FCC ID: XJO8970006

Technical Description:

This Power Sensor is a transceiver operating at a single frequency:
2.457GHz. It operates in conjunction with the Bike Console and the
Bike Speed Sensor. It reads the angle data from the angle sensor
and receives speed data from the Bike Speed sensor. It computes
the power and transmits the data to the Bike console.

The brief circuit description is listed as follows:

Ul and associated circuit act as Voltage Regulator.

U4 and associated circuit act as 3D Sensor.

U2 and associated circuit act as Microprocessor.

Module ANT11TS33M4IB act as 2.4GHz Transmitter, Receiver,
Antenna, Modulator and Demodulator.

Antenna Used:
Internal, Integral on board antenna


wckung
Text Box
3D Sensor.


BANT

the power of less

ANT11Txx3MxIB
RF Transceiver Module

FEATURES

2.4GHz worldwide ISM band

20mm x 20mm drop-in module

SensRcore™ development platform

Ultra-low-power operation

Simple sync/async serial interface

Integrated F antenna

Broadcast, acknowledged, or burst data transmissions
Message rates 0.5Hz - 200Hz (8byte data payload)

Burst transfer rates up to 20Kbps (true data throughput)
1 Mbit/sec RF data rate

Up to 1/4/8 ANT channels ANT11TS33M4IB / ANT11TS33M5IB
125 selectable RF channels 8 ANT ch, SensRcore™ with 8 data ch
Up to 3 public, managed and/or private networks !

1.8V to 3.6V supply voltage range ANT11TS53M41B / ANT11TS53M51B
-40°C to +85°C operating temperature 4 ANT ch, SensRcore™ with 6 data ch

FCC test ready
RoHS Compliant ANT11TS63M4IB / ANT11TS63M5IB

1 ANT ch, SensRcore™ with 4 data ch
ANT11TR13M41B / ANT11TR13M5IB

FAMILY MEMBERS

8 channel
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ANT Overview

Dynastream’s ANT technology provides a low-latency, wireless communications protocol solution between
multiple devices in a Personal Area Network configuration. ANT’s benefits of low power, low cost, and
small physical size provide an ideal platform for a wide range of sensor, monitoring, and control
applications.

A low-overhead protocol, ANT provides wireless protocol capability with a very low component cost,
enabling the growth of wireless in low-cost application environments. ANT supports private and public
network architectures with 232 uniquely addressable devices possible, ensuring that each device can be
uniquely identified from another in the same network or from devices of other wireless PAN providers.
Moreover, ANT incorporates several built-in features that provide the host application with transmission
options and immunity from cross-talk to ensure reliable communication of data.

ANT provides carefree handling of the Physical, Network, and Transport OSI layers. In addition, it
incorporates key low-level security features that form the foundation for user-defined, sophisticated,
network-security implementations. ANT ensures adequate user control while considerably lightening
computational burden in providing a simple yet effective wireless networking solution.

Application / Presentation
Layers User Defined

Higher Level Security

Network / Transport &
Low Level Security
Data Link Layer Implemented
by ANT

Physical Layer

The Dynastream ANT RF modules encompass the complete protocol stack coupled with a 2.4GHz radio
transceiver to provide a drop-in wireless solution for a host application processor. The modules are 100%
RF tested by Dynastream for compliance with FCC regulations.

Dynastream’s ANT product technology is available in a number of formats to suit a wide variety of
application needs. In addition to the Dynastream ANT dual-chip chipsets, RF modules, Development Kits,
and USB dongles, it is available in single-chip integrated form as the nRF24AP1 from Nordic
Semiconductor.

A complete description of the ANT message protocol is found in the ANT Message Protocol and Usage
document. The serial interface details are provided in the Interfacing with ANT General Purpose Chipsets
and Modules document.

>
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1 SensRcore™ Platform

Both analog and digital sensors can be directly connected to the ANT microcontroller (MCU) when
configured to operate in SensRcore mode. The channel configuration parameters are stored in non-volatile
memory and are enabled upon power-up. A full wireless sensor device can be created with its major
components comprised of the sensor, the ANT protocol MCU, and the ANT radio. This application
eliminates the need for a host MCU to transfer sensor inputs to the wireless system; the component cost,
size, and power of the target sensor device are reduced.

When I/0 pins are configured as digital inputs or outputs, the electrical requirements are the same as all
other signaling pins. When I/0 pins are configured as analog inputs, different signal ranges can be
selected with different reference voltages. The reference voltages available are Vpp, 2.5V, and 1.5V.
Signals that exceed the specified reference level will be read by the A/D as a maximum value. Signal
levels should not exceed Vpp. Each AIOx pin can be used as an analog input or a digital I/O pin; each I0x
pin can be used only as a digital I/O pin.

I/0 pins that are not being used in a specific SensRcore mode configuration should be left configured as
digital inputs, which is the default setting.

>
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2 Pin Assignment

The ANT11Txx3MxIB module contains a dual-chip ANT implementation. The ANT MCU contains the ANT
protocol stack along with the ANT serial interface. The radio chip is Nordic Semiconductor’s nRF24L01.
The module may be connected to the user’s host controller using the 17 pin-out assignment (surface

mount) style or the 20-pin Molex header connection style provided below:

Surface Molex- 20- Pin Name Async Sync Mode SensRcore
Mount Pin pin header Mode Mode
#s
1 6 TIE_GND1 GND GND GND
2 e RESET RESET RESET RESET
3 1 Vcc Vcc Vcc Vcc
4 19 TIE_GND2 Tie to GND Tie to GND Tie to GND
5 8 105 Tie to GND Tie to GND 105
6 17 "SUSPEND ATOO
- SUSPEND SRDY
/ SRDY /AIOO
7 L5 SLEEP/ MRDY AL
SLEEP MRDY
/AIO1
8 13 107 Tie to GND Tie to GND 107
9 11 PORTSEL PORTSEL PORTSEL Tie to GND
(Tie to (Tie to Vcc)
GND)
10 7 BR2/SCLK/ BR2 SCLK DevSel2
DevSel2
11 4 TXD0O/SOUT/ TXDO SOUT 106
106
12 3 RXDO/SIN/AIO2 RXDO SIN AIO2
13 5 BR1/SFLOW/ BR1 SFLOW DevSell
DevSell
14 9 BR3/DevSel3 BR3 Tie to GND DevSel3
15 14 AIO3 Tie to GND Tie to GND AIO3
16 12 AIO4 Tie to GND Tie to GND AIO4
IOSEL
17 2 RTS/SEN/IOSEL RTS SEN (Tie to GND)
16, 18, 20 NC NC NC NC
y 4

>
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Description

Not used, must be tied to ground
Active low Reset pin

Power Supply Source

SensRcore Mode ->Digital Input/Output

ASync -> Suspend control
Sync -> Serial Port Ready
Mode ->Analog/Digital Input Output

Async -> Sleep Mode Enable
Sync -> Message Ready indication
SensRcore Mode ->Analog/Digital Input Output

SensRcore Mode ->Digital Input/Output
Asynchronous or Synchronous port select

Async->Baud Rate Selection
Sync->Clock Output Signal
SensRcore Mode ->Configuration selection

Async->Transmit Data Signal

Sync ->Data Output

SensRcore Mode -> Digital Input/Output

Async -> Receive Data Signal

Sync-> Data Input

SensRcore Mode ->Analog/Digital Input Output
Async->Baud Rate Selection

Sync->Bit or Byte flow control select
SensRcore Mode ->Configuration selection
Async->Baud Rate Selection

Sync-> Tie low

SensRcore Mode ->Configuration selection
SensRcore Mode ->Analog/Digital Input Output

SensRcore Mode ->Analog/ Digital Input Output

Async->Request to Send
Sync-> Serial Enable Signal
SensRcore Mode ->IOSEL Tie low

No Connection

228 River Avenue, Cochrane, Alberta, Canada. T4C 2C1
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3 Sample D
Samples 3.1, 3.2, a

ANT11Txx3MxIB RF Transceiver Module

esigns

nd 3.3 show the proper electrical connectivity of an ANT11TxxxMxIB module to an

application’s host microcontroller. The three reference designs use the 17 pin-out assignment connection

style.

3.1 Async Mode

Vee
1
1M ohm
RTS
Voo
ver 5 i
e L TestT P1.7/TA2/TDO/TDI —im el =
Vee PL/TAI/TCLK —3—
- —— P25/ROSC PLS/TAOTMS —at— . .
: — -||| Vss P14/SMCLK/TCK —2— |”—E GND g RTS/SEN/IOSEL (—il
- "6I3_m||:“_| > XOUT PL3TA2 —31- ~— 105 >|7% ATO4 T |||-
g XN NSPASOF1232 PLOTAL = | SLEEP o SUSPEND/SRDY/AlO0 |2 AIO3 —2
[ RESET T— RSTAMI : 232 PLUTAO —— SLEEPAMRDY/AIOL [ oo o BR3/Devsel3
S—1 P20/ACLR/A0 P1LOTACLK/ADCI0CLK 2 | oD | L 107 ? POMXIB BR1/SFLOW/DevSell
5 P2.I/INCLK/AL P2.4/TA2/A4/VREF+/VeREF+ (i : —— PORTSEL RXDOSIN/AIO2 1
15— P2UTAVA P2.3/TA1/A3/VREF-/VeREF- {——iom BR2/SCLK/Devsel2 TXDO/SOUT/I06 {—1
P3.0/STE0/AS P3.7/A7 -
>
I £3svio0 piisac [T 1 ANTIITxGMXIB module
15— P32/sOMI0 P3.5/URXDO < =
e U E
P3.3/UCLKO P3.4/UTXDO | L
MSP430F1232 ASYNC RXD
e RESET

Notes:

0 ohm

-

Vec

i ['

e Module RXD and TXD connected directly to hardware USART of microcontroller.

e The illustrated switches on the baud rate selection pins (BR1, BR2, and BR3) are for ease of use

only. The Baud rate selection pins may be connected directly to the logic level of interest.
e R2 allows optional control of the module RESET signal by a microcontroller I/O pin.

3.2 Byte Sync

Mode

R1
1M ohm

<
B

.|||_T T—! ;

<
o

-|I|—T L

SEN
Vee
Yee 1} oqpgr P1.7/TA2/TDO/TDI ||-
Vee PLG6/TAI/TCLK caled| =
= P15/TAOTMS
| ss P14/SMCLR/TCK R
II:U—'? XoU P1.3/TA2 9 S v|||—i- GND g=2 RTS/SEN/IOSEL 1@ ||
o ——— xx o N P1.2/TAl J— 2105 g AlO4 I
poioikie & RST/NMI MSP430F1232 P1.1/TAO ] SEDY o SUSPEND/ SRDY/ AIO0 AIO3 —fj
P2.0/ACLK/A0 PLO/TACLK/ADC10CLK = —_— SLEEP/MRDY/AIO],, BR3/DevSel3 F———
o1 P2UINCLR/AL P24/TAYA4/VREF+/VeREF+ —20— MRDY A—— 107 ANTUITROMAI pp, e ovrDorsal
T P22TA0/A2 P23/TAI/AYVREF-/VeREF- —2 Vee - PORTSEL RXDO/SIN/AIO2 i
55— P3.OSTEO/AS P3T/AT e BR2/SCLK/DevSel2 TXD0/SOUT/I06 —— —
= — P3.1/SIMO0 P3.6/A6 (—1tm . . =
o ., G ?NLT I ANTIITxx3MxIB module —‘
P3.3/UCLKO P3.4/UTXDO — |
MSP430F1232 —
N RESET
0 ohm
L
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Notes:

e Module SOUT and SIN connected directly to hardware USART of microcontroller.
e SCLK and SEN need to be on interrupt-capable I/O pins on the microcontroller.
e R3 allows optional control of the module RESET signal by a microcontroller I/O pin.

3.3 Bit Sync Mode

Vee
R1
1M obm
SEN
Yee 1 | rper P1.7/TA2/TDO/TDI —25—
Vee PLOTATTCTK e
—— P2.5ROSC PL5/TAO/TMS —52—
“ -||| Vss P1.4/SMCLK/TCK —2— B S
T D' —2 | XOUT P1.3/TA2 -|||_E GND RTS/SENIOSEL —= |
- |—| = XIN P1.2/TA1 = —_— = 105 AIO4 |
2.768 I pIlE MSP430F1232 ' =2 S
32.768KHz RST/NMI MSP430F123 P1.UTAO ] SRDY S SUSPEND/SRDY/ ATO0 AI03 —-j I
RESET S P2.0/ACLK/A0 P1.O/TACLK/ADC10CLK | —_— SLEEP/MRDY/AIOL | _ BR3/Devsel3 —i
M z XX3M>
P2.1/INCLK/A1 P2.4/TA2/A4/VREF+/VeREF+ —sam EDY [ -|| g 107 ANTI T D BRI/SFLOW/DevSell
P2.2/TA0/A2 P2.3/TAL/A3/VREF-/VeREF- ——— scLk | Ve -1 PORTSEL RXDO/SIN/AIO2 .
P3.0/STE0/AS P3.7/AT —im BR2/SCLK/DevSel2 TXD0/SOUT/I06 (—tm
P3.1/SIMO0 P3.6/A6 —T g - —
P3.2/SOMI0 P3.5/URXDO i gE,T ANT11Txx3MxIB module
P3.3/UCLKO P3.4/UTXDO = |
MSP430F1232 |
B RESET
0 obm
Notes:

e All interface signals are connected directly to I/O pins on the microcontroller.
e SCLK and SEN need to be on interrupt-capable I/O pins on the microcontroller.
e R3 allows optional control of the module RESET signal by a microcontroller I/O pin.

3.4 SensRcore™ Mode (pressure sensor configuration)

T 7] s3
2 | GND g=2 RTS/SEN/IOSEL | i e
=— 105 o AIO4 —= O—
|: = SUSPEND/ SRDY/ AIO0 |z AlO3 —=
- SLEEP/MRDY/AIOL . _ BR3/DevSel3 | Oo—
. T s1
S samor 2 107 ANTLI T3 MuIB BRI/SFLOW/DevSell = O—
: —, —— PORTSEL RXDO/SIN/AIO2 ——5— o—
——(———— BR2/SCLK/DevSel2 TXDO0/SOUT/IO6 ——
ANT11Txx3MxIB module
L
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4 Electrical Specifications

Absolute Maximum Ratings
Voltage applied at Vcc to Vss
Input Voltage at any pin
Diode Current at any pin
Operating Temperature
Storage Temperature

ANT11Txx3MxIB RF Transceiver Module

-0.3V to +3.6V
-0.3V to Vcc +0.3V
+2mA
-40°C to +85°C
-40°C to +105°C

Note: Stress exceeding one or more of the absolute maximum ratings may cause permanent damage to the

chipsets.

Conditions: VDD = +2.0V, VSS = 0V, Ta = - 40°C to +85°C

Symbol

VDD
TEMP

Vo

VoL
VAnana
FSamDIe
I:Cou nter

sclk freq.

tReadVaIid

tWriteVaIid

tSRDY MinLo

w

tReset

for

Ferannee
Af

Parameter (condition)
Operating conditions
Supply voltage

Operating temperature

Digital input pin

HIGH level input voltage

LOW level input voltage

Digital output pin

HIGH level output voltage (Ioy=-
0.5mA)

LOW level output voltage
(Io.=0.5mA)

Analog input pin

Input voltage range 4)
Sample rate 5)
Counter input pin

Input frequency

Synchronous serial timing

Synchronous clock frequency (byte
mode)

Data is valid on read before low-to-
high transition on the clock (byte
mode)

Data must be valid on write within
this time after a high-to-low
transition on the clock (byte mode)

Minimum SRDY low time

Synchronous Reset. SRDY falling
edge to MRDY falling edge

General RF conditions

Operating frequency 1)
Channel spacing

Frequency deviation

Notes

>

ANT
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Min Typ Max Units
2.2 3.0 3.6 \"
-40 25 +85 oC
1.9 VDD Vv
Vss V

VDD- VDD \'

0.25
Vss 0.25 Vv
Vss VDD Vv

0.002 500 Sample/s
1000 Hz

285 300 315 kHz

0.5 Hs

2 Hs

2.5 Hs

250 Ks
2400 2524 MHz
1 MHz

+156 kHz

y 4
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ANT11Txx3MxIB RF Transceiver Module

Symbol

Iigie

ISuspend
IBase
Isamole

Isc rr

Iqu Rx Bvte
Svnc
Ivsa rx Bits
ync
Ivsa Rx 576
00
Ivsa Rx 192
00
Iqu Rx 480
0

Iqu Tx Byte
Svnc
Ivsa Tx Bits
ync
Ivsa Tx 576
00
Ivsa 7x 192
00
Ivsa Tx 480
0

Iqu TR Bvte
Svnc
Ivsa TR Bits
ync
Ivsa TR 576
00
Ivsa TR 192
00
Ivsa TR 480
0

Iqu Ack Bvt
esvnc
IMsa Ack Bit
Svnc
Iqu Ack 57
600

IMsu Ack 19
200

Parameter (condition)
Current consumption

No active channels — no
communications

Asynchronous suspend activated
Base active current
Average current/analog sample

Average current/ ANT message in
sensRcore mode

Average current / Rx message in
byte sync mode

Average current / Rx message in bit
sync mode

Average current / Rx message in
Async mode at 57 600 baud
Average current / Rx message in
Async mode at 19 200 baud
Average RF current / Rx message in
Async mode at 4800 baud

Average current / Tx-only message
in byte sync mode

Average current / Tx-only message
in bit sync mode

Average current / Tx-only message
in Async mode at 57 600 baud
Average current / Tx-only message
in Async mode at 19 200 baud
Average current / Tx-only message
in Async mode at 4800 baud

Average current / Tx message in
byte sync mode

Average current / Tx message in bit
sync mode

Average current / Tx message in
Async mode at 57 600 baud
Average current / Tx message in
Async mode at 19 200 baud

Average current / Tx message in
Async mode at 4800 baud

Average current / Acknowledged
message in byte sync mode
Average current / Acknowledged
message in bit sync mode
Average current / Acknowledged
message in Async mode at 57 600
baud

Average current / Acknowledged
message in Async mode at 19 200

>
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Typ

1.1

1.1
2.6
0.5
13

10.5

13.1

9.1

10.4

8.5

6.4

10.8

5.7

7.5

4.4

14.1

18.4

13.5

15.0

11.7

19.6

23.4

18.7

19.9

11 of 20

Units

HA
HA
HA
HA
HA
HA
HA
HA
HA

HA

HA
HA
HA
HA

HA

HA
HA
HA
HA

HA

HA
HA

HA

HA
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Symbol

Ivsa Ack 48
00

IPeak
IPeaka
IAve

IAve
IAve
IAve
IAve
IAve
IAve
IAve
IAve

Prr
AP

Pew
Pre2
Pre3
Lyop

IVDD

Ivop
RXsens
C/leo
C/list

C/Inp

C/Isrp

Parameter (condition)
baud

Average current / Acknowledged
message in Async mode at 4800
baud

Peak Current consumption
Peak Current — Tx-only @ 0dBm

Broadcast Tx-only @ 0.5Hz in byte
sync mode

Broadcast Tx-only @ 2Hz in byte
sync mode

Broadcast Rx @ 0.5Hz in byte sync
mode

Acknowledged @ 0.5Hz in byte sync
mode

Burst continuous @ 14Kbps in byte
sync mode

Burst continuous @ 20Kbps in byte
sync mode

Burst continuous @ 10Kbps in bit
sync mode

Burst continuous @ 14Kbps in Async
mode at 57 600 baud

Burst continuous @ 20Kbps in Async
mode at 57 600 baud
Transmitter operation
Maximum output power

Output power variation

20dB bandwidth for modulated
carrier

2" adjacent channel transmit power
2MHz

3" adjacent channel transmit power
3MHz

Supply peak current @ 0dBm output
power

Supply peak current @ -20dBm
output power

Receiver operation
Supply peak current receive mode

Sensitivity at 0.1%BER (@1000kbps)
C/I co-channel

1% adjacent channel selectivity C/I
1MHz

2" adjacent channel selectivity C/I
2MHz

3" adjacent channel selectivity C/I
3MHz

1) Usable band is determined by local regulations.
2) Maximum output power with 0dBm output power setting.

Notes Min

2)
3)

>
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Typ

17.2

19
13
5.8

15.4
7.8
12.4
2.24
3.21
3.22
2.37

3.31

11.3

Max

ANT11Txx3MxIB RF Transceiver Module

Units

HA

mA
mA
HA

HA
HA
HA
mA
mA
mA
mA

mA

dBm
dBm
kHz

dBm
dBm
mA

mA

mA

dBm
dB
dB

dB

dB
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