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1. OVERVIEW

WG7310, a WiFi , Bluetooth and FM SiP (system in package) module, is
the most demanded design for all handset and portable devices with Tl
WL1271 IEEE 802.11b/g/n and BT v2.1 EDR solutions to provide the best
WiFi and BT coexistence interoperability and power saving technologies
from TI.

1.1. General Features

WLAN, Bluetooth and FM radio on a SiP module

LGA%6 pin package

Dimension 1T0mm(L) x T0mm(W) x 1.4mm(H)

Based on TIWL1271 65-nm CMOS technology packaged in WSP for

module

® Seamless integration with T OMAP application processor and
GSM-GPRS-UMTS chipset

® Internal support for WLAN and Bluetooth Co-existence (bandwidth
sharing, antenna sharing)

® Direct connection to battery using external switching mode power
supply supporting 5.5V to 2.3V operation

® VIO inthe 1.8V domain
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2. FUNCTIONAL FEATURES

2.1. Module Block Diagram

Doc No: WG7310-0A-DTS-R03
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2.2. Block Functional Feature

2.2.1. WLAN Features

Support 802.11 2.4GHz b/g/n mode
Optimized for ultra low current consumption in all operating

modes including extremely low power modes

IEEE Std 802.11d, e, h, I, k, r, s PICS compliant

Supports Cisco Client eXtensions (CCX) standard

Support Secure Digital Input/Output (SDIO), Serial Peripheral
Interface (SPI) Host Interfaces
Medium-Access Controller (MAC)
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» Embedded ARM Cenftral Processing Unit (CPU)

2.2.2.

» 292kByte (Used for Program code, data and packet data)
Embedded Random-Access Memory (RAM)

» Hardware-Based Encryption/Decryption Using 64-, 128-,
and 256-Bit WEP, TKIP or AES Keys

» Supports Wi-Fi Protected Access (WPA and WPA2.0) and
IEEE  Std  802.11i [Includes Hardware-Accelerated
Advanced-Encryption Standard (AES)]

» Designed to Work with IEEE Std 802.1x for Virtual Private
Network (VPN) Solutions

Baseband Processor

» All IEEE Std 802.11b/g and 802.11n Data Rates up tfo
72.2Mbps

2.4 GHz Radio

» Digital Radio Processor (DRP) implementation

» Internal LNA

» Supports: IEEE Std 802.11b, 802.11g, 802.11b/g, and 802.11n

Bluetooth Features

Bluetooth 1.1, 1.2, 2.0+EDR and 2.1+EDR specification
compliant —up to HCl level

BT Enhanced Data Rate (2 and 3 Mbps)

Support for Bluetooth 2005 core release

Enhanced host Interfaces (UART)

Very low power consumption

On-chip Embedded radio

Embedded ARM Microprocessor System

Temperature detection and compensation mechanism ensure
minimal variation in the RF performance over the entire
temperature range

A2DP support

Wide-Band Speech support

Full support for the Ultra Low Power (ULP) Bluetooth standard
(previously known as Wibree)
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2.2.3. FM Radio (RX/TX) Features

® On-Chip FM Receive

On-Chip 0dBm output FM Transmitter

® Operation through BT host interface (UART/btSPI) or separate
I°C interface for control and RDS data transfer

® Up to 48k Samples/sec audio sampling for stereo headsets

® Frequency resolution: 50-kHz step tuner

® Compatibility with Europe/US (87.5-108MHz) and Japan (76-90
MHz) FM Bands

® Full digital implementation

Digital MPX signal, thus eliminating need for noise blanking

circuits

Infegrated RDS/RDBS features

Soft Mute

Stereo/Mono blend based on signal condition for RX

Selectable 50/75-us de-emphasis filter

12S format for stereo/mono digital audio data

Analog stereo audio inputs/outputs

Software selectable level for soft mute and stereo/mono blend
level for RX

Fast independent up/down tuning function

® Supports a dedicated enable pin for the FM IP
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3. MODULE SPECIFICATION

3.1. Absolute Maximum Ratings

Over operating free-air temperature range

Characteristics Value Unit
VBAT -0.51t0 5.5 \%
Supply Voltage Range
VIO -0.5t0 2.1 \%
Input Voltage to Analog Pins -0.5to 2.1 Vv
Input Voltage to all Other Pins -0.5 to VIO + 0.5V Vv
Operating Ambient Temperature Range -20to0 70 ‘C
Storage Temperature Range -40 to 85 ‘C
3.2. Recommended Operating Conditions
The WG7310 requires two supplies: VBAT and VIO.
Voltage
Power Supply
Min. Typ. Max.
VBAT 2.3V 3.3V 4.8V
VIO 1.62V 1.8V 1.92V
3.3. RF Characteristic
3.3.1. WLAN RF
WLAN Transmitter
Characteristics Condition Max Min Typ Max Unit
EVM
11b Output 11TM CCK 35% 16 18 - dBm
Power 5.5M CCK 35% 16 18 -
2M DSSS 35% 16 18 -
1M DSSS 35% 16 18 -
Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011 Page 7
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Characteristics Condition Max Min Typ Max Unit
EVM
11g Output 54M OFDM -25 11.5 13.5 - dBm
Power 48M OFDM -25 11.5 13.5 ---
36M OFDM -19 13.5 15.5 ---
24M OFDM -19 13.5 15.5 ---
18M OFDM -13 15 17 -
12M OFDM -13 15 17 -
9M OFDM -8 15 17 ---
6M OFDM -8 15 17 ---
11n Output MCS7 -28 11 12.5 - dBm
Power MCS0 -5 15 17 -
WLAN Receive
Characteristics Condition Min Typ Max Unit
11b Rx Sensitivity 11M CCK - -86 -82 dBm
5.5M CCK -90 -86
2M DSSS - -93 -89
1M DSSS - -96 -92
11g Rx Sensitivity 54M OFDM - -73 -69 dBm
48M OFDM - -74 -70
36M OFDM - -79 -75
24M OFDM - -83 -79
18M OFDM - -85 -81
12M OFDM - -87 -83
oM OFDM - -89 -85
6M OFDM - -90 -86
11n Rx Sensitivity MCS7 - -69 -65 dBm
MCSO0 - -88 -84
Note: (1) For CH13, sensitivity is degraded up to 2dB in 802.11g/n.
(2) For CH14, sensitivity is degraded up to 2dB in 802.11b/g/n.
Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011 Page 8
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3.3.2. Bluetooth RF
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BT Transmitter, GFSK, Class 2 & Class 1.5

Characteristics Min Typ Max Unit
CLASS1P5 = VBAT 8.5 10 - dBm
RF output power
CLASSIP5 =1.8V 5.5 7.5 dBm
Power variation over BT band -1 1 dB
Gain confrol range 30 dB
Power control step 2 5 8 dB
BT Receiver Characteristics, In-Band Signals
Characteristics Min Typ Max Unit
GFSK, BER =0.1% -86 -90
Sensitivity Pi/4-DQPSK, BER = 0.01% -86 -90 dBm
8DPSK, BER =0.01% -80 -84 -
GFSK, BER =0.1% -5 -—
Max. useable input -
Pi/4-DQPSK, BER = 0.1% -10 - dBm
power
8DPSK, BER = 0.1% -10 - -
3.3.3. FM Radio Electrical Characteristics
Characteristics Condition Min | Typ | Max | Unit
FM function enabled and
) ) 50 Q
Audio output during auto-search
impedance FM function disabled and
50 KQ
when muted
Audio input
30 KQ
impedance
Selectable RF Rx input | With external matching
] o 50 200 Q
impedance circuitry — Default = 50 Q
With external matching
RF input return loss o -10 dB
circuitry
Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011 Page 9
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For all FM bands: 87.5-108MHz Europe/USA, 76-90MHz Japan

FM RF Rx Characteristics

Characteristics Condition Min | Typ | Max Unit

Frequency step 50 kHz

RF input power level | Max input power 105 dBuVv
For an RDS deviation of 1.2kHz.

RDS Sensitivity 95% of blocks decoded with no 13 20 dBuVv
errors, taken over 5000 blocks.
For an RDS deviation of 2kHz. 8 15 dBuVv
fmod=1kHz, Af=22.5kHz,

Sensitivity A-weighted(S+N)/N=26dB (BW of 0 5 dBuv
300 Hz to 15kHz), De-emphasis=50s
LO breakthrough measured on the

RF conducted reference port 0 aBm

emissions 925-960MHz, 1805-1880MHz,
1930-1990MHz 70
869-960MHz (GSM, CDMA) -140
1570-1580MHz (GPS) -150

RF out-of-band 1805-1990MHz (GSM, PCS, CDMA,

emissions WCDMA) 7150 dlBmy/i
2110-2170MHz (WCDMA) -150
2402-2483.5MHz (BT, WLAN) -150

FM RF Tx Characteristics

Characteristics

Condition

Min | Typ | Max Unit

Frequency

accuracy

*1 10 kHz

Channel spacing

User configurable

50 | 100 | 200 kHz

Maximum o/p level
us
when driving info 117 | 118
/Europe
L=120nH, Q > 30. All
Max level ) dBuVv
Output Frequencies, TX=ON,
Power L=R=0 ( no modulation ), | Japan 1171 118
power level=0
Flatness For outputs 105-117dBuV 0.5 2 dB
Range 26 dB

Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011
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746 - 764MHz 22
US/EU: | 869-894, 925-960MHz 20
87.5- 1570 -1580MHz 25
Out of
108 1805-1880, 1930-1990MHz 28
band
MHz 2110 - 2170MHz 20
spurious
o 2400 - 2483.5MHz (BT band) 20
emission dBuVrms
(at 746 - 764MHz 26
a
. 869-894, 925-960MHz 19
maximum Jopon;
1570 -1580MHz 25
power) 76 -90
1805-1880, 1930-1990MHz 28
MHz
2110 -2170MHz 20
2400 - 2483.5MHz (BT band) 20

3.4. External Slow Clock Input (SLEEP_CLK)

The external slow clock input SLEEP_CLK must be present at all times. The
slow clock is used to maintain timers that synchronize the device to the
access point (AP) beacons.

Table 1. External Slow Clock Input Requirements

Characteristics (1) Condition Min. Typ. Max. Unit
Frequency 32.768 KHz
Reference Frequency WLAN, BT,

+/-150
Accuracy FM_RX ppm
FM_TX (2) +/- 40
Input Transmit Time 10% ~ 90% 100 ns
Frequency Duty Cycle 30 50 70 %
Fail Safe Maximum
2.0 \Y
Value
Input Voltage Limits VIH 0.65xVIO VIO
Vpeak
(Square Wave) VIL 0 0.35xVIO
Input Impedance 1 MQ
Input Capacitance 5 pF
Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011 Page 11
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Rise and fall time 100 ns
Phase noise TkHz -125 dBc/Hz
Jitter (3) Integrated over : Hy
300Hz ~ 15000Hz

(1) Slow clockis a fail safe input

(2) If the available slow clock source does not meet the +/-40ppm requirement, there

are two options;

® Use the fast clock for the FM_TX functionality. This is configured using a

vendor-specific command to switch to Fref operation after enabling the FM

core with the slow clock source.

® Enable clock error calibration in the FM core to compensate for the clock

source error. The calibration can be done using a known vendor-input clock

error or intrinsically to the core (self-calibration).

(3) Noft required if fast clock is used for FM TX and RX

Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011
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4. POWER CONSUMPTION

Doc No: WG7310-0A-DTS-R03

4.1. Device Shutdown Current

The SDIO/CLK_REQ lines should be driven by the host to prevent
leakage in sleep/shutdown modes.

room temperature

Mode Description Power Supply Typ. Max. Unit
Shutdown mode (BT, WLAN and
. . 1.8V (VIO) 6.5 7.5
FM sections in shutdown mode) A
U
Values are over process and at
Total VBAT at 3.6V 14 26

4.2. WLAN Power Consumption

WLAN supply current was measured using the HDK and the TrioScope
tool, over process and temperature at Fref 38.4MHz unless otherwise

specified.

4.2.1. Active Mode

® During Listen Mode operation, the radio is in a low power mode
optimized to receive only 11b beacons. The DC2DC, FEM and
WL1271 devices are active but consume less current.

® |n STBY mode, no RF operation required. The DC2DC, FEM and
WL1271 device are active but consume lower current.

® InTX and RX modes, all devices are active and consume

maximum currents.

Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011
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11b/g: Packet size
1.8V (VIO) 0.26 0.3 0.26 0.3
=2048 bytes
11n: Packet size FEM
Transmit | =1024 bytes current 195 214 113 122
Total mA
Data 11b only
VBAT
delay=0.004ms
=3.6V System
11g/n 270 292 195 207
current
delay=0.002ms
) 1.8V (VIO) 0.23 0.3 0.23 0.3
Receive Data (3) mA
Total VBAT=3.6V 96 105 96 105
) 1.8V (VIO) 023 | 03 | n/a n/a
Listen (3) mA
Total VBAT =3.6V 68 74 n/a n/a
1.8V (VIO) 0.23 0.3 0.23 0.3
STBY mA
Total VBAT=3.6V 6 9 6 9

(1) Nominal process at 25°C

(2) Over process and temperature

(3) CH14 values add up to 2mA

4.2.2. Inactive and Dynamic Modes

Sleep mode (BT and FM inreset) (1) (2)

1.8V (VIO)

11

17

Total VBAT at 3.6V

96

109

UA

(1) Values indicate current between beacons

(2) Room temp over process

Dynamic mode

Beacon (DTIM =1 : TBTT = 100ms) Total  VBAT 3.6V to 0.82 A
. m
Beacon duration~1.6ms : Rate= TMbps TPS62611
Beacon in Listen mode
Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011 Page 14
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(1) This mode reflects results with software drivers and not the Triscope tool.

4.3. BT Power Consumption

BT supply current was measured using the HDK and HCI Tester tool at

Fret 38.4MHz.

4.3.1. Static State

Characteristics Typ Max Unit
Supply current in deep sleep mode V1o 12 1° UA
VBAT 62 80
4.3.2. Dynamic State
Transmit power at 4dBm, nominal, room temperature, Vear=3.6V, Fref
at 38.4MHz.
Use Case Mode Description Full VeAT source Unit
(Using DC2DC)
Idle current (ARM off) (3) Master/Slave 1.8
SCO link HV3 Master/Slave 8
eSCO link EV3 64Kbps, no retfransmission Master/Slave 8.2 A
eSCO link 2-EV3 64Kbps, no retransmission | Master/Slave 5.6
GFSK full throughput: Tx=DH1, RX=DH5 Master/Slave 23.5
EDR full throughput: Tx=2-DH1, RX=2-DH5 Master/Slave 24.3
EDR full throughput: Tx=3-DH1, RX=3-DH5 Master/Slave 24.9
Sniff, 1 attempt, 1.28sec Master/Slave 100/110
Page or Inquiry Scan 1.28s, 11.25ms Master/Slave 230
Page scan 1.28s, 11.25msec and Inquiry Master/Slave 320 UA
Scan 2.56s, 11.25ms
Low power scan, 1.28 intervall Master/Slave 145

(1) Voltage Input at INPUT_VBAT_SUPPLY
(2) Voltage input at BT_CLASS_1P5

Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011
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(3) IDLE is a state in which the BT is awake and communicates with the host, but there

is no RF activity.
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5. Module Outline

5.1. Signal Layout (Top View)
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5.2. Pin Description
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No. | Index Name Type Description
1 Al GND GND |GROUND
2 A2 IN.C. - |Not connected
3 Bl BT_FUNC2: BT_WU/ DC2DC O BT WU (default) or BT DC2DC
4 B2 GND GND |GROUND
5 C1 N.C. - |Not connected
6 C2 |BT_FUNC4: BT_TX_DBG O |BTUARTD (reserved for debug)
7 D1 N.C. - |Not connected
8 D2 |GND GND |[GROUND
9 El GND GND |[GROUND
10 E2 N.C. - |Not connected
11 F1 N.C. - |Not connected
12 F2  |GND GND |GROUND
13 Gl GND GND |GROUND
14 G2 |N.C. - |Not connected
15 H1 N.C. - |Not connected
16 H2 |GND GND |GROUND
17 J1 N.C. - |Not connected
18 J2 N.C. - |Not connected
19 K1 GND GND |GROUND
20 K2 IN.C. - |Not connected
21 L1 N.C. - |Not connected
22 L2 |GND GND |GROUND
23 L3 |FM_EN | |FMRST
24 K3 N.C. - |Not connected
25 L4 GND GND |GROUND
26 K4 BT_EN I BT RST
27 LS WB_RF_ANT /O |WL/BT RF ANT
28 K5 GND GND |GROUND
29 Lé GND GND |[GROUND
30 Ké  |WL_RS232_RX/12S_M_SCL | |RS232_RX (default) or I2C_M_SCL
(reserved for debug)
31 L7 SDIO_D1 /O |SDIO IF
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No. | Index Name Type Description

32 K7  |WL_RS232_TX/ 125_M_SDA O [RS232_TX (default) or 1I2C_M_SDA
(reserved for debug)

33 L8 |SDIO_D2 I/O |SDIO IF

34 K8 |SPI_CSX/ SDIO_D3 I/O |SDIO IF

35 L9  |SPI_DIN/ SDIO_CMD I/O |SDIO IF

36 K9  |SPI_DOUT/ SDIO_DO I/O |SDIO IF

37 L10  |SPI_CLK/ SDIO_CLK I SDIO IF

38 K10 |FM_I2S_FSYNC /O |FMI2S IF

39 L11 WL_EN I WL RST

40 K11 [FM_SDA /O |[FMI2C IF

4] J11 [FM_SCL /O |FMI12C IF

42 J10 |[FM_IRQ O [FMI2CIF

43 H11 |FM_I2S_CLK /O |FMI2S IF

44 H10 |FM_I2S_DI I FM 125 IF

45 GI11  |[FM_I2S_DO O |FMI2SIF

46 G10 |GND GND |GROUND

47 F11 GND GND |GROUND

48 F10 |SLOWCLK I SLEEP CLK

49 Ell FM_TX_ANT O |FMTX ANT

50 E10 |GND GND |GROUND

51 D11 |GND GND |GROUND

52 D10 |FMAUDROUT O |FM AUD OUT

53 Cl11  |FM_RX_ANT | |FM RX ANT

54 C10 |GND GND |GROUND

55 B11 |GND GND |GROUND

56 B10 |FMAUDLOUT O |FM AUD OUT

57 A1l  |FMAUDRIN I FM AUD IN

58 A10 |GND GND |GROUND

59 A9 FMAUDLIN I FM AUD IN

60 B9 |GND GND |GROUND

61 A8 |GND GND |GROUND

62 B8 |XTALP O |FREF INPUT (internal use only)

63 A7 |IXTALM O |FREF INPUT (internal use only)

64 B7 GND GND |GROUND
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65 A6 |GND GND |GROUND
66 Bé |DC2DC_MODE - |Connect to BS
67 A5 |DC_REQ O |DC_REQ to INTERNAL DC2DC
68 BS |DC2DC_MODE - |Connect to Bé
69 A4 VIO I 1.62~1.92V POWER SUPPLY, 1.8V TYP
70 B4 1v8 O |1.8v DC2DC POWER SUPPLY
71 A3  |VBAT I 2.3~4.8V POWER SUPPLY, 3.3V TYP
72 B3 VDD_LDO_IN_CLASS1P5 I BT CLASS2/CLASS1.5 POWER SUPPLY
73 D4 |PCM_AUD_CLK /O |[PCMI/F
74 E4 |PCM_AUD_IN /O |PCMI/F
75 F4 |GND GND |GROUND
76 G4 |N.C. - |Not connected
77 H4 |GND GND |GROUND
78 H5 [N.C. - |Not connected
79 Hé6 |N.C. - |Not connected
80 H7  |WL_UART_DBG O |WL_UART_DBG (reserved for debug)
81 H8 |CLK_REQ_OUT O |CLK_REQ positive polarity
82 G8 [WLAN_IRQ O |WLAN interrupt request
83 F8 HCI_RX I BT UART I/F
84 E8 |HCI_TX O |BT UARTI/F
85 D8 N.C. - |Not connected
86 D7 |HCI_RTS I/O |BT UART I/F
87 D6 |HCI_CTS I/O |BT UART I/F
88 D5 |PCM_AUD_FSYNC /O |PCMI/F
89 ES PCM_AUD_OUT O |PCMI/F
90 F5 GND GND |GROUND
91 G5 |GND GND |GROUND
92 G6 |GND GND |GROUND
93 G7 |GND GND |GROUND
94 F7 GND GND |GROUND
95 E7 |GND GND |GROUND
96 E6 |GND GND |GROUND
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6. Power Sequence

6.1. WLAN Power on Sequence

Doc No: WG7310-0A-DTS-R03

Vaur (23-55V)
10ms {min)

VIO (1.8V) Fd G4ps (min)

|44 !

PRS
WL_EN OR BT_EN .

SC (slow clock) | |
I

FHEF

|
|
WL_EN ) J 100ps
I |« sl
DC REQ ! | f
DC2DC (1.8 V) | | I/'_
' |
SDIO SPICLK | |
|
|
WLAN_IRQ | [
| |
|
|
I
|

m

T'\'JA*E- uw I

WLAN Power on sequence

The duration of T1 is defined as the time from WL_EN=high until Fref is

valid for the SoC.

T1 ~55ms

The duration of T2 depends on:
® Operation system

PLL configuration

Firmware download
Releasing the core from reset
Firmware initialization

Host enumeration for the SDIO/SPI
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6.2. Bluetooth Power Up Sequence

Power up requirements:
1. BT_EN must be low
2. VIO must be stable before releasing BT_EN.
3. Slow clock must be stable within 2 ms of BT_EN high.

Vo (23-55V)

VIO (1.8 V) 4

Badus {min)

»l o T e s B8 M GRSNSIaTE I S R SR
WL_EN OR BT _EN ™

SLOWCLK i |

BT_EN

pEpEREREN

]
N

<100us
« *»

DC_REQ

|
|
|
|
|
|
DC2DC (1.8 V) vl :
|

|

|

|

|
I
¥

BT RATR A A AR

FREF

!
|
|
|
|
|
|
|
|
|
|
HCI_RTS |
|

le T1 >
|
|

e — TWAKEUF —

Bluetooth Power Up sequence

WG7310 indicates completion of power up sequence by asserting RTS
low. This occurs up to 100ms after BT_EN goes high.
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7.

Doc No: WG7310-0A-DTS-R03

Interface Characteristics

7.1. WLAN SDIO Characteristic

7.1.1. SDIO Read Timing

|
SD3-SD0 4 \
{Input/Output) x Read )

RC

f.
B
2
A

Command

ﬁ____‘l__‘L_

SDIO Single Block Read

Table 2. SDIO Read Switching characteristics

Table 3.
PARAMETER MIN MAX UNIT
fcr  Delay time, assign relative address or data transfer Relad-command CMD valid to card-response 2 64 Clock cycles
mode CMD valid
fcc  Delay time, CMD command valid to CMD command valid 58 Clock cycles
tre  Delay time, CMD response valid to CMD command valid Clock cycles
fac  Access time, CMD command valid to SD3-SD0 read data valid Clock cycles

7.1.2. SDIO Interface Write Timing

CMD Card
(Input/Output) Response
|

SD3-SD0 | . (1) 1)
(Input/Output) l/_X Write )—KCRC Status X BUSY' >_
[
o

| |
| I [
—P: Ly }4* —N‘ :47 Ly

(1) CRC status and busy waveforms are only for data line 0. Data lines 1-3 are N/A. The

busy waveform is optional and may not be present.

Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011
http://WWW.JORJIN.COM.TW
CONFIDENTIAL

Page 23




| nd

’
SJORIJIID
Doc No: WG7310-0A-DTS-R03

SDIO Single Block Write

Table 4. SDIO Write Switching characteristics

PARAMETER MIN  MAX UNIT
ty Delaytime, CMD card response invalid to SD3-5D0 write data valid 2 Clock cycles
tp  Delaytime, SD3-SD0 write data invalid end to CRC status valid 2 2| Clock cycles

7.1.3. SDIO Clock Timing

' | Vi
CLK 0.2 | o o I :0,2 : : : v
! B L | -
by~ ¢ bty > ‘ [ I‘—’:_ Uiy
| <> ' I
| tsu— . : |
| \ | [ v
IH
Input X ><
| | Vi
I I
| |
}‘ topivr o tobuyz
| I
| |
Vor

Output >< X
VOL

SDIO Clock Timing

Table 5. SDIO Timing requirement

PARAMETER MIN MAX| UNIT
foock Clock frequency, CLK CL=30pF 0 26 MHz
DC Low/high duty cycle C =30 pF 40 f0 %
HLH Rise time, CLK CL=30pF 43 ns
tTH Fall fime, CLK C =30pF 35 ns
tisu Setup time, input valid before CLK 1 C =30pF 4 ns
tH Hold time, input valid after CLK 1 CL=30pF 5 ns
toory  Delay time, CLK] to output valid C =30 pF 2 12 ns
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7.2. WLAN wSPI Characteristics

The SPI interface signals are shared with the SDIO bus in the WG7310.

7.2.1. SPI Read/Write Timing

Ccs
(Input)

—» s - loy —p

N

M tousy — — e —»

| Read X
| |
DOUT busy K ~ busy X Data >_ ______

SPI Read Timing

|
toe i | lec—m *
—» 44— 'C5 —— CR _.I !

| ;

cs : !
(Input) | :
T
|
|
DIN Write Address I Dala.  e—— . - - Data :
Command | |

busy 000000

pour

SPI Write Timing

Table 6. SPI Read/Write Switching characteristics

Parameter Min. | Max. Unit
, Delay time, CS | to DIN read/write command 0 16 Clock
CS
valid Cycles
, Delay time, DIN read command invalid to : 16 Clock
CR
DOUT/DIN card response valid Cycles
] ] ) 16/32 Clock
tousy | Fixed busy delay till DOUT data valid 1 7
Cycles
. . . 16 Clock
tec | Delay time, DOUT data invalid CS 1 0
Cycles
_ 16/32 Clock
tos | Data block size 1
Cycles
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7.2.2. SPI Clock Timing

_1_
1

Qutput X

:‘— sy —p— ty —N‘
| |

X X
VOL_

SPI Clock Timing

Table 7. SPI Timing requirement

Parameter Min. Max. Unit
faock | Clock frequency, CLK 0 48 MHZ
DC Low/high duty cycle 40 60 %
twi Pulse duration, CLK low 5 ns
Twh Pulse duration, CLK high 5 ns
tiw Rise time, CLK 4.3 ns
tTHL Fall time, CLK 3.5 ns
fisu Setup time, input valid before CLK1 5 ns
tin Hold time, input valid after CLK? 5 ns
toowy1 | Delay time, CLK 1 to output valid 4 15 ns
Tooly2 | Delay time, CLK | o output invalid 5 15 ns

Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011 Page 26

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




| 4

’
SJORIJIID
Doc No: WG7310-0A-DTS-R03

7.3. Bluetooth HCI Interface

HCI RTS \,: Fi \
11

I |
| 2 )
! I ! I
HCI RX
I ] ;16
15 : :
HCL CTS N 1 V \
- | 11 |
| t3 | t? 11 | t"q’ |
11
HCI_TX
s s
I/l hh“""h
¢ e
Start | ! Stop
bit ;J_LH_S | bit
I I
I : I
=* 10 bits I_{
th
“«—>
> T\ SR / D0 Y DI Y D2 7 U Dn_J PAR | _STP | 7

* STR: Start bit; DO...Dn: Data bits (LSB first); PAR: Parity bit (if parity is used); STP: Stop bit

Table 8. BT HCI Timing characteristics

Characteristics Condition Symbol | Min | Typ. Max Unit
Baud rate Any rate (1) 37.5 11152 4000 kbps
Baud rate accuracy Receive, Transmit 15,17 -2.5to+1.5 %
CTS low to TX_DATA on 3 0 2 us
Hardware flow

CTS high to TX_DATA off t4 1 Byte
conftrol

CTS high pulse width t6 1 bit

RTS low to RX_DATA on 11 0 2 us
Interrupt set to

RTS high to RX_DATA off 12 16 Bytes
1/4 FIFO

Exception for 19.2MHz: Maximum baud rate = 3.84Mbps.
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7.4. Bluetooth PCM Interface

Bluetooth can be setting as master or slave mode. For more stable
voice performance, slave mode is recommended.

I t‘] |
10 S
ADCLK N N : m
- |: :& 411! I !
: : ! il : : :
P R — B 5
_)')_'_I'\ I I 1 (
AUD_FSYNC , : : : : : JS_/_\_
(| t4 ! | I
—<= :
t5 ; EtT
: ] 1
AUD_OUT ——— (T ><5b—5§—<:><:
|
|

AUD_IN [ X )(Si)—SS—(Z)(:

Table 9. BT PCM Slave mode Timing characteristics

Characteristics Symbol Min Typ. Max Unit

Master clock frequency 1/11 64 16000 KHz
Clock duty cycle 40 50 60 %
Synchronization clock frequency 1/t3 1/(8xt1) 1/(65535xt1) | KHz
Synchronization signal width 11 165545xt1
Setup time for AUD_FSYNC high to AUD_CLK

2 5 ns
low
Hold fime from AUD_CLK low to AUD_FSYNC

t4 8 ns
low
Setup time for AUD_IN valid to AUD_CLK low 18 5 ns
Hold time from AUD_CLK low to AUD_IN

9 8 ns
invalid
Delay time from AUD_CLK high to AUD_OUT

5 20 ns
data valid
Delay time from AUD_CLK low to last data bif

17 20 ns
of AUD_OUT output set to high impedance
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8. Debug Interface

The debug interface helps customers to evaluate the HW/SW features
for their application. It also helps to debug during the development
stage. The WG7310 module support RS232 signals and UART signals for
debug purpose. Connect RS232 and UART signals to the test points for
future debug support.

8.1. WLAN RS232 Testing Port

“Direct” serial interface (RS$S232_TX, RS232_RX) used by WLAN TrioScope
software package for WLAN RF performance test, debug and
manufacturing application.

8.2. Bluetooth HCI Testing Port

HCILLTX and HCI_RX are used by Bluetooth “HCI Tester” software
package for Bluetooth RF performance test, debug and
manufacturing application.

Copyright © JORJIN TECHNOLOGIES INC. LIMITED 2011 Page 29
http://WWW.JORJIN.COM.TW
CONFIDENTIAL



’ ’
JOReIJIID
Doc No: WG7310-0A-DTS-R03

9. Reference Schematic

1iG7310-00 MODULE

VBATIN VBATIN VIOIN
wn
(54
10 i
Icmm ;
Vo Kk ||} i I
R I WiFi SDIO/SPI Matching Curcui
Vower 1
1L 0o
n o Lo
A2 w : 3 0 In green circle is a necessary part
I - 2 ne1 X
CIK v Ay A0 RO S 2 nez gy X
A3 I RAD ROZ s “ 51 1S recomended to reserve SDID/SPI ratching circuits
N L RAAD RO 1 D0UTS0i0.00 Nes X and keep then close to W7310-00 nodule for signal
R0 RO o e °© i
A Y 000,01 2 Ly optiization
RHVD RO o 0 o j * The six traces fron U1 ( module ) to Host must be
L s s Iy treated like a bus. The bus length sall be s short
= 2X as possible and every trace length st be the sane as
Vo WAV IRQ ety 1 the others. Enough space above 2 tire trace width or
Ll ‘e ground shielding betreen trace and trace will be bene
K WL Rsza2 o 25 504 ncte X to reke sure sigal qality, especially for SDI0_CLK
A WLRS232_RX 125 M SCL :ﬂ:: 1 trace. Besides, please renesber to keep then anay fron

the other
. shielding o arourd the buses v
(A ** 010 lines should be held high by the host
B FUNCE BT WUI DC2DC *+ 510 DL and SD10_02 shall be connected to GND if using SPI host interface
** Al Test point nust reserved for test

tal or analog sigel traces. To add groud
e elpful.

[k

w\}—i\/\ﬁy\/\,—4

we g vt
o0
i FATXANT
BT.FUNCA: BT DL DBG. T L = ﬁt
) 167310-00 s
oA Cn
Sikpisnc upuan .
:
s e [
BT FUNCL: DC20CIBSPLCIK. 0
8 peac X «
i
™ v |
o o L wsoes =
sLowe wom 038
0 ®
X AseL
wl cu peour
P L) m
el o

a8
0
A oo |
irf —

Q

i} N
D10 FAALDLOL

cis cia
10pF 10pF
o402 coao2
WB RE_ANT T'E T Y ANTL
17 1 ATBO10-EZROHAA
WiFi/BT RE-1/0 o
L1
NL
Loao0z
EA_RX ANT 1L 1 anT2
1 FMA0003
FM RF-IN 500hm cis w| 2axsmm
1nF
Coao2
L3
ToonH
Loa02
EA_TX ANT 1l 1A A
17 FMA0003
FM RF-OUT 75ohm cie FM RF-OUT 500hm w| 2axsmm
InF L
Coao2 IznH

Loa02

32_768K XOSC 1.8V LDO

veAT N
ava VBAT_IN
T us
svs TPS73618DBY
OT-23-
caz 1
osc1 0.1uF o uT
KK3270022 Cosoz >
32z smm ==
18 cio czo
2 4 Toe Tonk Toe
o voD CAP1005 CAP1005 CAP1005
MD_stowerk
21 onD oe |2
Ris
1ok Ri6
R0202 12k
Roa0z2
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1v8 FM AUDIO Output ( Option )

** FM_AUD_OUT can be tied to a FM audio amplifier or a Codec IC to generate the voice. Here is an example
of using a FM audio amplifier.

GAIN=40K/Rin VBAT_IN
u14
1 FAAUD_OUT R <C 3 RO Ap, J - c73 c74 Ls1
cro % 1o NE Avos [ IluF Ill)uF

e
il | R38 20
Ul 1 —V\ * SPEAKER
T RiN- RouT+ S
R8O 13 RIN+  ROUT-
1 FALAUD_OUT L & AN\ 1o |UN- LOUT+ |75 Ls2
LN+ LOUT-
14
o] RSO
A GNDﬁ[@
GND [

RBYPASS GND

LBYPASS
VBAT_IN

cr2 cn =
0.1uF 0.1uF
R92
47K
SPK_MUTE ) =

L =
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10. Layout Recommendation

10.1. Recommended Bump Pad Design

Item Recommend Unit

S
SIM  ~l—— S/M “B* Bumnp pod diameter

on S$MD PCB 500 um

B/P

|.‘—p| "5 Solder Maosk Opening 400 urm
B

Recommended Bump Pad Design for WG7310

COMMENT:
SMD = Solder Mask Define
S/M= Solder Mask
B/P=Bump Pad

10.2. Recommended Stencil Design

The bump pad size, it's solder mask opening and the relevant stencil
Via diameter described in Section 10.1 and Section 10.2 shall be
followed completely otherwise the module mounting yield rate couldn’t
be insured. The recommended stencil via diameter is 570um.

10.3. Recommended Trace Layout

® XTALP and XTALM
» Having ground plane in Layer2 under the two floating pins
to avoid unwanted central frequency offset
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® Digital Signals Layout

» SDIO signals traces (CMD, DO, D1, D2 and D3) should be
routed in parallel to each other and as short as possible.

» SDIO/SPI Clock, Audio Clock (PCM_AUD_CLK), FM 12§ Clock
(FM_I2S_CLK), FM 12C Clock (FM_SCL), these digital clock
signals are a source of noise. Keep the traces of these
signals as short as possible. Whenever possible, maintain a
clearance around them.

® RF Trace & Antenna
» 50 ohm trace impedance match on the trace to the
antenna.
» Recommended 50ohm trace design for PCB layout

Surface Coplanar Line
W .S

0
Height Between L1 and L2 (H): 10.0 mil
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Trace (W): 14.3 mil
(W1): 14.3 mil
Thickness (T): 2.1 mil
Separation (S): 10.0 mil
Dielectric (Er): 4.3

» Move all the high-speed traces and components far away
from the antenna.

Check ANT vendor for the layout guideline and clearance.
» Matching circuit layout should be as following figure.

A
od Pl Tl |

A\

LJd Ll

® Power Trace
» Power frace for VBAT should be 40mil wide. 1.8V trace
should be 18mil wide.
® Ground
» Having a complete Ground and more GND vias under
module in layerl for system stable and thermal dissipation
as following figure.
» Have a complete Ground pour in layer 2 for thermal
dissipation.
» Increase the GND pour in the 1st layer, move all the traces
from the 1st layer to the inner layers if possible.
» Move GND vias close to the pad.

® Slow Clock
» FM RF module uses the 32-kHz clock, it is extremely
important that the slow-clock trace not be routed next to
any digital signals.
» The slow clock trace should not be routed above or below
digital signals on other layers.
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11. PACKAGE INFORMATION

11.1. Module Mechanical Outline

10+0.05

A
!

S A
o
+l
g L
o
o
+
o
Y o
Top and Side View
10.00
0.75 085 — Pin 1 Direction Indicator
]:g EL ONONONONONG] ONONG.
3,30 g.85 oNONONONONONS)ONONS!
(0N @) o OO0
oo—O 0000 00O
0857 co—oO OO0 00 00
o0 OO0 00 00 " 10,00
o0 O0O000 OO
o0 QOO0 OO0
(OR® OO
ORoNONINORONORORONONS
OCOoOPQOOOO0O0
073
3.30 0.85
unit: mm
Bottom View
Pin array = 11x11
Pin number = 96 pins
Bump pitch = 0.85mm
Bump diameter = 0.5mm
« Dimension tolerance+0.05mm
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11.2. Ordering Information

Part number:; WG7310-0A

11.3. Package Marking

O [
] JORJIN

WG7310-0A
YYWW SSF

]

H - [

Date Code: YYWWSSF

YY = Digit of the year, ex: 2008=08

WW = Week (01~53)

SS = Serial number from 01 ~99 match to manufacture’s lot number
F  =Reserve forinternal use
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12. SMT and Baking Recommendation

12.1. Baking Recommendation

» Baking condition :

- Follow MSL Level 4 to do baking process.

- After bag is opened, devices that will be subjected to reflow
solder or other high temperature process must be
a) Mounted within 72 hours of factory conditions <30°C/60% RH,

or

b) Stored at <10% RH.

- Devices require bake, before mounting, if Humidity Indicator
Card reads >10%

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

12.2. SMT Recommendation

» Recommended Reflow profile :

— I3

Temp.
(clegC)

i e

L.

Heoting Preheat Soldering Cooling

e | e —  E— -

= Timelsel)
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No. ltem Temperature (°C) Time (sec)
1 Pre-heat D1: 140 ~ D2: 200 T1:80~ 120
2 Soldering D2: =220 T2: 60 +/- 10
3 Peak-Temp. D3: 250 °C max

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

better.
» Stencil thickness : 0.1~ 0.15 mm (Recommended)

» Soldering paste (without Pb) : Recommended SENJU
N705-GRN3360-K2-V can get better soldering effects.

13. History Change

Revision | Date Description

RO.1 2010/10/4 Release 0.1

R0O.2 2011/05/04 Update the FM RF characteristics
RO.3 2011/06/20 Update the power consumption

Update the WIFI & BT power on sequence

Update the HCl interface Timing chart.
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