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FEATURES

® |EEE 802.11 b/g compliant.

Compact footprint: 14.5mmx14.5mmx2mm
® Operating Voltage: 2.9~4.8V

® Operating temperature: -40—85°C

Embedded Wi-Fi and networking software

Including drivers, stack, and supplicant

» Universal IP connectivity enabled anywhere

» Pair easily with low-memory, low-cost,
Low-power microcontroller systems

» Implement Wi-Fi quickly without previous
Wi-Fi or RF experience

® Credible, proven solution with best-in-class
Budget

» Long range, reliable coverage throughout
the entire house
» Proven Wi-Fi interoperability

® Complete platform solution and cefti

modules

» Get started quickly with Sampl plications
on multiple platfor

» Comprehensive documentation and support
community

> Porting docu ion available to allow

MCU fl

APPLICANONS

DESCRIPTION

WG1300-BO is a 2.4GHz WLAN module which can
be integrated with any low-cost/low power MCU
to makes it the ideal solution for embedded

applications.

‘Q}the necessary PHY, MAC and network layers,

it makes WG1300-BO can support WLAN
application via SPI bus to communicate with

host microcontrollers or other embedded
processors.

With worldwide certificate (CID: WFA19445) on WiFi
802.11 WPA2, WPA, and WEP system
Interoperability test, customers can leverage
modular certificate by adopting the same antenna
and RF trace routing to save development cost and
speed up time to market by following its reference
design.

® Home entertainment control @ Remote storage devices

® Thermostats, appliances @® Cameras and video surveillance
® HVAC controller, remote displays @ Toys

® Home Network aggregators @® Gaming

°

Remote appliance diagnostics/support
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1. FUNCTIONAL FEATURES

1.1. Module Block Diagram

WG1300-B0

TPS62611 CC3000

VBAT_SOC
- 5| DCzpc +
Front End Module ‘
VIO_SOC N WLAN
¥

PA (b/g)

Enable

o Fast Clock
Slow Clock
Host I/F + Enable y

Debugl/F EPROM

A

Figure 1 Mod %o Diagram

1.2. Functional Block Feature

1.2.1. WLAN Features

WLAN MAC Baseband pProges and RF transceiver which is IEEE802.11b/g compliant

® Accepts 26M ference clock Input

® |EEE Std CS compliant

® Support eripheral Interface (SPI) Host Interface
® Mediu ccess Controller (MAC)

» Embedded ARM™ Central Processing Unit (CPU)
» Hardware-Based Encryption/Decryption Using 64-, 128-Bit WEP, TKIP or AES Keys

»  Supports requirements for Wireless Fidelity (Wi-Fi) Protected Access (WPA and
WPA2.0) and IEEE Std 802.11i [Includes Hardware-Accelerated Adanced-Encrytion

Standard (AES)]

Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 4
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® Baseband Processor

® 2.4GHz Radio
» Digital Radio Processor (DRP) implementation

» Internal LNA
» Supports : IEEE Std 802.11b, 802.11g, 802.11b/g

1.2.2. Network Stack Supported Protocols x)

® Transport layer

T \
o é&

® Network layer
> IPv4 @
» Ping
» DHCP
» DNS Client x

® Link layer Q
> ARP O
1.2.3. Wireless Security System Features

® Supported modes é
» Open (no sec x

> WEP
> WPA
> W “RerSonal

® Supported encryption types

> WEP
» TKIP
> AES
» Open

Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 5
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2. MODULE SPECIFICATION

2.1. Absolute Maximum Ratings

Parameters Min Max Unit
Power supply Voltage (VBAT IN) —-0.5 +5.5 @D V
\oltage of digital pins ® —-0.5 +3.6 V
\Voltage of EEPROM and RS232 test signals —0.5 2.1 \
Operating Temperature —-40 + ) °C
Storage Temperature —55 %125 °C
(1) Maximum allowed depends on accumulated time at that voltage; 4. or ars lifetime,5.5V for

6 hours cumulative.

(2) This includes the SPI and Power Enable signals
(3) The device can be reliably operated for 5,000 active- '«@ umiulative hours at TA of 85°C.
Table 1 Absol ximum Ratings

2.2. Recommended Operating C fons

Recommended Operating Condiii@
Min TYP Max Unit

Parameters ‘ \ i
VBAT IN A 2.9 3.3 4.8 V

Voltage of digital pins & 0 3.3 3.6 V

\oltage of EEPROM a 32 test signals 0 1.8 \

Operating Temper e —-30 25 75 °C
Q Table 2 Recommended Operating Conditions
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2.3. General Characteristics

DC Characteristics (RS232/EEPROM 1/0)

Parameters Test Conditions Min Max Unit
Logic input low, V,_ -- 0 0.67 \Y
Logic input high, Vy -- 1.05 1.92 \Y
Logic output low, Vo, 4.8mA 0 0.45 \
Logic output high, Vou 4.8mA 1.17 .92 \%

Table 3 DC Characteristics General Purpﬁ%
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3. MODULE OUTLINE

3.1. Footprint and pinouts

For PCB layout, the footprint below is recommended for your applications.

‘_ 1 '-P ‘ Unit: mm

28

e
oo

i

[=}
=

)
A : -
=
W
=]
p—y

Pin1 Marking

Figure 2 W@) BO Footprint and Pinouts

3.2. Pin Description «

Pin # Description
1 Ground
2 WL_UART_DBG
3 WL_EN2
4 WL_ENL1.
5 WL_RS232 TX (Test-mode signal, 1.8V Logic)
6 WL_RS232 RX ® o WL_RS232_RX (Test-mode signal, 1.8V Logic)
7 GND GND Ground
8 VIO_SOC Power Module VIO Supply
9 GND GND Ground
Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 8

http://WWW.JORJIN.COM.TW
CONFIDENTIAL



4

JORJIID
Doc No: WG1300-B0O-DTS-D03
10 GND GND Ground
11 SPI_DIN | HOST Interface SPI Data In
12 SPI_DOUT 1 HOST Interface SPI Data Out
13 SPI_IRQ 0 HOST Interface SPI Interrupt
14 SPI_CLK 0 HOST Interface SPI CLOCK
15 SPI_CS 0 HOST Interface SPI Chip Select
16 GND GND Ground x)
17 EXT_32K CLK EXTERNAL SLOW CLOCK FROM H
18 GND GND Ground
19 GND GND Ground «(
20 | XTALP Fref Input Aﬂ
21 XTALM Fref Input \»
22 GND GND Ground )
23 SCL_EEPROM @ 1/0 12C xE FROM EEPROM.
24 SCL_CC3000 @ 1/0 12C CK'LINE FROM CC3000.
25 SDA_EEPROM ® 1/0 N A LINE FROM EEPROM.
26 SDA_CC3000 ® 1/0 bc DATA LINE FROM CC3000.
27 GND ND ° Ground
28 VBAT_IN A Power Supply to Module
29 GND &GND Ground
30 DC2DC_OuUT \' I 1.8V Supply
31 GND GND Ground
32 CLK 1/0 Clock request out
33 RT ' 1/0 Networking subsystem; UART Debug line
34 GN GND Ground
35 RF_AI'\IT RF WLAN ANT Port
36 GND GND Ground
37 GND GND Ground
38 GND GND Ground
Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 9
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39 GND GND Ground

40 GND GND Ground

41 GND GND Ground

42 GND GND Ground

43 GND GND Ground

44 GND GND Ground

45 GND GND Ground \
46 GND GND Ground

47 GND GND Ground

48 GND GND Ground «(
49 | GND GND Ground A’ﬁ
50 GND GND Ground )»
51 GND GND Ground

(1) Short to WL_EN1 (Pin #7) for function mode. Q

(2) Short to GND for test mode; Short t@E (Pin #5) for function mode.

(3) Left unconnected for function mgde
(4) 12C Clock lines from EEPR an 3000 must be connected together for function mode.

(5) 12C Data lines from EK d CC3000 must be connected together for function mode.

%\ Table 4 WG1300-BO Pin Description
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4. SPI HOST CONTROLLER INTERFACE

WG1300-BO communicates with HOST via SPI Bus. Below shows the descriptions on SPI bus.

4.1. Overview

The SPI interface provides high-speed data transfer capability with low power consuniption for

mobile electronic devices. The SPI bus was designed to operate on a point-to-mu int’basis

by providing a separate, active-low chip select (CS) per device. (&x
4.2. SPI Interface Description Q)E

In order to facilitate a broad implementation, the protee¢ol | f duplex and does not require
simultaneous operation of data OUT (DO) and data DI). All TI communication devices are
slaves in this protocol, and all transactions are ed by the host, as the SPI Master. The

clock rate for each one of the connec;:ds may be different and configured per device.

Figure 3 shows SPI interface signal

SPI_CLK
= >
\ SPILCS
= I
% < SPI_IRQ Device
O P SPI DO (Data Out)
\ SPI DI (Dataln) N
v
Figure 3 SPI Interface signals
Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 11
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4.3. SPI Line Description

Port Name 1/0 Description
SPI_CLK | Clock (0 MHz to 38.4 MHz) from host to slave
SPI1_DI I Data from host to slave
SPI CS@) | CS signal from host to slave

SPI IRQ(2) O Interrupt from slave to host
SPI_DO 0 Data from slave to host )
(1) CS selects a CC3000 device, indicating that a master wants to communi the device.
a

u
(2) IRQ is a dual-purpose slave to the master direction line: in SPI | x while no data transfer
is active, driving IRQ low indicates to the master that the CC3000ydevice has data to pass to it;

driving IRQ low following CS deassertion indicates that the CC3000/device is ready to receive

data.
Table 5 SPI1 Interface Si Description
4.4. SPI Timing Q
C T
e
Host qubunch CC&DDDE caplure CC3000 launch Haost Capture
SPI_CLK A A
(At device die) ) | Iil' v
I i s i tin i
e
SPILDIN =~ N 7V ... : i
(datafromHosttodevice) A4 )  § X X
+‘.°_“,
o J :__t_g_s__’. _________
(data from device t&lesti™ L X x _________
Figure 4 SP1 Timing
Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 12
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Symbol Parameter Min Max Unit
Telk Clock period 62.5 ns
Tp High pulse width (including jitter and duty cycle) 25(3) 37.5(3) ns
tis RX setup time; minimum time in which data is stable 5 ns

before capture edge

tih RX hold time; minimum time in which data is stable 5

after capture edge

tos TX setup propagation time; maximum time from 10.2

launch edge until data is stable

toh TX hold propagation time; minimum time of data

3
stable after launch edge x
CL Capacitive load on I/F '\‘ 20 pF

(1) The CS signal is considered to be asynchronous

(2) In the scheme above, the launching is on rise edge, and turingyis on fall edge. It can be configured

to be the opposite
(3) 40% - 60% dc (valid for the minimum clock periox
Table é‘%ﬁming

\°®
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http://WWW.JORJIN.COM.TW
CONFIDENTIAL



01
JOR&JIID

Doc No: WG1300-B0O-DTS-D03

5. POWER-UP SEQUENCE

Figure 7 demonstrates the wake up sequence of WG1300-BO

VBAT f
I
VIO-18V { |

|

WL_EN1 and WL_EN2

32.768 kHz

26 MHz

IRQ

Cs

Figure 5 WG @

Note:
1. VBAT_IN, VIO, an OWCLK must be available before WL_EN1 and WL_EN2 are asserted.
2. At TO: WL_EN éx ., EN2 can be asserted after the VIO reaches 90 percent of VIO voltage.
n

de the MCU drives the WLAN pins to initiate the power up (WL_EN1 and

O Power-On Sequences

On this fu
WL_EQ rted and connected to MCU GPI10).

3. Ax/ e-up time): The CC3000 device accomplishes power up after the IRQ changes state to
LOW. Wake-up time T1 is approximately 53 msec.

4. At T2: The normal master SPI write sequence is CS low, followed by IRQ low (CC3000 host),

indicating that the CC3000 core device is ready to accept data. The duration of T2

is approximately 7 msec.

Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 14
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6. DEBUG INTERFACE

The debug interface helps customers to evaluate the HW/SW features for their application. It also helps to
debug during the development and manufacturing stage. The WG1300-B0O module support RS232 signals

and UART signals for debug purpose. Connect RS232 and UART signals to the test points for future debug

support. x)
6.1. UART Debug Lines x

A unidirectional UART lines are provided for debugging WLAN sub and network subsystem
functions. This is a TX-only debug interface that delivers diagne@sti sages. Table 11 shows the

dedicated UART debug pins of WG1300-BO

Signal names WG1300-B0O Pin# unctio

WL UART DBG 4 « Lagger for WLAN FW debug
NS UARTD 2 Nletworking subsystem UART Debug line

Table 7 @—BO UART Debug Lines

6.2. RS232 Debug u@
th

During production in pins below are used for RTTT Wireless LAN SW utility. Table 12
shows the dedicate debug pins of WG1300-BO
Si Qnes Function
WL RS232 TX RTTT Test Utility for WLAN RF Debug
WL _RS232 RX

Table 8 WG1300-B0O RS232 Debug Lines

Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 15
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7. SMT AND BAKING RCOMMENDATIONS

7.1. Baking Condition

® Follow MSL Level 4 to do baking process.

® After bag is opened, devices that will be subjected to reflow solder or other high temperature process
must be mounted within 72 hours of factory conditions <30°C/60% RH or storﬁ;lo% RH.

® Device require bake, before mounting, if Humidity Indicator Card reads > 1

® |If baking is required, Devices may be baked for 8 hrs at 125°C. x

7.2. SMT Recommendation

Figure 8 is recommended reflow profile and Table 13 is it &n} ion

lemp. x
tlegCy
| =20l e
150
T __m
;
100 :

50,
edting Preheat Saldering Cooling
o Ee—— o — e — -
= TimeiselC)
Qﬁ H
\ igure 6 WG1300-BO Recommended reflow profile

Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 16
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1 Pre-heat D1: 140 — D2: 200 T1: 80 — 120
2 Soldering D2: = 220 T2: 60 +/- 10
3 Peak-Temp. D3: 250 °C max

Table 9 WG1300-BO reflow information

Note: (1) Reflow soldering is recommended two times maximum.
(2) Add Nitrogen while Reflow process: SMT solder ability will be better x)

7.3. Stencil Thickness

0.1~ 0.15 mm (Recommended)

7.4. Soldering Paste (without Pb)

Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 17
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8. PACKAGE INFORMATION

8.1. Module Mechanical Outline

-~ 145 —m +3%

TOP VIEW ‘é SIDE VIEW

WGl1300-
Modul et 14.09x14 ox2.0mm

@e 7 WG1300-BO Mechanical Outline

Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 18
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8.2. Package Marking

JORJIN

CC3000-

WG1300-XX x?’
O YYWWSSF%“

Date Code: YYWWSSF ‘Q

YY = Digit of the year, ex: 2010=10

WW = Week (01—-53)

SS = Serial number from@@atch to manufacture’s lot number

F = Reserve for internal Use

\F& 8 WG1300-BO Package Marking

8.3. Ora g/Informaiton

Order Number Description

WG1300-BO JORJIN CC3000 Module

Table 10 Orderable WG1300-B0O Part Numbers

Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 19
http://WWW.JORJIN.COM.TW
CONFIDENTIAL



o1
JOR /D

9. REFERENCE SCHEMATICS

WG1300-BO to Host Referenc

WG1300-BO MODULE

Rr2

Doc No: WG1300-B0O-DTS-D03

R3

or or
RES1005 RES1005

e Design

SLOW CLK 32.768KHz

osc1
SG-3040LC/32.768kHz
CY-N12.36X2.8¢

0 soc

H R1
P I
i AL RES1005
i o 9oy O
Po[s s o
L
U1 i o| veaTn
WG1300-80 i i vooo 8§
ENS1145x145.13 ERK LERR GEEEEEE | . R4
I Jefokok o pod
e o - e 5 iotesecs T 4 Bs
§583 83552 osoosoms
s §r2zzizs 33338388 Rs
O W oW = OR
;ﬂa VBAT N P oo RES1005
5§94
3 -
‘\\}729 GND @ EXT_32K Ry, RES"I‘;% <
L G——3 heanc_out GND.
vig_soc 2 oo sics The 32.768kHz clock select.
The Antenna matching circui Connect to 0SC or Host source.
etorking Siorten o0
1 c1 19 Subey: 9 2B ns_uaRTD SPILIRQ
Spyasmom : @, o anoour
| Jj g
2 U.FL-R-SMT(10) GND 8 AE onp
N UFL Eo oo 88 Q
Wosons : ez EE g
I oo I -] o F=Y-Y-Y-Y-Y-¥-
| ' g4 22 2 2z 92 2z zZzzzzzz
= Cropr HEEEREEE R 35666566
CAP1005 of o < 0 o ~ o
i ] i
Host Interface level recommend: S E
R

To VIO_SYS Host Level

v
SHravcarss vio_soc
V10_515: Vottage of Host Lovel SBCANG 6 05
Llveea  vees |2
wi_spi cs wost wi_sp1 c5 18
e am oy [ WLsPl C5.
A2 B2 X
us
VIOSYS  snaaveatas vio_soc
SGANS 10 0.5 Debug mode
VCCA  vceB Functional
wi_ser o tost 2] o2 v oo ave
.
us
viosvs  Sumavcanss vio_soc
A 1 05
Llveea  vees |2
WL S 1RO HOST 2 1 wsemo v
(WL_SPI_DOUT_HOST_ 3| A Bl WL _SPI_DOUT 1v8
SRESTooT B B
. s
[y ISCRNLTC) e

Connect to Host SPI Interface.

o1 High - A data to 5 b
(Host 170 level: VIO_SYS) g e e

DIR Low : 8 data to A bus

To 1V8 Host Level

<
—

Connect to Host SPI Interface.
(Host 170 level: 1v8)

WL Debug Logger

R14
or
RES1005

RTTT Debug

RI6
NL_OR
RES1005

=> R3 short to
mode,

ol
t

VBAT_SYS

VBAT_SYS:

VIO LDO

VI0_SOC: 1.62V-1.92V => 1.8V TYP.

RIS
100k
RES1005

us
TPs79718
10203 2.1x

VBATIN

|

FET SWITCH

VBATIN

.
L Y
P A mos0s

2.7V-4.8V => 3.6V TYP |

Internal
Connect to Host GPI0.

cs | Y] A
“”—{ [capioos VN vout i
VBAT Sw_EN | RI7 A AOR 82 B1 cs
— : s o o ce
3 i CAP1005
Ry
Power FET Switch Enable. oo
RES1005 . -
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10. LAYOUT RECOMMENDATION

® RFTrace & Antenna
» 50 ohm trace impedance match on the trace to the antenna.
» Recommended 500hm trace design for PCB layout

Surface Coplanar Line
W Ji.S ]

S —— %Tx Q)

Height Between L1 and L2 (H): %} il
Trace ( 3 mil
14.3 mil
2.1 mil
(S) 10.0 mil
ielectric (Er):
» Move all the high- spee and components far away from the antenna.
» Check ANT vendor or the yout guideline and clearance.

Matching circui Ia ould be as following figure.

® Power Trace

» Power trace for VBAT_IN should be 40mil wide. 1.8V trace should be 18mil wide.
® Ground

» Having a complete Ground and more GND vias under module in layerl for

Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 21
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system stable and thermal dissipation as following figure.
» Have a complete Ground pour in layer 2 for thermal dissipation.
» Increase the GND pour in the 1st layer, move all the traces from the 1st layer to

the inner layers if possible.
» Move GND vias close to the pad.

® Slow Clock

» The slow clock trace should not be routed above or below diﬁ)signals on

other layers.

® Add test points as the list below

Pin name
DC2DC_OUT
NS_UARTD

WL_RS232_RX

éQ
QO

\Q®

WL_UART_DBG Q)
WL _RS$232 TX x

N
é&

Copyright © JORJIN TECHNOLOGIES INC. 2013 Page 22
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CONTACT JORJIN TECHNOLOGY

Headquarters 5F No.28, Lane 141, Sing-ai Rd, Neihu

District, Taipei City 114, Taiwan R.O.C.

Website http://www.jorjin.com.tw

Technical Support davidkuo@ioriin.c‘Ew
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11. HISTORY CHANGES

DO0.1 2012/9/8 Release 0.1
D 0.2 2012/10/12 1. Add module picture

2. Delete Sales contact information

D 0.3 2013/5/13 Update module description with certification infor tion\
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