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1. lntroduction

The 01/LMC system is a general purpose computer, utilieing TTL and MOS logic
technologies. The processor is implemented with a single chip CPU and has a

bus structure for data to and from the UO and memory devices'

The standard l/o peripherals are a keyboard, a printer, a display, and an tBM
compatible floppy disk. Each peripheral has a controller which interfaces the
peripheral to the l/O bus'

1.1 Scope

This manual is intended for use by a service technician in servicing and

debugging the o1/LMC system. The manual contains schematics and
circuit descriptions.

Field service snouid be timited to reptacement and not the repair of faulty
components.

There is little or no preventive maintenance required on the system.

1:2 Reference Documents
The following documents will be useful, but not necessary for the service
man to have:
' 'OI/LMC Reference Manual (004-73001)

Shugart 5A900/902 N/laintenance Manual

Diablo Model 1200 Printer Maintenance Manual

lntel 8080 Reference Manual

Burroughs Reference Manual

1.3 Bequired Test EquiPment

A standard tool kit is required plus the following equipment and strpplies:

Disk with test Programs
Spare PC boards for all electronics

Volt meter with 1.0% accuracy or better

Logic probe

Osciloscope with bandwidth of 50 MHz or better
(for lab use, not field service)

Alignment disk and 01 Disk Test Panel

(o
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2. System Definition

27 System Components | '

The use and programrpjng of each peripheral is described in the o1/LMC
Heference Manual (004-73001 ).

, The operation anO aeOugling of the electronics is described in later sestions.

To use the system, turn on the power switch located on the desk unit,
depress the restart switch, and insert a diskette in disk drive No. 1. Then
fotlow the directions for the program which was loaded.

.n"
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3. t/O Bus

ADB0- thru ADR15- : ADDBESS bui
Both the memory and the l/O peripheral controllers use these lines to
define an address. The l/O, however, only uses ADB0- thru ADR4-.
Logic "0" is a high level. Logic "l" is a low level. These lines are
driven by the test panel in a MEMORY READ or MEMORY WRITE
operation. Dr.rring a memory cygle these lines contain the memory
address. During in ll} opeiation, these' lines contain the address of
the UO device.

DATAO- thrU DATAT_ : DATA bUS

Logic "0" is a high level. Logic "1" is a low level. These are bi'
directional lines used for transferring data to and from the processor-

-a

START MEMORY CYCLE- : Memory Control line
This line pulses low when the processor wants to read or write a byte
of memory data. lf the memory is refreshing, it responds by lowering
the MEMORY READY line. lf not, a memory cycle starts. lf this
signal is not followed by a START WRITE CYCLE. the memory cycle
will be a read cycle. The data presented as a result of a read cycle
remains stable until the next memory operation.

STAIiT WRITE cYcLE- : Memory Control line

This line pulses tour to initiate a memory write operation

MEMOHY READY : Processor Control line
This line indicates to the processor that the mernory is ready for a
data transfer. lf not, the memory responds to a START MEMORY
CYCLE by lolvering this line until the memory. becomes ready-

OUTPUT- : llO Control line
This tine going low indicates that an UO operation is an output func-
tion. tf the line does not go low during an l/O operation, the l/O
is an input cycle.

STROBE- : UO Control lin-e

This line is used as a data ttrobe for UO cycles.

MSTROBE- : Memory Control line
ThlS line is used during a memory read cycle to enable memory data
on the DATA bus.

PRST- : System Control line
This line is used as a system reset. tt goes lsw for several milliseconds
after power turn on.

INTR- : Processor Control line(o
This line pulses low when an l/O device wants to interrupt the processor,
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3.2 Electrical Definitions

All data bus lines are standard TTL levels. The ADR, DATA, and MEI\/IORY
READY lines are driveR with open collector gatei'

a
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4. QI/LMC Processor Board

4.1 Schematic Diagrams (004-51008)
qi
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o Functicnet Drscr!Ption

Theprocesso;boardcenbeclivicJgtiintofunctionatbiocks.Thebasic.]:*'
ai'3 controll?ii by a crvlst'i os"iril:or in the Timing G';nerator seetion- The

cpU controis ail l/c an,l mai.-.lol'y opsrations, as ,,vgll as arithrn*tic' logicai

and other operations associateri r'vith any CPU cycle'

Acjdressa;:cliata.linesarebuiferaclinorcertodrivecabtas.Arnultipiaxer
is used for panel anci interrupt data operationr The processor board ;:lso

conlains 8K bytes of PflOi"rl and a prograrnma'oli iima

o

4.3 . Circ'Jit Desciiption and Ti:eory of Operation -. ,

4-3-1 CPUStatus .'i: .--'.**' 
D;;;9-;Ji2 ,,u,, of eoch procersor cycte the D$ throustr D7 data

linescooteinCPUstatusinfcrmation.Thisin-.rorrnationincicatelthe
il; "i:"'r"r" !n p'otu", e'g" mernory read' memory t'rrite' input' 

"'
output, etc' As shou'n on schgmatic sheet I ' tha status is latched - 

'

lf 'an interrupt is acknowledsed, INTA status Liit is.seU the muitiplexrr
enablesaRSSTARTii'rstructiontotheDbuswhichforcestheprocasror
'to location 00 and stores the program counter in tha stack-

4.3-2 iili"mPr"Y Controi
Duringnormalpro"u*o'oFrarationSTARTl"lEliiORYCYCLE-'is'j
enabled to all malory ctt'iiog iach STBT2'as seen on schematic-'ihe:t
2-.lithecurrentoperatioilsametr.rorywrite'START'r,R1TF_
CYCLE- uvill O. "".Ul.a tc the 16K memory bcards by the Al$D
function of WR and OUT-' l

1riherr tlre panel is noi Fl:ai:)r, or durinE th+ Wait narig{ follo'+ing a

HALTiirsr'.ruction,STA'lTi.;jEIVIoRYCYCLE-linervi|l.bepulsed
every 50Lr .e"ond,. Tlri: rlu|se permits the Panel to rdad rnemory u'lhen

addresse.J as describsd laie,', and also r,vilt initiat': a lt"'emory Refresh

operaticn at the approp"'ia-"e time as tJescribed in the 16K $tlemory

.;:SMfi 
is enabied t'rhen the Panel is not Ready {PRDY lo.,v}, or ths cPU.

'..has acknowleclged a Hali instruction (HLTA- lor"r)- SIt'48 fires a 50u

second 1nono Ji"h sub,:aqu'rntly clocks a clelay ftig'flop to the set
.state.WiththgDeleyfiopset,thenext0lBp..r[sasetsthe$/TEitlfiip.

iiop, u,ir;r'" i" :*;; sr,., br to the START il:.jl'?CRY CYCLE--lins-
ln additicn, ',YTErrl ''es:::s :h: Delay flip.ilcp' The AIJD function o'=

l. E|V and 6lB.enable's S',VS' This process is lep:ated'approxirnateiy
every5Cusacondsuntitarrlnterruptinsti'uction.orsuitableinstructioos.
i-, i'"t Panel are iammed into the CPU'

wiiite Slrta is high panel daia may be wriiten into memorT- To achieve

iid'il; ponui u.].irr"s prJRtTE- lo..v. The next U;TEN s3ts the P"''R

flip-flop. PIVR gaiei SWS to the SfART tl/Rl-f E.CYCLE- line' 
.

READY encl l,{emory AdrJi'ess Enabla logic is sho"'rn on sheet 3' The
systemmsygoNotReaclyandReadyasynchronctlsiyrriiththaCPU.
Ir.lot ReraCy conc.iiticn re:ulrs fro,-n the Panel not in tha reaCy siate, RAi\'i

iVh.:,r the Ready lina g;c::.; lo','r tha CPU errters the T'{' (iuait) srate after
the rraxt T2 staie. Th"e Cpr_! remains in the Ja# s'.ate uniil the Rutdy

' line h:L: remairleC h:gh ioi'the Cuiaiion o[ one fii-2 pulsa'o

(".
\i
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As seen on schematic sheet 3, CPU Address lines 46 through A1 5 are

enabled to the l/O Bus lines ADRF through ADR15- by MADEN'
However, during Panel Read or Write operation, MADEN is gated low
enabling Panel Address lines to the ADR0- through ADR15- bus- This
condition exists while the P\l/R flip-flop is set for writing from the Panel

or after a Panel Read request. A Panel Read causes PREAD- to go low,
setting the PRR flip-flop at the beginning of the next wTEN pulse. PRR
gates ADR6- through ADR15- lines into the open state and provides a
low on the MADEN line to the Panel.

4.3.3 HOLD- Signal
HOLD- line is provided for future DMA capability. A low on this line
will force the CPU into the HOLD state, driving the CPU data and address

lines into a high imPedance state.

4.3.4 l/O Control Signals
As previously described, a low on the OUTPUT- line indicates that a l/O
operatioir is an output function. lf the line does not go low during an
uo operation, the l/o is an input.cycle. The STROBE- line is used as

a data strobe for uo cycles. The'MSTBOBE- line is used during a mem-
ory read cycle to enable memory data to the DATAF through DATAT-
bus. The DATAF through DATAT- bus is controlled by the Processor',s

DATA lN signal as seen on schematic sheet 4-

cPU status line oUT drives the ouTPUT- line and also gates the AND
function of WB, WAIT-, aod W2 to the STROBE- line. The STROBE-

'iine is also,enabled low by the AND function of CPU status INP and the
CPU DATA lN control signal. With the absence of a Panel V/rite Request
PWR- is high enabling cPU status line $/EMR to gate DATA lN to the
MSTBOBE- line.
DATA lN true steers the DATA0- through DATAT- lines to the input
direction. With DATA lN true and a low on the DDN line (Panel not
enabted, or the absence of an interrupt) the DATAo- through DATAT-
lines witl be enabled to the D bus via tri state gates. DATA lN false
ptaces the DATAF through DATAT- Iines in the output direction and
the signals on these lines follow the data present on the DO and D busses-

4.3.5 Power-On Reset
When the. system power is turned on, and each time either the Console
or Panel Reset pushbuttons are depressed, the system is initialized by the
PRST- signal. As seen on schematic sheet 5, C47 is discharged urhen
power is first turned on, or if either the Console or Panel Reset push' '

buttons are depressed pulling the PNLRST- line low- As the +5V power
rises or after the Heset pushbutton is released, the signal on C47 slowly
v;5gs 1e +5V. This signal is coupled to the input of a Shmitt-Trigger
inverter by emitter follower 02. The output of the Shmitt snaps low
when the slow rising input exceeds its threshold.' The Shmitt output is
complimented and diives the PRST- line low, During the interval over
which +5V is at its nominal level and the PRST- line is low, certain
logic elements throughout the system are held in the reset or cleared state-

The positive transition of PRST- fires the 2 usecond RESET Mons.
The leading edge of RESET sets RSI flip-flop which remains set until after
the program issues an l/O instruction to Device Address 00*. At this time
STBA0 resets the RSl.

(a
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The RESET signal is also applied Eo CPU' During the-2-useconds
il";-;;;iodl tha conEents or tt. program counter and insEruction
register are set to zero. At the end of the Reset period, the Pro-
grLm siill sEart ar address A6 *' :

4'3'6f,rsiil"l:ffi1"#tilo device tied ro rhe rNrR- line r.rilL set the'rNr
flip-f1-op ui p,rl"ing rhis line lorc. The IIIT signa, it-:""t to the Paael
and the CpU. The CpU recognizes an interrupt request on this line
at rhe end of the current instruction or rohile in ttre fi{ (fialtJ stata
prov.ided. the internal Int,errupt Enab1e flip-flop had beea set by a 

:

prerrious Ef instruction. The CPU acknor,rledges the interrupL requesL
bysetting_-.theINTA1inehighduringSYNC1,INTAinturnreSets
INT. During the next instrlction fetch cycle the Program Couater.
isnotadvancedandaonebyteRSTinstruction,67--(Restartad-
dress 00 ) is jamrnad i.rto iir. CPU vj.a the tri sEat6 feut pul-tipLexer
oo.="t".Etic steet t. I'''

4.3.7 Timing Generator : '

TheprocessorTimingGeaeratoronschematicsheet5.consisL".9f?
2A Tftlz'oseil-1ator, Echottly .dt:"9e counEer' apProPriate 4ecodils

.1ogic.andapairof}toSc1ockdrivers,,..

4.3.8 ROM }lemorf
sheets 6 and 7 of the Processor schematic contain 1-6K bytes of Read

onlyrtlearoryancirelatectlogic.ThislocalRc}IareaisaccessedbS.
addressing'memory belors 2000x or 8-000*-to 9FFF-' i ' : '

During a LTEMR cycle Mm'ISEL is enabled by decoding ADR13-. and- s.I*1: .

andthe,pp.op'i"tePRoMdeviceisse1ectua.uy_P11o-throuchADR1|-..
IIISTROBE gates the eight RM data l-ines to the DATA-bus. [ ,.t- j ''-t-'--t-.

,t.r -- '

- 4.3.9 Prograrnmabl-e Timer
A ";;;;* ti*"t r'rith device address 46+ !^v ot^:=:u to issue an

interrupE request after a prescribed delay. As seen on schematic
sheet 8 the '2 \t,irz d2 clock from the Processing Timing GeneraEor
isdivideddorgntoa2.04Smillisecondperiodcl,ocKbytwo9..-
bic binary rate nultiplieis. To load and' enabie the proglaiaEabie
ti*"il'-"" oii-AA is ilsued lrith rhe A register conEaiaing the binary

. equivalent bf the desired clelay.in milliseconds divided by 2'048' ,irii"..."as aod {;;;a;;: SrBid is the decode of addreT 44:-*9JlT
. aad STBAO sets Count Enable flip-fIop enabling the 2'048 milll'secogd

elock .o..,. 8 bit binary counter chain, The AI{D function of oUT

and'sTBAo al-so 10ads the data on the DATA bus into the I bit
.ouri". chain by direcr preser. inputs. This counter Ely-!: P::-
grarorned for d.e1-ays in stlps of.Z.Oag roittiseconds from 2'O48 urilli-
seconds xo 525.288 milliseconds. Since the 10ad and cotmE euable
operation is asynchronous r,rith the 2.048 rnillisecond clock thare.

v
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is an inherent + zero - 2.048 millisecond delay ambiguity- When the
terminal count has arrived, the second Op output of the counter chain
makes a high to low transition firing a 1-usecondmono- The O out-
put of this mono 'enables an open collector line driver,
which in turn lowers the INTR- line and the CPU is interrupted as

previously described. Firing of the 1 usecond mono also resets Count
Enable.

An INPUT @6 will also place the status of the Count Enable ftop and
RSI flop on DATA0 and DATAl- lines respectively.

(o

o
t,
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5. O1ILMC Memory Board

5.1 Schematic Diagrams (004-51009)

?
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5.3.4 Memory Write Cycle
!f during the above refresh period the processor issued a Start Memory
Cycle request the RRL FF stores this request. After REFACT has been

. reset RRL- fires CER MONO once more and CERW goes high for
700n Sec.

tf a llJrite Memory cycle is to be executed, the Processor will issue a
negative pulse on the START WRITE CYCLE- line approximately 50C n-
Sec. after a Start Memory Cycle request. A Write Memory request will
only be issued by the processor if memory is not being refreshed. START
WRITE CYCLE- pulse fires the CEW MONO. CEW is OR'd with the
current CDY pulse and this function (CERW) is steered to the appropriate
CE driver. BD SEL gates CEIrV to the WE- line. CEW MONO .time out
is approximately 350n Sec.; therefore a write memory cycle takes approxi-
mately 850 nSec. while read cycle takes approximately 700 nSec-

_ ...r. ai :-..

5.3.5 =Minris 3V Power Source
Resistor network R21 ,22 and 23 and Q2 form a -3V power source for
the memory devices.

5

o

5.3.6 Power Turn-On
System reset pulse PRST- is conditioned and fires PRSTM Mono. PRSTM
ooes high for approximately 300 nSec. fires the 2 mSec-MONO, and
initializes the memory controt togic. a5.3:7-.. l/lemory Device Selection
Sheet 2 of the 16K Memory schematic contains the following logic: A 12'bit Adclress Multiplexer for routing either l/lemory Address or Refresh
Flow Address to the memory device address lines. lnput data buffers and
output data latch and drivers A CS and RS decoder.

A common 16K Memory board is used in the system. Memory board
selectisafunction.:ofdataonmemoryaddresslinesMA14and15and
the status of HANK switch 51. Table 1 on sheet 2 tabulates Memory
Addresses which witl enable Bq. SEL as a function RANK SWITCH status.
With BD SEL enabled address signal MA12 and 13 select one of four

- rows of memory devices by a two-to-four line decoder, 1C52" This de'
coder drives four chip select lines CS1- to CS4--which in '. "

turn enable one of four row Select Lines, RS1 to RS4. As described
previously, Row Select enables the CE drivers. During a refresh cycle
REFACT- enables all'four Row Select lines so that all memory devices
are provided with CE pulses. Chip Select lines need not be active during
refresh. During a Refresh cycle. RADO to RADS from the Row Address
Counter are enabled to memory device address lines A0 to AB aqd AO to
A11. DOUTCLK is pulsed lowfor each Memory Read or Write Cy.glg,.
latching memory output data.

5j3.8 Output Data Latch
Memory d'evice output data is strobed into an 8 bit high speed output data
tatch at the trailing edge of DOUT CLK. MSTROBE- from the processor
raises the DOUT ENA line gating the contents of the output data latch to
the DATA Bus via high speed open collector line drivers.

,

I
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5.3.9 l/lemory Device Bussing
sheet 3 of the 16K Memory schematic shows data, address, and clock
line bussing to up to 32 memory devices.

5.3.10 ADR- Bus Conditioning
Sheet 4 of the 16K Memory schematic shows the filters and threshold
receivers that condition the 16 line ADR- bus.

'v

(o
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6. OI/LMC PROM Board

6.1 Schematic Diagrams (004-51014)

o
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6.2 Block Diagram and Functional Description

The PROM Board provicles the system with up to 16K bytes of Read Only
Memory capability for stored programs- The PROM board may be.'loaded
with memory devices in 256 byte increments. The PROM board is accessed

by Read Memory request in the same manner as the 16K Memory board'
Address lines ADRl4- and 15- select the PROM board, The current mem-
ory devices of the PROM board have an access time which is too slow for
the Processor therefore each time PROM is accessed the MEIVIOBY READY
line wiil go tow for a period greater than 1 uSee PROM data is gated to
UO Bus DATA- lines bY MSTROBE-

6.3 Timing Diagrams, Circuit Description and Theory of Operation

6.3.1 ADR- Lines
Sheet 1 of the PROM schematic shows the line filter and threshold re-

ceivers on the 16 ADR- lines. The filters and threshold receivers reiect
ADR- noise spikes 80 nSec. or tess in duration. when the Processor
addresses the irROM board BSEL goes as a result of ADR14F, 15F and
the state of sl- ADR1lF to 13F and BSEL are decoded by lc13 and

the appropriate RSEL(N)- line goes tow selecting one PROM device-
ADRoF to ADRTF address the byte of data in the selected PROM
device.

6.3.2 PROM Read CYcle
-'ifhe Processo.r issues a Read Memory request by pulsing the START
MEMORY CYCLE- line lour. BSEL gates this signal to a 1'7 uSec'
PRoMBusymonolC4.TheooutputoflC4drivestheMEMoFY
READY line tow for the duration of the mono time out Prior to
the time out of lC4, the selected PROM devices respond to the address
data and setect command applied to it and the addressed byte of data
isplacedontheSDotines.shortlyafterl/lEMoRYREADYgoes
frijfr, tfre processor outputs 3 negative pulse on the MSTR-OBE- line'
Ttiis'pulsa is buffered and enabtes the Do lines to the l/o Bus DATA-
lines.

Sheets 2 and 3 show the chip select decoders cS(N)-' as well as address'

. data, and chip select bussing to all 64 PROM devices'

Sheet 4 shows DO bus gatecl to the l/O Bus DATA- lines by MSTROBE-
and BSEL.

l\
a
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7. 01ILNIC Disli Controller Board

7.1 Schematic Diagrams (004-51012)

o
\.
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7.2 Timing Diagrams, Circuit Description and Theory of Operation

7.2.1 Adclress Decoding
The Disk Controller uses four l/O addresses.for data transfer and disk
control. These addresses are selected and decoded (sheet 1 of schematic)
by 7486 exclusive oR gates, 7408 AND gates, and 7420 NAND gates.

The decoded addresses, ADRoS through ADR3S, are ANDed with the
filtered sTRoBE- line to generate sTBo through sTB3. These signals

initiate l/O transfer, control, and status transfer'

7.2-2 lnput Selection
lcTi and lcgO (sheet 2) multiplex data and starus for an lN instruction.
Data is selected for a STB0 and status is selected for a STB1. The data
lines FDBo through FDBT are output from the FIFO buffer. This will
be discussed later.

7.2.3 Data !-ines
' Wh"n the cjata bus is transferring data to the controller, the data is buf-
fered by 7404 gates and appears DOAo through DoAT- This data
represents the contents of the A-register for an oUT instruction.

7.2.4 Track Stepping
lf the disk track is to be stepped down a sTB must be generated by
an OUT instruction with DOA1 set (sheet 3)' lC59-8 will cause the
STEPBUSYone-shottofire,indicatingabusystatusbit.ThesTP
one-shot will also be fired causing a putse on the STEP- line to thg
disk drive.
lf the disk track is to be stepped up STB1 with DoAo must be gener-

ated. STEP BUSY one-shot operates as before, but nor,v the DIR- line
to the disk drive must be set up before the STEP- pulse is generated.
Fl is a free running clock.

7.2-5 Drive Select
To select one out of four disk drives, a sfat is needed with either a

a DOA2, DOA3, DOA4, or DOAS. This will set the appropriate latch
on lC94 (sheet 3), and set line SELI-, SEL2-, SEL3-, or SEL4- to
the disk drives. lf DOA6 is set, all select lines will be reset'

The PRST- reset line is filtered and ORed with the programmed reset
of DoAT and sTBlTto generate a master reset for the disk system,
MRST_.

7.2.6 Disk Ready
The S.D. Ready line, generated at lC47-2, is a status line indicating that
a disk is loaded in the selected drive- The status is reset under any of
the following conditions:
+* A master reset, MRST-

' ** A new drive is selected by SELSTB-
+* The retriggerable one-shot, IC23-13, is not retriggered by index

pulses. That is, the diskette was removed.

t3
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7.2.7 Controller Clocks
The disk controller clocks are generated Oy iSfUHz crystal oscillator
(sheet 4), and a divide-by-l0 counter with'the outputs decoded.
Also shown on sheet 4 of the schematic is the generation of the HL sig.
nal. HL becomes true 20 mSec. aftera selected disk becomes Ready. This
allows for head loading time, and no read or write operations can be
initiated if HL is not true.

7.2.8 FtFO
A First-ln-First-Out (FIFO) storage buffer is used to buffer data to and
from the disk drive. This is necessary as the prograrnmed data transfer
is halted for approximately 35 uSec. during the time when the dynamic
memory is refreshing. The schematic of this FIFO is shown on sheet 5.

The storage elements are four 74170 registers arranged to store four 16
bit bytes. Sixteen bits are needed as both data and clock patterns are
significant. There is a clock bit associated with each data bit. lC42
and lC43 store clock patterns.

lC31 is a two flip-flop counter which points to the next input location
of the storage elements.

lC21 is a two flip-flop counter which points to the next output location
of the storage elements. The output counter "chases" the input counter.

Both counters start at zero. lf the two counters are equal, there is no
data in the FIFO. FDORDY indicates the non-equal state of the coun-' "ters. The exclusive-or at lC22-O and lC22-3 test this condition. lt
FDORDY is high, there is a byte available in the storage elements.

The FIFO is full if the input counter has caught up to the output coun-
ter. That is, the input counter is 1 count less than the output counter.
This condition is detected bv lC22-11,1C22-8, and lCl0-3. FDIRDY
being true means that there is room in the storage elements for an addi-
tional byte.
The WR signal indicates that the controller is writing data on the disk.
The BYTE BDY status therefore means that the Processor can load
another byte into the FIFO.
tf the controller is in the Read mode (WB-), and an Address Mark has
been detected (AM DET), the BYTE RDY indicates that the Processor
can read a byte from the FIFO.
ln the write mode the FDl0 through FDlT lines contain the data that will
be written on the disk. The FCl0 through FCIT lines contain the clock
pattern, if the clock pattern is not all ones.

An output STB0 generates a pulse at tC7-8. This pulse loads the storage
elements with FDS and increments the li'iput counter. Because the lC20-
5 flip-flop is reset, FDS can come through and generate FCS-. This line
loads a clock pattern. Since CEN is low, the clock pattern will be all
ones. (1C41 and lC44 inhibit the FCl6 through FCIT lines.)

lf the clock pattern is to be other than all ones, an output STB3.gener-
ates a pulse at IC7-6. FCLK is generated, CEN is set (enabling FCl0
through FCl7l, and FCS- loads the storage elements. lC20-6 is now
low so that when the data is loaded FCS- will not be generated again-

5
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ln the read mode the FIFO works in a similar manner. BR7 is a bit
counter r,vhich is used to strobe clocks and data. FCLK and FCS- are
generated, loading the clock pattern. The 1 uSec'one-shot, lC24-5, is

used to generate FDS and load the data. :'

7.2.9 Address Mark Detection
A detailed description of the circuit on sheets 6 and 7 of the schematic
is contained in "shugart Associates IBM Compatibility Manual," Pub'
No. 540006. The following are some signal definitions-
EXCLK - Extra clock is generated when a clock bit is missing'

AMSTART - This is set when the beginning of an address mark is de-
tected-

AMDET - This is set when an address mark has been detected. 'lt is
used to enable the bit ring counter

BR7 - This pulse occurs on the last bit of a data byte after an address
mark has been detected. lt is used to generate a byte strobe to l

the FIFO.
SHIFT DATA REG - This is used-as a clock input to the data shift

register.

SHIFT CLOCK REG - This is used as a clock input to the clock pattern
shift register.

DATA BIT - This is the data input for the data shift register in a read
mode. tt is gated with WRCLK in the write mode to generate
WRITE DATA- for the disk drive.

CLOCK BIT - This is the data input for the clock pattern shift register
in a read mocle. lt is gated with IVRCLK in the lvrite mode to
generate WRITE DATA-.

WRITE DATA- - This line to the disk drive contains clock and data
information and is generated by the circuitry on sheet 6. lt is
always running, although the data is ignored by the drive if Write
Gate is not set.

BC8 - This is a pulse which is used to strobe data into the shift regis-
ters during a write mode-

7.2.10 FIFO lnput
on sheet 8 of the schematic, tour 74157's are used to select the FIFO
data input. The input is from the l/o bus for a write mode, and from
shift registers for a read mode.

7.2.11 Start Read
To start a read operation a STB2 is needed with. DOAo set. The gener-
ated SR- signal initializes the read circuitry-

7.2.'12 Write Start
To start a write operation a sTB2 is needed- lf DoA6 is set a whole
track can be written. lf DOAT is set a single sector can be written

l
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lC4-5 and lcl-5 are used to synchronize the write gate with the index
pulse when a track is to be written-

lC30 and 129 are used to determine the time when the write gate will
be turnecl on, based on the location of the address mark of the sector
header.
WRST- terminates a write operation when the FIFO is empty'

l

?



(o

The eontroller is put in write track mode when STB2 is anded
with DOA6 high, setting IilIR. STB2 resets FIFO address eounters
and BC8 counter with BC8 going high. ICl pin 6 goes low
on second index puLse after WfR. WG goes high and ',{R9[5
sets WRITE GATE FF IC96. With BC8 and WG high,next StrIRCK
gives a l,IRLD-Pulse at IC5 pin 8. I,IRLD has 4 fr.rnctions.

1. Sets BC8 low

2 Generates FOSTB which enables FIFO outputs and incre-
ments FIFO output address counter TC2L.

3 Enables para1Le1 loading of FIFO data into data and
clock registers IC53 to IC56.

4. Resets IC4 pin 2 HI. CLKBET'I gated with WG and swRCK
t}:.ru, TC27 pin 8 generates the SIIIFT DATA REG and SHIFT
CLOCK REG pulses necessary for paral1-el- ad and shift-
ing of these registers.

(o IIRCLK and $IBCK have a 2 USEC period as shown on sheet 4 of
schematics. CLKBB{ therefore has a 4 USEC period generating
SHIFT DATA REG and SHIFT CLOCK REG pushing data out on tr'IRITE
DATA- line via DATA BIT and CLOCK BIT from IC16 pins B and L2.
Coincident with l-oading and shifting of data, I,ilRITE GATE
enables IIRCLK to IC34 input, a divide by 16 counter. TC34
pin 11 wiff gp 1ow after 32 USEC setting BC8 high. The
foI-lowing SWRCK will again generate WRlD-repeating the same
cycl-e. tr'ltren the processor has finished inputting to FIFO
and last byte is taken from FIFO, FDORDY- goes high indica-
ting FIFO is empty. If FDORDY- is still high when next
UIRLD occurs they are anded through IC5 generating WRST-
and resetting all write mode CKTS. Minimum time for write
track mode is 167 MSEC, index period of the disk drive.

(,,4
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B. OllLN'lC Keyboard lnterface

8.1 Schematic Diagrams (004-51001)
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Pages 22 to 25 missing in the original 
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10. O1ILMC. Printer lnterface

10.1 Schematic Diagrams (004-51004)
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Pages 27 to 28 missing in the original 
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Ll_. QI POWER SYSTEMS

1l-.1 Wirlng Diagrams and Schematics

LIIC Power I'Iiring Diagram 006-53015

Console Power Wirlng Diagram 005-5301-6'- 6'2+ "r1

Plus and Minus 12 V Power Source 004-5LO]-3-L

30 V Power Supply 006-51007

250 VDC Power Supply 004-5L017

l/.y. D*rR 5., ppty.
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11.2 Functional DescriPtion

The Power System provicles the computer lvith eight D-C. voltages necessary

for system operation. The main power supply is a switching regulated
pourer supply, requiring 115t23O VAC 50/60 Hz input fsr LMC systems

and 28 VDC for ,trield Unit systems. The input and output voltage for
these supplies are tabulated in Figure 11'2-1'

Description
LMC Systems Field Unit SYstems

lsueplv P/lrJ 4135O1) (Supptv P/N 4O15201)

115!230 VAC 6/34 28 VDC 20Alnput

Output 1

50/60 Hz
+5 VDC
+15 VDC

-ls vDc
+24 V

2
3
4

+5V
+15 VDG

-15 vDc.
250 vAC

Figure 11.2-1 SI,UITCHING POWER SUPPLY VOLTAGES
-...

The fourth outpur differs fiom LI\4C to Fielcl Unit systems. ln -LMC systems

this output furnishes 24 VDC at 2 A to the Disk Drives. tn Fitild unit
systems, this output provides 250 VAC at 200 mA to a 25O 1VDC power

I
a o suppll.'

tn either systery, the plus ancl minus 15 VDC ouiputs are applied to two
series regutators providing plus and minus 12 VDC: The minus 15 VDC is
also appliecl to a minus I VDC potver source-

Tvvo 90.000 uF capacitors on the ptus and minus 15 uolt DC outputs pro'
vide additional current to the printer during peak periodr 

:

Primary power is s,aritched by an On-Off circuit breaker and is distributed
to the system cooting fans, the main povrler supply, and, in LMC systems, to
the Disk Dritres.

11.3 Circuit Description

11.3.1 Plus and Minus 12 V Power Source
sheet 004-51013-1 contains tha plus and minus 12 V series regulators-
cR2 and ol form the plus 12 V pouter source. cRS and 02 form the
minus 12 V power source. Both regulators are capable of delivering 3 A.
each, continuously, within the regulation limits of the al5 V sourcss.

11-3:2 Minus I V Power Sotrrce
Sheet 004-51 013-2 contains the minus 9 V series regttlator. CR5 and
02 form the minus 9 V power soLlrce. The regulator is capeble of
delivering 3 A continuously, within the regulation limits of the -15 V
source-.4 o
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11.3.3 Plus 250 V Power Source
sheet 004-51017 contains the prus 2so i series regurator and the
rectifying bridge. CR3, CR6, and 01 form'the ptui ZSO V power
source. The regulator is capable of derivering over r00 mA DC.

(
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LIIC Power 'stem Resis tance Test rvith I Line Dis La ConsoleUse Simpson 260.

o Output

A1low ample charge time
A11or.r arnple charge time
Allow ample charge time
A11ow ample charge time

T_vpical Vom Condition
und * Lead on Ground

2 ohms
400
T2
I
l.2K
25
4.7K
3 meg.

- Lead on Gro
+5V
-I5V.
+l5V
+24v
-lzv
+Lzv
+30v
-250v

7 ohms
t2
400
50
25
1.2K
15K
6.2K

(
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