
Interesting circuit ideas which we have checked but not built and tested. Contributions will be 
paid for at standard rates. All submissions should include full name, address & phone number. 

EZ CUPS 

PIN HEADER 

PICAXE-based bipolar 
transistor tester 

This project combines three sim¬ 

ple transistor test circuits in one 
handy device. It shows transistor 

polarity, identifies the pins, finds 
junction faults and tests gain. The 
device under test (DUT) is clipped to 

the test lead and moved to each test 
socket (DUT1-DUT3) in turn. The 
PICAXE14M2 alternately drives the 

transistor pins to allow both NPN 

and PNP types to be tested. 
The BASE TEST section (DUTl 

socket) identifies the base pin and 
shows if the transistor is an NPN 
or PNP type. The circuit includes 
a red and green LED for each pin of 
the transistor and both LEDs will 
turn on for the emitter and collector 
pins, while a single LED will turn on 
for the base pin. The base lights the 
green LED for an NPN transistor or 
the red LED for a PNP transistor. If the 
base is not indicated for the centre 

pin, the clips can then be re-arranged 
to give the correct connections for 
the remaining tests. 

TEST LEAD 

The FAULT TEST section (DUT2 

socket) finds faulty junctions. A good 
NPN transistor lights green LED7 
and a good PNP transistor lights red 
LED8. This tester is able to identify 

open or shorted collector-emitter or 
base-emitter junctions. Both LEDs 

turn on with an open junction and 
both LEDs turn off with a shorted 
junction. Note that both LEDs also 

turn on when no transistor is con¬ 
nected, as this is equivalent to a 
transistor with an open junction. 

The GAIN TEST section (DUT3 
socket) identifies the emitter and 
collector pins and gives an idea of 
the gain of the transistor. The gain is 
tested by rotating S2 to the highest 
position that will fully illuminate 
green LED9 (NPN) or red LED10 
(PNP). The higher the resistance 
selected, the higher the transistor 
gain; approximate gain values are 
indicated on the circuit diagram. 
Reverse the collector and emitter 
pins if the transistor exhibits very 

low gain. If this fails, the device may 
not be a transistor or could be faulty. 

A simple BASIC program controls 

all three testers. Pins 3, 5 & 7 are 

driven in a 6-step sequence. All three 
start low and each is taken high in 

turn, then after all three are high, 
each is taken low in turn. For the 
fault tester and gain tester, parallel 
pairs of pins 8/9 and 11/12 are driven 
in anti-phase. 

This circuit runs from a 6V battery 
pack (four AA cells or similar) and 
is controlled by power switch Si. 

D5 drops the voltage to just over 5V 
and also provides reverse battery 
protection. 

The prototype used 3mm clear- 
lens LEDs as these provide a more 
concentrated beam. Headers for the 
test sockets were cut from Arduino 
shield strips (Jaycar HM-3207) These 
headers have extended pins, allow¬ 
ing the test sockets to be level with 
the LEDs. 

The circuit also includes an ICSP 
header to download software into 
microcontroller IC1, with pin 2 as the 

serial input and pin 13 as the serial 
output signals. A PIC AXE serial or 
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dsPIC/PIC programmer 
improvements 

In 2008,1 built the dsPIC/PIC Pro¬ 

grammer described in the May 2008 
issue of Silicon Chip. I have used it 
successfully several times since. I left 

out diode D2 as I could not see why 

it was necessary and there is no such 
diode in my other programmers. 

Recently, I decided to modify it 
to include LED2 to indicate when 

the Vpp programming voltage is 

applied and second, to provide a 
switch to change Vpp from 13V to 
11V when programming a PIC such 

as the 16F684. The required program¬ 

ming voltage range for each type of 
chip is documented in the Program 

Files (x86)\Microchip\MBLAB IDE\ 
Device folder (assuming you have 

MPLAB installed) - see, for example, 
PICl6F684.dev which states “vpp 

(range=10.000-12.000 dflt=11.000)”. 
When I switched the modified unit 

on, I noticed that LED2 came on for 
about two seconds. If I switched it off 
and then on after a short delay, LED2 

did not light. But if I left it off for 
several minutes, LED2 would again 

flash at switch on. 

I could not find any reason for this 
but I noticed that the voltage on the 
base of Ql was about -11V due to the 

voltage coming from the PC via the 
RS-232 cable. The BC337 data sheet 

states that the maximum Veb is 5V 
(ie, the base-emitter breakdown volt¬ 

age is somewhat greater than -5V). 
So it appears that the transistor was 

damaged by the excess voltage. As 
a result, I replaced Ql and added a 
1.5kQ resistor to reduce the applied 
base voltage. 

The modifications are shown on the 
adjacent circuit. S2 is used to switch 
Vpp between 11V and 13V. Note the 

added 10Q resistor in series with the 
l.lkQ resistor. These changes can all 

be made quite easily on the existing 
PCB. 

Len Cox, 
Forest Hill, Vic. ($50) 

USB cable can be used to upload the 
tran_testerl4m2.bas BASIC program, 
which is available from the SILICON 
Chip website (free for subscribers). 

Ian Robertson, 
Engadine, NSW. ($60) 
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