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Duty cycle calculation for commissioning telegrams
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General
PTM 215B is device which transmits limited amount of telegrams when triggered to send.

Device transmits radio signal in 3 different channels.

The standard radio channels are fixed:
CH 37: 2402 MHz
CH 38: 2426 MHz
CH 35: 2480 MHz

There is an option for the customer to choose any other 3 frequency within the spectrum from 2402
MHz to 2420 MHz

PTM 215B can operate in two modes:
+ Data mode is used to transmit data telegrams reporting the status of PTM 2158 button
inputs
* Radio-based commissioning made
Radio-based commissioning mode is used to commission (teach-in) PTM 215B into a specific
receiver or network by means of a specific commissioning telegram.
This is an alternative for scenarios where NFC commissioning cannot be used.

Data Mode

Telegram sending is triggered when pulse from enargy harvesting generator is detected.
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EnOcean ECO 200 generates pulse on press and on release of the rockers. This means that by one
press and then release of the switch max. number of events sent is 6 in one channel as shown on

figure 1.
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Figure 1. Press and release of the switch

Figure 1 shows data telegrams captured during one press and release in channel 37. The executed
Radio transmission sequence does the same in another 2 channels CH 38 and CH 39 respactively.

CHIT ‘CH.‘B L'.'HJS:I‘ Pases CHIT | 038 | CH® Pauise ‘cn.n CHH® | CHI9

(20 ms) {20 ms)

-

Event 1 Event 2 Event 3

Figure 2. Radio transmission sequence

Within 100 ms is not possible physically to have more than one press and release,
On one press three events are created and each event consists of three telegrams (figure 2.).

Total transmission time

Total number of bytes we transmit in the air per telegram is 29 bytes.

There is an option to transmit extra 4 bytes on customer request.

Each telegram, if we transmit standard 25 bytes is 281 ys long and pause between each is 102 ps

(Figure 3).
Duration per cne byte is then 9.7 ps. In case we transmit 4 extra bytes (total 33 bytes) each telegram
will be 320 ps long.

After 3 telegrams (1 event) there is pause of around 20 ms (Figure 4).
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Figure 3. Length of data telegrams
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Figure 4. Transmission of data events on press of the rocker
(3rd telegram is missing due to the limited bandwidth of the measuring device)

Duty cycle calculation for data telegrams in case of one press and release

If we observe 100 ms period, max. number of events transmitted is 3 events on press of the rocker
and 3 events on release of the rocker. Physically we cannot press and release rockers more than 1

time in 100 ms.

This result in total 18 telegrams being transmitted in 100 ms period.

Since each telegram is 281 ps long, total on time in 100 ms period when we sum all channels is:

281pusx 18 =4215pus = 5.1 ms
2016-08-31
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Total on time per single channel is 281 ps x 6 = 1.7 ms.
Duty cycle is then:
If we obsarve total on time in all channels:

& Totalontime=5.1ms
* Interval = 100 ms
+ Dutycyce=5.1%

If we observe total on time per channel:

+ Totalontime=17 ms
* |nterval = 100 ms
e Dutycycle=17%

Worst case duty cycle

Worst case we have when we transmit data telegrams with extra 4 bytes which result in telegram
length of 320 ps (33 bytes).

Duty cycle is then:
Total on time: 320 ps x 3 Events x 3 Telegrams/Event x 2 = 5.8 ms

+ Totalontime=58ms
* Interval = 100 ms
* Dutycycle=58%

Total on time per channel: 320 ps x 3 Events x 1 Telegram/Event x 2 = 1.9 ms

+ Total ontime per channel = 1.9 ms
* Interval = 100 ms
s Dutycycle=19%

Duty cycle calculation in data mode with one press of the rocker

If we observe 100 ms peried, max. number of events transmitted is 3 events on press of the rocker.
Physically we cannot press rockers more than 1 time in 100 ms.
This result in total 9 telegrams being transmitted in 100 ms period.

Since each telegram is 281 ps long, total on time in 100 ms period when we sum all channels is:
28lpsx9=2529us =2.53 ms

Total on time per single channel is 281 ps x 3 = 0.84 ms.
Duty cycle is then:
If we observe total on time in all channels:

* Totalontime=2.53ms
2016-08-31 4
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e Interval =100 ms
e Dutycycle=253%

If we observe total on time per channel:

e Totalontime=0.84 ms
* Interval =100 ms
e Dutycycle=0.84%

Worst case duty cycle

Worst case we have when user chooses to transmit data telegrams with extra 4 bytes which result in
telegram length of 320 ys (33 bytes).

Duty cycle is then:
Total on time: 320 ps x 3 Events x 3 Telegrams/Event = 2.88 ms

e Totalontime=2.88ms
e Interval =100 ms
e Dutycycle=2.88%

Total on time per channel: 320 ps x 3 Events x 1 Telegram/Event = 0.96 ms

e Total on time per channel =0.96 ms
e Interval =100 ms
e Dutycycle=0.96%
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Commissioning mode

Device can also transmit in commissioning mode. In this case we transmit 47 bytes per telegram.
In commissioning mode we transmit only 2 events on press of the rockers and 2 events on release of
the rockers which result in total 12 transmitted telegrams (figure 6). This is max. what we can

transmit in 100 ms period.

Total on time in 100 ms period when we sum all channels is 422 us x 12 = 5.1 ms.

Total on time per channel is 422 ps x4 = 1.7 ms.

Spectrum
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Figure 5. Length of Commissioning telegram
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Figure 6. Transmission of commissioning events on press of the rocker
|3rd telegram is missing due to the limited bandwidth of the measuring device)
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Duty cycle calculation for commissioning telegrams

If we observe 100 ms period, max. number of events transmitted in this mode is 2 avents on press of
the rocker and 2 events on release of the rocker. Physically we cannot press and release rockers
more than 1 time in 100 ms.

This result in total 12 telegrams being transmitted in 100 ms period.

Since each telagram is 422 ps long, total on time in 100 ms period when we sum all channels is:
422 psx12=5.1ms

Total on time per single channel is 422 ps x 4 = 1.7 ms.
Duty cycle is then:
If we abserve total on time in all channels:

« Totalontime=51ms
* Interval = 100 ms
« Dutycycle=51%

If we observe total on time per channel:

+ Totalontime=17ms
& Interval = 100 ms
¢ Dutycycde=17%
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Conclusion
PTM 215 B observed in 100 ms transmission period does not have duty cycle bigger than 6%.

The maximums show that in operation mode worst case duty cycle is 5.8% when extra 4 bytes bytes
are transmitted over all 3 radio channels.

Standard operation mode transmissions (29 bytes) or commissioning mode transmissions duty cycle
have the same value of 5.1 % over all 3 radio channels.
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