








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































KWV11-C

T T

e nn

T ON CLK ST1
OVFL OUuT

OFF

SW3

8

@

ST2 ST1
LVL LVL
ADJ ADJ

NOTE:
THE SWITCH POSITIONS SHOWN ARE THE
FACTORY-SHIPPED CONFIGURATION.
THESE POSITIONS ARE NECESSARY TO
RUN DIAGNOSTICS.

Sw2

SW1

RaAGREn G AGRALE

—

2
@]
3
-

Figure 3 KWV11-C Physical Layout
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Selecting the KWV11-C Interrupt Vector Address

The KWV11-C is capable of generating two interrupt vectors to the LSI-
11 processor. These interrupts can occur when one of the following
occurs:

e Clock counter overflows
e Schmit trigger 2 fires

The base interrupt vector is assigned to the clock overflow interrupt
and can be assigned any address between 0 and 770z in increments of
10s. It is usually set to 440: by SW2, as shown in Figure 5. A switch in
the OFF position decodes a 0; a switch in the ON position decodes a
1.

The interrupt vector for ST2 is automatically 4 address locations high-
er than the selected base interrupt vector.

Selecting Schmitt Trigger Reference Levels and Slopes

The KWV11-C has two Schmitt triggers that condition the input wave-
forms to a form needed by the user. Both can be adjusted to trigger at
any level in the £ 12 V range (or at TTL fixed levels) and on either the
positive or negative slope of the input signal. Each Schmitt trigger has
three switches and a potentiometer, shown in Figure 6. The use of
these switches and potentiometers is given in Table 3.

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
BDAL BIT
tl1 1] rjofofof1fofolof1]0o]0o]|0} 0}posiTioNn
STANDARD ADDRESS [
CONFIGURATION OFF OFF OFF ON OFF OFF OFF ON OFF OFF
{170420)
ADDRESS PART OF
2 5 7 1
switcH swn | 3 4 6 8 } SWITCH SW2

LOGICAL 1 =0ON
LOGICAL 0 = OFF

Figure 4 Selecting KWV11-C Device Address
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15 14 13 12 11 10 03 08 07 06 05 04 03 02 01 00

oloflofojofolofifolofi|ofolo]|o]o |mearmm
smomovecron | L oL oL
TTTT
VECTOR
SWITCH 3 4 5 6 7 8
(PART OF SW2)

Figure 5 Selecting KWV11-C Interrupt Vector Address

TTL REFERENCE

OFF =___I_/_‘. ON T

1
[
{(J1-N) /'1 BOARD HANDLE
o | sTieveds
Wi1-L g
- | stieve2
VARIABLE REFERENCE 4
sT1 | [sT2] 5o STSLOPE 1 (J1-T)
LVL 34— LVL 2 e ST SLOPE 2 (J1-R
ADJ 1 ADJ 6 ! BOARD FINGERS
1 1 5 NOT USED
i ogo— NOT USED
SW3

Figure 6 KWV11-C Slope and Reference-Level Switches

Table 3 Setting Schmitt Triggers on KWV11-C

SW3
Switch No. Function
1 With this switch ON and switch 2 OFF, ST1

fires at a level determined by the ST1 LVL

ADJ potentiometer within a range of 12
V.

NOTE
Switches 1 and 2 cannot be on together.
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Switch No.

2

KWVi1-C

Function

With this switch ON and switch 1 OFF, ST1
fires at a fixed reference ievei for TTL iog-
ic. The potentiometer has no effect.

With this switch ON and switch 4 OFF, ST2
fires at a level determined by the ST2 LVL

ADJ potentiometer within a range of + 12
V.

NOTE

Switches 3 and 4 cannot be on together.

78

With this switch ON and switch 3 OFF, ST2
fires at a fixed reference level for TTL log-
ic. The potentiometer has no effect.

When this switch is OFF, ST1 fires on the
negative slope (high to low transition) of
the input signal. When ON, ST1 fires on the
positive slope (low to high transition).

When this switch is OFF, ST2 fires on the
negative slope of the input signal. When
ON, ST2 fires on the positive slope.

Not used.

Figure 7 shows the relationship of an analog input signal to the
Schmitt trigger output. Note that once the Schmitt trigger fires, it fires
again only after the input signal moves past the opposite threshold
and then again passes the user-selected threshold.

445



INPUT WAVEFORM SEE NOTE UPPER THRESHOLD

(+) SCHMITT TRIGGER (ST) - - — — = i it sl / -~ — 5 - HYSTERESIS
_____ R : C--~1-=05V

LOWER THRESHOLD

OUTPUT ] U
—+/ - 500 ns* —-”~—500 ns*®
NOTE:

ST IS TRIGGERED AGAIN ONLY AFTER THE INPUT
WAVEFORM DROPS BELOW THE LOWER THRESHOLD
AND EXCEEDS THE UPPER THRESHOLD.

(a) POSITIVE SLOPE SELECTION (SLOPE SWITCHED ON}

INPUT WAVEFORM SEE NOTE UPPER THRESHOLD

I o N - — - 7 MYSTERESIS
{-) SCHMITT TRIGGER (ST} - /2 - —— - — — S - - - -~ - 05V

LOWER THRESHOLD

oUTPUT U gir
—-H-— 500 ns* —dl— 500 ns*
NOTE:

ST IS TRIGGERED AGAIN ONLY AFTER THE INPUT
WAVEFORM EXCEEDS THE UPPER THRESHOLD
AND DROPS BELOW THE LOWER THRESHOLD.

(b) NEGATIVE SLOPE SELECTION (SLOPE SWITCHED OFF}
*400 ns MINIMUM

Figure 7 Input-to-Output Waveforms for Postive and Negative
Slopes

External Control of Schmitt Triggers

The connector J1 on the board allows the user to connect external
slope and level controls for each Schmitt trigger. Connect external po-
tentiometers and switches as shown in Figure 8. The value of the po-
tentiometers should be between 5 k @ and 20 k Q. Selecting a poten-
tiometer with more turns provides for a finer adjustment over the + 12
V range.

SW3 on the KWV11-C must be set as shown in Figure 8, and the poten-
tiometers on the KWV11-C should be set to their center of rotation. At
the center, the screwdriver, slot should be aligned with the notch at its
edge.
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J1

NOTES:

l

1. FOR PROPER OPERATION OF EXTERNAL
LEVEL CONTROLS, BOTH POTENTIOMETERS
ON THE KWV11-C BOARD MUST BE SET TO
APPROXIMATE CENTER OF ROTATION.

2. SW3SWITCHES 1—-4 MUST BE SET AS SHOWN;
SWITCHES 5 AND 6 CAN BE EITHER OFF FOR
NEGATIVE SLOPE TRIGGERING OR ON FOR
POSITIVE SLOPE TRIGGERING.

. 7 .
EXTST1 ! EXT ST2 L
LEVEL POT LEVEL POT 2@ - L
{5-20K) I ] 5-20k) T
o NN OR PP
(BOTH ARE GND}
e N
EXTERNAL
SLOPE 1
SWITCH o T
EXTERNAL -
SLOPE 2
o o SWITCH o R
OFF SW3 ON ]
BOARD
! ON HANDLE
2 OFF
3 ON
4 OFF
5 OFF
6 OFF
7] UNUSED
BOARD
8| UNUSED FINGERS

Figure 8 Example Circuit for External Control of Schmitt Triggers
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INTERFACING TO THE KWV11-C
Figure 9 shows the pin assignments of the 40-pin I/O connector J1 on
the KWV11-C. This connector is provided for user inputs and outputs.

In addition, two tabs (shown in Figure 3) provide output signals CLK
OVFL and ST1 OUT. These tabs are electrically in parallel with pins RR
and UU of J1. These tabs make it easier for the user to connect an ex-
ternal start signal since an A/D conversion can be from Schmitt trigger
1 or from the clock counter overflow.

The KWV11-C has two bus interface connectors that plug into the LSI-
11 bus. These connectors have signals defined by LSI-11 bus specifi-
cations.

A o o g
c o o ID
£ o o F
H J ‘l-
Lo) o +3V -
K o o L poT2
M O o N POT 1
P ° o B siope2
5L 6 o T sLope 1
U - o v
w o o X
% z
O O
AA 8B
-O [o
cc Y o DD
EE o o FF
HH o o 1)
KK o o LL
MM o NN
PP RR =+
s —O0 O- CLKOVL
T stooutL =L o5 o LN PN
sTiouTL Y o o— YWosriin
1

BOARD SiDE

Figure 9 KWV11-C1/O Connector J1 Pin Assignments
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LPV11 PRINTER OPTION

INTRODUCTION

The LPV11 printer option is a high-speed line printer system for use
with an LSI-11 system. The system consists of an LPV11 interface
module, an interface cable, and a line printer (either an LP05 or
LA180). The LPV11 interface module functions that are used with an
LP0O5 or LA180 line printer are similar; however, the printer strobe
signals required for each printer are different. The specific interface
cable allows the interface module to detect which printer it is interfac-
ing to, and automatically supplies the correct timing signals for the
specific type of printer. The interface module is program-controlied to
transfer data from an LSI-11 bus to the line printer. There are 12
option numbers that define the type of printer and four primary power
(line) voltages. Printer types include the LA180 DECprinter and two
LPOS line printer models (uppercase letters only, and both uppercase
and lowercase letters). These models and their interface cables are

defined in Table 1.

Table1 LPV11 Option Model Numbers
Option No. Interface Primary Printer
(Model) Cable* Power Model Description
LPVi1-PA BC11S-25 115V,60Hz LA180-PA  180char/sec
LPV11-PB BC11S-25 230V,60Hz LA180-PB  printer, 132
LPV11-PC BC11S-25 115V,50Hz LA180-PC  column,
LPVi1-PD BC11S-25 230V,50Hz LA180-PD upper-and
lowercase
letters
LPV11-VA  70-11212-25 115V,60Hz LPO05-VA 300 line/min
LPV11-VB  70-11212-25 230V,60Hz LPO05-VB printer,132
LPV11-VC 70-11212-25 115V,50Hz LPO05-VC column,
LPV11-vD 70-11212-25 230V,50Hz LP05-VD uppercase
letters only
LPV11-WA  70-11212-25 115V, 60Hz LPO5-WA 240 line/min
LPV11-WB 70-11212-25 230V, 60Hz LP05-WB printer, 132
LPV11-WC 70-11212-25 115V,50Hz LPO05-WC column
LPV11-WD 70-11212-25 230V,50Hz LP05-WD upper-and
lower-
case letters

* 7.62 m (25 ft) interface cable is supplied with each option.
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FEATURES
e Models available for 115 or 230 Vac operation at either 50 or 60Hz

e Line printers available with 132-column upper- and lowercase let-
ters, or uppercase only

e Line printers available with speeds of 180 characters per second
(LA180), or 300 or 240 lines per minute (LP05)

e Interface module and interface cable supplied.

SPECIFICATIONS
Module
Identification M8027
Size Double
Power +5V +5% at0.8 A
Bus Loads
AC 1.4
DC 1

Interface Cable
Type

Length

LPO5 Line Printer
Power

Printable Characters
64-Character set

96-Character set

Type
Size

BC11S-25 or 70-11212-25, de-
pending on LPV11 model (see
Table 1)

7.62 m (25 ft) maximum

115 Vac +£10% 50/60 Hz +3 Hz or
230 Vac +10% 50/60 Hz +3 Hz
700 W

"#$%&’()* +,->/0123456789:;< =

>?2@
ABCDEFGHIJKLMNOPQRS
TUVWXYZ[\J}

All of the above plus a through z:

~

Open Gothic print

Typically 0.024 cm (0.095 in.)
high; 0.065 cm (0.025 in.) wide

450



LPV11

Code Format ASCII
Characters per line 132
Character drum speed 64-character drum: 1200 r/min

96-character drum: 800 r/min

Printer Characteristics -
Format Top-of-form control; single line
advance with automatic perfora-
tion step-over, and carriage re-
turn. Automatic vertical format
control is optional.

Paper-Feed One pair of pin-feed tractors for
1.27 cm (Y2 in ) hole center, edge-
punched paper.

Paper Slew Speed 50.8 cm (20 in ) per second

Print Area 33.53cm (13.2in ) wide, left justi-
fied

Character Spacing 0.254 £0.0127 cm (0.1 £0.005

(horizontal) in ) between centers; maximum

possible accumulative error for
normal spacing is 0.0254 cm (O.-
01in ) per 80- or 132-character
line.

Line Spacing 0.424 +0.025cm (0.167 +0.01
in ) at 6 lines per inch; 0.3175 cm
(0.125in ) at 8 lines per inch.
Each character within £0.254 cm
(0.1 in ) from mean line through

character.

Line Advance Time 50 msec maximum
Character Variable reluctance pick-off
Synchronization senses drum position.

Physical Characteristics
Height 1.14m (45in)

Width 0.81m(32in)
Depth 0.56m (22in)

Weight 150 kg (3301b )
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Ribbon Characteristics
Type
Width
Length
Thickness

Paper Characteristics
Type

Width

Weight

Environmental
Operating Temperature
Humidity

Print Rates
LPO5-VA, -VB, -VC, -VD
(64-character drum)

LPO5-WA, -WB, -WC, -WD
(96-character drum)

LA180 DECprinter
Power

Printable Characters

LPV11

Inked roll

38.1cm (15in)
18,288 m (20 yd)
0.01cm (0.004 in )

Standard fanfold, edge punched,
27.94 cm (11in ) between folds

10.16 cmto 42.55cm (4 in to 16-
3/4in)

15-Ib. bond minimum (single co-
py) 12-Ib. bond with single-sheet
carbon for up to six parts (multi-

ple copy)

10° t0 32° C (50°t0 90° F)
30 to 90% (no condensation)

300 lines per minute

240 lines per minute

90-132 Vac or 180-264 Vac
500r60Hz £1 Hz

400 W max (printing)

200 W max (idle)

96 upper- and lowercase charac-
ter set (7 X 7 dot matrix):
+,-./0123456789
5<=>7@
ABCDEFGHIJK
LMNOPQRS

TUVWXYZ

[\]t abcdef
ghijkimnopgr

stuvwxyz

ful~1"#$%8& ()"
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Code Format

Non-printable Characters

Number of Characters per Line
Type of Character Transfer

Printer Characteristics
Print Cycle Speed

Line Printing Speeds

Print Size

DESCRIPTION

ASCII

Six Commands: BEL, BS, LF, FF,
CR, DEL

132 max
Parallel (7-bit plus parity)

Up to 180 characters per second

70 lines per minute on full line
300 lines per minute on short
lines

0.254 cm (10 characters perinch)
horizontal

0.233 cm (6 lines per inch) verti-
cal

The M8027 interface module comprises functions that control the flow
of data between the LSI-11 bus and the line printer (see Figure 1). The
interface signals are different for the LP05 and the LA180 line printers,
but the LPV11 detects a ground in the interface cable, and automati-

cally configures itself for the proper

printer. Each function of the inter-

face is described in the following paragraphs. The LA180 and LP05

strobe timing diagrams are shown in
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DEVICE
ADORESS
JUMPERS
f——tw ENB H
BBS7 L. OEVICE DALSH W7
g12e. ADORESS 0—0 TO PRINTER
ADAL <8:12:- L
Loaic INTERFACE CABLE
-
e — PDATA “1:7-H
BUR .0 m FRINT
BOAL - 0:7,15 ' L XCVRS, DAL - 0:4,8,7 FRINT
DRIVERS, BUFFER
RCVRAS DAL - 0:2-H DATA STROBE H——— e
H INIT L
» - P DATA BH
XMIT L I_o !
45V |
vECTOR
TOAL 0:8,15 - 1 ADDRESS
JUMPERS
PBUSY L
pe-
fa-— INTEN H
4 AEAD aUSY H FAULTH } FAULT L
3 DATA |
H SELECT |ag-——M ON LINE H
@ reancsul conic T L EARORA |
- jt-———READY ELAG H FILTER N
VECTOR ERAQR H .
ENgH ol
1 €RAORA MFAULTH wa
VECTOR H F/F B
BSYNC L Larg0
READ CBH toaic [
BDIN L ] M ON LINE Ha— LPOS
SELECT ON LINE H
B P ON LINE H
BOOUTL i Bus ERROA L Logic \I
BWTAT L CONTROL B DATA STROBE H DATA STROBE H—— 8 A
LOGIC ]
BROLY L a
DATA STROBE L READY FLAG SEL | P STROBE
2 M AND LP i
pan 02 STROBE LOGIC | e READY FLAG H
w1
SELECT
WRITE
Tes C8H |
8IRG L o /] {
RAOST A H EMAND H
P DEMAND H
BIACKI L INTER- l
BIACKO L AUPY b INTENH
LosIC
BINIT L | vecTon

V

p———® INIT L

Figure1 LPV11 Interface Logic Functions
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P DEMAND H
{E16-1}

DEMAND H
{E7-12)

READY H
(E15-5)

READY - ERR
DELAY CKT
{E21-5)

READY* ERR L
{E21-6)

READY FLAG H
[E23-14)

RQSTAH
(E6-17)

BIRQ L
(E6-8)

DATA STROBE H
(E2-10)

LP STROBE L
{E15-8}

M STROBE
(E28-8)

P STROBE
{E28-10)

LPV11

22-101 NS

55 NS
fe— 35123 NS 266 ";538 NS
N
\
- |je—7.35Ns @—6-23Ns
_J \
—»| le—a22ns (—3"5 NS
/
!
— 1565 NS
SYSTEM e— 457 NS
RESPONSE (MIN)
TIME /’ \\
12.62 NS — [: —o 2994 NS
21.76 NS —s [ — 32168 NS
28111 NS—]

1. TIMING SHOWN S TYPICAL, AND SHOWN
FOR REFERENCE PURPOSES ONLY

) =INTEGRATED CIRCUIT PINS.
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2. TIMING SHOWN WITH JUMPER W1 INSTALLED

4. TIME IS DETERMINED BY LP05 PRINTER LOGIC.

——f
0.4-17u8

39-193 NS

{SEE NOTE 4)

Figure2 LPO5 Internal Timing
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P DEMAND H
(E16-1}

DEMAND H
(E7-12)

READY H
{E15-5}

READY * ERR H
DELAY CKT
{E21-5)

READY “ERR L
(E21-6}

READY FLAG H
(E23-14}

RQSTAH
{(E6-17)

BIRO L

(E6-8)

DATA STROBE H

{E2-10)

P STROBE
{E28-10)

NOTES:
1. JUMPER W1 INSTALLED (REQUIRED) FOR TIMING SHOWN.

LPV11

} = INTEGRATED CIRCUIT PINS.

Bus Transceivers and Drivers
Bus transceivers (DEC 8641) receive the LSI-11 bus BDAL (0:7) L
signals and distribute the bits on DAL (0:7) H lines. In addition, they
transmit LPCS bits or interrupt vector address bits during a DATI bus
cycle or interrupt sequence. Bus drivers (DEC 8881) transmit LPCS
bits 8 and 15 during a DATI bus cycle in which the LPCS is addressed.
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2. TIMING IS TYPICAL, AND SHOWN FOR REFERENCE PURPOSES ONLY.

Figure 3 LA180 Internal Timing

40-250
NS
|~—22-101 NS je—21-09a ns
I H
— le—11.55 NS
e— 5-25 NS
R { \
——-—an NS — {3-66 NS
— 35-123 NS — e— 7-88 NS
/
}‘7.35 NS 629 NS —)
—.| 422 NS
3-15 NS — L—
15-65 NS ~—|
SYSTEM
RESPONSE |[¥
TIME I
(A \
27
— 14-39 NS
467 NS (MIN)——
(NOTE 1)
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REV11-A,-C

REV11-A TERMINATOR,

REV11-C DMA REFRESH, BOOTSTRAP

INTRODUCTION

The REV11-A DMA refresh, bootstrap/terminator module consists of
DMA refresh circuits, a bootstrap ROM, and 120-ohm termination cir-

cuits. The REV11-C is similar to the REV11-A, but does not have the
120-ohm termination circuits.

FEATURES
J Dynamic MOS memory refresh

¢ ROM programs for booting paper tapes, RXVH floppy disks, and
RKV11 cartridge disks

¢ ROM diagnostics for CPU and memory

¢ 120-ohm LSI-11 bus terminations (REV11-A only)

SPECIFICATIONS

Identification M9400-YA (REV11-A)
M9400-YC (REV11-C)

Size Double

Power +5V +5% at 1.64 A (REV11-A)
+5V +5% at 1.0 A (REV11-C)

Bus loads

ac 2.2

dc 1

DESCRIPTION

Addressing - The module includes a 512 X 16-bit ROM array that is
addressed in two 256-word segments. These address segments are re-
served for REV11 options and reside in the upper 4K address bank,
normally used for peripheral device addresses. The reserved addresses
range from 165000-165776 and 173000-173776. A power-up mode,
which will cause the processor to access ROM location 173000 upon
power-up, is jumper-selectable on the processor module.
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Initialization — The bootstrap ROM logic is initialized only when BDCOK
H goes false. This condition occurs during a power failure and produces
active BD INIT H and BD INIT L signals. These signals clear the 9-bit
address latch and circuits contained in the DMA refresh logic. The option
does not respond to the LSI-11 bus BINIT L signal.

Terminations (REV11-A Only)

Each bus signal line terminates with two resistors.

These termination resistors are generally contained in a 16-pin, dual-in-
line package which is identical to an IC package. Each package contains
14 termination pairs. The values used are shown in the figure. Daisy-
chained grant signals are terminated and jumpered. BIAKI L is jumpered
(with etch) to BIAKO L, and BDMGI! L is connected to BDMGO L via
factory-installed jumper W1.

CONFIGURATION

- I grsmn
ENABLE

1HH B

[ALWAYS

TWSTALLEDF

B

Figure1 REV11-A, -C, Jumpers

w2 Insert to enable DMA refresh.
w4 Insert to enable bootstrap ROM.
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RXV11 FLOPPY DISK OPTION

SPECIFICATIONS

Module
Identification

Size
Power

Bus Loads
AC
DC

Drive
Identification

Size

Recommmended Service Clear-
ance (front and rear)

AC Power

Cable Included

Drive Performance
Capacity (8-bit bytes)
Per diskette
Per track
Per sector

Data Transfer Rate
Diskette to controller
buffer

Buffer to RXV11 interface

RXV11 interface to LSI-11
I/0 bus

Track-to-track move
Head settle time

Rotational speed

M7946
Double
+5V +5%at1.5A

1.8
1

RX01

46.3cmw X 28.7cmh X 53.3¢cmd

(19inw X 10.5inh X 21ind)
55 cm (22in)

4 Aat115Vac; 2 A at 230 Vac
(dual drive)

BCO5L-15 (15 ft)

262,144 bytes
3,328 bytes
128 bytes

4 usec/data bit (250K bits/sec)

2 usec/bit (500K bits/sec)

18 usec/8-bit byte (<50K
bytes/sec)

6 msec/track maximum
25 msec maximum

360 rpm+2.5%; 166 msec/rev
nominal



RXV11

Recording surfaces per disk 1
Tracks per disk 77 (0-76) or (0-114,)
Sectors per track 26 (1-26) or (0-32;)
Sectors per disk 2002
Recording technique Double frequency
Bit density 3200 bits/in at inner track
Track density 48 tracks/in
Average access 262 msec, computed as follows:
Seek Settie Rotate Total

(77 tks/3) X 6 msec + 25 msec + (166 msec/2) = 262 msec
Environmental Characteristics

Temperature

RXO01, operating 15° to 32° C (59° to 90° F) am-
bient; maximum temperature
gradient = —6.7° C/hr (20° F/hr)

RX01, nonoperating —35°to +60° C (—30° to +140°
F)

Media, nonoperating —35°to +52° C (—30°to +125°
F)

NOTE

Media temperature must be within operating tem-
perature range before use.

Relative Humidity
RXO01, operating 25° C (77° F) maximum wet bulb
2° C (36° F) minimum dew point
20% to 80% relative humidity

RX01, nonoperating 5% to 98% relative humidity (no
condensation)
Media, nonoperating 10% to 80% relative humidity
Magnetic field Media exposed to a magnetic

field strength of 50 oersteds or
greater may lose data.
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System Reliability
Minimum number of 3 million/media (head-loaded)

revolutions/track

Seek error rate iin 10° seeks

Soft read error rate 1in 10° bits read

Hard read error rate 1in 10'2 bits read
NOTE

The above error rates apply only to media that are
properly cared for. Seek error and soft read errors
are usually attributable to random effects in the
head/media interface, such as electrical noise, dirt,
or dust. Both are called “soft” errors if the error is
recoverable in ten additional tries or less. “Hard”
errors cannot be recovered. Seek error retries
should be preceded by an initialize.

CONFIGURATION

The factory jumper locations on the M7946 interface module are
shown in Figure 1. Note that two styles of modules are used; one style
(etch Rev B) has machine-inserted jumpers; the other (etch Rev C) has
wire-wrap jumpers. All M7946 interface modules are configured and
shipped with preselected register addresses and vectors as shown in
Figure 2. The control/status register (RXCS) address is 177170, and
the data buffer register (RXDB) address is 177172. The interrupt vec-
tor is 264,. As supplied, the factory-configured jumpers are for the
normal addresses used with DIGITAL software. However, in applica-
tions where more than one RXV11 system is required, appropriate
register addresses and vectors may be configured by installing or
removing jumpers. A second RXV11 system would normally be as-
signed register addresses 177174 (RXCS) and 177176 (RXDB), with an
interrupt vector of 270, (Table 2).
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ETCH REV C - WIRE-WRAP JUMPERS

Figure 1 RXV11 Device Register and Interrupt Vector Jumper
Locations

ETCH REV B - MACHINE INSERTED JUMPERS
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DAL BITS —15 [T}
L T T T T
DEVICE} , ,
ADDRESS x
L 1 l [ i I [ I ] 1 ] [ 1 [ 1 -
uzorc HER ON_ewi7 WG WIS W4 W3 WIZ W W0 W9 WB w7 l REGISTER SELECT:
I I T R
FACTORY-
CONFIGURED —# R R R R I 1 R R R 1
RXCS=177170
RXDB:=177172
DAL BITS—s15 o7 20
T T R T 1 1 T
VECTOR
PR A ) 0 ) o ° 0 ) ° o o
o 1 i 1 1 1 1 l 1 1
JUMPER ON ] [ : W
M7946 MODULE —"T’ WS we *[3 wr T
FACTORY-CONFIGURED
VECTOR ADDRESS:264 R I R I R
NOTE:

I=Jumper instolied =Logical @
= Jumper removed = Logical 1
X:Don't care

Figure 2 Device Register Address and Interrupt Vector

Table1 RXV11 Configurations
System Disk Drive Line Voltage*
RXV11-AA Single drive system 115V/60 Hz
RXV11-AC Single drive system  115V/50 Hz
RXV11-AD Single drive system  230V/50 Hz
RXV11-BA Dual drive system 115V/60 Hz
RXV11-BC Dual drive system 115V/50 Hz
RXV11-BD Dual drive system 230V/50 Hz

* 50 Hz versions are available in voltages of 105, 115, 220, and 240 Vac by
field-pluggable conversion.
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Table2 Standard Assignments

First Second

Read/ Module  Module
Description Mnemonic Write Address Address
Registers
Control/Status RXCS R/W 177170 177174
Data Buffer RXDB R/W 177172 177176
Interrupt
Function Done — 264 270
Complete
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RXV21 FLOPPY DISK OPTION

INTRODUCTION

The RXV21 floppy disk option is a random access mass memory de-
vice that stores data in fixed-length blocks on a preformatted, flexible
diskette. Each diskette can store and retrieve up to 512K 8-bit bytes of
data. The RXV21 system is rack-mountable and consists of an inter-
face module, an interface cable, and either a single or dual RX02
floppy disk drive.

FEATURES
e Compact disk system

e Stores/retrieves 512K 8-bit bytes of data

® Rack mountable

e Available with either single or dual disk drive
e Available for 115 or 230 Vac, 50 or 60 Hz

e Can be converted (50 Hz version) for 105, 115, 220 or 240 Vac
operation

® Direct Memory Access data tranfer
e Industry-compatible mode under software selection

SPECIFICATIONS
Module
Identification M8029
Size Double
Power +5V +5% at 1.8A typically
Bus Loads
AC 3
DC 1
Drive
Identification RX02
Size 46.3cmw X 28.7cmh X 53.3cm
d
(19in wX 10.5in h X 21in d)
Recommended Service 55cm(22in)

Clearance (front and rear)
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AC Power

Cable Included

Drive Performance
Capacity (8-bit bytes)
Per diskette

Per track
Per sector

Data Transfer Rate
Diskette to controller buffer

Buffer to RXV21 interface

RXV21 interface to LSI-11
I/0 bus

Track-to-track move
Head settle time

Rotational speed

Recording surfaces per disk
Tracks per disk

Sectors per track

Sectors per disk

Recording technique

Bit density

Track density
Average access

Seek Settle

4A at 115 Vac; 2A at 230 Vac
(dual drive)

BCOSL-15 (15 ft)

512,512 bytes
6,656 bytes |
256 bytes

2 usec/data bit (500K bits/sec)
1.2 usec/bit (500K bits/sec)

23 usec/16-bit word

6 msec/track maximum
25 msec maximum

360 rpm £2.5%; 166 msec/rev
nominal

1

77 (0-76) or (0-114,)
26 (1-26) or (0-32,)
2002

Double frequency (FM) or modi-
fied (MFM)

3200 bpi (FM); 6400 bpi (modified
MFM)

48 tracks/in
262 msec, computed as follows:
Rotate Total

(77 tks/3) X 6 msec + 25 msec + (166 msec/2) = 262 msec

466



RXV21

Environmental Characteristics

Temperature -

RX02, operating - 15°t0 32° C (59° to 90° F) am-
bient; maximum temperature
gradient = 11°C/hr (20°F/hr)

RX02, nonoperating —35°to +60° C (—30°to +140°
F)

Media, nonoperating —35°to +52° C(—30°to +125°

NOTE

Media temperature must be within operating tem-
perature range before use.

Relative Humidity
RX02, operating 25° C (77° F) maximum wet bulb
2° C (36° F) minimum dew point
20% to 80% relative humidity

RX02, nonoperating 5% to 98% relative humidity (no
condensation)
Media, nonbperating 10% to 80% relative humidity
Magnetic field Media exposed to a magnetic

field strength of 50 oersteds or
greater may lose data.

System Reliability

Minimum number of revolu- 3 million/media (head-loaded)
tions/track
Seek error rate 1in 108 seeks
Soft read error rate 1in 10° bits read
Hard read error rate 1in 10'2 bits read
' NOTE

The above error rates apply only to DIGITAL-ap-
proved media that is properly cared for. Seek error
and soft read errors are usually attributable to ran-
dom effects in the head/media interface, such as
electrical noise, dirt, or dust. Both are calied “soft”
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errors in that the error is recoverable in ten addition-
al tries or less. “Hard” errors cannot be recovered.
Seek error retries should be preceded by an
initialize.

DESCRIPTION

The interface module converts the RX02 1/0 bus to the LSI-11 bus
structure. It controls the RX02 interrupts to the processor, decodes
device addresses for register selection, and handles the data inter-
change between the RX02 and the processor via DMA transfers.
Power for the interface module is supplied by the LSI-11 bus.

The RXV21 floppy disk system is available in the configurations de-
scribed in Table 1.

Table1 RXV21 Configurations

System Disk Drive Line Voltage*
RXV21-AA Single drive system  115V/60 Hz
RXV21-AC Single drive system 115V/50 Hz
RXV21-AD Single drive system  230V/50 Hz
RXV21-BA Dual drive system 115V/60 Hz
RXV21-BC Dual drive system 115V/50 Hz
RXV21-BD Dual drive system 230V/50 Hz

* 50 Hz versions are available in voitages of 105, 115, 220, and 240 Vac by
field-pluggable conversion.

CONFIGURATION

The factory jumper locations on the M8029 interface module are
shown in Figure 1. All M8029 interface modules are configured and
shipped with preselected register addresses and vectors as shown in
Figure 2. The control/status register (RX2CS) address is 177170, and
the data buffer register (RX2DB) address is 177172. The interrupt
vector is 264,. As supplied, the factory-configured jumpers are for the
normal addresses used with DIGITAL software. However, in applica-
tions where more than one RXV21 system is required, appropriate
register addresses and vectors may be configured by installing or
removing jumpers. A second RXV21 system would normally be as-
signed register addresses 177200 (RX2CS) and 177202 (RX2DB), with
an interrupt vector of 270, (Table 2).
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Register Descriptions
Control/Status Register (RXCS)(177170) — The format for the RX2CS
register is shown in Figure 3. Bit descriptions are presented in Table 3.
Loading the RX2CS register while the RX01 is not busy and with bit0 =
1 will initiate a function described in Table 3.

M7744

RED STRIPE

| | M8029
Vv A

Al2 -

%2

v3 Ab

o—0 0—70

Vdc Al

Nl %2

Al0
. All
v8

4
L

A'AY%

NOTES:

1. MODULE M7744 AND CABLE ASSEMBLY
BCOS5L ARE SUPPLIED WITH RX02
FLOPPY DISK SUBSYSTEM ASSEMBLY

2.RED STRIPE OF BCOSL INDICATES
PIN “A" ON THE CONNECTOR

RXV21 Device Register and Interrupt Vector Jumper

Locations
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To seiect the standard address, the following jumpers are instaiied:

A12
Al
A10

Instalied
Installed
Installed
Installed
Removed
Removed
installed
installed
installed
Installed

The standard Interrupt Vector is selected by installing the following jumpers:

Ve
V3
v4
V5
V6
\'4
v8

Installed
Removed
Installed
Installed
Removed
Installed
Removed

Figure 2 Device Register Address and Interrupt Vector

Description

Registers
Control/
Status
Data Buffer

Interrupt
Function
Complete

Table2 Standard Assignments

First Second
Read/ Module Module
Mnemonic Write Address Address
RX2CS See register 177170 177150
description
RX2DB 177172 177152
Done — 264 270
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5 4 13 12 1110 9 8 7 6 5 4 3 10
’ RX EX EX HD INT UNIT

ERR |INIT |ADDR{ADDR|R¥0Z | O | g | DEN| T/R jgyg [DONE|'ge, FUNCTION | GO
R W W W R W Rw Rw R R/W R R/W W W

Figure3 RXV21 Command and Status Register (RX2CS)

Table3 RX2CS Bit Descriptions

Bit: 0 Name: GO
Function: Initiates a command to the RX02. Write-only.

Bit: 1-3 Name: Function Select
Function: These bits code one of the eight possible functions de-
scribed in the Programming Specification. Write-only.

Bit: 4 Name: Unit Select

Function: This bit selects one of the two possible disks for execution
of the desired function. This bit is readable only when DONE is set. At
that time, it indicates the unit previously selected. At any other timeiitis
not valid.

Bit: 5 Name: DONE _
Function: Indicates the completion of a function. DONE will generate
an interrupt upon being asserted if Interrupt Enable (RX2CS Bit 6) is
set. Read-only. '

Bit: 6 Name: Interrupt Enable

Function: This bit is set by the program to enable an interrupt when
the RX02 has completed an operation (DONE). The condition of this bit
is normally determined at the time a function is initiated. Cleared by
initialize. Read/write.

Bit: 7 Name: Transfer Request

Function: This bit signifies that the RXV21 needs the next word in the
register protocol sequence (see Programming Specification). Read-
only. -

Bit: 8 Name: Density

Function: This bit determines the density of the function to be exe-
cuted. This bit is readable only when DONE is set. At that time, it
indicates the density of the function previously executed. This bit is not
valid at any other time.
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Table 3 RX2CS Bit Descriptions (Cont)

Bit: 9 Name: Head Select

Function: This bit selects one of two heads for double-sided opera-
tion. This bit is readable only when DONE is set. At that time, it indi-
cates the side that was previously selected. At any other time, it is not
valid.

Bit: 10 Name:
Function: Reserved. Note: Must be written 0.

Bit: 11 Name: RX02
Function: This bit is set by the interface to inform the programmer
that this is an RX02 system. Read-only.

Bit: 12-13 Name: Extended Address
Function: These bits are used to declare an extended bus address.
Write-only.

Bit: 14 Name: RXV21 Initialize
Function: This bit is set by the program to initialize the RXV21
without initializing all of the devices on the UNIBUS.

CAUTION: Loading the lower byte of the RX2CS will also load the
upper byte of the RX2CS. Upon setting this bit in the RX2CS, the
RXV21 will drop DONE and move the head position mechanism of
both drives (if two are available) to track zero. Upon completion of a
successful initialize, the RX02 will zero error and status and set DONE.
It will also read sector one of track one on drive 0. At termination, drive
0 head is at track one.

Bit: 15 Name: ERROR

Function: This bit is set by the RX02 to indicate that an error has
occurred during an attempt to execute a command. Cleared by the
initiation of a new command. Read-only.

RXV21 Data Buffer Register (RX2DB)

This register serves as a general purpose data path between the RX02
and the RXV21. It may represent one of six RX02 registers according
to the protocol in progress. (See Programming Specification.) This
register is read/write if the RX02 is not in the process of executing a
command; it may be manipulated without affecting the RX02.

Caution
Violation of protocol in manipulation of this register may
cause permanent data loss.
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RX2DB—RXV21 Data Buffer Register

15 ' 0

RX2WC—RXV21 Word Count Register — For a double-density sector
the maximum word count is 128,,. For a single-density sector the
maximum word count is 64,,. If a word count is beyond the limit for the
density indicated, the control asserts Word Count Overflow (Bit 10 of
RX2ES). Write-only register. The actual word count and not the 2’s
complement of the word count is loaded into the register.

15 8 7 & 5 4 3 2 1 0

\ _ J
0-1281g

RX2BA—RXV21 Bus Address Register — This register specifies the
bus address of data transferred during Fill Buffer, Empty Buffer, and
Read Definitive Error operations. Incrementation takes place after a
memory transaction has occurred. The RX2BA, therefore, is loaded
with the address of the first data word to be transferred. This is a 16-bit
write-only register (See Programming).

15 0

RX2CA—RXV21 Track Address Register — This is a write-only regis-
ter which is loaded to indicate on which of the 77,, tracks a given
function is to operate. It is addressed only under the protocol of the
function in progress.

15 8 7 6 5 4 3 2 1 0

0-114g
RX2SA—RXV21 Sector Address Register — This is a write-only
register which is loaded to indicate on which of the 26,, sectors a given
function is to operate. It can be addressed only under the protocol of
the function in progress.

15 8 7 6 5 4 3 2 1 0
0 o] 0
. J
1-32g
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RX2ES—RXV21 Error and Status Register — The RX2ES is a read-
only register available at the termination (DONE) of each function. The
Drive Ready bit is only updated during an Initialize or Read Status
function. At the termination of any other function, it reflects the drive
status of the last Read Status or Initialize command.

15 2 1l 10 9 8 7 6 5 4 3 2 1 0

wC | HD |uNiT [ DRv | DEL | DRv | DEN | RX JiniT [SIDE} cRe
OVFL|SEL | SEL |RDY |pATA | DEN | ERR | (5 [DONE|Rpv | ERR

NXM

Bit: 0 Name: CRC Error

Function: The cyclic redundancy check at the end of the data field
has indicated an error. The data collected must be considered invalid.
It is suggested that the data transfer be re-tried up to 10 times, as most
data errors are recoverable (soft).

Bit: 1 Name: Side 1 Ready

Function: This bit, when set, indicates that a double-sided diskette is
mounted in a double-sided drive and is ready to execute a function.
This bit is only valid at the termination of an Initialize sequence or a
Maintenance Read Status command.

Bit: 2 Name: Initialize Done

Function: Indicates completion of the initialize routine. Can be as-
serted due to: a) a RX02 power failure, B) system power failure, C)
programmable or bus initialize.

Bit: 3 Name: RXACLO
Function: RX power failure. Bit is set when the subsystem power is
gone.

Bit: 4 Name: Density Error

Function: Indicates that the density of the function in progress does
not match the Drive Density. Upon detection of this error, the control
terminates the operation and asserts Error and Done.

Bit: 5 Name: Drive Density
Function: Indicates the density of the diskette mounted in the drive
indicated by the Unit Select bit.

Bit: 6 Name: Deleted Data

Function: In the course of recovering data, the “deleted data” ad-
dress mark was detected at the begining of the data field. The Drv Den
bit(s) indicate whether the mark was an address mark. The data fol-
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lowing the mark will be collected and transferred normally, as the
deleted data mark has no further significance other than to establish
drive density. Any alteration of files or actual deietion of data, due to
this mark, must be accomplished by user software.

Bit: 7 Name: Drive Ready

Function: The selected drive is ready if Bit 7 = 1. All conditions for
disk operation are satisfied, such as door closed, power OK, diskette
up to speed, etc. The RX02 may be presumed to be ready to perform
any operation. This bit is only valid when retrieved with a Read Status
function or initialize. '

Bit: 8 Name: Unit Select

Function: This bit indicates the drive on which the previous com-
mand was executed. This bit should agree with bit 4 of the RX2CSR for
commands which require drive operation.

Bit: 9 Name:
Function: Reserved

Bit: 10 Name: Word Count Overflow

Function: The Word Count Register resides in the control. If the
control senses that the word count is beyond sector size it will termi-
nate the Fill or Empty Buffer operation and set Error and,Done.

Bit: 11 Name: Nonexistent Memory Error

Function: This bit is set when a DMA transfer is being performed and
the memory address specified in RX2BA is nonexistent (does not re-
spond to MSYN within 10 usec ).

PROGRAMMING

Data storage and recovery on the RXV21 occurs with careful manipu-
lation of the two RXV21 registers (RX2CS, RX2DB) following the strict
protocol of the individual function. Data may be permanently lost if the
protocol is not followed. New functions given before the completion of
a previous function are ignored.
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The following is a detailed description of the programming protocol
associated with each function encoded and written into bits 1-3 of
RX2CS if DONE is set.

Function
000

001

Description
Fill Buffer

This function is used to fill the RX02 data buffer with
the number of words of data specified by the RX2WC
register. “Fill Buffer” is a complete function in itself.
The function ends when RX2WC overflows and, if
necessary, the control has zero-filled the remainder
of the buffer. The contents of the buffer may be writ-
ten on the disk, by means of a subsequent Write
Sector command, or returned to the host processor
by an “Empty Buffer” command. To initiate this
function, the RX2CS is loaded with the function. Bit 4
of the RX2CS (Unit Select) does not affect this func-
tion, since no disk operation is involved. Bit 8 (Densi-
ty) must be properly selected since this determines
the Word Count limit. When the command has been
loaded, the DONE bit (RX2CS Bit 5) goes faise. When
the TR bit is asserted, the RX2WC may be loaded
into the data buffer register. When TR is again as-
serted, the RX2BA may be loaded into the RX2DB.
The data words are transferred directly from memo-
ry and DONE goes true, ending the operation, when
RX2WC overflows and the control has zero-filled the
remainder of the sector buffer, if necessary. If bit 6
RX2CS (interrrupt Enable) is set, an interrupt is
initiated. Any read on the RX2DB during the data
transfer is ignored by the RXV21. After DONE is true,
the RX2ES is located in the RX2DB register.

Empty Buffer

This function is used to empty the contents of the
internal buffer through the RXV21 for use by the host
processor. This data is in the buffer as the result of a
previous “Fill Buffer” or “Read Sector” command.

The programming protocol for this function is identi-
cal to that for the “Fill Buffer” command. The RX2CS
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is loaded with the command to initiate the function.
This function will ignore bit 4 RX2CS (Unit Select).
RX2CS bit 8 (Density) must be selected to aliow the
proper word count limit. When the command has
been loaded, the DONE bit (RX2CS bit 5) goes faise.
When the TR bit is asserted, the RX2WC may be
loaded into the RX2DB. When TR is again asserted,
the RX2BA may be loaded into the RX2DB. The
RXV21 assembles one word of data at a time and
transfers it directly to memory. Transfers occur until
Word Count overfiow, at which time the operation is
complete and DONE goes true. If bit 6 RX2CS (Inter-
rupt Enable) is set, an interruptis initiated. After
DONE is true the RX2ES is located in the data buffer
register.

Write Sector

This function is used to locate a desired sector on
the diskette and fill it with the contents of the internai
buffer. The initiation of the function clears RX2ES,
TR, and DONE.

A. When TRis asserted, the program must load the
desired Sector Address into RX2DB, which will
drop TR.

TR will remain unasserted while the RX02 at-
tempts to locate the desired sector. The diskette
density is determined at this time and is com-
pared to the function density. If the densities do
not agree, the operation is terminated; bit 4
RX2ES is set, RX2ES is moved to the RX2DB,
Error (bit 15 RX2CS) is set, DONE is asserted,
and an interrupt is initiated if bit 6 RX2CS (Inter-
rupt Enable) is set.

If the densities agree but the RX02 is unable to
locate the desired sector within two diskette rev-
olutions, the RXV21 will abort the operation,
move the contents of RX2ES to the RX2DB, set
ERROR (bit 15 RX2CS), assert DONE, and initi-
ate an interrupt if Bit 6 RX2CS (Interrupt Enable)
is set.
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B. I[f the desired sector has been reached and the
densities agree, the RXV21 will write the 128,, 0r
64,, words stored in the internal buffer followed
by a CRC character which is automatically cal-
culated by the RX02. The RXV21 ends the func-
tion by asserting DONE and if bit 6 RX2CS (In-
terrupt Enable) is set, initiating an interrupt.

CAUTION:
The contents of the sector buffer are not valid data
after a power loss has been detected by the RX02.
“Write Sector” however, will be accepted as a valid
instruction and the (random) contents of the buffer
will be written, followed by a valid CRC.

NOTE:
The contents of the sector buffer are not destroyed
during a write sector operation.

Read Sector

This function is used to locate the desired sector and
transfer the contents of the data field to the internal
buffer in the control. This function may also be used
to rapidly retrieve (5 ms) the current status of the
drive selected. The initiation of this function clears
RX2ES, TR, and DONE.

A. When TRis asserted, the program must load the
desired Sector Address into the RX2DB, which
will drop TR. When TR is again asserted, the
program must load the desired Cynlinder
Address into the RX2DB, which will drop TR.

TR and DONE will remain unasserted while the
RX02 attempts to locate the desired sector. If the
RX02 is unable to locate the desired sector with-
in two diskette revolutions for any reason, the
RXV21 will abort the operation, set DONE and
ERROR (Bit 15 RX2CS), move the contents of
the RX2ES to the RX2DB, and if Bit 6 RX2CS
(Interrupt Enable) is set, initiate an interrupt.

B. If the desired sector is successfully located, the
control reads the data address mark and deter-
mines the density of the diskette. If the diskette
(drive) density does not agree with the function
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density, the operation is terminated and DONE
and ERROR (bit 15 RX2CS) are asserted. Bit 4

RX2ES is set (Density Errar) and the RX2ES is

moved to the RX2DB. If Bit 6 RX2CS (Interrupt

Enabiej is set, an interrupt is initiated.

D. Ifthe desired sector is successfully located, the
densities agree, and the data are transferred
with no CRC error, DONE will be set and if Bit 6
RX2CS (interrupt Enable) is set, the RXV21 initi-
ates an interrupt.

Set Media Density

This function causes the entire diskette to be reas-
signed to a new density. Bit 8 RX2CS (Density) indi-
cates the new density. The control reformats the
diskette by writing new data address marks (double
or single density) and zeroing out all of the data
fields on the diskette.

The function is initiated by loading the RX2CS with
the command. Initiation of the function clears RX2ES
and DONE. When TR is set, an ASCII “I” (111) must
be loaded into the RX2DB to complete the protocol.
This extra character is a safeguard against an error
in loading the command. When the control recog-
nizes this character it begins executing the com-
mand.

The control starts at Sector 1, Track 0 and reads the
header information, then starts a write cperation. if
the header information is damaged, the control will
abort the operation.

If the operation is successfully completed, DONE is
set and if Bit 6 RX2CS (Interrupt Enable) is set, an
interrupt is initiated.

NOTE:
if double-sided media is mounted in a double-sided
drive, both sides are set to the same density auto-
matically.
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CAUTION:
This operation takes about 15 seconds and should
not be interrupted. If for any reason the operation is
interrupted, an illegal diskette has been generated
which may have data marks of both densities. This
diskette should again be completely reformatted.

Maintenance Read Status

This function is initiated by loading the RX2CS with
the command. DONE is cleared. The Drive Ready bit
(Bit 7 RX2ES) is updated by counting index pulses in

- the control. The Drive Density is updated by loading

the head of the selected drive and reading the first
data mark. All other RX2ES bits reflect the condi-
tions created by the last command. During this
function, in addition to status, the control performs
the wraparound mode in the device electronics. If an
error occurs while wrapping the data from the Sector
Buffer through the device electronics, the Error bit
(Bit 15 RX2CS) is set. The RX2ES is moved into the
RX2DB. The RX2CS may be sampled when DONE
(Bit 5 RX2CS) is again asserted and if Bit RX2CS
(Interrupt Enable) is set, an interrupt will occur. This
operation requires approximately 250 msec to com-
plete.

NOTE:
if double-sided media is mounted in a double-sided
drive, the Side 1 Ready bit (RX2ES bit 1) is set.

Write Sector With Deleted Data

This operation is identical to function 011 (Write Sec-
tor) with the exception that a deleted data address
mark is written preceding the data rather than the
standard data address mark. The Density bit associ-
ated with the function indicates whether a single or
double density deleted data address mark will be
written.

Read Error Code

The Read Error Code function implies a read ex-
tended status. In addition to the specific Error code,
a dump of the control’s internal scratch pad registers
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also occurs. This is the only way that the Word Count
Register can be retrieved. This function is used to
retrieve specific information as well as drive status
information, depending on detection of the general
ERROR BIT.

The transfer of the registers is a DMA transfer. The
function is initiated by loading the RX2CS with the
command. DONE goes false. When TR is true, the
RX2BA may be loaded into the RX2DB and TR goes
false. The registers are assembled one word at a
time and transferred directly to memory.

Following is the Register Protocol.
NOTE:
The Density bit (bit 8 RX2CS) must be loaded with
the function. If the wrong assumption was made, an
error is returned.

Following is the Register Protocol.

WORD 1

WORD 2

WORD 3

WORD 4

10
20
40
50

8 7 0
WORD COUNT REGISTER DIFINITIVE ERROR CODE
8 7 [¢]
CURRENT TRACK ADDR DRV 1 CURRENT TRACK ADDR DRV 0O
8 7 0
TARGET SECTOR TARGET TRACK
8 7 0
BAD TRACK * SOFT STATUS

Table 4 Definitive Error Codes

DRIVE 0 FAILED TO SEE HOME ON INITIALIZE
DRIVE 1 FAILED TO SEE HOME ON INITIALIZE
TRIED TO ACCESS A TRACK GREATER THAN 76

HOME WAS FOUND BEFORE DESIRED TRACK
WAS REACHED
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Table 4 Definitive Error Codes (Cont)

70 DESIRED SECTOR COULD NOT BE FOUND AFTER
52 TRIES

110 MORE THAN 40 MICROSECONDS AND NO SEP
CLOCK SEEN

120 A PREAMBLE COULD NOT BE FOUND

130 A PREAMBLE FOUND BUT NO ID MARK FOUND
WITHIN ALLOWABLE TIME

150 THE TRACK ADDRESS OF A GOOD HEADER DOES
NOT COMPARE WITH DESIRED TRACK

160 TOO MANY TRIES FOR IDAM

170 DATA ARE NOT FOUND IN ALLOTTED TIME

200 CRC ON READING THE SECTOR FROM THE DISK

220 FAILED MAINTENANCE WRAPAROUND CHECK

230 WORD COUNT OVERFLOW

240 DENSITY ERROR

250 INCORRECT KEY WORD ON SET DENSITY COM-
MAND

RX02 Power Fail or Initialize

When the RX02 control senses a loss of power within the RX02, it will
unload the head and abort all controller action. The RXAC L line is
asserted to indicate to the RXV21 that subsystem power is gone. The
RXV21 asserts DONE and ERROR and sets the RXAC L bit in the
RX2ES.

When the RX02 senses the return of power, it will remove DONE and
begin a sequence to:

1. Move each drive head position mechanism to track 00

2. Clear any active error bits

3. Read sector 1 of track 1, ondrive 0

4. AssertInitialize DONE in the RXES

Upon completion of the power-up sequence, DONE is again asserted.
There is no guarantee that information being written at the time of a

power failure will be retrievable; however, all other information on the
diskette will remain unaltered.
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LSI-11 Bus Power Fail

When the BPOK H line is negated by the LSI-11, the RXV21 asserts the
Initialize line and holds it asserted. The RX02 control unloads the head
and aborts controller action as detailed above. When LSI-11 power is
restored, the above power-up sequence is started.

* This is the only valid bit in the RX2ES at this time.

Programming Examples for Typical Operation
Disk Write '

A typical disk write sequence, which is initiated by the user program,
would occur in two steps.

Fill Buffer—A command to fill the buffer is moved into the RX2CS. The
GO bit must be set. The program tests for TR. When TR is detected,
the program moves the desired word count into the RX2DB. TR goes
false while the word count is moved to the RX02. The program retests
TR and moves the Bus Address into the RX2DB. The device now
requests bus mastership and DMA’s one data word at a time into the
RX2DB and shifts it across the RX02 data bus bit serially one 8-bit byte
at a time into the sector buffer. When the Word Count Register over-
flows and, if necessary, the RX02 control zero fills the remainder of the
sector buffer, the DONE bit is set and an interrupt will occur if the
program has enabled interrupts.

Write Sector—A command to write the contents of the sector buffer
onto the disk is moved into the RX2CS. The program tests TR and
when TR is set, moves the desired sector address to the RX2DB. TR
remains false while the sector address is shifted to the RX02 control.
The control retests TR and when it is again set, moves the desired
track address register to the RX2DB. Again TR is negated. The RX02
locates the desired track and sector and compares the diskette densi-
ty against the assigned function density and writes the contents of the
sector buffer onto the disk if the densities agree. When the write oper-
ation is completed, the DONE bit is set and an interrupt will occur if the
program has enabled interrupts.

Disk Read

A typical disk read operation occurs in the reverse order. First, the
desired track and sector are located and the contents of the sector are
read into the sector buffer (Read Sector). Then, the contents of the
sector buffer are unioaded into memory (Empty Buffer). In either case,
the contents of the sector buffer are not valid if either a Power Fail or
Initialize follows a Fill Buffer or Read Sector function.
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BOOTSTRAPPING THE RXV21

The RXV11 bootstrap loader program loads the system monitor from
disk into system memory. No system operation can occur until the
monitor is contained in system memory. Bootstrapping (‘“booting”’)
the system can be accomplished via a hardware-implemented
bootstrap in the REV11-A, or the BDV11 option, or it can be entered
and executed via the console device.

The following bootstraps are entered under microcode ODT. The boo-
table volume must be in drive zero. All devices are at standard ad-
dresses and vectors. Enter the code starting at location 1000. Inhibit
all interrupts by entering RS/___340 <CR>. Initialize the program
counter by entering R7/__ 1000 <CR>. After the code has been en-

tered, type P.
RX02 DOUBLE RX02 SINGLE

DENSITY DENSITY
LOCATION CODE CODE
1000 12700 12700
1002 100240 100240
1004 12701 12701
1006 177170 177170
1010 5002 5002
1012 12705 12705
1014 200 100
1016 12704 12704
1020 401 401
1022 12703 12703
1024 177172 177172
1026 30011 30011
1030 1776 1776
1032 100445 100437
1034 12711 12711
1036 407 7
1040 30011 30011
1042 1776 1776
1044 100432 100432
1046 100437 110413
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LOCATION

1050
1052
1054
1056
1060
1062
1064
1066
1070
1072
1074
1076
1100
1102
1104
1106
1110
1112
1114
1116
1120
1122
1124
1126
1130
1132
1134
1136

RXV21

RX02 DOUBLE
DENSITY

CODE

304
30011
1776
110413
304
100431

1776
100421
12711
403
30011
1776
10414
10513
30011
1776
100410
10213
60502
60502
122424
120427
3
3735
12700
0
5007
120427

485

RX02 SINGLE
DENSITY

CODE

304
30011
1776
110413
304
30011
1776
100421
12711
3
30011
1776
100414
10513
30011
1776
100410
10213
60502
60502
122424
120427
7

3735
12700
0

5007
000003



TEV11

TEV11 TERMINATOR

INTRODUCTION
The TEV11 terminator module provides 120-ohm termination circuits
as shown in Figure 1.

SPECIFICATIONS
Identification M9400-YB
Size Double
Power +5Vdc £+ 5% at 0.54A
Bus Loads
AC 0
DC 0
DESCRIPTION

Each bus signal line terminates with two resistors as shown in Figure 2.
These termination resistors are generally contained in a 16-pin, dual-
in-line package which is identical to an IC package. Each package
contains 14 termination pairs. The values used are shown in the figure.
Daisy-chained grant signals are terminated and jumpered. BIAKI L is
jumpered to BIAKO L and BDMGI L is connected to BDMGO L via

factory-installed jumper W1. .5

31800
M9400 - YB
3
B 1200 BUS TO/FROM
“_,'. TERMINATION SIGNAL
? LINES
$390Q

11-3597

4
]

Figure1 TEV11 Functions

MR-1171

Figure2 Typical
120-Ohm Bus Termination
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TUS8

TU58 CARTRIDGE TAPE DRIVE

INTRODUCTION

The TUS8 is a iow-cost inteiligent mass memory device that offers ran-
dom access to block-formatted data on pocket-size cartridge media. It
is ideal as inexpensive archive mass storage, or as a software update
distribution medium. A dual drive TUS8 offers 512 Kb of storage space,

making it one of the lowest cost complete mass storage subsystems
available.

MA-2375

Figure 1 Loading a Cartridge
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FEATURES

e 512 Kb per dual drive subsystem

e RS422, RS423, and RC232-C serial line 1/0

e Reliable 30 inches per second read/write tape speed combined with
60 inches per second bidirectional search speed

e Flexible baud rates from 150 to 38,400
e Complete tape subsystem on one P.C. module for compact

mounting

® Microprocessor-based subsystem with automatic soft-error recov-

ery via rereads.

SPECIFICATIONS

Performance
Capacity per cartridge

Data reliability
Soft data error rate

Hard error rate

Hard error rate with write verify
and system correction

Error checking
Average access time
Maximum access time
Read/write tape speed
Search tape speed
Bit density
Flux reversal density
Recording method

Medium

488

262,144 bytes, formatted in 512
blocks of 512 bytes each

1in 107 bits read (before self-cor-
rection)

1in 10° bits read (unrecoverable
within eight automatic retries)

2in 10" bits read/written

Checksum with rotation
9.3 seconds

28 seconds

76 cm/s (30 ips)

1562 cm/s (60 ips)

315 bits/cm (800 bits/in.)
945 fr/cm (2400 fr/in.)
Ratio encoding

DECtape Il cartridge with 42.7 m
(140 ft.) of 3.81 mm (0.150in.)
tape

Size: 6.1 X8.1 X1.3cm (2.4 X
3.2X0.5in.)



Track format

Drive

Drives per controller

Electrical
Power consumption

Module and one or two drives

Serial interface standards

Mechanical
Drive

Board (Module)

Power connector to moduie

interface connector to module

TUS8

489

Two tracks, each containing 1024
individually numbered, firmware-
interleaved “records.” Firmware

anipulates four records at each
operation to form 512-byte
blocks.

(oo
il

Single motor, head integrally cast
into molded chassis.

One or two. Only one may oper-
ate at a time.

11 W, typical, drive running

+5V £5% at 0.75A, maximum

+12V + 10% —5% at 1.2A, peak
0.6A average running
0.1Aidle

In accordance with RS422 or
RS423; compatible with RS232-C.

8.1HX83DX106Wcm (3.2 X
3.3 X4.1in.)with19cm (7.5in.)
cable 0.23 Kg (0.516 Ibs.)

13.2H X 26.5 D X 3.5 W c¢m (5.19
X 10.44 X 1.4 in.) 0.24 Kg (0.5316
ibs.)

AMP 87159-6 with 87027-3 con-
tacts (DEC part nos. 12-12202-
09, 12-12203-00)

AMP 87133-5 with 87124-1 lock-
ing clip contacts and 87179-1 in-
dex pin (DEC part nos. 12-14268-
02, 12-14267-00, 12-15418-00)



TUS8

Environmental
Maximum dissipation

TU58-AB, TU58-BB 34 Btu/hour

Temperature
TUS8-AB,BB operating 15°C (59°F)to 4 °C (108°F)
TUS58-AB,BB nonoperating —34°C (—30°F) to 60°C (140°F)
Medium operating 0°C (32°F) to 50°C (122°F)
temperature
Maximum temperature 18°C (32.4°F)

difference between system
ambient and TU58 module

Relative Humidity, noncondensing

TU58 operating
Maximum wet bulb 26°C (79°F)
Minimum dew point 2°C (36°F)
Relative humidity 20% to 98%
TU58 nonoperating 5% to 98%
Medium nonoperating 10% to 80%

DRIVE AND MODULE INSTALLATION

Figures 2 and 3 provide the mounting dimensions for the circuit board
(module) and drive mechanism. The drive has a 19 cm (7.5 in.) cable
which plugs into the module header with the wires coming out of the
plug toward the center of the module. The plug is keyed to ensure
proper orientation. The cartridge extends 1.60 cm (0.62 in.) from the
front of the drive. If the drive is recessed in a panel, clearance must be
provided around the opening for fingers to grip the cartridge. Ideally,
the cartridge slot in a front panel will be somewhat larger than mini-
mum, to allow easy insertion. The opening should be at least the di-
mensions of the cartridge, 1.3 cm (0.5in.) X 8.1 cm (3.2 in.), located
not more than 0.53 cm (0.17 in.) above the bottom mounting surface.

The module should be mounted on a flat surface with 3 mm (4-40)
hardware and 1 cm (3/8 in.) standoffs. Both the module and the drive
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TUS58

may be mounted at any angle. For mounting to a surface above the
drives, the 1.80 cm (0.71 in.) clearance is required; hole spacing is giv-
en in the outline drawings. For mounting to a surface below the
drives, an 8,18 cm (3.22 in)) x 8.89 cm (3.50 in.) chassis cutout is re-
quired, with the same mounting hole spacing.

CAUTION
The mounting surface for the drives must be flat within
0.64 cm (0.025 in.).

INTERFACE STANDARDS SELECTION AND SETUP

The TUS8 is shipped with factory-installed jumpers for a transmission
rate of 38.4 kilobaud, and the RS-423 unbalanced line interface. A vari-
ety of standards and rates may be selected by changing the jumpers
on the controlier module. Table 1 provides a list of all the pins on the
board and their functions, including the wire-wrap (WW) pins, inter
face, and power connectors.
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41;7 546
a8 e
1046
-«
0 (4.12)
523
{2.06)
| 968
{3.812)
l
F E‘
I 482
8.18 5715 (19)TYP +
(322)
{2.250) 513
l E {2.02)
7 ——‘1{_1.60
(0.62)
1.65
(.65) \
DEC TU58-K CARTRIDGE
2.36 ! — ‘
(.93) * [—"{ h—l A
BiRy 28]
8.255 (1.43) b2 [_H H_' (31)
363 56 :
(3.251 1.80
.

je-3.50 -
(1.38) DIA

8.89
(3.50)

MEASUREMENTS ARE IN
CENTIMETERS EXCEPT
VALUES IN PARENTHESES
ARE IN INCHES.

MA-2369

Figure 2 Drive Outline Drawings
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MEASUREMENTS ARE IN
CENTIMETERS EXCEPT VALUES IN
PARENTHESES ARE IN INCHES
MEASUREMENTS ARE +.013 (.005) CENTER TO

CENTER
Figure 3 Module Outline Drawing
Table1 TU58 Module Connections
Wire-Wrap
Pins
WW1 150 baud
WW2 300 baud
WW3 600 baud
Ww4 1200 baud
WWwW5 2400 baud
WW6 4800 baud
WW7 9600 baud
WW8 19,200 baud
WWwW9 38,400 baud
WW10 UART Receive Clock
Wwi11 UART Transmit Clock
WW12 Auxiliary A (to interface connector pin L)
WW13 Auxiliary B (to interface connector pin A)
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24.853
($.785)
1.27 14.775 -30 .64
(50 | {5.817) (.12) (25 7" [+ 48
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AMP HEADER #87633-6 AMP #87272-8 ,
MATE: AMP #87159-6  DEC PT #12-13506-04
12.319 WITH # 87027 CONTACTS MATE: AMP #87133-5
(4.850) HEAT SINK: WITH #87124-1 CONTACTS | 13.20
3.0(1.2) ABOVE / (5.197)
0.5(0.2) BELOW
; SERIAL INTERFACE ;Zg?g
e CONNECTOR | -817)
TEAT 1[1+12 POWER
1.52 SINK 3| [gnp CONNECTOR
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WW1i4
WW15
WW16
WWi17
WW18
WW19
WW20

WWwa1 -

wwa2
Ww2a3
WWw24

TUS8

Factory Test Point

Ground

Boot Connect together for auto-boot on power-up
RS-423 Driver

RS-423 Common (Ground)
Transmit Line +

Transmit Line —

RS-422 Driver +

RS-422 Driver —

Receiver Series Resistor
(Jump for RS-422)

Serial Interface Connector

J2-10
Jz-9
J2-8
J2-7
J2-6

Auxiliary B J2-5 Ground

Ground J2-4 Transmit Line —
Receive Line + J2-3 Transmit Line +
Receive Line — J2-2 Ground

Key (no connection) J2-1 Auxiliary A

Power Input Connector

Ji-1 +12V

J1-3 Ground

J1-5 +5V

J1-6 Ground

Drive Cable

J3,4-1 CartL J3,4-9 LED

J3,4-2 No Connection J3,4-10 Head Shield Ground
J3,4-3 Permit L J3,4-11 Erase Return
J3,4-4 Signal Ground J3,4-12 Erase 1
J3,4-5 Motor + J3,4-13 Erase 0
J3,4-6 Motor — J3,4-14 Head Return
J3,4-7 +12V J3,4-15 Head 0
J3,4-8 Tachometer J3,4-16 Head 1
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VK170-CA

SERIAL VIDEO MODULE

INTRODUCTION

The VK170 moduie forms an integrai part of a terminai. The moduie
accepts serial ASCll encoded data to be stored in a refresh memory
to generate a display for a video monitor. The VK170 also accepts par-
allel data from a keyboard (on strobe demand) to generate serial
ASCII output.

The VK170 is an extended-length, double-height, single-width board.
Mounting holes are provided for stand-off mounting via handle rivets
and two holes located near the module fingers.

FEATURES
e Complete video subassembly on a double-height module
e Displays 80 characters per line and 25 lines

e 7 x 7 characters displayed in 8 x 8 character cells using stan-
dard installed character ROM

e 8 X 8 character cell allows simple graphics with customer-de-
fined character set

e Selectable attributes:
- blink
half intensity
- reverse video
characters, from customer-defined character set

e |.C. socket for two customer-defined character sets (2716 EPROM
or equivalent)

e EIA RS-423 serial interface for direct interconnect to DLV11-J or
MXV11

e Jumper-selectable baud rates: 150, 300, 600, 1200, 2400, 4800,
9600, 19,200, 38,400
e Smooth scrolling

e Drives standard video monitors over coaxial cable per EIA RS170,
or jumper-selectable for direct drive monitor

e Interfaces to a standard keyboard (8-bit ASCII)

e Can be plugged into LSI-11 backplanes or mounted on stand-offs
applying power via H807 edge connector
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SPECIFICATIONS

Height 13.2cm (5.2in.)
Length 22.3cm (8.5in.)
Width 1.27cm (0.5in.)
Power Requirements +5V £5%, 1.2A

+ 12V (or —15V) £3%,.15A

The VK170 module operates under the following conditions:

e Environment must conform to:
Temperature 5°C to 60°C
Humidity 10% to 95% (no condensation)

e Power dissipation is based on circuit requirements of 1.8 amps
maximum. If only 5 Vdc is used, power dissipation does not exceed
9 watts. An additional 2 watts (nominal) is dissipated when the
12 voltsis enabled.

CONFIGURATION

Interface

This section describes the sequences of signal exchanges that occur
among the VK170 and other external devices. Figure 1 shows the pin
number locations of the interfacing connectors.

\ \
97531 12345 19 1
R | s | T
L T - T ]
AN N \
108 64 2 20 2

MK-0689

Figure 1 Connector Pin Number Location Diagram

Keyboard/VK170 Interface

The keyboard interfaces to the VK170 via a 20-pin connector (J2). The
DIGITAL mating connector is the H8561. Table 1 presents the connec-
tor pin numbers and associated signal names.
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Table1 Keyboard/VK170 Connector (J2)

Pin No. Signal Name Pin No. Signal Name
1 +5Volts 11 KB4

2 —12 Volts 12 Not used

3 GND 13 KB3

4 KB8 14 BREAK (GND)
5 KB7 15 KB2

6 GND 16 GND

7 KB6 17 KB1(LSB)

8 KBSTRB H 18 GND

9 KB5S 19 Not Used

10 BREAK 20 Not Used
Edge Connector

VK170 edge connector pins and associated signals are presented in
Table 2.

Table2 VK170 Edge Connector

Pin No. Signal Name
AA2 BA2 +5Vdc
AC2,AT1,BC2,BT1 GND

AB2 — 15 Volts
AD2 +12 Volts
Others Not Connected
Video Output Connector

Video output is provided as RS170 compatible and as separate TTL
output lines. A 5-pin MOLEX* connector (J1) is used with pin assign-
ments as shown in Table 3. (Mating connector = H8562.)

Composite video output provides RS170 output generated by combin-
ing the video signal with a composite sync signal. The picture from
the balancing level to reference white across 75 ohms is 1 volt. The
synchronizing levels are imposed at 40% of the signal.

* Vendor Trademark
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Table 3 Video Output Connector (J1)

Pin No. Signal Name Timing/Freq
HORIZONTAL DRIVE H 15.36 kHz/27 us
VERTICAL DRIVE L 60 Hz/520 us
VIDEO HI Z

GND

RS170 VIDEO

0 volts = SYNC
0.4 volts = BLACK
1.4 volts = WHITE

S WN -

For direct drive output, jumper W4 must be cut, providing a high im-
pedance source at the MOLEX* connector, pin 3. The VK170 has been
tested with the following direct drive monitors:

e ITOH
e Ball Brothers
e Elston

Communications Port Connector

The communications port is a 10-pin connector (J3), pinned for direct
DLV11-J connection. The electrical interface may be wired for RS-423
or 20 mA communication (see Figure 2). The DIGITAL mating connec-
tor is H8560. Table 4 presents the pin assignments and associated
signal names.

53 WIREWRAP
M J3
, WIREWRAP
rov Data — 512 |uate # uaie oAz
8 MA
RECV DATA + VAt e — oUA2 UASS, npUA3 lgloxmrs
~
~
UART UA3S, UA% |4
UAZ3 E O — Do XMT—
v~ /’
RS a7
@

KYBD MEM

Figure 2 Select RS-423/20 mA Loop

* Vendor Trademark
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Table 4 Communications Port Connector (J3)

Pin No. Signal Name

O

GND

XMIT DATA +

XMIT DATA —

GND

NOT USED/POLARIZING POINT
RCV DATA -

RCV DATA +

GND

20 mA SOURCE

© 00 N O O b~ WDN

—_
o

Installation Procedures
The following sections describe the installation of the VK170 module.

Jumper Configurations

Figure 3 illustrates the location of the various jumpers and wire wrap
posts of the VK170. Verify that the factory-installed jumpers are con-
figured per Table 5. Any jumper configuration changes required for
user applications should be made at this time.

Data Rate Selection

The data rates are generated via a 13.5168 MHz crystal and selected
through a dual 4-bit decade and binary counter. The following data
rates are selectable: 150, 300, 600, 1200, 2400, 4800, 9600, 19,200, and
38,400 bits per second.

The UART may be configured to transmit and receive at either the
same data rate or at split data rates. Data rates are configured by con-
necting a jumper from the selected data rate wire-wrap pin to the
clock input pin(s) of the UART. When configuring at the same data
rate, the wire-wrap pins may be daisy-chained. Table 6 lists the data
rates and their respective pin numbers.

The UART can be configured to operate from an external clock source
via pin 1 of J3. Both UA26 and UA27 must be jumpered to the external
clock. Do not select a data rate pin when using an external clock.
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TSN 7

E: . UA34
RECEIVE REMOVE TO LJ——]—B '| LAz3
LEVEL REVERSE VIDEO  COMPOSITE VIDEO RECEI\IE LEVEL  55° ’_]
od| ua32 TRANSMIT
I ) I w4 UA7 | e | uA3s LEVEL
o-o \ eseee ‘I.. ool .] UA36
ua204+- I HALE /1_1 w1, UA37
SIS W5
INTENSITY  ya21
UA18-
UA22
UA23
UAG0 ATTRIBUTE SELECT o | Ua24 LOCAL
UAB1 o | uazs COPY SELECT
UAG2 r—1
uAs2
UA63
UA‘U
va42 UA27 TRANSMIT CLOCK
ua43 UA26 RECEIVE CLOCK
UAT2 1200
UA17 38400
UA1E 19200
UATT 800
€52 CHARACTER ATTRIBUTE UATS 9600
SET SELECT CONTROL e | uaio 300
\ . UAT4 4800
—— e | uaiz 2400
*—e r—] -—e
w3 s e w7 . UAS 150
.- ... >-9
] ; =
uA38
UA4O INITIALIZE FUNCTION
UA39
3 UA1
o | uss
M7142 ETCH REV B . UAS POWER PUMP
VOLTAGE SELECT
. UA3
. [§F-¥:3

| [ |

Figure 3 Jumper and Wire Wrap Post Locations

Table 5 Factory- Installed Jumper Configurations

Jumper Function implemented
W1 (or UA1 to UA5S) + 12V operation

W2 (or UA4 to UAB)
W4 RS170 operation

W7 Form feed receive enabled for re-
mote initialization

UAS9 to UAB1 to UAG2 8-bit—no parity
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Jumper Function Implemented
UA18 to UA20
UA21 to UA23 EIA RS-423 operation
UA34 to UA32
UA36 to UA37

W3 E52 character set enabled
UA39 to UA40 SI/SO (Shift In/Shift Out) attrib-

ute control

W5 Forward video
UA41 to UA43 Blink attribute enabled
UA26 to UA27 to UA15 9600 data rate selected

Table 6 Data Rate Jumper Configurations

TO
FROM Pin Data Rate
UA9 150
UA10 300
Transmit clock UA11 600
pin UA27 UA12 1200
and/or UA13 2400
Receiver clock UA14 4800
pin UA26 UA15 9600
UA16 19200
UA17 38400

Attributes and Attribute Control Selection

Several jumpers are used for attribute and attribute control selection.
Table 7 lists the various attribute and attribute control configura-
tions.

Communications Selection
Four jumpers are used for communications selection. Table 8 lists
the jumper configurations required for either EIA RS-423 or 20 mA cur-
rent loop communications.
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Table 7 Attribute Jumper Configurations

Jumper
W3

W5

UA7 to UA8
UA41 to UA42
UA41 to UA43
UA40* to UA38

UA40* to UA39

Characteristic

Install to enable character ROM E52
Remove to enable character ROM XE53

Install for forward video
Remove for reverse video

Install to disable half intensity
Install to select reverse attribute
Install to select blink attribute

Install to select character bit 8 for attribute
control

Install to select SI/SO for attribute control

* UA40 can either be jumpered to UA38 or UA39, but not both at the same

time.

Table 8 Communications Jumper Configurations

FROM
UA18
UA21
UA34
UA36

Parity Selection

TO

RS423 20mA
UA20 UA19
UA23 UA22
UA32 UA33
UA37 UA35

As many as three jumpers can be used to select ASCII serial data for-
mat. Table 9 lists the jumper configurations required to select either

odd, even, or no parity.

Voltage Selection

As many as six jumpers (two are optional) can be used for voltage se-
lection. Table 10 lists the jumper configurations required for either
+12 Volt or — 15 Volt operation.
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Table 9 Parity Jumper Configuration

Characteristic Jumper
No Parity (8 data bits) UA59 to UA61 to UAG2
Odd Parity (7 data bits) UA60 to UA61 to UA62 to UAG3

Even Parity (7 data UAB0 to UA61 to UAG2 and UA59 to UAGO
bits)

Table 10 Voltage Jumper Configurations

Jumper +12V —-15V
W1 (or UA1 to UA5) In Out
W2 (or UA4 to UAG) In Out
UA3 to UAS Out In
UA1 to UAG Out In

Remote Initialize Selection
As many as three jumpers are used for remote initialize selection. Ta-
ble 11 lists the jumper configuration required for remote initialization.

Table 11 Remote Initialize Jumper Configurations

Characteristic W6 w7 w8
Form Feed Receive Out In Out
Break In Out In
None Out Out In
Form Feed or Break In In Out
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W9500 HIGH-DENSITY WIRE-WRAPPABLE MODULES

INTRODUCTION

The W9500 series of high-density wire-wrappable modules enables a
user to easily configure special interface logic for the LSI-11 Micro-
computer systems. These modules consist of DIGITAL’s standard
double-and quad-height sizes and are available with or without pre-
mounted Dual-In-Line Packages (DIP) low-profile sockets.

SPECIFICATIONS

W9511 Quad-Height Without Sockets

Height Quad, 10.5in (26.6 cm)

Length Extended, 8.9 in (22.8 cm)
Width Single, 0.5in (1.27 cm)

Vce Pins AA2, BA2, CA2, DA2

GND Pins AT1, BT1, CT1, DT1, AC2, BC2,

CC2, DC2

WB8512 Double-Height Without Sockets

Height Double, 5.2in (13.2 cm)
Length Extended, 8.9 in (22.8 cm)
Width Single, 0.5in (1.27 cm)
Vcce Pins AA2, BA2

GND Pins AT1, BT1, AC2, BC2
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DESCRIPTION

The LSI-11 compatible series consists of four modules-- a quad-height
with and without premounted sockets and a double-height with and
without premounted sockets.

Table 1 provides a brief summary of each type. All modules are single-
width; the height of each pinis 5/16 in

Each module without premounted sockets is configured to accept IC
packages with pin centers on 0.3 in (7.62 cm); 0.4 in (10.16 cm); and 0.6
n (15.24 cm). Each module can be wrapped by standard automatic
wrapping techniques as well as by hand.

Those modules with premounted sockets accept 16-pin ICs with 0.3 in
centers. Space is provided between the sockets for decoupling capa-
citors or other discrete components as required by the user. In addi-
tion, these modules supplied with sockets also contain universal
areas that will accept ICs with pin centers of 0.3 in (7.62 cm); 0.4 in
(10.16 cm); and 0.6 in (15.24 cm). The accompanying drawings point out
these universal areas and their capacities.

The printed circuit on each board connects the appropriate edge con-
nector pins to the Vcc plane on side 2 of the board and the ground
plane (GND) on side 1 (component side). The remaining edge connec-
tor pins terminate to a double row of wire-wrap pins for user designat-
ed functions. Each of the modules also includes a 40-pin male cable
connector to allow an interface cable to be attached to the module
logic. The pins of the cable connector are also terminated to a double
row of wire-wrap pins. The quad-height modules are also provided with
a space where an additional 40-pin cable connector (labeled J2) can be
inserted by the user. When a connector is not required, additional IC
packages with .3, .4, and .6 in centers can be installed in the space
reserved for the connector. Each board contains insulated standoffs
to maintain the required clearance between adjacent modules and
prevent shorting of wire-wrap pins. A helpful alphanumeric X-Y grid
pattern is also etched onto each board to facilitate ease in wire-wrap
pin location and identification.
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Table 1 WB9500 Series Modules

Module No.
Description

W9511 Quad-height, extended-length, single-width mod-
ule with extractor handle. No DIP sockets includ-
ed. One 40-pin male cable connector premounted
on board and space for additional 40-pin connec-
tor provided.

W9514 Same as W9511 except with 58 premounted DIP
sockets.

W9512 Double-height, extended-length, single-width
module with flip chip handle. No DIP sockets in-
cluded. One 40-pin male cable connector pre-
mounted on board.

W9515 Same as W9512 except with 25 premounted DIP
sockets.
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DMV11 SYNCHRONOUS CONTROLLER

] I'I'Rf\l\lll\"l'ln 1
INIRVYUGVIIVI

The multipoint DDCMP-DMV11 Intelligent Communications Synchro-
nous Line Controller is an interface device which provides efficient
high-speed synchronous communications for distributed networks.
The DMV11 uses LSI-11 CPUs as control or tributary stations, while
requiring a minimum of main CPU resources. The following provides
detailed information on the installation and operation of the DMV 11.

FEATURES

e Support of point-to-point and multipoint operation

e Support of remote or local, full duplex, or half-duplex configura-
tions

e Support of 12 tributaries and one control station in multipoint oper-
ation

e Switch and program selectable operating mode and tributary ad-
dress

e Support for multiple-addressed tributaries

o Down-line loading and remote load detect capabilities
e Go/No-Go diagnostic testing by the microcode

o Go/No-Go extensive error reporting

e Modem control

There are three available DMV11 options. These are the DMV11-AA,
the DMV11-AB, and the DMV11-AC. The devices comprising each of
these three options are described below.

The DMV11-AA

e An M8053-MA microcontroller/line unit (a quad-height module with
multipoint microcode)

e An H3254 (V.35 or integral modem) module test connector

e H3255 (RS-423-A/232-C) module test connector

e A BC55H cable and an H3250 and H3251 cable turnaround test
connector
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The DMV11-AB

e An M8053-MA microcontroller/line unit (a quad-height module with
multipoint microcode)

e An H3254 (V.35 or integrai modem) moduie test connector
e H3255 (RS-423-A/232-C) module test connector

e A BC05Z-25 cable and an H3250 and cable turnaround test connec-
tor

The DMV11-AC

e An M8064-MA microcontroller/line unit (a quad-height module with
multipoint microcode)

e An H3254 (V.35 or integral modem) module test connector
o H3255 (RS-423-A/232-C) module test connector
e A BC55F cable and H3257 and H3258 terminators

Table1 Interface and Line Speed

Line Speed
Option Interface (DMV11 Limitations)
DMV11-AA EIA RS-232-C Upto 19.2K b/s
EIA RS-423-A Up to 56K b/s
DMV11-AB CCITT V.35 Upto 56K b/s
DMV11-AC Integral modem 56K b/s only

System Requirements

e LS|-11 bus loading: The M8053-MA or the M8064-MA present two ac
loads and one dc load to the LSI-11 bus.

e Power requirements: Check the power supply before and after
installing the microcontroller/line unit to ensure against overload-
ing. Power requirements are listed in Table 2.

e Interrupt priority: The interrupt priority is preset to level four.

e Device address assignments: The DMV11 address resides in the
floating address space of the LSI-11 bus addresses. The selection of
the device address is accomplished by switch packs on the micro-
controller/line unit module. Refer to Figures 1 and 2, and Table 3.

e Device vector address assignment: The DMV11 vectors reside in

the floating vector space of the LSI-11 bus addresses. The selection
of the vector address is accomplished by a switchpack on the micro-
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controller/line unit module. Refer to Figures 1 and 2, and Table 4.

e Device selectable feature: Please refer to Figures 1 and 2, and Ta-
ble 5.

Table 2 DMV11 Voltage Chart

Module Voltage Rating Maximum Minimum Backplane
Voltage Voltage Pin
M8053-MA +5V@34A +5.25 +5.0 AA2
+12V@0.380A +12.60 +11.40 AD2
M8064-MA +5V @3.35A +5.25 +5.0 AA2

+12V@0260A +12.60 +11.40 AD2

]

M8053

E54
ES3

1 [ I [ f

Figure 1 MB8053 Switch Locations
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S~ 7P
]

M8064

E59
E58

I o R | R

Figure 2 MB8064 Switch Locations

PROGRAMMING

Presented in the following paragraphs is a brief overview of the pro-
gramming sequences relevant to DMV11 operation in network environ-
ments. For further detailed information covering programming and in-
stallation, the DMV11 User Guide is available and can be ordered as
supplementary material. The order number is EK-DMV11-UG-001.

Transfer of control and status information between the main CPU resi-
dent user program and the DMV11 is accomplished through four 16-bit
control and status registers (CSRs). Input commands are issued to the
DMV11 by the user program, and output responses are issued to the
user program by the DMV11.

NOTE
Normally only four CSRs are used, but in 22-bit ad-
dress mode, eight CSRs are available.
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Table3 Device Address Selection

MSB LSB

15 L1a|13]12 11110]9—[8]7]6]5 413 211 ] o

1 1 1 | <~———— M8053 E53 M8064 E 58 ———» M80S53 ol o} o
£54

U1 T 0 0t 8 1 psoss !

| |
! 1 1 ] 1 ! : |F_59|

SWITCH DEVICE
NUMBER S8 | S7 | S6| S5] 84| S3|s2] s1) s2| st ADDRESS

ON 760020
ON 760040
ON [ ON 760060
ON 760100
ON 7662.00
ON | ON 7662;»00
ON 7654;00
ON ON 76(;?;00
ON | ON 76.0.(;00
ON | ON | ON 765;00
ON 75;-600
ON 765(;00

ON{ ON 763000

ON 764000

NOTE: SWITCH ON RESPONDS TO LOGICAL ONE ON THE BUS

Control and Status Registers

Four 16-bit CSRs are used to transfer control and status information.
These registers are both byte and word addressable. The eight bytes
are assigned addresses in the floating address space in the I/O page
as follows: 16XXX0, 16XXX1, 16XXX2, 16XXX3, 16XXX4, 16XXX5,
16XXX6, and 16XXX7.

For discussion, these byte addresses are designated byte select O
through 7 (BSELO through BSELO07). BSEL10 and BSEL11 are only used
in 22-bit address mode. BSEL12 through BSEL17 are not used bythe
user/DMV11-command structure and are not referred to in this sec-
tion.

The four word addresses are the even numbered locations and are
designated select 0, 2, 4, and 6 (SELO, SEL2. SEL4, and SEL6). The CSR
addresses are assigned to the floating address space. The floating ad-
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Table4 Vector Address Selection

MSB LSB
15 14 13 12 1" 10 9 8 I 7 IG I 5 [ 4r3 2 1 0
0 1
0 o} 0 ol ofo M8053 E54 /01 0 0
™ M8064 E59 1
) ]

[
SWITCH VECTOR

S8 S7 |56 ] S5 S4)sS3

NUMBER ADDRESS

ON { ON 300
ON } ON ON 310
ON | ON ON 320
ON | ON ON | ON 330
ON | ON | ON 340
ON | ON § ON ON 350
ON | ON J ON | ON 360
ON | ONJON [ ON | ON 370
GON 400
ON ON 500
ON | ON 600
ON | ON | ON 700

NOTE: SWITCH ON PRODUCES LOGICAL ONE ON BUS

dress ranking for the DMV11 is 24. Detailed bit descriptions of SELO
and BSEL2 are provided in Tables 6 and 7 respectively.

The four bytes comprising SEL4 and SEL6 contain the fields pertinent
to each user-program command and DMV 11 response.

Input Commands Overview
Input commands, in general, provide the means for the user program
to assign, receive, or transmit buffers to the DMV 11.

There are four types of input commands that can be issued to the
DMV11 for execution. These commands are the microprocessor con-
trol/maintenance command; the mode definition; control; and buffer
address/character count.

With the exception of the microprocessor control/maintenance com-
“mand, input commands require an identifcation code in the first three
bits of BSEL2. These codes, which define each command and varia-

tions of specific commands within the command set, are defined in
Tables 7 and 8.
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Table5 Switch Selectable Features

8 7 5 4 3 2 1
" DDCMP ADDRESS REGISTER
, TRIBUTARY/PASSWORD
E 119 (M8064) ZERO = "ON”
E 113 {M8053)
8 7 [¢] 5 4 3 2 1
T 1
- i 1 \ ~
n i . \
\ ~
MODE WHEN SWITCH REMOTE AUTO UNIT MODE
ONE IS SET LOAD ANSWER NUMBER ENABLE
DETECT FOR :
POWER
ENABLE ON BOOTING
BOOT
ENABLE
E 107 (M8064) ZERO = "ON"
E101 (M8053)
8 7 6 SWITCH SETTING FOR THE MODE OF OPERATION.
ON ON ON HOX PT TO PT DMC COMPATIBLE
ON ON OFF FDX PT TO PT DMC COMPATIBLE
ON OFfF ON HDX POINT TO POINT
ON OFF OFF FDX POINT TO POINT
OFF | ON ON HDX CONTROL STATION
OFF { ON OFF FDX CONTROL STATION
OFF | OFF ON HDX TRIBUTARY STATION
OFF | OFF OFF FDX TRIBUTARY STATION
10 9
HIGH SPEED SWITCH
% MUST BE SET
FOR INTEGRAL
/ \ MODEM OR WHEN
“ON" =V.35  HIGH RUNNING ABOVE 19.2KB
"OFF" = ElA SPEED
M8053 * UNUSED
ON
E 107 (M8064) M8064
E 101 (MB053)
OFF = "LOGIC ONE" ZERO = "ON"
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Bits
BSELO

BSEL1

9-10
1

12

DMVA1

Table 6 SELO Bit Functions

Name

Interrupt
Enabile In (IEl)

Reserved

Interrupt
Enable Out
(IEO)

Reserved

Request In
(RQI)

Maintenance
Request

Reserved
Diagnostic Mode

Reserved

Description

When set, this bit enables the DMV11,
upon asserting RDI (bit 4 of BSEL2),
to generate an interrupt to vector
address XXO0.

When set, this bit enables the DMV11,
upon asserting RDO (bit 7 of BSEL2),
to generate an interrupt to vector
address XX4.

This bit is set by the user program

to request access to the data port.

It is cleared by the user program when
the data port is not required for further
issuing of commands. The user pro-
gram may leave RQI set if successive
requests for the data port are pending.

When set, along with master clear (bit
14 of SEL4), this bit causes the DMV11
to enter the maintenance register
emulation section of the microcode.

NOTE
Detailed discussion of maintenance
register emulation is presented in
Section 4.8.

When set, this bit allows diagnostic
programs to change the mode of
operation of the DMV11 using the
mode definition command to override
the mode switches.
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13

14

15

Bits

Name

Invoke P/MOP

Rnont
2001

Master Clear

Run

DMV11

Description

Invoke primary MOP mode. When set
to one, this bit causes the DMV11 at
this multipoint station to request that
the control station initiate the primary
MOP (maintenance operation protocol)
boot procedure. In point-to-point net-
works, a DMV11 having this bit set
requests the other station to initiate
the primary MOP boot procedure.

NOTE
The master clear bit (bit 14) must
also be asserted to use invoke
P/MOP.

When set, this bit initializes the DMV11.
The clock is enabled and the RUN
flip-flop is set. Master clear is self-
clearing.

This bit controls running of the micro-
processor. It is set by bus initialization
or master clear. When run is cleared
the microprocessor halts.

Table 7 BSEL2 Bit Functions

Name

Control/Response
Code

Description

These bits define the type of input
command or output response as
follows.

Bits Description
0
0 Buffer address/character
count (RCV) command or
buffer disposition (RCV
complete) response

2 1
0 0

517



DMV11

Bits Name Description

0 0 1 Controlcommand or
control response

0 1 O Mode definition com-
mand or information
response

0 1 1 Buffer disposition (RCV
unused) response

1 0 O Buffer address/character
count (XMIT) command
or buffer disposition
(XMIT complete) response

1 0 1 Reserved

1 1 0 Buffer disposition (sent
but not acknowledged)
response

1 1 1 Buffer disposition (not
sent) response

3 22-Bit Mode This bit when set indicates to the
DMV11 that the buffer address is in
the 22-bit format.

4 Ready In (RDI) RDI is the DMV11 response to RQl,
indicating to the user program that it
has control of the CSRs to issue a
command. It is cleared by the user
program when the data port contains
the input command. Clearing RDI re-
turns control back to the DMV11.

5-6 Reserved

7 Ready Out (RDO) RDO is asserted by the DMV11 to
indicate that the data ports (SEL4 and
SEL6) contain an output response for
the user program. The user program
must clear RDO after it has read this
information. Clearing RDO returns the
CSRs to the DMV11.

518



DMV11

Table 8 Input Command Codes

input Command Type Binary Code(BSEL?2)

Bit Bit Bit

2 1 0
Mode definition 0 1 0
Control 0 0 1
Buffer address/character count 0 0 0
(receive)
Buffer address/character count 1 0 0
(transmit)

NOTE

CSR addresses are expressed in octal.

Output Responses Overview

Ouput responses provide a means for the DMV11 to report various nor-
mal and abnormal (error) conditions concerning the data transfer oper-
ation. The three basic responses are buffer disposition, control, and
information. The buffer disposition response is used to return both
used and unused buffers to the user program.

The control response is used to report error conditions concerning the
microcontroller/line unit hardware, data link, physical link, or remote
station. It also passes protocol information to the user.

The information response provides information requested by a control
command from the user program.
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DPV11-DA SERIAL SYNCHRONOUS LINE INTERFACE

INTRODUCTION

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

The DPV11-DA is a bus request device only and must rely on the sys-
tem software for service. Interrupt control logic generates requests for
the transfer of data between the DPV11-DA and the LSI-11 memory by
means of the LSI-11 bus. (Figure 1 illustrates the jumper locations for
the DPV11-DA.

The DPV11-DA consists of one double-height module and may be con-
nected to an EIA RS-232-C modem by a BC26L-25 (RS-232-C) cable.

FEATURES
e Full-duplex or half-duplex operation

e Double-buffered transmitter and receiver
e EIA RS-232-C compatibility
o All EIA RS-449 Category 1 modem control

e Partial Category || modem control to include incoming call, test
mode, remote loopback, and local loopback

e Program interrupt on transitions of modem control signals

e Operating speeds of up to 56Kb/s (may be limited by software or
CPU memory)

e Software-selectable diagnostic loopback
e Operation with bit, byte count, or character-oriented protocols

¢ Internal cyclic redundancy check (CRC) character generation and
checking (not usable with BISYNC)

e |nternal bit-stuff and detection with bit-oriented protocols

e Programmable sych character, sync insertion, and sync stripping
with byte count-oriented protocols
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e Recognition of secondary station address with bit-oriented proto-

cols

SPECIFICATIONS

Environment
Operating temperature

Relative humidity

Electrical specifications

The DPV11-DA requires these
voltages from the LSI-11 bus for
proper operation

Performance
Operating mode
Data format

Character size

Max. configuration

Max. distance

Max. serial data rates

5°C to 60°C (41°F to 140°F)

10% to 90% with max. wet bulb
temperature of 28°C (82°F) and a
min. dew point of 2°C (36°F)

12V at 0.30 A max. (0.15 A typi-
cal)and5V at 1.2 Amax. (0.92 A

typical)

Full- or half-duplex

Synchronous BISYNC, DDCMP,
and SDLC

Program-selectable (5-8 bits with
character-oriented protocols and
1-8 bits with bit-oriented proto-
cols)

16 DPV11-DA modules per LSI-11
bus

15 m (50 ft) for RS-232-C 61 m
(200 ft) for RS-423-A/RS-422-A
(Distance is directly dependent
on speed, and 200 ft is a sug-
gested average. See RS-449
specifications for details.)

56 Kb/s (May be less because of
software and memory refresh
limitations.)
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|

coocovQ OO0

W12 34567 891011

———— e e —
TERMINAL/ 012 N INTERFACE
TIMING Q13 TERMINATING SELECTION
O14 \ RESISTOR JUMPERS

Q15 JUMPERS

Ote | FOR RsS-422-A
19 21 22

017
' 5380 oo

wig 20 23
CLOCK JUMPERS

25 27

6JeJelee)

24 26% 28
DATA SET CHANGE JUMPERS
*W26 IS INPUT TO DSCNG FLIP FLOP

SHIPPED SHIPPED
ADDRESS VECTOR
160010 300
f\_/\/\
W2930 323436 38 40 42 44 46

O O @) JUMPERS ARE
0 OO
3

- [o) DAISY CHAINED
31 33353739 41 43 45
= A
L —_—

Figure 1 DPV11-DA Jumper Locations

Device Addresses

The five registers used in the DPV11 are shown in Table 4 (page 532).
Note that two of the registers (PCSAR and RDSR) have the same ad-
dress. This does not constitute a conflict, however, because the
PCSAR is a write-only register and the RDSR is a read-only register.
These five registers occupy eight contigious byte addresses which be-
gin on a boundary where the low-order three bits are zero, and can be
located anywhere between 160000: and 177776e.
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The DPV11-DA uses a universal-synchronous receiver/transmitter
(USYNRT) chip which accounts for a large portion of the DPV11-DA’s
functionality. The USYNRT provides complete serialization, deserial-
ization, and buffering of data to and from the modem.

Most of the DPV11-DA’s registers are internal to the USYNRT. Only the
receiver control and status register (RXCSR) and the low byte 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.

REGISTER BIT ASSIGNMENTS

Bit assignments for the five DPV11-DA registers are shown in Figure 2.
In the paragraphs below a description of each register using a bit as-
signment illustration and an accompanying table with a detailed de-
scription of each bit is provided.

Receive Control and Status Register (RXCSR) (Address 16xxx0)
Figure 3 shows the format for the receive control and status register.
Table 5, found on page 532, is a detailed description of the register.
This register is external to the USYNRT.

NOTE
The RXCSR can read in either word or byte mode.
However, reading either byte resets certain status
bits in both bytes.

Receive Data and Status Register (RDSR) (Address 16xxx2)

Figure 4 shows the the format for the receive data and status register.
It is a read-only register and shares its address with the parameter
control sync/address register (PCSAR) which is write-only. Table 3is a
detailed description of the RDSR.
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NOTE
The RDSR can 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.

Parameter Control Sync/Address Register (PCSAR) (Address 16xxx2)

The PCSAR is a write-only register which can be written in either byte
or word mode. Figure 5 shows the format and Table 7 is a detailed de-
scription of the PCSAR. This register shares its address with the
RDSR.

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

Parameter Control and Character Length Register (PCSCR) (Address
16xxx4)

The parameter control and character length register can be read from
or witten into in either word or byte mode. The low byte of this register
is external to the USYNRT and the high byte is internal. Figure 6
shows the format and Table 8 is a detailed description of the PCSCR.

Transmit Data and Status Register (TDSR) (Address 16xxx6)

The format for the transmit data and status register is shown in Figure
7 and in Table 9 is a detailed description. The TDSR is a read/write
register which can be accessed in either word or byte mode with no
restrictions. All bits can be read from or written into and are reset by
the Device Reset or Bus INIT except where noted.
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THE RXCSR CAN BE READ IN EITHER WORD OR

RXCSR BYTE MODE. HOWEVER, READING EITHER BYTE

16XXX0 RESETS CERTAIN STATUS BITS IN BOTH BYTES

READ/WRITE
15 14 i3 12 11 10 09 08 07 08 05 04 032 02 01 00
R R R R R R R R R RW | RRw | R'w | R'W' | R/'W | R/W | R/W

l | I

DATA CLR RCV DATA RCV DATA LOCAL DATA
SET 70 ACTIVE MODE DATA SET (LL) TERM
CHANGE SEND READY INTR LOOP RDY
| EN
INCOMING RCVR RCVR SYNC RCV RX REQ SF/RL
CALL READY STATUS OR INTR ENA T0
READY FLAG EN SEND
DETECT
THE RDSR CAN BE READ IN EITHER WORD OR
RDSR BYTE MODE. HOWEVER. READING EITHER BYTE
16XXX2 RESETS DATA AND CERTAIN STATUS BITS IN
READ ONLY BOTH BYTES OF THIS REGISTER AS WELL AS
BITS 7 AND 10 OF THE RXCSR
s 14 13 12 11 10 09 08 07 00
T T T T T T T T
ASSEMBLED
o S oUNT RECEIVE DATA BUFFER

I L 1 | ! 1 ! 1 I 1

T

ERROR RCVR END
CHECK OVER OF
RUN MESG
RCV START
ABORT Oof
MESG
PCSAR
16XXX2
WRITE ONLY
15 14 13 12 11 10 09 08 07 00
T T T T T T T T T
ERROR DETECTION - c c
SELECTION SECONDARY STATION + RECEIVER SYN
[ 1 1 I l ! I L L -l
ALL STRIP IDLE
PARTIES SYNC OR MODE
ADDR LOOP SELECT
MODE
PROTOCOL SECD
SELECT ADRS
MODE
SEL

Figure 2 DPV11-DA Register Configurations and Bit Assignments
(Sheet 1 of 2)
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PCSCR
186XXX4
READ/WRITE
15 14 13 12 11 10 09 08 Q7 086 05 04 03 02 01 00
] ] 1 [
R'W R/W R/W|R/W| RW | RY'W R/W R/W R R/W R/W| R'W R/W R R w
1 | 1 1 ]
TRANSMITTER EXTD RECEIVER RSVD SQ/TM MAINT XMTR
CHARACTER LENGTH ADDR CHARACTER LENGTH MODE ACTIVE
FIELD SELECT
EXTD XMIT XMTR XMTR DEVICE
CONT INTR ENAB BUFFER RESET
FIELD EN EMPTY
TDSR
16XXX6
READ/WRITE
15 14 13 12 11 10 09 08 07 00
1 i T T ! 1 T 1 T
R o] 0 o] R/W R/W | R/W R/W R/W R/W R/W R'W R'W BRW RW R'W
1 i i Il 1 i 1 1 1
\ﬁ____/ ] ~ /
4
XMIT RESERVED XMIT END TRANSMIT DATA BUFFER
DATA GO OF
LATE AHEAD MESG
ABORT START
OF
MESG

Figure 2 DPV11-DA Register Configurations and Bit Assignments

(Sheet 2 of 2)

7 6 5 4 3 2 1 0
RDAT | AX | DS | RX tL | rrs | TR |SF/RL
RY** | ITEN | 1TEN | ENA
15 14 13 12 11 10 9 8
ps* | s | am | BX [RSTA
CNG cTs AcT Ry bM | SFD

* THIS BIT IS RESET BY R

EADING EATHER BYTE OF THIS REGISTER.

* THESE BITS ARE RESET BY READING EITHER BYTE OF RSDR

Figure 3 Receive Control and Status Register (RXCSR) Format
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Table 1 Jumper Configuration

(W1-W2) Driver Attenuation Jumper

Normal* Aiternate*
Driver Configuration Option Description
Terminal W1 toW2 Not connected Bypasses attenu-
Timing ation resistor.

Jumper must be
removed for cer-
tain modems to

operate properly.

(W3-W11) Interface Selection Jumpers

Input Normal* Alternate*
Signals Configuration Option Description
SQ/TM W5 to W6 Signal quality
(PCSCR-5)

W7 to W6 Test mode
DM (DSR) Not connected W10 to W9 Data mode return
(RXCSR-9) for RS-422-A
(W3-W11) Interface Selection Jumpers (Cont.)
Output Normal* Alternate*
Signals Configuration Option Description
SF/RL W3 toW4 Select frequency
(RXCSR-0)

W5 to W3 Remote loopback
Local W8 to W9 Not connected Local loopback
Loopback

Not connected W8 to W11 Local loopback

(alternate pin)

(W12-W17) Receiver Termination Jumpers

Normal* Alternate*
Receiver Configuration Option Description

Receive Data Not connected W12 to W13 Connects termi-
nating resistor for
RS-422-A com-
patibility
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Normal* Alternate*
Receiver Configuration Option Description

Send Timing Not connected Wi4toW15
Receive Timing Not connected WI16to W17

*Normal configuration is typically RS-423-A compatible. Alternate option is typically
RS-422-A compatibie.

(W18—W23) Clock Jumpers

Normal* Alternate*
Function Configuration Option Description

NULL MODEM W20 to W18 Sets NULL CLK
CLK MODEM CLK
to 2 kHz.

W21 to W18 Sets NULL
MODEM CLK to
50 kHz.

Clock Enable W19 to W21 W19 to W21 Always installed
W22 to W23 W22 to W23 except for factory

testing.
(W24-W28) Data Set Change Jumpers
Modem Signal Normal* Alternate*
Name Configuration Option Description
Data Mode W26 to W24 Not connected Connects the
(DSR) DSCNG flip-flop

to the respective

modem status

signal for transi-
Clearto Send W26 toW25 Not connected tion detection.

Incoming Call W26 to W27 Not connected Note: W26 is input
to DSCNG flip-flop

Receiver Ready W26 to W28 Not connected
(Carrier Detect)

*Normal configuration is typically RS-423-A compatible. Alternate option is typically
RS-422-A compatible.
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(W3—W11) Interface Selection Jumpers

Output Normal* Alternate*
Signals Configuration Option
SF/RL W3 to w4
(RXCSR-0)

W5 to W3
Local W8 to W9 Not connected
Loopback

Not connected W8 to W11

(W12—W17) Receiver Termination Jumpers

Normal* Alternate*
Receiver Configuration Option

Receive Data Not connected W12 to W13

Send Timing Not connected W14 to W15
Receive Timing Not connected W16 to W17

(W18—W23) Clock Jumpers

Normal* Alternate*
Function Configuration Option
NULL MODEM W20 to W18
CLK
W21 to W18

Clock Enable @ W19 to W21 W19 to W21
W22 to W23 W22 to W23

529

Description
Select frequency

Remote loopback
Local loopback

Local loopback
(alternate pin)

Description

Connects termi-
nating resistor for
RS-422-A com-
patibility

Description

Sets NULL CLK
MODEM CLK
to 2 kHz.

Sets NULL
MODEM CLK to
50 kHz.

Always installed
except for factory
testing.
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(W24—W28) Data Set Change Jumpers

Modem Signal Normal* Alternate*

Name Configuration Option Description
Data Mode W26 to W24 Not connected Connects the
(DSR) DSCNG flip-flop

to the respective

modem status

signal for transi-
Clearto Send W26 toW25 Not connected tion detection.

Incoming Call W26 to W27 Not connected Note: W26 is input
to DSCNG flip-flop

Receiver Ready W26 to W28 Not connected
(Carrier Detect)

*Normal configuration is typically RS-423-A compatible. Alternate option is typically
RS-422-A compatible.

Table2 Data Address Selection

DPV11-XX (M8020) DEVICE ADDRESSING
MSB LSB

15 [ 1413 121”Tﬂ [s|7FI5L4l3 2|1 ]o

1 1 1 JUMPERS

JUMPER 7 DEVICE
NUMBER W31§ W30 W36]W33 JW32| W39| W38 W37 | W34 |W35 ADDRESS

X 760010
X 760020
X X 760030
760040
760050
X 760060
X X 760070
X 760100

X X X x
x

X 76(.)500
X X 78(-).;300
X 76(;4;00
X X 76(')-;00
X X 766(;00
X X X 766;00
x 761000
X 76;(500

X X 763000

X 764000

"X INDICATES A CONNECTION TO W29. W29 IS TIED TO
GROUND. JUMPERS ARE DAISY CHAINED.
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Table 3 Vector Address Selection

DPV11 (M8020) VECTOR ADDRESSING

MSB

LSB

15 | 14 | 13 |12 1 0] 9 8]7]6'5[4]3 2 1

0 0 0 0 o 0 0 JUMPERS 1701 0

NUMBER W43 | W42 | W41 W40 | w4aa | was

JUMPER VECTOR
ADDRESS

XX XX X X X X
XXX XX XXX
X X X X

x

>
>

300
310
320
330
340
350
360
370
400

“X" INDICATES A CONNECTION TO W46.
W46 IS THE SOURCE JUMPER FOR THE VECTOR ADDRESS
JUMPERS ARE DAISY CHAINED.
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Table4 DPV11-DA Registers

Register Name Mnemonic Address Comments
Receive Control RXCSR 16xxx0 Word or byte*
and Status addressable.
Read/write.
Receive Data RDSR** 16xxx2 Word or byte*
and Status addressable.
Read-only.
Parameter PCSAR** 16xxx2 Word or byte
Control addressabile.
Sync/Address Write-only.¥
Parameter PCSCRi 16xxx4 Word or byte
Control and addressable.
Character Read/write.
Length
Transmit Data TDSR** 16xxx6 Word or byte
and Status addressable.
Read/write.

*Reading either byte of these registers, clears data and certain status bits in other bytes.
See Paragraphs 3.3.1 and 3.3.2.
**Registers contained within the USYNRT.
+1t is not possible to do bit set or bit clear instructions on this register.
+The high byte of this register is internal to the USYNRT.

Table 5 Receive Control and Status Register (RXCSR)
Bit Assignments

Bit Name Description

15 Data Set Change This bit is set when a transition occurs on
(DSCNG) any of the following 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 RXCSR or by Device
Reset or Bus INIT.
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Bit

14

13

12

11

Name

Incoming Call
(IC)

Clear to Send
(CTS)

Receiver Ready

(RR)

Receiver Active
(RXACT)

DPV11-DA

Description

s semd 2L MYQITICAL /L. \ sl VITECANE /LG
rupt it DSITEN (bit 5) and RXITEN (bit 6

are both set.

This-bit reflects the state of the modem
Incoming Call line. Any transition of this bit
causes Data Set Change bit (bit 15) to be
asserted unless the Incoming Call line is
disabled by removing its jumper. This bit
is read-only and cannot be cleared

by software.

This bit reflects the state of the Clear to
Send line of the 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 software.

Data Set Change causes a receive inter-
A
)

This bit is a direct reflection of modem
Receiver Ready lead. It indicates that the
modem is receiving a carrier signal. For
external maintenance loopback, this
signal must be high. If the line is open,

RR is pulled high by the circuitry.

Any transition of this bit causes Data Set
Change (bit 15) to be asserted uniess the
jumper enabling the Receiver Ready signal
is removed.

Receiver Ready is a read-only bit and
cannot be cleared by software.

This bit is set when the USYNRT presents
the first character of a message to the
DPV11. It remains set until the receive 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.
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Bit

10

9

Name

Receiver Status
Ready (RSTARY)

Data Mode (DM)
(Data Set Ready)

Sync or Flag
Detect (SFD)

DPV11-DA

Description

Receiver Active is a read-only bit which
reflects the state of the USYNRT output
pin 5.

This bit indicates the availability of status
information in the upper byte of the receive
data and status register (RDSR). It is set
when any of the following bits of the RDSR
are set: Receiver End of Message
(REOMY); Receiver Overrun (RCV OVRUN);
Receiver Abort or Go Ahead (RABORT);
Error Check (ERRCHK) if VRC is selected.

Receiver Status is cleared by any of the
following conditions: reading either byte of
the RDSR; clearing Receiver Enable (bit 4
of RXCSR); Device Reset, or Bus Init.

When set, Receiver Status Ready causes
a receive interrupt if Receive Interrupt
Enable (bit 6) is also set.

Receiver Status Ready is a read-only bit
which reflects the state 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 bit causes the Data
Set Change bit (bit 15) to be asserted
unless the Data Mode jumper has been
removed.

Data Mode is a read-only bit and cannot
be cleared by software.

This bit is set for one clock time when a
flag character is detected with bit-oriented
protocols, or a sync character is detected
with character-oriented protocols.

SFD is a read-only bit which reflects the
state of USYNRT pin 4.
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Bit

7

Name

Receive Data
Ready (RDATRY)

Receiver Interrupt
Enable (RXITEN)

Data Set Interrupt
Enable (DSITEN)

Receiver Enable
(RXENA)

DPV11-DA

Description

This bit indicates that the USYNRT has
assembied a data character and is ready
to present it to the processor.

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

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

RDATRY is a read-only bit which reflects
the state of USYNRT pin 6.

When set, this bit allows interrupt requests
to be made to the receiver vector when-
ever RDATRY (bit 7) becomes set.

The conditions which cause the interrupt
request are the assertion of Receive Data
Ready (bit 7), Receive Status Ready

(bit 10), or Data Set Change (bit 15) if
DSITEN (bit 5) is also set.

RXITEN is a program read/write bit and is
cleared by Device Reset or Bus INIT.

This bit, when set along with RXITEN,
allows interrupt 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.

This bit controls the operation of the
receive section of the USYNRT.

When this bit is set, the receive section of
the USYNRT is enabled. When it is reset
the receive section is disabled.

In addition to disabling the receive section
of the USYNRT, resetting bit 4 initializes all
but two of the USYNRT receive registers.
The two registers not reinitialized are the
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Local Loopback

Request to Send

Terminal Ready
(TR) (Data
Terminal Ready)

Select Frequency
or Remote
Loopback (SF/RL)

DPV11-DA

Description

character length selection buffer and the
parameter control register.

Asserting this bit causes the modem con-
nected to the DPV11 to establish a data
loopback test condition.

Clearing this bit restores normal modem
operation.

Local Loopback is program read/write
and is cleared by Device Reset or Bus
request to Send is program read/write
and is cleared by Device Reset or Bus INIT.

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

Request to Send is program read/write
and is cleared by Device Reset or Bus INIT.

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

For auto dial and manual call origination, it
maintains the established call. For auto
answer, it allows handshaking in response
to a Ring signal.

This bit can be wire-wrap jumpered to
function as either select frequency or
remote loopback. When jumpered as
select frequency (W3 to W4), setting this
bit selects the modem’s higher frequency
band for transmission to the line and the
lower frequency band for reception from
the line. The clear condition selects the
lower frequency for transmission and the
higher frequency for reception.

When jumpered for remote loopback (W5
to W3), this bit, when asserted, causes
the modem connected to the DPV11 to
signal when a remote loopback test
condition has been established in the
remote modem.
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Bit

Bit
15

Name

DPV11-DA

Description

SF/RL is program read/write and is
cieared by Device Reset or Bus INIT.

i ! { |
RECEIVE DATA BUFFER

| I 1 [ l |

- 14

13 12 1 10 9 8

IREC

1 T
ASSEMBLED
IOVRUN

BIT COUNT ABORT
1 i

REOM { RSOM

Figure 4 Receive Data and Status Register (RDSR) Format

Table 6 Receive Data and Status Register (RDSR)

Bit Assignments
Name Description
Error Check This bit when set, indicates a possible
(ERR CHK) error. It is used in conjunction with the

error detection selection bits of the
parameter control sync/address register
(bits 8-10) to indicate either an error or
an all zeros state of the CRC register.

With bit-oriented protocols, ERR CHK
indicates that a CRC error has occurred. It
is set when the Receive End of Message
bit (RDSR bit 9) is set.

With character-oriented protocols ERR
CHK is asserted with each data character
if all zeros are in the CRC register. The
processor must then determine if this indi-
cates an error-free message or not. If
VRC parity is selected, this bit is set for
every character which has a parity error.

ERR CHK is cleared by reading the RDSR,
clearing RXENA (RXCSR bit 4), Device
Reset or Bus INIT.
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Bit

Name

14-12 Assembled Bit

11

Count (ABC)

Receiver Overrun
(RCV OVRUN)

DPV11-DA

Description

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

14 13 12 Number of Valid Bits

0O 0 O All bits are valid
0O 0 1 One valid bit

O 1 O Two valid bits

0o 1 1 Three valid bits
1 0 O Four valid bits

1 0o 1 Five valid bits

1 1 0 Six valid bits

1 1 1 Seven valid bits

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

This bit is used to indicate that an overrun
situation has occurred. Overrun exists
when the data buffer (bits 0-7 of RDSR)
has not been serviced within one charac-
ter time.

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 yet
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 into the data stream for trans-
parency. For each bit inserted during the
formatting of the current character, the
controller’'s maximum response time is
increased by one clock cycle.
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Bit

10

9

Name

Receiver Abort or
Go Ahead
(RABORT)

Receiver End of
Message (REOM)

DPV11-DA

Description

The second factor is the result of termina-
tion of the current message. When this
occurs, the data of the terminated mes-
sage which is within the USYNRT is not
overrunable. If an attempt is made to dis-
place 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 released.

This bit is used only with bit-oriented
protocols and indicate that either an abort
character or a go-ahead character has
been received. This is determined by the
Loop Mode bit (PCSAR bit 13). If the Loop
Mode bit is clear, RABORT indicates
reception of an abort character. If the
Loop Mode bit is set, RABORT indicates
a go-ahead character has been received.

The setting of RABORT causes Receiver
Status Ready (bit 10 of RXCSR) to be set.

RABORT is reset when the RDSR is read
or when Receiver Enable (bit 4 of RXCSR)
is reset.

The abort character is defined to be seven
or more contiguous one bits appearing in

* the data stream. Reception of this bit pat-

tern when Loop Mode is clear causes the
receive section of the USYNRT to stop
receiving and set RSTARY (bit 10 of
RXCSR). The abort character indicates
abnormal termination of the current
message.

The go-ahead character is defined as a
zero bit followed by seven consecutive
one bits. This character is recognized as a
normal terminating control character when
the Loop Mode bit is set. If Loop Mode is
cleared this character is interpreted as an
abort character.

This bit is used only with bit-oriented
protocols and is asserted if Receiver
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Bit

7-0

Name

Receiver Start of
Message (RSOM)

Receive Data
Buffer

DPV11-DA

Description

Active (bit 11 of RXCSR) is set and a mes-
sage is terminated either normally or
abnormally. When REOM becomes set, it
sets RSTARY (bit 10 of RXCSR).

REOM is cleared when RDSR is read or
when Receive Enable (bit 4 of RXCSR) is
reset.

Used only with bit-oriented protocols. This
bit is presented to the processor along
with the first data character of a message
and is synchronized to the last received
flag character. Setting of RSOM does not
set RSTARY (RXCSR bit 10).

RSOM is cleared by Device Reset, Bus
INIT, resetting Receiver Enable (RXCSR bit
4), or the next transfer into the Receive
Data buffer (low byte of RDSR).

The low byte of the RDSR is the Receive
Data buffer. The serial data input to the
USYNRT is assembied and transferred to
the low byte of the RDSR for presentation
to the processor. When the RDSR receives
data, Receive Data Ready (bit 7 of RXCSR)
becomes set to indicate that the RDSR
has data to be picked up. If this data is
not read within one character time, a data
overrun occurs.

The characters in the Receive Data buffer
are right-justified with bit 0 being the least
significant bit.
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7 6 5 4 3 2 1 o

[ ohwcodmcration © T 1
SYNC CHARACTER OR

SECONDARY STATION ADDRESS
| i I ! S |

15 14 13 12 1 10 3 8
SEC 1 [

APA ZEST gl’:g . ADR | IDLE ERR DET SEL
MDE | |

Figure 5 Parameter Control Sync/Address Register (PCSAR)
Format

Table 7 Parameter Control Sync/Address Register (PCSAR)

Bit Assignments
Bit Name Description
15 All Parties This bit is set when automatic recognition

Addressed (APA) of the All Parties Addressed 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.

Recognition of this character is done in
the same way as the secondary 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 broadcast address is recog-
nized, the USYNRT makes it available and
sets Receiver Start of Message (bit 8 of
RDSR).

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

1. If the Secondary Address Select mode
bit (bit 12) is set, a test of the secondary
station address is made.

2. If bit 12 is not set or the secondary sta-
tion address is not recognized, the receive
section of the USYNRT renews its search

for synchronizing control characters.
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Bit
14

13

12

11

Name

Protocol Select
(PROT SEL)

Strip Sync or
Loop Mode
(STRIP SYNC)

Secondary
Address Mode
(SEC ADR MDE)

Idle Mode Select
(IDLE)

DPV11-DA

Description

This bit is used to select between
character- and byte count-oriented or
bit-oriented protocols. It is set for charac-
ter- and byte count-oriented protocols
and reset for bit-oriented protocols.

This bit serves the following two functions.

1. Strip Sync (character-oriented proto-
cols)—In character-oriented protocols, all
sync characters after the initial 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
characters remain in the message and
are included in the CRC computation.

2. Loop Mode (bit-oriented protocols)—
With bit-oriented protocols, this bit is
used to control the method of termination.
If it is set, either a flag or go-ahead char-
acter can cause a normal termination of a
message. If it is cleared, only a flag char-
acter can cause a normal termination.

This bit is used with bit-oriented protocols
when automatic recognition of the sec-
ondary station address is desired. If it is
set, the station address of the incoming
message is compared with the address
stored in the low byte of this register.
Only messages prefixed with the correct
secondary address are presented to the
processor. If the addresses do not com-
pare, the receive section of the USYNRT
goes back to searching for flag or go-
ahead characters.

When SEC ADR MDE is cleared, the
receive section of the USYNRT recog-
nizes all incoming messages.

This bit is used with both bit- and
character-oriented protocols.

With bit-oriented protocols, IDLE is used
to select the type of control character
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Bit Name

10-8 Error Detection
Selection
(ERR DEL SEL)

DPV11-DA

Description
issued when either Transmit Abort (bit 10

of TDSR) is set or a data underrun error

occurs. If IDLE is set, flag characters are
issued. If IDLE is clear, abort characters

are issued.

With character-oriented protocols, IDLE
is used to control the method in which
initial sync characters are transmitted and
the action of the transmit section of the
USYNRT when an underrun error occurs.
IDLE is cleared to cause sync characters
from the low byte of PCSAR to be trans-
mitted. When IDLE is set, the transmit
data output is held asserted during an
underrun error and at the end of a mes-
sage.

These bits are used to determine the type
of error detection used on received and
transmitted messages. In bit-oriented
protocols, the selection is independent of
character length. In character- and byte
count-oriented protocols, CRC error
detection is usable only with 8-bit charac-
ter lengths. The maximum character
length for VRC is seven. The bits are
encoded as follows.

10 9 8 CRC Polynomial

0O 0 O X'+ x"2+x5+1 (CRC
CCITT) (Both CRC data
registers in the transmit
and receive sections are
set to all ones prior to the
computation.)

0O 0 1 X'+ x12+x5+1 (CRC
CCITT) (Both CRC data
registers set to all zeros.)

0 1 0 Not used

0 1 1 X6+ x5+ x2+1 (CRC 16)
(Both CRC registers set
to all zeros.)
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Bit Name Description

10-8 Error Detection 10 9 8 CRC Polynomial

Selection 1 0 0  OddVRC Parity (A parit

y

(ERR DEL SEL) bit is attached to each

(Cont) transmitted character)

Should be used only in
character-oriented
protocoils.

1 0 1 Even VRC parity
(Resembles odd VRC
except that an even num-
ber of bits are generated.)

1 i 0 Not used.

1 1 1 All error detection is
inhibited.

7-0 Sync Character The low byte of PCSAR is used as either
or Secondary the sync character for character-oriented
Address protocols or as the secondary station

address for bit-oriented protocols.
The bits are right-justified with the least
significant bit being bit 0.
EXTERNAL TO THE USYNRT
f 7 6 5 4 % 2 1 D
RSVD E{’T SQ/TM{TXENA ZET :Z—I?ATY TXACT|RESET
INTERNAL TO THE USYNRT
[ 15 14 13 12 AT 10 9 8\
:?RHl:r;il“é;LLEElENGTH EXADD|EXCON gii?éf::en LENGTH
Figure 6 Parameter Control and Character Length Register

(PCSCR) Format
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Table 8 Parameter Control and Character Length

2 Y et oY o)

Regisier (PCSCR) Bit Assignmenis

Bit Name
15-13 Transmitter
Character Length

Description

These bits can be read or written and are
used to determine length of the characters
to be transmitted.

They are encoded to set up character
lengths as follows.

15 14 13 Character Length

0O 0 O Eight bits per character
1 1 1 Seven bits per character
i 1 0 Six bits per character
1 0 1

Five bits per character
(bit-oriented protocol
only)

Four bits per character
(bit-oriented protocol
only)

Three bits per character
(bit-oriented protocol
only)

Two bits per character
(bit-oriented protocol
only)

One bit per character
(bit-oriented protocol
only)

These bits can be changed while the
transmitter is active, in which case the
new character length is assumed at

the completion of the current character.
This field is set to a character length of
eight by Device Reset or Bus INIT. When
VRC error detection is selected, the
default character length is eight bits

plus parity.
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Bit Name Description

12 Extended Address This bit is used with bit-oriented protocols
Field (EXADD) and affects the address portion of a mes-

sage in receiver operations. When it is set,
each address byte is tested for a one in
the least significant bit position. If the least
significant bit is zero, the next character is
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 Bus INIT.

11 Extended Control This bit is used with bit-oriented protocols
Field (EXCON) and affects the control character of a
message in receiver operations. When
EXCON is set it extends the control field
from one 8-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.
10-8 Receiver These bits are used to determine the
Character Length length of the characters to be received.
They are encoded to set up character
lengths as follows.

10 9 38 Character Length

0 0 O Eight bits per character
1T 1 1 Seven bits per character
1 1 0 Six bits per character

1 0 1 Five bits per character

1 0 O Four bits per character

(bit-oriented protocols
only)

o 1 1 Three bits per character
(bit-oriented protocols
only)
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Bit

Name

Reserved

Transmit Interrupt
Enable (TXINTEN)

Signal Quality or
Test Mode
(SQ/TM)

DPV11-DA

Description
10 9 8 Character Length
O 1 O Two bits per character

(bit-oriented protocols
only)

o 0 1 One bit per character
(bit-oriented protocols
only)

Not used by the DPV11.

When set, this bit allows a transmitter
interrupt request to be made to the trans-
mitter vector when Transmit Buffer Empty
(TBEMTY) is asserted. Transmit Interrupt
Enable (TXINTEN) is read/write and is
cleared by Device Reset or Bus INIT.

This bit can be wire-wrap jumpered to
function as either Signal Quality or Test
Mode.

When jumpered for signal quality (W5 to
W), this bit reflects the state of the signal
quality line from the modem. When
asserted, it indicates that there is a low
probability of errors in the received data.
When clear it indicates that there is a high
probability of errors in the received data.

When jumpered for the test mode (W6 to
W?7), this bit indicates that the modem has
been placed in a test condition when as-
serted. The modem test condition could
be established by asserting Local Loop-
back (bit 3 of RXCSR), Remote Loopback
(bit 0 of RXCSR) or other means external
to the DPV11.

When SQ/TM is clear, it indicates that the
modem is not in test mode and is available
for normal operation.

SQ/TM is program read-only and cannot
be cleared by software.
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4

3

2

Name

Transmitter
Enable (TXENA)

Maintenance
Mode Select
(MM SEL)

Transmitter Buffer
Empty (TBEMTY)

Description

This bit must be set to initiate the trans-
mission of data or control information.
When this bit is cleared, the transmitter
will revert back to the mark state once all
indicated sequences have been com-
pleted. TXENA should be cleared after
the last data character has been loaded
into the transmit data and status register
(TDSR). Transmit End of Message (bit 9 of
TDSR) should be asserted when TXENA
is reset (if it is to be asserted at all), and
remain asserted until the transmitter
enters the idle mode. TXENA is connected
directly to USYNRT pin 37. It is a read/
write bit and is reset by Device Reset or
Bus INIT.

When this bit is asserted, it causes the
USYNRT’s serial output to be internally
connected to the USYNRT’s serial input.
The serial send data output line from the
interface is asserted and the receive data
serial input is disabled. Send timing and
receive timing to the USYNRT are disabled
and replaced with a clock signal generated
on the interface. The clock rate is either
49.152K b/s or 1.9661K b/s depending on
the position of a jumper on the interface
board.

Maintenance mode allows diagnostics to
run in loopback without disconnecting the
modem cable.

MM SEL is a read/write bit and is cleared
by Device Reset or Bus INIT. When it is
cleared, the interface is set for normal
operation.

This bit is asserted when the transmit
data and status register (TDSR) is avail-
able for new data or control information. It
is also set after a Device Reset or Bus
INIT.
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Bit Name

1 Transmitter
Active (TXACT)

0 Device Reset
(RESET)

Description

The TDSR should be loaded only in

response to TBEMTY being set. When the
TDSR is written into, TBEMTY is cleared.

If TBEMTY becomes set while Transmit
Interrupt Enable (bit 6 of PCSCR) is set,
a transmit interrupt request results.

TBEMTY reflects the state of USYNRT pin
35.

This bit indicates the state of the transmit
section of the USYNRT. it becomes set
when the first character of data or control
information is transmitted.

TXACT is cleared when the transmitter
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 com-
ponents of the interface are initialized. It
performs the same function as Bus INIT
with respect to this interface. Modem
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.

1

I

. TRANSMIT DATA BUFFER

! ! 1 | !
I 1 ! | l

11 10 9 8

TERR

T i
RESERVED TGA TEOM| TSOM

]

X
ABORT

|

Figure 7 Transmit Data and Status Register (TDSR) Format
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Table 9 Transmit Data and Status Register (TDSR)

Bit Assignments
Name Description
Transmitter This is a read-only bit which becomes
Error (TERR) asserted when the Transmitter Buffer

14-12 Reserved

11

10

Transmit Go
Ahead (TGA)

Transmit
Abort (TXABORT)

Empty (TBEMTY) indication has not been
serviced for more than one character time.

When TERR occurs in bit-oriented proto-
cols, the transmit section of the USYNRT
generates an abort or flag character
based on the state of the IDLE bit (PCSAR
bit 11). If IDLE is set, a flag character is
sent. If it is reset, an abort character is
sent.

When TERR occurs in character-oriented
protocols, the state of the IDLE bit again
determines the result. If IDLE is set, the
transmit serial output is held in the MARK
condition. If it is cleared, a sync character
is transmitted.

TERR is cleared when TSOM (TDSR bit 8)
becomes set or by Device Reset or
Bus INIT.

Clearing Transmitter Enable (PCSCR bit 4)
does not clear TERR and TERR is not set
with Transmit End of Message.

Not used by the DPV11.

This bit, when asserted, modifies the bit
pattern of the control character initiated
by either Transmit Start of Message
(TSOM) or Transmit End of Message
(TEOM). TSOM or TEOM normally causes
a flag character to be sent. If TGA is set,
a go-ahead character is sent in place of
the flag character.

TGA is only used with bit-oriented
protocols.

This bit is used only with bit-oriented
protocols to abnormally terminate a mes-
sage or to transmit filler information used
to establish data link timing.
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Table 9 Transmit Data and Status Register (TDSR)
Bit Assignments (Cont)

Name

Transmit End of
Message (TEOM)

Description

When TXABORT is asserted, the trans-
mitter automatically transmits either flag
or abort characters depending on the
state of the IDLE mode bit. If IDLE is
cleared, abort characters are sent. If
IDLE is set, flag characters are sent.

This control bit is used to normally termi-
nate a message in bit-oriented protocol.

It also terminates a message in character-
oriented protocols when CRC error detec-
tion is used. As a secondary function, it is
used in conjunction with the Transmit Start
of Message (TSOM) bit to transmit a
SPACE SEQUENCE. Refer to the TSOM
bit description (bit 8 of this register) for
information regarding this sequence.

With bit-oriented protocols, asserting this
bit causes the CRC information to be
transmitted, if CRC is enabled, followed
by flag or go-ahead characters depending
on the state of the Transmit Go Ahead
(TGA) bit. See bit 11 of this register.

With character-oriented protocols,
asserting this bit causes CRC information,
if CRC is enabled, to be transmitted fol-
lowed by either sync characters or a
MARK condition depending on the state
of the IDLE bit. If IDLE is cleared, sync
characters are transmitted.

The character following the CRC informa-
tion is repeated until the transmitter is
disabled or the TEOM bit is cleared.

A subsequent message may be initiated
while the transmit section of the USYNRT
is active. This is accomplished by clearing
the TEOM bit and supplying new message
data without setting the Transmit Start

of Message bit. However, the CRC
character for the prior message must
have completed transmission.
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Bit Name

8 Transmit Start
of Message
(TSOM)

7-0  Transmit Data
Buffer

DPV11-DA

Description

This bit is used with either bit- or
character-oriented protocols. As long

as it remains asserted, flag characters
(bit-oriented protocols) or sync characters
(character-oriented protocols) are
transmitted.

With bit-oriented protocols, a space
sequence (byte mode only) of 16 zero bits
can be transmitted by asserting TSOM
and TEOM simultaneously provided the
transmitter is in the idle state and Transmit
Enable is cleared. This should not be done
"during the transter of data, and must only
be done in byte mode.

NOTE

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

Normally at the completion of each sync,
flag, go-ahead or Abort character, the
TBEMTY indication is asserted. This allows
the software to count the number of
transmitted characters. In certain applica-
tions, the software may elect to ignore the
service of the Transmitter Buffer Empty
(TBEMTY) indication. Normally during
data transfers, this would cause a trans-
mit data late error. The TSOM bit asserted
suppresses this error and provides the
necessary synchronization to automati-
cally transmit another flag, go-ahead or
sync character.

Data from the processor to be transmitted
on the serial output line is loaded into this
byte of the TDSR when Transmitter Buffer
Empty (TBEMTY) is asserted. If the trans-
mitter buffer is not loaded within one
character time, an underrun error occurs.
The characters are right-justified, with

bit 0 being the least significant bit.
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DATA TRANSFERS
A discussion on receive and transmit data transfers as they relate to
system software is addressed below.

Receive Data

Serial data to be presented to the DPV11-DA from the modem enters
the receiver circuit and is presented to the USYNRT. Recognition by
the USYNRT of a control character initiates the transfer. When a trans-
fer has been initiated, a character is assembled by the USYNRT and
then placed in the low byte of the receive data and status register
(RDSR) when it is available. If the RDSR is not available, the transfer is
delayed until the previous character is serviced. This must take place
before the next character is fully assembled or an overrun error exists.
Refer to the description of bit 11 in Table 6 for more details on the Re-
ceiver Overrun.

Servicing the RDSR is the responsibility of the system software in re-
sponse to the Receiver Data Ready (RDATRY) signal. This signal is as-
serted when a character has been transferred to the RDSR. The set-
ting of the RDATRY would also create a receive interrupt request if
Receive Interrupt Enable (RXITEN) is set. The software’s response to
RDATRY is to read the contents of the RDSR. At the completion of the
operation, the new information is loaded into the RDSR and RDATRY
is reasserted. This operation continues until terminated by some con-
trol character. The upper byte of the RDSR contains status and error
indications which the software can also read.

The DPV11-DA will also handle data in bit-, byte-count- or character-
oriented protocols.

With bit-oriented protocol, only flag characters are used to initiate the
transfer of the message. Information inserted into the data stream for
transparency or control is deleted before it is presented to the RDSR.
This means that only data characters are available to the software.
The first two characters of every message or frame are defined to be 8-
bit characters and the USYNRT will handle them as such regardiess of
the programmed character length. All subsequent data is formatted in

the selected character length. When CRC error detection is selected,
the received CRC check characters are not presented to the software,
but the error indication will be presented if an error has been detected.

If the secondary address mode is implemented, the first received data
character must be the selected address. If this is not the case, the
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USYNRT will renew its search for flag or go-ahead characters. Refer to
the description of bit 12 of the PCSAR in Table 7.

With byte count or character-oriented protocols, two consecutive sync
characters are required to synchronize the data transfer. The sync
characters used in the message must be the same as the sync charac-
ter loaded by the software into the low byte of the parameter control
sync/address register. If leading sync characters subsequent to the
initial two syncs are to be deleted from the data stream, the Strip Sync
bit (bit 13) must alos be set in the upper byte of the PCSAR. The char-
acter length of the data to be received should also be set in bits 8, 9,
and 10 of the parameter control and character length register (PCSCR).
Sync characters and data must have the same character length and
only characters of the selected length will be presented to the receive
buffer. Sync characters following the initial two will be presented to
the buffer and inciuded in the CRC computation unless the Strip Sync
bit is set. If vertical redundancy check (VRC) parity checking is select-
ed, the parity bit itself is deleted from the character before it is pre-
sented to the buffer.

Transmit Data

System software loads information to be transmitted to the modem
into the transmit data and status register. This does not ordinarily in-
clude error detection or control character information. Loading of the
TDSR occurs in response to the Transmitter Buffer Empty signal from
the USYNRT. The character length is of information to be transmitted
is established by the software when it ioads the transmit character
length register (bits 13, 14, and 15 of the PCSCR). The default length of
eight is assigned when the transmit character length register equals
zero. The length of the characters presented to the TDSR should not
exceed the assigned character length. When the information in the
TDSR is transmitted, the TBEMTY signal is again asserted to request
another character. The setting of TBEMTY also causes a transmit in-
terrupt request if Transmit Interrupt Enable is set.

Byte count- or character-oriented protocols require the transmission
of synchronizing information normally referrd to as sync characters.
The sync characters can then be transmitted when Transmit Start of
Message (TDSR bit 8) is set. This happens in one of two ways depend-
ing on the state of the IDLE bit (PCSAR bit 11). When the IDLE bit is
cleared, the sync character is taken directly from the the common
sync register (PCSAR bits 7-0). The sync register would have been pre-
viously loaded by the software. If the IDLE bit is set, the sync charac-
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ter must be loaded into the TDSR by the software when it is to be
transmitted. If multiple sync characters are to be transmitted, the
TDSR must be loaded with only the first one in the sequence. This
character will be transmitted untii data information is ioaded into the
TDSR. The TBEMTY signal is asserted at the end of each sync charac-
ter but the TSOM signal allows it to be ignored without causing a data
late error. With byte-oriented protocols, the USYNRT automatically
generates control characters as initiated by the software and inserts
necessary information into the data stream to maintain transperency.

Iinterrupt Vectors
The DPV11-DA generates two vector addresses, one for receive data
and modem control and the other for transmit data.

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

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

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

The signal DAT SET CH 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 serviced, or the opposite
could be true. In either case, the hardware ensures that both interrupt
requests 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 legitimate
transitions of modem status will be detected. How-
ever, on a poor line, noise may be defined as a data
set change. Software written for the DPV11-DA must
account for this possibility.

A transmitter interrupt request occurs if Transmit Interrupt Enable
(TXINTEN) is set when Transmit Buffer Empty (TBEMTY) becomes as-
serted.
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RLV12 DISK CONTROLLER

INTRODUCTION

The RLV12 disk controller interfaces RL0O2 and RLO1 disk drives to any
quad-or hex-size backplane that uses 16-, 18-, or 22-bit LSI-11 bus. One
RLV12 controls up to four disk drives. The RLV12 consists of one
quad-size module, a BC80OM cable, a drive terminator, and drive identi-
fication hardware.

The RLO1 and the RLO2 are random-access, mass storage subsystems
that store data in fixed-length blocks on a preformatted disk cartridge.
Each RLO1 can store 5.24 million bytes, and each RL02 can store 10.48
million bytes. The drives are 26.67 cm (10.5 in) high, self-cooling rack-
mountable units and come complete with a power supply. Option
RLV12-AK includes one RLO1 drive, and option RLV22-AK includes one
RLO2 drive.

The RLV12 transfers data to and from the LSI-11 bus using Direct
Memory Access (DMA) transactions. This allows data transfers to oc-
cur without processor intervention.

FEATURES
e Single quad-size module; needs no C-D connections

e Supports DMA data transfers in 16-, 18-, or 22-bit addressing
modes

e Software-compatible with RLV11 controller (16-, or 18-bit modes
only)

e Supports 22-bit addressing on an LSI-11 bus
e Controls from one to four RLO1 and RL0O2 disk drives

e Memory parity error abort feature for use with memories that have
a parity option

SPECIFICATIONS

RLV12 Disk Controller

identification M8061

Size Quad-height: 26.56 cm x 1.27
cm X 22.70cm (10.45in x 0.5in
X 8.94in)

Power requirements +5Vdc+5% at5.0 A and +12

Vdc +5% at0.1 A
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Bus loads

Max. config. for 22-bit address
mode

Limitations

Drives per controller

LSI-11 addressable registers

Device interrupt vector
Data transfer rates

Error detection capability

Max. cable length (controller to
last drive)

3
1

16-, 18-, or 22-hit (determined by
the user)

H9275-A or similar backplane
that supports 22-bit addressing,
with memory capable of 22-bit
addresses, such as the MSV11-L
or the MSV11-P.

The RLV12 will not fit in the dual-
height LSI-11 mini-series H9281
backplane.

Up to four RLO1 and RLO2 drives
in any combination

8 (5 are used; 3 are not used)

Addressing Base Device
Mode Address

16-bit 174405
18-bit 7744005
22-bit 17774400

000160s, jumper-selectable
4.9us/word (avg) drive to control-
ler, controller to memory

13.9us/word (peak) drive to con-
troller

2.0us/word (peak) controlier to
memory

Cyclic redundancy check (CRC)
on data and headers. Memory
parity error abort for use with
memories that have parity check-

ing.
30 m(100ft)
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Environment
Temperature, operating

Temperature, storage

Relative humidity, operating and

storage

RLO1/RLO2 Disk Drives
Medium

Recording surfaces
Magnetic heads

Recording Capacity (formatted)

Cylinders per cartridge
Tracks per cylinder
Tracks per cartridge
Sectors perirack
Bytes per sector
Bytes per track
Bytes per cylinder
Bytes per cartridge
Recording method

Performance
Transfer rate

Head positioning time

Revolution latency

Operating Environment
Temperature range

Relative humidity
Wet-bulb temperature

5°C to 60°C (41°F to 140°F)

—40°C to 66°C ( — 40°F to
150°F)
10% to 95% noncondensing

Magnetic disk cartridge
2 data surfaces

2 read/write heads

RLO1 RLO2
256 512

2 2

512 1024
40 40

256 256
10,240 10,240
20,480 20,480
5.24 M 10.48 M

Modified frequency modulation

40-sector (16-bit data words):
4.9us/word (avg) drive to control-
ler, controller to memory; 3.9us/
word (peak) drive to controller

55 ms (avg); 17 ms (one track);
100 ms (max)

12.5 ms (avg)

10°C to 40°C (500F to 114°F)at
sea level

10% to 90%, noncondensing
28°C (82°F) max
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Altitude

Heat dissipation

Power
Drive

Starting current
5 A (rms) max, 120 V, 47/63 Hz;

2.5 A (rms) max, 240 V, Hz

Mechanical drive
Size

Weight
Mounting

Cartridge

Standard length cables
Power cord

Controller to first drive
Drive-to-drive
Optional drive cables

Up to 2400 m (8000 ft) at max
temperature of 36°C (96°F)

150 W (546 btu/hr)

Single-phase

48cm x 63.4cm X 27cm (19in
X 25in x 10.5in)

33.75 kg (75 Ib)

The drive mounts on slidesin a
standard 48.26 cm (19 in) cabinet
(provided). Recommended max
height from floor is 18.9 cm (48
in).

Embedded servo. Top loading
cartridge with two data surfaces.

2.74 m (9ft)

1.83 m (6 f1)

3.05m (10 ft)

Cable Part No. Length
BC20J-20 7012122-206 m (20 ft)

BC20J-40 7012122-4012 m (40 ft)
BC20J-60 7012122-6018 m (60 ft)

NOTE

Total length of the cable(s) from controller to the last
drive must not exceed 30 m (100 ft).
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Device Address Selection

Software control of the RLV12is performed by four or five device regis-
ters: CSR, BAR, DAR, MPR, and BAE. Four registers are used for 16-or
18-bit addressing; five registers are used for 22-bit addressing. The
bus address extension register (BAE) is added for upper address but
selection for 22-bit addressing. The usual device starting address is as
follows:

Addressing Modes Starting Address (Octal)
16-bit 174400

18-bit 774400*

22-bit 17774400

* Factory configuration

NOTE
For 22-bit addressing, bit A3 is not decoded in the
starting address.

The first register, the CSR, is assigned to the starting address, and the
other registers are assigned to the next sequential address, as shown
in Table 1.

The device starting address is selected by jumpers for bits 3-12. These
jumpers are shown in Figure 1. A jumper from the selected bit to
ground (M22) decodes a 1; no jumper decodes a 0; and a jumperto 5V
(M11) decodes an X {don’t care) condition. Figure 2 shows the RLV12
device starting address format.

Bus Selection

The RLV12 module can be used on 16-, 18-, or 22-bit LSI-11 buses.
When sent from the factory, the module operates on a 16-, 18-bit
buses. To enable the module to operate on a 22-bit bus, install jumper
M1 to M2, shown in Figure 1. When installed, the jumper enables bank
select 7 (BBS7) to be determined by the upper address bits (13-21).
When the jumper is removedthe RLV12 has an 18-bit mode bank select
7 and can replace an existing RLV11 or RLV21 as the disk controller
for RLO1 and RLO2 disk drives.

Interrupt Vector
The interrupt vector has a range of 0 to 774. The interrupt vector is
preset at the factory to 160. The user may select another vector by
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changing the jumpers for bits V2-V8, as illustrated in Figure 3. A con-
nection to VEC to BUS H (M3, shown in Figure 1) generates a 1 for that

bit; no connection generates a 0.

interrupt Request Levei

The RLV12interrupts a priority level 4 determined by the interrupt chip

E23, a DCO003.
Table 1 Address Selection
Device 16-Bit 18-Bit 22-Bit
Address Addressing Addressing* Addressing
Starting 160000-177770 760000-777770 17760000-17777760
Address
Range
Starting 174400 774400 17774400
Address
No. of 4 4 8 (5 are used;
Registers 3 are not)
Registers CSR (174400) CSR (774400) CSR (17774400)
Used BAR (174402) BAR (774402) BAR (17774402)
DAR (174404) DAR (774404) DAR (17774404)
MPR (174406) MPR (774406) MPR (17774406)
BAE (17774410)
Jumpers Tie M22 (“17) Tie M22 (“17) Tie M22 (“17)
Used toM17, M20, toM17, M20, toM17, M20,
and M21 and M21 and M21;
TieM11 (“X”) toM12
Interrupt
Vector
Vector 0-774 0-774 0-774
Range
Standard 160 160 160
Vector
Jumpers Tie M3 (“17) Tie M3 (“17) Tie M3 (“17)
Used to M6, M7, to M6, M7, to M6, M7,
and M8 and M8 and M8
*Factory Configuration

561



NOTE:
THE MEMORY PARITY ERROR ABORT
FEATURE IS AVAILABLE FOR USE
WITH MEMORIES THAT HAVE PARITY
ERROR CHECKING.
THIS FEATURE DOES NOT HAVE TO
BE DISABLED FOR MEMORIES THAT
DO NOT HAVE PARITY ERROR
CHECKING. THE PINS ARE
CONNECTED AS FOLLOWS:

CONNECTION FUNCTION
M23 - M24 NO PARITY
M24 - M25 PARITY ERROR ABORT

21 20 19 18 17 16

[ [l e )
== i}
‘ n
ENABLE CRYSTAL
M29
Je—m28
ENABLE
VCO CLK
M27 M26
MEMORY PARITY ERROR
« | ABORT SELECTION
X TEST POINT MI1.45v ) S M23
M30 Mi2- A3 M24  gee NOTE
Mi3- A4 M25
w3 M14 - A5
DEVICE m::ﬁs MID Mg M8 M7 M6 M5 M4 M3
ADDRESS 0 A V8 V7 V6 V5 V4 V3 V2 VECTOBUSH
PINS AR N -
M18- A9 I SN
M1 - A10
M20 - A1
M21 - A12 o Ues
w2 wi M22- GND
“PASS CD PRIORITIES M2 M
{CDMG, CIAK) ENABLE
22.8IT ADDRESSING
MR 5748
Figure 1 RLV12Jumper Locations
15 14 13 12 1110 09 08 07 06 05 04 03 02 01 00

1 A12 | AT1 | A10 | A | A8 A7 AB A5 A4 | A3

BANK SELECT 7 -
FOR 18-8IT
ADDRESSING

IRERREERRE

YT

BANK SELECT 7 FOR
22-BIT ADDRESSING

FACTORY
CONFIGURATION

CSR 774400
BAR 774402
DAR 774404
MPR 774406
BAE 774410

{CONNECT M1 TO M2}

2 T T T A O A A

3:121 M20 M19  M18 M17 MI6 MI5 M4 MI3 MI12

Y
BUS ADDRESS PINS

CONNECT TO GROUND (PIN M22} TO DECODE A LOGICAL ONE. CONNECT
TG +5V (PIN M11) FOR A DON'T CARE (X) CONDITION. NO CONNECTION
DECODES A LOGICAL ZERO.

MR-5749

Figure 2 RLV12 Device Address Format

562



21 20 19 18 (( 10 09 08 07 06 05 04 03 02 01 00

0 1} 0 v8 v7 V6 V5 v4 v3 v2 0 0

N

RN
Lilild

INTERRUPT VECTOR PINS

CONNECT TO PIN M3 TO DECCODE A LOGICAL ONE.
NO CONNECTION DECODES A LOGICAL ZERO.

FACTORY
CONFIGURATION
160

0

Figure 3 RLV12Iinterrupt Vector Format

Memory Parity Error Abort Feature

When reading the system’s optional memory with parity error detec-
tion, a parity error will set OPl and NXM of the CSR. This is a unique
error condition that aborts the current command to the RLV12. This
error abort feature is possible only with memories that have parity
data bits.

The RLV12 is sent from the factory with the memory parity error abort
feature enabled. To disable the parity error abort, remove the jumper
between pins M24 and M25 and install a jumper between pins M23 and
M24. (See Figure 1.) This feature does not have to be disabled for non-
parity memories, as parity errors are not generated. Parity error abort
uses data bits 16 and 17.

Jumpers That Remain Installed

The module has two jumpers, W1 and W2, that enable priority signals
to pass through the module. The module has these jumpers installed,
and they should be left in.

Jumper Signal
Wi ClIAKI to CIAKO
w2 CDMGI to CDMGO

One jumper, the W3, enables the word count register to automaticalily
increment during a DMA operation. This jumper is used for factory
testing and should be left in.
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Two jumpers on the module disable the crystal oscillator and the volt-
age-controlled oscillator (VCO) during factory testing. These jumpers
should be left in.

Jumper Oscillator
M26-M27 VCO
M28-M29 Crystal
INSTALLATION

The RLV12 can be installed in any quad LSI-11 bus slot. The control-

ler’s priority level is based on its electrical distance from the proces-

sor module. Use the following procedure to install the module.

1. Examine the module to make sure that the base address jumpers
and vector address jumpers are set correctly.

2. Check jumpers M1 and M2 for enabling the correct bank select 7
(BBS7?) for the 18- or 22-bit LSI-11 bus.

3. |If desired, disable the memory parity error abort feature. This
feature can only be used with system memories that have parity
options, but this feature does not have to be disabled for non-pari-
ty memories.

4. Insert the BC8OM controller cable (or equivalent) into J1 on the
M8061 as shown in Figure 4.

5. Insert the M8061 in the selected slot in the LSI-11 bus.

6. Attach the ground strap on the cable to the metal cabinet
chassis.

7. Connect the other end to the BC80M cable to the back of the
first disk drive.

8. Continue with the disk installation. Refer to the RLO1/RL02 Disk
Subsystem User Guide (EK-RL012-UG).

Acceptance Testing )

The RLV12 controller is tested by running the RLV12 diskless diagnos-
tic test, and, if a drive is attached, by running the diagnostics that ex-
ercise the RLO1 and RL0O2 disk drive. The diskless diagnostic should
be run first. The RLV12 diagnostics are available on different media.
Contact your local DIGITAL sales office for the types of media avail-
able and their part numbers.
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Run the XXDP + diagnostics in the following order:
1. CVRLB RLV12 Diskless Diagnostic (16-, 18-, or 22-bit mode)

NOTE
When the RLV12 is configured for 16- or 18-bit ad-
dressing, the RLV11 diskless diagnostic (CVRLA) is
compatable with the RLV12 diskless diagnostic and
checks the same logic.

CZRLG Controller Test, Part 1
CZRLG Controller Test, Part 1
CZRLH Controller Test, Part 2
CZRLI Drive Test, Part 1
CZRLJ Drive Test, Part 2
CZRLN Drive Test, Part 3
CZRLK Performance Exerciser
CZRLL Compatibility Test

10 CZRLM Bad Sector File Utility

©ON®O A WN

NOTE
The bad sector file Utility is not a diagnostic test. It
is used by field service to examine the bad sector
file on the disk and to write entries into that file.
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ATTACH TO BCSOM
METAL CHASSIS

ATTACH TO
FIRST DiISK
DRIVE

M8061

Figure 4 RLV12Installation
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ADDRESS MAP
FIXED ADDRESS AREA 777771
2K RESERVED FOR USE BY
WORDS DIGITAL EQUIPMENT
CORPORATION 270 000
1K 4 767 777
WORDS USER ADDRESSES AREA 764 000
1K 4 763 777
WORDS FLOATING ADDRESSES AREA | 760010
RESERVED FOR USE BY 760 006
DIGITAL EQUIP CORP 760 000
757 777
001 00C
80 4 000 777
VECTORS FLOATING VECTOR AREA 000 300
48 TRAP & INTERRUPT 000 277
VECTORS VECTOR AREA 000 000
MR-1545
FLOATING VECTORS

The conventions for the assignments of floating vectors for modules
on the LSI-11 bus will adhere to those established for UNIBUS de-
vices. UNIBUS devices are used to explain the priority ranking for
floating vectors and are included in the subsequent table of trap and
interrupt vectors as a guide to the user.

The floating vector convention used for communications and for de-
vices that interface with the PDP-11 series of products assigns vectors
sequentially starting at 300 and proceeding upward to 777. (Some LSI-
11 bus modules, such as the DLV11 and DRV11, have an upper vector
limit of 377). The following table shows the sequence for assigning
vectors to modules. It can be seen that the first vector address, 300, is
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assigned to the first DLV11 in the system. If another DLV11 is used, it
would then be assigned vector address 310, etc. When the vector
addresses have been assigned to all the DLV11s (up to a maximum of
32), addresses are then assigned consecutively to each unit of the next
highest ranked device (DRV11 or DLV11-E, etc.), then to the other
devices according to their rank.

Ranking for Floating Vectors

(Start at 300 and proceed upward.)

Rank UNIBUS LSI-11 Bus
1 DC11

2 KL11,DL11-A, -B DLV11, -F, -J
3 DP11

4 DM11-A

5 DN11

6 DM11-BB

7 DR11-A DRV11-B
8 DR11-C DRV11

9 PA611 Reader

10 PA611 Punch

11 DT11

12 DX11

13 DL11-C,-D, -E DLV11-E
14 DJ11

15 DH11

16 GT40

17 LPS11

18 DQ11

19 KW11-W KWV11-A,C
20 DU 11 DUV11

INTERRUPT AND TRAP VECTORS

Vector UNIBUS LSI-11 Bus
000 DEC reserved DEC reserved
004 CPU errors Bus time-out and illegal in-
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INTERRUPT AND TRAP VECTORS (Cont)

Vector UNIBUS LSI-11 Bus
. implemented on LSI-11)
010 lllegal and reserved lllegal and reserved
. instructions instructions
014 BPT, breakpoint trap BPT instruction and T bit
020 IOT, input/output trap IOT instruction
024 Power-fail Power-fail
030 EMT, emulator trap EMT instruction
034 TRAP instruction TRAP instruction
040 System software
044 System software
050 System software
054 System software
060 Console terminal, Console terminal, input
. keyboard/reader
064 Console terminal, Console terminal, output
. printer/punch
070 PC11, paper tape reader
074 PC11, paper tape punch :
100 KW11-L, line clock External event line interrupt
104 KW11-P, programmable clock
110
114 Memory system errors
120 XY plotter
124 DR11-B DMA interface; DRV11-B
. (DA11-B)
130 ADO1, A/D subsystem
134 AFC11, analog subsystem
140 AA11, display
144 AA11, light pen
150
154
160 RL11 RLV11
164
170 User reserved
174 User reserved
200 LP11/LS11, line printer; LAV11, LPV11
. LA180
204 RS04/RF11, fixed head disk
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INTERRUPT AND TRAP VECTORS (Cont)

Vector UNIBUS LSi-11 Bus
210 RC11, disk
214 TC11, DECtape
220 RK11, disk RKV11
224 TU16/TM11/TS03, magnetic

. tape
230 CD11-CM11-CR11, card

reader

234 UDC11, digital control

. subsystem
240 PIRQ, program interrupt

. request (11/45)
244 Floating-point error FIS (optional)
250 Memory management
254 RP04/RP11 disk pack
260 TA11, cassette ,
264 RX11, floppy disk RXV11, RXVZzi
270 User reserved
274 User reserved
300 (Start of floating vectors) User reserved

: A
374
400
404 }
410 ADV11-A,C
414
420
424
430 IBV11-A
434
440
444 } KWV11-A,C
450

\ U
ser reserved

777 (End of floating vectors)
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FLOATING ADDRESSES

The conventions for the assignment of floating addresses for modules
on the LSI-11 bus are the same as UNIBUS devices. UNIBUS devices
are used to explain the ranking sequence.

The floating address convention used for communications and for
other devices that interface with the PDP-11 series of products assigns
addresses sequentially starting at 760 010 (or 160 010) and proceeds
upward to 763 776 (or 163 776). For compatiblity with UNIBUS conven-
tion, addresses are expressed as consisting of 18 bits (7XX XXX) rath-
er than 16 bits {1XX XXX).

Floating addresses are assigned in the following sequence:

UNIBUS LSIi-11
Device Device

DJ11
DH11
DQ11
DU11 DUV11
DUP11 '
LK11A
DMC11
DzZ11 DZV11
KMC11
RL11 (extras) RLV11 (extras)

o)
o
=
x

DOONOOG NN

—t

DEVICE ADDRESSES

Address UNIBUS LSI-11 Bus
777776 Processor status word (PS)

777774 Stack limit

777772 Program interrupt request (PIRQ)

777770
: f DIGITAL reserved

777720

571



APPENDIX A

DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus
777716
CPU Registers
777710
777 707 R7 (PC) 3\
777 706 R6 (SP)
777 705 R5
777 704 R4 General
777 703 R3 r Registers
777702 R2
777701 R1 )
777700 RO
777 676
Memory management
777 600
777 576 (SR2)
777 574 } Memory mgt status register (SR1)
777 572 (SRO0)
777 570 Console switch and display register
777 566 (XBUF)
777 564 (XCSR) Console Console
777 562 (RBUF) Terminal Terminal
777 560 (RCSR) DWV11-A,C
777 556
777 554
777 552 PC11/PR11
777 550
777 546 KW11-L, DL11-W (LTC) KPV11
BDV11
777 544
XY 11
777 530
777 526 Unassigned
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DEVICE ADDRESSES (Cont.)

Address

UNIBUS

LSI-11 Bus

777 524
777 522
777 520
777 516
777 514
777 512
777 510
777 506

777 500
777 476

777 460
777 456

777 440
777 436
777 434
777 432
777 430
777 426
777 424
777 422
777 420
777 416

777 400

Unassigned

LA180, LP11
LS11, LV11

TA11

RF11

RC11

#8

#7

#6

DTO7, bus switch #5
 #4

#3

#2

#1

RK11
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DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus
777 376
DC14-D

777 360 J
777 356 |

; TC11
777 340 |/
777 336 |™

} KE11-A, EAE #2
777 320 |/
777 316 N arithmetic shift
777 314 logical shift
777 312 normalize
777310 | % KE11-A, EAE #1 step count/status register
777 306 multiply
777 304 multiplier quotient
777 302 accumulator
777300 |J divide
777 276 ™)

} DIGITAL reserved

A\

777 200
777 176

777 174
777 172 RX11 RXV11

777170 |J-- =RX11- — — — — —— — — — — 4} RXxv11RXV21

777 166
777 164 CR11,CM11,
777 162 CD11

777 160
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DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus
777 156
} DIGITAL reserved
777 000
776_ 776
) ADO1
776770
776 766
] ‘L AA11 #1
776 750 J
776746 N :
> Unassigned
776 740 |/
776736 |7
} RP11
776700
776 676 |
>  DL11-A,-B
#4-#16
177530 |
177526 '_I'his area
177524 reserved for 16
177522 DL11-A,-B, #3 serial line units
177520 without modem
177516 control capability
177514 DLV11-A, -B, -F -J
177512 DL11-A,-B#2 +
177510
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DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus

177506 %
17 7504

177502 | ¢DL11-A,-B, #1
177500 y | Y

776 476
AA11

776 400
776 376

#2

DX11

776 200
776176

#6-#31

775660
775 656
775654
775652
775650
775 646
775644
775642
775640
775636
775634
775632
775630
775 626
776 624
775622
775620

#5

This area
reserved for 31
serial line units
DL11-C,-D,-E with modem
control capability
DLV11-E

#4

#3

#2

Y~ I
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DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus
775616
775614 #1
775612
775610
775606
775 604
775 602 DIGITAL reserved
775600 |
776 576 44
} DS11
775 400 #1
775376 #16
} DN11
775 200 #1
775176 #15
} DM11
775000 #1
774776 #1
774 416 DP11 RLV12
774 410
774 406
774 404 DP11
774 402 RLO1 RLV11
774 400 432
774376 #32
} DC11
774000 #1
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DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus
773776 A
Maintenance loader
773 700
773 676
M792 diode ROM

773 400
773376 |

f BM792-YH cassette
773 300
773276 | A

} BM792-YC card
773200 |/

MR11-DB | REV11,BDV11

773176 | MRV11-AA

>  BM792-YB disk/DECtape 256-word ROM

space
773100 |/
- Y __
773076
BM792-YA paper tape
773 000
o l_vy___
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DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus

772776 N
f PA611 typeset punch

772700 1/
772 676 |™

> PA611 typeset reader

772600
772576
772574
772572
772570
772 566

J \.

AFC11

DIGITAL reserved

772 560
772556

DIGITAL reserved

772550
772 546
772544
772542
772 540
772536
772 534
772532
772530

772526 L
772524
772522
772520 | J

KW11-P

J\'V—/H'_JW—J\ ~—

™11
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DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus
772516 Memory mgt status register (S'RS)
772514
OST
772500
772456 |

>  DR11-B, #3

772450 | /
772446

J

>  TJU16

772 440
772436
772434
772432
772430
772 426
772424
772422
772420
772416
772414
772412
772410
772 406

DR11-B, #2 DRV11-B, #3

DIGITAL reserved DRV11-B, #2

DR11-B,-C, #1 DRV11-B, #1

) T \

KW11-W

Y

772 400
772376

J \

} Memory management

772200 |-
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DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus
772176 ~1>
FP11
772160 | /
772156 |7
> Unassigned
772140 |-
772136 |
f Memory parity
772110 |~/
772106 | Y
f Unassigned
772102 |~/
772100 MS11-K, -LP, MM11-LP
772 076
RL11
772 070
772066 |
RJS04
772040 |/
772036 |
DIGITAL reserved
772020 |/
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DEVICE ADDRESSES (Cont.)

Address

UNIBUS

LSI-11 Bus

772016

772 000
771776

771000
770776

770700
770676

770500
770476

770 460
770 456

770450
770446
770 444
770442
770 440
770436

J \,

7\

\

j
\

Y

GT40,VT48

UDC functional 170 modules

#8
KG11

#1
#16

DM11-BB
#1

ADF11

Unassigned

LPS11
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DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus

LPS11

770 424
770422

770 420 J } KWV11-A,C
770416 W

: ? AR11, LPS11
770 404 1
770402 ADV11-A,C
770 400 J

770376

J

f DIGITAL reserved

770000
767776
767774
767772
767770
767 766
767 764
767 762
767 760
767 756
767 754
767 752
767 750
767 746

I\,

DR11-C, #1 DRV11, #1

DR11-C, #2 DRV11, #2

DR11-C, #3 DRV11, #3

User User

Reserved Reserved
Area Area

\ |

—— Y~ —— —

776 000
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DEVICE ADDRESSES (Cont.)

Address UNIBUS LSI-11 Bus
765776 ' ? +
. REV11 256-word
ROM space
765 000
764 776
: Y
764 000 | (start here and assign upwards to 767 776) Y
________ |l— — — — = — — — ——
763776 (top of floating addresses) A
. A
760 154
760 152 Floating
760 150 Addresses } IBV11-A
760 146 Floating
Addresses
: Y
760 010 (start here and assign upwards to 763 776) ¢
760 006
DIGITAL reserved DIGITAL
) reserved
760 000
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ASYNCHRONOUS SERIAL LINE UNIT
(SLU) COMPARISONS

The characteristics listed in Tables 1, 2, and 3 compare the
different members of the DLV11 (LSI-11 bus) and DL11 (UNIBUS)
families of asynchronous serial line products. All modules of the
DLV11 series are dual-height modules. The DLV11-E, -F, and -J mod-
ules detect overrun conditions which are reported in the receiver CSR.
These modules will not generate phantom interrupts on overrun.
DLV11-J

Each of the four serial ports on this module are separate and indepen-
dent from the others. This is not a multiplexed module. Each port has
its own CSRs, data buffers, interrupt vectors, baud rates, UARTS, etc.
The net effect of this module is to achieve a 4.1 compression ratio over
the DLV11. The main functional difference between the ports of the
DLV11-J and the DLV11 is that the DLV11-J provides an RS-232C-
compatible interface (using RS-422 and RS-423) only and requires the
DLV11-KA module (one per port) to accommodate the 110 baud, 20
mA current loop interface.

DLV11-E

This moduie is functionally equivalent to the DL11-E except that it has
programmable baud rates. This module provides one serial port that
has full modem control.

DLV11-F

This module is functionally equivalent to the DL11-F except that it has
programmable baud rates. This module will eventually replace the
DLV11.

DZv11-B

The DZV11-B is a multiplexer interface between four asynchronous
serial data communication channels and the LSI-11 bus. The DZV11-B
provides EIA level conversion and full modem control suitable for
support of Bell series 103, 202, or equivalent modems. Program com-
patibility is maintained with the UNIBUS option, DZ11-A. The only
compatibility exception is the number of serial channels supported. As
a product enhancement feature, additional modem control leads are
supported to allow half-duplex operation on switched-network-type
lines. '

MXV11-A

This multifunction module consists of two serial ports, RAM and ROM
memory, and a 60 Hz clock. The two serial ports are RS-423 (RS-232- .
C-compatible, data leads only) The MXV11-A has two completely sep-
arate serial ports, where each port has its own CSRs, data buffers,
baud rate generation, etc. 585
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Table1 Comparison of Hardware Features

Unibus LSI-11 bus
s
wooow - ¥ m <
< o o o w - - - - - - b
~r £ ¥ F F|{5 5 5 5 5 5> 2
- il - - | = = - - N X
(=] (a] Q o a (a] (=] (=] o (] (o] =
No. of ports per module 1 1 1 1 1 1 1 1 4 1 4 2
EIA RS-232C
Full modem control X X X
Limited modem interface X X X X X X
EIA RS-423, RS-422
Data leads only X -
20 mA current loop
RCVR active or passive X X * X
XMIT active or passive X X * X
XMIT active only X X X X

Optional feature.
Applies only to the port assigned to the console Device.

ws A —+

The loop-back cable is required to implement this function.
| 110 baud only.
** RS-423 only

The external 20 mA option (DLV11-KB) is required to implement this function.

8 XION3ddV
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Unibus LSI-11 bus
<
-4
« @ 9 o w/|,. $ % 2 ¥ 2 &
* = = = =5 5 5 35 5 S >
M - »
a a @ a al|a a a a a a =
CCITT X X X X
Halt on framing errory X X X t
Boot on framing errort X X i
Baud rates (Table 3)
Programmable X X X
On-board clocks for split speed X X X X X X X X
Reader run control X X X X * |
Error flags X X X X X X X X

* The external 20 mA option (DLV11-KB) is required to impiement this function.

1T Optional feature.

1 Applies only to the port assigned to the console Device.

§ Theloop-back cable is required to implement this function.

110 baud only.
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Unibus LSI-11 bus
g
w w - b 4 m <,
< @ Q Q ) - - - - - - T
- ™~ - - - - . - - ™ - hay
- - - - - > > > > > > 2
- - - - - o - -l = <4 N X
(=) (=) o (=] [a) [a) [a) (=) [a) 0O o =2
Break generation bit X X X X X X X X X X X
Receiver active bit X X X X X X
Maintenace bit § X X §
UART cleared by INIT X X X X X X X X
UART cleared by DCOK X X
No trap on write to input buffer X X X X X X X

* The external 20 mA option (DLV11-KB) is required to implement this function.
1 Optional feature.

I Applies only to the port assigned to the console Device.

§ The loop-back cable is required to implement this function.

110 baud only.
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Unibus LSI-11 bus
w o ow - § m <
- ¥ ¥ F FE|]5S 5 5 5 5 5 2z
- - - o = - e R N >
[a) (a) (=) a A [a) [a) o o A o =
Easy configuration using wire-wrap X X X X
jumpers
Stop bits
1 X X X X X X X X X
1.5 X X X X
2 X X X X X X | | X X X

* The external 20 mA option (DLV11-KB) is required to implement this function.

1 Optional feature.

1 Applies only to the port assigned to the console Device.

§ The loop-back cable is required to implement this function.

110 baud only.
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Table 2 Baud Rates

APPENDIX B

V-LLAXIN xX X x X X x X X
G-LIAZA | X X X X X X X XXX x XX XX
s<v_-:>._o x

=

2 >

~ rLIATa * X X X X x X x X x

-

L]

7]

LA | XXX X X X X XXX XXX Xx X x
FLIATQ | X XX XX X X XXXXXX XXX
LIATIA | X X X X X X X X X X x X x x
I | X X X X X X X X X X X X X X
QL0 | X X XX XX X X X X X X XX

S

2 AL [ XX XX XXX X XX X XXX

| =4

S
g-1L1g | XXX X X X XX X
V-LLIg | X XX X X X XX X

0
o OO0 -
BRE3388383333338888 ¢
- ANM O NOOIT OO NONT =
T o —Fr AN ANDOTND O 5 B
Ut — e
G © M X
m o LLi
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* The external 20 mA option (DLV11-KB) is required to implement this function.
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Table3 Comparison of Software Features

Unibus LSI-11 bus
w w -» <
< @ o Q w| . L I o 0L
- T ¥ v =©|sz = 5 % 5
- - - - -1 - -l - -d x
(=) 0o (=) () (=) Q (=] (o) 0o =
Register Bit Name
RCSR 15 Data Set Status/
Interrupt X

14 Ring X X

13 CTS X X

12 CD X X

11 Receiver Active X X X X X X X

10 2d Receive X X

9,8,4 Unused X X X X X X X X X X

7 Receive Done X X X X X X X X X X

6 Receive Int Enb X X X X X X X X X X

5 Data Set Int Enb X X

3 2d XMT X X

2 RTS X X

1 PTR X X

0 Rdr Enable X X X X *

* The external 20 mA option (DLV11-KB) is required to implement this funtion.
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Unibus LSi-11 bus
W w - q
« o O 0O w|_. L £ (£ -
- - - - - - r - r g
. T 5 5 5 5|32 3 3 3 X
Register A 0o o o ol o o o =
RBUF 15 Error X X X X X X
14 OE X X X X X X X
13 FE X X X X X X X
12 PE X X X X X X X
11-8 Unused X X X X X |[X X X X X
7-0 Receive Data X X X X X X X X X X
XCSR 15-8 Unused X X X X X X X X X X
7 XMT Ready X X X X X X X X X X

6 XMT Int Enb X X X X X X X X X
5-3,1 Unused X X X X X X X X X X
2 Maintenance X X X X X * X X * *
0 XMT Break X X X X X X X X
XBUF 15-8 Unused X X X X X X X X X X
7-0 XMT BUF X X X X X X X X X X

* The external 20 mA option (DLV11-KB) is required to implement this funtion.
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COMPARISON OF DATA
TRANSMISSION TECHNIQUES

Frequently, the application arises where a data transmission path has
to be established between two devices. Usually the distance between
the device is known and also the rate of data transmission. The prob-
lem is deciding which is the best communication technique to use to
interconnect the devices.

Figure 1 is a graph of data versus distance for the various standard
transmission techniques. Parallel data transmission techniques (PLUs
and DMA) give the highest data rate; however, they are good only for
relatively short distances. The serial techniques (RS-232C, RS-422
and current loops) are good for longer distances but at limited data
rates.

While analyzing Figure 1, remember that the axes are logarithmic and
that the data in words per second rather than baud rate. The limits
established for distance and data rate are a function of both the inher-
ent limitations of the transmission technique and of the DIGITAL de-
vice used to do the interconnection. As an example, look at the 422
section of the graph. Maximum distance is 4000 feet as established by
EIA standard RS-422, but the maximum data rate of 1920 words per
second is based on the maximum baud rate of the DLV11-J which
is 38.4K baud.

Table 1 is a summary of the LSI-11 bus and UNIBUS devices which
can be used with each communication technique. Currently, there is
no UNIBUS device for EIA RS-422.
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100K ¥ »
/\A
10K ¢+ EIA
RS-232C
WITH 4K
MODEM 1.5K
= EIA
= 1kt RS-422
S
<
o
) EIA
100 4 currenTN?0 Rsa2z Y100
LOOP
1920 —_50
ElA RS-232C DMA (TRI-STATE)
_____ — —15
10+
ALL DMA
TECHNIQUES PLU (TTL)
500K
L E— ; AL j——t>
10 100 1K 10K 100K ™
DATA RATE (WORDS/S)
Figure 1 Data Rate vs Distance with DIGITAL Devices
Table1 Communication Techniques
LSI-11 UNIBUS
Loop DLV11 DL11-C
EIA (RS-232C) DLV11 DL11-D
EIA with Modem DLV11-E DL11-E
RS422, RS423 DLV11-J —
PLU DRV11 DR11-C
DMA DRV11-B DR11-B
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NOTES AND ASSUMPTIONS FOR FIGURE 1
Data Rate Definition '

1.

a.
b.

One word equals 16 bits.

For seriai techniques, one word equais two characters for-
matted with one start bit, eight data bits, and one stop bit.
Asynchronous serial transmission is assumed.

Serial Line Maximum Data Rate

a.

Modems were limited to 120 words/sec (2400 baud) because
modems with higher rates cost more than LSI-11 systems
usually warrant. Higher data rate modems are generally
synchronous rather than asynchronous.

480 words/sec is equal to 9600 baud, the limit of the DLV11
SLU.

1920 words/sec is equal to 38.4 baud, the limit of DLV11-J
SLU.

PLU (Parallel Line Unit) Limits

a.

The TTL inputs/outputs of the DRV11 limit the distance to 15
feet.

46K words/sec assumes non-interrupt-driven program ser-
vicing with bit testing (TSTB, BMI, MOV and SOB). 97K
words/sec is maximum rate with program servicing without
bit testing (MOV and BR). With interrupt-driven servicing, the
maximum limit is 20K words/sec assuming 50 us for interrupt
latency and software servicing of interrupt.

DMA (Direct Memory Access) Limits

a.

The DRV11-B can be used up to 50 feet because it has tri-
state drivers and receivers. The distance is limited to 15 feet
with TTL devices like the DR11-B.

DMA transfer with the DRV11-B and the DR11-B are limited to
500K words/sec in burst mode operation; 250K words/sec is
the limit for single-cycle mode operation with either device.
These limits are device-dependent, not LSI-11 bus-depen-
dent. Note that burst mode can disrupt memory refreshing if
bus refreshing (DMA and microcode) is used. Self-refreshing
memories (MSV11-CD or MSV11-D) eliminate this problem.
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BUS RECEIVERS AND BUS DRIVERS

The equivalent circuits of LSI-11 bus-compatible drivers and receivers
are shown in Figure 1. To perform the receiver and driver functions,
Digital Equipment Corporation uses two monolithic integrated circuits
with the characteristics listed in Table 1. A typical bus driver circuit is
shown in Figure 2. Note that 8641 quad transceivers can be used,
combining LSI-11 bus receiver and driver functions in a single package.
Bus receiver (8640). bus driver (8881), and bus transceivers (864 1) are
shown in Figures 3, 4, and 5. respectively.

+34V OuT ~
0

R1 = 120K MIN TRANSMITTER OFF {LOGICAL O)

R1 RZ = 20K MIN .[ c2 $R3 A3 = 120K MIN

IN ~ C1 = 10 pF MAX C2 = 10 pF. MAX

L 4 4 TRANSMITTER ON (LOGICAL 1)
~C1 gR2 R3 = 11 OHMS. MAX
€2 = 10 pF. MAX

Figure 1 Bus Driver and Receiver Equivalent Circuits

35V

BUS

TYPICAL BUS DRIVER
11-3307

Figure 2 Typical Bus Driver Circuit
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VCC
14 13 12 11

ainlnininlaln

S PR

Figure 3 8640 Quad 2-Input NOR Gates
(Bus Receiver)

Vee
13 12 11 10

Ininlsininlnln

al ¢
[

EpupupupEgE g

1 2

GND
cP 1272

Figure 4 8881 Quad 2-Input NAND Gate
(Bus Driver)

BUS 1— LIS vee
DATA IN 12 115 gus 4
DATA OUT 12— 2 bata N g
BUS 2—2] L3 _pata ouT 4
DATA IN 22| 12 sus 3
DATA OQUT 2—6—' F—I]—DATA IN 3
ENABLE A —_ 110 _pata out 3
Gnoumo:E L2 ENABLE B

————

ONE OF FOUR

Figure 5 8641 Quad Unified Bus Transceiver
(Bus Receiver/Driver)
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Table 1 LSI-11 Bus Driver, Receiver, Transceiver
Characteristics

Device Characteristic Sym Specifications Notes
Receiver input high voltage VIH 1.7V min 1
(8640) Input low voltage ViL 1.3 V max 1
(8641) input current at 3.8 V 4 80 uA max 1.3
Input currentat O vV L 10 uA max 1.3
Output high voltage VOH 24V min 2
Output high current VOH {16 TTL loads) 2,3
Output low voltage VoL 0.4 V max 2
Output low current loL (16 TTLloads) 2.3
Propagation delay to TPDH 10 ns min 4,5
high state 35 ns max
Propagation delay to TPDL 10 ns min 1.5
low state 35 ns max
Driver Input high voltage VIH 2.0V min
(8881) Input low voltage ViL 0.8 V max
(8641) Input high current HH 60 uA max 6
Input low current L -2.0 mA max 6
Output low voltage VoL 0.8 V max 1
70 mA sink
Output high leakage IOH 25 uA max 1.3
currentat 3.5V
Propagation delay to TPDL 25 ns max 1.5
low state
Propagation delay to TPDH 35 ns max 1.5
high state
NOTES

1. This is a critical parameter for use on the 170 bus.
All other parameters are shown for reference only.

2. This is equivalent to being capable of driving 16
unit loads of standard 7400 series TTL integrated
circuits.

3. Current flow is defined as positive if into the termi-
nal.

4. Conditions of load are 390 {2 to +5 V and 1.6 k2
in parallel with 15 pF to ground for 10 ns min and
50 pF for 35 ns max.

5. Times are measured from 1.5 V level on input to
1.5 V leve! on output.

6. This is equivalent to 1.25 standard TTL unit load-
ing of input.

Bus receivers and drivers should be well grounded and use V¢ to
ground bypass capacitors. These gates should be located as close as
practical to the module fingers which plug into the backplane and all
etch runs to the bus should be kept as short as possible. Attention to
these cautions should yield a module design with minimum bus loading
(capacitance).
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CABLING SUMMARY

Preassembled cables are available in a variety of iengths and types as
listed in Table 1. The H854 and H856 connectors are shown in Fig-
ure 1.

H854
CONNECTOR

¢R
o

HB56 CONNECTOR
{SHOWN WITH
CABLE INSTALLED)

N-3294

Figure 1 J1 or J2 Connector Pin Locations
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Function

Module Type

Cable Recommendations

Serial I/0—-Asynchronous
20 MA

EIA RS-232C

Data only

(DLV11-Jis also
RS422/423)

EIA RS-232C
with Modem Control

DLV11-F 1-Line
DLV11-J 4-Line

DLV11-F 1-Line

DLV11-J 4-Line
M XV11-A

DLVH1-E 1-Line
DZVv11-B 4-Line MUX

BCO5M-2C
DLV11-KA (1 per line)

BCO1V-25 (M)
BC21B-05 (M)

or 1 per line
BC20N-05 (T)

BCO1V-25 (M)
Cable included

Serial I/0-Synchronous

EIA RS-232C DUV11-DA 1-Line BCO5C-25 (M)
with Modem Control
Digitali 1/0
Programmed Transfer DRV11 16 in/16 out BCO0O7D-15(U)
2ea or
DMA Transfer DRV11-B 16 in/16 out BCO8R-12(B)
Analog 1/0
A/D ADV11-A 16 channel BCO7D-15(U)
D/A AAV11-A 4 channel BCO8R-12(B)
Mass Storage
Tape Cartridge TUS8-BB BC20N-05 plus a
Double Density Floppy Serial Modem (M) cable
Diskette RXV21-BA Includes cable
Hard Disk RLV11-AK Includes cable
(H9273 Backplane Req'd)

Note: M—Connects to a Modem
U-User end unterminated

T~Connects to an EIA Terminal

B~User end terminated with 40 pin Berg Connector
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APPENDIXF
DIGITAL MiCROCOMPUTER DOCUMENTATION

DIGITAL offers many microcompuier-related product technical
guides, manuals, summaries, bulletins, handbooks, and brochures
that are very useful as supplementary material to this handbook. A
complete list of these support publications appears in alphanumeric
order according to the category specified below. To order a publica-
tion, call 800-258-1710 (between 8 am—>5 pm EST), or mail your inquiry
to:

Digital Equipment Corporation
Accessories and Supplies Group
P.O. Box CS2008

Nashua, New Hampshire

03061
Technical Guides/User Manuals/Handbooks

CATALOG NO. PUBLICATION

EK-AXV11-UG. . . . . . .. AXV11-C, AAV11-C, ADV11-C User Guide
EK-BA11AIIP . . . . . . . .. ... .. BA11-A Unit Assembly IPB
EK-BAT1A-TM. . . . . . . ... BA11-A Mounting Box & Power Tech
EK-BA1IFIP . . . . . . ... ... ... BA11-F Mounting Box IPB
EKBAMMKIP . . . . . .. ... ... .. BA11-K Mounting Box |PB
EK-BA11IKOP. . . . . .. ... BA11-K Mounting Box User Manual
EK-BA1IK-TM. . . . .. . . .. BA11-K Mounting Box Tech Manual
EKBANILIP . . . . .. .. ... L. BA11-L Mounting Box IPB
EK-BAITIL-TM. . . . . . . . .. .. ... BA11-L Technical Manual
EK-BA1IM-IP . . . . . . .. EEEIRE BA11-M Mounting Box IPB
EK-BA1IN-IP . . . . . . . .. ... ... BA11-N Mounting Box IPB
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CATALOG NO. PUBLICATION

EK-BATIN-TM . . . . . BA11-N Mounting Box Configuration Guide
EK-BA1IN-UG . . . ... ... BA11-N Mounting Box User Manual
EK-BA1IN-TM . . . . . . ... BA11-N Mounting Box Tech Manual
EKBAMPIP . . . . . ... ... ... BA11-P Unit Assembly IPB
EK-BA11U-IP . . . . . . . .. ... ... BA11-U Mounting Box IPB
EK-BA11VIIP . . . . . . . .. ... ... BA11-V Box Assembly IPB
EK-BA11V-RG. . . . . .. ... ... BA11-VA Configuration Guide
EK-BATKPIN. . . . .. .. ... .. BA11-KP Installation Manual
EK-BAM11-TM . . . . . ... ... ... BAM11 Technical Manual
EK-BAM11-UG . . . . .. BAM11 Status Alarm Monitor User Guide
EK-BDV11-TM. . . . . . . .. ... ... BDV11 Technical Manual
EK-BDVIIN-TM. . . . . . . . ... ... BDV11 Technical Manual
EB19187-75 . . . . . . ... ... ... ... Cables Handbook
EK01387-92 . . . . ... . ... ... .... Chipkit User Guide
EKDLVIWJ-UG . . . . .. ... ... ..... DLV11-J User Guide
EK-DLVKA-IN. . . . . . . .. .. .. DLV11-KA Installation Manual
EK-DLV11-OP. . . . . . . .. . ... ... DLV11-E/F User Manual
EK-DPV11-CG. . . . ... ... .. DPV11-DA Configuration Guide
EK-DPV11-UG. . . . . .. DPV-11 Synchronous Interface User Guide
EK-DPVI1-TM. . . . . . . .. . ... .. DPV-11 Technical Manual
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CATALOG NO. PUBLICATION

EK-DRVIBOP . .. ... ... .. DRV11-B Interface User Manual
EK-DRViJ-UG. . . . . . ... ... DRV1ii-J interface User Manuai
EK-DRV11-OP. . . . . .. DRV11-P Foundation Module User Manual
EK-DUVI1-TM. . . . . . .. DUV-11 Line Interface Technical Manual
EK-DUVI1-OP. . . . . . . . ... ... .... DUV11 User Guide
EK-DZVI1-TM. . . . . . . . DZV11 Asynch Multi Technical Manual
EK-DZV11-TM. . . . . . .. DZV11 Asynch Multi Technical Manual
EK-DZV11-UG. . . . . .. DZV11 Asynch Mtlpxr Guide & Addendum
EK-FPF11-TM. . . FPF11 Floating-Point Processor Technical Manual
EK-H927A-CG. . . . . . . ... ... H9275-A Configuration Guide
EKIBVI1-UG . . . . ... .. ... ..... IBV11-A User Manual
EK-KD1HA-CG . . . . . .. LSI-11/2 Processor Configuration Sheet
EK-KDF11-UG. . . . . . ... ... ... .. KDF11-AA User Guide
EK-KDFAA-CG . . . . . .. LSI-11/23 Processor Configuration Sheet
EK-KUVIL-TM. . . . . . ... ... .. .. LSI-11 WCS User Guide
EK-AXVI1-UG. . . . ... ... ... .... KWV11-C User Guide
EK-KXT11-UG. . . . . . . .. ... ... .. KXT11-AA User Guide
EK-KXT11-CG. . . . ... ... .. KXT11-AA Configuration Guide
EKLA120TM . . . . . . . .. ... ... LA120 Technical Manual
EK-LA120UG . . . . . . . . .. ..., LA120-RA User Guide
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CATALOG NO. PUBLICATION

EK-LSIHI-MC . . . . ... ... LSI-11 PDP-11/03 Maintenance Card
EK-LSH1-TM . . . . . .. ... ... LSI-11 PDP-11/03 User Manual
EK-LSIFS-SV . . . . . .. ... .. ".LSI-11 System Service Manual
EK-MCVID-UG . . . . .. .. ... .. ... MCV11-D User Guide
EB-20912-20 . . . . . Microcomputer And Memories Handbook 1982
EB-2017520 . . . . . .. Microcomputer Interface Handbook 1981
EK-MSVIDOP . . . . . . . ... .. ... MSV11-D/E User Manual
EK-MSVOL-UG . . . ... ... ....... MSV11-L User Guide
EK-MSVOP-UG . . . . . ... ... ..... MSV11-P User Guide
EB-19402-20 . . . . .. ... .. .. PDP-11 Processor Handbook
EK-TO3LO-OP. . . . . . . . .. ... PDP-11/T03-L System Manual
EK-VO3LO-OP. . . . . .. ... ... PDP-11/V03-L System Manual
EK-1VO3L-IP . . . . ... ... ... PDP-11/V03-L Unit Assembly
EK-11V23-IP . . . . .. ... ... PDP-11/V23 Unit Assembly |IPB
EK-11V23-OP . . . . . . . .. ... .. PDP-11/V23 System Manual
EK-PWRPKCL . .. ... ... .... Power And Packing Catalog
EK-RLO12.PG. . . . ... .. ... RKLO01/02 Pocket Service Guide
EK-RLO12TM. . . . .. ... ... RLO01/02 Disk Drive Tech Manual
EKRLO122UG. . . . . ... ... ... .... RLO1/02 User Guide
EK-RLO12WS. . . . . . . . . .. RLO1/02 P.M. Worksheet 25/P KG
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CATALOG NO. PUBLICATION

EK-RLTERPS. . . . .. . ... ... RLO1/02 Pocket Service Guide
EK-ORLO1-IP . . . . . e e e e RLO1 Disk Drive IPB
EK-ORLO2:IP . . . . . . . .. . ... .. ... RLO2 Disk Drive IPB
EK-RLO122TM. . . . . . ... ... RLO1/02 Disk Drive Tech Manual
EK-RLVI1-TD . . . . . . . .. RLV11 Controller Tech Desc. Manual
EK-RLV12-UG. . . . ... ... ! FTB ........ RLV12 User Guide
EK-ORXO1-IP . . . . . . . . .. . ... ... RX01 Floppy Disk IPB
EK-ORXOt-MM . . . . . ... .. RX01/08/11 Maintenance Manual
EK-ORX02-IP . . . . . .. .. ... ..... RX02 Floppy Disk IPB
EK-ORX02-TM. . . . . RX02 Floppy Disk Systems Technical Manual
EK-ORX02-UG. . . . . . . .. RX02 Floppy Disk System User Guide
EK-OSB11-DG. . . . . .. SB11 Series OEM Sys Design Users Guide
EK-OSB11-IP . . . . . . . .. . ... .. SB11 Microcomputer IPB
EK-TUSBE-CG. . . . .. .. .. ... TU58-EA Configuration Guide
EK-OTU58-EC. . . . . . . .. TUS8 DECtape Customer Equip Care
EK-OTUS8IP . . . . ... ... ... TU58 Cartridge Tape Drive Ipt
EK-OTUS8-PS. . . . .. ... TUS8 DECtape Il Pocket Service Guide
EK-OTUS8-TM. . . . . . . . .. TU58 DECtape-11 Technical Manual
EK-OTUS8-UG. . . . ... ... ... TU58 DECtape-11 User Guide
EK-OTUS8WS . .. ... .... TU58 DECtape Installation Sheet
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CATALOG NO. PUBLICATION .

EK-VTI100-UG. . . . . . . .. ... ... .... VT100 User Guide
EDVTI03-CG. . . ... ... ..... VT103 Configuration Guide
EK-VT103-UG . . . . . .. VT103 LSI-11 User Guide And Addendum
EK-VT103-IP . . . . ... ... ..... VT103 Unit Assembly IPB

EK-VT1X3-CG. VT1X3-MM Maintenance Module Configuration Sheet

EK-VTI125-UG. . . . . . . . .. .. ... ... VT125 User Guide

Option Bulletins/Postcards/Miscellaneous

EJ-2172553. . . . . . ... .. AAV11-C Analog I/0 Board Postcard
EJ-2172453. . . . . . ... .. ADV11-C Analog I/0 Board Postcard
EJ2172653. . . . . .. .. .. AXV11-C Analog I/O Board Postcard
ED-2104953 . . . . .. AAV11-C, ADV11-C, AXV11-C Option Bulletin
ED-18321-53 . . .. . .. Asynchronous Interface LSI-11 (DLV11-E)

AA-K724A-TC . . .Basic-11/RT-11 Installation Guide & Release Notes

ED09371-53 . . .. ... .. .. Battery Backup-LSI-11 Eng. Note
EA-19971-18 . . . . . .. Coming To Terms With IBM & Networking
GA-18195-75 . . . . . . .. Computer Maintenance Alternative Use
ED-0670392 . . .. .. DDV11-B 9X6 Slot LSI-11 Backplane Bulletin
EJ-1982253. . . . . ... .. DPV11-DA Synchronous Line Interface
ED-20086-53 . . . . .. . ... ..... DPV11-DA Option Bulletin



CATALOG NO.

ED-18511-53

ED-18326-53

ED-17472-53

ED-18322-53

EA-20360-53

ED-18762-53

ED-07494-53

ED-18328-53

EJ-21048-53. . .

EJ-21347-53. . . .

ED-21608-20

ED-21394-53

ED-18967-18

ED-18966-18

ED-19211-56 . .

ED-08193-18

ED-17474-53

ED-18327-53

ED-18324-53

ED-18323-53

APPENDIX F

PUBLICATION

....... - - - ... .DRV11-J Option Bulletin

EPROM/P ROM/ROM Module LSI-11 (MRV11-C)

...... EPROM/P ROM/ROM Module March 79
....... Four-Channel LSI-11 Micro (DLV11-J)
.............. H9275-A Option Bulletin
...... High Density Parallel Interface DRV11-J
........ IBV11-A Interface Option For LSI-11
........ |IEEE Interface OPT LSI-11 (IBV11-A)

.KWV11-C Programmable RealTime Clock Postcard

KXT11-AA (SBC-11/21) Processor Board Postcard

............. KXT11-AA Option Bulletin
............. KWV11-C Option Bulletin
............ LA38 DECwriter Il Terminal
.......... LA120 DECwriter Ill Data Sheet
....... LA120-RA DECprinter Il Bulletin 4/80
........ LA180 DECprinter Data Sheet 06/78
. . . . LSI-11 Mounting Chassis/P Ower March 79
....... LSI-11 Multifunction ModulE (MXV11)
. . . . LSI-11 Option Memory Module (MSV11-DD)

....... LSI-11/2 Central Processor (KD11-HA)
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CATALOG NO. PUBLICATION

ED-1839318 . . . ... ... ... .. LSI-11/23 Data Sheet Oct 79
ED-1832553 . . .. .. .. LSI-11/23 High Performance (KDF11-AA)
EH-17898-20 . . . .. .. .. LSI-11/23 (PDP-11/23) Reference Card
EA-17057-18 . . . . . . . . . ... ... LSI-11/23 Microcomputer
ED-1839353 . . .. ... .. ... .. LSI-11/23 Option Bulletin
EE-1921353. . . . . .. Micro Products Group Product Description
EJ-1838253. . . . . .. .. Microcomputer Products Group U-note
EA-1833453 . . .. . .. Microcomputer Products Selection Guide
EA-2006553 . . .. ... ... Microcomputer Software Brochure
EJ-22088-53. . . . . . MCV11-D CMOS Read/Write Memory Postcard
ED-2204553 . . . . ... .. ... ... MCV11-D Option Bulletin
ED-0801253 . . .. ... ... ..... MRV11-B Option Bulletin
ED-20881-53 . . . . ... .. ... ... MSV11-L Option Bulletin
ED-1747053 . . . . . . .. MXV11 Multifunction Module March 79
EH-0704353 . ... ... .... PDP-11/03, LSI-11 Reference Card
EA-1944218 . . . . . .. . .. RT-11 Single-User Realtime Systems
EJ18922-28. . . . . . .. ... RT-11 Technical Summary
ED-20997-63 . . .. ... ... ... ... RXO2 Option Bulletin
AE-3438C-TC . . . . ... .. SPD 9.2.2 Papertape Support Package
AE-JS514A-TC . . . . . . . . . ..o SPD 10.16.0 RT-11



APPENDIX F

CATALOG NO. PUBLICATION

AED431F-TC. . . . . . . . . ... .. .. SPD 10.72.6 DECnet-RT
AE3393M-TC. . . . . . . .. . . ... ... SPD 12.1.14 RT-11
AE-DOO7D-TC. . . . . . . . . . .. ... ... SPD 1243 RT2
AE-334H-TC . . . . . . . . ... ... ". SPD 12.5.8 BSC-11/RT-11
AE-3395L-TC . . . . ... ... ... ... SPD 12.10.12 F IVIRT-11
AE-H257B-TC. . . . . .. .. ... SPD 12.14.1 Instrument Bus Sub
AE-3397F-TC . . . . . .. ... ... SPD 12.20.6 MU BSC-11/RT-11
AE-H585B-TC. . . . . ... ... .... SPD 12.21.1 PROM/RT-11
AEH509C-TC. . . . .. ... ... ... SPD 12.22.2 FMS-11/RT-11
AE-J673A-TC . . . . . .. SPD 12.29.0 Fortran/RT-11 Lab Extensions
AE-J698A-TC . . . . . . . . . .. ... .. SPD 14.42.0 APL-11/RT
AE-DBO7C-TC. . . . . . . . . . . ... SPD 15.44.2 LSP-11
AE-3413ETC . . . . .. .. .. ... .. ... SPD 15.45.6 SSP-11
AED370CTC. . . . .. ... ... SPD 15.90.2 LSI-11 Micro Tools
EA-18784-53 ........ The Story Behind LSI-11 Microcomputer
EA-1997353 . ... ... ... TU-58 Option Bulletin October 1980
ED-1747353 . . .. . .. .. Universal Prom Programmer March 79
ED-1900053 . . .. . . .. VT103/L SlI-11 Video Terminal April 1980
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CATALOG NO.

EJ-N0571-26

EJ-N0994-53

EJ-N0995-53

EJ-N0002-53

EJ-N0OO17-53

EJ-N1198-53

EJ-N1269-53

EJ-NO076-53

EJ-N0851-53

EJ-N0983-53

EJ-N1071-63 .

EJ-N1078-53 . .

EJ-N1093-53

EJ-N1095-63 . .

APPENDIX F

Brochures/Articles/Posters

PUBLICATION

......... LSI-11 Trio Calls The Tune Article
......... Canadian Stock Exchange Article
........ Manufacturing Memory Tester Article
.............. It’s An Inside Job Article
............... Digital Controls Article
........ Low-cost 16-Bit Microcomputer Article
...... Airborne Data Acquisition System Article

...... If You Don’t Have Millions In R&D Your

Microcomputer Should Ad Reprint

. . . .We’re Giving 8-BIT Micros A Run For Their

Money Ad Reprint

. . We’ve Just Given Wyle The Business Ad Reprint

. .We’ve Turned A Good Partnership Into A Great

Separation Ad Reprint

. . . We've Designed Our Microcomputers For Your

Toughest Application Ad Reprint

....... We’ve Improved Our Memory Ad Reprint

We’ve Just Given Pioneer The Business Ad Reprint

...... Digital’s New 16-BIT Falcon Ad Reprint
..... Our Microcomputers Are Faster Ad Reprint

.............. Mighty Micro Press Kit
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CATALOG NO. PUBLICATION

BJ-2187553. . . . . . .. ... Falcon Press Kit
EJ-21317-53. . . . . . .. ..o oo L. Mighty Micro Poster
BJ22251-53. . . . . . . ..o 0oL Falcon Poster
EA-18097-18 . . . . .. . .. Digital Family Of Terminals Brochure
EA2133318 . . . . . oo LSI-11 Family Brochure
EA2331218 . . . . . .. ... .. ... MICRO/PDP-11 Brochure
EJ-22333-18. . . Microcomputer Products Chips-Systems-Supplies

Brochure

EA-2160753 . . .. ... ... ... Micropower/Pascal Brochure
EA-18924-18 . . . . .. PDP-11 Microcomputer Members Brochure
EA-23755-18 . . .PDP-11(Your Investment For The Future) Brochure
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AAV11-A four-channel, 12 bit digital-
to-analog converter, 5, 29-36

AAV11-C analog output board, 5,
37-44

address compare circuit, 263
addresses, 25
for DLV11 serial line unit, 214
memory, 4
ROM, BDV11 selection of, 119,
121

supported by LSI-11 bus, 2
see also device addresses; register
addresses

addressing
by DRV11, 294-295
by REV11-A and REV11-C, 457

-address latch, 263

ADDRESS MATCH signal, 394
address space, /O page in, 2
ADREN H signal, 186, 194

ADV11-A analog-to-digital
converter, 5-6,45-52
KWV11-A programmable realtime
clock for, 420

ADV11-C analog-to-digital
converter, 6, 53-69
AINIT H signal, 300
analog-to-digital converters
ADV11-A, 5-6,4552
ADV11-C, 6,53-69
analog input/output board, 6-7, 70-
87
analog output board, 5, 37-44

asynchronous line interfaces,
DLV11-E, 217-237
DLV11-F, 238-257
DLV11-J, 258-286

asynchronous multiplexer,
352-356

asynchronous receiver/
transmitter, 15, 144-161

9-10

10-11,

Index

ATTN signal, 324

AXV11-C analog input/output
board, 6-7,70-87

13, 88-94
13, 95-103
13, 104-112

BA11-VA mounting chassis/power
supply, 14,113-115

backplanes, 12-13
on BA11-M expansion box,
on BA11-N mounting box,
on BA11-S expansion box,
109
DDV11-B, 205-210
H909-C general purpose logic
enclosure for, 365
H9270, 366-371
H9273-A, 372-375
H9275-A, 376-382
H9276, 383-386
H9281, 387-392
installation of DRV11 parallel line
uniton, 305

bank 7 (/O page), 2

baud rate control
on DLV11-E, 221,227
on DLV11-F, 241, 247-248
on DLV11-J, 262,278-279
on DLV11-KA, 290-291

BBS7 L bus signal, 2, 264, 397
BCO5C cable, 236, 255
BCO8R maintenance cable, 313

BA11-M expansion box,
BA11-N mounting box,
BA11-S expansion box,

88
95-98
107-

BCV1B bus expansion option, 89,
90
BDAL lines, 3
in BDV11, 117,119
in DCK11-AA and DCK11-AC, 164,
169
in DCK11-AB and DCK11-AD, 187,

190
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in DLV11-E,
in DLV11-F,
in DLV11-J,
DRV11 and,

in NDV44_ D
Hiwvnyvii~w,

in DRV11-P,
in IBV11-A, 394, 397
in LPV11, 456

BDCOK H signal
in DLV11-E, 221
in DLV11-F, 242
in DLV11-J, 265, 266
in H780, 357
in H9275-A, 380
in H9281, 390

BD INIT H signal,
BD INIT L signal,

BDIN L signal
in DCK11-AA and DCK11-AC,
165, 170
in DCK11-AB and DCK11-AD,
191
in DLV11-E, 220
in DLV11-F, 240
in DLV11-J, 262, 263
in DRV11, 295, 298
in DRV11-B, 318,336
inIBV11-A, 394

BDMGI L signal,
BDMGO L signal,
BDMR L signal,

BDOUT L signal,
in DCK11-AA and DCK11-AC,
170
DCK11-AB and DCK11-AD,
in DLV11-J, 262,263
in DRV11, 295
in DRV11-B, 336
inIBV11-A, 394

BD SEL signal, 263

BDV11 diagnostic bootstrap,
terminator, 16, 116-143

458
458

162,

190,

183, 317, 458, 486
186, 317, 458, 486
185, 194, 317

165,

190

RXV21 floppy disk option
bootstrapped with, 484

BEVNT L signal, 74, 136, 380, 390,
429

BEVNT registers,

BHALT L signal,
390

BIAKI L signal,
in DCK11-AA and DCK11-AC,
in DLV11-E, 220, 221
in DLV11-F, 241
in DRV11, 298
in DRV11-B, 336 BIAKO L

signal,

in DCK11-AA and DCK11-AC,
in DLV11-E, 220, 221

in DLV11-F, 241

in DRV11, 298

in REV11-A and REV11-C, 458
in TEV11, 486

BINIT H signal,

BINIT L signal,
in DCK11-AA and DCK11-AC,
inDLV11.J, 265
in DRV11, 298, 310, 313
in REV11-A and REV11-C, 458

BIRQ L signal

in DCK11-AA and DCK11-AC,
170

in DCK11-AB and DCK11-AD,
in DLV11-E, 220

in DLV11-F, 241

inDLV11-d, 262

in DRV11-B, 336

bootstrapping
BDV11for, 16,116-143
REV11-A and REV11-C for,
457-458
of RXV21, 484-485
see also initialization

BPOK H signal, 357,380, 390, 483

131
221, 242, 265, 380,

162

162

299

162

162,

191

17,
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break logic
on DLV11-E, 221
on DLV11-F, 242

on DLV11-J, 265-266, 280
BREAK signal, 265
BRPLY L signal

in DCK11-AA and DCK11-AC,
in DCK11-AB and DCK11-AD,
in DLV11-F, 240

in DLV11-d, 262, 263

in DRV11, 295

in DRV11-B, 318,336
inIBV11-A, 394

BSACK signal, 317,318, 336
BSYNC L signal,

in DCK11-AA and DCK11-AC, 165

in DLV11-J, 262, 263
in DRV11, 2094

in DRV11-B, 318,336
inIBV11-A, 394

buffer/preset registers (BPRs)
on KWV11-A, 422
on KWV11-C, 428, 429, 431,432

burst mode DMA, 319

bus address registers (BARs)
on DCK11-AB and DCK11-
AD, 189, 194
on DRV11-B, 315, 318, 325, 327,
336, 337
on RXV21, 473

bus interfaces
on DLV11-E, 218
on DLV11-F, 240
on DLV11-J, 263-264

bus priority, on H9275-A
backplane, 381-382

bus restrictions, on H9275-A
backplane, 382

bus signals
on DZV11, 355
on H9275-A backplane, 380-381

on H9276 backplane, 383
on H9281 backplane, 390
on TEV11 terminator, 486

bus termination

on H9275-A backplane, 382
on H9281 backplane, 391

165 bus transceivers, 456
190 pys transfer IC

in DCK11-AA and DCK11-AC, 161,
167-169, 174-179
in DCK11-AB and DCK11-AD, 187,
190-191, 194, 199

inIBV11-A, 394
BVENT L signal, 121
BWTBT L signal, 164, 295, 336, 394

cables, 14
for BA11-M expansion box, 89
for DLV11-E asynchronous line
interface, 236
for DLV11-F asynchronrous line
interface, 255
for DLV11-J four-channel
asynchronous serial line
interface, 283-286
for DLV11-KA ElA-t0-20 mA
converter unit, 290
for DRV11-B DMA interface, 331-
332
for DRV11 parallel line unit,
313
for H9276 backplane, 384
for IBV11-A instrument bus
interface, 408
in LPV11 printer option, 449, 453
on W9500 high-density wire-
wrappable modules, 507

205, 206, 376

12, 487-494

305,

card cages,
cartridge tape drive,
CD bus, 383
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central processing units, see
processors

CHANHB signal, 195
CHANI B signal, 195

CHIPKITs, 15-16
DCK11-AA and DCK11-AC program
transfer interfaces, 160-179
DCK11-AB and DCK11-AD direct
memory access interfaces, 180-
204

CLK-A signal, 181
CLK-C signal, 181
CLK-L signal, 185

clocks

with ADV11-A, 45

KPV11-A, KPV11-B and KPV11-
C, 415419

KWV11-A, 45,420-425
KWV11-C, 426-448

CNT1A signal, 181
CNT4 signal, 183

communications,
DC319-AA DLART asynchronous
receiver/transmitter for, 144
DLV11-E asynchronous line
interface for, 217-237
DLV11-F asynchronous line
interface for, 238-257
DLV11-J four-channel
asynchronous serial line interface
for, 258-286
DLV11 serial line unit ;for, 211-
216
DUV11 line interface for, 347-351
DZV11 asynchronous multiplexer
for, 352-356
onLSIl-11bus, 2
options for, 9-11
VK170-CA serial video module
for, 498, 501

configuration registers, 129
configurations, 25

for AAV11-A four-channel, 12 -bit
digital-to-analog converter, 30-36
for AAV11-C analog output

board, 3840

for ADV11-A analog-to-digital
converter, 48-52

for ADV11-C analog-to-digital
converter, 59-65

for AXV11-C ananalog input/output
board, 82-87

for BA11-M expansion box, 89-94
for BA11-N mounting box, 99-101
for BDV11 diagnostic, bootstrap,
terminator, 122-131

for DDV11-B backplane, 206-209
for DLV11-E asynchronous line
interface, 222-236

for DLV11-F asynchronous line
interface, 243-257

for DLV11-J four-channel
asynchronous serial line

interface, 267-285

for DLV11-KA ElA-t0-20 mA
converter unit, 288-292

for DLV11 serial line unit, 211-215
for DRV11-B DMA interface, 325-
330

for DRV11 parallel line unit, 299-
313

for DUV11 line interface,
for DZV11 asynchronous
multiplexer, 353-356
for H909-C general purpose logic
enclosure, 365

for H9270 backplane, 370-371

for H9273-A backplane, 373-375
for H9275-A backplane, 377-382
for H9281 backplane, 387-392

for IBV11-A instrument bus
interface, 397-409

for KPV11-A, KPV11-B and KPV11-C
powerfail/linetime clock/
terminators, 417

for KWV11-A programmable
realtime clock, 422-425
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for KWV11-C programmable
realtime clock, 441-447

for REV11-A and REV11-C
terminators, DMA refreshes,
bootstraps, 458

for RSV11 floppy disk option,
464

for RXV21 floppy disk option,
475

for VK170-CA serial video
module, 496-503

W9500 high-density wire-wrappable
modules for, 504

see also jumpers

461-

468

connections
for ADV11-A analog-to-digital
converter, 52
for ADV11-C analog-to-digital
converter, 65-66
for H9270 backplane, 338

connector blocks, 205

connectors, 14
for H9273-A backplane, 372,373
for H9276 backplane, 383
for H9281 backplane, 390
for KWV11-C programmable
realtime clock, 448
for VK170-CA serial video
module, 497
see also jumpers

CON SEL 1 H signal, 264

control and status registers
(CSRs), 3
on ADV11-A, 45,50
on ADV11-A, 55,57-61,63
on AXV11-C, 73-74,77-80
on DCK11-AB and DCK11-
AD, 189, 195, 199-200
on DLV11-E, 220-222 227,231-235
on DLV11-F, 240-242, 250-251,
253-254
on DLV11-J, 264, 265, 270, 271,
274-276

on DRV11, 293, 295, 297, 298, 302-

303, 311, 313

on DRV11-B, 315, 325, 327-330,
337

on DRV11-J, 340

on DZV11, 353,356

on KWV11-A, 422

on KWV11-C, 428-438

for options, 25

on RXV11, 461

on RXV21, 468-472

CPUs, see processors
CSRWHB L signal, 195, 196
CSRWLB L signal, 195

CYCLE REQUEST signal,
331, 336, 337

317, 319,

DACs, see digital-to-analog
converters

DAL lines, 117,119

data buffer registers (DBRs),
on ADV11-C, 55, 58, 59, 62
on AXV11-C, 73,74, 80-81
on DLV11-E, 220
on DLV11-F. 240
on DRV11-B, 315, 325, 330
on DRV11-J, 340
on RXV11, 461
on RXV21, 468, 472-473

data communications, see
communications

3

data transfers
DRV11-B DMA interface for,
317-319, 331
on DRV11 parallel line unit,
298-310
see also communications
data registers, 25

DATA TRAMS H pulse,
297,310-313

DATEN L signal,

314,

297-

294, 295,

186

616



DATEX L signal, 195

DATI bus cycle
in DCK11-AB and DCK11-AB,
in DRV11, 294, 297
in DRV11-B, 331, 337
in LPV11, 456

DATIN L signal,
DATIOB bus cycle,
DATIO bus cycle,
DATIO L signal,

DATOB bus cycle,
318, 336, 394

DATO bus cycle,
in DCK11-AB and DCK11-AD,
in DRV11, 297,310
in DRV11-B, 317-318, 331, 336

DCO003 interrupt logic IC
in DCK11-AA and DCK11-AC,
164, 170, 172
on DCK11-AB and DCK11-AD,
inIBV11-A, 396

DCO004 protocol logic IC,
in DCK11-AA and DCK11-AC,
164-167, 169-170, 173
in DCK11-AB and DCK11-AD,
191,
inIBV11-A, 394

DCO005 bus transfer IC,

184
394
337
184
297, 310, 317-

in DCK11-AA and DCK11-AC, 161

167-169, 174-179
in DCK11-AB and DCK11-AD,
190-191, 194, 199
inIBV11-A, 394

DCO006 word and address counter
IC, 180-183, 194, 195, 201-202
DC010 DMA logic, 180, 183-187,
191-196, 203-204

DC319-AA DLART asynchronous
receiver/transmitter, 15, 144-161

DC-to-DC power inverters,
267

195

195,

160-

160.

190

187

222,242,

DCK11-AA program transfer
interface, 15, 160-179

DCK11-AB direct memory access
interface, 15-16, 180-204

DCK11-AC program transfer
interface, 15, 160-179

DCK11-AD direct memory access
interface, 15-16, 180-204

DDV11-B backplane, 13,205-210
H909-C general purpose logic,
enclosure for, 365

device addresses,
on ADV11-C, 58,64
on AXV11-C, 77,81-82
on DRV11, 300-301
on DRV11-B, 325-326
on DRV11-P, 343
on DUV11, 348
onIBV11-A, 397-398
on KWV11-A, 422

191  on KWV11-C, 441

device priority, on H9281
backplane, 391

device registers, 2-3
on AAV11-A, 32
on DLV11-J, 270-271
on DZV11, 353,355
on KWV11-A, 422
on RXV11, 463

D/F signal, 182

diagnostics, BDV11 for,
differential amplifiers, 74
68-69

digital-to-analog converters
(DACs),

AAV11-A, 5,29-36

AAV11-C, 5,37-44

on AXV11-C, 70, 74-76, 82, 86

DIN H signal, 186,195

direct memory access (DMA)
interfaces, 15-16

differential inputs,
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DCK11-AB and DCK11-AD, 180-

204
DRV11-B, 314-337

display registers, 129
displays, on BDV11, 121

DLART (DC319-AA) asynchronous
receiver/transmitter, 15, 144-161

DLV11-E asynchronous line
interface, 9,217-237

DLV11-F asynchronous line
interface, 9-10, 2389-257

DLV11-J four-channel asynchronous
serial line interface, 10, 258-286

DLV11-KA ElA-to-20 mA converter
unit, 287-292

DLV11 serial line unit, 9,211-216

DMA logic, 180, 183-187, 191-196,
203-204

DMA refresh option,
DOUT H signal, 186

DRCSR register, 295, 297, 298, 302-
303, 311, 313

DRINBUF register,
298, 304, 310, 313

DROUTBUF register,
298, 304, 310, 313

DRV11-B DMA interface, 7,314-337

DRV11-J high-density parallel
interface, 7,338-341

DRV11 parallel line unit, 7,293-313

DRV11-P LSI-11 bus foundation
module, 8, 342-346

DUV11 line interface,

DZV11 asynchronous
multiplexer, 10-11, 352-356

17, 457-458

294, 295, 297,

294, 295, 297-

10, 347-351

ENACLK H signal,
ENADATA H signal,

163
163

ENAST H signal,

ENBCLK H signal,
ENBDATA H signal,
ENB H signal, 166
ENBST H signal, 163

enclosures, 13-14
BA11-M expansion box,
BA11-N mounting box, 95-103
BA11-S expansion box, 104-112
BA11-VA mounting chassis/power
supply, 113-115
H909-C general purpose logic
enclosure, 364-365

ENX CLK* line, 170
ENX DATA* line, 170, 191

errors
display of, on BDV11, 121
interrupts on, on ADV11-C, 58
interrupts on, on AXV11-C, 78

163
163
163

88-94

error and status registers, 474-475
expansion boxes, 13
BA11-M, 88-94
BA11-N mounting box as, 95
BA11-S, 104-112

external triggers, see triggers,
external

311-312

floppy disks, 11
RXV11, 459-464
RXV21, 465-485

four-channel asynchronous serial
line interface, 10, 258-286
four-channel, 12-bit, digital-to-analog
converter module, 5, 29-36

FUNCT signals, 324

flags, request,
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HO034 system unit mounting-
frame, 205

HO0341 cardcage, 205, 206
H403-A AC input panel, 85
H403-B AC input box, 104, 107

H780 power supply, 14, 357-363
included in BA11-M expansion
box, 88

H7861 power supply, 95
included in BA11-N mounting
box, 95

H863 connector block, 205

H909-C general purpose logic

enclosure, 13, 364-365
DDV11-B backplane mounted
in, 205

H7861 power supply, 107

H8030 connector block, 205

H9270 backplane, 12, 366-371
included in BA11-M expansion
box, 88

H9273-A backplane, 12,372-375
included in BA11-N mounting
box, 9598

H9275-A backplane, 12, 376-382

H9276 backplane, 12-13, 383-386
on BA11-S expansion box, 107-
109

H9276 logic assembly, 104, 106
H9281 backplane,, 13, 387-392

high-density parallel interface, 7,
338-341

high-density wire-wrappable
modules, 14-15, 504-508

IBV11-A instrument bus
interface, 8, 393-414

ICs, see integrated circuits

initialization '
of DRV11, 298-299, 313
remote, of VK170-CA serial video
module, 503
of REV11-A and REV11-C, 458
of RXV21, 482
see also bootstrapping

INITO L signal, 162, 170, 265
INIT signals, 324

input data buffer registers
(IDBRs), 315, 325,330

input data interface, in DRV11, 310

installation
of BA11-S expansion box, 109-112
of DDV11-B backplane, 206
of DLV11-E asynchronous line
interface, 236
of DLV11-F asynchronous line
interface, 255
of DLV11-KA ElA-to-20 mA
converter unit, 290
of DRV11 parallel line unit, 305
of TU5S8 cartridge tape drive, 490
491
of VK170-CA serial video
module, 499

instrument bus control (IBC)
registers, 396

instrument bus data (IBD)
registers, 401, 405-406

instrument bus interface, 8, 393-414

instrument bus status (IBS)
registers, 401, 403-405

integrated circuits (ICs), 15-16
DC319-AA DLART asynchronous
receiver/transmitter, 144-161
DCK11-AA and DCK11-AC program
transfer interfaces, 160-179
DCK11-AB and DCK11-AD direct
memory access interfaces, 180
204
mounted on DRV11-P LSI-11 bus
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foundation module, 342 for TUS8 cartridge tape drive, 491

on W9500 high-density wire- for VK170-CA serial video
wrappable modules, 507 module, 496-497

interfaces, interrupt bus, 397
AAV11-A four-channel, 12-bit interrupt logic IC,
digital-to-analog converter, 5,29- i, DCK11-AA and DCK11-AC, 160-
36 164, 170, 172
AAV11-C analog outputboard, 5, jn DCK11-AB and DCK11-AD, 191
37-44 in IBV11-A, 396

ADV11-A analog-to-digital

converter, 5-6,45-52 interrupts, 3-4

ADV11-C analog-to-digital interrupt vectors,

converter, 6,53-69 on ADV11-A, 51

AXV11-C analog input/output on ADV11-C, 55,58, 63
board, 6-7,70-87 on AXV11-C, 77-78,84
DCK11-AA and DCK11-AC program  on DLV11-E, 220-221, 227
transfer interfaces, 160-179 on DLV11-F, 240, 241, 243

DCK11-AB and DCK11-AD direct on DLV11-J, 264-265, 276-278
memory access interfaces, 180 on DRV11, 298

204 on DRV11-B, 326

DLV11-E asynchronous line on DRV11-J, 340

interface, 217-237 on DRV11-P, 345

DLV11-F asynchronous line on DUV11, 350

interface, 238-257 onDZV11, 353

DLV11-J four-channel on IBV11-A, 396, 398-401
asynchronous serial line on KWV11-A,  422-423
interface, 258-286 on KWV11-C, 432,443
DRV11-B DMA interface, 7,314 on RXV11, 461

337 RXV21, 468

DRV11-J high-density parallel INTR CTL signals, 396
interface, 7,338-341 .

DRV11 parallel line unit, 7,203 WD Lsignal, 165,190,195, 220,
313 240 _

DRV11-P LSI-11 bus foundation /O control logic,

module, 8, 342-346 on DLV11-E asynchronous line
DUV11 line interface, 10, 347-351  interface, 218-220

DZV11 asynchronous on DLV11-F asynchronous line
multiplexer, 352-356 interface, 240

IBV11-A instrument bus on DLV11-J four-channel
interface, 393-414 asynchronous serial line
KWV11-A programmable reaitime ~ interface, 262-263

clock, 8, 420-425 on DRV11 parallel line unit, 295

KWV11-C programmabile realtime  I/O page (bank 7), 2, 4
clock, 89,426-448 JA L signals, 168
in LPV11 printer option, 449, 453 gnais,
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jumpers,
on AAV11-A
on AAV11-C,
on ADV11-C, 1,
on AXV11-C, 73,74,81,82,
on BDV11, 119,122,127
on DLV11-E, 218222, 225-226,
229-230
on DLV11-F, 240, 241, 243, 245-
250
on DLV11-J,
279, 280
on DLV11-KA EiA-t0-20 mA
converter unit, 288
on DRV11, 294, 299-301
on DZV11, 354-355
on H9273-A, 374
on H9275-A, 376-377
on KPV11-A, KPV11-B and KPV11-
C, 417
on RXV1i1,
for RXv21, 468
on TEV11, 486
on TU58, 491
on VK170-CA, 499, 501-503
see also configurations,

keyboards, VK170-CA serial video
module interface for, 496-497
KVP11-A powerfail/linetime clock/
terminator, 16,415-419

KVP11-B powertfail/linetime clock/
terminator, 16, 415419

KVP11-C powerfail/linetime clock/
terminator, 16,415-419

KWV11-A programmable realtime
clock, 8,420-425
used with ADV11-A, 45

KWV11-C programmable realtime
clock, 8-9,426-448

LA180 lineprinter,
182

line interfaces
DUV11, 10, 347-351

35
41

55, 56, 59, 61, 63-65

85, 87

259, 262, 267-270,

461

449, 453
LD signal,

see also asynchronous line
interfaces

lineprinter systems, 449-456
linetime clocks, 415-419
logic box bases

for BA11-N mounting box, 98, 101
for BA11-S expansion Box, 107
logic box covers
for BA11-N mounting box, 98-100
for BA11-S expansion box, 107
LPO5 line printer, 449, 453
| PV11 printer system option, 11,
449-456
LSI-11 bus, 1-3
BA11-M expansion box for, 88, 89

configurations for, 25

DCK11-AA and DCK11-AC program
transfer interfaces for, 160
DLV11-E asynchronous line
interface for communications

by, 217,218

DLV11-F asynchronous line
interface for communications

by, 238,240

DLV11-J four-channel
asynchronous serial line interface
for peripherals to, 258, 259, 263-
264

DRV11-B DMA interface for data
transfers by means of, 314
DRV11 paralilel line unit for,
DRV11-P foundation module
for, 342-346

DUV11 line interface for, 347
DZV11 asynchronous multiplexer

293

for, 352
H780 power supply for, 357, 360
on H9276 backplane, 383-384

on H9281 backplane, 387
IBV11-A instrument bus interface
for, 393-397

KWV11-C programmable realtime
clock for, 426
power failon, 483
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specifications for modules for, 4-
5

LSI-11 bus foundation module, 8,
342-346

LSI-11 family, 1-4

LSI-11/2 modules, 113

LSI-11/23 modules, 13

LSI-11 processors see processors

M7946 interface module, 461
M7954 interface module, 393
M7957 module, 352,353
M8027 interface module, 453
M8029 interface module, 468
M9404 connector module, 384
M9405 connector module, 384

maintenance mode logic
on DLV11-E, 222
on DLV11-F, 242
on DRV11, 298

MASTER H signal,

MATCH H signal
in DCK11-AA and DCK11-AC,
170,174
inDLV11-E, 218
in DLV11-F, 240
inDLV11-J, 263,264

MAX-A signal, 182
MAX-C signal, 182,195

memory
in BDV11, 16, 116-143
DCK11-AB and DCK11-AD direct
memory access interfaces
for, 180-204
inDRV11, 295
DRV11-B DMA interface for,
337
in REV11-A and REV11-C, 457

185

168,

314-

RXV11 floppy disk option, 459-464
RXV21 floppy disk option, 465-485
TUS8 cartridge tape drive, 12, 487-
494

memory addresses, 4

ME signal, 294, 295

modems
DUV11 line interface for, 347

DZV11 asynchronous multiplexer
for, 352, 354-355

modules
DLV11-E asynchronous line
interface, 217-237
DLV11-F asynchronous line
interface, 238-257
DLV11-J four-channel
asynchronous serial line
interface, 258-286
DRV11-P LSI-11 bus
foundation, 342-346
DZV11 asynchronous
multiplexer, 352-356
in LPV11 printer option, 449
mounted in BA11-M expansion
box, 8%
mounted in BA11-N mounting
box, 96,98
mounted in BA11-S expansion
box, 107
mounted in BA11-VA mounting
chassis/power supply, 113-115
mounted in DDV11-B
backplane, 206, 209
mounted in H9276 backplane, 383
specifications for, 4-5, 18-24
TEV11 terminator, 486
TUS8 cartridge tape drive, 487-494
VK170-CA serial video, 495-503
W9500 high-density wire-
wrappable, 14-15, 504-508

mounting boxes, 13
BA11-N, 95-103
BA11-S expansion box as, 104

mounting chassis, 14, 113-115
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MRPLY L signal, 190, 195
multiplexers, asynchronous, 352-
356 .
MXV11 multifunction module, 114
NEW DATA RDY H signal, 294, 295,
298, 310-313
options -
BA11-M expansion box, 88-94
BA11-N mounting box, 95-103
BA11-S expansion box, 104-112

BA11-VA mounting chassis/power
supply, 113-115

backplane, 12-13

BDV11 diagnostic, bootstrap
terminator, 116-143
communications, 9-11
DC319-AA DLART asynchronous
receiver/transmitter, 144-161
DCK11-AA and DCK11-AC program
transfer interfaces, 160-179
DCK11-AB and DCK11-AD direct
memory access interfaces, 180-
204

DDV11-B backplane, 205-210
DLV11-E asynchronous line
interface, 217-237

DLV11-F asynchronous line
interface, 238-257

DLV11-d four-channel
asynchronous serial line

interface, 258-286

DRV11 parallel line unit, 293-313
DLV-KA EIA-t0-20 mA converter
unit, 287-292

DLV11 serial line unit, 211-216
DRV11-B DMA interface, 314-337

DRV11-J high-density parallel
interface, 338-341

DUV11 line interface, 347-351
DZV11 asynchronous
multiplexer, 352-356
enclosures, 13-14

H909-C general purpose logic
enclosure, 364-365

H9270 backplane, 366-371
H9273-A backplane, 372-375
H9275-A backplane, 376-382

H9276 backplane, 383-386
HQ281 backplane, 387-392
IBV11-A instrument bus
interface, 393-414
integrated circuits, 1516
interfaces, descriptions of, 5-9
KVP11-A, KVP11-B and KVP11-C
powerfail/linetime clock/
terminators, 415419
KWV11-A programmable realtime
clock, 420-425
KWV11-C programmable realtime
clock, 426-448
LPV11 printer system, 449-456
miscellaneous, 16-17
peripherals, 11-12
power supply, 14
REV11-A and REV11-C
terminator,

DMA refresh bootstrap,

458
RXV11 floppy disk, 459-464
RXV21 floppy disk, 465-485
specifications for, 4-5
TEV11 terminator, 486
TUS8 cartridge tape drive, 487-494
VK170-CA serial video
module, 495-503
W9500 high-density wire-wrappable
modules, 14-15, 504-508

oscilloscopes, 35

OUTHB L signal, 165,190, 195
OUTLB L signal, 165, 190, 195
output buffers, 189

output data buffer registers
(IDBRs), 315,325,330

output data interface, in
DRv11, 310

457-
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page control registers (PCRs), 119,

128-129, 139, 142
parallel line unit, 293-313

PDP-11 systems, LSI-11 bus
compatibility with, 2

PDP-11/23-PLUS systems, BA11-S
expansion box for, 104

peripheral interfaces
on DLV11-E, 222
on DLV11-F, 242
on DLV11-J, 266, 281
peripherals
DC319-AA DLART asynchronous
receiver/transmitter as, 144
device addresses for, 2
device registers for, 3
DLV11-J four-channel
asynchronous serial line interface
for, 258, 266, 281
interrupts requested by,
options, 11-12

powerfail, on RSV21 fioppy disk
option, 482,483

powerfail/linetime clock/
terminators, 16,415-419

power supplies, 14
BA11-VA, 113-115
for DDV11-B backplane,
H780, 357-363
for H9270 backplane, 368
for H9275-A backplane, 379-380
for H9281 backplane, 390
KLV11-KA EIA-to-20 mA converter
unit for, 287-292

printer system option,

34

209

11, 449-456

priority levels
bus, on H9275-A backplane,
382
device, on H9281 backplane, 391
for interrupts, 3

381-

processors, 2
DC319-AA DLART asynchronous

receiver/transmitter for data
communications by, 144

H9275-A backplane for, 376, 377
interruptsin, 3

transferring A/D data to, on AXV11-
C, 7677

processor status word (PS), 3
program counter (PC), 3

programmable gain amplifiers,
in ADV11-C, 57
in AX\V11-C, 74

programmable realtime clocks
KWV11-A, 45, 420-425
KWV11-C, 426-448

programming
of AAV11-C analog output
board, 41-42
of ADV11-C registers, 57-59
of AXV11-C analog input/output
board, 76-82
of BDV11 diagnostic, bootstrap,
terminator, 116, 132-143
of DLV11-J four-channel
asynchronous serial line
interface, 286
of DRV11-B DMA interface,
331-337
of DRV11-J high-density parallel
interface, 340
of IBV11-A instrument bus
interface, 409-414
of KWV11-C programmable
realtime clock, 431-441
of RXV21 floppy disk option,
483

program transfer interfaces,
160-179

protocol logic IC
in DCK11-AA and DCK11-AC,
164-167, 169-170, 173
in DCK11-AB and DCK11-AD,
19N
inIBV11-A, 394

314,

475

15,

160,

190-
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pseudo-differential inputs, 67-68

random access memory (RAM)
programming, from read-only
memory, on BDV11, 143
on RXV21 floppy disk option,

RD-A signal, 182
RD- signal, 182
read data muitiplexer, 297

read-only memory (ROM)
BDV11, 16,116-143
in DRV11, 295
in REV11-A and REV11-C, 457

read/write registers
on AAV11-C, 41
on BDV11, 119,129

realtime clocks
KWV11-A, 45, 420-425
KWV11-C, 426-448

receiver active circuits
in DLV11-E, 220
in DLV11-F, 241

receiver buffer (RBUF) registers
on DG319-AA DLART, 154-155
on DLV11-E, 220, 233-234
on DLV11-F, 240-242, 251-253

465

on DLV11-d, 260, 262, 264, 270,
274-275
receiver control/status registers
(RCSRs)

on DLV11-E, 220-222, 231-233
on DLV11-F, 240, 241, 250-251
on DLV11-J, 265, 270, 271,274

receiver/transmitter,
asynchronous, 15, 144-161

REC H signal, 168, 169, 187, 199

register addresses
in DLV11-E, 223
in DLV11-F, 243
in DLV11-J, 270-271
in DRV11-B, 325-326
in DZV11, 353,354
in KWV11-C, 432

461
468

in RXV11,
in RXV21,

registers
on AAV11-A,
on AAV11-C,
on ADV11-A,
on ADV11-C,
on AXV11-C,
on BDV11,
142
configuration and, 25
on DC319-AA DLART, 154-157
on DCK11-AB and DCK11-
AD, 189, 190, 194-195, 199-200
device, 2-3
on DLV11-E,
on DLV11-F,
on DLV11-J,
270-276, 286
on DRV11,
310, 311, 313
on DRV11-B, 315, 318, 325, 327-
331, 336, 337,
on DRV11-J, 340
on DRV11-P, 343
on DZV11, 353-356
onIBV11-A, 396, 401-406
on KWV11-A, 422
on KWV11-C, 428-438
on RXV11, 461-464
on RXV21, 468-475, 481

REQ A H signal, 297,298, 311, 313
REQ B H signal, 297,298, 311, 313
REQH signals, 183,194

request flags, 311-312

REV11-A terminator, DMA refresh,
bootstrap, 17,457-458

REV11-C DMA refresh,
bootstrap, 17,457-458

RPLY H signal, 185
RPLY L signal, 295
RQSTA H signal, 163

32
38-41, 44
45, 50
55, 57-63
70, 73-81
119, 127-129, 131, 139,

220-223, 227, 231-236
240-243, 250-255
260, 262, 264, 265,

295, 297-298, 302-304,
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RQSTB H signal, 163
RQST signal, 191
RQSTX* signal, 170
RSYNC H signai, 184-185
RX02 disk drive, 468, 482
RXAC L line, 482

RXCX H signal, 166

RXV11 floppy disk option,
464

RXVv21 floppy disk option,
485

sample and hold amplifiers
in ADV11-C, 57
in AXV11-C, 74

S-A signal, 181

Schmitt triggers
on KWV11-A, 420, 424
on KWV11-C, 426,420,431, 441,
443-447

S-Csignal, 182
sector address registers, 473

SEL L signals, 165-166, 190, 195,

295, 297
serial line unit, 9,211-216
12, 495-503

222

serial video module,
signal peripheral interface,
single cycle DMA, 319
SRUN L signal, 380, 390

standard device addresses,
seedevice addresses

STATUS signals, 324
SYNC H signal, 263

system monitor, on RXV21 floppy
disk option, 484

11, 459-

11, 465-

tape drive, 12,487-494

terminals, VK170-CA serial video
module for, 12, 495-503

terminators, 16,17

BDV11, 116-143

KPV11-A, KPV11-B and KPV11-
C, 415419

REV11-A, 457-458

TEV11, 486

TEV11 terminator, 17,486
used with BA11-M expansion
box, 89,90

TMOUT H signal, 184

track address registers, 473

transceivers
in BDV11 diagnostic, bootstrap,
terminator, 117
bus, in LPV11, 456
DCO005, 161, 167-169, 174-179, 187,
190-191, 194, 199, 394

transmitter control/status registers
(XCSRs)
on DC319-AA DLART, 156-157
on DLV11-E, 220-222, 234-235
on DLV11-F, 240-242, 253-254
on DLV11-J, 265,270, 275-276

transmitter data buffers (XBUFs)
on DC319-AA DLART, 155-156
on DLV11-E, 220, 235-236
on DLV11-F, 240-242, 254-255
on DLV11-J, 262, 264, 270, 276

transmitters, DC319-AA DLART
asynchronous receiver/transmitter
as, 15,144-161

triggers, external
for ADV11-C, 65
for AXV11-C, 85-86
see also Schmitt triggers

TSYNC H signal, 186

TU58 cartridge tape drive,
494

12, 487-
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universal asynchronous receiver/

transmitters (UARTS)
in DLV11-J four-channel
asynchronous serial line
interface, 259-262, 265
in DLV11 serial line unit,
on VK170-CA serial video
module, 499

214-215

VECRQSTB H signal,
241

vector generation logic,

VECTOR H signal
in DCK11-AA and DCK11-AC,
164,170
in DCK11-AB and DCK11-AD,
in DLV11-E, 220
in DLV11-F, 240, 241
in DRV11, 297,298
in DRV11-P, 345

vector interrupts, see interrupt
vectors

161, 170, 220,

264-265

161,

191

vectors
on DRV11, 301
see also interrupt vectors

video module, 12, 495-503

VK170-CA serial video module,
495-503

12,

W9500 high-density wire-wrappable
modules, 14-15, 504-508

W9511 wire-wrappable module,
508

W3512 wire-wrappable module,
508

W9514 wire-wrappable module,
15, 508

Wg515 wire-wrappable module,
508

WCNTO signal, 194

wire-wrappable modules,
504-508

word and address counter IC,
183, 194, 195, 201-202

word count registers (WCRs)
on DCK11-AB and DCK11-
AD, 189,194,195
on DRV11-B, 315, 318, 325, 327,
331, 336, 337
on RXV21, 473

14,
15,
14-

15,

14-15,

180-

XBUF, see transmitter data buffer

XCSR, see transmitter control/status
register

XMIT H signal,
199

117, 119, 168, 169,
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