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1.0 Abstract

The purpose of this specification is to set forth the physical and electrical
characteristics of the Power Conversion Power Supply Controller Module. This document
in conjunction with referenced documents listed in Section 2.0 shall establish design

and construction criteria.

2.0 Reference Documents

2.1 Power Conversion Data Link Protocol, Document #TFTR-10B3-H335.

2.2 IEEE Standard Modular Instrumentation and Digital Interface System
(CAMAC), IEEE Standard #583-1975.

2.3 Printed Circuit Artwork Specification, Document #TFTR-10A2-H53.

2.4 Printed Circuit Board Fabrication and Assembly, Document #TFTR-10A2-H54.
2.5 Electronic Schematic Specification, Document #TFTR-10A2-H55.

2.6 Reliability, Quality Control and Temperature Cycling.

2.7 Power Conversion Link Repeater Module, Document #10B3-H336.

3.0 Introduction

The Power Supply Controller Module shall be used to interface the Power Conversion
Link Repeater Module to the 12 bit parallel inputs of the firing angle generators in
the Power Conversion power supplies. Thus, this module in conjunction with the Power
Conversion Link Repeater Module (reference 2.7), shall be used as an element of the
Central Instrumentation Control and Data Acquisition (CICADA) System to implement a
distributed control system through the use of a single transmission cable loop around
the TFTR Power Conversion area. The Power Supply Controller Module shall itself be
controlled by the link repeater module (reference 2.7). Figure 11.5 is a functional

block diagram of the module.



4.0

Basic Features

4.1 The module shall be programmable to recognize 1 of 6 power supply codes (0-5).
The module shall ignore data from serial transmissions in which the power supply
address field is not recognized.
4,1.1 Power Supply Address codes 6 and 7 are the aggregate power supply
addresses. All power supply controller modules within a given house
(i.e., those modules serviced by an addressed link repeater module) shall
recognize this power supply address.
4.1.1.1 Aggregate power supply address code 6 (110) shall be
recognized, but the contents of the output data register shall not
change. This command shall be sent for the purpose of retriggering
the 4ms time-out circuit (if R/W bit = #).
4.1.1.2 Aggregate power supply address code 7 (111) shall be
recognized and all power supply controllers driven by the addressed
link repeater module shall load their output data registers with the
data in the data field of the transmission (if R/W bit = @).
4,2  The module shall have a 4 millisecond retriggerable "time out" circuit
that shall be used to provide a "computer ready" signal output via an opto-
isolator. If the "computer ready" time out is not retriggered at intervals
less than 4 milliseconds apart, the "computer ready" output shall go into the
open state, This condition will signal the power supply serviced by this
module that the Power Conversion Link is down and the hardwired logic in the

power supply must take approrpriate action.



4.3

The module shall analyze the power supply address field for the status

of the read-write bit (reference document 2.1, Section 3.2.5) and shall act

accordingly.

bots

4.5

4.,3.1 If R/W = 0, (write command) the data field shall be converted from
the serial format into parallel data that is loaded into the output
holding register.

4.3.2 If R/W= 1, (read command) the module shall load the data in the
output holding register into a parallel to serial shift register which
shall be used to send the output status back to the source of the serial
data transmission (reference 2.1, Section 6.3.3).

The module shall not accept data under the following conditions:

4.4.1 The power supply address is not recognized.

4,4,2 The gap and parity bits in the power supply address field are not
in the correct state.

4.4.3 The parity bit of the data field is not in the correct state.

The module shall be cascadable so that up to 6 (but typically 4) power

supply controller modules can be operated from a single link repeater module

(house address) (reference 2.1, Figure 11.1).

4.6

The module shall have 13 discrete and floating optoisolated outputs as

per Figure 11.3 for the mode, firing angle, and READY bits.

bo7

The timing by which the power supply controller analysis and stores data

transmissions is controlled only by the "clock" (reference 2.7, Section 6.7.1)

from the Power Conversion Link Repeater Module. Thus, the module is synchromnous

with the link.



4.8 The module shall be equipped with the following status indicator LEDS

on the front panel.

4. 8.1 PSA

4.8.2 PSA ERR

4,8.3 PSA AGG

4.8.4 DATAERR

4,.8.5 NOT RDY

See Figure 11.2.

This LED shall flash for 200ms when the module

has recognized the power supply address field.
This LED shall flash for 200ms when the module

has detected a parity error in the power supply
address field.

This LED shall flash for 200ms when the module

has detected the power supply address aggregate
code of llO2 or 1112.

This LED shall flash for 200ms when the module

has detected a parity error in the power supply
data field. This status indicator is applicable
for write transmissions only. Such errors prevent
data from being loaded into the output register.
This LED shall flash for 200ms when the module

has not been addressed for 4 milliseconds. This
shall also imply that a fault signal has been sent
to the module's respective power supply via the
"computer ready" output. This output must maintain
a closed circuit condition for power supply
operations. If it assumes the open state, the
power supply shall through its hardwired logic,

revert to a bypassed, non-rectifying status.




5.0

4,9 The module shall be equipped with a power—on-reset circuit which shall
initialize all bits in the data output register to #. Thus, all of the optoisolated

outputs are initialized to an open circuit state.

Mechanical Characteristics

5.1 The module shall be a single width (single slot) CAMAC module.

5.2 The module shall conform to the mechanical specifications as indicated
in reference 2.2.

5.3 The electrical components of this module shall be mounted on a high
quality epoxy glass printed circuit board such as NEMA Type FR-4 or equivalent.
See reference documents 2.2 and 2,8.

5.4 This module shall be equipped with all of the necessary hardware for
insertion into a standard CAMAC crate. See reference documents 2.2 and 2.8.
5.5 A1l electrical components are to be mounted on only one side of the
printed circuit board.

5.6 The status of the module is to be monitored by front panel LED's. The
layout and designated of those LEDS are illustrated in Figures 11.1 and 11,2.
5.7 All components are to be assigned an identifying part number which is to
be cross referenced with the manufacturer's part number on the schematic.

5.8 The 36 pin card edge auxiliary connector must mate with a Viking 3V18

or equivalent. The pin assignments for this connector are listed in Figure 11.4.
The parallel optically isolated outputs intended for the inputs of the power

supply firing generator are assigned to this connector.



6.0

5.9 The I/0 control and data signals that flow to/from the link repeater
module are assigned to front panel shielded connectors (i.e., LEMO #RA.304N4LS4.2).
See Figure 11.2.

5.10 The front panel shall be drilled as per Figure 11.1.

Electrical Characteristics

6.1 The module shall derive its required power from the +6 volt CAMAC power
supply voltage on the dataway.

6.2 The module shall not interfere with the CAMAC link nor the crate in
which the module is installed.

6.3 The module shall accept the following TTL level signals from the link
repeater module via I/0 connectors on the front panel,

6.3.1 Clock (Input)

This TTL level input shall control the sequence timing of the
module.

6.3.2 Data (Input)

This TTL level input shall in conjunction with reference 6.3.1 be
converted into parallel data by the power supply (PSA) address and output
data shift registers,

6.3.3 Enable (Input)

The enable signal shall normally initialize all serial to parallel
conversion link and inhibit that logic from accepting data unless the
link repeater module has recognized the house address field of the

transmission.



6.3.4 Clock and Data (Output)

The clock and data output is a TTL compatible open collector output
which, if other power supply controller modules are assigned to the same
link repeater module, it is or tied to the clock and data lines of the
other power supply controller modules assigned to that link repeater module.
6.4 The +6 volt supply voltage must be bypassed to ground with an electrolytic
capacitor of at least 33 microfarads. In addition, there must be at least one
VVC (+5 volt) to ground ceramic bypass capacitor for every two integrated circuits
on the module. The .0l microfarad capacitors shall be located as close as
possible to the integrated circuits.
6.5 All digital outputs are optically isolated, open collector transistors.
6.6 The optically isolated transistor (opticoupler) outputs shall be rated as
follows:

6.6.1 Collector current (on): 50ma maximum

6.6.2 Collector current (off): 10ma maximum

6.6.3 BVceo: 28 volts minimum

6.6.4 Vce (sat): 1.2 volts maximum

6.6.5 Rise time (tr): 20us maximum (Figure 11.4)

6.6.6 Fall time (ts): 20us maximum (Figure 11.4)
6.7 The eleven (11) outputs (Figure 11.3) represent the firing angle and mode.

These outputs are latched.



7.0

8.0

6.8 The 12th output (ready) is sustained in the "on" state only by the
presence of write commands that must be recognized by the module at intervals
of not more than 4 milliseconds apart. If more than 4 milliseconds between

write messages elapse, the ready output assumes a high impedance, open circuit

condition. This shall be used to initiate the procedure as per section 4.7.4.

Environmental Data

7.1 The module must operate, as defined, over an ambient temperature range
o}
of 0 to +507°C.
7.2 The module must operate, as defined, over a relative humidity range
of 10% to 90%. It is not a requirement that the module operate under conditions
of water condensation.
7.3 The module must operate, as defined, in the presence of an external
magnetic field changing at a maximum rate of 100 gauss per second with a peak
magnitude of 200 gauss in any direction.
7.4 The module must operate, as defined, in a radiation environment as follows:
7 2
Neutrons 2 x 10" n/CM /sec

2

Rad~Dose 5 x 10 © rad (Si)/sec

Integrated Dose 200 rad (Si)

Safety

8.1 All components of this module must be of flame retardant material.
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9.0 Testing

The testing of this module shall be conducted with a known good link repeater
module (H336) which shall receive transmissions from a test station. The test station
shall generate and receive those test transmissions as per reference document 2.1.
Each output stage shall be tested as per the circuit described in Figure 11l.4. The
outputs shall perform within the limits defined by paragraph 6.6 and Figure 11.4.
After functional testing has been completed and any inconsistencies in performance
have been corrected, then functional testing shall continue with the module operating

in an environmental chamber as per reference document 2.6.
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