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1. Introduction

BlueBee is Zigbee base board which contains two of 10-pin 2mm-pitch
connectors for Digi’s Xbee module. Including with on-board footprints
for various types of sensor, it supports temperature and humidity sensor
SHT11 (or SHT15), ambient light sensor TPS852 and absolute pressure
sensor (and also temperature) SCP1000. Easy to interface with 5V-
tollerant low voltage buffer 74LVVCH245, the board can be interfaced
with both 5V and 3V3 MCU (or USB to serial module).

Common BlueBee module consists of Xbee connectors, on-board 3V3-
regulator, 74LVCH245, TS3A5018 (analog switch IC) and necessary
components only. No sensors and companion devices are installed. To

order the module with optional sensor(s), please see section 3 “Options”.

To upgrade firmware of Xbee module, the board can be seamlessly
connected with ThaiEasyElec’s USB to serial module (version 2). See
more detail in Section 6.4 “Firmware updating”.

2. Features
Hardware

- Xbee module’s connectors

- Onboard 3V3 voltage regulator

- Onboard logic buffer SN74LVVCH245 supporting 5V signals

- 3 LEDs indicating association, connection status and RSSI signal

- Through hole PADs for direct connection with Xbee module

- SHT11 or SHT15 temperature and humidity sensor (optional)

- TS852 ambient light sensor with Microchip’s analog to digital I1C
MCP3202 (optional)

- SCP1000-D01 absolute pressure and temperature sensor (optional)
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Software

Drivers

- SHT1x driver (based on NXP’s LPC2378)

- SCP1000-DO01 driver (based on NXP’s LPC2378)

- MC3202 driver (based on NXP’s LPC2378)

Demonstrating application

- Wireless sensor network with ThaiEasyElec’s BlueScreen board

3. Options

| =

il vafilig

BlueBee can be ordered with various options, depends on user’s
requirement. The option lists are shown below.

3.1 Temperature and humidity sensor, SHT11 or SHT15.

3.2 Absolute pressure and temperature sensor, SCP1000-DO01.

3.3 Ambient light sensor, TPS852 including with ADC MCP3202.

These options are combinable. Required sensor will be installed with
companion passive devices.
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4. Requirement

- BlueBee not include Xbee (Digi International) , please order separate
- If you need Xbee Dongle , USB to serial module (ETEE002) with USB

cable are required

Please see the BlueBee and their application on our sell page as below
- BlueBee

- BlueBee Dongle

- BlueBee - WSN
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5. Getting start

5.1 Peripherals

1. ThaiEasyElec’s module connector
2. Reset jumper (J10)
3. SHT1x

4. TPS852

5. SCP1000-D01
6. RSSI LED

7. OnLED

8. Association LED

9. DIOO switch

10.Flow control jumper (J11)
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5.2 Hardware description

PIN2 PIN1&

ThaiEasyElec’s module connector consists of 3V3, 5V, GND, SPI,
UART, and 10 signals. The pin arrangement is shown above.

1 3V3 3V3 from host board (not required) 3V3

2 GND Ground GND

3 5V 5V from host board 5V

4 | MOD RST | Xbee reset with on-board pull up P4.29

5 MISO MISO pin (connected to all SPI P0.8
device)

6 MOSI MOSI pin (connected to all SPI P0.9
device), and also used as DTR

7 TX Xbee’s TX P2.1

8 SCLK SCLK pin (connected to all SPI PO.7
device), and also SHT1x’s clock

9 RX Xbee’s RX P2.0

10 | MOD CS | Used as MCP3202 CS signal P0.6

11 | MOD_IN | UsedasRTS or SCP1000 CS signal P0.4
or RTS

12 | MOD IO | Directly connected to SHT1x’s data P0.5

13 | MOD_OUT | Used as DRDY from SCP1000 or P2.11
CTS

14 5V 5V from host board 5V

15 GND Ground GND

16 3V3 3V3 from host board (not required) 3V3
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*for more information see
http://www.thaieasyelec.com/index.php?lay=show&ac=cat show pro de
tail&cid=402&pid=45899

Warning !! DO NOT connect BlueBee to computer if it is connected to microcontroller.
BlueBee can only be connected either to computer or microcontroller.

PIN 1, 16 3V3 these two pins are not directly connected to 3V3, since
there is on-board regulator supplying 3V3 from 5V. So it’s not required
to supply 3V3 to the module. Anyway, in case users want to use 3V3 for
external circuit, connect J1 and J2 by soldering.

PIN2, 15 5V one of these two pins must be supplied with 5V from host
board or external power supply.

PIN4 MOD_RST this pin is buffered with 74LVCH245, it’s 5V-tolerant.
With on-board pull up and headers J10, user can manually reset Xbee
module by placing jumper on this headers.

PIN5 MISO this pin is directly connected with MISO pin of SCP1000
and MCP3202.

PIN6 MOSI this pin is buffered with 74LVVCH245, it’s 5V-tolerant. And
also, the pin is used as Xbee’s DTR pin for firmware downloading. See
more information about function selection on section 6.3 “Flow control
enabling”.

PIN7 TX output from Xbee module. Connect this pin to MCU’s RX pin.

PIN8 SCLK this pin is buffered with 74LVCH245, it’s 5V-tolerant. But
the pin is also connected directly (not buffered) to SHT1x.

Since SHT1x’s DATA pin is bidirectional, it’s easier to connect this pin
directly with MCU in order to support both 3V3 and 5V MCU. For this
manner, the module allow user to select supply voltage by shorting J4

(for 5V) or J5 (for 3V3) and in the same time, SHT1x’s SCLK pin must
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be directly connected to MCU to support both voltage range. Care must
be taken on using SHT1x on the module.

PIN9 RX this pin is buffered with 74LVVCH245, it’s 5V-tolerant.
Connect this pin to MCU’s TX pin to communicate with Xbee module.

PIN10 MOD_CS this pin is buffered with 74LVVCH245, it’s 5V-tolerant.
This pin is used as MCP3202’s CS pin.

PIN11 MOD_IN this pin is buffered with 74LVCH245, it’s 5V-tolerant.
This pin is used as SCP1000’s CS pin.

PIN12 MOD 10O this pin is directly connected to SHT1x’s DAT pin. See
PINS8 description about powering SHT1x.

PIN13 MOD_OUT this pin is used as CTS for Xbee module and DRDY
from SCP1000. See more information about function selection on section
6.3 “Flow control enabling”.

5.3 Flow control enabling

To support flow control operation and all sensors, an analog switch IC
TS3A5018 is used for signal switching. See circuit below.

— |D W3 cn
10K ,—I

us

ROG ] 104
;if;f 1ol I V+ i(:
SO F 1 == 2
MOSI DIR 3] el EN = T DRDY
PIND =1 NO1 NC4 3 TS
— <= COMI1 NO4 == —_—
DIOT 5 12 MOD OUT
TS E:H:: NC2 COM4 =:CJ{:1:~1 DIOG
— == NO2 NC3 |=H= T T
PIN12 , 10 RTS PS5 CS
~§j{:3 COM2 NO3 == PINIG
|_ GND COM3 ==
N~ TS3A5018

For normal operation the IC’s pinl must be held low. This is done by
leaving J11 open, and then the connections are below:
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XBEE module’s PIN9 -- DIOS8
XBEE module’s PIN16 -- DIO6
XBEE module’s PIN12 -- DIO7
MOD_OUT -- DRDY

To enable flow control operation, the IC’s pinl must be supplied with
high logic. This is done by shorting J11, and then the connections are

below:

XBEE module’s PIN9 -- MOSI_DTR
XBEE module’s PIN16 -- RTS PS _CS
XBEE module’s PIN12 -- CTS -- MOD_OUT

To enable flow control
operation, the IC's pinl
must be supplied with high
logic. This is done by
shorting J11
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5.4 Firmware updating

BlueBee can be cooperatively used with ThaiEasyElec’s USB to serial
module part number ETEEO002 but with a note that only version 2 of
ETEEO002 does support flow control behavior (version 1 supports TX and
RX signals only). Two modules are seamlessly connected as the picture

below. Notice a text “#2” on the USB to serial module indicating that it’s
version 2.

Xbee firmware can be download using Digi’s software X-CTU (free
download at

http://www.digi.com/support/kbase/kbaseresultdetl.jsp?kb=125).

Place jumper on J11 in case flow control is needed in the downloading
(normal AT operation doesn’t need flow control signals).
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Appendix
1. Unavailable communication resolving
If the communication is unavailable (as shown below), easy steps are
shown here to fix the problem.

Com test f Query Modem

Unable to communicate with modem

Fety ‘ ok ‘

1. Get into “Modem Configuration” tab. Select the right modem type
(if you are not sure, try reading another fine module) and make the
“Always update firmware” checked. Also select function set to operate.

1= X-CTU [COM24]

PC Settings ] Range Test ] Terminal Modem Configuration

Modem Parameters and Fimware Parameter Yiews | — Profile Wersions
Fle;d | | Restore | Clear Screen Save Diaslses] ferm
L3 Laed) WETSIONS. ..

WV slways update firmware Show Diefaults

M odemn: Function Set W ergion

[UNKMOWN  ~] | ~| | ~|

»*03-009 -~
#03-019

*24-009

®24-019

#B24

*B24-B

#B24-DM
#B24-ZB {
*BPOS-DP
#BPOS-DM
#BPO3-DP
*BPO9-XSC
#BP24

*BP24-DM
#BP24-7R b

Failed to enter command mode

Check Com Port and Baud settings and try again.

If read problem continues select modem type and ‘Always update firmware' from controls
above and click on “write' to force firmware update.

Read parameters..Failed.

COM24 | 3600 8-M-1 FLOW:NONE
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2= X-CTU [COM24]

FC Settings] Fange Test] Teminal  Modem Configuration

Modem Parameters and Firmware - -~ Parameter Yiew - — Profile W ersions
Read | Write | Restore | Clear Screen Save Diemiles] ferm
v Alwayps update firmware Show Defaults Load WETZIONS. ..
Moderm: #BEE-PRO  Function Set W ersion
|%BP24-B | |ZNET 25 COORDINATOR AT 2 = 11047 |
-~

=3 Networking | 2NET 2.5 COORDINATOR AFI

BCH-O 2.5 COORDINATOR AT =
*UPENZNET 2.5 ROUTER SENSOR

& OP - OperdzZNET 2.5 ROUTER/END DEVICE ANALOG 10

[ 1D - PAN I|ZNET 2.5 ROUTER/END DEVICE 4P|

[ SO - Scan|ZMET 25 ROUTER/END DEVICE AT

B 50 - Scan|ZET 25 ROUTER/END DEVICE DIGITAL 10

ZMET 25 ROUTER/END DEVICE PH
B M - Node Tor rme

=29 Addressing
B M - 16-bit Metwork Address
B 5H - Serial Mumber High
B 5L - Serial Mumber Law
B DH - Destination Address High
B DL - Destination Address Low
B Z4 - ZigBee Addressing
B SE - Sowrce Endpaint
B DE - Destination Endpoint
B CI - Cluster ID
B M1 - Mode |dertifier
B BH - Broadcast Radius
B 4R - &aggregation Foute Broadeast Time

<

Failed to enter cormmand mode

Check Com Port and Baud settings and try again.

If read problem continues select modem type and ‘Always update fimware' from controls
above and click on “Write' ta farce firmware update

Fiead parameters. .Failed.

COM24 | 59600 8-N-1 FLOW:NOME

2. Press “Write”, then a popup screen should occur.

PC Settings] Range Test] Teminal - Modem Canfiguration l

Modern Parameters and Firmweare Parameter Wiew- — Profile W ersions

=

Action Required
Unable to communicate with modem.
Werify com port selection then perform action below or Cancel.

#Stream and XCite
PEG-R
1.Power off modem
2.Press & hold Config Switch while turning power on then release.
3.Thiz box will automatically cloze when action iz successful.
PrG-U
1.Hold Config Switch.
2.Press and release Reset Switch
3 Release Config Switch [box will cloze upon success)

#Tend
1.Press and hold Config Switch for 2 seconds. [releaze when box
clozes]

HBEE {

1. Presz and releaze Reset Switch. Dialog Box should cloze within
10 seconds after switch is released.

Cancel

Entering Command Mode ]
COM24 | 9600 8-MN-1 FLOW:NONE

14
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3. At this step, place a jumper on J10 for a second and then take off to
reset the module. The popup screen should close within 10 seconds and
the firmware writing begins.

4. Get into “PC Setting” tab. Try “Test/Query”, the communication
should be available.

Com test f Query Modem

Communication with modem.. OF,
todem twpe = =B24
M odem firrmware version = 1083

Fetmy Ok
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