



































































































































































































































































































































































































































CLIENT LAYER PROTOCOL

6.4.4 Page sync regimen

For purposes of this discussion, the term page sync will be taken
to mean the page sync true interval which defines the slow scan
dimension of the Standard Image Frame.

Each IOT must be designed so as to enable implementation of
either of the following page sync regimens, according to the
needs of the PSP with which it is to be associated.

a)

b)

Discrete regimen:

Page sync must occur at the physical interface for every real
image. Page sync must not occur at the physical interface for
dead cycles. Note, however, that during processing of a job,
machine cycles which would otherwise be dead cycles may
be utilized for on-line diagnostics during which a test image
is sent to the IOT. Machine cycles which are utilized in this
manner are considered to be test cycles rather than dead
cycles, and are legitimately accompanied by page sync.
Once the client layer imaging message sequence begins for a
job, the sequence must continue for every page-time
throughout the job, including dead cycles. Page sync must
not occur at the physical interface at any time unrelated to
the client layer message sequence, unless enabled during a
NonProductive substate invoked by PspRequestiotDiagnostic
and/or reported via lotStatelnfo. It is shown in section 6.5
that during cycle-up, cycle-down, and dead cycles which
occur while printing, imaging messages occur in the absence
of page sync at the physical interface. But these messages
must be related, as prescribed in section 6.4.2, to the
stabilized page-time sequence internal to the 10T, so that
they bear a known timing relationship to preceding and/or
following page syncs.

Continuous regimen:

Page sync must begin as soon as possible after cycle-up, but
no later than one page time prior to delivery of the first -
image, i.e., concurrently with the first lotVideoRequest status
message, and must occur concurrently with every subsequent
lotVideoHint status message regardless of whether or not the
same page sync interval contains an lotVideoRequest
message, or whether or not the related lotVideoRequest
message is for a dead cycle. Once the client layer imaging
message sequence begins for a job, the sequence must
continue for every page-time throughout the job, including
dead cycles.
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6.4.5 Client layer intialization (refer to figure 6-6)

6.4.6 Job interrupt protocol

Assume that the Data Link has been established, as outlined in
section 5.4. The PSP waits for the IOT to initiate the Client Layer
communications (this wait should be timed out from the end of
Data Link initialization). The IOT may begin with
lotRequestMemory, if the IOT's software must be downloaded.
The PSP response is PspWritelotMemory. There may be muitiple
requests from the IOT, with corresponding responses from the
PSP. (If there is no request from the 10T, the PSP does not write
IOT memory.) When the 10T has all of its required memory, it
volunteers lotStatelnfo (probably CycledDownNotReady at this
point) and waits for PspConfiguration. The first PspConfiguration
message requests ReturnlotConfiguration. This request is sent
first because the PSP needs the IOT Duplex Offset information in
order to formulate its own SchedulingOffset requirement. The
IOT responds accordingly with the full sequence of messages
which constitute all of the lotConfiguration information. (The end
of the sequence can be determined by the PSP from the
contents of the messages. The number of InformationTypes is
defined herein, and the number of entries under each type is
either defined, or, the last entry is identified.) The PSP follows
with its configuration information in a series of four
PspConfiguration messages. The IOT next volunteers the full
complement of operational  information via  multiple
lotOperationalinfo messages. The PSP waits, and, when ready,
the IOT volunteers lotStateinfo-CycledDownStandby. The printer
is now ready to cycle-up and print. '

Job interrupts which are to occur on a set-boundary (of a
collated job) or a stack-boundary (of an uncollated job), will be
handled by the PSP. The PSP will issue a PspSheetBankAbort
specifying JobAbortWithRecovery and specifying a
SheetNumber/CopyNumber that corresponds to the first sheet of
the next set, or stack, of the job. This will effectively terminate
the current job at the next set, or stack, boundary. The PSP will
then program the interrupting job as any other job, i.e., it will be
assigned the next unused JobNumber in the sequence, and the
10T will not be aware that a job interrupt has occurred. It is the
PSP's responsibility to re-program the remaining sets, or stacks,
of the interrupted job, sometime after completion of the
interrupting job. The reprogrammed part of the interrupted job
is assigned the next JobNumber in sequence at the time of re-
programming. (This may or may not be next in sequence to the
interrupting JobNumber, depending on whether or not the
interrupted job is re-programmed immediately, and whether or
not any next jobs are queued.) Thus, the re-programmed
portion of the interrupted job also appears to the 10T as any
other job. Note that this protocol supports nested set-boundary
and/or stack-boundary interrupts solely under control of the PSP,
up to the limit of the PSP to manage the job queue.

Job interrupts which must occur as-soon-as-possible (ASAP), will
be handled jointly by the PSP and the I0T. The probability is
that the interrupt will occur on a page-boundary of a collated set,
or between copies in an uncollated stack. The interrupting jobs
are assumed to be priority jobs, which must be scheduled by the
IOT at the earliest opportunity. The PSP must program the
interrupting job via a PspNextBankRequest, specifying
InterruptjobAsap, specifying offset or, preferably, a different
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destination than the interrupted job, specifying a SheetNumber
next in sequence to the last SheetNumber hinted by the IOT,
and specifying the next unused JobNumber in the sequence. At
its first opportunity, the 10T must issue an lotVideoHint
specifying the first SheetNumber/CopyNumber and JobNumber
of the interrupting job. If the IOT cannot effect the interrupt
within one page-time, the first SheetNumber(s) of the
interrupting job will duplicate the last SheetNumber(s) of the
interrupted job; however, the JobNumbers remove any
ambiguity.  The last sheet of the interrupting job will be
programmed as usual, ie., PspNextBankRequest specifying
EndOfJob and the appropriate SheetNumber with the interrupting
JobNumber. The PSP will tell the IOT to resume the interrupted
job by programming a PspNextBankRequest specifying
Resumelnterruptedjob and specifying the JobNumber of the
interrupted job. (All other parameters of this message are to be
ignored by the IOT.) The IOT is responsible for logging the
parameters of the interrupt point, for maintaining all banks of the
interrupted job during the interrupt, and for resuming the
interrupted job  with an lotVideoHint for the next
SheetNumber/CopyNumber following that of the last sheet which
was printed and delivered to the output destination before the
interrupt took effect. (An ASAP interrupt of a collated job is
illustrated in section 6.5.) Note that this protocol supports
nested ASAP interrupts up to the capacity of the 10T to store the
context and banks of interrupted jobs, or as limited by the
number of different destinations available.
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Client layer initialization

ot

lotRequestMemory (Optional)

lotStateinfo/cyciedDownNotReady (Voiunteered)

lotConfiguration/contiguration

lotContfiguration/mediamatrix/Paperwidthi

lotConfiguration /mectaMatrix/PaperwidthN/EndOtMatrix

lotConfiguration/pestinationo

lotContiguration/pestination?

lotConfiguration/Feedero

lotConfigu ration/rFeeder?

lotOperationalinfo (voiunteered)

lotStateinfo /CyciedDownStandby (Volunteered)

Figure 6-6.
Psp
I
wait
|
|
-~
PspWritelotMemory Ly
(Conditioned on request) i
|
wait
|
|
-
PspConfiguration/Return iotContiguration -
-
-
-
~—~
-~
-
-
PspConﬁgu ration /verityOutputDelivery >
PspConfiguration /verityduplexDelivery >~
PspConﬁgu ration/schedulingOtfset >
PspContiguration/patauinkAckTime >~
-~
-
TIME

|
wait

|

I
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6.4.7 Crash recovery protocol

If the 10T crashes or stops operating for any reason, it attempts
to send an lotMetaReset/SelfReset message to the PSP. The
accompanying Data Link procedure depends on whether Data
Link communication is possible. If it is, lotMetaReset/SelfReset is
sent successfully and the IOT performs the reset. After receiving
lotMetaReset/SelfReset, the PSP Client Layer should request its
Data Link to send the Disconnect command, and the 1OT must
then place its Data Link entity in the Asynchronous Disconnect
Mode (ADM) according to the procedures in paragraph 5.4.4. (If
Disconnect is not received from the PSP, the IOT Data Link
should send Request Disconnect to elicit the Disconnect
command from the PSP.) I[f Data Link communication is not
possible, lotMetaReset/SelfReset transmission will fail. The IOT
must then proceed with the reset and unilaterally place its Data
Link entity in ADM. The PSP, having either sent the Disconnect
command or detected the loss of Data Link communication,
should periodically have its Client Layer request its Data Link to
attempt to re-establish Data Link communications according to
the procedures in section 5.4. When Data Link communication
has been restored, the Client Layer is re-initialized using the
initialization procedure of section 6.4.5. Following Client Layer
re-initialization, the PSP optionally requests crash recovery status
from the 10T by sending PspReadlotOperational
Info/CrashRecoveryStatus (to which the 10T responds by sending
one or more lotOperationalinfo/CrashRecoveryStatus).  Finally,
the PSP initiates job recovery by sending
PspRequestlotAction/CycleUp, and the [OT must then send
lotVideoHint for the appropriate image. This can always be
done, since the IOT must save its context and parameter banks in
non-volatile memory prior to hinting images from those banks.

If the PSP crashes or stops operating for any reason, the PSP
attempts to send a PspMetaReset command to the IOT. The
accompanying Data Link procedure depends on whether or not
Data Link communication is possible. If it is, PspMetaReset is
received successfully and the 10T must then perform the reset.
After successfully sending PspMetaReset, the PSP Client Layer
should request its Data Link to send the Disconnect command.
The 10T must then place its Data Link entity in the Asynchronous
Disconnect Mode (ADM) according to the procedures in
paragraph 5.4.4. (If Disconnect is not received from the PSP, the
IOT Data Link should send Request Disconnect to elicit the
Disconnect command from the PSP.) If Data Link communication
is not possible, PspMetaReset will not be received. When the
10T detects loss of Data Link communications, it must perform a
reset and unilaterally place its Data Link entity in ADM. In either
case, the IOT must take action to empty the paper path and
cycle down, and to preserve its context and parameter banks. If
the PSP crashes, the IOT must not introduce any spurious paper
into the paper path nor produce any spurious output. Upon
reload of the PSP software, the PSP attempts to re-establish Data
Link communication according to the procedures in section 5.4.
After Data Link communication is established, the 1OT re-
initializes the Client Layer as described in section 6.4.5. The PSP
optionally requests crash recovery status from the IOT by sending
PspReadlotOperationalinfo/CrashRecoveryStatus (to which the
(o)) responds by sending one - or more
lotOperationallnfo/CrashRecoveryStatus). Finally, the PSP initiates
job recovery by sending PspRequestlotAction/CycleUp, and the
IOT must then send lotVideoHint for the appropriate image.
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6.4.8 Fault protocol

Although the PSP periodically saves its context, it must depend
on the IOT to recover jobs, since only the 10T can know with
certainty the state of the paper path following the PSP’s crash.

Only those IOT conditions which warrant an 10T state change or
substate change, or which warrant preventing an 10T state
change or substate change, are to be considered faults. The PSP
must be given notice of the occurance of any detectable fault or
faults via an lotStatelnfo message, and the identity of the fault or
faults must be conveyed to the PSP as FaultCode(s) in one or
more lotOperationallnfo messages. When multiple faults occur,
either simultaneously or sequentially, lotStateinfo need be sent
only once to notify of the initial state and/or substate change.

Those detectable 10T conditions which do not prevent the
current job from being processed, but which represent an
impending fault condition, should be classified as fault warnings
and sent initially under the HintMessage InformationType of
lotOperationalinfo.  They should be elevated to detected faults
when a threshold of the monitored parameter and/or other
appropriate parameter is exceeded. (The appropriate parameter
may be, for example, time.) Those faults detected in a device or
facility of the 10T not employed in the current job (and which do
not pose a hazard to machine or operator), should also be
classified as fault warnings and reported via HintMessage. If and
when said device or facility is selected for use, a fault should be
reported, as described above.

It is desirable that correction of the physical condition which has
been detected as a fault, should clear the related fault indication
from the IOTs fault handler. [f there are no remaining faults, this
will cause a substate change (from FaultDetected to
FaultNotDetected), which must be reported via an lotStateinfo
message and an updated lotOperationalinfoMessage. If there are
remaining faults, there will be no substate change, but an
lotOperationalinfo message must still be sent to indicate the
updated list of remaining faults.

It is recognized that clearing a fault indication as a result of
correcting the physical condition may not be feasible, when
detection of a fault causes transition to a state in which the
monitored condition ceases to exist. (In such a case, correction
of the fault condition could be verified only by returning, or
attempting to return, to the state in which the fault was initially
detected.) When such faults occur, the 10T should automatically
clear the fault indication from its fault handler immediately after it
is reported across the interface. Thus, the PSP will be notified of
the related IOT state or substate change and its cause, but will
be left unincumbered by a persisting fault report. The PSP will,
therefore, be free to attempt to proceed, following the next
appropriate operator action. [f the fault condition persists, it will
again be detected, again cause the state change, and again be
reported across the interface. It is suggested that when a fault of
this class is reported and then cleared as described above, the
User Interface should maintain display of the fault, but advise the
operator that it is permissible to attempt to resume operations.
Resuming should cause the fault display to disappear. It would
subsequently reappear or not, depending on whether the fault
condition persisted or not. This procedure is intended to
provide an acceptable degree of conformity with the philosophy

HIGH-END 1OT INTERFACE 2.2

Y 6-85
A




CLIENT LAYER PROTOCOL

that fault conditions should be perceived to be corrected by
operator action. '

Note: In the foregoing, the term operator is used in the broad
sense of anyone operating the system.

6.5 Operating sequences, illustrated examples

The purpose of the following discussion is to illustrate typical
operational sequences involving Client Layer messages and
interface signals. The discrete page sync regimen described in
paragraph 6.4.4 is assumed throughout. A large number of
different sequences is possible. The differences depend on
whether the job is simplex only, duplex only, or combination
simplex-duplex. ~ The differences will also be [OT specific,
depending on the scheduling offset (defined above), the length
of the duplex paper path (if present), whether or not the duplex
path temporarily stores sheets, whether or not the output is to
be collated, and on the requirements of the finishing station.
The following examples assume processing of a single collated
copy to a simple stacker, Scheduling Offset = 1, and a storing
duplex paper path of length 9, i.e., minimum Duplex Offset = 9.
Appendix B shows the equivalent set of sequences when the
Scheduling Offset is 3. Appendix C shows processing of
multiple collated copies to a bindexer output. The imaging
messages, lotVideoHint, PspPrint, and lotVideoRequest, contain
four numbering parameters: PlateNumber, SheetNumber,
CopyNumber, and JobNumber. For simplicity, the accompanying
figures omit those numbers which are not pertinent to the
example.

6.5.1 Cycle-up sequence

Figure 6-7-a illustrates a simplex cycle-up sequence. It is
assumed that both the Data link and the Client Layer have been
initialized, as described in sections 5.4.1, 5.4.2, and 6.4.5. The
PSP first sends one or more PspNextBankRequests to program
the job. This is followed by PspRequestlotStateChange-CycleUp.
When  appropriate, the [OT  volunteers lotStateinfo-
CycledUpPrinting-TaskinProcess and begins the sequence of
imaging messages. Neither client layer imaging messages nor
Page sync may appear at the interface until page-time is
stabilized to the specifications of the IOT. The messages will
precede page sync because of the scheduling offset, the
necessity for Request to precede the page sync interval during
which the image is delivered, and the restriction that page sync
may be present only when the video for an actual image is being
delivered. The imaging message sequence begins with the Hint,
Print, and Request triplet for the first image, and continues with
the triplets for the second and subsequent images. The first
transition of page sync occurs in the page-time following the
Request for the first image. Note that all Hint, Print, and Request
messages must conform to the timing requirements given in
figure 6-4, including those which precede the onset of page
sync. The latter must be timed with reference to the 10T internal
slow scan time base. The image generator must rely on the Hint
preceding the first page sync transition as the timing reference
for delivery of video for the first image. Subsequently, the image
generator can use the previous page sync transition, which is a
more accurate reference. The number of messages which occur
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6.5.2 Cycle-down sequence

prior to page sync will depend on the scheduling offset. Figure
6-7a shows the minimum. For example, refer to figure B6-7a in
appendix B for a case with scheduling offset of 3. A similar
sequence for scheduling offset = 1 and two copies to a
bindexer output destination is shown in figure Cé6-7-a of
appendix C.

6.5.3 Duplex cycle-up sequence

Figure 6-7-b illustrates the simplex cycle-down sequence. 1t is
assumed that the 10T has been cycled-up and printing. The last
image to be printed from the current bank is image-n. It is
assumed that the value of (n) was not known beforehand;
therefore, cycle-down (End-of-job) is programmed with a
PspNextBankRequest near the end of of the job. In figure 6-7-b,
the PspNextBankRequest is shown occuring during the latest
page-time permissible. This is followed by a Print dead cycle in
the same page-time, and then a sequence of page times
containing Request dead cycle, Hint dead cycle, and Print dead
cycle. This sequence must continue at least one cycle beyond
the page-time during which the last image is delivered, so that
the final Hint, occurring during the first dead cycle, can provide a
timing reference for re-imaging the last image, in the event that it
is aborted. Note that the sequence would look slightly different
if the PspNextBankRequest were issued during an earlier cycle.
In that case, a Hint dead cycle would replace the Hint n+1.
When the scheduling offset is greater than one, there is a
corresponding number of additional dead cycles. Refer to figure
B6-7-b, appendix B. A similar sequence for scheduling offset =
1 and two copies to a bindexer output destination is shown in
figure C6-7-b of appendix C.

6.5.4 Duplex cycle-down sequence

A duplex cycle-up sequence is shown in figure 6-8. The
sequence is initially the same as figure 6-7-a (the plate numbers
indicating simplex side and duplex side are included in the
illustration). The sequence continues with simplex side images
for nine page times, corresponding to the assumed duplex paper
path length, then alternates between duplex side and simplex
side images. This is characteristic of duplex paper paths.
However, some non-storing, or racetrack, duplex paper paths
may require alternate dead cycles in the initial simplex sequence,
so as to allow for subsequent interleaving of the simplex and
duplex images. Recent racetrack designs do not require dead
cycles. Note also that the DuplexOffset (refer to
lotConfiguration) increases (from 9 to 17, in this example) as the
duplex path is filled. This is characteristic of a storing duplex
paper path. With a non-storing or racetrack duplex path, the
DuplexOffset remains constant. A corresponding sequence for
scheduling offset of 3 is shown in figure B6-8 of appendix B. A
similar sequence for scheduling offset = 1, two copies to a
bindexer output destination, and a racetrack duplex paper path
with DuplexOffset = 8, is shown in figure C6-8 of appendix C.

A duplex cycle-down sequence is shown in figure 6-9. The
PspNextBankRequest for End-of-job at sheet 19 occurs during
page sync for image 9,2, preceding Hint 19,1 and Print 19,1. The
sequence, therefore, reverts to continuous duplex sides at the
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next opportunity, i.e., during page sync for image 19,1, the 10T
begins hinting for image 12,2 (to follow 11,2) rather than for
20,1. After the last valid image (19,2) is requested, the 10T
begins to hint dead cycles. When the duplex paper path is
depleted, the sequence continues so as to provide the final Hint,
as in figure 6-7-b. The corresponding sequence for scheduling
offset of 3 is shown in figure B6-9, appendix B. A similar
sequence for a scheduling offset = 1, two copies to a bindexer
output destination, and a racetrack duplex paper path with
DuplexOffset = 8, is shown in figure C6-9 of appendix C.

6.5.5 Duplex-to-simplex transition

Figure 6-10 illustrates a duplex to simplex transition. The
sequence is similar to the duplex cycle-down case, except that
after it depletes the duplex paper path with an all duplex-side
sequence, it continues with an all simplex-side sequence.

6.5.6 Simplex abort sequence

A simplex abort sequence is shown in figure 6-11. A
PspSheetBankAbort of sheet 10 is assumed to occur during page-
time for image 10. This image will, therefore, be discarded (this
may result in a hole in the paper path, or in a discarded sheet
bearing the damaged image, depending on when paper is
committed in a particular IOT). Since image 11 has already been
requested, it will be imaged and will also have to be discarded.
The PspSheetBankAbort intervenes between Hint 12 and the
expected Print 12. Hint 12 is, therefore, answered with Print-
dead-cycle to allow the IOT to recover. Following the Request-
dead-cycle response, the Hint, Print, Request sequence has
recovered, and the imaging sequence recovers following the
dead cycle. Note that page sync does not occur during the dead
cycle, and the image generator in the PSP must rely on H1,1 for
its timing reference for reimaging image 10. The corresponding
sequence for scheduling offset of 3 is shown in figure B6-11 of
appendix B. In this case three dead cycles are required to effect
recovery.

Note: The number of dead cycles required for recovery is
dependent on the scheduling offset. It may also be job
dependent and IOT dependent in other respects. The number
shown is the minimum for the conditions assumed.

6.5.7 Duplex abort sequence (simplex side)

Figure 6-12 illustrates a duplex abort sequence in which the
sheet abort occurs during imaging of simplex side 15. Note that
duplex side imaging continues uninterrupted, while simplex side
imaging recovers in an interleaved fashion. The aborted image is
the only one lost, and only one dead cycle is required to
recover. The corresponding sequence for scheduling offset of 3
is shown in figure B6-12 of appendix B. In this case, two dead
cycles are required to effect recovery (refer to note in section
6.5.6).

6.5.8 Duplex abort sequence (duplex side)

Figure 6-13 illustrates a duplex abort sequence in which the
sheet abort occurs during imaging of duplex side 4. In this case,
recovery must start with simplex side 4. Therefore, the original
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sheet 4 is lost, the next in sequence simplex image, 13, is lost
(since it has already been requested and would now. be out of
sequence), and the duplex path is flushed of all its simplex
imaged sheets (5 through 12). This is followed by an all simplex
sequence which refills the duplex path with re-imaged simplex
sides 4 through 12. Sheet 4 is now available to accept the
originally aborted duplex side 4, and the normal simplex-duplex
alternating sequence resumes. The corresponding sequence for
scheduling offset of 3 is shown in figure B-6-13 of appendix B.
In this case, recovery is achieved with the same number of dead
cycles (refer to note in section 6.5.6).

6.5.9 ASAP interrupt sequence (simplex jobs)

Figure 6-14 illustrates an ASAP interrupt sequence in which a
simplex job, JobNumber 7, is interrupted by a five-page simplex
job, JobNumber 8 (for simplicity, PlateNumbers and
CopyNumbers are omitted from the figure). In this case, the
interrupt is initiated by a PspNextBankRequest following the Hint
for SheetNumber 11, JobNumber 7, and designates the first
sheet of the interrupting job as number 12. The IOT, however, is
unable to effect the interrupt immediately, and does not begin to
Hint SheetNumber 12, JobNumber 8 until SheetNumber 12,
JobNumber 7 is being imaged.  This results in reusing
SheetNumbers 12 and 13 in the interrupting job, but the
JobNumbers preclude ambiguity. The interrupting job is ended

normally by means of a PspNextBankRequest specifying
EndOfJob at  SheetNumber 16, JobNumber 8. A
PspNextBankRequest specifying Resumelnterrupted]ob,

JobNumber 7, causes the IOT to return to the job #7 parameter
banks and resume Hinting with the SheetNumber next in
sequence following the interrupt point. The 10T is responsible
for chosing the actual interrupt point in the sheet sequence of
JobNumber 7, and for saving the context and parameter banks of
the interrupted job (also refer to section 6.4.6).
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Figure 6-7-a. Simplex cycle-up sequence
(scheduling offset = 1)

I-‘-——>-1 SCHEDULING OFFSET = 1

CreledUp H, R, H, R, H, R; H, R, Hs
Y Y YY YY YY - YY
/\I . N Image 1 u image 2 L_j Image 3 l_
f A A A X A A A
CycleUp P1 P2 Page Sync Ps p‘ ps
NBR
Ro.0 = Request for a Dead Cycle (DC)
H, P,R, := n-th "Hint, Print, Request" tripiet. (Only sheet nos. are shown.)
Figure 6-7-b. Simplex cycle-down sequence
(scheduling offset = 1)
'4——)' SCHEDULING OFFSET = 1
Rp.2 Hnq Rp.1 Hy R, Houy Ro,0 Hoo Ro,0 Hoyo Ro.0
YY YY YY YY YY Y
- image n-3 I ! Image n-2 I I image n-1 l_l image n , oC . DC
AN * A A A A A
Page Sync Ph P, Po.o Po.o Po.o
NBR

End-of-job @ Sheet n

Ho.o = "Hint" Dead Cycle (DC)
Poo = Print Dead Cycle
Ro.o = Request for a Dead Cycle
H,P,R, := n-th "Hint, Print, Request" tripiet. (Only sheet nos. are shown.)
NBR = NextBankRequest
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Duplex cycle-up sequence

Figure 6-8.
(scheduling offset = 1)
(Storing duplex paper path, minimum duplex offset

:9)

'4————-)-‘ SCHEDULING OFFSET = 1

CycledUp H1.1 Rm Hz,1 R2.1H3.1 R3.1H4.1 R4.1H5.1
YY YY YY YY

Image 1,1 | I image 2,1 l l image 3,1 ‘_
A

Y Y
| 1
A\’ A A AN A A
CycieUp P1.1 P2.1 Page Sync P:,.1 [3“1 Pe.,'1
NER Minimum Dupiex Oftset = 9 —»l
R5.1He,1 R6.1H7,1 R7.1Hs.1 R8.1H9.1 R9,1H1.2 R1,2H1O.1
YY YY YY YY Yy Yy ,
—J image 4,1 u Image 5,1 LJ Image 8,1 L_] Iimage 7,1 L_J image 8,1 I l Image 9,1 I_
A A A A A
P6.1 P7,1 P8.1 p9.1 p1,2 P1O.1
R10.1H2.2 R2.2H11,1 R11,1H3,2 R3.2H12.1 R*12,1.""4,2 R4.2H13,1
YY YY - YY YY YY YY
_J image 1,2 I I Image 10,1 l_-l image 2,2 L_-I image 11,1 u Image 3,2 | , image 12,1 L
A A A A A A
P2.2 P11,1 P3.2 P12,1 p4,2 p13.1
R13.1H5.2 R5,2H14.1 R14.1H6,2 Re,zH1s.1 R15.1H7.2 R7,2H16,1
Yy - YY YY - YY YY YY
__l image 4,2 l_l image 13,1 LJ Image 5,2 u Image 14,1 u Image 6,2 I l Image 15,1 I_-
A A A A A A
Ps,z P14,1 . Pe,z P15.1 p7,2 P16.1
Steady state Dupiex Oftset = 17 —-»I
R1e,1H8,2 R8.2"‘17,1 R17.1H9.2 R9.2”18.1 R18.1 I"‘10.2 R10.2H19,1
Yy YY YY YY YY YY
_J image 7,2 u Image 16,1 L.J image 8,2 ‘_I Image 17,1 | I image 9,2 l I Image 18,1 !_
A A A A A A
Ps.z P17.1 P9.2 P1a.1 P10.2 P19,1
:= "Hint, Print, Request"” triplet for sheet i, plate j

H,P, R,
j :: = PlateNumber
PlateNumber :: = simplex side | duplex side
simplex side ::

duplex side ::

1
2
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Figure 6-9.  Duplex cycle-down sequence
(scheduling offset = 1)
(Storing duplex paper path, minimum duplex offset

=9
I-(-———-)-' SCHEDULING OFFSET 2 1
Ra,z H13.1 R13,1Hs.2 Rs.zHa4,1 R14,1He,z Rs,zH1s.1 R1s.1“7,2
Yy YY YY YY - YY YY
image 12,1 u Image 4,2 LJ image 13,1 LJ image 5,2 | I image 14,1 L-J Image 6,2 L_
AN A A A A A A
PageSync P,y , Ps2 Pies Ps2 Pis,1 P;.2
R7.2H1s,1 R1e.1Hs.2 Rs.zH17,1 R17.1H9,2 Rg,z”1a,1 R1a,1“1o,z
YY YY YY Yy YY YY ,
_l Image 15,1 LJ image 7,2 I I Image 16,1 L_J Image 8,2 u image 17,1 l_l Image 9,2 l_
A A A A A A
P1e.1 pa.z p17.1 Po.z P1a,1 P10,2
End-of—]ooN@Bsa\u( 19
R1o.z“19,1 R1o,1“11.z Rn,z“ 12,2 R1z.z“13.z R13.2H14.z R14.2H15,z
YY YY Yy YY - YY YY ,
-_l Image 18,1 u image 10,2 L_l image 18,1 u Image 11,2 I I image 12,2 ulmaqo 13,2 L_
A A A A A A
P1¢.1 Pn.z p1z,z P1:\.2 Pu,z P1s,z
R1s.2”1e.z Rm,z“w,z Rw.z“w.z Rw.z“w,z R19.2Ho.o Ro.o |"'o,o
YY Yy YY YY YY YY
_J image 14,2 u image 15,2 u Image 16,2 u image 17,2 l_.‘ Image 18,2 u image 19,2 L_
A A A A A A
Pae,z Pn,z Pw,z Pw.z Po,o po.o
Ro.o Ho.o Ro.o
YY Y
DC oc oC
1 ] 1
A
Po.o
H, Pu R,J = "Hint, Print, Request" triplet for sheet i, plate j.
j 2 = PlateNumber
PlateNumber :: = simplex side | duplex side

simplex side :: = 1
duplex side ::= 2
NBR :: = NextBankRequest

HIGH-END 1OT INTERFACE 2.2
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Figure 6-10. Duplex-to-simplex transition
(scheduling offset = 1)
(Storing duplex paper path, minimum duplex offset

= 9)
l-(-——-)-l SCHEDULING OFFSET = 1
R4,2 H13,1 R13,1H5.2 R5,2H14,1 R14.1H6,2 R6.2H15,1 R15,1H7.2
Yy Yy YY - YY YY - YY
Image 12,1 Ulmaqo 4,2 LJ image 13,1 L_I Image 5,2 u image 14,1 L._' Image 6,2 L
:\ A A A A A A
PageSync P53, Ps 2 Pia Ps.2 Pis,1 P;.2
R7.2H16.1 R16,1H8.2 R8,2"“'17.1 R17,11"'9.2 R9.2H18,1 R18.1""‘!0.2
YY Yy - YY YY YY Y'Y
' image 15,1 LJ image 7,2 L_’ Image 16,1 L_' image 8,2 | I image 17,1 u image 9,2 L_
A A A A A A
P1e,1 Pa.z P17,1 PO,Z P18.1 P1O.2
R10,2H19.1 R19.1H11.2 R11.2""12.2 R12.2H13,2 R13.2HM.2 R1‘.2H15.2
YY YY Yy YY YY Y'Y
__l image 18,1 u image 10,2 u image 19,1 L_, Image 11,2 L.I Image 12,2 L_l image 13,2 l_
A A A A A A
P19,1 P11,2 P12.2 Pm.z P14,2 P1s.z
SImpiot‘ g ghut # 20 dupiex paper path depleted —-l
R15,2H16.2 R16,2H17‘.2 R17.2H18,2 R18,2H19.2 R19.2H20,1 R20.1H21,1
YY - YY YY YY - YY YY ,
, image 14,2 I l image 15,2 I—I Image 16,2 L-I Image 17,2 L_l image 18,2 l.—-l image 19,2 l_-
A A A A A A
Pw,z P17,2 P18.2 P19,2 P20.1 P21,1
R21,’H22,1 R22.1H23,1 R23,1H24,1 R24,1H25,1 R25,1H26,1 R26,1H27,1
YY YY YY YY - YY Y'Y
’ Image 20,1 | l image 21,1 L—l Image 22,1 I l Image 23,1 L—’ image 24,1 LJ Image 25,1 L
A A A A A A
Paa,1 Paa,1 Paa,1 Pas,1 P2e,1 Par.1

H"l P‘J Ri.l i1 = "Hint, Print, Request" triplet for sheet i, plate j.

j :: = PlateNumber
PlateNumber :: = simplex side | duplex side
simplex side ::= 1
duplex side :: =

2
NBR ::= NextBankRequest

HIGH-END 10T INTERFACE 2.2 < O 6-93
..i’[’rwale
Data




CLIENT LAYER PROTOCOL

Figure 6-11. Simplex abort sequence
(scheduling offset = 1)

t-<———>-i SCHEDULING OFFSET = 1

Rq Hs Rs Hg Re H, R, Hg Rg Hg Rg Hyo
Yy - YY Y'Y Yy YY YV
image 3 L—! image 4 u image § u image 8 u Image 7 L_I Image 8 L_
N A A A A A A
PageSync Py Ps P, Ps Pe Pio
R1C)HY1 R11H12 RO,O“‘!O R‘lOH‘l‘l Rﬁ H12 R12H13
Yy - YY - YY Y Y VY - YY ,
e Umms, Land, Lo oL fmer L
A A A A A A
P11 p0.0 p10 PH P12 P13
SBA
Sheet # 10
913“14 R14H15 R15H18 R18 17 R17H18 R18H19
YVY YY Y Y Y Y Y YY
—J Image 12 L_J image 13 u Image 14 L_J image 15 L-J image 16 L—J Image 17 L_
A A A A A
P14 P15 P16 P17 p18 P19

Hoo = "Hint" Dead Cycie (DC)
Po.o = Print Dead Cycle
Ro.0 ::= Request for a Dead Cycle
H, P,R, : = n-th "Hint, Print, Request" triplet.
SBA = SheetBankAbort
6-94 T o HIGH-END 10T INTERFACE 2.2
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Figure 6-12. Duplex abort sequence,
sheet abort during simplex side imaging
(scheduling offset = 1)
(Storing duplex paper path, minimum duplex offset

r<———>1 SCHEDULING OFFSET = 1
Rs2 Hias Ri3,1Hs2 Rs2H 4.0 RunHe.z Re2H 15,1 Rqs,1H7 2
YY YY YY YY YY YY
image 12,1 L-J image 4,2 | I image 13,1 u Image 5,2 I_l image 14,1 u image 8,2 L_
N A A A A A A
PageSync P, , Ps.2 Pia1 Ps.2 Pys,1 Ps.2
R72H16,1 Roo Ha2 Ra,2H s, Ris,1Hg 2 Rg.2Hys,1 Ris,1H10,2
YY YY Yy YY - YY - YY
::‘l:::r:!i:) L—’ image 7,2 l , DC image 8,2 '_J image 15,1 u image 9,2 I
A A A A A
Poo Ps.2 P1s,1 Pg2 Pie.1 Pio2
SBA
Sheet # 15
Rio,2H17,1 Ryz,1Hys 2 Rq1,2H48,1 Rig,1H12,2 Ry22H19,4 Ryg,1H13.2
YY YY YY - YY YY - YY
I!mago 18,1 L_Jlmqno.z unm«am ulmoqoﬂ.z l ||m9. 18,1 I Inmgnz.z L_
A A A A A A
Py P2 P1s,1 P1z.z Pis.1 P2
R13,2H20,1 Rzo.1H14,z Ru,an,x Rz1.1H1s,z Rys,2H22,4 Rzz,1H1e.2
YY - YY YY - YY Y'Y Y'Y
_J image 19,1 u image 13,2 u image 20,1 L_l image 14,2 I l image 21,1 L_! image 15,2 L_
A A A A A A
P2o.1 Pia,2 P21,1 Pis,2 P22.1 Pie.2
H," F’Ll Ft‘,l = "Hint, Print, Request” triplet for sheet i, plate j.
j ::= PlateNumber
PlateNumber :: = simplex side | duplex side
simplex side ::= 1
duplex side ::= 2
SBA ::= SheetBankAbort
HIGH-END 10T INTERFACE 2.2 o 6-95
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Figure 6-13. Duplex abort sequence,
sheet abort during duplex side imaging
(scheduling offset = 1)
(Storing duplex paper path, minimum duplex offset

= 9)
'1————->1 SCHEDULING OFFSET 1 1
R4.2 H13,1 R13,1H5.2 RO.OHO.Q. RO,O lmlO.O RO.OHO,O RO,O HO,O
YY Yy YYvY YY Yy YY
boC 0C DC
_{“‘ 121 }m:g:,‘d'f u (lage ’L‘)‘" | (discard Sh.5) l(discard Sh.6) | (discard Sh.7)
A A A A A A
PageSync  Pis4 Poo Poo Po,o Po.o Po.o
SBA
Sheet # 4, Retry
RO.OHO.O RO.O HO.O RO.OHO.O R0.0 H4,1 R4,1H5.1 R5,1 H6,1
YY Yy YY Yy YY Yy
bc oc oc oC oc [image 4,1
1 (discard Sh.8) ) {discard Sh.9) L (discard Sh.10) ( (discard Sh.11) 4 (discard Sh.12) ’
A A A A A A
Poo Pa.o Poo Pa1 Ps.q Pg.1
R6,1 H7.1 RT,1 H8.1 R8.1 H9.1 R9.1 H1O,1 R1O,1H11,1 R11,1H12.1
YY - YY YY YY YY YY
—] Image §,1 l Ilmnc 6,1 l—J Image 7,1 | ' image 8,1 | | Image 9,1 L_‘ image 10,1 L_
A A A A A
p7,1 Pa.1 P9.1 P1O.1 P11,1 P12.1
R12.1H4.2' R4.2 H13.1 R13.1H5.2 RS.Z H1"1 R14.1H6.2 RG.Z H15,1
YY Y'Y - YY YY YY YY ,
_J image 11,1 u Image 12,1 | l Image 4,2 l I Image 13,1 I llmaqo 5,2 I I Image 14,1 ‘_
A A A A A A
p4.2 P13,1 PS,Z p14.1 PG,Z p15.1

H,P, R, := "Hint, Print, Request” triplet for sheet i, plate j.

j :: = PlateNumber
PlateNumber :: = simplex side | duplex side
simplex side ::= 1
duplex side :: = 2

=S

SBA :: heetBankAbort

HIGH-END IOT INTERFACE 2.2
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Figure 6-14. ASAP interrupt, simplex jobs
(Job #7 interrupted by a 5 page job, #8.)
(scheduling offset = 1)

r‘-———')'l SCHEDULING OFFSET = 1

Rz Hss Rz He 7 Re,7H77 R77 Hg 7 Rga,7Hsg 7 Re.7 Hioz
YY Yy - YY - YY YY YY
image 3,7 L-J image 4,7 l l Image 5,7 I I Image 8,7 u image 7,7 L_’ image 8,7 L_
"\ A A A A A A
PageSync Py, Pe.7 Pz Ps,7 Po7 Pio.7
k— Messages for Interrupting Job —
R10,7H11.7 R11,7H12,7 R‘12,7*"13.7 R13.7H12,8 R12.8H13,8 R13,8H14,8
YY Yy YY YY YY YY
image 9.7 l l image 10,7 Image 11,7 l I Image 12,7 I l image 13,7 Image 12,8
_J A A l—l A A A \\\\\\} k-
Pi1z Pyaz P37 Pi2g Pias Pias
NBR InterruptJobAsap @sheet# 12, Job #8
wl
>
Ru,s“m.a R15.8H16.8 R16 3H14.7 R14.7H15.7 R15,7H16.7 R16,7H‘17.7
YY YY YY YY YY
mage 13,8 image 14,8 mage 15,8 image 16,8 u Image 14,7 L_I Image 15,7 L
\\\T\}\ NN\ \}\ \\\\\}\ \\\\\\\l\ A A
P‘Ii‘i,B 16 8 P14,7 P15,7 p16.7 P17,7
NBR
o] '
EndOtJob @ Sheet# 16, Job #8 NBR ResumeinterruptedJob, Job # 7
Ryz7,7H18,7 Rig 19,7 Rie,7H20,.7 Rao,7H24.7 Ra1,7H227 Raz,7H23,7
YY YY YY YY YY YY
_J image 16,7 | I Image 17,7 u image 18,7 u Image 19,7 LJ image 20,7 L—' image 21,7 L
A A A A A A
p18.7 P19.7 P20.7 p21.7 p22.7 P23,7
Hu P,’J R‘_, ;1= "Hint, Print, Request” triplet for sheet i, job j
(PlateNumber and CopyNumber not shown)
NBR :: = NextBankRequest
HIGH-END 10T INTERFACE 2.2 ] a¥, XEFOK 6-97
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6.6 10T diagnostic protocol

No distinct diagnostic machine state or substate is prescribed
herein. The diagnostic state may be considered to be a superset
of the prescribed machine states and substates, i.e., diagnostics
may be initiated in any machine state and substate.

There are two types of diagnostic utilities, active and passive. An
active diagnostic utility renders the 10T unavailable for customer
jobs in either the cycled-up or cycled-down machine state, and
the accompanying Productivity substate must be Service. For
example, an Active diagnostic utility may comprise one or more
preprogrammed printing jobs. A passive diagnostic utility is a
measuring or monitoring activity which can run concurrently with
a printing job if necessary, without interrupting the job. If the
Productivity substate is Productive, it may remain Productive.
However, the IOT must report such passive diagnostic activity via
the InfoMessage field of lotOperationalinfo, since no machine
state or substate change occurs.

Diagnostic utilities are invoked by PspRequestlotDiagnostic. This
command can be valid in any machine state. If the specific utility
cannot be run because of priority activity in the 10T, the request
must be denied via the Reject code in the Status field of
lotDiagnosticResponse. A customer job, for example, must be
considered priority activity. There may be other IOT-specific
priority  activities. The IOT indicates acceptance of
PspRequestlotDiagnostic by echoing the contents of the
Command field in the Status field of lotDiagnosticResponse. A
sample diagnostic message exchange is illustrated in figure 6-15.

6.7 10T configuration data

A great deal of IOT-specific information is conveyed to the PSP
at start of operations, via the Status message, lotConfiguration.
However, there remains some [OT-specific information which
must be made known to the PSP by means other than this
Generic Specification, or other than through operational
exchange of Command/Status messages. This information is
listed below:

1. Internal  grounding arrangements: The  connection
arrangements between signal ground and ground mecca
within the [OT must be coordinated with the similar
arrangements within the PSP, so as to achieve the desired
noise and EME performance of the overall printer formed by
interconnecting the particular PSP and the particular IOT with
the cable prescribed herein (section 8.9).

2. Coding of [IOTMetaReset, coarse codes and fine codes
(section 6.3.3).

3. Coding of IOT display message numbers, to be used in
PspRequestlotAction command (section 6.3.2).

4. Fault codes and message codes, to be used in
lotOperationalinfo, for TechRepClearOnlyFaults,
OperatorClearFaults, TechRepReTryFaults, HintMessage, and
InfoMessage. Configuration type for lotConfiguration, fault
numbers for TechRepReTryFaults (section 6.3.3).

6-98 Wb O HIGH-END 10T INTERFACE 2.2
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5. Coding of ConfigurationID, to be used in status message,
lotConfiguration (section 6.3.3).

6. Diagnostic Utility and Utility Parameter descriptions and
identification, to be used in Command/Status messages,
PspRequestlotDiagnostic and lotDiagnosticResponse
(sections 6.3.2 and 6.3.3).

7. Diagnostic Utility software, which must be down loaded by
the PSP to the IOT prior to running IOT diagnostics, unless
this software is IOT resident.

6.8 PSP configuration data

There is no information about the PSP which must be made
known to the IOT, beyond that which is prescribed in this
Generic Specification or made known in the prescribed
Command/Status message exchanges, except for the internal
grounding arrangements implied in section 6.7.1.

HIGH-END 10T INTERFACE 2.2
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Figure 6-15. Sample diagnostic message exchange

PSP 107
PspRequestiotDiagnostic >~
Utility (Cerotron Check) lotDiagnosticResponse
ParameteriD (Charging Current) -
ParameterVaiue (Nuil) Utility (Corotron Check)
Command (Enter) ParameteriD (Charging Current)
ParameterValue (Null)
Status (Enter)
PspRequestlotDiagnostic >
Utllity (Corotron Check) lotDiagnosticResponse
ParameteriD (Charging Current) -
ParameterValue (Null) Utility (Corotron Check)
Command (Read) ParameteriD (Charging Current)
‘ ParameterVaiue (100 ua)
Status (Read)
PspRequestlotDiagnostic o
P
Utility (Corotron Check) lotDiagnosticResponse
ParametertD (Charging Current) -
ParameterValue (Null) Utiiity (Corotron Check)
Command (Exit) ParameteriD (Charging Current)
ParameterVaiue (Null)
Status (Exit)
Y
TIME
6-100 oy HIGH-END 10T INTERFACE 2.2
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7. Video data signal quality

7.1 Transmission impairments

Transmission across the interface will subject video data and
clock signals to propagation delay, to intersymbol interference,
and to attenuation. Delay and intersymbol interference are
caused by the active interface components, as well as by the
cable. Attenuation is due only to the cable. Delay itself is not
considered to be an impairment, but variations in absolute delay
of the data relative to the clock can affect the ability to reclock
the data without error. Gain in the line receiver compensates for
attenuation, but if the loss of noise margin at the receiver input is
severe, the amplified signal may contain errors caused by noise.

Intersymbol interference is caused by the spreading of the
energy allocated to a bit interval into adjacent bit intervals. In
general, the interference can spread over several bit intervals and
can precede as well as trail the reference interval. With the
recommended interface (chapter 8), the interference is almost all
trailing. The interference is non-stationary, i.e., observable as
time jitter when the data is non-stationary, i.e., non-repetitive.
The interference is stationary with repetitive signals, such as a
clock, and does not cause observable displacement of the clock
transitions relative to each other. However, displacements can
occur between clock transitions at the beginning or end of clock
bursts, relative to transitions away from these extremes. When
the strings of zeroes in the data, and the quiescent intervals of
clock, both exceed the range of the intersymbol interference, the
relative displacement of clock transitions is of the same order of
magnitude as the jitter observed on the data. This is the case for
the prescribed interface. Therefore, for purposes of analysis, the
same amount of jitter will be assigned to both pixel clock and
video data.

Jitter is quantified as the difference between the worst-case
transition displacement in the negative time direction and the
worst-case transition displacement in the positive time direction
(i.e., peak-to-peak relative to the nominal position of the
transition), and is stated as a percentage of the nominal pixel
interval. These measurement relationships are shown in the
stylized sketch in figure 7-1. The standard interface has been
designed to provide less than 5 percent jitter at the output of the
line receivers at 25 Megabits per second.

Cable attenuation results in loss of noise margin at the receiving
end of the cable. The differential noise margin is defined as the
difference between the magnitude of the differential signal at the
line receiver input, and the minimum allowable differential input.
The acceptable limits for ECL output logic levels are VOHAmin
and VOLAmax. Thus, the minimum acceptable differential output
is as follows:

[VOHAmIn - VOLAmMax] = [-0.98v - (-1.63v)] = 650 mv. The
minimum allowable differential input is taken to be 200 mv.
Therefore, the differential noise margin available for attribution to
the cable is 450 mv. Measurements have shown that cable

HIGH-END 10T INTERFACE 2.2
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<—— nominal bit interval >

attenuation will be somewhat less than 3 db at 25 Mbps with 50
feet of cable.  Again, assuming minimum ECL output of 650 mv
from the line driver, the minimum differential signal arriving at the
input to the line receiver with 3 db of attenuation would be 460
mv, and the realized differential noise margin would be 460 -
200= 260 mv. (The normal ECL logic noise margins are 125 mv
and 155 mv for the high and low logic levels, respectively.) Of
course, the signal will also enjoy the common mode rejection of
the recommended line receiver, +1 volt. In view of the above,
cable attenuation is not considered to be a problem.

Figure 7-1.  Definition of video data jitter

< jitter interval superimposed

data transitions

% JITTER = JITTER INTERVAL X 100

NOMINAL BIT INTERVAL

7.2 Timing analysis for reclocked modes

An example of the overall timing relationships for the reclocked
modes is shown at the top of figure 7-2. The propagation delay
due to the cable and components will cause a slight image shift
in the fast scan direction, but this shift will be compensated by
the image alignment process. Only signal degradations which
cause reclocking errors will affect the quality of the video data
delivered to the marking engine.  The principle concern,
therefore, is the reliability of reclocking, or more specifically, the
phase relationship between video data and return clock, at the
reclocking stage in the IOT interface. The analysis presented
below applies equally to reclocking in the serial or parallel video
data transmission mode, since worst case conditions will be
considered.

It is assumed (but not required) that the proper phase
relationship between video data and return (pixel or byte)
clock is established at the PSP by generating the return clock as
the inverse of the clock received from the IOT. This establishes
the rising edge of the return clock nominally at the center of the
video data interval. The steady state phase relationship between
video data and return clock as received at the IOT, thus, depends
on the duty cycle symmetry of the (pixel or byte) clock, plus the
propagation delay tolerances of all the active and passive circuit
elements in each transmission channel between the clocking
point in the PSP and the reclocking point in the IOT. The
transient phase relationship between video data and return clock

7-2
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as received at the IOT depends on the jitter characteristics of all
the active and passive circuit elements in each transmission
channel between the clocking point in the PSP and the
reclocking point in the IOT. It is assumed that the transient
displacements will add to the steady state displacements in the
worst combinations.  The model for the following timing
tolerance analysis is shown at the bottom of figure 7-2. It is
based on the circuits recommended in chapter 8.

Taking the clock at point C in figure 7-2 as the absolute timing
reference, the video data is subjected to the propagation delays
of the ECL clocking stage, the cable, and the ECL line receiver
before it arrives at point F, the input to the ECL reclocking stage
in the IOT. The return clock is subjected to the propagation
delays of the ECL line driver (which also effects logical inversion),
the cable, and the ECL line receiver before arriving at point G,
the other input to the ECL reclocking stage. In addition to delay,
jitter can cause video data and clock transition displacements of
+2.5 percent. The ECL flip-flop recommended for clocking has
a propagation delay range of 1.5 to 3.7 ns. For the
recommended drivers and receivers, the range of propagation
delay is 1.0 to 2.8 ns. (These figures are based on the
assumption that all the components in the PSP are at the same
temperature (+85 degrees C) and all the components in the [OT
are at the same temperature (+85 degrees C). The individual
circuit functions, however, are not assumed to be on the same
substrate.) The maximum difference in delay between any two
pairs of the recommended cable is specified as 2 percent of the
total delay. This includes differences in velocity of propagation,
as well as differences in equivalent length. The nominal velocity
of propagation, v, is 78 percent. The nominal propagation delay
in nanoseconds per foot of cable is 1.017~/, = 1.30 ns/ft.
Consider a —20 percent deviation from nominal for vp. The
worst case differential delay between two pairs of a fifty foot
cable is then (1.30 x 1.2) ns/ft x .02 x 50 ft. = 1.56 ns. (In the
analysis, this difference is split between the signals, 0.78 ns
relative advance and 0.78 ns relative delay.) The clock phasing
tolerance is specified as +5 percent in sections 4.2.1 and 4.2.2.
In this analysis, it is assumed to be due to inverting a received
clock with +5 percent duty cycle tolerance.

With the above parameters, and assuming 25 Mhz clock and 25
Megabits per second data on any given video data path, the
earliest clock at point G in figure 7-2 will be delayed 1.0 ns each
by the line driver and receiver, and advanced 0.78 ns by the
cable, and 2.0 ns by -5 percent initial phasing error and 1.0 ns
by -2.5 percent jitter, for a relative advance of 1.78 ns. The
latest clock will be delayed 2.8 ns each by the line driver and
receiver, 0.78 ns by the cable, 2.0 ns by +5 percent initial
phasing error, and 1.0 ns by +2.5 percent jitter, for a relative
delay of 9.38 ns. The earliest data at point F in figure 7.2 will be
delayed 1.5 ns by the clocking stage in the PSP, 1.0 ns by the
line receiver, and advanced 0.78 ns by the cable, and 1.0 ns by
- 2.5 percent jitter, for a relative delay of 0.72 ns. The latest
data will be delayed 3.7 ns by the clocking stage in the PSP, 2.8
ns by the line receiver, 0.78 ns by the cable, and 1.0 ns by +2.5
percent jitter, for a relative delay of 8.28 ns.

These figures are summarized in figure 7-3, which shows that at
25 Megabits per second and with 50 feet of cable, there is a
margin of 9.94 ns between earliest clock and latest data, and a
margin of 11.34 ns between latest clock and earliest data. These
margins are adequate for reliable reclocking, provided that the
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first stage of reclocking following the cable receivers s
implemented with ECL components.

If TTL were to be used for the clocking and reclocking stages,
TTLECL and ECL/TTL translators would have to be used for the
line drivers and receivers, respectively, and an extra translator
would be needed at the output of the clocking stage in the PSP.
The set-up time for TTL reclocking would be somewhat longer
than for ECL, and the translators have a wider range of
propagation delay than the ECL devices. A careful analysis
should be carried out for any TTL design. It is estimated that the
maximum data rate would be around 12.5 Megabits per second.
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Figure 7-2.  Overall timing relationships for reclocked video
data modes
(Assuming 25 Mbps, and 50 ft of cable @ 1.3ns/ft)
A unzsmcf '
. 120 ne o 2 3 4 s 8 7 8 9 10 11
B crocx ‘F'f‘f!f'f!flflflf'flf'f
l 0 1 2 3 4 s s 7 8 9
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E RETURN CLOCK @ PSP I f I f | f I f | f l f I f | f | f I
F vioeooata@ior | I [ 0 l 1 l 2 I 3 T‘ 15 l s [ 7
| €= 70ns 3 (propagation delay)
G RETURN cLOCK @ 101
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Figure 7-3.  Timing tolerance analysis for reclocked video
data modes
0 4 8 12 16 20 24 28 32 as 40
! | | | | | | | | | |
TIME IN NANOSECONDS

| 18 22 |
REF RETURNCLOCK @ PTC* Duty Cycie tolerance

| i  la0.72

IESTDATA @ PTF . | 11.34____>L__

EARLIEST DATA @ | J | MARGIN '

0.72 > GUARANTEED DATA 32.44 |

9.94

LATEST DATA @ PTF ! ypotru o BN I X

, 8.28 —> |78 | Lw.zz

< Lg o A ot [,

l 18 22
EARLIESTCLOCK @ PTG !l'f Ll Tﬂl l rﬂ

0.22 1.38 18.22 | 1938 P I
LATEST CLOCK @ PTG I (< 22 A 18

29.38
*Seetlg. 7.2 :
this is the ideai return clock referred to pt C, {.e. without the
delay ot the inverting line driver.
PARAMETER VALUE EARLIEST LATEST EARLIEST  LATEST
DATA DATA GLOCK
DATA RATE 25 MBPS (40 ns)
CABLE LENGTH 50 1t
VP 78%
LINE DRIVER tp RANGE 1.0t0 2.8 ns v 1.0 +2.3
LINE RCVR tp RANGE 1.0t0 2.8 ns +1.0 +2.8 +1.0 +2.8
CABLE DELAY TOLERANCE +/-0.78 ns (+/-1%, 2% total) .0.78 +0.78 .0.78 +0.78
PSP CLOCKING STAGE tp RANGE 1.5t03.7 ns +1.5 +3.7
CLOCK DUTY CYCLE TOLERANCE +/7-2.00n8(+/-5%) .2.0 +2.0
DATA JITTER e/-1.0n8(+/-2.5%,5%p-p) 1.0 +1.0
CLOCK JITTER +1.008(+2.5%) -1.0 +1.0
TOTAL +0.72 +8.28 .1.78 +9.38
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Electrical characteristics
of interface circuits

8.1 Line drivers

All line drivers shall be MECL 10K Series with both normal
and inverted outputs for differential driving. The
recommended components are gate MC10212 (Xerox Part
No. 733W01732), line receiver MC10216 (XPN 733W02917)
used as a line driver, flip-flop MC10231 (XPN 733W01734),
and TTL/ECL translator MC10124 (XPN 733W01682). The
generic circuit for line drivers is shown in figure 8-1. Other
MECL 10K Series components with differential output may be
used if different logic functionality is desired at the input, or
if different functional modularity is desired. A timing analysis
should be performed, however, if slower devices are
substituted in the video or return clock circuits of the
recommended interface implementation (refer to section
8.3).

8.2 Line receivers

All line receivers shall be MECL 10K Series with differential
inputs. The recommended components are MC10216 (XPN
733W02917) and ECL/ATTL translator ™MC10125 (XPN
733W01685). The generic circuit for line receivers is shown
in figure 8-2. Other MECL 10K Series components with
differential input may be used if different logic functionality is
desired at the output, or if different functional modularity is
desired. A timing analysis should be performed, however, if
slower devices are substituted in the video or return clock
circuits of the recommended interface implementation (refer
to section 8.3).

8.3 Recommended circuit implementation

Circuits recommended for implementation of the PSP
Imaging Interface and Command/Status Interface are shown
in figures 8-3-A and 8-3-B. These circuits provide return byte
(or pixel) clock, and accommodate both parallel and serial
video data transmission modes. If only the serial mode is to
be implemented, 10TclkECL-b is not needed, and only one
flip-flop stage need be implemented. These circuits are the
basis for the PSP side of the timing analysis model in section
7.2.

Circuits recommended for implementation of the 10T
Imaging Interface and Command/Status Interface are shown
in figures 8-4-A and 8-4-B. These circuits provide for use of
return byte (or pixel) clock, and accommodate both parallel
and serial video data transmission modes. For the serial
video data mode, only one video data channel need be

HIGH-END IOT INTERFACE 2.2
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ELECTRICAL CHARACTERISTICS OF INTERFACE CIRCUITS

implemented, and RetCIkECL-b is not needed. If the serial
data is not to be reclocked in the 10T, the return pixel clock
channel (below the dashed line in figure 8-4-A) need not be
implemented. These circuits are the basis for the IOT side of
the timing analysis model in section 7.2.

Note that the output of balanced line receivers may or may
not be predictable under conditions of open input (cable
disconnected) or signal source power off (consult device
specifications). It is recommended that the output of line
receivers be inhibited or ignored at a higher system level
when such conditions exist. Circuits for detecting these
conditions are discussed in section 8.5.

8.4 Power control

The required power control arrangement is shown in figure 8-5.
A +12VDC power source in the PSP is connected to a low-
power control actuator in the 10T via the power control + line
in the interface cable. The control actuator, in turn, operates a
power actuator which switches the AC mains in the IOT. The
return circuit is via the power control - line in the interface
cable and the control circuitry in the PSP. Resistor R4 limits the
current which can be drawn from the +12VDC power source.
The control actuator is not specified, but is nominally a 6V, 120
ohm device. Resistor R5 is selectable to allow a choice for the
control actuator. It is considered to be part of the load in the
IOT. The design of this power control arrangement, the
recommended control circuitry for the PSP, and an example
selection of R5 are discussed in appendix D. The power source
must be capable of supplying at least 65 ma operationally.
Resistance R4 must have an effective power rating sufficient to
withstand a short circuit to ground of the power control + line,
without damage to itself or to the printed wire board.  The
power source must be able to supply worst case short circuit
current of 150 ma (5 percent high voltage, 9 percent low R4).

The PSP Power Normal input to the control circuitry must detect
AC power line failures greater than 10 milliseconds, and must
drop power control to the off condition within 50 milliseconds
and hold it off for at least 2 milliseconds. The control actuator
device in the 10T, and the control circuitry in the PSP, must be
protected from transients as large as 20V and as long as 1
microsecond on the power control lines (a filtering scheme for
this purpose is shown in appendix D). The control actuator
device in the IOT must also be safety isolated from the AC
power source to at least 1600 VAC. 1t is expected that the Vcc
power supplies in the PSP and the IOT will continue to supply
regulated output for 5 milliseconds after AC power has been
removed from their input by a power failure or by switching.

The control circuitry in the PSP must be glitch-free during power
turn-on and turn-off. That is, until the Power Normal signal and
the Power On signal are both at the high-level state, (> 2.4 v),
the control output device shall be an open circuit. It is also
recommended that the origin- of the Power On signal be
protected by use of encoded turn-on and turn-off signals, rather
than simple binary state changes.

Whenever a non-emergency IOT power-down is initiated via the
control element in the PSP, the PSP must send an advanced
warning to the 1OT via Client Layer message, PspMetaReset. The
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amount of time required for the advanced warning is an 10T
parameter, which must be conveyed to the associated PSP as the
PowerDownWarning parameter of the Client Layer message,
lotConfiguration. If the time is less than 5 milliseconds, no
warning message need be sent. The default time is zero.

Results of activating or deactivating the Power On signal may be
monitored in the PSP by means of the detection circuit discussed
in section 8.5.

8.5 Detection of cable and power status at the interface

Certain interface conditions can be detected at the line receivers,
namely, power on/off at the opposite side of the interface,
and’or the interface cable disconnected. Figure 8.6 shows a
simple addition to the line receiver circuit to accomplish this.

In figure 8-6, the upper part of the diagram is the normal cable
termination and line receiver circuit (see, for example, figure 8-3-
A). When the signal source is powered and connected, the
voltage at point A in the diagram will be at the midpoint of the
ECL signal range, ie., about -1.29 vdc. This will be true
whether or not the signal is active, and for either quiescent logic
state. Each MC125 detector is biased by the voltage divider,
relative to point A, so that its output is logic low. I[f the cable is
disconnected, point A goes to approximately -5.2 vdc. This
biases the upper detector further off, but biases the lower
detector so that its output is at the high logic level. If the cable
is connected but the power on the other side of the interface is
off, the signal source becomes a low impedance to ground, and
point A goes to near ground. This biases the lower detector
further off, but biases the upper detector so that its output is at
the high logic level.

These circuits are optional in the PSP for monitoring the normal
IOT power on/off state, and also to provide low-level interface
diagnostics. It is recommended that, if used, they be
implemented on the status line receiver. They may also be used
in the [OT for diagnostic purposes. In the 10T, they should be
implemented on the command line receiver.  The cable-
disconnected detector may also be used to accomplish hardware
or software override of any line receiver output which causes a
problem when the PSP or IOT must retain some level of
functionality when disconnected at this interface.

Either or both of the detectors can be implemented, as desired,
and they may be implemented on one or more of the line
receivers. Theoretically, they do not affect the performance of
the signal path. It is reccommended, however, that they not be
applied to a high-speed signal path without verifying the
performance.

8.6 Interface power supplies

The dc power sources serving the interface ECL circuits in the
PSP and in the IOT shall be -5.2 vdc £5 percent. The power
supply common in each unit shall be signal ground for the
interface circuits and shall be connected to the common logic
ground within the respective units.

HIGH-END 1OT INTERFACE 2.2
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ELECTRICAL CHARACTERISTICS OF INTERFACE CIRCUITS

8.7 Cables

When the generic interface is implemented for serial video data
transmission, the 9-pair cable specified by Xerox Drawing No.
117P23905 shall be used. When the generic interface is
implemented for parallel video data transmission, the 16-pair
cable specified by Xerox Drawing No. 117P23904 shall be used.
These drawings define cables composed of individually-shielded
twisted pairs, each with nominal characteristic impedance (Zo) of
100 ohms, and nominal velocity of propagation (Vp) of 0.78c. All
of the shielded pairs are enclosed within a single overall shield.
Each signal of the generic interface shall be carried on one pair of
the cable. Each cable provides one spare shielded twisted pair.
The complete electrical and mechanical specifications are
contained in the drawings.

8.8 Connectors

When the generic interface is implemented for serial video data
transmission, connectors, receptacles, and auxilliary hardware
from the 37-pin D-Shell series shall be used. When the generic
interface is implemented for parallel video data transmission,
connectors, receptacles, and auxiliary hardware from the 50-pin
D-Shell series shall be used (part numbers are given in chapter 9).

8.9 Shielding and grounding (refer to figure 8-7)

Within the PSP and within the IOT, the cable shields shall be
connected as follows:

a) The outer shield of the interface cable shall be connected to
a ground “mecca” that is a common point for frame ground
and green wire ground of the AC power source. Connection
is to be via both pin 1 and the connector shell. It is
desirable that the outer shield ground circuit be completed
before any other circuit is completed, when the cable is
installed.

b) The shield circuit of each twisted pair shall be connected to
signal ground (logic ground).

¢) Provision must be made for connecting signal ground to the
ground mecca within the PSP and within the IOT; however,
the nature (impedance) of the connection, including no
connection, is to be determined by the product program.

d) The common side of the -5.2v power supply serving the
interface drivers and receivers must be tied to signal ground
within each unit.

The length of the balanced signal-runs inboard of the interface
connector should be minimized. Etch runs should be in the form
of differential microstrip or differential stripline, with characteristic
impedance of 100 ohms to match the characteristic impedance
of the shielded twisted pairs. The specific physical arrangements
for cable routing and grounding within the PSP and 10T are the
responsibility of the respective product programs.

8-4 QWb XEROX HIGH-END 1OT INTERFACE 2.2
’éﬂ Private
€LV Dats




ELECTRICAL CHARACTERISTICS OF INTERFACE CIRCUITS

Figure 8-1.  Generic circuit for line drivers
Intertace
Connector
'
PSP or 10T Signal Source ! Interface Cable
]
' -
DRIVER .
' > » SIGNAL NAME =
]
270 % 270 ‘|> kr 9= SIGNAL NAME SHIELD
ohms ohms 4
]
- 5.2VDC
SIGNAL
GROUND
Figure 8-2.  Generic circuit for line receivers
Interface
Connector
Interface Cable i PSP or IOT Signal Destination
]
aly
SIGNAL NAME + > << SIGNAL NAME
t
1
SIGNAL NAME = > —¢&
|
\r '
SIGNAL NAME SHIELD » - X¢& 49.9 49.9
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‘ (1%) (1%)
T 0.1 uf
SIGNAL
GROUND
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Figure 8-3-A.

Circuits recommended for implementation of
PSP imaging interface and Command/Status
interface. Both parallel and serial video data
modes are provided.

To 10T
Command -
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R1
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12 Command « :
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Figure 8-3-B. Circuits recommended for implementation of
PSP video data interface. Both parallel and serial
video data modes are provided.
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Note: video Data 7 s used
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Figure 8-4-A. Circuits recommended for implementation of
IOT imaging interface and Command/Status
interface.  Both parallel and serial video data
modes are provided.

From PSP
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Figure 8-4-B. Circuits recommended for implementation of
10T video data interface, parallel mode. (Only
circuits associated with Video Data 7 are
implemented for Serial Reclocked Mode.)
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Figure 8-5.  Power control interface
(also refer to figure D-1, appendix D.)
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Figure 8-6.  Circuits for detection of cable and power status
at the interface
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Figure 8-7.  Generic grounding arrangements
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9. Mechanical characteristics
of interface

The hardware recommended below is the most appropriate
currently available.  Various product programs are working to
develop compatible improvements (for example, less bulky,
molded, better shielding). As these become available, they will
be added to this generic specification.

9.1 Demarcation points (refer to figures 8-6 and 9-2)

The PSP interface with the IOT is defined to be at the mating
point of the 37-pin (or 50-pin) receptacle mounted in the PSP,
with the matching plug mounted on the interface cable. The
receptacle in the PSP must be mounted on a backpanel (or
equivalent), with no more than one PWB edge connector
between this receptacle and the active components of the
Imaging Interface circuits.

The IOT interface with the PSP is defined to be at the mating
point of the 37-pin (or 50-pin) receptacle mounted in the 10T,
with the matching plug mounted on the interface cable. The
receptacle in the IOT must be mounted on a backpanel (or
equivalent) with no more than one PWB edge connector
between this receptacle and the active components of the
Imaging Interface circuits. The shield of this receptacle must be
connected to the IOT ground “mecca” via its mounting
hardware.

9.2 Connectors

9.2.1 37-pin D-Shell

The following connectors and accessory parts from the 37-pin D-
Shell series shall be used, as appropriate, in the PSP, the IOT, and
the interconnecting cable assembly, when the generic interface is
implemented for serial video data transmission with the 9-pair
cable described in section 8.4.
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9.2.2 50-pin D-Shell

Description

Plug (for cable assembly)
Contact (male, for plug)
Shell (for plug)

Outer Ferrule (for shell-
cable assembly)

Inner Ferrule (for shell-
cable assembly)

Receptacle (vertical PWB
mount, pre-pinned, female,
pressfit)

Screw-lock (for PWB mount
receptacle)

Receptacle (bulkhead-
mount)

Contact (female, for
bulkhead-mount receptacle)

Screw-lock (for bulkhead-
mount receptacle)

Xerox Drawing No.
713W02637

713W00937
118P20514
115P00638

115P00669

713W20237

713W81237
713W02737
713W01037

713W80737

The following connectors and accessory parts from the 50-pin D-
Shell series shall be used, as appropriate, in the PSP, the IOT, and
the interconnecting cable assembly when the generic interface is
implemented for parallel video data transmission with the 16-pair
cable described in section 8.7. This connector will also be used
in other special applications (refer to sections 9.2.4 and 9.3).

Description

Plug (for cable assembly)
Contact (male, for plug)
Shell (for plug)

Outer Ferrule (for shell-
cable assembly)

Inner Ferrule (for shell-
cable assembly)

Inner Ferrule (for shell-
cable assembly with 9-pair
cable)

Receptacle (vertical PWB
mount, pre-pinned, female,
pressfit)

Screw-lock (for PWB mount
receptacle)

Receptacle (bulkhead-
mount)

Xerox Drawing No.
713W02837
713W00937
118P20520
115P00639

115P00672

115P00673

713W20337

713W81237

713W02937
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9.2.3 Pin orientation

Description
Contact (female, for

bulkhead-mount receptacle)
Screw-lock (for bulkhead-

mount receptacle)

Xerox Drawing No.

713W01037

713W80737

9.2.4 Pin assignments

The physical layout of the pins in the 37-pin and 50-pin
connector series is shown in figure 9-1.

Figure 9-1.

Connector pin orientations
(viewing face of plug)

1 2
* +
18
* *
s
* *

50-PIN SERIES

a) 37-pin, Serial Video Mode:

Pin No.
1

[N

o N o s W

i
12
13
14

Signal
Frame Ground

Power Control +

Signal Ground
Spare +
Signal Ground
Command +
Signal Ground
Status +
Signal Ground
Page Sync +
Signal Ground
Line Sync +
Signal CGround
Pixel Clock +
Signal Ground

Pin No.

21
22
23
24
25
26
27
28
29
30
31
32
33

Signal

Power Control -

Signal Ground
Spare -
Signal Ground
Command -
Signal Ground
Status -
Signal Ground
Page Sync -
Signal Ground
Line Sync -
Signal Ground
Pixel Clock -
Signal Ground
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Pin No. Signal Pin No. Signal

16 Return Pixel Clock + 34 Return Pixel Clock -

17 Signal Ground 35 Signal Ground

18 Video Data + 36 Video Data -

19 Signal Ground 37 Signal Ground

b) 50-pin, Parallel Video Mode:
(Also serves Serial Mode in universal PSPs with Video Data 0 through 6 not used.)
Pin No. Signal Pin No. Signal Pin No. Signal
1 Frame Ground
2 Power Control + 18 Signal Ground 34 Spare +
3 Power Control - 19 Signal Ground 35 Spare -
4 Command + 20 Signal Ground 36 Status +
5 Command - 21 Signal Ground 37 Status -
6 Byte Clock + 22 Signal Ground 38 Line Sync +
7 Byte Clock - 23 Signal Ground 39 Line Sync -
8 Page Sync + 24 Signal Ground 40 Return Byte Clock +
9 Page Sync - 25 Signal Ground 41 Return Byte Clock -
10 Video Data 1 + 26 Signal Ground 42 Video Data 0 +
11 Video Data 1 - 27 Signal Ground 43 Video Data 0 -
12 Video Data 3 + 28 Signal Ground 44 Video Data 2 +
13 Video Data 3 - 29 Signal Ground 45 Video Data 2 -
14 Video Data 5 + 30 Signal Ground 46 Video Data 4 +
15 Video Data 5 - 31 Signal Ground 47 Video Data 4 -
16 Video Data 7 + 32 Signal Ground 48 Video Data 6 +
17 Video Data 7 - 33 Signal Ground 49 Video Data 6 -
50

9.3 Cable assemblies

9.3.1 Cable assembly types

The product programs must design and issue cable assemblies
according to their requirements, using the plugs, shells, and
auxiliary parts prescribed in section 9.2, together with 9-pair
cable, Xerox Part No. 117P23905, or 16-pair cable, Xerox Part No.
117P23904 (also refer to section 8.7), and using the following
guidelines.

Type-A

Type-B

There are three basic cable assemblies:

37-pin plug on each end of 9-pair cable (both PSP and IOT
designed for serial video data).

50-pin plug on each end of 16-pair cable (both PSP and 10T
designed for parallel video data).

9-4
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MECHANICAL CHARACTERISTICS OF INTERFACE

Type-C  50-pin plug on PSP end, 37-pin plug on IOT end of 9-pair cable
(PSP designed for parallel video data, and 1OT designed for serial
video data).
9.3.2 Pin assignments
a) Type-A cable assemblies shall use the following pin assignments for each 37-pin
plug:
Pin No. Signal Pin No.  Signal
1 Overall shield?
2 Power Control + 20 Power Control -
3 Power Control Shield 21
4 Spare + 22 Spare -
5 23 Spare Shield
6 Command + 24 Command -
7 Command Shield 25
8 Status + 26 Status -
9 27 Status Shield
10 Page Sync + 28 Page Sync -
11 Page Sync Shield 29
12 Line Sync + 30 Line Sync -
13 31 Line Sync Shield
14 Pixel Clock + 32 Pixel Clock -
15 Pixel Clock Shield 33
16 Return Pixel Clock + 34 Return Pixel Clock -
17 35 Return Pixel Shield
18 Video Data + 36 Video Data -
19 Video Data Shield 37

1 Shield must be terminated to connector shell as well as to pin 1, and must not be connected to any other

pin.

HIGH-END 1OT INTERFACE 2.2




MECHANICAL CHARACTERISTICS OF INTERFACE

b)  Type-B cable assemblies shall use the following pin assignments for each 50-pin

plug:
Pin No. Signal Pin No. Signal Pin No. Signal
1 Overall shield1
2 Power Control + 18 Power Control Shield 34 Spare +
3 Power Control — 19 Spare Shield 35 Spare —
4 Command + 20 Command Shield 36 Status +
5 Command — 21 Status Shield 37 Status —
6 Byte Clock + 22 Byte Clock Shield 38 Line Sync +
7 Byte Clock — 23 Line Sync Shield 39 Line Sync —
8 Page Sync + 24 Page Sync Shield 40 Return Byte Clock +
9 Page Sync — 25 Return Byte Clock Shield 41Return Byte Clock —
10 Video Data 1 + 26 Video Data 0 Shield 42 Video Data 0 +
11 Video Data 1 — 27 Video Data 1 Shield 43 Video Data 0 —
12 Video Data 3 + 28 Video Data 2 Shield 44 Video Data 2 +
13 Video Data 3 — 29 Video Data 3 Shield 45 Video Data 2 —
14 Video Data 5 + 30 Video Data 4 Shield 46 Video Data 4 +
15 Video Data 5 — 31 Video Data 5 Shield 47 Video Data 4 —
16 Video Data 7 + 32 Video Data 6 Shield 48 Video Data 6 +
17 Video Data 7 — 33 Video Data 7 Shield 49 Video Data 6 —

50
<) Type-C cable assemblies shall use the Type-A pin assignments given above for the 37-

pin plug, and shall use the pin assignments given below for the 50-pin plug.
Pin No. Signal Pin No. Signal Pin No. Signal
1 Overall shield1
2 Power Control + 18 Power Control Shield 34 Spare +
3 Power Control — 19 Spare Shield 35  Spare —
4 Command + 20 Command Shield 36 Status +
5 Command — 21 Status Shield 37 Status —
6 Pixel Clock + 22 Pixel Clock Shield 38 Line Sync +
7 Pixel Clock — 23 Line Sync Shield 39 Line Sync —
8 Page Sync + 24 Page Sync Shield 40 Return Pixel Clock +
9 Page Sync — 25 Return Pixel Clock Shield 41Return Pixel Clock —
10 26 42
11 27 43

1 Shield must be terminated to connector shell as well as to pin 1, and must not be connected to any other
pin.
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MECHANICAL CHARACTERISTICS OF INTERFACE

Pin No. Signal

12

13

14

15

16 Video Data +
17 Video Data -

Pin No. Signal Pin No. Signal
28 44
29 45
30 46
31 47
32 48
33 Video Data Shield 49
50

9.3.3 Cable length, routing and handling

Cable assemblies may be any length up to 50 feet maximum.
The length of the cable is measured from the PSP interface to the
IOT interface, as the interfaces are defined in section 9.1 above,
i.e., the plugs on each end are included.

Internal or external routing and securing must not subject either
cable to a bend radius of less than five times its maximum
diameter.

The maximum diameter of the 9-pair cable is 0.595 inches, and
the maximum diameter of the 16-pair cable is 0.650 inches. A
bulkhead hole approximately 0.69 x 2.88 inches is required to
pass through the 37-pin plug. A bulkhead hole approximately
1.0 x 2.75 inches is required to pass through the 50-pin plug.

The overall shield is covered by a protective insulated jacket,
and must be grounded only through the shells and the assigned
pins of the plugs and their mating receptacles. It must not be
grounded at any other point in the cable run.

The prescribed cables will have the UL2919 rating. They are not
plenum rated.
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MECHANICAL CHARACTERISTICS OF INTERFACE

Figure 9-2.  Physical location of generic interfaces
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10. Standards agency compliance

10.1 Safety

The presecribed interface has been designed with the
express intent that incorporation into a product will not
jeopardize compliance of that product with the following
safety reguirements:

UL 478

CSA C22.2 No. 154

iEC 950 (This new standard supersedes IEC 380 and IEC
435.)

The cables prescribed herein will have UL2919 rating. They
are not plenum rated.

The interface prescribed herein will not provide power
isolation per VDE 0804/572 and BPO Technical Guide No. 26,
which is required by certain European PTTs. Such isolation
must be provided in the PSP power supplies and in the 10T
power supplies, or by means of special isolation
arrangements at the telephone line interface in the PSP, or by
a specially-designed PSP/IOT interface.

Each product program remains responsible for compliance
with the appropriate safety standards.

10.2 Electro-magnetic emissions (EME)

The prescribed interface has been designed with the express
intent that incorporation into a product will not jeopardize
compliance of that product with the following EME
requirements; however, each product must individually
demonstrate compliance:

FCC Subpart | Part 15 Level A
VDE 0871 Level A

VDE 9875

82/499/EECT

(" A new emission standard has been prepared by CISPR
and published as CISPR 22. It is anticipated that within the
next 18 months, it will replace 82/499/EEC and may also be
adopted by the FCC. This new standard has two classes of
limits, similar to current VDE and FCC specifications.
5/13/86.)

Each product program remains responsible for compliance
with the appropriate emission standards.

HIGH-END 10T INTERFACE 2.2

V5, XEROX 10-1
W







(1l

References

International Organization for Standardization. /SO 3309,
Data  Communication-High-level =~ Data  Link  Control
Procedures—Frame Structure. (Second Edition—1979-07-01).

International Organization for Standardization. /SO 4335,
Data  Communication-High-level ~ Data  Link  Control
Procedures—Elements of Procedures. (First Edition—1979-04-
15) with Addendum 1, 1979-12-15 and Addendum 2, 1982.

International Organization for Standardization. /SO 61759,
Data Communication-HDLC  Unbalanced  Class  of
Procedures. (First Edition-1980-05-01).

IBM System Communications Division. [BM Synchronous
Data Link Control, General Information. GA27-3093-2, File
No. GENL-09. Research Triangle Park, North Carolina, 1979.

International Organization for Standardization. /SO 646, 7-bit
Coded Character Set for Information Processing Interchange.
(First Edition—1973-07-1)

HIGH-END IOT INTERFACE 2.2

A-1

A\

Private

‘8’ Data







B. Operating sequence examples,
scheduling offset of 3

Following are seven of the eight operating sequence examples

given in section 6.5, with scheduling offset equal to 3 instead of
1.

Figure B6-7-a. Simplex cycle-up sequnce
(scheduling offset = 3)

t‘—————— SCHEDULING OFFSET 2 3 _——_,1

CycledUp H1 Hz HJ R1 Hd Rz HS
Y Y \ Y YY Y Y
J\I \ \ ' , image 1
A A A A A N A
CycleUp P1 ;:!2 Pa ) pa Page Sync P5
NBR
R, Hg R, H, Rs Hg Re Hy R; Hy Rs Hy,
Yy YY Yy YY YY YY
_J Image 2 L-I image 3 LJ fmage 4 L—'l Image 5 LJ Image 8 L_l Image 7 L_
A A A A A A
Pe P, Ps Py Pio Py
Ro.0 = Request for a Dead Cycle (DC)
H,P,R, := n-th "Hint, Print, Request" triplet. (Only sheet nos. are shown.)
HIGH-END IOT INTERFACE 2.2 Vo 0 B-1
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OPERATING SEQUENCE EXAMPLES, SCHEDULING OFFSET OF 3

Figure B6-7-b. Simplex cycle-down sequnce
(scheduling offset = 3)

‘4——- SCHEDULING OFFSET = 3—-———.»‘

Rn.s Hi Ro.e Hug Ry.sHp Rn.2 Hop Ry.1 Hoo Rn Hopo
YY YY Y VY Y Y YY YY
image n-8 u Image n-5 L_ image n-4 u image N-3 l l Image N-2 | l Image N-1 l_
N A f A A A A A
PageSyne P, Pu.q Py Poo Poo Po.o
NBR
. End-of-job @ Sheet n
Ro,0 Hoo Ro.0 Hooo Ro.0 Ro,o Roo
Y Y YY Y Y Y
image n , 0C , bC , oC ALDC L oC
A A
Pa.o Po.o
Ho.o = "Hint" Dead Cycle (DC)
Po.o = Print Dead Cycle
Ro.0 = Request for a Dead Cycle
H, P,R, ::= n-th "Hint, Print, Request" triplet. (Only sheet nos. are shown.)
NBR = NextBankRequest
B-2 ’:é:‘ EETOX HIGH-END 10T INTERFACE 2.2




OPERATING SEQUENCE EXAMPLES, SCHEDULING OFFSET OF 3

Figure B6-8. Duplex cycle-up sequence

(scheduling offset = 3)

(Storing duplex paper path, minimum duplex offset

= 9)

l-<-—-—- SCHEDULING OFFSET = 3 -————-)1

CycledUp H1,1 H2.1 H3,1 R1.1H4,1 Rz,1H5.1
Y Y Y Y Yy YY
\{ R . . \ Image 1,1
A A A A A N A
CycleUp P“1 P2'1 P3,1 p“1 Page Sync ]:35’1
NER Minimum Duplex Offset = 9 -—-){
R3.1H6.1 Rd,1H7.1 R5.1H8.1 RBJHS,Y R7,‘IH1,2 R8.1H10.1
YY YY YY YY Yy YY
image 2,1 I I Image 3,1 u image 4,1 LJ image 5,1 u Image 6,1 LJ Image 7,1 L_
A A A A
P6,1 p7.1 P8,1 P9,1 P1,z P10‘1
R9.1 H2.2 R1,2”11,1 R10.1H3.2 R2.2H12,1 R11.1H4,2 R3,2H13,1
YvY YY YY YY Yy YY
_J image 8,1 u image 9,1 u image 1,2 u image 10,1 LJ Image 2,2 | ‘ Image 11,1 L_
A A A A A
p2.2 P11.1 P3,2 p12,1 p4.2 P13.1
R12.1H5.2 R4.2H14,1 R13.1H6.2 R5.2H15.1 R14,1H7.2 R5,2H16.1
Yy YY Y'Y YY YY YY
—J image 3,2 I I image 12,1 u image 4.2 L_' Image 13,1 u image 5,2 u Image 14,1 L—
A A A A A A
P5.2 p14,1 PG,Z p15,‘l P7,2 P16,1
R15,1H8,2 R7,2H17’1 Ri6,1H9,2 R8.2H18,1 R17.1H‘|t'}.2 R9.2H19,1
YY YY YY YY YY YvY
image 8,2 LJ image 15,1 ‘ l image 7.2 u image 16,1 u Image 8,2 u image 17,1 l_
A A A A A A
p8.2 P17.1 P9,2 P18.1 P10.2 p19,1
H P, Ry := "Hint, Print, Request" triplet for sheeti, plate j.
j 2= PlateNumber
PlateNumber :: = simplex side | duplex side
simplex side ::= 1
duplex side :: = 2
HIGH-END 10T INTERFACE 2.2 B-3
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OPERATING SEQUENCE EXAMPLES, SCHEDULING OFFSET OF 3

Figure B6-9. Duplex cycle-down sequence
(scheduling offset = 3)
(Storing duplex paper path, minimum duplex offset

= 9)
l-<—-——— SCHEDULING 6FFssr =3 —-————-)-I
Ryy,1Hs 2 R4.2H14,1 R13.1He.2 R5,2H15.1 - Ryg4Hyp Re,2H1e,1
YY YY YY Yy YY ' YY ,
image 3,2 u Image 12,1 U Imaged.2 u image 13,1 L—J image 5,2 l—l Image 14,1 L-
N A A A A A A
PageSync Py, Pia Ps.2 Pis,1 Ps.2 Pis.1
Rys,1Ha 2 R72H7.4 Rye.1Hg.2 Ra.2H1a,1 Riy7.4H 10,2 Rg.2H g1
YY YY YY YY YY YY
-_J image 6,2 LJ Image 15,1 I ’ Image 7,2 L_j Image 16,1 L_J image 8,2 u image 17,1 L
A A A A A A
Ps2 p17,1 Po.2 P1a,1 Pio.2 Pio.1
NBR
End-of-job @ Sheet 19
Rig,Hi12 Rio0.2M12.2 Rw,th,z Rn.z“u.z R12.2H1s,z Ria2H1e2
YY YY YY YY YY YY
—J image 9,2 L_l image 18,1 L_J image 10,2 u Image 19,1 L_I Image 11,2 u Image 12,2 L_
A A A A A A
Pii2 Pya2 Pia2 Pia,2 Pis.2 Pie,2
Ria2H17.2 RisoH1s2 Ris2H1e,2 Ry7.2Ho0 Ris2Ho0 Ris,2H10,0
Yy - YY YY YY YY YY
__J image 13,2 L_j image 14,2 I._I Image 15,2 u Image 16,2 LJ Image 17,2 u image 18,2 L_
A A A A A A
Pi7,2 Pis,2 Pig,2 Po,o Poo Poo
Ro.0 Ho,o Ro,0Ho,0 Ro0 Ro.0 Ro.o
Y_Y oYY \ Y Y
image 19,2 , o ,oC ,0C , ¢ ,o¢
A A
po,o PO.O
H, PM Ru = "Hint, Print, Request" triplet for sheet i, plate j.
j : = PlateNumber
PlateNumber :: = simplex side | duplex side
simplex side :: = 1
duplex side ::= 2
NBR :: = NextBankRequest
B-4 HIGH-END 10T INTERFACE 2.2
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OPERATING SEQUENCE EXAMPLES, SCHEDULING OFFSET OF 3

Duplex-to-simplex transition

(scheduling offset = 3)
(Storing duplex paper path, minimum duplex offset

:9)

!4————— SCHEDULING OFFSET = 3 —-——-—)-1

R6,2H16,1 R15,1H8,2

Figure B6-10.

Ri3,1He2 Rs2H 15,4 RiaiH72

R4,2 H14,1
YY Y Y Y Y YY Yy

Yy
image 12,1 l_] image 4,2 u Image 13,1 u Image 5,2 u image 14,1 u Image 6,2 L_
"\ A A A A A A

P‘IG,T P8.2

PageSyne  Pog P2 P1s.1 P72

R9,2H19.1 R18,‘IH11,2

R7,2H17.1 R16.1H9,2 R8.2H18.1 R17.1H10.2

YVY YY YY YY YY - YY
ulmagos,z L-

_J Image 15,1 u image 7,2 u Image 18,1 L_J Image 8,2 L_I image 17,1
A A A A A A

P9,2 P18.1 P10,2 P11,2

p19.1
BR
Simplex @ Sheet #20
R13,2H16,2 R14,2H17,2

Rio2Hi22  RigiHiay Riy,2H 142 Riz,2H1s,2
YY Y Y YY

YY YY YY ,
__j image 18,1 ‘._] image 10,2 u image 19,1 LJ image 11,2 u image 12,2 L_J Image 13,2 L_
A A A A A A

P13.2 P14,2 P15.2 P‘|7,2

p17.1

p16.2

P12,2
‘ duplex paper path depleted —

Ris2Hia2  Rig2Hig, Ry7,2H20,1 Ryg,2H24 1 Rig2H22,1  Rag1Hag
YY YY YY YvY

YY YY
u image 15,2 L_I Image 18,2 ‘ l Image 17,2 u Image 1»8,2 u image 19,2
A A A

_J Image 14,2
A A

Pis.2 P20,1

o>

p21.1 P22.1 23,1

Pis,2
Ra1,1H24.9 Raz,1H2s,4 Ras,1H27 4 Ras,1H 2,1 Rae,1H29,1
YY Y Y Y'Y

YY YV YY
—] image 20,1 LJ Image 21,1 L_J Image 22,1 u Image 23,1 L_] Image 24,1 LJ image 25,1 L_
A A A A A

A
Pag.1

P24,1

Ras. 1Hae.1

p25,1 p26,1 p27,1 p28.1

H, Pi,j R, := "Hint, Print, Request” tripiet for sheet i, plate j.
PlateNumber

i
PlateNumber :: = simplex side | duplex side
simplex side ::

=1
duplex side ::= 2
NBR :: = NextBankRequest

B-5
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OPERATING SEQUENCE EXAMPLES, SCHEDULING OFFSET OF 3

Figure B6-11. Simplex abort sequence
(scheduling offset = 3)

k*—-——— SCHEDULING OFFSET = :———-—-»nl

R4 H; Rs Hg Re Hg R; Hyo Rg Hyy Rg Hy,
YY YY YY YY YY YY
Image 3 | l Image 4 L_] image § L-J image 8 u image 7 LJ Image 8 L_.
N A A A A A A
PageSync P, Ps Py Pio P11 Pi2
RioHa Ryt Hy, Ro.on Ro,o“n Ro.oHn RioHqs
YV YY YY Yy YYy Yy
S L S T S = SO
A A A A A
Py Po,o Pio Pyy P2 Pia
SBA
Sheet # 10
RyHyg RypaHys RysHys Ryt Hyy RiysHyg RieHig
YY YY YY Yy YY YY
_J image 10 L_-l Image 11 L_J Image 12 . u Image 13 L_J image 14 u Image 15 l__
A A A A A A
Pia Pis Pis Py7 Pis Pig
Hoo = "Hint" Dead Cycle (DC)
Po.o = Print Dead Cycle
Ro.0 = Request for aDead Cycle
H, P, R, = n-th "Hint, Print, Request" triplet.(Only sheet nos. are shown.)
SBA = SheetBankAbort
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OPERATING SEQUENCE EXAMPLES, SCHEDULING OFFSET OF 3

Figure B6-12. Duplex abort sequence,
sheet abort during simplex side imaging
(scheduling offset = 3)
(Storing duplex paper path, minimum duplex offset

= 9)
I<——— SCHEDULING OFFSET = 3 ———-»-1
R12.1H5.2 R4.2H14,1 R13,1H6,2 R5,2H15,1 R14,1H7,2 R6.2H10,1
YY - YY - YY - YY YY YY ,
image 3,2 I l image 12,1 L_-I image 4.2 L-I Image 13,1 _J Image 5,2 u image 14,1 L__
N A A A A A A
PageSync  Pg, Pia.1 Ps.2 Pis.1 P72 Pie,1
R15,1H8‘2 R7.2}""!7,1 RO.Q H9.2 R8.2H15.1 RO.O H1Q,2 R9.2H16.1
Yy YY Yy YY YY Yy
_J image 6,2 u ;:1':::'1’?.1 L_, Image 7,2 l LEC Image 8,2 N oC
A A A A A A
PB.Z P1O,O P9.2 P15.1 P10.2 p16,1
SBA
Sheet # 15
R1!.';,1”11.2 R10,2“17,1 Rﬁ6,1H12,2 R11,2H18.1 R17,1H13.2 R12.2H19‘1
Yy YY YY YY YY YY
_J image 9,2 L_J image 15,1 1 l Image 10,2 l I image 16,1 u Image 11,2 | l image 17,1 L_
A A A A A A
P11.2 p17,1 P12,2 p18.1 P13,2 P19,1
Ris,1H14,2 Ri3,2H20,1 Rqg,1H1s,2 Ria2H24,1 R20,1H1e,2 Rys2H22 4
YY YY YY YY YY YY
_J image 12,2 l l Image 18,1 u image 13,2 L_I Image 19,1 L_l Image 14,2 u image 20,1 L_
A A A A A A
P14.2 P20.1 P15.2 p21,1 p16,2 P22,1

Hu P,', Ru "Hint, Print, Request" triplet for sheet i, plate j.

j ::= PlateNumber
PlateNumber :: = simplex side | duplex side

simplex side ::= 1
duplex side ::= 2
SBA :: = SheetBankAbort
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OPERATING SEQUENCE EXAMPLES, SCHEDULING OFFSET OF 3

Figure B6-13. Duplex abort sequence,
sheet abort during duplex side imaging
(scheduling offset = 3)
(Storing duplex paper path, minimum duplex offset

= 9)
'4-—-——-— SCHEDULING OFFSET 2 3 ———————-)t
R12,1""5,2 R4.2H14,1 R13.1H5,2 RO‘OHO,O RO,O HO.O Rf).OHO,O
YY YY YY YY YY YY
2] oC
__|Image3.2 u Image 12,1 :g:g:;.)z L__l ::‘.:::r:’?" | (discard Sh. 5) | (discard Sh. 6)
AN A A A A A A
PageSyne P, Pia Poo Pioo Po,o Pio,0
SBA
Sheet #4
RO.O HO,O RO,OHO.O RO,C) H4.1 RO,OMSJ RO.O H6.1 R4,1H7,1
YYy YY Yy YY Yy YY
oC DC oC oC oC oC
Lldiscard Sh. 7) | (discard Sh. 8) ; (discard Sh. 9) ) {discard Sh. 10) ) (discard Sh. 11) L (discard Sh. 12)
A A A A A A
Po,o Po.o Pas Ps.q Pe,1 ‘ P21
R5,1 H8.1 RGJ H9,1 R7,1 H10,1 R8,1 HHJ R9,1 H12,1 R10‘1H4,2
YY - YY YVY YY Yy - YY
l image 4,1 u Image 5,1 image 6,1 u image 7,1 L_l image 8,1 LJ image 9,1 L
A A A A A A
P8.1 P9.1 P10,1 p11.1 P12.1 p4.2
R11.1H13.1 R12,1H5'2 R4,2 H‘!4,1 R13,1HB,2 RS.Z H15.1 R14,1H7,2
YY YY YY YY YY YY
.-J image 10,1 L—J Image 11,1 u image 12,1 L—J Image 4,2 L_J image 13,1 LJ image 5,2 L
A A A ‘ A A A
P13,1 P5,2 P1¢,1 P6,2 P15,1 P7,2

H,', Pu R,,, 1= "Hint, Print, Request" triplet for sheet i, plate j.

j 1= PlateNumber
PlateNumber :: = simplex side | duplex side

simplex side ::= 1
duplex side ::= 2
SBA :: = SheetBankAbort
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|
C. Operating sequence examples,
bindexer destination

Following are three operating sequence examples which
supplement those shown in section 6.5 and appendix B. The
assumptions are:

a) Two collated copies to a bindexer,
b) Scheduling Offset = 1,
c) Racetrack duplex paper path, DuplexOffset = 8.

Figure C6-7-a. Simplex cycle-up sequence
(2 copies/bindexer destination)

rq——’-i SCHEDULING OFFSET = 1

CycledUp Hy Ri1Hq 2 Ry.2H2,1 Ry,1H2 2 R2,2H3 4
Y Y YY YY YY YY

,\( . . Image 1,1 L_I Iimage 1,2 Image 2,1 L_
A A A A A A
CycieUp P1 1 5‘-’1'2 Page Sync Pz'1 r.>2'2 p:"1

NBR
Ro.o ::= Request for a Dead Cycle (DC)
Hyc Pic Rac 1= n-th "Hint, Print, Request” triplet. (c = CopyNumber)
HIGH-END 10T INTERFACE 2.2 N c-1




OPERATING SEQUENCE EXAMPLES, BINDEXER DESTINATION

Figure C6-7-b.Simplex cycle-down sequence
(2 copies/bindexer destination)

l-(——-)i SCHEDULING OFFSET s 1

Rn.1,2 Ha,e Rp1 Hpp2 Rn,2 Hopo Ro.0 Ho,o Roo Hoo Ro,0
YY YY YY YY YY Y
imagen-1,1 u image n-1,2 L_I Image n, 1 L_I image n,2 , oC , oC
\\ f A A A A A
PagesSyne | P, Po2 Poo Po.o Poo
NBR

End-of-Job @ Sheet n

Hoo ;22 "Hint" Dead Cycle (DC)
Poo = Print Dead Cycle
Ro.o = Request for a Dead Cycle
Hoe Phe Race = n-th "Hint, Print, Request"” triplet. (¢ = CopyNumber)
NBR .+ = NextBankRequest
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OPERATING SEQUENCE EXAMPLES, BINDEXER DESTINATION

Figure C6-8. Duplex cycle-up sequence (2 copies/bindexer
destination)
(scheduling offset =1)
(Race Track duplex paper path, duplex offset = 8)

t(———-»‘ SCHEDULING OFFSET = 1

CycledUp H1,1,1 R1,1,|H1.1.2 R1.1,2 H2,1.1 R2,1.1 H2.1.2 R2,1,2 H3.1,1
Y Y YY YY YY Y'Y
'\r . . Image 1,1,1 L.I image 1,1,2 ! l image 2,1,1 L_
A AN A A A
CycleUp Py Py1zPaeesme Py, Paia2 P31
Duplex Otiset = 8 —-)-'
R3,1,1H3.1.z R3,1,2H4.1.1 R4.1,1HA.1,2 R4,1,2H1,2.1 R1,2,1H1.2,2 R1,2,2H2.2.1
YY YY YY YY YY Y'Y
I image 2,1,2 L-J Image 3,1,1 l—.] image 3,1,2 | | Image 4,1,1 | I Image 4,1,2 | l image 1,2,1 |_
A A A A A A
P12 Pat Pat2 Py, p1,z,z P22,
Ra21 Ha2.2 Ry22H321  RaaqHian Raza2Ma21  Rgaq Haapo L PPPLRR
YY YY YY YY Yy YY
I image 1.2.2 L—J Image 2,2,1 L_J Image 2,2,2 LJ image 3,2,1 L—I image 3,2,2 L_J Image 4,2,1 L_
A A A A A A
p2,2.2 p3.2.1 p3,2,2 p4.2,1 P‘,Z.Z P5,1,1
Rs.1.1 Hs12 Rs,1.2MHe1,1  Rgyy Hei2 Re12H714 Ry H7g2 Rz.1.2M8,1.1
YY YY YVY YY YvY YY
-_J image 4,2,2 | I Image 5,1,1 l l image 5,1,2 L_I image 6,1,1 u image 8,1,2 L-l Image 7,1,1 L_
A A A A A A
PS,‘I.Z P6,1.1 p6,1.2 p7,1.1 P7,1,2 P8.1,1

H e Pu,c R!.],c it = "Hint, Print, Request™” triplet for sheet i, plate j, copy c.

= SheetNumber
ateNumber

i

ju=P

¢ ::= CopyNumber
i

1

2

f
PlateNumber :: = simplex side | duplex side
simplex side ::=

dupilex side ::
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OPERATING SEQUENCE EXAMPLES, BINDEXER DESTINATION

Figure C6-9. Duplex cycle-down sequence
(2 copies/bindexer destination)

(scheduling offset =1)
(Race Track duplex paper path, duplex offset = 8)

l'<-———'>'| SCHEDULING OFFSET = 1

Rye2,1 Hie22 Riygaz Hizii Ryzqyi Hizaz RyzgaHisar Rygyy Hiarz  Rygez Hisas
YY Yy YY YY YY YY
_J&magns.z,z u|magc1e,2.1 L_jlmagns,z,z Ulmaq.17,1.1 Ulmag¢17,1,z Ulmagc 18,1,1 L_
A A A A A A
Pis.2.2 Piz.11 Piz.1.2 Pig.1.1 P,a,,,z Pig,1.1
R19,1.1H19.1.2 R1s.1,5'|20.*.1 R20,1.1H20,1.2 Rzo.1,5|17,2.1 R17,2.1H17.2.2 R17,2.5"18.2v1
Yy YY - YY Yy YY YY
_Jlmaqo18.1,2 U|mago19,1,1 L-Itmago19,1.2 U|maqozo,1,1 ulmagozo.Lz u!mago17.2,1 L_
A A A A A A
Pisi,2 P20,1.1 Pao.1.2 Piz.2.1 Py7.2.2 Pig.2.1
Rya.z.1H18.2.2 Rig22M19.21 RigasHie22 RigadMa021 Ragai Hzo22  Riyoz2Hoo
YY YY YY YY YY YY ,
_Jlmaq.ﬂ,z.z ulmlgo18,2,1 | Ilmaqo 18,2,2 ulmago‘ls.z.‘l ulmago19,2,2 ulmag.zo.2,1 L_
A A A A A A
Pis,2.2 Pig,2,1 Pig.2,2 P20.2,1 P20,2,2 Po.o
Ro.0 Hoo Ro.0 Hoo Ro.o
YY YY Y
image 20,2,2 . oC . oC . oC
A A
Poo Po,o

ihe Pije Bije 22 "Hint, Print, Request" triplet for sheet i, plate j, copy c.

i :: = SheetNumber
j 11 = PlateNumber
it 3 CopyNumber

PlateNumber :: = simpilex sidelduple’x side

simplex side ::= 1
duplex side ::= 2
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D. Recommended circuitry for
power control interface

PSP control of 10T AC power is specified in section 8.4. The
circuit shown in figure D-1 is recommended to implement this
function.

The control actuator in the IOT may be a solid state or
conventional relay of not less than 120 ohms. R4 must limit the
short circuit current, power control + to ground, but allow
nominal 50 ma load current. The worst case conditions for the
latter are: power supply at lower limit of 11.4V, voltage drop
across sinking transistor Q1 maximum of 0.4V, and R4 at its high
tolerance end-of-life value, designated R4'. Under these
conditions, R4' = 100 ohms, and R4 = 100/1.09 =91.7 ohms.
For power dissipation reasons, it is recommended that R4 be
composed of six 560 ohm 0.5 watt resistors in parallel, which
provide an effective resistance of 93.33 ohms and effective
power rating of 3 watts. With this value, the lowest current in a
120 ohm load is 11V/(120 + 1.09(93.33)) = 49.6 ma, the worst
case short circuit current with R4 at low-tolerance, end-of-life
value is 12.6V/(.91(93.33)) = 148.4 ma, and the corresponding
worst-case power dissipation in R4 is 1.87 watts. Note that the
effective power rating of R4 represents a derating of
approximately 62 percent. This is less conservative than the usual
50 percent derating for continuous operation, but is sufficient to
prevent damage to the resistors or to a printed wire board (max.
allowable surface temperature = 122 degrees C) during this
abnormal condition. A more conservative derating can be
obtained by using eight 750 ohm 0.5 watt resistors, if desired.
The highest current which the power source must supply to a
120 ohm load occurs with the power supply at its high limit of
12.6V, the voltage drop across Q1 at its minimum of 0.2V, and
R4 at its minimum of .91(93.33) ohms. Under these conditions,
the current is 60.5 ma. Under the same conditions, the highest
voltage across a 50 ma load will be 8.15V.

R5 is to be selected so as to meet the operating requirements of
the chosen control actuator, and is to be considered part of the
load. For example, consider a nominal 6V relay with a 180 ohm
+10% coil, and a pull-in requirement of 4.8V. With a voltage
pull-in requirement, the worst case which must be considered is
minimum supply voltage (11.4V), maximum voltage drop across
Q1 (0.4V), maximum end-of-life resistance of R4 (101.7 ohms),
minimum coil resistance (162 ohms), and maximum end-of-life
resistance .of R5 = R5'. The current required in the 162 ohm coil
to produce 4.8V is 29.6 ma. Under these conditions, R5 =
R5'/1.09 = 98.7 ohms. To guarantee 4.8V across the coil, the
next Jower standard value is chosen, 91 ohms. With this value at
high end of life, 99.2 ohms, the guaranteed minimum coil
voltage is 4.91V. The worst-case power dissipation in R5 occurs
with maximum supply voltage of 12.6V, minimum drop across Q1
of 0.2V, minimum value for R4 of 84.9 ohms, minimum coil
resistance of 162 ohms, and maximum value for R5 of 99.2 ohms.
Itis 0.127 watts.

Consideration must also be given to the maximum power rating
of the relay. The maximum operating current for this example is
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RECOMMENDED CIRCUITRY FOR POWER CONTROL INTERFACE

with maximum supply voltage of 12.6V, minimum drop across Q1
of 0.2V, minimum values for R4 and R5 of 84.9 and 82.8 ohms,
respectively, and minimum coil resistance of 162 ohms. Under
these conditions, the operating current is 37.6 ma, and the
power dissipation in the coil is 0.229 watts. The maximum
operating voltage across the coil occurs with all conditions the
same, except coil resistance = 198 ohms. Under these
conditions, the coil voltage is 6.7V and the power dissipation in
the coil is 0.228 watts. These results would have to be checked
against the power rating of the relay.

The active control circuitry has been designed with the following
strategy. The +5.1V power for parallel gates B and C, which
drive the output transistor Q1, is derived from the +12V source
and will, thus, be into stable regulation following main power
turn-on in the PSP, prior to both the +12V supply and to the
+5V Vce supply. The Power Normal signal is designed to remain
low until the Vcc supply is into stable regulation. Thus, power
control + is guaranteed to remain firmly in the off state during
main power turn-on, and all elements of the control circuitry are
guaranteed to be stable before the Power On signal can be
effective at the interface. Chattering of the power actuator in the
IOT, due to transient power supply anomalies in the PSP, is
thereby avoided. The sequence is reversed during main power
turn-off. That is, Power Normal goes low prior to Vcc leaving
stable regulation, and thus also prior to +12V and +5.1V leaving
stable regulation. Thus, power control + is guaranteed to be
firmly in the off state during main power turn-off.

Diodes D1 and D2 prevent transient noise as great as 20 volts on
the interface leads from changing either normal logic state of
parallel driving gates B and C. Zener diode D3 and associated
components assure that Q1 is controlled by gates B and C, and
that the control is glitch free. These gates operate on supply
voltage as low as 2V, and thus maintain control longer than any
other circuits during the main power on and off transition

RC filters at the inputs to NAND gate A remove noise on the
Power On and Power Normal signal lines. However, once the
Power Normal signal goes high, any glitch or noise greater than
the logic threshold and longer than 10 microseconds on the
Power On line can change the output state.

EROX
i
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RECOMMENDED CIRCUITRY FOR POWER CONTROL INTERFACE

Figure D-1.  Recommended circuitry for power control
interface
12V « /5% |
| |
PSP | 10T
03 |
Vee S.1v Ra I
ANAA PCe ..
< 93ohms3IW I CONTROL
Dt Q -
4.7K ohms pe. ' ACTUATOR
e AN ——T
POWER 10K ohms | e
NAA~
™ I |
.001 ut
5680 ohms I
x b2 |
Cc
Power 20K onms I
NORMALT v J- o l
047 ut 27K ohms |
Part Numbers:
D1 707W01987
D2 707W01887
D3 707W00160
Q1 707W00081
Gates 733W03033
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E. Alternate imaging modes

The primary imaging mode addressed by this specification is
single color, 1 bit per pixel. (This includes full color when the
individual color plates are transferred sequentially.) Alternate
imaging modes such as trilevel highlight color (2 bits per pixel)
and 2n level grey scale, where n is integer 2 to 8, can also be
accommodated. It is only necessary to follow prescribed signal
formats at the interface.

Single-color (or full-color, sequential plate) is multiplexed onto
the eight data paths of the parallel video data interface as
specified in § 3.1.3.1, i.e., earliest bit of a scan line octet on
Video Data 7, latest bit of an octet on Video Data 0. The
alternate imaging modes are to be handled as follows and are
summarized in figure E-1.

Trilevel Highlight Color (2 bits per pixel) shall be transferred
four pixels at a time via the eight data paths of the parallel video
data interface. The LSBs (least significant bits) of the latest
through earliest pixels shall be transmitted on Video Data 0, 2,
4, and 6, respectively, and the MSBs (most significant bits) of the
latest through earliest pixels shall be transmitted on Video Data
1, 3, 5, and 7, respectively. This provides up to 100 Megapixels
per second. This recommendation applies to all speeds, even
though lower pixel rates could be accommodated with fewer
signal paths. The objective here is to minimize the number of
product configurations.

For grey scale, signals with 8, 4, and 2 bits per pixel will utilize
the full video bandwidth when multiplexed onto the 8 video data
lines of the interface. Signals with 3, 5, 6, and 7 bits per pixel
will utilize less than the full video bandwidth.

256-level grey scale (8 bits per pixel) shall be transferred one
pixel at a time via the eight data paths of the parallel video data
interface. The least significant bit shall be transmitted on Video
Data 0 and the most significant bit shall be transmitted on Video
Data 7. This provides up to 25 Megapixels per second.

16-level grey scale (4 bits per pixel) shall be transferred two
pixels at a time via the eight data paths of the parallel video data
interface. The LSB of the later pixel of a pixel pair (dipixel) shall
be transmitted on Video Data 0, the MSB of the later pixel on
Video Data 3, the LSB of the earlier pixel of a dipixel on Video
Data 4, and the MSB of the earlier pixel on Video Data 7. This
provides up to 50 Megapixels per second.

4-level grey scale (2 bits per pixel) shall be transferred four
pixels at a time via the eight data paths of the parallel video data
interface. The LSB of the latest pixel of a 4-pixel nibble shall be
transmitted on Video Data 0, the MSB of the latest pixel on
Video Data 1, the LSB of the later pixel on Video Data 2, the
MSB of the later pixel on Video Data 3, and so on, as shown in
figure E-1-A. This provides up to 100 Megapixels per second.

8-level grey scale (3 bits per pixel) shall be transferred two
pixels at a time via six of the eight data paths of the parallel
video data interface. The LSB of the later pixel of a pixel pair
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ALTERNATE IMAGING MODES

(dipixel) shall be transmitted on Video Data 0, the MSB of the
later pixel on Video Data 2, the LSB of the earlier pixel of a
dipixel on Video Data 4, and the MSB of the earlier pixel on
Video Data 6. Less than the full bandwidth of the interface is
utilized, as shown in figure E-1-B. This provides up to 50
Megapixels per second.

2n-level grey scale, where n is 5, 6, or 7, shall be transmitted
one pixel at a time. In each case, the least significant bit of each
pixel shall be transmitted on Video Data 0 and the most
significant bit shall be transmitted on Video Data n-1. Thus, less
than the full bandwidth of the interface is utilized for up to 25
Megapixels per second in each case.
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ALTERNATE IMAGING MODES

Table E-1. Signal assignments for alternate imaging modes

Video signal assignments & clock definition

Generic
path name . Grey scale Grey scale Grey scale
Trilevel HLC 8-bit, 256-level |  4-bit, 16-level 2-bit, 4-level
Video Data 0 | B/W bit of latest pixel LSBit of pixel LSB of later pixel LSB of latest pixel
Video Data 1 | R/W bit of latest pixel ] ] MSB of latest pixel
Video Data 2 | B/W bit of later pixel L ] LSB of later pixel
Video Data 3 | R'W bit of later pixel L MSB of later pixel MSB of later pixel
Video Data 4 | B/W bit of earlier pixel o LSB of earlier pixel | LSB of earlier pixel
Video Data 5 | R/W bit of earlier pixel ] ] MSB of earlier pixel
Video Data 6 | B/W bit of earliest pixel o L LSB of earliest pixel

Video Data 7

R/W bit of earliest pixel

MSBit of pixel

MSB of -arlier pixel

MSB of earliest pixel

Video Clock | Nibble Clock Pixel Clock DiPixel Clock Nibble Clock
A. Highlight color and binary grey scale
Video signal assignments & clock definition
Generic
path name Grey scale Grey scale Grey scale Grey scale
7-bit, 128-level 6-bit, 64-level 5-bit, 32-level 3-bit, 8-level
Video Data 0 | LSBit of pixel LSBit of pixel LSBit of pixel LSB of later pixel
Video Data 1 ° U o °
Video Data 2 ° o . MSB of later pixel
Video Data 3 o o U] (not used)
Video Data 4 ° o MSBit of pixel LSB of earlier pixel
Video Data 5 o MSBIt of pixel (not used) o
Video Data 6 | MSBit of pixel (not used) (not used) MSB of earlier pixel
Video Data 7 | (not used) (not used) (not used) (not used)
Video Clock | Pixel Clock Pixel Clock Pixel Clock Dipixel Clock

B. Non-binary grey scale
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F. Change history

V2.0

The following is a brief description of the principal changes that
have been made to the various sections of this document,
subsequent to their initial piecemeal approval, and embodied in
Version 2.0. Chapters 1, 2, 3, 4, 7, 8, 9, 10, and 11 were
originally approved by the Print Standards Committee in
December, 1984, and published as XSIS document number
218412,  Chapter 5, Command/Status Communications was
approved in May, 1985, and chapter 6 Client Layer Protocol and
related appendices A and B (now B and C) were approved in
November 1985.

General  Reference to the Distributed Printing and Reprographic Systems
(DPRS) architecture as the exclusive domain of this generic
specification has been removed throughout the document.

Chapter 1 The single criterion for designating high-end printers, i.e., video
data rate 10 Megabits per second or greater, has been qualified
by also including the type of data link required to support the
speed and functionality of the printer.

Chapter 2 Discussion of complex printing arrangements has been removed
to new appendix E, and replaced by a reference to appendix E.

Chapter 3  Section 3.1.1. Added note to the effect that an IOT may
implement more than one Standard Image Frame.

Section 3.1.2. Added references to related information on page
sync in sections 6.4.2 and 6.4.4.

Section 3.2. The optional interface signals IOT Reset (formerly
section 3.2.3) and Power Monitor (formerly section 3.2.5) have
been deleted. To effect this change, the text and figures have
been modified as follows:

Section 3.2.3. This paragraph now contains an updated
description of the Power Control interface signal and its
function, plus references to related information in chapters 6
and 8.

Section 3.2.4. Deleted, subject moved to section 3.2.3.
Section 3.2.5. Deleted.

Figures 3.2 and 3.3. Power Monitor/IOT Reset signal
removed.

Section 3.3. Text has been rewritten and removed to new
appendix E, and replaced by a reference to appendix E.

Chapter 4  Section 4.1. Added reference to Page Sync regimen and
operating sequences in chapter 6.

Chapter 5  Section 5.2.1. Redirected reference to new appendix E.

Section 5.3.9.e. Added reference to related information in
chapter 6. Note on possible Ack time incompatibility upgraded
from temporary to permanent note.
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CHANGE HISTORY

Chapter 6

Section 5.4.3. Added reference to related information in chapter
6.

Figure 5.7. Data Link Communication Sequence, updated for
compeatibility with chapter 6.

Section 6.2, 6.3. All paper width and paper length parameters
have been changed from one byte to two bytes. To effect this
change, the text and format sketches listed below have been
modified accordingly:

Section 6.2.71. Command parameter summary for
PspNextBankRequest.
Section  6.2.2. Status  parameter  summary for

lotConfiguration and lotOperationallnfo.

Section 6.3.2. Under PspNextBankRequest:
parameter summary and transmission order sketch;
formatted definition of Destination paper dimensions;
application note explaining previous method of
designating paper size.

Section 6.3.3. Under lotConfiguration:
parameter summafy and transmission order sketch;

formatted definition of TopTray, Stacker, MultibinSorter,
Bindexer, and Feeder paper dimensions;

application notes for information types, “Destination” and
“Feeder”, and Feeder format sketch.

Section 6.3.3. Under lotOperationalinfo:
parameter summary and transmission order sketch;
formatted definition of Feeder paper dimensions;

application note for information type, “Feeder”, and
Feeder format sketch.

Section 6.3.3. The 1-bit parameters in status message
lotConfiguration indicating implementation or non-
implementation of optional 10T Reset and Power Monitor
interface signals have been deleted. (Refer to chapter 3 changes,
above.)

Section 6.4, 6.5, Appendices A and B. The timing of client layer
command PspNextBankRequest has been moved one page-time
earlier than previously prescribed. To effect this change, the text
and figures have been modified as follows:

Section 6.4.2. The last two sentences of this paragraph have
been changed to describe the new timing relationship.

Figure 6.4. The index of NBR has been changed from (n+x) to
(n+1+x).

Figure 6.7-b. NBR(end-of-job @ sheet n) has been moved two
page-times to the left (this was previously in error by one page-
time too far to the right).

Section 6.5.2. The sixth sentence has been changed to reflect
the change in Figure 6.7-b.

Figure 6.9. NBR(end-of-job @ sheet 19) has been moved one
page-time earlier.

F-2
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CHANGE HISTORY

Chapter 7

Chapter 8

Chapter 9

Section 6.5.4. Second sentence has been changed to reflect the
changes in Figure 6.9.

Figure B6.7-b (formerly A6.7-b). NBR(end-of-job @ sheet n) has
been moved one page-time to the left.

Figure B6.9 (formerly A6.9). NBR(end-of-job @ sheet 19) has
been moved one page-time to the left.

Figure C6.7-b (formerly B6.7-b). NBR(end-of-job @ sheet n) has
been moved two page-times to the left, i.e., just preceding
P(n,1) (this was previously in error, one page-time too far to the
right).

Section 7.2. The timing analysis has been redone using cable
specifications from the actual issued drawings (results are slightly
more favorable).

Figure 7.3. Redrawn to agree with new timing analysis (see
section 7.2, above.)

Section 8.1. Extent of the timing re-analysis recommendation has
been limited to changes in video or return clock circuits.

Section 8.2. Extent of the timing re-analysis recommendation has
been limited to changes in video or return clock circuits.

Section 8.3. Note about exception conditions added at end of
paragraph.

Section 8.4. Rewritten to reflect detailed circuit design for the
Power control function now given in new appendix C.
References to related information in chapter 6 added.

Section 8.5. Text on Power Monitor/IOT Reset function deleted
(see section 3.2 changes, above) and replaced with text on
Detection of Cable and Power Status at the Interface.

Section 8.7. Added note that each cable now has a spare pair
(result of dropping Power Monitor/IOT Reset function).

Figure 8.5. Redrawn to reflect new Power Control circuit and
deletion of Power Monitor/IOT Reset function.

Figure 8.6. New figure showing Circuits for Detection of Cable
and Power Status at Interface. Old Figure 8.6 relabled Figure 8.7.

Figure 8.7. Connector symbols turned around to reflect actual
construction. Interface demarcation lines identified. Old Figure
8.6.

Section 9.1. Gender of PWB-mounted and cable-mounted
connectors interchanged to reflect final design.

Section 9.2.1.  All Xerox part numbers are now included
(vendor's part numbers deleted).

Section 9.2.2.  All Xerox part numbers are now included
(vendor's part numbers deleted).

Section 9.3. Power Monitor pin assignments changed to “spare”
(see section 3.2 changes, above). Reference to complex printing
arrangements deleted.

Section 9.4.1. Reference to complex printing arrangements
deleted.

Section 9.4.2. Power Monitor pin assignments changed to
“spare” (see section 3.2 changes, above).
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CHANGE HISTORY

Chapter 10

Appendix A
(formerly chapter 11)

Appendix B
(formerly appendix A)

Appendix C
(formerly appendix B)

: Appendix D
(formerly appendix C
in January 20, 1986 revision)

Appendix E

Appendix F

Glossary

Section 9.4.3. Gender of PWB-mounted and cable-mounted

connectors interchanged to reflect final design. Dimensions of
bulkhead holes added.

Section 10.1. The IEC Standard citation has been changed from
[EC 435 to IEC 950. This standard has recently replaced both IEC
435 and IEC 380. Note that this paragraph is only advisory and,
as such, does not state a requirement.

Section 10.2 Corrected Agency designation in last standard
reference to “EEC.” A note has been added concerning new
emission standard, CISPR 22. Note that this paragraph is only
advisory and, as such, does not state a requirement.

All SDLC references replaced with HDLC references. Character
code reference added.

Refer to figures B6.7-b and B6.9 (formerly figures A6-b and
A6.9) under chapter 6 changes, above.

Refer to figure C6.7-b (formerly figure B6-7-b) under chapter
6 changes, above.

New text and new Figure D.1 on Recommended Circuitry

for Power Control Function. Corrected value of resistor in

base of Q1 from 1K ohms (in January 20, 1986 revision) to 1.5K
ohms.

Text and figures on Complex Printing Arrangements (from old
section 3.3) rewritten with newer information. This appendix
now contains all discussion of this subject in this document.
(The contents of this appendix are deleted in the OEM version of
this document.)

(Added.)
(Added, formerly appendix D in January 20, 1986 revision.)

V2.1

Chapter 6

The following is a brief description of the principal changes that
have been made to Version 2.0 of this document, and embodied
in Version 2.1.

Section 6.3.2. Under PspNextBankRequest, bits d0 and d1 of the
FutureFinishingOptions field have been assigned.
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CHANGE HISTORY

V2.2

Chapter 6

A number of changes to Version 2.1 were published on an
interim basis as Addendum 1 (XNSGCS 108810a, November 1988).
All  of these changes are now included in Version 2.2.
Addendum 1 is therefore rendered obsolete by Version 2.2. A
number of additional changes have also been included in Version
2.2. All of the changes were requested by implementors. The
following is a brief description of all the changes to Version 2.1
which are embodied in Version 2.2.

New resolution parameter:

Provision has been made in the command/status message
structure to specify resolution from sheet to sheet and from front
to back of the same sheet. Two IOT specific resolutions are
available for each side. The commands affected are
PspNextBankRequest and PspPrint. The status messages affected
are lotVideoHint and lotVideoRequest. This change supercedes
the change published in Addendum 1 which provided four IOT
specific resolutions without simplex/duplex designations.

BinFillLimit:

This parameter of the PspNextBankRequest command and its
associated application note have been modified to extend its
applicability to different output devices and the units of
measurement have been made |OT specific.

InterruptjobASAP:

The application note for this command function of
PspNextBankRequest has been modified to allow alternatives to
the preferred action of delivering an interrupting job to a
different destination than the interrupted job. Section 6.4.4, “Job
interrupt protocol,” has also been rewritten to be consistent with
these changes.

Diagnostic utility numbering:

The PspRequestlotDiagnositc command and
lotDiagnosticResponse status message have been restructed to
expand the utility field from one byte to two byes, in accordance
with the new Multi-National Standard for Diagnostic Program
Numbers and Status Codes.

Finisher action:

Under the PspRequestlotAction command, definition of the
Action field when device is FINISHER has been expanded to
provide the capability to turn the finisher off by command, to set
a time-out interval to be used by the finisher to remove power
from the finisher binder, and to set binder tape length to
accommodate both U.S. and non-U.S. paper length with fine
adjustments for variances in paper length.

Numbering and sequencing conventions:

Section 6.4.3 has been rewritten to allow that an 10T may
concurrently manage muiltiple jobs in every job category,
previous, current, next, and interrupted. The lotConfiguration
status message has been modified to report the maximum
capability in only the two essential categories, interrupted jobs
and the total of all jobs. The associated application note is
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modified accordingly. Section 6.4.4, “Job interrupt protocol,”
has also been rewritten to be consistent with these changes.

Machine Status and Substates:

Under the lotStatelnfo status message, the application notes for
machine state CycledDownNotReady and machine substates
FaultDetected and NonProductive have been rewritten to
eliminate an ambiguity which seemed to allow the Productive
substate while in the CycledDownNotReady state.

Feeder and Destination parameters:

Under the lotOperationallnfo status message, the data fields for
InformationTypes FeederN and InformationTypes DestinationN
have been modified so that all the same attributes are reported
for destinations as for feeders, and the feeder paper gauges and
destination paper gauges have been made 10T specific.

Page Sync regimen:

Section 6.4.4 has been rewritten to require all IOTs to implement
page sync so as to enable either a continuous page sync regimen
or the previously defined regimen now referred to as the discrete
regimen. This is to accommodate PSPs which accept only the
continuous regimen or only the discrete regimen. Also, section
6.4.4 now allows page sync to appear at the interface under the
discrete regimen when dead cycles that occur during job
processing are used for sending test images to the 1OT.

Stitch position:

The stitch position parameters in the NextBankTaskinfoC byte of
the PspNextBankRequest command have been changed from an
offset dimension to a position dimension and the measure has
been made 10T specific.

Message reject:

The PspRejectlotMessage command and the
lotRejectPspCommand status message have been restructured to
include SheetNumber, CopyNumber, and JobNumber so as to
uniquely identify which message is being rejected when these
parameters are involved.

Contrast control:

Two new parameters, ContrastAction and ContrastData, have
been added to the PspNextBankRequest command to give the
PSP contract control capability.

Belt speed:

InformationType BeltSpeed and DataWord Speedinfo have been
added to the lotConfiguration status message to facilitate
reporting belt speed.

Crash recovery protocol:

Section 6.4.7 on this subject has been rewritten to clarify which
actions are performed by the data link layer and which are
performed by the client layer.

The discussion of complex printing arrangements in Version 2.1
has been replaced by specifications for handling alternate
imaging modes, namely trilevel highlight color and grey scale.
The OEM edition of Version 2.1, which was created by deleting
the contents of appendix E, is now obsolete. There is no need
for an OEM edition of Version 2.2.
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background

bank (parameter bank)

bindexer

bit-map

Change Modification Entry (CME)

Control Interface

copy-set (copy)

dead cycle

duplex (printing)

duplex (transmission)

edge marking

Glossary

Following are the meanings of terms as used in this generic
specification. They are not necessarily universal definitions.

See Image background leve!.

A set of parameters sent from the PSP to the IOT which
describes how a series of images is to be processed with respect
to paper source, output destination, finishing, color, simplex or
duplex printing, etc.

An IOT output device which accepts interleaved sheets of
multiple copy-sets, collates the copy-sets simultaneously, and
automatically ejects finished copy-sets to a stacker.

The array of binary pixels which constitute an image, or one plate
of a multiplate image. The array is in the form of a raster of
sequential lines, each composed of a linear sequence of pixels.

Changes to a plate or image which can be programmed to cause
the otherwise identical plate or image to vary from copy to copy.
Used, for example, to vary the information added to the several
copies of a form to produce subsets of the master copy.

That part of the generic interface hardware and software which
comprises the signalling channels for the Command, Status, and
Power Control functions.

The aggregate of sheets representing the complete set of
sequential pages of a multi-page document as they appear at the
output of the IOT. Copy-sets result at the output from collated
delivery of single or multiple replications of multi-page
documents. The abbreviated forms, copy or set may be used
where there is no danger of ambiguity.

A cycle or pitch of the marking engine during which page sync is
suppressed at the interface by the IOT and the PSP's Imaging
subsystem delivers no video data to the interface. If paper is
already commited to this cycle, it is discarded at the output.

Pertaining to a printing operation in which both sides of the
paper are (or can be) imaged. Duplex printing is typically
accomplished with two passes of a given sheet past a single
imaging station, reversing sides between passes. (But see also
Immediate Duplex and Simultaneous Duplex.) In a duplex
printing operation, the duplex side of the paper is the back or
reverse of the simplex side. See simplex printing.

Pertaining to a point-to-point transmission system or facility in
which information is sent in both directions simultaneously.
Two-way simultaneous transmission.

Placement of non-background portions of an image at the
extreme edge(s) of the paper. Such marking is intended to be
visible when the paper is stacked with other sheets. Because of
the necessity to allow for paper registration error, edge marking
typically results in imaging non-background information beyond
the edge(s) of the paper.

HIGH-END 1OT INTERFACE 2.2

GLOSSARY-1

Q¥p. XEROX
’4§¢ Bata




GLOSSARY

end of scan edge

fast-scan

gapless printer

ground mecca

high-end

high-light color (also hi-lite color)

image (n.)

image (v.)

image background level

Imaging Interface

With respect to the Standard Image Frame or to the paper, the
edge which is perpendicular to the fast scan direction, and which
is imaged last in those imaging systems which sequentially deliver
pixels of image raster lines. In those imaging systems which
employ line arrays which may image the complete line, or
segments of the line, simultaneously, it is the edge
corresponding to the end of the array which is typically loaded
last with the video data.

Applied to the direction or dimension which is paraliel to the
lines of the image raster, i.e. perpendicular to the direction of
motion of the output medium (paper) during imaging.

A printer whose 10T images continuously from one page sync
true transition to the next, i.e. there is no time gap nor spatial
gap between the trailing edge of one Standard Image Frame and
the leading edge of the next Standard Image Frame. This is
characteristic of web feed 10T's.

Common point within an 10T, or within a PSP, where frame
ground and green wire ground of the AC power source are
connected together.

Applied to a printer, an IOT, or a PSP which has a total video
data rate greater than 10 Megabits per second at the PSP/IOT
interface and whose speed or functionality requires the
synchronous data link described in chapter 5.

A printer capability providing one (or more) image color(s) in
addition to the principal image color provided by the printer, for
example, red in addition to black. The additional color(s) is
intended for relatively sparse usage on a page i.e. for highlighting
a limited number of characters, words, or other elements of the
image. Highlighting may be invokable at the pixel, character, or
word level, depending on the design of the machine. The high-
light color is not necessarily applied with the same marking
means nor the same marking method as used for the principal
color. See also trilevel hi-lite color.

The totality of information which is applied to one surface of an
I0T's output medium. Note that an image may comprise more
than one plate, and that the same image may be applied to the
corresponding surfaces of more than one sheet in a multicopy
job.

To cause image information, e.g. a plate, to be applied to the
intermediate transfer medium, or directly to the output medium,
of an 10T.

The video data signal level corresponding to the background
level of a positive image, i.e. an image in which the variable data
is rendered optically more dense than non-variable data on the
output medium.

That part of the generic interface hardware which comprises the
twelve channels for page sync, line sync, byte clock, return byte
clock, and eight video data signals in the parallel mode, or the
five channels for page sync, line sync, pixel clock, return pixel
clock, and one video data signal in the serial mode.

GLOSSARY-2
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immediate duplex
(also simultaneous duplex)

10T (Image Output Terminal)
job

leading edge

long edge feed

marking engine

mecca
N-to-1

octet
one-to-N (1-to-N)

page video

parameter bank
peer 10T

pitch (machine pitch)

pixel

plate

A printing process in which both surfaces of a sheet of paper

are imaged in a single pass past two separate imaging stations
positioned to image opposite sides of the paper. The imaging
stations may be directly opposed, in which case the imaging is
truly simultaneous, or they may be offset along the paper path.

(Defined in chapter 1)

At the PSP input; a single Interpress Master file (or equivalent).
At the 1OT Interface and within the IOT; the aggregate of
parameter banks which describe the processing of all sheets of all
copy-sets which are to be printed from a single Interpress Master
(or equivalent). Within the IOT, jobs are categorized as previous,
current, next, or interrupted. (Refer to section 6.4.3).

With respect to the Standard Image Frame or to the paper, the
edge perpendicular to the motion of the Standard Image Frame
or paper which reaches the transfer station first, or in a direct
imaging system, reaches the imaging station first.

Cut-sheet paper feeding system in which the longer edge of the
paper is perpendicular to the motion of the paper, and the fast
scan direction is thus parallel to the longer edge.

The major electro-mechanical sub-system of an IOT which

converts electrical data to marks on paper.
See ground mecca.

Characteristic of a job which indicates that the logical pages of a
document are delivered to the output destination last page first,
first page last. This implies that the output sheets are delivered
face up.

A group of eight pixels which are contiguous in a scan line.

Characteristic of a job which indicates that the logical pages of a
document are delivered to the output destination first page first,
last page last. This implies that the output sheets are delivered
face down.

That image information which is intended to appear on the
output medium.

See Bank.

Defined with respect to a PSP, a peer 10T is one which closely
matches the performance of the PSP with respect to maximum
total video data rate, document throughput rate, and data link
frame processing time.

The interval between successive recurrences of the same event in
the imaging cycle of the marking engine. For example, the
interval between two successive positive transitions of page sync.
This particular interval is also known as page-time, at the
interface. Refer to figure 4-1.

Picture element. At the 10T interface, a binary bit representing
full density or zero density of one color, typically black, of the
picture element being represented. For grey scale imaging,
pixels are composed of 2 to 8 bits representing the density of
the pixel. The bits of multi-bit pixels are transferred in parallel
across the interface. (Refer to appendix E.)

The image information which is applied in one imaging cycle to
one surface of the output medium (paper). Note that more than
one plate may be applied to the same surface, in sequential
imaging cycles, to form a composite image, e.g., a color image
in which different colors are applied via separate plates. The
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PSP (Print Service Processor)

race track

ROS

set

sheet

simplex (printing)

simplex (transmission)

slow=scan

stack

standard image frame

start of scan edge

term plate is used when describing the rendering of a particular
set, or subset, of imaging information, e.g., whether it is
rendered on the simplex side or duplex side of the sheet, and in
what color.

Major element of a printer which accepts image information from
the larger system in a standard format and converts it to raster
format and delivers it in real time to the 10T.

A duplex paper path which does not store sheets, and therefore
has the characteristic that the Duplex Offset (see
lotConfiguration, section 6.3.3.) remains constant as the path is
filled. A Race Track may or may not be capable of loading and
unloading the reversing station in a single page-time. If not, it
will require that dead cycles be alternated with the simplex
imaged sheets as the paper path is filled. (See also storing
(duplex paper path).)

Raster Output Scanner. The electro-optical subsystem of a
marking engine.

See copy-set.

A single piece of output medium (e.g. paper) which is the
receptor of an image on one or both of its surfaces. Each image
may comprise one or more plates. Note that when the output is
derived from a continuous web, the individual sheets may not
exist as separate entities until the web is cut. The web may be
cut just prior to delivery of the sheets to an 10T output device,
or it may be taken up on an output roll, removed, and cut off-
line.

Pertaining to a printing operation in which only one side of the
paper is imaged. In a duplex printing operation, the simplex side
of the paper is the obverse or front side when the sheet is
viewed as part of a normal English document.

Pertaining to a point-to-point transmission system or facility in
which information is sent in one direction only.

Applied to the direction or dimension which is parallel to the
motion of the paper during imaging, i.e. perpendicular to the
lines of the image raster.

The aggregate of sheets bearing the same image (or images if
duplex) as they appear at the output of the 10T. Stacks result at
the output from multiple replications of a single sheet, or from
uncollated delivery of multiple replications of a multi-sheet
document.

A rectangular image space whose sides are parallel to the slow
scan and fast scan directions of the IOT and whose dimensions
are equal to the dimensions of the largest size paper which an
IOT can accommodate, plus registration tolerance in the
respective directions. An IOT may be readjustable to implement
more than one Standard Image Frame. Such readjustment may
require the machine to be cycled down.

With respect to the Standard Image Frame or to the paper, the
edge which is perpendicular to the fast scan direction, and which
is imaged first in those imaging systems which deliver pixels of
image raster lines in sequence. In those imaging systems which
employ line arrays which may image the complete line, or
segments of the line, simultaneously, it is the edge
corresponding to the end of the array which is normally loaded
first with the video data.
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storing (duplex paper path)

task

total video data rate

trailing edge

trilevel hi-lite color

web feed

A duplex paper path which temporarily stores simplex imaged
sheets so that alternate dead cycles are not required when the
paper path is being filled. A storing duplex paper path has the
characteristic that the DuplexOffset (see lotConfiguration,
section 6.3.3.) increments, from the minimum to twice the
minimum minus 1, as the paper path is filled. See also race
track.

Within the |OT, the processing represented by a single parameter
bank.

Number of bits per unit of time transferred across the imaging
interface, whether serially or in parallel.

With respect to the Standard Image Frame or to the paper, the
edge perpendicular to the motion of the Standard Image Frame
or paper which reaches the transfer station last, or in a direct
imaging system, reaches the imaging station last.

An imaging technique in which the image for the principal color
and the image for a single hi-lite color are delivered
simultaneously to the intermediate imaging medium, and the
image is developed and transfered in a single pass of the output
medium.

Characteristic of an 10T in which the output medium is supplied
in a continuous web from a roll and is not cut into individual
sheets until after imaging. The web may be cut just prior to
delivery of the sheets to an 10T output device, or it may be re-
rolled, removed, and cut off-line. The width of the web
corresponds to the fast scan dimension, which is typically the
length of the final cut-sheet.
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