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COMPUTER PORT INTERFACE FOR THE CAMAC SERIAL HIGHWAY

R. Bayliff and J. W. Hall

ABSTRACT

A simple interface unit has been built to connect a CAMAC serial crate controller to an asynchronous
communication port on a computer or to a teletype. The unit has been used to connect neutron spectrometers
over long cable lengths to a control computer and work at a preselected rate between 110 and 9600 baud; this is
ideal for CAMAC applications associated with mechanical movements.

A program is described that illustrates the use of the interface with a SCC-1 module. Full listings of the
PDP-8 version of this program are given.
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INTRODUCTION

1. The CAMAC serial highway (Ref. 1,2) is particularly useful when it is required to drive systems that are
widely dispersed or where the crates are at some distance from the computer. Transfer speeds up to a few
megabytes per second may be achieved using the “byte mode” of the serial highway and nearly 10° bytes per
second may be sent in the single bit mode. To provide reliable operation at these rates a simple error detection
method is implemented in which the parity of each byte is checked and at the end of the sequence of bytes
comprising a message, the binary a longitudinal parity check is made.

2. In the more complex CAMAC systems a fast response to stimulii originating in the CAMAC hardware
itself is often required. To achieve this it is necessary to keep the highway “idling” at full speed by continually
transmitting dummy data along it. The potential high loading on the driving computer is avoided by using units
designed to go between the computer port and the highway. These units produce idling data, only interacting
with the computer when genuine information is to be passed. Additional hardware in the interface unit also
performs the lateral and longitudinal parity checks. The resulting interface has a general application but is fairly
complex and costly. A simpler interface adaptor is described in this paper that is suitable for CAMAC systems
using lower data transfer rates. A program to drive the Serial Crate Controller SCC-L1 from a PDP-8 computer
via the standard “KL8J Asynchronous Serial Line Interface” (Ref. 3) and this unit is also included.

THE ORIGINAL APPLICATION

3. Triple axis neutron spectrometers play an important part in materials physics research and an important
machine of this type has been in use on the Harwell PLUTO reactor since 1966. This spectrometer was updated
in 1973 (Ref. 4) and amongst the added features was a CAMAC system with a Harwell 7048 Crate Controller
situated locally to the PDP-8 computer. This spectrometer was very reliable and easy to use and it was natural
when two similar spectrometers, the MARX and DTA, were computerised in 1976 that the main features of the
PLUTO spectrometer were incorporated in the new designs. The major parts of the computer programs for all
three systems are common but for the later ones the computer and spectrometer mechanism are separated by

200 and 50 metres respectively.

4. Separation of computer and spectrometer was not new, other neutron spectrometers had been in use for
some years using the Harwell 7035 and 7036 buffer units to drive 100 pair interconnecting cables. Obsolescence
made the use of the 7048, 7035, 7036 combination unattractive especially since 8 CAMAC Serial Highway
Controller was due to be available commercially by late 1975 (Ref. 5). The CAMAC serial highway had been
defined after the design of the original spectrometer in 1973 and was well suited to the type of data transfer used

in these machines.

5. The data transfer rates for the triple axis spectrometer are quite low: there are six shaft registers and four
scalers that require to be set up or read for each measurement, a measurement rarely lasting less than 30
seconds. Read or write instructions over the serial highway require 12 bytes and a communication speed of 200
bytes/second extends measuring time by only about 3% in the worst case and generally by very much less than
1%.

6. Unfortunately, although the crate controller was available for the new spectrometers a suitable adaptor to
connect it to a PDP-8 output port could not be delivered in time. An interface was necessary to convert signal
levels and possibly relieve the computer of the burden of continuously driving and monitoring the highway. It
was decided to construct a simple unit that will now be described.

CONSIDERATIONS FOR A SERIAL HIGHWAY ADAPTOR

7. A Serial Crate Controller to computer interface could have been constructed using a published design such
as SHIFT (Ref. 6), but this was more complex than the application warranted. The design of a simple unit using
- LSI components such as a bit rate generator and UART was as easy as modifying circuits for use with SHIFT;
additionally it would be easier to test, commission and maintain.




8. The simplest standard PDP-8 “port” that will drive over long cables is the KL8 Asynchronous Line
Interface. This was taken as a starting point in the design of the simple interface unit.

9. The later version of the KL8, the KL8J provides a selected communication rate between 110 and 9600 baud
while earlier versions go up to 1200 baud (KL8E) or 2400 baud (KL8F). The higher rates are intended for
. modem drive and EIA RS232 circuits are included but these only handle 25 metres of cable. The 20ma current
loop however drives over much longer distances and can be made effective at all baud rates by removing the
contact bounce suppression capacitor on the receiver input connections. Since neither the 20ma nor the RS232
circuits can drive the ‘D port’ of the controller directly, some additional circuits were needed. The CAMAC
mechanical format rather than DEC cards was chosen for the interfacing circuits since this can be used with any
future system even if the computer is changed. The interface can be plugged into the crate near the controller and
the 20ma current loop used to drive over long lines to the computer. Power (+6V) for the unit is obtained from

the crate supply via the back connector.

10. A data transfer rate of 2400 baud was anticipated as the usual speed for the line, this being compatible with
both the KL8J and the earlier KL8F, but to allow flexibility it was decided to provide a number of the more
“standard” baud rates; the provision of 110 baud being particularly useful in permitting testing using a teletype
ASR-33 rather than tying up a computer. The lower baud rates are also useful in permitting the interface to plug
directly into a computer console port for testing or occasional use rather than requiring a dedicated channel. The
use of a bit rate generator to give the selected baud rates kept the design simple.

11. The use of interrupts using LAM signals within the CAMAC necessitates continual monitoring of the
CAMAC highway. In the spectrometer system however requests for attention come from front panel signals
such as the “RIN” from shaft positioning units (Ref. 7) and the “A” outputs on 7039 scalers. These signals can
be combined to give a call for attention to the computer. This call can take the form of a signal on the line taking
the CAMAC signals to the computer which with this approach would only be in use when the computer initiated
a transfer in response to a call for attention or an internal (program) request. The main advantage of this
independent call for attention is that the hardware or software is simplified since there is no need to keep the
highway live by feeding dummy data along it. The call for attention is faster than the more conventional
CAMAC demand in achieving interrupt response and is no more restrictive in the need to hold interrupts when
the line is busy than any other CAMAC highway arrangement.

SCC INTERFACE - CIRCUIT DESCRIPTION

12. Figure 1 is a photograph of the interface unit and a full circuit diagram is given as figure 2. Table 1 gives a
component cross reference from figure 2 to the elements in the simplified diagram, figure 3, which will be used in
this description of the operation. Appendix A gives manufacturer’s data on the “UART”, “Bit Rate Generator”

and 12 volt power supply circuits.

13. The control signals to and from the unit are bit serial on 20ma loops using a standard convention with 1
start, 8 data and 2 stop intervals. The start is signalled by a zero current (open circuit line) interval, the stop
intervals correspond to full (20ma) current. The least significant data bit follows the start, no current flowing
gives ‘0’ data and 20ma corresponds to ‘1°. The serial input loop is electrically isolated from the unit by the opto-
coupler circuit ‘A’ which include a bounce suppression circuit in case a teletype is used to provide control. The
serial output ‘B’ similarly uses an opto-coupler to provide isolation although in this case a Darlington transistor
circuit is used to boost the opto-coupler current to 20ma and to provide boosted open circuit voltage rating. The
incoming serial data feed directly into the UART, ‘E’, which is clocked at 16 times the baud rate selected on an 8
position DIL switch from the Bit Rate Generator, block H.

14. The ‘incoming serial data is also used to operate the priority circuit comprising the elements K, L, M, N, P,
Q, R. The priority circuit allows the data that has been latched into the attention register J to be loaded into the

UART output buffer provided that:

(a) No data has come from the control/teletype for at least 16 baud intervals.




(b) No data has been sent to the control computer/teletype for 5 baud intervals.

This interval is defined by the divide by 256 counter “K” which counts the clock output from “H” after being
reset by a ‘0’ pulse from the input circuit “A” or from the back edge of the TBRL pulse via “L” (as the data is
accepted by the UART). This data will take 11 baud intervals to be sent leaving a wait of 5 intervals.

15. If no data are transmitted or received for 16 baud intervals the output from “K” will set the bistable “N”.
This will prime the gate “Q”. If or when one or more of the latches in the register “J” are set, the output from “P”
causes an output from “Q” which causes “D” to select the data from the 8 latches in the attention register. The
output from “Q” also triggers the monostable “G” which causes the data to be loaded into the transmitter buffer
register of “E”. The data is loaded (in this case “E’s” transmitter register is already empty - see condition (b)
above) by the training edge of the TBRL pulse. This edge also causes “L” to trigger giving an output from “R”
which was already primed by the output from “Q”. The “R” output will reset all the “J” latches and the bistable
“N”. Once “J” or “N” reset the “R” output ceases but with the circuit delays there is sufficient time to ensure
proper resetting of “J” and “N”. It can be seen that attention data can only be sent at 16 baud intervals rather
than the 11 baud interval rate that CAMAC data is sent.

16. If the computer sends data to the SCC interface this ensures that “N” is cleared and thus gate “Q” is shut
ensuring that its output will cause “D” to select data from the CAMAC bus input via “C”. Once the UART
receiver register is full the data is presented to the CAMAC bus via the balanced line transmitters “F”, the
“ready” output from “E” is sent to the CAMAC “clock” line. Data from “F” goes to “D IN” on the “Serial
Crate Controller” and the signals feeding into 10002 have amplitudes in excess of 200mV. The “D OUT” data
from the SCC are one byte behind the “D IN” and either echo the input or are overwritten by information from
the controller when it is active (Refs. 2,5). Thus data signals (>200mV) come via the balanced line receiver, “C”,
22 baud intervals after the computer signal started, the CAMAC bus clock pulse triggers “G” which causes the
incoming data to be loaded into the transmitter buffer register via “D” (“Q” is still off). The CAMAC bus clock
is controlled by the “ready” signals in this unit, giving a byte rate of 11 baud intervals.

SOFTWARE COMPATIBILITY

17. A considerable amount of software exists for the spectrometers but nearly all CAMAC operations are
carried out using a set of handling routines. These routines, which occupied about 1 page of memory on the
original system, were rewritten for the serial highway interface. The new routines used exactly the same calling
sequence as those they replaced and thus no changes were needed to the bulk of the software. The new CAMAC
handler programs occupied about half a page more memory mainly due to the need to transmit data 6 bits at a
time rather than 12 bits and the need to calculate longitudinal parity.

18. The main CAMAC subroutine uses a directory which is a table of values giving the position of the module
in its crate and the sub-address that will identify the required register or operation. Two parameters are required

~from the calling program:
(i) Directory address in the AC.
(i) CAMAC function is specified in the location following the subroutine call.
Data is taken from or put into two locaticns “CAMACH” and “CAMACL”.

19. To simplify the addressing of sets of modules the CAMAC routine may be called, first with the first
directory location in the AC and subsequently with the AC set to zero: this causes the directory pointer to

increment to the subsequent entries.
THE “CAMAC” SUBROUTINE

20. The operation of the routine is shown in the flow chart (figure 4). Upon entry the content of the AC is
examined, if it is zero the directory pointer is incremented, otherwise it is deposited in the pointer.
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21. The hardware attention register is not serviced by the interface electronics until all 12 bytes of a message
have been dealt with (c.f. para. 16). Attention data coming in too fast will be lost during a message, however if its
period is greater than 26 byte intervals it will always be accepted. Data occurring with a period between 13 and
26 byte intervals may be dealt with by synchronising the CAMAC routine: by waiting for an event before

sending the message.

22. Only data from the attention register needs to be dealt with by the interrupt service program and so while
the CAMAC routine is transmitting, the interface interrupt is disabled.

23. At this point in the program, bytes are put onto the serial highway; to ensure that the crate controller can
clear itself of error conditions a space byte and two wait bytes are sent before the proper message bytes. The
crate number, module address and sub-address are held in the directory entry. A few program locations are
saved in the spectrometer system since only a single CAMAC crate is used, by making the crate byte a fixed
value. The directory entry is accessed to obtain the sub-address which is sent with the M1, M2 bits as zero to
give a command message identifier. As each byte is sent, the odd parity bit is calculated and inserted and the
running “longitudinal” parity is computed by an exclusive-or subroutine. The third byte is constructed using the
specified function code from call +1. The directory is accessed again and the module address is obtained to be
sent in the fourth byte. If a dataless function or a read function is to be executed the command message is
completed at this point by transmitting a byte containing longitudinal parity. For a write operation the 24 bits of
data are transmitted in 4 bytes, 6 bits at a time prior to sending the longitudinal parity byte.

24. At this point the reply from the crate controller must be obtained; since there is a delay of a number of bytes
that may be introduced into the line by the interface and controls the next received byte is not necessarily part of
the reply message. In any case data cannot be transmitted by the SCC unless it receives a clocking signal: this is
in the form of a “space” byte (code 277) during a message, or an “end” byte (code 340) once the reply data has
been received. The returned character is checked by the program and when it corresponds to the byte sent as
crate address the program starts to process the reply message. If no reply message is received before the 13th
space byte is sent the program assumes that some error has occurred and restarts its transmission.

25. The byte following the crate byte in the reply contains a general error flag in the least significant bit. Q and
X that are also available at this point are not needed in this application and are ignored by this version of the
program. If the error flag is set, it has proved sufficient in practice to restart the transmission since this will
overcome transitory failures while catastrophic failure requires user intervention and will be obvious to the user.

26. If the reply is to a read command then the next 4 bytes contain the 24 bits of data and are dealt with by the
program. The third (seventh) byte of the reply message should be the end sum byte which contains the
longitudinal parity of this message. It is convenient, however, for the program to recognise the end bit (7)asa ‘1’
in case an error occurred and extra bytes were returned. The longitudinal parity of the reply message in the 6
least significant bits of the end-sum byte is checked against the parity calculated by the program as each reply
byte was received. If the parity is different an error is assumed and transmission is restarted, otherwise the line is
“cleared out” by transmitting bytes with a value zero and waiting until this is echoed back. This is necessary to
avoid receiving echoed bytes in the interrupt service routine which would treat any bits set as coming from the
attention register if the interrupt is re-enabled too soon.

27. The final operations of the CAMAC routine are to clear the hardware flag, re-enable the interrupt and then
release the /subroutine for use by other programs in the multi-program environment.

INTERRUPT SERVICE ROUTINE

28. The flow chart (figure 5) and the coding shown in the Appendix give an example of the interrupt service
program suitable for use with the interface. It can be seen that this program is only concerned with the attention
register, any data originating from the controller is expected to have bit 7 set (a further protection to the
transmission of zeroes described above) and is ignored. The attention register has bit 8 allocated to a clock that
normally operates at 1Hz or 10Hz and is used by the computer to make sure that any operation is completed




within a reasonable time - for mechanical movements, about 6 minutes. Bit 7 of the attention register is not used
in this application while bit 6 is set by an overflow on a 7039 counting register producing an “A” output. Bits 1-5
come up when the individual mechanical positionings are completed. These bits are sensed by the interrupt
service program and the appropriate software stimulii are made to other programs in the system to initiate

further actions.

29. It will be noted that a synchronising register (CAMAD) is set to —1 by this program. This register may be
used by the “CAMAC?” subroutine to wait for clock interrupts before commencing to transmit command
messages (see para. 21). In the application using these programs the transmission baud rate is 2400 baud
corresponding to 218 bytes/second; thus for a clock speed of 10Hz there is a chance that pulses will be lost. The
clock pulses are used only for time-out and the loss of a few pulses during the infrequent CAMAC messages is
unimportant, program space can be saved by omitting the synchronising increment at the start of the ‘CAMAC’
subroutine. “CAMAD” has been set before rather than after detecting the clock bit for convenience in
programming, this gives a further but very .occasional error.

MAINTENANCE

30. The recovery procedures in the CAMAC programs normally mask transitory faults and it would be
virtually impossible to determine the causes of these errors. Only when these faults occur very frequently is it
practical to investigate and rectify them.

31. In many cases spectrometer programs are self-checking: for example a persistent error in the R or W data
lines causes shafts to mis-position and produces measurements that are statistically inconsistent. Since the
occurrence of faults is recognised when the results are inspected every few hours in these experiments there is no
need for special on-line test programs. .

32. Maintenance is carried out using a standard rig that will test all the units used with the spectrometers. A
dataway indicator or lamp display is adequate for testing the operation of both SCC and interface and a simple
program loop to flash lamps can be used to isolate faults on the interface unit.

33. The complexity of the SCC makes local repair uneconomic and a go/no go test is used - if the unit is faulty
it is returned to a central repair depot.

CONCLUSICN

34. The serial highway is a very convenient way to connect a CAMAC crate and a computer over any distance
for all applications except those needing very high data transfer rates.

35. In a great many CAMAC applications, control of mechanical equipment is involved giving response times
in the order of a second and if data collection is involved, this too will be at fairly low rates. In other words a
great many CAMAC based systems have requirements that are similar to the triple axis spectrometer and in
these cases the simplified interface described in this paper gives lower initial costs and reduces the maintenance

effort needed.

36. The program described in this paper demonstrate how the CAMAC serial highway may be used with the
simple interface. These programs include features such as the directory and calling sequences that have been
found convenient and successful in many years of usage.

37. CAMAC serial crate controllers, connected through the interface described in this paper to PDP-8
computers have been in use on two spectrometer systems and a test rig for over two years. The spectrometers
operate at 2400 baud and the test rig uses a link in series with the console teletype at 100 baud. Six interface units
have been commissioned using the test rig and location of faulty wiring and ICs has been quite stranghtforward
There has been one IC failure in service.




38. A hardware design error presented some problems although a patch to the program eliminated any serious
effects and the fault could be tolerated in the working systems. The error has since been corrected and the units
work very reliably. It is now planned to replace CAMAC controllers on other spectrometers by these Serial

Highway units.
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TABLE 1

Component Cross Reference for Schematic Diagrams

Simplified
Schematic Circuit Diagram Component Label
Block Label
A IC16,1IC19/8, R21,R22,R27,C7 .
B IC17,1C19/2,TR2,R23,R18
C IC28-32,R1-9
D IC9,IC10
E IC21
F 1C23-27
G IC7,R19,C2
H IC5,1C12/11, TR1, D3, R29-32
J IC1-4,R11-17
K IC14,1C15,1C18/8,1C18/6
L IC20,C5
M IC12/8,IC11/12
N IC13/9
P IC8/8
Q IC12/6,1C13/12
R IC11/2,1C12/3,1C6/6,1C6/3
Power Up Resets R20,C3 and R28, C6

NOTE: Where one section of an IC is used it is designated by its output pin: thus IC12/6 is that gate in IC12
whose output is pin 6.




TMS 6011
MC 14411P
VP 12

7400
TIL 111

APPENDIX A

LC. Component Data Sheets

CONTENTS

UART
Bit Rate Generator

12V Power Source

Pin Connections
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Advance Information
(LOW-POWER COMPLEMENTARY MOS)
BIT RATE GENERATOR
The MC14411 bit rate generator is constructed with comple- BIT RATE GENERATOR
mentary MOS enhancement mode devices. It utilizes a frequency
divider network to provide a wide range of output frequencies.
A crystal controlied oscillator is the clock source for the network.
A two-bit address is provided to select one of four multiple output L SUFFIX
clock rates. CERAMIC PACKAGE
Applications include a selectable frequency source for equipment CASE 684
in the data communications market, such as teletypes, printers,
: CRT terminals, and microprocessor systems.
® Single 5.0 Vdc (* 5%) Power Supply
® internal Oscillator Crystal Controlled for Stability (1.8432 MHz)
® Sixteen Different Output Clock Rates
P SUFFIX 3
© 50% Output Duty Cycle \ | PLASTIC PACKAGE
@ Programmable Time Bases for One of Four Multiple Output Rates . CASE 709
® Buffered Outputs Compatible with Low Power TTL
@ Noise Immunity = 45% of Vpp Typical -
® Diode Protection on All Inputs
PIN ASSIGNMENT
MAXIMUM RATINGS ' ' '
(Voltages referenced to Vgg, Pin 12.)
i ss- " 1k ® Vop[J 24
’ Rating Symbol Value Unit 2 F3 rRSA[ ) 23
i DC Supply Voltage Range MC14411L Vpp 5.25 t0 -0.5 Vdc 3 5 Es RSg : 22
P
MC1441 a4 e7 Xtatin | 21
Input Voltage, All Inputs Vin Vpp *+ 0.5 to Vdc - s [Jrs Xtalgye ) 20
Vss -0.5 6 [Jr10 Fi6 ] 19
DC Current Drain per Pin ! 10 mAdc 7 CFo Fi15[ )18
Operating Temperature Range MC14411L Ta -40 10 +85 °c 8 JrF11 F2{]17
MC14411P 9 JF1a F4a[ ] 16
Storage Temperature Range Tstg -65t0 +150 °c 10 [JReset F6[_J15
( 11 (JNot Used F12[114
BLOCK DIAGRAM o1 Fi 12 Cvss F13[7]13
L 017 F2
—o02 F3 Vpp = Pin 24
L 016 Fa Vgg = Pin 12
Rate Selecty 23 O-
L 03 F5
Rate Selectg 22 O-
} L 015 F6
04 F7 )
- X1 Dividers s rs This 'device contains circuitry to protect
Crystalj, 210— -2 X8 R —o the inputs against damage due to high static
Oscillator . ;(‘—’ s 'a'e ] —O07 F9 voltages or electric fields; however, it is
Circuit Divider 1X16) Leot;?:: L o6 Fi10 advised that normal precautions be taken
°*Crystalgy¢ 20 0— X64 | 08 F11 to avoid application of any voltage higher
than maximum rated voltages to this high
| —014 F12 impedance circuit. For proper operation it
- L 013 Fi3 is recommended that Vi, and Vg,¢ be
Reset 100— i < R
L 05 F1a (\:/onst)ra(m:e/d to the range Vgg (Vin or
. out! S VDD-
— 018 F15 Unused inputs must always be tied to an
. ‘ . ) : _ /4)19 £16 appropriate logic voltage level (e.g., either
°See Figure 2 for typical crystal oscillator circuit. Vgs or Vpp).
McMOS is a trademark of Motorola Inc. ©MOTOROLA INC., 1974 ADI-306

’ This is advance information and specifications are subject to change without nofice.
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MC14411L ® MC14411P

APPLICATIONS INFORMATION
Typical applications of the Bit Rate Generator (BRG)
include providing standard clock frequencies for data
communications equipment, and external synchronization
of a BRG output to a data source. The synchronization
is accomplished by releasing the Reset input of the BRG
during a data transition of the data source.
A typical data communication system is shown in
Figure 3. In this example a standard frequency from the
BRG is used for the clock input to the terminal transmitter
and receiver (MC2257, MC2259). In a similar system the
BRG, via Rate Select inputs, can provide up to 64
standard data communications frequencies for a multiple
i frequency system. Some examples of equipment frequency
' requirements are shown in Table 2.

FIVGURE 3 — TYPICAL DATA COMMUNICATION
TERMINAL BLOCK DIAGRAM

o Control

Terminal
Receiver
DAA® |o—e] Modem ] MC2259
MC6860 Bus
Interface
Terminal
Transmitter <

6o MC2257

Bit Rate
i Generator
MC14411

*Data Access Arrangement

TABLE 2 — TYPICAL DATA COMMUNICATION
EQUIPMENT BIT RATE FREQUENCIES

Frequency (Hz) Use
75 Asynchronous Mode
110 Teletypes
134.49 Printers, ty pewriters
150 CRT Terminals
200 etc.
300
600 Asynchronous Mode (high speed)
1200 Printers

CRT Terminals
(i.e., Credit Card Verification,
Personal Bank Checks, etc.)

2400 Synchronous Mode

3600 Such as Communication from

4800 Computer to Computer or

7200 Computer to Peripheral -
9600

L @ MOTOROLA Semiconductor Products Inc. —

Printed in Switzerland
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V=i
COMPONENT
SPECIFICATIONS o

TYPES: VP5 VP12/12
VP10 VP14/14
VP12 VP15/15
VP14
VP15

GENERAE. DESCRIPTION

The V-PAC component supplies the special voltages
required for MOS devices from the standard + 5 voit
supply used for bipolar ICs. Thus, when designers
combine both bipolar and MOS devices in the same
circuit or system, only one power supply is required.
This reduces problems in package design, PC card
design, shielding, and many other areas. It also

APPLICAT

In any application where MOS devices, including
static and dynamic shift registers, ROMs, and RAMs,
must be combined with standard bipolar ICs, the
V-PAC component may be used to advantage. Ben-
efits derived include reduced noise pickup, critical to

PIN CONNECTION CHART
AND PACKAGE DIMENSIONS:

- ® ) <—— Ground
® ~—— +
~ }Ou(pul1
® ® -
OF 0 -
NOTE: Strap connections
® ® are
3 internal.
B o
s
g - ® ©®
T @ ®
@ <—— Pin Omitted
e : + Out
t
& D —— — put2
S D <«—— + 5V input
le . |
= .60’ =
HEIGHT ABOVE MOUNTING PLANE % MAX.

LEAD LENGTH FROM MOUNTING PLANE %, MIN.

Compact

Reliable

Uses standard +5v source voltage

Can be plugged into IC sockets, flow soldered
Reduces manufacturing costs

Available in single or dual output models

materially reduces manufacturing costs, and increases
reliability.

Packaging of the V-PAC devices is in a molded filled
thermosetting resin. Size and pin spacing is com-
pletely compatible with modern -card layout and
assembly standards. Height of the device is such that
it allows use on cards which must be plugged into
racks designed for half-inch centers.

reliable high speed logic circuitry, through use of
short power supply distribution lines, since the source
is on the same card, and usually in close proximity to,
the MOS device which it powers.

TYPICAL APPLICATION:

OUTPUT #1 " to MOS
V-PAC -
5v
UNIT 2
OUTPUT#2 ~ to MOS
3-72

*Trademark, Reliability, inc.

Copyright, ﬁeligbiliw, Inc.
P - . e e Mg WAE et L i s eamd e e s e e s e
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ABSOLUTE MAXIMUM RATINGS:

Input voitage: 5.5 v peak

Free air operating and storage temperature: Oto 70°C

Total load current: VP5 200mADC VP10 100 mA
VP12 80mADC VPi4 70 mA
VP12/12 80mADC VP15 65 mA

VP14/14 70 mADC VP15/15  65mA

TYPICAL LOAD CURVES:

vP3s N VP 10 N - VP12 : ) ‘ VP 4
v N~ ’ v ] : v v
\\ — . \1 ;
1T 1T T 1T 4 L 1 4 L L L <L L L L L C L
T T T T T I LITITTITT T T Y Y Y 7
o @ IJI“M)IQ ©w0 . 0 o i 20 OI‘(MQ [ 00 o 0 Lima) - ] ° o Kte) Q E Y
VP15 ) VP 12/12 VP 14/44 VP 15/45
ke o % Five 272}
v Y LY P & J
) \ % \ '0\ \\ * §\
A <L L L 94 L L ~L L ~L £ ~L L ~L -~ L
T T T ay - I g T T T hy T T T T
o o L(ma) <0 o 0 <0 L(mA) -] ] 0 T ma) 40 n [ 20 I,imA) a0 . e »
TEST FIGURE INPUT CURRENT

E /
SECTION v, I, /,
- UNDER TEST i
] ’ ° = = y ]
secton “> §9 I T T {
° LX) 1
LOAD (WATTS)
L]
CHARACTERISTICS:
at25° C,5v DC
SINGLE OUTPUT SOURCES DOUBLE OUTPUT SOURCES
VP5| VP10| VP12| VP14 | VP15 VP12/12 | VP14/14 | VP15/15 | Units Conditions

Maximum

Output 55| 109 13 15 16 [+13|x13|+15|/+15|*+16|+16] vODC No load

Voltage :

Minimum ’ Total loads at

Output 451 9.1 11 13 14 [+11(+11|+13 +13|+14|+14] vDC maximum rating:

Voltage Any combination

Maximum Ratio .
Output Change/ | 1.2 | 2.5 3.2 4.0 42 | 32 |32| 40| 40| 4.2 | 4.2 |vDC/v DC Any load

Input Change

Maximum D. C. |
Output 75| 12 28 40 50 28

28 | 40 | 40 | 50 | 50 | ohms | 'nPutimpedance

Resistance = 0. Any load
Output Voltage
—Temperature |.004| .006 | .006 | .006 | .007 | .006 |.006| .006| .006 | .007 | .007| v DC/°C Any foad
Coefficient
Maximum Total loads at
input 400| 400 | 400 | 400 | 400 400 400 400 DC mA | maximum rating:
Current Any combination
Maximum ’ Reducible by
R.M.S. 50| 50 50 50 50 50 50 50 mv external capacitor,
Noise 0.1 uf, maximum

Relinbility, INC. 550 Greonbriar Houston, Texas 77005 (713-529-5817) rwx.srcsenrras :

Rotatiry i maerves tha FE 1 make CRONgEE B B MG, WO NOACE. 10 TEOR B0 PR
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APPENDIX B

CAMAC Serial Highway Program Listing
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(Ccamac’)

Set up Directory
Pointer and synch.
to Clock Pulses

Disable CAMAC
interrupts

CAMAC ¢

Send'Wait' bytes
to get hardware

‘byte sync’ L
yte Content
Fetch call parameters 1 SC1-5
to calculate and send 2 M1,M2,5A1-8
4 command bytes 3 SF1-16
L_SN1-18
Read No
Function e 1
? / {Send 4 byfes
Yes with W1—"W24
CAMAC1 : T
Send Computed
Longitudinal
Parity Byte
|

%AMAC 21 |
Send a'Space’byte

Get returned byte

Send a'Space’byte

Get returned byte

: f
Send 4'Space’bytes
and assemble returned
bytes to give R1-R24

[

CAMAC 3

Send'End’ bytes
until returned ‘byte
has bit7 set

No: Error

Send zero bytes until
returned byte is zero

Clear flag Hardware
Enable CAMAC Interrupts
Release CAMAC Routine

AERE-R.9115 FIG.4 CAMAC SUBROUTINE-FLOW CHART




INTERRUPT
SERVICE

Save AC,Link, PC
and Fields ifneeded

Clear Re-entry fiag

AMA!

Interface No

- 1CLRIN

Disable possible
spurious interrupt
sources

Set synchronising
flag for Clock

Update software
Clock register

Set Error Print
1 register

Prepare to terminate
this measurement
step

Yes|
CAMIN2

Set End of Count
Flag

CAMIN 3 ;

Set/Clear other
flags indicated by
interrupt byte

Return to
Main Program

AERE-R.9115 FIG.5 INTERRUPT SERVICE PROGRAM—-FLOW CHART
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AERE-R9115 FIG.6 COMPUTER TO CAMAC INTERCONNECTION FOR
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