ProBee-ZE10 OI0/E{4/E Rev.1.5.1

ZigBee OEM 2=
ProBee-ZE10

HIOIE#I E

(=) AILIEIA=Z2X

Rev 1.5.1



ProBee-ZE10 OI0/E{4/E Rev.1.5.1

ProBee-ZE10 HIOIEH S E

NEA
Copyright 2010 ~ 2012, (3=) MILIEHIZ=2ZXI All rights reserved.
NLEHII=ZX= AtAF JIE2 0l 2101 818 2 g = e AH2E IJHNL

AN —

EZS AT
S/ocix

ProBee™= MUHIA=Z XIS S2 A4HEALIT
Windows® = Microsoft Corporation2| =
Ethernet® 2XEROX Corporation2] S5 A HLICH

P

o

>
for J¥ 1> oo
froror gz >4
Yy kJ
ooy A
HU
i
m
o
02
il
>
P
no
HT
ol
Qj

L 0>

Jls XA

BAUHA=ZX

NM2A AZ=7 2MsS 2108 X
F3}: (02) 573-7772

A (02) 573-7710

Ol 0l & support@sena.com

Z HI 0| Al http://www.sena.com




ProBee-ZE10 OI0/E{4/E Rev.1.5.1

Contents

<t < < O © © 0 o

204

1.1

[[e}
N

T
1[3]

il

1.2
1.3
1.4
1.5
1.6
1.7

Lo

0

A
K

Y

]

.

20
=

Ul
3+
K

=
=
I D LR T R R LT E T

% PCB dl0lI0t

o
i

2

o
—

=

pS|
=

21

o
—

OF
fill

-

1Ho

K0
s

22
23
24
25

o
et

moO

~
~

a

L
Lo

at
<

mr
Kl

CxXeg g
ADC Al

~—
~—

o0

N
i

70
uir

AN
-—

0
ur

Ik

<
<0

3.1

AN
-—

0
ur

Ik

<
<

3.2

™
i

™
—

AR T e e

4.1

™
—

4.2

<
-—

4.3

<
-—

4.4

o N~
—

o

00 Air
00 31



A

pull It

1 A0H

11

i=2)

[—

= =AMl 2ott
2 A& ProBee-ZE10 XI1Hl OEM 2E° &t=I01 A A AR2
Ne ZE10 ©f A0 L AEYSUEX LICH.

AEX JH0IE 2ME F16HAID| HEELICH

AL =

oFA |
i ey &

[E=g=]

1.2 He
ProBee-ZE102 X|JH| 20O, 2tCI<2/CHHILE s:al
2 XI1H OEM 2= LICH OEM M=

—E2g
o &0 H2

A2 N JI2ZHLH0I LHEAIZ

cll

ZE10 OEM Z2&& X 1H| Ji=& 0I856tH, §
AOLE OIHX 2+&
EM250 X1l =2

Aob & HEFE
ZE10°2 =04 &5
gLl Ch.

ol ol
AlQl %

=

=~

Al

(=}

P!

I

o 0l

2 & 2.4GHz, IEEE 802.15.4-

XHl 2007 =2 oIE

X8l 20{: Ember EM250

& +20dBm E.ILR.P (= TH)

2 %:-102dBm @1% BER
2:2.7~3.6 VDC

& 2:190mA @3.3V (ZTH)

& 2: 45mA @3.3V (Z TH)

H2:<2uA

AHel: 1.6 km

=8: CtolZ 1/3/5dBi, U.FL, Chip

S Xl&: UART_TXD/RXD, RTS/CTS, DTR/DSR

&

.|

e 4 4 o o 4 of

QB R == [[LJ (Rall P

ATES 0]

Ol=ZotH

ProBee-ZE10 OI0/E{4/E Rev.1.5.1

d=

[EQLICH 2
ProBee-ZE10

=
[

(=:]]
=

|

Ao 2tol= et &
g0 FNEe=Z X8

LEE =

Il

St
=

S
—

E QEHol&0lLt
. ZE102 EmberAt2]

=UatotAsLICH

E{ =



ProBee-ZE10 OI0/E{4/E Rev.1.5.1

2.00mm pitch 28pin Header

88 20k
o XsSE HEZE I8t AlA
e = 0ll0I2I0 WESA (Home Area Networks, HAN)
e UHOIHZFE 001210 WIES A (Neighborhood Area Networks, NAN)
o FH T}=3 (Home Automation)
e 11 XY QEHHQUHE L 2& & AlAH
o AHIA D18 2LIHE, Bt Y oIAl A|AE
o HAE HE AUS3t
« 2% U XY AAH
o JIEtAMAHE L IEE S E =20t
1.3 =8 00l
ZigBee RF Module
2.4GHz ANTENNA .
z ZBlinx-ZM10
Default Antenna
RPSMA RF_IN/OUT RF Amplifier SRAM Flah
RF Connector Circuit
24GHz
\ Radio
INA XAP2b CPU UART
Option Antenna / <* ‘>
Chip M;AC Interrupt
Antenna Baseband Controller PIO
10
Voltage -
VR teguiair || Pl
RF Connector 1.8v ADC
EM250
Whip
Antenna VCC 3.3V ‘
Crystal Crystal
32.768kHz 24MHz
J& 1-1 = [olof I
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a UUL ]
| NO | Pin Assignment e Pin Assignment NO
1 | GND o] o] GND 28
| 2 | NC o} o] NC 27
. 3 GPIO_! (o] o] NC 26
4 | GPIO_2 (o] o] NC 25
5 | GPIO_0 o (o] GPIO_7 24
6 | Factory Reset o (o] GPIO 9/ RTS 23
| 7 | GPIO_3/ADC 0 O (o} GPIO_8/CTS 22
8 | GPIO_4/ADC_1 (o] (o] UART_TXD 21
9 | H/W_Reset (o] (o] UART RXD 20
10 | GPIO_5/ADC_2 o} (o} GPIO_10/DTR 19
11 | GPIO_6/ADC_3 o] o GPIO_11/DSR 18
12 | +3V3 O o GPIO_12 17
13 | NC o] o GND 16
14 | GND o] o] GND 135
& 1-2 #H Wiz
1.5 & &M 29
211 & &4 £F
HHS | o|F 712 7ls &y Ay
1 GND - - Ground
2 NC - - Not Connect
3 GPIO_1 Power LED IN/OUT Digital 1/0, Power LED
4 GPIO_2 Status LED IN/OUT Digital I/0, Status LED
5 GPIO_0 Permit Joining IN/OUT Digital I/O, Permit joining input
6 Factory Reset Factory Reset IN Digital 1/0, Factory reset input
7 GPIO_3 DIO_3 IN/OUT Digital 1/0 /ADC_0
8 GPIO_4 DIO 4 IN/OUT Digital 1/0 / ADC_1
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9 H/W_/Reset - IN Reset, Active low, > 5ms to cause a reset
10 GPIO_5 DIO_5 IN/OUT Digital I/0 / ADC_2

11 GPIO_6 DIO_6 IN/OUT Digital I/O / ADC_3

12 +3V3 - IN Power supply for system, 3.3V
13 NC - - Not Connect

14 GND - - Ground

15 GND - - Ground

16 GND - - Ground

17 GPIO_12 DIO_12 IN/OUT Digital I/0

18 GPIO_11 UART_DSR IN/OUT Digital I/0, UART_DSR

19 GPIO_10 UART_DTR IN/OUT Digital I/0, UART_DTR

20 UART_RXD UART_RXD IN UART Data Input

21 UART_TXD UART_TXD ouT UART Data Output

22 GPIO_8 UART_CTS IN/OUT Digital I/0, UART_CTS

23 GPIO_9 UART_RTS IN/OUT Digital IO, UART_RTS

24 GPIO_7 DIO_7 IN/OUT Digital I/O

25 NC - - Not Connect

26 NC - - Not Connect

27 NC - - Not Connect

28 GND - - Ground
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N =4

20A stAX

H2-1 ZHE A

Ratings Min Max Unit
Storage Temperature -40 +80 °C
Operating Temperature -40 +80 °C
Supply voltage VCC -0.3 3.6 \%
GPIO INPUT -0.3 3.6 \Y,
ADC INPUT - 1.21 \%
Other terminal voltages GND -0.3 VCC +0.3 Vv
2% S= g9

Ratin Min Typ Max Unit
Operating Temperature -30 25 +70 °C
Supply voltage VCC 3.0 3.3 - \%
GPIO INPUT 3.0 3.3 - \Y
ADC INPUT - 1.2 - \Y,
&8 AL

#Z 23 Mg AP

Parameter Test Conditions (VCC=3.3V, 25°C) Current Unit
TX Transmit max. Boost mode enabled 190 mA
TX Transmit max. Boost mode disabled 185 mA
X Transmit min. Boost mode disabled 55 mA
TX Transmit max, file transfer @115.2kbps 75 mA
RX Receive, Boost mode enabled 45 mA
RX Receive, Boost mode disabled 42 mA
Idle Not connect, Receiver off 9 mA
Sleep Interval(Sleep=1000ms, Wake-up=5ms) 2 uA
Power-down Shutdown-mode 1 A
Reset Quiescent, nReset asserted 2 WA
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2.5

Parameter (VCC= 3.3V, 25°C) Min Typ. Max Unit
Input voltage for logic 0 0 0.66 \Y,
Input voltage for logic 1 2.64 3.3 \%
Input current for logic 0 -0.5 MA
Input current for logic 1 0.8 MA
Input pull-up resistor value 30 kQ
Input pull-down resistor value 30 kQ
Output voltage for logic 0 0 0.6 Vv
Output voltage for logic 1 2.7 3.3 \%
Output source current, GPIO[0:12] 4 mA
Output source current, GPIO[13:16] 8 mA
Output sink current, GPIO[0:12] 4 mA
Output sink current, GPIO[13:16] 8 mA

ADC Arf

H 2-5 ADC At&f

Parameter (VCC= 3.3V, 25°C) Min Typ. Max Unit
VREF 1.19 1.2 1.21 \Y
VREF output current 1 mA
VREF load capacitance 10 nF
Minimum input voltage 0 V
Maximum input voltage VREF \Y
Single-ended signal range VREF \%
Differential signal range -VREF +VREF
Common mode range 0 VREF
Input referred ADC offset -10 10 mV
Input When taking a Sample 1 MQ
Impedance When not taking a Sample 10
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3 RF &4
31 B =4
# 3-1 £4/F E4(VCC =3.3V, 25°C)

Parameter Test Conditions Min Typ Max | Unit
Frequency range* 2410 2475 | MHz
Maximum output power Boost mode enabled 18 dBm
Minimum output power Boost mode disabled -25 dBm
Error vector magnitude 5 15 %
Carrier frequency error -40 +40 ppm

* T 29 S 215 14 14ch (0x0c, 0x0d, OxOe ...... 0x17, 0x18, 0x19)

32 M2 sS4
H 32 +4/87 54 (VCC =3.3V, 25°C)
Parameter Test Conditions Min Typ Max | Unit
Frequency range 2410 2475 | MHz
Sensitivity 1% PER, 20byte packet -102 dBm
defined by IEEE 802.15.4
ACR - High-side IEEE 802.15.4 35 dB
ACR - Low-side signal at -82dBm - 35 dB
ACR - 2" High-side - 43 dB
ACR - 2™ Low-side - 43 dB
Channel rejection - 40 dB
for all other channels
802.119 rejection centered - 35 dB
at +12Mhz or 13MHz
Maximum input signal level 0 dBm
for correct Operation (low gain)
Image suppression - 30 dB
Relative frequency error(2x40ppm | IEEE 802.15.4 -120 +120 | ppm
required by IEEE 802.15.4) signal at -82dBm
Relative timing error (2x40ppm -120 +120 | ppm
required by IEEE 802.15.4)
Linear RSSI range 40 dB
RSSI Range -90 -30 dB
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4 HH| 2=H4 £9

41 UART EE

SC1_MODEZ} 12 HHE=HSC1 UART Z2EE27t AL = O{EL L
UARTZE ALEA| 452 #F 411 254t

;

2 4-1 AE JIEE UART &&

Parameter Possible Values

Baud Rate Minimum 300 baud (0%Error)
Maximum 921kbaud (0.16%Error)

Flow Control RTS/CTS(optional) or None

Parity None, Odd or Even

Number of Stop Bits 1or2

Bits per Channel 7or8

SC1 UART 282 Z2IdMHE EE(baud) dd7[0M ddE 25 MsE EE20|E(baudrate)
=]

2522 AI85t1 24MHz 259 2288 0|85t0f EE20|EE MY

# 4-2UART ZE£ dIo/E

Baud rate (bps) SC1_UARTPER SC1_UARTFRAC Baud Rate Error (%)

300 40000 0 0

4800 2500 0 0

9600 1250 0 0

19200 625 0 0

38400 312 1 0

57600 208 1 -0.08

115200 104 0 0.16

460800 26 0 0.16

921600 13 0 0.16
4.2 el Al
HZE7| 2|4l AlE RESETB (H 4)7} 200ns0|Ate| AlZEE ot ow2AM SX| =0 ZE102 XtAlS 2|AlE
L Cf FUEMo=z Zefit LEEo] AAM o|==2 It 2|Mlo] Lot &% X[ SEX| 2, of
? o|=7} B2 sHEoM AtEAldl= 2 F LCEEL mBto|XMz| 2[M 2[25& 0[&35to] 2|40]
ol T5tA o HEcﬂer 71% Yxlsie HE AmEUC, sl ASH ZE108 BAHoE
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ZE102 HE2Z ALE 7ts58 13

ZR2IHES S8 I
e Q= &3 L= LutE
e =32 EH-E (totem-po

O|L} @E AA ZFEHo=Z

e & E-2 (pull-up) EE=

4.4  SIF

SIFE ZAHE2|X| ?_“E* E1 = (Cambridge Consultants Ltd)oll Al ZH=E ST[Al Al2| S

ClHzdE ¢

ZE<]

ZE10

=z
XAP2b F0{2| 7|s0[Lt Efo|YS

=1
=

S SIF Qe mo|Aet 2+

nSIF_LOAD
SIF_CLK
SIF_MOSI
SIF_MISO
nRESET
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371e| GPIO EE 7HX| U&HLCEH ZE GPIOEEZZ2 ofeiet 2
SUct
|§§ A1EH 7|.'—
ole)2A] 2l0|0{=-20{ (wired-OR) Of Zz[#H 0|2 &t 2LE E&f¢l

AtEO| JtseHt.

EZ-Ct2(pull-down)g M3t AU ot

QIE{H| O| A0 AR A,

|8t QIE{HO|AZA ALZELUCE SIF 252 0|85tH o F Z|7t

doix| g2nr m2ale XAy ghe 41 &5 AsH o

U HS2 otfet Z&uch

UU [
o o
o| © o
o o
o o
o o _ _
o o NAME | NUM. | NAME
o o vcc3av | 1| 2| sFmso |
o o GND |3 4] SF_MOSI
o o GND | 5|6 SFCK
o o SF_LOAD | 7 | 8 | RESET
o o PTLEN | 9| 10| PTLDATA
o o . | 9] |
o o
o 1 = a3—e 2
( L/ ) 88
9 00 10

& 4-2SIF Q/IHAIOIA &
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A=

CN
1 | GND aND |28
%—2—{ NC N |27 %
GPIO_1/LED_O 3| @PIo_1/LED_D N |28
GPIC_2/LED_1 2 cPIo_2/ILED_1 NC 25
GPIC_0/JOINING S GPIO_0JOINNIG GPlo_7 |24 GPIO T
FACTORY _RESET S | FACTORY_RESET GPIO_o/RTS [22 SEIO _9/RTS
GPIO_3/ADC_0 7 GPIO_3ADC_0 GPRIo_s/CcTS |22 GPIO_8/CTS
GPIO_4/ADC_1 S | GPIO_4/ADC_1 UART_TxD |21 UART_TXD
[ JRESET 2 /RESET UART_RXD | =22 UART_RXD
GPIO_5/ADC_2 10 srIo_S/ADC_2 GPRIO_10/0TR |19 GPIO_10/DTR
GEIO _6/ADC 3 ‘j} GPIO_6/ADC_3 GPIO_11/DSR —18 SPIo_11/D5R
:3 +3v3 GPIO_12 :g GPIO_12
%13 | NC GND
*3V3 14 =ND GND |15
ZBIinx-ZE10
c

3

“Tm0.1uF 7

& 5-1ZE10 Q/HEO/IA FHEEH

+5VO_IN u
L1117-3.3

3 VIN vouT 2

-
Q
c
5
1 GND
4 TAB
i
IS
N
c
5
o
[=]
=
i
m
]
m
b

e c
“T~ 10uF
i 7
ol 4Jl
&/ 5-2 &2 Z' POR
+3v3
[
’J" 0.1uF
1
Q]
U o
Q
UART_TXD AE STIN g Ti0UT |2
13/ 121N T20UT HO
GPIO_10/DTR 12 131N TaouT 1
% R1IN R1OUT A;g
(R T<D R2IN rzouT 1 < UART_RXD>
S R3IN R30UT 17 GPIO_B/ICTS
o RS DTR & x; R4IN R4OUT E < GPIO_11/DSR__>
DB3S-Female RSIN RsOUT
< \ 28 -
O.1uF Ii éj‘f JR20UT |20
[25Vv]
= | 1 o p <
0.1uF  — o2 rsTaTUS 3L
[25v]
23 JONLINE
IV3 <}——1—22 ssHUTDOWN
271 e
’773 v g
U]
c Lc 6 SP3243EUCA
“0.1uF T 0.1uF )
[25v] | [25v]
i I=ni Izai

&/ 5-3RS232 A/Z2/&
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- 0.1uF
U
dc (=]
0.1uF i 4 4

vecio T>D L
20 vee RxD —=
B < GPID_B/ICTS >
N, CRESET>—— & REseT s
; DR < GPID_11/DSR__>
22 R 2 16| ussom g
32 )| . 15 | UsBDP DCO |19
4 | RILE 5
17 |
USBE_Male ‘ Fv3ouT
LC c %—8 1 NC CBUSO |22 5
! T 47pF T 47pF < %24 | ne cBUST |22 %
| 0 1uF cBuUs2 | 135
-7 4 25 | AGND cBUS3 14 %
4 7 | GND cBUSY 12
18 | aNnD
21 | gD oscl |2 x
26 | tEST OsCO |28
FTZ32RL
lami
& 5-4 USB — UART &=
+3y3
+3v3 >R
iy swW sw = 10k
o © T BPIO_N> o o . < GPIO_MN>
GPIC_MN Active 'High' GPIC_MN Active Low'
SR s
~ 10k
o =
78/ 5-5GPIO A9 &F
R +3v3
< GPIO_N Afy
Active "High' 330 |
-'i‘-LED
\JLGPIO_N _|
| R
< GPIO_N>
330 Active 'Low’
J7& 5-6 GPIOLED =&
+3V3
{}
& 18k
- VR
- e,
SR ADC_N >
=
10k
(Example) ADC Test

& 5-7T ADCVR &'&
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