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This .communication yill be via data sets and private or public sﬁitchedqs
4 . o . s
telgphone facilities. This/is accomplished by Prografzjng the Serial Line
'»\ ) b . } "
Intérfadé DLI1-W which is a character- buffered commuhication inter face -
\ ! N . - " .

QEI{gned to assemble or dis-hssqmble the serial information required by

" the cémmunication device for parallel,transfer to ,or from the’PDPll/ds ’
3
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The «¢Bject iye of thxssﬁrOJect }S‘to develop Qpnyunlcatton,software for
sz 1 - - (X
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the*PDPll/&S MLnLvComputer. To permzt the-¥DPll/45 to to codmunicate with
‘o P . B
- a remote termlnal,rgpotq¢PDPll, or with a full size cofmputer as the N‘
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yCDC-6000 Computet series. . - . e ’
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Unlbus The 1*ferface provxde the uaér with a choise of 11ne speeds, ° o
b +. ' M

character size, stop-code length, parity selegtion, line control funqtion ‘.
. ? h .
, and status indication, e ' - - .

- w

The DL11-W Serial Line lInterface flexibility provide complete data set °

control. T
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This report provides a complete description. of the hardware and

~

software components used to‘interface the PDP11/45 Mini Cémputer with a

remote cémputer via telephone lines facilities.

- 3
0y ]

The report presents: The general description,operating specification,

detailed description ,installation and connection’, programming .
. 9

. -

informdt ion ,hardware and soffware configuration of the DL11-W.Serial
Line Interface. - L . ' -

.
[

A detailed Jéscription‘of the communication program features,program
listing and flow-chart, a ddtailed procedure of a communication

session | S - ‘ ’ o -

with the compass computor are provided. ) .
. - L _

The report presents tables and illustrations to support\the

a

description ' ' . ¢

of the DLI1-W Unit. ' ; . >/
: ) = _ | )

The report is devided into four major chdpters: -

' '

Introduction ,hardvware configuration ,software configuration ,and the.

=

=5,
communitation program description. -

‘ .
.
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s

- .
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. that are capable of simultaneous 2-way communication.

‘basic tool 'in understanding and analyzing the communication program ° .- }

runibus.

- / ) N
‘containing two independent communication un1ts(Rece.1yer and Transm1tter), A

The DL11~W provid‘es the user with the choice of line speed:s",baud

. . R A 1‘“‘ T )
3 oA ~, - 3
’ * < "
. o - . ' ; ] ° \
: B ; . . i
2 : ‘ ’ " CHAPTER 2'
| : S - /
: HARDWARE DESCRIPTTON
, * " . ’ . i
2.1 Scope )
This chapter presents the functional description and operating Ly
', . |

«

specification o& the DL11-W interface unit. This information is \Ehe"‘*

‘ ¢ ' D
described in chapter- 3.

2.2 General Description . . o
5 )

The DL11-W Serial Line Unit is a character-buffered comun:ication -

(]
‘

interface designed to assemble or disassemble the serial informmation v

required by the modem for parallel transfer to or from the PDP—lly '
. : ~ .

- . -

. ] . - ) .

. B - v
. -

The DL11-W consists of a single integrated circuit quad board ’ J
7 : . : \

" .

-

The DL11~W inte;}face provide the logic and buffer registers .necessary g4 .. \
. ] '
for program-controlled transfer of data between the PDP-1l system

2 S

requiring parallel data and an external device requiring serial

data.The interface also provide status and control bits that may be R
controlled by the program,the interface, or the modem for command ~ ) v
,monitoring and interrupt functions. b * !

. A

ratés,character size,stop-code length,line control functions,and status -
inﬁcators‘.

The DL11-W has ETA level converter to éhange bipolar .serial input data

to TT1 logic levels and TT1 logic level serial outputs to the bipolar

. P

signals required by the modem. . ) ' -

2 - . . . §
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v
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2.3 Functional Description .

i

. s '
DLI1-W Modem Interface: The following dicussion is supported by the

DLI11-W block diagram.Figure 2-1.

.

§e@§a{ informat ion received or transmitted by the modem is assembled or
disassembled by the DL11-W interface for parallel transfer to or from .

the PDP-11 UNIBUS . When the processor puts gggaddress on thé bus,The’

- v

DLI1+W decodes the address to detemiﬁ%.the selected external

-
'

devise,and wether it is to perform an input or output opsration, \\
( a \/
The Transmitfer function : ! ,

s .
It perform parallel-to -serial conversion of 5,6,7,or 8 level codes.

Data from the JNIBUS is loaded in parallel into the DL-11 héldinglv
» N i~
register. When the transmitter shift register is empty,The content of

the holdin register is shifted 'into the transmitter shift register and
o .

the XMIT RDY flag comes up. a second character from the bus can then

be loaded into_the holdilng register. However,because the shift register

is still working on previuos data .The shifting operation of the secand

character is delayed until previous character has bgen completely

transmitted.Once the last bit of the character is transmitted to the

.

modem, the interface indicates an interrupt request (XMIT RDY) to indic

[
- d

transfer to the modem. d,&

)

The receiver Function:
. 1

~ . B . . !
When data is received from.the modem,the START bit of the serial dita ‘ ~ i
activates thg interface receiver ldgic and data is loaded one bit/at a. Co . §

‘time into the receiver buffer register.When buffér 1o§§ing is

complete ,the buffer content is transferred to the holding }eg'éter.

o~
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. ‘
The interface sets the (RCVR‘DONE) flag indicating to the proéram that

| .a character has been asspmbled and is ready for transfer to the bus.If
. AR Vi ) .

(RCVR INT ENB) is also set , the (RCVR DONE) flag initiates an
interrupt. sequence ,fhereby cﬁhsing awvectored interrupt. ‘

/ . B . . s

I

’ [N
2.4 Configurations-

The DLI1-W consists of an M7865 quand module with .five dip mounted °*

switch packs.Each’ pack contains either eight or ten individuval toggle

switches.The, packs are labled 81 through S5 on the board; each switch

@

on the pack numbered 1 through 8 or 10.Position for On and OFF are
v . . Q . : . &
clearly indicated on the hardware, . y

M [T

~ Switchf'selection on the DL11-W interféce provide the flexibility needed .

to‘handle a variety of functions. The user has a choice of ‘ ' o a
speeds,character size,stop code lenth,parity,error detection, 20Ma

' € : ) 3 ' k] . )

current, loop or EIA,addresses and vectors,and active or passive modes. i

| . [ , . "y J
a0 o 2:4,1vBaug Rates - o ]

'“ Table 2-] .lists the eight different baud rates available on the DLlI-W , . //:
v . . « R ' o ¢ ‘ .
' N " interface. L

. . . .

v ) > ‘
.

. In our configuration the baud rate is selected to be 300 for both #

¢
. ~

o T g transmitter and receiver . For compatibility with the Bell Modem. - .
, ) N

- F° * M

0

2.4.2 Addresses and vectors selection o . X {

Refer in the wing’d}eussioh to the simplified diagram of the’ o .

. 1

. address selection logi figute 2-3,

The switches on the logic. can be altered so that the module, responds e

3 . 3 -

address assignment for the DL11-W normally fall within the ranges or . -

1

!
to’any address within the range of 774000 to 777777, However, standared T 3% 1
775610 to 776177 or 776500 vo 776677, T ‘
= * N . N ‘
1

v
P
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*’ The Interrupt Vector is determined by the' interpupt control logic.Edch P
pL11-W vithin the system has a unique address .and a'uniciue vect’or.These
\ L4 .o Lo (. P +
are determined by the switches on the‘module. h v <«
" In our case, The addresses reserved for the DEI1-W in the memory‘ space
L 2 * 4 L] . . . -
of the PDP-11/45 covers the area from 1‘76560A to 176566 -in octal base.
' M ¢ ! ’ . - M .
The VECTORS- adresses are 360 for the RECEIVER and 364 for the’ M
. . ~ L . )
2 - . . . it
‘ TRANSMITTER. ‘ ' \ ’ . '
o . N 1 -

It indicates- logic ome when

b 3 ° ’ .
Switch 85 control the address selection.
-, . . »

]

- .

turned off.For vector selection ,on the other hand,switch S2 control
h . X ;

\

the VECTORS addtesses,and-it indicates;l‘ogic oné wheén

'

it is on.

4

-

‘2.4.3 Data Farmjt : S
. 4; . v &
‘The data format'consists of a START. bit,five to eight DATA.bits,a

»

PARITY bit or mno PARITY bit ,and on:e,one and one half,or two STOP bits,

< ¥

When less' than eight DATA bits are seleeted the hardware justifies the

L) . €
- bits into the least signif%ﬁt bit:positions for ct?racters'received
Zby the Interface When transmitting characters ,The program provides the
- . . . s . .
. .

justification into the least significant bits,

u

All variable items within hny data format are selected by gwitches on.
} ‘ N . (' o ¢ -~ -
g the DL1il-W module.Non of the variable can be controlled by the program,

. ¢ ' .
- These switches are listed in table 2-4. : :

.

3

The data format C,onfigura;’. ion for the communication program are as

< : . *\0 B} '

\i\llows, ne START bit,one STOP bit
!

2.5 SPECIFICATIONs

The DLII—W data format is shown jin figure 2-2., <+ - '

.

‘ ’
,8-bit data and no pgritf.

.

-

erat ing and physic—al specifications for the DL11-W Serial Line Unit o ,
" 1 . r )

‘are given in table 2-2,

Pt

o s o A bR o e
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T e e A Table 2-1 nfﬁl—w Baud Rates ;.
e — e P - -
:i' ., » . m/ o Rl ﬂf;;
» " Baud Rate ' TreQsmit « . 'Receive ) AZ
Pl A ' ! v /-‘, f
____________ —_—— 0 _— - Lo
1 - s, .
: S4-10 §3-1 S3-4 $3-2  © 83-3 . §3-5
‘ kg . on . ON oN OFF OFF ‘Q\'OFF
L+ N .
. 150 OFF ON ON /ON ‘s OFF OFF
. 300 ON {{ .OFF OFF OFF 'ON ot
BN , L
600 ON . OFF ON OFF ON OFF L
. \ . ~
1200 ~ON ON % %OFF OFF' OFF " ON- ¢
b W; ~ ‘
2400 OFF OFF OFF ON ON ON
. 4 4800 . OFF -  OFF ON oN ON OFF
’ . \ N
C 9600 ofr 1 ¥ on OFF ON AOFF ON
- I A
:},
r
5 1
o
ata Format v
, ODD,EVEN " RETURN.TO
. OR UNUSED IDLE
/ / /
P | sTop
J

( START.
" BIT OF

NEW CHAR.




‘Prioriti Level

Tab1e 2-2 D
. v

L11-W Operating §pecifications

i .
4

épecification

S

Y

Description

"

Registers

ister Addresses

~

s ros

Inkerrupt Vector Address

(O s
Interrupé Type

Commands

Status Indicators

P e
&

Receiver Status Register (RCSR)

Receiver Buffer Register  (RBUF) ) l

Transmitter Status Register (XCSR)

L
Transmitter Buffer Register (XBUF)

RCSR 176560 e

Q -
Y [y

RBUF - 176562

-
.J/‘xcsx 176564 .

XBUF 176566

N

160 «* Receiver .

364 Transmitter )

BR4 Serial Line Unit o
N r b !

Transmitter Ready (XMIT RDY)

Receiver Done (RCVR DONE) ' )
Receiver Interrupt Enable (RCVR INT ENB)
Transmitter Interrupt Enable (XMIT INT ENB)

Maintenance Mode (MAINT)

Break (BREAK) b ¢

*Receiver Active (RCVR. ACT) )

N
i

Transmitter Ready (XMIT RDY)

Receiver Dond - (RCVR DONE) ] .
Error (ERROR) .

, .
"Overrun (OR ERR) . .

Framming Error (FR ERR)

-

©

[P —
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e

»

[y

av

oo

Basll Rates

Bit Transfer Order

Parity

: Power Required

S

N )
_Temperature Range

' Parity may be odd or even

2.0 A at+5 Vv

N

/
selected;ﬁlor 1.5 STOP bits with 5 DATA b{t

3 -

Parity Error (P ERR) . ‘

Serial'daEZZZO mA active current loop
L 4

Serial data,;p mA passive currer® toop
Serial dq;a,c&gforms to EIA and CCITT . “
specifications.\\

One START Bit;5-,6-,7-,0r8-bit DATA

character ;PARiTY bit (odd,even,or unused);

1 or 2 STOP bits with 6,7,8 DATA bits

selected. ' . )
Baud rates may be 100,150,300,60,1200,2400 ' ’

4800,0r 9600.Any spiit speed combination

possible (transmitter and receiver speeds A I
. ' {
may differ). -

Low-order bit (LSB) first

.
L]

°

Computed on incoming data or inserted on

‘-

outgoing data,depending on type of parity.

e
v

(odd or even) used.

150 mA at =15 V - ' : -
50 mA at level between +9 V'and +15 V

10 to 50 C.

a

[ - - -

~




Table 2-4 Data Format Swi;ches

a )

-

Name Switch Pin No.

e

Function

/-
/

i

No Paity  St=6 35

\ N

Even §4=2 39
Parity -
»

il
STOP Bit S4-5 36

a

B O

\

6)/~Se1 cts thg desired number of stop bits.

.is dependent om the ty of éarity (odd-

Enable or disables#the gari}y bit+in the

4

data character., g .

When enabled, the valug/ of the parity bit
\ R -

or even) selected by the even parity

‘

sgleét(S&-Z) switch, T

When disable,the STOP bits immedfétely .

o

follow the last DATA bit during
N

tranSmission,During reception nthe

-

receivér'dose(not check for parjty.

Switch ON - parity enabled
r. p

Switch QFF - parity disabled
Deé_rminle wether odd or éverg/pari\ty is
to be used.The receiver checks the
incoming character for approgriate

parity;the trénsﬁitter_insert the
appropriate parity value. '
Switch ON - odd g?rity :

Sﬁ&i;h OFF - even parity

Switch ON -, One &top bit. t

Switch OFF - Two STOP bits,but if five

] T~

DATA bits are selected,one ‘and one half

STOP bits will be selected.

10 \




ﬁémbér of + §4~3 ‘38

DATA bits

These two switches are used.together to

S4-4 37 pno&idé a code that selects the desired
. . nwhﬁer of DATA bits in the character.'
B Sh-t4 - S4-3 *  No.of DATA bits
CLs v ON oN 5
ON OE& 6
- OFF - "oN 7
OFF OFF 8
- &
"-
\q
Figure 2-4 Interface Select Address Format
- Decoded When Line Clock is BnaSIed“.
’f’
17 18W5 1413 12 11 1098 76543210
1Ll i1l
. - I B W ] g7fJ
‘Must Be All ls Decoded For Byte Control .
Selected By 1 bf.a
- Switches Registers

”
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s 2-6-DetYaled Descriptio’n ‘ ) T
, ) ;The'cor;lpl_eté DL11-¥W may be di\zided‘ into 12 'functional areas,.Table 2-3
lists these areas and explains-the general purpose of - each. "
| . s ,
! L] - -
;
’f ) o Selection Logic \ . Determine L{' the interface has been selected
" and what type of Opefation (transmitter,or
";‘ " rec‘eiver‘)ﬁas been selected.Permit selection
y . .
5 ‘ of one of four int‘trnal registers .anfi
! .
( i de.terr'nines if the register 1is to perform an
¥ . - -
‘;J N l . : .input or output function, )
| L Registér Logic * - Four internal régisters,addressable by the
\‘ program ,provide data transfer,command and .
. . 4 control,and status monitoring functions for
i - . the interfa’ce. ‘ K L
i - , ‘ \ . |
Infetrupt Request Logic The receiver'or transmitter can request ‘
control of the -Unibus for a vectored
‘ , l interrupt,
:N,F Interrupt Logic X . Permit‘s the'DLll—w to gain fontrol of the B
for a vectored interrupt, '
’
i Transmitter ControI/Logi'c Provides necessary input control signals for

y e \ ‘the UART when it is used o convert parallel

12

F O R i S S L e
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) < 7 o . — ‘.
i . : Y I~ a [ u“ _— ,‘.j“
7 wr L . LI e .3
\ - - - -
S ' . ; o | . s -
! Redeiver Control Logic ‘Provides necessary input control signals for
\l i S < o
: -’ o . : ‘.
. the UART when it is used to convert serial . o
) , - ‘ . )
A .~ data to parallel data reqe}ggd far | . o "
\ * , . . , ) 4
1 7 . ’
2 , transmission ‘to the bus. b
Ar’ | ~Universal Asynchr@ﬁ%bs Perform the necessary serial-to-parallel or . i
Receiver/Transmitter 'parallel—to~3ﬁrial on the data,and supplies
' 2
» (UART) - ~control and err7L detecting bits. w b \
‘ Lo b - T . . *
-~ Baud Rata Logic Determine, the clock frequencies ang L.
. ¥ }\/ ~
, ' ,therefore,the baud rate for transmitter andQ
« ° ¢ "\"
recgiver sections system of the UART. Eight :
n ’ e . )
-« . . .
baud rates are derived from a.single
~ . * . 4 a
T e\ oscillator and are independently switch-
. ® selectable. - -
Maintenance Mode Logic' . PFrform a closed logp test of the serial
. ) . f ]
. / e .
A e Lige unit contfol logic by tying the serial
. ! output of the ’transmitter into the receiver’ )
; , - i , ‘ - ' .
é - - input,forcing the jreceiver clock to the same
] ! -
: frequency as the transmitter clock.,
' & . 2t . S A
- f t
Break Generation [#giX Permit the transmission of continuos space 2
. . _ _ |
° . or "break.'The duration of break can be - [
- - . { N
g . .. /, . g :
2 timed' by the pseudo-transmission ¢f spécific .
s
number of character. :
4 »
., EIA Logic \ Provides necessary level conyerters for use
’ with EIA level devices.
s . v,
. ol
A *, . ot ' 4 ¢ ™~ Y
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The following gesciptién is supported by figure 2-3, /
- ’ - ~ ’

2.6.1 Address. Selection i ‘

The address logic decodes the incoming address information” from the

bus and provides the signal that determines which registe¥ has been .
» ) H
- T4
selectéd ,andvwether it is to perform an input or output function.

’ 4 B .

Jumpers on the logic can be altered 'so that the module responds to an&

address within the fange of 775610 to, 776177 or 776500 to 776677.

hl v -

The first five octal digit of address indicate that the serial line

unit has been, selected .The final octal digits consists. of the AO?,AOI

and .A0O, determine which register has been selected and wether a word -
. * [t

or byte operation is to be performed. The two-mode control .line COI
4 o ’ o

and CO0 determine wetherthe selected register is to perform an input or
<

an qutput operation. '
The address decoding is performed by a series of logic gates inputs to

two 32%8 Read Only Memory‘(RQM).Baﬁically,the state of the five input-

.

lines define 1 of 32 uniques addresses . The content of the ROM

a
.

correspondlng“to that unique address is then available at the output of

the ROM .

L)

14~of the-16 are used. //

2.6.1.1 Inputs ' '

Refer to the simpliffﬁd block diagram of the address selection logic *
shown in figure 2-3. Note that IN and.OUT are used with respect to the

master (controlling) device. Thus ,When thg DL11-W is used,an OUT

N

transfer is transfer of -data out of the master (the processor), and

ingp the interface. Similarly , an IN transfer is the operation of the

‘e

interface furnishi%g data to the processbr.. . ’

14

.

. [ - -
- B ‘e -

s

Each RQM providgs 8 outputs for a total of l6,although onty ——
. \ ghonly
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The addgéss selection lines consists of\IS'Eddress lines on the bus
. ", R R :
(A17-00), bus cantrol lines Cl and CO , and a master synchronization

(MSYN) line. -* . ’

v

The address "selettion Ioéic decodes the gggiésses on the bus, /rv
, e .

The address format is shqyﬁ in figure 2-4,

1. Address™lines Al7-All must be all 1s.This specifies an address in
. m o N
. ’ . i <

the top 4K addresses for device registers.

R [

2. Decoding of adress lines Al0-05 and A3 is determined by switchés.

When a given line switch is ON} the address logic searches for a 0 on
(

&

" that line. If the switch is OFF,the logic,search for a 1. If only the

serial line unit is to be enabled,then decoding of AO4 will also be ‘—

:

detemined by a wwhtch. - ) ’
/ ¢ . .

3. Lines A01,A02 and AO4 are decoded to select one-of the five

addressable devcice_reéisteré. ) :

.

4, Line Cl is used fo select either an input or output function.When Cl

. . . Lo s :
is false, an input (read) operation is selected.When it is true an

output (write or load ) operation is selected.

- ¢

& .
5. %ine A00 is used for byge control in such a manner that no register

- .

control signals are generated when a byte operation is peiformed on the
high-order byte of any registegz

%

2..6,1.2 OUTPUT

! . I3 - \ - » »
The address selection logic output signals are usg¢dyto permit selection

of four l6—bit~registers,anaﬁtétermine wether inforjmation is to be -

N

gated into or out of the master device . all output signals are listed

[}

in table 2-5,

.

|
j
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5{ Function Selected

Table 2-5 Address .Selection’Logic.Output Signals-
—

Bus to transmitter buffer /

)
¢

RBUF BUS H

3 .
RCSR CLK ENB L

Receiver buffer to bus

Bus fo receiver status

b 3

XCSR CLK ENB L. Bus to transmitter status

\SSYN EN L\ Returns BUS SSYN on a valid -
7 ,. address selection
P : ),/"E'la EN L Enables bus‘{driverSOOI;OOB
B - ,004 and 005 '
’ E2250 H Select either buffer(H) or
’ ) transmitterstatus(L) to bus
(7 : | " (bits 0 and 2) ‘
E225TB L Enables bits 0 and 2(above)
; | to bus drivers ‘
E21 S1 H \ Bits 6 and 7 of /
S E22 SO H receiver buffer(S0=L,51=L)
. ) receiver status($0=1,51=L)
. ‘ transmitter status
- (SO=L,;1=L)
E6 EN L Enable bus driv;er's Df)(?, ,
) . and DO7
‘ E23 EN L ‘ Rece%/ status (bit 11)
* ) to s ‘
" < N
| \
: ) 17
<

) [ /
e ————————— 1 et e e o - -

PATO or DATOR H'
PATI or. DATIP
DATO or»“DE{OB -
DATO or .ATOB - .
DATO-, DAYOB , DATT <
or DATIP

i
DT

L

DATI or DATIP :

or DATIP

or DATIP

DATI or DATIP .

DATI or DATIPu
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2.6.2 Connection

s oo FRSI———
w

2;7 INSTALLATION AND CONNECTION

’

2-7-1 Mounting )

Al

]

. T .
in the PSF-II/QS processor

DD]l1-P ih\the backplanes. .
oy ,

«

I
Once the M7856 has
| :

.connected~?s shown

)

Vo

in figure 2-5

.

Pl

.

1 4

3 RN
° »-
1 ]
= .
Al
‘ P2
' ‘ B B
PLL1-W elr ' |E
" ]
MODULE R IR
’ G G

%

» ' N . ' .
Table 2-6 lists connector pin numbers for- the BCO5C cableé connector,
. . .

BCO5C

- 18

[y

3. .
(DD11-C) or an SPC slot in a DDI1-D or a

.
‘

A

v

been ifstalled ,an approprite c¢able must be

.

" The DLILl-W can be mounted,in either_a stmall peripheral controller slot _

’

>

-

>

N
\ ~N
/
/
“1 BELL MODEM
-~
¥
o

Figure 2-% DL11-W ,Modem Coﬁnection Diagram
. g -

&

e t——




' Ta'ble 2-6 Pin Connections

o

“

\ Bérrg Pin M7856 Module ’ BCO5C Modem Cable 5
: #
A Ground , Ground )
B . Ground Ground
C . b Force Busy )
. 5
~,
D ' Sedondary Clear to Segh'
E . \Serial Input(TTL) Interlock In
-"\
S N Serial Output((EIA) ¢ Transmitted Data
. .
H 20 mA Interiock ' : .
i Serial Tnput (EIA)- Received Data S
-
IR +Serial Input(20mA) . "
Y
-L ) External Clock
Mo EIA Interlock Interlock Out
v N . Serial Clock Xmit
P - . Secondary Request ta Send
" -~ - 4 A ]
R . | 3 : © ,Serial Clock Receiver .
s ~Serial Input (20mA) ,f/’f“‘~—‘.\£;
- T , ' , . Clear to Send
. . 1 @ X
¥ N
v Request to Send(EIA) Request to Send
%) . -Rower
X
V
Y o
s ! .
Z Y ' Data Set Ready
AA ' i '
> : 19
, .
- \
1~ .
. N\,




BB a
* CC . - - . “
DD Data Terminal Ready(EIA)

EE . ~-Reader Run{ZOmA)

Carrier .

-

-

\
DAty Terminal Ready
4

FF. 202 Se;ondary Transmit
HA ] f
JJ T " " ' - 202 Secondary i(‘eceive
KK, " -Serial Output (20ma) ~ - | . .
& '_ LI » EIA Secondary ;I‘ransmit
NM L@ b Signal Quality "
NN : z EIA Secéndary Receive
PP "+Reader Run (20mA)
RR ' Signal Rate '
L ‘ *
JTT . #5 ¥ .
uu Ground ) U Ground-t", ) ”'
Vv © Cround . Ground )
| . - O

S N+ v moh gty ey ¢ A = o
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b - A . CHAPTER 3 _ .
. . .
. - SOFTWARE -CONFIGURATION '
- . 4
s * \
. b ’ \" OF THE DL11-W INTERFACE
P - i v . noL
° 3.1 SCOPE - oo "
. < e . )
- - This ¢hapter present general progrg‘ ing information for software .
- p : Ve ' ,
* contrpl of the DL11-W interface - . e
T o R
' 3.2 Programming dnformation .
o M //// ) , \ ] \ - >. v ‘
Progr mhﬂﬁg of the DLI1-W is controlled by device registers,interrupt \
s - \ ;
° _» and timing consideration. . . \\ .
‘ o 3.2, Devige Registers” . \
: - - ‘ «
, %

. ~
. - . . . '
are four device registers.These registers have been assigned bus

sier

addresses and can be read og&loﬁaed using any PDP-11/45 instruction
. W

:

: .
n . ‘
- .

P
]

| -

thble 3+1. ° . ' - A
e ! ‘ R
| v , ‘ —;"3:?: .
é -—-‘--_T“—---"—"_-_"__-‘"—"—"--'-_: """"" &r""_-_=’-'--if_"‘ _____
T Reg1stLr . Mnemonic . Address
>° ° B S S - e e ——— e s
Receiver Status | ' RCSR ' . , 176560 ‘
. ' -
" Receiver Buffer | = RBUF . ) 176562
F oL 4 . - ' ‘
Transmitter Status! Xesr.. . 1 ' ' 176564 . ‘
\ ' s
1 4 o ) l
Transmittgr Buffer © XBUF ‘ 176566
N B TTTTTTTT T T LAt -
’ ,. ’ o . k - ' o
, . . 'Fable 3-1 DLl11-W Register Assignment .
. i, . ‘I ) ’
, o for Interface With BELL Modém 183 ,
’ o, ) DR - ) , .
. - ' | - ?
! ’
. 3 - \ \ c
. N . . i .
("\3 ) Y \ 21 ) .
. R | , el o
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The bit assignments for device registers are shown below.The unused

and write-only bits are always read as Os’.Writing unused or read-only
: ¥y

.

bits has no effect on bit position but is not considered good
programing practice . The mnemogkc INIT refers to the initialization
signal issted by the processor . Initialization is caused by one of the

following : issuing a programmed RESET instruction ,pressing the START

N . Y . -
switch on the processor console, or the occurance of a power-up or

g 3 power—down condition on the processor power supply. (

; "~ .'

; TR . . . \ ,

1 Receiver Status Register Bit Format -,
1 Q

15 14 13 12 11 10 9 8 7 6 5 4~ 3 2 1 0

- st s '
o E— N R B I S i f
[ NOT USED | | nNOT USED | | i NOT USED 1 E Lo
: e it »XL{ ______ R !
, RCVR RCVR  RCVR' : ROR
: ’ T AQTY " DONE INT ENB _ ENB :
. Bit Mé;ﬂing and Operation ) : o
/15—12, Unused ‘ . ]
11 Receive Active—Read-only.Wh.en s;3t this bit indicates that
the réc;eiver interface is active .This bit is set at the i :
. center of tge' start bit\,\‘whi'ch is’ t;1e begining of the input Y ;
A sejrial data. from the Modem ,and cleared by the leading !
’ °.  edge of Receiver Done,Also may be cleared by INIT, |
! - 107%5 Unuse‘d ‘ . ' ‘ " ] <

B Receiver Done-read-only.Set when an entire character has ' !

g

been recwived and is ready for transfer to the Unibus.

. | y
clearefl by addressing (read or write) RBUF,or -INIT.

22
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reow o e

= ¢ -
- .‘ \
.0 , : .
Starts an interrupt sequence (bit 6) is also set.
5-1 ' Unused \ . ; K
» : L ®
o : Unused
1 <‘. ' ’ ‘ !
\ ) < Ly t
"Receiver Data Buffer Bit Format ' * -
’ .
15,16 13 12 11 10 9 8 7 6 5 4 3 2 W 0
¢ .
. inint Beinint adeiets Sty el A m———— S : e 1
R o i
i - . .
< :ERR!OR { FE{ P : NOT USED : Receiver Data Bits : |
N - Co |
N S S SN A I e i
Bit ’ Meaning and Operation .
15 Errdr-Read- only.Logical OR of Overrun,Framing Error,and
. w .
N ParitySError.Cleared by removing the error conditions,
° ' Error is not tied to the interrupt logic. : ‘ \ St
14 Overrun-Read-only.Set if previously received character
- . is not read (Receiver Done ,is not reset) before the
* ' ?
. present character is received.
1 ‘ . . ‘
13 Framing Error-Read-only.Set if the character read has no 3
. . . r N N T,
ik . valid STOP bit.Adso used to detect Break.
12 Receive parity error-Bead-only.set if received parity does
N ' not agree with the expected parity.always zero if no
parity is selected. A
X ) . "
. . 11-8 Unused B o .
7-0 - " Received data bits-ReaJ:only.These bits contain ehe

N '/' %
character just read.if less than 8 bits are selected,the-

data>will be right=-justified into the least significant bits.

] ¢

\ . 23
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' - . #
Transmitter Status Register Bit Format

/-

15 ' 8 7 6 5 3 2 1 0
i - -41--rr-- I Sttt  atmied daet mitay
C T T
I NOT USED ¢ i l NOT USED | \! : |
| »
) I ) i '
L ........ - S | l/ J -1_-.._.._..__;_1.' _l. _..L ~J
XMIT
‘ , /
» ! - , /RDY MAINT BREAK
e ' XMIT '
, INT NOT,
. ENB USED
‘ F
Nr ? '
* A ' s

Bit Meaning ahd Operation . . {

. 1 ) i

15-8 Unused » ‘

7 Transmitter Ready-Read-only. SEt by INIT. Cleared when XBUF\ |

can accept another character .When set it will start an l

Y ¢ - . ~ |
- _,> interrupt sequence if transmitter interrupt enable is also *

. et . N 1

6 - Transmitter Interrupt Enable-Read/Write. Cleared by INIT. ‘ L

L . ' RS o
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.

‘

P
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Bit

15

8

7-0

- . < .
«,...;;_'mmn..m--(/ —_ e o . ) - ‘*7 :

\-\ -
’ 8 7 0 ¢ J
--------------- e it ettt | -
| . ’ - I
h ! .
NOT USED ' | Transmitter Data Buffer '
: I
___________ SRR L 1
& 3 e

Unused
. \

’

s
v .
N ‘ »
~ o . N

W

When set it will start an interrupt. sequence if
" " ° ke . " '

Transmitter Ready is also set, '
Unused S S .

Maintenance-Read/write .¢leared by INIT.When set,it

disab}eé the serial line unit to thes~receiver and send the

+ . . ‘

serial output of ‘the transmitter into the serial input of >

. t

.o . K oo
the receiver.Forces receiver to run at transmitter speed,
Unused . o .

Break-Read/write.Cleared by INIT.When set,it transmits a

|
cont inuots space.May be disabled via a switch. i J
Lo

.

-~ . _ )
L~ _Transmitter Data ;:;)er Bit Format <

Meanigig and Operation

Transmitter Data Buffer-Write-only.If less than eight bits
A ‘ A

\ ’ a
are selected,the charé;mer,must.be‘right-justified into e "

.
a

.
the least significant bits.

. ) "
, l v
<7 ' ;
N \ ’
» o ' .
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3.2.2 Interrupts ,
! ]
The DL11-W interface used BR interrupt| to gain control of the bus to

perform vectored interrupt ,thereby causing transfer of control to a*

handling routine.The routines control data transfer to and from the

—

interface.
The DL11-W has two independent channels;one.for receiver secéion;the
other for the transmitter section,These two channels operate:
independent ly,However,if simultaneous interrupt request occurs the

(
éereiver has higher priority that transmitter. (
A transmitger interrupt can-occur only if the interrupt enéble(XMlT
INT ENé)Bit in the transmitter status registervis s;t,setting the
transmitter ready (XMIT RDY) bit initiates an int'errupt request.When
(XMIT RDY ) is set,it indicates that the transmitter buffer is empty
and re?dy to accept another character from the bus for transfer to E\e
» A
modem. .
A receiver interrupt can occur énly if the }nterrupt enable (RCVR {yT
ENB) bit in the receiver status register is set.Setting the receiver ’
done (RCVR DONE) bit initiates an ;nterrupt request.When (RCVR DONE) 1is
set ,it indicate that an entire character has been received and ready
for transfer by the bus.
The interrupt priority level' is 4 for the receiver: and transmitte;
The vector address assigned for the receiver and transmitter are
360,364 respectively.
The vector addresses can be changed by reseting swiches in the
-

interrupt control logic,

3.2.3 Timing Considerations

26
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When programming the DL1I-W interface it is important to, consider the
P . ’

timing of certain functions to be able to use the the system in most

efficient manner.timing consideration for the receiver ,transmitter and

break generation logic are discussed in the following paragraphs.

*
3.2.3,1 Receiver

The (RCVR DONE) flag (bit 7 in RCSR) sets wﬁen the Universal
Asynchrongys Receiover/Transmitter (UART) has assemblea a full
character . This occur at the middle of the first STOP bit . becaus the
UART is double~buffered ,data remain valid until the next character is
received and asLembled.This permits one full character time for
serviving the (RCVR DONE) flag. ' | . ‘
3.2.3.2 Tranim"ter . | . .

The transmitter section of thé UART 1is also doublerbuffgrid.The (%M;T
RDY) flag (b\t 7 of XCSR) is set after initialization .When the

buffer (XBUF)\is loaded with the first character from the bus.The flag
clears but thgn seté again within a fraction of a bit time . A second
character can then be loaded which clears the flag again.The flag then ,
remain cleare for neaély one full character time. N
3.2.3.4 Break Generation Logic

When the BREAK bit 6£it 0 in the XCSR ) is set ,it causes transmission :

of a contious space. Because the (XMIT RDY ) continue to function

normally ,the duration of a brek can be¥timed by the

P

BRseudo-Transmissiom of a number of character.However ,because the
transmitter section of the UART is double-buffered ,a nu%l character
(all Us) should precede transmission of the break to insure that all

previous characters c¢lear the line .In a similar manner ,the final
~ .

Péeudo-Transmitted‘charauter in the break should be null,

1

27
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’ * ° "CHAPTER 4
RPN ' ) THE COMMUNICATION PROGRAM
- : h " DESCRIPTION
' 4,1 Scope

This chapter describes in detail the program structure,thé prégram

¢ main features,and the complete procedure on how to use the program

.

to. communicate with the compass computer (CDC-6000 Series).

)

The program flowchart and listing are presented in appendiceg A and B

Respectively.

4.2 Program Description

The program handles data transfer between the PDP11/45 Mini—CompufEr

and the DLI1-W Serial Line Unit configured to interface Bell modem.

The transfer is done ‘asychronously and on vectored interrupt bases.

be used with most PDP-1l, Computer Series.

The program desigﬁ is based on modular program development.The program

The program is indepéndent of the PDP11/45 operating system,so it can

> N

is built from thé main routine and sub-programs.The main routine is
N

L 3

written in Fortran language,the subroutines are in PDP11/45 Assembly

language.The advantages of such an approach are fast program

deve lopment ,- the facility of using different source languages,

whichever suits the task best,casy debugging ,and fast program

]

~) 9 . modification.The program code is re-lodatable.It can be loaded any“

where in memory as required.THis featgré is exceedingly valuable for

those utilities as the disk-resident routines which are

W

~loading in a dynamically changing progra& enviroment.

subjected to

[l

~




i “n o
The program initilization is a table driven ufilizing the

auto—increment mode of addressing.This mode provides for automatic

B D B R T

=G

o AW
g o

s

s

stepping of a.pointer through sequential elemgnts of a table of

operands.It assumes the content of the selectgd general register to be

the address of the operand.Contents of regist¢r is steped to address

the next sequential location.
Xt sequ cat ion

//

This mode of addressing facilitates the procegsing o

The program structure is based on subroutine
before.Now let us explain with more detail thy

of the call subroutine instruction in the PDP

The memory location pointed to b(y the linkage

H

1/45.

-

register .of the JSR (jmpl

f tabular data.
inkage as explaiwned

argument transmission

1

subroutine) instruction may contain argument ¢r addresses of arguments;.
.

‘ :
These arguments may be'accessed from the subrputine in several ways./

Using the register R5 as .the linkage register

’
’

the first argument %ould

be obtained by using the addressing modes indu‘lated by. (R5), ) e
(RS)+,X(R5) for actual data .The auto-increnepnt mode could be used 50
that the linkage register is automatic'.ally upfdated to pdint to the next
_ t -
argument. ,_\\ '
Some of the PDPll subroutine advantage :
a-Argument can be quidkly pass%bet‘zeen the calling program and the
subrout ine. !
b-Many subrouti(ﬂe calls can be executed without the need to‘pro\vide '
any saving procedure for the lipkage ir;format'ion.since the linkage D

. . . . /. .
information is automatically pushed onto the |[stack in sequential order.

Return can simply made by automatically poping this information from

the stack in the opposite order.

29
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. ' 4,3 Procedire Information -

i

/
This paragraph describes in detail how Fo execute a program on the
compass CDC computor with the PDP11/45 as a4 terminal using the
deve loped program. ‘- ‘ "
Starting with thePDP11/45 system boots%rép,program assembly,linkinig

and executing. !
A breif note about time-sharing on the CDC-6000 series is alsp provided,
!

N [y

. ! . -
. — System bootstraping: - [

Swich on thetraster power switch( ‘

v

Mount the RT-11 disk ,which has thé conmunicat&on program file , on
, ) R
drive number 0,
Set the Load/Run switch to Run . Wait until the Ready lamp .is on.
Set Enable/Halt switch to Halt position 4
Set the address 773010 in the switch register.
Depress the-Load Address switch,
Set the Enable/Halt switch to Enable. .
Depress the Start .switch, ) |
On the ;ystem terminal type; . :
GT‘ON followed by carriage rgturn. - °
The monitor will prompt with (.) and it is now reddy to receive
/
c¢ommands., ' ”—~\\\
Program Assembly:
+ Call the Macto“software as follows; L.
. R MACRO  (CR) S
* COM.OBJ = COM.MAG - (GR) "

To compile the main fortran program call the fortran software as

follows;

30
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Program Execution:

.

~

.R FORTRAN

* COMM.IN=COM

Program Linking: ' X

- !

To link the compiled Fthran program wfth the assembled Macro routines

i}

and the Fortran!Library,call the .linker software . ‘ !
R link (CR? - &

\ .
*COMM,TST = COMM.IN,COM.OBJ,SYSLIB/F (CR)

f -

To run the prog(am'switcﬁ to the monitor mode by typing CNTR/C ;

.

key.Type the following; . '

.R COMM | (CR)

|}
SET the 3-position switch located on the video terminal is at CDC

position, : . s

Call the CDC computor by dialling the number 7366 from the telephone

’

set connected to the modem.If the call is successful , a continous
4

buzzer will be heard. ‘

Lo @ .
Set the Talk/Data switch on the modem to the Data position. ;
Type the numeric character ONE on the PDP-1l terminal followed by'a
carrige return,The CDC responds as follows;
CONCORDIA UNIVERSITY - CYRER 172/2 NOS 1.2-419
USER NUMBER:
Type the user account number followed by'caxriage return.The machine

responds,;

PASSWORD:

To which you must replay by typing Yout PASSWORD.The machine then type
TERMINAL : 10,TTY

5
RECOVER / SYSTEM : ) ' - A a) ‘
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Your are now loged on. to enter the CDC command mdde,type

BATCH (CR) ?

To create a new file type. ) ] A .
. .
\

NEW , Fname (CR) ° ’ (

To initiate TEXT entering mode type

TEXT . (CR) Ca . \

& e

The machine will replay with the message
ENTER TEXT MODE SR
Enter  the text of the file line by line each followed by a carriage

\

return, ) \ . -
v‘ & ll
To exit the TEXT m%ge\strike the (@) key followed by a carriage return.
\
|
The machine will respond

EXIT TEXT MODE [. ‘

.
~ ! .

To save the text as a permanent file type

REWIND, Fname (CR)

\
\

After this the file is saved in the normal fashion.

PACK,Fname +(CR)

—-Compiling and Assembling

Let us assume we'dealing with CFORT compiler.To activate the compiler

2

type the command
CFORT,I = Fname

which instructs the CFORT ‘compiler to read the source-file from file
'fname' rather-than from file TNPUT. .
a

To specify that "the compiler is to write a listing to a local file
. Ny »
called "Listing".This local file ma} be saved for subsequent printing.

o /
CFORT,I=Fname, I=Listing
» 1} -
If rio listing is desired at all we may type \\\
1
oo ) . '
‘ .32
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CFORT , I<Fname , L=0 e ;

.

This supresses the listing)entire'ly,except th apy compilation ', -
€rrors occur infﬂogram , the errors detected will-bg printed on

N

Y

fl.le,OU"rPUT N ‘ . : ,

s » . <

The compilation step creates another local file.The file contain the

3
[

mach ine~language of the program being compiled .The name of this local

file is "LGO"™ . to execute this program type LGO i

+ °

We may“save the local file and sﬁb.sequent'ly get it and execute it in
- ! - : v

another session. We may instrict the compiler to write a machine -

langtage file of different namg tl";lan LGO by indicating further .

4 °©

parameter as follows:

CFORT,I=Fname,L=List ing,B=bfile . '

.

Which-create a local file whose name is symbolized b); Ybfile",
This file may be saved with ' . '
SAVE,bfile |

.

The parameters have the same meei\n‘ing wether we are using ‘CFORT

3

compiler,FTN,COBOL, or the Compasassembler. v d {\
- . ¢

?

Note: One of Ze most used text editor is NTXED (also known as

TXED).It ¢6n used to add or delete lines-from the local text files,

or to change lines 1in local files.

How to use NTXED ? To edit a‘local file “Frame" first issue a’ command

ftoyx BATCH
+NTXED,Fname C . . ‘

The computer will écho the character string".?" indicating to the user o

that it is ready to receive further text editing instruction.

Yo

Ntxed has an internal pointer which at” a given time during an editing-

(4
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Indicates one, of the line in the text' file] The most common of the
N ! -
wpositioning instruction to the editor are’listed below:

F . Move to the next line (forward)

T & Move to the first line (top of the file)
B Move to the last lie (bottom of the f)ile)
U Move to the previous line (up) R
v .

.

a given line in the text file may be deleted from the file by first

b

loacting the internal pointer to it and then issuing the, command "D'".
To add a new lines to the a text file the internal pointer must be

first set to the line after which the new line must be inserted. Then

~ . -

issue the instruction "T", ' w .

You can always tell where you are in INPUT mode ,‘siﬁce instead of
printing ¥>?" which the editor dese to request an editing command,The

string ">-" is printed when in TNPUT mode.

Once all the desired changes has been made to thé text file the

°
r

Causes the termination of the editor session and save all

made to'the local file in that local file, <

~Lf it is disovered that there has been a big mistake made i

s

current editing session then that.-session may be terminatedes

thout

<

having any changes madd i .editing session bging made tf the local
4 y g g

. file.This is effectively an abandonment of the session.the instruct to
L , = 4
be given to abandom the session -is '

Q . : .o
2

The file* in question will be as, it was before the text edito;}waé

initiated. \/ . . )

*
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CALL SEND- (OCHAR)

»
\\ .
\\ ;
\\ ‘ .
N \'
)

A

-~ ‘. -

(Cont'd..)

36
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i
- B
- P *
- \
' CALL JEST (FLAG)

Communication Program Flow Chart
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@ N\
| c '
/ N !
; ) i 7 MICRO COMMUNIZATION ROUTINE
% : . . TABLE DRIVEN,DINAMICALLY RE-ALLOCATABLE .
FF . 8 1 . -
L i ’
E ‘ o
% , . .TITLE COMM : l
i § LNLIST TTM *
g .GLOBAL, START ,BREAK ,RECD, TEST , SEND , ITYOUT, ITYIN /
; ' .
: | ~ o
.MCALL .REGDEF,.EXIT,.TTYQUT,.TTINR - ; j
L .REGDEF : ) | o S )
) i . “
JsW = 44 N ‘ 2 o !
\ SWR . = .177570. - r
T ’
b ) ; DL-11 INTBRFACED DIRECTLY TO MODEM ASYNC. UART _ e 1
%“ . [t .
D ‘ , ! ' ‘ 3
\ P . . ¢ ‘ ]
) © MCSRI © = 176560 . :RECEIVER STATUS REG.
. MDATI = MCSRI+2 A {RECEIVER BUFFER REG. . i 1
MCSRO = MCSRI+4 :TRANSMITTER STATUS REG. )
- MDATO - = MCSRI+6 ;TRAﬁsﬂ;TTER BUFFER REG.» N
; ) ~ T8
\ MVECT = 360 / " JRECELVER VECTOR o
MVECO - = MVECI+4 . 3TRANSMITTER VECTOR
» 3 ‘ 1
. ' ]
‘ 1] ? g .
R . ) . i
KBBUF = 1177562 :KEYBOARD BUFFER REG. ,
{
. ‘ ! .
’ [
, .
. ¢ o INSET: = 2 . !
ﬂ’ N ;!.l . ‘ ' B-l ) -
* 4 , 't; 37 - 4
. © . . {
: lx " K ! : , \ ! L?' *
. L. : " ,‘; ' ) ‘_"”...TA...MM,..H . ORI, _,,,_,‘.74.,_. PN . - - o
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P 'n"s:' ATy oy : 7
. *~
§ M I -
1 , .
- !
3 INABLE, = 102 ' ' :
/
£ ENSET = 2 . -
5 ’ L :
ENABLE = 100 : .
. - , «©
I PRI&4 = 200 . o N
i > . «
S , * 5
CR, = 15 .
DEL = 177 . : , .
g /J v
3 PAR = 200.
; -:‘ ,
START :
' . ¢Dg\ RBUF ;CLEAR TEMPORARY BUFFERS \ - :
v . . ; ’ a J’
’ ’ CLR SBUF | ° e # ' .
. ‘ a .
* MOV #VTABLE,RI . L
INIT: ' )
i - . { .
\ S MoV  (R1)+, @(R1)+ ;INITTALIZATION
! BNE  INIT T - :
- s ‘v B
v ~ ; x 1 ~
RETURN: ! . .
» . ) é}‘
. BIC” #10100,@#JswW ;CLEAR SPECIAL MODE BIT,CONSOLE ‘I/0
¢ ' ~
CLC ;CLEAR CARRY BIT
RTS" PC ;RETURN', CHECK, & RE-CALL , ‘ "
\ N X .
; 1
RECD; h J
~ > R
M. ' ! ’ t
» - . ’
‘ i
. " BIC #PAR,RBUF  ;CLEAR PARITY ’
CMPB's #DEL,RBUF . -  ;RUBOUT? .
) N B . L. - - . . ° ) s
/ B-2 oo ) S
: "
’ I1r~
. \ 3
38
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e 7BNE 13 L

'

"‘(‘},‘(}‘o‘“:-:"”;"m'ﬁ"%"""ﬂm -
¢
4

- ' .

MOV #1,RBUF ; YES, SUBSTITUTE 1 "

Rt e
1)

) / C MOV  RBUF,@2(R5) ;RECD FROM MODEM

g ‘ S v ‘ ‘

| ;

| | - _

£ CLR  RBUF

: L : , | )

% BR  RETURN : .o -
¢ . ¢

Ij\.; TEST: ' - /

_ _,..MWW
L

MOV  SBUF,@2(R5) ;SBUF .CLEAR TO SEND? ' //
. ~/ -
BR ° RETURN ., s : .. -
~ %
_ SEND:
: . \ L |
{ MOV @2(RS),SBUF * ;SEND TO MODEM ¢ - ‘(' |
i - 1
. . . .
g SENDL: . ‘ L ‘ ) : b ﬂ
i ' . \
.o ‘ MOV  RCSR0-2,GRCSRO  ;ENABLE OUTPUT INTERRUPT : :
] . BR . RETURN R | : o . ,1
' your: - : - : |
o ' : |
LTTYOUT @2(R5) ;TYPE THE- RECD DATA FROM MODEM |
- ' P |
BR RETURN - ) ' . |
v ! . % . X .
: . ITYIN: . - .
CLR '@2(R5) - - ‘ l
! ' 4
. BIS  #10100,@JSW :
| . . , ) E . . . . i .
i . .. : B»3 * s
. ’ . ’ !
' . 39 - |
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RETURN

ov

“RO,@2(R5)

BR  RETURN
<

BREAK: ) ,
by
BIS  #1 ,RCSRO-2
MOV #10,R1 - : :
LOOP: . | B ' ,, )
JSR  PC,SENDI . ' 3 o
SOB  R1,LOOP - . |
BIC “#l,gCSRo-z , . b
" CLR  SBUF ‘ {
BR RETURN ';
VTABLE: ¢ ' r ‘l ;
; MODEM'S DL~i1 I/0 VECTORS ;
.WORD MINTL -
dbzcx; .HORD MVECI
| .WORD PRI4
;WORD‘MVECi+2
' RVECO:
.WORD C - ‘ ‘ N . L !
‘ B-4 ' | :
40 - ’ .
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ity

R

4
¥,
i

H

%

RVECO:

RCSRI:

RDATI:

RCSRO:.

RDATO:

ETABLE:

~

,WORD PRI4 .
.WORD MVECI+2

.WORD - MINTO

.WORD MVECO

.WORD ERIA

.WORD MUECO+2

MODEMS I1/0 CSR REGISTERS
.WORD INABLE .
«WORD MCSRI

.WORD INSET .
.WORD MDATI

i

.WORD ENABLE
.WORD MCSRO

.WORD CR

«WORD MDATOQ -\\\\\

.WORD 0O

.WORD 0

El

INTERRUPT ROUTINES

INPUT INTERRUPT TO MODEM TO 6L~llw

1

B T T T
.
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B i

v

ot At et 4 et g e ATt Tt ARk ek & E

MINTT:
MOV @RDA'K:I,RBUF ;MODEM TO USER

T MOV RCSRi-Z,@RCSRI ;RE-ENABLE TNPUT INTERRUPT

" RTI
i - . »
, _ . :
; QUTPUT INTERRUPS TO MODEM FROM DL11-W FROM USERS INPUT\\J; 3
. | £ h ;
» E . A
MINTO: ‘ :
CLR  @RCSRO ;DIABLE OUPUT INTERRUPT
. ‘ . : ¢ .
MOVB  SBUF,@RDATO ;USER BYTE OUTPUT TO MODEM _ /
. . h . & ‘
CLR SBUF - o ' “ - N
RTL ] - - Ty
i ) . ’ / l |
v .
- | ,1
; IMMEDIATE BUFFERS & COUNTER #/’ ' ‘\1
’ . ' !
RBUF:  .WORD 0
“ ‘ T
SBUF:  .WORD 0 ° - : o
; o . ) ,
3 - T _ ,
.WORD 0 ' B :
.WORD 0 - Lot
. , , - ,
TEN: .WORD 32000 ‘ , .
\\ ' J : Lo
; ‘ ' - i o .
; <>
".END START ‘
. 1] [
. - — T 1
‘- B-6 |
: , J‘
’ 42 . .
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THE 'FORTRAN PROGRAM LISTING
\/"\ & ‘
+

TEST COMM. SUBROUTINE MICRO

H

INTEGER ICHAR,OCHAR,FLAG

‘BYTE CHARO(2),ESC(2)

EQUIVALENCE - (OCHAR,CHARO) -

DATA ESC/~@Y,033/ ~

DATA ’ICHAR/OI,OCHAR/O/,FLAG ?/
INITIALIZATION -
CALL  START

CALL RECD(ICHAR)

IF (ICHAR): 10,20,10

CALL ITYOUT(ICHAR)

CALL({}JITYIN(OCHAR)

IF (OCHAR) 5,5,30

9




