
[ICs ARE NOW ONE of the most
-f widely used microcontrollers. Like
all micros, they greatly simplify many
electronic designs, are reconfigurable
in the field and allow projects that
would be unwieldy or overly com-
plex without them. In addition, extra
features can often be added retrospec-
tively to the firmware.

Although the PIC family of micro-
controllers is well k¡rown (we have
published many projects that employ
PICs), Microchip also manufactures
the lesser-known dsPIC30F series of
microcontrollers.

These are microcontrollers with
similar peripherals to those found
on standard PICs but which have an
enhanced instruction set augmented
with DSP (digital signal processing)
type operations. They are 16-bit mi-
crocontrollers and are surprisingly
powerful, running at speeds in the
tens of MIPs (millions of instructions
per second).
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Dedicated single-cycle DSP opera-
tions like MAC (multiply and accumu-
late) allow them to perform real-time
signal processing using multiple 40-bit
accumulators. They also incorporate
hardware multiplication and division
and have surprisingly fast ADC acqui-
sition modes. These features make
them well-suited to many digital signal
processing applications.

One such device, the dsPIC30F4011,
will feature in a new digital Musicol-
our lightshow project to be published
soon in SIrtcoN CHIp. This particular
device can perform a real-time FFT
(Fast Fourier Transform) on audio-
band signals with ADC acquisition
modes that can operate at up to 1MS/s
(1 million samples per second). It runs
at close to 3OMIPs and has 4BkB of
proSram memory.

Programming them
The dsPIC30F series of micro-

controllers ate extremely useful but

most older PIC programmers cannot
program them, This is due to incom-
patibilities with the pin-outs of the
dsPIC family.

As a result, we have designed
this simple, low-cost dsPIC and PIC
programmer. It can program all the
dsPIC30F family of microcontrollers
that are available in a DIP package, as

well as almost all regular PICs. It uses
freely-available software (for the PC)
and is easy to buiÌd.

By the way, if you have ever wanted
to experiment with DSPs (digital signal
processors), the dsPIC30F series is a

good starting point. Microchip offers
a lot of documentation and source
code for free on their website vvww.
microchip.com,

Programming procedure
Our new programmer is based on

the original COMB4 style programmer
- so named because it was designed to
program 1 6FB4 microprocessors from

Trimpot VR1 allows the LCD contrast
to be optimised.

Firmware & link functions
The filmware in IC1 is designed to

automatically perform the calibration
function just after initial start-up.
However, this can also be performed
at any other time using switch 52.
Pressing this switch simply pulls the
micro's MCLR-bar pin (+) down, so
that the micro is forced to reset and
start up again, recalibrating the circuit
in the process,

Links LKl-LK4 are not installed for
normal use but are used for the initial
setting up, testing and calibration. As
shown, these links connect between
RB3-RB0 and ground respectively.

For example, if you fit LK1 and then
press S2 to force a reset, the micro will
activate RLY1 (to switch capacitor C2
into circuit) and measure oscillator
frequency F2. This is then displayed
on the LCD.

Similarly, if you fit LK2 and press
52, the micro simply measures the
initial oscillator frequency (F1) and
displays this on the LCD. This allows
you to not only make sure that the os-
cillator is operating but you can check
its frequency as well. We'll have more
to say about this later.

LK3 & LK4 allow you to perform
manual calibration "tweaks" to the
meter. This is useful if you have access
to a capacitor whose value is very ac-
curately known (because it has been
measured using a full-scale LCR meter,
for example).

With LK3 fltted, the capacitance
reading decreases by a small amount
each time it makes a new measure-
ment (which is about five times per
second). Conversely, if LK4 is fitted
instead, the microcontroller increases
the capacitance reading by a small
increment each time it performs a new
measurement,

Each time a change is made, the ad-
justment factor is stored in the micro's
EEPROM and this calibration value is
then applied to future measurements.
Note also that although the calibration
is made using a "standard" capacitor,
it also affects the inducta¡rce measure-
ment function.

In short, the idea is to flt the jumper
to one link or the other (ie, to LK3 or
LK4) until the reading is correct, The
link is then removed.

As mentioned above,links LK1-LK4
are all left out for normal operation,
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By Mauro Grassi

for dsPl0s & PlCs
This low-cost unit can program all dsPICSOF series
microcontrollers in the DIP package, along with most PIC
microControllers. ft's easy to build and uses standard parts.
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Parts Ltst

1 PC board, code 04105081,
125 x 58mm

1 PC board, code 04105082,3ô
x 16mm

1 PC board, code 04105083,41
x 21mm

1 UB3 utility box, 130 x 68 x
44mm

1 16x2 LCD module (Jaycar QP-
5515 or QP-5516 - see panel)

1 5V 1OmA DIL reed relay
(Jaycar SY-4030)

1 100pH RF inductor (11)
1 4.0MHz crystal, HC-49U
1 DPDT subminiature slider

switch (S1)
1 SPST momentary contact

pushbutton switch (S2)
1 SPDT minitoggle switch (S3)
1 18-pin DIL lC socket
1 2.5mm PC-mount DC

connector
1 4x2 section of DIL header strip
1 7x2 section of DIL header strip
1 jumper shunt
1 binding posVbanana socket,

red
1 binding posUbanana socket,

black
2 PC terminalpins, 1mm

diameter
4 M3 x 1Smm tapped spacers
4 M3 x 6mm csk head machine

screws

5 M3 x 6mm pan head machine
screws

1 M3 nut (metal)
2M2x 6mm machine screws

(for S1)
4 M3 x 12mm Nylon screws
I M3 Nylon nuts
4 M3 Nylon nuts with integral

washers
1 9V battery snap lead
1 1OkO horizontaltrimpot (VR1)

Semiconductorc
1 PlCl 6F628A microcontroller

programmed with 041 05084.
hex (lC1)

1 7805 +5V regulator (REG1)
1 1N4148 diode (D1)
1 1N4004 diode (D2)

Capacitorc
122¡tF 16V RB electrolytic
210¡tF 16V RB electrolytic
1 1OpF 16V tantalum
1 100nF monolithic
2 1nF MKT or polyçtyrene (1%

if possible)
233pF NPO ceramic

Resistorc (0.25W, 1%l
3 100ko 2 4.7ko
1 68kO 4 1kO
1 47kA

nected into ci¡cuit, Forrl simply cor-
responds to the resonant frequency of
L1, C1 arrd any stray capacitance that
may be associated with them.

When power is first applied to the
meter, the microcontroller measures
this frequency (F1) and stores it in
memory. It then energises reed relay
RLYI, which switches capacitor C2
in parallel with C1 and thus alters the
oscillator frequency (ie, it lowers it).
The microcontroller then measures
and stores this new frequency (F2).

Next, the microcontroller uses these
two frequencies plus the value of C2
to accurately calculate the values of
both C1 and L1. If you're interested, the
equations it uses to do this are shown
in the top (Calibration Mode) section
of the box titled "How It Works: The
Equations".

Following these calculations, the
microcontroller turns RLY1 off again
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to remove C2, allowing the oscillator
frequency to return to F1. The unit is
now ready to measure the unknown
inductor or capacitor (Cx or Lx).

As shown in Fig.1, the unknown
component is connected across the test
terminals. It is then connected to the
oscillator's tu¡red circuit via switch S1.
When measuring an unknown capaci-
tor, 51 is switched to the "C" position
so that the capacitor is connected in
parallel with Cr. Alternatively, for an
unknown inductor, 51 is switched to
the "L" position so that the inductòr
is connected in series with Lr,

In both cases, the added Cx or Lx
again causes the oscillator frequency
to change, to a new frequency (F3).
As with F2, this will always be lower
than FL. So by measuring F3 as before
and monitoring the position of 51
(which is done via the C/L-bar line),
the microcontroller cal calculate the

value of the unknown component
using one of the equations shown in
the lower section of the equations box
- ie, the section labelled "In Measure-
ment Mode".

From these equations, you car. see
that the micro has some fairly solid
"number crunching" to do, both in the
calibration mode when it calculates
the values of L1 and C1 and then in
the measurement mode when it cal-
culates the value of Cx or Lx, Each of
these values needs to be calculated to a
high degree ofresolution and accuracy.
To achieve this, the micro's firmware
needs to make use of some 24-bit float-
ing point maths routines.

Circuit details
Howthis ingeniousyet simple meas-

urement scheme is used to produce a
practical LC meter can be seen from the
fulI circuit diagram of Fig,2,It's even
simpler than you might have expected
because there's no separate comparator
to form the heart of the measurement
oscillator. Instead we're making use
of a comparator that's built into the
microcontroller (IC1) itself.

As shown, microcontroller IC1 is a
PIC16F628A and it actually contains
two analog comparators which can be
configured in a variety of ways. Here
we are using comparator 1 (CMPI) as

the measurement oscillator. Compara-
tor 2 (CMP2) is used only to provide
some additional "squaring up" of the
output from CMPI and its outputthen
drives the internal frequency counting
circuitry.

The oscillator circuitry is essentially
unchanged from that shown in Fig.1.
Note that the micro controls RLY1
(which switches calibrating capacitor
C2 in and out of circuit) via its I/O
port B's RB7 line (pin L3). Diode DL
prevents the micro's internal circuitry
from being damaged by inductive
spikes when RLY1 switches off.

In operation, IC1 senses which po-
sition switch 51 is in using RB6 (pin
12). This is pulled high internally
when S1b is in the "C" position ald
Iow when S1b is in the "L" position.
Crystal X1 (aMHz) sets the clock fre-
quency for IC1, while the associated
33pF capacitors provide the correct
loading to ensure reliable starting of
the clock oscillator.

The results of IC1's calculations are
displayed on a standard 2x16line LCD
module. This is driven directly from
the micro itself, via port pins RB0-R85.

a serial port. There are really three
lines which are necess€ry to program
most PICs and microcontrollers in
the dsPIC30F family: CLOCK (PGC),
D,{TA (PGD) and Vpp (programming
voltage),

Incidentally, the dsPIC3OF family
has two programming modes - en-
hanced and standard. The enhanced
mode is faster ald requires a program-
ming executive or "bootloader" to be
programmed in first. However, this
programmer uses only the slower
ICSP mode that is standard across the
PIC family (ICSP = In-Circuit Serial
Programming).

Ifyou are interested in the details of
the ICSP protocol, refer to the Micro-
chip website at wlvw.microchip.com
(look for the "memory programming
specifications").

Programming mode is entered by
raising Vpp up to around 13V. Data
is then programmed into the micro-
controller by serially shifting com-
mands and data using the PGC and
PGD lines.

The PGC line synchronises tl.e ex-
change of se¡ial bits, while the PGD
line contains the data. The PGD line
is bidirectional, allowing reading and
writing of the microcontroller.

For example, there is a commald
code for "Erase" which will erase the
flash memory of the microcontroller.
There are also commalds for "Writ-
ing" and "Reading" pages, etc. As
soon as the microcontroller enters
programming mode, it starts listening
for commands.

Circuit details
. To successfully program a PIC or

dsPIC series microcontroller, we must
be able to control the PGC, PGD and
VPP lines in the correct fashion. The
Stucox Cnp dsPIC/PIC Programmer
achieves this by giving control of
these lines to the software running on
a PC. This software program is called
"WinPIC" a¡d it makes sure that the
correct procedr:re is followed for a
particular device.

Fig.1 shows the circuit details, As
car be seen, the dsPIC/PIC Program-
mer has two distinct supply rails (+5V
& +13.6V) and these are derived from
the DC supply rail using two 3-termi-
nal regulators (REG1 & REG2). 51 is the
power on/off switch, LED1 provides
power indication and diode D1 pro-
vides reverse polarity protection,

REG2 is an LM317T variable voltage
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regulator. Its output is determined by
the bias applied to its ADf terminal,
as determined by the voltage divider
formed by the 120Q resistor arrd the
series 1.1kCl & 82Q resistors.

If R1 is the resistance between
the OUT and AD] terminals (120Ç)

in our case) and R2 is the resistance
between ADJ and GND (1182C)), then
the LM3L7T will regulate its output

voltage to: Y =7.25 x (1+ R2lR1). Note,
however, that slight manufacturing
variations mean that the L.25 factor
can be anywhere between 1.2 ald 1.3
in actual practice.

In this case, RL & R2 have been se-
lected so that REG2 regulates its output
to 13.6V in typical conditions. This
provides the MCLR-bar/Vpp voltage
for the microcontroller which should

m

Features
(1) W¡llprogram alldsPlC3OF series microcontrollers in the DIP package
(2) Will program most PlCs in DIP package
(3) Uses PC freeware WinPlC forWindows
(4) Connects to the serial (RS232) port of a PC
(5)Very low cost

Minimum Supported lleyices (others may also work)
10F series
1 0F20012021204/206 (E) (.)

12F series
12Fs08/50e (E)
12F609/615 (E)
12F629/675 (E) (.)
12F635/636/63e (E)
12F683 (E)

16F series
16F610/616 (E)
1 6F 627 / 627 N 628 / 628 A (. )
1 6F630/631 /636/639/676/677 t68416851687/688/689 (E)
1 6F648/648A
1 6F71 6
16F73n37n4n6n7
1 6F81 8/81 I
16F84184N87188 (.)
16F87018711872
1 6F 87 3 I 87 3 N 87 4 I 87 4 N 87 6 I 87 6 N 87 7 I 877 A ('* )
16F913/914/9161917

18F series
1 8F 2220 I 2320 I 4220 I 4320
1 8F 2331 I 2431 I 4331 I 4431
1 8F 2420 I 2520 I 4 420 I 4520
18F245014450
1 8F 2455 I 25 50 / 4 455 / 4550 (. )
1 8F 2480 I 2580 I 4480 I 4580
1 8F 2525 I 2620 4525 I 4620
1 8F 2439 I 2539 I 4 439 I 4539
18F2421252144214521
1 I F2585/4585/2680/4680
18F248125814481458
1 8F 26821 2685 I 46821 4685

dsPlC30F ser¡es
dsPlC30F2010 (")
dsPIC30F2011/3012 (.)
dsPlC30F2012/3013 (.)
dsPlC30F3010 (.)
dsPlC30F3011 (.)
dsPlC30F301414013 (.)
dsPlC30F4011 (-)
dsPlC30F4012 (.)

(*) = tested & passed. (E) = requires external connection or adaptor socket.
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Fants Lflst

1 PC board, code 07105081,
122x 120mm

1 adaptor PC board, code
07105083, 52 x 19mm

1 16V 400mA DC plugpack
1 SPDT right-angle PO-mount

toggle switch (S1)
1 PO-mount 2.5mm DC socket

(coN1)
1 DBg female right-angle socket

(coN2)
1 DlP14 lC socket
1 DlP16 lC socket
2D|P4O ZIF sockets
2 jumper shunts
1 8-pin DIL header with 2.54mm

spacing
1 6-pin DIL header with 2.54mm

spacrng
1 500mm length of 0.7mm tinned

copper wire
4 M3 x 6mm screws
2 M3 nuts
2 M3 x 1Omm screws
4 9mm long M3 tapped spacers

Semiconductors
1 MAX232A RS232 line driver

receiver (lC1)
1 74LSO4 hex inverter (lC2)
1 8C337 NPN transistor (Q1)
18C327 PNP transistor (Q2)
1 7805 5V regulator (REG1)
1 LM317T regulator (REG2)
31N4004 diodes (D1-Dg)
1 red 3mm LED (LED1)

Gapacitorc
1 1OpF 16V electrolytic
7 1pF 16V electrolytic
2100nF monolithic (code 100n

or 1 04)
222pF ceramic

Resis'tors (0.25U1, 1 %)
62.2kA
1 1.1kO
1 12012

1 82A
3 39O

by PNP transistor Q2 which in turn is
switched on and off by NPN transistor
Q1, When pin 3 (Tx) of the serial port
is high, it will switch Ql on, in turn
switching Q2 on and applying around
13V to the MCLR-bar/Vpp pin on the
microcontroller to be programmed,

Conversely, when pin 3 of the serial
port is low, Q1 will be off and therefore
Q2 will also be off. In this case, the
2.2kQ resistor on D2's cathode will
pull the MCLR-bar/Vpp pin low.

Basically, on a PIC or dsPIC micro-
controller, the MCLR-bar/Vpp pin acts
either as a Reset (0V) or a programming
voltage pin (around 13V for PICs or
between 9V and 13V for a dsPIC3OF
series microcontroller). When MCLR-
bar/Vpp is low, the microcontroller is
in the Reset state (meaning that all its
configurable pins are high impedance
inputs). When it is high (around V¡¡
= +5V), the microcontroller runs in
program mode and if it is at Vpp the
microcontroller will enter program-
ming mode.

It was a deliberate design decision
to switch the MCLR-bar/Vpp line be-
tween 0V and Vpp rather tha¡r between
V¡¡ and Vpp. This was done to avoid
possible damage to the microcontroller
being programmed.

To explain, if the MCLR-bar/Vpp
line were switched between V¡¡ and
Vpp, the program would run on the
microcontroller when programming
finishes, If that program were to drive
the output pins (as digital outputs or
as peripheral outputsJ, it could cause
excessive currents to flow and damage
the output stages of those pins,

That's because the ZIF sockets have
many power connections to accom-
modate differentPICs and dsPICs (+5V
and GND). As a result, some of the
microcontroller's output pins could
be shorted to +5V or to ground if the
program were to tun.

For this reason, the Vpp pin is
switched from 0V to 13V so that the
microcontroller is never in the run-
ning mode.

Of course, if youwere to incorporate
this programmer onto a PC board that
catered for ICSP (in-circuit-serial-pro-
gramming) then you would have this
line switch from V¡¡ (+5V) to 13V and
the reset would occur on any transition
from 13V down to 5V, Refer to the sec-
tion entitled "External Programming
Using CON3") for more details.

Note that some PIC microcontrollers
can be configured to disable the Reset

function of the MCLR-bar/Vpp pin, al-
Iowing it to be used for an alternative
(multiplexed) function, This should be
avoided when using this programmer
with a dsPIC or PIC plugged into a ZIF
socket, for the reasons outlined above
(this does not apply when using CON3
to program an external device),

Reguldtor REGI is used to derive
the +5V rail and this is used to power
IC'l,,ICz and the microcontroller being
programmed. This +5V rail is bypassed
using 1O¡rF, 1p.F and 100nF capacitors,
while a 1¡rF capacitor also bypasses
REG1's input.

Control lines
The relevant lines used in the RS-

232 serial interface to control the
dsPIC/PIC Programmer are derived
from pins 3, 4,5,7 & B.

Pin 5 is the ground connection while
pins 3, 4 & 7 (respectively Tx, DTR and
RTS) are outputs from the serial port.
In particular, pins 4 & 7 are digital
outputs, while pin 3 is usually the
Transmit line of the serial port. These
a¡e controlled by the WinPIC software
on the PC as appropriate,

Finally, pin B (CTS) is an input pin
and this is used to read data from the
microcontroller, as required to verify
or read the state of the memory.

IC1 is a MAX232 RS-232 line driver
receiver. Its job is to translate between
the RS-232 voltage levels (ie, t10V)
at the serial port and the TTL levels
(0-5V) used by the microcontroller. As
mentioned, pins 4 & 7 of the serial port
are standard digital outputs and these
are connected directly to IC1.

In operation, the MAX232 actually
inverts the levels and so its outputs at
pins 9 & 12 are fed to inverter IC2a &
IC2f (part of a 74LS04 hex inverter) to
invert them back again.

Pin 7 of the serial port controls the
PGC (CLOCK) Iine and is applied to
the microcontroller via IC1, IC2a and
a 39Ç) resistor (to limit the current). In
addition, a 22pF ceramic capacitor is
used to flIter any high-frequency noise
on this line,

Pin 4 controls the PGD line (DATA)
output. When it goes low so does
the pin 12 output of inverter IC2f.
Diode D3 allows a low level from
IC2f to drive the PGD line but blocks
high-level signals from IC2f. A 2.zko-
pull-up resistor is used instead to pull
this line high. This allows the WinPIC
softwa¡e to read the PGD line from the
microcontroller via pin B of the serial

CAI

clL

Fig.1: the circuit uses a wide-range test oscillator, the frequency of which
vaiies when an unlsrown inductor (Lx) or capacitor (Cx) is connected. This
oscillator is in turn monitored using a microconboller which accurately
calibrates the unit and measures the change in oscillator frequency. The
microcontroller then calculates the unknown component's inductance or
capacitance and displays the result on an LCI).

HOW ITWORKS: THE EAUATIONS

(A) ln colibrotion mode

ll I Wirh iusr Ll ond Cl :
2.r..JTTET

f2l w¡thc2oddedøcl: t2' ----J-2.r. {ï.ieT+eZi

l3l Flom ('llond l2l, wa con ftnd Cl:

ct - ¡ft¡.cz
(41 Alp from lt ) ond l2!, we con find Ll :

- 
1.r2.F12 'C1

(B) ln meosurement mode

(5f WhenCxisconnætud: F3= il#
rc cx=cr. (iå -t)

(ól Orwhan lx is conmled:
t?= I

2.n. {[TiEiEl

s r'-Lr. ($ -r)
NOTE: F2 & F3 should ohvoys be lower thon Fl

+2.5Y level, the comparator's output
suddenly switches low,

This voltage low is fed back to the
comparator's non-inverting input via
a 100kO feedback resistor. It is also
coupled through the 10PF input ca-
pacitor to a tuned circuit formed by
inductor L1 and capacitor C1. This
makes the tuned circuit "ring" at its
resonant frequency.

As a result, the comparator and
the tuned circuit now function as an
oscillator at that resonant frequency,
In effect, the comparator effectively
functions as a "negative tesistatce"
across the tuned circuit, to cancel its
losses and maintain oscillation.

Once this oscillation is established,
a square wave of the same frequency
appears at the comParator's outPut
and it is this frequency (Fo,'i that is
measured by the microcontroller. In
practice, before anything else is con-

c

L

ideally be between 12.8V and 13.1V,
However, anything from 13.4V to
13.8V is actually OK atREG2's output,
since this is fed through transistor
switch Q2 and series diode D2 before
being applied to the MCLR-bar/Vpp
(master clear/programming voltagel
pin of the microcontroller to be pro-
grammed.

In operation, the regulated 13.6V
rail from REG2 is switched on and off
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(C) and inductance (L) with a-digit
resolution. In fact, it measures capaci-
tance from just 0.1pF up to B00nF and
inducta¡rce from 1OnHto 70mH. Meas-
urement accuracy is also surprisingly
good, at better than t1% ofreading.

It also operates from 9-12V DC,
drawing an average current of less
than 20m4, This means that it can be
powered fiom either a 9V alkaline bat-
tery inside the case or f¡om an external
plugpack supply.

How it works
The meter's impressive performalce

depends on an ingenious measure-
ment technique which was developed
about 10 years ago by NeiI Hecht, of
Washington state in the USA. It uses
a wide-range test oscillator whose
frequency is varied by connecting the
unknown inductor or capacitor you're
measuring. The resulting change in
frequency is measured by a micro-
controller which then calculates the
component's value and displays it
directly on an LCD readout.

So there are basically only two key
parts in the meter: (1J the test oscilla-
tor itself and [2) the microcontroller
which measures its frequency (with
and without the component being
measured) and calculates the compo-
nent's value.

To achieve reliable oscillation over
a wide frequency range, the test oscil-
lator is based on an analog comparator
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with positive feedback around it - see
Fig.1. This configuration has a natural
inclination to oscillate because ofthe
very high gain between tle compara-
tor's input and output.

When power (+5V) is flrst applied,
the comparator's non-inverting (+)
input is held at half the supply volt-
age (+2,5V) by a bias divider formed
by two 100kQ resistors. However, the
voltage at the inverting input is ini-
tially zero because the 1OpF capacitor
at this input needs time to charge via
the 47kQ feedback resistor. So with
its non-inverting input much more
positive than its inverting input, the
comparator initially switches its out-
put high (ie, to +5V).

Once it does so, the 10pF capacitor
on the inverting inputbegins charging
via the 47kO resistor and so the volt-
age at this input rises exponentially,
As soon as it rises slightly above the

. Inductance Range: from about 1OnH to over 70mH (4-digit resolution)

o Capacitance Range: from about 0.1pF to over 800nF (4-digit resolution)

. Range Selection: automatic (capacitors must be non-polarised)

o Sampling Rate: approximately five measurements per second

. Expected Accuracy: better than *11" ol reading, +0.1pF or +1OnH

o Power Supply: 9-12V DC at less than 20mA (non-backlit LCD module).
Can be operated from an internal 9V battery or an external plugpack.
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Here's a handy piece of test gear you can

port (ie, after sending pin 4 of the se-
rial port high).

So the PGD line is actually "bi-di-
rectional" and is used as an output
when writing to the microcontroller
and as art input when reading from
the microcontroller.

Note that, as with the PGC line, the
PGD line is fed via a 39O resistor and is
filtered usin g a 22pF ceramic capacitor
to reduce spurious noise.

TvvoZIF (zero insertion force) sock-
ets are used to accept the microcontrol-
ler to be programmed. ZIF SKTL is
used for dsPIC30F series microcontrol-
lers and they should always be aligned
with their pin 1 going to pin 1 of the
ZIF socket,

Alternatively, ZIF SKT? should be
used for programming standard PICs
like the 16FBB. As before, pin L of the
microcontroller goes to pin 1 of the
ZIF socket.

Note, however, thatthe 10F and 12F
series of PICs are not compatible with
the onboard ZIF socket, These mustbe
programmed via an external adaptor
board, as described later, or by using
CONS and a breadboard,'

External programming
CON3 is a 6-pin header and its pin-

out is arranged as shown in Table 1. It
can be used to access the five relevart
Iines required to program both PICs
and dsPICs externally (see the section
entitled "External Programming Using
CON3" below),

For example, if your PIC is not
actually compatible with the pin-
ning of ZIF SKT? [eg, if you have a
PICI,OF2OZ), then you may use this
connector to access the relevant lines.
These lines can be connected to, say,
a breadboard, to program your PIC off
the PC board, Of course, you can also
use this connector to program micro-
controllers in circuit as well.

fumper settings
Finally, there is an 8-pin header

which accepts jumper shunts IP1,-JP4.
However, only two of the four posi-
tions should ever be shorted at any
one time. Table 2 shows the jumper
functions.

In practice, you must set these ac-
cording to the microcontroller being
programmed. Either lP1 or JP2 (but
not both) must be shorted according
to the type of dsPIC being programmed
in ZIF SKT1, while JP3 or JP4 (but
not both) must be shorted according
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build for yourself - a Digital LC Meter for
measuring inductance and capacitance over
a wide range. It's based on an ingenious
measurement technique, delivers surprising
accuracy and is easy to build.

ANY MODERN DMM's (digital
multimeters) have capacitance

measuring ranges, especially the up-
market models, So it's not hard to
measure the value of capacitors, as

Iong as their value is more than about
50pF or so.

Below that level, DMMs are not very
usefuI for capacitalce measurements.
Dedicated digital capacitance meters
are available, of course, and they gen-
erally measure down to a few pF or
so. But if you want to measure things
like stray capacitance, they too are of
Iimited use.

40 S]LICON CHIP

It's even worse when it comes to
measuring inductors. Very few DMMs
have the ability to measure induct-
ance, so in many cases you have to use
either an old-type inductance bridge or
a 'Q'meter. Both of these are basically
analog instruments and don't offer
either high resolution or particularly
high accuracy.

It's different for professionals who
for the last 20 years or so have been
able to use digital LCR meters. These
allow you to measure almost any pas-
sive component quickly and automati-
cally, often measuring not just their

primary parameter (like inductance or
capacitance) but one or more second-
aryparameters as well, However, many
of these you-beaut instruments also
carried ahefty price tag, keeping them
well out of reach for many of us.

Fortunately, thanks to microcon-
troller technology, that situation has
changed somewhat in the last few
years with much more affordable dig-
ital instruments now becoming avail-
able. These include both commercial
and DIY instruments, along with the
unit described here.

Main features
As shown in the'photos, our new

Digital LC Meter is very compact, It's
easy to build, has a¡r LCD readout and
fits snugly inside a UB3 utility box. It
won't break the bank either - we esti-
mate that you should be able to build
it for less than $75,

Despite its modest cost, it offers
automatic direct digital measurement
over awide range forboth capacitance

siliconchip.com.au MAY 2OOB o5
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to the type of PIC being programmed
inZIF SKT2.

If jP1 is shorted, it connects the PGC
line to pin B of ZIF SKT1. This caters

Description

MCLR-barA/pp

PGC

GND

GND

+5V rail (Vep)

PGD

for some dsPlC3OFxxxx microcon-
trollers that require the programming
clock on pin B. Alternatively, if JP2 is
shorted, it connects pin B of ZIF SKTl
to ground and this caters for the rest of
the dsPIC30Fxxxx family that require
a ground connection at pin B.

lP3 and JP4 select which pin the
MCLR-bar/Vpp programming line is
connected to on ZIF SKT2. If lP3 is
shorted, it connects the programming
line to pin 4 of ZIF SKT2 and this suits
microcontrollers such as the popular
16FBB, Alternatively, some microcon-
trollers require the programming volt-
age to be applied to pin 1 and this is

selectecl by installing JP4 instead.
Warning: it is quite possible to

damage a microcontroller installed
in either ZIF socket by incorrectly
setting jumpers lP7-1P4, so check
Tables 2 & 4 carefully before insert.
ing a microcontroller into its socket
and applying power. However, a more
likely outcome is that you will not
damage the microcontroller (as they
usually have protection diodes) butthe
programming will not be successful,

In summary, you must install ei-
ther fP1 or lP2 (but NOT both) when
programming a dsPIC and either fP3
or fP4 (but NOT both) when program-
ming a PIC.

External Programming
Using CON3

The 6-pin header CON3 can be used
to program a PIC or dsPIC that's either
mounted in-circuit on a separate board
or installed on abreadboard. For exam-
ple, this is one way of programming a

PIC microcontroller that doesn't have

|aycar's new 200W PA Speaker/
Amplifier Combo

If you're looking for a high-power, self-contained public
address speaker/amplifier, this new model from laycar should
fill the bill nicely.

Sold under faycar's "Digitech Audio" brand, with a 200W
RMS inbuilt power amplifier and 2-way speaker featuring a

12-inch ìong throw driver and efË.cient compression driver, it
can really pump it out - whether that be for Dl, school/club/
church/conference use, sporting venues or, in fact,
practically any PA application.

It has a durable moulded ABS enclosure and a

very tough metal grille in front, so it is obviously
designed to take the knocks and abuse that all PA
equipment suffers!

The amplifier also has a quite versatile mixer
feeding it, offering thre inputs - two XLR balanced
and 6,Smm unbalanced microphone inputs and
one line-level input (RCA and XLR) which can be

used for a wireless microphone, CD/cassette player,
etc. It also has a line-leveÌ output (6.5mm and
XLR) for cascading or recording, All inputs have
their own level controls and there's a master leveÌ
control plus bass and treble cut/boost controls.

As you would expect from an amplifier of this
power, it's mains powered (via standard IEC mains
Iead) - battery operation is not an option!

The unit is neither small nor light - it measures 600

[h) x a10 (w) x 325 (d) and weighs in at 16,Skg.
It comes with four screw-on feet - and a nice feature is these

feet match recesses in the top of the case so that units can be
safely stacked, if desired. Provision is also made for post-top
mounting with a

standard (internal)
top-hat.

Retail price is
$399.00 includ-
ing GST (Cat CS-
2517).

Rigol DSs062MA 60MHz Rigol DS5102MA 100MHz

Contact:
Jaycar Electronics (all stores)
P0 Box 107, Rydalmere NSW 2116

0rder Tel: 1 800 022 888 Far: (02) 8832 31 88

Website: www. iavcar.com.au

) 60MHz Bandwìdth, 2 Ch
) IGS/s Real Time Sampling
) 4k Memory Per Channel
) Advanced Triggering
) Built-in USB
) 3 Year Warranty

f}t{tY $7gg 
", 

GSr

Sydney
Tel 02 9519 3933
Fax 02 9550 1378

) 100MHz Bandwidth, 2 Ch
) 1GS/s Real Time Sampling
) 4k Memory Per Channel
> Advanced Triggering
) Built-in USB
) 3 Year Warranty

oltlY s1,0sg * csr

Rigol ES1202CA 2ûûMHz

) 200MHz Bandwidth, 2 Ch
) 2GS/s Real Time Sampling
) 10k Memory Per Channel
) Advanced Triggering
) Buillin USB
) 3 Year Warranty

0H1Y $2,[f tG ex csr

Adelaide Perth
Tel 08 8363 5733 Tel 08 9361 4200
Fax 08 83635799 Fax 08 9361 4300

web www emona.com au

zÙì

DS13t2e A 300Mllz

) 300MHz Bandwidth, 2 Ch
) 2GS/s Real Time Sampling
) 10k Memory Per Channel
) Advanced Triggering
) Built-in USB
) 3 Year Warranty

flHlv $2,62t ex csr

EMONfr

álE\

Pin

1

2

3

4

5

6

Jumper Number

JP1

JP2

DescriPtion

Short to make pin I ol ZIF SKTI the PGC pin

Short to make pin I ol ZIF SKT1 GND Melbourne
Tel 03 9889 0427
Fax 03 9889 0715

Brisbane
Tel 07 3275 2183
Fàx 07 3275 2196JP3 Short to make pin 4 oÍ ZIF SKT2 the /MCLR/VPP pin

JP4 Short to make pin 1 ol zlF sKT2 the iMCLRA/PP pin

StLtcoN Crutp

email testinst@emona com.au

Jaycar haue moued
And speaking 0f Jaycar Electronics, fot the third time in a

decade 0r s0, they have outgrown their prem¡ses, lorcing a

move t0 a s¡gnif¡cantly larger watehouse c0mplex.
Head 0flice and distr¡bution Gentre are now located in Rydal-

mere, aboul Skm from their old Silverwater headquarters. You'll

find them at 320 Victoria Rd, Rydalmere NSW 2116.

Phone numbers have also changed: the ma¡n sw¡tchboard

is now (02) 8832 3200; fax (02) 8832 3232. Jaycar's u,ebs¡te

fema¡ns the same: www.¡aycaÌ.Gom.au

lr

¿
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PRODVCTSHOWCASE
Audio Precision's APx500 series
multi-
channel
Audio
Analyser

The APx 585 is a dedicated multichannel audio analyser
that combines a "next generation" user interface with Au-
dio Precision's commitment to performance. It's designed
for R&D and production test users who need speed and
ease-of-use.

Now available in al B or L6 channel configuration, the
APx is capable of taking 14 measurements in 7 seconds,
automatically generating a report of results ald saving all
test settings in a single, sharable project frle.

It also offers one-click measurements and saveable
sequences, real-time signal monitors including residual
THD+N in oscilloscope view and one million point FFT
and Dolby/ DTS
confldence testing,
multitone analys
er, input regula-
tion and CEA-2006
& EIAiCEA-490-A
measurements,

Contact:
Uicom Australia Pty ttd
1064 Centre Rd, Oakleigh Sth, Vic.3167
Tel: (03) 9563 7844 Far: (03) 9579 7255
Website:

Ultra short throw, wide screen proiector

Contact:
Epson Australia Pty ttd
Locked Bag 2238, North Ryde BC NSW 1670

Tel: (02) 8899 3666 Far (02) 8899 3777
Website:

Epson's new EMP-
r 400W ultra short
I thro*. wide screen
I pro¡eótor makes a

big impact for pre-

senters, lecturers and

corporate boardrooms
delivering a 60-inch wide screen image from only 65cm away.

It can be mounted on a boom attached to the wall and the presenter

can stand close to the image and interact with the whiteboard without
shadows interfering with the audience's view, and without lamp glare

in the presenter's eyes.

With Epson's newly developed high precision lens, the EMP-400W
is the only short throw, wide-screen (16:10) projector available. lt
projects in Wide XGA (1280 x 768 pixels), an increasingly common
format for laptops and PCs and it can also be adjusted for interac-
tive white boards (and regular screens) to give aspect ratios of 4:3,
16:9 and 16:10. The 4000-hour, 1800-Ansi-lumen long-life lamp in
the EMP-400W, made

by Epson themselves,
can be replaced easily
by loosening a single
screw on the hatch on

top of the projector.

2008 Super Frequency List on CD
Anyone remotely interested

in listening to radio - of
any type - would know
of the World Radio TV
Handbook. It has been
Iong regarded as the
authoritative listing of
radio stations around
the world.

Trouble was (and is)
is that it rs a printed book,
with all the diffrculties in'
finding and analysing informa-
tion that such a format presents.

Av-Comm's Garry Cratt has now the
perfect alternative: a CD containing
the latest clandestine, domestic and
international shortwave broadcasting
schedules and the most up-to-date
HF utility communications freqency
list.

country, type, language,
\.- time of transmission and

so on.
Whetheryou're just

a sometime enthusi-
ast, ar international
radio listenerhobby-
ist, a business person
or tourist travelling

around the world, a
fessional monitor-

service or even a sailor
ircumnavigating the globe,

remarkable CD will instantly
help you find the stations or services
you want.

Information is presented in both
English and German.

The CD is available by web, phone
or mail order from Av-Comm for $ 77.00
plus $8.50 p&p (Cat No Q3051J.

Contact:
Av-Gomm Pty ttd
P0 Box 225, Brookvale NSW 2100

(02) 9939 4377 Far: (02) 9939 4376
www.avcomm.G0m.au

a compatible pin-out with the ZIF
sockets - see Table 4,

Devices that fall into that category
include the l0Fxxxx and l2Fxxxx
series of PICs, as well as some of the
l6Fxxxx series.

The pin-outs for CON3 are shown
in Table L and include the GND, +5V
MCLR-bar/Vpp, PGC and PGD lines.
These a¡e the only lines you will ever
need to program your microcontrol-
ler,

If the microcontroller is on a pow-
ered board, you can ignore the +5V line

(pin 5) and simply connect CON3's
GND (pin 3 or 4) to tàe ground of
your board. It's then simply a matter
of connecting the MCLR-bar/Vpp, PGC
and PGD lines to the appropriate pins
on your PIC or dsPIC.

Optional Adaptor Board for
10F & 12F series PICs

We have also designed an optional
adaptor board for 10F and 12F series
PICs - see Fig,3. This adaptor plugs
directly into ZIF SKT2 on the dsPIC/
PIC Programmer and the position of

the jumper on fP3 or fP4 is irrelevant
when using the adaptor.

As shown in Fig.3, the adaptor has
2O-pin and a-pin IC sockets. The B-pin
socket is for 10F series PICs and the
2O-pin socket is fot 1.2F series PICs. As
usual, the microcontroller to be pro-
grammed should be oriented so that
its pin 1 is connected to the socket's
pin 1. In addition, pin 1 of the adaptor
board goes to pin 1 of ZIF SKT2.

You will need to refer to the micro-
controller's datasheet à¡d ensure that
the pin-out is compatible with the ZIF
socket by referring to the schematic
diagram.

Construction
The dsPIC/PIC Programmer is

built on a PC board coded 07105081
and measuring L22 x 120mm, The
companion adaptor board is coded
O71.O5OB2 and measures 52 x 19mm,
Fig.2 shows the main board layout,
while Fig,3 shows where the parts go
on the adaptor board.

As usual, begin by checking the PC
boards for defects, such as breaks in
the tracks or shorts between adjacent
tracks. It's rare to find any problems
these days but it's still a good idea to
check, as defects canbe difÊcultto spot
after the parts are installed.

Once these checks are completed,
start the main board assembly by in-
stalling the 20 wire links. Use tinned
copper wire for these links and make
sure that they are nice and straight.
You ca¡ straighten the link wire by
clamping one end in a vice and these
stretching the wire slightly by pull-
ing on the other end with a pair of
pliers.

Note that link LK7 goes under the
RS-232 socket (CON2), while LK3 &
LK6 are under ZIF SKT1,

Follow these with the 12 resistors,
Table 1 shows the resistor colour codes
to help you select the values but it is
prudent to check each one using a

DMM before it is soldered in place,

/

Running on Windows of any persua-
sion, the 2008 Super Frequency List on
CD gives you various powerful search
tools to find exactly what you want
- in less than one second!

Now you can sort by frequency, area,

Harbuch Electronics pty ur
9/40 Leighton Pl, HORNSBY 2077

Ph (02) 9476 5854 Fax (02) 9476 3231

tr No. Value 4-Band Code (1%) 5-Band Code (1%)

tr 6 2.2kA red red red brown red red black brown brown

tr 1 1.1kl) brown brown red brown brown brown black brown brown

tr 1 120Ct brown red brown brown brown red black black brown

tr 1 82O grey red black brown grey red black gold brown

tr 3 39O orange white black brown orange white black gold brown

Stuco¡rt Cutp siliconchíp.com.au siliconchip.com.au MAY 2OOB 67



The adaptor board is used for programming 10F & 12F series PICs. As shown
here, it plugs into ZIF SKT? on the dsPICÆIC Programmer board.

AII that remains now is to install the
major hardware items, These include
the 2.5mm DC power socket (CON1),
the RS-232 connector (CON2], tog-
gle switch 51, the 6-pin & 8-pin DIL
pin headers and the two 40-pin ZIF
sockets.

Note that the B-pin header must be
installed but the 6-pin header is nec-
essary only if want to program a PIC
or dsPIC externally and need access

to the +5V GND, MCLR-bar/Vpp, PGC
and PGD lines!

Be sure to install the two large 40-
pin ZIF sockets with the correct orien-
tation, If you will only be programming
a few microcontrollers occasionally,
you can replace these with much
cheaper IC sockets but tlneZIF sockets
make life much easier (and are worth
the extra money in our opinion),

Finally, secure four M3 x 9mm sPac-
ers to the corner positions ofthe board
using M3 x 6mm machine screws,
These are used to support the board
off the bench top during use. If you
like, you can also flt four rubber feet
to these spacers.

The dsPIC/PIC Programmer is now
ready for testing,

Preliminary testing
Before using this new program-

mer, it should be given a thorough
check, Important: do not insert a
microcontroller (PIC or dsPIC) into
any ZIF socket before these tests are
completed.

A 16V DC plugpack should be used
to power the dsPIC/PIC Programmer,
although you can also probably use a
15V DC plugpack (just), Apply power
and you should see the red indicator
LED light. If it doesn't, check the sup-
ply polarity and if that's OK, checkthe
polarity of the LED.

Assuming that the LED lights, the
next step is to check the voltages at
the outputs of the two regulators, You
should measure +5V at the outPut of
REG1 (anything ftom 4.8-5.1V ib nor-
mal), while REG2's output should be
close to 13.6V (13.4-13.8V is OK).

If REG's output is lower than 13.4V
increase the value of the B2O resistor
(eg, to 120Q) to bring it into the 13.4-
13.8V range, Conversely, ifthe output
is higher than 13.8V decrease the
value ofthe 82Ç) resistor.

Alternatively, if REG2's outPut is
outside the designated range, check
the voltage between REG2's OUT &
AD] terminals. This value can then be

tester, However, you cal get some idea
if the coil is delivering suffrcient volt-
age by measuring it with a multimeter
set to read AC volts up to 300V, The
voltage is measured when the engine
is turned over.

Take care if making this measure.
ment, since the generated voltage can
give you an electric shock. DO NOT
touch any of the wiring when turning
the motor over.

Note that the voltage measured
across the generator coil will not be
anywhere near the voltage that it de-
velops when running, That's because
the multimeter does not respond well
to the low-frequency voltage fluc-
tuations that occur when kicking the
engine over. In addition, most multi-
meters do not respond to the peak of
the waveform but to the average of a
sinewave,

In practice, you should get a reading
of about 50V AC from the coil.

Another way of testing the coil volt-
age is to connect the CDI module and
measure the DC voltage between the
cathode of D1 and the chassis while
kicking the motor over, The reading

should at least get to 200V DC if you
can kick the motor over fast enough.

Alternatively, if an oscilloscope is
available, the voltage waveform canbe
measured with the probe set to 1.0:1,

One point we have not mentioned is
the polarity ofthe voltage, The capaci-
tor needs to charge to a positive voltage
before the trigger signal occurs. If the
voltage from the generator coil is nega-
tive before triggering occurs' it will
mean that the CDI module described
here is not suitable for replacing the
module in your engine.

You can check the polarity using a

multimeter set to DC volts - it's just
a matter of checking that the voltage
on SCR1's anode goes positive before
the SCR is triggered and negative after
the trigger,

Thigger coil testing
The trigger coil can be tested in the

same way as the generator coil (ie,

measure the voltage between D3 or
D5's cathode and chassis as the mo-
tor is kicked over), This voltage will
be quite small compared to that from
the generator coil and only occurs

over a short portion of each engine
revolution,

Typically, you might measure a

trigger voltage of less than LV using
a multimeter set to read AC volts,
The trigger coil voltage can also be
observed on an oscilloscope,

Of course, the real test is when it is
used with the CDI module itself, as it
must be able to trigger the SCR' SC

as some colours can be difficult to
decipher.

The three diodes ale next on the
list, Be sure to install them with the
correct polarity, as indicated on the
parts layout diagram (Fig,2). Once
they're in, install the two transistors,
again making sure that they are cor-
rectly oriented.

Don't get the t¡ansistors mixed up.
Ql is aBC337 NPNtransistor, while Q2
is aBC327 PNP type. Check that each
is installed in its correct location,

Now for the capacitors: the ceramic
and monolithic types are not polar-
ised ald can go in either way around.
However, the electrolytic capacitors
are polarised, so be sure to install
them correctly,

The next step is to install IC sockets
for IC1 &ICz. Again, make sure that

68 StLtco¡,t Cntp

these parts go in the right way around

- ie, notched ends to the right. Note,
however, that these sockets are option-
al, Do not install the ICs at this stage

- that step comes later, after the power
supply has been checked out.

Regulators REG1 & REG2 can now
be mounted. These are both installed
with their metal tabs flat against the
PC board. To do this, first bend their
leads down by 90" about 6mm from
their bodies. That done, fasten each
regulator to the PC board using M3 x
10mm screws and nuts, then solder
their leads.

Do NOT solder the leads before bolt-
ing the devices down, as this could
crack the soldered joints and damage
the PC board as the nuts are tightened.
Make sure also that each device is
installed in its correct location,

This completed CDI module is the "Extra Features" version. The board should be installed in a plastic case,and.potted
you may Ïave to experiment with the number of discharge using neutral-cure silicone sealant to ensure reliability (ie'

capacitórs to get the'best spark - see text. to prãtect against vibration, moisture and dust).

o Learn how engine management systems work

o Build projects to corilrol n¡rous, fuel injection and h¡rbo boost systems

o Switch devices on and off on the bas¡s of signalfrequency, temperahre and voltage

o Build t€st ¡nstruments to check fuel injector duty cycle, fuel mixturcs and brake & temperature

Mail oder pr¡ces: Aust. $422.511(incl. GST & P&Pl; 0uerceas $A26.lHl via aimail. Oder by
phontng (æl gæS 3295 & quot¡ng your credit card number; or iaxthe d_etails to f0219939
2e+g; ol-mail your order w¡th Ghcque or Gredit card details to $ilicon Ghip Publlcations,
P0 Box 139, Gollaroy, t$W 2097.

This CDI module is not intended
for use as a replacement for CDI

units that generate their own high
voltage from an inverter requiring a

12V battery supply.
To replace one of these units,

you could adapt one of our Previous
designs, such as the High EnergY

lgnition (StLtcoN CHIP December
1995 and January 2006) orthe Multi-

Spark CDI (September 1997). Alter-
natively, you could consider using
the Programmable lgnition SYstem

from March, April& MaY 2007.
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in Fig.B. In fact, the following assembly
procedure assumes that you are build-
ing the "Extra Features" version.

Start by installing the diodes, tak-
ing care to orient each one correctly,
The resistors can then go in - their
values can be checked against the ac-
companying table and with a digital
multimeter,

Next, install the thermistor, the
smaller capacitors and the 1OpF elec-
trolytic, making sure it is oriented cor-
rectly. The discharge capacitor(sJ can
then be installed, As noted above, we
have provided for two capacitors and
also for two different lead spacing on
the PC board.

The SCR is mounted horizontally
with its leads bent down by 90o so
that they pass through their holes in
the PC board. Secure its tab using an
M3 x 10mm screw and M3 nut before
soldering the leads,

The wiring from the PC board to
the generator coil, kill switch and to
the ignition coil must all be rated at
250VAC and 7.54. Automotive wire
should be suitable or you can use
24OVAC mains wire salvaged from a
mains extension cord. The wiring for
the chassis connection should also be
rated at 7.5,{ or more.

By contrast, the trigger lead does not
have to be heavy duty but should have
suitable insulation for automotive use.
Sheath the wires in some flexible tub-
ing to prevent possible chaffing ofthe
wiring insulation. Better still, you may
be able to use the existing wiring for
the original CDI module.

If you want the best spark possible,
you can try adding a second 1pF ca-
pacitor in parallel with the first, This
may improve the "fatness" (intensity)
of the spark. In some cases though,
a 1¡rF capacitance will give the best
spark because 2pF may load the gen-
erator coil too much and lower the
charge voltage,

Once the board is complete, run
the external connections and test the
CDI for correct operation, Adjust the
ignition timing according to the manu-
facturer's instructions.

Potting the circuit
As previously indicated, we used

a potting box (Jaycar Cat, HB-s204)
to house the CDI unit, Potting allows
the components to be protected from
vibration, water ald dust. You must
use a "neutral-cure" silicone sealant
for this job.

Do not use an "acid-cure" silicone,

as this will corrode the wires and cop-
per pattern on the PC board.

Note that the capacitor(s) will pro-
trude a little from the top of the potting
box. The box can be mounted on the
engine frame using suitable brackets.
It should be placed away from the
exhaust side of the engine.

Make sure that any mounting screws
for the box do not penetrate and make
contact with the circuit.

Testing the generator coil
Sometimes the generator coil can

fail due to either a shorted turn or a
broken wire, You can test for a break
in the coil by measuring its resistance

- ie, between its output and ground,
If the coil is OK, its resistance will
probably be less than 200Q,

A shorted turn is not easily checked
except using a special shorted turns

'BASIC' CDI VERSION

Fig.7r follow this parts layout diagram to build the
"Basic Version" of the CDI Module. It can be used for
non-critical applications.

'EXÍRA FEAruRES' CDI VERSION

Fig.8: the "Exha Features" version is tìe one that we
recommend you build. Take care with the orientation
of the diodes and the 10¡rF electrolytic capacitor.

used to calculate a new value for R2
from the formula given in the circuit
description.

If the supply rails are couect, switch
off and fit IC1 & IC2 to their respective
sockets. That done, connect a serial
cable between the programmer and
your PC.

Adaptor board assembly
Fig.S shows the parts layout for

the adaptor board. It's a snap to as-
semble - just install the four wire
links, the two IC sockets (watch their
orientation) and the two 20-pin SIL
pin headers.

Note that the pin headers are mount-
ed on the copper side ofthe board, To
install them, push their longer pins
through until they sit flush with the
top of the PC board, then initially
solder just a pin at either end. The
remaining pins can then be soldered,
after which the plastic strips are slid
down the pins until they rest against
the soldered joints.

You are now ready to install the
WinPIC software on your PC.

Software installation
As mentioned above, the software to

use with this programmer is WinPIC,
available from either http://freenet-
homep age. de/dl+yhflwinpicpr.htnl or
from the SucoN Crm website at www.
siliconchip.com.au, Once it has been
downloaded, it's installed by running
the executable frle winpic s etup, exe,

By the way, do not confuse WinPIC
with other software that's available,
such as WinPICB0O. The latter is a
completely different program and it
will NOT work with this program-
mer.

Setting up WinPIC
After installing WinPIC, you should

make sure that it is correctly set up to
work with the programmer. Here's how
to configure WinPIC:
(r) Start WinPIC and click on the "In-
terface" tab (see Fig, );
(2) Ensure "COMB4 programmer for
serial port" is selected from the drop
down menu;
(3) Ensure that the correct COM port
is set;
(a) Check that both ZIF sockets are
empty ald that the programmer is con-
nected to the PC via a serial cable;
(S) Apply power to the programmer
and click on "Initialize!";
(6) In the "Options" tab, select either

siliconchip.com.au

PortTalk or SMPORT (both are faster
than using the Windows API). By con-
trast, if you wish to use a USB-RS232
converter cable, you are probably safer
selecting the "no direct access at all,
only use win ÄPI" option. This will be

slower but wilì ensure that WinPIC ac-
cesses the correct windows drivers in-
stalled for your USB-RS232 converter,
Refer to the section "Using USB-RS232
Converters" in the accompanying
panel for more information.

UdTAUSilSÆGowffi
This dsPlC/PlC Programmer is

designed to work with native
RS-232 serial ports. How-
ever, many computers
today, especially note-
books, do not have a
serial port, as it has been
superseded by USB. 

-(CìE' --,-æ
Although USB-Io-RS232 

-converter cables are available,
not allwillwork correctly with this <;)--n-
programmer. And for those that do S-:;':9ZF-"
work, programming may be consid- \Y--=="<!F=
erably slower compared to working
direct from a serial port.

The reason some converters don't work has to do with the low-level interface
and the implementation of the USB-to-RS232 converter. ln particular, the prob-
lem arises because some USB-to-R5232 converters are impedect emulations
of the serial port.

ln normal use, pin 3 (Tx) of the RS232 serial port is the transmit line, used to
send data at the selected baud rate. Most USB-to-R5232 converters will correctly
emulate this, as it is necessary for full duplex data transmission.

However, COM84 style programmers like this one use pin 3 (Tx) of the serial
port for the programming voltage and hence as a simple digital output. This is an
unconventional use of the Tx line. lt is accomplished in the WinPlC software by
setting the "break" flag in the line control register (bit 6). However, some USBìo-
RS232 converters (and their supplied software driver) do not emulate the break
flag functionality and therefore will not work with this programmer.

USB-to-RS232 converters based on the newer FTDI chips, especially the
FT232R, could possibly work, given that the specifications claim that the FT232R
has inbuilt support for line break. lt is, of course, up to the manufacturer of the
USB-Io-RS232 converter as to whether the full features of the interface lCs are
supported through the supplied software driver.

lf you would like to try a USB-to-RS232 converter with this programmer, you

should make sure that it supports line break and that the "no direct access at
all, only use Win APl" option is selected in the "Options" tab of WinPlC. This
means that WinPlC will not access the serial ports directly but only through the
Windows APl.

This ensures that WinPlC talks to the windows driver for your USB-to-RS232
converter, rather than trying to access ports that are not implemented. As indi-
cated above, this may result in substantially slower operation than with a native
serial port.

ln ourcase, we tested the Prolific GUC-ADg USB-RS232 converteron Windows
XP and it worked. The only drawback was that it was slow - up to 1 0 times slower
than when running the programmer direct from a serial port.

This is related to latencies in the windows API and the windows driver for the
converter. A small delay (in the order of milliseconds) occurs when switching any
control line and these small delays all add up to a considerable delay due to the
huge number of switching requests made by WinPlC.

Note: the Prolific GUC-AD9 USB-RS232 converter is available from Jaycar
(Cat. XC4834).

ffibæWefltbnGodæ
Value ¡rF Value IEC Code EIA Code

l trF l trF 1u0 105

470nF 0.47¡tF 470n 474

100nF 0.1pF 100n 104

10nF .01¡rF 10n 103

ffih f s RcsM@[owGodæ
tr No. Value 4-Band Code (1%) 5-Band Code (1%)

tr 2 1MO brown black green brown brown black black yellow brown

tr 1 1kO brown black red brown brown black black brown brown

tr 1 51O green brown black brown green brown black gold brown
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Fig.4: clicking the Interface tab in WinPic brings up this
window. Ensure "COMB4 prograrnmer for serial port" is
selected for the Interface Tlpe and be sure to choose the
correct COM port.

Fig,5: after selecting the device to be programmed (see

text) go to the Options tab and select the options shown
here. The dsPIC or PIC can then be programmed as
outlined in step 4.

Once the programmer has been
initialised correctly by WinPlC, you are
ready to program some PlCs. Here's the
procedure, step-by-step:
(1) Check that the power is off, then
insert the PIC or dsPlC you wish to pro-
gram into its corresponding ZIF socket
(according to Table 4).
(2) Setthe jumpers as indicated inTable
4. Note that either JP1 or JP2 (but NOT
both) must be installed for dsPlCs. Simi-
larly, either JP3 or JP4 (but NOT both)
must be installed for PIC microcontrol-
lers, as set out in the table.

lf these jumpers are incorrect, pro-
gramming will almost certainly fail.
(3) Once the jumpers have been set,
apply power, start WinPlC, go to De-
vice -> Select and select the PIC or

dsPlO you wish to program from the
drop down menu. That done, go to the
"Options" tab and select the opt¡ons as
shown in Fig.5.
(4)To program the dsPlC or PlC, go to
File -> Load -> Program Device and
select the hex file to be programmed.
Note that the fuse bits should be within
the hex file and they will be programmed
as well.

WinPlC should now start to program
your device and then verify its contents.
You can use the "Code" tab to see the
program memory.

lf programming is successful, you

should see the message "Program-
ming finished, no errors" at the bottom
lefthand corner of the window.

You can also erase, read and verify a

microcontroller using WinPlC, although
you should keep in mind that reading a
code protected device will result in zero
readings forthe program memory bytes.
For more detailed information on how to
use WinPlC, refer to its help menu.

Finally, note that WinPlC accesses
the serial port on your PC and requires
real-time control of the programming
signals. lt is therefore poss¡ble that it
will lock up while programming is in
progress and fail to respond to mouse
or keyboard commands.

To prevent this, avoid having other
Windows programs running in the back-
ground while WinPlC is programming a
device. lf the WinPlC window stops re-
sponding when programming a device,
simply wait for it to finish.
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ance is around 35O and the trigger
signal is divided down to 41% of the
trigger coil value,

This attenuation in signal level at-
tempts to match the SCR's reduced
trigger level requirement at higher
temperature. So as temperature rises,
the signal is increasingly attenuated
and as a consequence, the SCR fires
at the same trigger coil voltage over a
wide tempetature range. Without the
thermistor, the SCR would be subject
to timing changes with temperature.

Construction
A small PC board coded 05105081

and measuring 64 x 45mm caters for

Fig.5: this is the circuit for the Basic Version. The kill switch is there to
stop the motor by shunting the generator coil's output to ground, while the
1kQ resistor on SCRl's gate prevents false triggering due to noise.

both versions of the circuit. This can
fit into a plastic box that measures
70 x 50 x 20mm and this box allows
the whole module to be subsequently
potted.

Begin by checking the PC board for
the correct hole sizes. The four corner
mounting holes should be drilled to
3mm, as should the hole for the SCR
mounting tab. That done, checkthe PC
board for breaks in the copper tracks
or for shorts between tracks. Make any
repairs before assembly.

Fig.7 shows the simple version of
the circuit, while Fig.B shows the
more complex version. The choice is
yours but we recommend the version

tGNtftoN
cott

If everything is working correctly,
you should see the message "Initial-
ising PlC-Programmer: Success" at
the bottom of the WinPIC window, as

shown in Fig.5.

Troubleshooting
If you receive the message "WARN-

ING: Could not initialize program-
mer!" instead, you can test the inter-
face manually to narrow down the
Iist of possible problems. Here's what
to do:
(L) Clicking the "Vpp(+13V)" box
should toggle pin 1 of CON3 (the exter-
nal programming header) from 0V þox
un-ticked) to around +12,5-13V þox
ticked), If this doesn't happen, check

70 Stuco¡rt Cutp

that transistors Q1 & Q2 are the cor-
rect types, Ifthey are, trâce the signal
from pin 3 of the serial port to pin 1 of
CON3, checking at each stage that the
signal toggles as this box is "ticked"
and "un-ticked" in WinPIC,
(2) Clicking on the "Clock" box should
toggle pin 2 of CON3 from 0V [un-
ticked) to around +4-5V (ticked).

If that doesn't happen, check the
}i4AI'232 and its surrounding capaci-
tors, That done, check the signal at pin
7 of the serial port, then at pins 13 &
L2 ofICL,pin 1 of IC2, pin 2 of IC2 and
finally pin 2 of CON3,

Note that the MAX232 (IC1) should
level translate the signal level at pin
13 to about +5V at pin 1'2.

(3) Clicking on the "Data (to PIC)" box
should toggle pin 6 of CON3 from 0V
to around +3,5-5V and you should see

the "Data In=" fleld change from 0 to
1. The latter should be 0 with the box
un-ticked and 1 otherwise.

If this is not the case, check the
signal at various points on the circuit
from pin 4 of the serial port to pin 6

of CON3, Check also that pin B of the
serial port is receiving the correct level
(read by WinPIC and displayed in the
"Data In=" field),

Read the FAQ
Finally, if the programmer is still

not working, there could be issues
with WinPIC. Refer to the online FAQ

GENERATOR
cotL

C1,C2: 2x470nt275YAC
OR Cl: I xl¡rF275VAC

ORCl,C2:2xlpt275YAC

l0ut 25Y

IOOnF NTCI

'500f¡Æ 25'C

[¡
il
ilt
[¡
il
Ít

TRIGGER
COtt 5lo

D5
I N400¿

Fig.6: the Extra Features Version includes diode D4 to shunt negative excu¡sions across the generator.coil to less
thãn -0.2V and thus limit the voltage across D1 to around 350V. It also features an improved bigger circuit, to ensure
consistent firing of the SCR with variations in temperature.

-s* Slll ìl00U1E (ÐnRA FEATUREs vERsroN) A
G

DI
I N5408

Farts Est

1 PC board, code 05105081, 64
x 45mm

1 potting box, 70 x 50 x 20mm
(Jaycar H8-5204 or equ¡valent)

1 500Cl NTC thermistor (Jaycar
RN-3434)

1 M3 x 10mm screw
1 M3 nut

Semiconductorc
1 C1228,8T151 500V SCR

(scR1)
3 1N5408 3A 1000V diodes

(D1,D2,D4)
1 1N4004 1A 400V diode (D3

for Basic Version; D5 for Extra
Features Version)

Capacitors
1 1O¡rF 25V PC electrolYtic
1 l¡tF 275VAC or 280VAC

metallised polypropylene; or
20.47¡tF 275VAC or 280VAC

metallised polypropylene; or
21¡tF 275YAC or 280VAC

metallised polyProPYlene

- see text
1 100nF MKT polyester
1 1OnF MKT polyester

Resistors (0.25W 1%)
21MO 1 51c¿

1 1kO

Mlscellaneous
Automotive wire, crimp connectors,
neutral-cure silicone sealant.
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ADVANCE TRIGGER HEAD DESIGN

Fig.3: some engines achieve RPM advance using a special trigger coil with
a stepped magnetic core that has a larger gap at its leading edge compared
to the trailing edge. This advances the firing edge with increasing RPM.

¡ 50ms

reverse voltage on the gate while the
5LC) resistor limits the gate current to a
safe value. A 1kO resistor ties the gate
to ground to prevent false triggering,
while the 10OnF capacitor filters noise
and transients that may cause the SCR
to trigger at the wrong time.

A kiII switch connection has also
been provided to shunt the generator
cuuent to ground and stop the mo-
tor,

Circuit refinements
The simple circuit of Fig,5 works

well but additional circuitry can im-
prove reliability and provide for more
consistent triggering. The extended
circuit is shown in Fig.6.

First, diode D4 has been added
across the generator and thus shunts
negative excursions across the coil
to less than -0,7V, Without D4, the
anode of diode D1 can be subject to
-350V from the negative swings of the
generator. This means that diode D1
could have over 700V across it if the
capacitor is charged to +350V.

While D1 is rated at 1000V D4
reduces the maximum likely voltage
across it to around 350V or so and
thereby reduces the possibility of re-
verse breakdown ofthe diode.

Triggering in this version of the
circuit has also been improved in two
ways. First, we have added a series
1OpF capacitor to the gate ofthe SCR.
This capacitor prevents false trig-
gering due to any DC offset from the
trigger coil that may be more positive
than it should be because of remnant
magnetism in the coil's core, The LkÇ)
resistor across the capacitor is there
to discharge the capacitor and is high
enough in value to prevent it triggering
the SCR on its own. Diode D5 prevents
the 1OpF capacitor from being charged
with reverse polarity when the trigger
coil output swings negative.

A second improvement involves the
use of a negative temperature coeffi-
cient (NTC) thermistor across the gate
of the SCR. This thermistor reduces its
resista¡rce with increasing temperature
and is used to compensate for the
lowered triggering requirement of the
SCR (for both voltage and current) at
higher temperatures.

Effectively, the NTC thermistor
forms a voltage divider with the 51C)

resistor, At 25'C, the thermistor is
500Q and so it attenuates the signal
from the trigger coil to 91%, However,
at L00'C, the NTC thermistor resist-

Device
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1 2F508/509

12F609/615
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12F683

1 6F61 0/61 6
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1 6 F630/63 1 i636/639/676/677 / 6841 6
85/687/688/689
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dsPlC30F2010
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dsPlC30F2012l3O13
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ZIF sockel

EXt

Ext

Ext

Ext

Ext

Ext

Ext

Ext

ZIF SKT2

Ext

ZIF SKT2

ZIF SKT2

ZIF SKT2

ZIF SKT?
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N/A
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N/A
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NI/A
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Open

Open

Open
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Open
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Open
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N/A

N/A

N/A

N/A

N/A
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N/A
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N/A

N/A
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N/A

N/A

N/A

N/A
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N/A

Open

Open
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Open

Open
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Short
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\
TDC ITOP DEAD CENTREI

II
I

AT LOWER RPM

ZIF SKTI Short

ZIF SKTI Short

ZIF SKT1 Short

ZIF SKTI Open

Ext = use an external programming header or the adaptor board. operating system, timing problems
could arise. For this reason, it is pru-

at http://freenet-homepage,de/dl+yhf/ Because WinPIC tries to switch the dent to use the "slow mode" option in
winpic/winpic_faq,htm as a first resort programming lines in real time and the "Interface " tab if you suspect there
if you are experiencing problems, because Windows is a multi-tasking may be timing problems. Sc

(FLYWHEETI
\----êt-7

N MAGNET 
S

AT HIGHER RPM

Fig.4: the effect of a stepped trigger core design is shown in these timing
advance waveforms, At low speeds, the coil voltage required for triggering
is developed only at the trailing edge of the magnet (waveform A).
However, at higher revs, the leading edge of the magnet induce a greater
voltage into the coil and so firing occurs earlier (waveform B),

provided the generator coil can charge sary signal to trigger the SCR. When
the capacitors to the full voltage in the the coil voltage goes positive, it feeds
required time. current to the gate of the SCR via a 51Q

The trigger coil provides the neces- resistor and diode D3. D3 prevents
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Silicon Chip Shop - Software      Search  (search for shop items within this category)

WinPIC software for the Low-Cost dsPIC & PIC Programmer

Serial PIC programming software used for the Low-Cost dsPIC & PIC Programmer.

We did not develop this software but are making it available for the convenience of readers.

Note that this software is no longer being developed. It seems to work on Windows 7 but it's possible that some features don't work on newer
versions of Windows.

Users who have no success with WinPIC may want to try WxPIC (http://wxpic.free.fr/).

Cat No SC1895. Price: Free

Files:

WinPicSetup.exe (WinPIC installer; 786.8KB)
readme.txt (WinPIC "Read Me" file; 33.6KB)

Related to: Project: Low-Cost dsPIC/PIC Programmer (May 2008 [print issue] [online issue])

Other item relevant to this project:

dsPIC/PIC Programmer PCB patterns (PDF download) [07105081/2] (Free) Add to trolley
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