MSU FREND Hardware Interface

Thisis a collection of documents describing the Michigan State University's hardware interface
between our Control Data 6000 mainframe and the attached Interdata 7/32 front-end
minicomputer. The 7/32 ran a proprietary M SU-written operating system called FREND.

The hardware interface was designed in 1974 - 1976 by Dr. Lewis Greenberg, who retired as
Director of the MSU Computer Laboratory in 2002. The interface was constructed and
debugged by MSU engineer Peter Chen, who ill works for the Computer Lab as of this writing.

These documents were lent to me by Tim Childs, a colleague of Peter Chen. They camein
several folders, most notably two folders named "7/32 Front-End (A)" and "7/32 Front-End (B)".
| don't know what the difference is between (A) and (B).

Contents
Schematic: Full Front-End System
Cyber 750 Front-End Block Diagram
7/32 Front End Interface - 10 pages describing the interface, focusing on flag bits. Thiswas
in the Front-End (A) document
FEI - 5 pages describing the function codes. Thiswas in the (B) folder.
750 Front-End Devices - 7-page 1986 listing
23 pages of flow charts and boolean equations describing status bits. From Front-End (A).
15 pages of detailed, gate-by-gate diagrams with 1C part numbers. Photoreduced and
difficult to read. From (A).
16 pages of flow charts, possibly from (B).
DAA Board Layout (For Vadic Coupler).
6 pages of handwritten tables on lined paper describing chassis layout, connectors, and
"PALS", including phone number assignments.
Phone Ling[s] for VADIC Coupler

Although this documentation is so detailed that it would seem to leave little to the imagination,
in fact | have omitted most of the extremely detailed documentation. The omitted material
includes:
A lengthy computer printout that seems to include | C part numbers and their relationships to
each other.
A great deal of other material which did not seem interesting to me.
(Thislist is not complete, because | did not bring these omitted items home with me from MSU.)

Also see the "6SM" software documentation, to be made available separately.

Mark Riordan mrr at msu.edu December 2003
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7/32 Front End Interface »
INTRODUCTION

The front end interface between the CDC 6000 peripheral processor (PP)
and the Interdata 7/32 has been designed to allow maximum flexibility
in communication and data transfer between the two computers.

The interface allows the 6000 PP to effectively deadstart the 7/32, to
issue interrupts to the 7/32, and to read status information from the
7/32. 1t provides for data transfer using either (1) the high speed
direct memory access (DMA) capabilities of the 7/32 selector channel
(SELCH) or (2) normal, Tower speed I/0 operations of the 7/32 1/0
.multiplexor bus.

Information is sent and received by the 6000 PP via the 6000 channel.
The interface appears as a single piece of equipment on the 6000
channel and all communications information (interrupts, status, etc.)
and data is transferred through the one port.

The 7/32 communicates with the 6000 PP by setting and reading status
bits, receiving and acknowledging interrupts, and by setting bits in

the SP-BITS (system program bits) register (which can be read by the

PP). The normal read and write data instructions (RD, WD, etc.) are used
for transferring data to or from the interface. High speed (DMA) access
is available since the 7/32 interface is connected to the selector
channel (SELCH}.

The interface appears as two separate devices on the 7/32 1/0 bus.

Both devices are connected to the 7/32 via the selector channel (SELCH).
By using the SELCH connection data can be transferred using one of two
methods; the 7/32 may use the high speed direct memory access (DMA)
feature by sending start, stop, and address commands to the SELCH, or
the 7/32 can use the SELCH as a simple extension of the I/0 multiplexor
bus. The two device connections from the interface have device numbers
nnnnnnn0 and nnnnnnnl. The seven most significant bits of the device
numbers are the same and are set upon installation of the interface.
Device nnnnnnn0 is responsible for data transfer between the 7/32 and
the PP and for interrupts caused by data transfer (described later).
Device nnnnnnnl handles interrupts originated by the PP and their
associated communication. Fiqure 1 shows a block diagram of the basic

connections.
Data Transfer Connection
PP 6000 » Interface nnnni
Channel Interrupt and Control 7
Information Connection o nnnn
Figure 1 4
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. DATA TRANSFER

There are six "mode" flags (flip-flops) associated with data transfer.
Each of these can be set or reset only by using the 7/32 output
command instruction. The state of each of the "mode" flags can be
determined by the PP through a status request. A description of

these flags follows:

MODE - MODE2 Flags

These flags signal the format to be used when transferring data
between the PP and 7/32. The "MODE" flag signals how many PP
bits are to be used.

MODE = 0 => use whole PP word

MODE = 1 => use PP word as 2 six bit bytes.
The "MODE2" flag signals whether byte or halfword mode is to be
used by the 7/32.

MODE?2

MODE2

0 => use 7/32 byte mode
1 => use 7/32 halfword mode.

1

Thus there are four possible data formats as follows:
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MODE = 1, MODE2 = 0
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IN-MODE - OUT-MODE Flags

These flags signal the current direction of data flow through the
interface as shown in the table below.

OUT-MODE=0 QUT-MODE=1
_ - No Data Transmission Data is expected from
IN MODE=0 expected 7/32 to PP
IN-MODE=1 ! Data is expected from I11egal
PP to 7/32 Cannot be Set

.When the IN-MODE flag is set the interface expects to receive data from

. the PP. Associated with the input circuitry is a 12 bit holding register
INPUT-65 and its corresponding full flag IN-65. When a full is received
from the PP channel (data is on the channel) and the holding register
INPUT-65 is free (IN-65 is reset) the data is transferred to INPUT-65

and IN-65 is set. An empty signal is then returned to the PP channel. If
IN-65 is already set when the full is received from the channel the channel
will hang until IN-65 is cleared. IN-65 is cleared by a 7/32 read request
(or a DMA read request) to device nnnnnnnQ. The form of the data received
by the 7/32 depends on the setting of the MODE and MODE2 flags.

‘ When the OUT-MODE flag is set the interface expects to send data to the
PP channel. Associated with the output circuitry is a 16 bit holding

register QUTPUT-32 and its corresponding full flag OUT-32. When the
channel is active and OUT-32 is set data is sent to the PP from OUTPUT-32.
The format of the data sent is dependent upon the setting of the MODE and
MODE2 flags. When a empty is received from the PP, 0UT-32 is cleared.
0UT-32Dis set by a 7/32 write request to device nnnnnnn0. If a 7/32
write request is issued when QUT-3Z is set (data is already in
0UT-32) the 7/32 "will hang until OUT-32 1is cleared. If the
PP tries to input data from the interface and OUT-32 is not set the PP
channel will hang until data becomes available (OUT-32 becomes set).

RT Flag

When the RT flag is set an interrupt is sent to the 7/32 By device nnnnnnnQ
whenever one of the following conditions occurs.

1) IN-MODE=1, IN-65=1
That is, there is data available for the 7/32.

2) OUT-MODE=1, QUT-32=0
That is, data from the 7/32 is needed by the interface.

When the RT flag is reset no interrupts will occur on device nnnnnnnO.



ST-32 Flag

When the ST-32 flag is set the IN-MODE and OUT-MODE flags are ignored.
Instead of providing I/0 operations the interface provides 16 bits of

general status on device nnnnnnn0 whenever a halfword is read by the

data available if IN-MODE was set

7/32. Resétting the ST-32 flag returns the interface to normal operation.
The bits returned by the read in status mode are as follows.
2 34 5 6 7 8 9 10 11 12 13 14 15
IN JouT ,
ST-65 | MODE|MODE | MODE | MODE2] ACT-65 |IN-65|0UT-32|IP {BUSY RT DACT
WHERE : BIT
" undefined 0
undefined 1
undefined 2
5T-65=1 if PP is in status mode 3
IN-MODE=1 if IN-MODE is set 4
QUT-MODE=1 if OUT-MODE is set 5
MODE=1 if MODE flag is set 6
MODE2=1 if MODE 2 flag is set 7
ACT-65 = 1 if 6000 channel not acitve 8
IN-65 = 1 if input buffer empty 9
0UT-32 = 1 if out put buffer empty 10
IP =1 if IP flag set H
BUSY = 1 if IN®MODE set and no data available 12
or if OUT-MODE set and no room for next
data word
RT = 1 if RT flag set 13
unassigned 14
DACT = 1 if 6000 channel de-activated and no g




PROGRAMMING (6000 PP Side)

There are three functions which the 6000 PP may issue to the interface.
Their format is:

1 10 9 8 7 6 5 4 3 2 1. 0
[el el elml /sl cal col cal cal colerlcol

Where:  EEE is the equipment number
HL is the halt Toad bit
I/S js the interrupt/status function bit

CsC5,...Co are communication bits
Halt Load Function (HL=1)

The Halt Load Function is signaled, by setting the HL bit to 1. When
the interface receives this function it causes the 7/32 to master clear
and then to load and execute the program from its loader storage unit
(LSU). This is similar to a "deadstart" on the 6500. The steps taken
by the PP after issuing the Halt Load Function are dependent upon the
LSU program. ‘

Interrupt Function (HL=0, I/S=1)

The Interrupt function is specified by setting HL to 0 and I/S to 1.
When this function is received by the interface and no previous interrupt
is pending (IP flag is not set), the following occurs:

The IP flag is set.

The channel is de-activated.

Bits Cg, C5...Co are placed in SP bits SP-1 to SP-7.

An interrupt is requested on device nnnnnnnl of the 7/32.

S W —

When the interrupt is acknowledged by the 7/32 it should issue a read
request on device nnnnnnnl. This will supply the contents of the SP-
BITS and IP flag to the 7/32 and will then clear the IP flag and SP-BITS

in the interface. The form of the data returned by the read is:

IP{Cs|Cs) Ca)C31C2iC1] Co

If an interrupt is pending (IP is set) when this function is issued no
de-activation will occur until IP is cleared (the 7/32 issues a read). In th
case the PP may decide to de-activate the channel (use bit 25 in channel num
to avoid hangs) in which case the interrupt request is aborted (ignored).

It is good programming practice to monitor the progress of the interrupt
function by issuing a status function after each interrupt request. The
status function can also be used to see if a previous interrupt request
is pending before issuing another interrupt.



Status Function

(HL=0, I/5=0)

The Status Function is specified by setting HL to 0 and I/S to 0. . After
receiving a status function the interface will go into status mode (set

the ST-65 flip-flop) and will make the channel inactive.

again becomes active (the PP inputs data) the interface sends one of
two 12 bit status words depending on the setting of Cp when the function
Each time a word is read by the PP and an empty is returned
to the interface, the channel will again become full with an updated copy

was issued.

of the selected status word.

the status mode. The status reply words are as follows:

Where: 1Ip
PF

IN-

}

11 10 9,8 7 6 i5 4 3 |2

1

0

MODE} MODE

1

IP | PF[ IN [OUT [SPg 5P115P2|5P3 SP4[SP
(I

5 SPg

SP7

IP flag (1 if ‘interrupt pending) |
1 if power fail on 7/32
MODE = 1 of IN-MODE flag is set

QUT-MODE = 1 if QUT=MODE flag is set
SPg-SP7 = SP bits register

3

2 1

Sending a DCN to the interface will clear

When the channel

1110 9 8 7 6 5 4

ST | RTW | DCN
PF | 35 65 | RT | ACK2 | ACK

ouT
32

IN
65 MODE?2

Where:

undefined

PF = 1 if power fail on 7/32

ST-32 = 1 if 7/32 is in general status mode
RTW = 1 if 7/32 data interrupt pending
DCN-65 = 1 if 6000 sent DCN

RT = 1 if RT flag set

ACK2 = 1 if IP interrupt acknowledged
ACK = 1 RT (data) interrupt acknowledged
0UT-32 = QUT-32 flag

IN-65 = IN-65 flag

MODE2 = MODE2 flag

MODE = MODE flag

o

PROGRAMMING (7/32 Side)

The interface appears as two separate devices to the 7/32.
are two devices to program and each is significantly different.

Device nnnnnnn0

—

O—NWAHrOIANOWO —

PN N N N N N N N P s P
et et e e e e e e P e e

Thus there

This device handles all data transfers and controls the format of data
transfer used. The following instructions are allowed:



an -

1)

2)

3)

4)

Command (OC or OCR)

The command instruction causes the interface to change its
mode of operation. The bit assignment for the command
instruction are as follows: | b . 1 !

U v s
8 9 10 11 12 13 14" 15

DCN | ST | IN |OUT | RT | MODE2 MODE‘
32 | MODE| MODE

Id

BIT

where: unassigned (8)
DCN = 1 if to send DCN to PP ( 9;

ST-32 = 1 to set status mode, 0 to clear (10

IN-MODE = 1 to set IN=MODE, O to clear (11)
QUT-MODE = 1 to set OUT-MODE, O to clear (12)

RT = 1 to set RT MODE, 0 to clear (13)

MODE2 = 1 to set MODE2, 0 to clear (14)

MODE = 1 to set MODE, O to clear (15)

If both bits 11 and 12 are set only bits 9 and 10 have meaning.
For a description of each of the '‘mode' flags and their meanings,
see the DATA TRANSFER section.

Status {SS or SSR)
The Status instruction reads an 8 bit status from the interface.

This instruction may be used at any time. The status bits ‘déu
returned are as follows: s [ 00 d

7’ ok
/ A act
8 9 10 11 12 13 ]d¢} 15 f; CJ&
ACT-65|1N-65 |00T-32 | 1P | Busy | RT pACT|
- / o2 R
v BIT /{Aﬂu
< 5oV e
Where: ACT-65 = 1 if 6000 channel not active ( 8) [
IN-65 = 1 if input buffer empty ( 9y 74
0UT-32 = 1 if output buffer empty - (10) :
IP = 1 if IP flag set (11)
BUSY = 1 if IN=MODE set and no data available (12)
or if OUT-MODE set and no room for next
data word
RT = 1 if RT flag set (13)
unassigned (14)
DACT = 1 if 6000 channel de-activated and no  (15)

data available if IN-MODE was set

Read Byte (s) (RD, RDR, RB, RBR, AL, DMA access)

Read data in byte mode, the instruction should only be used
when IN-MODE and IN-65 are set and MODE2 and ST-32 are clear,
otherwise the 7/32 will time out. (V

Read Halfword (RH, RHR, DMA access)

Read a halfword of data. These instructions should only be used
when IN-MODE, IN-65, and MODE2 are set. Otherwise, the 7/32



will time out. If ST-32 is set when the read is issued 16 bits of
general status is returned instead of data (see DATA TRANSFER sectio

5) Write Byte (s) (WD, WDR, WB, WBR, DMA access)

‘Send data in byte mode. These instructions should only be used
when OUT-MODE is set and QUT-32 and MODE2 are clear. Otherwise,
the 7/32 will time out.

6) Write Halfword (WH, WHR, DMA access)
Send a halfword of data. These instruction should only be used

when OUT-MODE and MODEZ2 are set and QOUT-32 is clear. Otherwise,
the 7/32 will time out.

Device nnnnnnnl

This device handles all interrupts from the interface caused by PP
functions. When an interrupt occurs from this device a byte type
read should be done. This reads up the IP flag the SP-bits as follows.

SP| SP

IP [ SPy| SP, 1 SP4 | SP

4| SP5| SPg| SP7 |

The IP flag and SP-BIT register in the interface are cleared by the read.
The command instruction (0C, OCR) can be used to place 8 bits of data

in the SP-bits register as long as IP is not set. These bits can then
be examined by the PP through the PP status function. .

The status and write instructions are not defined for this device.
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FEI

Function

The following is a list of the allowable functions which may be sent to the
FEI by a PPU. .

. Soo 0

SELECT 7 to0 010 100 XXXXXX* (SEL)

Connect the FEI to the 6000 channel. Once this function is issued the

connection remains in effect until a DESELECT is issued. While selected
no functions or data received by the FEI will be passed on to other 6000
devices which are connected past this device on the channel daisy chain.

(L
DESELECT 2410 010 100 eYﬁYY* (DES)

Disconnect the FEI from the 6000 channel thereby allowing the pass-on
network to function in the normal CDC manner.

The two functions described above are similar to the way a CDC 6684 operates.

*These six bits are strapable to any combination of 0's and 1's but XXXXXX
must differ in exactly 1 bit position from YYYYYY.
[}

ADDRESS UPPER 001 000 000 WWW (SAU) [o0¢°

This function sets the upper 3 bits (WWW) of the 19 bit address from which
the firs@/read or write will take place.

ool
ADDRSS MIDDLE -8t TWWWWWWWW (SAL) /#20

The function sets - bits 28 215 (W's) of the 19 bit address from which the
first read or write will take place.

' .0
HALT LOAD 011 @dddddddd  d = don't care (H) 3 & ¢

Cause the 7/32 to initialize and then read up to 16 bytes of data from device
5 on the multiplexer bus.

INTERRUPT 011 ¢dddddddd d = don't care (INT) J;Q%ou
Causes an interrupt from device 5 on the Interdata multiplexer bus.
LOAD PROGRAM 110 ddddddddd d = don't care (LP) £ 000

Prepare to accept 8 bit bytes of data from the PPU which will be placed in
a 16 byte memory starting at location 0. This memory is used by the 7/32
whenever it attempts to read from device 5.



Modes

There are two modes for date transfer, MODE® nad MODE 1.

MODE 1

1)

2)

WRITE - data from the PPU to the 7/32.

Two consecutive 12 bit bytes are used to create a single 16 bit word to be
stored in the 7/32 memory. Only the bottom 8 bits of each 12 bit PPU

byte is utilized. The 8 bit byte devised from the first PPU byte is always
placed in bits 0-7 of the 16 bit word. The next 8 bit byte derived is
always stored in bits 8-15 of the 16 bit word. If after receiving the
first 8 bit byte a DCN is received the lower 8 bits (8-15) will be set to 0.

FIRST PPU BYTE SECOND PPU BYTE
0-3 4-11 0-3 4-11
8 BIT BYTE 8 BIT BYTE

N e

[88IT BYTE | 8 BIT BYTE]

16 BIT WORD

READ - data from the 7/32 to a PPU

Each 16 bit word from Interdata memory is divided into two 8 bit bytes.
Each byte is packed into the lower 8 bits (4-11) of a 12 bit PPU byte
and sent to the PPU. The top 8 bit byte (bits 0-7) is always sent
first followed by the lower byte (bits 8-15). :

16 BIT WORD

[8 BIT BYTE | 8 BIT BYTE]
0 2y /8 15

034 11034 % N
[0"6 BIT BYTE] [0 |6 BIT BYTE.

(X3

T FPUBYTE s Fronp APPY By &




Mode 0
. 1) WRITE - data from the PPU to the 7/32
A 12 bit PPU word is considered to contain two 6 bit bytes. Byte 1 is
bits 0-5, byte 2 is bits 6-11. These two 6 bit bytes are placed in 8 bit

bytes of a 16 bit word with the undefined bits (0-1 and 8-9) being set
to 0.

PPU BYTE

BYTE 1 BYTE 2 |

|
0 / 56 \I 11
£ l’;. ot
012 £7 8910 15
0 IBYTE 1© |0 BYTE 2

[T

/b SBrT ABK)
2) READ - data from the 7/32 to the PPU

A 16 bit word from Interdata memory is assumed to contain two 6 bit bytes

as sub-bytes of its normal 8 bit bytes. These two 6 bit bytes are packed
into one 12 bit PPU byte.

16 BIT WORD

012 178910 15
@ FEYiE T . [ 1 BVEZ |

0 &1 (k5 6 \L 11
IBYTE 1 !u] ] BYTE 2}

"II‘

PPU BYTE

The following functions are MODE dependent. In each case the mode is
determi9ed bﬁ the value of M. The value of aaaaaaaa” is used as the Tower
(bits 2/ - 2Y) 8 bits of the address from which the first read or write

will take place.
, 4400
READ 100 Maaaaaaaa (RM)

When this function is issued the FEI begins reading data from the 7/32
memory. Each time a word is read from memory the address is incremented

by 1. Since there are_two. 16.bit buffers in the FEI, the interface will
almost always be two words ahead of the channel. When the channel becomes
active consecutive bytes of data (depending on mode) will be transmitted to
the PPU. When the PPU sends a DCN to the FEI all data transmission will halt
and the current function (READ) will be cleared. Any data left in the -
interface will be lost.

x woTE FLl AOVPRESS VHLUES ARE




If an error condition (parity error or read from non-existant memory)
should arise this information will move with the corresponding data

. through the FEI. If the PPU attempts to read the bogus data (accepts
it by sending an empty reply) the FEI will DCN the channel when it
receives the empty signal. In this case the current function is not
cleared and the type of error can be found by doing.a STATUS function
(see status). Issuing any other function will clear the error condition
and resume normal operation.

READ AND SET 101 daaaaaaaa d = don't care (RSM) S~
test

This function prepares the FEI to do a Zdet and set type read from a
single location in the 7/32 common memory. The MODE is always forced
to 1 so that exactly 2 bytes of data will be received by the PPU. After
the second byte has been received the channel remains empty until the
transfer is terminated by the PPU with a DCN. Note that the address
register is not changed by this function.

WRITE m Maafaa{aaa (WM) 7 H oo

This function allows the PPU to write data into the 7/32 memory. When
the channel becomes full the FEI will accept the data and return an
empty to the channel. This process will continue until the PPU sends
DCN or an error. has occured. The only error that can occur on_a write
is a reference to a.non-existant-memory -location. When this happens

the FEI will DCN the channel and set the corresponding status bit. Since
the FEI double buffers the data an unhangable DCN jnstruction should be

. used to protect against channel hangs.

STATUS 0000 dddddddd d = don't care (sT) 2000

This function allows the reading of status information by the PPU.
When the channel becomes active the 12 bit status byte is sent to the
PPU. Each time the PPU accepts a status byte a new updated status byte
is sent to the PPU. The process is terminated when the PPU DCN's the

channel.
01234567891011
IAlBICIDIEIFIGIHlIlUIUIU |
Vobrt oo 4} \
STATUS BYTE
Where:
A = set to 1 whenever the 7/32 is initialized
B = set to 1 when an attempt is made to write to a non-existant
memory location in the 7/32
CD = a two bit status detailing the condition of the last byte accepted

by the PPU on a read.

00 no error data is valid
: 01 parity error
’ 10 memory malfunction
1 read from non-existant




value of the mgde bit when error occurgg,//’ébﬁi;

set to 1 if a read was in progress ehri an error occured
set to 1 if a write was in progress ehf an error occured
a Halt Load function is in progress

an Interrupt request is pending

undefined at this time

C—IgHOmm
nwae nunan

CLEAR INITIALIZE 0001 dddddddd d = don't care

This function allows the PPU to clear the Initialize flag in the status
register.



"7B50—FRONT-END DEVICES 06/19/86 .23.53.54. PAGE 1

SOCKET ADDRESS TYPE SUBSYS CONN/COMMENTS
PRT: I1/0 ORD ROUTE
INT: PHONE BAUD RATE NOLOGIN IOTERM TERMINAL RESTRICTIONS
1 002 TTY INT - AUTO YES YES CRT 7/32 CONSOLE

........ 006 BUS A - mmm o m o m e ooooooae-

2 030 PALLS  INT - AUTO YES A-00 OPERATOR TTY
3 0AQ CMUX 2 INT - 4800 C-00 BIU HSTCOO
4 OA2 CMUX 2 INT - 4800 C-01 BIU HSTCO1
5 QA4 CMUX 2 INT - 4800 C-02 BIU HSTCO2
6 OA6 CMUX 2 INT - 4800 C-03 BIU HSTCO3
7 OA8 CMUX 2 INT - 4800 C-04 BIU HSTCO4
8 QAA CMUX 2 INT - 4800 C-05 BIU HSTCOS5
9 OAC CMUX 2 INT - 4800 C-06 BIU HSTCO6
10 OAE CMUX NT - AUTO C-07 BAD
11 0BO CMUX 2 INT - 4800 C-09 BIU HSTCO9
12 0B2 CMUX 2 INT - 4800 C-08 BIU HSTCO8
13 OB4 CMUX 2 INT - 4800 C-11 BIU HSTC11
R Rt i
- - [A—HSTC43-
16 OBA CMUX 2 INT - 4800 C-12 BIU HSTC12 C
17 OBC CMUX 2 INT - 4800 o-axw.E»m.Rt& %NV.
18 0COo CMUX 2 INT - 4800 C-16 IBMPC 110-1
19 0C2 CMUX 2 INT - 4800 C-17 IBMPC 110-2
20 0oc4 CMUX 2 INT - 4800 C-18 IBMPC 110-3
21 0C6 CMUX 2 INT - 4800 C-19 IBMPC 110-4
22 ocs CMUX 2 INT - 4800 C-20 IBMPC 110-5
23 QCA CMUX 2 INT - 4800 C-21 IBMPC 110-6
24 0cC CMUX 2 INT - 4800 C-22 IBMPC 110-7
25 OCE CMUX 2 INT - 4800 C-23 IBMPC 110-8
26 QDo CMUX 2 INT - 4800 C-24 IBMPC 110-9
27 0oD2 CMUX 2 INT - 4800 C-25 IBMPC 110-10
28 0D4 CMUX 2 INT - 4800 C-26 IBMPC 110-11
29 0D6 CMUX 2 INT - 4800 C-27 IBMPC 110-12
30 oD8 CMUX 2 INT - 4800 C-28 IBMPC 110-13
31 ODA CMUX 2 INT - 4800 C-29 IBMPC 110-14
32 oDC CMUX 2 INT - 4800 C-30 IBMPC 110-15
33 ODE CMUX 2 INT - 4800 C-31 IBMPC 110-16
34 QEQ CMUX 2 INT - AUTO-4800 CXIB .B-24 515-4
35 QE2 CMUX 2 INT - AUTO-4800 /v € B-25 220
36 OE4 CMUX 2 INT - AUTO-4800 38 A —B-26 502-1 KEYPUNCH
37 QOE6 CMUX 2 INT - AUTO-4800 B___B-27 SPARE
38 OEB CMUX 2 INT - AUTOD-4800 T —8-28 SPARE 30—
39 OEA CMUX 2 INT - AUTO-4800 \;w m@ <eob¥=q —B-29 SPARE
40 OEC CMUX 2 INT - AUTO-4800 ' 5tz —B-30 SPARE
41 OEE CMUX 2 INT - AUTO-4800 sct% TB-31 SPARE
42 OF0 CMUX 2 INT - AUTO-4800 B-32 SPARE
43 QF2 CMUX 2 INT - AUTO-4800 B-33 SPARE
44 OF4 CMUX 2 INT - AUTO-4800 B-34 SPARE
45 OF6 CMUX 2 INT - AUTQ-4800 B-35 SPARE
46 OF8 CMUX 2 INT - 4800 B-36 BIU HSTB36
47 OFA CMUX 2 INT - 4800 B-37 BIU HSTB37
48 OFC CMUX 2 INT - 4800 B-38 BIU HSTB38
49 OFE CMUX 2 INT - 4800 B-38 BIU HSTB39
50 032 PALLS  INT 353-8500 AUTO A-01 353-8500 1A1
51 034 PALLS  INT 353-8502 AUTO A-02 353-8502 1A2
52 036 PALLS  INT 353-8504 AUTO A-03 353-8504 1A3
53 038 PALLS  INT 353-8506 AUTO A-04 353-8506 1A4
54 03A PALLS  INT 353-8508 AUTO A-05 353-8508 1A5
55 03C PALLS  INT 353-8510 AUTO A-06 353-8510 1A6
56 O3E PALLS  INT 353-8512 AUTO A-O7 353-8512 1A7
{ 857 040 PALLS  INT 353-8514 AUTO A-08 353-8514 1A8
nmmv 042 PALLS  INT 353-8516 AUTQ A-09 353-8516 1A9
59 Q44 PALLS INT 353-8518 AUTO A-10 353-8518 1A10Q
60 046 PALLS  INT 353-8520 AUTO A-11 353-8520 1A11



;\amnﬂwmzc DEVICES 06/19/86 .23.53.54. PAGE 2
PoKET ADDRESS  TYPE  SPR3YS 1/0 ORD ROUTE CONN/COMMENTS
INT: PHONE ~ BAUD RATE NOLOGIN IOTERM TERMINAL RESTRICTIONS
61 048 PALLS  INT 353-8522 AUTO A-12 353-8522 1A12
62 044 PALLS  INT 353-8524 AUTO A-13 353-8523 A#43.
63 04C PALLS  INT 353-8526 AUTO A-14 353-8526"1A14Y),
64 O4E PALLS  INT 353-8528 AUTO A-15 353-85281A15/hn
65 050 PALLS  INT 353-8530 AUTO A-16 353-8530 1A16
66 052 PALLS  INT 353-8532 AUTO A-17 353-8532 1B1
67 054 PALLS  INT 353-8550 AUTO A-18 353-8550 182
68 056 PALLS  INT 353-8552 AUTO A-19 353-8552 1B3
69 058 PALLS  INT 353-8554 AUTO A-20 353-8554 1B4
70 05A PALLS  INT 353-8556 AUTO A-21 353-8558 1B5
05C PALLS  INT 353-8558 A-22 353-8%58) 1B6
OSE PALLS  INT - (AUT0-4800 > T=A=23 SPARE -~ 28€C0 >
73 060 PALLS  INT 353-8562 AUTO A-24 mmu,mmmuu_mm )
74 062 PALLS  INT 353-8564 AUTO A-25 353-8 189
75 064 PALLS  INT 353-8566 AUTO A-26 353-8566 1B10
76 066 PALLS  INT 353-8567 AUTO A-27 353-8567 1B12
77 068 PALLS  INT 353-8570 AUTO A-28 353-8570 2A1
78 06A PALLS  INT 353-8572 AUTO A-29 353-8572 2A5
79 06C PALLS  INT 353-8574 AUTO A-30 353-8574 2A9
80 O6E PALLS  INT 353-8576 AUTO A-31 353-8576 2A13
81 070 PALLS  INT 353-8578 AUTO B-00 353-8578 281
82 072 PALLS  INT 353-8580 AUTO B-01 353-8580 2BS
83 074 PALLS  INT 353-8582 AUTO B-02 353-8582 2B9
84 076 PALLS  INT 353-8584 AUTO B-03 353-8584 2B13
82 g pas o - ameo O ——aor seage
87 07¢ PALLS  INT 3538585 - AUTe v B-06 353-8585 2B15
88 O7E PALLS  INT 353-8586 AUTO 353-8586 2C1
89 080 PALLS  INT 353-8587 AUTO 353-8587 2C3
90 082 PALLS  INT 353-8588 AUTO 353-8588 265
91 084 PALLS  INT 353-8599 AUTO 353-8599 207
92 086 PALLS  INT - AUTO SPARE
93 088 PALLS  INT - AUTO 508 DIGITIZER
34 08A PALLS  INT - AUTO ARE -
95 08C PALLS  INT 353-8560 AUTO WMmu-mmmo“umq
96 08E PALLS  INT - AUTO-4800
97 090 PALLS  INT 353-8594 AUTO 353-8594 2D9
98 092 PALLS  INT - AUTO BAD
99 094 PALLS  INT 353-8596 AUTO 353-8596 4B15
100 096 PALLS  INT 353-8597 AUTO 353-8597 1B15
101 098 PALLS  INT 353-8598 AUTO 353-8598 1816
102 09A PALLS  INT 353-8595 AUTO 353-8595 2011
103 09C PALLS  INT 353-8568 AUTO 353-8568 1B13
104 03E PALLS  INT 353-8569 AUTO 353-8569 1814
........ 007 BUS B I
105 1A0 CMUX 2 INT - AUTQ-4800 G-00 208 TAPE LIB
106 1A2 CMUX 2 INT - 4800 G-01 110-17 (FRONT)
107 1A4 CMUX 2 INT - AUTO-4800 G-02 SPARE
108 1A6 CMUX 2 INT - AUTO-4800 G-03 515-2
109 1A8 CMUX 2 INT - 9600 G-04 COMNET PDP 11/70
110 1AA CMUX 2 INT - AUTO-4800 G-05 AG ECON 306- 1
111 1AC CMUX 2 INT - AUTO-4800 G-06 WOmGGON—S0TT %3\&
112 1AE CMUX 2 INT - AUTO-4800 G-07 505- 1
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vmn024.m20 DEVICES 06/19/86 .23.53.54. PAGE 4

C«eT ADDRESS TYPE  SUBSYS CONN/COMMENTS
s0 PRT: 1/0 ORD ROUTE
INT! PHONE  BAUD RATE NOLOGIN IOTERM TERMINAL RESTRICTIONS

173 188 PALLS  INT - AUTO E-16 210-A9 PT2
174 18A PALLS  INT - AUTO E-17 210-A2 PT5
175 18C PALLS  INT - AUTQ E-18 210-A1 PTA4
176 18E PALLS  INT - AUTO E-19 210-A7 PT6
177 190 PALLS  INT - AUTO E-20 SPARE

178 192 PALLS  INT - AUTO E-21 SPARE

179 194 PALLS  INT - AUTO E-22 SPARE

180 196 PALLS  INT - AUTO E-23 SPARE

181 198 PALLS  INT - AUTO E-24 210-A10 PT3
182 19A PALLS  INT - AUTO E-25 210-A8  PT1
183 19¢ PALLS  INT - AUTOQ E-26 SPARE

184 19E PALLS  INT - AUTO YES YES E-27 1/0 TERMINAL
185 1E6 PR96E PRT - AUTO 80 B PRINTER PAF80
186 1E8 PRE4 PRT - AUTO 81 8 PRINTER PAUBY
187 1EA PR64 PRT - AUTO 82 A PRINTER PAU82
188 1EC PR96 PRT - AUTO 83 c PRINTER PAF83
........ 008 BUS - = - oo m ot s m oo oo
189 2B0  CMUX 2 INT - AUTO F-09 ENG 504- 1
190 282 CMUX 2 INT - AUTO F-08 ENG 504-2
191 284 CMUX 2 INT - AUTQ-4800 F-11 SYS 301-4
192 286 CMUX 2 INT - 4800 F-10 BIU HSTF10
193 288 CMUX 2 INT - 4800 F-13 BIU HSTF13
194 2BA CMUX 2 INT - 4800 F-12 BIU HSTF12
195 2BC CMUX 2 INT - 4800 F-15 BIU HSTF15
196 2BE CMUX 2 INT - 4800 F-14 BIU HSTF14
197 2€0  CMUX 2 INT - 4800 F-17 BIU HSTF17
198 2€2 CMUX 2 INT - 4800 F-16 BIU HSTF16
199 2¢a CMUX 2 INT - 4800 F-19 BIU HSTF19
200 2C6 CMUX 2 INT - 4800 F-18 BIU HSTF18
201 acs CMUX 2 INT - 4800 F-21 BIU HSTF21
202 2CA CMUX 2 INT - 4800 F-20 BIU HSTF20
203 a2cc CMUX 2 INT - 4800 F-23 BIU HSTF23
204 2CE CMUX 2 INT - 4800 F-22 BIU HSTF22
205 200 CMUX 2 INT - 4800 F-25 BIU HSTF25
206 202 CMUX 2 INT - 4800 F-24 BIU HSTF24
207 204  CMUX 2 INT - 4800 F-27 BIU HSTF27
208 206  CMUX 2 INT - 4800 F-26 BIU HSTF26
209 208 CMUX 2 INT - 4800 F-29 BIU HSTF29
210 20A CMUX NT - AUTO F-28 BAD

211 2DC  CMUX 2 INT - 4800 F-31 BIU HSTF31
212 2DE CMUX 2 INT - 4800 F-30 BIU HSTF30
........ 009 BUS D === - - - oo ms e oo
213 330  PALLS  INT - 4800 -00 212-A1

214 332 PALLS  INT - 4800 -01 212-A2

215 334 PALLS  INT - 4800 -02 212-A3

216 336 PALLS  INT - 4800 -03 212-A4

217 338 PALLS  INT - 4800 1-04 212-A5

218 33A PALLS  INT - 4800 1-05 212-A6

219 33c PALLS  INT - 4800 1-06 212-A7

220 33E PALLS  INT - 4800 1-07 212-A8

221 340 PALLS  INT - 4800 -08 212-B1

222 342 PALLS  INT - 4800 -09 212-82

223 344 PALLS  INT - 4800 -10 212-83

224 346  PALLS  INT - 4800 -11 212-B4

225 348 PALLS  INT - 4800 -12 212-B5

226 34A PALLS  INT - 4800 -13 212-B6

227 34C PALLS  INT - 4800 -14 212-B7

228 34€ PALLS  INT - 4800 -15 212-88




RONT-END DEVICES
. 06/19/86 .23.53.54. PAGE 5

LcKET ADDRESS TYPE SUBSYS
- PRT: 1/0 ORD ROUTE CONN/COMMENTS
INT: PHONE BAUD RATE NOLOGIN IOTERM TERMINAL RESTRICTIONS
229 350  PALLS  INT -
230 352 PALLS INT - Mmmw 1215 313:¢8)
231 384  PALLS INT - 4800 1213 313783
232 386  PALLS  INT - 4800 1218 3138
233 358  PALLS  INT -
233 35A  PALLS INT : 4500 139 313768
235 35C  PALLS  INT . 4800 1235 213785
236 35 PALLS  INT - 4800 1233 313°&
237 3A0  CMUX 2 INT - 4800
238 32  CMUX 2 INT - 4800 o83 3131E8 hanoTeaP
239 34  CMUX 2 INT - 4800 083 31363
240 36 CMUX 2 INT - 4800 H-03 515 ¢a
241 3A8  CMUX 2 INT - 4800 o3 513765
242 3AA  CMUX 2 INT - 4800 H-oa 315 b
243 3AC  CMUX 2 INT - H-9e 313°88
4800
244 3AE  CMUX 2 INT - 4800 H8% aad Y’
24 e H-07 BAD
CMUX 2 NT -
248 382  CMUX 2 INT - 4800 H-98 515
247 384  CMUX 2 INT : 4800 195 315283
248 386  CMUX 2 INT - 4800 019 31309
249 388 CMUX 2 NT - 4800 no1d 3aRR
250 38A  CMUX 2 INT - 4800 H-13 2pARe
281 38C  CMUX 2 INT - 4800 H-13 2PARE
252 3BE  CMUX 2 INT - 4800 H-1s 2PARE
253 3C0  CMuX 2 INT -
354 362 CMUX 2 INT - 4800 1258 BIU HaTiss
255 3C4  CMUX 2 INT - 4800 1238 By HaTise
256 366 CMUX 2 INT - 4800 1235 BI0 HaTi3s
257 3C8  CMUX 2 INT - 4800 1238 81U HaTi3a
288 36A  CMUX 2 INT - 4800 1238 BIb 127138
289 36 CMUX 2 INT - 4800 1233 BIU HaT130
560 3CE  CMUX 2 INT - 4800 1239 BIU B3
I-31 BIU HSTI31
261 300 CMUX 2 INT - 4800
262 302  CMUX 2 INT : 4800 9-03 BIU HaTUeq
263 304  GMUX 2 INT - 4800 -0 BIU HaTuo2
264 306  CMUX 2 INT - 4800 9-93 B10 HaT9o3
265 308  CMUX 2 INT - 4800 4-03 BIU HaTuoa
266 30A  CMUX 2 INT - 4800 .04 BIU HaT90s
267 30C  CMUX 2 INT - 4800 4-08 BIU HaTooa
268 3DE CMUX 2 NT - 4800 y-g8 BIU H3TJoe
J-07 BIU HSTJO7
269 3E0 - CMUX 2 INT - 4800
270 3E2  CMUX 2 INT - 4800 9-98 BIU HaTuos
371 3E4  CMUX 2 INT - 4800 9-93 BIU HaT9%0
272 3E6  CMUX 2 INT - 4800 919 BIY HRI9NS
273 3E8  CMUX 2 INT . 4800 9-13 BIL HaTgis
274 3EA  CMUX 2 INT - 4800 9-13 Bid H1913
275 3EC  CMUX 2 INT - 4800 9°13 BIU H1ie
276 3EE  CMUX 2 INT - 4800 4-14 Bio HeT9id
J-15 BIU HSTJ15



\Ql.ﬂxmz_u DEVICES 06/19/86 .23.53.54. PAGE 6
”~

cockeT ADDRESS TYPE  SUBSYS 1/0 ORD  ROUTE CONN/COMMENTS
INT: PHONE ~ BAUD RATE NOLOGIN IOTERM TERMINAL RESTRICTIONS
1 002  TTY INT - AUTO YES YES  CRT 7/32 CONSOLE
2 0AO  CMUX 2 INT - AUTO YES . F-O1 OPERATOR TTY
3 O0A2  CMUX 2 INT - 4800 F-00 BIU HSTFOO(MES
4 OA4  CMUX 2 INT - 4800 F-03 BIU HSTFO3(M65
g oM e o -2 B BT
7 OAA  CMUX 2 INT - AUTO F-04 504-3
8 OAC  CMUX 2 INT  353-0869  AUTO F-07 353-0869 1C7
........ 006  BUS € === === === mm s e e e e Sooooooosoooo-ooo-oooo-
9 0BO  CMUX 2 INT - AUTa F-09 ENG 504-1
10 0B2  CMUX 2 INT - AUTQ F-08 ENG 504-2
11 QB4  CMUX 2 INT - AUTO-4800 .2 F-11 SYS 301-4
12 O0B6  CMUX 2 INT - 4800 L F-10 BIU HSTF10
13 OB8  CMUX 2 INT - 4800 == F-13 BIU HSTF1{3
14 OBA CMUX 2 INT - 4800 5= 3 F-12 BIU HSTF12
15 OBC  CMUX 2 INT - 4800 - & F-15 BIU HSTF15
16 OBE  CMUX 2 INT - 4800 g F-14 BIU HSTF1{4
17 QCO  CMUX 2 INT - 4800 i F-17 BIU HSTF17
18 0C2  CMUX 2 INT - 4800 cusa F-16 BIU HSTF16
20 0ce  cwox 3 INT : 4800 28,2 E-18 BIU H3TFI8
21 0C8  CMUX 2 INT - 4800 SoL3 F-21 BIU HSTF21
22 OCA  CMUX 2 INT - 4800 "G F-20 BIU HSTF20
23 QCC  CMUX 2 INT - 4800 52 F-23 BIU HSTF23
22 OCE  CMUX 2 INT - 4800 oo F-22 BIU HSTF22
RO® amim - P 133 B nerEs
38 b6 Gmux 3 INT : 4800 §38, F-36 B10 H3TFae
- 2L N -
29 oD8  CMUX 2 INT - 4800 Jexy F-29 BIU HSTF29
30 ODA  CMUX NT - AUTO Soad F-28 BAD
31 ODC  CMUX 2 INT - 4800 et F-31 BIU HSTF31
32 ODE  CMUX 2 INT - 4800 <52¢ F-30 BIU HSTF30
........ 008 BUS D == == - == mm s e oo oo
33 130 PALL NT - 4800 1-00 212-A1
34 132 PALL NT - 4800 1-01 212-A2
35 132 PALL NT - 4800 1-02 212-A3
36 136 PALL NT - 4800 1-03 212-a3
37 138 PALL NT - 4800 1-04 212-A5
38 134 PALL NT - 4800 1-05 212-A6
39 13C  PALL NT - 4800 1-06 212-A7
40 136 PALL NT - 4800 1-07 212-A8
41 140 PALLS  INT - 4800 1-08 212-B1
42 142 PALLS  INT - 4800 1-09 212-B2 ,
43 143 PALLS  INT - 4800 1-10 212-B3
a3 146  PALLS  INT - 4800 I-11 212-B3
45 148 PALL NT - 4800 I-12 212-BS
46 14A  PALL NT - 4800 I-13 212-B6
47 14C  PALL NT - 4800 1-14 212-87
48 14E  PALL NT - 4800 1-15 212-88
49 150  PALL NT - 4800 1-16 212-C1
50 152 PALL NT - 4800 1-17 212-C2
51 154  PALL NT - 4800 1-18 212-¢3
52 156  PALL NT - 4800 1-19 212-Ca
53 158 PALL NT - 48 - -
524 15A  PALL NT - 3800 139 313°G8
55 15C  PALL NT - 4800 1-22 212-C7
56 15€  PALL NT - 4800 1-23 212-C8




_-FRONT-END DEVICES 06/19/86 .23.53.54. PAGE 7

SOCKET ADDRESS TYPE SUBSY CONN/COMMENTS
PRT: 1/0 ORD ROUTE :
INT: PHONE  BAUD RATE NOLOGIN IOTERM TERMINAL RESTRICTIONS
57 1AQ CMUX 2 INT - 4800 H-00 212-ES HANDICAP
58 1A2 CMUX 2 INT - 4800 H-01 212-E6
59 1A4 CMUX 2 INT - 4800 H-02 212-E7
60 1A6 CMUX 2 INT - 4800 H-03 212-E8
61 1A8 CMUX 2 INT - 4800 H-04 212-Di
62 1AA CMUX 2 INT - 4800 H-05 212-D6
63 1AC CMUX 2 INT - 4800 H-06 212-D7
64 1AE CMUX 2 INT - 4800 H-07 BAD
65 1BO CMUX 2 INT - 4800 H-08 BAD
66 1B2 CMUX 2 INT - 4800 H-09 212-D2
67 1B4 CMUX 2 INT - 4800 H-10 212-D3
68 1B6 CMUX 2 INT - 4800 H-11 212-D4
69 188 CMUX 2 INT - 4800 H-12 SPARE
70 1BA CMUX 2 INT - 4800 H-13 SPARE
71 1BC CMUX 2 INT - 4800 H-14 SPARE
72 1BE CMUX 2 INT - 4800 H-15 SPARE
73 1CO CMUX 2 INT - 4800 1-24 BIU HSTI24
74 1C2 CMUX 2 INT - 4800 1-25 BIU HSTI25
75 1C4 CMUX 2 INT - 4800 1-26 BIU HSTI26
76 1C6 CMUX 2 INT - 4800 1-27 BIU HSTI27
77 iC8 CMUX 2 INT - 4800 1-28 BIU HSTI28
78 1CA CMUX 2 INT - 4800 1-29 BIU HSTI29
79 1CC CMUX 2 NT - 4800 1-30 BIU HSTI30
80 1CE CMUX 2 INT - 4800 I1-31 BIU HSTI3{
81 1DO CMUX 2 INT - 4800 J-00 BIU HSTJOO
82 1D2 CMUX 2 INT - 4800 J-01 BIU HSTJO1
83 1D4 CMUX 2 INT - 4800 J-02 BIU HSTJO2
84 1D6 CMUX 2 INT - 4800 J-03 BIU HSTJUO3
85 1D8 CMUX 2 INT - 4800 J-04 BIU HSTUO4
86 1DA CMUX 2 INT - 4800 J-05 BIU HSTJO5
87 1DC CMUX 2 INT - 4800 J-06 BIU HSTJUO6
88 1DE CMUX 2 INT - 4800 J-07 BIU HSTUO7
89 1EQ CMUX 2 INT - 4800 J-08 BIU HSTJOS
90 1E2 CMUX 2 INT - 4800 J-09 BIU HSTJO9
91 1E4 CMUX 2 INT - 4800 J-10 BIU HSTJ10
92 1E6 CMUX 2 INT - 4800 J-11 BIU HSTJ11
93 1E8 CMUX 2 INT - 4800 J-12 BIU HSTJ12
94 1EA CMUX 2 INT - 4800 J-13 BIU HSTJ13
.95 1EC CMUX 2 INT - 4800 J-14 BIU HSTJ14
96 1EE CMUX 2 INT - 4800 J-15 BIU HSTJ1S
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ABC
o//

SELECT

INLJIAL 2 ¢0]

\ul

CLEAR CR-AL

SET DCN-¢5
CLEAR cR-ALL

)=

[

ACTIvE 17/

CLEAR CR-ALL VI

MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY

FOR: B8Y: CHECKED: APPROVED: -OATE"

TTLE— M65 -2

SELECT

2




ABc
2

ACTIVE
A
DCN-IN SELECT 01/
ﬁ
T /T -EMABLE MUX-45\
ST-45 FoR STATUS  \ o arT EMPTY J01
SET AUL-2UT \
\nl
—~ SELECT O/ /

T-ENVABLE MUX-£5

oK DATA
SET At -aur WAIT EMPTY s0/
CLEAR oUT-32

LI-GATE INPUT-65
SET IN-45
SET EMPTY-2UT

CLEAR CRD
CLEAR FUhL-IN
SELECT 01/ SELECT 01/ SELECT o1/ o \.« o7 or)
MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY
FOR: BY: CHECKED: APPROVED: DATE: 3
TITLE— M65-3 ACTIVE




A8c
0/0

FeN

t HALT -L2AD
SET ST-65
o SET OCN-@UT SELECT ©O//
CLEAR FCNM-IN
SE7 ZIP :
I-GATE Sp-B/7S
S Ser DN pOT SELECT o//
CLEAR CR-ALL

SELECT ©//

MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY

FOR: B8Y: CHECKED: APPROVED: DATE!

TITLE— M65-4 FCN




A8C
\b)

WAIT EMPTY

ACTIVE ///

MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY

FOR: ey: CHECKED: APPROVED: DATE:

TITLE— ME65-5 WAIT EMPTY
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Ka=B.C. (DCN-IN4ST=65.0UT~-MODE+4ST~65,0UT=32)

JazB.C. (FCN-IN.DCN-IN. ACTIVE-IN)+B.C. (CRD3)

Kb=A.8&. (FCN-IN,EQUIP)~A.C, (DCN-IN.ST~654DCN-IN. OUT-MODE.
OUT-32)+A.C

Jb=A.C. (FCN-IN. EQUIP)+A.C. (EMPTY-IN4DCN-IN)

Kc=A.B. (FCN-IN+EQUIP)+A.B. (FCN-IN, EQUIP, DCN-IN)

Jc=A.B. (FCN-IN4EMPTY-IN)+A.B. (CRD3)
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ouT-32
OUT-MODE ST-65

OUTPUT-65 | MODMODE MODE CRD11 | CRDLL

eUTPUT-32 OUTPUT-32
0 4 %2 " |1
1
1 5 3 PF PF
e 6 4 IN-MODE | ST-32
3 7 5 OUT-MODH WRW
4 8 6 SPO DCN-65
5 9 7 sPl RT
6 10 10 sP2 ACK2
7 11 11 sP3 ACK
* 12 12 SPG oUT-32
9 13 13 SP5 IN-65
10 14 14 SP6 MODE2
11 15 15 SP7 MODE

*=0 IFHW -1




0
DR
\y! TJEST3
T
_ /
DR BAR
-
DRC
\..|
MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY
FOR: BY: CHECKED: APPROVED: DATE: 3
TITLE— M32-1 DR




—— ATN
SATN

TEST
—17 &
K &
ionlﬁ.Vu.ﬂ /%

J A&
ACK K &
AKC
TEST /= ZRW - RT + (IN-MPOE - (IN-65 1 ODCN-65)
g + QUT-MODE + (BUT-32 +DCN-E5"))

MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY

FOR: BY: —CHECKED! APPROVED: DATE" @

TITLE— M32-2 ATN




D4 -

SOA

9 F x&il'qu :

r —k 2
\ h
‘ — > SET @ur-32

DA— CLEAR IRW
1@( 3

Bl
X
=)

SET oUT-32
CLEAR IRW

TEST 4 =(PUT-32 - 2UT-MPOE ) - DAC

MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY

FOR: BY: CHECKED: APPROVED: DATE: /O

TITLE—M32-3 DA
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2,

OUTOUTS FROM BACKPLACE
SR -~ STATUS REQUEST
DR = DATA REQUEST
CMD  -GORMMAND

DA = DATA AVAILABLE
ADRS - ADDRESS
ACKNOWLADGE

CL07 - POWER FAIL

RACK

SCLRO - POWER UP

INPUTS TO THE BACKPLACE
ATN - ATTENTION
SYN =~ SYNC

HW - HALFWORD MODE

//
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MICHIGAN

FOR: BY.

STATE UNIVERSITY — COMPUTER

CHECKED! APPROVED:

TTLE—

LABORATORY

DATE:

| 2




X = I-ENABLE MUX-65 FOR STATUS
Y = Z-ENABLE MUX-65 FOR DLATA

MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY

FOR: -} CHECKED: APPROVED: DATE.

TITLE— MUX-65

[ 3
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SR _STATUS BITS

BIT

MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY

FOR: 8Y: CHECKED! APPROVED: DATE.

TITLE— COMMAND ~/

/4




REMNINDER OF COMMAND,

BOTH=1, IGNORE

m Ay,
]
& &, 8 8
HoOZ2EBEE I 9w
o B! g3 B § 8
] = H © g
MF w »n H O M = X
m
(&)
H O o8 O ~ &N 0O ¢
Iom.l.lllll
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MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY

FOR: BY: CHECKED! APPROVED: DATE!

TITLE— COMMAND -2

/5




COMMAND

F cMD

D//-0/2
|Kv

\ll.

,wm.ﬂ.hg-&.v {CLEAR

® &

MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY

FOR: 8Y: CHECKED: APPROVED: DATE:

TITLE— C OMMAND =3

/6




@ Dir-prz
T so~F Lot Tzt Lot Lzt
wﬁwﬁwﬂ@ Am&% %ﬁ e s@ mﬁ% S.\@A SET RT vAQ..&a %Q@mi&m Nv Anm% .%RW A@Q »\%mw m&%xsw

QLEAR IN-65

CLEAR BuT-32 >{ ICLEAR DcN-45 DIDI2
CMD BAR
1-syn
T ehp
\nl
_ COMMAND
Z_OI_ob.z STATE UNIVERSITY — COMPUTER LABORATORY
FOR: CHECKED: APPROVED: DATE: |7
._._H_lm..l QQ\X?E ND -4




CMD 2

I-GATE SP-32
Z-SYN

MICHIGAN STATE UNIVERSITY — COMPUTER

LABORATORY

DATE"

FOR: B8Y. CHECKED! APPROVED:

TITLE— CMD2

/| 8




- ORZ2

T [ ceAr 1P
ozt M\ CLEAR SP BITS

MICHIGAN STATE UNIVERSITY — COMPUTER LABORATORY

FOR: 8Y: CHECKED: APPROVED: DATE.

TITLE— MINT -]

/9
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1.

20

2,

S

4

6.

7.

9.

Q
OUT-MUX

DCN=65 (6500SETDCN) Y

SET BY: A(65).B(65).C(65).(FCN-IN.DCN~-IN.ST-65, (IN-MODE+OUT-MODE)
CLEARED: BY: COMMAND

ST-65 N

SET BY: A(65).B(65).C(65).(CRD3.CRD§)

CLEARED BY: A(65).B(65).C(65).(FCN=IN.DCN-IN,ST~65)

1P Y

SET BY: A(65).B(65).C(65).(CRD3.CRD4)

CLEARED BY: DR3.BAR.(DR2C)

EYELTVa@YT N

BET BY: A(65).B(65).C(65). (DCN-IN.ST=65.IN-MODE. FULL-IN.IN-65)
CLEARED BY:

EMBLYOUYT N

SET BY: A(65).B(65).C(65). (DCN-IN.ST=65+0UT-MODE.OUT-32)
CLEARED BY:

IN-65 YY

SET BY: A(65)B(65)C(65).(DCN-IN,ST-65,IN-MODE, FULL-IN)

CLEARED BY: DR BAR.(DRC)

OUT-32 y

SET BY: DA BAR. (DAC)

CLEARED BY: A(65)B¥(65)CC(65), (DCN=IN.ST=65.0UT-MODE)
DCN-OUT N
SET BY: A(65).B(65).C(65). (CRD3. (CRD4-IP))+COMMAND (DO9)
CLEARED BY:

IRW Y
SET BY: ACK BAR. (ACKC)

CLEARED BY: DA BAR, (DAC)+DR BAR. (DRC)
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10.

11,

12,

13.

140

15,

16.

MODE

SET BY: COMMAND. (D15.(DIL.D12))
CLEARED BY: COMMAND, (D15.(D11.D12))
MODE2

SET BY: COMMAND. (D14, (D11.D12))
CLEARED BY: COMMAND. (D14.(DI1.D12))
RT

SET BY: COMMAND. (D13. (DI1.D12))
CLEARED BY: COMMAND. (D13.(D11.D12))
OUT-MODE

SET BY: COMMAND. (D12.D11)

CLEARED BY: COMMAND. (D12)

IN-MODE

SET BY: COMMAND. (D11.D12)

CLEARED BY: COMMAND. (D11)

ST-32

SET BY: COMMAND, (D10)

CLEARED BY: COMMAND. (D10)

PF

SET BY: CLRO7

CLEARED BY: CLEAR

OUT-MUX

</
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ACTIVE = S(111)-= ABC

Ka = ABC,DCN-IN+ABC.DCN-IN,ST-65. (OUT-MODE+OUT-32)

X4 = ABC,DCN-IN,ST-65+ABC.DCN-IN,ST-65, OUT-MODE.OUT-32

MUX 65-ST= ABC.DCN-EN.ST-65 _

FULL-OUT=ABC . DCN-1IN. ST-65+ABC, DCN-IN. ST-65. OUT-MODE , OUT~32
INPUT-65-= ABC.DCN-IN.ST-63.IN=MODE,FULL=IN, IN-65

IN-65 = ABC.DCN-IN,S5T-65,IN-MODE.FULL-IN.IN-65

EMPTY-OUT = ABC.DCN=IN.ST-65.IN-MODE. FULL-IN.IN-65

CLEARED CRD = ABC,DCN-IN.ST-65.IN-MODE.FULL-IN.IN-65
CLEARED FULLIN-=ABC.DCN-IN.5T~65. IN-MODE,FULL-IN, IN=65

CLEARED OUT-32 = ABC,DCN#IN,ST-65.0UT-MODE, OUT~32

= $(010) = ABC
Ja = ABC,CRD3

ST-65 = ABC.CRD3.CRD4

DCN-OUT = ABC.CRD3.CRD4+ABC.CRD3,CRD4.IP
CLEAREMBN-IN = ABC.CRD3.CRD4

Jc = ABC.CRD3

1P-=ABC.CRD3,CRD4 . IP

CLEAR CR-ALL = ABC.CRD3.CRD4,IP

SP-BITS = ABC.CRD3.CRD4.TIP

EMPTY = S(101) = ABC
Jg = (ABC.EMPTY~IN)+ (ABC.DCN-IN)

CLEAR EMPTY-IN-= ABC,EMPTY~-IN

22
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£c

N
INITIAL = S(000) = ABC
Ja = ABC (FCN-IN+FULL-IN#DCN-IN+ACTIVE+EMPTY) = INITIALS

INITIAL® = S(001) = ABC

ELEAR CR-ALL = ABC, (FCN-IN+EQUIP)

Jb = ABC,FCN-IN,EQUIP = INITIAIQT

Kc = ABC, (FCN-IN+EQUIP) = INITIALBS

SELECT = S(011) = ABC
CLEAR CR-ALL = ABC,DCN=-IN. (EQULP.FCN-IN4FCN-IN)
CLEAR ST-65 = ABC.FCN-IN.DCN-IN
DCN-65 = ABC.FCN-IN,DCN-IN.AST#é5+(IN-MODE +0UT-MODE )
Ja = ABC.FCN-IN,DCN-IN.ACTIVE-IN
Ka = ABC.FCN-IN,EQUIP

Ke = ABC.FCN-IN,EQUIP.DCN-IN = SELECTU
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