





































































































































































































































































































































































































SDS 901195

Table 3-31. Data Out Service Cycle Phase Sequence (Cont.)

Phase/Clock

Logicdl Operation

Comments

FM228
TMBO8O (Cont.)

STMAE=>R/MRQ

FLSKIP=>R/MEMCYC/1

FM22B NFLSKIP (POK + PE)=AR/MEMCYC/1

Memory request latch initialized if a core
memory address error was detected

Enables requests for memory bus if skip flag
is true

Enables requests for memory bus if skip flag
is false (after memory returns either parity
OK or parity error signal)

-n
—
—_—

TIS000/1

TIS000/2

TIS080

RS NRSA (KFILLI + KFILL2 + STIOPH)
=>5/TI

1I0X0
CNST (IR FGAIO + MYNUM FGHIC)
+ KFILL2 + STIOPH

+ FLDC FLIZC NFAST CHAIN EMPTY/1
=>S/ED

IOXK

NK82SET; NK82SET =~>R/KFILL1, S/NKi8
(i = A through D)
NK8=F>S/SREAD

TI delay line starts when signal RS is received
from D/C for data and K-register is filled
(KFILLT or KFILL2), or when signal RS is re-
ceived for a terminal order (STIOPH)

I/O-register latches are cleared
Latch end data is set if:

a. This SIOP has no interrupt pending
and the CPU sends an AIO. (If an HIO is
addressed to this SIOP, the SIOP will termi-
nate the D/C service request by setting ED)

b. Zero byte count was reached without
data chaining and all data written into buffer
has been emptied

c. An error condition had been detected
that will cause SIOP to halt

d. Data chaining and interrupt at zero
byte count flags are true, D/C is not driving
FAST line, a chaining sequence is not in
progress, and buffer is empty

Contents of the K-register (loaded from buffer
during a read cycle) are transferred to 1/O-
register and therefore to D/C

Byte presence bits of K-register and KFILL1
are initialized

A request to read data from buffer to K-register
is made when K-register byte presence bits
indicate K-register is empty

Notes:

1. Skips of phases are possible

2. The symbol==>indicates a function controlled by a clock pulse. The symbol =f>indicates a function not

controlled by a clock pulse

(Continued)

3-121



SDS 901195

Table 3-31. Data Out Service Cycle Phase Sequence (Cont.)

Phase/Clock

Logical Operation Comments
FI12 (Cont.)
TIS160 S/F112B Second rank phase latch set
KXO0 Data bits of all byte positions of K-register
are cleared
EDI =>S/ED Latch end data is set if D/C drives ED line
(EDI)
TIS240 ED =>S/END1 Designates that ED was set during FI12,
TIS320 R/FI12A First rank phase latch set
NED NDX1==>S/RSA Request strobe acknowledge sent to D/C to
permit D/C to read data on data lines. (D/C
checks parity only on data lines DAO through
DA7)

TIS400 NED DX1==S/RSA RSA must be délayed if D/C interface is only
one byte wide. (SIOP requires extra time to
generate parity)

TIS480 ED=>S/RSA Signal RSA is delayed until TIS480 if ED is
true

ED RSA=%S>S/SERVICE2 Endbles normal execution of a TIO or TDV
directed to this SIOP

SERVICE2 MYTEST == R/SERVICE!1 A TIO or TDV will be normally executed if
signal NSERVICET is true. Signal MYTEST
is true if a TIO or TDV is directed to this
SIOP

TIS560 NED = S/FI12A SIOP will sequence through FI12 again if
more data is to be sent to D/C

ED =>S/ENDFI No more data will be transferred to D/C
FM3TA TMRQASHARE NMRQ MPR=>S/TM Delay line is started for FM31A. Latch MRQ
is cleared when address release AR is received
AR R/MRQ from core memory. Latch MPE is set if a core
MPESHARE PE =55/MPE memory parity error was detected. Latch mem-
ory parity release MPR is set when core memory
POK + MPE>S/MPR signals either parity OK (POK) or parity error
(MPE)
Notes:
1. Skips of phases are possible
2. The symbol=>indicates a function controlled by a clock pulse. The symbol=£>indicates a function not
controlled by a clock pulse
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Table 3-31. Data Out Service Cycle Phase Sequence (Cont.)

Phase/Clock Logical Operation Comments
FM3IA (Cont)
TMA000/1 S$X0/1=>SX0 S-register latches are cleared
TMAO000 SXCA Command address (even) is set into S-register
R/MRQ1, R/MRQ2 Latches initialized
TMS080 R/SX0/1 Latch initialized
TMAO080 MPE =>S/STTME, S/DATAERR If a memory parity error had been detected
during a prior memory request when data chain-
ing, the transmission memory error status bit
(STTME) and the transmission data error or
transmission memory error latch (DATAERR)
will be set
TMS 140 MUXO0, MLXO0 M-register latches are cleared
MWXO0 MW-register latches are cleared. (Specifies
a core memory read operation)
NCM=>5/MRQ During data chaining, chaining modifier bit
is false (NCM); therefore, SIOP reads even
command doubeword address from core memory
NCM =>S/MRQ1, S/MRQ2 Designates that MRQ was raised
TMAT160 S/FM31B Second rank phase latch set
S/CHAIN Controls transfer of new flags and clearing of
old flags during termination phase
R/MPE Memory parity error latch initialized
CNTCK TMATRIPB CACNTU Increments command address by one to specify
next command doubleword address
FM318B TMRQB%>S/TM TM delay line is started for the second rank
phase latch
TMBOOO R/FM31A Clear first rank phase latch
MRQ1=>R/MPR Memory parity release latch initialized
TMBO080 MRQ NAH 7 S/STMAE Memory address error status bit set if a mem-
ory request was made (MRQ), and signal
address here not yet received (NAH)
Notes:

1. Skips of phases are possible

2. The symbol ==>indicates a function controlled by a clock pulse. The symbol =“>indicates a function not

controlled by a clock pulse

(Continued)
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Table 3-31. Data Out Service Cycle Phase Sequence (Cont.)

Phase/Clock Logical Operation Comments
FM31B
TMBO080 (Cont.) |STMAE TMBTRIPB = S/STIOPH IOP halt status bit (STIOPH) set if a core
memory address error (STMAE) was detected
TMB240 NSTMAE NMRQ2=>5/5X0/1 Enables clearing of S-register latches
NSTMAE MRQ2==>S/FM32A Advance to FM32A if a memory access was
made (MRQ2), and no memory address error
detected (NSTMAE)
STMAE = S/FM33A Advance to FM33A if memory address not
present
STMAE=%S/MPR, R/MRQ Signal MPR signifies core memory parity
release. Core memory request latch MRQ
is cleared
FM32A TMRQASHARE NMRQ MPR=>S/TM TM delay line is started for FM32A, Memory
request (MRQ) signal goes false when address
AR = R/MRQ release (AR) is received from core memory.
Memory parity release (MPR), if not set during
POK + MPE=/>S/MPR FM31B because of a memory address error, is
MPESHARE PE=AS/MPE set by signal parity OK (POK) from core mem-
ory. If a memory parity error (PE) is detected,
MPESHARE DG =#=>MXM latch MPE will be set. Signal data gate (DG)
from memory causes MXM to go true. Signal
MXM gates data on memory data lines into
M-register
TMA000 MPE == S/STIOPME Memory error status bit STIOPME is set if a
memory parity error is detected
R/MRQ1 Latch initialized
TMAT160 S/FM32B Second rank phase latch set
TRA TRAT==>S/STIOPCE Signals TRA and TRAT both true indicate a
control error and will cause control error
status bit (STIOPCE) to be set
CNTCK TMATRIPB NMPE TRA NTRAT==CAXM If order bits specified a transfer-in-channel
command (TRA), new command address (speci-
fied by TRA command) is loaded into CA
counter (CAXM)
FM32B TMRQB ==5/TM TM delay line is started for second rank phase
latch
Notes:
1. Skips of phases are possible
2. The symbol==>indicates a function controlled by a clock pulse. The symbol =5>indicates a function not con-
trolled by a clock pulse

3-124

(Continued)




SDS 901195

Table 3-31. Data Out Service Cycle Phase Sequence (Cont.)

Phase/Clock Logical Operation Comments

FM32B (Cont)

TMBOOO R/FM32A Clear first rank phase latch
TMB080 TRA=>S/TRA1 If transfer-in-channel command (TRA), latch
TRAT is set
CNTCK TMBTRIPB NMPE NTRA =>BAXM New byte address is transferred to BA counter
BAXM BKWD NMDé=~S/BA17 Initializes least 2 significant bits (BA17 and
BA18) of byte address as a function of signal
BAXM BKWD NMD7=~S/BA18 BKWD
TMB240 NSTIOPH TRA=>S/FM31A, S/SX0/1 If order was transfer-in~channe! (TRA) and no

IOP halt conditions exist, enter FM31A to
fetch command specified by TRA. Signal
S/SX0/1 enables clearing of S-register

STIOPH + NTRA=>S/FM33A Next phase of chaining sequence if last com-
mand accessed from core memory was not a
transfer-in-channel command or if IOP halt
status bit is true

(STIOPME + STIOPCE) TMBTRIPB == IOP halt status bit is set if a memory error
S/STIOPH or control error was detected
EM33A TMRQASHARE NMRQ MPR=~S/TM TM delay line is started for FM33A
TMAQ00 S/S31 Prepare to access odd word of command
doubleword
R/MRQ2 Latches initialized
TMS140 MUX0 MLXO0 M-register latches are cleared
MSTIOPH =>S/MRQ Access odd word of command doubleword
NSTIOPH =>S/MRQ1 Designates that MRQ was raised
TMA160 S/FM33B Second rank phase latch set
FM33B TMRQB > S/TM TM delay line is started for FM33B
TMBO000 R/FM33A First rank phase latch cleared
MRQ1=>R/MPR Memory parity release latch initialized
TMB160 R/TRA1 Latch initialized

Notes:
1. Skips of phases are possible

2. The symbol==>indicates a function controlled by a clock pulse. The symbol = indicates a function not con-
trolled by a clock pulse

(Continued)

3-125



SDS 901195

Table 3-31. Data Out Service Cycle Phase Sequence (Cont.)

Phase/Clock Logical Operation Comments
FM33B (Cont.)
TMB240 S/FM34A Next phase of data out service cycle
FM34A TMRQASHARE NMRQ MPR #>S/TM TM delay line is started for FM34A (see
AR =£5R/MRQ FM32A for details)
POK + MPE=£>S/MPR
MPESHARE PE =%S/MPE
MPESHARE DG MXM
TMAO000 R/NFLCLEAR, R/ENDDIO, R/MRQ1 Initialize latches
TMAO080 MPE==>S/STIOPME IOP memory error status bit set if a memory
parity error was detected
TMA160 S/FM34B Second rank phase latch set
R/MPE Latch cleared
(DO FLIZC NFAST) + STIOPME + STIOPH Inhibits transfer of new flags from M-register
+ END3==>S$/NFLCLEAR to FL-register
CNTCK TMATRIPB NSTIOPH NMPE==BCXM New byte count transferred to BC counter if
no errors are detected
TMA240 R/KFILL2, R/MEMCYC Clears latches
FM34B TMRQB=~ S/TM TM delay line is started for FM34A
TMBOOO R/FM34A Clear first rank phase latch
R/ZBC1, R/ZBC2 Latches initialized
TMBO40 FLCLEAR == FLXC Old flags are cleared from FL-register
TMB160 FLCLEAR == FLXM New flags are transferred from M-register
to FL-register
TMB240 NFLCLEAR=>S/FM41A The conditions that prevented the flags from
being cleared (NFLCLEAR) also cause the
SIOP to advance to the termination phase
(FM41)
FM41A = TMRQASHARE Enables the TM delay line to start. (Applies
when bus-sharing option is installed)
Notes:
1. Skips of phases are possible
2. The symbol = indicates a function controlled by a clock pulse. The symbol =5 indicates a function not con-
trolled by a clock pulse
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Table 3-31. Data Out Service Cycle Phase Sequence (Cont.)

Phase/Clock

Logical Operation

Comments

FM348
TMB240 (Cont.)

FLCLEAR DO =>S/FM21A

FLCLEAR DO ==>5/5X0/1

FM21A =~ MEMRQ

FLCLEAR =>R/MEMCYC/1

STIOPME TMBTRIPB =~S/STIOPH

If termination is not required at completion of
chaining sequence, SIOP returns to FM21,
during which time it will access more data.
Core memory location and number of bytes
will be determined by new byte count and
byte address, and operation of SIOP will be
directed by new flags

Enables clearing of S-register

Request made for memory bus. (Applies when
bus-sharing option is installed)

Memory bus is not in use. (Applies when bus-
sharing option is installed)

IOP halt status bit set if memory error status
bit is true

EM41A TMRQASHARE NMRQ RS NRSA TM delay line starts when RS is received from
(NORD MPR ENDFI + ...) £S/TM D/C if conditions a thru d exist:
a. D/C has dropped RS from previous
AR=>R/MRQ request, causing NRSA to be true
MPESHARE  PE #>S/MPE b. Address release AR has been received
POK + MPE=%S/MPR from core memory (NMRQ)
c. Parity OK or parity error has been
received from core memory (MPR)
d. End data has been received from
D/C during FI12 (ENDFI)
TMAQ00/1 IOX0 I/O-register latches cleared
MPE =>S/STTME, S/DATAERR Transmission memory error status bit STTME
is set, and DATAERR (temporarily stores
transmission data error or transmission mem-
ory error status) is set
TMAO000 S/ES Designates end of service. Signal ES is ap-
plied to reset input of service connect flip~
flop in D/C so that it will reset when D/C
receives next RSA from SIOP
R/MRQ1 Latch initialized
TMAO080 DATAERR FLHTE=>S/STIOPH IOP halt status bit is set if a transmission
error had been detected and halt on trans-
mission error flag FLHTE is true
Notes:

1. Skips of phases are possible

2. The symbol =>indicates a function controlled by a clock pulse. The symbol =% indicates a function not con-
trolled by a clock pulse

(Continued)
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Table 3~31. Data Out Service Cycle Phase Sequence (Cont.)

Phase/Clock

Logical Operation Comments
FM41A (Cont.)
TMA160 S/FM418B Second rank phase latch set
DO KFILL2 NK8 FLIZC =S/IOA0, STZBCI Terminal order bits are set (see table 3-25)
and appropriate interrupt status bits are set.
DO KFILL2 ZBC1==>$/I0A] Bit IOAQ drives data line DAQ to request an
FLCC=>S/I0A2 interrupt from D/C. Zero byte count inter-
STIOPH=>$/10A3 rupt status bit STZBCI is set if on interrupt
request is made
Bit IOAT drives data line DAT to transmit
count done to D/C
Bit IOA2 drives data line DA2 to indicate
command chaining to D/C
Bit IOA3 drives data line DA3 to transmit an
IOP halt to D/C
FM418 TMRQB=A>S/TM TM delay line is started for FM41B
FMBO0OO R/FM41A Second rank phase latch cleared
TMB040 CHAIN NSTIOPH=>FLX0 Old flags are cleared from FL-register
TMB120 S/RSA D/C reads terminal order and disconnects,
Signal RSA permits service connect flip-flop
in D/C to reset, thus disconnecting D/C
from interface lines
TMB160 CHAIN NSTIOPH ==FLXM New flags are transferred from M-register to
FL-register
TMB240 CHAIN=>R/MEMCYC/1 Designates that memory bus is not in use.
(Applies when bus-sharing option is installed)
S/FIO1A First of preliminary phase latches initialized
Notes:
1. Skips of phases are possible
2. The symbol => indicates a function controlled by a clock pulse. The symbol = indicates a function not con-
trolled by a clock pulse

Figure 3-52 shows typical phase sequences during a data in
service cycle with D/C interface path widths of one (DX1),
two (DX2), and four (DX4) bytes. During FI11, the SIOP
strobes the data receivers at the D/C interface and trans-
fers the data to the I/O-register. During a later part of
FI11, the data is transferred from the I/O-register to the
J-register and latch JFILL is set. Signal JFILL then ini-
tiates a buffer write cycle that transfers the data from the
J-register to the buffer (R-register), After the valid data
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has been emptied from the J-register, signal NJFILL enables
FI13, during which time more data is received from the D/C.
This sequence is repeated until end data is signaled by either
the SIOP or the D/C.

The operation of the SIOP at the core memory interface is
somewhat independent of the operation at the D/C inter-
face. When the buffer has data, buffer read cycles are
initiated that transfer the data from the buffer to the
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Paragraphs 3-72 to 3-73

K-register. When the K-register has the specified dataq,
signal KFILL enables FM24, during which time memory re-
quests (MRQ) are made to transfer the data to core memory
(via the M-register). Signal NK81SET clears the K-register,
which in turn enables additional buffer read cycles. This
sequence proceeds until the byte count is decremented to
zero (ZBCOT15) or END3 is signaled.

If zero byte count is reached with the data chain flag true,
the SIOP enters the chaining sequences (FM31 through
FM34) and subsequently returns to exchange data in FM24,
If zero byte count is reached with the data chain flag false,
or if END3 is true, the SIOP terminates the service with a
terminal order in phase FM41 (see table 3-25), See

table 3-32 for a detailed description of the operations that
occur during a data in service cycle.

3-72 WRITE AND READ PHASE SEQUENCES. A request
to write data into the buffer is begun when the J-register
(buffer input register) is full. This condition is defined by
signal SWRITE, which is controlled by signal JFILL. During
data in service, latch JFILL is set when the initial data is

SDS 901195

received from the D/C (FI11), and when subsequent data is
received (FI13).

A request to read the data from the buffer into the K-register
is initiated when the K-register is not full. This condition

is defined by signal SREAD, which is controlled by signal
NKD8 (K-register not full). The same applies during data
out service, except that during data out service, latch

JFILL is set during FM21 and FM22, when the data is ac-
cessed from core memory. See tables 3-33 and 3-34 for a
detailed description of the write and the read phase respec~
tively.

3-73 MEMORY BUS-SHARING CPTION

When the memory bus-sharing option is installed in two
SIOPs, they may time share a core memory bus. Even
though the two SIOPs may request service from s Sigma 5

or 7 core memory on the same bus, only one SIOP may be
granted use of the bus at any one time. To resolve the
conflict when both SIOPs request the bus at the same time,
one of the two is given higher priority. (See section Il

for switch settings relating to bus-sharing priority.) Inter-
connection of two bus-sharing SIOPs is shown in figure 3-53.

Table 3-32, Data In Service Cycle Phase Sequence

1. Skips of phases are possible

trolled by a clock pulse

Phase/Clock Logical Operation Comments
FIT1 RS ==S/T1 TI delay line starts when request strobe RS is
received from D/C
TIS000/1 IOX0 I/O-register latches are cleared
CNST (IR FGAIO + MYNUM FGHIO)=>S/ED If this SIOP has an interrupt pending and the
CPU sends an AIO, or if an HIO is addressed
to this SIOP, the SIOP will terminate the
D/C service request by setting end data ED
TIS000/2 S/MPR Memory parity release
R/END3, R/ENDFI, R/ENDI1, R/END2 Latches initialized
R/SERVICE2 Inhibits normal execution of a TIO or TDV
instruction
TIS160 S/FI11B Second rank phase latch set
Notes:

2. The symbol =>indicates a function controlled by a clock pulse. The symbol = indicates a function not con-

(Continued)
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Table 3-32. Data In Service Cycle Phase Sequence (Cont.)

Phase/Clock Logical Operation

Comments

Il
TIS160 (Cont.)| S/SERVICEI
R/FNCASC
IOXD

IXO

DOR => S/ORD, IOR=> S/OUT

EDI = S/ED
TIS240 JAXIO, JXIO
TIS320 R/FITTA

DI = S/FM24A

FM24A = MEMRQ

NOI = S/5X0/1

DI => S/JFILL

DI NED = S/RSA

TIS400 DI PC DX1 IOAEVEN => S/STTDE, S/DATAERR

TIS480 NOUT ED => S/RSA

ED RSA == S/SERVICE2

Initializes NSERVICET latch

ASC function indicator line at D/C is dropped
Data on data lines is set into I/O-register
J-register latches are cleared

D/C holds DOR and IOR lines false to specify
a data out service cycle. Latches ORD and

OUT remain false to retain this information

Signal EDI from D/C (sent on ED line) sets
latch ED

Data received from D/C is transferred from
I/O-register to J-register

First rank phase latch cleared
Next phase of a data in service cycle

Request made for memory bus. (Applies when
bus-sharing option is installed)

Enables clearing of S-register

J-register is filled and buffer write cycles
may start (see table 3-33)

Request strobe acknowledge sent to D/C

SIOP checks parity only on byte A of data
lines (DX1) if parity check PC is true. If a
parity error is detected (IOEVEN), status bits
STTDE and DATAERR will be set

If end data is true, SIOP delays until TIS480
to send RSA. Otherwise, RSA is sent during
TIS320. Delay is required to give ED line
time to settle before being strobed by D/C

Enables normal execution of a TIO or TDV
instruction directed to this SIOP

Notes:

1. Skips of phases are possible

2. The symbol = indicates a function controlled by a clock pulse. The symbol =% indicates a function not con-

trolled by a clock pulse

(Continued)
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Table 3-32. Data In Service Cycle Phase Sequence (Cont.)

Phase/Clock

Logical Operation

Comments

FIT
TIS480 (Cont.)

SERVICE2 NMYTEST % R/SERVICE]

A TIO or TDV will be normally executed if
signal NSERVICE! is true. Signal MYTEST

- is true if a TIO or TDV is directed to this

1. Skips of phases are possible

SIOP
TIS560 DI = IOX0 I/O-register latches are cleared
DI ED => S/ENDFI This will be last TI delay line phase if ED
is true
DI NED => S/FI13A If ED is not true, SIOP will accept more data
from D/C during FI13
FM24A TMRQASHARE MPR (AR + NMRQ) TM delay line starts for FM24A if conditions q,
(KFILL1 + END2 + KD8 DREAD TR5290) b, and ¢ exist:
a. A memory request had not yet been
#> S/TM made (NMRQ) or if one was made and address
AR = R/MRQ release (AR) was received
MPESHARE PE =% S/MPE b. Core memory signaled either parity
POK + MPE = S/MPR (?K (POK) or panfy error (MPE), signified by
signal memory parity release (MPR)
c. One or more of the following condi-
tions:
1. Signal ED is true and last data
has been written into and read from buffer
(END2)
2. Buffer is filled and data may be
written into core memory during FM24 (KFILLT)
3. During timing period TRS290 if
KD8 and DREAD are true (a condition that
controls KFILL1). (This condition provides
earlier triggering of delay line than signal
KFILL1 because circuit delays occur in setting
KFILLT)
TMA000/1 WBXO0 WB-register latches initialized
S/BCNT Updates BA and BC counters
SX0/1 =>SX0 S-register latches are cleared
Notes:

2. The symbol => indicates a function controlled by a clock pulse. The symbol =% indicates a function not con-
trolled by a clock pulse
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Table 3-32, Data In Service Cycle Phase Sequence (Cont.)

Phcse/Clock Logical Operation Comments
FM24A (Cont.)
TMAO000 SXBA Byte address is transferred to S-register
WBSET Enables setting of byte presence bits
R/MRQ1 Latch initialized
N(BAAO NEND2) + BCC4T1 => R/MAYREAD Inhibits buffer read cycles
TMS080 R/SX0/1 Latch initialized
TMATRIPB MAYREAD => NK8ISET Presence bits of K-register and KFILL]
initialized

NKB81SET 55 R/KFILLI

TMAO080 MPE => S/STTME, S/DATAERR Status bits set if a memory error is detected
TMA120 END2 = END3 Enables termination if ED was set
TMA140 MUX0, MLX0, MwXO0 Clears M-register latches and memory write

byte latches

NFLSKIP => S/MRQ, S/MRQ1 Memory request made to write data into core
memory if skip flag is false. Signal MRQ]1
designates that MRQ was raised

TMA160 S/FM24B Second rank phase latch set
R/MPE Latch initialized
NBKWD => MXKF, MWXWBF If D/C is executing a read forward order

(NBKWD), data is transferred from K-register
byte positions A-D to M-register byte posi-

tions A-D respectively. Data is subsequently
written into ascenting core memory locations

BKWD = MXKB, MWXWBB If D/C is executing a read backward order
(BKWD), data is transferred from K-register
byte positions A-D to M-register byte posi-
tions D- A respectively, thus providing for
subsequent writing of data into descending
core memory locations

CNTCK BCNT = Update BA and BC BA and BC counters are updated. Signal
CNTCK is applied to clock input

TMS240 TMATRIPB => KX0 K-register latches are cleared

TMA240 R/MEMCYC Enables bus-sharing priority logic PRQA and
PRQB

Notes:

1. Skips of phases are possible

2. The symbol => indicates a function controlled by a clock pulse. The symbol £ indicates a function not con-
trolled by a clock pulse

(Continued)
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Table 3-32. Data In Service Cycle Phase Sequence (Cont.)

Phase/Clock Logical Operation

MRQ NAH => S/STMAE; STMAE TMBTRIPB
#> S/STIOPH

MAYREAD NZBCOT15 => NKB8ISET

TMB160 R/CHAIN
ZBCOT15 =>S/ZBC1

TMB240 NSTMAE NZBCOT15 NEND3 => S/FM24A,
S/SX0/1

FM24A ¥ MEMRQ

NSTMAE ZBCOT15 FLDC == S/FM31A,
S/SX0/1

FM3TA # MEMRQ

STMAE + ZBCOT15 NFLDC + NZBCOT15 END3
=>S/FM41A

FM41A =5 TMRQASHARE

Comments
FM24B TMRQ@B => S/TM TM delay line is started for FM24B
TMBO0O0O R/EM24A First rank phase latch cleared
R/BCNT Latch initialized
TMBO040 MRQ1 WP = R'/MPR Memory parity release latch cleared if a par-

tial write core memory request was made

Memory error and IOP halt status bits set if
address here (AH) is not received from core
memory

Byte presence bits of K-register and KFILL1
initialized if zero byte count has not been
reached

Latch initialized
Zero byte count was reached during this phase

If termination is not required — that is, no
memory address error, not zero byte count,
and not end data — SIOP will again cycle
through FM24 to transfer additional data to
core memory. Signal SX0/1 enables clear-
ing of S-register

Request made for core memory bus

If zero byte count was detected with no
memory address errors and data chaining flag
is true, SIOP will advance to chaining se-
quence of phases. Signal SX0/1 enables
clearing of S-register

Request made for core memory bus

SIOP advances to termination phase if (1) a
memory address error has been detected,

(2) zero byte count has been detected and
data chaining flag is false, or (3) zero byte
count has not yet occurred and end data is
frue

Enables TM delay line to start for the termi-
nation phase

Notes:
1. Skips of phases are possible

2. The symbol = indicates a function controlled by a clock pulse.
trolled by a clock pulse

The symbol =% indicates a function not con-

(Continued)
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Table 3-32. Data In Service Cycle Phase Sequence (Cont.)

Phase/Clock

Logical Operation Comments
FM24B
TMB240(Cont.) | NZBCOT15=>S/MAYREAD Enables buffer read cycles
ZBCOT15 FLIZC==>S/STZBCI Zero byte count interrupt status bit is set if
zero byte count is reached and interrupt at
zero byte count flag is true
STMAE =>R/MRQ, R/MEMCYC/1 Initializes core memory latches if a memory
address error was detected
FLSKIP==R/MEMCYC/ Enables requests for core memory bus if skip
flag is true
FM24B NFLSKIP [NWP AR + WP (POK + PE)] Enables requests for memory bus if (1) skip
== R/MEMCYC/1 flag is false and AR is received from memory
during full write (NWP), or (2) if the skip flag
is false during partial write (WP) and either
parity OK (POK) or parity error (PE) has been
received from memory
FI13 RS NRSA (NJFILL + FM41A)=E>S/TI TI delay line starts when RS is received from
D/C if J-register can accept data (NJFILL)
or if a terminal order is specified (FM41A)
TIS000/1 1I0OX0 I/O-register latches are cleared
CNST (IR FGAIO + MYNUM FGHIO) Latch ED is set if condition a, b, or c exists:
+ FM41A a. This SIOP has an interrupt pending
and the CPU sends an AIC, or an HIO is ad-
+ ENDDIO =>$/ED dressed to this SIOP, (the SIOP will terminate
the D/C service request by setting ED)
b. Termination phase latch has already
been set
c. Zero byte count is to be specified
via a terminal order
TIS160 S/FI13B Second rank phase latch is set
IOXD Data on data lines is set info I/O-register
JX0 J-register latches are cleared
EDI=>S/ED Signal EDI from D/C (received on ED line)
sets latch ED
Notes:

1. Skips of phases are possible

2. The symbol=>indicates a function controlled by a clock pulse. The symbol=f>indicates a function not con-
trolled by a clock pulse

(Continued)
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Table 3-32. Data In Service Cycle Phase Sequence (Cont.)

Phase/Clock Logical Operation Comments
FI13 (Cont.)
TIS240 JAXIO, JXIO Data received from D/C is transferred from
I/O-register to J-register
S/ JFILL J-register is filled and buffer write cycles
may start (see table 3-33)
TiS320 R/FII3A First rank phase latch cleared
NED =>S/RSA Request strobe acknowledge sent to D/C
TIS400 DI PC DX1 IOAEVEN =>S/STTDE, SIOP checks parity only on byte A of data
S/DATAERR lines (DX1) if parity check PC is true. If a
parity error is detected (IOEVEN), status
bits STTDE and DATAERR will be set
TIS480 ED ==S/RSA If ED is true, SIOP delays until TIS480 to
send RSA. Otherwise, RSA is sent during
TIS320. Delay is required for ED line to
settle before being strobbed by D/C
ED RSA=#>S/SERVICE2 Enables normal execution of a TIO or TDV
instruction directed to this SIOP
SERVICE2 NMYTEST =~>R/SERVICE] A TIO or TDV will be executed normally if
signal NSERVICEI is true. Signal MYTEST
is true if a TIO or TDV is directed to this
SIOP
TIS560 10X0 [/O-register latches are cleared
NED =>S/FI13A If end data has not been specified by either
S/C or SIOP, SIOP returns to FI13 to accept
more data from D/C
ED =>S/ENDFI This is last TI delay line phase if no more
data is to be accepted
FM3TA TMRQASHARE NMRQ MPR=>S/TM Delay line is started for FM31A, Latch MRQ
AR=R/MRQ is cleared when address release AR is received
MPESHARE PE =4 S/MPE from core memory. Latch MPE is set if a core
memory parity error was detected. Latch mem-
POK + MPE=¥E/MPR ory parity release MPR is set when core memory
signals either parity OK (POK) or parity error
{MPE)
Notes:
1. Skips of phases are possible
2. The symbol=indicates a function controlled by a clock pulse. The symbol == indicates a function not con-
trolled by a clock pulse

3-136

(Continued)




SDS 901195

Table 3-32. Data In Service Cycle Phase Sequence (Cont.)

Phase/Clock Logical Operation Comments
FM31A (Cont.)
TMA000/1 SX0/1=>SX0 S-register latches are cleared
TMAQ00 SXCA Command address (even) is set into S-register
R/MRQ1, R/MRQ2 Latches initialized
TMS080 R/SX0/1 Latch initialized
TMA080 MPE=>S/STTME, S/DATAERR If a memory parity error is detected when
memory is read, transmission memory error
status bit (STTME) and the transmission data
error or transmission memory error latch
(DATA ERR) will be set
TMS 140 MUX0, MLXO0 M-register latches are cleared
MWXO0 MW-register latches are cleared (specifies
a core memory read operation)
NCM==S/MRQ Since chaining modifier bit is false (NCM),
SIOP reads even command doubleword address
from core memory
NCM=>S/MRQ1, S/MRQ2 Designates that MRQ was raised
TMA160 S/FM31B Second rank phase latch set
S/CHAIN Controls transfer of new flags and clearing of
old flags during termination phase
R/MPE Memory parity error latch initialized
CNTCK TMATRIPB== CACNTU Increments command address by one to specify
next command doubleword address
FM318B TMRQB -S/TM TM delay line is started for second rank phase
latch
TMBOOO R/FM31A Clears first rank phase latch
MRQ1==R/MPR Memory parity release latch initialized
TMBO08O MRQ NAH=*>S/STMAE Memory address error status bit set if a memory
request was made (MRQ), and signal address
here not yet received (NAH)
STMAE TMBTRIPB =-S/STIOPH IOP halt status bit (STIOPH) set if a core
memory address error (STMAE) was detected
Notes:

1. Skips of phases are possible

2. The symbol ==>indicates a function controlled by a clock pulse. The symbol =%>indicates a function not con-

trolled by a clock pulse

(Continued)
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Table 3-32. Data In Service Cycle Phase Sequence (Cont.)

Phase/Clock

Logical Operation

Comments

FM318B (Cont.)

TMB240 NSTMAE NMRQ2=>5/5X0/1 Enables clearing of S-register latches
NSTMAE MRQ2==>5/FM32A Advance to FM32A if a memory access was
made (MRQ2), and no memory address error
was detected (NSTMAE)
STMAE=>S5/FM33A Advance to FM33A if memory address not
present
STMAE==>S/MPR, R/MRQ Signal MPR signifies core memory parity
release. Core memory request latch MRQ is
cleared
FM32A TMRQASHARE NMRQ MPR=S/TM TM delay line is started for FM32A. Memory
request (MRQ) signal goes false when address
AR R/MRQ release (AR) is received from core memory.
POK + MPE=2S/MPR Memory parity release (MPR), if not set dur-
ing FM31B because of a memory address error,
MPESHARE PE <55/MPE is set by signal parity OK (POK) from core
MPESHARE DG =>MXM memory. If a memory parity error (PE)
is detected, latch MPE will be set. Signal
data gate (DG) from memory causes MXM to
go true. Signal MXM gates data on memory
data lines into M-register
TMAOOQ0 MPE =>5/STIOPME Memory error status bit STIOPME is set if a
memory parity error is detected
R/MRQI Latch initialized
TMA160 S/FM32B Second rank phase latch set
TRA TRA1==>S/STIOPCE Signals TRA and TRAT both true indicate a
control error, and will cause control error
status bit (STIOPCE) to be set
CNTCK TMATRIPB NMPE TRA NTRA1=>CAXM If order bits specified a transfer-in-channel
command (TRA), new command address (speci-
fied by TRA command) is loaded into CA
counter (CAXM)
FM32B TMRQB =5/TM TM delay line is started for second rank
phase latch
TMBOOO R/FM32A Clear first rank phase latch
TMBO080 TRA=~S/TRAI If transfer-in-channel command (TRA), set
latch TRA1
Notes:

1. Skips of phases are possible

2. The symbol==>indicates a function controlled by a clock pulse. The symbol =% indicates a function not con-
trolled by a clock pulse

3-138

(Continued)




SDS 901195

Table 3-32. Data In Service Cycle Phase Sequence (Cont.)

Phase/Clock Logical Operation Comments

FM32B (Cont.)

CNTCK TMBTRIPB NMPE NTRA==BAXM New byte address is transferred to BA counter
BAXM BKWD NMD6=->S/BA17 Initializes least two significant bits (BA17 and
BA18) of byte address as a function of signal
BAXM BKWD NMD7=£>S/BA18 BKWD
TMB240 NSTIOPH TRA=#>S/FM31A, S/5X0/1 If order was transfer-in-channe! (TRA) and

no IOP halt conditions exist, reenter FM31A
to fetch command specified by TRA. Signal
S/SX0/1 enables clearing of S-register

STIOPH + NTRA=A>S/FM33A Next phase of chaining sequence if last com-
mand accessed was not a transfer-in-channel
command, or if IOP halt status bit is true

(STIOPME + STIOPCE) TMBTRIPB =>S/STIOPH IOP halt status bit is set if a memory error or
control error was detected

FM33A TMRQASHARE NMRQ MPR=->S/TM TM delay line is started for FM33A.
TMAOQ00 S/S31 Prepare to access odd word of command
doubleword
R/MRQ2 Initialize latches
NDO ==K8X]1 Byte presence indicator bits of K-register are
initialized
TMS 140 MUXO0 MLXO M-register laiches are cleared
NSTIOPH==>S/MRQ Access odd word of command doubleword
NSTIOPH=>S/MRQ1 Designates that MRQ was raised
TMA160 S/FM33B Second rank phase latch set
FM33B TMRQB=->S/TM TM delay line is started for FM33B
TMBO000 R/FM33A First rank phase latch cleared
MRQ1==>R/MPR Memory parity release latch initialized
TMB160 R/TRA1 Latch initialized
TMB240 S/FM34A Next phase of chaining sequence
Notes:

1. Skips of phases are possible

2. The symbol==indicates a function controlled by a clock pulse. The symbol==indicates a function not con-
trolled by a clock pulse

(Continued)
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Table 3-32. Data In Service Cycle Phase Sequence {(Cont.)

Phase/Clock

Logical Operation Comments
FM34A TMRQASHARE NMRQ MPR=%S/TM TM delay line starts for FM34A., (See FM32A
AR ==R/MRQ for details)
POK + MPE=#>S/MPR
MPESHARE PE=/A>S/MPE
TMA000 R/NFLCLEAR, R/ENDDIO, R/MRQ1 Latches initialized
TMA080 DI == S/MAYREAD Enables buffer read cycles
DI =>NKB8I1SET Presence bits of K-register and latch KFILL1
initialized
MPE==>S/STIOPME IOP memory error status bit set if a memory
parity error was detected
TMA160 S/FM34B Second rank phase latch set
R/MPE Latch cleared
STIOPME + STIOPH + END3 Inhibits transfer of new flags to FL-register
+ DI STZBCI EMPTY ED NJFILL NFII3A
==>S/NFLCLEAR
CNTCK TMATRIPB NSTIOPH NMPE==BCXM New byte count transferred to BC counter if
no errors are detected
TMA240 R/KFILL2, R/MEMCYC Clears latches
FM34B TMRQB=>S/TM TM delay line is started for FM34A
TMBOO0O R/FM34A Clears first rank phase latch
R/ZBC1, R/ZBC2 Latches initialized
TMB040 FLCLEAR==FLXO0 Old flags are cleared from FlL-register
TMB160 FLCLEAR==>FLXM New flags are transferred from M-register to
FL-register
TMB240 NFLCLEAR=>S/FM41A Conditions that prevented flags from being
cleared (NFLCLEAR) also cause SIOP to
advance to termination phase (FM41)
FM41A ==TMRQASHARE Enables TM delay line to start. (Applies
when bus-sharing option is installed)
Notes:
1. Skips of phases are possible
2. The symbol=>indicates a function controlled by a clock pulse. The symbol = indicates a function not con=-
trolled by a clock pulse
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Table 3-32. Data In Service Cycle Phase Sequence (Cont.)

Phase/Clock

Logical Operation

Comments

FM34B
TMB240 (Cont.)

FLCLEAR DI==>S/FM24A, S/SX0/1

FM24A == MEMRQ
DI STBCI NFAST=>S/ENDDIO
FLCLEAR=>R/MEMCYC/1

STIOPME TMBTRIPB;E) S/STIOPH

If termination is not required at completion
of chaining sequence, SIOP returns to FM24,
during which time more data will be written
into core memory. Signal $X0/1 enables
clearing of S-register

Request made for memory bus. (Applies when
bus-sharing option is installed)

SIOP will send a zero byte count interrupt
to D/C via a terminal order during FM41

Designates that memory bus is not in use.
(Applies when bus-sharing option is installed)

1OP halt status bit set if memory error status
bit is true

FM41A TMRQASHARE NMRQ RS NRSA TM delay line starts when RS is received
- i iti f Il exist:
(NORD MPR ENDFI + ...)==>S/TM from D/C if conditions a thru d all exis
a. D/C has dropped RS from previous
AR==R/MRQ data request, causing NRSA to be true
MPESHARE PE=*>S/MPE b. Address release AR has been received
POK + MPE=ES/MPR from core memory (NMRQ)
c. Parity OK or parity error has been re-
ceived from core memory (MPR)
d,  No more data is to be accepted from
D/C during FM24 (ENDFI)
TMA000/1 10X0 I/O-register latches are cleared
MPE=>S/STTME, S/DATAERR Transmission memory error status bit STTME
is set, and DATAERR (temporary storage
for transmission or memory error) is set
TMAO000 S/ES End of service. Signal ES primes reset input
of service connect flip-flop in D/C
R/MRQ1 Latch initialized
TMA080 DATAERR FLHTE=>S/STIOPH IOP halt status bit is set if a transmission
error has been detected and halt on trans-
mission error flag is true
Notes:

1. Skips of phases are possible

2. The symbol==>indicates a function controlled by a clock pulse. The symbol=£> indicates a function not con-

trolled by a clock pulse

(Continued)
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Table 3-32. Data In Service Cycle Phase Sequence (Cont.)

Phase/Clock Logical Operation

Comments

FM41A (Cont.)
TMA160 S/FM41B

STZBCI==>S/I0A0
DI NFLDC ZBCI=>S/IOAIl
FLCC=>5/10A2
STIOPH=>5/10A3

DI NFLDC ZBC1 NEMPTY==S/STIL

Second rank phase latch set

Terminal order bits are set (see table 3-25):

a. Bit IOAOQ drives data line DAO to
request an interrupt from D/C

b. Bit IOA1 drives data line DAT to
transmit count done to D/C

c. Bit IOA2 drives data line DA2 to indi-
cate command chaining to D/C

d. Bit IOA3 drives data line DA3 to
transmit an IOP halt to D/C

Incorrect length status bit is set if buffer is
empty, zero byte count has been reached,
and data chaining flag is false

1. Skips of phases are possible

trolled by a clock pulse

FM41B TMRQB=%>S5/TM TM delay line is started for FM41B

TMB0OO R/RM41A Second rank phase latch is cleared

TMB040 CHAIN NSTIOPH=>FLX0 Old flags are cleared from FL-register

TMB120 S/RSA D/C reads terminal order and disconnects.
Signal RSA permits service connect flip-flop
in D/C to reset, thus electrically disconnecting
D/C from interface lines

TMB160 CHAIN NSTRIOPH==FLXM New flags are transferred from M-register to
FL-register if data chaining has occurred

TMB240 CHAIN =>R/MEMCYC/1 Designates that memory bus is notin use.
(Applies when bus-sharing option is installed)

S/FIOTA First of preliminary phase latches initialized
Notes:

2. The symbol==>indicates a function controlled by a clock pulse. The symbol=%> indicates a function not con-
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Table 3-33. WRITE Phase Sequence

Phase/Clock

Logical Operation Comments
WRITE (SWRITE + SREAD) CYCLE=%>S/TR Either a request to write (SWRITE) into buffer
or a request to read (SREAD) from buffer starts
TR delay line
NTRS020 R/RJA8, R/RJBS, R/RJICS, R/RJIDS Latches initialized
TRS030 R/DREAD Latch initialized
SWRITE N(DI SREAD) => S/WRITE Buffer write cycle is initiated
NTRS040 R/CYCLE Cuts off input to delay line so that pulse
traveling down line will to 40 ns in duration
LRXO LR-register latches cleared
TRS060 LRXIA Enables address selection (LR) register to
assume state of input address (IA) register
DI = R/JFILL Initializes fatch JFILL
TRS120 C/1A, C/RK Clock signal provided for input address register
and locations filled (RK) register
S/RJA8, S/RJB8, S/RJC8, or S/RID8 Appropriate byte presence bit of J-register is
reset as data is transferred to R-register
WCLOCK Write into HSM (R-register) Data is transferred from J-register to location
of R-register specified by LR-register, which
is controlled by input address register
TRS170 R/SWRITE, R/SREAD Request to write into buffer and request to read
from the buffer latches are cleared
DO => R/JFILL Initializes latch JFILL
TRS220 RJi8=> R/Ji8 Appropriate byte presence bit of J-register is
(i = A through D) transferred from that byte position to R-register
TRS250 S/CYCLE Enables TR delay line
CYCLE = R/WRITE Clears WRITE latch
DO ZBCOT15 NFLDC FM41A=> S/ENDDIO If data out, last data has been written into
buffer
DI ED=> S/ENDI If data in, ED was set and last data has been
written into buffer
Notes:

1.. Skips of phases are possible

2. The symbol = indicates a function controlled by a clock pulse. The symbol 52 indicates a function not con-
trolled by a clock pulse
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Table 3-34. READ Phases Sequence

1. Skips of phases are possible

Phase/Clock Logical Operation Comments
READ (SWRITE + SREAD) CYCLE = S/TR Either a request to write (SWRITE) into buffer
or a request to read (SREAD) from buffer starts
TR delay line
NTRS020 R/RJA8, R/RJBS, R/RIC8, R/RJDS Latches initialized
TRS030 R/DREAD Latch initialized
SREAD N(DO SWRITE) = S/READ Buffer read cycle is initiated
NTRS040 R/CYCLE Cuts off input to delay line so that pulse
traveling down line will be 40 ns in duration
LRXO LR latches are cleared
TRS060 LRXOA Enables LR-register to assume state of output
address (OA) register
R/NANOTHER Latch ANOTHER is initialized
NSPACE=> R/MAYWRITE Control of BA and BC counters is inhibited
during data out operations if required space
is not available in buffer for new data
TRS120 C/0OA, C/RK Clock signal provided for output address regis-
ter and locations filled (RK) register
S/KAA, S/KAB, S/KAC, or S/KAD Least significant byte of K-register into which
data will be transferred from buffer
TRS170 R/SREAD, R/SWRITE Request to read from buffer and request to
write into buffer latches are cleared
S/DREAD Implies later part of read cycle has been
reached
TRS220 S/NANOTHER If current buffer location contains no more
valid data, signal ANOTHER will be set false,
indicating that data will not come from same
buffer location during next read cycle
RCLOCK Transfer R to K Data is transferred from location of R-register
specified by LR-register (controlled by output
address register) to K-register
Notes:

2. The symbol => indicates a function controlled by a clock pulse. The symbol #> indicates a function not con-
trolled by a clock pulse
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Table 3-34. READ Phases Sequence (Cont.)

Phase/Clock Logical Operation Comments

TRS250 NANOTHER SPACE=> S/MAYWRITE, R/HFM21022A During data out service, if specified
buffer locations are empty and next read
cycle will not read same location, FA and
and BC counters will be enabled by signal
MAYWRITE. Signal NHFM21022A im-
plies core memory accesses will not inhib-
ited by lack of space in buffer

TRS290 S/CYCLE Enables TR delay line
CYCLE == R/READ Clear latch READ
S/KFILLI K-register is full and TI delay line may

start for FI12 (data out), or TM delay line
may start for FM24 (data in)

NANOTHER DO EMPTY ENDDIO = S/KFILL2 Signifies during data out that all valid
data written into buffer has been emptied,
zero byte count has been reached with
data chaining not specified, and TI delay
line may start for FI12A

NANOTHER DI EMPTY END1=> S/END2 Designates during data in that last data
was written into and read from buffer

NANOTHER=> NRRM Clears R-register modification logic

ANOTHER=> C/OA, C/RK, RMISET Clock signal provided for OA- and RK-

registers, and R-register modification
logic enabled

Notes:
1. Skips of phases are possible

2. The symbol => indicates a function controlled by a clock pulse. The symbol 525 indicates a function not con-
trofled by a clock pulse
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Figure 3-53. Interconnection of Bus-Sharing SIOPs

3-74 SIOP-Bus-Share Interface Signals

A brief description of the bus-sharing interface signals fol-
lows (see figure 3-54 and table 3-35):

a. Memory bus request MEMRQ. This line is driven
by the low priority (B) SIOP only. The B SIOP drives this
line to request the use of the memory bus during those SIOP
operations in which SIOP-core memory data exchanges are
required. These operations include all CPU requests for
service that are normally executed by the SIOP and all D/C
service sequences except order in.

This line is dropped by the B SIOP after the high priority
(A) SIOP has driven the MEMCYCB line. The A SIOP
takes action on this request as follows: if the A SIOP is
not currently using the memory bus and has not requested
use of the memory bus, the A SIOP grants use of the bus

to the B SIOP by raising lines MEMCYCB and MEMCYCB/1.

3-146

b. Memory interface clear MEMRESET, This line is
driven by the A SIOP as the initial response to a memory
bus request by either the A SIOP or the B SIOP. In response
to this signal, both SIOPs clear the SIOP-core memory inter-
face data lines, address lines, and write byte lines.

c. Memory cycle request enable MEMCYCB. This line
is driven by the A SIOP in response to a memory bus request
by the B SIOP via the MEMRQ line. The A SIOP drops this
line in response to a false signal received from the B SIOP
on the NMEMCYCXO line. When MEMCYCB line goes true,
the B SIOP can make core memory accesses.

d. Memory cycle request disable NMEMCYCXO0.
This line is normally held true by the B SIOP. After
the A SIOP grants use of the core memory bus to the
B SIOP by raising the MEMCYCB line and the last mem-
ory request of the permitted sequence of requests has been
made, the B SIOP causes this line (NMEMCYCXO0) to go
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Figure 3-54. Bus Share Interface
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Table 3-35. Bus-Sharing Interface Signals

NO. OF DIRECTION OF SIGNAL FLOW
SIGNAL DESIGNATOR LINES
A SIOP to B SIOP | B SIOP to A SIOP
Memory bus request MEMRQ 1 X
Memory interface clear MEMRSET 1 X X
Memory cycle request enable MEMCYCB 1 X
Memory cycle request disable‘ NMEMCYCXO0 1 X
Memory bus request disable MEMCYCB/1 1 X
Memory bus request enable NMEMCYC/1X0 1 X

false. The permitted sequences of requests are as

(high priority) and PRQB (low priority). Memory bus re-

follows:

1. During normally executed CPU service requests.

The B SIOP reads core memory location X'20' if the request
is not an AIO and writes in locations X'20' and X'21" before
relinquishing the core memory bus.

2. During order out and data chaining operations.
The B SIOP responds to the transfer-in-channel order (if
requested) and accesses the command doubleword before
relinquishing the core memory bus.

3. During data out and data in operations. The
B SIOP accesses one core memory location and then relin-
quishes the core memory bus.

e. Memory bus request disable MEMCYCB/1. This
line is driven true by the A SIOP at the same time that the
MEMCYCB line is driven true. The A SIOP drops this line
in response to a false signal received from the B SIOP on
the NMEMCYC/1X0 line. While this line is true, the
A SIOP can not respond to requests for the memory bus from
either the A or the B SIOP.

f.  Memory bus request enable NMEMCYC/1X0. This
line is normally held true by the B SIOP. After the A SIOP
has granted use of the core memory bus to the B SIOP by
raising the MEMCYCB line, the B SIOP causes this line to
go false after all core memory interface operations of the
last request of a permitted sequence have been completed.

3-75 Priority Determination Logic

The priority determination logic consists of the TP delay
line (figure 3-55) and memory bus priority latches PRQA

3-148

quests are made by either of the bus-sharing SIOPs by rais-
ing signal MEMRQ during any of phases FMO1A, FM21A,
RM24A, or FM31A. Requests for the bus are directed to
the priority determination logic (PRQA and PRQB) in the
A SIOP and cause either PRQA or PRQB to be set. Since
PRQA has priority with respect to PRQB, PRQB can not be
set if PRQA is true. '

3-76 Bus-Sharing Operation

The TP delay line starts in response to a true state of either
PRQA or PRQB. A false state of NTPO0O, TPCYCLE, or
NMEMCYC then inhibits the setting of PRQA or PRQB.

At TP0OO, the core memory interface registers (S, M, and
MW) are cleared in both SIOPs by signal MEMRSET. At
TP105, either latch MEMCYCA or MEMCYCB is set. This
enables signal TMRQASHARE to be true in either the A or
the B SIOP (NA SIOP). Signal TMRQASHARE then
enables the TM delay line to start for the group of phases
in which the memory request signal (MRQ) may be raised.
Latch MEMCYCA or MEMCYCB is then cleared by signal
NMEMCYCXO after all permitted memory cycles have been
made. Also at TP105, either latch MEMCYCA/1 or
MEMCYCB/1 is set to inhibit further memory bus requests
until all operations associated with the current memory bus
request have been completed. These latches are cleared by
signal NMEMCYC/1XO0.

See table 3-36 for the logical operations performed when
the TP delay line is started.

3-77 GLOSSARY

A glossary of SIOP signals appears in table 3-37, and a
glossary of SIOP terms appears in table 3-38.
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TPCYCLE

) >

—————— TPO0O

S/TP/1

000 » TPOOO
045 {>O—> NTPO45

L TPO45
105 » TP105

S/TP/2

105 —» TP105
150 —» TP150
210 —» TP210

>» NTPO0O

901195A. 357

Figure 3-55. TP Delay Line Logic Diagram
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Table 3-36. Bus-Sharing Sequences

Phase/Clock Logical Operation Comments
Bus-share MEMRQ NMEMCYC NTP000 TPCYCLE => S/PRQA| If memory bus is not in use (NMEMCYC)
when a memory bus-sharing request (MEMRQ)
MEMRQ NMEMCYC NTP0O00 TPCYCLE is received by bus-sharing logic, priority
latch (PRQA or PRQB) is set and starts TP
NPRQA=> S/PRQB delay line
(PRQA + PRQB) TPCYCLE = S/TP
TP0OOO MEMRESET S-, M-, and MW-registers are cleared
TPO45 R/TPCYCLE Input to delay line cut off. Establishes
width (45 ns) of delay line pulse
TP105 PRQA=> S/MEMCYCA, S/MEMCYCA/1 Enables the TM delay line in either A or
B SIOP and inhibits further memory bus
PRQB=> S/MEMCYCB, S/MEMCYB/1 requests
TP150 R/PRQA, R/PRQB Initializes priority latches
TP210 S/TPCYCLE Enables TP delay line
Note:
The symbol — indicates a function controlled by a clock pulse. The symbol = indicates a function not controlled
by a clock pulse
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Table 3-37. Glossary of SIOP Signals

Signal Definition
AO0-A7 Flip-flop register (8-bit). Stores device controller address
AH Cable receiver output for memory interface. Address here signal
AIOP Switch contact, With bus-sharing option, designates high priority SIOP
NANOTHER Buffered latch output. Not another read cycle from same buffer location
AR Cable receiver output for memory interface. Address release strobe
AVO Cable receiver output for I/O interface. No address recognition
AXIO Logic signal for transfer of I/O register byte A into A-register
BAOO-BA18 Flip-flop register (19-bit). Stores byte address
BAAO-BAA3 Logic signals for decoding two least significant bits of BA counter
BAXM Logic signal for transferring contents of M-register into BA counter
BCO0-BA15 Flip-flop register (16-bit). Stores byte count
BCC1 Logic signal for byte count equals one
NBCC3 Logic signal for byte count less than 3
BCCA4T1 Logic signal for byte count less than 5
BCNT Buffered latch. Controls updating of byte count and byte address counters
BCXM Logic signal for transferring contents of M-register into BC counter
BKWD Buffered latch. Stores read backwards order
CAOQ0-CA15 Flip-flop register (16-bit). Stores command address
CACNTD Logic signal for CA counter countdown enable
CACNTU Logic signal for CA counter count up enable
CAXM Logic signal for transferring contents of M~register to CA counter
CBC1-CBC4 Logic signals for update BC and BA counters by 1, 2, 3, or 4 counts
NCC1 Buffered latch output. Drives NCONDI1 line to CPU
NCC2 Buffered latch output. Drives NCOND?2 line to CPU
CHAIN Buffered latch output. True during command or data chaining
cu Cable receiver output for CPU interface, 1.024 MHz clock from CPU
CM Buffered latch output. Stores chaining modifier state
CNSTI Logic signal for control strobe is not for this SIOP
CNSTD Cable driver input for CPU interface. Control strobe to next lower priority 1OP
CNSTR Cable receiver output for CPU interface. Control strobe from CPU or next higher

priority IOP

CNTCK Clock driver output, clock to BA, BC, and CA counters
NCONDID Cable driver input for CPU interface. Inverse of CC1 to CPU
NCOND2D Cable driver input for CPU interface. Inverse of CC2 to CPU
CSRBM Buffered latch output. Control set of RBM1 latch
CSRCM Buffered latch output. Control set of RCM latch
CYCLE Buffered latch output. TR delay line start enable

(Continued)
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Table 3-37. Glossary of SIOP Signals (Cont.)

Signal Definition

DAOR-DA7R Cable receiver outputs for 1/O interface. Byte A data lines

DAPR Cable receiver output for 1/O interface. Byte A parity bit

DATAERR Buffered latch output. Temporarily stores transmission data error or transmission memory
error status

DBOR-DB7R Cable receiver output for 1/O interface. Byte B data lines

DCOR-DC7R Cable receiver output for 1/O interface. Byte C data lines

DDOR-DD7R Cable receiver output for 1/O interface. Byte D data lines

DG Cable receiver output for memory interface. Data gate strobe

DI Logic signal. Decodes ORD and OUT latches to designate data in operation

DO Logic signal. Decodes ORD and OUT latches to designate data out operation

DOR Cable receiver output for 1/O interface. Data order request from device controller

DPATH1 Buffered latch output. Stores PATHI state

DPATH3 Buffered latch output. Stores PATH3 state

DREAD Buffered latch output. Defines latter part of buffer read cycle

DX1 Logic signal. 1/O interface data path is one byte wide

DX2, DX4 Cable receiver outputs. 1/O interface data path is 2 or 4 bytes wide

ED Cable driver input for I/Q interface. End data state

EDI Cable receiver output for 1/O interface. End data state from device controller

EMPTY Logic signal. Buffer is empty

ENDI Buffered latch output. During data out, designates that ED was set during FI12; during
data in, designates that ED was set and that this is last data written into buffer

END2 Buffered latch output. During data out, is set if ENDT and HFM21022A true: during
data in, designates ENDI true and buffer empty

END3 Buffered lafch output. Enables termination if ED was set, Is set during FM21A, FM22A
or FM24A, if END2 true

ENDDIO Buffered latch output. During data out, designates that last data is in buffer: during data
in, causes termination to send zero byte count interrupt

ENDFI Buffered latch output. Designates last TI line phase

ES Cable driver input for /O interface. Designates end service state

FAIO Cable driver input for I/O interface. Acknowledge interrupt function indicator

FAST Cable receiver output for I/O interface. If true, SIOP does not terminate to send zero
byte count interrupt during data chaining

FGAIO Logic signal for AIO decoded from CPU interface function code lines

FGHIO Logic signa! for HIO decoded from CPU interface function code lines

FGSIO Logic signal for SIO decoded from CPU interface function code lines

FGTDV Logic signal for TDV decoded from CPU interface function code lines

FGTIO Logic signal for TIO decoded from CPU interface function code lines
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Table 3-37. Glossary of SIOP Signals (Cont.)

Signal Definition

FHIO Cable driver input for I/O interface. Halt /O function indicator

FIXXA Buffered latch output. Initial part of TI line phase FIXX. FIO1 is initial phase of each
phase sequence. FI11 starts with initial RS of each service sequence. FI12 designates
I/QO interface exchanges during data out only; FI13 designates I/O interface exchanges
during data in only

FIXXB Buffered latch output. Latter part of TI line phase FIXX

NFLCLEAR Buffered latch output. Designates during phase FM34 of a chaining sequence that phase
FM41 is to follow

FLCC Buffered latch output. Stores command chain flag

FLDC Buffered latch output. Stores data chain flag

FLHTE Buffered latch output. Stores halt on transmission error flag

FLICE Buffered latch output. Stores interrupt at channel end flag

FLIUE Buffered latch output. Stores interrupt at unusual end flag

FLIZC Buffered latch output. Stores interrupt at zero byte count flag

FLSIL Buffered latch output. Stores suppress incorrect length flag

FLSKIP Buffered latch output. Stores skip flag

FLXM Logic signal. Transfers M-register byte A into flag register

FMXXA Buffered latch output. Initial part of TM line phase XX. FMOT1 is second phase of each
phase sequence. Phases FM11-FM14 operate during 1/O instruction execution only.
Phases FM21-FM22 operate during data out service only. Phase FM24 operates during
data in service only. Phases FM31-FM34 operate during order out or data chaining only.
Phase FM41 is the terminal order phase. Generally, during FMXX phases, memory inter-
face exchanges are requested

FMXXB Buffered latch output. Latter part of TM line phase FMXX

FNCO-FNC2 Cable receiver output for CPU interface. Function code lines

FNCAIO Buffered latch output. Set during execution of AIO instruction

FNCASC Buﬁered latch output. Cable driver input for I/O interface. Set during response to service
ca

FNCF Buffered latch output. SIOP is responding to CPU service request

FNCG Buffered latch output. Gates FGXXX signals at I/O interface

FNCSIO Buffered latch output. Set during execution of SIO instruction

FRO-FR7 Cable receiver outputs for I/O interface. Function response lines

FS Cable driver input for I/O interface (buffered latch outpuf). Function strobe

FSIO Cable driver input for I/O interface. Start 1/O function indicator

FSL Cable receiver output for I/O interface. Function strobe acknowledge

FTDV Cable driver input for I/O interface. Test device function indicator

FTIO Cable driver input for I/O interface. Test 1/O function indicator

HA-HD Buffered latch register (4-bit). Temporarily stores contents of WB-register during data out

HFM21022A Buffered latch output. During data out, inhibits core memory accesses if space not

available in buffer

(Continued)
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Table 3-37. Glossary of SIOP Signals (Cont.)

IOPAOR-IOPA2R
IOR

1I0XD

IOXK

IOXM

IOXTO

10X0

IR

J8XH

JAO-JA7, JBO-JB7,
JC0-JC7, JDO-JD7

JA8, JBS, JC8, JD8

JAXFR
JDXFR
JFILL
JX0
JXBC

JXCA

JAXIO, JXIO

Signal Definition

HWRITE Buffered latch output. Inhibits writing in buffer if another read cycle required when buffer
is filled

HXO0 Logic signal. Clears H-register
HXWB Logic signal. Transfers contents of WB-register into H-register
IA1-IA3 Flip-flop register (3-bit). Contains buffer input address
IACK Logic signal, IA-register clock
IAOCAXO Logic signal. Clears IA- and OA-registers
IC Cable receiver output for 1/O interface. Interrupt call line
IOAQ-IOA7 Buffered latch register (8-bit), cable driver input, I/O interface data register byte A
IOAEVEN Parity generator output. Generates and checks odd parity for 1/O register byte A
IOCAP Buffered latch output. Parity bit for I/O-register byte A
IOAXJD Logic signal. Controls transfer of J-register byte D to 1/O-register byte A
10B0-10B7 Buffered latch register (8-bit), cable driver input, 1/O interface data register byte B
10C0-10C7 Buffered latch register (8-bit), cable driver input, I/O interface data register byte C
10D0-10D7 Buffered latch register (8-bit), cable driver input, I/O interface data register byte D

Cable receiver output for CPU interface. 1OP address lines

Cable receiver output for I/O interface. Input/output request line

Logic signal. Controls transfer of I/Q interface data lines into 1/O-register
Logic signal. Controls transfer of K-register to 1/O-register

Logic signal. Controls transfer of M-register byte A into 1/O-register byte A
Logic signal. Controls transfer of terminal order into 1/O-register byte A

Logic signal. Clears 1/O-register

Buffered latch output, cable driver input, CPU interface interrupt request to CPU
Logic signal. Controls transfer of H-register into JA8, JB8, JC8, and ID8

Buffered latch register (32-bit), input to buffer during data operations, input to M-register
during I/O instruction execution

Buffered latch outputs. Provide byte presence indicators to buffer during data out/in
service

Logic signal. Controls transfer of function response to J-register byte A
Logic signal. Controls transfer of function response to J-register byte D
Buffered latch output. J-register is filled and buffer write cycle may start
Logic signal. Clears J-register

Logic signal. Controls transfer of BC counter to J-register bytes C and D during 1/0O
instructions

Logic signal. Controls transfer of CA counter to J-register bytes A and B during /0
instructions

Logic signals. Control transfer of I/O-register to J-register
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Table 3-37. Glossary of SIOP Signals (Cont.)

Signal

Definition

JXM
JXST
NK8I1SET
NK82SET

K8X1

KAO-KA7, KBO-KB7,
KC0-KC7, KDO-KD7

NKAS, NKBS,
NKC8, NKD8

KAA, KAB, KAC, KAD

KFILL1

KFILL2

LAST
LR1, LR2, LR3

MAO-MA7, MBO-MB7,
MCO-MC7, MDO-MD7

MAOR-MATR,
MBOR~MB7R,
MCOR-MCT7R,
MDOR-MD7R

MATCH
MAYREAD
MAYWRITE
MAYWRITEXO
ME
NMEMCYC

NMEMCYC/1X0
NMEMCYC/1X0D
MEMCYCA
MEMCYCB
MEMCYCBD
MEMC YCBR
MEMCYCA/1

Logic signal. Controls transfer from M-register to J-register during data out operations
Logic signal. Controls transfer from status register to J~register during I/O instructions
Logic signal. Initializes NKA8, NKB8, NKC8, NKD8, and KFILL] for data in operations

Logic signal. Initializes NKA8, NKB8, NKC8, NKD8, and KFILL1 for data out
operations

Logic signal. Latches presence bits of K-register

Buffered latch register (32-bit). Intermediate register between buffer and 1/O-register
during data out operations or between buffer and M-register during data in operations

Buffered latch outputs. If true during a buffer read cycle, associated K-register byte does
not contain valid data. Inverse provide byte presence indicators for K-register

Buffered latch outputs. Only one of these may be true during a buffer read cycle to
designate least significant byte in K-register into which data will be transferred from buffer.
A logical matrix of KA (X) and SA(X) signals designates path from buffer to K-register

Buffered latch output. K-register is filled. FI12A may start if data out; FM24A may start
if data in

Buffered latch output. During data out operations, zero byte count was reached with no
data chaining. All data written into buffer has been emptied from buffer and FI12A may
start

Switch contact. If true, this is last IOP in priority chain attached to CPU
Buffered latch register (3-bit). Selects buffer address

Buffered latch register (32-bit), cable driver input. Memory interface register bytes A,
B, C, and D

Cable receiver outputs for memory interface. Data lines

Logic signal. If contents of IOA-register equal contents of A-register, this signal is true
Buffered latch output. Enables buffer read cycle during data in operations

Buffered latch output. Enables setting of BCNT during data out operations

Logic signal. Clears MAYWRITE latch

Logic signal. CPU service request accepted by SIOP

Logic signal. In bus-sharing option, designates that memory bus is not in use. Enables

S/PRQA or S/PRQB

Logic signal. In bus-sharing option, clears MEMCYCA/1 and MEMCYCB/1 latches
Cable driver intput for bus-sharing interface. NMEMCYC/1X0 generated by NAIOP
Buffered latch output. In bus-sharing option enables AIOP to start FMXX phases
Buffered latch output. In bus-sharing option enables NAIOP to start FMXX phases
Cable driver input for bus-sharing interface. MEMCYCB signal to NAIOP from AIOP
Cable receiver output for bus-sharing interface. MEMCYCB signal received by NAIOP

Buffered latch output. In bus-sharing options, AIOP has not completed memory bus
operations and inhibits new requests for bus

{Continued)
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Table 3-37. Glossary of SIOP Signals (Cont.)

MPE
MPEXO0
MPESHARE

MPR
MPRX0
MRQ
MRQ1

MRQ1X0
MRQ2

MRQ2X0
MUXO0
MUXJO
MWA -MWD
MXKB
MXKF
MXM
MYAIO
MYNUM

MNUMO-MNUM2
MODEO-MODES

Signal Definition

MEMCYCB/1 Buffered latch output. In bus-sharing option, NAIOP has not completed memory bus
operations and inhibits new requests for bus

MEMCYCB/1D Cable driver input for bus-sharing interface. MEMCYCB/1 signal to NAIOP from AIOP

MEMCYCB/1R Cable receiver output for bus-sharing interface. MEMCYCB/1 signal received by NAIOP

NMEMCYCX0 Logic signal. In bus-sharing option, clears MEMCYCA and MEMCYCB latches

NMEMCYCX0D Cable driver input for bus-sharing interface. NMEMCYCXO0 signal from NAIOP to AIOP

MEMRESETD Cable driver input for bus-sharing interface. Signal generated by AIOP to clear memory
interface M-register, S-register, and MW-register in AIOP and NAIOP

MEMRESETR Cable receiver output for bus-sharing interface. MEMRESET signal received by AIOP
and NAIOP

MEMRQ Logic signal. In bus-sharing option request for memory bus

MEMRQD Cable driver input for bus~sharing interface. MEMRQ from NAIOP to AIOP

MEMRQR Cable receiver output for bus—sharing interface. MEMRQ from NAIOP received by AIOP

MLXO0 Logic signal. Clears M-register bytes C and D

MLXJ Logic signal. Controls transfer of J-register bytes C and D to M-register bytes C and D

Switch contacts. Designate SIOP address

Logic signals. Control transfer from buffer to K-register
Buffered latch output. Set by PE strobe

Logic signal. Clears MPE latch

Logic signal. In bus-sharing option, controls data transfer from memory interface receivers
to M-register

Buffered latch output. Signifies memory parity release
Logic signal. Clears MPR laich
Buffered latch output, cable driver input. Memory cycle request signal

Buffered latch output, MRQ was raised in FMOTA, FM12A, FMI4A, FM24A, FM3ITA,
or FM33A or BCNT was true during FM21A (BA and BC updated)

Logic signal. Clears MRQI latch

Buffered latch output. MRQ was raised in FM31A or BCNT was true in FM22A  (BA and
BC updated)

Logic signal. Clears MRQ2 latch

Logic signal. Clears M-register bytes A and B

Logic signal. Controls transfer of JA and JB to MA and MB

Buffered latch outputs, cable driver inputs. Memory interface byte presence indicators
Logic signal. Transfers contents of K-register to M-register during read backwards
Logic signal. Transfers contents of K-register fo M-register during read forward

Logic signal. Transfers data from memory data receivers to M-register when DG true
Logic signal. FGAIO signal is true and this SIOP has a pending interrupt

Inverting switch comparator output. If true, IOPA0-2 and MNUMO-2 signals compare
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Table 3-37. Glossary of SIOP Signals (Cont.)

Signal Definition

MYSIO Logic signal. An SIO operation is directed to this SIOP

MYTEST Logic signal. A TIO or TDV operation is directed to this SIOP

OA1-0A3 Flip-flop register (3-bit), buffer output address register

OACK Logic signal. Clock for OA1-0OA3

O1 Logic signal. Decodes ORD and OUT latches to designate order in operation

(o]e] Logic signal. Decodes ORD and OUT latches to designate order out operation

ORD Buffered latch output. During I/O instructions, SIOP will write into one memory location
X'21'. During service calls, stores state of DOR line

ouT Buffered latch output. During service calls, stores state of IOR line

PATHO-PATHé Logic signals. Control path from buffer to K-register

(PC DX1) Logic signal. If DX1 is true, IOP will check parity at I/O-register byte A during data in

PE Cable receiver output for memory interface. Parity error strobe

POK Cable receiver output for memory interface. Parity OK strobe

PR1, PR2 Buffered latch outputs. When PR1 and NPR2 are true, proceed line (PRD) is driven

PRD Cable driver input for CPU interface. Proceed line

PRQA Buffered latch output. In bus-sharing option, receives memory bus request from AIOP

PRQB Buffered latch output. In bus-sharing option, receives memory bus request from NAIOP

PRQX0 Logic signal. Clears PRQA and PRQB latches

C/RA, C/RB, C/RC,
C/RD

L/RA/1-L/RA/3,
L/RB/1-L/RB/3,
L/RC/1-L/RC/3,
L/RD/1-L/RD/3

W/RAO-W/RAS,
W/RBO-W/RBS,
W/RCO-W/RC8,
W/RDO-W/RD8

RAO-RAS, RBO-RBS,
RCO-RC8, RDO-RDS

RAM

RAXJA, RAXJB, RAXIC,
RAXJD

RBMI, RBM2
RBXJB, RBXJD

RCLOCK
RCM
READ
RESET

High speed memory write clock signals, buffer bytes A, B, C, D

High speed memory address lines, buffer bytes A, B, C, D

High speed memory data input lines, buffer bytes A, B, C, D

High speed memory output lines, buffer bytes A, B, C,D. RAS8, RB8, RC8, RD8 are buffer
byte presence indicators

Buffered latch output. Modifies state of buffer bit RA8

Logic signals. Only one may be true at one time. Control transfer of J-register to buffer
byte A

Buffered latch outputs. Modify state of buffer bit RB8

Logic signals. Only one may be true at one time. Control transfer of J-register to buffer
byte B

Buffered delay line sensor output for TR delay line. Buffer read clock
Buffered latch output. Modifies state of buffer bit RC8
Buffered latch output. Designates that current buffer cycle is a read cycle

Logic signal. True if either RIO or TESTRIO signal is true. Initializes certain register
in the SIOP

(Continued)
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Table 3-37. Glossary of SIOP Signals (Cont.)

Signal

Definition

RIO

RJA8, RJBS, RICS,
RJDS

RJSET
RKO-RK3
RKCK
RKD
RKU
RMISET

RM2SET

NRRM
RS
RSA
RSTRB

S15-S31

SAA, SAB, SAC, SAD

SC

NSERVICEI
SERVICE2

SHARE
SPACE

SRDWRTRESET
SREAD

ST2-ST7

Cable receiver output for CPU interface. Reset I/O signal

Buffered latch outputs. During data out, if NDX4, resets appropriate Ji8 bit as data is
transferred to HSM. Also is used to clear JFILL

Logic signal. Controls setting of RJ(X)8

Flip-flop register (4-bit). Designates number of buffer locations containing data
Logic signal, clock for RKO-RK3

Logic signal. Controls down counting of RKO-RK3 during WRITE phase

Logic signal. Controls up counting of RKO-RK3 during READ phase

Logic signal. Confrols setting of RAM, RBM1, RBM2, and RCM during data out or during
data in if byte count greater than 3

Logic signal. Controls setting of RAM, RBM1, RBM2, and RCM during data in if byte
count is less than 4

Logic signal. Clears RAM RBMI1, RBM2, and RCM
Cable receiver output for 1/O interface. Request strobe
Cable driver input for 1/O interface. Request strobe acknowledge

Clock driver output, read strobe. During buffer read cycle, strobes buffer output into
K-register

Buffered latch register (17-bit), cable driver input for memory interface, memory address
register

Logic signals. Only one may be true during a buffer read cycle to designate location
of least significant data byte in buffer from which data will be transferred. A logical
matrix of KA(X) and SA(X) signals designates path from buffer to K-register

Cable receiver output for I/O interface. Service call
Buffered latch output. When true, enables TIO or TDV to be executed normally

Buffered latch output. Set when ED RSA true to enable TIO or TDV to be executed
normally if NSERVICE1 true

Switch contact. If true, designates that bus-sharing option is installed

Logic signal. During data out operations at least two buffer addresses are empty if NDX1
and at least four buffer addresses are empty if DX1

Logic signal. Resets SREAD and SWRITE during order out

14

Buffered latch output. If true during data out or data in, designates a buffer read cycle
request

Logic signals. Enable status bits to J-register as follows:

Status Bit Enabled Status Bit Enabled

Signal If NAIO If AIO

ST2 STTME STZBCI

ST3 STMAE STCEI

ST4 STIOPME STUEI

ST5 STIOPCE 0

STé STIOPH 0

ST7 STIOPBI 0
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Table 3-37. Glossary of SIOP Signals (Cont.)

Signal

Definition

NSTAXO

STIL

STTDE

STTME

STMAE

STIOPME
STIOPCE
STIOPH

STIOPBI
STIOPB2

NSTX0

STZBCI

STCEI

STUEI

NSTI

SUCCESS
SWRITE

SX0/1

SXBA

SXCA

TESTRIO

S/Tl

TICYCLE
TILOOO-TIL560
TIS000-T1S560
TIRQ

S/TM

TMCYCLE
TMRQA

TMRQB
TMLO00-TML300
TMS000-TMS280
TMAQ00-TMA240
TMBO0O-TMB240
TMATRIPA

Logic signal. Clears interrupt status bits

Buffered latch output. Incorrect length status bit

Buffered latch output. Transmission data error status bit
Buffered latch output. Transmission memory error status bit
Buffered latch output. Memory address error status bit
Buffered latch output. 1OP memory error status bit
Buffered latch output. IOP control error status bit
Buffered latch output. 1OP halt status bit

Buffered latch output. IOP busy status bit

Buffered latch output. When true, order in was received and command chain flag was false

Logic signal. Clears certain status bits, flag register, and chaining modifier flag
Buffered latch output. Zero byte count interrupt status bit

Buffered latch output. Channel end interrupt status bit

Buffered latch output. Unusual end interrupt status bit

Logic signal. True if all interrupt status bits are false

Logic signal. True if FNCSIO NCC1 NCC2 is true. Designates a successful SIO
Buffered latch output. If true during data out or data in, a buffer write cycle request
Buffered latch output. Enables clearing of S-register

Logic signal. Controls transfer of byte address to S-register

Logic signal. Controls transfer of command address to S-register

Cable receiver output. Provides 1/O reset signal from JX58 when connected
Starts TI delay line

Buffered latch output. Controls pulse width on TI delay line

Delay line tap outputs for TI delay line

Delay line sensor outputs for TI delay line

Logic signal. Requests TI delay line to start during FIXXA

Starts TM delay line

Buffered latch output. Controls width of pulse on TM delay line

Logic signal. Requests TM delay line to start during FMXXA phases

Logic signal. Requests TM delay line to start during FMXXB phases

Delay line tap outputs for TM delay line

Delay line sensor outputs for TM delay line

Clock pulses derived from TM delay line during FMXXA phases

Clock pulses derived from TM delay line during FMXXB phases

Buffered latch output. Gates TM line sensor outputs to form clock pulse TMAOOO during
FMXXA phases

(Continued)
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Table 3-37. Glossary of SIOP Signals (Cont.)

Signal Definition

TMATRIPB Buffered latch output. Gates TM line sensor oufputs to form clock pulses TMA080-
TMA240 during FMXXA phases

TMBTRIPA Buffered latch output. Gates TM line sensor outputs to form clock pulses TMBOOO-TMB040
during FMXXB phases

TMBTRIPB Buffered latch output. Gates TM line sensor outputs to form clock pulses TMBO80-TMB240
during FMXXB phases

TMRQA SHARE Logic signal. Enabies TM line fo start with bus-sharing option

TOO Logic signal. Provides input to IOAQ during terminal order phase

TO1 Logic signal. Provides input to IOAT during terminal order phase

S/TP Starts TP delay line. TP delay line resolves conflict between simultaneous requests during
memory bus sharing

TPCYCLE Buffered latch output. Controls width of pulse on TP delay line

TPOOO-TP210 Delay line tap outputs for TP delay line

S/TR Designator shows input to TR delay line. TR line controls buffer write and read cycles

TRLOOO-TRL300
TRSO00-TRS290
TRA

TRAT
USEFULHIO

WBA, WBB, WBC, WBD

WBSET
WBX0
WCLOCK

WP
WRITE
ZBCOTI3
ZBCOT15
ZBC1
ZBC2

Delay line tap outputs for TR delay line

Delay line sensor outputs for TR delay line

Logic signal. Decodes transfer order during chaining

Buffered latch output. Transfer order was received during chaining

Logic signal. Designates during an HIO service that address of last device started by SIO
(and stored in A-register) agrees with device addressed during HIO

Buffered latch outputs. Provide input to the MW-register during core memory write
operations and input to H-register during data out service

Logic signal. Enables setting of WB-register
Logic signal. Clears WB-register

Delay line sensor output. Output from TR line tap TRL150. Provides buffer clock signal
during buffer write cycles

Logic signal. Designates core memory partial write operation

Buffered latch output. Designates that current buffer cycle is a write cycle

Logic signal. Byte count register bits BCOO-BC13 are false (byte count less than 4)
Logic signal. Byte count register bits BCOO-BC15 are false (byte count = 0)
Buffered latch output. ZBCOT15 was true during FM21 or FM24

Buffered latch output. ZBCOTI15 was true during FM22
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Table 3-38. Glossary of SIOP Terms

Term Definition

AIOP Higher priority SIOP of two sharing memory bus

Alignment (With respect to data buffer operation.) Process of transferring data in a particular
byte position of R-register to other than corresponding byte position of K-register.
For example, transfer of RA and RB to KC and KD respectively

Buffer (See data buffer entry)

Burst mode Complete transmission of a record of any number of bytes without relinquishing and
regaining access to SIOP-device controller interface, as opposed to exchange of a
maximum of four bytes per service cycle with MIOP operation. SIOP does not
raise end data line to device controller until entire byte count has been reduced to
zero, or until an HIO or AIO causes service call to be interrupted

Bus share An option that permits two SIOPs to share same core memory bus

Busy state State entered upon acceptance of an SIO by D/C. (See normal and partial execu-
tion entries)

CC Command chain flag

CEl Channel end interrupt

Channel end

M

Command list

Commutation

Count done

Data buffer

DC

D/C
Flag
HTE

ICE

An indicator set by D/C during an order in service cycle that causes SIOP to (1) set
CEl status bit if ICE flag is true and (2) signal interrupt in ensuing terminal order

Chaining modifier. An indicator set by D/C during an order in service cycle to
cause SIOP to modify a command chaining sequence

A sequence of steps generated by CPU pertaining to performance of an I/O operation
(With respect to data buffer operation.) Process of transferring bytes of data from
successive byte positions of one register to a particular byte position of another
register. For example, when SIOP-device controller interface is one byte wide,
data is transferred from byte positions JA, JB, JC, and JD of J-register to successive

locations of byte position RA of R-register

A condition that exists when byte count decremented to zero, Signaled by SIOP to
D/C when all data associated with current operation has been transferred

A group of registers and control logic that provides a constant rate of flow of data
at D/C interface undisturbed by core memory accesses or realignment of data
boundaries within SIOP

Data chain flag

Device controller

An indicator that specifies to SIOP how to handle various SIOP functions

Halt on transmission error flag

Interrupt at channel end flag

(Continued)
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Table 3-38. Glossary of SIOP Terms (Cont.)

Term

Definition

IL

IUE
1zC
10PB
IOPCE
IOPH
IOPME
MAE

Normally executed
instruction

Operational status byte
Order

Partially executed instruc-
tion

Presence indicator

S

Selector IOP

SIL
TDE
TME
T.C.
UEI

Valid data

Incorrect length

Interrupt at unusual end flag
Interrupt at zero byte count flag
Designates IOP busy

Designates IOP control error
Designates IOP halt

Designates IOP memory error
Memory address error flip-flop

An instruction whose execution involves accessing core memory. Therefore, delay
line associated with memory interface is triggered

Data byte received from a D/C during an order in service cycle

An operational step executed by an 1/O device

An instruction whose execution occurs when SIOP is in busy state when certain
instructions are received. Condition codes are sent to CPU but no core memory
accesses are made. Delay line associated with memory interface is not started
When true, indicates that associated byte position of a register contains valid data

Skip flag

An input/output processor that performs bidirectional data transfers between core
memory and high speed peripheral devices

Suppress incorrect length flag

Transmission data error

Transmission memory error

Terminal order

Unusual end interrupt

Data associated with a particular I/Q operation. Valid data not cleared from a
register during a particular 1/O operation is considered invalid data during next
/O operation. For example, if data in first two bytes of a word in core memory

is not part of record currently being processed, but is read into SIOP M-register
during data service, these two bytes are considered invalid data
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Paragraphs 4-1 to 4-7

SECTION IV
MAINTENANCE AND PARTS LIST

4-1 GENERAL

This section contains preventive maintenance procedures
and a parts list for the Sigma 5 and Sigma 7 SIOP. Also
included is a list of signals most often observed on an
oscilloscope when troubleshooting the equipment.

4-2 PREVENTIVE MAINTENANCE

All the documents listed on the Assembly Maintenance
Documents should be available at the site. They should be
complete and should accurately reflect the change level of
the equipment. Field change record stickers should be ap-
plied to the equipment and should reflect the change level
of the equipment.

4-3 EXTERNAL VISUAL INSPECTION

External surfaces of the equipment must be kept clean and
dust-free. Doors and panels must close completely and be
in reasonable alignment. The tops of cabinets must remain
cleared to allow free intake and exhaust of air.

4-4 INTERNAL VISUAL INSPECTION

The interiors of equipment must be free of wire cuttings,
dust, spare parts, and other foreign matter. No clip leads

or push-on jumpers should be in use during normal operation

and all cables must be neatly dressed by clamps or routing.

All chassis and frames must be properly bolted down, with
all hardware in place. Air filters should be checked for
cleanliness and should be replaced periodically.

4-5 SIOP TEST PROGRAMS

The diagnostic programs that exercise the units attached to
the SIOP should be run while varying the voltage margins

+10%.

4-6 TROUBLESHOOTING SIGNAL SUMMARY

Table 4-1 provides the location of various signals that are

most often observed on an oscilloscope when troubleshoot~
ing the SIOP.

4-7 PARTS LIST TABLES

The SIOP consists of the modules listed in table 4-2. The
table is arranged in six columns as follows:

a. Figure number that shows module location
b. Module name

c. Reference designator (slot and chassis letter of
the module

d. Name of the company that manufactures the module
e. Assembly part number of each module
f.  Quantity of each module required for each SIOP

The location of each module is shown in figure 4-1.

Table 4-1. Troubleshooting Signal Summary

SERVICE REQUEST AND STROBES
Signal Location Signal Location
CNSTR 10F20 PRD 10F45
sC 21E40
IC 14E40
FS 11E35 FSL 14E36 (AVO 09E08)
RS 14E27 RSA 11E03
MRQ 13D01 AR 13D08

(Continued)
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Table 4~1. Troubleshooting Signal Summary (Cont.)

SIOP STATE (PHASE)

Signal Location Signal Location

FIOTA 13F34 ZBCOT15 16E06

FM14B 03B21 ZBC1 15C44

FM41B 04A39 ZBC2 15C45

ENDFI 09814

ouT 09F39

FMO1B 03B26

FLAGS STATUS SYNC SIGNALS (D/C SERVICE)
Signal Location Signal Location Signal Location
DC 09D21 IL 04A26 FITIB OO 02A14
1ZC 09D44 TDE 04A27 FI11B OI 02A15
CC 09D09 TME 04A46 FIT1B DO 02A27
ICE 09D07 MAE 04A07 FIT1B DI 02A28
HTE 09D02 IOPME 04A21
IUE 09DO01 IOPH 04A09
SIL 09D39 IOPBI1 06A24
SKIP 09D42 10PB2 06A36
CM 16C47 ZBCI 04A02
CEl 04A01
UEI 04A14
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32 31 30 29 28 27 26 25 24 23 22 21 2019 18 17 16 15 14 13 12 1110 9 8 7 6 5 4 3 2 1

DT| HT| BT | FT|IT | LT |XT [BT |XT|AT|FT|IT|BT |FT|FT |FT|FT |AT|BT|LT|IT | AT|IT |LT XT|LT |LT |FT | BT|BT |IT
15(22| 24|26 {13 {10 |10 |10 |24 |37 |13{16 38|38 {38(38 |16 (10/20{16 | 1125 |21 10{13 (13 {37 | 18|15 |18

CHASSIS A

AT |IT | IT | BT|IT | LT |FT |BT |{IT |FT {FT |FT | FT|FT|FT | XT|LT | IT |IT |IT | IT | IT [ BT [FT |XT |XT|IT |FT|IT |FT |LT |IT
16 {2524 (2225|2126 |16 |16 |39 {3927 [39[26|39|10|13 {1615 (11| 11|11|18 |37 [10 {10 |15 |37 |16 |37 |13 |25

CHASSIS B

FT |FT|LT | FT| XT| ZT|IT |IT | BT |XT|ZT|BT |BT|IT [IT {ZT|BT (BT | LT|BT |ZT|BT|IT |LT | XT|ZT|LT |DT|HT|BT |ZT|BT
18|18 (13| 27|10[25(15 |25 25|10 |25 (10 |25(16|25 |25|10 |10} 21|15 |25 18|18 |13 |10 |25 (29 {14|15 |16 |25 |22

CHASSIS C

BT | FT |FT [FT | FT | ZT|FT |FT | FT|FT | ZT|FT | AT|FT [ AT| ZT|FT | AT| FT |AT|ZT| AT{ FT |FT |LT | ZT|XT |DT | HT| BT |ZT |BT
111818 |18 (18|25 (38 |38 |38|38 (25|38 (1138112538 |11{38(11(25|12|37(37(21 25|10 {11 |1515|25 |22

CHASSIS D

GT|FT | FT| BT |FT |FT |FT |FT |FT |XT |FT |AT|FT |AT|FT |AT|BT |XT | AT|BT | BT | AT|LT [AT|LT | XT FT {FT |LT |BT|LT
1118 | 18| 11|18{18 |18 |18 18|10 (38 |11 )37 | 1137|1116 |10 {10 |18 [25|12|21 |11 |21 |10 24|37 |20 |10 |21

CHASSIS E

BT | BT | XT| BT | BT |FT |FT |GT|BT | BT|FT |BT|IT|LT|IT |IT |BT | IT|IT |BT!AT|LT|LT|XT|IT |IT
22 11611011 | 15(18 |18 | 11]22 | 10|22 |24 {16 |65|15125{18 116 125 |16 |13 |64 126|10]|16|25

CHASSIS F 901195A. 356

Figure 4-1. SIOP Module Location Chart
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" Table 4-2. Selector Input/Output Processor, Replaceable Parts

Reference
N . e t . Qr
Fig. No. Description Designator Manufacturer Part No 4
4-1 Selector Input/Output Processor SDS 117620 1
Models 8285 and 8485
Cable Receiver ATI10 14E 123018 1
Cable Driver-Receiver AT11 9E, 17E, 19E, 21E, SDS 123019 8
i3D, 15D, i8D,
20D
Cable Driver AT12 11D, 11E SDS 124629 2
Cable Driver-Receiver AT13 10F SDS 125260 1
Rejection Gate AT16 328 SDS 126611 1
Clock Driver No. 2 AT24 23A SDS 128168 1
Buffered AND/OR Gate BT10 25A, 15C, 16C, - SDS 116056 6
21C, 2E, 21F
BAND Gate BT11 32D, 29k, 27F SDS 116029 3
Gated Buffer No. 1 BT15 2A, 13C, 3D, 26F SDS 117389 4
Gated Buffer BT16 20A, 25B, 3C, SDS 125262 6
16E, 11F, 29F
BAND Gate BT18 3A, 108, 11C, SDS 126613 5
13E, 14F
Fast Buffer BT22 30A, 298, 1C, 1D, SDS 127393 6
22F, 30F
Buffered AND/OR Gate BT24 i9F SOS 130967 i
BAND Gate BT25 24C, 12E, 20C SDS 130947 3
Delay Line DT11 5D SDS 126963 1
Delay Line DT14 32A, 5C SDS 127319 2
Counter Flip-Flop FT18 31C, 32C, SDS 124634 15
28D-31D, 24E-28E,
30E, 31E, 24F, 25F
Universal Flip-Flop FT22 20F SDS 124713 1
Buffered Latch No. 1 FT24 29A, 5E SDS 126745 2
Buffered Latch No. 3 FT26 198, 26B SDS 126856 2
Buffered Latch No. 2 FT27 21B, 29C SDS 126986 2

(Continued)
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Table 4-2. Selector Input/Qutput Processor, Replaceable Parts (Cont.)

Fig. & . Reference ¢
Index No. Description Designator Manufacturer Part No, |Qty
4-1 Selector Input/Output Processor
Models 8285 and 8485 (Cont.)
Buffered Latch No. 2a FT37 4A, 22A, 3B, 5B, SDS 130942 10
9B, 9D, 10D, 4E,
18E, 20E
Buffered Latch No. 3a FT38 16A-19A, 14D, SDS 130952 13
16D, 19D, 21D,
23D-26D, 22E
Fast Access Memory 8 x 9 FT39 18B, 20B, 22B, SDS 131072 4
238
Gate Expander No. 1 GT11 32E, 23F SDS 124715 2
Delay Line Sensors HT15 31A, 4C, 4D SDS 127391 3
NAND Gate IT11 11B-13B SDS 116994 3
Inverter Matrix IT13 21A SDS 117000 1
Gated Inverter IT15 6B, 14B, 26C, 16F SDS 117375 4
Gated Inverter IT16 4B, 15B, 24B, 19C, SDS 125264 7
6F, 13F, 18F,
NAND Gate IT18 1A, 10C SDS 126372 2
NAND/NOR Gate 1T24 308 SDS 128188 1
NAND Gate IT25 10A, 1B, 28B, 31B, SDS 128190 9
18C, 25C, 5F, 12F,
15F
NAND Gate IT26 28A SDS 128192 1
Buffer Inverter No. 1 LT13 5A, 6A, 27A, 28, SDS 123016 7
16B, 9C, 30C
Logic Element LT20 3E SDS 124717 1
Logic Element LT21 9A, 27B, 14C, 8D, SDS 126615 7
1E, 8E, 10E
Switch Comparator LT26 8F SDS 126982 1
Clock Logic LT29 6C SDS 127643 1
Logic Control LT64 9F SDS 135496 1
Parity Generator LT65 17F SDS 135574 1

(Continued)
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Table 4-2. Selector Input/Output Processor, Replaceable Parts (Cont.)

Fig. & .. Reference t
Index No. Description Designator Manufacturer Part No, |[Qty
4-1 Selector Input/Qutput Processor
Models 8285 and 8485 (Cont.)
Terminator Module XT10 7A, 24A, 26A, 7B, SDS 116257 15
8B, 178, 8C, 23C,
28C, 6D, 7E, 15E,
23E, 7F, 28F
Ribbon Cable Frame ZT25 2C, 7C, 12C, 17C, SDS 128060 6
22¢, 27C
Selector Input/Qutput Processor SDS 137304 1
Bus-Sharing Assembly*
Cable Driver-Receiver AT11 11A SDS 123019 1
Rejection Gate AT16! 15A SDS 126611 1
Buffered AND/OR Gate BT10 T4A SDS 116056 1
Gated Inverter IT16 12A SDS 125264 1
Logic Element LT20 13A SDS 124717 1
*Optional
fUsed in first selector IOP only
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