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Section 1 - General Information

INTRODUCTION

This manual provides the necessary information to install and program the
SCD-DLV11E Asynchronous Serial Line Interface, which replaces DEC's*
DLV11-E module. The SCD-DLV11E is manufactured by Sigma Information Sys-
tems located in Anaheim, California. '

The material in this manual is arranged into the following sections:

Section 1 - GENERAL INFORMATION. This section contains a brief general
description of the SCD-DLV11E. Specifications are included.

Section 2 - INSTALLATION. This section explains the procedures for
equipment installation. Switch settings and jumper installations that
control system configuration are defined.

Section 3 - PROGRAMMING CONSIDERATIONS. This section contains register
data bit functions for programming the SCD-DLV11E.

*DEC and Q bus are registered trademarks of Digital Equipment Corpor-
ation.
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GENERAL DESCRIPTION

The SCD-DLV11E is an asynchronous line interface between the LSI-11 bus
and a serial communication device. It replaces DEC's* DLV11-E and is
software compatible with operat1ng systems and diagnostics designed for
the DEC module.

The dual-wide module converts parallel data from the LSI-11 bus to serial
data for peripheral devices, and it converts serial data from peripheral
devices to to parallel data for the LSI-11 bus. It provides full modem
control and an EIA-type interface.

The SCD-DLV11E module has switch selectable baud rates from 50 to 19.2K;
the baud rate can be either common or split (independent transmit and re-
ceive speeds). The module also provides a switch selectable data word
format that defines parity type, character length, and stop/start bits.

FEATURES

e Full modem control

e External clock input for user-defined baud rate control
e Switch selectable device address and vector interrupt
e Switch selectable baud rates and data format

e Can be used as console interface

e Full duplex operation

INTERFACE SIGNALS

Table 1-1 is defines the interface signals for the SCD-DLV1IE.

BuRG 3M_RBURG
3M | PIN| SIGNAL PIN | SIGNAL
40| A | Protective Ground [3 V | Request to Send
39| B | Signal Ground 22. X | Ring Indicator
38| C | Force Busy IT BB | Carrier
36| E | EIA Interlock JS DD | Data Terminal Ready
35| F | Transmitted Data 13 FF | Secondary Transmitted Data
33| J | Received Data i1 JJ | Secondary Received Data
30 | M | EIA Interlock 2 UU | Signal Ground
25| T | Clear to Send )} VV | Protective Ground

TABLE 1-1: SCD-DLV11E INTERFACE SIGNALS
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SPECIFICATIONS

Power
Requirements:

Interface:

Operating Mode:

Device Address:

Vector Interrupt:

Baud Rate:

Data Format:
Character Bits:
Parity:

Stop Bits:

Start Bits:
Bus Load:
Installation:

Cabling:

Temperature

Operating:
Storage:

Humidity:
Altitude

Operating:
Storage:

Page 3

+ 5VDC @ 1.0A
+12VDC @ 1.18A

Standard EIA RS-232-C/CCITT V.24 with full modem con-
trol (Bell 103, 113, 202C, 202D, and 212)

Full duplex

Switch selectable: 160000 through 177770
Shipped at 175610. Console address at 177560

Switch selectable: 000 through 770
Shipped at 300 (receive), 304 (transmit)
Console interrupts at 60 and 64

Switch selectable: 50, 75, 110, 134.5, 150, 300, 600,

1200, 1800, 2000, 2400, 3600, 4800, 7200, 9600, or
19.2K

5,6, 70r38

0dd, even, or none

1, 1-1/2 (5 level codes only), or 2

1

1

Plugs directly into any dual-wide Q bus slot

Requires 40-conductor cable (not included) to peripher-
al device.

5°C to 50°C
-45°C to 85°C

10% to 95% noncondensing

0 ft. to 10,000 ft.
0 ft. to 30,000 ft.
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Section 2 - Installation

UNPACKING AND INSPECTION

The SCD-DLV11E 1is shipped in a special packing carton designed to keep
the module from vibrating and to give it maximum protection during ship-
ment. The packing carton should be retained in case the unit requires
reshipment.

Unpack the SCD-DLV11E and visually inspect for physical damage that might

have occurred during shipment. If any damage has occurred, notify the
factory immediately.

FACTORY-SET PARAMETERS

The SCD-DLV11E is shipped configured with DEC standard operating paramet-
ers as defined in Table 2-1. The location of the jumpers and switches
that determine these parameters is shown in Figure 2-1.
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SWITCH PARAMETER SELECTION | JUMPER PARAMETER| SELECTION
Device Address 175610 Baud Type | Common
Interrupt Vector 300 Boot ROM Disabled
Transmit/Receive Baud Rate| 19.2K DTR Controlled by RCSR
Programmable Baud Rate Enabled Cleared by RESET
Data Bits/Stop Bits 8/1 RTS Connected to RTS pin
Parity Disabled

TABLE 2-1: FACTORY-SET PARAMETERS

1 =i

CR4----- 12 | J1
R |
LINE
SW4 pARAMETERS
H
8 J K
BAUD
SW3| RATES
DEVICE
SW2| ADDRESS
VECTOR
SWI) INTERRUPT
B
B
A &9

ﬂ

00

oo
o0

oo

FIGURE 2-1: FACTORY-SET JUMPER & SWITCH LOCATIONS

Before installing modules, verify that these configurations are
installed. The following sections describe the procedures to verify
and/or reconfigure these operating parameters.

rT=ZovoW0n—

properly
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SWITCH SELECTABLE PARAMETERS

The interrupt vector, device address, baud rates, and line parameters are
set by switches SW1, SW2, SW3, and SW4, respectively.

2.3.1 Device Address Selection

The device address lies in the range of 160000 to 177770 and is selected
by setting switch SW2. The SCD-DLV11E is shipped with DEC standard
device address 175610. If the SCD-DLV1lE is to be used as the console
device, the device address should be reset to 177560.

Address bits Al2 through AO3 are determined by SW2 . Bits A02 and A0l
are hard-wired to implement four device registers defined in Table 2-2.

REGISTER MNEMOMIC | CONSOLE | STANDARD
Receiver Control/Status RCSR 177560 175610
Receiver Data Buffer RBUF 177562 175612
Transmit Control/Status XCSR 177564 175614
Transmit Data Buffer XBUF 177566 175616

TABLE 2-2: STANDARD REGISTER ADDRESSES

Use the following examples to set SW2. Notice that OFF = 1 and ON = 0.

Set default standard address 175610.

AUDRESS BITS Al2 All A1I0 A9 A8 A7 A6 A5 A4 A3
SWZ POSITIONS: 10 9 8 7 6 5 4 3 2 1
SW 2 SETTINGS: OFF OFF ON OFF OFF OFF ON ON QN OFF
SW2 VALUES 1 1.0 1 1 1 0O 0 0 1

l — — [ — e, p—
ADDRESS: 1 7 5 6 1 0

Set address 177560.

ADDRESS BITS Al2 All A1I0 A9 A8 A7 A6 A5 A4 A3
SW2 POSITIONS: 10 9 8 7 6 5 4 3 2 1
SW2 SETTINGS: OFF OFF OFF OFF OFF ON OFF OFF OFF ON
SWZ2 VALUES 1 1.1 1 1 0 1 1 1 O

l p——— N
ADDRESS: 1 7 7 5 ) 0

EXAMPLE 2-1: ADDRESS SELECTION (SW2)
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2.3.2 Interrupt Vector Selection

Interrupt bits V8 through V3 are determined by setting switch SW1 posi-
tions 8 through 3. The vectors can range from 000 through 770. The
default vector is 300, which implements receive interrupts at 300 and
transmit interrupts at 304. If the SCD-DLVI1E is used as the console
device, the receive interrupt should be set to 060, which implements a
transmit interrupt at 064.

If a DRV11 parallel interface is installed that starts at address 300,
the SCD-DLV11E should be assigned vectors following 300.

Use the following examples to set SW1. MNotice that OFF = 1 and ON = 0.

Set default interrupt vector 300.

VECTOR BITS V8 V7 V6 V5 V4 V3
SW1 POSITIONS: 8 7 6 5 4 3
SW1 SETTINGS: ON OFF OFF ON ON ON
SW1 VALUES: 6 1 1 0 0 O
e, ———" v, ——
VECTOR INTERRUPT: 3 0 0

Set console interrupt vector 60.

VECTOR BITS V8 V7 V6 V5 V4 V3
SW1 POSITIONS: 8 7 6 5 4 3
SW1 SETTINGS: ON ON ON OFF OFF ON
SW1 VALUES: o 0o o 1 1 O
N, — — g —
VECTOR INTERRUPT: 0 6 0

Set vector interrupt 240.

VECTOR BITS V8 V7 V6 V5 V4 V3
SW1® POSITIONS: 8 7 6 5 4 3
SW1 SETTINGS: ON OFF ON OFF ON ON
SW1 VALUES: o1 0 1 0 O
VECTOR INTERRUPT: 2 4 0

EXAMPLE 2-2: VECTOR INTERRUPT SELECTION (SW1)*
*NOTE: SW1 positions 1 and 2 are not used.
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2.3.3 | Baud Rate Selections

The SCD-DLVI1E is shipped with baud rate at 19.2K for both transmit and
receive speeds. The transmit baud rate can be set independently of the
receive baud rate providing jumpers P, R, S, and T (Section 2.4) are
installed correctly. Table 2-3 defines switch SW3 settings for baud
rates.

------ RECEIVE SPEED----wn-
BAUD SW3-1 ISW3-2 Isw3-3 |sw3-4
RATE ~ [|------ TRANSMIT SPEED------
SW3-5 |SW3-6 |SW3-7 |SW3-8
50 © | ON ON ON ON
75 ON ON ON | OFF
110 ON ON | OFF ON
134.5 ON ON | OFF | OFF
150 ON | OFF ON ON
300 ON | OFF ON | OFF
600 ON | OFF | OFF ON
1200 ON | OFF | OFF | OFF
1800 OFF ON ON ON
2000 OFF ON ON | OFF
2400 OFF ON | OFF ON
3600 OFF ON | OFF | OFF
4800 OFF | OFF ON ON
7200 OFF | OFF ON | OFF
9600 _ | OFF | OFF | OFF ON
*19.2K | OFF | OFF | OFF | OFF

*Factory set.

TABLE 2-3: BAUD RATE SELECTION (SW3)
Use the following example to set SW3.

Set transmit baud to 9600 and receive baud to 2400

SW3 POSITIONS 8 7 6 5 4 3 2 1
SH3 SETTINGS: OFF OFF OFF ON OFF ON OFF ON

BAUD RATE: 9600 TRANSMIT 2400 RECEIVE
EXAMPLE 2-3: BAUD RATE SELECTION (SW3)

The SCD-DLV11E is shipped with programmable baud rate enabled (Section
2.3.4). Baud rates can be set by bit 15 through bit 12 of the XCSR
(Section 3.4), which overrides the switch selected baud rates.
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2.3.4 Data Word Format Selection

The data word format is set by switch SW4 as defined below.

~-~SW 4 POSITIONt=--
6 5 4 3 2 1

S, s

Baud Operation
ON = Programmable disabled,
*  OFF = Programmable

Parity
ON = Enabled,
*  QFF = Disabled

Stop Bits
* ON =1,
OFF = 2 (1.5 for 5 level codes)

Number of data bits

Bit 3 Bit 2 No. of Bits

ON ON 5
ON OFF 6
OFF ON 7
OFF OFF *8
Parity Type
OFF = odd,
ON = even

*Factory set.

tNOTE: SW4 positions 7 and 8 are not used.
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SYSTEM CONFIGURATION JUMPERS
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The configuration jumpers shown in Figure 2-1 determine system operation

such as interface signal function and split/common baud.
are defined in Table 2-4.

JUMPER| STATUS| DESCRIPTION

A IN Halt on framming error
B IN Boot on framing error

H *IN Disable hoot ROM
ouT Enable boot ROM

J *IN DTR controlled by bit of RCSR
ouT DTR forced true

K *IN DTR bit cleared by RESET
ouT DTR bit unaffected by RESET

L I Connects RTS to Force Busy line
M *IN Connects RTS to RTS pin

N 4! Enables transmit baud out

P IN Enables split baud operation

R *IN Enables common baud operation

S IN Enables split baud operation

T *IN Enables commond baud operation

*Factory set.

TA3LE 2-4: CONFIGURATION JUMPERS

These jumpers
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LED INDICATORS

The SCD-DLV11E module contains eight LED indicators (Figure 2-1). When
the LED is off, the line is in mark state. When the LED is 1it, the line
is in the space state. The LEDs and their associated signals are shown
in Table 2-5.

LED SIGNAL MNEMONIC
CR4 Received Data RCV DATA
CR5 Transmitted Data XMIT DATA
CR6 Request to Send RTS

CR7 Data Terminal Ready DTR

CR8 Secondary Transmitted Data SEC XMIT
CR9 Ring RING

CR10 Secondary Received Data SEC REC
CR11 Clear to Send CTS

CR12 Carrier CAR

TABLE 2-5: LED INDICATOR SIGNALS
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Section 3 - Programming Considerations

INTRODUCTICGN

Comunications between the processor and the SCD-DLV11E are executed via
programmed I/0 operations or interrupt-driven routines. This section de-
scrives the programming instructions for the following ragisters:

RCSR  Receiver Control/Status
RBUF  Receiver Data Buffer
XCSR  Transwit Control/Status
XBUF  Transmit Data Buffer

Tne RCSR and the XCSR are enabled by selection signals from the I/0
control Tlogic. The CSRs are byte addressable for reading status bits or
writing control bits.

The RBUF and XBUF provide double-buffering; one byte of data can be held
while another byte is entering or exiting. This permits asynchronous,
full-duplex operation. Data is manipulated in the low byte of the re-
gisters. The buffer control circuitry places receiver buffer error flag
bits in the high byte of the RBUF; it also sends a status bit to the RCSR
and a framing error bit to the break logic.
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3.2 RECEIVER CONTROL STATUS REGISTER (RCSR)

The register word format for the receiver control status register is:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA CLR| CAR|RCVR| SEC RCVR{RCVR[DSET Q SEC| REQ \
SET|RING| TO| DET| ACT| REC|RESERVED |DONE| INT| INT N XMIT| TO| DTR

INT SEND ene| ENERN N

DATA SET INT DATA SET INTERRUPT. Initiates an interrupt sequence if DSET
INT ENB 1s also enabled.

This bit is set whenever CAR DET, CLR TO SEND, or SEC REC
chanages state (from O to 1 or from 1 to 0); it is also set
when RING changes from O to 1. Cleared by IHIT or by read-
ing the RCSR. Since reading the register clears DATA SET
INT bit, this bit is effectively a "read-once" bit.

RING RING. When set, this bit indicates that a ringing signal is
being received from the data set. The ringing signal is
not a level, but rather an EIA control with a duty cycle of
2 seconds ON and 4 seconds OFF. Read only.

CLR TO SEND  CLEAR TO SEND. When set, this bit indicates an ON condi-
tion; when cTear, it indicates an OFF condition. The ON or
OFF state is dependent on the state of the clear to send
signal from the data set. Read-only.

CAR DET CARRIER DETECT. This bit is set when the data carrier is
received. Tt is cleared at the end of the current
transmission or when an error condition occurs. Read only.

RCVR ACT RECEIVER ACTIVE. When the SCD-DLV11lE receiver 1is active
this Dbit 1s set at the center of the start bit, which is
the beginning of the serial input data. Cleared by the
leading edge of RCVR DONE H (bit 7) or by INIT. Read only.

SEC REC SECONDARY RECEIVED DATA. Provides a receive capability for
the reverse channel of a remote station where a space (+6V)
is read as a'l. Read only.

RCVR DONE RECEIVER DONE. Set when an entire character has been re-
ceived and is ready for transfer to the CPU. It initiates
an interrupt sequence when set, provided RCVR INT. ENB is
also set. Cleared by INIT or when RBUF is addressed. Read
only.
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RCVR INT ENB

DSET INT ENB

SEC XMIT

REQ TO SEND

DTR

RECEIVER INTERRUPT EWABLE. When set, it permits an inter-

rupt sequence to begin if RCVR DONE is also set. Cleared
by INIT. Read/write.

DATA SET INTERRUPT EMABLE. When set, it permits an inter-

rupt sequence to Degin if DATA SET INT is also set.
Cleared by INIT. Read/write.

NOTE

Set the appropriate CPU status bit = 1
before clearing an interrupt enable
bit. When the interrupt enable bit at
the device 1is cleared, the CPU may pe
returned to its normal priority.

SECOMDARY TRANSHMIT. Provides a transmit capability for a

reverse channel of a remote station. Vlhen set, a space
(approximately +11.5V) 1is transmitted. Cleared by INIT.
Read/write.

REQUEST TO SEND. A control lead to the data set, which is

required for transmission. This bit is connected to the RTS
lead (jumper M) or to the Force Busy lead (jumper L) in the
data set. See Section 2.4 for jumper definitions. Cleared
by INIT. Read/write.

DATA TERMIMAL READY. A control lead for the data set. The

channel 1s connected when this bit is set, and is discon-
nected when this bit is cleared. See Section 2.4 for DTR
jumper functions. Cleared by the program or by RESET (if
jumper K is installed). Read/write.

NOTE

The state of this bit is not defined
after power-up.
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RECEIVER DATA BUFFER (RBUF)

The word format for the receiver data buffer register is:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
ERR} OR| FR P RESERVED RECEIVED DATA BITS
ERR| ERR] ERR | L

ERR ERROR. Indicates that an error condition has occurred.
This bit dis the logical OR of OR ERR, FR ERR, and P ERR
bits, which cause ERROR to be set. Mot connected to the
interrupt logic. Cleared by removing the error condition.

NOTE
Error indicators remain in effect until
the next character is received, at
which time the error bits are updated.
Error bits are cleared by INIT.

OR ERR OVERRUN ERROR. Is set when the previously received charac-
ter was not completely read (RCVR DONE not cleared) prior
to receiving a new character. Cleared by INIT. Read only.

FR ERR FRAMING ERROR. When set, indicates that the character that
was read had no valid stop bit. Cleared by INIT. Read only.

P ERR PARITY ERROR. When set, indicates the received parity does
not match the expected parity. Always O if no parity is
selected. Cleared by INIT. Read only.

BITS 7-0 RECEIVED DATA. Holds the most recent character that has

been read. 'If data is less than eignht bhits, the buffer is
right-justified into the least significant bit positions,
with the high bits read as 0's. Not cleared by INIT. Read
only.
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TRANSMIT CONTROL STATUS (XCSR)

The word format for the transmit control status register is:

15

14

13

12 11 10 9 8 7 6 5 4 3 2 1

PBR
SEL
3

PBR
SEL
2

PBR
SEL
1

PBR| PBR XMIT [ XMIT MAIN| RE
SEL| SEL RESERVED RDY | INT RESERVED SERV
0 | ENB ENB ED

PBR

SEL

PBR SEL ENB

XMIT RDY

XMIT INT ENB

PROGRAMMABLE BAUD RATE SELECT. When set (bit = 1), these
b1ts seTect a baud rate from 50 to 19.2K baud.

BAUD memeemeeee- BITewmmemmcea
RATE 15 14 13 12
50
75
110
134.5
150
300
600
1200
1800
2000
2400
3600
4800
7200
9600
19.2K

bt s i o e e = S O OO OO C OO
PP OQOO0OEREFHEFEOO0OOCO
B OO OO P OOFR L OO
R OMFRFORRORPROPRPRPORFROFEF OC

Setting bits 15 through 12 overrides SW3 baud rate selec-
tion (Section 2.3.3). Bit 11 (PBR SEL ENB) must be set for
these value to be effective. Write only.

PROGRAMMABLE BAUD RATE ENABLE. This bit must be set for

the Dbaud rates defined by bits 12 through 15 to be effec-
tive. Also, switch SW4-6 must be OFF (Section 2.3.4).
Write only.

TRANSMITTER READY. This bit is set when XBUF can accept

another character, at which time it initiates an interrupt
sequence if XMIT INT ENB is also set.

TRANSMITTER INTERRUPT ENABLE. When set, permits an inter-

rupt sequence to start when XMIT RDY is set. Cleared by
INIT. Read/write.
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MAIN

BRK

NOTE

Set the appropriate CPU status word bit
= 1 before clearing an interrupt enable
bit. When the interrupt enable bit at
the device 1is cleared, the CPU may be
returned to its normal priority.

MAINTENANCE. Used for maintenance function. When set, the
Transmitter 'serial output is connected to the receiver
serial input, and the external device is disconnected from
the receiver serial input. Also forces the receiver to run
at transmitter baud rate when split speed operation is
enabled. Cleared by INIT. Read/write.

BREAK. When set, transmits a continuous space to the exter-
nal device. Cleared by INIT. Read/write.

TRANSMIT DATA BUFFER (XBUF)

The word format for the transmit data buffer is:

15

08 07 09

l

RESERVED | TRANSMITTER DATA BUFFER ]

Bits 07 through 00 hold the character to be transferred to the external

device.

I[f the character is less than eight bits, it is right-justified

into the least significant bits. Read as 0's. Write only.
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‘Technical Bulletin

If the SCD-DLVILE is wused witn LSI-11/73, the CPU will trap on
odd-numbered vector interrupts. ,

To prevent the SCO-DLV1LE from generating odd-numbered interrupts solder
a 330 ohm, 1/4 watt resistor from U4 pin 8 to U4 pin 14. The resistor

should be soldered on the component side of the module. (U4 is a 16-pin

IC.)

SCD-DLVI1E  (COMPONENT SIDE)

14
Ul |ju2 U3 g U4 éwo ohm

¥ SigmaInformationSystemslinc.
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