











sZ01 = LRC SOl
rZ0l = LRC SO1
sZ12 = LRC S12

r 212 = LRC BI2
where LRC is the term which allows this transfer
LRC = 02F OOM CLK
The X09 flip flop is used to record the fact that the Z register is full by
being reset every OOM time during the data transfer portion of a sector.
rX09 = 0OM UOL 02F CLK
The transfer of data from the Z register to the V register occurs under controil
of the X07 flip flop in every case except when the response to the ECW (signified by
flip flop X06) is so late that X08 flip flop must be used on the other clock phase
as describedilater intthis-eection.
sV0l = LVR Z0l

rV0l = LVR ZO1
sVlz = LVR Z12
V12 = LVR 713

Where LVR enables this transfer

LVR = 02F X07 X08 CLK + ...
g5 NEXT PRGE, CirclE AREA
Except at the beginningq\the sequence of events is initiated by the first clock,

CLK, to occur during W5 W6 time, which indicates that the previous information on the
Zw lines (from to V-register to the I/0 channel) has been accepted by the I/0 chann-1.
Thus X06 is set to indicate this condition.
sX06 = 02F W5 W6 UO4 CLK
On the next clock leading edge the X07 flip flop is set if the data presently
in the V register had not arrived directly from S (as indicated by X09 being reset)
or if it had, it would be at some clockstime other tham 02M.
| sX07 = 02F X06 X09 CLK 'S%.% @ ko V)
sX07 = 02F X06 MOL CIK (S to & to V)
If the clock time is 02M and X09 is set, V should not be loaded, for the same

character would be transferred twice to the I/O channel. The character is then
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allowed to be sent to the V register only while X07 is true. On the following
clock leadimg edge X07 is reset.

rX07 = CLK s P Ve/”‘fﬂff‘
The same terms which set X07 also reset X06 if n%f in the preamble and if the terminatin
flip Flop UO3 has not been set, . . /ﬁ“%d w#ﬁ? ‘

rX06 = 02F U03 UOL CLK (MOL + X093
The ECW clocks to the channel are based on iﬁg, which indicates that the previous
character has been accepted by the I/0 channel.t-%The 170;c&aﬁieirtetﬁm’ﬁi-andmwg are
Yoreludetic ity the: 8CW: logicr to allowdata: transfert rates: close: to:the maximum-of 286K
bytes/sec. ECW = 02F 004 W5 W6 DMW (X06 + U03 X09)

U04 is included for initialization as described later.

If an interfering time share operation occurs at a time that the I/0 channel wants
to access memory, the process will be delayed and W5 will stay on for an extra
memory cycle dﬁg W5 WZ) and the channel cannot accept another character. In this
case, X07 will not become true at OOM clock time and the character transferred fro:
S to Z will not be transferred to V until a later clock. 1In the case of a second

interfering time share, the transfer to V must take place later than the seconi

clock past OOM, but before OOM TLK, in order to prevent the transfer of the next =h:r-
acter into Z. This case, which is defined by X08 being true, is clocked
differently.

——

LVR = 02F X08 OOM CLK
If the X07 is not set on the leading edge of the clock in 02M, X08 is used
to transfer the data, if it becomes available before the fall of CLK in 02M. This
only occurs with interfering time shares by another device on another I/0
channel operation simultaneously.
¥X08 = 02F X09 02M X06 CLK T
It is reset at the following clock leading edge.
rX08= 02F CLK 02M
A rate error is declared if the data is not transferred out of the Z register,
as indicated by X09 still being reset by OOM CLK time.
sX04 = 02F X09 UOL OOM CLK DMW PST
Wes = X04 .
Flip flop X09 will be set when Z is transferred to*as determined by X07 or X08
sX09 = 02F X07 CLK |
+ 02F X08 CLK

To initialize this sequence it is necessary to delay the sending of ECW clocks tc

to the I/0 channel until the leading edge of the second OOM in the read data portion

of @2 when the first 12 bit character has been read. This accomplished by having
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U04 in the ECW logic and not setting U04 until the proper time.
sUO4 = UOL OOM O2F
This initial setting of X06 should occur at the Lea@iing:edgesof: CLK:in the first
. 02M so that the first S to Z to V transfer occurs on the second OOM CLK to occur ‘
. in the read data portion of @2, /ﬁbfﬂuﬂ%IPa dﬁé;
sX06 = 02F 02M UOL U04 CIK

S

- Termination of the ECW pulses for a sector must occur on the 128th ECW.

Flip flop UO3 is set to 1nd1cate that X06 should not be reset after its setting for
the 128th time. ?Yff torks

sU03 = 02F‘UOl U02 X07 X08 CLK

The condition of UOL U _aigf;dlcates the clock at which S is transferred to Z

for the lggﬁg}time.

rU02 = 02F NXL LSC CLK

where LSC = K07 MO1 (every sixth count)
and NXL = K01 K02 K03 K04 KO5 K06

In the case in which the next to last character is transferred to V in the first
part of the same OOM that the last character is transferred from S to Z, there will
be two ECW's required to transfer out all of the data. Py including X07 X08 in the

set UO3 equation, UO3 does not get set until the last character is transferred to tue
V register.
LONGITUDINAL, PARTTY GHECK
Thie: longitudinal parity bit which immediately follows the last data bit of tue

sector is compared against that which has been formed in the P flip flops while readin:

the Dnta, TIf they fail t compare, _the error signal, WES, is generated.
B 270l

e — ,.._\

WES = 02F UOL U0 00M K06 KO7)ECP CIK
T e S Polar b

The time that wphe parity bits uke: readyi is'defined b-y U01 U023 00M K06 KO7.  PCP is

the gate in: whith the coﬁ@artﬂm is done. 5 ~¢j 0 &dﬁ*ﬁé‘/’m PL on el Zf"@mu{
y o PCP = POl@l + POl”RD [
1hwk {”
+ P02 LR2 + P02 RD2
R —_— -
g + P03 LR3 + P03 RD3

d

When the last character is accepted, if an address overflow condition does not

+ P04 LR4 + P04 RD4

exist (not band 77 sector 77), the address increment signal AIN is generated, whi:h
adds one to the address in the A register. 1It's generated if in the non-increwent

mode due to the X05 term in the AFL.
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AIN = RF1 XFL CLK

The read phase ends when the last character is accepted by the I/0 channel, and
the coupler returns to phase 0.
rFOl = RF1 CLK
where RF1 = 02F UOLl U02 02M K06
AFL = A12 A13 .... A23 X05
The flip flop UO3 is reset unless AFL is true in the non-increment mode.
rU03 = RF1 AFL CLK
If U03 fails to reset, it will then be on at the time that the next SIP pulse
occurs, thus indicating an address overflow. error by setting EOl.
sEQL = OOF U03 SIP
Flip flop UO5, the read enable signal, is reset at the time the last character
is accepted by the channel, in order to prevent any transtions into the read circuits
at the time that the A register increments.
rU05 =RF1
Flip. flop UO4, which signifies the time for read ECW's, is also reset by RFL
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If a rate error has occured in phase one or two the flip flop X04 is in the

set conditon. To prevent any further reading or writing beyond that sector in which
the error occurred, the conneacted flip flop X03 is reset in the next @® and the opera-
tion terminates.

rX03 = O0F X04 CLK

X04 is also reset at the same time

rX04 = 00F CLK

PIN OPERATIONS

A PIN instruction transfers the ccntents of the D register (current sector

address) to the specified core memory location. The contents of D01-D06 are
transferred to memory word bits 18 through 23 respectively by the computer C register
C18-C23 See Figure 3-23, Sector Counter PIN Flow.

The PIN instruction does not affect the current status® of the addressed selection
unit or the coupler, and may be executed during any phase or operation of these units.
ALERT TO PIN

An EOM, Alert to PIN instruction must preceed the PIN Operation. This EOM alerts

the coupler that a PIN is to follow by setting flip-flop X02 true.
sX02 = IDN

2
IDN = Cl6 IOC DMA i ,wv‘t”é ~
L)
RTO = X01 X02 ENP¥ 1 &g

X02 ‘will remain true until Rti from the computer signals that the PIN instruction has
terminated.
rX02 = RTI +....
The Alert to PIN EOM instruction also selcts the addressed selection unit by
setting the address code intoc the unit address regiser, GO1-G02.
sG01 = IDN Cl2
rGOl = IDN Cl12
sG02 = IDN Cl3
rGO2 = IDN C13
The outputs of GOl and GO2 are gated to be used as cable drive inhibit terms

in each of the selction units.
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GS1 = GOl GO2 Selection Unit 1
6S2 = GOl 502 Selection Unit 2
GS3 = GO1 GO2 Selection Unit 3
5S84 = GO1 GO2 Selection Unit 4

In each selection unit the S address term unique to the unit becomes the tern
PSL, See Figure 3-24, Unit Select for PIN Operations. The PSL term is precessed
on the cable connector modules in the same way as they are for unit selection durin:
read and write selection. See Figure 3-12, Unit Select for Read/Write Operatioms.

If the contents of the D register happened to be transferred into the »ufier
at the instant the register is counting up, an erroneous sector address could he
obtained. Teo prevent this possiblity, the RTO signal will be delayed by the
YSC flip flop to allow the D register to settle. The term YSC comes from the f:lse
output of the sector increment flip flop which is triggered by the sector pulse
SEC. Normally the false output of YSC is kew.. When the sector pulse SEC appears,
YSC goes to Ov for 1.2 microseconds which causes the signal ENP to delay RTO.

RTO = X01 X02 ENP
ENP = YSC + PSL
PSL = GS1 + GS2 4+ GS3 + GS4 ,

If the Sector increment pulse is not present during a PIN operation, the YSC

flip flop will be in its normally true state and RTO will not be delzyed,

The current secotr address in the D register is transferred t~ tl.e C re.ister
on lines Cd18-Cd23.
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Cd18 = DOl DAP
Cd23 = DO6 DAP

DAP = XOL + X02
Normad PIN Operation timing is shown in the timing diagram of Figure 3-25.
Figure 3-26 timing diagram shows the timing when a PIN operation occurs as the
D register is incrementing.
SKS INSTRUCTIONS

The SKS instructions do not affect the current operation of the coupler in any
way; thus, and SKS instruction may be executed while the disc file is reading,
writing, or while it is in the standby condition. Each of the SKS instructions tests

the status of the 8I0 line for a true or false condition, The logic levels of the

SIO term are inverted, If SIO is at ground level, the computer skips the next sequen-
tial instructidn; if the SIO signal is at a positive level, the computer executes
the next sequential instruction.
When SIO is not being tested it is positive. It can go to ground level only
when it is being sensed and the condition being tested exists. The conditions tested
and the corresponding control terms are:
Skip if Disc Ready 0OF X03 + OOF UOL U02 X03
Skip if No Disc Error EOL
Skip if Track Not Protected WLK

SKE Operations

SIC = DMA (13 Cl4 PUF X03 PWKR
+ DMA TI3 cl4 EO1
+ DMA C13 Cl4 WLK

where PUF = OOF + WU—OT m
and WLK = (Zand Protected by switch).USL

USL = US1 = A09 Al0 Selection Unit 1
+ IS2 = A09 AI0 Selection Unit 2
+ U53 = AD9 AlD Selection Unit 3
+ US4 = A09 Al10 Selection Unit 4

M



SECTION IV
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SECTION IV INSTALLATION AND MAINTENANCE

The 9367 RAD is provided with a comprehensive diagnostic program (594003)

that provides an extremely useful and versatile tool for testing and trouble-
shooting the RAD system. However, to effectively use this tool, it is first
necessary to determine that the RAD can perform the basic functions outlined

below:

1. Respond properly to computer tests.

2. Accept an address correctly.

3. Communicate with a TMCC or DACC.
This section is intended to provide guidance in testing these functions.
It should be remembered that total testing of the RAD requires the use of
the RAD apocalyptic Diagnostic and that the procedures herein will test

only basic operation.

The following instructions control the 9367 RAD operation and are configured
for operation through the E channel of the DACC. Operation through channels

other than E require instruction modification for channel selection,

SKS 50026 Skip if RAD ready

This SKS instruction shall cause the program to skip if the RAD error
Flip-Flop is not set. The RAD Error Flip-Flop is set by the following
conditions:
1. An attempt is made to POT new address and the controller
is not ready.
2. An attempt is made to write in a write protected area.

3. The address register increments across a unit boundary.

SKS 53026 Skip if band not write protected.

This SKS instruction shall cause the program to skip if the currently
addressed band is not located in a write protected area. A minimum of 0.6
milliseconds must elapse between the potting of a new RAD address and the

write-protect SKS for the SKS response to be valid.

EOD 10026 Alert to PQOT
EOD 11026 Alert to POT, inhibit band incrementing.

Either instruction shall enable the controller to accept a potted addresss

provided the instruction is performed when the controller is in the ready
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state. The address is located in C09 to C23 of the potted word.

Unit Band Sector

€09, Cl0, c11, c€l2, c13, Cl4, Cl5, Cl6, C17, c18, €19, €20, C21, C22, C23

Should the alert to POT instruction be performed when the controller is
not ready the subsequent POT shall not alter the address but will set the
RAD Error Flip-Flop.

When the alert to POT, inhibit band incrementing is used to alert the
coupler, band incrementing is inhibited during the subsequent write or

read operations.

EOD 1N226 Alert to PIN

This instruction enables the controller to gate the contents of the sector

counter located in unit "N" to the computer by a PIN instruction.

N Unit
0 or 1 @
2 or 3 1
4 or 5 2
6 or 7 3

Contents of effective PIN address

0's Sector

EOD 02266 Connect RAD memory write.

This instruction shall cause the RAD to connect to the channel and write
a consecutive number of words as defined by the contents of the interlace
registers. Operations involving less than a multiple of 64 words result
in the unused portion of the last sector being filled with all zeros. An
attempt to write on a write protected band shall cause the RAD to discon-

nect from the channel and shall set the RAD Error Flip-Flop.

EOD 02226 Connect RAD memory, Read.

This instruction shall cause the RAD to connect to the channel and read a
consecutive number of words as defined by the contents of the interlace
registers. Parity is tested at the end of each sector, A parity failure

will result in the Channel Error indication.
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The following test loops may be used to test basic RAD functions:
SKS 50026 Skip of RAD ready test.
This loop tests the RAD response to the Ready Test.

Insert Program

100 04050026 SKS test ready
101 00100100 BRU return, not ready
102 00100100 BRU return, ready

Step through the program. The program shall skip from 100 to 102.

Ground 37A03 in the coupler. The RAD shall now test busy and the program
shall step through 100 and 101.

SKS 51026 Skip of no RAD error test.

This loop tests the RAD response to the Error test.

Insert program

100 04051026 SKS, test no error
101 00100100 BRU, return, error
102 00100100 BRU, return, no error

Step through the program. The program shall skip from 100 to 102,
Ground 31D23 in the controller, The RAD shall now test errors and the

program shall step through 100 and 101,

SKS 53026 Skip if band not write protected test,

This loop tests the RAD response to the write protect test.

Insert program

100 04053026 SKS, test not write protected
101 00100100 BRU, return, write protected
102 00100100 BRU, return, not write protected

Push start. Check that the write protect switches are down. Step through
the program. The program shall skip from 100 to 102,

Set the first write protect switch, The program shall now step through
100 and 101.

EOD 10026 Alert to POT test,

This loop tests the ability of the RAD to accept ones and zeros into its'

address register.
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Insert Program

100 00610026 EOD, alert to POT
101 01300105 POT, zeros

102 00610026 EOD, alert to POT
103 01300106 POT, ones

104 00100100 BRU, return

105 00000000 Constant, zeros
106 77777777 Constant, ones

Step through the program and observe the contents of the Address Register

following each POT,.

EOD 10226 Alert to PIN and PIN test.

This test verifies that the RAD releases the computer from the PIN operation
and displays the result of the PIN in the A register. The validity of the
PIN data is not tested.

Insert Program

100 00610226 EOD, alert to PIN

101 03300104 PIN, input sector address
102 07600104 LDA, display result

103 00100100 BRU, return

104 PIN, data area

Display the A register. Step through the program. The data displayed in
the A register shall vary between 00g and 77g.

EOD 02266 and EOD 02226 Connect to Write or read test.

This program loop can be used to write or read from any location in the
RAD units, The starting RAD address can be changed by altering the con-
tents of location 130. Locations 131 and 132 respectively contain the
write and read interlace values that may be modified to test multiple
sector transfers. BPl reset enables the write operation, BPl set enables

read.
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Insert Program

100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117

130
131
132

1000 - 1777
2000 -

04050026
00100100
00610026
01300130
04020400
00100113
00650000
00614200
01300131
00602266
00100100
00650000
00614200
01300132
00602226
00100100

00000000
04001000
04002000

SKS,
BRU,
EOD,
POT,

test busy

return, busy
slert RAD for POT
RAD address

BPT1l, test breakpoint 1

BRU,
EOD,
EOD,
POT,
EOD,
BRU,
EOD,
EOD,
POT,
EOD,
BRU,

branch to read
alert interlace
set conditions
load interlace
connect to write
return to start
alert interlace
set conditions
load interlace
connect to read
return to start

Constant, disc address

Constant, interlace data, write

Constant, interlace data, read

Data area, write
Data area, read

Run this loop with various record lengths and patterns, first by loading

the write area with a known pattern then writing in on the disc and call-

ing it back. When the RAD can be operated without error, using this pro-

gram, the RAD Apocalyptic Diagnostic should then be used to complete

testing.
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SECTION ¥

LOGIC EQUATIONS

GENERAL

This section contains a listing of all the logic equations that apply to the
operation of the 9367C RAD coupler and selection units. This section is div-
ided into the following three parts:
a) Logic Symbol Convention. A brief explanation of input
gating structure, mechanization and terminology.
b) Logic Equations. Input equations for all register and
control flip-flops, and output equations of unbuffered
gates or gates buffered by logic amplifiers or inverters.

c) Glossary of terms.

LOGIC SYMBOL CONVENTION

A complete logic term is made up of three parts: a one-~digit polarity or function
identifier; a three-digit mnemonic; and a one-digit source tag. These three

parts are described in the following paragraphs.
First Digit.

The first digit, when numeric, serves to identify the signal with its polarity
and the type of connection it is making within the system. An odd number is
assigned to a false or negated signal (true when at Ov). An even number is
assigned to a true or assertive signal (true at +8v). The numbers '"0" and

"1" are reserved for flip-flop outputs only, "0" being reserved for the set

and "1" being reserved for the reset 31de/J(The numbers ''2" through "5' are i

i e S e e —

:‘used for buffer amplifier and inverter outputs; "4'" and "5" being the second

stage outputs, "6" and "7" for diode gate outputs, and "8" and "9" for cable |/

,é signals. e

LS

A letter instead of a number is used when a signal is generated or gated for

the sole purpose of connecting to one of the inputs shown in figure 5-1.
The first digit is left blank for signals whose polarity is either undefin-

able or insignificant such as write driver outputs and ground jumpers.
Middle Three Digits

Three alphabetic characters from the basic mnemonic of the signal. Signals

of external origin, such as those from the computer buffer, retain their

Page 86



identity as much as possible with the addition of zeros when necessary to make
up the three digits.
Last Digit
The last digit is a letter, or source tag, that defines the unit in which the
signal is originally genexated. The letters are assigned as follows:
R . T .\ . r [
| A Coupler signals a.‘% D —> DW "“‘7”“‘0
i/ C Computer signals %
S Selection unit signals 2
W Computer buffer signals
The last digit is a numeric for a ground or jumper wire where the above con-

vention is not used.
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LoGiC EQVUATIioN S
9367 D
SELE ¢CTioN UNIT

2SIPS = "28%ECS
yReEVS = OREVS
sREVS = 2TIbX5
~REVS = 2IDXS
2IpXs = 9rpxs
2SECS = 9%gcs
2 RDYS = QrRovs

2WENS = TFWENA 9USLA 3 RBYS ZwekS
3 WENS = 2 WENS

2 CL1S = 2CL1lS =2ULSLA
2CL2S = 3cLzS 2 UsLA
3cL1s = ZcLis
3CL2S = BeezS
2. USLA = GUscA
2 CLKS = {mees 2CL1 s
sMCC = ZcL23

nAMee = 2¢cL2S
tmee = 98EcCS

2SFTs = 2WENS OMce s (SwiETd

2 LDWS = 2WENS

B PRPS

RIS
3 A2 s
3BI13S
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3AISS
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—
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RAIZA AuscAh
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BAIA  FUSLA
ODoIS 9qusLA
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HANLS = 3AIS AUsLA
MAIZS = 323A125 JUsLA
WAI3S = 3A1%3S 9JuscA
Ha14S = 3RS qusca
Hal5s = 3AISS J0s1A
HAIC & = 3AEs Jusia
UAL7S = 3A17S §usLiy
HAEsS = [ ber s 05 LA
S AIIS = FANA
SAlzs = FAIA
SAIRS = %AI3A
S AMSs = FAAp
Z2D515 = HANS + HAS
Z2B3TS T HAIS + TAIZS
6wWwPlS = Sols 2¢P1S
+ So2xs Z&GPz2S
+ Se3xs 2G6P3S
+ Sod4s 26F4 S
+ %05S 2GP1S
+ 3065 2Pz S
+ S07S 26G6P3S
+SogsS 2afUs
3 WPIS G WP1S

- 2.DS35 = TAIIS + HAIRZS

20545 = 5A1s + GA1RS

bwP2s = So1s 2&rPIS
+ Sles 2@prPe2 S
+SIHS 26P3 S

+ SI2S 2GP45S

+ SI3S 26P1 5
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+S165 26PY4S
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2wWwP2Z S
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+ doz
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#
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P
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Aoy S
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opozs 3IPsL .S
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©po4s BPSLS
ADesTS = OGboss 33PsSLS
ADoES = ODE6S  IPSLS
9ENPS = 2g8IPs 3PsLS
3PSLS = @ pPsLA
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It

i
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sgcToR

coV NTER

sTcel = 2Z2LDWS 2wWD38% 2cCcLlS

+ BZIWENS 2RL1IS =2cCL1s

2LDWS AwWD3IA 218
FWENS 3RL1IS 2.¢01%

ATCL

2 SFTS 2CL158
sTcz

2SFTs OTels 2zceels,

ottt 4w

AYc2

+ 2 SFTS 1Tcl1S 2cuLis
S T3 = 2LDWS

ATe3 = 21Lpws

+2SFTsS 2cu S
s TeY =2wwws 2wpzS 2cu1s

+ 3WENS OTC3 S 2culs
+2SFTs oTc3zs =2cus

ATCH = 2LpwS 9wbzA  =2cuiS
+ SWENS 1Tc3S 2¢CL1S
+ 2SFTS 1Tc3S =zcuis
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sPc| = oPcz2$ ha

APCy = oPc2z S

& Pl = 9s8cs PrRepAmBLE
S Pz = P3RS

A Poce = OPc 38 CONYERTER
£+ Pc2z = J%Ecs

SPe® = 1Pc1S 2 wpls

APc3d = 1Pc1s M J
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GRDIS = OTC2S QusLA
GRD2 S = OTe44S SQUSLA

ARD3IS = O0Tcl1 S SGUSLA
QGRDHYHS = o Tec3IR GusLA
GeLtkS = 2c¢cLtKkKS GUSLA

GuwiLKS = 2wWLKS SUusLA
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LOGiC EQUATIONS )
932678,C Selackwon Unct.

9CDnsS = ODONS @v\ab‘e Yerm on coble diivep
1S U8 LA )Qow Hrue lo&!c)

LCLES = 9RCHA 2WLCE'S
1Tt a2RCNS 'ARCKS

Qeeks = LCLkS (enab/c, +erm on cable drives
/18 qUSLA ,/ow TFrue ﬁ,oacc)

+.Do/s = 6D0asS
tDoa2s =o6DORS
+ D02S = 0DoYS
tLbo4 S = 0DOSS
+DoES =0D06S

€Dob6s =2SeCs |
3 DolS-Do6S = BTDAS (Qouo Hue ’o&fb)

Fenps = 1YSCS }(emah‘o. term on cable

bonS =0D0OnS cic )
7 noe 1 Hhrvh b Qow +rue ‘%“')
sRCKs = 2aRCSsS

rlecksS = 0,55 45

= RDIS = ORDD\: RCSI
rRDIs = yRDDI' RCS|
s RpP25 =0 RDD2- RCS 2
reRpzs = /RDPP2 RCLS2
s RD3S =00 RDDP3I RCS 3
r R 3s =/ RDIR RCS3

SR)HS =0ORDDH RCS &
rekd>4S = /RPDH4 -RCSH
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9RDIS = 0—55-1-3 cable dwive Mabud‘}qﬁy
9Rb2s = 6P028 ( quswA (QLow true lo&nc)
gRDIS = 0 DiO3S | .
9RD4+S = 0DoO4S

FSTPS : TSccs+aLDr
SWCKS TaorwcCchs de resaf = JTDRY (QN*M%Q‘O)
rweks. T2wWcAS

SWCES = /swere
roCgs = 0.457M8

SWHE /| = AwWDIis 1WCKS AwWCAS
+ bweks : aWCAS

r WDE /) = qwhD)S ' /WCKS ' AWCAS
TOWEKS 2WCAS

swWdE 2 = 2wWDAS ' | WLKS P AWLAS
- =+ OWCES ' X WCAS

y wWde = gwpas ~lweKs '2WCAS
+Dweks . QWEA S
sW)eR = 2wWD32RS /weckKS1awcAS

‘ +0 wCcks ‘2 WwWehS

rwWhe2 : qwhblsS ' /WCKS '2WCAS
+OoOwWCKS 2AWCAS

SWDE 4 = AwWDHS ' |WCKS - awWCAS
+0owWeKkS 2 WCAS

rWded T WDHYS ' |wWeKs P AWCAS
+O0WLKS 2WCHS

bwikS = Or combination o@ e - qu&s 04’3
AW, Mz, V3 ava Rl cadh pull ovy
by The switdy Sw=n 5
w has, n A comb .
/ : AW AL AR-AlY
2 - A1 ATZ A2 AlY

/Z - A“‘A'i’ﬂﬁ“ﬂl‘f

awiks = bwiris (ca\o\e. deiver wakled b"
o b GUs b | QowHrue logic )




LO6IC EQUATIONLG CoMTROLLER

A AR e

QACTA=200FA OKOGA /1 XO3IA
AAFLA= QAFAN 2 AFRBA % AFC A

2 AFRA = OCAIZA OAIZA

2 AFBA:-0AI4A OAIEA - ORILA-OAI7A

D T A c0A/9A OAR0A OA2/A -

oA 22A 0 Aazp OAIRA / XO5A

2 AINA = 2o/Fha 20/UA  2QLSCA DKOEA ZIAFLA 2 tLK 3
+aRFIA 2CLkKA 3 RFLA

+ Aog A <~OA /DA

LaAofV/-\ =2 LDAA BCOY9C
t A/0A = OAIIA

tgA/oA : ALLAA  BC/IOCQ
t A//A =OAIZA

gA/,} A =2LDAA BC 11l
+ Ata A = OAI3A

Y A/aA =2LDAN c/a2l

€ AIZA T3RFRA 2AFCH-2 ATNA

4AIZA = 2LDAR ~gLI/3C
+ AI4A = 0OAIBA

YAI4YA =2LDAA BCIYL
tAI5A : OAILA

WA ISR =2 LDAA BCISC
tAILA = OAI7A

UA A *2LDAA BLCIBL
tAI/7A =2AFCA 2 AINMNA
YA 17 A S LDAA B CI)C
tAISA =ORITA

YyAIZ A =2LDAR BC/iBC
tAI9A -0A20A
YyAITA 2 LDAR B CITC
tA20A -OCR2/A
yA>0 A =2cLbAR B C20C
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E /z’"ﬁgf{g



TA2:4 - OAaa A

YA® A S2LLAA scaIC

t Aau i - OA23 A

;,An.:.ﬂ\ = WDAA ¢ caac

tAS2A = ZAINA

YAAZ4 =pLbdeh yo 22

s BSCA = 200FA- 2 HSDA 2ASTPA
2CMNTA = 20/FA - 30VO0/A - ACLKA

+o0aFA 3UOIA 2CLIKA

+ 2 YO0IA 2CLKA
SLMEA S gC/ywW - 8C/FW BLA0A ECl2/w ge22W) 3C27A
2 DMWA =8WIZW SWIHA SWICW 3WIA RwW/aWw
EDREA =D200FA 2U02R +2UOIA U02A 2CLKD
- el A = /FOZA(2W5‘A I XDG6h ' 3CLKA+/ XO3A)

3]

ELRZ AL =LOIFA IX08A OXOFA S5CLKD

ECWA = 20IFL OXO8A ZXO3A 3W50A 3WE0A
+ 204 FA cuow\-amsoA~3w.'ouA-:th/\(lmehﬂuOBAwlmA

QDERWA =200FA OKOS5A 24X03A

ZECA 20iFA JwLKA HTLKA : o
+o200FA ' 2U0OZRA 2 ATFN YyeLrA ap{_/igf‘fi_‘. ;:[,,“ G [Ny

YEOIR  =DX0iA 1X02A EFT2C
FEN R <200FA 2RUCHA « DMAN
SFII A Z2ERWA - ADMWA 3 WI0A 4Lkl
r Foih =2 RFIA HciKA -
SFoah :2ERWA “DMWA g wipw 4cLkh

FFoR2 A =9 |FA ALSCA . DUOZA 2 K06AH4C LKA
+201F A AwWLKA Herich
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sSGOIA = 2IDNA 20C12A
rGol/A = 2IDNA 3¢/2A
sGLaA =2TZhNA 2c/3A
rGoafA = 2PN A 3c/3A
7G51 A =~ 0Go/k +o0GoaA
7682 A = ocGO/A+/GOAA
7G53A =1 GOIA+0G02A
7652A = /GO0/A 4G OoaAAK

QHSDAM = ) LOIASOXOSA IEG /A
+2UO0IA 1X0! A+OC XO03A | UOSA

2IDN K =2DMAA - FCI6W 8 TOC W

2TDTA =2DMAN 3CILA TTOCW.

RINTA : 200FA 2 INCA  ORICA AUOIA | X03A / XO/A
+ Kol A = ODKO2A

KOIA Slip Slop 1a pulled Talse by 7pRKA buttered and tad
o OKOIA
T Ko N = O0KO3A

¢ KORA = O KoOYA

tKOHA =OKDSA 2KO6A 2 LSC A ALNTA
< KO5A =0 Ko6A T KS7A

ri<osSh =0 iKo6h

s ko6A =0 KOTA

rkoé6A = 2Kko7A +20IFA-OMO/A - 2Uu0IA
skKOJTA =0OMOIA . IKk57A

rK0O7A = oMolA

TIKSIA = 20/FA-AKO6A 2 UVIA

2-DAN = OXOIA. O XA - BRI JPTHA
2ALDSA =0IFA'20AMA - 2CLKD

2LDVA <201 FAANOZA OX06A - LWELOA 2CLKAIOSTVA
2u.D2A 20, FA VUX0Y1A LCLKRA

ALRCA =20AFA " A00MA A CLLKA

a2 t8cCA sO0MOIA - 2AKOT7A |

2LVRA c202FA OX0TA ! XO8A . CLkD
+202FA 0 X08A 2A00MA 3CLKKA
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SMOIA = OMO2A. aCcNTA
rMOIA = 2cNTA

SMOAA =1 MOIA  2¢NTA o
v MO2A = 2QNTA b

fasl B Q NN LA = OKOIA O KO02A - O KO03A 0KOYA | 0 KOSA
Jocd e BNXLA 2 SNNLR + I KOER ) se
NUFA = 300FAS20/UA NUF = B0+ MoT FosTABLE

— PYF = @O + Posranties
PUFA = Z200FRA: NURA

aPSTA 2 1TUOLR' 2AKO6A

3PCPA = 3POIA2LRIA + 2 f0IA9RD\S

+ 3POAA 2ALR2A + 2 POAA - 9RD2S
+3P03/ 2RIA + 2 PO3A ' FRDIS
+3POHA - 2ALRYA + 2 POHA  ARDY4S

BPwRA = FSToC + level Qrom poww‘pm}u{-t‘on cet whith
/s 7Trve £ ac Loltages ave Within novrmal range
€ POIA = 20/FA Ywp AIHCLRA
1T 2ALRIA QAU A HCERA
%%\N 3 2ASPRA

+ PoaA 220/ FA 4wbhaf «CLKA
+2ALRZA - 2UOQL A HLLKA

YTo2A = 2sPRA

€ PO3A =20IFA YWD3A 4 CLKA
+2LR3A AUDAA HCLkA

YPo2A =2 sPRA

tPOYA =201FA - H WDHHA. . HCLKA
+2LRYA QAWORA ' +CLKA

4y POUA =22 SPRA

ARF 1A =202 FA 'auétA-suozA-aoaMA'.zKoeA
PNCA = S0O0MA: 2IKOGA

QPTQA = %an.-gqmoc

qRENK = DUOSA
| a¢



grRCNVA = 201 f:.:

GRTOA = 1 XO0/A OXO24 - 9ENPS
+ O XxX0/A 2 PT/A

DSACA = ACUHA +» 2CLHA

2 cUHA = GATRA FEDIS FTATEA ZCDIA
+ O ATTAGCDAS FTATTA SEPaR
FE AR FCPISFTAIGA XCD3A

2CLHA z0A2TA DS FTARTA ACHTA

FUATIR FEPES FTATIR ACDEA
¥ ATIRTHETCS FTAA3A S3C DR

2 SHSA - ao/ A - 3oaMA RCLKA
t20xFA  ACiKA

6SIOA -aADMANIX03A 3CIYA -3CI3A PUFA
+2DMAR-CIYD-2CIHA 1 B0/ A
+2DMAA 2C I3 A 2CIHA QWEKS

2SPRA =20/FA 2AW0IA
T202FA AWOIA Z2UOLA

sSTVA 5CrKD
vSTVA 250 nNns

s SOIA =ZSH3D OSOaA  HCLKA
+2LDSA ©0Z0IA HClLKkKA

v SOIA =QSHSA /I S0aA . 4ceLkA
+2LDSA - /20IA - 4CcLKA

sS02 A =-0S02A'aASHSA

ysoa A z2LDSA. 02024

rSox A :25HSA (0S03A on inhib it rest)
SS02A 2LRIA -28HSA

\aScBA O 203R 2LDSA | |

v S03A =2.RIA (2LRIA on mhibit pesat)

SSOYA :0S05A 23MS A 4ClKA
+06 204 A 2 LDSA'H4 CLKA

vySO4A =) S0¥A a2SHSA YeLKA
+/ 2094A 2LDS A 4CLKA

SSOSA DS06bA'asi1s A
YSOSA =0205A-2LDsA
FrSOSA = 25HSA (0SOLA on thhibit resct)

T
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R a



=SDLA = UIRIA2SHSA
gsoéA O206A -2LDSA
rSO6A = 2sHSA (2.LraA on reset Mh.bd’)

SSOTA 0S0D8A  2aSHSA 4CkK A
+0207A 2L DSK  4CLKA

¥ SOTA = 1S08A ASHSA wCcLKA
+ i 207A  2LDSA 4 CLKA

<SO0EA :=0809A =2SHSA
4YSOBA :bD20BA 2LDSA
rSoZ A 2 SHSA (O$°9A on PQ5Q+ Mk'bl‘f’)
SSO09A :2LR3A - 2SHSA
VSO‘N’: 02094 aLDsSA
rS09 A =aSHSA (aLR3 on rest nhip.r)

sSS/0A =DSII A 2SHSA  YCLKR
+O0Z/0A A LDSA ' 4CLKA

r S/IOA = 1SI14 2SHSA  4ecKA
+/2/0A 2LDSA 4CeKA

SS/I K =082 aSHSA

YyS//Th =0Z//R -2LD5A

rSilA =2SHsA (05724 on veset mhibit)
SSIAR =2LRYA  2SHSAO

YSI2A :0212A '2LDSA |
rsla A =2545A (QLQ‘-\‘A on rosiT mhubif‘)
qUS/A =/A09A  1RIOA

Qusa2n =7A09A OAIDA

9US3Q :0AR0C9A 1 AIA

9USHA :OAOTA 0AIOA

SUO/A = RERWA . 2CLEKR

YyUOIA =2LDAA

FrUoilA = 20/FA 2WPCA: HeLKA
+ 201 FA 2WLKA  YCLKA
+ 202FA 2UO0AA 2UDOIA - HCLKA

(3}

1Y)

ATNIA=1X03A PUFA.ATDTA
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de

de

sUORA = 202FA 2 u0Ih . JUOIR s 200MA 2cLKA
+202FA240/A - 2AY03Q ISO3A .- 9RDIS  2CLKA
+201 FA -2 40I1A AWLLKS QCLKA

uluo.'lh =200 FA 2SACA - 2HSDA DRSCA

rUORA A =200FA OKOSA - 2CLK A
+201FA - ANXLA 2LSCA-2CLKRA
+202FA 2NVXLA QscA acLkh
+202 FA QWO IR 202 MA .OKOT7A + LCL KA

SUD3A z20IFA OUOTA. PNCA YCLKA
+201FA-3U02A 2LSCA 2AFLA - 4CLKA
+202FA OUOIA - OUOLAN - 202AMA OKOJA. HeLkA
+202FA ) UOIA JUO2LA " OXO7A | X08A/ » 9CiLKi

rUO3A =20\FA ' OUOIA PNCA - HCLKA
+200 FA. ) KO3A 4cLKA
+2ERWA + 4CLKA
+320aAFA 2 U0IA QAUOLA 200MA 14ClKA
+2ARFIA " 2AFKA yCLKA

s UOYA =201 FA ANNLA ak0IA 203MA . aciL)D
+202FA 3UO[A  A00MA

r UOH /\ 2 200FA QERWA
+2aRFIA

s UOS A =200FA OUOZA OKOTA 200M A

Yy UOSA -2ERWA .2DMWA §wWI0w . 2CLKA
+2RFIA

s U066 A -22TDHPTA
vy UObA = PTQAOXOIA
FVOPA = OPOLA 2WEOA - (Emb\odbci 301FA(\ow frue \ostlc.))
qgr, A =OVh A -2wb6oA . (énablc;) b4 30aFA (lou rue g )

N =V 4o j2- _
sVn A z23RnwW 2LDVA

+O02n A ALVRA

rvn A =/ Zn A 2LVRA

n =0\ to (&
qQWENA ;EZB’TFK
qwbih :D.OIFA(QLLC‘H\-'LQOBA#‘QOIMA~0POi/’t-fl’l‘iuA-OSOtP\)
qwD2A >20IFA(2UO0IA - 2UOZA +20IUA 0PORA +2123UAOSOHA)
QwD34 c20IFA(2UO0IA 2U03A +20/UA-0PO2A +223UA 05 07A)

g w DiA =201 FA (2UOIA-2U02A #4201 UA-0P04A 7 22344 -0S 1 0A)
' e



LWESN

6 WHSA

1AR) 7Y Erpor

=/202 FA-3UOIR 3U02A 200MA 1 KO6A 1 KOTA-ZFCPACLKD

+ /o Xo ;;F/: = ?ﬁra?ﬁosw mg./_:ezm:v sdess Bouw OARY _fgﬁfv?i%_\“
- i ¢ ! )y . j
202FA- 2D WA(1 X03A > A +2UD3A 2STFA)

TWEGA = 2WS0A + 3WEOA

2WPCA=2UOIA -2 KOLA 202MA

SXO! A
vy XO I A
s K02 A
Y K02 A
v X0 A
S Xa3A
r X03 A

S XKO¥ A

v XOH4 A
s Xos A
rxXosA
S X0k A

r X06A

s K07 A

r X07 A
s X0F A

= NUFA-OUDGA ‘2 PTQRA
NUFA 2PTIA

AILDNA
200FA-OXOIA I XO3 A
2RTIA + 2PTI A

: 200FA 2BUCA - 2ADMAA

= Z00FA  DXOHA 2CLKA |
+20IFA 2WLkA 2AcLKA |
+( RGN IED) 1CLKA -30on
:202FA-2PSTA | XO9F RUOIA 200MA ' 2CLKH EEEEN
-+ 20IFA  ODK0OBA  OXOYA 02 MA SeLKkD - 5UO/IA
: OOFA S CLENM '
TACIYA 2QTNIA
=2 TNIA (2¢i14A applied o reset inhipo f
= 20iFA zus‘ﬂ‘BCLKP‘\‘-QO’FA'S‘USDA,‘/XOBA\SCLKA

+202FA 2U0IK | ULOYA 202 MA - BCLKA'
+202aFA 2 WSEA DV UOY A 3CLKA

t QERWA  2ACLKA
+20/FA + 3CLKA .
+202FA &WOIA ) UO3A sca.m(mom-uxosm)

= 2.0/FA - OR0AA*] XORA~ 3CLK A

+202FA - 2x060 1MOIA -3 CLKA

+202FA 2%06A ./ X09 A 3cLKA
- 3CLKA

= 20/FA - 1UOHA  .OX0TA 3Lk
'-‘-;'--"..'.".-r,,. s I 0 O W s - "o ? Wi A A
4202 FA -2 xb6A '} XO

i

[¥)

H

¥ Xo¥A = 201FA-OX06A - 2cLKA

+202FA - X0AMA . 3CLKA

#XoRA=3ERWA
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SXO9A = Q0IFA W PCA . ACLKA
+20/FA  RA02AMA - 3UOIA QACLKA
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9367 C

RAD

Glossary of Loglc Terms
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A09-A23 Address Register

ACT Clear the A register on Alert to POT

AFA Address bits 1?2 and 13 both truc .
AFB Address bits 14 through 17 all true

AFC Address bits 1.8 through 23 all true

AFL All bits true in A register (12 through 23)

(Band 77 sector 77)

AIN Increment the address in the A register

B
BSC Beginning of sector pulse triggered by trailing edge of SIP
BUC " A signal from the computer that is true ruring an EOM buffer

control mode instruction.

C
C09-C23 Computer C register terms.
CD1-CD6 -Current sector address from the selected unit to be compared against
the sector bits in the address register,
CLH Lowér half of sector address compare.
CLK Basic clock. Derived from clock track in phase zero and one. In

phase two it comes from the read data signal from disc.

CMC Write enable signal inverted to center téps of read transformers.
CNT A signal that allows the M and K registers to count.
CUH Upper half of sector address compare
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DO1-D06 Current sector address register.
DAP Enables DO1-D06 cable drivers for PIN
DMA RAD address contained in C register.
DMW RAD address contained in Unit Address register.
DRA Direct reset to A register.
DRK Reset count registers M and K
DRV Direct Reset V register
DRZ Direct Reset Z register
E
EO1 Error flip flop
ECW Data character transfer clock to I/0 channel.
EDSW A signal from DACC when word count =4, used fox an early

EARLY D)18ComVERT Siannl

interrupt on a scatter read operation.

ENP True while D register is incrementing at sector pulse time.
ERW Enter read or write phase from phase zero.
F
FO1l-F02 Phase counter flip flops
G
G01-G02 Selection unit address register used for PIN operation.
GSI-4 Selection unit address gates. These four lines are used to select

the addressed storage unit whose sector address is required for the

PIN operation.
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HSD

IDL

IDN

IDT

IDX

INT

10C

JK57

K01-07

LDA

LDS

LDV

LDZ

H
A conditional signal level required in phase zero to trigger
the beginning of sector one shot, BSC, with the sector increment

pulse, SIP.

I
Address increment period. This one shot is true during the

time that the A register is incrementing.

An Alert to PIN command is in progress.

An alert to POT command is in progress.

Index pulse from disc, which is used to-reset.the:seetor coanter
edce:sach revodutione type oi cead

The interrupt signal generated when the sector address equals
the current sector location.

A signal from the computer demoting that an EOM command in the

Input/Output control mode is being executed.

J
A signal that enables the resetting of the character counter at

the end of the wregsbpreamble,

Character counter register.

L
A signal to load the address register on a POT command.
A signal to load the S register with data from the Z register.
A signal to load the V register with data from the Rn lines

from the I/0 channel.

A signal to load the Z register with data from the V register
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LR1-4

LRC

LSC

LVR

MO1-MO2

NNL

NUF

PO1-PO4

PCP

PNE

Data lines from the controller cable receivers. These four

bits of data from the selection unit are placed into the S register
during phase two.

A signal to load the Z register with data from the S register.

A signal that denotes two 12 bit characters have been written

or read. It is true every six pulse times.

A signal to load the V register with data from the Z register.

M
Modulo 3 count register. Each full count of this register signifies
that one 12 bit character has been written or read. Each full

count of this register toggles the character (K) counter.

N
A signal which denotes that the character (K) counter has a
counted 12571 characters. (K01-KO5 are all true)
A signal that marks the last (64th) word time of a sector.

Phase zero or not postamble time.

P
Parity checking and generating register for each of the four tracks.
parity compare signal used in checking longitudinal parities of all
four tracks at the end of a sector read.
A signal derived from the character and modulo 3 counter which
inhibits setting of UQ3 after the 8th preamble character is written,

thus causing the last two preamble bits to be zeros.
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PSL

PST

PT1

PT2

PTQ

PUF

PWR

Q20

RCO1-4

RCCl-4

RCD1-4

A signal in each selection unit that enables the output of the
sector counter during a PIN operation.
Data time or first 6 clocks in postamble. Time for setting rate

error flip flop X04 on read.

e e

The POT 1 signal from the computer. L
The POT 2 signal from the computer.

The same as PT2 although it is made up in the coupler of POT1
and Q2 signals from the computer.

Postamble time or phase zero.

Power on signal. Normally true. It goes false when power fails

or when the computer START button is pressed.

Q

The Q2 signal from the computer,

R

' The 600 ns one shot output of the clock discriminators.

The unused clock compensator flip flop in each of the four read
circuits.
The 600 ns one shot output of the clock discriminators after it

has passed through a 200 ns delay.
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RCK The read clock pulse one shot. This generates the clock pulses
used on in phase two.
RCL1-4 The outputs from the read limiter cicuits which feed the clock

dicriminators.

RCN The signal that is true only during phase two which selects the
read clock signal for CLK.
RCS1-4 The read clock signal out of each of the four read circuits. The

first of these to occur gehgxates'the'couplier giockadaringr@2it.

RCS The ORed output of the four track read clocks, RCS1-4

RD1-4 The data output flip flops of each of the four read circuits.
RDA1-4 | The outputs of the read preamps.

RDD1-4 The outputs of the read data differential amps which feed the inputs

to the read data flip flops.

RDL1-4 The outputs from the read limiter circuits which feed into the
read data differential amps.

REN Read enable signal to the selection unit which enables the portion

of the X selection circuits that allows the read transformers to be

used, .
yeat 26T
RF1 A signal which is true only at the end of the read”’phase when the last
character has been accepted by the channel.
RTO The RT signal to the computer that gets a POT or PIN command out of the
wait phase.
RTI A signal fpredcenéngodipster PRMiGativg - thef £"PIN-command has ended.
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S01-12

SAC

SEC

SHS

SID

SIn

SIM

SIO

SIP

SPR

STO

STV

5
The 12 bit character assembler/disassembler register,
Sector address compare gate which is true when the contents of the
sector  portion of the address register is equal the sector address
(D) register.
Sector timing pulse out of the Index Sector Decoder.
The signal that causes the S register to shift.
The output of the Index Sector amplifier.
The output of the Index Sector read head.

A signal that is true during either the sector or index pulse time.

The response signal to the computer during an SKS instruction.

When this signal is true to computer skips the next instruction.
Sector increment pulse. The pulse starts at the leading edge of SEC
and lasts about 1.2 us. This delays the start of BSC to allow

the D register sufficiently settling time after incrmenting.
Initialize the Parity flip flops at the beginning of the read or

write phase.

" The signal from the START button on the CPU

250 ™8 one shot which is a strobe pulse to load the V register

with the LDV signal.
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T
TNI This signal is true only during the EOM alert to POT and it allows

the setting of the non-increment mode flip flop X05 from Cl4.

U
U0l This flip flop sets when the controller accepts a new address at
the sector pulse time after an EOM, POT sequence, or when phase one
or two is entered. Essentially it defines leading gap and preamble

time, and search for starting sector.

U02 This flip flow enables the character and module 3 counters to be
clocked.
uo3 ©  This flip flop generates the preamble pattern during write preamble

time. During read preamble time it defines the search for end of

preamble time. It also signifies end of data transfer time on a read
operation.Another use is to detect an overflow condition.
Uuo4 This flip flop defines end of write time and also initiates read

ECW's during phase two

Uo5 Generates the read enable signal

uo6 Recognizes an EOM alert to POT command and remains set until a POT
is executed.

US1-4 Four unit select circuits in controller which sample each of the

four configurations of A09 and AlO.

USL Unit select signal in selection unit.
A
Vo1l-12 V register (character buffer register).
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W0l-38
W9-W14
W50

W60

W56

W90

WCA
WCK
WCH
WCO
WD1-4
WDE1-4
WEN

WES

WLK

WPC

X01

X02

X03

X04

Write driver outputs

Signals from the I/0 channel unit address register

Signal from W5 flip flop in I/0 channel

Signal from W6 flip flop in I/0 channel

A signal true when W6 is set and W5 is reset (Data transfer time)
Signal from W9 flip flop in I/0 channel. True on outputs from

CPU only

Output of clock read amplifier

A clock signal used in the selection unit during phase zero and one.
Outputs from the clock read head

Output of phase zero and one one shot which generates CLK.

The four write data lines from the controller to the selectiom-unit.
The four write data flip flops

Write enable signal to the X selection gates.

The error line to set the I/0 channel error flip flop.

The halt signal to the I/0 channel.

An attempt was made to write in a protected disc area.

End of preamble signal

X
Generates RT signal to computer on a POT command
True if POT given at legitimate time or an alert to PIN command
was executed,
RAD connected indicator

Rate error flip flop
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X (Cont'd)

X05 Non-increment mode indicator. This inhibits the incrementing of the
band address with the index pulse.

X06 The R lines from I/0 channel are ready with data on a disc write
operation or the character on the Z lines to I/0 channel has been
accepted by the channel on a disc read operation.

X07 Time to transfer V register to Z register on a disc write operation

or time to transfer Z register to V register on a disc read operation.

X08 Allows a late Z to V transfer on read if the I/0 channel was temporarily
delayed in accepting a character,
X09 Z register empty indicator.
X12 12 bit Single Character Register selection line to I/0 channel.
Y
YSC The inverse of this signal allows setting the band address in

the controller to the band address register in the selection

unit during sector increment pulse time.

Z
Z01-12 Character Storage Register (Z Register).
OOF Phase zero signal
ooM Module 3 counter flip flops both reset
O1lF Phase one signal
01U U0l and U002 flip flops both reset which is phase 0 or postamble time

of phase one or two
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02F Phase two signal

02M Flip flop MOl is set

223U Flip flop U0l is reset and UO2 is set which sig?ifies data read or

write time.
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Appendix A
9367 B Differences

The Model 9367 B utilizes a drum memory rather than a disc. The 9367 B is

available in three different capacities.

9367B-01 131,072 word capacity

(524,288 alphanumeric characters)
9367B-02 262,144 word capacity

(1,048,576 alphanumeric characters)
9367B-04 524,288 word capacity

(2,097,152 alphanumeric characters)
Additional memory is available by adding from one to three extender units.

These have the same capacities as above but are called:
9367B-11, 9367B-12 and 9367B-14

Mechanical Characteristics

A standard Bryant Auto-Lift drum consists of a drum and spindle assembly, a
high-performance plated magnetic medium on the drum surface, an induction
motor, a housing, dust-tight removable panels, and magnetic read/write Uni-

Just data heads which can be adjusted radially.

The drum is 10 inches in diameter and vertically mounted and comes with a
maximum of 512 data heads plus 6 pre-recorded timing tracks. It utilizes
a 3 phase induction motor and rotates at approximately 1730 RPM  There is

actually room to mount 640 data heads.

Recoxding Media

Surfaces of standard Auto-Lift drums are coated with Bryant's super-finished
magnetic plating. This plating has a tough, abrasive-resistant surface, and
gives extremely uniform playback and resolution characteristics over large

drum surfaces with a low noise level.

Magnetic Heads

Uni-Just aerodynamic data heads are used to optimize drum performance through
a broad range of operating frequencies and recording densities. These heads
can be adjusted for proper playback and the heads can be replaced, if required,

without taking the unit out of operation,



Electrical and mechanical specifications are given in Table 1.

TABLE A-1 SPECLFICATIONS

Pole Piece Gap Length 0.00025 inch

Pole Piece Frequency Up to 2 MC

Range

Inductance-half-coil 17-22

(at 140 KC) microhenries

D-C Resistance 1 ohm

Drive Current to fit application

(Up to 250 ma)

Balance-half-coil to 10%

half-coil

Resonant Frequency 3.8 megacycles
(minimum)

Track Width 0.020 inch

Track-to-track Spacing 0.035 inch

Surface Speed Limits 1,000 to 3,500 inches

per second

The drum heads are mounted on head bars around the outer surface of the drum.
These head bars are mounted in a vertical position and each can hold 20 heads.
There are 16 of these head bars mounted around the upper half of the drum

and 16 more head bars around the lower portion of the drum. These bars are
numbered from 1 to 32 starting in the back of the drum on the top row and
coming around the left side to the right side. There are four upper and four

lower head bars in each quadrant.

Each bar has the capacity of holding 20 heads but only 16 are mounted. Eight
are at the top with a space for two under these; then eight more are mounted
with two more spaces at the bottom of the head bar. The 6 pre-recorded timing
tracks and their heads are located at the bottom position of head bars 26,

27, 28, 30, 31 and 32.

The clock and sector data is brought out on a separate cable than the data.
The spare timing tracks are wired to separate connectors. Thus, changing
from one set of timing tracks to another is accomplished by moving one

cable plug to a different connector.
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AutosLift Cpncept.

Magnetic drum memory design dictates that a magnetic pickup be maintained at a
relatively fixed distance from a recording media and in extremely close prox-
imity to it under all conditions of system environment as dictated by the
particular circumstances. These conditions include shock, vibration, thermal
changes and extremesteady-state conditions, and different atmospheric densities

and humidity levels. Bryant has successfully achieved this goal with the Auto-T:.

Lift Series of flying head drums.
Avto-Lose v a0 Lo Snmanis Ll e

Auto-Lift drums feature a simple, automatic head-drum spacing mechanism which
wwoxks together with an adjustable flying head to assure reliable operation
Wholly different in concept and design, these devices have been operationally
integrated with the drum to assure the ultimate in fail-safe performance

by completely eliminating the prime cause of drum failure - inadvertent

head-to-drum contact.

Flying heads were devised to maximize temperature performance capability as
well as to expand the ‘ata storage density of the drum The major temperature
problem with drums is the rapid shrinking of the housing when the drum is
turned off because then the heads are moved closer to or in contact with
the drum surface. This condition results in head-to-drum contact if the
drum is restarted before the drum shrinkage has caught up with the housing
shrinkage and has restored the proper head-to-drum spacing.

Some types of flying heads used with conventional drums can "fly'" only

when drum speed is sufficient to produce a laminar film of air capable of
supporting them. Therefore, the heads rub on the drum surface during stop/
start cycles and remain in contact throughout down periods. Obviously, the
tension of the heads against the surface and the resultant friction varies
with temperature. The former condition leads to wear and eventual failure
of the drum coating and/or the head polepieces; the latter provides an
opportunity for the heads to freeze to the drum surface under operating
conditions where frost might be produced - a condition that almost always

leads to motor failures and coating damage.



The Auto-Lift drum-head spacing mechanism overcomes these disadvantages by
bringing the recording surface into close proximity of the heads only when
the drum has reached a speed high enough to provide an adequate laminar air

film (or "air bearing' support).

An essential design feature of the Auto-Lift drum is its tapered recording
surface design, a proprietary Bryant structural arrangement which has long
permitted technicians to adjust fixed heads by manually positioning the
drum rather than the heads. In the case of Auto-Lift Drums, however, fly-
ing heads are used and the drum is automatically moved up and down by the
self-regulating drum-head spacing mechanism which is contained entirely

within the drum itself,.

Operation of the Auto-Lift Mechanism

Thekmechanism for moving the drum axially comprises a pair of simple scissor
links which are straightened out by centrifugal force as the drum acceler-
ates to approximately 75% of its operating speed. Straightening of the
links raises the drum against a precision stop which defines its operating
position, Thus, repeatability of the track location is exact. Spring
tension is used to collapse the links and lower the drum as it slows down

to approximately 65% of operating speed.

In the static, or down position, the drum surface is 0.010 inch or more
from the heads. By the time the drum rises to the up position, the heads

have gone into a flying attitude approximately 0.0002 inch from the surface,

Logic Differences

The 9367B uses the same coupler and selection unit as the 9367C. The only
difference in logic would occur on the largest capacity drum, 9367-04. This
drum thus contains 512 heads which utilize 128 bands. (Addresses 00-177)
therefore the head selection matrix must be larger. This is accomplished

by the addition of 16 more Y selection circuits,

See page 43 for the equations for the first 16 Y selection circuits, The

additional logic required is given on the following page.
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Y17 = A1l A12 Al3 Al4 ALS
Y18 = A1l Al12 Al3 Al Al5
Y32 = A1l A12 A13 Al4 A15

The following table may be used for finding the X and Y selection circuits

utilized for any given band address in the RAD Model 9367B.



X & Y Driver Selection Chart
For Bryant Drum (9367B)

———-—————-—V
Channel #1 X01 X02 X21 X22 X11 X12 | X31 X32
X Channel #2 X03  X04 X23 X24 X13 X14 %33 X34 Y
SELE “hannel #3 X05  X06 X25 X26 X15 X16 X35 X36 CRA
i Channel #4 | X07 Xx08 | X27 X28 | X17 X18 | X37 X38 _ | =~
Y01 0 1 2 3
702 4 5 6 7
703 10 11 12 13 5
704 14 15 16 17
‘ YO_S“ 20 21 22 23 T LND
06 2 25 26 27 ﬂ
) 707 30 31 32 33 SELECYED
SELEC v08 34 35 36 37
Y09 40 41 42 43
710 44 45 46 47
] 711 50 51 52 53 i
_ 712 54 55 56 57
713 60 61 62 63
Y14 64 65 66 67
Y15 70 71 72 73
Y16 74 75 76 77
Channel #1 X41 Xb42 X61 X62 X51 X52 X71 X72
X Channel #2 X43  Xbh X63 X64 X53 X54 X73 X74
SELECY Channel #3 X45 Xh46 X65 X66 X55 X564 X75 X76_:j|
Channel i#4 X47 X48 X67 X68 X57 _X58 X77 X78
V17 100 101 102 103
Y18 104 105 106 107
v19 110 111 112 113
Y20 114 115 116 117 - LHD
7 v21 120 121 122 123
722 124 125 126 127 SELECTED
SELECT 723 130 131 132 133
Y24 134 135 136 137
725 140 141 142 143
726 144 145 146 147
Y27 150 151 152 153 |
¥28 154 155 156 157 "
Y29 160 161 162 163
Y30 164 165 166 167 ]
31 170 171 172 173 IL__
Y32 174 175 176 177 |
Table A-2



