - A0FF - MCVS 

019 ~I 0240 - 1230 - BF0S 

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

SC = 10 At this sequence count: 

1. Set D19F if a memory parity error occurred atSC = 9. 

2. Increase the memory address in D [15~11to point at the 
next word of information. 

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

4. 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. 

5. Set SC = 8 if the operation is notcomplete. 

6. 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 operation'due to Word Count Override. 
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I SC = 4 I TRANSFER ADDRESS WORD AND 
I NUMBER OF SEGMENTS TO B.F.C. 

NORMAL AND ERROR CLE 

ERROR,NO Ope OR READ CHECK EXIT 

AR-

®-:= 
W [4B ~ I] ""'-0 LCHF + DERS 

SC J....- 14 DERS + (D30F. DI7F. LCHF) 

NO 
.~ 

TRANSFER ADDRESS WORD A 
NUMBER OF SEGMENTS TO B. F.e 

STRF-I 

I-'QJLF - I 

~3TRF - 0 

HQJLF ""'- 0 

EXNF - 0 

D2-rF - I 

0B [B => I] ~W [Cc] 

CC + I 
o B LB => I] ""'-0 

0B [B ~IJ -LP[B~I] 

L P [B=>I]-O 

H0LF 

STRF. D41F 

STRF • HQJLF 

EXNF .• STRF • H0LF 

TWUD.(CC = n) 
---
EXNF • STR F. H0LF • CC ~O 

STHF. H0LF. CC = 7 

!.:C=O].STRF. (WC.f0+025F) 

THE ADDRESS WORD AND NUMB 
OF SEGMENTS HAS BEEN SENT TO B. ER[ F.C 

LCHF.L- 1 [CC=O]. STRF.H0lF 

DI7F - 0 

SC = 4 

ON---CONTINUE OPERATI 

TRANSFER "PAR ITY ERRO 

STORAGE UNIT NOT REA 

STORAGE UNIT LOCKED 0 

R"---

OY---

UT---

READ EXIT 

WRITE EXIT 

@-
0-

D27F - 0 

o 17F - 0 

Ol7F -- 1 

OISF - I 

021F - I 

020F -- 1 

LCHF -0 

SC-B 

SC-S 

FIGURE 2.2-19 

017F. LCHF 

;!,!!S [SC2F + SC4F + SCBFl 

LCHF 

1220 

I2BO 

Ic!6 S 

I :~5 0 • 024F _. 
lGHF· 0 17F. STRF. H0LF 

n 24F 
-

[124F 

BC = 4 TRANSFER DISK FILE ADDRESS 

Transfer the Disk File Address and the number of segments to 
the D.F.C.U. 

The I/O sends clock pulses to the D .• F.C.U. called FDTL's 
(File Data' Transfer Control) and the timinlg is shown in 
Figure 2 • 2-20. 

Printeclln U.S.A. 



\2.2-18 

"r /J(j 
CLOCK 

SC 

5TRF 

H0LF 

FDTL 

EXNF 

CC+1 

CC 

LJ LJ L 
CC = 1 CC = 2 CC = 3 

~---r------~~------~ 

0B CH-O CH-1 CH-1 

FIGURE 2.2-20 
TIMING OF FDTL 

CH-2 CH-3 

The first }1)TL 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 (eli #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 I/O, is set into the ~BnFts and transferred to 
the D.F.C.U. The D.F.C.U. uses the FDTLts to generate internal clock 
pulses until the D.F.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 I/O sets D17F 
and the next STRF • H~LF sets SC = 8 for a READ operation or SC = 9 
to access the first information word for a WRITE oper~tion (after 
se = 9, then set se = 10 and return to SC = 8). 

See Figure 2.2-21 for timing of Disk File Addr~ss and segment number 
transfer and the action of the I/O when the D.F.C.U. becomes Busy. 
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r/{ZS 
CLOCK 

SC SC= e (READ) 
1-___ .J-.:.-~:il.I;,,;,~~~r.t:...l-----~S~-----------...JASC=9(WR'TE) 

STRF s-, rl,,"",--·. ---' 
Hf}LF LJ LJ 
FOTL LJ LJ 
CC+1 

CC 7 CC = 0 

IZSB CH.-7 

LCHF 

.. 1220 (FC8L) I~------------~ 
017f 

FIGURE 2.2-21 
END OF DISK: FILE ADDRESS ~mANSFER 

It .... tad. IaU. 8.A. 



2.2-20 

·SC = 8 
D24F 

I SC : 8 I WRITE r 

NORMAL WRIT 
110 TIMING CYCL 

PER CHARACTE :[ 
SHIFT OUT NEXT CHARACT,E R-

LAST CHARACT ER-

PREPARE FOR T 
WRITING OF PARI 

HE{ 
TV 

A COMPLETE WO 
HAS BE EN WRITT 

RO{ 
EN 

NK"---INSERT CHARACTER"BLA 

TRANSFER "PARITY ERRO 

OPERATION FINISH 

R" __ 

ED 

e-
UT-STORAGE UNIT LOCKED 0 

STORAGE UNIT NOT' REA oY--

STRF .:..,- (UNCL) 1230 • 1240 • o24F • H0LF. oR0o 

H0LF .:..,- I STRF. o41F 

STRF4C...- 0 H0LF 

H0LF 4C...- 0 1245 • oRlJo 

08 [B .... I]~W[CCJ TWUo ·(CC: n) 

CC + I STRF • H0LF. LCHF. LPWF .0RfJo 

LCHF 4C...- I S TRF .H0LF. CC = 7 • oRflJo 

08 [8 =:- IJ ~O 
STRF·LCHF. D24F. oRfJo 

LPWF ~, 

LCHF ~ 0 5TRF • H0LF. 0~0o 

. LPWF---O 
StRF • H0LF· i52'4F .LCHF. LPWF. oR0o 

SC + I 

08AF~ 1 (022F + 017F)·027F 

019F4C...- I (1280 +1225 .[CCI:I]) o24F 

EX NF"""- I 123S • I22S 
.'. 

SC -- 14 
EXNF 

W [48 .. I] """- 0 

o 20F "'- I 1250· o24F • oR0o 

o21F- 1 126S. oR0O 

FIGURE 2.2-22 
SC = 8 WRITE OPERATION 

'. 

Transfer characters serially from the I/O to the D.F.C.U. 
TheD.F.C.U. sends a File Clock Pulse (I24D in I/O, FCLP in 
the D.F.C.U.; 1.6~sec in duration) to the I/O when it is 
ready to receive a character. 

Coming after SC = 10, CC would equal 1 and 9JB 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 I/O to the D.F.C.U. The time between FCLP's will vary 
from about 3~sec up to about 6~sec depending on the Disk File 
Address being accessed. .' 

The I/O remains at SC = 8 until the Longitudinal Paritr Char­
acter for the word is written. The D.F.C.U. generates this 
character. Figure 2.2-24 shows the timing until the I/O goes 
to SC = 9 for the next word of information. After the next 
word is inW Register, the I/O returns to SC = 8. 
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1/0 
CL0CK 

SC e 

1240 FCLP) 

STRF 

H0LF 

CC+1 

CC CC=1 

06 CH-O 

CC= 2 CC= 3 

CH-1 CH-2 ----" CH-3 

FIGURE 2.2-23 
CHARACTER TRANSFER DURING WRITE 

I/0 
CLOCK 

SC ~ __ --________ --~S~C~=~8---- ______ ~ 

1----.... -L-j-

1 r 
-L-f-

FCLP 

STRF 

H0LF 

CC+1 

CC CC= 7 CC= 0 

06 CH- 6 CH-7 CLEARED 

LCHF 

LPWF 

FIGURE 2.2-24 
END OF WORD TRANSFER DURING WRITE 
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I SC • 

, NOAMAl AE 
1/0 TIMING cve 

PEA CHARACT 
AO [ I.E 
EA 

a I 
I 

AEAO 

STAF - t 1.23b • 1240 • 024F • iiJ"Cr • OReO 

HelF -. I S T R F. 'Ir411' 
STAF- 0 HfJLF 

H0LF - 0 OR~O • I2'4§' 
.. --

"lAD IN NIXT CHAAACT 

GENEAATE PAA' 

T"AN8. CHAA. TO'''W'' A 

EA--

TY-

EO.-

IBnF ...... , (UNCL) 

lPnF - AlPnF 

w[Cc] - Ia [a .. ,] 

1230. 024F .'(FAP-n) .iii'['1.0A00 
", 

STRF. 'H0'C1. lanF. ORI)O 

STRF • HClJLF. iJi'WF •. LCHF .MAPS .(CC: n). 0240. OAI)O 

L.AST CHAAACT 

A COMPLETE WO 
HA'3 BEEN AE 

EA-

RO[ 
AD 

TY __ 
CHECf( lONG. PAA' 

TRANSFER PAAITV ERA 

OPEAATION FINISH 

OR-
EO __ 

®-

la[a .. ,]",,:-0 STRF • HelF. 041' • GPii§ 

CC + I ~ 

STRF. H0lF • lCHF. LPWF. OR00 

lCHF- , STRF. H0lF. CC • 7 .. ORe 0 

LCHF - 0 

LP[a .... ']-0 
STRF. Hf)lF. lCHF • ORClJO 

se + I STRF. HClJL F • LCHF • 024F • ORGfO 

020F - 1 STRF. H9'LF. ltHf'. LPE5. 024F 

020F --- I S TRF. HClJLF • PELS. 024F + 1225 {ee~o]. 024F 

EXNF - 1 123S .1225 

5e II '4 

W (48 -.1] --- 0 
EXNF 

. ITORAGE .,uNIT NOT AEA OY--- 021F-1 T26S • OReo 

so • 8 
D24F 

FIGfURE 2.2-25 
se = 8 READ OPERATION 

The characters being transfOl'rod ser:i.ally from the D.F.C.U. 
are set into the W Register. When a full word has been 
collected,Se + 1 to SC = 9 to store the word and return to 
se c: 8 if the \'lord Count has not been satisfied. 

, The D.F.e.U. send a File Clock Pulse (FCLP) to the I/O when 
a character is. ready to be transferred to the I/O. See 
Figure 2.2-25 for timing. 
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r/flJ JL 

CLOCK U U )J U U U U U U U II U U U 
SC lis 's 

1230 lFWCL) ~r-, 

FCLP ~S I ·1 I 1 I 

STRF 
<5 

I n IL 
H0'LF ~S LJ LJ 
FRnP 5S I I 1 I I 

IBhFL-1 (UNCLOCKED) 
~5 I CLEARED -'\n n 

W[CC]..G-IB ~5 LJ LJ 
CC+l 

~S LJ LJ 
CC 

~S J.. CC= 1 A cc= 2 

FIGuRE 2.2-26 
INPUT CHARACTER TIMING TO I/O DURING READ 

The level FV1CL (File Viord Coincidence) is S4;~l1t to the I/O to indicate 
when an Active word begins and remains true during the Active word. 
The File Read Levels (FRnL t s) are present fOJt" the duration of the File 
Clock Pulse (FCLP). The IBnF's are set sinl~le-endedly; if the FRnL's 
return to a false level, the IBnF t s remain i.1tl their set state until 
the Character is transferred to the W Registcer. 

:D?4ntAd in U.S.A. 



2.2-24 

I/ClJ 
CLOCK 

sc SC = 8 

I230 (FWCL) 
~~~----------------~ 

CC CC = 6 c.c.= 7 CC = 0 

LCHF 

FIGURE:· 2.2-27 

SC= 9 

END OF WORD TRANSFER DURING READ 

When the I/O has collected a word of informa1::Lon, count SC+ 1 to 
SC = 9 to store the word in memory. 

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

If Word Count Override is not used, then the E~nd 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/O clock sets SC = 14 to produce 
a Result Descriptor. 
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CClf-O 

DII'-O 

CUf-O 

n1?' 
AUNS - [ec 8 I] 

(CC. a1. CIllO. "R1T 
+ l5ID • 041f) 

[CC.4] 

[CC a4]-01l'.01lf'.UBZS 

[cc-T]. CPAIO + TAID) 

[CC-,) 

(cc-'1.1ftI. CPAGID+TalDI 

[CC. '1. clR1l + 'iJIl11 

lie .1) • CP"IO + lee .5J' THROUGH [ac 8 II] INCLUIiVE 

lEE INDIVIDUAL PERIPHERAL UNIT '1.0WCHA"'. 
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STR08E' DRIVER ' 
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SWITCH)' 
UIZS - "NIT lUI" 
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FIGURE 2.2-28 
I/O ,LOGl,C FLOW (1 of 4) 



~ FIELD ENGINEERING TECHNICAL MANUAL -----+-B-4-7-~-~-~;-1..L~-2-19;;;;.;.·::..~..;;;;:2..:.7--11 

l sc = 3 
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FIGURE 2.2-28 
I/O LOGIC FLOW (2 of 4) 

HIlILF 
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FIGURE 2e2-28 
I/O LOGIC FLOW (3 of 4) 

-
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FIGURE 2.2-28 
I/O LOGIC FLOW (4 of 4) 
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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 I/O Channel. A 
D.F.e.U. can only be connected to one system. The level SIDL2/ i'ndi­
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 through 
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. 

-FtGURE 2.3-1 
D.Fee.U. IN SUBSYSTEM INFORMATION FLOW 

Printed m u. S.A .. 



2.3-2 

Words are interlaced on the disk and in a Read or Write operation are 
treated as Active and Inactive. In 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 
+ 01 
+ 02 
+ 03 

I sc =00 + 
01'" 02+03 

ITIATE CLEAR DFCU AND IN 
CYCLE BY PROCESSOR { 
85000 READ CHECK 

MAINTENANCE CYCLE INITIATE 

1 
I (IDLE STATE) 

SC~04 
FASS 

CLC-O 

(RCKS/RCKS) ~I FOTL·FBIS 

SC~06 
MASP· (SC=O+I). l0CS 
+ DCPp· SC= 0- RECl 

FIGURE 2.3-2 
SC == 00 + 01 + 02 + 03 

Idle state at the beginning and end of every operation: 

00 == Cleared, or previous operation eompleted successfully. 

01 = Pari·ty Error in Address or Infonnation. 

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 thQ Seqlqence Counter to 
set SC == 4 to receive the Disk File Address. ]~ASL/ tfEis\Vltched to 
produce FASS within the D.F.e'.U. Clock pulses are ger.te~ated by the 
system (FDTL) until SC = 10. If the level FBISI is true at the first 
FDTL, the Read Check Cross-coupled Switch is slet to cause the D.F.C.U. 
to perform a Read Check operntion. ' 

Refer to Figure'2.3-3 during the following explanations. 

SC == 04 
+ 05 

Receive the Address digits from the system. 

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 thc~ 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 ~alse. 
If FASS is false before CLC == 8 or if FASS is true with. the next clock 
pulse after CLC == 8, set SOIF to flag an invali.d address (too few or 
too many address digits). 
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8200/UO 

FASL 

* '8 CS 

PARITY CHECK 

"N· 

**"80 OR 2."0 CS 

c.u. 

(=) 

FIGURE 2.3-3 
ADDRESS FLOW IN THE D.F.C.U. 

I SC:=04 + 05 

SHIFT ADDRESS WO 

INTO ADDRESS REGiS 
RD 
TER { 
TAINS ADDRESS WORD CON 

A PARITY ERROR 0 R F. C. 

INCORRECT NO. OF AD 

8200 CHANGE"O" SEGM 

DRESS DIGITS 

ENTS TO"IO" 

ADDRESS OK 

ADDRESS WORD INVALI ~ D 01 

Printed In U. S.A. 

l 
I 

ClC + I 

NnnF ~ FWnl-

AnNF~ A(n-'HNF 

A InF ~ NnnF 

SOIF ""- I 

SOIF-; 

Nr-IO 

CLC-O 

S02F -I 

S04F-0 

FIGURE 2.3-4 
Be • 04 + 05 

(CONTROL RECEIVES 
ADDRESS FROM D.P.) 

CLC~9 

FASSeC[8'F 

IPES.CC 1I0+[(Nr =FC}. {SIDS + 
CLC~8).CC_O.CC~2eCC_9] 

CL8F·FASS+CL8F·FASS 

CLC= 8.Nr=O·SIDS 

CLC=9 

SOIF 

SOIF 



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. SOIF 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 se ~ 06e If an error had 
occurred, then set Be ::: 01. 

See Figure 2.3-5 for timing. 

FDTL lJI.IlfI.I 
FASL ~----------------------~ 

SC ~~SC~=O~4~ ___________________________ -JASC=06 

CLC o 

SEG 
~~NO~. _________ __ 

E.U~~-"....,;A~1 _____ _ 

FIGURE 2.3-5 
ADDRESS TRANSFER TIMING 

B200 

The Processor is at CUF ::: 301 MCIF 
to transfer the Disk File Address. 
The characters are transferred out 
of the CIF's with no encoding into 
BeL. When NVF's :::: 0, indicating 
that the address has been trans­
ferred, MCF ~ 3- • 2 • T 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/Write. Set CUF = 6 • MC3F 
and wait until the D.F.C.U. be­
comes Busy (FCBL) , indicating 
that the specified addres§, is_ 
being sought. Set MCF ~ 3_ • 2 • 1 
fora Write operation, or MCF -+ -g • 
2 • i for a-Read operation. 
Clear RUNF and fire the clock B.O. 
with FCLP's from the D.F.C.U. 

B5000 

When the a.ddress word was ac­
cessed, the I/O went to se = 4 to 
transfer the addr(~ss digi ts. The 
Character Counter pOints to the 
digit that must be transferred. 
When ee II: 0, LCHF -+- 1 to disable 
FASL to the D.F.C.V. The I/O 
remains at SC == 4 until I22D be­
comes true to indicate that the 
D.F.C.U. has become Busy. The 
I/O then slets SC ,= 9 to access 
the first 'word of information for 
a Write opferatlon, or Be I: 8 to 
collect the chara'cters in a Read 
opE~ration • 
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I SC= 06+07 
I 

I 

DESIGNATE E.U. eTRS 
(TRUNK IS OPEN TO 

CLC+I THE DESIGNATED E. U.) 

E. U. DESIGNATE ACHIE ,VED CLIF-I DACL • LP4F 

DCPM-I CLC=9 

SOIF-1 CLC = 12· SURL 

E. U. NOT READY OR} 
WRITE LOCKED OUT ~ 

LP4F-1 

S04F-0 

LP4F -0 

C L C = 13· Nr JfO· FiiRS 

SO IF + FWRL· C LC =13.( SWLL+A6nF > 9) 

OCPS 

LU. Ok,COfOTION CLOCK 
LOGIC AND PROCEED 

{@>- SC-IO 

fM-oCPM-1 
CLC-15·N,JfO I 

85000 NO OPERATION @---- SC-O CLC=15.Nr =0 

LeCS 

NPIL·NP2L 
SET N, TO { 

NOBF -I 

. MAlNTENANCE SW. N02F-1 NPIL 

SETTING 
NOIF-I. NP2L· NP3L 

SC • 06 
+ 07 

......... 8.8.A. 

FIGURE 2.3-6 
'BC • 06 + 07 

The D.F.e.U. decodes the A Register with CSlLI to access the 
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 0TRD/ being false. If the D.F.C.U. is connected 
to an Exchange, the D.F.C.U. must wait 'at se = 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 fa~e. 
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. J when actually per'forming 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, theS'ys:tem 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 CLlF is set by DACL being true • 
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c.u. 
"A" 

765"'~21 

MATRIX ~~...,j 

240CS 

480CS 

FIGURE 2.3-7 
CLOCK TRACK SELECTION 

When DACL becomes true, CLIF is set :and the Clock Counter 
begins counting. The E.U. sends levels to the D.F.C.V_ 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, SOlF is 
set. If a Write operation is indicated and the selected 
disk is Locked Out or SOlF was set, 'w'hen CLC -= 13, reset 
S04F to leave SC = 02 + 03. 

Note that the DCP~i:i is set when CLC .. 9. ThE~ Disk Clock 
Present Multi is 600 microseconds. Wht.~n CLC .' 13, if this 
is a Read operation (FWRS/), set LP4:F.. CLC will be counted 
to 14 by the same clock pulse but ca.nnot count to 15 as 
LP4F is on. LP4F will be reset when DCPM times out (DCPS/) 
and CLC =- 15 can be set. 'rhis 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. 
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B200 

c.u. 

·A" 
7654321 

E.U. 

DESIGNATE 

MATRIX 

9&CS----....t--II~ CS t L I 

240CS .. AT R 1)( 

480CS 

FIGURE 2.3-8 
INFORMATION TRACK SELECTION 

B5000 

The CCP after FCBL goes true 
clears RUNF. CCP's are now 
produced 'when the D.F.C.U. sends 
an FCLP to the Processor. 

FCBL to the I/O sets D17F to 1 to 
cause the I/O to proceed to 
SC • 8 for a Read operati~n or 
SC = 9 for a Write' operation. In 
either case, the I/O will arrive 
at SC • 8 for character transfer 
as FCLP's are sent to the 1/0. 

PrlIltedJa V.S.A. 

The same pulse that set se • 10 sets DCPM (600 microsecond 
multi). If this multi is allowed to time out, the D.F.e.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. 
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SC • 10 

SC • 11 

The E.U. sends Word Mark Pulses (W0MP) to the D.F.e.U. at 
the beginning of each word prior to segment coincidence. 
After segment coincidence, W~fIP only occurs at the begin­
ning of an active word" W~MP is a sync pulse for the 
D.F. C. U. logic. 

I SC=IO 
I 
I (SYNC) 

SOIF-1 CCltlP 

CLC-O W$ZSMD 

FIGURE 2.3-9 
SC A 10 SYNC ON DISK CLOCK 

Wait for the first SCLP from the E.U* The CLC was counted 
to zero in SC ::II 6 so, if W0:v1D (W0MP through a driver) 
occurs, CLC is cleared redundantly. CCLnP from the first 
SCLP sets SOIF for SC = 11. 

CLC+I 

S02F..c...-1 

SOIF-O 

(INTERROGATE FOR 8200 WRITE) 

CLCJt9 a 
CLC =8 

,FIGURE 2.3-10 
se .. 11 INTERROGATE FOR B200 'WRITE 

If the System is a B200 Processor (BIDS/) and a Write 
operation is indicated, set S02F to 1 and clear SOlF to 
leave SC = 12 ready to load the first ~hr~e characters. 
For all other operations, set S02F t~ ~ fo~:SC = 13. 

The CLC == 8 logic is necessary to keE~1P the D.F .C. U. in 
character synca~we11aswordsync. The D.F.C.U. uses CLC 
counts to time FCLP's to the B200 Processor during se - 12. 
See Figure 2.3-11. 

SCLP 

SC ~_..J'-J _____ ~ _______ ---":"~---';';~ ___ """"": • ..-;.;.}. ." 12/13 

t---.... 

W0MD 

CLC 15 ~~~o ____ __ 
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SC • 12 

I SC= 12 I 
I (B200 WRITE BUFFER PRE-LO AD) 

CLC ~O W0MD 

CLC + I CLC ~9 

TRANSFER CHAR. 1,2,3 TO BU FFER B AnF -E-- F'WnL REMS. (CLC=O+2+4) 

CLC=I+3+5 

FCLD 

SHIFT BUFFER Ba+ I NF~ BaNF REMS 

FLAG PARITY ERROR N32F-1 REMS·IPES 

SC+I CLC = 8 

FIGURE 2.3-12 
SC • 12 B200 WRITE BUFFER PRE-LOAD 

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 :I 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 se = 13. 
See Figure 2.3-13 for timing. 

W0MD 

SCLP 

CLC 

S(: 

BAnF 

FWnL 

FCLP 

BAnF 

'BBnF 

BChF 

BDnF 

CH-1 CH-2 CH-3 

CH-1 CH-2 __ C_.H_-_..3 ______ _ 

CH-1 CH-2 

CH-1 

FIGURE 2.3-13 
B REGISTER PRE-LOAD TIMING 

Prlnted in U.S.A. 
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Be • 13 

se • 14 

, I SC =13 I (DELAY FOR WORD MARK SYN C) 

CLC':"-O W0MD 

CLC+I CLC'I9 

SC+I CLC=8 

FIGURE 2.3-14 
SC • 13 DELAY FOR WORD MARK SYNC 

Wi th se 1:1 '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 se • 13 
after Be a 14, CLC may be 2, 3, 4 or 5. This situation 
exists when the comparison for se~lent 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 
eLC • 8, set BC = 14. 

I SC=14 

TRANSFER SEGMENT ADORE S5 
TO BUFFER 

SEGMENT ADDRESS DOES 
NOT COMPARE TO ADDRESS 

@--

KEY IN Ar 
STORE SEGMENT ADDRESS IN 
INFORMATION BUFFER 

8200 PRELOAD BUFFER 
WITH 4 TH. CHAR. 

I , 
C L C ""'-- 0 

CLC + I 

BAnF-E-- SRnL 

SC-13 

80 +INF -E-- BoNF 

SC+ I 

BAnF -E-- FWnL 

S C ""'-- I 3 

FIGURE 2.3-15 

(READING AND COMPARISON 
OF THE ADDRESS KEY) 

W0MD 

CLC'I9 

(CLC =0+1+2) 

[(CLC=leBAnF ~ AlnF 
+CLC=2'BAnF'IA2nF 
+CLC= 3'96CS'BAnF-IA3nF 
+CLC =3'96CS'BAnF f. 0)' 
A6n F < 5] +CLC = 4' SARL 

L0CS'KESL'(CLC =1 +2+3) 

CI,..C= 5 

F WRL' SIDS' REM5 

A6nF>4'(CLC = I +CLC=2 
+ CLC =3)' (AsnF< 10' BAnF '110 
+ A6nF>9' 8AnFJfI2) 

se • 14 SEGMENT ADDRESS COMPARE 

When the 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 AI, 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 se = 13, 
CLC is counted to 8 and then at SC = 14, another attempt 
is made to find comparison. 

The Clock Counter, during BC .' 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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READ 

SC • 15 

BAnF's equal the corresponding digit in the A Register, the 
D.F.C.V. remains at SC = 14. 11 the D.F.C.U. is still at 
SC = 14 when the Clock Counter ~eached the value of five, 
SC + 1 to SC = 15. This signifies that comparison existed, 
segment coincidence has been found. 

Also, at CLC = 5, if this is a B200 Write operation, set the 
fourth character in BAnF's. (No longer needed for compare 
function. ) 

The Maintenance Segment Addresses are not compared against 
the A Register as they are FC's_ A6nF's having a value 
greater than four indicate a Maintenance Segment operation 
and inhibit the normal comparison at SC • 14. 

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, is specified by 
the A6n~'s greater than four and less than ten_ The second, 
MS2, is specified by the A6nF's greater than nine and ·less 
than fifteen. . 

A6nF's = 

GENERATE SEGMENT CO 

8200 FL AG PARITY ERR 
Of 4 TH. CHAR. 

MSI 

5 
6 
7 
8 
9 

I SC=I5 I 
J 

INCIDENCE SC0D 

CLC + I 
OR 

N 32 F""'-- I 

FCLD 

LPnF~O 

Nr-I 

SOIF -0 

S20F~I 

30 34 
S04F""-- 0 

@-- SIOF "-0 

FIGURE 2.3-16 

MS2 

10 
11 
12 
13 
14 

(COINCIDENCE HAS 
OCCURRED) 

CLC ~9 

REMS-SIDS· IPES·FWRS 

SIDS. CLC=6·FWRS 

CLC=8 

SIDS+ SIDS-N32F 

FWRS 

SC • 15 SEGdENT COINCIDENCE 

The Following actions occur: 

1. Generate SC0D to the E.U. to indicate Segment 
Coincidence. 
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SC III 20 
+ 24 

2. At CLC :/I 6, send an FCLP to the System, if this is a 
B200 Write operation, to enable the Proce~sor to 
access the fifth character. Set N32F to I if a parity 
error occurred on the fourth character_ 

3. When CLC = 8, set se ~ 20 for a Read operation or 
SC = 30 for a Write operation. CLC = 8 indicates the 
end of a word, so SC = 20 or 30 just prior to the Word 
Mark beginning the first Active word. 

4. The N' Register is counted down by one as this 1s the 
beginning of a segment. 

t SC= 20+24 ~ 

I TRANSFER CHARACTERS READ 

INTO BUFFER AND SHIFT 
GENERATE LONGITUDINAL 
PARITY CHARACTER 

B 5000 

SET WORD COINCIDENCE 

REGENERATE E. U, READ 

AND CLOCK LINfS 

B200 

TRANSFER CHARACTERS 
I, 2,3,4 TO PROCESSOR 

SC0D 

CLC~ 0 

CLC +1 

aAnF~ SRnS 

Ba+INF~BaNF 

LPnF~ fl LPnF 

SC+I 

CLeF - 0 

(FWCSl'F'WCS)"""--1 

FRnD 

FCLD 

FRnL 

FCLD 

Ii'IGURE 2.3-17 . 

( RE AD -ACTIVE WORD) 

-
W0MD 

CL81~ 

CLC~9·SRnS 

CLC ::8 

--SIOS 

CLC :0· !3CLS 

SRnS 

SCLM -SIDS 
-

BAnF· CLC=I 
+ BBn F • CLC= 3 
+BCnF· CLC=5 
+BDnF"CLC=7 

SCLS ·(CLC=I +3+5+7) 

se IIlI 20 + 24 READ-ACTIVE WORD 

S04F could have been set as a result of a pa.rity error. 
Accept nine characters from the E. U. An SC]~P 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 lbi ts of tlH~ character will comple­
ment their respective Longitudinal Parity Flip-Flops 
LPnF's). At the end of th4~ 'word, since odd parity is used, 
the bits of th(~ LP character should lleave all the LPnF's 
set. 

The characters are shifted into the BAnF' s jErom the Storage 
Read Switches and shifted through thle B Reg:lster. The set 
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and shift occurs at each clock pulse until CLC -8. See 
Figure 2.3-18 for timing. 

WIZSMO 
M---....... - 3 TO 6.,u5. 

SCLP 

SC 

CLC o 

SCLM 1.6~s. 

SRnS 

BAnF' CH-8 

BBnF CH-7 

BCnF 

BOnF CH-5 

:FIGURE 2 .3~18 
,'READ TIMrNtl~rltt.~ING ACrIvE _WORD 

The B Register action occurs regardless of the type of': 
System. 

Notice that. at the end of the Active word, the B Registe'r 
contains ,the last four characters. This is only significant 
for B200 operation where buff,ering is required. The Longi­
tudinal Parity Character will not be shifted into theB 
Register, but will complement LPnF's. 

8200 

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 
cbara,cter from the AIF' s through 
the encoder into the CIF's. The 

, same FCLP starts a memory cyele 
which writes! CIF's into memory. 
The B200 cannot handle FCLP's 
and characters every 3 micro-

':seconds, soan FCLP 1s only, 
produced ,at CLC • 1 + 3 + 5 + 7. 
In Figure '2.3-18,; the first, 

B5000 

The I/O is at SC a 8 during a 
Read operation. The File Word 
Coincidence Switch (FWCS) is 
latched at BC • ?O. FCLP's are 
produced continuo~sly during Active 
and Inactive words. The FWCS level 
(FWCL/ to the I/O) indicates an 
Active word. 123D (FWCL) must be 
trUe to transfer characters to the 
lB. The FCLP to the I/O'is 1.6 
microseconds because the multi 
SClM produces it. STRF is set. 
with an FCLP and aone-megacyele: 

. second, thlrd and fourth charac­
ters are found in the BAnF' S I ' 

. , clock pulse. SCIl4 in·the'- D.F~C.-U • 
also holds the SRnB (FRnLfs to the 

, -

IhoInt_ 1ft U.S.A. 
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BBnF's, BCnF's and BDnF's, respec­
tively. The FRnL's are gated by 
the BnnF's selected by the CLC. 

I sc::zl+Z51 

I/O) latched for the 1.6 micro­
seconds. 

«READ-INACTIVE WORD) 

TEST· FOR DISC PARITY ERROR 

RE SET WORD COINCIDENCIE 

S04F-1 LPnF # I·CL8F 

CFWCS/FWC'S)-O ClC::O. S'CMS 

BO+INF +- BoNF CClC:: 1+3+5+7) 

BZOO 

TRANSFER CHARACTERS 

5,6,7,8 TO PROCESSOR 

FClD 

FRnl 

FClD 

SIDS· SClM 

S IDS. (elC:: I +3+5 .... 7) 

B'DnF 

SClS 

FIGURE 2 .. 3-1.9 
se • 21 + 25 READ-INACTIVE WORD 

SC • 21 
+ 25 

Inactive word in a Read operation. The LPnF's should be 
set. If LPnF ,J I, set S04F to remellnber that a Parity Error 
occurred. 

B200 

The B Register is shifted at 
CLC • 1 + 3 + 5 + 7 which caUSEIS 
the last four characters to 
appear in the BDnF's at the 
respective"CLC.counts. This and 
the FCLP's to the 8200 allow the 
Processor to receive and store 
the "last four characters during 
the Inactive word. 

B5000 

FWCS-O inb:ibits FCLP's in the I/O 
while a wfo:rd is being transferred 
to memory during se == 9 and 10. 
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WRITE 

SC. 30 
+ 34 

Prtated ID U.S.A .. 

I SC=30+34 J 

FER 

GENERATE L. P. CHARACTER 

(MAINTENANCE) CIRCULATE BUF 

FLAG PARITY ERROR FORM PROt ESSOR 

.B5000 

SET WORD COINCIDENCE 
~EGENERATE PROCESSOR 
WRITE LINES 
TRANSFER I"IFORMATION INTO 
BAnF'S TO CHECK LATERAL PA 

B200 

THE 
RITY 

SHIFT LAST 4 CHARACTERS INTO BUFFE 

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

R 

SC0D 

CLC+-O 

CLC+I 

B Q + NF+- BoNF 

LPnF~ALPnF 

BAnF~BDnF 

S04F~ 

CL8F~1 

SC+I 

(FWCS/FWCS) ~ I 

SWnL 

BAnF~FWnL 

FCLD 

BAnF-+- FW"L 

SWnL 

FCLD 

(WRITE-ACTIVE WORD) 

W0mD 

CLC<7 

CL8F 

sWns- CL8F 

CL8F~ L0CS 

I PES-(CLC=I+2+3+4+5+6+7+1$·REM S 

CLC=7 

CLC=15 

SIOS 

CLC=O 

CLCf.15·FWnL+CLC=15·LPnF 

CL8F 

SCLM- SCLS 

SIDS 

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

BDnF- (CLC=0+H2+3+4) 

+ BCnF - C LC :: 5 
+BBnF- CLC=6 
+ BAnF- CLC=7 
+ L p" F - C L C :: 15 

(CLC::1+3+5+7) 

FIGURE 2.3-20 
SC • 30 + 34 WRITE-ACTIVE WORD 

; 

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

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

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

When CLC - 7, the next clock pulse sets S08F to make CLC. 15. 
This causes the SWnL's to be gated from LPnF/'s to w14ite 
Longitudinal Parity. 
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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 theBDnF'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, 
the last four have been loaded 
into the B Register. The SWnL's 
are gated by the BnnF's selected 
by CLC. FCLP's are sent to the 
Processor at CLC = 1 +3 + 5 + 7 
to access the last four charac­
ters. See Figure 2.3-21 for 
timing. 

W0MD 

B5000 

File Word Coincidence (FWCS) is 
latched immediately upon entering 
this block. FCLP's to the I/O 
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) to count 
+1 to point at the next character 
in the W Register. Refer to 
Figure 2.2-21. 

r-
sc sc = 30 + 34 A SC =31 +35 

SCLP U U U 

CLC 7 A i5 A 0 A--

FCLP ---u 
ClnF CH- 5 CH-6 CH-7 CH- e A CH-1 

BAnF CH - 5 CH-6 CH-7 CH-8 

BBnf CH-5 CH-6 CH- 7 CH-8 

BCnf 
CH-7 CH-8 CH-5 CH-6 

BDnf CH-5 CH· 6 ~ 

SWnL 

FIGURE 2.3-21 
. B2l)OWRITE TIMING 
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SC - 31 
+ 35 

Printed ill U.S.A. 

I SC=31+35 : 

(MAINTENANCE) CIRCULATE BUFF 

RESET WORD COINCiDENCE 

B200 

PRE-LOAD BUFFER WITH 

FIRST 4 CHARACTERS OF 

NEXT WORD, TEST PARGTV 

Eft 

Ba"'INF~BQNf 

BAnF+-BDnF 

FWCSI FWCS ~ 0 

FCLD 

BAnF-E-- FWnL 

504F-1 

FCLD 

FIGVRE 2.3~22 

(WRITE-INACTIVE WORD) 

(CLC=O+ 2+4 + 6) 

L0C5' (ClC =0+ 2+4+6) 

5CMS·CLC=15 

5CLM' SCLS. SIDS 

5IOS 

REMS'(CLC=O + 2+4 + 6) 

REMS·lPES.{CLC=0+2+4+6) 

( CLC = I + 3 + 5 + 7 ) 

SC • 31 + 35 WRITE-INACTIVE WORD 

The B Register 1s shifted as part of the pre-load operation 
requir~d if the System is a B200. 

Set FWCS to 0 to inhibit FCLP's in the B5000 I/O. If the 
System is a B200'~ generate four FCLP' s and' transfer the 
first four characters of the next word into the B Register. 
Set S04F if a Parity Error occurs. 

I SC= 21+251 
+31 +35 i 

GENERATE SEGMENT COl NCIDENCE 

LAST SEGMENT HAS 
BEEN TRANSFERED 

FLAG PARITY ERROR 

00 

01 

GENERATE 85000 INTE 

INDEX Nr AND ADI" 

RRUPT PULSE 

AT END OF EACH SEGM ENT 

SY NC fOR NEXT 
ACTIVE WORD 

@,@---

DEAD iNDEX Nil" AND ADr. IN 

SPA CE FOR SECOND REV 

AZONE/DISC/DiSC FACE 

OLUTION 

~ 

SC0D 

CLC+i 

LPnF-O 

S20F- 0 

SIOF-O 

SOIF-O 

S04F-O 

FIND 

NC-i 
ADr+1 

SOIF-O 
CLC -0 

NC-I 

AOr'" i 

S02F-1 

A1I'1F-1 

FIGURE 2.3-23 

(READ OR WRITE 
INACTIVE WORD) 

SARS'NI" f. O+SARS 0 CLC =9 
+ Nr If 0- CLC =9 

CLC#9 

CLC=8 

CLC = 7'Nr =0· SARS 
+lDXF'Nr =.09SA'R[ 

504F + ESPL 

RCKS 

CLC = 8- SARS 

W0MD 

IDXF'Nr'l- oeSIR[ 

(ADr +1)-(96 CS - AS <4 f' + 
2 40CS· ASlf + 480CS)· 
(A5nF ~AlnF=9) 

se • 21 + 25 + 31 + 35 



2.3-18 

se • 21 
+ 25 
+ 31 
+ 35 

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

1. If the Read or Write operation is complete, set 
SC • 00 or se = 01 if S04F 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 CCIl6G if D.F.C.U. 2. 

2. At the end of the segment, th4:;' A Register is counted 
+1 and the N Register counted -1 if the operation~is 
not complete. 

3. If a second revolution cross-over is required ,(IDXF • 
N ~ 0 • SARL) , set S02F for se = 23 + 27 + 33 + 37 to 
sync on the next zone/face/dislt. 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. If 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. 

4. If none of the above condi tio11l:s exist J' the next Word 
Mark causes a return to se = 210 + 30 for next Active 
word. 

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

NEXT DISC/FACE OK @®- SOIF-O 

NEXT DISC/FACE NOT RE 
ADV { 

S20F-0 

NEXT DISC/FACE FOUN 
IN WRITE LOCKED 
OUT STATUS 

0 

@- SIOF-O 

S04F-O 

@}-{ 
S20F-0 

SIOF-O 

S04F-0 

SOIF --0 

·FIGURE .2.3-24 

(CHECK STATUS OF 
NEXT DISC/FACE) 

IDXF. DCPMe SURS· 
(SIOF + iWi:S) 

IDXF· S1JR[ 

IOXFe SiOF g SWll 

SURS 

tiC • 23 + 27 + 33+,37 

i 
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se • 23 
+ 27 
+ 33 
+ 37 

se - 22 
+ 26 
+ 32 
+ 36 

Prlnted in U.S.A .. 

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 SOlF. If the next S.U. is Not Ready (SURL/), the 
clock pulse generated when DCPM time out will clear S10F, 
S20F and S04F (if set) to leave se • 03. 

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

CONTiNUE OPERATION. 

SC00 

qSYNC. ON FIRST W~MP 
OF NEXT DISC/FACE» 

S02F-O 
~--------~ W0Mb 

CLC-O 

FIGURE 2.3-25 
se • 22 + 26 + 32 + 36 

An Active word operation must begin with the next Word Mark 
from the E.U. When it occurs, clear S02F for se • 20+ 24 + 
30 + 34. 



I SC =00+ 
01 + 02+03 

ITIATE CLEAR DFCU AND IN 
CYCLE BY PROCESSO R 

B 5000 READ CHECK 

,MAINTENANCE CY CLE INITIATE 

'{ 

I SCa04+05 

RO SHIFT ADDRESS WO 
INTO ADDRESS. REGIS TER 

ADDRESS WORD CON 
A PARITY ERROR 0 

TAINS 
R F. C. 

{ 
INCORRECT NO. OF AD 

a200CHANGE"0" SEGM 

DRESS DIGITS 

ADDRESS OK 

ADDRESS WORDINVAI. 

ENTS TO"IO" 

ID~ 

I 
I tlDLE STATE) 

SC +-04 
FASS 

CLC-O 

(RCKS/RCKSI +--1 FDTl-FBIS 

SC...-06 MASP - (SC= 0+ II- llCS 
+ DCPP- SC= 0- RECL 

(CONTROL RECEIVES 
ADDRESS FROM O. P.l 

CLC+I CLCI-9 

N nn F <E-- FWnL 

AnNF<E--A(n-IlNF FASS-C"'CiF 

AlnF ~ NnnF 

SOIF ""-- I IPES-CC 1-0+[(Nr=FC).(SIOS+ 
CLCI-SI-CCI-0-CCI-2-CC_9) 

SOIF""'-- I CL8F·FASS+CL8F·FASS 

Nr ""'-- 10 CLC = 8- Nr =0- SIDS 

CLC '"'-- 0 CLC=9 

S02F"'-- I SOIF 

S04F-0 SOIF 

I FLOATING CLOCKI 
LOGIC J 

REGENERATE PROCESS 

REGENERATE E. U. 
CHARACTER CLOCK 

OR CLOCK 

REGENERATE E. U. 
INDEX CLOCK 

F 

U 

TEST FOR ABSENCE 0 
L~ CLOCK, SET DFC 
TO E. U. NOT READY 
STATE (SC:3') ON CLOC K 
FAILURE 

{ 
{ 

RRUPT PULSE GENERATE B5000 INTE 

RE-ESTABLISH E. U. WORD MARK 

CCi..NP 

SCLF 

CCLNP 

IDXM--I 

lDXF 

CCLNP 

*/OCPM 

OCPP 

IDXM 

IDXF 

CClNP 

MeLt 

SC<E--03 

FIND 

WIIMD 

l SC= 06+07 I 
I 

j, 

DESIGNATE E.U. 

E. U. DESIGNATE ACHI E 

E. U. NOT REAOY OR} 
WRITE LOCKED OUT 

E.\!, OK. CONOfTION CLOCK 
LOGIC AND PROCEED 

85000 NO OPERATION 

SET Nr TO 
MAINTENANCE SW. 
SETTING 

VED 

~ 

{e-
@-

{ 

. - ----

FOTS- SIOF- S20F - REMS 

SClS.(SIOF+S20F+LOCS-SC=6). CISS 

SCLF-SClS 

INXP- (SC~6+7) 

IDXM(SIOF+S20F + lOCS- SC=6) 

IDXF-IDXS 

SCLF - (SC I- 6+7) 

OCPM! 

OCPP-RECS· (SCI-6+71 

IDXM (SIOF+ S20F +LOCS - SC = 6) 

IOXF-IOXS 

DC PS - 10XF (SIOF +S 20F) 

NCLS 

NClS- RCKS 

WDMP(SCI-6+71- SctS- scts 

.TRS 

CLC+I 

CLIF"'--I 

DCPM~ I 

501F~1 

LP4F~ I 

504F--0 

LP4F~O 

SC A...-IO 

i*oCPM"'-1 

SC""""-O 

NOBF -I 

N02,=~1 

NOIF~I 

(TRUNK IS OPEN TO 
THE DESIGNATED E. U.l 

DACL - LP4F 

CLC = 9 

CLC=12-SURL 

CLC"13-Nr _O·FWRS 

SO IF +FWRL- CLC =13-(SWl.l+A6nF> 9) 

DCPS 

CLC aI5-Nr_0 

CLC=15-Nr =0 

I. IICS 

NP II. - NP2L 

NPIL 

NP2L - MP3L 

~ 
~ 

::!l 
I'T1 r­
C 

-", 

z 
Gl 
z 
", 
I'T1 
::0 -z 
(i) 

-I 
~ 
:x: 
z 
n 
> r-
3: 
> z 
c: 
> r-

tc 
~ 
-.;J 
0 ...., . 

'< (11 .... 
J-l ...... 
Joel l\) 
CD • 0) W • I 

l\) 
J-l 



I SC=IO 

SOIF-1 

CLC-- 0 

I SC = II 

CLC+ 1 

~ 
S02F""'--1 

12 SOIF-O 

CLC-O 

• 

l SC= 12 r 

CLC _0 

CLC +1 

TRANSFER CHAR. 1,2,3 TO BUFFER BAnF_ FWnL 

FCLD 

SHIFT BUFFER Ba+ I NF_ BaNI" 

FLAG PARITY ERROR N!2F.:.-.1 

SC+I 

I! 

(SYNC) 

CCLnP 

WRSMD 

( INTERROGATE FOR B200WRI TEl 

CLC.t9 

CLC =8 

FWRS- S02F- SIDS 

WRSMD 

(8200 WRITE BUFFER PRE-LO AD) 

W0MD 

CLC Jl9 

REMS- (CLC:0+2+41 

CLC=I+3+5 

REMS 

REMS- IPES 

CLC =8 

[ SC:I! 

[ SC=14 

TRANSFER SEGMENT A ODRESS 
TO BUFFER 

ES SEGMENT ADDRESS DO 
NOT COMPARE TO ADDRE 

@-

KEY IN Ar 

STORE SEGMENT ADDRES 
INFORMATION BUFFER 

B200 PRELOAD BUFFER 
WITH 4 TH. CHAR. 

GtNERATE SEGMENT CO 

B200 FLAG PARITY ERR 
OF 4 TH. CHAR. 

SS 

S IN 

I SC=15 

INClDENCE 

OR 

30 34 

@--

(DELAY FOR WORD MARK SYN C) 

CLC-O W0MD 

CLC+I CLC If 9 

SC +1 : CLC=8 

1 
(READING AND COMPARISON 

OF THE ADDRESS KEY I 

CLC ""--{) W0MD 

CLC +1 C LC '19 

BAnF_ SRnL (CLC :0+1 + 21 

[(CLC=I.BAnF 'I AlnF 
+CLC =2 - BAnI" If A2nF I 

SC-- 13 +CLC = 3. 96CS-BAnF JI A3nF 
+ C LC =3- '§"6CS. B AnF It 01-
A6" F < 5] +CLC=4e SARL 

Ba +INF _ BaNI" L0CS-KESL-(CLC =1 +2+3) 

SC+I CLC= 5 

BAnF_FWnL F' WRL- SlOS- REMS 

A6nF> 4 o (CLC = I + CLC=2 

SC--13 +CLC =31-(A6nF< 10 -BAnF'IIO 
+ A6nF>9. BAnI" lI' 121 

t 
(COINCIDENCE HAS 
OCCURRED) 

SCeD 

CLC+ I CLC ii/9 

N32F--I. REMS.SIDS- IPES·FWRS 

FCLD 51 OS - CLC =6· FWRS 

LPnF_O 

Nr-I 
CLC=8 

SOIF --0 

520F""'--1 

504F""-- 0 S10S+ SIOS·N32F 

510F --0 FWRS 

0 
CD 
0 
CD 
S 
0-
CD 
"1 

..... 

..... 
<0 
0) 
~ 

::!! 
IT1 .­o 
IT1 
Z 
(i) 

Z 
fT1 
IT1 
:xJ -z 
(i) 

..... 
~ 
J: 
Z -n 
> .-
3: 
> z 
c: 
> .-

01 
~ 
..:s 
0 

t1I 
~ 

i--

N 

W 
I 
N 
W 
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l SC=20+24 

TRANSFER CHARACTERS REA 

INTO BUFFER AND SHIFT. 
GENERATE LONGITUDINAL 
PARITY CHARACTER 

e 5000 

SET WORD COINCIDENCE 

REGENERATE E. U. READ 

AND CLOCK LIN[S 

8200 

TRANSFER CHARACTERS 
1,2,3,4 TO PROCESSOR 

0 

SC00 

CLC~ 0 

CLC +1 

eAnF~ SRnS 

Ba+tNF~BaNF 

LPnF~ A LPnF 

SC+I 

CL8F "- 0 

(FWCSI FWCS)"""'- I 

FRnD 

FCLD 

FRnL 

FCLO 

I SC:;21+25 

TEST FOR DISC PARITY ERROR 

RESET WORD COINCIDENCE 

B200 

TRANSFER CHARACTERS 

~,~, 1,! TO PRO(:ESSOR 

S 04 F '""-- I 

(FWCSI FWCS)"'-O 

Bo+tNF ~BaNF 

FCLO 

FRnL 

FCLO 

( READ -ACTIVE WOROI 

W0MO 

C'L'8F 

CLC _ 9· SRnS 

CLC=8 

SIOS 

CLC =O-SCLS 

SRnS 

SCLM 

SLOS 

BAnF-CLC=1 
+ BBnF· CLC=3 
+BCnF·CLC=5 
tBOnF -CLG=7 

SCLS ·(CLC =1 +3 +5+7) 

(READ-INACTIVE WORD) 

LPnF ~ I-CLeF 

CLC=O· SCMS 

(CLC:; 1+3+5+7) 

SIOS· SCLM 

SIOS. (CLC = I +3+5+7) 

BOnF 

SCLS 

I SC=30+34 

sceo 

CLC~O 

CLC+I 

Ba +NF+-BaNF 

GENERATE L. P. CHARACTER LPnF+- ALPnF 

(MAINTENANCE) CIRCULATE BUFfER BAnF+- BOnF 

FLAG PARITY ERROR FORM PROCESSOR S04F~ , 

CL8F~' 

SC+I 

B5000 

SET WORD COINCIDENCE (FWCS/FWCS)+-I 
REGENERATE PROCESSOR 
WRITE LINES SWnL 
TRANSFER INFORMATION INTO THE 

BAnF ~FWnL 
BAnF'S TO CHECK LATERAL PARITY 

FCLO 

B200 

SHIFT LAST 4 CHARACTERS INTO BUFFER BAnF+- FWnL 

TRANSFER 8 CHARACTERS AND 
SWnL 

L. P. CHARACTER TO E. U. 

FCLD 

I I SC=31+35 

Ba+INF~BaNF 

(MAINTENANCE) CIRCULATE BUFFER BAnF ~BOnF 

RESET WORD COINCIDENCE FWCSI FWCS -E-- 0 

FCLO 

B200 

PRE-LOAD BUFFER WITH BAnF+- FWnL 

FIRST 4 CHARACTERS OF S04F~ I 

NEXT WORD, TEST PARITY FCLO 

___ 1 .... _ 
~ 

(WRITE-ACTIV£ WORD) 

W0mO 

CLC<7 

CLeF 

sWns- CL8F 

CLeF- L0CS 

I PES.(CLC=I+2+3+4+~+7+19·REM S 

CLCa7 

CLC=15 

5105 

CLC=O 

CLC~15·FWnL+CLC=15-LPnF 

CL8F 

SCLM - SCLS 

SIOS 

REMS. (CLC=0+2+4+61 

BOnF· (CLC=0+1+2+3+4) 

+BCnF- CLC=5 
+BBnF- CLC=6 
+BAnF. CLC:;7 
+t:Pi\'F- CLC:; 15 

(CLC = 1+ 3+5 + 7) 

(WRITE-INACTIVE WORD) 

(CLC=O+ 2+4 + 6) 

L0CS. (CLC =0+ 2+4+6) 

SCMS.CLC=15 

SCLM • SCLS. S10S 

5105 

REMS.(CLC=0+Z+4+ 6) 

REMS·IPESelCLC=O+2+4+61 

(CLC =1 +3 +5 +7) 

c.... 
s::: 

k 
..... ... 
..... 
CO 
0) 
~ 

!! ,.., 
r­
C ,.., 
Z 
(i) 

Z ,.., ,.., 
:::0 -Z 
(i) 

-f 
~ :c z n 
> r-
~ 
> 
Z 
c: 
> r 

~ 
~ 
~ 
0 
• 
C1I 
..... 

-
~ 

(,A) 
I 
~ 
en 
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I SCzZI+251 
+31+35 I 

GENERATE SEGMENT COl NCIOENCE 

LAST SEGMENT HAS 
BEEN TRANSFERED 

FLAG PARITY ERROR 

00 

01 

GENERATE B5000 INTE 

INDEX Nr AND ADr 

RRUPT PULSE 

AT END OF EACH SEGM ENT 

SY NC FOR NEXT 
ACTIVE WORD 
~ 
DEAD INDEX Nr AND ADr IN 

SPACE FOR SECOND REVOL 

AlONE/DISC/DISC FACE 

UTION 

@@-

SC0D 

CLC+I 

LPnF ""--0 

S20F~0 

SIOF~O 

501F""--0 

S04F~0 

FIND 

NC-I 
ADr+1 

SOIF---O 
CloC ---0 

NC-I 

ADr + I 

S02F"-1 

A7n.F"""-1 

-

(READ OR WRITE 
INACTIVE WORD) 

SARS-NrJlO+SARS-CLCs9 
+NrIl0-CLC=9 

ClCII9 

ClC:8 

CLC=7-Nr=0- SARS 
+IDXF-Nr=O-SARL 

504F+E5PL 

RCKS 

CLC = 8- SARS 

W0MD 

IDXF-Nr II o-S'AR[ 

(ADr+Q-(96 CS-A64F + 
240CS- A6IF+ 480CS)-
(A5nF .... AlnF=9) 

'.,' 

I' SC:23+27 I 
+33+37 J 

NEXT DISC/FACE OK @,€}-- SOIF--O 

NEXT DISC/FACE NOT RE 

Am { ®-

NEXT DISC/FACE FOUND 
IN WRITE LOCKED 
OUT STATUS ®-{ 

S20F.£-0 

SIOF --0 

S04F--0 

S20F--0 

SIOF~O 

S04F--0 

SOIF ---0 

I SC:22+261 
+32 +36 I 

SCIID 

€@- 502F--0 

CONTINUE OPERATION CLC""--O 

(CHECK STATUS OF 
NEXT DISC/FACE) 

IDXF- DCPM - SURS-
( SiOF + swtS) 

1 DXF" SURL 

IDXF-SIOFe SWLL 

SURS 

(SYNC. ON FIRST W'MP 
OF NEXT DISC/FACE) 

WGlMD 

to. 
~ 

Cot· .~ 

.s:;, :<:$ 
....... .. 
~ or 

]-I< 
...... 
I-' ~ 

.... to U) • en w 
~ I 

~ 
-.1 
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INDEX - SEC1'ION III 

3 FUNCTIONAL DESCRIPTION - ELECTRONIC 
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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.O. and associated driver. The 
B.O. 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 Rm~OTE. 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. 

SeLF 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/. Normally 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 bave been indexed by IDXF. 

SCIS/ is true for all sequence counts equal to or greater than 10 since 
the shunt AND term (SlOF/ • S20F/) holds the input t~ 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 S~C -6 
or 7 "is an exception. At that time, all three OR tems REMS, 802FZ-­
and S04F/ 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 
S6078/ true triggers the Index Multi, IDXM • With SCIS/ true, IDXM 
sets the Index FF, IDXF, but IDXS/ goes false. When IDXM times out 

Prlated in U.S.A .. 
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in 2.5 microseconds, IDXS/ goes true allowing 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, na>M goes false and DCPS/ 
goes true. The Pulse Standardizer senses a false to true change and 
produces a DCPP. The ne~:ative 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 Fallows DCPM to be used as a 600 microsecond delay. 
during SEC =: 6. 

2. Triggering DCPM interrupts the clock count atCLC = 14. 

3. When the multi times out, ncps/ sets IP4F to zero which 
allows the Clock Counter to resume C 4Du.nting. 

4. This delay ensures there is ample timE~ to make a track 
gain selection in the E.U. prior to SC = 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 DC]PM: for a normal check on 
disk clock pulses. 

MAINTENANCE START PULSE (MASP) 

Gate H is used in LOCAL to allow MASP to gener;ate 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 I/O could fail to strobe 
the FRnL's when the SCLP is narrower than 1.0 lOlicrosec~clnd. To avoid 
this possibility, the Storage Clock Multi, SCLa~, is used to expand 
and standardize the read pulses from the SRnS lines tc::> 1.6 microseconds. 
Triggered by the leading edge of SCLS, wi th Clock Multi. Inhibit Not 
true (CMIS/), SCLM holds the SRnS/ outputs latched for 1.6 microseconds. 
For example, if a l's bit existed in the chara,cter comi.ng from the E.U., 
SRIL would make SRIS/ false. Due to cross-coupling, SR1S would be 
true and fed back to Gate I where it is latched with the true from 
SCLM to hold the input to the SRlS/ switch true until SCU.l times out. 
However, if an SRnL level had been false at SCLl? time, SCUd cannot 
prevent the erroneous set of SRnS/ by noise or a change of SRnL. The 
Strobe Storage Read Line Multi, STSM, is used to prev,ent this possi~ 
bility. STSM is triggered at the leading edge of SCLPand strobes the 
SRnL levels at the J gates. The cross-coupled swi tch,es can only be 
set during the 200 nanosecond time that STSM is true. 
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3.2 CABLING 

All logic and power cables internal to, leaving from, or coming to a 
Control Unit are shown on pin cross-reference tables. Refer to Fig­
ure 3.2-1. 

TABLE 3.2-1 

PROCESSOR 1 

DDJ4 (B5000) 
EAK-J 12 (B200) 

PROCESSOR 2 

DDK8 (B5000) 
EAK-J12 (B200) 
(W IN CHESTER) 

SIGl:AL GROUND 

1 2 

8 4 

15 12 

22 18 

28 25 

34 31 
40 37 

46 43 
52 49 

5 10 

13 16 

20 23 

73 70 
79 76 
65 62 

58 55 

26 29 

32 35 

38 41 

44 47 

50 53 

56 59 
63 66 

71 74 

77 80 

7 11 

14 17 

21 24 

27 30 

39 42 

45 48 

Refer to Table 3.2-1. 

DDJ4 (B5000) } 
EAK-J12 (B200) CKLI 

PrlntecUn U.S.Ao 

LOGIC CABLES 

B450-1 CONTROL UNIT 1 or 3 

PANEL K CKLI ACAON2 
LEVEL 

B450-2 CONTROL UNIT 2 or 4 

PANEL N CNL7 ECAON2 
(WINCHESTER) (QUAD) 

TWISTED PAIRS SIGNAL GROUND PIN NO. 
",,_.,.,. 

FASL 1 2 NO 
W~_~¥ 

FWRL/ 8 4 SO 

FWIL/ 15 12 VO 

FW2L/ 22 18 YO 

FW4L/ 28 25 Rl 

FW8L/ 34 31 Ul 

FWAL/ 40 37 Xl 

FWBL/ 46 43 P3 

FWPL/ 52 49 T3 

FDTL/ 5 10 PO 

SlDL2/ 13 16 TO 

FBIL 20 23 WO 

POWER ON 73 70 V4 

POWER OFF' 79 76 Y4 

E-POWER-OFF 65 62 S4 
POWER-CONT-COM 58 55 W3 

FCRL/ 26 29 Nl 

FSRL/ 32 35 SI 

FCBL/ 38 41 VI 

FWLL/ 44 47 Yl 

FRIL 50 53 R3 
FR2L 56 59 U3 

FR4L 63 66 X3 

FR8L 71 74 T4 

FRAL 77 80 W4 

FRBL 7 11 RO 
~ 

FRPL 14 ·17 UO 

FWCL/ 21 24 XO 

FCLP 27 30 PI 

FERL/ 39 42 . WI 

FINP/ 45- 48 N3 . 

Logic cable from Data Processor 1 to·B450 con­
nector Panel K· (Control Un! t 1 or 3). 



3.2-2 

DDK8 (B5000) } CNL7 
EAK-J12 (B200) 

CKLl •••• ACAON2]-

CNL7 •••• ECAON2} 

Refer to Table 3.2-2. 

(E.U. 
(E. U. 

AABOA2 (E. U. 
(E.U. 
(E.U. 

CNL6 (E. U. 
CNK7 (E. U. 

AABOA2 CNK6 (E.U. 
CNJ7 (E. U. 

1) 
2) 
3) 
4) 
5) 

6) 
7) 
8) 
9) 

Logic cable from Data Processor 2 to'B450 con­
nector Panel N (Control Unit 2 or 4). 

P,rocessor 1 logic cable from B450 connector 
Panel K to Control 1 or 3 logic gate. 

Processor 2 logic cable from B450 connector 
Panel N to Control 2 or 4 logic gate. 

Logic cable from EIIB()tronics Unit to B450 
connector Panel K. 

Logic cable from Electronics Unit toB450 
connector Panel N. 

CNJ6 (E. U. 10) 

CKLO · • • ACBOA2 } 

CKLO • ••• AEBOA2 (E.U. 
CKKL • • • • AECOA2 (E.U. 
CKKO • ••• AECON2 (E.U. 
CKJl • • • • AEDOA2 (E.U. 
CKJO • • • • AEDON2 (E. U. 

CNLG • ••• EEBOA2 (E.U. 
O:rK7 • • • • EECOA2 (E.U. 
CNK6 • ••• EECON2 (E.U. 
CNJ7 • • • • EEDOA2 (E. U. 
CNJ6 • • • • EEDON2 (E.U. 

Refer to Table 3.2-3. 

AAAOA2 •••• AHJl 
EAAOA2 •••• EHJl 

Refer to Table 3.2-4. 

AACOA2 •••• AHKl 
EACOA2 •••• EHKl 

1) 
2) 
3) 
4) 
5) 

6) 
7) 
8) 
9) 
10) 

Logic cable from B~~t)O connector Panel K to 
Cont:t"ol logic gate., Used when only one 
Electronics Unit in Sub-System. 

Logic cables from B450 connector Panel K 
to Exchange 1 (E.U. 1 thru 5). 

Logic cables from JB450 co,nnector Panel N 
to Exchange 2, (E.U. 6 th~u 10). 

Switch and Indicator logic cables from 
Control 1, 2, 3 or 4 logic gate to Displa~ 
Panel. 
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TABLE 3.2-2 
ELECTRON ICS UN IT 

AABOA2 

B.U. 1 thru 10 

WINCHESTER 

E.U. 1 thru 10 
'LEVEL 

B450 

E.U. 1 thru 5 

PANEL K 

EXCHANGE 1 or 2 

ACBOA2 E. U. 1 ONLY 

iAEBOA2 - E._U. 1" 6 
1--______ --t"lAaECOA2 - E. U. 2 " 7 

E. U. 6 tbru 10 

PAltEL N 

~EDOA2 - E.U. 4 " 9 

IAECOlf2 - E. U. 3 " 8 

~\EDON2 - - E. U. 5 " 1e 
PIN NO. SIGNAL GND PIN SIGNAL GND PIN A2 N2 

E4 104 lili1'. R~!.!~?~W-ON 104 111 E4 T4 
115 121' REM-PWR-OFF 115 121 H4 V4 

1-------------+----+-- -------
K3 82 87 EMERG-PWR-DFF 82 87 K3 X3 

r-___ B_4 ____ -; ":_--9-3--+--100 -J.:~ PWR-CONT-COMM -----U-3--+--1-00--+---B-4--+--P-4-~I. 

H4 

C3 65 60 DFSL/ 65 60 C3 R3 
....--------+----.---+-----+---------... ..- ----.. ----.4----~---- ... ---_I 

H3 75 71 DOlL/ 75 71 H3 V3 
r----·-------~------~------1r----------+-------+-------~~------- ------I 

L3 84 79 D02L/ 84 79 L3 Y3 

C4 95 90 D04L/ 95 90 C4 R4 

l--_____ ,F.:....4 ___ -+ __ 1 __ 0_7 ___ I-___ 1_O_2_-t-__ =-DO.:....8::;:L::!./ __ -+ __ l_O_7 _ .. _ .. ____ 10_2_~--F-4-_+--U4-"--_i 

K4 117 113 D16L/ 117 113 K4 X4 

DO 7 2 zo lLi 7 2 DO SO 

JO 16 12 I Z02L/ 16 12 JO WO 
1----------+-----+-------+------.:.---+------ ------+-----+------1 
r-___ B_l ____ -+ __ 25---1 21 SWIL 25 21 Bl PI 

Fl 33 ·---2-9-+----S-W-.2-L-----+----33----+--2-9--·--~-F-l--+--U-l--f 

r--------------+-------b 
LO 23 27 SW<!:L 23 27 LO YO t---------+-----f------+--- ---~--___J------4-----I 

r-____ D_l ____ -+ ___ 3_1 __ -+--__ 3_5 _ _t_---- __ ~~\'8L 3_1 __ ~--=3:...::5-_I__--D-l---+----S1-__f 
J2 57 53 SWAL 57 53 J2 W2 

~-----------_+-----~----_t_------------_4---
D3 66 62 SWBL 66 62 D3 S3 

J3 76 72 S'NRL/ 76 72 J3 W3 

A4 85 80 SC¢L/ 85 80 A4 N3 

co 5 1 TOlL/51 CO RO 

\--___ H_0 ___ -+ ___ 15_~_11 T02L/ 15 11 HO VO 

Al 24 20 T04L/ 24 20 Al HI 

El 32 28 T08L/ 32 28 El Tl 

Xl 40 36 T10L/ 40 36 Kl Xl 

D2 48 44 T20L/ 48 44 D2 52 

H2 56 52 T40L/ 56 52 H2 V2 

D4 97 92 IliXP 97 92 D4 S4 

Jl 39 ·13 'i\'It.:P"~1 39 43 Jl WI 
~-----L-4----+--1-20---r·--1-1-4--~i-----S-W-L-L----~~-1-2--0--+---1-14--~---L-4-~--Y-4---4 

-- .-------+----~-+-

AO· 3 8 SRlL 3 8 AO NO 

EO 13 17 SR2L 13 17 EO TO 
~-------~---+------~--~--~---.. ~~---~~--~_+-----~------4~-------

KO 22 26 SR4L 22 26 KO XO 

Cl 30 34 SR8L 30 34 Cl Rl 

HI 38 42 SRAL 38 42 H1 VI 
Ll 46 50 SRBL 46 50 Ll Yl 

E2 54 58 SCLP 54 58 E2 T2 

A3 63 67 SURL/ 63.----.11--_6_7__ A3 N3 

E3 73 77 SARLI 73 77 E3 T3 

80 4 10 CSIL/ 4 10 BO PO 

1'0 14 18 CS2.L/ 14 18 1'0 VO 

Printed In U. s. A. 



3.2-4 

. TABLE 3.2-3 TABLE 3.2-4 

AAAOA2 AHJl 

BAAOA2 
LEVEL 

EWI 

AACOA2 LEVEL 
. ABJU 

EACOA2 EBJU 

AO A7SF-IND 01 AO A71F-MC 01 

SO A6SF-IND 02 80 A61F-MC 02 

CO A5SF-IND 03 CO A51F-MC 03 

DO A4SF-IND 04 DO A41F-MC 04 

EO .A3~F-IND 05 EO A31F-MC 05 

FO A2SF-INn 06 FO A21F-MC 06 
,..---

HO AlSF-IND 07 HO AUF-MC 07 
---

JO BDBF-IND OS JO BABF-MC OS 

KO BDAF-IND 09 KO BAAF-MC 09-

LO BDSF-IND 10 l"u BASF-MC 10 

Al BD4F-iND 11 Al BA4F-MC 11 

81 BD2F-IND 12 Bl BA2F-MC 12 

Cl BDIF-IND 13 Cl BAIF-MC 13 

Dl A74F-IND 14 Dl IDXF-MC 14 

El A64F-IND 15 El ~AF-MC 15 --
F1 A54F-IND 16 Fl LPBF-MC 16 

HI A44F-IND 17 HI LPSF-MC 17 

Jl A34F-IND IS J1 FRPF-M~ 18 
1--' 

Kl A 24.F-IND 19 Kl SOIF-HC 19 
1---

Ll AI4F-IND 20 
A2 BCBF-IND 21 

Ll SCLF-MC 20 
1---

A2 -LP4F-MC 21 .. 

B2 BCAF-INn 22 
r---:--

B2 LP2F-MC 22 
I--

C2 BCSF-IND 23 C2 LPIF-MC 23 
1----

D2 BC4F-IND 24 
E2 BC2F-IND 25 

D2 NOIF-MC 24 
f------_ 

E2 NOBF-MC 25 

12 BC1F-IND 26 F2 SlOF-MC 26 
t-----

H2 _ A72F-IND 27 H2 S20F-MC 27 

J2 A62F-IND 28 J2 CL8F-MC 2S 

K2 A52F-IND 29 K2 CL4F-MC 29 

L2 A42F-IND 30 L2 N02F-MC 30 

A3 A32F-IND 31 A3 N16F-MC 31 

83 A22F-IND 32 B3 S02F-MC 32 

C3 A12F-IND 33 C3 S04F-MC 33 

D3 BBBF-IND 34 D3 Cl.2F-MC 34 

E3 BBAF-IND 35 Xl CLIF-MC 35 

F3 BBSF-INn 36 F3 N04F-MC 36 

H3 BB4F-1ND . 37 H3 N32F-MC 31 

33 BB2F-IND 38 J3 i.WIlL/ 38 

. K3 BBIF-IND_ 39 K3 NPIL/ 39 

L3 NP2L/ 40 
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Refer' to Table 3,2-5. 

AABON2 
EABON2 

• ••• 
• ••• 

AHLl 
EHLl 

Refer to Table 3.2-6. 

AABOA2 
EABOA2 

• ••• 
• ••• 

AID41 
EHMl 

TABLE 3.2-5. 
AABON:t 

LEVEL 
EABON2 

NO A71F-IND 
PO A61F-IND 
RO A51F-IND 
SO A41F-IND 
TO A31F-IND 
UO A21F-IND 
VO AIIF-IMD 
WO BABF-Ilm 
XO BAAF-IND 
YO BAal-IND 
H1 BA4F-INn 

Pl BA2F-IND 
Rl BAI1-IND 

S1 IDXI'-IND 
Tl LPAF-D1D 
U1 LPBF-DID 
Vl WSF-DID 
Wl FRPF-IND 
Xl SOlF-IND 
I1 SCLF-IND 

i 

N2 LP4F-nm 
P2 LP2F-lND 
R2 LP1l-1lO> 
S2 NOIF-DfD 
T2 NOSl-INn 
U~ S10F-iND 
V2 S20F-IND 

w2 CLSF-IND 
X2 CL4F-Dro 

Y2 N02!'-DfD 

N3 H161'-Dm 

P3 S02F-um 
a3 SO"'~IIfD 
S3 CL2F-IND 
T3 CLIF-IND 
U3 N041-IHD 
V3 N32F-IlID 

Printed ill V.'S.A .. 

AKlJ. 
"EBLl 

01 

02 
. 03 

04 
05 
06 
07 
os 
09 
10 
11 

12 
13 
14 

15 

16 
11 
1S 
,19 

20 

21 
22 
23 
24 
25 
26 
27 
28 

29 

30 
31 
32 
33 
34 
35 
36 

37 

Switch and Indicator logic cables from Con­
trol 1, 2, 3 or 4 logic gate to Display 
Panel. 

TABLE 3.2-6. 
AABOA2 ARIIl 

LEVEL 
EABOA2 ERlll 

AO A78F-MC 01 
DO A6SF-MC 02 
co A5SF-MC 03 

DO A 48F-MC 04 
EO A3SI'-IIC 05 

1'0 A2Sl-MC 06 

KO AlSF;"IIC 07 

JO BDBF-MC os 
KO BDAl-MC 09 

1..0, BDSF-IIC 10 
Al BD4F-IIC 11 

Bl BD2F-IIC 12 
Cl BDIF-IIC 13 

f-. 

Dl A74F-IIC 14 
f-. 

El A60'-MC , 15 

1'1 A 54F-IIC 16 -, 
'HI A44J'-IIC 11 

~-

Jl A34F-IIC IS 
K1 A20'-IIC 19 
Ll A 14F-IIC 20 
A2 BCBF-ilC 21 

B2 BCAr-IiC 22 
C2 B08F-IIC 23 
D2 BC4F-JlC 24 
E2 SC2I'-IIC 25 

1'2 SClF-IiC 26 

B2 A72F-MC 21 

J2 A621'-1I0 28 

IC2 A 52F-MC 29 

L2 A 42l-MC 30 

A3 A 32F-ilC 31 

93 A22F-MC 32 

C3 A 12F-IIC 33 

D3 BBBF-IiC 34 

E3 BBAF-IIC 35 

r3 B8SF-IIC 36 

83 BB4F-MC 31 
33 BB2F-tatC 38 
1(3 BBiF-MC 39 

I 



3.2-6 

Refer to.Table 3.2-7. 

ACBON2 •••• AEAOA7 Logic 
logic 

ECBON2 •••• EEAON7. Logi.c 
logic 

TABLE 3.2-7. 
c.u. 13 or 14 

ACBON2 

RO 

SO 

VU 

WO 

YO 

N1 

Pl 

81 

Tl 

Ul 
Xl 

S2 

V2 

W2 

P3 

R3 

S3 

U3 

V3 

W3 

, X3 
Y3 . 

N4 

P4 

R4 

U4 

V4 

X4 

NO 

PO 

TO 

UO 

XO 

RI 

Vl 

Wl 

YI 

T2 

N3 

T3 

S4 

W4 

Y4 

cable 
gate. 
cable 
gate. 

LEVEL 

TOlD 

Z01D 

T02D 

Z02D 

SW4S 

T04S 

SWIS 

SW8S 
T08D 

SW2S 

TlOD 

T20D 

T40D 

SWAS 

A71F 

DF'SD 

SWBS 

A72F 

DOID 
SWRS 

A74F 

D02D 

SC0D 

A78F 

D04D 

D08D 

0TRDI 
DI6D 

SRIL 

CSIL/ 

SR2L 

CS2L/ 

SR4L 

SR8L 

SRAL 

WDMP 

SRBL 

SCLl' 

SURL/ 

SARLI 
INXP 
DACL 

SWLL 

from Exchange 1 to Control lor' 3 

from Exchange 2 to Control 2 or 4 

EXCHANGE 
c.u. 13 c.u. 14 
AEAOA7 EEAON7 

C5 R5 

D5 55 
-

H5 'V5 

J5 W5 -
L5 1'5 

A6 N6 

B6 P6 

D6 S6 

E6 T6 

F6 U6 
K6 X6 

D7 :)7 

H7 V7 

J7 W7 

B8 P8 
, 

C8 . U8 

D8 88 

F8 U8 

H8 V8 

J8 W8 

K8 X8 
-

L8 V8 

A9 N9 

B9 P9 

C9 R9 

F9 U9 -
H9 V9 

K9 X9 
AS N5 

B5 P5 

E5 T5 
F5 US 

K5 X5 
C6 R6 
H6 'V6 

J6 W6. 

L6 1'6 

E7 T7 

A8 .MS 

E8 f8 
D9 S9 
J9 "9 
L9 Y9 
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Refer toTable 3.2-8. 
AEAOA2 •••• EECOA7 (Xl - X3) 
AEAON2 •••• EECON7 (X2 X4) 
AECOA7 •••• EEAOA2 (X3 Xl) 
AECON7 •••• EEAON2 (X4 X2) 

TABLE 3.2-8. 
EXCHANGE I or 2 

Xl X2 
AEAOA2 EEAON2 

CO RO 
DO 50 

HO VO 

JO WO 
LO YO 
Al Nl 
B1 Pl 
Dl Sl 
El Tl 
F1 U1 
Kl Xl 
D2 82 

H2 V2 
J2 W2 

B3 P3 
C3 R3 
DJ S3 
F3 U3 
H3 V3 

JJ WJ 
KJ X3 

I L3 YJ 
A4 N4 
B4 P4 

C4 R4 

F4 U4 

H4 V4 

K4 X4 

AO NO 
I BO PO 

EO TO 
, FO UO 

KO XO 
Cl Rl 

HI VI 
Jl Wl 

Ll 1"1 

E2 
I 

T2 

A3 N3 

E3 T3 

D4 84 
J4 '114 

L4 1"4 

Exchange 1 and 2 cross-OVer logic cables. 

EXCHANGE 1 or 2 
LEVEL X3 X4 

AECOA7 EECON7 
TOlL C5 RS 

ZOlL D5 S5 

T02L H5 V5 
Z02L J5 W5 

SW4L L5 Y5 
T04L A6 N6 

SWIL B6 P6 

SW8L D6 S6 
T08L E6 T6 
SW2L F6 U6 
TI0L K6 1'6 
T20L D7 S7 

T40L H7 V7 
SWAL J7 W7 

A71F 88 ' P8 

DFSL C8 R8 

SWBL D8 S8 

A72F Fa U8 

DOlL H8 V8 

SWRL J8 W8 

A74F Ka K8 

D02L L8 ' Y8 

SC0L A9 N9 

A78F B9 P9 

D04L C9 R9 

D08L F9 U9 

fn'RL/ U9 V9 

D16L K9 X9 

SRIL A5 N5 
CSIL B5 P5 

SR2L E5 T5 
CS2L F5 U5 
SR4L K5 X5 

SR8L C6 R6 

SRAL HG VG 

WDMP J6 W6 

SRBL 1.6 Y6 
SCLP E7' , U7 

SURL A8 N8 

SARL ES T8 

INXP D9 89 

DACL J9 W9 
SWLL L9 Y9 



3.2-8 

POWER CABLES 

Refer to Table 3.2-9. 

~~:il- B450 Power Distribution DC cable for Panels A andB. 

Refer to Table 3.2-10. 
AABOA71 
EABOA~B450 Power Distribution DC cable f()r Panels C and D. 

TABLE 3.2-9- TABLE 3~2-10. 
AABON7 AABOA7 

(c.u. 1 o~ 3) VOLTAGE BDL6 '(B450-1) (C.U. lor 3) BDL6 (B450-1) 
EABON7 BDLI (B450-2) EABOA7 VOLTAGE BDL1 (B450-2) 

(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 
R9 +20V AABB-L A9 +20V ACDA-L 
89 +20V AABB-Y 6 B9 +20V ACDA-Y 

6 
V9 +20V AABC-L C9 " +20V ACDB-L 
W9 +20V AABC-Y D9 +20V ACDB-Y 
K9 +20V AABD-L . A8 -4.5V ACDA-L 
Y9 +20V AABD-Y B8 -4.5V ACDA-Y 

9 
N8 -4.5V AABA-L C8· ·:4.5V ACDB-L 
P8 -4.5V AABA-Y D8 --4.5V ACDB-Y 

R8 -4. 5V AABB-L A6 -12V ACDA-L 
88 -4.5V AABB-Y 9 B6 -12V ACDA-Y 12 
V8 -4.5V AABC-L C6 -12V . ACDB-L 
W8 -4.5V AABC-Y D6 ~12V ACDB-Y 

K8 -4.5V AABD-L 
Y8 -4.5V AABD-Y 
N6 -12V AABA-L 
P6 -12V AABA-Y 
R6 -12V AABB-L 
86 -12V AABB-Y 12 
V6 -12V AABC-L 
W6 -12V AABC-Y 
K6 -12V AABD-L 
Y6 -12V AABD-Y 
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Refer to Table 3,2-11. 
AEBON7 
EEBON7 B450 Power Distribution 

Refer to Table 3,2-12. 
AEBOA7 •• B450 Power Distribution 
EEBOA7 II B450 Power Distribution 

. TABLE 3~2-11. - . 
EXCHANGE B450 
AEBON7-l VOLTAGE BDLG-l 
EEBON7-2 BDLl-2 

N9 +20V AEFA-L 
P9 +20V AEFA-Y 
R9 -+20V AEFB-L 
S9 +20V AEFB-Y 

10 
V9 +20V AEFC-L 
W9 +20V AEFC-Y 
X9 +20V AEFD-L 
Y9 +20V AEFD-Y 

N8 -4.5V AEFA-L 
P8 -4.5V AEFA-Y 
R8 -4.5V AEFB-L 
88 -4.5V AEFB-Y 

- V8 -4.SV AEFC-L 
13 

W8 -4.SV AEFC-Y 
-'" 

X8 -4.SV AEFD-L --
Y8 -4.SV AEFD-Y 
NG -l2V AEFA-L 
P6 -l2V AEFA-Y 
R6· -12V AEFB-L 
SG -12V AEFB-Y 16 

V6 -l2V AEFC-L 
wa -12V AEFC-Y 
xa -12V AEFD-L 
ya -l2V AEFD-Y 

IJftnted m U.S.A. 

DC cable for Panels Eand F. 

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

TABLE 3.2-12 • 
EXCHANGE B450 
AEBOA7-l LEVEL BDL6-1 
EEBON7-2 BDL1;..;2 

A5 EMER-OFF-El.G 
B5 EMER-OF~-E2,7 

C5 EMER-OFF-E3,8 18 
D5 EMER-OFF-E4,9 -
E5 EMER-OFF-:-E5~IO 

A6 POWER-ON-El,6 
B6 POWER-ON-E2,7 

C6 POWER-ON-E3,8 1 

DG POWER-ON-E4,9 

E6 POWER-ON-E5,lO 

A8 POWER-OFF-El,6 
B8 POWER-OFF-E2,7 
C8 POWER-OFF-E3,8 4 

D8 POWER-OFF-E4.9 

E8 POWER-OFF~E5,lO 

A9 PC-COM-El,6 

B9 PC-COM-E2,7 
C9 PC-COM-E3 t 8 1 
D9 PC-COM-E4,9 
E9 PC-COM-ES,lO 



3.2-10 

Refer to Table 3.2-13. 

AHNl • • • BBJl-A2 Power cable to Control 1 or 3 Display Panel from 
'B450 power quad. 

EHNl ••• BBJI-N2 Power cable to Control 2 or 4 Display Panel from 
B450 power quad. 

TABLE 3.2-13,,' 
CONTROL.UNIT 1 or 3 CONTROL UNIT 2 or 4 

DISPLAY PANEL 8450 DISPLAY PANEL 8450 
VOLTAGE VOLTAGE 

AUNl BBJ1A2 EHNI BBJlN2 
1. HO 1 NO 

; 
2 BO 2 PO 

3 COMMON-l CO 3. COMMON-2 KO 
4 DO 4 SO 
5 EO 5 TO 
6 FO 6, UO 

7 HO ' 7 VO 
.8 JO 8 WO 
9 -24VDC-l KO 9 -24vnC-2 XO 

. 10 LO .10 YO 
11 A1 11 Nl 

. 12 81 12 P1 

14 -120VDC-l Dl 14 -120VDC-2 SI 
18 -12VDC-l .n 18 -12VDC-2 VII 
20 -100VDC-l Ll 20 ...;,100VDC-2 Yl 

22 +20VDC-l B2 22 +20VDC-2 1'2 
24 -+100VDC-l D2 24 -+lOOVDC-2 S2 
27 MASTER CLEAR-l H2 27 BSTER CLEAR-2 V2 
29 SEQ. COMPLETE-l K2 29 SEQ. COMPLETE-2 X2 
30 -4. SVDC-l L2 30 . -4. SVDC-2. Y2 
33 CI-ON-P C3. 33 C2-0N-P R3 
35 CI-0FF-P E3 3S C2-0FF-P 1'3 

. 50 PI-E-oFF L3 50 
." 

P2-E-OFF Y4' 
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I __________ ~_O_~_U_~_E ____________ ~, _________ ~_O_D_~_L_~ __ 2 ________ __r_-----____ M_~_D_U _~ E _---3--------- ________ M OJ? U L ;_~ ___ . ______ --.-__ __ ~<?_D U ~_E_? ____ _ 
I , - -------1--------~ r-·---------r-------~-~ --~ 

, 
I 

MODUL E LOGIC 

DC 

AC 

BLDG. GND. 

C"JO 

FRAME 
STUD 

L ________________ _ 

~---------~--~M~O~D~U~L~E~L~O~~~IC~---~AA80A2 ~------------~---------~AAOOA2 

DC r-__ ~DC~ _ _QAA80N2 .-____ --=D:..:C'--_-¢ AA 00 N2. 

AC CAJO AC CAJO AC CAJO 

, FRAME BLDG. GND. FRAME "----------------.----'l'--'lr-----~ fRAME 

____________ ~ _________ S~~_o-_-_-_-_-_--_-_-~~~~=-_-_-_-_-_-_-~-_-_---'.I----"-'l'-_-_-'l'-~~:::~=_'---Q __ S_T_U_D_"' ____________ ~ _________ S_T~: _____ _ 

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

DC 

DC 

AC 

DC 

AC 

ELECTRONICS UNIT CONTROL 

CLOCK 1U ! 1L 

HEADS 
NO. 10 

CLOCK OUTPUT 

MODULE LOGIC 

DC 

AC 
CAJO 

__________ ~,~--t-~~B~L~D~G~.C~ND~.~ ~\tM~ 

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

POWER CONTROL TO B0450-2._ 

r--- -- ----------------------- ---- ------, ,--------E34So---------------------------------------- -------;;;-O~;S~~-C~E---- - ----- --------- ---- ---- ------ -- --- -- ----- -- I 

AC 

AC 

AC 

AC 

AC 

DC 

DC 

DC 

DC 

DC 

BLDG. "CND. 

M LE 1 

MODULE 2 

MODULE 3 

MODULE '" 
MODU LE S 

MODULE 1 

M DULE 2 

MODULE 3 

MODULE '" 

MODULE 5 

RACK E 
PANEL B 

__________________ ~M~O~D~U~E~~O~G~IC~ __ ~_QAABON2 

________ ~H~S~D~L~-~I~N~F~O~.~C~E~N~T~E~R_T~A~P~S~E~L~E~CT~7-~1 ACBDN2 

_______ ~H~S~D~L_-______________________ ~~ AC~N7 

AAAO A2 LOGIC ' 

I 
AAAO N2 POWER MAINTENANCE 

~-DQll~ __ ~ PANEL 
'-----' 

~------<)~ WRITE I I, 
L-..J 1 ~~~~OLUT . 

.... ---'....:...:..:..:..::.=---.... , 

~ POWER CONTROL 

tr---- I 
A"CO N2 DC-PANELS A ~ B 

1 AC AO A2. DC-PANELS C ~ D 

<----

I 

: CONNECTOR PROCESSOR 2 CABLE 

PANEL K r--- __ E~,!: ~_C:~~':.E __ ~':!.':.V _________________________________________________________ " ______ !:..U~ l..~~~,=-E_ ~~L~ ________ -, ____ , 

I 
RACK C 

I , 
" -----.r PROCESSOR 1 '--_ I 

1--_· L- CKLI r ....s--. I 
------------------------l 

r--o- [ CKLO E.U. 1 ::J~---'1'---"----='--Q AE BO AZ 
EXCHANGE' 1 I 

1 

,------------------'---------, '--
I CONTROL 10R3 LOGIC GATE: IDISPLAY10R3POWER 

I \ I' 

~, [ .., AECOAZ Zl""--<> CKK1 E.U. 2 .... ~----'1'------='--Q 

I ~~ AHJ1 DISPLAY W' , 
I r:--:-=-:-:::- PANEL ~ , 

"A CO A2 ~ AHK1 AA BO N7 DC - PANELS At B 

I ~' AHN1 I 'C BO "7 , ' 

AE AO 10.7 ~ ______________ -, 

AE AO N7 I "I [ -, ~AE"'C=:O:-:N:-:Z-i ",1""--0- CKKO E.u. 3 ....J~----Jf'---------''-<> 

!d, [ -, ~A E~D;;-;0;-;A:-:;2-i 
z~_-<> CKJ1 E.U.4 
~', .... 
~ [ '- ----'---' AE DO NZ 
~;--<> CKJO E.U. 5 .... 1-----'1'--.., '<----

w, ~ 
~: --------------

I .. A 80 N2 ~ AHL, n n I DC - PANELS C C 0 

I ~ ~ AHM1 L _____ -< ACBOA2 , 

~AC:!i0N2 ----.1 AC 1.0 NZ , 

I -- '----- I 

AEBOA1o-,' __________ -, 

AE BO N7 : 9--'-----, , 
- -r---------.J 

'- __________________________ ...J 

88J1-A2 

6450 
POWER 

DISTRIB. 
CONTROL UNIT 
1t2.0R3~'" 

P Pt~~iSSOR 2 -'....J r---EXCHANGE-2--- - "'=-=:~~~~e~~-: r - - CONYROL 20if4-LOGTC--GATE---- - - - - - - - - -, 

.. I L , ~ CABLES 1 I ~ IDISPLAY 20R '" POWER. BBJI-N2 

l
UI [ L EEBOAZ I [A"OA2 ~ DISPLAY 6J ' ,,~--<> CNL6 E.U. 6 ~.------------'~ 1 ~ .. - -"L- EHJ1 pANEL 
0: .... " 1 rECO .z 1 I ..... ~ r.=-:-=-=- I ' I .J~_-<>C CNK7 E.U. 7:J--- - n EEAOA2 p~ EEAO"7, , 'ACOA2,~ EHK1 EABON7 DC-PANELS AeB' 

, 6: r -, i ~ EEAON2 X2 EEAON7 1 ~ ~ EHN1 'ECBOA7 'DC-PANELS ctD 

I 
~r--<> L... CNK6 E.u. 8 f--' N F , I, • L EHL1 I 

~~_-<> C CNJ7 E.U. 9 h i EE DO A2 £ECO A7 X3 EE BO A7 I i ~~ EHM1 1 EC BO A2 I 

AABOA2 CONTROL WINCHES.o--__ --,:r--_--t,-'1'...JfU ..... ''---;~ CNJ6 E.U.10 ~ i EE OON2 ~~ EE BO N7 ......l-- L~ . ------<I EC AON2 , 

I 

I L_AC_B_OA7 _______________ Y ._LO_G_'_C ___ P_LU_G____ I L... f-' I r ! L 
L- _--.J Lr-r----p;~~ ~-~-- ------ DDKe ;B:OOO)OR-E~K-J12 -::==---:.-=-==--=-=-----_=l =-=-=-- -=::;:~:~~~:O--;X~A~G~l-- - - - -~ .JI, 

PROCESSOR 1 CABLE I - .. -. ----

HSDL -

D~4WOO~~~K-J~t8BO) L _______ =====-_-_-:::::_-_~~~~~-_-_-~-~:~::~~~~~~~~~~:~T2~~~~F~T~O~~~~~C~~~N~C~EW2~_-_-~~~~~-_-_-~~==~-_-_-~~~=~"-_-_-::~~~-_-_~ __ j 
FI.GURE 3.2-1 

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: . 

LOCAL-REMOTE 

4PDT LOCAL-REMOTE 
(SHOWN IN REMOTE) 

~ ____ ~~ ____ ~~ ____ --____ --__________ ~-24V 
~.~G_N_D_A_DI_S-_02~ __ ~C~ 

(51.02.0) REMOTE 

PWR-O N- Lf,VEL c 0--

(51.01.0) 

-i • .,...:::.:GN.!!::D:......::A:!!::.D!;;!IS:..,..:-O:...!.' ________________________ ---"C:"OCh--L.! ...JQ;c--"'""'f'C~R __ L/ ...... TO SYSTEM 

(51.02.0) 
(98.00 .• 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 lit. 

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

Prtnteclln U.S.A. 

NOTE 

A power-off sequence of the D.F.C.U. can 
not be initiated from the Maintenance 
Pan~l with the LOCAL/REMOTE switch in 
REMOTE. 
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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. If 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 stx 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 BAnFts to check for correct parity. See Figure ~.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. 
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 SRnLts into the Storage 
Read Switches '(SRnS's). The SRnS's are latched by SCUM for 1.6 micro­
seconds. See Figure 3.4-3. 

Printed 10 U.S.A .. 
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F~eol 
R3A 

FRAOI 

F'R8S 

FRBDI R3A 

FRAS 

FR8DI 

FR8S R3A 
FRAOI 

FR8DI 

FRBS R3A 

FRAS 

FR8S 

FR401 R3A 
FR2DI 

FR1S 

FR4DI R3A 
FR2S 

FR1DI 

F'R4S R3A 

FR2DI 

FR101 

FR4S R3A 
FR2S 

FR1S 

F8IS1 R3A 

0P0S-02 

0P0S-01 

FBISI R3A 
0PES-01 

0P0S-02 

0PES-02 R3A 

F8Il 

0P0S-01 

0PES-01 R3A 
0P0S-02 

FelL 

R1A0 

seLfl 

Prlnted lDU.S.A. 

I--

-

r---

~ 

-

f.-

-

-
f---

~ 

40 
SWH R1A0 SWH 

0PES-Ol 

13.00.0 13.01.0 13.01.0 

C50 SWH 

Fell 

96:00.0 17.02.0 

40 
SWH R1A0 SWH 

0PES-02 

13.00.0 13.0tO 13.01.0 

40 
SWH 

FRPS (TRUE IF PARITY REQUIRED) 

13.0tO 

FIGURE 3.4-2 
OUTPUT PARITY GENERATION 

0P0S-01 

0PES-01 

Fell 

FeISI 

0P0S-02 

0PES-02 



"=---- R2A0 SWH R1A0 SWH 

eso SC.LM SRSS -
~~~ (1.6},s) SCLM 

20.00.0 20.00.0 20.00.0 20.00.0 

96.01.0 03.02~0 

- R2A0 
~ 

STSM SRSS/ 

---- C200ns) 

L R2A0 SWH R1A0 SWH 

eso SRBL SRAS 

SRAL 
20.00.0 20.00.0 20.00.0 20.00.0 

SR8L 

SR4L 

SR2L R2A0 

SR1L SRAS/ 
""" 96.01.0 

-~,... .... - - - - - - ~ - ~ - - ~ - - - - - - - - - - - - .;... - - - ~ - - - - - - -- SR8 

SR4 

- SR2 

"'F"'''''''- - - - - - - - - - ~ - ~ ~ - - - - - - - - - - - - - - - - - - - - - -

L R2A0 SWH R1A0 SWH 

SRtS -
20.01.0 ,20.01.0 20.01.0 20.01.0 

R2A0 

SR1S/ 
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3.5 'ADDRESSING 

GENERAL DESCUIPTION 

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 HAft Register decoding" 

For any option, it 'tdisk set" is the disk or disks required for two com­
plete sequences of segment addresses and one complete track sequence. 
The track sequence 1s 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 setft is'two 
disIts.. Segments 00 thru 49 are on the "lower" face of disk one, and 
50 thru 99 are on the "upper" face of the sarno 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 dislt' wi th addresses 
00 thru 99 on'both faces. Tracks 00 thru 49 are on 'the "lower tt face 
and 50 thru 99 on the "upper" face. 

In the 96 option, four disks make up a set w:ith 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 'tt face of disk two and 
750 thru 999 011 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 MI, which can be read or written; 
and M2, which ca.n be read only. Regardless of the Storage Unit option, 
the Maintenance segments will always be 96 cnaracterse ' 

In time with word twelve of M2, there is a fictitious address called 
M3. This address does not represent a Mainte:nance sc~gment, but is 
extra insurance for the termination of an MSl Write c)peration and 
gives symmetry to the addressing scheme. 

Maintenance segment addresses differ from Inforoul.tioll addresses in 
that they are forbidden combinations. 

1. Ml address is four binary tens. 
2. M2 address is six binary twelves. 
3. M3 address is thrlee binary thirteens. 

For detailed description of Information and Address layout, refer to 
the B475.5l Technical Manual, Section 3.6. 

Printed 1D U. S.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 transfe;r from System to D.F.C.U. is paralled by bit. Ad­
dress digits on the-File Write Lines (FWnL) ,are shifted thr~ugh the 
"N" Register into the "Aft Register. 

When the complete File Address Word has shifted into the "AU Register, 
it is decoded and the output trunk level (~RD/) seelts the designated 
E.U. The decoded output levels of the "Aft 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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Decod'ed outputs are as follows: 

!~~}Electron1C Unit Select Levels 
A78F 

DO ILl 
D02LI 
D04LI Disk Select Levels 
D08LI 
Dl6LI 

DFSL/} Disk Face Select Lev'el 

TO ILl 
T02LI 

. T04LI 
T08LI Track Selec·t Levels 
TIOLI 
T20L/' 
T40LI 

ZOlL/L Z02L(J Zone Select Levels 

Character Option Select Levels 

The characters per segment levels, CSlLI and 'CS2L/, from the E.U. de­
termine the manner in which the File Address 'Nord is decoded. 

Figure 3.5-1 is a simple block diagram showing how these levels are 
decoded in Control. 

CS1L/ 

/II. 

FIGURE 3.5-1 
OPTION SELECT 

480CS 

96CS 

240CS 

0 
A 
0 

E 
C 

0 
'0 

R 
0 

E 
I 

5 
N 

5 
G 



3.5-4 

File Address Decoding for 480 Option 

480 CHARACTER OPTION-50 SEGMENTS PER DISK FACE 

1.2. 
~EGMENT$ 

UTHRU 1.7 

1.8 THRU 4. 

tl. THRU 2.7 

00 THRU 11 

2 

FIGURE 3.5-2 
DISK SET-480 OPTION 

I. 

,-, 

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

1. Segment QO • 49 on disk 1 and 2 "lower" face. 

2. -Segment 50 • 99 on disk 1 and 2 "upper" face. 

3. Track 00 -.49 on disk Ie 

4. Track 50 .. 99 on disk 2. 

7 6 5 4 - 3 2 . 1 

78 68 58 48 38 

74 64 54 44 - 34 

72 62 52 42 32 

71 61 51 41 31 

~~L~T' 
., 

I 

28 18 

24 14 

22 12 

21 - 1 1 

, 

I 

!'REG., "/1\ 

: 
.. . 
.. .. 

Segment Address 00 .. 99 

Track 00 .. 99 

Disk Set 0 .. 9 

-Not used except- for Maintenance Segments 

E.U. Design~te 0 .. 9 

FIGURE 3.5-3 
"An REGISTER DECODING-480 OPTION 
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The following is a description of how each decoded output is generated. 
The "Att Register is represented by decade. 

E.U. Designation 

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

DisIt Selection 

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

DOlL 
480 CS • (+ A44F • A4lFJ-

+ A44F • A42F , Track equ.als 50 ~ 99 
+ A48F) 

D02L 
A51~ 480 CS • ~ Disk set 1, 3, 5, 7 or 9 

D04L 
A52FJ 480 CS 0 ... Disk set 2, 3, 6 or 7 

D08L 
480 CS • A54FJ ... Disk set 4, 5, 6 or 7 

Dl6L 
480 CS • A58FJ ... Disk set :9 or 9 

Disk Face Selection 

The Disk Face is selected by the second decade. 

DFSL/ 
480 CS • (+ A24F • A2IF}-- . 

+ A24F • A22F Segment address equals 50 ~ 99 
+ A28F) 

Segment address equals 00 ::;> 49 for "lower" fa(ce, 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 $ A4 TnnL 

00 OR 50 00 

01 OR 51 01 

0·2 5'2 0'2 
THRU OR THRU THRU 

4,1 91 47 • • 
48 OR 98 48 

49 OR 99 49 

Printed in U. S.Ao 
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TOIL 
A3lFJ 96 CS/ • r---------------------~~ Track one level 

T02L 
• A32FJ 96 CS/ ~--------------------~. Track two level 

T04L 
• A34FJ ' 96 CS/ ~--------------------~. Track four level 

T08L 
96 CSI ~--------------~----~. Track eight level o A38FJ 

TIOL 

T20L 

T40L 

96 CS/ ., (+ A48F/ • A44F/ ., A41F} , 
+ A44F • A42F • A41F/ 
+ A48F • A44F/. A41F/) 

96 CS/ • (+ A42F • A41F J-
+ A44F / • ,A42F 
+ A48F • A44F/ • A41F/) 

96 CSI • (+ A44F ., A42F/ • A41F/}' 
+ A48F • A4lF) 

Zone Selection 

TRACK 

ijo => 19 
30 => 39 
60 => 69 
80 => 89 

TRACK 

, t20 => 29 
30 ~ 39 
70 ~ 79 
80 ~ 89 

, TRACK 

{
40 => 49 
90 => 99 

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 

Z9JIL 
LT012S] (+' 480 CS • LT050S • • Zone 1, "lower'· face 

+ 480 CS • LT050S • GE028S] .. Zone 3, "lower" face 

+ 480 CS ., GE050S • LT062S] ~ Zone 1, "upper" face 

+ 480 CS • GE050S • GE078S~ .. Zone 3, "upper" face, 

Z(lJ2L 
GE012S] (+ 480 CS • LT050S • • Zo~e 2 or 3, ulower" 

+ 480 CS • GE050S .. 'GE062S~ ~Zone 2 or 3, "upper" 

Information/Maintenance 
Segment Indicator 

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

Ie A6 0 ~ 4 for Information segment. 

2. A6 5 => 9 for Maintenance segment one. 

3. A6 10 => 14 for Maintenance segment two 0 

face 
face 
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ADDRESS RANGE - 480 OPTION 
A6 

A5 A4 A3 A2 A1 DISK DISK' 
INF MS1 MS2 SET 

0 0 0 0 0 
1 

0 4 9 9 9 
0 

0 5 0 0 0 
2-

0 9 9 9 9 

1 0 0 0 0 
3 

1 4 9 9 9 
1 

1 5 0 0 0 
4 ! 

1 9 9 9 9 

2. 0 0 0 0 
5 

2. 4 9 9 9 
2. 

2. 5 0 0 0 
6 

2 9 9 9 9 
0 5 10 

3 0 0 0 0 
7 

3 4 9 9 9 
3 

3 5 0 0 0 
a 

3 9 9 9 9 

4 0 0 0 0 
!~ 

4 4 9 9 9 
4 

4 5 0 0 0 
10 

4 9 9 9 9 

5 0 0 0 0 
11 

5 4 9 9 9 
5 

5 5 0 0 0 
1,2 

5 9 9 9 9 

6 0 0 0 0 
I ~, 

6 4 9 9 9 
6 

6 5 0 0 0 
14 

6 9 9 9 9 

7 0 0 0 0 
15 

7 4 9 9 9 

i 7 
7 5 0 0 0 

16 
7 9 9 9 9 

= 
8 0 0 0 0 : 17 
8 4 9 9 9 

8 
8 5 0 0 0 

18 
8 9 9 9 9 

79 0 0 0 0 
19 

9 4 9 9 9 
9 

9 5 0 0 0 
20 

9 9 9 9 9 
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File Address Decoding for 240 Option 

240 CHARACTER OPTION-100 SEGMENTS PER 01 SK FACE 

.... 
SEG~ENTS 

S8 THRU 99 

2 .. THRU 55 

00 THRU 23 

58 THRU '9 

244 THRU 55 

00 THRU 23 

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 

78 6'8 58 48 

74 64 54 44. 

72 62 52 42 

71 61 51 41 

, . 

I 

II 

I 

3 2 

38 28 

34 24 

32 22 

31 21 

" I 

18 

14 
" 

12 

1 1 

I 

: 
. 
po 

I\' REG. 

Segment Address 00 • 99 

Track 00 => 99 
Disk Set 00 9 19 (Information/Maintenance 

Segment Indicator) 

E.U. Designa·te 0 • 9 

FIGURE 3.5-5 
"A" REGISTER DECODING-24P 'OPTION 

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

The "AU Register is represented by decade. 

E.U. Designation 

A binary configUration of zero selects E.U. 1; one selects E.U. 2; 
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nine selects E.U. 10. 

Disk Selection 

The disk is selected by the fifth and si'xth decades'. Since the disk 
set can, never exceed 19 and A6 may be any value of 0 .. 14, AS outputs 
are first decoded to determine an Information or Maintenanc. 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. ' 

DOlL' 
240 CS • ,A5.1FJa-------------...... Disk set 1, 3, 5, 7, 9, 11, 

13, 15, 1'7o~,i9 
D02L' 

240 CS • (+ A52F • A61S/1~----~. Disk set 2', 3, 6, 7, 10, 11, 
+ A52F/ • A61S~ 14, 15, 18 or 19 

D04L 

+ AS8F/ • A54F • A52F/ ---r.~ Disk set 4, 5, 6, 7, 12, 13, 
240 CS • (+, A6IS/ • A5SF/ • A54F 1 

+ A61S • A58F/ • A54F/ 14 or 15 
o A52F) , 

D08L 
240CS CI (+ A61S/ • A58F ~ A54F/'r 

• A52F/ Disk set 
+ A6IS • A58F/ • A54F/ 
+ A6lS • A58F/ e A52F/) 

Dl6L 
240 CS • (+ A6lS • A58F ·A54F/ t-

• A5,2F/ Disk set 
+ A6IS • A58F/ • A54F , 

• A52F) , , 
.. . . 

Disk Face Selection 

The disk face is selected by the fourth decade. 

DFSL/ 

8, 9, 10, 11:;, 12,' 
13, 14 ~r 15 

16, 17, 18 or 19 

240 CS • (+ A44F 6) A41F~ 
+ A44F • A42F·~-----IIiIJp~ Track eq~ls 50 .. 99 

, + A48F) 
,Track eqWLls'OO • 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. 

Prblted ID U.S.A .. 
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A3 ~ A4 TnnL 

00 OR 50 00 

01 OR 51 01 

0·2 5'2 Jz 
THRU OR THRU THRU 
4,l ~7 ~7 

48 OR 98 48 

49 OR 99 49 

TOIL 
96 CSI • A3lFJr----------------------•• Track one level 

T02L 
96 CSI • A32FJr-------------•• Track two level 

T04L 
96 CSI • A34F]t---------------.... Track four level 

T08L 
96 CSI • A38FJ~-------------------~.Track eight level 

TlO 

T20L 

96 CSI • (+ A48FI • A44FI • A4lF } 
+ A44F • A42F • A4lFI 
+ A48F • A44F I • A4lF I) 

96 CSI • (+ A42F • A41F } 
+ A44F I · A42F 
+ 'A48F '. A44F / • A4lF /) 

T40L 
96 CSI it (+ A44F • A42F I • A41F I } 

+ A48F • A41F) 

Zone Selection 
.' ' 

TRACK 

~
10 ,. 19' 
30 ,. 39 
60 • 69, 
80 .89 

TRACK 

~
20 • 29 
30 .39 
70 • 79 
80 • 89 

TRACK 
540 9 49 
L90 • 99 

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. 

Z(lJiL 
(+ 240 CS • LT024S -----------~.Zone 1, either face 
, + 240 CS,. GE024S) • Zone 3, either face 

Maintenancel Information 
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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3.A6 10. 14 for Maintenance segment two. 

ADDRESS'RANGE - 240 OPTION 
A6 

AS A4 A3 A2 A1 DISK 
DISK 

INF MS1 MS2. SET 

0 0 0 I 0 0 
1 0 

0 i 9 9 9 9 

1 I 0 0 0 0 I : 
2 1 

1 i 9 9 9 
I 

9 

2 0 0 0 0 
3 2 

2 9 9 9 9 

3 0 0 0 0 
4 3 

3 9 9 
; 

9 9 i 

4 0 0 0 0 
5 4 

4 9 9 9 9 
0 5 10 

5 0 0 0 0 
() 5 

5 9 9 9 9 

() 0 0 0 0 
7 () 

() 9 9 9 9 

7 0 0 0 0 
6 7 

7 9 9 9 9 

8 0 0 0 0 
9 8 

EI 9 9 9 9 

9 0 0 0 0 
10 9 

9 9 9 9 9 

0 0 0 0 0 
1 1 10 

0 9 9 9 9 _. 
1 0 0 0 0 

12- 1 1 
1 9 9 9 9 

2 0 0 0 0 
13 1 2 

2 9 9 9 9 

3 0 0 0 0 
14 13 

3 9 9 9 9 

4 0 0 0 0 
15 14 

4 9 9 9 9 
1 6 11 

5 0 0 0 0 
16. 15 

5 9 9 9 9 

() 0 0 0 0 
17 16 

() 9 9 9 9 

7 0 0 0 0 
1 8 1 7 

7 9~ 9 9 9 

8 0 0 0 0 
19 18 

8 9 9 9 9 

9 0 0 .0 0 
20 1 9 

9 9 9 9 9 

Prlnted m U. S.A. 
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File Address Decoding for 96 Option 

96 CHARACTER OPTlON-250 SEGMENTS PER DISK FACE 

110 
SEGMENTS 

80 
SEGMENTS 

060 THRU 139 

000 THRU 059 

CW FACE ----..t 

890 THRU 999 640 THRU 749 

390 THRU 499 

560 THRU 639 

060 THRU 139 

500 THRU 559 

2 3 

FIGURE 3.5-6 
DISK SET - 96 OPTION 

890 THRU 9'» 640 THRU 749 

390 THRU 449 

810 THRU 889 560 THRU 639 

310 THRU 389 

750 THRU 809 500 THRU 559 

250 THRU 309 

,'. /c. 

A disk set in this option consists of four disks hold~ng two complete 

I 

ranges of segment 

1. Segment 000 

2. Segment 250 

3. Segment 500 

4. Segment 750 

-. . .. 

7 6 5 4 3 

78 68 58 48 38 

74 64 54 44 34 

72 62 52 42 32 

71 61 51 41 31 

~~T' 
I 

q 

addresses with one complete track range. 

~ 249 

~ 499 

~ 749 

~ 999 

2 

28 18 

24 14 

22 12 

21 1 1 

I 

on "lower" face of disk 1 and 3. 

on "upper" face of disk 1 and 3. 

on "lower" face of disk 2 and 4. 
on "upper" face of disk 2 and 4. 

., 

, 

: Segment Address 000,.999 

-Track 00 => 99 

.... 

Disk Set 0 • 4 (Information/Maintenance Seg­
ment Indicator) 

E.U. 0 • 9 

FIGURE 3.5-7 
"AU REGISTER DECODING - 96 OPTION 

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 of·zero selects E.U. 1; one selects E.U. 2; 
nine selects E.U. 10. 

Disk Selection 

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 AI, 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 1mintenance segment operation and 
then given pseudo-values of 0 • 4. The final address decoding logic 
decodes the four two and one levels of the pseudo-values for disk se­
lection. 

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

DOlL 

D02L 

D04L 

D08L 

DI6L 

96 CS • GE500SJt---------... Segment addresses 500 .. 999 

96 CS • (+ A54F • A5IFJ 
+ A54F • A52F 1-. ------.. Track equals 50 => 99 
+ A58F) 

96 CS • A6lSJ .... --------:---... Disk set 1 or 3 

96 CS • A62S]J---~-----........ Disk set 2 or 3 

96 CS • A64SJt----------..... Disk set 4 

Disk Face Selection 

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

DFSL/ 
96 CS • (~ GE250S • LT500~t-----..Segment Address equals 

250 =;> 749 "upper "faces of 
disks·l and 3 

+ GE750S~~------------..segment. address equals 
750 ~99~._'tupper 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 fifth 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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TOIL 

T02L 

T04L 

T08L 

TIOL 

T20L 

T40L 

A3 ~ A4 TnnL 

00 OR 50 00 

01 OR 51 01 

0'2 lz 0'2 
---'-

THRU OR THRU THRU 4l ~7 ~7 

48 OR 98 48 

49 OR 99 49 

96 CS • A4lFJ I-------------~~ Track one level 

96 CS 1--------.------------.. Tr~a.ck two level • A42FJ 

96 CS I----------------~. Track four level • A44FJ 

96 CS • A'48F] I--------------------~~ Track eight level 

96 CS • (+ A58F/ • A54F/ II> A51F} 
+ A54F • A52F • A51F/ 
+ A58F • A54F/ • A51F/) 

96 CS • (+ A52F • A5lF } 
+ A54F/ • A52F 
+ A58F • A54F/ • A51F/) 

96 CS • (+ A54F • A52F/ .. A51F/} 
+ A58F • A5lF) 

'I'RACK 

{~,g : ~~ 
60 = 69 
80 1= 89 

TRACK 

i;g ,: ;~ 
70 := 79 
80 ,= 89 

TRACK 
540 := 49 
L90 := 99 

Zone Selection 

The zone is selected by the first, second and third d,~cades. 

1. (LT) indicates segment address Less Than. 

2. (GE) indica.tes segment address Greater Than or ]~qual To. 

Z~lL 
(+96 CS • LT250S • LT060S11o-------~. Zon1e 1, Disks 1 or 3 

:.J "lowe!r'" face 

+96 CS GE250S LT500S LT310S}----. Zone 1, Di~3ks 1 or 3 
• • . 

"upp'er" face 

+96 CS GE500S L'f750S • LT560SJ~ Zone 1, Disks 2 or 4 
• · nl~)wer" face 

+96 CS • GE750S L~r810sJ ... Zone 1, Di~;ks 2 or 4 · "upper ,face 

+96 CS • \lE250S • L'f500S' • GE390S~ Zon'e 3, Disks 1 or 3 
"upper" face 



~ FI ELD EN GIN EERI N G TECHN I CAL. MAN UAL ____ --t.....;;;.B4.=.,;7;.,;;O.....;,. • .;;.:51;;;;...-.... 1· ....;:3::-..:.;.;5....;-1::.;:5~1 
July 1, 1964 _ 

Z{lj2L 

+96 CS • GE500S • LT750S • GE640S]---. Zone 3, Disks 2 
"lower" 

or4 
fac~ 

+96 CS • GE750S • GE890S}l------.~ Zone 3, Disks 2 or 4 
"upper" face 

+96 CS • - LT250S • GE140S~ .. Zone 3, Disks 1. or 3 
"lower" face 

(+96 CS • LT250S • GE060S] .... -----•• Zone 2 or 3, Disks 1 or 3 

+96 CS • GE250S • LT500S • GE3l0SJ----. Zone 

+96 CS • GE500S • LT750S • GE560S}--t-- Zone 

+96 cs • GE750S • GE8l0S)] • Zone 

Information/Maintenance 
Segment Indicator 

2 or 3, 

2 or 3, 

2 or 3, 

"lower" face 
Disks 1 
"upper" 
Disks 2 
"lower" 
Disks 2 
"upper" 

or 3 
face 
or 4 
face 
or 4 
face 

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. 
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ADDRESS RANGE - 96 OPTION 
A6 

AS A4 DISK A3 A2 A1 DISK 
SET INF" MS1 MS2 

0 0 0 0 0 
1 

4 9 4 9 9 

0 0 5 0 0 
2. 

4 9 9 9 9 
0 5 10 0 

5 0 0 0 0 
3 

9 9 4 9 9 

5 0 5 0 0 
4 

9 9 9 9 9 

0 0 0 0 0 
! 5 

4 9 4 9 9 

0 0 5 I 0 0 
6 

4 9 9 ! 9 9 
1 6 11 1 

5 0 0 0 0 
7 

9 9 4 9 9 .. 
5 0 5 0 0 

8 
9 9 9 9 9 

-
0 0 0 0 0 

9 
4 9 4 9 9 ._-
0 0 5 0 0 

>---. 10 
4 9 9 9 9 

2. 7 12 _. 
2 

5 0 0 0 0 
1 1 

9 9 4 9 9 _. 
5 0 5 0 0 I 

1 2. 
9 9 9 9 9 

-
0 0 0 0 0 

13 
4 9 4 9 9 

0 0 5 0 0 
14 

4 9 9 9 9 
3 8 13 3 

5 0 0 0 0 
15 

9 9 4 9 9 

5 0 5 0 0 
1 6· 

9 9 9 9 9 

0 0 0 0 0 
1 7 

4 9 4 9 9 

0 0 5 0 0 
18 

4 9 9 9 9 
4 9 14 4 

5 0 0 0 0 
19 

9 9 4 9 9 

5 0 5 0 0 
20 

9 9 9 9 9 



ZONE 1 2 ~ IsET TRACK 

SEGMENTS 00 - 11 12-27 28-49 
50 - 61 62-77 78-99 

·A· 00-49 

171S15141312111 50.-99 

ill~SEG ° I 
: TRACK 

2 
. SET 

, E.U. ~ 
ASnF ·4 

I NORM 101 5 

f 1.11 15/ 6 

I 1.12 1101 7 

8 

9 

100 -23 24 - 5 5 ~ 56- 9 9 

00-49 
Ii. 50-99 

1716151413121'1 0 

r[T~~~~" 
1 

2 
3 

4 
5 

A6nF 6 

I NORM 10 I'I 7 

I MI 151s1 8 

I M2 1101111 9 
10 

11 

12 

13 

14 

15 
16 

17 
18 
19 

'A- t 0-59 60-139 140-2A9 

I I I 141 1 I'll 1250-309310-389390-499 

tjt~r ';~i:s:: :.~::: :::~: 00-49 

: TRACK 
50-99 

0 
SET 

1 
E.U. 

ASnF 
2 

I NORM 1011121314 j 
3 
4 

I Ml 15161718191 

l MZ ItOlll hzh3\141 

480 CHARACTER OPTION 
MOD 1 2 3 4 5 

SEGMENTS D 15K 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

FACE L U UL L U U L L U U L L U U L L U U L L U U L L U U L L U U L L U U L L U U L 

00-49 X X X X X X X X X X X X X X X X X X X X 
50-99 X X X X X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X X X· X X 
X X X X X X X X X X X X X X X X X 7- X X 

X X X X 
X X X X 

X X X X 

X X X X 
X X X X 

X X X X 
X X X X 

X X X X 
X X X X 

X X X X 

240 CHARACTER OPTION 
00- 99 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X X X X X X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

X X 
X X 

x x 
X X 

X X 

X X 
X X 

X X 
X X 

X X 

96 CHARACTER OPT ION 
000-249 X X X X X X X X X X 
250-499 X X X X X X X X X X 
500 -749 X X X X X X X X X X 
750 -999 X X X X X X X X X X 

X X X X X X X X X X X X X X X X X X X X 
X X X X X X X )( X X )( X X X X X X X X X 

X X X X X oX X X 
X X X X X X X X 

X X X X X X X X 
X X X X X X X X 

X X X X X X X X 

'=' (t) 
0 
(t) 
8 
0" 
(t) 

~ 

)-' .. 
)-' 

to 
0') 
~ 

." -IT1 
i"" 
C 
ITI 
Z 
G'> 
z 
IT1 
ITI 
:::0 -z 
G'> 
-I 

~ 
:x: 
z -n 
> 
i"" 

3: 
> z 
c: 
> 
i"" 

tx' 
~ 
-.J 
0 

()1 

I-:' 

-
~ 

()1 
I 
)-' 

-.J 
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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 anyone of up to five E.Us. A second Matrix, when used in 
conjunction with the first, allows from one to four DuF.C.Us to select 
anyone of up to ten E.Us. See Figure 3.6-1. 

FIGURE 3.6-1 
EXCHANGE BLOCK DIAGRAM 

Exchange 1 hardware occupies the ElF Panel, nAu Gate, of the B450 Cab­
inet and is mounted below the D.F.C.U. designated Control 1 - 3 or just 
simply Control 130 

NOTE: Control 13 1s pronounced Con­
trol one - three, NOT Control 
thirteen. Similarly,Control 
24 1s Control two - four. 
Control 13 is abbreviated Cl3 
and Control 24 is abbreviated 
C24 in the DoAsc 

Exchange 2 hardware (if present) occupies the ElF Panel, nEtt Gate, of 
the same B450 Cabi~t. 

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



fprmatioD Track Select Levels and the lfrite'Levels., The fourteen' in~ 
put:lines carry the ,Read Information Levels, 'and signals. ,The six· 
~esignate lilies'are the outputs of the A7nFs, and determine which E.U. 
will ,be selected. 

The Exchanges i " 2 are 'cabled; as shown :1nFigUre 3.6-2. 

DF'CU 

OFCU DFCU 

EMPTY 

OFCU -
EXCHANGE EXCHANGE .;.. 

- -NO. 1 NO.2 -

I , I I 
I I EMPTY 

TO 5 Df'EUs TO 5 DFEUs 

FIGURE 3.6-2 
EXCHANGE CABLING BLOCK DIAGRAM 

The input/output 'connections are labelled as sl10wn in Figure 3.6-3. 

Exchange land Exchange 2 are identicalo The D.F.e.us may be connec­
ted to each Exchange. Within an Exchange, the ,inputs from the DFCUs 
are abbreviated C13 or C24, and the inputs from the o1:her Exchange are 
abbreviated X3 or X4. The five ~.Us connected to each Exchange are 
abbreviated El, E2, E3, E4 and E5 •. When following signa;Ls from one 
Exchange to t'he, other, C13 becomes X3 and C24 becomes X4 in the other 
Exchange. 

,As both Exchanges are identical. only Exchange 1 will be considered in 
detatl1. 

Logic levels from the D.}·.C.U.to the Exchange are prEtSent at all . 
times, but the Exchange, ,terforms DO active gating untill the Open Tr1.1Dk 
Level, (fM'RL) goes talseto indicate that the D.F.e.U. is attempting to 
access.an B.U. designated by the "A" Register. 'The DEtsignate Achieved 
Level (DACD in Exchange, DACL-in the D.F.C.U.) being true, indicates 
that access has been aChieved" and the D.F.e.U. logic can p,roceed. 
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I - - - - - - - -- - - - - - - - - - - - -l r------------------, 
I 

! 
! 
I 
I 

GJ 

~ 

EXCHANGE NO.1 

: ~ 

I 
I 
I 
i 
I 
I EXCHANGE NO.2 
I 
I 
I 
I 
! 

~ 

Lr----1----1-----r----l Lr ---r---r ---~r ---r 
£1 £2 E3 E4 E5 E1 

FIGURE 3.6-3 
CONNECTIONS 

E2 E3 £4 E5 

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

Conflict may inhibit the D.~".C.U. from accessing the required E.U. 
Wi th more than one D ,"F. C. U. and one E. U. in the Subsystem J the pos­
sibility of two D.F.e.U,s attempting to access the same E,U. exists. 
This situation is called Conflict, See Figure 3.6-4, 

A71f-:--13. NOTE: R2A0 = 813-245 TRUE .. INDICATES THE "A" REGISTER OF 
I>. 7151 - 24 

C.ll:;· A" RE!;ISTER OF C24. 
A 7151 - 13 fo-----

R2AQ) OTHER CONFLICTS: 
.0.71 f - -2.4 B13 - )(35 

31.01.0 813 - X4S 
B24 - X3S 
B24 - X4S 

A72F--13 
R2A~ eX3 - X4S 

.0.7251- 24 

A72S/ - i3 1----..., 
R2.I>.~ 

A72.F--24 
31.01.0 2~ I I SW-H 813-245 

A74f--13 
R2.Ai! 31.0LO 

I 31.01.0 J 
1>.7451 -2.4 

A 745/ - 13 -- ---
R2.Ae 

A74F-- 2.4 
31.01.0 

A 18F--13 
R2Ai! 

A785/-2.4 

.0.185/-13 -----
R2.A~ 

A 18f- -2.4 "FIGURE 3,6-4 31.01.0 
CONFLICT GATING 

Printed in U.S.A. 
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The D.F.C.U. sends the outputs of the A7~Fs to the Exchange where they 
are decoded to produce levels called El, E2, E3, E4 and E5. These 
levels are produced as follows: 

The gating is shown 

A71S/-13 

A 725/-13 

A745/-13 

A18S/-13 

IWTRS--13 

B 135 

. -

A71F--13 

A725/-13 

A74 F--13 

A78S/-13 

A7nFs = 0 or 5 = El 
1 or 6 1:1 E2 
2 or 7 = E3 
3 or 8 == E4 
4 or 9 == E5 

in Figure 3.6-5. 

ReA I+--THIS GATE PRESENT ONLY n.j EXCHANGE NO.1 

J 
I 

L 32,01.0 

ReA 

I 
1 

~THIS GATE PRESENT 
32.01.0 

FIGURE 3.6-5 

a C13D1- E1 
DRD-9 I C13D2-E1 

-
31.01.0 .! 

NOTE: THESE TERMS AL LOW cn Ii [1 
6(E)(.2) (EX.1) OR C13 a E 

LOGICAL CONNECT ION . 

D C13D1-E1 
DRD- 9 I C13D2-El 
31.01.0 I -

}EU6 
ONLY IN EXCHA NGE NO.2 

E.U, DESIGNATE DRIVERS 

~TRS (~TRL/ switched) is true as long as the D.F.C.U. is at SO ~ 6. 
~TRS going false releases the logical connection between the D.F.O.U. 
and the E.U. The gating levels B13S, B24S, BX3S and BX4S allow the 
D.F.C.U. to becpme logically connected to an E.U. B13S allows 013, 
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 
B13-248 would be true if a conflict existed between C13 and C24 (the 
itA" Registers designating the same E.U.). If the other D.F.e.U. C24, 
already had access to that E.U., DACD--24 would be true. The two 
terms would cause B13S-to be false, and the D.F.C.U. C13 would have to 
wait until the other D.F.C.U. C24 had finished with its operation, 
DACD--24 had become false, and Bl3S true, .before D.F.C.U. C13 could 
proceed. 

The lower output of the driver shown in Figure 3.6-5 when true, will 
produce DACD--l3 as shown in Figure 3.6-7. 
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B13-245 R2AIIJ 
DACD-- 24 

Bi3-X35 1-----R2AIIJ I 
DACD-- Xl 

31.07.0 l 
B13 - X4S R2.AIIJ 

DACD--X4 

31.07.0 
-813 2.4S 

R2.AfI 
DACD--13 

B24-X3S R2.AIIJ 

.... D;,.;.A,;..;C;.,;;;;D_-_-X;.;;;3'--_-t 31.07.0 

B13-'XlS 

DACD- - 13 , 

B24-XlS 

DACD--2.4 

-B13 X4~ 

DACD--13 

B24-X4S 

DACD- - 2.4 

C13D2.-£1 

C13D2. - £2 

C13D2 -E3 

C13D2. - £4 

C13D2- E5 

R2AIIJ 

I--R-2.Ai -

31.07.0 

R2.AIIJ 

R2.AIIJ 

31.07.0 

824 - X45 R2AIIJ 

DACD- - X4 

31 07.0 

8X3 - X4S R2AIIJ 

DACD--X4 

31.07.0 

BX3 - X4 5 R2.AIIJ 

DACD--X3 

31.07.0 

FIGURE 3.6-6 
CONFLICT INTER-LOCK SWITCHES 

RiA" 

-----
R1A" 

33.01.0 

R1AIIJ 

1-----R1AIIJ I DR-9 

I 
I 

33.01.0 I 33.01.0 

RiA" 

33.01.0 

FIGURE 3.6-7 
DESIGNATE "ACHIEVED DRIVERS 

SW-H I BU5 

31.07.0 J 

8245 

5W-H I aX35 .. 

31.07.0 J 

8X4S 

L DACD-13 

I 
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INDEX - SECl'ION IV 

4 FUNCTIONAL DESCRIPTION - MECHANICAL (Not Applicable) 

PrlDtecUa U.S.A ... 
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INDEX - SECTION V 

5 ASSEMBLY - DISASSEMBLY - ADJUSTMENTS 

5.11 Variable Bias Adjustments 

5.12 Clock Control Adjustments 

Printed in u. s. A. 

• • • • • • • • • • • • • • • • • • • • • • • 
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July 1, 1964 

Dec. 1, 1964 
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5.11' VARIABLE BIAS ADJUSTMENTS 

There are five VB packages in DFCU. The output levels are adjusted 
as follows: 

VB Flip-Flop 
VB tt 

VB " 
VB .t 
VB Clock Bias 

PdDted In V.8.Ao ' 

AAD7K2 
AABOK7 
AACOK7 
AAB6X7 
AAC8K2 

-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. 

SCUM (AAC7N2) 1.6 microseconds + .1 microsecond. Scope at AAC5H4 
(SCMS/), sync external negative-with SCLS at AC5CO. 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 RIAO. 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 pins 
for a Y location). Attach the B lead to the Clock B~'O. 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 externa~ R1AO is a convenient way of firing anY,multi for check­
ing purposes. 

Printed In U.S.A. 
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INDEX - SECTION VI 

6 MAINTENANCE PROCEDURES AND AIDS 

6.1 

6.2 

6.3 

6 e 4 

6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

Weekly Preventive Maintenance • • • • • • • 0 • • • • • • e 8 • • e 

Monthly Preventive Maintenance ••••••••••••••• eo. 

Quarterly Preventive Maintenance •••••••••••••••• 

Semi-Annual Preventive Maintenance .e •••••••••••• 

Annual Preventive Maintenance ••••••••••••••••••• 

Maintenance Panel • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • 
Test Routines ••••••••••••••••••••••••••••••••••• 

Component Location~ ••••••••••••••••••••••••••••• 

Signals and Test Points .~ ••••••••••••••••••••••• 

RIN Index .•••••••••••••••••• e', ••••••••• e ••••••••• 

Prtnteciin U.S.A. 

Dec. 1, 1964 

Dec. , 1, 1964 

July 1, 1964 
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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 functions. 

POWER CONTROL 

Switches 

POWER ON 

POWER OFF 

NEON POWER 

MAINTENANCE 

Switches 

LOCAL-REMOTE 
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 

Indicators 

POWER ON 

Indicators 

LOCAL 

CLIF, CL2F, CL4F and CL8F 
SOlF, S02F, S04F, SlOF and S20F 
SCLF 
InXF 
FRPF· 

Printed in u. B.A. 

- Clock Counter 
- Sequence Counter 
- Storage Character Clock 
- Index FF 

Information Write Parity 
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LOCAL-REMOTE 

Refer to Figure 6.6-1. 

REMOTE - 1. Couples Processor Power On and Off pulses (Pl-ON-P and 
Pl-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. 
PeRL/false indicating D.F.C.U. ready, RECL.falseto 
RECYCLE switch and USCL true to READ-WRITE switch. 

LOCAL - 1. Enables Maintenance Panel power switches and disables 
Processor power control. 

GND-' 

-24V-1 

P1-0N-P 

2. LOCAL indicator "ON". 

3. ESPL/ true to ERROR STOP switch. 

4. PeRL/ true indicating D.F.C.U. not ready, REeL true to 
RECYCLE switch and Lf6CL'false to READ-WRITE switch. 

5. Conditions D.F.C.U. to operate in B200 mode for all 
LOCAL operations (SIDS/). 

POWER ON 

-L 
0---0 

POWER OFF 

-L 
0----0 1 

C1-0N-P 

L.OCAL./REMOTE 
REL.AY 
61.02.0 

(SHOWN ENERGIZED) 

,-0 

--{)-----.... FCftL./ 

I 

_ _________ ~ J..A, C '-OFF -P ," 
P1-0Ff-P C-

' 
.s::---<>-__.----.." LOC L I' 

POW£R-QN-L.EVfL. 

GNO-i 

-14V-2 

I 
I 0 ----0--4-----.. RECl. 

I 
I RrlML. 
I 

I 
I L.OCAL./REMOTE 

I 

~ESPL./ .. 

L.OCAL./REMOTE 
SWITCH 
151.01.0 

(SHOWN IN REMOTE) 

FIGURE 6.6-1 
LOCAL-REMOTE SWITCH 

RZArI SW-H 

SI.Dl.Z/ 17.02.0 11.02.0 

SID8/ 



C) FIELD ENGINEERING TECHNICAL MANUAL ____ --+ __ B;;;",;;4 .... 7 .... 0 .... 5 ..... 1 ___ .... 1 ___ 6 ..... : 6-..-..... 3---11 
December 1, 1964 _ 

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 L{lJCS and FWRS is controlled by FV1RL (File Write Level) 'from the 
associated Data Processor. . ' 

L"CLI 

ERROR STOP 

READ- WRITE SWITCH 
51.01.0' 

..--:WRITE 
'"' ,... 

~ 

READ 

SW-H 

07.01.0 

LWRLI 

L~CS 

fINRll 

SW-H 
RENS 

07.00.0 

FIGURE 6.6-2 
READ/WRITE SWITCH 

Refer to Figure 6.6-3. 

R2A.-
,....--

11.01.0 8\N-H 

I~ 
FINRI 

RU{i 17.01.0 

t---

17.01.0 

In LOCAL, with ERROR STOP on, file operations are halted when an 
error is encountered. This is done by disabling the reset of 
SO IF. I n REMOTE, ESPL/ is false J lnhi bi t lng the reset ot' SO II' at 
0PCD (Operation Complete) time. 

'£SPLI 

8ND-t 

RECYCLE 

ERROR STOP SWITCH 
61.02.0 

..... ON 
, R2A" "" 

,~ !IIPCO 06.01.0 
OFf 

FIGURE 6.6-3 
ERROR STOP SWITCH 

Refer to Figure 6.6-4. 

} 
\ 

0& .01.0 

_-_sotFl 
. F' 
SO" 

05.00.0 
sour 

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 
so IF/ 
S02F/ - 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 e In REMOTE, 
REeL is false, disabling this switch~ 

Printed in U. S.A. 
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GNO-1 

RECl 

N-SET 

RECYCLE 5WI TCH 
51.01.0 

o ON 

,.,. 

-~ 

S01F/ 

S02F/ 

DCPP 

IOLO 

Refer to Figure 6.6-5. 

-

SW-H 
REC!/ 

03.03.0 

DCPP 

R5A 

CAG 028 

05.06.0 

FIGURE 6.6-4 
RECYCLE SWITCH 

R2AIJ MUFO 
:LOXM 

03.03.0 03.03.0 

FF S02F/ 

802' 

05.04.0 502' 

FF 504'/ 

S04F 

05.02.0 &0......--

In LOCAL t 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" LQlCS 
is false, disabling this switch. 

N-SET SWITCH 
51.03.0 

,..1 NPILI 

GND-' - ,..2 NP2L/ .... ~ . 

10 NP3l1 
..... 

86010 IUA 
CAG1S 

LtlCS 08.00.0 

KEY SEGMENT 

Refer to Figure 6.6-6 •. 

R3AIJ 

08.00.0 

R2A' 

08.00.0 

R3AIJ 

08.01.0 

FIGURE 6.6-5 
N-SET SWITCH 

N1)"1 

" I N01F 
I 08:00.0' NO" 

NoaF/ 
FF 

N02F 
I NOIf 08.00.0 

N08F/ 
FF . 

N08' I 08.01.0 Noa, 

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 i,nto 
Bf:rom the Data Processor. In LOCAL, with KEY SEGMENT on, the segment 
address characters, previously stored in B at sequence count fourteen, 
ar,e 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 L{6CS enable the end-around shift in B (CAG 13 and 
14) • 

SC14D R3A 
CL2F 

L'CS 

KESL 02.08.0 - CAG 022 

OFF 

GND .... KEY SEGMENT - SWITCH CL1F 
".02.0 0 CL4F/ 

ON 

CAG 004 
CB01S/ R3A 

SCUD' 

REMS 02.08.0 CL4F/ 

SC21D R2A. 

t--

CL1F 02.08.0 CL2F/ 

SC31D R2A. 

·--0 

CL1F/ 02.0B.0 

820F RU" 

SOtF/ H 

S02F/ 02.08.0 

1A 

CLBFI 

02.08.0 

R2A 

02.08.0 

R3A 

n "--- 15' 
02.08.0 

~ 

J R2A ~ 

~ 02.08.0 

02.08.0 

R2A 

,02.08.0 

E 6 FIGUR • 6-6 
KEY SEGMENT SWITCH 

SC30S 

L'CS 

DR 9 

H 
02.0B.0 

SC30S 

L'CS 

RSA 

!'""- 02.00.0 

.8850 

--- RU 

02.02.0 

CAG13 
~ 

~ 

~ 

~AG14 

BDnF TO BAnF 
lEND AROUf\lD 
SHIFT 
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MAINTENANCE START 

Refer to Figure 6.6-7. 

In LOCAL, the MAINTENANCE START switch initiates a maiD~e opera­
tion by: 

1. Starting the clock counter (CCLD). 

2. Resetting SOlF (error condition). 

3. Set a sequence count of six. 

In REMOTE, this switch is disabled by ~S. 

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 pc,sition$ 

MAINTENANCE START 
SWITCH 
81.02.0 SW-H 

-4.5V ,-. I .... MASLI ro-
I 03.04.0 

I 
I 

I SW-H 

~ .... MASL I MASS 
..... 

03.04.0 

SIDSI 
RU" 1 DR' REMS 

'-- R2A_ PSH 
1--' 20.02.0 MASP 20.02.0 !---

L_CS 03.04.0 03.04.0 

S02FI 
R4A 

:tOLD 
CAG 027 

0~.06.0 

R2A" DR 9 

I---

03.00.0 03.00.0 

FIGURE 6.6-7 
MAINTENANCE START SWITCH 

EXAMPLE· USES 

Read one segment address continually. 

1. LOCAL-REMOTE to LOCAL 

2. Depress MASTER CLEAR 

S01FI 
~ FF 

S01F 

05.00.0 S01' 

S02F1 
'F 

S02F 

05.04.0 S02F 4...--
FCLD 

s04FI 
FF 

S04F 

05.02.0 1-' S04' 

CCtD 
1-------

3. Set desired segment address in A regil;ter ir.ldicator-switches 

4. READ-WRITE to READ 
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5. N-REGISTER ~ET to 1 

6. RECYCLE "ON" 

7 • ERROR STOP "ON" if a stop on error is desired 

8. KEY SEGMENT "OFF" 

9. Depress MAINTENANCE START 

Read ten segments sequentially beginning at a desired segment address. 

1. LOCAL-REMOTE to LOCAL 

2. Depress MASTER CLEAR 

~e Set desired address in A register indicator-switches 

4. READ-WRITE to READ 

5. N-REGISTER SET to 10 

6. RECYCLE "OFF" 

7. ERROR STOP "ON" if a stop on error is desired 

8. KEY SEGMENT "OFF" 

9. Depress MAINTENANCE START 

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

1. LOCAL-REMOTE to LOCAL 

2. Depress MASTER CLEAR 

3. READ-WRITE to READ 

4. N-REGISTER SET to 2 

5. RECYCLE HON 

6. ERROR STOP "ON" if a stop on error is desired 

7. KEY SEGMENT '"'OFF" 

8. Depress MAINTENANCE START 

Write zeros in ten sequential segments beginning at a desired segment 
address. 

1. LOCAL-REMOTE to LOCAL 

2. Depress MASTER CLEAR 

Prtnted In u. S.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 
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6.8 COMPONENT LOCATIONS 

1. MAINTENANCE PANEL '- COMPONENT LOCATOR - Fi~ure 6.8-1. 

Printed m u. S.A. 
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A2 
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DETAIL D 
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0®0000000@@@@@@@@ 
@@@@@@@@@@@@@@@@ 

@@@@@§@@@@8@@@@@@ 

DETAIL B 
(TY? 5 PLACES) 

DETAIL C FIGURE 6 .. 8-1 
MAINTENANCE PANEL 
COMPONENT LOCATOR 
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6.9SI.GNALS 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 FRa. DATA PROCESSOR OUTPUT LEVELS TO DATA PROCESSOR 

Level Test Point Level Test Point 

FWIS ACAID2 FRPS ACA5V9 
FW2S ACAlH4 FWCS/ AAD5V9 
FW4S ACAIJO FCRL/ AABOC4 
FW8S ACA2C9 FCLD ACB3H5 
FWAS ACAIC4 FSRD/ A/.D7P7 
FWBS ACAICO FCBSI AAD5W5 

FERS/ AAD5R5 
FWPS ACA2C5 FWLS/ AAD6J5 

FIND/ AAD7V5 
FBIS/ ACAIR4 

FRlS ACA3W5 
FASS/ ACA2D7 FR2S ACA3V8 

FR4S ACA4J5 
FDTS AAC4C9 FR8S ACA4H8 

FRAS ACA2W5 
FViRS ACA2J5 FRBS ACA2V8 

SIDS ACA.IRO 

INPUT LEVELS FRat EXCHANGE OUTPUT LE'~ELS TO EXCHANGE 

Level Test Point Level· 'rest Point -
SRlS/ ACB2R5 -TOlD ACB3P7 
SR2S/ ACB2S7 T02D ACB3V5 
SR4S/ ACB2V9 T04D ACB5P7 
SR8S/ ACB2lV5 T08D ACB7P2 
SRAS/ ACBIR4 TIOD ACB9V5 
SRBS/ ACB2R9 T20D ADBIV4 

T40D ACB5V5 
CSlS ACBIH4 
CS2S ACBl.JO -Z~'ll) ACB3V9 

Z9J2D ACB5V9 
SeLS/ AAC5D2 

D01D ACB7VO 
SURS ACAIV4 D02D ACB9V9 

D04D ADB1P2 
SARS ACB1WO D08D· ACB9P'l 

D16D ADB1VO 

Printed m u .. &,A. 
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INPUT LEVELS FRart EXCHAfiGE (cont.) OUTPtn' LEVELS TO EXCHANGE (cont.) 

Level 

SWLS! 

DACL 

IDXM 

W0MD 

INTERNAL LEVELS 

Level 

ABED! 
ADSD 
BBSD 
CCLD 
CCLNP 
DCPM 
FCfjS 
IDLD 
IPES' 
LPES 
L~CS 
MASP 
NCLS 
~PCD 
RECS. 
REMS 
SFWD 
SSRD 

Test Point 

ACBlS2 

ABDOTI 

AAC7W5 

ACB3B7 

Test Point 

AAA7B7 
AACIB7 
AAB7B7 
AAC6B2 
AAC7A2 
AAC6UO 
ACA6J5 
AADOH4 
ABB4S2 
ABC2D7 
AAAOC9 
AAC5S9 
AAC4C5 
AADOB2 
AAD6C5 
AAAOC5 
AAB7H9 
AAA7H5 

. ""'to\~ 

Level Test Point 

,SWlS ACA7RO 
SW2S ACA7S2 
SW4S ACA7S7 
swas ACA7V9 
SWAS ACA7R5, 
SWBS ACA7R9 

A7lF AABlU4 
A72F AABIF4 
A74F AAAlU4 
A78F AAAIF4 

DFSD ACB7V4 

SWRS ACA7R4 

SC(iJn ACA9H5 

IlJTRD! ACA9H9 
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