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Introduction

The IRIGB-105 and IRIGB-205 time code generators will provide an IRIG-B output signal that is compatible with either the 1776-TS or 3000-TS Time Stamp/ Sequence of Events Recorder Modules. Year, month, day, hours, minutes, and seconds are set by pushbuttons at the rear of the unit. Time of day (hours, minutes, seconds) is displayed on the large LED display.  

An IRIG-B input is required by the TS modules to provide the clocking information. The IRIGB-105 module provides both DC Level Shift (TTL) IRIG-B and RS-422 (demodulated) IRIG-B output to the TS module(s), while the IRIGB-205 module provides only RS-422 (demodulated) IRIG-B output to the TS module(s). This module is not a GPS receiver, and therefore can’t coordinate time among remote plants, nor provide accurate time of day; (accuracy is to several minutes per month). It will however provide the IRIG-B formatted time to the TS module. This will allow the TS module to do accurate millisecond time stamping of events at a single location.

The IRIG-B output, located on the RJ-11 jack at the rear of the time clock, is connected to the top input jack on the first 1776-TS module in the 1771 I/O rack, or the wiring arm on the first 3000-TS module in group. If additional TS modules are required, the first module will transmit the signal to other TS modules in the system. Distance between the first and last module in a system may be up to 4,000 feet. Up to 32 1776-TS modules (512 points) or 31 3000-TS modules (992 points) may be daisy-chained together. 

Features
General

· On board clock will continue to maintain time upon power failure
· Built in capacitor maintains clock for up to one week during power loss
· There are no batteries to replace
Inputs to Set Time of Day

· Red pushbutton to select time of day feature to be incremented
· White pushbutton to increment the above feature
Output

· RS-422 (demodulated) IRIG-B output at the RJ-11 connector (IRIGB-105/205)
· DC Level Shift (TTL) IRIG-B output at the RJ-11 connector (IRIGB-105 only)
PRIVATE 
Power Requirements

Your module receives its power through a small 12VDC transformer. The transformer included with the module runs from 120VAC 60Hz current.

PRIVATE 
Installing the IRIG-B Time Code Module

To install the IRIG-B module, follow the steps listed below.

1. Plug the enclosed module interconnect cable from the rear RJ-11 connector on the IRIG-B module to the top connector on the first 1776-TS module in the I/O rack. For the 3000-TS module you will have to cut off one end of the cable and wire directly to the terminal block.

2. Plug the wall transformer circular connector into the back of the IRIG-B module, then plug the transformer into a 120VAC 60Hz source.

3. Set the month by pressing the red button once, then press the white button the required number of times until the correct month shows.  The two dots below the month show which feature is active.

4. Press the red button to move to day of the month, then press the white button the required number of times until the correct day shows.

5. Continue selecting the feature to set with the red button and incrementing that feature with the white button until the correct time of day has been entered.

6. Year will be set next, then hour, then minute, then second.  One difference on the second update is that the seconds are set zero when the white button is pressed instead of being incremented.

7. When finished setting the seconds, press the red button once more to return to the normal operating mode of the clock.  The two dots below the current second will then disappear. The clock is now supplying the TS module with the time of day as shown on the LED display.

PRIVATE 
Interpreting the Status Indicators

When operating correctly the two LEDs at the bottom of the display will flash on and off at a one second rate (half second on, half second off). 

Setting the Clock
The clock is set using the two right-most push button switches (red and white) as the clock is viewed from the rear.  Pressing the red push button once displays the date with the month highlighted via decimal points.  Pressing the white push button once will advance to the next month.  The block diagram shown below describes the clock setting modes.

	
	
	
	
	

	
	Red Button Selects Mode
	
	White Button Advances

	
	
	
	
	

	MONTHS


	0.7.  3 0   9 6
	
	Months

01-12

	
	
	
	
	

	DAYS


	0 7   3.0.  9 6
	
	Days

01 - 28/29/30/31

	
	
	
	
	

	YEARS


	0 7   3 0   9.6.
	
	Years

00 - 99

	
	
	
	
	

	HOURS


	0.8.  5 6   3 9
	
	Hours

00 - 23

	
	
	
	
	

	MINUTES


	0 8   5.6.   3 9
	
	Minutes:

00 - 59

	
	
	
	
	

	SECONDS


	0 8   5 6   3.9.
	
	Seconds:

00 - 59

	
	
	
	
	

	RUN MODE


	0 8   5 6   3 9
	
	Normal Display
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General Information About IRIG-B

The task of standardizing instrumentation timing systems was assigned to the Tele-Communications Working Group (TCWG) of the IRIG (Inter-Range Instrumentation Group) by the Steering Committee in October, 1956.  Their charter was to develop a series of time code formats suitable for recording on:  magnetic tape, recording oscillographs, strip charts, film and for real-time transmission, meeting the requirements of both manual and automatic data reduction.  The IRIG time codes are a group of rate-scaled serial time formats containing up to three coded expressions.  The first is time-of-year in Binary Coded Decimal (BCD) and includes days, hours, minutes, and seconds.  The second is a set of elements reserved for encoding various identification, control, and other specific functions.  The third is a time-of-day code word in Straight Binary Seconds (SBS).  The IRIG time code formats are serial, width-modulated codes which can be in either DC level shift (demodulated) or amplitude modulated (AM) format.

IRIG Format B, Signal B00, is composed of the following:

1. pps (pulse-per-second) frame reference markers (P0 and PR)

2. Binary coded decimal time-of-year code word (30 bits)

3. Control functions (27 bits)

4. Straight binary time-of-day code word (17 bits)

5. pps position identifiers (P0 through P9)

6. pps index markers

Specific Notes About IRIG-B

The beginning of each 1.0 second time frame is identified by two consecutive 8.0 millisecond elements (P0 and PR).  The leading edge of the second 8.0 ms element (PR) is the “on time” reference point for succeeding time codes.  10 pps position identifiers P0, P1 ... P9 (8.0 ms duration) occur 10 ms before 10 pps “on time” and refer to the leading edge of the succeeding element.

The two time-code words and the control functions presented during the time frame are pulse width coded.  The binary “zero” and index markers have a duration of 2.0 ms, and the binary “one” has a duration of 5.0 ms.  The leading edge is the 100 pps “on time” reference point for all elements.

The binary coded decimal (BCD) time-of-year code word consists of 30 digits beginning at index count 1.  The binary coded subword elements occur between position identifiers P0 and P5, (7 for seconds, 7 for minutes, 6 for hours; 10 for days) until the code word is complete.  An index marker occurs between the decimal digits in each subword to provide separation for visual resolution.  The least significant digit occurs first.  The BCD code recycles yearly.

Twenty-seven control functions occur between position identifiers P5 and P8.  Any control function element or combination of control function elements can be programmed to read a binary “one” during any specified number of time frames.

The straight binary (SB) time-of-day code word occurs between position identifiers P8 and P0.  Seventeen digits give the time-of-day in seconds with the least significant digit occurring first.  A position identifier occurs between the 9th and 10th binary coded elements.  The straight binary code recycles every 24 hours.

RS-422/TTL IRIG-B Interconnect Cable

This cable connects the IRIGB clock to the first 1776-TS or 3000-TS module. It is constructed of 26 AWG flat modular cable with 6-position/4-contact plugs (AMP part number 5-641335-3) on each end. The cable is assembled in reverse style with one connector installed with the cable ridge up, and the other end with the cable ridge down. The center pair is used for RS-422, and the outer pair used for DC Level Shift (TTL). Cable lengths up to 4,000 feet (total) may be used with a RS-422 signal, and up to 25 feet with a TTL signal. 

	Modular Connector
	Wire Color
	Modular Connector

	1
	Black
	1 (TTL+)

	2
	Red
	2 (422+)

	3
	Green
	3 (422 -)

	4
	Yellow
	4 (TTL-)
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