DIY KIT K135. STEP-UP DC VOLTAGE CONVERTER

INTRODUCTION

Thiskit converts any DC input voltage from 6 to 12V up
to an output of 16.5V DC. Nominal output current is
100mA. More current is available but with a
corresponding increase in output voltage ripple.

Themain usefor thiskit isto provide the necessary
input voltage for our range of microcontroller
programmers, such as K96, K119, K121, K122 and K123.

Most 12V DC ‘unregulated’ plug packs have an open
circuit output of 16 to 18 volts. Thisis sufficient to
drive the programmers. However, in some countries,
only ‘regulated’ plug packs are available. These give
an exact 12V DC output. Thiskit aimsto overcome that
problem.

The following table gives performance specifications
for thiskit.

Test Conditions Results
LineRegulation |V,y =6V -12V 40mv
lo =100 mA
Load Regulation |V,y =12V DMV
lo =50—-300 mA
Output Ripple Vin =12V 150 mv
lo =100 mA

Line Regulation —the change in the output voltagein
response to achangein theinput voltage at agiven
current.

L oad Regulation — the change in the output voltagein
response to achangein the average load current at a
given input voltage.

Output Ripple—the AC component of asteady DC
output.

ASSEMBLY INSTRUCTIONS
Use the component overlay on the PCB to place the
components, in the following order:

Resistors and diode

Ceramic capacitor and |1C socket

DC power jacks

Electrolytic capacitors. Make sure they are the
right way around

Inductor

CIRCUIT DESCRIPTION

Thecircuit is based on aMotorolaMC34063A DC-DC
converter |C. Data on this chip is available from the
Motorolaweb site at

http://mot-sps.com

Theinput voltage is applied to pin 6 of the IC and aso
to the 170uH inductor viaresistors R1-4. These
resistors provide current monitoring and the IC shuts
down if the voltage across them exceeds 0.3V.
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Aninternal oscillator, its operating frequency set by
capacitor C3, drives a high current switch whose output
appears at pin 1. When this output goes low it switches
current through the 170uH inductor. Each time the
switch turns off, the collapsing magnetic field
associated with the inductor will try to maintain the
current through it. With the switch off the only
available current path isviathe IN5819 diode, D1, to
the 470uF capacitor C3. This capacitor chargesto a
higher voltage than the input voltage.

Pin 5isthe negative input of an internal voltage
comparator, while an internal 1.25V referenceis
connected to the positive input. Negative feedback, via
the resistor network R6 and R7, is used to set the
output voltage.

When the voltage at pin 5isjust above 1.25V the
output (pin 1) is off and when it isbelow 1.25V the
output is switching on and off at ahigh frequency. This
will regulate the output voltage to within = 50mv.

The formulato set the output voltageis:

R7
Vour =1.25(1 + %)

IFIT DOESNOT WORK

Poor soldering (“dry joints’) isthe most common
reason for the circuit not working. Check all soldered
joints carefully under agood light. Re-solder any that
look suspicious. Check that all components arein their
correct position. Are the electrolytic capacitors and
diodes the right way round?

Web Address & Email

Y ou can email us at peter@kitsrus.com if you have any
problems or requests. Information on other kitsin the
rangeis available from our Web page at:

http://Kitsrus.com



DIY KIT K135. STEP-UP DC VOLTAGE CONVERTER

PARTSLIST -KIT 135
Resistors (0.25W carbon)
1 S RL2,34..ccorereirrireereeneens 4
HES 0= S R5 ..o 1
QT RB ..o 1
222 o 1
Capacitors
InF ceramic ......oceceeeecceerennenns [ 1
100uF 25V dlectrolytic .......... C2eeerree e 1
470uF 25V dectralytic .......... (O 1
Semiconductors
AINSBL9....oeereereireeseeseenes D S 1
Schottky diode
MC34063A ......covvevrereereereennenns [ 1
DC-to-DC Converter Control Circuit
Miscellaneous
Inductor, 170uH..................... TR 1
25mmDCjacK.....ccecerrerennen. DS 2
PCB mounting
8-pin IC socket.......cvvrueenne. for ICL..viceieeeeeecee, 1
2.5MM DC PIUGS.....cucverriirrieirirese et sesssseens 2
PCB, K135.......ciierieeeneinereisesesessssssssssssssssssssssssssssssssssens 1
L1
R1 178uH
4 x 1 Ohm Ic1
— R5 MC34863
R3 188 sl ineur su-cou [t
%1 R4 ? | sENSE EMIT |2 p1
; = vee TeaR L2 y 1N5819
5l conp GHD 2 i c1 | Vout
Vin A+ cz :I:ln 16.5U/188mA
6—12VUDC 18825 L w2
1
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ikg 22K
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