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1.0 Scope

The scope of this document is to introduce users to Inventek Systems’ evaluation board for the
family of eS-WiFi Module products, and to explain how to take use the platform.

The es-Wifi evaluation board is designed as a complete development platform of the Inventek es-
WiFi serial to Wi-Fi modules. The input to the modules can be UART, SPI or USB, however this
document focus only on the UART interface. The evaluation board is designed for the 44 pin LGA
module with a variety of Cortex M3 microcontrollers (See Section 1.2), with integrated etch
antenna, ceramic antenna or external antenna. All three antenna configurations have passed FCC
and CE testing.

>
i
=
2
=
=
=
=

1.1 Supported Product

Versions

This document covers the following currently available eS-WiFi modules:

ISM4319-M3-L44-C (Ceramic Antenna w/ STM32F103)
ISM4319-M3-L44-E (Printed Micro-strip Antenna w/ (STM32F103)
ISM4319-M3-L44-U (U.FL Connector to external antenna w/ (STM32F103)
ISM4319-M3E-L44-E  (Printed Micro-strip Antenna w/ STM32F205RE)
ISM4319-M3G-L44-E  (Printed Micro-strip Antenna w/ STM32F205RG)

Preliminary - Subject to change EVB User Manual
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2.0 Ordering Information

Device

Description Ordering Number

ISM4319-M3-EVB-E

ISM4319-M3-L44-E (etched antenna w/ Cortex ISM4319-M3-EVB-E

M3 STMF103- 512K flash)

ISM4319-M3-EVB-U/C

ISM4319-M3-L44-E (U.fl connector & Ceramic ISM4319-M3-EVB-UC
antenna w/ Cortex M3 STMF103- 512K flash)

ISM4319-M3G-EVB-E

ISM4319-M3-L44-E (etched antenna w/ Cortex ISM4319-M3G-EVB-E

M3 STMF205- 1M flash)

2.1 Regulatory Compliance

FES1C cE

Regulator Device ID

FCC O7P-ISM4319F1
IC 10147A-ISM4319F1
CE Compliant
RoHS Compliant

The ISM4319F1 is the Inventek part number for the Broadcom BCM4319 Wi-Fi radio SIP.

Preliminary - Subject to change
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FCC Certification Requirements and Statements:

OEM INSTRUCTIONS:
Installation: This module is limited to OEM installation only.

OEM integrators must ensure that the end-user has no manual instructions to remove or install the
module.. OEM’s must comply with FCC marking regulation part 15 declaration of conformity (Section
2.925(e)).

This module is to be installed only in mobile or fixed applications ( Please refer to FCC CFR 47 Part
2.1091(b) for a definition of mobile and fixed devices).

Separate approval is required for all other operating configurations, including portable configurations with
respect to FCC CFR 47 Part 2.1093, and different antenna configurations.

The antenna used with this module must be installed to provide a separation distance of at least 20cm
from all persons, and must not transmit simultaneously with any other antenna or transmitter, except in
accordance with FCC multi transmitter product procedures.

The ISM4319 Module has been designed to operate with the following antennas and gains. Use with
other antenna types or with these antenna types at higher gains is strictly prohibited.

Manufacturer Type of Model Gain dB Type of
Antenna Connector
Inventek U.Fl port W24-SSMA-M | 2.15 Unique
Antenna Connector
Pulse Surface Mount | W3043 1.85 (4 dBic) Permanent
Technology integral
Inventek Trace Antenna | NA 0 Permanent
integral

Preliminary - Subject to change
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The Following FCC Information must be included in the end-user’s operating manual:

FCC Notice-

This device complies with Part 15 of the FCC rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference, and (2) this device must accept

any interference received, including interference that may cause undesired operation.

Note: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates
uses and can radiate radio frequency energy and, if not installed and used in accordance with
the instructions, may cause harmful interference to radio communications.

However, there is no guarantee that interference will not occur in a particular installation. If
this equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipme nt off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

—Consult the dealer or an experienced radio/TV technician for help.

Warning: Changes or modifications to this equipment not expressly approved by manufacturer
could void the user’s ability to operate the equipment.

A clearly visible label is required on the outside of the user's (OEM) enclosure stat the following
text:

Contains FCC ID: O7P-ISM4319F1
Contains IC: 10147A-ISM4319F1

This transmitter module has been certified for FCC Part 15 operation; when installed in a host
device, the host manufacturer is responsible for making sure that the host device with the
transmitter installed continues to be compliant with Part 15B unintentional radiator requirements.

Preliminary - Subject to change EVB User Manual Version 1.2
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Industry Canada User’'s Manual Statements:

IC RSS-210/RSS-Gen Notices:

Operation is subject to the following two conditions: (1) this device may not cause interference, and (2)
this device must accept any interference, including interference that may cause undesired operation of
the device.

Le operation est soumie aux deux conditions suivantes: (1) cet appareil ne peut pas provoquer
d’interferences et (2) cet appareil doit accepter toute interference, y compri le interferences qui peuvent
causer un mauvais foncionnament I'appareil.

Under Industry Canada Regulations, this radio transmitter may only operate using an antenna of a type
and maximum (or lesser) gain approved for the transmitter by Industry Canada. To reduce potential radio
interference to other users, the antenna typ and it's gain should be so chosen that the equivalent
isotropically radiated power (eirp) is not more than necessary for successful communication. Antenna
types not included in the list above, having a gain greater than the maximum gain indicated for that type,
are strictly prohibited for use with this device

Sous la reglementaton d’'Industrie Canada, ce transmetteur radio ne peut fonctionner in utilisant une
antenne d’un type et un maximum (ou moins) gain approuvees pour I'emetteur par Industrie Canada.
Pour reduire le risqué d'interference aux autres utilisateurs, le type d’antenne et son gain doivent etre
choisis de maniere que la puissance isotrope rayonnee equivalente (PIRE) ne depasse pas ce qui est
necessaire pour une communication reussie. Types d'antennes ne figurent pas dans la liste ci-dessus,
ayant un gain supérieur au gain maximum indiqué pour ce type, sont strictement interdites pour une
utilisation avec cet appareil.

Preliminary - Subject to change EVB User Manual
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1.4. Complimentary Documentation

ISM4319-M3-EVB Evaluation Board Specification
AT Command set

Es-WiFi Demo software (includes EVB Drivers)
EVB Users Guide

Quick Start Guide

OrCAD Schematic Symbol

PADS Land Pattern

ISM4319 specification and Product Brief

FCC Test Report

NDA/ SLA documents

YV VVVVVYVVY

3.0 Hardware Interface and Module Operation

The eS-WiFi module supports RS-232 Serial Communications Universal Serial Bus (USB), and
Serial Peripheral Interface Bus (SPI). A Micro-Controller or System Host can easily interface up to
the eS-WiFi module using one of the support hardware interfaces.

The eS-WiFi module has two modes of operation: Human Readable Mode and Machine Readable
Mode.

Preliminary - Subject to change EVB User Manual Version 1.2
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Es-WiFi Module {ul)
BCM4319 Es-WiFi Inputs
Cortex M3 SW 2 SW1
Test Points
Extension Header
na2
LED 7
STM32F
ITAG LED 6
111
Thermistor
EE
LED 3
LED 5
LED 2 FTDI (U2)
; Virtual Comm Port
LED 4 —
§
S
e
uss J10 Es-WiFi Break away
Not Installed  Raget
SV power
(Optional)
USB Can power Board
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3.1 Connector Pin Detalil

11 |
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1009
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3.2 Connector J12 - Expansion Header

3.3Connecter J11 - JTAG

Signal Pin Pin Signal
+3.3V 26 25 GND
CFG1 24 23 GND
CFGO 22 21 GPIO2
GP104 20 19 GPIO1
GPIO3 18 17 GPIOO
SPI_SS_L 16 15 SPI_SCK
SPI_MISO 14 13 SPI_MOSI
UART_RX 12 11 UART_TX
HEADER_SRST_L 10 09 WAKE_UP
GND 08 07 ADC4
ADC3 06 05 ADC2
ADC1 04 03 ADCO
GND 02 01 +3.3V
Signal Pin Pin Signal
+3.3V 01 02 NC
JLINK_TRST_L 03 04 GND
JLINK_TDI 05 06 GND
JLINK_TMS 07 08 GND
JLINK_TCK 09 10 GND
GND 11 12 GND
JLINK_TDO 13 14 GND
JLINK_RESET 15 16 GND
NC 17 18 GND
NC 19 20 GND

Preliminary - Subject to change
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3.4 Connector J8 - JTAG Select

Signal Pin Function
+3.3V 01 Via J9

JLINK_SELECT 02 Common
GND 03 Use J3

3.5 Connector J5 - USB Reset (Future)

Signal Pin Function
GP104 01 Enabled
USB RESET 02 Common
GND 03 Disabled

3.6Connector J7 - External Power

signal Pin
+5.0V Center
GND Shield
3.7 Connector J9 - USB (Virtual Serial Port(VSP)/JTAG/Power)
Signal Pin
USB_5V 01
D- 02
D+ 03
NC 04
GND 05
3.8 Connector J10 (Future)
signal Pin
USB_5V 01
D 02
D+ 03
NC 04
GND 05
Preliminary - Subject to change EVB User Manual Version 1.2
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4.0 Power Supply

The es-WiFi evaluation board can be powered by either USB (Power) or external 5V DC power
adapters. It is recommended that you do not use both USB and external power, select one.

4.1 RS-232 Serial Communication

When the eS-WiFi module is interfaced serially, the serial interface needs to be configured for :
8 bit data, no parity, and one stop bit -- (8-n-1).

4.2 Flow Control

The eS-WiFi module doesn’t require or support Flow Control, so Flow Control should be ‘None
4.3 Supported Baud Rates

The eS-WiFi module support the following serial baud rates:

1200
2400
4800
9600
19200
38400
57600
115200
230400
460800
921600

4.4 Default Serial Configuration

The eS-WiFi module is shipped with the default serial configuration of 115200 baud, 8 data bits, no
party, and 1 stop bits.

Preliminary - Subject to change EVB User Manual
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5.0 Getting Started

5.1 Start the eS-WiFi Demo Software. This can be downloaded from the Inventek Systems web page or
CD and contact sales for the password. Download the file, unzip and run as Administrator. The software
will create an Inventek Systems folder under Program Files on a Windows 32 bit and Program Files (x86)
folder on Windows 64 bit.

http://www.inventeksys.com/products-page/wifi-eval-kits/ism4319-m3-144-e-embedded-serial-to-wifi-
module-duplicate/.

5.2 The Demo software package will create a folder on your PC, called Inventek Please visit the website
for updated documents and software, www.Inventeksys.com. Use the Inventek “ es-WiFi Help
document” for running the evaluation board along with the “AT Command Set document”.

| = S-WiFi Demo

Version 1.0.0.1
Copyright ©® 2012
Inventek Systems, LLC.

etk Sk 25-WiF Demostration Software =
C |_"—']|:_”!J-”: hittp:/ Aaranae inventeksys . com,/

——

5.3 Install Drivers

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. i your device
came with instructions, please read them first.

Driver Name Status

“ Inventek Systems {ibusb... Ready to use
»* FTDI COM Driver Packa... Readyto use
» FTDI COM Driver Packa... Readyto use

Check website for latest version of software

Preliminary - Subject to change EVB User Manual Version 1.2
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5.4 Connect the ISM4319-M3-EVB board to a USB port on your computer. Once the Install device driver
software message have completed the EVB is ready for use.

Now that the drivers have been installed on your PC, plug the USB cable into USB (J9) located next to
the power jack. You do not need DC power to run the evaluation. Power is provided by the USB port.

5.5 Connect to the board by selecting Setup > Serial Port > Configure/Open.

), Inventek Systems eS-WiFl Dema
Menu | Setup | CMD Mode  Protocol  Status  Metwork  Applications  Help

—— | seralPart » Canfigure/Open |
Change Baud Rate  »

Close Port

SEND

You will now configure the VSP (Virtual Serial Port) connection the EVB. You will need to determine what
COM port is attached to the EVB. This can be done by using Windows Device Manager. In this case,
COMb54 is the port connected to the EVB.

The default setting for the EVB is 115200, None, 8, 1.

Preliminary - Subject to change EVB User Manual
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o Serial Port -

Serial Port

Baud Rate

Parity

Data Width

Stop Bits

Click the OK button and press the Reset button on the EVB (SW2). You will now the
the reset banner.

| = Inventek Systems e5-WiFl Dem

Menu  Setup CMD Mode  Protocol  Status Metwork  Applications  Help

Inventek Systems
Embedding Connectivity Everywhere
Copyright (c)2011

The eS-WiFi module is shipped with the default serial configuration of 115200 baud, 8 data bits, no
party, and 1 stop bits.

Preliminary - Subject to change EVB User Manual Version 1.2
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6.0 EVB Top Level Schematic (Page 1 of 2)

USB to UART
JTAG and Reset Switches
I ISM4319 Module N
et " 1 "
g""‘l‘; Vet ok & W% -
e e z =
] T —
a - R Jtae
E %_
: - Breakout Header JLINK Header
s |
":i oply
. e d = I_._
i e Eggi’w oet—
oo GZO e 7
g = - o=
= > e m
T oepE |
oetE |
Mini-USB Port
- -
—0.: -
v e
— o
o
e D
e O
e Ok
P
. =t O secs
0w
= Qo

Note: Second USB port J10 is not installed on the evaluation boards. Please contact Inventek if you
want to use USB or SPI mode.

Typical application circuits please refer to schematic below. For a *.pdf version please visit the Wi-Fi
evaluation board website, www.Inventeksys.com.
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6.1 EVB Top Level Schematic (Page 2 of 2)
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Inventek Systems
A Copyright 2011. Al Rights Reserved
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Title: Canary Breakout Board
Size: Doc.: Rev.:
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3 | 4 | 3 T 2 T 1
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6.2 USB to UART

VCL V3
VCC 3v3 '|'
cio ci ci3
_|_ 10007 T 10onF _|_ 10uF
£
) w2
VEC 33 FT2zazha
20
377 Vool ADBUSD
VCCi2 ADBUS1 o
RS2 K JTaE TOO
T2 VOO ADBUSZ
VCCI4 ADBUSH
12 ADBUSL
(—37| VCORE! ADBUSS
t—37| VCOREZ ADBUSE
—— VCORE3 ADBUST
= ]
i | VRLL ACBUSD
VDL SV_usE Elfy ACBUS1
0 ACBUSZ
ol ACBUSE
- s
- 5
b : ACEUSE
ACBUST
o8 UART
o REF BOBUSO 3% — = i
& ® 14 BOSUS1
: e R
= ] 8 EECS Ed 53 =
253 ¥ 52| EZCE HOBUS4
g;-\_ 3 UH51543-57-7F 2] B8 EREEL VCC 33
w8 i 1 EEDATA BOBUSE
S e 2 BOBUST -
g 3 il osa _ 150R
= D+ 1IMHz 3 BCSUSD .
= HC[E 3 o5C0 BCIUS1 B
CFoGND BCBUS2 = 2
> =
Egd BCEUSS [
-k BCSUS4
it B BCSUSS
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= | — BCSUSTAWRSAVE
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u3 Voo 3 1
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6.3 Connecting Microcontroller to eS-WiFi UART

ISM4319 Module

VDD_3V3 WIFI
o

Dla|=

o ==
C5 C4 C2 C3 Z|a|a
VDD _3v3 WIFI  =|5[5

202F | 2u2F | 100nF | 100nF
1 U1
= el el olele| U1sMa319-M3-L44
UARTTX 2 o™ oo v oos

(mim] 20 5 H

UARTRX__ 21| X 29 g ¢ B narn g;l QEISTS —

- SSN ==

JTAG TMS 4 - o [SZSPISCK

JTAG TCK___ 5 WR legg 31_SPL_MISO

JTAG 1D 5 > [[30 SPL_MOS|

JTAG 1007 %b (@"F?:_l' 20 CEG1

JTAG TRST 8 -FG1T g cran

ADCA g | TRSTN CFGO 37 Gpioa

ADC3 10 | ADC4 GPIO4 '35 GPI03

ADC2 11 | ADC3 GPIO3 55 GpIo?

ADC1 17 | ADC2 GPIO2 57 GpI07

ADCO 73 | ADCT GPIOT —535pon

ADCO GPIOO
Oooooooooooooo
2222222222222

OO0 OO0

5 Rl el 15 o e Ko A R e Al ;

Preliminary - Subject to change EVB User Manual Version 1.2

21



C Inventek Systems

S
ooy Comechity Evvtee DOC-UM-20040-1.3 EVB User Manual

6.4 JTAG and Reset Connections

JTAG and Reset Switches
VCC_3V3
U9
VCC_3V3 74ACT08SC C25 | |100nF
[ I
1 Ry 10K USB JTAG TRST 1 J 14 =
R35 Y\ O0K___JLINK TRST 7 T3 JLINK TCK
VA 12 USB JTAG TCK
VCC 3V3 JTAG TRST 3 d
11 JTAG TCK
LR 10K USB JTAG TMS 4 T0___JLINK 1D
R37_A\IAAJOK__JLINK_ TS 5 9 _USB JTAG TDI
TAG THS Ty
AR 7 d 8 JTAG TDI
R3O A AR JLINK TS ]
Mount Dohm to R39
to use SWD
) u10
NC7SZ11P6X
USB_SRST 1 6  HEADER SRST
VCC _3V3
[ 1
2 5 | €26 | |100nF |||.
L ] 1
JLINK RESET 3 4 SRST
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6.5 eS-WiFi Programming Options
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6.6 eS-WiFi USB Direct Connection Option
(Contact Inventek for this mode)
L} L}
Mini-USB Port
J10
= E%l UH51543-57-7F _
<o\ VDD_SV_USB T
2383 cis
E g E 100nF
-1 1 37 [1000F us T
e I ||' USBLC6-2P6 .
— ps 3 ] y ; o1 101 g R4 . ~OR USB_DM
== NC % | -I|| 54 GND VBUS [— VDD_5V_USB USB DB
el e 02 o2 R 0R
Dol e
532D -
Z‘;T RE1
1K5
(=]
e 3 2 VDD_SV_USB
VCC_WI 2 2 A
C. Q2
J— R62 —| MMBT22228WT1G
M
VDD_SV_USB | RZZ A AOK R&Wﬂ,_“h
o
- 3 2
vee_ava
a3
~| MMBT2ZZZAWTIG
RET
47K
GPIO4
R AR

Note: Second USB port J10 is not installed. This is a direct USB connection to the es-WiFi module. This
evaluation board is for UART only. Contact Inventek is you are interested in USB
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6.7 eS-WiFi Test points and Sensor Inputs

Power and LEDs=s

WO IVE W

OGP LESE o -

Lo | s T .
Lt 1 T T~

VOO,_i2 =

¥oO_1a

(BN

Errata: Current measurements are not supported with the EVB. U5 pins 4 and 5 are reversed on the PCB.
So you cannot take current measurements as delivered. Inventek will fix this on our future EVB builds.
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VCC _3v3 VCC_3V3
Uit
SST25VF080B-50-41-S2AF .
1
ADC4/SPI_MOSI R41 OR 5 8 | | 100nF |
ADC2/SPLSCK RAZ " 0R 55 VDD ] i
2% SCK .
7 2 R44 OR__ADC3/SPI_ MISO
. HOLD# SO Sa%
ADC1/SPI 8§ L piin
e Slwee  vss —4—_[_
R68 =
O > 4K
JZ
5-146277-2
sW1
- PTSB45-5-M-43-TR-LFS
PIO0 R45 OR ]
2% 0 © 1
swz2
PTSB45-5-M-43-TR-LFS a3
GPIO1 R46 , s AOR 1. sthm 3 PPTC132LFBN-RC
1 2 I
VCC_3va} I
GPIO3 R49 OR 3 ADCO 3 4 _ADCI/SPLSS L .y
AAA D QADCZERISCR 5 ADCHRPr s —ADC1ISPLSS L
GPIO4 RS0 oR ADC2/SPLSCK o> aptarsprmosT 72 DC3/SPI_MISO
AAA ADC4/SPI_MOSI Lial L . Iﬁ‘
992
VCC_3v3 12‘::3 g::‘é
GPIOD GPIOD 17 8 GPIO3 QP
GPIOT 19 0 GPIO4
- GPIO1  Hers = e GPIO4
47K R70 R71 GPI02 S T00—5,
220R 220R EX_GPIO: J.T—o 0—'_26
| 00 NGCC_ava
ADCO R51 \ A ~OR o
- o Note: Use traces to power and gnd nets of the connectors.
R48 LeDs W LED7
10K Green [N, Red
-~ N
™ \
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Document Revision History

Date Name Description Revision File Name
1/02/11 MFT Initial Creation 1.0 User Manual Initial Release
3/27/11 MFT Added FCC IC and Canada 11 Update
5/7/2011 MFT ERRATTA 1.2 Current measurement bug

Preliminary - Subject to change

26

EVB User Manual



CDlnuentek Systems

S
ooy Comechity Evvtee DOC-UM-20040-1.3 EVB User Manual

Inventek ystems

Embedding Connectivity Everywhere

Inventek Systems
2 Republic Road
Billerica, MA 01862
Www.inventeksys.com

Preliminary - Subject to change EVB User Manual Version 1.2
27



