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Assembly Instructions
Notes:

1. This design is derived from one published by Gary Steinbaugh, PE, AF8L in the Mar/Apr 2006 Issue of QEX.

2. (S-2) means solder two leads, and clip them off if necessary.  Similarly for other numbers.
3. Save a few of the component leads for later.

Resistors

The resistors can be inserted and soldered one at a time or in groups of two or three.

1. Insert R1, a 1.0M Ohm (Brn-Blk-Grn) resistor.(S-2)

2. Insert R2, a 3.0K Ohm (Orn-Blk-Red) resistor.(S-2)

3. Insert R3, a 100 Ohm (Brn-Blk-Brn) resistor.(S-2)

4. Insert R11, a 62 Ohm (Blu-Red-Blk) resistor.(S-2)

5. Insert R10, a 100 Ohm (Brn-Blk-Brn) resistor.(S-2)

6. Insert R4, a 220 Ohm (Red-Red-Brn) resistor.(S-2)

7. Insert R5, a 680 Ohm (Blu-Gra-Brn) resistor.(S-2)

8. Insert R6, a 2.7K Ohm (Red-Vio-Red) resistor.(S-2) 

9. Insert R7, a 10.0K Ohm (Brn-Blk-Orn) resistor.(S-2)

10. Insert R8, a 150 Ohm (Brn-Grn-Brn) resistor.(S-2)
11. Insert R9, a 300 Ohm (Orn-Blk-Brn) resistor.(S-2)

Integrated Circuit

To insert the integrated circuit into the board it may be necessary to place the chip on it’s side and apply gentle pressure with a rolling motion to make the pins perpendicular to the package.  Repeat on the other side.

1. Insert U1, a 74AC04PC into the board.  Pin 1 on the board is a square pad and the silkscreen picture shows the pin 1 notch.  Bend two of the corner pins over to hold the IC in place.(S-14)

Capacitors

1. Insert C4, a 2.2 uF (225, Dark Blue, Short Leads) capacitor.(S-2)

2. Insert C2, a .33 uF (334, Yellow, Larger Body) capacitor.(S-2)

3. Insert C1, a 51 pF (51J, Light Blue, Long Leads) capacitor.(S-2)

4. Insert C5, a .022 uF (223, Yellow, Smaller Body) capacitor.(S-2)

Diodes

There is one signal diode and one LED.

1. Insert D1, a 1N4148 diode.  The black band on the diode should match the band indicated on the silkscreen.(S-2)

2. Insert D2, a Green LED.  The long lead is the anode and it should be closest to resistor R7.  The flat on the silkscreen is supposed to suggest the cathode.  If in doubt check the LED with a meter.(S-2)

Miscellaneous
1. Insert U2, a LM78L06 voltage regulator.  The flat side of the TO-92 package should match the large flat on the silkscreen.  It may help to spread the leads slightly be fore inserting.(S-3)
2. Insert, S1 an 8-position dipswitch.  Switch 1 of 8 should be on your left, and pin 1 has a square pad.  The “on” arrow should be pointing up.  Bend two opposite corner leads over slightly to hold the switch in position.(S-16)
3. Insert J1 and J2, BNC Female connectors.(S-8)
4. (Optional) Insert J3, the aux power connector.  Be careful not to use too much solder filling up the holes.(S-3)
5. Insert C3, a 220 uF radial electrolytic capacitor.  The minus lead is indicated by a strip on the package.  The plus side is indicated on the silkscreen with a plus.(S-2)

6.  (Optional) Insert leads for a 9V battery adapter into W+ and W- pads on either side of J3.(S-2)
7. (Optional) Insert a component lead that you saved into pads W1 and W2 after forming it into a small semi-circle.  This is a handy place for a scope ground clip in case you don’t have a BNC-BNC connection for your scope.(S-2)
Operation and Reference Data
Seven of the eight dipswitches control the operation.  Switch 1 is the power on/off switch.  The power on condition is indicated by the green LED.  Switches two and three control the source impedance of the generated pulse according to the following table:

Source Impedance Table

	Switch 2
	Switch3
	Source Impedance
	Circuit
	Actual Value

	Off
	Off
	300 Ω
	R9
	300 Ω

	Off
	On
	50 Ω
	R9 || R11
	51.4 Ω

	On
	Off
	75 Ω
	R9 || R10
	75 Ω

	On
	On
	Not used
	R9 || R10 || R11
	34 Ω


The nominal pulse width is controlled by switches 4, 5, 6, and 7 according to the following table:

Pulse Width Table

	Switch
	Pulse Width (ns)
	Circuit

	4
	5
	6
	7
	
	

	Off
	Off
	Off
	Off
	200
	R2

	Off
	Off
	Off
	On
	100
	R2 || R6

	Off
	Off
	On
	Off
	50
	R2 || R5

	Off
	On
	Off
	Off
	20
	R2 || R4

	On
	Off
	Off
	Off
	10
	R2 || R3


Practical Velocity Factor Table*

	Transmission Line
	Velocity Factor
	Round Trip (m/ns)
	Round Trip (ft/ns)

	Space (vacuum)
	1.00
	0.15
	0.49

	Air, 600 Ω open wire
	0.98
	0.15
	0.48

	450 Ω twinlead
	0.88
	0.13
	0.43

	300 Ω twinlead
	0.82
	0.12
	0.40

	Foam coax, hardline
	0.80
	0.12
	0.39

	Polyethylene coax
	0.66
	0.10
	0.32


*Steinbaugh, G.,Pizzicato Pulse Generator, QEX, ARRL, March/April 2006 p.7
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