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Figure 5-2. Memory Port, Timing Diagram

DETAILED SIGNAL DESCRIPTION Usually, the port user should turn off MQ with MRR. MQ must be
turned off within 300 ns after the leading edge of MRR. MQ must

A general timing diagram is shown in figure 5-2. A detailed signal
description follows (all times measured at the memory port):

LOO-L15
MQ Memory Request. Memory cycles are initiated by
MQ. The timing requirements of the leading edge
of MQ are specified in figure 5-2.

stay down for at least 300 ns and must not be turned on again any
sooner than 600 ns after the leading edge of the previous MRR.

Address Signals. The timing of the leading edge of
the address signals is shown in figure 5-2. The
address must not be changed until 100 ns after the
leading edge of MRR.
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Memory Write Data. Sixteen data bits plus parity.
Figure 5-2 shows the timing if MRR is received as
shown. If not, MWOO-MW16 must be held valid by
the port user for the same amount of time after
MRR shown in figure 5-2. MWOO-MW15 may be
allowed to do anything during a read operation.
However, NMW16 must be driven true during a
read operation during the same time interval de-
fined in Figure 5-2 for MREAD.

Read. Differentiates between a memory read
operation and a memory write operation. See
figure 5-2 for timing. If MRR is not received as
shown in figure 5-2, MREAD must be held valid by
the port user for the amount of time after MRR
shown in figure 5-2.

Memory Address Here. This signal is derived from
MQ, LO0-L02, and the starting address switches
and means that an existent memory has been
addressed. If the address here signal does not occur
after MQ with the timing shown in figure 5-2,
nonexistent memory has been addressed and no
MRR signal will be forthcoming. The port user
should provide logic to escape this condition,
which hangs up operations. MAH is gated with MQ;
therefore, it cannot come true until after MQ, and
it goes false within 70 ns after MQ goes faise. Even
when MQ is true, MAH is indeterminate anytime
that address lines are changing. The timing of the
leading edge is shown in figure 5-2. The inverse
polarity of the signal is sent out by the MPM.

Memory Request Release. When this signal comes
true, the port user shouid drop MQ and may
change the address lines 100 ns later.

The MPM may be busy when MQ is received. MRR
is returned only when the memory is able to
process that particular request. When MRR s
returned, it has the timing relationship to clock
shown in figure 5-2, MRR is a pulse whose nominal
width is 260 ns. MRR is generated only if there
was a previous MAH.

Memory Read Data. Sixteen data bits plus parity.
The timing of these signals is shown in figure 5-2.
These lines are indeterminate during a write
operation. This register is reset at the end of each
memory cycle.

The system reset signal (RST) and early system
reset (RSTE) are provided for the port user. The
rising edges of both RST and RSTE are
asynchronous and occur at approximately the same
time. The falling edge of RST occurs at least 100
ns after the falling edge of RSTE. These two signals
are generated when:

1. The RESET button on the Sigma 3
processor control panel (PCP) is pressed

2. During a power-on sequence

3. During a power-off sequence

EXTERNAL MEMORY ADAPTOR

The function of the bank Model A drive of an MPM may be changed
from driving 16K of core to providing an External Memory Adaptor
Mode! 8150 interface. This adaptor allows a Sigma 3 memory
system to be partly composed of Sigma 5 and 7 memory which is
accomplished by plugging in optional modules. The two Model 8150
cables are inserted in the positions where the memory cables
normally go.

The timing on the memory port interface is affected when Sigma 5
and 7 memory is accessed through an external memory adaptor. The
following signals are affected:

Read Parity Bit. Instead of having the timing
relationship shown in figure 5-2, MR16 may come
true as late as 600 ns after the leading edge of
MRR.

MR16

MAH Memory Address Here. The MAH response comes
true with the timing shown in Figure 5-2, but its
meaning is altered. MAH means that the present
memory address is equal to or greater than the
switch setting in the MPM. This requires that
memory starting addresses always be chosen so
that the Model 8150 is the highest address bank of
memory. If, after having passed the initial MAH
address criteria, it is discovered that the address
truly does not exist in Sigma 5 and 7 memory, the
indication seen by the port user is read data of all
zeros. This pattern should be recognized by the
port user as a parity error.

MRR Request Release. MRR is delayed from three to
five clock periods for a read operation and two
clock periods for a write operation. (In the absence
of memory interference in the Sigma 5 and 7
memory.)

DESIGN AIDS

GENERAL

In order to meet the timing requirements shown in figure 5-2, the
port user must use clock signals from the Sigma 3 CPU. The port
user is therefore required to make use of a Xerox AT59 module and
a special coax cable (Assembly No. 152035-152) which
interconnects the AT59 module with the clock oscillator in the
Sigma 3 CPU.

MODULE AT59

The AT569 Clock Receiver/Driver module receives two clock signals
from the Sigma 3 CPU and generates two-phase clocks with a large
amount of drive capability. The actual signals on the cable are
6MHZ and 3MHZ signals, and the two-phase 3MHZ clock is derived
from these signals through the use of enabling flip-flop CLAEN.
(See figures 6-3 and 64 and table 6-5.)

MECHANIZATION EXAMPLE

Figure 5-6 shows an example of how the AT69 module may be used
to synchronize the MQ signal with the Sigma 3 clock. There are
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many ways that the interface logic can be mechanized. However, in The oscillator in the Sigma 3 CPU may be switched to an adjustable
general, it is found more practical if the entire logic unit which mode for clock period margining. A typical test would be to reduce
interfaces the Sigma 3 memory port is clocked from the AT69 the clock period by 5 percent. A port user’s design should aliow for
module. this procedure to avoid damage to his equipment.

Table 5-5. AT59 Module Signal Characteristics

08,09, 10,11, 12

03, 04, 06, 07

39
37,40, 42
00, 05, 16, 24, 32, 41, 48
50

25, 26, 29, 30, 33

PIN SIGNAL CHARACTERISTICS
01,45, 46 These pins may drive one additional unit load. Wire length must be << 4 inches
02 Port user not permitted to wire to this pin
23 May drive 12 additional unit loads
27 May drive 8 additional unit loads
34,31 May drive 46 unit loads

Total load on all five pins may be 82 unit loads

Total load on all four pins may be 82 unit loads {The delay through this circuit is the
same as the circuit with outputs on 08,09, 10, 11, 12)

May drive 12 additional unit loads. Maximum delay from inputs is 26 ns
May drive 14 additional unit loads. Maximum delay from inputs is 25 ns.
Grounds. Must be hardwired together by port user

-8V. Must be hardwired to -8V by port user

Terminating resistors. Five unit loads each. All input pins require one unit load
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Figure 5-3. AT59 Module, Logic Diagram
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AT59 MODULE o
27
CLB{ 1

SET 19 MQEN 39

MQEN ©— °,
BL CLA{_Z_?—

w
—

8,9,10,11,129

BL ——» MQ

5 e
7

NMRR]——- B
.
NMRR2-—-—

ADDRESS_| s ! » L00-L15,
DATA — BL ——L00-L15,
RESET | \ . 0

ADDRESS )

THIS DIAGRAM SHOWS ONE METHOD OF SYNCHRONIZING SOME OF THE KEY INTERFACE SIGNALS
WITH THE SIGMA 3 CLOCK. IN THIS MECHANIZATION, SIGNAL SET MQEN MUST DISAPPEAR IN
TIME FOR MQEN TO BE RESET BY THE NEXT CLB
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Figure 5-4. AT59 Module, Timing Diagram
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SIGNAL
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CLA-1
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NOTES :

PIN
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10 25— |j= — |=—10x2
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8~ |18:8
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1. RISING EDGE OF CL6MHZ ON PIN 01 IS THE TIME REFERENCE
FOR THE TIMING DIAGRAM ABOVE

2. ALL TIMES MEASURED IN NANOSECONDS AT THE +2.0 V LEVEL

3. TIMES REPRESENT CIRCUIT DELAYS ONLY. NO ALLOWANCE
IS MADE FOR WIRING CAPACITANCE
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Figure 5-5. Control Logic Mechanization, Logic Diagram

Table 5-6. Sigma 3 Memory Port Cable Locations

MPM LOCATION
CABLE 1 CABLE 2
PORT 1 31D 32D
PORT 2 31C 32C
PORT 3 29C 30C
PORT 4 27C 28C
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SECTION VI
SIGMA 5 AND 7 32-BIT MEMORY INTERFACE

INTRODUCTION

The Sigma 5 and 7 memories can vary in size from 4K to 128K
words (K equals 1024). Each word consists of 32 bits plus parity.
Parity is gegmgrated and checked internally in the memory system.
Modes of memory operation are:

1.  Full read

2.  Full write

3. Partial write

The term full refers to a full word of 32 bits, which consists of four
bytes of eight bits each, as illustrated below.

MO0 MO1 MO2 = M31
Byte O Byte 1 Byte 2 Byte 3

Bits MOO-MO7  Bits M0O8-M15  Bits M16-M23  Bits M24-M31

The most significant bit and byte are M0OO and byte O, respectively.
The partial write mode allows writing of one or more bytes within a
word without altering the remaining byte or bytes within the word.
The Sigma 5 and 7 memories consist of one to eight memory banks.
Each bank is functionally independent and provides storage for 4K,
8K, 12K, or 16K words.

MEMORY COMMUNICATION

PORT CONCEPT

Each CPU, 10P, or special unit requiring direct connection to Sigma
5 and 7 memory communicates with memory on its own bus.
Connection of a bus to each memory bank is made through a port.
Memory banks may have one to six ports. Synchronism is not
required between banks or between external units. Memory starting
address switch settings for each port are listed in table 6-1.

The memory cycle is divided into two intervals, selection and active.
During the selection interval, one port is selected for servicew‘ﬁry the
memory bank during the active interval which will follow. The
selection interval is initiated by a memory request if no memory
cycle is in process. If a memory request (MQ) is received during a
memory cycle, initiation of the selection interval is deferred to a
point near the end of the active interval. The active interval is
initiated by completion of the selection interval. Requests for
service are processed as received. |f two or more requests are present
at the memory ports at the beginning of the selection interval, the

request on the port of the highest priority is serviced first. A fixed
priority is assigned as follows:

1. Two-port memory bank
Port Priority

B 1 (highest)
C 2

2.  Three-port memory bank

Port Priority
1

O >

3

3. Six-port memory bank (A-expanded)

Port Prigrity
1 1
Expansion 2 2
of port A 3 3
on three- 4 4
port bank B 5
Cc 6

4. Six-port memory bank (B-expanded)

Port Priority
A 1
E xpansion 1 2
of port B 2 3
on three- 3 4
port bank 4 5
C 6

Either port A or port B may be expanded (figure 6-1 is a port
expander installation block diagram). Ports are identical in signals
required, connector pin assignments, and in timing required by
attaching devices. The selection interval is shortest for port C and
identical for all other ports. The shorter selection interval for port C
is obtained by allowing a memory bank to preselect port C when no
memory cycle is in progress. Virtually no selection time is required
in this case to respond to a request for service on port C. Typically,
the CPU memory bus is assigned to port C.

MEMORY PORT SEQUENCE
A typical sequence of events is:

1. Memory port user sends address to memory.

61
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Figure 6-1. Memory Port E xpander, Installation Block Diagram

2. Port user sends memory request, write byte signals, and
write data (if necessary) to memory.

3. Memory sends address release.

4. Port user drops memory request on receipt of address
release.

5. Port user may change address and write byte signals.

6. If operation is read, memory sends read data together
with control signals.

7. if operation is write, memory sends data release. Upon
receipt of data release signal the port user may change the data lines.

8. If operation is a read or partial write, memory, sends
parity signals.

9. The sequence repeats as required by the user.

SIGNAL DESCRIPTION

For signals sent to memory, all delays are calculated at the output of
the cable receiver in the memory port. For signals sent from
memory, all delays are calculated at the input to the cable drivers in
the memory port. The port user must therefore make allowances for
all additional delays resulting from the following: cable drivers and
receivers in the transmission system, cable delays, and cable
dispersion. Cable dispersion is the difference in delay of two signals
traveling through the same length of cable (for example, a typical 20
ns difference for 40 feet of Xerox standard memory cable).
Additional cabie information is included in section VIiI.

In figures 6-2 and 6-3, many signals are referenced to an internal
time (expressed as tg) in the memory cycle. This time is considered
the beginning of the active interval. All times given are in
nanoseconds. All signals from memory are pulses and must be
handled accordingly. Refer to cable pin assignments in table 6-2 and
cable locations in table 6-3.
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Table 6-1. Sigma 5 or 7 Memory Starting Address, Toggle Switch Settings

STARTING ADDRESS BIT SWITCH
UNIT PORT MODULE
15 16 17 18 19 LOCATION
A 11 12 13 14 15 20C
Sigma 5 or 7 Memory B 6 7 8 9 10 20C
C 11 12 13 14 15 21C
1 1 2 3 4 5 24D
2 6 7 8 9 10 24D
Port Expander F 3 1 2 3 4 5 256D
4 6 7 8 9 10 25D
1 1 2 3 4 5 21E
2 6 7 8 9 10 21E
Port Expander S 3 1 9 3 4 5 22E
* 4 6 7 8 9 10 22E
64K* 32K* 16K™* 8K* 4K*
*Bit weight

MEMORY REQUEST (MQ)

The memory request signal initiates a request for a memory cycle in
memory. The memory request signal must occur no sooner than 35
ns after the address lines have settled and must remain true until the
address release signal is present on the port. The memory request
signal must be dropped on receipt of the address release signal prior
to changing the address lines.

ADDRESS (L15-L31)

Signals on the address lines must be present at least 40 ns before the
memory request MQ signal is given and must remain stable until the
address release signal is received from memory. The address signals
must remain stable until after MQ is dropped at the memory.

ADDRESS HERE (AH)

The address here signal is generated by the port if the address
represented by the signals on the address lines specifies a location in
the memory bank. This is a function of the settings of the starting
address switches, the memory module size, and the interleave
pattern. The AH signal tracks the address line signals with a 110 ns
maximum delay.

DATA TO MEMORY (M00-M31)

Signals on the data lines must be stable within 100 ns after tg and
must not change until the data release signal is present on the port.

DATA FROM MEMORY (M00-M31)
See figures 6-2 and 6-3 for timing.
WRITE BYTE (MWO-MW3)

Write byte signals MWO through MW3 indicate which of the four
bytes are to be written into memory. !f all four write byte lines are
ones, a write full operation is performed. If no write byte iines are
ones, a read operation is performed. A write partial operation is
performed otherwise. The write byte signals must be stable on the
line at the memory port no later than 25 ns after tg and must not
change until address release.

ABORT (ABO)

The abort signal overrides a write operation (specified by write byte
signals) and prevents changing the contents of the memory location.
The abort signal must occur within 100 ns after tg and must remain
until data release. This signal is reserved for CPU use only.

MEMORY REQUEST RELEASE (MQR)
The address release signal is a pulse signifying the following:

1.  Memory request signal can be dropped.

2. Address lines can now be dropped.

3. Write byte lines can be dropped.
For address release timing see figures 6-2 and 6-3.
DATA RELEASE (DR)
The data release signal is a pulse signifying that the data lines may
be dropped during a write operation. For a read operation, DR may
be used as a timing signal if needed. For timing see figures 6-2 and
6-3.
EARLY DATA RELEASE (EDR)
The early data release signal is a pulse used only during the read
mode to clear the receiving register. For timing see figures 6-2 and

6-3. This signal is reserved for CPU use only.

DATA GATE (DG)

The data gate signal gates data into the receiving register for a read
operation. For timing see figures 6-2 and 6-3.

SECOND REQUEST ALLOWED (SRA)

The second request allowed signal indicates that it is permissible to
initiate a subsequent memory request on a bus. When using more
than one memory bank, the port user must not send a memory
request until 50 ns after SRA.

6-3
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Table 6-2. Sigma 5 or 7 Memory Cables for Signals

CABLE BACKPANEL SIGNAL NAME
CONNECTOR CONNECTOR Cable 1 Cable 2 Cable 3 Cable 4 Cable 5
PIN PiN Module AT11 Module AT11 Module AT11 Module AT12 Module AT11
2 1 MQo0oD M14D M28D L15D MQD
4 MOOR M14R M28R
1 2 M01D M15D M29D L16D »
6 MO1R M15R M29R AHR
4 3 M02D M16D M30D L17D *
8 MO2R M16R M30R ARR
3 9 MO3D M17D M31D L18D .
10 MO3R M17R M31R DRR
5 12 M04D M18D L29D L19D *
13 MO4R M18R PER
6 15 MO5D M19D L30D L20D *
18 MO5R M19R SRAR
7 19 MO6D M20D L31D L21D *
20 MOG6R M20R
8 23 M07D M21D MWOD L22D ABOD
22 MO7R M21R
9 25 Mo8D M22D MW1D L.23D *
27 MO8R M22R POKR
10 33 MO9D M23D MW2D L24D .
34 MOSR M23R
1 35 M10D mM24D MW3D L25D *
36 M10R M24R
12 37 M11D M25D * L26D *
38 M11R M26R DGR
13 39 M12D M26D * L27D *
40 M12R M26R EDRR
14 45 M13D M27D * L28D *
42 M13R M27R
*Must be hard wired to ground by port user.
Note

Signals described are from point of view of user of a memory port. Backpanel connector pins are for standard XDS cable
drivers and receivers. Signals ending in D are cable driver inputs. Signals ending in R are cable receiver outputs. Unused

driver inputs must be grounded

Table 6-3. Sigma b or 7 Memory Cable Location Chart

CHASSIS CONNECTOR LOCATIONS

PORT Cable 1 Cable 2 Cable 3 Cable 4 Cable 5 UNIT
A A2 B2 A4 c4 Cé6 Memory bank
B A6 B6 B4 D2 D4 Memory bank
C A8 B8 cs D6 D8 Memory bank
1* B2 D2 B10 B18 B26 Port expander
2* B4 D4 B12 B20 B28 Port expander
3* B6 D6 B14 B22 B30 Port expander
4* B8 D8 B16 B24 B32 Port expander

*Presence of ports 1, 2, 3, 4 requires deletion of either port A or port B

6-6
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PARITY ERROR AND PARITY OK (PE AND POK)

The parity error (PE) and parity OK (POK) signal pulses indicate the
result of the parity check. One or the other of these signals occurs
on a port for every read or partial write operation made through
that port. For timing see figures 6-2 and 6-3.

HIGH SPEED OPERATION

For high speed operation, all times given herein assume no
interference from other ports.

DESIGN AIDS

ACCESSING DATA FROM ONE MEMORY MODULE

When accessing successive data from the same memory module, the
nominal cycle time of a memory bank is 850 ns, with a range of 770

to 870 ns. This rate can be obtained only if successive memory
requests are received sufficiently early in the cycle. To operate at
this rate, the next MR must be received by memory within 360 ns
after the prior AR for ports A, B, 1, 2, 3, and 4. If this parameter is
not met, the effective cycle time may be as long as 1200 ns.

ACCESSING DATA FROM MULTIPLE MEMORY MODULES

When accessing successive data from different memory modules the
most important consideration is that discussed under SRA for port
C. If a read operation is followed by a write, another timiting factor
is the clearing of the data bus. The data bus carries read information
fate into the read cycle yet must pick up write data early in the
write cycle. The absolute minimum effective cycle time is 560 ns. A
typical method of reading and holding memory data is shown in
figure 6-4.

DG——CR

DATA ck

EDR CR

M Q}——DATA
LATCH
OR
FLIP-FLOP
E Ql——NDATA

900973D. 504

Figure 6-4. Read and Hold Memory Data, Logic Diagram
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SECTION ViI
INTERRUPT AND CLOCK INTERFACE

INTRODUCTION

For priority interrupts, Sigma 5 and 7 can accommodate up to 14
groups {or chassis) with each chassis furnishing a maximum of 16
interrupt levels. In Sigma 2, one group of four integral levels and
eight external groups of 16 levels are available. In Sigma 3, one
group of four integral levels and six external groups of 16 are
available. The priority of each chassis is determined by the
arrangement of cabling.

EXTERNAL PRIORITY INTERRUPTS

Three cables are used to interface a priority (external) interrupt
control chassis and user equipment. Design considerations for
interrupt chassis interfaces are identical for all Sigma computers.

Interrupt Chassis Model 8021 is used for Sigma 2; Model 8121 for
Sigma 3; Model 8221 for Sigma 5; and Model 8421 for Sigma 7.
Each interrupt chassis contains three AT11 cable connector
modules. Receiver and driver networks are used at the external
interrupt interface. Refer to section | for a description of the cable
driver-receiver scheme employed. The user may drive a given
transmission line from more than one source and may receive a
given transmission line at more than one destination. Three types of
signals are transmitted across the interface as listed in table 7-1.
Signals INOO through IN15 are interrupts from external equipment
with INOO holding highest priority within the given chassis and IN15
the lowest. Signals REOO through RE15 are response (feedback)
lines with REQO corresponding to the highest priority interrupt
requests and RE15 the lowest. Figure 7-1 is a diagram of the
external priority interrupt chassis interface.

PRIORITY INTERRUPT CHASSIS

LOWEST PRIORITY
INTERRUPT LEVELS 12-15

MIDDLE PRIORITY J
INTERRUPT LEVELS 6-11

HIGHEST PRIORITY
INTERRUPT LEVELS 0-5

| 1 RESET

LEGEND

12 19 32J
LIS R G B

[ 4 REQUESTS ——=
4 RESPONSES —~e—o

1 RESET -

[ 6 REQUESTS ——
6 RESPONSES —e—
| 1 RESET ——ee
[ 6 REQUESTS ——=
6 RESPONSES —=——
—~——————

INTERFACE CONNECTOR WITH TERMINATOR

900973C, 601

Figure 7-1. External Priority Interrupt Chassis, Interface Diagram
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General reset signal RSTI is equivalent to the reset signal provided
by the CPU for the IOP and the DIO interfaces. This signal may be
utilized by the user to initialize his logic when the CPU logic is
initialized.

Table 7-1. Interrupt Interface Signals

Function Signal
General reset signal RST
User requests for service INOO-IN16*
Responses for user requests REOO-RE 15t

for service

*INOO-IN15 implies requests to interrupt levels 0-15

TREOO-RE15 implies responses (acknowledgments to
requests made to interrupt levels 0-15

A user request (INXX) is remembered by the external interrupt
logic if the requested level was armed before the service request was
made. If the requested level was not previously armed, the user
request for service is disregarded.

The interrupt logic works on a request-response basis or on a
request-only basis. |If the system is used on a request-only basis, the
minimum acceptable pulsewidth of the service request is 1.26 us for
Sigma 7, 2.5 us for Sigma 5, 1.15 us for Sigma 2, and 1.8 us for
Sigma 3.

The external interrupt logic generates a positive response to the user
as soon as a user request for service has been accepted. The response
remains true from the time the service request is accepted until the
interrupt routine has been completely processed. The response
(REXX) can therefore be used to control the repetition rate of the
service request. Since a service request is accepted only by an armed
interrupt level, the fact that the interrupt level is armed implies that
it is not presently busy. The time sequencing of the external
interrupt request and response is shown in figure 7-2. Note that in
figure 7-2 the second INXX cannot go true until the REXX for the
first INXX has gone faise.

If the user exceeds the allowable request repetition rate (for
example, by issuing a new request before REXX from the previous
request has terminated), requests will be made which will not be
acknowledged. The end result is that the user is not served each time
he makes a request for service. If the maximum pulsewidth is
exceeded, the CPU may process a given routine more than once for
a single request.

SIGMA 2 OR 3 INTEGRAL PRIORITY INTERRUPTS

All logic characteristics of Sigma 2 or 3 integral interrupts are
identical to external priority interrupts except that internal
interrupt signal connections are made directly to a reserved area
within the CPU rather than to an external chassis.

One cable provides communication for 12 signals to interface the
integral interrupts and user equipment. Four signals are inputs for
four external real-time clocks: CP1, CP2, CP3, and CP4. When these
signals are used to make requests to the real-time clock interrupt
levels, a request is made each time that the clock makes a negative
transition. The duration of the pulse is not critical. The time
between pulses must be at least long enough to permit the interrupt
level to service the request. Upon reaching an interrupt point, the
Sigma 2 CPU requires 2.5 us to service a real-time clock interrupt.
The Sigma 3 CPU requires 3.6 us.

Four signals are input requests for the four integral priority
interrupt levels: ER1, ER2, ER3, and ER4. Four signals are
responses to these requests: ERS1, ERS2, ERS3, and ERS4.

When an internal request is made, the user raises the appropriate ER
line. When the request has been sensed, the system responds by
raising the corresponding ERS line. The ERS line remains true unti!
the user is allowed to make another interrupt service request.

INTERRUPT INTERFACE SERVICE MODULES
MODULE AT11

The AT11 incorporates 14 cable driver-receiver circuits each of
which corresponds to the schematic shown in figure 7-3. In the
schematic, P1 is the regular backwiring connector and P2 and P3
represent both sides of the cable connector at the front edge of the
module. Each circuit is usable as a cable driver or cable receiver. The
AT11 can be used by the external equipment as an interrupt signal
driver and response receiver for up to six interrupt levels. Inputs of
unused drivers must be grounded in the external equipment.

REQUEST (INXX) | |

RESPONSE (REXX) I
|

=

T = TIME INTERRUPT LEVEL WAITS TO OBTAIN SERVICE

PLUS TIME REQUIRED TO PROCESS INTERRUPT ROUTINE
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Figure 7-2. External interrupt Request and Response, Timing Diagram
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Figure 7-3. AT11 Cable Driver-Cable Receiver
Circuit, Schematic Diagram

MODULE AT39

The AT39 cable plug module has four drivers and receivers in the
four highest priority positions. The cable pin connectors for the
four circuits are similar to those for AT11. The AT39 is a more
economical module than the AT11 when four or fewer interrupt
levels are used per connector.

MODULE LT55

The LT55 module is indicated for one- or two-level interrupt
installations. The highest priority cable connector pins are used for
transmission and reception of interrupt and acknowledgment
signals, respectively. The module also includes two independent sets
of decoders for unrelated functions.

MODULE ST29

The ST29 cable connection module consists of four cable receivers
and four cable drivers. The ST29 is installed in the Sigma 2 CPU at
location 7B for the four-level interrupt system. Unlike the AT11,
AT39, and LT55, the ST29 does not have both sides of the cable
connector tied together. A termination block therefore cannot be
installed on one side of the cable. The receivers on the ST29 have
33-0hm termination resistors mounted on the module. The drivers
are not terminated on the board and can drive only one external
33-0hm resistor compared to two such loads for the AT11, AT39,
and LT55. The standard procedure is to terminate the cable on both
ends with a 33-ohm resistor. For an external cable chain, only a
single terminator is necessary at the remote end of the chain.

CHAIN INTERCONNECTION OF USER REQUESTS
TO PRIORITY INTERRUPT INTERFACE

Various methods can be used to interconnect external interrupt
signals to the Sigma 2, 3, 5 or 7 priority interrupt chassis or to the
Sigma 2 or 3 integral system. The means of interconnection is by
two types of 14-conductor, 33-ohm shielded cable.

ET10 DIRECT CABLE

The ET10 cable is a standard coupling device with one-to-one wiring
between corresponding pins of the connectors. The ET10 carries
subassembly number 127314 with a threedigit-length code
appended.

ET15 OFFSET CABLE

The ET15 is a cable specially designed to overcome level
coincidence confusion. in the ET15, wiring to corresponding pins is

900973

offset by two. The scheme is such that, when ali cables are chained,
all signals are properly routed by completed functional rotation. Use
of the ET15 obviates wiring changes in an external unit regardless of
the desired priority levels. The ET15 carries assembly number
139241 with a three-digit length code applied. Figure 7-4 is a
diagram of the offset ET15 interconnections.

EXAMPLES OF CHAIN INTERCONNECTION METHODS

in figure 7-5 (sheet 1), the two highest priority interrupt levels are
routed directly through standard ET10 cable to the six-level 8X21
interrupt chassis. The drivers are connected to P3-R and P2-14 on
the AT11 module. The receivers are connected to P3-H and P2-8.
All other drivers on the AT11 should be grounded. The AT39 has
four drivers connected to R, P, N, and M of P3. Since the ET15
cable which connects the AT39 to the AT11 is offset, these signals
are routed via the pins on the external AT11 to the lower four
levels.

In figure 7-5 (sheet 2), the inverse of the previous illustration shows
four levels from the AT39 with the highest priority. To use
additional equipment, the ET15 cable must be reversed. The AT11
can then supply fifth and sixth level interrupts to the interrupt
chassis which is connected in the middle of the chain.

In figure 7-6 (sheet 3), three controllers (each with two interrupts)
are shown connected with two ET15 cables in a manner to obtain
correct priority.

In figure 7-5 (sheet 4), virtually any combination of priority
interrupt level is shown to be feasible using the direct and offset
cables.

DESIGN AIDS
REAL-TIME CLOCK INPUTS

1. A Xerox cable driver module should be incorporated at
the user’s end of the cable. ’

2. A cable should be terminated at the user’s end only.
Terminations are not permissible at the interface.

3. Real-time clock requests are made with the falling edge of
the user’s request.

4. For cable pin information refer to tables 7-2 and 7-3.

6. Pulse duration is not critical. The time between falling
edges must be sufficiently long to allow the CPU to process a single
instruction interrupt. The minimum pulse width required at the
interface is 50 ns.

PRIORITY INTERRUPTS

1. Xerox driver-receiver modules should be used when
connecting to the interface.

2. Cables should be terminated at the interface and at the
user’s end, The terminator designation is ET13.

3. For cable pin information refer to tables 7-4 and 7-2.

4. The minimum pulsewidth of the user’s request is 2.5
times the period of the priority interrupt logic clock. The maximum
pulsewidth is determined by the time required to complete the
interrupt subroutine.

7-3
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Figure 7-4. ET16 Priority Interrupt, Cable Diagram
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Figure 7-6. Priority Interrupt Interface Connections (Sheet 1 of 4)
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Figure 7-5. Priority Interrupt Interface Connections (Sheet 4 of 4)
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Table 7-2. Sigma 2 or 3 Integral Priority Interrupt and Clock Cable Signals

Cable Backpanel Signal Name Cable Backpanel Signal Nome
Connector Connector Connector Connector -
Pin Pin Sigma 3 Sigma 2 Pin Pin Sigma 3 Sigma 2
2 6 /INT:CP2/ /CP2/ 8
30 /INT:ERS1/=116S /1816/
:CP1 P1
1 7 /INT:CP1/ /CP1/ 9 NOT USED
a 1 /INT:CP4/ /CP4/ 10 . NOT USED
3 9 /INT:CP3/ /CP3/ 1 34 /INT:ER4/ [ER4/
5 12 36 /INT:ER3/ /ER3/
10 /INT:ERS4/=119S 11819/
6 13 38 /INT:ER2/ /ER2/
12 /INT:ERS3/=118S /1S18/
7 14 40 /INT:ER1/ /ER1/
39 /INT:ERS2/=117S ns11/
NOTES: 1. Module ST29, location 7B (Sigma 2 CPU), 23C (Sigma 3 CPU).
2. Numbered side is not connected (Not plated through) on ST29 cable connector contacts.
Table 7-3. Sigma 5 or 7 Clock Cable Signals
- T
USER REQUEST TO REAL-TIME CLOCKS CABLE PIN CONNECTOR LOCATION
TION .
Interface Designation Legend DESIGNA Sigma 5 Sigma 7
ECPUL1 Request Clock G
Counter No. 1
(Interrupt level 2)
ECPUL2 Request Clock H
Counter No. 2 2K 30w
(Interrupt level 3)
ECPUL3 Request Clock K
Counter No. 3
{interrupt level 4)

Note

All signals are received by the CPU. No external acknowledgement is provided. Interrupt level 2 is associated with
memory location X'562’, level 3 with X'53’, and level 4 with X'64’

79
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Table 7-4. Sigma 2 or 3 E xternal Priority Interrupt Cable Signals

CABLE BACKPANEL SIGNAL NAME
CONNECTOR CONNECTOR CONNECTOR LOCATION
PIN PIN 12 419 432
1
2 4
1 2 * * »
6 RST RST RST
4 3 » .
8 RE11 REO5
3 9 - *
10 RE10 REO4
5 12 - »
13 RE15 REO9 REOQ3
6 15 * » *
18 RE14 REO8 REO2
7 19 * * *
20 RE13 REOQO7 REO1
8 23 » » *
22 RE12 REO06 REOO
9 25 INT1 INOB
27
33 fN10 INO4
10 24
1 36 IN156 INO9 INO3
36
12 37 IN14 INO8 INO2
38
13 39 IN13 INO7 INO1
40
14 45 IN12 INO6 INOO
42
*Must be grounded
Note

RE XX signals imply response to or acknowledgment of user requests to interrupt level XX. INXX signals are received
at Models 8021, 8221, and 8421 interfaces and imply user requests to interrupt level XX

7-10
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SECTI

ON Vil

CABLE AND SIGNAL DATA

PERIPHERAL EQUIPMENT TESTER MODEL 7901

Peripheral Equipment Tester Model 7901 is an offline or online
monitor unit for device controller operations. Model 7901 is a
general-purpose, self-powered, portable unit with two cables for
tie-in to the controller by means of module connectors. The tester
requires about 5 percent of the total module count of a DC (not
including the two tester connector positions) used in the system:

Model 7901 includes the following features:

Parity generator

Voltage monitor

Indicator lamps

Nine-bit comparator logic
Twelve-stage binary counter
Clock signals

b

NooswN

Unique overlay panels for each device controller

The best location for connecting the tester to a DC is at a point
where |OP signals are most closely simulated. The most economical
location for tester integration is at the controller-subcontroller
interface where the bulk of the controller logic can be tested.

The tester switches can be used to check controller operations such
as S10, HIO, OOUT, DIN, and DOUT at a single-step or running
rate. In addition, state counter outputs and unusual condition
outputs can be monitored. The tester binary counter can be used to
generate a sequentially increasing pattern to output devices. When
used with the comparator logic, the binary counter can be used for
checking the operation of all input devices.

Figure 8-1 is a representation of the control panel for a peripheral
equipment tester.

Refer to Xerox technical manual publication No. 901004 for
additional information.
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Figure 8-1. Peripheral Equipment Tester Control Panel
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CABLE DELAYS
POSITIVE RESPONSE METHOD

1/0 transfers between Sigma channels and Sigma peripherals are
through a positive response method which eliminates precompensa-
tion for cable dispersion. Positive response also increases the
reliability of signal timing between subsystems. Transfer periods are
subject to two factors:

1. Cable length between the IOP and the connected
peripheral.

2. Number of discrete signals of either direction in a given
sequence according to the nature of the transfer as listed in table
8-1.

Table 8-1. Byte and Cable Signal Relationship

Data Transfer Cable Signals per
Quantity in Bytes Service Call
1 2
2 6
3 10
4 14

Notes

1. Tabulation is for signals on eight-bit data path
cables only. Signals between |OP and CPU, IOP and
memory, or priority determination signals are partially
or totally overlapped by other logic events causing delay
to be configuration-dependent.

2. Other I0P functions such as 1/O instructions,
order transfers, data chaining, and command chaining
involve eight-bit data path signals. These signals appear
infrequently in the majority of applications and are
therefore not considered here. Xerox provides this data
on request.

CABLE DELAY COMPUTATION

In expressing cable delays, cable driver and receiver circuits are
considered add-ons to the cable value. Transfer delay and signal
dispersion occur once for each discrete signal transmitted from the
IOP to the device controiler (or inversely). As an example, in a
four-byte service call, total cable delay is the sum of 14 cable driver
delays, 14 cable receiver delays, and 14 cable transmission delays.

8-2

Maximum-minimum delays for a driver are 45 and 10 ns;
maximum-minimum delays for a receiver are 10 and 1 ns,
respectively,

Figure 8-2 shows maximum and minimum delays in relation to cable
length. Total delay for a discrete signal transfer can be expressed as:

}

D = circuit delay + cable delay
33122 + (1.75%0. 18)L

]

or

[w}
I

average delay + dispersion
33 + 1.75L *(22 + 0.18L)

L}

where D is in nanoseconds; L is in feet.

Because of the way D is defined, it is not permissible to multiply the
cable length (for example, 30 feet) by the number of individual
signal trips in a sequence (for example, six for a two-byte service
call) to obtain the total cable delay for the applicable service call.
Following through, the example would show 180 feet of cable
{which is correct) and a delay of 345 (¥55) ns (which is incorrect).
Determined properly, the delay for a single signal transfer through a
30-foot cable plus the cable circuits must be first ascertained. This
value (86 129 ns) is then multiplied by six to obtain the correct
delay of 516 (¥174) ns.

MAXIMUM AND MINIMUM DELAY DEFINITIONS

Maximum delay includes the time needed to obtain a 300-millivolt
noise immunity in the cable receiver. Minimum delay excludes noise
immunity. Expressed in other terms, maximum delay is the time
required to get the signal completely in at the receiving device with
cable driver input rise expressed as a function of time. Minimum
delay is the time during which a receiving device is safe from the
earliest effect of a signal.

CABLE CHARACTERISTICS
Xerqi( gqble g:hg(acteristi(s are as follows:
33 ohms

Characteristic impedance:

DC resistance (center 23 milliohms

conductor): per foot
DC resistance (shield): 10 milliohms
per foot

50 nanohenries
per foot

Inductance:

50 picofarads
per foot

Capacitance:

Signal delay: 1.4 ns per foot
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33-OHM CABLE TRANSMISSION
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Figure 8-2. Delay as a Function of Cable Length
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SECTION IX
FLOW DIAGRAMS
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(CHEND)

—{ut unusuaL eno

it

TE

(UEND)

INCORRECT
LENGTH

TRANSMISSION
ERROR

CHAINING
MODIFIER
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IOP (SEE NOTE 3) RAISESIO,|
HIO,TIO, OR TDV. RAISE
DA0-DA7 (DEVICE NO.)

[OP (SEE NOTE 1)
DELAY >100 NS

!

RAISE FRO-FR7(STATUS), FSL

RAISE DOR, [OR

10p
RAISE FS
Py
rd ~
// \\
NG 7T AviHIGH e DEVICE NUMBER Ds
N . COMPARISON
> - e - ——
RN DC (SEE NOTE 4)
YES
fos- =~ 77777

! RAISE AVO !
(AVI TO NEXT LOWER |
PRIORITY CONTROLLER) |

AVQO HIGH

iop
FSL HIGH

10P 10P (SEE NOTE 2)
STROBE FRO-FR7, DOR, IOR [# DELAY PRIOR TO STROBE
y
0P
ABORT OPERATION >
Yy
1OP
DROP FS
Tos ﬂ, DC VES DC 10pP
| DROP AVO | 1o, 1oV INITIATE NO ACTION DELAY >100 NSE
1 ]
S, —
NO
DS
oc DROP FSL, FRO-FR7
YES DOR, [OR
HIO
A
NO oP
DROP S10, HIO, TIO,
OR TDV. DROP DA0-DA7
DC
SIO
10P MUST NOW WAIT FOR
AVO-FSL PLUS 100 NS
YES PRIOR TO RAISING A NEW
! FUNCTION INDICATOR
DC
DC . DEVICDE AN? DC ~no | B¢
DC READY WITH
INITIATE NO ACTION
INITIATE NO ACTION 0 INTERRUPT BUSY TE NO ACTIO!
PENDING
YES YES
DC DC

PROCEED TO BUSY

NOTES:

- - - APPLIES TO NON ADDRESSED DC'S
PROCEED TO READY.

DO NOT RAISE SC AGAIN

1. FOR SIGNALS ARRIVING FROM [OP, ALL TIMING IS MEASURED AT OUTPUT OF
DEVICE CONTROLLER CABLE RECEIVER

2. BEFORE STROBING INPUT SIGNAL LINES AFTER RECEIVING FSL OR RS SIGNAL,
10P MUST COMPENSATE FOR WORST-CASE SIGNAL DISPERSION CAUSED BY
CABLES, [OP RECEIVERS, 10P LOGIC, PLUS 60 NS

3. ONLY ONE FUNCTION INDICATOR (S1O, HIO, TIO, TDV, AIO, OR ASC) CAN
BE HIGH AT ANY TIME.

4. DOR AND IOR REPRESENT CONDITION CODES NCC1 AND NCC2, RESPECTIVELY,
AT THIS TIME. RAISE IOR (NCC2) ONLY IF APPLICABLE

5. AVI TO THE HIGHEST PRIORITY DEVICE CONTROLLER [S ALWAYS HIGH

900973C. E1

Figure 9-2. S10, H10, T10, and TDV, Flow Diagram
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1.

NOTES:

DC
RAISE IC

1op
RAISE AIO

1OP (SEF MOTE 1)
DELAY ~100 MSEC

}

10P
RAISE FS

[

!

3

LATCH LIL, LIH, HPIL

DS
LIH HIGH

|
NO !

DS
RAISE AIOC, FSL
FRO-FR7 (DEVICE NO.)

FOR SIGNALS ARRIVING FROM IOP, ALL TIMING IS
MEASURED AT OUTPUT OF DEVICE CONTROLLER CABLE

RECEIVER

BEFORE STROBING INPUT SIGNAL LINES AFTER RECEIVING
FSL OR RS SIGNAL, 1OP MUST COMPENSATE FOR WORST-
CASE SIGNAL DISPERSION CAUSED BY CABLES, 10P
RECEIVERS, IOP LOGIC, PLUS 60 NS

DOR AND IOR REPRESENT CONDITION CODES NCC1 AND

NCC2, RESPECTIVELY, AT THIS TIME.

ONLY IF APPLICABLE

RAISE TOR (NCC2)

AVI TO THE HIGHEST PRIORITY DEVICE CONTROLLER IS

ALWAYS HIGH

DC (SEE NOTE 3)
WITH AIOC HIGH,
RAISE DAQ-DA7 (STA-
TUS), DOR, IOR

Te

Py ===~~~ 1

NEXT LOWER PRIORITY

|
RAISE AVO(AVI TO |
CONTROLLER) :

0P
AVO HIGH

IOP (SEE NOTE 2)

[e]d

DELAY PRIOR TO STROBE

STROBE FRO-FR7,
DAO-FA7,
DOR, IOR

10P
ABORT OPERATION

—

10P

DROP FS

:

DS

DROP FRO-FR7, AIOC

|

DROP DAO-DA7
DOR, IOR

:

DS

DROP FSL

'

:’Bc _______ 1 s~ — 77771 IOP (SEE NOTE 1)
NO ; INITIATE NO ACTION | : DROP AVO : OFLAY 2101
L e d L e J !
10P
vEs DROP AIO
bC Bs o5
RESET INTERRUPT DROP IC DELAY MAX 60 NS
REQUEST CIL, CIH
IOP MUST NOW WAIT FOR NAVO. NFSL
PLUS 100 NS PRIOR TO RAISING
DASHED LINE (- — —)APPLIES TO DC'S THAT A NEW FUNCTION INDICATOR

DO NOT ACKNOWLLDGE ALO

900973C.€1

94

Figure 9-3. AlQ, Flow Diagram
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—

10OP (SEE NOTE 1) 'S
DELAY >100 NS RAISE SC
v 7
10P 0P
RAISE FS RAISE ASC

5
RAISE : FSL, ASCB
FRO-FR7 (DEVICE NO)

>

10P
AVO HIGH

10P
ABORT OPERATION

1op
DELAY PRIOR TO STROBE

'

—

Ds
LATCH LSL, LSH, HPSL

NO

NO

NOTES:

1. FOR SIGNALS ARRIVING FROM IOP, ALL TIMING IS MEASURED AT OUTPUT OF
DEVICE CONTROLLER CABLE RECEIVER

DC MUST HOLD SC HIGH
(BY MEANS OF.CSL) UNLESS
TERMINATED BY AN HIO.
SC SHOULD BE DROPPED
WITHIN 100 NS AFTER FS
DROPS DURING THE HIO

I saseavouvito )
NEXT LOWER PRIORITY
CONTROLLER)

DS l

DROP FRO-FR7, ASCB

!

Ds
DROP FSL

DASHED LINE (———) APPLIES

TO DC'S THAT DO NOT
ACKNOWLEDGE ASC

P
1o STROBE FRO-FR7 2. BEFORE STROBING INPUT SIGNAL LINES AFTER RECEIVING FSL OR RS SIGNAL, 10P
MUST COMPENSATE FOR WORST-CASE SIGNAL DISPERSION CAUSED BY CABLES,
— 10P RECEIVERS, IOP LOGIC, PLUS 60 NS
Y 3. AVITO THE HIGHEST PRIORITY DEVICE CONTROLLER IS ALWAYS HIGH
1OP- DROP FS
S NL 0 e e e e o o ——— — . — l - —
o No Mo 7 ores 7 [icPeeENoTE D
ASCB INITIATE NOACTION | § DROP AVO ] DELAY >100 NS
e eed b
YES l
10P
DS DROP ASC
SET FSC
r 10P MUST WAIT FOR NAVO,
NFSL PLUS 100 NS PRIOR
DROP LSL, LSH TO RAISING A NEW FUNCTION
DS
DELAY MAX 60 NSEC
05 PROCEED TO SERVICE
DROP SC [ ——— OPERATIONS
(FIG. 9-5 THROUGH 9-8)
900973C. 804

Figure 9-4. ASC (Prior to Service Connection), Flow Diagram
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FROM ASC FLOW |
DIAGRAM (FIG. 9-4) INTIATE NO ACTION )

YES
vy
oC

RAISE ED(IF LAST DATA

BYTE) DAO - DA7 (DATA)
————————— -

YES

10P (SEE NOTE 2)
DELAY PRIOR TO STROBE

10P
STROBE: DOR, IOR, ED,
DAO ~DA7

op

RAISE ED (IF LAST DATA
BYTE), ES (LAST DATA BYTE
AND NO TERMINAL ORDER]

IOP (SEE NOTE 1)
DELAY > 100 NS

10p
RAISE RSA

DC
RSA HIGH

10P
RS LOW

1OP (SEE NOTE 1) bC
DROP RS, ED, DAO -DA7,
DELAY > 40 N$ STROBE ED, ES
DC 1S NOW
l DISCONNECTED

FROM 1OP

10p oS

DROP: RSA, ES, ED RESET FSC(WITH FALLING

EDGE OF RS)

DC
PROCEED TO FIG. 9-9
EXAMINE THE
FOLLOWING BITS:
DAO (INTERRUPT)
DAl (COUNT DONE)
DA3 (IOP HALT)

NOTES: 1. FOR SIGNALS ARRIVING FROM IOP,
ALL TIMING 1S MEASURED AT OUTPUT
OF DEVICE CONTROLLER CABLE RECEIVER

2. BEFORE STROBING INPUT SIGNAL LINES
AFTER RECEIVING FSL OR RS 5IGNAL,

1OP MUST COMPENSATE FOR WORST-CASE
SIGNAL DISPERSION CAUSED BY CABLES,
1OP RECEIVERS, 10P LOGIC, PLUS 60 NS

3. AVI TO HIGHEST PRIORITY DEVICE
CONTROLLER IS ALWAYS HIGH.

RSA LOW

DASHED LINE (———) APPLIES TO DC'S THAT ARE NOT

CONNECTED TO THE IOP FOR SERVICE

900973C. 805

Figure 9-6. Service — Data Input, Flow Diagram

9-6
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FROM ASC FLOW DIAGRAM
IF1G, 9-4)

i YES

v
DC
RAISE JOR, ED (IF LAST
DATA 8YTE)

bC RAISE RS

YES

10P (SEE NOTE 2)
DELAY PRIOR TO STROBE

¥
IOP

STROBE DOR, IOR, ED

0P ‘

RAISE DAO-DA7 (DATA),
ED (IF LAST DATA BYTE),
ES (LAST DATA BYTE AND
NO TERMINAL ORDER)

y

JOP (SEE NOTE 1)
DELAY >100 NS

'

RAISE RSA

10P

oC
NO
RSA HIGH

YES

bC
DROP RS, ED, IOR.
STROBE DAO-DA7,
ED, ES

IOP (SEE NOTE 1)
DELAY >40 NS

Y
10p

DROP RSA, ES, ED
DAO-DA?

NOTES:

1.

FOR SIGNALS ARRIVING FROM IOP, ALL TIMING IS
MEASURED AT OUTPUT OF DEVICE CONTROLLER CABLE

RECEIVER

BEFORE STROBING INPUT SIGNAL LINES AFTER RECEIVING

FSL OR RS SIGNAL, 10P MUST COMPENSATE FOR WORST-
CASE SIGNAL DISPERSION CAUSED BY CABLES, IOP
RECEIVERS, 10OP LOGIC, PLUS 60 NS

AVI TO THE HIGHEST PRIORITY DEVICE CONTROLLER 1S

ALWAYS HIGH

DASHED LINE (———)APPLIES TO DC'S THAT ARE
NOT CONNECTED TO THE IOP FOR SERVICE

FROM IOP

DC IS NOW DISCONNECTED

Ds
RESET FSC (WITH
FALLING EDGE OF RS)

DC

PROCEED TO FIG, 9-9
EXAMINE THE FOLLOW-
ING BITS:

DAO (INTERRUPT)

DA1 (COUNT DONE)

DA3 (IOP HALT)

DA4 (IGNORE LAST DATA
BYTE)

900973C. 806

Figure 9-8. Service — Data Output, Flow Diagram
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FROM ASC FLOW DIAGRAM
(F1G. 9-4)

NO

YES

DC
RAISE DOR, IOR, ED

RAISE RS

IOP (SEE NOTE 2)
DELAY PRIOR TO STROBE

10pP

STROBE DOR, IOKR, ED

1op l

RAISE DAO ~DA7 (ORDER),
ES (NO TO)

10P (SEE NOTE 1)
DELAY >100 NS

|

10P
RAISE RSA

RSA HIGH

DC
DROP RS, ED, DOR, IOR.
STROBE DAO-DA7, ED, ES

10P
RS LOW

10P (SEE NOTE 1)
DELAY >40 NS

!

{0l

NOTES:

DROP RSA, ED, DAQ -DA7

oC
ES HIGH

DS Reser Fsc

(WITH FALLING

EDGE OF RS)

LOOK FOR INVALID
ORDER (IF APPLICABLE)

bC
PROCEED TO FIG. 9-9
EXAMINE THE FOLLOWING
BITS: DAO (INTERRUPT)
DA3 (IOP HALT)

DASHED LINE (— — —)APPLIES TO DC'S THAT ARE
NOT CONNECTED TO THE 10P FOR SERVICE

1. FOR SIGNALS ARRIVING FROM 1OP, ALL TIMING 1S MEASURED AT OUTPUT OF DEVICE CONTROLLER CABLE RECEIVER

2. BEFORE STROBING INPUT SIGNAL LINES AFTER RECEIVING FSL OR RS SIGNAL, 10P MUST COMPENSATE FOR WORST-

CASE SIGNAL DISPERSION CAUSED BY CABLES, 10OP RECEIVERS, 10P LOGIC, PLUS 60 NS

3. AVI TO THE HIGHEST PRIORITY DEVICE CONTROLLER IS ALWAYS HIGH

900973C. 807

98

Figure 9-7. Service — Order Output, Flow Diagram
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r-==== ===
No D¢

NOTES:

.

FROM ASC FLOW DIAGRAM
(F1G. 9-4)

YES

DC
RAISE: DAO-DA7 (STATUS),

YES

10P (SEE NOTE 2)
DELAY PRIOR TO STROBE

0P

STROBE: DOR, IOR,
ED, DAO-DA7
0P

RAISE ES
(IF NO TERMINAL ORDER)

IOP (SEE NOTE 1)
DELAY >100 NS

!

RAISE RS A

107

FOR SIGNALS ARRIVING FROM IOP, ALL TIMING IS
MEASURED AT OUTPUT OF DEVICE CONTROLLER CABLE NO
RECEIVER

BEFORE STROBING INPUT SIGNAL LINES AFTER RECEIVING

FSL OR RS SIGNAL, IOP MUST COMPENSATE FOR WORST- YES
CASE SIGNAL DISPERSION CAUSED BY CABLES, IOP

RECEIVERS, 10P LOGIC, PLUS 60 NS be

DROP RS, ED, DOR,
DAO-~DA7.
STROBE £D, ES

AVI TO THE HIGHEST PRIORITY DEVICE CONTROLLER IS
ALWAYS HIGH

Top NO DC
RS LOW £5 HIGH
YES
1OP (SEE NOTE 1) Ds
RESET FSC (WITH
DELAY >40 Ns FALLING EDGE OF RS)

INITIATE NO ACTION :

DC

PROCEED TO FIG, 9-9
EXAMINE THE FOLLOWING BITS:

IF ORDER/IN REPORT EXAMINE

CHANNEL END DAO (INTERRUPT)
DA2 (COMMAND CHAIN)
DA3 (10P HALT)

UNUSUAL END DAO (INTERRUPT)

v
10P

DROP: RS A, ES

ARE CONNECTED TO 1OP FOR SERVICE

DASHED LINE (~=~— —)APPLIES TO DC'S THAT

900973C. 808

Figure 9-8. Service — Order Input, Flow Diagram
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FROM SERVICE FLOW DIAGRAMS
(FIG. 8-5 THROUGH 8-8)

RSA LOW

YES

RAISE RS

10P

RS HIGH

10p
RAISE DAO -DA7 (TERMINAL
ORDER), ES

y

IOP (SEE NOTE 1)
DELAY > 100 NS

10P
RAISE RSA

10p
RS LOW

DC

RSA HIGH

1OP (SEE NOTE 1)
DELAY > 40 N§

DROP RS
STROBE ES, DAQ - DA7

1op
DROP ES, DAO - DA7

NOTES: 1, FOR SIGNALS ARRIVING FROM IOP, ALL TIMING IS MEASURED AT OUTPUT OF
DEVICE CONTOLLER CABLE RECEIVER

DS DC 1S NOW DISCONNECTED
RESET FSC (WITH FALLING | FROM 10P

EDGE OF RS)

2. AVI TO THE HIGHEST PRIORITY DEVICE CONTROLLER IS ALWAYS HIGH

900973C. 809

9-10

Figure 9-9. Terminal Order, Flow Diagram
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SECTION X
SIGNAL DICTIONARY

Section X includes an alphabetically arranged listing of signals
included in the 1DM. (Refer to table 10-1.) When the letter N
preceding a signal is used in this IDM, it represents an inverse or false
condition. The letters D and R appended to a signal indicate a driver
input and a receiver output, respectively.

DS loads, where stated, indicate the number of unit loads that the
device subcontroller requires from the signal. One unit load equals
3.8 milliamperes. To determine how many loads may be used by the
DC logic, subtract DS loads from 16. (The letters DS indicate device
subcontroller.)

Table 10-1. Signal Logic Dictionary

Signal Interface Definition

A

A00-A15 DIO CPU-driven address lines

ABO 32-bit memory Abort. Signal that overrides write operation and prevents changing of memory location contents

AH 16-bit and Address here. Signal from memory indicating that current address falls within range of a

32-bit memory particular memory block

AIO 1oP Acknowledge interrupts. |OP function indicator line

AIOC 0P Defines period when device controller (DC) supplies interrupt status, condition codes, and
device number to 1OP. Can be used at FSR trailing edge to reset CIL and CIH. Four device
subcontroller (DS) loads

AIOM 10P Indication that an A1O will be accepted when AVIR is received. Four DS loads

AR 32-bit memory Address release. |ndication that address, memory request, and write byte lines can be dropped

ASC 10P Acknowledge service call. An |OP function indicator line

ASCB 0P Indication that service-connect flip-flop FSC will set when FSR is dropped. Four DS loads

AVI 10P Available input priority signal

AVO 1OP Available output priority signal

B

BSYC 10P Subcontroller logic signal indicating that a given device has highest priority and is
acknowledging either service or an interrupt. Indication that either AlO or ASC is accepted.
Twelve DS loads

C

CcC 1OP Command chaining flag

CCi1-CC4 10P Condition code bits 1 through 4

CC3D-CC4D Dio Lines used by addressed external device to send status

CHEND 10P Channel end. Bit 3 in an OIN indicating completed data transmission

(o] 2] 10P High priority interrupt request from DC to DS (must be accompanied by CiL)

{Continued)

10-1
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Table 10-1. Signal Logic Dictionary (Cont.)

Signal Interface Definition

CIL 10P Interrupt request from DC to DS. Two DS loads

cL1 DO 1.024 MHz-clock line (500 ns high, 500 ns low)

CM 10P Chaining modifier. Bit 2 in OIN service cycle specification

CP1-CP4 Interrupt Sigma 2 or 3 input lines for external real-time clocks

CSH 10P High priority service request from DC to DS (must be accompanied by CSL)

CsSL [o]4 Service request from DC to DS. Two DS loads

csL1 10P Input to signal CSL; prevents DC logic switching transients from appearing on SC line. Two DS
loads

D

D00-D15 16-bit memory Data bits 00-15 from OR to memory

D16 16-bit memory Odd parity bit from OR to memory

DAO-DA7 10P Bidirectional data lines

DAP 10P Data parity line

DB00-DB31 DIO Data lines for Sigma 5 or 7

DB16-DB31 DIO Data lines for Sigma 2 or 3

DCA 10P Device controller address. Nine DS loads

DE 10P Device end. A DC-independent operation (such as rewind) by a device when the responsible DC
may be busy with another device

DG 32-bit memory Data gate. Signal for gating data into receiving register for read

DIN 10P Data in. A service cycle for data transfer from DC to memory

DM 16-bit memory Data to memory. Signal that controls (with WO and W1) gating of data into memory data
register

DOR 10P Data order line. If DOR is true, information being transferred is an order. If DOR is false,
information being transferred is data. DOR is part of condition code during an instruction

DOUT 10P Data out. A service cycle for data transfer from memory to DC

DR 32-bit memory Data release signal generated by memory. Pulse signifies that data lines can be dropped for a
write operation

DS 16-bit memory Data to source signal. Indication that data from memory is stable

DX4 10P Four-byte intarface request line

E

ED 10P Bidirectional end data line that indicates transmission ol last data or order bhyte

EDR 32-bit memory Early data release. Pulse in read mode that clears receiving register

10-2

(Continued)
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Table 10-1. Signal Logic Dictionary (Cont.)

Signal Interface Definition

EDX4 10P Signal that enables four-byte interface

ER1-ER4 Interrupt Sigma 2 or 3 input request lines for the four integral priority interrupt levels

ERS1-ERS4 interrupt Sigma 2 or 3 response lines for the four integral priority interrupt levels

ES 10P End service line that indicates transmission of last byte of service

F

FAST 0P Fast device controller line

FRO-FR7 1OP Function response lines

FS 10P Function strobe. Indication that function indicator lines are stable

FSA DiO Function strobe acknowledge. Response of external unit to an FS from the CPU

FSC 10P Service-connect flip-flop set by DS. When true, indicates that DC is connected for service. Eight
unit loads

FSD 10P Function strobe delayed (as required by controller). DC must return this signal to DS when
FSR occurs. Five DS loads

FSL IOP Function strobe leading acknowledge. Indication that FR lines, condition code lines, and so
forth, can be strobed by 10P

H

HIO 10P Halt input/output. {OP function indicator line

HPI [[o] High priority interrupt line

HPIL IOP Latch circuit that holds HP! condition during A1O. Three unit loads

HPS [[o] 4 High priority service line

HPSL 10P Latch circuit that holds HPSL condition during ASC. Three unit loads

HTE 0P Halt on transmission error flag

1

IC 1oP Interrupt call line

I 10P Incorrect length. Bit 1 in an OIN; indication that error is in record length

INOO-IN15 Interrupt User request for service lines. INQOO is highest priority interrupt level

INC 10P Signal that inhibits new service or interrupts during power on-power off

INI 10P Signal to initialize after power failure and clamp inputs to cable drivers during power on-power
off sequencing (relay contact). Aiso, indication to bypass AVI signal when power is removed
from DC (relay contact)

I0R 10P Input/output request. Input/output line during service (where high equals output) and
condition code during function acknowledgements. If true, information transfer is from
memory to device. If faige, information transfer is from device to memory

IR Interrupt Interrupt request

(Continued)
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Table 10-1. Signal Logic Dictionary (Cont.)

Signal Interface Definition
L
L15-L31 32-bit memory Address signals
LIH 10P Latch interrupt high. Latch circuit that holds CIH condition during A1O
LIL 10P Latch interrupt low. Latch circuit that holds CIL condition during AIO
LSH 10P Latch service high.:Latch circuit that holds CSH condition during ASC
LSL 10P Latch service low. Latch circuit that holds CSL condition during ASC. Six unit loads each for
LiH, LIL, LSH, and LSL
M
M00-M31 32-bit memory Data lines to or from memory
MQ 16-bit and Memory request. Signal that initiates request for memory cycle
32-bit memory
MWO-MW3 32-bit memoryv Write byte signals indicating which of four bytes are to be written in memory
o
OIN toP Order in. A service cycle for control information transfer from DC to |I0P
oouT 10P Order out. A service cycle for control information transfer from 10P to DC
P
PC 10P Parity check line
PE 32-bit memory Parity error. Signal to indicate result of parity check
POK 32-bit memory Parity OK. Signal to indicate result of parity check
PT18 IOP Signal from DC to open a ground return line prior to any voltages decaying below a safe limit
R
REOO-RE15 Interrupt Response to user request for service lines. (See INOO-IN15)
REL 16-bit memory Release signal from memory that indicates cycle has started for current request
RES 16-bit memory Reset signal to memory timing and control logic
RS 10P » Request strobe line signal indicating stable lines
RSA 1OP Request strobe acknowiledge line; indicates RS can be dropped
RSAR 10P RSA receiver output. Four unit loads
RSARC IoP Signal that repeats RSAR except at end service when RSARC latches until FSC resets. Two unit
loads i
RST DIO Input/output reset line. DC must initialize all circuits when RST is high

104
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Table 10-1. Signal Logic Dictionary (Cont.)

Signal Interface Definition
RST Interrupt General reset signal
RWD DIO Selection line driven by CPU to enable external devices to distinguish between a WD and an RD
instruction. Write when true
S
S00-S15 16-bit memory Address bits 00-15 to memory
SC 10P Service call line
SI0 |oP Start input/output. |OP fur;ction indicator line
SRA 32-bit memory Second request allowed. Pulse to initiate next memory request
SWA4C-SWA7C 10P L east significant device number bits supplied by DC during A1O and ASC
SWAO-SWA7 1oP Toggle switch outputs for channel address manual selection
T
TDV 10P Test device. |IOP function indicator line
TE 10P Transmission error. Bit 0 in an OIN
TIO 0P Test input/output. IOP function indicator line
TO 10P Terminal order. A data transmission from an 10P to a DC that concludes data exchanges
TSH 10P Signal that defines DCA (TIOR + SIOR + HIOR). Ten unit loads
TTSH 1OP Signal derived from function indicators for S10, HIO, TI10, and TDV. Four unit loads
U
UEND 1opP Unusual end. DC unusual terminal signal. Bit 4 in an OIN
w
WO 16-bit memory Write byte 0. Write left byte in memory
w1 16-bit memory Write byte 1. Write right Byte in memory
WADR 10P Word-aligned data-required line
P4
ZBC1 10P Zero-byte count interrupt lines

10-56/10-6



Xerox Corporation

701 South Aviation Boulevard
E! Segundo, California 90245

Reader Survey

XEROX

Use this postpaid form to communicate any constructive comments you may have regarding this publication. Please be Specific.

Publication
Number Date of Publication Title Rev.
How did you use this publication [ garning [ tnstalting (] maintaining [] Operating [] sales [] other
Comments

Y our Name & R eturn Address

1495(12/72)

Thank You For Your Interest!



Staple Staple

o _Fold o
First Class
Permit No. 229
El Segundo,
California
BUSINESS REPLY MAIL
No postage stamp necessary if mailed in the United States
Postage will be paid by ———
Xerox Corporation —————————
701 South Aviation Boulevard
El Segundo, California 90245
Attn: Field Engineering Publications ——————————



XEROX @)

Service Education and Performance
Data Systems Division
701 South Aviation Boulevard

El Segundo, California 90245 XEROX® s a trademark of XEROX CORPORATION



