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combination with R2 and RV2, the timbre pot. Just before the commence- .

ment of each note the output 01 (Pin 16) is turned on momentarily . CHROMA-CHIME KiIT
causing the base of TR2 to be driven hard on. TR2 then discharges C2 T ASSEMBLY MANUAL
completely so that the first few cycles of each note is always at peak

amplitude. As the note is prolonged, C2 gradually charges up via R2 and

RV2 causing the negative excursions at the base of TR2 to get higher and

higher. This, in fact, leads to an exponential decay in the peak to peak .

voltage at this point.

RV3 operates as a volume control by reducing the audio voltage at the , CONTENTS
emitter of TR3 which is applied to the base of TR4. The output driver )
"TR4, is a medium power device which directly drives the loud speaker
SP1 via R7 a current limiting resistor. The diode, D2, prevents the Page
base of TR3 from being pulled down during the discharge period of C2.
This avoids any objectionable clicks which might be heard in between the 3 Introduction
" notes as they are played in sequence.
4 Assembly Method
Tune Speed Control
The overall playing time for the tune and the timing of each individual 4 Parts List
note is determined by an independent means from the master clock . . .
-oscillator to the mpu. For each note, R9 output (Pin 2) from the mpu . 6 Soldering Hints
is turned on and off momentarily sufficiently to cause the saturation of ] .. .
TR1 and hence discharge C1. C1 then proceeds to re-charge via the speed _ 8 Printed Circuit Assembly
control RV1 and R1. The voltage at the junction of RV1 and C1 and the . . L. .
K8 input (Pin 8) to the mpu gradually drops until the mpu senses the 15 Printed Circuit Assembly Drawing
low level input at K8. R9 is then turned on again to repeat the cycle )
which may be performed up to sixteen times for each individual note. 17 Final Assembly
Short notes may only be given two counts in this manner, longer note )
progressively more. Hence the overall timing for the tune is entirely 19 Testing
determined by the time constant of C1 with RV1. . ..
, 20 Returns & Servicing
21 Circuit Description
22 Circuit Diagram

Copyright Chromatronics 1977
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“CHROMA-CHIME” KIT MANUAL
Introduction

“The ““Chroma-Chime’’ Kit has been specially prepared in such a way

that anyone possessing a little experience of electronics assembly and
soldering will have complete success. With just a little care and patience
in first reading this kit manual from cover to cover before starting
construction, and then by observing that the construction procedures
are followed, you will be assured of certain success. Having built the
““Chroma-Chime”’, you should be able to take pride not only in your
work, but in the ownership of the world'’s first microprocessor driven
electronic door chime!

Getting Started

First unpack all the components for your kit and check them off
against the parts list. Make sure that you do correctly identify each
one listed, as mistakes may be difficuit to trace later.

WARNING: The MOS Microprocessor integrated circuit
should be left in its protective packing until
immediately required for assembly. This device
could be susceptible to damage due to stray
static electricity if handled carelessly. Although
it is internally protected against such damage,
under normal circumstances, it is not wise to
take unnecessary risks with such an expensive
component!

The components for the ““Chroma-Chime’’ kit are packed as follows:—

Pack 1 — 11 resistors

Pack 2 — 4 diodes, 5 transistors, and 3 capacitors
Pack3 — MOS microprocessor integrated circuit
Pack4 —  Loudspeaker

Pack 5 —  Assorted hardware, wire and solder

Loose Packed Printed circuit board, SRBP base cover, plastic cabinet
parts, operating instructions.

All the components for the ““Chroma-Chime’ kit are itemized in the
parts list against cross reference part numbers to the printed legend on
the component side of the PCB (printed circuit board) and also the
circuit diagram. The part numbers will enable you to correctly identify

the location of each electrical component in the assembly. The item
numhbare aiven in the narts list will enable vou to _lD_J._._ﬁ( the parts in the

PIUAEEIOIT O YIvorr i LS il wS e Ve y L W = L

the final mechanical assembly.
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(C) If the unit fails: ; Diodes

It plays seemingly random notes, the batteries are probably either ~-D1, D2, D3 and D4 — All 1N4148 YELLOW, BROWN,
worn out or shop soiled. Alternatively, there could be a faultin = \ YELLOW, GREY 7p
the area of TR5, R9, R8. Colour Coding
(D) If the unit just makes a click sound: Resistors
Check C3 and R6, TR2 and TR4 and all the associated components. .. Rl 4K7 YELLOW MAUVE RED GOLD
(E) If the unit makes a continuous note: e TR2 2K2 RED RED RED GOLD
Check TR1 C1, RV1 and R1 , R3 220K RED RED YELLOW GOLD
(F) Now check the operation of each of the three controls 'V’ volume, ) R4 33K ORANGE ORANGE ORANGE GOLD
‘S’ speed or tempo and ‘T’ the tone. Any fault here should be ’ : RS 15K BROWN GREEN ORANGE  GOLD
obvious ) . R6* 39K ORANGE WHITE ORANGE GOLD
: R7 100 BROWN BLACK BROWN GOLD orSILVER
(G) As before, short out terminals 1 and 2. This time, the unit should ‘R8 15K BROWN GREEN ORANGE GOLD
respond by playing tune B1, God Save the Queen. : RO 2K2 RED - RED RED GOLD
(H) No sound at all: , ‘R10 15K BROWN GREEN ORANGE GOLD
Check selector switches and contacts for correct assembly, etc. If All resistors  2p each
it plays the wrong tune, check for short circuits between the IC ] )
. R *R6 may be alternatively supplied as 33K, ORANGE, ORANGE, ORANGE
pins going to S1 contacts. :
(J) Go round and check each of the tunes for the remaining positions . Capacitors
of 81, i.e. C1, D1, E1, F1, G1, H1 and A1. Then go round once again, C1 47uF  Electrolytic 12p
having re-selected the second selector switch to position 2, and check C2 10uF  Electrolytic 10p
the next eight tunes. If this does not work, then there must be an open C3 47pF  Ceramic or Polyester 10p
circuit between pin 6 of the IC and the contact for position 2. Lastly, .
re-select S2 for position 3 and go round all the positions of S1 Potentiometers:
checking each of the tunes as before. If this does not work, then there RV1 100K Skeleton Pot 15p
must be an open circuit between pin 7 and the IC and the contact for Rv2 100K Skeleton Pot 15p
position 3. All being well, you can now snap into position the SRBP RV3 10K Skeleton Pot 15p
back cover to the unit and then proceed with the installation as
described in the operating instructions. Loudspeaker:
1 0
Servicing and Spare Parts . SP1 50 to 90 ohms 2% 100p
If you find that you are unable to get your *“Chroma-Chime” Kit working Hardware:
properly, the Chromatronics Service Department will be able to do this / Item Price
for you. The fixed service charge for the *“Chroma-Chime” Kit is £4.00 . No Qty Part Per Set
inclusive of VAT and postage and packing. Should it be found that the T . L
reason why your kit failed to operate was due to a faulty component, this 1 1 CS107 Printed Circuit Board - 175p
fee will be returned to you with your corrected unit. However, since all 2 4 Battery Contacts 40p
micro-computer 1C’s are individually checked and tested before despatch, 3 2 4" loudspeaker wires 1p
we cannot accept liability for any failed devices. Should we discover that - 4 1 Plastic Case 200p
to be the reason why a kit failed to work, once returned to us, we would - 5 2 Plastic Access covers 50p
unfortunately have to charge a further £4.00 to cover the cost of a e 2 Selector Knobs 30p
replacement device. 7 2 Selector Contacts 30p

20 5
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Fig. 18

18

Fig. 1

or cotton cloth before making a small group of soldered joints in order
to remove the dross and old flux which might otherwise spoil the next
joint. When making a joint, bring the tip in contact with both the lead
and the printed circuit pad to heat simultaneously with the solder as
shown in Fig. 3. Just apply enough solder to surround the pad and lead
and leave a smooth bright joint, as in Fig. 3.

If too little heat is applied to a joint, the solder will form a poor uneven
shape and may also be ‘dry’. A ‘dry’ joint will not make a satisfactory
connection and may even be intermittent, giving very poor reliability.
If the component lead is moved whilst the solder joint to it is still
cooling, the joint must be re-heated or else a ‘dry’ joint may form.

If too much heat is applied to the joint, the solder will crystalize and
the joint will look dull and grainy and the track or pad of the printed
circuit board may peel off. This damage may be repaired by cutting off
the peeled track or pad. The lead of the component at the damaged site
should be bent over hard at right angles on the surface. The lead and
undamaged (clean) track can then be linked by soldering in a small
piece of bare wire across the gap.

Modern silicon transistors and diodes are quite robust as regards damage
by heat. It is very difficult to harm them normally, even so when
making a joint with one of these devices or any other component, the
soldering iron should not be in contact with the lead for any longer
than b seconds.

Fig.2
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Fig. 15 . Fig. 4

Step 3 — Diodes and Transistors

The four diodes on the PCB are mounted in the same manner as the
resistors, except that you must observe their polarity. The cathode of each
diode is the end indicated with a broad band right on the end of the body
(note Fig. 6). The lead at this end is assembled into the hole with a + sign.
The leads of the diodes should be carefully bent with long nosed pliers
prior to assembly, in order to avoid bending the leads too close to the glass
body, which might otherwise easily break. Double check that all the diodes
are in the right way round before proceeding any further.

\H\-@- m YELLOW BROWN YELLOW GREY

o
SOLID BLACK SAND

CATHODE + — -

. -_——

DIOOE IDENTIFICATION
(1IN 4148)

The lead configurations for the three different type of transistors supplied
are shown in Fig. 7. The PCB is printed with the lead designations ‘E’
(Emitter), ‘B* (Base), ‘C’ (Collector) for each of the five transistor
locations. You will also note that each location has been printed with the

_G:.G- r or N 10 _—_C:\n:.nu wileLwner ue ﬁﬂn:v_vﬁCﬂ _v NFIN OF FINF. UHECK 111
type number on each transistor against the parts list and refer to the lead

(‘D
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better if someone else could do this for you and make absolutely sure that
nothing has been missed or done incorrectly and that all the soldered
joints have been done properly. The importance of close inspection cannot
be over-emphasized as it might save you trouble later on, trying to find
out why your unit will not work properly!

Fig. 13

Step 12 — Loudspeaker

The loudspeaker is fitted into the main case such that it sits inside the

three retaining posts. Before fitting the special Starlok washers, three anti-
vibration rubber washer go over the three posts, as shown in Fig. 15. In
order to fit the Starlok washers, you will either need a small tubular
spanner or, alternatively, the plastic case of an old ball point pen

(anything with an inside diameter just slightly larger than the diameter

of the posts will do). The Starloks are pushed very firmly downwards

over the posts pinching the rubber washers on to the rim of the loudspeaker.
Be careful not to apply any sideways force to the post, otherwise it might

break off. Now solder the two loudspeaker wires from the printed circuit \

board on to the two tags on the speaker.

Step 13 — Fitting the Selector Switches

The two selector knobs are simply dropped into their apertures in the case
- from the bottom side. The knob on the left hand side is only intended to
operate in three positions but it is necessary for the mﬁou moulded on the
knobh to be nogitio

ey S T Ve

over-travel.

ned hetweoan the two small neas which nravant i+ from

.- (WO Shhan HLyo <<..-C: HMIGVOTIIL L 1Tunn
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Step 4 — First Soldering Stage

At this point in the construction, the majority of the components have
been assembled on the board and all the leads cropped to the required
length. Now proceed to solder in each of the components, taking care

to make a neat joint on each of the pads. Take care not to use too much
solder where a lead comes out adjacent to a printed circuit paid not yet
occupied, otherwise the adjacent hole may get filled in with surplus solder.

Step 5 — Wire Links

From the croppings of the resistor leads, select four long bright pieces of
bare wire. Form each of these in a ‘U’ shape (see Fig. 8}, with long nosed
pliers, so that the ends are approximately %' (12mm) apart. These may
then be assembled on to the PCB in the positions marked LK1, LK2,
LK3 and LK4. Bend their leads over, on the opposite side of the board,
as before, in order to stop them all falling out. .

Step 6 — IC Socket

The IC Socket is mounted on the PCB in the MPU — N1 position as shown
in Fig. 9. Note that the connecting strip is left in situ oriented outside the
IC pin area. It may be necessary to hold this upright whilst soldering each

of the end pins in order to stop the strips falling out.

Do not attempt to break off the connecting strips until all 28 pins have
been securely soldered in position. This operation is carried out after step
10, once the IC has been properly inserted.

Step 7 — Control Pots

Since RV3 10K ohms is a different value from the other two, RV1 and RV2,
it is best that this is assembled on the PCB first. Having done this, insert

the other two marked 100K. Bend over the tabs to the three pots at

roughly 459 in order to stop them falling out.

Fig. 9

11
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