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1. General Description

AzureWave Technologies, Inc. introduces the pioneer of the IEEE 802.11 b/g/n WIFI M.2
module --- AW-NM191NF. The AW-NM191NF IEEE 802.11 b/g/n WIFI M.2 module is a highly
integrated wireless local area network (WLAN) solution to let users enjoy the digital content
through the latest wireless technology without using the extra cables and cords. It gnables a
high performance, cost effective, low power, compact solution that provides SDWB
interface to host processor.

Compliance with the IEEE 802.11b/g/n standard, the AW-NM191NF uses Dijrecth\Sequernce Spread
Spectrum (DSSS), Orthogonal Frequency Division Multiplexing (OFDM), DBP DQPSK, CCK and
QAM baseband modulation technologies. A high level of integration and full* ation of the power
power requirements

Privacy (WEP) with Temporal Key Integrity Protocol
(AES)/Cipher-Based Message Authentication Code
Infrastructure (WAPI) security mechanisms. For the
NH387L support 802.11e Quality of Service (QgdS).

Advanced Encryption Standard
1 WLAN Authentication and Privacy
pice and multimedia applications the AW-

A high level of integration and full imp ntatiorof the power management functions specified

in the IEEE 802.11 standard minimiz@, system)power requirements by using AW-NM191NF.

AW-NM191NF module adopts Marvell 88W8801 solution.
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2. Key Features

High speed wireless connection up to 72.2 Mbps for Wi-Fi

2 antennas to support 1(Transmit) x 1(Receive) diversity technology

Low power consumption and high performance

Enhanced wireless security

USB 2.0 device interface with LPM support

SDIO 2.0 device interface (1-bit SDIO, 4-bit SDIO transfer modes at full clock an p. 10" 50

ok wpnE

MHZz) (&
Note: This module supports both USB and SDIO interfaces, but default setting.i B intérface. To bring
up SDIO interface, one extra 10K resistor is needed to pull low.
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3. Specifications Table

Model Name

Product Description

AW-NM191NF
Wireless LAN M.2 Module

WLAN Standard
Major Chipset

Host Interface

IEEE 802.11b/g/n, Wi-Fi compliant
Marvell 88wW8801

WLAN : SDIO/USB
ANT2: WIFI-TXIRX  anr2[ @)

Antenna [— Top Side
ANTL: WIFI-TX/RX ~ ANT1©
Dimensions 12 mm X 16 mm x 1.95 mm
Weight TBA
Operating Conditions
Voltage 3.3V+-10%
Operating: -40 ~ 85°C
Temperature Storage: -40 ~ 85°C
Humidity Operating: <95% (non condensing) ; Storage: <95% (non condensing)

Electrical Specifications

Frequency Range

Number of Channels

Modulation

Output Power

Receive Sensitivity

Data Rates

Security

2.4 GHz ISM Bands: 2.412-2.472 GHz, 2.484 GHz

® 802.11b: USA, Canada and Taiwan 1- 11
B Most European Countries 1- 13
B Japan 1-14
® 3802.11g: USA and Canada 1- 11
B Most European Countries 1- 13
802.11n(2.4G): North America 1- 11
B Most European Countries 1- 13

802.11g/n: OFDM
802.11b: CCK(11, 5.5Mbps), DQPSK(2Mbps), BPSK(1Mbps)

802.11b: 17+/-1.5dBm (11Mbps)
802.11g: 14+/-1.5dBm (54Mbps)
802.11n @2.4GHz: 13 +/-1.5dBm (HT20 MCS7?)

802.11b: less than -76 dBm (11Mbps)
802.119: less than -65 dBm (54Mbps)
802.11n: less than -64 dBm at HT20 MCS7

802.11h: 1, 2, 5.5, 11Mbps
802.11q: 6, 9, 12, 18, 24, 36, 48, 54Mbps
802.11n: up to 72.2Mbps

WPA™- and WPA2™- (Personal) support for powerful encryption and
authentication
AES and TKIP acceleration hardware for faster data encryption and 802.11i
compatibility
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Secure Easy Setup™ for simple Wi-Fi® setup and WPA2/WPA security
configuration

Wi-Fi Protected Setup (WPS)

WEP

WMM / WMM-SA

CKIP(Software)

HBM +-2KV
CDM +-500V

ESD test condition

Operating System
Compatibility

Regulatory CE and FCC

TBA
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4. Electrical Characteristics

4.1 Absolute Maximum Ratings

Parameter
VIO 1.8V/3.3V digital I/0 power suppl : : v
g P PPy - 3.3 4.0 \ ¢
- 1.8 2.2 I
VIO_SD 1.8V/3.3V digital I/O SDIO power supply 33 OA\\,{»
= . l . )
33V | 3.3V I/O power supply - 33 R

4.2 Recommended Operating Conditions

Parameter
VIO 1.8V/3.3V digital I/O power supply fw\' ' \%
: 3.3 3.63
o 1. 1.8 1.98
VIO_SD 1.8V/3.3V digital /0O SDIO power sup \%
N I) 2.97 3.3 3.63
3.3V 3.3V I/O power supply ,( )N 2.97 3.3 3.63 \%

4.3 Power up sequengi
A

3.3VVI0 /

,« PCn EH mﬁ‘é/

- —»
Intemal 5ms
POR
i
1
1
i
i
e !
1 |
] 1 .
i i
Strapll I ! |
ira| nternal 1 )
p;{EsETn ! I Boot ROM execufion
starts, and Firmware

I download begins
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4.4 SDIO Host Interface Specifications

Referred from Marvell hardware specifications

SDIO Protocol Timing Diagram \\ )

< fep

Clock 4/ )K g ! )K—
«— Tisu —P4_T\H—Pi
Input // ( *
"—'!TODLY
Output / X %/

N

|

e

SDIO Protocol Timing Diagram—High &Ap@'\d M

Clock _JL i‘ 7£ )‘—
— Ty —re—TH
input / X /
« Tooty o ke Ton %
77X o
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SDIO Timing Data

Parameter Condition [ Max
Normal 0 25
fop CLK Frequency - MHz
High Speed 0 75
Normal 10
Tww CLK High Time _ . - A
High Speed 7 - V
Normal 10
Tw CLK Low Time - Q»
High Speed 7 |
Vo W 7
Normal 5 \
Tisu Input Setup Time - - ns
High Speed 6 yas\\\
14
Normal 5 1
Tin Input Hold Time _ q -
High Speed 2 A‘\

TooLy Output Delay Time - ’(0()\\,).' 7.33
Ton Output Hold Time High Speed @y - -
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5. Pin Definition

5.1 Pin Description (1216 M.2 Solder down)

PIN No. Definition Description Type Vfét\ige
1 TMS JTAG controller select (input) Input VIO
2 TCK JTAG test clock (input) Input VIO
3 TDI JTAG test data (input) Input ‘ VIO
4 3.3V 3.3V Power supply. VCC -
5 3.3V 3.3V Power supply. VCC -
6 GND Ground. GND -
7 TDO JTAG test data (output) Input VIO
8 NC No connect to gold fingers. Floating -
9 NC No connect to gold fingers. Floating -
10 NC No connect to gold fingers. Floating -
11 NC No connect to gold fingers. Floating -
12 NC No connect to gold fingers. Floating -
13 NC No connect to gold fingers. Floating -
14 NC No connect to gold fingers. Floating -
15 NC No connect to gold fingers. Floating -
16 NC No connect to gold fingers. Floating -
17 GND Ground. GND -
18 NC No connect to gold fingers. Floating -
19 NC :No connect to gold fingers. Floating -
20 GND ‘Ground. GND -

Boot Options and Host Interface Selection
21 CONJ0] ‘oo = UART (debug) Input 1.8V
01 = reserved
22 CON[J 12 z 325(;22’:;)3""6"' ,CONO=>Low) Input 1.8V
23 GND Ground. GND -
24 NC No connect to gold fingers. Floating -
25 NC No connect to gold fingers. Floating -
26 GND Ground. GND -
27 NC No connect to gold fingers. output -
28 NC No connect to gold fingers. Floating -
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29 NC
30 NC
31 NC
32 GND
33 NC
34 NC
35 GND
36 NC
37 NC
38 GND
39 NC
40 NC
41 GND
42 GPIO0
43 HOST_WAKE
44 SD_VIO
45 PDN
46 GPIO1

47 SDIO DAT3

48 SDIO DAT2
49 SDIO DAT1

50 SDIO DATO
51 SDIO CMD

52 SDIO CLK

53 NC
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No connect to gold fingers.
No connect to gold fingers.
No connect to gold fingers.
Ground.

No connect to gold fingers.
No connect to gold fingers.
Ground.

No connect to gold fingers.
No connect to gold fingers.
Ground.

No connect to gold fingers.
No connect to gold fingers.
Ground.

GPIO

Host-to-SoC Wakeup (input)

I/0 SDIO Power Supply

Full Power-Down (active low)

0 = full power-down mode

1 = normal mode

» Connect to power-down pin of host or 3.3V

» External host required to drive this pin high for normal
operation

» No internal pull-up on this pin.

GPIO

SDIO 4-bit Mode: Data line Bit[3]

SDIO 1-bit Mode: Reserved

SDIO SPI Mode: Card select (active low)
SDIO 4-bit Mode: Data line Bit[2] or read wait (optional)
'SDIO 1-bit Mode: Read wait (optional)
'SDIO SPI Mode: Reserved

SDIO 4-bit Mode: Data line Bit[1]

,SDIO 1-bit Mode: Interrupt

SDIO SPI Mode: Interrupt

'SDO s tristate when SCSn is inactive.
Enables multiple devices driving SDO line.
SDIO 4-bit Mode: Data line Bit[0]

SDIO 1-bit Mode: Data line

SDIO SPI Mode: Data output

SDIO 4-bit Mode: Command/response (input/output)
SDIO 1-bit Mode: Command line

SDIO SPI Mode: Data input

USB Mode: USB_VBUS_ON (input)

SDIO 4-bit Mode: Clock input

SDIO 1-bit Mode: Clock input

SDIO SPI Mode: Clock input

No connect to gold fingers.
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Floating
Floating
Floating
GND
Floating
Floating
GND
Floating
Floating
GND
Floating
Floating
GND
Input/Output
input
VCC

VCC

Input/Output

Input/Output

Input/Output

Input/Output

Input/Output

Input/Output

Input

Floating

www.azurewave.com

VIO
1.8V

3.3Vv/1.8V

VIO

SD_VIO

SD_VIO

SD_VIO

SD_VIO

SD_VIO

SD_VIO
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54 NC
55 NC
56 NC
57 GND
58 NC
59 NC
60 NC
61 NC
62 GND
63 NC
64 NC
65 NC
66 GPIO3
67 GPIO2
68 GND
69 USB_D+
70 USB_D-
71 GND
72 3.3V
73 VIO
74 GND
75 GND
76 GND
77 GND
78 GND
79 GND
80 GND
81 GND
82 GND
83 GND
84 GND
85 GND
86 GND
87 GND
88 GND
89 GND

d by wireless

No connect to gold fingers.
No connect to gold fingers.

No connect to gold fingers.

Ground

No connect to gold fingers.
No connect to gold fingers.
No connect to gold fingers.

No connect to gold fingers.

Ground.

No connect to gold fingers.
No connect to gold fingers.

No connect to gold fingers.

GPIO
GPIO

Ground.

USB Serial Differential Data Positive
USB Serial Differential Data Negative

Ground.
3.3V Power supply.
3.3V Power supply.
Ground.
Ground.
Ground.
Ground.
'Ground.
‘Ground.
1Ground.
'Ground.
Ground.
Ground.
Ground.
Ground.
Ground.
Ground.
Ground.

Ground.

Floating
Floating
Floating
GND
Floating
Floating
Floating
Floating
GND
Floating
Floating
Floating
Input/Output
Input/Output
GND
Input/Output
Input/Output
GND
VCC
VCC
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

www.azurewave.com
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90 GND Ground. GND -
91 GND Ground. GND -
92 GND Ground. GND -
93 GND Ground. GND -
94 GND Ground. GND -
95 GND Ground. GND ‘ -
96 GND Ground. GND -
G1 GND Ground. GND -
G2 GND Ground. GND -
G3 GND Ground. GND -
G4 GND Ground. GND -
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6. Mechanical Information

Wi-Fi ANT1

Wi-FI ANTZ2
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Top View Right View

Tolerances unless otherwise specified i £0.15mm
N
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/. FCC Statement

Federal Communication Commission Interference Statement

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.

This equipment has been tested and found to comply with the limits for a Class B digital dexice, pursyant
to Part 15 of the FCC Rules. These limits are designed to provide reasonable protectian ag rmful
interference in a residential installation. This equipment generates, uses and can radiate radiofrequency
energy and, if not installed and used in accordance with the instructions, may c harmful’ interference
to radio communications. However, there is no guarantee that interference ¥ ccur in a particular

installation. If this equipment does cause harmful interference to radio o%n reception, which can
g

be determined by turning the equipment off and on, the user is to try to correct the

interference by one of the following measures:

- Reorient or relocate the receiving antenna. \

- Increase the separation between the equipment and rec &

- Connect the equipment into an outlet on a circuit diff t to which the receiver is
connected.

- Consult the dealer or an experienced radio/TV, f r help.

FCC Caution: Any changes or modification te ly approved by the party responsible for
compliance could void the user's authorj rate this equipment.

This transmitter must not be co-located ore@perating in conjunction with any other antenna or transmitter.

Radiation Exposure St nt:

This equipment compli i radiation exposure limits set forth for an uncontrolled environment.
This equipment sho installed and operated with minimum distance 20cm between the radiator &
your body.

This devi %e tested for compliance to FCC Part 15.247 and is intended only for OEM
integr un he following conditions:

r
1) ant must be installed such that 20 cm is maintained between the antenna and users.
2) Th mitter module may not be co-located with any other transmitter or antenna.
3) Thisytransmitter module is tested as a subsystem and its certification does not cover the FCC Part

15 Subpart B (unintentional radiator) rule requirement applicable to the final host. The final host will
still need to be reassessed for compliance to this portion of rule requirements if applicable.

4) The following antennas have been certified for use with this module; antennas of the same type with
equal or lower gain may also be used with this module.

|nspi'ed by wireless
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Ant. Gain (dBi)| Freguency Cable Cable
) Antenna | Cnonector
Brand Model Including cable range Tuoe Tvoe Loss Length
loss MHztoMHz) | P L @B) | (cm)
MAG.LAYERS | MSA-4008-25GC1-A2 2.98 2400~2500 PIFA I-PEX 4 NA 15
5.16 5150~5850

OEM integrator is still responsible for testing their end-product for any additional complian

As long as all conditions above are met, further transmitter test will not be required. However, th
c
requirements required with this module installed

rtain laptop
is no longer

IMPORTANT NOTE: In the event that these conditions cannot be met (for e
configurations or co-location with another transmitter), then the FCC authgriz
umstances, the OEM

considered valid and the FCC ID cannot be used on the final product
integrator will be responsible for re-evaluating the end product (in transmitter) and obtaining a
separate FCC authorization. Q&

End Product Labeling

This transmitter module is authorized only for use in dé ere the antenna may be installed such
that 20 cm may be maintained between the antenn ars. The final end product must be labeled in

a visible area with the following: “Contains FCC ID: TLZ-NM191NF”. The grantee's FCC ID can be used
only when all FCC compliance requirements’are me

Manual Information to the End Us
The OEM integrator has to be aware not rovide information to the end user regarding how to install

or remove this RF module in thie u nual of the end product which integrates this module.
The end user manual shall ih¢lude allrequired regulatory information/warning as show in this manual.
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