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g Z0f
o XNsSE A Il AL
e = 0021 UWIES®Z (Home Area Networks, HAN)
e UIOIHZEEZ Ol0I2I WERZA (Neighborhood Area Networks, NAN)
e FH X33 (Home Automation)
o 113 XY, JHHQME &L 2& XH AlAH
o ANHIA JIEH BLIHEY, B0t & Q1A AJAHE
o HMYUE HE =3
o =25 Y XH AAHE
o JIEtMEE L IHEE 228 Z20F
£5 00l
2405 ~ 2480MHz ProBee-ZE20S
e { RF_lN/0u1f> <:UART )
Antenna SRAM Flash
2.4GHz
Radio
5dBi dipole ARM Corlex-M3 SIF
3dBi dipole crU
1dBi stub
0dBi chip MAC
* Interrupt Interface
Baseband Controller PIO Pad
[=]
Voltage .
segucer || freneten <:mc
EM35x
VCC 3.3V
24MHz
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Pin Assignment

GND

PC_S/FACTORY_RST

PC_6/GPIO0

PC_7/DTR/GPIO1

PA_7/DSR/GPIO2
PB_3/CTS/GPIO3

PB_4/RTS/GPIO4

O <3 b ik W |-

PA_0/MOSI/GPIOS
PA_1/MISO/GPIO6

—
=3

PA_2/SCLK/GPIO7

si=

PA_3/nSSEL/GPIOS
vce

[
w

GND

. Pin Assignment

| NO

GND

33

| PB_S/ADCO/GPIO9

PB_6/ADCVGPIO10

3

31

PB_7/ADC2/GPIOI11

| PC_VADCY/GPIO12

PA_4/ADC4/GPIOI3

|29

PA_5/ADCS/GPIO14

27

| PB_UTXD

PB_2/RXD

| 25

PB_0/GPIO1S

24

| PA_6/GPIOI6

/RESET

|23

22

GND

21

PC_4/JTMS

PC_O/JRST

14| vee
15 | JTCK

16 | PC_2/JTDO
17 | PC_3TDI

18
19

Jg 1-2 # =z

120 | GND
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1.5 © &N &9
H 11 #H A £
HHs | o|& 712 ZlIs A/EH Ay
1 GND - - Ground
2 Factory Reset Factory Reset IN Digital I/0, Factory reset input, Active low
3 GPIO_O DIO_0 IN/OUT Digital 1/0, Permit joining input
4 GPIO_1 DIO 1 IN/OUT Digital I/O, UART_DTR
5 GPIO_2 DIO_2 IN/OUT Digital I/O, UART_DSR
6 GPIO_3 DIO_3 IN/OUT Digital I/O, UART_CTS
7 GPIO_4 DIO_4 IN/OUT Digital I/O, UART_RTS
8 GPIO_5 DIO 5 IN/OUT Digital I/O
9 GPIO_6 DIO_6 IN/OUT Digital I/0
10 GPIO_7 DIO_7 IN/OUT Digital I/0
11 GPIO_8 DIO_8 IN/OUT Digital I/O
12 VCC - - Power Supply, 3.3V
13 GND - - Ground
14 VCC - - Power Supply, 3.3V
15 JTCK - IN JTAG clock input from debugger
16 JTDO - ouT JTAG data output to debugger
17 JTDI - IN JTAG data input from debugger
18 JTMS - IN JTAG mode select from debugger
19 JRST - IN JTAG reset input from debugger
20 GND - - Ground
21 GND - - Ground
22 IRESET - IN H/W_/Reset, Active low
23 GPIO_16 DIO_16 IN/OUT Digital I/O, Status LED
24 GPIO_15 DIO_15 IN/OUT Digital I/O, Power LED
25 UART_RXD UART_RXD IN UART Data Input
26 UART_TXD UART_TXD ouT UART Data Output
27 GPIO_14 DIO_14 IN/OUT Digital I/O / ADC_5
28 GPIO_13 DIO_13 IN/OUT Digital /O / ADC_4
29 GPIO_12 DIO_12 IN/OUT Digital I/O / ADC_3
30 GPIO_11 DIO_11 IN/OUT Digital I/O / ADC_2
31 GPIO_10 DIO_10 IN/OUT Digital I/O / ADC_1
32 GPIO_9 DIO_9 IN/OUT Digital I/O /ADC_0
33 GND - - Ground
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1.7 &ZF PCB dl0IOI=

11.20
7.00
an

- m Board outline

CEcEEE D EE D E
0 EEEEE D EE D E

DEEEEd

Chip antenna type

Board outline 1

or
Board outline 2

@ @ @ 8 @ E Q6 E
0 [@ @ D @ @6 @ E 6 5 E
a2 s e I e 1 5 o ) g )
2@ EEEEEEE E E
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RF connector type
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H2-1 ZUHF A I

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 Y,
Other terminal voltages GND -0.3 VCC + 0.3 \%

A & e
H22 A& & 29

Ratings Min Typ. Max Unit
Operating Temperature -30 25 +70 °C
Supply voltage VCC 3.0 3.3 - \%

GPIO INPUT 3.0 3.3 - Vv

ADC INPUT - 1.2 - Y

&5 A8
H 23 &8 AL

Parameter Test Conditions (VCC=3.3V, 25°C) Current Unit
TX Transmit max. Boost mode enabled 45 mA
TX Transmit max. Boost mode disabled 33 mA
TX Transmit min. Boost mode disabled 23 mA
TX Transmit max, file transfer @115.2kbps 45 mA
RX Receive, Boost mode enabled 31 mA
RX Receive, Boost mode disabled 28 mA
Idle Not connect, Receiver off 9 mA
Sleep Interval(Sleep=1000ms, Wake-up=5ms) 2 HA
Power-down Shutdown-mode 1 HA
Reset Quiescent, nReset asserted 2 HA
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24 COXE g8 M

T 24 0XNE =5 At

Parameter (VCC= 3.3V, 25°C) Min Typ. Max Unit
Input voltage for logic 0 0 0.66 \%
Input voltage for logic 1 2.64 3.3 \%
Input current for logic 0 -0.5 HA
Input current for logic 1 0.8 HA
Input pull-up resistor value 30 kQ
Input pull-down resistor value 30 kQ
Output voltage for logic 0 0 0.6 \%
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
2.5 ADC A+
H 2-5ADC Atgf
Parameter (VCC= 3.3V, 25°C) Min Typ. Max Unit
VREF 1.19 1.2 1.21 V
VREF output current 1 mA
VREF load capacitance 10 nF
Minimum input voltage 0 \%
Maximum input voltage VREF \%
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 EA
31 SR =4
H 31 &4% E&(VCC =3.3V, 25°C)

Parameter Test Conditions Min Typ. Max | Unit
Frequency range* 2405 2480 | MHz
Maximum output power Boost mode enabled 8 dBm
Minimum output power Boost mode disabled -50 dBm
Error vector magnitude 5 15 %
Carrier frequency error -40 +40 | ppm

* Flf= E2 M E 8= 16ch (0x0b, 0xOc, 0x0d ...... 0x18, 0x19, Ox1a)

32 SR S4
H 32 =47 54 (VCC =3.3V, 25°C)
Parameter Test Conditions Min Typ. Max | Unit
Frequency range 2405 2480 | MHz
Sensitivity 1% PER, 20byte packet -100 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 - 46 dB
ACR - 2" Low-side - 46 dB
Channel rejection - 39 dB
for all other channels
802.119 rejection centered - 36 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 -40 dB
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SC1_MODEZ} 12 AMHMEMHSCLUART ZEE2{7} A= 0 Ut
UARTZEE AL2A| M52 E 413 25U Ch

H 4-1 AFE JI58H UART &&

Parameter Possible Values
Baud Rate Minimum Baud Rate

Maximum
Flow Control RTS/CTS(optional) or None
Parity None, Odd, or Even
Number of Stop Bits lor2
Bits per Channel 7o0r8

SC1 UART 252 Z2J#iHE 2 S(baud) MAT[0M MAME 22 AM5ES E =g 0| E(baudrate)

=
Z2E20Z ALSStD 24MHz 252 EE22 0[2st0{ E=20|EE MAFELC

AN

H 4-2UART Z2E ZI0/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
42 elA

HEIE 29 Hel /RESET(H 22)2 AlAH 2/ Euch of H2 #olE E2|A g JiEuch
/RESETO| QI7t=|H, & ZE20S AXAES2 x7| &ef2 2[MEUct 2|40 ASm ZE20S

= SME2E 15mAe MFE ~2dHCh
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2 Jtsst 177028 GPIO T2 JIX|Z AEUHCH ZE GPIOZ =2 ofefet &2

ZE20SE EZE Al 2tolofof JTAG(SWJ) QIE{H o|ASE ZEEHct SWilE EM3579 7|2 Clu{1

=
of =z e elefmojALCt SWIE= EM3572] LiF MoMdE0 Y2 & A oy g2 H

Zetct d2/n

Boll ¥Zst=

H|5H of

JTAG

gt o

I -
.

JTCK
JTDO
JTDI

JTMS
JRST

seig 3

(15)
(16)
(17)
(18)
(19)

SWJE CPUE SHHUCht Zdlsts gefe| ClufZd&et ofaf, M=t 2 X~
et watM, EM3572 AL8et dAMME SW ASE ALESIES &



00

00

ol
HU
H

ProBee-ZE20S Cl0IE{4]E Rev.1.0.0

U ProBee-ZE20S
1 | GND GND 33
BCBANIT 2 | pC5/FRST PB5/ADCO/DIOY |32 PB5/ADCO/DIOS
PC6/MODE/DIOO 3| PC6/DICO PB6/ADC1/DIO10 |31 PBB/ACD1/DIO10
PC7/DTR/DIOA 4 | pC7/DTR/DIOT PB7/ADC2/DIO11 |30 PB7/ACD2/DIOT1
PA7/DSR/DIO2 S | PA7/DSR/DIOZ  PC1/ADC3/DIO1Z 29 PC1/ADC3/DIO12
PB3/CTS/DIO3 8 PB3/CTS/DIO3 PA4/ADC4/DIO13 28 PA4/ADC4/DIO13
PB4/RTS/DIOA 7 PB4/RTS/DIO4 PAS/ADC5/DIO14 |21 PA5/ADCH/DION4
PAO/MOSI/DIOS 8 | PAO/MOSI/DIOS PB1/TXD 26 PB1/TXD
PA1/MISO/DIO6 9 | PA1/MISQ/DIO6 PB2/RxD |25 PB2/RXD
PAZ2/SCLK/DIO7 10| pAZ/SCLK/DIOT PBO/DIO1S 24 PBO/LEDO/DIOT5
PA3/NSSEL/DIOB 11| PA3/NSSEL/DIOS PA6/DIO16 23 PAG/LED1/DIO 16
]g vCe /RESET 5% [ /RESET
3v3 GND 8 _ g . GND
VAN FEEX
[ ¥ 23234
OpN®MFO
L c OFo000LZ
= 4.7uF >soaaa@
!
| D) ©| I~ 00 D) O
] e o i ot ot
+3V3
7
0|0/
alo|z|w
FIE|E|x
¥[QAIJ22
olN|al |
2lolalolo
Bdlald|a
& 5-1ZE20S C/EH0]A FHYH
+5VO_IN +3V3
L1117-2.2
EIRVIIN] vouT 2

>

= = ] c R
T~ 10uF Z .S “T-4.7uF 10k
7 N JRESET >
7 C

"J" 10uF
Iewi

Jg 52 &% Z POR
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+3V3
L

C
IOJUF

7

©
CN U w
Ty 1
O & x 14 9 9
! TN (5) T10OUT RS RXD
o2 PB4/RTS/DIOA 12 7218 T2ouT 10 RS_CTS
o 5 T3IN T30UT RS_DSR
o
et 8 % R1IN R1OUT
o) g‘ RS TXD 2 R2IN R2OUT 1?
o——2—x RS RTS R3IN R30UT PB3/CTS/DIO3
o= RS _DTR xg R4IN RA4OUT };
—~_J | REIN R5EOUT |
DsUB9
[Female] \ 28
0.1uF I 24 81* /R2OUT (2
Iaal [25V]
+3Vv3a \ 1
A P T e | m— g§+ ISTATUS |21
[25V]
23 JONLINE
22/ sHuTDOWN
27 v+
0
EIRVA 0
v}
e C o SP3243EUCA
0.1uF 0.1uF N
[25V] [25V]
77 Inal Inal
& 5-3RS232 A/2/&
+VUSB
FB
BEAD
. — .
| S C
T~ 0.1uF
U
c e
" 10uF T 0.1uF 2 | vecio TXD |1 FPBZ/RXD
20 | vece RXD 2 PB1/TXD
cN RTS —2 PB3/CTS/DIO3
: [ /RESET 18 | RESET cis %1 PB4/RTS/DIOA
1 DTR PA7/DSR/DIOZ
23 S S% 16 j ussDm DSR —2 PC7/DTR/DIOT
3.3 ' 15 | usBDP DCD 10
4 17 i
USB_Male L vsouT
1lc c 8 23
NC CBUSO
7 - 47pF - 47pF c xx 24 | e cBUST —22 5 o
T~ 0. 1uF cBusz2 135
25 | AGND cBUS3 14 5
7 _{ GND cBUS4 12 %
18 | GND
21 | GND oscl 27 x
26 | TEST 0OSCO |28 %
FT232RL
1
_1& 5-4 USB — UART &3
+3v3
+3V3
SW sSwW
o o CGPIO_N> o o i < GPIO_N>
GPIO_M Active "High' i | § GPIO_M Active 'Low’
10k
of =
& 5-5GPIO A¥X &
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R +3V3

Active 'High' |
LED (W)-ED
%\;GPIO N \C \GPIO_N
R
GPIO_N
330 Active 'Low’

18 5-6 GPIO LED =¥

+3V3

[ \—————<ADE K> TYR
\,&J/‘\ o 10k

(Example) ADC Test

g 5-7ADCVR 2&
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