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This board was designed to provide the necessary sequenced Drain and Gate voltages for surplus 
Harris model 076-108687-001 X-band amplifiers.  

It can be used with other PAs that require 10V or less on the Drain and between -1 to -5V on the gate, 
for up to 3 devices. 

It could also be used with PAs that require higher Drain current/voltage by isolating the switching FET 
Source and supplying it with the required power, along with appropriate resistor value changes.  The 
P-channel FET is good to 100V.



- Board dimensions: 3" x 2", mostly SMD components.

- Onboard regulator brings the input voltage (+12 ~ +15V) down to +10V @ up to 5A for the Drain. 
This can be adjusted to lower voltages for other devices.

- Uses a MAX764 I.C. to generate the negative Gate voltage at current up to 250mA. Voltage can be 
set between -1 to -5V by changing two resistors. Current build configured for -3.3V.

- Switched Drain supply is split for up to 3 devices with test points that can be broken out to facilitate 
individual Id measurements.

- Drain interlock circuit sequences the drain voltage only after the -Vg supply & PTT (active Low) are   
present.

- Mounts to a suitable heatsink using 4x 2-56 screws + 2x 4-40 screws for the reg. & pass transistor.
  
* Note - Pass transistor Q1 tab must be isolated from ground. Use a silpad or mica insulator between 
the collector and heatsink, and a nylon shoulder insulator for the screw (where necessary). Verify that 
the collector is not shorted to ground using an ohmeter.



ADJUSTMENTS

Perform the following adjustments and tests before wiring the board to the amplifer:

- Apply 12 ~ 15V to the DC input on the board.
- Measure the Gate supply output at J2. The voltage should be around -3.3V.
- Adjust R4 for +10V at the Source of switching FET Q5. Ground the PTT line and re-adjust R4 for 
+10V at the Drain (TP3, 4 or 5).  Remove power to the board.

- Wire the board to the amplifier.
- Remove the top cover of the amplifier.
- Connect a suitable load to the RF output of the amplifier. 
- Apply 12 to 15V to the DC input of the board.
- Ground the PTT line on the board and measure the Drain voltage. Re-adjust R4 for +10V.
- With PTT grounded and no RF on the input, adjust the 3 internal pots for a quiescent current of 1A  

on each of the first two driver devices and 1.2A on the final device. The links between the pads 
of TP3,4 & 5 can be cut to faciliate Drain current measurement. After measurement and 
adjustment restore the connections by soldering a link of buss wire between the pads where 
the links were cut.

- Replace the top cover.
- The amplifier is now ready for use.

Notes:

The negative Gate supply is set up for -3.3V as built.  The Harris amplifiers have internal pots to 
further adjust the device gate voltages necessary to generate the required Id for each device. 
For reference, after adjusting for the required current (D1 = 1A, D2 = 1A, D3 = 1.2A). I measured the 
following voltages directly on the gates of the amplifier after the adjustment pots:

G1 =  -1.729V
G2 =  -1.665V
G3 =  -1.428V

If a different negative voltage from U2 is desired for use with other amplifers then calculate the 
required resistor values at R5 & R6 as follows: 
Assuming R5 is kept at 150K, R6 = R5 x (Vout/1.5) . See MAX764 Datasheet for more details. 
Ideally you want to set the negative supply to a more negative voltage to achieve pinch-off for the 
device(s) used, then use indidual pots to adjust the specified Id for each device, like the Harris PA 
does.  
Zener Diode D3 should be selected to the next lower voltage below the -Vg voltage. For example, if     
-Vg is set to -3.3V use a 3V Zener, if -Vg is set to -5V use a 4.3V zener. This sets the -Vg power-good 
trip point of the Drain interlock circuit. 
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