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CHAPTER 1
INTRODUCTION AND DESCRIPTION

1.1 SCOPE OF MANUAL

This manual describes the DC08 Data Communications equipment in general. It contains specific information for
both the DL8I Data Line Interface and the DCOBA Serial Line Multiplexer. Line interface hardware options are
listed in this chapter; however, detailed information for each hardware option is a separate addendum to this

manual .

1.2 EQUIPMENT APPLICATION

The DC08 Data Communications equipment can interface as many as 128 serial , asynchronous, full-duplex com-
munication lines to a PDP-8/1 Computer. The DCO8 equipment can be connected to a variety of lines with
different baud rates; for example, communication can be with local or remote terminals, over telegraph, or any
other low-speed data line. Communication can be simplex, duplex, or half-duplex (up to four different speeds),
depending on the system configuration and the line options in use. In this manual, a data line is considered to
be a full-duplex asynchronous line. A complete data communications system, including the PDP-8/1 and the
DCO08, can be connected to a remote large-scale computer using a high-speed data link between computers.

The DCO8 and PDP-8/1 then converse with the individual data lines on a real-time (low-speed) basis and pro-
vide concentrated high-speed data to the larger computer. In this application, the DC0O8 becomes a part of
what is termed the 6801 Data Communications System. The line interface options listed in Table 1-1 are used

to connect the DCO8 equipment to the different types of communication lines.

1.3 EQUIPMENT DESCRIPTION

The DCO8 equipment usually connects the PDP-8/1 Computer and one or more line interface options through use
of the DL8I and the DCOBA (see Figure 1-1). The PDP-8/1 and two specific line interface options are shown for
reference only. At least one line sampling clock is required by the DCO8 system. The choice of clock frequency
depends on the application; therefore, the line sampling clock is shown separately and becomes an option. One
clock is supplied with the system, and unless otherwise specified, it is 110 baud. Each clock operates at five
times the baud rate of the lines it is used to sample. Up to four clocks can be used to sample four different data

rates under program control .
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Table 1-1
Line Interface Options

DCO08B Local Terminal Connector Panel

DCO8C Telegraph Line Adapter Panel

DC08D Telegraph Line Terminator Pane!

DCO8EB Telegraph Line Current Adjustment Panel
DCOSF EIA Modem Interface

DCO8FE Extension to DCO8F for 32 lines

DCO8FF Extension to DCOSFE for 32 lines

DCO8FX Extension to DCOSF for line status control
DCO8H Automatic Calling Unit

DCO08Y Line Sampling Clock

| LiNe paTa IN/OUT
| INSTRUCTIONS, LINE NUMBER,CONTROLS

i R

POP-8/1 I
COMPUTER CONTROL CONTROL
siGNaLs | oL8l SIGNALS DCOBA LINE
DATA LINE SERIAL LINE SAMPLING
INTE RFACE MULTIPLEXER CLOCK(S)
OCATED IN PDP-8/1)
| 1—128 DATA LINESH
L
| i
|
DIAL DIGITS,CONTROLS !
i e -
i i
|
r—===7 - |
1
1 DCOBE ~-d_
i DCO8H,J DCOSF TELETYPE i OTHER LINE |
] AUTOMATIC MODEM CONNECTOR INTERFACE |
! CALLING INTERFACE PANEL | UNITS
: UNIT
' CALL CONTROL DATA DATA
| IS ———em |, e ] e ————
r
P CALL LOCAL
Uocma MODEMS TTY
YouNTs b TERMINALS
| S

Figure 1-1 Basic Block Diagram
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1.3.1 DL8I Data Line Interface

The DL8I is the control interface between the PDP-8/1 and the DCO8A. It is physically located in the PDP-8/1
processor and is connected to the DCOBA by cable.

The DL8I responds to the three special IOT instructions that are added to the PDP-8/1. On receipt of one of
these special instructions, the DL8I takes control of the PDP-8/1 program for the time required to transfer data
to or from the communication lines via the DCOBA. The DL8I also maintains a control signal interface with the

DCO8A.

1.3.2 DCO8A Serial Line Multiplexer

The DCOBA is mounted in a separate equipment cabinet located adjacent to the PDP-8/1 (with DL8I). The re-
quired data line interfaces and line sampling clocks are mounted in the same cabinet as the DCO8A, or in

adjacent cabinets.
The DCOBA is essentially an automatically controlled, dual-purpose switch that:

a. Connects any selected data line to a single line input to the computer for data transfers into the
PDP-8/1.

b. Connects the single line output of the computer to any selected data line for data transfers out of
the PDP-8/1.

NOTE

The DCO8 equipment employs bit multiplexing (as opposed
to character or message multiplexing). Using bit multi-
plexing, only one bit position of a data character can be
transferred (in or out) each time the selected line is ser-
viced. The line data rates are very low compared to the
computer cycle rate; thus, it is possible to service all
data lines in a relatively small percentage of available
computer time.

1.4 SYSTEM OPERATION
The DCO8 Data Communications equipment operates in response to the special IOT instructions associated with

teletype information transfer. These special instructions are as fol lows:

a. TTO (TT out) - This instruction acts on the AC register and on the selected output line. The in-
struction is executed during one computer fetch (F) cycle to shift the AC contents one position to the
right and transfer the rightmost bit (AC11) through the DCOBA to the output line.

1-3



b. TTINCR (TT increment) - This instruction is usually microprogrammed with the TTO insiruction to
increment the line selection register (LSR). Incrementing the LSR causes selection of the next consecu-
tive output line number (after the TTO action) and increases software efficiency.

c. TTI(TT in) - This instruction is used to transfer the line state from an input line to the computer.
It is the most complex of the TT instructions because it involves three locations in core memory and can
cause two additional cycles to follow the F cycle. The memory locations are used to store the line
status word (LSW) and the character assembly word (CAW) for each input data line. The additional
cycles are used to examine the LSW (S cycle) and load the CAW (C cycle) with line data at the proper
time.

1.4.1 TTO (and TTINCR) Instruction Implementation

Serial data is transferred from the PDP-8/1 to the data lines, using the TTO (6404) instruction. This can be

done in two ways:

a. randomly, in which case the line sequence must be individually specified and software loaded into
the LSR using conventional IOT instructions

b. sequentially, using combined TTO and TTINCR (6405) instructions, which increments the LSR after

aach cutnut and effects a stenning action
ch output ¢ pping action.

L4 0l SNIeLis U ST

1.4.2 TTI Instruction Implementation

Serial data is assembled into the PDP-8/1 from the data lines using the TTI (6402) instruction in a service series.
The system performs the service series, scanning every line during each clock interrupt. Interrupts occur at five
times the baud rate. A section of a typical service series is shown below in Figure 1-2, with details shown in

Figures 1-3 and 1-4.

NOTE

CAW is initialized to 2000 for 8-bit characters and o
0200 for 5-bit characters.

0674 6402  TTI /LINE 47g
0675 0470  LSW

0676 0200  CAW
0677 4511  JMSIASSMBL

0700 6402  TTI /LINE 10g
0701 0100  LSW

0702 2000  CAW

0703 4511  JMSIASSMBL

0704 6402  TTI /LINE 60g



0705 0600 LSW

0706 2000 CAW

0707 4511 JMS T ASSMBL

0710 6402 M /LINE ”8
0711 0110 LSW

0712 0200 CAW
0713 4511  JMS I ASSMBL

0714 6402  TTI /LINE 61g
0715 0610  LSW

0716 2000 CAW

0717 4511  JMS T ASSMBL

0720 6402  TTI /LINE 12
0721 0120  LSW

0722 0200 CAW

0723 4511  JMS T ASSMBL

0724 6402  TTI /LINE 62,
0725 0620  LSW

0726 0200 CAW

0727 4511  JMS T ASSMBL

Figure 1-2 Typical Service Series

LINE ACTIVITY

ACTIVE/INACTIVE ADDRESS
NOT (LINE NUMBER) REAL TIME CLOCK
6 T USED [IN THIS EXAMPLE:LINE 0“] (LINE SAMPLING COUNTER)
402 K‘M/"A’\r-f —A N\ 7 A N
INSTRUCTION
ADDRESS
OF INSTRUCTION ! —— 00— LSW» [o] [+] [+] o] (o] | o] o} 1 o} ] (o]
0710—6402 — [+] 1 2 3 4 5 [] 7 8 9 10 1
0711— 0110 —
0712— 2000 ——
0713—4511 —
L— 2000—CAW > o] 1 (o] (o] 0 o] [} 0 [o] (o] (o] 0o
o] 1 2 3 4 5 6 7| 8 9 10 i}
4511—JMS INITIALIZE

Figure 1-3 Line Servicing Group of Instructions o8-coss



START —s}e—— OCTAL-3 —ele— 0CTAL-5 —sle 0CTAL-3 -+l STOPs|
| I | | I | | | | | ] |

SPACE LEVEL="0"

\]
I LsB MSB
MARK LEVEL = "
| I L T e e e e R
S~ v N
| START BIT EIGHT DATA BITS TWO STOP BITS
— ! NOTE:

HEAVY LINES INDICATE
NON-CHANGING BIT STRUCTURE.

08-0057

Figure 1-4 Typical Teletypewriter Character (3538)

The service series consists of a string of line servicing instruction groups (TTI block), with one group of two
instructions for each line. The servicing group shown in Figure 1-3 does not consist of four instructions as ex~
pected. The TTI command uses three memory locations, the actual TTI instruction and the two locations following
it. The two locations following, used for line status and character assembly purposes, are called the line status
tion following the three TTI
storage locations is usually a JMS (jump to subroutine). The subroutine can be used for limited data processing

and storage and is usually entered only after the CAW is complete and R # 0.

The structure of the LSW is shown in the upper portion of Figure 1-3. Bit 0 is used to indicate the activity status
of the particular line. Bit O is a O if the line was inactive during the last sampling; bit 0 is a 1 if the line was
active during the last sampling. Bit 1 is not used. Bits 2 through 8 contain the line number (in octal) of the
line being serviced. Bits 9, 10, and 11 are used as a real-time counter to approximate the center of the bit to
be sampled, thereby increasing the amount of telegraph distortion which can be tolerated over what could be
tolerated with early or late sampling. Sampling takes place after the real-time clock, which is incremented on
each service series after the start bit has been detected, reaches a count of two. The data is actually sampled

between 40 and 60 percent after its starting point (where 50 percent is the theoretical center of the bit).
Clock interrupts (and consequently complete service series) are occurring at five times the line data rate.

Data seldom appears af exactly the same instant as the clock interrupt. The actual position (software) of the

pariicular service group in the service series aiso affects sampiing time.

After the data is sampled, the real-time counter continues counting clock interrupts to a count of four and is
reset fo zero for the next data bit. This series continues until a complete character has been assembled in the
CAW. When the real-time ciock count equals two and a complete character has been loaded into the CAW,
all steps have been performed except the JMS. When the character is assembled, the hardware causes a JMS

to be performed to store the character and re-initialize the CAW. If, however, hardware register R, software



controlled, is at zero because the programmed number of storage subroutines have already been performed, the
JMS is skipped until one of the next four service series. Then the character is stored and the CAW is re-
initialized. Therefore, a TTI service group always requires at least two machine cycles (TTI and LSW); at times,

three machine cycles (TTI, LSW, and CAW); and sometimes the service subroutines plus the storage subroutine.

1.4.3 Conventional TOT Instructions

Table 1-2 lists the conventional 10T instructions used to program the DCO8 equipment. These IOT instructions
are similar to those used in programming the 680 Data Communication System. The basic difference is that load

IOT's do not clear the AC.

Table 1-2
1OT Instruction Codes and Functions
10T Code Function
TTI 6402 Inputs data to MBO. Requires 2 or 3 machine cycles depending on line

activity and real time clock count. Fetch (F) cycle and status (S) cycle
are always performed.
S-cycle summarization:
MEM 2-8 ~ LSR
LH - HS
LINE -~ MBO if MEMO=0or HS =1
MEM + 1 > MB if MEMO =1 and MEM 9 =0 and HS =0
MEMO - 8 ~ MBO - 8 and 0 ~ MB9-11 if MEMO = 1 and
MEM9? = Tand HS=0
+2 > PCif MB9 - 11#2
1 - C if MB9 - 11 = 2 (enter C cycle)

C-cycle summarization: SR
LINE - MBO and MEM ™ MB if HS =0
MEM -~ MB if HS = 1
+1 - PC if MB11=0or if MB1T1 =1 and R=0
1 ~LHif MBI1=1and R=0
MEM SR AC and LINE ~ ACO if MB11 =1 and HS =0 and R# 0
MEM ~AC if MB11=1and HS = 1 and R# 0
0~LHifMBIT=Tand R#0

TTO 6404 Outputs data from AC11 (buffered), summarized as:

0-~L

AC11 -~ LINE output flip-flop

L ~ACO

AC SHIFT RIGHT
T1 OFF 6422 Clears clock 1 enable flip-flop; inhibits clock 1 flag flip-flop.
T2 OFF 6432 Clears clock 2 enable flip-flop; inhibits clock 2 flag flip-flop.
T3 OFF 6442 Clears clock 3 enable flip-flop; inhibits clock 3 flag flip-flop.
T4 OFF 6452 Clears clock 4 enable flip-flop; inhibits clock 4 flag flip-flop.
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Table 1-2 (Cont)
IOT Instruction Codes and Functions

107 Code Function
T1 SKIP 6421 Causes program to skip next instruction if ciock 1 fiag is set.
T2 SKIP 6431 Causes program to skip next instruction if clock 2 flag is sef.
T3 SKIP 6441 Causes program to skip next instruction if clock 3 flag is set.
T4 SKIP 6451 Causes program to skip next instruction if clock 4 flag is set.

Line Selection Register (LSR) Control Instructions

TT INCR 6401 Increments the LSR by 1. Can be microprogrammed to occur following
TTO by code 6404

TTCL 6411 Clears the LSR

TTLL 6412 ORs AC5-11 info LSR

TTSL 6413 Clears the LSR and loads AC5-11 into the LSR. Microprogram of TTCL
and TTLL.

TTRL 6414 ORs content of LSR info AC5-11. AC must be zero for true transfer.

R-Register (Load Distribution Counter) Control Instructions

TTR INCR 6461 Increments the R-register by 1.
TT RR 6464 ORs content of R-register into AC7-11. AC must be zero for true transfer.

Clock Control Instructions

T1 ON 6424 Sets clock 1 enable flip-flop; clears clock 1 flag flip-flop
T2 ON 6434 Sets clock 2 enable flip-flop; clears clock 2 flag flip-flop
T3 ON 6444 Sets clock 3 endble flip-flop; clears clock 3 flag flip-flop
T4 ON 6454 Sets clock 4 enable flip-flop; clears clock 4 flag flip-flop

1.5 LINE INTERFACE OPTIONS

The purpose of the following paragraphs is to introduce the various line interface options. Technical details of
each line interface option, as well as comprehensive functional descriptions, are contained in the addenda to
this manual. Terminals (both local and remote), telegraph, and dataphone ines may be interfaced using the

line interface options described below.

1.5.1 DCO08B Local Terminal Connector Panel

The DCO8B Local Terminal Connector Panel can connect as many as 48 local lines or data sets {(data only) to the
DCO8A. A local line is limited to approximately 1500 ft of cable. Up to three DCO8B Local Terminal Connector

Panels can be connected to a DCOBA. However, only 128 of the available 144 lines can be used.



1.5.2 DCO08C Telegraph Line Adapter Panel

The DCO8C can connect as many as 32 telegraph lines to the DCO8BA. Four DCO8C Telegraph Line Adapter
Panels can be used with the DCO8SA.

1.5.3 DCO08D Telegraph Line Terminator Panel

The DCO8D provides demarcation point (terminal block) for interfacing between DEC equipment and 32 tele-

graph lines.

1.5.4 DCO8EB Telegraph Line Current Adjustment and Meter Panel

The DCOSEB provides rheostats and meters to adjust and monitor line current for transmit/receive on each of 32 lines.

1.5.5 DCO8F Modem Interface Control

The DCOSF can be used to interface and control as many as 64 Bell System T103A, 103E, 103F, or the equivalent,
data sets to the DCOSA. Line control is provided by one DC0O8G module and cable set for every two data lines.
A DCO8G consists of a M753 module and two BCO1B-25 data set connector cables to connect two data sets

(modems).

1.5.6 DCOSFE Channel Extension

The DCOSFE is used to extend DCO8F by an additional 32 data lines.

1.5.7 DCO8FF Channel Extension

The DCOSFF is used to extend DCOSFE by an additional 32 data lines.

1.5.8 DCO8SFX Control Extension

The DCO8FX provides DCOSF with the capability of reading the carrier status of all lines at any time. The
DCO8FX is a wiring option in the DCO8F hardware.

1.5.9 DCO8H Automatic Calling Unit

The DCO8H provides automatic callup inferface for up to 10 data lines on a per-line basis, using DC0O8J module

and cable sets connected to Bell System Type 801 automatic calling units, or equivalent.
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CHAPTER 2
INSTALLATION

2.1 DL8I DATA LINE INTERFACE INSTALLATION

All PDP-8/1 Computers are wired to accept the 13 modules that form the DL8I Data Line Interface. No

additional cables or power distribution lines are required.

2.1.1 Module Location

Module Utilization drawing D-MU-81-0-17 (Sheet 1) shows the rack location of the 13 DL8I modules. Five

modules are mounted in locations CO7 through C11, and the remainder are mounted in locations D04 through D11.

2.1.2 Special Wiring (Field Installation Only)

All PDP-8/1 Computers contain factory~installed jumpers that must be removed when options are installed in the
field. Temporary Jumper drawing A-SP-81-0-23 (Sheet 2) lists 20 jumpers that must be removed on installation
of the 13 DL8I modules.

2.1.3 Power Requirements

The DL8I modules are supplied by the PDP-8/1 power supply with no additional power supply needed.

2.1.4 Interface Cabling

A special cable connects location D04 in the PDP-8/1 rack to location AQ9 in the DCO8A rack and provides
the interface between the DL8I and the DCO8A. The cable type is WO11. Connector pin signal names and
origins are listed in Table 2-1.

NOTE

Two signals, TT INST and LINE MUX(0), are on 1/O bus lines.



Table 2-1
PDP-8I to DL8! Connector Pin Designations

Pins Signal Origin L::Zf;‘e" iAe:::\!,:
D2 LINE HOLD DL8/A Mé61 M101
E2 B TP3 DL8/1 M660 M113
H2 B MEM LSR DL8/ M660 M751
K2 B C(0) DL8/ M661 M101
M2 STLR DL8/ Mé61 M101
P2 B DC INST DL8A Mé60 Mmi101
T2 LHS(T DCO8A M750 M516
\%3 BR=0 DCO8A Mé23 M516

2.2 SERIAL LINE MULTIPLEXER DCO8A INSTALLATION
!,

DCO8A, the required power supply, and the associated iine inferface units are mounted in a standard

e
DEC Type CAB-8/1-A Cabinet. Cabinet location must be no further than 6 ft from the PDP-8/1.

A

2.2.1 Module Location

Module Utilization drawing DC08-A-6 (Sheets 1 and 2) shows the rack location of the DCOSA modules. The
total number of M901 Cable Connector modules and M750 Line 1/O Control modules depends on the number of

communication lines in service.

2.2.2 Power Requirements

Power is supplied by H710 Power Supplies mounted on the rear cabinet door.
+5V ' 1.5A (1H710)
Power required on a per line basis is 60 mA/line. Thus, the number of H710 Power Supplies required is:

1 H710 for up to 48 lines
2 H710s for 49 to 128 lines

2.2.3 Interface Cabling

For interface cabling to the DL8I, refer to Paragraph 2.1.4. The standard interface cablmg to the PDP-8/1 is
listed in Table 2-2. All cables are Type WO11.



Table 2-2
DCO8A to PDP-8/1 Interface Cabling

BAC Cables (W011) Location in DCO8SA
BAC (0-8) Al
BAC (9-11), BIOP (1-4), } 81
BTS3, BTS1, B INITIALIZE
BMB (0-5) A3
BMB (6-11) B3
AC BUS (0-8) , A5
AC BUS (9-11), SKIP
B5

INT-RQST BUS, AC CLEAR
RUN (0), BTTINST, LINEMUX (0)

Two additional WO11-Type cables are required for transfer of signals MEM to MEM 11. Pin locations are
listed in Table 2-3. The transmit module is G020 or G021 in the PDP-8/1, and the receive module is M751
in the DCO8SA.

Table 2-3
Memory Signal Transfer Cable Pin Locations

Pins Signals Pins Signals
D2 MEM P D2 MEM 8
E2 MEM 0 E2 MEM 9
H2 MEM 1 ’ H2 MEM 10
K2 MEM 2 K2 MEM 11
M2 MEM 3

P2 MEM 4

S2 MEM 5

T2 MEM 6

V2 MEM 7

The interface between DCO8A and any of the options (DC08B, DCO8C, DCO8F) consists of two signals for each

communication channel = DLInn (data input from line nn) and DLOnn (data output to line nn).

The transmit module for DLOnn and the receive module for DLInn is an M750. The signals are shown in
Table 2-4.



Table 2-4
Transmit and Receive Signal Pin Designations

Signal Pins Signal Pins
DLIO Ci DiLi4 M1
DLOO D1 DLO4 N1
DLIT E1 DLI5 P1
DLO1 F1 DLO5 R1
DLI2 H1 DLI6 S1
DLO2 Ji DLO6 Tl
DLI3 K1 DLI7 Ul
DLO3 L1 DLO7 Vi
Location A29

Connectors Used: M%01
Lines: DLI8 and DLO8 to DLI15 and DLO15 on same pins, but side 2.

Lines Location Lines focation
0-15 A29 64-79 B29
16-31 A30 80-95 B30
32-47 A31 96~-111 B31
48-63 A32 112-127 B32

The DCO8B local terminal connector is interfaced to DCO8A for 48 lines via three cables with M90T connectors.

Each zable carries 32 signals (DLI and DLO for each line) and serves 16 lines. The cables are:

Cables
DC08B DCO8A
First DCO8B A09 A29
A20 A30
A31 A3l
Second DC08B A09 A32
A20 B29
A31 B30
Third DCO8B A09 B31
A20 B32
A31 -—

2-4



The polarity definitions for data signal transfer between the line interface units and the M750 modules in the

DCO8A are:

Mark = Low = Ground = OV
Space = High = +3V

For these polarities the M750 modules must be jumpered as follows:

Output: E2 to U2 and R2 to T2
Filtered input: M2 to D2, Alto J1, H1 to C1, N2 to V1, UT to K1 and L2 to E1
Direct input: M2 to J1, H1 to C1, N2 to K1 and L2 to E1



CHAPTER 3

OPERATION

Operating procedures for the DC08 Data Communications System requires the addition of character assembly
subroutines in the PDP-8/1 repertoire. Either 8=bit or 5-bit subroutines (or both) can be used, depending on

the system configuration. Both subroutines listed below can be obtained from the Program Library, Digital
Equipment Corporation, Maynard, Massachusetts.

Appendix A DEC-8I-F8VA-D, DCO8 8-Bit Character Assembly Subroutine
Appendix B DEC-8I-F5VA-D, DCO8 5-Bit Character Assembly Subroutine



CHAPTER 4
THEORY OF OPERATION

4.1 GENERAL

Theory of operation for the DC08 Data Communications System is divided into three parts:

a. functional description of the DCO8, with flow diagrams to illustrate the method of data transfer
during TTO, TTINCR, and TTI instructions.

b. detailed description of the DL8I logic, with reference to both simplified logic and flow diagrams.
c. detailed description of the DCO8A logic, with reference to both simplified logic and flow diagrams.

Reference is also made to the DL8I and DCO8A logic schematics. Continue to refer to the flow diagram,

Figure 4-1, as each function is described.

4.2 FUNCTIONAL DESCRIPTION

The DCO8 adds two major cycles to the PD P-8/1, STATUS (S) and CHARACTER (C), as well as a modified
FETCH (F) cycle, each of which is described in appropriate sequence. Each cycle is subdivided into time states.

The hardware implementation of each cycle is described in subsequent paragraphs.

4.2.1 Fetch Cycle (F) (see Figure 4-1)

The F cycle is common to all TTINCR, TTI and TTO instructions (6401, 6402, and 6404). During this cycle,
instruction decoding takes place, and the TTO or TTINCR instructions are performed. Portions of the TTI in-

struction are performed during the S and C cycles that follow.

4.2.1.1 Time State 1 (F-TS 1) - During F-TS 1, the content of the memory address register (MA) is incremented
and transferred into the program counter register (PC). This is part of a conventional F cycle and is not under

control of the DL8I. Instruction decoding has not yet taken place.

4-1
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Figure 4-1 DL8I Flow Diagram (Sheet 2)
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Table 4-1

PDP-8/1 - DL8I - DCO8A Interface Signal Reference Table

Signal que Origin Des.’ri- Origin Dwg. Location Dest. Dwg Location
(mnemonic) nation No. & (Sheet) | onDwg | No. & (Sheet) on Dwg
B LINE HOLD DL8I DCO8A DL8I-0-2 o DC08-A-2(2) | C3
B C(0) DL8I DCO8A DL8I-0-2 Cl DC08-A-2(2) | B3
B STLR DL8I DCO8A DL8I-0-2 B1 DC08-A-2(2) | B3
BI1P3 DL8I DCO8A DL8I-0-2 cs8 DC08-A-2(2) | B3
B MEM -~ LSR DL8I DCO8A DL8I-0-2 B8 DC08-A-2(2) | B3
B DC INST DL8I DCO8A DL8I-0-2 B8 DC08-A-2(2) | B3
THS(T) DCO8A DL8I DC08-A-2(2) | B3 DL8I-0-2 B8
BR=Q DCO8A DL8I DC08-A-2(2) | B3 DL8I-0-2 BS
ACO00-ACTT BUS DCO8A PDP-8/1 DC08-A-2(2) | B,C,D6 | 81-0-10 B1-B8S
T/0 SKIP DCO8A PDP-8/1 DC08-A-2(2) | B6 81-0-10 B3
INT RQST DCO8A PDP-8/1 DC08-A-2(2) | B6 81-0-10 B3
‘AC CLEAR BUS DCO8A PDP-8/1 DC08-A-2(2) | B6 81-0-10 B2
B RUN(0) DCO8A PDP-8/1 DC08-A-2(2) | B6 81-0-10 C2
TINE MUX(0) DCO8A PDP-8/1 DC08-A-2(2) | A6 81-0-10 B1
DATA IN 0-127 DCO8A PDP-8/1 |(3]cgz)3-A-1 Total 81-0-10 B3-B8
BTT INST PDP-8/1 DCO8A 81-0-10 o DC08-A-2(2) | B6
DATA OUT 0-127 PDP-8/1 DCO8A 81-0-10 B3-B8 DC08-A-1(1,2) | Totai
B AC00-B AC11 PDP-8/1 DCO8A 81-0-10 D3-D8 | DC08-A-2(1) | B,C,D7
B MB0O-B MB11 PDP-8/1 DCO8A 81-0-10 C1-C8 | DCos8-A-2(1) | A,B,C,D4
MEMO0-MEMO7 & P PDP-8/1 DCO8A 81-0-14 C4-C8 | DCos-A-2(2) | C,D5
MEMO08-MEM11 PDP-8/1 DCO8A 81-0-14 C1-C3 | DC08-A-2(2) | D3
B IOP 1,2,4 PDP-8/1 DCO8A 81-0-10 D2,D3 | DC08-A-2(1) | B7
B TS3 PDP-8/1 DCO8A 81-0-10 D2 DC08-A-2(1) | B7
B TS1 PDP-8/1 DCO8A 81-0-10 D1 DCO8-A-2(1) | A7
B INITIALIZE PDP-8/1 DCO8A 81-0-10 D1 DC08-A-2(1) | A7
MEM =TSR PDP-8/1 DL8I 81-0-2(2) C5 DL8I-0-2 B8
TH-HS PDP-8/1 DLS8I 81-0-2(2) c4 DL8I-0-2 Cl
LINE(0) PDP-8/1 DL8I 81-0-10 Cl DL8I-0-2 C2
'MEM DONE PDP-8/1 DL8I 81-0-13 D1 DL8I-0-2 B1
MEM 0 PDP-8/1 DL8I 81-0-14 C7 DL8I-0-2 B5




Table 4-1 (Cont)
PDP-8/1 - DL8I - DCO8A Interface Signal Reference Table

4-6

Signal Nc.:me Origin Des.‘ri— Origin Dwg. Location Dest. Dwg Location
(mnemonic) nation No. & (Sheet) | onDwg | No. & (Sheet) on Dwg

(1) DL8I PDP-8/1 DL8I-0-2 D7 81-0-2 Cé
81-0-13 D3

S(0) DL8I PDP-8/1 DL8I-0-2 D8 81-0-2 Cé
81-0-13 D3

TT SET DL8I PDP-8/1 DL8I-0-2 D6 81-0-3 B2

TT SET DL8I PDP-8/1 DL8I-0-2 D6 81-0-4 A7

TT CARRY TNSERT DL8I PDP-8/1 DL8I-0-2 B7 81-0-4 B7

TT CARRY INSERT DL8I PDP-8/1 DL8I-0-2 B7 81-0-5 B3

TT CARRY INSERT DL8I PDP-8/1 DL8I-0-2 B7 81-0-5 D3

‘STORE DL8I PDP-8/1 DL8I-0-2 B2 81-0-4 D7

TT 170 ENABLE DL8I PDP-8/1 DL8I-0-2 B2 81-0-4 Bé

TT CARRY INSERT DL8I PDP-8/1 DL8I-0-2 B3 81-0-6 C5

MEM INH 9-11 DL8I PDP-8/1 DL8I-0-2 C4 81-0-4 Cé

TT L DISABLE DL8I PDP-8/1 DL8I-0-2 D3 81-0-4 A3

'C NO SHIFT DL8I PDP-8/1 DL8I-0-2 A4 81-0-5 D3

TT SHIFT ENABLE DL8I PDP-8/1 DL8I-0-2 Bé 81-0-5 C2

TT SHIFT ENABLE DL8I PDP-8/1 DL8I-0-2 B6 81-0-8 A8

TT INCREMENT DL8I PDP-8/1 DL8I-0-2 D5 81-0-5 A7

TT RIGHT SHIFT ENABLE | DL8I PDP-8/1 DL8I-0-2 D5 81-0-5 D5

TT CYCLE DL8I PDP-8/1 DL8I-0-2 D3 81-0-5 A5

TT AC LOAD DL8I PDP-8/1 DL8I-0-2 c2 81-0-6 D7

TT INST DL8I PDP-8/1 DL8I-0-2 D4 81-0-2(1) B3

TT INST DL8I PDP-8/1 DL8I-0-2 D4 81-0-8 A8,C8

TT INST DL8T PDP-8/1 DL8I-0-2 D4 81-0-10 Bl

TT DATA DL8I PDP-8/1 DL8I-0-2 D2 81-0-8 A8

TT LINE SHIFT DL8I PDP-8/1 DL8I-0-2 C5 81-0-9(1-4) cs

TT CARRY INSERT § DL8I PDP-8/1 DL8I-0-2 87 81-0-5(4) A5




4.2.1.2 Time State 2 (F-TS 2) - During F-TS 2, the content of the selected memory location is transferred into
memory buffer (MB) register. MB bits 0, 1, and 2 are then transferred into the instruction register (IR). As in
F-TS 1, this is part of a conventional F cycle and is not under control of the DL8I. Instruction decoding has not

yet taken place.

4.2.1.3 Time State 3 (F-TS 3) (see Figure 4-2) - During TS 3, the contents of the instruction register are de-
coded. An octal 6 in the instruction register indicates an IOT instruction. This is normally a 4.25 ps slow-cycle
instruction. However, when the DL8I decodes on octal 4 in MB 3 through MB 5 and an octal 0 in MB 6 through
MB 8, it inhibits the SLOW CYCLE signal, and disables the conventional 10T timing train. At this point, the
DL8I controls the PDP-8/1.

NOTE

The above sequence is not shown in Figure 4-1 because

it takes place almost entirely under PDP-8/1 control, not
DL8I confrol. If the above conditions did not exist, i.e.,
640X in MB (X can be 0 to 7), this F cycle would be
changed to a conventional IOT F cycle. Therefore, all
succeeding discussion presumes that 640X, or TT instruc-
tion, is in MB.

INDICATES
TT INSTRUCTION

P A " 1 INDICATES TTO-GENERATES IOP4
OPERATION CODE § o

INDICATES 1 INDICATES TTI-GENERATES i0P2
10T INSTRUCTION DEVICE SELECTION

6 4 o 1 INDICATES TTINCR-GENERATES 10P1

— A A Al

r 2 Y4 N = [
1 1 (o] 1 0 0 o] o] [}

08-0057

Figure 4-2 Format of TT Instruction Words in MB

During F-TS 3, the contents of MB 9 and MB 11 are decoded. If MB 9 is a 1, indicating a TTO instruction, a 0
is set into the link (L), and the content of the accumulator (AC) is shifted once to the right with O shifted into
ACO. If MB9 is a 0, indicating either a TTI or TTINCR instruction, the above sequence is bypassed. One bit
of line data is shifted out of AC11 during a TTO instruction.

MB 11 is decoded. If MB 11is a 1, indicating a TTINCR instruction, the line status register (LSR) is incremented.
If MB 11 is a 0, indicating either a TT1 or a TTO without microprogrammed TTINCR instruction, the LSR incre-

mentation sequence is bypassed.



4.2.1.4 Time State 4 (F-TS 4) - During F-TS 4, MB 10 is decoded. If MB 10 isa 1, indicating a TTI
instruction, the content of the PC register is shifted into MA, and the S flip-flop is set, thereby enabling
the S cycle at the end of F-TS 4, for TP4. If MB 10 is a 0, indicating a TTI or a TTINCR instruction (or both
microprogrammed), and if there is no break request, the contents of the PC register are transferred into MA,
and the F flip-flop is again set; this enables another F cycle at the following TS 1. If g break is called for,

the PDP-8/1 determines the type of break and processes it accordingly .

4.2.2 Status Cycle (S) (see Figures 4-1 and 4-3)

The S cycle is the second phase of a TTI instruction. It utilizes the line status word (LSW) located in the mem-
ory location immediately following the TTI instruction. During the S cycle, the servicing of a particular line
for input is started. The line number is indicated by bits 2 through 8 of the LSW (see Figure 4-3). Bit 0 indi-
cates the status by association of the selected line, and bits 9 through 11 are used as a real-time clock to count
the number of samples up to 2 (0---1---2) before entering the CHARACTER (C) cycle, when the data bit is

sampled and the character is assembled. If the count does not equal 2, the next F cycle is entered. The clock

LINE

ACTMITY REAL-TIME
BT or CLOCK BITS
N
| il LINE NUMBER (LINE SAMPLING COUNTER)
A A A ~ - A \
0 1 2 3 a 5 6 7 8 9 10 11

Figure 4-3 Format of Line Status Word (LSW)

4.2.2.1 Time State 1 (5-TS 1) - During S-TS 1, the content of MA is incremented and transferred into the

PC register. The LSR is then cleared to allow insertion of the new LSW.

4.2.2.2 Time State 2 (S-TS 2) - S-TS 2 is subdivided into three substates, S-TS 2A, 2B and 2C. During the
first substate (S-TS 2A), the appropriate bifs of the LSW are fransferred into the LSR in the DCOBA by MEM ~LSR
pulse. During S-TS 2B the status of the line hold (LH) flip-flop, associated with the selected line, is transferred
into the hold sync (HS) flip-flop (LH ~HS). When the HS flip-flop is set, the character assembly word (CAW)
contains a complete character which has not yet been processed because the program allows only a certain num-

ber of characters to be processed on each service cycle (see Paragraph 4.4.5.2).

During substate S-TS 2C, bit 0 of the LSW is decoded with the HS flip-flop as follows:



a. MEM 0 (0) + HS (1)

If bit 0 of the LSW equals zero (indicating that the line was not active during the last service cycle) or
the HS flip-flop is set (indicating a completed but as yet unstored character in the CAW), then bits 1
through 11 of the LSW are transferred into bits 1 through 11 of the MB register. The complement of the
signal on the input line is transferred into bit O of the MB (a O sets the activity bit). A conventional
start bit is a zero; therefore, its complement is a one. All of the above is done to indicate a newly ac-
tive line and also to bypass the real-time clock after a character has been assembled but not stored.

b. MEM 0 (1) - HS (0)

If bit 0 of the LSW equals one (indicating that the line was active during at least the last service cycle)
and the HS flip-flop is reset (indicating that there is neither a completed character nor a stored completed
character yet in the CAW), then the following takes place: if bit 9 of the LSW equals zero, indicating
that the real-time clock has not yet reached a count of 4, the content of the LSW is incremented and
transferred into the MB register. This, in effect, is adding one to the value of the real-time clock. If,
however, bit 9 of the LSW equals one, indicating the real-time clock has reached a count of 5, then

bits O through 8 of the LSW are transferred into bits O through 8 of the MB register, and a zero is trans-
ferred into bits 9, 10, and 11 of the MB register, resetting the real-time clock to zero.

4.2.2.3 Time State 3 (S-TS 3) - During S-TS 3, the value of bits 9 through 11 of MB are examined. If this
value is equal to 2, indicating the time is correct to sample the line, S-TS 4 is entered. This leads to the
CHARACTER (C) cycle. If, however, the value is not equal to 2, the program counter is incremented twice,
and TS 4 is entered. The program counter is incremented twice fo skip the next two instructions (i.e., skip the

C cycle and the following instruction).

4.2.2.4 Time State 4 (S-TS 4)

a. MB(9-11)=2

When TS 4 is entered along this route, the content of the PC register is transferred to the MA register.
Then, the CHARACTER (C) flip-flop is set, enabling the C cycle during the next TS 1.

b. MB(9-11)#2

When S-TS 4 is entered along this route, the PDP-8/1 Computer checks for data breaks. If there

is no break request, the count of the PC register is transferred into the MA register, and the F flip-flop
is set, thereby enabling another F cycle at the following TS 1. If a break is called for, the PDP-8/1
program determines the type of break and processes it accordingly.

4.2.3 Character Cycle (see Figure 4-1)

The C cycle is the last cycle of the TTI instruction. Associated with the C cycle is a character assembly word
(CAW). The software initializes one of the leftmost bit positions of the CAW (the actual position depends on

character length). Received line data bits are shifted in from the left, one bit at a time, until the character

is complete. Completion is determined by the appearance of the initialization bit at position 11 of the CAW.
Between C cycles, the CAW is returned to memory for storage.



4.2.3.1 Time State 1 (C-TS 1) - During C-TS 1, the content of the MA register is incremented and iransferred

into the PC register.

4.2.3.2 Time State 2 (C-TS 2) - During C-TS 2, the status of the line HS fiip~fiop is examined. If HS =0,
indicating that the CAW does not contain a character completed during the last pass, the CAW is shifted one
place to the right and transferred to the MB register, and the content of the incoming line is strobed into bit 0
of the MB. If the HS = 1, indicating the selected CAW contains a fully assembled but unstored character,
C-TS 3 is entered.

4.2.3.3 Time State 3 (C-TS 3) - During C-TS 3, decisions are made about processing of the completed CAW.

a. MBI1=0

If the MB register bit 11 is a 0, the PC register is incremented, resulting in the program skipping the
following instruction (usually JMS which leads to the store subroutine). MB 11 (0) implies that the
character in the CAW is not yet complete.

b. MB1l1=1

If MB register bit 11 is a 1, a completed CAW is being processed and is either in the MB register or the
memory sense buffer (if it has been completed and not processed, or if it has been completed during
C-TS 2). The state of the line HS flip-flop indicates which of these conditions exists. A second decision

c. R=0

This indicates that the program does not have enough time left during the current service cycle to process
the completed character; as a result, the LH flip-flop associated with the particular line is set to 1, the

PC register is incremented to skip the succeeding JMS (go to store subroutine) instruction, and C-TS 4 is
entered.

d. R#0

This indicates that the completed characters can be processed (i.e., the program has enough time to go
to through the character storage subroutine).

One final decision remains; if the character was completed during the previous service cycle (indicated by

HS = 1), the CAW is transferred to the accumulator, and the line hold flip-flop is reset. If, however, the char-
acter was completed during the present C-TS 2 (indicated by HS = 0), the CAW is shifted right and transferred to
the accumulator, and the LH flip-flop is reset. The right-shift, in the one case, and the direct transfer, in the
other case, ensure that both characters have the same right justification. When this action is complete, C-TS 4

is entered.

4.2.3.4 Time State 4 (C-TS 4) - When C-TS 4 is entered, the PDP-8/1 first checks for data breaks. If there is
no break request, the count of the PC register is transferred into the MA register, and the F flip-flop is set,
thereby enabling another F cycle at the following TS 1. If a bredk is necessary, the PDP-8/1 decides the type

of break and processes it accordingly.



4.3 DL8I DETAILED LOGIC DESCRIPTION

4.3.1 General

Detailed description of the DL8I logic is limited to the development of the control signals required by the flow
diagram (refer to Paragraph 4.2). Only those areas of the flow diagram relating to DCO8 operation are described.
Subdivision is according to major cycles and time states within major cycles. Identification of logic elements is
accomplished by using the module location code followed by the output pin number. This scheme allows common
reference to both simplified logic diagrams and logic schematic DL8I-0-2. For instance, signal TTL DISABLE is
generated by gate D09-52, shown on the simplified logic diagram (see Figure 4-4) and on logic schematic
DL8I-0-2 at coordinates D3. DO is the specific module rack location; S2 is the specific pin number of the mod-

ule in location D09. Continue to refer to the DL8I flow diagram, Figure 4-1, as each function is described.

4.3.2 Fetch (F) Cycle

Time states F=TS 1 and F-TS 2 are functions relating to the PDP-8/1 program only. The DL8I is offected starting
with F-TS 3.

4.3.2.1 Time State F-TS 3 - (see Figures 4-4 and D-BS-DL8I-0-2)

a. 640X Decoding

During TS 3, three special TT instructions, TTI (6402), TTO (6404), and TTINCR (6401), are decoded.
Signal 10T is a decoded octal 6 in MB 0, MB 1, and MB 2 on D-BS-81-0-3. TT INST is used to disable
the norma! IOT timing chain and inhibit a slow cycle, as shown on D-BS-81-0-2 (Sheet 1}. TT INST also
causes the LINE -~ MB O fransfer.

b. Link Disable

Gate D09-52 generates TTL DISABLE which in turn disables the link by inhibiting signal
L ENABLE (D-BS-81-0-4). During all three time states, gate D09-52 is enabled as follows:

(1) During the F cycle, TT INST is low, thereby ehabling the gate.
(2) During the S cycle, the S flip-flop is set; therefore, S (0) is low, enabling the gate.
(3) During the C cycle, the C flip=flop is set; therefore, C (0) is low, enabling the gate.

NOTE

All subsequent DCO8 discussion assumes that the link is
disabled by TT INST.

¢. MB 9 Decoding

MB 9 is decoded by gate C11-N1 which is enabled only when MB 9 (1) is high at F-TS 3, thereby gen-
erating TT 1/O ENABLE, which causes 1/0O ENABLE (D-BS-81-0-4) and then AC ENABLE to allow AC
loading or right shift.

4-1
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Figure 4-4  Simplified Logic Diagram, F Siate, 753



d. Right Shift

TT 170 ENABLE (used only for a TTO instruction) and TT RIGHT SHIFT ENABLE (D-BS-81-0-5) set the
PDP-8/1 major register gating network for an accumulator internal right shift. The shift occurs at TP 3
when gate D09-V1 generates TTAC LOAD. In the case of a TTO instruction, the F flip-flop for the
selected line (D-BS-DC08-A-1) is loaded with data at the beginning of F-TS 3. In the case of TTINCR,
the incrementing of LSR occurs at TP 3 delayed (150 ns). Thus, for microprogrammed TTO and TTINCR
(6405), TTI occurs before TTINCR.

e. MB 11 Decoding

MB 11 = 1 is decoded by a gate in the DCO8A to produce TTINCR 150 ns after TP 3; TTINCR increments
the LSR by one count to select the next successive line.

4.3.2.2 Time State F-TS 4 (see Figure 4-5)

a. TTINCR, TTI, TTO Decoding

MB 10 is decoded by gate D10-E1 which is enabled by MB 10 =1 and TTINST. The output at gate
D10-E1 is S SET, which sets the status (S) flip-flop at TP4.

b. TTSET

The S SET output is inverted to become TT SET. TT SET causes PC ~ MA transfer and disables normal
return to the F Cycle (D-BS-81-0-3).

¢. The status (S) cycle is entered next.

TT INST —
[T INST | ¢! 'T"WHEN SizI THE STATUS (5)

SSE
meion | P10 Py ﬁ CYCLE IS ENTERED.
—/ P4 S | (aLso see ows p-es-81-02)

|—————— Dt o

CSET o D1 cl  (D-BS-81-03)

(SEE FIG
4-0)

|

(SEE ALSO DWG D-BS-DL8I-0-2)
08-0030

Figure 4-5 Simplified Logic Diagram, F-TS 4

4.3.3 Status (S) Cycle

During the S cycle, the line status word (LSW) is examined to determine if a character cycle is fo be entered.

4.3.3.1 Time State S-TS 1 (see Figure 4-6)

NOTE

Time state S-TS 1 is applicable to the character cycle.
Thus, the functions of Figure 4-6 apply to both S-TS 1
and C-TS 1 (except for STLR).
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a. TTL DISABLE
Gate D-09-52 is activated by S = 0 to produce TTL DISABLE.
b. TT CYCLE

TL DISABLE activates gate C10-N1 to generate TT CYCLE. This signal increments the MA register by
generating PC INCREMENT at TS1 (D-BS-81-0-3) and, at TP 1, causes MA - PC transfer.

c. STLR

STLR is generated by S = 1 after MEM DONE ends fo clear the line status register (LSR). MEM DONE
prevents a premature STLR pulse at the end of a memory cycle (D-BS-DL8I-0-2).

TTINST
TT L LE
s(o) 3 DISAB! (D-BS-81-04)
oo i

TT CYCLE
FYINST c10 (D-8S-81-0-5)

w
N

z
=

S(1) "\
TSI
cor {D-BS-DCO8-4-2)
MEWOONE| J (ALSO SEE DWG D-8S-DLEI-0-2)

08-0049

r
o
-
%

w
n

Figure 4-6 Simplified Logic Diagram, S and C States, S-TS 1 and C-TS 1

4.3.3.2 Time State S-TS 2 - S-TS 2 is subdivided into three substates called S-TS 2A, 2B, and 2C.

a. S-TS 2A (see Figure 4-7)

MEM ~ LSR - Signal S = 1 at TP 1 activates gates in the PDP-8/1 (D-BS-81-0-13) to generate the
MEM LSR transfer pulse. The contents of MEM 2 through MEM 8 (the LSW) are strobed through the input
gating circuits to the line selection register (LSR) in the DCOSA.

b. S-TS 2B (see Figure 4-7)

LH =~ HS - The state of the line hold (LH) flip-flop of the selected line is transferred to the hold status
(HS) flip~Fflop in the DL8I approximately 400 ns after the status transfer. The output of HS is used to

initiate decoding of the LSW,
c. S-TS 2C (see Figure 4-8)

(1) TT LINE SHIFT - This signal is generated in gate C11-M2 by the presence of MEMO = 0 or
HS=1. The signal causes the MEM 1-11 ~MB 1-11 transfer in the PDP-8/1 (D-BS-81-0-9) and
gates the line value into MB O (LINE ~ MB 0). This is the new data bit from the selected line.

TT LINE SHIFT completes one path through S-TS 2. When activity is established, MEM 0 = 1 and
no further line shift is made in successive passes.

(2) MEM INH 9-11 - the alternative path through time state S-TS 2C occurs for the term

MEMO (1) - HS (0) from inverter C09-F1. Gates C09-K2 and D10-L1 detect the value of MEM 9.
If MEM 9 is active, gate D09-N1 and inverter C09-N1 produce an output that satisfies gate
C09-K2. The resulting MEM INH 9-T1 output of C09-K2 allows transfer of only MEM 1-8 and
sets all zeroes in MB 9-11 (D-BS-81-0-4). MB 9-11 is the real-time clock which, in this case, is

set at zero count |
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Figure 4-8 Simplified Logic Diagram, S State, TS 2C

4.3.3.3 Time State S-TS 3 (see Figure 4-9) - Time state S-TS 3 is used to examine the count of the real-time

clock to determine if the character (C) cycle is to be entered.

a. CSET

Gate D 10-J2 generates C SET when MB 10 = 1 and MB 11 = 0 are coincident (real-time-clock count
equals two). T SET indicates that the clock count of the LSW is to the count at which the line data
should be sampled. This allows an immediate passage to time state S-TS 4.

b. TT CARRY INSERT S

If the reai-time clock count does not equal two, gate C11-S2 is enabled, and the TT CARRY INSERT S
signals are generated as shown. These signals cause the PC to be incremented by two counts (D-BS-81-0-9,
Sheet 4), and the next two instructions are skipped.

4.3.3.4 Time State S-TS 4 (see Figure 4-10) - During time state S-TS 4, the signals are generated to enable
entry into the character (C) cycle or return to the next fetch (F) cycle.

a. TT SET

The C SET output of gate D10-J2 also activates tes gate C11-D1 and enables the input to the C flip-flop.

Gate C11-D1 and inverter C10-C1 develop TT SET in the same manner as described in Paragraph 4.3.2.2.b.
TT SET disables normal return to the fetch cycle. At TP 4, the C flip=flop is set and the character cycle

is entered.

b. If C SET does not occur during S-TS 3, TT SET and its results are inhibited. The PC + 2 count is

antered in MA (PC + MA), ond the next ‘o"'-H (F) eycle is entered.
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Figure 4-10 Simplified Logic Diagram, S State TS 4 (S-TS 4)

4.3.4 Character (C) Cycle

Time state C-TS 1 is the same as described for S-TS 1, Paragraph 4.3.3, except that STLR is not generated for
the C cycle.

4.3.4.1 Time State C-TS 2 (see Figure 4-11 and Drawing D-BS-81-0-5)

a. HS =0 Decoding

If HS = 0 (HS flip-flop cleared) during C-TS 2, gates C11-J1, C11-H2 and C09-F2 combine to generate
the signals required to right-shift the MEM register and effect a MEM ~ MB transfer. This action drops
bit 11 and vacates the bit 0 position. Inverter C10-V2 and gates C10-52 and C10-N2 load the line data
bit into MB 0. Thus, MB contains the incoming character data including the most recent data bit.

b. HS=1Decoding

If HS = 1 (HS flip-flop is set) during C-TS 2, the right-shift of MEM is inhibited, and a simple
MEM - MB transfer is done.
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Figure 4-11 Simplified Logic Diagram, C State, TS 2 (C-TS 2)

4.3.4.2 Time State C-TS 3 (see Figure 4-12) - During C-TS 3, the CAW is examined to determine if a complete
character is contained in the MB register. If a complete character is present, the R register is checked to deter-

mine if the character can be processed.

a. MB11=0

If character assembly is incomplete (MB 11 = 0), gates D09-H2 and D0?-N1 are activated, and the
TT CARRY INSERT signals are generated. This results in incrementation of the PC (+1 > PC) and ad-
vancement to time state C-TS 4 (D-BS-81-0-4,5,6).

b. MB11=1

If character assembly is complete, MB 11 = 1 enables gates D10-5S1 and D10-V2, one of which is acti-
vated depending on the state of the R register as follows:

(1) R=0 generates LINE HOLD, which sets the LH flip-flop for the particular line in the DCO8A,
and processing must wait. In this case, the PC is incremented and C-TS 3 is ended.

(2) R# 0 generates STORE. STORE generates TT AC LOAD (D-BS-DL8I-0-2) and MEM ENABLE
(D-BS-81-0-4). TT AC LOAD causes MEM = AC transfer (D-BS-81-0-6). The condition of flip-
flop HS determines if a right-shift of MEM is done prior to the transfer. STORE also generates

C NO SHIFT and C SR ENABLE. C NO SHIFT causes NO SHIFT signal for straight MEM ~ AC
(D-BS-81-0-5). C SR ENABLE causes TT SHIFT ENABLE which inhibits NO SHIFT to allow a right
shift in MEM and also allows the transfer of line status to MB 0.

4.3.4.3 Time State C-TS4 - Time state C-TS 4 is the same as time state S-TS 4, Paragraph 4.3.3.4, except

that the next fetch (F) cycle is always enabled.

4.4 DCO8A DETAILED LOGIC DESCRIPTION

4.4,1 General

Logic description of the DCO8A Serial Line Multiplexer consists of a brief examination of the DCO8A block dia-
gram, followed by a description of the four groups of DCO8A circuits. During the descriptive paragraphs, keep in
mind that there is always one line control circuit (1/2 M750) for each data line, up to o total of 128 individua!
such circuits (or 64 M750 modules).
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4.4.2 Block Diagram Description (see Figure 4-13)

The DCO8A consists of four functional circuit groups:

a. Line register and coniroli
b. Clock skip and interrupt
c. Instruction decoder

d. Line control (one for each line); the line control has three types of inputs and outputs:
(1) Multiplexed inputs and outputs
(2) Line select inputs

(3) Individual data line inputs and outputs

The multiplexed inputs and outputs appear at each line control, but only one line control is selected at any given
time by the line register (LINE SELECT). Therefore, at any given time, only one line control is being used. In-
dividual DATA OUT and DATA IN lines appear at the line side of each line control module. Thus, the major
function of the DCO8A is to connect the selected line to the PDP-8/1. The M751 line register and control mod-
ule {D-BS-DCO8-A-5) decode the PDP-8/1 line number outputs and generaie a LINE SELECT grouping of signals

comprising:

a. HO for lines from 0 - 63
HO for lines from 64 - 127.

b. GROUP is broken down as follows:

0-7 and 64 -71
8-15and 72-79
16 - 23 and 80 - 87
24 -31and 88 -95
32-39and 96 - 103
40 - 47 and 104 - 111
48 - 55 and 112 - 119
56 - 63 and 120 - 127

c. LINE n where n varies from 0 - 7

These signals, called LINE SELECT, can address up to 128 lines. The instruction decoder consists of a decoding
matrix that interprets all TT instructions for internal use. The clock skip and interrupt circuits provide a maxi-
mum of four different clock interrupt rates (one (110-baud) is included in the basic DCO8A; the other three are

optional).

4.4.3 Line Control Module M750 (Figure 4-14 and D-BS-DC08-A~1)

The line control circuits interface each data line to the DCO8. There is one line control circuit for each line,

and two on each M750 module. Because the PDP-8/1 operates several orders of magnitude faster than any of the
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data lines that it is coupled to, it is necessary to store output data; the F flip~flop provides short-term output
data storage. Input data, however, is sampled from the line in real-time. The LH flip-flop provides short-term

line history, as described in DL8I flow diagram theory .

4.4.3.1 Line Selection - Gates 3 and 4 combine the LINE SELECT signals to form an internal LINE ENABLE
signal. TINE ENABLE enables the F and LH flip-flops and the data input gate.

4.4.3.2 F Flip-Flop - The F flip-flop provides short-term storage of output data when set by T ~ LINE OUT
with LOAD F and LINE ENABLE. The output of the F flipflop is routed through an inverter to the data line as
DATA OUT. '

4.4.3.3 Data Input - Input data from the data line is either inverted, filtered, or wired directly to gate 5.
When gate 5 is enabled by the LINE SELECT signals, the value of the data line, appropriately processed, appears
on TINE MUX OUT and is subsequently sampled in real-time by the PDP-8/1.

4.4.3.4 LH Flip-Flop - The LH flip-flop provides a short-term history of the line being serviced. The LH flip-

flop is set if a character has been completely assembled, but has not been processed. The LH flip-flop is set to

the state: (1~ LH) by (LOAD LH). The zero output of LH is routed through gate 8 to MULTIPLEXED LHS(1) OUT.

4.4.4 Clock Skip and Interrupt Circuits (see Figure 4-15 and Drawing D-BS-DC08-A-3)

Up to four clocks of different frequencies can be inciuded in the DCOBA. The frequency of each clock should be
five times the baud rate of the sampled data; therefore, five clock interrupts will occur during the sampling of
each bit of data. Each clock is free running, but normally disabled by the clock flag flip-flop input gate. A
TTX ON instruction sets the enable flip-flop, clears the clock flag flip-flop, and endbles the clock flag flip-
flop input gate. The first positive clock transition sets the clock flag flip-flop, generating a clock n flag (where
n is the clock number), which is combined with the other clock flags to generate INT. TNT is coupled through

a bus driver to become TNT RQST. The program detects the interrupt request and attempts to determine which
clock has caused the interrupt. This is accomplished by generating skip instructions. When a skip is generated
for the appropriate clock flag, its gate is enabled, generating SKIP at gate A 16-B1. SKIP informs the PDP-8/1
that it has determined the clock causing the interrupt. For example, TTI ON (6424) clears the Clock Flag flip-
flop and enables its input gate. The next positive transition sets the Clock 1 Flag flip-flop, generating

CLOCK 1 FLAG(1). CLOCK 1FLAG(1) is combined with the other clock flags to generate INT. Assuming

T4 SKIP (6451) is generated first, no SKIP signal is generated. The same logic holds true for T3 SKIP (6441) and
T2 SKIP (6431). When T1 SKIP (6421) is generated, however, a gate combines T1 SKIP and CLOCK 1 FLAG (1)
to génerafe SKIP.
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Skip instructions are usually sequenced from 1to 4. Similarly, clock T is usually the highest frequency clock,
and clock 4 the lowest, with the others in sequence. Therefore, the higher frequency data lines are given

priority over the slower ones.

4.4.5 Line Register and Control Theory (see Figure 4-16 and Drawing D-BS-DC08-A-5)

a. The seven-stage line register with its associated decoder.
b. The five-stage R register with its associated decoder.

c. Output gates.

4.4.5.1 Line Register LR - The seven-stage line register LR (L1, L2, L4, L8, L16, L32 and L64) can be loaded
with either the contents of MEM 2 through MEM 8, or BAC 5 through BAC 11. MEM - LSR enables the series of
input gates designated as BA 1, setting the LR to the value of MEM 2 through MEM 8. This is done during the
status (S) cycle of the TTI instructions after STLR clears the LSR during S-TS 1 (see Figure 4-6). TTLL (6412) en-
ables the series of input gates designated as BE 1, ORing the LR with the value of BAC 5 through BAC 11. This
is done during a TTO instruction. The LR can be incremented by TTINCR (6401) (onf cleared by TTCL (6411) or
by STLR during S-TS 1), both of which are ORed in the instruction decoder. The outputs of the LR are decoded
and form the LINE SELECT group of signals, allowing selection of any one of 128 line control circuits. The
contents of LR can also be ORed into accumulator positions AC5 through AC11 by IOT instruction TTRL (6414).

4.4.5.2 R Register - The number of assembled data characters that can be processed during a service cycle is
generally programmed to be from 20 to 40 percent of the total number of data lines in use. The software enters
the two's complement of this value into the load distribution counter (R register) at the beginning of a service
cycle. Then, each time a character is processed, a count of one is effectively added to the value remaining in
the R register by TTR INCR. When the content of the register reaches zero, no further character processing can
take place until the next service cycle is entered with R #0. The Rregister R1, R2, R4, R8 and R16) is loaded
with the contents of BAC 7 through BAC 11 by IOT instruction TTLR (6472).

As each input data character is processed by a JMS, the program issues IOT instruction TTR INCR (6461). The
R register is incremented by one count. The program can then issue 10T instruction TTRR (6464) to read the
R-register count into accumulator positions AC 7 through AC 11. TTR INCR and TTRR can be microprogrammed
as 10T instruction 6465. The R register can be cleared by IOT instruction TTCR (6471).
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4.4,5.3 Output Gates - The output gates allow either the contents of the LR or the R register to be gated to
the accumulator. TTRL (6414) ORs the contents of the line register to AC 5 through AC 11; TTRR (6464) ORs the
contents of the R register to AC 7 through AC 11.

4.4.6 Instruction Decoder (see Figure 4-17 and Drawing D-BS-DC08-A-4)

The instruction decoder circuits decode all IOT instructions issued by the program except TTI (6402), TTO (6404),
and TT INCR (6401). TTI and TTO are not decoded in the DCO8A. TT INCR is described in Paragraph 4.4.7.
Coded 10Ts are applied to binary decoder gates that produce outputs of octal 1 through 7. These seven signals
are applied to three decoder timing gates (1, 2, and 4).

The decoder gates are simultaneously enabled by DC INST during the IOT cycle and individually enabled by
IOP1, 10P2, and IOP4, The relative timing of the IOP pulses is shown in Figure 4-17.

The decoded instruction is formed in three steps. The first two digits (64) are assumed with DCINST, because
the 6400 series is reserved for data communications. The third digit (1 through 7) is the discrete output of the
binary decoder gates. The fourth bit is determined by which decoder timing gate is enabled by an IOP. The
program controls the issuance of IOPs and can issue any combination of IOP1, IOP2, and IOP4 for the purpose
of microprogramming 10T instructions. Thus, 64 is implied by DCINST, and the last two digits of each instruc-
tion are a combination of the binary decoder output and the programmed timing pulses. For example, to load
the R register, instruction TTLR (6472) is required. The program issues an IOT code of 64XX, which results in
DC INST and BMB06, 07, 08 for a binary 7. IOP1 is skipped, and then IOP2 enables decoder timing gate 2 to
produce 6472 (TTLR). If the programmer desires to increment the R register with TTR INCR (6461) and then read
the R register contents back into the AC with TTRR (6464), a microprogram can be implemented as follows:

a. The IOT results in DC INST, and the program issues BMB06, 07, 08 for a binary 6.

b. 1OP1 enables decoder timing gate 1 to produce 6461 (TTR INCR), 1OP2 is skipped, and then IOP4
enables decoder timing gate 4 fo produce 6464 (TTRR).

Thus, two instructions are decoded during the same 1OT cycle. Each pair of clock control instructions (TT1 ON
and TT1 OFF, etc) is applied to an OR function such that when either clock instruction is issued, the OR func-
tion produces an output. For instance, when either TT1 OFF (6422) or TT1 ON (6424) is issued, TT1 OFF/ON

results for the same duration as the instruction.
4.4.7 Line Control Gating Circuits (see Figure 4-18 and Drawing D-BS-DC08-A-4)

The line control gating circuits both develop and amplify the signals that condition the M750 modules. The
control signals are applied to all M750 modules (in either low or high order) in parallel. The output of the
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line register (LR) determines which M750 module responds to the control signal. Thus, the line control gating
circuit produces the control signals, and the LR output determines which M750 module is affected. The gating

circuits operate as follows:

a. When outputting data to a line, TT INST enables the data out gates and the load F gates. BMB9
also enables both sets of gates. The output data on BAC 11 is applied to the M750 modules as

1 -~ LINE OUT. At TP3 the load F gates apply LOAD F to the M750 modules, and the data is set into
the F flip-flop of the selected line.

b. INITIALIZE is coupled through line drivers to all M750 modules.

c. The combination of LINE HOLD and C(1) signals sets the value of the signal T = LH flip-flop of the
selected M750 module.

d. The HO 0-63 and HO 64-127 signals are outputs of the highest order flip-flop in line register (LR).
These signals simply determine which half of the 128 lines are offected by all other line control gating
signals.

The uppermost gate shown in Figure 4-18 generates the TT INCR (6401) instruction, the description of which was
omitted in Paragraph 4.4.6 because it occurs during TT INST. If BMB 11 is a one during TS 3 of the fetch (F)

cycie, TT INCR {6401} increments iine register LR at TP 3 DLYD of TS 3.
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CHAPTER 5

MAINTENANCE

Maintenance of the DCO8 Data Communications System is limited to the use of both off-and on-line diagnostic
programs. Test modules are supplied with the system for use with the off-line diagnostic program. Each G724
Test Module simulates 16 input/output lines. The test modules are inserted in DCO8A locations A29 through A32
and B29 through B32 in place of the operational cables. Up to eight test modules can be used, depending on the
number of operational input/output lines. The diagnostic programs listed below can be obtained from the

Program Library, Digital Equipment Corporation, Maynard, Massachusetts.

Appendix C Maindec 81-D8AA - DCO8T1, DCO8 Off-Line IOT and Data Test
Appendix D Maindec 81-D8BA - DC08T2, DCO8 On-Line Data Exercise



CHAPTER 6
DIAGRAMS
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S S 1
.2 32 +3v Al
= pe| ac CLEAR Bus _ |p2 Tz TERO) T2
N R2
sz RUN (@ s2 RL =8 ——( me23\ vz ve BR=g ve
ke 12 A
— RH = g ——( Al
1z B TT INST T2 M2 e L J
Miel M2 r7oInsT
ray Sl Boa
ve LINE MUX (& vz
|| ||
| | 6 3 T 4 3 2 ] 1

D-BS-DC08-A-2 PDP-8I DCO8A Interface (Sheet 2)
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7 6 5 3 2
—_ AT
T1 SKIP —‘3‘“'3 4] [e2]
Bl _|. M4l Bl
AlT SKIP
| D are — SK D
: El
S 1 S o
| t HI
} 'Y
e 2 o ot
2
- IFe|@ I ar ! _— DI 2
TT) ———— G UK FLAG IO | T2 sKIP ——Q) Fi Ke |
OFF/ON+ INIT | D C | El
I gz |pe | N2
Lok J2 } T I | M4l A o —
(OTK i ————— b p2 r——
M ald : " |’_ | AlS
AlQ | | NI
e ]Fl j | Ivz Vi &:D}____
________ ioe Har| _ 1uz(@ ke "
. TTHOFF+INIT ———( ENABLE |O~9 | 118 —— CLK FLAG 8 } o2 *—SLDF_*
L ¢ | OFF/ON+INTT : b - c : T SKP —o0) F2 )
<l [Bl | : sz E2 Rl
: ; | cLock 3 J2 1 T I Q ’E-I’DD_—
| I M 41 | |
TTI ON | | 81q I | ¥8v ¢
(107 222) | ! 3| |u, :
: : - lm 2 k2|
T3OFF+INIT ——(] ENABLE 3
| ! T3 al 3 : TTIOFF ALY cn N
e yy—— I c PIN
| | | j_P' NI } — HI INITIALIZE Bl 4 MI13 { TTI OFF*INTIT
! | ' L | T4 sKIP —+—Q) Ki Bl| A4
= S o
: ! T3 ON I M286 | g TT20fFF__| D1 .
| 1 Al8 | M1i3 Fl Vi3 -
I ! £l | F1 TI2 OFF+ INIT
! | (1ot 444y ______""_ o AlS £i] A
| | +3v —
’ | T3 OFF __|
| | T13 OFF+ INIT
| !
! . 114 0FF HI
| Ipz lr2 [ MIT3 N\ X! i .
| i | Ji ) A M3 Kl 174 OFF -INIT
_ N2 @ lke JUI A4
172 ————CQCLK.FLAG 2{0-4 : _________ . —
GFF/ONINTT | |D c r i 1
7 b2
J2 | TMZ ll_z : | l l T OFF/ON MLI3 K2 TT1 OFF/ON -~INIT
CLOCK 2 f | I H2 vz oy J2 A4
Y [ | — Ip2|@ 'OA‘_ I kil Li
regd i | TT4 ——+—JCLK. FLAG 4 | OFFJON — | M3 Ni Ll P ———
i l‘-' [MmI OFF/ONs INTT 1o c 1 MIJ A3 MI13 NI TT2 OFF/ON+INTS
| | | i Mt Alg
P, Kilw | kz| | Jz N TEZ Ioz | o
TT2 OFF +INIT—L-Q ENABLE 204 | cLocka | | T3 L L8 N e \
i OFfJON L —_——
Lo c [ Malg | | © Mz Al MI1i3 \ N2 TT3 OFF/ON+INI: B
| _T_J: Hi  +3v B2g | | w2l Ala
' = ! | £l IF! | _
Megse | > T 74 | Pi
TTPON —— —_ | Dt Al I OFF/ON M113 Sl Pl _
2o | ag | 174 OFF+INTT ENABLE 40— | OFF/ON R1J A3 Miia St TT4 OFF/ON + INIT
(10T 434) ' __ _ __ ____ _ | D cl | RI| a4
: _I_c1 Bl +3V :
TT4ON | Mzge | +3V
[ gig |
(10T 4864) L _ . ___
A
7 6 5 T 4 3 2

D-BS-DC08-A-3 Clocks 1-4 Skip and Interrupt
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7 6 5 2 | 1
r_—____—_“_—_‘_—_————___7_—__——__5)_2] —
|ADI i 1 TTeL ‘s<'1)
STLR BL 2,
| ; TTR INCR (£451)
PR + 8V T
SN | | aH 2 -,
[ 7T <P 42
AE 2 —
e e ! ————————4— TICR (8471
I | AJ 2 —_
Bror2 Mi13 )52 l :& L_D o |— T2 ewtP (643 )
& oeis lere [ — | TESRIE (5471
P 12 10P2 !BPZ + 3V = v ZJ—l sq462
BICF4 T o
| MUz 2 T0P4 HZER) b——i ) L — 11l (6412)
+3v —e— BI5 e J BM 2 —_—
0———-{D-‘>—— { T3 SKIP (6 441)
—_ BC 1 -
S FB"'” tD: T_D(D ] }— TT4 orF/ oN
BVE d6 ,_D BU ! .
f TT4 CFF [case,
x =I; 1 » As 7 .
| i TTLR (£472)
BN @ »fD — B2 ') w5 on
BNVE 27 — ) ! _JD': l— 773 orfF/ oN
pb— BF 1 .
| ’tD | 773 oFF (s4az)
TT4 ON. BD 2 -
lBPI \ — f— TT1 oFfF (6aza)
(
L -
| TTsou'j} — TTRR (6464)
851 BF 2 -
pme @7 —I / & @ | [ | | E;,L TTT oFF/ oN
| ,_JD @ f I l’ | 772 oFf (6a32)
© f 1 | BAl } T
!BUZ J L] I T TT2 OFF /ON
o 26 — ' =g — !
TTI ON | TTRL (&41a)
t — @ =g = r— B 1|
: 1 TT4 ON (gaz 4}
BRI | \ 4 AV | |
=2 _— —4 TT1 ON (gaza)
RME 22 = | TT2 0N BH 1
b ED {D_L }— 773 oN (saa.l)
BD
! I m— 'JI 7Tz oN {8asa)
_ 1) )< AP 2
OCINST !;!3; | | | — 77 mneRr (84Z1)
— '!:::I b 1 AM | —
+3Vv :D __‘D—i—:—»uwe CcuT @- €3 %
- ) |
AP | e
] ——F— I LINE OUT G4-127 %
TP3DLYD——1£43" CD |
i
1
|
PR |
BMB @9 e —
| | c (y—3] o —: ] AL ‘ INITIALIZE
L RES vz WSl mez7 \“EN I
i i NL P %IL A24 LOAD LH - 63% | |
| 5] AE |
Tr st — 25 ran RG] | Bv2 *3V T935LYD
M Y TP3 DLYD
| | R pLIx i mM752 |
* bS] Mme27 \ EN AB23
| | HI LAl LOAD LH 64-127% b ]
| ! +3y —N o Lt BI| 425 . 2
| | 17 NsT—MZ] ms27 \ P2 e Moz ——LOAD F 64-127% INITIALIZE - b2 | ms27 |2 )
L2 AZE. F2 INITIALIZE Z- 63 %
ALl BMBAQ Aza R} A2 b5 A2a
BAC H| ——f—— | | TF3 2 | H2 52
i | NI = LH 64a-127% 2] mezr\ va
| | 1] ms27\ s HO §4-127 Tz} FG s4-127 %
P LOAD F p- 68 x o2
|A ! [ e ’%;_— me27 J2+3v
INITIALIZE —+—°—'—— | ——1— (H Z-63% FZ INITIALIZE 64-127 *
LINE HOLD FL =21 w2 | A25
S i fi meer o] v grea—{EH MeaT N2 oo o,
+ay_oK] A2 +av LU A24 7 *
%NOTE: THESE TERMS ARE USED ON DCO8-A-1. AS I|-#LH, LOAD LH,|—®LINE OUT, LOADF, HO, AND INITIALIZE
7 6 5 ) 4 3 2 1
D-BS-DC08-A-4 DCO08-A Instruction Decoding
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7 5 l 4 3 2
[~~~ Tt TTToTTTTTTTTTT T T T L N a
! — | | |
I BHt! -5Y !
(10T 4@1)TT_INCK B €4 rD—L-ng : -\
(1ot 410 TTCL “EE L | | agz!
10T 412)TTLL L
(B MEM - LSR BA DBN! o | 64 () | : 1535
] L T
} v sl — +5V I
Ecs | { A?Z'
2 , axu: = | — L3z 9 - | isge
1 AK!
Lz I TTR INCR 10T 461 — c o i
. L Bty o +5V !
s | | R1 A~ X
|
Y i i
M1 — 10 | 3
Py »—DB ; L5 : ; L'é_(L:DC . ‘: 1Y 4
C g L ozl : IR0 '
j'} — L6 i — + 5V |
L4 | | c —A\ |
| 8Kzl — | e “ o ot
s ; L7 | R2 Le ﬂ_’:‘ )< . BZ8
3 |
|
2 I | = s reot— |
i ¢ 64— 71 : |
s ! [ 7T : Lic ¢ o |
k| @aPZf < I ra b5V I
| & Bp-er i '
P ety | s ! Act !
‘ ¢ 4 @BSZ: G 24- 3l | — La Y V1324
5E=5 i |
I Lis | ¢ | |
Lav i . 'Tji D Bvz| &3~ : 2 R“Q'___D — :
BAC £a - s I ¢ 36 -123 c |
: —E— tr ¥ buzl  mamar : o anny !
1 | - Lz ——— 1B
| - P " & g : Re A | 1218
i [+ —D I
Brc da il 4 __._H_;Dcsfzi T s i 5 Rz@_@ I
| L3z [ , gTiz=ma | ——‘:[} g T5Y }
\ S
i BL2 G 56-63 | ag 1!
BAC £7 LEX: P S L —= | tTZE e | i L B0
! | | ¢ @ ]
: ! ! R:Q:l bt } :
AHzl f Rl6
BAC & _:A_RJi Cg T Hog$-63 ! s I
s |
Le4 | |
| a2l g > d |
! t - BM2
s =
BAC @S lAL ! O | | == —RC=2
1 | |
I [, J U1
| I +3V — P } RH= &
! |
! |
| M751 |
| S
L AL ave AEL AR
TTLR IOT 472 TTCR 10T 471 TTRR 10T 464 TTRL 10T 4i4
7 5 1 4 3 2

D-BS-DC08-~A~5 Line Register and Control
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| 2 3 4 5 6 7 8 9 10 I |12 13 14 15 16 17 18 19 20 21 22
Ho11 %013 ¥oi11 ¥ot1 Noit ¥oi11 ¥o1t W101 M623 M3 K M3io LAEAS M113 [
[USAGE|T cAB| 2]l CABLE _2|i cap 2ll_caplE 2 ¢ Al 2]l CABLE 2| 2|1 cap 2[i 21 2|1 31 Al 20 2|1 Al 2|Mm B 4L Z,MMD 2(“75] Bl 7
i B LINE TT! OFF] TTI OFF|T 1,
/ BAC, 53 BAC 88 BuB e} BUB 58 AC 2 MEW P Wt Y898 Jous 11ac g5 OFF| ¥T3 OFF)TTI OFFITTS OFF) 53 O ISKIP gl e | ouk 1818|1805
/ 10 10 Bus M 1 [LINE [ +INIT+ INIT | +INIT |+INIT oyp | INT skiP | RosT FLAG D
'l 10 0 : / L
/ EV 88 . _JHop | BUS [ I/O 2 T & 1 1
| |eac g BAC 08 8RB 95 BUB 25 10 : B 183 fr2oem T [TT2 OFF| TTH Rast .- cLock CLOCK | 1311 |iggs
| To 10| skip oFF /0N GFETON 1 2
X 25 B NEW ¢ - ARCILE Wity (TS g ety ROST HO
¢ EN 57 ToLSR— AC 1B Nt NIT 10 L ENABLE] CLOCK §4-127
BAC BUS | post TT4 OFF| TT3 [TT4 OFF) TT3 ’ FLAG 1B3g |HO
A - STLR |- OFF/ON| —— [OFF/ON SKIP 2 2 RI-63
B STLR [+ INIT Lepnr |FINDT [onTT TP3 1888 |L2
B | —4
| TT2 TT2
DC INST B OFF/ON OFF/ON iBBT |16
— R=0 +INIT FINTT ENABLE | CLK s L7
LHs ] 1 |68-7 8
] » p— = P O T 13 [s4-71
o= g oFF/ON (OFF70% I 3 L5 RL= g
1 17 [731] 1T ¥l ¥1a1 Aailll I 68-15
— T L7 . kB E i1 Wil AT, ; -
USAGE|T rpmir 2|1 raml 2|1 CABLE 2|1 CABLE 2[TCABLE Al 21T CaRIE 2] 3 Al Al [ 2T Z[0 Al Al : Bl - 20 : 2[M4IB 7 &]211 B
BAC #9 BaC 93 BMB 96 BB 96 AC 29 WEW 58 BAC 25 B [0P
1o 10 10 10 BUs L 1o 2 BAC - |Bac ENABLE | CLK RH 8 [cig-23
BAC 11 BAC 11 BMB 11 BMB 11 AEU“ 0 BAC 11 op 25 87 . FLAG £86-87
S cLocK 624-31
miop 1| | [ mioe s BUS MEN 11 - Bac  |eac BUB 4 3 bLocK w6-05
BIOP 2 Biop 2 Vo I - g6 |88 19 i
BIOR 4 p1oF 4 sKip 12 G4g-47
3 / SKI M BAC |BAC  |eMB | oc Tt
INT ; y H
. s 1 wr INST g8 |1 B9 | INST sag-0e
BTS 3 pTs 3 AC CLR ol 656-63 C
A BAC [1OP 2 |BNB 1227
B B | 12 11 Ts3
INITI- INITI- RUN ]
LIZE LIZE B 11 —
INST 10P 1 | 10P 4 | 1n17- |TP3
ik 1 AL izE [O0YD
23 24 25 26 27 28 29 30 3l 32 33 34 | 35 36 37 38 39 40 4] 42 43 44
U752 N627 VEZ] [IETH] WSET LS [E]

USAGE] | 2]t 2}i 21 Al Al 2]1 CABLE 2|1 CABLE 211 CABLE 201 E] 2]t 21 2{1 2t 2f1 2]l 2] 21 Al 2[1 2] 2] 2
miTi-irer | toan [ initi-[Loan JiniT= 2 | oa OATA [DATA | DATA |DATA |DATA l—
LIZE L [LIZE fLK ALIZE u:; nnT«A D?LA NN oo o
e 863 |9-83 |B4-127[64-12] g1 fa-ts (1623 |00 (2299 (g7 fa-so 5652
1T
LINE | skip
Sl |2 pata |oata | oatal paTa [oATA | DATA | DATA |DATA

2 bl [0V | o A P B O G g T
% |98-127 II.I;g 563 F 54-127JINST. 80-87 FS-IS 16-23 | 24~ = =
e [oul
oN  |8-31
T2 32553 LOAD H HO [LOAD | w0
OFF/ON 3 {863 |64-127
o R R b g4-127
OFF/ON [ IN SR
74 TTLL
' [ [l (] (A

MD;:ZUNTI;tkl Bl Al Al Al 2| TCABLE [T casL 2l came 21 C Al 30 Al Al Al 31T Al 2|1 Al Al Al Al 7
o DATA | DATA | DATA |DATA | DATA | DATA | DATA | DATA
113 [OFF 'R BT IR T [ ST BT T
OFF ;x 84-71 [12-79 | 89-87 | 88-95 | 96123 [t@m~t11{112-11g128-127] B
113
ON 113
14 |OFF/ON

R | OFF |rres DATA | DATA | 0ATA {DATA | DATA | BATA | DATA {DATA
e e our  |our jour jour four |our |our |our —
o |incR 64-71 |12-79 | 80-87 | 88-95 | 96-1931g4-111[112-11d120-127
13
SKIP
T4
sKip

D-MU-DC08-A-6 Module Utilization (Sheet 1)
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| 3 i 2 1
T
| 2 3 4 5 6 1 7 8 1 9 10 1 |12 13 14 - 15 16 17 18 19 20 21 22
158 758 758 WT5D W58 WiSE | wisp W58 | NT53 Lk [TE] [TEY] [ W58 | Wish IS0 W58 758 VST WISE. V75T
UsAGE]l 2|1 2] Al Al Al 2|1 2]n 2[i 2|1 Al Al 2|0 Al 2|1 2] 2[1 2] 2l Al 2] 211 2
DATA DATA DATA DATA DATA DATA DATA DATA DATA OATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA
D LINES LINES LINES LINES LINES LINES LINES LINES L INES L INES LINES LINES LINES LINES LINES L INES LINES LINES LINES LINES LINES LINES D
gt 2-3 4-5 6-7 8-9 10-11 12-13 14-15 16-17 18-19 20-21 22-23 24-25 26-21 28-28 30-3t 32-33 34-39 36-37 38-39 40-41 42-43
750 M750 M75 M750 §750 M750 M750 HM75C MI50 M750 M750 M750 K750 M750 M150 M750 NI5 M750 M750 [YE W750 W75
USAGE| [ 2[1 Z[1 2[1 Al 2|1 Al 2] Al | 2] 1 2] 207 2|1 B T 21 Bl Bl 2[1 Al Bil 2
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA
LINES LINES LINES LINES LINES LINES LINES L INES LINES LINES LINES LINES] LINES LINES LINES LENES LINES LINES LINES L INES LINES LINES
64-65 66-67 68-69 70-71 72-73 74-15 76-11 78-79 80-81 82-83 84-85 86-87 88-89 90-91 92-93 94-95 96-97 38-g¢ 00-101 1%4 II‘Jgg :gg-
23 24 25 26 27 28 29 30 31 | 32 33 34 35 36 37 38 39 40 41 42 43 44
M759 M750 M750 M750 M759 M750 M750 H150 RB750 1_M750
oSAGE] | 2|1 2|1 2[1 2|1 2] Al 20 20 Al 2[1 Bl 2[1 21 20 Al 2)0 2|0 21 2]1 2] 2] 2
—p |
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA
L INES LINES LINES LINES LINES LINES LINES LINES LINES LINES
44-45 46-47 48-48 50-5t 52-53 54-55 56-57 58-59 60-61 62-63
MI50 MI50 M50 W5 V750 W50 W750 — WI50 W50 L1
[USAGE]T 2] 2[1 A 2 Al 2[1 2[1 [0 2[1 21 Bl [0 2|0 2[1 2|1 21 21 Rl AN 2[1 R z
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA B
LINES LINES LINES L INES LINES LINES L INES LINES LINES LENES
- - 112- 114- 116- 118~ 120~ 122- 124- 126-
D :Ggs H? 13 15 117 119 121 123 125 121

D-MU-DC08-A-6 Module Utilization (Sheet 2)
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Gge¢-9

R6 CTREN A RI3
b2 oI -LINE_IN A " +3.5V ’ ‘ A2 +5v
FILTER A
a RS Y09 SR8 Tmo Yoir l l
+
+3.5V——d L A A = = K R~ K R =<
o R4 = Ly Tle4 fes |ce |c7 |ce oo |cio [en |ci2
—_j:a 7 Yois T
FILT: F Y05
LTER B " R3 . 57—\' H o8 Ao o - 4 €2,T1 GND
¥ _J Di4
T +3.5V el h 4
_ = DI‘——LINE ouT 9 s 12 A s Fa ![Dl!
5 0| E2 o E2
vz +3.5V
s p— 14
DATA OUT A \nimiALIZE 2
1.5V NI I - 3
| :
oa +3.5v
n INVERTER A iN 1
i0 12 a4
4 INVERTER A 00T "I er M3 3 " 5 RI2
L} E4
2
2 i 1
8 o RU =
+3.5v 5 Ea Yoii
Tr CINE MVX OUT |
Rl 8
TP
N2
+3.5v
16 _2)_
L 4 3 s
4
LOAD F 5 Es
Pl 6 2] °
' 2
+3.5v = ° FBR
)
LOAD LH L
LI 8 13 LS 4 RS9
4
E_,\lo I ) s F
N _/ c o
E6
LH =
x1 INVERTER 8 IN 3 " 21,
€2
12
i +3.8v.T ©
g EINEINB
Fa+fa R7 Y07 Z 08
T2
+3,5V

NOTES:
PiIN 7 ON EACH IC = GND
PIN 14 ON EACH IC = +5V




_ _ _ _ G[o-? G[m-sz o328 3[48-55]
Lo L2 L4 6 64-71 80-87 96-103 112-119
1805 1BO6 1807 1B08 1809 1810 IBI1 BHI BB2 BLI BJ2 BN2 BP2 Bv2 BT2
AE2  AD2 AF| ADI ACl AAL ABI e S S
: _ _ — G|B-18 6l2431 | @047 c|56-63 GND
Ll i3 L7 72-79 88-95 104~ 111 120-127 +5v AC2, AT!
B8Jl BKI BK2 BR2 Bs2 BU2 BL2 AA2, BA2 8C2,BT!
+5V
AAZ 6 8 6 6 8 12 6 12 6 8 12 €20 1p
BAZ 1
;. Cl9
RI 1t
EI5 Ei8 EI9 El4 EI7 EI7 EI7 E20 E20 €20 EIS cis T
10 _3-‘54 BE [a5[z [sJa]z [oldu [3[1 B3¢ [B[i e [s[¢[3 Jufole [2[ifrz cie |t
[AY
+ I ] Jecs
E3 Cl4 H
cI3
s [8
e o2y
[ Cll
AY
clo 4,
1AY
1 C9
- 1A}
app HO(64-127) cs_y
1 €7
AY
" ce
1A
1S5
1AY
c4 gt
LAY
ag) TIRR e
— 21 4
[ Ci
1AY
T
TINCR o
TTSLL L
6 8 6
E4 12 ER
gz B0
El El El El E4 El2 E12
2 |13 9 [0 2 1 5 |a 10 [9 3 [BE] 32 TTLL
ALz TILR ! l BEI
E4 El2 €12
13 [CRE) 4 |5
MEM-=-LSR |\
= AMI API AS| AUl AVY B8BI Bll
MEM2(0) MEM 3(0) MEM4(0) MEM 5(0) MEM6(0} MEM 7(0) MEMB8(0)
ALl ARI As2 AK2 Adl N BCI
BAC5(0) BACE(0} BAC 7(0) BAC 8(0) BAC9(0) BAC10(0) BACII(0)
E4,E5,E17, ~E20 INTEGRATED CKT._DECT4HION 1909057
£4,E7,E10,E12 INTEGRATED CKT. DECT4H50N | 1909060
|E3,E6,E9 INTEGRATED CKT. DEC740IN | 1905590
E2,E5,E8,EILEB,EI6 INTEGRATED CKT. DEC7474N | 1905547
E INTEGRATED CKT. DEC7400N 1905575
Ri-R7 RES. 1.5K /4W 5% CC 1T 1300391
c1-C20 CAP. _OIMFD 100V_20% DISC | 1001610
PARTS LIST A-PL-M75{-00)
REFERENCE DESIGNATION DESCRIPTION PART NO.
PARTS LIST

D-CS-M751-0-1 Line Register and Control M751
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c
~
<
o
»
]

(6421)
T, SKIP (6431)
TT) OFF/ON
TT, OFF(6432)
TTp OFF/ON
TTRL (6414) »
TT) ON (6424) »
TT20N(6434) w

1)
3
L
@
o
z
-
[

TT, OFF (6422)

T, SKIP

>
z
X

I~LINE OUT 0 -63
I~LINE OUT 64-127 >

BMB 6 (0)
BML
BNI BMB 7 (@)

gp| BMB 8 (9}

wfs o

ER

BMB 8(1)

BU2 ByE 70

BSI
BRI

NOTES:
PIN 7 ON EACH IC = GND
PIN 14 ON EACH IC = +5V

BMB 8(1})

EI6

B

+3v
BMBS(1) ANI

BACII(1) AL(

TT INST. AKL

amBII(1) AF2

TP3 gl

INITIALIZE ABI

vV INTIALIZE
TP3

ACI
Bv2

12.C19

| 4

»

®

(6474)

(6482)
(6464)

9
@
<
e
«
-
F

T4 OFF/ON

TTCR (6471)
3 SKIP (6441)
TT4 OFF (6452)

w 173 OFF (6442)

$
L
-4
o
=
x
=
-
BL.

0
<+
<
=
3
Lzl
<
=
2 Bl

o TT4 ON(6454)

=
o TT3 ON(6444)

o TT3 OFF/ON

®
@ OC INST.(40)

@ TTRR
2
N

>
m
N

x

AA2,BA2 AC2,ATI
+5v

BC2,BTI

Ell INTEGRATED CKT. DEC7402N 1909004
E5,EB,EI4,EISEI7EIS INTEGRATED CKT. DEC7400N 1905575
2 INTEGRATED CKT. DEC74H40N 1905586
£4 INTEGRATED CKT. DEC7440N 1905579
1,E3,E6,E7.E9EIOEI2,EIZEISEIB [INTEGRATED CKT. DEC74ION . 1905576
R2 RES. 750 1/4W 5% CC i 1301401
RI RES. 330 1/4W 5% CC 1300295
ci-cig CAP. .QIMFD 100V 20% DISC 100610

PARTS LIST 'A-PI-M752-0-0
REFERENCE DESIGNATION DESCRIPTION PART NO.

PARTS LIST

D-CS-M752-0-1

Instruction Decoder M752
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