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The new Tl wM-Bus Stack release Rev2.0.0 for
CC1310 and CC1350 single-chip Wireless MCUs
upgrades the feature set from OMSv3.0.1 to
OMSv4.1.2, which is the latest public release by the
OMS Group. The ultra-low-power consumption modes
supported by this Stack take full advantage of the
advanced power saving features of the CC1310 and
CC1350 devices, as described later. For a 3.6 V
supply the transmit current is typically about 13.4 mA
at +10 dBm, while receive current is 5.4 mA at
maximum RX sensitivity. During wM-Bus inactivity
periods, which can extend from a few seconds to
several hours, CC1310 and CC1350 are operating in
either Standby (0.8 pA) or Shutdown mode (0.2 pA) to
minimize power consumption.

The CC1310 and CC1350 Wireless MCUs execute the
wM-Bus stack with up to 70% less power consumption
than the two chip MSP430 + CC1125 solution, while
maintaining the market leading sensitivity and T-mode
compatibility of CC1125. The CC13x0 sensitivity at 1%
BER for T-mode (conducted measurement) is -105.0
dBm and supports the £12% data rate variation
tolerance specification in T-mode. In C-mode, with a
very narrow data rate variation limit of + 100 ppm, the
sensitivity improves to -106.3 dBm.

TI's new OMSV4.1.2 wM-Bus Stack supports the
popular S-, T-, or C-modes, as described in the
EN13757-4:2014-2 standard and offers binary images
for either Meters or Data Collector devices in all these
modes. Data Collector images in the Tl stack are
always bidirectional, whereas Meter images can be
also unidirectional; denoted by the number 2 or 1.

Ultra-low power consumption of the wM-Bus
subsystem is very important for any battery operated
devices, such as water, heat, or gas meters and heat-
cost allocators. E-meters, being always powered, also
benefit from lower average power consumption, as the
energy for the SRD wireless communication must be
paid by the utility or the end users.

Different frequencies and coding schemes at the
physical (PHY) layer demand a special firmware image
(or patch) for the software defined core of CC13x0 with
optimized RF settings for each wM-Bus PHY mode.
For supporting the combined T- and C-mode reception
at the "Other" device (such as Data Collector or a
Handheld Reader) the T-/C-mode patch has to be
used. It offers the advantage to detect "on the fly" if

the incoming data packet is in T- or C-mode and
based on this decode the "3-0f-6" coding in T-mode or
leave the data "as is" in C-mode. The combination with
the S-mode patch is implemented in the T2 and C2-
mode Data Collector binaries, sending S-mode
packets back to the T2-mode Meter devices.

Figure 1. Left CC1350LP as a Host MCU, CC1350LP
to the Right is the wM-Bus "Meter" DUT

Ultra-low power modes of CC1310 and CC1350

The low-power modes inside the Meter devices should
be both internally and externally manageable to
accommodate various wM-Bus stack operational
scenarios. If an external Host MCU is present, it
should be able to control the modes of the RF
subsystem, which using the integrated TI RTOS power
management autonomously will go to lowest power
state, depending on wM-Bus Stack timings and
scheduled transmit or receive activity. The two ultra-
low power modes in the latest TI wM-Bus Stack
Revision use the Shutdown and Standby features of
CC1310 and CC1350. In shutdown mode the CC13x0
device draws merely 91 nA but all hardware blocks of
the device are disabled and the RAM content is lost,
such that only Wakeup on external events like pin
toggling are possible. This means the wM-Bus Stack
must restart using the default Stack values after exiting
from Shutdown mode. If specific parameters have to
keep their previous value (such as the Access Number
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of a wM-Bus packet, which according to OMSv4.1.2 CC13x0 toggles the TI_SYNC_PIN automatically two
needs to be incremented continuously with every seconds prior to the next periodic transmision for 1 ms
synchronous transmission) then these parameters and enables the update of the synchronous wM-Bus
must be stored prior to entering Shutdown mode and telegrams content. The Host MCU can now pass to
afterwards restored by the Host MCU. over UART the new wM-Bus data (if any).
Configurable Low Power mode for CC13x0 For testing two CC1350 LaunchPad™ development
(StandBy is default) kits were wired as in Figure 1: one CC1350LP is used
€150 ooy | covonsmoromumn | conomemiam | as the Host MCU, while the second CC1350LP is
Mode programmed with the "Serial_cc13xx_Meter C1 T1"
TLSLEEP_PIN vee binary image from Tl wM-Bus Stack Rev2.0.0. The
SND wM-Bus Stack code, using Button 1 of the CC1350
StandBy or Shutdown set by the Serial Command SERIAL_CMD_MTR_SET_POWER_MODE Launchpad by defaU|t, WaS mOdlfIEd tO IOID]. for the
Figure 2. Low-Power Mode Activated by the signal level control of the power down modes by a
TI SLEEP PIN Host MCU. The CC1350 Wireless MCUs then

consumes 91 nA in average, which was measured
with a Agilent N6781A box. The CC1350 in Standby
mode draws 682 nA (Figure 4) at 3.3-V supply,
matching the 0.8 pA data sheet value.

If RTC, CPU, RAM, and (partial) register retention is
preferred, then the CC13x0 Standby mode is the
suitable solution with merely 0.8 pA at 25°C drawn.
This average current will increase to just 1.2 pA at
60°C and 2.5 pA at 85°C, which is significantly better
(lower) than comparable solutions and an excellent fit
for all applications with regular or higher than average
ambient temperature profile, such as Heat meters or
Heat Cost Allocators.

Ultra-low power modes in wM-Bus Stack

The Tl OMsv4.1.2 Stack utilizes the SDK 2.20.00.38
package for CC13x0 and requires two additional pins:
TI_SYNC_PIN and TI_SLEEP_PIN; theirs exact DIO
numbers are user configurable. Communication with
the external Host MCU runs over UART, where DIO2

is the UART_RX and DIO3 is the UART_TX pin. Figure 4. Average CC1350 Standby Current of
682 nA at 3.3 V With Recharge Pulses over 5.8 s

Synchronous data transmission (interval = 8 sec)

Time ‘ ‘ ‘

0 8 sec 16 sec Summary
Meter X | [~] TI's latest wM-Bus OMSv4.1.2 compatible Rev.2.0.0
mode | ! ! Stack implements the Standby and Shutdown power-
| | i down modes as per CC13x0 datasheets for any
TISYNCPIN | supported Meter device configuration. An external
Notification from CC13%0 Meter that the vee—At Host MCU controls the mode selection using a
oot et A Bl dedicated Serial command and toggling the DIO pin

level to enable Standby or Shutdown mode, see Stack
documentation for details. In Standby mode the wM-
Bus Stack keeps its state while after Shutdown mode
the Host MCU will need to restart the wM-Bus Stack
Standby mode is the default but can be changed to and restore any previously saved values, such as the
Shutdown by sending a dedicated serial command Access Number field.

over UART. TI_SLEEP_PIN is driven by the Host MCU
and signals to the CC13x0 to go into Low Power. This

Figure 3. Updating Periodic Synchronous Meter
Telegrams (StandBy Mode Enabled)

DIO pin, configured as NOPULL, must be held HIGH 1 Related Documentation
during Active mode (transmit or receive) and pulled Using the MSP430FR6047 Wireless M-Bus
LOW (=GND) for enabling low-power mode. Serial Library for Metering Applications

1.1 Trademarks

LaunchPad is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

2 Ultra-Low-Power OMSv4.1.2 Compliant wM-Bus Stack Implementation With SWRAG602-October 2018

CC1310 and CC1350 Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SWRA602
http://www.ti.com/lit/pdf/SLAA831
http://www.ti.com/lit/pdf/SLAA831

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

	Low-Power wM-Bus Stack Implementation With CC1310 and CC1350
	1 Related Documentation
	1.1 Trademarks


	Important Notice

