bc635VM E/bc350V XI
Time and Freguency Processor

8500-0019

User’s Guide
Rev. D
June 2000



This Page Intentiondly Left Blank



Declaration of Conformity

Application of Council Directive(s) 89/336/EEC

Standard(s) to which Conformity is Declared EN 50081-1, EN 50082-1

Manufacturer’s Address _6781 Via Del Oro, San Jose, CA, USA 95119-1360

Importer’s Name

Importer’s Address

Type of Equipment Electronics
Model No. bc635VME/350VXI
Seria No. Y ear of Manufacture

I, the undersigned, hereby declare that the equipment specified above
conformsto the Directive(s) and Standard(s).

1997

Place Datum, Inc.
(Signature)
Date October 8, 1997 Ronad L. Holm
(Full Name)

Engineering Manager

(Position)




This Page Intentiondly Left Blank



bc635VM E/bc350V X
TIME AND FREQUENCY PROCESSOR

TABLE OF CONTENTS
SECTION PAGE
CHAPTER ONE
INTRODUCTION

1.0 GONENEL..... .ottt bbb R R b b a et e et e e e nrenre s 1-1
1.1 KEY FEALUMES.......eeeeceeee ettt ettt e e st e e s s e e e e ane e e enn e e s ann e e snneesanneesnnes 1-1
A 01V o= Y= o T S 1-2
GRS 0 < o 1 o= 1o 0/ TSR 1-3
1.3.1 TimeE COUE REBHEY .........ooiiiiiirieeieeeee ettt e nre s 1-3
1.3.2 TIME COUE GENEIGLON ........eeiveeieeieesieeieeeestee st see st e tesee e sbeseesseesaesseesseesbesneesreenseaneans 1-3
1.3.3 BUS CharaCLENiTHCS. .. .oveieeieriesiisiieiee ettt sttt bbbt a et snennenre s 1-3
1.34 Digital INPULS.......eeeeiriieiieiestee ettt sbe e e sbeesae s e e s seenbeeneesreensenneans 1-3
1.35 Externa 10MHZ INPUYOULPUL ........ccceerreeeeseesieeeesieeseeseeseesseseesseessesssesseessessessseessessenns 1-4
1.3.6 Digital OUIPUES. ....c..eeiveeeeeiiestieieeeesiee e ee st seesre e ae e e saeesbesseesseessesseesseesbesneesseenseaneans 1-4
1.3.7 Ostillator CONrol OULPUL ........ccueeeeiieerieeieseesieeeesseesseeseesseesseseesseessesssesseessesssssseessessenns 1-4
1.4 Environmenta SPECITICAIONS. ......ccueiiirieeieeieiee et sne s 1-4
1.5 FUNCHONA OVEIVIEIW ...ttt st st sbe ettt b b nre s 1-4
ST I o 1= RSSO 1-4
1511 TimMESYNC MOE.....ccouieiicieeie ettt r et e e e nneeeennee e 1-4

N O 0= o1 0 TSR 1-5

1513 SEETIME oottt ettt bbbttt e e b e b nne s 1-5
I S O = USRS 1-5

1515 S LOCE OFfSEL.....coiiieiitisiesiieeee ettt sre s 1-5
1.5.1.6 Set Propogation DEEY ........ccocvrieiieriiniiniese et see e s 1-5

3N A D - YL PSSR S PPN 1-6

152 TIME COUE......c.eeeieiiesieeiee ettt ettt s e bt be st e s reenee e e e s seenbesneesreenaeaneans 1-7
1.5.2.1 DECOUE.......coueeuieuieieite sttt sttt ettt sttt bbb bt st et et naesbenre s 1-7
1.5.2.2 GENEIELE......coeeieieeeiee ettt sttt et e se e e bt e s ae e e b e e saneesbeesnseenseesaneenneeeans 1-7

TG TS o 0 RSSO 1-7
1.5.3.1 Heartbeat (Periodic) OULPUL ...........cceiirieiesieeeieeesie e sneas 1-7
IS TC T2 {0 o= U111 | 1-7
1.5.3.3 BEVENMEINPUL ...ttt s n e smn e e nne e 1-8
1.5.3.4 FrequenCy OULPUL .........ccceeeiiieeiiieesieeesitee s sieee et e e e s ssne e s ssn s snseesneeesnnes 1-8

Y 101 (< £ (V] o £ T TP TR 1-8
155 OSCIHIEOr PAraMELErS......c.coviiiiiiieieeiiie ettt sre b nre s 1-8
156 SYNCRTC TiIMeto EXIEMNE TIME ...cueiiiiiiiieie et s 1-8
1.5.7 BOBIO RESEL. ..ottt bbbttt e nenre s 1-8

Datum Inc bc635VME/be350V X1 Time and Frequency Processor (Rev. D) i



TABLE OF CONTENTS

CHAPTER TWO
INSTALLATION AND SETUP
2.0 VME/NXI Compatibility SIITCNES.........ccviiiiirierieiiseeee e 2-1
2.1 VMEDUS Base AQOress SEIECHION. ........coiieierie ettt 2-2
2.2 bc350VXI Logical AAAreSS SEECHION.........ccuvieeieerieeiesieesie e eesee et e e ae e neeee e 2-2
2.3 JUIMIEYS ... ettt ettt ettt ettt et be e e et e sbe e s et e e he e s as e e be e eaee e be e e mn e e be e eab e e beeenneeaseesaneenneeenneennas 2-3
B 1 ' = | = T o S 2-5
CHAPTER THREE
INTERFACES
A O T 0= - TSR 31
3.1 Datalnput and OULPUL..........ccueeeeieerieeieeeesieeeeseeeseeeesseessessee e essesseesseesesseesseensesseesseessessennns 31
CHAPTER FOUR
FIFO DATA PACKETS

T O T g1 - USRS 4-1
4.1 Writing Dal@a PaCKeLS ........cceeiieeecee ettt et nne e 4-1
4.1.1 Packet “A” - Sdect TFP Operationa MOGE..........cccveeeierieieie e 4-2
4.1.2 Packet “B” SEMEOr TIME....ccueiuiieieieieiiesie sttt b e e 4-4
4.1.3 Packet “C” Command INPUL.........coiiiieiieieeeesee et 4-5
4.1.4 Packet “D” Load D/A CONVEITEN........c.oceerieeeecee e eeesee st eie e e e e sae e se e snee s 4-5
4.1.5 Packet “F’ Heartbeat (Periodic) CONrol ..........cccoveriiiiiienieseereeee e 4-6
4.1.6 Packet “G” OffSat CONIOL.......ceiiririeieierie et 4-9
4.1.7 Packet “H” Set Time Code Format for Mode 0.........cocviiineeiiinieneeesee e 4-10
4.1.8 Packet “1” ClOCK SOUCE SEIECL.......couiiiiiie et 4-10
4.1.9 Packet “J Send Data TO GPS RECEIVES .......cociiieieieiesiesese et 4-10
4.1.10 Packet “K” Select GEnerator COE.........c.ccveriereereeieeieseesieseeseesee e sreeee e sse e 4-11
4.1.11 Packet“L” Set ReAl TIME CIOCK ....cuveieiiiesiesie e 4-11
4.1.12 Packet “M” Local Time Offset Select (GPSModes Only) ......coceveverereenienienenieseenes 4-12
4.1.13 Packet “O” Request Data From The TFP........coviieieeesece e 4-13
4.1.14 Packet “P’ Path SEECHON.......cccooiiieieiee e 4-15
g T R T o 1 o1 PP 4-15
4.1.14.2 Upper Nibble Bit DESCIiptioNS.........cciveieeeereeieseesie e seesie e seesee e e eneesneens 4-16
4.1.15 Packet “ Q" Set DIsCIPliNING GalN.......cooeeiiiiiieeie et s 4-17
4.1.16 PaCKEL “S’ SELY I ...cviiiiiiieeieeie et bbb 4-17

i bc635VME/bc350V X1 Time and Frequency Processor (Rev. D) Datum Inc



TABLE OF CONTENTS

CHAPTER FIVE
PROGRAMMING EXAMPLES

5.0 GENEIAL....eeceeeieieee et bbb ettt ettt bbb ens 5-1
5.1 Reading TIME ON DEMENG .......oceiiiiiieiiisiie ettt st r et sbe e sae e 51
5.2 Externa EVENt TiME CaoLUIE..........ccoieieeierieeeesteesieeeesteestessaesseesaesseesseesesseesseessessesssesnsesseesns 5-2
5.3 Program Periodic Frequency Of 1000 HZ ..........ooeiiiiiiiieieeee e e 5-2
54 Sat Mode 1 and the MG Or TIIME .....cceeueeierieeeecieereeee e e e e sae et e e e eae e sneeeeenee e 5-3
55 Sdect Mode O (IRIGB)and Advance TFP 2.5 MilliSeconds..........ccoeenerienieneeneseneeee e 5-3
CHAPTER SIX
INPUTSAND OUTPUTS

6.0 1NPULS @NA OULPULS. ......cveeeeeieeesieeieeiesieeieseesseestesseesseesteeseesseesseeseesseesseensesseesseensesneesseensesseenes 6-1

CHAPTER SEVEN

ADJUSTMENTS
O C = 1= = TSSO 7-1

CHAPTER EIGHT
REVISION HISTORY

CHAPTER NINE
DRAWING SET

Datum Inc bc635VME/bc350V X1 Time and Frequency Processor (Rev. D) i



TABLE OF CONTENTS

This Page Intentionally Left Blank.

iv bc635VME/be350V X1 Time and Frequency Processor (Rev. D) Datum Inc



CHAPTER ONE
INTRODUCTION

1.0 GENERAL

The bc635V M E/bc350V XI Time and Frequency Processor User’s Guide provides the following
information:

Introduction and key feature description.
Ingtdlation and setup.
Detailed operation and programming interfaces.
Input and output Signals.
Programming examples.
Drawing set.
11 KEY FEATURES
The Time and Frequency Processor (TFP) has been designed with the following key features:

Time on demand (days through 0.1 microseconds) with zero latency. Thisfesgture isimplemented
with hardware registers which latch the current time upon host request.

Event logging (days through 0.1 microseconds). This feature isimplemented with a second st of
hardware regisers. Timeis captured on a positive or negetive input edge.

Six operational modes are supported. Modes are distinguished by the reference source.

Mode Sour ce Of Synchronization
0 Timecode - IRIGA IRIGB XR3 2137 NASA36
Freerunning - on board VCXO used as reference.
1 pps - accepts input one pulse per second.
RTC - uses battery backed on board real time clock IC.
GPS (optiond) - double wide configuration including GPS receiver.
(obsolete)

6 GPS (optiond) - uses GPS receiver/antenna (receiver in antenna).

QW[N]
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CHAPTER ONE

Provides an output clock synchronized to the selected reference; programmable 1, 5, or 10MHz
TTL.

All modes of operation are supplemented by flywhed operation. For example, if synchronization
sourceislogt, the TFP will continue to function at the last known reference rate.

Generates synchronized IRIG B timecode. Modulated and DC leve shift formats are produced
samultaneoudy. Also generaes IRIG H DC levd shift.

Programmable frequency output (periodics) is provided. The output frequency is 10,000,000/ (nl
* n2). 1<nl<65536 & 1<n2<65536.

A time coincidence strobe output is provided. Programmable from hours through milliseconds.
This strobe dso has an each second mode programmable to milliseconds.

Five maskable interrupt sources are supported. 1RQ levels one through seven are programmable.

Int. # Sour ce Of Interrupt
0 Externd event input has occurred.
1 Periodic output has occurred.
2 Time coincidence strobe has occurred.
3 One second epoch (1pps output) has occurred.
4 Output data packet is available.

Time-of-day, hours, minutes, and seconds are displayed on front pand LED's.

Most inputs and outputs are accessible via the P2 connector.

12 PHYSICAL OVERVIEW

The TFPisaB sze module (6U X 160 mm). Operation is controlled by ablock of thirty-two D16
registers written and read by the host viathe VMEbus (A16 : D16). The TFPisavailablein two
versons. The bc635VME isintended for usein aVMEbus system with most 1/0 signds available on
rows A and C of the P2 connector. The bc350V X1 isintended for usein aVXlbus sysem, and is
shipped without a P2 connector. A dip switch isused to sdect VME or VXI compdtibility. In
VMEbus systems the register block can be located on any 64 byte boundary. In VXlbus systemsthe
register block can be located at any of the 256 logica addresses (A15 and A14 must be high). The
logicd addressis returned during an interrupt acknowledge cycle.

1-2
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1.3 SPECIFICATIONS

1.3.1 TIMECODE READER

INTRODUCTION

Format — AM IRIG B XR3 2137 NASA 36.
Carrier Range +/- 50ppm.

M odulation Ratio 31to6:1

Input Amplitude 0.5 to 5 volts peak to peak.
Input |mpedance 10KW AC coupled.

Format - DCLS IRIG A IRIG B NASA 36.
Carrier Range +/- 50ppm.

Input Amplitude TTL/CMOS Compatible

I nput Impedance 10KW DC coupled.

1.3.2 TIMECODE GENERATOR

Format - AM

IRIG B.

Modulation Ratio

31

Output Amplitude

0 to 10 volts peak to peak, adjusted by VR1, into 50W.

Format - DCLS

IRIGB IRIGH

DC Level Shift

TTL/CMOS compatible, into S0W.

1.3.3 BUSCHARACTERISTICS

Address Space A16, AM codes $29 and $2D, 64 bytes.

Data Transfer D16.

Interrupter D08(0), I(1-7), ROAK.

Power +5 @ 1.5amps +12 @ 50 milliamp -12 @ 30 milliamp

134 DIGITAL INPUTS

Event Capture

TTL/CMOS positive or negative edge triggered.

20 nanoseconds minimum width 250 nanoseconds minimum period.

Input impedance 10KW

External 1pps

TTL/CMOS postive edge on time.

Twenty nanoseconds minimum width.

Input impedance 10KW

Datum Inc
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CHAPTER ONE

135 EXTERNAL 10MHz INPUT/OUTPUT

10MHz Input TTL/CMOS 45% To 55% Duty Cycle.

1.5To 4 Volts Peak-To-Peak, AC coupled 2.5KHz impedance.

Note When an ovenized onboard oscillator is used, the externa 10MHz input fegture is
disabled. Instead the output of the ovenized oscillator gppears on thispin. It can only drivea

sngle high impedance |load.

136 DIGITAL OUTPUTS

1pps TTL/CMOS positive edge on time, 200mS positive pulse, into 50W.
Periodics TTL/CMOS podtive edge on time, into 50W. (See section 4.1.5)
Strobe TTL/CMOS postive edge on time, 1ImS poditive pulse, into S0W.

1,5, 10MHz Clock | TTL/CMOS positive edge on time, 5 & 10MHz square wave, IMHz 80/20
duty cycle, into S50W.

1.3.7 OSCILLATOR CONTROL OUTPUT

Control Range 0-5V

Transfer Coefficient Podtive

1.4 ENVIRONMENTAL SPECIFICATIONS

Temperature Operating 0 to 70° centigrade.
Non-Operating -30 to +85° centigrade.

Relative Humidity Operating 85% @ +85° C, 1000 hours.

Altitude Operating -400 to 18,000 meters M SL.

1.5 FUNCTIONAL OVERVIEW

This section describes the functions provided by the bc635VME/Le350VXI Time and Frequency
Processor (TFP).

151 TIME

This function controls how the TFP card acquires and maintains time data.  These functions dlow the
user to salect where to obtain time data, whether or not to manipulate the time data and how to present
the time data to the user system.

1-4 bc635VME/be350V X1 Time and Frequency Processor (Rev. D) Datum Inc



INTRODUCTION

1511 TIME SYNC MODE

This dlows the user to sdlect the operating mode (time source) of the TFP device. Available modes are
Time Code Decoding, Freerunning, External 1PPS, RTC & GPS (Optiona).

1512 TIME FORMAT

The event time capture and time registers of the TFP default to the decima time format. The mgor time
registers are divided into 4 bit fields for each decimd digit of days, hours minutes and seconds. For the
GPS mode only, the time registers can operate in the binary format where mgjor time is represented as
seconds since the GPS epoch.

1513 SET TIME

This function alows the user to set the time on the TFP device. Decimal time vaues can be entered into
the time regigters. This function istypicaly used when operating in ether the Freerunning or Externa
1PPS modes. While the function may be used when operating in Time code or GPS modes,
subsequent time data received from the selected reference source will overwrite the loaded time.

1514 SET YEAR

This inction alows the user to set the year data. Typicdly, this function is used when the board is
operaing in time code decoding mode. Many time code formats (including standard IRIG B) do not
include year information in the data. Using this function will alow the TFP device to extract the time of
year data from the time code source while using year information provided by the user. The board will
decode the year and roll over the days for a leap year (365-366-001) or a non-leap year (365-001).
The supported range is 1990 — 2037. The board will follow the input time source if the input rollover
day sequence does not match the board rollover day sequence as defined by the programmed year.

1515 SET LOCAL OFFSET

This function alows the user to program aloca offset of 1-hour incrementsinto the TFP device. If the
local offset vaue is nonzero, the device will adjust any reference timing information in order to maintain a
locd timein TFP dock. Use of this function only affects the time data in the TIME registers described

in paragraph 3.1.
15.1.6 SET PROPAGATION DELAY

This function dlows the user to command the TFP device to compensate for propagation delays
introduced by the currently sdected reference source. For example, when the unit is operating in Time
code decoding mode, a long cable run could result in the input time code having a propagation delay.
The dday vadue is programmable in units of 100ns and has an dlowed range from —9999999 through
+9999999.

Datum Inc bc635VME/bc350VXI Time and Frequency Processor (Rev. D) 1-5



CHAPTER ONE

1517 DAYS

When atime source sgnd is not present a board power up, the board will begin counting at day 000.
The TFP can be operated to count days in two modes. For the default Day 000 Invaid Mode, the TFP
will not accept an input day of 000. Table 1 shows the possible combinations of input source data and
current board state on the left Sde, and the result of the day rollover on the right sde. Note that the
table includes such combinations as where the board is set to a non-leap year, but the sourceisin alegp
year.

Table1 Day 000 Invalid Mode

Combination | Board Input mode | SourceYear | Sourceday [ Boardyear | Board day Notes
number year

111 99 Timecode N/A 000 9 Freerun lost track
112 9 Timecode ) 365— 001 99- 00 365— 001

113 ) Timecode 00 366 — 001 99-00 366 — 001

121 99 Freerun N/A 365 99-00 365— 001

122 99 Freerun N/A 366 99-00 366 — 001

211 00 Timecode 00 365 — 366 00 365 — 366

212 00 Timecode ) 365— 001 00 365— 001 1
213 00 Timecode 00 366 — 001 00-01 366— 001

221 00 Freerun N/A 365 00 365 — 366

222 00 Freerun N/A 366 01 366 — 001

Note 1: Day went to 366 for about one second, then went to day 001

For the optional Accept Day 000 Mode, the TFP will accept an input source with an input day of 000.
Table 2 shows the possible combinations for this mode.

Table 2 Accept Day 000 Mode
Combination Board Input mode | Input Year Input day Boardyear | Board day Notes
number year
311 99 Timecode N/A 000 9 000— 001
312 99 Timecode 9 364 — 365 9 364 — 365
313 9 Timecode 9 365— 001 99-00 365— 001 2
314 99 Timecode 00 365 — 366 99-00 365 — 366 2
315 99 Timecode 00 366 — 001 99-00 366 — 001 2
321 99 Freerun N/A 000 9 000— 001
322 9 Freerun N/A 364 9 364 — 365
323 99 Freerun N/A 365 99-00 365— 000
324 9 Freerun N/A 366 99-00 366— 000
411 00 Timecode N/A 000- 001 00 000—- 001
412 00 Timecode 00 365 — 366 00 365 — 366 2
413 00 Timecode 00 366 — 001 00-01 366 — 001 2
414 00 Timecode 9 365— 001 00 365— 001 2
421 00 Freerun N/A 000 00 000—001
422 00 Freerun N/A 365 00 365 — 366
423 00 Freerun N/A 366 00-01 366 — 367

Note 2: Day went to 000 for about one second, then went to day 001

1-6 bc635VME/be350V X1 Time and Frequency Processor (Rev. D) Datum Inc




INTRODUCTION

152 TIME CODE

This function group provides access to functions controlling TFP card operation while decoding time
code. These functions alow the user to control both the time code decoding and time code generating
circuits of the device.

1.5.2.1 DECODE

This function adlows the user to sdect the format and modulation types associated with an input timing
sgnd. These vaues control how the device attempts to decode the input time code. These values may
be set regardless of the mode but will only be used in time code decoding mode. The format definesthe
type of the time code data. The modulation defines the envelope for the signd and which input pin the
ggnd will be extracted from. The default format is IRIG B and the default modulation envelopeis AM
(amplitude modulated).

1522 GENERATE

This function alows the user to select the format of the time code that will be generated by the TFP
device. Thetime code generator supports IRIG B and IRIG H DCLS.

153 SIGNALS

This group provides access to functions that control various hardware timing signas either decoded or
generated by the TFP card.

1531 HEARTBEAT (PERIODIC) OUTPUT

This function alows the user to command the TFP to produce a dock signd a a specified frequency.
The heartbeat sgnd, aso referred to as a periodic, can be ether synchronous or asynchronous to the
internd 1PPS epoch in the TFP device. This functiondity is implemented in hardware on the TFP
device by an Intel 82C54 counter timer chip. The heartbegt circuit has two 16 bit divisors, which are
clocked by the counter. As the output of the first divisor provides the clock for the second divisor,
manipulaing the divisor vaues results in various duty cycles. The output of this circuitry is cgpable of
creating a VME bus interrupt.  See Section 4.1.5 for a description of how to program the heartbesat
outpuit.

15.3.2 STROBE OUTPUT

This function alows the user to command the TFP to produce a hardware sgnd at a particular time, or
a apaticular point during a 1 second intervd. When mgor/minor mode is sdlected, a hardware sgnd
will be produced when the internd time of the TFP device matches the vaues entered for the mgjor and
minor strobe registers. The mgor time in hours, minutes and seconds may be supplied in addition to the
milliseconds loaded in the minor strobe register. When minor mode is sdected, a strobe sgnd is

Datum Inc bc635VME/bc350VXI Time and Frequency Processor (Rev. D) 1-7



CHAPTER ONE

produced every second when the internd millisecond count in the TFP device matches the value entered
in the minor strobe register. The output of this circuitry is cgpable of creating aVME bus interrupt.

1.5.3.3 EVENT INPUT

This function alows the user to command the TFP device to monitor a hardware timing sgnd. The
source for the signa can be ether the Externd Event input on the device or the output of the Heartbesat
(Periodic) mentioned earlier in this chapter. The External Event sgnal capture may be set to occur on
ether the risng or faling edge. The Heartbeat sgnd capture is dways on the risng edge. When asignd
occurs in the sdected format, the time a which the sgnd occurred is loaded into the event time
registers. The capture lockout checkbox can be used to control whether or not subsequent signals will
overwrite the deta in the event time registers. The output of this circuitry is capable of creating a VME
bus interrupt.

1534 FREQUENCY OUTPUT

This function dlows the user to control the frequency signd output by the TFP device. The avalable
frequenciesare 1, 5 and 10 MHz. The default state of this output is 1I0MHz.

154 INTERRUPTS

This function adlows the user to control the generation of VME bus interrupts by the TFP device. If the
latch event time function is enabled, the TFP will latch the ime in the event time registers when an
interrupt is detected. The user may query the event time registers to see when a particular event
occurred. The latch event time function should not be enabled when externd events are sdlected as
these dready latch the time in the event registers. Three control registers are provided to control the
VME interrupts.

1.550SCILLATOR PARAMETERS

This group alows the user to sdlect an externd oscillator or the on board oscillator, in addition to
enabling/disabling disciplining and jamsyncing. If disciplining and jamsyncing are disabled, the oscillator
control DAC can be programmed to hold the oscillator control voltage to a specific value. When the
THP is synchronized to an input time source, the oscillator will be disciplined to the input source Sgndl.
156 SYNCRTC TIME TO EXTERNAL TIME

This function alows the user to force the Redl Time Clock (RTC) time to the board time.
1.5.7BOARD RESET

This function alows the user to reset the TFP device. This command is useful when starting atest or in
the case that unexpected behavior is observed from the card. This function is not used during normal
operation.

1-8 bc635VME/be350V X1 Time and Frequency Processor (Rev. D) Datum Inc



CHAPTER TWO
INSTALLATION AND SETUP

20 VMENXI COMPATIBILITY SWITCHES

The TFP is designed for both VMEbus and V Xlbus compatibility. Switches SW2-3 and SW2-4 are
used to select the bus protocol. To sdect VXIbus compatibility set SW2-3 and SW2-4 to the OPEN
or OFF pogtion. To sdect VMEbus compatibility set SW2-3 and SW2-4 to the CLOSED or ON

position.

SW1 and SW2 Location SW1 and SW2 L ocation
Revision A Through Revision D Revision H
1 1
SwWi sSwi
8 8
P1 P1
1
SW2
4
1
1 |: SW2
P2 P2

Figure 2-1 Address Switches

Switch SW2-3 controls the register block addressing within the A16 address space. With this switch
inthe VXI pogition, address bits A14 and A15 must be one for A16 selection. Switch SW1 isthen
used to select the logical address for the module. With SW2-3 in the VME position, the module can be
mapped to any 64 byte block in the A16 address space. SW2-1 and SW2-2 set the Al4 and A15
address bits, and SW1 is used to set the A13 through A6 address hits.

Switch SW2-4 controls the statug/ID byte returned during interrupt acknowledge cycles. With SW2-4
in the VXI pogtion, the Status/I D byte returned during interrupt acknowledge cyclesisthe logica
address set with SW1. When SW2-4 isin the VME position, the Statug/ID byte returned during
interrupt acknowledge cyclesis the user programmable vector loaded into the VECTOR register
(discussed in Chapter Three).

Datum Inc bc635VME/bc350VXI Time and Frequency Processor (Rev. D) 2-1



CHAPTER TWO

2.1 VMEbusBASE ADDRESS SELECTION

Base address sdlection for the VMEbus requires the setting of switch SW1 (A6 through A13) and SW2
(Al4 and A15). The bc635VME occupies 64 bytesin the A16 address space and can be fregly
located on any 64 byte boundary. The correspondence of the switch positionsto the address bitsis
illustrated in Table 2-1.

Table2-1
Address Bits Switch Positions
SW2 SW1
Address Bit A15A14 | A13 Al12 A1l A10 AQ09 A08 A07 A06
Switch Number 2 1 8 7 6 5 4 3 2 1 | Al6 addressrange used.
(The BASE addressison
the left Sde)
Example switch 0 0 0 0 0 0 0 0 0 0 | Ox0000 - Ox003F
settings for SW1
and SW2.
1= OPEN or 0 0 0 0 0 0 0 0 0 1 | Ox0040 - Ox007F
OFF
0= CLOSED or 0 0 0 0 0 0 0 0 1 0 | Ox0080 - OxO0BF
ON
0 0 0 0 0 0 0 0 1 1 | Ox00CO - OXOOFF
0 0 0 0 0 0 0 1 0 0 | 0x0100 - OxO13F
1 1 1 1 1 1 1 0 1 1 | OXEFCO - OXFEFF
1 1 1 1 1 1 1 1 0 0 | OxFFOO - OxFF3F
1 1 1 1 1 1 1 1 0 1 | OxFF40 - OxFF74

To select a base address, set each of the switchesto the logica zero (CLOSED or ON) or the logical

one (OPEN or OFF) dtate.

2.2 bc350VXI LOGICAL ADDRESS SELECTION

Logicd address sdection for the V XIbus requires the setting of switch SW1 (A6 through A13). The
bc350V X1 occupies 64 bytesin the A16 address space and can be located at any of the 256 logica
addresses within the VXIbus. The correspondence between the switch positions and the address bits,
and the logica state corresponding to a switch setting follows the description provided in Section 2.1
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2.3 JUMPERS (DEFAULT SETTING IN BOLD TYPE)

The jumper locations for the Rev. A through Rev. F TFP versons are shown in Figure 2-2. TheRev. G
and up dong with the P100004 verson jumpers are shown in Figure 2-3. The jumper blocks are not
drawn to scale in order to make the numbers more visble. 1t may be helpful to refer to the schematic
diagramsto obtain a clearer idea of the function of each jumper option.

JP1
With the jumper in the 1-2 pogtion the TFP is configured to use DC leve shift input timecode. In the 3-
4 or open position the TFP is configured to use modulated timecode.

JP2 (GPS Option)
In the 1-2 position the TFP is configured to use asingle ended 1pps GPSinput. In the 3-4 postion the
TFPis configured to use a differentid 1pps GPS inpt.

JP3 (GPS Option)

In the 1-2 position the TFP is configured to use the ACUTIME Smart Antennaor SV-6 as the GPS
sensor. Inthe 3-4 position the TFPis configured to use the TANS as the GPS sensor.

The ACUTIME, SV-6, and TANS are GPS sensor options that are available from Datum, Inc. This
jumper is not present on the P100004 model boards.

JP4

The jumpersin the JP4 group are designed to be moved asapair. Postions 3-4 and 5-6 define one
configuration, and positions 1-2 and 7-8 define a second configuration. In the default configuration the
TFPis configured with an auxiliary RS-422 output. In the second configuration the TFP is configured in
a daisy-chain mode (the RS-422 input is jumpered to the RS-422 output). Thisjumper st isintended
to be used in adigita synchronization mode. At the present time this mode has not been implemented.
This jumper is not present on the P100004 mode boards.

JP5

In the 1-2 posgition this jumper places a“100W’ load between the RS-422 input lines. In the 3-4
position the “100W’ load is bypassed. When the TFP isthe termina device on an RS-422 daisy chain
the load should be used. When the TFPis not at the end of the chain the load should be omitted.

JP6

In the 1-2 position this jumper places GROUND on P2 pin C12. Inthe 2-3 positionthe 1, 5, 10MHz
clock isdriven out of P2 pin C12. On the model P100004 boards, this jumper isimplemented as a 2x2
pin block. A shunt on pins 2 and 4 enables the 10MHz output on P2 pin C12. A shunt onpins 1 and 2
disables the output by grounding P2 pin C12.
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Jumper Location

Revision A and Revision B

Jumper Location
Revision D Through Revision F

1 2 1 | | 2 1 | | 2 5 -
3 4 3 4
JP2
3 4 1 2
JP2 = JP4 P1
3 4
1 2 T 1 I:I 2 T
3 JP1 4
3 4
JP1
P2 P2
1 2
| ;L% u
JP3
Figure 2-2 Jumper Locations|
Jumper Location Jumper Location
Revison G and Up P100004 Models
1 2 1 2 1 2 1 2
JP5 — JP5 —
S DA I S e I
JP2 JP2
1 2
JP4 P1 P1
3 4
1 2 _ 1 2 1 2 -
LG S e I
JPL 123 JP1 JP6
P P2 P2
1 2
N | |
JP3
Figure 2-3 Jumper Locations||
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24 INSTALLATION
To ingal the TFP into a computer chassis follow the steps below.

Remove the IACKIN*/IACKOUT* back plane jJumper for the TFP dot. This step should be
performed even if TFP interrupts are not used.

bc635VME users must verify that sgnals on rows A and C of the P2 connector are not used for
V SB or other purposes. The TFP provides signal 1/0 on rows A and C that may produce a
conflict. If aconflict doesexist, asolution isto obtain a bc635VME with the P2 connector
removed.

Verify that power is off and insert the THP into the chassi's, securing it in the dot by tightening the
two front panel screws.
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CHAPTER THREE
INTERFACES

3.0 GENERAL

The TFP occupies 64 bytes in the VMEbus/V XIbus, A16 address space. Refer to Section 2.1 for
details on VMEbus Base Address selection, and to Section 2.2 for VXIbus logical address sdection.
TFP datatransfers are D16 with the exception of packet 1/0 which dlows D08(0) trandfers. A
glossary of key terms commonly used in the discusson of timing operation is provided below.

Epoch
A referencetime or event. Epoch often refers to a one pulse per second event.

Flywheel
Maintain time or frequency accuracy as well asloca resources when atime or frequency reference has
been lost or removed.

Periodic

A programmable frequency which is obtained by dividing the TFP reference frequency. Periodics are
sometimes referred to as * heartbeats.” Periodics may optionally be synchronous with the 1pps epoch if
the period is expressible as aratio of integers.

Major Time
Units of time larger than or equd to seconds. A day hr:min:sec format is usudly implied.

Minor Time
Subsecond time to whatever resolution is supported.

Packet
A group of bytes conforming to adefined structure. Packets are usudly used in bit serid or byte serid
data transmission to alow framing of the transmitted deta.

3.1 DATA INPUT AND OUTPUT

Communication with the TFP is performed using a set of memory mapped registers. These registers
may be read only (R), write only (W), or read/write (R/W). In some cases aread/write register is
structured to support dissmilar datain the read and write directions. Table 3-1 summarizes the type of
register located at each hexadecimd offset, and provides a brief description of the register function. The
data format and detailed descriptions of each register are provided in the next section.

Datum Inc bc635VME/350V X1 Time and Frequency Processor (Rev. D) 31



CHAPTER THREE

Table 3-1

TFP Register Map Summary

HEX Offset Type L abel Function Read/Write
0 R ID Regiger. VXlbus D Register
2 R Device. V XlIbus Device Type Register
4 R/W | Status/Control. V XIbus Status / Control Registers
6-08 Reserved
0A R TIMEREQ Time Request (Time Latching Strobe)
0oC R TIMEO Requested Time (includes status byte)
OE R TIMEL Requested Time
10 R TIME2 Requested Time
12 R TIMES Requested Time
14 R TIMEA4 Requested Time
16 R EVENTO Event Time
18 R/W | EVENT1/STROBEL | Event Time/Strobe Time
1A R/W | EVENT2/STROBE2 | Event Time/Strobe Time
1C R/W | EVENT3/STROBE3 | Event Time/Strobe Time
1E R EVENT4 Event Time
20 R/W | UNLOCK Release L ockout/Capture Time
22 RW | ACK Acknowledge Register
24 RW | CMD Command Regigter
26 RW | FIFO FIFO Input/Output (D16 or DO8[O])
28 RW | MASK Interrupt Mask
2A R/W | INTSTAT Interrupt Status
2C RW | VECTOR Interrupt Vector
2E RW | LEVEL Interrupt Level
30-3E Reserved
Offset 0x00 ID REGISTER Reset Value OxXef4

Thisregister was implemented to satisfy the V XIbus Specification. Bit assgnments are asfollows.

Table 3-2
Bit # 15-14 13-12 11-0
Use Of Fdd Device Class Addressing Modes Manufacturer's ID
TFP Meaning Register Based * A16 Only * Oxef4

* Bits 12-15 are not driven high during a read of the ID Regigter. In most cases they will float high

during aread cycle.
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Offset 0x02 DEVICE Reset Value 0xX350

This register smply contains (in the case of an A16 only device) amanufacturer's card 1D. Bits 12-15
are not driven high during aread of the Device Regigter. In most cases they will float high during aread
cycle.

Offset 0x04 STATUS Reset Value Oxffff
The TFP does not support VXIbus initidization and diagnostic features. The reset valueis dways
returned.

Offset 0x04 CONTROL Reset Value Oxfffe

Writing to this register with bit O set will deassert any pending interrupts and will clear dl used bitsin
offsets 0x20 through Ox2E (except FIFO at offset 0x28). Writing to this register with bit zero cleared
has no effect. All other bits are ignored during awrite.

Offset OX0A TIMEREQ Reset Value NA
Reading this register latches the current time and status into offsets OxOC through 0x14. The value read
IS indeterminate.

* %« WARNING * * *

Many compilers will optimize out of existence an assgnment made to alocd variable if that varidble is
not used. For example, the following code snippet may not read offset OxOA.

timeptr = (short *)(BASE + Ox0A) ; [* initidize pointer */
local _dummy = *timeptr++ ; [* laich the time 7?2 */
read_time(timeptr) ; [* read thetime*/

The following form is recommended. Use of the globa prevents optimizing out.

timeptr = (short *) (BASE + Ox0A) ; [* initidize pointer */
global _dummy = *timeptr++ ; [* lach thetime*/
read_time(timeptr) ; * read the time */

Offset 0X0C TIMEO Reset Value NA

Offset 0OXOE TIME1 Reset Value NA

Offset 0X10 TIME2 Reset Value NA

Offsat 0X12 TIMES Reset Value NA

Offset 0X14 TIME4 Reset Value NA

For clarity the above offsets have been grouped.
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Table 3-3
Bit # 15-12 11-8 7-4 3-0
TIMEO Fidd Not Defined Not Defined Status (Note 1) Days Hundreds
TIME1 Field Days Tens Days Units Hours Tens Hours Units
TIME2 Fidd Minutes Tens Minutes Units Seconds Tens Seconds Units
TIME3 Field 10E-1 Seconds | 10E-2 Seconds | 10E-3 Seconds | 10E-4 Seconds
TIME4 Fidd 10E-5 Seconds | 10E-6 Seconds | 10E-7 Seconds | Not Defined
Offset 0x16 EVENTO Reset Value NA
Offset 0x18 EVENT1 Reset Value NA
Offset Ox1A EVENT2 Reset Value NA
Offset 0x1C EVENT3 Reset Value NA
Offset Ox1E EVENT4 Reset Value NA
For clarity the above offsets have been grouped.
Table3-4
Bit # 15-12 11-8 7-4 3-0
EVENTOField | Not Defined Not Defined Status (Note 1) Days Hundreds
EVENT1Fidd | DaysTens Days Units Hours Tens Hours Units
EVENT2Fidd | Minutes Tens Minutes Units Seconds Tens Seconds Units
EVENT3Fiedd | 10E-1Seconds | 10E-2 Seconds | 10E-3 Seconds | 10E-4 Seconds
EVENT4 Fidd | 10E-5 Seconds 10E-6 Seconds | 10E-7 Seconds Not Defined
Note hit6 1 = frequency offsst>5E7inMode0O O = frequency offset <5E7inModeO
1 = frequency offset > 5E8 0 = frequency offset < 5E8
bit5 1 = timeoffsat > X microseconds 0 = timeoffset < X microseconds
(X = 5for mode 0 X = 2moredl other modes)
bit4 1 = flywheding (not locked) 0 = locked to selected reference
Offset 0x18 STROBE1 Reset Value OxXX00
Offset Ox1A STROBE2 Reset Value 0x0000
Offset 0x1C STROBE3 Reset Value 0x0000

For clarity the above offsets have been grouped.
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Table 3-5
Bit # 15-12 11-8 7-4 3-0
STROBE1 Field | Not Defined Not Defined Hours Tens Hours Units
STROBE2 Fidd | Minutes Tens Minutes Units Seconds Tens Seconds Units
STROBE3Fied | 10E-1 Seconds | 10E-2 Seconds | 10E-3 Seconds | Not Defined
Offset 0x20 UNLOCK Reset Value NA

A read of thisregister releases the time capture lockout function if it has been enabled. See “CMD
OFFSET 0x24” for additiona details. The dataread from this offset ismeaningless. A write to the
UNLOCK register acts as a secondary time latching strobe. Timeislatched in EVENTO - EVENTA4.
This fegture alows the host to capture two times independently.

Offset 0x22 ACK Reset Value OxXX00
Table 3-6
Bit#| Control Function (SET =“1" =High Voltage, CLEAR =“0" = Low Voltage)
0 TFP SETS bit to acknowledge the receipt of avalid input packet from host
HOST | CLEARSbit by writing to this register with bit 0 SET.
1 Reserved
2 TFP SETS bit when output FIFO contains a data packet.
HOST | CLEARS hit by writing to thisregister with bit 2 SET.
This bit can generate an interrupt. (see OFFSET Ox2A INTSTAT).
3 Reserved
4 TFP SETShit if output FIFO contains data. CLEARS bit if output FIFO empty.
HOST | CLEARS output FIFO by writing to this register with bit four SET.
5 Reserved
6 Reserved
7 HOST | Must writeto this register with bit seven SET to cause TFP to take action on the
data packet previoudy written to the input FIFO.
8-15 Reserved
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Offset 0x24 CMD Reset Value 0xXX00
This regigter is used to command the TFP to perform specific functions.

Table3-7
Bit # Name Function

0 | LOCKEN Event capture lockout (0 = disablelockout 1 = enable lockout).
Prevents anew event from overwriting a previous event until an UNLOCK is
performed (see OFFSET 0x20 UNLOCK).

1 | HBEN Enable periodic time capture (0 = disable 1 = enable).
When enabled the periodic output is logicdly ORED with the event input,
and the time of the periodic may be read in EVENTO - EVENT4,

2 EVSENSE | Event capture sense sdect (O =risngedge 1= fdling edge).
3 | EVENTEN | Event capture enable (0 =disable 1 =endble).
4 | STREN Time coincidence output strobe enable (0 = disable 1 = enable).
5 STRMODE | Strobe mode (0 = use mgor and minor time 1 = use minor time only).
In mode (1) an output strobe is produced each second.
6 | FREQSELO 0 10 1 5 0 1 MHz 1 1 MHz
MHz MHz
7 | FREQSEL1 0 0 1 1
8-15 Reserved
Offset 0x26 FIFO Reset Value NA

Reads take data from the output FIFO. Writes place datainto the input FIFO. Both the input FIFO
and the output FIFO may aso be accessed via D0O8(O) at offset 0x27. Each FIFO has a depth of 512
bytes.

Data must be written to and read from the FIFO in the following data packet format.

byte 1 0x01 header byte (ASCIl SOH)
byte 2 “A” through “Z” idbyte (defined in Chapter Four)
byte 3 data dways ASCIl i.e. 0= 0x30
byte 4 data

: . the number of data bytes varies
byte N data
byte N+1 0x17 tall byte (ASCII ETB)
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Offset 0x28 MASK Reset Value 0xXX00
Table 3-8

Bit# | INT # Sour ce Of Interrupt
0 0 Externd event input has occurred.
1 1 Periodic pulse output has occurred.
2 2 Time coincidence strobe has occurred.
3 3 The one pulse per second (1pps) output has occurred.
4 4 A data packet is available in the output FIFO.

5-15 Reserved

An interrupt source is enabled by writing a one to the mask bit corresponding to that source. An
interrupt source is disabled by writing a zero to the mask bit corresponding to that source.

Offset Ox2A INTSTAT Reset Value 0xXX00

The INTSTAT register has the same basic structure asthe MASK register. The TFP sets bits zero
through four of this register depending upon which interrupt source generated the interrupt. The
INTSTAT regigter bits are set regardless of the state of the mask bits. This feature dlows the host to
poll for the occurrence of the interrupt sources. INTSTAT bits are cleared by writing to the INTSTAT
register with the corresponding hit(s) st.

*** WARNING * * *
It is the trangtion of an INTSTAT bit from a zero to a one that causes an interrupt to be generated
(assuming that the corresponding MASK bit was set). If the bit in the INTSTAT register is not cleared
by the host it is not possible to generate a second interrupt. It is good programming practice to clear the
INTSTAT register immediately after interrupts have been enabled.

Offset 0x2C VECTOR Reset Value OxXX00
The VECTOR regiger holds the eight bit Statug/ID byte that the TFP will return during interrupt
acknowledge cycles for VMEbus applications.
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Offset OX2E LEVEL Reset Value 0xXX00
The LEVEL regiser sdlectsthe leve a which an interrupt will be generated. Only bits zero through two
areused. These bits are encoded as follows:

Bit IRQ Level
0 0 0 Discbled
0 0 1 IRQ1L
0 1 0 IRQ2
0 1 1 IRQ3
1 0 0 IRQ4
1 0 1 IRQ5
1 1 0 IRQ6
1 1 1 IRQ7
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CHAPTER FOUR
FIFO DATA PACKETS

4.0 GENERAL

Communication with the TFP is performed using abyte serid data packet protocol. The packet bytes
are read from, and written to the TFP, using DO8(O) transfers at offset 0x27 or D16 transfers at offset
0x26. Inthe case of aD16 trandfer, only the low order byteisused. The packet structure is defined in
Chapter Three, “OFFSET 0x26.”

4.1 WRITING DATA PACKETS

The following steps should be followed when loading data packets to the TFP. Failure to perform one
or more of these steps correctly is a common reason for customer support calls.

Write the packet to the input FIFO.

Clear bit 0 of the ACK register by writing OxO1 to the ACK register.

Inform the TFP that an input packet is available by writing 0x80 to the ACK register.
The TFP will set bit O of the ACK register when the packet is processed.

When the host sets bit seven of the ACK register an interrupt to the TFP CPU is generated. The TFP
service routine performs minimaist packet integrity checking. The TFP checksthat the first packet byte
iSOx01 (ASCII SOH). If the SOH isfound, the TFP loads FIFO datainto an input buffer until abyte
vaue of 0x17 (ASCII ETB) isfound. The packet is then processed in accordance with the idbyte
vaue. When processing is complete, the TFP sets bit zero of the ACK regigter, clearsthe input FIFO,
and resumesiits previous task. If an SOH is not the first packet byte, if more than 40 bytes are read
before encountering an ETB, or if theidbyte vdue isinvaid, then TFP clears the FIFO, clears bit zero
of the ACK regigter, and resumes its previous task.
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411 PACKET “A” SELECT TFP OPERATIONAL MODE

This packet contains a single data byte (zero through seven) which defines the TFP operationa mode.
The modeis saved in the battery backed RAM. The modes are enumerated below.

Mode 0 (Zero) Time Code Decoding Mode

The TFP uses an input timecode as the timing reference. See packet “H” for time codes supported.
Both modulated carrier and DC leve shift formats are supported (DC leved shift is not supported for
2137 or XR3 codes). The TFP locksits crysta oscillator to the input code rate. The oscillator has a
control range of +30PPM for the standard DPI version, and £2PPM for the optiona oven version. If
the input code is outside these limits, the TPF will exhibit periodic dips (if the TFP reference deviates
from the input source by more than £ 1 millisecond, aforced jamsync is performed). If the input codeis
lost or removed, the TFP will continue to “flywhed” at the last known code rate. Typicad accuracy is
five partsin 107 (two milliseconds of drift per hour).

Mode 1 Free Running Mode

Thismodeis virtudly the same as Mode 2. Without a 1ppsinput the TFP runs at the last known
oscillator frequency. Mgor time can be set with the“B” packet. The TFP timebase can be adjusted
with packet “D.”

Mode 2 External 1 ppsMode
The TFP synchronizes to the sgnd on the 1ppsinput. Mgor time can be loaded with the “B” packet.
The acquisition range is the same as described in mode zero.

Mode 3 Real Time Clock Mode

The TFP synchronizes to the onboard real time clock (RTC) IC, and the mgor timeis aso derived
from the clock IC. The RTC isbattery backed. This mode is not recommended when using the oven
oscillator because the accuracy of the RTC is not high enough to ensure that the oven will be able to
track it with dippages. See Mode O (zero) description.

Mode 4 Digital Sync Mode
Thismode is not implemented.

Mode 5 GPS Mode with GPS Receiver Onboard (Obsolete)
The TFP only supports this mode in the bc635V ME/bc357V XI configuration. It is currently available
only in adouble wide 6U form factor.

Mode 6 GPS M ode with GPS Receiver Located in the Antenna
Thisis an optiond mode available with the bc637VME/bc357V X1 configuration. It isdescribed ina
Separate User's Guide.
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Mode 7 Diagnostic and Default Setting M ode

Initidly this mode was provided to alow the TFP to be photographed. The LED display isloaded with
datic time 12:34:56. As more battery backed parameters were added it became useful to use this
mode as ameans of setting all battery backed data to standard defaults. This data and the default
values established by mode seven are asfollows, see Table 4-1.

Table4-1
Mode 7 Default Values
Variable Default Description
Mode SeeNote | TFP Operationd Mode
Time Code IRIGB Reference Time Code Expected
Format Modulated | Modulated Time Code Expected
Gencode IRIGB TFP Generates IRIG B
Path 1 Path Sdlection Variable (See “P’ Packet)
Local 0 Locd Time Offset (GPS Modes Only)
Accum 32000 VCXO DAC Vdue (Nominally Centered)
L eapsec 0 GPS To UTC Leap Second Correction (Only Used In GPS
Modes)

The diagnodtic utility of this mode resdes in the fact that the operator can immediatdly determineif the
host program is communicating properly with the TFP by smply observing the display. To borrow from
the classic K&R, to make 12:34:56 appear “you have to be able to create the program text, compile it,
run it, and find out where your output went. With these mechanica details mastered, everything dseis

comparatively easy.”

Note The bc635 defaultsto Mode 0 (zero). The bc637 defaults to Mode 6.
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4.1.2 PACKET “B” SET MAJOR TIME

In Mode 1 and Mode 2 the only way to set mgor timeisusng this packet. Itisnot likely that this
packet would be used in any other mode since dl other modes derive mgor time from the timing
reference sgnd. The packet format is asfollows

byte 1 SOH

byte 2 “B”

byte 3 days hundreds
byte 4 daystens

byte 5 *days units (Jan 1 is defined as day 001)
byte 6 hourstens
byte 7 hours units
byte 8 minutes tens
byte 9 minutes units
byte 10 seconds tens
byte 11 seconds units
byte 12 ETB

Note: All datafidds must bein ASCII format.

*Day 000 is aninvaid time codein IRIG time codes. If Day 000 isdesired, see “Packet ‘P Path
Selection.”

The time loaded by packet “B” will not be used until the one second epoch following theload. The
TFP increments the time before loading it to output buffer registers. Thetimeisincremented at
approximately 918 milliseconds into the current frame, and the buffer registers are loaded 950
milliseconds into the current frame. The buffer registers are trandferred to a set of holding registers
synchronoudy with the 1pps output. The time loaded by packet “B” should be input well in advance of
the 918 millisecond point in the frame, and should reference the current frame.

4-4 bc635VME/bc350VXI Time and Frequency Processor (Rev. D) Datum Inc



FIFO DATA PACKETS

4.1.3 PACKET “C" COMMAND INPUT

This packet has a Sngle data byte and is used to direct the TPF to take the specific actions below.

byte
byte
byte
byte

“qr
wop
wgp
wg
“gp
g

~NwWN R

Not Used

SOH
113 C”

“17 . eE (Definitions Below)
ETB

(Warm Start on Early Software Versions)

Software Resat vectors TFP CPU to Power on Reset Point

Jamsynch
Not Used
Buf to RTC
Variables

Force TFP Minor Time To Zero on the Next 1pps Input
(Jamsynch Lockout On Early Software Versons)

Load Current Timeto the Redl Time Clock IC

Dumps Battery Backed RAM to FIFO (Factory Use Only)

4.14 PACKET “D” LOAD D/A CONVERTER

The TFP reference crystd oscillator is voltage controlled using the buffered output of a 16 bit D/A
converter as the controlling voltage. Packet “D” alows the user to directly load a 16 bit vaue to the
D/A converter. Thisfeature would dlow auser to fine tune the TFP time base in the free running mode.
We are not aware of any other use for this packet in normal operation. Since this voltage is routed out
of the TFP viapin 9 on the J1 connector to dlow externa oscillators to be disciplined, it would provide
ameansto devise afrequency control agorithm independent of the TFP. The format is shown below.
(See dso hit 3 of the path byte loaded by the “P’ packet.)

byte
byte
byte
byte
byte
byte
byte

1 SOH
2 D

3 0-F
4 O-F
5  0-F
6 0-“F
7  ETB

bits 12-15
bits 08-11
bits 04-07
bits 01-03

Note: All datafidds must bein ASCII format.
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4.15 PACKET “F’ HEARTBEAT (PERIODIC) CONTROL

This packet establishes the frequency of the TFP output periodics. The number of output pulsesis
defined by the following equation.

N = 10,000,000/ (n1 * n2)

where N = output pulses per second
nl = aprogrammable number in the range of 2 to 65535
n2 = a programmable number in the range of 2 to 65535

The“F’ packet establishesthe vaue of n1 and n2. Thereisaone byte qudifier associated with the “F”
packet. Thisqudifier alows the periodics to be asynchronous or synchronous with respect to the 1pps
epoch. If the synchronous format is chosen nl and n2 must be selected such that N is an integer.

The duty cycle of the output waveform is dependent on the particular values of n1 and n2 selected.
Divider n2 physcaly follows divider n1. Thefollowing example servesasanilludration. If n1* n2 =
20, the output frequency is 500kHz. If nl is sdlected asten and n2 is selected as two asquare wave is
output since the last divider isadivide by two. If nlissdected astwo and n2 is selected asten the
output waveform is a pulse train with a one tenth duty cycle.

The packet “F’ format is asfollows:

byte 1 SOH

byte 2 “F

byte 3 “2" for asynchronous “5” for synchronous
byte 4 “0’ - “F’ mlbits12-15
byte 5 “0"-“F" mlbits08-11
byte 6 “0" - “F mlbits04-07
byte 7 “0"-“F" mlhbits00-03
byte 8 “0" - “F" m2bits 12-15
byte 9 “0"-“F" m2bits08-11
byte 10 “0" - “F m2 bits04-07
byte 11 “0"-“F’ m2bits00-03
byte 12 ETB

If atwo (asynchronous) qudifier is used then the vaues of nl1 and n2 are the same as the packet vaues
ml and m2. If thefive (synchronous) quaifier is used, then the values of n1 and n2 are equa of packet
vaues m1+1 and m2+1 respectively. For example, if a synchronous 500K Hz square wave is desired
then the qudifier byteisfive, m1 =9, and m2 = 1. Additiond ingght into the operation of the counter
can be gained by reading the Intd documentation for the 82C54 integrated circuit. The two and five
qudifiers correspond to the Intel defined Modes 2 and 5.
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The periodic engine of the bc635/637VME conssts of two sections of an INTEL 82C54
programmable interva timer connected in a serid configuration and driven by the TFP 10 MHz
reference. Gluelogicin one of thelogic cel arrays supports both synchronous (with the 1pps epoch)
and asynchronous operation. It is helpful (athough not essentid) to read the INTEL data sheet on the
82C4. Peacket "F' dlowsthe user complete access to the seriad counters using standard INTEL
loading protocols.

Two counter modes are supported; 1pps synchronous and asynchronous. It isthe responshility of the
user to select the appropriate mode. No error checking is performed by the bc635/637VME firmware.
The synchronous mode should only be selected if the number of output counts per second is an integer.
If the number of counts per second is not an integer then the asynchronous mode should be used. The
number of counts per second is aways of the following form:

N = (10,000,000) / (n1 * n2)
where: N = counts per second

nl = Counter #1 divide
n2 = Counter #2 divide

The range of values for Counter #1 and #2 is mode dependent as follows.

Asynchronous Mode: 2 to 65535
SynchronousMode: 3 to 65535

* * * WARNING * * *

Periodic heartbeat pulse/interrupt generation can not be guaranteed in synchronous mode when counter
divide values of two are used.

The two modes of operation are accessed using standard INTEL mode identifiers. For synchronous
operation the mode byte must be an ASCII "5." For asynchronous operation the mode byte must be an
ASCII "2." The packet format isasfollows:

byte 1 SOH.

byte 2 "F"

byte 3 ASCII "2" (asynch) or "5" (synch).
byte 4 ASCII "0" - "F" (n1 hits 2-15).
byte 5 ASCII"0" - "F' (n1 bits8-11).
byte 6 ASCII"0" - "F' (n1 bits 4-7).
byte 7 ASCII 0" - "F' (n1 bits 0-3).
byte 8 ASCII"0" - "F' (n2 bits 12-15).
byte 9 ASCII"0" - "F' (n2 bits 8-11).
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byte
byte
byte

* * *

10 ASCII"0" - "F' (n2 bits 4-7).
11 ASCII 0" - "F' (n2 bits 0-3).

12 ETB.

IMPORTANT * * *

When Mode 5 is used, the vadue of n1 and n2 produced by the 82C54 hardware is n1+1 and n2+1.

Thisisaresult of theway INTEL designed the 82C54, and is unrelated to our design.

Example: It isdesired to implement 10000 counts per second synchronous with the 1pps.

mode = "5" (synchronous)
nl+l = 10

n2+1 = 100 (10,000,000) / (10 * 100) = 10000

byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte

SOH.

=

"5" (mode).
"o

n.

"o
"9'(n1=9).
"o

n.

"G

"3" (n2 =99 = 0x63).
12 ETB.

OO NS, WNPE

[
= O

Other values of (n1+1) and (n2+1) could have been used. For example, (n1+1) = 25 and (n2+1) = 40.
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4.1.6 PACKET “G” PROPOGATION OFFSET CONTROL

It isfrequently desired to program an offset into the basic TFP timekeeping functions relative to the
reference input. For example, if the reference input is an IRIG B timecode, there may be significant
cable delay between the IRIG B generator and the TFP location. Packet “G” dlowsthis time difference
to be removed by inserting the known amount of offset between the IRIG B reference and TFP
locations. The offset is programmable in units of one hundred nanoseconds, and may be positive or
negative. The format is shown below.

byte 1 SOH

byte 2 ‘G’

byte 3 “+” or “-” advance or retard

byte 4 ‘-t BCD millisecond hundreds
byte 5 “‘o-tg BCD millisecond tens

byte 6 “‘o-tg BCD millisecond units

byte 7 ‘o -rg BCD microsecond hundreds
byte 8 “‘o-tg BCD microsecond tens
byte 9 ‘o -rg BCD microsecond units
byte 10 ‘-t BCD nanosecond hundreds

byte 11 ETB

For the IRIG B scenario described above, a positive offset should be used.

* * * WARNING * * *

If offsats larger than + 990 microseconds are used, then the TFP jamsynch feature must be turned off
using packet “P.” The reason for this requirement is that under norma operation if a difference between
the reference time and the TFP time is detected to be greater than =1 millisecond the TFP timbers is
“jammed” to the reference time so that alengthy steering processis avoided.
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417 PACKET “H” SET TIMECODE FORMAT FOR MODE 0

Packet “H” dlows the host to sdect the timecode format and modulation type. The packet format is as
follows. The timecode format and modulation vaues are maintained in battery backed RAM.

byte 1 SOH

byte 2 “H”

byte 3 format

byte 4 modulation

byte 5 ETB

Format Choices

“A”  IRIGA

“B” IRIGB

“C’ 2137 (XR3 with 100Hz symbol rate)
“N”  NASA 36

“X”  XR3 (25Hz symbol rate)

M odulation Choices
“M”  amplitude modulated sne wave
Modulated not supported for IRIG A
“D”  pulse code modulaion (DC leve shift)
DC leved shift not is supported for 2137 and XR3 codes.

4.1.8 PACKET “I” CLOCK SOURCE SELECT
Packet “1” is used to select the clock source for the TFP. The TFP uses a frequency of 10MHz for dl

timing functions. The 10 MHz be may derived from the TFP VCXO or it may be supplied from an
externd oscillator via J1 pin #1 or P2 pin #C22. The packet format is asfollows.

byte 1 SOH

byte 2 “”

byte 3 “E’ or“I” Externd or Internd
byte 4 ETB

On power on the TFP adways defaults to the interna oscillator selection. This packet has no effect on
boards with Oven Oscillators

4.1.9 PACKET “J” SEND DATA TO GPSRECEIVER

The format and content variations are discussed in a separate User's Guide.
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4.1.10 PACKET “K” SELECT GENERATOR CODE

The timecode generated by the TFP is selected by packet “K.” Only two options are available as
described below. The generator code type is maintained in battery backed RAM.

byte 1 SOH
byte 2 “K”
byte 3 code
byte 4 ETB
Code Options

“B"  generate IRIG B amplitude modulated and DC leve shift
“H”  generate IRIG H DC leve shift only

4.1.11 PACKET “L” SET REAL TIME CLOCK

This packet |oads the battery backed redl time clock |C which is used as the source of mgjor time and
1pps epoch when mode three is selected. The format is shown below.

byte 1 SOH

byte 2 “L”

byte 3 yearstens

byte 4 years units

byte 5 months tens

byte 6 months units (January = month 1)
byte 7 day-of-month tens
byte 8 day- of-month units
byte 9 hours tens

byte 10 hours units

byte 11 minutes tens

byte 12 minutes units

byte 13 seconds tens

byte 14 seconds units

byte 15 ETB

All datafidds must be in ASCII format. The TFP need not be in mode three when packet “L” is
downloaded.
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4112 PACKET “M” LOCAL TIME OFFSET SELECT (GPSM ODESONLY)

This packet dlowstime to be displayed with a hour offset. This Stuation usudly arises when the source
of timeisinan UTC (Universd Time Coordinated) format and the locd time is desired to be displayed.
The offset only gppliesto the hour’ sdigits. This offset is maintained in battery backed RAM. The

format is as follows.

byte
byte
byte
byte
byte
byte

OOk WN PR

SOH

“M”

ggn "+ ort”
hours tens

hours units

ETB

The hoursarein range, from -12 to +12. A positive Sgn is used from the prime meridian heading Eadt,
and anegative sgn is used from the prime meridian heading West. For example, Eastern Standard
Time would be -05 relativeto UTC.
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4.1.13 PACKET “O” REQUEST DATA FROM THE TFP

This packet is used to request data from the TFP which is not available viathe register interfaces. It was
added asa“ catch dl” packet for universal datatransfer. This packet has been created with avery
extendve format, and additiond data will be made available as customer needs and suggestions are
addressed. The primary purpose of this packet isto alow the user to verify the integrity of the
programmed setup data.

Note: Theuser isadvised that repetitively issuing Packet “O” can cause excessve CPU
overhead and may disrupt time keeping.

Currently three different data packets may be requested using the “O” packet. The formats are as
follows

Request Format

byte 1 SOH

byte 2 “O”

byte 3 “O"or“1” or“2" ..

byte 4 ETB

Response Format “0” Request RTC Time (See Packet “L")
byte 1 SOH

byte 2 “o” (lower case letter)
byte 3 “0” (zero)

byte 4 yearstens

byte 5 years units

byte 6 months tens

byte 7 months units

byte 8 day- of-month tens

byte 9 day- of-month units

byte 10 hours tens
byte 11 hours units
byte 12 minutes tens
byte 13 minutes units
byte 14 seconds tens
byte 15 seconds units
byte 16 ETB
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Response Format “1” Request Current D To A Value

byte 1 SOH

byte 2 “o” (lower case letter)
byte 3 ‘1

byte 4 ‘0 - bits 12-15
byte 5 “0"-“F hits08-11
byte 6 “0"-“F hits04-07
byte 7 “0"-“F hits00-03
byte 8 ETB

Response Format “2” Request Leap Seconds (Currently GPS Specific)
byte 1 SOH

byte 2 “o” (lower case letter)
byte 3 “2

byte 4 legp second tens

byte 5 legp second units

byte 6 ETB

Response Format “3” Request RTC Year
byte 1 SOH

byte 2 “0” (lower case | etter)
byte 3 “3

byte 4 RTC yearstens

byte 5 RTC year units

byte 6 ETB

Response Format “4" Request Year
byte 1 SOH

byte 2 “0” (lower case |etter)
byte 3 “q

byte 4 yearstens

byte 5 year units

byte 6 ETB

The TFP signals a packet ready condition by setting bit 2 in the ACK regigter. It isthe responghility of
the hogt to clear thisbit by writing to the ACK register with bit 2 set.
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4.1.14 PACKET “P” PATH SELECTION

The path selection might better be caled a switch or branch selector. The purpose of this packet isto
alow the user to exercise control over certain TFP processes. The path packet is used to download a
sgnglebyte. Each hit in the byte has atoggling action relative to a TFP function. Theformat is
described below.

byte 1 SOH

byte 2 “P

byte 3 “0" - “F’ path upper nibble
byte 4 “0’ - “F pah lower nibble
byte 5 ETB

Upper Nibble Bit Definitions

bit 3 0 = normd time format 1 = long second format (See Note.)

bit 2 0 = no broadcast of RTC 1 = broadcast packet “0” “0” each second
bit 1 0 = use GPS leap seconds 1 =ignore GPS |legp seconds

bit 0 0 = HFO echo off 1 = FIFO echo on

Lower Nibble Definitions
hit 3 0= enable TFP disciplining 1 = dissble TFP discipline

bit 2 0 = enable jamsynch 1 = disablejamsynch
bit 1 0 = legp year off 1 =leap year on
bit 0 0 = Accept Day 000 1 =Day 000 invaid (default setting)

Note Time4E through TIME4 contain atomic seconds since January 6, 1980. Use only in GPS
Mode. (See Table4-2.)

4.1.14.1 LOWER NIBBLE BIT DESCRIPTIONS

Bit 0

In Time Code mode (Mode 0) it is sometimes desired to use day 000. Thisisan invaid codein IRIG
time codes and clearing this bit overrides the norma checking and alows a board lock on this otherwise
invalid code. See Chapter Three for adescription of the TIME fields (offset 0x0C).

Note Day 001 isadways January 1 as per IRIG specifications. We dlow day 000 only for
those people that want this cgpability, say for testing purposes (many time-code
generators start with Day 000), and are not bothered by an extra day in the year roll over.
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Bit 1
During lesp years this path bit must be set to enable the different day counts which represent legp years.

Note Software versonslater than 9501128 usethe S’ packet to set the year and then
caculatesthe leap year. In this software the legp year bit has no effect.

Bit 2

Jamsynch is a method employed to match the output 1pps sgnd to the input time mark. If you change
modes of operation on awarmed up unit and wart to rush the re-synchronizing you can engble
jamsynch, then use Packet “C” to force ajamsynch of the unit, which will cause the 1pps signd to be
rest to the time-mark time. There are disadvantages to using this method. If a strobe was scheduled
for atime between the flywheding time and the jamsynch it will be missed in the jump to the new time.
Thereisaso abreak in the lock for acouple of seconds. Jamsynchs are ineffective on a cold unit that
has the oscillator changing frequency at a high rate during warm up.

Bit 3
Oscillator disciplining might be disabled if you were usng an externa clock source that requires a
different disciplining routine and you are using the on-board DAC and disciplining through a Packet “D.”

4.1.14.2 UPPER NIBBLE BIT DESCRIPTIONS

Bit 0
When enabled, packets written to the INPUT FIFO will be automatically echoed to the OUTPUT
FIFO.

Bit 1
This bit is used when you want to report UTC time instead of GPS time. The change is that leap
seconds are added to the time to derive UTC.

Bit 2
When enabled, the RTC data is automaticdly inserted into the OUT-FIFO every second. This could be
useful if you have a sysem that is maintaining two different times such as UTC and locd time.

Bit 3

In GPS mode (Mode 5 or 6) you may want to report the time in seconds from the start of the GPS
epoch (seconds from start of January 6, 1980). Some systems may find it eesier to dedl with time
grictly in seconds. The table below reflects that fields TIMEL and TIMEZ2 contain a 32 bit contiguous
binary number representing GPS Epoch seconds. The minor time remainsin decima sub-seconds as
reflected by Table 4-2.
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Table 4-2
Timel and Time2 Fidds
Bit # 15-12 11-8 7-4 3-0
TIMEO Field Not Defined. Not Defined. Status. Unused.
TIME1 Fidd 2% Seconds. 22* Seconds. 2% Seconds. 2'° Seconds.
TIME2 Fidld 22 Seconds. 2° Seconds. 2* Seconds. Seconds,
TIME3 Fidd 10E-1 Seconds. | 10E-2 Seconds. | 10E-3 Seconds. | 10E-4 Seconds.
TIME4 Fied 10E-5 Seconds. | 10E-6 Seconds. | 10E-7 Seconds. | Not Defined.

4.1.15 PACKET “Q” SET DISCIPLINING GAIN

This packet dlows the gain and sense of the disciplining processto be set viathe hogt bus. Origindly
this feature was used for Datum developmental purposes, but it would aso be indispensable to anyone
attempting to discipline an externd oscillator using the TFP. The format is asfollows.

byte 1 SOH

byte 2 “Q’

byte 3 ‘O -“F least Sgnificant nibble
byte 4 “‘0-"F mogt Sgnificant nibble
byte 5 sense: “1" = pogtive, “0" = negative
byte 6 ETB

4116 PACKET “S’ SET YEAR

This packet alows usersto set the year in Modes 0, 1, and 2. Thisis necessary to get the leap year
cdculator to function in these modes. After writing the year you must wait at least one full second
before reading it back using the “O” packet.

byte 1 SOH

byte 2 “S’

byte 3 yearstens
byte 4 years units
byte 5 ETB
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CHAPTER FIVE
PROGRAMMING EXAMPLES

5.0 GENERAL
The example code fragments in this chapter are written in the C programming language. The examples
have been tested at Datum, and should be transportable to most programming environments. A system
dependent base addressis defined below where “YYY'Y” indicates a 64 kbyte page of memory used
for A16 dataand “SSSS’ indicates the SW1 and SW2 switch settings.

#define BASE OXYYYYSSSS

The following definitions pertain to FIFO data trandfer.

#define SOH 0x01
#define ETB 0x17
#define FIFO (short*)(BASE+0x27)

The following globa variables are dso declared and used throughout this chapter.

short dummy, *readptr, time[ 5] ;
long i;

5.1 READING TIME ON DEMAND

The following example reads the time from the TFP registers TIMEO through TIME4 and loads this
datainto the array timg] ]. Thetimeislatched by reading the TIMEREQ regigter, and the regidter is
assigned to agloba varigble. 1n most cases assgnment to agloba avoids the possibility that the dummy
read operation will be removed by an optimizing compiler (beware).

readptr = (short*)(BASE + 0x0A) ; [* initialize pointer */
dummy = *readptr++ ; [* latch time increment pointer */
for(i=0; i<5; i++) timg[i] = *readptr++ ; [* read the timeregisters*/

Datum Inc bc635VME/350V X1 Time and Frequency Processor (Rev. D) 51



CHAPTER FIVE

5.2 EXTERNAL EVENT TIME CAPTURE

This example sets up the TFP event capture to occur on arising edge and generate an interrupt. The
time capture lockout mechanism is aso used.

#define EVENTO (short*)(BASE+0x16)
#define CMD (short*)(BASE+0x24)
#define VECTOR (short*)(BASE+0x2C)
#define MAK (short*) (BASE+0x28)

#define INTSTAT (short*)(BASE+0x2A)
#define LEVEL (short*)(BASE+0X2E)
#define UNLOCK (short*)(BASE+0x20

/* INITIALIZE TFP EVENT HARDWARE */

*CMD = 0x09 ; * enable event and lockout */
*VECTOR = 0x40 ; [* interrupt vector */
*LEVEL = 0x03 ; [* interrupt level set */
*INSTAT = Ox01 ; [* clear INSTAT bit */
*MASK = 0x01 ; [* enable the interrupt */

I* INTERRUPT SERVICE ROUTINE FRAGMENT */

readptr = EVENTO ;

for(i=0; i<5; i++) time[i] = *readptr++;

dummy = *UNLOCK ; * release capture lockout */
*INTSTAT = Ox01 ; [* clear INSTAT bit */
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5.3 PROGRAM PERIODIC FREQUENCY OF 1,000 HZ

This example uses a generdized send _packet( ) functionto program a 1,000 Hz output periodic
synchronized to the TFP 1pps epoch.

#define ACK (short*)(BASE+0x22)

void send_packet(char * charptr)

{

*FIFO= SOH ;

while(* charptr) *FIFO = *charptr++ ; /* load body of packet */
*FIFO= ETB;

*ACK = 0x81 ; /* command TFP & clear ACK */
while(!(*ACK & 0x01)) ; [* wait for TFP acknowledge */

}
[* CODE FRAGMENT WHICH SETSPERIODIC */

send_packet("F500630063") ; /* 0X0063 = 99 = (100-1) */
5.4 SET MODE 1 AND THE MAJOR TIME

This example sdlects the free running mode and sets the TFP mgor time, using the “B” packet.

send_packet("A1") ; [* select mode 1 */

*INSTAT = 0x08 ; [* clear INSTAT 1pps bit */
while(! (*INSTAT & 0x08) ; [* wait for 1pps*/
send_packet("B123112233") ; [* set the days through seconds */

55 SELECT MODE 0 (IRIGB) AND ADVANCE TFP 25 MILLISECONDS

The following code fragment selects the mode, timecode, and offset. Thelast “P' packet is used to
disable jamsynchs since the required offset islarger than 990 microseconds. Seethe“G” packet
description for additiond details on the jamsynch function.

send_packet("AQ") ; [* select mode O */
send_packet("HB") ; [* select IRIGB timecode */
send_packet("G+0025000") ; [* advance 2.5 milliseconds */
send_packet("P04") ; [* disable jamsynchs */
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CHAPTER SIX
INPUTSAND OUTPUTS

6.0 INPUTSAND OUTPUTS

The front panel 1/0 for the bc635VME and the be350V XI (B-9z€) condsts of an LED time and atus
display, aBNC timecode input, a BNC timecode output, a 15 pin “D” plug, and a 15 pin “D” socket.

The current TFP time hr:min: sec is displayed using seven segment LED digits. If the TFPis
flywhedling, the digit decimd points are dso illuminated. The time display isincremented & 990
milliseconds into the current frame. (One customer measured the LED radix point with a photo diode
and reported that it was indeed early!)

Timecode isinput usng BNC connector J3 or J1-7. Input amplitudes from 0.5 to 5 volts peak to pesk
are accommodated. Timecode is output on BNC connector J2 or J1-5. The output amplitudeis
adjustable using ten turn potentiometer VR located just below J2 and accessible with the TFP in place.
The sgnds on socket J1 and plug J4 are summarized in Table 6-1 on the following page.
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Table6-1
Socket J1 and Plug 4 Signals

SignalsOn J1 15 Pin “DS’

SignalsOn J4 15 Pin “DP”

Pin Signal Pin Signal
1 | *Externd 10MHz Input or Ovenized 1 | RS-422 Rx(+)
Oscillator Output
2 | Ground 2 | RS-422 Rx(-)
3 | Strobe Output 3 | RS-422 Tx(+)
4 1 pps Output 4 | RS-422Tx(-)
5 | Time Code Output (AM) 5 | Ground
6 Externd Event Input 6 | Not Used
7 | Time Code Input 7 | GPS 1pps
8 | Time Code Return 8 | GPSRS-422 1ppst
9 Oscillator Control Output 9 | GPSRS-422 1pps-
10 | Not Used 10 | Ground
11 | Time Code Output (DCLYS) 11 | GPSRS-422 Tx(-)
12 | Ground 12 | GPSRS-422 TX(+)
13 | 1,5,10 MHz Output 13 | Not Used
14 | Externd 1pps Input 14 | Ground
15 | Periodics Output 15 | GPS+12VDC

* Fin 1lisan output when the optiona ovenized oscillator isingtaled.
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Table 6-2
TFP Signals on the P2 Connector
TFP Signals On VM Ebus P2
Pin Signal
C1l Time Code Input
C2 Time Code Return
C3 Time Code Output (DCLYS)
C4 Time Code Output (AM)
C6 Externd Event Input
C8 Strobe Output
C9 Periodic Output
C10 Externd 1pps Input
Cl1 1pps Output
C12 1,5,10MHz Output (Note 2)
C22 10MHz Input
C24 Oscillator Control Output
C18 C20 | RS-422 Tx(+) Rx(+)
A18 A20 | RS-422 Tx(-) RX(-)
A26 RS-422 Rx(-) GPS (Note 1)
C26 RS-422 Rx(+) GPS (Note 1)
A28 GPS 1pps (Note 1)

INPUTSAND OUTPUTS

Note: Hardware Rev. E and later.
Note 2: Hardware Rev. G and later See JP6.
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CHAPTER SEVEN
ADJUSTMENTS

7.0 GENERAL

There are only two adjustments on the TFP module, VR1 and VR2. (Seefigure 1-1 for the location of
these potentiometers.)

7.1 TIME CODE PHASE LOCK LOOP ADJUSTMENT

VR2 adjugts the center frequency of the VCO, which locks to the carrier of amodulated input time
code. Thisadjustment is made at the factory and rarely needs adjustment by the customer. This
adjustment can be verified and adjusted correctly using adud trace oscilloscope and a time code inpuit.

Set the TFP to Mode 0 (Packet “A”) and select the appropriate time code format and modulation
type (Packet “H”").

Connect channdl #1 of the oscilloscope to pin #16 of U19 (XR2212). Connect channd #2 of the
oscilloscope to the modulated input time code. Trigger the oscilloscope on the channd #1 input.

Adjust VR2 so that the pogtive trangtion of the TTL signa input to channel #1 is centered on the
pogitive crest of the input Snewave. The negative TTL transition should be centered on the most
negdtive part of the input Snewave. See Figure 7-1 below.

Figure7-1
Phase Lock Loop Adjustment
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7.2 TIME CODE OUTPUT AMPLITUDE ADJUSTMENT

VRL1 adjusts the amplitude of the modulated IRIG B output time code. A vadue of onevolt RMSis
common as is three volts pesk-to-pesk on the high cycles. Adjust this value to suit the equipment being
driven. Therangeis zero to twenty-four volts pesk-to-peak.
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CHAPTER EIGHT
REVISION HISTORY

8.0 GENERAL
This chapter summarizes the TFP hardware revisions and compatibility issues.

Part Number 11603

Revision A

Thisisthe origina hardware release. It had awiring error between the TFP CPU data bus and the
Maxim 7218C LED display driver IC. The datalines were inverted in a high order to low order bit
sense. The problem was fixed by rearranging the bitsin the firmware before downloading to the Maxim
IC.

Revision B
Fixed wiring error in Rev. A.

Revision C

The 15 pin “D” plug connector was added to alow the Acutime GPS antennato be used. RJ11
connectors J4 and J5 were removed. The reference designators on the silk screen were reordered at
thistime.

Revision D
Two filter capacitors were added. These capacitors were pardld with other components on previous
revisons.

Revision E

An oven ostillator option was added and the transformer coupling option was removed. Additiona
signals were routed to the P2 connector. A pull down resistor was added to the INTACK lineto
prevent indeterminate state before LCA's are loaded. A board stiffener was added.

Revision F
Compliance testing prototype. Added filtering to JL. New driversfor J2 pins 3,11,15.

Revison G
Fix wiring error. JP6 was added to remove the 10Mhz signa from the P2 pin C12 back plane. When
not properly terminated, this signd will radiate excess noise.

Revision H
Replaced AD569JP DA C with Exar MP7626JP.

Datum Inc bc635VME/be350V X1 Time and Frequency Processor (Rev. D) 81



CHAPTER EIGHT

Part Number P100004

Revision NC

Ruggedized board upgrade. Removed sockets for U10, U15, U21, U23, U26, U28, U30 and U38.
Changed layout so that U12, U13, U22, U24, U25, U31, U32 and U33 PLCC devices can be
soldered to the board. Changed J2 and J3 BNC connectors from panel mount with leads to PC mount.
Déeleted provisons for TANS GPS modue. Added provisions so that jumpers can be used instead of
switches for SW1 and SW2. Used surface mount devices where practical. Added provisions for fixed
resstors to set IRIG output amplitude instead of VR1. Board had DO-D7 data bus to U43 and U44
registers for U25 DAC wired in reverse. Ingtaled specia firmware verson DT100015 to reverse hits.
Modified boards per ECO T8064 to fix wiring and layout problems.

Revision A

Implemented ECO T8064 wiring and layout changes. Fixed DO-D7 data bus to U43 and U44 registers
for U25 DAC wired in reverse problem. Board now uses original 9501287 firmware. JP6 now a 2x2
jumper block instead of 1x3.
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This chapter contains the Schematic Diagram, Assembly Drawing, and Parts Ligt for the
bc635VME/bc350V X1 Time and Frequency Processor.
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Assembly, Parts Listing
bc635VME/bc350VXI Time & Frequency Processor

Ref: Drawing No. 11603 H

Ref: UC 200
May 1, 1996 Page: 2 of 3
AS|OPT|BC P/N| MANF P/N MANUFACTURE VALUE DESCRIPTION QTY# REF DESIG.
1420007 | B500-8-1.0 cC1 PC BOARD STIFFENER 1.00 | NONE
1501100 | CD15CD100D03 CDE 10  PF,500V DIPPED MICA CAPACITOR .25 RL 1.00 | C66
1503336 | 336RMR025M IC 33 MF35v ALUMINUM ELECTROLYTIC CAP. 6.00 |C6,24,43,61,62,63
1504105 | 196D105X9035HA1 | SPRAGUE 10 MF35v TANTALUM CAP, RADIAL LEADS 100 |C5
1506152 | SR211C152KAA AVX 1500 PF,100V MONO CERAMIC CAPACITOR .2RL | 2.00 |C21,22
1506153 | SR211C153KAA AVX 15000 PF,100V MONO CERAMIC CAPACITOR .2RA. | 1.00 |C19
1506332 | SR211C332KAA AVX 3300 PF100V MONO CERAMIC CAPACITOR .2RL | 1.00 |C18
1509102 | SR211A102JAA AVX 1000 PF,100V MONO CERAMIC CAPACITOR .2RL | 1.00 |C27
1615104 | MDO15E104MAA | AVX/67349 0.1 MF50V DIP GUARD CAPACITOR 23.00 | C44-60,64,65,67-70
1515104 | MDO15E104MAA | AVX/67349 0.1 MF50V DIP GUARD CAPACITOR 31.00 | C1-4,7-16,20,25,26,28-32,34-42
1701200 | 11602H DATUMINC, BC bc635VME/350VXI | PRINTED CIRCUIT BOARD 1.00 |PCB1
2101003 | 31-221 AMPHENOL 50 OHM FRONT MNT BNC BULKHEAD RECEP| 2.00 |J2,3
2104001 | 913346 ERNI 96 POS DIN CONNECTOR, MALE 1.00 (P1
2111010 | 3591-6002 M 10 POS CONTACT HEADER 1.00 |J6
2115030 | TSW-130-07-D-S | SAMTEC 30POS TERMINAL STRIP 1.00 |JP6 (CUT TO 1x3)
2117061 [ TSW-130-07-G-D | SAMTEC 2X30 POS STRAIGHT TERMINAL STRIP 1.00 |JP1-3,5=2x2,JP4=2X4
2124215 | 869521-1 AMP 15POS 'D' SKT,.318 RTANG PCMNT B/L 1.00 |
2148010 | 10-2822-90C ARIES 10 POS RTANG PCB MOUNT, LED SOCKET | 6.00 |DS16
2149024 | 824-AG31D AUGAT 24 POS SLIM DIP SOCKET 1.00 |REF U27
2150020 | 10620-01-445 ANDON/SPECIRA 20 POS DIP SOCKET 6.00 |REFU10,15,21,28,30,38
2150024 | 10624-01-445 ANDON/SPECIRA 24 POS DIP SOCKET 1.00 |REF U26
2150028 | 10628-01-445 ANDON/SPECIRA 28 POS DIP SOCKET 1.00 |REFU23
2152028 | 641746-2 AMP 28 POS PLCC REC CHIP CARRIER 200 |REFU24,25
2152032 | 821665-1 AMP 32P0S PLCC REC CHIP CARRIER 200 |REFU12,13
2152052 | 641748-2 AMP 52 POS PLCC REC CHIP CARRIER 1.00 |REFU22
2152084 | PLCC-84-AGN ADAM TECH 84 POS PLCC REC CHIP CARRIER 3.00 |REFU31,3233
2192015 | 749768 AMP 15P0OS D-SUB,.350 RTANG PCMT MALE 1.00 |J4
2306008 | X209 DIGIKEY 8MHz HALF SIZE TTL/CMOS CLOCK 0SC 1.00 {u17
2401611 | 11605D BANCOMM DIV, DATUM | bes35v FRONT PANEL 1.00 |BKT1
2404600 | VME-6U-1450 PHILLIPS COMPONENTS VME EXTRACTOR HANDLES KIT 1.00 |BKT1
2802002 | 3341-1S M JACK SCREW KIT 200 |J14
3703002 | LTS360HR LITEON HI-BRIGHT 7 SEGMENT DISPLAY, 0.36 INCH 6.00 |REF:DS1-6
3902001 | PMBA4.8-15-H3 PLAINVIEW INC. 4.8v NICAD PCMNT BATTERY 1.00 |B1
4305030 | RXE030 RAYCHEM POLYSWITCH 1.00 |TD1
4701101 [ RCO7GF101J ALLEN BRADLEY 100 OHM,1/4W | FIXED RESISTOR 2.00 |R2,14
4701102 | RCO7GF102) ALLEN BRADLEY 1 KOHM,1/4W | FIXED RESISTOR 1.00 |R1
4701103 [ RCO7GF103J ALLEN BRADLEY 10 KOHM,1/4W | FIXED RESISTOR 10.00 [R5,6,7,13,16,18,20,22,26,30
4701104 | RCO7GF104J ALLEN BRADLEY 100 K OHM,1/4W | FIXED RESISTOR 2.00 |R8,19
4701123 | RCO7GF123J ALLEN BRADLEY 12 KOHM,1/4W | FIXED RESISTOR 1.00 |R3
4701204 | RCO7GF204J ALLEN BRADLEY 200 K OHM,1/4W | FIXED RESISTOR 1.00 |R4
4701240 | RCO7GF240J ALLEN BRADLEY 24 OHM,1/4W | FIXED RESISTOR 1.00 |R23
4701332 | RCO7GF332J ALLEN BRADLEY 3.3 KOHM,1/4W | FIXED RESISTOR 1.00 {R12
4701393 | RCO7GF393J ALLEN BRADLEY 39 KOHM,1/4W | FIXED RESISTOR 5.00 |R9,10,27-29
4701471 | RCO7GF471J ALLEN BRADLEY 470 OHM,1/4W | FIXED RESISTOR 200 |R11,15
4701472 { RCO7GF4724 ALLEN BRADLEY 4.7 KOHM,1/4W | FIXED RESISTOR 200 |R24,25
4701513 | RCO7GF513J ALLEN BRADLEY 51 KOHM,1/4W | FIXED RESISTOR 200 |R17,21
4703103 | 72P103 BECKMAN 10 KOHM,1/2W | SINGLE TURN POTENTIOMETER 1.00 {VR2
4704102 | 83PR1K BECKMAN 1 KOHM<1/2W | POTENTIOMETER 1.00 | VR1
4705103 [ 710A103 ALLEN BRADLEY 10 KOHM,1/8W [ C-SIP RESISTORS, 10 PIN'X' 3.00 |RP1,23
4801002 [ 2N2222 NPN SWITCHING/AMPLIFIER (TO18) | 1.00 | Q1
4802002 | 2N2907A MOTOROLA 3P DPKG PNP SWITCHING/AMPLIFIER (TO18) | 1.00 |Q2
4803001 | IN914 SILICON DIODE 200 |CR1,2
5108001 | 76SB04 GRAYHILL 4PST DIP SWITCH 1.00 |Sw2
5108002 | 76SB08 GRAYHILL 8PST DIP SWITCH 1.00 | Sw1
9002710 | 74HCT14 RCA 14P DIP PKG HEX SCHMITT INVERTER 200 [u11,16
9006658 | 74HC374 MOTOROLA 20P DIP PKG OCTAL DFLIP FLOP 200 [U4344
9006858 | MM74F374N NATIONAL 20P DIP PKG OCTAL D FLIP FLOP 1.00 |U36
9008657 | 74HC373 VARIOUS 20P DIP PKG OCTAL D TRANSPARENT LATCH, T/S| 2.00 |U14,20
9015940 | SN74ALS688N Tl 20P DIP PKG 8 BIT MAGNITUDE COMPARATOR 1.00 |U35
9102003 | MC68HC11EOFN | MOTOROLA 52P PLCC PKG MICROCOMPUTER 1.00 | U22 (SKT)
9103035 | MSMB62X42BRS/A | OKI 18P DIP PKG REAL TIME CLOCK/CALENDAR 1.00 {U9
9103040 | 82C54-2 INTEL 28PPLCCPKG | PROGRAMMABLE COUNTER TIMER | 1.00 |U24 (SKT)
9201030 | MC34064P-5 MOTOROLA 3P CASE29-04 PKG| UNDERVOLTAGE SENSING DEVICE | 1.00 | Q3
9203005 { AD558JN ANALOG 16P DIP PKG 8 BIT DACPORT 1.00 |U19
9203050 | MP7626JP ANALOG 28P PLCC PKG A/D CONVERTER 1.00 {U25
9204020 | ICM7218CIPI MAXIM 28P DIP PKG .6W |8 DIGIT LED DISPLAY DRIVER 100 |U3
9207070 | SN75158P T 08P DIP PKG DUAL 50 OHM TTL LINE DRIVER 3.00 |U7,4041
9207079 | SN75179B TI 08P DIP PKG DIFF DRIVER/RECIVER PAIR 200 JU14
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9207615 | 74HC244 NATIONAL 20P DIP PKG OCTAL BUFFER/LINE DRIVER 1.00 |U29
9207920 | SN74ALS245A-IN | TI 20P DIP PKG OCTAL BUS TRANSCEIVER 200 |U34,37
9207925 | SN74ALS641A-IN | TI 20P DIP PKG OCTAL BUS TRANSCEIVER 1.00 |U39
9306007 { LM6321N NATIONAL 08P DIP PKG HIGH SPEED BUFFER 1.00 jU2
9306035 | TLO82 Tl 08P DIP PKG DUAL BIPOLAR JFET OP AMP 200 | U842
9307030 | XR2212CP EXAR 16P DIP PKG PHASE LOCKED LOOP 1.00 |U5
9313005 [ AD586JQ ANALOG DEVICES 08P DIP PKG HIGH-PRECISION 5V REF. 1.00 (U18
9404010 | IDT7201SA120J DT 32P PLCC PKG FIFO9 X512 2.00 |[U12,13(SKT)
9405001 [ EPG00ODC-3 ALTERA 24P DIP PKG .3W | EPLD 1.00 |U27 (SKT)
9405015 | PAL16L8B MMI 20P DIPPKG .3W | PAL 6.00 }U10,15,21,28,30,38 (SKT)
9405058 | XC3030-50PC84C | XILINX 84P PLCC PKG PLD 1.00 | U31(SKT)
9405060 { XC3042-50PC84C | XILINX 84P PLCC PKG PLD 2.00 |U32,33 (SKT)
9406005 | 2716 VARIOUS 24P DIP PKG .6W | 2K X 8 UV ERASABLE PROM 1.00 | U26 (SKT)
9406040 | 27C256 VARIOUS 28P DIP PKG .6W |32 K BYTE, CMOS EPROM 1.00 | U23 (SKT)
ANT . bc637V GPS ONLY | ANTENNA OPTION
ANT | 2193015 | HDT15-SD ADAM TECH/SPECTRA | 15POS HD D-SUB,SOLDER CUP FEMALE 1.00 | ANT
ANT | 9700007 | 18636/19360-50 TRIMBLE NAV. ANTENNA TRIMBLE ACUTIME W/TSI & RS422 1.00
BNC EXT. CABLE PARTS
BNC | 2106001 { 31-317 AMPHENOL 50 OHM BNC JACK, STRIGHT 4.00
BNC | 2123015 | DAE15P CANNON 15 POS 'D' PLUG 1.00
OVN OVEN OSCILLATOR OPTION
OVN | 2307001 | 240-0530AT MILLIREN TECH. INC. 10 MHz OCX0 OVEN OSCILLATOR 1.00 {U6
VME ' bc635VME OPTION (WITH P2 CONNECTOR)
VME | 2104001 | 913346 ERNI 96 POS DIN CONNECTOR, MALE 1.00 P2
00 STANDARD ASSEMBLY
00 2305002 | C0-401V-AX VECTRON 10 MHz VCXO0 1.00 jU6
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