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1. Foreword | 1

1 Introduction

1.1. license

This document is published under the following/icensereleased:

QOO0

license

This work is available under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License. To view a copy of this license, consulthttp://creativecommons.org/licenses/by-nc-
nd/4.0/or write to Creative Commons, PO Box 1866, Mountain View, California, 94042, USA.

1.2. purpose

This document describes themodificationoneGraupner/JR 40MHz- Transmission module for use in modern
transmission systems such as a FrSky-X9D, a Jumper T12 or a RadioMaster TX16s.
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2 | 2. Aword of caution

2. A word of caution

It istempting, the oldGraupner/JR 40MHz-Transmitting module in a modern system of the type aboutjumpers
T12orT16orRadioMaster TX16splug in Thenmechanicathe old module fits into the module shaft of the modern
system. This is not entirely unintentional, as it hasmodule housing or themodule bayasde facto-Standard

established in many broadcasting systems.

The module bay and the module housingnonestandard.

Of theGraupner/JR-Module bay is amechanicalQuasi standard: many

Transmitter systems have such shafts on the back to plug in additional HF transmitter

modules. Even the 5-pin connector on the back of the module fits mechanically. However, this
- quasi-standard does not applyNoton the assignment of the plug contactsinthe 5-pin

connector.

In theoldln the world of 40MHz/35MHz systems, a certain assignment has spread, but this
Notcorresponds to the assignment of the 2.4 GHz modules.

This electrically different assignment of the plug contacts is aOperation not possible without modification.

Becomes a modern transmitter with an old non-rebuilt one plugged in Graupner/JR 40MHz
- transmitter moduleswitched on, so he canChannekake damage!

- GRAUPNER VARIOPROP
OPROP
?5:’;;2:: VAR:\IAF-wa/m C € /’ T a0FWMsss ME-10818%

Best—Nr. 4057

Graupner| IR Group

RIEMOTE CONTROL

_ Sender=HKHE=Modul__

30

|| 40MFiz=Band: 40MF 2= Band: KanalEster oK+ |

Figure 1. Different versions of the Graupner/JR 40MHz module
So one should resist this temptation. It doesn't work without the conversion.

The conversion itself is simple and associated with little cost. Anyone who can reasonably handle a soldering

iron should be able to carry out this conversion on their own.
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GRAUPNER VARIOPROP
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RAUPNER

Figure 2. The mechanical dimensions allow plugging into a modern system (here: jumper T12). Butcaution(see
text).

3. Why the conversion?

3.1. motivation

The 40MHz transmission technology can actually be described as outdated today. Nowadays, one expects
trouble-free operation, operation without the hassle of having to coordinate channels with other RC model
builders in the immediate vicinity, and a number of safety and comfort features such as telemetry. As is well
known, none of this is usually possible with 27MHz, 35MHz or 40MHz technology.

With modern 2.4GHz systems you have all of the above features (and much more).

Nevertheless, there is a division that is dependent on 40MHz. And these are the model submarine builders and
captains.

The higher the transmission frequency, the worse the electromagnetic waves penetrate the water. At 2.4GHz
the penetration is almost zero, at 40MHz it's still good enough to control a model submarine. Of course, even
lower transmission frequencies, for example in the long-wave or medium-wave range, would be even better

suited. However, the legislator has not released any frequencies for controlling RC models. In addition to the
other technical problems that then emerged, the topic has become superfluous.

3.2. result

What can you achieve with themodificationof such a transmission module and the possible with itoperationin a
modern facility?

Of course, the disadvantages mentioned above remain, and the possibility of RC submarines is added. Other
aspects are:

advantages
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* Atransmitter for Everyonemodels

* ATransmitter can come withtwoHF modules: one 2.4GHz and one the modified 40MHz module.

* Thesignificantbetter programmability of modern transmitters can be applied to the 40MHz range.

* Possibly bad service for old stations.

Disadvantages:

* The transmission remainsanalogueand therefore prone to failure.
* There is still a need for channel agreements among the model builders.

* The long, unwieldy antenna remains.

The following pictures show how such a converted module can be plugged into a modern sneder.
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N
RADIOMASTER

PROJECT
BOX

Figure 3. A modern transmitter (RadioMaster TX16s) with the converted 40MHz JR module (view: from below)
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Figure 4. A modern transmitter (RadioMaster TX16s) with the converted 40MHz JR module /view: from above)
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Figure 5. A still readily available 40MHz scan receiver

s

Figure 6. Another modern transmitter Jumpers T12) with the modified 40MHz JR module (top view)
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Figure 7. Another modern transmitter jumpers T12) with the converted 40MHz JR module (view: from below)
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4. The conversion in detail

The conversion is described step by step below.

4.1. starting material

Unfortunately, over the years, different versions of theGraupner/JR 40MHzmodule belowthe same Order
number published. The following pictures show the/nside viewafter unscrewing the module cover.

Note the conductor tracks that lead from the connections of the 5-pin socket strip on the
upper rightgo off the edge of the picture.

Figure 8. Version A of theA0MHz-transmitter module

Figure 9. Version B of the40MHz-transmitter module
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Figure 10. Version C of theAOMHz-transmitter module

Decisive for the different versionsA,BandCis only the assignment of the plug contacts of the
- 5-pin socket strip. This is always the same and therefore easy to identify.

4.2. Interface to the transmitter

A modern transmitter delivers the following signals to the/ooking outlong pins of the module bay:

1. Output:PPM-Signal: the composite analog signal with the servo information (8 channels).

2nd entrance: so-called heartbeaf{depending on the transmitter and the selected function in the transmitter,

the meaning may differ)
3rd output: battery voltage (after the on-off switch), unregulated
4. Output: ground

5. Input: telemetry data
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Taranis module port pinout
From top to bottom:
name function

PPM PPM/PXX/DSM output

HEARTBEAT  SBUS/CPPM input

BATT switched battery voltage
GND ground

SPORT telemetry output

2015 GitHub, Inc.  Terms Prwvacy Security Contact

Figure 11. The pin assignment in the module slot of a modern transmitter
Thatol/dGraupner/JR 40MHzmodule expects the following signals at its socket strip:

1. Input:PPM-Signal

2. Input:6Vregulated supply voltage for the crystal oscillator

3. Input: Supply voltage in range7.2V-12Vfor the HF power amplifier
4. Input: ground

5. Output: antenna signal
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Figure 12. The assignment for the socket strip of theGraupner/JR 40MHztransmitter module in an old transmitter
When comparing the pin assignment of the plug and socket, it is noticeable that

1. Pin2 :heartbeatversus6V-Supply voltage

2. Pin5 : Input telemetry data versus antenna signal
apparentlydo not match.
From this the following can be drawnmeasuresderive:

* it must be regulated6V-Supply voltage to be generated, and

* The antenna signal must not reach the telemetry data input, but must reach the rod antenna in some other
way.
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4.3. changes

First, the circuit board is removed from the housing:

Figure 14. Detailed view of the socket strip area from above (Pin1: far left, Pin5: far right)

The circuit board looks like this from the bottom:
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Figure 15. Detailed view of the socket strip area from below (Pin1: top/right, Pin5: bottom/right)

As already shown above, the connections mustPin2 transmitter<—Pin2 moduleandPin5 transmitter<— Pin5
moduleare first interrupted and then rewired.

First, the conductor tracks are interrupted. This can best be done with a sharp cutter knife. Make sure that the
connections have actually been broken, for example by using aohm meteror onemulti meteror continuity tester
is measured.

Figure 16. Detailed view: cut traces of Pin2 and on Pin5
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Figure 17. More detailed view: cut traces of Pin2 and on Pin5

The next step is then the necessaryvoltage regulatorto generate the regulated6V
- Built-in supply voltage. This is installed in such a way that it consists of unregulated Battery voltage the
regulated6Vgenerated.

Basically, a very simple, integrated voltage regulator is sufficient here. The best-known voltage regulator family
is probably that of the so-called78xx-Be series. So there is7805for5V

- output voltage and the7806for6V-Output voltage. However, these regulators have a disadvantage: they require
a between input and outputvoltage differencefrom approx.2V. If you consider that with a modern transmission
system, which has about twoLilon-Battery is operated, the nominal voltage at7.4Vlies, and that this quite on6.4V
allowed to drop, so you can see that you then have a voltage regulator of the type7805operates outside of its

regulatory area.

Therefore, we need a voltage regulator, its more necessary/ongitudinal voltage dropsmaller than approx. 1Vis.
Voltage regulators with a small longitudinal voltage drop are called/ow drop out

- Controller, or simply as an acronym:LDO. Now is6Vrather oneunusuaNoltage, and therefore the selection of
LDOs is clear. An example is theLF60CV(satvoltage regulator).

The 6V low-dropout voltage regulator LF60CVgives an overview of the data. And inThe pin assignment of the

voltage regulatorwe see the pinout of this type.

First, a place is sought where the unregulated supply voltage can be tapped off on the top of the circuit board.
This is easily possible with the documented variant at a connection of a resistor:
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16 | 4.3. changes

Figure 18. Wiring of the input of theLF60CVwith the unregqulated supply voltage
Then the feed point for the regulated6V-Voltage of the wanted. In the documented variants, this can be found at

a connection to a longitudinal inductance. The connection on the underside of the circuit board was severed

here.

Figure 19. Feeding the output of the voltage requlator to the feed point6Von an inductance

For the supply of mass to theLDOcan usually be extended from an unused soldering pad with enamelled copper

wire.
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Figure 20. Wiring the ground from a pad: here you have to extend it with a piece of enameled copper wire

With almost all integrated voltage regulators in the so-calledTO-220Housing is the metallic housing back with
the output or another of the three pins of theLDOconductively connected. Therefore, this area may/Notcome
into contact with other components of the module. It is therefore insulated with some tape.

Figure 21. More detailed view.
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Figure 23. Insulation of the voltage requlator housing

The voltage regulator can be pressed flat onto the other components. Otherwise the module will no longer fit in
JR-Housing.

4.4. New case

It is advisable to insert the module board, including the changes, into a new, slightly different module housing.
One finds onthingiversedifferent variants for your own 3D printing, all of which are more or less suitable
because the screw mounts are often annoying.
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Figure 24. Installation in a new housing

The CompanyRadioMasterdelivers to their transmitterTX16san empty, well-suited housing with it. This can also
be bought later.

=
9]
gx
O
@
mm
o

Figure 25. The case from the company RadioMaster is quite suitable

In contrast to the original housing, the replica housings usually have four screw mounts. These disturb

something. One canvery carefullygrind down the module board at the corners so that it fits.danger: do not cut
through any conductors!!!
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«*

.

Figure 26. It may be necessary to adjust the circuit board with a Dremel (or similar) at the screw mounts.
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4.5. antenna

The last point of the modification is the assembly of the antenna and its feed line. The replica housings are
actually all prepared for the installation of a 2.4 GHz module. So they have one toohumpbackin the lid for a
small antenna. The rod antenna for 40MHz operation can also be mounted here, although the mechanical load
of the long rod antenna is of course much greater. That's why herecautionrequired.

Figure 27. Housing with boss for mounting the rod antenna.caution: the construction is delicate!

Finally, the conductor track of the antenna signal that has been severed must be extended to the base of the
antenna using a piece of enameled copper wire. Then everything can be screwed together.
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Figure 28. Extending the antenna signal with some enameled copper wire to the base of the antenna. Ensure good

contact at the base of the antenna.
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4.6. First commissioning

During the first start-up, the usual Precautionsare valid. At least the power consumption should be checked first.
To do this, you plug in the module Notand extends the pins from the transmitter to the module with test leads.
You sneak into the supply multimeterone and measures thepower consumption: which should not be more than
120mA. Otherwise, disconnect immediately. and look for unwanted short circuits.

Alternatively, the module can initially be operated via a laboratory power supplywithoutChannel!

If everything is ok, a first overall test can be carried out. To do this, the transmitter must of course be onPPM
- Signal to be adjusted.

[ ]
OFF
PPM

CH1-CH8
22S5Sms 300us

Master/Jack

Figure 29. Settings on the transmitter

Then the connection to a receiver should also work.

5. Outlook

6. Material

6.1. soldering iron
short

400°C

6.2. voltage regulator
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LFXX

Very low drop voltage regulator with inhibit function

TO-220FP

e

PPAK DPAK

features

- Very low-dropout voltage (0.45 V) Very low

- quiescent current (typ. 50 pA in OFF mode,
500 pA in ON mode)

- Output current up to 500 mA Logic-

- controlled electronic shutdown Output

- voltages of 1.5; 1.8; 2.5; 3.3; 4.7; 5; 6; 8th; 8.5;
9; 12v

- Automotive grade product: 1.8V, 2.5V, 3.3V,
5.0V, 8.0V, 8.5VVourin DPAK and PPAK
packages

- Internal current and thermal limit

- Only 2.2 pF for stability

- Available in +1% (AB), +1.5% (AC) or
+2% (C) selection at 25 °C

- Supply voltage rejection: 80 db (typ.)

- Temperature range: from -40 to 125 °C

May 2017

Data sheet - production data

Description

The LFXX is a very low drop regulator available in
TO-220, TO-220FP, DPAK and PPAK packages and in
a wide range of output voltages. The low drop
voltage (0.45 V) and low quiescent current make it
particularly suitable for low-noise, low-power
applications and especially in battery-powered
systems. In the 5 pin configuration (PPAK) a
shutdown logic control function is available (pin 2,
TTL compatible). This means that when the device is
used as a local regulator, a part of the board can be
put in standby, decreasing the total power
consumption. In the three terminal configuration,
the device has the same electrical performance, but
it is fixed in ON state. It requires a capacitor of only
2.2 pF for stability, saving board space and costs.
The LFXX is available as automotive grade in DPAK
and PPAK packages, for the options of output
voltages whose commercial part numbers are
shown in the order codes. These devices are
qualified according to the specification

AEC-Q100 of the automotive market, in the
temperature range -40 °C to 125 °C, and the
statistical tests PAT, SYL, SBL are performed.

DocID2574 Rev 31 1/53

This is information on a product in full production.
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Pin codeconfiguration LFXX

2 pin configuration
Figure 2: Pin connections (top view)
| /3 OUTPUT [ — 1 ]
‘ Q | /3 GROUND Q | /3 GROUND
[ — 3 INPUT [ — 3 INPUT
CsS0s710 CS05700
TO-220 TO-220FP
SF— Vour
= e ——> OUTPUT
3p GND GND ]
2F— INHIBIT
1= v — > INPUT
SC08530 SC07770
PPAK DPAK
AMG260420171101MT

TAB is electrically connected to GND on TO-220, PPAK and DPAK packages.

3
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7. Contact

Requests:wilhelm.wm.meier@googlemail.com
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