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AMW007 Å Embedded Wi-Fi Networking Solutions 

Disclaimer 

While the information provided in this document is be-
lieved to be accurate, it is under development and Zentri 
reserves the right to make changes without further no-
tice to the product described herein to improve reliabil-
ity, function, or design, and makes no guarantee or war-
ranty concerning the accuracy of said information, nor 
shall it be responsible for any loss or damage of whatever 
nature resulting from the use of, or reliance upon, such 
information. Zentri makes no warranties of any kind, 
whether express, implied or arising by custom or course 
of trade or performance, and specifically disclaims the 
implied warranties of title, non-infringement, merchant-
ability, or fitness for a particular purpose. 

No part of this document may be copied, reproduced, 
stored in a retrieval system, or transmitted, in any form 
or by any means, electronic, mechanical, photographic, 
or otherwise, or used as the basis for manufacture or sale 
of any items without the prior written consent of Zentri. 

Trademarks 

Zentri and the Zentri logo are trademarks of Zentri. Other 
trademarks in this document belong to their respective 
owners. 

Copyright © 2016 Zentri. 

All rights reserved. 

Document Number: ADS-M007 

Release Date: TBD 

Contact 

https://www.zentri.com/support/ 

About this Data Sheet 

This document provides information on the  
AMW007 802.11b/g/n Wi-Fi networking module from 
Zentri.  Specifications for the module I/O, peripherals the 
WLAN subsystem were compiled from vendor 
datasheets and measured data. 

Organization 

This data sheet is organized into the following sections: 

¶ Features & Applications 

¶ General Description, Section 1 

¶ Block Diagram, Section 2 

¶ Electrical Specifications, Section 3 

¶ WLAN RF Specifications, Section 4 

¶ Pinout and Signal Descriptions, Section 5 

¶ Design Guidelines, Section 6 

¶ Regulatory Certification, Section 7 

¶ Packaging, Handling & Storage, RoHS, Section 8 

¶ Ordering Information, Section 9 

¶ Revision History & Glossary, Section 10 

¶ References, Section 11 
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AMW007 Data Sheet 
Embedded Wi-Fi Networking Solution 

 

Features 
¶ Self-contained ultra-low power Wi-Fi module with 

industry standard SSL/TLS secure TCP/IP network 
stack. 

¶ Integrated SPI-serial flash for software upgrades 
and user accessible read/write file system 

Wi-Fi 

¶ Single band 2.4GHz IEEE 802.11b/g/n 1x1 Wi-Fi 
transceiver 

¶ Includes support for all Wi-Fi security modes includ-
ing Open, WEP, WPA, and WPA2-PSK 

Microprocessor 

¶ 32-bit application processor 

¶ Operates up to 60MHz core frequency 

Interfaces* 

¶ UART: 1 x 4-wire, 1 x TX only up to 4.5Mbit/s 

¶ GPIO: Up to 8 GPIOs (overlaid with peripherals) 

¶ A/D converter: 1 x 10-bit resolution  

¶ PWM: Up to 4 PWM outputs  

¶ Wake-up: Wake pin for ultra-low power operation 
     *Some interfaces share module pins 

Operational & Radio 
¶ Single operating voltage : 3.3V (typical) 

¶ Operational Temperature Range: -40°C to +85°C 

¶ Size : 12 x 11 x 1.8mm (0.47έ Ȅ лΦ43έ Ȅ лΦ08έύ 

¶ Weight : 0.03 oz (1g) 

¶ Current consumption @ 3.3V, 25°C 
-  Standby : 0.9mA 
-  Deep sleep / RTC : 20 / 60µA 
-  Sleep (Memory Retention) : 0.31mA 
-  Wi-Fi Powersave : 0.86mA (DTIM = 3) 
-  Active receive : 65mA 
-  Active transmit :  

Á 100mA @ +0dBm 
Á 200mA @ +18dBm 

¶ Maximum RF transmit power 
-  802.11b/g : +20 dBm 
-  802.11n : +16 dBm 

¶ Minimum Receive sensitivity 
-  802.11b/g : -93 dBm 
-  802.11n : -85 dBm 

Applications 
¶ Industrial, M2M and Home Automation 

-  Environmental monitoring 
-  Energy monitoring 
-  Wireless sensing, remote data logging 
-  HVAC, power, light, & thermostat control 
-  Appliance control 

¶ Security 
-  Cameras, Doors/Window monitoring 
-  Alarms, Smoke Detectors 
-  Door and entry control 

¶ Health & Fitness 
-  Fitness Equipment 
-  Home health monitoring e.g. weight scales 

¶ Consumer 
-  Audio, Toys, Robots 

http://zentri.com/
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1 General Description 
The AMW007 module from Zentri provides an advanced 
stand-alone Wi-Fi and networking solution. 

An integrated module avoids difficult RF layout and ena-
bles designers to rapidly embed Wi-Fi and secure net-
working functionality into virtually any device.  

The ZentriOS embedded connected operating system, 
pre-programmed into all modules, may be used to fast-
track module integration into end-products. 

With dimensions of just 12mm x 11mm and a wide tem-
perature range, the module is suitable for integration 
into most embedded applications. 

The Wi-Fi device includes an integrated RF transmit 
power amplifier and provides superior    Wi-Fi perfor-
mance and full compatibility with all 2.4GHz 802.11b/g/n 
Wi-Fi networks.  

The AMW007 microcontroller core operates at a fre-
quency of 80MHz.  

The AMW007 module offers extensive I/O and periph-
eral interfaces listed below, and provides  
additional interface combinations by leveraging  
multiplexing and alternate function capabilities. 

 

¶ 1 x 4-Wire UART interface 

¶ 8 x GPIOs 

¶ 1 x 10-bit A/D converters 

¶ 4 x PWM outputs 

¶ 1 x ultra-low power wake input 

 
 
The module is powered by a single 3.3V power supply. 
 
Various powersave modes offer ultra-low power opera-
tion. Wake from low power sleep mode is possible using 
IO pins or the internal real-time clock, and wake from ul-
tra-low power standby mode is achieved using the dedi-
cated wake pin.  

The module has FCC & IC modular approval for use in the 
United States and Canada, CE approval for use in Europe 
and related approvals for use in other countries. 

 

1.1 ZentriOS 
This document is designed to cover the physical and 
electrical characteristics of the AMW007 module.  For in-
formation on ZentriOS see http://docs.zentri.com/zen-
trios/wl/latest/ 

 

 

 

 

 

 

 

http://zentri.com/
http://docs.zentri.com/zentrios/wl/latest/
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2 Block Diagram
Figure 1 is a block diagram of the AMW007 module. The 
main components of the module are a Wi-Fi System-on-
Chip (SoC) and the quad-SPI serial flash. The processor 
and peripherals are driven by a 40MHz crystal. An on-
board 2 MByte serial flash chip may be used to store user 

applications, data and configuration, and firmware im-
ages as part of the Zentri secure over the air (OTA) up-
date process. 

 

Figure 1.  AMW007 Architecture 
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3 Electrical Specifications 

3.1 Absolute Maximum Ratings 

CAUTION! The absolute maximum ratings in Table 1 and Table 2 indicate levels where permanent damage to the device 
can occur, even if these limits are exceeded for only a brief duration. Functional operation is not guaranteed under 
these conditions. Operation at absolute maximum conditions for extended periods can adversely affect long-term re-
liability of the device. 

Table 1.  Absolute Maximum Voltage Ratings 

Symbol Ratings Min Max Unit 

VDD External power supply voltage -0.3 3.6 
V 

Vin Input voltage on any other GPIO pin GND - 0.3 VDD + 0.4 

Table 2.  Absolute Maximum Environmental Ratings 

Characteristic Note Min Max Unit 

Storage Temperature ς  -40 +125 °C 

Relative Humidity Non-condensing (storage) ς 65 % 

Electrostatic Discharge (HBM) TEMP=25°C  2 kV 

Electrostatic Discharge (CDM) TEMP=25°C  0.5 kV 

Maximum Soldering Temperature IPC/JEDEC JSTD-020  260 °C 

 
3.2 Recommended Operating Conditions 

Functional operation is not guaranteed outside the limits shown in Table 3 and Table 4, and operation outside these 
limits for extended periods can adversely affect long-term reliability of the device. 

 DC Operating Conditions 

Table 3.  Recommended DC Operating Conditions 

Symbol Ratings Min Typ Max Unit 

VDD1 External power supply voltage 3.0 3.3 3.6 V 

Notes:  
1. The performance of the Wi-Fi subsystem is degraded significantly at low voltages 

http://zentri.com/
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 Environmental Conditions 

Table 4.  Recommended Environmental Conditions 

Characteristic Note Min Max Unit 

Ambient Temperature Limited by crystal specification -301 +85 °C 

Relative Humidity Non-condensing (operating) ς 85 % 

Notes:  
1. If you require an extended temperature range, contact Zentri. 

3.3 Power Consumption 

Table 5.  Power consumption (VDD_3V3, VDD_WIFI, VBAT @ 3.3V) 

Parameters Min Typical Max Unit 

Transmit @ +18dBm  200  mA 

Transmit @ +12dBm  150  mA 

Transmit @ +0dBm  100  mA 

Receive  50  mA 

Application running, radio off  25  mA 

Sleep  10  µA 

Power up, 70ms boot time  15  mA 

 

3.4 Digital IO Characteristics 

All digital IO pads are bidirectional, non-inverting and tri-state. Each pad includes an input and an output buffer with 
tristate control inputs. When the AMW007 is powered down, all output enable signals can be set to hold high or low 
to minimize power consumption. 

The hold functionality introduces some positive feedback into the pad. Hence, the external driver that drives the pad 
must be stronger than the positive feedback. The required drive strength is however small ς in the range of 5uA. 

 
Table 6. Digital IO Characteristics 

Parameters Min Max Unit 

Input low voltage -0.3 0.25 x VDD V 

Input high voltage 0.75 x VDD 3.6 V 

Input leakage current  50 µA 

Output low voltage  0.1 x VDD V 

Output high voltage 0.8 x VDD  V 

Input pin capacitance  2 pF 

http://zentri.com/
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Parameters Min Max Unit 

Maximum drive capability  12 mA 
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4 WLAN RF Specifications 
Unless otherwise stated, the specifications in this section apply when the operating conditions are within the limits 
specified in Section 3.2, Recommended Operating Conditions. Functional operation outside these limits is not guaran-
teed. 

All specifications are measured by connecting directly to either of the antenna ports via a short PCB trace with the 
other antenna port terminated in 50 ohms. 

4.1 Summary WLAN Specifications 

Table 7.  Summary WLAN Specifications 

Feature Supported Description 

WLAN Standard IEEE 802.11b/g/n 1x1 SISO 

Frequency Band 2.412 GHz  ς 2.484 GHz 

WLAN Channels Channels 1 ς 14 

Data Rates 802.11b (1, 2, 5.5, 11 Mbps) 

802.11g (6, 9, 12, 24, 36, 48, 54 Mbps) 

802.11n (HT20 MCS0-MCS7) 
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4.2 WLAN Specifications 

Table 8.  WLAN Receiver Performance Specifications 

Parameter Condition/Notes Min Typical Max Unit 

Frequency Range ς  2412 ς 2484 MHz 

Operating Temperature1 ς -40 ς +85 °C 

Receive Sensitivity2 

(8% PER for 1024 octet PSDU) 
at either antenna port 

1 Mbps DSSS ς -98 ς 

dBm 11 Mbps CCK ς -91 ς 

Receive Sensitivity2 

(10% PER for 1000 octet 
PSDU) at antenna port 

6 Mbps OFDM ς -93 ς 

dBm 54 Mbps OFDM ς -75 ς 

Receive Sensitivity2 

(10% PER for 4096 octet 
PSDU) at either antenna port.  

6.5 Mbps MCS0, HT20  

65 Mbps MCS7, HT20 

ς 

ς 

-85 

-72 

ς 

ς dBm 

Transmit power @ 72.2Mbps  14 15 16 
dBm 

Transmit power @ 1MBps  18 19 20 
dBm 

Notes: 
1. Operation below -20°C and above +65°C with parameter derating per Note 2 
2. Derate receive sensitivity by 1.5dB for operation between temperatures of -40°C to -20°C and 65°C to 85°C 
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5 Pinout and Signal Descriptions 

5.1 Pinout 

A top view of the AMW007 pinout is depicted in Figure 2. All dimensions are in thousands of an inch. A recommended 
footprint is provided in Section 6.1. 

Figure 2.  AMW007 Pinout (TOP View ς Pins NOT visible from top!) 

 

5.2 Pin Description 

Table 9.  AMW007 Pin Definitions 

Pin Name Type1 Primary Function  Alternate & Other Function(s) 

1 GND S Ground - 

2 - NC - - 

3 WAKE O WAKE - 

4 - NC - - 

5 GPIO_0 I/O GPIO /  Factory Reset PWM_0 

6 GPIO_1 I/O GPIO PWM_1 

7 UART_RX I/O - - 

8 UART_TX I/O - Boot Control3  
(onboard 10k pull down resistor) 

 

http://zentri.com/
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9 GPIO_2 I/O GPIO Boot Control3 
DEBUG_UART_TX 
(onboard 2.2k pull up resistor) 

10 GND S Ground - 

11 GPIO_3 IO GPIO Boot Control3 
(onboard 2.2k pull up resistor) 

12 GPIO_4 I/O GPIO PWM2 

13-19 - NC - - 

20 GND S Ground - 

21 GPIO_5 I/O GPIO - 

22-25 - NC - - 

26 RESET_N I RESET - 

27 GPIO_6 I/O GPIO UART_CTS 

28 GPIO_7 I/O GPIO UART_RTS 

29 GND S Ground - 

30 - NC - - 

31 GND S - - 

32 ANTENNA A ANTENNA2 - 

33 GND S Ground - 

34 CHIP_EN I Chip Enable VDD = Enable module  
GND = Deep Sleep Mode 

35 ADC A ADC - 

36 - NC - - 

37 GND S Ground - 

38 VDD S Power Supply +3.3V nominal 

Notes: 
1. I = Input, O = Output, S = Supply, A = Analog, NC = No Connection (Do not connect to ground) 
2. The Wi-Fi Antenna pin is AC-coupled and has a nominal 50 ohms output impedance. 
3. The Boot Control pins must be at the following levels immediately after a reset in order for the module to 

boot correctly: UART_TX = GND, GPIO_2 = VDD, GPIO_3 = VDD 
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6 Design Guidelines 

6.1 Recommended PCB Footprint 

All dimensions in Figure 3 are in thousands of an inch unless otherwise marked. 

Figure 3.  AMW007 Recommended Footprint (Top) 

 

 
 

6.2 Routing Recommendations 

When designing a carrier board, the addition of ground fill directly underneath the AMW007 module, rather than signal 
or power traces, is recommended. All ground pads adjacent to antenna pins must be connected to a solid ground 
plane. Failure to comply with these recommendations may result in degraded performance of WLAN functionality. 
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