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HP 1000 A-Series

Asynchronous Serial Interface

The HP 12005B Asynchronous Serial Interface
provides an asynchronous serial communications
link between the HP 1000 A-Series or L-Series
Computer and RS-449, RS-422 or RS-232
compatible devices. The connection can be made
through a fiber optic or hardwire cable. Modem
control signals through the hardwired cables are
also available.

Features

* Includes fiber optic interface and 15 meter
cable to minimize electrical interference

* EIA RS-232-C, RS-422, RS-423, and a sub~
set of RS-449 compatibility

* Complies with European standard CCITT
V.28

* Sixteen data transfer rates from 50 to 19.2K
baud

* 56K baud data rate with external clock

* Choice of half-duplex, full-duplex, or
echoplex operation

* Built-in DMA capability for optimum I/0
efficiency

* Selectable special character recognition
capability for termination of indeterminate
length DMA transfers by an End of
Transmission character

* Virtual control panel support

* Built-in framing error, overrun error, and
parity error checking

* Hardware break detection

* Voltage level and current loop outputs

* I/0 driver support with RTE-L/XL and
RTE-A operating systems

Functional Specifications

FORMATS, PARITY, AND FORMAT
CONTROL

Data Codes: 7-bit ASCII or 8-bit binary.

Serial Data Transfer Format: Each 7-bit or
8-bit data code is preceded by a start bit, accom-
panied by an odd or even parity bit, and followed
by one or two stop bits.

Product Number 12005B

Parity Selection: Odd, even, or no parity.
Stop Bit Selection: One or two stop bits.
INTERFACE LEVEL

Complies with EIA Standard RS-232-C,
RS-422, RS-423 and a subset of RS-449.

Complies with CCITT Recommendation V.28.
TRANSFER RATES

Interface-clocked Rates: 50, 75, 110, 134.5,
150, 300, 600, 900, 1200, 1800, 2400, 3600,
4800, 7200, 9600, and 19200 baud.

Externally-clocked Rate: Up to 56,000 baud,
with external clock signal (requires fabrication of
an interface cable).

CHARACTER BUFFERING
Two characters.
TELEPRINTER INTERFACE

A 20mA current loop interface is provided for
interfacing to teleprinters;, connection to this in-
terface requires that a cable be fabricated for
the device used.

VIRTUAL CONTROL PANEL SUPPORT

The 12005B interface can be set to support a
terminal which will function as the Virtual
Control Panel of HP 1000 A/L-Series computers.

DIRECT MEMORY ACCESS (DMA)
OPERATION

DMA Accessibility: The 12005B can transfer
data directly to or from computer memory.
DMA control is performed on the card, reducing
the overhead of handling DMA operations.

Termination of Indeterminate Length Transfers:
Special hardware on the 12005B has the

8/85 (DSASD
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capability of monitoring the incoming serial data
stream for the occurrence of a specific 7 or 8-bit
pattern. This pattern can be used to terminate a
DMA block data transfer of indefinite length.

BREAK DETECTION

Hardware on the 12005B monitors the incoming
serial data stream for BREAK characters, which
are defined as SPACES occurring over 12 succes-
sive bit times. When the line returns to a MARK
condition, the computer is informed of receipt of
the BREAK.

CONFIGURATION INFORMATION

Computer and System Compatibility: The
12005B Asynchronous Serial Interface is com-
patible with all HP 1000 A/L-Series Computers
and Systems.

Software Support: The 12005B interface uses
RTE-A interface drivers ID.00 and ID.Ol.
RTE-A device drivers DD.00 (keyboard-display
I/0) and DD.20 (minicartridge 1/0) which will
operate with ID.00 to support Hewlett-Packard
Terminals.

Modem Capability: The 12005B interface with
RTE-A driver ID.00 and ID.O1 is designed to be
compatible with Bell Type 103 and 212 Data
Sets and equivalent modems.

Diagnostic Support: A diagnostic test and test
connector for the 12005B interface can be ob-
tained by purchasing the HP 24612A A/L
Systems Diagnostic Package.

ELECTRICAL SPECIFICATIONS

Direct Current Requirements:
0.145A (+12V), 0.11A (-12V).

1.6A (+5V),

Switch~Selectable Options:
Operation as a Virtual Control Panel
Baud Rate Selection
Select Code Setting
Stop Bit Selection (1 or 2)
Parity Sense (Even or Odd)

8/85 (DSASI)
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PHYSICAL CHARACTERISTICS

Dimensions: 289mm (11.38in) long by 172mm
(6.75in) wide by 1.6mm (0.063in) board thick-
ness, with 10.2mm (0.4in) top-of-board parts
clearance and 5.1mm (0.2in) beneath-board
clearance.

Weight: 795 grams (280z)

Ordering Information

The 12005B Asynchronous Serial Interface in-
cludes:

12005-60012 Asynchronous serial interface
assembly

12005-90002 Installation and  Reference
manual

5061-5798 15 meter Fiber Optic Cable

12005B Options

001: Substitutes a 5 meter 5061-6604 filtered
cable for 5061-5798 for interfacing to
HP terminals using a 50-pin connector.

002: Substitutes a 5 meter 5061-6605 filtered
cable for 5061-5798 for interfacing to
terminals which require a 25-pin DB2SP
male RS-232-C DTE connector.

003: Substitutes a S5 meter 12005-60004
RS-232~-C cable for 5061-5798 for in-
terfacing to modems which require a
25-pin male connector.

004: Substitutes a 5 meter 12005-6000S5 cable
for 5061-5798 for interfacing to HP
terminals requiring a hooded connector.

005: Adds a fiber-optic interface, 5061-5800,
for interfacing via fiber optic cable to HP
terminals having 50-pin connectors.

006: Substitutes a 48 pin edge connector kit
(5061-3426) for user fabricated cables.

NOTE: If the intended terminal does not include

a built-in fiber-optic interface, ONE of options

1-6 MUST be ordered.



Table 1. 12005B Signals

(PCA) | SIGNAL RS- | RS- | SIGNAL
J1- | NAME SIGNAL DEFINITION 232C | 449 | SOURCE
A GND
1 GND
B IC(A)* Incoming Call (A) CE IC |Device
2 RS(B)* Request to Send (B) CA RS |Interface
C RIC Used by Diagnostics Only
3 RS(A)* Request to Send (A) CA RS |Interface
D TTYI Teleprinter Input
4 TTYI Teleprinter Input
E RS(U)** Request to Send (U) CA **% | Interface
5 DRST Reset Line Used by Diagnostics Only
F IC(B)* Incoming Call (B) CE IC | Device
6 RDM Used in Diagnostics Only
H RCS Used in Diagnostics Only
7 EXTCLK |Clock from External Device (if any) (16X)
J +5V +5 to Terminal
8 ECHOM Used by Diagnostics Only
K SPC2 Used by Diagnostics Only
9 SD(B)* Send Data (B) BA SD |Interface
L RRR Used by Diagnostics Only
10 SD(A)* Send Data (A) BA SD |Interface
M TR Terminal Ready CDh TR |Interface
11 SBS Stop Bit Select
N TTY+12 +12 to Teleprinter
12 TTY+12 +12 to Teleprinter
P RDRCNTL | Reader Control (GND)
13 RDRCNTL | Reader Control (GND)
R TTY-12 -12 to Teleprinter
14 TTY-12 -12 to Teleprinter
S RD(B)* Receive Data (B) BB RD |Device
15 SRD(A)* Secondary Receive Data (A) SBB | SRD |Device
T TTYO Output to Teleprinter
16 TTYO Output to Teleprinter
8] RD(A)* Receive Data (A) BB RD | Device
17 SRD(B)* Secondary Receive Data (B) SBB | SRD | Device
v RR(A)* Receiver Ready (A) CF RR | Device
18 RR(B) Receiver Ready (B) CF RR | Device
w SD(U)** Send Data (U) BA **%* | Interface
19 MSB- Most Significant Bit of Baud Rate Select
X CS(A)* Clear to Send (A) _ CB CS | Device
20 NMSB- Next to Most Significant Bit of Baud Rate Select
Y CS(B)* Clear to Send (B) CB CS |Device
21 NLSB+ Next to Least Significant Bit of Baud Rate Select
Z DM(A)* Data Mode (A) CC DM |Device
22 LSB+ Least Significant Bit of Baud Rate Select
AA | DM(B)* Data Mode (B) CC DM | Device
23 SSD Secondary Send Data SBA | SSD |Interface
BB O/E Optical/Electrical Select
24 GND
NOTES: * Indicates Differential Driver or Receiver used on this signal.
** Indiactes Single-ended Driver used on this signal.
**%* RS-449 recommends the use of Differential Drivers.
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HP 1000 A-Series

Parallel Interface

The HP 12006A is a multi-purpose interface for
8 or 16 bit bidirectional data transfers between
external devices and HP 1000 A-Series
Computers and Systems.

Features

* TTL (+5V) and +12V interface compatibility

* Separate 16-bit input and output storage
registers

* Built-in DMA capability offering maximum
data rates to 850K words per second on in-
puts and 730K words per second on outputs

* Wide choice of programmable operating
modes for easy use with instrumentation

* 8 or 16-bit operation with hardware packing
of bytes into or from words

* Pin compatibility with 12566B/C interface
used in other HP 1000 Computers and
Systems

Functional Specifications

DATA TRANSFER

Protocol: Transfers either 8 or 16 parallel bits at
a time.

Maximum Rate: The following transfer rates
can be attained in a quiescent RTE-A environ-
ment with the 12006A interface in the highest
priority position.

Input Output
A600+ 850K words/s 730K words/s
A700 790K words/s 650K words/s
AS00 740K words/s 500K words/s

Typical CPU to CPU transfer rates will be less
than 50% of the output rate.

High Logic Level Choices; TTL (+5V) is stan-
dard; removal of six resistor packages converts
the interface to +12V level.

8/85 (DSPIF)
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Product Number 12006A

Logic Levels and Circuits;

45V Device Interface +5v +12v

DEVICE COMMAND AND DATA OUTPUT

VoL max=0.7V
Vo max=6.0v
Vou min=4.0V
| oL max=270maA (Sink)
| o4 mox=4mA (Source)

+5v

3300
FROM
DEVKCE 470N 741586

X

DATA INPUT
11t mox=16mA (Source)
1 1H max=4mA (Sink) '
Vit max=0.8V
VIK min=2v -
VIt max=15V

+12V Device Interface +12v

2.2K
75451 TO

DEVICE COMMAND AND DATA OUTPUT

vou max=0.7v

Yon max=12.6V

VoH min=8V

ot max=280mA(Sink)
loH max=1.8mA (Source)

DATA INPUT

F1L mox=0.8mA (Source)
114 max=40 pA (Sink)
_ Vit max=0.8V
VIH min=2V
VIH mox=15V

Figure 1. 120064 Logic Levels and Circuits



Byte Packing: For use with 8-bit devices, such as
tape readers, tape punches, and some line print-
ers, the interface may be programmed to auto-
matically pack/unpack bytes into/from 16-bit
computer words.

Device Command Sense Selection: The interface
can be set to respond to either high-true or low-
true device command from the interfaced device
for card/device synchronization.

Clocked Mode: The parallel interface supports a
clocked mode in which data transfers to/from
external devices are synchronized by a flag-to-
device handshake that is clocked by the external
device.

Transparent (asynchronous) Mode: The parallel
interface can also be used to send data to or
receive data from one or several devices, such as
indicators or switches, that do not provide or use
any type of clocking signal. Information is out-
put to the destination device(s) exclusively under
program control and input information may be
read at any time.

CONTROL AND STATUS BIT
COMMUNICATION

Control Output: Four control bits may be sent to
the interfaced device via an output control word
for use as control, command, or address bits. For
instance, they can be decoded to address any of
16 device registers or actions, or to address any
of 16 devices connected to the same parallel in-
terface.

Status Input: Four status bits may be received
from the interfaced device via an input control
word.

DIRECT MEMORY ACCESS (DMA)
OPERATION

DMA Accessibility,: The 12006A can access
memory under control of its I/O master proces-
sor, regardless of how many other interfaces in
the system are also accessing memory via DMA.

Self Configured, Chained DMA Mode: The 1/0
master processor on the 12006A interface sup-

ports a self configuring mode of operation. In
this mode, instead of interrupting the central
processor after a block transfer, the 1I/O processor
fetches a new set of control words for the next
transfer. This process continues as long as
additional sets of control words are available.
Chained DMA transfer is particularly useful for
storing several sequential scans of measurement
channels from an instrumentation subsystem into
memory, which can be accomplished without in-
terrupting computations or other processing by
the central processor.

CONFIGURATION INFORMATION

Computer and System Compatibility: The
12006A Parallel Interface is compatible with all
HP 1000 A-Series Computers and Systems.

Connector Compatibility: The 12006A interface
printed circuit cable connector is pin-compatible
with the 12566B/C Microcircuit Interface, per-
mitting direct substitution of an HP 1000
A -Series Computer or System with the 12006A
interface for an HP 1000 M/E/F-Series with
12566B/C interface.

Software Support: The 12006A interface is sup-
ported by RTE-A interface driver ID.50.

Diagnostic Support: A diagnostic and a test hood
for the 12006A interface are provided in the
24612A Diagnostic Package.

Installation: Set device command sense switch to
appropriate level; set the interface’s I/O address
on the select code switches; turn off power to the
computer and interfaced device; plug the inter-
face into the computer backplane; connect an
appropriate cable from the interface to the
device; and integrate the interface driver into
the operating system if that has not been ac-
complished previously.

NOTE: The 1/0 address setting of the interface
select code switches is independent of the inter-
face card’'s position in the computer backplane.

8/85 (DSPIF)
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ELECTRICAL SPECIFICATIONS

Direct Current Requirements:;
Configured as a +5V Device interface:
+5V at 1.94A
+12Vat 179mA
Configured as a +12V Device interface:
+5V at 1.61A
+12Vat 175mA

PHYSICAL CHARACTERISTICS

Dimensions: 289mm (11.38 in) long by 172mm
(6.75in) wide by 1.6mm (0.063in) board thick-
ness, with 10.2 mm(0.4in) top-of-board parts
clearance and S.Imm (0.2in) beneath-board

clearance.

Weight: 370 grams (l130z) with
connector.

Ordering Information

The 12006A includes:

12006-60003 Parallel Interface Card
5061-3426 4 8-pin Connector Kit

12006-90001 Reference Manual

8/85 (DSPIF)
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HP 1000 A-Series and M/E/F-Series

HDLC Network Interfaces for DS/1000-1V

Communication between HP 1000 Systems

Product Numbers 12007B, 12044A, 12794B, and 12825A

The HP 12007B, 12044A, 12794B and 12825A
are interfaces for communication between
DS/1000-1V network nodes based on both HP
1000 A-Series and M/E/F-Series Computers.
Series applicability of these interfaces is sum-
marized in Table 1, below. All of these
microprocessor-based interfaces use the widely-
accepted, full-duplex High Level Data Link
Control (HDLC) protocol to maximize com-
munications efficiency and reliability. The in-
terface handles all HDLC protocol generation,
including CRC-CCITT error checking, on-board
buffer management, and all modem control tasks
(12007B and 12794B interfaces only). In con-
junction with 91750A DS/1000-IV software,
the HDLC interfaces support high-level user ac-
cess between HP 1000 computers.

Ta‘ble 1. Series Applicability of HDLC
Network Interfaces
Type of [For HP 1000 | For HP 1000
Interface A-Series M/E/F-Series
Modem 120078 12794B
Direct 12044A 12825A
Connect
Features

* Availability of hoth modem and direct con-
nect interfaces to maximize network planning
flexibility

* On-board microprocessor off-loads the com-
puter, making possible larger networks and
leaving more CPU capacity for processing
user’s applications

* 16K bytes of RAM memory for extensive on-
board message buffering

* Firmware-controlled automatic power-up
self-test to help assure interface integrity

* Supports remote Forced Cold Load (FCL) over
DS/1000-1V links

* Supports remote Virtual Control Panel access
to A-Series DS/1000~-1V network nodes

* Long term communication line statistics and
message logs are available through user
request via DS/1000-IV  software to
facilitate checks of line quality and assist link
troubleshooting

* HDLC interface for DS/1000-1V to
DS/1000-IV communication links with mic-
roprocessor management of HDLC protocol,
CRC-CCITT error checking, buffer manage-
ment, DMA transfers, and modem control
tasks

* Data rates to 257K bps

* 12007B and 12974B support synchronous full
duplex modems

* 12044A and 12825A interfaces support
hardwired links up to 2.2km (1.36mi)

* 12044A/12825A optically isolated input
breaks ground loops, maximizing noise im-
munity for direct connect links

Functional Description

ON-BOARD MICROPROCESSOR OFF-LOADS
HOST COMPUTER

A powerful microprocessor on the HDLC net-
work interface manages routine communications
processing, freeing the host computer for applica-
tions oriented tasks. Under control of on-board
firmware, the microprocessor converts command
words into actions, such as establishing the com-
munications link and loading/unloading data be-
tween the on-board buffers and the host CPU.
The microprocessor also performs the protocol
generation and interpretation, error checking,
and error recovery by retransmission, all without
the attention of the host computer.

Numerous user-programmable parameters are
available to tailor the interface to specific ap-
plications and configurations, which are also
managed by the microprocessor. For example,
the number of retransmissions of frames in error
can be set by the user, or a default of 10 may be
used. Frame size is accessible, as are controllable
communication line timeouts to promote

8/85 (DSHDLC)
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maximum use and efficiency of the

communication links.

Interface buffer tasks, also microprocessor
managed, include packing bytes into words for
Direct Memory Access transfers to the host CPU
and unpacking words into bytes for transmission.

Finally, on the 12007B/12794B interface, the
microprocessor handles the synchronous modem
control signals and is capable of setting addition-
al modem control lines, such as Rate Select.

FIRMWARE CONTROLLED SELF-TESTS

On-board, firmware-controlled self-tests, per-
formed at power-up, help to assure reliable
operation of the HDLC network interface and
minimize troubleshooting time. These tests check
out the RAM and ROM memories, the Direct
Memory Access operations, baud rate generators,
and the I/O parts of the communication
interface.

COMMUNICATION LINE STATISTICS

Eleven long-term statistics are accumulated au-
tomatically and buffered on the interface. These
statistics can be easily read by the user to help
determine the quality of the communication line
and to aid link troubleshooting. All statistics are
cleared when read, facilitating use, since they are
16-bit unsigned integers (0-655395) that will roll
over if not cleared or reset. The eleven long-
term statistics are:

Information frames correctly received.
Receiver Ready frames received.
Receiver Not Ready frames received.
Reject frames received.

Receive process overruns.

CRC errors.

Abort sequences received.

Receive buffer overflows.

SIO chip receiver overruns.

Frames with incorrect address field.
CMDR frames received.

— ot
—_—O PPN R W=

REMOTE FORCED COLD LOAD CAPABILITY

The HDLC network interfaces support Remote
Forced Cold Load (FCL) in which a remote HP
1000 A/L/E/F-Series Computer is forced to ac-
cept and run a new program load regardless of its
current state. In this way, the HDLC interfaces
and the 91750A software provide a capability

8/85 (DSHDLC)
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that supports completely unattended remote

DS/1000 nodes.

REMOTE A-SERIES VIRTUAL CONTROL
PANEL CAPABILITY

The 12007B and 12044A interfaces can be set to
support Virtual Control Panel (VCP) access to an
HP 1000 A-Series System from the system con-
sole at any remote but adjacent HP 1000
A/L/M/E/F-Series System in the same network.
With VCP capability, an operator at the remote
console can examine and change the contents of
registers and memory locations, control execution
of diagnostics and other programs, and select a
bootstrap loader and initiate the boot-up of the
A-Series System. By making possible a consider-
able degree of remote fault diagnosis and main-
tenance, this VCP capability greatly augments
the support for completely unattended DS/1000
A-Series nodes.

Functional Specifications

COMMUNICATIONS

Interface Level EIA RS-232-C and EIA
RS-449, CCITT V.28, V.10, V.11,

Internally-clocked Data Rates: 300, 1200,
2400, 4800, 9600, 19200, 57600, and 230000
bits/second.

Externally-clocked Data Rates: To 257,000
bits/second.
Transmission Mode; bit-serial
synchronous.

Full-duplex,

Message Buffering: Seven frames in either direc-
tion (14 frames total, with up to 1024 bytes per
frame) may be buffered using the 16k byte on-
board RAM memory.

Error Detection and Correction: Errors are
detected using CRC-CCITT cyclic redundancy
checking on all frames sent or received. The in-
terface retransmits, or requests retransmission of
all frames with errors to attain error-free data
transfer. -The maximum number of retransmis-
sions may be user specified. If not user specified,
the maximum number of retransmissions in-
itiated by the interface defaults to 10.



12007B/12794B Interface signals;

EIA
CCITT EIA RS-449
V.24 RS-232-C Signal Source Default Function
104 BB RD DCE None Receive data
103 BA sD DTE None Send data
106 CB CcsS DCE DCE dep Clear to send
105 CA RS DTE F/W Request to send
108.2 CcD TR DTE F/W Data terminal ready
109 CF RR DCE DCE dep Receiver ready (Data
carrier detect)
114 DB ST DCE None Send timing (Transmit clock)
115 DD RT DCE None Receive timing (Receive clock)
113 DA TT DTE None Terminal timing
125 CE IC DCE DCE dep Incoming call (Ring indicator)
107 ccC DM DCE DCE dep Data set ready
142 -- ™ DTE DCE dep Test mode
141 -- LL DTE F/W Local loop-back
140 -- RL DTE F/W Remote loopback
110 CG SQ DCE DCE dep Signal quality
111 CH SF/SR DTE F/W Select frequency/select rate
-- -- IS DTE F/W In Service
-- -- NS DTE F/w New signal
119 SBB SRD DCE None Secondary receive data
118 SBA SSD DTE None Secondary send data
120 SCA SRS DTE F/W Secondary request to send
121 SCB SCS DCE DCE dep Secondary clear to send
122 SCF SRR DCE DCE dep Secondary receiver ready
Where: DCE dep = Depends on external DCE device and connection
F/W = Set by interface firmware

Usable 12044A /12825A Data Rates and Direct
Connect Cable Length: Usable direct connect
data rate depends on the length of the cable used
for data transfer, as shown below:

Data Rate to
257,000 bps
57,600 bps

Cable Length
1km (0.621mi/3279f1t)
2.2km (1.367mi/7218ft)

Line Protocol: The HDLC network interfaces
implement a superset of the High Level Data
Link Control (HDLC) communications protocol,
which is not suitable for general-purpose HDLC
communications and should not be used for other
than HP 1000-to-HP 1000 communications
links in the DS/1000-IV environment.

EUROPEAN LICENSING OF HDLC MODEM
INTERFACES

Hewlett-Packard has applied for FTZ licensing
of the 12007B and 12794B interfaces in
Germany and GPO licensing in the United
Kingdom. Consult your Hewlett-Packard sales

representative on the status of FTZ or GPO
licensing of these interfaces if such licensing is
important to you.

CONFIGURATION INFORMATION

System Compatibility:

Table 2. HDLC Network Interface
System Compatibility
' - - -
nterface Gompatible Compatible Compot-lble
Product Computers Computer | Operating
Numbers P Systems Systems
12007B & | 2137A 2196C/D RTE-A
12044A 2139A 2197G6/D
21568 2199G/D
2436A/E | 2486A
2437A 2487A
2439A 2489A
127948 & 2109E 2176C/E RTE-6/WM
12825A 2113E 2177C/F RTE-IVB
2117F 2178A/C | RTE-MVE
2179A/C
8/85 (DSHDLC)
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Computer I1/0 Channels Required:
HDLC network interface.

One per

Compatible US. Modems and Communication
Lines: The 12007B/12794B interface is com-
patible with modems listed in Table 3. Strapping
requirements and recommendations for US.
modems used with the 12007B/12794B are
given in the HDLC Firmware Installation
Manual (5955-7626).

Table 3. Connections, Modems, and
Data Rates
Maximum
Connection via | Model Type Synchronous
: Data Rate
Private Lines | Bell 201C | to 2400 bits/s
Bell 208A to 4800 bits/s
Bell 208A |to 9600 bits/s
HP 37220T |to 9600 bits/s
HP 37230A | to 19200 bits/s
Dial Up Bell 212A | to 1200 bits/s
GDC 212A |[to 1200 bits/s

European Modems: Contact local European HP
sales office for information. European modems
and interfaces should have approval of PTT in
each country.

Interface Current Required from Computer
Power Supplies:

Interface +5V +12V -12v
Product No. Supply Supply Supply
120078 2.6A 0.35A 0.18A
12044A 2.4A 0.31A 0.04A
127948 1.93A 0.32A 0.18A
12825A 1.81A 0.27A 0.04A

Counterpart Interfaces in Other HP 1000

Systems: See Table 1.

Software Support. Operation of HDLC network
interfaces is supported by 91750A DS/1000-1V
software as described in the 91750A data sheet.

12007B/12794B Installation: Set the interface
configuration switch for baud rate, 128 or 1024
byte maximum buffer size, and forced cold load
enable/disable. On the 12007B interface, set I/O
address on the select code switches and VCP
enable/disable. With power off, plug the inter-
face into the computer I/O backplane, connect
the supplied cable to the compatible
customer-furnished modem, and integrate the

8/85 (DSHDLC)
10

interface card and 91750A software into the
RTE-L/XL/A/RTE-IVB/RTE-IVE/RTE-6
operating system.

12044A /12825A Installation: Set the interface
configuration switch for baud rate, 128 or 1024
maximum buffer size, and forced cold load
enable/disable. On the 12044A interface, set
I/O address on the select code switches and VCP
enable/disable. With power off, plug the inter-
face into the computer 1/O backplane, fabricate
any necessary direct connect extension cables,
connect cables between the local and remote
12044A/12825A interfaces, and integrate the
interface card and 91750A software into the
RTE-L/XL/A/RTE-IVB/RTE-IVE/RTE-6
operating system.

Ordering Information

Note: The 12007B, 12044A, 12794B, and
128254 interfaces are for use only in the
917504 DS/1000-1V environment for
HP 1000-to-HP 1000 communication links.
They are not general-purpose HDLC interfaces.

12007B HDLC NETWORK MODEM
INTERFACE (for A-Series)

The 12007B Interface includes:
5061-4940 A-Series Programmable Serial
Modem Interface

91750-80008 Network Firmware ROM

91750-80009 Network Firmware ROM
5061-4914 S meter (17ft) RS-232-C
Modem Interface Cable
5061-3425 RS-232-C Loop-Back Verifier
Hood
5955-7626 HDLC Firmware Installation
Manual

12042-91001 PSI Modem Connection from
L/A-Series Computers Instal-
lation and Service Manual

12794B HDLC NETWORK MODEM
INTERFACE (for M/E/F-Series)

The 12794B Interface includes:

5061-4913 M/E/F-Series Programmable
Serial Modem Interface
Network Firmware ROM
Network Firmware ROM

91750-80008
91750-80009

5061-4914 5 meter (17ft) RS-232-C
Modem Interface Cable
5061-3425 RS-232-C Loop-Back Verifier

Hood



5955-7626 HDLC Firmware Installation
Manual

PSI Modem Connection from
M/E/F-Series Computers

Installation and Service Manual

12826-91001

12007B/12794B Options

001: Provides one set of updated firmware
ROMs.

002: Substitutes 5061-4923 S5 meter (17ft)
RS-449 Modem Interface Cable and
5061-4915 RS-449 Loop-Back Verifier
Hood for 12007B/12794B  Cables
(5061-4914 and 5061-3425) listed above.

12044A HDLC DIRECT CONNECT
INTERFACE (for A-Series)

The 12044 A Interface includes:

5061-4938 A-Series Programmable Serial
Direct Connect Interface
Network Firmware ROMs
Network Firmware ROM
5 meter (17ft) direct connect
interface cables with a male
connector. Together, the
5061-3422 and the
-5061-4908 provide a complete
link between local and remote
HDLC direct connect inter-
faces, although extension cables
(91712A/13A/14A may be
required.

A S meter (17ft) direct connect
interface cable with a female
connector.

Direct Connect
Verifier Hood
HDLC Firmware Installation
Manual

PSI Direct Connection from
L/A-Series Computers Instal-
lation and Service Manual

91750-80008
91750-80009
5061-3422

5061-4908

5061-3421 Loop-Back

5955-7626

12042-91002

12825A HDLC DIRECT CONNECT
INTERFACE (M/E /F-Series)

The 12825A Interface includes:;

5061-3432 M/E/F-Series Programmable
Serial Direct Connect Interface.
Network Firmware ROM
Network Firmware ROM

91750-80008
91650-80009

5061-3422 S meter (17ft) direct connect
interface cable with a male
connector. Together, the 5601-
3422 and the 5061-4908
provide a complete link
between local and remote
HDLC direct connect interfaces
A S meter (17ft) direct connect
I/F cable with a female
connector

Two Direct Connect Loop-Back
Verifier Hoods

HDLC Firmware Installation
Manual

PSI Direct Connection from
M/E/F-Series Computers
Installation and Service Manual

5061-4908

5061-3421
5955-7626

12826-91002

12044A /12825A Options

001: Provides one set of updated firmware
ROMs.

002: Deletes cables and loop-back verifier
hoods (items 3 and 4) from the
12044A/12825A (for second HDLC
direct connect interface in a DS/1000-1V
link).

ACCESSORIES

91712A Assembled 75 meter (255ft) extension
cable with 24-pin connectors for
DS/1000 direct connections

91713A Pair of 24-pin female cable connec-
tors for user fabricated card-to-card
direct connect extension cable (cable
part number 8120-3096 not sup-
plied)

Opt 001: Pair of edge connectors for wuser
fabricated direct connect cable (cable
part number 8120-3096 not sup-
plied)

300 meters of 8120-3096 direct con~
nect cable with 24-pin cable connec-
tors and a connector kit for wuser
fabricated direct connect extension
cable

91714A

NOTE: HP Cable is equivalent to Belden
YR19169. No other cable is supported or has
been tested.

$/85 (DSHDLC)
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HP 1000 A-Series
PROM Storage Module

The HP 12008A PROM Storage Module provides
mounting for up to 64K bytes of off-line PROM
storage for HP 1000 A/L-Series Computers and
Systems. For applications in which operating sys-
tem and user software can be stored in PROMs,
the use of the 12008 A PROM Storage Module
offers the following advantages:

1. Non-volatile storage, unaffected by loss of
power regardless of duration.

2. Rugged storage medium that is usable in en-
vironments too harsh for flexible or hard disc
or other mechanical storage devices.

3. For minimal storage requirements, the PROM
module is more compact and less costly than
disc storage.

I/O Master Processor and PROM interface logic
on the PROM module can load software into
main memory at up to 1.7M bytes/second in
blocks that can range in size from 2 bytes up to
64K bytes. This can include automatic bootup of
PROM -resident programs at power on. The size
and destination of the transfer into main
memory is dynamically determined under soft-
ware control. Multiple PROM modules can be
used to keep several different software systems
resident inside the A/L-Series Computer. Any
of these systems can be loaded extremely quickly
under program control or under Direct Memory
Access. Note: Programs may not be executed
directly from PROM, but must be loaded into
main memory for execution.

Features

* Capacity for 64K bytes of PROM storage

* Automatic program load on power-up
capability

* Multi-system storage with multiple PROM
modules

* Dynamic
destination

* 1.7M byte/second transfer rate into main
memory

* Direct memory access capability

control of transfer size and

8/85 (DSPROM)
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Product Number 12008A

Functional Specifications
ORGANIZATION

Capacity: 32 sockets for 16K PROMs; 64K bytes,
maximum.

Minimum Block Size: 2.
PROM SELECTION AND PROGRAMMING

Recommended PROMs: Intel 2716 or equivalent
UV-erasable 16K PROMs.

PROM Burners:. PROMs may be programmed
using any commercial PROM burner.

TRANSFER CHARACTERISTICS

Minimum Transfer: 2 bytes under program
control, 10 bytes under DMA control.

Maximum Transfer:
program control.

64K bytes under DMA or

Maximum Transfer Rate: 1.7M bytes/second

under DMA control.
CONFIGURATION INFORMATION

Computer and System Compatibility: The
12008A PROM Storage Module is compatible
with all HP 1000 A/L-Series Computers and
Systems.

Software Support: Formatting of the data to
burn onto PROMs is supported by a PFORM
DATA included in the RTE-L and RTE-XL
operating systems. Please note there is no soft-
ware support included in the RTE-A operating
system.

Card Cage Slots Required: One per 12008A
PROM Module.



Installation: Set the select code switches on the
PROM module to the appropriate select code 1/0
address and plug the PROM module into an 1/0
slot in the A/L-Series Computer or System card
cage.

ELECTRICAL SPECIFICATIONS

Direct Current Requirements: 2.18A (+5V) and
0.06A (+12V)

PHYSICAL CHARACTERISTICS

Dimensions: 289mm (11.38in) long; 172mm
(6.75in) wide

Weight: 340 grams (1202)

Ordering Information

The 12008A Prom Storage Module includes:

12008-60002 PROM Storage Module

12008-90001 PROM Storage Module
Reference Manual

8/85 (DSPROM)
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HP 1000 A-Series
HP-IB* Interface

The HP 12009A HP-IB* Interface provides for
connection of up to 14 Hewlett-Packard
Interface Bus compatible devices to HP 1000
A-Series Computers or Systems. HP-IB inter-
faceable devices include flexible and hard disc
drives, printers, magnetic tape drives, plotters,
graphics digitizers, and an extensive list of
measurement instruments.

Features

* Interface to low cost peripherals

* Capacity of up to 14 instruments

* Simple software control of HP-IB based in-
strumentation systems

* Built-in DMA capability for optimum I/O
efficiency

* Burst transfer rates to 940K bytes/second

* Concurrent operation of multiple HP-IB
buses under control of the RTE-L /A operat-
ing system

* 1/0 driver support with RTE-XL, RTE-A,
RTE-L operating system

HP-IB Capabilities

The 12009A HP-IB Interface connects to the
signal lines shown in Figure 1, acting as DEVICE
A. Eight bidirectional data bus lines carry coded
messages in bit-parallel-byte-serial to/from
other devices on the bus, with each byte transfer-
red from one "talker" to one or more "listeners".
Data is exchanged asynchronously using interface
messages to set up, maintain, and terminate an
orderly flow of device-dependent messages.
Three data byte transfer control lines control the
transfer of each byte of coded data on the eight
data lines. The five general interface manage-
ment lines ensure an orderly flow of information
within the HP-IB.

Product Number 12009A

The HP-IB functions of the 12009A interface
are largely embodied in a CMOS/SOS LSI in-
tegrated circuit chip that works with the I/O
master processor LSI chip and circuits to manage
HP-IB control and communications.

/ T / TT f\
DEVICE A |
ABLE TO ~
TALK, USTEN,
AND CONTROL
(£6.. CONPUTER)
n DATA BUS
ap—2E
DEVICE 8 e
ABLE TO —
TALK AND
USTEN
(EG., DIGTL DATA BYIE
MULTMETER) TRANSFER
T~ CONTROL
41 P
DEVICE C e
ONLY ABLE |
0 USTEN
S L GENERAL
CENERATOR) INTERFACE
- MANAGEMENT
\ D
DEVICE D <
ONLY ABLE |——
TO TALK
D10 1..8(DATA
{£.0., COUNTER) ) ey
AV (DATA VALID)
NRFD (NOT READY FOR DATA)
NDAC (NOT DATA ACCEPTED)
IFe CLEAR)
ATN )
SRO (SERVICE REQUEST)
REN {RENOTE ENABLE)
EOI (END OR IDENTIFY)
Figure 1. HP Interface Bus Concept

*The Hewlett-Packard Interface Bus (HP-IB) is HP's implementation of IEEE Standard 488-1978:
“Digital Interface for programmable instrumentation” and identical ANSI Standard MC1.1. The term
"HP-IB” is also used to identify Hewlett -Packard instruments conforming with this standard.

8/85 (DSHPIB)
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Functional Specifications
CAPACITY

7906H/7910HR Discs per 12009A Interface:
Up to two, maximum, in addition to single or
dual flexible disc.

Other HP-IB Devices/Interface; Up to 14.
SWITCH-SELECTABLE OPERATING MODES

High Speed Mode: Selects operation at data rates
to 940K bytes/second, maximum. Only 7 high
speed devices plus the 12009A allowed on bus.

Normal Mode: Selects operation at data rates to
500K bytes/second, maximum. 14 normal speed
devices may be on the bus.

Matching Requirement; All devices connected to
the same bus must be compatible with the selec-
ted mode. For that reason, separate 12009A in-
terfaces will be required to interface both high
speed mode and normal mode devices to the same
A-Series Computer or System.

System Controller Mode: A two position switch
enables 12009A operation as system controller
(supported by RTE-L/XL/A) or disables such
operation (not supported by RTE-L).

BUS CHARACTERISTICS
Bus Signal Lines:

DIO 1-8 Data I/O Lines 1 Through 8
DAV Data Valid

NRFD Not Ready For Data
NDAC Not Data Accepted
IFC Interface Clear
ATN Attention

SRQ Service Request
REN Remote Enable

EOI End or Identify

Logic Levels, Line Terminations, Line Drivers,
and Line Receivers: All characteristics conform
to IEEE Standard 488-1978.

Maximum Cable Length for Normal Mode
Operation: 2 meters (6.5 ft) per device connec-
ted, with a 20 meter (65 ft) total length. The
maximum number of devices is accommodated by
interconnection using shorter than maximum
cable length.

Maximum Cable Length for High Speed
Operation: 2 meters (6.5 ft) per device
connected, with a 15 meter (48.75 ft) total
length. Additional load resistors, provided with
the interface, are required.

DIRECT MEMORY ACCESS (DMA)
OPERATION

The 12009A can directly access computer
memory under control of its I/O master proces-
sor regardless of how many other interfaces in
the system are also accessing memory via DMA.

TRANSFER RATES

High Speed Mode: Up to 940K bytes per second
via Direct Memory Access when HP-IB interface
is plugged into the highest priority I/O slot (next
to the central processor board) in the card cage.

Normal Mode: Up to S00K bytes per second via
Direct Memory Access.

CONFIGURATION INFORMATION

Computer and System Compatibility: The
12009A HP-IB Interface is compatible with all
HP 1000 A-Series Computers and Systems.

Software Support: The 12009A interface is sup-
ported by RTE-L/XL/A interface driver ID.37.
Use of Hewlett-Packard disc memories and
printers with the 12009A interface is supported
by RTE-L device drivers DD.30 and DD.12
respectively, which work with interface driver
ID.37.

Diagnostic Support: A diagnostic for the
12009A interface is provided in the 24612A
Diagnostic Package.

Installation: Set interface card switches to select
(or unselect) operation as bus controller, normal
or fast settling time, appropriate HP-IB bus ad-
dress and control functions, and appropriate 1/0
address select code; turn off power to the com-
puter; plug the interface into the computer
backplane*; connect the bus cable from the in-
terface to HP-IB devices; and integrate the inter-
face driver into the operating system if that has
not been accomplished previously.

*NOTE: To achieve maximum data rate in high
speed mode, the HP-IB interface must be plug-
ged into the card cage slot next to the central
processor; 1/0 address setting of the interface

8/85 (DSHPIB)
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select code switches is independent of the
interface card's position in the computer
backplane.

ELECTRICAL SPECIFICATIONS

Direct Current Requirements: 2.1A (+5V),
0.084A (+12V).

PHYSICAL CHARACTERISTICS

Dimensions: 289 mm (11.38 in) long by 172 mm
(6.75 in) wide by 1.6 mm (0.063 in) board thick-
ness, with 10.2 mm (0.4 in) top-of-board parts
clearance and 5.1 mm (0.2 in) beneath-board
clearance.

Weight: 710 grams (25 oz) with HP-IB cable.

Ordering Information

The 12009 Interface includes:

12009-60020 HP-IB Interface Card
12009-60014 HP-IB 2 meter RFI Filter Cable
12009-90001 Reference Manual

12009A Option

001: Replaces 12009-60014 2 meter cable
with 12009-60015 4 meter RFI Filter
Cable.

8/85 (DSHPIB)
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HP 1000 A-Series

Breadboard Interface

The HP 12010A Breadboard Interface provides
the standard A-Series I/O master circuit along
with space for sixty 16-pin wire wrap sockets for
user—-designed custom interfaces. The printed
circuit layout is based on a 2.5mm (0.1in) by
7.6mm (0.3in) matrix, which accommodates any
mix of dual or single in-line integrated circuits.
All signals needed by the user are brought along
with dc power supply voltages to convenient,
labelled connection pads along the edge of the
I/0 master circuit area.

Features

* Standard A-Series I/0O master interface to
computer or system backplane

* Built-in DMA capability for optimum I/0
efficiency

* 60-socket space for user’s circuits

* TTL-compatible signals

Functional Specifications
1/0 MASTER

Purpose: To assure compatibility of wuser-
designed interfaces with the high performance
1/O design of A-Series Computers and Systems,
the Breadboard Interface includes the same 1/0
master circuit as other A-Series interfaces. This
includes the CMOS LSI 1/O Processor chip, which
executes I/O instructions, and other circuits that
make high speed transfers possible.

Determination of I/O Addresss I/0 address
select code is set by select code switches and is
independent of interface card position along the
A-Series backplane bus.

I/O Addressing: The Breadboard Interface may
be pre-addressed by presetting the select code
into its Global Register (GR), which leaves the six
select code bits of I/O instructions available for
addressing registers or other functions on the in-
terface. Alternatively, the GR can be turned off
and the select code bits in each instruction can
be used to address the user-designed custom
interface.

Product Number 12010A

1/0 Device Interrupt Priority: Depends upon
I/0 interface position in the card cage with
respect to the processor board.

Interrupt Masking: Under program control an
interrupt mask registor provides selective inhibi-
tion of interrupts from specific under program
control. This capability can be programmed in-
terfaces to temporarily cut off undesirable inter-
rupts from any combination of interfaces when
they could interfere with crucial transfers.

Direct Memory Access (DMA): The I/0O master
supports DMA capability for user’s circuits on
the Breadboard Interface. This feature reduces
the number of interrupts from one per data item
(byte or word) to one per complete DMA block
transfer, greatly reducing overhead and increas-
ing throughput.

Self -Configured, Chained DMA: A self-
configuring mode of DMA operation is available
for when groups of DMA transfers must be per-
formed. In this mode, instead of interrupting af-
ter a block transfer, the I/0 master fetches a
new set of DMA control words for the next
transfer, reconfigures itself, and initiates another
block transfer. This chained process continues as
long as additional control word sets are available.

Data Packing under DMA: When byte mode is
specified in control word instructions, the I/0
master automatically manages byte packing or
unpacking.

Maximum Achievable DMA Rate:
words/second (1.4M bytes/second).

700,000

Virtual Control Panel Support: The I/O master
supports the provision of virtual control panel
interface capability on user-designed custom in-
terfaces based on the Breadboard Interface.

I/0 Master Signals and Timing: Refer to the
HP 1000 A/L-Series I/O Interfacing Guide
(02103-90005).

8/85 (DSBBIF)
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USER’S CIRCUIT SPACE

Area: 133mm (5.25in) by 146mm (5.7 51in).
Organization: The user’s circuit area is organized
into ten column pairs of 53 circuit pads each for
mounting up to 60 16-pin wire wrap integrated
circuit sockets or any other combination of dual
in-line integrated circuit sockets with different
numbers of pins.

Maximum Component Height above board sur-
face: 10mm (0.4in) for an interface capable of
being installed in any circuit card position in the
12030A or 2103L 10-slot card cage, 12032A
S-slot card cage, or 2145B 16-slot card cage.
Height can be up to 18mm (0.7in) for an inter-
face to be used only in 10-slot card cage slot
XA6 or 16-slot card cage slot XA9.

Maximum Permissible Depth below board for
leads or attaching hardware: Smm (0.2in).

POWER DISSIPATION

Maximum per A-Series Interface Card: 17W,
determined by air flow provided through the
card cages in 2103L Computers and 2145B
System Core.

I/0 Master Dissipation: 5.29W

Power Dissipation Capacity available for user’s
circuits: 11.7W.

CONFIGURATION INFORMATION

Computer and System Compatibility: The 1/0
master on the 12010A Breadboard Interface is
compatible with all HP 1000 A-Series
Computers and Systems.

Software Support: User’s custom-designed inter-
faces based on the 12010A Breadboard Interface
will require user~written RTE-A/L driver soft-
ware, which can be modeled on the general pur-
pose RTE-A/L driver ID.50

Diagnostic Support: Diagnostic support for user’s
custom-designed interfaces must be user-
written. A kernel diagnostic, supplemented by a
BASIC-like interactive diagnostic test and design
language is provided in the 24612A Diagnostic
Package to assist the user’s diagnostic develop-
ment efforts.

8/85 (DSBBIF)
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Installation: Build user’s custom interface on the
Breadboard Interface; establish control settings as
required for the user’s custom application; set
select code switches to the appropriate I/0 ad-
dress; turn off power to the computer and the in-
terfaced device; plug the custom interface into
the computer backplane; connect an appropriate
cable from the interface to the external device;
and integrate the interface and its user-written
driver into the RTE-A/L operating system if
that has not been accomplished previously.

NOTE: The 1/0 address setting of the interface
select code switches is independent of the inter-
face card’s position in the computer backplane.

ELECTRICAL SPECIFICATIONS

Direct Current Requirements: The I/O master
requires 0.912A (+5V), and 0.061A (+12V).

Power Sources Available:
Interface Card

DC/AC Voltage P2 Pin(s})

+ 5V dc 35-37

+12V dc 41,42

-12V dc 43,44

19.5V ms, 25kHzx 47,48

Common 2,15,17,21,27,34
19.5V ms, 25kHzx 49,50

X The 19.5V ms, 25kHz power is available
for meeting unique power supply requirements.
For more information, see Hewlett-Packard
Application Note 404-3, which is available
from your Hewlett-Packard representative.

PHYSICAL CHARACTERISTICS

Dimensions: 289mm (11.38 in) long by 172mm
(6.75in) wide by 1.6mm (0.063in) board thickness
with 10.2mm (0.4in) top-of-board parts
clearance and S.lmm (0.2in) beneath board
clearance.

Weight: 313 grams (11oz) with mating connector.

Ordering Information

The 12010A Breadboard Interface includes:

12010-60003 Breadboard Interface Card
5061-3426 48-pin Connector Kit

02103-90005 A-Series I/0 Interfacing Guide
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HP 1000 A-Series

Extender and Priority Jumper Cards

Product Number 12011A and 12012A

The HP 12011A and 12012A are, respectively,
the Extender Card for out-of-card cage access to
system~-connected A-Series plug-in cards and the
Priority Jumper Card for continuation of the HP
1000 A-Series hardware priority chain through
an otherwise unoccupied card cage slot.

Functional Specifications
COMPUTER AND SYSTEM COMPATIBILITY

The 12011A Extender Card and the 12012A
Priority Jumper Card are compatible with all HP
1000 A-Series computers, systems, and card
cages.

INSTALLATION

The 12011A Extender Card: Remove the plug-
in card to be accessed, plug the extender card
into the card cage in its place, and plug the card
into the extender board.

Priority Jumper Card: Plug the priority jumper
card into the vacant card cage slot through
which the priority chain is to be continued.

PHYSICAL CHARACTERISTICS
Weight:
Extender Card: 426 grams (1 5o0z).
Priority Jumper Card: 170 grams (60z).
Ordering Information

The 12011A includes:
12011-60001 Extender Card

The 12012A includes:
12012-60001 Priority Jumper Card

8/85 (DSEP)
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HP 1000 A-Series 8-Channel

Asynchronous Multiplexer Interface

The HP 12040C is an Asynchronous Multiplexer
Interface that can connect up to eight
asynchronous teleprinter-like terminal devices to
an HP 1000 A-Series Computer System using a
single 1/0 slot.

Features

* EIA RS-423-A and RS-232-C/CCITT V.24
compatibility

* On-board microprocessor off-loads computer

* On-board buffering with DMA capability

* Programmable data rates using two baud rate
generators to eliminate hardware speed
strapping

* Programmable character size, parity check-
ing, and number of stop bits for flexible con-
trol of transmission format

* Parity, overrun, and framing error detection

* X-on, X~-off control during multiplexer data
output transmission

* Two of eight baud rate groups may be simul-
taneously selected

* Supports HP 37214A Systems Modem, which
can provide up to 7 ports having full modem
control capabilities

* Supports a Virtual Control Panel (VCP) in
RTE-A Systems

* Full Duplex or Echoplex transmission

* Capability to edit data prior to passing it to
computer memory

* Includes an 8-port Distribution Panel for
mounting RS-232 connections

Functional Description

The 12040C Asynchronous Multiplexer Interface
provides multiplexed terminal support for up to
eight asynchronous RS-232-C compatible
devices connected directly, or through full-
duplex asynchronous modems?* to the multi-
plexer. The multiplexer interface can operate at
programmable data rates up to 19,200
bits/second on a given channel with a maximum

Product Number 12040C

throughput capability of 69,000 bits per second.
This aggregate throughput rate is attainable for
short bursts. For continuous throughput, either
the baud rate or the number of channels must be
reduced to avoid data loss on input. There will
be no data loss on output, but the full data rate
may not be achieved.

The 12040C includes an eight-port Multiplexer
panel to provide for convenient connection via
EIA 25-pin connectors.

Functional Specifications
CAPACITY

Channels: Eight full-duplex
receive) communications channels.

(transmit and

Bufferingg. Two 254 byte transmit buffers and
two 254 byte receive buffers for each channel.

COMMUNICATIONS
RS-423-A/RS-232-C or

Interface Level:
CCITT V.24.

Program-selectable Data Rates: S50, 75, 110,
134.5, 150, 300, 1200, 1800, 2400, 4800, 9600,
and 19200 bits/second.

Program-selectable Baud Rate Groups: (50);
(75, 150); (110); (134.5); (300, 1200); (1800);
(2400, 4800, 9600) ; (19200).

Aggregate Throughput Capacity: 69,000 bits
per second per interface. The aggregate
throughput rate is attainable for short bursts.
For continuous throughput, either the baud rate
or the number of channels must be reduced to
avoid data loss on input. There will be no data
loss on output, but the full data rate may not be
achieved.

Communication Mode: Asynchronous, bit serial.

*Modem control lines are passed through to the multiplexer panel to allow passive full-duplex
modem support. Active modem control may be achieved by adding the HP 37214A System Modem.
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Programmable Communications Parameters:
Character length from 5to 8 bits; 1, 1-1/2, or 2
stop bits; and odd, even, or no parity.

CONFIGURATION INFORMATION

System Compatibility: The 12040C Interface is
compatible with HP 1000 A-Series Computer
Systems operating under the RTE-L, RTE-XL,
and RTE-A real-time executive systems.
Computer I/0 Slots Required: 1

Software Support: RTE Driver: IDMO0O

Supports the following HP Terminals:

2392A 2628A 2645A Opt 007
2621A/P 2631A/B 2647A

2622A 2635A/B 2648A Opt 007
2623A 26408 2649B Opt 007
2624A/B 2645A 2649C Opt 007
2625A 2648A 2649G

2626A 26488B/C 7310A

2627A 2647F

Current Required from Computer Power Supply:
2.5A (+5V), 0.10A (+12V), 0.05A (-12V).

Approximate Memory Requirements: See Table
1. '

PHYSICAL CHARACTERISTICS

Dimensions: 269mm (11.38in) long, by 172mm
(6.75in) wide, by 1.6mm (0.063in) deep; top

RS-232 PANEL EXTENSION

The 1252-0508 MUX Cable Extender Kit in-
cludes 1 set of male and female connector com-
ponents which are used with up to 300 ft. of HP
cable (part number 8120-4510) to remotely posi-
tion the 28658-60005 RS-232-C panel. The
raw cable can be purchased from the Corporate
Parts Center.

Ordering Information

The 12040C Interface includes:
12040-60004 8-channel
Interface Assembly
Interface Reference Manual
Mounting Bracket
8-channel RS-232-C Panel
3 Meter EIA RS-232 Cable
MUX Cable Extender Kit

Multiplexer

12040-90022
5001-5278
28658-60005
28658-63005
1252-0508

12040C Options
002: Cable option for use with 37214A System
Modem.

Deletes: (28658-60005) RS-232-C panel
(28658-63005) Cable
(1252-0508) Extender kit
(5001-5278) Mounting Bracket

Adds:  (12828-60002) Cable

003: Custom Connection Option

Deletes: (28658-~60005) RS-232~C panel
(28658-63005) Cable
(1252-0508) Extender kit

clearance, 10.2mm (0.4in); bottom clearance, (5001-5278) Mounting Bracket
5.1mm (0.2in) Adds: (5061-3467) Edge Connector kit
Weight: 481 grams (170z) with mating
connector.
Table 1. HP 12040C Approximate Memory Requirements
File Name Description Memory
P Required
IDMQO Basic interface driver, including device driver for basic CRT dis- | 2,100 bytes
play terminals
Additional per 12040C interface 48 bytes
Additional per device 48 bytes
DD.00 Device driver for 26XX terminal or RS-232-C compatible 1,500 bytes
printing devices (IDMOO) is also required)
Additional per terminal or printer 44 bytes
DD.20 Minicartridge driver for 264X terminal (IDMOO and DD.00 are | 1,100 bytes
also required)
Additional per mincartridge tape unit 44 bytes
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HP 1000 A-Series 8-Channel

Multiuse Asynchronous Multiplexer Interface

Features

* EIA RS-423-A and RS-232-C/CCITT V.24
compatibility

* On-board microprocessor off-loads computer

On-board buffering with DMA capability

* Programmable character size, parity check-
ing, and number of stop bits for flexible con-
trol of transmission format

* Programmable data rates using two baud rate
generators to eliminate hardware speed
strapping

* Parity, overrun, and framing error detection

* Full Duplex or Echoplex transmission

* Includes an 8-port Distribution Panel for
mounting RS-232 connections

* On-board self -test

*

Functional Description

The HP 12041B is a microprogrammable inter-
face for HP 1000 A-Series computers. These
cards are intended to be purchased by customers
who will use them with HP software download-
ing the characterizing protocol into 16K bytes of
on-card RAM memory. By designing firmware
unique to a particular application, an HP division
has almost unlimited scope in the variety of dif-
ferent specialized interfaces available to support
application oriented software products. Because
the interface program is downloaded from soft-
ware into RAM memory on the card, the inter-
face never needs to be modified by the addition
of EPROMs. This means the 12041B is used and
supported as shipped from Roseville Networks
Division. An 8K EPROM on each interface con-
tains programs for self -test, loading and execut-
ing code.

DIRECT MEMORY ACCESS TRANSFERS

Each interface card has its own DMA intel-
ligence to control transfers of data between card
buffer and the host CPU backplane. DMA
reduces the time and overhead required to move

messages between interface and host CPU
memory.
8/85 (DSAMI1)
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Product Number 12041B

ON-BOARD MICROPROCESSOR OFF-LOADS
HOST COMPUTER

A powerful microprocessor on the interfaces
manages routine communications processing,
freeing the host computer for applications
oriented tasks. Under control of downloaded
firmware, the microprocessor converts command
words into actions, such as establishing a
communications link, loading or unloading data
from the on-board buffers to the host CPU. The
microprocessor can also perform protocol
generation and interpretation, error checking,
error recovery by retransmission, or general
purpose I/O interfacing, all without the
attention of the host computer.

16K BYTES OF RAM MEMORY

On-board memory allows messages and as-
sociated information to be buffered on the card
either for transmission, reception, or temporary
program storage. Thus, interrupts to the host
processor can be kept at a minimum so the host
CPU can be put to better use processing applica-
tions.

EPROM-BASED SELF TESTS

A go/no-go self-test, performed at power-up or
reset of card, helps to assure reliable operation of
the interfaces and minimize troubleshooting
time. These tests check out the RAM memory,
the Direct Memory Access operations, baud rate
generators, and the I/O parts of the communica-
tion interface and signal self-tests results via the
LED indicator. The self test can also be run with
the supplied diagnostic hood which allows for the
test of the electrical drivers and receivers.

COMMUNICATIONS

Interface Level RS-423-A/RS-232-C or

CCITT V.24

Communication Mode: Asynchronous, bit serial.



Programmable Communications Parameters:
Character length from 5 to 8 bits; 1, 1-1/2, or 2
stop bits; and odd, even, or no parity.

CONFIGURATION INFORMATION

System Compatibility: The 12041B Interface is
compatible with HP 1000 A-Series Computer
Systems operating under RTE-A real-time ex-
ecutive systems.

Computer I/0 Slots Required: 1
Software Support: RTE Driver: IDM00O

Current Required from Computer Power Supply:
2.5A (+5V), 0.10A (+12V), 0.05A (-12V).

PHYSICAL CHARACTERISTICS

Dimensions: 269mm (11.38in) long, by 172mm
(6.75in) wide, by 1.6mm (0.063in) deep; top
clearance, 10.2mm (0.4in); bottom clearance,
S.Imm (0.2in)

Weight: 481
connector.

grams (170z) with mating

RS-232 PANEL EXTENSION

The 1252-0508 MUX Cable Extender Kit in-
cludes 1 set of male and female connector com-
ponents which are used with up to 300 feet of
HP cable (part number 8120-4510) to remotely
position the 28658-60005 RS-232-C panel
The raw cable can be purchased from the
Corporate Parts Center.

Ordering Information

The 12041B Interface includes:

12041-60002 8-channel Multiplexer Inter-
face Assembly

Interface Reference Manual
Download Monitor EPROM
Mounting Bracket

8-channel RS-232-C Panel

3 Meter EIA RS-232 Cable
MUX Cable Extender Kit

MUX Diagnostic Hood

12040-90001
5180-1968
5001-5278

28658-60005

28658-63005
1252-0508
5061-4901

12041B Option
003: Customer Connector Option:
Deletes: (28658-60005) RS-232-C panel
(28658-63005) Cable
(1252-0508) Extender kit
(5001~5278) Mounting bracket

Adds:  (5061-3467) Edge connector kit
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A-Series and M/E/F =Series

Programmable Serial Interface Cards

Product Numbers 12042B and 12826B

The HP 12042B and 12826B are microprogram-
mable interfaces for A-Series and M/E/F-Series
HP 1000’s, respectively. These cards are intended
to be used by sophisticated OEM’s or End-Users
as a foundation for designing their own applica-
tion oriented communications products.

The 12042B and 12826B consist of Z-80A based
intelligent interfaces with two available
EPROM/ROM sockets. User developed firmware
modules are required for use. By designing
firmware unique to a particular application, the
user has almost unlimited scope in the number of
customized products that are feasible. The
24602A PSI Firmware Development Package
provides reference material to guide users in the
task of creating their own firmware. In conjunc-
tion with the 24602A, the 12042B and 12826B
create a flexible solution to complex data com-
munication problems.

Features

* Z-80A CPU microprocessor control
* One Z-80A SIO/2 dual channel serial 1/0
"USART" controller
- Full or half duplex mode
- Synchronous or asynchronous features
- CRC-16 or CCITT block frame check for
synchronous operation
- Two modem control inputs and two modem
control outputs per channel
- Optional vectored interrupts per channel
- Capability for two independent RS-232-C
primary channels
* Two Z-80A DMA direct memory access
controllers
* 16K bytes of Dynamic RAM for tables, buf-
fers, and/or firmware
* Capability for EIA RS-449, EIA RS-232-C
(on one channel)
* Internal loop-back of clocks and transmitted
data under firmware control for self -test
* Two EPROM/ROM sockets capable of using
any combination of 2716’s, 2732’s, 2764’s,
2516’s, 2532’s, and similar devices up to a
maximum of 8K bytes per socket

8/85 (DSPSI)
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* One Z-80A CTC Counter Timer Chip provid-
ing one system timer, an independent,
programmable baud rate for each SIO chan-
nel, and a programmable DMA backplane
transfer rate

Multidrop capability

Forced Cold Load capability

Four programmable indicator lights (LEDs)
Eight switches, accessible as a single byte

* % % *

Functional Description

ON-BOARD MICROPROCESSOR OFF-LOADS
HOST COMPUTER

A powerful microprocessor on the interfaces
manages routine communications processing,
relieving the host computer for applications
oriented tasks. Under control of customer sup-
plied firmware, the microprocessor converts
command words into actions, such as establishing
a communications link or loading/unloading data
from the on-board buffers to the host CPU. The
microprocessor can also perform protocol genera-
tion and interpretation, error checking, error
recovery by retransmission, or general purpose
I/0 interfacing, all without the attention of the
host computer.

16K BYTES OF RAM MEMORY

On-board memory allows messages and as-
sociated information to be buffered on the card
either for transmission, reception, or temporary
program storage. Thus, interrupts to the host
processor can be kept at a minimum so the host
CPU can be put to better use processing applica-
tions.

DIRECT MEMORY ACCESS TRANSFERS

Each interface card has its own DMA intel-
ligence to control transfers of data between card
buffer and the host CPU backplane. DMA
reduces the time and overhead required to move
messages between interface and host CPU
memory.



EPROM-BASED SELF TESTS

A go/no-go self test (which can be optionally
deleted), performed at power-up or reset of card,
helps to assure reliable operation of the inter-
faces and minimize troubleshooting time. These
tests check out the RAM memory, the Direct
Memory Access operations, baud rate generators,
and the I/O parts of the communication inter-
face and signal self-test results via LED in-
dicators. The self test can also be run with the
supplied diagnostic hood. The diagnostic hood
fits on the edge of the PSI card and tests more of
the card than is possible with self test alone.

Functional Specifications
TRANSMISSION MODE

Full or half duplex, bit-serial, synchronous or
asynchronous.

Z-80A SIO/2 CHARACTERISTICS

Data Buffering: Received data quadruple buf-
fered; transmitted data double buffered.

Synchronous Features for Character Oriented
Protocol:

- One or two Sync characters

Automatic Sync character insertion

Cyclic Redundancy Check generation and
checking

Received data overrun detection

Synchronous Features for Bit Oriented Protocol:

- Abort sequence generation and checking

- Automatic Zero insertion and detection

- Automatic Flag insertion between messages

- Address field recognition

- Supports one to eight bits per character

- Cyclic Redundancy Check generation and
checking

- Valid receive message overrun detection

Asynchronous Features:

- §, 6, 7, or 8 bits per character

1, 1-1/2, or 2 stop bits

Even, odd, or no parity

X1, X16,X32, or X64 clock modes

Break generation and detection

Parity, overrun, and framing error detection

Optional Generation of a Vectored Interrupt per

Channel when:

- the state of an SIO modem control input
changes

- the transmit buffer is empty

- a receive character is available

- a special receive condition occurs for: parity
error, Rx overrun error, CRC/Framing error,
End of Frame

Z-80A DMA CHARACTERISTICS

Three Classes of Operation:
Search only, Search and Transfer.

Transfer only,

Three Modes of Operation: Byte-at-a-Time,
Burst (continuous as long as both sides are ready),
Continuous (locks out CPU until done). Read and
write port addresses can independently incre-
ment, decrement, or stay fixed.

Interrupts: On Match Found, End of Block, or
Port Ready (each can be its own interrupt vector).

Address and Block Length Register Loading:
Registers may be loaded for the next operation
without disturbing current operation.

Operation Restart: Last operation can be re-
started automatically or on command.

DMA Signallingg DMA can signal when a
specified number of bytes have been transferred
without disturbing the current system.

DMA Status: CPU can read the current channel
status, Read or Write address registers or the
length register.

Z-80A COUNTER TIMER CHIP
CHARACTERISTICS

Channels: Four independently programmed
channels used for dynamic RAM timing, Zilog
chip main system clock and baud rate generator
for each SIO channel. Baud rate limits are:
Asynchronous: max 57.6K, min 50

Synchronous: max 460.8K, min 50
Synchronous
External: max 810K

Note that the speed of transmission depends on
and may be limited by the type of firmware
protocol implemented. The best practical board
rates that can be expected with sophisticated
protocols are 230K baud synchronous and §7.6K
baud asynchronous.

8/85 (DSPSD)
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Modes: Operates in Counter or Timer mode.
Interrupt: On the zero count condition (each
channel has its own interrupt vector).

Restart: Automatically restarts the last opera-
tion in either mode.

Output: Gives the Z-80A CPU the number of
counts to go until a zero count condition.

COMMUNICATIONS INTERFACE
CHARACTERISTICS

Number of Input Lines: Six input lines with
balanced receivers and eight input lines with un-
balanced receivers.

Output Lines: Four output lines that can be
driven by unbalanced or balanced line drivers,
eight output lines with unbalanced line drivers.

CONFIGURATION INFORMATION

Computer I/O Channels Required: One per in-

terface.

Interface Current Required from Computer
Power Supplies:

Product +5V +12V -12v
Number Supply Supply Supply
120428 2.60A 0.35A 0.18A
128268 1.93A 0.32A 0.18A

Compatible Modems: The 12042B/12826B in-
terface is compatible with the modems listed in
Table 1 and may be useful with other modems
that are compatible with both the PSI card
hardware and user-developed firmware. Note
that compatibility with any modem is highly
dependent on the firmware implemented on the
PSI card. Further information on the modems
listed below are given in the 12042B/12826B
PSI Card Hardware Manual (12042-90001 or
12826-90001).

Table 1. Connections and Compatible Modems

Connection via Model Type
Private Lines Bell 201C
Bell 208A
Bell 208B
Bell 208A

8/85 (DSPSI)
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System Compatibility:

Table 2. PSI Card System Compatibility

Product Compatible Compatible
Number Computer Computer System
120428 2137A 2196C/D
2139A 2197C/D
21568 2199C/D
2436A/E 2486A
2437A 2487A
2439A 2488A
128268 2109E 2176C/E
2113E 2177C/F
2117F 2178A/C
2178A/C

Support Policy

Because the PSI card is a customizable system,
the customer must assume responsibility for its
support.  Consequently, there is no Service
Contract applicable to the PSI product.
Hewlett-Packard Computer Engineers will ac-
cept contracts for HP 1000 systems containing
PSI cards upon verification of the system by the
responsible HP field office. However, the PSI
card itself will not be diagnosed, repaired or ex-
amined at the customer’s site. If the PSI product
develops problems, it will be the responsibility of
the customer to diagnose and replace both its
hardware and firmware. The Self Test EPROM
is provided as a tool to be used at the discretion
of the customer.

Customers must be prepared to develop their own
support strategy for the PSI cards. It is suggested
the customer maintain spare cards which can be
swapped by the customer if a problem arises in
the field. Board Repair and Exchange programs
are available for the PSI to assist customers in
their suppport. Contact the responsible
Hewlett-Packard Field Engineer for further
information.



Ordering Information

Note: It is strongly recommended that purchase
of either the 12042B or 12826B for program
development be done jointly with the purchase of
the HP 24602A PSI Firmware Development
Package.

12042B A-SERIES PROGRAMMABLE
SERIAL INTERFACE CARD

The 12042B Interface includes:

5061-4940 A/L-Series Programmable
Serial Interface with Self -Test
PROM (5180-1951)

5061-4914 Sm (17ft) RS~-232-C Modem
Interface Cable

5061-4916 Diagnostic Test Hood

5180-1951 Self Test EPROM

5955-7628 OEM/PSI Manual

12826B M/E/F-SERIES PROGRAMMABLE
SERIAL INTERFACE CARD

The 12826B Interface includes:
5061-4913  M/E/F-Series Programmable
Serial Interface

5061-4914 Sm (17ft) RS-232-C Modem
- Interface Cable

5061-4916 Diagnostic Test Hood

5180-1951 Self Test EPROM

5955-7628  OEM/PSI Manual

12042B/12826B OPTIONS

001: Substitutes 5061-4923 5m (17ft) RS-449
Modem Interface Cable for 12042B/
12826B (5061-4914)

002: Substitutes 5061-3440 custom cable kit
(edge connector only) for 12042B/12826B
(5061-4914)

003: Delete Self-Test PROM and Diagnostic
Hood
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ap i A-Series and M/E/F-Series
Multiuse Programmable Serial Interface Cards

Product Numbers 12043A and 12260A

Features on the card, the interface never needs to be

* Z-80A CPU microprocessor control
* One Z-80A SIO/2 dual channel serial 1/0
"USART" controller
- Full or half duplex mode
- Synchronous or asynchronous features
- CRC-16 or CCITT block frame check for
synchronous operation
- Two modem control inputs and two modem
control outputs per channel
- Optional vectored interrupts per channel
- Capability for two independent RS-232-C
primary channels
* Two Z-80A DMA direct memory access
controllers
* 16K bytes of Dynamic RAM for tables, buf-
fers, and/or firmware
* One Z-80A CTC Counter Timer Chip provid-
ing one system timer, an independent,
programmable baud rate for each SIO chan-
nel, and a programmable DMA backplane
transfer rate.
* Capability for EIA RS-449, EIA RS-232-C
Multidrop capability
Internal loop-back of clocks and transmitted
data under firmware control for self ~test
Four programmable indicator lights (LEDs)
Eight switches, accessible as a single byte
EPROM-based developmental debug monitor
EPROM-based self test
Off -line RAM dump to host
EPROM-based program for loading and ex-
ecuting downloaded code
* Fully supported by HP

* *

B sk B B % %

Functional Description

The HP 12043A and 12260A are micro-
programmable interfaces for A/L-Series and
M/E/F-Series HP 1000s, respectively. These
cards are intended to be purchased by customers
who will use them with HP software download-
ing the characterizing protocol into 16K bytes of
on-card RAM memory. The 12043A and
12260A executes Multileaving Remote Job
Entry) protocol. Because the interface program
is downloaded from software into RAM memory
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modified by the addition of EPROMs. This
means the 12043A and 12260A are used and
supported as shipped from Roseville Networks
Division. An 8K EPROM on each interface con-
tains programs for self -test, loading and execut-
ing code, and a development and debug monitor.
The cards are configurable through software.

ON-BOARD MICROPROCESSOR OFF-LOADS
HOST COMPUTER

A powerful microprocessor on the interfaces
manages routine communications processing,
relieving the host computer for applications
oriented tasks. Under control of downloaded
firmware, the microprocessor converts command
words into actions, such as establishing a com-
munications link or loading/unloading data from
the on-board buffers to the host CPU. The mic-
roprocessor can also perform protocol generation
and interpretation, error checking, error recovery
by retransmission, or general purpose I/O inter-
facing, all without the attention of the host
computer.

16K BYTES OF RAM MEMORY

On-board memory allows messages and as-
sociated information to be buffered on the card
either for transmission, reception, or temporary
program storage. Thus, interrupts to the host
processor can be kept at a minimum so the host
CPU can be put to better use processing applica-
tions.

DIRECT MEMORY ACCESS TRANSFERS

Each interface card has its own DMA intel-
ligence to control transfers of data between card
buffer and the host CPU backplane. DMA
reduces the time and overhead required to move
messages between interface and host CPU
memory.

EPROM-BASED SELF TESTS

A go/no-go self -test, performed at power-up or
reset of card, helps to assure reliable operation of



the interfaces and minimize troubleshooting
time. These tests check out the RAM memory,
the Direct Memory Access operations, baud rate
generators, and the I/0O parts of the communica-
tion interface and signal self-tests results via
LED indicators. The self test can also be run
with the supplied diagnostic hood. The diagnos-
tic hood fits on the edge of the PSI card and tests
more of the card than is possible with self test
alone.

EPROM-BASED DEVELOPMENTAL DEBUG
MONITOR (DDM)

The DDM program serves as a monitor to aid in
the development of user firmware. Once a
firmware program is cross-assembled on a mini-
cartridge tape, the DDM can load that program
into the PSI card’s RAM through an HP 2645 or
2648 terminal and a terminal-to-card-to-link
cable supplied with the DDM. The DDM can
then support these functions:

* Display and/or modification of memory
locations

* Display and/or modification of registers

* Control of program flow by:
- Transferring control to firmware entry

points

- Setting and removing break points
- Single-step simulation with trace

* Reading and writing through all 1/0 ports

* Creating ("punching") modified code into 264X
minicartridge tape

* Help facility providing information about the
command set

Functional Specifications
TRANSMISSION MODE

Full or half duplex, bit-serial, synchronous or
asynchronous.

Z-80A SIO/2 CHARACTERISTICS

Data Buffering: Received data quadruple buf-
fered; transmitted data double buffered.

Synchronous Features for Character Oriented
Protocol:

- 1 or 2 Sync characters

Automatic Sync character insertion

Cyclic Redundancy Check generation and
checking

Received data overrun detection

Synchronous Features for Bit Oriented Protocol:

- Abort sequence generation and checking

- Automatic Zero insertion and detection

- Automatic Flag insertion between messages

- Address field recognition

- Supports 1 to 8 bits per channel

- Cyclic Redundancy Check generation and
checking

- Valid receive message overrun detection

Asynchronous Features:

- 5,6, 7 or 8 bits per character

- 1, 1-1/2, or 2 stop bits

- Even, odd, or no parity

- X1,X16,X32, or X64 clock modes

- Break generation and detection

- Parity, overrun and framing error detection

Optional Generation of a Vectored Interrupt per

Channel when:

- the state of an SIO modem control input
changes

- the transmit buffer is empty

- a receive character is available

- a special receive condition occurs for: parity
error, Rx overrun error, CRC/Framing error,
End of Frame

Z.-80A DMA CHARACTERISTICS

Three Classes of Operation:
Search only, Search and Transfer.

Transfer only,

Three Modes of Operation: Byte-at-a-Time,
Burst (continuous as long as both sides are ready),
Continuous (locks out CPU until done). Read and
write port addresses can independently incre-
ment, decrement, or stay fixed.

Interrupts: On Match Found, End of Block, or
Port Ready (each can be its own interrupt vector).

Address and Block Length Register Loading:
Registers may be loaded for the next operation
without disturbing current operation.

Operation Restart: Last operation can be re-
started automatically or on command.

DMA Signallingg DMA can signal when a
specified number of bytes have been transferred
without disturbing the current system.

DMA Status: CPU can read the current channel
status, Read or Write address registers or the
length register.
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2-80A COUNTER TIMER CHIP
CHARACTERISTICS

Channels: Four independently programmed
channels, used for dynamic RAM timing, Zilog
chip main system clock and baud rate generator
for each SIO channel. Baud rate limits are:

Asynchronous: max 57.6K, min 50
Synchronous: max 460.8K, min 50
Synchronous

External: max 810K

Note that the speed of transmission depends on
and may be limited by the type of firmware
protocol implemented. The best practical board
rates that can be expected with sophisticated
protocols are 230K baud. synchronous and 57.6K
baud asynchronous.

Modes: Operates in Counter or Timer mode.

Interrupt: On the zero count condition (each
channel has its own interrupt vector).

Restart: Automatically restarts the last opera-
tion in either mode.

Output: Gives the Z-80A CPU the number of
counts to go until a zero count condition.

COMMUNICATIONS INTERFACE
CHARACTERISTICS

Number of Input Lines: Six input lines with
balanced receivers and eight input lines with un-
balanced receivers.

Output Lines: Four output lines that can be
driven by unbalanced or balanced line drivers,
eight output lines with unbalanced line drivers.

CONFIGURATION INFORMATION

Computer I/0 Channels Required:
interface.

One per

Interface Current Required from Computer
Power Supplies:

Product +5V +12V -12V

Number Supply Supply Supply
12043A 2.60A 0.35A 0.18A
12260A 1.93A 0.32A 0.18A

Compatible Modems: The 12043A/12260A in-
terface is compatible with the modems listed in
Table 1 and may be useful with other modems
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that are compatible with both the PSI card
hardware and user-developed firmware. Note
that compatibility with any modem is highly
dependent on the firmware implemented on the
PSI card.

Table 1. Connections and Compatible Modems
Connection via Model Type
Private Lines Bell 201C
Bell 208A
Bell 208B
Bell 209A

System Compatibility:

Table 2. PSI Card System Compatibility
Product Compatible Compatible
Number Computer Computer System
12043A 2137A 2196C/D

2139A 2197C/D
21568 2199C/D
2436A/E 2486A
2437A 2487A
2439A 2489A
12260A 2108E 2176C/E
2113E 2177C/F
2117F 2178A/C
2179A/C

Ordering Information

12043A MULTIUSE MODEM PSI FOR
HP 1000 A-SERIES

The 12043A includes:

5061-4940 A Modem Programmable Serial
Interface Assembly

5061-4914 5 meter (18 ft) RS-232-C
Modem Interface Cable

5180-1966 Self -Test/Download EPROM
(installed)

5955-7630 Multi-use  PSI  Installation
Manual

5061-4916 Self Test Hood

12042-91001 PSI Installation and Service

Manual for Modem Connection
from A/L-Series Computers

12043A Option 001:
5061-4923 5 meter (18 ft) RS-449 Modem
Interface Cable (delete 5061-
4914)



12260A MULTIUSE MODEM PSI FOR
HP 1000 M/E /F-SERIES

The 12260A includes:

5061-4913

5061-4914

5180-1966

5955-7630

5061-4916
12826-91001

M/E/F Modem Programmable
Serial Interface Assembly

5 meter (18 ft) RS-232-C
Modem Interface Cable

Self -Test/Download EPROM
(installed)

Multi-use  PSI Installation
Manual

Self Test Hood

PSI Installation and Service
Manual for Modem Connection
from M/E/F-Series Computers

12260A Option 001:

5061-4923

5 meter (18 ft) RS-449 Modem
Interface Cable (delete 5061-
4914)
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Analog Input Cards and Cables for

HP 1000 A-Series Products with 25kHz Power

Product Numbers 12060B & 12060BC, 12061A & 12061AC

Features

* 8 Differential
channels

Up to 55kHz throughput to memory

Auto scanning or single-channel sampling
12~-bit resolution including sign
4 programmable input ranges:
+10.24V full scale

Input overvoltage protection
External pacing /triggering
Separate zero reference for error correction
Easy connection via pre-wired cables and op-
tional screw termination

inputs, expandable to 40

* % B B

1128 to

* % B ¥

Description

The HP 12060B and HP 12061A are plug-in
cards for HP 1000 A-Series computers for low-
cost, high-performance analog input capability
in small distributed measurement and control
applications. The A-Series product in which
these cards are used must have a 25kHz power
supply. The 12060B High Level Analog Input
Card provides the capability of converting 8 dif -
ferential analog voltage inputs to digital form.
The 12061A Expansion Multiplexer Card
provides an additional 32 channels of differen-
tial input for a total capability of 40 channels.
All inputs are protected against accidental over-
voltage to 42V peak.

12060B CARD

The 12060B is capable of acquiring up to §5,000
readings per second with 12-bit resolution. Auto
scanning or single~channel sampling is possible to
55kHz. Provisions for external pacing/triggering
of sampling and scanning is provided. The
12060B includes four programmable full scale
ranges from plus or minus 1.28V to plus or minus
10.24V. Maximum resolution is 0.625mV on the
1.28V range to SmV on the 10.24V range. A
separate 'zero reference" on the card allows the
user to measure actual offset due to temperature

drift, and correct readings on all 40 channels for
higher accuracy.
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12061A CARD

The 12061A provides 32 additional differential
inputs for the 12060B card. The 12061A card
fastens directly onto the 12060B card, creating a
two-board unit that occupies two I/O slots in an
HP 1000 A-Series computer. Programming in-
formation is passed from the 12060B directly to
the 12061A; analog signals on the additional 32
channels are in turn passed back to the 12060B
for digitizing. The 12061A includes removable
plug-in headers so the user can add current sense
resistors for current loop measurements. These
headers allow the board to be adapted to the
specific application without soldering com-
ponents directly on the board and are easily
removable for repair.

12060BC and 12061AC CABLES

The 12060BC 8-Channel Analog Input Cable
and the 12061AC 32-channel Analog Input
Cable provide for easy connection of your ap-
plication to the 12060B and 12061A respective-
ly. Both cables provide a 3-meter cable pre-
wired to the appropriate card compatible edge-
connector/hood assembly. Each channel is an
individually shielded twisted pair for optional
analog performance. The "remote" end of the
cable is unterminated allowing direct wiring to
the application. Alternately, the cable may be
wired to the easy-to-use insulation displacement
12064A  Termination Accessory providing
electrician compatible heavy-duty screw ter-
minals and built-in wiring tray (see 12064A
data sheet).

USER PROGRAMMING

User programming of both cards is easily ac-
complished using the parallel interface I/O
driver (ID.50) in the RTE-A Operating System.
A simple RTE EXEC call is all that is needed for
full control of both cards. The format is as fol-
lows:
CALL EXEC (1,LU#, Data Buffer,
#readings, control word)



The control word specifies:

1.

Gain (1, 2, 4, or 8)

2. Start Channel: Scanning always begins at the

3.

4.

specified "Start Channel" on up to the
highest channel available (8 for the 12060B
only and 40 with the 12061A). If more than
one scan worth of readings has been request-
ed, the next scan and all subsequent scans
will also begin at the "Start Channel".

Auto Scan: The user specifies the starting
channel (1-40) and the number of readings
to be taken. The card will automatically
begin at the starting channel, increment to
the next and so forth, returning to the start-
ing channel when reaching channel §
(12060B only) or channel 40 (12061A), con-
tinuing until the specified number of read-
ings have been taken.

Single Channel: The user specifies the num-
ber of readings on a specific channel. The
card then takes the readings requested.

Internal Pacing: The card begins taking
readings on commands and takes all readings
at the maximum rate (18us per reading),
either scanning or on channel.

Functional Specifications

12060B/12061A ANALOG INPUT SYSTEM

Gain Dependent:

External Pacing: The card begins taking
readings when the external pace input goes
high and stops when it goes low. This allows
for pacing on channel by supplying a pace
pulse less than a conversion time wide
(nominally >15us) for a specified number of
readings. In auto scan mode, it allows pacing
the start of scan by holding the input high
for "n" readings per scan times one conver-
sion time. Alternately, readings in autoscan
mode may be taken at any rate by applying a
pulse train with a pulse width <15us).

With a single call you can cause multiple scans
and/or set up and wait for an external trigger.

NOTE: See related products information con-
cerning MAC/ 1000 high level call subroutines
for A-Series M&C interfaces.

CALIBRATION

The 12060B i1s calibrated at the factory and may
require recalibration by the customer on arrival
by wusing a voltage source and optional
calibration software.

GAIN
SPEC
1 2 3 4

Full Scale Range $10.24V 1512V +2.56V +1.28Vv
Resolution (12 bits) SmV 2.5mV 1.25mV 0.625mV
Accuracy (250C, RTI) +5SmV +2.5mV +1.25mV +0.625mV
Temperature Coefficient +0.38mV/°C | *0.38mV/°C | £+0.095mV/°C | £0.048mV/°C
Inputs at: 12060B +16.4mV +8.2mV 4. 1mVv 2. 1mV

12061A +24.6mV +12.3mV +6.1mV +3.1mV

Overall Accuracy*

[00 to 559 C, referred to input (RTI), Worst Case]

* May be improved to 25°C Accuracy Specification levels by correcting for the offset error due to temperature by measuring and
subtracting the on-board zero reference voltage.
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Gain Independent:

Maximum input voltage: *10.24V to ground
Common mode rejection: >70dB dc to 100Hz
with 1kQ source impedance and 1k source
imbalance. Example: 20Vp-p common mode
voltage produces <6mVp-p noise RTIL
Crosstalk: <80dB dc to 100Hz.
20Vp-p adjacent channel
<2mVp-p noise RTL
Throughput to memory:
second.

Sample and hold aperture
nanoseconds

Example:
input produces

55,000 samples per

time; <20

Input Overload Protection:
Steady state; Up to 25 volts on any one input
line to ground or to another input
Transient: 42 volts for 500 ms
damage

without

Effective Input Impedance:
Power off: 1.2kQ (£10%) to ground, 2.4kQ
(£10%) to any other channel.
Power on: >5MQ
Source impedance: Up to 1kQ
Source imbalance: Up to 1kQ
Common mode return: Up to 10kQ

External Trigger: TTL compatible handshake,
not protected (operates at up to full S5kHz rate,
jumper selectable pull-up, pull-down, or TTL)

12060B Physical Characteristics:
PC board: 28.89cm (11.375in) length, 17.15cm
(6.750in) width, 1.91cm (0.750in) height
Net weight: 0.40kg (14 oz)

12060B Power Requirements: 5.5W at §V dc,
7.25W at 25kHz ac (normally provided by
12035A Power Module)

12061 A Physical Characteristics:
PC board: 28.89cm (11.375in) length, 17.15cm
(6.750in) width, 2.79cm (1.100in) height
Net weight: 0.27kg (9.30z)

12061 A Power Requirements: 0.05W at SV dc,
2.0W at 25kHz ac
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12060BC AND 12061 AC CABLES

Physical Characteristics:
Cable length: 3 meters (9.84 feet)
Wire gauge:; 26
Overall diameter: <1.31 cm (.515 inches)

Electrical Characteristics:
Configuration:
12060BC -- 8 shielded twisted pairs plus one
drain common to all shields
12061AC -- 32 shielded twisted pairs plus
one drain common to all shields
Voltage rating: 300 volts peak

ENVIRONMENTAL CHARACTERISTICS
{both products)
Operating Temperature: 0° to 55°C (329 to
1319F)

Storage Temperature; -400C to 75°C (-40OF to
1679F)

Relative Humidity: 5% to 95% at 409C (1049F)
without condensation

Altitude: Up to 4.6km (15,000ft) operating. Up
to 15.3km (50,000ft) non-operating

System Requirement;. HP 1000 A-Series com-
puters with 25kHz power options. See the HP
1000 Ordering Information.



Ordering Information
12060B HIGH LEVEL INPUT CARD

The 12060B includes:

12060-60101 A-Series Analog Input Interface
12060-90004 Hardware Reference Manual
12060-90003 Programming Manual

12060B Options

001: Adds edge connector kit and extra edge
connector

020: Calibration software on phase encoded
minicartridges (12060-13301)

041: Calibration software on 8" flexible disc
(12060-13401)

044: Calibration software on 3.5" microfloppy
disc (12060-13402)

The 12060BC includes:
3 meter Unterminated Cable with 8 individually
shielded twisted pairs

12061A EXPANSION MULTIPLEXER CARD

The 12061A includes:
12061-60001 A-Series Analog Input Expan-
sion Interface

12061A Option
001: Adds edge connector kit and extra edge
connector.

The 12061 AC includes:
3 meter unterminated cable with 32 individually
shielded twisted pairs

DIAGNOSTICS

Diagnostics software is supplied with the
24612A. This product includes diagnostic
manuals, diagnostic software, and test hoods for
the A-Series Measurement and Control inter-
faces including the 12060B, 12061A, 12062A,
and 12063A. Must order one of the following
media options: #020, #022, #041, #042, #044,
or #051.

Related Products Information
MAC/1000 SOFTWARE LIBRARY

This third party software product provides a set
of high level call subroutines for the A-Series
M&C family. These calls make upgrades to
higher point count applications via Control 1000,
straight forward. For more information contact:

Demand Systems, Inc.
6279 Variel Ave. Suite D
Woodland Hills, CA 91367
Attn: Frank Zuhde
(213) 710-8851
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ﬂ/) gsgéfg; Analog Output Card and Cable tor
HP 1000 A-Series Products with 25kHz Power
Product Number 12062A and 12062AC

Features USER PROGRAMMING

4 channels of voltage output/card

Output range of £10.24 volts

12 bit resolution including sign

Short circuit and overvoltage protection
One undedicated digital output per channel
90kHz output from memory
Programmable data rates

* b A+ B b B

Description
12062A CARD

The HP 12062A is a plug-in card for the HP
1000 A-Series computers for low cost, high-
performance analog output capability in small
distributed measurement and control
applications.

The 12062A Analog Output Card provides 4 in-
dependent bipolar voltage outputs. Remote sens-
ing per channel provides accurate output vol-
tages compensating for long distances of field
wiring. Undedicated digital outputs may be used
in pen up/down control, CRT display, or X-Y
plotters. DMA compatibility provides fast analog
updates on a per channel basis or between chan-
nels. Programmable time delay between DMA
updates provides signal reconstruction capability
with a full power bandwidth of 20kHz.

12062AC CABLE

The 12062AC 4-Channel Analog Output Cable
provides for easy connection of your application
to the 12062A. The 12062AC provides a 3
meter cable pre-wired to the appropriate card
compatible edge-connector/hood assembly. Each
channel is an individually shielded twisted pair
for optimal analog performance. The "remote"
end of the cable is unterminated allowing direct
wiring to the application. Alternately, the cable
may be wired to the easy-to-use insulation dis-
placement 12064A Termination Accessory
providing electrician compatible heavy-duty
screw terminals and built-in wiring tray (see
12064 A data sheet).
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User programming of the 12062A card is easily
accomplished using the parallel interface I/O
driver (ID.50) in the RTE-A Operating System.
A simple RTE EXEC call in the following format
is used:
CALL EXEC (2,LU%#,Data Buffer,
#readings,control word)

The control word specifies a time delay between
successive DMA word transfers. Each increment
(up to 255) in the control word addsa 1.085 mic-
rosecond time delay to the 10.85 microsecond
base rate.

CALIBRATION

12062A i1s calibrated at the factory and may
require recalibration by the customer upon ar-
rival by using a voltmeter and optional calibra-
tion software.

Functional Specifications
12062A CARD

Number of Channels: 4 bipolar
Resolution: 12 bits, LSB = SmV

Voltage Output Range: -10.24 to +10.235V at
20mA

Short Circuit and Overvoltage Protection:
Protected against short to common or overvolt-
ageup to £15V dc

Accuracy:
Linearity error (0° to 70°C). +2.5mV max
Monotonicity temperature range: 00 to 70°C
Gain error: Adjustable to zero
Offset error. Adjustable to zero

Drift:
Offset drift: 0.0015% of FSR per °C, max
Gain drift: 0.0015% of FSR per °C, max



Total error (0° to 70°C): 0.15% of FSR max

Output Characteristics:
Slew rate: 10V per microsecond, resistive load
Settling time for FSR change; $ microsecond
typical with resistive load
Full power bandwidth:
load
Ripple and output noise:
to 500kHz, no load)
Fastest Update Time: 10.85 microseconds
Programmable Times: 10.85 us to 288.61 usin
increments of 1.085 us

20kHz with resistive

2.5mV p-p mazx (dc

Digital Outputs:
TTL Level per channel: One
Load per channel: Ten standard TTL loads

Physical Characteristics
Dimensions: 28.89 c¢m (11.375in) length,
17.15¢m (6.750in) width, 1.91cm (0.75in) height
Net Weight: 0.36kg (12.750z)

Power Requirements;
25kHz ac

6.0W at S5V dc, 7.6W at

12062AC CABLE

Physical Characteristics
Cable length: 3 meters (9.84 feet)
Wire Gauge: 22
Overall Diameter: <1.31 cm (.515 inches)

Electrical:
Configuration: 9 shielded twisted pairs plus one
drain per pair
Voltage rating: 300V Peak

ENVIRONMENTAL CHARACTERISTICS
(both products)

Operating Temperature; O to 55°C (32 to

131°F)

Storage Temperature: -40 to 750C (-40 to

167°F)

Relative Humidity: 5% to 95% at 40°C (104°F)
without condensation

Operating Altitude: to 4.6km (15,000ft)

Non-Operating Altitude: to 15.3km (50,000ft)

System Compatibility: All HP 1000 A-Series
computers with 25kHz power option. See HP

1000 Ordering Information (part number
5953-8730).

Ordering Information

The 12062A includes:

12062-60011 4 channel DAC card
12060-90003 Programmers Manual
12062-90001 Operating & Service Manual

Options:

001: Adds edge connector kit and extra edge
connector

020: Adds Calibration program on mini-

cartridge (12062-13301)

041: Adds Calibration program on 8" flexible
disc (12062-13401)

044: Adds Calibration program on 3.5" micro-
floppy disc (12062-13403)

NOTE: Calibration requires A-Series card ex-
tender (12011-60001) and HP 3455A multi-
meter (or equivalent).

The 12062AC includes:
3 meter unterminated cable with 9 individually
shielded twisted pairs.

Diagnostics: Diagnostics software is supplied
with the 24612A. This product includes diagnos-
tic manuals, diagnostic software, and test hoods
for the A -Series Measurement and Control inter-
faces including the 12060B, 12061A, 12062A,
and the 12063A. Must order one of the follow-
ing media options: #020, #022, #041, #042,
#044, or #051.

Related Product Information
MAC/1000 SOFTWARE LIBRARY

This product provides a set of high level call sub-
routines for the A-Series M&C family. These
calls make upgrades to higher point count ap-
plications, via Control 1000, straight forward.
For more information contact:

Demand Systems, Inc.
6279 Variel Ave. Suite D
Woodland Hills, CA 91367
Attn: Frank Zuhde
(213)710-8851
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16 Input/ 16 Output Isolated

Digital Card for HP 1000 A-Series

Product Numbers 12063A and 12063AC

Features

* 16 optically isolated digital inputs

* 16 isolated Form~C relay outputs

* Resistor selectable input voltage levels: 5 to
42V dc, 6 to 29V ac

* Programmable event detection and debounce
delay :

* Provision for relay arc suppression

* On-card isolated power supply for relay coil
power

Description
12063A CARD

The HP 12063A Isolated Digital Card is a plug-
in I/O card for HP 1000 A-Series computers. It
features flexible digital I/O capability for sens-
ing and activating of devices in measurement
and control applications.

Input Characteristics;

The 12063A provides 16 fully isolated digital
inputs via voltage threshold opto-couplers. Input
voltage levels are selectable by the user for each
channel by installing the appropriately valued
resistors on plug-in headers (8 resistors per
header = 8 channels). These headers allow the
board to be adapted to the specific application
without soldering components directly on the
board, and are easily removed for repair purposes.
Plug-in opto-couplers (supplied) allow user selec-
tion of ac or dc coupling for each channel by
merely installing the opto-coupler in the ac posi-
tion or dc position. For ac coupling, a plug-on
jurmaper is provided for each channel to select
60Hz ac filtering of the rectified input if desired.

Event Detection:

In addition to status, any input may be user
programmed to function as an interrupt input by
use of the mask, sense, sense override registers on
the card. These registers allow the interrupt to
be generated on the rising edge or falling edge of
the input or both (whichever occurs first). This
capability is easily activated by the user via
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loading the appropriate pattern into the three
registers. The on-card microprocessor takes over
to cause the interrupt to be generated when that
event occurs. User programming is required to
service the interrupt.

Debounce Delay:

The same microprocessor also provides for user
programmable debounce delay up to 246 mil-
liseconds on inputs when monitoring contact
closures, and may be used in both status mode
and event sense mode. The selected delay will
apply to all inputs.

Output Characteristics:

Sixteen Form-C (SPDT) relay outputs are
provided on the same card. Both the normally
open (NO) and normally closed (NC) contacts are
available to users. Two removable headers allow
for arc suppression devices to be added by the
user for each channel without soldering directly
to the board. The use of arc suppression reduces
coupled noise and extends relay life. Each header
handles 8 output channels. Plug-on jumpers
select the arc suppression across the NO or NC
contacts. An on-card isolated power supply
derived from the 25kHz ac supply in the
A-Series processor provides coil power for the
relays. This technique minimizes any coupling of
relay contact noise into the computer itself. For
ease of servicing, plug-in relays are used.

12063AC CABLE

The 12063AC 32-Channel Digital Input/Output
Cable provides for easy connection of your ap-
plication to the 12062A. The 12062AC provides
a 3 meter cable pre-wired to the appropriate
card compatible edge-connector/hood assembly.
Each channel is an individually shielded twisted
pair for quite reliable performance. The
"remote"” end of the cable is unterminated allow-
ing direct wiring to the application. Alternately,
the cable may be wired to the easy-to-use
insulation-displacement 12064A Termination
Accessory which provides electrician-compatible
heavy~-duty screw terminals and built-in wiring
tray (see 12064A data sheet).



USER PROGRAMMING

User programming of the 12063A card is easily
accomplished using the parallel interface 1/0
driver (ID.50) in the RTE-A Operating System.

A simple RTE-EXEC call in the following for-
mat is used:

CALL EXEC (R/W, LU#, Data Buffer,
# Data Words, Control Word)

Control Words provide for:

Open/Close Relays or read present state

Set debounce delay

Read status of inputs

Write to Mask Register
interrupt

Write to Sense Register (select rising or falling
edge)

Write to Sense Override Register (respond to
whichever edge occurs first) ,

Read from Mask, Sense, or Sense Override
registers

Read for Interrupt Status Register

(enable/disable

NOTE: See related products information con-
cerning MAC/ 1000 high level call subroutines
for A-Series M&C interfaces.

Functional Specifications
12063A CARD

Input Specifications:
16 Optically Isolated Inputs
Input voltage levels: 5 to 42V dc, 6 to 29Vrms
ac. User selectable on removable headers, level
determined by resistor value.
Example level selection:

Resistor Threshold Voltage

Level Value Turn-Off Turn-On
S Vdc None 2.0V min 3.4V min
2.8V max 4.0V max
12 Vdc 909 ohms 4.3V min 6.5V min
S.6V max 8.2V max
16 Vrms ac 3.48k ohms 8.1V min 8.1V min
11.4V max 11.4V max
Debounce timer (user programmable): 0 to
246 ms, 960 us resolution.
Isolation voltage between any two input
channels: 250V dc, 110V ac.
Input signal riming (without firmware

debounce): Minimum detectable pulse width
during the ON state; 1 ms with or without
filter capacitor; Minimum detectable pulse

width during the OFF state; 1 ms without
filter capacitor, 53 ms with filter capacitor.

Output Specifications:
16 Relay Isolated Outputs
Contact form: 1 Form-C (SPDT)
Maximum contact rating (UL rating 42V
peak): 1.0A at 28V dc, 1.0A at 120V ac
Approximate contact switching:
Operate time: 2ms
Release time: 3ms
Contact resistance: less than 50mQ initial con-
tact resistance (relay onl%')
Insulation resistance; 10/QQ @ 250V dc
Contact lifetime; 10% operations minimum at |
amp, resistive load
Arc suppression voltage levels: User selectable
on removable headers. Transient voltage sup-
pressors are separately available from 5V and
up. Arc suppression should be used with in-
ductive cards (including long cables).

Physical Characteristics:

PC board: 28.89cm (11.37S5in) length, 17.15cm
(6.750in) width, 1.91cm (0.750in) component
height

Net weight: 0.54kg (1.21bs)

Power Requirements: SW at 5V dc, 11.4W at
25kHz ac (Normally provided by 12035A Power
Module)

12063AC CABLE

Physical Characteristics:
Cable length: 3 meters (9.84 feet)
Wire gauge: 26
Overall diameter: <1.31 cm (.515 inches)

Electrical:
Configuration; 32 shielded twisted pairs plus
one drain common to all shields
Voltage rating: 300V Peak

ENVIRONMENTAL CHARACTERISTICS
(both products)

Temperature;
Operating: 00 to S50C (320 to 131°F)
Storage: =400 to 75°C (-40° to 167°F)

Relative Humidity: 5% to 95% at 40°C (104°F)
without condensation

Altitude:
Operating: to 4.6km (15,000ft)
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Non-operating: to 15.3km (50,000ft)

System Compatibility: All HP 1000 A-Series
computers with 25kHz power options available.

See HP 1000 Ordering Information (part number
5953-8730).

Ordering Information

The 12063A includes:

12063-60010 A-Series Digital Multifunction
Interface

Hardware Reference Manual
Programming Manual

12063-90001
12060-90003

12063A Option
001: Adds edge connector kit and extra edge
connector

The 12063AC includes:
3 meter unterminated cable with 32 individually
shielded twisted pairs.

Diagnostics: Diagnostics software 1is supplied
with the 24612A. This product includes diagnos-
tic manuals, diagnostic software, and test hoods
for the A-Series Measurement and Control inter-
faces including the 12060B, 12061A, 12062A,
and the 12063A. Must order one of the follow-
ing media options: #020, #022, #041, #042,
#044, or #051.
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Related Products Information
MAC/ 1000 SOFTWARE LIBRARY

This third party software product provides a set
of high level call subroutines for the A-Series
M&C family. These calls make upgrades to
higher point count application straight forward.
For more information contact:

Demand Systems, Inc.
6279 Variel Ave,, Suite D
Woodland Hills, CA 91367
Attn: Frank Zuhde
(213) 710-8851
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68 Circuit Termination Accessory

for HP 1000 A-Series

Measurement and Control Cards

Features

* 68 Circuits

Insulation displacement on computer side
Heavy-duty screw terminals on field wiring
side

Built-in wiring tray for field wiring
Safety door with labeling surface

19 inch EIA rack mounting
Compatible with 12060BC,
12062AC, and 12063AC cables

* *

* * % *

12061AC,

Description

The HP 12064A Termination Accessory provides
an easy way for users of the A-Series measure-
ment and control interfaces and cables to get
electrician-compatible screw terminations. Each
12064A has 68 circuit lines which can be used in
any configuration the application demands.
Easy-to-use insulation displacement connection
to the computer side of each circuit allow for
quick connection of the 12060BC, 12061AC,
12062AC, and 12063AC cables to the 12064A.
Many combinations of 12064As and cables are
possible and entirely up to the user.

On the field wiring side, heavy-duty screw ter-
minals provide a reliable, strip-insert-tighten,
gas tight (non-corrosive) connection suitable for
electrical installers. Included in the assembly isa
convenient wiring tray to keep the installation
neat and serviceable. A removable hinged door
closes off the wiring compartment giving the
final installation a safe, professional finish. The
12064A mounts easily in any 19 inch EIA rack.

Product Number 12064A

Functional Specifications
PHYSICAL CHARACTERISTICS

Computer Side Terminations: insulation dis-

placement; 26 to 22 gauge wire
Field Wiring Terminations: 22 to 10 gauge wire

Dimensions: 48.26 cm (19.0 in) wide by 12.06
cm (4.75 in) deep by 8.89 cm (3.5 in) high

Weight: 1.08 kg (2 1bs 6 0z)
ELECTRICAL CHARACTERISTICS
Circuits: 68 user configurable

Voltage Rating: 300V Peak
ENVIRONMENTAL CHARACTERISTICS

Operating Temperature: 0°C to 50°C (320F to
1319F)

Storage Temperature: -40°C to 75°C (-40°F to
167°F)

Relative Humidity: 5% to 95% at 40°C (104°F)
without condensation

Altitude: Up to 4.6 km (15,000 feet) operating;
up to 15.3 km (50,000 feet) non-operating

Ordering Information

The 12064 A includes:
12064-00001 68 Circuit Termination
Accessory

12064-90001 Termination Accessory Manual
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HP 1000 A-Series
Color Video Output Interface

The HP 12065A is a plug-in interface card
providing full color video output capability for
the HP 1000 A-Series family of real time
computers.

Features

* Graphics/1000-II Version 2.0 compatible

* Red-Green-Blue (RGB) RS-343 compatible
video output

* 512 x 512 pixel resolution for 1:1 aspect
ratio displays

* 576 x 455 pixel resolution for 4:3 aspect
ratio displays

* 16 colors selected from a palette of 4096

* Alphanumeric text overlay

* On card, independent blink control of each
color

* Polygon area fill

* Scrolling capability

* Two RS-232-C ports for keyboards, touch
screens, and mice

Functional Description

The 12065A Video Output Interface provides
full color video output capability to color dis-
plays for the HP 1000 A-Series family of com-
puter products. The 12065A has been designed
to specifically address the needs of the computer
aided manufacturing marketplace. This video in-
terface offers medium resolution as well as some
unique display features that will dramatically
increase your productivity.

The card utilizes a Motorola 68008 16 bit mic-
roprocessor for system control and backplane
communications. It also provides supervisory
control over a specialized graphics processor,
pixel memory and video circuits. Four pixel
memory planes provide for two combinations of
color and character capability. In one mode,
three pixel memory planes are used to produce 8
colors from a palette of 4096 leaving the fourth
plane for overlay of characters, cursors and
prompts. In the second color mode, all four
planes are used to produce 16 colors from a
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Product Number 12065A

palette of 4096. In both modes, independent
blink control of each color is possible on-card. A
standard character set is provided in ROM with
user specified size and orientation for maximum
flexibility. In addition, the card will support user
defined characters, for example, foreign lan-
guages which can be downloaded to local RAM
from the A-Series CPU.

Benefits of the on-card intelligence and the
DMA per I/O card A-Series architecture result
in flexible drawing capabilities. In an Update
mode, an existing screen is added to, either with
characters or vectors, with immediate display of
results. This is the mode you would use to
change data or to perform limited animation,
such as increasing or decreasing tank levels in a
process control flow application. Using the
Frame Buffer Read/Write capability, entire
screens can be downloaded via DMA to pixel dis—
play memory (frame buffer) and then to the
screen. The whole screen image is displayed
within seconds. This feature is particularly use-
ful in applications where several displays are
used frequently as operators execute sequences of
control or trackdown process problems tagged
with alarms. Frame Buffer Reads/Writes auto-
matically takes advantage of flash-fill, where
data is written to display memory while the
screen is continuously blanked. The screen is
then unblanked to display the image. Update
mode can also be configured for flash-fill to take
advantage of the higher performance realized.

In general, display images used frequently will be
initially created in Update mode. Once in frame
buffer memory, the image will be stored in
A-Series memory, or on disc, via Frame Buffer
Reads. Later, the A-Series can redisplay the im~
age using Frame Buffer Writes; additional
modifications can be made in Update mode.

Finally, the 12065A also supports two
RS-232-C serial ports to allow for the direct at-
tachment of graphics input accessories. This al-
lows devices like custom keyboards and keypads,
touch screens, trackballs, joy sticks or mice to be
interfaced through one graphics sub-system.
This saves money and I/O slots.



Functional Specifications

Video Output: Compatible with RGB RS-343.
Three BNC connectors for RED, GREEN, and
BLUE.

Resolution:
576x455 (4:3 aspect ratio) or
512x512 (1:1 aspect ratio).
Polygon Area Fill: 8 unique styles.
Write Modes:

Flash fill: blanking the screen, then writing
vectors, pixels, and characters, then displaying
the screen.

Update: single character or vector writes to
existing display.

Hardware Vector Generator:

Graph 1: Vector Performance
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Character Display:

Variable size and
increments),

On-board ROM storage of standard character
set,

On-board RAM for user downloadable charac-
ter sets,

On-board character field blinking.

Characters per sec to overlay plane (one color):

orientation (90 degree

Graph 4: Choracter Performance
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Memory Maps: 4 planes partitioned as:

3 planes producing 8 colors from a palette of
4096 and 1 overlay plane for alphanumeric
text

or
4 planes producing 16 colors from a palette of
4096

plus
On-board blink control of all memory planes.

Scrolling Capability

Direct Pixel Memory Frame Buffer Reads and
Writes: Yes.
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Accessory Data Comm:
Two RS-232-C ports, three wire
User programmable baud rate to 9600 baud,
non-continuous for interfacing Graphics
Accessories.

ELECTRICAL SPECIFICATIONS:

DC Maximum Maximum
Supply Current Power Used
+12 Volts 0.062 amps 0.7 watts
-12 Volts 0.018 amps 0.2 watts
+ 5 volts 3.760 amps 19.8 watts

ENVIRONMENTAL CHARACTERISTICS
Operating Temperature: 0° to 55°C
Maximum Total Cable Distance from 3 Meter

12065A Cable to Monitor:
Total Distance for RG 59/U (Belden #9259)

Cable is: 250 feet
Total Distance for RG 11/U (Belden #9212)
Cableis: 500 feet

Maximum Numbers of Monitors per Card:

HP Supported Monitor: 13279B

Please note that the HP 13279B is currently the
only 19" monitor tested for FCC RFI compliance.
The responsibility of non-HP monitor FCC RFI
compliance is with the user.
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Ordering Information

The 12065A Interface includes:

12065-60001 Video Output Interface
Assembly

12065-63001 3.0 Meter BNC Video Output
Cables

12065-90001 Video Output Interface

Reference Manual
Color Video Device Handlers
Manual

12065-90003

12065A Option

001: Adds an additional 3.0 meter RS-232-C
input cable with an edge connector to a
female 25-pin connector, part number
12065-63002.

A self-test loop back connector for optional use
with the on-card self-test is available. Order HP
Part Number 12065-67001.
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DS/1000-IV Data Link

Slave Interfaces

Product Numbers 12072A and 12830A

FOR HP 1000 A-SERIES AND M/E /F-SERIES MULTIDROP DS/1000-1V COMMUNICATION

The HP 12072A and 12830A are slave interfaces
connecting HP 1000 A -Series and M/E/F-Series
computers, respectively, to the Data Link. These
microprocessor based interfaces, together with
91750A DS/1000-IV software allow high-level
user access between slave computers and an HP
1000 M/E/F-Series master computer (controlled
by a 12790A interface) or A-Series master com-
puter (controlled by a 12092A interface) on the
Data Link. The full set of DS/1000-1V features,
except remote front panel access to an A-Series
computer, are supported by these interfaces. The
12072A interface is compatible with A-Series
computers running RTE-L, RTE-XL, RTE-A.
The 12830A Interface 1is supported on
M/E/F-Series computers operating with
RTE-6/VM, RTE-IV B, or RTE-IV E.

Features

* Allows multiple computer access to low cost
Data Link

* Supports full DS/1000-1V software features
except for remote front panel access to the
HP 1000 A-Series

* Z-80 based intelligent interface

* Microprocessor management of Bisync
protocol and on-board data buffer, leaving
more CPU capacity for processing user
applications

* 1K byte of data memory and 4K bytes of
program memroy

* Firmware-controlled automatic power-up
self test to help assure interface integrity

* Asynchronous communication at rates up to
19,200 bits/second

* Optically isolated
immunity

* Two 8-bit switch-packs to program device
address, baud rate, and datacomm operating
mode

interface for noise

Functional Specifications

MULTIPLE COMPUTER ACCESS TO
FACTORY DATA LINK

A number of HP 1000 computers can now be
connected to the Data Link, allowing multidrop-
ped computer connection in the DS/1000-IV
network environment. Data Link is an extreme-
ly cost effective, local area network for in-
dustrial automation, control, and data collection.
The link provides flexible configurability and
growth potential for distributed networking
needs over distances up to 4km (2.5 miles).

ON-BOARD MICROPROCESSOR OFF-LOADS
HOST COMPUTER

A powerful microprocessor on the Data Link
slave interfaces manages routine communications
processing, freeing the host computer for
application-oriented tasks. The protocol used
throughout the link is Multipoint Bisync, which
is similar to IBM Bisync. Under the control of
on-board firmware, the microprocessor converts
command words into actions, such as loading/un-
loading data from the on-board buffers to the
host CPU. The microprocessor also performs the
protocol generation and interpretation, error
checking, and error recovery by retransmission,
all without the attention of the host computer.

Interface buffer tasks, also microprocessor
managed, include packing bytes into words for
direct memory access transfers to the host CPU,
and unpacking words into bytes for transmission.
The basic Data Link slave interface uses 4K
bytes of program space and 1K byte of buffer
memory, of which two 192 byte buffers are for
data transmission and two 250 byte buffers are
for data reception.
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FIRMWARE CONTROLLED SELF-TESTS

On-board, firmware controlled self-tests, per-
formed at power-up, help to assure reliable
operation of the Data Link slave interface and
minimize troubleshooting time. These tests check
out most of the LSI components including the
ROM, RAM, SIO, and CTC.

ERROR DETECTION CORRECTION

Errors are detected using CRC-16 cyclical
redundancy error checking on blocks received or
sent. The interface retransmits, or requests
retransmission of the block with error, to attain
error free data transfer.

DS/1000-1V COMPATIBILITY

Operation of the 12072A and 12830A slave in-
terfaces is supported by 91750A DS/1000-1V
software as described in the 91750A data sheet.
All DS/1000-1V networking features are sup-
ported by the Data Link slave interfaces except
remote Virtual Control Panel access to an
A-Series computer.

INTERFACE LEVEL

Data Link Driver Specifications:
Output voltage high: 4.0 volt minimum
Output voltage low: 0.4 volt maximum
Differential voltage: 7.2V peak-to-peak min
Drive Current: 100mA minimum

Internally Clocked, Programmable Data Rates:
300, 600, 1200, 2400, 4800, 9600, 19200
bits/second

NOTE: Since the speed of Data Link is limited by
the speed of the slowest device on the link,
12072A and 12830A speeds must be set in con-
junction with those of all other devices on the
Data Link.

Transmission Mode:
half-duplex

Bit serial, asynchronous,

Performance: See DS/1000-IV Performance
Brief. Supplement available pub. 8/81 part no.
5953-2881
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CONFIGURATION INFORMATION

Computer and System Compatibility:

Intarface . Compatible| Compatible
Product Compatible Computer | Operatin
Computers P 9
Numbers P Systems Systems
12072A 2137A 2196C/D RTE-A
2139A 2197¢/D
21568 2199C/D
2436A/E 2486A
2437A 2487A
2439A 2489A
12830A 21Q8E 2176C/E RTE-6/WM
2113E 2177C/F RTE~-IVB
2117F 2178A/C RTE-IVE
2179A/C

Computer I/0 Channels Required: One per in-
terface

Interface Current Required from Computer
Power Supply:

#5V  +12V -12V
12072A 1.5A .16A  .07A
12830A 1.3 .16A  .07A

Software Support: Operation of each 12072A
or 12830A is supported by slave driver software
located in the 91750A DS/1000-IV software
product.

Installation: To install, set the interface con-
figuration switches for baud rate, device ID and
group ID. Turn slave computer power off, plug
the interface into the computer I/O backplane,
and connect the supplied cable. Configure the
master and the slave. Plug the slave computer
cable into the link connector box and power-up
the slave computer.



Ordering Information
12072A DATA LINK SLAVE INTERFACE

The 12072A Interface includes:

5061-4942 A-Series Data Link Slave
Interface
5061-4903 Twin 5 meter cable; terminated

with an HP 1000 hood connec-
tor and a 6-contact male
connector.

Data Link Slave
Reference Manual
Data Link ROM

12072-90001 Interface
5180-1974

12072A Option
001: Provides one updated ROM.

12830A DATA LINK SLAVE INTERFACE

The 12830A interface includes:

5061-4902 M/E/F Data Link Slave
Interface

5061-4903 S meter twin HP Data Link
cable terminated with an

HP 1000 hood connector and a

six-contact male data link
connector.
12830-90001 Data Link Slave Interface

Reference Manual
Diagnostics Software
Data Link ROM
Diagnostic Hood

12830-13301
5180-1974
5061-4909

12830A Option
001: Provides one updated ROM.

ADDITIONAL EQUIPMENT REQUIRED
FOR OPERATION

Data Link Slave Computer with 91750A
DS/1000-1V software package.

Data Link Master Computer, 3074A, Data Link
cable, connector boxes, 12790A Multipoint
Master or 12092A Factory Data Link Master,
91730A Multipoint Software Package.

Diagnostic software is provided on the 12830A
as part of the product. The 12072A Diagnostic
Software is obtained from the 24612A
Diagnostic Package.
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HP 1000 A-Series and M/E/F -Series

Binary Synchronous Modem and Direct Connect

Interfaces for DS/1000-1V Communication
between HP 1000 and 3000 Systems

Product Numbers 12073A, 12082A, 12793B, and 12834A

The HP 12073A, 12082A, 12793B and 12834A
are interfaces for modem or direct connect com-
munication between HP 1000 network nodes
based on both A-Series and M/E/F-Series
Computers and the HP 3000. Series applicability
of these interfaces is summarized in Table 1,
below. All of these microprocessor-based inter-
faces use the Binary Synchronous protocol. The
interface handles all BSC protocol generation, in-
cluding CRC-16 error checking, on-board buffer
management, and all modem control tasks
(12073A and 12793B interfaces only). In con-
junction with 91750A DS/1000-1V software,
the BSC interfaces support high-level user access
between HP 1000 computers and HP 3000
computers.

Table 1. Series Applicability of BSC
Network Interfaces

Type of | For HP 1000 | For HP 1000
Interface A—Series M/E/F-Series
Modem 12073A 127938
Direct 12082A 12834A
Connect
Features

* Availability of both modem and direct con-
nect interfaces to maximize network planning
flexibility

* On-board microprocessor off-loads the com-
puter, making possible larger networks and
leaving more CPU capacity for processing
user’s applications

* 16K bytes of RAM memory for extensive on=-
board message buffering

* Firmware-controlled automatic power-up
self test to help assure interface integrity

* Long term communication line statistics and
message logs are available through user
request via DS/1000-1V software to
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facilitate checks of line quality and assist link
troubleshooting

* Binary Synchronous interface for
DS/1000-IV to DS/3000 communication
links with microprocessor management of
BSC protocol, CRC-16 error checking, buffer
management, DMA transfers, and modem
control tasks

* Data rates to 57.6K bps

* 12073A and 12973B support synchronous
full duplex modems

* 12082A and 12834A interfaces support
hardwired links up to 1km/0.62mi

* 12082A/12834A optically isolated input
breaks ground loops, maximizing noise im-
munity for direct connect links

Functional Description

ON-BOARD MICROPROCESSOR OFF-LOADS
HOST COMPUTER

A powerful microprocessor on the BSC network
interface manages routine communications
processing, freeing the host computer for applica-
tions oriented tasks. Under control of on-board
firmware, the microprocessor converts command
words into actions, such as establishing the com-
munications link and loading/unloading data
from the on-board buffers to the host CPU. The
microprocessor also performs the protocol
generation and interpretation, error checking,
and error recovery by retransmission, all without
the attention of the host computer.

Numerous user-programmable parameters are
available to tailor the interface to specific ap-
plications and configurations, which are also
managed by the microprocessor. For example,
from O to 255 retransmissions of blocks in error
can be set by the user, or a default of 7 may be
used. The transmission block size can also be
specified.



Interface buffer tasks, also microprocessor
managed, include packing bytes into words for
Direct Memory Access transfers to the host CPU
and unpacking words into bytes for transmission.

Finally, on the 12073A/12793B interface, the
microprocessor handles the synchronous modem
control signals.

FIRMWARE CONTROLLED SELF TESTS

On-board, firmware-controlled self tests, per-
formed at power-up, help to assure reliable
operation of the BSC network interface and min-
imize troubleshooting time. These tests check
out the RAM and ROM memories, the Direct
Memory Access operations, baud rate generators,
and the I/O channel control.

COMMUNICATION LINE STATISTICS

Eleven long-term statistics are accumulated au-
tomatically and buffered on the interface. These
statistics can be easily read by the user to help
determine the quality of the communication line
and to aid link troubleshooting. They are:

Good blocks sent.

Good blocks received.

Bad blocks received.

NAKSs received.

WACKSs sent.

WACKSs received.

TTDs sent.

TTDs received.

Response errors.

Three-second timeouts.

Line errors.

— O 0NN, W~

b—

Functional Specifications
COMMUNICATIONS

Interface Level: EIA RS-422 Direct Connect.
RS-232, RS-449, V.28 Modem Connect.

Internally-clocked Programmable Data Rates:
300, 1200, 2400, 4800, 9600, 19200, and 57600
bits/second.

Transmission Mode:
synchronous.

Half -duplex, bit-serial

Message Buffering: A maximum of 6432 bytes
in each direction (12864 bytes total) may be buf-
fered using the 16K byte on-board RAM
memory.

Error Detection and Correction: Errors are
detected using CRC-16 cyclic redundancy check -
ing on all blocks sent or received. The interface
retransmits, or request retransmission of all
blocks with errors to attain error-free data
transfer. The user can specify 0 to 25§
retransmissions. If a number is not user specified,
the maximum number of retransmissions in-
itiated by the interface defaults to 7.

Line Protocol: The card family implements an
extended subset of the IBM Binary Synchronous
Communications Line protocol and NOT in a
general-purpose Binary Synchronous interface.
It should be used only for HP 1000-to-HP 3000
communications links in the HP-DSN environ-
ment. (It is also possible to connect HP 1000s to
9835/45 desktop computers with the appropriate
simulator software.)

EUROPEAN LICENSING OF BSC MODEM
INTERFACES

Hewlett-Packard has secured FTZ licensing of
the 12073A and 12793B interfaces in Germany
and GPO licensing in the United Kingdom.
CONFIGURATION INFORMATION

System Compatibility:

Table 1. Modem & Direct Connect Interfaces
Product Compatible Compatible
Number Computers Systems
12073A & 2137A 2196C/C
12082A 2139A 2197¢C/D
2436A/E 2486A
2437A 2487A
2439A 2489A
12793B & 2109E 2176C/E
12834A 2113E 2177C/F
2117F 2178A/C
2179A/C

Interface Current Required from Computer
Power Supplies:

Product +5V +12V -12vVv
Number Supply Supply Supply
12073A 2.6A 0.35A 0.18A
12082A 2.4A 0.31A 0.04A
12793B 1.93A 0.32A 0.18A
12834A 1.81A 0.27A 0.04A
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Computer 1/0 Channels Required: One per BSC
network interface (uses two EQT’s and two LU’s
in an RTE System).

DIRECT CONNECT

Counterpart Interfaces in HP 3000 Systems: HP
30010A interface and 30222F cable for HP
3000 Series I1/1II, HP 30020A/B interface and
30221F cable for HP 3000 Series 30/33/34.

Modem Connect Interfaces in HP 3000 Systems:;
Same as above but use 30222A and 30221A
cables respectively.

Software Support: Operation of any number of
HP 1000-3000 communications link (which can
use the 12834A interface) is supported by
91750A DS/1000/1V software.

Compatible U.S. Modems and Communication
Lines: The 12073A/12793B interface is com-
patible with modems below:

Table 1. Connections, Modems, and Data Rates

Maximum
Connection Synchronous
via Modem Type Data Rate
(bits/s)
Private Lines Bell 2096 To 9600
Dial Up Bell 212A To 1200
Bell 208B To 4800

European Modems: Contact local European HP
sales office for information. European modems
and interfaces should have approval of PTT in
each country.

Ordering Information

Note: The 120734, 120824, 12793B, and
12834A interfaces are for use only in the
917504 DS/ 1000-1V environment for

HP 1000-to-HP 3000 communication links.
They are not general-purpose BSC interfaces.

12073A BSC NETWORK MODEM
INTERFACE (for A-Series)

The 12073A Interface includes:

5061-4940 A-Series Programmable Serial
Modem Interface
Network Firmware ROM
Network Firmware ROM
5 meter (16 ft) RS-232-C
Modem Interface Cable

91750-80016
91750-80017
5061-4914
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5061-4916
12042-91001

RS-232-C Diagnostic Hood
A-Series Programmable Serial
Reference Manual (Modem)
Bisync Protocol Firmware
Manual

5955-7627

12793B DS-1000-1V MODEM INTERFACE
TO HP 3000 (for M/E /F-Series)

The 12793B Interface includes:

5061-4913 M/E/F-Series  Programmable
Serial Modem Interface
Network Firmware ROM
Network Firmware ROM

91750-80016
91750-80017

5061-4914 S meter (16 ft) RS-232-C
Modem Interface Cable

5061-4916 RS-232-C Diagnostic Hood

5955-76217 Bisync  Protocol  Firmware
Manual

12826-91001 M/E/F Programmable Serial
Interface Hardware Reference

Manual

12073A/12793B Options

001: Provides one set of updated firmware
ROMs (deletes other parts of the inter-
face).

002: Deletes 5061-4914 RS-232-C Cable and
adds 5061-4923 RS-449 Cable

12082A DS-1000-1V DIRECT CONNECT
INTERFACE TO HP 3000 (for A-Series)

The 12082A Interface includes;

5061-4938 A-Series Programmable Serial
Direct Connect Interface
Network Firmware ROM
Network Firmware ROM
5 meter (16 ft) direct connect
interface cable to a male con-
nector. Extension cables may
be necessary. See direct connect
extension accessory 91712A
through 91714A
Diagnostic Test Hood
A-Series Programmable Serial
Interface Hardware Reference
Manual (Direct Connect)

Bisync Protocol Firmware
Manual

91750-80016
91750-80017
5061-3422

5061-3460
12042-91002

5955-7627

12082A Options:
001: Set of latest firmware ROMs (deletes
other parts of the interface)



12834A DS-1000-1V DIRECT CONNECT
INTERFACE TO HP 3000 (for M/E /F-Series)

The 12834A Interface includes:
5061-3432 M/E/F-Series Programmable
Serial Direct Connect Interface
91750-80016 Network Firmware ROM
91750-80017 Network Firmware ROM
5061-3422 5 meter (16 ft) direct connect
interface cables to a male con-
nector. Extension cables may
be necessary. See direct connect
extension accessory 91712A
through 91714A
5061-3460 Diagnostic Test Hood
12826-91002 MEF  Programmable  Serial
Interface Hardware Reference
Manual (Direct Connect)
5955-7627 Bisync  Protocol  Firmware
Manual

12834A Options
001: Set of latest firmware ROMs (deletes
other parts of the interface)

DIRECT CONNECT EXTENSION
ACCESSORIES

91712A

91713A

Assembled 75 meter (255ft) extension
cable with 24-pin connectors for
direct connect HP 1000- to-HP 3000
connections

Pair of 24-pin cable connectors for
user fabricated card-to-card direct
connect extension cable (cable part
number 8120-3096 not supplied)

Opt 001: Pair of edge connectors for user

91714A

NOTE:

fabricated direct connect cable (cable
part number 8120-3096 not supplied)

300 meters of 8120-3096 direct con-
nect cable with 24-pin cable connec-
tors and a connector kit for user
fabricated direct connect extension
cable

HP cable is equivalent to Belden

YR19169. No other cable is supported or has
been tested.
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HP 1000 M/E/F- and A/L-Series

LAP-B Modem Interfaces Package

Product Numbers 12075A and 12250A

The HP 12075A and HP 12250A are interfaces
for modem communication which implement the
CCITT X.25 recommendation for physical inter-
face (X.21 bis) and frame interface (LAP-B)
levels. These interfaces provide access to packet
switching wide-area networks which use the
X.25 interface standards.

The 12075A is used with HP 1000 A-Series and
the 12250A is used with the HP 1000
M/E/F-Series minicomputers. They provide
support for the internationally adopted full-
duplex Link Access Protocol-Balanced (LAP-B)
and handle all LAP-B protocol generation (in-
cluding CCITT compatible CRC error checking),
on-board buffer management, and all modem
control tasks. These interfaces operate in con-
junction with HP 91751A DSN/X.25 and HP
91750A DS/1000 IV Software to allow higher-
level user communication through a packet-
switching network.

Features

* Meets international recommendations for
physical and frame level CCITT X.25 Packet
Switching Networks

* Compatible with DSN/X.25 (HP 91751A)

* On-board microprocessor off-loads the com-
puter, making possible larger networks and
leaving more CPU capacity for processing
user’s applications

* On-board message buffering

* Firmware-controlled automatic
self —test

* Supports synchronous full-duplex modems

* LAP-B interface for communication link
with microprocessor management of LAP-B
protocol, CCITT compatible CRC error check-
ing, buffer management, DMA transfers, and
modem control tasks

power-up

8/85 (DSLAP)
52

Functional Description

ON-BOARD MICROPROCESSOR OFF-LOADS
COMPUTER

A powerful microprocessor on the LAP-B net-
work interface manages routine communications
processing, freeing the host computer for
applications-oriented tasks. Under control of
on-board firmware the microprocessor converts
command words into actions, such as establishing
the communications link and loading/unloading
data from the on-board buffers to the host CPU.
The microprocessor also performs the protocol
generation and interpretation, error checking
and error recovery, all without the attention of
the host computer.

Numerous user-programmable parameters are
available to tailor the interface to specific net-
work applications and configurations, which are
also managed by the microprocessor. For ex-
ample, the number of retransmissions of a frame
before error recovery can be set by the user
through 91750A network software. Maximum
frame size and communication line timeouts, are
accessable for optimizing efficiency of each
communications link.

Interface buffer tasks, also microprocessor
managed, include packing bytes into words for
Direct Memory Access transfers to the host CPU
and unpacking words into bytes for transmission.
The microprocessor handles the synchronous
modem control signals and is capable of setting
or sensing additional modem control lines by
software request.

FIRMWARE CONTROLLED SELF-TEST

An on-board, firmware-controlled self-test is
performed at power-up to assure reliable opera-
tion of the LAP-B network interface and mini-
mize troubleshooting time. RAM and ROM
memories, Direct Memory Access operations,
baud rate generators, and the I/O drivers and
receivers are tested.



COMMUNICATIONS LINE STATISTICS

Long-term statistics are accumulated automati-
cally and buffered on the interface to assist in
verifying the quality of the communication line
and to aid troubleshooting. Statistics are:
Information frames received.

Receiver Ready frames received

Receiver Not Ready frames received.
Reject frames received.

Receive process overflows.

CRC errors.

Abort sequences received.

SIO chip receive overruns.

Receive buffer overruns.

Frames with incorrect address field.

FRMR frames received.

TO 00NN LR e
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Functional Specifications
COMMUNICATIONS

Interface Level: EIA RS-232, EIA RS-449,
CCITT X.21 bis compatibility.

Internally-clocked, Programmable Data Rates:
300, 1200, 2400, 4800, 9600, 19200, 38400,
48000 and 57600 bits/second.

Externally-clocked: To 57.6K bits/second.

Message Buffering: 14K bytes available for data
buffering.

Error Detection and Correction: Errors are
detected using CCITT compatible CRC cyclic
redundancy checking on all frames sent or
received. The interface transmits, or requests
retransmission of all frames with errors to attain
error-free data transfer. The maximum number
of retransmissions specified by the user.

EUROPEAN LICENSING OF LAP-B MODEM
INTERFACES

Hewlett-Packard has applied for FTZ licensing
of the 12075A and 12250A interfaces in
Germany and GPO licensing in the United
Kingdom. Current status of licensing is available

from local HP representatives.

Transmission Mode: Full-duplex, bit-serial
synchronous.
12075A/12250A Interface Signals:
Signal Source Default Function
RD DCE None Receive Data
sD DTE None Send Data
CS DCE DCE dep Clear to Send
RS DTE F/W Request to Send
TR DTE F/W Data Terminal Ready
RR DCE DCE dep Receiver Ready (Data Carrier Detect)
ST DCE None Send Timing (Transmit Clock)
RT DCE None Receive Timing (Receive Clock)
1T DTE None Terminal Timing
IC DCE DCE dep Incoming Call (Ring Indicator)
DM DCE DCE dep Data Set Ready
™ DCE DCE dep Test Mode
LL DTE F/W Local Loopback
RL DTE F/W Remote Loopback
SQ DCE DCE dep Signal Quality
SF/SR DTE F/W Select Frequency/Select Rate
IS DTE F/W In Service
NS DTE F/W New Signal
SRD DCE None Secondary Receive Data
SSD DTE None Secondary Send Data
SRS DTE F/W Secondary Request to Send
SCS DCE DCE dep Secondary Clear to Send
SRR DCE DCE dep Secondary Receiver Ready
Where DCE dep = Depends on external DCE device and connection
F/W = Set by interface firmware
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CONFIGURATION INFORMATION

System Compatibility:

Table 1. Lap-B Network Interface
Product Compatible Compatible
Number Computers Systems
12075A 2137A 2186C/D

2139A 2197C/D
21568B 2199C/D
2436A/E 2486A
2437A 2487A
2438A 2489A
12250A 2109E 2176C/E
2113E 2177C/F
2117F 2178A/C
2179A/C

Computer I/O Channels Required: 1

Interface Current Required from Computer
Power Supplies:

Product +5V +12 -12Vv
Number Supply Supply Supply
12075A 2.6A 0.35A 0.18A
12250A 1.93A 0.32A 0.18A

Software Support. Operation of the LAP-B net-
work interfaces is supported by 917S51A
DSN/X.25 and can be used with the 91751A and
91750A DS/1000 IV software.

Compatible US. Modems and Communications
Lines: The 12075A/12250A interface is com-
patible with the modems listed in Table 2. The
LAP-B card supports standard RS-232C com-
patible modems supplied by Transpac and
Telenet at speeds up to 19200 bits/seconds.
Strapping requirements and recommendations for
U.S. modems used with the 12075A/12250A are
given in the LAP-B Firmware Manual.

Table 2. Connections, Modems, and Data Rates

Maximum
Connection Synchronous
via Modem Type Data Rate

(bits/s)
Switched Bell 212A To 1200

Telephone Lines
Private Lines Bell 201C To 2400
Bell 208A To 4800
Bell 209A To 9600

HP 37220T To 9600

European Modems: Contact local European HP
sales office for information. European modems
and interfaces should have approval of PTT in
each country.
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12075A/12250A Installation: Set the interface
configuration switch for baud rate. On the
12075A interface, set 1/O address on the select
code switches. With power off, plug the inter-
face into the computer I/O backplane, connect
the supplied cable to the compatible customer-
furnished modem, and integrate the interface
card and operating system.

Ordering Information

12075A LAP-B NETWORK MODEM
INTERFACE (for A-Series)

The 12075A Interface includes:
5061-4940 A/L-Series Modem Program-
mable Serial Interface Assembly
5180-7220and 5180-7221 LAP-B Network
Firmware ROMs

5061-4914 S meter (17 ft) RS-232-C
Modem Interface Cable

5061-3425 RS-232-C Loop-Back Verifier
Hood

5955-7625 LAP-B Firmware Reference
Manual

12042-91001 PSI Installation Manual
12250A LAP-B NETWORK MODEM
INTERFACE (for M/E /F-Series)

The 12250A Interface includes:
5061-4913 M/E/F-Series Modem Pro-
grammable Serial I/F Assembly
5180-7220and 5180-7221 LAP-B Network
Firmware ROMs

5061-4914 5 meter (17 ft) RS-232-C
Modem Interface Cable

5061-3425 RS-232-C Loop-Back Verifier
Hood

5955-7625 LAP-B Firmware Reference
Manual

12826-91001 PSI Modem Interface Hardware

Reference Manual

12075A /12250A Options

001: Deletes all but one set of updated
firmware ROMs (5180-7220 and 5180-
7221) and the LAP-B Interface Firmware
Reference Manual (5955-7625)
Substitutes 5061-4923 5 meter (17 ft)
RS-449 Modem Interface Cable and
5061-4915 RS-449 Loop-Back Verifier
Hood for 5061-4914 and 5061-3425

002:
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HP AdvanceNet
LAN/1000 LINK & DDA

Local Area Network Interface Controller

Product Number 12076A and 12079A

The HP 12076A LAN/1000 Link and HP
12079A Direct Driver Access (DDA) products
provide the hardware, software and documenta-
tion for customers to connect an HP 1000
A-Series computer to a Local Area Network.

The LAN/1000 Link product provides the inter-
face between an A-Series computer and an IEEE
802.3 Local Area Network. The 12076A enables
an A-Series computer to communicate with
other A-Series computers at a 10 Mbits/second
transfer rate along the network. The product
consists of a printed circuit assembly, a card con-
nector cable, an Attachment Unit Interface
(AUI) cable, an installation guide, interface
driver and node management software. The
figure below shows the 12076A as it connects to
an IEEE 802.3 type 10 Base S backbone ("thick")
coaxial cable. The product can also be connected
to an IEEE 802.3 Type 10 base 2 ThinLAN

("thin") coaxial cable wvia an HP 28641A
ThinMAU.
QEM-Developed
Softvare
Driver
L L]
IAnterface
12076A
LAN/1000 Link
Edge Connector n
Cable
AUI Cable 92254A
MAU 30241A IEEE 802.3

Coaxial Media

The 12076A can connect to Ethernet Rev. 1
baseband local area networks using an optional
card connector cable. The LAN/1000 Link
transmits and receives both IEEE 802.3 and
Ethernet Rev. 1 type packets.

The LAN/1000 Link product provides the sig-
nalling layer and the media access control sub-
layer protocols as defined in the IEEE 802.3 and
Ethernet Rev. 1 standards. This capability allows
the interface to prepare packets for transmission
by adding preamble and Cyclic Redundancy
Check (CRCQ), transmit packets according to link
access protocol, receive incoming packets ad-
dressed to the node, and check them for correct-
ness before transmitting them to the host CPU.
The LAN/1000 Link also provides diagnostic
and link management functions such as self test,
loopback, promiscuous mode addressing, and
statistics gathering. Higher level protocols are
handled by the host system.

The Direct Driver Access (DDA) product
provides the necessary information to interface
the user’s customized networking software to the
driver contained in the LAN/1000 Link product.

Features

Direct Driver Access

10 Mbits/s Burst Transfer Rate

Single Card Interface

Frame size of 1500 bytes

Operational compatability with IEEE 802.3

and Ethernet Rev. 1

Provides power (0.5A @ 12V) for MAU

Provides physical signalling layer and media

access control sublayer

* Interface adds preamble, Source Address, and
CRC to transmit packets; strips preamble and
CRC from receive packets

* 32K bytes of on-board RAM allowing buffer-
ing for both transmit and receive packets

* Capable of receiving multiple back-to-back
packets

* Provides for Multicast,
Individual Addressing

* Collection of Link Statistics (Collided Packets,
Bad Packets, etc.)

* On-board loopback of transmit packets

addressed to self

* b+ + B *

* #*

Broadcast, and
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* Card configuration stored in non-volatile
memory

* Generates response packets for TEST and
XID packets for specific DSAP

* Power—on self test

* Environment: Class B

* EMC: will pass FCC, VDE level A

COMMUNICATION LINE STATISTICS

As packets are transmitted and received from the
link, the interface firmware tabulates occurren-
ces of particular events and returns these counts
as statistics when requested. When reading the
statistics, a user has the capability of resetting
them all. Good received packets, good transmit-
ted packets, good bytes transmitted, and good
bytes received, are all 32-bit unsigned integers.
All other statistics are 16-bit unsigned integers.

The following statistics are collected:
1. Interface firmware revision code (not

resettable)

Total number of good bytes transmitted

Total number of good bytes received

Total number of good packets transmitted

Total number of good packets received

Total number of errors on transmit

Total number of bad frames received

Total number of times no heartbeat was

indicated after a transmission

9. Total number of times a packet was missed

due to a lack of resources

10. Total number of memory errors

11. Total number of receive framing errors

12. Number of packets discarded by driver (on
card)

13. The number of packets received with a
CRC error

14. 802.3 length field errors

15. Total number of times the transmission of
a packet was completed after 2 to 19§
retries

16. Number of times exactly one retry was
needed to transmit

17. Number of times any packet was defferred
while trying to transmit

18. Total number of underflow errors on
transmit

19. Number of times the interface detected a
late collision on transmit

20. Number of times the carrier was lost when
transmitting a frame

21. Number of times the transmission of a
frame failed after 16 retries

22. TDR information from last valid TDR

PN NPR LN
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USER CONFIGURABLE ADDRESS

Each interface is shipped with a unique link
level (node) address. In order to allow the user
the most flexibility, the nodal address may be
changed from the factory set address. This is an
important feature for OEMs who may want their
devices to have specific addresses or may not
have software which can be easily updated as
nodes are moved around in the network.

REMOTE FORCED COLD LOAD CAPABILITY
The A-Series LAN interface supports Virtual
Control Panel/Remote Forced Cold Load modes
of operation. Hence, the host may be
downloaded and booted from a remote mode over
the LAN.

Functional Specifications
GENERAL CHARACTERISTICS

Topology: Bus

Network Medium: Digital baseband IEEE 802.3
Type 10 base 5 backbone ("thick") coax

Maximum Distance Between Nodes per Segment:
500m (excluding AUI cables)

Minimum Distance Between Nodes: 2.5 meters
Maximum Number of Nodes: 100

Maximum AUI Length: 42 meters
TRANSMISSION CHARACTERISTICS
Baseband Digital

Transmission Mode:

Access Methods: Carrier Sense Multiple Access
with Collision Detection (CSMA/CD)

Impedance: 50 Q

ENVIRONMENTAL CHARACTERISTICS

Temperature:
Non-operating: -40°C to +759°C
Operating: 00C to +70°C
Humidity: §% to 95% relative humidity



ELECTRICAL SPECIFICATIONS

Maximum Power Consumption:
(+5V) 3A, 15 Watts
(+12V) 0.5A, 6 Watts (with MAU attached)

Ordering Information
12076A LAN/1000 LINK

The 12076 A Standard Product includes:

12076-60001 PCA A-Series LAN Unit

12076-63001 802.3 Card Connector Cable

12076-90001 Installation Manual

12076-90002 Node Manager User’s Guide

30241-60101 Medium Attachment Unit
0362-0819 Coaxial Cable Tap Kit

92254A 6 meter FEP AUI

12076A Option 001;

Option 001 substitutes an Ethernet Rev. 1 Card
Connector Cable for the standard IEEE 802.3
compatible cable. The option also deletes the
AUI and MAU. Since there are grounding dif-
ferences between the two types of hardware, it is
important to distinguish the type of media
hardware being used at a node. If the media ac-
cess hardware conforms to Ethernet Rev. | then
Option 001 should be ordered. Option 001 sub-
stitutes an Ethernet Edge Connector cable for
the standard 802.3 compatible cable.

12076A Option 002:

Option 002 is a firmware update option which
will delete everything except the latest firmware
stored on EPROMs. Customers on support sub-
scriptions will receive updates automatically.

12076A Option 241;
Option 241 deletes the 6m FEP AUI cable and
the Medium Attachment Unit.

12076A Software Media Options *

One of the following options should be ordered in
order to get the Node Management interface and
driver software. The user does have the right to
make multiple copies of the software at no cost.
022: Linus Cartridge

044: Micro Floppies

051: 1600 BPI Magnetic Tape

12079A DIRECT DRIVER ACCESS

The 12079A LAN /1000 DDA includes:
12079-90001 Driver‘Reference Manual

ORDERING RELATED PRODUCTS

30241A Medium Access Unit can be ordered
separately through HP Direct Marketing
Division. This product is for attachment to
802.3 backbone "thick" coax cable only.

28641A ThinMAU with integral 1m AUI cable
is available through Direct Marketing Division.
This product enables the LAN interface to attach
to an IEEE 802.3 Type 10 Base 2 ThinLAN
coaxial cable.

Attachment Unit Interface (AUI) Cables are
available through Direct Marketing Division on-
ly. They come in various sizes up to a maximum
length of 48m. There are PVC and Teflon cables
available. PVC should be used when the cable
will be installed in a conduit. Teflon (FEP) cable
should be used when installing into ceilings and
walls. Due to local and municipal codes, it is the
customer’s responsibility to determine proper
cable selection. These AUI cables cannot be used
with the 28641A ThinMAU.

IEEE 802.3 Coaxial Cable and Installation Kits
are available through Direct Marketing Division
for both "thin" and "thick" coaxial cable en-
vironments. The lengths of the coaxial cable
were determined to be the best to minimize im-
pedance problems when connecting multiple
cables.

*Valid until 1st Quarter FY'86, at which time the software will be incorporated into the RTE-A

operating systeni.
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LAN/1000 Link Performance Brief

The following results are preliminary. For the final performance testing results, please contact the
Sales Center or order a Performance Brief (PN 5953-5016) from the Literature Distribution Center

after October 1, 1985.

TEST ENVIRONMENT

The test results are based on program com-
munication between two HP 1000 series A700
systems. The programs, one writer and one
reader, utilize the Direct Driver Access methods
to write a data buffer to the LAN/1000 Link
driver, and read the buffer from the Link,
respectively, monitoring the transfer rates simul-
taneously. A third program, running on both sys-
tems, measured the system overhead involved in
the communication process. During the testing,
there were no other tasks running on the systems,
and there was no other activity on the network.
(Note: the programs did no buffer manipulation;
they only read data in from the buffer and wrote
data out to the LAN))

A few assumptions can be made which may help
in forcasting one’s actual performance against
the performance achieved through the test en-
vironment. First, one can expect better Link
performance (and therefore better overall net-
work performance) with A900 systems, versus
A600/A700 systems. Second, using non-class
I/0 for reads will provide improved results over
using class 1/0, as in the test procedures. (The
supplied Read program uses class I/0).
Conversely, a decrease in performance can be ex-
pected for systems running many tasks, and over-
all network speeds will be slower when many
nodes are communication on the LAN.
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ABOUT THE GRAPHS

Each graph plots some quantity as a function of
buffer size. "Buffer size" refers to the length of
the data buffer being written to (or read from)
the LAN/1000 card buffer. It includes the user’s
data (e.g., file, program data), plus packet infor-
mation such as frame delimiters, length field,
destination address, control information, and an
error-detecting code, as well as space for a source
address, which the card itself supplies.

The performance data is broken up into transmit
and receive, as there is a significant variation be-
tween the data rate associated with each.
Complete node-to-node communication
throughput is necessarily bottlenecked by the
slower read process, but because of the 32 Kbytes
of RAM buffering available on the card, the
writing node need not be slowed by the reading
node, which can buffer the data being sent.
Transmit data rates are affected when messages
exceeding 32 Kbytes are sent.



THROUGHPUT versus BUFFER SIZE

The following two graphs measure throughput
as a function of buffer size. "Throughput" refers
to the data rate (Kbits/Sec) for the transfer of
the data buffer through the LAN Link. On
a write, this includes transferring data from
user memory to the card buffer, and finally onto
the network. For a read, data is transferred
from the network to the card buffer, and then
a system program is invoked to transfer the data

Throughput vs. Buffer Size
{Receive Data - Overhead Constant)
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to user memory. The graph for the receive
operation illustrates the slowing of throughput
incurred by the longer data path. The through-
put increases with the buffer size, since the card
and driver must perform a fixed amount of
overhead (not to be confused with system over-
head) for each packet, regardless of size, there-
fore overall throughput over the link gets higher
for larger packets.

Throughput Vs. Buffer Size
(Trangmit Data — Overhead Constant)
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OVERHEAD versus BUFFER SIZE

“"Overhead" refers to the system CPU time that is
dedicated to a data transfer/receive, and occurs
at the LAN/1000 Link driver level. For a
write command, this involves configuring buf-
fers for data transfers to the card, while on a
read command, a system reader program must be
scheduled to transfer the data to system buffers.

Overhead Vs. Buffer Size
(Receive Data — Data Rate Constant)

merhead (4

of

wof

wf

B N N Y
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The amount of overhead is expressed as a per-
centage of the total available CPU capability.
Again, the overhead decreases with the buffer
size, since the system must be configured regard-
less of the amount of data to be transferred, and
therefore less CPU time per byte is required.

Overhead Vs. Buffer Size
{Transmit Data - Data Rate Constany
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HP Data Link/
Multipoint Master

The HP 12092A Data Link/Multipoint Master is
a controller for the HP Data Link (HPDL) com-
munications network, and for HP terminals con-
nected in Multipoint configurations. It provides
a low-speed, low-cost communications alterna-
tive for a large number of HP devices. The Data
Link/Multipoint Master provides the controller
capability for the HP 91732A Data Link/
Multipoint Subsystem and enables an HP 1000
A-Series Computer to act as a network controll-
er. Refer to the HP 1000 Communications Data
Book Supplement (5953-8727) for a description
of the Data Link and Multipoint system con-
figurations.

Features

* Multipoint protocol (similar to Bisync)

* Allows up to 64 terminals to be linked in a
Multipoint configuration

* Compatibility with EIA RS-232-C and
CCITT V.28 interfaces

* Supports RS-232-C compatible asynchronous
modems

* Automatic polling of up to 64 devices

* Selectable data rates to 19.2K bits/second

* Independent block sizes for each device up to
2032 bytes

* Special character handling capabilities, in-

cluding optional removal of ASCII Rs, Gs

control characters from character strings

CRC-16 error checking of incoming data

Backplane command protocol compatible with

HP A-Series Computers

Configurable protocol timeouts

Built-in firmware self test

Long-term statistics

Diagnostic mode with loopback hood

Asynchronous modem support

* %

* ok % % %
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Product Number 12092A

Functional Description

ON-BOARD MICROPROCESSOR OFFLOADS
HOST COMPUTER

A microprocessor on the interface manages
routine communications processing, freeing the
host computer for applications-oriented tasks.
Firmware residing on the board manages the
character-oriented Bisync protocol which con-
trols all communications activity.

AUTOMATIC POLLING

The interface polls all devices on its polling list,
determines which has a message to be sent, and
initiates transfer. When a device is selected to
transfer data, detection of an error will auto-
matically initiate a retry. When the maximum
number of retries is reached, the request is abort-
ed. Then the firmware will notify the driver
that the request is aborted.

Normal polling operation involves continuously
scanning a list of all devices until one requests a
data transfer, and then initiating the transfer. If
a device is taken out of service, the list is
modified to exclude it, and the device is polled at
a slower rate by a separate "background" list.
When it is brought back into service, the device
is returned to the main list. This technique en-
ables devices to be disconnected from the net-
work without degrading overall performance.

CHARACTER BUFFERING

A unique character block size can be selected for
each device on the link, allowing optimum data
transfer rates for each. The card contains two
2032 byte buffers for reading characters and
three 2032 byte buffers for writing characters.

STATISTICS

Major events, including successful transmission of
data, NAK retries, WACK retries, successful
receipt of data, TX overruns, RX overruns, TTD’s
received, and RVI’s transmitted and received.



SELF-TEST

The HP 12092A has a built-in self test initiated
by power turn-on which indicates whether the
card is operating properly. Test results are dis-
played by an array of light emitting diodes that
indicate successful operation of the test, or
provide a code referencing error messages found
in the installation manual. If the test hood sup-
plied is connected to the edge connector during a
selftest, the test includes serial input-output cir-
cuits and line drivers and receivers.

Functional Specifications
5601-4912 CARD ASSEMBLY

Physical Interface:
and CCITT V.28

EIA RS-449, RS-232-C,

Voltage Level: 5V differential

Ground Isolation: 120 VDC

Inputs and Outputs: See Table 1 for standard
RS-232-C lines. Front edge connectors meet
RS-422 and RS-423 electrical standards, which
allows compatibility with RS-232-C.

FIRMWARE

Message Protocol: Asynchronous, HP Multipoint
(similar to Bisync).

Number of Devices: 64

Data Rates, switch selectable: 19.2K, 9600,
4800, 2400, 1800, 1200, 600, 300 bits/second.
Note: Multipoint configuration does not offer
19.2K bits/second

Message Block Sizes:
characters.

16 to 2032 message

Statistics Measured:  Successful transmission,
NAK retries, WACK retries, successful receipt of
data, CRC errors on input.

Table 1. Standard RS-232-C Lines
Pin* No. Signal Name Description Board Edge Pin
1 AA Protective Ground 38A
7 AB Signal Ground 25A
2 BA Transmitted Data 8A
3 BB Receive Data 23A
4 CA Request to Send 9A
N CB Clear to Send 17A
6 CC Data Set Ready 27A
20 CD Data Terminal Ready 11B
22 CE Ring Indicator 24B
8 CF Received Line 26A
21 CG Signal Quality Detector 18A
23 CH Data Signal Rate 28A
24 DA Transmitter Signal Element Timing (DTE) 9B
15 DB Transmitter Signal Element Timing (DCE) 20B
17 DD Receive Timing Element Timing (DCE) 30B
14 SBA Secondary Transmitted Data 3A
16 SBB Secondary Received Data 32A
19 SCA Secondary Request to Send TA
13 SCB Secondary Clear to Send 31A
12 SCF Secondary Received Line Signal Detector 22A
* On DCE Connector
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HOST COMPUTER HARDWARE

Backplane Specifications:

computers

HOST COMPUTER SOFTWARE

Operating System: RTE-A

HP 1000 A-Series

Software Driver (Included with 91732A):

IDS00

System Software:

Multipoint Subsystem

CONFIGURATION

Computer and System Compatibility:

HP 91732A Data Link/

Table 2. Data Link/Multipoint Master

Compatibility
Interface Compatible Compatible Compot.lble
Product C ter Computer | Operating
Numbers omputers Systems Systems
120924 2137A 2196C/D | RTE-A

2139A 2197¢C/D

21568 2199C/D

2436A/E 2486A

2437A 2487A

2438A 2489A
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CABLING INFORMATION

One cable, part number 5061-4914, RS-232-C
Data Communications Interface Cable is used
with the HP 12092A card. Its description is

—

PC Edge Male 25-Pin
Connector D Connector

Ordering Information

HP 12092A Data Link/Multipoint Master in-
cludes:

5061-4940 Programmable Serial Interface
Assembly
5061-4914 Data Communications Interface
Cable
12092-80003 ROM
12092-80004 ROM

5955-7632
12042-91001

12092A Firmware Manual
Programmable Serial Interface
Operating and Service Manual
RS-232-C Interface

Test Connector

5061-4914
5061-4916

HP 12092A Option
001: Deletes all above items except ROM and
the 12092A Firmware Manual.



U4 cadicaro

HP 1000 M/E/F-Series

Character Mode Terminal Interfaces

Product Numbers 12531C and 12531D

The HP 12531C and 12531D interfaces provide
for local or modem connection of printing or
non-cartridge tape CRT terminals of HP
M/E/F-Series Computer Systems.

Features

* EIA RS-232-C and CCITT V.24 com-
patibility

* Simplex, half duplex, or echoplex operation

* Jumper-selectable data transfer rates to 9600
bits/second with 2 stop bits

Functional Specifications
APPLICATION

12531C: The 12531C is for interfacing HP
2752A/2754B or equivalent ASR 33/35 type
Teleprinters to HP 1000 computers. Optionally,
the 12531C can also interface Bell type 103 or
equivalent data sets, operated in manual mode
only.

12531D: The 12531D is for interfacing a
variety of terminal devices to an HP 1000 com-
puter or system, either locally or via Bell type
103A data set or equivalent modem operating in
manual mode.

INTERFACE LEVEL
12531C or 12531D: 20mA or EIA/CCITT

JUMPER-SELECTABLE BAUD RATES WITH
INTERNAL CLOCK

12531C: 110, 220, 440, 880, and 1760
bits/second

12531D: 150, 300, 600, 1200, and 2400, 4800,
9600 bits/second

MAXIMUM BAUD RATE WITH EXTERNAL
CLOCK FROM TERMINAL

12531C: 2400 bits/second

12531D: 9600 bits/second
CHARACTER SIZE, STOP BITS, AND
BUFFERING

8-bit character with one or two stop bits. Each
interface buffers a single character at a time for
transfer to/from the computer.

MODEM INTERFACE CAPABILITY

12531C and 12531D: Bell type 103 or equiv-
alent, manual only.

CONFIGURATION INFORMATION

Compatibility: The 12531C and 12531D ter-
minal interfaces and supporting software are
compatible with 2105, 2108, 2109, 2111, 2112,
2113, and 2117 computers with BCS, RTE-B,
RTE-C, RTE-II, RTE-III, RTE-IV/IVB operat-
ing system. No other operating system environ-
ment is supported.

Computer I/0 Channels Required: One
Approximate Memory Required: 710 bytes for
each terminal interface in BCS system; 1220
bytes for all terminal interfaces in
RTE-B/C/M/II/III/IV/IVB system, which also
serves the punched tape reader and tape punch
subsystems.

Software Support: RTE driver DVRO0O, which is
included in the 92001B RTE-II, 92067A
RTE-IV, 92068A RTE-IVB, and 92064A
RTE-M operating systems, is used by the 12531C
and 12531D terminal interface.
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Diagnostic Support: Diagnostics for the 12531C,
12531D, and 12880A interfaces are provided in
the 24396A-F Diagnostic Library.

Installation: To install, plug the terminal inter-
face into the computer I/O backplane, connect
the interface cable to the terminal or modem,
and integrate the interface into the operating
system.

Current Required from Computer Power Supply:
+ 5V - 2V +12V -12v

12531C 0.76A 0.05A 0.08A 0.10A
12531D 0.76A 0.05A 0.24A 0.01A

Ordering Information
12531C TELEPRINTER INTERFACE

The 12531C Teleprinter Interface includes:
12531-60032 Teleprinter interface card
12531-90033 Interface manual

12531D TERMINAL INTERFACE

The 12531D Terminal Interface includes:
12531-60033 Terminal interface card
12531-90038 Interface manual

12531D Options

001: Adds 12531-60026 7.6 meters (25ft) EIA
terminal cable

002: Adds 12531-60024 7.6 meters (25ft)
Data Set cable
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Time Base Generator

The HP 12539C Time Base Generator provides a
system software clock for interfacing time-
dependent equipment. All time base generator
functions are contained on a single, plug-in card
that has its own select code. The card provides
command and interrupt logic, a 100KHz oscil-
lator, eight decade frequency dividers, and out-
put selection logic.

Features

* Multiple time bases

# Built-in error detection

* Easy assembly-language programming

* QOperates with interrupt or skip routines

* Accurate to 1/2 second/day

* Plugs into the I/0 slot of the M/E /F-Series
HP 1000 computer

Functional Description

The time intervals are generated in decade steps
from 100 microseconds to 1000 seconds (16.67
minutes) and are derived from the crystal oscil-
lator. Any interval (in 100-microsecond incre-
ments) may be selected by use of a simple,
assembly-language bit to the computer when a
time interval is acknowledged.

A signal from the computer enables the gener-
ator. The 100KHz oscillator signal is formed
into eight time base intervals by the divider cir-
cuit. The appropriate time base is selected by
using one of the following interval codes:

Binary code 000 001 010 011
Interval (ms) 0.1 1.0 10 100

Binary code 100 101 110 110
Interval (s) 1.0 10 100 1000

When the selected interval is elapsed, the control
logic requests an interrupt or enables a skip sig-
nal to the counter.

Product Number 12539C

COMPUTER
r—-—- -—-—-----"_—/"—-_"=-=-"=- INTERRUPT
| YA | REQuEST >
OSC. CONTROL SKIP
| 100kHz _L—>
Y
I 0.1 ms I
I | ms [« I
10 ms I
| DMVIDERS  |—omeerd INTERVAL I
| oo SELECTOR 2
100 seconds [ 3 I i}
120 scconds 5| I Co—
: 1000 seconds [9) }‘/O BUS
1

— e —— - e ——— — — — —

Functional Specifications
BASE INTERVALS

0.1, 1, 10, and 100 milliseconds and 1, 10, 100,
and 1000 seconds.

ACCURACY
Stability: 2 parts in 106/week

Temperature Effects: 20 parts in 106 over tem-
perature range of 159 to 359C (599 to 9 5°F)

Total Stability: 1/2 second/24-hour day
ELECTRICAL SPECIFICATIONS

Current Required from Computer Power Supply:
0.76A (+5V), 0.016A (-2V)

Ordering Information

The 12539C'Time Base Generator includes:

12539-60005 Time Base Generator
12539-90008 Operating and Service Manual
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HEWLETT -Ri
[ brdano 16-Bit Relay
Output Register
Product Number 12551B
Features transistor driver circuits, closing the Relay
contacts.
* 16-bit output wused for HP 1000

M/E/F-Series computers separately or in
combination to control from 1 to 16 devices

* Floating contact closures for flexible use of
output bit states

* Power-on initialization predetermines initial
states of all relays

* Command-interrupt logic provides two-way
communication

Functional Description

The Relay Register provides 16 floating contact
closures which can be used for controlling one
device, or be subdivided in any combination to
control several devices. The voltages switched
through the Relay contacts can differ from each
other, and from computer ground, by as much as
100V peak. Contacts can be connected in series,
parallel, or in series-parallel, with or without
diode isolation.

POWER ON PRESET

Turn-on of computer power automatically
presets register flip-flops that store the output
bit states for the various flip-flops for bits 15
through 8 and those for bits 7 through O.
Hardwired jumper connections to each group of
eight flip-flops determine whether all the flip-
flops in a group will be set, closing the respective
Relay contacts, or cleared, allowing the Relay
contacts to open. Initialization assures that the
states of all relays are known immediately after
power turn-on, which is particularly desirable
when power supplies are being programmed.
This feature also saves initialization instructions
that might otherwise be required in computer
programs.

OUTPUT OPERATIONS

An Output instruction (OTA or OTB) transfers
16 data bits from the computer A or B register
to the storage register flip-flops, in turn
energizing the corresponding relays through
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The relays retain their states unless changed by
the next OTA or OTB instruction. Relay con-
tacts close or open within 1 millisecond following
transfer of new bit states to the storage register
on the card.

READ-BACK OPERATIONS (with Option 001)

The bit states applied to the relays can be read
back into the computer A or B register by an
Input instruction (LIA or LIB). The read-back
capability also permits any part of a program to
determine the state of the relays at any given
time.

COMMAND-INTERRUPT CAPABILITY

In addition to the 16-bit Relay output, the Relay
Register is equipped with command and inter-
rupt logic that makes possible a two-way ex-
change of control and status or request informa-
tion between the computer and controlled
equipment. Typically, the computer will use the
command logic to "tell" a controlled equipment
that new data has been entered in the Relay
Register. The controlled equipment will normal-
ly use the interrupt logic to "ask" the computer
for the next data word to be transferred via the
Relay Register. The command output is
generated in response to a Set Control (STC) in-
struction in the program. This instruction sets
the Control and Command flip-flops, enabling
the interrupt request logic in addition to activat-
ing the command output. There is a choice of
two command outputs, which can be used in-
dividually or simultaneously. One of the outputs
comes from a ground-referenced driver transis-
tor and the other is an isolated (floating) contact
closure that can be used as flexibly as any of the
16 sets of Relay contacts that make up the out-
put data.

An interrupt request is generated in response to a
flag signal from the controlled equipment. This
signal sets the Response flip-flop, which clears
the Command flip-flop and activates the



interrupt request logic when it has been enabled
by the set output of the Control flip-flop. The
Relay Register provides an isolated flag input to
a Relay coil as well as a ground-referenced input
to a driver transistor. (The +12V input to the
Relay coil need not be referenced to computer
ground.) Energizing the Relay coil grounds the
input line to the driver transistor, which sets the
Response and Flag flip-flops. Where the isola-
tion provided by the Relay coil input is not
needed, an external circuit closure to ground has
the same effect.

Functional Specifications

RELAY CONTACTS

States: All contacts are normally open when
power is off; contacts close individually in

response to "1" bit states from the computer.

Maximum Power:
contact.

10W peak or continuous, per

Maximum Voltage: 100V peak or continuous
across open contacts, between output connector
pins, and with respect to computer ground on the
register card.

Maximum Current: 500mA per contact, peak or
continuous.

Life: 10 million operations under rated load.

Resistance: 0.1Q
current).

at 100mA (higher at lower

Protection: Mounting positions are provided for
connecting contact protection resistors in series
with the contacts for all the relays.

Settling Time: 1 millisecond, maximum, for
Relay pull-in or drop-out.

DATA OUTPUT

(16 floating Relay contacts, with ratings as
specified above)

"1" Level: Contact closed.

"0" Level: Contact open.

Power-on Preset: Register is normally wired to
preset all data relays open. Upon request at time
of ordering, register will be wired to preset bits
15 through 8 or bits 7 through O open, or all bits
closed when power is turned on.

COMMAND OUTPUT, GROUND-
REFERENCED
"1" Level: 0V, 12mA current sink.

"0" Level: +12V through 10KQ

COMMAND OUTPUT, ISOLATED

(Floating Relay contact, with ratings as specified
above)

"1" Level: Contact closed.

"0" Level: Contact open.

Delay: 3 milliseconds nominal.
RESPONSE (FLAG) INPUT, ISOLATED
Normal: 12V, 15mA to Relay coil.
Set Flag: No input to Relay coil.
Response Delay: 15 milliseconds, nominal.

RESPONSE (FLAG) INPUT, GROUND
REFERENCED

Normal: 0OV, 12mA current sink from NPN
transistor.
Set Flag: Open Circuit.

Response Delay: 15 milliseconds, nominal.

INTERFACE CURRENT SUPPLIED BY THE
COMPUTER ‘

Interface Kit 12551B:
(-2V), 0.6A (+5V)

0.24A (+12V), 0.39A

Interface Kit 12551B-001;
0.59A (-2V), L1A (+5V)

0.24A (+12V),
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WEIGHT
Net: 482g(1702)
CONFIGURATION INFORMATION

Computer Compatibility: The 12551B Relay
Register interface is compatible with the HP
1000 M/E/F-Series computers.

I/0 Channels Required: One per interface.
Software Support: Software support for the
12551B is limited to a diagnostic, which is avail-
able in the 24398-F diagnostic library. A user-
written driver, programmed in assembly language
to work with the software operating system used
in the computer, will be required to control the
interface from user’s programs.
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Ordering Information

The Interface Kit 12551B includes:

12551-6001 Relay Output Register (without
read-back option)
5060-8339 48-pin Connector Kit
12551-9002 Operating and Service Manual

The Interface Kit 12551B-001 includes:

12551-6002 Relay Output Register (without
read-back  option) replaces
12551-6001
5060-8339 48-pin Connector Kit
12551-9002 Operating and Service Manual
INSTALLATION

Installation of the 12551B is the responsibility of
the customer. HP installation assistance is
provided on request, at prevailing rates.
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