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CHAPTER 1
INTRODUCTION

ser with the information necessary to install and operate the DUPLL Synchronous
is organized into three chapters and one appendix.

- ?r}zrmiacrscsz

mgﬂ ion
«%ppum;x fa PL:&M Memory Organization and Addressing Conventions

3 ‘;,*f}vitie% a ngml description of the DUPL1 and a general discussion of the Synchronous Data
P {SDLC) protwocol and Digital Data Communications Message Protocol (DDCMPY

1.2 i}i PH GENERAL DESCRIPTION

’, ; svides a data path between a synchronous medem and the Unibus. It operates under the discipl
o “ﬂ ( LA DC "CP, DDCMP, and other similar protocols. Protocols of the BISYNC family can be used v
ficiency due to the addidonal sofiware decisions required.

provides paratlel-to-serial conversion of data to be transmitted and serial-to-paraltel conversion of
a. Logic is provided to create a transparent data stream and to compute a CRC check charaoter
ission. All information is handled in 8-bit bytes; VRC parity is not provided. CRU error detection
1y reception. Modemn control and level conversion logic is provided also.

terrupt control logic is used to generate requests for the transfer of data between the DUP11 and the PDP-
m memnory via the Unibus, No direct memory access (DMA) logic is contained in the BUPLL

The DYUPI! contains logic to perform the following functions.

i. Program contro! of secondary station address recognition. Primary station operation is used as the
default condition. (8DLC protocel family only )

2. Programmable YN character recognition (DDCMP and BISYNC protocol families.}

febc

. CRC characters computation and error detection. (SDLC and DDCMP protocol famiiies.)

4. Automatic transmission of flag characters initiated by the program. (SDLC protocol family only.}

1-1
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FLAG ADDRESS CONTRGL IRFURMATION FRAME CHECK SEQUENCE FLAG
g1 VARIABLE LENGTH 16 8178 o1e

i
b

)
ey
®
v}
s
o
®
]
o
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11-3430

 Format

1110, fotlowed in arder by the Address seguei
guence, and ends with another Flag ﬂequem‘-‘* in

by a sequence of

the framie is discussed below with emphasis on related operational features of the DUPL!

FLAG Cﬂsga{f?ﬁn

cter is a ﬁm ue 8 bv smma,ter f ‘h. i’om %E

g=rmte:> the 8 :m SHE -z:aaage :sxsartm; the TS(}K} {iransmitter sz *t of 1 %Q:%*’ige) bit, the
ris ,smz‘?z*ztxm}is ansmwfd !f the T%()‘vi bxt is st ill aaseried at the end e*a? the st fiag

ansmitter done bit) {s asserted by the
11 subsequent to ¢ 'rtmsz of the T‘if‘;M‘ *m tbe program may respond by leading ¢
the TXDBUF (transmitter data buffer) low byte, or leave the TSOM bit asserted and send another Hag.

TSOM and TEOM bit : are used to initiate a sequence of 16 0s. This seguence can %
ile state. To transmit ik sequence, SEND must be asserted and THACT u
5 juirements met, the program simultansously sets i\QM fm* TEOM, and ¢
itted, When the first § bit is presented to the ss:nai output, TXDDONE is set. Now, the pr Jg;am ms‘aud
EOM on the next transition of TXDONE, the program should clear TSOM. The first data cha

1t marks the start of the initial flag character. The first data character is trans:

g cha

ter.

cter, the E’* [ ‘Ni" bw 13
. At this time,

r byt of the TaBS{ F. Tm umi acter curre Ai}y b&,isié ser zaim:d {i
: foliowed by a CURC cheack character and the

flag

enabled by the mitwgre, it searches for 1
i hélmmz,, and the receiver is erammw?

to the zm characier matches the secondary station address, then
racter cause the RXDONE {re 3 bit to be
sage) bit is presented to the program along with the first data character.

he character subseguc‘
% nul %ul’h.. Gent

ur when a tbrrﬁv
ted on
> error big

nsferring data, the Toliowing events oce
‘ illy resumes the address searct
r the REOM b asserted and the !

1 is actively tra
receiver |
i%:‘(’**;\le}’ aia

.
W
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rred to as the Block Check Chars
errors,

] ransmitier logic. Shn §¢j, lo

hen the *E‘*@:i\ char:«zmﬁ 15 received. This operation e’f com
eni to the program. Any error in the x,ﬂm;:*ss sion of
wper dths 1% méxcauj b' a szém ‘a*t in ‘%{, *csewz

re supported by the DUPIL They are CRC 16 and CCITT. When

J‘: 5@&:“?96 :*%ﬁ ¢ "fl”f' ":‘:s’{ynmrziai Eq used "mé '{’“m fﬁiz‘;i’

on of more tth‘ zeven i,,ont 5

s 1s.
nee ig received, the message in pro 5; ss is terminated. A flag (RXERROR) is set and
sgram has set RXITEN, an int :a;ﬂrm’ st i generated when RXDONE

send abort sequences under progeam control by setting the TXABORT biw

¢ to the TRDONE bit is excessive, the TERDATLAT it is set and the transmitier

w

ions Message Protocol) was deveioped to provide fuli-duplex message

! wr in Figure 1.2, A single control character is used in a ‘“}ZJ
2rin i‘hc message, Three control characters are provided in DDOMP
ble types of messages:

: between the three pos

SOUNT
i4 BITS

€| SEGUENCE | ADDRESS | CRE-1
sarTs | 88T

Figure 1.2 DDUMP Data Message Format

2 1-3 «‘;

P

—

§ ¢ ,;;amp“ of data exchange between the DUPI1/PDP-11 and a data terminal.
st procedures can be derived after a study of DDCMP.
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1.3.42 FError iheckmg and Recovery

j}:}t MP uses CRC-16 for detecting transmission errors, When an error occurs, DDCMP &éaﬁs a separate
NAK message. E}D(W% does not require an acknowledgment message for all data messages. The number in
the response iieid of a normal header or in either the special NAK or ACK message, speﬁflﬁﬁi the sequence
number of the last good message received. For example, if messages 4, 5, and 6 have been recefved since the
st time an aa,%nowigr%ﬂ*’fsem was sent and message 6 is bad, the NAK meésage‘s‘ ecifies number 3 which
“messages 4 and 3 are good and £ is bad.” When DDCMP operates in full-duplex mode, the line does
have to be turned :aramd the NAK is simply added to the sequence of messages for the iransmiiter,

LR A

When a sequence error oveurs in DDCMP, the receiving station does not respond to the message. The trans-
ritting Std%&“f‘ detects, from the response field of the messages it receives (or via timeout}, that the fcce’s%zmg
station is still looking for a certain message and sends it again. For example, if the next message the recaiver
cxpects to receive is 5, but 6 is received, the receiver will not change the response field of its data messages

208,
which contains 4. This says: I accept all messages up through message 4 and I'm still looking for message
1.3.43 Character Coding

DDCMP uses ASCH control characters for SYN, SOH, ENG and DLE. The remainder of the message, in-
cluding the header, is transparent.

1.3.4.4 Data Transpareney

DDCMP defines transparency by use of a count field in the header. The header 1s of fixed length. The count
i the header determines the length of the transparent information field, which can be zerc to 16,38 2
tong. To validate the header and count field, it is followed bv a 16-bit CRC-16 field; all header characters are

included in the CRO caloulation, Onece validated, the count is used 1o receive the data and fo locate the sec-

ond CRC-16 which is calculated on the data field, Thus, ::haracter stuffing is aveided.

i.3.4.5 Dats Channel Utilization

DDCMP uses either full- or half-duplex circuits at optimum efficiency. In the fuli-duplex mode, DDCMP op-
erates as two dependent one-way channels, each containing its own data stream. The only dependency are
the acknowledgments which must be sent in the data stream in the opposite direction.

Separate ACK messages are unnecessary, reducing the control overhead. Acknowledgments are simply placed
in the response field of the next message for the appmltc direction. If several messages are rec m:d yarreuh
betore the terminal is able to send a message, all of them can be acknowledged by one response. Only when
& transmission error occurs or when traffic in the opposite direction is light (no data message to amé is it
necessary to send a special NAK or ACK message, respectively.

In summary, DDCMP data channel utilization features include:
2. Low control character overhsad.
3. No “character stoffing.”

4. No separate ACKs when traffic is heavy: this saves on extra SYN characters and inler-message gap

. Multiple acknowiedgments (up to 255} with one ACK.

’LJ"v

6. The ability to support point-to-point and multipoint fines.
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CHAPTER 2
INSTALLATION

3;§ SCOPE
his chapter provides in

.,

rmation for installing and checking out a DUPLI Synchronous Line Interface.

2.2 UNPACKING AN INSPECTION
The DUPLE comes only in one version called the DUPLI-DA. It consists of three items,

M7867 - Bit Syne Inierface Module

BCO3( - Cabie
BCO2-11y - Cable

F325 ~ Test Com

vect these parts for visible damage. Report any damage or shortage immediately to the shi
© representative.

2.3 PRE-INSTALLATION SET UP PROUCEDURES
> installing a DUPLL, the following four functions must be performed.

1e the seves jumpers {W1-W7) on the M7867 module. Refer to the components location drawing
1 the k’f 7867-0-1 print set to identify the jumpers. Refer to Figure 2-1 for redefining the secondary transmit

and rece

All M7%67 modules are shipped with the standard jumper configuration described in Table 2-1. If a

non-standard configuration is 1o be used, the parameter dialog must be run prior to running t
ajaagnuf;:?;;,

In any event, all DUPLI disgnostics must be run on each M7867 in the standard jumper &e;nﬁgx;
After suceessfully completing the diagnostic testing in the shipped configuration, the M’ 3
configured to meet the customer’s requirements. MAINDEC DZDPE (DUPH Quick Verlly Test)
then be run to verify operation of the new configuration.

2. The DUPI1 devies address must be selected in accordance with paragraph 2.8,

-

3. The DUPLL vecter address must be selected in accordance with paragraph 2.5,

4. Confirm thal @ BRS priority card is installed in the module. The diagnostics assume a BRS priority
level, The priority fevel can be changed. If so, this parameter change must be entered into the disgnos-
tic program,




Table 2-1
i sentiguration

Jumper
Nunber

Normal

Configurstion

Function

Remove

Installed

Ingtalled

alieq, the state
~§}U‘“! Tbi :

‘This jumper must be ¢
t be insialied when W1 15 remaon
reoaiver xnput is grounded; however, this has no effsct on im Bg

er rermoved, the following bits cannot be directly
or BUS INIT

require that these connections be excluded from a device

th' uu%::mz ﬂf the HA driver. Some %:m sets da

W Hemoved
sze: by t?es
;,»5*_ i snal lines
We Installed
w7 Installed &FR Latency Ia *Wovemnm With this fumper instatled, the NPR latency
he frerrupt < gic s enabled. This jumper
;Er’ be removed orth if the DUPI in a system u KA1l




| Remove jumper W1
{ and instoll W2

i 1o disoble ETA
| 5EC REC.

~ w NN,
‘ W2 !4)0.‘
Yy i
H H
i i
<r;~l::

¢ S—
i From flip fiop. E Hemove jumper
i Controlled ! to disoble ETA
P RACSR B 5. EBEC XMIT,

gpfagrcm B/wW. -

f/’ W4 EIA SEC XMIT

il
3

S
L

3

EIA SEC REC

SRS —————

RENION TSR |

4

EIA NEW SYNC

a3

I B DATA BRATE SEL
Connect wirg 10
ETA HE® SYNC Sk
or DATA RATE SEL St
BRERG
HEADER

Jumpers ond logic are on sheet
BSIE of print seb

ko]

Ji- &%

RS
k-3
i

Figure 2-1 Redefining Secondary Transmit and Receive Lines
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iAii()N OF HARDWARE OPERATION

ton of the DUPLHE is pf:riormed by a series of diagnostic programs. Details on the
Hagnostics is contained in the diagnostic documentation package supplied with the

i Run dia

postic DZDPE first. This is a confidence test that requires a dialog with the user to ensure
proper seiting of DUPIL and system parameters. It offers a quick test io verify that the DUPLI is

diagnostics in the order shown below:

ic and Offling SDLC Transmitter Tests
H T Offiine SDLC Receiver Tests and Offline Modem Control and Interrupt Tests
DZDPD  Offline SDLC and DECMODE Data and Function Tests

must muke three passes without an error.

figure the DUPLY {5 accordance with the customer’s requirements (Table 2-1). Then run diagnestic
DZDPE (DUPH! Quick Verify Test) io check the final configuration.

1 lesting »z’zsisi:; of running DECX11 module DXDPB to exercise all DUPIs in a system. Only four
TPils can be tested with one DECX 11 module. Three passes without an error should be made.

26 COMPATIBILITY
The DUPLT is compatible with Beli type 201, 208, 209 modems or equivalent,

17 POWER Rh(}lﬁﬁi*ﬁﬁwfﬁ

s
Fre DDUPL requires the following powern

)

+5V ai 3.8
+15V at MA
-15V at 600 MA

2.8 DEVICE ADDRESSES
”2.3 intreduction

arting with the DJI i; communications devices are to be assigned floating addresses. The addresses for
current production devicss are to be retained.

t addresses are not assigned absolutely for the maximum number of each com-
e used in & system,

2 Floatiug Device Address Assignments
Hs- ating device addresses are assigned as follows:

The {loating address space starts at location 760010 and extends to location 764000 {octal
designations).

2-5



s

xample 20}

der by type: DI, DHILL, DQUY, DU, and DUPLL, and then the next
on, Multiple devices of the same type must be assigned contiguous

: v type devi
vE mstczs “1
ghi re

vige must start on a module 10y boundary, if i contains one to
he starting address of the DH11 must be on a modulo 20; boundary be-

4Ag

device { { the next ¢ a p»s éavic&. A gap must be left for any device oa the list ‘*% is
not us ¢ following it is used. The equivalent of a gap should be left after the last device

assigne ¢ nothing follows,

3. No

type devices can be inserted ahead of a device on the kst
&. If additional devices on the list are to be added to a system, they must be assigned contiguously after

the o the sama type, Reassignment of zi':«i%ier ype devices aimgéy in the system may be
requires m for the additions

floating device assignments for communications devices i a system,

160141 di ..4.4 o UF11s and no other devices follow.

760020
760040
760060
760070 DQIL 40 fest :
760100 DQII 4 first address
760110. DQ11 g

760120

address
31 adds
more U

2UP1H

and no other devices follow.

s

310115 and 5o other devices follow,

2-6




2.8.3 Device Address Selection

Tn the floating address space (760010-764000), bits 13-17 are always s (function of PDP-11 processor). Ap-
pendix B shows the PDP-11 memory organization and addressing conventions. Bits 3-12 gre selected by
switches in the address decoding logic (Table 2-2). With the switch on (closed), the decoder looks for a 0 on
the associated Unibus address line: conversely, with the switch off {open), the decoder looks for a | on the
sssociated Unibus address line. Bits 1 and 2 are decoded to select 1 of 4 registers. They determine the least

Table 2-2
Guide for Setting Switches to
Select Device Address

Ly
P

4 3 21 Device
6 3 4 3 Address

SwitchNo. 1 10 | 9 1 8 17 16
BitNo. | 12 | 11 |10 | 9 |8

~f

X | 760010
X 760020
X | X | 760020
760040
X | 760050 |
X 760060 |
X | X | 760070
X 760100

R
b

X 760208

X1 X 760308
X 760400 |
X X 760500

X 1 X 760600

X 1 XX 760700
X 761000

X 762004
X 1 X 763000

X 764000

1o Jogical | on the Unibus,
s in switeh package 1.

I"{J
=
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Table 2-3
Guide for Setting Switches to
Select Vector Address

SwitchNo. ¢ 1 2 3 4 15 & Yector
Rit No, 8 7 6 5 4 3 Address
X X X X 300
X X X 310
¢ X X 320
X X 330 |
: X X X 340 {
X X 2350
X X 360
X 370
¢ ¥ X X 1 X X 400
X X | X | X | s00
X X X x 600
X X X 700

53 switch o1 (o
riteh numbers are ph

> 4 dogicat §
sitions in switch

SWITCH IDENTIFICATION

Tha vector address selection switches are contained in one DIP switch package (SP#2). Refer

f’i‘ftﬁfﬂw location drawing in the M7867-0-1 print set for the location of the pae,mge Ont y six i
siches in the package are used. The corelation between switch numbers and bit numbers is shown in Table

”? 3. The ON and OFF positions and the switch numbers are marked on the package. The switches are

cker or slide type and are pushed to the desired position.

e

29






CHAPTER 3
OPERATING FEATURES AND REGISTER DESCRIPTIONS

EN

3.1 MAJOR OPERATING FEATURES

51 lmmﬁﬁ{‘i%i}n
5

Thi agraph dmca“ s the major operating features of the DUPI1 at the functional level. The discussion is
fyi s as shown below,
Tile Par. Mo.
4222
4,223
?._é:f‘ﬁw r‘«”mu n 4224
interrupt Handling 4,223

8 ém the DUPLI is operating in the user made, The maintenance modes, which are
. are deseribed in Chapter 5§ MAINTENANCE,

3.1.2 Modem Control

. cessary. The transmitter is simply enabled and transmission starts
he TSCW‘ 3@:.& in the transmit data buffer register (TXDBUF). The receiver may start
tion without first having been rung.

in some svsiems, this

éhn modwz .A.}mro. mg siatus Xniﬁ‘ are monitored aiu&g with a f g mdiwm 2 change in :my line’s state

time it was monitoted by the program. Using thz. s indicators, the program inust determine
,mnn ‘“M Onee this has been established, the transmi .te.r is enabled and transmission begins
¢ loaded into the dats puffer,

mkmg is not necessary. The transmitter is simply enabled and transmissio
TSOM hit in the transmit data buffer register (TXDBUF). The recsiver m
1 without first ving been rung.

The flow of data is not interlocked with signals received fram the modem. When modem control is being used in
. system, the program must monitor the received modem control signals contained in the RXCSR register.

The ?;ﬁs:(}ﬁf: ; ransinit leads are 3iso included in the modem control section. While these leads have

. ZO& aad 209 modems, they can be redefined for other user purpoass at instailati

conjunction with data received from or transmitted to the modem must emanate {

accordance with EIA B8 334 at a rate < 10 is:Hz Na eaﬁemgal dsﬁk to the *mdgm is
¢ Maintenance mode slocking used fo facilits g is
s under ¥ am control and is intended 1o & whm the SUPEE is sz*:ing

A ii ‘wm signals use

v

g1

3-1
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data tra s;m &y clearing TEOM ami ioadmg the data bvie into the TXDBUF regs-
minating flag, then only one flag separates
3 sgry 10 set TS{‘@%’Q m Qt&i‘: a subaeaaem
i zo Io;aﬁ zm‘: new a 14 and aleag‘ it ‘
The "&f"ﬁ A bit should be used toimtiate 3 me

i in most case insures the integrity of the i a:haracmr before attempiing to turn the
however, this is modem dependert and each modem manual should be

.
nitied and the trans

i .;éj.?vi ‘mi,

i flag «;.hamsmr,

A OUNDER DDCMP OR BISYNU PROTOLOL DISCIPLINE
ﬁs;aﬁied ‘::*‘ *{m SENEZ:‘ bii in x’%‘sﬁ § }ii‘SK. iféi;@misqic

DOM: bit can be tﬁwﬁéd z;;y
an of ‘{‘R:S NE at %: end of the characier,

asmitwé: the TSOM bit is cszzsr*ﬁ and th
all subsequent data characte

oter is
This ¢h
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The DUPI1 does net provide the feature of automstically idling SYNC characters without program
intervention
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4. Recognizes secondary station addresses (3DLC mode) and SYNC characters (DDCMP mode),

5. Detects CRC errors.
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The receiver section is capable ol operating as either a secondary or primary station when the SDL.C and
j.

LHOCP protocols are selected. This is controlied by the stats of the 3&€ MODE bit in the PARCBR. When
operating as 2 primary station, all received messages are presented to the program. In the secondary mode,
only messages that are prefixed with a secondary station address that matches the contents of the low byte of
the PARCSR are presented to the program.

*}ge DDOMP or BISYNC mode of operation is seiected, the low bvie of the PARCAR

i must be lfeaded
vith the SYNC hams 1er being used by the system. All data received is :‘13ndi¢:§ as eight bit

IRTACIErs.

o

e receiver logic is controlled by the RCVEX bit in RXCSR. The siate of the receiver is mmdicated by the
K‘X(‘”I bit in the same register.

RECEIVE OPERATION UNDER SDLC FAMILY PROTOCOL DISCIPLINE
nee the inilialization and any necessary modem ;;andahamg have been completed, the RCYEN bit can be set.
“hen the ROVEN bit iz asserted, the recetve logic searches for indtal flag characiar, When aperation in the
x:mrv mode, all data rmewed subsequent to the last initial flag character is presented to the program. The first
character is aco ompanied by the RSOM in the RXDBUF. When operating in the secondary raode, the character
equent to the last flag character is compared to the contents of the low byte of the "3‘ RCSR {any bits
rted for transparency are stripped prior to ;;sria:xrmmg the comparel. if the gér?;}az‘xs@n zzm true, then the
zarch for a flag is reiterated. When this comparison is true, the RXACT bit is asserted in the RXCSR, The
*? OM bit in the RXDBUF is set to indicate the beginning of a new message. The received aﬁére&s character is
t presented to the program. The character subsequent o it is the first character to be presented to the program
along with the RSOM bit, When this character is transferred to the receiver data buffer, the REDONE bit iz also
a&nﬁfied Any character subsequent to this causes the RXIONE bit 1o be asserted with the receiver interrupt
snable bit asserted, the assertion of the RXDONE bit creates an interrupt request. When the program accesses
the RXDBUF, the RXDONE bit is cleared.

i¥
W
W

s1hs

e

When the terminating flag characier is received, the REOM bit is asserted in the RXDBUF and the RXDONE
it is asserted in the RXCSR. The low order byte of the RXDBUF is invalid when the REOM bit is set.

#ted, The cheek is
heck character is
eogived, Wi nm CRC yi;wkmg implemented, the last two bytes of information received by the program are the
RO check sharacters,

éf CRC checking is not inhibited, an error would be indicated only when the REOM bitis a
§{3me :d on all data received beginning with the secondary station address up until the fir

sages in progress can be aborted if the send: ing station transmits an ABORT sequence. When the receiver
eiects the ABORT seguence, the RABORT hit in the RXDBUF is set along with the RXDONE ?at in the
RXCSR. The receiver logic detects one ABORT sequence after receiving an initial or final flag character.

Ail data received is handled and presented to the program in eight bit characters

£ 3

’:”mpﬁz rescy is maintained at the receiver by searching the data stream for zeres inserted by the transmitter
and removing them.

RECEIVE OPERATION UNDER DDOMYP QR BISYNC PROTOCOL DISCIPLINE

The DDCMP and BISYNC family of protocals are also handled by this device. In zrmst BISY NC applications,
the software overhead i increased, This occurs because of the extra amount of chars ithon or Brocess-
ing of message header information required. Also, in some cases, the CRC feature o ﬁ%“ ihe DUPIE may have to be
inhibited because of control characters embedded within the data stream.

i

"»"«

The low byte of the PARCSR must be loaded with the SYNC character being utilized by the system before the
receiver is enabled. This character i3 loaded into the PARCSR and is used only by the receiver logic fo

parison with data being received. This register is not used by the transmitter logic.
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%i CEIVER LATENCY

& prograim must resperd 1o the RXDONE bit within a specified time frame in order to avoid everrun

ht: ggf:fﬁma of {E‘é{ &"&DBL }‘ mrhm i%m Lzmp fr..:’nm the OVRUN FRR

uhie buffered, the time lag in which the program must respond
pressed as the following,

n=nuwnher of inse

(SDLC family protocols only)

IMTERRUPT REQU Fﬁ*i‘si
€ R,X{, =R, thcze two interrupt reguest enable bits; in the TXESR, there 18 one. These bits can be

iierrupt reguests that occur asynchronous to the operation of the program.

fe bit (DSCITEN? aHows interrupt requests 1o be generated on the receive

Wik

. SET CHANGE A bit 35 asserted. The Receiver Interrupt Engh&* bit (R&"-"‘“F?ﬂ

ke genersted on this same vector if the RXDONE bit 5 asserted. 1
t simuitaneously on the receiver vector, then the interrupt requests occur &
1o fixed scheme in which the requests should be serviced.

test made on the transmitler interrupt vector. This request s made i
nable bit {TXITEN) is set and the logic asserts the TXDONE bit.

ould be serviced at a processor status level equal to or above that of the device inter-
ineous nterrupt reguests are generated on both the receiver and transmitier
15 honored first,

LF DUPLEX OPERATION
ogram can select half duplex operation. This can be done by asserting the HALF DUPLEX bit in the

de of operation, the receiver logic does not transfer data. [t is completely disabled, if the SEND
in the TXCOSE, All other characteristics of the interface are maintained.

32 DUPiI1 REGISTERS AND DEVICE ADDRESS SELECTION

ers used in the DUP ii are shown in Table 3-1. There i uo conflict in
two registers because the RXDBUF s read o

L assigning the
dy and the PARCSR is wré?fr: only.

devices are assigned floating de
ting device addresses are contained in Cthie; 2.

addresses in the range 760010 o 764000, R

i3

33 INTERRUPT YECTORS

‘Eiﬂg vector addresses in |

5

tained in Chapter 2.

37




3.4 PRIORITY SELECTION

The priority selection (BR level) for rec
priority selection card. The DUPLL is shi
request level for interupts.

piver znd {ransmitter interrupts is selectable on the module viz 3 plugin

sped with a priority § card mstalled that establishes BRS as the bus

3.5 REGISTER BIT ASSIGNMENTS
Bit assignments for the five DUPLY registers are shown in Figure 3-1. Each register is described by showing a
bit assignment Hustration and sn sccompanying leble that discusses each bit in detail.

Table 3-1
DUP1I Registers

Name Mnemonic Address Comments

Receiver Control and RXCSR TEXKXO Word and bvte addressable.
Status Register Read/write.

Receiver Data Buffe RADBUF TEXRXKL Word addressable. Read only.
Register

Parameter Control and PARCSR ; TEXXKZ Word addressable,
Status Register Write only,

Transmitter Control and TXCSR ' TEXH X4 Word and byfe addressable.

Status Register Read/write,
Tramsraitter Data Buffer TRDBEUF TEXHKE Word and byte addressable,
Register Read/write.

i
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Table 3-2 (Cont)

Bit Descriptions for Receiver Control and Status Register (RXCSR}

Rit Name Description
it RXALT The fus n of this bit is to reflect the curre

{Receiver Active)

accordance with the selected mode of operation as defined by f*;f* contents
of the PARCSR.

SDLC en ADCCP Protocol:

n the SDLC or ADCCP miode of aperation, {ie., DEC MODE cieared) this
bit is set by the DUPLT fogic when the {irst charscter of a se fr; i
being received. CRC computation is performed for all data regeived, if not
inhibited,

If the SECD ADRS M3 (Secondary Mede Address Select)
is cleared, the receiver’s operating mode is that of a priman
mode of operation, the RXACT bit stays asserted until hxe s
character i received. At this time the RXACT bl is cleare
bit is asserted. The internal receiver CRC register is te sted it
dition and re-initialized a1 this time in prepar
CRC is not 4¥1§16b1t€

E;cz‘wee

the PAR{ E}ﬁ zf n(,z‘, the RXM,E{ wni n‘-st tn:.
for the next flag sequence.

if extended secondary addressing is inplemented in 2 systs
addresses}, the second byte of address must be recognized by soft

DDCMP or BISYNC Protocol:

Setting the DEC MODE bit in the PARUSR ca the DUPTE 1o ope
a manner compatible to the DDCMP or BISYNC family protocols.

The low bviz of the PARCSR must be loaded »
utilized by the system. This register is used onty !
comparison purposes. It is not atilized by the tras Jm‘%ilﬁe,( i

15
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Table 3-2 (Cont}

Bit Description for Receiver Control and Status Register (RXCSR)

Namse

Description

{Cont)

-

STRIP SYNC

RX DONE
{Receiver Done}

RXITEN
{Receiver Interrupt
fnable)

DSCITEN
{Data Set Interrapt
Enable)

This is useful in stripping off any SYNC characters that are subsequent to
the SYNC characters that caused the actual svnchronization of the receiver
logic.

NOTE: This bit must be cleared when the SDLC or ADUCP mode is fnvoked.
Failure to clear this bit disables the receiver logic.

This bit is program read/write and is cleared by INIT or device reset,

This bir is set by the device when the RXACT bitf is set and o character i
transferred from the internal receiver shift register into the RXDBUF
{receiver data buffer) for the programs acceptance.

This bit is also set whenever SYNC characters ut
sequent to the actual sy mhmr;xmuun SYNC characters, unless ihe % FRIP
SYNC bit is set. This applies onty to DDCMP oy BISYNC modes

In SDLC mode, this bit alse is set when an ABORT sequence is
received or when the REOM bit is set in the RXDBUF.
RABORT bit in the RXDBUF is asserted when an ABORT eeqaencg
is received while the RXACT bit is asserted or when seven consecutive
is are detected following a final flag character. In the latter case,
RXACY is clear when RXDONE is set and occurs oniy for the first
received ABORT sequence.

This bit is program read and is cleared by reading the RXDBUF ., INIT, or
Device Reset.

An infertupt request is generated if the Receiver Done Interrupt Enable bit
is set when this bit is asserted.

When set, this bit allows interrupt requests to be made to the receiver vestor,
if the RXDONE bit is sei.

All interrupts should be serviced
the device Bus Request tevel wh

at @ processor level equal to or highet
is shipped at level 5.

This bit is program read/write, and is cleared by INIT or d

When get, this bit allows interrupt requests 1o be made 1o ¥
if the Data Set ("E\:ﬂ 12 A bit is

All intererapt requests should be serviced at &
than the device interr

PrOCcessor level equs

upt request Jevel which is shipped at |

This bit is program read/write and is cleared by INIT or i
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Table 3-2 (Cont)

Bit Description for Receiver Control and Status Register (RXCSR)

B

Rit Name Description
0 BDAT SETCH Two optional jumper modifications can be mads in the field with respect 1o
{Cont) (Data Set Change B) this bit, the normal jumper configuration is as cited above.
1. Removing the data set change jumper inhibits the setting of the
Data Set Change B bit.
2.

The Data Set Change B bit is inhibited and the s;%g;si transitions
cited above are combined with the signal £ ;

Set Change A, In this case Data SM: i’i‘%‘mﬂge A s also set by th
transitions cited above.

These vadations are supported by diagnostics.

This bit is program read and is cleared by INIT, device ¢

the RXCSR.
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Figure 3-2 Recewer Control and Status Reg




Table 3-3
Bit Descriptions for Recelver Datz &

Bit Name Degerintion

i
Ly

#X ERROR This bit is
R irror) OR of bit

i REC OVERERUN
{Receiver Overrun)
{1/
indicates the
set
Sharacier time. This Bit
ceiver
The Receiver Error bif is set when this bit is set,

cejver i
check

When i
receive

g used, this bit is set when the internal




Table 3-3 (Cont)

Bit Descriptions for Receiver Data Buffer Register (RXDBUF)

{Receiver Dhata
Buffer)

Bit Name Description
i1 Reserved.
I3y RABORT When an SDLC or ADCCP abort sequence has been recgived, this bit
{Receiver Abort) is set. All receiver timing, internal control and registers are reset. The
receiver logic detects ABORT sequences providing an initial or final
flag character has been received. The ABORT sequence is defined a8
seven or more contiguous 1s, If multiple ABORT 5e{guen€es are being
transmitted, the receiver indicates reception of only the first ABORT
of the sequence. 1{ the RCVEN bit is left asserted, the receiver resumes
searching for a flag synchronization sequence,
The RXDONE bit is set when the abort sequence is received and the Receiver
Error bit is set also.
This bit is cleared by INIT, device reset, clearing RCVEN o¢ reading the
RXDBUF.
9 REND MESG This bit 15 Functional only in SF}EJL or ADUCP mode. i s when s
{End of Receivad terminating flag character is received. This coeurs when 3 ¢
Message) receiv d. with the RXACT bit set. When this bit is set, bits 07 through 00
of this register are invalid.
{his bit iz set for a mindmum of anwe character ¢
the receiver shift register into the RXDBUF slearn
This bit & program read and is clenred by INUT, device reset, ar by cleasmng
RCVEN.
£ RETR MESG This bit is functional only in SBLC or ADCCP mode. Whew operating in
(Start of Received the primary mode, this bit is set when the first ﬂiﬂa L}‘ara cler is reu,ivu:i
Message) pe z‘mg in the secondary mode this bif 35 set if the
ing ihe '§* st received flag matches *?ze :ontents of the secondary station
address register.
This bit is set for a minimum of one Ci"aarae:w time. The next transfer from
the receiver shift register into the RXDBUF ciears this bit.
This bit is program read and is cleared by INIT, device re
70 RXDBUF I‘hxs f;‘,;,* £ a‘zwe«i frc 1 the moderm. Al characters

1 kg

Lisa

zoister

All characters in this register are vight hand a
least significant bit and bit 07 being the most

When the End of Received Me
valid,
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Table 3-3 (Cont}

&it Description for Receiver Data Buifer Register (RXDBUF)
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Table 3-
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Table 3-5
Bit Descriptions for Transmitier Control and Status Register (TXCSR)

Bit Name Description

is IXDAT LATE This bit Is 321 by the transmitier iogic when MOYTATR 3%
{ Transmitter Data the transmitter Done bit is longer than thc
Late Errorj

specified time frame.

When this bif 1s set and the SDLC or AD(X Mﬂﬁé is S%”:i“‘?'
mitter idies abort characters uniii e

Send bit is cleared.

in DDCMP mode, ths Hne is held in
initiated,

traz

\5 zm?“?x. of zeros inserted 1o ma
mode oniy,

This bit is program read and is cleared by INIT, device reset, or by setting
the TSOM hit

i4 X MAINT DATA OUT The function of this bit is to provide a monitoring point of serial output
{Maintenance Transmit data of the vansmitter for the diagnostic | m when ushng the internal
Data Out) maintenance mode.
This bit #s program read during internal mai
cleared by INIT or device reset.
i3 MAI SS CLK This bit is used to simulate the transmitter and receiver « for diagnostic
{Maintenance Clock) purposes only. Using i in the A\ mazaé,szzaﬁca mod
has the ability to sit step the ints
data.
A O to § transition of this bit ca
information to the serial line.
Alio i‘f} ifaﬂfsitinn i" this bnt causes the receiver to shift the contents of
ﬁh the serial input line
This kit must be ing the user mode.
This bit is program read/write and is cleared by INIT or dev
32,11 AT SELB and MAIL

SELA (Maintenance
Mode Select B and A}
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Tabke 3-5 (Cont}

Bit Description for Transmitter Control and Status Kegister (TXCSR}

Deseription

o

SEND

HALF DUP

frupt

if the T=
an interru

iitter Interrunt Ens
ot request

g

y the TX

This bit 15 program read. Itiscl DRUF and is

set by INTT, device 1eset or clea

When set, this bit allows a p
the TXDOXE bit,

All interr
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This bit & program read/wri
Reserved.

Thls bit is used to enable the transmitier logic. Unce mgeﬂeh *f;e trafns-

gtamwce:s’é% sing used, any necessary CRC and/or control characters are frans-
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For further information, refer to the TXACT bit in this san
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Table 3-6 (Cont

Bit Descriptions for Tranamitter Data ‘ﬁafier Register {TXDBUE)

Bit

%“}e&figi%{)n

£

Urammn Start
of Message )

i

{1 mnsmmsr Data

If the DEC
the m

15 not
clearsd, th

cleared by INIT or device reset.

This
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eight bit characters.
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APPENDIX A
PDP-11 MEMORY ORGANIZATION
AND ADDRESSING CONVENTIONS

el DP~§2 ﬁ e:morv "gﬁ {;srgﬁnizcd in 16-bit words consisting of two 8-hit bytes. Each byte is addressable and

ucat“‘}!’h vﬁy and ‘ihé high {(odd) byte of the word is automatically incly
bit word. f\;wa@cutwf words are therefore found in even numbered addresses. A byte opm
id or even location to select an 8-bit byte,

nibus address word contains 18 bits identified as A(17:00). Eighteen bits provide the tapability of 2
ng "»"“’h memory jocations each of which is an 8-bit byte. This also represents 128K 16-bit words.
i n, th sler K equals 1024 so that 256K represents 262,144 locations and 238K represe
maximum memory size can be used only by 1 PDP-11 processor with a memory man-
all 18 address bits. Without this unit, the processor provides 16 address bits whic E*

v size to 54K (65,5387 bytes or 32K {32,768} words.

in

thﬁ z‘mx mum memory size of 256K bytes. In the binary syst
he ocisi nwz‘ber fgﬁ ; \ used to designaie the 4
gt the processor uses as shown

7y are reserved for internal gen al registers and peripher
viges, There is no physical memory for thcga addresses; only the numbers are reserved. As a result, program-
nable memory locations cannot be assigned in this area; therefore, the user nas “‘43 bytes o1 124K words to

A PDP-11 processor without the memory management unit provides 16 address bits that specify 2/%or &

(84K} locations {Figzzre A-2). The maximum memory size is 65,536 (64K) bytes or 32,768 (32K words. Logi

in the prs:susescr forces address bits A(17:16) to 1s if bits A{(15:13) are all Is when the processor is master to
w generation of addresses in the reserved area with only 16-bit control.
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