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Digital Slave Unit: Operating Notes for Version 4

0 Contents
1 Software Revisions 1
2 Information Sheet – Revised for software 4v3 2

1 Software Revisions
Version Used on Comments

1v9 “digital upgrade kits” Original issue

2v1 Used on all pre-prod’n
models and early kits

See “Digital Slave Unit: Operating Notes for Versions 1 to 3”

3v1 Samples shipped to
Firefly on 25-Oct-05.

See “Digital Slave Unit: Operating Notes for Versions 1 to 3”

4v3 17-Dec-05 This issue adds a “permanent learning” mode, and a programmable delayed flash,
as well as other minor changes

Flash Detection Time Window: On previous issues of software, the flash pulses must all be present within
a 1s time window. For the present issue this behaviour has been altered so that the pulse detection
terminates 1s after the last flash pulse is received. For normal operation, this makes little difference, but it
does allow detection of red-eye reduction pulses where the overall duration is longer than 1s.

This issue of software is expected to be in production for some time, so it is described in full below. 

4v3a 14-Feb-06 Special Issue: The green ‘fired’ LED lights for 2s, not 8s.

2 Operating Instructions for Version 4
As well as operating as a conventional slave unit, this unit can be
programmed by the user to count the number of pluses from a flashgun
and to fire a slave unit only after the required number of pulses has
been detected. This means that it will work with digital cameras, whose
internal flashguns often fire a double pulse, and with cameras that have
a red-eye reduction facility that fires the built-in multiple times.

When the battery is first inserted, the unit powers up in the two pulse
mode. It will fire the slave unit after the second flash pulse is detected.

Changing the Operating Mode
To change the operating mode, press the Restart/Fire button, then the
Mode button. This causes the slave unit to enter its Learning Mode. 

In detail, this is what happens: Pressing Restart/Fire fires the
slaved flashgun (useful as a test) and activates the slave unit.
(There is no on/off switch, but pressing Restart/Fire has,
essentially, switched the unit on. The red LED then blinks a
number of times to report how many pulses the slave unit is
currently programmed to receive. Next, the green LED lights
for 8s to indicate that the unit has fired. During this period, if
you press the Mode button, the unit will enter its Learning
mode and the red LED will light to indicate this. 

In Learning Mode, you now have three options:

Manual Learning mode: The unit will count how many times you
subsequently press the Mode button, and store this number in its
memory, to use as the number of flash pulses it should count.  If you
pause for 3s, the unit will revert to standby and the red LED will go off. 

Automatic Learning Mode: Whilst the red LED is lit, fire your camera
or flashgun. The unit will count the number of pulses – including any
red-eye reduction pulses – and store this number. The unit stops
counting pulses 1s after the last pulse has been received. It will then
flash the red LED for 8s with the code that means ‘flash pulses received
but slave wad not fired’. The unit then reverts to standby.

Permanent Learning Mode: If you do nothing when the unit is in
Learning Mode then, after 15s, it will time out and set a Permanent
Learning Mode. The green LED will flicker rapidly for 8s to indicate this
mode and the unit will then revert to standby. In Permanent Learning
Mode the unit counts the pulses from the flashgun on each shot and
updates its internal memory so that it expects this number of pulses
next time. It does this every time it receives a train of pulses – i.e. it
learns from its past mistake each time it is used. To cancel Permanent
Learning Mode, re-enter the Programming Mode and program the unit
by one of the other methods.

Reporting the Status
Did the slave unit fire?  When the slave unit has received some flash
pulses, it reports whether there was the correct number to fire the slave
unit (steady or rapidly flickering green), too few (flashing red) or too
many (flashing green). In Permanent Learning Mode, the steady green
is replaced by a rapidly flickering green. During the period of 8s whilst
the status LEDs are lit, the mode button can be pressed to enter
Learning Mode. After 8s the Leds go out and the unit reverts to
standby.  The slave unit cannot be re-triggered by a flashgun whilst the
status LEDs are lit.

How many pulses is the device programmed for?  When the
Restart/Fire button is pressed the red LED blinks a number of times to
report how many pulses the slave unit is currently programmed to
receive. Next, the green LED lights for 8s to indicate that the unit has
fired. If the unit is is Permanent Learning Mode the steady green is
replaced by a rapid flickering.

Low battery warning:  If, during the steady (or rapidly flickering) green
that means ‘unit fired’, there is a short double red pulse repeated every
2s, this indicates that the battery is low and should be replaced. This
warning also occurs when a new battery is first inserted – see the
information sheet.

Specialised Operations
Delayed Fire Mode

If the Mode button is held down whilst Restart is pressed and released,
the unit enters a Delayed fire mode. If this mode should be entered by
accident, it can easily be cleared by pressing the Restart button. This
will re-set the unit to the two pulse mode of detection.

The delay is set from the number of flash pulses that the unit has been
programmed to count. If the unit has previously been programmed to
fire after N pulses then, when it is set to Delayed Fire mode, the delay
will be 2 N ms. That is…

N=1 ⇒ 2 ms. N=2 ⇒ 4 ms. N=3 ⇒ 8 ms. N=4⇒ 16 ms. N=5 ⇒ 32 ms.
N=6 ⇒ 64 ms. N=7 ⇒ 128 ms. N=8 ⇒ 256 ms.

Setting delays longer than N=8 may causes unexpected results.
Because the default setting for N is 2, the default delay is 4ms. Setting
Delayed Fire Mode clears Permanent Learning Mode. Delayed Fire
mode is cancelled by pressing the Restart/fire button. This will clear
Delayed Fire mode and set the number of flash pulses to be counted to
two.

When Delayed Fire mode is set, the status LEDs will give N double-
flashes. To verify the delay, you should re-specify Delayed Fire mode
by holding Mode whilst Restart is pressed and released. Simply
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pressing Restart does not allow you to verify the operating mode,
because this action resets the mode to two pulse.

After programming N pulses, the unit must be allowed to time-out and
go into standby (3s after last button press). If Fire/Restart is pressed
during this time, the stored value of N does not get transferred to the
Delayed Fire register. The unit still operates correctly, but when
Delayed Fire mode is subsequently set, it will use the previous value of
N, instead of the current value. This precise cause of this behaviour has
been identified, but there are no plans to correct it.

Battery Calibration
The unit is shipped with a low-battery threshold set to approximately
3.4V (This may be changed on future versions). It should not be
necessary to alter this, and the following description is included only for
completeness. These instructions will probably not be issued to
customers who buy ready-built units.

An accurate low-battery warning can only be obtained by ‘training’ the
unit to recognise a low battery condition. The training works by
recording the supply voltage at the time the unit is trained, and using
this as a reference for future warnings. 

The unit will cease to work properly if the supply drops below 3V, so
you could calibrate the low-battery condition using a 3V battery.
However, 3V is well below the end-point of the silver-zinc cells used,
and it would make more sense to calibrate it with three ‘flat’ silver-zinc
cells at about 3.3–3.6V

To calibrate the unit…

1. Press the Restart button to activate the Mode button. 

2. Whilst the Green LED is lit, press and hold the Mode button for
at least 15s (or 8s if the unit is already in Learn Mode)

3. Eventually, the Green LED will give a brief double-flash. Release
the Mode button.

4. The unit will blink the red and green LEDs twice to indicate that
the battery voltage has been recorded. The operating mode is
reset to the default power-up condition.

Notes: 

• If the LEDs blink only once, the voltage has not been recorded.

• You cannot erase this value – you can only record a new one.

• The low battery indication does not inhibit the operation of the
slave unit – it is just a warning.

• The unit will not accept a training voltage greater than about 3.5V.
This may be changed on future versions

Using the Software with the “Digital Upgrade Kit”
The “digital upgrade kit” is a small kit of parts that is intended as an
add-on to my original slave unit. The original software issued for this kit
was version 1v9. The latest version 4 software will work, but there is an
issue to do with the low-voltage warning.

As described above, the low-voltage warning will be issued at around
3.4V. The lithium cell used with my original slave unit has a terminal
voltage of 3.6V. It is possible, therefore, that the low voltage warning
will be triggered before the battery is completely dead. However, in
practice, the voltage drops rapidly as the battery becomes exhausted
and so 3.4V might be an appropriate voltage for a warning. If it seems
to be triggering when the battery is still clearly a long way from being
dead, you should calibrate the unit as described above, using a 3V
battery.

1. 
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