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PREFACE

This manua!l is intended to provide an introduction to the DPV 11 Interface and present the informa-
tion required by the user for configuration, installation and operation.

It contains the following categories of information.

@ General description including features, specifications, and configurations

L
®  Programming

The manual also contains four appendixes which include diagnostic information, integrated circuit de-
scriptions, and programining examples,

The DPV11 Field Maintenance Print Set (MP00919) contains useful additional information.
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CHAPTER 1
INTRODUCTION

1.1 SCOPE
This chapter con

tains introductory information about the DPVIi. It includes a general description,
and a brief ove

iew of the DPV11 operation, features, general specifications, and configurations.

£t

1.2 DPV1ii GENERAL DESCRIPTION

The DPV11 is a serial synchronous line interface for connecting an LSI-11 bus to a serial synchronous
modem that ts compatible with FIA RS-232-C interface standards and EIA RS5-423-A and RS-421-A
electrical standards. EIA RS-422-A compatibility is provided for use in local communications only
{timing and data leads only). The DPV11 is intended for character-oriented protocols such as BISYNC,
byte count-oriented protocols such as DDCMP, or bit-oriented data communication protocols such as
SDLC. The DPV11 does not provide automatic error generating and checking for BISYNC.

The DPV1} consists of one double-height module and may be connected to an EIA RS-232-C modem
by a BC26L-25 (RS-232-C) cable.

The DPV11 is a bus request device only and must rely on the system software for service. Interrupt
control logic generates requests for the transfer of data between the DPV11 and the LSI-11 memory by
means of the LSI-11 bus. (Figure 1-1 shows the DPV11 system.)

TELEPHONE

A I BC26L-25 | ggogy.c | LINE ;
, MODEM P

(253
¢

3

?i‘g

2

& cPU
MEM

MK-1320

Figure I-1 DPV1i System
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1.4 DPVii FEATURES
Features of the DPV1! inciude:

®  Full-duplex or half-duplex operation

®  Double-buffered transmitier and receiver

ontrol

&

‘ategory iI modem control to include incoming call, test mode, remote loopback,

Program interrupt on transitions of modem control signals

Operating speeds up to $6K b/s (may be limited by software or CPU memory}

& @ @

Software-selectable diagnostic loopback

]

bit-, byie count-, or characier-oriented protocols

® al cyclic redundancy check {CRC) character generation and checking (not usabie
1 BISYNCY
®  Internal bit-stuff and detection with bit-oriented protocals.
@ acter, synce insertion, and sync stripping with byte count-oriented
s with bit-oriented protocols.
1.5 L SPECIFICATIONS
This g}ara! i contains environmental, electrical, and performance specifications for the DPVI11.
Es k x
E:’EE %.mzmggmmta& Specifi :c:atmm
I is designe é to ope in a Class C environment as specified by DEC Standard 102 (ex-
ﬁﬁ@:;i%ﬁg Temperature 59C 4" Fyw 6l C (140° 5)
10% to 90% with a max. wet bulb tempe (82°

F) and 2 min. dew point of 2° C (36° F}

ed realized may be significantly less because of limitations imposed by the software and/or CPU memary
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1.5.2  Electrical ‘Epecaﬁs&fiﬂns
The DPVI1T requires the followin

or proper operation.

The mi@t? ace includes 3 charge pump to generate a negative voltage required to power the RS-423-A
v , o

vl
b
4
)
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&

i 2c load and 1 do lead 1o the 18111 bus.

Performance Parameters
formance parameters for the DPVII are listed as follows.

Operating Mod . Full or haif-duplex

Data fz?lﬁrmaé Synchronous BISYNC, DDCMP, and SBLC
racter Size Program-se kctat‘-is {5 ?'fs bits with character-oriented

protocols and 1-8 bits with bit-oriented protocols)

Max. Configuration i6 DPV11 modules per LSI-11 bus

Mzx. Distance 15 m (50 fi) for RS-232-C. 61 m (200 f1} for RS-423-
A/RS-422-A (Distance is directly dcpmdsw on speed,
and 200 ft is a suggested average. See RS-449 specifica-
tion for details.)

Max. Serial Data Rates ;“Ef‘}( b/s (May be less because of software and memory
efre sh limitations.’ }

16 DPVii CONFIGURATIONS
There are two DPV 1] configurations, the DA and the DB.

PYi11-DA
Unbundled version consists of:
MB8020 module
DPVI T Maintens
DPViI-DB
Bundled version consists of:
MEG2G module
H325% turn-around connector
BC261.-25 cable
DPV ] User Manual (EK-DPV1-UG)
DPV 11 Maintenance Reference Card {(EK-DPV11-CG
LIR kit (ZJ314-RB)
Field Maintenance Print Set {(MP00%193
Turn-around connectors, cables and documentation may be purchased separately.
1.7 FEIA STANDARDS OVERVIEW (R%MQ;RS»EE%E{‘ )
The most common interface standard used in recent years has been the RS-232-C. However, this stand-
he most ¢

"l
ard has serious limitations for use in modern data communication systems. T la.&i limitations
are in speed and distance.

= Reference Card (CEE-DPV1LCG)




ii has been developed 1o replace R5-232-C. It maintains a degree of
weommodate an upward transition to RS-44%

ficant difference between R5-232-C and RS-449 is in the electrical characteristics of
1l between the data comwnunication equipment (DCE) and the data terminal equipment
{TE). f he Rg-=232 C standard uses only unbalanced circuits, while the B5-449 uses both balanced
and ana&wa ed electrical circuits. The @nfwffcaixoz‘m for the types of electrical circuits supported by

ont mcd in FIA stap é;m:is R‘:Z»S% A fm‘ balanced circuits and RS-423-A for unbalanc
' nsmission speed and will Ldlmx greater dis
. :imum transmission speeds $ suppo sried by d RS-42
with cabie le ﬁgth the zzurmai speed liﬂliia are 20K b/s for RSﬁé 3-A and ,‘«Ni b/s for R
t 61 m {280 feet).

nals

4F e

S-

R=-232-C and RS-449 1 tha‘ additional leads are needed to sup
ome new circuit fune Two new connectors have been S
aie theae new leads. One connector is a 3 n{:ﬁﬂ Cmc:n ased in app

+

3 dications requiring
ondary csm. functicns. Some of the new cireuits added in RS-44% support local and remote loopt aa:é;
testing, and stand-by channel selection.




CHAPTER 2
INSTALLATION

21 'CTION
Thd sides all the information necessary for a successful installation and subsequent check-
it

(E12 5]

/1 1. Included are instructions for unpacking and inspection, pre-installation, installation
and va,mﬁm tion ak operation.

2.2 UNPACKING AND INSPECTION
The DPV11i is packaged in accordance with commercial packing practices. Remove all packing mate-
rial and verify that the following are present.

MRO20 module

H3259% turn-around connector
BC26L-25 cable

DPV1} LUser Manual (EK-DPY11-UG)
LIB kit {ZJ314-RB)

Field Maintenance Print Set (MP00919}

inspect all parts carefully for cracks, loose components or other obvious damage. Report damages or
shortages to the shipper immediately, and notify the DIGITAL representative.

2.3 PRE-INSTALLATION REQUIREMENTS
Table 2-1 (Configuration Sheet) provides a convenient, quick reference for configuring jumpers.

Table 2-1 Configuration Sheet

{W1-W2) Driver Attepuation Jumper

Normal* Alternate*
Diriver Configuration Option Description
Terminal WltoW2 Not connected Bypasses  attenuation  resistor.

Timing Jumper must be removed for cer-
tain modems to operate properly.

{(W3-W11}; interface Selection Jumpers

Alternate®

Input Normal*
S%’igtzais Configuration Option Description
SG/TH W5to Wé Signal quality
{ ?i? SCR-5) )
W7to W6 Test mode
Not connected W10 to W9

Data mode return for BS-422-A

*Normal configuration is typically R&réﬁﬁ'—»’% compatible. Alternate option is typically RS-422-A compatible.

2-1



Table 2-1 Coufiguration Sheet (Cont)

(W3-WI11) Interface Selection Jumpers (Cont)

Cuiput Marmal* Alternate™
Signals Configuration Option Description
SF/RL % 3to W4 Select freque

{RXCSR-0}

WH o W¢

Not connected

Wi Wi
Mot connecied

WEio Wil

Remote loopback
i.ocal loopback

Lacal loopback {alternate pin)

(W12-W17) Recei

ver Termination Jum

pers

Receiver

Mormal*
Configuration

Alternate®
Optien

ilescription

Recaive Data

S
send Timing

Mot connected

;

4ot connected

Not connected

=

§ -«,.3‘

to Wi

Lavd

;1
A

{fu nnects terminating resistor for
R5-422-A compatibility

(W18-W23; Clock Jumpers

| Normal* Alternate™®
Functien Configuration Option Description
NULL MODEM W2Dto W Sets NULL CLK MODEM CLK
CLK to 2 kHz.
W2lto WIR Sets NULL MODEM CLK to
50 kHz.
Clock Enable Wi2 1o W2} W 1%? to W21 Always installed except for factory
| WIZiwo W23 W2iZto W23 testing
{
(W24-W28) D éa Set Change Jumpers
Modem Sigm§§ Mormal™ Alternate®
Name Configuration ﬁesmpﬂe}ﬁ

Option

Data Mode (D3R}

Clear to Send
Incoming Call

W26 to W24

W26 1o W2A

V6 1o W27
%‘:‘ FAEAS e i

Mot connected
Not connected

Not connected

Wot connected

iwannccts ‘ihﬁ i}SC’\f ¥ ﬁ:;}—ﬂ@p m
Ef}!’ zransmz}g éz’isctzm,

Note: W26 s input to DSCNG flip-
us—p

738 typieally RS-422- ,‘ﬁ




Table 2-1 Ceonfiguration Sheet (Cont)

Device Address Jumpers

Lk

GND Al2  All AWD A9 AB AT Ab AS Ad Al
W29 W3l W30 W3 W33 W32 W39 W38 W37 W34 W3S
NOTE
The address to which the DPV11 is to respond is
daisy-chain jumpered to W29 (GND).
Vector Address Jumpers
D8 D7 D6 D5 34 D3 Source
W4l W4z W4l W40 w44 W4s Wie
NOTE
Vector address to be asserted is daisy-chain jump-
e B ered to W46,
NOTE
Table 2-1 shows the recommended normal and alter-
nate jumpering schemes, Any deviation from thesc
will cause diagnostics to fail and rgzqmre restrapping
for full testing and verification. It is recommended
that customer configurations that vary from this
scheme not be contractually supported.
= Prior to install g the DPV11, perform the iﬂﬂawmg task

: that the following modem interface wire-wrap jumpers are installed (Figure 2-1}.

W26 to W25 10 W24 10 W28 to W27
72 m W23 and WI9 to W21

This is the normal /RS-423-A shipped configuration. Some of these jumpers may be changed
when the mm:m%e is caﬁﬂeumd to external equipment for a specific appimatwn The NULL
MODEM CLK is set to 2 kHz as shipped.

determine the vec ctor
¢ W40 through W46

Based on the LSI-11 bus floating vector scheme or user requireme
address for the specific DPV11 module being installed and conf
accordingly (Tabie 2-2).

Based on the 1L.81-11 bus ﬂaatmg address scheme or user requirements, determine the device
address range for the DPV 11 module and configure W30 through W39 acc ordingly (Table
2.3} Devices may be physically addressed starting at 160000 and continuing through

?“? 776; however, there may be some software restrictions. The normal addressing conven-
ion is as shown in Table 2-3.

Q}J
Lk



35 41 43 45 ged |

JUMPERS ARE
DAIRY CHAINED

o

s

I

Figure 2-1 DPV11 Jumper Locations
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Tabie 2-2  Vector Address Selection

DPV11 (MBG20) VECTOR ADDRESSING

-
53
&3}

B
W
B
-
o3

g 17 s;]s

JUMPERS 101 0

<

158 |
2 BEE
0 iz}

i t i %
| | ! | L]
¢ F i H H

JUMPER

NUMBER

VECTOR

WAL | WaAS | WAS ADDRESS

W43 1W42 1 wat

o R

i

e i . Y
P
¢

XK XXX
>

“X" INDICATES A CONNECTION 7O W46
W46 IS THE SOURCE JUMPER FOR THE VECTOR ADDRESS
JUMPERS ARE DAISY CHAINED.

MK 124
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Table 2-3  Device Address Selection

DPV13 EVICE ADDRESSING
MSE ) LSB
2 EIE O EE slslalalal To
1 Tl -  JUMPERS - ol oo
i § ] ! § Pt i ) '

i § | ] 1 ; ] i i §
i | P Py
JUMPER w3t waoiwas|waz fwaz | waslwasiwa7bwaa lwas
ﬁ%}MB&R a3 ¥ o3t ¥ ok Y- L o Hd ¥ od F ¥ W s
X
X | x 760030
X TEGOA0
X X 760050
X 1 x | x 760070
‘X )”{'}J uff
X 760200
X 1 x i 760300
X 760400
X X 760500
¥ ¥ 780800
¥4 }[ 4 ] ?ﬁf“i?g i)
X % 761000
x 762000
¥ | x 763000
X 764000
—
“X* INDICATES A CONNECTION TO W29. W28 IS TIED 10
GROUND. JUMPERS ARE DAISY CHAINED.
MAK.1330

2.4 INSTALLATION

The DPV11 can be installed in any LSI-11 bu%aom;}a&&ﬁ backplane such as H9270. LSI-11 con-
figuring rules must be followed. Proceed with the installation as follows. For additional information
refer to PDP-11/03 User Manual FX-LSI11-TM or L. %S’u { Installation Guide EK-LS111-1G.

L. Configure the address and vector jumpers at this time if they have not been previously done
(Paragraph 2.3).

WARNING
Tura all power OFF.

2-6




Cﬂmmt the female Berg connector on the BC26L-25 cable to J1 on the M8020 module ¥
and plug the module into 2 dual L8I-11 bus slot of the backplane.

v

CAUTION
Insert and remove modules slowly and carefully to
avoid snagging module components on the card
guides.

3. Cor mect the H3259T turn-around connector to the EIA connection on the BC26L-25 cable.
The jumper W1 on the H3259 turn-around connector must be removed.

4. Perform resistance checks from backplane pin 4A2 (-5 V) to ground and from AD2 (+12
V) to ground to ensure that there are no shorts on the M2020 module or backplane.

L

Turn system power on.

6.  Check the voltages to ensure that they are within the specified tolerances (Table 2-4). If
voltages are not within specified tolerances, replace the associated regulator (H780 P.S.)

g &

Table 2-4 Valtage Reguirements

Voltage Max, Min. Backplane Pin

+5Y +5.25 +4.75 | AA2
+12V 12.75 +11.25 | AD2

2.4.1  Verification of Hardware Operation
The MR020 madule is now ready to be tested by running the CVDPV* diagnostic. Additional informa-
tion on the DPV11 diagnostics is contained in Appendix A. Proceed as follows.

NOTE
The * represents the revision level of the diagnos-
tie.

1.  Load and run CVDPV*. Three consecutive error-free passes of this test is the minimum re-
quirement for a successful run. §f this cannot be achieved, check the following.

Board seating
Jumper connec ctions
ﬁ%}éﬁ connection

Test connector

§f o successful run is still unachievable, corrective maintenance is required.

2. Load and run the DEC/X11 Sysiem Exerciser configured to test the number of DPV1ls in
the system.

Fii

Fach DEC/X11 CXDPY module will test up to eight consecutively addressed DPV1is.

CXDPV uses a software switch register. Refer to the DEC/Xii Cross-Reference (AS-
FO35C-MC) for switch register utilization.

4 If 2 BC261-2% cable and H3259 turn-around cennector are not ay railable, an on-board test connector {H2260) can be or-
dered separalely. See Paragraph 2.5,

2-7



y contention with all de-
ent that the CXD

.zr*ing ﬂﬂ”’f mnr:’:ze 1:‘: I}?

2.4.2 Conmcii&a to L;&.iemal ;Eqm;;ment /Link Testing
The DPVII s noy n to external eauipment.

tall ihe

1751

vmhzxaah 13 moden, re | 59 connector and in

nfiguration and

ad test sup-

2.5 TEST CONNECTORS

The nector prov 3dc:e*’ wit

i TP, -y
or {Figure 7

mes and register

s

a tr
when the H3239 is connected b}; me

4

Figure 2-7 H3259 Turn-Around Test Connector

“



Table 2-5 H3259 Test Connections

From Teo
Pin MNo. Pin No. Pin No. Pin No.,

Signal Name } HAR9 R 33 Haz89 Signal Name

SEMiI DATA P ¥ R 3 RECEIVE DAT A

REQUEST TO SEND 4 v BR&T | S&3 CLEAR TO SEND

(RTS) (RXCSR-2) (CTSHRXCSR-13),
RECEIVER READY
(RR} {(RXCSR-12}

LOCAL LOOPRACK |18 U z 6 DATA MODE

(LL) {RXCSR-3} (DM) {RXCSR-9)

SELECT FREQ/REMOTE {23/21 | RR/MM | MM/C | 21/25 | SIGNAL QUALITY/
if‘f{}‘?&\(ﬁ?& TENT :

(SF/RL) (RXCSR-0) | | (SQ/TV
NULL MODEM , 24 L N&R 15&17 | RCV CLOCK

, | ; TX% CLOCK
DATATERMINAL 120 D X 22 INCOMING CALL

(RXCHR-1}

i

The following accessories are available for interfacing and may be ordered separately.

® BC26L-X cable. Available in lengths of .3, 1.8, 2.4, 3.0, 3.6, 6.1, and 7.6 meters (1, 6, 8. 10,
5 My '3

12, 20 and 25 feet). When ordering, the dash number indicates the desired cable length in
feet; e.g., BC26L-25 or BC26L-1.

®  H3259 cable turn-around connector

® HS856 Berg connector. Includes H856 Berg connector and 40 pins. Crimping tools are avail-
able from: ' '

Berg ﬁ&ecirmaié& Inc.
New Cumberland, PA 17070

@ H13260 on-board test connector (includes RS-422-A testing)

The H3260 on-hoard test connector {Figure 2-4) may be used to test the MB8020 circuitry in its entirety,
RS-422-A circuitry is not tested with the H3259 cable {urn-around connector. The H3260 on-board test
connector is shipped configured for testing RS-422-A. 1t may be configured to test RS-422-A or RS-
423-A as follows.

RS-422-A BS-423-A
Wi-W72 out W1-W2 installed
W3-W6 installed ‘W3-Wé out

The connector is installed into J1 with the jumper side up.

Since the H3260 on-board test connector does not test the cable, it 15 recommicnded that the DPV! be
tested with a turn-around connector at the modem end of the cable if possible.

29



J1

SEND DATA ‘
] y 3
gy A P - i p i
RECEIVE DATA 3 ; b
S T o
o

A7 DL
< E38 b
‘\"\\ e a—
~J6

Pty s e -
RCV CLOCK P

RCP

H
W1

ERE
THIS JUMFPER

- MUST BE

11+ 1 REMOVED WHEN

*TESTING & DPV1]

T
t.‘"'
o 4
?\ ‘
{ o \
i

RXCSR-3

iLL) D one el

LL

LOCAL LOOP BACK

» D

i

RXCSRAZRR) 3 7 |

RECEIVER READY ~UT 2

NEGATIVE INPUT TO DiFFERENTIAL
RECEIVERS OMITTED FOR CLARITY

Ll
#
Ll
*
®

pa— -

MK TEZ&

Figure 2-3 RS-423-A with H3259 Test Connector
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TERM TIMING
IRS427)

CLEAR 7O SEND

REDQ T4 BEND
RX RDY

INCORMING CALL
TERRM BDY

DATA MODE
DATA MODE RET
{(LOCAL LOOP;

SEND TIM RET

RX Tint RET

TERM TiM RET
(RS422)

SEND DATA RET
RX DATA RET

= fws . st

N

o

@
b

To

_—

55 0
EE O

KK o

SO

NOTE: 1. W1 & WZ iN
WiE-W6 OuUT

20w & W2 QUY

W3-WE 1N

Figure 2-4 H3260 On-Board Test Connector
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CHAPTER 3
REGISTER DESCRIPTIONS
AND PROGRAMMING INFORMATION

INTRODUCTION ’ ,,
chapter describes the bit assignments and programming considerations for the DPV1l. Some typ-
art and receive sequences for both bit- and character-oriented protocols are included.

3.2 DPVII REGISTERS AND DEVICE ADDRESSES : ,

The five registers used in the DPV11 are shown in Table 3-1. Note that two of the registers (PCSAR
and RDSR) have the same address. This does not constitute a conflict, however, because the PCSAR
is @ write-only register and the RDSR is a read-only register. These five registers occupy eight con-
tiguous byte addresses which begin on a boundary where the low-order three bits are zero, and can be
located anywhere between 160000y and 177778g.

Table 3-1 DPVI11 Registers

Register Name Mnemonic Address Comments

Receive Control and Status RXCSR 16xxx0 Word or byte* addressable.
Read/write.

Receive Data and Status RDSR** 16xxx2 Word or bvte® addressable.
Read-only.

Parameter Control Sync/Address PCSAR** 16xxx2 Word or byte addressable.
Write-only. ¥

Parameter Control and Character ,
Length PCSCRY 16xxx4 Word or byte addressable.
Read /write.

Mransmit Data and Status TDSR** 16xxx6 Word or byte addressable.
Read/write.

* Reading either byte of these registers, clears data and ceriain status bits in other bytes. See Paragraphs 3.3.1
and 3.3.2. , v , '
** Registers contained within the USYNRT.

1t is not possible to do bit set or bit clear instructions on this register.
1 The high byte of this register is internal to the USYNRT,

The DPV11 uses a universal-synchronous receiver/transmitter (USYNRT) chip which accounts for a
large portion of the DPV11's functionality. The USYNRT provides complete serialization, deserializa-
tion and buffering of data to and from the modem.
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Most of the DPV11 registers are internal to the USYNRT. Only t cccwer control and status regis-
ter (RXCSRY and the low 5yte: of the parameter control and character length register (PCSCR) are
external,

NOTE

When using the special space sequence function, all
registers internal to the USYNRT must be written
in byte mode.

ssignments for the five DPVi1 registers are shown in Figure 3-1. Paragraphs 3.3.1-3.3.5 prowés a
%atu}? of each register using & bit assignment illustration and an accompanying table with a de-

-

.é\ {‘jj “M

3 QEGi‘f?i’i% BIT éﬁfﬁﬁh”%?ﬁ%’fﬁ
iesr

ta;ieé description of each bit.

3.3.1  Receive Control and Status Register (RXCUSR) (Address 16xxx0)
Figure 3-2 shows the format for the receive control and status register (RXCSR). Table 3-2 is a de-
tailed description of the register. This register is external to the USYNRT.

NOTE
The RXCSR can be read in either m;rd or byte
mode. However, reading either byte reseis certain
status bits in both bytes,

sive Data and Status %egi&i@r (RDSR) (Address 16xxx2)
3 ' the format for the receive data and status register (RDSR). 1t 15 a read-only regis

its address with the parameter control sync/address register (PCSAR) which is write-on i .
. 2 detatled description of the RDSR.

NOTE
The RDSR can be read in either word or byte mode.
However, reading either byte resets data and certain
status bits in both bytes of this register as well as
bits 7 and 10 of the RXCSR.

3.3.3 Parameter Confral Sync/Address Register (PCSAR) (Address 16xxx2}

The parameter control cmuadd*es* register (PCSAR) is a write-only register which can be written in
either byte or word mode. Figure 3-4 shows the format snd Table 3-4 is a detailed d eseription of the
PCSAR. This register .«3‘-3 es its address with the RDSR,

NOTE
Bit set {BIS) and bit clear (BIC) instructions can-
not be executed on the PCSCR, since they execute
using a read-modify-write sequence.

3.3.4 Parameter Confral and Charscter Length Reg}sisﬁr {PCSCR} {(Address 16xxx4)

The ﬁarames:g: cantm? smé character length register (PCSCR) can be read from or written into in
i The low byte of this fe:gar,tcf is external to the USYNRT and the high byte is
HOWS ‘%@ format and Tabie 3-5 is 2 detailed desc :ription of the PCSCR.

3 t Datz and Status Register (T i}ﬁg; {Address 16xxx6}

The t"Q ’: r the transmit data and status register (TDSR) is shown in Figure 3-6 and Table 3-6 i is 2
detailed ion. The TDSR is 2 “ad;ss.' ite register which can be accessed in either word or byt
mode Mth no restrictions, All bits can be read from or written into and are reset by Device Reset Qf‘
Bus INIT except where noted.
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Table 3-2  Receive Control and Status Register (RXUSR) Bit Assignments

Bit Name Description
15 Data Set Change This bit is set when a transition occurs on any of the following
{DSCNG) modem control lines:
Clear to Send
Data Mode
Receiver Ready
Incoming Call
Transition detectors for each of these four lines can be disabled
by removing the associated jumper.
Data Set Change is cleared by reading either byte of the
RXCHSR or by Device Reset or Bus INIT.
Data Set Change svam.es a receive interrupt if DSITEN (bit 5)
and RXITEN (bit 6) are both set.
4 incoming Call This bit reflects the state of the modem Incoming Call line. Any
{1 transition of this bit causes Data Set Change bit (bit 15) to be
asserted unless the iﬂcmmrsg Call line is disabled by removing
its jumper. This bit is read-only and cannot be ciea red by soft-
ware.
13 (lear to Send This bit reflects the state of the Clear to Send line of the
{CTS) modem. Any transition of this line causes Data Set Change {bit
15) to be set unless the jumper enabling the Clear to Send signal
is removed.
Clear to Send is a program read-only bit and cannot be cleared
by sofiware.
12 Receiver Ready This bit is a direct reflection of modem Receiver Re sady lead. 1t
{RR} indicates that the modem is &zcwmg a ¢arrier signal. For exier-
nal maintenance loopback, this signal must be high. If the line is
open, RR is pulled high by the circuitry.
Any traasition of this bit causes Data Set Change {bit 15) 1o be
asserted unless the jumper enabling the Receiver Ready signal
is removed.
Receiver Ready is a read-only bit and cannot be cleared by soft-
ware.
i1 Receiver Active This bit is set when the USYNRT prese s the first character of

{(RXACT)

a message to the DPVIL. {t remains %rzt mtii the recelve data
path of the USYNRT becomes idle.

Receiver Active is cleared by any of the following conditions: a
terminating control character is received in bit-oriented protocol

mode; an off transition of Receiver Enable (RXENA) occurs; or
Device Reset or Bus INIT is issued.

3-5



Table 3-2  Receive Confrol and Status Register (RXCSR) Bit Assignments (Cont)

Bit

Mame

Description

-l

Receiver Status
6*’5‘% ¥ (R{; QEY)

Data Mode (DM)
{Data Set Ready)

Syne or Flag
Detect (SFD}

%3

gceive Dat
kaaﬁv (R, %TEY)

Receiver Active is a rfmad-«}ma bit which reflects the state of the
USYNRT output pin 5

This bit indicates the availability of status information in ifzs.«
upper byte of the receive data nd status 1 gister {RDSR). 1t iz

set when any of the following bits of the RDSR are set: cheww
iiﬁd of &iﬁ"%&agﬁi REOM); Receiver Overrun (RCV O
Receiver Abort or Go ﬁit.ﬁdé (RABORT);
{ERRCHK) if VRC is selec

Receiver Status is cleared by any of the followi
reading either byte of the RDSR; clearing Receiver [
4 of RX@Z.;SR), Device Reset, or Bus Tnit.

When set, Receiver Status Ready causes 2 receive interrupt if
Receive ’éﬁierrupt Enable (bit 6) is also set.

Receiver Status Ready is a read-only bit which reflects the sta
of USYNRT pin 7.

This bit reflects the state of the Data Mode signal from the
modem.

When this bit is set it indicates that the modem is powered on
and not in test, talk or dial mode.

Any transition of this %:ut causes the Data Set Change bit (bit
15) to be asserted unless the Data ’\:’iu > jumper has been re-
moved.

Data Mode is a read-only bit and cannot be cleared M software.
This bit is set for one clock time when a flag character is de-
tected with bit-oriented protocols, or a sync ¢ }* t ris de-

tected with charagter-oriented protocois.

SFD is a read-oniy bit which reflects the state of USYNRT pin
4,

This bit indicates that the USYNRT has assembled a data char-
acter and is ready to present it to the progessor,

If this bit becomes set while Receiver Interrupt Enable (bit 6
set, a receive interrupt request will result,

Receive Data Ready is reset when either by
Receiver Enable (bit 4) is cleared, or Device Reset or Bus INIT
is issued.

RDATRY is a read-only bit which reflectes the state of LIS
YNRT pin 6.

3-6



Table 3-2 Receive Control and Status Regmer (RXCSRE) Bit Ay-;gﬁsmeats {Cont)

Bit Name Descnpimﬂ
6 ?{zi er Interrupt When set. this bit aliows interrupt reguests to be made to the
¥na ( XITEN) receiver vector whenever RDATRY (bit 7} becomes set.

The conditions which cause ;ha, intcm&;‘*z request are the asser-
tion of Beceive Data Ready (bit 7), Receive Stat ;‘ead}’ {hit
10), or Data Set Change (bzs ES) if D‘:»i“i EN (bit :5‘, 7 also set.
RXITEN is a program read/write bit and is cleared by Device
Reset or Bus INIT.

5 Data Set Int errupt This bit, when set along with RXITEN, allows interrupt

Enable (DSITEN) requests to be made to the receiver vector whenever Data Set

Change (bit 15} becomes set.
DSITEN is a program read/write bit and is cleared by Device
Reset or Bus INIT.

4 Receiver Enabie This bit controls the operation of the receive section of the LS~

{(RXENA} YNRT.

When this bit is sct, the receive section of the USYNRT is en-
abled. When it is reset the receive section is disabled.
In addition to disabling the reccive section of the USYNRT, re-
settmg bit 4 reinitializes all but two of zm USYNRT receive
registers. The two registers not reinitialized are the character
length selection buffer and the parameter control register.

3 Asserting this bit causes the modem connected to the DPVI] to
establish a data loopback test condition.
Clearing this bit restores normal moderm operation.
Local Loopback is program read/write and 1s cleared by Device
Reset or Bus request to Send is program read/write and is
cleared by Device Reset or Bus INIT.

2

Request to Send
(RTS)

Terminal Ready (TR}

{Data Terminal
Heady)

Setting this bit asserts the Request to Send signal at the modem
interface,

Requesi to Send is program read/writc and is cleared by Device
Reset or Bus INIT.

When set. this bit asserts the Terminal Ready signal to the
modem interface.

For aute dial and manual call origination, it maintains the estab-
lished call. For auto answer, it allows handshaking in response to
a Ring signal.
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Table 3-2  Receive Control and Status Register (RXCSR} Bit Assignments {Cont)

MName

Description

e

Sefect Fregquency
or Remote
Loopback (SF/RL)

This bit can be wire-wrap jumpered o function as &i
frequency or remote loop sack. When jumpered as cles::;-
quency {W3 to W43, setting this bit selects the modem’s
frequency band for transmission to the line and the lower
quency band for reception from the line. T he clear condition se
lects the lower frequency for trans: n and the hgher fre-

quency for reception.

When jumpered for remote loopback {W3 to W3}, this bit,
asserted, causes the modem connected to the L}ﬁfs ! to signa
when a remote loopback test condition has been establish
the remote modem,

,;dbs l CRE’%.» af

SF/RL is program read/write and is ¢f

SIS G e s o IO — R TSN S e RN 3 5 S i 7

p—

, i Bus INJT.
’;‘ 5 G :‘ 2 H 9]
] i T = T
RECEIVE DATA BUFFER
| | | | {
5 14 13 2 . 10° 2 &
ERR | ASSEMBLED B
| ABORTI &t
U chk | BIT C( { ABO :
i i

Figure 3-3  Receive Data and Status Register (RDSR) Forma

Table 3-3 Receive Data and Status Register (RDSR) Bit Assignments

Name i Description

Error Check ;  This bit when set, indicates a possible error. It is used in con-

{ERR CHK; : junction with the error detection selection bits of the parameter
¢ control sync/address register (bits 810} to indicate either an
[ error or an all zeros state of the (,Kf“ register.

| With bit-oriented protocols, ERR CHK indicates that i.:%f‘
. error has occurred. It is set when the Receive End ¢

© bit (RDSR bit 9% is set.

a
Mes

ha
of

i With character-criented protocols ERR CHK is asserted wit}
: each data character if all zecos are in the CRC register. The
i processor must then determine if this indicates an error-frec




Table 3-3 Receive Data and Status Register (RDSR) Bit Assignments (Cont)

Mame

Description

i

412

i

Assembled Bit
Count (ABC)

Aoy

Eeosiver Overrun
{RCV OVRUN)

message or not. If VRC parity is selected, this bit is st for every
character which has a parity error.

ERR CHEK is cleared by reading the RDSK, clearing RXENA
{RXCSR bit 4), Device Reser or Bus 1T,

Used only with bit-oriented protocols, these bits represent the
number of valid biis in the last character of a message. They are
all zeros unless the message ends on an unstated boundary. The
bits are encoded to represent valid bits as shown below.

14 13

E ]

Number of Valid Bits

All bits are valid
Cne valid bit
Two valid bits
Three valid hits
Four valid bits
Five valid bits
Six valid bits
Scven valid bits

s i I b (D

[OVEITFEEE S I T ws I o I o)
[ s S o B e B

These bits are presented simultaneously with the last bits of
data and are cleared by reading the RDSR or by reseting
RXENA (bit 4 of RXCSR).

This kit is used to indicate that an overrun situation has oc-
curred. Overrun exists when the data buffer (bits 0-7 of RDSR}
has not been serviced within one character

As a general rule, the overrun is indicated when the last bit of
the current character has been received into the shift register of
the USYNRT and the data buffer is not vet available for a new
character.

Two factors exist which modify this general rule and apply only
to bit-oriented protocols.

The first factor is the number of bits inserted inio the data
stream for transparency. For each bit inserted during the for-
matting of the current character, the controller’s maximum re-
sponse time is increased by one clock ¢yel

The second factor is the resuit of termination of the currem
message. When this occurs, the data af the terminated message
which is within the USYNRT is not overrunable. I an attemnpt
is made to displace this data by the reception of a subsequent
message. the data of the subsequent message is lost until the
data of the prior message has been refeased.
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Table 3-3  Receive Data and Status Register {RDSR) ) Hit Agsxgnmems (Conty

Bit Name {!esusﬁ;ﬁﬁ
. | . o
1 Keceiver Abort or :  This bit i used only with bit-oriented protocols and indicates
Go Ahead {(RABORT)| that either an abort character or a gu« a?aé charﬁcrcr has been
¢ received. This is determined by oo M :
| 13). If the Loop Made bit is .
i of an abort char acter. If ihé Li}i)p N
i :ndicaies a go-al ;
The setting of RABORT cauvses Recen
of RXCSR) to be set.
RABORT is reset when the RDSR is read or when Receiver En-
able (bit 4 of RX{ONR) is reset
The at y cven OF more contige
cne bits appearing i - Reception of this bit g
tern when Loop Maode is clear causes the receive section of the
i USYNRT to stop receiving and set RSTARY (bit 10 of
RXCSR). The abort character indicates abnormal terminat
of the current message.
The go-uhead characier is defined as a zero sm fuuf,}‘ﬁbd b\ sev-
on consecutive one bigs, This character &
terminating control character when the ? oD Mat‘»
Loop Mode is c:iw?‘ea this character is sg::ii
character.
9 Keceiver End of This bit is used only with bit-oriented protocols and is asserted if
Message (REOM) Receiver Active (bit 11 of RXCSR) is ser and a message is ter
minated either m,z;.z.,,dy or aten‘;rma}%} When REOM becomes
¢ oset, it sets RSTARY (bit 10 of RXCSR).
H
1 REOM 13 cleared when RDSR 18 read or when Rece
{bit 4 of RXCSR) s reset.
8 Receiver Start of bit is presented
Message (RSOM) ‘1 pro:.,fsissr along m‘*h the i:rst data racter of a mes
and is hronized to the last received flag character. Setting
of RSOM does not set RSTARY (RXCSR bit 10},
RSOM is cleared by Device Reset, Bus INIT, tmg Re-
ceiver Enable (RXCSR bit 4), or the next iransfer into the Re-
ceive Data buffer {iow byte of RDSR)
7-0 The low byte of the RDSR is the Receive Data buffer. The se-

put to i‘zss USYNRT is assembled and transferred ¢
, s presentation to the processor.

a, Receive Data Ready (bit 7 of
¢ that the RDSR has data to be

cia;.;; j

’:fﬁa Qvuf; (1343 0CC‘4§¢-«W

”Ehe charact ers in the Receive Data buffer are right-justified
least significant biv

0850 3501 5SRO 6 580 35 OSSN 6 7% S 1 i S
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Figure 3-4 Parameter Control Sync/Address Register {(PCSAR) Format

Table 3-4 Parameter €",amwlSyne.5 Address Register (PUSAR) Bit Assignments

Bit MName Description

is All Parties This bit is set when automatic recognition of the All Parties Ad-
Addressed {APA) dressed character is desired. The All Parties Addressed charac-

ter is eight bits of ones with necessary bit stuffing so as not to be
confused with the abort character.

Recognrition of this characier is done in the same way as the sec-
ondary station address (see bit 12 of this register) except that
the broadcast address is essentially hardwired within the receive
data path. The logic inspects the address character of each
frame for the broadcast address. When the broadeast address is
recognized, the USYNRT makes it available and sets
Start of Message {(bit 8 of RDSR).

If the broadcast address is not recognized, one of two possible
actions oecurs.

1. If the Secondary Address Select made bit (hit 12) is
test of the secondary station address is made.

H P ‘ . . .

2. If bit 12 is not set or the secondary station address is not
recognized, the receive section of the USYNRT renews its
search for synchronizing control characters.

14 Protocol Select i This bit is used to select between character- and byte count-ori-
{PROT SEL) ented or bit-oriented protocols. It is set for character- and byte

%
count-oriented protocols and reset for bit-oriented protocols.

13 Strip Syne or This bit serves the following two functions.
Loop Mode
{STRIP SYNC) 1. Strip Sync (character-oriented protocols) — In character-ori-

ented protocols, all sync characters after the imual synchro-
nization are deleted from the message and not included in the
CRC computation if this bit is set. If it is cleared, all sync char-
acters remain in the message and are inciuded in the CRC com-
putation.
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Table 3-4  Parameter Control Sync/Address Regisier (PCSAR) Bit Assignments (C ont)

Bit

MName

i

ﬁes;:rsptmn

Py
bed

—

10-%8

ondary
88 ?wi}{i::
‘O ADR MDE)

i

.).\.

=

M)i}»fﬁ
[ R

idie Mode Sclect
{IDLE)

Error Detection
Selection
{(ERR DEL SEL)

sotocols ) - With bit-oriented

2. Loop Mode i bit-oriented
tocols, this bit is used to control the method of tes
is set, either a flag or go-ahead charac
termination of a message. If it is cleared, only a 1
can cause a normal termination.

mination. If i1
¢a z‘z@am%i
ag charagcter

This bit is used with bit-oriented protos
ognition of the se¢ ary station addres
the station address of the incoming m »;:
the address stored in ihe low byte of this reg
prefixed with the correct secondary address nite
processor. If the addresses do not compare, thf: receive section
of the LUSYNRT goes back to searching for flag or go-ahead
characters.

When SEC ADR MDE is cleared, the s

USYNRT recognizes all incoming mes

TDSR} is zset or a ﬁam unﬁarmn ermr occurs. 1f i?}ii‘? is ;e;,
flag characters are issued. If IDLE is clear, . abort ¢
issued.

With character-oriented protocols, IDLE is used te control the
method in which initial sync characters are transmitted and the
action of the transmit section of the USYNRT when an under-
ﬂm error occurs. 1DLE is cleared to cause sync chuaracters from

he low byte of PCSAR to be transmitied, When IDLE is set,
i}w transmit data output is held asserted during an underrun er-
ror and at the end of a message.

These bits are used to determine the type of error detection ‘;E*s{:{s?
on received and transmitted mes ages. in ‘nwum:zm g
the selection is independent of character length. In character.
and byte count-oriented protocols, CRC error detection is us-
able only with 8-bit character lengths. The maximum character
fength for VRC is seven. The hits are encoded as follows.

1w 9 8 CRC Polynomial

0 O 0 H18b 124 g 5

I (CRC CCITT) (Both CRC
data registers in the tran ,mzt and receive sec-
twons are set to all ones prior to the com-
putation.)

¢ o i %164 x124 x5+ 1 (CRC CCITT) {Both CR
éaw registers set to all zeros.)
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Table 3-4 Parameter Control Sync/Address Register (PCSAR) Bit Assignments (Cont)

Bit MName Description

o0 1 0 Not used

0 1 i %16+ x15-+x2+1 (CRC 16) (Both CRC regis-
ters set to all zeros.)

16 0 Odd VRC Parity (A parity bit is attached to

g each transmitted character.) Should be used
i only in character-oriented protocois.

[ VR Even VRC parity (Resembles odd VRC ex-
cept that an even number of bits are gener-
ated. )

1 i 0 MNot used.

Gy 11 1 All error detection is inhibited.
7-0 Syne Character The low byte of PCSAR is used as either the sync character for
or Secondary character-oriented protocols or as the secondary station address
Address for bit-oriented protocols.
The bits are right-justified with the least significant bit being bit
0.

EXTERNAL TO THE LSYNRT

™,
5 4 % 2 1 s} 3

SQ/TMETHENA :m\?' C’?’H\ TXACTIRESET
SEL

INTES U TO THE USYNRT
{15 i4 13 12 11 10 a g
¥ i
mgNswfh‘TvR i y 1 RECE! Vt;H é
i

Figure 3-5 Parameter Control and Character Length Register (PCSCR) Format
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Table 3-5 Parameter Control and Character Length Register (PCSCR) Bit Assignments

MName

Description

pe
Pod

11

Transmitter
Character Length

Extended Address
Field (EXADD)

Exiended Control
Field (EXCOMN)

These bits can be read or written and are used o determine the
length of the characters to be ramnsm:ia&téi

They are encoded to set up character jengths as follows.
i5 14 13 Character Length

0 o 0 Eight bits per character

1 I I Seven bits per character

1 i 0 Six bits per character

g Five bits per character {bit-oriented proto
only)

10 0 Four bits per character {bit-oriented protecol
only)

0 1 1 Three bits per character (bit-oriented protocol
anly)

0 1 0 Two bits per character {bit-oriented protocol
only)

=
-
(]

ae blt per character {bii-oriented protocol

)

These bits can be changed while the transmitter is active, in
which case the new character length is assumed at the com-
pletion of the current character. This field i za set to a character
length of eight by Device Reset or Bus INIT. When VRC error
detection is selected, the default character Iength is eight bits
plus parity.

This bit is used with bit-oriented protocols and uié C'E's‘ the ad-
dress portion of a 1 message in receiver operations. When it is set,
each address byte is tested for a one in the least a.zgmfmapi i:uz
position. If the least significant bit is zero, the next character |
an extension of the address field. If the least significant bit is
one, the current character terminates the address field and the
next character is a control character.

EXADD is not used with Secondary Address Mode (bit 12 of
PCSAR),

EXADD is read/write and is reset by Device Reset or RBus
INIT.

This bit is used with bit-oriented protacels and affects the con-
trol character of a message in receiver operations. When EX-
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Table 3-5 Parameter Control and Character Length Register (PCSCR) Bit Assignments (Cont)

Bit Name Description
CON is set it extends the control field from one &-bit byte to
two 8-bit bytes.
EXCON is not used with Secondary Address Mode (bit 12 of
PCSAR}
EXCON is read/write and is reset by Device Reset or Bus
INIT.
10-% Receiver These bits are used 1o determine the length of the characters 1o
Character Length be received.
They are encoded 1o set up character lengths as follows.
10 9 B Character Length
10 0 0 Eight bits per character
; 111 Seven bits per character
!
o101 -0 Six bits per character
0 1 Five bits per character
i
| 1 0 0 Four bits per character {bit-oriented protocats
o 1 1 ‘Three bits per character (bit-oriented proto-
cols only)
0o 1t 0 Two bits per characier {bit-oriented protocols
only)
0 ¢ 1 One bit per character {bit-oriented protocols
only)
7 Reserved Not used by the DPV1]
6 Transmit Interrupt When sct, this bit allows a transmitter interrupt request to be
Enable (TXINTEN) made to the transmitter vector when Transmit Buffer Empty
(TBEMTY) is asserted. Transmit Interrupt Enable (TXIN-
TEN) is read/write and is cleared by Device Reset or Bus
INIT.
5 Signal Quality or This bit can be wire-wrap jumpered fw function as cither Sigral

Test Mode (SQ/TM)

Quality or Test Mode.

When jumpered for signal quality (W3 to W6), this bit reflects
the state of the signal quality line from the modem. When as-
serted. it indicates that there is a low probability of errors in the
received data. When clear it indicates that there is a high proba-
bility of errors in the received data.
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Table 3-8

Parameter Control and Character Length Register (PCSCR) Bit Assignments (Cont)

Bit Name Description
When jumpered for the test mode (‘%& 12 W7), this bit indicate
i that the modem has been placed in a test cendzn{m when as-
- serted. The modem test condition could he established by assert-
ing Local Loopback (bit 3 of RXCSR}, Remote Loopback (bit 0
of RXCTSR) or ¢rher means external to the DPV1L.
When SQ/TM is clear, it indicates that the modem is not in test
{  mode and is avaiiable for normal operation,
’ SQ/TM is program read-only and cannot be clea d by solt-
¢ ware.
4 Transmitter This bit must be set to initiate the transmission of data or o
Enable (TXENA) trol information. When this bit is cle , the transmitter
revert back to the mark state once all indicated sequences have
been completed. TXENA should be cleared after the last data
character has been loaded into the transmit data d %tatus s‘%a
ister {TDSR). Transmit End of Mess f TDBR) should
be asserted when TXENA is reset (if it is ¢ erted at ail}
and remain asseried until the transmitter nte:rx the idle mode.
TXENA is connected directly to USYNRT pin 37. It is 2
read/write bit and is reset by Device Reset or Rus INIT.
3 Maintenance Mode When this bit is asserted, it causes the USYNRT’s serial output
Select (MM SEL) to be iﬁigmally connected to the USYNRT’s serial input. ’fhﬁ
serial send data auiout hﬂ’i from the mierface is asserted an
the receive data serial input is disabled. Send timing and rec
timing 1o the USYNRT are disabled and replaced with a
signal generated on the interface. The clock vate is ecithes
i 49.152K b/s or 1.9661K b/s depending on the position of 2
jumper on the interface board.
Maintenance mode allows diagnostics to run in loopback with-
out disconnecting the m é m cable.
MM SEL is a read/write bit and is cleared by Device
Bus INIT. When it is cleared, the interface is sf:.é., ﬂarmgl
{ {“?at.&‘u.ﬁ
§
2 Transmitter Buffer This bit is asserted when the transmit data and status re gister
Empty (TBEMTY) {TDSR} is available for new data or control information. 1t is
also set after a Device Reset or Bus INIT.
- The TDSR should be loaded only in response to TBEMT
| being set. When the TDSR is written into, TREMTY is clcareﬁ
If TBE MTY ba s set while Transmit Interrupt Enable (ki
6 of PCSCR) is set, a transmit interrupt request results.
TBEMTY reflects the state of L SY’\R? pin 35.
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3.5 Parameter Control and Character Length Register (PCSCR) Bit Assignments (Cont}

MName

Descriptioﬁ

[,

o

Transmitier
Active (TXACT)

Irevice Reset
{RESET)

This bit indicates the state of the transmit section of the US-
YNRT. [t becomes set when the first character of data or con-
trol information is transmitted.

TXACT is cleared when the ira ysmitter has nothing to send or
when Device Reset or Bus INIT is issued.

TXACT reflects the state of USYNRT pin 34.

When a one is written to this bit all components of the interface
are initialized. It performs the same function as Bus INIT with
respect to this interface. Maodemn Status {Data Mode, Clear to
Send, Receiver Ready, Incoming Call, Signal Quality or Test
Mode) is not affected. RESET is write-only; it cannot be read
by software.

7 i 5 4 o

| ; !
TRANSMIT

[ é

a

o2
3 H
~ i

TERR RESERVED TSOM
i i
i i
BAK TREY

Figure 3-6 Transmit Data and Status Register (TDSR} Format

Table 3-6 Transmit Data and Status Register (TDSR) Bit Assignments

Bit

Mame

Description

iy
L

Transmitier
Error (TERR)

This is a read-only bit which becomes asserted when the Trans-
mitter Buffer Empty (TBEMTY) indication has not been ser-
viced for more than one character time.

When TERR occurs in bit-oriented proiocols, the transmii sec-
tion of the USYNRT generates an abort or {lag character based
on the state of the IDLE bit (PCSAR bit 11). If IDLE 1s set, a
flag character is sent. If it is reset, an ahort character is sent.

When TERR occurs in character-oriented protocols, the state of
the IDLE bit again determines the re alt. If IDLE is set, the
transmit serial output is held in the MARK condition. If it is
cleared, a sync character is transmitted.
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Table 3-6 Transmit Data and Status Register {TDSR) Bit Assignments (Cont)

Bit Name Description
TERR is cleared when TSOM (TDSE bit 8) becomess set or by
Device Reset or Bus INIT.
¢ Clearing Transmitier Enable (PCSCR bit 4) does not cl
i TERR ard TERR is not set with Traﬁnmu Em. of .\fiessaau
14-- Reserved | Not used by the DPVI]
11 Transmit Go ; This bit, when asserted, modifi - pa t of the contral
Ahead (TGA) i chamciﬁg‘ initiated by eimw Transmit Start of Messs
¢ {TSOM} or Transmit End of Mess {TEOM}; TSOM o
TEOM normally causes a fi ‘5 chara o be sent. If TGA is
: set, a go-ahead character is sent in place of the flag character,
H
i
| TGA is only used with bit-oriented protocals.
i Transmit This bit is used only with bit-oriented protocols to abnorm
Abort (TXABORT) lerminate a messs g—:— or to transmit filler information used to es-
tablish data link timing.
When TXABORT is asserted, the
! transmits either Qﬁg or abort characters
i the IDLE mede bit. If IDLE is cleare
sent. If IDLE is set, flag characters are ::*;t
9 Transmit End of This control bit is used to normally termiinate a message in bit
Message (TEOM) oriented protocol. It also terminates a m character-or
ented protocols when CRC error detection is used. As a second-
ary function, it is used in conjunction with the Transmit Staré of
Mcssagf: {TSOM} bit to transmit a SPACE SEQUENCE. Re-
fer to the TSOM bit description {bit § his register} for infor-
mation regarding this sequence.
With bit-oriented protocols, asserting this bit causes ]
mforman@n to be transmitted, if CRF is enabled,
| flag or go-ahead characters ¢ ;sepa*gdmg, the state o
i mit Go Ahead (TGA) bit. See bit 11 of this re gisior,
§ 7.
With character-oriented protocols,
(“RC ;n armation, if CRC is enabled, t 3*1& ,
i by either sync ¢t zazguers or i EiAR}a ‘Gﬂditl()rs ; pcndmé on
| the state of the IDLE bit. If IDLE is cleared, sync characters
are transmitted.
The chargﬁier f{}i’ém‘éﬁ@ h R{‘ information is repea é ed ur

the transmitter is disabled or the TEQM bit is cleared

A su&sgqaem meS&age may be initiated while the transmit sec-
tion of the USYNRT is active. This is ¢ gagz‘:}‘i.plmﬁfci by clea *:*‘;

ihe TEOM bit and %walymg new message data without setti
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Table 3-6 Transmit Data and Status Register (TDSR) Bit Assignments (Cont)

Bit Mame Description

the Trapsmit Start Of Message bit. Hov
ter for the prior message must have Coim

]

ver, the CRC charag-
Jeted transmission.

S 4

3

e

This bit is used with either bit- or character-oriented protocols,
As long as it remains asserted, flag characters (bit-ariented pro-
tocols) or sync characters ( character-oriented protocols) are
transmitied.

With bit-oriented protocols, a space sequence (byte mode only}
of 16 zero bits ¢an be transmitted by asserting TSOM and
TEOM simultanecusly provided the trapsmitter is in the 1die
state and Transmii Enable is cleared. This should not be dong

i

during the transfer of data, and must oniy be done in bvte mode.

| NOTE
When using the special space sequence function, all registers in-~
ternal to the USYNRT must be written in byte mode.

Normally at the completion of each sync, flag, go-ahead or
Abort character, the TBEMTY indicat:on is asseried. This alb
lows the software to count the number of transmitted charac-
ters. In certain applications, the software may elect to ignore i
service of the Transmitter Buffer Empty {TBEMTY) indication.
Normally during data transfers, this would cause a transmit
data late error. The TSOM bit asserted suppresses this error

{  and provides the pecessary synchronization to automaticaily
| transmit another flag, go-ahead or sync character.
74} | Data from the processor to be transmitied on the serial output

line is loaded into this byte of the TDSR when Transmitter Buf-
| fer Empty (TBEMTY) is asserted. Hf the transmutter buffer is
| not loaded within one character time, an underrun error OCCUrs.

racters are right-justified, with bit O being the least sip-

! The cha
j  nificant bit.

3.4 DATA TRANSFERS
Paragraphs 3.4.1 and 3.4.2 discuss receive and transmit data transfers as they relate to the sysiem
software.

3.4.1 Receive Data

Serial data to be presented to the DPVI1L from the maodem enters the receiver circuit and is presented
1o the USYNRT. Recognition by the USYNRT of a control character initiates the transfer. When
transfer has been initiated, a character is assembled by the USYNRT and the nlaced in the low
of the receive data and status regisier (RDSR) when 1t is available. If the RDSR is not available, the
transfer is delayed untii the previous character has been serviced. This must take place before the next
character is fully assemnbled or an overrun errof exists. Refer to the description of bit 11 in Table 3-3
for more details on Receiver Overrun.
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With bit-oriented protocols, the USYNRT antomnaticaliy generates control characters as initiated by
rware and inserts necessary information into the data stream {0 maintain transparency.

ammles in bit- and byte count-oriented protocols appear in Appendix D.

The DPV11 generates two vector addresses, One for receive data and modem control and the other for

The receive and modem control interrupt has priority over the transmit interrupt and is enabled by
setting bit 6 {RXITEN) of the receiver control and status register (RXCSR).

i

“bit 6 of the RXCSR is set, a receiver interrupt may occur when any one of the following signals is

@ Receive Data Ready (RDATRY)
@ Receive Status Ready (RSTARY)
@ Data Set Change (DAT SET CH)

The signal DAT SET CH only causes an interrupt if bit 5 (DSITEN) of the RXCSR is also set.
It is possible that a data set change interrupt could be pending while a receiver interrupt is being
se

erviced, or the opposite could be true. In either case, the hardware ensures that both interrupt
reguests are recognized.

]

NOTE

The modem status change circuit interprets any
pulse of two microseconds or greater duration as a
data set change. This ensures that all fegitimate
transitions of modem status will be detected. How-
ever, on a poor line, noise may be interprefed as a
data set change. Software written for the DPV1L
must account for this possibility.

A transmitter interrupt request occurs if Transmit Interrupt Enable (TXINTEN) is set when Transmit
Buffer Empty (TBEMTY) becomes asserted.
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APPENDIX A
DIAGNOSTIC SUPERVISOR SUMMARY

Al INTRODUCTION
The PDP-11 diagnostic superviser is a software package that performs the following functions.

®  Provides run-time support for diagnostic programs running on a PDP-11 in stand-alone mode

®  Provides a common programmer interface for diagnostic development
® [mposes a common structure upon diagnostic programs

®  Guarantees compatibility with various load systems such as APT, ACT, SLIDE, XXDP+
ABS Loader

f’z
m
¢
o
23
,-.
1728
=%

® Performs nondiagnostic functions for programs, such as console /0, dat
sequencing, program opiions

A.Z  VERSIONS OF THE DIAGNOSTIC SUPERVISOR

File Name Environment

HSAA **8YS XXDP+

HSAB **8YS APT

FISAC **5YS ACT/SLIDE

HSAD "‘*S‘%’S : Paper Tape (Absolute Loader)

In the above file names, "**” stands for revision and paich level, such as “AQ”.

A3 LOADING AND RUNNING A SUPERVISOR DIAGNOSTIC

A supervisor-compatible*® diagnostic program may be loaded and started in the normal wav, using any

of the supported load systems. Using XXDP-+ for example, the program CVDPVA BIN is loaded and
started by typing .R CVDPVA, '

The diagnostic and the supervisor will automatically be loaded as shown in Figure A-1 and the pro-
gram started. The program types the following message.

DRSS LOADED
DIAG RUN-TIME SERVICES
CVDPV-ALG

i

* Todetermine if diagnostics are superviser-compatible, use the List comumand under the Setup utility (see Paragraph A5
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SHAGNOSTIC SUPERVISOR MEMORY LAYOUT

KADP+ /
ON A 16KW {MiN MEMORY! SYSTEM

ADDRESS
100006 {3

XXDP+

070000

HAGNOSTIC
SUPERVISOR
§ BEKW)

040000 {0}

TiC

PROGRAM
{ 7.5KW)

00200C (3}

0000CS (M

Figure &-1 Typical XXDP+ /Diagnostic Supervisor Memory Layout

DIAGNOSTIC TESTS
UNIT IS DPV1
DR>

DE > is the prompt for the diagnostic supervisor routine. At this point a supervisor command must be
entered (the supervisor commands are listed in Paragraph A.4).

Five Steps to Run a Supervisor Diagnostic
1. Enter Start command.
When the prompt DR>> is issued, type:
STA/PASS:1/FLAGS:HOE <CR>

The switches and flags are optional.

Enter number of units to be tested.

0

The program responds to the Start command with:

# UNITS?

At this point enter the number of devices to be tested.




sk

L

Answer hardware parameter questions,
After the number of devices to be tested has been entered. the program responds by asking a
number of hardware questions. The answers to these questions are used to build hardware
parameter tables in memory. A series of questions is posed for each device to be tested. A
“Hardware P-Table” is built for each device.
Answer software parameter guestions,
When all the “Hardware P-Tables™ are built, the program responds with:

CHANGE 5W?

If other than the default parameters are desired for the software, type Y. If the default pa-
rameters are desired, type N.

If vou type Y, a series of software questions will be asked and the answers to these will be
entered into the “Software P-Table” in memory, The software questions will be asked only
once, regardless of the number of units to be tested.

Diagnostic execution.

After the software questions have been answered, the diagnostic begins to run.

What happens next is determined by the switch options selected with the Start command, or
errors occurring during execution of the diagnostic.

A4 SUPERVISOR COMMANDS
The supervisor commands that may be issued in response to the DR prompt are as foliows,

L

& & @ L

&

& 2 ¢ @& @

All of th

tions.

Start — Starts a diagnostic program.

Restart — When a diagnostic has stopped and control is given back to the supervisor, this
command restarts the program from the beginning.

Continue — Allows a diagnostic to continue running from where it was stopped.

Proceed — Causes the diagnostic to resume with the next test after the cme’in which it halted.
Exit — Transfers control to the XXDP + monitor.

Drop ~ Drops units spes;ificci until an Add or Start command is given.

Add — Adds units specified. These units must have been previously dropped.

Prini — Prints out statistics if available.

Display — Displays P-Tables.

Flags — Used to change flags.

ZFLAGS — Clears flags.

e supervisor commands except Exit, Print, Flags, and ZFLAGS can be used with switch op-
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iﬁ-é Command QW??%:%E“%
tch options may be used with most supervisor commands. The available switches and their function
re as foliows.

5¢

® E‘i‘;&TS Used to spee cify the tests to be run %;he muwz is all
tgsis switch used with 5’% Start command to run tests | throu g%&
would be:

n example of the
3‘3, &“zi 34 through 38

DR> START/TESTS ¢ <CR=
® /PASS: - Used to g;»,sa;;dx the number of passes for the diagnostic to run. For example:

DR> START/PASS : 1

in this exampie, the diagnostic would complete one pass and give control back to the super-

i
¥ EBUA

nostic will occur before the end of pass

® . JUNITS: - Used to specify the units to be run. This switch is valid only if N was entered in
response to the CHANGE HW? guestion.

i
30
&

® /FLAGS: - Used to check for conditions and modify program exccution accordingly. The

conditions checked for are as follows.
:HOE -Halt an error (transfers control back to the superviser)
:LOE -~ Loop on error
JER — inhibit error reports
:IBE - Inhibit basic error information
JdIXE - Inhibit extended error information
‘PRI ~ Print errors on line printer
‘PNT - Print the number of the test being execuied prior to execution
:BOE ~ Ring beil on error
UAM ~ Run in unattended mode, bypass manual intervention tests
:iSR — Inhibit statistical reports
‘TOU - Inhibit dropping of units by program

A.A4.2 Control/Escape Characters Supported
The keyboard functions supported by the diagnostic supervisor are as follows.

@ CONTROLC{C)~ ﬁﬁmrns control to the supervisor. The DR > prompt would be typed
rexponse to CONTROL C. This function can be typed at any time.

A-4
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F «

& CONTROL 2 ¢

1Z) ~ Used during hardware or software dialogue to terminate the dialogue
az‘zd select ﬁefa:z} values.

&

@ CONTROL G {1O) — Disables all printouts. This is valid waiy during a printout.
® CONTROL 8 (jS) — Used during a printout to temporarily freeze the printout.

® CONTROL @ (1Q) — Resumes a printout after a CONTROL 8.

p is a utility program that aliows the operator to create parameters for a supervisor diagnostic
ar to execution. This is valid for either XXDP-+ or ACT/SLIDE environments. Setup asks the
hardware and software questions and builds the P-Tables,

5 THE SETUP UTILITY
o1

\;.; g

o

The following commands are available under Setup.

List — list supervisor diagnostics
Setup — create P-Tables
Fxit ~ return control to the supervisor

Tue format for the List command is;
LIST DDN.FILEEXT

ts function is to type the file name and creation date of the file specified if it is a revision C or later
supervisor diagnostic. If no file name is given, all revision C or later aapewwgr diagnostics are listed.
The default for the device is the system device, and wild cards are accepted.

Fmy

fhe format for the Setup command is:

SETUP DDNFILE.EXT=DDNFILE.EXT
it reads the input file specified and prompts the operator for information to build P-Tables. An output
file is created to run in the environment specified. File names for the output and input files may be the
same. The output and input device may be the same. The default for the device is the system device
and wild cards are not ,_ac:.pteci,







| APPENDIX B
USYNRT DESCRIPTION

3025 Universal Synchronous Receiver/Transmitter (USYNRT)

The data paths of the USYNRT provide complete serialization, deserialization and buffering. Qutput
signals are provided to the USYNRT controller to indicate the state of the data paths, the command
fields or recognition of extended address fields. These tasks must be performed by the USYNRT con-
troller.

The USYNRT is a 40-pin dual-in-line package (DIP). Figure B-1 is a terminal connection (identi-
fication) diagram.

Data port bits DP07:DP00 are dedicated to service four 8-bit wide registers. Bits DP15:DPO8 service
either control information or status registers. The PCSCR register is reserved. (See Figure B-2.)

Purchase Specification 2112517-0-0 provides a detailed description of the 3025 USYNRT.

A
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Figure B-1
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APPENDIX C
IC DESCRIPTIONS

C.1 GENERAL

This appendix contains data on the LSI-11 chips and some of the unusual ICs used by the DPV1I. The
other 1Cs are common, widely-used logic devices. Detailed specifications on these chips are readily
available, and hence are not included here. ,

C.2 DCOO3 INTERRUPT CHIP

The interrupt chip is an 18-pin DIP device. It pmvndea the circuits to perform an interrupt transaction
in a computer system that uses a “pass-the-pulse” type arbitration schcme The device provides two
interrupt channels labeled A and B, with the A section at a higher priority than the B section. Bus
signals use high-impedance input circuits or high-drive open-collector outputs, which allow the device
o ﬂxrect}} attach to the computer system bus. Maximum current required from the V. supply is 140
mh.

Figure C-1 is a simplified logic d;agram of the DCO03 IC. Table C-1 describes the signais and pins of
the DCOO3.

DCO03

el 4 ROSTAH
e ENA DATA H ENASTH |-

%
1 ENACLKH T T o T N—
el mIAKI L BIAKO L o8
et BINIT L o INITO L Bl
———_0f BDINL VECTOR H

13 . 3 ir eern w02
e ENB CLK H VEC RQSTB H  fr—r e
2 ) np DATA B
18| ROSTBH ENBST H |———m

Figure C-1  DCO003 Logic Symbol
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Tabis

-1 DCDO2 Pin/Signal Descor,
*in Signal Description

| VECTOR H Interrupt Vector Gating Sigeal - a
ate vactor address onto bus and forms the bus
BRPLY L. Not used in the DPVI1].

2 YVEC RQSTB Vector Request B Signal ~ Whes , signal indicates
RQST B service vector address is required. When nega{au it
indicates RQST A service ves ctor aczgifau is required. VECTOR
H is the gating <§gt’*ﬂd for the entire vector address; VEC ROET
B H is normally bit 2 of the add e:a

3 BDIN L Bus Data In - THE BDI N signal always precedes 2 gIA& Eig~
nal.

4 INITOL Initialize Out — This is the bufiered Eﬁ’\ IT L signat used in the
device éz’iwrfae;@ for general initialization.

! BINIT L Bus In
to their negated

& BIAKO L Bus "{marrapt Acknowledge ~ T
signal that is pngsf:(i by all de
vice {sec BIAKI 1.}, Once passed b
passed until a new EAIKE .38 geneﬁ.,‘md.

7 BIAKI L Bus Interrupt Acknowledge
sponse to BIRQ L true. This
the first requesting «
nonre qaeaézng s:iﬁ ices pn%

8 BIRQ L
Ena%ﬁzs wgna! The fequasi is removed aifer t‘ie amwtame of
the BDIN L signal and on the leading edge of the BAIKI L
nal; or the removal of the associated zf*??*rupt enzabie, or due 1o
the removal of the associated request :

17 RQSTA H Device interrupf Request Signal — When asserted with the en-

10 ROSTB H able A/B fixp»ei;;? asserted, this signal causes the as: er%
BIRQ L on the bus. This signal line ﬁ@?mgily rem
until the request is serviced.

18 ENASTH Interrupt Enable — This signal mdlca*ae the state o

1t ENBSTH rupt enable A/B internal flip-flop which is controfied

nal line FNA/E DATA H and the ENA/B CLK H ¢

C-2
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Table -1 DCHO3 Pin/Signal Descviptions {Cont)

Pin Signal Description
ENA DATA H Interrupt Enable Data — The level on this line, in conjunction

ENB DATA H i with the ENA/B CLK H signal, determines the state of the in-
ternal interrupt enable A flip-fiop. The output of this flip-flep is
monitored by the ENA/B S’i‘ H signal.

14 ENACLK H Interrupt Enable Clock - When asssmﬁd {on ti‘& positive edge),

ENB CLK H - interrupt enable A/B flip-flop assumes the state of the EN
DATA H signal ime

3 DCoo4 ?ROT{}FQX CHIP
1 pmmwi chip is # 20-pin DIP device that functions as a register selector, providing the &;gﬁah
ssary to controf data flow into and out of up to four word registers {8 bytes). Bus signals can
direc ziy attach to the device because receivers and drivers are provided on the chip. An RC delay
it is provided to slow the response of the peripherai wterface to data transfer requesis. The circuit

5,
!
i

C
Ti
nec

! %
i
oircu

designed such that if tight tolerance is not required, then only an external 1K X 20 percent resistor is
1ecessary. External RCs can be added to vary the delay. Maximum wrwm eqmrcﬁ from the Vg
upply is 120 mA.

R
G

e C-2 is a simplified logic diagram of the DCO04 IC. Signal and pin definitions
re shown ia Table €2

C.4  DCOO5 BUS TRANSCEIVER CHIP

The 4-bit transceiver is a 20-pin DIP, low-power Schottky device for primary gse in peripheral device
interfaces, functioning as a bidirectional buffer between a data bus and peripheral device logic. In
addition to the isolation function, the device also provides a comparison circuit for address selection
and a constant generator, useful for interrupt vector addresses. The bus 1/0 port provides high-imped-
és‘ss;a inpm and highwér ve (70 mA} x}pepwaiautar outpum to allow direct connection ta 4 wmpumr*“
data bus. Gn the per;gvss:m device side, a bidirectional port is alse provided, with standard TTL inputs
and 20 mA iri-state drivers. Data on this port is the 3ogscai inversion of the {iam on the bus side.

Three address jumper inputs are used to compare against three bus inputs and to » generate the signal
MATCH. The MATCH output is open-collector, which allows the output of awcmi transceivers o be
wire-ANDed to form a composite address match signal. The address jumpers can alse be put mm a
third iogmﬁ state that disconnects that jumper from the address match, allowing for “don’t care” ad-
dress bits, 1n addition to the three address jumper inpuis, a fourth high-impedance input line is used to
enable/disable the MATCH output.

Three vector jumper inputs are used to generate a constunt that can be mm,gd to the computer bus.
The three inputs directly drive three of the bus lines, overriding the action of the control lines.

Twa control signals are decoded to give three operational states: receive data, transmit data, and dis-
able. '
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Figure C-2 D004 Simplified Logic Dagram
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Tabie C-2  DLO04 Pin/Signal Desceiptions

Pin

Signal

Ao bk B2

by

Sl
[

Lok P

YECTOR H

BDAL2 L
BDALL L
BDALO L

BWTBT L

BSYNC L

BRPLY L

GUTLB L

OUTHB L

SELO L

SEL2 L

SEL4 L
SEL6 L

RXCX H

Description
Vector — This input causes BRPLY L to be generated through
 the delay circuit. Independent of BSYNC L and ENB H.

Bus Data Address Lines — These signals are latched at the assert
edge of BSYNC L. Lines 2 and 1 are decoded for the select out-
puts; line 0 is used for byte selection.

Bus Write/Byte — While the BDOUT 1. input is asserted, this
signal indicates a byte or word operation: asserted = byte, unas-
serted == word. Decoded with BDOUT i, and latched BDALO
L, BWTBT L is used to form OUTLB Ldnd OUTHB L.

Bus Synchironize — At the assert edge of this signal, address in-

formation is trapped in four latches. While una&@erw{% ‘this sig-

nal disables all cutputs except the vector term of BRPLY 1.

Bus Data In — This is a strobing sigrai to effect a data input
transaction. BDIN L generates BRPLY L through the delay cir-
cuit and INWD L

Bus Reply — This signal is generated through an RC delay by
VECTOR H, and strobed by BDIN L or DBOUT L, and
BSYNC L and latched ENB H.

Bus Data Out — This is a stobing signal 1o effect a data output
transaction. Decoded with BWTBT L and BDALOQ, it is used to
form OUTLB L and OUTHB L. BDOUT L generates BRPLY
L through the delay circuit.

In Word - Used to gate (read}) data from @ selected register onto
the data bus. It is enabled by BSYNC L and strobed by BDIN

L.

Out Low Byte, Out High Byie — Used to load (write) data into
the lower, higher, or both bytes of a selected register. It is en-
abled by BSYNC L and the decode of BWTBT L and latched
BDALO L. It is strobed by BDOUT L

Select Lines — One of these four signals is true as a function of
BDAL2 L and BDALI L i ENB H is asserted at the assert
edge of BYSNC L. They indicate that a word register has been
selected for a data transaction. These wigqa}s never become as-
serted except at the assertion of BSYN L (then only if ENB B
is asserted at that time) and, once asserted, are not ﬁegatcd until
BSYNC L is negated.

External Resistor Capacitor Node — This node is provided 1o
vary the delay between the BDIN L, BDOUT L, and VECTOR
H inputs and BRPLY L output. The external resistor should be
tied to Vo and the capacitor to ground. As an oufput, it is the
logical inversion of BRPLY L.
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Table C-2 D84 Pin/Signal Descriptions (Cont;

Pin Signal Descripiion
1y ENBH Enable - of BSYNO

1 and i ug a:dress form
of BRPLY L.
Maximum current required from the Voo supply 15 100 mA.

i

“igure C-3 15 2 simplified logic diagram of the DCO05 1. Signal and pin «
are ::E* own in Table C-3.

mt«

&y
=
L 31

finitions for the D

.5 261832 QUAD DIFFERENTIAL LINE RECEIVER
The 26L.S32 line receiver is a 16-pin DIP device. Terminal connections are shown in Figure C-4.

.6 8640 UNIBUS RECEIVER
The 8640 is a quad 2-input NOR. its equivalent circuit is shown in Figure C-5

(.7 8881 NAND
The 8881 is a quad 2-nput NAND. The schematic and pin identifications ars shown in Figure C-6,

.8 9636A DUAL LINE DRIVER

The 2636A is an 8-pin DIP device specified to satisly the requirements of EIA standards BS-423-4 and
RS-232-C. Additionally, it satisfies the requirements of CCITT V.28, V.10 and the federal standard
FIPS 1030

The output slew rates are adjustable by a single external resistor connected {rom pin 1 to ground.

The logic diagram and terminal identification are shown in Figure C-7,

C.% 9638 DUAL DIFFERENTIAL LINE DRIVER
ﬁ%e 9638 is an B-pin DIP device specified to satisfy the requirements of EIA RS-422-A and CCITT
1§ specifications.

The logic disgram and terminal identification are shown in Figure C-8.
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-
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Figure C-3  DCO0S Simplified Logic Diagram
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-
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cide of the
;,-E‘;Eutf:s. Low

Vector Jumpers — These inp h
ors, directly drive BUS (3: ’} % low o1
noopen o0 mnc;vn on the co
KXMIT H is low. A highe
the BUS pin. Note tha
input.

pen on the jumper pin
..s;ﬂsanéizzg BUS pin if
v *—.mﬁ* ed on

Match Enable - A low on th:
A high forces MATCH low,

43
LE¥ R rld~ ea.k !«Q

Address Match — When BUS £3:1) matches with
(3:1) and MENB 1. is low, this output is open; ¢the
low.

Address Jumpers — A strap to ground on these inputs aiingx a
matc occur with a one {low) on the corresponding BUS line
an open allows a :ﬁaiah with a zero {t high); ‘"Paﬁ w V
connects the corresponding address bh fron E* ~~~~~~ CmpAarisoi.

ceiver as follows,

REC XMIT

0 { DISABLE: ?32

0 I XMIT DATA

1 ¢ RECEIVE: BUS to D ’E’“
1 I RECEIVE: BUS to E}: AT

To avoid tri-state overlap ¢o m"“fionf, an internai circuit delays

the change of modes between Transmit data mede, and del
tri-state drivers on the DAT lines from enabling. This action is

independent of the disable samée.
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1 16
2 15
3 14
4 13
5 12
7 14
8 g

NOTE: PIN 1 15 MARKED FOR ORIENTATION NUMBERS INDICATED DENOTE TERMINAL NUMBERS
TERMINAL IDENTIFICATION

1 INPUT A 18 POSITIVE SUPPLY VOLTAGE (Ve
2 INPUT A 1R INPUT B

3 OUTPUT A 14 INPUT B

4 ENABLE 13 OUTPUT B

5 OUTPUT C 12 ENABLE

6. INPUTC 1A OUTPUTD

TANPUT C 10 INPUT D

8 GROUND 9 INPUT D

WK T340

Figure C-4 26LS32 Terminal Connection Diagram and Terminal Identification
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Figure C-5 8640 Equivalent Logic Diagram
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Figure C-6 8881 Pin Identification
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(31 INPUT B

(4} POWER AND SIGNAL GROUND

(5) NEGATIVE SUPPLY VOLTAGE

81 DUTPUT B

(7) QUTPUT A

{8) POSITIVE SUPPLY VOLTAGE WWee)

Figure C-7  9636A Logic Diagram and Terminal Identification
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APPENDIX D
PROGRAMMING EXAMPLES

Two examples are included in this appendix. The first is an example for bit-oriented protocals, and the
second is an example for byte count-oriented protocols.

These are only examples and are not intended for any other purpose.
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=11 DEVICE

DRIVER

"

i
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et —s e

sy

NDERRUN
IRED

REQUIR
‘“OR’ NENT FRAME

LED, STOFPED

F P

:
¢
H
H
; ’ - -
H zﬂTF?RZ?T ENABLE
. ,
H :
: DATA DY
o : SELECT OR REMOTE LOOPRALCK
;
2 SEL £ ] =-- RECEIVER CORTROL BITS
B
RHXACT = H
RXSRDY = H
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BowoRo# B nO#

i

[RNTINE A

i

i

o

i

1@94

; RECEIVER FLAGC DRETECT
; RECEIVER DONE
3 RECEIVER INTERRUPT ENABLE
; RECEIVER EHNABLE
RECELIVER STRTUS INPUTS
i RECEIVER CRC ERRUR
; RECEIVER ASSEMBLED BIT COUNT
; RECEIVER BUFFER ”?VHFLDW {SOFTWARE ERROR}
H CEIVER DATA OVERRUN
; RECEIVED ABORT
; RECEIVED END OF MEBSAGE
; RECEIVELD START OF MESSAGE

R

ik my e

ma e W Ve

E CONTROL QUTPUTE

ADDRESSE

ISYNC OPERATION

i ‘0R LOOP MODE

CCP SECONDARY. Q“AT?GN SELEC
SELECT '

15 ERROR DETECTION

{ AODRESS OR SYNC CHARACTER

STARTUP PARAMETERS

ANSMITTER STATUS AND CONTROL

TRANSMIT CHARACTER LENGTH
EXTENDED ADDRESE FIELD
EXTENDED CONTRGL FIELD
HRECEIVE CHARACTER LENGTH
TRANSMITTER INTERRUPT ENABLE
TRANSMITTER ENARLE
MAINTENANCE MODE SELECT
TRANSMITTER DONE
CTRANSMITTER Acxrva

DBEVICE BERET

RANSMITTER QUTPUT CONTROLS

ek hew ew

TRANSMITTER DATA LATE {UNDERRUN}
TRANSHMITTER GO AHEAD ' o
TRANSMITTER ABORT

TRANSMIT END OF MESSAGE

TRANSMIT START 07 MESSAGE

TRANSMIT ENABLE
RECEIVE ENABLE {ASSIGH BUFFER)
KILL I/0 EMNABLE
CONTROL  ENABLE

e Wa ma

D3




; FUNCTION:

ON

MOVE
. LET
MoV
LIFTE
INC
?11 {:‘ "f?
MOV

SINTXT

DPRBO:

BI&
LPRCP:
LIET

$EDTIN
$SDPRI =~

K5
ERRUPTED
ERRUPTED

FRABFOV, R4

RECEIVE

pC
PS

e WE s Ww

R

~i

W g

Wy WE

- o

WE s N Wy

e W

TIME

'D.ROBFY

TR

e

w

) e E

o

W e M8 W

»
L4

;

. TABLE AT OFFZET

e
(9130

INTERRUPT

BY THE BARDWARE T3 THE
TERED VIA A
TDLRAINT.

IN THE LINE TARBLE

LINE TABLE
{ CSR [SEL

2]

SAVE HEGISTERS
GET CHARACTER AND
DON®T WORRY ABUUT

FLAGS
ASSEMBLED BI't COUNT

SAVE CURRENT MAP
MAP TO DATA BUFFER

DECREMENT BUFFER BYTE COUNT
BUFFER OVERFLOW -~ POST COMPLETE

GET CB3R+2 ADDRESS

ERROK OR END-OF-MESSAGE 7
YES -~ POST RECEIVE COMPLETE
STORE CHARACTER

IN RECEIVE BUFFER

RESTORE PREVIGUS MAPPING

ADVANCE BUFFER ADDRESS
RESTORE REGISTERS

EXIT THE

INTERRUPT

BUFFER OVERRUN
SET {BOFTWARE}

HAS OCCURRED
ERROR INDICATOR
ERROR INDICATION

END-OF-MESSAGE OR




fr; RESTORE PREVIDUSL MAPPIHG

SAVE STATUS FLAGE IN '"[D.RVAD'

L
;:: GET CSR42 ADDR + POINT TC "D.RPRIC
P NLEM* RECETVER INTERRUPT ENABRLE
N sy RESTORE R4 S0 *SINTSVY IS HAPPY
;51 AND R
;33 DO A TRICKY SINTSV (RS SAVED BUT NOT RZ4j

PR OERRORS, POST RECEIVE COMPLETE, ABSIGN NEW BUFFER

2
o
a3
3
=

Moy R3,- (5P} ;; SAVE AN ADDITIONAL REGKSTS&
AV g?’},Rﬁ ;:; CCB ADDRESE TO R4 (RS POPPED)

: L ADLRCNT~D..RCCB, RS ;; BACK UP %0 THE RESI DUAL COUNT
SUB (R4 ,CLCN m!(Ré“ ;5 COMPUTE thEI IED FRAME BYTE COUNT
CLR 281 ;;,q&T R3 FOR COMPLETION STATUS

T, (RS} + ANY ERRORS REPOWTED 2

NO e~ PUST RECEIVE COMPLETE OLE.
SHIFT ERROR INDICATORSG. ..

ww o TWO PLACES RIGHT

SHIFT 'RXABRT' INTO C-BIT

YEE INDICATORS AL TABLE INDEX

R3 NOW = CCB STATUS FLAGSH

FRAME NOT ABORTED ~ POBT COMPLETYE
;COUNT NUMBER OF ABORTED FRAMES
RE~-INITIALIZE WITH THE SAME BUFFER
RE~-ENABLE INTERRUPTS F“R NEXT FRAME

i ME We My me R omp W

S W ME wy W W W wmp M

g omy
LTINS

405 Lozyi'v(w«}) 3 3 INCLUDBE Hf‘"‘wo‘i‘ﬂt, STATUS, TF ANY
v SAVE 313""5 £ TOODLO
;1 POST HECE '
7 RECOVER CZOMPLE
71 ASSIGN NEW CCB
;' FAILED LEAVE
;5 WAS AN
Py
505 ) i
*a&¥1£% ~{R3) t3
(LA
{(5P)+,R3 H
)
s DRCLRA:
: FLAGC IN ORDER
: 5OREQUIRED FO k
- B CPERATION IN MID-FERA
;o GH
H RS = ADDRESS OF "DURCCB' 1IN THE LINE TABLE




Id FHE NEWLY~ASSIGHED CCB

we we W Wy

;\ND p“i T

ROUTINE

:

; THE DEVICE I

: “nvicgku;dﬁ TABLE. THE

s QUENCE IN THE

: s TRANSMISSION 13

: ﬁhgﬁgzr Y THE ROUTINE ADDRE

H

H

; RS = RESS OF 'D.TCSRY IN THE g
: (5P} = SAVED RS

. 2{SP) = INTERRUPTED PC

: 4{SP) = INTERRUPTED S

; ON EXIT:

: K5 = ADDRESS OF *D.TCCB' IN THE LINE TABLE

b
o

:i: SAVE R4
rr; GET ;R%N““ITT;‘
;::; POINT G [SEL RUR
rpe GO TO CORRECY
- OO
H MONITOR CSR FOR
g - e v e e e e e e
Tis

BIT §DSCTS , -8 (R4) I i
BHE TIZIFL H FRAME
BITB §5JeﬁYN;D,FLAGﬂﬁg?QﬁT{R5} HEH
BEG TIEIFX I ZE AGH FIL POTS?
MOV §1XbTRM1TXENﬁM,{ﬁé% ;:; START NI OSTRING
BR LZEXT

& r

H CURRENT STATE = SEHD INITIAL FRAME TFLAGY H

HE e e At |

TISIFL:

¥TISTRT, - {R5} y2: NEXT STATE = BEND ADDRESS BYTE

§¥TX5TRM, (R4} s5:: SEND AN SDLC FLAG CHARACTER
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i T R T ey
: CURRENT :f’;ﬁ = SEND ADDR BYTE FOLLOWING *FLAG®
e
TISTRT:

DEC {ah} iz DECREMENT COUNT f 5]
Moy DLTADC-D.TUNT(RSY , {R4) ;7 SEND ADDH, CLEAR g%*
MOV §TISDAT,—{R5) ;p: NEXT STRTE = DATA TRA“"?
,sﬁ TISEXT
PP S A i e et S N RN KR O
: CURRENT 3§,TE = TRANS FER Fnﬂﬁﬁ DATA SfTE’ :
TISDAT:

UNDERRUN - ABORT AND BE-TRANSMIT
DECREMENT DATA BYTE COUNT
ALL DCOHE ~ SERND END-MESG SEQUENCE

i TLSLAT
C {ESY+
i TILEND

we W %
By e we
vy Wy wg

i3
LIF DF MSSMGE
[

" 5AR6,F{SF} ;:: BAVE CURRENT MAPPING
1 (R5)+ ,KIBARSG §73 MAP TO THE TRANSMIT BUFFER

Sy
iz

15} ADVANUE THE BUFFER ADDRESS
B{RS)+, (R4}

NEXT CHARACTER TQ BE SENT

ey e
e
My g

i

{SP)+,KI5ARA sz RESTORE PREVIOUS MAPPING
;3 : COMMON LEVEL-7 IﬁTERRU?? EXIT
5Py 4+, R4 r:: RESTORE R4 :
;;; EXIT INTERRUPT SERVICE
: " CURRENT STATE = DATA BYTE-COUNT EXHAUSTED ;

TISEND:

MOy §TXENDM, (R4) ;37 TRANSMIT END-
i ~{R5) ;i3 ADJUST R5 AND

§TISFLG,~ (R5) ;:; NEXT STATE =
D.FLAG-D.TSPA (R5) ;i; TEST FOR LINE TURN-AROUND
TISEXT ;3; NO -~ IDLE THE LINE WITH FLAGS
FTISPAD), (RS) ;7 YES - SEND PADS, THEN DISABLE
TISEXT

’ - -

AFTER 'FLAG'

. Tl e e ey
AL PAD H
e e e
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Wi my

BUFFER POOL BN
CAN BE SATISFIED, FOLLO
CALL TO TSRDBWT®,

FTHG

e

o omw

e

e gy e %y we

ON EXIT:

mew e

e
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Fo¥
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i
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g
P
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L

i -~  START UP DEVICE AND LINE ACT
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IABLED

i
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MoV ERRICS.DIS, RS H
8H EHR P

P

i
7 P
CLK i

MOV

ETURE

MO RECE

ZLEAR

H ER &

HH TYUERE AN ACTIVE TRANSMIT CC8 7
i -~ POBT

i3

cu e

A %

LONGER STGNIFICANT
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ERR
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TLERR
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MODE
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RYTE OR

11 DEVIZE DRIVER

; TRANSMITTER FLAGE

P T

uy

o

e en

s e Sy

ws

ANSMIT ENABLE

; HECEIVE ENABLE (AESSIGN BUFFER)
H LL 1/0
. N
H
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H 11 RECEIVE INTERRUFT
H
; CTORED TABLE
* 5 £
‘ H LINE
i

: = + o4

H ACK s

; B) o=

: p) = BIAS

: Py = pC

; p) = pPS

; OUTPUTE:

: ETC.

SOPVRI::
::: SAVE R4
:;; GET ADDRESS OF RECEIVER
s:1: GET CHAKRACTER AND FLAGS
;3 ANY ERROR IS RECEIVER OVIERRUN

. i¥ DF

i1 SBAVE CURRENT
;:: MAP TO DATA BUFFER

MOoVE R4 ,8(R5}+ :i; STORE CHARACTER IN RECEIVE BUFFER
LIFT
MOV (5P} +,KISARE ;::; RESTORE PREVICUS MAPPING
LENDC
i3: DECREMENT REMAINING BYTE COUNT
ri; IF EQ RECEIVE , TE
;;; ADVANCE BUFFER ADDRESS
;y: RESTORE RE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>