
















































































 
 
 
NPN Transistor with Positive supply and +ve bias. 
 

[[Rectangular box shows DVM]] 
 
This typical circuit often seen in amplifier and power supply is a common approach to general application 
circuit design. This circuit is a normal configuration often used in amplifiers having an inverted output. The 
output of Q1 at its emitter shall have a loss up to 650mv depending on the transistor gain. The circuit shall 
have an output proportional of input, less switching loss. The bias voltage is dependant on R3 value, which 
also defines Q1 emitter output DC voltage. Other condition may exist depending on the value of R4 and 
R5.  
 

 
 

 
 
 
 
 

Fig2 Fig3 

Fig4 Unlike Fig 1, 2, and 3 fig 4 shows non-
inverting output whose collector voltage 
can be switching opposite of the vb for Q1. 
The higher the vb at Q1 the lower the 
collector voltage will be. That is because 
more biasing will cause Q1 to conduct 
more as the current flow through R4 is 
nominal compared the current to be drawn 
through R5.  



 
 
 
PNP transistor used with Positive Power supply to Emitter and +ve biased. 
 
 
 

[[Rectangular box shows DVM]] 
 
In this kind of configuration the transistor is biased by Positive voltage. Do to the characteristic of the PNP 
transistor reaction to a Positive supply at the emitter, the collector voltage will retain above the 600mv 
minimum switching voltage. Even when the vb (base bias voltage) reaches near 0vdc, the lowest the 
collector voltage will get is 650mv. Such configuration of a transistor is good where a circuit is expected to 
operate at high frequency and need not idle below the switching voltage. It also provides none inverting 
output. The transistor output is dependant of vb value, which can be trimmed by the resistor R3.  
 
Such circuit is often used in video and like high frequency buffer circuit. It can also be used as sensory 
circuit or low-level amplifier. 
 

 
 
 



 
O N K Y O  U S A  C O R P O R A T I O N  
          INFO/RESET_ALL 
          02/27/01 
Technical Tip: 
 
The procedure given above will clear all consumer saved setup. It is therefore important to document customer 
settings before performing reset. 
 

MODEL# FIRST SECOND COMPONENT DISPLAY 
     

TX-DS474/484 VIDEO-1 SPEAKER-A RECEIVER "CLEAR" 
TX-DS555 CD POWER RECEIVER "CLEAR" 

TX-DS575/575X VIDEO-1 SPEAKER-A RECEIVER "CLEAR" 
TX-DS656 CD POWER RECEIVER "CLEAR" 
TX-DS676 VIDEO-1 SPEAKER-A RECEIVER "CLEAR" 
TX-DS747 CD POWER RECEIVER "CLEAR" 
TX-DS777 VIDEO-1 SPEAKER-A RECEIVER "CLEAR" 
TX-DS787 VIDEO-1 REC OUT RECEIVER "CLEAR" 
TX-DS838 VIDEO-1 SPEAKER RECEIVER "CLEAR" 
TX-DS939 CD VIDEO-1 RECEIVER "CLEAR" 
TX-DS989 VIDEO-1 STAND-BY RECEIVER "CLEAR" 

DR-90 VIDEO-1 SPEAKER-A RECEIVER/DVD "CLEAR" 
LS-V900 SPEAKER-

A/B 
STAND-BY RECEIVER/DVD "CLEAR" 

TX-SV210 CD POWER RECEIVER "CLEAR" 
TX-SV343/A-SV240 VIDEO-1 SPEAKER-A RECEIVER "CLEAR" 

TX-SV373 VIDEO-1 SPEAKER-A RECEIVER "CLEAR" 
TX-SV424/A-SV640 CD POWER RECEIVER "CLEAR" 

TX-SV434 CD POWER RECEIVER "CLEAR" 
TX-SV444/454 VIDEO-1 SPEAKER-A RECEIVER "CLEAR" 
TX-SV525/535 VIDEO-1 POWER RECEIVER "CLEAR" 

TX-SV545/A-SV610 CD POWER RECEIVER "CLEAR" 
A-SV620/ VIDEO-1 POWER RECEIVER "CLEAR" 
TX-SV636 VIDEO-1 POWER RECEIVER "CLEAR" 

TX-SV646/A-SV420 CD POWER RECEIVER "CLEAR" 
TX-SV727 VIDEO-1 POWER RECEIVER "CLEAR" 

TX-SV828THX VIDEO-1 POWER RECEIVER "CLEAR" 
TX-SV919THX CD POWER RECEIVER "CLEAR" 
TX-SV303PRO MEMORY POWER RECEIVER "TEST" 
TX-SV313PRO MEMORY POWER RECEIVER "CLEAR" 
TX-SV414PRO MEMORY POWER RECEIVER "CLEAR" 
TX-SV515PRO CD POWER RECEIVER "CLEAR" 
TX-SV515PROII CD POWER RECEIVER "CLEAR" 
TX-SV717PRO CD POWER RECEIVER "CLEAR" 
TX-SV909PRO CD POWER RECEIVER "CLEAR" 

TX-8210 STANDBY CD RECEIVER "CLEAR" 
TX-8211 TAPE-1 SELECT CTR'L RECEIVER "CLEAR" 

TX-8410PRO VIDEO-1 POWER RECEIVER "CLEAR" 
TX-8511 VIDEO-1 SPEAKER-A RECEIVER "CLEAR" 

 
Technical Question only: Email to svceng@onkyousa.com  



Model: All

What is a PCB ?

Solution:          PCB means "Printed Circuit Board"

In early 1960, most (if not all) electronic assemblies were assembled in a 'point-to-point' 
fashion. All of the components were strung through the air, literally supported by their wire 
leads. Big parts were bolted or soldered to a heavy steel chassis and the smaller parts were 
strung between them. These assemblies proved to be nightmarish to assemble & service. 
Then some genius came up with the idea of arranging all the components in a uniform 
fashion on a flat surface so it would be easier to locate and service individual parts. 

Another branch idea to have developed was a way to actually 'print' the metal conductors on 
the board and the first printed wiring board (PWB) was created. Later, these became to be 
known as printed circuit boards (PCB)s. Today almost all electronic assemblies are made 
with a PCB. The PCB itself is usually a 1/16" thick or less of a  fiberglass board (substrate) 
material. The circuitry on the PCB may be of copper, gold, silver conductors, called traces, 
which are directly laminated to the board and connect all the terminals of the electronic 
components. The board may have traces on just one side (a single sided PCB) or on both 
sides (doubled-sided PCB) or it may even have internal layers of traces (multi-layer PCB). 
Many PCBs are made from different substrates, such as acetate (flexible) or Alumina 
(ceramic). The formation or cutting of the traces is done after the copper is laminated to the 
substrate in a process known as etching. 

Ref: GEN_10 

Application: General Knowledge
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ELECTRICAL / MECHANICAL APPLICATION FORMULAS
Power - AC Circuits, Power - DC Circuits, Mechanical, Fans & Blowers, Pump Motors

 OHMS LAW

Volts (E) = Amps (I) x Ohms (R)
Amps (I) = Volts (E) / Ohms (R)
Ohms (R) = Volts (E) / Amps (I)

R=Ohms, E=Volts, I=Amperes
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POWER - AC CIRCUITS
Eff. = Efficiency, PF = Power Factor, KW = Kilowatts, HP = Horsepower
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746 x Output HP
Input Watts
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Volts x Amps x PF x 1.732
1000��������������������������������
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746 x HP
1.732 x Eff. x PF
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746 x HP
1.732 x Volts x Amps x PF��������������������������������
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Input Watts
Volts x Amps x 1.732
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Volts x Amps x PF
1000
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746 x HP
Volts x Eff. x PF
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Input Watts
Volts x Amps
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Volts x Amps x 1.732 x Eff. x PF
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Volts x Amps x Eff. x PF
746
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POWER - DC CIRCUITS
Eff. = Efficiency, HP = Horsepower
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MECHANICAL
Torque in lb. ft., RPM=Revolutions Per Minute, HP = Horsepower
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HP x 5250
RPM
Result is lb.ft. Multiply by 12 for lb.in.
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FAN AND BLOWER MOTORS
CPM = Cubic Feet per Minute, Pressure in lb. / sg. ft., Eff. = Efficiency
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CFM x Pressure
33000 x Eff.
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NPN Transistor working with Negative supply and Negative bias. 
 

 
 
[[Rectangular box shows DVM]] 
 
NPN transistor response to a negative supply and negative bias is not different than PNP with Positive bias 
and Positive supply. Inherently NPN transistor will fully turn off with negative supply at its collector and 
biased with any voltage ≤580mv positive. Both the inverted and non-inverted outputs of the transistor will 
stop at the lowest 600mv DC level even when the vb is near zero. Even though NPN transistor may not be 
configured as such often times it is still possible to find a circuit design employing such technique for the 
purpose of switching and sensory (compare) device buffer.  
 
Fig1 and Fig2 are just to show some of the results that may be found when the value of R3 is changed. 
However Q1 can be made to output ≥0vdc by biasing it with a positive voltage. 
 

In such instance the value of R6 becomes a 
critical factor on how Q1 shall function. Q1 can be said to have turned off from conducting negative 
voltage when biased by positive voltage except now it is responding to the base voltage by allowing current 
to flow through to the Emitter as well as Collector. One can assume that the transistor has gone in to a 
breakdown mode at this point. As long as the current is low this may not be considered critical operating 
circuit.  
 

Fig1 
Fig2 

Fig3 



Techniques for Replacing Surface Mount (SMD) IC’s 
 

Every technician has had to replace a surface mount device (SMD) IC at one time or 
another. How do you successfully remove and replace a surface mount IC? By successful 
I mean removing the defective IC without damaging the delicate traces on the PC board 
and aligning and soldering the replacement IC in place. Here are a few techniques you 
can use to remove and replace a surface mount IC.  
 

IC Removal 
 
Desoldering Braid: Desoldering braid is a specially treated fine copper braid which 
draws molten solder up into the braid where it solidifies. Desoldering braid is usually 
sold on a small dispenser reel. The best way to use desoldering braid is to press the tip of 
a hot iron onto a short length of braid that is placed over the joint to be de-soldered.  
 

  
 
The iron will subsequently melt the solder, which will be drawn up into the braid. If the 
desoldering braid is not drawing the solder but just seems to push it around the board add 
a small amount of solder flux to the braid and try it again. After most of the solder has 
been wicked use a dental pick or similar object and lift the IC pins while heating them 
with a hot soldering iron.  
 
Razor Knife Technique: Using a sharp razor knife, align the blade close to the body of 
the IC and on the top of the row of pins.  Applying a constant downward force cut the 
pins away from the body of the IC. You will hear a distinct clicking sound as you severe 
the pins.   

 
 
Work your way down the row.  Repeat this process for each row of pins until the body of 
the IC is free from any pins and can be lifted away from the board. By cutting and 
removing the body of the IC you are removing the “heat sink” that draws the heat from 
the IC pins when you try to remove the IC with desoldering braid alone. Next, use 
desoldering braid and a hot soldering iron to remove the remaining IC pins from the 
board. This method allows you to remove the IC quickly and without damaging the PC 



board’s copper traces.  One word of caution, this technique takes some practice. You are 
using a sharp razor knife that WILL cut the boards traces if you use too much force while 
cutting through the IC’s pins. Check the board before you solder the new IC in place.  It 
is highly recommended that you practice this method on some scrap boards before trying 
it on a customers unit. 
 
Wire removal method:  Apply flux to the IC pins. Use desolder braid to remove as 
much solder as possible from each pin. Thread fine stainless steel or enamel coated wire 
under one row of pins. Secure one end of the wire on a nearby component (i.e. a large 
Electrolytic capacitor). Starting at the loose end, heat each pin and pull wire 
simultaneously. Pull the wire as close to the PCB as practical.  

 
 
As the solder between the pin and pad melts, the wire will pop out and leave the pin 
standing free of the pad. Repeat these steps for the other sides. 
 
Hot air desoldering tool: There are several types of hot air desoldering systems. 
Desoldering tools range from the inexpensive portable “pyropen” type that uses butane 
fuel and a catalytic burner to produce heat, to the sophisticated temperature controlled, 
auto-timed, variable suction, multi-nozzle hot air systems that can cost you hundreds or 
thousands of dollars. 

 
   
If you are on a tight budget, a handy device to get the job done is the “pyropen” or hot air 
torch. These hot air, butane fueled, catalytic burner devices can be purchased for under 
$100.00. To use this type of hot air device you have to ignite the torch, and adjust the 
temperature. After it warms up place the nozzle tip about ¾ to 1 inch above the legs of 
the IC you wish to remove. Move the nozzle tip around the IC to uniformly heat the IC’s 
legs until the solder liquefies. Once the solder has liquefied use a dental pick or similar 
device to lift the IC away from the board.  As with other methods described here, practice 
removing IC’s from a scrap board to hone your technique before you work on a 
customers unit. 
 
 



IC Replacement 
 
Soldering Techniques:  OK, now that you removed the IC from the board, how do you 
solder the replacement IC on the board? Here are some basic techniques for soldering a 
replacement IC to the PC board. First, make sure the lands are CLEAN.  That means 
removing all solder and flux left behind during the IC extraction process.  Next, check the 
board to make sure the traces are not broken, cut or lifted.  Place the new IC on the board 
and position it so all of the pins are properly aligned (IC pin 1 to board land #1, etc.) on 
the board.  Once you have verified the traces are properly aligned, secure the new IC to 
the board. One method to secure the IC is to use a piece of clear adhesive tape to hold the 
IC to the board. Another method would be to apply pressure to the top of the IC using a 
probe or tweezer to keep it in place while soldering it.   

 Secure the IC and solder. 
 

Once the IC is secured, solder the corners of the IC first to hold the chip in place. If you 
are using tape to secure the IC you can remove it once you have the corners soldered in 
place. Add a bit of solder flux (liquid or paste) to the unsoldered pins and then solder the 
remaining pins.  Adding the flux allows the molten solder to adhere to the lands and IC 
pins which will reduce the number of unreliable solder connections.  

 A good solder connection. 
 
Next, check your work! Remove solder bridges between the IC’s pins with desoldering 
braid and reflow any doubtful solder connections.  You may want to use a magnifying 
glass to help check your work.  
 
Here are 10 basic steps to successfully soldering an IC (or any component): 

1. Make sure all parts are clean and free from dirt and grease.  
2. Secure the IC or component firmly to the board.  
3. "Tin" the iron tip with a small amount of solder.  
4. Clean the tip of the hot soldering iron on a damp sponge.  
5. You can add a tiny amount of fresh solder to the clean tip.  
6. Heat all parts of the joint with the iron for a second or so.  
7. Continue heating and apply sufficient rosin core solder to form a smooth joint.   
8. It only takes two or three seconds at most, to solder the average p c board joint.  
9. Do not move parts until the solder has cooled.  
10. Check you work for solder bridges and cold solder connections.  



 
 
 
PNP Transistor behavior with Negative supply and bias. 
 

[[Rectangular box shows DVM]] 
 
Positive as ground reference; Q1 is biased by the supply voltage -ve, variable depending on the value of 
R3. In such configuration Q1 can be turned off completely. The output of Q1 collector is equal to the vb 
less the 600mv loss within the transistor. Output should be expected to invert. Such configuration may be 
used as Voltage dependant switching and control such as amplifier bias stage, ALC, and sensory circuits. 
 
The ability to vary the output of Q1 collector form zero to its maximum given supply voltage less the 
component switching loss, makes the circuit widely usable in the audio, video and general power supply 
manufacturing industry. The configuration is normal for PNP transistor with a negative voltage supply at its 
Emitter. 
 

 
 
 
 
 


