PE43703 ATTENUATOR CONTROLLER
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An Arduino Nano based controller board sets the attenuation level of a PE43703 RF Digital Attenuator module.  This replaces an older version that used a PIC and LED display and still can be found on the BATC WiKi. I have two of them in full time use in my shack, one on GB3SQ and one on my QO-100 system. Both modulators have a fairly coarse software adjustment that makes it difficult to set the desired output, but with this variable attenuator in circuit I can make very precise adjustments to the levels.
I was showing this on a GB3SQ net and it was mentioned that this could be controlled with an Arduino Nano and an OLED display.
The question was asked ‘Would there be any interest if this was done?’ Several people indicated that they would be interested and others emailed me after the net.
The original PE43703 was difficult to source but there is another board that is more widely available, so I sent for three of them from different sellers for testing. The results were as expected, so the project was born.
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The controller uses 7 to 18 VDC input power and outputs 5VDC and 3 serial control signals, Clock, Data, and Latch Enable.
The controller could be operated from a 5VDC supply if the reverse polarity diode and the regulator are bypassed. It could also be powered by the Arduino USB port.
An OLED display shows the current attenuator setting. A stored value is loaded from EEPROM during power up.
The UP and DOWN pushbuttons increase and decrease the setting. Holding a button causes the action to auto-repeat making large changes easier. Pushing both at the same time sets the attenuation to the maximum value. The controller waits about 2 seconds after the last change to record the value to the EEPROM. This reduces the number of EEPROM write cycles.
The speed of the repeats and the EEPROM write delay can be changed in the Arduino sketch. The device name displayed on the upper OLED line can be changed to the user’s callsign.

String callSign = "PE43703 ";   // 8 chars max including spaces

const byte SWtmA = 75; // delay to 1st repeat x 10 mS
const byte SWtmB = 10; // delay to following repeats

const unsigned long EEtmVal = 2000; //delay to EEPROM write, mS

The PE43713 is a pin-compatible upgraded version of the PE43703 which also can be used without changes to the hardware or software.
PE 43703/13 attenuation is 0dB to 31.75dB in 0.25 dB steps.
The PE4302 is a lower resolution device which can be used with a different version of the software.
PE 43703 attenuation is 0dB to 31.75dB in 0.25 dB steps.
The attenuator has an additional small insertion loss beyond the dB number on the OLED. Also any additional cabling causes loss. The total added loss may be as high as 2 dB.
There are separate Arduino sketches for the two attenuator types. The include files  used can all be found with the standard library manager.

The controller has solder pads for wire connections. The PE43703 module intended for use with this controller comes with a 2 pin pigtail plug for +5V and GND. 
CAUTION : the wire colors on the pigtails supplied so far were reversed! They can be removed from the housing and reassembled to match the module silkscreen. 
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The module also has a 10 pin header for the 3 control signals. It is left to the builder to select a way to connect to those pins. Separate DuPont style female connectors is one option. Note: leaving the address pins A0, A1 and A2 on the 10 pin connector  unconnected will cause the device address to be 0 as required by the software.
The module DIP switch 1 should be set to OFF for –P/S and all other switches set ON. This sets up the attenuator module for serial input.
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The 4 pins of the OLED are intended to be soldered directly to the PCB to minimize the thickness of the assembly. An approximately 0.1” spacer is needed to support the free end of the OLED. The 4 pins of the OLED connector extend nearly to the level of the OLED display so care should be taken if the controller is mounted to a metal surface. The pins may be clipped to increase their distance from the cover.
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6mm long M3 spacers are on the BOM to space the controller assembly off the cover. They may be replaced with 2 M3 nuts and 2 washers.

The hole placement template should be printed using Actual Size. When printed correctly it should measure 2.0” x 2.6”. (66mm x 50.8mm) If the printer used does not print the correct size the builder will have to experiment to fine the best Custom Scale percentage. The OLED cutout is marked for drilling 3mm holes in the corners. The corners may be left rounded. The cut edge of the cutout can be blackened with a Sharpie pen. The pushbutton caps taper to a 3.5 mm diameter at the base. Countersinking their 3.5 mm holes in the cover gives proper clearance. It is important to center the template or you risk encroaching on the edges. Make sure the USB connector on the Nano has clearance.

Builders are free to chose whatever box size and component arrangement they like. The examples here are made in Digikey part 164-1590B2OR-ND. That is the orange one but other colors are available. 
The first example has the RF input and output extended to the left and right ends of the box.

G4KLB has also made a version spanning the narrow dimension of the box. It requires removing the SMA connectors and replacing them with longer ones as the module is fitted into the box.
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Notes for building the version spanning the narrow dimension of the box.
 
 
The existing SMAs are too short to be fitted through the box therefore need to be replaced with longer ones.
Once removed offer up the PCB to the bottom of the inside of the box, with the board standing vertical you will be able to determine the position of the holes for the new SMAs. You will need to be able to rotate the PCB to access the underside for soldering.
Once the holes are drilled two shims will be needed to take up any gap between the SMA and the box wall. I used two SMA nuts but needed to grind them down a little to achieve a snug fit, flat washers could also be used.
To avoid any stress on the PCB I like to fully tighten the outside nuts during any soldering operation.
Tack solder the ground on the top, rotate the board to solder the ground on the bottom, flip it back over to properly solder the top ground and centre pin.

Documentation:

PE43703 ATTENUATOR CONTROLLER.docx
PE43703 2025 V1-0 Schematic.pdf
PE43703 2025 V1-0 BOM.xlsx
PE43703 2025 V1-00 Template.pdf
PE43703_CONTROLLER_V1-0.ino
PE4302_CONTROLLER_V1-0.ino
PE4302_CONTROLLER_V1-0.zip  (Gerber files)


Part substitutions
D1 – The PCB is laid out for a SOD 123F case. Any diode with a current greater than 100 mA is suitable.

J1n, J2n – Nano socket, The DigiKey part on the BOM works very well but a builder may want to use other sources. We have not been able to find other vendors with a 15 pin female socket strip. A 7 pin and an 8 pin strip that can butt together is an option. A 6 pin and an 8 pin strip positioned so the gap spans an unused pin would work too.

R1-3 (2200), R4-6 - (3300) Higher values can be used as long as their ratio is 2 to 3. Don’t exceed 16K and 24K.

U1 MC7805 DPAK - The PCB pattern should accommodate any variation of the DPAK case.

Arduino Nano – A genuine Arduino is listed in the BOM but clones work OK. Some clones don’t have the 6 pin connector  mounted which will take less box space.

OLED – There are many sources for the 128x64 Pixel SSD1306 0.96 Inch OLED I2C IIC Display Module. A slight size variation could be accepted but the 4 pin connector needs the same pinout. The unit tested measures 1.1” x 1.1”.
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