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1. General Description

1-1. Product Overview and Functional Description

AzureWave Technologies, Inc. introduces the first IEEE 802.11b/g/n WLAN, BT+BLE, GPS and FM
TX/RX combo module - AW-NH580. The module is targeted to mobile devices including, Digital Still
Cameras (DSCs), Portable Media Players (PMPs), Portable Navigation Devices (PNDs); Personal
Digital Assistants (PDAs), Tracking Devices, Gaming Devices, and mobile phones which need spnall

footprint package, low power consumption, multiple OS support. By using AW-NH580, t omers
can easily enable the Wi-Fi, BT, GPS and FM embedded applications with the behefits of high design

flexibility, short development cycle, and quick tim e-to-market.
Compliance with the IEEE 802.11b/g/n standard, the AW-NH580 uses D3SS, , DBPSK, DQPSK,
of the power management functions specified in the IEEE 802.11 Sta d Minimize the system power
requirements by using AW-NH580. In addition to the supp@frt WWPA2 (personal) and WEP

Quality of Service (QoS).
For Bluetooth operation, the AW-NH580 js*Blue 1.2, V2.0/V2.1+Enhanced Data Rate (EDR),
V3.0 and V4.0 (including Bluetooth LGwW“gherqy) compliant. The AW-NH580 supports extended
Synchronous Connections (eSC far emhanced voice quality by allowing for retransmission of
dropped packets, and Adaptive ency Hopping (AFH)  for reducing radio frequency interference.
It provides easier to connegt devices, lower power consumption and improved security.

For FM receiver/trans W-NH580 is 70-MHz to 108-MHz FM bands supported and supports
the European Radi stems (RDS) and the North American Radio Broadcast Data System

information. In a Mobile Phone application, the BT link is the medium for PCs, telephones, PDAs and
other peripherals to communicate together on an ad-hoc basis. The FM subsystem is useful to listen to
radio stations or may be used to send music through e.g. a car radio system.
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The audio and voice path is using either the SLIMbus, the PCM or 12S interfaces to carry BT SCO and
eSCO, as well as FM stereo Rx and TX data and BT stereo data for A2DP. Next to this, the FM stereo
RX can use the analog audio output interface.

A system clock request signal is provided to manage the system clock coming from TCXO. The system
clock request signal may be shared with multiple sources. The low power clock is used to manage the

AW-NH580 low power modes.
The AW-NH580 supports standard interface SDIO v1.10 (4-bit and 1-bit) for WLAN, Highsspee T

interface for BT/FM/GPS host controller interface and PCM/I12S for BT/FM audio datg;
FM audio signal is available as line-level analog stereo output. AW-NH580 is sui

processors for different applications. With the combo functions and the nce, the AW-

NH580 is the best solution for the consumer electronics and the Iaptops.%
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1-2. Key Features
General

#+ Integrates ST-Ericsson solutions of ST-Ericsson CG2 900 GPS/BT/FM SoC and
CW1100 Wi-Fi SoC

4+ Depopulated 100-pin WLCSP 9.60 mm x 9.60 mm x 1.3 mm with 0.95 mm pitc
#+ SDIO interfaces support for WLAN
#+ High speed UART and PCM/I12S for Bluetooth, GPSand FM
+ Audio DSP: embedded BT wide band speech SBC codec, @ A2DP S ter coding
and L2CAP encapsulation to reduce host processing
#+ Direct loop-through mode from FM Rx audio to BT A2D P
#+ Flexible Power Supply(3.6V~4.8V)
+ Multiple power saving modes for low power consumpti @
+ Lead-free /Halogen Free Design %
4+ Power supply %
—Integrated SMPS for direct battery conn
—Software adjustable output voltage t@ minimize/pow er consumption
4+ Clocks

—Low power clock input at Q Z kequired
WLAN
Single - band 2.4 G 1X%b/g/n

+

% Supports anten iversity

% Supports | e, h i jrkw

+ Security-~ WPAZ2 (personal), AES (HW), TKIP ( HW), CKIP (SW).
+ W /WMM-SA

+ The AW-NH580 supports also the CCX version 5.

Blueto

4+ Full compliance with Bluetooth specification versio n 4.0 (including Bluetooth Low
Energy)
+ Fully supports Bluetooth Core Specification version 2.1/2.0 + EDR and 3.0 features
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FM

4+ True worldwide FM band support (70 -108 MHz for U S, Europe and Japan), for wire
antenna with single application

Embedded (loop) antenna support for FM TX/RX

FM TX on dual FM channel (with RDS AF list) for rob  ust FM transmission

R(B)DS modulator/demodulator and encoder/decoder co  mpliant with EN 6210

FM line-level analog stereo output available \Yy
GPS
Advanced proprietary multipath algorithms for robus t low- out tracking in indoor

and outdoor urban canyons

GSM, WCDMA and CDMA control plane aGPS assista Standards
Exceeds 3GPP and TIA performance requirements M\,

SUPL user plane aGPS assistance data

14 search and three track channels used to frack to 47 individual satellite signals
Measurement engine with a search capaCit 0 correlators

The principal function of the hogt s ar

calculations Q

=  F & ¥

= = & & = ¥

Is to p erform satellite navigation
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Block Diagram
A simplified block diagram of the AW-NH580 module is depicted in the figure below.

AW-NH580

VBAT = 3.6-4.8V
VDDIO = 1.65V--1.95V

2.4GHz
WLAN /BT Antenna

2.4 GHz WL AN RX RE SP3T
SDIO /SPI for WLAN ST-Ericsson 2.4 GHz WLAN TX Switch 2.4 GHz
CW1100 BPF
o
2
=l
= EE FM TX Antenna
© ‘“E \ FM RX Antenna
8 GPS Antenna
UART for BT/FM/GP S
BT TX/RX
PCM/12S for BT/IFM EMTX
> ST-Ericsson EMEX
Analog Line-out for FM_RX CG2900 EPS
125 for BT/IFM SAW
|
TCXO
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1-3. Specifications Table

*Specifications are subject to change without notic e

Model Name AW-NH580

Product Description Wireless LAN &Bluetooth & FM

WLAN Standard |EEE 802.11b/g/n, Wi-Fi compliant

Bluetooth Standard Bluetooth 2.1+Enhanced Data Rate (EDR) / BT3.0+HS/ BT4.0

SDIO/SPI for WLAN

Host Interface UART for GPS, Bluetooth and FM

Digital PCM/I2S for FM/Bluetooth
Audio Interface Analog line level i/o for FM.
12S for FM/Bluetooth

Dimension 9.6 mm X 9.6 mm x 1. 3 mm

Package LGA package

Operating Conditions

Input supply for internal PMU: 3.8 ~ 4.8V

Vol

oltage Input supply for host I/O : 1.8 to 3.6V
Temperature Operating: -20 ~ 70 °C ; Storage: -40 ~ 85 °C
Relative Humidity < 60 % ( storage) <85% (operation)

Electrical Specifications

2.4 GHz Band WLAN/Bluetooth
Frequency Range 1575.42 MHz GPS L1 radio band
70 MHz to 108 MHz FM bands

802.11b: USA, Canada and Taiwan — 11
Most European Countries — 13
Japan — 14

802.11g: USA and Canada — 11
Most European Countries — 13

Number of Channels

*DSSS, OFDM, DBPSK, DQPSK, CCK, 16-QAM, 64-QAM for WLAN
Modulation *GFSK (1Mbps), M/4 DQPSK (2Mbps) and 8DPSK (3Mbps) for
Bluetooth
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Output Power

Receive Sensitivity

Data Rates

Power Consumption

Security

www.dzurewave.com

WLAN:
TBD

GPS
TBD

Bluetooth:
TBD

FM
TBD

WLAN:
TBD

GPS
TBD

Bluetooth:
TBD

FM:
TBD

WLAN

802.11b: 1, 2, 5.5, 11Mbps

802.11¢: 6, 9, 12, 18, 24, 36, 48, 54Mbps
802.11n:MCS 0~7

Bluetooth

Bluetooth 2.1+EDR data rates of 1,2, and 3Mbps

Not specified.

¢  WPA™- and WPA2™ - (Personal) support for powerful
encryption and authentication

&  AES and TKIP acceleration hardware for faster data  encryption
and 802.11i compatibility

* Cisco® Compatible Extension- (CCX, CCX 2.0, CCX 3.0 , CCX
4.0,CCX5.0) certified

* SecureEasySetup™ for simple Wi-Fi® setup and WPA2/W  PA
security configuration

&  Wi-Fi Protected Setup (WPS)

L 2 WEP

* CKIP(Software)

Operating System Compatibility TBD
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2. Electrical Characteristics

2-1. Absolute Maximum Ratings

Parameter
VDD _CORE Core Voltage for GPS/BT/FM (conditions@ at 1.8V) -0.5 2.75 \Y
VDD_FM_PA Core Voltage for FM Tx Power Amplifier -0.5 275 4 V
VDDIO_G I/O power supply for BT/FM/GPS -0.5 2.7 \%
VDDIO_W I/O power supply for WLAN -0.3 2.&/ V
VBAT _DUT_G Battery supply voltage -0.5 'mr \Y
VBAT_DUT_ W Battery supply voltage -O.é\ WD \Y

2-2. Recommended Operating Conditions ~ (D@G®G)

Parameter
VBAT_DUT_G/W Regulator input supply voltage npg A 3.6 - 4.8 \
1.8V_GBF Digital supply voltage Input 1.7 1.8 1.95 \%
1.8V_WLAN WLAN supply voltages 1.8 V Input | 1.65 1.8 1.95 \%
GPS/BT/FM analog supply volt
VDD CORE Input 1.7 1.8 1.95 \%
- Power Amplifier supply voltage
VDDIO_G/W I/0 power supply for WLAN/BT/ Input | 1.65 1.8 1.95 \%
VOUT Regulator output SLﬁply It@ée for GPS/BT/FM | Output | 1.7 1.8 1.95
VDD_TCXO TCXO supply volta Output | TBD 1.83 | TBD \Y,
Power stége at connected to
VBAT_PWR Input | 3.6 - 4.8 \Y
for SMPS
1.8V_SMPS ,{ R‘mut (conditions@ at +/- 5% accuracy) | Output | 1.71 1.8 1.89 \Y

1. Supply ripple bellow 1.5.MHz Sifall bels 50 mVpp
2. Supply rlpple from 1

Parameter

Vi ™ ow level input voltage 0 0.35*VDDIO vV
Vin High level input voltage 0.65 * VDDIO vV
VoL Low level output voltage (@ 100 pA) 0 0.2 V
Vo High level output voltage (@ -100 pA) VDDIO - 0.2 VDDIO \Y
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2-4. GPS/BT/FM Host Interface

The AW-NH580 is the optimal solution for any voice or data application that requires the Bluetooth SIG
standard Host Controller Interface (HCI) using a high-speed UART. The GPS subsystem, the FM
subsystem and the Bluetooth subsystem share the same high-speed UART.

2-4-1. UART Interface \)
The implemented UART interface is an asynchronous serial interface used for the

GPS/BT/FM control and data transfer. \’
Features

The following features are supported:

e 1-bit start generation

e 8-bits character size '\
e 1-bit stop generation

e No parity generation and detection

e Programmable standard baud rates from 38.4 .8432 MBaud + additional baud rates

for fast data transfer from 2.5 MBaud up tg 4.92 MBaud
e Automatic line error checking: stop bit.failure (fra

e RTS/CTS hardware handshake
e RXD edge detect

ing), RX overrun and break

Interface description
The UART interface co ires:
e TXD UART
The data @ rding to the local clock and features programmed.

e RXD UA o receive the data

ata,is read according to the local clock and features programmed.

o CTS IUART to indicate receiver is ready

ignal is active at low level and indicates the external modem it is ready to accept transmitted
data via RXD_UART.

e RTS_UART to indicate transmitter is ready
This signal is active at low level and asks to the external modem if it is ready to receive data via
TXD_UART.

ired by wireless
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Operations

The UART uses the modem signals Clear To Send (CTS) and Request To Send (RTS) for a hardware
handshake between the devices at both sides of the serial line. The notation for the signals is from the
Data Terminal Endpoint (DTE) point of view (i.e. the device at the other side of the serial line has to be
configured as Data Communication Equipment (DCE)). An example of a frame for a protocol with one

start bit (‘0’), 8 data bits (LSB first), no parity, and one stop bit (‘1’) is shown in Figure 2.4-1.

Figure 2.4-1. Example of a serial interface frame A b\r
‘\ DD><D1><D2><D3><D4><DS><DB><DT
| Start Data bits Stop

Baud rates Q

The AW-NH580 supports a wide range from standard ' rates as listed in the following

chapters.
The default baud rate is provided from the static @gj 5.2 kBaud). The AW-NH580 can start at
115.2 and 120 kBaud.

Supported baud rates
Table 2.4-1 lists the baud @teMrted by the AW-NH580.

Baud rates (bps)
4.950.000 2.000.000
4.920.000 1.800.000
4.860.000 1.500.000
4.800.000 1.444 400
q 4.050.000 1.000.000
4.000.000 750.000
3.692.300 162.500
3.690.000 120.000
3.600.000 115.200
3.250.000 81.250
3.000.000 60.000
38.400

ired by wireless
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2-4-2. SLIMbus interface.

The SLIMbus interface is a synchronous serial interface used to transfer asynchronous HCI data, BT
ACL data, Isochronous BT (e)SCO voice data, BT A2DP stereo data in the case of host off loading with
transcoding in the AW-NH580, FM TX/RX audio data and GPS data.

A standard application may be running BT (Wideband) speech and/or FM Stereo

Transmission/Reception and GPS/BT/FM control or data, between the CG2900 and CW1100 in the -
NH580. : zy

Features &

The AW-NH580 implements the following SLIMbus features:

e Extended asynchronous protocol channels with double-ended flow tref to dle half (full) duplex
BT HCI transport on one (two) SLIMbus simplex.

e Extended asynchronous protocol channel with double-ended flow &ontpdl to handle half duplex GPS

transport on one SLIMbus simplex.
— Isochronous protocol channel, pushed protocol, gr-f
. Up to 2 BT (¢)SCO 8 kHz and/or 16 kHz spee %
. A 44.1 kHz or 48 kHz FM stereo output audip chanrye
. A 44.1 kHz or 48 kHz FM stereo input iocC I

e Several data format to support:

col to handle simultaneously:

— 8-bit and 16-bit speech channe
— 16-bit audio channel

e | PCM offset sign-and- nitudetaudio data coding on 16-bit data and coding support for PCM 2s
complement

e A large range of ro

° Mbus low power modes, bus pause and wake up

ired by wireless
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Interface description
The SLIMbus interface consists of 2 wires:
e SLIM_CLK to clock the data
It is active during all the SLIMbus transfer. The SLIMbus clock is driven by the external SLIMbus
Framer device.
e SLIM_DATA to transmit/receive data
The data is written on the positive edge and read on the negative edge of the clock.

The data uses a NRZI encoding and the data size handled depend on the protocol u
In AW-NH580, the SLIMbus interface supports only the Interface Device class a
given in Table 2.4-2, which allows for 8, 16, 44.1 and 48 kHz sample rates u
frequency, the isochronous pushed or pulled protocol has to be used. Eagh ofithé.jsochronous ports use
four SLIMbus slots for the 16-bit data. The pushed or pulled protocol w hen the root

frequency does not allow to create a segment rate equal to the s le%a
Table 2.4-2. SLIMbus root frequencies »24\,
Root frequency

[MHZz]

16.384 SLIMbus n?uka\@qtéw for 8, 16 kHz

16.9344 SLIWS anuency for 44.1 kHz

18.432 S{I\M@ural frequency for 48 kHz

Description

19.2 r reference
19.8 Cellular reference
22.57 SLIMbus natural frequency for 44.1 kHz

W? SLIMbus cardinal frequency for 8, 16, 48 kHz

26 Cellular reference
Eacmconnected to the SLIMbus is addressable by a unique 48-bit Enumeration Address (EA),
which incorporates manufacturer ID, product code, device index, and Instance value for a device as
described in Table 2.4-3.

ired by wireless
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Table 2.4-3. SLIMbus enumeration addresses

Device MI pc(l) DI v
Generic device 0x0104 0x0100 0x00 0x00
Interface device 0x0104 0x0100 OxFD 0x00

1. The 4 Isb’s of the PC value contain the SLIMbus IP version Identification.

Operations

A port provides the connection path to data flow between Devices. The AW-NH580 s rts

(see Table 2.4-4) using asynchronous and extended asynchronous segments for data
streaming, as well as isochronous segments (Pushed or pulled protocol) for speech.(8-bits or 16-bits
data) and audio (16-bits data only) channels usage. Please, note the audig’c el may use either two
16-bits ports for the left and right channels, or a single 32-bits port for

Table 2.4-4. SLIMbus configuration

Port number Description

) 4
0 Speech channe
1 Speech ch@@ort

2 ceMnel (16-bits or 32-bits) - Rx port
3 NWe channel (16-its) - Rx port

4 Speech channel 0 - Tx port

5 Speech channel 1 - Tx port

6 Audio transmit channel (16-bits or 32-bits) - Tx port

Bi-directional port for asynchronous channel 0
- HCI Tx in full/half duplex

%r Audio transmit channel (16-bits) - Tx port

Bi-directional port for asynchronous channel 1
- HCI Rx in full duplex

Bi-directional port for asynchronous channel 2
10 - GPS Rx in half duplex
- GPS Tx in half duplex

.red by wireless
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The FM TX or BT A2DP burst mode is supported mapping the audio stereo channel to a SLIMbus
channel at a maximum segment rate of 500 kHz. The data flow can be controlled in two ways to average
the data throughput to the real sample rate:

1. Use the segment presence bit to indicate which segments in the 500 kHz stream carry data.

2. Pausing the bus

Please, note that in case 1 the bus may also be paused when there is no data to transfer. w

Timing

The SLIMbus interface complies with the timing characteristics indicated in Figurg®.4%2.

Figure 2.4-2. SLIMbus interface timing (data transm it) Pa
TC LKISL EWjea Tewkin
. . Vinmin Vi min
Earliest Clock (receiver)  Vimax
—_—
TJiTTER‘-
»JlUTTER
HmM in Vigmin
Latest Clock (transmitter)
T ciku ncerT > Too
TH
] ‘
ViH da ! '
Data atreceiver Yudata
L __Too ETTL
3 Tov } TseTUP
Table 2.4-5. Slem timing characteristi  cs (data transmit)

Symbol Parameter Conditions Min Max Unit
Clock terminal input

V\Hmin Input clock high level VOD(%SIO V
VLmax Input clock low level VOD:DI;)SIO V
Telkin | CLK Input High Time 12 ns
TelkiL CLK Input Low Time 12 ns

ired by wireless
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Table 2.4-5. SLIMbus interface timing characteristi  cs (data transmit) (continued)

Symbol Parameter Conditions Min Max Unit

SR Clock Input Slew Rate 20% < VI < 80% 0.02” Vins
CLKI VDDIO

TCLKISLE | Glock Input Slew Rate 20% < VI < 80% 0.019 45 ns

W

Clock transmission line characteristics

Total jitter from voltage and time
TITTER | gorn aJin o 0.5 ns
Tskew | Clock line delay 1.5 ns
TeLkune 6.5 ns

ERT

Data terminal output

0.65"

VoHdata | Output data high level \VDDIO \Y
0.35"

VolLdata | Qutput data low level VDDIO V

Tpo |Time to Drive Output Data 4 ns

SRpata | Data Output Slew Rate 20% < VDDIO < 80% 0.5*VDDIO| V/ns

Top Active Driver Disable Time 10 ns

Data terminal input

. 0.65"

ViHdata | Input data high level \VDDIO \Y
0.35"

Viidata |!nput data low level \VDDIO \%

TH Active Input Hold Time 2 ns

Tsetup | Active Input Setup Time 3.5 ns

Data transmission line characteristics

TserTLe | Time to settle the DATA line 3 ns

Tov Time for Data Output Valid 12 ns

V
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2-4-2. PCM/I2S interface

The implemented PCM/I2S interface is a synchronous serial interface used for the transfer of voice/audio
samples with full duplex capabilities. The PCM/I2S interface can also be used as audio interface when
the AW-NH580 is running the BT A2DP. A standard application may be running BT (Wideband) speech
and/or FM stereo transmission/reception, between the CG2900 and CW1100 in the AW-NH580

Interface description w
The PCM interface consists of four wires: \’
® FSC_IP is used to synchronize the slave device regarding data exchange. (%

0

FSC_IP signal is driven from the master and is an active pulse at high le sition is

configurable.

FSC_IP is used as word select in 12S mode.

® DCLK IP is used to clock the data : >
i)\yy h

master.

The activity duration depends on the way the PCM interf
° DA _IP and DB_IP are used to transmit/receive rgspéetively data A and B.
The PCM clock can be inverted, this allows the PE€Whi ce to be used with 12S clocking.

Operations

e clock is driven from the

The AW-NH580 supports both master and sl odes. In both modes, several configurations for the
PCM clock and frame frequencies are supported as given in Table 2.4-6. The PCM interface is able to
carry two streams with different sa guencies multiplexed on a single PCM frame (e.g. a 32-bits
Left & Right at 48 kHz audio

m and an 8 kHz BT voice stream). This allows the simultaneous

transmission of both CO"aid FM or both BT SCO and BT A2DP over the same PCM frame.
This is achieved r tojthe following principle:
e The FSC | ; whatever master or slave mode used, is the higher of the two streams

Theioutput data is repeated over ratio_value PCM frames.

The input data is expected once every ratio_value PCM frames.
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Table 2.4-6. PCM frame duration in number of PCM cl  ock cycles (master and slave modes)

DCLK_IP £
[kHz] < S © ) © g 0 S S s
© © 3N 0 ) = ) o
Sle s || &8|g |8 8|88 |5|¢8|c¢
FSC_IP - N @ < =
[kHz] S
8 16 32 64 96 128 - 192 | 250 | 256 | 300 - 38 \
16 8® | 16© | 32 | 48 | 64 - 96 | 125 | 128 | 150 | - K - -
32 - 8 16 24 32 - 48 - 64 75 6 - -
44.1 S R T R 2 I I N > VS R R
48 - - - 1169 | - - 32 - - 64 | 100 | -
Up to 50 - - - - - - - - - - - - >=32
1. Slave mode only
2. Clock frequency to support both FM audio (left & right channel -SCO (two channels) or both BT-A2DP and BT SCO.
3. PCM burst mode
4. Transmitting 16-bits left and 16-bits right as PCM data with FSC_| 0 kHz requires minimum DCLK_IP=16 MHz
5. Only one 8-bits slot (A-law, p-law voice channel) is allowe
6. Only one 16-bits slot (one PCM linear 16-bit voi el) is allowed
In PCM framing mode a PCM frame's iththe PCM synchronization pulse. The position of this PCM
synchronization pulse is program as either the first (Figure 2.4-3) or the last (Figure 2.4-4) bit of
the frame. The number of P lock cycles between two PCM synchronization pulses defines the PCM
frame duration. There ctive slots supported within a PCM frame.
Each active PCM slot eseither 8 or 16 bits wide. For each slot, the slot start time relative to FCS_IP

clock cycles. The timing of the PCM slots must be such that slot O is always
is however possible to only uses for example slot 1 and not slot 0. The DCLK_IP
ammed to be active until the last data bit, or can be continuously active over the
whole PCM frame. The PCM data in and data out can, per active slot, be programmed to be mapped on
DA | _IP.

Figure 2°4-4 shows example of a PCM frame. The PCM frame starts with FSC_IP followed by the PCM
slots. In this example, the PCM frame consists of 4 PCM slots, the first one (slot 0) is 16 bits wide and
starts at PCM bit 1, the second one is 16 bits wide and start at PCM bit 17, and etc.
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Figure 2.4-3. PCM transfer example (synchronization pulse is first bit of the frame)

Fsc_l_Fl’P Tl M
paan ([T ISpIT{T]TEE] T LODRI 10T LT DB [ TToA3 L 0ITEETT T 945 (111 EE

oaaout  [FHTTTEHBITTTTTEETTTTHFITTTTTERTTITIT BRI TR T TR TTTTTEE

skot_start_0=0 sa_start_1=16

u
4

1. slot_start_0= 0, first data bit of slot 0 occurs within the same DCLK_IP cycle as
FSC_IP rising edge.

2. slot_start 1= 16.

Figure 2.4-4. PCM transfer example (synchronization pulse is last bit of M\’

DCLK_IP

FSC_IP 1 I']
Data in FTTT Hd: b 3 98 Bl ${{ L[ | | [dddo B
Data out B Hdt b B E sldl 7E g 44 2 bl e

sot start 0=1 ¥ da stat 1=17

L.

1. slot_start_0=1, first data bit of slot 0 occurs 1 DCLK_IP cycle after FSC_IP rising
edge.

2. slot_start_1=17

As it is important to synchronize the vpice,path, there are several configurations as outlined below:
e Bluetooth master and PCM master

In this case the voice path.s sy ized.
e Bluetooth master and ve

In this case, the voic€e pa synchronized.

th is synchronized. The PCM timing is synchronized to the Bluetooth timing.

slave and the Bluetooth slave timings, a PCM sample is lost or duplicated.
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Timing
In PCM framing mode the PCM synchronization pulse is a one PCM clock cycle pulse. The received
PCM data are sampled on the falling edge of the DCLK_IP, whilst the PCM data to send are output on
the rising edge of the DCLK_IP.
The PCM interface is defined according to the timing indicated in Figure 2.4-5. In slave mode, data is
sampled using the clock edges as shown in Figure 2.4-6.
In 12S mode, synchronization is performed using the FSC_IP as word select signal. The receiyed
data are sampled on the rising edge of the DCLK_IP, whilst the PCM data to send&%e

falling edge of the DCLK_IP.
Figure 2.4-5. PCM interface timing (master mode) M.&
o TDS »
! Ll
FSC_PCM o _
Taps T Te Tm
DCLK_PCM N - — - -
Tddoz T dzdo
data out Isb msb . Ish — - «__msb
FSC mark first data bit | Tsai| Thai
| hl Ll
datain Isb msb [ _ Isb - msb
| | |
data out Isb msb K > Ish — -
[ [
FSC mark last data bit ' !
data in Isb msb 5~ Isb -
| . -
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Table 2.4-6. PCM master timings

Symbol Parameter Min Typ Max unit
Tps FSC_IP high time [l ; 188x ns
ToamHz ToamHz
Tch DCLK_IP®) high time 4XT oupmiz - 96XToamnz | NS
Tel DCLK_IP®) low time 3XToaMHz - 96X Toappz | NS
Tijit DCLK_IP jitter - - 1.5x ns
T2amHz
Tdps Delay from DCLK_IP rising edge to FSC_IP edge - - 50 ns
Tddo Delay from DCLK_IP rising edge to Dataout transition - - 50 ns

Tdzdo Delay from DC_:LK_IP rising edge and Dataout High-Z ) i 50 ns
to Dataout valid

Tddoz Delay from DCLK_IP rising edge to Dataout High-Z - - 50 ns
Thdi Hold _t;_me from DCLK_IP falling edge to Datain 50 i ) ns
transition
Tsdi set-up time of Datain to DCLK_IP falling edge 50 - - ns
1. T24MHz is one 24 MHz period: 41.66 ns y

2. max DCLK_IP high/low time and FSC_IP high time corrgspond DCLK_IP at 128 kHz
3. min DCLK_IP high/low time and FSC_IP high time caogespondsio/DCLK_IP at 3072 kHz.

2.4-3 Second 12S interface

This second I12S interface is a synchronaus'serialinterface used for the transfer of voice/audio samples
with full duplex capabilities (BT) or h ex (FM).

The 12S interface can also be use audio interface when the AW-NH580 is running the BT A2DP.

A standard application may be
between the CG2900 a
Interface descriptio

nning (Wideband) speech or FM stereo transmission or reception,
in the AW-NH580

4 wires:

the left channel, while a high level select the right channel. This signal is continuously running when
th ce is enabled.
e SCKYI2S to clock the data
The clock is driven from the master and it is continuously running when the interface is enabled.
e SDI_I2S and SDO_I2S to respectively receive/transmit the data
The data is driven on the negative edge and read on the positive edge of the clock.
The data size handled is 16-bits. The supported bit ordering is MSB first, left justified.
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Operations

The AW-NH580 supports both master and slave modes together with mono and stereo types as listed in
Table 2.4-6. In both modes, several configurations for the 12S word selection and clock rates are
supported as given in Table 2.4-7.

In stereo mode, the left and right data are transferred. In mono mode, the same data is

output twice. w
Table 2.4-7. 12S audio interface mode A b\

12S-bus usage Mode Type Direction

FM stereo transmission or BT A2DP Master Stereo uni-directional data input
FM stereo transmission or BT A2DP Slave Stereo uni-directional data input
FM stereo reception Master Stereo uni-directional data output
FM stereo reception Slave Stereo uni-directional data output
BT SCO Master | oLt i directional data

only
BT SCO Slave Stereoleft | jirectional data

only

1on

Stereo
2 BT SCO Master Left, 1 on | bi-directional data

Stereo

Right

1on

Stereo
2 BT SCO Slave Left, 1 on | bi-directional data

Stereo

Right

Enabling or disabling the I12S interface usage is done via a host command. When disabled,

the 10 state is configurable to high-Z state, Pull-Up, Pull-Down, driven “1”, driven “0”.
\ A4

Cauti rect speech path mode is provided for BT SCO data at 16 kHz, 8 kHz. For BT A2DP audio
data andrFM stereo audio data it is provided at 48 kHz, or 44.1 kHz. BT SCO handling is programmable,
SCO Channel 0 can be mapped on either left or right 12S channel (WS high/low).

In BT SCO handling, it supports up to 2 speech channels.

In FM stereo handling or BT A2DP, the Left channel is indicated with WS_12S signal at low level, and

right channel with WS_12S signal at high level.
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Table 2.4-8. 12S frame modes and rates

CLK [kHZz] WS [kHz] Description
256 8 8 kHz, 32*FS, 32-bit/frame
51 16 16 kHz, 32*FS, 32-bit/frame
8 8 kHz, 64*FS, 64-bit/frame
. 16 16 kHz, 48*FS, 48-bit/frame
8 8 kHz, 96*FS, 96-bit/frame
16 16 kHz, 64*FS, 64-bit/frame
1024
8 8 kHz, 128*FS, 128-bit/frame
48 48 kHz, 32*FS, 32-bit/frame
1536 16 16 kHz, 96*FS, 96-bit/frame
8 8 kHz, 192*FS, 192-bit/frame
16 16 kHz, 128*FS, 128-bit/frame
2048
8 8 kHz, 256*FS, 256-bit/frame
16 16 kHz, 150*FS, 150-bit/frame
2400
8 8 kHz, 300*FS, 300-bit/frame
48 48 kHz, 64*FS, 64-bit/frame
3072 16 16 kHz, 192*FS, 192-bit/frame
8 8 kHz, 384*FS, 384-bit/frame
0 4412 44 1 kHz, 32*FS, 32-bit/frame
1411.2
22052 |22.05 kHz, 64*FS, 64-bit/frame
4412 44 1 kHz, 64*FS, 64-bit/frame
28224
22052 |22.05 kHz, 128*FS, 128-bit/frame
16000(2) up to 50013} | up to 16000 kHz, 32-bit/frame

1. Actual 125 master mode WS rate and CLK rate have a 0.04% error.
2. Only 16-bit word width is supported

y [ 4
Figure Z(J\Mn example of an 12S-bus frame.

Figuie.2.4-6} 125-bus transfer example
Left channel data Right channel data
spotes (& [[[[[[[[[][IIIITIITITT] AL
soizs (B [ [[LLLLLLLDELDLETELEE] CINNRNNNNRNRENEND
WS_|2S —l Isb, data length is determined by Word-wide. ‘
SCK_I2S
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Timing

In master mode, the I12S interface is defined according to the timing indicated in Figure 2.4-7.

In slave mode, data is sampled using the clock edges as shown in Figure 2.4-8.

Figure 2.4-7. 12S master timing

d Tuws| - Twsh »
Ws_I2s o -
was Tch was Tjit
SCK_I2s - — — - -—— /N /S N\
T do
SDO_I2s X msb >_ X msb > < X >
Tsai| Thai
<4 L
SDI_I28 D4 msb - A msb > X
Table 2.4-9. 12S master timings AQ\Y
Symbol Parameter Min Typ Max unit
(3)
Twsh Short WS_12S high time("@ ]r25 X - - ns
24MHz
A 125*
Twsl Long WS_I2S high time - - ns
To4mHz
Tch SCK_|2S high time 4XT24MHZ - 96XT24MHZ ns
Tel SCK_I2S low time 3XT24MHz - 96XT 240\Hz ns
Tjit SCK_I2S jitter - - T1 X ns
24MHz
Tdws Delay from SCK_12S falling edge to WS_I2S edge - - 50 ns
Tddo Delay from SCK_I2S falling edge to SDO_I2S ) ) 50 ns
transition
Delay from SCK_I2S falling edge and SDO_I2S High-
Tdzdo |4 '3p0 128 valid - - o0 ns
Tddoz Delay from SCK_I2S falling edge to SDO_I2S High-Z - - 50 ns
Thdi Hold _t|_me from SCK_12S rising edge to SDI_12S 50 . ) ns
transition
Tsdi set-up time of SDI_I2S to SCK_I2S rising edge 50 - - ns

3. T24MHz is one 24 MHz period: 41.66 ns

1. Ma%géo"k_' 12S and WS_I2S high/low time corresponds to SCK_I2S at 128 kHz.
2. Min

K_12S and WS_I2S high/low time corresponds to SCK_I2S at 3072 kHz.
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Figure 2.4-8. 12S slave timing
- Twsl e TWSh »
wWs_ 128 ] - o
Thw Tsw TC Thw TSW
SCK_I28 T\ - — — - ——— N\
SDO_I2s msh - T S G
Tegi| Thay
SDI_l2s msb o mh -
Table 2.4-10. 12S slave timing A&\,
Symbol Parameter Min Typ Max unit
Twsh Short WS_I2S high time(1)2) 16" Toburst - - ns
Twsl Long WS_I2S high time 16" Teikburst - - ns
Tch SCK_|2S hlgh time Tclkburst’Q - T128|,(Hzrf2 ns
Tcl SCK_'ZS low time Tdkburst& - T128|-(HZ;2 ns
Tows set-up time from WS_I2S transition to SCK_I2S rising 20 i i ns
edge
Thws hold ?l_me from SCK_I2S rising edge to WS_I2S 20 i i ns
transition
Tddo Delay_; _from SCK_I2S falling edge to SDO_I2S ) i 20 ns
transition
Delay from SCK_I2S falling edge and SDO_I2S High- ) i
Tdzdo 1 74,5p0 125 valid 20 ns
Tddoz Delay from SCK_I2S falling edge to SDO_I2S High-Z - - 20 ns
Thdi Hold .t|.me from SCK_I2S rising edge to SDI_I2S 20 i i ns
transition
Tsdi set-up time of SDI_I2S to SCK_I2S rising edge 20 - - ns

1. Telkburst is actually expected to be 16 MHz nominal +/-20 ppm.

2. Other SCK_I2S input frequencies in between f= 128 kHz (featured by the period T128kHz) to 4.8 MHz are
actually expected to be f nominal +/-20 ppm.

2-4-4,

V

nalog audio interface

The audio analog interface consists of two wires: AUDOL and AUDOR to receive the analog signal.

These signals are used to receive the stereo analog audio from the FM RX.
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2-4-5. FM RF interface
FM embedded antenna

The CG2900 supports an FM embedded antenna, implemented as an inductive loop connected to
FM_ANT. This antenna can be used for both FM TX and FM RX.
A filter between antenna and pins is needed to filter out FM TX out of band components. This filter

consists of an inductor and capacitor. w

FM wire antenna

The AW-NH580 supports also an FM wire antenna, connected through an induc {t& NT, the
inductor value and Q factor is important to reach good sensitivity. The FM wij a can be used for
FM RX.

Thanks to its ultra low power audio DSP, the AW-NH580 off lent’off loading to reduce the Host

computation needs and to optimize overall platform pow:

2-5-1. Wideband speech support Q

The AW-NH580 embeds support of SBC e
processing is performed internally and dge

2-5. Multimedia features %‘Q
»

din ecoding for Wideband speech. The whole

ire dedicated processing from Host side.

Raw audio samples (16bit at 16 kHz transferred over PCM/12S or SLIMbus interface and all

necessary processing like SBC c and encapsulation in (e)SCO packets is handled internally is the
AW-NH580.

2-5-2. Direct loopb F x to BT A2DP link

The AW-NH58Q04 mentg’the streaming of FM radio over a BT A2DP link without any involvement of

the host during the strgaming. This leads to a drastic reduction of the power consumptions as the host

ired by wireless
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2-5-3. SBC host off loading for BT A2DP

BT A2DP off loading can also be performed with audio data transferred from Host over PCM, 12S or
SLIMbus. This slightly reduces the processing needs at Host side for A2DP streaming (becomes similar
to playback with wired headset).

In that mode, Host sends stereo audio data samples (44.1 or 48 kHz) to the AW-NH580. This data is
encoded locally using SBC and encapsulated in A2DP and L2CAP frames for sending over t%

2-6. WLAN interface \; }
2-6-1. SDIO interface &
The SDIO interface is a 4 to 6-wire data interface (SDIO_CLK, SDIO_CMD

SDIO_DATAL/INT, optional SDIO_DATA2 and SDIO_DATAS3). The SDI
the SDIO specification version 1.10, with the exception that a) the va Is not SD compatible,

but is compatible with the standard 1/O levels defined in this do errupt may be generated to
chkirequ

the host in 4-bit SDIO mode even with no SDIO clock, max cy is 26MHz.

The 6 signals of the SDIO interface are the following:
e SDIO_CLK: clock signal.
e SDIO_CMD: bidirectional SDIO comman

e SDIO_DATAQ: bidirectional data line

e SDIO_DATAIL/INT: bidirectional line. n no data is present on the line, it is used as interrupt

is compatible with

from the slave, used to reque

In case the host
purpose:
e WLA

The
e The'yaximum operating frequency is 26 MHz. The SDIO interface in AW-NH580 supports the timings

rface has following characteristics:

defined below.
e The SDIO interface is master at the host side, and slave at the AW-NH580 side.
e Operation in SD mode from 1 to 4 data bits.
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Figure 2.4-9. SDIO interface timing
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Table 2.4-11. SDIO interface timing,~

Symbol Parameter Min. Typ. Max. Unit
f Clock frequency (data transfer 0 26 VHz
PP mode)
tihl Clock fall time 9 ns
thn Clock rise time 9 ns
twi Clock low time 10 ns
twh Clock high time 10 ns
tisu Input setup time 5 ns
tin Input hold time 5 ns
t Output delay time (during data 14 ns
odly transfer mode)

| 4

red by wireless

* Warning!! This is a message from Azurewave and the information you are viewing now is strictly confidential and
is a knowledge property to Azurewave.
* Unauthorized use of this document is prohibited and Azurewave retains the right for legal actions against any

loss suffered or expenditure due to the misuse of any information form this document.




E AzureWave

AzureWave Technologies, Inc. www.azurewave.com

2-6-2. SPI interface

The physical SPI interface is a 5-wire data interface (SPI_CSN, SPI_CLK, SPI_DO, SPI_DI and
SPI_INT).

Figure 2.4-10. SPI interface

HOST AW-NH580
SPI_CLK SPI_CLK ?»

SPI_CSN SPI_CSN
SPI_IRQ WIRQ Q%
The five signals of the SPI interface are the following: §'
e SPI_CSN: device select allows the use of muItipIe evice selects per slave). This signal is
ly“eg

active low. This signal is mandatory, even with only‘ene.sSlave, because the host must drive this

signal to indicate SPI frames.

e SPI_CLK: clock signal, active for a f data length cycles during an SPI transfer (SPI_CSN

active). The clock is allowed to n SPI_CSN is not active, in order to serve other slaves.

e SPI_DO: data transfer from sl to master. Data is generated on the negative edge of SPI_CLK by
the slave and sampled e pasitive edge of SPI_CLK. When SPI_CSN is inactive, this AW-NH580
output is in tristate m

e SPI_DI: data transfer flam master to slave. Data is generated on the negative edge of PI_CLK by the

master and ed e positive edge of SPI_CLK.

SPI_IRQ; interrupt from the slave, used to request an SPI transfer by the slave to the master. The
sign aetive high (host input must be level sensitive).

e The SPI interface is operating in half duplex mode.

e The SPl interface is master at the host side, and slave at the AW-NH580 side.

e The SPI data length, endianness and flow control are configurable. The host can change the
configuration by writing in the SPI configuration register.
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e 16 and 32 bit word lengths are supported including the following configurable modes where [bn] is the
bit transmission order from left to right:
— 32-bit ModeO: [b15-b8], [b7-b0], [b31-b24], [b23-b17]
— 32-bit Model: [b31-b24], [b23-b17], [b15-b8], [b7-b0]
— 32-bit Mode2: [b7-b0], [b15-b8], [b23-b17], [b31-b24]
— 16-bit ModeO: [b15-b8], [b7-b0]
— 16-bit Model: [b7-b0], [b15-b8] w

e Rising clock edge is used for sampling. Active clock edge for shifting is configura

facilitate bulk DMA transfer

e Supports host wake up of the WLAN block by SPI register access %
The default WLAN SPI configuration is: Q
e 32 bit data length %

e Most significant byte first, default is little endian
e Most significant bit first Q
[ ]

Flow control on SPI_DO and in a register

Figure 2.4-11. Default SPI data tran)%r\ from t ost (master) to the AW-NH580 (slave)

SPI_CSN

1 . 4
SPI_CLK [ ;

SP1_DO
Idle |
SELM 2 Write Length | Data | 3
SPL_INT
1: Master selects the Slave 2: Master sends Write command and data to Slave

3: All data have been transmitted 4: Master de selects Slave

.
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Figure 2.4-12. Default SPI data transfer from the A W-NH580 (slave) to the host master

SPI_CSN —2| |6—
sPLoLk T A AL _

SPI_DO Idle Length I Data | S )

SPI_DI Read command Idle |

1
SPI_INT | |

1: Slave requests the bus 2: Master selects the Slave
3: Master sends Read command to Slave 4: Slave sends back Length and Data
5:All data has been transmitted 6: Master de -selects the Slave
Figure 2.4-13. SPI setup and hold timing \
iL;Tm;— -—T11
SPI_CSN \
T1
—
i
SPI_CLK / { i N\
|
|
T5 T3 T4+i
;47T64>4—T74>t
SPI_DI /
(MOSI) ‘
¢ T8 é <—T9—>{
(\ SPI_DO ><
(MISO)
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Table 2.4-11. SPI timing parameters

Symbol Description Min. Typ. Max. Unit
T Clock period 19.23(1 ns
T2&T3 Clock high and low duration (0.45*T1)-T4 (0.55*T1)-T4 ns
T4&TH Clock rise and fall time (10% to 90%) 1 25 ns

Input setup time

6 (SPI_DI valid to SPI_CLK active edge) >0 - ns
Input hold time )

7 5.0 ;
(SPI_CLK active edge to SPI_DI invalid) ns
Output setup time

T8 - 14.23 (@
(SPI_CLK active edge SPI_DO valid) ns

To Output hold time . . 50 i ns
(SPI_CLK active edge to SPI_DO invalid)

T10 CSN to clock (CSN fall to 15t rising edge) 50 ns
Clock to CSN

T11 ock 1o 1.0 - ns

(Last falling edge of SPI_CLK to CSN rising edge)

’v 1 4
The AW-NH580 has 5 dedicated I0s to control the.state of the Front-End Module and or antenna switch.
Four of the IOs are reserved to control t

1. 19.23 ns = 1/52 MHz
2. 1423ns=1923ns-5ns

2-6-3 FEM control signals

antenna switch for the 2.4 GHz frequency band. The
ogrammable software. The behavior of those 10s is
controlled by PTA (see Section 2 normal operation. All I0s are configured as input and kept
N is reset. The fifth 10 is reserved for the control of the BT

switch. The behavior of this IG%s controlled by the PTA block (see Section 2-6-4) even when WLAN is

low by a pull-down resistor w

reset. This guaranteeg’that B n access the media on request when WLAN is reset.

T@@Q.L ontrol signals

Signal Direction Function (control of antenna switch)
/ FEM_CTRL_1
FEM_CTRL_2 )
FEM_CTRL 3 Output 2.4 GHz TX or 2.4 GHz RX; software programmable
FEM_CTRL_4
FEM_CTRL 5 |Output BT
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2-6-4. PTA interface

Bluetooth and WLAN occupy the same 2.4 GHz ISM band which may lead to interference when
operating concurrently. The IEEE standard 802.15.2 recommends a collaborative coexistence
mechanism of Packet Traffic Arbitration (PTA) based on time-sharing BT and/or WLAN requesting the
medium before any communication. In case of conflict, PTA decides whom to award the medium to,
based on priority of the BT and WLAN traffic and their current status. By using the coexistenc
mechanism it is possible to dynamically allocate bandwidth to the two devices when simult w
operations is required while the full bandwidth can be allocated to one of them in cas ﬁ&t r does not
require activity.

The combination of time division multiplexing and the priority mechanism,&voids the interference due to

ongoing.

AW-NH580 implements the IEEE 802.15.2 recomme‘

Description of standard PTA

ctices referred to as standard PTA.

The standard PTA implementation in AWH580 uses a four-wire interface. The polarity of the signals is
programmable.

FigureQ.4%cket traffic arbitration (PTA) bet ween BT and WLAN

Host WLAN Bluetooth
. . RF ACTIVE
‘ i "|_HIE P TX_CONFX N
T STATUS
A FREQ
BHIF <—] ﬁ _# ;%MFH Wﬁ

Signal RF_ACTIVE, output from BT and input to PTA, is asserted prior to any BT transaction and it
remains active for the duration of the transaction. The signal RF_ACTIVE synchronizes the PTA to the
BT slots by occurring a fixed pre-defined period before the next BT slot. RF_ACTIVE will be de-asserted
by BT as soon as possible at the end of the transaction.
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The STATUS line, output from BT and input to PTA, is used to signal both the priority of the pending BT
transaction and also the RX/TX status during the transaction. The priority of the transaction is signaled
by the STATUS signal for a defined duration after the RF_ACTIVE is asserted. The PTA should sample
the priority status during this defined window. After signaling of the priority, the STATUS line “may” signal
the RX/TX mode of the BT.

The FREQ signal, output from BT, is optional, and is asserted when the BT transceiver hops idto the
restricted channels defined by the host. w

The signal TX_CONFX, output from PTA and input to BT, is de-asserted when the P odufe wants to

prevent BT transmission. The BT module shall not initiate a transmission when t is de-

asserted. The BT device samples the TX_CONFX prior to a TX slot. If TX_C X'ig de-asserted during
an on-going BT transmission, the BT transmission may be continued to the end as scheduled.

When WLAN is reset, the signal TX_CONFX will be kept low by a pull-e®© sistor in order not to block
BT access to the media. The input RF_ACTIVE will be kept oper Ing it's effect on the
control of the antenna switch) when WLAN is reset. Qx

Figure 2.4-15. Timing diagram for the standard PTAs, \signals

BT slots Slot [N-2] Slot [N-1] Slot [N]

BT activity

RX X

RF_ACTIVE T,

RX X

I
:
STATUS i PRI
L
]
I
|

|
TX_CONF ot |

I

I

|
|
|
I
|
|
:
T |
|
|
|
|
|
|
|
|
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Table 2.4-13. Details on the timing constraints for PTA signals

Parameter Min Max Description

(us) (us)

RF_ACTIVE will be asserted no earlier than 200 us and no later

Ty 15012000 |ihan 150 us before the medium is required

The STATUS signal indicates the priority of a transaction for the
Ty 15 20 duration of [T2-T7] after RF_ACTIVE is asserted. After T,
STATUS line MAY indicate TX/RX mode of the subsequent slot(s)

If the STATUS signal will convey TX/RX mode, the STATUS
Ts 0 475 signal shall be set to reflect the RX/TX mode for the slot N no i
later than 475 us from the start of N-1 slot

Ty For reference only

If ePTA wishes to prevent a BT transmission, then it must de-
assert (logic high) the TX_CONFX signal at least 75 ps before the
start of the BT transmit slot. The BT device will sample the

Ts 75 TX_CONFX signal T5 (or shortly after) before the start of the
transmit slot in order to determine whether transmit is allowed.
Whenever RF_ATIVE is asserted, ePTA shall not change the
TX_CONFX inside the T5 window prior to start of a TX slot

RF_ACTIVE shall be de-asserted within 25 ps after last RX or TX
activity of the transaction has ended

Te 25

The STATUS signal will indicate priority of the signal no later than
1 us after RF_ACTIVE is asserted

If the BT device de-asserts RF_ACTIVE whilst TX_CONFX is de-
asserted (e.g. in response to ePTA blocking BT TX), the ePTA
Tg 20 must re-assert TX_CONFX line within Tg. This is incase the BT
device immediately schedules a new transaction and asserts
RF_ACTIVE

The PTA mechanism relies on bo rm and software parts. The PTA packet-wise arbitrator
(hardware) can be programmed:to ifiplement multiple protections and ways to grant access to the

medium to one system er (or to both simultaneously in RX sometimes). The high level
controller (PTA firm trols the HW parameters and monitors the number of grant/access-
denied/aborts o d N traffic to ensure that the medium is shared efficiently and fairly over time.

2-7.L loc C_CLK)

Ove

There gre 2 clock sources: the system clock used in normal operations and the low power clock used for
low power operations.

In Active mode, the system clock is mandatory when using the WLAN, GPS, BT and/or FM subsystems.
The low power clock is used to keep the enabled system subsystems (WLAN, GPS, BT, and/or FM)
running during their low power mode. It is also used for the automatic system clock frequency detection.
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2-7-1. System clock

The AW-NH580 provides a single ended system clock input for all integrated subsystems (GPS, BT and
FM). This system clock input can come from a TCXO, which is included in the reference design. Or the
system clock input can come from the Host (see Table 2.4-14).

When the system clock comes from an external TCXO, the TCXO is directly supplied from the
VDD_TCXO pin, and can be controlled by switching on/off the VDD_TCXO supply.

Since the range of frequencies supported is wide, from 19.2 to 52 MHz, the AW-NH580 inc\?s\&V
k inpu

capability to automatically detect the system clock frequency, using the external LPQO, input at
32.768 kHz as reference.
Since the system clock input is AC coupled, there is no need for an external ing, capacitor as long

as the requirements on the voltage swing are met (see Table 2.4-15). %

System clock output

VDDIO need to be supplied).

2-7-2. Low power clock
The low power clock is used to keep the &PS;,BTvand FM subsystems timing when in low power mode
The low power clock is to be provided o low power clock input (LPO_CLK), as a 32.768 kHz square
wave clock input.

This clock is used for the er modes of the WLAN systems. After power-up, the low power clock
must be available bef he teset is released. It must remain active all the time until the chip is powered

o
™
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Table 2.4-14. Low power clock

Symbol Parameter Condition Min. Typ. Max. Unit
Square wave: V 0.7 - V V
Vipo_clk LPO clock voltage i PoIoT
- Square wave: V| 0 - 0.2 \Y
\Y Input Hysteresis voltage 0.1x - - V
Ipo_Hys Vbpio
Flpo_cik LPO clock frequency - 32.768 - kHz
LPO clock frequency
Flpo_acce accuracy -250 - 250 ppm
toutyeycle LPO clock duty cycle 30 - 70 %
Standard deviation of
titter Short term jitter 1000 consecutive -25 - 25 ns
periods
' 4
Table 2.4-15. System clock input (SYS_CLK) [\ N
Symbol Parameter Condition Min. Typ. Max. Unit
) Input capacitance on
Cosc_in SYS CLK - 47 - pF
Stabilization time for
Tsys_stabiity | INput clock in number of - - 65535 cycles
system clock cycles
) Within 10 ppm of final
Tsys_start Turn on time freq. PP - - 100 us
. To reach power down
Tsys_stop Turn off time current - - 50 ns
System clock voltage
Vsys clk swing (square or sine 0.4 - VDD_TXCO Vpp
wave)
Fsys_clk System clock frequency 19.2,19.8,24,26,38.4,52 MHz
System clock frequency
Fsys_acc accuracy -0.5 - 0.5 ppm
@ 1Hz - - -55 dBc/Hz
@ 10 Hz - - -83 dBc/Hz
@ 100 Hz - - -108 dBc/Hz
PhiN Phase Noise("
@ 1 kHz - - -130 dBc/Hz
@ 10 kHz - - -146 dBc/Hz
@ 100 kHz - - -148 dBc/Hz
1. For'a TCXO with flﬁquency of 26 MHz
Taple2.4- ystem clock output (SYS_CLK_OUT)
\ Symbol Parameter Condition Min. Typ. Max. Unit
Fays_cik System clock frequency 19.2 - 52 MHz
@ 1Hz - - -55 dBc/Hz
@ 10 Hz - - -83 dBc/Hz
@ 100 Hz - - -108 dBc/Hz
PhiN Phase Noise!!
@ 1 kHz - - -129 dBc/Hz
@ 10 kHz - - -142 dBc/Hz
@ 100 kHz - - -146 dBc/Hz

1. For a TCXO with frequency of 26 MHz meeting the conditions of Table 2.4-15
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2-8. Reset and Regulator Control Signaling

2-8-1. WLAN Power-up/power-down

Reset and power-up

The device is able to start up without the reference clock being present. The chip shall request it through
the use of one of the CLKREQOUTX signals. The platform is than expected to provide a stable clock
within Tstable ms unless the built-in XTAL oscillator is used.

A valid reset shall be obtained by maintaining WRESETN active (low) for at least two cycle K
after VDDIO is stable within it operating range. There is no constraint on the activati e gther

supplies during this process. The reset is propagated to the core during the startdp*sequence described
below.
A typical startup for the WLAN system is as follows:
e VDDIO is applied

e LP_CLK (low power clock) is running and stable \

e WRESETN pin is released after at least two LP_CLK cycles

e PMU_EN is asserted in case the internal SMPS is no uilt-in SMPS is activated in case it

is used. In both cases, VDD_W_HV_x and VDD OR shall get a valid supply within 20 ms
e The host should wait 30 ms after the WRESE elease for the on-chip LDO to stabilize

e The chip is now in the sleep state

e The host should now wake the devic iting over the host interface, SPI or SDIO, to WUP bit

e The device asserts CLKREQOUTX. to requ he reference clock

e Within Tstable ms, the referengg clock Should be stable and the system can start using it

e The device will set the RDY4(rea it and assert IRQ to the host

e The host can download, the#imware and release the CPU reset by further SPI/SDIO write

e The host now waiig forthe 1100 sub-system to initialize and can clear the WUP bit

e Once initializ ich.jncludes a series of message passing between the host and the WLAN, the
WLAN may gt av ything further to do and will enter the sleep state.

More detailedtinformation on this startup sequence and the required host commands can be

found in‘the hardware user manual.

The n of the device does not imply any constraint. It is also recommended that

the platfgrm activates the RESETN at least 2 LP_CLK cycles before powering-off of the

supplies.
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2-8-2. GPS/BT/FM Reset (cold start) and start-up
2-8-2-1. Reset conditions
The device is reset (cold start) from the following conditions:
e Power-on start-up
After applying the power supply voltage, nothing happens as long as the PDB pin is kept at low level

(“0”). When the PDB pin goes to high level (“1"), the reset condition is met. This powers %

device and causes a power on reset.

e PDB pin ; )
The PDB pin can be used to asynchronously reset the device. (&

e Watchdog timer

As soon as the watchdog timer expires, an asynchronous internal resgf signakis sent.

2-8-2-2. Start-up conditions

Figure 2.4-16 presents the device start-up phases, as descri ir&,’o 1.7.2. When the system

starts up, it goes through a power-on reset where the sys

SYS_CLK_REQ output signal and VDD_TCXO. FoIIo'
G

clackiis requested by both the

power-on reset, the system waits for a
stable system clock by counting a number of cloc e ilst the system is still kept in reset. Once
the system clock is stable, a synchronous reset far a fixed number of system clock cycles keeps the
system in reset, until the system is ready 1@ go,in the System Enable state.

In System Enable state, the device automatically detects the system clock frequency, and enables the
UART, SPI and SLIMbus HCI interfaces. automatic detection on these interfaces is then performed to

select the one used by the Host. O HCl interface has been detected, the device goes into the
System Active state.
e

In System Active stat has to configure the device further. This is, to download patch file (BT

power tode the device goes into the System Deep Sleep state. In System Deep Sleep state, only the
low power clock is used and the power supplies are managed to reduce the power consumption. Waking
up from the System Deep Sleep state can be triggered from an internal device event (e.g. BT Sniff
beacon) or by the Host via one of the different HCI or GPS wakeup mechanisms.
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Once the device is in System Deep Sleep state and all device subsystems (GPS, BT and FM) are
disabled, the device can be put in the System Off state to reduce the consumption even further (e.qg. this
mode is used when all device subsystems are disabled from the Host). In System Off state the IOs can
be configured by the Host to keep a pull-up, pull-down, or high-Z state retention configuration to not
interfere with the rest of the application, and all the clocks are switched-off.

The System Off state is entered via a Host software request and via PDB pin assertion to a low,level.

Then, going back to the System Active mode requires the PDB pin to be asserted to a higw%

Following the high level on PDB the CG2900 goes through the system reset. (&)\(

Figure 2.4-16. Start-up and reset state diagram
)

Power Off

resetcomplete

System
enable

,L HCl detected Systeir G

A

System
active

device event functions disabled
or or
hostwakeup request v in low power mode

System
Deep sleep
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3. Pin Definition

3-1. Pin Description
PIN No. Name Description Type

Al GND Ground

Programmable pin.SDIO_DATAZ2 / HIF. The state of this pin is monitored
on the rising edge of WRESETN.

A2 SDIO_DATA2 / HIF _ LOW selects SPI 110
— HIGH selects SDIO

A3 SDIO_DATA3/ SPI_CSN Programmable pin. SDIO_DATA3 / SPI_CSN. 1/0
A4 SDIO_CMD/ SPI_DI Programmable pin. SDIO_CMD / SPI_DI. 1/0
A5 GND Ground

A6 VDDIO_W General Purpose IO supply 1.8V |
A7 GND Ground |
A8 FM_ANT FM TX antenna output port (50 Ohms) 1/0
A9 FM_WANT FM Rx antenna input port (50 Ohms), need to series L=150nH (Q>30) /0
A10 GND Ground

B1 ANT_2G4 Antenna 10 port for Bluetooth and WLAN (50 ohms, 2.4GHz band) 1/0
B2 GND Ground

B3 SDIO_DATAL / WIRQ Programmable pin. SDIO_DATAL / WIRQ. 1/0
B4 SDIO_CLK / SPI_SCLK Programmable pin. SDIO_CLK/ SPI_SCLK. 1/0
B5 GND Ground

B6 AUDOR FM Rx analog audio output channel Right (DC Block Capacitor Required) O
B7 AUDOL FM Rx analog audio output channel Left (DC Block Capacitor Required) o
B8 GND Ground

B9 GND Ground |
B10 VDD_CORE gnF;?ogR;:u r)sr;:)rjr)llyszT analog supply, BT Power Amplifier supply, FM |
C1 GND Ground

C2 GND Ground

C3 SDIO_DATAO / SPI_DO Programmable pin. SDIO_DATAO / SPI_DO. 1/0
C4 GND Ground

C5 PDB GBF LDO power down input. I
C6 GND Ground

C7 GND Ground

cs8 UART_CTS [2] GBF_UART_RTSN 110
c9 UART_RTS_[3] GBF_UART_CTS 110
C10 VDD_FM_PA FM Power Amplifier supply (Decoupled by Capacitor (470nF)) |
D1 1.8V WLAN V\éli_ébi\tlzl-(l_ll.)SC\)/Ss)upply, DCXO supply, supply for RF Transmit, Supply for |
D2 GND Ground
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D3 GND

www.dzurewave.com

Ground
D4 EXT_DUTY_CYCLE_[19]  GPS blanking input. 110
D5 GND Ground
D6 EXT_FRM_SYNCH_[20] GPS cellular frame timing reference 1/0
D7 GPS_ANT_SEL_TP2 GPS antenna selection (0]
D8 UART_TXD_[4] GBF_UART_RXD 110
D9 UART_RXD_[5] GBF_UART_TXD 110
D10 VDDIO_G General Purpose IO supply 1.8V |
El 1.8V_GBF Digital supply. GBF_1.8V/WLAN1.8V. (Decoupled by Capacitor (LuF)) |
E2 GND Ground
E3 GPS_LNA EN_TP1 GPS LNA enable o}
E4 GND Ground
E5 HOST WAKE_[11] GBF_HOST_WAKEUP 110
E6 GND Ground
E7 12S_WS_[13] GBF_IIS_ WS 110
ES 12S_DIN_[15] GBF_lIS_DIN 110
E9 GND Ground
E10 VOUT GBF-Regulator output 1.8 V (@)
F1 VBAT_DUT W Battery supply. Regulator input 3.6 V |
F2 WRESET RESET of the WLAN subsystem - active low. |
F3 CLKREQOUT2_TP4 WLAN-Programmable pin, CLKREQOUTN. 110
F4 FE_LDO_EN Enable the GBF internal LDO to generate 1.8V from VBAT_DUT_G |
F5 GND Ground
F6 GND Ground
F7 12S_CLK_[14] GBF_IIS_CLK 110
F8 12S_DO_[12] GBF_IIS_DOUT 110
F9 PCM_B_[6] GBF_IOM_DIN 110
F10 VBAT_DUT_G Battery supply. Regulator input 3.6 V. |
Gl GND Ground
G2 SYS_CLK_REQ_IN System clock request input. (Only used for test purpose). NC. |
G3 GND Ground
G4 GND Ground
G5 GND Ground
G6 GND Ground
G7 GND Ground
G8 PCM_A_[9] GBF_IOM_DOUT 110
G9 PCM_CLK_[8] GBF_IOM_CLK 110
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G10 GND

Ground
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H1 GND Ground
Power mode request to wake-up external PMU. (Only used for test

H2  SYS_PWR_REQ_[10] ourpose). NC. /0
H3 GND Ground

Ha PTA_STATUS._ [1] nggrammable pin. WB_PTA_STATUS. (Only used for test purpose). o)
H5 PTA_FREQ [16] Elrlcr)g(r)z;r:)r.nsgl.e pin. WB_PTA_FREQ not connected. (Only used for test o)
H6 LPO_CLK_MB Low power clock input |

H7 EXT_REF_CLK_CG2900  GPS cellular clock [

H8 PCM_SYNC_[7] GBF_IOM_TFS 110
H9 GND Ground

H10 GND Ground

Ji GND Ground

J2 GND Ground

J3 CLKREQIN1_TP3 WLAN-Programmable pin, CLK_REQ_IN. 1/0
14 PMU_EN Elrl\rz?)tz:ge)t.hﬁgxtemal DC/DC 1.8V power supply. (Only used for test |

5 PTA_RF_ACT [17] Elrlcr)g(r)z;r:)r.nsgl.e pin. WLAN_PTA_RF_ACTIVE. (Only used for test /0
J6 GPS_CAL_FREQ [18] GPS cellular ref clock request for calibration 110
J7 GND Ground

J8 GND Ground

J9 TCXO_IN_MB (Only used for test purpose). NC. |

310 VDD_TCXO :\rj1§rna| LDO. External TCXO power supply. (Only used for test purpose). o
K1 GND Ground

K2 1.8V_SMPS WLAN- Internal regulators 1.8V. (switch output) (@)
K3 GND Ground

K4 VBAT_PWR WLAN-Power stage supply pin. o
K5 W_IRQ nggrammable pin. PTA_WIMAX/WIRQ. (Only used for test purpose). o)
K6 PTA_TX_CONF._[0] nggrammable pin. GBF_PTA_CONFX. (Only used for test purpose). e
K7 GND Ground

K8 GPS_RFIN GPS antenna input port (50 Ohms). 1/0
K9 GND Ground

K10 GND Ground

(GBF= GPS/Bt/FM, NC= No Connect)
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3-2. Pin Location (Top View X-Y Coordinate)

Unit: um
PIN_NUMBER PIN_X PIN_Y NAME
Al -4.275 4.275 GND
A2 -4.275 3.325 SDIO_DATA2 / HIF
A3 -4.275 2.375 SDIO_DATA3/ SPI_CSN
A4 -4.275 1.425 SDIO_CMD/ SPI_DI
A5 -4.275 0.475 GND
A6 -4.275 -0.475 VDDIO_W
A7 -4.275 -1.425 GND
A8 -4.275 -2.375 FM_ANT
A9 -4.275 -3.325 FM_WANT
A10 -4.275 -4.275 GND
B1 -3.325 4.275 ANT_2G4
B2 -3.325 3.325 GND
B3 -3.325 2.375 SDIO_DATAL / WIRQ
B4 -3.325 1.425 SDIO_CLK / SPI_SCLK
B5 -3.325 0.475 GND
B6 -3.325 -0.475 AUDOR
B7 -3.325 -1.425 AUDOL
B8 -3.325 -2.375 GND
B9 -3.325 -3.325 GND
B10 -3.325 -4.275 VDD_CORE
C1 -2.375 4.275 GND
C2 -2.375 3.325 GND
C3 -2.375 2.375 SDIO_DATAOQ / SPI_DO
C4 -2.375 1.425 GND
C5 -2.375 0.475 PDB
Cé -2.375 -0.475 GND
C7 -2.375 -1.425 GND
C8 -2.375 -2.375 UART_CTS_[2]
C9 -2.375 -3.325 UART_RTS_[3]
C10 -2.375 -4.275 VDD_FM_PA
D1 -1.425 4.275 1.8V_WLAN
D2 -1.425 3.325 GND
D3 -1.425 2.375 GND
D4 -1.425 1.425 EXT_DUTY_CYCLE_[19]
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-1.425 0.475

D6 -1.425 -0.475 EXT_FRM_SYNCH_[20]
D7 -1.425 -1.425 GPS_ANT_SEL_TP2
D8 -1.425 -2.375 UART_TXD_[4]

D9 -1.425 -3.325 UART_RXD_][5]
D10 -1.425 -4.275 VDDIO_G

El -0.475 4.275 1.8V_GBF

E2 -0.475 3.325 GND

E3 -0.475 2.375 GPS_LNA EN_TP1
E4 -0.475 1.425 GND

E5 -0.475 0.475 HOST_WAKE_[11]
E6 -0.475 -0.475 GND

E7 -0.475 -1.425 12S_WS_[13]

E8 -0.475 -2.375 12S_DIN_[15]

E9 -0.475 -3.325 GND

E10 -0.475 -4.275 VOUT

F1 0.475 4.275 VBAT_DUT W

F2 0.475 3.325 WRESET

F3 0.475 2.375 CLKREQOUT2_TP4
F4 0.475 1.425 FE_LDO_EN

F5 0.475 0.475 GND

F6 0.475 -0.475 GND

F7 0.475 -1.425 12S_CLK_[14]

F8 0.475 -2.375 12S_DO_[12]

F9 0.475 -3.325 PCM_B_[6]

F10 0.475 -4.275 VBAT_DUT_G

G1 1.425 4.275 GND

G2 1.425 3.325 SYS_CLK_REQ_IN
G3 1.425 2.375 GND

G4 1.425 1.425 GND

G5 1.425 0.475 GND

G6 1.425 -0.475 GND

G7 1.425 -1.425 GND

G8 1.425 -2.375 PCM_A_[9]

G9 1.425 -3.325 PCM_CLK_[8]
G10 1.425 -4.275 GND

H1 2.375 4.275 GND
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2.375 3.325 SYS_PWR_REQ [10]
H3 2.375 2.375 GND
H4 2.375 1.425 PTA_STATUS_[1]
H5 2.375 0.475 PTA_FREQ_[16]
H6 2.375 -0.475 LPO_CLK_MB
H7 2.375 -1.425 EXT_REF_CLK_CG2900
H8 2.375 -2.375 PCM_SYNC_[7]
HO 2.375 -3.325 GND
H10 2.375 -4.275 GND
J1 3.325 4.275 GND
J2 3.325 3.325 GND
J3 3.325 2.375 CLKREQIN1_TP3
J4 3.325 1.425 PMU_EN
J5 3.325 0.475 PTA_RF_ACT [17]
J6 3.325 -0.475 GPS_CAL_FREQ [18]
J7 3.325 -1.425 GND
J8 3.325 -2.375 GND
J9 3.325 -3.325 TCXO_IN_MB
J10 3.325 -4.275 VDD_TCXO
K1 4.275 4.275 GND
K2 4.275 3.325 1.8V_SMPS
K3 4.275 2.375 GND
K4 4.275 1.425 VBAT_PWR
K5 4.275 0.475 W_IRQ
K6 4.275 -0.475 PTA_TX_CONF_[0]
K7 4.275 -1.425 GND
K8 4.275 -2.375 GPS_RFIN
K9 4.275 -3.325 GND
K10 4.275 -4.275 GND

Ny
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4. Mechanical Information
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Reference Min. Typ. Max. Unit
—_—

X 1.2 13 14 mm
vy 0.35 0.4 0.45 mm
E 9.5 9.6 9.7 mm
El 8.55 mm
e 0.95 mm
g 0.525 mm
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AW-NH580 Top View PCB Layout Footprint

Unit: mm
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5. Shipping Information
5-1.
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Figure 1 Figure 2

Figure 1: Describes when the J tray is placed on the working table, the tray notch shall
face the bottom left hand side, partial devices places form bottom to up direction.
Figure 2: Describes when the E tray is placed on the working table, the tray notch shall %

face the up left hand side, partial devices places form bottom to up direction.
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5-4.

INNER BOX
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Cardboard
Notice : Please use Cardboard to fill space vw
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