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Abbreviations

A And circuit or ampere

AA automatic answering

ABAR attachment buffer address register
ABO adapter bus out (register)

ac alternating current

ACO automatic call originate

ACF/NCP/  Advanced Communications Function for
VS Network Control Program/Virtual Storage
ACR abandm call and retry

ACU automatic calling unit

adr address

AEQ automatic equalizer

AHR add halfword register (instruction)
ALD automated logic diagram

ALU arithmetic logic unit

AMP amplifier

APAR authorized program analysis report
AR add register (instruction)

ARI add register immediate (instruction)
B branch (instruction)

BAL branch and link (instruction)

BALR branch and link register (instruction)
BAR buffer address register

BB branch on bit (instruction)

BC bit clock

BCB bit control block

BCC bit clock control

BCL branch on C latch (instruction)
BCT branch on count (instruction)

BO bus out

BP break point

bps bit per second

BSC binary synchronous communication
BSM bridge storage module

BZL branch on Z latch (instruction)

CA channel adapter

CACHKR channel adapter check register
CACR channel adapter control register
CADB channel adapter data buffer

CAMR channel adapter mode register
CASNSR channel adapter sense register
CASTR channel adapter status register

CB circuit breaker

CBAR CSB buffer address register

ccB character control block

CCR compare character register (instruction)
CCT coupler cut through (modem)

CcCu central control unit

CD carrier detect

CDS configuration data set

CE Channel End (status)

chan channel

char character

CHR compare halfword register (instruction)

ck

clk

cm
CMDR
CMND
com
COS
CcpP
CPU
CR
CRC
CRI
CRQ
CS
CSAR
CSsB
CSCD
CcsMmC
ctrl
CTS
CUE
cw
CWAR
CWCNTR
DAA
DA
dB
DBAR
dc
DCE
DCM
DCR
DE
DET
diag
dist
DLO
DOS
DPR
DR

DCS
DSR
DT
DTE
DTR
EC
EB
ECP
EIA
enbl
EON
EPO

check
clock
centimeter
channel adapter command register
command
common
Call Originate Status
circuit protector
central processing unit
compare register (instruction)
cyclic redundancy check
compare register immediate (instruction)
Call Request
cycle steal
cycle steal address register
communication scanner base
clear to send, carrier detect
cycle steal message counter
control
Clear To Send
Control Unit End (status)
control word
control word address register
control word byte count register
data access arrangement
data modem ready
decibel
diagnostic buffer address register
direct current
data circuit-terminating equipment
diagnostic control monitor
data channel ready
Device End (status)
detector
diagnostic
distance
data line occupied
Disk Operating System
digit present
display register or

data ring (modem)
distant station connect (ACO only)
data set ready
data tip (modem)
data terminal equipment
data terminal ready
edge connector
extended buffer
emulation control program
Electronic Industries Association
enable
end of number (ACO only)
emergency power off

ESC
EXT
FCS
FET
FETOM
FF
FL
FRU
GB
gnd
grp
hex
Hifwd
horz
HS

Hz

|

IAR
IC

ICS
ICT
ICW
IFT
IN
INCWAR
Init
int
intf
1/0
IPL
IR
irpt
ISACR
L

LA
LAR
LCD
LCOR

LCR
LED
LGF
LH
LHOR
LHR
LIB
lim
LOR
LOSC
LR
LRI
LSorils
It

L1

emulation subchannel

external

final control sequence

field effect transistor modem card

Field Engineering Theory of Operation Manual

flip flop

flip latch

field replaceable unit

ground bus

ground

group

hexadecimal

halfword

horizontal

heat sink

Hertz

instruction (cycle)

instruction address register

insert character (instruction)

initial control sequence

insert character and count (instruction)

interface control word

internal functional test

input (instruction)

inbound control word address register

initial

internal

interface

input/output

initial program load

interrupt remember

interrupt

initial selection address and command register

load (instruction)

load address (instruction)

lagging address register

line code definer

load character with offset register
(instruction)

load character register (instruction)

light emitting diode

leading graphics flag

load halfword (instruction)

load halfword with offset register (instruction)

load halfword register (instruction)

line interface base

limiter

load with offset register (instruction)

last oscillator sample condition

load register (instruction)

load register immediate (instruction)

local store

latch

level 1

L2

L3

L4

L5

mA
Mem TB
modem
ms/divn
MST
mV

NB
N/C
NCP
NCR
NHR
N/O
NR
NRI
NRZI
ns

NSC
OBR
o/C
OCR
OE

OH
OHR
OoLT
OLTEP
OLTLIB
OLTSEP
op

op reg
OR
ORI
oS
0sCc
ouT
OUTCWAR
OVRN
o/

P

PC

PCF
PCI
PDF
PEP

PG

pgm

PH
PND
P/N
POR

level 2

level 3

level 4

level 5

milliampere

memory terminal board
modulator/demodulator
milliseconds per division
monolithic system technology
millivolt

Digit Signal

normally closed

network control program

and character register (instruction)
and halfword register (instruction)
normally open

and register (instruction)

and register immediate (instruction)
non-return-to-zero inverted
nanoseconds

native subchannel

outboard recorder

overcurrent

or character register (instruction)
exclusive or

off hook (modem)

or halfword register (instruction)
on line test

on line test executive program

on line test library

on line test standalone executive program
operation

operation register

or register (instruction)

or register immediate (instruction)
Operating System

oscillator

output (instruction)

outbound control word address register
overrun

overvoltage

parity

parity check

primary control field

program controlled interrupt
parallel data field

partitioned emulation programming
parity generation

program

polarity hold

Present Next Digit

part number

power on reset

position
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POSC
pot
P-P
PPB
PUT
PWI

rev
rd
rdy
RE
ref
reg
regen
req
RIi

RLSD
RMS
ROS
RPL
RR
RS
RSA

RT

RTS
rly

SAR
SCF
SCR

SCRID
SDF
SDLC
SDR

sel
SEP
seq
SG
SH
SHR
SIG
SIO
SMS
SR
SRI
SRL
S/S
ST
STC
STCT

present oscillator sample condition

potentiometer

post processor modem card

prime power box

programmable unijunction transistor

power indicator

resistance or resistor

receive

read

ready

register and external register (instructions)

reference

register

regenerative

request

register immediate (instruction) or
ring indicator (modem)

receive line signal detector

root mean square

read-only storage

remote program loader

register to register (instructions)

register to storage (instructions)

register and storage with addition
(instructions)

register branch or register and branch
(instructions)

Request To Send

relay

storage address register

secondary control field

silicon controlled rectifier or
subtract character register (instruction)

silicon controlled rectifier indicator driver

serial data field

synchronous data link control

storage data register

second

selection

separator (ACO only)

sequence

signal ground

switch hook (modem)

subtract halfword register (instruction)

signal

start 1/O

standard modular system

subtract register (instruction)

subtract register immediate (instruction)

Systems Reference Library

start/stop

store (instruction)

store character (instruction)

store character and count (instruction)

N7

YOy O 0O
/ 74 N NP

STH
stk
sve

SYN
sync
TAR
TB
TIC
tr
TRM
TSL
T2
T3
T4
ucC
UE
Y,
V/divn
wd
wr
XCR
xfer
xfmr
XHR
xmt
XR
XRI
2W

4w

4 /\
(

N
{ |
N

store halfword (instruction)

stacked

service

switch

synchronous idle

synchronization or synchronous

temporary address register

terminal board

Transfer In Channel

trigger

test register under mask (instruction)

Technical Service Letter

test 2

test 3

test 4

Unit Check (status)

Unit Exception (status)

volts

volts per division

word

write

exclusive-or character register (instruction)

transfer

transformer

exclusive-or halfword register (instruction)

transmit

exclusive-or register (instruction)

exclusive-or register immediate (instruction)

two-wire line connection (implies
half-duplex)

four-wire line connection (implies duplex,
but actual duplex depends on the line set
type and telephone company equipment).
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Legend
(Part 1 of 2)

1. Logic Diagrams

Set FL Active Flip Latch t:
when set | A —4
Input side is denoted by a thick line. —dq AND

Register . ALD reference page may be shown
Reset Active beneath.

The input side is denoted by a thick line. } when reset
A partial transfer of contents is shown TA-321

l by numbered input and/or output lines. Polarity Hold

8|15

(Register Name)

OR

-

OR

[

Data Output The ‘output’ of the polarity hold
PH ’ block is at the indicated polarity

when both the ‘data’ and the
‘control’ lines go to their indicated
Clear | Output polarity. When the ‘control’ line
Inverted goes to the polarity opposite to

— that indicated, the ‘output’ line holds

Counter Name at the polarity it is at. When the
3
Write

2 1 0 pe———m +1* Counter ‘clear’ line goes to its indicated polarity,
n I I Local Store

Control

aco AND Current Driver

L1

Carry

the ‘output’ line goes to the polarity
T *+forup opposite to that indicated.
~

- for down
n:ia_x f—— ar — Amplifier

I Read---Output from the local store addressed. o ; Exclusive OR
ALU ALU " LOCAL Contents of local store is not destroyed. g E
Address STORE Write-—-Input contents stored in the local store
addressed when ‘write’ is active.
tput .
Outpu osc ——3  Oscillator
COMPARE Compare |
nput
M REG M REG F—inN|}— Negator (Inverter)
Address Output
Write See Local Store
—L 0, Decode =— Time Delay
inputs® 2] bCco |4 _E_‘ '
A 2 V Outputs The active output is the output whese ) ’-—— T T-( An input pulse starts the time delay.
I3 output value equals the sum of the T{ Each output puise has the same dura-
active input values. _T‘ tion as the input pulse but is delayed
. & by the specified amount.
Input Values Output Values Specified ciela{n

LEGEND
(PART 10F 2) v
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N =

Gate = X

SR

Line name (1)

Parity Check

Parity check on the data bus

Parity Generate

Parity generated on the databus

Multiple Line Transfer

Gated Bus

Gate must be
active for data
to flow on bus.

Test Point

Signal that may be scoped.

Line name (2)

Above symbol indicates change in line name.

2. Flowcharts

C

)

Terminal

Indicates the beginning or end of the event.

Process

Indicates a major function or event.

Annotation

Gives descriptive comment or explanatory
note.

Decision

Indicates a point in a flowchart where
abranch to an alternate path is possible.

Input-Output

CCU executes the control program
input/output instructions.

Hardware Process
Type 2 scanner hardware action resulting

from input/output instructions or signals
from the line/autocall interface.

O

()

N

3. Timing Charts

Numerals at the beginning and end
of the bar identify the signal(s)

(also on the same chart) that activate
and deactivate this line. ‘(Not)’ with
the number indicates that lack of the
signal conditions the line.

X

I + Register, bus, or local store content
changes value at these points.

4, General

ON

On-page Connector

Indicates a connection between two parts of the
same page. The arrow leaving the symbol points
(line-of-sight) to a correspondingly-numbered
symbol.

RO,

Off-page Connector

1234 Indicates a connection between diagrams located
on separate pages. The location of the correspond-
ingly-lettered symbol is shown adjacent the symbol.
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TYPE 1 CHANNEL ADAPTER

INTRODUCTION
TYPE 1 CHANNEL ADAPTER
DATA FLOW
CARD FUNCTIONS AND
LOCATIONS
INPUT AND OUTPUT
INSTRUCTIONS
Input X‘60’ Instruction
Input X‘61’ Instruction
Output X‘62’ Instruction
Input X‘62’ Instruction
Output and Input X‘63’
Instruction
Output and Input X'64’
Instruction
Output and Input X'65’
Instruction
Output X‘66" Instruction
Input X‘66’ Instruction
Output and Input X'67’
Instruction
CHANNEL ADAPTER
INITIALIZATION (IPL)
EXPECTED CPU RESPONSE TO
ASYNCHRONOQUS STATUS
INITIAL SELECTION
WRITE IPL COMMAND
CA DECODES A CHANNEL
COMMAND
NSC No-Op
ESC No-Op
NSC Test 1/0
ESC Test |/O
INBOUND DATA TRANSFERS
ENDING SEQUENCE, STATUS
STACKED '
OUTBOUND DATA TRANSFERS
CA ERROR INTERRUPTS
CA TIMING
CHANNEL INTERFACE
SEQUENCES

8-000
8-010
8-030

8-060
8-070
8-070
8-080
8-090

8-100
8-110

8-110
8-120
8-120

8-130
8-140

8-160
8-170
8-180

8-210
8-210
8-220
8-220
8-250

8-301
8-310
8-360
8-370

8-380

TYPE 2 COMMUNICATION SCANNER

INTRODUCTION

ATTACHMENT BASE AND
COMMUNICATION SCANNER
DATA FLOW

ATTACHMENT BASE DATA FLOW

TYPE 2 COMMUNICATION
SCANNER BOARD LAYOUT

CLOCK AND TIMINGS—STORAGE

ICW CONTROL AND DATA
FIELDS
ICW - Secondary Control Field

B-000

B-020

B-030

B-040
B-051

B-060
B-061

ICW - LCD Field

ICW - SDF Field

ICW - Primary Control Field

ICW Bits 34-37 and 44 (SDLC)

ICW - Autocall Interface

Access of ICW by Input/Output
Instructions

INPUT AND OUTPUT
INSTRUCTIONS

Input X‘40’ (Interface Address)

Input X‘43’ (Check Register)

Input X‘44’, X'45’, and X'47'

Input X‘46’ (Display Register)

Output X‘40' and X'41’

Output X'42’ and X'43'

Output X'44’' (ICW 0-3, 5-15)

Output X‘45’ (ICW 16-23)

Output X‘46’ (ICW 24-33)

STORAGE TIMING

Output X‘44', X'45', X'46’, and
X‘47

Output X‘47' (ICW 34-37 and
3943)

SCAN ADDRESSING DATA FLOW
SCAN ADDRESSING
SCAN COUNTER
SCAN ADDRESSING EXAMPLES
DATA IN/OUT—LIB TO SCANNER
PROGRAM ADDRESSING
DATA FLOW
PROGRAM LEVEL 2 INTERRUPT
DATA FLOW
CHARACTER CONTROL BLOCK
VECTOR ADDRESS
PROGRAM LEVEL 2
INTERRUPT TIMINGS
PROGRAM LEVEL 2 INTERRUPT
EXAMPLES
BI-SYNC TERMINAL
OPERATION
BSC Transmit Sequence
BSC Transmit Details
BSC Receive Details
1050 TYPE TERMINAL
OPERATION
2741 TYPE TERMINAL
OPERATION
Start-Stop Transmit Sequence
Start-Stop Transmit Details
Start-Stop Receive Details
DIAL OPERATION
DIAGNOSTIC WRAP
SDLC TRANSMISSION FRAME
FORMAT
SDLC MODES OF OPERATION

B-062
B-070
B-080
B-081
B-090

B-100

B-110
B-120
B-130
B-140
B-150
B-160
B-170
B-180
B-190
B-200

B-201

B-210
B-220
B-230
B-240
B-250
B-260

B-280
B-300
B-330
B-340
B-360
B-370
B-400
B-410
B-420
B-430
B-450
B-470
B-480
B-490
B-500
B-511

B-520
B-530

SDLC TRANSMIT SEQUENCE B-540
SDLC RECEIVE SEQUENCE B-560
LIB'S AND LINE SETS

LIB’S AND LINE SETS

INTRODUCTION C-000
LIB DATA FLOW C-020
LIB BCC SEQ. OF OPERATION C-040

CARD POSITIONS C-070
LIB CABLING C-110
LIB ADDRESS ERROR AND

LOCAL STORE PARITY ERROR C-120
1/0 GATE—-INTERFACE

CONNECTOR POSITIONS

Type 2 Scanners 1-2 C-140
Type 2 Scanners 34 C-150

LINE SET INDEX C-160
LINE SET LS1-START/STOP C-170
LINE SET LS1-LOCAL

ATTACHMENT INTERFACE C-190
LINE SET LS1-SYNCHRONOUS C-200
LINE SET LS2—HALF—-DUPLEX/

DUPLEX C-220
LINE SET LS3—-DIGITAL
SYNCHRONOUS HIGH SPEED

DUPLEX EXTERNAL MODEM C-240
LINE SET LS4—-AUTOCALL

INTERFACE C-260
LINE SET LS5—HIGH SPEED

DUPLEX (CCITT V.35

INTERFACE) C-270

LINE SET LS8 OR LS9—DUPLEX OR
HALF-DUPLEX—NON-SWITCHED

(CCITT X.21 INTERFACE) C-290
LINE SET LS8 OR LS9—DUPLEX—

SWITCHED (CCITT X.21

INTERFACE) C-310
3705-80 POWER SUPPLY
3705-80 POWER D-500

Component Locations D-505

3705-80 POWER CHECK D-510
3705-80 FAULT INDICATORS D-520
3705-80 POWER DISTRIBUTION D-530
3705-80 POWER—ON SEQUENCE  D-540
3705-80 DC VOLTAGE

DISTRIBUTION D-550
CHECKING +6V, £12V, AND

-4V SCRs D-560
INDICATOR LIGHTS—-SUPPLY/

CONTROL D-570
INDICATOR LIGHTS—CHARTS

AND PROCEDURES D-575
DC VOLTAGE MEASUREMENT D-580
USAGE METER D-590

MISCELLANEOUS

3705-80 PHYSICAL LOCATIONS
TOOLS AND TEST EQUIPMENT
PREVENTIVE MAINTENANCE

REMOTE PROGRAM LOADER

INTRODUCTION

CONTROL PROGRAM LOAD
DATA FLOW

DATA TRANSFER BETWEEN

HOST PROCESSOR AND REMOTE

STATION USING A LOCAL AND
REMOTE CONTROLLER

REMOTE 3705-80 CONTROL
PANEL

REMOTE IPL SEQUENCE

RPL ROS SELECTION

DISKETTE CONTROLLER DATA
FLOW

3705-80 DISKETTE CONTROLLER

CARD LOCATIONS AND
FUNCTIONS
DISKETTE FORMAT
ACCESS DRIVE
VARIABLE FREQUENCY

OSCILLATOR OPERATION AND

TIMING
INPUT AND QUTPUT
INSTRUCTIONS

Input X‘68’ (Level 1 Status)

Output X'68’ (Control)

Use of 1/0 Instructions During
Interrupts

Input X‘69’ (Level 3 Status)

Output X‘69’ (Read/Write)

Output X'69’ (Read Operation)

Output X‘69’ (Diskette Write
Operation

Input X‘6A’ (Parallel Data
Register)

Output X'6A’ (Parallel Data
Register)

Output X‘6B’ (Input/Output
Register)

Input X‘68’ (Input/Output
Register)

DISKETTE CONTROLLER
DIAGNOSTIC APPROACH FOR
READ FAILURES

DISKETTE DRIVE

Components

Operating Sequence
Read/Write Circuit Principles
Diskette

Removal, Adjustment, and

E-000
E-010
E-010

F-000

F-010

F-020
F-040
F-050
F-080
F-100
F-200
F-300
F-310
F-320
F-400
F-400
F-410
F-420
F-430
F-440
F-450
F-460
F-470
F-470
F-480

F-480

F-490

F-500
F-510
F-520
F-530

Replacement Procedure
REMOTE 3705-80 DISKETTE
DRIVE AND POWER SUPPLY
LOCATIONS
REMOTE 3705-80 DISKETTE
DRIVE POWER SUPPLY
MAINTENANCE PROCEDURE
TOOLS AND TEST EQUIPMENT
PREVENTIVE MAINTENANCE
CE SERVICE HINTS

TYPE 4 CHANNEL ADAPTER

INTRODUCTION
TYPE 4 CA DATA FLOW
CARD FUNCTIONS AND
LOCATIONS
INPUT AND OUTPUT
INSTRUCTIONS
Input X‘60’, X‘61"
Output X'62’
Input X‘62’
Output and Input X‘63’
Output and Input X'64’, X'65’
Qutput and Input X'66’
Input X‘67'
Output X'67'
Input X‘6C’
Output X'6C’
Input X‘6D’
Output X‘6D’
Input X‘6E’, X'6F’
Output X'6E’, X‘6F’

OUTBOUND DATA TRANSFERS—

EB MODE

INBOUND DATA TRANSFERS—
EB MODE

CYCLE STEAL OPERATION—

OUTBOUND DATA TRANSFERS

CYCLE STEAL OPERATION-—
INBOUND DATA TRANSFERS

CA4 INTERRUPTS

INITIAL SELECTIVE RESET
INITIAL INTERFACE
DISCONNECT AND SERVICE
SELECTIVE RESET—
SELECTOR CHANNEL
CONTROLS

DISCONNECT IN-SELECTOR
CHANNEL

F-540

F-600

F-610
F-620
F-620
F-620

H-000
H-010

H-030

H-040
H-050
H-060
H-070
H-080
H-090
H-100
H-110
H-120
H-130
H-140
H-150
H-160
H-170
H-180

H-190

H-250

H-300

H-340
H-380

H-390

H-400
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CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety pre- 6. Special safety instructions such as handling Cathode

caution possible and observe the following safety practices

while maintaining |BM equipment:

1. You should not work alone under hazardous conditions
or around equipment with dangerous voltage. Always
advise your manager if you MUST work alone,

2. Remove all power AC and DC when removing or assem-
bling major components, working in immediate area of
power supplies, performing mechanical inspection of
power supplies and installing changes in machine circuity.

3. Wall box power switch when turned off should be locked
or tagged in off position. ‘Do not Operate’’ tags, form
229-1266, affixed when applicable. Pull power supply
cord whenever possible,

4, When it is absolutely necessary to work on equipment
having exposed operating mechanical parts or exposed live
electrical circuity anywhere in the machine, the following
precautions must be followed.

a. Another person familiar with power off controls must
be in immediate vicinity.

b. Rings, wrist watches, chains, bracelets, metal cuff
links, shall not be worn.

c. Only insulated pliers and screwdrivers shall be used,

d. Keep one hand in pocket.

e. When using test instruments be certain controls are set
correctly and proper capacity, insulated probes are

11.

12.

13.
14.

15

16.

17.

Ray Tubes and extreme high voltages, must be follow-
ed as outlined in CEM’s and Safety Section of the
Maintenance Manuals.

Do not use solvents, chemicals, greases or oils that
have not been approved by IBM,

Avoid using tools or test equipment that have not
been approved by IBM.

. Replace worn or broken tools and test equipment.
. Lift by standing or pushing up with stronger leg

muscles—this takes strain off back muscles. Do not
lift any equipment or parts weighing over 60 pounds,
All safety devices such as guards, shields, signs, ground
wires, etc, shall be restored after maintenance.

Each Customer Engineer is responsible to be certain
that no action on his part renders product unsafe or
exposes hazards to customer personnel.

Place removed machine covers in a safe out-of-the-way
place where no one can trip over them.,

All machine covers must be in place before machine is
returned to customer,

Always place CE tool kit away from walk areas where
no one can trip over it (i.e., under desk or table).
Avoid touching mechanical moving parts (i.e., when
lubricating, checking for play, etc.).

When using stroboscope—do not touch ANYTHING—

used, it may be moving.
f. Avoid contacting ground potential (metal floor strips, 18. Avoid wearing loose clothing that may be caught in
machine frames, etc. — use suitable rubber mats pur- machinery. Shirt sleeves must be left buttoned or

chased locally if necessary).
5. Safety Glasses must be worn when:

a. Using a hammer to drive pins, riveting, staking, etc.

b. Power hand drilling, reaming, grinding, etc.

c. Using spring hooks, attaching springs.

d. Soldering, wire cutting, removing steel bands.

e. Parts cleaning, using solvents, sprays, cleaners, chem-
icals, etc.

f. AIll other conditions that may be hazardous to your
eyes. REMEMBER, THEY ARE YOUR EYES.

19

20.

21.

rolled above the elbow,

Ties must be tucked in shirt or have a tie clasp (pre-
ferably nonconductive) approximately 3 inches from
end. Tie chains are not recommended.

Before starting equipment, make certain fellow CE’s
and customer personnel are not in a hazardous posi-
tion.

Maintain good housekeeping in area of machine while
performing and after completing maintenance.

KNOWING SAFETY RULES IS NOT ENOUGH
AN UNSAFE ACT WILL INEVITABLY LEAD TO AN ACCIDENT

USE GOOD JUDGMENT — ELIMINATE UNSAFE ACTS

CE SAFETY PRACTICES VIll

LOCATION OF LOGIC PAGES BY VOLUME NUMBER

229-1264-1
Artificial Respiration Rescue Breathing for Adults
GENERAL CONSIDERATIONS Victim on His Back Immediately
1. Start Immediately, Seconds Count . Clear throat of water, food, or for-
’ eign matter, Thumb and

Do not move victim unless absolutely
necessary to remove from danger. Do
not wait or look for help or stop to
loosen clothing, warm the victim or
apply stimulants.

2. Check Mouth for Obstructions
Remove foreign objects—Pull tongue
forward,

3. Loosen Clothing—Keep Warm

Take care of these items after victim
is breathing by himself or when help
is available.

4. Remain in Position

After victim revives, be ready to
resume respiration if necessary.

Call a Doctor

Have someone summon medical aid.
6. Don’t Give Up

Continue without interruption until
victim is breathing without help or
is certainly dead.

WN

© N oo &

Tilt head back to open air passage.
Lift jaw up to keep tongue out of
air passage.

Pinch nostrils to prevent air leak-
age when you blow.

Blow until you see chest rise,

Remove your lips and allow lungs
to empty.

Listen for snoring and gurglings, signs
of throat obstruction.

Repeat mouth to mouth breathings
10-20 times a minute.

Continue rescue breathing until he
breathes for himself.

NO

finger positions

Final mouth
to mouth
position

Reprint Courtesy Mine Safety Appliances

Co.

Ny
N4 AN N4

Volume Logic Pages Contents
41 YZ Power supply-installation instruction
42 AA-CV CCu
A42 Ccw-Cz ROS-Type 2 attachment base—CCU
43 DF-DZ CCuU
44 MM Storage
45 TA-TB Type 2 scanner
46 VA LIB-reference material
47 VB LIB-linesets 1,2,3,4,5,8,and 9
48 RA—-RS Type 1 channel adapter
A48 PA—-PS Type 4 channel adapter
49 GA-GC Remote Program Loader Diskette Controller
S h 5 T T T e T
N4 N N 4 N 4 N AV S
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Type 1 Channel Adapter

INTRODUCTION

The type 1 channel adapter (CA) handles data transfers
between the 3705-80 and the channel with the CCU inter-
rupt facilities. This adapter accepts a range of subchannel
addresses and commands consistent with the IBM 2701,
IBM 2702, and I1BM 2703 transmission control units.
However, the 3705-80 must be assigned a single subchannel
address to be used when the 3705-80 is not emulating one
of the other transmission control units.

The range of subchannel addresses and commands enables
the 3705-80 to emulate the other IBM control units under
program control.

The type 1 channel adapter does not cycle steal data into
storage. This adapter requires control program intervention
for each inbound and outbound data transfer.

Data transfers between the channel and the channel adapter
are controlled by the data-status control register. Up to
four bytes can be transferred (byte count in status control
register) before the control program intervenes in the opera-
tion. However, each 4 byte transfer requires control pro-
gram intervention before and after the transfer.

Channel Adapter Modes of Operation

The type 1 channel adapter operates in either native sub-
channel (NSC) or emulation subchannel (ESC) mode. The
3705-80 control program selects the mode with an Output
X'67’ instruction (see 8-130). NSC mode uses a single
channel address for each channel interface installed, and
must be used in the initial program load. The 3705-80
control program handles line control and message assembly
while operating in this mode.

ESC mode uses a range of addresses assigned to each com-
munication line attached to the 3705-80. The host proc-

essor is responsible for line control while operating in this
mode. ESC mode is used when IBM 2701, 2702, or 2703
operation is emulated.

Address Assignment

During initial selection, the channel adapter must be able

to recognize the I/O device address presented on the channel
bus-out if the channel interface is enabled. Since the type

1 CA can have a NSC address and a range of ESC addresses,
alternate means of assigning the addresses are provided.

The NSC address is assigned on the plug card at Y4P2,
RC104. The NSC address can be any address from 0to 255.
If the Two Channel Switch feature is installed, NSC
addresses for interface A and B are assigned by different
plug cards (A on Y4P2, B on Y4R2, RF106, Y4P2 is an
address source for the control program). The 2 NSC
addresses need not be identical.

ESC addresses are assigned on the plug card at Y4M2,
RC302-305, and are a contiguous group of addresses. The
lowest address in the group can be 0 or any multiple of 16
from 0 to 240. The highest address that can be assigned
must be greater than the lowest address and 1 less than an
even multiple of 4 from 3 to 255. The range of addresses
can be set to include a minimum of 4 and a maximum of
256 addresses. The range of addresses must be the same for
both interfaces if the Two Channel Switch feature is
installed.

Refer to FEALD YZ000 pages 10-13 for 1/O channel
address jumpering.

WARNING

The hard stop latch disables the channel interface without
extinguishing the interface enabled light. The channel
adapter does not recognize its address and trap select out
if the hard stop latch is set.

Channel Commands

The type 1 channel adapter initially accepts as a valid
command any configuration from X‘00’ to X‘FF’. The
only limitation is that the command byte must be in parity
on the channel. The channel adapter presents an initial
status of X‘00’ if the parity is correct and the command is
not a No-Op, an ESC Test |/0, or a Start 1/O clearing NSC
stacked status. The CA then requests an initial selection
level 3 interrupt so that the control program can further
determine if the command is valid for the subchannel
address the command was issued to. If the command is not
valid for that address (determined by the control program),
the CA presents CE, DE, and UC status to the channel
under program control.

TYPE 1 CHANNEL ADAPTER
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TYPE 1 CA DATA FLOW
(PART 2 OF 2)

1 Initial Selection Address and Command
Register

This register contains the 1/0 device address byte and com-

mand byte presented to the channel adapter during initial

selection. The register can be accessed by Input X‘61’

which should be executed only if the type 1 channel

adapter initial or data/status level 3 interrupt request is

set. See 8-070 for Input X'61’ description. This register

is referred to as the S10 register in the ALD'’s.

2 Local Store

The local store provides buffering for the 1/0O address byte
used in all data and status transfer sequences initiated by
the 3705-80. Buffering for up to four bytes of data for
inbound and outbound data transfers is provided here also.

The control program loads or accesses the 1/0 device
address and the emulation status byte with Output X‘63’
and Input X’63’ respectively. The data bytes are trans-
ferred with X‘64’ or X‘65’ instructions, see chart below.

Data Data Transfer
Byte Out In
1 X'64’ X'64'
2 X'64' X'64'
3 X'65’ X'65’
4 X'65’ X'65"

3 NSC Status Byte Register

The current status of the NSC is maintained in this register
and gated over the channel interface during NSC status
transfer sequences. The control program should set the
NSC status by executing an Output X‘66' instruction. The
control program has access to this register with the Input
X‘66' instruction.

CCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCdx

4 Initial Selection Status Register

The status byte is generated and presented to the channel

from this register during initial selection sequences except

under the following conditions.

® An initial selection sequence occurs for the native mode
subchannel before the NSC status byte provided by the
control program has been accepted. The NSC status
byte from the NSC status register is presented instead of
the hardware generated status.

o An initial selection sequence occurs for an emulation
address when the control program has signaled that an
ESC status transfer sequence is required and has signaled
that ESC Test |/0 status is available. The ESC status
byte provided by the program is presented instead of
hardware generated status.

B Initial Selection Control Register

The information in this register identifies the event causing
the type 1 channel adapter initial level 3 interrupt request
to be set. The register can be accessed by Input X‘60°,
which should be executed only if the interrupt request is
set.

6 Data/Status Control Register

The information in this register controls and identifies
events that cause the type 1 channel adapter data/status
level 3 interrupt request to be set. The register can be
accessed by Input X‘62’, which should be executed only

if the interrupt request is set. The control program can
perform various control functions by setting or resetting
bits in this register with an Output X‘62’ instruction. The
instruction should be executed only when the control pro-
gram is servicing a type 1 CA level 3 interrupt request.

7  Error/Condition Register

The error/condition register is a collection of latches that
are set when the CA detects an error or an occurrence of
specific asynchronous conditions. The 3705-80 control
program has access to this register with an Input X‘67’
instruction, (see page 8-140). The errors indicated by the
error/condition register cause type 1 CA error interrupts
(see page 8-360).

TYPE 1 CA DATA FLOW
(PART 2 OF 2)
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CARD FUNCTIONS AND LOCATIONS

Card
Loc.

ALD
Page

Function

A4D2

A4P2

-A4N2

A4M2

A4L2

AAK2

A4T2

A4T4

A4Q2

A4R2

A4S2

RA101

RC101

RC201

RC301

RC401

RC501

RC601

RC801
RC802

RC701

RF101

RF201

1/0 Decodes
(Type 1 Scanner and CA)
1/O Feedback L1 Bid
Basic Clocking
Inbus Doting
Inbus Gating

Chan. Intf. Tags and Control
Chan Intf A Receivers

Intf. A control

Channel Address Jumper
Channel Address Parity Check
Local Store Assembler Byte O
Local Store Byte O

Intf B Address

Tag Control Clock

Tag Control, Start 1/0 and Op-in

Tag Control Tag In latches

Tag Control stack chaining stop or Halt 1/0
Tag Control Enable and Sel. Sys Reset

Tag Control Powering

Bus-Out Repowering

Low Address Jumpering

Low Address Logic

High Address Jumpering

High Address Logic

Start 1/0 and Command Registers
Local Store Byte 1

Command Decode

Outbus Inversion

Outbus Termination
Initial Selection Control
Service Transfer Control
Byte Count

Initial Status Generation

Input/Output Control

Assembler and Local Store control
Asynchronous Interrupt control
NSC Control

RN Asynchronous Information
Error Latches

NSC Status Register
Asynchronous Interrupt Control

Interface A Select Out Relay
Interface B Select Out Relay

Bus-In Crivers Intf. A

Tag-1n Drivers Intf. A

Select Qut Relay Driver and Control gates
Bus-In Error Latch

Intf. B Receivers

Bus-In Drivers, Intf. B

Tag-In Drivers Intf. B

Select Out Relay and Control Gates
Bus In Error Latch

To/From
Scanner

To/From
RPL or
ccu

Inbus

Outbus

1/0 Register Address Bus
Adbus*

Timing and Controls

Enable/Disable

See ALD Page AB0O10
for the physical paths
of the cables

W Denotes Terminator
cards. (See ALD
Page RA001.)

e

01A-A4 Board
CARD SIDE

*The Adbus is not used with the type 1 CA

N 4

Vi

=

intt,
Intf.

lntf
Intf

CARD FUNCTIONS AND
LOCATIONS

8-030

. A Bus-Out

. B Bus-Out

. A Bus-In

. B Bus-In

A Tags-Out
A Tags-in

. B Tags-Out
. B Tags-In
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INPUT AND OUTPUT INSTRUCTIONS

The type 1 channel adapter relies on the 3705-80 control
program to use input and output instructions to control
data transfers. The control program initiates channel data
and status transfers, and transfers data between the CA and
the CCU with input and output instructions.

Each input or output instruction addresses an external
register. The input instructions gate the external register to
CCU general registers via the CCU Inbus. Output instruc-
tions gate CCU general registers to CA registers via the CCU
Outbus. The ‘1/O register address bus’ is decoded in the
type 1 attachment base.

Executing an Input or Output X‘60’, X‘61’, X'62’, X'63’,
X'64', X‘65’, or X'66’ when the CA is actively handling a
data or status transfer sequence causes an in/out check to
occur; see 8-360.

Control Panel Access to CA Registers

Type 1 CA registers X’60’ through X‘66’ should be accessed
from the control panel with Input or Output instructions
only when either of the type 1 CA level 3 interrupts are
pending.

To ensure that this interrupt remains pending, the 3705-80
should be in either Program Stop or Hard Stop mode before
these instructions are executed from the control panel.

If these conditions are not met, the following occurs:

1. If the type 1 CA is in the process of a data or status
transfer sequence and an Input or Output X'60’ through
X'66' is initiated from the control panel, the type 1 CA
hardware:

a. Causes a type 1 CA level 1 interrupt request.

b. Sets the type 1 CA In/Out instruction accept latch.

c. Gates X‘0000’ onto the CCU Inbus to be displayed in
display B if the instruction is an Input.

d. Does not recognize Qutput instructions.

2. If the type 1 CA is not transferring data or status and a
type 1 CA level 3 interrupt request is not pending, one
of the following occurs:

a. For Input X‘60’, X'61', or X'66' instructions, either
the instruction is executed without error or, if at
the same time the instruction is being executed, the
CA is being selected by the host processor channel,
the CCU may sample invalid data from the type 1 CA.
The data in display B should be considered invalid.

b. For Output X'66’ instructions, either the instruction
is executed without error or, if at the same time the
instruction is being executed, the type 1 CA is being
selected by the host processor channel, a type 1 CA
channel bus in check and a type 1 CA level 1 inter-
rupt request may be set or a processor data check
may be detected at the host processor.

3. If the type 1 CA is in the process of presenting ESC
status to a Test 1/0 issued to an ESC address, and an
Input X‘60’ through X‘66’ or an Output X‘62’ through
X‘66’ is executed, one of the following occur:

a. The instruction executes without error.

b. If at the same time any of these instructions are being
executed, the type 1 CA is being selected by the host
processor channel, either a type 1 channel bus in
check, a type 1 CA local store, a level 1 interrupt
request, or a processor data check may occur.

Input and Qutput X‘67’ can be executed from the 3705-80
control panel without causing an error.

1/0 Register Address Bus

DCD

A4D2
RA101

60 Decode

61 Decode

1/0 Reg Bus Bits

62 Decode

63 Decode

64 Decode

65 Decode

66 Decode

67 Decode

Type 1 CA Decodes

INSTRUCTIONS

1121314 |5|6 |7 | Decode
1]1]0}l0jo0|0]|O0 60
111(0]0f{0}0}1 61
111]0f(0j0f1]0 62
1]11]0(0fO0f1}1 63
111(0{0|l1|{0f0O 64
111{0j0]l1|0}1 65
111]0f0[1][1]0 66
111j0fof1f1]1 67
INPUT AND OUTPUT

8-060



Input X‘60’ Instruction

Input X‘60’ transfers the contents of the initial selection
control register into a CCU general register. The 3705-80
control program uses this instruction to determine the

exact cause of a type 1 CA initial selection level 3 interrupt.

An Output X'60’ resets the initial selection control register
and the L3 interrupt request resuiting from the initial
selection.

Input X‘61° Instruction

Input X‘61’ transfers the contents of the initial selection
address and command byte register into a CCU general
register. During an initial selection sequence, a type 1 CA
initial selection level 3 interrupt is requested, and the
3705-80 control program must investigate the subchannel
address and command causing the interrupt. Byte O is the
address to which the command in byte 1 was issued.

The 3705-80 control program must store the address and
command because the host processor can send the CA a
new command before the 3705-80 control program has
completed the previous one when in ESC mode. The
3705-80 control program must also control the CA action
for each command.

An Output X’61’ instruction has no effect on the channel
adapter.

Initial Selection Control Register

00 01}02]03|04] 05| 06]0.7
60 Decode ' 00 ] 07
Gate Input Data on Inbus A Input 60 X
(Not) Inhibit Service 1/0
CCU Inbus
RC501
Bit Logic Function
Page
0.0 | RC402 | Input Initial Selection State* ﬂ
0.1 RC205 | Input Initial Interface Disconnect
0.2 | RC205 | Input Initial Selective Reset
0.3 | RC402 | Input Initial Bus Out Check
04 0
0.5 | RC402 | Input Stack Initial
0.6 | RC505 | NSC Status Cleared
0.7 | RC205 | Input System Reset
*Normal Initial Selective
A4M2 RC306
Initial Selection Address and Command Byte Register
ISACR
Address Byte Command Byte
00 01 02 03 04 05 06 07 |10 11 1.2 13 14 15 16 1.7
00 I 1.7
Input 61
P X
61 Decode I CCU Inbus I
Gate Input Data on Inbus A
(Not) Inhibit Service /0
RC501
> /{\?’\ /r‘“x\ /’\.‘\\’ :,//\f\\ (/”\\’ /*\\ / /\) //x\ ya \\ /,f "5\ (,,/"m\ ( /"‘;p\ 1’ //‘“»\ ‘(/ \
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INPUT X’60° INSTRUCTION
INPUT X'61° INSTRUCTION
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Output X‘62’ Instruction Outbound
This instruction initiates inbound and outbound data utbus Bit 0.0 Transfer CCU General Register Format
transfers and status presentations. The 3705-80 control O;\ PH 2l 05l osl 07 i1l 12113l 1alis 116117
program uses this instruction to control CA action and 0ojorjozjosjo . . . 10 . . ) . . ) .
to specify the number of bytes of data to transfer across T— - T T -1
the channel interface on a channel data transfer. Inbound w\g e gyte ;
Outbus Bit 0.1 Transfer @ ount
. PH
Byte Bits CE' PH !
Count | 1.5 | 1.6 | 1.7 See the chart on
Program this page for the
1 0 0 1 ESC Status "@ Interrupt Byte byte count com-
2 0 1 0 Outbus Bit 0.2 Transfer Request Count 2 binations.
3 0 1 1 UC L3 INT
4 X 0 0 I
PH l___ L FL PH
NSC Final i
ina . Svc Ch
I Init Sel Set 0X
X This bit may be on or off for a byte count of four. Outbus it;;ussfer Intf Disc gﬁ:"ﬁt TIO Ready
O‘/ Bit 0.4 - cl N
i A
Summary of Output X‘62’ bit definitions and ALD locations PH ; I FL I L Outbus Bit 1.4 FL
Bit Card ALD Function ) 10 |
' Location | Page A —o— I I__1 A Data Svc Rst
0.0* A4L2 RC403 | 1 = set; 0 = rst outbound transfer | Sample 62
0.1* A4L2 RC403 | 1 = set; 0 = rst inbound transfer ) Outbus NSC CE Isnilt Select Service Suppressible
-0.2* A4L2 RC403 | 1 = set; 0 = rst ESC status transfer d/ Bit 0.3 Status Ree se:ttwe giatl'n(s g Status
0.3* A4L2 RC403 | 1 = set; 0 = rst NSC channel end status 4 ' ‘ ace ; A
Qutbus Bit 1.3 FL
0.4* A4L2 RC403 | 1 = set; 0 = rst NSC final status transfer PH FL
05 A4K2 | RC503 | Reset NSC status cleared | FL
A4L2 RC402 | Reset initial channel bus out check Initial ‘
initi Selection
:::::; :gzgz zeset .stz.:c.ked mm.al ; Seace Suppress Suppress.
eset initial selection state Status Out Monitor
A4L2 RC402 | Reset Unit Check L3 interrupt Stacked
A4N2 RC205 | Reset initial selection interface disconnect ‘ FL FL
A4N2 RC205 | Reset initial selection selective reset FL
0.6 A4K2 | RC504 | Reset monitor for 2260 ETX Stacked ]
A4K2 | RC504 | Reset monitor for circle B 62 Decode Loitial ge:"“:.e .
eco ctiv
A4L2 RC406 | Reset OX TIO ready c Sample O 62 FL azseet .
A4L2 RC405 | Reset service channel bus-out check Sample Output Data A ample Dutput ) ﬁ'tr 8
A4L2 | RC405 | Reset service status stack (Not) Inhibit Service I/O FL o Output Bit 1.0
A4N2 RC204 | Reset suppressible status RCBO1 Init Ch < A
; ; BO Ck FL
A4N2 RC205 | Reset service selective reset
A4N2 RC205 | Reset svc stop or disconnect FL Svc stop
A4N2 RC204 | Reset suppress status stack or Disconnect
0.7 - — -— This bit ignored é?l_e)? Lt
1.0 A4K?2 RC504 | Set monitor for circle B 3§§;TAT FL 7 CCU Outbus Bit 1.2
1.1 - — — | This bit ignored 4 | A FL
1.2 A4K2 RC504 | Set Monitor for 2260 ETX FL
1.3 A4N2 RC204 | Set suppressible status Set
: pp Outbound ' Initiate
14 A4L: v RC406 | Set OX TI0O ready Transfer Service
15 A4K2 RC504 | This-bit ignored 10 Inbound Transfer A
1.6 AdL2 RCA404 | Byte count 2 ESC Status Transfer OR | FL
1.7 A4L2 RC404 | Byte count 1 NSC Final Status Transfer
- 12 ina u!
*Any of these bits with ‘Sample 62’ set Initiate Service, A4L2, RC404 13 NSC CE Status

OUTPUT X'62' INSTRUCTION




INPUT X'62' INSTRUCTION 8-090

Count transferred to the CCU

Input X‘62’ Instruction

This instruction transfers the contents of the data/status Count Bits
control register into a CCU general register. The 3705-80 1.5 |16 ] 1.7
control program uses this instruction to determine the 0 0 0 0
exact cause of a type 1 CA data/status level 3 interrupt. ; g (1) (1)
3 0 1 1
4 1 0 0

Data/Status Control Register

00]01}02]/03|04|05|06]07|10]11]12]13]14

T T T T T T T T TTT | |

Gate Input Data or Inbus ]
2 L A X—X—X—X—X—X— X—X—X— X—X—X—— X——

X
(Not) Inhibit Svc 1/0
RC501 L—-—-l Byte Count (RC404)
Command Chaining (RC204)
Service Status Stack (RC405) or Suppressible Status Stacked (RC204) - See 8-301.

Suppress Out (RC504)
Service Selective Reset (RC205)
L] Service Channel BO Check (RC405)
L——| Program Interrupt Request (RC602)
j' Suppress Out Monitor Interrupt (RC602)
———| Service Stop or Disconnect Bit (RC206)
————{ NSC Final Status Transfer (RC403)
-—-ﬂ NSC CE Status Transfer (RC403)
L ESC Status Transfer (RC403)
——-——‘ Inbound Transfer (RC403)

——— Outbound Transfer (RC403)

- ; " > - o - N ISl VN AN )
P = Vet ~ e ,A P I AT 2N 77N N ;/ﬁ'\ T [N [ ! \ { \ { { ' ) J
() YY) Y ) o b > f x\ D A A N A AN NG N AN N G NS S o



OUTPUT AND INPUT X 67’ 8-130

INSTRUCTIONS
4 r -
O:tput and lln':,“,'t X 67_ Instruction ) The Input X’67’ transfers the error condition register and Summary of Inbus bits during Input X'67":
The Otiltlput X'67 |n53truct|80n sets or resets the various the hardware address of the NSC channel interface address Bit Card Logic | Function
control latches. The 705- 0 control program .must execute to the CCU. Loc. Page
an Output X'67' instruction to enable the CA interface -
before the CA can transfer data to or from the channel. 8'8:8‘; ﬁzgg gg}g‘; mgg P\Zﬁmiﬁ :gg:gz: ::g g
1.0 A4Q2 RC707 | Chan bus in error
Summary of Outbus bits during Output X'67° 1.1 A4K2 RC507 | Invalid 1/O Op
_ 1.2 A4K2 RC507 | CCU outbus check
Bit | Card | ALD | Function 1.3 | A4K2 | RC507 | Local store parity check
Loc. Page 14 A4K2 RC504 | CA enabled
1.5 A4K2 RC504 | NSC address active
0.4 | A4Q2 RC707 | Diagnostic reset 16 0
1.0 | A4T2 RC602 | Set suppress out monitor 1:7 P —_— 0
1.1 | A4T2 RC602 | Set request program interrupt 67 Decode RCS501
1.2 | A4K2 RC507 | Reset invalid I/0O Op ibi Input 67
RC507 | Reset local store parity check (Not) Inhibit Sve 10 A nput 6
RC507 | Reset CCU outbus check Gate Input Data on Inbus (Gate Enabled interface
RC707 | Reset channel bus in error address to Inbus - byte 0)
(interface A) Enable Intf Adr A

RF207 | Reset channel bus in error
(interface B)

1.3 | A4N2 RC206 | Reset system reset or NSC Erabied (bit 1.4)
i CA Enable it1.

1.4 | A4P2 RC103 | Request interface enable CA Enable *— A

1.5 | A4T2 RC602 | Set ESC mode enable

1.6 | A4T2 RC602 | Reset ESC active

1.7 | A4P2 RC103 | Reset interface enable NSC Address Active (bit 1.5}
NSC Active A
Req
67 Decode Rea b |
Sample Qutput Data A Sample 67 . E C o N CCU BO Ck (bit 1.2)
(Not) Inhibit Svc 10 - Chl Bus CCU OQutbus Bit 1.4 A FL CCU BO Ck
in Error -
RC501 ¢_
CCU Outbus Bit 0.4 A Diag Reset FL CCU Outbus Bit 1.7 A A [ A Local Store Parity Ck {bit 1.3)
Force Disable A | LS Parity Ck
RC103
RC707 RF207 Esc
@4/ Su RF707 Mode Enab o Invalid 10 Op (bit 1.1)
Ou’: Mon cCcu o Invalid 10 Op A
?_- BOCk CCUOutbusBitt.5 AR FL
CCU Outbus Bit 1.0 A FL
FL Chan Bus In Error (bit 1.0)
‘__ A RC602 Channel Bus In Error A
Rceo2 Rst ESC Active
Req RC505  ccu Outbus Bit 1.6 A
Pgm Int LS vy
! Parity CK
CCU Outbus Bit 1.1 AR FL
FL
RCE02 > |
RC505 Inval
. 10 Op
CCU Outbus Bit 1.2 #
FL
A
— Reset System Reset ar NSC RCS505
Outbus Bit 1.3 A
RC206

2222322222222 23)2)3933) )
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Output X'66" Instruction

The Output X‘66’ instruction loads the final status byte to
be presented to the channel into the NSC Status Byte
Register.

LOGIC REFERENCE RC 601. RC 308 - ' CCU Outbus

66 Decode ﬁ
(Not) Inhibit Service 1/0 Sample 66 ‘ X

Sample Output Data

(CCU Outbus Bit 0.4 and Output X‘62°)

1.0

NSC STATUS BYTE REGISTER BIT DEFINITIONS

X Bit 0.0 — Attention
inpr - NSC Status Byte Register
Input X’66’ Instruction Bit 0.1 — Status Modifier

The Input X‘66’ instruction transfers the contents of the Bit0.2 -0
S . 00|[01{02|03|04|05}06]0.7 110.2 —

NSC status byte register into a CCU general register and Bit0.3—0
forces byte 1, b'its 0-7 jco zeros. This instruction should be Bit 0.4 — Channel End (CE)
used only for diagnostic purposes and should not be used ‘ 0.0 0.7 Bit 0.5 — Device End (DE)
when the CA is on-line with an interface enabled. Bit 0.6 — Unit Check (UC)

Bit 0.7 — Unit Exception (UE)

66 Decode

(Not) Inhibit Service l/d Input 66

X
Gate Input Data on Inbus i
I CCU Inbus I

OUTPUT X6’ INSTRUCTION
INPUT X‘'66’ INSTRUCTION 8-1 20




Output and Input X'64’ Instruction

Output X'64’ instruction loads data buffer byte 1 and data
buffer byte 2 with the first two data bytes to be transferred
across the channel to the host processor. These two data

Input X’64’ transfers into a CCU general register the two
data bytes that were received from the channel and stored
in data buffer byte 1 and data buffer byte 2.

bytes are transferred to the host processor one byte at a

time during an outbound data transfer.

TOTime | A —— OR

Gate Outbus Thru Assemb

Sel Data 1 and 2

Write Into LS O

Sel Data 3and 4

:

a0

CCU Outbus

X
| 1.7

Tianefer Adgress Syie
Y

*

CxT Status Bvte

Data Buffer Byte 1

Data Buffer Byte 2

Data Buffer Byte 3

Data Buffer Byte 4

0.0

1.7

Sample
Sample Output 64 64
FL OR
T2 Time
RC502
Sample Output 65 Sample 65
FL
RC 502 OR
OR
Input 64
Input 65 OR

Output and Input X'65’ Instruction

Output X‘65’ instruction loads data buffer byte 3 and data
buffer byte 4 with the second two bytes to be transferred
across the channel to the host processor. These two data

Write Into LS 1

OR

Gate Local Store on Inbus

x--i

Input X‘65’ transfers into a CCU general register the two
data bytes that were received from the channel and stored
in data buffer byte 3 and data buffer byte 4.

bytes are transferred to the host processor one byte at a

time during an outbound data transfer.

D)) D) ) D))

CCU Inbus

|

222022 ) ) D) ) ) ) ) )

OUTPUT AND INPUT X'64’ INSTRUCTIONS 8_1 10
OUTPUT AND INPUT X‘65° INSTRUCTIONS
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Output and Input X'63’ Instructions The 3705-80 control program must ensure that the correct CCU Outbus Bit Definitions

The 3705-80 control program uses the Output X‘63’ address and status bytes are stored in the register. Other- Bits Definition
instruction to load the subchannel address (byte 0) and wise, incorrect channel operation occurs.

ESC status byte (byte 1) into the local store buffer. The 0-0-0-7 | Subchanne| address
CA identifies itself to the channel by gating byte 0 onto With the Input X‘63’ instruction, the 3705-80 control pro- 1.1 | Status modifier (SM)
the channel bus-in, during the data transfer and gates byte 1 gram can determine the last subchannel address provided to } :g g::;m' unit end (CUE)
onto the channel bus-in to transfer the ESC status to the the host processor. The level 3 interrupt request latch 1.4 | Channel end (CE)

host processor. (NSC address and status take a different should be set for this instruction to execute. : :g Bﬁ:’t"’:h‘:"':z :83

path, see page 8-170.) 1.7 Unit exception (UE)

Gate Outbus Thru Assemb IX

Sample 336"515"9
Output 63 OR 0.0 1.7
FL
T2 Time To A OR Write Into LS O —
iR Transfer Address Byte ESC Status Byte
RC 502
OR Cziz Buficr dyte | Dars Sulfer 2vie 7
________________ e
Sel Addr and Status ata Suifer Byie 2 i2ata putie: Gyic 4
OR OR
00 I 1.7
Write Into LS 1
Input 63 Gate Local Store on Inbus I
— OR X

CCU Inbus

OUTPUT AND INPUT X'63’ 8" 1 00

INSTRUCTIONS
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CHANNEL ADAPTER INITIALIZATION (IPL)

(PART 1 OF 2)

e Channel adapter initialization involves enabling the CA
to a channel interface and requesting a Write IPL com-
mand from the host processor.

The type 1 CA is not affected by the reset performed in

IPL phase 1 unless the IPL sequence is started by a power

on sequence. Therefore, the ROS bootstrap program must

handle the following situations:

1. Channel interface disabled.

2. Channel interface enabled without a channel command
in progress.

3. Channel interface enabled with a channel command in
progress.

Req

Sample 67 Intf Enab

CCUOutbus Bit14 |A Nl FL

« € «

C C C «(

The CA can be enabled to one of two channel interfaces.
The second channel interface is optional and allows the CA
to be attached to two different host processors. The CA
can also be attached to the same channel through the inter-
faces. However, only one interface can be enabled at a
time.

The channel interface must be enabled for the channel and
CA to communicate. The manual procedure to enable a
channel interface is described on page 1-050. The boot-
strap program must execute an Qutput X'67' instruction
with bit 1.4 on in the general register. This bit allows the
channel interface to be enabled. The ROS bootstrap pro-
gram checks for the interface to become enabled with an
Input X‘67" instruction. When the Input X‘67’ transfers
bit 1.4 to the CCU general register, the ROS bootstrap
program requests a CA data/status level 3 interrupt by
executing an Output X‘67' instruction with bit 1.1 on in
the CCU general register.

RC103
0 (Not) Enable Intf B

Enable

Intf A

(Not) Chaining Ind

(Not) Op-In
{Not) CA Active A
(Not) Select Out A

Allow On-Off
Line Transitions

RC205

(Not) Clock Out Intf A Pos

Channel Enable

FL

RC103

Allow Channels on Line
(from CCU)

« ¢ C «(

If no channel command is in progress, the program signals
the CA to send an asynchronous status of Device End (DE)
Unit Check (UC) to the channel. The bootstrap program
must execute the following instructions to present the
asynchronous attention.

C ¢ € € C € «

«

lnstruét/on General Register Bits Indication or Function
Byte 0 Byte 1

Output X‘67° 0000 0000 0000 1000 Enable channel interface

Input X'67° 0000 0000 0000 1000 Interface enabled the ROS bootstrap program
loops on this instruction until the interface is
enabled.

Output X'67' 0000 0000 0100 0000 Program requests a level 3 interrupt. The ROS
bootstrap program executes in level 1 which
makes this routine different from the control
program routine.

The ROS bootstrap program senses the requested interrupt and
executes the following sequence of instructions.

Instruction General Register Bits Indication or Function
Byte 0 Byte 1

Input X'77' 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt

Input X'62’ 0000 0001 0000 0000 0.7 = Program requested level 3 interrupt

Output X'63" Address 0000 0000 Byte O = NSC address
Byte 1 = all zeros

Output X'66’ 0000 0000 0000 0110 1.5 = Device End
1.6 = Unit Check
Note: /fachannel command is pending when
the IPL sequence is started, the ROS bootstrap
program adds Channel End (CE) to the status
byte to signal the host CPU to end the
pending command.

Output X'62' 0000 1000 0000 0000 0.4 = NSC Final Status transfer

CHANNEL ADAPTER INITIALIZATION (IPL)
(PART 1 OF 2)

« ¢ ¢ C C C
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CHANNEL ADAPTER INITIALIZATION
(PART 2 OF 2)

T  The Output X’62" sets bit 0.4 in the
data/status control register and causes
the CA to attach to the channel and
initiate a channel transfer.

CHANNEL ADAPTER INITIALIZATION
(PART 2 OF 2)

2 The NSC address loaded into the transfer
address byte buffer is gated onto the chan-
nel ‘bus in’ to identify the device requesting
channel service.

Address In
Gate LS Thru Assemb 1 Sel Addr and Status| Transfer £S5 Sizuzn
(Not) Rst Op In or (Not) Status In Lt (Not) Start 10 A OR I Address Byte i;vt.'.-
(Not) Inhibit Request for SVC RC502 RC106 Doz Bufie: Dvara Butier
(Not) OX TIO Rspns Rdy ! Svie i Byee 2
_______ —_ - ——————
Dzia futfer Oaia Hutler
(Not) Sample 62 Request In Tag gy‘& "(u ;y;p Ju
Initial Srvce A to CHIF
{Not) Address Out 0 I 7
Op Out X
CA Enabled l
te 1 to Ch: |
(Not) Op In Op In A Gate Data Byte annel 2
(Not) Inhibit Request In Enable Intf A * A RC706 l
Channel
RC202 Bus In
3 The NSC status byte loaded into the NSC
status register is gated onto the channel
NSC Final bus in.
Status Xfer
Sample 62 Outbound Xfer
CCU Outbus Bit0.4 |A ] FL _Inbound Xfer |
Gate Status to Channel
ESC Status Xfer OR Initiate A - A NSC Status
NSC Final Status Xfer s e 62 Service Gte NSC/Init Status Drvr Byte Register
ample
—_— RC70
_NSC CE Status_| (Not) Address In croe O
(Not) Gate LS Thru Drvr Assmb 1 A X
Svc Stop or Disc or Sup Stat Stk (Not) Gate LS Thru Drvr Assmb 2 l
Svc Seltv Rst Channel
Diag CCU or Chnl Reset Bus In
CCU BO CK
OR 4 The CA requests a data/status level 3
interrupt to signal the ROS bootstrap
Service In Lt N program that the status transfer is
EAAL LU S e complete.
Compare T .
A Initiates a channel service cycle by .
Clock 4 raising ‘request in’ to the channel (Not) Init SVC SVC L3
— interface. See 8-301 service status NSC Final Status Xfer A
— sequence for the channel tag sequence
Allow Sve L3 | in response to ‘request in’. RC403
Status In Lt
a “ “) 2 AW Sy T NN Ty Y N S ™ s, n T N N S N N N W N T
. ! . i ; J . J J ) | Y, S o/ / S W J i N N4 N o % ,’ N4 . -
AN N S 4 v & e g -~ 7 - - . - o - -
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EXPECTED CPU RESPONSE TO
ASYNCHRONOUS STATUS

The ROS bootstrap program expects to receive a Channel
Sense command in response to the asynchronous DE, UC
Status so the program loops waiting for an initial selection

C ¢ ¢ €

However, any command received by the CA starts an initial
selection sequence. When the channel Sense command
starts the initial selection sequence, and requests a type 1
CAinitial selection level 3 interrupt, the ROS bootstrap pro-
gram responds with the following instructions:

C «(

level 3 interrupt from the CA.

Because the ROS bootstrap program can only handle a

Sense or Write IPL command, it rejects others by presenting

final status of CE, DE, and UC.

Instruction General Register Bits Indication or Function
Byte 0 Byte 1
Input X'77 0000 0000 0000 1000 Type 1 CA Initial Selection L3
Interrupt
Input X’'60’ 1000 0000 0000 0000 Normal initial selection
Input X'61’ Address Command Byte O = address of NSC
Byte 1 = command
Output X'63" Address 0000 0000 Byte 0 = NSC address
Output X'64’ 0000 0010 0000 0000 0.6 = Not initialized (sense byte)
Output X'62’ 1000 0100 0000 0001 0.0 = OQutbound transfer sequence
0.5 = Reset initial selection
1.7 = byte count of one

The Output X'62’ initiates the channel service cycle to transfer th

from Data Buffer Byte 1.
Outbound

Xfer

e sense byte to the channel

Outbound Xfer
Inbound Xfer
ESC Status Xfer

Sample 62
CCU Outbus Bit 0.0 |A B FL

NSC Final Status Xfer
NSC CE Status

OR Initiate
Service

Sample 62

Svc Stop or Disc or Sup Stat Stk

Svc Selty Rst
Diag CCU or Chnl Reset
CCU BO CK

Service In Lt

Address In

(Not) Start }/O Lt

C C ( «

Gate LS Thru
Assembly 1

$—1 OR

«

{

Sel Addr and
Status

« ¢ ¢ € ¢«

Transfer

| Address Byte

G2z Bufror
Bvie s
i2ata Rufier

A

(

"

Hyte 3

[ (Not) Rst Op In or (Not) Status In Lt
Compare A (Not) Inhibit Request for SVC
Glock 4 ] (Not) OX TIO Rspns Rdy
'——]'— (Not) Sample 62 Request In
Allow Svc L3 Initial Srvce A Tag to CHIF
Status In Lt |# (Not) Address Out
_ Op Out »
CA Enabled
(Not) Op In
(Not) Inhibit Request In
RC202

Gate Data Byte 1 to Channel

11

Op In
Enable Interface A RC706 I
Channel
Bus In
Transter £330 States
Adoress Byte Bvie
| " Dac Bedrer
I 0000 0010 Svie 2
Oary Gurfer Oata Suifer
Gyr1z 3 By1s 4
Outbound Transfer 0 I 7
Gate LS Thru Assembly 1
A X
Count 0 ¢ l
Count 1 OR
Gate Data Byte 1 to Channel
A X
Interface Enable FRC7% l
Op In A Channel
Bus In

SENSE BIT DEFINITIONS

Bit 0 — Command Reject. This bit indicated that the channel
command presented to the channel adapter is not a valid
command for a particular subchannel address or not valid
for the NSC address.

Bit 1 — Intervention Required. This bit indicated that programming
errors were detected by either the CA, the CCU, or the
3705-80 control program. CA hardware sets this bit when the
CA is executing a channel Read, Write, or Write Break
command.

Bit 2 — Bus Out Check. This bit indicated a parity check was
detected on the |/O channel bus out during the initial
selection command byte transfer or during host processor
to 3705-80 data transfer.

Note: Refer to the Program Logic Manual for the sense
bit definitions because they are program dependent.

SENSE COMMAND ENDING STATUS

Ending status can be presented to the channel in one of three
combinations:

. CE, DE presented together - normal operation.

1
2. Split CE, DE, (that is, not together).
3

. CE, DE, and UC, - occurs when interface disconnect
is received during a Sense command.

Bit 3 — Equipment Check. This bit indicates that an internal hard-
ware check or a parity check is detected during a data
transfer between the CCU and the channel adapter.

Bit 4 —Data check.
Bit 5 — Not used.

Bit 6 — This bit indicated that the CCU is not initialized. The host
CPU is expected to respond to this bit with a Write IPL
command.

Bit 7 — Abort. This bit indicated that the 3705-80 control program
has terminated its channel operation in an abnormal
manner.

EXPECTED CPU RESPONSE TO
ASYNCHRONOUS STATUS

« C ¢
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INITIAL SELECTION
@ The CA decodes its address from the channel ‘bus out’
and stores it in the initial selection address and com-
mand byte register.
e The CA decodes the channel command and either:
1. Executes the command without control program
intervention, (No-Op, NSC Test 1/0).
2. Requests an initial selection level 3 interrupt so the
3705-80 control program can process the command.
The command byte is stored in the initial selection
address and command byte register.
® The CA gates initial status to the channel ‘bus in’ for
each command without control program intervention.

Each channel command issued to the CA starts an initial
selection sequence. Since the 3705-80 can emulate either
an IBM 2701, IBM 2702, or an IBM 2703, or operate in
native mode (NSC), some differences occur during several
commands.

In native mode (NSC address), the CA handles No-Op and
Test 1/0 commands without control program intervention.
The CA also handles No-Op without control program
intervention when the 3705-80 is operating in emulation
mode (ESC address).

In order for the CA to decode its address or commands,
the CA must be enabled with respect to a channel interface
as described in Channel Adapter Initialization, 8-140. If
the 3705-80 is to operate in emulation mode (ESC), the
3705-80 control program must also set ESC operational
with an Qutput X‘67’ instruction.

If the CA raises ‘request in’ to start a data/status transfer,
but the channel responds with ‘address out’ and ‘select
out’ (initial selection sequence), the initial selection
sequence overrides the data/status transfer. The 3705-80
control program must remember that the data/status in
the local store was not transferred to the channel and
must present it again. This can only occur during ESC
mode.

CA Decodes and Stores the Address

The CA can recognize a range of addresses as described on
8-000. The addresses that are hardware plugged are com-
pared to the address from the channel to determine when
the channel is addressing the CA. The NSC address is
plugged on card A4P2 (RC104 for interface A and RC107
and RC106 for interface B). The low ESC address is
plugged on card A4M2 (RC302), and the high ESC address
is plugged on card A4M2 (RC304).

If the address is valid, it is gated into the initial selection
address and command byte register. The CA gates the
address onto the channel ‘bus in’ and receives a channel
command in response. Channel commands are also main-
tained in the initial selection address and command byte
register. The action taken for each command varies,
depending upon the mode (ESC or NSC) and the command.
Refer to the discussions of the different commands to
determine how they are executed.

LOGIC REFERENCE: RC 306

Channel
Bus Out
Enable Intf I
X
Address OQut r . I
gtp ltn 1/0 L A X X
ar t —> O
0 [ | 70 | |

(Not) Prep Busy

Initial Selection Address and Command Byte Register

Decode Cmnd
Command Out A A {;)/V

Address Command
Address In
I 0 l 7
Gate Address to Channel
A X
Opin I
Enable Interface A
Channel
Bus In
choNecReNoNoNcNoNs v ReEc e R RS
J / \ / 4 / / 4 % : s

INITIAL SELECTION
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WRITE IPL COMMAND

(PART 1 OF 2)
® A channel Write IPL command is required to transfer
the program load module from the host processor to
3705-80 storage.
o The CCU is not initialized until control is passed from
the ROS bootstrap program to the program load module.
o The 3705-80 is controlled by the ROS bootstrap pro-

gram during the Write IPL command execution.

C

(

« C ( (

The 3705-80 ROS bootstrap program expects a Write IPL
command in response to the not initialized sense bit. If a
command other than Write IPL is decoded by the CA, the
ROS bootstrap program signals the CA to end the com-

mand by presenting Channel End (CE), Device End (DE),
and Unit Check (UC) status to the channel.

When the Write IPL command is decoded by the CA, a
Type 1 CA initial selection level 3 interrupt is requested.

The 3705-80 control program responds to the interrupt
request with the following instructions:

C ( C  ( ¢

Sample 62

CCU Outbus Bit 0.1

Instruction General Register Bits Indication or Function
Byte 0 Byte 1
Input X'77' 0000 0000 0000 1000 Type 1 CA initial selection level 3 interrupt
Input X'60’ 1000 0000 0000 0000 Normal initial selection (see note)
Input X‘61’ Address 0000 0101 Byte O = address
Byte 1 = Write IPL command
Output X'63’ Address 0000 0000 Byte 0 = NSC address
Byte 1 = all zeros
Output X'62' | 01000110 0000 0010 0.1 = Inbound transfer sequence

0.5 = Reset initial selection

0.6 = Reset data service

1.6-1.7 = Number of bytes to transfer.
The ROS bootstrap program always
requests two data bytes during IPL.

Note: Bit 0.0 is the only bit expected to be on at this time. Other bits may be on at different times
and indicate different conditions to the 3705-80 control program. See Input X’60’ instruction 8-070
for descriptions of the other bits in this register.

Inbound

Xfer Qutbound Xfer
il Iinbound Xfer

ESC Status Xfer

A FL

NSC Final Status Xfer
NSC CE Status

OR

Svc Stop or Disc or Sup Stat Stk

Svc Selty Rst

Diag CCU or Chnl Reset
CCU BO CK

OR

Service InLt  r—
Compare
P A
Clock 4 .__J
Allow Svc L3 l
Status In Lt A

Sample 62 [

Initiate
Service

(Not) Rst Op In or (Not) Status In Lt

(Not) Inhibit Request for SVC
(Not) OX T1O Rspns Rdy
(Not) Sample 62

Initial Srvce

RC403

Op In A
Service Out A
(Not) Op In

CA Trap Select A
Qut Latch

CA 50 NS Clock

Clock
1 Time

PH

4 RC 201

Clock
2 Time

RC 201

(Not) Address Out A |

Op Out

CA Enabled

(Not) Op In

(Not) Inhibit Request In

RC202

Request in Tag
to CHIF

See page 8-380 for the channel tag
response to ‘to request in’ for a service
inbound data sequence.

Each time the channel and the CA start a data transfer, the
channel tag clock runs. The channel tag clock synchronizes
the CA and the channel to handle the data transfer.

Clock Reset

4 Time Op In ‘
AR FF Al FF
A A

RC 201 RC 201

Reset Status In and
Serv In

WRITE IPL COMMAND
(PART 1 OF 2)
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WRITE IPL 8-190

(PART 2 OF 2)
WRITE IPL When the number of bytes transferred equals the count In response to the CA data/status level three interrupt, the
(PART 20F 2) specified by the Output X'62’ instruction, the CA requests 3705-80 control program must execute the following
Data transfers across the channel one byte at a time, a level 3 data/status interrupt. instructions.
and each byte is gated into the local store data buffer.
The byte count is incremented for each byte transferred. Service In Init p - p
—_— Sve Instruction General Register Bits Indication or Function
Clock 4 A Byte 0 Byte 1
Compare ‘ FL Input X'77° 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt.
(Not) Sample 63 RC403 A S« L3 int Input X‘62° 0100 0*00 0000 OXXX 0.1 = inbound data transfer,
' Channel *0.5 if on indicates a channel stop or inter-
(Not) Sample 64 OR Bus (;ut face disconnect. The control program
(Not) Sample 65 Outbound Transfer should end the channel command.
Inbound Transfer 1.5-1.7 = the number of bytes transferred.
Inbound Transfer I ESC Status OR Input X‘63’ Address 0000 0000 Byte ? = Stlx|bchanne| address
ooz | (Not) Gate Outbus thru Assemb . . NSC CE Status Bvte 1 = ofl zeros
- 1A Input X‘'64’ Data byte Data byte Byte O = data byte 1
Increment Counter n 0 l 70 I 7 ) Byte 1 = data byte 2
Count 0 or 2 RC502 1A ‘ Tranet Py Output X'62 | 0100 0010 0000 0010 0.1 = inbound data transfer
Write Into e e oS ottus 0.6 = reset data/status condition
RC502 LSO ~ddress Myt | Svie : 1.6 = request 2 bytes of data
Count 0 Sel Data 1 and 2 Data Buffer Data Buffer
Count 1 OR —¢ - Byte 1 Byte 2 Note: This bit pattern is valid only if the CA is to continue the data
Sata purfer | 2oty Buifer transfer. The ROS bootstrap program expects to transfer up to
Bvte 3 ) 1022 data bytes before ending the channel command and requests
2 bytes of data on each transfer. This sequence is repeated until
AR Write into LS 1 ) : the transfer is completed. If the transfer is to end, see 8-280.
Count 1or 3 A
Sel Data 1 and 2
) . ) If bit 0.5 is on during the input X'62’, the channel has
n Loads byte 1 into Data Bufier Byte 1 Loads byte 2 into Data Buffer Byte 2 signaled the end of the data transfer by initiating a channel
stop sequence. The 3705-80 control program should send
Count 1 the final status to the channel with the following
instructions.
Service Out Count 2
Service In A | increment Counter Count 1 Count 2 Count 4 Count 4 Instruction General Register Bits Indication or Function
—_— A
‘ FE FE FF Byte 0 Byte 1
Clock 3 | Output X'63’ Address 0000 0000 byte O = subchannel address See note 1
Output X'66’ 0000 0000 0000 1100 1.0 = Attention
RC404 C RC404 RCa04 1.1 = Status Modifier
1.2=0
1.3=0 4 se )
i 1.4 = Channel En e note
CCU Outbus bit 1.7 (Byte count 1) OE 1.5 = Device End See note 2
) PH 1.6 = Unit Check
1.7 = Unit Exception
Sample Output 62
‘ Output X'62' 0000 1010 0000 0000 0.4 = Set NSC Final Status Transfer.
Reset Cntr 0.6 = Reset data/status L3 interrupt
P - ML Compare
FL hd ] A 1
. ) Notes:
T3 Time 1. The 3705-80 control program does not necessarily have to
execute this instruction since the NSC address in the transfer
: ' RC404 address byte register should not have changed during the data
CCU Outbus bit 1.6 (Byte count 2) OE transfer.
PH : 2. Thisis the normal final status that should be presented. However,
the 3705-80 control program can present other bits to designate
different conditions if needed.
i ™ » A N ™ r 7 e i ™ N s ™ T T Ty ™ T ™ N L S Ty S - -
Iy L P - 3 ) B B s Y P i ¥ 3 ) )
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CA DECODES A CHANNEL COMMAND

The CA accepts any command byte if it is in correct parity
on the channel ‘Bus Out’. The command is handled with-
out control program intervention if (1) the 3705-80 is in
native mode, and the command is a No-Op or Test 1/0, or
(2) the 3705-80 is in emulation mode, and the command
is a No-Op.

Note: Depending upon whether the 3705-80 is in native
mode (NSC) or emulation mode (ESC), different action
may be taken for a channel command. Where there is a
difference, NSC information is in the left hand column and
ESC information is in the right hand column.

Otherwise, the command is stored in the initial selection
address and command byte register, and an initial selection
level 3 interrupt is requested so the 3705-80 control pro-
gram can handle the command as required.

No-Op Command

If the CA is free of commands when the No-Op is decoded,
CE, DE status is presented immediately to the channel ‘Bus
In’. See diagram for ESC No-Op.

if any pending status is available, or the CA is not free of
commands, the CA presents that status along with Busy to
the channel ‘Bus In’.

No-Op Command
The CA immediately presents CE, DE status to the channel.

No-Op
Latch

No-Op Decode

CE, DE Par to Assemb

Dcd Cmnd Clock 4

Op-in

(Not) Prep Busy

RC406

Not SIO

Status In

NSC Address Valid

Since this is an ESC

No Op, ‘NSC Address valid’
is deconditioned to cause
‘(Not) Gate RN Status’.

OR

(Not) Gate
RN Status

RC601

RC601

CE

DE

CA DECODES A CHANNEL
COMMAND
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TEST 1/0
(PART 1 OF 3)

ESC

Test 1/0

Test 1/0
(Part 1 of 3)
o Presents initial status of
Status Modifier
Control Unit End
Busy
o Requests a level 3 interrupt so that the 3705-80 control
program can present the status of the subchannel address
to which the command was issued.

o Presents initial status of X‘00’, or presents any pending
status with the initial status.

If NSC status is pending, Test 1/O initial status is gated

from the NSC status register.
NSC Status
Byte Register

(Not) Prep Busy 0.0 0.7

LOGIC REFERENCE: RC601

Gate RN Status
Status In Lt A X
- L The CA presents the initial status for this command and
Gate NSC Initial L . .
Status ' Gate Status to requests an initial selection level 3 interrupt so that the
A Channel X 3705-80 control program can load the status byte for the
Status In Lt I l subchannel address into the ESC status byte register in local
Opin A store.
Channel
Bus In
(Not) Cmnd Reg Bit 5
(Not) Cmnd Reg Bit 6
DCD
(Not) Cmnd Reg Bit 7
I1f NSC status is not pending, Test 1/O initial status is gated o
o ) : (Not) NSC Address CU Busy
from the initial selection status register. A EL
{Not) 0X TI1O Ready A
LOGIC REFERENCE: RC406
Decode Cmnd
RC406 Status Modifier
Clock 4 A Al
’—1
(Not) Gate RN Status RC601
Control Unit End
A p=20to” LNt end
RC601
Prep Busy Lt A Busy
Cntrl Unit Busy to Stat Assembler OR
RC601
RC601
A NNA NG TS YA T N T G T N WA N SO T R TG N A T A R T G R F} Y Y M A
N o N N N AN 4 N N2 N2 S N N4 S N4 N4 N N N N N N N N R N N4 N7 N4 N
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NSC
Test 1/O
(Part 2 of 3)
{Not) Prep Busy Init Sel
(Not) Init BO Ck St .
Init Sel L3 Int
Not Ini
(Not) Stack Init EL
Start 1/O Lt
Status In RC402 ‘
{
Test 1/O Decode Clock 3 A
(Not) OX TI10 Responds Rdy A  —
(Not) NSC Addr
B
The 3705-80 control program must determine the status to
return to the channel after determining which subchannel
address the Test 1/O was issued to. The 3705-80 control
program must execute the following instructions in response
to the level 3 interrupt.
Instruction General Register Bits : Indication or Function
Byte 0 Byte 1 )
Input X‘77° 0000 0000 0000 1000 Type 1 CA initial selection level 3 interrupt.
Input X'60’ 1000 0000 0000 0000 Normal Initial Selection
Input X'61° address 0000 0000 | byte O = address requesting service
byte 1 = Test |/O decode
Output X'63' address status - byte 0 = subchannel address
byte 1 = status of subchannel
Output X'62' 00100110 0000 1000 0.2 = ESC final status transfer.
: 0.5 = Reset Initial Selection
0.6 = Reset data/status control
1.4 = ESC Test 1/O Status Ready

The host processor program must loop on the Test 1/0
command. When the next initial selection sequence occurs,
the hardware compares the address presented to the adapter
on the channel ‘Bus Out’ to the address maintained in the
initial selection address and command byte register.

If these addresses compare and the subsequent command
is a Test 1/0 command, the CA presents the status byte
loaded by an Output X‘63’ instruction and then requests a
data/status level 3 interrupt so that the 3705-80 control
program can determine that the status was presented.

If the addresses do not compare during the initial selection
sequence or if the command is not a Test 1/O command,
the CA resets out of the ESC Test 1/0 mode and handles

this sequence as a normal initial selection. If this occurs,
the 3705-80 control program does not sense a data/status
level 3 interrupt request resulting from the completion of

the Test 1/0.

Between the time the Test 1/O is first issued, and the time
the 3705-80 control program executes the Qutput X‘62’
to transfer the status, the CA responds with a short control
unit busy status (Status Modifier, Control Unit End, and
Busy) to any initial selection sequence from the host

processor.

TEST I/0
(PART 20F 3)
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TEST I/O R
(PART 3 OF 3) 8 240

' NSC ESC
TEST 1/O
(Part 3 of 3)
Channel
Bus Out
|
Initial Selection Address
and Command Safe Register
Address Command
) 7
I {Not) Init Sel L3 Int
\/ (Not) Prog Int Req oR
SIO Address
Compare (Not) Svc Seltr Rst
S10 Addr Comp I |
1
(Not) Op In
Start 1/0 Lt
Clock 1 A
(Not) Cont Unit Busy
OX TI0
Address-In Lt Gate Address Rdy
| To Channel
Op-n A X
Enable Intf
(Not) Test 1/O FL
Channel
Bus In DCD Cmnd Clk 4 ‘ A OR
RC406
Data Svc Reset
Sample 62 ' ESC Status Transfer
PH
CCU Outbus Bit 0.2 Sel Address-Status
OR ' Status Available ’3 Requests data/status
level 3 interrupt which
RC403 # signals status transfer Transf ESC Status
ransfer atu
- : s complete to 3705-80 Address Byte Byte l——
Init Svc A ve L3 Int Control program. |
| Dare Cudter | Date Suttar
FL Byre 1 | Bywe?
Date Buwiter \ Date Butter
Bere s | Byie 4
RC403
0 I 7
- ESC Status Transfer Gate LS 2 thru Assemb 2 X
Start 1/0 Lt A Gate Data Byte 2 I
Status-In | A To Channel X
Op-in Channel
Intf Enab A Bus in

N e e e e e a e aNaNaNaNaNaNeaeo e oo e e oo e oo e e e o o e

} { | { } i : ! ! | ! v i \ / | / \ \ : ! i) )
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INBOUND DATA TRANSFERS Control Program Responds to the Interrupt
(PART 1 OF 3) The 3705-80 control program responds to the initial
Inbound data transfers result from commands that require selection level 3 interrupt with the following sequence of
the passing of data from the host processor to 3705-80 instructions.

storage.

When the commands are decoded, they request an initial

. . 1, 7 General Register Bit: Indicati Functic
selection level 3 interrupt so that the 3705-80 control nstruction Bytenora s eéytle.s, naication or Function
program can determine what action to take to service the Input X'77° 0000 0000 0000 1000 Type 1 CA initial selection level 3 interrupt
command. The commands start an initial selection sequence Input X'60’ 1000 0000 0000 0000 Normal initial selection *
as shown on 8-170. Input X‘61°' Address Command Byte O = subchannel address
Byte 1 = command
CA Requests an Initial Selection Level 3 Output X'63' Address 0000 0000 Byte O = address
Interrupt Byte 1 = all zeros
Output X'62’ 0100 0110 0000 0000 0.1= inboqnq data traqsfer
[} B 0.5 = reset initial selection
{Not) Prep Busy Init Sel 0.6 = reset data/status control
(Not) Init BO Ck St 1.6-1.7 = 0 to request 4 bytes transferred in
Init Sel L3 Int
(Not) Stack Init A FL
*If other bits are on during this input, the 3705-80 control program
Start 1/O Lt must take appropriate action to service the condition indicated by the bit.
Status In RC402
Clock 3 ' A The Output X’62’ instruction intiates a channel service
(Not) No-Op Decode cycle to transfer the data from the host processor to the
CA local store.
Test 1/O Decode A I,_1*|N I l— Bd———-
Inbound (Not) Rst Op In or (Not) Status In Lt
Sample 62 Xfer Outbound Xfer (Not) Inhibit Request for SVC
CCU Outbus Bit 0.1 |A § FL [1 Inbound Xfer (Not) 0X TIO Rspns Rdy
ESC Status Xfer OR Initiate ~ (Not) Sample 62 Request In Tag
; NSC Final Status Xfer Sample 62 ervice Initial Srvce to CHIF
0X TIO Rspns Rdy NSC CE Status - 8
OR —_— ‘ (Not) Address Out
NSC Adr Valid Op Out
Svc Stop or Disc or Sup Stat Stk
CA Enabled
Svc Seltv Rst
yo e s (Not) Op In

Diag CCU or Chnl Reset .
(Not) Inhibit Request In

RC403
CCUBOCK
OR[N .
: RC202

Service In Lt ——
Compare i
A See page 8-380 service inbound
crockd I - data sequence for tag sequence
in response to request-in tag.
pr— r--d

Allow Svc L3 ___I
1A

Status In Lt
—t

INBOUND DATA TRANSFERS
(PART 1 OF 3) 8'250



INBOUND DATA TRANSFER

(PART 2 OF 3)

CA and Channel Transfer Data

1 After trapping select out, the CA identifies itself to
the channel. Refer to page 8-320 for an explanation
of ‘request in’ to the channel.

Address In

Gate LS through

Select Address

3A Data transfers across the channel one byte at a
time, and each byte is gated into the local store data
buffer. The byte count is incremented for each byte
transferred. When the byte count equals the number
of bytes specified in the Output X‘62’ instruction,
the CA requests a level 3 interrupt.

(Not) Sample 63
(Not) Sample 64 OR
(Not) Sample 65

inbound Transfer

Channel Bus In

(Not) Gate Outbus thru Assemb

INBOUND DATA TRANSFERS
(PART 2 OF 3)

NN Y

Assemb. 1 and Status T ESC Stat RCs02 J .
. | an. ransfer atus . Clock 2 ° 1
{Not) Start 1/0 Lt A OR Address Byte | Byte /@ A ?
- — Increment Counter
RC502 gata |13uffer ; gata guffer Teansicr voesc
yte 1 Byte RC502 Adgress Byie | Sezius Byrc
RC106 = o i T Dats Bufier ™ (Count 0 or 2) A [ wieinows o ren v | e B
3 i 4 Data Buffer Data Buffer
Byte ¢ Byte ; RC502 Byte 1 Byte 2
(Count 0) Set Data 1 and 2 | a
5 > " OR Data Buffer Data Buffer
XI Byte 3 Byte 4
i o 4 ]
OpIn A | Gate Data Byte 1 to Channel . unt 2 o | S¢! Data 3and 4
Enable Interface ‘ A L l Write
| i S1
Channel I__IAR into’ L
Bus In 2
2 The channel tag clock operates each time the channel {Count 1 or 31 A
and the CA start a data transfer. The clock synchro-
nizes the CA and the channel to handle the data (Count 1) Sel Data 1 and 2
transfer. OR
Command 0 (Count 3) OR Sel Data 3and 4
Op In A %
[:/ A FL
Service Out OR
n Loads byte 1 into Data B Loads byte 2 into Data
(Not) Op In RG201 L A Buffer Byte 1 Buffer Byte 2
CA Trap Select Out Latch .
‘Loads bvte 3 into Data Loads byte 4 into Data
Buffer Byte 3 Buffer Byte 4
?‘?Fk Reset Reset
me
! Opin ' Tags Reset Status In and Serv In
PH AR FF AR FF
A N ?_ A
RC20 RC201 : RC201
CA50 NS Clock !
N N e e T T e N e T e T T T N N N N N e e e e e e s e e e e
/ N 4 S N N N ¥ N4 N 5 N % N N N4 LY N N 4 NS % N N NS N N N R4 N R
L

NV N4 N N 4
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INBOUND DATA TRANSFER

(PART 3 OF 3)

CA and Channel Transfer Data

« (

« C «(

5 In response to the CA data/status level 3 interrupt,
the 3705-80 control program must execute the
following instructions.

3B Count 1
Count 2
Service Out ' c
e ——— | ncrement 1
Service In A itz ounter Count 1 Count 2 N Count 4 Count 4
FF FF
Clock 3 RC203 [ FF
RC404 I RC404 RC404
CCU Outbus bit 1.7 (Byte Count 1) OE
PH
Sample 62
RC404
Reset
Cntr . I__IN Compare
FL 1
T3 Time
CCU Outbus bit 1.6 RC404 (Byte Count 2) ot
PH
RC404
4 When the count of the bytes transferred equals
the count specified by the Output X‘62’ instruction,
the CA requests a level 3 data/status interrupt by
resetting the initiate service FL.
Int
svC
Service In Lt FL
Clock 4 (Not) Init SVC Lt
A SVC L3 Int
Compare | RC403
Outbound Transfer
Inbound Transfer
ESC Stat
atus OR
NSC CE Status
NSC Final Status
RC403

Instruction General Register Bits Indication or Function
Byte O Byte 1
Input X‘77* 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt.
Input X‘62' 0100 0*00 0000 OXXX 0.1 = inbound data transfer
*0.5 if on indicates a channel stop condition,
and the control program should end the
channel command.
1.5-1.7 = the number of bytes transferred.
Input X‘63" Address 0000 0000 Bvte O = subchannel address
Byte 1= all zeros
Input X'64’ Data byte Data byte Byte O = data byte 1 (Note 1)
Byte 1= data byte 2 (Note 1)
Input X'65’ Data byte Data byte Byte O = data byte 3 (Note 1)
Byte 1= data byte 4 (Note 1)
Output X'62’ 0100 0010 0000 00XX 0.1 = inbound data transfer
0.6 = reset data service condition (if required).
1.6-1.7 = Indicate the number of bytes of data.
(Note 2)
Notes:

1. Execution of Input X’64° and X‘65° depend's
upon how many data bytes are requested.

2. This bit pattern is valid only if the CA is to
continue the data transfer. If the transfer is

to end, see 8-280.

INBOUND DATA TRANSFERS
(PART 3 OF 3)
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ENDING AN INBOUND TRANSFER

(PART 1 OF 3)

When the host CPU has transferred all the inbound data,

a channel stop sequence is initiated. When the 3705-80
control program executes the Input X ‘62’ instruction in
response to the data/status level 3 interrupt, bit 0.5 is
transferred to the CCU general register so that the 3705-80
control program can take appropriate action to end the
command. The channel stop sequence initiates a Type 1

CA data/status level 3 interrupt.

Svc Seltv Rst

G‘\ Svc Stop or Disconnect or Sup Stat Stk
CCU BO Ck

The 3705-80 control program responds to the data/status
level 3 interrupt with the following instructions.

Instruction General Register Bits Indication or Function
Byte 0 Byte 1
Input X'77’ 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt
Input X'63’ Address 0000 0000 Byte O = address the channel adapter was serving
when channel stop occurred.
Input X'62’ 0100 0100 0000 0XXX 0.1 = inbound transfer
0.5 = service stop or disconnect
1.5-1.7 = transferred byte count.

OR Init Svc
Diag CCU or Chan Reset _'I
FL
Service In Lt Note: Where differences exist in NSC and ESC
Compare RC403 status transfer, NSC information appears on
Clock 4 A ¢ the left, and ESC information on the right of
t the page.
- Allow Svc L3
A
Status In Lt
Outbound Xfer (latched CCU outbus bit 0.0
A Sve L3 Int
Inbound Xfer (latched CCU outbus bit 0.1) é
er (latche utbus bi OR
Status Available
RC403 When the channel adapter is in ESC mode, the channel
Cir B adapter hardware (1) monitors the channel bus out for
CCU Outbus Bit 1.0 Lt a circle B character (X‘3D’ or ‘BD’) if the ‘circle B’ latch
Sample Output 62 N B is set, or (2) monitors the channel bus out for a 2260
ETX character (X'03') if the ‘2260 ETX' latch is set. When
Data Svc Rst X i N
| either character is decoded, a channel stop is initiated as
RC504 _Circle B Decade described above. The “circle B’ and ‘2260 ETC’ latches
(30/BD) are set by the 3705-80 control program to maintain com-
Chan Bus Out (1-7) patibility with the IBM 2703.
(Not) Chnl Bus Out Parity Er Unclk A
OR Char Decode Chan Stop From
__| ESC Mode Enab A Char Decode Svc Stop
Or Dis Svc Stop or Disconnect
Incr Cntr Enbnd Xfer Clk 2 Command Out r—1 Sup S K
Chan Bus Out (0-7) A 2260 ETX Decode A FL OR or Sup Stat St @
— (03) RC504  Service In Lt OR (Not) Init Intf Disc Suppressible Stat Stk
Op In and Not SIO A (Not) Address Out
2260 ETX Clock 2
CCU Output Bit 1.2 LtF , RC205 Data Svc Rst
L )
Sample Output 62 A RC205
Data Svc Rst
' 'RC504
A7h /"‘y\ Py N T s\ N B N /\‘ ,/“m\ P ™ T N V. N /\\‘ P T (,f\l T V- T /*\ N ~ ™
N Y b4 N \ N S / N N4 B S NI N N . AN 4 NS N N N4 Y N Y . N N

ENDING AN INBOUND DATA
TRANSFER (PART 1 OF 3)
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ENDING AN INBOUND TRANSFER
(PART 2 OF 3)

The 3705-80 control program must determine what action
to take to end the command. When the 3705-80 control
program is ready to present its final status, it executes the
following instructions if operating in NSC mode.

Instruction General Register Bits Indication or Function
Byte 0 Byte 1
Output X'63’ Address 0000 0000 byte 0 = subchannel address
Output X'66° 0000 0000 0000 1100 1.0 = Attention
1.1 = Status Modifier
1.2=0
1.3=0
1.4 = Channel End*
1.5 = Device End*
1.6 = Unit Check
1.7 = Unit Exception
Output X'62’ 0000 1000 0000 0000 0.4 = Set NSC Final Status Transfer

*This is the normal final status that should be presented. However,
the 3705-80 control program can present other bits to designate
different conditions if needed.

{Not) CCU BO Ck
(Not) Diag CCU or Chan. Rst
(Not) Svc Stp or Disc or Sup Stat Stk

A
(Not) Svc Seitv Rst
(Not) Service In Lt
(Not) Compare Init
OR —e svc "
(Not) Clock 4 Initiate Svc Cycle
A FL
NSC
Not) S
(Not) Status In Lt or - Final VIS
(Not) Allow Svc Level 3 Status RC403
Xfer
CCU Outbus Bit 0.4
Sample 62 AJ FL
pe || See Field Engineering Handbook System /360

General Section, 222-2851, for the tag sequence

i ESC

The 3705-80 control program executes these instructions
to present final status if operating in ESC mode.

Instruction General Register Bits Indication or Function
Byte 0 'Byte 1
Output X'63’ Address 0000 1100 Byte 0 = ESC address
1.4 = Channel End*
1.5 = Device End*
Output X'62° 0010 0G0 0000 0000 0.2 = ESC status transfer

*These are the normal final status bits. However, the 3705-80
control program can set other status bits if conditions warrant.

Sample 62

CCU Outbus Bit 0,2

initiated in response to ‘Request In’ from a control unit.

ESC

Status

Xfer Outbound Xfer
A FL Inbound Xfer

ESC Status Xfer

OR Initiate

NSC Final Status Xfer

Service

NSC CE Status

Svc Stop or Disc or Sup Stat Stk

Sample 62

Svc Seltv Rst

Diag CCU or Chnl Reset

CCU BO CK

Service In Lt —
Compare
P A

RC403

Clock 4

s

Allow Svc L3
Status In Lt

[>

See page 8-301 service status sequence for
the tag sequence initiated in response to ‘request in!

(Not) Rst Op In or (Not) Status In Lt

(Not) Inhibit Request for SVC

(Not) OX T10O Rspns Rdy

(Not) Sample 62

Initial Srvce

Request In Tag
to CHIF

(Not) Address Out

Op Out

CA Enabled

(Not) Op In

(Not) Inhibit Request In

RC202

ENDING AN INBOUND DATA
TRANSFER (PART 2 OF 3)
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ENDING AN INBOUND TRANSFER
(PART 3 OF 3)

The CA identifies itself to the channel and gates the status

byte to the channel ‘Bus In’.

Address In
Gte LS through Assemb 1 Select Addr and Status I Transfer EXC Statue
(Not) Start 10 A — A 4 OR Address Byte Svie
RC502 Dars Bulrgr Data Duifer
Syre 1 By1s 2
1 Cote Burfer | Cata murie; |
Bvie X Byte 4
0 I 7
X
Op-in : Gate Data Byte 1 to Channel l
- . o— A y X
Enable Intf A A l
‘ ' RC706 Channel
Bus In
A
NSC Status
Byte Reg
k Gate Status to Channel 0 I 7
Gate NSC/Init Stat Drive A ¢ otats X
RC706 l
‘Status in’, ‘Clock 4' and ‘allow sve L3’ reset
the ‘Init Svc’ flip latch to request a data/status
level 3 interrupt which signals the 3705-80
contral program that the status transfer is
complete. )
4
A Nra e Ne Ne Nre Ne Ne EEe) s aNe
Y N N4 \_ N R o N 4 N N N

The CA identifies itself to the channel and transfers the

final status byte to the channel ‘Bus In’.

ESC

Sel Addr and Status

OR " Transfer ESC Status
Address Byte Byte
Dziz Butie ! Oars Bulice
Bvie i { By 2
b o - —— e o — — e ]
Al i20ta Buffer i Cata putie;
Hvte 5 b Byted
Address |
ddress In Lt Gte LS thru Assemb 1 0 l 70 l 7
A —@ \ & X X
Gate Data
Byte 1 l |
RC50
€502 to Channel
A X X
Enable Intf B I
RC706
Opin A L Channel
Bus In
us Gate Data
Byte 2
j to Channel
& A
(Not) Start 1/O Lt
ESC Status Transfer A Py Gte LS Thru Assemb 2
Status In Lt
RC502
‘Status in’, ‘Clock 4’ and ‘allow svc L3’ reset
the ‘Init Svc’ flip latch to request a data/status
level 3 interrupt which signals the 3705-80
control program that the status transfer is
complete.
N WG SO Nl W ol A N N N S S S S /\)
N4 L “\4 / N 4 N4 AN AN N o S b N N s N

£

N

ENDING AN INBOUND DATA
TRANSFER (PART 3 OF 3)
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ENDING SEQUENCE WHEN SERVICE STATUS
IS STACKED

(PART 1 OF 2)

If the channel is unable to immediately handle status from
the CA that causes a host processor interruption, the
channel responds to ‘status in’ with ‘command out’ (stack
status) and raises ‘suppress out’. Once status is presented
to the channel and stacked, it becomes suppressible status.
The CA must not present the suppressible status to the
channel until the channel drops ‘suppress out’ to indicate
it can handle the status.

When the CA is in NSC mode, the CA hardware inhibits
‘request in” until ‘suppress out’ falls and then presents
the suppressible status.

When the CA is in ESC mode, the CA hardware cannot

be tied up waiting for ‘suppress out’ to fall. Data transfers
must be allowed to continue for the lines not presenting
suppressible ESC status. The fact that ‘suppress out’ is

up does not prevent the channel from servicing data
transfers—just suppressible status transfers. The 3705-80
control program determines when ‘suppress out’ drops
and then presents the suppressible status from the stack
status queue.

See page 8-302 for the description of the CA operation
associated with this sequence chart.

Outbound Xfer

For ESC Mode Only

Inbound Xfer

ESC Status Xfer

OR

« «(

C € (

C € ¢ «(

« ¢ C

Suppress Out

Stack Status Pulse

SERVICE STATUS SERVICE STATUS
STACKED SEQUENCE Shart Data SEQUENCE
'< > sfer " ’I
Request In _— I S
Select Out S )
Op In | g
Address In S S—
Command Out SN N \_ AN
Status In SR \ | . —
Service Out } —
.
A

Service Status Stacked FL

\

\

Initiate Service FL

Bid Level 3 Interrupt

Status In
&Clk 4

-]

(ESC Status Xfer)

Inbound
Xfer l (ESC Status Xfer) /

[ .0,0

Status In
& Clk 4

(ESC Status Xfer)

[1 .0 .0

. Suppressible Status FL

Suppress Out Monitor FL

Suppress Out Interrupt FL

Suppressible Status Stacked

J

)

F

l‘— CA available for —m|

data transfer or

non-suppres
status

sible

A

CA available for
data tranfers or
non-suppressible
status

(Not) Initiate Svc

(Not) Rst Op In or (Not) Status In Lt

(Not) inhibit Request for Svc

(Not) OX TIO Rspns Rdy

(Not) Sample 62

(Not) Address Out

Op Out

CA Enabled

(Not) Op In

N ( 2) (Not) Inhibit Reques In

Svc L3 Int

Request In Tag

to CHIF

RC202

Init Sel L3 Int

\@—_A

OR

Bit Level 3
Interrupt

Pgm or Supp Out Int

Suppressibie NSC Final Status Xfer initi
Suppressible Status NSC CE S S’;:?::
tatus i
CCU Outbus Bit 1,3 Status Stacked Sample 62 -
FL Allow Set Si . F
Sample Output 62 A Stat Stk Lt up A FL OR Svc Stop or Disc or Sup Stat Stk || A
Suppress Out Sve Stop or Disc_ | Svc Seitv Rst — A
Data Svc Rst RC205 Diag CCU or Chnl Reset
.W Data Svc Rst [
CCU BO CK RC403
RC204
Service In Lt OR
Request In Tag to CHIF —_— ]
.(rf\:o_:_) Trap Sel Out A Compare A
ime Clock 4
{Not) Inhibit
Suppress Out Request In
+ ppress Ou OR q
0 NSC Stack A
Allow Svc L3
A
Status In Lt
Suppress Out
Inte t
| N } (Not) Suppress Out il Supp Out Int
Suppress Out (Not) Input 62 A FL Allow Pgm int OR
. Monitor
CCU Outbus Bit 1.0
FL
Sample 67 A
Sample Output 62
RC602 RC602

RC407

ENDING SEQUENCE STATUS STACKED
(PART 1 OF 2)

8-301



ENDING SEQUENCE WHEN SERVICE STATUS
IS STACKED

(PART 2 OF 2)

The general sequence of events that occur in the channel
interface, the CA, and the 3705-80 control program for
ESC mode is shown in the sequence chart on page 8-301.

The 3705-80 control program executes Qutput X'62’ to
initiate service. This causes ‘request in’ to start a service
status sequence. ‘Status in’ resets initiate service causing
a type 1 CA level 3 interrupt. The 3705-80 control pro-
gram must determine that the status has been stacked and
that ‘suppress out’ is up; then turn on the suppress out
monitor latch to detect when ‘suppress out’ is down. The
3705-80 control program executes the following instruc-
tions at in the sequence chart. The CA is now avail-
able for data transfers or nonsuppressible status for the
other ESC lines.

[A)

If for some reason, the channel can not immediately

handle any status before it brings up ‘select out’, the
channel raises ‘suppress out’ again. The suppressible

status stacked latch is set when ‘request in’ and ‘suppress
out’ are up and the suppressible status latch is on. This
causes a type 1 CA level 3 interrupt that drops ‘request

in’ and also notifies the 3705-80 control program the
channel can not accept the status. The 3705-80 control
program executes the following instructions at O that

set the suppress out monitor latch to detect when ‘suppress
out’ falls. The CA is now available for data transfer or non-
suppressible status for the other ESC lines.

General Register Bits

Instruction Byte 0 Byte 1 Indication or Function
Input X‘77° 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt
Input X‘62’ 0010 0000 0011 0000 0.2 = ESC status transfer
1.2 = Suppress out
1.3 = Service status stacked
Output X'62’ 0000 0010 0000 0000 0,2 =0 to reset ESC status transfer (inhibits a

continuous bid level 3 interrupt)
0.6 = Data service reset (resets service status
stacked)

Output X‘67° 0000 0000 1000 0000

1.0 = Set suppress out monitor

When ‘suppress out’ falls, the suppress out interrupt latch
turnson causing atype 1 CA level 3interrupt. The 3705-80
control program executes the following instructions at

in the sequence chart to start another service status
sequence to present the suppressible status to the channel.
At the same time, the suppressible status latch is set.

o

: General Register Bits
Instruction Byte 0 Byte 1

Indication or Function
Input X‘77° 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt
Input X‘62’ 0000 0010 0000 0000 0.6 = Suppress out monitor

Output X'62' 0010 0000 0001 0000

0.2 = 1 to set ESC status transfer
1.3 = Set suppressible status
Reset suppress out monitor

ENDING SEQUENCE STATUS STACKED

(PART 2 OF 2)

General Register Bits

Instruction Byte 0 Byte 1 Indication or Function
Input X'77' 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt
Input X’'62’ 0010 0000 0011 0000 0.2 = ESC status transfer
1.2 = Suppress out
1.3 = Suppressible status stacked
Qutput X'62’ 0000 0010 0000 0000 0,2 = 0 to reset ESC status transfer (inhibits a
continuous bit level 3 interrupt)
0.6 = Data service reset
(resets suppressible status)
(resets suppressible status stacked)
F i
0000 0000 1000 0000 1.0 = Set suppress out monitor

L Output X‘67'

When ‘suppress out’ falls, the suppress out interrupt latch

turnson, causing a type 1 CA level 3 interrupt. The 3705-80

control program executes the following instructions at

in the sequence chart to start another service status
sequence to present the suppressible status to the channel.
At the same time, the suppressible status latch is set.

o

General Register Bits

Instruction Byte 0 Byte 1 Indication or Function
Input X'77’ 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt
Input X‘62’ 0000 0010 0000 0000 0.6 = Suppress out monitor
Output X'62' 0010 0010 0001 0000 0.2 = 1 to set ESC status transfer

0.6 = Data service reset
1.3 = Set suppressible status
Reset suppress out monitor

‘Status in’ resets initiate service causing a type 1 CA level 3
interrupt. The 3705-80 control executes the following in-
in the sequence chart to determine that

structions at

the status has been accepted by the channel.

General Register Bits

Instruction Byte 0 Byte 1 Indication or Function
Input X‘77° 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt
- Input X'62' 0010 0000 0000 0000 0.2 = ESC status transfer
Output X'62' 0000 0010 0000 0000 0.2 = 0 to reset ESC status transfer (inhibits a
continuous bid level 3 interrupt)
0.6 = Data service reset
(resets suppressible status)
*\ /r\,\\ /_1‘\ //\R\ [(‘%\ \/( Sﬁ’\ (m\} /K\N\: /\\\ ‘1/{ \I /‘A\\
Ve \\\ - //‘J (\\‘ i ‘\\. )V / \\\,, ,//’ ! \ g RN 4 . \ e N \\ )/
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OUTBOUND DATA TRANSFERS

(PART 1 OF 3)

Qutbound data transfers result from channel Read com-

mands that direct the transfer of data from 3705-80 storage
to the host processor. They are handled by the CA basically

the same whether the CA is in ESC or NSC mode. The
major difference is the way final status is presented to the

channel.

CA Decodes the Command and Requests an

Interrupt

(Not) Prep Busy

(Not) Int BO Ck

(Not) Stack Int

Start 1/0 Lt

Status In

Clock 3

(Not) No-Op Decode

Init Sel
St

FL

Init Sel L3 Int

The 3705-80 control program responds to the initial select

level 3 interrupt with the following instructions.

RC402

0X T10 Rspns Rdy

NSC Adr Valid

OR

T10 /O Decode

=]

Instruction General Register Bits Indication or Function
Byte 0 Byte 1
Input X77° 0000 0000 0000 1000 Type 1 CA initial selection level 3 interrupt
Input X'60° 1000 0000 0000 0000 Normal initial selection (Note 1)
Input X‘61’ address command Byte O = address
byte 1 = command
Output X‘63' address 0000 0000 byte O = transfer address
byte 1 = all zeros
Output X‘64’ data data Byte O = data byte 1
. byte 1 = data byte 2
Output X'65° data data byte O = data byte 3
byte 1 = data byte 4
Output X‘62' 1000 0110 0000 0000 0.0 = outbound data transfer
0.5 = reset initial selection
0.6 = reset data/status control
1.6-1.7 = 0 to transfer four bytes (Note 2)
Notes:

1.

Other bits may be transferred to the CCU during this input. If
other bits are on, the 3705-80 control program must take action

differently from the normal inijtial selection.

From one to four bytes of data may be transferred to the
channel. If less than four are to be transferred, the Output X64°

and X‘65° vary accordingly.

OUTBOUND DATA TRANSFERS
(PART 10F3)
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OUTBOUND DATA TRANSFERS .7
(PART 2 OF 3) i 8 320

OUTBOUND DATA TRANSFERS The channel tag clock operates, each time the channel and
(PART 2 OF 3) the CA start a data transfer. The clock synchronizes the

CA and the channel to handle the data transfer.
CA and Channel Transfer Data

. . . Command Out
The Output X‘62’ instruction starts a channel service oo A
cycle so that the data loaded into the data buffer bytes pIn
can be transferred to the channel. l A FL
‘ Service Out A OR
Outbound
Xfer Outbound Xf RC201
Sample 62 e (Not) Op In
CCU Outbi Bit 0.0 Inbound Xfer
utbus Bit 0.0 |A FL - ] CA Trap Select Out Status A
ESC Status Xfer oR Initiate A
NSC Final Status Xfer Service
Sample 62

NSC CE Status ‘

Initiate Svc Cycle ?
1

Svc Stop or Disc or Sup Stat Stk

Svc Seltv Rst
Diag CCU or Chnl Reset

RC403
ccu 8o oK o El’ T Time

Reset Status In
Service In Lt FF and Serv In
servicelintt
Compare
——tp a
Clock 4
] RC201
CA 50 NS Clock 'Y
Allow Svc L3
Status In Lt A
T e
(Not) Sample 62
Initiate Service Cycle
(Not) Init Sel L3 Int A
(Not) OX T10 Rdy :
Allow Trap Sel Out and Either Intf Enabled and Not Hd Stp A —-[_
(Not) Address Out
. Request In
(Not) Op In . A to CHIF
(Not) Inhibit Request In
Op Out
' RC202
See page 8-380 for the tag sequence
resulting from ‘request in’ to the
channel. The data is gated on bus
in by ‘service in’ because this is an
outbound data transfer instead of
an inbound data transfer as shown.
N N e e T e e T e N T N N N e e N e e A AT e A e e e e e e e e e
W () Y ), ! ' X ) {\ )! ‘ / i N ‘ j / / N ‘ / N 4 4 N N N N N S N N N N N v Y /
L N NV N NS _ \, ~ N P N y )



OUTBOUND DATA TRANSFERS
(PART 3 OF 3)

CA and Channel Transfer Data (Continued)

The CA transfers the data to the channel ‘Bus In” one byte
at a time. As each byte is transferred across the channel
interface, the byte count is incremented.

(Not) Start 1/0O

CA and CCU Transfer Data

When the number of bytes transferred across the channel
interface equals the number specified in the byte count, the
CA requests a type 1 CA data/status level 3 interrupt.

Select Addr and Status Transfer Address| E5C Srarus ServiceInLt | Init
Address In A A Byte Hyte Clock 4 Sve
(Count 0) * Data Buffer Data Buffer Compare FF
Byte 1 Byte 2 (Not) Initiate Svc Lt
(Count 2) Data Buffer Data Buffer |
Svc L3 Int
' Byte 3 Byte 4 Outbound Transfer RC403 A
Gte LS Thru
Drvr Asem 1 0 I 70 l 7
OR A OR X X The 3705-80 control program responds to the level 3 data/
l I status interrupt with the following instructions.
Outbound Transfer I X X
Op-in . .
Instruction General Register Bits Indication or Function
Interface Enable ° A oD Byte 0 Byte 1
(Not) Address In Bute 1 10 Grannel Input X'77° 0000 0000 | 0001 0000 | Type 1 CA data status level 3 interrupt
’ Channel Input X'62’ 1000 0000 0000 0100 0.0 = outbound data transfer
1.5 = number of bytes transferred in (four
(Count 1) A Gte LS Thru Drvr Assem 2 indicated by bit 1.5)
(Count 3) OR | Output X'64’ Data byte Data byte Byte O = data byte 1
e Byte 1 = data byte 2
A Output X'65’ Data byte Data byte Byte O = data byte 3
A Gate Data Byte 2 to Channel Byte 1 = data byte 4
Output X'62’ 1000 0010 0000 0000 0.0 = outbound data transfer
0.6 = reset data service condition
1.6 and 1.7 off indicate transfer in four bytes.
Count 1
Count 2
Service Out | Co . 4
— ncrement Counter unt 1 Count 2 Count
Service In A » ' Count 4
' FF FF FF
Clock 3 I
RC404 RC404 l RC404
CCU Outbus Bit 1.7 (Byte Count 1)
PH OE
Sample Output 62
Reset L
Cntr r—-lN Compare
FL L
T3 Time
RC404
CCW Outbus Bit 1.6 ¢ (Byte Count 2) OE —
PH
RC404
-

OUTBOUND DATA TRANSFERS
(PART 3 OF 3)

8-330



ENDING AN OUTBOUND TRANSFER

(PART 1 OF 2) g

Outbound data transfers can be ended either by the host
processor or. the 3705-80 control program. The host
processor ends the transfer by initiating a channel stop
sequence or with a Halt 1/0O. The 3705-80 control program
ends the transfer by initiating a status transfer rather than
a data transfer. R

Note: There are some differences in the NSC and ESC
status presentation. Where differences exist, NSC informa-
tion appears on the left, and ESC information appears on
the right of the page. :

Channel Initiates a Channel Stop

When the host processor has transferred all the data it has
to transfer with the active command, it begins a channel
stop sequence to signal the 3705-80.

Outbound Xfer
Inbound Xfer

ESC Status Xfer

NSC Final Status Xfer
NSC CE Status

Sample 62

Svc Stop or Disc or Sup Stat Stk

Svc Seltv Rst
Diag CCU or Chnl Reset
CCU BO CK
Service In Lt —
Col
mpare A
Clock 4
l M
Allow Svc L3 |
Status In Lt A
-

OR lmqate
Service

(Not) Initiate

Service

A Svc L3 Int
(:) Init Sel L3 Int I
OR

-

The 3705-80 control program responds to the data/status
level 3 interrupt with the following instructions.

Instruction General Register Bits Indication or Function
Byte 0 Byte 1
Input X‘77° 0000 0000 0001 0000 Type 1 CA data/status level 3 interrupt
Input X'62° 1000 0100 000G 0XXX 0.0 = Outbound transfer
0.5 = Channel Stop or Intf disconnect
1.5-1.7 = Number of bytes transferred
Input X'61" Address Command Byte O = last address presented to the CA™*
Byte 1 = last command presented to the CA*
Input X'63’ Address 0000 0000 Byte O = address CA was serving when channel
stop occurred
Byte 1 = should be all zeros unless a status byte
was loaded into the register.

* If the CA received a new channel command while still processing the
previous command, the contents of the initial selection address and
command byte register change to reflect the new command and address.
The Input X‘63’ provides the address that was being served when the
stop sequence occurred.

Pgm or Supp Out Int I

RC407

Bit Level 3
Interrupt
TN N N N S
) 3 { ! ) {
4 / 4 N s

ENDING AN OUTBOUND DATA

TRANSFER (PART 1 OF 2) -
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ENDING AN OUTBOUND TRANSFER
(PART 2 OF 2)

NSC ESC

The 3705-80 control program executes the following
instructions to present the final status to the channel. The 3705-80 control program executes the following

instructions to present the final status to the channel.
Instruction General Register Bits Indication or Function
Byte O Byte 1
Output X'63’ address 0000 0000 Byte O = Subchannel address whose status Instruction General Register Bits Indication or Function
is being presented. (Note 1) Byte 0 Byte 1
Output X'66' 0000 0000 0000 1100 1.0 = Attention Output X'63’ address 0000 1100 Byte O = subchannel address to which the
1.1 = Status Modifier status is to be presented.
1.2 =* (Not used) 1.0 = Attention
1.3="* (Not used) 1.1 = Status Modifier
1.4 = Channel End (Note 2) 1.2 = Control Unit End
1.5 = Device End (Note 2) 1.3 = Busy
1.6 = Unit Check 1.4 = Channel End (See Note)
1.7 = Unit Exception 1.5 = Device End (See Note)
Output X'62° | 00001000 | 000 0.4 = Set NSC final 1.6 = Unit Check
put 0 0000 .4 = Set NSC final status transfer. 1.7 = Unit Exception
N Output X'62’ 00100000 0000 0000 0.2 = ESC status transfer
otes:

1.. In NSC mode, this address should not change from transfer
to transfer. The 3705-80 control program may not need to
reload the address into this register after it has been loaded
correctly the first time.

Note: This is the normal final status to present to the channel. However,
the 3705-80 control program can determine if other bits should be

b i presented.
2. This is the normal final status that should be presented to
the channel. However, the 3705-80 control program can Sel Addr and Status
determine whether additional status bits should be presented.
Select OR Transfer ESC Status
Address In Addr and Address Byte Byte
A Gte LS Thru Drvr Assem 1 OR Status | Transfer LS Staus YR Data Buft
(Not) Start 10 — @ I address Byte - » S:-;: !‘%-. fer 83:2 2u er
t—————————— D 1]
RC502 Dste Buito Oats Juiter
) Syre Ryte ¥ EBJata guffer gaza guffer
e e yte yte
Dawa Butier ' Dawa Bufar Gte LS Th
Byte 2 \ Syie 4 te ru
1 Address In Lt Drvr Assern 1 0 l 7 0 I 7
Gate Data
X RC502 Byte 1.
Gate Data Byte 1 l NSC Status To Channel
A to Channel X Byte Register Ab——m——X X
OpIn Enable Intf l
RC706 0 l 7
Enable Interface A Gate S . Op In A RC706
ate Status to
Channel Channel Bus In To Channel Bus In Gate Data
Byte 2
To Channel
Gte NSC/Init S Chal A Gate Status To Channel A
te nit Status to Chn
(Not) Start 1/O Lt
A ]
ESC Status Transfer A Gte LS Thru Drvr Assem 2
‘Status In’, ‘Clock 4', and ‘allow svc L3’ reset Status In Lt
the ‘Init Svc’ flip latch to request a data/status
level 3 interrupt which signals the 3705-80 ‘Status In’, ‘Clock 4', and ‘allow svc L3’ reset
control program that the status transfer is the ‘Init Svc’ flip latch to request a data/status
complete. level 3 interrupt which signals the 3705-80
control program that the status transfer is
complete.

ENDING AN OUTBOUND DATA
TRANSFER (PART 2 OF 2) 8'350




CA ERROR INTERRUPTS 8_360

CA ERROR INTERRUPTS Cnl Bus

In Err
The type | channel adapter requests a level 1 interrupt Interface Enabled and Op In Chan Bus In Error to Error Det

. A OR
whenever: (Not) Halt 1/0 FL
® A channel ‘Bus-In’ check occurs.

Bid Lv! 1 Interrupt

The channel adapter hardware detects bad parity in Channel Bus In Parity Error . RC707 e

the data byte being sent across the channel to the
(Not) Prep Busy
processor. -

The control program should respond to the inter- Check Bus In Parity Cond A A
rupt with an Input X‘67’ instruction to transfer the Check Bus In Parity Cond B 1oval
contents of the error condition register to the CCU. ) 10 OP
Bit 1.0 should be transferred if a channel ‘Bus-In’ 10 Operation
check occurred. Initiate Service Cycle o B OR CA L1 Interrupt Req

® An in/out instruction accept check occurs. Req Enab Intf

An in/out instruction accept check (invalid 1/0 op) A RC505
occurs if the control program executes an Input or (Not) Decode 67 ]

Output X’60’, X‘61’, X'62', X‘63', X'64', X'65’, or Type 1 CA Decode A

X’66' instruction while the CA is actively handling ccu

any data or status transfer sequence. When the control BOCK

program responds to the level 1 interrupt with an Input Sample Output Data A N
L Tt e —

When bad parity is detected on the ‘CCU Outbus’, , RC505
the CA requests a level 1 interrupt. Bit 1.2 is returned Gate Local Store on Inbus LS Parity
to the CCU from the error condition register when the T3 Time
_control program executes an Input X‘67’ instruction (Local Store 0 or 1 Par Err Unclk) A FL
in response to the interrupt. : g

® A local store check occurs.

Bad parity being gated from the local store registers (Clock 2 and 50 Nsec Clock) RC505
causes a level 1 interrupt request. Bit 1.3 is returned - A
to the CCU from the error condition register when {Gate LS Thru Drvr Assmb 1 or 2)

the control program executes an Input X‘67’ instruction
in response to the interrupt.




CA TIMING

A Time

«

(

(

« C C

«

(

B Time

50 ns [-g—

1.2 ps

C Time

¢

(

« ¢ € (

CD Time

D Time

Gate Input Data on Inbus
(RA012)

Sample Output Data (RA012) ___|

Gate 1st Test Points on inbus
(RA012)

Gate 2nd Test Point on Inbus
(RA012)

CCU timed
gates used
by CA

T2 or T3 Time (RA013)

T3 or TO Time (RA013)

TO Time (RA103) ___ CA

timing
T1 Time (RA103)
T2 Time(RA103)

pulses

T3 Time (RA103)

i

]
CCu
timing
pulses
toCA -~

Clock 1(RC201)

Clock 2(RC201)

|

(note 1)

Clock 3 (RC201)

Clock 4 (RC201)

Reset Op In (RC201)

Reset Tags (RC201)

Note:

1. Clock times are not related to A, B, etc time, and clock times occur on either T1 or T3 time.

(note 1)

CA TIMING

¢
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CHANNEL INTERFACE SEQUENCES

Request In

INITIAL SELECTION SEQUENCE

Select Out

Address Out

SERVICE INBOUND DATA SEQUENCE
(See 8-301 for service status sequence)

CHANNEL INTERFACE SEQUENCES

Operational In

.

—
|
S

Note

N

ote

| ! |
—»{ b |‘— | —fl g ;4— l
Address In S | i SN i
{ | |
|<— < ‘ | |¢—nh —> I
Command Out " | N .
] | | v Co [
| ¢ le— | | | | |
Status In i . | 1 s
i 1 \ T T [ |
L | ! +o 0 e > |
Service In f : | I ! ;
| |
. : | |<— e —DI | | H— K —pl |<— k —y
Service Out } l ]
by l I |
Address l | Status | I Address || Data Data
Bus In
Address - Command
Bus Out IR B
a - Riseof ‘select out’ inbound to rise of ‘operational in’ —— 200-350ns
b - Rise of ‘address in’ after the fall of ‘address out’ —— 300-350ns
c - Fall of ‘address in’ after the rise of ‘command out’ 400-500ns
d - Rise of ‘status in’ after the fall of ‘command out’ ——————— 300-350ns
e - Fall of ‘status in’ after the rise of ‘service out’ —— 500-600ns
f - Fall of ‘request in’ after the rise of ‘select out’ inbound - 200-350ns
Rise of ‘operational in’ after the rise of ‘select out’ inbound — 200-250ns
g - Rise of ‘address in' after the rise of ‘operational in’ 350ns
h - Fall of ‘address in’ after the rise of ‘command out’ 400-500ns
j - Rise of ‘service in’ after the fall of ‘command out’ ———————300-350ns.
k - Fall of ‘service in’ after the rise of ‘service out’ —— 500-600ns
| - Rise of ‘service in’ after the fall of ‘service out’ 300-350ns
Note: ‘Operational in’ falls as shown provided ‘select out’ is down. If ‘select
‘. out’ is up when ‘status in’ or ‘service in’ falls, ‘operational in’ falls with
the fall of ‘select out’.
DO sNeoRecNoRoNeNeNoNe NeleNe OO OO 2
& . k4 ¥ N / o N . AN ,/‘ : 7 ,;/" " V,‘f‘/‘ 'V’}
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Type 2 Communication Scanner
(Part 1 of 2)

INTRODUCTION

The type 2 communication scanner provides the interface
between the line attachment hardware (line or autocall
interfaces) and the CCU. The primary function of the
scanner is to monitor the communication lines for service
requests. A single type 2 scanner is installed in the 3705-80,
as indicated in the type 2 scanner configuration diagram.
The scanner supports both synchronous and asynchronous
half-duplex and duplex /ines operating at various line speeds.
For each line interface, the control program initializes the
line type (BSC, start-stop, autocall), character length,

type of bit clocking (business machine or modem), bit
clocking speed for business machine clocking, and interrupt
priority.

Functions of the Type 2 Scanner

The type 2 scanner:

e Scans the line/autocall interface addresses in the LIB
positions it supports.

® Performs character assembly/disassembly

Provides character buffering

e Signals program level 2 interrupts to the attachment base
when program service is required—such as character
service.

e Provides bit clock addresses for the LIB positions it
supports so the LIB can generate the strobe pulse for
receive operations.

e Provides up to four oscillators that generate business
machine transmit and receive pulses for use by the
line/autocall interfaces.

e Signals program level 1 interrupts for failures in the
scanner, LIB, and line/autocall interface. The cause of
the level 1 interrupt is buffered in the check register.

e Monitors the state of certain carrier equipment and
autocall unit lines for interfaces that are selected by
the control program and buffers the state in the dis-
play register where the program may display it on the
control panel.

« ¢ € ¢ C C ¢

Attachment Base

The attachment base provides common interface controls
to the central control unit and line addressing controls
for the type 2 scanner and is contained on two cards
located at A-B3D2 and A-B3E2 (see B-030).

The attachment base:

e Generates line interface addresses for the type 2 scanners
for scan addressing

o Performs address substitution under program control

e Provides a buffer for the interface address for program
addressing

o Provides the mechanism for buffering program level 2
interrupts by priority.

TYPE 2 SCANNER CONFIGURATION

Attachment

base signals
Attachment Base ‘—————.‘

Signals/gates

1/0O Reg adr bus

Central < > Type 2
COT.""O' Inbus Scanner 1
Unit ‘————D{
Outbus
jfe——
LIB A
8 line
max
020-02F
line interface LIBB
addresses assigned 8 line

to LIBs. max
\.. 030-03F

CCC O«

Scanner Initialization

The scanner and its associated LIBs are placed in a disabled
state (1) during a power-on sequence, (2) during an IPL,
(3) by a control panel reset, or (4) during the execution of
an Output X‘43’ when the general register specified by the
R field contains appropriate bits. The control program
must enable each scanner by executing Output X'43" with
bits 0.1 = 1 and 1.6 = 1 before the control program can
initialize each ICW (interface control word) and the asso-
ciated line or autocall interface. This initialization must
occur before the line interface can be placed in operation.

Interface Control Word

The ICW provides the normal communications link between
the control program and the scanner, and between the con-
trol program and the interface hardware. The scanner con-
tains 32 ICWs, one for each of the line/autocall interfaces
that may be attached. Certain fields within the ICW are
used to buffer information about the interface between
successive scans.

The ICW:

Buffers and serializes the character to be transmitted
Deserializes and buffers the received character

Buffers the autocall digit

Buffers the status of autocall lines

Buffers the mode of operation

Buffers the status of the operation

Is used to initialize the line interface hardware and the
scanner operation for that interface.

C ¢ C C «

TYPE 2 COMMUNICATION SCANNER
INTRODUCTION (PART 1 OF 2)
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TYPE 2 COMMUNICATION SCANNER
INTRODUCTION
(PART 2 OF 2)

Program Addressing ;
The control program accesses the ICW or scanner durin
that part of the scanner cycle called CCU time. During
CCU time, the scanner implements the input and output
instructions (see Input/Output section) that apply to that
scanner. During this time, the interface address in ABAR
(attachment buffer address register) accesses the associated
ICW and selects the scanner. The control program executes
input instructions to obtain the status of this ICW, or
executes output instructions to change the contents of this
ICW.

The control program also executes input instructions to
obtain (1) the interface address in ABAR, (2) the status of
the check register, and (3) the status of the display register.

The control program also executes output instructions to
(1) set the interface address in ABAR, (2) set the state of
the substitution control register, (3) set the state of the
upper scan limit latches in the scanner, (4) enable or disable
the LIB or scanner, or (5) set or reset the scanner control
functions.

Scan Addressing

The scanner services the line/autocall interface during that
partof the scanner cycle called CSB time. During CSB time,
the scan counter in the attachment base provides an inter-
face address to the scanner for scan addressing. The scanner
uses the interface address to access the corresponding line/
autocall interface and the associated ICW. The scanner
receives the status of the line/autocall interface and deter-
mines if a bit service request is active. If a request is active,
the scanner, under control of the primary control field in
the ICW, performs the bit service operation and updates the
ICW content. The scanner signals a character service level 2
interrupt when appropriate. |f the scanner does not detect
a bit service request, the bit service operation does not
occur.

The scan counter furnishes 96 discrete interface addresses
to the scanner. The address substitution mechanism in the
attachment base can modify certain addresses before they
are sent to the scanners. The scanner contains an upper
scan limit mechanism for modifying the interface address
received from the attachment base. Modification only
occurs during scan addressing. Address substitution and
upper scan limit modification are both under control of
the program.

Level 1 Interrupts

Failures in the scanner can affect all communication lines
attached to the 3705-80, or can affect at least a group of
lines within a particular LIB. The detection of one or more
of the failures is indicated by a type 2 scanner n level 1
interrupt request. The scanner contains a check register

which buffers the condition that causes the level 1 interrupt.

Transmit Operation

The program initializes the operation and places the first
character into the SDF (serial data field) and the second
character into the PDF (parallel data field) of the |CW asso-
ciated with that line interface. The SDF serializes the char-
acter and sends it to the line interface a bit at a time under
control of the bit service request from the line interface.
The line interface then sends the bits to the modem or
transmission line under control of the transmit oscillator
located in the scanner or external clock in the modem.

The control program must furnish all the data to be trans-
mitted (such as line control, initial SYN and PAD, and
response characters). The scanner only adds the start and
stop bits for start-stop operations.

When the character has been transmitted, the scanner
requests a level 2 interrupt to signal the control program
that another character can be sent to the scanner. The
scanner transfers the next character from the PDF to the
SDF so transmission can continue while the control pro-
gram (1) loads the next character into the PDF, or (2)
signals the scanner that the last character has been trans-
mitted by changing to transmit turnaround mode.

Receive Operation

The line interface receives the bits from the modem or
transmission line. The line interface strobes the bits into
its receive buffer. The strobe is under control of the bit
clock control (located in the LIB) for business machine
clocking. The scanner contains the receive oscillator that
controls the bit clock circuit in the LIB. The maodem
receive clock pulsesgenerate the strobe pulses when external
clocking is specified by the control program for synchronous
operation. In either case, the strobe generates a bit service
request in the line interface which signals the scanner that
the receive buffer contains the received bit. The scanner
places the bits into the SDF until a character has been as-
sembled and then transfers the character to the parallel
data field. The scanner strips the start and stop bits off the
character and then causes a program level 2 interrupt. The
control program can execute an input instruction to obtain
the character in the PDF.

The only character the scanner recognizes is the first SYN
character used for phase initialization in synchronous oper-
ation. The second SYN character must be recognized by
the control program before ‘character phase’ is identified
by the program. If the second character is not the SYN
character, the control program changes the operating mode
from receiving to monitoring, and the search for character
phase resumes.

The control program determines when an ending character
or sequence has been received and changes the operating
mode accordingly.

TYPE 2 COMMUNICATION SCANNER
INTRODUCTION (PART 2 OF 2)
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ATTACHMENT BASE AND COMMUNICATION SCANNER DATA FLOW

Bit Clock
Select Counter
4)

1-O Register Address Bus 8+P
To A4 Board

16+2P
To A4

From Outbus
CCuU
6-020 | ZBus \ Board
Output X'42" X 1.7 Output X'43' Control (bit 38)
1.2 X Output X'41° 1.6 Y PC | PC Output X'44' ICW(0-3, 5-15)
; el 1 5 Scan Limit Output X'45' ICW(16-23) X
ituti . (2) Output X'46° ICW(24-33) 0.0 1.7
Scan Counter oy Roateor Output X'47° ICW(34-43, except 38) n BCC Fead N
(a) TBOA41 Output Registr BCC Write
€X005 CX006 Not R1— X Bit clock select (4)
CoT2— X Input/Output TBO51
Decode Inter Rev Osc (0-3) -
TAG11 From OSCI Inter Transmit OSC (0-3)
Control Register -
Reset Bit Service o
CX006 Test Data Mark ~ > TollB
> C-020
-av| R LIB Active In o
P 2 interr fram X Bit Overrun Reset
gm L2 interrupt CSB Time 0 oW Write Gnd -
' ’ m Lo’
— X Output X'40 M (Scan addressing) Local
’ g Store
i X (Note)
i
f (46+2P) ToLiB
(o]}
Input X'40’ . 3
In Data Bus ‘ pc || |Note: The 3705-80 .- Receive data
CX009 contains only 32 ICW X X
- . (to ICW) buffer
— R1T1 local store locations. _L (serial by bit)
To CCU l— Not CO X —Co ] (B:i?fer Therefore, only 32 —_—
6-020 Line Address Bus X Address X of the 96 available "
X . d B Data Register
(10+P) Register scan addresses are 7)
X —C5 .
‘ TAG21 g;ed
Counter Register CCU Time . 1
l (8) l c2 (Program addressing) . Serial data | TA331
, _] RiT3and_W o IoW
CSB common bit 0 R2T2 1
A

|
Level 2 ICW Work Register

:—2 )‘( CSB common bit 1
nterrupt Interrupt Control Logic
Controls CSB wants pri reg Request (46+2P) LIB Control Lines
K X
X = See B33 B-340 I 0 l_ TABI1 cBS Dataout 1-7 [
CX003,4,7 ‘ ata out 1-
- - L— X .O? C5 Priority registers available TolLlB
(load Priority X ° X — Fetch C-020
Program L2 2 reg) CR)ignstgr C4—co l Buffer ITransmit— } 2
interrupt Select cupied : send data butfer See B-150
— iori Latches PC , (serial by bit) X —oee
P"Of'ty CX002 I y ICW input Register @ LiBerrors From
Registers  (9) - X ; o (46+2P) TA411 LIB
(To read out highest I
it . 11 C-020
‘ } CX008 priority register) ’See 3'340"‘ Efu\'/sr 0 1'5 I
r————— To CCU - Bid for L2 Interrupt Bid for L1 . w16 3! 32 45 Check Register Display Register
Pre Attachment Interrupt . Input X'44'—X I - |p (12) v
Buffer Address 6-090 o s B—x T “loo , 13 0. 1.7
Register (9) X—1input X‘77' ; P X~+Input X'47' TB121 WTA931
i ' ’ ‘ (gate 2nd test point) To CCU X—lnput X'76" , X—=Input X'43' X=input X'46’
Cxo03 6-090 (gate 1st test point)
A4 Board

CCU Inbus

ATTACHMENT BASE Note: The 3705-80 contains 32 ICW
local storage locations only.

6-020 : :
ATTACHMENT BASE AND B-0 20
COMMUNICATION SCANNER DATA FLOW -

COMMUNICATION SCANNER




ATTACHMENT BASE DATA FLOW B_030

ATTACHMENT BASE DATA FLOW

The logic for the attachment base is located on two MST
cards A-B3D2 and A-B3E2. The logic is distributed between
the cards as indicated on this page.

Z Bus

From CCU (;0‘1 sy Step every 2.0us Byte 1, bit 2 )
——— position on bus X Output X'41°
ito Scan A, B|A or|B or{Cor galala2li Scan Counter A
From Type 2 'CSB common bit X Limit Time orClp |E [E CX005 )
scanner 2 Register Multiplexed 1.2 1.5
[ P—— + H
Bit 0 | Pre Substitution
A-B3D2 CX007 aB3e2l 1] 2] 3la 8?(%(6’. Register
(Scan address)
. Scan
From Type 2 Copcommon bit 1 - X Limit Time g "
scanner c2 Register Multiplexed Substituti
‘ ubstitution
Bit 1 A-B3D2 CX007 A, B|A or[B or|C or Counter A-B3E2 | 1 3 | 4 | Control Register
A-B3D2 orclo | |F 81| 4 2 1 egister Contro
CX007
CSB wants J
priority register CSB
) Time
From Type 2 s N m [ x Wants Multiplexed
scanner C5 Register Timing T
A-B3D2 CX003 Pulses Modify
Set priority register )l( )! 4 A-B3D2 X
Priority Cx004 l
] Recuest Select Al
c5 Register A-B3D2 priority —
Bit 0 register
— - LA 06[0.7]10[1.1]1.2]13|14]|156]16
Encode _-L__’ 10 Program L2
> Interrupt
L. Priority
Priority A-B3D2 01 ( Corresponding Interface Registers
X Request 00 Address positions ) CX008
Register A-B3D2 -
C5 Bit1 o1 2|3|4|5]|6 |7]|8]ap3D2

X C3T0
|<—A-3302— ———-{ A-B3E2

Select priority register

PR
14[15] 16| e RBAR
CSB Bid L2 T I Output X'40°
X
Priority Register FL Program L2 Interrupt X X
Occupied Latches . c3To A-B3E2 l o P J _A-B3E2 (Program addressing)
Any Occupied Bids for L2
] I X interr . Attachment
- . . CX003 upt in Buffer
Priarity registers available CCU. See 06{071.0(1.1|1.2 [1.3[1.4 |15 1.6 | Buffer
6-090 ' Register |—— Input X'40°
Priority In Priority in CX009
g A ABAR I (Char Ctrl Block Vector Address) x In Data Bus To cCU
1 " 0—CSB Sel 0* } )
, A-B3E2 Select
X 19 X 10 ] NotCO X 1—CS8 Sel 19 scanner
01 L2 01 2—-AorBorC
C3T0 00 00 3—AorD**
irpt X C4toCO OE 4—Bor E** Select Line Address Bus To Tvpe 2
CX003 CX003 5 \ Cor F** L8 } SCannVep
A-B3D2 A-B3D2 y 5 r
:c:;‘\;':e 2 6—8 ﬁ'ﬂeﬂ *This bit must be zero on
L . 0 7-4 ! the 3705-80.
Input X'40°’ and pgm L2 8-2 ::,t:::::e **A and B select respective LIB
L 9-—-1 ) positions. C, D, E, or F do not
select LIBs or ICWs,
= p \) T e ‘,,“f Y’ (”\\> ‘ A = »\,\\; = m] > P : - ) y *w o o~ oy o - 2N y /,/\ r‘“\\ . U < - -~ =
) - ‘L . ¥ e Y P .- / ’ . ) J



TYPE 2 COMMUNICATION SCANNER BOARD LAYOUT

Card ALD .
Location| Page Function
A3B82 | TB211 | Inbus powering
TB231 | Dial inputs to SDF
TB231 | Work register gate
TB241 | BCC Drive
A3C2 | TB111 | Mask LIB errors
TB121 | BCCerrors
TB131 | Check register
TB141 | Ser L1 interrupt
TB141 | POR latch
TB141 | POR or sel LIB reset
‘TB151 | Gate test points CSB errors
TB161 | Check register parity
TB161 | Inbus parity bit
A3D2 | TA911 | Input-Output decode
TA921 | |.W. output remember latches
TA931 | Display register
TA941 | CSB clock
A3E2 | TA311 | Data out 7
TA311 | Test data
TA321 | Ctrl out A and B
TA321 | Ctrlin A and C
TA331 | B data register
TA341 | Feedback check
TA341 | Data in 1.7
TA341 | Modem rec space/DPR
TA361 | Bit service reset
TA371 | Ctrl in/out termination
A3F2 | TA811 | New PCF
TA811 | PCF decode
TA821 | Set PCF states 0-4-5-6-9-C
TA831 | Interrupt Go
TA841 | SetLCDC,D
TA841 | Set PCF state 7
TA851 | SDF 08 is empty
A3G2 | TBO11 | Ones CTR & last line state
TBO11 | Insert/Delete O :
TBO11 | Flag/Abort detect
TB0O11 | NRZI encode
TB031 | Outreg
TBO41 | Upper scan limit latches
TBO51 | New bit
TBO61 | Display request
A3H2 | TA211 | SDF update controls
TA221 | SDF direct update
TA221 | SDF shift update
TA231 | SDF output update
TA231 | PDF update
TA261 | Tag generation
TA261 | Tag detection
TA271 | New SDF
A3J2 | TAB45 | ICW local store 23-44, P2
TA565 | ICW:local store parity error
TAS571 | ICW local store parity generation
A3K2 | TA411 | Input register
TA451 | Parity generation and check
A3L2 | TA611 | Interrupt ygeneration
TA611 | Priority Available
TA621 | CSB BAR and parity check
TA631 | LIB select
TA621 | Address select
TA651

Address parity and check

N\

LS LA (/
% A3J2 and A3N2 are the only cards that %

may be swapped on this board. /

7,
77777

LIB Interface

AN

01A-A3
CARD SIDE
S —— 3
E H J K L M N P Q U \)
Y2 Y3 Y4 x'—\
1 Cable 2| cale3s | | [ | | 1
2
L
To CCU, Remote
3 Program Loader (RPL),
or type 4 CA*
rr (Inbus) (TA021 )
: : From CCU, Remote
From Attachment Base " 4 Program Loader (RPL),
CCU cable 7 (TA041) il * or type 4 CA*
} \ 2 (Outbus)  (TA031)
A1 ]
h From CCU, Remote
From Attachment Base | : 5 Program Loader (RPL),
CCU cable 8 (TA041) Jl | Grmpetem or type 4 CA*
b b (1/O Reg, (TA031)
Adr)
6
\Board
Iﬁa"d *See ALD Page AB010
atterns . A
From A4 Board :g; Z:z lZl:ysucal paths of
TA021
; To A4 Board
I . TAO031
Indicates card location To A4 Board
TAO031
Card ALD F . Card ALD i Card ALD .
Location| Page unction Location| Page Function Location| Page Function
A3M2 | TA711 | SDF to PDF 4-5-6-7-8 bit transfer A3N2 | TA511| ICW local store 0-22, P1 A3T2 | TB411" Internal Xmt-Rcv Oscillator O
TA731 | PDF direct TA531 | ICW local store parity error
TA731 | Out reg to PDF TAS535 | ICW local store parity generation A3T4 | TB412* Internal Xmt-Rev Oscillator 1
TA741 | New PDF A3P2 | TA111| LCD decode and update .
TA761 | Dataout 1-2-34-5-6 TA121| New SCF 0-7 A3U2 | TB413 Internal Xmt-Rcv Oscillator 2
TA121 ]| Sw-line security - .
TA151| LCD, PCF powering A3U4 | TB414 Internal Xmt-Rcv Oscillator 3

*Contains card P/N by bit rate

TYPE 2 COMMUNICATION
SCANNER BOARD LAYOUT

B-040



CLOCK AND TIMINGS — STORAGE

CLOCK AND TIMINGS
STORAGE :

T2o0r T3 | [ || [ R R I o R 2 R e ]
~ Basic CCU timing pulses
T3or TO R N T e e | . | R R [ ] BESR enerate timing pulses TO-T3
’ in CCU and scanner
—g
Timing Pulses (CCU) To|T1|T2|T3|To|T1{T2{"3|To| T1{"2{ 3| To{T1|T2| Ta|{To| 1| T2|"3[T0|T1| 2| 3| To | ITz T3|To|T1|2|"3|T0|T1|T2|T3|T0| T1|T2| 3 To[ﬂ 2|3
> |- S —
62.5 ns
CCU Clock D A B C D A B C D A B C
CCU timing pulses generate
" 1.0 usec * 1.0 usec ‘D{ clocks in CCU and attachment
( N base
Note: The attachment base clock
C C C. :
C7 C0 1 2 3 C4 C5 CG C7 C0 C1 Cz and the scanner clock are
Attachment Base Clock < SYNCHRONOUS with each
|l 2.0 usec »_1 other.
[‘
I c70 | Co1 I Cc12 | Cc23 | C34 | c4as5 | C56 l Cc67 I C70 ' CO1 | c12 I
~ S
T e o) I I
(in attachment base)
-t
Timings Pulses (scanner) To{T1]T2{"3|To| 1| T2{"3[To| T1{"2|T3|To|T1|{T2|"3|To | T1| T2{T2| 0| T1|"2{ 3|70 [T1|T2|T3| T [ T1|T2|"3{To| T1|T2[T3{T0 | 71| T2| 73| To| T1|T2|T3 ,
: ]
_ Scanner clock is generated by
the ‘sync scanner clock’ and
W2 H1 M1 W, R2 M21 M22 M23 W2 R1 M‘l w1 the scanner timing pulses
Scanner Clock < & 250ns o] Note: The CCU clock and the
attachment base clock are
SYNCHRONOQUS with each
l W2R1 | R1M? | M1W1 I W1R2 ' R2M21 ' M21M22 | M22M23 | M23w2 | W2R1 ' R1M1 | M1W1 | other.
N e
CCU Time P-l—d CSB Time P~ CCU*Time ——»‘
Scanner Cycle ::l
- 2.0 usec
CCU Time — Program addressing occurs as described on B-010 and B-290. ABAR supplies the address of the ICW that the control program wants
to input or output.
R1 - ICW local store read out
M1 - ICW content modified as required by an Input or Qutput instruction.
w1 - Modified ICW contents written into ICW local store
CSB Time - Scan addressing occurs as described on B-010 and B-220. The scanner uses the address from the scan counter to determine the state of
a line on the scanner and to modify the contents of the associated ICW, if required, if bit service request is active.
R2 — ICW local store read out
M21
M22 » — ICW contents modified as required if bit service request is active from the interrogated line.
M23
w2 - Modified ICW contents written into ICW local store
S N /f‘_‘} s a a y , s > T, n A ™ " — P . —
DI OO0OOOOO0OO0OOOD0O0 0000000000000 O0
N b N4 N % N2 N N ¥ N4 N % N Y N 4 NS4 N 4 N NV N4 N N N 4 N N N4 N NV N N N/ N N

B-051
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ICW CONTROL AND DATA FIELDS
See B-090 for the ICW associated with the autocall
interface.

The ICW (interface control word) is the link between the
control program and the type 2 scanner, and between the
type 2 scanner and the interface hardware. In addition,
certain fields within the ICW are used to buffer information
about the interface between successive scans.

The ICW is made up of 46 information bits and 2 parity
bits and is physically located in the scanner local store.

The scanner contains one |CW for each possible interface
that can be attached. The ICW local store contains 32
ICWs, however, only those |CWs associated with an attached
interface should be addressed by the control program. The
scanner still scans those |CWs that are not associated with
an attached interface but are within the range of addresses
controlled by the upper scan limit and substitution control
register.

PDF (Parallel Data Field)

An eight bit character buffer in the data flow between the
program and the ICW serial data field.

SCF (Secondary Control Field)

See B-061 for bit definitions.

=¢——— SCF Bits ————»= 7 0 ~€¢—— PDF Bits ———9= 7

ICW
BIT

0

0 1 2 3 4

A A A A

Pad Fiag/Disable
Zero-Insert Control (SDLC)

Program Flag

Flag Detection/Disable
L Zero-Insert Remembrance (SDLC)

Receive Line Signal Detector

L Modem Check

L~ Character Overrun/Underrun

— Service Request Interlock

L. Stop Bit Check/Receive
Break/Abort (SDLC)

g
H—— PCF Bits —~>-|
0 1

5 6 7 8 9 10 11 12 13

« C C

PCF (Primary Control Field)

The 4-bit (hex) character in this
field identifies the status of the
communications line or dial
interface that the ICW is
controlling. See B-080 for a
listing of the hex characters used.

SDF (Serial Data Field)
This 10-bit field is used to:

1. Serialize or deserialize data to
or from the communications line
interface.

2. Initialize the line interface
by means of the set mode (PCF
state X'1’). See B-070 for a
listing of the SDF bits used
‘during set mode.

2 3 0 -¢————— SDF Bits Bit 44 is shown in the same

—_— 0
* * ‘ * * * sequence as it is shown in the ALD's.

19 20 21 22 P 23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 P

A Ahhhh

Loca! Store Parity 2 for
ICW bits 23 through 45

. 0 2
Local Store Parity 1 for
; Ones Reserved
ICW bits O through 22 Counter
(SDLC) Priority 2

= Priority 1

L Level 2 Interrupt Pending

— Reserved

— Reserved for RPQ use

LCD (Line Control Definer) - Display Request

The 4-bit (hex) character in this
field defines the type of
communications line or dial
interface that the ICW is
controlling. See B-062 for a
listing of the hex characters used.

- Last Line State (SDLC)

L- NRZ| Control (SDLC)

ICW CONTROL AND
DATA FIELDS

B-060



ICW—SECONDARY CONTROL FIELD

SCF 0 (Stop Bit Check/Receive Break/Abort)

The scanner sets this bit to a 1 when the scanner detects:

e aspace for the stop bit on a start-stop line in the
receive state (PCF X'7').

e a’‘modem receive space’ at ‘tag detect’ on a start-stop
line in the transmit data state (PCF X'9’). When the
control program detects this bit set for two consecutive
characters, this condition should be interpreted as a
‘receive break’ signal.

® seven consecutive one bits (SDLC) abort in the receive
data stream on a SDLC line in the receive information
state (PCF X6 or 7'). '

SCF O set to a 1 resets SCF 1 (service request interlock).

The service routine executes an Qutput X'44’ with byte 0.0
set to a 1 to reset this bit to 0.

SCF 1 (Service Request Interlock)

The scanner sets this bit to 1 when the scanner signals for
a level 2 interrupt request by raising ‘interrupt go’ except
when:

o SCF bits 0, 2, or 3 are set or being set.

® a SDLC Flag is detected.

o a SDLCabort is detected.

This bit is reset to 0 when:
o a SDLC abort is detected.
@ the service routine executes an Output X‘44’ with byte
O.1settoal.
SCF bits 0,2, 0or 3are setto 1.

The scanner uses this bit for overrun/underrun detection.

SCF 2 (Character Overrun/Underrun)

The scanner sets this bit to' 1 when the scanner:

e attempts to set SCF 1 (service request interlock) and it
is already set.

e detects a SDLC Flag in other than the predicted posi-
tion in the SDF when in receive information state
(PCF X'7’). See B-530 for information on predicted
position.

SCF 2 set to a 1 resets SCF 1 (service request interlock).

The control program executes an Output X‘44’ with byte
0.2 set to 1 to reset this bit to 0.

O
)
J

/
e

(/l/ :
N
V4

“
«

SCF 3 (Modem Check)

The scanner sets this bit to 1 if the scanner detects:

e Data Set Ready is inactive during PCF states 5 through
D for start-stop, BSC, or SDLC.

o Clear To Send is inactive during PCF states 9, A, B, or
D for start-stop, BSC, or SDLC.

® a TTY echo check for start-stop.

e receive line signal detect (carrier detect) inactive on a
start-stop line in receive state (PCF X'7’) when the pad
flag (SCF 7) is a 1 (switched line security).

SCF 3 set to a 1 resets SCF 1 (service request interlock).

The control program executes an Output X‘44’ with byte
0.3 set to a 1 to reset this bit to 0.

SCF 4 (Receive Line Signal Detector)
The scanner sets this bit to 1 if the modem is receiving a
carrier signal for a start-stop, BSC, or SDLC line interface.

The scanner resets this bit to O when the carrier signal
becomes inactive.

SCF 5 (Flag Detection/Disable Zero-Insert
Remembrance)

SDLC Receive Operation

The scanner sets this bit to 1 when a Flag is detected in the
receive data stream when in PCF states X‘4, 5, 6, or 7’ and
when using LCD codes X‘8, 9'. This bit set to 1 does not
cause a level 2 interrupt but a level 2 interrupt may be
generated because of the change of PCF states caused by
detecting the Flag. For example; a Flag detected in PCF
X7’ sets PCF state 6 and this activates the signal ‘interrupt
go’ which starts the level 2 interrupt request.

The control program executes Output X‘44’ with bit 0.5
set to 1 to reset SCF 5.

SDLC Transmit Operation

The scanner sets this bitto 1:

® as a character is transferred from the PDF to the SDF
(tag detected) while in PCF state X'8,9, A, C, or D and
using SDLC code if SCF 7 (disable zero-insert control)
issetto 1.

@ when the scanner is in PCF X‘8’ (initial transmit) using
SDLC code when Clear To Send becomes active. The
scanner sets PCF X’9’ at the same time.

While SCF 5 is a 1, the ones counter is forced to a state of
001 which disables the automatic insertion of a zero after
five consecutive one bits.

The scanner resets this bit to 0 on a transmit operation as
the tag is detected if SCF 7 isa 0. While SCF 5 is a 0, the
ones counter controls inserting a zero bit in the data stream
after the transmission of 5 consecutive one bits.

The control program must never reset SCF 5 (Output X‘44’
with bit 0.5 set to 1) when in transmit mode.

SCF 6 (Program Flag)

The control program executes Output X‘44’ with byte 0.6
set to a 1 to set this bit to a 1. This bit is used for program
test and skip purposes.

The control program executes Output X‘44’ with byte 0.6
set to a O to reset this bit to a 0.

SCF 7 (Pad Flag/Disable Zero-Insert Control)
This bit is set to a 1 by the service routine (Output X'44’
with byte 0.7 set to 1) when:

e the ‘send data’ line must be held at a mark level for the
complete character time for a start-stop transmission.
When this bit is set to a 1, the scanner forces a mark for
the start bit. The other mark bits deserialize normally
from a X‘FF’ simultaneously set in the PDF.

e it isdesired to monitor ‘receive carrier detect’ on a
start-stop line in receive state (PCF X‘7’) for switched
line security reasons. If ‘receive carrier detect’ becomes
inactive, the scanner sets SCF 3 (modem check) to a 1.

ICW—-SECONDARY CONTROL FIELD

B-061

e a Flag or Abort character is set into the PDF on a
transmit operation when using SDLC code.

This 1 state is transferred to SCF 5 (disable zero-insert
remembrance) as the next transmit tag is detected.
When SCF 5 is a 1, the scanner forces the ones counter
to a state of 001 thus blocking the automatic insertion
of zero bits after 5 consecutive one bits. This allows the
transmission of the Flag or the Abort (X‘7F’) characters.

e handling the level 2 interrupt for the address character
on a receive operation (PCF X’7’') when using SDLC
code.

The 1 state is not transferred to SCF 5 during the
receive operation. When SCF 7 is a 1, the active level
of receive ‘tag detected’ forces a ‘7 bit xfer’ which
insures transferring the entire 8-bit control character
to the PDF.

The service routine executes Output X‘44’ with byte 0.7 set
to 0 to reset this bit after the desired action has been
completed.
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ICW—LCD FIELD

LCD (Line Control Definer)

The LCD is used during transmit and receive operations to
define the line control used by the line set type. The
scanner uses the LCD field to determine the position of
the character within the PDF (parallel data field) and SDF
(serial data field), and to set up the proper PDF—to—SDF
transfer during a transmit operation, and the proper
SDF—to—PDF transfer during a receive operation.

LCD HEX
CHARACTER

5
4

Example—LCD X‘4’

Host processor
contains character
in BCD code in
this format

Scanner requires
character in this
BCD format in PDF
to transmit B bit
first

EXAMPLE OF TERMINAL TYPE

1BM 1030

IBM 1050, 1060, 2740,
and 2741

IBM 2845/2848

IBM BSC System with
EBCDIC CODE

IBM BSC System with
USASCII CODE

Autocall

1BM 3705-80 (with Remote Program Loader)

!-ljg_h order

ICW Bit

B A 8 4 2

Control Program

2 3 45 6 7 8 9 10 1 12 13 14

LCD Bits
0 1 2 3

15 16 17 18 19 20 21 22 P 23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 P

Bit 44 is shown in the same
/ sequence as it is shown in the ALD's.

vy
LCD HEX - .
CHARACTER TYPE OF LINE CONTROL Summary of LCD Code Changes Due to Receiving SDLC Flag and BSC SYN Characters
0 ***  Start-Stop 9 bits per character— EBCDICSYN (X‘32°) USASCII SYN (X°16’)
6 data bits-—1 start bi't Flag* Detected During Flag* Detected During Character Detected Character Detected
2 stop bita on transmit LCD State PCF X4, 5,0r 7’ PCF X'6° During PCF X'4or 5° | During PCF X4 or 5’
1 Not Used LCD X'9' (SDLC 8) ® Sets LCD X'9’ e Sets LCD X9’ ® Sets LCD X'C’ ® Sets LCD X'D’
Resets SDF** Resets SDF** 7 "
2 ***  Start-Stop 8 bits per character—  Incorts g’ bit in SDF 2| o inserts ag’ bit in SOF 2 . o oras o T R s
5 data bits—1 start bit e Sets PCF X'6' e Leave in PCF X'6' esets SDF®® | @ Resets SDF2®
2 stop bits on transmit e Causes a level 2 o Inhibits level 2 interrupt ® Inserts tag”bitin [ @ lInserts "tag’ bit in SDF 2
. . interrupt request request SDF 2
3 Dial (Auto-Call Unit) e Sets SCF 5 bit e Sets SCF 5 bit
P . e Inhibits set of SCF 1 e Inhibit set of SCF 1
4 Start-Stop 9 bits per character— e Inhibits SDF-to-PDF | e Inhibits SDF-to-PDF
7 data b,ts——‘l start bit transfer transfer
1 stop bit @ Checks that Flag was
received on ‘boundary’
5 ***  Start-Stop 10 bits per character— tate 7 onl
7 data bits—1 start bit (state 7 only)
2 stop bits on transmit
6 ***  Start-Stop 10 bits per character— Flag* .
8 data bits—1 start bit Pglg Xt?e't ected During
1 stop bit LCD State 5
7 ***  Start-Stop 11 bits per character— X'8* ® Sets LCD X9’
8 data bit‘;—1 startpbit (|TV(I:ODnito? Flag) ® Resets SDF** *‘SDLC Frame Detect’ is the notation used in the ALD logic for ‘Flag Detect’.
2 stop bits on transmit : lsnsef’gsc;a?(' ls)it in SDF 2| **The scanner resets the SDF by inhibiting ‘shift’ and leaving ‘SDF direct’ inactive.
ets ‘6’
8 Monitor Flag ® Causes a level 2
interrupt request
9 SDLC 8 bit byte length ® Sets SCF 5 bit
® |nhibits set of SCF 1
A Reserved ® |nhibits SDF-to-PDF
transfer
B Reserved
[ EBCDIC
D USASCI!
E Reserved
F **#* Feedback Error

***These LCD states require the control program to reverse
the character before executing Output X‘44’ (to place the
character in the PDF for transmit operations), or after
executing Input X‘44’ (to obtain the character from the

**** A Feedback error can be forced by the 3705-80 Emulation
Program to set up presentation of Equipment check sense
for some level 1 errors. See Emulation Program Logic
Manuals SY30-3001 and SY30-3031.

PDF for receive operations). This only occurs if the
terminal requires the high order bit of the data character
in the host processor to be the first data bit on the trans-
mission line. This is shown as the B bit in the LCD X'4’

example.

When the terminal requires the low order bit of the data
character in the host processor to be the first data bit on
the transmission line, the control program should not
reverse the character as above. For example: LCD X‘6’
when the terminal is the |BM 2848.

B-062
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ICW-SDF FIELD
See B-090 for autocall interface

SDF (Serial Data Field)

The SDF is primarily used as a character serializer/
deserializer field. On receive operations, the data coming
from the line interface is placed in the SDF bit-by-bit to
assemble a character. The character transfers to-the PDF
after the character has been assembled. The program must
execute Input X‘44’ to obtain the character. When trans-
mitting, the character transfers from the PDF to the SDF
under hardware control. The SDF sends a bit at a time to
the line interface where the bits are sent to the line or
modem. :

Set Mode (PCF X'1’) uses the SDF to initialize the line
interface. The definition of the SDF bits, when used for
Set Mode, is shown below.

ICWBit®a01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Control Program Steps to Initialize a Line Inter-

face With Set Mode

1. Output X‘40'—Set ABAR with the line interface
address.

2. Output X‘45'—Set PCF to state X‘0’ (No-Op), and LCD
to proper state.

3. Output X'46'—Set SDF to desired initialization values.

4. Output X‘45’'—Set PCF to state X‘1’ (Set Mode), and
LCD to proper state. When the line interface has been
initialized, a feedback test occurs to ensure that the
state of the latches in the line interface agree with the
state of the SDF. The scanner sets PCF X‘0’ and gen-
erates a level 2 interrupt request.

If a feedback check occurred, the scanner sets the

LCD to state F (Feedback Error).

SDF Bits
0 1 2 3 4 5

6
NN
30

22 P 23 24 25 26 27 28 29

7 8 9

31 32 33 4 34 35 36 37 38 39 40 41

S

Oscillator Select Bit 2 h
Oscillator Select Bit 1
Data Rate Select
- External Clock (Data Set Clocking)
~— Sync Bit Clock
L' Set/Reset Data Terminal Ready | J
L. Diagnostic Wrap Mode
= Not Used
- Not Used
— Not Used
OO0 0000000

Bit 44 is shown in the same
sequence as it is shown in the ALD's.

42 43 45

Definition when
used with Set Mode

N N

ICW—SDF FIELD

B-070
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ICW—PRIMARY CONTROL FIELD

See B-090 for PCF for autocall interface.

o The PCF (primary control field) defines the state of
the line interface at any particular time. It is used to
buffer the operation being performed on that line
interface between successive scans.

@ The control program initially sets the status of the PCF.

o The control program executes Output X'45’ to set or
change the PCF state.

o The type 2 scanner automatically changes PCF status
under certain conditions (see diagrams).

o The control program executes Input X’45’ to determine
the PCF status.

e The scanner interpretation of the PCF depends upon the
state of the LCD field. The interpretations for a binary
synchronous interface, a start-stop interface, and a
synchronous data link control interface are shown on
this page. See B-090 for the interpretation of the PCF
for an autocall interface.

Explanation of diagrams.

PCF State
0 No-Op

1 Set Mode

The control program sets PCF X‘1’. This is indicated by no
line going toward 1.

Once the scanner executes set mode (PCF X‘1’), the scanner
automatically sets PCF X'0’ (No-Op). This is indicated by
the line leaving 1 and going to 0. A level 2 interrupt
request occurs and is indicated by the @ inserted within
the line.

Note: See B-310 for the logic circuits that cause ‘interrupt
go’. This causes the level 2 interrupt request.

PCF Bits
0 1 2 3

Bit 44 is shown in the same
sequence as it is shown in the ALD's.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 P 23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45

BSC (Binary Synchronous) Interface PCF Start-Stop Interface PCF Synchronous Data Link Control interface PCF
Hex Status Hex Status Hex Status
e 0 NO-OP t - 0 NO-OP - - 0 NO-OP
1 Set Mode 1 Set Mode 1 1 Set Mode
2 Monitor Data Set Ready On 2 Monitor Data Set Ready On 2 Monitor Data Set Ready On
3 Monitor Ring Indicator or Data 3 Monitor Ring Indicator or Data Set L 3 Monitor Ring Indicat Data Set
Set Ready On Ready ON Rear:j-yo(r)ng ndicator or Data Se
4 Monitor Phase—Data 4 Not used . 4 Monitor Flag—Block DSR Error
SYN Set Ready Check Off |
> 5 Not used Flag
5 Monitor Phase—Data > * Flag R
SYN Set Ready Check On 6 Not used ¢—— 5 Monitor Flag -Allow DSR Error
d 6 Not Used —————— 7 Receive A
CTS i —Inhibi s
l) > 7 Receive ) 8 Transmit Initial i 6 Receive Info—Inhibit Data Interrupts
& **
cTs 8 Transmit Initial i - 9 Transmit Data
C 9 Transmit Data A Transmit Break C‘) FiS
Tag ] M 7 Receive Info—Allow Data Interrupts
| A Transmit Data with New Sync [ B Prepare to turn CTs
. 8 Transmit Initial
B Not used NotCTS L ¢ Transmit turnaround—Request I
Not CTS Tag to Send Off 9  Transmit Normal
(o] Transmit Turnaround—Request D Transmit turnaround—Request
Tag to Send Off to Send On 1 A Transmit Normal with New Sync
D Transmit Turnaround—Request E Not used
to Send On Not DSR e Not RLSD . B Not used
E Not used Disable S 9 ty ***
Not DSR e Not RLSD DF 09 is Empty (o} Transmit turnaround—Request
F Disable To Send Off
D Transmit turnaround—Request
To Send On
E Not used
For a complete description of these PCF states and the Not DSR e Not RLSD F Disable
conditions under which they are used, see the /BM
3705-80 Communications Controller Principles of *EBCDIC or USASCII 'SYNC' character received in LCD X'9' (SDLC 8).
Operation, GC 30-3074. "'Tag [ ] non-FIag character

»#+ When PCF state C is executed in SDLC mode, the normal ‘tag detected’
(SDF 0-8 is empty and SDF 9=1) is delayed until a zero is shifted into
SDF 9. During the next gated bit service, the ‘SDF 0-9 is empty’ con-
dition generates the ‘tag’ line that (1) resets the RTS and transmit mode
latches in the line interface, (2) sets PCF state X‘5’ (Monitor Flag-Allow
DSR Error), and (3) places the line in a level 2 interrupt pending state.

ICW—PRIMARY CONTROL FIELD B-080
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ICW-BITS 34-37 AND 44 (SDLC) @ The scanner sets this bit to 1 when PCF state 5 is set ICW Bit 44 (NRZI Control) Control program resets this bit to 0 by executing Output
ICW B'tS 34-36 (SDLC O c ter) from PCF state C when Clear To Send becomes active. Control program sets this bit to 1 by executing Output X'46" with byte 0.0 set to 0. Data is transferred in normal
: nes Lounter X'46" with byte 0.0 set to 1. This causes the data to be mode with this bit at 0. B
SDLC Receive Operation e Control program sets this bit to 1 by executing Output transmitted in NRZI mode when in PCF state X‘9, A, C,
The ones counter is used to detect: X'47" with byte 1.1 set to 1 for diagnostic purposes. or D’. In NRZI mode the ‘send data buffer’ in the line
e inserted zeros to be deleted from the bit stream during e Control program resets this bit to 0 by executing Output interface is complemented when a zero is transmitted and
PCF X'6 or 7. n X‘47" with byte 1.1 set to O. unchanged when a one is transmitted.
e Flag sequences during PCF X‘4,5,6,0or 7'.
® seven consecutive ones sequence (Abort) during PCF (forces ones counter to 001- Senerate —
X‘6or7'. B T . with ‘counter not zero’) ONES COUNTER | TBO11
ransmit n
1 Bit OR 0 1 2 =
SDLC Transmit Operation Xmt Data | _ Transmit 0 (Reset)
The ones counter is used to insert a zero after five consecu- Transmit State | A —.—E (Not) Transmit 1 Bit B N ,
tive one bits during PCF X‘8, 9, A, C, or D’ when SCF 5 —_—T SDLC Bit Time A (Forces ones counter ew SDLC Bits
(disable zero-insert remembrance) is a 0. [ TBO11 to 001), Add 1
Transmit State Trans ICW 5 L OR B (lto i?vz 34;36
0ocal sto
Ones Counter Controls (PCF 8,9,A,C,0) Counter Not Zero . A re
. P SDLC Bit Time —_— SDLC Bit Time
The scanner adds 1 to the ones counter at ‘SDLC bit time New SCF S A E——
when the ones counter is not zero and a 1 was transmitted (disable Zeroimaare ) Receive TBO11
. . ey . - r
B or received provided SCF 5 bit is O when in the trans- sertrem True O PCF 6 or 7 ‘ Inhibits: ® TagDetect (TA261)
mit state. Adding 1 with the count at 7 causes the ones Receive State (PCF 4,5,6,7) A _Die_ti{ " e shift (TA211)
counter to go to 000 which stops the counting. This occurs SDLC Bit Time A —; n Activates SDF Direct (TA211)
when the Abort sequence is detected. . . 1 Counter 6
a Receive 1 Bit icw ( sbLcctrBito TBos!
, ) Work SDLC Ctr Bit 1
The scanner resets the ones counter to 001 at ‘SDLC bit OR Reg NoO) SDLC Cur Bit 2 A 9
time’ when: NRZI 0 n
o 'Xmt data’ is 0 when in PCF states X‘8,9, A, C,or D'. TBO51 o .
ﬂ . OE }—o Inhibits: ® SDF 9 output forcing (TA311)
\ 10] Last Line State SDLC Bit Time Insert 0 ‘xmt data’ to 0 level
e the received bit is 0 (normal mode) when in PCF states (ICW Work Reg 37) TransmitSare | : 'Sl':IgftDetected gﬁ%};
4 ’ ——————————etl
X'4,5,6,0r7". Activates SDF Direct (TA211)
e the received bit differs from the last line state (NRZI T8051
mode) when in PCF states X‘4,5,6,0r 7'. Frame ® Resets SDF to zeros (TA211)
e ‘new SCF 5’ (disable zero-insert remembrance) is a 1 Detect ® Inserts Tag bit in SDF 2 (TA261)
i ! ’ . ® SetsSCF5 (TA141)
when in PCF states X'8,9, A, C,or D". [E} SDLC Frame Detect* ) ® Sets PCF X'6 if in PCF X'4,5,
A ’ or 7' which causes a L2 interrupt gﬁSﬂ;
. . *Referred to as ® Sets LCD X‘9’ 1
ICW Bit 37 (Last Line State) SDLC Ctr Bit 0 Counter 7 Flag detect @® |nhibits transfer of Flag charac-
e The scanner holds this bit at a 1 during normal mode "ﬁwk SDLC Cu Bt Abort o }f‘;itgifs'z; of SCF 1 g/’:z;”
. . . .. or
(ICW 9 bit 44=0). When this bit is a 1, it conditions Reg SDLC Ctr Bit 2 A Detect ® Checks Flag boundary (TA121)
the Exclusive OR circuit to pass the transmitted and .
ived bit hanaed m {Not) SDLC Bit Time SDLC Abort Detect  (  sets SCF 0
received bits unchanged. ‘ . Receive A ] Resets SCF 1
° Durln: abN RZI hmode trar}smit operation, the scanner Last Line State A SDLC Bit Time Tl
sets this bit to the state of the bit being sent to the .
LIB. m (ICW Work Reg 37) m Receive 1 Bit PCF 6 or 7 A Receive NRZI Data s To‘new bit’ to SDF 0
— When Clear To Send is inactive and the line interface | N |
is in PCF state 8, ‘xmt data’ is at the 1 (mark) level CSB Data Out 7 If 1 Update Last
and the scanner sets this bit to 1 Transmit State Line State Send
. . ) . SDLC Bit Time A OR w 37 Data 1
— When Clear To Send is active, the scanner sets this Set PCF State 5 From C (to ICW 3
; . ) local store) Transmit State NRZI Xmt Data To ‘CSB data out 7 IF 1" (send data)
bit to 1 if the ‘xmt data’ state is the same as the old A <. W
e and update last line state
last line state. If different, the scanner resets this n {Not) New NRZI Mode SDLC Bit Time

bit to 0. ‘ TBO11 TBO11
o During a NRZI mode receive operation, the scanner sets
this bit to 1 when the received bit from the LIBisa 1
and resets this bit to 0 when the received bit isa 0. m

ICW—BITS 34-37 AND 44 (SDLC) B'08 1




ICW—-AUTOCALL B_ogo

INTERFACE
ICW FOR AUTOCALL INTERFACE SUMMARY OF THE EFFECT OF PCF STATES UPON ICW BIT POSITIONS
e The bits/fields shown below are the only positions of Note: 7o be effective, LCD state must be X‘3’ during the scan of the autocall interface and a bit service request must be detected.
the ICW defined for autocall interfaces.
e For proper autocall interface operation, the LCD field PCF State CRQ DPR NB 1,2,48 IR
of the |CW associated with an autocall interface must - (Hex) Conditions To Set PCF (SDF 2) | (SDF 5] (Dial Digit-hex) Level 2 Interrupt Request (SDF 0)
be set to X‘3'. Autocall interface operation is then
controlled by the state of the PCF field of the ICW 0 1 — By control program Reset Reset Zeros 1— Yes, after PCF changes No
. . . (resets digit buffer state to O Change
associated with the interface. =~~~ e in autocall interface) |— — — — — — — — — — —
e The lowest speed internal clock installed in each scanner
. . 2 — From PCF X'F' when ACR,
(OSC 0) generates bit service requests for all autocall COS,PND’ and DLO inactive 2_ See state ‘F’
interfaces installed in the LIBs supported by the scanner. :
PP v 4 By control program Set Reset Zeros Yes—if IR is reset and ACR, COS, Set
—_————— —— — — (resets digit buffer or PND lead is active
PND falls in PCF X'8' in autocall interface) e — — — — — e | —_—— ——
No—if IR bit is set No
Change
5 By control program Set Reset Zeros Yes—if IR is reset and COS or Set
(resets digit buffer ACR lead is active
in autocall interface |—m— — — — — — — — | —_——_—— —
No— if IR bit is set No Change
8 By control program Set Set Dial digit from No No
PDF 4-7
F By control program Reset Reset Zeros Yes— when ACR,DLO,COS, and No
(resets digit buffer PND leads are all inactive
in autocall interface)
Local Store Parity 1
for ICW bits
. 0 through 22 .
PDF Bits PCF | Bits SDF Bits
4 5 6 7 o 1 2 3 0 1 2 3 4 5 6 7
Bit 44 is shown in the same
‘ sequence as it is shown in the ALD’s.
Lﬁ?%@i&OI2345678910111213141516171819202122P2324252627282930313233443435363738394041424345P
i NB8 i (ACR) — Abandon Call and Retry Local Store Parity 2 for,
Service Request 0 B'tsl 3\ y ICW bits 23 through 45
NB4 — State X'3’ for ~ (COS) — Call Originate Status Priority 2
Autocall Interface L Priority 1
NB2 = (DPR) — Digit Present riority
NB1 . — (PND) — Present Next Digit Level 2 Interrupt Pending
\ ./
i V — (DLO) — Data Line Occupied — Display Request
Dial Digit (hex)
(See B-500 for Use) L (CRQ) — Call Request
Scanner automatically L (PWI) — Power Indicator -
forces PCF X'0’ after E
executing PCF X'F". » — (IR) — Interrupt Remember
Valid PCF States for Autocall Interface
® |f an autocall interface has a bit service request when ® The states of SDF bits 1-9 have no effect on the autocall
Idle scanned, the following lines from the ACU (Automatic interface operation.
Calling Unit) set the SDF as long as the LCD state is
Monitor Call—ACR, COS, PND X'3’ (autocall interface): ® SDF O (Interrupt Remember) is the only SDF bit that af-

Level 2 Interrupt Request after fects the interface operation.

ACR or COS line becomes active. ; _ ‘Power Indicator’
Control program must change PCF Monitor Call—ACR, COS ' _ o ® See B-500 for the use of CRQ and PND.
state. Valid Digit Data Line Occupied

Disable ‘Present Next Digit’

‘ ‘Call Originate Status’
If the PCF field is set to any other
value, a feedback error may result s ‘Abandon Call and Retry’
(LCD = X'F’). )

Level 2 Interrupt Request ;

—
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ACCESS OF ICW BY INPUT/OUTPUT INSTRUCTION

X = Hex
OUTPUT TO ICW

Gen. Register 0.0 ~g— Output X‘44’ —~ 1.7 1.0 <¢— Qutput X'45'—» 1.7 0.6 -¢«——Output X'46’' — 1.7 0.6 ~<«——— Output X'47'——»= 1.7

(ICW Bits 0-3 and 5-15) (ICW Bits 16-23) (ICW Bits 24-33 and 44} l (ICW Bits 34-37 and 39-43)

\

\V \Y \Y4 Vv \Y4

« ¢ C C ¢

Output X'43"
1 in bits 0.0 and 0.2
to set

e e e .

ICW Bit 0 5 6 7 8 10 11 12 13 14 15 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45
TT ‘HLCDTT"CFtt T\
) Bits Bits . Bit 44 is shown in the same
0—-¢——SCF Bits —» 7 0 «——PDFBits—>» 7 04— 3 0 -4¢4—p3 0-¢———SDFBits——3p~ 9 sequence as it is shown in the ALD's.

|

INPUT FROM ICW \/ | v

Gen. Register 0.0 = Input X'44’ —p1.7 0.0 ~& Input X‘45’ - 17 0.0 Input X'47' ——88 1.7
~ (ICW input Register—Bits 0-15) (ICW Input Register—Bits 16-31) (ICW Input Register—Bits 32-45)

Note: The ICW parity bits are not included in the data
transferred by the input instruction. The scanner
. generates parity for the data placed on the CCU inbus.

1in bits 0.1 and 0.2
to reset

ACCESS OF ICW BY

INPUT/OUTPUT INSTR.

B-100




INPUT AND OUTPUT INSTRUCTIONS

The type 2 scanner input/output instructions enable the
program to communicate with the line interface bases
(LIBs), program interrupt levels, interface controls words
(ICWs), and type 2 scanner registers.

1/0 Programming Considerations

As a general rule, input/output instructions should be
issued only when the status of ABAR (attachment buffer
address register) and the particular scanner ICW input
register is known. An understanding of how those
registers are set or loaded is needed for correct execution.

The following chart shows the program levels that can
set the ABAR in the attachment base and the ICW input
register in the selected scanner.

Program Level ABAR ICW Input Register
1 Output X'40’ Cannot set
2 L2 Interrupt L2 Interrrupt
3or4 Output X‘40’ Output X'40"

The following considerations are recommended for execut-
ing input/output instructions in the different program levels.

Program Level 1—(Error Routines)

1. Input X‘40" can be executed to obtain the interface ad-
dress in the attachment buffer address register.

2. Output X‘40’ can be executed to select the scanner if
needed. The scanner can decode the input/output
instructions only when selected.

Note: The selected scanner ICW input register is not _
changed if an Output X’40’ is executed at program level 1.

3. After the scanner is selected, other input and output
instructions may be executed as needed. Output instruc-
tions may be executed in any order, but all output in-
structions (Outputs X‘43, 44, 45, 46, 47’) that set a
portion of the |CW must be separated by at least one
cycle. This is required because the output register in
the scanner buffers the data from the general register
and requires time to store the data in the ICW.

4. Before exiting from program level 1, Output X‘40" may
be executed to place the old interface address back in
ABAR if it had been saved. However, one instruction
cycle must separate Qutput X‘40’ from any Output
X'43-47'. The scanner ICW input register is not changed

" as a result of Output X'40".

Program Level 2—(Character Service)

1. Input X‘40’ may be executed to obtain the interface
address.

2. Inputs X‘44, 45, or 47' may be executed whenever
necessary to obtain a portion of the ICW from the
scanner |CW input register; or Outputs X‘43, 44, 45,
46, or 47' may be executed to set a portion of the ICW.

3. Output instructions may be executed in any order, but
all subsequent Output X’43, 44, 45, 46, or 47’ instruc-
tions must be separated by at least one cycle. These
outputs must also be separated from an Output X‘40’
by at least one instruction.

Program Levels 3 and 4—(Lower Level Routines) '

1. Output X'7E’ may be executed with a 1in byte 1 bit 2
of the register specified by the R field. This will ‘mask
off’ program level 2 interrupts that could change the
contents of ABAR by a character service L2 interrupt.

2. Output X'40' may be executed to load ABAR with the
interface address of a line to be acted upon. The scanner
places the contents of the |CW associated with this inter-
face address in that scanner’s ICW input register.

3. After the scanner is selected, (a) Output X‘43, 44, 45,
46, or 47' may be executed (to alter the associated por-
tion of the ICW) followed by some other instruction, or
(b) some other instruction must be executed, followed
by Input X‘44, 45, 46, or 47’ (to obtain the associated
portion of the ICW that was loaded by the Output X‘40’
into the ICW input registers).

Note: /f Output X“43,44, 45, 46, or 47 was executed as
in (a) above, the |CW content was altered, but the |ICW
input register still contains the contents of the ICW as it
was before the alteration.

4. Output instructions may be executed in any order, but
all subsequent Output X’43, 44, 45, 46, or 47’ instruc-
tions must be separated by at least one cycle.

5. All lines in the addressed type 2 scanner should be dis-
abled before executing an Output X‘42’ to change the
scan limit.

6. Output X‘7F' may be executed with a 1 in byte 1, bit 2
of the register specified in the R field. This unmasks the
program level 2 interrupts.
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INPUT AND OUTPUT
INSTRUCTIONS
Example of Input/Output Instruction Sequence During Program Levels 3 and 4.
Program level 3 or 4 (mask OFF level 2 interrupts)
Output other Input other Input Output
X‘40’ instr X‘'44’ instr X‘45°’ X'44’

Attachment Set ABAR=N

Buffer Address
Register (ABAR)

Line Address Scan adr
Bus Bits 2-9 (N) (N +2)
Note 1 0-15
Read Write
—} r Note 2
Modify
ICW adr ‘N’
contents current ICW Modified ICW Altered ICW
Note 3
047
ICW Previous
Input register content current content
*Program addressing
0-15 16-23
N \__v..._./
To register R To register R *
Input Register Input Register
reflects current ICW differs from
current ICW
Notes:

1. Current content of the ICW is read out, examined, and modified if needed, then written back into ICW.
Modification example: During PCF state 8, ‘clear to send’ became active, so the scanner sets PCF state 9.
The ICW input register will not reflect this modification.

2. Output X‘44’ alters the ICW content for address N. The ICW input register will not reflect this modification.

3. The scan limit for the scanner modifies the interface address on the line address bus to form the |CW
address. Scan addressing is modified by the upper scan limit. This example assumes an upper scan limit
of 00 (96 addresses), therefore no modification occurs.
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INPUT X'40’' (INTERFACE ADDRESS) INPUT X'40° TIMINGS

Input X’40’ is used to obtain the interface address from CCU Clock "l A Bl c D A I B [ I D B c D A
ABAR (attachment buffer address register) in the attach-
ment base. When Input X'40' is executed, the attachment
base gates the interface address in ABAR to the 0.6 through Gate Input 40 BAR
1.6 bit positions of the general register specified by the R
field. The attachment base also gates a 1 to position 0.4

11 Time of Input X'40’ (Next Instruction) Exit Instr

Write LS (in CCU)

and 0 to each of the remaining positions in the general Pgm Lev 2 Entered
register. Pgm Lev 2 Current

If Input X’40’ is executed during program level 2, the L2 Input 40 FL
attachment base resets the ‘priority register occupied’ Attach Base Clock (*)
latch associated with the interface address in ABAR. This ttachment Base Lloc
indicates that (1) the character service request is being L2In40 AT C2FL

serviced by the control program and (2) the ‘program
level 2 interrupt priority register’, from which the ABAR
was loaded, is now available for another level 2 interrupt Reset Occupied Latches
Of. th.e_same priority. SUbsequ?nt ‘Input X'40"instructions *The CCU clock and attachment base clock are asy;hronous,
within the same character service interrupt do not reset the and the relationship shown is assumed for this example.
‘priority register occupied’ latches. An exit instruction

must be executed in program level 2 to reset the L2 input

Remem L2 In 40 FL

Priority Priority Register
40 latches before another ‘reset occupied latches’ signal In ABAR Occupied Latches
can occur. 1 |

All CX logic is in the attachment base 10 10

and is located on cards A-B3D2 and 01 01

A-B3E2

- 00 00
CX003 CX002
: L2 1In 40 Remem L2 . X
Not CS1 + CS2 Time + 125 ns 11 Time L2 Input 40 C2 Time At C2 €3 Time In 40 A Reset Occupied Latches |
Pgm Lev 2 Current A A FL AR FL Al FL
Not Pgm Lev 2 CX001 A
Entered Resets occupied latch
CX001 : ‘ associated with the
CX001 C€X001 . CPXO(:BAR priority in ABAR
rom Pre
"‘ ABAR contains Interface Address
From ‘Start of L2') Gate Pre BAR To BAR P
S Latch ‘ X :
. . #
Input Inst
l Attachment
11 Time ' o Buffer
- A 0 * Force 1 06 | 07|10 |11 (12 |13 |14 | 15| 1.6 | Address
€D Time | t0 0.4 Pos ! Register
€Qo01 | | CX009
CCU Logic Input 40 X X
OP XXXX XXXX X000 XXXX I \I% CCU Indata Bus
- Gate Input 40 BAR

Not OP Reg Bit 1.0 A L CCU LOGIC
OP X100 XXXX XXXX XXXX [

OP Reg Content for Input X‘40’
CX001

0100 0XXX 0000 1100

10

General Register

. |
Interface Address /

——

R field specifies general register,

Character Control Block Vector Address
: (See B-330)

INPUT X‘40" (INTERFACE
ADDRESS) B'1 20



INPUT X‘43' (CHECK REGISTER)

Input X‘43’ is used to obtain the status of the check reg-
ister in the type 2 scanner. The interface address in the
attachment buffer address register selects the scanner that
contains the check register.

Level 1 Interrupt

If any of the check register bits in a scanner are set to 1,
the scanner sets the level 1 interrupt request that bids for

a program level 1 interrupt in the CCU. The level 1 routine
determines that the scanner caused the level 1 interrupt by
executing Input X'76’. The control program can set ABAR
with an interface address associated with that scanner, and
then execute Input X’43’ to determine the specific cause
for the level 1 interrupt.

INPUT X‘43' (CHECK

B-130

REGISTER)
General ) Check Register
Register (R, Position Cause Of Check ) Reference

Set to 1 if the scanner detects a LIB position A BCC local store parity error during a C-020
0.0 LIB A BCC Check bit clock selection. C-120
0.1 . LIB B BCC Check Same as above for LIB position B.
0.2 Reserved
0.3 Reserved
04 Reserved
0.5 Reserved

Set to 1 if more than one LIB was selected, or more than one line was accessed on the
06 LIB Select Check selected LIB, or no line was accessed on the selected LIB, or a line was accessed on the

LIB that was not selected.
0.7 ICW Input Reg Check . Set to 1 if the scanner detects a parity error (odd) in the ICW input register (46 + 2P). B-020
1.0 ICW Work Reg Check Set to 1 if the scanner detects a parity error (odd) in the ICW work register (46 + 2P). B-020
11 Priority Reg Avail Check ﬁzte :741 *i.f Pt)he scanner detects a parity error (even) in the priority register available B-020
1.2 CCU Outbus Check Set to 1 if the scanner detects a parity error (even) on the Outbus (16 + 2P). B-020, B-170

The line adr bus parity is used to predict the parity of the address as modified by the B-020
13 Line Adr Bus Check scanner’s upper scan limits. If this predicted parity does not compare with the actual B8-(180-210)

parity of the modified address, the scanner sets this bit to 1. ) -

i 7

Input 43
i Input Error R
CSB Sel 0 This CSB A pu eg
1
CSB Sel A TA911 CCU Inbus 3

Input Inst
11 Time A Gate Input Data On Inbus
Cor CD or D

CQoo1

CCU LOGIC

T

Check Register

TB121

Bid Pgm Lev 1
Set Ly | oM A4 Board > To CCU (6-090)
| Error Set Lev 1 Irpt
OR *—

LIB Select Check

Reserved

Reserved
Reserved

Reserved
LIB Pos B BCC Check
LIB Pos A BCC Check

Ay Yy
‘W f}) ‘\\ 4}/) /\ JE’/

Priority Reg Available Check
ICW Work Reg Check

ICW Input Reg Check

CCU Outbus Check

General
Register
Gate 1st Test
Points On Inbus L]
(Input X'76’) A
0 TB151
Line Adr Bus Check
Identify CSB
X
Reserved J
+ X
Reserved |
X
Reserved |
X
P ‘ ~ I o A ‘/f"!\ ,q("w 7 iy Y AN
) Ok : 1 IS ) L3 { ! ! ooon o LB { % oo [ {5
)“ \ D /.E @ E O N @ /A AR R A TN
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INPUT X’44’, X'45’ AND X'47' From ICW
input X'44’ (ICW Input Register—Bits 0-15). When the Start of L2 or Fetch Buffer Work Register
scanner decodes Input X‘44’, the scanner gates the contents Output 40 L3or L4 RIMT
of the SCF (secondary control field), and the PDF (paralle! 70 A X
data field) to the general register specified by the R field.
TA451
Input X'45’ (ICW Input Register—Bits 16-31). When the
scanner decodes Input X’45’, the scanner gates the con- ICW INPUT
tents of the LCD (line control definer), PCF (primary 0 15|16 31(32 45| REGISTER
control field), and SDF (serial data field) bits 0-7 to the )
general register specified by the R field. TA4N
Input X‘47’ (ICW Input Register—Bits 32-45). When the m
scanner decodes Input X'47’, the scanner gates the con- ) Input 44
: : - csBselo s CSB Input 0-15
tents of SDF bits 8-9, NRZI control bit, ones counter bits it A pop®ts
0-2, last line state bit, display request bit, L2 interrupt CSB Sel 1 A —l
. . .. X . — CCU Inbus
pending bit, priority bits 1-2, and reserved bits to the 1O Reg Adr Bus 0-7, P Input 45 From A4 Board
general register specified by the R field. Decode Input 16-31
i A
Good Parity
_“""I Input 47
TAINM A Input 3245
CCU Logic ) CCU Logic
Input Inst CCU Logic
11 Time A Gate Input Data On Inbus l
CorCDorD
CQoo1 GENERAL
REGISTER
General
Register Input X'44’ Input Input
Bit Pos. X‘45" X‘47’
0.0 SCF 0 (Stop Bit Check/Receive Break/Abort) LCD Bit0 SDF Bit8
0.1 SCF 1 (Service Request Interlock) LCD Bit 1 SDF Bit9
0.2 SCF 2 (Character Overrun/Underrun) LCD Bit 2 Reserved
0.3 SCF 3 (Modem Check) LCD Bit3 Reserved Storage Input Timing
04 SCF 4 (Received Line Signal Detector) PCF Bit0 Reserved
0.5 SCF 5 (Flag Detection/Disable Zero-Insert Rem) | PCF Bit 1 Reserved 0.1 us
See B-061 0.6 SCF 6 (Program Flag) PCF Bit 2 Display Request CCU Clock
for SCF bit . i "
definition; 0.7 SCF 7 (Pad Flag/Disable Zero-Insert Control) PCF Bit3 Reserved 11 Time of Input Inst (in CCU)
1.0 PDF Bit0 SDF Bit0 Reserved -0 Reg Adr Bus
11 PDF Bit 1 SDF Bit 1 L2 Interrupt Pending Gate Input Data on Inbus
1.2 PDF Bit 2 SDF Bit 2 Priority Bit 1 0To 15
- . — Input { 16 To 31
13 PDF Bit3 SDF Bit3 Priority Bit 2 32 To 45
14 PDF Bit4 SDF Bit4 NRZI Write LS (in CCU)
15 PDF Bit5 SDF Bit5 Reserved Note:{The CCU clock, not the scanner clock, provides the input timings
1.6 PDF Bit6 SDF Bit 6 Bit is always O
1.7 PDF Bit 7 SDF Bit 7 Bit is always O

INPUT X‘44’, X‘45’, AND

x47’ B-140




INPUT X‘46' (DISPLAY REGISTER)

This page shows the implementation of Input X'46’ within
the type 2 scanner, and how the display request bit (ICW
bit 38) controls the display register.

When the scanner decodes Input X‘46’, the scanner gates
the contents of the display register to the general register
specified by the R field.

CSB Sel 0 = 0 SeLCSB

R o1 o0 |
csBsSel1=0 | A

1-O Reg Adr Bus 0-7, P

Decode Input 46

Late Sample
R2T1 -

B DATA
REGISTER

M21 and Not Input 46
Display Bit (ICW 38)
T2

D er| 1|2 3|a]s |86 |7 ’J‘
TA931
Input 46 Display

X

ITII]

Good Parity

TA911

CCU Inbus

Data In (1-7)

Early Sample
WI1T3

From LIBs

INPUT X‘46" (DISPLAY

REGISTER)

Register

Position Line Interface

Auto Call Interface

Clear to send
Ring indicator

Abandon call and retry (ACR)

Data set ready
Receive line signal detector
Receive data bit buffer

Diagnostic wrap mode
Bit service request

NO|OHWIN=

Present next digit (PND)
Data line occupied (DLO)
Power indicator (PWI)
Unused
Call originating status  (COS)

Bit service request

Parity generated for
bytes 0 and 1

From A4 Board

CCU Logic
|
Input Inst Gate Input Data
11 Time A on Inbus
CorCDorD
CQoo1

Display Request Operation

After the attachment base address register (ABAR) has
been set to the proper interface address, the control pro-
gram executes an Output X‘43’ to set the display request
bit (ICW bit 38). As long as the display request bit is on,
every scan of that interface causes the display register to
trap the contents of the B data register. The display
register traps the forced states of ‘clear to send’, ‘data set
ready’, and ‘receive line signal detector’ when diagnostic
wrap mode is on because these bits are not on in the B data
register.

For the display register contents to be meaningful, only one
display request bit may be on in an ICW associated with the
scanner. Input X’46' should not be executed within 192
microseconds of the setting of the display bit. This ensures
that the data in the display register is valid for the interface
just selected and is not the result of a former display trap
operation.

A7,
(9

A4

0

)
\\1\" j/ ] ‘

5 VG S W A
¥ /E S 2 % o

L

GENERAL
REGISTER

All zeros

1 General
Register
|_Position

Line Interface

Autocall Interface

00 Clear To Send: 1 if the CTS line from the modem is on, or
if diagnostic wrap forces CTS on.

Abandon Call and Retry: 1 if the ACR line from the
autocall unit is on.

0.1 Ring Indicator: 1 if the ring indicator line from the modem
is on.

Present Next Digit: 1 if the PND line from the auto-
call unit is on.

0.2 Data Set Ready: 1 if the DSR line from the modem is on,
or if diagnostic wrap forces DSR on.

Data Line Occupied: 1 if the DLO line from the auto-
call unit is on.

03 Receive Line Signal Detector: 1 if the RLSD line from the
modem is on.

Power Indicator: 1 if the PWI line from the autocall
unit is on.

04 Receive Data Bit Buffer: 1 if the line interface receive data
bit buffer contains a mark (1). This bit is O if the bit buffer
contains a space (0).

Bit is always 0.

0.5 Diagnostic Wrap Mode: 1 if the line interface is in diagnostic

Call Originating Status: 1 if the COS line from the

wrap mode. autocall unit is on.
0.6 Bit Service Request: 1 if the line interface bit service request Bit Service Request: 1 if the autocall interface bit
is on. service request is on.
e alalalalala e e le e e,
N M \\V ,,;/ S ,);“/‘ . B ¥ \N,ﬁ/ \\‘\ = )V ‘\"«\ B ¥ N 4 \\\ . F4 \\_,\,ﬁ" # R 4

Storage Input Timing

CCU Clock
11 Time of Input Inst (in CCU)
1-0 Reg Adr Bus

Gate Input Data or Inbus

Input X'46’ Display

Write LS (in CCU)

Note: The CCU clock, not the scanner clock, provides the input timings,
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OUTPUT X'40’, AND X'41° General General
Output X’40' loads an interface address in ABAR (attach- Register (R) Output X*40° Register (R) Output X417
ment buffer address register) to the attachment base. When 0.0 » 0.0 *
Output X‘40’ is executed in program levels 3 or 4, the | !
attachment base gates the contents of the ICW work reg- 05
ister to the ICW input register where it is available to the 0.6** Interface Address Bit O%Scanner 00=1 0
control program by means of Input instructions X‘44’, 0.7** Bit 1 10
45" and 47" 13 Bit 300 L1B 010=LIB A - — .
1.2 Bit4# 011=1LIBB 1.2 Substitution Ctrl Reg Bit 1
The control program must execute Output X‘40’ to initialize 1.3 Bit g
ABAR with an interface address associated with the in- :2 0-F (hex) };‘; 3!2 4
stalled type 2.scanner after the 3705-80 is powered on and 1.5
before other inputs and outputs are issued to the scanner. 1.6 }‘75 .
Otherwise, an input/output check may occur. 1.7 *
Output X41’ sets the substitution control register bits in **.?.:i:gist't:::sgg:s;?o in the 3705-80
the attachment base. Storage Output Timings
0.0|0.1/02/03|04[{05|/06|0.7[1.0]|1.1{1.2]1.3|14]|15(1.6]1.7 ] General Register
: CCU Clock A B c¢c|Db|l A B}Cc DJ|aA

OP Reg Content for Output X'40’ OP Reg Content for Output X‘41’

0100 0XXX 0000 0100 0100 0XXX gm 010(7] Output X'40° N 11 Time of Output Instr Next Instr
" Outpu;ﬁX'41' Pulsed Output 41 SCR

R field 10 CCU LOGIC
Attachment Base Clock (o} C5 C6 Cc7 co C1 C2 C3 c4

Z Bus
(Output 41)
OP XXXX XXXX X001 XXXX it - _
o | Pulsed Output 41 SCR Substitution Ctrl Reg
OP X100 XXXX XXXX XXXX | Set BAR :
Not OP Reg Bit 1.0 A CX001
S Pre Substitution Out 40L3 L4
Control Register .
— e e — _] CXxo01 CX006 Z Bus Fetch Buffer —
Output Inst ICW Input Register \
e —— | CCU sample ¢ J L l )
11 CD Time A | Output Data A I— P::: nA:BAR
T3+TO |
— Cxo01 Substitution Gate Pre BAR to BAR I Not Gate Pre BAR to BAR
CQoo1 I Control Register X
CCU LOGIC J CX006
o e (Output 40) )
—_— Set BAR X

OP XXXX XXXX X000 XXXX | A § —
Pgm Lev 2 Interrrupt | OR J r Scanner logic
Cxo01 Attachment
A ) .
06/07|10[1.1]12{13[14]15| 16| parciar Fotch ICW work Register
Buffer
Out 40 L3 L4 CX009  Lev2irpt o I e
R1M1 Gate Input Reg
(Not Pgm Lev 1 Current) or Pgrp Stop Lth FL| c3+c7 | A A X
A — C2 Fime T0
{Not Pgm Lev 2 Entered) or Pgm Stop Lth —_—
C1 Time CX001 TA451
A ' | ICW Input Register |
CX001 )
Fetch Buffer TA411
I Scanner Logic BAR E
Not CSB Disable Lth ror See B-130
Output 4347 | OR R1T2 . AfFL (Line Adr Bus Check)
| TAS21 Parity Error Reset Level 1
I TB131

OUTPUT X‘40’, AND X‘41° B-1 60




OUTPUT X‘42', AND X‘43" B.‘] 70

OUTPUT X’42', AND X’'43’ Bits Scan Unused Bits General Register Content for Output X‘42’
g 11 L”glt Upper Scan Limit Bit 0
1 1 16 Upper Scan Limit Bit 1
csBSelo=0 oI CSB Output 42 @v\ 10
cSBSel120 | A | P | Semple Mod Bits_¥ foo]o1]o2]03]04]os]06]07]1.0]1.1]1.2]1.3[14]1.5] 1.6] 1.7] General Register
1 16 1.7
- d 0.7,P -
-0 Reg Adr Bus TAM nn Upper Scan M_.
— Limit Latches Z o9 Set A Bus Out
— In Bad Par Error
Out Good Parity Output 43 PC .
— Output 44 | Sample Mod Bits A Output Data Parity Check OR L | see
TA911 T3 End of CSB Output 45 OR Gate Output Reg X OR TE013 TB131 B-130
W2R1 A Output 46 TBO31
—_— Output 47
43 TA921 - .
Output 43 Output Output 43 Control Gate 15] 1.6]1.7] Output Register
Output 43 Sync ) -
A A FL Output -
For Output X'43'§
: — Short POR FL | Short POR 4347 or Qutpu : For Output X'42°
Out | CCU logic TA921 Start of OR Rst 43 Output 44 2nd half dly (T1 T2) JControl Logic sets latches .
put Inst CcSB ‘ Sync A Ir(see chart below for Output X‘43’)
- W1T2 TA921 Output 45 Output 4347 o
11 CD Time Sample Output Data ) —_— . OR Write : l
To+ T A TO A CCU Time OR | Output 46 r X
Output 47 TA9 l
CQo001
L ICW Local Store I
Output
Reg Pos Position Name Set Function (0.0 = 1) Reset Function (0.1=1)
0.0 Set Function A 1 causes the set function for output positions 0.2 through 1.6 Must be a O if the reset function is on
when the corresponding bit is 1. This bit should not be 1if 0.1 is 1. (bit 0.1=1).
0.1 Reset Function A 1 causes the reset function for output positions 0.2 through 1.6 Must be a 0 if the set function is on
‘ when the corresponding bit is 1. This bit should not be 1 if0.0is 1. (bit 0.0 = 1).
Output X’'42’ sets the upper scan limit in the scanner. 0.2 Display Request A 1 sets ICW bit 38. A 0 does not change ICW bit 38. A 1 resets the ICW bit 38. A 0—no change.
The interface address in the attachment buffer address °|-3 Not used No effect. No effect.
register selects the scanner, 0.6
) 0.7 Disable LIB pos A A 1 disables LIB A. To do this, the scanner: ) ) A 1 enables LIB A.
Output X‘43' is executed to set or reset various control i : Forces ‘control out A’ and ‘control in A,. This resets the line/autocall A 0 has no effect.
- . ) Forces ‘control out B’ and ‘control in C’. interface latches in all line
functions in the type 2 scanner. The interface address : Holds CSB data out lines 1-7 to O. sets when LIB A is selected
in the attachment buffer address register selects the o Posets PCF 0310 X'0° (NO-op). _
) i Inhibits ‘CSB wants a priority register’.
scanner. When Output X‘43’ is executed, the bit con- : Resets ICW bit 41 (L2 interrupt pending).
: [ : e : Inhibits the set of the ‘work register error’ latch in the check register.
flguratlf)n in tl'fe general reg|ster‘ specified by the R field ® Forces ‘write’ at W2 (T3 + T0) to write into ICW local store.
determines which control functions are set or reset. ® Masks BCC 1-6 errors from setting corresponding check register latches.
A 0 has no effect. '
. . . K isable LIB B . . .7 for LIB B.
Selective LIB reset is caused by the set function. The 10 Disable pos Same as 0.7 for LIB B Same as 0.7 for
B R 1.1 Not used Not used Not used
scanner sets the ‘mask LIB X errors’ latch that causes
he f . ified in the LIB 1 ( hart) 1.2 Not used Not used Not used
the functions specifie II'! the p'os , ro‘w se? chart). 13 Not used Not used Not used
The scanner re.sets each 'Ime af the line's bit servn::e request. : 14 Not used Not used Not used
The reset continues until _the mask LIB X errt:)rs latch % 1.5 Type 2 Scanner N A 1 sets all 12 latches in the check register and causes a level 1 interrupt. A 1 resets the check register latches and the level 1 interrupt.
is reset by the reset function (0.1 = 1 and a 1 in the asso- % L1 Request A 0 has no effect. A 0 has no effect.
ciated disable LIB position) leaving LIB X enab/ed. 1.6 Disable Interrupt A1 A 1 resets the ‘CSB disable’ latch to enable the scanner.
Requests @ Sets the ‘CSB disable’ latch that forces the same disable actions as A 0 has no effect.
. . . . described in 0.7 for all LIBS. Note: The ‘CSB disable’ latch may also be set during a power
A minimum of one scan period (192 microseconds) is ® Resets the upper scan limits. on, during IPL 1, or by a reset switch operation. The program
required between the time the ‘CSB disable’ latch is turned S Resets the display request bit (ICW bit 38). m 'st reset thi /'t h in the scanner before the scanner can be
q ~ ® Masks the setting of BCC 1-6 latches in the check register. must reset this latch in a
on to cause a reset (1.6 = 1 when 0.0 = 1), and when the ° lgl;jgits the setting of ‘line sel error’, ‘in reg’, ‘work reg error’, ‘avail error, and initialized.
. . . . _ ! error’ latches in the check register.
CSB disable’ latch is turned off to end the reset (1.6 = 1 Note: Output X'43’ can still set the “line sel error” latch.
when 0.1 = 1). The scanner is enabled when the ‘CSB i A_0 has no effect. .
disable’ latch is off. ’ 1.7 Not Used No effect. No effect
YOOI TOOOTOOO OO0 0000000000
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OUTPUT X‘44' (ICW 0-3, 5-15)

Output X'44’ is used to reset the following secondary
control field bits in the ICW: stop bit error/receive break/
abort, service request interlock, character overrun/underrun,
modem error and flag detection/disable zero-insert
remembrance. It is also used to set or reset the program
flag, pad flag/disable zero-insert and parallel data field in
the ICW. The interface address in the attachment buffer
address register selects the scanner and |CW associated with
this address.

This page shows the implementation of Output X’'44’
within the type 2 scanner. When the scanner decodes
Output X’44’, the scanner gates the contents of the general
register specified by the R field into the output register.
The scanner then gates the contents of the output register

1 bit resets gg-

(except 0.4 position) to the control logic. The state of each

bit received from the output register determines how the
inputs to the ICW local store O through 15 are modified.
Inputs 16 through 45 are not changed. Control logic
generates new parity.

(

( ¢ € € C € ¢ ¢ € ¢ C C C

Reset Character Overrun/Underrun

Reset Service
Request Interlock

Reset Stop Bit

% Check/Receive
— — — Break/Abort

Program Flag

Pad Flag/Disable
Zero-Insert Control

Reset Flag Detection/ .
Disable Zero-Insert Rem POF Bit 0
Unused PDF Bit 1
Reset Modem Check PDF Bit 2

PDF Bit 3

PDF Bit 4

PDF Bit 5

PDF Bit 6
PDF Bit 7

NERA
00|0.1[02[03|0alos|os]o7]|10]11|12|13]14|15|16|17] ScQisreR

Output 43 CCU Logic
Output 44
Output 45 OR Gate Output Reg
Output 46
——
Output 47
Sel TA921 OUTPUT
CSB Selo=0 CSB s ggg of 00}0.1/0.2/0.3/04]05/0.6|0.7({1.011.1|1.2[1.3]|1.4[15|1.61.7| REGISTER
CSB Sel1=0 A
‘ A Output
E— 2 2 TTITT T | T
Output 44 Output 0 To 15
1-O Reg Adr Bus 0-7, P X—X — X —X X
Output 44 sync A FL Output | | ] |
u
Out Good Parit A
= oty Short POR FL | Sshort POR Output 43 4347 —_ —_—
l Control Logic
OR OR Rst 44 Output 44 | R " P rated
Sync Ali tput i egeneration of associat
TA2N . Qutput 45 | OR I tion ‘:esoe‘:sa:e fiﬁ:ﬂed Lﬁ‘rlpc?;t:e'gr‘:;zttii Alin
—_———————t— Start of ccuTime | A Output 46 _| ot (T 2D) associated ICW bit (TA731,
I W1R2 Output 47 I TA741, TA751)
Output !nst | TO A Output 4347 |_ —_—— —_——— — — — —I—--— —_——
11 CD Time A Sample Output Data I
TO+T1 I w1 A Write X
‘ : 2nd Half Delayed (T1-T2)
CQ001 15 16
TA921
Storage* Output Timings ccu 0
CCU Clock |A|s|c|D|A|a|c|oIAIBICID] Tir[ne
X ommpess | 31 ICW LOCAL STORE (See Note)
11 Time of Output Inst. . {Non Output Inst)
:>- Y \ 1 Note: The 3705-80 containsonly 32 ICW local store locations.
-0 Reg Adr Bus Therefore, only 32 of the 96 available scan addresses are used.
Sample Output Data - 95
Scanner Clock M21 M22 M23 W2 R1 M1 W1° R2 M21 M22 M23 W2 | R1T3 TABTT
}t— ccu—>}t—— 5B ———| pC X
Time Time
Gate Output Reg I
ICW WORK REGISTER
Latched 1-O AdrBits4-7 I Parity Error
Output Register X Contents of General Register R Not CSB
Disable Lth —BAR Error
Sync Latch —_— I —_—
(X'44’ - X'47") A FL
Fetch OR A See B-130
&%t a7 N | *The scanner sets the sync latch whenever the Buffer R1T2 Reset Level 1 (Line Adr Bus Check)
scanner decodes an Output X‘41’ thru X'4F' TA921 TB131

Upper Scan Limit Latches

ICW Write ] instruction. When set, the sync latch allows

the scanner to execute the Output X'4X’
instruction the next CCU time.

OUTPUT X44’ (ICW
0-3, 5-15)

C

(
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OUTPUT X‘45’ (ICW 16-23)
Output X‘45’ is used to set the bits of the line control
definer (LCD) and the primary control field (PCF) in the

X'45’', the scanner gates the contents of the general register
specified by the R field into the output register. The
scanner then gates the contents of output register positions

LCD Bit 0
LCD Bit 1

PCF Bit 0
PCF Bit 1

Unused Bits

OUTPUT X‘45' (ICW

16-23)

LCD Bit 2 PCF Bit 2
ICW. The interface address in the attachment buffer address 1.0 through 1.7 to the control logic. The control logic in- LCD Bit 3 PCF Bit 3
register (ABAR) selects the scanner and |CW associated with hibits the regeneration of old ICW bit positions 16 through
this address. 23, and sets a 1 in the new |CW bit when the associated GENERAL
output register position contains a 1. |CW positions 0-15 REGISTER
This page shows the implementation of Qutput X’'45’ within and 24-45 are not changed. The control logic generates new
the type 2 scanner. When the scanner decodes Output parity. l
CCU Logic
te Output Re l:
Output 43 Gate Outpu g X
Output 44 I
Output 45
Sel OR
CcsB End of Output 46 OUTPUT
CSB Sel0=0 CSB - ] REGISTER
— . T3 : Output 47
CSBSel 1=0 Output -
W2R1 A a5 TA921 N | TBOS51
1-O Reg Adr Bus 0-7, P Output 45 Output 16 to 23 X
. Output 45 Sync A
Out Good Pari Decode A FL Output
t t
ut Scoc ’anty Short POR FL | short POR Output 43 4347 [Gonirol Logic B — — — — —
TA911 D EEE— ntrol Logic
OR OR Rst 45 M Regeneration of old ICW
Sync | LD :
Output 45 bits inhibited. A 1 in the
TA921 Start Taon . ‘ A P OR output register position
—_—,———— g —q of CCU Time Output 46 I sets the associated new
CCU Logic | W1R2 CSB Output 47 ICW bit (TA111, TA811)
Output Inst — =
e | 10 A Output 4347 |—— —_—— —_—— e —— —
11 CD Time Sample Output Data
A | w1 Write
TO+T1 A X
| 2nd Half Delayed (T1-T2)
CQo001 |
TA921
0 15 16 23 24 45 2@P
0
Storage* Output Timings
|
CCU Clock |A|B|C|D|A|B‘C|DIAIBICID| 31 CW LOCAL STORE (See Note)

11 Time of Output Inst, S {Non Output Inst)
1-0 Reg Adr Bus — X X ]
Sample Output Data R
Scanner Clock M21 M22 M23 W2 Rt M1 W1 R2 M21 M22 M23 W2
}t— ccu—>}t———csB ——>]
Time Time
Gate Output Reg |

Latched 1-0 AdrBits4-7 I

Output Register X Contents of General Register R
Sync Latch N |

(X'44' - X'47')

Output ]

(X'45' - X*47')

ICW Write

Upper Scan Limit Latches

*The scanner sets the sync latch whenever the
scanner decodes an Output X'41’ thru X'4F'
instruction. When set, the sync latch allows
the scanner to execute the Output X'4X’
instruction the next CCU time.

Note: The 3705-80 contains only 32 ICW local store-locations.
Therefore, only 32 of the 96 available scan addresses are used.

95

Parity Error

FHTS
X

ICW WORK REGISTER

Not CSB
Disable Lth BAR Error
AR FL
Fetch OR A Soe B130
Buffer R1T2 Reset Level 1 (Lino Adr Bus Check)
Ao TB131
- ™, Lo Pl ® - . e oy L
YOy My Y Y oY Y Y T lj‘) i)
R N 4 N/ s S . \\H,,E N v ¥ . D
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OUTPUT X’'46’ (ICW 24-33)

Output X'46’ is used to set the bits of the serial data field
(SDF) and the NRZI control bit in the ICW. The interface
address in the attachment buffer address register (ABAR)
selects the scanner and |ICW associated with this address.

specified by the R field into the output register. The
scanner then gates the contents of output register positions
0.0 and 0.6 through 1.7 to the control logic. The control
logic inhibits the regeneration of old ICW bit positions 24
through 33 and 44 and sets a 1 in the new ICW bit when
the associated output register position containsa 1. ICW

Set NRZI Control .

(ICW bit 44)

CCCC0CCCC0 000

Unused Bits

SDF Bit 0

SDF Bit 1
SDF Bit 2

SDF Bit 5

SDF Bit 3

SDF Bit 6
SDF Bit 7

SDF Bit 8
SDF Bit9

This page shows the implementation of Output X‘46’ with- positions O through 23, 34 through 44, and 45 are not ggg:ig_lélﬁ
in the type 2 scanner. When the scanner decodes Output changed. Control logic generates new parity.
X‘46’, the scanner gates the contents of the general register l
CCU Logic
Output 43 l
Output 44 Gate Output Reg X
Output 45 I I
— OR
Sel Output 46
e
End of Output 47 OUTPUT
CSBSel0=0 CSB 3 CSB pathobd bR | 00|01} 02]03|04|05|06}{07] 10| 11]|12]13|14|15 |16 1.7 REGISTER
TA921
CSBSel1=0| A Output
— Output W2R1 A 46 | | TBOS51
46 Output 24 To 33
1-O Reg Adr Bus 0-7, P Output 46 S X X
= Decode ute yne Al FL Output 1 NRZI Control (ICW 44)
Out Good Parity A 4347 o . I
Short POR FL | Short POR Output 43 r Control —_—
OR OR 2::‘ :6 Output 44 | Logic Regeneration of old ICW
Output 45 bits inhibited. A 1 in the
TA921 TA921 . P OR I output register position l
— e e e e Stsart of CCU Time A Output 46 I sets the associated new
CCU Logic _l wing G5B — Owpr a7 | ICW bit (TA231, TA271)
Output Inst | T0 A -
— Output 4347 -4yt -4 -
11 CD Time Sample Output Data ' P .
A w1 Write 1
TO+T1 ' A X X X X-X—X
2nd Half Delayed (T1-T2)
cQoo1 |
0 23 24 33 34 44 45 2@ P
0
CCu
Time
Storage* Output Timings CSfB | )
Buffer 31 ICW LOCAL STORE (See Note)
CCU Clock |A|e|c|D|A|a|c|D|A|B|c|0| quress X —
. sgister Note: The 3705-80 contains only 32 ICW local store locations.
11 Time of Output Inst. . Non Output Inst) Therefore, only 32 of the 96 available scan addresses are used.
1-0 Reg Adr Bus -, ¢ X X ] 95
Sample Output Data | i PC TA511 I R1T3
Scanner Clock M21 M22 M23 W2 R1 M1 W1 R2 M21 M22 M23 W2 x
}t— ccy—— -} t———— csB ——>~|
Time Time
Gate Output Reg - ICW WORK REGISTER
Latched -0 AdrBits4-7 [
Output Register )( Contents.of General Register R Parity Error TA511
Sync Latch .
i Zcar) Diatio Lth  (—DAR Error ) SeeB130
Ot wrar) EIN— *The scanner sets the sync latch whenever the OR A (Line Adr Bus Check)
) : scanner decodes an Output X'41’ thru X'4F’ gﬁtf‘f’:r R1T2 Reset Level 1
:j:ww::e Limit Latch A instruction. When set, the sync latch allows —_— |
pper Scan Limit Latches the scanner to execute the Output X'4X’ TA921 78131
instruction the next CCU time.

(«

"

OUTPUT X‘46’ (ICW
24-33)

y
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STORAGE TIMING OUTPUT X'44’, X‘45’,
X‘46’, and X‘47'

Storage timings for Output instructions X’44’ through
X'47' are shown on this page.

Storage* Output Timings

CCU Clock

11 Time of Output Inst, —

|A|B|CID|AIBIC|DIAIBlClDI

(Non Output Inst)

1-0 Reg Adr Bus s - X X ]
Sample Output Data ||
Scanner Clock M21 M22 M23 W2 R1 M1 W1 R2 M21 M22 M23 W2
}e— ccu—>-}e csB >|
Time Time
Gate Output Reg R

Latched I-O AdrBits4-7 [

Output Register X Contents of General Register R
Sync Latch I

(X'44’ - X'47’)

Output [

(X'45' - X'47')

ICW Write

]
Upper Scan Limit Latches

*The scanner sets the sync latch whenever the scanner decodes an Output X'41’
thru X‘4F’ instruction. When set, the sync latch allows the scanner to execute
the Output X'4X’ instruction the next CCU time.

STORAGE TIMING
OUTPUT X‘44'—X‘'47° INSTRUCTIONS
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Ones Counter Bit 0
Ones Counter Bit 1

OUTPUT X'47' (ICW 34-37 AND 39-43) X'47’, the scanner gates the contents of the general register Ones Counter Bit 2
Output X‘47' is used to set the L2 interrupt pending bit specified by the R field into the output register. The Last Line State
and priority bits in the ICW. The interface address in the scanner then gates the contents of output register positions Not "’:;’ « Be O—R d for RPQ
attachment buffer address register (ABAR) selects the 0.6 through 1.7 to the control logic. The control logic - Me :B:;er‘: o "
. . . . .. i us’ —
scanner and |CW associated with this address. inhibits the regeneration of old ICW bit positions 34 Unused Bits eserved
. L2 Interrupt Pending
through 37, and 39 through 43. The control logic sets a Priority Bit 1
Output X’47' is used to set the ones counter bits and the 1 in the new ICW bit when the associated output register Priority Bit 2
last line state bit for diagnostic purposes. position contains a 1. ICW positions 0 through 33, 38,
and 44-45 are not changed. The control logic generates GENERAL
This page shows the implementation of Output X‘47’ with- new parity. REGISTER
in the type 2 scanner. When the scanner decodes Output
Output 43 CCU Logic.
Output 44 I
Output 45 Gate Output Reg
OR X
Output 46 | |
OQutput 47
Sel End of ouTPUT
nao
CSB Sel 0 = 0 CcSB s cSB TA921 00/01]02}03|]04|05/06]|07]|10|11}12]13]14]|15]|16] 1.7 REGISTER
csBSel1=0] A —] - ' '
CoBsell1=0 | W2R1 A
1O Reg Adr Bus 0-7, P Output 47 1 Sinhy Output 34 To 43 >I< oot
m—— Decode N Output 47 Sync all L 4 Output
00 arity
Short POR FL Short POR Output 43 4347 I_' - — —IT e
TA911 OR OR Rst 47 Output 44 Control
PC ‘ Sync —_— ] I Logic Regeneration of old ICW ‘ |
TA921 TA921 Output 45 OR bits inhibited. A 1 in the l
- 1 Start of ccuTime | A Output 46 s the acsociated new PG
CCU Logic 1 wirz €SB Output 47 | ICW bit (TA641, TB021). , |.
Output Inst I T0 A Output L —— — _—— — _J
11 CD Time Sample Output Data I I 43-47
A W1 i .
TorT A Write X X—X
| 2nd Half Delayed (T1-T2) |
€Qo01 T 0 33 34 37 39 43 441452
Storage* Output Timings ~ CCU 0
Time
CCU Clock lAIBlClDIAIBlC'DIAlB'ClD' i
N T iy p— L ICW LOCAL STORE (See Note)
{1 Time of Output Inst. o {Non Output inst)
Note: The 3705-80 contains only 32 |CW local store locations.
1-0 Reg Adr Bus 1 X X | 95 Therefore, only 32 of the 96 available scan addresses are used.
Sample Output Data m
Scanner Clock M21 M22 M23 W2 R1 M1 W1 R2 M21 M22 M23 W2 PC l R1T3 TA511
jt— ccu——>t———— cs8 ——>{
Time Time
Gate Output Reg & ICW WORK REGISTER
Parity Error
Lotched 1-0 Adr Bits 47— I
QOutput Register x Contents of General Register R ggtagliith BAR Error
Sync Latch S A FL ;
(X'44’ - X'47) Fetch OR A See B-130
- Buffer R1T2 Reset Level 1 (Line Adr Bus Check)
&J't‘ps:{t. a7 — I *The scanner sets the sync latch whenever the —
scanner decodes an Output X‘41’ thru X'4F’ TA921 TB131
ICW Write | instruction. When set, the sync latch allows
imit Latches .
Upper Scan Limit Latc the scanner to execute the Output X'4X’
instruction the next CCU time.

OUTPUT X‘47' (ICW 34-37 3
AND 39-43) B'z 10



SCAN ADDRESSING DATA FLOW B.ZZQ

ATTACHMENT | TYPE 2 L!B select A, B
SCAN ADDRESSING DATA FLOW o o _ BASE COMMUNICATION  ccy gutbus .
SCANNER ) Adr select 1,2,4,8 ToLIB
Byte 1,bit6
iti i t] ‘42"
See B—230 for description ,« position on bus X Output X 5
o ‘ . . 1 - | 1.7 See B—230 for details
Z Bus from CCU ' . tng:\e;_imit ‘on scan limit modification
Latches 4
TB041 csB
1 Scan Counter 7 time
o] A . - X Not R1 time 0 47
or or or .
e 8 4 2 1 . . 1490 Scan Addressi . X Write
oc|p |e |F X °“‘p“‘1x54’ Bit0 | Bit1 | Scan oo paessma) X N ro——
1.2 e e Substitution 0 0 96 Local
CX005 Control 1 6
) 0 48 Store
1 2 3 4 Register
‘ X006 1 1 16 31___TAsN
0 1 8 Note: The 3705-80
See B—240 for . ’ contains only 32
scan counter details . XCO0T2 o ICW local store
pr— gt;zs;:g::tuon Aor D (Note 2) locations. Therefore,
2 L 1 2 3 4 l Register B or E (Note 2) on/}; 3;2, of the 96
availiable scan
: } CX006 Cor F (Note 2) addresses are used.
R2T2
Modify
i_ Not CO N ICW Work Register
10+ P | Line Address Bus 3 (48)

TAS511 CSB Data In 1-7 From
LIB
Substitute control
register bit positions Remarks ', SCAN ADDRESS TIMINGS Control Logic 7
A,B,IA or|B or|C or| For details on LIB
! 2 314 orCID |E |F 8l4)2]7 c c c ¢ c ¢ c control lines see
< 7 : C —
— 71\ v N v 7 Attachment Base Clock 0 | 1 I 2 l 3 I 4 | 5 | 6 l 7 l |B .260
LIB Interface Address . " LIB Control Lines
.‘ i T|T|TlTIT‘T]TITIT|TlTlT|TIT|TlTITlTIT‘TlTlTlTlTITITITIT|TITlTiT
Sub cntl Reg 1 = 1 ) Substitution Timing Pulses 0]'1°2]'31'0 "1 '2]'3'0l " 11°2/'3 0] 1 2 3] 0] 1 2'30] 1 2 30 1 2 3 0123 To
I1f Scan Counter X1 x!I x|l x| 1 1| x (}onflgura_tnon e
hatiadiosmicJLER I IR (O IO I . fintf adr = E or F Scanner Clock Ry | My I W | R2 I Ma1 | M22 I Ma3 l Wo R
orce bit positions 0 0 Modified R \ .
j——— - .
as shown. adr = 020 CCU Time CSB Time
Sub cntl Reg2 =1 Substitution P Scanner Cycle N
If Scan Counterintfadr) x | x | x| x] 11110 | x Configuration Scan Count \n X n+1 {
=Cor D N (intfadr=Cor D Scan Counter
force bit positions 1 1t]o0l0}j0}jO0Oi1]O Modified Line Address Bus )d
as shown. adr = 022 ;
Sub Cntl Reg 3= 1 Substitution LIB and Adr Select ) ) Y__z
: Configuration
I_ffcanBCounter intfadr] v | x| x| x 11o 1 X (intf adr = A or B Local Store .
=Aorg, - Address Scan addressing
force bit positions 1 11o0loloj1]olo Modified
as shown. -~ adr =024 '
: Read ICW
Sub Cntl Reg 4 =1 Substitution .
If Scan Counter intf xIxIxlIxl1lololx Configuration Write ICW
2 T Bors. fintf adr = 8 or 9) e ycle] _ EEEE
fort;.le bit positions 1{11l0o0flolol1]1]o Modified (every cycle)
as shown. adr = 026 . ;
R ] Legend: Contents changes value Only at:
X = don’t care bit f ® Gated bit service
. X ® Disable or select LIB reset
Any scan counter output that does not match the substitu- ® CSB wants a priority register
it;t)nno::or;‘\(f;gilg:‘t;f)n for the associated substitution control register { i Contents of Counter, Bus, or Select Lines. ;
Notes:
1. CO1 steps every 2.0 microseconds. 2. A and B select respective LIBs. C, D, E, and F do not select LIBs or |CWs. 3. This bit must always be zero for the 3705-80.

20 000 000000

o Y Y N N 7 NS N 4

7300000000330 330300030¢



SCAN ADDRESSING
Description for B-220. The numbers refer to corresponding
numbers on the data flow.

1 Scan Counter

The scan counter runs continuously, stepping through 96
different states. See B-240 for details on the scan counter
positions and sequence of interface address outputs.

If the scan counter output is not modified, the type 2
scanner scans 96 different interface addresses in a period of
192 microseconds. Without modification, the scanner

can not handle line speeds higher than 4,800 bps without
the possibility of undetected bit overrun/underrun
conditions.

Two modifications can be made to the scan counter output
to allow the scanner to handle line speeds of up to 57,600
bps. These modifications are made in conjunction with the
substitution control register and the upper scan limit
latches.

2 Address Substitution

The bit configuration in the substitution control register
determines how the scan counter output is modified. The
chart on B-220 shows which scan counter bit positions are
modified for each substitution control register position.
This modification causes certain fixed interface addresses
assigned to line interface base (LIB) position A to be sub-
stituted on the line address bus for certain normal scan
counter output states. When operating in this manner, the
type 2 scanner is forced to scan the fixed address, or
addresses, with an effective scan period of 16.0 micro-
seconds. This is because address substitution occurs every
eighth time the scan counter changes state (see B-240 for
the scan counter sequence). This allows the fixed address,
or addresses, in each scanner to handle line speeds up to
57,600 bps, independent of the state of the upper scan
limit latches in the scanner.

The following table shows which addresses are substituted,
and which addresses are not scanned as a result of that sub-
stitution when the different substitution control register
bits are on.

CCCCCCCCCCCCCCCCCCCECeeCCCeceacccoc

Substi- Fixed Address Sub- Addresses Not Scanned
tution stituted in the Type 2 in the Type 2 Scanner
Ctrl Scanner If Substitution If Substitution Ctrl Reg
Reg Bit Ctr/ Reg Bit is ON Bit is ON
1 Adr0in LIB position A Adr Eand Fin LIB
positions A-F (See Note)
2 Adr 2 in LIB position A Adr Cand D in LIB
positions A-F (See Note)
3 Adr4in LIB position A Adr Aand Bin LIB
positions A-F (See Note)
4 Adr 6 in LIB position A Adr 8 and 9in LIB
positions A-F (See Note)

Note: A and B select respective LIBs.

C, D, E, and F do not select

6 ICW Local Store

The type 2 scanner contains a local store array that con-
tains 32 addressable interface control words (ICW). Each
ICW contains 46 bits plus 2 parity bits. A distinct ICW is
associated with each line interface, or autocall unit inter-
face, attached to the scanner through a LIB. See chart on
B-250 for the relationships between the modified line
address bus output, ICW array selection, and interface
address selected for the scanner.

See B-220 for scan address timings to read out and write
into the ICW associated with the selected interface address.
CSB time gates the address to the local store, and the con-
tents of the selected ICW are placed in the ICW work reg-
ister at R2T2 time. The scanner control logic examines

When a hardware interface bit service or a program service
level 2 interrupt is required, the ICW contents are modified
and written back into the local store at W2T1T2 time. [f
the ICW contents are not modified, they normally are not
written into the local store array because the original con-
tents are not destroyed during read-out.

7 LIB Control

The scanner control logic sends a ‘control in B’ signal to the
selected interface which gates the status of certain data com-
munications equipment lines and certain latchesin the inter-
face hardware back to the scanner. See B-260 for details.

LIBs or ICWs.

3 Line Address Bus

Ten address bits plus a parity bit are on the line address
bus, but for scan addressing, CSB sel 0 and CSB sel 1 are
ignored. Parity is generated over the eight bit address on
line address bus positions 2-9.

4  Upper Scan Limit Modification

The type 2 scanner has two upper scan limit latches.

The scanner modifies the address on the line address bus
according to the state of its upper scan limit latches. See
the chart to the right for the actual line address bit positions
modified by the four states of the upper scan limit latches.
The line address bus output may be modified in some form
as shown in the chart.

If the scan counter output is not modified by address sub-
stitution, the four states of the upper scan limit latches
create the following effective scan periods:

3705-80
Number of
Number of | times each 1.0 usec

Upper | Actual Interfaces Interface is Cycle Time
Scan | Scan actually scanned in Effective
Limit | Counter | scanned by | Scan Counter | Scan
State | Period Scanner Period Period

00 192 usec 96 1 *192 usec

10 192 usec 48 2 96 usec

11 192 usec 16 6 32 usec

01 192 usec 8 12 16 usec

*The effective scan period is for 96 addresses since the
attachment base steps through 96 addresses.

B  LIB Select and Address Select

Every 2.0 microseconds, the scanner selects a line interface,
or auto call interface, by sending the modified line address
bus output to the LIB and interface by means of the LIB
select and address select lines.

the contents of this ICW and the ‘control in B’ status.

UPPER SCAN LIMIT MODIFICATION OF LINE ADDRESS BUS

(Note) Address Bit Positions Interface Modification
Upper Scan it Lines Selected Performed
Limit Position A Bl Aor|Bor|Cor| g | 4 | 2 | /nes Selecte
orC| D E F (See Note) (See Note)
00  |Lineadrbus | 1 _‘ 4 ‘__ ‘ 1 ‘ ‘ __‘ _‘ Sel A, B,or C Invert ‘A, B, or C’ bit
(96 lines) || ocal store adr 0 Adr sel y
| Lineaddrbus | 0 | ‘ 1 ‘__4 1 ‘ _‘J ‘ ‘_, Sel D, E,or F Invert ‘A, B, or C' bit
Local store adr 1 Adr sely
Line adr bus X A,B,orC Force ‘A, B,or C’' bitto O
10 - 4+ "+l 1+l + 14—
(48 lines) | Local store adr 0 Adr sel y
Li dr b Force bit ‘Aor D' to 1
1  Lineadrbus | X | X [ X_| X ~—‘——¢ ——‘——i— Sel A and ‘A, B,or C',‘Bor E’,
(16 lines) | \ocalstoreadr | 0 | 1 | 0 | 0 Adr sel y ‘Cor F' 0 0.
01 Lineadrbus | X | X |} X | X | v [ | [ [_| X [SelA If bit 8 =1, force it to 0 and
(8lines) [ ocalstoreadr | 0| 1] 0] o0 | o 1 | Adrsely force bit 1to 1.
1fbit8 =0, do not modify
Line adr bus X| X | x| x]o ‘ ‘ Jsera it, but force bit 1 to 0.
e — — —— b~ —— — —— . e
| 1 B Adr sel In both cases, force bit ‘A or
Local store adr 0 0 0 0 0 rsely D' to 1and ‘A, B, or C',
‘Bor E’',’Cor F' to O.
* indicates no modification
X indicates don‘t care Modified Line Line Selected
Adr Bus Position | ywithin
8|41 21| 1|LIBA
#o0 o fo]o 0
0o |1 0 2
0 1 0 0 4
Upper scan limit = 01 forces this -
interface line selection sequence if 0 1 1 0 6
address substitution has not modi- s
fied the scan counter sequence. o|lo}o 1 1
40 |0 |1 1 3
{o |1 [0 |1 5
10 [ 1 |1 1 7

SCAN ADDRESSING
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SCAN COUNTER

e Stepped every 2.0 microseconds at CO1 time (see B-220).

o There are 96 different states—one for each interface ad-
dress in the communication scanner. Although 96
addresses are scanned, only the first 32 addresses (00-31)
are used in the 3705-80.

e The relationship of the output state of the scan counter
with respect to the line address bus bit positions is
shown in the chart.

Position ‘A, B, or C' — A one indicates A, B,or C is
selected.

A zero indicates D, E, or F is
selected.

Position ‘A or D’ — A one selects A if position
‘A,B,or C'isaone,or D if
position ‘A, B, or C’ is a zero.

Position ‘B or E’ — A one selects B if position
‘A,B,orC’isaone,or Eif
position ‘A, B, or C’ is a zero.

Position ‘C or F’ — A one selects C if position
‘A, B,or C'isaone,or Fif
position ‘A, B, or C' is a zero.

Only one position from among ‘A or D’, ‘B or E’,
and ‘C or F’, can be active at a time.

These four positions define the selection of A
through F. C, D, E, and F do not select LIBs or ICWs.
However, A and B do select respective LIBs.

Positions 8, 4, 2, 1 form the hex representation for
the line address within the selected LIB.

e The scan counter generates interface addresses in the se-
quence shown in the chart. The LIBs are selected in
sequence—however, the even interface addresses within
each LIB are generated consecutively, followed by the
odd interface addresses.

SEQUENCE OF INTERFACE ADDRESSES GENERATED BY SCAN COUNTER

Scan Counter Bit Positions
Interface
Interface A, B, LIB Line
Address (Hex) orC AorD BorE CorF 8 4 2 7 Selected Selected
< LIB Address ————<— wit':it:rsf;‘;i':::LlB ™

020 1 1 0 0 0 0 0 0 A 0
022 1 1 0 0 0 0 1 0 2
024 1 1 0 0 0 1 0 0 4
026 1 1 0 0 0 1 1 0 6
028 1 1 0 0 1 0 0 0 8
02A 1 1 0 0 1 0 1 0 A
02C 1 1 0 0 1 1 0 0 (o}
02E 1 1 0 0 1 1 1 0 E
021 1 1 0 0 0 (o] 0 1 1
023 1 1 0 0 0 0 1 1 3
025 1 1 0 0 0 1 0 1 5
027 1 1 o] o] 0 1 1 1 7
029 1 1 0 0 1 0 0 1 9
02B 1 1 0 0 1 0 1 1 B
02D 1 1 0 0 1 1 0 1 D
02F 1 1 0 0 1 1 1 A F
030 1 0 1 o] 0 0 0 0 B 0

+ + + + + Even lines then odd lines + +
03F 1 0 1 0 1 1 1 B F
040 1 0 0 1 0 0 0 0

* + + ? { Even lines then odd lines
04F 1 0 0 1 1 1 1
050 o] 1 0 0 0 0 0 0

* * L + * Even lines then odd lines
05F 0 1 0 0 1 1 1
060 0 0 1 0 0 0 0 0

+ + + + { Even lines then odd lines
06F 0 0 1 0 1 1 1
070 0 0 0 1 0 0 0 0

* * * * F Even lines then odd lines
07F 0 0 0 1 K IENE

OO 0O 0 0 DO OO0
N 4 N R 4 N AN 4 A N (S B4 Ne_ N o R

SCAN COUNTER

/[
-
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SCAN ADDRESSING EXAMPLES

d Positic 'See Not
. Address Positions (See Note) Interface Lines ;f::::;il Modification
sition A, B|Aor| Bor| Cor d
old E F 8 4 2 1 Selecte Selected Performed
EXAMPLE 1: All Substitution Ctrl Registers = 0, Upper Scan Limit = 00 (96 lines)
Scan Counter 1 1 V] 0 1] 1 1 1 See B-240
rl-.;ne Address Bus 1 1 0 0 0 1 1 1 No Adr Substitution
m—odiﬁed Local Store Adr 0 1 0 0 0 1 1 1 Sel LIB A 027 Upper Scan Limit
Adr sel 7 @
EXAMPLE 2: Substitution Ctrl Reg Bit 1 = 1, Upper Scan Limit = 11 (16 lines)
SanCounter 1 f1 o0 fo | (1 v o _ |___ |SeB20
Line Address Bus 1 1 0 0 0 0 0 0 Adr Substitution
Modified Local Store Adr | O 1 0 0 0 0 0 0 | SelLIBA 020 Upper Scan Limit
Adr sel 0
EXAMPLE 3: Substitution Ctrl Reg Bit 4 = 1, Upper Scan Limit = 00 (96 lines)
Scan Counter 0 0 0 1 1 0 0 1 See B-240
Line Address Bus 1 1 0 0 0 1 1 0 Adr Substitution
Modified Local Store Adr 0 1 0 ] 0 1 1 0 LIB sel 1-intf 1 026 Upper Scan Limit
Adr sel 6-intf 1 & 2 @
EXAMPLE 4: Substitution Ctrl Reg Bit 2 = 1, Upper Scan Limit = 01 (8 lines)
Scan Counter 11110 o|l1]0]o0}jo See B-240
| LineAddressBus [ 1 | 1 [0 (o 1] 0 fo o | _No Adr Substitution
Modified Local Store Adr 0 1 0 0 0 0 0 1 Sel LIBA 021 Upper Scan Limit
Adr sel 1
EXAMPLE 5: substitution Ctrl Reg Bit 3 = 1, Upper Scan Limit = 10 (48 lines)
Scan Counter 0 1 0 0 1 1 1 0 See B-240
Lin_eﬁig_rgs_B_gg . _2_ 1 0 0 1 1 1 0 _ . No Adr Substitution
Modified Local Store Adr 1] 1 0 0 1 1 1 (1] Sel LIB A 02E No Upper Scan Limit
. Adr sel E
EXAMPLE 6: All Substitution Ctrl Registers = 0, Upper Scan Limits = 01 (8 lines)
Scan Counter 0 0 4] 1 0 1 1 1 See B-240
Line Address Bus 0 0 V] 1 0 1 1 1 No Adr Substitution
—_———- | — |- — ] ——— — — | —_— —_——_— T
Modified Local Store Adr | O 1 0 0 0 1 1 0 | selLIBA 026 Upper Scan Limit
Adr sel 6 ®

Note: A and B selective respective LIBs. C, D, E, and F do not select LIBs or |CWs.

L These addresses do not appear as such during scan addressing,"but are seen in
ABAR during a program level 2 interrupt as shown on B-330.

ICW LOCAL STORE/SELECTED INTERFACE ADDRESS RELATIONSHIP TO SCAN ADDRESSING

Modified Line Address Bus Positions (See Note)

A, B, Aor Bor Cor
orC D E F 8 4 2 1
| . 7
Y Interface Address Selected
;’;:c‘ZZ’ZII,B Scan  Communication Scanner
\ ICW Local Store Counter #1
é @ @ @ @ 020 |[ 020
» » » » -
2 2 2 2 o
Lssel < ® 027 027
LIBAorD 058 o8
- ©
=) ] o
N LIB-A I 02F
~ 030 030
LS Sel
LIBBorE | < o
§ LIB-B 03F 03F
~ 040
LS Sel
uBcore~ 1 <
N LIB-C L 04F
d 050
LS Sel
LIBAorD T <
N LIB-D _ | _osF
~ 060
LSsel
LIBBorE "~ 1
§ LIB-E 06F
d ' 070
LS Sel
LBCorF=! S
§ LIB-F O7F
0 ICW Positions 47

SCAN ADDRESSING EXAMPLES

CCCCCCCCCCCCCCCCCCCCCCCCOCCOC0OC0CCdc
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DATA IN/DATA OUT LIB TO SCANNER
(PART 1 OF 2)

B-260

DATA IN/OUT—LIB TO SCANNER SCANNERI LB
(PART 10F 2) Diag Mode 1 Logic Pages for Line Set
. . . 1 Diag
Serial Data Field Positions X ] ]
See B-270 for description of numbered control circuits I ~ A/B Registers Logic Page
LIBs A or B . . 3 4 5 6 7 8 Data Terminal Ready X —2 LS1 VB160
—_— A Control In A (Interface string) LS2 VB140
. Sync Mode )I( LS3 (HDX) VB100
e Set Mode N T 4 Data Out (1-7) | LS3X (Duplex) | VB120
’ LS4 VB
e Disable (PCF X'F’) External Clock X =& Feedback e Vg?gg
e CSB Disable —$ Data Rate Select )|( 5 C Test LS8 VB200
EEE—— A Control Out A (Interface String) ) l
o Select LIB Reset OSC Sel Bit 1 . —5
(See B-170) L 3 | |
OSC Sel Bit 2 7
Sel Line X X
> - e J
A ‘
A Register
Data In (1-7) | Data In (1-7)
Late Sample 4 2 3 4 5 6 2 "
Gated Bit Svc Feedback .
R2T1 X e X = X Early szv";’_:"_'; A Error e Force X’F'in LCD SelLine¥Y | Y
2 1 5 ® Inhibit Set of SCF 1 (svc req) 3 Control In B A
OE . :
] TA111 . Sel Line X ﬁ
B Data Register ” —] A | Abandon Call and Retry M 1
TA341 — Clear To Send P t Next Digi 12
TA331 'ear o' en X 1 AUTOCALL resen ] ex lg!t M
—J OR FEEDBACK Ring Indicator )l( 2 INTERFACE Data Line Occupied )l( 3
) 9 B, All 7 Data In lines ] TEST Data Set Ready )'( 3 Power Indicator )'( 4
B <'ia ahregvs r contzms checked for feedback error Rcv Line Signal Detector )I( 4 Unused )'< 5
only the status gate — T "
o (y;ontrol t Bga ] SCANNER R?c Data Buffer )-( .5 C.aII Ongma;‘ng Status )'( 6 + Sots SDF 2
Diag ’Mode )‘( 6 Sel Line Z Bit Service Request )l( 7 S
Bit Svc Request 17 —
LIBsAorB X Control OutB | A '—‘
—_— Al Control In B (Interface string) /V@ B Register Sets SDF 5
’ " t (CRQ
Control In BLTH [T L 1 é,r LINE INTERFACE 2 - Call Request (CRQ)
fevery scan cycle) LIBs Aor B 3 Digit Present (DPR) |
A Control Out B (Interface String) PH )l(
. . — 6 Sel Line X | A Rcv Data Space x 3 4 - Digit Number 8 M Feedback
Xmit Mode [Transmit PCF 8,9,A,B, C, or[D(Not Tag or SDLC)] 4 8 Register I 4 I Test
New Sync  (When in BSC or SDLC and PCF State A) Note 4 . Xmit Mode x4 5 ™ Digit Number 4
Request To Send (Transmit PCF 8,9,A,8,D, or (C and Not Tag) s l |
- igit Number 2
Send Data o New Sync 5, Feedback 6 Digit X
e Transmit Bit SVC Data Out (1—7) S PH )I( ' Test 1 PH |
in Di Request To Send | 6 Digit Number 1 .
o Dial Bit SVC ‘ ISDF 2 I Call Request (When in Dial PCF States 4,5, or 8) 2 ‘ on quest To Send . 7 = X
D. . P . . 3
e CSB Disable I SDF 5 I igit Present (When in Dial PCF State 8) = Send Data Buffer,)l( 7 I
Sutoct LIB Fost "7 [POF 4] Digit Number 8  (When in Dial PCF State 8) 4 7 :
) ect . . .
(see B-170) PDF 5 | Digit Number 4 {When in Dial PCF State 8) 5, !‘lote: .BSsttate A should n;ot be used if the new sync latch is not present
L 6 in the line interface,; otherwise, a feedback check may occur.
e Disable (PCF X'F’) [POF 6] Digit Number 2 (When in Dial PCF State 8)
(se0 B-170) [PDF 7] Digit Number 1 (When in Dial PCF State 8) ?
LIBs Aor B ‘ : ) 1
—_— N Control In C (Interface String)
———"— 7 Sets SCF 0 (Receive Break) for start-stop
SCANNER | LIB
YOO 000 00000 YOO T OO YD
NG N " \ b S 4 N 4 N N NV .4 N . N N4 4 N s RN N N 4 N A g N4 N N RS 4 4 N N 4 Y
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DATA IN/OUT LIB INTERFACE

(PART 2 OF 2)

Description for B-260. The numbers refer to control
circuits shown on B-260.

3 & 6 The CSB disable latch turns on by executing
Output X’43’ (1 in byte 0, bit0 and 1 in byte 1,
bit 6), by an IPL reset, by the control panel

Reset pushbutton, or by power on/off reset. When
the CSB disable latch is on, the data out lines are held
off while ‘control out A’ and ‘control out B’ are sent
to the interface to reset the hardware latches. A feed-
back test then occurs. (See B-170.)

1 Every 2.0 microseconds during scan addressing, the
type 2 scanner selects a line interface, or auto call
interface, by sending that interface address to the
LIB and interface over the ‘LIB select’ and ‘address
select’ lines (See Note). The scanner sends a ‘control 3 With bit service on, a disable (PCF state F) sends
in B’ signal to the interface that gates the status of ‘control out A’ and ‘control out B’, to the interface
certain data communication equipment lines and with data out lines held off to reset the control
certain latches in the interface hardware back to the latches in the LIB. The fall of ‘data terminal ready’
scanner. signals the data communications equipment that the

interface is disabled and for the data communications

equipment to terminate that connection. A feedback

2 This status is stored in the B data register and is avail-
test then occurs. (See B-460.)

able to the control logic and the display register. See
B-150 for the status bits buffered in the B data
register.

3 PCF state X'1’ (set mode) gates the set mode SDF bit
configuration over the data out lines and gates this
data into the ‘A register’ of the scanned interface by
sending the ‘control out A’ signal. Bit service request
is not required to set the ‘A register’.

SCANNER INTERFACE TIMING TO LIBS

Attachment Base Clock Co

3 & 6 When Qutput X’43' is executed with the set

function on (1 in 0.0) and any ‘disable LIB

position 1-6’ on (1 in corresponding byte and
bit position), the line ‘select LIB reset’ is active while
scanning the interface/autocall lines on the disabled

LIB. At this time the data out lines are held off

while ‘control out A’ and ‘control out B’ are sent to

the interface to reset the hardware latches. A feed-

back test then occurs. (See B-170.)

e Two signals are sent from the type 2 scanner to
the interface without any control signals to gate
them. These are the ‘reset bit service’ and ‘test
data’ lines.

— The ‘reset bit service’ line resets the ‘bit service
latch in the interface hardware on the cycle in
which it is sensed. This notifies the interface
hardware that the service request has just been
honored. A feedback check then occurs.

’

6

— When diagnostic wrap mode is used, the scanner
places the transmitted data of the diagnostic
transmit line in a ‘test data’ latch in the type 2
scanner hardware. The receive lines sample the
state of this ‘test data’ latch and use it as re-
ceived data.

e Bit Overrun Reset
Grounded in the scanner
e LIB Active In
Held at the down level in the scanner

4 The scanner ensures the latches are set to the correct

value by sending ‘control in A’ to the interface hard- Scanner Clock Ry M,

ware which gates feedback signals (from those latches

just set) over the data-in lines to the scanner. l—d—— CCU Time
LIB Select/Address Select — X X

lT0|T1IT2|T3|T0|T1|T2]T3|T0|T1 Tz[TSIT

C2 C3 | Ca | Cs
0 T1|T2173|TolT1 I TleslTo]T1| TleslTo'T1lT2]T3I
W || R, | My | My
>‘< CSB Time

h_'__.i.__

5 At gated bit service, if any latch does not agree with 1
the value to which it was to have been set, a feedback
error results which sets the LCD field to hex ‘F’. This
temporarily suspends scanner-to-interface action for

Control In B (every cycle)

Bit Service Reset

—

that line. Level-2 interrupts for the faulty interface

are also suppressed except for set mode. These errors
Control Out A

must be recognized by a periodic scan of the LCD
fields for all interfaces. The 3705-80 interval timer is

used to provide this periodic scan of the LCD fields. Control In A

Line and autocall interface feedback error detection

is at the interface level; but if failures are detected Control Out B

N O &~ @

in a group of interfaces, the interface hardware, type

2 scanner hardware or program logic may be at fault. Control In C

6 With ‘bit service’ on, a transmit or autocall operation
sends ‘control out B’ to the interface and control
logic places the appropriate bits on the data out lines.

The ‘control in C’ signal, sent to the interface, causes
a feedback test.

R
e E——

DATA IN/DATA OUT LIB INTERFACE
(PART 2 OF 2)

«
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PROGRAM ADDRESSING DATA FLOW
(PART 1 OF 2)

X Write

ICW
Local

PC

Store

(Program Addressing)

TA511

Note: The 3705-80
contains only 32 ICW
local store locations.
Therefore, only 32 of
the 96 available scan

95

PROGRAM ADDRESSING DATA FLOW
(PART 1 OF 2) .
See B—290 for description
General Register (R) (in CCU) 7
Byte O ) Byte 1
8
o[1]2]3]als[e[7[o]1]2]3]4]5]e]7
01 3]4|5|6]|7]8] Interface
\ / \ / Address 1 .
¢ 1 Y >
4
INTF ADR INTF ADR 5
[00 Scanner 1] 010 |LIBA within within :
M 011 |LBB L8 L8 6 CorF ceu
(J oo e 0000 0 1000 8 ATTACHMENT | SCANNER 9 3 time
(Note 1) 0001 1 1001 9 BASE 4
101 1D 0010 2 T010] A 7 5 | =X
110 [E 0011 3 |[1o11] 8 8 { 1
111 |F 0100 4 1100 C =
TR = T (s Se10=0(Note 2) 0 /0 Register  R1T1 TA621
2% Sel 1 =0 (Note 2) 1 Address Bus Input/Output
0110 6 1110 E A B oG ——————e> pot/Outp
0111 7 1711 F - 'g' 2 4 T:;‘;:
N or
¥ BorE 4 0
CX009 Y ¥ Y Select this
P ) CorF 5 scanner
re Attachment Buffer Address Register Z Bus from CCU (Program addressing)
8 6 TAIN
06 |07 1011|1213 ]14]|15 |16 4 7
X—Output X'40° 2 8
1 9
Program L2 'y
Interrupt .
P Attachment
Buffer
Address 2 .
06|07 |10 }11}112]13 |14 |15 | 1.6 | Register Input X ‘40
CX009 r
(Char Ctr! Block Vector Address) In Data Bus
—x~
to CCU
10+P Line Address Bus
PROGRAM ADDRESS TIMINGS
A Attachment Base Clock % I ¢, I ¢, l Cq | A I Cg I C6 | c, I
- Timing Pulses F[‘r IT IT lT IT IT IT |T lT !T lT l'r IT lT IT lTolT ITZlTalT IT ITzl'r lT |T IT IT IT |T lT |T I
Line Line ABAR Significance ABlA |B | C 9 Of 1f"2["3{ 0] 1y "2{ '3[ 0] 1] 2{ 3]0} "1 2"3 ! L 379123703
ADR | ADR | Select Positions At ABAR/Line | or or |or| or
| o607 | o 1 | Scanner | | 1.0 1.7 1.2 | Address Bus c |p |E | F | SeannerClock I R l M, l Wy M21 M22 M23 w
0 (4] 0 0 1 0o 1 O LIB A 1 1 0 0
' o 1 1 LIBB 1 0 1 0 Scan Counter
10 O C 1 0 0 1
1 0 1 D 0 1 o1lo Line Address Bus e
E —_
: : (1) E 8 g :) (1) LIB and Adr Select
Program Addressing
Legend: Local Store
r—— contents changes value Address
X Read ICW
t 1 contents of counter, Write ICW

bus, or select lines

Only during Outpu X('43'-'47")

addresses are used.

X R1T3 and

ICW Work Register
(48) TA511

CSB Data In 1-7

Control Logic

Notes:
1. A and B select respective LIBs.

C, D, E, and F do not select LIBs or |CWs.
2. This bit must be zero for a 3705-80.

LiB

B-280
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PROGRAM ADDRESSING DATA FLOW

(PART 2 OF 2)

Description for B-280. The numbers refer to corresponding
numbers on part 1 of the data flow.

The control program handles the service requirements of
the line interfaces—one at a time. The control program
does this by executing input and output instructions.
Program addressing refers to the period of the scanner
cycle during which the input and output instructions are
implemented in the attachment base and scanner. This
occurs during CCU time of the scanner cycle.

Before the program can examine or modify fields in an
interface control word (ICW) associated with a particular
interface, the address of that interface must be placed in
the attachment buffer address register (ABAR) of the

type 2 attachment base. Similarly, before the program

can access certain registers in the type 2 scanner, or per-

form control functions in the scanner, the interface address

in the ABAR must be one of those assigned to that scanner.

Two distinct events cause the contents of the ABAR to

change:

(1) When a program level 2 interrupt occurs, the ABAR
contents are automatically set by the attachment base
with the interface address from the highest priority
register occupied. The interrupt program executes
Input X'40’ to determine the interface address in
ABAR. The program can then examine and/or modify
fields in the ICW associated with this interface.

CSB Sel 0 bit

CSB Sel 1 bit

Feedback error occurs when:
e The scanner is not selected when decode 40-47 is

Both bits must

-

(2) In program levels 1, 3, and 4, the program may have
to examine certain registers in the scanner or perform
miscellaneous control functions in the scanner.
Furthermore, in program level 3 or 4, the program
may need to access the ICW associated with a specific
interface. By executing Output X'40’ under such
circumstances, the program can cause the ABAR to
be set according to the interface address in the gen-
eral register specified by R.

Note: 7o avoid conflicts with the automatic mechanism
which sets ABAR when a program level 2 interrupt occurs,
programs executing at program level 3 or 4 should mask
program level 2 interrupts before executing Output X‘40".
If more than one program level is likely to execute Output
X'40’, additional program interlocks should be established
between those levels by the user.

The following numbered items pertain to the program ad-
dressing data flow on B-280.

1 Interface Addresses

The lines attached to the 3705-80 are assigned interface
addresses at installation time. The interface address assigned
to a given line is determined by the physical position of the
line interface hardware in the LIB through which the line is
attached. The control program identifies each line by
means of the nine-position interface address. The nine bits
define the scanner position, LIB position, and the line with-
in the LIB as shown in the charts on B-280.

Scanner Select And 1/O Check Detection

Scanner

This CSB

active in the scanners. be at down
level to select
the scanner A _EIL
Decode 40-47
Good parity
CcCcu TA911
i ] B Adapter 1-O Decoded Exit
[_E Feedback .Error
A
Input Output Instr
Set I-0

11 DA time

To ’ Scanner A Check Latch
1/0 adr i

Not CCU I-O Reg Addr

CQoo1

(

«

« ¢ ¢ C ¢

2 ABAR (Attachment Buffer Address Register)
ABAR buffers the nine interface address bits for program
addressing the scanner,

3 Line Address Bus

Three ABAR positions (1.0-1.2) are encoded to four bits
and then gated to the line address bus for 2560 nanoseconds
(CO time). CO time also gates ABAR positions 1.3-1.6 to
the line address bus. ABAR positions 0.6-0.7 (interface ad-
dress bits 0-1) are placed on the line address bus continu-
ously. Since they can be changed by an Output X'40’, or a
program level 2 interrupt during the scanner cycle, they are
not included in the line address bus partiy.

4  Scanner Select

Line address bus positions 0-1 select the scanner. The
scanner decodes the input and output instructions and
performs the required function. The accompanying dia-
gram shows the conditions under which a feedback error
can occur during scanner selection.

« ¢ € € ¢

5 CSBBAR (Buffer Address Register)

The line address bus is gated into the CSB BAR at R1T1
time. The line address passes through the upper scan limit
modify logic but the upper scan limit latch output is
degated at R1 time, and no modification occurs.

6 ICW Local Store

At CCU time, the line address in the CSB BAR selects the
associated ICW from the ICW local store. The content of
the ICW is read into the ICW work register at R1T3 time.
The scanner is addressed and the contents of the |CW read
out during CCU time. New data is written into the ICW
associated with the line address when OUTPUT X‘43-47'
instructions are decoded.

PROGRAM ADDRESSING DATA FLOW
(PART 2 OF 2)

(« ¢ ¢ € € (

B-290



PROGRAM LEVEL 2 INTERRUPT DATA FLOW

(PART 1 OF 3)

Numbers Refer to B—310 and B—320

csB
Bit O

CSB Wants
Priority Register

15

Priority Register

Occupied Latches

co1 |
: Scan Counter
ol (Cor 8 | 4| 2 I 1 I CX005 I
(See Note) 0
|
Substitution I
Upper Control
Scan Regis(»)ter
X0 I
X Limit Time Cx006 'LCW |
2 Register Multiplexed s:)ca
Bit 0 I ore
' Cxo07 31 TA511
, ToUpper Note: The 370580 x - .
Upper 9 Line Address Bus Scan contains only 32 L2 Interrupt Pending _l
Scan - Limit ICW local store | Priority
- Limit R;;S"z lexed 8 X-—C5 t’;g(t)i?::rf\'s' locations. Therefore, C?ct)errupt Register
c2 Register P only 32 of the 96 Seleption
Bit 1 Ccx007 A BJAorBorlCor o | , Counter available scan Priority Logic
or C|D |E |F 2|1 g)e(g(;g;r addresses are used. Decode
7 X R1T3 and
\CI:VStaﬁts Time 1] 18 TA611
s | Resister Multiplexed - \ See B—360 CSB Wants
€003 puises” | Modify Unper scan | CW Work Register Registor
) limit modification. (46 + 2P)
Set Priority Register | I
X—X X X TAS511 2
Priority Cxo04 I 41"' Interface 3
X Request Select l Priority
cs Register 1 0 Priority 1 2 Decode
Bit 0 Register 11 3 Priority Register
“— Time Multi- I »-106|07|10]1.1]121.3[14]|15]|16 Program L2 2 Available
plexed and ™10 Interrupt 1
CX004 [ Encoded X L Prio.rity X c !
Priority CX004 01 Corresponding Interface Registers’ 1 gj Buffer
X Request ‘Address Positions CX008
Register 00
cs Bit 1 Y 1 213 4151617 8 ICW Input Register
(46+2P) Priority Bits 1-2
X c23 | | TA411
L , 15 L¢3 Pre CSB Data
Select Priority Register I I Attachment . = |n1-7
(Gates highest priority 06{07[10]11]12[13]14]15[16]Buffer |5
Intf Adr to pre ABAR) 1 4 Register
x Program L2 Interrupt — X» 1 7 Attachment
FL ) i itéger Interrupt GO
ress
Any Occupied C3T0 FG 07110111112 113114115 1.6 Register Tg Line LIB Control Lines
E}_‘X i SRR Il IR B ) ‘ _J Ccx009 , Address Bus

Reset
Pri in
ABAR

Priority Registers Available

CX003

CSB Data Out 1-7

PROGRAM LEVEL 2 INTERRUPT
DATA FLOW (PART 1 OF 3)

Uppef (E——

Scan

Limt | 0|1 |
tch Y

Latches TB041

CsB
Wants a Pri Reg

Note: A and B select respective LIBs.
C, D, E, and F do not select LIBs or |CWs.

B-300

Priority In Priority Encode 1.0,
Pre ABAR In ABAR
16 11| l 17 11| l y Priority Registers Available (4+P)
10 10 :
X X 3 Input X'40’
c3T0 o1 L2 01 Cat0CO Char Ctrl Block 20 I
00 Vector Address In Data Bus T
Irpt X ———————p
CX003 CX003 CCcu
21 X CSB Bid Program Level 2 To
I a0’ CCU (6—090)
Input X'40"and pam L2 ATTACHMENT BASE | COMMUNICATION SCANNER
Y Y T DY Y Y YYDy YO DY Y)Y DYy Yy >y Yy Oy O Oy Yy O Oy Oy Oy Oy O
N Y N ¥ R R N4 N4 NN o N R 4 4 N N Y ¥ S N R N o g RN N R N ¥ \\vy S 4 R



PROGRAM LEVEL 2 INTERRUPT DATA FLOW
(PART 2 OF 3)
Numbers refer to B-300

1 During scan addressing, the scan counter output,
modified as required by the substitution control
register, selects an interface address and a LIB in
the type 2 scanner. The ICW associated with the
interface address is read into the scanner ICW work
register.

2 The availability of the priority registers in the type 2
attachment base are sent to the scanner. If control
logic determines that a condition requiring a level 2
interrupt is present Q , it signals ‘interrupt go’
to the priority register selection logic. Likewise, if
a level 2 interrupt is pending from a previously
sensed ‘interrupt go’ condition, this is signaled to the
priority register selection logic.

3 The interface priority is decoded from ICW bits 42
and 43. This priority selects the corresponding
register from the ‘priority registers available’ from the
attachment base when ‘interrupt go’ or ‘level 2 inter-
rupt pending’ is signaled, and activates the line ‘CSB
wants a priority register’ with the following results:
o Write gate causes the unmodified ICW work reg-

ister contents and all modified bit positions to

write into the ICW local store address selected
during this CSB time.

— ‘Interrupt go’ sets SCF 1 (service request) if
there were no feedback errors and if SCF O
(stop bit check/rcv break), SCF 2 (char
overrun/underrun), and SCF 3 (modem check)
are not set.

— L2 interrupt pending bit (ICW bit 41) is set if
the priority register wanted is not available
from the attachment base.

— ICW parity bits are changed accordingly.

4 o The state of the upper scan limit bits 0 and 1 were
returned to the attachment base over the bit 0
and 1 buses at C2 time, before the ‘CSB wants a
priority register’ signal. The scanner places the 0
and 1 bits associated with its upper scan limit on
the scanner bit 0 and bit 1 buses. The upper scan
limit state from the scanner is placed in the upper
scan limit bit 0 and 1 register at C2 time.

Note: The relationship of the conditions that cause ‘interrupt go’
and the PCF states is shown on B-080.

VLY

-~

-~

-~

LY

( « | { @« | { { { { @ 4 d 4
~ ~. - “ . . “ L% 3 X T A 3 T A
Conditions that cause Level 2 Interrupt
(located in control logic on B—300) spLC
Set Mode State C (Xmt turn-RTS off)
SS Gated Bit Service A
State 2 (Mon DSR on) A SDF 08 is Empty
] Not SDF 9
B3 DSR Set State O
(Mon RI)
State 3 (DSR on) A
oA oR |— State C (Xmt turn-RTS off) Set State 5
B2 Ring Ind A Not B Data 1 (Not CTS) A
H — BSC OR
Disable (PCF=F)
i Not B Data 3 (Not DSR) A TA821
Not B Data 4 Tag
(Not rev line sig det) State D (Xmt turn-RTS on) | A
i PCF=F
Disable (PC ) BSC
Not B data 3 (Not DLO)
Dial (LCD=3) A
Not BData1or 20or6
{Not ACR or PND or COS) f:‘é*\’/;
B Data 1 (ACR) —
T A
B Data 2 (PND) L
OR TA831
B Data 6 (COS) l
Dial Not Intp Rem A Set state 5
State 4 (Mon Call unit ACR,COS,PND) Set state 0 Gated
: State 2 (Mon DSR on) TAS31 Bit SVC Interrupt Go
' A Set state 4 from 2 A |/
BSC or SDLC OR TA831
t f D
B Data 6 (COS) Set state 7 from
8 Data 1 (ACR) OR Set state 7 from C
l Transmit Transfer Gate
tate 5 (Mon Call unit ACR,COS,PND) A Ll Set state 7 from 6
Dial not Intp Rem Set state 6
TA831 :
" State D (Xmt turn-RTS on) Tag
A Not SDLC Frame Detect A
. Tag State 6
] T TA841
sS A841 State 4 or 5 Gated
State C (Xmt turn-RTS off) A SDLC Frame Detect A —'\_
Not B Data 1 (Not CTS)
OR
( N | TA841
PCF 9 or A (Xmt Normal,
Break, or New Sync) State 7 A TA821
s OR
::““ PCF D and SDLC
# (Xmt turn—RTS on)
E- TA831
§ Tag detected A —
k A
Not SDLC state D TA211

Note: The relationship of the conditions that cause ‘interrupt go”
and the PCF states is shown on B-080

a~
-~
-~
PN

PROGRAM LEVEL 2 INTERRUPT
DATA FLOW (PART 2 OF 3)
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PROGRAM LEVEL 2 INTERRUPT DATA FLOW
(PART 3 OF 3)

5

10

11

The scanner may select a priority register from the
remaining ‘priority registers available’ lines coming
into the scanner from the attachment base.

See B-340 for the following example. All priority
registers are available to the scanner which wants
priority register 3 (I1). If priority register 3 is not
available, the scanner sets L2 interrupt pending bit

41 in the ICW and waits for priority register 3 to
become available on a future scan. When priority
register 3 becomes available, the scanner gates its
priority bits to the bit O and bit 1 buses. The priority
bits for the scanner are gated into the priority request
bit 0 and priority request bit 1 register at C5 time.

The scan counter output (modified as required by the
substitution control register) is placed into the counter
register and buffered. It is modified by the upper
scan limits from the scanner according to the corre-
sponding chart on B-360. This modification is
required since the scanner’s upper-scan limits modi-
fied the scan counter output in selecting the interface
address and associated ICW. The same modification
must be made in the attachment base for the scanner
to return to the program interface address that
caused the level 2 interrupt.

The upper scan limit register bits 0 and 1 are time-
multiplexed as shown on B-340. The scanner modi-
fication occurs at CO1 time.

The priority request register bits 0 and 1 are time-
multiplexed in the same way (see B-340). The 0 and
1 bits are encoded to select one of the associated
priority registers at each time.

The ‘CSB wants register’ output is likewise time-
multiplexed to generate the set priority register pulses.
These pulses set the modified counter register con-
tents (interface address) into the priority register
selected by the associated select priority pulses. In
addition, the scanner identification code is gated into
priority register positions 0.6 and 0.7. This code is
formed as shown on B-340 and identified as ‘bits 0.6
and 0.7 to priority reg’.

Four program level 2 interrupt priority registers are in

12 the type 2 attachment base. Each priority register
has a different priority, with priority 11 (3) the
highest. Each interface address is assigned to one of
these four priorities via the priority select bits 1-2
(ICW bits 42-43). The higher speed lines should be
assigned a higher priority than the lower speed lines
to avoid a character overrun (receiving), or underrun
(transmitting).

At the same time the interface address is set into the

13 selected priority register, the selecting priority is set
into the associated ‘priority register occupied’ latch.
This results in the following:

14 ® As long as any occupied latch is set, the CSB bid
level 2 latch is set. This causes the type 2 attach-
ment base to bid for a program level 2 interrupt in
the CCU. The State of the CSB bid L2 latch may
be inspected by the program executing Input
X77'.

The highest priority in the occupied latches selects
that priority register and causes its contents to
read into the pre ABAR (attachment buffer address
register).

15 ¢

16 o The highest priority value is also set in the corre-

sponding ‘priority in pre ABAR’ latch.

17 When the CCU accepts the program level 2 bid, the
line ‘prog lev 2 next’ gates the interface address that
caused the interrupt from the pre ABAR to the
ABAR, and gates the priority value from the ‘priority
in pre ABAR’ latch into the corresponding ‘priority
in ABAR’ latch.

Y Y OO
¥ N8 NV N 4

a

N,
.

v/

B

18

19

20

21

The 10-bit interface address in ABAR is gated to the
line address bus at CO time; then program addressing
occurs as explained on B-290. The scanner gates the
ICW associated with this interface address into its
ICW work register at R1T3 time. The ‘gate pre-ABAR
to ABAR'’ pulse causes the line ‘fetch buffer’ to gate
the ICW working registers into their respective ICW
input registers at R1TM1TO time. The CSB select bits
determine which ICW input register contents are
used when the control program executes the appro-
priate input instructions.

When Input X'40’ is executed in program level 2, the
character control block (CCB) vector address asso-
ciated with the interface address that caused the
interrupt is sent to the general register. Then the
interrupt handling program can identify which inter-
face wants service. B-330 contains a summary of all
the character control block vector assignments.

Input X’40" executed in program level 2 also resets
the ‘priority register occupied’ latch associated with
the priority in the ‘priority in ABAR'’ latch. This
makes that priority register available to the scanners.

PROGRAM LEVEL 2 INTERRUPT

DATA FLOW (PART 3 OF 3)
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AT,

CHARACTER CONTROL BLOCK VECTOR
ADDRESS

During a program level 2 interrupt, when the program
executes an Input X’40’, the interface address that caused
the program level 2 interrupt is gated from the ABAR to
a general register in the CCU. The relationship between
the ABAR positions and the general register is shown

at [l

The output of ABAR forms the ‘interface address’; for
this example it is interface address 020 (hex). The con-
tents of the general register form the character control
block (CCB) vector address—in this example, 840 (hex).

Each interface address has a two-byte permanent storage
location that is addressed by its associated character control
block vector address. See the accompanying chart for the
CCB vector address assigned to each interface address.

The two-byte storage location contains an address pointing
to status information concerning that line. This informa-
tion is used by the routine that handles the program level 2
interrupt. The status information depends upon the pro-
gram used, such as an emulation program, network control
program, or customer-written program. This status infor-
mation resides in the character control block when the net-
work control program is used.

-
1N
-~
-
AT,
-
-~
-

o~
-~
L
L
Pl
-
Pl
-~

o~

-

o~

-

AW,

Y
-

™
Type 2 Communication Scanner LIB Position Interface Address Assignments and CCB Vector Storage Addresses
INTERFACE ADDRESS ASSIGNMENTS (HEX)
Frame and
LIB Position l I I
0 1 2 3 4 5 6 7 8 9 A B C D E F
Character Control Block Vector Storage Addresses (Hex)
3705-80
LIB position A 02 840 842 844 846 848 84A 84C 84E 850 852 854 856 858 85A 85C 85E
B 03 - 860 862 864 866 868 86A 86C 86E 870 872 874 876 878 87A 87C 87E
Main Storage ABAR Positions
ABAR General Register 2byte 06]o7]10]1a[12]13]14a]15] 16
Interface CCB Vector Address of Interface Address in ABAR 0 0 0 1 0 0 0 0 0
Address Address ccB \ / \ AN — Interface
| 0 ; Qe Address =
_J ll I 020 (hex)
— e\ \— \ /\ /\m /
l \'4 N \'4 I
Character Control Block | Scanner 1 LIB 1 Line 0 ‘
X General Register Positions (in CCU) 0.0 | 0.1 | 0.2 06 | 07 |10 | 1.1 1.2 |13 114 |15 |16 | 1.7
Multiplexer Subchannel ) ) 0 0 0 ) 0 1 0 0 0 0 0 0
Address is the 12th (decimal) byte Character
within the CCB when the Emulation \ v / \ Y, o’ \m v /\ — / I | Block
program is used (see Program Logic 0 8 4 0 - ontrol Bloc

Manual).

(always zero)

Vector Address
=840 (hex)

CHARACTER CONTROL
BLOCK VECTOR ADDRESS

B-330



PROGRAM LEVEL 2 INTERRUPT TIMINGS

(PART 1 OF 2)

Numbers refer to B—300 and B—310

Scanner Clock

Attachment Base Clock

Scan Counter

Upper Scan Limit Reg 0-1
Line Address Bus

ICW Work Register

Priority Register Available
Counter Register

Priority Request Reg-bits 0-1
CSB Wants Register

Select Priority Reg—CS

Set Priority Reg—CS 1
Occupied Latch 11
Occupied Latch 10
Occupied Latch 01
Occupied Latch 00
Any Occupied

CSB Bid Program Level 2

Counter Reg Modified—CS
Bit 0.6 To Priority Reg

Bit 0.7 To Priority Reg

Priority Register 11 (3)

EXAMPLE ILLUSTRATED

Priority in ICW
When Scanned

Scan Counter Value When
‘Interrupt Go’ Is Sensed

PROGRAM LEVEL 2 INTERRUPT
TIMINGS (PART 1 OF 2)

11 n
Logic CCU Time CSB Time n+1 CCU Time CSB Time
Page A A A A
/ N/ A / N/ \
R | M| wi| R2 [M21[m22|m23| w2 | R1 | M1 | wi | R2 [ M21|m22|{mM23| w2 [ R1 | m1 | wi| R2 [m21|m22{m23] w2 | R1 | M1 R2 [ M21|M22| m23| w2 [ R1 | m1 | wi | R2 | M21| m22| m23| w2
co|lci|ca[c3|calcs|ce[c7|colci|ca|ca]calcs|[ce[ci|colci|ca][ca]calcs|[ce]cr]|colc caf|cafcs|ce|cr|cofci|c2]ca|[calcs|ce]| c7
[cor]cr2] cas] caaJcas [ cse] ce7]c7o [ co1[ci12cz3]caacas [cse [ ce7 [c70 [ cot1 [c12 [ca3 Jc3a [cas [cse [ ce7 [ c70] cot | c23]| c34 [ cas| cs6| c67[ c70] co1| c12]| c23] c34] cas] cse | c67]
] 1 |
exoos DR I X = X | h 1
TB041 4* X X
I | | I [
cx010 O um— X—X , ) | ’L [
PGM PGM scan n+1 PGM scan (n+2) PGM PGM
L R a— Y | X X X X 18w
11,10,01,00 10,01,00 10,01 10, 01 11,10, 01
TAB11 AN ) I *
CX007 8 : )(j | X : : X I
Cx004 7 Y X X
I | | [ I |
CX003 3 X — X X
CX004 __r--+ 10 -1 r={-1 / ‘ o--1 I|
cxo03 I 11 i o I "
CX002 _1 3
CX002
CX002 I )
N\
CX002
CX002
CX003 m14
1 | 1
€X007 Modified mam 9 " T [ |
By Upper {
CX007 Scan Limit =~~~ 1 —— - -1 - 1 OO - 1
CX007 _ =~ B i | 71 | \ 71 ™™L F~ 71 —
00 00
Cx008
. el e ———— e ——————
| /.y\‘\\’ //’\T% /' ‘.\\ ‘// ‘»\’ ‘ (-"m\’ p ’”\\ /\/“'?;\‘ A " [/’“\g,}\) /A“”!ﬁ> ff- N (/,‘\R‘ - ‘n‘ ’[.,/"»‘9\‘ {/A \\ - w?\} ’(“’h\ V /3‘\? ,/’\,\\ { P ?\ fr‘"‘x\ //. \‘ {»——\2{‘\‘1
RO A N ‘,,/ / BN N AN NS N N J Iy N N N N N
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PROGRAM LEVEL 2 INTERRUPT TIMINGS

(PART 2 OF 2)

Scanner Clock
Attachment Base Clock

Priority Register 10 (2)
Priority Register 01 (1)
Priority Register 00 (0)

Select Highest Priority Reg

Pre ABAR

Priority in Pre ABAR

Gate Pre ABAR to ABAR

Set ABAR

ABAR

Priority in ABAR

Fetch Buffer

Input Register

Gate Input 40 —-BAR

Level 2 Input X ‘40’ Latch
Level 2 Input X ‘40’ at C2 latch
Remember Level 2 Input X ‘40’

Reset Occupied Latch (highest)

Legend:

Logic

Page

CXo008
CXo008
CXoo08
CX004

CX009

CX003
CX001

CX001
CX009
CX003
CXo001
TA411
CX001
CX001
CX001

CX001
CX001

{ ( « ¢« « ¢ ¢ ¢« (4 « « « ¢ « « 4 4 « ¢« « A € «« € A
ht ~ - ~ » ~ = - . * - X - ~ LY ., * % LY -« ~ =, L9 A% L]
CCU Time CSB Time CCU Time CCU Time CSB Time
A A A N /I
\ / \ / N/ N\ / \
R1 | M1 wi] r2m21[m22[mas[w2 [ R [ M1 [ w1 [ R2 [m21[m22[ m23[ w2 [ R1 [ m1 | )] [R2 [m21]m22 [mM23| w2 [ R1 [m1 [ wi [R2 [ wm21]|m22] [mM23[ w2[ R1 [ M1 [ w1 [R2 [m21[m22]m23] w2
cojcijcz]c3fcajcs[ce [c7[cofct[c2[c3fcafcs[ce [c7 [cofct1|]flca|cafcs |cefc7 [cofci|cz|c3|cales]]ce|cz|co|crt [ca]c3]ca[cs [ce[cr
[co1Jc12]c23]caa Jcas[es6]ce7 [ cro] cor] ci2] caa] caa]cas] cse [ C67 [C70 | co1[c12)(C23]caa] cas [co6 [c67 [ c70] cot [c12]ca3 [ caa | cas | c67|C70 | co1 [c12 [c23 [c3a[cas [cs6 [ce7 |
1 ” I
| I [ I I
[ =
1 {
11
15 —
r>-15
11
e 6
CCU accepts L2 Bid

Contains same interface address for program addressing

Note

\
~—

C2

C3

-

Not
pgm L2
entered

L |

pis

Contents changes value

Contents of Counter, Register, or Bus

- Shaded areas indicate the contents apply to the example illustrated

== . . . .
. Timing would occur here if conditions were applicable

—1

_I'_L Timing occurs here

Note: Gate Input 40 is
independent of the
attachment base clock —
gated by the CCU clock
at CD time.

-~

PROGRAM LEVEL 2 INTERRUPT

TIMINGS (PART 2 OF 2)

AN,

B-350
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PROGRAM LEVEL 2 INTERRUPT EXAMPLES

EXAMPLE 1: Substitution ctrl reg 1 = 1, Scanner upper scan limit = 11 (16 lines)

A ,BlAor|Bor|Cor

Position orc |D c F 8 4 2 1 Action Performed — comments
1 | Scan Counter 1 0|1 0 1 1 1 0
Counter Register/Line Address Bus 1 1 0 0 0 0 0 0 | Adr substitution—(See B—220) Interface Address 020

ICW Local Store Address

Interface address 020 requests
level 2 interrupt (priority = 11)

Modified by upper scan limit = 11 (See B—230)
Selected—LIB A, adr =0, ICW =020

Position
o . Modify counter reg according to accompanyin
1 2 Priority Register 11 0 0 0 0 0 0 0 0 charts'nand Bg i panying
17| AsaR oo 0 0 010 0 | 0 | ABAR loaded by pgm lev 2 interrupt

1
1
‘ (Hex)

N Interface address = 020
on In Data Bus

Force 1 ¥ Scanner 1 LB 1 Line Adr 0
In Data Bus position 04 |05 |06 |07 |10 .11 1.2 1.3 1.4 1.5 16117
20 General Reg. in CCU 1 ] 0 0 0 1 0 oo 4] 0 0 %Charaaer Control Block Vector
< = o< - =~ Z i
8 4 0 Address = 840 (See B—330)
EXAMPLE 2: Substitution ctrl reg 1 = 1, Scanner upper scan limit = 01 (8 lines)
Position Al 2 8 | 4 | 2| 1 | comment
1 | scan Counter 1o 1 o1 |1 ]o]n
Counter Register/Line Address Bus 1 0 1 0 1 1 0 1 No adr substitution—(See B—220) Interface Address 03D
Modified by upper scan limit = 01 (See B—230)
ICW Local Store Address Selected—LIB A, adr 5, ICW = 025

Interface address 025 requests
level 2 interrupt (priority = 10)

Position
1 2| Priority Register 10 1o fo 1 Jo o1 [o] 1 |Nodiveounteegaccording toaccompanying
, 1 [ 2 .
1 7 ABAR 1 0 0 |1 0 0 1 0 1 ABAR loaded by pgm lev 2 interrupt
~ 7 N 7

N\

' 8 )

Interface address = 025

Force 1 —+ Scanner 1 LIB 1 Line Adr 5 on In Data Bus
in Data Bus position 04 o5 | o6lo7 |10l 11|12|13|14]|15]|16]17
20| General Reg in cCU 1 1olo oo 1 Jo]Jo]|l1 ]|o|1]o Character Control Block Vector
N
X g ke 4 Address = 84A (See B—330)
Numbers to the left of the examples refer to B—300, B—310 and B—320.
e AR 2 i | :f‘”\;\] TN
) ! i i/ L/ / N 4

PROGRAM LEVEL 2
INTERRUPT EXAMPLES

UPPER SCAN LIMIT MODIFICATION OF THE COUNTER REGISTER

Upper Scan Limits Counter Register bit positions

Bit 0 Bit 1 A,BAarBorgor s || 2

Priority Register bit positions Significance

-~

1.0 1.71|1.211.3| 1.4|1.5 |1 (Note 1)

S
(9]
S
m

0

x
x

LIB A
LIBB
LiBC
LIB D
LIBE
LIB F
LIBA
LIBB
LiBC
LIB A
LIBB
LiBC
LIBA
LIB A
LIB A
LIBA
LIB A
LIB A

(96 lines)

(48 lines)

(16 lines)

LIB A even lines
LIB A odd lines
LIB A odd lines

LIB A even lines

(8 lines)

LIB A even lines

LIB A odd lines

o olo =] =]lo ojo =|=» =]o o|lo a|= ~]Jo oo =2}]|= =
o =-|lo o|l= olo =-|o o|= olo =|o o|~ ©o]Jo =|o ©o|= ©
- o|lo =-|o o= o|lo =|o o]l=- o|lo ~|o ©|= oo =|o ©
- 0]lo =|= o]X X|X XX XX XX X|X XX X|[|X X|X X
X XX X[IX XX XX XX XX XX X|X X[|X X|[|X X|X X
X X |IX XX XX X|X XX XX XX X|X XX X|X X|X X
- alo =]Jo OoX XX X|X X|X X|X X|X XX X|X X|X X
a ala ala alas a]a alas ajo w|e O]w 4= =0 0= =
o olo o|lo olo o|lo ©o|o o]lJo =|o o|= o= ©o|= o|= ©
O 0|0 o|lo OX X|X X|IX XX X|[X XX X]|X X|X X|X

X X|x XX XX X|X X|[X X|X X|X X[|X XX X|X X|[X X
X XX X|X XX XX X|X XX X|X X|X X[X X|X X|X
- 0o]o =|= Oo]IX X|X X|X XX X|X X|X X]|X X|X X|X X oy

o o|= ol =}jo o|- Oo|l0 =}|JO O|= ©O}jO =jJO O||= O|lO =
© o|lo o|o ojo ©ojo oo ©O]= ©O|O =|O O]= =|= =0 O

SCANNER CODE SET

IN PRIORITY REGISTERS LIB IDENTIFICATION

Pri Reg ABAR Positions Significance of ABAR
bitpos. | 1.0 1.1 1.2 content (Note 1)
Scanner | 0.6}10.7 0 1 0 LIB A
1 0}]o 0 1 1 LIBB
: 1 0 0 C
1 0 1 D
1 1 0 E
1 1 1 F
Note 1: A and B select respective LIBs.
C, D, E, and F do not select LIBs or ICWs.
i ‘"\) . 2N AR P s ‘“‘\} ‘ sk : o S },/‘”\( ‘//“'?.1 f/’“‘-v‘,,\ x\ (/},«,\?
) S AN OJ/) »/"] Ny 4,)) Y ,}’( L \\\4/’ \ M,.«V AN ,V/" ¥ S S N
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Alon,
L

BI-SYNC TERMINAL OPERATION

(PART 1 OF 4)

FL %
N
"~
-~

Note: This operation uses EBCDIC code over a half duplex switched line.

Control Program

ABAR-= line interface address

PCF X‘0’

Output X‘46’
(SDF X‘38°)
Output X‘45°

(Set Mode)

/

Scanner

PCF X'1’

Line Interface

A~

SDF=038

Initialize to sync
mode, ext clock,

Scanner sets
mode in line
interface and

(LCD X'C’,PCF x‘r/

L2

sets PCF to 0
at bit svc scan

Interrupt

1
T

Output X'45°

LCD X‘C',PCF X'2' /

osc sel 0, and
Data Terminal
Ready on.

(Monitor DSR on)/

L2 -t

Interrupt

L
T

Output X'46'
(PAD to SDF),
Output X‘'44’

;

(1st SYN to PDF)
Output X'45°

LCD X'C',PCF X'8

Bits are sent serially
from SDF 9 at each
bit svc request from
the line interface

L2 -

Interrupt

~L

Set Svc Req
Interlock
in ICW

I the scanner transfers the
char ‘32’ from the PDF
I to the SDF and causes a
: L2 interrupt request.

s,
~
LY
-~

Control Program

Pl

Output X‘44’

-
LY
-~
iy

Scanner

PCF X9’

Serialize 1st SYN
char in SDF at

each bit svc scan

-~

(2nd SYN to PD:)f

Start Rcv timeout

Note: The service request interlock L2 Tag Detected
does not set if SCF 0 (stop bit check/ Interrupt
Set Sve Reg receive break), SCF 2 (char overrun/ Set Scv Req
interlock underrun), or SCF 3 (modem check) ,'"tg:l?lck
in ICW are on. The service request interlock =
(SCF 1) must be reset by the control
program. This is not indicated in this T PCF X9’
PCF X'2' flow chart.
/ Serialize 2nd
/ SetPCF X‘4" \ Output X'44’ SYN char in
at bit svc scan . gata Set From modem (ENQ to PDF) S.DF at each
when DSR is on eady on bit svc scan
L2 Tag Detected
Interrupt
Set Svc Req Set Svc Req
Interlock Interlock
in ICW in ICW
PCF X'8’ T PCF X'9'
Send Request SDF=1AA /
= Send Request AAr Serialize ENQ
to Send and PDF=32 to Send to Qutput X'44 char in SDF at
transmit mode modem = Tomodem (PAD to PDF) each bit svc scan
S . 3 a
i e e / Se X T mods /
PCF | X8’ Tag Detected
L2
Set PCF 9 Interrupt Set Sve Req
at bit sve Delay for Interlock
scan and I Clear to Send ¢ (L in ICW
CTS on See B-400
‘ and B-410 T PCE X'C'
: or scanner 2
PCF | x'9’ t:ta"s of Serialize PAD
ese ;
"y . Char. Set PCF 5
SDF=1AA Transmit PAD char operations (nggu)t(é"‘:-’CF XC') after the PAD
Transmit PDF=32 (AA) (sent as X'65’ ’ char is sent and
PAD char ; because low order %% CTS is off.
bit is sent first—see
B-410) Not CTS and Tag Detected
L2
I - Interrupt
When ‘tag’ is detected,

Set Svc Req

Interlock
in ICW

To B-380

rl Y

SDF=32 (1st)
PDF=32 (2nd)

\— — — = Request to Send and
| Xmt mode to interface

SDF=32
PDF=2D

SDF=2D
PDF=FF

SDF=FF

A,
-~

Line Interface

",

Transmit 1st SYN
char (32)

| PCF X'9" sends

L

Transmit 2nd
SYN char (32)

Transmit ENQ
char (2D)

Transmit PAD
char (FF)

|
Turnaround to receive.
Turn off Req to Send

N

and Xmt mode in line
| interface when tag is

|
L

detected.

A~
LS
-~
A

See B400
and B410
for scanner

operations

—==:" To modem

|— To modem

Bl- SYNC TERMINAL OPERATION
(PART 1 OF 4)

-~

1~

B-370

”~



BI-SYNC TERMINAL OPERATION
(PART 2 OF 4)

Control Program

Output X‘45° 7
(LCD X‘C',PCF X'5’,

Scanner

From
A B-370

Monitor Phase)

L2

PCF|X'5’

SDF=3FF
(at start
of receive)

Set PCF 7 when
1st SYN char is
decoded by
scanner.

PCF X7’
Deserialize 2nd SDF=080
SYN char at each
bit svc scan. PDF=32

Interrupt

Char
from PDF=SYN

Yes

Set Svc Req
Interlock
in ICW

char

(In Character Phase)

L2

Deserialize DLE
char at each bit

svc scan PDF=10

Tag Detected

Interrupt

L2
Interrupt

Note: The control program
must recognize DLE-70 as

Set Svc Req
Interlock in ICW

Deserialize
char (70)

at each bit
svc scan

Tag Detected

Set Svc Req
Interlock in ICW

SDF=080
(at start

Deserialize PAD
char at each bit
svc scan

PDF=X'F’

Tag Detected

the ACK 0 sequence.
L2
Interrupt
., o g

" Set Svc Req
Interlock in ICW

Line Interface

Receive 1st SYN

char (32) lg—:;. From modem
See B-420
for scanner
‘details of
this
operation

Receive 2nd SYN

char (32) il

: When ‘tag’ is detected, the

scanner transfers the 2nd
SYN char (32) from the

I SDF to the PDF and causes
t a L2 interrupt request.

SDF=080

Receive DLE
char (10) lag—; From modem
ACK O
Sequence
Receive
character lat—:7 From; modem
(70) E
¥
Receive PAD
char (X'F’) l¢— From modem
< B e BN

Control Program

Output X'46’
(PAD to SDF)
Output X'44’

Scanner

PCF X'8'

Send Request
to Send and Xmt

Output X'45’

(1st SYN to PDF)
(LCD X‘C’, PCF X'8')/

mode to line
intf at bit svc
scan

PCF| x'8’

Set PCF 9
at bit svc scan
and CTS on

1
[

PCF | X'9’
Transmit
PAD char
L2
Interrupt D

Set Svc Req

interlock in ICW

PCF X'9’

Serialize 1st SYN
char in SDF at each

bit svc scan

Tag Detected

Output X'44’

(2nd SYN to PDF)/
L2 <
Interrupt

L
T

Output X'44’

Set Svc Req
Interlock in ICW

PCF X9’

Serialize 2nd
SYN char in

(STX to PDF) /

L2

SDF ateach ~
bit svc scan

Tag Detected

Interrupt
=

To B-381

Set Svc Req
interlock in ICW

SDF=1AA
PDF=32

SDF=32
PDF=32

BI-SYNC TERMINAL OPERATION
(PART 2 OF 4)

Line Interface

Send Request
to Send to modem.
Set Xmt mode.

—»: To Modem

Delay for
Clear to Send

Transmit PAD char,
(AA) (Sent as X'565°
because low order
bit sent first—see
B-410)

I

| When ‘tag’ is detected, the
| scanner transfers the char
| *32' from the PDF to the

| SDF and causes a L2

[ interrupt request

Transmit 1st SYN
char (32)

Transmit 2nd SYN
char (32)

—=: To Modem

B-380



N
LY
Pl
VLY
-
L
LY
AT,

BI-SYNC TERMINAL OPERATION

(PART 3 OF 4)
Control
Program Scanner
From
) i
PCF X'9’

A

Serialize STX SDF=02
Output X'44° char in SDF at PDF=XX
(Data to PDF) each bit svc
scan
Tag Detected
L2 . |
Interrupt
Set Svc Req
Interlock
l in ICW

T

PCF X'9’

Serialize data
char (XX)

in SDF at each
bit svc scan

Output X'44’
(ETX to PDF)

Tag Detected

L2 -
Interrupt Seltn f:r«:giq
in ICW

D

L
i

Output X'44°
(BCC1 to PDF)

PCF X'9’

Serialize ETX
char in SDF at
each bit svc scan

Tag Detected
9

Set Svc Req
Interlock
in ICW

L2
Interrupt (

~

L
T

SDF=XX
PDF=03

SDF=03
PDF=YY

AT,

A0,
-

Line
Interface

LY
L
yL_N

Transmit STX
char.
(02)

—= To Modem

Transmit
data char
(XX)

[—~#= To modem

Transmit ETX
char
(03)

—= To modem

LY
AW,
A,
-
AN,
LN

LY

LN

Control
Program

NN
T

Scanner

Output X‘44’
(BCC 2 to PDF)

L
T

PCF X9’

Serialize BCC-1
char in SDF at
each bit svc scan

Tag Detected 4

Interrupt Set Svc Req
Interlock
in ICW

PCF X9’

Serialize BCC-2

Output X'44’ char in SDF at
(PAD to PDF) each bit svc
scan
Tag Detected
L2
e
Interrupt Set Svc Req
Interlock
in ICW

1
T

Output X'45'
LCD X'C’, PCF X'C’

PCF X'C’

Serialize PAD
char. Set PCF=5
after the PAD
char is sent and
CTS is off.

s-

SDF=YY
PDF=22Z

SDF=2Z
PDF=FF

AT,
LN
LY
-
v,
AT,
LN

Line
Interface

Transmit
BCC-1 char
(yy)

= To modem

Transmit
BCC-2 char
(22)

—&= To modem

Transmit
PAD char
(FF)

= To modem

N : Turnaround to receive.

Turn off Req to Send
y and xmt mode in line
| interface when tag is

Ldetected.

BI-SYNC TERMINAL OPERATION
(PART 3 OF 4)

-~

a_—

B-381

-~



BI-SYNC TERMINAL OPERATION B-390

(PART 4 OF 4)
BI-SYNC TERMINAL OPERATION
(PART 4 OF 4)
Control Scanner Line
Program From Interface
) B-381
L2 Not CTS
Interrupt €
Sequence of Operation For a Half-Duplex Switched Line
Set Svc Req.
in ICW
. Control
Start. Y Program
Rcv timeout pck | x5 Control
SDF=3FF Line interface >
Set PCF=7 when et Receive 1st PCF states (hex), |2S%| g / L Mon L_T__¢
1st SYN char is SYN char mt ‘ Receive 9 Phase| Receive
decoded by scanner PDF=00 (32) é Initial. Xmt In Phase xme K " ] ' | In Phase
Output X’'45’ Normal mt
LCD X'C’, PCF X'5’ ;g: :;‘n?&r details > | c | Normal c
(Monitor Phase) PCF X'7* : : ¢ | I XMT turn-
of this operation Interrup around RTS ' I |
Deserialize 2nd Recaive 2ma : | | OFF l ' |
SYN char at SDF=080 eceive 2n i
f each bit svc SYN char - ;rocr’vewm | I | l 22
scan PDF=32 (32) 0 | | I | | I
| L1 | | | ]
L2 e - l When ‘tag’ is detected, Jermina
Interrupt | the scanner transfers Ready
— ___I the 2nd SYN char (32) ! |
from the SDF to the |
Set| g\‘ll\f Req. ' PDF and causes a L2 i
n L interrupt request Data Set Ready
Char Yes
From oy > " _(in Character Phase) | | | Vi | l
n Character Phase
Char PCFY X'7" | | ' |
Request to Send | 1 | H 1 | l
. ! 1 | | |
Deserialize DLE SDF=080 Receiv From l l |
= " e DLE
carstwenbit  YePilOH Geetelt [ modm I R | .
, Glor o 5end | | —l ||
+—t } } '
L2 Tag Detected I || | I I
Interrupt r
L Ack 1 Transmit Data [PAD|Data]PAD] | | | [PAD| Data__[PAD] | |
( Set Svc Req. > Sequence ' l | I |
in ICW
Note PCF | x‘7* Receive Data fsyn[syN[Data [PAD] [synfsvn] (
L2 B J " -
Interrupt Deserialize char ;
(61) at each bit .SDF=°80 g:g::er e From See B-500 for
* svc scan PDF=61 1) modem details of the
associated dial
End of operation.
this Text
Send another data block,
or send EOT and turn around Set Svc Req.
to monitor for an ENQ char- in ICW
acter from the terminal.

Note: The control program
must recognize DLE-61
as the ACK 1 sequence.

U VR N W S S T S N T T (R WA NG N A TG R GE T R G T L G e N | Ny
> @ N N 4 NS @ N4 N 4 N7 Y N CZD N N N /) N N4 N4 ¥/ o Y N4 \J) S NS R N Y g @ (\”\ x}) N



A,

A,
o~
Al
-,
AW,
LN
AW,
PN
LN
A,
A,
AW
AW
PLN
AW,
PLN
AW
PLN
LY
AW,
A,
AT,
A,
LY
-
LY
LY
-
LY
AT,
LY
-~

BSC TRANSMIT SEQUENCE

See B-410 for details associated with this sequence.

oo s ovartace A & R K & R R R R R R B R B
during ‘control in B’)
Bit Svc Reset . l l . l / L 1 j_l . l l J l

(to line interface)

5 4 3 2 1 (4] 7 6 5
‘CSB Data Out 7* I 1 l l
(send data buffer)

Data Buffer
output to carrier 0 level ‘ ‘ ‘

S W W R W
equipment 1 level l |
(in line interface) . - . " . . " - . . . - .
Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit
1 0 7 6 5 4 3 2 1 (1] 7 6 5
¢ Initial 1st SYN : | 2nd SYN
/ Pad g character character S

- _ 0 B B 02 % % 0 0 0 0 |

(SDF)

‘—J+ -

Tag detected New SDF bits

used from SDF
during next bit SVC

PDF transfer
to new SDF

CSB Wants a
Priority Register

Attachment base bids for level 2 interrupt

>

| |
|

Interrupt GO .
L
]

* These signals occur here A Level 2 interrupt must occur,
if the priority register is and the program routine must
available; otherwise they execute Output X‘44’ to place the
delay until the priority next character in the PDF and reset ;
register is available. SCF 1 (service request interlock)

before the next tag is detected.
Otherwise, an underrun occurs,
and SCF 2 is set. The same char-
acter in the PDF is transmitted
until the program changes the PDF
or PCF state.

BSC TRANSMIT SEQUENCE B'400



BSC TRANSMIT DETAILS
Note: This example uses LCD = C (EBCDIC code).

The scanner holds ‘CSB data out 7' (send data buffer) at
the mark level while CTS (clear to send) is off (TA311). [}
While CTS is off, ‘SDF direct’ regenerates the data in the
SDF and ‘shift’ is inhibited (TA211).

When CTS turns on, the scanner sets PCF=9 (TA831). [
State 9 becomes the active PCF state at the next ‘bit service
request’ for that interface. The scanner then:
o Removes the mark hold and sends the bit in SDF 9 to
the LIB at ‘bit service request’ time (TA311). B
o Shifts SDF 0-9 under control of ‘bit service request’.
During this shift, the scanner:
— Inhibits ‘SDF direct’.
— Places a zero in SDF 0.

The scanner detects the transmit tag during ‘gated bit
service’ when SDF 0-8 contains all zeros and SDF 9 is 1

(TA261). ﬂ

The scanner:

® Sends the next bit from PDF 7 instead of SDF 9.

e Brings up ‘sync xmt xfer’ that gates PDF 0-6 contents
to the SDF (TA231). n During this PDF to SDF
transfer, the scanner:

NN \ )/ N NS

— Sets SDF 2 for the transmit tag. ﬂ The LCD state
determines that this bit is set into SDF 2. This
- applies to LCD = D (USASCII) also.
— Forces SDF bits 0-1 to zeros 10 (also under control
of LCD Cor D).
e Inhibits ‘shift’ to prevent shifting the new character in
the SDF (TA211).
e Brings up ‘interrupt go’ (TA831) that:

PDF =32 (SYN)
(Set by Output X'44

prior to program set
of PCF 8)

1st Character

SDF =1 AA (Initial

PCF X‘8’ (Transmit Initial)
(Set by Output X'45’)

Parallel Data Field Positions
0|112]|3l4|5(6]7
1ojoj1}j1j0]O0}1}]0

BSC TRANSMIT DETAILS

PCF X'9" (Transmit) Mark
Serial Data Field Positions- level
CTS On

— Sets SCF 1 (service request interlock)Aif SCF 0, PR ol T21aTaT:Tel7
SCF 2, or SCF 3 are not set (TA121). xa“; bztfo,}; th"etpm Shift 8|9 . Transmit data is in
— Causes a L2 interrupt request (TA831). program sets PCF = 8) n"_"_-" 0[1111011]0f1f0f1f0 > ;?Z;:hbboittt?er?vic::reder
— Brings up ‘fetch buffer’ that gates the ICW content Shift B 6 request.
to the input register when the CCU accepts the L2 —»0Joj1}110|1]0]1]0]|1 -
interrupt (CX001). Shift L lololol1l1lol1] ol o32—
' Shift when bit St ptolofofof1]1]o]1]o]1|2—m
The control program executes an Output X‘44’ to place the :ervice is received Shift 3
next character in the PDF, and to reset SCF 1 (service ir:(t’emrf:i:né‘:gr:;ne — et e tye ]
request interlock). The scanner detects transmit tagvf(SDF ‘control in B’ Shift_lolo ojofofof{1]1]lo]1 2 _»
0-8 = zeros and SD.F'9 =1) fqr ea(':h charaf:ter sent to 'the Shift ololololololol 110l
LIB. In addition to the action previously described, Shift 0
the scanner checks to ensure that SCF 1 is off. If on, an N_'— ofojojojojfojofoj1 |1 -
underrun has occurred and the scanner sets SCF 2 (overrun/ Sr?ift olo|ololo]|olololo|1
underrun), and resets SCF 1 (TA121). ' ////{a//sﬁ/n/\{a/é/é/f{/t/r/a/r{{/m/u/t/%
Tag is detected when SDF 0-8 = zeros i Parallel Data Field Positions transfer to SDF applies
The scanner sends characters to the LIB using the above and SDF 9= 1 ¥ oli1213lalsl6l~ Y //;;’; /'/J/j/';;/(;‘//( /';7/7//'//3} /)
sequence until the control program changes the PCF state Tag bit (force 1) o ol ool o ’PDF .
. . e . S contains the
to C (transmit turnaround-RTS off), or D (transmit {Reset 10 0) 15t SYN character.
turnaround-RTS on). I l [ | | v SN
X X X=X = X X= X = X= X=X yne Xm Xter' (]
ofdobst ol

X
g Y]
~
[+
he—
©
pet———

5

The scanner sets the new SDF "‘5?’:5\

into the ICW during the same " n m D

bit service request that detected g, - .-

the tag. The SDF 9 output is used 0(0;1 oj1p1fofoy1

the next bit service scan. Shift olol1lolol1l1]lolol1 6 >
Shift plololo|1]o]ol1|1]0]o}-2
Shift 4

Shift when bit service is 1 0(0f0fO[1(0jOf1|1}0

received from scanned line Shift 3

interface during ‘Control > 0(0j0|0|O}1fOjOf1]1

in B’ .

" oloo|olofo|1]olo]1 -2
olo|o|ofo|ofof1|o|o}—L—w
ololo]|o|o|o|o]o]1}o—2—m
o|jojojojojojojojO]1

' . Parallel Data Field Positions
Tag is detected when SDF 0-8 = zeros
and SDF9 =1 0(1]2|3]4}|5]6|7
: PDF contains the
Tagbit (force1) |o|0|1]1]|0]|0] 1|0 |~ 2nd SYN character
(Reset to 0) l I | I | l7 >
X—X—X—X—X— I I XX —X Y1 Xmt Xfor

SO0 000

SDF
Set new SOF- ofo[1JoJo]1]1To]o]1 ToLIB
AN TN N A i > ™ N F Yy 0y O O /D O O C 7
{\-}1 O O Q \\‘) \:D \j\ Q @ (:(‘D \’}} % \J) 7 Y CAD @ . N % N 4 Ny Ly

B-410



A,

PN
LN
L)
=
PN
A,
A,

BSC RECEIVE DETAILS
Note: Example uses LCD = C (EBCDIC code).

The scanner shifts the received data through the SDF (serial
data field) at each bit service request looking for the sync
configuration. Once the scanner recognizes the sync
configuration (TA841), n the scanner:
® Sets PCF =7 (TA811). ﬂ
e Inhibits ‘gate direct’ that prevents regenerating the old
PCF 0-3 bits (TA831).
e Generates ‘initiate sync 8 rcv tag’ (TA841) that:
— Sets the tag bit in the ‘new SDF 2’ (TA261) [E}
— Inhibits ‘shift’ (TA211). £}
With ‘gate direct’ and ‘shift’ inhibited, the scanner
places zeros in new SDF 0-1 and SDF 3-9 positions.

The scanner shifts the received data through the SDF at
each bit service request until the tag bit is detected in
SDF 9 (TA261) B . When the receive tag is detected,
the scanner:
o Initiates ‘rcv xfer’ (TA711) that:
— Causes ‘7 bit xfer’ of the SDF contents to the new
PDF (TA711) .

A,

AT
LN
LY
-
AW
LN
AW,

— Gates the new bit to PDF O n .

— Inhibits ‘PDF direct’ (0-7). This prevents the regen-
eration of the old PDF (TA211).

— Sets a tag bit in new SDF 2 (TA261) [EX .

— Inhibits ‘shift’ and ‘SDF direct’ (TA211). This
resets SDF 0-1 and SDF 3-9 by preventing the regen-
eration of the old SDF

— Checks for overrun (TA121). If SCF 1 (service re-
quest interlock) is on, an overrun has occurred.

The scanner sets SCF 2 (overrun/underrun), and
resets SCF 1.
— Brings up ‘interrupt go’ (TA831) that:
1. Causes a L2 interrupt request (CX003).
2. Brings up ‘fetch buffer’ when the CCU accepts
the L2 interrupt (CX001) R} -

The control program executes Input X’44’ to obtain the
receive character 12 . If the second character is the SYN
character while in PCF X‘7’, character phase has been es-
tablished and the program keeps the PCF in state 7. If the
second character is not the SYN character, the program
sets PCF =5 (for this example) to resume monitoring for
phase.

The same sequence occurs for each character received.

A,

A,

] A S ® ® A Y . A1 ( ( ( ! ( Q ( !
Control In B Gatod Bit PCF X'5’ (Monitor Phase-DSR Check On)
B Data e Serial Data Field Positions
CSB Data 5 Service
Ins o 0 1 2 3 4 5 6 7 8 9
R2T1 i
I )l(—s—"—"—‘——-— 0 1 1 1 1 1 1 1 1 1
>l(——8“—'"——> NN
hi
x—nift i o 1 0 1 1 1 1 1 1 1
l Shift SDF state after
x.___'__... 0 0 1 0 1 1 1 1 1 1 shifting and the
1st SYN | i new bit is inserted
Char x_s_ﬁ_.’. 1 0 0 1 0 1 1 1 1 1 in SDF 0.
(32) | shift
>'(———> 1 1 0 0 1 0 1 1 1 1
Bits received in x——————‘sm" 0 1 1 0 1
top to bottom |
order at each bit x—EBo{o || 1]o}o]n
service request \ 2\
\"4 V
3 2
| PCF X‘7' (Receive In Phase)
SDF
0 1 2 3 4 5 6 7 8 9
o|of 1o |o|of|o|o]ojo
)I(_SL"L_. ool o]1]lo0]lolo]o|lo] o
>|<—§“—”‘—>‘ 1 ]lololol1]lo|lo]lo]|o] o
2nd SYN X Shift ol o | 1| o]o|lofl1]o|lolo] o
r
Shift-
(32) x—2 pf 0l 0| 1| o0o]o|lo] 1| o o] o SDF state after
I Shift shifting and the
X 1 0 0 1 0 0 0 1 0 0 new bit is inserted
| snift in SDF 0.
)I( - 1 1 0 0 11 o0 0 0 1 0
)I(—SML—-»- ol 1] 1lolo]1|ofo] o]
X 0! 11 o0 0 1 0 0 0 1}
R Xt .
| e Y Y XXX g Dit Xfer B Tag is detected
| X=X X X X XXX (7] ﬂduring this bit
B i + + + * + * { service request.
foJol 11 JoJo[ 1] o]ror
°l T 7%
#
X X X X X —— X X M Fetch buffer
NEEE B B B B 2R A A \
r 0 [ 0 | 1 I 1 I 0 L )] 1 1 [ OJ ] Input Register
7l 8 9| 1ol 11| 12| 13| 14] 15! 16 N
Input X'44* — X X X e X e X o X e X e X—— X
Inbus
To CCU
PCF X'7’ (Receive In Phase) SDF state at next
SDF scan for this line
Gated Bit e
Next Char Ve o v] 23 ]a]s|e]7]8]o
o] o 19 o|lo|lofof|l o] of oo
X1 if
: x—hift x| o JL’I‘ o{o]oJofo]o]
’J' [N N e - b~ L~~~

ToLiB

continues receiving in PCF 7 state.

B-420

BSC RECEIVE DETAILS



1050 TYPE TERMINAL OPERATION
(PART 1 OF 2)

1050 TYPE TERMINAL OPERATION
(PART 1 OF 2)

B-430

CONTROL SCANNER LINE :
PROGRAM INTERFACE
Note: This operation uses a leased line. SCANNER LINE _—__—l PCF X'o"
CONTROL PROGRAM INTERFACE - =92 =
ABAR = line interface address PCF X‘1° o SDF =23=A
PCF X'0’ ?utput X'44’ SAerla::ze PDF=20=1 Transmit ‘A’ T
o7y - 1 char to ‘A’ char in o
OUtPUt' X 4'6 Scan:?:‘ i?r::- Initialize to POF) SDF at each Cha'iza) = Modem
SDF X020 'mod“ SDF = 020 start-stop mode, bit svc scan
Eggm;: ‘)‘('4’,5(':F » e 503':;‘; tse's businescs’ m:cdhddk,
‘4, a = osc sel 0, and data
(Set Mode) svc scan. terminal ready on.
START T.0, : 2 Tag Detected
Note: The service request interlock Interrupt
L2 - does not set if SCF 0 (stop bit check/ i
Interrupt rev break), SCF 2 (char overrun/ l sfrt\tse:ﬁ)z:q
underrun), or SCF 3 (modem check) in ICW
»-l_ sﬁ;f::i:;q are on. The service request interlock
in ICW (SCF 1) must be reset by the control T PCF X‘'D’
T PCF X'2' program. This is not indicated in this Serialize ‘1’
flowchart. Output X'45° char. SDF=20=1 Transmit
Output X'45' ) _ LCD X'4°, PCF X'D’ Set PCF = 7, ‘1’ char - To
LCD X‘4’, PCF X'2 gtetbiicssc sgen Data Set Ready From (Transmit Turna- after the ‘1’ char SDF =00 (20) Modem
: ——— | is sent to intf. =
gy nieer for DSR when DSR is from modem. Modem round-RTS on) Leave RTS on.
on, AN
A AN
Tag Detected-
L2 N ' Turnaround to
L2 ¢ I Interrupt I | receive. Turn off
Interrupt Set Sve R \'1 xmt mode in line
) v:: iq Set Sve Req interface and
L in 1ICW Interlock | inhibit start bit
n in ICW L when tag is detected
X PCF X8’ PCF | X7 _
Oupur X 48 o oo e\ Start of receve) .
Outpu tOX' 44" 10 Send and SDF = Send Request Start char at Receive % See B-490
transmit mode =003 to Send to To Rev timeout char | i, for scanner
PDF) Al modem. Modem : each bit svc : ¥ details of
(@ to the line intf PDF = (37) e :
Output X'45' at bit svc scan Set xmt mode scan. 37- ® ¥ this operation
LCD X'4’, PCF X'8’
SDF [o] 9 L2 [ When ‘tag’ is detected,
o Send Interrupt B — | the scanner transfers the
PDF 0 ear to on | char from the SDF to
from Modem Set Svc Req
Reversed Interlock | the PDF and causes a L2
BCD Code cl|1]2|4|8|A|B in ICW 1 Interrupt request.
See B-470
T . and B-480
When "tag’ is detected, | 2 Morke for scanner
the scanner transfers Bits from thes;s o ) Prog. delay for.
the © char ‘7C’ SDF = 003 operations " Term. turnaround
fromthePDF tothe | — — — — — — ~ PCF X'8’ gg; - (3)23= @
i §DF andcausesal2 | These 2 mark bits Output X'46" Send transmit )
interrupt request | Set Svc Req pu L
i ‘ : interiock are not a hardware (PAD to SFD) mode to line intf .
in ICW reqt;lrement, but Output X'44’ at bit svc scan. Set Xmit
; are for programming = Mode.
‘ L2 o« PCF X'9' convenience. { D) to PDF) Set PCF=9
Interrupt Output X"45 because CTS is on See B-470
= oy Serialize sDF=7c=(©) LCD X'4', PCF X'8’ y and B-480
@ har i PDF=23=A Transmit PCF | X9’ SDF =003 for scanner
I char in ©char -h';l%dem ‘L2 PDF =34 = @ ?:ta;ls of sion
SDF at each {7C) Interrupt | = . ese operations.
Output X‘'44' bit scv scan Serialize ransv':ut
(char A to PDF) N\ i ‘03’ char in SDF 2 mar
AN " - : at bit svc scan bits from
I N | PCF X'9’ sends SDF =003
~— Request to Send
L2 ‘ Set Svc Req | and xmt mode Tag Detected N
————— Interlock 10 intf
'“‘::“p‘ in ICW L > N {7 PcF X9 sends
Set R AN, Request to Send
To B-440 i ’ Infevr‘:ociq —1 and xmt mode
’T in ICW 1 to the intf.
- g - o . s o ‘ . ’ , ) Pt ~a P ‘ ~ oy s : T p
YO OO O O O OO0 O 0000000000000 Y Y Y Y YY) Yy
P 1% N4 AN ;‘\/’ N o /’ N g . N N N4 N (“\, 4 i N N S AN ,/ \\\,}/ L ,j“v/ A 4 N NV N Y N F \\N)V B N e R NS N
¥ .

TN



LY

N
L

LY
N
L
A,
AW
VLY
AT,

1050 TYPE TERMINAL OPERATION

(PART 2 OF 2)

L

-~

LY

AT,
s

CONTROL LINE
PROGRAM SCANNER INTERFACE
From
B-430
PCF X'9’
Serialize soF =34 = (D) —
Outgut X'44' char PDF = X1 ra S": To
(X1’ char to PDF) inSDF at char ™ Modem
bit svc scan (34)
L2 -
Interrupt
Set Svc Req
Interlock
T in ICW
PCF X'9’
Output X'44' Serialize SDF f X1
('X2’ char to ‘X1’ char PDF = X2 Transmit . To
PDF) in SDF at *X1’ char Modem
bit svc scan
L2
Interrupt
Set Svc Req
l Interlock
in ICW
PCF X'9’
Taar Serialize SDF = X2
Output X'44 X2’ char PDF = 5E =‘ Transmit To
((8) char to PDF) in SDF at bit *X2' char —®  Modem
‘sve scan

L2
interrupt

L

Tag Detected

Set Svc Req
Interlock
in ICW

C D

LY
PN
AT,
AT,
-~
AT,
LY
LY
AW

-~
AW,

AT,
-
AT,
-
AT,
A,
LY
-~

CONTROL SCANNER LINE
PROGRAM INTERFACE
PCF X'9"

0 o BT
utput X‘44’ e char = ransmi
fLRC char to in SDF at bit char

SVC scan (74)

L
I

L2
Interrupt il

Tag Detected

1

Set Svc Req
Interlock
in ICW
T PCF X'D’
Output X'45’ Serialize LRC
pu ;
LCD X‘4', PCF X'D’ Pl SDF = LRC

after the LRC
char is sent to intf,

(Transmit turna-
round—RTS on)

Send LRC char.
Line intf is then
set to rev.

Leave RTS on

r N
N | Turnaround to receive.

Turn off Xmt mode
in line interface and
inhibit start bit when
tag is detected.

[ .

Tag detected
L2 for LRC char
Interrupt !
Set Svc Req
Interlock
in ICW
PCF & X'7'
Deserialize
char at
each bit svc
scan
AN
L2 <
Interrupt
Set Svc Req
Interiock
in ICW
End of Continue with sequence
this text from problem program

Receive
char
(37)

See B-490
for scanner

- details of

this operation

—
| When ‘tag’ is detected,
. the scanner transfers

char from the

\_‘ the
SDF to the PDF and

'causes a L2 Interrupt
j request.

1050 TYPE TERMINAL OPERATION
(PART 2 OF 2).

B-440
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2741 TYPE TERMINAL OPERATION
(PART 1 OF 2)

Note: This operat[on uses automatic answer on a full-
duplex switched network.

Modem in Auto Answer Mode.
Data Terminal Ready allows
incoming call to be answered.

CONTROL ' LINE
PROGRAM SCANNER INTERFACE
From B-460
Start [
|
ABAR = line intf adr
PCF X1’
PCF X'0’ .
g;::p“t' X'416' 7 Scanner sets mode Initialize to Start-Stop
F X 0,20, n line interface. mode, business mach
Outputl )s 45 , Scanner sets PCF= clk, OSC sel 0, and
LCD X‘4’, PCF X1 0 at bit svc scan. data terminal ready on
(set mode) \
start T.0.
) N Note: The service request interlock
Int errdpt & does not set if SCF 0 (stop bit check/
oy receive break), SCF 2 (char overrun/
.J, selrt\tse‘;foc:q underrun), or SCF 3 (modem check)
T in ICW PCF X'2° are on. The service request interlock

Output X‘45' :
LCD X'4’, PCF X2’

/

Scanner moni-

tors for incoming>

(SCF 1) must be reset by the control
program. This is not indicated in this

CONTROL

(Monitor DSR on) call. flowchart.
PCF | X2
Set PCF=0 at bit .
Incoming call answered From
hy !
s;s';c ;no‘:,v en Data Set Ready on " Modem
L2 . |
- Interrupt
_,L Set Svc Req
T Ipnifiock
. in ICW PCE X7
Output X‘45°
LCD X4, PCF /  Monitor Line inter- From
X7’ (Receive) §
Start T.0. odem
See B-490
for scanner
details of
this operation
_____ tshs char from the
ected o the PDF and
=;\2tcmnpt‘ Tog Det causes a L2 Interrupt
request.
PCF X7°
Deserialize ‘XX’ SDF =00 Reces
character at each ‘xx).“
bit scv scan PDF = XX
Y YYDy YOy DY OOy ™y Oy O
N J \\ P " ; ;\ )j Ny ) // \w)’ ‘\ s N B4 N o ,/"/ N \ ) < ¥

Tag Detected
L2 <
Interrupt
Set Svc Req
Interlock
in ICW
To B-460
Y Y Y Yy My
N N4 N4 e )// N I/’ N’ )

LINE
INTERFACE

. Continue to receive the
rest of the message.

SCANNER
PROGRAM
L2 _ Tag Detected
Interrupt [
Set Svc Req —— = — -
Interlock [ 2
in ICW
PCF| X7’
Deserialize @ char
at each bit svc scan
L2 Tag Detected
Interrupt |
— e Set Svc Req
—_—— _J Prog delay for Interlock
term turnaround in ICW
T PCF X'8’

Output X'46' (PAD
to SDF Output X‘44

(©) to POF)

Output X‘45°
LCD X'4’, PCF X'8’

|

Send transmit mode
and RTS to line at
bit svc scan. Set

[

L2
Interrupt

PCF=9 because CTS
is on.

PCF | X9’

Serialize ‘03’ char in
SDF at bit svc scan.

POF =7C = (©

PDF =34 =

2741 TYPE TERMINAL OPERATION
(PART 10F2) . -

SDF =00
Receive © char (7C)

From
4= Modem

Set Transmit mode.

These 2 mark bits
are not a hardware
requirement, but
are for programm-
ing convenience.

SDF =003

Transmit 2 mark bits
from SDF = 003

D

for scanner
details of

these opera-

1
T

When ‘tag’ is detected, the
scanner transfers the

char ‘34’ from the PDF to
the SDF and causes a L2

interrupt request.

— ="
® |
L
Set Svc Req
Interlock
in ICW PCF X9’

Output X'44’

(X1 char to PDF) /

/ Serialize @ char

L2
Interrupt

\ in SDF at bit svc

L
T

scan
Tag Detected
Set Svc Req
Interlock
in ICW PCF X'9’

Output X'44°

( © twror) [

/Serialize ‘X1’ char in

\SDF at bit svc scan

POF = 7= (©)

tions

SDF =34 D
Transmit @
PDF = XI char (34)
Transmit
X1 char.

—p= To Modem

B-450
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2741 TYPE TERMINAL OPERATION

(PART 2 OF 2)

CONTROL
PROGRAM

From
B-4!

T

N
-

S~

AT
LY

SCANNER

PCF X‘D’

LY
LN

LY
s~
AT
LN

LINE
INTERFACE

Output X'45’ Serialize char at i
LCD"4') © r SDE=7C=C Transmit
PCF X'F' bit - svc Scan. Set char. To
(Transmit PCF = 7 ofter the @ SDF =00 ‘Sot ) v ™™ Modem
turnaround- char is sent to intf. - m oJ.”’ e
RTS on) Leave RTS on. '} -
|
| Turnaround to recsive.
L2 < L_d Turnoff xmt mode in
_Interrupt line interface and inhibit
start bit when tag is de-
tected.
Set SVC Req
Interlock
Start in ICW
Time
Out PCF X7
Monitor
line for Receive From
Terminal disconnects a start Mode i
— —{ the line for this bit. Modam
example.
2 .
- PCF X7
Input X’44’ check (Set o
ec| . modem . L
for modem error : error) in ICW :fel"fnm:l dlscgnanoct ’ Eoorm
(SCF 3): also T\ atbitsvc ‘ s,,'g" ot i N Modem
SCF 0 and SCF2 " scan when et eady in line
DSR is off.
Note: /f the terminal disconnects the
Sve req interlock line, the resultant loss of carrier to
is not set because the 3705 modem may result in the
-——1 SCF 3 (modem ] ‘receive data’ line being at a space
Returmn error) is on. ' level long enough to be strobed as a
:9 check start bit. The line interface strobes
i::: at the state of the line as normal.
rvals n The Scanner receives these bits until
Tag Detected. ‘tag” n is detected, and then causes
. a L2 Interrupt request. The modem
error bit (SCF 3) will be on in the
The control program ncw.
) should check the )
state of SCF O,
:;‘2“ L -~ scF 2, and SCF 3 If a start bit is not detected a L2
rrupt whenever SCF 1 interrupt request will not be

(svc reg interlock

is off.

generated, and the program must
interrogate the |CW periodically
to detect the modem error that
is signaling the disconnect.

-

AW,
-~
AV,

CONTROL
PROGRAM

Output X'45’ /
LCD ‘4’, PCF X'F’

LN
L

Pl _N

A,
—n,

SCANNER

PCF

X'F’

(Disable the line)/

\

Scanner resets the
line intf at bit svc
scan by sending
‘entl out A’ and
‘entl out B’ with

AW,

AV,

-~
-~

LINE
INTERFACE

a-~

Reset all
control latches.
Drop Data

Terminal Ready.

To
> Modem

data out lines off.

PCF | X'F’
Set PCF =0
at bit svc
scan when
DSR and I
RLSD are
off.

L2 PCF =0

Interrupt [

Set svc<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>