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Base Diagrams of 2N3669/70 & TY604: -
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Experiment No: 1	DATE: 	/ 	/ 	

S.C.R. Characteristics
Aim: -
To study the V-I characteristics of S.C.R. and determine the Break over voltage, on state resistance Holding current. & Latching current

Apparatus required: -
SCR – TY604, Power Supplies, Wattage Resistors, Ammeter, Voltmeter, etc.,

Procedure: -
1. Connections are made as shown in the circuit diagram.

2. The value of gate current IG, is set to convenient value by adjusting VGG.

3. By varying the anode- cathode supply voltage VAA gradually in step-by- step, note down the corresponding values of VAK & IA. Note down VAK & IA at the instant of firing of SCR and after firing (by reducing the voltmeter ranges and in creasing the ammeter ranges) then increase the supply voltage VAA. Note down corresponding values of VAK & IA.
4. The point at which SCR fires, gives the value of break over voltage VBO.

5. A graph of VAK V/S IA is to be plotted.

6. The on state resistance can be calculated from the graph by using a formula.
7. The gate supply voltage VGG is to be switched off

8. Observe the ammeter reading by reducing the anode-cathode supply voltage VAA. The point at which the ammeter reading suddenly goes to zero gives the value of Holding Current IH.
9. Steps No.2, 3, 4, 5, 6, 7, 8 are repeated for another value of the gate current IG.

Designing Equations:-


Wkt,



Vaa



Ia RL



Vscr

Let	Ia = 300mA
Vscr = 1v Vaa = 30v

R  Vaa  Vscr
IaL




Wattage:-

RL 

30 1


300103

 96.66  100

Power in watts = I2RL = (300x10-3)2x100 = 9 watts (select 20 watts)
Load resistor = RL = 100, 20watts
Gate Resistance (Rg):-

Wkt,


Vgg


Ig R g


Vgt

Let	Ig = 15mA
Vgt = 1v Vgg = 15v

R  Vgg  Vgt
Igg




Wattage:-

Rg 

15  1
15 103

 933  1X 

Power in watts = I2Rg = (15x10-3)2x103 = 0.225w (select 1 watt)
Gate resistor = Rg = 1K, 1 watts

Note: - Follow the same design procedure for TRIAC connection sting

Latching Current


[image: ]




Alternate Method: -
1. Connections are made as shown in the circuit diagram

2. Adjust the value of Ig to zero or some minimum value

3. By varying the voltage Vak from 0 to 10 volts with a step of 2 volts, note down corresponding values of Ia
4. Now apply the gate voltage gradually, until SCR fires, then note down the values of Ig and also the values of Ia and Vak
5. Increase Vaa to some value and note down Ia and Vak

6. Reduce gate voltage to zero, observe ammeter reading by reducing Vaa which gives the values of Ih (holding current) at the point at which, current suddenly drops to zero
7. Repeat the steps 2, 3, 4, 5 & 6 for different values of break over voltage

8. Plot a graph of Vak v/s Ia

9. The on state resistance can be calculated from the graph by using formula,
RON - STATE    VAK 
IA
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Tabular column: -

Ig = 	mA	Ig = 	mASl.No
VAK Volts
IA A/mA/A




Sl.No
VAK Volts
IA A/mA/A












Procedure (Latching current)

1. connections one made as shown in the circuit diagram
2. Set Vgg at 7 volts
3. Set Vaa at particular value, observe Ia, by operating the switch (on & off). if in goes to zero after opening of the switch, indicates Ia < IL
4. Repeat step 3 such that the current Ia should not go to zero after opening of the switch. Then Ia gives the value of IL.

Viva questions: -

1. Explain the working operation of VI characteristics of S.C.R.

2. Define Holding current, Latching current on state resistance, Break down voltage
3. Explain the working operation of S.C.R. characteristics by using two transistor analogy
4. Write an expression for anode current

5. Mention the applications of S.C.R.?












………………………….…………………….. Signature of the staff with date



Experiment No: 2	DATE: 	/ 	/ 	

RC Triggering Circuit – HWR & FWR

AIM: -
To study the performance & waveforms of HWR & FWR by using RC triggering Circuit


APPARATUS REQUIRED: -

Transformer, SCR – TY604, BY127, Resistor, Capacitor, Ammeter, Voltmeter

PROCEDURE: -

Half Wave Rectifier
1. Connections are made as shown in the circuit diagram
2. By varying a resistance R gradually in step by step, note down the corresponding values of Vn & Vm from CRO and Vodc from the DC voltmeter. The readings are tabulated in the tabular column.
3. If the firing angle ranges from 0 to 90O, then the firing angle  is
-1 ⎛ Vn ⎞

calculated by using a formula α  sin ⎜ V ⎟ in degrees.
⎝	m ⎠
4. The conduction angle  is calculated by using a formula,  = 180 - .
5. The current and power is calculated by
MECA
Power Electronics Lab manual


- 8 -


Iodc

 Vodc
R


A & Podc

V2
 odc Watts respectively.
R

6. A graph of Vo v/s , Vo v/s , Io v/s , Io v/s , Podc v/s , Podc v/s  are to be plotted.
7. Compare practical output voltage with theoretical output voltage,



Full Wave Rectifier


Voth


 Vm 1  cosα volts 2π


whereVm 


2Vrms

1. Repeat the above said procedure for full wave rectifier.

Voth

 Vm
π

1  cosα volts


where Vm 

2Vrms







Full Wave Rectifier using RC Triggering


Circuit diagram:-

[image: ]
[image: ]Waveforms:-
Tabular Columns:- Half Wave Rectifier
	Sl. No.
	Vn
	Vm
	(<90O)
	(>90O)
	Vodc
	Voth

	
	
	
	α  sin-1 ( Vn / Vm )
	α  180  sin-1 ( Vn / Vm )
	
	

	
	
	
	
	
	
	


Full Wave Rectifier

	
Sl. No.
	
Vn
	
Vm
	(<90O)
α  sin-1( Vn / Vm)
	(>90O)
α  180  sin-1( Vn / Vm )
	
Vodc
	
Voth

	
	
	
	
	
	
	




Viva Questions: -
1. Explain the working operation of the circuit?
2. What are the limitations of R triggering circuit?
3. What are the limitations of RC triggering circuit?
4. Mention different methods of triggering SCR?
5. Why gate triggering is preferred?




……………………………….………………… Signature of the staff-in-charge
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CIRCUIT DIAGRAM: -

[image: ]





Base Diagrams: -


SCR-TY604	UJT: -2N2646	Diode: - BY127
[image: ][image: ][image: ]

Pulse Transformer
[image: ]
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Experiment No: 3	DATE: 	/ 	/ 	
U. J. T.	Triggering of S. C. R

AIM: - To study the performance & waveforms of U.J.T triggering of S.C.R.
APPARATUS REQUIRED: -
SCR-TY604, Power supplies, Wattage Resistors, Ammeter, Voltmeter, UJT- 2N2646, Pulse Transformer, etc.,
PROCEDURE: -
1. Connections are mode as shown in the circuit diagram
2. By varying a resistance R gradually in step by step, note down the corresponding values of Vn & Vm from CRO and VOdc from D.C voltmeter. The readings are tabulated in the tabular column.
3. If firing angle ranges from 0 to 900, then firing angle can be calculated from
1 (Vn 

  Sin		V

                                                                                                            m 

in	deg rees

If firing angle ranges from 900 to 1800, then firing angle can be calculated by using a formula,
1 ( Vn 


  180 Sin ⎜	⎟
 Vm  

in	degrees


4. The conduction angle  can be calculated by using a formula,
= 180 - 
5. The current & power is calculated by


Idc

 Vdc
R


Amps



V 2
Pdc     dc Watts R


respectively


6. A graph of Vdc v/s , Vdc v/s , Idc v/s , Idc v/s , Pdc v/s  , and Pdc v/s 
are to be plotted on a graph sheet.


[image: ]IDEAL WAVEFORMS: -
Tabular Column: -
	
	FROM C.R.O
	
	
	
	

	
Sl. No
	0 TO 900
	900 TO 1800
	
VDC
(Vload) volts
	
Idc = Vdc/R A
	Pdc =

Vd 2/R c

Watts
	

Voth

	
	
Vn volts
	
Vm volts
	


ο
α  Sin1 ⎛ Vn ⎞
	
 Vm 
	

=180-
	
Vn volts
	
Vm volts
	
 V ο
α  180  Sin1 n 
 Vm 
	= 180-
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	




7. For given frequency, the value of R can be calculated by using a formula,

T  2.303RC.log	1



R 	T
2.303C.log

10 1  

1	



10 1 

When	C = 0.1 mF & N = Intrinsic stand off ratio = 0.67

8. This value of R is set in the circuit, Step No S 3. 4. 5. & 6. are repeated and waveforms are observed at different points as shown.


9. Compare Voth with VoPractical where

Voth

 Vm 1  cos 





VIVA QUESTIONS: -

1. Explain the working operation of U.J.T. triggering circuit waveforms?

2. Why U.J.T. Triggering circuit is superior when compared to R & RC triggering circuit?
3. What is the use of pulse transformer?

4. Explain the design part of UJT?

5. Write equivalent circuit of UJT and show that Vpeak = Vemitter = V+VBB.

6. Why do we require turn-on circuits for thyristors?

7. Why do we require turn-off circuits for thyristors?

8. Comment on Forced & Natural Commutation techniques.








…………………………………………………. Signature of the staff-in-charge


CIRCUIT DIAGRAM: -
Half Wave Rectifier
[image: ]



Full Wave Rectifier
[image: ]



Experiment No: 4	DATE: 	/ 	/ 	

U. J. T.	Triggering for HWR & FWR


AIM: - To study the performance & waveforms of U.J.T triggering of S.C.R.

APPARATUS REQUIRED: -

SCR-TY604, Power supplies, Wattage Resistors, Ammeter, Voltmeter, UJT- 2N2646, Pulse Transformer, etc.,
PROCEDURE: -

1. Connections are mode as shown in the circuit diagram

2. By varying a resistance R gradually in step by step, note down the corresponding values of Vn & Vm from CRO and Vdc from D.C voltmeter. The readings are tabulated in the tabular column.
3. If firing angle ranges from 0 to 900, then firing angle can be calculated from
1  Vn	0	0

  Sin	 vV		in	degrees.If firing angle ranges from 90 to 180 ,
	m 
then firing angle can be calculated by using a formula,

1  Vn 

   180  Sin	vV		in	deg rees
	m 

4. The conduction angle  can be calculated by using a formula,= 180 - 

5. The current & power is calculated by


I	 Vdc Amps
dc	R

V 2
Pdc     dc Watts R


respectively


6. A graph of Vdc v/s , Vdc v/s , Idc v/s , Idc v/s , Pdc v/s  , and Pdc v/s 
are to be plotted on a graph sheet.


IDEAL WAVEFORMS: -
[image: ]



7. For given frequency, the value of R can be calculated by using a formula,

T  2.303RC.log	1

MECA
Power Electronics Lab manual


- 38 -


R 	T
2.303C.log

10 1  

1	



10 1 

When	C = 0.1 mF & N = Intrinsic stand off ratio = 0.67

8. This value of R is set in the circuit, Step No S 3. 4. 5. & 6. are repeated and waveforms are observed at different points as shown.
9. The practical o/p voltage (Vo meter) is compared with Voth


For HWR, Voth

For FWR, Voth

 Vm 1  cos voltswhereV 
2	m
 Vm 1  cos volts


2Vin rms




Graph: -
[image: ]	[image: ]



Tabular Column:-	a) Half wave switches
	



Sl.No
	FROM C.R.O
	

VDC
(Vload) volts
	

Idc = Vdc/R A
	

Pdc =
V  2/R
dc

Watts

	
	0 TO 900
	900 TO 1800
	
	
	

	
	
Vn volts
	
Vm volts
	
⎛ V ⎞ο
α  Sin1 ⎜  n ⎟
⎝ Vm ⎠
	
=180-

	
Vn volts
	
Vm volts
	
180

⎛ V ⎞ο
Sin1 ⎜  n ⎟
⎝ Vm ⎠
	
=180-

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Full wave switches
	
	FROM C.R.O
	
	
	

	
Sl. No
	0 TO 900
	900 TO 1800
	
VDC
(Vload) volts
	Idc = Vdc/R A
	Pdc =
V  2/R
dc

Watts

	
	
Vn
	
Vm
	
⎛ V ⎞
  Sin1⎜ n ⎟
⎝ Vm ⎠
	
=180-
	
Vn
	
Vm
	
180

⎛ V ⎞
Sin1 ⎜  n ⎟
⎝ Vm ⎠
	
=180-
	
	
	

	
	volts
	volts
	
	
	volts
	volts
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Base Diagrams: -

SCR-TY604	UJT: -2N2646	Diode: - BY127


[image: ]	[image: ]	[image: ]
VIVA QUESTIONS: -

1. Explain the working operation of U.J.T. triggering circuit waveforms?

2. Why U.J.T. Triggering circuit is superior when compared to R & RC triggering circuit?
3. What is the use of pulse transformer?

4. Explain the design part of UJT?

5. Write equivalent circuit of UJT and show that Vpeak = Vemitter = V+VBB.

6. Why do we require turn-on circuits for thyristors?

7. Why do we require turn-off circuits for thyristors?

8. Comment on Forced & Natural Commutation techniques.





…………………………………………………. Signature of the staff-in-charge


CIRCUIT DIAGRAM: -1 K  /1W


1 K  /1W
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1 K  /1W
1 K  /1W
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Experiment No: 5	DATE: 	/ 	/ 	

TRIAC Characteristics
Aim: -

To study the v-1 characteristics of a TRIAC in both directions and also in different (1, 2, 3 & 4) modes op operation and determine break over voltages, holding current, latching current and comment on sensitivities.
Apparatus required: -

TRIAC – BT 136, power supplies, wattage resistors, ammeter, voltmeter, etc.,

Procedure: - I mode
1. Connections are made as shown in the circuit diagram (a)

2. The value of gate current ig is set to convenient value by adjusting vgg.

3. By varying the supply voltage Vm gradually in step-by-step, note down the corresponding values of Vmt2t1 and i1. Note down Vmt2t1 and i1 at the instant of firing of TRIAC and after firing (by reducing the voltmeter ranges and increasing the ammeter ranges) then increase the supply voltage Vmt2mt1 and i1.
4. The point at which TRIAC fires gives the value of break over voltage vbo1

5. A graph of vmt2t1 v/s i1 is to be plotted.

6. The gates supply voltage. Vgg is to be switched off

7. Observe the am meter reading by reducing the supply voltage vmt. The point at which the ammeter reading suddenly goes to zero gives the value of holding current ih.
II mode: -

1. Connections are made as shown in the circuit diagram (b)

2. The gate current is set as same value as in i-mode

3. Repeat the step no. s 3, 4, 5, 6, & 7 of I-mode
MECASSIT
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Characteristic curve: - Normal Method
[image: ]
[image: ]Alternate Method
MECA
Power Electronics Lab manual


- 12 -


III mode

1. Connections are mode as shown in the circuit diagram (c).

2. Step no. s 2, 3, 4, 5, 6, & 7 are to be repeated as in i-mode.

IV mode

1. Connections are mode as shown in the circuit diagram (d)

2. Repeat the step no. s 2, 3, 4, 5, 6, & 7 of i-mode.


Alternate Method: -

1. Connections are made as shown in the circuit diagram

2. Adjust the value of Ig to zero or some minimum value

3. By varying the voltage Vmt2mt1 from 0 to 10 volts with a step of 2 volts, note down corresponding values of I1
4. Now apply the gate voltage gradually, until SCR fires, then note down the values of Ig and also the values of I1 and Vmt2mt1.
5. Increase Vm to some value and note down I1 and Vmt2mt1.

6. Reduce gate voltage to zero, observe ammeter reading by reducing Vm which gives the values of Ih (holding current) at the point at which, current suddenly drops to zero
7. Repeat the steps 2, 3, 4, 5 & 6 for different values of break over voltages

8. Plot a graph of Vmt1mt2 v/s I1

9. Repeat the steps 1, 2, 3, 4, 5, 6 & 7 for different modes 10.Compare sensitivity of TRIAC and comment on sensitivities.
11. Refer same design procedure for selection of RL and Rg as that of SCR.

12. Follow the same procedure as that of SCR experiment to find latching current.


Tabular column: -
I-mode	II-mode
  i g =	ma	I g =	ma
	Sl.no
VTRIAC volts
ITRIAC ma




Sl.no
VTRIAC volts
ITRIAC ma





III- mode	IV-mode
  i g =	ma	I g =	ma
	Sl.no
VTRIAC volts
ITRIAC ma




Sl.no
VTRIAC volts
ITRIAC ma





Base diagram of BT136:
[image: ]


Viva questions: -
1. Explain	the different working modes of operations of a TRIAC?

2. Why i-mode is more sensitive among all modes?

3. What are the applications of TRIAC

4. Compare SCR, TRIAC & DIAC

5. Why I & II modes are operating in Ist quadrant and III & IV modes are operating in IIIrd quadrant?
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………………………….…………………….. Signature of the staff with date




	






			
CIRCUIT DIAGRAM: -

[image: ]

[image: ]





	[image: ]

Experiment No: 6	DATE: 	/ 	/ 	

AC Voltage Control by using TRIAC-DIAC Combination
AIM: -
1. To study the AC voltage control by using TRIAC-DIAC combination
APPARATUS REQUIRED: -

TRIAC, DIAC, supply voltage, wattage resistors, Ammeter, Voltmeter, etc,.
PROCEDURE: - A.
1. Connections are mode as shown in the circuit diagram (a)

2. By varying the variable resistance R1 in step by step, observe the variation of intensity of light.
B.
1. Connections are mode as shown in the circuit diagram (b)
2. By varying the resistance R, in step-by-step note down the corresponding vales of Vn & Vm from C.R.O. and Va.c from A.C. voltmeter the readings are tabulated in the tabular column
MECA
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3. If delay angle ranges from 0 To 900, then firing angle can be calculated
1  Vn 	0	0
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from α  Sin

vV     in degrees . If firing angle ranges from 90 To    180

then

 m⎠


1  Vn


can be calculated by using a formula,

α  180  Sin

⎜	⎟ in degrees
V

V m

4. The conduction angle B can be calculated by using a formula,
= 180 -   in degrees



5. The current can be calculated by

Iac

 Vac
R


6. A graph of Iac v/s , Vac or load voltage v/s  are to be plotted


7. Compare V


oeter

with V


oth

where


Voth

 Vin rms


Tabular Column: -1 ⎛    sin 2 ⎞
 ⎜
⎝
2
⎟
⎠


	
Sl. No
	FROM C.R.O
	
VDC
(Vload) volts
	

Idc =
Vdc/ R
A
	

Vin Volt
s
	
Speed rpm

	
	0 TO 900
	900 TO 1800
	
	
	
	

	
	
Vn
volts
	
Vm
volts
	 V 
  Sin1   n 
 Vm 
	
=180-

	
Vn
volts
	
Vm
volts
	L = 180 -
 V
Sin1   n  
 Vm 
	
=180-

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	










Waveforms:-

[image: ]





VIVA QUESTIONS: -

1. Explain the features of TRIAC?

2. Explain the working operation of illumination control & various voltage output waveforms by using TRIAC?
3. Compare S.C.R, DIAC & TRIAC?

4. What is universal motor?

5. Comment on the different graphs of this experiment?

6. Mention the applications of TRIAC?

……………………………………………….. Signature of the staff with date
Experiment No: 7	DATE: 	/ 	/ 	


Pulse Width Modulation techniques

PWM is a technique that is used to reduce the overall harmonic distortion (THD) in a load current. It uses a pulse wave in rectangular/square form that results in a variable average waveform value f(t), after its pulse width has been modulated. The time period for modulation is given by T. Therefore, waveform average value is given as
T
y=(1/T) ∫ f(t)dt
0



[image: ]


Sinusoidal Pulse Width Modulation
In a simple source voltage inverter, the switches can be turned ON and OFF as needed. During each cycle, the switch is turned on or off once. This results in a square waveform. However, if the switch is turned on for a number of times, a harmonic profile that is improved waveform is obtained.


[image: ]

The sinusoidal PWM waveform is obtained by comparing the desired modulated waveform with a triangular waveform of high frequency. Regardless of whether the voltage of the signal is smaller or larger than that of the carrier waveform, the resulting output voltage of the DC bus is either negative or positive.

[image: ]


The sinusoidal amplitude is given as Am and that of the carrier triangle is give as Ac.
For sinusoidal PWM, the modulating index m is given by Am/Ac.


Modified Sinusoidal Waveform PWM
A modified sinusoidal PWM waveform is used for power control and optimization of the power factor. The main concept is to shift current delayed on the grid to the voltage grid by modifying the PWM converter. Consequently, there is an improvement in the efficiency of power as well as optimization in power factor.















[image: ]


[image: ]


Multiple PWM
The multiple PWM has numerous outputs that are not the same in value but the time period over which they are produced is constant for all outputs. Inverters with PWM are able to operate at high voltage output.
[image: ]
The waveform below is a sinusoidal wave produced by a multiple PWM 








[image: ]










[image: ]









………………………………………………..
                                                        Signature of the staff with date



















Experiment No: 8	DATE: 	/ 	/ 	
Single Phase Dual Converter with R & RL Loads


To study the operation of a single phase dual converter in circulating and non – circulating current modes for various types of loads.


APPARATUS:

	S.no
	Description
	Quantity

	1
	Dual Converter Kit
	1

	2
	Unearthed C.R.O
	1

	
	
	1

	3
	Connecting probes
	

	
4
	
Loading resistor 50Ω/8A
	
1

	
	Inductor with mid point
	

	5
	
100 – 0 - mH
	1

	6
	Inductor 25mH
	1



PROCEDURE

DUAL CONVERTER WITH NON - CIRCULATING CURRENT MODE
· P – Converter is ON & N converter is OFF:
1. Make the connections as per the power circuit shown in the circuit diagram.
2. Connect the trigger pulses to the gate and cathode terminals of SCR’s from G & K terminals of the firing circuit module.
3. Before switching on the supply ensure that switching sequence is followed.
4. Connect CRO across the load.
5. Apply 10V AC input voltage using isolation transformer.
6. Make P – Converter ON & OFF the N Converter in the firing angle circuit module.
7. Observe and plot the variation in the output voltage waveform across the load terminals with the help of CRO.
8. Repeat step 7 by varying firing angle pulses in sequence.



Circuit Diagram:



[image: ]





· N – Converter is ON & P converter is OFF:

1. Make the connections as per the power circuit shown in the circuit diagram.
2. Connect the trigger pulses to the gate and cathode terminals of SCR’s from G & K terminals of the firing circuit module.
3. Before switching on the supply ensure that switching sequence is followed.
4. Connect CRO across the load.
5. Apply 10V AC input voltage using isolation transformer.
6. Make N – Converter ON & OFF the P Converter in the firing angle circuit module.
7. Observe and plot the variation in the output voltage waveform across the load terminals with the help of CRO.
8. Repeat step 7 by varying firing angle pulses in sequence.


· DUAL CONVERTER WITH CIRCULATING CURRENT MODE
1. Make the connections as per the power circuit shown in the circuit diagram
2. Connect the trigger pulses to the gate and cathode terminals of SCR’s from G & K terminals of the firing circuit module.
3. Before switching on the supply ensure that switching sequence is followed.
4. Connect CRO across the load.
5. Apply 10V AC input voltage using isolation transformer.
6. Make N – Converter ON & OFF the P Converter in the firing angle circuit module.
7. Observe and plot the variation in the output voltage waveform across the load terminals with the help of CRO.
8. Repeat step 7 by varying firing angle pulses in sequence.


PRECAUTUIONS:

1. Identify the terminals of the SCR carefully before connecting the      circuit.
2. Use an unearthed CRO.
3. Before switching ON the supply see that the firing angle knob and auto transformer are in minimum position.
4. With outcentre tapped inductor between the two converters don’t operate in circulating current mode.

OBSERVATIONS:

Dual Converter with Non - Circulating Current Mode



	

SNo
	

Firing Angle
	P – ON & N - OFF
	N – ON & P - OFF

	
	
	Vo (Theoretical)
	Vo

(Practical)
	Vo

(Theoretical)
	Vo

(Practical)

	
	
	
	
	
	
























MODEL GRAPHS:
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OUTPUT WAVE FORMS:

Result:……………………………………….. Signature of the staff with date
Experiment No: 09	DATE: 	/ 	/ 	


SINGLE PHASE CYCLO CONVERTER
AIM:To construct a single phase cycloconverter circuit and study its performance.
APPARATUS:
230V input 150V-0-15V output AC step down transformer (provided within the unit), cycloconverter power circuit with firing circuit, loading rheostat 100 ohms/2A. Digital multimeter, CRO,Path cards etc.
CIRCUIT DIAGRAM:
[image: ]

THEORY:
A cycloconverter converts input power at one frequency to output power at a different frequency with one stage conversion. cycloconverter is used in speed control of high power AC drives ,induction heating etc.
[image: ]

The circuit shown is for obtaining single phase frequency divided output from a single phase AC input. One group of SCR’s produces positive polarity load voltage and other group produces negative half cycle of the output. SCR’s T1 and T3 of the positive group are gated together depending on the polarity of the input, only one of them will conduct, when upper AC terminal is positive with respect to O, SCR T1will conduct and when upper AC terminal is negative, SCR T3will conduct thus in both half cycles of input, the load voltage polarity will be positive by changing firing angle, the duration of conducting of each SCR (and there by the magnitude of the output voltage) can be varied. For the sake of simplicity it is assumed that the load is positive. Then each SCR will have a conduction angle of (π –α) and turn off by natural commutation at the end of every half cycle of the input. At the end of each half period of the output, the firing pulses to the SCR’s  of the positive group will be stopped and SCR’s T2 and T4 of the negative group will be fired.
PROCEDURE:
SINGLE PHASE CYCLOCONVERTER
1. The connections are made as shown in the circuit of single    phase cycloconverter with Motor	Load with divided by 2 frequency.
2. The gate cathode terminals of the thyristors are connected to the respective points on the firing	module.
3. 	Check all the connections and confirm connections made are correct before switching on the equipments.
4.  Switch ON unit.
5. The output wave forms are seen on a CRO.
6. The firing angle is varied and AC output voltage across the load is noted.
7. A graph of Vacverses load voltage is plotted.
8. Repeat the above procedure for divided by four frequency.
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[image: ]

[image: ]

EXPERIMENTAL OBSERVATIONS:
Frequency divided by 2

	Sl.No
	Firing angle α(in degrees)
	Load voltage in volts using AC voltmeter in volts
	RPM

	1.
	180o
	
	

	2.
	150o
	
	

	3.
	120o
	
	

	4.
	90o
	
	

	5
	60o
	
	

	6
	30o
	
	

	7
	0o
	
	


































Output waveforms


RESULT:

……………………………………………..
 Signature of the staff with date



Experiment No: 10	DATE: 	/ 	/ 	
Speed Control of Single Phase Induction Motor


Aim: -
To study speed control of Induction motor and plot speed v/s .

Apparatus required: -
Module, TRIAC, Induction Motor, etc.,

Procedure: -
1. Connections are made as shown in the circuit diagram.

2. Firing angle  is varied in steps gradually, note down corresponding speed of the induction motor using Tachometer and tabulate.
3. A graph of  v/s speed is plotted.


Result: -
Speed control of Induction Motor is studied and a graph of  v/s speed is plotted.












………………………….…………………….. Signature of the staff with date
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TYN606 TYN1006

THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth (-a) | Junction to ambient 80 cw
Rth (j-c) DC | Junction to case for DC 25 “CW
GATE CHARACTERISTICS (maximum values)
Poav)=1W Pow=10W (tp=20ps) Iram =4A (tp=20ps) Veom =5V
ELECTRICAL CHARACTERISTICS
Symbol Test conditions Value Unit
ler | Vo=12v(DC) RL=33Q Tj=25°C | MAX 15 mA
Ver | Vo=12v(DC) RL=33Q Tj=25°C | MAX 15 v
Voo | Vo=Vorm RL=3.3kQ Tj=110°C | MIN. 0.2 v
tgt | Vo=Vorw I =40mA Tj=25°C | TYP 2 us
dig/dt = 0.5A/ps
I 1.2l61 Tj=25°C | TYP 50 mA
I Ir=100mA Gate open Tj=25°C | MAX 30 mA
Vru | hm=12A  tp=380ps Tj=25°C | MAX 16 v
Ioru | Vorurated Tj=25°C | MAX 001 mA
IRRM Vrru rated
Tj=110°C | MAX 2
dVidt | Linear slope up to Tj=110°C | MIN 200 Vips
Vo = 67% Vorw gate open
tq Vo=67%VorM Imw=12A V=25V Ti=110°C | TYP. 70 us
diny/dt=30 Alus  dVo/di= 50V/s

Fig. 1: Maximum average power dissipation ver-

sus average on-state current.

Fig. 2: Correlation between maximum average
power dissipation and maximum allowable temper-
atures (Tamb and Tcase) for different thermal

resistances heatsink + contact.

P (W) P (W) Tease (°C)
T—r— 7
Rih = 0oCiw
A i somll110
10°cm
5 e N RE
4 10| 4 115
3 120° g \
2 /3 2 120
ol-ar° '\
1 ¥ =
Ql-30° i (A) 2
. - riav®) Tamb (C) N
0.0 05 1.0 15 2.0 25 30 35 40 45 50 % 20 20 60 80 100 120 1202
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Triacs BT136 series

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated triacs in a plastic SYMBOL | PARAMETER MAX. [ MAX. | MAX. [UNIT
envelope, intended for use in
aefhcaticns requiring high BT136- | 500 | 600 | 800
bidirectional transient and blocking BT136- | 500F | 600F | 800F
voltage capability and high thermal BT136- | 500G | 600G | 800G
cycling performance. Typical Vorm Repetitive peak off-state 500 | 600 | 800
applications include motor control, voltages
industrial and domestic lighting, Irirms) RMS on-state current 4 4 4 A
heating and static switching. lrsm Non-repetitive peak on-state 25 25 25 A
current

PINNING - TO220AB PIN CONFIGURATION SYMBOL

PIN DESCRIPTION ““"W

1 |main terminal 1

2 [main terminal 2
3 |gate
tab | main terminal 2 T2

LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-500 | -600 | -800
Voru Repetitive peak off-state - 500" | 600' | 800 \
voltages
lrirus) RMS on-state current full sine wave; T, < 107 °C - 4 A
lrsm Non-repetitive peak full sine wave; T; = 25 “C prior to
on-state current surge
- 25 A
2 2 - 27 A
It It for fusing - 31 A’s
dl/dt Repetitive rate of rise of
on-state current after
triggering T2+ G+ - 50 Alus
T2+ G- - 50 As
T2-G- - 50 Alis
T2-G+ - 10 Als
lam Peak gate current - 2 A
Veam Peak gate voltage - 5 \
Pa Peak gate power - 5 w
Py Average gate power over any 20 ms period - 0.5 w
T Storage temperature -40 150 °C
T Operating junction - 125 °C
temperature

1 Although not recommended, off-state voltages up to 800V may be applied without damage, but the triac may
switch to the on-state. The rate of rise of current should not exceed 3 A/us.
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Triacs BT136 series

THERMAL RESISTANCES

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. [ UNIT
Ri i Thermal resistance full cycle - - 3.0 Kw
junction to mounting base [half cycle - - 37 Kw
Rinja Thermal resistance in free air - 60 - Kw
junction to ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. MAX. UNIT
BT136- wF G
ler Gate trigger current V=12V =01A
T2+ G+ - 5 35 25 50 mA
T2+ G- - 8 35 25 50 mA
T2-G- - " 35 25 50 mA
T2- G+ - 30 70 70 100 mA
I Latching current Vp =12Vl =0.1A
T2+ G+ - 7 20 20 30 mA
T2+ G- - 16 30 30 45 mA
T2-G- - 5 20 20 30 mA
T2- G+ - 7 30 30 45 mA
Iy Holding current Vp=12V;lgr=0.1A - 5 15 15 30 mA
Vy On-state voltage lL,=5A - 14 1.70 N
Ver Gate trigger voltage Vp=12V: L =0.1A - 07 15 N4
\/ =400 V; 1, =0.1A; 0.25 04 - v
=125
Ip Off-state leakage current |V; = Voryma: - 0.1 05 mA
10 122
DYNAMIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. TYP. | MAX. [ UNIT
BT136- wF .G
dVp/dt Critical rate of rise of Vou = 67% Voruman: 100 50 200 250 - Vips
off-state voltage T, = 125 "C; exponential
waveform; gate open
circuit
dV,,/dt  |Critical rate of change of \/D =400V;T;=95°C; - - 10 50 - Vius
commutating voltage us) =4 A;
dfm/dt = 1.8 Alms; gate
open circuit
te Gate controlled turn-on I = 6 A Vi = Voragmay: - - - 2 - us
time
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DB3 /DB4 / DC34

TRIGGER DIODES

FEATURES

= VB0 :32V/ 34V /40V VERSIONS
= LOW BREAKOVER CURRENT

DESCRIPTION

e
e

DO 35
High reliability glass passivation insuring (Glass)
parameter stability and protection against
junction contamination.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
P Power dissipation on printed circuit Ta=65°C 150 mw
(L=10mm)
ITRM Repetitive peak on-state current tp=20pus 2 A
F=100 Hz
Tstg Storage and operating junction temperature range - 40 to +125 °C
T - 40 to +125 °C
THERMAL RESISTANCES
Symbol Parameter Value Unit
Rin (-a) Junction to ambient 400 °CIW
Rih ) Junction-leads 150 °CIW
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DB3 /DB4 / DC34

TRIGGER DIODES

FEATURES

= VB0 :32V/ 34V /40V VERSIONS
= LOW BREAKOVER CURRENT

DESCRIPTION

e
e

DO 35
High reliability glass passivation insuring (Glass)
parameter stability and protection against
junction contamination.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
P Power dissipation on printed circuit Ta=65°C 150 mw
(L=10mm)
ITRM Repetitive peak on-state current tp=20pus 2 A
F=100 Hz
Tstg Storage and operating junction temperature range - 40 to +125 °C
T - 40 to +125 °C
THERMAL RESISTANCES
Symbol Parameter Value Unit
Rin (-a) Junction to ambient 400 °CIW
Rih ) Junction-leads 150 °CIW
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ELECTRICAL CHARACTERISTICS (Tj = 25°C)
Symbol Parameter Test Conditions Value Unit
DB3 [ DC34 | DB4
Vo Breakover voltage * C=22nF* MIN 28 30 35 \2
see diagram 1
TYP| 32 34 40
MAX | 36 38 45
[I+VBol-I-Veol] | Breakover voltage C=22nF* MAX +3 \2
symmetry see diagram 1
1AV | Dynamic breakover | Al =[lgo to IF=10mA] | MIN 5 \
voltage * see diagram 1
Vo Output voltage * see diagram 2 MIN 5 Vv
Iso Breakover current * c=22nF*™ MAX [ 100 50 100 uA
tr Rise time * see diagram 3 TYP 15 us
Is Leakage current* Vg =0.5Veo max | MAX 10 uA
see diagram 1

* Electrical characteristic applicable in both forward and reverse directions.
** Connected in parallel with the devices.

DIAGRAM 1 : Current-voltage characteristics DIAGRAM 2 : Test circuit for output voltage

R =200

DIAGRAM 3 : Test circuit see diagram 2.

AdjustR for Ip=0.5A
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IRF740

N - CHANNEL 400V -0.48 Q -10 A-TO-220
PowerMESH™ MOSFET

TYPE Vbss Ros(on) Ip
IRF740 400 v <0.55Q 10 A
= TYPICAL Ros(on) = 048
EXTREMELY HIGH dvidt CAPABILITY
100% AVALANCHE TESTED

= VERYLOW INTRINSIC CAPACITANCES
= GATE CHARGE MINIMIZED

DESCRIPTION

This power MOSFET is designed using the
company’s consolidated strip layout-based MESH
OVERLAY™ process. This technology matches
and improves the performances compared with
standard parts from various sources.

APPLICATIONS

=« HIGH CURRENT SWITCHING

= UNINTERRUPTIBLE POWER SUPPLY (UPS)

= DC/DC COVERTERS FOR TELECOM,
INDUSTRIAL, AND LIGHTING EQUIPMENT.

ABSOLUTE MAXIMUM RATINGS

o)

E

£l
scosta

INTERNAL SCHEMATIC DIAGRAM

Symbol Parameter Value Unit
Vos_|Drain-source Voltage (Vgs = 0) 400 v
Vocs _|Drain- gate Voltage (Rgs = 20 kQ) 400 v
Ves _|Gate-source Voltage +20 v

Ip__|Drain Current (continuous) at Te = 25 °C 10 A
Ip__|Drain Current (continuous) at T, = 100 °C 6.3 A
Iow(s) |Drain Current (pulsed) 40 A
Piot__|Total Dissipation at Te = 25 °C 125 w

Derating Factor 1.0 WFC

dv/dt(1) |Peak Diode Recovery voltage slope 4.0 Vins
To _|Storage Temperature 65 to 150 °C
T Max. Operating Junction Temperature 150 e

(¢) Pulse widih limited by safe operating area

T1)Te0 <10 A, dVGt =130 Alis, Voo = Vierpss, T1 < Tavax

First Digit of the Datecode BeingZ orK Identifies Silicon Characterized in this Datasheet
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THERMAL DATA
Rinj-case |Thermal Resistance Junction-case Max 1.0 °ciw
Rinj-amb | Thermal Resistance Junction-ambient Max 62.5 oC/W
Rinc-sink |Thermal Resistance Case-sink Typ 05 °cIw
Ti [Maximum Lead Temperature For Soldering Purpose 200 °c
AVALANCHE CHARACTERISTICS
Symbol Parameter Max Value Unit
lax  |Avalanche Current, Repetitive or Not-Repetitive, 10 A
(pulse width limited by T; max)
E.s  |Single Pulse Avalanche Energy 520 mJ
(starting T; = 25 °C, Ip = lag, Voo = 50 V)
ELECTRICAL CHARACTERISTICS (Tcase =25 °C unless otherwise specified)
OFF
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
V(gripss |Drain-source Ip=250 A Vos=0 400 v
Breakdown Voltage
Ipss  |Zero Gate Voltage Vps = Max Rating 1 A
Drain Current (Vgs = 0) [Vps = Max Rating Te=125°C 50 uA
loss  |Gate-body Leakage  |Vas =+20 V £100 [ nA
Current (Vps = 0)
ON (x)
Symbol Parameter Test Conditions Min. [ Typ. [ Max. | Unit
Vosim | Gate Threshold Vos= Vas Ip= 260 A 2 3 4 v
Voltage
Rpsien) |Static Drain-source On [Ves = 10V Ip=53A 048 [ 055 [ @
Resistance
Ipen) | On State Drain Current [Vos > Inon) X Ros(onymax 10 A
Ves =10V
DYNAMIC
Symbol Parameter Test Conditions Min. | Typ. | Max. | unit
grs (*)  |Forward Vbs > Ipen) X Ros(onymax  Ip=6 A 5.8 s
Transconductance
Ciss  |Input Capacitance Vos =25V 1MHz Ves=0 1400 pF
Coss  |Output Capacitance 220 pF
Crss  |Reverse Transfer 27 pF
Capacitance
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'R Rectifier IRGBC20F

INSULATED GATE BIPOLAR TRANSISTOR Fast Speed IGBT

Features c

 Switching-oss rating includes all “tail” losses
 Optimized for medium operating frequency (1 to
10kHz) See Fig. 1 for Current vs. Frequency curve

VcEs = 600V
VCE(sat) < 2.8V

e @Vee =15V, Ic = 9.0A

n-channel

Description —

Insulated Gate Bipolar Transistors (IGBTS) from Interational Rectifier have
higher usable current densities than comparable bipolar transistors, while at
the same time having simpler gate-drive requirements of the familiar power
MOSFET. They provide substantial benefits to a host of high-voltage, high-
current applications

TO-220AB

Absolute Maximum Ratings

Parameter Max. Units
Vees Collector-to-Emitter Voltage 600 v
lc@Tc=25C Continuous Collector Current 18
lc @ Tc = 100°C Continuous Collector Current 9.0 A
lem Pulsed Collector Current © 64
I Clamped Inductive Load Current @ 64
VeE Gate-to-Emitter Voltage 20 v
Earv Reverse Voltage Avalanche Energy @ 50 mJ
Pp@ Tc=25°C_| Maximum Power Dissipation 60 W
Pp @ Tc=100°C | Maximum Power Dissipation 24
T Operating Junction and 55 to +150
Tste Storage Temperature Range °C

Soldering Temperature, for 10 sec. 300 (0.062 in._(1.6mm) from case)
Mounting torque, 6-32 or M3 screw. 10 Ibfein (1.1N-m)

Thermal Resistance

Parameter Min. Typ. Max. _|Units
Rasc Junction-to-Case — — 21
Recs Case-to-Sink, flat, greased surface — 0.50 — “cw
Raua Junction-to-Ambient, typical socket mount — — 80
Wt Weight — 20 (0.07) — g (0z)
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SEMICONDUCTOR

1N4728A - 1N4752A Series One Watt Zeners

Tolerance:

Absolute Maximum Ratings*  m-zcu

Parameter Value Units

otherwse e

Storage Temperatie Fanes
Wirimam Janctan Gperaing
Fram cezs for 10 smeenas]

perswre

Lead Temperaturs (

Toral Devics Dissipation o W
Darate sbove 50°C o5 mwrre
Theiml resttance Juncion o Tead - “om
Thermal rsTtancs Junchon to Ambient 0 W
Sures Fawer o W
e eings s G e Shove O e servoeabiey ot do
lon-recurrent square wave PW= 2.3 ms, TA= 56 degrees C. DO4T
e bz an i i tmparstars of 200 e
Sty e ks o ety Shoa s St on 3 -
o oy et apretom
Electrical Characteristics  ra=zscunes
< V2 Izr Z Ir Isurae lzw
Device | ) o | @ ma) | (ma)
TNATZEA 33 7 0 70 T30 | 28
N4T29A 35 6 400 10 1250 | 252
NATI0A 39 64 400 10 1100 | 23
NATIA 43 5 400 10 1o | a1
INATRA a7 5 500 10 70 03
NAT3A 54 e 550 10 800 178
INTIA 56 4 00 20 a1 182
NATIEA 62 41 00 30 720 145
INATI6A 55 7 700 40 560 s
INATITA 75 ! 700 50 505 121
NATIEA 82 31 700 60 550 110
NATI0A o1 % 700 70 500 100
INATA0A 10 2% 76 =) o1
INAT41A 11 2 64 5 414 &
NAT42A 2 21 91 50 30 6
NAT43A 8 19 025 a9 50 34 69
NATAAA 15 7 025 | 114 50 204 61
INATAEA 16 55 025 | 122 50 25 57
NAT4EA 12 14 % | 57 50 20 50
INTATA 2 125 025 | 152 50 25 a5
NATEA 2 115 % | 187 5 205 41
TNAT4SA 2% 105 2 | 182 5 190 3
NAT0A 27 a5 025 | 28 50 170 u
NATSTA b 85 025 | 28 50 150 2
NATE2A S s 025 | 251 50 135 2

Vi_Foward Valtage = 1.2 V Maximum @ |- = 200 mA for all 1N4700 series

S VZS.PNL - VZ.IVNL

S99
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RGBC20F
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. |Max. | Units| Conditions.
Vierices Collector-to-Emitter Breakdown Voitage | 600 | — — V| Vee =0V, Ic = 250pA
VierEcs Emitter-to-Collector Breakdown Voltage @ | 20 | — — Vee=0V, Ic=10A
Temp. Coeff. of Breakdown Voltage — |072| — Vee =0V, Ic = 1.0mA
Collector-to-Emitter Saturation Voltage — |20 |28 lc=9.0A Vee =15V
— |26 | — v lc = 16A SeeFig. 2,5
— [23 | — Ic=9.0A, T, = 150°C
VeE(h) Gate Threshold Voitage 30 | — |55 Vee = Ve, | 50uA
AVGEhyAT, | Temp. Coeff. of Threshold Voltage — |11 | — |mVI°C| Vee = Ve, Ic = 250uA
Gre. Forward Transconductance ® 29 |51 | — S | Vee =100V, Ic = 9.0A
lces. Zero Gate Voltage Collector Current — | — |250 PA | Ve = 0V, Ve = 600V
— | — [1000 Vge = 0V, Vg = 600V, T, = 150°C
lees Gate-to-Emitter Leakage Current — | — [#100] nA | Vge =20V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. |Max. | Units| Conditions.
Qg Total Gate Charge (tum-on) — 16 | 21 Ic=9.0A
Qge Gate - Emitter Charge (tum-on) — |24 |34 nC | Vec =400V, See Fig. 8
Qge Gate - Collector Charge (tum-on) — |78 ] 10 Vee =15V
tdton) Turn-On Delay Time — |24 — Ty=25C
tr Rise Time — 13 — ns | Ic=9.0A, Vcc = 480V
taorn) Tumn-Off Delay Time — | 160 | 270 Vee = 15V, Rg = 50Q
i Fall Time — | 310 | 600 Energy losses include "tail"
Eon Tumn-On Switching Loss — |018| —
Eoft Tumn-Off Switching Loss — |090| — mJ | See Fig. 9, 10, 11, 14
Eis Total Switching Loss — |108]20
tdton) Tumn-On Delay Time — |2 — Ty =150°C,
tr Rise Time — 18 — ns | Ic=9.0A, Vcc = 480V
taom Tumn-Off Delay Time — [210] — Vge = 15V, Rg = 50Q
i Fall Time — | 600 | — Energy losses include "tail"
Es Total Switching Loss — [165| — | mJ | SeeFig 10, 14
Le Intemal Emitter Inductance — 75| — nH | Measured 5Smm from package
Cies. Input_Capacitance — [3a0 | — Vee =0V
Coes Output Capacitance — [ 8 | — | pF | Vec=30v SeeFig. 7
Cres Reverse Transfer Capacitance — |59 ] — 1.0MHz
Notes:

@ Repetive rating; Vee=20V, puise widih

limited by max_ junction temperature.
(Seefig. 130)

@ Voe=80%(Vees). Vee=20V, L=10pH,
00, (Seefig. 13a)

R

® Repetitive rating; puise width limited

by maximum junction temperature.

® Pulse width 5.0ps,
single shot

@ Pulse widih < 80ys; duty factor < 0.1%.
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Fig.1 Simplfied outiine and symbol.

baashoa ' 2N2646
e |Peimnayspeciiestn] - Sflicon unijunction transistor
date ofissue | December 1990
‘QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX, UNIT
Ve emitter-base 2 voltage - - 30 v
lew emitter current peak value — - 2 A
Piy total power dissipation - - 300 mwW
T Junction temperature — 125 °C
Reg static Inter-base resistance Veog1 =3V - - kQ
=0
Vantsa emitter-base 1 saturation voltage Vg =10V - 35 - v
Ig = 50 mA

legy emitter valley point current 4 6 - mA
[ emitter peak point current - ] 5 HA
PINNING - TO-18 PIN CONFIGURATION
Base 2 connected to case.

PIN DESCRIPTION

1 emitter

2 base 1

3 |base2
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Silicon unijunction transistor

2N2646

CHARACTERISTICS
Tyns = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MiN. | TYP [ max. [ uniT
Pao stallc Inter-base resistance a7 |7 (Xl ()
TCras Inter-base resistance temperature ol |- 09 |WK

coefficlent

- emitter cut-off current - - 12 v
Vesrea emitter-base 1 saturation voltage - a5 |- v
Toamod nter-base current modulation = 16 = mA
n inputioutput ratio (note 1) 056 0.75

. emitter valley point current 4 6 - mA
lemy emitter peak point current = 5 WA
Vosisg base 1 Impulse/output voltage B 5 = v
Note

1 Vap = Ves)

=505, when Vg, = emitter peak point voltage, Vs, = emitter-base 1 breakdown voltage,

(approximately 0.5 V at 10 A), and Vg, = Inter-base voltage.

Vemr§
peck point
|
1
|
H
i
i
i
|
i
IR | N
i
Vet
51 - characteristic
pre it
~les20 Ie(r) Te(v) Ie

Fig.3 Impulse as a function of oulput voltage.

uoouss

Fig.4 Impulse output circuit.
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is

not intended to be an exhaustive list of all such trademarks.

ACEX™ ISOPLANAR™
CoolFET™ MICROWIRE™
CROSSVOLT™ POP™
EXCMOS™ PowerTrench™
FACT™ Qg™
FACT Quiet Series™ Quiet Series™
FAST® SuperSOT™-3
FASTI™ SuperSOT™-6
GTo™ SuperSOT™-8
HiseC™ TinyLogic™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT

RIGHTS, NOR THE RIGHTS OF OTHERS,

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FARCHILD SEMICONDUCTOR CORPORATION.

As used herein
1. Life support devices or systems are devices or
systems which, (2) are intended for surgical implant into
the body, or (b) support or sustain ife, or (c) whose
failure toperform when properly used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in significant injury to the
user

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the lfe
support device or system, or to affect its safety or
effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status

Definition

Formative or
In Design

Advance Information

This datashest contains the design specifications for
product development. Specifications may change in
any manner without nofice.

Prelininary First Production

This datasheet contains preliminary data, and
supplementary data wil be pubished at a later date.
Fairchid Semiconductor reserves the right to make
changes at any time without notice in order to improve
design

No Identiication Needed Full Production

This datashest contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production

This datashest contains specications on a product
that has been discontinued by Fairchid semiconductor
The datashest is printed for reference information only.
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BY127, BY133, EM513, EM516

GENERAL PURPOSE PLASTIC RECTIFIER

GOOD-ARK Reverse Voltage - 1250 to 1800 Volts
Forward Current - 1.0 Ampere

Features

@ The plastic package carries Underwriters Laboratory DO-41
Flammability Classification 94V-0 —

e Construction utiizes void-free molded plastic technique

® Low reverse leakage

® Low forward voltage drop

@ High current capability

® High reliability

@ High surge current capability

Mechanical Data

e Case: Molded plastic, DO-41 omEnsoNS
® Lead: Axial leads, solderable per MIL-STD-202, =

method 208 guaranteed om Mm . Mm . Nete
e Polarity: Color band denotes cathode end o o 2 | =2
e Mounting Position: Any T [ee T o v
® Weight: 0.012 ounce, 0.33 gram T o o o T
Maximum Ratings and Electrical Characteristics
Ratings a1 25  ambient ierperalure Unisss choreres specied
Singlo phase, haffwave, 60Hz,resistive or nductive oad.
Forcapaciive load,derale curtert by 20%.

Symbols | BY127 BY133 EMsts | EMsts | Units

Maximum repetitive peak reverss voltage Vew 1250 1300 1600 1800 Vots
Maximum RMS voltage Vo 875 10 20 1270 Vots
Maximum DC blocking votage Voo 1250 1300 1600 1800 Vots
Maximum average forward rectfied currant
375" (35mm) bac fongin at 1,75 lwn 0 Amp

Peak forward surge current
8.3mS singlo half sine-wave superimposed - 300 Amps
of rated foad (MILSTD-750D 4066 method)

Maximum fonard valtage ot 1.0A DG and 250 v, X Vots
Maximum ful load revorse current ST . 50 N
at7ated DC blogking voiiage TS0 k 2000
Typical junction capacitance (Note 1) c, 150 vF
Typical thormal rsistance (Noto 2) Row 20 o
Operating and storage temperaturs range T, T, 5510 4150 T

Notes:

(1) Measured at1.0MHz and appiled everse votage of 4 OVDC
(2) Therma resistance juncion to ambient and from junction to lead at 0.375" (9.5mm) lead length, PC.B. mounted
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TECHNICAL SPECIFICATIONS OF SILICON RECTIFIER
VOLTAGE RANGE - 50 to 1000 Volts CURRENT - 1.0 Ampere

FEATURES

* High refiability

* Low leakage

* Low forward voltage drop
* High current capability

A405

MECHANICAL DATA

* Case: Molded plastic
* Epoxy: UL 94V-0 rate flame retardant

025 (06)
10 (2537 [|T021 05
Lead: MIL-STD-202E, Method 208 guaranteed Wi
Polarity: Color band denotes cathode end
Mounting position: Any

Weight: 0.22 gram

oA

206 (52)
765 (4.2)

o
o020

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Ratings at 25 °C ambient temporature unless othenwise specified.
Single phase, half wave, 60 Hz, resistive or inductive load.

For capacitive load, derate current by 20%.

Dimensions in inchas and (mitimetors)

[TRAGGTA TR G02A | TA00A [T A] TA00EA [T TR
SYWBOL | RL1OT | RL102 | RL103 | RL1O+ | RL105 | RL106 | RL107 | UNTTS

Waximum Resurant Poat Roverse Votago Ve 50 | w0 [ 200 | a0 | w0 | w0 [ om0 [vos
Maximun RS Voltaga Vae 35 | 0 [ w0 | 2w | w0 | s0 | 7w | vew
Maximum DC Blcing Voliaga Vor 50 | w0 | 20 | a0 | w0 | a0 | tom | vews
Maximum Averaga Farward Recifed Garrant

by o 10 Amps
Paak Forward Surgo Currot, 6.3 ms sng hall sna-wava e o
suparimposed on ratod load (JEDEC Mathod) : o i
Maximum Instantaneous Forward Voltage at 1.0A OC. Ve ] Vs
Maximum DG Ravarse Current 50

ot Ratod DC Bocking Votaga \ E Shf
Maximum Ful Load Roverso Curtont Avrage, Ful Gycla % frem,
575(9.5mm) load ongth at T = 75°C.

Typeal Junclon Capaciance (Nota) < 75 oF
T ypical Tharmal Resistanca Roun 50 oW
Oporating and Storags Temporatura Rangs o Tste ERXRIT ic

NOTES : Measured at 1 MHzand appied raverse votage of 40 vots
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2N2646

SILICON PN UNIJUNCTION TRANSISTOR

DESCRIPTION:

The 2N2646 is a Unijunction
Transistor Used in General Purpose
Pulse, Timing, Sense and Trigger

Applicatiors, PACKAGE STYLE T0-18 (MOD)
MAXIMUM RATINGS o
ke 20A pusen) —

Vee 30V sl f |

Poss | 300 mW @ Tc=25°C o }:‘ =

T 65 °Cto +125°C b= ]

Tero 65 °C 10 +150 °C. .

o 33 %0

CHARACTERISTICS .-z

SYMBOL TEST CONDITIONS MINIMUM | TYPICAL | MAXIMUM | UNITS
i 050 015 =
o a7 o1 xa
we Ta=-5510125°C 01 09 W
Veriaan D mA 30 v
lezuoor 2 A
[ 2 v
3 50 A
[ 20 mA
Vour 30 50 v
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SCR TRIGGER PULSE TRANSFORMER

Turns Ratio 1:1:1

PARAMETER @ MIN VP, MAX. UNITS
Inductance 200 uH
Leakage Inductance 15 uH
DCR Each Winding 477 mQ
Interwinding Capacitance 8.5 Pf
Hipot 2000 VRMS

PHYSICAL DIMENSIONS All dimensions in inches (mm):

350 500
(889 — b (1270) —
MA MAX
i
250
, 633
MA
080
(2.03) l
* 120
/- (3.08) [P 340 ——i}
VN (8.64)
[ P | 400
100 020 DIA (10.16)
254  (©51)
Y. TYP

SCHEMATIC DIAGRAM:

; N

5 ANAANNT 6

3 SOVUVIINY, 4

RHOMBUS P/N: T-1214
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TYN1006

FEATURES
. High surge capability
. High on-state current
. High stability and reliability
DESCRIPTION
The TYN606 and TYN1006 Family of Silicon
Controlled Rectifiers are high performance glass
passivated technology.
This general purpose Family of Silicon Controlled
Rectifiers is designed for power supply up to
400Hz on resistive or inductive load. TO-220AB
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
Irgws) | RMS on-state current (180° conduction angle) Tc= 110°C 6 A
Itwy | Average on-state current Te= 110°C 38 A
(180° conduction angle, single phase circuit)
hsu | Non repetitive surge peak on-state current tp=8.3ms 73 A
(Tj initial = 25°C) 10 = 1oms 70
12t Ptvalue tp=10ms. 245 A%
didt | Critical rate of rise of on-state current 50 Alps
Gate supply: Is = 100mA _dig/dt = 1A/s
Tstg | Storage and operating junction temperature range 40t0+150 | °C
T -40to +125
T Maximum lead soldering temperature during 10s at 4.5mm from case 260 5
TYN
Symbol Parameter Unit
606 1006
Vorw | Repetitive peak off-state voltage 600 1000 v
Verw | Tj=125°C





