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Notice to Buyer: Exclusion of Warranties and Limitation of damages and remedy.

WARRANTY

Leitch products are warranted against defects in materials and workmanship for a period of
two years from date of shipment. Leitch, at its option, will repair or replace products which
prove to be defective during the warranty period, provided they are returned to Leitch, freight
prepaid. Vendor items, such as those in the Still File System, will carry the original
manufacture’s warranty. Leitch will continue to support these items with parts and service
after expiration of that warranty.

Leitch makes no other warranties, express or implied, of merchantability, fitness for a particular
purpose, or otherwise. Leitch liability for any cause, including breach of contract, breach of
warranty, or negligence, with respect to products sold by it, is limited to repair or replacement
by Leitch, at its sole discretion. This remedy is exclusive.

In no event shall Leitch be liable for any incidental or consequential damages, including loss of
profits.




IMPORTANT INFORMATION

1) For Users in USA (This information has been supplied by F.C.C.)

a) Radiation of Radio Frequency Energy

WARNING:

This equipment generates, uses, and can radiate radio frequency energy and if
not installed and used in accordance with the instruction manual, may cause
interference to radio communications. It has been tested and found to comply
with the limits for a Class A computing device pursuant to Subpart J of Part 15 of
the FCC Rules, which are designed to provide reasonable protection against such
interference when operated in a commercial environment. Operation of this
equipment in a residential area is likely to cause interference in which case the
user at his own expense will be required to take whatever measures may be
required to correct the interference.

b) Connection to Telephone Lines

Notification to Telephone Company

Upon request, the customer shall notify the telephone company of the
particular line to which the connection will be made. It is required that the
telephone company be provided with the FCC registration number and the ringer
equivalence of the protective circuit.

FCC Registration Number: FVD4SQ-72328-MD-E
DOC Registration Number: 8241740 A
Load Number: 70
Ringer Equivalence Number (AC): 0.3B
(DC): 1.3

Malfunction of the Equipment

In the event that the CSD-5300 should fail to operate propetly, the customer
shall disconnect the equipment from the telephone line to determine if it is the
customer’s equipment which is not working properly, or if the problem is with the
telephone company network. If the problem is with the CSD-5300, the customer
shall discontinue use until it is repaired.

Telephone Connection Requirements

Except for the telephone company provided ringers, all connections to the
telephone network shall be made through standard plugs and telephone
company provided jacks, or equivalent, in such a manner as to allow for easy,
immediate disconnection of the terminal equipment. Standard jacks shall be so
arranged that, if the plug connected thereto is withdrawn, no interference to the



Incidence of Harm

Should terminal equipment or protective circuitry cause harm to the telephone
network, the telephone company shall, where practicable, notify the customer
that temporary disconnection of service may be required; however, where prior
notice is not practicable, the telephone company may temporarily discontinue
service if such action is deemed reasonable in the circumstances. In the case of
such temporary discontinuance, the telephone company shall promptly notify the
customer and will be given the opportunity to correct the situation. The customer
also has the right to bring a complaint to the FCC if he feels the disconnection is
not warranted.

Changes in Telephone Company Equipment or Facilities

The telephone company may make changes in its communications facilities,
equipment, operations or procedures, where such actions are reasonably
required and proper in its business. Should any such changes render the
customer’s terminal equipment incompatible with the telephone company
facilities the customer shall be given adequate notice to effect the modifications to
maintain uninterrupted service.

General
This equipment should not be used on coin telephone lines. Connection to
party line service is subject to state tariffs.

Ringer Equivalence Number (REN)

The REN is useful to determine the quantity of devices that you may connect to
your telephone line and still have all those devices ring when your telephone
number is called. In most, but not all areas, the sum of the REN'’s of all devices
connected to one line should not exceed five (5.0). To be certain of the number
of devices that you may connect to your line, you may want to contact your local
telephone company.

Equipment Maintenance Facility
LEITCH VIDEO INTERNATIONAL INC.
10 Dyas Rd.
Don Mills
Ontario, M3B 1V5
Canada

LEITCH VIDEO OF AMERICA INC.
825k Greenbrier Circle
Chesapeake, VA 23320



2) For Users in Canada ( This information has been supplied by the
Canadian Department of Communications)

Information for Users

NOTICE:

The Canadian Department of Communications label identifies certified
equipment. This certification means that the equipment meets certain
telecommunications network protective, operational and safety requirements.
The Department does not guarantee that the equipment will operate to the user’s
satisfaction.

Before installing this equipment, users should ensure that it is permissible to be
connected to the facilities of the local telecommunications company. The
equipment must also be installed using an acceptable method of connection. In
some cases, the company’s inside wiring associated with a single line individual
service may be extended by means of a certified connector assembly (telephone
extension cord). The customer should be aware that compliance with the above
conditions may not prevent degradation of service in some situations.

Repairs to certified equipment should be made by an authorized Canadian
maintenance facility designated by the supplier. Any repairs or alterations made
by the user to this equipment, or equipment malfunctions, may give the
telecommunications company cause to request the user to disconnect the
equipment.

Users should ensure for their own protection that the electrical ground
connections of the power utility, telephone lines and internal metallic water pipe
system, if present, are connected together. This precaution may be particularly
important in rural areas.

CAUTION:
Users should not attempt to make such connections themselves, but should
contact the appropriate electric inspection authority, or electrician, as appropriate.

The Load Number (LN) assigned to each terminal device denotes the
percentage of the total load to be connected to a telephone loop which is used by
the device, to prevent overloading. The termination on a loop may consist of any
combination of devices subject only to the requirement that the total of the Load
Numbers of all the devices does not exceed 100. An alphabetic suffix is also
specified in the Load Number for the appropriate ringing type (A or B), if
applicable. For example, LN = 20 A designates a Load Number of 20 and an "A"
type ringer.



3) For all users

The CSD-5300 may be connected to any of the following types of modular
Jacks. For best results, use a modular cable approximately six feet in length. For
further detalls, please refer to the Installation Section of the manual. -

T0 T TO OTHER
NETWORK | R : EQUIPMENT
MINIATURE r“l_"“ A n
6 POSITION | 'A 21 3| 4 sl 6,'\ I .
JACK SR T S S A T Diagram of RJ11C or RJ11W type jack
Canadian equivalent: CA11A or CA11W
MINIATURE F‘ ---------- A
6 POSITION o | zT 3T 4T 5T su |
PpLue L Lt
L J
TO CSD-5300
T T
R
TO LINE TO OTHER
NETWORK CIRCUIT|A EQUIPMENT
R Al
Diagram of RJ12C or RJ12W type jack
MINIATURE [~ T =~ T |~ T ——1 Canadian equivalent: CA12A or CA12W
6 POSITION | |i 2|1 3] 4] s si |
JACK | WARIE AN AREA NIA AT J
MINIATURE [T — = &=~~~ A
6 POSITION | n 2 3T AT 5T so |
peue L M v J
L A R T Al y
TO CSD-5300 -~
T T
R
T0 LINE TO OTHER
NETWORK CIRCUIT |A EQUIPMENT
R Al

MINIATURE [~

—— —t -

Diagram of RJ13C or RJ13W type jack

6 POSITIoN | 1] 23] als] 6] i Canadian equivalent: CA13A or CA13W

JACK | RRANEE AN ARSI ANEAN
MINIATURE r‘ ————————— —I
6 POSITION l ! zT 3T 4T 5T 61 |

PpLue Lt Lt 2t 1 _J

A R T al

TO CSD~-5300




CSD-5300N
MASTER CLOCK
SYSTEM DRIVER

INSTRUCTION MANUAL

Contents
Introduction
Specifications
Installation
Operation
Operation Summary

Configuration of the Time and Control Code

Circuit Descriptions
Parts Lists

Schematic Diagrams

for:

CSD-5300 Module Interconnect
5300BH Battery Holder
5300CA Controt Assembly
5300ET Electronic Timer
5300MO Master Oscillator
5300MB Modem Board
5300R! Reference Interface
5300CD Impulse Clock Driver

5300CD-24 24 Volt Impulse Clock Driver
5300PS Power Supply



P— o o " = o o 7 o E gt 4
£ i f : 3 : i £ i i
——"— (. : ; 3 .



INTRODUCTION

The CSD-5300 Clock System Driver is designed to be a central source of time
for broadcast or computer facilities. It operates as a high stability stand alone
clock. If required, it will automatically update its time from a central standard.
The CSD-5300 unit provides the following outputs:

a) SMPTE/EBU Serial Time Code, 600Q bal.,

b) SMPTE/EBU Serial Time Code, Low Z bal.,

c) Serial BCD Time,

d 1Hz

e)  60/50 Hz,

fy  2-phase, 12/24 VDC Impulse Drive,
g) Parallel BCD Time,

h) 1 MHz /100 KHz (jumper selectable),
i) 5 MHz Sine Wave, 75Q, 2 Vp-p,

i Time Markers, 6002 bal.,

k)  Time Markers Present,

I)  Time and Date, ASCII 300 baud, Bell 103 Modem (on demand),

m) Time and Date, ASCII R$232 300 baud (on demand).

CSD-5300.06.88







SPECIFICATIONS

CSD-5300.06.88

INPUTS

External Reference

Frequency ............ 5 or 10 MHz

Level ... ... ......... 2Vp-p £3dB
Impedance ............ 75 Ohms, loop-through

External Strobe

Input ... ... ... ... contact closure or logic level falling edge

Logiclevels ........... TTL compatible

Outputs

SMPTE /EBU Time Code

Format ............... SMPTE/EBU (non-drop frame)

Output1 Level ........ +10 dBm nominal unloaded, -3 dB into 180 Ohms
Impedance ... Low-Z, balanced

Output2 Level ........ +4 dBm nominal
Impedance ... 600 Ohms, balanced

RS232 Interface

Interfacetype .......... data set
Baudrate ............. 300

Parity ................ none
Dataformat ............ 8 bits, 1 stop bit

BCD Parallel Time

Dataformat ........... BCD parallel frame count, seconds, minutes and hours
Level ....... .. ... ... 5 volt logic levels
Drive capability ........ 4000 Series, CMOS outputs.

BCD Serial Time

Dataformat ........... BCD serial frame count, seconds, minutes and hours

with related clock andlatch pulses
Clockformat .......... data valid on falling edge of clocks



BCD Serial Time (Cont.)

Latchformat ......... active low pulse at end of frame

Level ............... 5 volt logic levels

Drive capability ....... HC CMOS outputs (LSTTL compatible)

Marker Beeps

Frequency ........... 1200 Hz (1000Hz for EBU)

Duration ............. 0.3 second

Timing .............. 1 pulse on the hour, double pulse on the half hour
with 0.3 sec. spacing. Separate enable for each

signal.
Level ............... 8 dBm nominal
Impedance ........... 600 Ohms balanced

Tone Present

Output .............. High during tone output
Level ............... +5 V logic levels
Drive capability ....... HC CMOS output (LSTTL compatible)

Reference Outputs
Output 1 Frequency ..5MHz
Level ....... 2Vp-p
Impedance . . 75 Ohms
Output 2 Frequency .. 100 kHz / 1 MHz square wave (jumper selectable)
Level ....... 5 volt logic levels
Drive capability .. HCCMOS output (LSTTL compatible)

1Hz, 50Hz, 60Hz

Frequencies ......... 1Hz, 50Hz, 60Hz square waves

Level ... ... ... ... 5 volt logic levels

Drive capability ....... HC CMOS output (LSTTL compatible)
Time Valid

Output .............. active high

Level ................ 5 Vlogic levels

Drive capability ....... HC CMOS output (LSTTL compatible)
4
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Telephone Interface

Format ............... Bell 103 compatible, originate and answer modes

Modem ............... auto-answer, auto-dial with speaker and volume control

Dialing capability ....... up to 25 digits, DTMF, pulse or combination with
programmable interdigit delay.

Receive sensitivity ...... -50 dBm

Transmitlevel .......... -10 dBm

Connector ............ modular jack, compatible with RJ11, RJ12 and RJ13
type jacks

Impulse Drive

System ............... 2-phase, +12/24 VDC
Maximumload ......... 25 impulse clocks
Drive protection ........ current limiting

Clock correction
after power failure
or shorted outputs ... ... automatic

Performance
Oscillator aging ........ <5 parts in 108 per month

Oscillator stability
with 10% line voltage
variation .............. <1 partin 108
Oscillator stability
with temperature
change from 0°
to80°C ............... <1 partin 108
Ovenwarmuptime ..... <20 minutes
Time acquisition
accuracy
Over telephone
line ................ <1 ms of source *
Using external
strobe .............. <20 us of strobe
Compensation for
telephone line
loop-delay ............ automatic

* Under normal telephone line operating conditions. Operation in
extraordinary conditions cannot be guaranteed.



Performance (Cont.)

Detection of

asymmetricloop . ..... automatic with user definable parameters
External stand-by
battery capability ..... unit fully operational

Internal stand-by

battery capability ..... timekeeping only for over 8 hours (no outputs enabled).

Temperature Range

Operating ........... 0-50°C

Performance ......... 5-40°C

Electrical

Line Voltage ......... 95/135 VAC
Frequency ......... 60 Hz/50Hz

Power Consumption . 20 VA
External stand-by
battery Voltage ....... 20-26 V
Power Consumption .. 15W

Mechanical

Height .............. 44 mm (1.75 inches)
Width ............ ... 483 mm (19 inches)
Depth from

mounting surface .. ... 290 mm (11.5 inches)
Overalldepth ........ 320 mm (12.5 inches)
Weight .............. 5.7 kg (12.5 Ibs)

Specifications and designs are subject to change without notice.

CSD-5300.06.88
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INSTALLATION
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The CSD-5300 Clock System Driver is carefully inspected, tested and
calibrated before shipment to ensure stable and trouble-free service. Please
check the unit for any visible damage which may have been caused during
transit. Ensure that the modules have remained properly seated in the mounting
frame.

Mounting Requirements

The CSD-5300 unit requires 44 mm (1.75 inches) of standard 483 mm (19
inches) rack space. The minimum depth required behind the mounting surface is
290 mm (11.5 inches).

Cooling Requirements

The Clock System Driver is designed to meet specifications in an ambient
temperature range of 5°C to 40°C. No special provisions for cooling are
necessary, but care should be taken to prevent excessive heat rise in closed,
unventilated equipment racks.

Power Supply

The power consumption of the CSD-5300 unit is 20 VA based on the normal
module complement at nominally 95/135 VAC, 60 Hz/50 Hz. The driveris
equipped with a detachable power cord and a resettable circuit breaker.

Internal Battery Supply

The CSD-5300 unit is equipped with an internal battery pack. In case of a
power failure, only the time keeping circuitry is kept operational and all outputs
are disabled.

The battery pack contains three 9 Volt batteries. If primary batteries are used,
type MN1604 alkaline batteries or equivalent, are recommended. With this type of
battery, the circuitry will operate for over 8 hours.

If secondary batteries are to be used, resistors can be added to the battery
pack to allow charging.

NOTE
To prevent discharging of the internal battery supply, the battery pack is
removed for shipment.



Installation

External Battery Supply

Provision is made to allow the connection of an external, user supplied, 24 Volt
battery if operation of the entire unit is required during AC power failures. The
connecting terminal block for the external battery is located on the rear panel.

5300ET Electronic Timer Configuration

The DIP switch on the front of the 5300ET module is used to configure many of
the operational parameters of the CSD-5300 unit. All switches enable their
corresponding function when in the up position. The DIP switch is connected as
follows:

Input HMS offset / AUX offset

Keyboard beep enable

Telephone system mode access enable
Telephone answer enable

Half hour tone enable

Hour tone enable

Impulse clock driver enable

Auto Change / Normal Mode Selection

mxlmm::com—tg

For further details on the functions, please refer to the operation section of this
manual.

Rear Panel Connections

Telephone Line
The telephone line connector is a standard 6-position, 4-wire modular jack,
compatible with either wall or floor RJ11, RJ12 and RJ13 type jacks.

The CSD-5300 unit is prepared for connection to RJ11 type telephone jacks. If
connection to RJ12 or RJ13 type jacks is desired, a jumper must be added on the
5300MB Modem Board modute.

The jumper is positioned between relay K2 and transistor Q3 and adjacent to
the edge connector pins of the 5300MB module.

Impulse Drive Output
(3-position barrier strip) _
Up to 25 impulse clocks may be connected to the impulse drive connector.

Time Code Output

The SMPTE/EBU Time Code output is available from either of two 3-position
terminal blocks. The upper of the two connectors is a low impedance balanced
output, capable of + 10 dBm unloaded, dropping 3 dB into 180 Ohms. The lower
connector is a 600 Ohm balanced output at +4 dBm nominal.

CSD-5300.06.88
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Since clocks such as the LEITCH DAC-5000 Series Digital Analog Clocks
bridge high impedance inputs, a large number of clocks may be connected in
parallel to this output. However, for purposes of fault isolation, it is recommended
that some form of distribution, such as that provided by the LEITCH ADA-800
Series Audio Distribution Ampilifiers, be used when connecting more than 20
clocks to the system.

Auxiliary Output
The CSD-5300 unit uses a female 37-pin D connector on the rear panel for
auxiliary outputs and external strobe input. The connector is wired as follows:

Pin Pin

1 Ground 21 Tone present

2 Time valid (active high) 22 Impulse clocks stopped
3 1 Hz 23 Serial time data
4 60 Hz/50 Hz 24 Frame Bit0

5 Serial time clock 25 Frame Bit2

6 Frame Bit1 26 Frame Bit4

7 Frame Bit3 27 Seconds Bit 0

8 Frame Bit5 28 Seconds Bit 2

9 Seconds Bit 1 29 Seconds Bit 4

10 Seconds Bit 3 30 Seconds Bit 6

11 Seconds Bit 5 31 Minutes Bit 1

12 Minutes Bit0 32 Minutes Bit 3

13  Minutes Bit 2 33 Minutes Bit5

14 Minutes Bit 4 34 Hours Bit0

15  Minutes Bit 6 35 Hours Bit2

16 Hours Bit1 36 Hours Bit4
17 Hours Bit3 37 Serial Time Latch

18 Hours Bit5
19 100 KHz/1 MHz
20  External strobe input (active low)

All outputs from the auxiliary output connector are 5 Volt logic level signals.

The signals on pins 6 to 18 and 24 to 36 give the time in parallel BCD format.
The output consists of frame count, seconds, minutes and hours. This output
changes 30 times a second to reflect the new frame count. The time information
output refers to the present frame, and is updated approximately 100,.s before
the start of each new frame. As an example, 100us before noon the output will
change from 11 59 59 29 to 12 00 00 00.

Three output signals are used to give the time in serial format. The Serial Time
Data output on pin 23 contains the time information which is sent out 30 times a
second. The data is sent in the same order as in the time code output, i.e. frame
count, seconds, minutes and hours, with the LSB sent first. As in the time code
output, the time data refers to the upcoming frame. The Serial Time Clock output
on pin 5 goes high at the start of each data bit, and falls 208 ys later. Data should



Installation

be taken as valid on the falling edge of clock. The Serial Time Latch signal, on pin
37, pulses low approximately 100 s before the end of each frame. This signal
can be used by external circuitry to latch in the serial time data.

As an example, two frames before noon, the serial data output will be
11 5959 29. During the frame immediately before noon, the serial data output will
be 1200 00 00.

The 1 Hz and 60 Hz/50 Hz outputs on pins 3 and 4 respectively are square
waves. These signals are synchronous with the time output of the unit. At the top
of each second, both outputs fall. Therefore, these outputs can be used to latch
the correct time edge.

The 100 kHz/1 MHz output, on pin 19, is derived from the time base of the unit,
but is independent of the time output. The output frequency on this pin is
selected by the 100 kHz/1 MHz jumper on the 5300MO module.

The Time Valid output is high when the unit has valid time information. The
Impulse Clocks Stopped output is high when the unit has stopped the impuise
drive output. The Tone Present output goes high for the duration of any hour or
half-hour marker tone output.

When a new time is being input, a 5 Volt logic-level falling edge input or a
contact closure on the External Strobe line will synchronize the unit to the
external time source. Only the first edge is taken for each separate time input
operation. In other words, the unit will not continually accept synchronizing
information from a pulse train. Refer to the Operation section of this manual for
further information on the use of the External Strobe input.

To lessen the radiation of radio frequency energy and ensure compliance with
Part 15 of the FCC rules, it is recommended that a shielded cable such as Belden
9519 be used for connections to the auxiliary output connector.

RS232 Connector

The RS232 interface uses a 25-pin female D connector on the rear panel of the
CSD-5300 unit. Two communication ports are provided via this connector. One
is for the standard terminal interface while the second accommodates the
optional 5300RI Reference Interface module. Both ports may be connected at the
same time, but only one will operate at a time. The 5300RI has priority.

The connector is wired as follows:

10
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Installation

Pin
1 Protective Ground
2 Serial Data In
7 3 Serial Data Out
L 4 Request to Send In
\ 5 Clear to Send Out
6 Data Set Ready Out
3 7 Signal Ground
8 Data Carrier Detect Out
12 Carrier Detect
13 Clear to Send
14 Transmit Data
16 Receive Data
18 Data Set Ready
19 Req to Send
20 Data Terminal Ready
22 Ring Detect
23 Speed
Marker Beep Output

The time marker beep output is available from a 3-position terminal block. The
output is 600 Ohms balanced at +4 dBm nominal.

The marker beeps are enabled by the DIP switches located at the front of the
5300ET module.

External Reference Input

The external reference input loop bridges 75 Ohms. The input level must be 2
Vp-p 3 dB. The choice of 5 MHz or 10 MHz as the external reference is made by
the 5 MHz / 10 MHz jumper on the 5300MO module.

Reference Output
The reference output is 5 MHz at 2 Vp-p into 75 Ohms.

Calibration

The only part of the CSD-5300 unit requiring calibration is the 5300MO Master
Oscillator module. Please refer to the 5300MO circuit description of this manual
for further details.

CSD-5300.06.88 11
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OPERATION
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The CSD-5300 Master Clock System Driver can be controlied from either the
front panel, an RS232 interface or over the telephone line.

Front Panel Control
The front panel constitutes the simplest and most readily available operational

control.

The outside portion of the front panel contains the 6-digit time display, the
external reference LED and the impuise clock correction mode LED. The 6-digit
time display Is duplicated in the inside portion of the front panel, which also
contains 11 control mode pushbuttons, each identified by a number, a plus and a
minus selection LED and operation instructions.

To select any of the control modes, press the shift button at the same time as
the control mode button. The outside display will then go off while the inside
display will show the number corresponding to the control mode that has been
selected and a cursor. The number ensures correct selection of the mode while
the cursor indicates that the system is ready to accept new information. A 30
second period is available to enter new information. If during this period no
information has been entered, the CSD-5300 unit will cancel the control mode and
will revert to its original status. After selecting the new information, press
< SHIFT/ENTER >, i.e. press the shift button at the same time as the enter key to
enter the information and to end the control mode.

If an error is made when selecting new information, the error can be deleted by
pressing < SHIFT/CANCEL >, i.e. pressing the shift and cancel buttons
simultaneously. This will cancel the control mode also but it will not affect any
information previously contained in the unit.

On power-up, the two front panel displays and the impulse clock correction
mode LED will flash. This indicates that no time information has been provided to
the CSD-5300 unit. Upon entering the time, the flashing will stop.

The control modes operate as follows:
Input Time
The "input time" button is the first control mode of the inside panel. It is used

to manually set the time of the unit. Upon selecting this mode, a cursor and the
number 2 (corresponding to this mode) should appear in the inside display. The

i3
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time is then entered in hours, minutes and seconds by pressing the buttons
corresponding to the desired numbers.

Two options for synchronizing the CSD-5300 unit to the new time are available.

The first option consists in simply pressing < SHIFT/ ENTER > after the new
time has been selected. The unit will start operating with the time provided at the
instant the enter button is pressed.

The second option is provided for customer applications. It uses the external
strobe input from pin 20 of the Auxiliary Output Connector located at the back of
the CSD-5300 unit. The strobe input detects an external contact closure (active
low). When said closure occurs, the clock will switch to the time provided.

Input Date
The next control mode is the "input date" mode. The date is selected as year,
month and day in the same manner as for the "input time" mode.

This mode also allows inspection of the date contained in the CSD-5300 unit
prior to selecting a new date. Approximately 3 seconds after selecting this mode,
the cursor and the number 3 will go off and the date contained in the unit will be
shown on the inside display. If the existing date is adequate, press
< SHIFT/CANCEL > to end the mode without changing the date.

Input Impulse Clock Reading

The "input impulse clock reading" mode is the next control mode of the inside
panel. This mode is used to eliminate any discrepancy between the readings of
the CSD-5300 unit and the impulse clocks connected to it. Upon selecting this
mode, the impulse clocks are stopped. The time reading of the impulse clocks is
then selected and entered in the same manner as for the "input time" mode. If
there is a discrepancy between the readings, the impulse clock correction mode
LED of the front panel will light steadily. This will indicate that the unit is acting to
correct the discrepancy. The correction mode is carried out by either operating
the impulse clocks at twice their normal speed or by stopping them until the time
discrepancy is eliminated, whichever is faster. Once the time discrepancy is
eliminated, the LED will go off and the clock drive will return to its normal speed.

In the case that no impulse clocks are connected to the clock driver, the
impulse clock correction mode LED can be disabled by means of the DIP switch
S7 located at the front of the 5300ET module. Switch S7 also stops any impulse
clock connected to the unit.

Time Offsets

The next four control modes are time offsets. The first button is used for two
offset modes, i.e. the hours, minutes and seconds offset and the auxiliary offset.
To select either offset, DIP switch 1 located at the front of the 5300ET module
should be set accordingly. To select the HMS mode, ensure that DIP switch 1 is
its UP position.

14 CSD-5300.06.88
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This mode is basically used for leap seconds and for the spring and fall
daylight saving/standard time change. Upon selecting this mode and before
entering the time offset, selection of the plus or minus control should be made.
This is done by pressing the shift button at the same time as the plus/minus
button until the desired selection is made. The selection is then entered by
pressing < SHIFT/ENTER >. Afterwards, the time offset is selected in the same
manner as for the ’input time’. The maximum offset allowed is 23 hours, 59
minutes and 59 seconds.

Two options are available for implementing this offset. The change can be
carried out immediately or it can be programmed to occur at any given time, e.g.
at 3 AM when most time changes take place to avoid disruptions. To implement
the change immediately, press < SHIFT/ENTER > and the offset will be carried
out instantaneously. If a delay is desired, select the delay in hours, minutes and
seconds and press < SHIFT/ENTER > and the offset will occur at the time
selected.

The next control mode, that is the auxiliary offset, is used in applications where
it is desired to show the time of a given time zone on one set of clocks and that of
its time reference on another set of clocks. The auxiliary offset requires the use of
clocks such as the LEITCH DAC-5000 Series which accept Time Code which has
a user programmed constant offset inserted as user bits in the time code. Please
refer to the Configuration of the Time and Control Code section of this manual for
further details.

To select this mode, DIP switch 1 located at the front of the 5300ET module
should be in the DOWN position. The mode is then selected in the same manner
as the HMS offset with the exception that the auxiliary offset is done in 30-minute
increments and the maximum offset allowed is 12 hours. The offset is
implemented immediately.

The next control mode is the millisecond offset. This mode allows the clock to
change instantaneously from 0 to 999 ms and is selected in the same manner as
the hours, minutes and seconds offset. The change, however, is implemented
immediately. This offset is basically used to synchronize the CSD-5300 unit to the
beep tones of an external time transmission. If, for instance, the unit has an offset
of half a second, diminishing offsets can be selected until it becomes
synchronized with the time signal.

The fourth control mode provides an offset for the telephone line. This offset is
basically used when the CSD-5300 unit is located in a Time Zone other than that
of the Reference Standard from which the unit is updating its time via the
telephone. If the time difference between the two locations is known, the unit can
be programmed to subtract/add this time difference from the time received, so
that the clock will maintain local time accurate to the Reference Standard Time.

Upon selecting this mode and before entering the offset, selection of plus or
minus should be done and then the < SHIFT/ENTER > buttons pressed.
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Afterwards select the offset in hours, minutes and seconds and press
< SHIFT/ENTER >. Then select the milliseconds offset and again press
< SHIFT/ENTER > to end the control mode.

The CSD-5300 unit is also capable of automatically measuring loop-back delay
and compensating for propagation delays through telephone lines and satellite
telephone links. In cases where the propagation delay is known, it can be
provided to the unit by entering a millisecond value to the "input phone offset"
mode and thus the correction will be done manually. It should be pointed out that
when any value other than zero is entered, the automatic measuring of the
loop-back delay and compensation capability of the unit will be disabled.

Phone Now

The last control mode of the inside panel is the "phone now" button. This
control is used for setting up the CSD-5300N unit for the first time or to verify the
accuracy of the display.

Upon selecting this mode and pressing < SHIFT/ENTER >, the unit will initiate
an internal test diagnostics. If the test diagnostics is successfully completed, the
unit will automatically dial the telephone number of the external standard. For
details on how to input a telephone number, please refer to the Input New
Telephone Number section of this manual. Once the external standard has been
accessed, the time obtained and the unit reset itself, the new time will be
immediately shown on the front display.

If, for whatever reason, the call is not successfully completed, the two front
panel displays will flash to indicate that a new call is required. This will also create
a P code in the Send Status function of the user mode. For further details, please
refer to the User Mode section of this manual.

Whenever the "phone now" mode is selected, the call day counter for the
automatic phone calls (please refer to the input New Telephone Number section
of this manual) will be reset.

RS232 and Telephone Line Control

The CSD-5300 Master Clock System Driver can also be controlled from either
the telephone line or an RS232 interface. The RS232 interface may also be used
to allow a computer to get time data from the unit. The unit is configured as a
data set that plugs directly into video terminals at 300 Baud, no parity, one stop
bit. The telephone line capabilities are identical to the RS232 protocols with slight
exceptions which will be described later.

The video terminal is normally connected locally for diagnostic use, time
setting and setting up the characteristics of the unit. The telephone line, on the
other hand, is basically used by third parties to obtain the time.

Two basic modes of RS232 and telephone line access are available. These are
the user mode and the system mode.
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User Mode

Whenever the RS232 interface is connected, the CSD-5300 unit is
automatically in the user mode. This mode allows access to five basic functions.
It also includes a HELP menu which details the commands for the five basic
functions. The menu is accessed by typing HELP and then pressing the carriage
return. The following will appear on the screen:

T (CR) ->  SENDTIME

D (CR) ->  SEND DATE
L (CR) ->  LOOP BACK
HU (CR) ->  HANGUP
S (CR) ->  SEND STATUS

The first function provides the time, the second provides the date, the third
allows calculations of path delay if an external system is being called, the fourth
disconnects the telephone line and the fifth provides the status of the unit. The
five basic functions are accessed as follows:

e Send Time function; type T, press carriage return and the time is sent to the
terminal. Refer to the diagram below for the time sequence. The diagram
shows the time request from the external device and the response of the
CSD-5300 unit. Second boundaries are shown as /.

The time information is sent starting with a carriage return, timed so
that the stop bit ends at the start of the next second. This is sent at the
end of the second in which the time was requested. The time

. information is sent for three consecutive seconds in the following

n format. At the start of the second, the time of the next second is sent
as HHMMSS. At the end of the second a carriage return is sent, timed
as described above. This allows the carriage return to function as a
cue for the time information. After sending the time, the unit returns to
user mode.

[Time Request CR/HHMMSS _ CR/HHMMSS _ CR/HHMMSS _CR/

Time Request Diagram

e Send Date function: type D, press carriage return and the date is sent once
to the terminal. The date is sent in the format YYMMDD and is followed by a
carriage return. After sending the date, the unit returns to user mode.

e Loop Back function; type L, press carriage return and the CSD-5300 unit
echoes any character sent to it and then returns to user mode. The loop
delay can be calculated since the character that was sent would return after
twice the path delay.

CSD-5300.06.88 17
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e Hang Up function; in the case the unit is connected to the telephone line,
type HU and press carriage return and the unit will hang up the telephone.

e Send Status function; type S, press carriage return and the status will be
sent to the terminal. There are four different codes to indicate the status of
the CSD-5300 unit. G indicates that the unit is operating properly, D that the
internal test diagnostics have failed, T that the unit has not been provided with
the time and P that the last phone update failed.

The user mode has a 30 second time out when accessed via the telephone
line. If after 30 seconds no valid commands have been entered, the CSD-5300
unit sends the time three times and then hangs up. In addition to protecting the
unit from outside sources attempting to break in, the 30 second time out allows
units with different levels of complexity to take advantage of this service. For
instance, a computer with a basic modem which is not capable of using the full
protocol can wait for the time out period and then receive the time. Other
systems with a greater level of complexity can use the commands, calculate the
loop delay and get the time with much greater accuracy.

System Mode

The second basic mode of RS232 and telephone line access is known as the
system mode. This mode allows access to the time setting capabilities of the
CSD-5300 unit and will duplicate all of the functions of the front panel. In order to
protect the unit against unwanted calls accessing and/or modifying the
information contained in the unit, a password is required for RS232 access of the
system mode. For telephone access, in addition to the password, the DIP switch
S3 located at the front of the 5300ET module has to be enabled. The password
consists of two parts. The first part is the word LEITCH. The second part is the
serial number of the unit. The serial number of the unit consists of the year that
the unit was manufactured plus a four digit number which is the individual number
of the unit. This has the advantage that the password can be easily read from the
front panel. Another advantage is that LEITCH Video, at the request of the owner,
is able to program the unit and run the test diagnostics program via the
telephone. The owner can disable access to the unit by turning off the system
access enable switch S3 of the 5300ET module.

To access the system mode, type LEITCH, press carriage return, type the
serial number of the unit and press carriage return again. As with most computer
systems the password is not echoed on the screen. A system mode prompt with
the message 'type "HELP (CR)" for menu’ will appear on the display. The first
question is "do you want line feeds, yes, no?". This is provided for both intelligent
and semi-intelligent video terminals and systems, some of which insert their own
line feeds. For a basic system that inserts no line feeds, the answer is "yes".

Typing "help" and pressing carriage return will bring the command menu.
There are seventeen functions in the command menu. Each command is
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identified by a code on the left hand side of the screen, followed by a carriage
return (CR), when required, and a description of the command. The following will
appear on the screen:

M2 (CR) -> INPUT NEW TIME

M3 (CR) -> INPUT NEW DATE

M4 (CR) -> IMPULSE CLOCK TIME

M5 (CR) -> HOURS, MIN., SEC. OFFSET
M6 (CR) -> MILLI SEC. OFFSET

M7 (CR) -> TELEPHONE (HMS & MILLI SEC.)
AUX (CR) -> AUXILIARY OFFSET

PHONE# (CR) -> INPUT NEW PHONE NUMBER
HELP (CR) -> GIVES THIS MENU

TEST (CR) -> SELF DIAGNOSTICS

QuIT (CR) -> BACK TO USER MODE
HANGUP (CR) -> HANG UP TELEPHONE LINE
LF (CR) -> LINE FEEDS (Y/N)

P > PLUS

M > MINUS

c > CANCEL

(CR) > ENTER

The first six of the functions are identical to those of the front panel and
operate in a very similar manner. To select any of the functions, first type its
corresponding code and then, where indicated, press carriage return. Selection
of the different functions is as follows:

Input Time

The "input time" function is the first available command of the help menu. To
select this function type M2 and press carriage return. A prompt will appear on
the screen that reads:

'ENTER NEW TIME
HH MM SS’

The time is then typed in hours, minutes and seconds and the carriage return
pressed afterwards. If a typing error is made, press C (Cancel) and the error will
be eliminated. However, to re-enter the time, the "input time" function has to be
selected again.

As in the case of the front panel, two options for synchronizing the unit to the
new time are available.

The first option consists in simply pressing the carriage return after the new

time has been typed. The unit will start operating with the time provided at the
instant the enter button is pressed.
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The second option uses the external strobe input of the Auxiliary Output
Connector to switch to the time provided in the same manner as described for the
front panel.

Input Date
The next function is the "input date" command. To select this function type M3
and press carriage return. A prompt will appear on the screen that reads:

"CURRENT DATE -> (date contained in the unit)
ENTER NEW DATE -> YY MM DD or CR’

If the current date contained by the unit is acceptable, press carriage return
and the message 'EXIT DATE MODE’ will appear on the screen. This indicates
that the unit is back to system mode and that the date has not been changed. If it
is desired to alter the current date, type the new date as year, month and day and
press carriage return. Again, a message showing the new date and the 'EXIT
DATE MODE’ will appear on the screen to indicate that the change has been
recorded and that the unit is back in system mode.

Input Impulse Clock Reading

The "input impulse clock reading" function is the next command of the menu.
To select this function type M4 and press carriage return. A prompt will appear
on the screen that reads:

"ENTER TIME ON IMPULSE CLOCKS
HH MM SS’

As in the case of the front panel, the impulse clocks connected to the unit will
stop upon selecting this function. The time reading of the impulse clocks is then
typed and the carriage return pressed in the same manner as for the "input time"
function. If there is a discrepancy between the readings, then the impulse clock
correction mode LED of the front panel will light steadily to indicate that the unit is
acting to correct this discrepancy. As for the front panel, the correction mode is
carried out by either operating the impulse clocks at twice their normal speed or
by stopping them until the time discrepancy is eliminated, whichever is faster.
Once the time discrepancy is eliminated, the LED will go off and the clock drive
will return to its normal speed.

Time Offsets
The next four functions are time offsets and they operate as described for the
front panel.

The first function is the hours, minutes and seconds offset. It is selected by
typing M5 and then pressing the carriage return. The following prompt will
appear on the screen:

"ENTER HMS OFFSET & TO OCCUR
M/P & HH MM SS AT HH MM S§’
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First, selection of plus or minus is made. Type either P or M, as desired, and
press carriage return. Then select the offset in hours, minutes and seconds and
press carriage return. The maximum offset allowed is 23 hours, 59 minutes and

59 seconds as for the front panel.

Two options are available for implementing the offset. The change can be
carried out immediately or it can be programmed to occur at any desired time.

To implement the change immediately, press the carriage return and the offset
will be carried out instantaneously.

If it is desired to program the change at a given time, type the time in hours,
minutes and seconds and then press the carriage return. The offset will occur at
the time selected.

The next function is the millisecond offset. To select this function type M6 and
press carriage return. The following prompt will appear on the screen:

'ENTER MILLI SEC OFFSET
M/P & MMM’

Selection of plus or minus is made by again typing P or M, as desired, pressing
the carriage return and then typing the desired offset (max. 999 ms) and pressing
carriage return.

The third function provides an offset for the telephone line. To select it, type
M7 and press carriage return. The following prompt will appear on the screen:

"'ENTER PHONE OFFSETS M/P & HH MM SS
& MMM’

Again selection of plus or minus, hours, minutes, seconds and milliseconds is
made as previously described.

The next function is the auxiliary offset. It is selected by typing AUX and
pressing carriage return. The following message will appear:

'ENTER AUX OFFSET (IN 30 MIN STEPS)
M/P & HH MM’

Selection of plus or minus and then the offset in 30-minutes increments and up
to 12 hours is made as previously described.

input New Telephone Number

The next function is the "input a new phone number". The objective of this
function is to allow several units to be arranged in a hierarchical system; i.e. a
reference unit connected to a Cesium standard which can provide a standard
time to several local units.
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To select this function type PHONE# and press carriage return. A prompt will
appear on the screen that reads:

CALL DAY -> XX

This message requests the desired frequency of calls to the reference unit in
number of days. If the existing number of days is adequate, press carriage return.
If It is desired to modify it, select the new number, press carriage return and the
change will be recorded. Obviously, if zero is selected as the number of days, the
unit will never call the reference unit.

After the call day has been entered, the following prompt will appear on the
screen:

CALL TIME -> XX XX XX

This message requests the time of the day in which the call is to be made. If
the existing time of the day is adequate, press carriage return. If it is desired to
modify it, select the new time in hours, minutes and seconds, press carriage
return and the change will be recorded. Normally this can be set for the middle of
the night when telephone trunks are more readily available and calls are cheaper.
If there is no answer, e.g. the trunk is not available or the unit to which the call is
being made is busy, it will hang up and wait a random period of time before
recalling. A total of seven attempts will be made to contact the unit. If after the
seventh attempt no contact has been made, the unit will indicate that the
telephone update has failed by sending a P code to the Send Status function of
the user mode. It will also reset the call day counter and therefore will wait the
existing number of days before recalling again.

In the case of a power failure, the unit, after waiting for a period of 20 minutes
to allow the crystal oscillator oven to warm, will phone automatically and reset the
call day counter if the call day recorded is not equal to 00 days.

After the call time has been recorded, the following prompt will appear on the
screen:

PHONE # -> XXXXX

This message requests for a telephone number. If the existing number is
acceptable, press carriage return and the number will be kept. If a new telephone
number is desired, type the new number and press carriage return. The unit will
accommodate both dial pulse and DTMF as well as the delay required for a PBX
to obtain an outside line. Three different codes are available to indicate the type
of dial and the delay. These are P for pulse, T for touchtone and D for delay. To
enter a new phone number, first indicate the type of dial, P or T. After, for
instance, entering a P it will remain in pulse mode until a T is entered.
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As an example, enter P1 T416 4459640. This would have the effect of pulsing a
1 and then dialing in DTMF the area code and the remaining seven numbers. Ifa
PBX is available and, for example, it is desired to access an old model that
accepts pulse only, P9 can be entered which will give pulse 9 for an outside line,
then D3 which will provide a delay of 3 seconds for obtaining an outside line and
then T followed by the number to call.

The phone number input routines will accept spaces and dashes. These can
be entered to format the output so that the phone number is easily readable on
the screen. The total number of characters of a phone number input routine,
including T, P and D, is twenty five.

System Mode Menu
The next command is the "system mode menu" function. When typing HELP
and pressing carriage return, the system mode menu will appear on the screen.

Self Diagnostics

The next command of the system mode menu is the "self diagnostics" function.
When typing TEST and pressing carriage return, the unit will enter a diagnostics
cycle. The diagnostics cycle is the same to that performed when the unit calls an
external source or on power up. The following will appear on the screen:

EEPROM TEST -> PASSED (or FAILED)

RAM TEST -> PASSED (or FAILED)
PGM TEST -> PASSED (or FAILED)
MODEM TEST -> PASSED (or FAILED)
DIAGNOSTICS DONE .....

In the case the test diagnostics fail, please contact LEITCH Video’s Service
Department.

Back To User Mode

The "back to user mode" function is the next command of the system mode
menu. When typing QUIT and pressing carriage return, the unit will return to the
user mode.

Hang Up the Telephone

The next command of the menu is the "hang up the telephone line" function.
When typing HANGUP and pressing the carriage return, the unit will hang up the
telephone and will return to the user mode.

Line Feeds

The next command of the system mode menu is the "line feeds" function.
When typing LF and pressing carriage return, the following message will appear
on the screen:

DO YOU WANT LINE FEEDS ? (Y/N)  -> Y or (N)
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This command will alter the information provided when first accessing the
system mode.

Miscellaneous Commands

Four other commands are available in the system mode menu. These are 'C’
for cancel, 'CR’ for enter, 'P’ for plus and "M’ for minus. When selecting any of
these commands, it is not required to press carriage return. The commands are
self-explanatory and therefore no further details are provided.

Set Window

The "set window" function is not included in the system mode menu due to the
fact that if these values are assigned incorrectly, all outgoing telephone calis
would fail. All units are pre-programmed with the default prior to delivery.

The purpose of this function is to attempt to detect asymmetrical path delays
when an external system is being called i.e. a call being placed via satellite in one
way and via land line on the other. All calls received with a delay that falls within
the values set by the window will automatically be rejected.

To access this function, type SET and press carriage return. The prompt
"WHAT?’ will appear on the screen. The purpose of this message is to protect the
unit against unwanted modifications of the default. Then type WINDOW and
again press carriage return and the following will appear on the screen:

hhkkhkdhkkhkhkhkdkhki WAHN'NG kkhkkkhkhhkhkhhhkhkk

* |F DONE INCORRECTLY ALL OUTGOING *
* PHONE CALLS WILL FAIL *

HREIERAKAKREXRKA AR KA AR KK A AR A AR A XA XA hhkhddhk

ILLEGAL DELAY WINDOW IS BETWEEN XXXX AND XXXX
ENTER LOWER VALUE IN XXXX MILLI SEC.
=>

Select the lower value of the window and then press the carriage return. If the
existing value is adequate simply press carriage return and the value will be
maintained.

Then, the following prompt will appear on the screen:

ENTER UPPER VALUE IN XXXX MILLI SEC.

= >

The upper value of the window is then selected as previously described for the
jower window, and the following will appear on the screen:

ILLEGAL DELAY WINDOW IS BETWEEN (new values selected)
EXIT DELAY WINDOW MODE
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This message will indicate the new values contained by the unit and that this
function is completed.

Autochange / Normal Mode Selection

DIP switch 8 at the front of the 5300ET module selects either the Autochange
Mode when set in the up position or the Normal Mode of operation when set in
the down position.

The Autochange Mode is selected in cases such as whenever a Clock
Autochange system is used with two CSD-5300 drivers to provide continuity of
impulse drives, time code signals, etc. In the case of a malfunction to the
assigned Master Driver, the Clock Autochange will switch from one driver to the
other. When the Clock Autochange Mode is selected, the success or failure of a
telephone call to be carried through will not affect the Time Valid Line.

When the Normal Mode is selected, the success or failure of a telephone call to
be carried through will affect the status of the Time Valid Line.
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OPERATION SUMMARY

FRONT PANEL
The front panel constitutes the simplest and most readily available operational
control. The following functions are available:

Input Time Press SHIFT/Input Time buttons simultaneously. Select the time in HH MM SS. Press < SHIFT/ENTER>
to instantaneously input new time or strobe pin 20 of the Auxiliary Output Connector to synchronize the
new time to an external source.

Input Date Press SHIFT/input Date buttons simult. Inspect date of unit. If adequate, press < SHIFT/CANCEL > to
end function. To alter existing date, select date in YY MM DD and press < SHIFT/ENTER>.

Input Impulse Press the SHIFT/Input Impulse Clock Reading buttons simultaneously. Select the readings of the

Clock Reading

impulse clocks and press < SHIFT/ENTER>.

HMS Ofiset Set DIP switch 1 at front of 5300ET in the UP position. Press the SHIFT/HMS Offset buttons simult.
Select P or M and simultaneously press the SHIFT button. Press < SHIFT/ENTER>. Then select the
offset (max. 23 h. 59 m. 59 s). To implement the offset instantaneously, press < SHIFT/ENTER>. If
to occur at a certain time, select the time and press < SHIFT/ENTER>.

Auxiliary Set DIP switch 1 at front of 5300ET in the DOWN position. Press the SHIFT/AUX Offset buttons simuit.

Offset Select P or M and simultaneously press the SHIFT button. Press < SHIFT/ENTER>. Then select the
offset (in 30 sec increments and max. 12 h) and press < SHIFT/ENTER>.

Milliseconds Press the SHIFT/Millisec Offset buttons simult. Select P or M and simultaneously press the SHIFT

Offset button. Press < SHIFT/ENTER>. Then select the offset (0 to 999 ms) and press < SHIFT/ENTER >,

Telephone Press SHIFT/Telephone Offset buttons simult. Select P or M and simult. press the SHIFT button. Then

Offset press < SHIFT/ENTER >. Select offset & press < SHIFT/ENTER>. Select millisec offset & press
<SHIFT/ENTER>

Phone Now Press SHIFT/Phone Now buttons simultaneously, then < SHIFT/ENTER> . Upon completing the test
diagnostics, the unit will automatically dial the telephone number provided. Please refer to Systern
Mode section for details to input phone. To cancel this function, press < SHIFT/CANCEL >.

RS232 AND TELEPHONE LINE CONTROL
USER MODE

Whenever the RS$232/telephone interface is connected, the unit is automatically
in User Mode. The following functions are available in this mode:

Send Time Type T and press CR. The time will be provided for three consecutive seconds.

Send Date Type D and press CR. The date will be provided once.

Loop Back Type L and press CR. The next character selected will be echoed.

Hang Up Type HU and press CR. The unit will hang up the telephone.

Send Status

Type S and press CR. The status will be sent to the terminal.

CSD-5300.06.88
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SYSTEM MODE
To access the System Mode, type LEITCH, press CR, type the serial number of
the unit and press CR. The following functions are available:

Line Feeds Type LF and press CR. The message 'Do you want line feeds’ will appear on the
screen. Type Y for basic systems and N for systems which insert their own line
feeds and then press CR.

Help Menu Type HELP and press CR. The system menu will appear on the screen.

Input Time Type M2 and press CR. The message 'Enter New Time -> HH MM 88’ will
appear. Select the desired new time and press CR to input the time
instantaneously or strobe pin 20 of the Auxiliary Qutput Connector.

Input Date Type M3 and press CR. The message 'Enter New Date -> YY MM DD or CR' will

appear. If the existing date is acceptable, press CR. If desired to change, type
the new date and press CR.

Input Impulse
Clock Reading

Type M4 and press CR. The message 'Enter Time on Impulse Clocks ->
HH MM SS’ will appear. Select the time and press CR.

HMS Offset Type M5 and press CR. The message 'Enter HMS Offset -> P/M & HH MM 8§
& to Occur at HH MM SS' will appear. Select P or M, press CR, type the offset
(max. 23 hours, 59 min. and 59 sec.), press CR and either press CR to
implement the change immediately or select the time when the change is to
occur and press CR.

Milliseconds Type M6 and press CR. The message ’Enter Milli Sec Offset -> P or M & MMM’

Offse will appear. Select P or M, press CR, type offset {max. 999 ms.) and press CR.

Phone Offset Type M7 and press CR. The message 'Enter Phone Offset-> PorM &

HH MM SS & MMM’ will appear. Select P or M press CR, type offset, press CR,
type milliseconds offset and press CR.

Auxiliary Offset

Type AUX and press CR. The message 'Enter Aux Offset -> P or M & HH MM’
will appear. Select P or M, press CR. Then select the offset in 30-minute
increments (max. 12 hours) and press CR.

Input New
Phone Number

Type PHONE# and press CR. The message 'Call Day -> XX will appear. If the
existing number is adequate, press CR. If desired to change it, type the new
number and press CR. The message 'Call Time -> HH MM S§’ will then appear.
If the existing time is adequate, press carriage return. If desired to modify it,
type new time and press CR. Then, the message 'Phone # -> XXXXXX' will
appear. If the existing number is adequate press CR. If desired to change it,
type the new number (max. 25 characters) by indicating the type of dial (P for
pulse and T for touchtone) and, if required, a delay in seconds (D and up to

9 sec.). Spaces and dashes are allowed.

Self Diagnostics

Type TEST and press CR. The unit will perform a diagnostics cycle and the
results will appear on the screen.

Back to Type QUIT and press CR. The unit will return to the User Mode.
User Mode
Hang Up Type HANGUP and press CR. The unit will immediately hang up the telephone.

28

CSD-5300.06.88




|
i

CONFIGURATION OF THE TIME AND CONTROL CODE

CSD-5300.06.88

SMPTE Serial Time Code

The SMPTE Serial Time Code contains the time of the day in hours, minutes
and seconds. Since time code was originally intended as a timing and control
code for video tape recording, each second is divided into thirty equal parts that
coincide with the picture frames of the associated video signal. Thus, each frame
can be identified by a unique and complete code address. The time code output
of the CSD-5300 is intended only to convey time-of-day information but a frame
count is still included. Note that the time code output of the CSD-5300 is
non-drop-frame and real time, not color time, and cannot be locked to a video
signal.

Code Format

Each code address consists of eighty bits, numbered 0 through 79. Each
address starts at the clock edge before the first address bit (bit zero) which
corresponds to the beginning of Line 5 in Fields | and lli, as defined in EIA
Standard RS170A.

The eighty bits of a code address are assigned as shown in Fig. 1 and grouped
as follows:

e eight binary groups consisting of 32 spare user bits.

e eight time address groups consisting of 28 assigned addresses and 4
unassigned addresses (all unassigned bits are zeros).

@ one synchronizing word consisting of sixteen bits.

The time address groups and the binary groups are arranged alternatively.
This is to distinguish the information of a given combination of groups from that of
the synchronising word, which has a typical structure of twelve succesive logic
ones. If groups of the same type were together, it would be necessary to assign
fixed zeros to two of the thirty two bits to prevent an occasional generation of a
synchronising word within the groups. This would reduce the available number of
bits to thirty.

The binary groups are intended for storage of user's supplementary data in
any fashion and without restrictions.
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The time address groups use the 24-hour clock system and are based upon
the Binary Coded Decimal (BCD) system. Conservation of bits is achieved due to
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Composition of the Time Address
The eight time address groups (see Fig.1) are arranged as follows:

Units Frames: Bits 0-3; 4 bit BCD arranged 1, 2, 4, 8. Count 0-9
Tens Frames: Bits 8-9; 2 bit BCD arranged 1, 2. Count 0-2.

Unit Seconds: Bits 16-19; 4 bit BCD arranged 1, 2, 4, 8. Count 0-9.
Tens Seconds: Bits 24-26; 3 bit BCD arranged 1, 2, 4. Count 0-5.
Units Minutes: Bits 32-35; 4 bit BCD arranged 1, 2, 4, 8: Count 0-9.
Tens Minutes: Bits 40-42; 3 bit BCD arranged 1, 2, 4. Count 0-5.
Units Hours: Bits 48-51; 4 bit BCD arranged 1, 2, 4, 8. Count 0-9.
Tens Hours: Bits 56-57; 2 bit BCD arranged 1, 2. Count 0-2.
Units Days: Bits 12-16; 4 bit BCD arranged 1, 2, 4, 8. Count 0-9.
Tens Days: Bits 28-29; 2 bit BCD arranged 1, 2. Count 0-2.
Units Months: Bits 20-23; 4 bit BCD arranged 1, 2, 4, 8. Count 0-9.
Tens Months: Bit 30; 1 bit BCD . Count 0-1.

Units Years: Bits 44-47; 4 bit BCD arranged 1, 2, 4, 8. Count 0-9.
Tens Years: Bits 60-63; 4 bit BCD arranged 1, 2, 4, 8. Count 0-9.

The time address contains six reserved bits. Two of the bits, namely bit 10 and
bit 11, are used for identification of the Drop Frame Flag and the Color Frame
Flag. The remaining four bits, namely bits 27, 43, 58 and 59, are currently
unassigned. Since the time code output of the CSD-5300 contains time-of-day
information only, these six bits are set to zero.

The synchronising word enables the reading device to set and control
counters so that the originally encoded information can be retrieved. This makes
the code self-contained.

Auxiliary Offset

If an auxiliary offset is in use, the value of the offset is contained in six of the
user bits of the time code. In this way an auxiliary offset does not affect the time
data as seen by standard time code readers. An auxiliary offset is encoded in
30-minute increments, to be added to the main time information contained in the
time code. The CSD-5300 allows an auxiliary offset of up to 12 hours in either
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direction. For simplicity, this is encoded in the time code as an offset in the
positive direction of up to 23 hours 30 minutes, or 47 half hour steps. This can be
encoded in binary form in 6-bits. The information is split into two 3-bit groups.
The 3 lower bits are encoded in bits 36, 37 and 38 of the time code, with bit 36 as
the LSB. The 3 upper bits are encoded in bits 52, 53 and 54.
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Circuit Description
The 5300BH contains the batteries used to enable the CSD-5300 to keep time
during a power failure. The 5300BH fits into the frame of the CSD-5300 just to the

left of the 5300MB and 5300CD modules.

The 5300BH, as shipped, is configured for 3 nine-volt alkaline batteries. These
batteries will keep the unit running for over 8 hours in the event of a power failure.
Provision is made for the use of rechargeable batteries.

With reference to the circuit diagram, the batteries are isolated by diodes D2,
D4 and D6. These diodes are required because the +9B rail is fed with 13 volts
by the 5300PS power supply when either 117VAC or 24VDC is present. When
power is present, these diodes are reverse biased and prevent any current flow
into the batteries. When power is removed, the diodes are forward biased by the
batteries and allow current to flow to the processor circuitry.

The regulators feeding the processor circuitry require approximately 6 volts to
operate. Diodes D2, D4 and D6 have a forward drop of approximately 0.7 volt.
As a result, the processor circuitry will continue to operate until the battery
voltage falls below about 6.7 volts. The 12 ohm resistor provides short-circuit
protection for the diodes.

Diodes D1, D3 and D5 are factory installed to allow use of rechargeable
batteries. If rechargeable batteries are used, the 3 resistors shown on the
schematic may be added to allow charging of these batteries. |f resistors are
installed, diodes D1, D3 and D5 will be forward biased when 13 volts is applied to
the + 9B rail and the resistors will set the charge rate.

The resistor value should be chosen to set the desired trickle charge rate
based on the amp-hour rating of the battery, the wattage rating of the resistor,
and a supply voltage of approximately 13 volts.
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5300CA CONTROL ASSEMBLY

5300CA.06.88

Circuit Description

The 56300CA Control Assembly contains LED displays and a keyboard to allow
front panel control of the CSD-5300. The 5300CA appears to the asynchronous
processor on the 5300ET module as a memory-mapped peripheral occupying 8
consecutive addresses.

Processor Interface

The 5300CA accepts data from the processor for display and creates a strobe
and key code whenever a key is pressed. The processor uses buffered signals
from its data and address busses to communicate with the 5300CA module.
Processor address lines AD to A2 are connected to pins 5, 9 and 10 of the module
connector J1. Processor data lines DO to D3 and D7 are connected to pins 11, 4,
3, 12 and 2 of J1 respectively. The processor creates two signals to control the
5300CA circuitry. These are Board Enable Read’ and Board Enable Write’. They
are connected to pins 8 and 6 of J1 respectively.

Display Circuitry

The display controller IC1 drives the two front panel seven-segment displays.
IC1 contains six registers which can be written to by the processor. These
registers occupy the first six addresses on the board. To write to a register, the
processor pulses the Board Enable Write' line low. IC1 then reads the data on the
data lines into the register selected by the address lines. Each register
corresponds to a display digit. The first register (answering to the lowest
address) corresponds to the leftmost digit of the display. IC1 will display the
sevensegment equivalent of the binary codes in the registers. To display a blank,
binary code 1111 is used. A fifth bit, corresponding to D7, is normally used in
each register to drive the decimal point on each digit. In this circuit it is used to
drive the discrete LEDs.

The LED drive output of IC1 is in multiplexed form. The digit drive signals
require buffering to drive the displays. Two switchable buffers, IC2 and IC5, are
used to allow two separate sets of displays to be driven. One of eight decoder
1C3 is used to toggle the flip-flop formed by 1C4C and D. Writing to the seventh
address on the board causes a pulse from pin 9 of IC3 to toggle the flip-flop to
enable the displays on the outside of the front panel. Similarly, writing to the
eighth address toggles the output to enable the displays on the inside of the front
panel.

The drive for each segment is paralleled to all the displays. The decimal point
segment drive is used to drive the discrete LEDs. Two sets of four diodes, D1 to



Control Assembly

D8, are used to ensure that the discrete LEDs display the same information
whether the outside or inside displays are selected.

The Keyboard Encoder

IC7, a 74C922, is a keyboard encoder. It scans an array of keys and generates
a strobe and a binary code whenever a key is pressed. The capacitor on pin 5 of
IC7 sets the scan rate, and the capacitors on pin 6 set the debounce time. When
a key Is pressed, the Data Available output, pin 12 of IC7, goes high. This clocks
both halves of the dual D flip-flop IC6. The Q’ output of IC6A generates the Key
Pressed output strobe to the processor, and IC6B clocks in the state of the Shift
key. The outputs of IC7 are tri-state and are connected to the data bus pins of the
module connector J1. When the processor asserts the Board Enable Read’ line
to get the key code, the outputs of IC7 are enabled to the bus, and the Key
Pressed’ strobe is reset. The state of the Shift key is gated onto the data bus by
the open collector NAND gate IC4B.

5300CA.06.88
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Parts Information

Qty Part Number Description Manufacturer
integrated Circuits
1 74C912 6-digit LED Driver National
1 74C922 Keyboard Encoder National
1 74HCO03 Quad O/C NAND Gate National
1 74HC138 1-of-8 Decoder National
1 74HC74 Dual D Flip Flop National
2 75494 Hex Digit Driver National
Diodes
1 1N4148 Fast Switching Diode Unitrode
Resistors, fixed
Values are shown on schematic diagram. Resistors are
normally 1/4 W, 5% deposited carbon type. For 1%
values, 1/4 W metal film resistors are used.
Capacitors, fixed
1 629-03103 0.01 uF, Ceramic Plate Philips
1 CQ92MB103k 0.01 wF, =10%, Polyester Film C+Sind.
1 TAP.68M35 0.68 uF, +20%, 35V, Solid Tantalum ITT
1 TAP22M16 22 pF, +20%, 16V, Solid Tantalum ITT
1 C322C104M5U5CA 0.1 wF, Monolithic Ceramic Kemet
Switches
1 532-000-003 D6 Series SPST/NO Pushbutton Switch [TT/Schadow
Indicators
1 HDSP7303 7-Segment Readout H.P.
HLMP1302 Red LED H.P.

5300CA.06.88
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5300ET ELECTRONIC TIMER

5300ET.06.88

Circuit Description

The 5300ET Electronic Timer module is the control center of the CSD-5300
Master Clock System Driver unit. Two separate microprocessor circuits are
contained in this module. These are named the synchronous and the
asynchronous processors. The synchronous processor conducts most of the
time keeping operations. It also generates the Time Code, the Serial Time Data,
the Impulse Drive signals for the 5300CD Clock Driver module and the Parallel
BCD Time. The asynchronous processor handies most of the front panel,
telephone and RS232 interface control tasks.

An 8-position DIP switch mounted on the front of the 5300ET module allows
selection of operational parameters.

System Clock

The 5 MHz clock from the 5300MO Master Oscillator module, enters the
5300ET module at pin A27. It is buffered by IC33E and IC43E and fed to the clock
input of the synchronous and asynchronous processors respectively.

Memory Map

All support devices in both microcomputer systems are memory mapped. Two
identical address decoding schemes are provided, one for each processor. Since
the circuits are identical, only that for the synchronous processor will be
described.

With the exception of the RAM I/O Timer IC18, the address location of each
device is selected by the address decoder 1C28, a 1 of 8 decoder. Inputs to IC28
are address lines 13, 14 and 15, the three most significant lines from the
synchronous processor IC19 at pins 6, 7 and 8. This provides an address map
based on 8000Hex byte divisions. The address decoder also uses the /O
Memory select line and the address latch enable line from IC19 at pins 34 and 30
respectively to determine when a valid address is present.

1C18 the RAM I/O Timer is selected by gate IC34B. Inputs to gate IC34B are
address lines 14 and 15, the two most significant address lines of the
synchronous processor IC19. Thus, IC18 will be selected at address CO00Hex
and above.
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0 - 1FFFH
2000H - 3FFFH

4000H - 5FFFH
6000H - 7FFFH
8000H - SFFFH
AO00H - BFFFH
COO00H - FFFFH

0 - 1FFFH
2000H - 3FFFH
4000H - 5FFFH
6000H - 7FFFH
8000H - SFFFH
AO00H - BFFFH
COOOH - FFFFH

MEMORY MAP

Synchronous Processor

IC20 Program EPROM

IC25 Input Buffer, IC26 Serial Time Latch and IC’s 24,27,30 and
36 Parallel Time Shift Registers

Ring Detect Reset Pulse

Synchronous Interrupt Reset Pulse

Serial Time Latch Pulse

Spare

IC18 RAM I/O Timer

Asynchronous Processor

IC7 Program EPROM 1

1C8 Program EPROM 2

1C14 Control Assembly Interface

IC2 Input Buffer 1 and IC13 Output Latch
IC3 Input Buffer 2

Spare

1C6 RAM 1/O Timer

Synchronous Processor

The synchronous processor IC19 is an 8-bit CMOS NSC800 Microprocessor.
It is supported by IC18, an NSC810A RAM I/O Timer that provides 128 bytes of
RAM, two 16-bit timers and input/output lines. The microprocessor data bus is
multiplexed with the lower 8-bits of the microprocessor address bus. Address
demultiplexing for the program EPROM IC20 is carried out by the 8-bit data latch
1C21.

IC25 is configured as an input buffer. Its outputs are gated onto the data bus
by the processor read pulse and the 2000Hex address select line which are
combined in gate IC35C.

Timer 0 of the RAM 1/O Timer IC18 is fed with 600 kHz from the 5300MO Master
Oscillator module and produces a 4800 Hz pulse train. 4800 Hz corresponds to a
period of 208*s which is the edge rate of the SMPTE Time Code. The 4800 Hz
line clocks output latch IC22 which is used to synchronize the time code, serial
time and the 1 Hz and 60 Hz outputs.

In order to generate SMPTE time code, the processor must decide every
208y.s whether or not to create an edge of time code. Using the output latch 1C22
to synchronize the time code output allows the processor to create the time code
with relaxed timing constraints.

The 4800 Hz pulses are too short for the processor to catch by polling.
Therefore, the pulses are fed to flip-flop IC29A whose output indicates to the
processor when to create a new edge of time code via pin 5 of the RAM I/O Timer

5300ET.06.88
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IC18. The processor creates a reset pulse for IC29A by reading or writing to
address 6000Hex, thus preparing the flip-flop for the next pulse.

Serial Time Data/Clock

The serial time data stream is also provided by latch IC22 at pin 6. It presents
the same data as the SMPTE Time Code but without the built-in synchronizing
pulses. The output consists of BCD frame count, seconds, minutes and hours
sent 30 times a second, least significant bit first. The serial data stream is
accompanied by a serial time clock stream. The clock output rises at the start of
each data bit time and falls half way through. Data output can be read at the
falling edge of the clock.

Flip-flops IC26A and B are used in the creation of the data and clock streams.
IC26A latches bit 0 of the processor data bus when it receives a clock impulse.
The clock is provided by gate IC35D and consists of the write line from pin 31 of
the processor gated with the 2000Hex select line of 1C28. When the processor
writes to address 2000Hex, IC26A latches the data on bit 0 of the data bus and
sends it to pin 7 of the output latch 1C22. 1C26B receives the same clock signals
and its output is fed to pin 8 of IC22 to create the serial time clock.

Since the bit period for the serial clock data is equal to twice the 208p.s clock
of 1G22, the serial time clock output of IC22 is fed to the reset input of IC268B.
Consequently, when a high output from IC26B is latched 208p.s later through the
output of 1C22, it will reset IC26B. Thus, the serial time clock will be low during
the second half of the serial time data bit period.

Parallel BCD Time Data

The serial time data is converted into parallel BCD time data by shift registers
IC24, 27, 30 and 36. The clock for the shift registers is the same signal that clocks
1C26A and B while bit 0 from the processor data bus is fed to the D input of IC36,
the first register of the shift register chain. Therefore, the registers clock the same
data that the processor writes to IC26A. Data is latched in the registers by means
of the serial time latch pulses from IC35A and inverter IC33D which provide the
gated combination of the write pulse from the processor and address 8000Hex
from IC28. The processor provides a latch pulse just before the end of each time
code frame, so that the parallel time data remains valid for the entire frame,
independent of the new data clocking through the shift registers. The serial time
latch pulses are also sent to the CSD-5300 Auxiliary Output Connector via IC43D
for use by external equipment.

1 Hz and 60 Hz/50 Hz Logic Levels

The synchronous processor circuitry also creates square waves at 1 Hz and 60
Hz/50Hz. To maintain these outputs synchronous with the Time Code, they are
fed through the synchronous output latch 1C22.

Time Code Output
The time code output of IC22 is converted to a balanced feed by the output
driver circuit. This circuit is composed of two identical output stages, each
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consisting of an inverter which drives a push-pull pair of transistors. The stage
composed of IC1B, Q3 and Q4 receives the time code output directly while the
section composed of IC1C, Q1 and Q2 receives the output inverted by IC1A.

The entire circuit is powered by IC37, a 5 Volt Regulator with a current limit of
approximately 100 mA. This protects the output drivers from short circuits.

Two sets of outputs are provided, a 600 Ohm output through a pair of 301
Ohm 1% resistors and a low impedance output through a pair of 22 Ohm resistors.

Aural Time Markers

The synchronous processor circuit also provides aural time markers. These
consist of one 300 ms burst of 1200Hz for the hour and two 300 ms burst of 1200
Hz separated by a 300 ms pause for the half hour.

The hour and half hour markers are enabled by switches S5 and S6
respectively at the front of the 5300ET module. These switches are read by the
processor via input buffer IC25. During each burst, the tone present output at pin
33 of IC18 goes low.

To prevent DC offset shifts, the time tone and tone present pulses are added in
62K and 120K resistors respectively before being fed to IC44A. 1C44A is arranged
in a low-pass filter configuration which also forms half of the output driver stage.
The output of IC44A is fed to IC44B which is connected as a simple inverter which
forms the other half of the output stage. In this manner a balanced output for the
aural time markers is achieved.

The tone present signal is also buffered and inverted by IC15C and sent to the
CSD-5300 Auxiliary Output Connector for use by external equipment.

Impuise Clock Drive

The synchronous processor circuit also creates the impulse clock drive
signals. These are provided by pins 35 and 36 of IC18, buffered by IC15D and E
respectively and sent to the 5300CD Impulse Clock Driver module. The 5300CD
module provides impulse signal buffering to drive up to 25 clocks. It also detects
overload or short-circuit conditions on a pulse-by-pulse basis, and reports this
status to the processor. The status information from the 5300CD module is sent
back to pins 4 and 2 of the input buffer IC25. These inputs are high if the last
impulse from the synchronous processor was successful and low if the output of
the 5300CD module was shorted. The impulse clock drive is enabled or disabled
by switch S§7. This switch is located at the front of the 5300ET module and
connected to pin 17 of the input buffer IC25.

When the impulse clocks are stopped by the synchronous processor, the

“Impulse Clocks Stopped" output line from IC18 pin 31 is raised. This line is
buffered through 1C22.

4 5300ET.06.88
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When the 5300CD module is present, pin A6 of the 5300ET module is
grounded (by a link to ground on the 5300CD board) and, consequently, pin 6 of
IC25 is also grounded. This informs the synchronous processor whether the
5300CD module is present or not.

In the absence of the 5300CD module, the processor will create no impulse
drive signals.

Ring Detection Circuit

Ringing activity is indicated by frequencies between 15 and 68 Hz on the
telephone line. This is detected by the ring detection circuit of the 5300MB
module.

The output of the detection circuit clocks the ring detection latch IC29B. Since
the detection circuit doubles the frequency of the ringing voltage, frequencies in
excess of 30 Hz must be detected as valid ringing.

The output of IC29B is sent to the synchronous processor via IC25. The
processor reads, then resets 1C25 30 times per second via address 4000Hex from
IC28. Since the minimum ring detection time is half a second, 15 consecutive
readings by the processor that are detected as a high at the output of IC29B will
qualify as a valid ring. Ring detection can be enabled or disabled by closing or
opening switch S4. The switch S4 is located at the front of the 5300ET module
and, when opened, will cause the output of IC29B to be high upon receiving an
impulse clock from the ring detection circuit. When S4 is closed, the output will
be low.

Upon detecting valid ringing, the synchronous processor will wait for 2
seconds to allow the ringing to cease before informing the asynchronous
processor that a valid ring has been detected.

Watch Dog and Reset Circuit

Each of the two processors on the 5300ET module is provided with its own
watch dog and reset circuit. The purpose of this circuit is to ensure clean
startups when connecting power and to stop processor runaway due to power
dips or any other type of disturbance.

The heart of the watch dog and reset circuit are voltage monitors IC31 and 32.
These two circuits monitor the power supply voltage connected to their sensing
input at pin 7 and reset the processor whenever that voltage falls below about
4.55 Volts. They also provide a power on reset pulse whose duration is
dependent on the capacitor connected to pin 3, in this case a 22 | F capacitor.
The voltage monitor will hold the processor reset line low for approximately 300
ms after the power supply has stabilized at 5 Volts and then will allow the
processor to operate.

The periodic reset function of the watch dog timers is created by counting
down the 600 kHz signal from the 5300MO Master Oscillator module. 1C42, a
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multistage divider counts the 600 kHz down to 36.6 Hz. In the case of the
synchronous processor, this signal is applied to 1C40, another multi-stage divider.
In the absence of processor activity, IC40 will provide a pulse every 3.5 seconds.
This pulse is applied to one input of gate IC34C and provided that the watch dog
disable test point connected to the other input of IC34C is not grounded, the
output pulse will be sent, via inverter IC33B, to the reset input of IC31 which, in
turn, will reset the synchronous processor. The active high reset output of the
voltage monitor IC31 at pin 6 will also reset IC40 so that should the synchronous
processor not become operational as a result of the reset pulse, another reset
pulse will be created in 3.5 seconds.

The time code output from IC18 pin 29 indicates processor activity and can
therefore be used to reset the watch dog circuit. The pulse output from IC18 pin
29 is differentiated by a 0.001 wF capacitor and a 20K and 10K resistor network
and fed to the reset input of IC40 at pin 12. Since the repetition rate of the time
code pulses is approximately 4800 Hz, IC40 will not create any reset pulses
during processor activity.

The watch dog and reset circuit for the asynchronous processor consists of
IC41 and IC32. It operates in exactly the same manner as that for the
synchronous processor. Processor activity pulses from the asynchronous
processor are differentiated and applied to IC41 to reset the watch dog circuitry.

Since the +5B power supply to the synchronous processor is supplied by
batteries when the AC power fails, the synchronous processor circuitry uses the
absence of +5 Volts to detect when AC power has failed and uses this
information to minimize power consumption while running on batteries. The +5
Volts fail information from IC32 is applied to inverter IC33F and fed to the output
control line of the synchronous output latch IC22. When the +5 Volts fails, the
output drivers on this latch are turned off, lowering the power consumption of the
device. In a similar manner the +5 fail’ signal, which is the reset output of IC32, is
applied to the output enable pins of shift registers 1C24, 1C27, IC30 and I1C36 to
lower their power consumption.

Interprocessor Communication

The synchronous and asynchronous processors communicate with each other
using the port A lines and the associated port C Buffer Full output and Strobe
input lines of the RAM 1/O Timers IC18 and IC6. The port A lines of IC18 and IC6
are connected together to exchange information while the Strobe and Buffer Full
lines are crosscoupled through inverters to exchange the handshake controi
signals. 1C34D is used to turn off the Strobe signals to the synchronous
processor in the event of failure of the AC power, since a constant low on the
Strobe input would hangup the processor.

Communication between the processors occurs as follows:

The transmitting processor writes the character to be sent from port A and
creates a high pulse on its Buffer Full line. This high pulse produces a low pulse

6 5300ET.06.88
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on the receiving processor Strobe line that creates an interrupt from the INTR’
output. It also raises the Buffer Full line on the receiving processor which, in turn,
is read on the Strobe input of the transmitting processor. When the receiving
processor reads the character in port A, the Buffer Full line drops automatically
again raising the Strobe line on the transmitting processor. This informs the
transmitting processor that the character has been read and that the receiving
processor is ready for another character, at which point the sequence continues.

Character interchange between the processors takes place several times per
second. Each second, during the 25th frame of Time Code, the synchronous
processor prompts the asynchronous for any data that it may have to transfer. At
this point, the asynchronous processor may send any data such as the time, if
required by the synchronous processor, or any offsets that have to be carried out
during the next second or it may request the date.

When the asynchronous processor provides the time over the RS232 interface
or the telephone line, it must create a carriage return that terminates at precisely
the top of the second. This carriage return is used by the equipment receiving the
time data to determine the start of the second. The synchronous processor cues
the asynchronous processor 33 ms (one carriage return duration) before the end
of each second. The asynchronous processor is then able to start the carriage
return at the correct moment.

Immediately before the top of each second, the synchronous processor sends
four characters to the asynchronous processor detailing its status and the time.
The synchronous processor status indicates if the processor knows the time, if it
has detected ringing on the telephone line, if it knows the impulse clock time and
if it is correcting the impuise clocks. The state of whether the synchronous
processor knows the impulse clock time or whether it is correcting the impulse
clocks, is used by the asynchronous processor to determine the state of the
Impulse Clock Correction Mode LED of the front panel.

Asynchronous Processor

The circuitry of the asynchronous processor IC5 is very similar to that of the
synchronous processor. It uses the same basic circuit configuration as well as
the same address decoding scheme. The two EPROMs IC7 and 1C8 provide 16K
of code. Input data is read by input buffers IC2 and IC3 and output data to the
modem card is sent via output latch IC13.

The asynchronous processor communicates with the 5300CA Control
Assembly module via data buffer IC14 and gates in IC10, IC11 and 1C23. The
control assembly is configured as a memory mapped device occupying 8
addresses that start at 4000Hex. The 8 addresses are obtained from lines A0 to
A2 of address demuitiplexer IC12, buffered by IC10A, B and C and sent to the
5300CA module via pins A10, A11 and A12. Module enable pulses are created by
ORing the processor read and write signals respectively with the 4000Hex
address select line from the address decoder IC9 in gates IC11A and C. This
provides the control assembly read enable and the control assembly write enable
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signals which, in turn, are ANDed in 1C23C to control the enable input of the
bidirectional data bus buffer IC14. The control assembly read signal is also used
to determine the direction of the buffer. :

Display Control

The 8 addresses from IC10A, B and C are sent to the 5300CA module to
control the selection of the six digits of either the front or rear display of the
control assembly. The first six addresses correspond to the six digit drive
circuits. Writing to the seventh address causes the display information to appear
in the six digits of the rear display. The eighth address causes the information to
appear on the front display. These functions toggle so the information appears
only on one set of digits at a time.

The A inputs of the bidirectional buffer IC14 are connected to the
asynchronous processor data bus while the B inputs of IC14 are connected to the
5300CA module data bus. The direction of the data flow between input A and B
of IC14 is determined by the control assembly read enable signal from pin 3 of
IC11A which Is applied to the direction select pin of IC14.

Keyboard Control

Whenever a front panel key is pressed, the 5300CA module sends a low strobe
pulse to pin 15 of input buffer IC2. The control assembly read signal from IC11A
enables the keyboard BCD code to lines D0 to D3 of data buffer IC14 and the shift
code to line D7 of IC14. When enabled by IC23C, IC14 gates the keyboard BCD
code to the asynchronous processor data bus. This will provide the processor
with the code corresponding to the key that was pressed. Reading any of the
eight addresses of the control assembly will reset the keyboard Strobe output.

Keyboard Beep '

Depending on the setting of the keyboard beep enable switch S2 located at the
front of the 5300ET module, a beep tone will be produced whenever a key is
pressed on the keyboard. When a key closure is made, a single short beep signal
is created at pin 30 of the RAM 1/O Timer IC6. This beep signal is buffered by
IC17A and applied to a speaker on the 5300ET module. Inthe case of an
incorrect key closure, the short beep will be instantly followed by a longer beep of
higher frequency to provide an error indication. Turning off switch S2 will silence
the keyboard operation.

Non-Volatile EEPROM

The asynchronous processor uses the Electrically Erasable PROM IC4 for
non-volatile storage of data such as the device serial number and the telephone
number required for time updates. EEPROM IC4 is driven by port B, bits 2, 3 and
4, of the RAM 1/O Timer IC6. Port B2 is used in bi-directional mode as the data
input and output to the EEPROM. Port B3 is used as the serial clock to the
EEPROM and port B4 is used as the select input to the EEPROM.

NOTE: If 5300ET modules are exchanged between units, the device serial

number stored in the EEPROM IC4 will no longer match the serial number of the
unit. This will lead to difficuities entering the system mode.

8 5300ET.06.88
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Modem Interface

Output latch IC13, parts of port B of IC6 and input buffers IC2 and IC3 are used
as an interface to the 5300MB Modem Board module. |IC3 latches the data from
the data bus when it receives a latch pulse. The latch pulse is created in IC11B by
gating the processor write line and the 6000Hex address select from IC9. The
jower four bits of IC13 are the DTMF Code for tone dialing on the 5300MB module
and the next most significant bit is the DTMF enable to the tone dial circuit. The
remaining three bits of IC13 control the originate/answer mode, the squelch
transmitter mode and the analog loop-back mode of the 5300MB module. Port
B5 of IC6 at pin 34, is used as the seize line command for the 5300MB module.

When the 5300MB module is present, pin B4 of the 5300ET module edge
connector will be grounded. This is detected by pin 13 of input buffer IC3 which
indicates to the asynchronous processor that the module is present. The carrier
detect from the 5300MB module is sent to pin 6 of input buffer IC2 while the
received data from the 5300MB module is read in pin 2 of IC2. Modem transmit
data is originated from the asynchronous processor through port B0, pin 29 of the
RAM 1/O Timer I1C6.

When enabled, switch $3 of the front of the 5300ET module allows full system
mode access to any user via the telephone line. When switch S3 is turned off
access to system mode is not allowed from the telephone line. Access to system
mode is, however, available at all times on the RS232 input.

RS232 Interface

The asynchronous processor supports a complete 300 baud RS232 interface.
All serial communications are done within the processor itself and no hardware
UART is required. RS232 transmit data originates on port B7 pin 36 of IC6 and
Clear-To-Send originates from port B6 pin 35 of the same device. The RS232
output buffer IC16 is powered by 1C38 to create the required negative supply
voltage for the RS232 signaling. In addition to the transmit data and
Clear-To-Send handshaking which are controlled by the processor, the Data Set
Ready and Data Carrier Detect lines for the RS232 interface are held asserted by
IC16 at all times the power is on.

The RS232 received data is buffered to the asynchronous processor circuitry
by IC17D. Received data goes into pin 8 of the input buffer IC2. The incoming
Request-To-Send handshaking line is buffered by IC17C and read by pin 11 of IC2.

External Reference

When an external reference is applied to the CSD-5300 unit, the asynchronous
processor detects the presence of the external reference via IC2, and uses this
information to light the External Reference LED on the front panel. When a new
time is being sent to the CSD-5300 unit and an external strobe is used to
synchronize the unit to the external source, the external strobe information from
the auxiliary output connector is buffered by IC15A and fed to pin 8 of the second
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input buffer IC3. IC3, in turn, sends this information to the asynchronous
processor data bus.

Power Supply

The circuitry in the 5300ET module has been designed so that the
synchronous processor will continue operating on battery power during a failure
of the AC supply to the CSD-5300 unit. For this reason, many of the buffer
circuits feeding the asynchronous processor data from the synchronous
processor are of the 74HC4049 type which do not load down their inputs when
the power supply to the circuit fails. This has been done to cut power drain from
the synchronous processor while the asynchronous processor is not operational.

The 5300ET module receives +5 V and + 13V from the 5300PS Power Supply
module and +9 V from the internal battery. In the case of a power failure, only
time keeping circuitry such as the synchronous processor and related circuits is
kept operational for approximately 8 hours by the internal battery.

The +9 Volts from the battery is fed to 1C46, a Low Dropout voltage regulator.
Its output provides a regulated +5 volt supply which is connected to the +5V
supply from the 5300PS module via diode D3. This allows the +5 V supply to
take over in case regulator 1C46 falls.

10
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Parts Information

Qty Part Number Description Manufacturer
Integrated Circuits
1 78LOSAWC Positive 5 Volt Regulator (TO-92) National
3 4071 Quad 2-input OR Gate Fairchild
2 NSC800N Microprocessor National
2 NSC810AN RAM /O Timer National
3 DS1488 Quad Line Driver National
1 DS1489 Quad Line Receiver National
1 4013PC Dual D Fiip Flop Fairchild
3 4060 CMOS Counter Fairchild
1 4069N Hex Inverter Fairchild
1 5532 Dual Operational Amplifier Signetics
2 74C373 Octal Latch National
3 74C244 Octal Buffer/Line Driver Fairchild
1 74HC245PC Tri-state Octal Bus Receiver Fairchild
1 74C374N Octal D Flip Flop National
1 ICL7662 Voltage inverter Intersil
1 LM2931AT 5 Volt Low Drop-out Regulator National
1 NMC9346 1K Serial EEPROM National
2 TL7705APC Voltage Monitor Tl
3 27C64 8K x 8 EPROM National
4 4094 8-bit Shift Register with Latch Fairchild
2 74HCO08 Quad 2-input AND Gate National
2 74HC138 1-of-8 Decoder National
3 74HC4049 Hex Inverter Buffer National
1 74HC74 Dual D Flip Flop National
1 74HC374 Octal D Flip Flop National
Transistors
2  2N3904 NPN General Purpose Amplifier/Switch Motorola
2 2N3906 PNP General Purpose Amplifier/Switch Motorola
Diodes
2 1N4148 Fast Switching Diode Unitrode

5300ET.06.88

Resistors, fixed

Values are shown on schematic diagram. Resistors are
normally 1/4 W, 5% deposited carbon type. For 1%
values, 1/4 W metal film resistors are used.



Qty Part Number Description Manufacturer
Capacitors, fixed
1 638-09478 4.7 pF, Ceramic Plate Philips
2 638-70101 100 pF, Ceramic Plate Philips
2 630-03331 330 pF, Ceramic Plate Philips
2 629-03102 0.001 pF, Ceramic Plate Philips
12 629-03103 0.01 uF, Ceramic Plate Philips
2 CQ92MB682 0.0068 wF, +10%, Polyester Film C+Sind.
10 TAP22M16 22 uF, £20%, 16V, Solid Tantalum ITT
2 TAP68M10 68 uF, £20%, 10V, Solid Tantalum ITT
10 C322C104M5U5CA 0.1 wF, Monolithic Ceramic Kemet
Switches
1 76PSB08S 8-position DIP Switch Grayhill
12 5300ET.06.88
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Circuit Description

The 5300MO Master Oscillator module provides the main time base for the
CSD-5300 Clock System Driver unit. It consists of a high stability, ovenized, 15
MHz crystal oscillator that can be locked to a 5 or 10 MHz external reference. All
the frequencies required by the time keeping circuitry of the CSD-5300 unit are
derived from this oscillator. The 5300MO module also provides a 5 MHz output,

75(), at approx. 2 Vp-p.

Crystal Oscillator
The crystal oscillator is a two-stage 15 MHz Butler oscillator with a third

overtone crystal. A varactor diode provides the frequency adjustment capability
required for either free run operation or for locking to an external reference.

The entire oscillator assembly, including the crystal and active and passive
components, is housed in a temperature controlled oven assembly. Power
transistor Q102 is the heating element for the oven assembly. Drive for this
transistor is provided by transistor Q1 which, in turn, is driven by the Operational
Amplifier IC11. The temperature sensing element is a 2.7k sensistor mounted in
the oven block which also houses the crystal, the active components of the
oscillator and the heater transistor. Thermo-feedback from the heater Q102 to the
sensistor is used to close the feedback loop formed by IC11, Q1 and Q102. The
oven assembly runs at approximately 60°C. The exact temperature is set by a
SOT (select on test) resistor in series with the 3.32k resistor connected between
pin 3 of IC11 and ground. The actual oven temperature is adjusted to the upper
turn over point of the crystal in order to minimize frequency variation with slight
changes in temperature.

Main Clock Reference

The output of the oscillator at the emitter of Q101B is coupled, through a tuned
network, into the CMOS Hex inverter IC7F where it is squared and converted io a
logic level suitable for subsequent processing.

The resulting 15 MHz logic level from the output of IC7E at pin 10 follows
several different paths. First, it is fed to the two divide-by-five circuits IC5C and B
where the signal is divided by 25. The resulting 600 KHz output is sent to the
5300ET module where it is used as the main clock reference frequency.

System Clock
The 15 MHz is also fed to IC8A and B which are configured as a divideby3
counter to provide outputs of 5 MHz. The 5 MHz output is fed directly to pin 6 of
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NOR gate IC3B and, via a delay circuit consisting of IC4A and F and associated
components, to pin 5 of IC3B. The output of IC3B is an approximately square 5
MHz wave. This signal is buffered by IC4C and D and exits the moduie at pin 3,
where it is sent to the 5300ET module to be used as the main microprocessor
clock.

5 MHz Reference Output Signal

The 5 MHz from IC3B is also buffered by IC10F and then fed to the remaining
five sections of IC10 (A through E). The five sections of IC10 are connected in
parallel to provide sufficient drive for the tune impedance matching network which
consists of a 102Q) resistor, a 2.7y.F inductor and associated components. Since
this part of the circuitry does not require battery back-up in the event of a power
failure, IC10 is supplied by its own 5 Volts regulator. The output of the matching
network exits the module at pin M as a sinusoid of approximately 2 Vp-p,
terminated into 7541

100 kHz / 1 MHz Reference Output

The 5 MHz from IC8B is divided by 5 in IC9C. The resulting 1 MHz is fed
directly to a jumper as well as converted to 100 kHz by the divide-by-5 IC9B and
the divide-by-2 IC9A and then fed to the second pin of the same jumper. The
jumper selects either 100 kHz or 1 MHz which is sent to pin 37 of the Auxiliary
Connector for use as a reference output.

External Reference

The 5 MHz from pin 8 of IC8B is divided by 5 in IC9D. The resulting 1 MHz
signal is fed to one of the inputs of the phase comparator formed by IC2A, IC2B,
IC3C and IC3D. The other input to the phase comparator comes from a jumper
that selects the frequency of the external reference.

The external reference consists of a 2 Vp-p signal of either 5 or 10 MHz. It
comes from a 75¢} loop-through on the rear panel and enters the 5300MO
module at pin F. It is AC coupled, peak to peak detected by D4 and D5 and
buffered by transistors Q2 and Q3 before being sent to the 5300ET module for
indication of an external reference present.

If no external reference is present, the output of Q3 will be high. This is applied
to pin 8 of IC3C which will set IC2A and B, forcing a low at pin 8 of IC2B and a
high at pin 5 of IC2A. Thus, diodes D1 and D2 will be off and the phase
comparator will be disconnected from the frequency control amplifier IC1. The
output of IC1, as it appears at the control voltage test point, will be nhominally 2.5
Volts. However, it can be adjusted approx. =1 Volt by the frequency control
potentiometer located at the front of the module. The output of IC1 is coupled
through a 100k resistor and a 330K resistor to +5 Volts and fed to the varicap
frequency control input of the oven assembly. If an external reference signal is
present, the phase comparator is activated and the output of the 15 MHz
oscillator becomes phased-locked to the external reference.

2 5300MO0.06.88
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Oscillator Calibration Procedure
To maintain optimum system performance, the oscillator should be
re-calibrated at least once a year. The calibration procedure is as follows:

e

CAUTION : The stability of this oscillator is superior to the majority of general
purpose frequency counters available on the market. Unless an accurate, high
£ stability, frequency reference is available, calibration should not be attempted.
The module or unit should be returned to LEITCH Video for calibration purposes.

Remove the external reference, if present, and adjust the frequency control
potentiometer located at the front of the module. An exactly 5 MHz output should
be obtained at pin M, the reference output of the module.

The measurement should be done by means of a very high accuracy counter
operating with a high stability reference or by means of an oscilloscope being
triggered by 5 MHz while looking at the reference and adjusting for zero drift.

P Due to the normal long term aging of the crystal, it may eventually become
necessary to provide greater adjustment range. If this is the case, the control
voltage test point should be adjusted to 2.5 Volts by means of the frequency
potentiometer at the front of the module. Then, the small rubber plug of the
frequency adjustment located at the back of the module should be removed and
a non-metallic tweaker used to adjust the 2 to 8 pF trimmer capacitor of the
oscillator assembly to recenter the oscillator frequency. Note that none of these
I adjustments should be performed unless the oscillator temperature is stabilized,
e that is, it has been turned on for at least 20 minutes.

p
i
5
%
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5300MO MASTER OSCILLATOR

PARTS INFORMATION

Qty Part Number Description Manufacturer
Integrated Circuits
1 LM319 High Speed Dual Comparator National
1 LF356 FET Input Op Amp National
1 78LOSAWC Positive 5 Volt Regulator (TO-92) National
1 4049 Hex Inverting Buffer Fairchild
2 74HCO04 Hex Inverter National
1 74HCO2 Quad 2-input NOR Gate National
1 LM2931AT-5.0 Low Dropout 5 Volt Regulator National
1 TLC271CP CMOS Operational Amplifier National
2 74HC113 Quad D Flip Flop National
2  74HC390 Dual Decade Counter National
Transistors
1 2N3904 NPN General Purpose Amplifier/Switch Motorola
1 MD9s4 Dual PNP Transistor Motorola
1 MJE2955 PNP Power Transistor Motorola
Diodes
1 1N751A 400 mW, 5.1 V Zener Fairchild
4 1N4148 Fast Switching Diode Unitrode
1 MV1628 Varicap Motorola
Resistors, fixed
Values are shown on schematic diagram. Resistors are
normally 1/4 W, 5% deposited carbon type. For 1%
values, 1/4 W metal film resistors are used.
Resistors, variable
1 89PR100k 100k, 15-Turn Trimpot Beckman
Capacitors, fixed
1 638-09828 8.2 pF, Ceramic Plate Philips
1 638-70101 100 pF, Ceramic Plate Philips
1 630-03471 470 pF, Ceramic Plate Philips
3 629-03103 0.01 pF, Ceramic Plate Philips
1 DM15-220 22 pF, +5%, Silver Mica Arco
1 DM15-430 43 pF, =5%, Silver Mica Arco
1 DM15-680 68 pF, =5%, Silver Mica Arco
1 DM15-471 470 pF, =5%, Silver Mica Arco

5300MO0.06.88



Qty Part Number Description Manufacturer

Capacitors, fixed (Cont.)

1 DM15-511 510 pF, =5%, Silver Mica Arco

2 TAP2.2M35 2.2 uF, +20%, 35V, Solid Tantalum T

1 TAP22M16 22 uF, +20%, 16V, Solid Tantalum ITT

2 TAP68M10 68 pF, =20%, 10V, Solid Tantalum mT

9 C322C104M5U5CA 0.1 uF, Monolithic Ceramic Kemet
Capacitors, variable

1 300324-2-8 2-8 pF Trimmer, right-angle mount Piher
Inductors

1 1537-16 1.5uH Molded RF Coil Delevan

2 1537-22 2.7uH Molded RF Coil Delevan
Sensing Devices

1 DS125 2.7k 5% Sensistor RCL

5300M0.06.88
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5300MB MODEM BOARD

5300MB.06.88

Circuit Description

The 5300MB Modem Board is a direct connect modem that is compatible with
the Bell 103 modem signalling standard. The 5300MB module can dial in both
pulse and DTMF and contains ring detection circuitry. Protection from high
voltage transients is included as is a speaker to allow monitoring of calls.

Line Interface

Transformer T1 provides DC isolation from the telephone line. The Tip to Ring
circuit is closed by relay K1 which is driven by transistor Q2 when the modem
goes off hook. Spark Gap SG1 clamps incoming transients at about 350 volts.
Varistor V1 clamps transients passed by the transformer at 10 volts to avoid
damage to the circuitry.

Jumper JU1 is installed for connection to RJ12 and RJ13 type telephone jacks.
The jumper allows relay K2 to close the A to A1 circuit when the modem goes off
hook. The jumper is not installed when RJ11 type jacks are used.

Ring Detection Circuit

The 5300MB module is designed in accordance with the type B ringer
standard. This standard requires detection of ringing for signals from 15.3 to
68Hz at levels from 40 to 150 volts RMS. Ring voltage detection is accomplished
by diodes D8 to D11 and optocoupler IC3. Ring frequency detection (and dial
pulse discrimination) is accomplished by the microprocessor on the 5300ET
module. The RC network connecting Tip and Ring to the diode bridge provides
DC isolation and sets frequency response and sensitivity. The diode bridge
rectifies the AC ringing signal and doubles the frequency. IC3 provides isolation
and is buffered by IC8C. IC7B passes ringing signals only when the modem is on
hook. The output of the ring detection circuit is a pulse train at twice the ringing
frequency for incoming voltages exceeding approximately 35 volts RMS. Dial
pulsing on the same line will appear on the output, but at too low a frequency to
be accepted by the processor circuit.

Hybrid Circuit

The audio signals are coupled to and from the telephone line through
Operational Amplifier G2 which forms a hybrid circuit. The hybrid circuit provides
transmit and receive gain and isolates the transmit signal from the receive
circulitry.



Modem Board

The receive path signals from the line are fed to IC2A which provides a gain
of approximately 5 for low level signals. High level signals are clipped by diodes
D3 to D6 to protect the modem IC5 from transients. The receive output of the
hybrid circuit is applied to pin 16 of the modem and to the audio output driver
IC1. Modem receive sensitivity is about -50dBm.

The transmit path signals from the DTMF encoder IC6 and the transmit
signals from the modem IC are amplified by IC2B and fed to the transformer
through a 33011 resistor. The resistor sets the impedance of the modem as seen
from the telephone line at approximately 600¢). The amplified and inverted
signals from the output of IC2B are fed to pin 2 of IC2A. The same signals, but Y
without inversion, are also fed to pin 2 of IC2A by the 15k and 43k resistors. The
addition of the inverted and non-inverted signals in IC2A results in attenuation of
the transmitted signal as seen by the receive input of the modem IC. Hybrid
balance, and therefore isolation, is dependent upon the impedance presented to ¥
the hybrid circuit by transformer T1. Since this impedance varies with the
telephone line impedance, and is not truly resistive, the hybrid will not completely
reject the transmitted signals. Modem transmit output is approximately -10.5
dBm into 600¢).

Modem Circuit
IC5 is a full duplex modem that includes tone filters and is compatible with the
Bell 103 signalling standard.

The modem circuit has four operating modes, determined by the inputs on the
ALB and SQT pins. These modes are as follows:

a) Tri-state - when the ALB and SQT inputs are high, the
modem is turned off.

b) Analog Loop Back - when only the ALB input is high, the modem
connects the modulator output to the
demodulator input to allow self-test.

c) Squelch Transmitter - when only the SQT input is high, the modulator is
disabled. The demodulator remains active.

d) Operate - when the ALB and SQT inputs are low, both the
modulator and the demodulator are active.

The tone pairs used by the modem are as follows:

iy

P
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Originate mode Answer mode
Transmit Receive Transmit Receive
Space 1070 Hz 2025 Hz 2025 Hz 1070 Hz
Mark 1270 Hz 2225 Hz 2225 Hz 1270 Hz

The mode is set by the O/A’ input of pin 13. When this input is high, IC5 is in
originate mode.

An audio ground is provided by the resistive divider connected to pins 15, 18
and 19 of IC5.

Carrier detect timing is set to approximately 0.5 second by the 0.1F capacitor
connected to pin 4. Detection of a carrier causes the CD' output line to go low,
lighting the 'carrier detect’ LED on the module.

The modem circuit uses a 3.579545 MHz crystal to generate an accurate clock
frequency. This oscillator runs constantly.

Dialing

DTMF

IC6 is a DTMF encoder. The tone pair to be output is selected by the binary
code applied to pins 9, 10, 11 and 12. The binary code is latched in and the tone
generation starts when the Tone Enable input goes high. Tone generation
continues as long as Tone Enable is high. The 10k resistor and 33 pF capacitor
connected to the Tone Enable input provide a delay corresponding to the data
setup time required by IC6.

The Tone Output of IC6 is normally tri-state, but goes to 2.5 volts DC during
tone output. Q1 is used to keep the output at approximately 2.5 volts when no
tones are being created to minimize transients at the beginning and end of the
tone bursts.

The Single Tone Enable’ input is used for diagnostic purposes. When this
input is low, only one tone of the pair selected by the binary code is transmitted.
If the Group Select input of pin 4 is high or floating, the high tone is transmitted (at
approximately -4 dBm into 600(}1). If the Group Select pin is low, the low tone of
the pair is transmitted (at approximately -7 dBm into 600Q2). Normally the
combined DTMF tone pair output is approximately -2 dBm into 600().

IC6 uses a 3.579545 MHz crystal to generate an accurate clock frequency.
This oscillator only runs when the Tone Enable input is high.
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Pulse

Pulse dialing is accomplished by opening and closing the Tip and Ring circuit
approximately 10 times per second. When the modem is connected to an RJ12
or RJ13 jack, the A and A1 circuit must remain closed for the duration of the call.
For this reason, the Seize Line input signal drives K2 through IC8A, IC8B and Q3.
A separate signal must be used to drive relay K1 for dial pulsing. When Seize Line
is brought high, K1 will close, completing the Tip and Ring circuit. If the DTMF
Enable signal is kept low and BO of the DTMF code is brought high, K1 will open.
The front panel "Off Hook" LED lights whenever K1 is closed.

Audio Output

IC1 drives a speaker to provide monitoring of calls. The receive output of the
hybrid is used to drive IC1. At this output, the transmit and receive signals are at
similar levels.

Diodes D1 and D2 clip transients before the signal is coupled to the volume pot
on the front of the board. The speaker is mounted on the modem card.
Maximum audio output is approximately 100 mW.

5300MB.06.88
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5300MB MODEM BOARD

PARTS INFORMATION

Qty Part Number Description Manufacturer
Integrated Circuits
1 7805 5 Volt Regulator National
1 4011 Quad 2-input NAND Gate Fairchild
1 4069 Hex Inverter Fairchild
1 5532 Dual Operational Amplifier Signetics
1 TP5088 DTMF Encoder National
1 74HC943 Modem National
1 LM386N-4 Audio Output Amplifier National
Transistors
1 2N3904 'NPN General Purpose Amplifier/Switch Motorola
1 2N3906 PNP General Purpose Amplifier/Switch Motorola
Diodes
1 1N4148 Fast Switching Diode Unitrode
Resistors, fixed
Values are shown on schematic diagram. Resistors are
normally 1/4 W, 5% deposited carbon type. For 1%
values, 1/4 W metal film resistors are used.
Resistors, variable
1 72XR10k 10k, Single-Turn Trimpot Beckman
Capacitors, fixed
1 638-58339 33 pF, Ceramic Plate Philips
1 CQ9z2MB682 0.0068 wF, =10%, Polyester Film C+Sind.
1 TAP1MS35 1 wF, £20%, 35V, Solid Tantalum ITT
2 TAP22M16 22 yF, £20%, 16V, Solid Tantalum ITT
1 TAP68M10 68 uF, +20%, 10V, Solid Tantalum ITT
i 8100-100-25 100 pF, 25V, Aluminum Electrolytic Siemens
13 C322C104M5U5CA 0.1 wF, Monolithic Ceramic Kemet
1 344-41105 1 uF, =10%, 250V, Polyester Film Chemicon
Indicators
2 HLMP1302 LED, red H.P.

5300MB.06.88



Qty Part Number Description Manufacturer
Transformers
1 13642 Transformer James
Relays
2 LGK100-1-5 Relay Standex
Micellaneous
1 CG2-350L Surge Arrestor Clare
1 CNY17-4 Opto Coupler G.E.
1 FE200 Speaker McBride
2 HC18U 3.579545 Crystal M-Tron
1 VB8ZA2 Varistor G.E.
6 5300MiB.06.88
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Introduction

The 5300RI Reference Interface is a plug-in module designed to connect the
CSD-5300 Clock System Driver to an external reference of accurate time using an
RS232 interface. The source of time can be either another CSD-5300 unit
(connected by modem over the telephone lines), or a variety of radio receivers
specifically designed to monitor radio broadcasts of precise time information. These
radio broadcasts from stations WWV and WWVB (United States), MSF (UK), DCF77
(W. Germany), and others, are maintained by government agencies to provide a
source of accurate time information.

When the 5300Rl is connected to a modem, the CSD-5300 can phone a remote
CSD-5300 to obtain the time or answer a call and provide the time to other units. The
5300R! is used in the same manner as a 5300MB Modem Board. lts use is
transparent and appears to both user and caller as a 5300MB.

When the 5300Rl is interfaced to a WWV, a WWVB, or similar radio receiver, the
CSD-5300 is able to access the external reference to obtain the time. The 5300RlI
can communicate with a variety of radio receivers having an RS232 interface. Since
each receiver has its own protocol and format, the 5300RI has to be individually
preprogrammed to meet the requirements of the receiver. Currently, the 5300R! will
support the following radio receivers:

Manufacturer/Model Station Freq. Site
Precision Standard
Time Inc.
OEM-10, Model 1010 WWyv 2.5, 5,10, 15, 20MHz Colorado, USA
WWVH 2.5, 5,10, 15, 20MHz Hawaii, USA
Kinemetrics,
True Time Div.
60-DC WWVB 60KHz Colorado, USA
LF-DC MSF 60KHz UK
DCF77 77.5KHz Germany
468DC GOES Geostationary
satellite
Radio Code Clocks,
Cornwall, U.K.
RCCs8000

(w/ type Il Serial Interface)
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Manufacturer/Model Station Freq. Site

European Electronics Systems

Essex, U.K.

M201 MSF 60kHz UK.
DCF77 77.5kHz Germany
WWVB 60kHz Colorado, U.S.A.
WWV 2.5,5,7.5, 10, 20MHz Colorado, U.S.A.

Note: Each receiver must be ordered for a specific transmitting station, and

with an RS232 interface option. Please contact the respective
manufacturer for details.

Connections

The 5300RI plugs into the slot marked ‘5300MB/RI’ of the CSD-5300 frame. If the
upper left slot is marked ‘5300MB’ only, the clock radio will not support the 5300RlI
module. Connections with modems or radio receivers are made via the 25-pin D
connector labelled ‘RS232’, and are located at the rear panel of the CSD-5300. The
secondary channel is used for this connection, leaving the primary channel (pins 1 to
8) available for connecting the CSD-5300 to a terminal or computer as indicated in
the Installation Section. The secondary channel is wired as follows:

Pin Signal Direction
1,7 Ground -
16 Receive data in
14 Transmit data out
19 Request to send out
13 Clear to send in
20 Data terminal ready out
18 Data set ready in
12 Data carrier detect in
22 Ring detect in
23 Signalling speed in

5300RI.11.90
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Connection between the CSD-5300 and the DB25 connector of the
receiver/modem requires the following cable interface:

Hayes Smartmodems, Kinemetrics EES Radio Code Clocks

CSD-5300 STi OEM-10, 1010 60DC, LFDC Model 201 RCCs8o000
(Male DB25 {Male DB25 (Female DB25  (Female DB25 (DB25
connector) connector) connector) connector) connector)
£ 5
1 1 1 1 1
7 7 7 7 7
16 3 2 2 2
| 14 2 3 3 3
19 4 4 5 4
13 5 5 4 5
20 20 20 6 20
18 6 6 20 6
12 8 8 - 8
- 29 292 29 - -
23 12 12 -

Selection of the type of modemy/receiver is made via the DIP switch located at the
front of the 5300RI module.

DIP Switch Settings

Switch
1 2 3 4 Device
UP UP UP UP Hayes Smartmodems; all models and compatibles
DWN UP UP UP PSTI OEM-10, Mod 1010 receivers
UP DWN UP UP Kinemetrics 60-DC, LF-DC, 468DC receivers
I UP UP DWN UP EES M201 receiver
DWNDWN UP UP Radio Code Clocks, RC8000

The 'ON LINE’ LED will illuminate when the CSD-5300 is in direct control of the
5300RI module, such as when testing the module, originating or answering a
telephone call, or when accessing the radio receiver. The LED will flash off an on
when a connected modem signals that the telephone is ringing.

The 'RECEIVE DATA’ LED lights up coincident with serial data received by the
5300RI. This includes data from the radio receiver connected to the R$232 port or
instructions from the CSD-5300 processor. The LED will not flash when the
CSD-5300 unit is on-line via a modem as the received data is then relayed to the
CSD-5300 processor directly.

PO
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Hayes Smartmodems

The Hayes Smartmodem is connected between the 5300RI| and the telephone
system. The modem must be configured using its internal DIP switches to
communicate with the 5300RI. Functional settings rather than the actual settings of
individual switches are described here, as the location and number of DIP switches
may vary from unit to unit. Proper switch position should be determined for each
particular unit.

Data Terminal Ready Support RS232-C DTR lead. Do not set this signal to the fixed ON setting.

Auto Answer - OFF. Modem will not automatically answer the phone.
Data Carrier Detect - Signals the actual status of the carrier. Do not set this signal to the fixed ON
position.

Command Recognition Enabled. The 5300RI sends command codes to the modem.

Telephone Line Type - Setin accordance with the telephone system type; single or multi-line
installations.
Result Codes - These settings will not affect the operation of the unit as the 5300RI will

change these settings via software commands.

Once the interface between the 5300R| and the modem is established, the
CSD-5300 can request or provide the time as described in the Operation section of
this manual. If communication problems between the CSD-5300 and the modem are
experienced, test the modem and telephone system by connecting the modemto a
computer terminal and making a few calls.

Important Notes for Usage with all Radio Receivers

Since the date is not specified by transmitting stations, the 5300RI will reject date
information from the radio receiver and will return a date of 000000 to the CSD-5300.
this data will cause the CSD-5300 to retain its current date without change.

- The CSD-5300 provides a fixed telephone loopback time to compensate for delays
caused in the translation of data from the receiver into CSD-5300 format and thus,
DO NOT manually enter a millisecond value for the Phone offset.

Please note that radio receivers are subject to periods of poor signal reception,
and can lose lock with the transmitted signal. The 5300RI will query the receiver to
determine if the unit is in lock. If the receiver's data is considered to be of poor
accuracy, then the 5300R! will reject the data and indicate a failed phone call by
flashing the front-panel time display. The CSD-5300 status code will indicate 'P’ for
‘failed last phone update’. As such, the CSD-5300 should be set to call the receiver
at a time of the day when the quality of the reception is known to be good and the
receiver to be in lock. To determine when reception is best, consult the radio
receiver manual. Most receivers indicate a lock condition with the transmitted signal
by lighting up a front panel LED.

4 5300R1.11.90
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Following are the installation procedures for the supported receivers:

Precision Standard Time Inc. Receiver

Before installing, read the manual accompanying the radio receiver and become
familiar with its proper installation, usage and adjustment. The receiver must be
configured by setting a number of DIP switches in the receiver. The functional
settings rather than the actual switch numbers and positions are described here as
the location and number of switches may vary from model to model. Proper switch
position should be determined for each particular model.

The RS232 port should be configured for 300 baud, 8 data bits, no parity and 1
stop bit. Set the receiver to return the time in the 24-hour format. The Hour Offset is
set according to your local time zone. The propagation delay switches are set
according to the location of the receiver with respect to the transmitting stations in
Colorado and Hawaii. The Daylight Savings Time (D.S.T.) switch will determine
whether or not the receiver decodes the D.S.T. bit transmitted by the source and
switches the receiver to daylight savings time. This should be set in accordance with
individual requirements. The date information is ignored.

The CSD-5300 may now be set to call for the time as described in the Operation
section of this manual. The telephone number entered is of no consequence.

The 5300RI will query the receiver with the QA command. This consists of a 6
byte code, QAD600, that requests the time in accordance with the time zone and the
D.S.T. setting of the unit. The 5300RI expects to receive a 13 byte reply in the
following format:

QSmmSMHxooox < ¢cfr >

where:  Q is the quality byte, indicating the receiver lock status.
S is the receiver DIP switch status.
mm is milliseconds in binary.
S is seconds in binary.
M is minutes in binary.
H is the hour in binary.
X is the date, year and unused data.
<c/r>is ASCII carriage return.

The time returned is assumed to coincide with the trailing edge of the stop bit of
the <c/r>.
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Kinemetrics Radio Receivers

Before installing, read the manual accompanying the radio receiver and become
familiar with its proper installation, usage and adjustment. The receiver must be
configured by setting a number of DIP switches in the receiver. The functional
switches rather than the actual switch number of switches may vary from model to
model. Proper switch position should be determined for each particular model.

The RS232 port should be configured for 300 baud, 8 data bits, no parity and
1 stop bit. Set the receiver to return the time in the 24-hour format. The Hour Offset
is set according to your local time zone. The propagation delay switches are set
according to the location of the receiver with respect to the transmitting stations.
The date information is ignored.

The CSD-5300 configures the receiver through a series of control commands. It
places the receiver in the 'T" mode and configures the output data, whereby the
receiver returns the time on demand in the following format:

<soh> HHMMSSmmmQ <c/r> <lff>

where: h is ASCII start-of-header code, $01.
HH  isthe hour, 2 bytes, in BCD.
MM is minutes, 2 bytes, in BCD.
mmm is milliseconds, 3 bytes, in BCD.
Q  isthe 'quality’ byte, indicating lock status.
<c/r> is ASCII carriage return
<l/f> is ASCIl line feed.
The time returned is expected to coincide with the leading edge of the start bit of
the < soh> character.

The following quality characters are accepted by the 5300RI to indicate that the
time is accurate: blank ($20), comma ($2C), and asterisk ($2A). Any other quality
bytes, indicating a loss of signal for 90 minutes or more, will cause the data to be
deemed unreliable.

5300RI1.11.90
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European Electronic Systems - ESS Model M201

Before installing, read the manual accompanying your radio receiver and become
familiar with its proper installation, usage, and adjustment. The receiver must be
configured by setting a number of DIP switches in the receiver. As the location and
number of DIP switches may vary from model to model, the functional settings rather
than the actual switch numbers and positions are described here. You must
determine the proper switch positions for your particular receiver.

Configure the receiver's RS232 port for 300 baud, 8 data bits, no parity bits, and 1
stop bit. Set the receiver to return the time in the 24-hour format. The ‘Hour Offset’
is set according to your local time zone. The propagation delay switches are set
according to your geographic location with respect to the transmitting stations. The
date information is ignored.

The CSD-5300 may now be set to call and request the time as described in the
manual. The phone number entered is of no consequence.

The 5300RI requests the time information from the EES receiver by activating the
EES’ DSR (RS232 pin 6) and CTS (RS232 pin 5) inputs. The receiver then responds
by transmitting the following data via its RS232 port:

mSMHWDNYLBF  (on older units)
of  mSMHWDNYLBHF (on newer units)

where: mis the milliseconds, 1 byte in BCD; hundreds/tens
S is the seconds, 1 byte in BCD; tens/ones
M is the minutes, 1 byte in BCD; tens/ones
H is the hours, 1 byte in BCD; tens/ones
W is day of week, 1 byte in BCD; 0/ones
D is day of month, 1 byte in BCD; 0/ones
N is the month, 1 byte in BCD; O/ones
Y is the year, 1 byte in BCD; tens/ones
L is the leap year byte; $00 = not a leap year
$01 = leap year
B is the BST byte; $00 = not BST
$01 = BST
H is the health byte; it is $3F if the receiver is aligned to the radio service.
F is the frame byte $FF, which indicates the last byte in the sequence.

The time returned is expected to coincide with the time the CTS and DSR inputs to
the receiver go active. The software compensates for the time required to transmit
the data to the CSD-5300. Note that the EES radio receiver can provide the time only
to the nearest 10 milliseconds. The 5300RI can operate successfully with both data
formats of the EES radio receiver described above.
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Radio Code Clocks Radio Receivers - RCC8000

Before installing, read the manual accompanying the radio receiver and become
familiar with its proper installation, usage and adjustment. The RCC receiver must be
ordered from factory with a Type 2 Serial Interface. The receiver must also be
configured by setting a number of DIP switches in the receiver.

The RS232 port of the receiver should be configured for 300 baud, 7 data bits, no
parity, and 2 stop bits.

When updating the time from the radio receiver, the 5300RI requests the time from
the RCC8000 by sending a Time-Request byte ‘T’. The time data is returned from the
receiver in the following format:

HH:MM:SS.mmm DD/MM/YY DDD W S<c/r><lff>

where HH is the hour, 2 bytes
MM is the minutes, 2 bytes
SS is the seconds, 2 bytes
mmm is the milliseconds, 3 bytes
DD/MM/YY is the date, 8 bytes
DDD is the day of the year, 3 bytes
W is the day of the week
S is the status byte
<c/r> is the carriage return
<l/f> isthe line feed

All characters are in ASCII, and the blank spaces are sent as shown ($20 in ASCII),

for a total of 31 bytes.

The actual time is expected to coincide with the leading edge of the start bit of the
Time-Request byte. The 5300RI adds a time offset equal to the length of the Request
byte and the 31 byte data string to maintain the accuracy of the time information.
The CSD-5300 will accept the time data as correct only when the Valid Time bit of the
Status Byte is high and the Reject Code bit of the Status Byte is low. This ensures
that the CSD-5300 will not accept invalid time data from the receiver.

5300RI.11.90
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Circuit Description

The circuitry of 5300RI Reference Interface module is based on the Mitsubishi
M50747 microcontroller. The microcontroller interfaces on one side with the 5300ET
Electronic Timer module and, on the other side, with the interface device selected by
the user, be it a modem, radio receiver or some other source of reference time.

The microcontroller U9 operates at an internal clock rate of 1MHz. This rate is
obtained by dividing down the frequency of the 4MHz crystal X1.

The microncontroller is monitored by watchdog U8. This watchdog circuit
initializes the controller during power-up by momentarily lowering its pin 6. This low
pulse is fed to the microcontroller reset at pin 28 of U3. The watchdog also monitors
the supply voltage and the operation of the microcontroller. If the supply voltage
drifts out of tolerance, or if the microcontroller fails to strobe pin 7 of the watchdog
U8 at least once a second, then the watchdog will force a reset.

User selected options are enabled by the Device Select DIP switch SW1 and read
by the controller U9 at pins 33 through 40.

5300ET Interface

The interface with the 5300ET module is handled by a subprogram called the 'MB
Interface’, or Modem Board Interface, since the 5300RI module appears to the
CSD-5300 unit as a 5300MB module. This simplifies the operation of the unit and
preserves the existing hardware and software developed for the CSD-5300 Clock
Driver.

The microcontroller monitors nine control signals from the 5300ET module. These
are the four DTMF codes, DTMF Enable, ORG/ANS, SQT, ALB and Seizeline. The
control signals indicate when and how the 5300ET is to place an outgoing call, the
phone number, dialing delays, tone or pulse dial, self-test, etc. The 5300RI responds
with three control signals, that is, the Card Present, Carrier Detect and Ring Detect.
The Ring Detect alerts the 5300ET when an incoming call is detected and thus, will
initiate the answering process. The Ring Detect signal at P1-5 is generated by ring
counter U7. A 62 Hz logic level signal is generated at pin 3 of U7 when pin 12 of U7
is taken low by pin 42 of microncontroller U9. Pin 42 of U3 is programmed to go low
coincident with a low appearing at pin 11 of U7 which can be traced back to the Ring
Detect input on the RS232 port at the rear of the unit.

The serial data signals ET-TXD and ET-RXD from the 5300ET module are routed,
via digital multiplexers U1 and U2 and as selected by pins 24 and 25 of the
microcontroller Ug, to either the microcontrolier UART at pins 20 and 21 of the
microcontroller U9, the rear panel RS232 port via receiver/driver U11, or they will be
shorted together to constitute a digital loopback to the 5300ET module for
self-testing purposes. Alternatively, the microcontroller UART serial receive/transmit
signals from pins 20 and 21 of U9 can be routed, via the same multiplexers U1 and
U2, to the rear panel RS232 port via receiver/driver U11.
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Modem/Radio Receiver Interface

The 5300RI microcontroller interfaces with the modem or radio receiver via the
secondary channel of the rear panel RS232 port. The Data Set Ready, Data Carrier
Detect, Ring Detect, Speed and Clear to Send are the control inputs to the 5300RI
while the Request to Send and Data Terminal Read are the control outputs. Serial
data is transmitted on the TXD line and received on the RXD line. The data and
control signals are driven by the RS232 interface formed by U4, U5 and U11. U11
contains a voltage doubler/inverter and powers U4 and U5 with +8V. The output of
U4 is further buffered from TTL to CMOS levels by buffer U3.

The serial data signals TXD and RXD from the R$232 port are routed by digital
multiplexers U1 and U2 to either the 5300ET serial data port at pins P1-5 and P1-K or
to the microcontroller UART at pins 20 and 21 of UQ.

Operation

Once the desired modem or radio receiver has been connected to the rear panel
RS232 port, as described in the Connections section of this document, DIP switch
SW1 located at the front of the 5300RI module should be set to select the specific
device.

When the modem detects an incoming call, it will lower the RS232 Ring Detect
Signal at pin P1-C. The microcontroller U9 senses the low signal and coincidently
lowers its pin 42, enabling the ripple counter U11 and, consequently, indicating this
condition to the 5300ET module. If the Telephone Answer switch on the 5300ET
module is enabled, then the 5300ET will request the 5300RI module, via the control
lines, to answer the phone. The 5300RI connects its UART serial data to the RS232
port via multiplexers U1 and U2, and transmits a set-up and Answer command to the
modem. When the 5300RI detects a low on the RS232 Carrier Detect signal at pin
P1-2, it will lower pin P1-S, the Carrier Detect signal to the 5300ET. Then the
microcontroller connects the serial data lines ET-TXD and ET-RXD from the 5300ET
to the serial data lines of the modem via the R$232 RXD and TXD lines. The caller
then communicates directly with the 5300ET module. The microcontroller continues
to monitor the Seizeline signal from the 5300ET and the Carrier Detect signal from
the modem. Either one of these signals going false will cancel the call.

Similarly, the 5300ET calls out by indicating the phone number, pulse or tone dial
and pauses to the 5300RI module via the control signals. The 5300RI then decodes
the dialing sequence, translates the sequence to proper instructions for the modem
and transmits the set-up and Dialing commands to the modem. The 5300R! also
monitors the Carrier Detect signal from the modem and, when this signal goes active,
it relays the signal to the 5300ET by lowering line P1-S to the 5300ET. The 5300RI
then connects the serial data lines form the 5300ET to the serial data lines of the
modem via the RS232 port. The 5300ET then communicates directly with the remote
CSD-5300 to obtain the correct time.

If interfaced to a radio receiver, the 5300R!I will not respond to a Ring Detect signal

from the RS232 port. When the 5300ET initiates an outgoing call, the 5300R! detects
and decodes the dialing sequence from the 5300ET. The 5300RI ignores the

10
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telephone number and connects the microcontroller UART line to the radio receiver
connected to the RS232 port. The 5300R! then transmits a set-up command to the
receiver to format the data and requests the time and receiver status. The 5300RI
examines the status data from the receiver to confirm that the receiver is locked to
the transmitting radio station. The 5300RI then locks the internal software clock to
the received time. It then verifies the received data by requesting the time again and
comparing the received data to the internal software clock. To be acceptable, the
comparison must match on three successive attempts. The 5300RI makes a
maximum of ten attempts. If the result is invalid, the 5300RI sets an internal error
flag. It then connects its UART serial data lines to the serial data lines of the 5300ET
module and lowers the Carrier Detect signal to the 5300ET to indicate that is ready to
provide the time.

The 5300ET assumes that it is talking to another CSD-5300 and, as such, will
request the status, loopback delay, time and date from the 5300RI. The 5300RI
emulates another CSD-5300 and provides the data stored in its software clock to the
5300ET to compensate for any delay in calculating the time from the raw data, thus
the user should not enter a millisecond phone delay to the CSD-5300 when using a
radio receiver. As radio transmissions do not indicate the date, the 5300RI will
provide the date as '00 00 00, causing the 5300ET to keep its current date. If the
5300R! does not contain the proper time, it will send a 'T’ (Time unavailable) to the
5300ET and the CSD-5300 unit will indicate a 'Phone Update Failed’ condition by
flashing the front panel display.

11
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PARTS INFORMATION

Qty Part Number Description Manufacturer
Integrated Circuits

1 7805 5 Volt Regulator National

1 M50747E-SP Micro Controller Mitsubishi

1 LT1081 RS232 Transceiver Linear Tech.

1 DS1232 Micro Monitor Dallas Sem.

1 DS1488 Quad Line Driver National

1 DS1489 Quad Line Receiver National

1 74HCT244 Octal Buf/Line Driver National

1 74HC04 Hex Inverter National

2 74HC253 Multiplexer National

1 4060 CMOS Counter Fairchild
Resistors, fixed
Values are shown on schematic diagram. Resistors are
normally 1/4W, 5% deposited carbon type. For 1%
values, 1/4 W metal film resistors are used.
Capacitors, fixed

1 629-03103 0.01 ¢F, Ceramic PlatePhilips

4 TAP2.2M35 2.2 uF, £20%, 35V, Solid Tantalum ITT

i TAP68M10 68 «F, £20%, 10V, Solid Tantalum ITT

5  (C322C104M5U5CA 0.1 «F, Monolithic Ceramic Kemet

2  681-58339 33 pF, Ceramic Plate Philips
Switches

1 76PSB08S 8-position DIP switch Grayhill
Indicators

2  HLMP1502 LED. Green H.P.

1 HC18

5300Rl.10.89

Miscellaneous
4.0 MHz Xtal Oscillator
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5300CD CLOCK DRIVER

5300CD.06.88

Circuit Description

The 5300CD Clock Driver module converts the impulse drive provided by the
5300ET module into an alternating phase 12 volt pulse suitable to drive up to 25
impulse clocks. It also detects a successful or failed impulse drive output and
reports this status to the 5300ET module. This allows the 5300ET module to
ascertain the time of the impulse clocks. In addition, the 5300CD module
provides short-circuit and overcurrent protection as well as it ensures clean
handling of the pulse drive during start-up or power failure.

Clock Drive

The 5 volt, negative going, 0.3 second wide pulses from the 5300ET module
enter the 5300CD module at pins A and C. They are AC coupled through a 1pF
capacitor, a 3.3M pull-up resistor and a diode connected to +5 volts. This
ensures that the pulses will be shut-off within approximately half a second upon
failure of the 5300ET module.

The pulses are then converted into approximately 13 volt pulses by
comparators IC2A and IC2C and inverted by IC1C and IC1D. The resulting pulses
drive the RS flip-flop formed by gates IC1A and IC1B. The flip-flop changes state
on the starting edge of each pulse. For example, when the phase 1 drive pulse
goes low, the output of IC1B, at pin 4, will go high. The output of iIC1B is coupled
through a 4.7k resistor to the Hex FET Q2. This turns on the pull-down on the
phase 2 output. Thus, each flip-flop output turns on the pull-down of the opposite
phase. Consequently, one of the two Hex FETs Q1 and Q2 is always on and it
corresponds to the opposite phase pulse.

Besides driving the RS flip-flop, the outputs of inverters IC1C and D generate a
positive pulse on their own phase. That is, the phase 1 pulse as a negative pulse
in IC1C pin 10. This is coupled through a 10k resistor to the bias driver transistor
Q6 which, in turn, drives the output transistor Q4. Feedback from the collector of
Q4 to the base of the bias driver transistor Q6 controls the rise time of the pulse
and limits it to approximately 500p.sec. Thus, when a phase 1 drive pulse enters
the module, the phase 2 output would be held low while a positive going pulse of
approximately 12 volts will be generated on the phase 1 output.

The outputs of Q4 and Q5 also drive an indicator LED located at the front of
the module to visually indicate that the pulse has been sent out successfully.



Clock Driver

Status Report

Additional circuitry protects the output from over-current conditions and
reports the success or the failure of the pulse to get through to the 5300ET
module. For example, in the case of a short circuit on the phase 1 output, the
excessive draw of current of driver transistor Q4 will result in a voltage drop
greater than half a volt on the two 3.3() resistors connected in parallel to its
emitter. This signal, after being level adjusted by emitter follower Q10, will turn on
transistor Q11. This will force a reset condition on flip-flops IC3A and B creating a
high on their Q' outputs. This high is fed to the D inputs of flip-flops IC5A and B
via inverters IC4E and D.

On the other hand, the end of the incoming pulse results in a positive going
edge at IC1C. This edge, after being buffered by IC4C and F, clocks the low
presented by IC4E to the D input of IC5B and results in a low at its Q output. This
low, representing the failure of a pulse to get through, is sent to the 5300ET
module for further processing. Therefore, a failure is reported on a pulse by pulse
basis.

Overcurrent Protection

When an overcurrent condition resets IC3A and B, their Q outputs cause
shut-down transistors Q7 and Q9 to turn off the phase 1 and 2 outputs. No
further output drive will be attempted until the next pulse clocks IC3A and B.

Power Failure Detector

1C2D and associated components form a power failure detector that ensures
an orderly start-up and shutdown under power failure conditions. When the
incoming + 13 volts is less than approximately 12 volts, the output of IC2D will be
held low. This forces the output of IC2B high which, in turn, resets IC3A and B
and inhibits the output drivers via shutdown transistors Q7 and Q9. It also reports
that no pulse is being sent via the phase 1 OK and phase 2 OK outputs as
previously described. When the + 13 volts raises above 12 volts, IC2D is turned
off and the 2.2, F capacitor to ground is allowed to charge up via the current
source Q3. Thus, the circuitry will be enabled approximately 1 sec. after power

up.

2 5300CD.06.88
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PARTS INFORMATION

Qty Part Number Description Manufacturer

Integrated Circuits

1 LM339 Low Power Low Offset Quad Comparator National
1 4049 Hex Inverting Buffer Fairchild
1 4011 Quad 2-input NAND Gate Fairchild
2 4013 Dual D Flip Flop Fairchild
Transistors
1 2N3904 NPN General Purpose Amplifier/Switch Motorola
6 2N3906 PNP General Purpose Amplifier/Switch Motorola
2 MJE2955 PNP Power Transistor Motorola
2 IRF731 Power FET Int. Rect.
Diodes
1 IN751A 400 mW, 5.1 V Zener Fairchild
3 1N4148 Fast Switching Diode Unitrode
Resistors, fixed
Values are shown on schematic diagram. Resistors are
normally 1/4 W, 5% deposited carbon type. For 1%
values, 1/4 W metal film resistors are used.
Capacitors, fixed
2 TAP1M35 1 uF, =20%, 35V, Solid Tantalum ITT
5 TAP2.2M35 2.2 uF, +20%, 35V, Solid Tantalum T
1 TAP22M16 22 uF, +20%, 16V, Solid Tantalum ImT
3 (C322C104M5U5CA 0.1 wF, Monalithic Ceramic Kemet
Indicators
2 HLMP1302 LED, red H.P.

5300CD.06.88
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5300CD-24 CLOCK DRIVER

5300CD-24.12.88

Circuit Description

The 5300CD-24 Clock Driver module converts the impulse drive provided by
the 5300ET module into a 24 volt alternating phase pulse suitable to drive up to 25
impulse clocks. It also detects a successful or failed impulse drive output and
reports this status to the 5300ET module. This allows the 5300ET module to
ascertain the time of the impulse clocks. In addition the 5300CD-24 module
provides overcurrent protection, as well as it ensures clean handling of the pulse
drive during start-up or power failure.

Clock Drive

The 5 volt, negative going, 0.3 second wide pulses from the 5300ET module
enter the 5300CD-24 module at pins A and C and are inverted by U8A and U8B.
The circuit consisting of U7A, a 2.2 M( pull-up resistor, a 0.68 yF capacitor and
diode D4, ensures that, in case of failure of the 5300ET module, the pulses will be
disabled within approximately 0.5 seconds.

The resulting inverted pulses from U8A and B drive the RS flip-flop formed by
gates U8C and U8D. The flip-flop changes state on the starting edge of each
pulse. For example, when the Phase 1 Drive goes low, the output of U8C, at pin
10, will go low. The output of U8C is coupled through a 22K} resistor and 10pF
capacitor to transistor Q13, the collector of which is connected to the gate input
of HEX FET Q17. This turns on the pull-down on the Phase 2 output. An identical
circuit turns on the Phase 1 output. Thus, the flip-flop outputs turns on the pull
down of the opposite phase pulse.

The outputs of inverters U8A and U8B also generate a positive pulse on their
own phase. This pulse alternatively turns on the differential amplifiers formed by
Q6-Q7 and Q4-Q15 which, in turn, enable HEX FET Q10 and Q16. The
approximately 37V voltage required to turn on the HEX FET is created by the
boost circuit formed by the 100(} resistor, diode D3 and the 0.1 F capacitor
connected to the Phase 1 Output, when Q10 is off. An identical circuit is provided
for the Phase 2 circuitry.

Status Report

Additional circuitry protects the output from overcurrent conditions and reporis
the success or the failure of the pulse to the 5300 ET module. For example, in the
case of a short-circuit on the Phase 1 Output, the excessive current draw of
transistor Q10 will result in a substantial voltage drop on the two 6.8() resistors



Clock Driver

connected in parallel to its emitter. This signal, after being level adjusted by
emitter follower Q5, turns on transistor Q11. This forces a reset condition on
flip-flops U3A and B, creating a low on their Q outputs. This low is fed to the D
inputs of flip-flops U4A and B.

The end of the incoming pulse results in a negative going edge at U8A. This
edge after being inverted by U7B, clocks the low presented by U3A to the D input
of U4A and results in a low at its Q output. This low, representing the failure of a
pulse to get through, is sent to the 5300ET module for further processing.

Overcurrent Protection _
When an overcurrent condition resets U3A and B, a high level from their Q

outputs turns on transistors Q9 and Q12. These transistors, in turn, disable

transistors Q10 and Q16 and consequently turn off the Phase 1 and 2 outputs.

Power Failure Detector

U2A and associated components form a power failure detector that ensures an
orderly start-up and shut-down under power failure conditions. When the
incoming + 13 volts is less than approximately 12 volts, the output of U2A will be
held low. This forces the output of U2C and D low which, in turn, resets U3A and
B and inhibits the output drivers via shut down transistors Q9 and Q12. It also
reports that no pulse is being sent via the Phase 1 OK and Phase 2 OK outputs as
previously described. When the + 13 volts raises above 12 volts, U2A is turned
off and the 2.2 uF capacitor to ground is allowed to charge up via the current

source Q3. Thus, the circuitry will be enabled approximately 1 sec after power up.

24V Switching Regulator

U1 and associated components form a boost regulator that converts 13V into
24V. The regulator is turned on when the + 13V raises above 12V. Energy is
stored in the 540.F inductor while the regulator is on, and then transferred with
the input voltage to the 220.F output capacitor for filtering, when the regulator is
off. A control signal is fedback to the LM3578 comparator section for output error
detection. The 0.001uF capacitor sets the frequency of oscillator U1.

5300CD-24.12.88
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Parts Information

Qty Part Number Description Manufacturer
Integrated Circuits
1 74HCO0 Quad 2-input NAND Gate National
2 74HC74 Dual D Flip Flop National
1 74HCO02 Quad NOR Gate National
1 LM385Z-1.2 -1.2 Volts Voltage Reference National
1 LM339 Low Power Low Offset Quad Comparator National
1 LM3578 Switching Regulator National
Transistors
4 [RFD1Z3 Power FET Int. Rect.
10 2N3904 NPN General Purpose Amplifier/Switch Motorola
2 2N3906 PNP General Purpose Amplifier/Switch Motorola
Diodes
2 1N4148 Fast Switching Diode Unitrode
1 1IN751 400 mW, 5.1 V Zener Fairchild
1 1N5818 Schottky diode IR
Resistors, fixed
Values are shown on schematic diagram. Resistors are
normally 1/4 W, 5% deposited carbon type. For 1%
values, 1/4 W metal film resistors are used.
Capacitors, fixed
4 638-10109 10 pF, Ceramic Plate Philips
1 SF10000/63V 0.01 uF, +2%, Polystyrene Evox
2 342-45-104 0.1 wF, +10%, Metallized Film Philips
1 TAP.68M35 0.68 1F, +20%, 35V, Solid Tantalum T
1 TAP6.8M35 6.8 pF, +£20%, 35V, Solid Tantalum ITT
2 SX25VB221M12X20 220 pF,-25 V, Aluminum Electrolytic Chemicon
1 629-03103 0.01 uF, Ceramic Plate Philips
1 SF2200/63V 0.0022 uF, =2%, Polystyrene Evox
Indicators
2 HLMP1302 LED, red H.P.

5300CD-24.12.88






5300PS POWER SUPPLY

Circuit Description

The 5300PS Power Supply module accepts an AC input between 95 and 135
Volts, 60Hz, and an optional external battery backup voltage between 20 and 27
Volts. Either of these inputs is converted to the +5, +13 and +9 Volt power
outputs required by this unit.

The circuitry of the 5300PS module consists of two power converters. The
primary converter provides 27 Volts DC from the AC input and diodes it with the
optional 24 Volts from the external battery. The secondary converter accepts the
output of the first stage and converts it into the required power outputs.

Since these two stages are virtually identical, only the primary converter wm be
discussed in detail.

Primary Power Converter

The AC supply enters the module at pins 1/A and 3/C after being passed
through the 1 Amp. magnetic circuit breaker located at the rear of the unit. Itis
then fed to a filter network consisting of two 0.005 pF capacitors to ground, a
small toroidal filter transformer and another 0.005 F capacitor. This filter
prevents the switching noise contained in the supply from reradiating into the
power line.

The AC signal is then fed to a bridge rectifier and filtered by two 33 pF
capacitors and a 31 pH inductor. The resultant 160 Volts DC (for a nominal line
voltage of 115) is the input to the primary power converter.

The primary power converter is a discontinuous, current mode, fly-back
converter that provides an output of nominally 27 Volts. Control for this converter
is provided by the controller UC3842 and timer NE555 which generates the
approximately 60 kHz reference frequency for the converter.

Upon connecting AC power, the 160 Volts are applied to the primary winding
. of the coupled inductor and, through a 56K, 1W, bleed resistor, to pin 7 of the
P controller. The bleed resistor charges the 220, F capacitor connected to pin 7 of
the controller. Until the voltage of the capacitor reaches approximately 16 Volts,
the internal circuitry of the controller is off, thus providing negligible current draw.
Once the voltage of the capacitor reaches 16 Volts, the controller switches on,
providing +5 Volts at the reference output pin 8. The +5 Volts are fed to the

e —
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Power Supply

power supply LED to indicate when the converter is operational. It also provides
the voltage required by the timer to osciliate. The 60 kHz output from pin 3 of the
timer is presented to pin 4 of the controller.

When the controller switches on, its output at pin 6 provides an approximately
square wave drive. This is sent to the gate of the Power Switching FET IRF731
through a 33Q) resistor. When this signal goes high, the FET turns on and
supplies the 160 Volts across the primary of the coupled inductor. This condition
is maintained until the current through the primary reaches a pre-determined
value. The current is sensed by the two parallel 2.7(} resistors connected to the
FET. The resulting low voltage signal is filtered by the 1k resistor and 220pF
capacitor and presented to the current sense input of the controller at pin 3.
When the current at pin 3 of the controller reaches the value determined by its
voltage feed-back circuitry, the FET will go off until the beginning of the next
cycle.

When the FET is off, the power stored in the coupled inductor is unloaded via
two different paths. First, via the MR811 diode connected to the 220.F capacitor
and pin 7 of the controller. Second, by the secondary winding of the coupled
inductor via the MR821 diode connected to the two parallel 100,.F, 35 Volt
capacitors. Once the converter is on, the 56K, 1W, bleed resistor cannot provide
sufficient power to drive the control circuit. Thus, the power is provided by the
auxiliary winding of the coupled inductor via the MR811 diode. That is, the
controller is actually bootstrapping its own power supply.

The controller output, pin 7, is applied to its feedback input, pin 2, via the 15K
and 3.4K voltage divider. This voltage is compared to an internally generated 2.5
Volt reference that controls the current sensing limit at which the controlier
switches off on each cycle. The stability of the feedback loop is determined by
the compensation components connected to pins 2 and 1 of the controller. The
feedback results in approximately 13.5 Volts being maintained at pin 7 of the
controller and an output voltage of approximately 27 Volts. These values are
determined by the turns ratio of the auxiliary and the secondary windings of the
coupled inductor.

Some energy is stored in leakage inductance and shouid be removed when
the FET is off. This is accomplished by a dissipative clamp consisting of the high
speed UES1106 diode, a 10K, 5W, resistor and a 0.22u.F capacitor connected
across the coupled inductor.

The resulting 27 Volts output is connected to the 24 Volt DC supply of the
external battery via a diode bridge and two 2 Amp. protection fuses. The power
from the external battery enters the module at pins E and H. Since the 27 Volts
are floating and a diode bridge is provided, the polarity and grounding
configuration of the 24 Volts from the external battery is not significant.

5300PS.06.88
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Secondary Power Converter

The secondary power converter accepts the 27 Volits from the primary
converter or the 24 Volts from the external battery backup and converts either
voltage into the power outputs required by the unit.

The power outputs are +5 Volts which exits the module at pins 9 and K, +13
Volts which exits at pins 11 and M and +9 Volts at pins 13 and P via a 1N4001
diode. The +9 Volts will be slightly over 12 Volts when either the external battery
or AC is present and will drop to 9 Volts when neither AC or the external battery
are present and the system reverts to its internal 9 Volt battery to maintain the
primary time keeping functions of the unit.
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5300PS POWER SUPPLY

PARTS INFORMATION

Qty Part Number Description Manufacturer

Integrated Circuits

2 LM555CN Timer National
"’ 2 UC3842N Pulse Width Modulator Unitrode
Transistors
1 IRF543 Power FET Int. Rect.
1 IRF731 Power FET Int. Rect.
,,,,,, Diodes
1 1N4001 General Purpose Silicon Diode Tl
2 1KAB40E Bridge Rectifier IR
3 MR811 1 Amp. Fast Recovery Diode Motorola
3 MRs21 5 Amp. Fast Recovery Diode Motorola
1 UES1106 2 Amp. Ultra Fast Recovery Diode Unitrode

Resistors, fixed

Values are shown on schematic diagram. Resistors are
normally 1/4 W, 5% deposited carbon type. For 1%
values, 1/4 W metal film resistors are used.

Capacitors, fixed

2 638-10229 22 pF, Ceramic Plate Philips

2 630-03221 220 pF, Ceramic Plate Philips

2 CQ9z2MB102 0.001 uF, +10%, Polyester Film C+Sind.

2 8100-100-25 100 wF, 25V, Aluminum Electrolytic Siemens

1 SM200VB33 33 1F, 200 V, Aluminum Electrolytic Chemicon

6 (C322C104M5U5CA 0.1 wF, Monolithic Ceramic Kemet

3 0047JE12 0.0047uF, 125VAC, Metallized Polyester T8C

2 (C344-45224 0.22 pF, 250V Polycarbonate Film Philips

1 SX25VB221M12X20 220 uF, 25 V, Aluminum Electrolytic Chemicon
,,,,,, Indicators

1 HLMP1302 LED, red H.P.

5300PS.06.88
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