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1.0

1.1

Introduction

Mains supply wiring

THREE PHASE OPERATION ("NORMAL"):

In Australia the HP12-TR / HP12-SC is normally fitted with a flexible supply cable and
32 amp Clipsal plug. The cable has 62(@#0 amp) conductors for the three phases, the
neutral and the earth.

The 32 amp Clipsal plug suits the majority of 3 phase venue outlets in Australia, and will
provide sufficient power to run twelve pairs of 1000 watt PARG64 lampsmasgu
normal duty cycles.

The incoming mains supply must be protected at not more than 50 ampsninmers

circuit breakers are not rated to correctly clear faults if the supply protection is in excess
of this. Mains supplies are generally protected at lower currents (32 amps or 40 amps at
most Australian venues). It is up to the user to ensure that the dimmer is used in a
manner that does not exceed the available supply capacity.

In Australia the HP6-C is normally fitted with a flexible supply cable and 50 amp Clipsal
plug. The incoming mains supply must be protected at not more than 63 amps. The
dimmer’s circuit breakers are not rated to correctly clear faults ifuiyelys protection is

in excess of this.

The power cable is terminated within the dimmer at a six-way terminal block and an
earthing stud. The six-way terminal block has three poles for the three live mains phases
(labelled A1, A2, A3), and three poles for the mains neutral (N1, N2, N3). The three
neutral poles are bridged with a copper link, with the mains neutral connected to terminal
N2.

If the supply cable is damaged, it must be replaced with a cable available from JANDS or
its service agents.

SINGLE PHASE OPERATION:

The dimmers may be configured for single phase operation where three phase mains
supply is unavailable.

The dimmer should beupplied with three same-phase actives and three neutrals. The
three active lines must each be protected at not more than 50 amps [63 amps: HP6-C].
The three neutral conductors must each be rated at the same current as the actives. The
earth conductor should be similarly rated.

The bridge between the three neutral terminal poles (N1, N2, N3) must be removed
before the three incoming neutral lines are connected.

Although it is possible to supply thanuner with one large single phase feed, the
dimmers' breakers are not rated to clear faults if thpplg is protected at currents of
over 50 amps [63 amps: HP6-C].

The overvoltage detection will operate as normal. The voltage-difference detection will
sense whether the three supplies are present. The neutral-earth detection will act if all
three neutrals have more than 15 volts to earth, or if any one neutral has more than 45
volts to earth.

Revision 2 - 26 April, 2000 HP SERIES DIMMER TECHNICAL MANUAL



Equipment Description 1-2

1.2

1.3

DELTA SUPPLY OPERATION (ILLEGAL IN MOST COUNTRIES!)

The available venue mains supply in some countries (eg. iligpiPles) is in the form of
three phases (220 volts between phases) with no neutral connectionmifriez thay be
configured for operation from 220V delta supplies.

The bridge between the three neutral terminal poles (N1, N2, N3) must be removed
before the three incoming active lines are connected.

* The first incoming active is connected to terminals A1 and N3.

* The second incoming active is connected to terminals A2 and N1.

* The third incoming active is connected to terminals A3 and N2.

Note that this connection is ILLEGAL in Australia, Europe and the U.K..
Note that this connection renders the output sockets' neutral pins LIVE.

Note that a dimmer wired in this fashion wil be subjected to CONDUS
OVERVOLTAGE if connected to the 415V wye or star three-phase supply of most
countries.

The three active lines must each be protected at not more than 50 amps [63 amps: HP6-
C]. The dimmers' breakers are not rated to clear faults if upplysis protected at
currents of over 50 amps [63 amps: HP6-C]. The earth conductor must be similarly
rated.

The overvoltage and voltage-difference detection will operate as normal. The neutral-
earth voltage detector will sense whether the "centre" (average) voltage of the three
phases deviates more than 15 volts from earth.

Once again -
DELTA CONNECTION IS ILLEGAL AND DANGEROUS IN MOST COUNTRIES!

Phase failure

One of the HP dimmer’s "mainsigply problem” detectors operates by comparing the
voltages of the three phases. If the three voltages are unequal by more than about 20%
the dimmer shuts down. Hence if one phase fails, the dimmer will turn itself off. This
function can be disabled by the operator. See section 4.1.4.6.

Circuit breakers

The circuit breakers protect the HP dimmers' output devices and the user’s output wiring
against overloads and short circuits. The breakers have a "type 32" delay characteristic,
which is similar to standard switchboard breakers.

The delay characteristics of the circuit breaker are a delicate balance between high speed
(required for adequate semiconductor protection) and surge tolerance (to pass the inrush
current demanded by large incandescent lamps).

Each of the twelve output circuits is protected by a 11.5 amp [25 amp: HP6-C] fast-
acting magnetic circuit breaker. These breakers are designed to pass the rated current,
but will disconnect the output circuit for any overload condition (the larger the overload,
the quicker the disconnection).

NOTE: The dimmer outlet sockets are rated at 10 amps [20 amps: HP6-C]. Avoid
loading the dimmer outputs beyond the socket capacity.

Revision 2 - 26 April, 2000 HP SERIES DIMMER TECHNICAL MANUAL



Equipment Description 1-3

The breakers protect the dimmer’s output devices from short-circuit loads and faulty
wiring looms, and save on expensive dimmer repairs. A tripped circuit breaker indicates a
load fault that requires immediate attention.

1.3.1 Overloads and Inrush

Cold lamp filaments consume considerably more power than warm filaments. This means
that the first time the lamp is turned on to full, the surge current can be several times
greater than the rated current for the lamp.

This cold surge current may be enough to trip the output circuit breakers. If this
“nuisance-tripping” of the circuit breakers is a problem, the filament Preheat facility may
be utilised. See section 4.1.4.5 for instructions on enabling the Preheat facility.

Lamp filament resistance is roughly proportional to temperature. A filament preheated to
900K (630°C) has a resistance about three times higher than a filament at room
temperature (30K, 30°C).

Preheat turns on the selected channels a very small amount (around 1% at 240 volts and
4% at 110 volts) which heats the lamp filaments and increases their electrical resistance.
When the lamp is then turned on full, the surge current is much less and the circuit
breaker will not trip.

Other advantages of using Preheat are an increase in lamp life (due to the reduction of
thermal shock to the filaments), and a reduction of lamp heat up time (the lamps will
flash slightly quicker).

1.3.2 Short Circuits

The SCRs and triacs are protected by the circuit breakers during shorts produced by
damaged wiring or blown lamp filament fragments across the filament supports.

The stress on SCRs and triacs during short circuits depends on:

* The operating temperature of the devices prior to application of the short
* The impedances of the mains supplyrder chokes and output cables

* The let-through energy of the circuit breaker when breaking the fault

* The moment during the mains waveform when the short is applied

The triacs in the HP12-TR will survive output short circuits under most conditions. The
more rugged SCR pairs in the HP12-SC, aided by higher choke impedadhservive

output shorts under extreme conditions (high operating temperatures, high supply fault
current availability, zero cable length from dimmer to short).

1.4  Outdoor Systems

It is recommended that at outdoor shows where the power is locally generated the
following steps be taken to ensure a trouble-free show:

1. Run the console from an extension cord that is plugged into the same power
source as the dimmers. If this is not possible a DMX isolating unit should be
inserted between the lighting console and the dimmers.

2. Disable the neutral detect system. Generators often have poor regulation on
their output power and it is very likely that under certain circumstances this can
cause the neutral detect feature to trip.
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2.0

2.1

Equipment Description

Front panel layout

= Figure 2.1

1. Channel output circuit breakers: The circuit breakers are rated at 11.5 amps
continuous, however Jands recommend the maximum load connected to a channel be
limited to 10 amps. The HP6-C breakers are rated at 25 amps but Jands recommend the
maximum channel load be limited to 20 amps. If nuisance tripping occurs, enable the
Preheat option (see section 4.1.4.5). See also section 5.6 for a full explanation of
nuisance tripping.

2. Display: A red four digit alpha-numeric display is used to show dimmer status and
option menus.

3. LEVEL/FUNCTION encoder wheel: This detent action control knob is used to
select items from the menus, and to select the channel levels or chase rate (depending on
the operating mode).

4. DMX IN/LOOP connectors: A standard five pin AXR connector inputs control
desk DMX-512 signals and outputs them to othemakrs via the Loop connector. See
section 8.2 for wiring details.

5. DMX IN LED: A green LED indicates the presence of DMX signals.

6. Keypad: These switches are used to select different options and operating modes. A
red LED is associated with each switch to indicate activation of selected function.

7. PHASE LEDs: Three green LEDs (one for each phase) indicate that the three phase
mains supply is available.

8. Channel SELECT switch: These select or deselect options for each channel, or
switch a channel between “on-line” and “off-line”. If a channel is “off-line”, it will not
respond to the DMX input signals.

9. Channel STATUS LED: A bi-colour LED indicates channel status, ie.

Red = channel set for 110V output

Green = channel set for 240V output

Off = channel disabled

Orange = voltage change selected but not yet confirmed
Flashing = channel selected for changes to be made

10. DRIVE LED: This green LED indicates a control signal is being applied to
that channel.
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11. LOAD LED: This red LED serves two functions. In normal operation, it
acts as an output mimic. When the channel drive is at zero, it indicates whether that
channel’s load is disconnected (or open-circulit).

To check a load, set the channel drive to zero.LX&D LED will turn ON if there is
no load.

For levels above zero, th®®AD LED will mimic the channel output whenever a load is
connected.

Note that the channel circuit breaker must be ON fot.MA&D LED circuitry to work.

BREAKER LOAD CHANNEL DRIVE LOAD LED STATUS
on not connected off ON

on connected off OFF

on connected on OUTPUT MIMIC
off doesn’'t matter doesn’'t matter OFF
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Equipment Description 3-1

3.0 Circuit Descriptions

= Figure 3.1

The Output PCB contains the circuitry for the output devices (triacs in the HP12-TR and
SCRs in the HP12-SC and HP6-C), the temperature-controlled fan, and the 15 volt
power supply.

3.1 Mains and Low Voltage power supplies

The dimmer electronics uses low voltage dc power at 15 volts (unregulated) and 5 volts
(regulated). The HP12-SC also uses a 10V regulated supply for the gate drive
oscillators. The unregulated DC powerugpglied by three transformers mounted on the
output PCB.

3.1.1 Mains Circuit Wiring:

The mains circuits of the HP dimmers are configured as three separate phase circuits,
with four channels per circuit. The three active mains inputs and three separate mains
neutral inputs appear at a terminal block, labelled Al, A2, A3 and N1, N2, N3
respectively. The ground terminal is an adjacent M4 stud.

This wiring allows the dimmer to be configured for three-phase star (wye) mains
supplies, three-phase delta supplies or single-phase supplies.

THREE PHASE OPERATION ("NORMAL"):

The rack mount HP dimmers are normallypglied with a three-phase power cable and
plug attached, suiting the vast majority of available mains supplies (ie. three phase and
neutral). The three live mains phases are connected to terminals Al, A2, A3. The three
neutral poles are bridged with a copper link, with the mains neutral connected to terminal
A2.

SINGLE PHASE OPERATION:

The dimmers may be configured for single phase operation where three phase mains
supply is unavailable.

The dimmer should beupplied with three same-phase actives and three neutrals. The
three active lines must each be protected at not more than 50 amps [63 amps: HP6-C].
The three neutral conductors must each be rated at the same current as the actives. The
earth conductor should be similarly rated.

The bridge between the three neutral terminal poles (N1, N2, N3) must be removed
before the three incoming neutral lines are connected to these terminals. The three
incoming actives are connected to Al, A2, A3.
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3.1.2

3.1.3

DELTA SUPPLY OPERATION (ILLEGAL IN MOST COUNTRIES!)

The available venue mains supply in some countries (eg. ilipifs) is in the form of
three phases (220 volts between phases) with no neutral connectionmifriez thay be
configured for operation from 220V delta supplies.

The bridge between the three neutral terminal poles (N1, N2, N3) must be removed
before the three incoming active lines are connected.

* The first incoming active is connected to terminals A1 and N3.
* The second incoming active is connected to terminals A2 and N1.
* The third incoming active is connected to terminals A3 and N2.

Note that this connection is ILLEGAL in Australia, Europe and the U.K. since this
connection renders the output sockets' neutral pins LIVE.

Note that a dimmer wired in this fashion will be subjected to COIWDUS OVER-
VOLTAGE if connected to the 415V wye or star three-phase supply of most countries.

Mains Radio Frequency Suppression

Radio-frequency interference generated by phase-controlled dimming is heavily
attenuated before it can contaminate the mains supply.

Capacitors C1, C2 and C3 (1uF 275VAC X2 rated) are connected from each incoming
active (Al, A2, A3) to the corresponding neutral (N1, N2, N3).

Capacitors C14 thru C19 (4700pF 275VAC Y2 rated) are connected from each incoming
active and neutral to ground.

The mains circuits are protected from (improbable) catastrophic failure of these
capacitors by fusible PCB track links (labelled FL1 thru FL4). Failure of these links will
remove power from the low-voltage transformer associated with that phase. The links
may be renewed during repairs by wire links (a single strand of flexible wire, not more
than 0.2mm dia).

Neutral - Earth Voltage Detection

Voltages of more than 15V (AC average) between neutral and earth are a strong
indicator of mains supply problems (eg missing or weak neutral connection, or missing
earth).

The voltage from the dimmers' eartheach of the three neutrals is sensed by three 100K
resistors (RG1l, RG2, RG3), ful-wave rectified and fed to the input LED of an
optoisolator.

When the dimmer is configured for normal three-phase star connection, the three
incoming neutrals are bridged, yielding an impedance of 33K from neutral to ground and
a sensitivity of 15V AC average.

If the dimmer is configured for three same-phase in@ash neutral has a sensitivity of
45V (or 15V for all three neutrals).

If the dimmer is configured for delta operation (with no incoming neutral) the circuit will
detect when the "centre average" of the three phases deviates more than 15V from earth.

Revision 2 - 26 April, 2000 HP SERIES DIMMER TECHNICAL MANUAL



Equipment Description 3-3

3.1.4

3.1.5

3.1.6

Low Voltage Transformers

HP12-TR: The transformers are nominally rated at 375V (primary), 23V (secondary).
The primary windings of these transformers will toleréi® volts without overheating.

They are protected against secondary-side overloads by card-mounted 30mA PTC
thermistors. These thermistors are sized NOT to trip during mains overvoltages, but
WILL trip if a low voltage fault occurs. Thermistor cutout will turn off the frontpanel
PHASE LED.

HP12-SC, HP6-C:. The transformers are nominally rated at 240V (primary), 15V
(secondary). The primary windings are protected against secondary-side overloads by
card-mounted 30mA PTC thermistors. These thermistors will trip during continuous
mains overvoltages of more than 340V. Thermistor cutdlittwvn off the frontpanel
PHASE LED.

If thermistor cutout occurs, they may be reset by turning off power to the dimmer for
five seconds. However, since thermistor cutout will never occur during normal
operation, the cause of cutout should be investigated.

Control Tone Rejection

Control tones are superimposed on mains voltages by supply authorities to control off-

peak heaters etc. Tone frequencies of 750 Hz and 1050 Hz are common, although
frequencies from 167 Hz to 1750 Hz are in use. Amplitudes are typically less than 5

volts, although higher levels have been reported at some locations.

These tones may cause flicker in dimmed lamps, due to jitter in the detected zero-
crossing position.

The effect of control tones is minimised by filtering at the secondary windings of the low

voltage transformers. Resistor-capacitor networks (R1-CF3, R2-CF4, R3-CF5), in
conjunction with inherent transformer inductances, form a 12 dB/oct filter at 400 Hz.

Control tones at levels up to 15 volts at 750 Hz, or 25 volts at 1050 Hz, have little effect
on performance.

Low Voltage DC Supplies

Each of the three transformers has two associated rectifiers. One set of rectifiers feeds
the common DC supply filter capacitors, while the other provides full-wave rectified
waveforms to the zero-crossing detectors and three phase indicator LEDs via the Front
Panel PCB.

The dimmers’ unregulatedigply is filtered by C9 (2200uF) and directly feeds the fan
controller, the overvoltage detector and the temperature sensors. All other circuits are
supplied via the OTEMP overtemperature cutout.

The dimmer will shut down under software control at@5If the dimmer manages to
reach higher temperatures than this, the OTEMP cutdlutemove power from all
circuits except the fan controller and associated circuits. The fan speed will increase due
to lighter supply loading.

The unregulated dc voltage at the common supply filter capacitor (C9) is normally
around 14 ~ 15 volts but may drop as low as 11 volts with low mains voltages, or rise in
excess of 20V during severe mains overvoltages.

Mains overvoltages are sensed as high unregulated DC voltages by op-amp Ulb. Since
the DC supply voltage is dependent amrder loading as well as mains voltage, the trip
point of this circuit may vary from 260V to 280V AC mains voltage.

Revision 2 - 26 April, 2000 HP SERIES DIMMER TECHNICAL MANUAL



Equipment Description 3-4

3.1.7

3.2

3.3

Fan Control

Temperatures are sensed by LM35DZ sensors mounted at the exhaust ("hot") ends of the
heatsinks. These sensors have an output voltage of 10mV per degree Celsius (ie. 300mV
at 30C). Their output voltage is summed and fed to the frontpanel CPU card for
temperature display, and to the 12 volt dc fan control.

The fan speed controller is a DC amplifier formed by op-amp Ula and transistor Q1. The
fan is "held off" until sensor temperatures reachC3By resistor R16 from the 5V rail.
The fan voltage reaches 12V at temperatures 8€ 50

The circuit is protected against shorts in the fan or its wires by transistor Q2, which
clamps the output current at 0.6 amps.

Phase control

The power applied to a load is varied by controlling the point of thyristor firiregah
mains half-cycle.

The convention used here is that firing angles°df0Oradians) occurs at the end of each
half cycle, and give zero output. Firing angles of°1@0radians) occurs at the beginning
of each half cycle, giving maximum (unity) output.

The traditional method of achieving phase control (ie. firing position control) has been to
generate a "ramp" voltage in each half-cycle, which is then compared to the dc control
signal.

Key elements in this technique are:

« The ramp begins just after the start of the half cycle, at a voltage equal to the
maximum control voltage.

« The ramp ends just before the finish of the half cycle, at a voltage equal to the
minimum control voltage.

« The beginning and end of the ramp are determined by zero crossings of the
mains waveform.

+ The shape of the ramp determines the control law (CV to P law).

Note that the finite width of the zero-crossing pulse causes the dimmer to jump from no
firing to some small firing angle as soon as control voltage is applied. The snap-on firing
angle is defined by the zero crossing pulse width.

This is actually a very minor problem since zero crossing pulses of 2.21h80(us
around true zero crossing) give a snap-on power of less than 1%. The HP has a zero-
crossing pulse width less than 2 ms.

The HP microprocessoplP) generates its "ramp" digitally, and specifically shapes the
ramp to provide linear control-to-power characteristics. {ifPh¢hen compares the DMX
channel information with the generated ramp information and turns on the appropriate
output device at the required point on each mains half-cycle.

SCRs and triggering circuits

HP12-TR:

The triacs used in the HP12-TR are 40 amp, 600 volt devices (type Q6040K) with 2500
volt isolation to the mounting tab. They have a surge current rating of 335 amps for 10
milliseconds. The dimmer will function with rgg@ement triacs of lower ratings but its
ability to survive short circuits and overvoltages will be jeopardised.
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The output devices are triggered with Siemens BRT12 opto-isolators. These are
optically triggered SCRs rated at 600 volts.

Opto-triggered dimmers have a lower ability to correctly drive low-power inductive
loads than DC-fired SCR dimmers. Although this is true of the HP12-TR, careful
snubber design and component selection guarantees that it will correctly drive all loads
from rated maximum down to 25 watt transformer pinspots.

When the lamp blows in a transformer-driven pinspot, the unloaded transformer primary
presents a very small, highly inductive load. The HP12-TR dimmer may misbehave with

such a load. However, if two or more pinspots are connected to a dimmer channel, a
lamp failure in one pinspot will have no adverse effects.

HP12-SC/HP6-C:

The SCRs used in the HP12-SC are 35 amp, 600 volt devices (type S6035K) with 2500
volt isolation to the mounting tab. They have a surge current rating of 425 amps for 10
milliseconds. The dimmer will function with rgaement SCRs of lower ratings but its
ability to survive short circuits and overvoltages will be jeopardised.

The SCRs used in the HP6-C are 65 amp, 600 volt devices (type S6065) with 2500 volt
isolation to the mounting tab. They have a surge current rating of 800 amps for 10
milliseconds. The dimmer will function with rgaement SCRs of lower ratings but its
ability to survive short circuits and overvoltages will be jeopardised.

The SCRs are connected in back-to-back pairs, such that during each mains half-cycle
one SCR is blocking (reverse biased) and the other will conduct if triggered.

HP12-SC: The SCR gates are triggered with continuous DC (as opposed to trains of
pulses), which forces the SCRs to conduct even if the load current is lower than the SCR
latching current. This allows excellent control over small and highly inductive loads.

The DC gate firing current for the twelve SCR pairs is provided by twelve power
oscillators. ThedOkHz power osttators operate from a 10V regulatedpply, and are
controlled by phase-control signals from the CPU.

The oscillator outputs drive pulse transformers. The two secondary (mains-side)
windings of the pulse transformers are full-wave rectified and fed to the SCR gates.
Sufficient gate current is generated to correctly trigger the SCRs at very low
temperatures (minus 10).

Each of the twelve oscillators is protected by a 2Rply resistor, such that failure in
an oscillator fuses the resistor without disrupting other oscillators. Each oscillator draws
8mA when inactive, and around 80mA when that channel is driven to full.

HP6-C: The SCR gates are triggered with Siemens BRT12 opto-isolators. These are
optically triggered SCRs rated at 600 volts.

Opto-triggered SCR dimmers have a lower ability to correctly drive low-power inductive
loads than DC-fired SCR dimmers. Although this is true of the HP6-C, careful snubber
design and component selection guarantees that it will correctly drive all loads from rated
maximum down to 40 watt pinspot transformers.

When the lamp blows in a transformer-driven pinspot, the unloaded transformer primary
presents a very small, highly inductive load. The HP6-C dimmer may misbehave with

such a load. However, if two or more pinspots are connected to a dimmer channel, a
lamp failure in one pinspot will have no adverse effects.
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3.4

3.5
3.5.1

3.5.2

Output chokes and filtering

The chokes and filters minimise the emission of high frequency interference radiated from
dimmer output wires. The fast rising waveforms produced by phase-controlled triacs and
SCRs have large amounts of high frequency energy, which would be radiated as
electromagnetic interference (EMI) without the chokes.

The degree of suppression at low frequencies (150Hz - 150kHz) is indicated by the
output voltage risetime. Longer risetimes indicate superior suppression, lower acoustic
noise in lamp filaments and less "buzz" coupled into audio wiring.

The HP12-SC chokes have a risetime of over 500 microseconds, measured from 10% to
90% of the rising waveform edge, when driving a 2500 watt incandescent loatl at 90
firing angle. The HP12-TR chokes have a risetime of 280 microseconds when measured
in the same fashion.

The suppression at frequencies above 150kHz must meet Australian and international
standards; the HP6-C, HP12-TR and HP12-SC provide suppression superior to statutory
requirements.

High frequency output filtering in the dimmers is provided by capacitors (CF1 thru
CF12) connected from the SCR/triac hot input to the choke output. In addition, snubber
components RS1 thru RS12 and CS1 thru CS12 serve to reduce the amplitude of
commutation transients.

NOTES: HP12-TR / HP12-SC / HP6-C

Dimmer channels not driven on will "leak” 50Hz AC current through the RF-filter and
snubber capacitors to their loads. The HP12-TR uses 100nF snubber and filter
capacitors, and will pass up to 15mA to the load; the HP12-SC uses 47nF capacitors and
will pass up to 7mA. The HP6-C us&80nF snubber and filter capacitors, anlli pass

up to 22maA to the load.

This capacitor current will have no significant effect on loads greater than 20 [40] watts,
but may cause a glow (similar to preheating) in very small pilot lamps or slow rotation in
small motors and fans. Small dimmable fluorescent and neon lamps may not dim to zero
due to this leakage.

Problems caused by capacitor current may be largely eliminated by connecting a small
resistive or incandescent load in parallel with the desired load.

Load & drive indicators

Drive LEDs

Each channel's Drive LED is connected to the same phase-control signals (generated by
the CPU) which trigger the HP12-TR's / HP6-C's opto-isolators or the HP12-SC's power
oscillators. The Drive LED mimics the phase-control drive to the triacs or SCR pairs.
The LED intensity is linearly controlled by the duty cycle of the drive, but visually does
not appear to be linear.

Load LEDs

Each channel's Load LED is connected as an output voltage mimic. The Load LEDs are
opto-isolated from the dimmer outputs. The opto-isolators are driven from the outputs
via a 47K resistor and bridge rectifier. The "neutral return" from each channels' bridge
rectifier returns to the neutral associated with that channels' phase (N1, N2 or N3).
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3.5.3

The opto-isolators' output drives the Load LEDs via 470R resistors from the 5 volt rall
at up to 6mA. Although the LED current is vaguely proportional to output voltage,
visually it is not linear due to LED and perceptual non-linearities.

Load Detecting

When no load is connected, the Load LED will light. The snubber and filter capacitors
(100nF for HP12-TR and HP6-C, 47nF for HP12-S@) pass an ac current of 7mA to
22mA, which is sensed by the Load LED as an output voltage.

The Load LED may be used to indicate the presence of a load only when no drive is
present, and the channel's breaker is on. In this case, NO LOAD = LED ON;
CHANNEL LOADED = LED OFF.

When the channel is driven (as indicated by the Drive LED) the Load LED will act
simply as an output mimic.
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3.6

3.6.1

3.6.2

CPU card

= Figure 3.2

The HP Series dimmers are fully digital. The CPU reads all inputs and generates all
outputs. The one exception to this is the fan control system which is intended to operate
without CPU intervention - if the CPU were to stop operating the cooling system will
continue to operate normally.

Many of the components on the CPU card are Surface Mount, ihmdquire extreme
care if components are to be replaced at any stage.

The CPU is required to read the following inputs:
» the temperature sensor
» three phase voltages
» all switches
» the rotary encoder
* the DMX input
* mains zero crossing points

The CPU also drives the following outputs:
 allLEDs
* the DMX output
» twelve dimmer channel opto-isolators

Microprocessor

The microprocessouP) is a Motorola 68332 (IC1) housed in a 132 pin QFP surface
mount package. This is a highly integrated part consisting of a 68020 core surrounded by
serial ports, a system integration module, and a time processing unit which is used to
control the triacs via the opto-isolators. The system integration module is configured to
generate chip select lines which are used to select the periphergld?’'$ reternal clock

is derived from an external 16 MHz crystal oscillator (OSC1).

The four DIP switches (SW1) are connected directly to the unused CPU interrupt pins.
During normal operation all DIP switches should be off.

Memory

The CPU memory consists of a 256Kx8 program EPROM (IC10) and two 128Kx8 static
RAMs (IC2, IC3). Program is copied from EPROM into RAM at boot and subsequently

executed from RAM to improve execution speed. As of September 1995, the current
software version is “V1.1F".

The EPROM may in the future be substituted with a FLASH device to allow for in-field
software upgrades. Read and Write control signals are created by a 74HCO00 (IC15);
during normal operation the write pulses are not generated as they are only used when
the software is being uploaded into a FLASH device. Diode D2 configures the CPU at
reset to have an 8 bit boot EPROM.
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3.6.3

3.6.4

3.6.5

3.6.6

Read and Write control lines for the SRAM are generated by the GAL16V8 (IC7). A
MAX691 “watchdog” chip (IC8) supplies power to the RAM ICs from the 5V supply
rail, but changes over to the 3V Lithium backup battery when the 5V supply drops below
a set level.

CAUTION
Danger of explosion if battery is incorrectly replaced.

Replace only with the same or equivalent type
recommended by the manufacturer. Dispose of used
batteries according to the manufacturer’s instructions.

DMX input / output

DMX signal is received via switching relays (RLY1, RLY2) that allow the DMX to be
terminated or looped through. When terminated, the CPU has the ability to drive the data
output for future readback systems, however in normal operation the incoming data is
connected directly to the LOOP output.

The balanced DMX input signals are buffered and unbalanced by a 75176 (IC12) before
passing to the serial port of the.

Zero crossing detector

The zero crossing detectors synchronise CPU ramp generation to the mains supply. Each
phase transformer output is rectified, divided, and compared (IC14) with a reference
voltage generated from the +5 volt rail. The three comparator outputs should be low-
going pulses roughly centred around the mains zero-crossing point, with a 10 ms cycle
time.

Analog to digital converter (ADC)

As well as being used to generate zero-crossing pulses, the three transformer secondary
voltages are resistively divided and multiplexed into the 8 bit A-D converter ADC0820
(IC4) via the 4051 analog switch (IC6). This mux is controlled by a latch 74HC574 (IC5
pins 14-19). The temperature sensor and a spare input from the Output PCB are also
connected to the mux inputs.

The ADC is read approximately every 2ms in software V1.1F, however this may change
with later software versions.

The phase voltages are compared in [iReto obtain “bad neutral” information. The
temperature sensor voltage is converted to degrees and can be displayed on the front
panel PCB.

Optocoupler drive

The pP directly drives 12 ULN2003 inverter buffers (IC9, IC13) which in turn drive the
BRT12 optocouplers or power oscillators (on the Output PCB) to fire the triacs/SCRs.
These signals pass down the Output card flat cable, along with the power supplies.
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3.6.7

3.6.8

3.6.9

5 volt power supply

All electronic circuits other than the fan controller are run from a 5 volt supply, regulated
from the 15 V supply with a LM2576-5 switching regulator (REG1) operating as a
continuous-mode buck converter at approx 52kHz..

The demand on the 5 V rail is around 750 mA. A conventional linear regulator would
need to dissipate around 7 watts. This loss is reduced to less than 0.5 watts by using a
switching regulator. . This circuit is reliable in operation but it may be damaged by long
periods of very high mains voltage, eg. over 300Vac.

If not working, check the regulator or flyback diode D1. Note that D1 should only be
replaced with a suitable high speed flyback diode designed for use in switchmode power
supplies. Also check inductor L1 for mechanical failure.

An MC78L12CG 12 volt regulator (REG2) provides a supply rail for prograg the
FLASH devices. A two transistor switch (Q2, Q4) controlled by IC5 pin 13 connects this
12 volt rail to the FLASH device when programming is required. In general this circuit
should not be active - it is only active during software upgrades to FLASH.

Reset generator

The reset generator is based around a MAX691 (IC8). This IC monitors the +5 volt rail
and puts the CPU into reset if the voltage is below 4.6 volts. The RESET LED should
flash briefly when power is applied and removed, and when the RST terminals are
shorted together. IC8 also disables the SRAM via the CE pins and switches SRAM
power from the main supply to the backup battery during power up and down. Capacitor
C17 maintains the supply to the SRAMs during changeover -ithael is dropping its
memory and the battery is OK this capacitor may be faulty.

The Lithium battery should last approximately 5 yedaos the date thebattery was
made - note that a 4 year life from date of product sale would not be unexpected when
delivery and manufacturing times are allowed for.

CAUTION
Danger of explosion if battery is incorrectly replaced.

Replace only with the same or equivalent type
recommended by the manufacturer. Dispose of used
batteries according to the manufacturer’s instructions.

Rotary encoder

While the encoder mounts on the CPU card, most of it's active circuitry is contained on
the front panel card. A pair of 220R/10K/10nF RC networks filter the encoder signals on
the CPU card before they are routed to the front panel card via the flat cable. The value
of these parts is quite critical to correct encoder operation.
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Equipment Description 3-11

3.7

3.7.1

3.7.2

3.7.3

Front panel card

= Figure 3.4

The front panel PCB holds all front panel switches and LEDs, including the LOAD and
DRIVE LEDs which are fed by the Output PCB. Additionally, the control electronics for
the switches and LEDs and the encoder circuitry are also on the front panel PCB. To
minimise flat cable size, the CPU data bus and required CPU select lines are connected to
the front panel card to control the latches for the LEDs and buffers for the
switches/encoder circuitry. The majority of components on this card are Surface Mount
devices.

Switches

The switches are read individually via tri-state 74HC245 buffers (IC4, IC5, IC6). Each
switch when pressed (closed) pulls the buffer input high, otherwise a 10K resistor (RN1,
RN2, RN3) pulls it to ground.

Note that switch faults will most likely be caused through wear in the switches
themselves.

LEDs

Due to the large number of front panel LEDs (including the four 15 segment displays),
all except the Phase LEDs and Drive/Load LEDs are driven in a matrix, the seven rows
of which are driven by a 74HC574 latch and BCX17 transistors (IC1/Q1-7/R1-R7). The
16 columns are driven by two 74HC574 latches (IC2-3/R8-23). The matrix is driven with
only one row on at any time, each row being on for approximately 2ms out of 14ms. A
failure in the matrix could result in a row being dead (eg. Digit 1 or Green Select LEDs
off) or a column being dead (eg. segment 4 of all digits failed), else the fault will be a
single LED dead. It is important when tracing matrix faults to refer directly to the circuit
diagram.

Note that the bicolour “Select” LEDs are sensitive to excess soldering temperature and
should be replaced with care.

An RC delay network C5/R24 holds the display off for a short period during startup to
ensure the CPU has time to initialise the matrix before the display becomes active. This
prevents damage to the display LEDs through over current and ensures that the large
current required to feed all segments does not occur.

An RC decoupling network C11/R25 minimises the amount of noise generated by the
LED multiplex circuit that is fed into the 5 volt rail.

Encoder

The encoder output consists of two signals 90 degrees out of phase. These signals have
already been filtered on the CPU card, and so are then squared by a 40106 Schmitt
(IC8:A/:B/:C). The signals are used to control the 4516 up/down counter (IC9) such that
when the encoder is rotated clockwise the counter counts up,and when the encoder is
rotated counterclockwise the counter counts down. Note that any time the encoder is
rotated, pulses should appear on pins 10 and 15 of the counter IC9.

Revision 2 - 26 April, 2000 HP SERIES DIMMER TECHNICAL MANUAL
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Fault Diagnosis 4-1

4.0

4.1

Dimmer Operation

This section assumes the dimmer has been correctly connected to three phase power and
a source of DMX input signals.

Menu structure

The HP dimmers feature a é” menu structure. This means that an option is chosen
from the display with th€e EVEL/FUNCTION encoder wheel, and ti&NTER keypad
button is then pressed to confirm the selection.

The encoder wheel is then used to select the next level of optiol&NTHER button is
pressed to confirm the selection, and so on.

After all the options have been selected, the display revert®OKd to indicate the
dimmer is now back in normal operating mode.

The display will flash if there are more menu levels above the current one.

41.1 ENTER

TheENTER keypad button is always pressed to confirm a menu or channel selection.

4.1.2 NORMAL

The NORMAL keypad button cancels the current menu selection and allows the
operator to start again in the event of an error. The display si@kys.

PressingN\ORMAL while “OK” is displayed shows the dimmer software version.

4.1.3 CLEAR

The CLEAR keypadbutton is used to go back one menu level if an option is incorrectly
selected.

414 MODE menu

= Figure 4.1A

Select theMODE button on the keypad. The display will then “flash” showing one of
the MODE options, which are:

«  “VOLT” - output voltage selection

* “TEMP” - heatsink temperature monitor

« “LAW’ - dimmer law

* “PREH” - filament preheat

« “P.FLT” - mains input voltage fault (power fault) test enable
* “TERM” - DMX input termination

 “CHEK” - display dimmer operating parameters

« “V.COM” - enable/calibrate voltage compensation

* “LOCK” - lock dimmer functions
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Fault Diagnosis 4-2

To select an option, rotate tR&JNCTION encoder wheel until the desired option is
displayed, then press tBNTER keypad button to confirm the selection.

4.1.4.1 “VOLT” - Voltage selection

= Figure 4.1A

Any or all of the dimmer channels may be customised to give &tterl20, or 60

volt output. This feature is useful for controlling individd&0 volt loads, such as
single PAR 64 (120) lamps, Leko (FEL) or other 120 volt lamps (120V), or series
pairs of ACLs (60V).

* Once theVOLT option has been selected, use FRNCTION encoder wheel
to select eithet240V”, “120V”, or“60” and presENTER.

« If “240V” is selected, the display will stop flashing and will scroll the following
message'SELECT CHANNELS FOR 240V”.

o If “120V” is selected, the display will stop flashing and will scroll the following
message'SELECT CHANNELS FOR 120V”.

« If “60V” is selected, the display will stop flashing and will scroll the following
message'SELECT CHANNELS FOR 60V”.

*  Press th&ELECT button on the channel to be changed. $MATUS LED of
the channel(s) selected will change colour to orange.

* Once all the required channels are selected, ER3IER to make the changes.
The channeBTATUS LED(s) will show green for those channel(s) set to 240
volt output, and red for those channel(s) set to 60 or 120 volt output.

» The display will then showOK” to indicate the dimmer is now in normal
operating mode with the selected changes implemented.

CAUTION
SELECTING A 60 or 120 VOLT LAMP TO 240 VOLT
OPERATION CAN CAUSE SERIOUS DAMAGE TO THE LAMP !

4.1.4.2 “TEMP” - Temperature monitor

= Figure 4.1A

The internal heatsink temperature may be monitored by seléGtialiglP” . The
display shows the temperature in degrees Celsius;24®9C”. Normal DMX
operation of the dimmer is unaffected by selecting this function. Pressing the
NORMAL button on the keypad will clear the display'@K” .

Note

The HP12-TR / HP12-SC / HP6-C dimmers are designed to be installed |n
standard 19-inch wide racks. These racks should have adequate ventilatign
allowing for the side-to-side airflow of the dimmers. Fully enclosed racks that
obstruct side-to-side ventilation may cause overheating problems.
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Fault Diagnosis 4-3

4.1.4.3 “LAW”" - Dimmer law

= Figure 4.1A

Selecting’LAW” gives the option of either a linear power curviein P” - or a
switch curve -“Swch”. The linear power curve gives even fade characteristics for
lamps, while the switch curve may be used for switching other devices (eg. fans,
strobes, motors, etc) on or off, with the switching points set at 55% for upfades and
45% for downfades.

* Use theFUNCTION encoder wheel to change the law, and pESSER to
select.

* Next press the channBELECT buttons to select the channels to be changed.
The channeSTATUS LEDs will flash. Pres&ENTER to make the changes.

» The display will change t6OK” to indicate the dimmer is now in normal
operating mode with the selected changes implemented.

4.1.4.4 “PREH” - Filament preheat

= Figure 4.1A

If a channel is fully loaded, there is a possibility that cold filament inrush current
may cause nuisance tripping of the circuit breakers. If this is a problem, the preheat -
“PREH” - option may be used to reduce the inrush. When preheated, the filaments
may show a barely perceptible dull orange glow.

Preheat has no effect when the lamp is being driven above the preheat level or for
channels set to switched output. See section 5.6 for an explanation of cold filament
inrush current.

» Selecting’PREH” gives the options dfON”, “OFF”, and“LEVL” . Use the
FUNCTION encoder wheel to choose the option and pE$EER to confirm
selection. SelectindLEVL” allows the control of the preheat level for each
channel regardless of whether preheat is turned on or off for that channel.

When“ON” or“OFF” has been selected:

* Press the channeBELECT button(s) to select preheat for the desired
channel(s).

* The channeSTATUS LED(s) will “flash” when that channel is selected. Press
ENTER to make the change(s).

* The display will change t6OK” to indicate the dimmer is now in normal
operating mode with the selected change implemented.

When“LEVEL” has been selected:

* Press and hold the chan®ELECT button for the desired channel. While
holding SELECT button adjust the encoder wheel to set the desired preheat
level. Preheat is adjustable in 5 levels frArflowest) toE (highest).

* PresENTER to make the change(s) permanent.

* The display will change t6OK” to indicate the dimmer is now in normal
operating mode with the selected change implemented.

Normal DMX operation of the dimmer is unaffected by selecting this function.
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Fault Diagnosis 4-4

4.1.4.5 “P. FLT” - Mains Power Fault

= Figure 4.1A

The HP series dimmers will detect three types of maipplg problems:
* Mains overvoltages

* Mains undervoltages

* Neutral-to-earth overvoltage

In some venues the three phase power supply may be less than ideal, and one or
more of the above fault conditions may occur without the wiring being truly
“faulty”. For this reason it is possible (BUT NOT RECOMMENDED) to use the
P.FLT option to turn off the power fault detect (the show must go on). ALWAYS
check first that the problem is not a dropped neutral in either of the three phase
connectors, or a missing earth connection.

WARNING

IF THE NEUTRAL DETECT FACILITY IS DISABLED, IT IS POSSIBLE
THAT UNSAFE MAINS SUPPLY WIRING MAY NOT BE DETECTED.

The HP dimmers will tolerate and even correct for maimgply problems of
sufficient magnitude to damage less tolerant equipment connected to the same
supply. The HP idhmer detection facilities may be used to provide "early warning"
protection for ancillary equipment. Section 5.1.3 gives a more in-depth explanation
of this facility.

» Selecting’P.FLT” gives the options 6ON” or “OFF” . Use theFUNCTION
encoder wheel to choose the option and pERSBER to confirm selection.

* The display will change t6OK” to indicate the dimmer is now in normal
operating mode with the selected change implemented.

Normal DMX operation of the dimmer is unaffected by selecting this function.
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Fault Diagnosis 4-6

4.1.4.6 “TERM” DMX Signal Terminate

= Figure 4.1B

Selecting “TERM” allows the DMX signal to be correctly terminated, as is
required for the last dimmer in a DMX line. Note that when séOfd” the DMX
Loop connector in unused.

Pressing th&NORMAL button on the keypad will change the display@K” to
indicate the dimmer is now in normal operating mode.

4.1.4.7 “CHEK” dimmer operating parameter display

= Figure 4.1B

Selecting“CHEK” displays the dimmer’s operating parameters on a channel by
channel basis. This is useful for checking that a dimmer has been setup correctly.

Select the channel to be checked by turningRO&ICTION encoder wheel (the
STATUS LED of the channel being checked will flash). Stop the scrolling of the
display at any time by pressiftNTER. PressENTER and turn the encoder wheel

at the same time to display information “vertically”, ie. display the same information
for different channels.

Pressing thtNORMAL button on the keypad will change the display@K” to
indicate the dimmer is now in normal operating mode.

Normal DMX operation of the dimmer is unaffected by selecting this function.

4.1.4.8 “V.COM” Output voltage Compensation

= Figure 4.1B

An HP dimmer can be setup so that it will compensate for variations in the mains
input voltage. Selectingy/.COM” allows the internal voltage compensation to be
turned on or off, or calibrated.

» Selecting “V.COM” gives the options ofON”, “OFF”, “LINE” and
“MAX”. Use theFUNCTION encoder wheel to choose the desired option and
pressENTER to confirm selection. SelectiriyINE” allows calibration for the
voltage compensation, while selectifgdAX ” allows setting of the maximum
output voltage the dimmer regulates to.

When“ON” or“OFF” has been selected:

The display will change t60OK” to indicate the dimmer is now in normal operating
mode with the selected change implemented.

When“LINE” has been selected:

* Note that an external voltmeter is necessary to complete this procedure.
This parameter should not need to be adjusted during normal operation.
Adjust the displayed voltage using tREENCTION encoder wheel until it reads
the same as the current input voltage, as displayed on the voltmeter. It is
recommended that all phases be driven from a single phase source eg. via a
single to three phase adaptor, to eliminate phase voltage variations.

e PresENTER to calibrate the dimmer.
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The display will change t6OK” to indicate the dimmer is now in normal
operating mode with the selected change implemented.

When“MAX” has been selected:

Adjust the displayed voltage using tR&JNCTION encoder wheel until it is
equal to the desired maximum output voltage from the dimmer when driven to
full. eg to avoid running 220 volt lamps above their rated voltage set this
parameter to 220V.

Pres€EENTER to set the maximum output voltage from the dimmer.

The display will change tdOK” to indicate the dimmer is now in normal
operating mode with the selected change implemented

Note that the voltage compensation system works within the following limitations:

1.

The output cannot be driven above the input voltage. eg if the MAX value is
set to 240, and the mains input voltage is 220, the maximum voltage available
at the output is 220 volts.

The compensation system does not operate on switched outputs (ie. channels
with dimmer law set to “switch”).

The dimmer must be correctly calibrated as outlined above.

Normal DMX operation of the dimmer is unaffected by this procedure, however the
dimmed output level may change due to normal operation of the compensation
system.

4.1.4

.9 “LOCK” Parameter Lockout Facility

= Figure 4.1B

If the dimmer is to be left unattended it is sometimes desirable to be able to lock the
settings such that unauthorised users cannot alter them!LO@K” option
provides this facility.

Selecting“LOCK” gives the single option 6fON”. PressingENTER locks
the dimmer, andLOCK” s displayed.

To unlock a dimmer, turn thEUNCTION encoder wheel one step to the left,
press enter, one step to the right, press enter, and finally one step to the right. If
a mistake is made during the unlock procedure, turn the wheel more than three
steps to the right to reset the sequence and try again.

When the dimmer has been unlocked it will disga”.

Normal DMX operation of the dimmer is unaffected by selecting this function.
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Fault Diagnosis 4-9

415 DMX CHannel menu

= Figure 4.2

The dimmer’'s DMX start channel can be selected anywhere from channel 1 to channel
512. By selecting DMX start channel 1, thenoher will respond to DMX channels 1
through 12 inclusive. When using racks of looped dimmers, the next dimmer should
start at channel 13, the next at channel 25, and so on.

* To select a DMX start channel press BidX CH button on the keypad.
» The display will change to show the currently assigned DMX start channel.

* Using the FUNCTION encoder wheel, the DMX start channel may be
incremented or decremented to the desired DMX channel start number.

* To select the DMX start channel press BENdTER button on the keypad.

* The display will then showOK” to indicate the dimmer is now in normal
operating mode.

4.1.6 DMX BANK menu

= Figure 4.2

To make DMX start channel selection easier, the HP dimmers can select a bank of
twelve channels [six channels] from the DMX input signal. There are a total of 42
sequential banks of twelve channels and one last bank of eight channels in the 512
channels available from the DMX-512 source. See section 8.2 for a list of banks and
their corresponding channels.

By selecting DMX start bank 2, the dimmer will respond to DMX channels 13 through
24 [13 — 18] inclusive.

* To select a DMX bank press tbdVIX BANK button on the keypad.
» The display will change to show the currently assigned DMX bank number.

* Using theFUNCTION encoder wheel, DMX bank numbers may be incremented
or decremented to the desired bank number.

* To select the DMX bank number press ETER button on the keypad.

* The display will then showOK” to indicate the dimmer is now in normal
operating mode.
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Fault Diagnosis 4-10

4.1.7 BUILD menu

= Figure 4.3

TheBUILD menu is used to record DMX Snapshots or user-defined Scenes.
*  Press th&UILD keypad button.

» Select a flashing Snapshot numb&H1 - SP3") or a Scene numbet3C1 -
SC2”) to record, using thEUNCTION encoder wheel.

* Pres€ENTER to confirm the selection.

4.1.7.1 Snapshot

= Figure 4.3

Once aSNAPSHOT number is selectedgP1”, “SP2” or “SP3"), the display will
scroll the messagéPRESS ENTER TO STORE DMX VALUE” .

* On pressingENTER, the dimmer will store the current DMX values for the
twelve dimmer channels in the currently selected bank.

* The display will change t6OK” to indicate the dimmer is now in normal
operating mode.

4.1.7.2 Scene

= Figure 4.3

Once a Scené'$C1” or “SC2”) is selected, the display will scroll the message:
“PRESS SELECT AND HOLD WHILE CHANGE LEVEL FOR EACH

CHAN" .
* For each channel required to Build the Scene, press and hoBEIHECT
button.

» The display will initially show the last recorded level for that channel, which may
then be changed by rotating thEVEL/FUNCTION encoder wheel.

* Once all the required channels have been changed,EXd4sSR to confirm the
changes.

* The display will change t6OK” to indicate the dimmer is now in normal
operating mode.
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4.1.8 RUN menu

= Figure 4.4

The HP dimmers offer a range of pre-recorded Snapshots, Scenes and Chases that may
be used for testing purposes or for when the dimmer rack is used in stand-alone (no
control desk) applications.

The Snapshots and Scenes must be recorded via the Build menu (see section 4.1.7).
The Chase patterns are factory-set and cannot be changed. The output levels of
Snapshots and Scenes may be varied withLEMEL/FUNCTION encoder wheel,

which becomes a master level control. During chases the encoder wheel becomes a
chase rate control.

In all cases, individual channel levels may be changed. Once changed, however, they
remain at the new level regardless of the setting of the master level control.

Note that any previously disabled channels will remain disabled when in RUN mode,
with chase sequences abbreviated to avoid visible gaps.

* To run a Snapshot, Scene or Chase, prefkUiekeypad button.

» Select either a SnapshotSP1”, “SP2”, or “SP3”), a Scene “6C1" or
“SC2"), or a Factory Preset ChasER1”, “PR2", “PR3", “PR4”, “PR5", or
“PR6") with theFUNCTION encoder wheel.

e Pres€ENTER to confirm the selection.

4.1.8.1 Snapshot

= Figure 4.4

If Snapshot 2“6P2") is selected, the display will scroll with the mess&gfe2 ON
LEVEL 100”.

» The output level may be altered with thEVEL/FUNCTION encoder wheel
and the display will indicate a level betweEi0% and 0%.

* Pressing a chann8ELECT button will isolate that channel from the master
level control. TheSTATUS LED will flash to show the channel is isolated.
Pressing the&sELECT button again will re-connect the channel to the master
level control.

By pressing and HOLDING a chann8ELECT button, and rotating the
encoder wheel, that channel level may be modified.

Note

The master level control no longer has any effect on the level of a modifigd
channel; ie. once a channel has been modified, it remains at that level while
still in RUN mode (regardless of the master level). The channel SELECT
button must pressed again to re-connect that channel to the master level
control.

e Once theSELECT button is released, the encoder wheel becomes the master
level control once more.
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4.1.8.2 Scene

= Figure 4.4

If Scene I(SC1") is selected, the display will scroll with the mess&g§€l ON
LEVEL 100”.

* The overall output level may be altered with ti&/EL/FUNCTION encoder
wheel and the display will indicate a level betw&80% and 0%.

* Pressing a chann8ELECT button will isolate that channel from the master
level control. TheSTATUS LED will flash to show the channel is isolated.
Pressing the&sELECT button again will re-connect the channel to the master
level control.

By pressing and HOLDING a chann8ELECT button, and rotating the
encoder wheel, that channel level may be modified.

Note

The master level control will no longer have any effect on the level of th
modified channel; ie. once a channel has been modified, it remains at that level
while still in RUN mode (regardless of the setting of the master level). Th
channel SELECT button must pressed again to re-connect that channel to the
master level control.

e Once theSELECT button is released, the encoder wheel becomes the master
level control once more.

4.1.8.3 Preset chases

= Figure 4.4

If Preset Chase 4KR4”) is selected, the display will scroll with the message
“PR4 RUN 100 b.P.M.”.

* The chase rate may be altered with EFl@NCTION encoder wheel and the
display will indicate a rate between 6 &@D beats per minute.

By pressing and HOLDING a chann8ELECT button, and rotating the
encoder wheel, that channel level may be edited.

« Once theSELECT button is released, the encoder wheel becomes the chase rate
control once more. There is no master level control for this function.

The factory Preset Chase patterns for HP12 [HP6] are as follows:
PR1 Channels 1to 12 [6] in sequence (12 [6] step chase)

PR2  Channels 12 [6] to 1 in sequence (12 [6] step reverse chase)

PR3  Channels 1 to 12 [6] in sequence (12 [6] step shadow chase) ie. chase channel off
PR4 12 [6] Channel Random chase

PR5  Channels 1 & 2 crossfade to Channels 3 & 4.....(6 [3] step 2-channel x-fade)

PR6  Channels 1, 2, 3 crossfade to Channels 4, 5, 6....(4 [2] step 3-channel x-fade)
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4.1.9

TEST function

= Figure 4.2

Each channel may be tested individually, or as a group, by fading them from O to
100%. Any previously disabled channel may be selected and tested.

Press th@ EST keypad button and the display will Sh6WEST” .

Next press the desired chanr®ELECT buttons. This will take the selected
channel(s) off-line from the DMX input. The remaining channel(s) will stay on-line.

The STATUS LED(s) will flash to indicate which channel(s) are under test. As the
LEVEL/FUNCTION encoder wheel is rotated, the channel level(s) will change
from their current level.

When all tests are completed, pressNI@RMAL button. The display will change
to “OK” to indicate the dimmer is now back in normal operating mode and all
channels are once again on-line to the DMX input control signal.

4.2  Deep clear

= Figure 4.2

In the event of a software “lockup” or error message (see section 5.2), thenmBrsl
have a facility that enables them to be Deep Cleared.

THIS FUNCTION WILL ERASE THE CURRENT SETTINGS IN MEMORY

NUMBER OF CHANNELS. ENSURE THAT THE VOLTAGE IS SET TO 120

CAUTION

AND REQUIRES RE-INITIALISING OF THE OUTPUT VOLTAGE AND

VOLTS IF RUNNING ANY 120 VOLT LAMPS, OR DAMAGE TO THE
LAMPS MAY RESULT.

Hold down theMODE andDMX BANK buttons while turning power ON to
the dimmer.

 Use the FUNCTION encoder wheel to select eithét20V” output or
“240V” output on the display and preBSITER. Individual channel output
voltage may be changed later via M®DE menu (see section 4.1.4.1).

* Next use the encoder wheel to seld@ch” output for HP12-TR / HP12-SC
(*6ch” output for HP6-SC), and preBSTER.

* The display will change ttOK” to indicate the dimmer is now back in normal
operating mode.
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4.3 Channel disable

When the dimmer is in normal operating mod@®K” showing on the display), any
channel may be taken off-line by pressingStSLECT button. Pressing the button a
second time will bring that channel back on-line.

The STATUS LED will be on (red or green) for all active channels, and be off for all
disabled channels.

Any disabled channel(s) may still be selected and tested with the TEST function (see
section 4.1.9). Once the tests are complete and the dimmer is back in normal operating
mode, the channel(s) will resume their status prior to being tested.

4.4  Software update

The operating software of the HP dimmer maypdated via the front panel DMX input
connector. To achieve this requires the following:

e HP dimmer
* HP download kit
* |IBM compatible Laptop or desktop computer

To update the software, perform the following:

1. Switch the dimmer power off.

2. Connect the computer serial/COM port to the DMX input of the dimmer, using
the download cable supplied in the download kit. Disconnect any DMX
terminators.

3. Press and hold thENTER button on the dimmer while turning on power to
the dimmer. The dimmer display will sha(WOAD”.

4. Release thENTER button.
5. Run the update software as supplied with the download kit.
6. The dimmer will displayDATA” and the keypad LEDs will chase while the

information is transferred. This takes around 30 seconds.

When the download has completed the display will blank while the new software is
permanantly programmed into the dimmer memory. At the completion of the
programming the dimmer restarts.

The software update fidity should be used with the following notes and cautions:

 The dimmer must be Deep Cleared (refer section 4.2) after downloading new
operating software.

* |t is recommended that dimmer software notupelated during a tour/show season,
unless the installed software proves unsatisfactory for normal operation.

» More than one dimmer may b@dated at a time using normal DMX cables to link the
DMX Loop connector of the first dimmer to the input of the next, etc. In this case
steps 3 and 4 must be repeated for eaomdr, before proeeding to step 5.

» Refer to the instructions supplied with the download kit for further details.

Revision 2 - 26 April, 2000 HP SERIES DIMMER TECHNICAL MANUAL



Disassembly

5-1

5.0

5.1

Fault Diagnosis

NOTE
Contact your authorised JANDS Distributor for repairs or servicing.

In Australia refer all repairs to an authorised JANDS service agent or return the faulty
unit in suitable packaging to:

JANDS ELECTRONICS Service Dept,
40 KENT Rd

MASCOT NSW 2020
AUSTRALIA

PHONE: +61-2-9582-0909

Protection

The HP Series dimmers feature several types of protection. These can be generally
classified as:

1. output protection,
2. thermal protection,
3. overvoltage protection.

51.1 Output protection

Each of the output circuits is protected by a 11.5 amp [25 amp] fast-acting magnetic
circuit breaker. These breakers are designed to pass the rated current, but will disconnect
the output circuit for any overload condition (the larger the overload, the quicker the
disconnection).

NOTE: The dimmer outlet sockets are rated at 10 [20] amps. Avoid loading the dimmer
outputs beyond the socket capacity.

The breakers protect the dimmer’s output devices from short-circuit loads and faulty
wiring looms, and save on expensive dimmer repairs. A tripped circuit breaker indicates a
load fault that requires immediate attention.

Note that the triacs in the HP12-TR will survive output short circuits under most
conditions. The more rugged SCR pairs in the HP12-SC / HP@Gwwive output
shorts under extreme conditions (high operating temperatures, high supply fault current
availability, zero cable length from dimmer to short).

5.1.2 Thermal protection

The HP dimmers feature temperature-controlled fan cooling. As the internal
temperature of the dimmer increases, the fan speed also increases. The fan begins
turning at low speed at 30, and reaches maximum speed at internal temperatures
above 50C.

The internal heatsink temperature is constantly monitored by the dimmer.
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If the heatsink temperature rises above 85°C, the dimmer will automatically shut down
the output drive until the temperature drops to around 80°C, at which time it will restart.
The fan will continue to cool the heatsink during the shut down period.

The electronic shutdown at 85 degrees is backed up by@ @ried cutout, which
shuts down power to all electronics other than the cooling fan.

Note that the HP6-C / HP12-SC's two fans will run slower and quieter under average
operating conditions than the HP12-TR's single fan, due to the increased airflow
capacity.

5.1.3 Overvoltage protection

The HP dimmers will detect voltage problems generated by phase load imbalance and a
poor or missing neutral connection. A poor (resistive) neutral connection can cause
arcing and overheating of the connector, and also allows the phase-to-neutral voltages to
vary, causing overvoltage damage to components.

Bad neutral connections account for many lamp amunér failures. While the internal
electronics of HP dimmers can tolerate (and correct for) these fault conditions, other
equipment run from the same mains supply generally cannot.

The HP dimmers will detect three types of maimgpty problems:

* Mains overvoltages on all phases (260V - 280V threshold)

* Imbalance between the three mains supply phase voltages (>20%)
* Neutral - to - earth voltage (>15V)

In addition, the HP dimmers will correct and regulate the dimmed outputs against
variations in the mains supply voltages.

The HP12 dimmer electronic circuits will tolerate gross overvoltagesaacidentally
transposed active-neutral connection with no internal damage and no damage to output
loads.

MAINS OVERVOLTAGES:

If the average voltage on ALL THREE mains supply phases exceeds approximately
270 volts (260V - 280V depending on operating conditions) thendr outputs are
turned OFF and the following message scrolls across the disfNa&INS
OVERVOLTAGE. PRESS NORMAL TO REACTIVATE” . When the overvoltage
condition is removed, press tidORMAL button to reactivate theirdmer. The
outputs will restaraccording to the previous settings.

If the overvoltage condition is not remedied, the dimmer will allow three (3) attempts
to reactivate before shutting down. After this the power must be turned off and then on
again before normal operation is again possible.

MAINS IMBALANCE:

If the three mains supply phase voltages differ by more than 10%, the display scrolls
the warning message:"MAINS OVERVOLTAGE WARNING. PRESS
NORMAL” . PressingNORMAL will reset the display td‘OK” . The operator
SHOULD then check all the neutral connections and the load distributions on each
phase, correcting where necessary.

For a phase voltage difference of more than 20%, the dimmer outputs are turned OFF
and the following message scrolls across the dispMAINS OVERVOLTAGE.
PRESS NORMAL TO REACTIVATE” . When the overvoltage condition is
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removed, press thBlORMAL button to reactivate theimdmer. The outputs will
restart according to the previous settings.

If the overvoltage condition is not remedied, the dimmer will allow three (3) attempts
to reactivate before shutting down. After this the power must be turned off and then on
again before normal operation is again possible.

NEUTRAL - EARTH VOLTAGE:

If the voltage between the neutral and earth exceeds 15 voltaptimerdoutputs are
turned OFF and the following message scrolls across the disfNa&INS
OVERVOLTAGE. PRESS NORMAL TO REACTIVATE” . When the neutral-
earth voltage condition is removed, press N@RMAL button to reactivate the
dimmer. The outputs will restaaccording to the previous settings.

Neutral-earthvoltages are most commonly caused by poor (resistive) neutral
connections, undersized neutral wires in supply cables, and missing or disconnected
earths.

If the condition is not remedied, the dimmer will allow three (3) attemptedctivate
before shutting down. After this the power must be turned off and then on again before
normal operation is again possible.

NOTE:

In some venues the three phase power supply may be less than ideal, with considerable
differences between the phase voltages under load conditions. For this reason it is
possible (BUT NOT RECOMMENDED) to turn off the neutral detect facility if
experiencing problems with the power supply. ALWAYS check first that the problem is
not a dropped neutral in the three phase plug or socket, or a dangerous safety problem
such as a missing earth connection.

The neutral detect facility may be disabled via MW®DE menu. See section 4.1.4.6
for details.

WARNING

IF THE NEUTRAL DETECT FACILITY IS DISABLED, IT IS POSSIBLE
THAT UNSAFE MAINS SUPPLY WIRING MAY NOT BE DETECTED, OR
THAT "MINOR" PROBLEMS CAUSED BY POOR NEUTRAL
CONNECTIONS MAY RESULT IN GROSS OVERVOLTAGES DURING
FULL LOAD OPERATION.

Output faults

If a short-circuit lamp or output cable is plugged into timenaer, the circuit breaker will
act within miliseconds to disconnect the fault from the dimmer. In nearly all
circumstances, this is quick enough to prevent damage to the output devices.

HP12-TR:

If a triac fails, it will either turn a channel on to full (triac short-circuit), or turn it off
(triac open-circuit). If a triac fault should occur, that channel may be isolated with its
circuit breaker.

A locked-on output will usually be caused by either a faulty triac or opto-isolator. To
discover which it is, use a soldering iron to lift one end of the gate feed resistor (RT1
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5.6

thru RT12) and apply power to the dimmer. If the channel is still on the triac is faulty,
otherwise the opto is faulty.

HP12-SC, HP6-C:

If an SCR fails, it will generally appear as a short, locking that channel to full. If an SCR
fails open-circuit, the other SCR will generally continue to function, and that channel will
deliver half-wave rectified waveforms to the load.

If a SCR is discovered to be faulty, replace both devices for that channel.
NOTE:

The channeLOAD LED may be used to aid in troubleshooting. This red LED serves
two functions. In normal operation, it acts as an output mimic. When the channel drive is
at zero, it indicates whether that channel’s load is disconnected (or open-circuit).

See section 2.1, item 11 for more information on load checking procedures.

Operating faults

If a message should appear scrolling across the diSfAd3DRESS EXCEPTION
ERROR XXXXXXXX XXXXXXXX XXXXXXXX”  where the Xs represent different
characters, write down the characters and contact JANDS Service Department or your
local JANDS Distributor, giving details of the dimmer’s operating conditions that caused
the error, and software version (see section 4.1.4.3). In the meantime, doing a Deep
Clear (see section 4.2) should get the dimmer working again.

DMX faults

The HP Dimmers feature a “Last Hold” facility that “remembers” the lstived DMX
message. In the event of a DMX signal cable being unplugged or severeaniiersi

will continue to output the “Held” DMX levels until a new DMX message is provided, or
a Snapshot, Scene or Chase function is selected.

TheDMX IN LED will light if there is a DMX signal.

Phase fault indication

The three greeRHASE LEDs will light when all three power input phases are present.

WARNING
If one or more PHASE LEDs is off, IMMEDIATELY disconnect power to the
dimmer and check the mains supplies and wiring before re-connecting power to

the dimmer.

Cold lamp filaments

Cold lamp filaments consume considerably more power than warm filaments. This means
that the first time the lamp is turned on to full, the surge current can be up to ten times
greater than the rated current for the lamp.
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This cold surge current may be enough to trip the output circuit breakers. If this
“nuisance-tripping” of the circuit breakers is a problem, the filament Preheat facility may
be utilised. See section 4.1.4.5 for instructions on enabling the Preheat facility.

Lamp filament resistance is roughly proportional to temperature. A filament preheated to
900K (630°C) has a resistance about three times higher than a filament at room
temperature (30K, 30°C).

Preheat turns on the selected channels a very small amount (around 1% at 240 volts and
4% at 110 volts) which heats the lamp filaments and increases their electrical resistance.
When the lamp is then turned on full, the surge current is much less and the circuit
breaker will not trip.

Other advantages of using Preheat are an increase in lamp life (due to the reduction of
thermal shock to the filaments), and a reduction of lamp heat up time (the lamps will
flash slightly quicker).

5.7 Memory failure

The lithium battery on the CPU card has a limited life of four to five years and will need
replacing if the dimmer starts to show signs of memory failure.

If the dimmer loses its memory, it is important that a Deep Clear (see section 4.2) be
performed when power is applied to ensure reliable operation.

CAUTION
Danger of explosion if battery is incorrectly replaced.

Replace only with the same or equivalent type
recommended by the manufacturer. Dispose of used
batteries according to the manufacturer’s instructions.
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Fault finding guide

FAULT SYMPTOM

POSSIBLE CAUSE

REMEDY

Overvoltage indication

Loose or missing supply neutral
Phase-neutral swap on supply
Load imbalance

Supply generator runaway

Re-secure neutral connection

11°

Check supply wiring/colour cod
Re-distribute loads

Replace generator

Over-temperature indication

Poor intake ventilation
Poor exhaust ventilation
Damaged fan

Ambient temp above 4C

Use racks with side ventilation
Use racks with side ventilation
Replace fan

Keep ambient temp below 240D

Breaker trips when channel flash

pdlarge incandescent load

Use Preheat facility

to near full Excessive load Reduce channel loading
Faulty breaker Factory service

Breaker trips after prolonggdExcessive load Reduce channel loading

operation Lamp or wiring fault Check lamps and wiring
Faulty breaker Factory service

Breaker trips immediately whenOutput short Check lamps and wiring

channel is driven

SCR/ Triac short

Factory service

One channel flickers when dimmed
Drive LED flickers

DBMX source problem

Softpatch another desk fader
Fit terminating plug (see Sé
3.3)

Replace desk

One channel flickers when dimmed

steady Drive LED indication

Faulty channel

Same load flickers on another chanfdhsufficient load

Factory service

All channels flicker when dimmed

IncorrddMX protocol / wiring
Mains control tones excedichits

DMX line unterminated

Replace DMX source / wiring
Contact factory

Fit terminating plug (see Sé
3.3)

Overvoltage cutout activates

Faulty wiring / poor neu
connection

Poor mains supply (or generator)

fr&lheck wiring / 3 phase plugs

Disable N.Detect function unt

wiring / generator is repaired

One channel is not working

Channel disabled

Circuit breaker off

Enable channel (see section 4.

Reset circuit breaker

Radio interference

Faulty choke

Factory service

Revision 2 - 26 April, 2000

HP SERIES DIMMER

TECHNICAL MANUAL



Technical Data and Specifications 6-1

6.0 Disassembly

Should it become necessary to repair or replace a PCB, the following procedures should
be used. The numbers below refer to the sequence of operations.

6.1 CPU card removal

FRONT PANEL CARD

CPU CARD

OUTPUT CARD|

Figure 6.1 HP12-TR /HP12-SC with CPU card exposed

@ Figure 6.1

1.

Remove the thirteen lid screws and the lid.

2. Remove the screws holding the front panel in place (3 underneath, 2 pairs each

side).

Pull the front panel assembly forward and disconnect the bottom row of wires to the
circuit breakers.

Rotate the front panel assembly back over the chassis.

Disconnect the flat cables from the CPU card to the Front Panel card and the Output
card. Unplug the DMX connector lead.

Undo the five CPU card mounting screws.
The CPU card can now be removed.

Re-assembly involves carrying out the above operations in reverse order.
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6.2 Front Panel card removal

FRONT PANEL CARD

OUTPUT CARD

Figure 6.2 HP12-TR / HP12-SC with CPU card removed

@5 Figure 6.2

1. First remove the CPU card using the procedures in section 6.1.

2. Undo the screws and threaded spacers that hold the Front Panel card to the front
panel, noting the location of the spacers.

3. The Front Panel card can now be removed.

Re-assembly involves carrying out the above operations in reverse order, taking care to
align all the LEDs with the holes in the front panel.
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6.3  Triac / SCR replacement

=Y

L B 8 LI
e e e e e

CHOKE
TRAY

Figure 6.3 HP12-TR / HP12-SC showing choke tray moved to access triacs

@5 Figure 6.3

Remove the thirteen lid screws and the lid.
Remove the two screws securing the choke tray to the side of the chassis.
Remove the five screws securing the rear of the choke tray to the heatsink plate.

Slide the choke tray towards the back panel to expose the triac/SCR mounting
screws. It may help to slacken the three-phase cable gland.

5. Undo the mounting screw and de-solder the faulty triac/SCR.

H w NP

Re-assembly involves carrying out the above operations in reverse order.
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6.4  “Engine Block” removal

1. Remove the thirteen lid screws and the lid.

2. Remove all 24 wires [12 wires on HP6] to the circuit breakers.

© © N o o0

Remove the screws holding the front panel in place (3 underneath, 2 pairs each
side).

Disconnect the flat cable from the CPU card to Output card and remove the front
panel assembly.

Disconnect the wires from the output card to the output connectors.

Disconnect the mains input wiring from the terminal block.

Remove three screws each side securing the engine block to the side of the chassis.
Remove the three nuts front and rear securing the engine block to the chassis

Lift out the engine block vertically, gripping the front and rear edges of the output
circuit card.

Re-assembly involves carrying out the above operations in reverse order.

NOTES:

The output circuit card is fastened to the engine block by fifteen screws, plus the SCRs
and the fan control transistor.

The fan control transistor is insulated from the heatsink by a mica sheet and a plastic
shoulder washer under the screw head.
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7.0 Test procedures

7.1 CPU self-tests

A number of CPU test routines are contained in the EPROM. To run these tests set DIP
switch 3 on, DIP switch 4 off, and set DIP Switches 1 and 2 as required (see below) and
apply power.

« SW1 OFF, SW2 OFF:. CPU RAM test The green LED should light after
approximately 15 seconds. Note that this test corrupts the CPU RAM therefore
a Deep Clear (see section 4.2Zust be performed afterwards when the
CPU is to be used in a dimmer.

« SW1 ON, SW2 OFF:. CPU ADC test A DAC is plugged into the “MUX
EXPANSION” socket and a crude linearity test is performed on the ADC. The
green LED should light after approximately 0.2 seconds. The DAC is shown on
the circuit diagram.

« SW1 OFF, SW2 ON: CPU DMX loopback test A link lead is connected
between the DMX Loop and the DMX Input socket, and data is transmitted
and checked for correct reception. The green LED should light after
approximately 0.5 seconds. The relays should click at the commencement of
this test.

« SW1 ON, SW2 ON: Front panel interface testThe front panel bus is tested

with a known good front panel PCB by reading the switches and lighting the
associated LED. ie. the channel LED will iluminate (both colours) when the
channel “Select” switch is pressed, the keypad LEDs will illuminate when the
associated buttons are pressed. When the “Enter” button is pressed the
“Signal’ LED illuminates. The encoder circuit is also tested here - when the
encoder is turned the number in the display should increase or decrease
depending on which way it is turned. This test can also be used to test front
panel PCBs.

Test Limitations:

* The zero crossing generators are not tested.

* The encoder test relies on the operator to check proper operation in both up
and down directions.

* The analogue mux input circuit is not adequately tested.
 The FLASH program voltage is not tested.
» The channel outputs are not tested.
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7.2  Output card testing

CAUTION: YOU WILL BE TESTING AND CONNECTING 240V CIRCUITS.

This is a basic in-field functional test, to be performed on power cards following major
surgery. Unlike full factory tests, an elaborate test fixture is not required. It is assumed
that the dimmers' frontpanel card, CPU card and chassis wiring are present and
functional.

The power card must be complete, with the triacs/SCRs, fan and heatsink plates
mounted, and the wiring to the breakers, outputs and chokes connected. You will need a
DVM. Have a circuit diagram handy, to show the pinouts on the 26-way connector.

1. Important first step: Measure the resistance from Al to N1, A2 to N2 and A3 to
N3. This should be about 1400 ohms (TR) or 750 ohms (SC). If it is only about two
hundred ohms, a transformer is mounted backwards or is short circuit..

2. Create a mains "death cord", with a 100 watt lamp in series with the active. Connect
the cords' earth to the dimmers' earth stud, the cords' neutral to N1-N2-N3 and the
lamp-protected active to A1-A2-A3. The lamp limits the energy if a fault to ground
or a short is present. Operate the "death lead" only from an RCD- or ELCB-
protected outlet.

» At turn-on, a 100W series lamp should barely glow. A bright light indicates a
short to neutral. A tripped RCD/ELCB indicates a short to earth.

* Check that the display is nhot showing error or warning messages

* Check the DC supply voltage from TP- to TP+ (about 16Vdc).

» Check the temp-sense voltage from TP- to TPT (200-300mV).

* Check for 5V supply from TP- to TP5.

* Turn on the frontpanel breakers one at a time; check that the LOAD indicator
for each channel functions and that the lamp glow does not change.

* Heat the temperature sensor with a soldering iron and check that the fan speed
changes with temperature.

» Connect a (different) load lamp to each output and check that the LOAD LED
goes out, and that the test lamp does not light (ie. the load-sense and
triac/SCRs work).

* Bypass the 100W protection lamp, and apply full mains. Use the TEST
function to drive a 100W lamp from each channel in turn. Check that the
LOAD and DRIVE LEDs operate correctly, and that the load lamp can be
controlled from zero to full intensity.
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8.0 Technical Data and Specifications

PARAMETER

HP12-TR HP12-SC | HP12-WMTR | HP12-WMSC HP6-C

No. of Channels:

12 6

Input Power
Requirements:

3 Phases plus Neutral and Earth
200-265 volts phase-to-neutral
345-460 Volts AC Phase-Phase +/-10%

46 Amps / Phase 50 Amps / Phagse
Full size (min 46A) Neutral conductor (min 50A)
Max upstream protection 50A per phase
Load Power per chan: 20VA - 2.5kVA 5VA - 2.5kVA 20VA - 2.5kVA 5VA - 2.5kVA 40VA - 6kVA
Max Dissipation: <24Wi/chan <35W/chan <24Wi/chan <35W/chan <65W/chan
(<300W total) (<500W total) | (<300W total) (<500W total) (<400W total)
Max Ambient Temp: 45°C
Control Signal: DMX-512 (1990) Protocol
DMX Connectors: AXR-5-21B, AXR-5-21B, Six-way screw Six-way screw AXR-5-21B,
AXR-5-22B AXR-5-22B terminal block terminal block AXR-5-22B

Test Function Level:

0 to Full with detent each step

LED Indicators:

Status, Control and Output mimib#/X; Phases A, B & C

Output Protection:

12 x 11.5 amp circuit breakers 6 x 25 amp ci
breakers

rcuit

Overvoltage Limit

300V +/-10%

Undervoltage Limit

180V+/-10%

Neutral - Earth

15V+/-10%

Voltage Limit
Cooling System 1 x 80mm speed 2 x 80mm speed| 1 x 80mm speed| 2 x 80mm speed| 2 x 80mm speed
controlled fan controlled fans controlled fan, controlled fans, controlled fans
aided by aided by
convection convection
Gate Firing System Opto-Isolator Continuous DC  Opto-Isolator Continuous DC|  Opto-Isolator
gate firing gate firing

Control Devices

12 x 40A Triac 24 x 35A SCR 12 x 40A Tridc 24 x 35A SCR 12 X 65A S

CR

Output risetime @
50% dim

(10% - 90%, 2500W
incandescent load)

280pusec +/-10% | 50@Qsec +/-10% | 28@sec +/-10% | 50Qsec +/-10%| 50@sec +/-10%

Power Supply Entry:

2 metre tail with 2 metre tail with | Internal terminal | Internal terminal| 2 metre tail with

Clipsal 56P532 | Clipsal 56P532 block block Clipsal 56P550
plug plug plug
Output Connectors: 1x 10 amp 1x 10 amp Internal terminal | Internal terminal 2 x 20 amp
Clipsal 415 per | Clipsal 415 per blocks blocks
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(Australia) channel channel HPM CAT38 per
channel (parallel)
PARAMETER HP12-TR HP12-SC HP12-WMTR | HP12-WMSC HP6-C
Output Options: Clipsal 415 Clipsal 415 Clipsal 415 Clipsal 415 HPM CAT38
19 pin Socapex | 19 pin Socapex 3x Wieland 3x Wieland
(normal or series] (normal or series GST18 per GST18 per
10 pin Wieland | 10 pin Wieland channel channel
2x Wieland 2x Wieland
GST18 per GST18 per
Terminal block Terminal block channel channel Terminal block
Size (mm): 482 (w) x 133 (h) 482 (w) x 133 (h)| 435 (w) x 485 (h)| 435 (w) x 485 (h)| 482 (w) x 133 (h)
x 350 (d) x 350 (d) x 133 (d) x 133 (d) x 275 (d)
Weight 20kg 24kg 20kg 24kg 16kg
Ingress Protection IP20 IP20 IP20 IP20 IP20
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8.1

Multipin output connector pin-outs

19 PIN SOCAPEX CONNECTORS

PIN No | OUTPUTS 1-6 OUTPUTS 7-12
1 ACTIVE 1 ACTIVE 7
2 NEUTRAL 1 NEUTRAL 7

3 ACTIVE 2 ACTIVE 8
4 NEUTRAL 2 NEUTRAL 8

5 ACTIVE 3 ACTIVE 9
6 NEUTRAL 3 NEUTRAL 9

7 ACTIVE 4 ACTIVE 10
8 NEUTRAL 4 NEUTRAL 10
9 ACTIVE 5 ACTIVE 11
10 NEUTRAL 5 NEUTRAL 11
11 ACTIVE 6 ACTIVE 12
12 NEUTRAL 6 NEUTRAL 12
13 EARTH 1 EARTH

14 EARTH 2 EARTH

15 EARTH 3 EARTH

16 EARTH 4 EARTH 10
17 EARTH 5 EARTH 11
18 EARTH 6 EARTH 12
19 NOT CONNECTED | NOT CONNECTED
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19 PIN SERIES-WIRED SOCAPEX OUTPUTS 1-6 (OUTPUTS 7-12)
CONNECTOR “B”

CONNECTOR “A”

PIN No | CONNECTION PINNo | CONNECTION
1 |ACTIVE 1 (@) 1 LINK 1 (7)
2 | LINK 1 (7 2 NEUTRAL 1 (7)
3 |ACTIVE 2 (8) 3 LINK 2 (8)
4 | LINK 2 (8) 4 NEUTRAL 2 (8)
5 |ACTIVE 3 (9) 5 LINK 3 (9)
6 | LINK 3 (9) 6 NEUTRAL 3 (9)
7 |ACTIVE 4 (10) 7 LINK 4 (10)
8 | LINK 4 (10) 8 NEUTRAL 4 (10)
9 |ACTIVE 5 (11) 9 LINK 5 (11)
10 | LINK 5 (11) 10 NEUTRAL 5 (11)
11 | ACTIVE 6 (12) 11 LINK 6 (12)
12 | LINK 6 (12) 12 NEUTRAL 6 (12)
13 |EARTH 1 (7) 13 EARTH 1 (7)
14 |EARTH 2 (8) 14 EARTH 2 (8)
15 |EARTH 3 (9) 15 EARTH 3 (9
16 | EARTH 4 (10) 16 EARTH 4 (10
17 |EARTH 5 (11) 17 EARTH 5 (11
18 |EARTH 6 (12 18 EARTH 6 (12
19 | NOT CONNECTED 19 NOT CONNECTED

10 PIN WIELAND

PIN No | CONNECTION | SOCKET |“A” |“B” |“C’
1 | ACTIVE 1 |5 |9
2 NEUTRAL 1 |5 |9
3 | ACTIVE 2 |6 |10
4 NEUTRAL 2 |6 |10
5 | ACTIVE 3 |7 |11
6 NEUTRAL 3 |7 |11
7 | ACTIVE 4 |8 |12
8 NEUTRAL 4 |8 |12
9 EARTH 1 |5 |9 +LOOP
10 | EARTH 2 |6 | 10+LOOP

EARTH | EARTH 3 |7 |11+Lo0OPS+

4 |8 |12+LOOPS
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8.2

DMX connector pin-outs

PIN CONNECTION CONNECTION
No (DMX IN) (LOOP)
SHIELD SHIELD
2 IN- OUT-
3 IN+ OouT+
4 NC NC
5 NC NC
8.3 DMX bank allocations
BANK CHANNELS BANK CHANNELS
1-12[6] 23 | 265-276[27(q]
2 13 — 24 [18] 24 | 277 -288[287]
3 25 — 36 [30] 25 | 289 —300 [294]
4 37 — 48 [42] 26 | 301-312[304]
5 49 — 60 [54] 27 | 313-324[314]
6 61 — 72 [66] 28 | 325-336[33(]
7 73 -84 [78] 29 | 337 -348[349]
8 85 — 96 [90] 30 | 349-360[354]
9 97 — 108 [102] 31 | 361-2372[366]
10 | 109 — 120 [114] 32 | 373-384[37§]
11 121 — 132 [126] 33 | 385-—396 [390]
12 133 — 144 [138] 34 | 397 — 408 [40p]
13 145 — 156 [150] 35 | 409 — 420 [414]
14 | 157 — 168 [162] 36 | 421 - 432 [42§]
15 | 169 — 180 [174] 37 | 433 - 444 [43§]
16 181 — 192 [186] 38 | 445 — 456 [450]
17 193 — 204 [198] 39 | 457 — 468 [46]]
18 | 205 - 216 [210] 40 | 469 — 480 [474]
19 | 217 -228[222] 41 | 481 — 492 [486]
20 | 229 - 240 [234] 42 | 493 - 504 [49§]
21 | 241 - 252 [246] 43 | 505-512 [510]
22 | 253 - 264 [258]
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Flat cable (CPU card to Output card) ZPL2550
5 pin chassis mount AXR - male ZPG2200
5 pin chassis mount AXR - female ZPG2100
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Appendix D Circuit Diagrams

FILENAME DESCRIPTION
HPTRPWR3 HP12-TR OUTPUT/POWER CARD
HPSCPWR6 HP12-SC OUTPUT/POWER CARD
HPSCHDF2 HP12-SC SCR FIRING CIRCUIT
DIMCPUS8 HP DIMMER CPU CARD
HPCEFPN2 HP DIMMER FRONT PANEL CARD
HP6CPWRO HP6 OUTPUT CARD
HPWMFPN2 HP WALL-MOUNT FRONT PANEL CARD
SUPERSEDED
12CHOP3 HP12 OUTPUT CARD
DIMFP5 HP12 FRONT PANEL CARD
DIMCPUA4 HP12/6 CPU CARD
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