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Preface

This publication is intended for the customer engi h
maintains the IBM 3725 Models 1 and 2 Communicat?;:eer Hhe
Controller and the IBM 3726 Communication Controller
Expansion.

For thg 3725 Model 1 and 3726, this manual should be used
in conjunction with the 372573726 Maintenance Information
Manual (MIM) Part 2 for locating and replacing failing
field replaceable units within the communication control-
ler and expansion.

For.thet§725 MogﬁltZ. this manual should be used in
conjunction Wi he 3725 Model 2 Maint i
gonjunction with I aintenance Information

Organization

The manual is divided into two volumes:

J quume 1 contains introductory and how to fix informa-
ion.

. Volume 2 contains detailed descriptions of 372573726
functional units as well as extended troubleshooting
procedures for each unit.

Troubleshooting notes are added, where appropriate. These
enable you to continue troubleshooting when card and FRU
rgplagements have not removed the trouble, and to deter-
m1n: if a board, cable, or top connector is the failing
part.

Prerequisite Publications

The_reader should have an understanding of telecommuni-
catgops and modems. The following manuals provide a
training on the 3725/3726:

. Giggfogggel 1 Communication Controller, Introduction,
. 3725 Model 2 Communication Controll Introd i
63527058 er, Introduction,

Corequisite Publications

The followjng @anuals provide the procedures for operating
the communication controller:

. }725/3726 Communication Controller and Expansion,
Diagnostic Descriptions, 5Y33-2027

. 3725 Communication Controller, Operator's Guide,
GA33-0044%

U 3725 Communication Controller, Problem Determination

and Extended Services, GA33-0014
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CCU in 3725 Data

Note 1: As the CLAB and the CL2B boards
are split into two parts in this figure, one
for the channel adapter and one for the
scanner, the redrive (RDV) function is
shown twice for clarity. However, there

is one RDV per CLAB or C2LB board.

Note 2: LAB Pos. 3 to 8 organizatlon if LAB
type C installed ‘

TRM Tic Upto4d
1oc R N Ring Interfaces
D
\ [ .
BUS Scanner| LICs Up to 16 Lines
Legend

Clock signals

Data/control signals

Flow

—————— —————

— — —— —— —— — —— —— — — —— — — — — — — — — — —
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Transmission

I | Interface

I csS | TSS/TRSS
1
I I (See Note 2) For the LAB-3 board:
Up to Four lines per LIC
| 3725 Model 2 iLAB Pos 301B-A1 LAB ABorC Sc5&60rSc5&TRA 6|,,4 yp to Eight LICs
l l JLAB Pos 201B-A2 C2LB2 LAB A Only Scanner 3 '
Cc2LB2 01B-A2 LAB Pos 1 01A-A3 C2LB LAB A only Scanner 1 l I
I CA 3 l (Scanner Part) LIiC N
Channei | ~ Type X ¥ n
Interface _ Pos. 1 12
| | c2LB 01A-A3 cas F== | e |
(Channel Adapter Part) CA 1 (’ ——— CsP2 e Type X l To/From [ Up to
| } CADR-1A CVTL-1 A ! / 1 1ros. 2 I l ser 80 lines
“ = == etwork
To/From CHIN1] cCINT ROV k=" — S N YY) 55 s FES __Z LIC  [Type X 1
Hosts CVTL-2 ) l ) | I’Z)?e:ix Pos. 5 :
CADR- 2A +— {SeeNote 1) (See Note 1) - LIc
crinl ceinz ! cSM LIC  Type x i
| | CA2 ! | . | Type X [Pos. 6 22LB and C2LB2:
‘ fo) ' l Pos. 4 Jp to Four lines l
I 10C Bus & Up to 4 Scanners ser LIC and up
l l in the TSS [ to Six LICs per '
board l
'—-l— P R I I I T B — o co— —;-726 — e — — = = =y = 'Eee_N—oteb_) ——  cemm — ome  em )
CsS .. ese . A2 [LAB Pos 8 02B-A2 LAB A,B or C Sc 15& 16 or Sc 15& TRA 16 | |
- S 14 13& TRA 14
| [Chez ST 3725 Model 1—\ [LAB Pos 702B-A3 LAB A,B orC Sc 13& 14.0r Sc 13& TRA |
CLAB1 TAAD A ﬂ-AB Pos 6 02A-A1LABABorC Sc11&120rSc11& TRA 12
l I 01A- = I Tss/Trss JLAB Pos 5 02A-A2 LABA,Bor CSc9& 10 or Sc9& TRA 10
S I (Channel Adapter Part) | e X [TABPos402A-A3LABABoOrCSc 7&8or Sc 7& TRA 8 1
-+ CADR-1A CVTL1 ol | {LAB Pos 301B-A1 LABABorCSc58&60rSc5& TRA 6
TolFrom j:i'___——‘___j TS (TR T — ' [ LAB Pos 201B-A2 CLA B2 LAB A only Scanner 3
Hosts 4 1 CHIN1|CCINY ; | LAB Pos 1 01A-A3 CLA B1 LAB A only 01A-A3:Scanner 1 11
+ CADR-1B ____—— (SeeNote 1) . (Scanner Part) S€cOna >canner i
| l Channel Adapter 10C Bus|; | (in LABB only) LIC Type X —
1 A { Type X |Pos. 5 [—
| l I I "éépi Hal Pos. 1 ITTE l I
csP2) .2 . + §4LIC Type X
| : cTL2 | aTpl FES. 1] Tvpe X|pos. 6 TolFrom \ Yt
| : | (Local Storage) CCLK i CSP1 | pes| 2 ‘ Pos. 2 [[7C 11 256 lines
F User
- Tt ' RDV CS:’1 m i \ LIC Type X - Network
] . 1 )--- Type X |Pos.
| B H{ OFL13 — - (See Note 1) resmy . Hros fre =i
‘ g DFLI-2L- —t a2 . TIC |Type X T
4 | srac DFL1-1L DFL4 {*°§~1 DFL5 1 L Tvpe X |Pos. 8
ﬂ‘ : (ALU) [71—] uoc) -F1~ ¥—-—~———/F_rs( — Pos. 4 L] ] I
3 [ e ! o
L + . Up to 14 Scanners ICC-2 | I
| : o in the TSS ICC-1 "
2 ccus BSMI 'L mioc _l
| ] o01A-A2 b '-—————-——-—————————-———'
::: [ e 1
| = ' ' i
k2 ' . % | Diskettes
| i MMB | TTTTTTTTT ot Tmsmmmmmmes 1 [ P10 Bus
3 01A-AY b {(Up to 12 MEM cards) S v Mcc Diskette °
l ::: } : ' E:- DAC Drive ﬂ
»%) fl 1 :: —
3 SCTL . = mpC [
I ' E cPA Control ):
| R ACLK E Data only Control Panel Y opn
o - — [ T Primary
ECC CCA | EIA :}’ Operator Alternate
! E: MMC : X Console Operator
' E.;: A > Console
T e e e S !

L L mmm——

—_—— - — — -

!

— e e e e e e e s e s e mm e e o e =)



CCU Data Flow

The CCU:

Executes the machine instruction set
to perform arithmetic or logical oper-
ations, exchange data botween main
storaga and the work registers, and
also between the local stere and the
vork registers.

Communicates with adapters through tha
I0C logic in PIO or AIOQ mode:

PI0 _mode: The aexchange operation is
initiated by IOH/IOHI instructions in
the CCU, or MIOH/MIOHI in tha MOSS.

-0

AIO0 mode: The operation uses cycla

steals Tor data exchanga.

. Communicates wuith the M0SS through the
11055 leogic. The oparations parformad
can bke direct, indirect, or usae the
CCU level scan sensitive dasign (LSSD)
that enables M0SS to rzad or write any
LCCU discrete latch.

ERROR CHECKING CIRCUITS

An error in the 3725 sets one or mora of
the follomwing conditions (identified uith
a hexagon on the data flow):

POPR parity check

MDOR parity error

MIOC parity error
Storage double-bit error
Storage control error
Storace address/data parity error
Local stere parity error
Control error

D1l reg parity error

A/B bus parity error

ALU compare error

13 Z reg parity error

14 SAR parity error

15 ROS parity error

16 D2 reg parity error

17 I0C1 timeout

18 I0OCl bus in parity error
19 M0SS I0OC 0P error

20 Address exception error
21 M0SS OP check

23 I0C1 invalid CSCW

26 I0C1 storage protect

25 I0C1l address exception
26 Level 1 error re-entry

NHOOVONUTDWUN -

Pttt

Storage Control

Main Storage

Control
Program

il RO

LE

Cables to MOSS Board (See Chapter 4)

&

Z Bus X, 0, 1

@_ Other MIOC
Registers

Interrupt
Mechanism

----CCU
&HEHEOGa .
SAR ROS Control —-
ZBus X, 0, 1 X ROS >
h Storage Address Storage Data Y, X, 0, 1 > Cccu
0 {512 Words, > Controls
- Control 128 Bits/Word) > Clocks
B Lines —
Local Store PFAR
LV 2|00 X OP Cod
tx Z General '6 Bits 6, 7 Gate (POPR Selection) Checl? ¢
LV 5| Registers -
Lv 1| 27 1 Storage Data Bus Y, X, 0, 1
28
Local Store Bus X, 0.1
External
Registers P
Test 110C
e i
. it i Control ‘b@
__________ 6F i | A Reg | X
9 WRK | D Reg
(Hardware) H X |
the d BE ’ o E /O Bus 0, 1
T L ==
: : 1 H
[ Z Reg ] 19
X; 0 ! L ) 23 ;
o X @ @ Control Lines
L ! 0‘ N Bus
G -
o 1 WSDR (
— — B X MIOC Control
g s s e e 2 e 0 lAR‘ 0 MDOR
LAR 1 H MIOC Bus 1 Byte
-)g Register Address Bus 6 éits
0
1 Control Lines

>

Legend:

O Error Condition

Chapter 10.

Contral Control Unit

Cables to CA and
Scanner Boards
(Chapter 4)

To and From
CAs (Chapter 12)
CSPs (Chapter 13)

To and From
MOSS (Chapter 14)

Cables to MOSS Board
(Chapter 4)
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CCU Circuit Description (Part 1 of 2)

In the following description, '"#' indi-
cates the registers that can be displayed
on the 3727 console.

ARITHMETIC AND LOGIC UNIT (ALU)

There are two identical AlLUs, working in
parallel. Their results are constantly
compared; if a discrepancy occurs, an ALU
compare check is set.

The ALU operations performed are:

o Pass A bus data

. Pass B bus data

. A AND B
° AORB
U A XOR B
* Zero

° Shift right
° Addition

o Subtraction

FUNCTION REGISTERS

These registers are located on the MIOC
card.

Four function registers are used by MOSS
to force the CCU in diagnostic mode or
control the BT/AC function.

They are:

. Moda control register A

. Diagnostic mode control register

U Address compare control register

. BT lavel control raegister

For register bit descriptions, sea page
14-051.

Sevan function registers are used to
request ‘interrupts to the M0SS or the CCU,
or to provida carry and zero indicator
status. They are:

UJ M0OSS to CCU status register

° CCU to MOSS status A - through F
raegisters

For registar bit descriptions, seae page
14-040.

Four function registers are used by MO0SS
to control the LSSD circuits in the CCU.
They are:

. String select register

. M0OSS scan register

. Step register

) Clock step control register

For register bit descriptions, see page
14-071.

Three function registers are used by MOSS
to control the indirect operations. They
are:

. CCU ROS address register

. Maintenance data operand register

. CCU local store address register

For register operation, see page 164-060.

INSTRUCTION ADDRESS REGISTER (IAR %)

The IAR is work register 0. It stores the
next sequential instruction address.

each instruction decode time, the IAR
contents are loaded into the LAR.

I0C REGISTERS (A AND D)

The A reg is loaded with the contents of
the Rl field of the IOH/IOHI instructions.
In AIO operation it contains the cyclea
steal address.

The D reg is used to exchange data with
the adapters.
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LAGGING ADDRESS REGISTER (LAR ¥)

The LAR is a "came from' register. It is
loaded from the IAR at the beginning of
each instruction (see page 10-230 for
details).

MAINTENANCE DATA OPERAND REGISTER (MDOR)

The MDOR is a byte register used to
exchange data between the CCU and the
MOSS.

OPERATION REGISTER (OP REG %)

The OP register holds the first 2 bytes of
the instruction being executed.

PRE-FETCH ADDRESS REGISTER (PFAR)

The PFAR holds the storage address of the
instructions to be loaded into the POP
registers. It is updated from the SAR
each time a branch is taken.

PRE-FETCH OPERATION REGISTER (POPR)

Instructions are pre-fetched to increase
the CCU performance.

Two to four instructions are loaded in
sequaence into POPRA through POPRD. The
POPs are then transferred one by one to
the operation register (0P reg) for decod-
ing. If a branch is taken, the contents
of the POPRs are emptied and POPR loading
restarts from the new SAR address (branch
address).

CCU READ-ONLY STORAGE (ROS)

The ROS consists of 512 words of 128 bits
each., Decoding of the OP register causes
the selection of a routine in the read
only storage (R0S) to set hardware latch-
es, to gate data information, and to
select a data flow path for the execution
of the instruction.

10-030

STORAGE ADDRESS REGISTER (SAR)

The SAR holds the current or last-used
:torage address. It is 3 bytes (X, 0, 1)
ong.

WORK REGISTERS (WKR X)

The eight work registers are all 22 bit
registers. They are used with any inter-
rupt level. The WKR contents update auto-
matically the eight general registers of
the working interrupt level. Thus, a
branch to a higher interrupt level can be
taken with no need to save the contents of
the work registers.

WRITE STORAGE DATA REGISTER (WSDR)

The WSDR contains 24 data bits and three
parity bits., It receives operation
results from the ALU.

Z REGISTER

The Z register is a 22-bit register used
go generate and check the parity of the 2
us.



CCU Circuit Description (Part 2 of 2)

ROS OPERATION

The R0OS operation within a CCU operation
preoceeds as follows:

Using its instruction set routines, the
ROS performs the actual CCU instruction
execution. Special routines control other
operations such as interrupt handling and

cycle stealing.

Refer to tha following

figure for CCU/ROS cperation.

CCU/ROS OPERATION

CCU Operation

Routine in
storage

a2

CCU Control

e Increment IAR

e Execute

e Fetch next instruction from IAR contents

ST Address 1AR

ST Rl x ['—| sT | opReg =

.o End —

RQOS Operation

Set ST address

ROS Map

A Routine

L Routine

Fetch next pico-
instruction
Branch to next
address

Execute

ST routine end ~e——|

ST Routine

End

Instruction
Set
Routines

%* Ir:ierrupt Hardling

% Branch Trace

% Address Compare

% Cycle Steal 10C

Special
Routines

Chapter 10.
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CCU Characteristics and Packaging

CONNECTORS

Connector| Cable Signal Table Numbers

01A-A2A3 I0C 1 2 3

01A-A2B1 |Storage| 7 8 9 10 11

"|01A-A2V2 MIOC 12 13

For 10C and MIOC buses, see page 10-020.

TIMING

The CCU cycle is 200 ns.

The storage cycle is 400 ns for read oper-
ations (800 ns if a refresh cycle occurs)
and 600 ns for write operations (1000 ns
if a refresh cycle occurs).

The CCU is not synchronous with the stor-
age, the adapters, or the MOSS.

INTERRUPTS

Level 1 All errors

Level' 2 Scanner control
Level 3 CA control

Level 4 NCP/EP supervisor
Level 5 Message processing

CCU BOARD PACKAGING

Cable wires are described under "Signal
Tables™ on page 4-080 onward. Numbers in
the following table correspond to circled
numbers in the signal tables.

Cable Signal Table Numbers
I0C 1 2 3
Storagef 7 8 9 10 11

MICC 12 13

(See page 4-060 for card location.)
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CYCLE STEALS
High-priority cycle steal is used for
scanners.

Low-priority cycle steal is used for CAs.

INSTRUCTION SET

The instruction set (listed on page
10-100) is the same as for the 3704/3705
except for two additional I/0 instructions
(IOH and IOHI).

CCU MAIN STORAGE

See details on page 10-050.

LOGIC PARTITIONING

Most of the cards perform complete CCU
functions except for the DFL1, 2, and 3
cards, which share the CCU register bits.
The CCU functions performed by each card
are indicated in the following table:

10-040

Cards

Functions

DFL1-1
DFL1-2
DFL1-3
(See Note)

IAR, WKRs 1 to 7, SAR, MDOR,
I0C address register, I0C
data register, I0OC D register
parity check, 0P register,
POP register, POP control
WSDR, error circuits

DFL4
(ALY

ALU, ALU compare, IAR
increment, SAR increment
PFAR, LAR, Z register

DFL5
(10C)

I0C registers, tag handling
pointer address generation

I0C error functions, MIOH -
flag

CTL1

Priority mechanism, M0OSS OP
control, IOC control, IPF
control, CCU user indicator,
Input instruction decode,

Z bus and A/B bus source
control, OP register latches,
ROS address generation, R0OS
POP parity, B bus parity,
Control of STG, WSDR, SAR,
IAR, control STG to bus

CcTL2

Local store, LS control, LS
test, LS parity, SP/AE,
SP/AE user keys, SP/AE RAMNM,
output instruction decode,
C/Z mechanism errors (for
exi?ple, overflow, double-
bit).

MIOC

Registers, direct read/urite
operations, LSSD mechanism,
Selection, Read operation,
LSAR, ROSAR, MIOC register,
MIOC error detection,
interrupt mechanism

BTAC

BTAC mechanism, high
resolution timer, remote
power off

CCLK
(Clock)

CCU clocks:

A, B for LSSD shiTtts,
B, C operations
Storage clock

BSMI

Buffers and drivers to MMB,
CCU logic/storage logic
converters

Note: DFLI1-

1, DFL1-2, and DFL1-3 have the

same part number.

DFL1-1
(01A-A2M2)

DFL1-2
(01A-A2L2)

DFL1-3
(01A-A2K2)

Bits 5, 7,
bytes X, 0,

P |Bits 3, 4, 6 |Bits 0, 1, 2

’1 bytes X, 0, l|bytes X, 0,1




Main Storage Description

DATA FLOW

Although the storage is packaged on the
MMB, it is logically part of the CCU data
flow.

The storage is divided into three parts:
1. Memory (MEM) Cards:

Each card stores 64K words (256K
bytes). On some early machines,
depending on the EC level, MEM cards
1 through 8 may store 32K words (128K
bytes) only. If this is the case, do
not mix the 128K byte cards and 256K
bvte cards in _the first eight MEM

positions.

Each word consists of 32 data bits
and eight ECC bits.

The maximum storage capacity requires
12 MEM cards for the 3725 Model 1,
and four MEM cards for the 3725 Model
2.

2. Error Checking and Correction (ECC)
Card:

The ECC card detects and corrects all
single-bit errors, and some
double-bit errors.

3. Storage Control (SCTL) Card:

The SCTL card controls storage oper-
ations.

STORAGE BUSES AND PACKAGING

(See page 4-060 for card location)

[ABC _____ MNPQ mmB
Pttt — — —— X OIA-A1
7
_ii(Upm12 g #
1 2|S| MEM cards)|Z|2| 2[R

AT} wiwl ®

=|= 22/ ‘~

/

Data
Bytes 0,1

ccus
OlA-A2

I
o[ CCLK

STORAGE ADDRESSING

The SAR is used to address the storage.

It is 25 bits wide (22 address bits, three
parity bits). A storage position is
always four bytes long.

The storage is structured on a word basis.

SAR

x

-=- X.3 to X.6 are used to
-- select MEM cards (4 bits)

-- see 1.0

o |

NS PUWN—O NOUMDUNFO | NOUBTDWN
[}
[}

-- 0.0 to 0.6 are used to
-- select storage positions
-- on MEM card to be

-- refreshed

[
.

-- X.7 and 1.0 to 1.5 are
-=- used to select storage
-- positions on the MEM
-- card for data read and
-- write

-- 1.6 and 1.7 select byte(s)
-- in a storage word, as follows:

Byte Y i X i 0 i 1

1.6, 1.7 00 01 10 11

ECC MECHANISM

The ECC card generates eight check bits,
which are appended to the 32 data bits of
a word to be written in storage. During
read operations, the ECC card detects and
corrects all single-bit errors and some
double-bit errors.

Note: Cable wires are described on page
4-080 onward. Circled numbers relate
cables to signal tables.

STORAGE OPERATIONS

Storage Word

1 i ECC

| <==mm=- Data Bytes------------ >|<-Byte->|

The storage operations are read, write,
ECC control, refresh, and read storage
size.

Read: A 40-bit word is taken from a stor-
age location. The ECC bits are checked
and replaced with parity bits for CCU data
flow operation.

Write: A 40-bit word is stored in a stor-
age location.

A CCU instruction may need only one data
byte changed out of the four data bytes of
the storage word. For this reason, a
write operation consists in:

1. Reading the storage word

2. Modifying the number of data bytes
required

3. Writing back the new word

The ECC bits are computed for the new
word.

ECC Control: (Qutput X'74') The SCTL can
disable the ECC mechanism for initializa-
tion or diagnostic purposes:

ECC Disable Control (X'74' bit 2)
ECC Transparent Control (X'74' bit 3)
ECC Urite Control (X'74' bit §)

Activating the storage control output tag
causes the SCTL to sample the three data
bus bits as defined above.

Refresh: Reading a storage location does
not change the contents of that location.
However, the storage consists of dynamic
array chips on which the cells must be
refreshed every 2 ms to keep the data
valid. 256 storage cycles (128 on some
early machines) are required to refresh
all storage positions.

The negative pulses of the refresh clock
(from ACLK) start the refresh cycles on
all MEM cards.

Read Storace Size: (Input X'70') bLlhen
this operation is requested by the CCU,
the SCTL places on the data bus (byte 0)
the storage size actually implemented, for
as long as the input X'70' line is active.

Double-Bit Recovery Cvcle: When a
double-bit error is detected by the ECC
card, the contents of the ECC latches are
frozen and, at completion of the current
cycle, the storage enters a recovery cycle
consisting of the following steps:

1. Invert write

2. Invert read

3. MWrite back

4. Read (after recovery)
The double-bit error is corrected provided

one bit error is hardware, the other one
software.
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Storage Operation Timing

Note: See page 10-800 onward for scoping
routines, timing diagrams, and details of
read, write, output X'74', input X'70°,
and refresh operations.

READ

In one MEM cycle or two CCU cycles:
OBJECTIVE

Get all necessary information
from the CCU to address a G¢-byte
word.

OPERATION

Set 'storage go' and 'address'
lines

Fetch data. The data bus is
disabled.

The SCTL card reports to the CCU
any address parity errors.

The 40-bit word is available on
the data bus for correction by
the ECC card.

OPERATION

The ECC card samples the 40-bits
on the data bus.

The ECC card makes a potential
single-bit error correction, or
detects a double-bit error.

Storage grant is sent to the CCU
if no double-bit error is
detected.

36 bits are placed on the data
bus for reading by the CCU.

The ECC card reports any
double-bit error detection,

and starts the double-bit
recovery cycle, 1f such an error
was detected.

WRITE

In one MEM cycle or three CCU cycles:

OBJECTIVE

Get all necessary information
from the CCU to write 1 to &
bytes into storage.

OPERATION

Set 'storage go', 'byte select’,
and 'address' lines.

Gate the bytes to be stored
(from BSMI card), and the ECC
half byte (from ECC card).

The SCTL card reports any
address parity error.

The ECC card reports any parity
error detected on incoming
data bytes. UWriting is aborted.

If no error, read data is
fetched and the data bus is
disabled.

The 40-bit word fetchad into MEM
is placed on the data bus and
sampled by the ECC card for
correction.

The ECC card makes a potential
single-bit error correction,
or detects a double-bit error.

The byte(s) to be stored

are placed by the BSMI

card on the data bus. The other
byte(s) are merged on the data
bus by the ECC card.

The ECC byte is reset.

The ECC card generates the eight
new ECC bits.

Storage grant is sent to the CCU
if no double-bit error was
detected. Otherwise, a
double-bit recovery cycle is
started.

The 40 new bits are placed on
the data bus for writing into
storage.

oUTPU

In th

T X'74' (ECC CONTROL)

ree CCU cycles:

OBJE

Cont
chan

CTIVE

rol the ECC input lines to
ge the ECC mode.

OPER

The
bits
cond

ATION

SCTL samples data bus byte X
2, 3, and 4, then
itions the ECC card, which

stays in the same mode of

operation until the next storage
control output tag is executed.

X.0 = Diagnostic only

X.1 = Diagnostic only

X.2 = ECC Disable

X.3 = ECC Transparent

X.4 = ECC Write Control

(See Note)

X.5 = Diagnostic only

X.6 = Diagnostic only
Note: Bit X.4, when on, allows the ECC
mode to be changed via bits X.2 and X.3
(see page 10-825).

372573726 Maintenance Information Manual

INPUT X'70' (READ STORAGE SIZE)

In one or more CCU cycles:

OBJECTIVE

Get from SCTL card the size of
the main storage.

OPERATION

The SCTL, through the ECC card,
places on data bus byte 0

(bits 3 to 7) the storage size
implemented on the storacge
board.

The SCTL also places information
about the mixing, if any, of
128K and 256K MEM cards

(bits 0 and 1).

REFRESH

In one MEM cycle or two CCU cycles:

OBJECTIVE

Keep the main storage data valid

OPERATION

The data bus and refresh address
bits are disabled. Tha opera-
tion is controlled by the SCTL
card, which generates the
refresh address and appropriate
timings.
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Storage Data Flow and Partitioning

+5v

ccu

! To CTL1, CTL2

. ) - - - L] - ﬁ -
+12v MMB 01A-A1 CCuB 01A-A2
+5V Connectors Connectors
—5V + BV
-——_* L CLK (Note 3)
S| felefelz]|S SCTL e E—
=|° il RN RO Refresh . rZD .
LEU ole® (Note 1) ) Control
. } | ZE @ B1E -
— ” L= } (Note 2)
Read/Write
MEM - — ) BSMI
Cards 01A-A1-Q2
(Note 4) | A3 ] Address Bus (22 3) B1B Card
B2 52 N2 4
{ 16 Bits
! ! I ) | r (7
A2 7 B1A
Redrivir'\g (40) BIDI r S U@ Data Bus Bytes-(32+ 4P) v '>
[ : ]
(32 + 8 ECC Bits) (40)
ECC U
ard ! Notes:
C (\L noxes:
ECC Control i 1. The 11 'Card Inserted' lines from
MEM-2 through MEM-12 indicete the
+5v presence of the corresponding MEM
B e 1 card: MEM-1 is_assumgd to be pres-
01A-A1-P2 ent in any configuration.
1 2. The two lines from MEM-1 and MEM-9
indicate the type (128K or 256K
- - - - - bytes) of the MEM cards plugged -
respectively in positions 1 through
| 8, and 9 through 12. Do not mix
| the two different tvpes of cards.
MMB (CCU) Card Functions The storage size is obtained by
combining the presence and type of
: all the MEM cards. This is carried
CardjFunctions out by Input X'70' (see page
SCTL|Storage Internal timing - M clocks 10-230).
éggteggLiimihg from ACLK 3. The circled numbers relate to the
Data out gates to ECC, BSMI, gagies descrlbeg_agothﬁ S‘rg"al
storage ) ) X ables on page onwards.
g?;g';nserted detection Cinpu 4. Some early machines which do not
5 5 have applied EC A04406 are limited
éggzs?:gb1t generation and to 1024K bytes of storage (eight
Address/data parity checking (from iﬁaK NEN8§ards in positions 1
ccud ) . rous :
g:zgt:;glzygzgoghggpggzggg-bit Before incrementing storage above
error 1024K bytes on these machines, EC
: 504406 (SCTL and ECC cards upgrad-
£CC |Single-bit error correction ing) must be applied.
Double-bit error recovery. | 5. Before incrementing storage above
| 2048K bytes, EC A20965 and 342074
MEMx | 32K words (128K bytes) of storage, | must be installed.
or 64K words (256K bytes) of
storage (see table at right)

STORAGE CONFIGURATIONS

Card Field-Upgraded Factory-Upgraded
Location|Machines Machines
on MMBp |--—------mme e
(01A-Al1>| MEM |Storage MEM | Storage
Cards | (K Bytes)|Cards |(K Bytes)
B2 MEM-1 MEM-1X%
c2 MEM-2 MEM-2% 512
D2 MEM-3 MEM-3% 768
E2 MEM-4 512 MEM-6x% 102¢4
F2 MEM-5 MEM-5% 1280
G2 MEM-6 768 MEM-6 % 1536
H2 MEM-7 MEM-7% 1792
J2 MEM-8 1024 MEM-8% 2048
(Note 6) (Note 5)
K2 MEM-9% 1280 MEM-9% 2304
L2 MEM-10%| 1536 MEM~-10x 2560
M2 MEM-11%| 1792 MEM-11% 2816
N2 MEM-12%! 2048 MEM-12% 3072
(Note 5)
Legend:

X : 256K MFM cards
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Program Level Priorities and interrupts (Part 1 of 2)

The 3725 control program is interrupt
driven. It runs on five levels. Level 1
has the highest program priority, while
level 5 has the lowest priority and forms
the background level.

INTERRUPT MECHANISM

The interrupt mechanism (hardware) deter-
mines which level can be entered. The
following conditions must occur for level
'n' to be entered:

. Program level 'n' must not be already
active.
U The current instruction execution must

be completed.

J No interrupt request of higher priori-
ty must be present.

U Program level "n' must not be masked
off.

° Cycle steal requests must not be
present.

Just before a program level execution
reaches its last instruction (Exit
instruction):

° The interrupt that has just been
serviced is reset.

Then, after the Exit instruction:

U The preceding interrupted program
level resumes where it was stopped.

The following example illustrates the
interrupt mechanism.

TIME
LEVEL 5

Branch to L& |Int. req. L2 LEVEL 2
Start address ‘t-------o------ >
Branch to L2
Start address |
No higher request |
S Exit

Instruction

v . .
V Wait for next interrupt request

MULTIPLE INTERRUPT REQUESTS ON SAME LEVEL

Once entered, the program level must
determine the cause of the interrupt. The
priority between simultaneous requests for
the same interrupt level is resolved by
the program level just entered.

Input X'77': Obtains the level 2 and 3
interrupt requests that were set by the
scanners or channel adapters.

Input X'7F': Obtains the level 2, 3, and
4 interrupt requests that were raised by
the CCU, the M0OSS, the program, or the
operator.

Input X'7E': Obtains the level 1 inter-
rupt requests that were set by the CCU.

Input X'76': Obtains the level 1 inter-
rupt requests that were set by errors in
the adapters.

Input X'7D': Obtains the CCU hardware
errors that caused the level 1 interrupt
request.

SETTING/RESETTING INTERRUPT REQUESTS

Instructions X'7B' (set PCI level 2),
X'7C' (set PCI level 3), and X'7D" (set
PCI level 4) set the PCI interrupt
requests. The output X'76"' resets the I0C
level 1 requests. Certain bits in output
X'77' (miscellaneous control) reset the
PCI requests and other CCU interrupt
requests such as the interval timer level
3 request and the SVC level 4 request. If
any bit is on in registers X'77', X'7E',
or X'7F', a request for a particular
program level is active; it must be reset
or masked before the program can execute
in a lower level.
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CCU Program Level Priorities and Interrupts (Part 2

INTERRUPT REQUEST SOURCES

Adapter L1 Request (Error)
Address Compare L1
Akddress Exception L1
L5 I/0 Check L1
Protect Check L1
Invalid OP Check L1
IPL Request L1

MOSS Inoperative L1
Hard Error L1 (Note 2)
I/0 Parity Error

I/0 Timeout Error

Adapter L2 Request (Scanner)
Program-Controlled Interrupt L2
MOSS Diag L2

Adapter L3 Request (CA)

M0OSS Diag L3

Interval Timer L3
Program-Controlled Interrupt L3
Panel Interrupt Request L3

Adapter L4 Request (Not Used)

Program—Controlled Interrupt L4

MOSS Req SVC L4 (MHote 3)

MOSS Req Response L&

SVC L4 (Call from Level 5)
(Note 3)

Interrupt L1 ==>

Interrupt L2 ==>

Interrupt L3 ==>

Interrupt L& ==>

No Interrupt ==>
(First Entry)

of 2)

No return address
(higher level of
interrupt)

Notes:

1. The interrupt level 1, 2, 3, and &
starting addresses are set during IPL
via output instructions X'40' through
X'43',

Program Level 1 Hardware
Starting Address in LS 40 C and Z Latches For L1
(Note 1> o mmmmmossmoso——mmom—eeee— e
General Reg Group & <==
EXIT Instruction |Reg Addresses X'20'to'27'
" -
| [ Return address from
| | interrupted level 2:
} } from Reg X'00'=IAR
| Vv
Program Level 2 Hardware
Starting Address in LS 61 C and Z Latches For L2
(Note 1> | mmmmmemmee s e e
General Reg Group 0
EXIT Instruction |Reg Addresses X'00'to'07"'
A |
| | Return address from
| | interrupted level 3:
I i from Reg X'08'=IAR
I v
Program Level 3 Hardware
Starting Address in LS 42 C and Z Latches For L3
(Note 1)  fmmmmmmmmmmm e
General Reg Group 1
EXIT Instruction |Reg Addresses X'08'to'OF"'
A |
| | Return address from
| | interrupted level 4:
} { from Reg X'10'=IAR
| v
Program Level ¢ Hardware
Starting Address in LS 43 C and Z Latches For L%
(Note 1) | emmemmmmmm e e
General Reg Group 2
EXIT Instruction |Reg Addresses X'10'to'l1l7"®
A |
| | Return address when no
| | interrupt is pending:
I = from Reg X'18'=IAR
| v
Program Level 5 Hardware

C and Z Latches For L5

General Reg Group 3
Reg Addresses X'18'to'lF'

2. Hard errors stop the CCU unless it is
in bypass mode.

3. SVC is supervisor call.
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MIOC Control Logic

The CCU and the MOSS communicate via the
MIOC control logic. This interface card
enables the M0SS to:

. Read or write any register or storage
location in the CCU

. Set or resct all discrete CCU latches
and read out thair status

U Interrupt the CCU
Also, tha MIOC allows the CCU to interrupt
the MOSS. ;

To perform these functions the MIOC card
oxecutes:

. Direct oparations
. Indirect operations
° Level scan sensitive design (LSSD)

operations. For a description of
L5SD, saa Chapter 14%.
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MIOC DATA FLOM

ccuB
01A-A2

ooooooooooo
.......
...................

y 01A-A2U2
'5 MIOC Registers
CCU to MOSS status registers

provide CCU status indications.
May cause interrupt to MOSS.

MOSS to CCU register (cause an
interrupt to CCU).

-
Connectors Connectors &%

o
X 3
o e
o R
3
.. 0%
o o
33 o
o S
o o
o S
v o
e o
o
o oo
ot .
o

3

Fvac Clock and

N Controls

Address (6+P)
(Registers are
addressed- as MOSS
external registers)

Data Bus (8-+P)

LSSD registers

ﬁT/AC registers

Diagnostic mode control register

Indirect operation registers

]

MDOR

Address
(Some registers i
are addressed as 3
CCU external 3%
registers)
Data Bus
(Data is sent o
by hardware or =
by program)

ooooooooooooo

Note: Circled numbers relate cables to signal table on pages 4-080 onwards.

DIRECT OPERATIONS INDIRECT OPERATIONS

In direct operations, the MOSS reads or
mwrites any MIOC register to:

In indirect operations, the M0SS can read
or write to any CCU circuits such as data
flow registers, uork registers, or CCU
U Check the CCU status (carry or zero X'7%x' registers.
indicators, interrupt level running)
. Placa the CCU in diagnostic moda Indirect operations take one or several
CCU RNS cyeles to run.
U Preparae the branch trace and address
compare circuits Indirect looped operations allow storaga
. diagnostic operations (storagas scan).
U Control LSSD operations

. Prerare indirect operations

Direct operations usually take a CCU
cycle, and require a CCU ROS cycle to run.

10-090

LSSD OPERATIONS

During LSSD operations, the M0OSS can
checkout or change the status of any
discrete CCU latch. Thesae operations can
be performed after any CCU cycle, by stop-
ning the CCU clock.

L5SD operations are diagnostic tools used
during IML, or when running CCU diagnos-
tics.

I0C CONTROL LOGIC

Data, address, and control information
exchanges take place betuween the CCU work
registers and the adapters attached to the
I/0 bus. They use the I0C control logic
(packaged on the DFL5 card).

The IOC logic operates in two different
ways, depending on whether the program
initiates the operation (PI0), or an
adapter initiates it (AIO). 1In bnth types
of operation, the A (address) and D (data)
registers of the I0C logic act as buffars
between the CCU and the channel adapters
or communication scanners.

Tha data bus carries interrupt requests
from the adapters (levels 1, 2, and 3)
when it is not busy with PIC or AIOQ oper-
ations.

For dotails of I0C operations, see Chapter
11.



Instruction Formats

Second halfword 1 1 1111
012345678 90123%45
Add Byte 0 Add Byte 1
Contents depend on adapter
Add Byte O Add Byte 1

Format|Mnemonic|Oparand Field F. |Mnemonic cZ l 111111
Instruction Code Format Code Instruction Latch|0 1 2 3 456 7|8 90123¢45
Adapter Input/Qutput 2R I0H R1,R2 EXIT|EXIT Exit n 6 00O0O0OGCOOC|0O1110000
Adapter Input/Output Immediate RA IOHT R,A
Add Character Register RR ACR R1(H1),R2(N2) RA BAL Branch and Link n 1011 1| R |8 1 Add Byte X
Add Halfword Register RR AHR R1,R2 IOHI Adapter 170 Immediate Y 000O00O R |o0111000°0°0
Add Register R AR R1,R2 LA Load Address n 1 0111 R |0 0 Add Byte X
Add Register Immediate RI ARI R(N),1I
AND Character Register RR HCR RI(H1),R2(N2) RE IN CCU Register Input n 9] E |0| R I E 1100
AND Halfword Register RR HHR R1,R2 ouT CCU Register Qutput n 8l E ] R £ 0100
AND Register RR HR R1,R2
AND Register Immediate RI NRI (M), I RI ARI Add Register Immediate y 1 0010] R |H| Immediate Data
Branch RT B T CRI Compare Reg. Immediate Y 1 0110| R IN| Immediate Data
Branch and Link RA BAL R,A LRI Load Register Immediate y 1000 0| R |N|] Immediate Data
Branch and Link Rezgister 2R BALR R1,R2 HRI AND Register Immediate v 1 1100] R |N| Immediate Data
Branch on Bit RT BB R(M,M), T ORI OR Register Immediate v 11010| R |H| Imnediate Data
Branch on Count RT BCT R(,T SR Subtract Reg. Immediate \Y 1010 0| R |N| Immediate Data
Branch on C Latch RT BCL T TRM Test Register Under Mask v 11110] R IN| Immediate Data
Branch on Z Latch RT BZL T XRI XOR Register Immediate Y 1100 0] R |H| Imnediate Data
CCU Register Input NE IN R, E
CCU Register Qutput RE ouT R,E RR BALR Branch and Link Register n 0] R2 0| R1 010000900
Compare Character Register RR CCR R1(H1),R2(H2) I0OH Adapter Input Output y 0| R2 0} R1 31010000
Compare Halfuword Register RR CHR R1,R2 AR Add Register Y 0| R2 0| R1 10011000
Compare Register RR CR R1,R2 CR Compare Ragister Y 6| R2 0| R1 10111000
Compare Register Immediate RI CRI R(N}, I LOR Load with Offset vy 0| R2 0] R1 11111000
Exclusive OR Character Register RR XCR R1(N1),R2(N2) LR Load Register \ 0] R2 0| R1 1 0001000
Exclusive OR Halfword Register RR XHR R1,R2 HR AHD Register v 6] R2 0| R1 11101000
Exclusive OR Register RR AR R1,R2 OR OR Register Y 0| R2 0| R1 11011000
Exclusive OR Register Immediate RI XRI R, I SR Subtract Register v 0| R2 0] R1 101061000
Exit EXIT |EXIT AR X0OR Register y 6l R2 6] R1 11060100°G¢C
Insert Character RS IC R(H),D(B) el R antatatn bttt e e Rl e ——————
Insert Character and Count RSA [ ICT R(N),B ACR Add Character Registar v 0|rR2 |NJOJRY |H|O O 011000
Load RS L R,D(B) CCR Compare Character reg. v 9|r2 |H|O|RL |H]O 0 1 11000
Load Address RA LA R,A LCOR Load Char nith O0ffsect Reg. v gJR2 |NJOIR1 JH|IO 1 1 11000
Load Character Register RR LCR R1(H1),R2(NMN2) LCR Load Character Register \Y 0|R2 IN 0|Rl |Hl0 0 0 0100GC
Load Character with O0ffset Reg KR LCOR R1C(H1),R2(H2) NCR AND Character Register v 0|R2 |NJOJRYl [H|O 1 1 01000
Load Halfword RS LH R,D(B) OCR OR Character Register y o|R2 |H|O|RL |H|O 1 011000
Load Halfword Register nR LHR R1,R2 SCR Subtract Character Reg. Y 0lR2 |NIO|R] IN 00101000
Load Halfword with 0ffset Reg RR LHOR R1,R2 XCR XO0R Character Register Y ¢lR2 |NIOJR1 |N|O 1 C O 100TC
Load Register RR LR R1,R2 ———— ] e ettt D DL DL DDl DD DL
Load Register Immediate RI LRI R(N),I AHR Add Halfword Register % 0| R2 0] R1 10010000
Load with O0ffset Register RR LOR R1,R2 CHR Compare Halfuord Register Y 0| R2 0| R1 10110000
OR Character Register RR CCR R1(N1),R2(HN2) LHOR Load Halfword with Offseat v 0] R2 0] R1 11110000
OR Halfword Register RR OHR R1,R2 LHR Load Halfword Register y 0 R2 ¢| R1 10000000
OR Register RR OR R1,R2 HHR AND Halfword Register y 0] R2 0| R1 11100000
OR Register Immadiate n ORI R(N), I OHR OR Halfword Register v 2| R2 0| R1 11010000
Store . N5 ST R,D(B) SHR Subtract Halfword Reg. Y 0| R2 0] R1 1 0100000
Store Character RS STC R(H),D(B) XHR XOR talfword Register v 0| R2 9] R1 11000000
Store Character and Count RSA |STC R(N),B
Store Halfword PS STH R,D(B) RS L Load % 6l B Jo] R Jo] Displ. |1 0
Subtract Character Register RR SCR R1(N1),R2(H2) ST Store n ol B {2l R |1l ©Displ. |1 0
Subtract Halfword Registor RR SHR R1,R2 il et I il Bt bt bt e b
Subtract Register RR SR R1,R2 LH Load Halfword v OI B IOI R |0l Displ 1
Subtract Register Immediate n SRI R(N),I STH Store Halfword n 0 B |o R |1] Displ 1
Test Register Under Mask I TRNM HAQIDIFD | Bl ettt bt Kbl ettt ettt kst deiet
IC Insert Character ; 0| B lll R jo0|Displacement
STC 5tore Character n 0 B |1 R |1|Displacement
RSA |ICT Insert Char. and Count n ol B lOl RINIOOO1O0000D
STCT Store Char. and Count n ol B ol R IHlo 0210000
RT B Branch n 1010 1| Displacement
BCL Branch on C Latch n 10011 Displacement
bZL Branch on Z Latch n 10001} Displacement
BB Branch on Bit n 1 1 MM1| R |HIM| Displ.
BCT Branch on Count n 10111} R M1l PDispl.
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Instruction Decoding

These tables may be used to decode the
four-digit hexadecimal representation of a
3725 machine instruction.

Use the tables as follows:

1. Locate the first digit (D1) of the
instruction in hex in tha column of
numbers on the left side of Table 1.

2. Locate the second digit of the
instruction in the row of numbers ot
the top of Takle 1.

3. Go to the intersection of the colunmn
and row represented by the two
numbers. You will find either the
mnemonic or a reference to Table 2,
Table 3, or Table %.

Tables 2 and 4 require that you locate
digit three (D3) of the instruction only
in the row of digits at the top of each
chart. Follow the instructions for Table
1 to use Table 3, substituting digit three
(D3) and digit four (D&).

Jable 1
(D2)
0123656789 ABCDETF

0

(D1)
1
2 |
3 Table 3 Table 2
4
5
¢
7
8| it | naL
of w1 | oL
Al set | o
s ekt | Table 6
S xr |
o orr B3
g ner
Fl R

Jable 2
(D3)
01236456178 9ABCDETF
IC STC
Jable 3
(D4&)
0 1 2 3 G 5 7 3 9 A B c D E F
(D3) 0] (Mote 1) LCR
1 et ACR
2|(Note 1) SCR
3| ster ccR
‘ _-ER[E-- LH L |LH LH LH ;EQ— LH L |LH LH (L LH
5| ton 0CR
6|(Hota 1) NCR
7| hote 2 Lcor
T TR
of amz ! AR
A --EGE_-- S S S S S gE-- S S S S S S
o o [ w || i flee | a || nl ] A
¢l xR XR
| owr R
El mR MR
FI LHOR LOR
Botes:
1. Invalid operations
2. If D2 is zero, tha instruction is an Exit.
I L2 is 1, 2, 3, %, 5, 6, or 7, the instruction is an IOHI.
Table 4
(D3)
0 1 2 3 4 5 7 g 9 A B D E F
LA BAL BCT
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Register and Immediate Address (RA) Instructions

BALR INSTRUCTION

0 % 5 78 910 15 16 23 24 31
10111 R |0o1] ByteX | Byte 0 | Byte 1

| Op Code | Regl [ Address Field |
LA INSTRUCTION

0 %4 5 7 8 9 10 15 16 23 2% 31
10111 R |0 0] ByteX | Byte 0 | Byte 1

| Op Code | Reg | ] Address Field ]
IOHI INSTRUCTION

0 ¢ 5 78 9 10 15 16 23 24 30 31
00000! R |011100 0 0] Meaning depends on adapter |I
| Op Code | Reg | X'70" | CA or communications scanner]

L-> See Note
L-> See Note

Note: For more information on IOH, IOHI, and PIO operation, sece:

"Address/Command Formats on I0C Bus™, page 11-040

"PI0 Operation", page 11-020
"Accessing Channel Adapter Registers"™, page 12-015
Cvcle Sequence Tables I0HI
R#0
BAL R70 R#0 1 2nd Halfword --> X'69'
1 A field --> IAR
1 A field --> X'69', save 2 (IAR)+2
branch address
2 (IAR)+2 =--> R, save link 3 (X'69")
address .
3 (X'69') =--> IAR, branch % (R) -->
5
LA R=0 R#0
1 A field -->R
1 (IARY+2 --> IAR f
1 A field --> IAR, branch tion.
2
3

0=0utput
1=Input

DATA FLOW FOR IOHI INSTRUCTION

Storage Control

Main Storaqge

Control

Program

' & | i t %
R

Cables to MOSS Board (See Chapter 4)

:—--~CCU
0
2 b x o1 SAR ROS Control
»Us . N X ROS

- Storage Address Storage Data ¥, X, 0, 1 512 Word Egﬂ,o,s === 1

0 S——— . (512 Words, ! H

Control 128 Bits/Word) i Clocks

Lines /1—5\ E i

LocalStore B R B PFAR B! L /"N, | § "7 T8NV T L 4

LV 2100

LV 3

Lv 4| General
Lv 5] Reqisters
LV 1 27

External

1
PFAR
X
6 Bits 6, 7 Gate (POPR Selection)
1

@

Storage Dota Bus Y, X, 0, 1

Local Store Bus X 0, !

L B

--> IAR, fullword

instruction

--> I0C A Reg,

Reqisters ‘ -----------------
o - Test l; Ally 10C E k
P <__'> Bit | Control @@
........6F w A Reg
70 ‘ D Reg
(Hardware) WRK N B ) 1/0 Bus 0, 1
IF 4 B Y o 7] - .
t 81 fx - 1
' 1
o Z Reg Q_B
1/ A )f 6_3\/ N B & ® Control Lines J
AU atw (2 Bofo g™ il iy
A 1 WSDR
X MIOC Control @
I P 7 0 MDOR
BT/AC Control N ! <:>
BTR \ 1 X - AMIOC Bus 1 Byte
' 0
é E B‘ -4 ’ Reaister Address Bus G Bits
e HO (% |
1 )
[ = 7 Bus X, 0, 1 l Other M1OC Control Lines
| ‘ ‘ 3 Registers
Interrupt
| <
1
s
Operation
TD data

I0C A Reg --> I0OC D Reg (TA data)

10C A Reg (TD data)

(WSDR)Y --> LS6B (Save TD data
I0C busy)

if

If R=0 the IOHI acts as an exit instruc-

= () R

(=] (]

Decode RA.
Adapter information (2nd halfword)
(IAR)+2.

Adapter information (TA and TD data)
to I0C control.

(R) to adapter (TD data).

(R) kept in X'6B".

Chapter 10. Central Control Unit
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Register Immediate (RI) Instructions

DATA FLOW FOR RI INSTRUCTION

372573726 Maintenance Information Manual
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4 5 67 8 15
| R N Immed. Data i Storage Control
i
! | Main Storage
[}
3 ! Control
77 ¥ % 1
0 = 1 % //An/ % R i Program
] —— —
i
//7/’”7m‘~\* ' (s 4
v~ " S ] ¢ BOX El BoM
ccu Cables to MOSS Board (See Chapter 4)
Yy "" ,
- NG N
oc SAR ROS Control -
% Z Bus X, 0, 1 X | storace Add ROS —= ccu
orage ress
19 6 g Storage Data Y, X, 0, 1 (512 Words, 5. Controls
- Control 128 Bits/Word) ; Clocks
1 .
Forced to 1 SRR Lines
(Odd-Numbered Registers Only) Local Store FA -> \7/ € Rl Decode
LV 2100 X ) OP Code
tx z General B Bits 6, 7 Gate (POPR Selection) Check
Registers -
tx ? 8 27 1 Storage Data Bus Y, X, O, 1
28~ 7]
Local Store Bus X, 0, 1
External
Registers roe 1
A 1
;?:t )(; s Control i 17 .{Ib
PRI 6F (R) ; X : A Reg D Reg
1
(Hardware) WRK X 0 1/0 Bus 0, 1
7F U B 0 i 0] ]
. E 1 Byfx New (R) 1 h
o0 o ! Z Reg = N~ G®
i ] X » (o) Control Lines
L n P) 6 N Bus K= J>
‘ New (R) H R! - /
s T ! MIOC Control
- (R) o i{| mpor
PP —— : IAR 9
BT/AC Control i 0 - ; 1 MIOC Bus 1 Byte
BTR ! LAR 1
X i X | Register Address Bus 6 Bits
—g4° “): 0 P E
! i 1 i Control Li
1 H Other M1OC ontrol Lines
! z g 1
-------------- i Z Bus X. 0.1 5@1 Registers ~ D
1
' Interrupt
]
! | Mechanism
i
Operation Note: The CCU takes one cycle to execute

an RI instruction.

(=]

Decode RI instructions.
Address selected odd WKR.

Gate (R) to ALU A.
Gate I field to ALU B.

(]

Build new (R) according to N value.

Transfer new (R) into selected WKR.

= [



Register to Register (RR) Instructions

(Excnpt BALR and IQH/IOHI) DATA FLOW FOR RR INSTRUCTION

ALU Operation

Y o | RO Kl BOM

Cables to MOSS Board (See Chapter 4)

Storage Control

Main Storage

Control
Program

~---CCU
LRl EHEDEO) .
SAR ROS Control —
Z Bus X, 0, 1 ROS - ccu
RR INSTRUCTIONS ON CHARACTER Storage Address Storage Data Y, X, 0, 1 >
A (512 Words, » Controls
Control r 128 Bits/Word) ; Clocks
012 3 456 738 15 Lines ) J5)
Local S -
o| R2 |N]o] R1 |N| OP Code T U [] 7R Decode
————— — General Bits 6, 7 Gate (POPR Selection) op Sode
ooft - . Regist ’
o1l| NL2=0— By S © O e
1001 il =7
110 _ = . e e —
NL2=21 —sve {00 1 | R ——-—‘

External
Registers

y K localStore Bus X 0 1 T

DD

1
H 1/0 Bus O, 1

Forced to 1 (Odd-Numbered Registers Only)

70
(Hardware)
7F

RR INSTRUCTIONS ON HALFWORD AND WORD H

0123645678 15 [4] v new D 49 | |, control Lines -+

0ol R2 o] rR1 | OP Code :lrew IAR
000 000 e
§§ (g”ilé BT/AC Control § MIOC Bus 1 Byte
100 100 E Register Address Bus 6 Bits
it | _
110 111 g;g?;t:ﬂoc < Control Lines >

Mechansrn

Operation

Decode RR instruction.
Address selected R1l, R2 WKR.

Gate (R1) to ALU A bytes X, 0, 1.
Gate (R2) to ALU B bytes X, 0, 1.

@ Build new (R1) according to ALU operation
E Transfer new (R1) into R1 WKR.

If R1=0, the IAR is selected, and a
branch occurs.

Chapter 10. Central Control Unit 1 0- 1 40



Exceptions to RR Instructions

BRANCH AND LINK REGISTER

01 345 78 15
ol R2 |o| R1 0P Code
IAR | -——-——- > RI Save Link
Address
R2 | ====——- > IAR Branch

Cycle Sequence Table

R2#0

R1#0{R1=0|R120{R1=0
R2#0|R2=0]|R2=0

1
1

2

(IAR) ==> Z Reg
(R2) -=> IAR
(IAR) -=> SAR
(IAR) --> R1

(Z Reg) --> R1

ADAPTER INPUT/OUTPUT (IOH)

01

345 78

15

0| R2

0} R1

CP Code

This instruction transfers the R1 contents
to the selected adapter, or loads tha

adapter cdata into RI.
provide the adapter address and the direc-

tion of cdata movement.

The R2 contents
Sea Chapter 12 for

information on the channel adapter, and
Chapter 13 for the communication scanner.

Cvcle Sequence Table

R1#0{R120
R2=0|R2#0
1 |Read R2
1 Read X'438"
2 2 |LS (R2)
3 3 {I0C A Reg
LS (R1)
LS (R1)
% 4 | (WSDRY =>
5 |[(R2) ==>
5 (X'48) =->
6 6 | (WSDR) ->

--> I0C A Reg
(TA data)

--> I0C D Reg
(TA data)
--> 10C D Reg
(TD data)
~=> WSDR (TD data)

X'6B' (Save TD data
if I0C is busy)

LISDR
LISDR

X'69' (Save TD data
it I0C is busy)

DATA FLOW FOR IOH INSTRUCTION

Storage Control

Main Storage

Control
Program

o

X Kl B

—--CCU

DAXDDD,

SAR
Storage Address

Z Bus X, 0, 1 X
0
- Control
1 Lines

Cables to MOSS B]c’tard (See Chapter 4)

\
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Storage Data Y, X, 0, 1

Local Store PFAR (1)~
00

General

X

Bits 6, 7 Gate (POPR Selection)

ROS Control

e
—

ROS

—> CcCcu

(512 Words,

. Controls

128 Bits/Word)

> Clocks

——

OP Code

Check

Registers

External
Registers

(Hardware)
7F

10H Decode

! 1/0 Bus 0, 1

Control Lines

10-150

v

MDOR

MIOC Control

MIOC Bus 1 Byte
Register Address Bus 6 Bits

<:> Other MIOC P
Registers N

Control Lines

Interrupt

Mechanism

Operation

Decode IOH instruction.

[~ =]

Read adapter address in R2 for inpuf
or output operation.

Read out or write in RI1.

Hold copies of (R1)
LS69.

=«

in LS6B, (R2) in

Notes:

1. If R2 designates the IAR, the adapter

information is taken from X'48'.

2. If Rl designates the IAR, an invalid

op check L1

is raised.



RS Instructions on Character

IC, STC
0 1 2 3 4 5 6 7 8 9 15
P85 1 [rIn] [ D 1
000 (IAR) Displacement
001 00f(1 0 to + 127
010
011 01(1
100 Forced to 1
101 1011
110
111 1111
R i e
WKRS
N =1

Storage Address

IC —-EN =O——-*

(8)+0D | 8bit_| oo o [ 1 s
L STC ~[ N=0<——|
N=1
Cvcle Sequence Table
Store Character (STC)
B#0 |B=0
1 (X'44" --> WSDR
2 (WSDR) + D --> SAR
1 (B + D --> SAR
1 (R) -=-> WSDR
If SAR bit 1.6=0
1 | 2 (R) byte N --> STG byte 0,
or 1
If SAR bit 1.6=1
1 2 (R) byte N --> STG byte vy,
or X
Insert Character (IC)
B#0 B=0
N=0,1|N=0,1
1 (X'44') -=> WSDR
1 (B) + D --> SAR
2 (WSDR) + D -=> SAR
2 3 STG vy, %X, 0, or 1
--> R byte N

DATA FLOW FOR RS INSTRUCTION ON CHARACTER

- e e e e o

Storage Control

Main Storage

Control
Program

e e e e e o o e o 0 o

BT/AC Control i

Cables to MOSS Board (See Chapter 4)

Storage Data Y, X, 0, 1

~-=-CCU
EHEHENS
) SAR
Z Bus X, 0,1 X
o Storage Address
0
- Control
1 Lines
Local Store PFAR (7 )
LV 2]00 X
R’/z General > Bits 6, 7 Gate (POPR Selection)
LV 5| Registers -
LV 1 _ _ 27 1
28
Local Store Bus X, 0, 1
External
Registers
44
..6F
70
(Hardware)
7F

Address

z

D

eg

-0, X

Clocks

17)X16

1/0 Bus 0, 1

Control Lines

i 0 65 e 07

=

POPR
Y jlA N
)-(~ ROS Control >
0 ROS -~ ccu
: (512 Words, , Controls
! 128 Bits/Word) i
15
RS Decode
OP Code
Check
Storage Data Bus Y, X, 0, 1
110C
: Control
E A Reg D Reg
X 0
] 0 -
1 IR
] 19
D @
N Bus <
WSDR (
X MIQOC Control
Y MDOR
1 '

@1 Other
Registers

MIOC

MIOC Bus 1 Byte

Register Address Bus 6 Bits

Control Lines

g
~

the IAR is not used.

Interrupt
Mechanism
Operation
: : 4| Add t . Note: If B is 0,
m Decode RS instruction. ress storage Instead, the contents of the external

Gate (B) to ALU A

and D to ALU B.

Add (B)+D --> SAR.

IC, transfer storage data to
selected R byte.

STC, transfer data from selected R
byte to storage.

register X'44"

X164"

ter.

Chapter 10.

Central

is added to the D field.
This permits direct addressing of the 128
bytes starting at the address contained in

Control Unit

without having to load a base regis-
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RS Instruction on Halfword and Word (Part 1 of 2)

L AND LH, ST AND STH

The CCU takes a number of cycles that
depends on the value of R and B, and on
the word or halfuword addressing boundary
in storage. For every RS instruction, a
table indicates the sequence of cycles,
and shows in which register(s) the cyclea
information result can be read.

01 345 7 8 1615
0 B 0 R Displ. [
0G0 000
. . +32 (L, ST) or -
. . +64% (LH, STH)
111 111

DATA FLOW FOR RS INSTRUCTION

Storage Control

Main Storage

Control
Program

Cables to MOSS Board (See Chapter 4)

372573726 Maintenance Information Manual
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~-=-CCU
&HEHENGs )
2 Bus X. 0. 1 SAR ROS Control >
us X, 0, X ROS >
. Storage Address Storage Data Y, X, 0, 1 (512 Word gg,ﬂ,o,s
0 ords, >
- Control 128 Bits/Word) > Clocks
1 Lines 1' 15/ o
Local Store PFAR — \7/ - F— RS Decod
5 m ecode
v 3% X . , OP Code
Lv 4| General Py Bits 6, 7 Gate (POPR Selection) Check
LV 5| Registers -
v _%7_ 1 Storage Data Bus Y, X, 0, 1
28
Local Store Bus X, 0, 1
External
Registers 100G
Test
[a 69.68 Bit Control 2 1716
e OF A Reg D Reg
WRK X
(Hardware) - 1/0 Bus O, 1
7 (R1) i fo ii ‘
Lo 1 H
X'o'1| Z Reg i O
1
L 1 X & @ Control Lines
. iy 13 >
0 <,_> 0 N Bus —1
(R2) - (
b A 1 WSDR
— — R X MIOC Control
ol AR 9 MDOR
LAR 1 ! MIOC Bus 1 Byte
X B Register Address Bus 6 Bits
0
1 2 Bus X. 0.1 @_ Other MIOC P Control Lines
— Registers N D>
Interrupt
Mechanism

Ooeration

1 | Decode RS instruction.
Address B Reg (B™000).

‘Gate (B) to ALU A
and D to ALU B.

Add (B)+D --> SAR, storage data

address.

Address storage.

[:] L and LH, transfer storage data to R.
' ST and STH, transfer data from R to

storage.

If R=000, the IAR is selected. The
operation results in a branch to the
new address.

If B=000, the IAR is not used.
Instead, the contents of a dafined
external register is added to the D
field. This permits direct address-
ing of the 32 words starting at the
address contained in X'46' (load and
store operations), or the 6% half-
words starting at the address
contained in X'45"'" (load halfword and
store halfword operations) without
having to load a base registaer.



RS Instruction on Halfword and Word (Part 2 of 2)

CYCLE SEQUENCE TABLES

Load (L)
R#0|R=0|R#0|R=0
B#0|B#0|B=0]|B=0
———tmm—dmm— -

0 0
1 1
1 1
e St B B
If SAR bit 1.6=
2 2 2 2
3 3
3 3
———tm——p -
If SAR bit 1.6=1
2 2 2 2
3 3 3 3
% 4
% 4
4 4
SPNIDUIN UpNIpIpII SR By——

Load Halfword (LH)

-

R=OTR¢0
B#0|B=0

PR

1

B s it Sttt TP

R=0T
B=0

(X'46"')
(WSDRJ+D
(B)+D

Low-order
(Z Reg)
(Z Reg)

Low-order

(X'45")
(WSDR)+D
(B)+D

STG bytes

STG bytes

STG bytes
STG bytes

-=> WSDR
-=> SAR
-=> SAR

bits of STG word --> Z Reg

--> R

--> IAR (branch)

bits of 1st STG word
--> 2 Reg byte X
(Z Reg) --> R SAR+Z --> SAR
High-order bits of 2nd STG word
--> 2 Reg bytes 0, 1
(Z Reg) merged with R, result --> R
(Z Reg) merged with IAR, result --> IAR (branch)

--> WSDR
--> SAR
-=-> SAR

0,
0,

V>

Vv,

-=-> R bytes 0, 1
and byte x=0
-=-> IAR, byte x=0

-=> R bytes 0, 1
and byte x=0
-=> IAR, byte x=0

Store (ST)

R#0
B#0

1

1|

1

ket el

o ——

1

el T Srep———

R=0|R#0
B#0|{B=0

1

1

g o o

R=0
B=0

0
1

1

o —
N

s itk T Sup

B ik Tt Sep

If SAR bit 1.6=0

|l 212

|
i

it Attt TR
If SAR bit 1.6=1
| 2 l ]

2

Bt it ST JUp

If SAR bit 1.6=0

(X'46") ==> WSDR
(WSDR)+D --> SAR

(B)+D --> SAR

(X'68')=000 --> WSDR
(R) -=> WSDR
(WSDR) -=>

Low-order bits of STG word

(WSDR) byte x -->

Low-order bits of 1st STG word

(SAR)+2 -=> SAR

(WSDR) bytes 0, 1 -->

High-order bits of 2nd STG word

Operation End

(X'45") -=> WSDR
(B)+D --> SAR
(WSDR)+D -=> SAR
(X'68')=000 --> WSDR
(R) --> WSDR

(WSDR) bytes 0, 1 --> STG bytes 0,

1

(WSDR) bytes 0, 1 --> STG bytes x, y

Chapter 10.

Central Control Unit
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Register and Storage With Addition (RSA) Instructions

ICT AND STCT DATA FLOW FOR RSA INSTRUCTION

The CCU takes three cycles to decoda and
execute an RSA instruction. Cycla
sequence tables indicate in which regis-

Storage Control

i
. M )
ter(s) the cyclae information result can be ' -
H Main Storage
read. '
! Control
! Program
01 34 78 15 i L ]
O 0
ol B {ol RN Op Code LI SR S A— !
b
——CCU Cables to MOSS Board (See Chapter 4)
000 001 @
é 011 2 Bus X. 0. 1(8) SAR ROS Control —
10 us A, o, X ROS >
7 iy 11 . Storage Address Storage Data Y, X, 0, 1§ Lo Word > ggr?trols
1 0 ords, e
J - Control ! 128 Bits/Word) > Clocks
Forced to 1 1 Lines lLS/ e
Local Store - b
N\ . RSA Decode
LV 2]00
Lv 3 Bits 6, 7 Gate (POPR Selection) OP Code a
N=1 — LV 4 Sen.e,m its o, ate election Check
- Lv 5] Registers .
{B)+D | 8-bit x 0 1 28 [—
| st ] l [ J y K localStore Bus X, 0,1 S

S E—

L External
STCT N=0 Registers

l
-[ N=1 -—*+——-—o

17)X16
70
(Hardwa;eF) 1/0 Bus 0, 1
Cvcle Sequence Tables
X Control Lines
Insert Character and Count (ICT) o @ <= —>
B#0 B=0 is invalid 1 WSDR
> X MIOC Control
1 (B) --> SAR - o MDOR
BT/AC Control i bl
2 (B + 1 --> B (count) BTR 1 MIOC Bus 1 Byte
2 Read storage X Register Address Bus 6 Bits
3 Selected STG byte (Insert) —] o
--> R byte 0 (N=0), or 1 4
-=> R byte 1 (N=1) Lo mm e ] @_gg;srt;\f;oc < Control Lines o
Store Character and Count (STCT) Mochanterm <28
B#0 B=0 is invalid
1 (B) --> SAR
2 (B) + 1 --> B (count)
Operation
3 R byte 0, or « -
v R byte 1 ‘ Update B.
-—> %elect§d STG byte Dacode instruction. ICT, transfer the selected storage Note: If B and R specify the same (odd)
store Send data to R. register, the contents of this register
end (B) to SAR. tod byt are incremented by 1 before the selected
| - - ———
E'J Add 1 to (B), count. igcgéoﬁggg?fer the selected R byte byte is transferred.

Chapter 10. Central Control Unit 1O=180



Branch (RT) Instructions

BRANCH ON BIT (BB)

01 3645 78 15
1 1M ni1l R IN|Ml Displ. IS

This instruction results in a branch to a

storage address, depending on tha state of
a bit tested in the genera2l register spec-
ified by R.

The branch address is formed by adding or
subtracting the displacement contained in
the D field to or from the IAR, uhich
contains the next sequential address. Tha
maximum displacement is 63 halfuords. If
$=0 in the instruction, the displacement
is added to the IAR contents; if S=1, the
displacement is subtracted from it.

The M field specifies which bit in byte 0
(N=0) or in byte 1 (H=1) of the general
register R is to be tested. If the bit is
zero, the IAR is not modified, tha branch
is not taken, and the instruction at tha
next sequential address is executed. IT
the bit is one, the instruction at tha
branch address is executed.

The € and Z condition latches remain
unchanged.

Bit to ba tested

in Byte O in Byta 1
012345617|0123¢45¢67
= 3 0000O0O0O0Of11111111
Ma2= 0 00C61111f60001111
M3= 00110011001 10011
M= 6101010101 0101 071

Cvcla Sequence _Table

(IARY+T =--> Z Reg
1 (IAR)-T =--> Z Reg

1 1 Test bit in R (odd)
———-'.—--.
If Bit tested = 0, idle cycle
2] 2
———+..__

1, branch taken
-=> SAR
-=> IAR

If Bit tested
2 2 Z Reg
2 2 Z Reg

SRR RS p—"

BRANCH (B)
0 45 1415
10101] Displacement IS

This instruction results in an uncondi-
ticnal branch to a storage address.

The branch address is formed by adding or
subtracting the displacement in the T
field to or from the IAR, which contains
the next sequential address.. The maximum
displacement is 1023 halfwords. If S5=0 in
the instruction, the displacement is added
to the IAR contents; if S$=1, the displace-
ment is subtracted from it.

The C and Z condition latches remain
unchangad.

BRANCH Ot C LATCH (BCL)

0 4 5 1415
1001 1]

Displacemant s

372573726 Maintenance Information Manual

BRAHCH ON Z LATCH (RZL)

0 %5 1415
1000 1]

Displacement Is

These instructions result in a branch to a
storage address according to the state of
the C or Z condition latches.

Tha branch address is formed by adding or
subtracting the displacement in the T
field to or from the IAR, which contains
the next sequential address. The maximum
displacement is 1023 halfwords. If S5S=0 in
the instruction, the displacement is added
to the IAR contents; if S5=1, the displace-
ment is subtracted from it.

If the tested condition latch is not set,
the IAR is not modified, the branch is not
taken, and the instruction at the next
sequential address is executed. If the
tested condition latch is set, the
instruction at the branch address is
executed.

The € and Z condition latches remain
unchanged.

Cvcle Saquence Tablae

S=OTS=1
_.._+___

1 (IAR)+T —--> Z Reg

1 (IAR)-T =--> 2Z Reg

1 1 Test condition latch
If tested latch = 0, idle cycle
21 2 (IAR) -=> SAR
[ S

If tested latch = 1, branch is taken
2 2 Z Reg --> SAR

2 2 Z Rag -=> IAR

10-190

BRANCH ON COUNT (BCT)

01 34645 78 1415
1011 1] R INI1]l Displ. s

The count contained in byte 0 (N=0), or
byte 0 and 1 (N=1) of the general register
specified by R is decremented by 1, and
ihen tested. If the result is 0, the
instruction at the next sequential address
is executed; if it is not 0, the instruc-
tion at the branch address is executed.

If the count is 0 before executing the
instruction, the result is all 1s in byte
0 (H=0), or bytes 0 and 1 (N=1), the count
value then being 256, or 65, 536 respec-
tively.

The branch address is formed by adding or
subtracting the displacement in the T
field to or from the IAR, which contains
the next sequential address. The maximum
displacement is 63 halfwords. If S=0 in
the instruction, the displacement is added
to the IAR; if 5=1, the displacement is
subtracted from it.

The C and Z condition latches remain
unchangaed.

Cvecla Sequence Tabla

1 (IARI+T =--> Z Reg
1 (IAR)-T --> Z Reg
1 1 Test count in RCodd)

———f———

If count = 0, No branch

2 2 Idle cycle
3 3 (R) -1 --> R
-—_+-——
If count is positive, branch is taken
2 2 Z Reg --> SAR
2 2 Z Reg --> IAR
3 3 (R) -1 --> R
RIS SSp—



Exit Instruction

0 3 4 78 1112 15
000o0joo0cocO0jOo111l0000

This instruction is used to exit from the
active program level. The interrupt
priority logic then determines which group
of general registers to select as the
active group for the next program opera-
tion. This instruction also resets the
'interrupt entered' latch for the program
level that executes it.

If the Exit instruction is executed at
program level 5, the level 4 supervisor
call interrupt request (SVC L4) is set.
The next instruction is then normally the
instruction at the starting address for
program level 4. However, if other inter-
rupt requests of higher priority are
present, the next instruction executed is
the instruction at the starting address of
the highest priority program level
requesting an interrupt. If program level
4 is masked, program level 5 executes
after setting an SVC L4 interrupt.

Resulting Condition lLateches: Unchanged.
Cycle Sequence Table
Level |(lLevel
1 to 4 5
1 General Reg 0 (1) --> WKR®O
(IAR)
1 No operation
2 General Reg 1 (1) --> WKRL
2 No operation followed by
int L&
3 General Reg 2 (1) --> WKR2
% General Reg 3 (1) --> WKR3
5 General Reg & (1) --> WKR%
6 General Reg 5 (1) --> WKRS
7 General Reg 6 (1} --> WKR6
8 Ganeral Reg 7 (1) --> WKR?

(1} The new active interrupt level selects
the general register group in local store.

Operation

In the operation that follows, level 2
raises an interrupt request, which stops
the running of level 3. Level 2 executes
with no interruption until Exit is
reached. Exit then executes, and level 3
resumes at the point where it was inter-
rupted.

The interrupt mechanism is packaged on the
MIOC card.

Level 1
Level 2
Level 3
Level 4
Level 5

Level 4 running

1

Level 4 interrupted

-

X'20" through X'27’ - group 4

X'00’ through X'07’ - group O

Level 2 interrupt request

Level 2 running

Work registers

X’'08’ through X'OF’ - group 1

X'10’ through X'17’ - group 2

X’'18’ through X'1F’ - group 3

Level 4 resumes
where interrupted

I

N O 0ad Ww N = O

Level 2 execution end
EXIT operation

() Prepare work registers for level 4
which will be the new active level

@ Reset level 2 interrupt

Branch to new IAR
(interrupt level 4)

Chapter 10.

EXIT operation end

Central Control Unit
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Register External (RE) Instructions (Part 1 of 2)

INPUT INSTRUCTION Cvcle Sequence Tables Cycle Sacuenca
01 345 738 1112 15 TZT7AY
Group A
of E o] R | E 1100 R£0|R=0
R#0 R=Q
E#IARJE#IAR|E=IARJE=IAR 1 1 High resolution timer bits
-2 ¢
This instruction loads the general regis- 1 1 (LS "E' --> WSDR 2 (Z reg) =--> é res
ter specified by the R field with the 2 (WSDRY =-> R 2 (Z reg) =--> SAR
contents of the external register speci- 2 (WSDR) =--> IAR 2 (Z reg) =--> IAR
fied by the 7-bit E field. The general branch {branch on timar value)
registers of program levels that are not 1 (IAR) -=> R i
running can b2 addressed as external 1 (IAR) —-—>

registers. Mote: Input X'74' requires enly one cycle

E=00 (IAR) in program lavel 2 a 2 3 .
The C and Z condition latches remain E=08 (IAR) in program level 3 ﬁgg?;iif Egec%i?e§°g§egfs in the work
unchanged. E=10 (IAR) in program level &% -
E=18 (IARJ} in program level 5
An input instruction can ba executed at E=20 (IAR) in progranm lavel 1 DATA FLOW FOR INPUT RE INSTRUCTION
program levels 1, 2, 3, and & only. Any
attempt to execute this instruction at
program level 5 causes a level 1 Cvcle Sequence ;
input/ocutput check (level 5 I/0 error) to :
be sat. :
Group B !
Note: If general register 0 (IAR) is :
spaeciTied as R, the operation results in a R#¥0[R=0 H i
branch to the address formed in register ———CCU . - Cables 1o MOSS Bourd (sve Chapter 4)
0. 1 1 zeros -~> Z reg byte X DN ﬁ
’ latches =--> Z reg bytes 0, 7 e % 0 0 I ROS Control
The cycle sequence of the input instruc- and 1 e || ) storage Address H Storage Data Y. X, 0. 1 ROS ceu
tion varies with the register that is 2 (Z reg) =-->1R r,lg. ol g (512 Worcs, Controls
specified by the E field. Instructions in 2 | (Z reg) =--> IAR branch i I o k28 o) Clocks
the group A read the local store regis- | Store PEAR O o eommm oo
ters; those in group B read the harduare byl o P, [ me oscce
latches. Input X'70', X'7A', and X'74’ Cycle Sequanca FVEY T v —— —
work differently, and have their own cycle eVl 2]
sQqQuence. L S Bus X, 0 1
E='70° o :
Tl E Test AR 10C
Register addresses R¥0{R=0 T ® E;] o | 1 s XD
7 A RK 1 ~ xu} D Req
Group A Local store: 00 to &F, 71, 72 1 1 Cycle to prepare CCU circuits —ia 4 BN A ": 0 4- CLELAE
78, 7F, and 7C 2 2 ez -=-> SAR (gate - X 1‘ 2 e T--Q@ i
Group B |Latches: 73, 75, 76, 77, 79 byta 0) g 8 DN [ R . NEECE.
and 7D to 7F 3 zeros -=> R bytes X, 1 Eal s DITIRCN N r-@ N Bus tonret Lives 4
Input '70'|Storage size bits 3 STG size bits --> R byte 0 = A 7 [_fwﬂ
Input '74'|LAR contents 3 | zeros -=> IAR/SAR ' pof—— ‘ x MIOC Contral
Input '7A'|{High resolution timer bits bytes x, 1 AP ET7 e N mry ‘ 0 MDOR —~&
3 | STG size bits --> IAR/SAR byta 0 sra TaR ; nd| BE2O) | wi0C 8us 1 8yie}
(branch on STG siza) 3 x| X 8 — ?[ Rearsior Aciress Bus G Bris
For the register bit meaning of the N g () o
Input/0utput X'7x"' instruction, sca pages - i ] /b % ) J L/t Control Lines
10-230 and 10-240. S e b e 4 £ 2 ety
| Mecnamisen [0

Invalid Input Instructions

Operation

Any attempt to execute input X'28' through
X'2F', X'49"'" through X'4F', X'60' through
X'6F', and X'78' sets an error interrupt

level 1. The instruction is not executed.

Decode RE instruction.

(v (=]

Read contents of local storage or
hardware register specified by E.

(]

Set the value read into R.



Register Exfernal (RE) Instructions (Part 2 of 2)

GUTPUT INSTRUCTION (RE) Cycle Sequence Tables DATA FLOW FOR OUTPUT RE INSTRUCTION
01 J 45 78 1112 15 R may specify the IAR (R=0); it does not
change the number of cycles.
o] E Jo] R E lo100
Group C
This instruction places tha contents of 1 (R) =-> Z Bus (7E, 7F only)
the general register specified by the R 2 Necaessary idle cycles for setting
field in the external register specified 3 the interrupt mechanism, or
by the 7-bit E field. See page 10-220 for program stop.
the functions of the 128 external regis- ccu Cables to MOSS Board (See Chapter 4)
ters addressable via the cutput instruc- r CENCOGa
tion. General registers of program levels |;:;uu f*(} ROS Control
that are not running can be addressed as E='73'| Sat SP/AE Keys L X ]ﬂ Storage Address Storage Data Y. X, 0. 1 RrOS cow
external registers. _j o|! — - “oe o Brervrond T s
1 (R) --> Z Bus , o | e
The C and Z condition latches remain 2 SAR --> Storage key data reg e store PEAR ) (7] e vecode
unchangad. 2 --> User key reg vl X 8115 6. 7 Gate (POPR Setertiom
3 Storage key data rag LV 21 Renisrers o - : —
An output instruction can ba executed at ] - ! { S ————a———
program levels 1, 2, 3, or % only. An oS
attempt to execute this instruction at Freetes
program level 5 causes the level 1 E="'74"] Control storage ECC £ Cotral
input/output check (lavel 5 I/0 error) to IR ¢ AT" PEET) F
ba seat. 1 Prepare ALUA, ALUB Halwre) ad B '1E| LOBus 0. 11  Cables to CA and
2 Zoros --> SAR od i) oy i K] [] (SeeCha:mr?ls)
Note: If general register 0 (IAR) is 2 (LS'47') --> ‘ 2 2 control Lines | _ To and From
specified by E, the operation results in a 3 Necessary idle cycles for N Bus D O (pase 12020
branch to the address formed in register 4 timing reasons wan e
MIOC Contral
T : MDOR I’“’@
The cycle sequence of the output instruc- BT A i X O | M10C Bus 1 Byte
tion varies uith the register that is E='78'| Forcae ALU check X = s e R e o 020
spacified by the E fiald. Instructions in M——1¢ 7 Cables to MOSS Board
groups A, B, and D are 1 cycle long. 1 Forca ALU compare check L] y 3 . Convol Lines  { . {See Chaprer 4)
Cycle sequence tables follow for the long- 1 Force parity error Reaisters
er ocutput instructions. 2 Idle cycle to let hardstop &
2 or interrupt level 1 propagate
Register Addresses Cycle
Group A Local store: 00 to 67 1
Group B Latches: 68,6%,75,76,77 1
79,7A
Group C Latchas: 70, 7B, to 7F 3
Group D Latches: 71, 72 1
Output'73'|Set SP/AE Keys Ece 3
OQutput'74'|Control storage EC % :
OQutput'78" [Force ALU check 2 fceration

Decode RE instruction.

Invalid Output Instructinns Read R.

[ [~ =]

Set (R) into the local storage or

Any attempt to execute OQutput X'23! harduware register specified by E.

through X'2F', X'49' through X'4F', X'60"
through X'6F', and X'75' sets an error
interrupt level 1. The instruction is not
oxecuted.

Chaptar 10. Central Control Unit 10‘21 1



External Register Functions

The input/output registers are defined by
the "E' field of the CCU input/output
instructions.

The local store array contains as many
locations as can be addressed by the 'E'
field of the input/output instructions.

For LSR locations '00-6F', the data
obtained by an input instruction comes
from the local store position designated
by the 'E' field of the instruction.
Similarly, the data set by an output
instruction goes into the local store
array location designated by the 'E'
field.

However, for In X'70', X'73-7A', and
X'7D-7F', the data are taken from various
hardware registers and jumpers in the CCU.
For Out X'70', and X'73-7F', the instruc-
tion sets/resets a control function or a
hardware register in the CCU. In these
cases, the local store array is not used.
These points are shown in the following
charts as "HW' or control. Note also that
Qut X'71' and X'72' store data into LSR
locations X'79' and X'7A' respectively.

As a result, the data obtained in these
cases by displaying the LSR using is mean-
ingless, and does not correspond to the
input/output instruction operand location.

The information obtained by instruction In
X'71' through In X'7F' can be displayed
with the "I" function of display under
"CCU". See 3725 Problem Determination and

INPUT REGISTERS

372573726 Maintenance Information Manual

OUTPUT REGISTERS

10-220

Extended Services.

cannot be displayed using
It can be displayed
using the 'L' function, but always shous
X'0000' and should be ignored. Use the
CDF display to determine storage size.

Register X'70'
the 'I' function.

Example 1:

In X'40' (interrupt start address level

1). The E field of this instruction
corresponds to LSR 40.

Example 2:

In X'764' (lagging address register). The

E field of this instruction designated the

CCU lagging address register (HW) and not
the LSR 74.

Example 3:
Qut X'7B' (set PCI level 2). The E field

of this instruction causes CCU level 2
interrupt to raise (control).

instructions.

For details,

see page 10-150.

E Field Register Functions LS Address E Field Register Functions LS Address
(Note 1) (Note 1)
00 - 07 |General register group 0 (interrupt level 2) 00 - 07 00 - 07 |General register group 0 (interrupt level 2) 00 - 07
08 - OF |General register group 1 (interrupt level 3) 08 - OF 08 - OF |General register group 1 (interrupt level 3) 08 - 0OF
10 - 17 |General register group 2 (interrupt level ¢) 10 - 17 10 - 17 |General register group 2 (interrupt level %) 10 - 17
18 - 1F |General register group 3 (interrupt level 5) 18 - IF 18 - 1F |General register group 3 (interrupt level 5) 18 - 1F
20 - 27 |General register group & (interrupt level 1) 20 - 27 20 - 27 |General register group % (interrupt level 1) 20 - 27
28 - 2F |Invalid register selection 28 - 2F 28 - 2F |Invalid register selection 28 - 2F
30 CS address pointer register for CA 1 30 30 CS address pointer register for CA 1 30
31 CS address pointer register for CA 2 31 31 CS address pointer register for CA 2 31
32 CS address pointer register for CA 3 32 32 CS address pointer register for CA 3 32
33 CS address pointer register for CA 4 33 33 CS address pointer register for CA 4 33
34 CS address pointer register for CA 5 34 34 CS address pointer register for CA 5 34
35 CS address pointer register for CA 6 35 35 CS address pointer register for CA 6 35
36 - 3E |Pointer registers 6, 7, ..., E 36 - 3E 36 - 3E |Pointer registers 6, 7, ... E 36 - 3E
3F |CS address pointer register for scanner 3F 3F |CS address pointer register for scanner 3F
40 Interrupt start address - Level 1 40 40 Interrupt start address - level 1 40
41 Interrupt start address - Level 2 41 41 Interrupt start address - level 2 41
42 Interrupt start address - Level 3 42 42 Interrupt start address - level 3 42
43 Interrupt start address - Level 4 43 43 Interrupt start address - level & 43
44 Substitution register for operations on character|44 G4 Substitution register for operations on character|44
45 Substitution register for operations on halfword |45 45 Substitution register for operations on halfword |45
46 Substitution register for operations on fullword |46 46 Substitution register for operations on fullword |46
47 CCU storage control register on ECC 47 47 CCU storage control register on ECC 47
48 IOH TA substitution register 48 48 I0OH TA substitution register 48
49 - 4F |Invalid register selection 49 - 4F 49 - 4F |Invalid register selection 49 - 4F
50 - 5F |Invalid register selection 50 - 5F 50 - 5F |Invalid register selection 50 - 5F
60 - 67 |Invalid register selection 60 - 67 60 - 67 |Invalid register selection 60 -
68 Zero register 68 (Note 2) 68 Not used 68 (Note 2)
69 Holding register for IOH, IOHI, and BAL instruct.[69 (Note 2) 69 Not used 69 (Note 2)
6A Holding register for MIOH 6A (Note 2) 6A Not used 6A (Note 2)
6B Holding register for IOH 6B (Note 2) 6B Not used 6B (Note 20|
6C - 6F |Not used 6C - 6F 6C - 6F [Not used 6C - 6F
70 Storage size installed HW 70 Hardstop Control
71 Operator address/data entry register 71 71 Program display register 1 (display A) 79
72 Operator function select control 72 72 Program display register 2 (display B) 7A
73 Insert storage protect/address exception key HUW 73 Set storage protect/address exception keys HW
76 Lagging address register HW 74 Storage control register HW
75 CCW for AIO operations HW 75 Invalid register selection HW
76 Adapter level 1 interrupt requests HW 76 Miscellaneous control 1 HW
77 Adapter level 2, 3, or 4 interrupt requests HW 77 Miscellaneous control 2 HW
78 Invalid register selection HW 78 Force ALU checks Control
79 Utility register HW 79 Utility register set HW
7A High resolution timer/Zutilization counter HW 7A High resolution timer/utilization counter control |[HW
7B Branch trace address pointer 7B 7B Set program-controlled interrupt - level 2 Control
7C Branch trace buffer count 7¢ 7C Set program-controlled interrupt - level 3 Control
7D CCU hardware check register HW 7D Set program-controlled interrupt - level 4 Control
7E CCU level 1 interrupt requests HW 7E Set mask bits HW
7F CCU level 2, 3, or & interrupt requests HW 7F Reset mask bits HW
Notes
1. Attempts to select an invalid register with an in or out instruc-
tion set an error interrupt level 1. The instruction is not
executed.
2. Attempts to select L568 to LS6B with an In or Out instruction set
an error interrupt level 1. The instruction is not executed.
Nevertheless, these LS registers are used internally by some




input X’7X’- Register Bits (Part 1 of 2)

For notes, see following page.

X'70" X'71" X172° X173¢ X'74! X'75" X'76" X'77!
Storage Size Operator Operator Display Read Lagging |AIO CSCW I0C Level 1 Adapter
Address SP/AE Addfess Interrupt Request Level 2, 3
Installed Data Entry Function Select Key ?fg&?te" Int. Request
Byte X, Bit 2|Not used Addrs/data X.2|Not used Not used Byte X, Bit § LAR X.2 |Not used Not used Not usad
3|Not used Addrsdata X.3|Not used Not used ; 3 |Not used Not used Not used
4{Not used Addr/data X.&|Not used Not used : & |Not used Not used Not used
5[Not used Addr/data X.5|Not used Not used : o |Not used Not used Not used
6[Not used Addr/data X.6|Not used Not used S § |Not used Not used Not used
7|Hot used Addr/data X.7|Not used Not used Not used Not used Not used
. - _ _ Byte 0, Bit O|LAR 0.0 JIOC CSCW bit 5 (Note 1)}I0C add except (Note 3) |0
Bvte 0, Bit 0)17MEN-1 to -8 are 206K [Addr/data 0.0|F. select 8 0 1 1 |10¢ CSCW bit 11 (Note 2)|I0C STG protect (Note 3)|CSP L2
2|Not used Addr/data 0:2 F: select 10 0 2 2 |I0C CSCW bit 12 (Note 2){I0C Invalid CCW (Note 3)|0
| 3|1= 2048K bytes (Note 7) |Addr/data 0.3|F. select 11 (stg addr)|0 : 2 [19C CoCM bit 13 (Note 2)10 (Note 33, g
| 4{1= 1024K bytes (Mote 7) |Addr/data 0.4|F. select 12 (reg addr)|0 5 5 |0 ! ote 10¢ b‘me9” Tt 0
5(1= 512K bytes Addr/data 0.5|F. select 13 0 2 ¢ 1o Adopton ey §7r°" 0
6[1= 256K bytes (Note 5) |Addr/data 0.6|F. select 14 0 7 7 1o MGSS hit omerction o0 o
7{1= 128K bytes (Note 6) |Addr/data 0.7|F. select 15 0 N1t operation
Byte 1, Bit 00 Addrsdata 1.0|F. select 16 0 Bvte 1, Bit 0ILAR 1,9 40 0 Ca L3
1]0 Addrsdata 1.1|F. select 1 0 > > 1o 0 0
210 Addr/data 1.2|F. select 2 0 3 3 lo 0 0
3|0 Addr/data 1.3|F. select 3 0 4 6 |0 0 ]
410 Addr/data 1.4|F. select ¢4 0 5 5 lo 0 0
510 Addr/data 1.5|F. select 5 Key Value 0 6 6 lo 0 0
6(0 Addrsdata 1.61F. select 6 Key Value 1 7 7 lo 0 0
710 Addr/data 1.7{F. select 7 Key Value 2
' X'7D' X'7E" X'7F!
CCU Harduware Level 1 CCU Level 2, 3, &
Errors Interrupt Interrupt
X'79" X'7A" X'7B" X'7C" Requests Requests
Utility High/Low Branch/Trace Branch/Trace -
Resolution Address Pointer|Buffer count Byte X, Bit 2|Not used Not used Not used
Timer 3{Not used Not used Not used
4|Not used Not used Not used
Byte X, Bit 2|Not used Timer bit 0 [B/T address X.2|Not used 5|Not used Not used Not used
3|{Not used Timer bit 1 3|Not used 6|Not used Not used Not used
¢|{Not used Timer bit 2 4|{Not used 7|Not used Not used Not used
5|Not used Timer bit 3 5{Not used - N
6| Not used Timer bit & 6! Not used Byte 0, Bit O0|POP parity error MOSS inoperative PCI L2
7|Not used Timer bit 5 71Not used 1|MDOR parity error Any CCU hard error MOSS diag L2
2|MIOC parity error M0SS diag L3
Byte 0, Bit 0/0 Timer bit 6 |B/T address 0.010 3|{Storage 2-bit error L5-I/0 error MOSS req SVC L4
1lo Timer bit 7 110 4|Storage control error|lInvalid operation MOSS resp SVC L4
2lo Timer bit 8 210 5{Ignored I0OC Adapt L1 request !
30 Timer bit 9 30 61STG add/data parity User int req L3
4lo Timer bit 10 4]0 7|LS parity error I0C-L1 summary PCI L4
510 Timer bit 11 510 "
6|{Prog L5-C card | Timer bit 12 6|0 Byte 1, Bit 0)0 . Add compare L1 0
7|Prog L5-Z card Timer bit 13 710 1|A/B bus parwty error |Add except-inst fetch 0
Byte 1, Bit 0|Prog L2 interrupted (Note 4)|Timer bit 14|B/T address 1.0(0 2|D1 reg parity error |STG protect-inst fetch|0
1|Prog L3 interrupted (Note 4)|Timer bit 15 10 3|ALU compare error Add except-PGM exec 0
2|Prog L4 interrupted (Note 4)|Timer bit 16 2{o 41SAR parity error STG protect-PGM exec |0 .
3|Prog L5 interrupted (Note 4){Timer bit 17 3fo0 5}R0OS parity error Ignored Internal timer L3
610 Timer bit 18 410 6|Z reg parity error IPL L1 PCI L3
5{0 Timer bit 19 5|Ignored 7|Ignored Ignored SvVe L4
610 Timer bit 20 6{Ignored
710 Timer bit 21 71Ignored

Chapter 10. Central Control Unit1 0'230
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Input X’7X’ - Register Bits (Part 2 of 2)

Notes: } I0C Internal Status Table
1. Bit 0.0 = 0 indicates an AI0O from channel adapter.
Bit 0.0 = 1 1indicates an AI0 from scanner. I0C Tags Meaning of Meaning of
Status|(See Table) 'I0OC timeout! 'I0OC Bus In Parity Error'
2. Bit 0.0 = 0 bits 0.1 to 0.4 show the CA pointer number: ‘
----------- ' 0 08 I/0 tag is off No
0000 = CA#1
9001 = CA#2 | 1 10 I/0 tag raised (new AIO No
0010 = CA#3 | or IOH)
0011 = CA%4 | : '
0100 = CA%5 | 2 18,11 No response to TA tag or No
0101 = CA%6 J cycle steal grant
. Tag Conversion Table 3 19 CSCW parity error ('3x') CSCW parity error ('3x")
Bit 0.0 =1 bits 0.1 to 0.4 show the line address group: ,
N 4 10 VH did not fall after TD AIO data read or CH
Bit Line LAB LAB LAB Tag Encoding| Tags fell pointer register read
Value Address Type A Type B Name
08 VH 5 18,16,11 No response to TD for No
0000 0-15 Scanner 1 CLAB1 ig %§§ . AIO0 data read
- N
0001 16-31 _ 16 IRR, VB, M I0H data read
0010 32-47  |Scanner 3 CLAB2 18 IRR, VH 6 |18,16,11  [No response to TD for No
0011 48-63 _ 19 R/U , AIO data write
IOH data write
0100 664-79 Scanner 5 Scanner 5 LAB :
0101 80-95 _ Scanner 6 pos 3 7 10 ' ‘ VH did not fall after TD
fell (byte boundary
0110 96-111 Scanner 7 Scanner 7 LAB transfer with storage) No
0111 112-127 _ Scanner 8 pos & '
) ) 8 08 I/0 tag is off, VH must CH pointer reg read
1000 128-143 Scanner $ Scanner 9 LAB rise (EOC after CH transfer last transfer
1001 166-159 _ Scanner 10 |pos 5 ) pointer updating in (EQC)
local store)
1010 160-175 Scanner 11 |Scanner 11 |LAB o o
1011 176-191 _ Scanner 12 |pos 6 B ) 10 VH did not fall after CG
: ‘ fell No
1100 192-207 |Scanner 13 |Scanner 13 |LAB . : }
1101 208-223 _ Scanner 14 |pos 7 A 08 I/0 tag is off, VH must
' rise (last AIO transfer No
1110 2264-239 Scanner 15 |[Scanner 15 |LAB . data read is on byte
1111 2640-255 _ Scanner 16 |pos 8 } boundary)
» ‘ » ‘ B 10 No \ Loading of CCW
3. If byte 0, bits 4 and 5 are zero, bits 0, 1, 2 and 3 are as indicated. c 18,11 No response to TD for
] ’ ‘ : AIO pointer initialization No
If byte 0, bit 4 or 5 is one, bits 0, 1, 2, and 3 contain the I0OC internal status at .
the time of error. This IOC internal status table (right) indicates the tag signal D - No ' _ No
that is valid and the meaning of bit & (IOC timeout) and bit 5 (IOC bus in parity - '
error). ' ' E 10 VH did not fall after TD CH pointer register
v ' . ) fell for AIO pointer read
4. Only one bit is on. It indicates which program level was interrupted by level 1. initialization
5. The intermediate sizes (256K-byte increments) are given by combinations of bits 0.3 F )08 I/0 tag is off, VH must Last AIO data read
through 0.6. ’ rise (IOH end or AIO0 end (EQCC or VB and M)
. after data exchange)

6. Bit 0.7 is set on in case the installed storage size is not a multiple of 256K.

7. For 3072K byte 0 bit 3 and 4 are on.



Output X’7X’ Register Bits

X'71° Xr72° X'73" X'76" X177 X'79°* X'7A"
Program Display Program Display Storage Protect Miscellaneous Miscellaneous Utility High/Low Resolution
Register 1 Register 2 Address Exception Control Control Timer
(Note 3) (Note 4)
Byte X, Bit 2|Ignored Ignored Ignored

Byte X, Bit 2|Display reg 1.X.2|Display reg 2.X.2|SKA bit 0 Ignored 3|Ignored Ignored Ignored
3|Display reg 1.X.3|Display reg 2.X.3|SKA bit 1 Ignored 4|Ignored Ignored Ignored
4¢|Display reg 1.X.4|Display reg 2.X.4|SKA bit 2 Ignored 5|Ignored Ignored Ignored
5|Display reg 1.X.5|Display reg 2.X.5|5KA bit 3 Ignored 6|Ignored Ignored Ignored
6|Display reg 1.X.6|Display reg 2.X.6|SKA bit ¢ Ignored 7|Ignored Ignored Ignored
7|Display reg 1.X.7|Display reg 2.X.7|SKA bit 5 Ignored "

Byte 0, Bit 0|Reset IPL L1 (Note 2)

Byte 0, Bit 0|Display reg 1.0.0|Display reg 2.0.0|SKA bit 6 Reset I0C errors l1{Reset CCU hard checks (Note 2)
1{Display reg 1.0.1|Display reg 2.0.1|{SKA bit 7 Ignored 2|Reset MOSS panel int req L3|Set prog IPL req (Note 2)
2|Display reg 1.0.2|Display reg 2.0.2|SKA bit 8 Ignored 3|Reset MOSS diag req L3 Ignored
3|Display reg 1.0.3|{Display reg 2.0.3|SKA bit 9, UKA Bit 0|CCU Pgm Req. 4|Reset MOSS SVC req L4 Remote POWER OFF Ignored
4|Display reg 1.0.4|Display reg 2.0.4|SKA bit 10, UKA Bit 1|{CCU Pgm Resp 5|{Reset MOSS SVC req L& Int prog L5, C+Z Ignored
5|{Display reg 1.0.5|Display reg 2.0.5 UKA Bit 2|Ignored 6 Prog L5, C card Ignored
6|Display reg 1.0.6|Display reg 2.0.6 UKA Bit 3|Ignored 7|Reset PCI L2 Prog L5, Z card Ignored
7|{Display reg 1.0.7|Display reg 2.0.7 UKA Bit 4|Ignored

Byte 1, Bit 0|Reset MOSS inop L1 Ignored Ignored

Byte 1, Bit 0|Display reg 1.1.0|Display reg 2.1.0|Ignored Reserved l1iReset interrupt timer L3 Ignored Ignored
1|Display reg 1.1.1|Display reg 2.1.1|Enabled SP/AE Ignored 2|Reset PCI L3 Set AI0 stop mode Ignored
2{Display reg 1.1.2|{Display reg 2.1.2{Key definit. (Note 1)|Ignored 3|Reset MOSS L2 diag req Reset AIO stop mode Ignored
3|Display reg 1.1.3|Display reg 2.1.3|Key definit. (Note 1)|Ignored 4|Reset address comp L1 Set bypass CCU check stop|Ignored
4|Display reg 1.1.4|Display reg 2.1.4|Modify key value Ignored 5|Reset soft checks Set bypass CCU check stop|Ignored
5|Display reg 1.1.5|{Display reg 2.1.5|Key value 0 Ignored 6|Reset PCI L4 Scope Sync. pulse 1 Ignored
6iDisplay reg 1.1.6|Display reg 2.1.6|Key value 1 Ignored (Note 5)
7|Display reg 1.1.7|Display reg 2.1.7|Key value 2 Ignored 7|Reset SVC L& ?ﬁoge gvnc- pulse 2 Ignored

ote 5)
X'7E! X'7F?
Set Program Reset Program Notes:
Interrupt Mask Interrupt Mask

Byte X, Bit 2|Ignored Ignored " X 5. Location for scoping: Top card
3|Ignored Ignored 1. Bits Meanings connector (crossover) on the U2
4|Ignored Ignored 1.2 1.3 (MIOC) Card of CCU board, pin Y06
5]Ignored Ignored for sync. pulse 1, and pin Y08
6|Ignored Ignored 0 0 |User key for sync. pulse 2.
7|Ignored Ignored 0 1 [Storage key

1 0 |Exception key Voltage levels:

Byte 0, Bit 0|Ignored Ignored 1 1 |Read-only key - When active: 0V (pulse width is
1|Ignored Ignoreg 225ns)
2| Ignored Ignore N N - When not active: + 3.2V
3|Ignored Ignored 2. Bit 0.0 = 0 display
4| Ignored Ignored Bit 0.0 = 1 enables count Scope sync. pulse(s) will be active
5|Ignored Ignored . _ . . during an output X'79' when the
6|Ignored Ignored B!t 0.1 = 0 means high resolution appropriate bit is on; see also
71Ignored Ignored Bit 0.1 = 1 means low resolution page 3-040.

Byte 1, Bit 0|Ignored Ignored Bit 0.2 = 0 selects timer
l1|Adap prog L1 req {Adap prog L1 regq Bit 0.2 = 1 selects utilization
2|Program L2 req Program L2 req counter
3|Program L3 req Program L3 req
4|Program L4 req Program L4 req 3. In the 370473705, program display
5{Prog L5 execution|Prog. L5 execution register 1 is called 'display A"
6|Ignored Ignored
7| 1gnored Ignored 4. In the 370473705, program display

register 2 is called 'display B'
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Storage Protect/Address Exception (SP/AE)

MAIN STORAGE PROTECTION STATES There are 21 possible storage users, SP/AE INSTRUCTIONS ERROR HANDLING
classified in two types:
With the storage protect/address exception - The five CCU interrupt handlers The CCU controls the SP/AE mechanism with ° Address Exception Key
mechanism, a main storage position can be (UKLl to UKLS5) the input X'73' and output X'73' instruc-
placed in any of the following states: tions.
. - 16 other programs (UKPO to UKPF) The user tries to address a main
s Write free ° The output X'73' allows the modifica- storage position not installed. The
. ° Read-0Only Key (ROK) tion or initialization of the SP/AE address exception bit is set on in the
° Write and instruction fetch centrolled storage. It enables the SP/AE mechan- SP/AE storage.
This key indicates whether a 2K-byte ism.
e Read only block of storage is in the read-only If the address exception was originat-
) state. For example, machine configu- ° The input X'73' instruction reads out ed by the CCU, it causes a level 1
° Writesread forbidden ration data is placed in such a the last-set SPK from the SKDR or interrupt to the CCU. If the address
storage block. UKDR. e:ception was originated by the MO0SS,
) it causes a level 1 interrupt to th
The storage size changes with the customer ° Address Exception Key (AEK) MOSS with the AE bit on in ihe CCS :o
needs. The figure below shows to which i L M0SS status register.
storage positions the storage This key indicates whether a 4K-byte
protects/address exception states apply. block of storage is installed or not. . Read-0Only Key
| oo [st ot Theduse; tries to write into a
orage orage_ read-only main storage position. The
always protection: SP/AE STORAGE . read-only key bit is on in the SP/AE
present * Write free storage.
* Write and instrsction The diff t K ' g ded
fetch controlle e differen eys are stored in a dedi- This caus i
512K e Read only cated SP/AE storage located on the CTL2 ccu wiih fﬁeahiféﬁiri ;E’;ﬁ;rg?toﬁo the
card. Any entry to this storage (9 bits) Further input X'7E', X'7D', or X'76"
Optional holds the keys assigned to a 4K-byte block instructions indicate the reason for
storage of main storage. storage protection error.

768K |present

o Storage Protect Key

Optional Address
storage exception: Address 0 First 4K-Byte Block The user tries to write into a main
2048K{Not present Address 1 Second 4K-Byte Block gtoragetpos;t;on,tgut the user key
— ) ) oes not match wi the st
} Oztional ‘le Write/read forbidden J ] protection key. orage
storage L AL A4
| 3072K|Not present ~ ~n —-~r This causes a level 1 interrupt to
| o . _ I MOSS with hardware check bit on.
. e Write/read forbidden Further input X'7E", X'7D', or X'76°
Storage instructions in?icate the reason for
096K gf;ggnt Address 1023 Last 4K-Byte Block storage protection error.
. User Key 000
First 2K-Bytes 2nd 2K-Bytes
MOSg has the user key 000. It alliows
RO SP Key RO SP Key AE reading and writing in any main
SP/AE KEY TYPES Key Key Key storage position that is present in
] 1 1 the controller.

A 4

Off = 4K-Byte biock installed
Eight possible values On=4K-Byte block not installed
(000 through 111)

L Storage Protect Key (SPK) defined by control
On = Read Only program

Off = Read/Write

The SP/AE mechanism needs four differgnt
keys to control all read/write cperations
in storage.

This key determines the key value for
writing in a defined 2K-byte block of
storage.

* User Key (UK)

Every user is assigned a 3-bit regis-
ter that holds the storage protect key
it must use for writing in storage and
fetching instructions for execution.



CCU Timers

Two timers are available in the CCU. They
are the 100-ms interval timer and the

high/low resolution timer.

100-MS INTERVAL TIMER

Every 100 ms, this timer requests a CCU
level 3 interrupt. Output X'77', byte 1,
bit 1 on is used to reset the timer inter-
rupt. The 100-ms timer is used to:

° Count real time in storage
) Perform long timeouts

e Perform supervisory functions on a
cyclic basis

HIGH/LOW RESOLUTION TIMER

Jimer Operation

The high/low resolution timer does not
raise any interrupts. It is driven by
CCLK pulses (every 200 ns). Output X'7A?
initializes the current timer value to
X'gO'; input X'7A' reads the current timer
value.

The timer may work in high resolution,
with a bit advance at every 200-ns clock
pulse; the maximum time value is then 838
ms.

The timer may also work in low resolution,
with a bit advance every 819 us (overflow
from the internal non-readable timer).

The maximum time value is then 57.2
minutes.

Cvcle Counter Operation

Output X'7A' with byte 0, bit 2 on causes
the timer to count 'CCU busy cycles'. The
CCY is considered to be busy except when
it is in the wait state, or during
MIOH/MIOHI operations.

Qutput ‘7A’, Bit 0-2 On

CCU Busy Cycle

XA’
High/Low
22-Position Timer Resolution Timer
21 St
\ : Byte X
— —
O —
7

12-Position Timer

Transfer to Register
with Input ‘7A’
Readable Byte 0

Timer

11

Overflow
every 819 us

=

ITTTTTI

Byte 1

Non-
Readable
200 ps Timer 200 ns
B ]
A A
Low Resolution

FeTTTTT

0 1 f"

High Resolution

Reset with Output '7A’, Bit 1, 1=0On
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DC Voltages and Tolerances at Board Pin Level

Vdc Vmin Vmax Ripple (max)
-12.0 -10.92 -13.20 0.45V p-p
-8.5 -7.73 -9.35 0.25V p-p
-5.0 -4.55 -5.50 0.15V p-p
-4.3 -4.19 -6¢.48 0.07V p-p
-1.5 -1.48 -1.56 0.03V p-p
+5.0 +4.55 +5.50 0.20V p-p
(Note 1)
+5.0 +4.75 +5.25 0.13V p-p
+8.5 +7.73 +9.35 0.35V p-p
+12.0 +10.92 +13.20 0.40V p-p
+12.0 +11.40 +13.20 0.40V p-p
(Note 2)
+264.0 +21.00 +27.60 0.30V p-p
Notes:
1. 02-PS7 only
2. 01-PS4 only
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CCU and Storage Troubleshooting Techniques (Part 1 of 2)

The purpose of this section is to help in
isolating failures in the CCU and storage
areas.

The following techniques are provided.

See figure on this page:

(A) CCU isolation: disconnect I0C bus (see

page 10-800)

(B) CCU isolation:
page 10-800)

disconnect storage (see

See figure on facing page:

(C) CCUs/storage clocking checks (see page
10-800)

(D) CCU storage refresh timing checks on
board 01A-Al (see
page 10-810)

(E) Input X'70°"
10-820)

scoping checks (see page

(F) Storage control out tag: output X'74’

(see page 10-825)
(G) CCU-to-storage bus scoping

U Running the routine (see page
10-830) )

. Signal characteristics for the
different modes (see page 10-831)

. Read storage timing on board 01A-Al
(see page 10-832)

J Read/modi fy/urite storage timing on
board 01A-Al (see page 10-833)

(H) Storage signal routing (see page
10-840)

. Pin/net list (see page 10-841)
(I) Unexpected CCU interrupt processing:

RAC 8FB/8FE (see
page 10-850)

R

o]

MIOC Bus

Cables @

MMB (01A-A1)
Common to Models 1 and 2
Adapter
MPC MccC
MmC
SCTL
MEMs
ECC
CCU to Storage Bus
Cables@ through
CCUB (01A-A2)
Common to Models 1 and 2
BSMI
[}
o CcCcu
MIOC
CLAB1 (01A-A3)
cs1 FE15 LICs
3
[a]
@ CA1

3725 Model 1

372573726 Maintenance Information

Manualk 1 ‘O- 7 5 O

(When no Gate 01B)

Cables @

@0

(See Note 1)

(When no Gate 02B) — -

| .
| LAB Pos 3 (01B-A1) | CAB (02C-A1)
CA3

| cs5 "is LICs | 5 o

™ - <

S | < CA4 7
l -é | é 5 CAS 5 3
[+
I cs6 | FES | vrics | ' “
I 2 . CAB
I (See Note 2) | L
| f
| CLAB2 {01B-A2) |
| I Second% I% Bé:
FES Cables

I ~ cs3 4 LICs (See Note 1)

3 |

Q
I « CA2 |
} Primary 10C Bus I
1
| |

A

C2LB (01A-A3)

RDV-1

FES
-1

Cs1 LICs

CA1

CA2

LAB Pos 3 (01B-A1) (See Note 2)

|
0
l L

RDV-3

CSss

FES
-1

LICs

Cs6

FES
-2

LICs

Primary 10C Bus

Cab'es@@ @ (See Note 1)

RDV-2

Cs3

FES
-1

LICs

CA3

I C2LB2 (01B-A2)

CA4

3725 Model 2 (With CCUB and MMB) ————

3726

LAB Pos 6 (02A-A1)

cs11 | FES | Lics
n -1
3
Na)
@
cs12 | FES | Lics
2
(See Note 2)
LAB Pos 5 (02A-A2)
cso | FES | Lics
© -1
3
g
csto | FES | Lics
2
(See Note 2)
LAB Pos 4 (02A-A3)
FES
| cs7 ‘ LICs
3
[a]
o
css | FES | Lics
2
(See Note 2)

[-]
-

>
LAB Pos 8 (02B-A2)
cs15 FE‘S LICs
- .
3
g
cs16 | FES | Lics
2
(See Note 2)
LAB Pos 7 (02B-A3)
cs13 | FES | Lics
© e
S
g
cs1a | FES | Lics
2
(See Note 2)

Legend: Bus Terminator (BUSTERM)

Note 2: LAB Pos 3 to 8 organization if LAB type C installed (TRA)

LAB Pos. 3t0 8

RDV —

TRM

TICs

cs

FES

|
1 LICs

I
i r

l Note 1: See page 4070 for cable card connector identification.



CCU and Storage Troubleshooting Techniques (Part 2 of 2)

im VI

MMB 01A-A1

CLK
<l ®lolo | SCTL I
< ]v—; | Refresh
2 =
s o le
Read/Write -
MEM N : 22+3
Cards '-— 01A-A1-Q2
B2 J2 N2l 4
l l ! ( 16 Bits
L N
- |
Redriving (40) BIDI
L1l . 1
(32 4 8 ECC Bits)
(40)
ECC
Card i P
ECC Control
are———
01A-A1-P2
|

CCUB 01A-A2 +5v
Connectors Connectors
l )
zD B1D |~
( ) Control
ZE 11 B1E
!
BSMI
cCcu
A3 l@ Address Bus (22 -+ 3) B1B Card
P '
A2 @ B1A
Data Bus Bytes (324 4P
AS —® ata Bus BY + 4P} B1C ,>

‘———— To CTL1, CTL2
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CCU Isolation and Clocking Checks (A) (B) (C)

CCU ISOLATION: DISCONNECT I0C BUS (A)

The CCU may be isolated from all its adapters by disconnecting the entire I0C
bus as follows:

Either unplug the CCU connector 01A-A2A3 (torque screwdriver required).

Or unplug the 10C bus cables on gate connector 01A-J1 and also Fhe top
connectors of RDV-1 (01A-A3A2) (no tools required, but do not disconnect
cable from CCU), and plug terminator card on connector 01A-Jl.

WARNING: Special care must be taken when disrupting the IOC bus.

A CA that has been disconnected from the I0C bus is not necessarily disabled
from the host channel side. It is therefore necessary to reset ?he CA(s) of
each board that has been disconnected from the I0C bus by jumpering between:

01A-A3A2M12 and ground on CLAB-1 or C2LB for the 3725 Model 2
01B-A2A2M12 and ground on CLAB-2 or C2LB2 for the 3725 Model 2
02C-A1X2M12 and ground on CAB

The CCU diagnostics should now run error-free if there is no failure in the
CCU and MMB boards.

372573726 Maintenance Information Manual 1 0_800

CCU ISOLATION: DISCONNECT STORAGE (B)

The CCU storage may also be disconnected (see 372573726 MIM Part 2, 'CCU
Replacement Procedure 3', Step 4). Proceed as follows:

1. Unplug the BSMI card at 01A-A2H2 and the SCTL card at 01A-Al1Q2.

2. Install a jumper from 01A-A1Q2507 to ground, and from 01A-Al1Q2B12 to
ground.

If the CCU is not failing, running the CCU diagnostics will raise the first

error in routine AGOl (because this is the first routine to use the storage

data and address buses). This routine tests the Z bus gating which includes
gating storage data to the Z bus.

The storage disconnection may be useful in case of a permanent interruption to

the MO0SS, since it allows isolation of the interrupt between CCU and main
storage.

Disconnecting the CCU Memory Cards

In order to determine if some errors are due to the storage itself (MEM cards)
or to its interconnection with the CCU, you can unplug all the MEM cards and
select a specific routine (refer to MIM Part 2, "CCU Replacement Procedure
X"); see also Note.

Proceed as follows:
1. Unplug all the MEM cards, then:

2. If the CCU is not failing, the CCU diagnostic routine BJ23 (directly
selected) will run error-free. In that case, a failure may be suspected
on the MEM cards. The failing card -may be isolated by plugging the MEM
cards one by one while running BJ23 after each card plugging.

If the CCU i1s failing, the CCU diagnostic routine BJ23 (directly
selected) will detect an error and, in that case, the FRUs other than MEM
cards may be suspected (they are given by the displayed RAC).

MEM card removal may be useful for isolating the failing card in the event of
a permanent pollution of the CCU-to-storage interconnection by a MEM card.

CCU/STORAGE CLOCKING CHECKS (C)

Six storage timings M1l through M6 generated by the CCLK card are sent to the
SCTL card. Each of the timings Ml through M5 has an on/off duration of
1007100 ns. For M6, the duration is 125775 ns. Delay between two successive
M timings is 12.5 ns.

Note: When you unplug the MEM cards, be careful not to mix the two types of
MEM cards (128 Kbytes or 256 Kbytes) that may be present on the machine.



CCU Storage Refresh Timing Checks (D)

The 3725 uses a capacitive type of storage which must be refreshed every 2 ms. Notes:
The following text provides scoping points and timing charts for the storage
refresh operation. The scoping is performed on board 01A-Al. 1. Not scopable.
1 division = 12.5 ns B T L beveeiei it P I.. 2. There is one scopable point for each refresh address bit on the 01A-A1Q2
1< 200 ns——>| card, as follouws:
CCU CLK B (Note 1) __I__] r‘j || —
CCU CLK C (Note 1) - | | I Bit | Location
+CCU CLK M1 Q2U02 __1_______J__——__—1_______J_—ma—“_l_______J—"——_——L__ 0 Q2D04%
1 Q2D06
+CCU CLK M2 Q2U04 ———1___*_—_J—————~—1~______r—-“——*7_______J”“““——1~ 2 Q2D09
Q2005 3 Q2D11
+CCU CLK M3 i I e I Sa— I B 4 Q2G07
5 Q2G09
+CCU CLK M4 Q2U06 ————~1_______J~*-*-*1__*____r———-"——L__“____r*_———“‘ 6 Q2P02
+CCU CLK M5 Q2Uo07 ~___*_1_______J"——““_—l___m___f—__—"_—l_______fn_—___
See the storage signal routing diagram on page 10-840 for the refresh bit
+CCU CLK M6 Q2U09 _________1_____J_"—______L____J**""__"__1_.___f_——_" scoping points on each storage card.
r—End of —15.258—us pulse
v
—15.258—us Pulse Q2U101 ]
/7
+Refresh to BSMI Q2D02
————J<——M3 M5~—>1
—Refresh to MEM Q2J11 —————————1<-—M5 MS——>|
+Refresh address
bit (0—6) (Note 2) ——————J<——M3 M5-~—>l
1 division = 12.5 ns S N l..
Legend:

+: between +3V and +5V
~: between 0V and 0.5V
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Input X’70° Scoping Checks (E)

The Input X'70' register gives the storage size and MEM card type installed
(see page 10-230): i

Storage Size - Data Bus Byte 0 Bits
(K bytes) ] 1 2 3 4 5 6 7

128 - - - ] ] 0 0 1
256 - - - 0 ] 0 1 0
512 - - - 0 ] 1 0 0
1024 - - - 0 1 0 ] 0
2048 - - - 1 (] 0 ] 0
3072 - - - 1 1 ] 0 0

MEM Positions 256K MEM cards

MEM-1 through 8 1 -

MEM-9 through 12} - 1

When the SCTL gets the "-Input 70" line from the CCU (A1ZEB06 to AlQ2B13), the
Input X'70' is generated as shown in the figure below. It shows the pin
locations of the '"-Card Location' (1) and '"-Card Inserted' (2) signals and hou
they generate the 'Storage Data Bus Byte 0' (3) signals.

Card| (1) 2) 3) Pins
1 B2J07| N/A e Q2/P2X23 P2
2 C2J07|Q2J10 1 Q2/P2X25 P2G10
3 D2J071Q2J09|==>] SCTL ==> 2 Q2/P2X26 P2G12
4 E2J07|Q2J07 logic 3 Q2/P2X27 P2G13
5 F2J071{Q2D13 % Q2/P2X28 P2M02
6 G2J07|Q2J05 5 Q2/P2X30 P2M03
7 H2J07|Q2M05 6 Q2/P2X31 P2MO4
8 J2J07|Q2P13 7 Q2/7P2X32 P2MO5
9 K2J407{Q2D12
10 L2J07]Q2D1¢0
11 M2J071Q2D07
12 N2J07{Q2D05
Notes:

1. The '-Card Location' and '-Card Inserted' signals are permanently plus
(approximately +5V) when the memory card is not installed, and permanent-
ly minus (approximately ground) when the memory card is installed. For
all other signals, looping gives a 400-ns pulse every 3 ms.

2. For an Input X'70', no parity bit is generated for the data bus byte 0.
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Storage Control Out Tag: Output X’74’ (F)

The storage control out tag controls the ECC mechanism.

ECC MODES

The ECC mechanism may be set in the Disable, Enable, or Transparent mode.

. ECC Disable Mode

This mode may be used to initialize the storage after a power on, or to
read the real contents of storage.

. ECC Enable Mode

This mode is the normal operational mode of the ECC mechanism. The ECC is
enabled at power on time only after the entire storage has been scanned in
the ECC Disable mode to align parity and ECC bits.

o ECC Transparent Mode

This mode is for diagnostic purposes. It is used by the diagnostic
routines to simulate single-bit and double-bit errors and to check that
these errors are correctly handled by the ECC mechanism after it has been
enabled.

Note: The ECC single-bit error correction and the ECC double-bit error
detection circuits are activated only when the ECC is enabled.

DIAGNOSTIC FACILITIES

The following diagnostic facilities are available with the SCTL and ECC cards
at EC A04406 and later. They are used by the diagnostics, or the CE when
running the manual routine BI04 (see page 10-830).

Wrap-Up

This facility checks the address path and some control lines to the SCTL. The
addresses and control lines are displayed on the data bus byte 0. This
display is selected via the data bus byte X as shown in the following table.
The following contreol lines are displayed:

Control Line Byte 0
+ Single-bit error Bit O
- Input 70 Bit 1
4+ Byte select 1 Bit 2
+ Byte select 0 Bit 3
+ Byte select X Bit ¢4
+ Byte select Y Bit 5
+ SP write inhibit Bit 6
- Read (+ Write) Bit 7

Force Hard Errors

This facility simulates single-bit or double-bit hard errors. One or two bit
latches on the ECC card are forced to one or zero each time a memory card is
read. These bits are X.7 and Y.7, as shown in the following table.

Force Harduware Checkers

This facility forces the three hardware checkers to their ON states, as shown
in the following table. The "data/address parity" and "double-bit" checkers,
when forced, are active without noticeable delay, while the "storage control”
checker may become active as long as 6.6 ms after it has been forced.

Force ECC-0Only

This facility allows "read™ or "read/modify/write” operations with no memory
card involved. The 36 latches (32 data plus 4 parity) are written and read by
a normal write or read operation. The ECC card being transparent, the data
bus shows during a read what was written during a write.

Qutput X'74' Command Summary

Out X'7¢4" Byte X Action on Storage
Command 01234567
ECC enable -=-00 . --. ECC enablie mode
ECC disable -=-10.--. ECC disable mode
ECC transparent -=-10.--. ECC transparent mode
Wrap-Up 10--.00. Address byte X
10--.01. Address byte 0
10--.10. Address byte 1
10--.11. Control lines
Force Hard 11--.00. Force single-bit (Y.7 off)
Errors 11--.01. Force single-bit (Y.7 on)
11--.10. Force double-bit (Y/X.7 off)
11--.11. Force double-bit (Y/X.7 on)
Force 0o0--.01. Force dataszaddr parity checker
Hardware 0 0--.10. Force double-bit checker
Checkers 00 --.11. Force storage control checker
Force ECC only 01--.00. Read or read/modify/urite 5.
with no memory card involved
ECC enable 000O0.TCO0CTOC . Normal operation

Notes:

1. Bit X.4 is a validation bit. It must be ON to update the latches that
memorize the status.

2. Bit X.7 is not used.

Chapter 10. Central Control Unit 10-825



CCU-to-Storage Bus Scoping (G) (Part 1 of 4)

The CCU 1 intervention routine BI04 is designed to exercise the CCU to The validity of the address is verified. The data pattern is set onto
ma?n sto::;:adat: and control lines. This routine does not isolate an FRU, the data bus according to the position of the address X'aaaaaa' with
but allows looping with selected command, address, and data patterns for scop- respect to the word and halfword boundaries, as follouws:

ing. See pages 10-050 through 10-070 for a description of main storage.

Boundary Data is on bytes Address Ending Digit

. . Word Y and X 0-4-8-C
Running the Routine Halfword 0 and 1 2-6-A-E

Proceed as follows: ! All other combinations cause the messages 'INVALID REQUEST' and 'PRESS
1. Select the routine BIO4. The message "SELECT LINES TO SCOPE' is SEND' to be displayed. Pressing SEND causes the 'SELECT LINES TO SCOPE'

displayed. message to be redisplayed.
2 Reply with 3. Looping continues until the ATTN key is pressed; the '"BREAK RECEIVED'
: message is then displayed. .Typing G nouw returns to display the first
'Rxx01laaaaaadddd' = Read/Modify/Urite (Notes 1 and 5) request, C cancels the routine, and A aborts it.
'Rxx02aaaaaa’ = Read (Notes 1, 2, and 5) Notes:
- ' ' 1. ECC is enabled for read and read/modify/urite requests. The ECC can be
'Rxx03" Input X'70 put in disable or transparent mode via R010401 or R010403 requests.
' = t (Output X'74') (Notes % and 6)
"Rxx04yy Storage control out tag P 2. Data reaq from_storage with read request may be chosen by using a single
"Rxx05uu’ = Storage control out tag (Output X'74') (Note 6) read/modi fy/urite prior to loop on read
where xx is the request type: 3. If error checking is requested and an error is detected, RAC = 89F is

displayed.
01 single run with error checking

02 loop with error checking until an error is detected 4. If the Storage Control Out Tag function is selected, there are two

03 loop without error checking restrictions on the request type (xx) because error checking is not
possible:

vy is the ECC sequance to be used: a. XxXx = 01 - no error checking is done after a single run.

gé Egg g;;ﬁ?ée b. xx = 02 is not available.

32 Egg sgzgzizre::able, disable 5. During a read/modify/wurite operation, both data and storage error condi-

05 ECC disable’ transparent, enable, disable tions are checked by the program when xx = 01 or 02. During read oper-

06 ECC disable: enable, transparent, disable ations, the data is not checked, only the storage error conditions.

3 ( d and read/modify/urite only) If the checkers are in error, the ERC = B1040701, and ERRBIT contains the
asaasa is the storage addrass to be used (res v value read by the Ipput X'7p' instruction (see page 10-230 for the bits
dddd is the write data to be used for read/modify/urite. of the Input X'7x' instructions).

H b d with th tput X'74' (see Note 6). 6. Rxx04yy and Rxx05uu are mutually exclusive. The first one applies to ECC
4 }ietngthgnxp;Ziu?oEgzseg?szs ¥Ae poszigyepbyte X configuration cards prior to EC A04406, the second one to ECC cards at EC A04406 or
meanings. later. Using the wrong reply leads to an "invalid input" message.
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CCU-to-Storage Bus Scoping (G) (Part 2 of 4)

The information on this page does not apply to machines with an ECC

3725/3726 Maintenance Information Manual

10-831

Note: R030405
card at EC A04406 or later.
-Write ECC P2W33 —u L L U—_//_l_
SIGNAL CHARACTERISTICS FOR THE DIFFERENT MODES . —>]|<— 200-400 ns
—ECC Disable P2W31 ——1J L lj—-//——l
) >} ]<— 1.1 ms
R030401, R030402, and R030403 —ECC Disable to ECC P2W29 — l l
/) —
—ECC transparent P2W32 U
Disable Mode | Enable Mode |Transp. Mode —ECC transparency to ECC P2W30 ]
Signal Name Pin (R030401) (R030402) (R030403) .
01A [Period Length|Period Length{Period Length ECC mode IDisable|Transp.|Enable | Disable —>
-Al ms ns ms ns ms ns
-Storage ctrl tag from BSMI|Q2Ull}| 3 600 3 600 3 600
-Mem data bus byte X bit 2 |[P2G02| 3 50-200| (Not used) (Not used)
-Mem data bus byte X bit 3 |P2G03|(Not used) (Not used) 3 50-200 R0306406
-Mem data bus byte X bit 4 |P2G04] 3 50-200| 3 50-200] 3 50-200 .
-ECC disable ) P2W31] 3 400-800|(Not used) (Not used) Hrite ECC P33 ;)
-ECC transparent P2W32| (Not used) (Not used) 3 400-800 “Write '"jl ][ |
-Write ECC P2W33] 3 400-800} 3 400-8001 3 400-800 u U
-ECC disable to ECC P2W29| Must be ON Must be OFF | Must be OFF . —>| [<— 200-400 ns
-ECC transparency to ECC P2W30| Must be OFF | Must be OFF | Must be ON —ECC Disable P2U3l — L "1
=>| |<— 1.1 ms
the: For an Output X'74', no parity bit is generated for the data bus. —ECC Disable to ECC P2W29 | | 1 ./
—ECC transparent P2W32 L
On other selections, the waveforms are as follows:
—ECC transparency to ECC P2W30 L_______I———_____
ECC mode |DisablelEnable |Transp.| Disable —>
R03040¢4
-Write ECC P2W33 U 1 L /7 1
—>||<— 200—-400 ns
—ECC Disable P2W31 ——1J L 4 L
> J<— 1.1 ms
—ECC Disable to ECC P2W29 i I .
’ //
—ECC transparent P2W32 Must be OFF

—ECC tfansparency to ECC P2W30
ECC mode

Must be OFF
|Disable|Enable |Disable —>



CCU-to-Storage Bus Scoping (G) (Part 3 of 4)

Read Storage Timing on Board 01A-Al

1 division = 12.5 ns

CCU CLK B (Note 1)

ccu
+CCU
+CCU
+CCU
+CCU
+CCU
+CCU

CLK
CLK
CLK
CLX
CLK
CLK
CLK

+Storage

C (Note 1)
M1
M2
M3
M4
M5
M6
Go

+Storage Grant

Q2B09

...............

—CNTL Store Sel (Note 2) ———111]N2,3,4,5

+D0G Memory

—Sample Data ECC

—DO0G ECC

Data Bus

1 division

Legend:

Q2J04

P2W23,7

+: between +3V and
-: between 0V and 0

= 12.5 ns

+5V
.5v

r——————1m4, M5, M6
M5

..............

.............

..................

Notes:

Not scopable.

There is a scopable point for each CNTL Store Sel (-Card Select) on the

01A-A1Q2 card, as follouws:

Card Location

Q2M10
Q2M12
Q2P 06
Q2513
Q2512
Q2510
Q2P11
Q2P12
Q2M02
Q2G12
Q2G10
Q2G08

HFOWVRENAOTUVMADAUWNFO

[y

See the storage signal routing diagram on page 10-840 for other scoping

points on this board.
Data from storage.

Data from ECC.

There may be a delay of up to 30 ns between the clock triggering the

signal, and the signal

If a double-bit error

itself.

is detected in normal read.

Chapter 10.

Central Control Unit

10-832



372573726 Maintenance Information Manual 10-833

CCU~-to-Storage Bus Scoping (G) (Part 4 of 4)

Read/Modify/UWrite Storage Timing on Board 01A-Al

Notes:
1. Not scopable.
1 division = 12.5 ns S [ | l..
| < 200 ns >| 2. There is a scopable point for each CNTL Store Sel (-Card Select) on the
CCU CLK B (Note 1) __J__1 | 1 — 01A-A1Q2 card, as follows:
CCU CLK C (Note 1) 1 ! 1 1
Card Location
+CCU CLK M1 Q2U02 _—1_______I—_—_—__L______J———___—1_______J_——_—~_1__
0 Q2M1io
+CCU CLK M2 Q2U04 ——_L______J_—_———‘1_______j___—_—_1_______J—-__——_1_ 1 Q2M12
2 Q2P06
+CCU CLK M3 Q2U05 -——”1_______J———‘———1_______r—‘—”—-j_______J—__——‘_l 3 Q2513
4 Q2512
+CCU CLK M4 Q2U06 ‘"_'"7_______j"____—_L_______F"'"'—'W_______J____—_— 5 Q2510
6 Q2P11
+CCU CLK M5 Q2U07 T e T s D 7 Q2P12
: 8 Q2M02
+CCU CLK M6 Q2U09 e I s (R p— (N 9 Q2G12
10 Q2G10
+Storage Go Q2509 ] l<——CCLK 11 Q2G08
<—CCLK
+Storage Grant Q2B09 I Ui{
0y 3 M1 See the sto;age signal routing diagram on page 10-840 for other scoping
—CNTL Store Sel (Note M o oints on this board.
1 M6 P
-D0OG BSMI (Note 3) ______1Ei~__f__—_——__—1M6 o 3. There is a scopable point for the data out gate (DOG) for each selected
fcc (Note 3) M6 - M6 byte and parity, as followus:
-=DOG EC ote =
—Sample Data ECC P2X13 1 I 1M4l IMIAJ Selected byte DOG BSM pin DOG ECC pin
M1 M6 M5 M6
—Write Pulse Q2M13 M5 Y Q2B03 P2W23
L—————~JM5 X Q2B04 P2l24
—Pty Chk/+Par Gen P2Y12 Mll ]Ml 0 Q2B05 P2W25
1 Q2B07 P2W26
P Q2B08 P2W27
Data Bus ————— | Note ¢} |Note 5] |Note 6]
1 division = 12.5 ns S N N l.. See the storage signal routing diagram on page 10-840 for other scoping
points on this board.
%4, Data from CCU to check parity.
Legend: 5. Data from storage card (old bytes).
+: between +3V and +5V 6. New data to be stored (40 bits) after ECC computation.
-: between 0V and 0.5V
7. There may be a delay of up to 30 ns between the clock triggering signal,

and the signal itself.



Storage Signal Routing (H) (Part 1 of 2)

SAR

1] 1
Byte 7 X 1 r 0 1 I 1 1
Bit 2 . . < 7P 0 . e . 7P 0 . . 7P

2 . 6 7 P 1] 6 7 P 0 56 7P

| | | ||
|| | - | |—

L| i I i
S l - B
— Lo
- -l- | o
R | | |
R | | |
EE | | |
v v V VYV v \ vV Vv

0 .. .4¢567829 0o . . . 6 0 56 7

0. . . .« . << .89 0 .. . . . 6 g . . . . . .7

L—— 5CTL L— REFRESH - Y— MEM ——

ADDR ADDR ADDR

All points are on the 01A-Al board.

In the diagrams which follow, the symbols have the following meaning:

# = Board connector pin
I = Card input signal pin
0 = Card output signal pin

Chapter 10. Central Control Unit 10"840
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Storage Signal Routing (H) (Part 2 of 2)

Pin/NetyList

MEM-1 -2 -3 -4 -5 -6 -7 -8 - -10 - -
» 9 1 12 ECC SCTL ’ MEM-1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12 ECC SCTL
SIGNAL NAME ) NET NAME A B c ] E F G H J 3 L M N P Q '} X STGNAL  NAME NET NAME A B c [ 3 F s H J 3 L ] N [ ‘ Q v x°
BIT Pl (FROM ECC CARD SECBITPL I 2v33 MEMORY DATA BUS BYTE 0 $EK-BYT00 P #_5808/0 5807(0 58070 5807|0 5807(0 5807(0_5B07|0_5807|0 5B07(0 5B07|0 5B07|0 SBO7|0 5BO7|I SDO7
BYTE SELECT FROM BSMI SEKOSESO X =mmoefommmsn|mmmeme fmccanfcaaae 8 6006} -amene 1 5603 $EK-BYT0000 & 5013[0 5012 07501z|? 3610
SEKeSH30 Y ——eeoe P P DS P 8 6EQ2|mnmnam I 5802 Sezne- H 0 3009
SEK+5D50 00 =----=|==--== —————- ——eeee @ 6C02 i guo« : SEK-BYTO0O1 I 3011
SEK45E80 01 ==-o=-|-cmme- B ———-e- 3 €803 BOS - 9 3810l e
- 3
+CHK/RST Pl (FROM ECC CARD)  SEC+CHEPL 0 2v22{1 2v22 SEK-BYT0002 I 31z )
-DOG BSMI PARITY BITS $FA-DOGPO % 6D04 0 2808 SEX-BYT0003 1 Sr') 5lo 2ves
-D05 BYTE X BSHI $FA-DOGX0 R § 6E04|--=-~-10 2E04 T 9 38031 ares
-DOG BYTE Y DSHI SFA-DOSYD  ===--- ® 6E02 0 2803 SEK-BYT0004 9|0 580910 5309/0_5809(0 58090 5809 0500511 402
- -DOs —————— cmvem- el - Pt POttt Pt tted Paptbid battdd —————— Y
006 BYTE 0 BSAI #FA-Dos00 ‘ # 6C0410 2B0S SEK-BYT0005 0 5010 0 5010 0 5010|0 5010| 4h0a|® 2"
-DOG BYTE 1 BSHI $FA-DOG10 % 6A02|0 2607 - - -|-- et 1 ] P
-D0S ECC BYTE X $FA-ECCXO R B Bt BT B B B Rt 1 2u24[0 2M24 SEK-BYT0006 @ 0 5006 (x) ?g s
pcbetnds 1E0
- - I - it TIooit \
pOG ECC BYTE ¥ FA-ECCYO T 2u2310 223 SEK-BYT0007 & 5003|075005/0 5009 375005(0 50350 5009(0 5005|1 &n0s|® *H
-D0G ECC EYTE 0 ‘ SFA-ECCCO mmeome T 2u25|0 ZH25 uibiuie) ety it B punsdaie shuiuge) i e it | B 1 £ PRPRTYY
. R . SFA- I 22 : )
206 ECC BYTE 1 SFA-ECCLO 1 2H2610 2K26 MEMORY DATA BUS BYTE 1 SEK-BYT10 P #_5B02/0 58020 5802 05802 |0 58020 58020 58021 5009
-00G ECC PARITY SFA-ECCPO -m-ee- 1 2H27]0 2K27 SEK-BYT1000 & 5007 075007{0 5007|0 5007]0 50070 5007{0 5007|0 5007{0 5007 007(0 50070 5007 7 2003
. - I . . e 3.222002.202 00 2081
+DOG MEMORY FA+DO50 T 3004]T 3006|T 3004|1 3004]X 3004{T 3004/ 3004} 3004{I 3D04{X 30041 3004{I 3004 0 3004 SEK-BYT1001 A 5008 580510 sm0s 9 807
5 2.222212.282292.2222 219220210 2822
ECC DISASLE SECHBITX2 0 2u31{T 2u31 SEK-BYT1002 % 9 4803
-£cC oxsz«fmro ECC CARD) $FA-D1S0 1 24290 2W29 SEK-BYT1003 3 g 4809
- P SFA- 2 2 bl Dty b M h
ECC TRANSPARENCY YO ECC CARD SFA-TRAND I 2W30{0 2W30 SEK-BYT1004 ¥ 5005|0 5005[0 5005]0 5005 0 50050 7 9 412
. 32 ety e [ oo bl
ECC TRAMSPARENT SECeBITX3 0 2W32|I 2W32 SEK-BYT1005 0 ?ES §
+F (FROM ECC CARD) $ECFO 0 2v23|1 2v23 SEK-BYT1006 5 0 gg 3
. 220021920042 2.22%2 2
¢+G (FROM ECC CARD) SEC4GO 0 2v24iI 2v24 SEK-BY11007 05002|0 5002 0 5002 0 5002 $ 289¢
+H (FROM ECC CARD) SEC+HO 0 2v25]1 2ve - Al Deiiiel ettt - it Dt Q9 5803
~INPUT 70 SEK-INT0 # 6A04 I 2813 LU $ED-CAROL 8 6404 ——eem- I sD02
HMEMA ADDRESS BIT FROM BSHI EK-HEMA * 100711 ¢DosiI 4p0S{T 4DOS|T 4DOS{I 4DO5|I 4DOSII 4NOS|I 4DOS|I 4DOS[I 4NOS{T 4DOS|I 4DCS 4B04 2 $ED-CARO2 & 6A02 I 5094
K-nnsool » 380s|1 3nos|Y 30081 3p0s|1 300611 3boe|[ 00611 300611 3006|L 30061 3noe T 3006 |1 3nos 4605
TEH! m . socg 400411 4DQGIT &DOG|T 4DO4|I 4DO&|I &4DOY % &0C4IT 4UO04IT 4DOG|T 4004 % 4D0%|T &4D0& 4D0% n3 SED-CARQ3  ~-----femmseofocceeoemmcen oo e em e e e mee J--==--|% 6E04 1 5005
K-HENMA06S 8 3805(T 3002|I 3002|1 30021 3002/1 3002|1 3002} 3002|I 3002{I 3C02|1 30021 3002|I 3002 3604 .
Konernados § 300211 S20eir SRaHE SRBNE SEOSHE 380|180 T SASE Suat)h 3831 3Rac |1 3hed] Sese 803 e boqbniso Sl N I MY ) v e0oe 1 snes
~HENS £ 1RO R4 4 B, 3 4 4 a4
K-HENZ00S & 3003 F 20| 2003 (1 250301 26031 2883 4B03|T 4603 1 4RO3IT 2Ro3|1 2003 |1 2no3|t 2Ro3 2298 Hs SED-CAROS  ~--oo-f-comoofocccoc]oomcon|ocnnnn funnenn comemmfome--- 8 6C02 I 5007
EK -REMA 7 % 3002|1 30121 3012|I 30121 30121 30121 30121 30121 3012{I 3012|T 30121 3012|I 3012 3005 e SED-CARDS  6C04 I 5009
MEMORY CARD FA-NEHD o 3 -PAR CHK/+PAR GEH TO ECC CARD SFA-PARO  ==ooon]ecoooofocmcncfocmmnn | onmmon ommmmn fomme omme o meee fmeee foee feeee f eeeee 1 2u28(0 228
4ofene nes -RD/#KRT SEK4SRHO  =emoomfommconfocmcanomocnn]ammann 1 5312
: 3
rA-tEHO L0 i -READ HODE SFA-READD 8 2013f~-euee ———ee- - 0 5013
A-penoioe o +READ - WRITE TO MEMORY CARD  SFA-RWO ---=-l1 4B13[1 «B13|1 4B13|1 4B13|I 4B13 1 48131 4B13|1 4B13|1 «B13|1 4«BI3|I 4B13]---=--0 «BI>
;:Z? n 5 § +REFRESH ADDRESS BITS 0 TO 6  SEK-REFA000 8 3813[I 3812(I 3812 I 3812|1 3012 1 38121 3B12/1 3812|1 3B12(T 3812 9 3004
A-hehQ H -==-- sm-o- e Dttt e et Dt >
: : ez
: FA-ntno <005 SEK-REFA001 3 5505
~MEMORY CARDS CNTL STORE SEL  $FA-SELO 00 g 40 - pg 4}
sFA-3ELD 02 Q 5 $EK-REFA002 3310{1 3810 1 3810 1 5610 0 2089
SFA-SELO 92 - Smomaofe-te-- -- I 2r2s
FA-SELO 0% Q= - Q0 2X0%
FA-SELQ 05 04 SEK-REFA003 1 4c02 Q 2011
FA-SELD 0 « I Sr 5
FA-SELQ Q¢ 0 ¢x05
FA<3EL0 0 482 SEK-REFA00G 0 807
T R 3k
3T T § Gntutute) iuiuuiuind Pubuifututng Dueiububeg uiubuttuted Intupuie ubsbiutuin) Iubrutng pnoutubuin) Puouu ouunn) P e 0 380 SEK-REFAGOS 174805 g 53 _37
MEMORY DATA BUS BIT PA SEC-PAO 0 2013 1 s0lo - 2X67
Pt Zlo Beos -REFA x97
it 0 2v25|1 2v29 SEK-REFADO6 1 fl; Eia‘;
MORY DATA BUS BIT P SEC-P 0_3503 1 5011 ¢
HEMORY D 8IT PB 80 g salsl s #REFRESH IM PROGRESS TO BSHI  $FA+REFO —————- 0 0c
H
-REFRESH TO MEMORY CARD SFA-REFO  ==---- 0 3 01
MEMORY DATA BUS BIT PC sEC-PCO o so13 1 so12 3 1 3011]1 3011{1 3011{1 3011)T 301i|1 3011{Y 30111 3011 3011 0 3011
2.2l L1 M- +SAMPLE DATA ECC SFA+SEMO ———— ] P Bl Bt Y R 2|0 w22
SCTL ADORESS BIT FROM BSMI  $EK-SCTLO00 1 4EC9
MEMORY DATA BUS BIT PD SEC-PDO 0 5813 15013 SEK-BCTLO0] =-mmmnfomcecnfocooll z < 1 <E0A
Zlo 8813 SEF-SCTLGOD ) Py - 180
puiututatel 0 2132|1 2v32 SEK-SCTLO0S Y [y - 808
SEK-SCTLO0Y 9]1 3009 9 1 3893
- MEMORY DATA BUS BYTE X SEK-BYTXO P 8 1 5006 SEK-SCT1005 M et Z 1 &po7
0 5005 SEK-SC 1008 iy e - 1 4593
SEK-BYTX000 # I 2012 SER-3CTL007 P et Z 1 <€37
0 2812 SEX-SCTL008 ) pren - 1 4Bi0
$EK-BYTX00L tl) g $EK-SCTLO0Y ~-=--c|-me-cefommcccfomannn - I 93¢
SEK-BYTX002 1302 +SP WRITE INMIDBIT FROM BSHMI  SEKeHINO  ====m=focoocn]ommoao oo oo e feccmen oo e emeee e e —eceee 1 6BO2 [ == mm 1 2802
$EK-BYTX003 6 ; -STG CHTL OUTPUT TAG FROM BSMI $EK-STTGO e———— B e N Eone ® 6AQ2[------]1 5011
SEK-BYTX004 I 3005 +STG GO SEK+STCO0 1 509
SEK-BYTX005 & g § +5TG GRANT $FA+STGGO 0 zBe?
SEK-BYTX006 & 2£05]0 1 3ve7 +STOR DATA ADDR PAR ERROR TO C $FB4STPEQ —————- ------|0 2812
$EK-BYTX007 ¥ 2009|0 2009|0 2009{0 2009 1 3nes +STORAGE CONTROL ERROR TO CCU SFA#STCEQ = =mmmon|ommemn | mmcon]amaann[mmmmafmaccmeae et ceemen|n 5B07
2 02{0_z0z]0 2002 1 5005 TIE 00N $LL-TIEOW 1 2vzefo 2vzs
MEMORY DATA DUS BYTE Y $EX-DYTYO P !_El_“_’: 028 e ? al YIE UP SLLOTIEUP = =cemem cereme]leeeeam |1 2Y27|0 2Y27
SEK-BYTY000 8 2007 < 9 zv0z WRITE ECC SECODITXG  mmmmom PR P 0 2133|T 2H33
SEX-BYTY001 8 D05 g tBo} -15.253 US PULSE SEX-TIMEL  -omonn ® 604
SEK-BYTY002 # 2006 0_200¢ & 5282 3 6C32( |0 4Jo4
SEK-BYTY003 & 2605|0 0 2604 1 gooe +2 BITS ERROR SEC+2BITO ceemenfomaea-l0 27261 2v26
SEK-BYTY004 3 2005|0 2005 ; i ; -2 BITS STG EAROR TO CCU $FC-TCSED  =--=ee PRI R [N P EEETI] BEPRE cemmantfae ——— ¥ 6E0G 0 5808
0 2003 o Dad et b :
$EK-BYTY00S 1 300 ) !
SEX-DBYTY006 é 010
SEX-BYTY007 ® 2002[0 ¢ 0 2002 1o

Legend:

+ : between + 3V and + 5V
— : between OV and 0.5V



Unexpected CCU Interrupt Processing (I)

An unexpected Level 1 or Level 4 interrupt occurred while running the CCU
diagnostics.

RAC 8FB indicates that one or more bits in Input X'7E' or X'76' were
related to the IOC bus.

RAC 8FE indicates that one or more bits in Input X'7D', X'7E', or X'76"',
or in MOSS status registers A, B, and C was set.

Proceed as follows:

1.
2.

3.

Take a MOSS dump.

The address X'D80E' contains the address (2 bytes) which points to a
group of 9 bytes containing the values of the Input X'7D', X'7E', and
X'76' registers (2 bytes per register), and the CCU-to-M0OSS status A, B,
and C registers (1 byte per register).

Use the following tables to change the most probably-failing FRUs:

Input X'7D"

Byte|Bit Suspected FRUs (in order)
0 CTL1 CTL2 BSMI SCTL ECC DFLN MIOC DFLé4
1 MIOC CTL2 CTL1 SCTL ECC DFLN BSMI DFL4 BTAC
2 MIOC BTAC DFLN SCTL CTL2
3 MEMN ECC SCTL CTL2 BSMI
% SCTL CTL2 DFL4 BSMI CCLK MEMN DFL5 CTL1
5
6 BSMI SCTL CTiL2 ECC DFLN DFL4 CTL1 MIOC
7 CTL2 DFLN DFL4 DFL5 CTL1 BSMI SCTL MIGC
0
1 DFL4 CTL1 DFLN DFL5 CTL2 MIOC BTAC
2 DFL5 CTL1 CTL2 DFLN DFL¢4 ECC SCTL BSMI MIOC
3 DFL¢4 CTL1 CTL2 DFLN
4 DFL4% CTL1L DFLN DFL5 CTL2
5 CTL1 CTL2 DFLN DFL5 BTAC DFL4 MIOC
6 DFL4 CTL2 CTL1 BSMI ECC SCTL DFLN BTAC MEMN
DFL5 MIOC
7 DFL5 CTLL CTL2 DFLN DFL¢%

Input X'7E'

Byte|Bit Suspected FRUs (in order)

0 MIOC
1
2

0 3 MIOC CTL1 DFL4 DFLN CTL2
4 MIOC CTL1 DFL¢4 DFLN CTL2 SCTL ECC BTAC
5 DFL5 MIOC CTL2 CTL1 BTAC DFLN
6
7
0 BTAC MIOC CTL2 DFLN
1 CTL1 CcTL2 MIOC BSMI DFLN SCTL
2 CTL1 CTL2 MIOC BSMI DFLN SCTL

1 3 CTL1L CTL2 MIOC BSMI DFLN DFL5
4 CTL1 CTL2 MIOC ‘BSMI DFLN SCTL
5 DFL5 MIOC CTL2 CTL1 BTAC DFLN
6 BTAC MIOC CTL2 DFLN
7

Input X'76°

Byte|Bit Suspected FRUs (in order)

0 DFL5 DFLN CTL1 CTL2
1 DFL5 DFLN CTL1 CTL2
2 DFL5 DFLN

] 3
4 DFL5 DFLN
5 DFL5 DFLN
6 DFL5 DFLN
7 DFL5 MIOC CTL2 CcTL1 BTAC DFLN
0 DFL5 DFLN CTL1 CTL2
1 DFL5 DFLN CTL1 CTL2
2 DFL5 DFLN

1 3
6 DFL5 DFLN
5 DFL5 DFLN
6 DFL5 DFLN
7 DFL5 MIOC CTL2 CcTL1 BTAC DFLN

CCU-to-MOSS Status A Register (CMSA)

Bit

Suspected FRUs (in order)

NOOUVPLAUNFRO

- MIOC

MIQC
MIOC

MIOC
CTL2 CCLK

MIOC

CTL1

MIOC

CCU-to0-MOSS Status B Register (CMSB)

Bit| Suspected FRUs (in order)
0

1

2 MIOC

3 MIOC

4

5

6 MIOC

7 MIOC

CCU-to0-MOSS Status C Register (CMSC)

Bit

Suspected FRUs (in order)

NOUnmMpPLpUN-O

MIOC
MIOC
MIOC
MIOC
MIOC
MIOC
MIOC
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IOC Bus and RDV in 3725 Data Flow
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I0C Bus Structure (Part 1 of 2)

I0C CONTROL LOGIC

Data, address, and control information
exchanges take place between the work
registers and the adapters attached to the
I0C bus. They use the I0OC logic, which is
packaged on the CCU DFL5 card.

The 10C logic operates differently depend-
ing on whether the program initiates an
operation (PI0), or the adapter initiates
it (AIO). In both operations, the A
(address) and D (data) registers of the
data flow controlled by the 10C logic act
as buffers between the CCU and the adapt-
ers (CAs, CSPs, or TRAs).

The I0C bus carries interrupt requests

from the adapters (level 1, 2, 3) when not
busy with PI0O or AIO operations.

PIC BUS PROTOCOL

_[ 10 Line L
I TA TagI

Controi
Lines l TD Tag |
Valid HW Valid HW
i Parity I
Valid
Data } al
Lines 10 Address Data HW
and
Command

I0C BUS LINE DESCRIPTIONS

The I0C bus consists of 18 bidirectional
lines (2 data bytes plus 2 parity blts?
and 16 tag and control lines as summarized

below:

LINE FUNCTIONS Abbr|CCU|RDV|CA |CSP
TRA
Address/Command Tag (1) TA x==|=-R=|-=-.|--.
Data Tag (1) D x==|=-R-|==.|—--.
Interrupt Req. Removed (1)|IRR |.-—|-R=|-=x|-—x
CS Req. High (1) CSRH|{.-=|-R-}j-=-=]--x
CS Req. Llow (1) CSRL}.-=|-R-|-—x
CS Grant High (1) CSGH|x=—=|-R—-{-==|--.
CS Grant Low (1) CSGL |x-=]|-R—-]|—--
Input/Qutput (1) I/0 {x--|-R-{==.{--.
Halt (1) HLT |x—-=|-R-|==.{-—.
Reset (1) RST |x——|-R-]-=.]—=
Qut (1) R/W |x-—-|-R.
Valid Byte (1) VB = =-R-]==x{--x
Valid Halfword (1) VH = -R=-|--x|--x
End of Chain (1) EOC |.-—|-R-|=—x{|{-=-x
Modifier (1) M —=|-R=}-=x|--x
Parity Valid (1) PV =R % {-—x
Data Byte 0 (9) ouT DBO |x——|-R-}j-—"—.|-—.
IN DBO |.-—-|-R-}-=-x|~-x
Data Byte 1 (9) ouT DBl |x——={-R=-j-——-.}|-—-.
IN DBl |.-=-|-R-{-=x|--x

Legend:

(): The contents of the parentheses indicate
the number of wires in line function

X : Signal generated
R : Signal redriven

Indicates where the signal arrives

The féllowing is a detailed description of
ecach of the lines in the summary table

above.

JA (Address/Command Tag)

The "TA' line is activated by the CCU to
indicate that the RDV or adapter address
is in data byte 0 and the command is in
data byte 1.

ID (Data Tag)

The "TD' line is activated by the CCU to
indicate that the data bus contains write
data or that the CCU is ready to receive
read data while the "I/0' line is active.
When the 'I/0' line is not active, the
'TD' line is activated by the CCU to indi-
cate that it is permissible to change the
gtate of any interrupt request on the data
us.

IRR (Interrupt Request Removed)

The 'IRR' line is activated by any adapter
that has removed its interrupt request
from the data bus. Each adapter should
activate "IRR' in response to 'I/0' line
being activated and, of course, remove its
interrupt request from the data bus. Each
adapter should allow "IRR' to change to
the inactive level when the "I/0' line is
inactive. When all the adapters have
allowed 'IRR' to drop, this common '"IRR'
line going inactive indicates to the CCU
that all sdaptaers have placed their inter-
rupt requests, if any, on the data bus and
the CCU may now sample for interrupts.

CSRH (Cycle Steal Request High)

A scanner activates 'CSRH' whenever it
wishes to start an AIO0 operation. A scan-
ner keeps 'CSRH' active until it receives
'CSGH' (Cycle Steal Grant High).

CSRL (Cycle Steal Request Low)

A channel adapter activates CSRL whenever
it wishes to start an AIO operation. A
channel adapter keeps 'CSRL' active until
it receives 'CSGL' (Cycle Steal Grant
ow)d.

Chapter 11.

CSGH (Cycle Steal Grant High)

The CCU activates "CSGH' in response to
'CSRH' for the purpose of selecting a
scanner for an AIO operation, and receiv-
ing a 'CSCW' from the selected scanner.
"CSGH' will be deactivated by the CCU uwhen
'valid halfuword' is received from the
scanner.

CSGL (Cycle Steal Grant lLow)

The CCU activates 'CSGL' in response to
'CSRL' for the purpose of selecting a
channel adapter for an AIC operation, and
receiving a "CSCW' from the selected chan-
nel adapter. "CSGL" will be deactivated
by the CCU when 'valid halfword® is
received from the channel adapter.

I/0_(Input/0Output)

The 'I/0' line is activated by the CCU to
indicate either that an I/0 operation is
about to start on the IO0OC bus, or that one
is in progress. For any 1/0 operation,
'I/0' is the first line activated and the
last one deactivated. When the 'I/0' line
is active, all adapters should remove any
interrupt requests on the data bus and not
present any more until I/0 is deactivated.

HLT (Halt)

The CCU activates the 'halt' line to indi-
cate to the selected adapter that the CCU
has detected an error condition associated
with the current operation. The CCU will
activate the 'halt' line after 'TA' or
"CSGH' or 'CSGL' has been deactivated.

The CCU will deactivate the 'halt' line
when it deactivates the 'I/0' line. The
selected adapter will terminate the
current operation and set a check bit
active in its status register.

11-015
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I0OC Bus Structure (Part 2 of 2)

RST (Reset)

The CCU may activate the 'reset' line, at
any time, to initialize all adapters.

This initialization will cause all adapt-
ers to immediately terminate current oper-
ations, go to a disabled state, and
prepare to respond to PI0 commands.

RZUW (Qut)

The CCU activates the 'out' line, while
the 'I/0' line is active, to indicate that
the direction of information on the data
bus is outbound from the CCU. The CCU
deactivates the 'Out' line to indicate
that the direction of information on the
data bus is inbound to the CCU.

VB (Valid Bvte)

A selected adapter will activate the 'val-
id byte' line during an AIO operation to
indicate a byte transfer instead of a
halfword transfer. The valid byte of
information will be on data bus byte 1.

VH (Valid Halfword)

In some places the term 'valid' is used in
place of 'valid halfword'. A selected
adapter will activate the 'valid halfword’
line in response to the activation of the
'TA', '"TD', or 'CSGH' or 'CSGL' line from
the CCU. '"Valid halfword' line active
indicates that the adapter has either
placed information the data bus or has
received information from the data bus.

It also indicates that the CCU may deacti-
vate its control line.

All adapters will activate 'valid half-
word' when the CCU deactivates the 'I/0°f
line, and deactivate 'valid halfword' when
the CCU activates the 'I/0' line. The CCU
Wwill proceed with an 10 operation after
all adapters have deactivated 'valid half-
word?.

EOC (End of Chain)

A selected adapter will activate the ‘'end
of chain' line instead of 'valid halfword’
for the last halfword transfer of an AIO
operation. 'End of chain' active indi-
cates that the AIO operation should be
concluded and that the adapter has either
placed information on the data bus or has
received information from the data bus.

A selected adapter will activate the "mod-
ifier' line with 'valid byte' line for the
last byte transfer of a AI0 operation.
'"Modifier' line active at this time indi-
cates that the AI0 operation should be
concluded.

PY (Parity Valid)

A selected adapter will activate 'parity
valid' to indicate to the CCU that it
wishas to have parity checking of data
inbound to the CCU. If 'parity ‘'valid' is
active and bad parity is detected by the
CCU, the CCU will activate the "halt"
line. If '"parity valid' is deactivated
and bad parity is detected by the CCU, the
parity is corrected, the data is stored,
and a status bit is set.

Data Bus Bytes 0 and 1

The data bus is a halfword wide with 18
bidirectional lines. Each of the two
bytes (0 and 1) contains 8 bits plus a
parity bit (0-7,P). Information is trans-
ferred between the CCU and the adapters in
either direction when the "I/0' line is
active. Three bits of the bus are used
for an additional function when 'I/0' line
is deactivated as follouws:

Byte 0 bit 1 Lvl 2 interrupt req to

CCU.

gyﬁe 0 bit 5 = Lvl 1 interrupt req to
Ccu.

ggﬁe 1 bit 0 = Lvl 3 interrupt req to

The adapters activate their interrupt
requests to the CCU using these paths, but
only when the 'I/0' line is inactive. The
CCU will sample the data bus for inter-
rupts after activating the 'TD' line,
while the "I/0' line is inactive.

372573726 Maintenance Information Manual
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PIO Operation (Part 1 of 3)

PI0O OPERATION SEQUENCE

A PI0O operation to control a channel or a

scanner operation may be started either by
the control program in the CCU, or by the

microcode in the MO0SS.

PI0 Initiated by the CCU

During such an operation two halfwords
(address and command, and data) are
exchanged with a selected adapter.
A PIO operation proceeds in four steps:
1. IOH or IOHI instruction decode
‘2. I0OC initialization
3. Adapter addressing and selection
4. Data transfer:

Write = from CCU
Read = to CCU

At step 1:
] Instruction code 50 = IOH with R1 and
R2.

. Instruction code 70 = IOHI with Rl and
the second halfword of the instruction
whose contents go into the D register.

PI0O Initiated by the MOSS

MIOH/MIOHI instructions are equivalent to
IOH/I0OHI instructions (see details on page
10-100), except that:

1. The M0SS initiates the operation.

2. R2 contents are found in the LS
address given by the LSAR at TA time.

3. The MDOR receives or sends the TD
time data instead of Rl.

Chapter 11.

I0C Bus and Redrive

11-020



PIO Operation (Part 2 of 3)

TABLE 1. PIOC OPERATION SEQUENCE C(INITIALIZATION)
10C
ccu Control (DFL5) Data (DFL1-3) ADAPTERS
I OH INITIALIZATION
R2|R1 IOH/IO0HI 10 >
decode Clear DBO DBl
(Data Bus)
CAs and CSPs
CCU WKRs Remove any interrupt
requests
<——IRR from all the
R2 contents to D Reg adapters
->R2 ] 1 1 BUS CLEARED
v
0 DBO
DBl ===>
——>R1 0 1 01 7 8|B F
U rgeoter L
Adapter R/W —>
Address V Read =1
Write=0
Cmd > Secondary
RDV
When all VH are dropped, TA—>| DB0—1 read by adapter
<——VH raised by
selected adapter
TA dropped
BUS CLEARED
<—VH dropped

372573726 Maintenance Information Manual 1 1-021

TABLE 2. PIO OPERATION SEQUENCE (DATA TRANSFER)

I0C
cCcu Control (DFL5) Data (DFL1-3) ADAPTERS
DATA TRANSFER
If WRITE:
R1 contents to D Reg
1
v R/W —>
DBO
Data Data DBl ===>
TD —>] Selected adapter reads
DBO0 DB1
<—— VH from selected
MIOH adapter
TD dropped
VH dropped
I0 dropped

Local Store

Value
equiva—
lent to

R2
contents

0 1

LSAR

MDOR

IOH

R/W dropped

If READ:
I —>

- e - w- e - oo = e - - o - = we me w—
p gt iper e e den i g

D >

MIOH

TD dropped
I0 dropped
D —>

BUS CLEARED

<—— IRR dropped
<—— VH

Data + Parity

| <==:DB°

DB1
<—PV
<—VH

If PV is raised the
parity has to be
checked by the CCU.

If PV is not raised
the CCU generates
the parity.

VH dropped

<—— IRR dropped
H

& e

ADAPTER DESELECTION:

<—— Interrupt Request
if any

<——Cycle Steal Request
if any




PIO Operation (Part 3 of 3)

PIO WRITE TIMING PI0O READ TIMING

~TA Tag | J —TA Tag L_J

———— —

—1/0 Tag L [ —10 Tag 1 J
—— —_—

—IRR ) I l -IRR l j
B —— -~

—VH l l I _l l L —VH J l l l J 1
B e —-—

—CSGH —CSGH

—- —_—

-TD l I | -TD u ]-—
———- _—

_VB -VB

D I

—Mod : —Mod

- -~

—EOC —EOC

- I —

+ R/—W | [ +R/-w _—L_—J

—— —

—Data L Address " Data J —Data LA___I LE__—J
— -~

_pv —pv | .
e ———

Total duration approximately 12 psec
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AlO Operation (Part 1 of 4)

AIO OPERATION (CYCLE STEALING) TABLE 3. AIO OPERATION SEQUENCE C(INITIALIZATION)

During such an operation several units of

data are exchanged with a selected adapt- 10C¢C

er. The maximum data transfer is 256 ccu Control (DFL5) Data (DFL1-3) ADAPTERS
bytes.

. Registers
A selected scanner provides the storage

addresses at which the data bytes are to Adapter registers Byte count
be stored. For this purpose, a pointer preset to prepare sub-—-
shared by all scanners is used. This sequent AID0 operation.—> PI0 mode ————>|Storage add in Read
information is first placed in the adapter IOH/I0OHI decode and
registers by the control program using the execution. Storage add in Krite
IOH/IOHI instructions in PI0 mode.
AIC mode
A selected channel adapter uses its dadi-
cated pointer that has first been loaded
by the control program.
INITIALIZATION
<—— CSR
AIO0 operation starts I0 ——>| Adapters remove any

interrupt requests.

The objective is to
clear DBO DBl for any
interrupt request.
<—— IRR from all
adapters
VH dropped
BUS CLEARED
CSG ——>1 Adapters are cabled
in priority order,
and the requesting
adapter with the
hichest priority
keeps the "Grant".

Example:
v
L—— Adapter {No
r* 1 request
\‘l
- Adapter
2 Request
Adapter
3 Request

CSG is chained

and only adapter 2
proceeds with the
request (sse Table ¢).
<—— CSR dropped




AlO Operation (Part 2 of 4)

TABLE 4. AIO OPERATION SEQUENCE (CSCW TRANSFER)

Yes

Is parity correct +

no = HALT —>
D Reg contains CSCW

000

00

02
CA

Type

or

| F

v l

=0 | v
CSP/TRA= 1V 1=

° 0

34 67 8 A B

of operation

v

Scanner identification (CSP)

CSG dropped

I0C
c C Control (DFL5) Data (DFL1-3) ADAPTERS
CYCLE STEAL CONTROL WORD TRANSFER
(CSCW)
DBO
<=== DB1
<—— VH

<— PV if CSP AIO.
If CA AIOQO, PV may be
off but the parity
must be correct and
the CCU checks it.

only byte 1 in this control
word is valid.

both bytes of this control
word are valid.

Pointer register number that

holds the storage data address (CA)

VH dropped
(see Table 5)

TABLE 5. AIO OPERATION SEQUENCE (STORAGE ADDRESS TRANSFER)

IoC
ccCcu Control (DFL5) Data (DFL1-3) ADAPTERS
STORAGE ADDRESS TRANSFER DIRECT MODE
<— PV
<—— VH
D —>
<=== Address byte X
VH dropped
TD dropped
<— VI
D —>
<=== Address bytes 0, 1
VH dropped
V A Reg V TD dropped
INDIRECT MODE
S AR < X 0 1
No address data:
A only POINTER NUMBER
<~INCREMENTER-----—-J l
from
v control
v 1 word (CSCHW)
Main Storage L < for CA
S
(CTLZ)I or from dedicated
pointer = 3F for CSP
or TRA
For data transfer in For data transfer in
Write mode, see Read mode, see
Table 6. Table 7.
Chapter 11. IOC Bus and Redrive
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AIHO Operation (Part 3 of 4)

TABLE 6. AIC OPERATION SEQUENCE (DATA TRANSFER IN WRITE)

cCcu

I10C
Control (DFL5) Data (DFL1-3)

ADAPTERS

Main storage

N
N

Cycle

Cycle

DATA TRANSFER — Write mode: CSCW (8)=0

D —>

D Reg
Steal DBO
> Data Data DB1

TD dropped

LAST DATA TRANSFER
0 —>

D Reg
Steal DBO
> Data Data DB1

TD dropped
BUS C

I0 dropped

I —>

<
loop

<—— PV (in READ
mode)
<—— VH

d
VH dropped »J
Last byte or last

. halfword
<— M .
<—— VB . <—— EGC
==z=> :
LEARED .
M dropped :EOC dropped
VB dropped.

ADAPTER DESELECTION:

<—— VH
<—— IRR dropped

<—— Interrupt Request
if any

<{——Cycle Steal Request
if any

TABLE 7.

372573726 Maintenance Information Manual

AIO OPERATION SEQUENCE (DATA TRANSFER IN READ)

IO0C
cCu Control (DFL5) Data (DFL1-3) ADAPTERS
Main storage
DATA TRANSFER — Read mode: CSCW (8)=1
0 —>
{— PV <
0 1 - <— <—— VH loop
. D Reg
. |Cycle Steal DBO |[<===
/ / . Data Data DB1
. ™ —>
0 1 - <—1 VH dropped
If bad parity: HALT —>
TD dropped
LAST DATA TRANSFER Last byte or last
D —> . halfword
<—— PV . <—— PV
<— M .
<—— VB . <—— ECC
Cycle Steal DBO |<=== )
‘ Data Data DB1 .
D —> .

BUS CLEARED

If bad parity: HALT —>

TD dropped
I0 dropped

D —>

M dropped :EUC dropped
VB dropped.

ADAPTER DESELECTION:

<—— VH

<—— IRR dropped

<—— Interrupt Request
if any

<——Cycle Steal Request
if any
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AlIO Operation (Part 4 of 4)

AIO WRITE TIMING AIO0O READ TIMING
Total duration 2% 12 psec Total duration 2= 12 psec
—csrH | | —csRH | |
~10Tag | 0T L [
e ] srr 1 [
—VH L] LI U ~VH L] l__rI L
—CSGH L —CSGH LJ
o ] L I - g e Jj
_EOC [Hw] -vB Byt
+ R/—wW | —TA
—Data fescw] | Date f] Data || Deta ~MoD Erd
_pv 1] —EOC (Hw]
+R/-W
~Data |cscw] | pata | % JLast HW]

Ve I Y Ce Y
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Address/Command Formats on I0C Bus

I0C BUS: ADDRESS/CCMMAND FORMAT AI0 - CSCW Contents
DBO D21 DBO DB1
0123]4567{012314567|Comments 0123145671012314567 |Comments
At TA Time DBO DB1
cse 00..(0...{CCCC|....{Format TRA 0...]....]CCCC|..0.|Format
- 01231456710123{4567| (1)
ceee]e...|00C0J0..0f{Start line ..113....10000f{0..1|Get LID
Byte--> DBO DB1 L1111 ..0..]0000(0..1!1Get line .100f1...§0000]11.1|Get cmd 012314567 |89AB|{CDEF| (1) Comments
iD completn
Type 01231456710123{4567|Comments eeeefe...}0061]0..1|Get error .100)1...10000}.1.0|Start/Stop 6000j0...|...P|PPP.|Format
status Mask/Unmsk
RDV 0100{000.|CCCC|....|Format eeeefesas|0001]0..0f{Start line L10011...10001].1..|TRM Ctrl ceeo ] 0l oo | CA
initial L10011...10010).1..|{TIC Ctrl vl oo o ] TSS
0...]....|Broadcast eeesfeees|0010(0..0]{Set LHVT .10011...{0011].1..|LID base ceestle 0. I Not DI
1...]....|Specific high .100§1...]0100).1..|IR/BR reg R I R I I ) |
0000{...1({Poll in weee] e J001110..0]Set LNVT .10011...(0101|.1..|Diag reg ceeslee 0ol {Short (D cr DI
read low .100§1...]0110.1..|Buffer reg ceeefe s fooioosllong (D or DI)
..1.001}...1|Read error eeeefeees|0100{0..0]Scanner .10011...1.111).1..|Ext buffer PO ISR N1 I O E] SR I -
..1.0001...0lWrite resat .100f1...§1000|.1.1|Read LID ceeeleea]liii). . {Read
error ceveleeel oo 0L NCP Cmd .100)1...}1000|.1.0{Prog Reset oo 0.0 ). .. INndirect
.001}...0{Disable cevefeeeet oo 1., IMOSS Cmd L100f1...]1001).1.1|L2 stat(l) veeedeeadi o] . | Direct
drivers ceveleeedteeaay.0.in/a L10011...41010).1.1{L2 stat(2) ceeefeeed] 00 .. [NCP
.010(...0|Enable ceeedleeeeeea]..0.|Kormal L100f1...110110.1.1(L2 stat(3) ceeeleeeate ..o [ MOSS
.101)...0|Reset mode L10011...111001.1.1]L2 stat(4) ceeelevesl .. P|PPP.|{CS Pointer number or
1010({...1}{Diag read ceveleeesteaa] .l | Character L10011...41101}1.1.1{L1 status scanner idanti-
.1101...0|Diag write mode .100)1...}11101.1.1|MOSS stat fication (CSP)
ceeefeee] 0 Write L1001, 1111}.1.1|Read CSCW ceeefeveddeeed] . .0lHR (2 byte CSCW)
C2LB ....|0000{....{000.}3725 Mod 2 ..1|Read L18011...100..}.0..|TIC Data ceve] e L (1 byte CSCHD
CLAB1L «...]0000}....§000.]3725 Mod 1 .100f1...]01..]1.0..|TIC Datat
C2LB2 ... |00C0}....1001.13725 Mod 2 CSP/1st 01 . Any LAB .10011...110..).0..|{TIC Addr (1) 8 to F when in a register;
CLAB2 «...|0000}....{001.]3725 Mod 1 type L10011...010..1.0..{TIC Intrpt to 7 byte 1 when in bus.
LAB pos 3|....{0000}|....]010.}73725 Mod 1 CSPs2nd 10 LAB type B ceee]eaaa]o 000 |TIC 1
LAB pos 3}|....]0000]. 010.(3725 Mod 2 . e} 01,004 TIC 2
CSP-1 ..01j.000 C2LB 3725 ceeeleea)o10).0..§TIC 3
CAB ....|0000 011.13726 csP-1 ..01].000 CLAB1l 3725 ceeeloeceot. 1.0, |TIC ¢ I0OC BUS: ADDRESS/COMMAND DESCRIPTION
Frame RDV|....]0001 000.13726 CSP-3 ..01}.001 ....|]CLAB2 3725 vees]oeeadteaa 0L |CCU Cmd
LAB pos &4}....{0001]....[011.}13726 csP-3 ..01).001 ....|CZLB2 3725 veeeleeeelee1...M0OSS Cmd
LAB pos 5 0001)....7100.}3726 CSP-5 ..01}.010 ...|LAB-3 3725 ceeefecaefeee].0..]Cnd to TIC
LAB pos 6 0001¢§.. 101.13726 CSP-6 ..101.010 LAB-3 3725 ceeefeecafee sl {Cmd to TRM At _TD Time
LAB pos 7 0001 110.13726 ceer]eveiteead . 0lWrite
LAB pos 8 0001 111.13726 cSP-7 .017.011 LAB-4 3726 RO B e .1|{Read
'CSP 8 ..10f.011 LAB-6¢ 3726
CcSP-9 .011.100 LAB-5 3726 TRA-6 .0101}.. LAB-3 3725 DBO DB1
DBO DB1 CSP 10 .10(.100 LAB-5 3726 TRA-8 R N D O B ....|LAB-% 3726
CSP-11 .017.101 LAB-6 3726 TRA-10 ceeof.100f....1....|LAB-5 3726 012314567|0123|4567 |Cominents
012314567(0123{4567 |Comments CSP 12 ..100.101 LAB-6 3726 TRA-12 eeed] 0] ). .. |LAB-6 3726
csP-13 ..01).110 LAB-7 3726 TRA-14 .. 110 ....1....]LAB=-7 3726 DDDD{DDDD|DDDD|DDDD | Data
CA 00001000} ....|....|Format CSP 14 ..10].110 LAB-7 372¢ TRA-16 . L1110, LAB-8 3726 « or:
CSP-15 ..01).111 LAB-8 3726
L0 {Write(OUT) CSP 16 L1008 111 ... ....|LAB-8 3726 Note: TRA = Token Ring Adapter . HHHH|HHHH| .. .L|LLLL|{High level command
...1|Read (IN) TIC = Token Ring Interface Coupler . Line Interface Addr.
NNN. |CA address Note: CSP-2 and CSP-4% do not exist. or:
CSP = communication scanner
IN/OUT O 0000|.... processor 00000000 | XXXXIXXXX|Address byte X (%)
IN/7OUT 1 0001}.... AAAA[AAAA|BBBB|BBBB{Address byta 0 and
IN/OUT 2 0010(.... Address byte 1 (%)
IN/OUT 3 0011(....
IN/OUT 4 0109}.... (X) of line vector table (LNVT).
IN/OUT 5 0101f....
IN/OQUT 6 0110
IN/OUT 7 0111
IN/OUT C 1100
IN/CUT D 1101
IN/QUT E 1110
IN/QUT F 1111




| Scanner, TRA and Line Addressing

The scanner and line addressing consists
of three elements:

1. The line attachment board address

2. The line group address (wWwithin a
board)

3. The line interface address (within a
group)

LINE ATTACHMENT BOARD ADDRESS

The LAB address is a 3-bit field that is
decoded to address one of the eight possi-
ble line boards (CLAB1 or C2LB, CLAB2 or
C2LB2, and LAB position 3 through LAB
position 8). It is contained in bits 5-7
of the second halfword of the instruction
(R2 for an IOH, or the immediate field for
an IOHI).

R2 or Immediate Field (DBO and DBl at TA):

Bit Function
0 0
1-4 {Line group
5-7 |LAB address
8-11|{0peration code
12 0 = control program command
1 = MOSS command
13 0
14 0 = Normal mode
1 = Character mode
15 0 = Output
I = Input

Note: Bits 13 and 14 have different mean-
ing for TRA.

13: 0 TIC Cmd
1 = TRM Cmd
14: Always 0 for TRM

B8its 1-4: Give the line group address as
follows:

0010 : First line group (16 lines) in a
C2LB, CLAB or LAB type A, or first
scanner in a LAB type B

0100 : Second line group (16 lines) in a
C2LB, CLAB or LAB type A, or second
scanner in a LAB type B or C

0110 : All scanners and/or TRAs

1001 : Token Rings Group (&)

Bits_5-7 Give the LAB address as
follows

000 : C2LB

000 : CLAB1 (LAB-1) 100 LAB-5

001 : C2LB2 101 : LAB-6

001 : CLAB2 (LAB-2) 110 : LAB-7

010 : LAB-3 111 : LAB-8

01l : LAB-4

Bits 8-11: See page 11-0640, DBl bits 0
through 3.

On the machine, the boards are personal-
ized with their redrive address (see page
11-070). Physically, addresses are set by
printed circuit, or by jumpers on the pin
2id$ gf the board in location YB (see page
-270).

Jumpers must be installed when replacing
boards (LAR boards only).

LINE GROUP

The line group is a 4-bit field with three
possible formats that are used to select
one of the two groups of 16 lines within a
LAB, or to broadcast commands to all the
scanners. It is contained in bits 1-4 of
the second halfuword of the instruction.
For a LAB type B, the line group also
specifies the first or second scanner.

Bits 1-4:
follows:

Give the line group address as

0010 : First line group (16 lines) in a
C2LB, CLAB or LAB type A, or first
scanner in a LAB type B

0100 : Second line group (16 lines) in a
C2LB, CLAB or LAB type A, or second
scanner in a LAB type B

0110 : All scanners and/or TRAs

1001 : Token Ring Group (4)

Combination 0110 is used by the "get line
identification' instruction. It is inter-
preted as a broadcast invitation to the
scanner or TRA holding the highest priori-
ty interrupt teo send the line identifica-
tion to the CCU.

LINE INTERFACE ADDRESS
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The line interface address is a 5-bit
field that is decoded to address one of
the 32 line interfaces (16 lines, each
with a receive and a transmit interface).
It is contained in bits 11-15 of the
addressed register of the instruction (R1
for an IOH).

R1 (DBO and DBl at TD):

Bit Function

0 0

1-7 jCommand code

8-10j0 0 ©

11-15|Line interface address

The line interface address varies from 00
through 31 (X'00' through X'1F'). Bit 15
is on for a receive line interface and off
for a transmit line interface. For a
half-duplex line, bit 15 is off.

3725 Model 2

For the C2LB and C2LB2 boards:

The line interface address is a 5-bit
field that is decoded to address one of
the 24 line interfaces (12 lines, each
with a receive and a transmit interface).
It is contained in bits 11-15 of the
addressed register of the instruction (Rl
for an IOH). See table Rl (DBO DBl at TD)
above.

SCANNER AND TRA ADDRESSING

The following table summarizes the
scanner/TRA addressing. The bits are
taken from byte 0 of R2 or immediate field
of the instruction.

Board Line LAB Hex |[Scanner
Group Addr or
0123% 567 TRA

CLAB1 or{00010 000 10 S1
C2LB 00100 000 20 S1

CLAB2 or {00010 001 11 S3
c2LB2 60100 001 21 S3

LAB 00010 010 12 S5
pos 3 00100 010 22 S5 or S6
01001 010 G A TRA 6

LAB 00010 011 13 S7
pos 4§ 00100 011 23 S7 or S8
061001 011 48 TRA 8

LAB 00010 100 14 S9
pos 5 00100 100 24 S9 or S10

01001 100 4C TRA 10

LAB 00010 101 15 S11

pos 6 00100 101 25 S11 or S12
01001 101 4D TRA 12

LAB 00010 110 16 513

pos 7 00100 110 26 S13 or S14
01001 110 4E TRA 14

LAB 00010 111 17 S15

pos 8 00100 111 27 S15 or S16

01001 111 4F TRA 16
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SCANNER/TRA PRE-AUTO SELECTION

In order to give priority to the adapters
supporting the high-speed lines, an auto-
matic selection function is provided for
handling:

. CCU level 2 interrupt requests

. CCU cycle steal requests

This function is provided by the RDV, CSP
and TRA cards, and is organized in two
steps: preselection and autoselection.
The scanner microcode attributes the
priority level (low only) to the scanner
at IML time.

CCU Level 2 Interrupt Requests

Preselection: When a adapter requires
service from the CCU for a specific line,
it issues a level 2 service request. This
request is placed on the I0C bus. Several
adapters may raise service requests at the
same time.

The level 2 preselection interconnects all
the adapters and continuously determines
which adapter has the highest priority
among the level 2 service requests. The
corresponding adapter is said to be
'preselected’'.

Autoselection: To service the level 2
interrupts, the control program issues a
*get line ID' instruction, which is
decoded by all the adapters. Only the
adapter that has been preselected will
answer to the 'get line ID' instruction.

If several adapters issue level 2 service
requests with the same priority at the
same time, the selected adapter is the
first implemented on the I0C bus. As soon
as the get line identification operation
ends, preselection resumes.

Cvcle Steal Requests

Preselection: The preselection for the
cycle steal mechanism interconnects all
the scanners and determines which scanner
among those which have issued a cycle
steal request must be served first by the
CCU.

A scanner can simultaneously issue a level
2 service request and a cycle steal
request but the same prioirity is used for
both requests.

Autoselection: The CCU answers a cycle

steal request by sending the cycle steal
grant signal to the scanners. Only the
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Channel Adapter Addressing

Although up to six CAs can be installed,
the control program can perform CA inputs
and outputs on only one CA at a time. In
order %*o do so, it must first select that
CA.

Note: CAs may also be selected with the
CA autoselection mechanism explained in
Chapter 12.

The IOH and IOHI instructions are usad to
access the CA registers. Thes2 two
instructions do not contain an explicitly
definad CA address but are performed on
the selected CA. In order to perform CA
inputs and outputs, the first I0H or IOHI
issued must be a CA output X'7' with the
applicable select bits set. The following
is a description of the CA output X'7'
using an IOH or IOHI.

INPUT/0UTPUT (IOH2

I0OH Halfword Instructions

0 1 & 8 15
0 R2 0 R1 ¢ |1 (0 {1 |0 ]O ]
R2 must be loaded as follows:
0 1 4 8 15
0 {0 {0 0 |1 j0 {0 JO JO j1 |1 {1 {0 (O 0
Bit 4= 1, IOH indicates a channel adapter
Bits &8 to 11= 0111, indicate a CA X'7'
Bit 15= 0, indicates an output
Rl must be loaded as follouws:
0 1 4 3 15
x |x |1 |0 X Ix |x [x |x Ix |x X

Bit 2= 1, indicates select CA addressed
by bits 4 through 6

Bits 4, 5, 6= 0 select CAlL
1 select CA#2
0 select CAR3
1 select CA#4
0 select CA#5
1 select CA%S

Note: Refer to the section in Chapter 12 labeled
input/ouptut registers for a dafinition of the
s

CA
bits that may be 0 or 1 indicated by an X.

372573726 Maintenance Information Manual

INPUTZ0UTPUT IMMEDIATE (IOHI)

Farst Halfword of IOHI
4

1 15
0 {0 {0 |0 {0 R 0 11 11 1 o0 (o (0 |0
Second Halfword
0 1 4 8 15
0 {0 {0 JO J1 j0 {0 JO |9 {1 1 {1 (o |o |o |oO
Second halfuword must be as follows:
Bit 4= 1, indicates a channel adapter
I0HI
Bits 8 to 11= 0111, indicate a CA X'7!
Bit 15= 0, indicates an output
R must he loaded as follows:
0 1 4 8 15
x {x {1 ]0 X Ix [Ix Ix |[x |[x |[x |x |x

Thae bit definition of R of an IOHI is the same as

the bit definiticn of R1 of an IOH.
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Redrive Cards

The redrive (RDV) cards connect the IOC
bus to the channel and line boards.

FUNCTIONS

The main purpose of the redrive card is to
repower the I0OC bus signals at the entry
to the boards. In addition, it performs
the following logical functions:

J Handles CCU level 1 interrupts

D) Propagates the 'priority cycle steal
grant' signal
. Generates from the adapter clock

(ACLK) the timing for the adapters

. Handles the preselection and autose-
lection functions for the scanners

The redrive also performs error-checking
functions:

. Isolates the board from the IOC bus

° Detects parity errors and tag sequence
errors on the I0C bus

o Executes diagnostic commands

REDRIVE CARD IMPLEMENTATION

Each adapter board except the CAB has one
redrive card. The CAB has two additional
redrive cards used as follows:

° One frame RDV card is used as frame
recdrive to connect the I0OC bus to the
3726 frame.

o One adapter RDVAD card provides impe-
dance matching for connecting LABs &
through 8 to the I0C bus.

I0C BUS CONNECTION

The following figure shows the connections
of the I0C bus signals:

All tags and data wires are connected
in parallel.

The signals used for the scanner and
channel adapter autoselection are
connected in series.

<+———3725 Model 1 or 3725 Model 2 i

Tags and Data (See page 11-750) (When no 3726 Frame)

10C \ Autoselection’

3726

(When no Gate 02B)

Primary 10C Bus Cables Secondary 10C Bus Cables H
Bus " — 2 v (When
\ | Frame RDVAD LAB-7)
> RDV4 | | [1] FI
DFL5 ~ o ~.” ~a ‘\._‘. RDV- - ~_’ ~- ~e o
(10C) RDV-1 RDV-2 RDV-3 AR I 1) RDV-5 RDV-6 RDV-7 ROV-8 RDV-9
c2LB c2LB2 -
ccuB or or LAB ~_--7 LAB LAB LAB LAB LAB
CLAB1 CLAB-2 Pos 3 CAB Pos 6 Pos 5 Pos 4 Pos 7 Pos 8
01A-A2 01A-A3 01B-A2 01B-A1 02C-A1 02A-A1 02A-A2 02A-A3] 028-A3 02B-A2

Legend: Bus Terminator (BUSTERM)

Note: For 10C wire continuity, refer to pages 4-090 and 4-091.

Chapter 11.

I0OC Bus and Redrive
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Redrive Addressing

The redrive address consists of three REDRIVE ADDRESSES AND COMMANDS REDRIVE ADDRESSING ON BOARDS
elements:
1. The RDV group address Address.and command format on the I0C bus On the boards, primary and secondary
at TA time. redrive addresses are set by printed
2. The primary redrive address circuits or by jumpers on the pin side of
the board in location YB as shown in the
3. The secondary redrive address R2 or Imm following table.
Field--->]0....... 718...... 15
R2 or Immediate Field (DBO and DBl at TA):
Byte ---> DBO DB1 Board B08|C08|D08|EO8|Address Set By
Bit Function Position |to |to |to |to |Printed|Jumper
Type 012314567]012314567{Comments B07|C07|D07|EG7|Circuit
0 0
1-4 |RDV group address RDV 0100{000.{CCCC{....|Format DBO/DB1 7 % 5 6
5-7 |Primary redrive address -
8-11|Command code eeeeleeeaf0...1....]Broadcast C2LB or
12-14|Secondary redrive address coesfeee o). .. |Specific CLAB1
15 Input/output or read/urite veeel....{0000 .1 Polldin 01A-A3D1 X
rea
001]...1jRead error C2LB2 or
e .000{...0f{Write CLAB2
error 01B-A2D1 X X
RDV GROUP ADDRESS eeeelee.].001)...0]Disable
drivers LAB pos 3
veeeleae.].010f...0]Enable 01B-Al1D1 X X
The RDV group address is a 4-bit field eeeefeeea]101)...0]|Reset
that is always 1000. It is contained in eeeele...]1010|...1|Diag read CAB
bits 1-% of the second halfword of the ceeoleees].110]...0|Diag write 02C-A1D1 X X X
instruction sent at TA time on the I0C
bus. C2LB eeeele..0]....1000.]13725 Mod 2 LAB pos &
CLAB1 eeeele..0}....1000.]3725 Mod 1 02A-A3D1 X X X X
C2LB2 cevelee0]....1001.]3725 Mod 2
CLAB2 cevwfead0]....1001.13725 Mod 1 LAB pos 5
PRIMARY REDRIVE ADDRESS LAB pos 3]....]...0}....]010.]3725 Mod 1 02A-A2D1 X X X
LAB pos 3]. L00....1010.13725 Mod 2
LAB pos 6
The primary redrive address is a 3-bit CAB I I B I 011.}13726 02A-A1D1 X X X X
field that is decoded to address the first Frame RDV].... L170.. 000.}13726
or second frame (CAB excepted). It is LAB pos &].. R N 011.]3726 LAB pos 7
contained in byte 0, bits 5-7 of the LAB pos 5{.. .. 100.[3726 : 02B-A3D1 X X X X
second halfword of the instruction sent at LAB pos 6].. Lole oo J101.13726
TA time on the I0C bus (R2 for IOH, the LAB pos 7. R B P 110.13726 LAB pos 8
immediate field for IOHI). LAB pos 8}. L1, 111.]3726 02B-A2D1 X X X X X
Bits 5-7: These are coded as follows to
give the primary redrive address: Notes:
000 : first redrive group (CLABLl, C2LB, Board RDV Redrive Address 1. Bits 5 and 6 of the primary redrive
CLAB2, C2LB2, LAB position 3, and Position |Number Primary Secondary address field are forced to zero.
CAB) Field Field
001 : second redrive group (DBO) (DB1) 2. See jumper information on page 4-270,
(other boards) 56 7 4 5 6 when one LAB is to be replaced.
C2LB 1 000 0 0O
CLAB1 1 000 300
SECONDARY REDRIVE ADDRESS C2LB2 2 000 001
CLAB2 2 000 001
LAB pos 3 3 000 010
The secondary redrive address is a 3-bit -
field that is decoded to ad.i‘ess one CAB ) 10 000 011
redrive card within a frame. It is Frame 4 0 01 000
contained in byte 1, bits 4-6 of the LAB pos & 7 001 011
second halfword of the instruction sent at LAB. pos 5 6 0 01 100
TA time on the IO0OC bus. LAB pos 6 5 6 01 101
LAB pos 7 8 001 110
LAB pos 8 9 0 01 111




Redrive Functions

—
o
fis]

redrive card:

Repouwers the I0C bus signals for the
connected channel adapter or communi=
cation scanner

Decodes the addresses and commands
received from the CCU over the I0C bus

Switches the diagnostic and error
information to the IOC bus when the
redrive command and addraess are
decoded

Handles the priority of the cycle
steal requests and leaval 1 and 2
interrupt requests

Generates the clocking signals to the
channel adapters and scanners

Isolates the channel adapter or scan-
ner from the IGC bus when the disable
redrive command is received

Detects errors on bad parity and tag
sequencea

Executes the diagnostic commands by
writing and reading the error and
diagnostic registers

@ 6 @ 06 6

REDRIVE ERROR REGISTER

The error register of the redrive card is
an 8-bit register that records tha errcrs
dotected on the ICC bus. The bits are
individually set when the corresponding
error occurs:

Bit Error Cause

I10C bus parity error (inbound)
10C bus parity error (outbound)
10C bus tag check (outbound)
I0C bus tag check (inbound)
Halt detected

Select out secondary

Cycle steal grant secondary
Command reaejected

NN O

Bits 5 and 6 are sat on when a timeout
occurs on a cvcle steal. This information
is used for diagnostics and for recovery.

RESET

When the reset tag of the I0C bus is acti-
vated (at IPL time, for example), all
latches and registers are reset on the
redrive cards. All redrives are reset at
the same time. Individual reset is
obtained through the reset command (see
"Redrive Commands™ on page 11-100).

Logical Functions

From ACLK Clock Signals @

®

To/From _OC Bus

ccu Driver
——

Legend:

mXm Gate

Clock Generation

Cycle Steal Request

Priority

CCU Level 1 Interrupt

Request Priority

CCU Level Z Interrupt

Request Priority

Redrive Command

Decode ‘E

Redrive Address
Decode

Error Checking

Bus Parity

e - - - e e - -

Tag Sequence

Halt Detected

Cycle Steal

Grant Secondary

Command Rejected

Chapter 11.

RDV
Clock To CSPs,
FESs
. and ICCs
Diagnostic
o] @
Diagnostic Read
Diagnostic
7 Write ol AR
—_—]
Address Decoded
Enable/Disable
Enable
FL
Disable @
@ To/From
X 10C Bus Channel
———— Adapters
—_—
or Scanner
@ Error
0 Reg
Poll
Read Error Reg
or | A H
Write Error Reg
7

I0C Bus and Redrive
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Redrive State Definitions

ENABLED

When enabled, the redrive completes the
logical communication path between itself
and the adapters on the same board. In
the case of the frame redrive, the logical
communication path between the redrive and
the secondary I0C bus is completed. An
IOH instruction containing an enable
command must be executed in the CCU to
enter the enabled state. There is no
physical change to the machine. The
redrive card will still respond to redrive
IOH commands. Any adapters on the board
with this redrive can then detect and
respond to adapter IOH commands.

DISABLED

When disabled, the redrive blocks the
logical communications path between itself
and the adapters on the same board. In
the case of the frame redrive, the commu-
nications path between itself and the
secondary I0OC bus is blocked. An IOH
instruction containing a disable command
must be executed in CCU to enter the disa-
bled state. A power on reset will also
cause the redrives to enter the disabled
state. There are no physical changes to
the machine. The redrive will still
respond to redrive IOH commands. HNone of
the adapters on the same board with this
redrive can detect or respond to any
adapter I0OH commands.

BOARD DISABLED BY JUMPER

A physical jumper is installed from ground
(D08) to pin D11 of a redrive card. This
has the same effect as the disable
command. In addition, it prevents the
activation of the valid halfword tag and
the deactivation of the interrupt request
removed tag by this redrive. This jumper
is the only physical change to the
machine. The redrive does not respond to
any IOH commands. None of the adapters on
the same board can detect or respond to
any adapter IOH commands.

DEACTIVATED

The configuration cdata file (CDF) screen
is altered to indicate that a redrive is
not present in the machine. This is done
by replacing the asterisk (¥) next to the
RDV number with a space on the LAB/CAB CDF
screen. The IFT diagnostics do not
attempt to run with any redrive that does
not indicate that the redrive is present.
There are no physical changes to the
machine.

DISCONNECTED

The I0C bus cables are physically
unplugged from the top of the redrive card
and the continuity jumper plugs are
installed in the cable connectors Y and Z.
The redrive may still be plugged into the
board, but the redrive and any adapters on
that same board have no connection to the
I0C bus.

SUMMARY TABLE
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- Console implemented

-+ IOH command implemented

- Physically implemented

- Redrive response to IOH command

Path enabled between redrive and
adapters

[ Adapter response to I0OH command

|
|
| | Redrive physically isolated
| | from I0C bus
v v v v v v v
Enabled N Y N Y Y Y N
Disabled N Y N Y N N N
Board Disabled by Jumper N N Y N N N N
Deactivated Y N N Y Y¥| Y*| N
Disconnected N N Y N N N Y
Y = Yes, N = No
¥ If IOH sent to redrive
DATA FLOW
Deactivate
F — Disconnect
— Board Disabled by Jumper
— Enable/Disable Commands
- I
' Board Adapter
, Redrive !F==-------
[ 9 '
1 1
4
CDF : Frame : : Board E Adapter
on Redrive ' Redrive ,[-------
MOSS : Card : Secondary : 5 :
| Diskette 10C Bus N '
' Board |- Adapter__ ]
, Redrive : __________
Primary 1 Card fpomm———————
10C Bus L L




Redrive Commands (Part 1 of 2)

COMMAND LIST

The following commands are used to control
the redrives during tests and diagnostics:
. Poll

° Read error register

. Write error register

. Disable drivers

. Enable drivers

. Reset redrive

U Diagnostic read

U Diagnostic write

The CCU I/0 instructions may be IOH or
IOHI. In the following descriptions, the

output instructions are IOH and the input
instructions are IOHI.

COMMAND FORMAT

I0H:
0 R2 0 R1 0101 0000
0123 4 5 67 8 F

The IOH transfers the contents of register
Rl to a redrive or from a redrive to R1
via the I0C bus. The redrive is specified
by the contents of register R2. The
contents of Rl and R2 depends on the
instruction.

I0HI:
00000 R 0111 0000
0 4 5 67 8 F

The IOHI places information coming from
(or going to) a redrive into register R.
The redrive is specified by the contents
of the immediate data field of the
instruction. The contents of register R
and the immediate field depends on the
instruction.

POLL (X'0°*)

This poll command is a broadcast command
and its primary and secondary address
fields are ignored. The poll command
should only be used after an adapter L1
interrupt request has been detected by the
CCU, otherwise an I0C bus timeout will
result.

If an attached adapter indicates an L1
interrupt request to the CCU, the CCU
sends a poll command in order to get the
address of the redrive card with the L1
request. Only one redrive card will
respond to the poll regardless of multiple
L1 interrupt requests. Response priority
is determined by the physical location of
the redrive card on the I0C bus cables.

The data returned to the poll (board
redrive response to poll or BRR) appears
in register R as below:

Immediate Field (DBO DBl TA}:

Bit Function

0

1000 (RDV address)
Primary address

0 (broadcasting)
000 (command code)
Secondary address
1 Cinput)

t
~

,...._.
-y

[

(SN aC RV I RN, § ]

s e

Bit 8: This is set off to indicate that
the command is transmitted to all
redrives. The primary and secondary
addresses are not taken into account.

Register R (DBG DB1 TD):

Bit Function

0 1

1 Enablesdisable latch

2-4% |Primary address

5-7 [Secondary address

&-15|{Redrive error register contents

READ ERROR REGISTER (X'1'OR X'9')

This command is used to read the contents
of the error register of one specific
redrive or of all redrives. The selected
redrive or the redrive in error responds
with an error status, which is loaded in
register R.

Immediate Field (DB0 DBl TA):

Bit Function

0
4 (1000 (RDV address)
-7 |Primary address
Not broadcast/broadcast
i 001 (command code)

1
% ]|Secondary address
1 Cinput)

Bit 8: This is set on for selecting one
specific redrive via the primary and
secondary addresses. It is set off to
indicate that the command is transmitted
to all redrives.

Register R (DBO DBl TD):

Bit Function

0 1

1 Enablesdisable latch

2-% |Primary address

5-7 |Secondary address

8-15|Redrive error register contents

WRITE ERROR REGISTER (X'G' OR X'8'")

This command is used to set bits in the
error register of either one specific
redrive or of all redrives. The error
register is loaded with the contents of
byte 0 of register R1. Byte 1l is not
used.

R2 (DBO DB1 TA):

Bit Function

0
4 11000 (RDV address)
-7 |Primary address
Not broadcast/broadcast
11{000 (command code)
14 |Secondary address
15 0 (output)

Bit 8: This is set on for selecting one
specific redrive via the primary and
secondary addresses. It is set off to
indicate that the command is transmitted
to all redrives.

11-100
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Redrive Commands (Part

DISABLE DRIVER (X'1'OR X'9")

This command inhibits the inputs to the
redrives from the connected channel adapt-
ers or scanners, and from all the depend-
ent redrives. However, communicating with
the disabled redrives, and sending infor-
mation to the dependent cards, remain
possible. Register R1 is not used.

R2 (DBO DBl TA):

Bit Function
0 0
1-4 {1000 (RDV address)
5-7 |Primary address
8 Not broadcast/broadcast
9-11{001 (command code)
12-14{Secondary address
15 0 (output)
Bit 8: This is set on for selecting one

specific redrive via the primary and
secondary addresses. It is set off to
indicate that the command is transmitted
to all redrives.

ENABLE DRIVER (X'2' OR X'A')

This command is used to enable the inputs
to the addressed redrives from the
connected channel adapters or scanners,
and from all the dependent redrives.
Register Rl is not used.

R2 (DBO DBl TA):

Bit Function

0
4 1000 (RDV address)
-7 |Primary address
1
1

Not broadcast/broadcast
010 (ccmmand code)
Secondary address

0 C(output)

Eol

VNV UIO

RN

Bit 8: This is set on for selecting one
specific redrive via the primary and
secondary addresses. It is set off to
indicate that the command is transmitted
to all redrives.

2 of 2)

RESET REDRIVE (X*5°'0R X'D")

This command resets the latches either of
one specific redrive or of all redrives.
The enable/disable latch is not reset.

R2 (DBO DB1 TA):

Bit Function

0
& 11000 (RDV address)
-7 |Primary address
Not broadcast/broadcast
111101 (command code)
14|Secondary address
0 (output)

Bit 8: This is set on for selecting one
specific redrive via the primary and
secondary addresses. It is set off to
indicate that the command is transmitted
to all redrives.

372573726 Maintenance Information Manual

DIAGNOSTIC WRITE (X'6" OR X'E')

This command tests the logical circuits
that handle the priorities in either one
specific redrive or of all redrives. The
contents of byte 1 of register Rl are
placed in the diagnostic register.

R2 (DBO DB1 TA):

Bit Function

0
4 11000 (RDV address)
-7 |Primary address
Not broadcast/broadcast
11j110 (command code)
14 |Secondary address
0 (output)

Bit 8: This is set on for selecting one
specific redrive via the primary and
secondary addresses. It is set off to
indicate that the command is transmitted
to all redrives.

Register R (DB0O DB1 TO)

Bit Function

0-7 |Unused

8 Cycle steal grant high in

9 Cycle steal grant low in

10 Cycle steal request high in

11 Cycle steal request low in

12 Cycle steal request priority down
13 Cycle steal request priority up
14 Level 1 remember latch

15 Redrive level 1 pending

11-101

DIAGNGSTIC READ (X'A')

This command is used as a complement of
the diagnostic write command to obtain the
status of specific tags and latches of a
specific redrive card. The contents of
the diagnostic register are loaded in
register R.

Immediate Field (DBO DBl TA):

Bit Function

0 0

1-4 {1000 (RDV address)

5-7 |Primary address

8 1 (not broadcast)

9-11]010 (command code)
14| Secondary address

15 1 (input)

Register R (DBO DBl TD):

Bit Function

0-7 |Diagnostic register

8 Cyvcle steal grant high out

9 Cvcle steal grant low out

10 Cycle steal grant high secondary
11 Cycle steal grant low secondary
12 Allow poll response secondary in
13 Allow poll response out

14 Select out primary
15 Select out secondary
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DC Voltages and Tolerances at Board Pin Level

Vdc Vmin Vmax Ripple (max)
-12.0 -10.92 -13.20 0.45V p-p
-8.5 -7.73 -9.35 0.25V p-p
-5.0 -4.55 -5.50 0.15V p-p
-4.3 -4.19 -6 .48 0.07V p-p
-1.5 -1.48 -1.56 0.03V p-p
+5.0 +4.55 +5.50 0.20V p-p
(Note 1)
+5.0 +4.75 +5.25 0.13V p-p
+8.5 +7.73 +9.35 0.35V p-p
+12.0 +10.92 +13.20 0.40V p-p
+12.0 +11.40 +13.20 0.40V p-p
(Note 2)
+24.0 +21.00 +27.60 0.30V p-p
Notes:
1. 02-PS7 only
2. 01-PS4 only

372573726 Maintenance Information Manual
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Troubleshooting Techniques

. < ! o
The purpose of this section is to help in « 3725 Model 1 e 3726 o
isolating failures between RDVs, adapters, MIOC Bus |
CCU, IOC bus cables, and terminators. The Cables (2 l
techniques provided are: | - |
. N . . MMB (O]A'A” ﬂ (When no 3726)
. RDV disconnection (board isolation) Common to Models 1 and 2 I "
(See page 11-803) , '
Adapter l _
. 10C Bus shortening (gate isolation) MPC mcc —H !
(See page 11-803) v ] LAB Pos 3 (01B-A1) 1 CAB (02C-A1) LAB Pos 6 (02A-A1)
* RDV Clocking checks (See page 11-804) scTL | oss | F5S | wes | | cA3 Fes | Lie
MEMs o " s <la ° ol S| s
®* Manual intervention scoping routines ECC | - S’ ‘ 31 g Cad e >
(See page 11-805) el 2|2 2 py O
CCU to_Storage Bus | cs6 FES Lic T CAS & cs12 FES
Note: For the 3725 Model 2, only one CableS@ through @—— 2 * ’ ._,_ _ 2 LGk,
redrive and the attached adapter can fail. CCUB (01A-A2) ] 1 Cab
Troubleshooting is therefore limited to Common 1o Models 1 and 2 (See Note 2) , (See Note 2)
the C2LB board. l |
Warning: Special t be taken wh s : f
arning: pecial care must be taken when CLAT2 (01B-A2) l LAB Pos 5 (02A-A2) LAB Pos 8 (02B-A2)
disrupting or changing configurations on 8 ccu Secondary 10C Bus
the IOC bus (See page 11-800). = | n csa | Fes | Cables @3 @ @ FEs Fes
MIOC o | porl 3 -1 LiCs | (See Note 1) © cs9 o LICs I T cs15 . LICs
> . e
=) 2 >
OR I T CA2 [ 3 T £
CLAB1 (01A-A3) | Ccs10 FEZS LiCs cs16 FE;‘ LICs
FES |
| - LiCs l (See Note 2) {See Note 2)
3 ‘ Primary 1OC Bus |
© CA1 I cables(D (2 @ | LAB Pos 4 (02A-A3) LAB Pos 7 (028-A3)
(See Note 1)
| ’ | cs7 FE‘S LICs cs13 Fﬁs LICs
1 l - >' ) h— z
] (When no Gate 028)— - — ™ 8 8
{(When no Gate 01B) l ‘ cs8 F.is LICs CS14 F_Ezs LICs
(See Note 2) (See Note 2)
- 3725 Model 2 (V]Vith CCUB and MMB) ———————— ]
) LAB Pos 3 (01B-A1) (See Note Z)I
|
I T css F’is LICs
-~ ™ -
l = é l Legend: Bus Terminator (BUSTERM)
l CS6 Fis LICs l Note 1: See page 4070 for cable card connector identification.
: Note 2: LAB Pos 3 to 8 organlzation If LAB type C Installed (TRA)
e Primary 10C Bus l
Cables(D (@ @) (see Note 1) LAB Pos. 310 8
C2LB (01A-A3) l C2LB2 (01B-A2)
{ TRM TICs
]
cs1 | FES | Lics - cs3 | FES | Lics l >
; -1 F (:4 -1 [a]
3 | 2
8 l 2 cs FES
r-- CA1 @ CA3 l I 1 LICs
CA2 l CA4
When no |
c2L82
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Warning Notes

CDF Change Warning

I0C Bus Terminator Power Warning

'"Create CDF' should not be used when a failure is suspected in the system. It would A blinki i i i i i
destroy the file. To update the CDF, the 'CDF Update' facility should be used instead. inking hex display of D2D will occur if the IOC bus terminator does not have its 5

1t bl
This is particularly important when the RDV/I0OC Bus area is suspected to be failing. ¥8nct?g:egt::t :w?zgaegiyogéﬁggzg‘onto the back of a board when the Power On Reset or

It is also important to keep one Service Diskette with its original CDF unchanged so that |

I A blinking hex display of B1C will occur if I0OC bus t inat i i
it can be used as a reference. | CLAB/CAB board position other than Oxx-xxB2El4. ¢ erminator voltage is plugsed into any

hannel Adapter Reset Warning

Secondary Bus_Enabling Warning

1. Channel adapters normally receive their\pouer on reset signal on the I0OC bus from the When using the manual intervention MB scoping routine, RDV-4 or the f RDV
CCU via the RDV card. enabled before addressing RDV 5 through 9 of the secondary bus. e trame must be

2. If the path mentioned in (1) above is broken, the channel adapter cannot be reset.

3. é channel adapter that is not reset will cause problems on the host channel inter-
ace.

4. A power on reset can be forced by inserting the following jumpers:

Model 1
Jumper
Board From To Autoselect Cable
CLAB-1 01A-A3A2M12 Ground N/A
CLAB-2 01B-A2A2M12 Ground 01B-A2YH
CAB 02C-A1X2M12 Ground 02C-A1YD
Model 2
Jumper
Board From To Autoselect Cable
C2LB 01A-A3A2M12 Ground N7A
C2LB2 01B-A2A2M12 Ground 01B-A2YH

5. A channel adapter which has its normal power on reset path broken will cause autose-
lect problems on a functioning channel adapter. This problem can be eliminated by
unplugging 02C-A1YD if the path is broken to the CAB board, or unplugging 02C-AlYD
and 01B-A2YH if the path is broken to the CLAB2 board. If the path is broken to the
CLABLl board, none of the other channel adapters will function with autoselect. For
the 3725 Model 2, the same considerations apply for the C2LB and C2LB2 board as those
for the CLAB1 on CLAB2 board.



Bus Configuration and RDV States

I0C BUS CONFIGURATION

The I0OC bus is in reality composed of two buses as follows:

The primary bus is driven by the DFL5 and DFL1-1, 1-2, and 1-3 cards of the CCU. The
RDVs are connected to it in the following sequence:

RDV - 1 for CLAB-1 or C2LB for the 3725 Model 2

2 for CLAB-2 or C2LB2 for the 3725 Model 2
3 for LAB-3

4 which drives the secondary bus

10 for CAB

The secondary bus is driven by the RDVY-4/RDV-AD of the primary bus, and installed in
the CAB. The RDVs are installed in the following sequence:

RDV - 7 for LAB-4

6 for LAB-5
5 for LAB-6
8 for LAB-7
9 for LAB-8

This is the installation sequence, due to the need for cooling from the bottom to the top

of gate 02A.

The physical sequence on the bus is shown in the following figure:

3725 Model 2 —>
maximum configuration

Primary Bus
ccu T

RDV-1 RDV-2 RDV-3 02C-A1A2 RDV-10
01A-A3A2 01B-A2A2 01B-A1A2 RDV-4 02C-A1X2
C2LB or CLAB2 or
CLAB-1 C2LB2 LAB-3 RDV-AD CAs3-6

02C-A1B2
Secondary Bus

RDV-5 RDV-6 RDV-7 RDV-8 RDV-9
02A-A1A2 02A-A2A2 02A-A3A2 02B-A3A2 02B-A2A2

LAB-6 LAB-5 LAB-4 LAB-7 LAB-8

REDRIVE STATES

Each RDV may be in one of the following states (see "Redrive State Definitions™ on page
11-090 for more details):

1.

Enabled

This is the case of normal operation. The attached adapters are logically connected
to the RDV. An RDV is enabled via an 'Enable' command, which can address either a
specific RDV or all the RDVs (broadcast command).

Disabled

The attached channel adapters cannot communicate with the I0C Bus.
the RDV are inhibited. However, the communication between the RDV and the CCU is not
inhibited. An RDV is disabled via a 'Disable’' command, which can address either a
specific RDV or all RDVs (broadcast command).

Their inputs to

For example, when doing a Power On/Reset, all RDVs are disabled.

Board Disabled (Jumper Required)

This requires a jumper from pin D11 of the board RDV to ground. ‘The RDV does not
reply to any command when addressed.

For example a 'Create CDF' command will not consider that RDV as present. However,
the I0OC bus chain is not interrupted.

Disconnected (Top Connectors Unplugged)

When unplugging top connectors, the following cable pins must be jumpered (see page
4-090).

4B02 to D02
4B03 to D03
5B02 to D02
5B03 to D03

A disconnected RDV must be deactivated from the CDF and must have jumpers installed
in cables in order for the I0C bus IFTs to run without error. For the last redrive
of the primary and secondary 10C bus, the jumpers are not required.

11-801

Chapter 11. IOC Bus and Redrive



372573726 Maintenance Information Manual 1 1 —802

IOC Bus IFT Diagnostics

The I0C Bus is tested by four sections I, JA, JB, and JC. SECTION JC
Section JC tests the IOC bus to the TRM, with the ability to write into and read from the
SECTION I TRM.

The capability to generate a Level 2 interrupt is also tested. The RDV for a specific TRM
is enabled during the test, all others are disabled.

Section I tests successively all RDVs, first with the RDVs disabled from their adapter, It is not possible to run Section JC for a specific TRM.

and then with them enabled. It is not possible to run section I for a specific RDV.

Note: To run section I, the first RDV at least must be connected to the 3725.

SECTION J

Section J tests the path up to the adapter. The associated RDY is of course enabled but
the others are disabled.

For example RDV-4, uhich drives the secondary bus, is enabled when testing RDV-5 to RDV-9
or their associated adapters.

SECTION JA
Section JA can be run for the CSPs on a given RDV as follouws:
Request : Diag ==> JA Adp? ==> RDV? Line ==>

Note: the adapter and line selection entries are used for troubleshooting only.

SECTION JB

Section JB is run for testing the channel adapters. The disconnect procedure used by
routine IAO0l correlates the errors between the first and second RDVs of the Primary or
Secondary buses.

JA AND JB FAILING

If both are failing, the whole primary bus is considered to be failing. The suspected
FRUs are DFL5, DFL1-1, DFL1-2, and DFL1-3, and the terminator with its powering. )

The same correlation is done for the two RDVs closest to RDV-4 for the secondary bus
(RDV-6 and RDV-7 or RDV-5 and RDV-6). If both are failing, the whole secondary bus is
considered failing. The suspected FRUs are RDV-4, RDV-AD, and the terminator with its
powering.



I0C Bus Isolation

Two different methods are used to isolate failures between the RDVs, the RDV attached
adapters, CCU, IOC bus cables, and the terminators; these methods can be used either sepa-
rately or successively.

RDV DISCONNECTION

This method is used with RAC 0A0 repair procedure. It consists in unplugging the top
connectors of a RDV (do not forget to connect the jumpers) in order to disconnect a
complete board: CLAB-1, CLAB-2, LAB-A, LAB-B, or CAB for the 3725 Model 1; C2LB, C2LB2,
LAB-A, LAB-B for the 3725 Model 2. Observe all the warnings given on page 11-800.

To run section I which tests all RDVs, the CDF must be updated with the new configuration.
To do this, the RDV which has been unplugged must be deactivated in the CDF (CDF update).

To run section J, the adapters attached to the unplugged RDV must also be deactivated in
the CDF. It is possible to run section JA for a specific RDV without updating the CDF.

This allows the checking of the connection of each TSS. Via successive runs of section

JA, all connected T55s can be checked without manipulating the CDF.

However, the channel adapter connection to the RDV is not tested.

Section JB of the I0C diagnostics handles all CAs.
Sece page 11-800, "Channel Adapter Reset Warning", paragraph 5, for auto select cable
disconnection.

It is possible to test a specific channel adapter using the channel adapter diagn9s?ics,
section L. It is also possible to test the path from the CCU to a TSS via a specific TSS
request which loads the TSS diagnostics into CSP storage.

I0C BUS SHORTENING

Depending on the system configuration the I0OC bus can be shortened in several independent
steps (pages 4-090 and 4-091). Observe all the warnings given on page 11-800.

1. Secondary bus disconnection, which can be done in two ways:

Disconnect RDV-4 (jumper 02C-Al1A2D1l1l to DO08)
or
Unplug RDV-4 top connectors

In both cases RDVs 4 through 10 must be deactivated from the CDF to run the diagnos-
tic IFT I.

Secondary bus shortening by disconnecting gate 02B:

Move bus terminator from: 02B-J1
to : 02A-J1

Put power jumper to : 02A-A3 B2El4 --> black wire = ground

B3EOl --> yellow wire = +5V

(see page 4-2%0)

Warning:

RDV 8 and 9 must be deactivated from the CDF. If running the scanner diagnostics,

scanners 13 through 16 must also be deactivated from the CDF.
Primary bus shortening by disconnecting CAB (02C-Al).

Disconnect one end of cable P/N 6081182 and one end of cable
01B-J1A2. Disconnect cable P/N 4712959 from the pin side of

Move bus terminator from: 02C-J1
to : 01B-J1

Install loose end of cable P/N 6081389 into 01B-J1A2.
Warning:

All RDVs except RDVs 1, 2, and 3 must be deactivated from the CDF.

scanner or channel adapter diagnostics, scanners 7 through 16 and
through 6 must also be deactivated from the CDF.

Primary bus shortening by disconnecting gate 01B:

Move bus terminator from: 01B-J1l
to : 01A-Jl

Remove the BUSTERM power cable P/N 6081389 from 01B-J1A2 and

P/N 64712960 from
01B-A2YK.

If running the
channel adapters 3

01B-A2B2El4, and

remove cable 21 from position 01A-Al1YE (see page 4-070). Replug cable P/N

6081389 to 01A-J1A2 and 01A-A3B3El4 (see page 4-290).

Warning:

All RDVs except RDV-1 must be deactivated from the CDF. If running the scanner or
channel adapter diagnostics, scanners 3 through 16 and channel adapters 2 through 6

must also be deactivated from the CDF.

Chapter 11. 10C Bus and Redrive
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RDV Clocking Checks

The RDV card receives the high speed clock signals (29.4912 MHz) from the ACLK card as

shown in the diagrams on pages 4-100 and 5-051.

Also RDV-10 of the CAB receives the high speed clock signals from RDV-4¢ via a tuwisted

pair, as follous:

Signal name Wire color RDV-4 RDV-10

-29.64912 MHz Oscillator Red 02C-A1A2D07|02C-A1X2B0%
+29.64912 MHz Oscillator Black 02C-A1A2D05]|02C-A1X2B02

The RDV card also generates the CLK1l through CLK4 signals as shown on pages 5-053 and

5-054.
RDY Clock 1 and RDV Clock 2 may be scoped as follows:

RDV Clock 1 (B05 or 504) I 68ns 34ns 68ns
34ns

|3 I

RDV Clock 2 (B13 or S05) 34ns 68ns | 68ns

4ns

Jéns

34ns

< 204ns
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P10 Scoping Routine

The purpose of the PI0 scoping routine is to allow scoping of the PI0 tags and data bus
for the 3725, and runs on level 4 in the CCU.

The following adapters may be exercised using the normal PIO0:
. Redrive cards

U Scanners

. Channel adapters

| » Token-ring subsystem

RUNNING THE ROUTINE

1. Start the routine by calling manual intervention routine MBO1l.

2. The first prompting message requests the operator to enter 'CA' to test the channel
adapter autoselection; to scope the PIO, ignore this message and simply press SEND.

3. The second prompting message requests the operator to enter "CE' to test the channel
adapter cycle steal; to scope the PIO, ignore this message and simply press SEND.

4. When prompted, enter the parameters in the following format (see Notes 2 and 3

below):
'"Rooaaaadddd’
where:
oo = the selected option
aaaa = the selected address (TA value)
dddd = the selected data (TD value)

| 5. After all entries have been made, see timing charts on page 11-812 for scoping basic
PI0 operations.

Notes:

1. The address on the bus at TA time is used to address an adapter; to avoid timeouts on
the bus, this address must be correct.

2. The redrive for a CSP, channel adapter, or TRA must be enabled before a PI0 routine
can address or be run for that CSP, channel adapter, or TRA. See page 11-808 for
examples.

3. When using the manual intervention scoping routine MB0O1l, RDV-4 (frame RDV) must be
enabled before addressing RDV-5 through RDV-9 of the secondary bus.

Option

The option 'oo' may be one of the following values:

01 The requested PI0 is executed once only. The '01' option may be repeated as often as
required.

02 The requested PI0 is executed and loops on the PIO until an error is found. The
error is reported once only via an RAC 675. If you wish to continue, type 'G' (for
Go); the routine then loops indefinitely until the "BREAK' key is pressed.

03 This option is identical to option 02 above, except that if an error is found, it is
not reported.

04 This option is reserved for the CSP or TRA, and is used to scope level 1 and level 2
interrupt requests to the CCU (adapter level 1 and adapter level 2).

JA _and 1D

The remaining parameters are 'aaaa' (TA) and 'dddd' (TD). A preliminary check is done on
the TA value; a null value is not allowed. In addition, for option 04, the routine checks
that TA is X'3001' for the get line ID command, and X'nn4l' for the get error status
command on a given CSP. For TA format details, see the next section.

Inputting the Values
Each request must always contain 10 hexadecimal digits. If, by error, fewer than 10
digits are entered, or if a wrong option ('00') is requested, the following error message
is displayed:

INVALID REQUEST: xxxxxxxxxx PRESS SEND

where xxxxxxxxxx are the digits entered in error.

After pressing SEND, the prompt re-appears, and the request may be re-entered.
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PIO Scoping Address and Commands

ADDRESS (TA) FORMATS

The address format depends on the type of
adapter addressed. Refer to pages 11-040,
11-100, and 11-101 for additional informa-
tion.

Redrive TA Format

Note: a redrive does not need to be
enabled for a PI0 routine to address or to
be run for that redrive.

The redrive TA has the following format:

0] 1 0 0 ol P P P | X X X X1s S s |1s0
Group Address PRA Command SRA
] 1 4 5 7 8 11 12 14 15
RDV| O Group Address PRA Command SRA I/0 TA
1 0 1 0 0 0 ] 0 0 X X X X 0 ] 0 |1/0]| 40X0/1
2 ] 1 0 0 0 0 0 0 X X X X ] 0 1 {170} 40X2/3
3 0 1 0 0 0 ] 0 0 X X X X 0 1 0 [1/0] 40X4/5
4 0 1 0 0 0 0 0 1 X X X X 0 0 0 {1/0] 41X0/1
10 0 1 0 0 0 0 ] 0 X X X X 0 1 1 |170| 40X677
5 ] 1 0 ] ] 0 0 1 X X X X 1 0 1 |170] 41XA/B
6 0 1 0 0 ] 0 0 1 X X X X 1 0 0 {1701 41X8/9
7 0 1 ] 0 0 0 ] 1 X X X X 0 1 1 |1/70] 41X6s7
8 ] 1 0 ] 0 0 0 1 X X X X 1 1 0 [1/0| 41XC/D
9 0 1 0 0 0 ] 0 1 X X X X 1 1 1 {170 &41XE/F
Byte 0 Byte 1
| | | | | | | | | |
Notes:

1. Bit 0 is always 0.

2. Bits 1 through 4 are always binary
'1000"

3. Bits 5 through 7 comprise the primary
redrive address (PRA), and are always
binary '000' for RDVs 1 through 3 and
10, and binary '001' for RDVs &
through $.

G . 'XXXX' is the command, and is
described belouw.

5. Bits 12 through 14 comprise the
secondary redrive address, (SRA) and
depend on the RDV.

6. Bit 15 is the I/0 bit; this bit is 0
for output and 1 for input.

372573726 Maintenance Information Manual

COMMAND FORMAT

The command occupies bits 8 through 11 of
the TA. It has the following format (the
I/0 bit is also shown for convenience):

Bit
Command 8%| 9 10| 11{ I/0 Bit
Poll 0 0 0 0 1
Read error reg. ogsz1}1 © 0 1 1
Write error reg. |0/1] O 0 0 0
Disable drivers 01} © 0 1 0
Enable drivers 01} © 1 0 0
Reset redrive os1} 1 0 1 ]
Diagnostic write |0/1] 1 1 0 0
Diagnostic read 1 1 0 1 1

¥ bit 8 is the specific bit. If the bit
is off, the command is broadcast to all
redrives; if on, it is sent to a specific
redrive. See page 11-808 for examples.

Error Register in the Redrive

To write data into the RDV error regis-
ters, 'dddd' must be set as follows:

xx00 where xx is one byte of data (00 is not used)
To read data from an RDV error register,
the data is placed into register in X'76'

as follows:

aadd where aa is the RDV address
dd is the error register content

Redrive TD Format

For a diagnostic write, only byte 1 of the
TD field is used (dddd = 00xx).

Note: Bit 2 and/or bit 3 of byte 1 should
not be set on as they will cause an unex-
pected error in MB0l1 from which recovery
is only possible via a M0OSS re-IML.

11-806



PIO Scoping, Redrive Cards

REDRIVE CARD SCOPING

To write a data pattern into the RDV error register and then read it back, the following
patterns may be used (this example is for RDV1):

R014080FF00 First request: write 'FF' into the error register of RDV1.

R0240910000 Second request and loop until an error is found: read back the
error register of RDVL.

Alternatively:
R0340910000 Second request and loop indefinitely.

REDRIVE CARD SCOPING (VIA BOARD RDV-4)

This example is the same as example 1, except that as the RDV card being scoped is in the
3726, RDV4 (the frame redrive) must be enabled as well (this example is for RDV5):
R0141A00000 First request: enable RDV4.

RO1418AFF00 Second request: write '"FF' into the error register of RDV5.

R02419B000CO Third request and loop until an error is found: read back the
error register of RDV5.

Alternatively:
R03419B0000 Third request and loop indefinitely.
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PIO Scoping Scanners

CSP TA FORMAT

The redrive for a CSP must be enabled before a PI0 routine can address or be run for that

CSP.

In addition, RDVY-4 must be enabled before RDVs 5 through 9 can be addressed. to ground.

The CSP TA has the following format:

WARNING: to perform the following function on an CSP,

11-808
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CCU L1 AND L2 INTERRUPTS FROM ADAPTER SCOPING

reset it by touching board pin A2M05

To scope the up and down levels of level 1 and level 2 interrupt requests from a CSP to

the CCU,
ol 6 G G G | L L Ll X X X X1l o 0 6 |I/0
Line Group CLAB/LAB Command R0O140A00000
C2LBsC2LB2
RO11020FFFF
0 1 4 5 7 8 11 12 14 15
: R0430010000
CcsP 0 Line Group CLAB/LAB Command Bits 12-14 |I/70}|TA
C2LB/C2LB2
: R0110810000
1 0 0 0 1 0 0 0 0 X X X X 0 0 0 |1s/0j10X0/1
1 0 0 1 0 0 0 0 0 X X X X 0 0 0 [1s0]20X0/1
3 ofo o 1 o]0 0 1}|X X X X|o0 o o0 |1s0/11X0/1 R0410410000
3 0 0 1 0 0 0 0 1 X X X X 0 0 0 [1/0]21X0/1
5 o 0 0 1 0 0 1 0 X X X X 0 0 0 j1s0)12X0/1
5/ ] 0 1 0 0 0 1 0 X X X X 0 0 0 |1/0(22X0/1
7 0 0 0 1 0 0 1 1 X X X X 0 0 0 |1/0|13X0/1
7/8 0 0 1 0 ] 0 1 1 X X X X ] 0 0 |1s/0]23X0/1
9 0 0 0 1 0 1 0 0 X X X X 0 0 0 |1s/0]14X0/1
9/10| 0 0 1 0 0 1 0 0 X X X X 0 0 0 |1/0]24X0/1
11 0 0 0 1 0 1 0 1 X X X X 0 0 0 |1/0|15X0/1
11/712) 0 0 1 0 0 1 0 1 X X X X 0 0 0 |1/0]25X0/1
13 0 0 0 1 0 1 1 0 X X X X 0 0 0 |1/0]16%X0/1
13714) O 0 1 0 0 1 1 0 X X X X 0 ] 0 |1/0]26X0/1
15 0 0 0 1 0 1 1 1 X X X X 0 0 0 |1/0}17X0/1
157161 0 | O 1 0 0 1 1 1 X X X X110 0 0.-]1/0]27X0/1
Notes
1. Bit 0 is always 0.
2. Bits 1 through 4 select the line group (16 lihes). Binary '0010' selects the first
group of 16 lines on a CLAB or LAB board (corresponds to the first CSP on the board);
binary '0100' selects the second group of 16 lines (corresponds to the second group
of 16 lines if only one scanner is installed on the board, or to the second CSP if
the board is a LAB type B).
3. Bits 5 through 7 comprise the LAB address.
4. Bits 8 through 11 comprise the command. See Notes 7, 8, and 9 for the commands that
can be exercised.
5. Bits 12 through 14 are always 0 in this application.
6. Bit 15 is the I/0 bit; this bit is 0 for output and 1 for inpuf.
7. To clear level 2 interrupt requests from the CSP to the CCU, use the broadcast 'Get
Line ID' command; the corresponding TA format is X'3001°'.
8. ,To clear level 1 interrupt requests from. the CSP to the CCU, use a read type of PIO:
with a command of binary '0100°'.
9.

The RDV for the selected adapter must be enabled prior to testing.

the following patterns may be used:

First request: enable RDV1.

Second request:
point,

ask CSP 1 to send a level 2 interrupt request. At this
the interrupt request level 2 line should go to the up level.

Third request (Get Line ID): pressing SEND should cause the interrupt
request level 2 to be cleared; the line goes to the down level.

Fourth request: ask CSP 1 to send a level 1

interrupt request. At this
point,

the interrupt request level 1 line should go to the up level.

Fifth request (Get Error Status): pressing SEND should cause the interrupt
request level 1 to be cleared; the line goes to the down level.



PIO Scoping, Channel Adapters

CHANNEL ADAPTER TA FORMAT To perform an Out X'x' or an In X'x' after the channel has been selected, use the TA value

given above. The local storage and register contents are then given by the TD value.

WARNING the ENBL/DSBL switches on the control panel must all be set to DSBL. Data loaded into CA registers may be checked using CCU function 10 (ten).
Note: The redrive for a channel adapter must be enabled before a PIO routine can address
or be run for that channel adapter. For the 3725 Model 2, only CAl, CA2 CA3, and CA4 can
be installed, and no TPS feature is available. Therefore, the Enbl/Dsbl switches can be
used only for interface A.

Note: Do not forget to restart the CCU before leaving the CCU function.

CHANNEL ADAPTER SCOPING
The CA TA has the following format:

To write a data pattern of X'"FFFF' into local store X'4' (Out X'4') of a channel adapter
cjo o o 1}]0 0 0|lx x x x|o0 o0 0]I/0 and then read it back, the following patterns may be used (this example is for channel
(= CAs) Register adapter 1):
(I | 4 5 7 8 11 12 14 15 RO140A00000 First request: enable RDVI1.
Notes: R0108702000 Second request: select channel adapter 1.
1. Bit 0 is always 0. R0O10840FFFF Third request: write X'FFFF' into local store X'4' of CAl.
2. Bits 1 through 4 are always binary '0001' to select the channel adapters. R0208410000 Fourth request: loop on In X'4'.

3. Bits 5 through 7 are always 0.

4. 'xxxx' is the CA register that is to be read or written. For a channel selection, PCI LEVEL 3 INTERRUPT FOR A GIVEN CHANNEL ADAPTER SCOPING
'xxxx' is '0111' (see page 12-020 onward) for channel adapter register bit
descriptions.

To set up a PCI level 3 interrupt on channel adapter 1 for scoping, the following patterns
5. Bits 12 through 14 are always 0. may be used:
6. Bit 15 is the I/0 bit; this bit is 0 for output (OQut X'x') and 1 for input (In X"x'). RO140A00000 First request: enable RDVI.
7. The CA is selected by an Out X'7' command with the address contained in TD as R0108702100 Second request: select and reset channel adapter 1.
follows:
R0108702000 Third request: select channel adapter 1.
CA TD R0208700040 Fourth request: Set the PCI at level 3 for channel adapter 1 and loop until
an error is found.
1 Xr2000°
2 X'2200"
3 X'2400"
4 X'2600"
5 X'12800"
6 X'2A00"

This selection must be performed before any other register access.

8. The redrive for the tested channel adapter must be enabled before selecting the chan-
nel adapter.
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PIO Scoping, Error Reporting

ERROR REPORTING

The following RAC-ERC codes are displayed when an error is found by the scop-

ing routine:

REGISTER IN X'76"

Chépter 11. IOC\ Bus and Redrive 1 1_810

When an error occurs with RAC = 675 and ERC = 7FF0/7FF1, the error bit field

RAC

ERC

Meaning

670

This is an ABEND. A Level 1, 2, or 3 interrupt occurred, but

the cause cannot be identified.

Action: Retry or run CCU diagnostics.

675

77F9

A Level 2 interrupt occurred and has been identified.
this level 2 interrupt cannot be reset.

Action: Terminate the routine and retry.

However

675

7FF0

Error occurred on a PI0 for a single request execution
(Option 1).

Action: Compare the error bits with the error field
in the table at right. Type G to continue.

675

7FF1

Error occurred on a PI0 with loop requested.

Action: Compare the error bits with the error field
in the table at right. Type G to continue.

675

7FF$

A Level 1 interrupt occurred and has been identified.
this level 1 interrupt cannot be reset.

Action: Terminate the routine and retry.

However

displayed is the contents of In X'76"'.

This register latches the error condi-

tions found during PI0 execution. The following combinations may occur:

Error field Suspected I0OC Linex Meaning

X'0400" Data bus bits I0C Bus parity check

X'0800" VH I/0 tag is off

X'1800" IRR I/0 tag raised on a new IOH

X'2800" IRR, VH, EOC No response to TA

X'4800" IRR VH did not fall after TD dropped

X'5800" IRR, VH, EOC, VB, M No response to TD for PIO read

X'6800°" IRR, VH, EOC, VB, M No response to TD for PIO read

X'F800" VH I/0 tag is off, VH must rise (PIO
end after a data exchange)

Where:

Data bus bits bytes 0 and 1, bi

ts 0 through 7 and parity

EQC = end of chain

IRR = interrupt request removed
M = modifier

VB = valid byte

VH = valid halfword



PIO Scoping TRAs

TRA T

The redrive for a TRA must be enabled before a PIO routine can address or be run for that

A FORMAT

TRA. In addition, RDV¥-4 must be enabled before RDVs 5 through 9 can be addressed.
The CSP TA has the following format:
6l6 6 6 6]L L LIX X xXx xXxlo o o]1/0
| Group Address | LAB | Command | |
0 1 4 5 7 8 11 12 14 15
TRA 0 Group LAB Command Bits 12-14 |1/0
Address
6 0 1 0 0 1 0 1 0 X X X X X X 0 |1/0
8 0 1 0 0 1 0 1 1 X X X X X X 0 |1/0
10 0 1 0 0 1 1 0 0 X X X X X X 0 |1/0
12 0 1 0 0 1 1 0 1 X X X X X X 0 |1/0
14 0 1 0 0 1 1 1 0 X X X X X X 0 |1/0
16 0 1 0 0 1 1 1 1 X X X X X X 0 |1/0
Notes:
1. Bit 0 is always 0.
2. Bits 1-4 select the Group Address. Binary '1001' selects the token-ring subsystem.
The specific TRM is selected by the LAB address bits.
3. Bits 5 through 7 comprise the LAB address.
4, Bits 8 through 11 comprise the command. See Notes 7, 8, 9, and page 11-040 for the
commands that can be exercised.
5. Bits 12-14:
Bit 12 determines M0OSS or CCU. 1 = MOSS IOH O = CCU IOH
Bit 13 determines TRM or TIC. 1 = TRM 0 = TIC
Bit 14 is always 0 for this application.
6. Bit 15 is the I/0 bit; this bit is 0 for output and 1 for input.
7. To clear level 2 interrupt requests from the TRA to the CCU, use the broadcast 'get
line ID' command; the corresponding TA format is X'3001°".
8. To clear level 1 interrupt requests from the TRA to the CCU, use a read type of PIO
with a command of binary '1101' (Get line ID Error Status).
9. The RDV for the selected adapter must be enabled prior to testing.

TRM CARD SCOPING (VIA BOARD RDV-3)

This example allows scoping of the 10C Bus, via redrive 3, to the TRM in Adapter position

6.

R0140A40000
R014A150000

RO14A34FFFF
R026A350000

R034A350000

First request: enable Redrive 3.

Second request: Get TRM control registar to allow communication with the
TRM.

Third request: Write FFFF (all bits) into the LID base register.

Fourth request: Loop until error is found. Read back data from LID base

register.
or ~

Fourth request: Loop indefinitely, do not stop on error. Read back data

from LID base register.

11-811
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PIO Timings

I0C Bus Signal Scoping

_ 1/0 1 ‘ Scoping the signals of the I0C bus can be
READ TIMING ’}-’K I\-—\‘ performed:
L)
« J On the BUSTERM cards (see page 4-092
IRR 83 \‘]—-.28— for pin assignment)

(€4
39 ‘e-— 0 On the CCU board at the I10C cable
connector 01A-A2A3 (see page 4-080 for

o LI ad

] pin assignment).
: =1\
RIW \ 200nsec Min. e
‘ T

Ua,

Ll B

TA 1

C

S | v/ y \ ,

[ (¢ l I / <
TD !

L \

DBO(9) “ Addri' | < | oo l »

« «
DB1(9) e\ j Cmnd Data 1 &)

(4

Notes : )

PV (\(\ ee_ 1.(@® Indicates the checking of that signal level before proceeding.

2. These diagrams shown in positive logic. Actual logic levels are active when negative.

~~

WRITE TIMING 1/0 \ (44
. ]

N
IRR o \l__.ze_

—

~o N

VH

|
R/W % 200 nsec Min. ) ) | / l 22__
TA ‘
N
]

A

=
B
'3

v
~

Y
3

|
|
2 o

™ ¢ | P [

L s I

Addrl Data

DBO(9) 2 l: i { 3 e
DB1(9) “ l Cmnd ~ l ' Data I 2
o S %

(S ¢ [$S



Cycle Steal Timing

22—~
CSR | / B 3
[4Y
b))
1/0 \ e
(S N /
IRR I ¢
‘ ) I
) o .
VH ; | X! 7 ( 2
. \ e, | B
R/W 94! RD_Op ‘
C1 | "“T’@" - ——‘}—— ity hndad b =TT "
= ZNVRYERIA
CSG | : |
41.2;}5%_ i | \ / \\ */ \ * .
™ min. g g ' ' I
| \' I ) \ e \ (Note 4)
DBO(9) / ccw \ / ECPR \ / BCPR ' / WRT / RD WRT RD L‘) WRT Data 256 l_ RD
W DV \ 7 \ J X¢ A R Data 2 Data 2 0O Data 128
DB1i{9) ECPR | I l ; | |
ccw BCPR ()(1 f L_I ‘i__'
EOC I (Note 1)
e X 53
PV I (Note 3) 33 f ¢ (Note 2)
L Y S —————m——c
F Setup Sequence + Data Sequence DI
Notes :

1. EOC in place of VH indicates last transfer.

2. Parity valid active only for RD data and RD control

data during setup sequence.

3. The parity valid tag may be off, but the

CCW always has good parity.

4, The data exchange is always of a single
type only (read or write) during any

given AlO operation.

Chapter 11.
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I0C Bus Adapter Interrupts

Three interrupt levels 1, 2, and 3 are raised by the I0C bus adapters. The
interrupts are placed on the I0OC data bus by the adapter when the I/0 tag is
inactive.

Data Bus Byte 0 bit 1
Data Bus Byte 0 bit 5
Data Bus Byte 1 bit 0

L2 interrupt request to CCU
L1 interrupt request to CCU
L3 interrupt request to CCU

The interrupt requests are removed from the data bus by the RDV logic when the
adapters activate the 'interrupt request removed' (IRR) tag.

LEVEL 1 INTERRUPT REQUEST

This level is raised by the I0C logic (DFL-5 card in the CCU), the CSPs and
the CAs. The RDV does not raise a level 1 interrupt regquest. The interrupt
request is displaved in CCU registers X'7E' and X'76'" (see page 10-230). The
I10C1-1L1 Summary bit in X'7E' indicates that there is an 'IOC level 1 interrupt
request' displayed in X'76"'.

When a CSP raises a level 1 interrupt request, it is latched in the RDV and
sent to the CCU. Polling the RDVs gives the address and error register of the
first RDV on the daisy chain which raises the interrupt request.

The CCU action for a CSP error is described on pages 13-330 and 13-331.
The interrupt request for the CSP is reset by a Get Error instruction.

To test the rise and fall of an interrupt request level 1 (A2U06 of the RDV)
to the CCU, use the PIO scoping routine MB0Ol with option 04. This option also
chows that the adapter is replying to a request coming from the CCU. See page
11-808 for a sample procedure.

INTERRUPT LEVEL 2 TEST

Level 2 interrupt requests are initiated by the CSP microcode through the CSP
external register X'05' bit 3, which enters the CSP and RDV autoselection
mechanism.

The CCU sends a Get Line ID broadcast read command to get the CSP address.
The interrupt condition XR05 bit is reset by the microcode.

To test the rise and fall of interrupt request level 2 (A2J02 of RDV) to the
CCU, use the PIO scoping routine MB01 with option 04. This option also shows
that the adapter is replying to a request coming from the CCU. See page
11-808 for a sample procedure.

372573726 Maintenance Information Manual , 1 1 -8 1 4

LEVEL 3 INTERRUPT REQUEST

A level 3 interrupt request is initiated by the CA and is sent to the CA auto-
selection mechanism.

The CCU must sepd an 0u§ X'7'" instruction to enable the autoselect mechanism
and an In X'F"' 1nstru9tton to_get the CA address. The interrupt request is
reset by an Out X'7' instruction. See page 11-809 for a sample procedure.

SCANNER INTERRUPT REQUEST TO THE MOSS

Each scanner can interrupt the M0OSS on level 4 by setting bit 0 of XR05 in the
CSP. Thls interrupt is dotted for all the scanners on the I0C bus and goes to
the MCC in the MOSS via the CCU board. The signal routing is as follouws:

CSP-2| RDV [CCU 01A-A2 1055 01A-Al
Connectors*¥]| Connector MCC

-Interrupt to MO0SS B10 |A2U09
-Scanner Interrupt to MOSS A2Y30[{A3B10 V2C02 V6AQ2 V2B07

% Not scopable

If permanent scanner interrupt at level ¢ to the M0SS is suspected, it may be
checked by using the signal routing diagrams in the cable charts starting on
page 4-080 and the pin/net list (YZ pages). Missing interrupts from a given
scanner are checked by diagnostics JA and the TSS diagnostics. If the level ¢4
interrupt to the M0OSS does not occur, the MOSS DCM displays RAC 03§.
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Section 1. Unit Description



Contents

Ragister X'D' . . . ¢ ¢ ¢ v ¢« ¢« ¢ ¢ ¢ o s o o .
Input X'D' (CA Level 1 Interrupt Check)
Byte 0, Bit 0: IOC Bus Parity Error
Byte 0, Bit 1: Internal Bus Parity Error
Byte 0, Bit 2: CCIN Card Check
Byte 0, Bit 4: CHIN Card Check
Byte 0, Bit 5: Address Compare Error
Byte 0, Bit 6: Initiate Service
Latch Ungated
Byte 1, Bit 0: Output Exception Check
Byte 1, Bit 1: PIO Halt Remember Latch
Byte 1, Bit 2: Cycle Steal Halt
Remember Latch :
Byte 1, Bit 3: Bus—-In Check Interface A
Byte 1, Bit 4: Ground Fault Error
Byte 1, Bit 5: Bus—In Check Interface B
Byte 1, Bit 6: CADR Card Check Interface A
Byte 1, Bit 7: CADR Card Check Interface B

Registers X'E' and X'F' . . . .
Input X'E' (CA Level 1 Interrupt Requests)
Byte 0, Bits 4-6: Channel Adapter
Address Bits
Input X'F' (CA Level 3 Interrupt Requests)
Byte 0, Bit 1: TPS Installed
Byte 0, Bit 2: Selected CA Initial
Selection L3 Interrupt Request
Byte 0, Bit 3: Selected CA DatasStatus L3
Interrupt Request
Byte 0, Bits 4-6:
Address Bits

Channel Adapter

CA Functional Partitioning and Selection .
Channel Adapter Selection
Qutput X'7°'
Input/Output (IOH)
Input/Output Immediate (IOQHI)
Autoselection

CA Enablings/Disabling, Interrupt Requests and
Control Characters . . . . . . . ¢« ¢ ¢« ¢ « « &
CA Enabling/Disabling
Level 1 Interrupt Requests
Level 3 Interrupt Requests
Control Character Recognition

Two-Processor Switches (Part 1 of 2) « e e e e
Two-Processor Switch (Loosely-Coupled
Host Attachment)
Two-Processor Switch

(Tightly-Coupled/Alternate Path Host Attachment)

Tightly-Coupled/Alternate Path
Host Operations

Two-Processor Switches (Part 2 of 2) e e e e e
Presentation of Status
Effect of System Reset
System Reset over Interface
Having Allegiance
System Reset over Interface Not
Having Allegiance
System Reset when the CA is in Neutral
Effect of Selective Reset
Selective Reset over Interface Mot
Having Allegiance
Selective Reset over Interface
Having Allegiance

12-055

12-060

12-065

12-070

12-075

12-076

CA Error Condition . e e s e e e e e e e

I0OC Bus Parity Error

Internal Bus Parity Error

CCIN Card Check

CHIN Card Check

Address Compare Error

Initiate Service Latch Ungated
Output Exception Check

PI0 Halt Remember Latch

Cycle Steal Halt Remember Latch
Bus-In Check (A and B)

Ground Fault Error

CADR Card Check (A and B)

Initial Selection (Part 1 of 2) . . . . .
Initial Status Transfer
Stacked Initial Status
ESC Initial Status Chart - Command to
ESC Address

Initial Selection (Part 2 of 2)
NSC Initial Status - Command to NSC Address

Data Transfer Sequences (Part 1 of 4) . .
Data Transfer in AIO Mode (Cycle Steallng)
Outbound Data Transfer Sequence in AI0 Mode
Inbound Data Transfer Sequence in AI0 Mode

Data Transfer Sequences (Part 2 OF ¢ . . .
Data Transfer in PIO Mode
Outbound Data Transfer Sequence in PI0 Mode

Data Transfer Sequences (Part 3 of ¢) . . . .
Byte Multiplex Channel
Block Multiplex or Selector Channel
Transfer Termination
Inbound Data Transfer Sequence in PI0O Mode

Data Transfer Sequences (Part 4 of 4¢) . . . .
Block Multiplex or Selector Channel

CA Data Flow e e e e e e e e e e e e e e e

Final Status Transfer/Sense

Definition (Part 1 of 2) . . . . . . « . . .
NSC Final Status Transfer

NSC Stacked Final Status

ESC Final Status Transfer

ESC Stacked Final Status

Final Transfer Status/Sense

Definition (Part 2 of 2) . . . ¢« ¢ ¢ « ¢«<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>