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PREFACE

This manual provides the information necessary for the technician
to maintain the multiperipheral controller (MPC) board.

The MPC contains the clocks, hardware communication assist, line
printer interface, 1loader storage unit (LSU), and eight RS-232C
synchronous/asynchronous communications channels.

Chapter 1 contains a general description of the MPC board,
including purpose, function, and capabilities. Chapter 2
describes the multiplexor bus signals and timing. Chapter 3
provides the theory of operation of the loader storage unit
(LSU). Chapter 4 describes the 8-line communications multiplexor
(COMM MUX) and the microprocessor control of registers and data
flow. Chapter 5 provides information on the precision interval
clock (PIC) and the 1line frequency clock (LFC). Chapter 6
describes the line printer interface, and Chapter 7 analyzes the
hardware communication assist section of the MPC. Appendix A
contains the signal mnemonics 1listing. Appendix B contains a
flowchart of the steps to follow when the error LED indicator 1is
on.
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CHAPTER 1
GENERAL DESCRIPTION

l.1 INTRODUCTION

The multiperipheral controller (MPC) uses state-of-the-art
microprocessor technology to implement input/output (I/0)
functions, precision interval clocks (PICs)/line frequency clocks
(LFCs), line printer interface, bootloader, and data
communication handling assist on one printed circuit (PC) board.

This chapter describes the purpose, functions, and capabilities
of an MPC in a Concurrent Computer Corporation data processing
system.

1.2 DPURPOSE AND FUNCTIONS

The MPC provides a means of interfacing user devices or terminals
to a system wusing eight programmable, full-duplex data
communications channels. The - 8-channel data communications
multiplexor (COMM MUX) can be increased in increments of eight
channels when additional MPCs are added. The MPC also contains
the PIC/LFC, hardware communication assist, line printer
interface, and loader storage unit (LSU). See Figure 1-1 for a
simplified block diagram of the MPC.

63-022 ROO Concurrent Computer Confidential 1-1
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Figure 1-1 MPC Basic Block Diagram
1.3 CAPABILITIES
The MPC contains six major components:
e Multiplexor (MUX) bus interface
e Communications section
e LSU
e PIC/LFC
® Parallel line printer interface
e Hardware communication assist
1-2 Concurrent Computer Confidential 63-022 ROO



More than one MPC may be configured in a system. Each MPC
provides eight additional full-duplex communications channels.
In systems with multiple MPCs, the LSU and PIC/LFC are activated
only on the MPC in the highest priority slot, and the line
printer interface is activated only on the MPC in the lowest
priority slot,. All other LSUs, PICs/LFCs, and line printer
interfaces are deactivated.

The following sections describe the six major components of the
MPC.

1.3.1 Multiplexor (MUX) Bus Interface

The MUX bus interface provides all the command and control

request/response signals and address and data lines required to
provide communications between the MPC board and the processor.
The MPC interfaces to the backpanel via connector 0 (CONNO).

1.3.2 Communications Section

The communications section consists of a microprocessor, random
access memory (RAM), and the 8-channel data COMM MUX.

1.3.2,1 Microprocessor

The microprocessor controls the request/response signals and data
lines between the MUX bus and the 8-channel data COMM MUX.

1.3.2.2 Erasable Programmable Read-Only Memory (EPROM) and
Random Access Memory (RAM)

The microprocessor has access to 16kB of 200ns EPROM and 8kB of
70ns static RAM. On power-up, portions. of the EPROM are
downloaded into the faster static RAM for program execution.

1.3.2.3 8-Channel Data Communications Multiplexor (COMM MUX)
(Synchronous/Asynchronous)

The 8-channel data COMM MUX consists of four serial communication
controllers. Fach controller contains two independent
full-duplex channels and provides the following features:

e A crystal oscillator

e A first-in/first-out (FIFO) buffer with quad receive/dual
transmit capabilities

63-022 ROO Concurrent Computer Confidential 1-3



Any one of the eight channels can be asynchronous, synchronous
data logic  control (SDLC) , bisynchronous (BISYNC), or
monosynchronous. Any mixture of protocols is allowed to exist on
the MPC board.

1.3.3 Loader Storage Unit (LSU)

There is an internal and an external LSU on the MPC board. The
internal 6.6kB LSU is located in the microprocessor control store
(Cs). The external LSU is located in a separate 32kB chip.
During initialization, the program stored in the activated LSU
section can be automatically loaded into the computer's memory.
If the system is configured with multiple MPC boards, only the
LSU on the highest priority MPC board is activated.

A watchdog timer is included in the LSU. If the watchdog timer
is enabled and the user program fails, the timer times out and
the restart sequence is initiated. The timer can also be used to
restart the user program upon restoration of power after a power
failure.

1.3.4 Precision Interval Clock (PIC) and Line Frequency Clock
(LFC)

The MPC contains both the PIC and LFC. These clocks generate
interrupts to the processor at different rates. If more than one
MPC is configured in a system, the PIC and LFC are deactivated on
all but the highest priority MPC board for a standard
installation.

1.3.5 Line Printer Interface

The line printer interface is compatible to the Centronics I/0
parallel printer series and supports both lower- and upper-case
characters. If the system is configured with multiple MPC boards
and a single line printer, the 1line printer interface on the
lowest priority MPC board is activated.

1-4 Concurrent Computer Confidential 63-022 ROO



1.3.6 Hardware Communication Assist

The hardware communication assist contains CRC-BISYNC, CRC-SDLC,
and longitudinal redundancy check (LRC) accumulation.

In the XF400 and Models 3203 and 3205, the hardware communication
assist functions with the processor microcode. Therefore, on
these systems, the hardware communication assist logic circuitry
on the MPC board must be deactivated. On other Series 3200 and
XF Series Systems, the hardware communication assist must be
activated.

l.4 FUNCTIONAL VARIATIONS

This section describes the four functional variations of the
multi-layer MPC board. See the functional variation table on
assembly drawing 35-910 E03. Strapping information is described
in the Multiperipheral Controller (Multi-Layer MPC) Installation
and Programming Manual.

l.4.1 Functional Variation FO00

This version of the multi-layer MPC provides an internal LSU, a
universal clock (UCLOCK), a hardware communication assist, a line
printer interface, and an 8-line COMM MUX to any Series 3200
Processor and XF Series larger than XF400.

l1.4.2 Functional Variation FO1

This version of the multi-layer MPC board is used as the primary
MPC in the Model 3203 and XF400. This board has an automatic
loading feature and a 32kB external LSU that provides support for
boot devices under an IPC. This board also contains an internal
LSU, a UCLOCK, a hardware communication assist, a line printer
interface, and an 8-line COMM MUX.

1.4.3 PFunctional Variation F02
This depopulated version of the multi-layer MPC board provides a

line printer interface and an 8-line COMM MUX only. It is used
in multiple MPC installations where more communications lines or

another line printer are required.
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l1.4.4 Functional Variation F03

This version of the MPC board has a 32kB external LSU which
provides Series 3200 Processors and XF Systems larger than the
XF400 with the capability of booting from a variety of peripheral
devices. This board also contains an internal LSU, a UCLOCK, a
hardware communication assist, a line printer interface, and an
8-1line COMM MUX.

1.5 ANALYSIS

The block and functional diagrams of the MPC show the six major
sections and their relationship to each other. See Figures 1-2
and 1-3. The sections are structured so they function as
individual and integral parts of the MPC.

The following chapters describe in detail each section of the

MPC. Also refer to the schematic diagram 35-910 D08 included at
the end of this manual.

1-6 Concurrent Computer Confidential 63-022 ROO
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CHAPTER 2
MULTIPLEXOR (MUX) BUS INTERFACE THEORY

2.1 INTRODUCTION

The MUX bus interface enables the MPC to interact with the
processor in the form of request/response signals. See Table 2-1
for a list of the MUX bus signal lines.

TABLE 2-1 MUX BUS SIGNAL LINES

O e G S S G S G e S S G e Gan Gme G Wme Gae SRS Gee GER G G Gum e G Sve D @M G UPV Gan G Gam G B G- GO G Bhe e S G G G GeS SR G Gee G Gee S = -

| | | DIRECTION | |
I | | - | |
| TYPE | MNEMONIC | PROCESSOR MPC | NUMBER |
: | | {==- | :
| Data lines | D000:150 | (mmmmmmmmeeee > | 16 lines |
| = e e e ——————— |
| ‘Control | ADRSO | == > |1 1 1line |
| lines | SRO | = > 1 1 line |
| | DRO | mmm———— e > | 1 line |
| | DAO | = e > 1 1 line |
| | CMDO | == > ] 1 line |
| | RACKO/TACKO | ~-(daisy-chain)-> | 1 line |
| e e |
| Test lines | S¥YNO | Cmmmmmmmmemme e | 1 line |
| | ATNO R L | 1 line |
| | HWO | <m—mmmmmmm e | 1 line |
| = e e e |
| Initialize | SCLRO | ———mmmme e > 1 1 1line |
| 1line | | | |
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2.2 SIGNAL LINE DEFINITIONS

The following sections describe the MUX bus signal lines. With
the exception of the serial receive acknowledge/transmit
acknowledge (RACKO/TACKO) line, all MUX bus signal 1lines are
connected, in parallel, to all devices on the MUX bus. The MSB
is 0 for data transfer over the MUX bus. However, this 1is
reversed so 0 is LSB on internal busses.

Data lines:
e D000:150

The 16 low-active data lines (Sheets 9 and 14 of schematic
diagram 35-910 B08) are used to transfer, in parallel, an
8-bit byte or a 16-bit halfword of data between the MUX bus
and the MPC via the microprocessor. In the halfword mode, the
data is transferred on data lines D000:150 (Sheets 9 and 14),
backpanel pins 111 through 218. In the byte mode, the data is
transferred on the least significant data 1lines (D080:150)
(Sheet 9) wusing backpanel pins 115 through 218. Only the
hardware communication assist portion of the MPC uses the
halfword mode; the remaining sections of the board are
byte-oriented.

Control lines (9A8):
e Address (ADRSO)

This low-active control line is activated by the processor to
the MPC. It is accompanied by a 10-bit device address on the
data lines to select one device controller for subsequent I/0
transfers. This line uses backpanel pin 219.

® Status request (SRO)

This low-active control line is activated by the processor to
the MPC. The selected device gates its status byte onto the
data lines of the MUX bus. This line uses backpanel pin 119.

e Data request (DRO)

This low-active control line is activated by the processor to
the MPC. The selected device gates a byte or halfword of data
onto the data lines of the MUX bus. This line uses backpanel
pin 120.

e Data available (DAO)
This low-active control line is activated by the processor to
the MPC, accompanied by a byte or halfword of data on the data

lines for a selected device. This line uses backpanel pin
221. '
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¢ Command (CMDO)

This low-active control line is activated by the processor to
the MPC, accompanied by a command byte on the data lines for
a selected device. This line uses backpanel pin 220.

® Interrupt acknowledge (ACKO)

This low-active control line is activated by the processor to
the MPC. The highest priority device having an interrupt
pending inhibits propagation of TACKO to lower priority
devices and gates its device address onto the data lines for
the MUX bus. This line uses backpanel pin 122 for RACKO and
pin 222 for TACKO.

Test lines:

® Synchronize (SYNO) (13G2)

This low-active test line is activated by the MPC to the
processor via the MUX bus. SYNO informs the processor that
the selected I/0 channel has properly recognized and responded
to a control line signal.

e Attention (ATNO) (7H2)

This low-active test line is activated by any enabled device
that has an interrupt pending. The device holds this test
line active until it has received an interrupt acknowledge
(RACKO) control 1line signal. Several device controllers may
activate ATNO concurrently, but only the highest priority
device responds to RACKO. This line uses backpanel pin 223.

e Halfword (HWO) (13G3)
This low-active test line, which is activated by the hardware
communication assist, indicates to the processor that the I/O

device is capable of transferring 16 bits of data at a time.
This line uses backpanel pin 226.

Initialize line:
® System clear (SCLRO) (3Bl)
This low-active line is activated during system power-up,

system power-down, or initialization. This 1line uses
backpanel pin 126.
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2,3 MULTIPLEXOR (MUX) BUS INPUT/OUTPUT (I/O) TIMING

The request/response signals are used for MUX bus I/0 operations.
This allows the MUX bus to run at its maximum speed whenever
possible, but permits a graceful slowdown if the characteristics
of a particular device require signals of a longer duration. Any
delays in the MUX bus timing over the specified minimum timing
result in increased I/O instruction execution time and degraded
system throughput.

2.3.1 Output Operation Timing (Processor/MPC)

Figure 2-1 shows the timing for the three types of output
operations: address (ADRSO), command (CMDO), and data available
(DAO). To start an output operation, the processor activates the
data lines with the desired data, then activates the appropriate
control 1line (ADRSO, CMDO, or DAO). When the MPC accepts the
command or data or recognizes an address match, it activates the
synchronize (SYNO) test line to the processor.

2-4 Concurrent Computer Confidential 63-022 ROO
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2.3,2 Input Operation Timing (MPC/Processor)

Figure 2-2 shows the timing for the three types of processor
input operations: status request (SR0), data request (DRO), and
interrupt acknowledge (ACKO). The input operation starts as the
processor activates one of the applicable control lines: SRO,
DRO, or RACKO. The MPC then gates the appropriate data onto the
MUX bus data lines and activates the SYNO test line,

022-5
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“SRO, DRO, OR
RACKO

MPC~—=PROCESSOR

D000: 150 STATUS BYTE, DATA BYTE/HALFWORD)
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OPERATION)
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Figure 2-2 1Input Operation Timing
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2.4 MULTIPLEXOR (MUX) BUS INTERRUPTS

The MPC board generates an interrupt (ATNO) to the processor when
any of its sections are ready for a data transfer. If more than
one section of the MPC is ready for a data transfer at the same
time, the MPC prioritizes the interrupts as described in the
following sections. See Functional Schematic 35-910 D08 and
Figure 2-3,

The MUX bus interrupts, from the eight data communications
channels via the microprocessor, the PIC/LFC, the line printer
interface, and the hardware communication assist on the MPC, are
input to an octal 1latch (IC A74) (7C3) which is normally in a
transparent mode. Any activity at the input pins is immediately
reflected at the output pins and is prioritized by the 8-3 line
encoder (IC A75) (7E2). IC A75 produces ATNO (7H2) to the
processor via the MUX bus for all interrupts except the hardware
communication assist. The hardware communication assist only
generates the internal code to the 3 to 8 decoder (IC A83) (7K2)
and does not enable ATNO to the MUX bus. When ATNO is active,
the processor replies to the interrupt with a RACKO on the MUX
bus. If the interrupt is pending on the MPC, RACKO is trapped
and TACKO (7M4) is not propagated through the backpanel to any
other system board. When RACKO is active, it inputs ATSYN1l to IC
Al30 (7A4) and freezes the current condition of the interrupts to
the highest priority interrupt. Attention synchronize (ATSYN1)
(734) 1is clocked twice by the MCLK to eliminate any meta-stable
states. The delay attention synchronize signal (DELATS1) (7L5)
is input to the 3 to 8 decoder (IC A83) (7K2) and enables the
appropriate code for the type of interrupt currently being
acknowledged.

For example, if one of the eight data communications channels
requests attention, communication attention (COMATNO) (7A3) is
activated and becomes the pending interrupt to the 8-3 line
encoder (IC A75). COMATNO produces a low at input 6 (pin 3) of
IC A75, which enables attention ATNO (7H2) to the processor and
produces an output code of A2 and Al low and A0 high. When RACKO
is received, the interrupt output code from IC A75 (7E2), as
shown in Table 2-2, is input to the 3 to 8 decoder (IC A83) (7K2)
by DELATS1. This 1logic 1is decoded to produce communication
receive acknowledge (COMRACO) at Y1 (7L1) (see Table 2-3).
COMRACO is input to the microprocessor as an interrupt in
response to the interrupt generated by one of the eight data
communications channels. The same procedure 1is used for the
remaining interrupts except that the output of A83 is not sent to
the microprocessor; the output signals are sent to «clear the
logic that generated the interrupt.
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The interrupt priorities in descending order are as follows:

e Hardware communication assist (CPRIORO)

e Eight data communications channels (COMATNO)
e PIC clock (PICATNO)

e LFC clock (ACLATNO)

e Line printer (PRATNO)

022-6
LOWEST PRATN ATNO
PRIORITY 0 <2230
12—
12 PICATN ] mux BUS INTERRUPT 1
GCOMATN _ | INTERRUPT PRIORITY
6 ————»| | ATCH ENCODER
13 CPRIOR
HIGHEST B3 —> SHT 7 SHT 7 3, COMRACO_ , ¢
PRIORITY — 7 oRpce
INTA:C (CLRPICY 9,12
INTERRUPT JCLRACLO
oean fomero gy
DECODER 10
SHT 7
ATSYN1
QUAD
RACKO BUS ACKNOWLEDGE DELAYED
122-0>———— TRANSCVR [ TRAP ATTENTION DELATS1 -13
TACKO_< SYNC
SHT 9 SHT 7 5 MoK SHT 7

Figure 2-3 MUX Bus Interrupts
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TABLE 2-2 8-3 LINE ENCODER (IC A75)
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TABLE 2-3 3 TO 8 DECODER (IC A83)

| INPUTS | | I
 zvasre | ssimer | ourrurs | romcrios |
P R Sy e vy v v il
i R L i niE e e eI
TR L s w o T R R iear poow 1ae |
TR T R i e Oy T R TR T etear mre i
TR i e R e O T TR eiear ire me |
TR e LR R R UL etenr prn 1ar |
TR TR IR E e R eI |
i‘“;"T;‘r;;I‘;‘T;f"I‘a"I‘;"I‘;"I """ T i
{ H | H]l H| H|]H |H |H | H | -—- i
| L l-1-1-1H |®H | H | H | -—- |

2.5 SYNCHRONIZATION SIGNAL

The field programmable logic array (FPLA) IC Al1l5 (13B3)

determines when SYNO is returned to the processor by monitoring
SR0, CMDO, DRO, DAO, or DELATS1 in response to a RACKO.
Interrupts A through C (INTA:INTC) (13A2) are the prioritizations
of the different interrupts that the MPC can generate. The FPLA
monitors the printer address (PRAD1), precision interval clock
address (PICADO), AC 1line frequency clock address (LFCADO),
loader storage unit address (LSUADO), data communications address
(COMADO), hardware communication assist address (HASDO), and the
address (ADRSO) pulse. The FPLA IC All5 is preprogrammed and the
contents are shown in Table 2-4, The FPLA determines which part
of the MPC is addressed and determines when a control pulse
becomes available.

SYNO is returned to the processor by activating the MPC
synchronization pulse (MPSYNC1l) (13C3), which is dual ranked by
IC Al166 (13E2) and generates the synchronization signal (SYNO)
(13G3). For example, if ADSYNO is low and ADRS1 is high on FPLA
incoming pins 27 and 20, respectively (state 1), MPSYNC1l becomes
active on pin 13 which sgends SYNO back to the processor (see
Column 1 of Table 2-4).
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TABLE 2-4 SYNCHRONIZATION SIGNAL GENERATION

- S Wt S i W Yen m  S GG B S e S W e G SO A G Gmm S G e G Uad Gwe G G G Gin G S G GaE G NS G R G A S GG SS Yms SIS et SES S RS Sm Sme B Gee SES Gue S G-

} PIN NUMBER | SIGNAL | 1 STATE 32 |

A Lttt 2t 34 1t s - Tt - F 4t F T+t T Tt t ¥ 3 T T E T 1 1 F 1 1ttt 1% 1%t l

| 01 | NC | == e I

| 02 | INTC I P LLLH- |

| 03 | INTB | ==Lm—mem e e LHHL- |

| 04 | INTA | ==Lmmmmm e HLHL- |

| 05 | DELATS1 I e HHHH- | ¢ INPUT
[ 06 | pAl | =H====H~=-Hl-==H-=eH-=-H-=—eee—uo I

l 07 | DR1 | =————- H~H-==H-==H-==H--=H-=-cauo B |

| 08 | CbM1 | ==-H~==<H~=<H--=H---H---H----~--—- |

l 09 | SR1 | ===-H-==-HF~==H-==H-==H-==H-===-=~ |

| 10 | NC | LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL |

| 11 | MUXINTO | HHHHHHLLLHHHHHHHHHHHHHHHHHHHHHH |

| 12 | MSBENBO | HHLHHHHHHHHHHHHHHHHHHHHHHHHHHHL |

| 13 | MPSYNC1 | HHHHHHLLLHLLLHHHHHHHHHHHHHLHHHH |

| 14 | GND | : | ¥ OUTPUT
I 15 | MUXENO | BHLHHLHLHLHLHHHHHHHLHHHHHHLLLLL |

| 16 | 68KSYNRST | LLLLLLHHHLHHHLLLLLLLLLLLLLLLLLL |

| 17 | SELB | LLLLLLLLLLLLLLLLLLLLLLLLLLHHHLL |

l 18 | SELA | LLHLLLLLLLLLLLLLLLLLLLLLLLLHHLH | J

I 19 | CE | LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL |

| 20 | ADRS1 | Hemmmmm e e e e |

| 21 | HSADO | =L=LLL====—e e e e e e e e L |

| 22 | COMAD1 | ==———- HHHH= == e e |

| 23 | LSUADO | =————————— LLLL===mmmmm e e e | + INPUT
[ 24 | LFCADO | == e LLLL====————————— |

I 25 | PICADO | mmmemm e LLLL========= |

| 26 | PRAD1 | mmmmmm e EHHH-==~~ |

| 27 | ADSYNO | Limmmmmm e |

I 28 | P5 | I

H or L active state
don't care

Another method of returning SYNO is in response to a control
function requiring a 68K operation. In this case, the processor
generates an interrupt to the microprocessor by enabling the MUX
interrupt (MUXINTO) (13C2) (states 7, 8, and 9). The
microprocessor performs its function and, when it completes the
operation, it activates flip-flop Al35 (13B5) to generate SYNO to
the processor through IC Alé66. When the <control 1line is
deactivated by the processor, SYNO is reset by the signal
6 8KSYNRST.
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Other functions of the FPLA are as follows:

e Enabling the output of the least significant byte to the MUX
bus with MUX bus enable (MUXENO) (13C2).

e Enabling the most significant byte output of the communication
assist data path with most significant byte enable (MSBENBO)
(13C2).

e Generating select A (SELA) and select B (SELB) (13Cl), which
are used in conjunction with the 4-to-1 MUXs (9H2-8) for the
different data paths that are loaded onto the MUX bus (see
Figure 2-4).

g CMD1 SYNC/MUX|ers e 9
¢ _DR1 BUS _E.L__.. 9
9-517--' CONTROL [ MSBENBO_ ,, -
7 DELATS] [MUXINTO , 3,5 DELAY
INTA MPSYNC1
w1 ISYN1 SYNO
7 INTB 1 123-0
INTC ‘
e
ASYNO ] SHT 13
n é) ADSYNO aMHZ
PREQLO 3 sv 1 12 ——=b 0
PRAD1
o SOMEQLY qu * “Picapo ] BEKS YN0
———— 11 SCADD 5 s }
11 _LFCADO e
4 oo il
1
3 SADO |_68KSYNRST 68K SYNC
13 —ore1 "] sHT 18 RESET
g ADRST SHT 13

Figure 2-4 Synchronization Signal Generation

2.6 CONTROL SIGNALS

The quad bus transceivers Al56 and Al64 (9B9 and 9B7) receive the
following six control signals from the MUX bus: ADRSO, SRO,
cMDO, DRO, DAO, and RACKO. These signals are buffered and
distributed throughout the MPC.
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1200 D— SHT 9 6,10,11,13
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BUS
122.0 ~_RACKO TRANSCVR RACK1 ;
> ,
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Figure 2-5 MUX Bus Control Signals

2.7 DATA INPUT/OUTPUT (I/O)

Data input to the MPC is through quad bus transceivers Al71 and
Al193 (Sheet 9) creating the data input bus (DI08:15). Output to
the MUX bus via Al71 and Al193 is through 4 to 1 MUXs A84, A85,
A95, and Al05 (Sheet 9), which multiplex the internal busses of
the MPC for transmission to the processor. The internal data
lines (DDO:7) (9E8) at the input of the 4 to 1 MUXs provide
outputs at pins 1Y and 2Y when SELA and SELB (9F9) are 1low.
These outputs are input to Al71 and Al193 and become available on
the MUX bus by MUXENO (9K1).

When SELA is high and SELB is 1low, the hardware communication
assist data 1lines HASDO:7 (9E9) become selected and propagate
onto the MUX bus. Data input bus bits DI00:07 used by the
hardware communication assist are gated through quad bus
transceivers Al181 (14F2) and Al182 (14F4). The data is gated to
the MUX bus by MSBENBO.

When SELA is low and SELB is high, the data communications
interrupt device address bits (INTADO:3) (9El) and the data
communications address bits (COMSW0:3) become selected. The data
communications interrupt address bits (INTADO:3) (9El) make up
the least significant nibble of the address line. The most
significant nibble (COMSW0:3) is obtained from SwW8 (IC Al06)
(9L7) . In response to a RACKO from the processor, the least
significant nibble that was latched in the dual function chip
A72, (6G6) together with the most significant nibble from SW8,
propagate onto the MUX bus to form the address of the
interrupting line to the processor.
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When both SELA and SELB are high, the PIC/LFC interrupting
address becomes selected. The input is either X'6C', the PIC
address, or X'6D', the LFC address. When the PIC is the higher
priority, clear PIC (CLRPICO) at pin 3 of IC A83 is zero and the
address available to the processor, in response to RACKO, is
X'6C'. When the LFC is the higher priority, CLRPICO is high and
the address to the processor is X'6D'. The two most significant
address bits for the PIC/LFC in response to a RACKO are returned
through quad bus transceiver A156 (9B9). Bits DI06:07 are also
used throughout as the two most significant bits (MSBs) of a
device address on the MPC (see Figure 2-6).

When the microprocessor is requested to handle a data available
or command from the processor, the data byte DI8:15 is gated or
read into the octal flip-flop A23 (5C8) by multiplexor in
(MUXINO) (5A9) to form buffered data byte (BD0:7) (5C9) to the
microprocessor bus.

When the microprocessor is required to write a byte of data in
response to a data request, it enables octal fiip-flop A35 (5E2)
by multiplexor out (MUXOUTO) (5A9) and transfers a byte of data
from BDO:7 to DD0:7, which is a tristate internal bus available
to the MUX bus.
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Figure 2-6 MUX Bus Data I/0



CHAPTER 3
LOADER STORAGE UNIT (LSU) OPERATION

3.1 INTRODUCTION

The LSU portion of the MPC is a microprocessor—-controlled section
that contains the initial program load (IPL) in ROM for common
peripheral devices. This section also contains a timer
(watchdog) which automatically restarts the LSU af ter a
preprogrammed time if the load was unsuccessful.

3.2 LSU OPERATION

In systems containing an MPC board with the LSU enabled, the
processor's microcode addresses the LSU (dedicated address X'05')
during the power-up routine.

3.2.1 LSU Addressing

The LSU address is applied to A49 (see Figure 3-1) at an
eight-input AND gate with the proper polarity to cause the output
to a D-type flip-flop to be high. ADRS1l clocks the flip-flop
which generates LSUADO at pin 15 of A49. This signal remains
active until another device is addressed.

After the LSU is addressed and returns SYNO to the processor, the
processor sends data requests to the LSU causing IDRO to go
active and, in turn, LSUDRL. LSUDR1 active input to Al08
activates LSUINTO.

The other inputs which cause LSUINTO to go active are 1ICMDO and
IDAO. These signals are generated by the processor sending
output commands or data to the MPC. These signals, in
conjunction with LSUADO, are a result of a software program
sending data to the watchdog timer and enabling or disabling the
timer (refer to Multiperipheral Controller (Multi-Layer MPC)
Installation and Programming Manual for details).

The LSU section may be disabled by strapping 200-7 to 100-7 at
E20 on the board. This grounds an input to Al76, placing a low
at the D-type input to the address flip-flop on A49. The other
input to disable the LSU at Al76 is from the processor IPL
enable/disable logic.

63-022 ROO Concurrent Computer Confidential 3-1



022-10

e T e — — ——— — ————— 1
| _DLO8 P/O A49 I
| _DLO11 SHT 6 I
| _DI13

| _DLO14 -—j}_
| DI15
LSU 'S | _DI19 4> DLO9 i
| "oi1o DLO10
DISABLE | :{>—-

DI12 1 AoRsi
13l °C> __;)_F
8

| OUT ENB |

b e = [ —— |
+—ww—0 P5 11
LSUO P5 O— 1
; 2/4\_0 A94A | I—
ADRS1 >SHT 6 IDRO —1C \ | LSUDR1
Kaldidd 0 — 0 }d J I

b= d =
RST10 I

Figure 3-1 LSU Addressing

3.2.2 LSU Interrupt Control

When LSUADO is active and a data regquest or data available
control 1line is activated, LSUINTO is generated at Al108. This
signal is a level 2 input to the 8-3 1line priority encoder A7
(see Figure 3-2). The binary code 2 is input to interrupt latch
Al5 where it is clocked and stored. The latched interrupt 1level
2 1is input to the microprocessor interrupt priority level pins.
The microprocessor responds by placing the interrupt 1level on
pins Al:A3. All interrupts also cause microprocessor pins
FCO:FC2 to go active high producing IACK1l, enabling the 3-8 1line
decoder Al153. The LSU interrupt generates AUTOVECO at Al160 which
is applied to the microprocessor input VPA. When this signal is
active, the microprocessor expects to receive an 8-bit wvalue on
the 1least significant byte (D0:7) of D0:15. This value is used
to form the vector address used to branch to a routine to service
the LSU interrupt.

3-2 Concurrent Computer Confidential 63-022 ROO



022-11

do A7 A0 0o A1S Qo Al A27 BA1 A A153 YoP
q1 A2 BA2 vi P
LSUINTO A1 p— 68000 8 1
—q2 o1 a1 WPROC A3 BA3 SHT3 v,b
ds Ap—1b2 Q2 c
Y3 o}
d4 ?_ ~ g INTERRUPT A/S':Li/ LINE 3-8 wp
95 encooer LATCH CRIVER pEcober V5P
qe CLK A//f Yo P
dz SHT3 D SHT3 SHT 3 EN b
Y7
—{ VPA D0:16 .._E/._... IACK1
PLO FCO
PLT FC1 AS4
PL2 FC2 SHT 3 IACKO

RST20

AUTOVECO @’
L)

Figure 3-2 LSU Interrupt Control

3.2.3 LSU Data to Processor

Data requests from the processor, when the LSU 1is enabled and
addressed, generate an output enable from All9 (see Figure 3-3)
to A35., Data from the LSU ROM, placed on the inputs of A35 by
the microprocessor LSU support program, is enabled to a 4 to 1
MUX bus output selector. The select pins SELA and SELB are 1low,
which selects the data bus inputs. The select pins are
controlled by programmable logic array (PLA) chip All5 (13B3)
which has LSUADO active on pin 23. The output data from the 4 to
1 MUX 1is enabled to the MUX bus by the enable pin active on the
transcievers. The enable signal (MUXENO) is generated by PLA
chip All5 (13B3). The data byte to the processor is accompanied
by a SYNO signal generated by PLA chip All5, delayed through
flip-flop Al66 and gated out of Al37 (13F2) to the MUX bus.
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CHAPTER 4
MICROPROCESSOR-CONTROLLED 8-LINE
COMMUNICATIONS MULTIPLEXOR (COMM MUX)

4.1 INTRODUCTION

The following sections describe the communications section
consisting of the microprocessor signals, memory decoder,
erasable programmable read-only memory (EPROM) and random access
memory (RAM), I/0 register decoder, and 8~channel data COMM MUX.

4.2 MICROPROCESSOR

The microprocessor (IC Al6) (Sheet 3) uses 15 address lines
(Al:15) (333) and 16 data lines (D0:15) (3J6). Through these
lines, the microprocessor reads from EPROM and reads/writes to
RAM, controls the eight data COMM MUXs contained in four serial
communications controllers, and sets or resets I/0 associated
control logic. Most of the operations are interrupt-driven using
the interrupt priority 1level inputs (IPL0:2) (3G7) and the
function code outputs (FC0:2) (3H7). See Figure 4-1.

63-022 ROO Concurrent Computer Confidential 4-1



(Al 4

TeTIuLdpPTIIUO) 193ndwo) JUSIANDUOD

00¥ 2Z0-¢£9

022-13 .
BASI IMEMORY /o
TACK MAP COMEN
LOGIC RAM
BA13:15 ROM
SCLRO RESET ] SHTS
1260 S| 2l 4 ¥
/]
RESET
EXTCLR s HALT ADDRESS ROM ROM
SHT 3 At oo [Bas .
SHT 3 SHT 4 SHT 4
-4 6, 8
25 MHZ 12.5 MHZ
0sC LToelc
i AUTOVEC DATA
D0:15 | oirren BDO:15 ) . seo
68K
5 oM I DbELAY SHT 4 800
; ZDS SHT 3 7o D;I')QCK MICRO- LIGHTS
——t 1 ouT
5—wf LOGIC DTACK PROCESSOR |/ LoGIc |PFoT
RACVECTO 5 RAM 4.5 MICROINIT
2 e ST P - L
< iTACK SHT 3 § ——
MUXVECTO SHT 4
3 RAMLSELO
RAM RAM ™1 RAM RAM
MUXRACO 5 »lcoNTROL | RAMLDSO
BUDS | LOGIC |RAMUSELG
BLDS RAMUDSD
SHT 3 SHT 4 SHT 4
LSUAD UDR
GL Lsu GaTED |2 ]
ADDRESS| CMD ~ JcONTROL!
LOGIC Sa>] LOGIC LsuinT 68K
11§ i COMINT INT . 68K
DI08:15 DR pECODER|1PLO:3 EURCT
| ———] SHT4 ———] SHT4 3 MUXINT | LOGIC FCO:2 CODE'ON 1ACK .
COMRAC )
7 o] SHT3
SHT 3 SHT3
ADDRESS
AS STORE |BAS1 3
BA1:3 AUTOVEC SHT3
3 22k 68K
INT COMACK
ACK 7,8
LoGlc | MUxvect
1ACK RACVECT
3 SHT 3 6

Figure 4-1 Microprocessor

Functional Logic

0



The microprocessor operates on 12.5MHz, which is obtained from a
25MHz oscillator Al20 (3A3). The oscillator is divided by two
(A111) (3A3). The 12.5MHz is buffered by a driver/receiver
(A101) (3E3) to produce MCLK and SCLK used for buffering and
loading. A

® Reset/halt (pins 18, 17)

When the system is powered up or initialized, the system clear
(SCLRO) signal (3Bl) is activated to clear the system. SCLRO
also holds the microprocessor RESET pin (pin 18) and HALT pin
(pin 17) (3G2) low for more than 100ms. The initialization
sequence forces the microprocessor to vector the initial
power-up, starting parameter location in the EPROM. The EPROM
then starts execution of the MPC firmware. The external clear
test point (3A2) enables the user to provide an internal
systems clear without initializing the system.

® Address bus (Al:15) (pins 29:43)

The MPC uses 15 bits of the 23-bit, tristate, unidirectional
address bus (3J3). The 15 address bits (Al:15) are buffered
at A27 (3K3) and A26 (3K6) and provide the address for bus
operation during all cycles except interrupt cycles. During
interrupt cycles, address 1lines Al, A2, and A3 provide
information to a 3 to 8 decoder (Al53) (3G9), indicating what
level interrupt is being serviced while address lines BA4:15
are all set to a logic high.

e Data bus (D0:15) (pins 5:1, 64:54)

This 16-bit, tristate, bidirectional data bus is the
general-purpose data path. It can transfer and accept data
halfwords or bytes. During an interrupt acknowledge «cycle,
the internal interrupting device supplies the vector address
on data lines DO:7 (3L7). 1IC A25 (LSB) (4E8) and IC A43 (MSB)
(4E7) provide buffering for all the data signals.

® Address strobe (AS) (pin 6)

This low-active signal indicates that there is a valid address
on the address bus.

® Read/write (R/W) (pin 9)

This signal defines the data bus transfer as a read or a write
cycle. When the R/W is high, the microprocessor reads from
the data bus. - When R/W is low, data is written to the data
bus (see Figures 4-2 and 4-3).
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® Upper data strobe/lower data strobe (UDS/LDS) (pin 7, 8)

When LDS goes low (pin 8) (3J5), the microprocessor expects a
byte of valid data on the LSB (D0:7). When UDS goes low (pin
7) (3J5), the microprocessor expects a byte of valid data on
the MSB (D8:15). When they both go low, the microprocessor
expects one halfword of valid data. All the on-board accesses
for the processor, with the exception of EPROM and RAM
accesses, are l-byte references and require LDS only. The RAM
can be a byte or halfword access but the EPROM accesses
require both LDS and UDS.

® Data transfer acknowledge (DTACK) (pin 10)

DTACK is the handshake signal the microprocessor receives to
complete any cycle: read/write or interrupt acknowledge.
Therefore, any operation the microprocessor performs requires
the return of this signal. Failure to return DTACK causes the
microprocessor to hang and the MPC to malfunction. Address
cycles may require delays or wait states to allow slower
devices to operate correctly. There are no wait states for
the RAM or I/O0 but the EPROM and serial communications
controllers require two wait states. These two wait states
are generated through IC A99 (3B5). The 4-bit counter (IC
A99) 1is preset by ROMO and ZDSO with X'D'. When the counter
increments to X'F', a carry becomes available on pin 15 and
ROMCK1 (3D5) is generated, producing DTACK to the
microprocessor. Other signals that satisfy and generate DTACK
are OR-tied: (IC Al109) (3F6) I/O mapping enable (IO0), MUX
bus interrupt acknowledge for the microprocessor (ITACK1l), and
RAM selected (RAMO).

® Interrupt priority level/function codes (IPL/FCO) (pins 23:25,
26:28)

The IPLO:2 inputs from IC Al5 (3B7) respond to interrupt
priority level codes 0 through 7. Codes 1 through 7 are valid
with 7 being the highest and 0 the lowest, indicating no
interrupt. The codes are negative logic, meaning a zero is
all ones on pins 23:25 (3G7). The interrupts available to the
microprocessor are communication receive acknowledge (COMRAC),
MUX bus interrupt (MUXINTO), serial communications controller
interrupt (COMINTO) (3A7), and LSU interrupt (LSUINTO) (3C9).

The highest interrupt, level 5, is the communication receive
acknowledge (COMRACO) , indicating that an interrupt
acknowledge (RACKO) from the processor is pending for one of
the sixteen addresses of the data communications channels.
This interrupt preempts all other interrupts.

The level 4 interrupt is the MUX bus interrupt (MUXINTO),
indicating that the processor wants the microprocessor to
perform an I/0 function (CMD, DA, or DR). This interrupt
preempts any level 3 interrupts.
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The 1level 3 interrupt is the communications interrupt
(COMINTO) from one of the eight data communications channels
indicating to the microprocessor that a channel operation must
be serviced.

The LSU interrupt (LSUINT0) is level 2. It indicates that the
processor is requesting the LSU bootstrap program or that a
request is being made to the watchdog timer.

These interrupt signals at the output of IC Al5 are inputs to the
priority encoder A07 (3E9), which feeds back to Al5 and produces
the interrupt level requests to the microprocessor on pins 23:25.

IC Al153 (3G9) is a 3 to 8 decoder that the microprocessor uses to
acknowledge an interruption at the IPL pins. The microprocessor
reacts to an interrupt as follows: it places the level of the
interrupt on pins Al:3 (3K3) and generates a function code
through FC0:2 of all ones to produce interrupt acknowledge
(IACK1l) (3K7). IACKl enables the 3 to 8 decoder to decode the
interrupt level present at BAl:3 (3F8), generating the LSU

automatic vector (AUTOVECO) (3J8), data communications
acknowledge (COMACKO) , MUX vector (MUXVECTO) , or data
communications channel vector (RACVECTO). These are the

respective interrupt acknowledge signals to LSUINTO, COMINTO,
MUXINTO, and COMRACO. When these signals go active, the
microprocessor expects to receive an 8-bit value on the least
significant byte (D0:7) of D0:15. This value is used to form the
vector address which is used to branch to a routine to service
the interrupts.

Nesting of two interrupts 1is possible. For example, during
normal operation, if COMINTO0 goes low to the microprocessor, the
microprocessor goes into an interrupt service routine (ISR) to
service the interrupt. At that time, if MUXINTO or COMRACO
asynchronously goes low, an interrupt is generated at a higher
priority. This pulls the microprocessor out of the current ISR
(COMINTO) and services the higher priority interrupt, returning
to the lower one upon completion.
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4.3 MEMORY MAPPING

IC Al44 (5H6) is a 3 to 8 1line decoder that segments the
addressing range of the microprocessor into different areas and
functions. IC Al44 decodes bits BAl13:15 and determines whether
it is an EPROM access, RAM access, 8K, on-board I/O access, or a
serial communications controller access signal (see Table 4-1).
If the first two outputs from IC Al44 (YO,Yl) (ROMO) are low, the
microprocessor wishes to fetch instruction data from the EPROM.
The Y2 output (RAMO) is a RAM access, Y3 is an 8K access, the Y4
output (COMENO) is for data channel MUXs, and the Y6 output (IOO0)
is for 1I/0. When I/O is decoded by the microprocessor, the
microprocessor wants to access an on-board register.

TABLE 4-1 MICROPROCESSOR MEMORY MAP

|
{ ACCESS SIGNALS
I

act ] 23-16 | 15 1413 12 | 11109 ] 8] 765 | 4] 3210 |
S S i Sl vy v il
T e Ty T R kT kT
BT e T T T R R R T T w
| SERTAL comONTCATIONS | PRt 1 1 0 X X1 X A A1 ErE i A e e
| CONTROLLER | ] | | | | | |
Y —— e T T e T T !

T i S e G T G G i o e S S S S e B e S o G S A e e o e S o " e T S - - - -

63-022 ROO Concurrent Computer Confidential “ 4-7



4.4 EPROM AND RAM

The MPC includes 56kB of control store (16kB of EPROM, 8kB of RAM
and 32kB of optional EPROM). See Sheet 4 of schematic diagram
35-910 DO8.

ICs A44 and A53 are the two 8KkB x 8 EPROMs that contain the
control store and internal LSU code. On power-up, the
diagnostics that are contained in the EPROMs are run. When the
diagnostics have successfully completed, the microprocessor
transfers the microcode that controls the 8-channel data COMM MUX
ICs to the RAMs (A73, A79, A66, and A67). Subsequently, all
operations to service the lines are from the RAM. The optional
EPROM A26A contain the external LSU code.

4.5 INPUT/OUTPUTi(I/O) REGISTER CONTROL

The 3 to 8 line decoders, Al25 (5H2) and Al34 (5L2), are the 1I/0
register control signal drivers. Whenever the microprocessor has
to perform a function that requires moving data in or out, the
data control is accomplished by the microcode sending a code
(shown in Table 4-2) to either Al25 or Al34. For example, if the
microprocessor wants to read the current RING condition of all
eight lines through A63 (5B2), the following occurs. First, the
I/0 access from 1IC Al44 (5H6) is selected by placing a code 6,
using BAl13:15, into pins 1, 2, and 3 (1 low, 2 and 3 high). When
this occurs and the address strobe (BASIA) input to pin 6 goes
high and IACKl 1is 1low, IO0 becomes active and enables Al25 or
Al34. Next, Al34 (5H4) selects which register to use. As a
result, BA8 is a 1 and BA9 is a 0; the output selected is Yl
which enables Al34. When all these conditions are met and code
2 is presented by BAl:3 to pins 1, 2, and 3 (1 and 3 low, 2 high)
of IC Al34, RIRO (5M2) becomes active and is input to A63 which
enables this gate to transfer data to the BD0:7 bus, allowing the
microprocessor to interrogate it. Format of the register
contents is shown in Table 4-3.
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TABLE 4-2 1I/O REGISTER ASSIGNMENTS

> - ——— " T . G - - W ———— ——Can G - T — - T S = Gt = S =" - ——— o ——— - ———

RCTL1 | 'FF* | 1 1 0 0] O 00 ] 0| 1line | r/t J 00O 1
MUXOUT | 'FF' | 1 1 0 O] 0 00]0]00O | O | O0O011
MUXIN | 'PF* | 1 1 0 O] 0 00| 0] 000 | O J]O101
68K SYNC | 'FF* | 1 1 0 0] 0 00]O0O]O0O0OO | O |]O111
STATUS | 'FF' | 1 1 0 O| O 00 ] 0| 1line | r/t | 100 1
BITS | 'FF* | 1 1 0 0] 0 00]|O0]00O0 | O | 1011
BDR | 'FF* | 1 1 0 0] 0 00 )]0} 00O0 | O | 11001

SPARE | 'PF* | 1 1 0 O] 0 00| O]OO0O | O J]1111

MXSGL | 'FF* | 1. 1 0 0] 0 00| 1000 | O |J]OOOI1

DSR e 1110 01 o oo 11 e 1o 1ol
RIR et 111 0 o1 o oo l1lo00 1 o 16101
seramno | 'eev 1 1 1 0 01 o 001110505 eel 011l
serati | FFe 1 1 1 0 01 o 001010547 |5/t 1001

SPARE | 'FF' | 1 1 0 0] O 0O} 11000 | O |J1011
wintr | eer 1 1 1 0 01 o 001 ilooe 18 11101
seare | et 1 1 1 o0 o1 o0 001iloos 1 o 11111
""""" Decoded Bits  Decoded Bits

r/t 0 = Receive

1 = Transmit

line = serial communication controller line address 0:7
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TABLE 4-3 I/0O REGISTER FORMATS

7 6 5 4 3 2 1 0

R
RCTLL | prs 1 By Qmweeriwee I ltMl 2L
T T T T
N T T T T
R R TR T
o TR T T
o TR RS,
BOR (Constant) | X | X | X 1 X 1 X | X | X 1 %X |

4,6 STATUS RANDOM ACCESS MEMORY (RAM)

ICs A71 (5H7) and A59 (5M7) are the status RAMs for the eight
lines. These are dual-ported RAMs and have 16 locations. The
microprocessor writes the status information for each line as it
becomes available and the processor reads the status f£rom the
status RAM asynchronously. The microprocessor can read this
information from the second port for veritication from the
outputs YB0:3 to the BDO:7 bus. The YAO0:3 outputs £from each
status RAM are latched before going to DD0:7 which becomes
available to the processor. The addressing of the status RAM is
accomplished in two ways; on the left side BA4:7 (B0:3) represent
the addressing from the microprocessor and, on the right side,
CAD12:15 (A0:3) represent the addressing from the processor. See
Table 4-4 for the addresses of the dual-ported RAMs for the
particular lines. For example, when the microprocessor writes to
the transmit side of line 4, it places the address code 9 on pins
4, 5, 6, and 7 of A71 and A59. At the same time that STATUSO is
presented to the write enable pin 3 (decoded by Al25), valid
data from the BD0:7 bus is placed on pins 1, 2, 26, and 27 on
both chips together with BR/W (pin 25) going low-active, latches
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the data into the status RAM. Reading to the microprocessor is
the same except BR/W is high-active on pin 25 and is used to
enable the output on pin 19, presenting the data to the BD0:7 bus
through pins 10, 12, 15, and 17 on both chips. The processor
reads data by placing the address code from CADl12:15 onto pins
21, 22, 23, and 24 on both chips. The YB bus output from the RAM
to the processor is always enabled to A71A and latched by FSRl.
COMSRO enables the status to the DD0:7 bus where it is
multiplexed to the MUX bus (Sheet 9). Verification of the status
RAM is performed when the power-up diagnostics are run.

TABLE 4-4 STATUS RAM ADDRESSES

D oy G . € S W S G Ve A S GAY G G Bae G U Wt G e Go G Gmw G S G G S S S e St S P NV Gme Gm Gmn Gun S Gme Gee Gen Gm Smn m.

| | BAl15:13 | BA12:8 | BA7:4 | BA3:0 |
| e T T T T  hox seanos |
| LINE | OPERATION | ZERO | LINE | OPERATION |
B T S
e
T
T i
T
e
e P
S =
amor 1 e YT T T T
e
e S
e
e
B i |
e R e
e S e

63-022 ROO Concurrent Computer Confidential 4-11



4.7 ERROR LED INDICATOR

The LED connected to IC Al50 (12L8) is normally blinking. If the
microprocessor malfunctions, the LED remains 1lit. If the PIC
oscillator fails, the LED remains off. This is controlled by
setting the flip-flop once every time the microprocessor goes
through its idle loop and resetting it once every .5ms by the PIC
oscillator. For more information on the LED, see the flowchart
in Appendix B.

4.8 RECOGNITION OF MUX BUS REQUESTS

Table 4-5 shows how a vector address is created and presented to
the microprocessor for an output command, data request, data
available, or sending RACKO to a particular line.

When the microprocessor is interrupted, it finishes the current
instruction it 1is executing and goes into an ISR sequence where
it fetches a vector value. This vector byte value is formed in
the following manner. MUX bus bits 12 through 15 contain the
address of the COMM MUX channel sent by the processor. These MUX
bus bits become BD bus bits 0 through 3. BD bus bits 4 through
7 are formed as follows. Bit 7 is forced to a binary 1. Bit 6
is set when the interrupt is due to a data request (DR) Dby the
processor. Bit 5 1is set when the interrupt is due to a data
available (DA) sent by the processor. Bit 4 1is set when the
processor issues an output command (OC). If the OC is sent, MUX
All17 (6H3) switches BD bus bits 6 and 5 to reflect MUX bus bits
10 and 15, respectively. Bit 10 is set when data terminal ready
(DTR) is set in the OC and bit 15 is set for a Command 1 and
reset for a Command 2.

The byte that is formed on BD bus lines 0 through 7 have two
additional bits appended by the microprocessor, and the resulting
ten bits form the vector address to the microprocessor program to
process the interrupt.
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TABLE 4-5 VECTOR ADDRESS DECODER

—— — —— - — G G S s e Ghe e e G S G U G NS G . . W Gme G A M S G S S S G S e —

{ 7 | 6 | s | 4 | 3 | 2 | 1 | o :

| FUNCTION | MUX Bus bits |

R e |

| 1 | = | yv | =z | 12| 13 | 14 | 15 |

———————————————————— -
CHANNEL ADDRESS

Vector locations in EPROM after calculation

1xyz | 0000 |AA MUX BUS CONTROL RCV LINE O
1xyz|0001|AA MUX BUS CONTROL XMIT LINE O
1xyz|0010 |AA MUX BUS CONTROL RCV LINE 1
1xyz|0011|AA MUX BUS CONTROL XMIT LINE 1
1xyz|0100|AA MUX BUS CONTROL RCV  LINE 2
1xyz|0101|AA MUX BUS CONTROL XMIT LINE 2
1xyz|0110|2A MUX BUS CONTROL RCV LINE 3
1xyz|0111]AA MUX BUS CONTROL XMIT LINE 3
1xyz|1000|AA MUX BUS CONTROL RCV LINE 4
1xyz|1001|AA MUX BUS CONTROL XMIT LINE 4
1xyz|1010|AA MUX BUS CONTROL RCV LINE 5
1xyz|1011|AA MUX BUS CONTROL XMIT LINE 5
1xyz|1100]|AA MUX BUS CONTROL RCV LINE 6
1xyz|1101|AA MUX BUS CONTROL XMIT LINE 6
1xyz|1110|AA MUX BUS CONTROL RCV LINE 7
1xyz|1111}|AA MUX BUS CONTROL XMIT LINE 7
x =DR if z = 0, x = DTR if z = 1

y = DA if z = 0, y = CMD if z =1

z =1 if OC, otherwise z = 0

AA = Appended by microprocessor

4.9 SERIAL COMMUNICATIONS CONTROLLER ADDRESSES

IC A96 (9L5) decodes the six most significant bits (MSBs)
(D06:11) of the address recognition circuit for the serial
communications controllers. SW8 (IC Al06) (9L7) is the only line
address selection switch on the MPC. The setting of this switch
generates four outputs (COMSW0:3). When the setting coincides
with data on the MUX bus, it produces COMEQL1l, which is input to
flip-flop A133 (9L9). The 1leading edge of the address pulse
(ADRS1) sets the flip-flop producing a COMAD1l output. The four
least significant bits (LSBs) (DI12:15) are latched into A52
(5M4) with ADRS1 and distinguish the individual line addresses by
generating CAD12:15 (see Figure 4-4).
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4-14

DI12:15
L%gH CAD12:15 , o
DI06:15 ADDRESS
3%193!?1 COMEQL1 -
SwW 8 "| sHTe GF q|oomapt
v P SHT 9
SHT 9 219.05ADRSO | ABNUSSCVR ADRS1
SHT 9

Figure 4-4 Serial Communications Controller Addresses

Address

Table 4-6 shows the address assignments used by the
microprocessor microcode for the serial communications
controllers internal register selection.
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TABLE 4-6 SERIAL COMMUNICATIONS CONTROLLER
ADDRESS ASSIGNMENTS

| HEX ADDRESS |

| |
: BA23:08 | BA07:00 | REGISTER |
_____________________________________ |
: CHANNEL B :
| X'FF80' | aa00 | 1 | WROB OR RROB |
| X'FF80' | aa00 | 3 | WR1B OR RR1B |
| X'FF80' | aa00 | 5 | WR2 OR RR2B |
| X'FF80' | aa00 | 7 | WR3B OR RR3B |
| X'FF80' | aa00 | 9 | WR4B -- |
| X'FF80' | aa00 | B | WRSB - |
| X'FF80' | aa00 | D | WR6B - |
| X'FF80' | aa00 | F | WR7B - |
| X'FF80' | aa0l | 1 | WR8B OR RR8B I
| X'"FF80' | aa0l | 3 | WR9 - |
| X'FF80' | aa0l | 5 | WRLOB OR RR10B |
| X'FF80' | aa0l | 7 | WR11lB - |
| X'FF80' | aa0l | 9 | WR12B OR RR12B |
| X'FF80' | aa0l | B | WR1I3B OR RR13B |
| X'"FF80' | aal0l | D | WR14B - |
| X'FF80' | aa0l | F | WR15B OR RR15B |
Rl e [
| CHANNEL A {
' R T S T N S s s e e e T T T e
| X'FF80' | aal0 | 1 | WROA OR RROA |
| X'FF80' | aal0 | 3 | WRLA OR RR12 I
| X'"FF80' | aal0 | 5 | WR2 OR RR2A |
| X'FF80' | aal0 | 7 | WR3A OR RR3A |
| X'FF80' | aal0 | 9 | WRAA - |
| X'FF80' | aal0 | B | WR5A - |
| X'FF80' | aal0 | D | WR6A - |
| X'FF80' | aal0 | F | WR7A - |
| X'"FF80' | aall | 1 | WRSBA OR RR8A [
| X'FF80' | aall | 3 | WR9 - [
| X'FF80' | aall | 5 | WR10A OR RR10A |
| X'FF80' | aall | 7 | WR11lA - |
| X'FF80' | aall | 9 | WR12A OR RR12A |
| X'FF80' | aall | B | WR13A OR RR13A |
| X'FF80' | aall | D | WR14A - |
| X'FF80' | aall | F | WR15A OR RR15A |

aa (BA6:7) selects one of four serial
communications controllers
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4.10 BUS TRANSLATOR

A state machine that converts the microprocessor bus protocol
into the serial communications controller bus protocol is shown
at the bottom of Sheet 7 of schematic diagram 35-910 DOS8.

ZAS0 (7L6) is the address strobe to the serial communications
controllers and 2DSO (7L7) is the data strobe to the serial
communications controllers. SELDO (7L8) serves as the control
signal that multiplexes the address or data to/from the serial
communications controller bus.

SELDO serves as a gating switch for the data buffer (IC A625)
(4B5) while SELD1 serves as the gating switch for the address
buffer (IC A51) (8N5).

022-17
MCLK } ZASO ..
3 D 1 8
STATE 10 -
4-BIT 3708
COUNTER DECODER | STATE 30
L b oLk STATE 70 \ |STATE 71 J1
LD ENB /
[ * ) | ‘ﬂ>
: ZDS0
_L— K 0 maa— 3.8
"-——j
_c
4 COMACKO ) S T]SELD! ¢
COMENO q
5 4
Hx o SELDO ,
5 BASI -

Figure 4-5 Bus Translator Logic
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Serial communications controller select logic

The serial communications controllers are selected through IC
Al34 (5H4) depending on BA6 or BA7. When IC Al44 output
(COMENOQ) (5J6) is active, the bit states of BA6:7 select one
of four controller enable signals (COM1l:4).

Serial communications controller buffer logic

The address and data directed to the serial communications
controller are multiplexed to ADO:7 by IC A62 (4B7) and IC A51
(8N5). IC A62 receives the LSB of the microprocessor data bus
and IC A51 receives the microprocessor address bus BAl:7. The
state of SELDl1 (7L9) selects whether the address or the data
is present to the serial communications controller. When ZASO
(7M7) goes low, whatever is present on the AD lines 1is the
address. When ZDS0 (7M8) goes low, data is written to or read
from the serial communications controller. See Figure 4-6.

When reading from the serial communications controller, either
data or an interrupt vector is present at ZDSO time.

Serial communications controller logic

The four serial communications controllers, A70, Al04, Al74,
and Al96 (Sheet 8), make up the 8-channel data COMM MUXs. The
serial  communications controllers supply all the data
communications facilities on the MPC, including all modem
control signals, recognition, and generation with the
exception of RING, and data set ready (DSR), which the
microprocessor samples in its idle loop. The modem cable ring
conditions (LORI:L7RI), which detect if the phone is ringing
on a dial-up line, are fed to A63 (5B2). The DSR conditions
(DSR0O0:DSR70) , indicating the presence of a modem or terminal,
are fed to A50 (5B6). See Figure 4-6.

Serial communications controller drivers logic

The RS-232C drivers/receivers are on Sheets 15 and 16 of
schematic diagram 35-910 DO08. These ICs interface the
data/control signals to and from the modem or terminal. The
control signals DSR, DCD, CL2S, and RING can be disabled
through switches SW3, SW4, SW5, or SW6.

63-022 ROO Concurrent Computer Confidential 4-17



022-18

4-18

3 8AL7 __ ulapDRESS
ADO:7 SERIAL
BUFFER |, COMMUNICATION
SELD CONTROLLERS
7 SHT 8
RS232
o CHANNEL -DRIVER/ ,
2AS > 7 RCV
7{ 355 > 0 COMINT ¢ 0 ——
BDO:? >
3 DATA 3 BR/W | o sHTS P— SHT 15
BR/W
ORI _|BUFFER |, > CONN2
COMACK /
SELD 5 st e G CHANNE L
—— sut4 - 1 RS232
- »-{DRIVER/
RCV
1 :J
[®— SHT 15
y
RS232
2s . - —DRF:\CISR/ .
CHANNEL <
7 { zos 2 2
a BR/W e COMINT | [ g1 15
»] SHTS
COMACK fCONN3
o CHANNEL RS 232
SERIAL 3 »-DRIVER/
BAG coMM  lcomt
(- CONTROL. <
3 { BA7 séf?%T com2 3 /
y LOGIC ~ [cOM3 SHT 15
COMEN CcOM4
SHT 5 y
RS232
CHANNEL fug #{DRIVER/ .
> RCV
, ZAS - 4 —<
74 zDs 4
4 _BRW ol sire |COMNT M suTis
4.9152  COMACK o CONN4
MHZ S >
osc  |PeLk CHANNEL RS232
> - »-|DRIVER/
SHT 12 ° Rev <
5
[+ SHT 15
i
RS232
2as L@ {CHANNEL [** B-DRINER/ R
; - 6 —<
RING |RriR 7]zos > °
. BRM g COMINT | fel— 5HT 15
80D0:7 wor [ ° 3 SHT 8
CATOR | o . COMACK g rcouns
6 -
»-{CHANNEL RS232
- s{DRIVER/
7 RCV
7 :
DSR DSR/RING /
- ] SHT 15
INDI-
DSR
caToR IO 5
SHT 12

Figure 4-6 Serial Communications Controller I/O Logic
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® Interrupts to microprocessor

The serial communications controller ICs generate interrupts
to the microprocessor on level 3. Each serial communications
controller is assigned an interrupt vector in WR2 for each
channel, shown in Table 4-7, which is used by the microcode.

TABLE 4-7 8-DATA CHANNEL INTERRUPTS TO MICROPROCESSOR

D s G o B St G G S G G G G G S G S - G T S G G G G G s G S . G - =y S S S S —— G S G- t——

| SERIAL I FRONT | | |
| COMMUNICATIONS | EDGE | DATA | |
| CONTROLLER | CONNECTOR | CHANNELS | VECTOR |
I================================================l
I 1 | 2 | 0 -1 | 40 |
i e e e L L L L T e e |
I 2 | 3 | 2 -3 | 50 |
R et T |
| 3 I 4 | 4 -5 | 60 |
[ = |
I 4 I 5 | 6 -7 | 70 l

The serial communications controller data channels interrupt the
microprocessor on the following conditions:

e Character received, no error

e Character received, parity or framing error

@ First-in/first-out (FIFO) overflow

e Modem signal change, clear to send or data carrier detect

e Break or abort in synchronous mode

e Transmitter buffer empty
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Each serial communications controller modifies the least
significant nibble of the interrupt vector to identify the data
channel and the cause of the interrupt. The ICs are
daisy-chained in priority. This is done by the signals IEO/IEl
between pins 6 and 7 of the serial communications controllers.
Channel 0 has the highest priority and it toggles IEO pin 6 low
to disable all other serial communications controller ICs from
generating any interrupts to the microprocessor. All channels
could have an interrupt pending to the microprocessor via COMINTO
(pin 5). However, only the one with the highest priority, as
determined by the serial communications controllers, responds to
the microprocessor acknowledging the interrupt via the COMACKO
(8A4) signal.

e Interrupts to the processor

When the microprocessor wishes to interrupt the processor on
behalf of any of the eight channels, it generates that
interrupt by writing a bit into one of the two 8-bit
addressable latches by using one of the addresses shown in
Table 4-8. For example, if the microprocessor wants to
interrupt on 1line 0, the transmit side, the microprocessor
sets Q1 of the 8-bit latch (A90) (6C6). This is accomplished
by placing the line address code on BA4:6. 1In this case, BA4
is high, BA5 and BA6 are low, and BDO is set to a 1, which
generates the strobe SETATNOO. This sets a 1 into the 8-bit
latch at 6C6. The output is an input to FPLA A91, which
prioritizes the interrupt, and, if there are no higher pending
interrupts it generates the code 001 at its output pins 15:18.
Pin 13 (COMATNO) also becomes active, which generates an
interrupt on the MUX bus (Sheet 7). Priority at A91 is
descending from top to bottom with the highest priority being
pin 09, which is the receive side of line 0, and the 1lowest
priority at pin 20, which is the transmit side of line 7. If
any of the lines are active simul taneously, they are serviced
from the processor one at a time (see Figure 4-7).
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TABLE 4-8 ATTENTION LINE ADDRESSES

(A90)
e T P
| o 1 1o nme | ser amwo
| LINE | OPERATION | REGISTER 2 | 0:3 | OPERATION
e
T
e e YT TS
e
Tmee e Ty T
ome ) e Ty T
e 7T e YT T e T T
e e Ty Ty

(A78)
e
| Iy Sy " Ry ————
| LINE | OPERATION | REGISTER 2 | 4:7 | OPERATION
Dt = A A
STy T T T T
S
e e T T T T T T
e
emmr 1 e T T T T T
e 1 TTTe YT T T T TS
o e Ty T T T TS

————— —— T ————— - — T — T — " > G . v . W = . - G WUV S e — - - ——
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Interrupt acknowledge from the processor

The clock for IC A72 (COMRACl) is activated when the processor
responds with RACKO to an interrupt. This latches the current

state of IADO:3 output from FPLA A91 and freezes that state
into IC A72 (6G6). 1IC A72 has two roles. One is to generate
the INTADO:3 signals, which provide the least significant

device address
complete the vector address by providing bits
with the decoded function RACKO for bits BD4:7 to the
microprocessor. The resulting byte forms a direct vector to
the correct microcode routine associated with this interrupt

nibble back to the processor; the other is to
BD0:3, along
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acknowledge. The contents of FPLA A91 are shown in Table 4-9.
State 1 has the highest priority and state 16 has the 1lowest
priority.
TABLE 4-9 INTERRUPT PRIORITY DECODER

! PIN NUMBER | SIGNAL | 1 STATE 16 |

T+ttt -ttt 11t 1+ttt 3 it 31t 31ttt 1ttt it 31ttt %+ I

| 01l | FE | = |

| 02 | L3T,INT | ==—————- HLLLLLLLL | )

| 03 | L3R,INT | ==—=mw HLLLLLLLLL |

| 04 | L2T.INT | —-=—-—- HLLLLLLLLLL |

| 05 | L2R.INT | ----HLLLLLLLLLLL | | INPUT

| 06 | L1T,INT | =---HLLLLLLLLLLLL |

| 07 | LIR.INT | --HLLLLLLLLLLLLL |

I 08 | LOT.INT | -HLLLLLLLLLLLLLL |

| 09 | LOR.INT | HLLLLLLLLLLLLLLL | |

| 10 | NC | cececceccosscnos |

l 11 l NC I ®©® 9000000000000 I

| 12 | NC I

| 13 | COMATINO | LLLLLLLLLLLLLLLL |

| 14 | GND | LLLLLLLLLLLLLLLL |

| 15 | IDA3 | LLLLLLLLHHHHHHHH |

| 16 | IDA2 | LLLLHHHHLLLLHHHH | ¢ OUTPUT

[ 17 | 1IDAl | LLHHLLHHLLHHLLHH |

| 18 | IDAO | LHALHLHLHLHLHLHLH |

| 19 | CE | LLLLLLLLLLLLLLLL | J

| 20 | L7T.INT | ————mmmmemm - H | )

I 21 | L7R,INT | ———mmmmmeemmem HL |

| 22 | LET,INT | ————m——e——emm HLL |

| 23 | LER,INT | ==———memmm— HLLL |

| 24 | L5T.INT | ===—=m———e=- HLLLL | | INPUT

| 25 | LSR.INT | =m———————— HLLLLL |

] 26 | LT, INT | =—=mm———-e HLLLLLL |

| 27 | LAR,INT | ======—m HLLLLLLL |

| 28 | PS5 | HHHHHHHHHHHHHHHH | |

Hor L active state



e Baud rate crystal

The 4.9MHz crystal Al75 (12A7) generates the basic frequency
for the signal PCLK that is input to pin 20 of the serial
communications controllers (Sheet 8). This is used both as
the clock for the serial communications controllers and for
the baud rate frequency, which is divided by the baud rate
constant. The serial communications controller baud rate
generators are programmed from the microprocessor using the
frequency supplied on pin 20 and the constants read from A24
(9B3) .

¢ Baud rate
The group baud rate is recognized by the switching of two
8-to-1 line MUXs that output CLKC (4K5) and CLKD (4N6). These
MUXs are operated by switches SW1l (4G6) and SW2 (4L6), which

provide recognition of one of the four different group baud
rate codes (0, 1, 2, and 3). See Table 4-10.

TABLE 4-10 GROUP BAUD RATE SELECTION

[ |  sw2 |  swil | DATA 8 | DATA 9 | RATE [
} GROUP | CLKD | CLKC | CLKB | CLKA | * }
| | ON | ON I 0 | 0 | 50 I
| 0 | ON | ON I 0 | 1 | 110 |
I | ON | ON | 1 | 0 | 300 |
| | ON | ON | 1 | 1 | 1,200 :
| _______________________________________________________

| | ON | OFF | 0 I 0 | 75 |
| 1 | ON | OFF | 0 | 1 | 134.5 |
| | ON | OFF I 1 | 0 | 2,000 |
: | ON | OFF | 1 I 1 | 3,600 =
| | OFF | ON | 0 | 0 | 150 |
| 2 | OFF | ON I 0 | 1 | 600 |
| | OFF | ON I 1 | 0 | 4,800 |
: | OFF | ON | 1 | 1 | 9,600 }
| | OFF | OFF | 0 | 0 | 1,800 |
| 3 | OFF | OFF | 0 | 1 | 2,400 |
| | OFF | OFF | 1 | 0 | 7,200 ]
| | OFF | OFF | 1 | 1 | 19,200 |

* Regrouping of baud rates can be accomplished by
replacing A24 (9B3).
ON=0
OFF=1
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There are four different baud rates within each group. The baud
rates are selected from the two MSBs of the output command byte
(DI8:9). These bits (DI8:9) become CLKA and CLKB (9A3). The
four clock signals (CLKA:D) are input to Al:4 (9A3) of PROM A24.
The PROM contains two halfword constants, which are read and sent
to the serial communication controllers registers 12 and 13.

When the microprocessor is requested by a Command 2 instruction,
the microcode activates two BDRO pulses. The first BDRO pulse
enables the first halfword constant from PROM A24 to register 12
of the serial communications controller. This BDRO pulse is also
sent to a D-type flip-flop Al33 which controls the A0 input to
the PROM A24. Input A0 is the steering input for the PROM A24
and directs access to the second halfword constant. When the
second BDRO pulse is sent to the PROM, the next halfword constant
is read and sent to register 13 of the serial communications
controller. These constants are only used for asynchronous
communication.
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CHAPTER 5
PRECISION INTERVAL CLOCK (PIC)
AND LINE FREQUENCY CLOCK (LFC)

5.1 INTRODUCTION

The MPC contains two independent clock devices. Both clocks
provide timer-controlled processor interrupts but have different
timing mechanisms (see Figure 5-1).

¢ Precision interval clock (PIC)

The PIC produces or queues a processor interrupt. A specified
time interval determines the point at which the interrupt
occurs. The duration of the interval, as selected by the
user, is measured in increments of time called the resolution
rates. Four resolution rates are derived from a master time
base, which 1is supplied by an 8MHz internal crystal
oscillator. The four rates are: 1ms, 100us, 10us or 1lus.
The number of times a specified resolution rate is to occur in
an interval is called the interval count. The interval count
is specified by the user and is variable through program
control. The count constant can be a maximum of 12 bits 1long
(X'FFF'); thus, the 1largest constant is a 4,095ms interval
that can be timed by the PIC. The user can select an
increment of time (resolution rate) and a count (interval
count) where:

resolution rate x interval count = interval

e Line frequency clock (LFC)

The LFC generates or queues a processor interrupt. The point
at which the interrupt occurs is determined by a fixed clock
rate that is derived from the frequency of the AC power 1line.
The wuser has no control over the LFC other than to enable,
disable, or disarm interrupts. The power 1line frequency is
either 60Hz or ©50Hz, and the clock rate is always twice the
line frequency. The durations of the intervals are shown in
Table 5-1.
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TABLE 5-1 INTERVAL DURATION IN RELATION
TO LINE FREQUENCY

| POWER LINE | DURATION OF |

{ FREQUENCY | INTERVAL |
P 1 1t Tt 1T 31ttt 1ttt 1311t 31ttt ¢t I
| 60HZ | 8.33ms |
| mmme e e |
| 50Hz | 10.00ms ]

5.2 CLOCK ADDRESSES

Both the PIC and LFC have a specific 10-bit address range with
only the two most significant bits (MSBs) selectable. The
address range for the PIC is X'06C' to '36C', and for the LFC,
the address range is X'06D' to '36D'. The address for the LFC is
always the address of the PIC plus one. See Table 5-2.

TABLE 5-2 PIC/LFC ADDRESSES

——— e Ga G G Ban WS G W = e Bee v S G SMn G WP SR GTE Gae S EY G W

| PIC | LFC I
| BINARY HEX | BINARY HEX |
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5.3 PIC AND LFC ANALYSIS

IC A49 (11E2) contains two D-type flip-flops that determine if
the PIC or the LFC were addressed. Logic at 11A2 allows
addressing for one of four PIC/LFC addresses. This logic, plus
the common I/O bus buffering, gates the control lines to their
respective logic. 1Initialization ensures that the PIC and LFC
are placed in the disarm mode. The resolution and counter input
buffers, start, and byte steering logic are also reset.

The resolution and interval data is initially loaded into the
PIC's input buffers A34 (11D7) and A41 (11D4) by a write halfword
instruction. LDHI is wused on the first DA and LDLO on the
second. The LDHI and LDLO control signals are derived from the
byte steering logic (11M2). This logic is initially set to load
or read the HIBYTE first, then the trailing edge of DA or DR
toggles IC Al67 and primes the logic to load or read the second
byte of data with LOBYTE. When the second DA or DR is removed,
the 1logic 1is reset. A START command is required to load the
values into the interval counter (A22, 233, and A40) and
resolution select register (A48). The START command (PICCMD +
DI10) (11J1) momentarily sets the START flip-flop (Al67) (1l1L1)
and the next MICROSEC pulse resets Al67. This action resets the
CINT1 flip-flop (A177) (11H6) and loads the resolution select
register and interval counter from the input buffers. If the PIC
is enabled, CINTl generates an interrupt (PICATNO) (12J1) to the
processor.

The clock divider 1logic receives its basic clock frequency
MICROSEC from an 8MHz crystal (Al97) via Al65 (12D6) that feeds
4-bit counters Al151, Al42, and Al32. The signals produced from
the divider are: TUSO (10 s from Al51 pin 15), HUS1 (100us from
Al9 pin 15), and MS1 (lms from Al32 pin 15). Together with the
resolution select register outputs BYl, BY10, BY100, and BY1000
(A48) (11H4), they enable the clock divider outputs to produce
CLOCK1 (Al61l) (12N5). CLOCK1 starts to decrement the interval
counter. When the counter reaches zero, the next count pul se
activates the borrow output from A40 (11G6) and the CINTI
flip-flop momentarily sets. It is reset by the next MICROSEC
pulse. This causes an interrupt to be queued in the PIC
attention flip-flop (A177) (12G2), if not in the disarm mode.
PICATNO goes active if enabled. The CINT1 (Al177) (11J6) pulse
also reloads the resolution select register and interval count
register from the input buffer. The operation then recycles.
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During the interval (counter not at zero), the input buffers may
be altered. When the current interval concludes, the new data is
loaded replacing the old data. However, if the interval times
out between the start of the first DA and second DA, the restart
flip-flop (Al69) (12K2) stops the clock by holding Al67 set and
also prevents the interrupt from becoming queued. The clock
restarts after the completion of the second DA or on receipt of
a START command.

The PIC is provided with an output buffer (A39 and A32) (Sheet
11) so that the interval count can be interrogated without
disturbing its operation. When the processor wants to read the
counter value, it performs a read halfword instruction. The
first DR reads the most significant byte (A32) and the second
reads the 1least significant byte (A39), transferring the value
onto the DD0:7 bus.

The LFC receives two times the AC line frequency (2XLF0) signal
from the backpanel (102-0). If the LFC is activated, this signal
sets the LFC interrupt £flip-flop A188 (12K4) and generates an
interrupt (ACLATNO) to the processor.

ICs Al135, Al68, and Al45 (Sheet 12) determine whether the
interrupts were enabled, disabled, or disarmed for both the PIC
and LFC. The interrupt logic is arranged so that the PIC has the
highest interrupt priority of the two.
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CHAPTER 6
LINE PRINTER INTERFACE

6.1 INTRODUCTION

The line printer interface is compatible to the Centronics 1I/0
parallel printer series and supports both lower- and upper-case
characters. If the system is configured with more than one MPC
board, only the line printer interface on the lowest priority MPC
is enabled.

6.2 LINE PRINTER INTERFACE ANALYSIS

The line printer logic on Sheet 10 provides the necessary logic
for interfacing the MUX bus to a line printer. The interface
communicates with the printer over eight data lines, one strobe
line, one acknowledgement line, one busy line, and three status
lines (paper empty, fault, and selected). The printer accepts
the standard 7-bit ASCII code with the capability of converting
lower-case characters to upper-case if required (see Figure 6-1).

The line printer address switch (SW7) is located at 10A3. When
the address switch matches DI08:15 from the MUX bus and the line
printer interface is activated, the output of Al4 (PREQLO) (10D2)
becomes active. The signal PREQLO, along with ADRS1l, sets the
flip-flop A38 (10D5). A38 outputs PRAD1l, which indicates that
the line printer was addressed and gates the MUX bus control
signals to the printer logic.
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PRDA1l latches a byte of data from the MUX bus into the output
data buffers Al8 and A09 (10B6 and 10B8). Two microseconds
later, it activates the data strobe (DS0) (10K8) to the printer
indicating data is valid on DT1:8. The data presented to the
printer at «connector 6 (CONN6) is positive logic. Data is also
latched from the output buffer by DSO into the input data buffer.
This allows the data presented to the printer on CONN6 to be
verified by a data request instruction to the printer. The data
is read from A29 (10L8) and presented to the DD0:7 bus by PRDRO.

When the processor requests the current status from the printer,
the signal PRSR1 (10H4) goes high and selects the B side of AO05
and Al3 (10L3 and 10L4), which presents the following status:
paper empty, fault, busy, examine, or selected onto DDO0:7.

Interrupts can be queued, if not disarmed, by busy going
inactive, by selecting or deselecting the printer, and, it the
line printer interface is activated, interrupt the processor.
When the processor acknowledges the interrupt by sending RACKO,
the interrupt decoder (Sheet 7) on the MPC activates CLRPRO.
This signal clears the pending interrupt and selects the A side
of A05 and Al3, which is the switch setting of SW7 (10A3) and
returns the address of the line printer. 1ICs A05 and Al3 are
enabled either by doing a sense status or when CLRPRO becomes
available in response to RACKO.

Initialization (RST1l) ensures that the address, busy, and

interrupt flip-flops are reset. RST1 (10E4) also goes to the
printer as a clear pulse to reset the printer.
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CHAPTER 7
HARDWARE COMMUNICATION ASSIST

7.1 INTRODUCTION

The communication assist upgrades the auto driver channel of the
processor and adds three instructions to the instruction
repertoire. The auto driver channel time for CRC-BISYNC is
reduced, and error checking capability is increased to include
CRC-SDLC format. Three additional processor instructions are
used: process byte (PB), process byte register (PBR), and move
and process byte string register (MPBSR). These provide the
capability to perform error checking of characters one byte at a
time or as a string of data bytes. an error check can be
calculated in any one of three formats: CRC-SDLC, CRC-BISYNC
(also called CRC-16), or LRC. The MPBSR instruction allows
buffer translation and movement in addition to the error check
capability (see Figure 7-1).

7.2 HARDWARE COMMUNICATION ASSIST ANALYSIS

The steering logic (14L3) directs the type of data being sent to
the board and enables the appropriate registers for loading.
Three types of data can be sent to the board: format data,
residual check character data, or the current data character to
be included in the residual check character.

‘The box active logic (13F4) is part of the steering control logic
that allows the board to produce an error check character. BCNTO
(14L7) causes BOXDT (14J7) to generate an internal clock (14J1)
in the steering control 1logic. This clock toggles a counter
(A88) (14K2) that steers (14M5) a delayed clock (A76) to the
appropriate designation register. There are three valid states:
format register (A98) (14K4) to be 1loaded, RCCR (Al79, A180)
(14C3), and (Al199, A203) (13M3) to be loaded from the MUX bus,
and the CCR (A204) (13D8) to be loaded with the RCCR updated.
Data is gated from the RCCR back to the processor by RACKO. The
counter remains in the last state until the MSBENBO signal
becomes active. At this time the counter is cleared and the
board returns to the initialized state.

The format select register (A98) is set up by the format data

from the processor. One of three formats can be selected: LRC,
CRC-BISYNC, or CRC-SDLC.
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The current data character register (A204), loaded from the least
significant bits (LSBs) of the MUX bus by the steering control
logic, contains the current data character which is exclusive -
ORed (A200, A202) (13H7) with the LSBs of the RCCR. The
resultant data is used as the new residual check character in the
LRC mode of error checking or as the resultant data applied as an
address to the CRC table ROMs (Al178, Al91) (13L6).

ROM Tables 1 and 2 contain base numbers used to calculate the
residual check character. Table 1 1is wused to calculate
CRC-BISYNC and Table 2 is used to calculate CRC-SDLC. Selection
of a specific character within the tables is accomplished by the
address data from the exclusive ORed gates A200 and A202. This
address information selects one 16-bit character out of a
possible 256 in a given table. Table selection is accomplished
by the signal PAGEO0 from the format register initially loaded
from the MUX bus.

The check character buffers Al179, Al80, Al199, and A203 contain
the residual check character and are updated with a new check
character each time the current data character register is
loaded. Al99 and A203 control the LSBs and can be loaded with
three different data formats: data from the MUX bus, from Table
1 or 2, or from the RCCR. Al79 and Al80 control the most
significant bits (MSBs) and can be loaded with two data formats.
The major difference is that the latter is loaded with contents
of itself (CRC mode) or from table data (CRC mode), while the
former 1is 1loaded with the exclusive ORed data of the most
significant eight bits of the RCCR (CRC mode) or the least
significant eight bits of the table data (CRC mode).

After the calculation the resultant data from the LSBs 1is gated
onto the HASDO:7 lines and multiplexed (Sheet 9) to the MUX bus.
The rest of the resultant data from the MSBs is gated directly
through onto the MUX bus.

The following are examples of character error checking
calculation for the LRC, CRC-BISYNC, and CRC-SDLC formats.

LRC:

1. The FMTR (A98) is loaded with X'02', placing the board in the
LRC mode.

2. The RCCR (Al179, Al180, Al99, and A203) is loaded with an
initial residual of X'0000'. The initial residual can be any
number.

3. The CCR (A204) is loaded with X'01' and is exclusive ORed

(A200, A202) with the 1least significant eight bits of the
RCCR.
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The resultant data (Step 3) is 1loaded into the 1least
significant eight bits of the RCCR, 1leaving the most
significant bits unchanged. The RCCR contains the value of
X'0001°'.

The CCR is loaded next with an X'03' and exclusive ORed with
the current contents of the RCCR. The resultant data is
loaded into the RCCR. The RCCR contains the value X'0002°'.

CRC-BISYNC:

The FMTR (A98) is loaded with X'00' placing the board into
the CRC-BISYNC mode.

The RCCR (Al179, Al80, Al99, and A203) is 1loaded with an
initial residual value of X'0000' but can be any number.

The CRC (A204) is loaded with X'01' and exclusive ORed (A200,
A202) with the least significant eight bits of the RCCR.

The resulting data (Step 3) is applied to the address inputs
of the ROM table (Al178, Al91) indicated by PAGEO being high.
The table output is X'COCl'.

The most significant eight bits of the ROM table output
(A191) are loaded into the most significant eight bits of the
RCCR (Al79, Al180), and the least significant eight bits of
the ROM table output (Al78) is exclusive ORed (Al170, 2192)
with the initial most significant eight bits of the RCCR.

The resulting data (Step 5) is 1loaded into the least
significant eight bits of the RCCR (Al199, A203). The RCCR
contains the value X'COCl'.

The CCR is next loaded with X'02' and exclusive ORed with the
least significant eight bits of the RCCR. The output of the
ROM table is now X'5140°'.

The least significant eight bits of the ROM table is
exclusive ORed with the most significant eight bits of the
RCCR. The RCCR still contains the X'COCl' residual. The
most significant eight bits of the ROM table are loaded into
the most significant eight bits of the RCCR, and the least
significant eight bits of the RCCR are loaded with the
exclusive ORed result.

CRC-SDLC:

The calculations for CRC-SDLC are identical to CRC-BISYNC, with

the

execption that the FMTR is loaded with an X'01', and the ROM

table is selected with PAGEO being low.
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APPENDIX A
MNEMONICS

The following list provides a description of each mnemonic found

in the MPC.

The source of each signal on Functional

35-910 D08 is also provided.

MNEMONIC

Al:15
ARTS(CA) :
HRTS (CA)
ACKLGO
ACLATNO
ACTS(CB) :
HCTS (CB)

ADO:7

ADCD(CF) :
HDCD (CF)

ADRSO

ADSR(CC) :
HDSR(CC)

ADSYNO
ADTR(CD) :

HDTR (CD)

ARING(CE) :
HRING (CE)

63-022 ROO

"Data carrier detect

MEANING

Microprocessor address bus lines 1:15

Request to send signal from the data
communications channel (A:H) to the
user devices

Acknowledge from the 1line printer

AC LFC attention signal

Clear to send signal from the user
devices to the data communications
channels (A:H)

Address data bus lines 0:7 between
the microprocessor and the serial
communications controllers

signal from the
user devices to the data communi-
cations channels (A:H)

Address
bus

control signal from the MUX

Data set ready from the user devices
to the data communications channels
(A:H)

Address control signal SYNC return
Data terminal ready signal from the
data communications channels (A:H) to
to the user devices

Ring signal from the user devices to
the data communications channels (A:H)
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Schematic

SCHEMATIC

LOCATION
Sheet 3
Sheets
15,16
10G5
12M4
Sheets
15,16

8R7

Sheets
15,16

9A8

Sheets
15,16
13B1
Sheets
15,16

Sheets
15,16



MNEMONIC

ARXD (BB) :
HRXD (BB)

ARTXC:
HRTXC

ASO:1

ATNO

ATRXC:
HTRXC

ATSYN1

ATXDATA (CA) :

AUTOVECO

BAl:15
BADRO

BAS1

BCNTO
BDO:15

BDRO

BITSO

BLDS

BOXDTO

BOXDTDO

MEANING

Receive data from the user devices
to the data communications channels
(A:H)

Receive clocks from the user devices
to the data communications channels
(A:H) for synchronous mode

Address strobe indicating a wvalid
address on the microprocessor address
bus

Attention signal to the processor via
the MUX bus

Transmit clocks from the user devices
to the data communications channels
(A:H) for synchronous mode

Attention SYNC pulse for acknowledge
(ACK) address

Transmit data from the data communi-
cations devices

Microprocessor vector acknowledge for
LSU

Buffered microprocessor address bus
Hardware assist address line

Buffered
strobe

microprocessor address

Hardware assist control line

Buffered microprocessor data bits

Select baud rate

Read parity bits from command 1line
input

Buffered microprocessor lower data
strobe

Box active on the hardware assist

Box active delayed on the hardware
assist
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SCHEMATIC
LOCATION

Sheets
15,16

Sheets
15,16

3H8,3M9

7H2

Sheets
15,16

774
Sheets

15,16
3J8

Sheet 3
1418

3L9

14L7

Sheets
4,5,6

533
5J3

3E4

13G4
14K6
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MNEMONIC

BR/W

BUDS

BUSY1

BY1:1000

CAD12:15

CINT1

CLKC
CLKD

CLOCK1

CLRACLO

CLRBOXO

CLRPICO
CLRPRO
CMDO
CMDI1
COMl:4

COMACKO

COMAD1

COMATNO

COMDRO
COMENO

63-022 ROO

MEANING

Buffered microprocessor read/write

Buffered microprocessor
strobe

upper data

Busy from the line printer

Resolution register output £for the
PIC
Data communications device address
bits
Counter interrupt-pulsed on comple-

tion on interval counts

Baud rate clock C selection

Baud rate clock D selection
resolution

Clock pulse of selected

rate
Clear AC LFC interrupt

Clear box active in the hardware

assist

Clear PIC interrupt

Clear line printer interrupt
Command signal from the MUX bus
Command interrupt

channel select

Data communications

lines

Data communications channel interrupt
acknowledge

Data communications address

Interrupt from one of the data com-

munications channels (A:H)
Common data request from MUX bus

Data communications channel

enable

mapping
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SCHEMATIC

LOCATI

3M7
3E4

10F4
11H4

5N4

11K5

4K5
4R5
12M6

M2
13F6

M2
M2
9A8
12A4

535

3H9

9M8

6 E6

9E6
5J6

ON



MNEMONIC

COMEQL1

COMINTO

COMRACO
COMSRO
COMSWO0:3
CPRIOR1
CRDO:7
DO:15

D000:070
D080:150
DAO

DCRO

DDO0:7

DELATS1

DI00:07
DI08:15
DSRM
DRO

DSO
DSRO

DSRO:7

DT1:8
DTACKO

MEANING

Data communications device addressed
Communication interrupt £from one of
eight data communications channels
(A:H)

Clear data communications interrupt
Common status request from MUX bus
Data communications address bits
Hardware assist interrupt

Hardware assist data lines

Microprocessor data lines 0:15

MUX bus data lines D000:070
MUX bus data lines D080:150
Data available from the MUX bus

Indicates the presence of hardware
assist to the processor

Internal data lines

Delayed attention SYNC pulse for
interrupt acknowledge

Data internal bits

Data internal lines

Command disarm

Data request from MUX bus

Data strobe for line printer

Read data set ready status

Data set ready from the user devices
communications channels (A:H)

Data lines to the printer

Data transfer acknowledge
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SCHEMATIC
LOCATION

9M5

8A4

M2

9E6

9M7

13F5
Sheet 14

Sheets
3,4

14G4

9M3

9A9

6R7
5G1,10N2
11M4

7M5

14G3
9Ml
12C5
9A8
10K8
5M2

Sheets
5,15,16

Sheet 10
3D5
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MNEMONIC

EXTCLRO

FAULTO

FB
FUNC1
HALT
HA2
HASDO:7
HIBYTE
HIOUTO
HSADO
HW

IACKO:1

IADO:3

ICMD
IDA
IDR
INPRM
INTA:C

INTADO:3

I00
IPLO:2

ITACK1

LDBYTEl
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MEANING

External board clear

Fault status 1line from the 1line
printer

Force baud rate

Hardware assist function selected
Halt microprocessor

Hardware assist clock 2

Hardware assist data lines

High byte selected (PIC)

High byte output enable (PIC)
Hardware assist device address
Halfword enable

Interrupt acknowledge from micro-

processor

Data communications interrupt address
decoded

Internal command

Internal data available
Internal data request
Line printer reset
Interrupt request decoded

Data communications interrupt address
bits

I/0 mapping enable
Microprocessor interrupt level input

MUX bus interrupt acknowledge for the
microprocessor

Load data byte for the hardware
assist
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SCHEMATIC
LOCATION

3A1

10H4

414

14R6
3G2

14M1
13N4
11M3
11L4
13D4
13G2

3K7

6F6

11H1
11H2
11H3
10L6
7Gl
6K6

536
3G7
3K9

14N4



MNEMONIC

LDFMT1

LDH1
LDLO
LDRCCRO

LDS

LEDIN/OUT

LFCADO
LFCDSRMO
LFCENB
LOBYTE
LRCENO
LRCWIN
LSU0
LSUADO
LSUDR1
LSUINTO

LOTXD:L7TXD

LOCTS:L7CTS

LODCD:L7DCD

LODTR:L7DTR

LOR1:L7R1

MEANING
Load translation format byte for the
hardware assist
Load high byte into the PIC
Load low byte into the PIC

Load receive check character

register, hardware assist
Microprocessor lower data strobe

Fault indicator, data communications

lines (0:7)

LFC address clock address

LCF disarm

LFC enable

Low byte selected (PIC)

LRC mode enable, hardware assist
LRC window, assist

LSU disable from consolette

LSU address

LSU data request

LSU interrupt to the microprocessor

Transmit data, data communications
lines (0:7)
Clear to send, data communications
lines (0:7)
Carrier detect, data communications
lines (0:7)
Data terminal ready, communications

lines (0:7)

Ring, data communications lines (0:7)
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SCHEMATIC
LOCATION

14K3

11Cé
11C8
14N5

335
1217

1274
12D4
12D3
11M2
14N6
1411
14M8
6K7

6M9

6M8
Sheet 8
Sheets
8,15,16

Sheets
8,15,16

Sheet 8

Sheets
5,15,16
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MNEMONIC

LORTS:L7RTS

LORTXC:L7RTXC

LORXDO:L7RXDO

LOTRXC:L7TRXC

MCLK

MICROINITO

MICROSEC

MPSYNC1

MSBENBO

MUXENO
MUXINTO
MUXIN/OUTO

MUXRACO

MUXVECTO

MXSGLO

PE
PFDTO
PICADO
PCLK
PICATNO

63-022 ROO

MEANING

Request to send, data communications

lines (0:7)

Receive clock, sync mode, data commu-
nications lines (0:7)
communications

Receive data, data

lines (0:7)
Transmit clock, sync mode, communi-
cations lines (0:7)

M clock
Microprocessor initialization, in-
vokes power-fail detection on the

backpanel
Microsecond pulse

Common MUX sync decoded
microprocessor functions

except for
Most significant bit enéble, hardware
assist

MUX bus enable

MUX bus interrupt

MUX input/output

Microprocessor
MUXINT

acknowledge to a

Microprocessor vector enable to read

MUX bus request

Microprocessor MUX bus request signal
enable

Line printer paper empty
Power fail detect

PIC address

P clock

PIC attention
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SCHEMATIC
LOCATION

Sheet 8
Sheets

8,15,16

Sheets
8,15,16

Sheets
8,15,16

3E3

5M3

12E6
13C3

13C2

13C2
13C2
5J2

3K9

3H9

5M2

1033
6N7

11F2
12C7
12H1



SCHEMATIC

MNEMONIC MEANING LOCATION
PICCMD1 PIC command 1131
PICDA PIC data available 1132
PICDR PIC data request 1133
PICDSRMO PIC data disarm 12p3
PICENB1 PIC enable 12Dp1
PICSR1 PIC status 1132
PRAD] Line printer address 10E5
PRATNO Line printer attention 12H1
PRCMDO Line printer command 10Gé6
PRDRO Line printer data request 1019
PRDSRMO Line printer disarm 1037
PREQLO Line printer addressed 10F3
PRSR1 Line printer status request 10H4
PRSWO:7 Line printer address switch setting Sheet 10
RACKO Receive acknowledge 9A9
RACVECTO Microprocessor vector acknowledge for 3H9
data communications channels
RAMO RAM selected 535
RAMLDS0 RAM lower data strobe 3M8
RAMUDSO RAM upper data strobe
RAMLSELO RAM lower select enable 3M1
RAMUSELO RAM upper select enable
RDCTL1 Read control 1 532
RESET Reset 3G2
RESTART Precision clock restart 12N2
RIRO Read ring status lines 5M2
ROMO EPROM selected 5K5
ROMO:15 ROM data lines 0:15 hardware assist 13N5
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MNEMONIC

ROMCK1

RST10:20
R/W

SCLK
SCLRO

SELA/B

SELDO:1

SETATNOO
SETATN1
SLCT1
SRO

STARTO:1

STATE 1,3,7

STATUSO
SYNO
TACKO

TSTCLK1:5

UDS
X0:7

ZAS0O

ZDSO0

6 8KSYNO

63-022 ROO

MEANING

ROM DTACK delay for ROM and serial

communications controller

Buffered reset
Read/write
System clock
System clear

Select A or B, outputs 0DO:7 to MUX
bus

Mul tiplexes microprocessor bus to
serial communications bus

Set attention for lines 0-3
Set attention for lines 4-7
Line printer selected
Status request

Start precision clock

State sequence for data communi-
cations bus translator

Dual-ported status RAM enable
Synchronization signal to MUX bus
Transmit acknowledge

Sync mode test clock

Microprocessor upper data. strobe

Exclusive ORed bus 0:7 hardware

assist

Address strobe for data communica-
tions channel bus

Data strobe for data communications
channel bus

Microprocessor sync
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SCHEMATIC
LOCATION

3D5

3E3
3J4
3E3
3Bl

13C2
M9

5M2
5M2
10El1
9A8
11M1

Sheet 7

572
13G2
M4

Sheets
12,15,16

3J5
14G8

M7
7M8

532



SCHEMATIC

MNEMONIC MEANING LOCATION
8KO0 8K enable 536
8KL SELO 8K lower select enable 418
8KUSELO 8K upper select enable 418
8KW SO Write 8K 4L9
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APPENDIX B
ERROR LED INDICATOR

022-23 SCLRO
LED ON

POWER
UP
DIAGNOSTIC

RAM
& STATUS
RAM OK

STOP NO

LOOP ON ERROR

SET ERROR - RUN 06-291
BITS DIAGNOSTIC

IDLE LOOP

Y

4

SAMPLE DATA
SET READY

LED OFF

NO

YES

LED OFF

CPU
INTERRUPT
?

NO

PROCESSING
REQUEST
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Addressing
LSy
serial communications
controllers
status RAM
Analysis
functional
hardware communications
assist
line printer
PIC/LFC

Baud rates
group selection
Board particulars
analysis
functional variations

Capabilities
communications section
hardware communication

assist '

line printer interface
LSU
MUX bus interface
PIC/LFC

Clocks
PIC/LFC

Communications section
8-channel data COMM MUX
bus translator
EPROM and RAM

error LED indicator
I/0 register control
memory mapping
microprocessor

recognition of MUX bus
requests
serial comm controllers
addresses
status RAM
CRC-BISYNC
CRC-SDLC

Data control
LSU
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EPRCM
capabilities
communications
Erasable programmable
read-only memory. See EPROM
Error LED indicator
flowchart

F,G

Functional
analysis
variations

H

Hardware communication assist
block diagram
capabilities
Hardware communications
assist
analysis

I,J,K

I/0
memory mapping
register assignments
register control
register formats
timing
transmission
Input/output.
Interrupts
LSU
microprocessor
MUX bus
priorities
priority decoder
priority encoder
processor acknowledge

See 1/0.

L

LED indicator
flowchart
Line frequency clock. See
PIC/LFC.
Line printer interface
analysis
block diagram
capabilities
Loader storage unit. See
LSU.
LRC
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LSU
addressing
capabilities
data control
data flow
interrupt control
operation

M,N,0
Memory mapping
8K

EPROM

I/0 register

RAM

serial communications

controller

Microprocessor

interrupt priorities

signal definitions
Mnemonics
MPC

block diagram

- functional diagram

purpose and functions

Multiperipheral controller.
See MPC.

Multiplexor.
MUX bus

control signals

data 1/0

I/0 timing

interface

interrupts

recognition

signal line definitions

signal lines

synchronization signal

vector address
MUX bus interface

capabilities

See MUX.

P,Q

PIC/LFC
addresses
analysis
block diagram
capabilities
clock addresses
Precision interval clock.
See PIC/LFC.

RAM
capabilities
communications
Random access memory. See
RAM.
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Serial communications
controllers
address assignment
buffer logic
bus translator
controller logic
drivers logic
memory mapping
select logic
Signal line definitions
Signal lines, MUX bus
Status RAM addresses

T-2

Timing
1/0
input operation
output operation

63-022 ROO



REVISIONS

: ' PRE lwzrl" DATE \
4 [ [} [} (] ) [ ®  MUX BUS [ e e e ) PRODUCTION | DEV. 2} nld ‘Ji

JATNO 1 TACKD [ RACK® I DATA 's(M ) DATA ADRS.'?:.DA, DATA APPROVAL
PFOT@ 8(LSB) SB4B(LSB) 1 SYNC CMD, reMSB) {1 HW¢ REVISED ST /,z 5,6,8 £12. AREA M9 3S %O
{F0o- Fo3 A5 ROO.

INTACK Cj .
PRINT ERNE)-DER ' D28 1375 | s#df |77 |/-28-8% [ RO/
Ei Rl D Q Q AREAR M9, 35-9/0 WAS ROl . AREA A9, REv/sE)
PIC 3 PRINTER RACK ;; s#r’s 1#A p

CIRCUIT 4.1 5892 3-8-85 | Ro2

MUX
EMM INIT CTL
NT2CK MSBENB AREA 119, BORRD KEY LEVEL TABLE;
s l— 25-50 /00 WAS Ros, Foi WAS oy Foz |

LATCH : 22 {\ WAS _ROZ £ FO3 wAS ROI. BEWISED 'SHTS.
o I /,2,2 £ /0.
INI MS DB [#K/—([ 2068 | M| ¢-25-85 | RO3
PIC/ACL AREA M9 BOARD REV LEVEL TABLE 35-9/0

VICE Al
ADRS Fo WAS RO3, FO/ WAS R0OS, FO2 WAS R04, -
4 . + PIC/ S Was sa2 Oshiirs S d NEek 200,
8 2XLFP susers 5¢12 WERE ROI, SHEET 2 WAS ROZ,
T PICINTPT 7 ACL SHEET | WAS R03
- <8 Loeic rem [0/ | 6260 [mS | /1-13-86 [Rod |

" 7
Xééé‘%'én T ADDRESS DECODER " (ACLINTPT 7 SHTS. (e 419 BomeD £ev LEVEL TABLE, 35-9/0 700 |3

+

B

+

X5 1i-12 WAS £09, £Or waS RG7, Foz WAS OS5, <03
PR : . lWwAS Lo7. SHT 7 VHS ROP, SHT 2 WARS ea3,
DEVICE lecviseo swzs. Ife.

sxgl 8 com ApoRess | 4283 K EC. G0 DORESSES =
ROM A A o EXSWITCH Ll | LINE ADDRESS
LEWNM IED SHTS Z7& 10 LEWOCELD BL CEV LEVEL 4

BAUD RATE B 1 :
DECODER CONSTANTS v % gTALT!L’l‘SE @ CH XQUT -
CLKC BOR® 1.2 ISELA: RCCR_(MSB)
' . B = i) H CHRET ROGC &RS FO & FOB ANFS RIL FOZ2

I i was K£O7
{8(LSB) pevicr [ N RCCR,,S(LSB) CRC_! P 7B wrsa | ms | rws ez ].eoa

~—

mS | 3-/8-8b | £o5

RELEASED FOR PRODUCTION

’ LINE

ADDRESS ADDRESSES ASSIST | ZEV/SED crs 2,3, 445 ZaN ORKED BD REY LEVEL ZymT
; .8 l 2. . MUXCTL A mm«mgmu«zﬂ FOR MRS ZDY, o2 RS XH.
~ — - : RO
oBUS ! Arcn]e 8 p DEVICE ADDRESS /BADRO al e IVW | 208 | me | /-2796 | 27

DATA MSB LoGIC f -
_DATA LSB SHTS.| 5
13-14 |

AUTOVECD
.9

BRUNING 44-131 40579

hexe Aoks : ‘ ~ UNLESS OTHERWISE SPECIFIED

2 n2 [ o . SCALE: TOLERANCE:

ARCK * A ) |5 ' DIMENSIONS ARE IN | .XXX £.005 .X$.03
ITAcK INCHES XX $£.02 ANGLES £I°

o |
L4

ABus _ LHFPROM RAM 8K
6K

[u NT TP E,B%I NAME TITLE | DATE
COMINT ROW_ 6 | | oo Du DBUS , JBIELSKIE |K.REED |0ES /pfr{€-5-84
(LsuznT SHT. 3 W) R R-CERO SUPY_|9-9-8¢
E. GREENSTEIN TEST |9.9-8¢]7
X STROBES K B. HEITMUELLER ENG |o-
3-
9-

o~

-

-4
W, RICE -&
R. BARKER -8

i i

{ 5 '

| N 8 SHT. 8

e we

------ ——— . Concurrent 8
e, 2As " A0 |[rs A0 e A0 |_[is AD Camputer Corporation

| — — ADRS | PARALLEL PRINTER Oceanport,
—X 710 7DS DS  scc LIDS scC :D‘S sCe :DS SC¢ INTERFACE LOGIC ] NJ. 07757

28K COMINT PRINTER
8K K 4 6 e (MsT1)
K 5 I TRANSH 32 ] 2 3 El ? INTPT SHT. 10 THE REVISION LEVEL OF THIS SHEET IS INFORMATION DISCLOSED HEREIN 1S THE PROP- =

ATION
oTack # CONSIDERED TO BE THE REVISION LEVEL ERTY OF CONCURRENT COMPUTER CORPORA.-
ICIRCUIT gROM_ STATUS ¢ OF THE DOCUMENT. TION AND SHALL NOT BE DISCLOSED OR USED
STROBES & (DATA) FOR ANY OTHER PURPOSES EXCEPT AS SPECL-

XRP BUS AS,UDS,LDS, R/ -48 (DD?:7)
REG .
MULTIPLEXER . STATUS / INTPT ADRS W. RICE HGR

L 8

2
2-
S -

~
1

¢ LTACK 35-910 FO3 RIS FIED BY CONTRACT BETWEEN THE RECIPIENT
TE-010 FO2. =) AND CONCURRENT COMPUTER CORPORATION.

8- TIPROTOCO! INES —_35-510 FOI RI5 DUPLICATION OF ANY PORTION OF THIS DATA
ML smsﬂcs_'.'e L ‘ ’:‘3‘; O r SHALL INCLUDE THIS LEGEND.

USED IN_ MANUAL : 47-095 e TILE
REVIS Ef?l 3 F lQ 0210 I 2]
S\:E;'O’N 0(7 ERE) 04' 05 ocl; ‘f g/ .2,1\’7 v: '??h!{u e mt{wm;;L:; FUNEI?E)%EE%CK%TGRRQA&ER

MOTES | (NLESS OTHERWISE SPECIFIED:
ALL RESISTORS ARE IN OHMS, S%o, I/4W

TASK 03199 SHT
- OW6 35-910 RO/ ]DLOB | =16
- N1 R T

»
- -]
(]
-
o
-
™m
-
—
(-]
—
x
€
-
»
~
=



A i B ! c L D | E ] F ] 6 1 I | J | K | L l 1 L
CABLE CONNECTOR MAP —
§ Term, |—CABLE COREL TR MAE — BACK PANEL MAP — REVISIONS
N NO. 2 | ROW ) g i I T i
7 3 NO. EXTENSIYE CHANGES, SEE_ROO _MICROFNLI.
P "GN sl D8 [j7Z | seal |~ ] .-20:85 |Rel i
~ GND N 40 ACEA B, CAPS CISF, C158, £196 £ €197 WERE
_ W2 WX 3% 33wk 1oV’ CARLA GB) DELETED FROM SPAEE
7 2L =CEKI Wy ] QUTPUT LIST, " 19-0S7 - AZ- 10" " /9-06 + A4S
i | R DS
0 m%ND L5y DEABLE = D8 [J7Z [ece8 [ M |o-24:85 |ROZ I
3 FAGLYG 3 3] AREA VG7¢ G8 DELETED FROM SPARE OUTAUT
7y Tt = 52 LIST:19-064 A/50-05{06,/9-/158 AI76A-08410
3 %E— GND. 31 Rem | 19 | 6260 | MS_| /-13-86 | RO3
< BUSY G 30 G2&5 &8 LEMOVED CAP Cl96f C/63 wAS |2
| ACKLGO GND 29 C 197, RLEA Bo REMOVED CAP C/53 £ Cr96
0 8 —GN 28 WRS CISH.
6 Jg 12 GN :: PE | = | 0378 |mS |3-/8-80 | Eo#
o7 Top s N L, ZRVED T FRIE, AT, 11 . FRER G 7, REPOVED FC.
gl A3G 03 pip < 4] g‘ﬁ% 24 195 Pwe, . ’ -
. 05 131 GND 23 s | o8 Mg /-22-88
19-306 FO2 04 04 E GND 22 E [ ‘ l I I Zes
A 3 BTl 6ND E |
DC TO DC 05 2 KEYED GN 3
W22 CONVERTER ——N12 ' 220 —oN
11 = SH ]
15 RTXC SR e
} ORTSICA, [
P3 50 9Cz0-C36 T CBI-C78  Ces-ci 5 R SPes s i
= - - - cisl, T s
J'-CIZ?:CIS cas-Fcas —A—((Z_JBO‘CBI 8li5F ' c155 11 —gﬁ(g) ?')'(r%(u(s 12
N Olu | uF m 0.l uF ] T R 1
Toso’O Tsov Tsov Tsov Tsov o% S 11— T
* . —4 S[08 GND [ 4
L o7 | GN o
. . o = 0g GN ARTXC ot
. H 3
Pici-ca liceacsa  ltcescer _|c20s-caio Q| HIXDAREA T o5
33uF 33uF T a3,F 33uF Q2 SRCO HOCDICH 04
oV oV l oV oV 02| _HRXD(BB) HETSCR) 03 -
L o(|) TSICLKS HDTR(CD) NG - 02
- =~ - HRING(CED o1
; [ e 1" B0) PE ND 00
PI2 1055 FO2 | RMG (I0K) | 03.08.09/0 s | ERTXC ETX Y
+C153 21-059 FOZ | RMS UQK) 10 IS — RIS (CA) 2 TND T 5
: 13 | ETRX EDSR(CO) GND 0
g‘f TS FOS [ RM S (I0K) o] - — 1o [ EOCDICR) ERXD(AR) 39 |
21-093F02| RM1 (I0K) _ 102.05,04.09.10 11| ECTS(CR TSTCLK4 E)
: O LDIRCD ERING(CEY 1
| . 0 GND 36|
B 13- 251 A153 5308,10.2 14 [ Q GN GN 38
LRy ATE 510 q N T T 3 UNLESS OTHERWISE SPECIFIED
06 1 GND FRTXC 33 A
NI2 05 | EIXDATA(BA) 52 SCALE: —~— TOLERANCE:
1 ; 04 [ FRISICA) FTRXC 3 6
) )
196 - lee LY 04,02 Q| LoeReO 1 FRepen = DIMENSIONS ARE IN | .XXX £.005 .X$.03
2% E11-1_|A9303 | 3 T3 -165 YEL 05,06 ST TSTCLK4 | FOTRCD) z INCHES XX £.02 ANGLEStI°
El=g [ GND 2 5 | TRING(CE) DCRO 27
= El1-3 [ AB905 | 3 5 -1610 A28 08 3 N SCLRO HWO 26 NAME TITLE DATE
- - N ‘ Ell-4 | AS906 | 3 s . S s T CRC CIXOATEER] DBCPP?QE/ECS)UQ) - 28 BELSKE KTz [5657 "
E20=] TSU = B 3 CRTS(CA D10 24 ] -5-
2502 TA7c0a 6 | DISABLE [TEZ5-T T GRD 3 15-185 A3 06,0811 3 | CIRXC CDSREQ) SYNO ATNO 3 DFT 84
::-12 gr;gm ;.g-g nDo g 2 cgco(c? CRXD(BE) RACKO (T)Acxo 2 0 R.CERQO SUPV
ET= < N [ ] TSTICLK A0
I Lol MICROINIT #3553 T 6ND 3 10 COTRECD) CRINGICEY DR CMDO 20 CHK 7
Ei= 3 IS 154 Al55 02040610 039 N RSO is
ST AN 3 5-154 AIZ3 983 1 3 [O5 | _ono GND D140 DISO O B. HEITMUELLER ENG
A14001 0_| PRINTER EI3-2 | GND 3 L 7 GND 20 DI3Q 7 W.RICE MGR
GND %] DISABLE [ Ei3-3 [OSCIN_| 3 T =154 A5 08 T END DRTXC 00 10 16
Diel O | U/L CASE TABA) 80 Q30 18 R.BARKER QcC =
AIOB [9] DISABLE S5~ 1 PRACKO | 7 19-128% AlLlO 08,11 04 RTS(CA) TRXC 060 DO70 14
-2 [ AIdBI2 1 7 Q R(CO DDCDCEY Q40 050 13
LENB UNLOCK E5-3 | TACKO | 7 03 XQ(BE) CTS(CE) 020 030 g
END DISABLE QL [ TSICLK3 DDTRECD) 00C 010 1
LY THE 2 RING(CE) 0 Concurrent 8
- G . K
" PN E6-3 3 5-063 RG3A 0508 E—ARTSC R ATEER] o8 gha;putermbm
ES 7= 4 ARTS (CA) o1 ceanport, N.J.
S e ] [EST CLocK DTo7A ] SELECTIONFET=—T TPk 172 15-055 | AI54 o8 3 ATRC ADSRCO o8
£27-3 [EXICLRG |3 - D T 7 2 T ADCOCH) 1 ARXD(BR) % INFORMATION DISCLOSED HEREIN IS THE PROP-|
S BT ENS ML vt e s SN L8 [Tacem 1 T3TCLEs - %% 1 | ERTY OF CONCURRENT COMPUTER CORPORA-
chi o7 41 cewote |[EE-Z 6N T AsSIST S5 [ AISB15 [ 12 §-057 XEY) F] 5 fB GND SXLT2 oF TION AND SHALL NOT BE DISCLOSED OR USED
L % 5 -3 [A14605 | 13 | DISABLE E26-2 | AI9BOI —057 A0 2 2 GND GND END [ TND T FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
E56-2 | AI9802 07 GND T T GND 00 FIED BY CONTRACT BETWEEN THE RECIPIENT
02=7 TER =TT TOLE fg-1 JpecTe 112 £2e-3 1A 292 _ T ] GND BRIXC AND CONCURRENT COMPUTER CORPORATION. 19
=7 TR 1o TEST cLock [lE2= 19— OPERATION =2—2—+—rag % 19 -046 AI9S i 05| BIXDATA(BA) DUPLICATION OF ANY PORTION OF THIS DATA
fototy bclei #1520 armyeE3-2 1BCNTO T147] ~7=70 T [ £26-6 [ AIIB0S | 12 L3048 AlZE 1l Q4 RTSTCA) TRXC SHALL INCLUDE THIS LEGEND.
© 1P0 T3] 68K AS B4 = TABIG. e cEe-ciioh Egooi L AiSiuc e L8k i i il il oiale) — harutatatritido
AGO || TPE 1 MC CHECK[E4-2 [BADRD ' 14 | £26-8 | GND__ 1 12 19-04 ASS. il 02 BRXD (BB} CTS(CE) TITLE SCHEMATIC
__FROM 1C HT _NOTES TP MNEM SHT | NOTES TP MNEM 1 SHT NOTES ART REF SPARE ; zg"rcx.gz DIR(CD:
TEST POINTS STRAPPING INFO FACTORY USE PART NO.|n¢ g GNATION| OUTPUT NO. ¢ BRINGKE) MULTIPERIPHERAL
NOTES: CONTROLLER
11asx 03192 SHT
DWG6 35-910 ROS DOB] 2-16
A ! B ! ¢ i ) { £ ! F | 6 U H ' J I K I L ' M I N v R I S



BRUMNING 44-131 408792

REVISIUNS
1 T 1 i
. RS5 gqBYRS0 3w esnres ADO SHT REF A9 TO MCLK, AREA M7
SCLRQ oIfA63 02 09 2.2K P5 12 {19-235 o RAMUSELD fbp sur 2EF S0 TO R/W, AriA G3 RS2 WAS 2.2K
126 —{13-25) AT7 08 04 . SOR AREA BY 4DD IC AISO, AREA C8 A15-19 WAS 70
a4 2/ 19 IS%-ES 19-125 184 RAMO 0 A7-4, AREA B7 A/5-18 WAS TO A15-17
Ps K 031580 5J6 AB> NO6  RAMLSELQ Rem [J/v | 6260 | ms | j-13-86 | @07
EXT %%0 1| A8 NIO BLDS® 05 |!9-23% 4F1 ze7r &3] musemonsc “BAsIA oo e pe S - rresE 2e,
E27-30RX IR o i3.5) ' E4==—"——"QS0R AOOED IR SS ZEF “969” 16 Aiémonsc #20cK 8% e 7 pe3,
_a/ ' - PS5 P5 3 = ADDEDBRISS RER 1Py " 6 ransemonsrc “Bpey-2mis s aeahrry |
EZ?-Zi ' 01.{AI00 Ngo rsTI ‘ i ROOED CROSS EEE, LTV To MERIONIC ¥ BRSIL 910ER 777,
- 19-154 10J6,1 L1 ol | 49 16] 53 L2033 REF “A597 R0 /MM K. B 1171 D0 RBER MB,
- L6 —1AllI0 3 TERONED O3 ZF A5 o MNEPOMAE R0 D3 6.
02|92 29 Al A AER 7, EEMONED AMENOMC. 20T 4080 ", PNERBNIC “TALD
L=={seo Alls0as | oeoss s “SHL? WRS “DTHEK ©, 4797 R 7, REOED
o] A 8 A2 31 a3 | ol A wEmonies “prc ey
l {>_ 1o XEPE — 3| FESET :232 v 1 7 |/ & | 73 A5 [ 72788 | 702
R45 8 BR 33 e Al 02 18 BAI
Ps—_%’;v_ . 02, 1 lis RstTig 10E4,1046,1289 NC :2' 5T 33 AS =
X = 1188]12A5'12L.8,6A9 A2 o4 6 BA2
EI3 OT"‘_'_WQL'N—" 04 ~S1 lie RsToo 646,9C2,9K9,1204, _i7[BEACK _
NOTE | i
‘ P oS 06| ~C? |4 rsT2p "Li 10C8 1306, 8 A3 |oe 14 BA3
044 2.2K b 6L7,10%6.13D6,
RS 23705 08 N |12 MCLK 6. AS 225ERR NA4 |08 aA27 ll2__ BA4
\4' 2SMHZ ALl L~aiol ’ 19-225 N
5 19363 i T $-_225 Rs2 -2
f K
15- .
9F()2856 17 NC® Joz. scik 22 Ald AS 17 03 BAS »
o7 rL — ' P AigjaS AL ag | 15 05 _ BAG -
PS 15 N 05| BAS1A 268 Al6 A|6‘44 Al6 4G9 NAS =
P a Al7
o 13| ~? lo7!sLDse 19-454 INT CE 469 NA?_ |13 07 BA7
NOTE. > K1,K8,4J8 ag2e e
ps—0L ] 5C— 03] BUDS® \\ e a ISleL k Al 3; NC Ps Ras [ 1l 09  BAS
L ONE e ) A20==—NC
DVR/RCVR w220 e R45
ECLK 20 a2l _ne 22«
1 — ——E A25—52——NC [o]] A
‘ AUTOVECE 21)—, ) Ol
BIN T|BF2—nc K8 7 _los RW N
E2s 2] 2EN [ Plcl2__nc Ne —=ATe Wy e 1 [Pao_lo2 18__BAZ
NOTE! 37 ©3 oep|l A%° ¥lol : 905 fog o5 <y S 0
! o2 CSL shs ROMCKI Ps C4,5F3 a0 |04 6 BA
= K AR e [/}
= oAS! 100y T '5’5':“75 19} 57ack Do gi gl Al |oe 14 BAII
- D [ \ .
Ofen p CNTR p2f03 D2 1 al2_jos| 26  Ji2  pai2
Lo - 02 __ 03 19-225 [————] A
569 o3f22 D3
DTACKO pall gg " 19 n
LgSCLK . D5 22 D6 \AIZ 17 03 BAI3
ROMQ 09 100 05 o PR TR N -
5KS7ps 105 T ) 36 9 7P ——— Al IS 05 _BAI4
71R£032 0)3-658 TA o8 20 05 BAI4
aL8 < xg LTALKI D9f23 g?w AIS 13 07 B8AIS
AT52 o022 —28 |
1 su6™AMO__ 03, on ——\2‘; g:é I 09 i
200 clx oof 2 ‘ g‘IZB 56 D13 BAI -BAIS ™
04 DI Y i O14 155 Di4 N &. F 8,441,561,
07 06 54 DI5 N 6A4,8M7,4M1
Lo AI5S  qp Ois \ DO -DIS A52)\ 02
paqOMINTO 9815397319 g 029 fco g? 2 409 b—°-'-|ss-6057 R . 4p8,569,507
MUXINTO i3 I A6a A2
13¢2 D4 a4 FCl IACK® 4_TACKI
26 i3-060 19-057 F9,5F6 BR/W
7mp COMRACY 14l Py L ;45 i) Fea [f2 Q9 F°00e 465 off Se e~ 448,568,843
os YA 53 L0 [ :: _ 865 0)9% RAMUDS® an)
9g7 3Rl ¥7 e 07l IpL2 3 RST20 ¢, gaBU0Se __ 1OI{SoR ) -
06
aci fp XREB 4ol M- BAL-BA3 RIG L0765 \08 ramLpso
4E1 P5 ____-V\;\,___" £ BLDSQ 09 ISQ(-)ZRSS 4F1 ‘
47 TPD T g O Concurrent
AS® R27 . 8
——O S| ‘ PS ——ANA————— Computer Corporation
o~ ' ) xrpg'
PS5 — A —————— b 1005 A, D‘EJ Bal_| o oP-ne —225EaN 03 AUTOVECE 1067 1089 945 XR28 o Oceanport, N.J. 07757
IK H A o7 gaz |o2] [S v R4 o1 181605 F5 04l :
ik : BA3 £ P Ne QLA 025108 AS) e INFORMATION DISCLOSED HEREIN IS THE PROP-|_
XRP4 | mpEINTO 2 LY L - O3cJL sz v, 3 | All ERTY OF CONCURRENT COMPUTER CORPORA-
12J8 6m8 —92 2 19-168 . 2[12 COMACKE 946
04 SN esBne : . 3P 708 8A4 SCLK 03| LoF TION AND SHALL NOT BE DISCLOSED OR USED
03[7ST]105 FSRI g o, AT g fis ogf LT M MUXVECT® _ ~ Ag 06\ FOR ANY OTHER PURPOSES EXCEPT AS SPEC!-
K o1 [Aiso| q¢ 19-261 “op—NC TosFAYE 4R RACVECTO CC 09[A2 o8 ITAck R FIED BY CONTRACT BETWEEN THE RECIPIENT
E3MELK O Po —— 0245 s 7103 ib———=de2s|y s 666 3-05 06 ol AND CONCURRENT COMPUTER CORPORATION. |9
W26 N 034s LINE k7 ZACKI {061, Y6 P ' DUPLICATION OF ANY PORTION OF THIS DATA
R 04], DECODER 3708 10 MUXRACE . SHALL INCLUDE THIS LEGEND.
=q DECODER ¢
SRI 15
9E7 W23 01[ A2 )02 Basil e TITLE
Hd e 0 . - NERPEIE
lse/ MULTIPERIPHERAL
NOTES DRAFTER CONTROLLER
i FOR FACTORY USE ONLY. WMK|TZH()FFER
DATE TASKO3199 SHT
€ -5-84 DWG35-910 RO2 D08l 3-16

R B B c 1o 1 £ 1 F T s T s T K o~ L ] TN l CR— S



| E F 1 1 K | N |
-]
< REVISIONS
Q o 2 BUDS® T T T T T
= z = z o : 34— 2, T RIA WRE 1S5 Fxx Fh XE "\ FLER M/,
T T % 3. RAMLSELD 3L RAMUSELD e S T ot RO Koot e Toprd K LT 8 Eab
sx5ROMO - RAMLD - RAMUDS® T, BHEWRS BKIn x5 F LY, Rikk T8 FDDED TE'S
BAl -13 L l l 1 3IM8 3IM? ) F100 & P27 RRch £y, i morbl [7L i piktS " Bt SAoew R,
" — SUEMION K. T PLLSELD B8 2 0550 00 SR F9, INEAOY,
3M7 e— » 204 224 26 204 228 2¢| 27 | l_E oeé_, 1L 09 ||l oej, m, 09 10, E OE- S 7’““‘;”!@@;[””& ﬂ&;ﬂ/ﬁzﬂ s (’:g
\ 0l,g CE 0B Cs 10 08| o"E CE 08 08 08 BAL 09}, 2y | YU [ 2wz [ #3 | ~-co-86 | 2o/
N_BA2__ ogl,, 09 o7, or? 07 o7 BA2_ 08,
N_BA3 08, 08 08|45 08| 06 06 BA3 07|,
\_BA4 _07],% 07 05 05l 05 05 BA4 06|,
BA5 06 08 oal > 04 04 04 5 05].. Azea
(Bhc oo 19-455 o 05 £33 o3l A7 A73. 03| ASS 3 Ae7 BAS Y1 19-521 Fxx
AS 8 X 8 19-455 FO3 AS 19-325 03  19.325 19-325 92 9325 BA A6 32K X 8
N.BA7 _ 04, £ PROM 04 8K X 8 02l46 :02 02 roz“ 02 A% 02| FO2 gaz 03, EPROM
N [o} K X4 4K X KX4 4K X4
B (RIGHT) o %LZ??;‘ a7 staric o stanic % STATIC S stanic |BAB 2844 SEE TABLE 1
BAS _ 25/xg 25 21ag RAM 19 RaM 19]  RaM 19| RaM  [BA9 24|,
BAI®, 24i,s s NOTE 2 24 SEE NOTE 2 18lag '8 i '8 '8 |BAIO 21 [ s
N_BAII 21 A10 21 (4 Al® 17] 17 7] Ball 23 Al
N_BAl2_ 23], 23 160, 1) 16 16 BAI2 Qan|2
\. BAI3 02 Q2
— M 0Dy [B] ‘ [B] 04 0, 0,0, 0, 0, 0,0,
Og 0; O 03 0,05 05 0 7] = T5[14] (31 BEEIERE 15| 14{ 1312 191411312 NEEEE
INEIEIEEICILE 12 13151¢ 17} 18 19
ol-
S~ o g wjiwln~ olo § -l 2 3 u_'a Sl . T O~ @j O = a Ii) E !2
HEBEEBEERE 88%33333 232 2] HEEER 28 8= R § §§
FB SEE NOTE |
209-2
) wy [WZwx
BDo -15 037 2047 D47
N/ 5A1,6A6, 6K7,6M4,9D3 o
i N SwWi " D] sw2 °
INEB 3
ere A0, -7 DI5 09 11 BD7 A ol ~T6 L AdT o LINEDA 04
D14 08 12 806 02 15 LINEIB | 19-310 02 15 LINEIA 03
o3 07 13 BD5 , o3[ - lia LINE2B 02} R 03 14 LINE2A 02| ASs
S DI2___06] A2sa 14 BD4 04 __~ I3 LINE3B ok ofvRSCLKC oy S04l o 3 LINE3A OIf 19-310 05 CLKD o, o
N | DIt 05| 19-289 15 BD3 A 05| oo 12 LINE4B o al! £‘{D°iNC 0% 12 LINE4A 19 giNc
AD? oslas [ l 88l DiIe 04 TigEE 16 BD2 0§ - Ju . LINESB sN 06 ¥ LINESA 14
s N DS o3 7_Boi o7 o o [ LINEGE 13| 7 07 10 LINEGA 13
} H .
N ADS o8la7 I ,&14 _] B7)12 " D8 02 18 BDO 08 109 ‘ LINE?B 2 gﬂ“ 08 . [09 LINE7A 12
P A4S j
L a05 . o7]ae = selis Ol 19 IPLUSELD L [s5%6s5 | eleiorbensoalosior o 1 |53} |o8losiosloziosoel o7io
. - > > > > > 4
1< § % 33 % 3 3
2> [s]} 1 i 1
0 PS —= P5 —o
NAD4  oeps [ e 8S)4 ois oo 10K 21~099 FO2 RM4 Ik 21-099 FO2 RMS
(=4
L ap3  osjaa [ L] Bajis [ Dia_Jos oW gt B 5w g|oly
1 Y [ 013 Jo7 3| 3|3 BAUD RATE GROUP SELECTION 3|8|3
h\AD2 _ 04la3 ['E P 836 Di2__foe]  aa3 CADI2-14 .
i DhH 05 19-289
. V
L\ AD 03la2 >‘H g2)17 [, Dig__ 04
. D9 |03
4
(A00__ 02[al J:'E>_4 818 08 2 —IPLles
E(ENABLE) ol 1[AI00N o o2
19 SELD® 13-154 A3l )
A &) 1 31 \503 IPLUSELO .
D7 log
. A2
A62 19-289 ¢ o Tos 13 '9§857>:|2 IPLLSELO .o Concurrent M .
D5 |07 Computer Corporation
D4 o6 ISA'?;_: g4 BASIA . Oceanport, N.J. 07757
- |
0205 3 L2 3a6.Mi INFORMATION DISCLOSED HEREIN IS THE PROP-
[22__od A6 09 ERTY OF CONCURRENT COMPUTER CORPORA-
TABLE | DI 93 3H4—— TION AND SHALL NOT BE DISCLOSED OR USED
o0 oz FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
l e AT 9 FIED BY CONTRACT BETWEEN THE RECIPIENT
35-910F03 [19- 521F21 13200 SYSTEMS LSU [EQUIPPED RIW_gOI |19 IPLLSEL® o IACKD :zm 4129 \os BASIB . AND CONCURRENT COMPUTER conPORATloTN.
35-910F02 [ NOT EQUIPPED N/E 3K7 SGJ L J DUPLICATION OF ANY PORTION OF THIS DATA
TE-ErL '8 E3 T IR T30RT EUETERE [0 FAlBoRE L l HALL INCLUDE THTS 1 EGEND
35-910F00] ——— | NOT EQUIPPED  |EQUIPFED amoAst__| TITLE
_LPART NO. T 264 COMMENTS A25A MULTIPERIPHERAL
§| NOTES DRAFTER CONTRO! | €D
g i, USE TGO EXTERNALLY FORCE LINE @ BAUD W Kir;f;-Z'r-i-éFFER b
3 2. A44,A53 MUST BE SAME RE VISION :
! DATE TASKQ3199 SHT
g -5-84 DW635-910 ROI DO8] 4-16
A f B I i C D T 3 F ' 6 ! K ! ! K I ! "R T R 1 S




H |

A | B | c 1 D L E ] F | G J { ] L | M | N !
4cs 2221 N REVISIONS
- | ] 1 I 1
RIRG o1 \ 9F9,JON2,1IMS AReA ha, STRAPPING POSITION *200-1° WAS '100-7°,
’ SIKAPPING POSITION *201-1° WAS ‘203 -7".
l M2 D ~B0d o3 D @ 92000 o8 o721 584l [ 17| /-6-85 _[Z0 K
L L7RL 02! 4(\(‘ '8 BD7 y G AREA SE ADD A7IA, AREA 7E ADD AIT6A, AREA BHEEL
6L [ D1 04 os ool w7 BAI-IS ADD A71-08 § A59-08 TO XRP3, SIGNALS SDJ-7
r‘ = M WERE DDB-7, AREA 84¢8M A7/-20¢ A59-20 WERE
. toLasE S N N m N S 17T [75 ] [252 K
REM 6260 MS 1-13-86 RO
TPA >
lGDSLSRI 06 4J§ 14 _BDS \BD2 07 06 Doz gl on S Yd )5 RDCTLIS A4 Bar_of S Yo ;)———‘S MXSGLE 6J2 2027 neEf /6, }’gc’ms,qm.ruwc’/xn covss Bl IRG,
L4RI 8 12_BD4 d NBAZ__QiglE v,pl4_ MUXOUTE , 4 BA2 02 g v __ DSRO a6 12 | %5 Z{; e g, v CBRGIE IS REF
lc_ BLI ; LAI25 £ © 3¢ & 4
16D4 ™= ol 5 D3 NCLEC X i 13 MUXING BA3 Lae w3 RIRG ,, > 4
2 o A63 J2-225 P 2o )2 GBKSYNG | 197386y [2  SETATNGG,, > V7 | s [#s | 12780 | 201
A 108 +
> BD4 13 > 12_DD4 DECODER/ g1 STATUSB g DECODERY4h!L__SETATNIG o,
NBD4 = -O3[AIZ0 )04 3
158 L3RI 7 (503803 D d -—‘?G-os% Ol e “S:)-——-—-:)% B';I;Za’ GAd gj e 's:-—o‘% NC e omar
- N Yo N Y,
L2RI s U7 losep2 — AN oo 9A4 —=gp2A q 6K7
154 L 80° ‘ D )5 DDS {4 53,5108 Oeeg) ¥ 2nc 0%koe® M nc
LIRT 3 N1 lo7 eby
18 > BD6 17 ¢ _DD6__
3 \spa LRI W L loseos | B G
LN DVR/
Lok [A B8D7 18 _ 19 pD? CADI2-1S '
MUXOUTE 0siAl 39 " E 4AN7 9A4
- JZ -9‘05 / O‘I
56 o7 SOMDRE ol I~ sae  02[ ENBT o4 02 _CADIS A
: V19304 N=——1A 434 YO 03
joROCLTIO o O . octo ¢ [ 19-259 > — o7 _Ghoia
: 800 A ?7_CADI4 A
4 15 - NBAY__ 0345 2 4 \yxfl ce
N E 7 __BDI UINE 7 e arke N
NOTEY '™ cominto | o2l ASO s o2 A Vv ke MESTESH olo_chois A
200-7_ _8A 19-225 M
PB 17 03 BD3 l-—NC
S a7 LN DVR/ 1S CADI2 A
L R57 19 RCVR SD@ 03 ]02_Dbe W
- P5 09 e D2 "
12 4.7K 1 804 A sDI 04} os_obi | F—NC
l EOIZC RSG 04| I8 BDS sp2___ o071 a7a  |oe_DD2 ]
=NOTE 2 4.7k 06 14 BD6 A SD3 08| 19-304 |09 DD3 4
5 13c2 MUXINT 08 12 BD7 SD4 13| OCT D F/F |12 DD4
oa3-CLKA ] A D5 14 15 _DD5 A .
9a3-CLKB spe 17 16 0D6
| ————— RAME
- "2 DSRG o)) ﬂb— [ SD7 18 19 D07 t———— 3D6, 3KI
< - . 1" L NC
. p
16 8 DSR78 02 Dc_" 18 BD7 | ol e COMEND o
psred |04l Tl e soe B 4L8 vy ¢
6 164 12® l 35" 108 26
. DSRSO > 4 BDS p COMSR@ 4 3,7 JACKI 3
)
DSR4Q 08 &, 12 BD4 J
- b AS0 19262 N 80g 7 4
19 N AN
15,8 -DSR30 17 4{}/_5" 0z 803 | sl |l n
7 SR2 1S n1 oS &l ©| ©f of ©
15,4 DSR2 D D2 o2loi272s .
D.
\cBg DSRI& 13 N 07 BD) ga7__ 07/ DODID2D3 Azl CADI2_A 21 CADI2
-L13 6,3 B2 AZZZ CADI3 222‘”2'; A
1}
B \sp3-DSROO — D%_oe 800 ::i 84 B o7l oaw Al Zi c:n:4 T e zi CADI4
RCVR BO 19- 457 AQRACADIS B8O 19-457 paCADLS -
7 BR/W 2Sdwe> BR/W WE2
DI@8- q
ol ™ 10els 32 i;‘:fs —— %”9 WEl ° ) 5::::0 %wn . . A
. as 02 B0 13D9 = g - ™ Q- vt LEo — & m - o Concurren . )
o Qo0 o $2 282222 8 2:¥2uBo8cy Comprter Corporation
DII3 07 23 ECEECEERE 3161819710} 13 15 17] Oceanport, N.J. 07757
- (D112 OBl 19.304 [O3BD3 4 o 1 INFORMATIUN 15CLUSED HERE N i5 THE PROP
Kl \3 OCT F/F )i2_BD4 ) Saival (882 Slalelsl SR T ERTY OF CONCURRENT COMPUTER CORPORA-
DIID 14 IS BDS sD@-7 0 0 0fw) | oo o wo|av |0 oo TION AND SHALL NOT BE DISCLOSED OR USED
B m— ~ = A~ FOR ANY OTHER PURPOSES EXCEPT AS SPEC!
02 FIED BY CONTRACT BETWEEN THE RECIPIENT
S - . 03 AND CONCURRENT COMPUTER CORPORATION.
M7 AsQh DUPLICATION OF ANY PORTION OF THIS DATA
SHALL INCLUDE THIS LEGEND.
R BpO-7 Y ) )
TITLE SCHEMATIC
MULTIPERIPHERAL
: CONTROL
81 NOTES | nryove STRAP TO ACCESS EXTERNAL BK (A26A,4L2) .USED FOR 35-510 FOI,FO3. DRAFTER
5 INSTALL STRAP TO ACCESS INTERNAL 6.6K.USED FOR 35-310 FOO. WM. KITZHOFFER
: 2 FOR FACTORY USE ONLY (TPE). ' DATE TASK 03199 SHT
: 8 -5-84 DWG 35—-910 RC3 DO8} S5-¥
A I B 1 C I D 1 E 1 | 6 H | J | I L | M I N I R I S



! ! D { E i F ! G | H I J | K L M | N |
REVISIONS
1§ 1 1 1 |
| o DII3 03]442 I9—26D 02 BD HKER €9 LyAS:
'——R 41007 2007 -
—° £20%
DI4 04 OS BD ! DB [ 7F [ 2641 | M |7-26-65 | Ro?
I PR i
Tle Smp MXseLp
o7 QSI 802 3K MUXRACH
1TP %ﬁ DAl
> o 2L12 08 09 BD3 - o
] =
13 i2_BD4 . ‘_JI_
* N 906 241 02k, ENS - Jos GDAI
7 RIO g 2115 03, A7
b 14 IS BDS ORI os|'® 19-7s
5—wW\——¢ L 'sﬁ D6 28 2101 07 GDRI
1K | DIIg 0 MUX
XRPI2 17 6 BDE i T
3 'OJE'%% “ Nc—lasA 322 12p1_XRP?
. - Ne—fse 9p7-SR!
L
- a— 18} e 19 BD? NC—|—4A 4Y]2_.~C
] 9p6 1] NC 48 SEL
stiIng [o]] . o
OCT O F/F
4 cMDI
N BD8S
4¢s
Al =
su7 BALIS ~N"
T NTADG -
INTADO-3
IADS O‘Do 0092 INTADD
5 TADI o4y, Qiles INTADI
\BAa4 | IAD2 12) 02 az2ln INTAD?
| BAS 2 TAD3 18| s 0: 14 INTADZ
NBAE O3 COVATNG 753 ATz O3 808
7] 1)) 19-305 Jos BD!
465 Yp— 1
3p3-RSTOP 73-COMRACI 0% v2'Q 802 y '
swz-SETATNGG qc an2 Q217 a9 rAQ-ne 3ng RACVECTE  O7le vy 803
6 19-195F 11
FPLA
PRIORITY
CODER
A78 04 27
a B 21-099F02
- 19-476 L —_— - e — :
BA4 ) 896” anes 2o ™ os N XRP?
N O, "LATCH /08 25h0 | DLO PO 249 (IE2,13C6) | P 1201
[ BAS 0z[ 07 24 19-335 2
8 Q T 1 s 224-0, SEE NOTE 2
7 (BA¢ X 0492 23 o Y05 s 465 B0 —_Q2p O 02 .02 c8 4 !
HEN 5 2] i Yoo b o 1343 ik n% El o—in
1S °n 21 L OII5 | 5M3 MICROINIT® O3], LOF o6 = :QQRQ 3c
SETATNWG ok @ 2 20 - 013 be ¥p OF==~NC 227-0
| su2 —dc Q7 LS t — ‘ ol
NC—3FE | aoes | 3g3 BT
w—dqce
!_. | oLoI0 ’ 03—
ICMDO 02 ’
| oI | ||H|———;: LN 02 Computer Corporation
| s ; *— 31'.853 04 05 LSUINTO Oceanport, N.J. 07757
I Hore ! Ipag  1osf9) 3¢9
- | T ———c{>—— l 1H2 L INFORMATION DISCLOSED HEKEIN IS THE PROP-
" o < ERTY OF CONCURRENT COMPUTER CORPORA.
E)_ N SEE NOTE | | DII2 DLOIZ o AN o LSUDR o o TION AND SHALL NOT BE DISCLOSED OR USED
g o (oo Jee-r l g2 doRG 04T FOR ANY OTHER PURPOSES EXCEPT AS SPECi
9 : F5Ce20 9; 3 | L FIED BY CONTRACT BETWEEN THE RECIPIENT
B AND CONCURRENT COMPUTER CORPORATION.
sgp-RSlle LSU DIsABLE L — — oulEe DUPLICATION OF ANY PORTION OF THIS DATA
SHALL INLLUUE TriS LeGENUL
| | TITLE SCHEMATICS
N MULTIPERIPHERAL
§] NOTES CONTROLLER
z i, INSTALLING THE STRAP DILABLES THE LSU.(IN MULTIPLE MPC 3. COMPONENTS MARKED WiTH AN“%" ARE ORAFTER
3 SYSTEMS IF ONE IS ENABLED THE REST MUST BE DISABLED), NOT EQUIPPED ON FO2 VARIATION. W.K./ R.METHE —
§ 2. FOR FACTORY USE ONLY, DATE TASK 03|99 SHT
8-5-84 OWG_35-9 10 RO D08l _6-1
A T B T C T ) T 3 T F ' 6 1 H l 3 T K T T ' W l N T R s—g"




BRUNING 44-131 405792

, REVISIONS
T 1 T | 1
MUX BUS INTERRUPTS ’ INTA-C ' (AREA C5) WODED GATES AZ , 4/, A45 AnD
1342 LESISTOR MODNE R/M4E, (AR /1 Az} PINEITONIC
b . P@ffﬂoﬂ < CROSS REF L& WERE tPRATME Y
op 3 XRPIO 03 53 02 %40 AQRRS INTA OI’.‘]_S Yob'S__nc ;_B 5/:3;;-_0. /fr'ff% /v‘//cZ)j;ﬁ%[_o <#OSS REF
3 Udi azs  alpZ INTB 02'3{ A83 npt COMRACO 4, OB 1377 ] ¢oés T m 1 ¢o5-85 [0
04 3 LO§I ﬁ'liaz 1‘2:236\ AZ“?‘:G INTC 03 ‘_J 1aes Y2b'S CLRPICO  g¢ 12e3,9p8 sss, won 05 s <59 10 pussmame |
— O UNE_ SSp—NC o DECODER | ﬁ CLPACLO 1214, 908 SFIFE [ G73e | ris | 1-0987 [857%s
o7 e ——J4 ENCODER g0 AT\ 03 ATND. o4 T CLRPR 10H4 10F 3 L
- 0 — 135 CERIORD 02[9.92 —— <2230 e N
— O34 u|-—£352 §  Ygo——nC
05 PRATNDD 08 = 09 2407 85 08¢, N LA
A74 i n} €l .
12M4 ACLATNG 13| ’-m 12 R
os[Ai23 MRA
1212 PLCATNG 14 — Is oe courac)
COMATNG 17 - 16 Al
Fé — A ——— P SEE
© . 2 . I« > NOTE 1 ol PRACKD  )5¢ g
< ORQP jA148 \12
1365 7 e o 19-0599 2_.E5 _
= SG TACK®
A130\08 = 4\0——\@22-@ -
4 RTSYNI 09 23@'057> 1 B 3
|||&
19-304
OCT F/F
—
RACKI OMfA128 NO2 03[A128™\04 : : 02[A129\12 ATSYN}
909 195154 —d19-15 19-16 1 a4
i e/ , 13lCA
AZ : »
1oF 2 PRATND n@& 057 oc o4 RACKI
s 0425 P5 .
5BO 10K _ _ XRPIO o o
) 2200 o 04l o 104
" Ua2e IF22NC 2~ 5705 12309 ELATSI
AR Das 4t Daga! 2 1342
Nc-—g SFJ PRATND@ ' 3 12
12l > oz A 03] LDF 1| LDF
‘R T T rss 2 P rOf%ENC P 2 O 28-Ne
4 P5
O 1 -
ATSYNI 4.7k 31]_’
33 MCLK
P
Ls XRP4 6
o)) 0
cL
03lNr o4 oy, < Yob'S-NC STATE @ 02757105 ZASP a3 _
04w ol s EAH bl Aal
P ang L BT Al24 19063 =
os| |u Pl 2 03} | o3 030 0¥ |0
ocl |t ulg,, 9 19429 ZDENC 0 NC
" N Tl _nc 3108 y3p'd 8
02 IS DECODER I 1 u[AT30\ 10 o
X 19165 M€ e 19-05 ;
g 2258 (')? NT dait g‘; c2A YepNC zTAT " 04
enp CNTR —40%cs N v E 03f, 3105 nc :
LD o] 3 1 Y7 o7 § 0‘;-9“4
= N 02] 5F Joe Dsg ; i
n— R 346,843, B7
STATE 7 n[2E23N 10
o COMACKE O o €70 15154 15 @
XRP4
COMENG OS A6,8A3,11H3,12J8 Concurrent
loi. R"l" P5 Computer Corporation
Oceal N.J. 07757
STATE 3¢ O SELDL__ gus =
L%OG" INFORMATION DISCLOSED HEREIN IS THE PROP. |
. 12l SF jor SELDB ERTY OF CONCURRENT COMPUTER CORPORA.-
"t Kn 4cs8 TION AND SHALL NOT BE DISCLOSED OR USED
v, FOR ANY OTHER PURPOSES EXCEPT AS SPECI
BASI BASI L9 FIED BY CONTRACT BETWEEN THE RECIPIENT
¢ 3 AND CONCURRENT COMPUTER CORPORATION. |9
DUPLICATION OF ANY PORTION OF THIS DATA
SHALL INCLUDE THIS LEGEND
TITLE SCHEMATICT
MULTIPERIPHERAL
CONTRO R
NOTES ORAFTER LLE
WM _KITZHOFFER
I.STRAF E5-2 TG EC * FOR NORMAL JSH . _
STRAP E5-5 T0 E5-1 FOR FACTORY USE. : DATE TASKO3199 SHT
. g ' 8 -5-84 DWG 35-910 RO/ pogl 7 -lE

A I B I c I D J E I F I 6 T H i J ! K I L i "] i N ! R ! S



A B ! ¢ i D [ 3 I F ! L J L K I L M | N !
REVISIONS
I 1 1 LB i
REMOVED NOTL 1."2-5(C: vCe ™ PIN 9,GND =31."
l r S _ ‘M AKEA 02’ onN  1C .4}96,/9005 2 LEADS 09; 7. l
_ DE 72 | 5841 | M _|/-28-85 | R0/
= PS
3] ool LaTy D@
AD? 04 i5 LOTx DA \AD? 04 15 08 | s
- -——7A07 Ty DA TOR D¢'5C3 A 27 13 L4R, D@ i
roe—2T0e xon (2 ToTRge | oE2 o8 | a LaTReC oo
\aos 03], Thyca 4 1503 ADS _ 031 claNNEL 4 14 T X ac3
NAD4 38 CHANNEL 12 LORTXC AD4 38 12 LaRTXC e
2 AD3 02| 04 ’ RCA T 1983 AD3 02 L © 2
NADS  Dehans SYNCAI—nNe N\ADS Qg —NC
AD2 39,02 \AD2 39
RT 17 L4RTS
\——2[;'0 40:)‘ADI RTSA 2T 2% :::CTZ‘; 15A1 ‘————:z'o 400' 5 L4Cng 1eal
. \2R2_ 2%00 cTsafl Toceg 962 N\AD® _ 40) < Cascog 63 n
2As0 35l — DcoAf2 L 153 as0 38 A104 16C3
7Le 3 oTRA & LQDTR0|583 Yo — 19-456 16 L4DTRQ 1683
ZDS0 36]—
e 0S  al96
3 swy BRIW 34) @ 19-456 BR/W 34 3
78 XRP4 32 csi 08 25 L”"Dgusce BESXRPIO 32 25 L5 v 0P 16Cs
comM10 33 RXDB z L1R00 15E7 5.4 5OM30 39 2 ti;:og 16E7
] 594 qCSo x| L1TRwC 26 X -
26 X 16C?
TRy CB 15C7 N
X (1R C INTQ O LSRTC
5aa COMINTO 95Nt RT, Ca|28 X~ |59 coM = ;: X" 6£9 \
4 A7 Comacke 08 svnes B2-ne COMACK® 08 | —NC 4
3s8 9 CHANNEL | 9
HAN
crsg |22 L1CTSO ., 16D7 SELDl g ol I
® lai L10c0p 21 L5DCOP 6 7 .8
| ocos (7 CioTRg 0L ba LS5DTR ga7_|o2] NCT¥ s ap? n
DTRB 1588 24 LSDTRG (g —z> N
RaI A_l VaAs 04 {;_}'0 16__ADE N
(a] 1E0 TEI PS A )
1K
5 (15 07'1_____’—Wv_ 06 07 BAS |0 &p(—‘ 14 ADS N 5
BAd los| NCT 12 AD4
V oY) N
19 19-225
n eAs 17| % o3 "ap3 B
4 L~ N
o oglc Ba2 15| NCT% |os AD2 \
07
6 R32 \AD? 04 2 5 L2x0F | .4 NAD? |04 15 LGTXD%,GH sal__13 nCY o7 ani 6
P d 7 1 L6 Ry D R 4 >l
5 I NADE 37| i3 L2ROB (e NADE 2 222X ems Lol RC— los ape
AD 03 14 L2TRYC  os NADS __ [03]  CHANNEL 6 14 LETRXC o3 " POINE N
\ AD4 18 CHANNEL 2 12 LRTXC oy \AD4 38 2 LERTXC . OVR/RCVR ADO 7 i
7 Nap3 02 } JAD3 02 T 4As
\aDz___39] e \AD2__|39 M7 o et
ADI o]l 17 LzRnglsm NADI 0l 17 L6RTSQ (GHI
7 _AD® 40| 8 L2CTSO . 5 \ADQ 40 9A72ss :g tiglzﬁms 7
Al74 12 L2DCD@ 5,3 19- e
2AS0 35 ZAS® 135
19-4 I3 L2DTR@ 6 LEDTRE
ZDS® 36 3456 1543 ZDS® |36 1644
] BR/W 34 BR/W |34
. XRP4 32 25 L3T,0@ XRP4 (32 l2s L7 TxD@
27 L3Ry00 0 27 L?RKOﬁ'GKe Concurrent 8
X 4 M n
8] , . comee 334 e L3R 4‘::?:; 5y5COM42 334 3 (7TRy C ::K: Computer Corporation
COMINT® os:1 28 L3RT,C (5M9 COMINTO 05 28 16M9 Oceanpor:, N.J. 07757
HANN ? 29
- comacke og| ~ CHANNEL 3 B2 ne comackelos|  © B ——NC INFORMATION DISCLOSED HEREIN IS THE PROP-§—
ER™Y OF CONCURRENT COMPUTER CORPORA.
PcLK 20 23 c3RTSP o PaLK |20 23 LPRTSP ..o TION AND SHALL NOT BE DISCLOSED OR USED
D 22 L3CTS@ D 22 L7CTSB (¢ 5 FOR ANY OTHER PURPOSES EXCEPT AS SPEC!
21 T , L7000 FIED BY CONTRACT BETWEEN THE RECIPIENT
9 2L L30CD@ 4, 2L L70C0d g7 AND CONCURRENT COMPUTER CORPORATION. |9
124 L3DTRG . o 24  L7DTR@ 0 DUPLICATION OF ANY PORTION OF THIS DATA
SHALL INCLUDE Tuie s gaEan
iy {
2 A
o G . ‘ l TITLE
MULT IPERIPHERAL
§| NOTES ORAFTER CONTROLLER
3 WM KITZHOFFER
b DATE TASKO3I99 SHT
2 S-5-84 pW635-S10 RO Do8] 8-I6
A B J ¢ ! D 7 3 U F A ] ] ! [ K ! L ] ! N ! R J 3



A ] B ] ¢ ] D i E | F ] y | H y J | K 1 L | M | N {
, - REVISIONS
INTAD:3 / \ AZ.,5A8, T T LI 1
6L 5 mmm——e— ( 663 ,5K3,I0A4 (066, | 4454 w7 AL= SHT REF 3A7¢ 149 TO SR,
| ‘ Ao I3KE NIALI2AILL 1242, | A45A £6 CHG SHT REF SMS 77 ££6 - ComMSRY
Nc-—oﬁo Q NC ﬁ_DMSwOQ DD@ Gelo_l - ]B: 1302 MUXEND 0 LA_ |Sc9.|4J5,|4J3, itm |7 | 6260 [ ms | -/3-86 [RO7 [ [
alo:s Ne | 1aes 4 HASDO os], | W0 6al
osp—— — — 3 AV7I
NC-20D | Ala3 ai——ue '—gﬂ)%_ NNTADE 041y oz %2 9-ug 03 DIIS
- | o-167 gl0s e - e CLRPIC® 03 JI g e 05| quan sus 96_DII4A i
w2102 1215 aHo 3 I R -—0|CSTB| 19-177 11} TRANSCVR [IO0 DII3A
gl Ne R D 14 13_ D112/
W) o 135 ————g5 o= — —
2 ' 14 s A
L NC o ' Ys1B2 04 |2T|=" DI20¢)17-0 2
cMDl___ {os T T T T 10 DI3Q
Y 0 é HASD) M a2 Dag 0
1269 25—t / e —=118-0
N N_INTADI 12,lJu 4701 DISO(ZIB-O
,ﬂ’.%s o13l3fT  Mux B
L0 A
3 ansCLKD ) A, (o] B0GA 0D2 06 IB_ up28q A93
aKs CLKC Bl,  A2a g R 801 A M5 74, % P e 05 02 0‘3;[')'38% 03 DI A 3
5a5CLKB 128, ler«}ss 03 802 / N INTAD2 04| 485 Q5! TRANSCVR  [Q€ DII0/
55 CLKA iy, N BD3 R22 XRPIO o3 f"77 07 U 10_DIOH
d = Py o an r Frr
BORG_ 'ZAO Qf 3 =
5u3 cs Y 02
Qag; BB[[’;’: = = ——— e |2T|s."1 D280 5o
4 ( -2 L8R5 -0
, 003 0 o %%(ue-o 4
CADI2:15 | HASD3) 1] —=216-0
N4 \ 7 \unTaos 12
I oI A%6
- i I 192117 =
corama 09 ] 4BITMAG
DD4 06 /] B0)p
% 8 NoLe 12l [a
5 HASD4 05 comsw2r e |T 05
Y coMsw3l o4l A% | — Bl (A>BRE-NC 5
/ 19-177 o7 NQRIg9 131
#0470 \ oe CcoMEQL
19 MUX N - 13A1
15,0 XRPS o g y NC -
= — — —-
'
0D5 10
6 QRlgcs 162,132 109 - — " 09 6
DAl ¢ 3 10E5,1162,13C3, 1342 Y fcomswai |
CMDI 15 6831 1F1,13C3,13A2 g "
Bra 07 cOMsw@
AT sca -
12/
LG DD6 o8] —a 06 _comswii
ADRSI HASDE 05 2 _°
K9,5L5,13A4,10D5,!IA1,6A9 s AIOS RI17
SRI COMSWIH 04 04
6J3, 10F4,11F2,13A2,,3A7, ’ 9-177 o7 | Jcouswz1_|14 —s P 7
3A9 03] 470 1
g M comsw3i_|1g] Aoe o2 {n
fl fi
02 |/ ol
ol —— — — 33-032 |
050836 NC|
maCLRPICO 10rme 007 X
7m2 CLRACLO 09127 e m 09 o
% 1269 5——110 Concurrent e 8
= ICOMSWO) :3 . 4 C’OII;DutE'Ca!pn'zaon
BTBG WL} ~92h, 33 CiayI3A3 Oceanport, N.J. 07757
*=q AlS6 RACKI mAQRsl 03{19-165
- n—Jto2l 19-1e 03] 7E4 = np2-UENE O3 LOF log INFORMATION DISCLOSED HEREIN IS THE PRUP- |
! os| Quo Bus fog | - 05|13 o5 28 g O NC ERTY OF CONCURRENT COMPUTER CORPORA-
U6 | 11] TRANSCVR [ o 3lA47N 5 |5 ! 04| S6 RSTO0 TION AND SHALL NOT BF DISCLOSED OR USED
182 o 1248 Al4ONI!_ DIoeA | .5 / aga RSTEO | FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
9 B! ! fa PIE s FIED BY CONTRACT BETWEEN THE RECIPIENT
0s[AA7 0p | odr—== AND CONCURRENT COMPUTER CORPORATION. 19
19-460 6 DIO7A
221-0RAD . 9P oclR%s A2 13 SERB " DUPLICATION OF ANY PORTION OF THIS DATA
pRAl 1 Ol%d e <A ___W SHALL INCLUDE THIS LEGEND.
r7?~ﬂf)w i rwx — - 13C) ' 2 a 1c@ wJ}——.N,D-IQZ’O('J!A,’ -
1 4Ha-2L00 ! , W) f—NA——A— P5 ALk NITLE
1ana2272 00~ K
R Ha 220pF : MULTIPERIPHERAL
2 i NOTES ,
g i. COMPONENTS MARKED WITH AN “%* ARE — uonﬂ:fITErﬁL‘EL'D CONTROLLER
2 NOT EQUIPPED ON FOZ VARIATION. WM KITZHOFFER
2 JATE TASKO3199 SHT
8-5-84 w6 35-910 RO DOB] 9-16
A ! B I [ | D ! E | F 1 J T X 1 L T M) T N 1 R | S



A ] B ¢ ] D | E 1 F ] 6 ] { J l K ] L | M 1 N |
SEE NOTE | 2 EI9 ISION
F——2""0! PRINTER DISABLE - REVISIONS
T
psOL AOK 102 PRSW? PS : OV [A37 \02 SELECTI (/?BEIﬂ £2) Ceoss REF £oE MNEMONC
I 103 PRSWG R30 1954, 04 03 \PRATNO" whS " 742 *.
Vv N 9K3 PS e /- Q DB 1,27 1 eoce [ M 1/ 7585 TRoT !
~__|ca PRSWS 1K Ke:lp 193 ¢ 030y 35195 nc N
05 PRSW4 _sLCT 09 ol ;3_3"8@ ol ;9‘\624 SHOSEEL AZE £3 SLIND €53 FEr
A\t !
o PRsws LINE PRINTER INTERFACE e Posl " o o 2 (U7 o7 [rs | 7557|207k
WA N — i} KO -2 RO%' ’
- 07_PRSW2 O\EIND: _ 8 L
M08 prewd pIis  iele? 15 15
e N -
09 PRSWQ PRSWQ 17|a7
2 RM3 DIV4 i6|BE > 2
21-099F02 | erswi M;‘ D— L peosema_| 09 o
15W LI 14|Bs PRATNG l .@. sl Do -7 sel
prsw2 13[as D»—I_ A4 PRSWE__1O2[,TENE 1ha pog | G
- [ pIR 12 SELECTQ 03lg As M B
PRSW3 _ 11|A4 10, PRSWI 19-174
SW7 iﬁ)Dl—-—\zour 19 PREQLE ) swi__1 05}, 07
- T | ) A LTTL 2v[07 DD! 4
?09 o508 PRS DIl 0] (=% DJ___/- -13Al S '“-TI'JAF‘) 199 e " oe s 3101 2
3 o5 {QL PRSI | | PRSW Q6As 7mz SLRPRD Ceh50c4 o A2  PRSW2 | lil;, MUX loo bp2 I3
] EDSSSG I v1g _ Oo7fs2 RGO : 2] F o7 S A3 o303 10lg LA —
12 05 PRSWS | PRSWS _Qg|a2 Y Ps [ LR 213-6¢BEL oV PRSWS | 4], 2 DD3
13l oo |04 PRSWa DI@9 BI s PRUISP 14 PRBSYI al, v
4 L 03 PRSW PRSW Al D’—- 5 SEL "
o b Rsws 1 — Al4 SRl 0, . I_T__
5| 02 Prswe pIge  03las 19-279 07 [8TF0Rs pRsei ol
N
6] oo jor PRsW? ] PRSW7__02Al LA/ 7t CLRPRE Troat: =
. A6 R37 R pAm— L — W9~ 0!
4] = |03 | oS Ps A R3 LE 02)3155 150 4
\ PRSWBT 0s[ A2 o6 PRowa| O2[.TENS o4 D4
—d13-057 03| B IS v
e~/ 19-i74
. DIB8-1S 7 | PRSWS]  OSloa \TTL. 407 DDS
4 om 06 21 |
\ 04l 18 2101
ADRS) 03 ) np O3, > 4]0s | FRSWE 3a MY Slos ope
9E7 =" R A8_N04 | olledid PEl 10
5 ;lg I 1925 e PRowz | |14 5
or ¢—TR0L 91383 216 . 024 & 1% ne orswar S 3 A afi2_007 4
02 0O | XRPG X PC |50 (] d i B SEL
pIge 04, R 03 T8l o5 . 04 o
o d<ro 105, 2c1 DiSAl OSJ S Jos PRDISG 63
B “ng T A7 SEE A3l \Qs PRCMDZ o1 [[A20 RSTU 12 -
DIA9 0sly a7 Q 09 6 NOTE 2 12nq SMOLL Qq“LBG-‘ 3 %—*‘FGG SEZ—EBA-"Z 1 INPRMD o\ e
- LD _ __5 w1 2108 02" 06\ i
oIl 1 gb
0 - ol 1S RSTI®
¢ 5| 250w - 10, 3€3 DT 03 02 008 1 6
— T
Ja os ;12 2 2do-¢ 124 BAND 9 120 $7109 e ; ;g’
. : q D121 O4 05 DDI_A
09 05143706 | 1l LDF %
n L A7 —q19-15 08 PRDSRM{ . -
o 28 DT6) ¢ ag6-6 e o/ RO 52 s
XRP6 . 13 DT31 07} , 106 DD2
s o D
4 ‘2 - bt
7 . " UTS! op7-¢ | ora 08 = 109 0D3 T
ASBO A29 P—-@-—
0} —. D51 13 12_DD4
[ A28 DT41 A
i oz | {os %"C o2 o129 — 3 2T (2p6-6 g ,.ﬂl ;i -
A9
o3 05| 1967 Nc | | DT61 14 B G5 _0DS
LDF . JA28 06 T3 - -
T28 | D731 ops-6 1 Concurrent
(] | DIl4 12 P nc @ 12 D171 17, 1 16 DD . 8
b : ; 0585 20mc ¥ DOE 6 Computter Carporation
1S 09 : '-i:ﬁ Oceanport, N.J. 07757
(o1 1 L ]
PROAI D1l o9 o NC ﬁ‘ L.DT2L ¢ 204-¢ gsPRDAL  Iij | orer ) 1 19 bp7 J
s o 110 ) ol ] INFORMATION DISCLOSED HEREIN IS THE PROP-
e XBPe O\ |T |Vl ERTY OF CONCURRENT COMPUTER CORPORA-
! dAz8 N\ orIt 10— o _‘{>_‘ TION AND SHALL NOT BE DISCLOSED OR USED
3 203-6 MICROSEC oo8=1s | PrORG T4 9 5¢3 FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
S 1.9 12€6 OCT D F/F FIED BY CONTRACT BETWEEN THE RECIPIENT
9 AND CONCURRENT COMPL; fER CORPORATION, |9
DUPLICATION OF ANY PORTION OF THIS DAT A
. 3 s SHALL MCTUDE THIS T EAERN
N /
TITLE SCHEMATICS
o MULTIPERIPHERAL
§f NOTES 1.INSTALL 5TRAP TO DISABLE PRINTER. DRAFTER CONTROLLER
: 2. INSTALL ¥ PRINTER DOESN'T SUPPORT LOWER CASE. WM _ KITZHOF FER LINE PRINTER
; i~ DATE TASK 03199 SHT.
§ 8 -5-84 OW6 35-910 ROZ po8YLl 10-1I6
A ! R 1 r ! n ¥ 3 I F ! 3 ! {§ t d i ¥ . L L M ! N 1 R l S



A L B ! c ! D ] E_. 1 F 1 8 L IH I J_ ] K | L L M ! N ]

BRUNING 44 11} 40579-2

DIgB-15 ) ~ ne o ,3'_0,%%.‘03 : 2 REVISIONS
Ml N\ : D! os 3 FELe X/ o RESTARTD 13 AREAH2, RIMOvED ASTERISA FROM A4727.
ADRS! o 06— ME [2F.] 5892 | M | 3-8-85 | Ro/ M\
A 101 ’
9c7 oige oa- 19 ~154pi2_ICCMDE 1,
a0 Y2 bids o (6H7,13¢6) Le 3¢ RSTII 03[ 37)0s _ SMRTI
TABLE | /O A4s A58 MICROSEC 0! [1952d
, 7 DIIG 04 19-335 % |- 5p7 SR oofAREN08 |06 , 1256—;————c§ e 4
DI07A o (_OIn 05l ¢ ) Fo3™ | N TSRO 04 PICSRI > sesRSI00 024 X Jos  smRTE o .o
LT ¢ B2 g DI 06 j } D 7__PILADD L XRP2 15
9£9—8215-057 y | o1 07 104G . o 204=——p—
a D114 08 < DAI ufaize N0 | o 1" ai
DIOGA I — 094[>— X0 sp6-LAL_—tis-Ts Eglmlo PICDAI, 08 e t-fmer 09 o WOBYTE 55115, 1212
L Y. o 6 964
oajAlel Ny, 3 E2A g 02]|AI54 \12 X06 9 edin / LAG 05)79-\59
959—09'!—0——0 19-05 o * ] 59)——| X6 ASYND : 0 ¥
SASE—;-BF SR’ soc DR:&' o ‘2"§ 07 | HBYTE xg 22
o4 sngENBy 113 " —H9 ' ALIBITN, 03 !
Ps——mA L_DIIS 12 5a 16 LFCADO ., PICDR 02 ¥9;1cQ) PICCLEAR ,» 13
E2I 13A3
=g e o< R0 ses BB
UCLOCK DISABLE 2 3 32-099F02 04
NOTE I 5.0l 10K, 3% .ISW 0205
1
) | AIE9
D )9
kD128 03| 5o 102 0901 8 07 BY\@P9 1245 Osl?roaic
N IOl-IN agg T|dQE—BYI00 5 ¢ 19083 P 0126 nC
o P % P[Joz2 08
DIP9 04 0s f old NC
‘ E L5 L o O__xmer ,p,
- N " 12.
o1ig or = e IR ERCC o CAR3|2_NC o BMHZ
DEN $5ICNT DWN 80RDE—NC 03 2 pp7 o) et Y
Adt 19961 04 0s D6
4RIT A
DIn 08 5 09 Wk 14 L cnrRI—B— LG (o7 VY. k. (0. DDS A
<L EN o 08l 19-304 |09 DD4 P
DII2 13 a2 09 7 ; 13| OCTDEF [ D3 P
10 o6 19 IS D2 A
[ EN *
440
| onis 18 ! —— s I o 9um |02 17 16 D! A
N 19 a7 O3 18 19 DDg A
-
1 o8 CNTR 2 Lo e
D114 17 ol 04 a o
L En ] i 1l [c
4 ~—(]
WsHIBYTE 0ape~ N f::l 'ﬁ 1P .9 12 l = [&] M1 STARTI ;JA‘§7z 09 CINTL o6
9-16 EN MICROSEC Tz
,3PICDAL 05l iR o K 12€8 STARTQ 2 5 Jor
Ma2RIe g, g
) 19.314 % R 03 = 02 bp7
23p LOHI OCT D F/F I_A' 210 2XBP2 \é TABLE |
UCLOCK ,
D1g8 03 02 09 o7 = ﬂ-{\a 05 D06 4 STRAP DEVICE ADDRESS | NOTE
G E21-6 TO €21-8 NORMAL |-
D189 04 0s 10 06 ' on e o5 § E21-3 TO E21-6 06c/ 080 STRAP
* -
[_o1ig o7 06 o a33* oz J 0 g €217 TO E21-8 16C / 16D
Nl o8| A3 . o9 1§ 19-181 03 1 Le . E21-3 1O E21-5
19-314 487 os| — 03 _pp4 £21-6 10 E21-8
N ! S > b ) RS s E21-7 10 E21-8 36/ 360
D114 17 6 ] 13 2 pp: E21-4 70 £2-5
\D11s 18 19 14 o
rmNos g T y g = e
w2 LOBYTE O\ 2 % Lol ]T 14 5 'S pp2 A
09 7 4 G Concurrent >
RSTI Computer Corporation
3g3 RSMIO 10 06 17 . ic_oDI
ol a2* oo | ﬂ Oceanport, N.J. 07757
19-181 e
is| 4 a?r 03 18 9 oo INFORMATION DISCLOSED HEREIN IS THE PROP-|_
0S| CNTR 12 D ERTY OF CONCURRENT COMPUTER CORPORA-
cLOCK o4 P L G TION AND SHALL NOT BE DISCLOSED CR USED
12 Mg SLOCK! o= ,3PICOR 10, 9-304 : FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
| 4 @'08 C8 o I | FIED BY CONTRACT BETWEEN THE RECIPIENT
14 M2 LOBYTE  O9)19-15 oo [ AND CONCURRENT COMPUTER CORPORATION
"~ _[¢] DUPLICATION OF ANY PORTION OF THIS DATA
SHALL INCLUDE THIS LCGEND.
TITLE SCHEMATIC
MULTIPERIPHERAL
" TR
NOTES I. INSTALL STRAP TO DISABLE CLOCK DRAFTER (UNI%%ESAELCLL%?‘K)
2. COMPOMENTS MARKED WITH AN ‘¥ ARE Wi KITZHOFFER '
NOT EQUIPPED ON FO2. : I'MTE‘ TASK 03155 s
8-5-84 DW6 35 =910 1ROl DOBj ti-lo

A RN 8 ! c ! D | E | F T 6 1 H ] J I X I L I M ! N I R I S



~N

143

HHUNING 44 111 40579 2

REVISIONS
IOGS-DAS-EI— 1 T T T LI
Ri4 ) AkEA BB , REVISED STRAPPING AT £26, (ALEA
5 -DSRMO 04715 ——W—Fs L9) (P0sS REF FOR CONNECTux wWAS 'Z01-7°.
DIgo 0 G { XRP? DB 13 2 | 3841 | M _|i-28-85 | Rol IA
oMI LA 6L7,6K3,1IN4 13A4 AREA .8 ADD SHT REF 3AS TO XRP4
1 !f‘ ) 10 2em [U0F | 6260 | M5 | 7-73-86 | @02 N
. DIge ol ‘95‘335 03 He09 PICENBI 2, 190e | RN
o 03[A123N 04 311 ’ \3f19- 1538 PICATNG 7p3
iy )zs LF o7 Y AlGl N\ |0 RESTART®
—Sk o 0 NC XRP2 LDHI 12]°- 16 19-05 HLl
R Jé 11Bsé A77 LA <6
14 04l YT 19-23)26
113 HIBYTE 0375 J0s 1IN2 SO
HLIBIEEMD 04 CINT 01]i87%s
1 1K § e ——(] l;(f
NC ||}_0_2 b 0—06 NC 09
PICDSRM@ 13 B AlG]
a2 o EICSRL 03 19-05 08 ! 08 nc
’ 7uz CLRPICE 12|
LFCENBI
L4 RIS
PS W
1302, 1112
NC lihc F2,89XRP2 9
: R1a7 os[EA7\ 06 L\;'OS - o0
2XLF@ 03
1g2-g> 13-4 19-4 Dyl .
RST agg 06 ACLATN
po 3E3 HCG HCG c37 19-1¢9 DsL‘CENB' 05‘|'3_:\S:5 ——97A3
a| \I]l LDF 08
NC g 09 ! ' BO N
7uz CLRACL Az \os duF =
LFCDSRM@ 'Oa
ps—RE8
47K 04
IMSTART@ MSI J.Os \
s _BY1000 os[| J
ok HUS) 02
03 A, R oA ne Lna-BVIEE 03
Qalg/p Bloghs SPPNS 08 CLOCKE  os[A16L N 06 CLOCKI \cq
Yl
* 0§|Cg Ales I 12 TCROSEC TUs 10 SG
08t *19-29 L I0F9 ,1IH7 1Ll 1ima B8 09
Aig7 8MHZ [ 02 15 v
14| A197 Jog 02 19-1S3 P¢ BCLK CYp— o age %
PS 13256 e L isps, $-lewe 2817 J§E 1062
1ING 10 AND-OR-
07i 80MHZ ENT 1o 12 } INVERTER
= 09 1HH4 Bri L L
XRPI3 o
‘ NC
&2 al42 12\ DSRO ¢y
os| 19-452 |y 33-027
02 a 3,',1 N Ll
CN RI3
7 09 LEDIN® @ RI3 R
O2IATE0N o5 TUs ?O 100-7 \—/200-7 220 5
i0['97160 1 (] wra ERROR
R2| XRP5 09 3A9,7L8 — =
PE—1" =Y HUSI 14‘[
RSTIO Concurrent
3E2
’
o Computer Corporation
03| 14 XRP9 Oceanport, N.J. 07757
2 9A7
4
Pos| az [z ¢ INFORMATION DISCLOSED HEREIN IS THE PROP-|_
> 19-452 [ ¢ ! 09 TSTCLKI ERTY OF CONCURRENT COMPUTER cggpos%.
0 . N RIS ISF2 15N 2,1 TION AND SHALL NOT BE DISCLOSED OR U
‘ 02l 48y s 'C Cany SF2,15N2l6F6 66 FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
2re \ i1 07 ',9:?,6? FIED BY CONTRACT BETWEEN THE RECIPIENT
135,72 | Ly 81 L——<2037 AND CONGURRENT COMPUTE R CORPORATION.
A
oy R e | Iy | iy g}’PL‘CAUQNﬂFﬁN! PORTION OF THIS DA
8 H4— ; - TAce NCew UL 1S mEaRhe
'FSEE NOTE 2 4 £27 Ps —¥ 057  ,rei —_— ‘
RSTIO ——o°2 942,918 TITLE SCHEMATIC'S
3€2 =  SEENOTE! MULTIPERIPHERAL
a5 DRAFTER CONTRCLLER
NOTES AGNOSTIC TESTING. 4. COMPONENTS MARKED WITH AN “%” ARE : (UNIVERSAL CLOCK)
"&%%L%LR%Z,:?‘ZBIUSE? NOT EQUIPPED ON FO2 VARIATION. WV, KITZHOFFER
2.FACTORY USE SET FOR 19,2KB. - DATE TASK 03199 SHT
3 FOR FACTORY USE ONLY. =7 NCIE—5 GROD s

A ! B ! ¢ ! D ' E ! Fooh s PODH ? J ' K ! L ! Mo TN ! R TS



A ! B 1 c L D L E L F L 6 L J I K ! L I M ] N L
HEg3 ASYND 03 . REVISIONS
10F3 PRe Co DI@8-IS T T T T T
‘ 1ace X827 M
gmeSOMEQU 3‘5 T\ lll——‘b————J‘s |
02f;a ENB DIIS o3[
Q) 18 SELA x7| 03 D4 02] s HASDE
NC FE F 9€9,9¢8 B ] A2 Qafis HAS00
op7SR! o3l Gn SELB oc o ocs os,, ‘Al;a;)* Noma 04" wies L
gpe D! o8l L N x6] ochy S o7 0, 12187 (pha wason
5pe. DR o7, s ] wuxengg), 1IH4 uf, 210 NCTER pe T \
DAl osl 2 FPLA - 33 04 XRP2 xs| oL, MY*_loo 08,2 li3 waspe
T3 SYNC  Fy4 . 1244 4 N 5B 3¥ C2 MUX  QCF—————
75 DELATSI Osl? LOGIC ¢ 12 | |MSBENBIBCC \gcq ASTNE  SYNO 155 g wal, NDL12 o7y 2
INTA oaf ol MUXINTP 157504 02| OB S xal 13, a2 ﬁf‘)? aph2_nasos
INTB | 03 o 03 (3] " R
13 7 NC SEL
INTC 02}, BMHZ ol ——pCLK
7o ENTAZC L2_7<‘7 12c6 ———4 10 ys -
Ig w [B1
PRADI 26}, MPSYNCI__10
: SI9 ||9333 08 ’
09 6r 15 3
< 02 NDI! Q3
12 pal 12 x3 _| o3 o] 02 IS HASD4
g g COMAD! 22 906 |3 0s * N\DIg | | 04 )
L, opgMDL 1! x2_loe| %0 oz ol ‘AZ(‘”* |4 HASDS R
ADRSI 20 9-187 |——
ac? |9I'5 u 27O \D1d39 03l QuAD
MUX 2101 \3  HASDG
W——XE x\ l: 09 - %S;, Cx 3
HSADZ 4
xQ | 13 12 06 \2 HASD? .
o7 LRCEN o
o 1aM6 2 il 14MS —-Lt‘zgg“ | ¢-0 [6] BASDOCT ro.9€9 R
_L 1481 ‘
5w ROMBBS
L 9 CPRIORI 3 .o Jrmm— |40
2 MSBENBO o 11ho-) SEE NOTE | 2
’L(‘DF 8 NC 22 Al 1 0_7’?_0_“&7—-/
131133 A8 CPRIGRE 783,762 2355 0f,{08 ROMGE
. RST20 13 LG rol ’ oW, Y1405 ROMBS
b 3€3 A —PS o2, 7,0 romgs
i = 1 U vy - [N 7| ha rOME3 /
{ Dugd 1 MO0 CLRBEXd AS s roMa
[T | A b 2
' : bign | 1 SEE NOTE 2“{( 0s|,, Aie_ROMG!
RI2 i MLD&G_D _DOJL HASDE O\ o o L P M . T
Po—av— | DB ! 02 )' u——2%cer 19-ige
47x oo | 1 7o 19 F65
| DLOS ADRS! |- I HASDI 04 *OG 8 CE2 L4«
20 E8 ' 4 '8 (6H7,11E2) 4 [ 05' iug-w} it (HM
49% 7 X0 13l
N sge noter | | - PO Aas¥, NC Sirel
com. assisT x | |1 19-3351 /HASJL_'O.) E0 %0 NC teeo [©
‘06" DISABLE S - - e 4 o9 I'?
7
HASD3 13\
1ama LDBYTED /——) 21
1255 T 12) 22 o7 ROMIs
L DLIS 03 -
oxg D187 1313280 DI Qb 23 08 ROM14_
‘ DII4 *
] 13 %:DZ A20a 020 HASDA Q) * o1 los romiz_
oL D3 19-314 /——9-)@7}03 02 10 ROM12_|
D112 0804 Q 09 01 o3 A78 % |4 ROM I
DIN 13hs ast2 | HASDS 04, soma X 04 9-i86 |IS_ROMID
) 14} odis /———)os 06 05| Fed |6 ROM@I | G Gxx:wz:ant .
DIZS 1757 pu 3 " 7 2408 14 PAGEOB | 06 4('( Low) [7_Rowge Oceanport, N.J. 07757
/——L——Dwa ooy .. 5 HASDE 1O\ pgan ME port, N.J.
e g -
RP3 O 09 ki 19 INFORMATION DISCLOSED HEREIN IS THE PROP-
7 s6g,5L5 XRE2 HASD? 13\ cosmnt, XRPI2 18 ERTY OF CONCURRENT COMPUTER CORPORA.-
11F4,6A8 RIG y ‘2} | ‘ 683 3 TION AND SHALL NOT BE DISCLOSED OR USED
DI@8 1S PS < [X.O8B NC FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
eI uges / 1« NC = < FIED BY CONTRACT BETWEEN THE RECIPIENT
AND CONCURRENT COMPUTER CORPORATION.
HAS D7 DUPLICATION OF ANY PORTION OF THiS DATA
N4 SHALL INCLUDE THIS LEGEND.
TiTLe sorcMAlils
MULTIPERIPHERAL
N ——— CONTROLLER
SUNOTES | 0 52053220 4 3230 STR&F £8-+ 70 £6-2 (ENABLES CPU MICROCODE SUPPORT OPERATION). 2. COMPONENTS MARKED WITH AN “3* ARE k'T'_’T:nc — (70 HDW. COM. ASSIST)
s IN 3240 1 3250 STRAP E£-2 1 EB-3 (ENABLES ID DEVICE ADDRESS X ‘006  OPERATION). NOT EQUIPPED ON FO2 VARIATION. WM. KIT7HOFFER
3 IN 3205 STRAP EE-1 TOEE-2 TOFE-3 (DISABLES BOTH OPERATIONS) DATE TASK 03iI99 SHT
§ IN MULTIPLE MPC SYSTLMSG 1F ONT IS ENABLED, THE KE-T MUST BE DISABLED. 8584 DWG 35_9'0 D08 |3—|6
i A T B l c ' D l E l F ' 6 l H J I K ! L T M 1 N 1 R ! 3




-
A ] B ! c 1 D L E ! F I 6 ] H ! J l K ! L M ] N I
-
REVISIONS
¥ ¥ |4 1 i
CLRBOX® = S
1378 RI 03 OI LRBCTNINI 2o 04 ! 1
PS——— A Al 0 A_I___._‘ ENB . E
/ \ K o4l [N ABS* 13 02, % 'TORs HA2Q BS S
1 P19-180 p[° AS7* i 1314
osl |y 12 19-260 06
/-—\ . o6 LTTL ¥ -“——NC %355 104 Y207
\_0I87__ o3r— A ] oxoTo oj piE—NC CNE . 1Y3P NC -
ROMB7 02|, oallsCRO? x||—-9-9c]a alsl % 134 2 921k CARF2—NC | _ DECODER |
DIBE _ oafg, \cro7_[o27 19-ii8 , 03 DIO7 4 (OfEN T 4 BIT 2
* CRD& quap ‘o o7 2v0
ROMBG 2 sst7 sl y NCRD6 {05} * G’ 7, (06 0106 A , ENP b ne —%2a ] Ne 2
N_DI#s ool '9-18 NCRDS | 1117 TRANSCVR 7, |10 DIOS - |——v—09 ‘ v ps NC :
QUAD Y2p :
gc;;?s gj,e QU ac 13 CRDS | \.CRD4 '415 733 DIG4 ) ‘ ne 1328 ng o :g
N————D1 MUX 90 8 Eng SYOP
ROM@4 06 12 CRD4 | B> B3 Tis i
D2 QDPELRDE A 115 DO4e__ . o NC
”C> pese 1213 @ )
~QAws A ggffﬁ'm ) LDFMTI 3
214-0
L 04
orps | |o3 i3¢2 _JMsseneo o7 a s oI 02[5.5_jlos loz g5
L 9a9 M 238 (o]l »
ROM@3| |02 i5 CRD3 | W o3|o-1e5 024 N¥
\_0182 | loa \CRD3 02| g2 % |03 DIR3 4 155 loe o5
ROM@2| loif  A1BO%  hia CRD2 crRD2 05| 19-118 |06 DI@2 LEQRMAT_ COMMAND R NC 283 Mo«
(_o1p1 | los| !9-187 NCRDL___11] GueP i0_DIp Qe o1 __BOXDTP og|1%/5¢ 4
ROMD1| Jos| J4AD |3 CROI (CRD®___14| TRANSCVR (I3 DIBQ . 2=LRC Q2ABS ' '
oI oz|- Mux ‘ : o 392677703 |og [19-156 }.O—a—t-2EYTE! 357
ROMBQ! 06 12 CRDO . 01 )19 235 4= LN X
| 0fo4) |2Tnél’ D020 /1.0 . : L
l _
> ROMGG- 1S boio
- 214-0 10
HA2Q 10 13M5 pe2o -
N [A] \ bozo  o!1270 om 2 2D,3g![%nc 09
212-0 | 11}y5-65 \ A 08 LDRCCRE e 34 5
SEE NOTE 2 LA 09 : A
sLDF*CCW 12r N ROMIS 01 [ R A
03 (4 | | S,
. :CRD? j PAGEOD ’ ' : o) LRCENG e
) LRCWINI \ ROMI4_04 13xg —ACE : e e % B _
CRO& 05
\ ROMI3 1374 -BOX o1g% . . 6
CRDS “72 BOXDT D@
\ ROMI2 | R2
A97° ’ NC NC SEENOTE | P5—\\w
-I?? " {
CRod 12} kior 2l o] oe 13e-gyEENIe 2, o] . 19460 A2 o8 i
A76 % v ; I 1 l E3 R5 C|9 LA-Igo 34
\ ROMII R X2 19-317 s—w— —
|9-|72 FO2 100
CRD3 _ 02 \OONS 100.pF
N____J ROMI® 04 § SEE NOTE | RG . 7
CRD2 % 111 1 T ) PS —Vr
; :).a R 1 . :
N ROMOS 0 *0 ) O 04| 06 l 23.4_0>M°—-—0-E2'G ’
CRDI__ 09 v NC NC L ‘R7 C20 _I =
" \ - . |||-—-'WV—% .
ROMOB 13 %?‘?2 0 o0n. 100pF
CROE 12 Concurrent
! DBCNT Computer Corporation 8
o ¢ DBCNTO (1549
E2 ) LSUR (1240 Oceanport, NJ. 07757
i ‘ 4E9 INFORMATION DISCLOSED HEREIN IS THE PROP-L.
\ X7 s ERTY OF CONCURRENT COMPUTER CORPORA-
TION AND SHALL NOT BE DISCLOSED OR USED
FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
FIED BY CONTRACT BETWEEN THE RECIPIENT
AND CONCURRENT COMPUTER CORPORATION. |9
DUPLICATION OF ANY PORTION GF Ti4'3 DATA
AL INCLUDE THIS LEGEND.
»
TITLE ]
MULTIPERIPHERAL
NOTES 1 IN 32103220 & 3230 STRAP E3-I TOE3-2 AND E4-1 TO E4-2 (ENABLES CPU MICROCODE SUPPORT OPERATIONS). DRAFTER CONTROLLER o
2 1305228&3?40“25: REMWTE et RE NOT EQUIPP FO2 VARIATION. ‘ WM.KITZHOPFER THOW. COM, ASSIST) =
M T ARK! WITH AN "%~ Al P ON 1ATI .
ENTS MARKED QuIPPED DATE TASKO2199 : SHT :
8-584 DWG 35-910 po8|l 14 =16

BRUNING 44-131 403792

A T s T C T ) T 3 | F I 6 o ow ! J ! K J L I "] ! N ! R ) S



L2RTSQ o

x
Bﬁ’éua—sr

i
CRXD(

Clel

H
(=]
3,

04
Al38

s

REVISIONS

L ! 1 i L

S

PN

2
D)
[=
x
- a
0N
-
3
-]
3
QFF-ENB
ON -DISB
4
CHANNEL
2
5
6
7
4 OFF - ENB % OFF - ENB
ON -DiISB 5 ON - DISB
04 Cbnamm@
8 AI72 Computer 3
S Corparation
LD Oceanport, N.J. 07757
4
i CHANNEL S',%apr a70F INFORMATION DISCLOSED HEREIN 1S THE PROP-
B ’I . ERTY OF CONCURRENT COMPUTER CORPORA.
- o i = TION AND SHALL NOT BE BISCLOSED OR USED
= FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
& FIED BY CONTRACT BETWEEN THE RECIPIENT
9 S AND CONCURRENT COMPUTER CORPGRATION.
M DUPLICATION OF AN'Y PORTION OF THIS DATA
© SHALL INCLUDE THIS LEGEND.
TITLE SCHEMATICS
MULTIPERIPHERAL
&MNoTes ORA} TER CONTROLLER
z 1. SW3 IS REPRESINTED BY Ai85, 'WM.K!T?FQFFER
g SW4 IS REPRESENTED BY AIS9. DATE TASK 03199 . l SHT
: 8 -5-34 0W6 35-910 pogl 15-16
: 1 0 ! C T D T 3 l F H L I N ' N T R I S



— 1 o~ 1 L) 1 - 1 L2l i d 1 ~ 1 o | o
WA.D.LTNA W
Fcgyozok - =
SoWwzEg = !
- Feebicy, €W
FQowoaEs L
0O <dOr —
NR%WERF D
: SWgureo o
: o “TLCTCN (@]
vl . 5 EW%“NROW <,
= Iz Ui M —
F=3 . ‘ m DWD §Rs0 w
s . ﬁT%%N mn. wn I
> 2102 MEW - a ul
o Z] 2G5 82e. |Q =
b= wo ozt |2 -
& o | gg2a5538 |5 B2 «
0ZIEsusy |2 &
WMWHTMN., WwEE a2
n TEgzE
= g 20 o
i S 8| 28353380 |2 38 |85k
20222890 |w ol
- orz¥pCou =
gEBznest|E  |3g
' ZuFoo<nd |- -
x x
o
3k i
S0 e ol
-1 -—L - "mHE i
e Py wlny glo
mo <h ol
5-2Mé %mm 918 o§ 3 bz I )
~RDAXUI g |ad 2aAxH9 4 =
'4 ife] =
b §-612 91 =
- )
x
->
=
=
) (2]
8 [T
w S
__l
—2l1& |
4 <@ ooxa
w
]
o -
&s ul -
P! Z|wn|
& <
&8 z
2vs T e
o
o
~e
o2
ITTES M g0z
€19 5a%15
©
8
> >
oo
(=)
A
[
34
Wl
(474
Qoa =
v~ 02
18 gs1usy og
h. nin
o —
’ -
= 4N
prad
(=3
. x
4
— T o~ 4 " ! - ) %23 ! ©0 1 ~ ! ) ) P=y Z6400¥ 1E1-¥P ININNYE




A 2 D E X F " G . H R
MILLIMETER| INCH 390.65 REF s
1.57 .062 j
3.18 .125 = o
13.46 530 "’: @ osooooo
1 377.95 14.88 ! $D° J ]
390.65 15.38 15 .,: oooaooa o e R :
s °° ¢ @sEraoggs,. :
] ° Ao o5 o o
IDENTIFY WITH— 18/ o
APPROPRIATE FUNC. ol D E 29, E° 50 °© ] o
VAR| £ REVISION ! a d o
LEVEL + A3 o
Q
a
=]
=}
o

cut
m% :, MFG. ENG, /M1 DATE alafse
9 - | ROP §8, #2606 worT 70 BEZNTE <TRYAS,
N :.1_, , 2 W | ored | & T 2ze T K
2 1 : 2
og° N|a
' @ [ \—SEE VAIATION TABLE
P ] °lo
87 3 ! 3 SEE NOTE 4
nPLs\a“’ ﬂ_‘%_ o
P~ . o a
] o g 2P !
(w21 Al
SEE VARIATION TABLE ) 1
FOR STRAPPING INFO. == .
88—~ 8 ° : 2 35910 Fo3| S5 ORNIER ws 3200 1m0
3 FLAT END £ S 2| a 35510 Foz| AS SEOML T
SHORT LEAD DENOTES A 1 a 35-910 FOI | ASSHOWN PER |w/ 3203 L
CATHODE END Del 1 -5 A‘rs /2. .
LAY DOWN LED FACING Qo \ ~la 35910 FOO| oR3 T urn AcER | W/0 EXT IPL
END OF BOARD = oo L L2007
Qo - a PART NO. DESCRIPTION e
BSB d 4 o FUNCTIONAL VARIATION TABLE
. RIGa Al .
aqf” "¢ P 3
ggm || a
g = o }
q aQ
ggnu 9 q Q : ™.
» 5 S b= ~o
4 84 k\—): A SEE NOTE | 4
! @
! X i
' o P e ] X X \31 RI-R61 , RMI-RM&
| 8 Boseeacogs w  |RESISTOR
U 4 ° » : :
1 paie | S 15 b&"ﬁ, 62 , oo™ = I TRANSISTOR -
{l o —
63 By s oo s [{oio0€ Ll
9o, e ° g ! €1-C8,C10,CI2-C35,C37-C49
= I a o | capacior 2 .
oiege 17 ° g g C51CB2,C84,C85 ,CA7-C220
5 §§g |t seceocos . a o i RATED IALARA, A25,0268, |5
Z Al H
Ba 5 _f y ° 4 e o O RESRATED I'176a, AdOAATA
Egh 420 S 64 }g s 24 F o 0
Dol00 \ ol °_ ° o o =
. AR SR, o o B3 COMPONENT REF DESIGNATION
! o =
1 §5”’:J,ﬂl‘ o g o UNLESS OTHERWISE SPECIFIED
of o O 9.
gd g o o |™scae: 271 | ToLerance:
] O
, 4o d DIMENSIONS ARE IN | .XXX £.005 .X .03
.2 5 a INCHES XX +.02 ANGLESI®
6 al* g NAME TITLE | DATE |6
. o o %;m 3 ABIELSKIE| K.REED [DES /pft] ti-1-g4
g 2 2o % g {r_cerO SUPV_]9-9-8¢
o o ol O
.2 ¢ 3o d ‘ CHK
e a Loofo O B. HEITMUELLER ENG  }9-9- 5¢
o 0 ¢ o 0 L
a @ - W. RICE MGR |5 5-5¢
{ B o d R. BARKER 0C }9-9-5¢
o o 9 =je d . LA M.
o o =] 3
o o ¢ |o 0 { W
o/o 3 .
! HE ¢ g Computer Carporation 7
oo/ o o d 5 Oceenport, N.J. 07757
: po-re 2 q | INFORMATION DISCLOSED HEREIN 1S THE PROP.
e Ao o c; J ERTY OF CONCURRENT COMPUTER CORPORA-
“ee’ccadacoocn ‘] TTON AND SHALL NOT BE DISCLOSED OR USED
o35 X o a FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
- Fom sooanosanc || 2 FIED BY CONTRACT BETWEEN THE RECIPIENT |-
A203 T e e 0, =V AND CONCURRENT COMPUTER CORPORATION.
o %o ° X il DUPLICATION OF ANY PORTION OF THIS DATA
| / d ' SHALL INCLUDE THIS LEGEND.
Lcrr \_ L \__ ) :
35-910 FOO,FOI & FO3 SEE 3 FILLED !N PAD INDICATES STRAP TOWARD INBOARD JriTee ASSEM
357910 FOO,FOI &FO3 NOTE 5 PNTOF ALL RESISTOR WN' (3 PLACES BLY
8 NOTES MODULES SIDE AS SHOWN { ) .48 WA PRINTED CIRCUIT BOARD 8
1.PINS CLOSEST TO EDGE OF BOARD TO BE BENT 3.ALL UNSPECIFIED COMPONENTS ARE ITEM 83, |3 PLS. e ' MPC
T zlmmzo PRIOR TO SOLDERING. 4.A44 € A53 MUST BE SAME REVISION LEVEL. L
-T- |2 HEADER STIFFENER TO BE SOLDERED TO GROUND 5.THIS SPARE LOCATION NOT AVAILABLE. (USED ON EARLIER REVISION) ) Y Py TASK  03I07 SHT
<on 1 - 47-095 3.18 MAX 1.57 Rer  SEE
REV SION BUS AT 2 ENDS AND CENTER. {APP SIDE) (ECR 6260) USE‘E“@_ MANUAL : 47-095 NOTE 2  [OwG 35-910 RO EOSl -2

.

9 NND3
64
TETITE

AL&S T

REVISIONS
PRE " INIT  DATE
PRODUCTION | DEV ula.ge
APPROVAL | PROD.ZC 5
AREA KS ADDED ‘A494°TO-REF. DESIGNATIONS. AREA AB
[ADDED REV. BLOCK. REVISED SHT'S 1¢2.
MF. |G 5892 | M 2-19-85 [ Ro:
CAREA TEM MO, CAPKCITORS C253, €56, 496 § cr97

o e A e et r &

of 108" T eoed | 77 ] é-25-85 | Aoz IX

AREA F3 ADDED /C_A7IA, ITEM 53 (19-3048) REVISED SHTS /2

F:n [ 6260 [ ms [ 1-/3-86 [ @03

LermrOvED EIECTOR EARS FROV) Lo/, 2-&. RavD. SHTS /92
%345 3 3-74-86 £0%

G £ CG LeOVED CAPS. C159 § Ci97.20SNTS I

3-/8-86

RELEASED FOR PRODUCTION




BUS AT 2 ENDS AND CENTER. (APP SIDF)

{ECR 6260}

A
MILLIMETER [ INCH 1 ] A E : F 6 "
ad . 1
1.57 .062 \ 390.65 REF -1 " s X
3718 %5 - —) REVISIONS
346 | 5307 |1 ° 'ljf ,‘;?i‘fé,‘é%”f;i,,"n‘é#"’ 76N 20, ARER A5 ADLED
377.95 14.88 | | ooooooo P e 2422 O S T T T
'3s0e5 1538 Rl G . FeeiEESEy oo X )ﬂu (AR 28, T . SOR APITORS S, 05t o] 0]
R II|1| | noooopo o : ° 4| 2@ . £ 7 T eZdse TRz ]
v 1|z cleo o 66 97 ° B a -'EsAL:s ADD]ED 1C A4, ITEM 53 (19304, [}
» ( g::z i ° , o o e _ [ V8| 13
ID‘EngTﬂlgg E!{JI}:E— %: 1| oEEels 24 D ' . ﬁna S o o . 2 & 2 g ”an;w EIECTOR SRS ~Romr Cown. 2-G- =22
VAPAPROR( £ REVISION . S“ o : of_ms_a!\; . A3 o oAll, ° All II 0 " &2 oo ' o o o a £l o o i/:il o lc:.s;;’ _ ; 3-74- 86 ZoF
= 4 R = = o L OVE. PRC ITORS C .
9 LEVEL oai B:‘h' |5°° ggl:ﬁr 25 5 53 i o_i!m 13 35 MS ° co © "‘E' é‘ o 0 —EKM | &3228 ! M5 | d-/!-a/:’.ﬂct':;
g: . :| e e L o |mdg° e o A4 a d P L8, F20E0 AOTE D BEROTE TTAEY
S185 ¢ ~§ nB con, e SOSCENS I Q‘Dfﬂ 3 ffm“ 65,98 .w'a! .5 . '5@ °|”'hE o A | lee s T =2 T seesy (e M
cur asl 219K J.15 ° EL;° o An oo To giail” %%"””Qo“lm i H JJL; o a
zcx §3 Uq J:: 18 = ?DUSDDGDUDi E .il Ounc?nnn Duununuu ° BDDDDDDDDD’ s ’BDUDDBEDHQQDGD’ \,i o ol
2| 2 0 0 o °
2 Dg 1 D o0 oA pers ] Dooooome lnunnnununni Eé%’ DDDDW o 2 o o°" ; e o
da| o4° | o %1 hyees oofly A e ‘
Doy | @ @oooooooog ° | g8ooa E“Enu"““““‘ o | s 0 {
¥ | ° < W D ° n
87 3 : Emunonnnu ° ?' guugunn}g Dnnounun °y 493 °I—Q «0|° EJ__ SEE NOTE 4 2
2 87 " ! A36, o w ez o oo ola =
-3 25 o ° l°°::n uumnonns e : “/g
- Iaﬂ . o™ SWI ; ° nonnno] numnunnnnj Q—ao-aa—ea-e-a-sl o gP °
2k4 &3] 8. sserrvay | | oy z o
74 | “’“”o g™ e Danna - mio o O -
> g 5 ° Du 7s Good bo :f °°r g 2“0":‘
Bis.0d : L 57 SwW2 m : s Dod’uc mg Qe o
88 moo = AEVETIRERY g a O
3 far et x| | M Bese ) ] n 3
SHORT LEAD DENOTES - [ o 1| b g
CATHODE END Tale | ! 2 o Mo e ¢ g
LAY DOWN LED FACING| 1B8 ! 9 °I| leacessas g 3
END OF BOARD Sz 4 4 f o S
el N
SeB g g
| ) Oez i i
| Ba 3'335: R
Borm ok o o
Oof L | o |® 5
a8 9 a3
Dol 4 9 . =
Qopo o' ucnouuo onnnu ° a :\
A P o s
4 84\ ‘\_lll U‘Jﬂubuoj’. E gegro ""D e 8&_; \_
- N
| nm“ a:] s e \ SEE NOTE | .
. g w
| unz E g08058 ] fﬂ 3
| <
— | easaq Es@ 3 o e ~~—3 RI-R6I , RM{-RM6
| i e’ _ o |HESISTOR
Qo - unnn SEesees = 2 N
g3 gl ¢ — ~| & [irRansIiSTOR
o ) SH—pg © i
g, e “la
g5+ 11 ® CI0DE Lt
2i58.-4 %) . 5 C1-C8,C10,C12-C35
5 ol | 5T : 3 CAPACITOR et £37-C49
0o k= b s O C51-82,084,C85,C87-C220
S €3° [d S"ZO ° E;:ie;g 5 O Al AZ3-A3], ASB-ASE, AAC-AAT]
23 # s i INTEGRATED 0-A75 , AT7-ABS ,A87,AS0 -496, |5
gos *ls | e g E Eo e R
Oof00 4 54 3 24 3 g o 3 CIRCUIT AI48-A(54), AISE-AI6),'AI63 -AI6E,
L °n o4 c 45 }g ; 03 3 o AIG8 ,A(7|~AI76 , AIB3-AIGS, AI93-
Omlbo T AL32 o"lﬁo ° o A|34 NE ER- AIS8, ANA
4 & ° o > B o comP
§§ " E F E 5 5@ omoog ”ﬂ edsbes I OMPONENT | REF DESIGNATION
ofl o . k
Bg ‘i~ f' 63 s=ag CL Enuouuj C'DQUC‘ N;\S i UNLESS OTHERWISE SPECIFIED i
Gofm o 2 ~ .
. EES’ Jh ALa Ale3 e o Alaa :;Q Enngq,g ~ S g {T9l S&QDE\ 271 TOLERANCE:
oiagz [wl 2 0 7 i @ 3
s ng q e = 5: o8 N PeS) | LIMENSIONS\ARE IN | . XXX £.005X .03
g a | ! o OA1539 o - I IACHES XX 4+ ANG: °
oo R | o "rtum E:I\lI = o o =] LES t'
Bdnt | S0 s O 5 22 ° f, : DGEWLW’O“ o RAME N Time [ oare e
| %2 o ALBO O aDunnnJ . &lc o o l %S/DFT
a o Duuuun ':wuqun || a0l @ o
Dalbc = =5 o3 2 - o funnca on ® b Sle / WV
Dub i Qo o] ALBS o 00 AlED I 25 © °5 | booooo o M?l d Qo 9
a
: o A osocgm S 57 "Ce  povosoem (| 10 CHK
Eg _*: o o e ®oobon Fnﬂamoulﬂlnno. S s %o ] og S TS
' th Jr d g Eeee-aJ g j:D ¥ »\5?““" nAu‘nInuu iy o g MGR N
Joud gzgog iy o o Y AL7S A176 naum%u |° ,-ﬂj" ° nugnuu "‘G Ennuq’nu o 3 - QC
o fo _ : i ° -
p ggz “D‘i: o [o P ;:j & ! I-unonuauunnnw { : E e Jm Unggon —:n 3
7 nge i = ! E MU’:‘?E\IIDD‘:DQQQD, ! ! Dnnuun . S
N IR I 8 Gptiand 7 o Computer Carporation
misall @,n_ .ol & 3 l . , & 8gosac nu“u o o 7
ruo & o0 | _:“; : t':'z: womAnna poongaanhg o !E] - Qcasnport, MJ. 07767
H ° | o0 . ' jo
| s5.56 )| sum Am Ennucncw gn.nnu.m .. ﬁmuumj Qﬂﬂtw--n"!, o INFORMATION DISCLOSED HEREIN IS THE PROP.
i H i 5 0 4 . . i ca Dnnnon ccooen  woo nuuouu °uned a ERTY OF CONCURRENT COMPUTER CORPORA-
! o E REE Jd . 7, 9 02,42 .. opoooan R gaaaaa . TION AND SHALL NOT BE DISCLOSED OR USED
oo\ ISl TS wR RRoanan: 2 N [ﬂuuncug g . | o0 FOR ANY OTHER PURPOSES EXCEPT AS SPECI-
) 2 ° . i A7 .- oa00000 spacooguoo o [FIZD BY CONTRACT BETWEEN THE RECIPIENT }-
=1 > ° o o® ° oo X X, ‘AND CONCURRENT COMPUTER CORPORATION.
I_ gl?APt:.cﬂ!TC'EL'l“DOEF T?ITSY PORTION OF THIS DATA
8 NOTES 35210 FOZ NOTE & 3 LFILLED IN PAD INDICATES PIN | \— STRAP TOWARD ' =
OF ALL RESISTOR MODULES SDE AS SHOMN (3 ELACES) 3 TITLE ASSEMBLY
i 1.PINS CLOSEST T
PINS CLOSEST To EDGE OF BOARD TO BE BENT 3.ALL UNSPECIFIED COMPONENTS ARE ITEM 83, |3 pLS. 13.46 MAX P “"‘“"Mg'gm BOARD 8
S NEADER SO . 4,044 € A53 MUST BE SAME REVISION LEVEL. 1 .
R TO BE SOLDERED TO GROUND 5. THIS SPARE LOCATION NOT AVAILABLE.(USE N EARLIER REVISION) J— —
susmax¥  Uis7rer  SE TASK_ 03107 [ swr



Document Comment Form

{g_r_eference Muiltiperipheral Controller (Muiti-Layer MPC) Theory of Operation Manual —

63-022 ROO

We try to make our documentation easy to use, easy to understand, and free
from errors. We invite your comments and suggestions to assist us in improvirg
our documentation to suit your needs.

Please send us comments, corrections, suggestions, etc. Use the SCR systerr
to report software documentation or software problems.

I think this Strongly ) Strongly
manual_" Agree Agree Disagree Disagree

is easy to read O O O O

is easily understood O O ] J

is concise & to the point O O O O

covers the subject O O O O

has enough detail O O O O

is well organized O O O] L]

provides easy-to-locate information [ O O O

is aesthetically pleasing O O O O]

has clear illustrations O O O Ol

has enough illustrations O O ] O

has meaningful examples O O O O

has a helpful index O O O O
My other Please make any additional specific comments. (Include chapter, page, tabie «r
comments... figure number.)
About Job Function: [J Dev. Engineer O Sys. Analyst [ Sys./App. Proy.
myself... O Technician [0 Administrator O casual user

[0 service Eng. O operator [ Other

What hardware system are you using?

What revision level of system software are you using?

Name/Title:

Company/Qrganization:

, Address:

May we contact you? Oyes [ONo

Telephone: Date:
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