Fitting the “Pro” Real Time Clock (RTC) PCB to Trxavr

The RTC facility is a nice addition to the PIC-a_STAR fitted with TFT or graphical displays. While some may think it’s a bit of a gimmick to have a clock, it adds a little wow factor and also is actually quite usefull !

The PCB was initially designed to be fitted on the rear of the TFT PCB as there were no plans to add the RTC to other displays.  Since then, Ian, G3VPX, has put in a lot more work to add the graphics displays also. (See Ian’s web pages for more information.)

http://www.homebrew-radios.net/trxavr_picastar/RTC.htm )  The RTC PCB has 2 holes for chassis mounting if the other display types are fitted to your STAR. If required, the short “leg” on the board can be removed as the IIC connection points also are duplicated on the main section of the PCB.

Choice of RTC chip:-

 My recommended favourites are the DS3231or DS3232  but the PCF8563 can also be used. Check the BOM for the footprint (IC package) used.


NOTE: The PCF-8564 IC can not be used with this PCB.

As of late March 2011, I don’t recommend using the ISL1220 because of some reading issues (to be resolved)

5 volt regulator:-

When building the RTC PCB, the 5volt regulator on the RTC PCB can be either a through hole or SMD type. Fit ONE only.  If you will ONLY be fitting the RTC PCB to the rear of the TFT PCB, then it is possible to use the 5V supply on pin 1 of J1 coming from the TFT PCB. To use this supply, you can omit the 78L05 (U2) and also C5, then fit a zero ohm resistor on the TFT PCB at R3.

Refer to the RTC schematic http://www.carnut.info/Trx-RTC/RTC.htm  by VK3PE for wiring the IIC connectors. The BOM is also on this page. You only need to fit the parts that are appropriate to the choice of RTC chip.

There are two possible wiring possibilities:- (Sorry, the RTC can not be fitted to a text type LCD display)

1. For those fitting the PCB to a TFT PCB, then your existing cable from the Trxavrb PCB can be simply plugged in to the new RTC PCB simply by fitting the RTC PCB over the back of the TFT PCB as it matches the connectors on the TFT.   Then, fit your existing  serial cable to P6_2 and power cable to J1 on the new RTC PCB. The power connection to the RTC requires 12v supply to pin 3 of J1A. Pin 2 is ground and pin 1 is not used.

If you are struggling for space, you might be able to fit right angled headers on the RTC PCB to reduce the height needs. 

If you don’t have space to do this, then the RTC PCB will need to be chassis mounted and then connected to the TFT PCB using wires or a new cable for the IIC and power (12v) connections.
2. If you are fitting the RTC to a build using a graphical display, then the RTC PCB will need to be chassis mounted and appropriate cables made to interconnect to the Trxavr and the display.  You will need an IIC cable and power connections. The IIC cable is a 1:1 cable. It connects “Jx1” on the Trxavr to P6_2 on the RTC PCB. Keep cable short as possible.  The power connection to the RTC requires 12v supply to pin 3 of J1A. Pin 2 is ground and pin 1 is not used.

If chassis mounting you can elect to remove the “leg” on the RTC PCB by simply carefully cutting it off. See below and also the line on the bottom of the RTC PCB.  The IIC connector/s are duplicated as P6_2 and P6_3.   Either can be used to connect the IIC to the Trxavr PCB. Two 3mm holes are provided for chassis mounting, as convenient.
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Assembly:

If the DS3231 or DS3232 chip is used, then the battery holder must be cut so that it does not protrude though the PCB as it is under the chip. Trim the holder pin so that it won’t protrude through the PCB, before you solder it.

The PCB was designed to avoid clashing with parts fitted underneath on the TFT PCB.  However, you may need to pull the 7805 regulator on the TFT PCB outwards a little to avoid a short circuit or at least to reduce the heat soak into the RTC although with a normal installation where the RTC and TFT are mounted vertically, this is probably less of af an issue. A small scrap of aluminium can be fitted to the 7805 also.

Software:

You need to update the display and Trxavr software to enable the clock. Also, a new version of Hobcat is required.  Refer to Ian’s web pages for downloads and the procedures. 

Also, Msg #6585 from Ian, G3VPX, Yahoo Homebrew group (repeated below)

Many thanks to Ian for the incredible amount of work to make this RTC possible. Also Chris and Gerard for assisting Ian.

Msg #6585 from Ian, G3VPX, Yahoo Homebrew group

Hi everyone

Real time clock support and web pages have now been uploaded.

PLEASE READ VERY CAREFULLY ABOUT THE TFTA I2C ADDRESSING CHANGES

Web pages are linked from TrxAVR main page and are also:

http://www.homebrew-radios.net/trxavr_picastar/RTC.htm

http://www.homebrew-radios.net/trxavr_picastar/USR.htm

http://www.homebrew-radios.net/trxavr_picastar/TftA_I2C_address.htm

http://www.homebrew-radios.net/trxavr_picastar/RTC_comparison.htm

and from Glenn:

http://www.carnut.info/Trx-RTC/RTC.htm

We have software and hardware support for five RTC chips: ISL1220, DS3231, DS3232, PCF8563 and RTC-8564

The RTC is supported in colour TFT and in 128x64 and 320x240 mono graphics displays.

Our recommended favourites are ISL1220 and DS3232

If Glenn sells out of PCBs then I have some ISL1220-only and DS3232-only home brewed PCBs which I can supply. -- But Glenn needs sell his first to cover the cost of his investment in their manufacture.

All the clock chips are I2C interfaced. They have to be set using Hobcat. Only the Local Time Offset can be set on the rig.

For Colour TFT and 320x240mono display, we intend that the clock is set in UTC and an appropriate local time offset is used. This then displays UTC and Local time and date.

For 128x64, only one time can be displayed I have coded to display local time.
This means that you can choose to display either: 
- Local Time
- OR UTC by setting Local Time Offset = zero

TFTA addressing:
The changes here are exaplined very carefully on the web pages and on Hobcat's new TftA I2C address window. Please read carefully to avoid losing control of your TFTA !!

In summary:
In previous software versions, the I2C address for the link between TrxAVR and TFTA was fixed at 0x6F (that's C notation for hexadecimal 6F). The adderss 0x6F was simply coded in the TFTA adn TrxAVR  software. (Please note that 0x6F is the 7 bit I2C address. In use, it is  left-shifted (to give 0xDE) and bit 0 is then read/write.)

These RTC chips have fixed RTC addresses .... and the ISL1220 uses 0x6F !!!

So we needed to give the user control of the I2C address.
Problem was ... if TrxAVR and TFTA do not have matching addresses then TrxAVR can no longer talk to TFTA and so you can no longer use the I2C link to configure the I2C address
in TFTA.!!!

So we made use of the TFA ATmega128s's User Signature RAM (hereinafter
referred to as USR)

User siganture RAM is 512 bits of flash memory that is:
- NOT erased in pre-programming erase
- AND can be programmed using the AVRISP2 or TinyUSB programmers (via Atmel Studio 4)

The TFTA I2C address is now stored:
- in USR byte 00 in TFTA Atmega128
- at address 0x7600 in TrxAVR's 24LC512 EEPROM

Hobcat now as a dedicated TFTA I2C addrsss editor window:
On opening, this reads the I2C address from 24LC512 address 0x7600 ... ie the TrxAVR end of the link.
On Saving it does the following:
- writes the changed address to trxABR 24LC512 EEPROM address 0x7600
- writes to TFTA USR byte zero (via PC > USB > TrxAVR > I2C > TFTA)
BUT ... this write to USR can only happen if the pre-existing I2C addresses match
if they dont match, it will only write to TrxAVR .. .... and TFTA will not display TrxAVR data.

To rescue from this "TFTA lockout" , you can use the programmer to set the same address in TFTA USR byte 0

However, we have provided a recovery method that doesn't need at programmer.

It their is a TFTA I2C mismatch, then at start up, TxAVR cannot communicate with TFTA
TFTA, therefore continues to display its opening display with TFTA version number etc
In addition, this opening screen also displays the current TFTA I2C addrss from USR byte 0.
You can therefore read this address, and use Hobcat to write it to TrxAVR ... then on reboot
you have matching addresses and so all is well !!!

One other long-needed innovation, which assists the above process, is that TrxAVR no longer stalls
if communication with TFTA fails. Now, after one failed write attempt, TrxAVR abandons all  ommunication with TFTA (until the next reboot) .... So TrxAVR starts normally and and after a 20second DSP load interval, you have a link to Hobcat and and you can make changes to hardware settings etc via USB.

Upgrade order
USR byte 00 should default to unprogrammed which is 0xFF
We have made 0xFF map to I2C address 0x6F
Likewise for 24LC512 address 0x7600
- so if you update TtrxAVR code first, TFTA wil probably continue to
operate
- but not if 24LC512 address 0x7600 has been previously somehow changed.

Using Hobcat to set 0x7600 to 0x6F should bring TFTA back in to action .. then you can upgrade TFTA to 2.25 and then use Hobcat's TFTA IC2 address editor to change to our recommended 0x6B.


Hobcat now as a TFTA ATmega128 USR editor window.
This can edit bytes 1 - 15 of the USR (shown in decimal, hex, binary and ascii) USR provides a good way to configure TFTA.
The current TFTA configuration is by five jumper links on the TFTA board - and we've used them all.
USR provides the mean for many more configuration options ( but at present only byte 0 is used ... for the I2C address)

One other innovation is that Hobcat now deals with multiple USB-connected TrxAVRs .... so if Hobcat finds two rigs on the PC, it asks you to select one at startup. 


Ian
G3VPX


