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1. OVERVIEW

WG7550-00, a WiFi, Bluetooth , FM  and GPS SiP (system in package)
module, is the most demanded design for all handset and portable
devices with T WL1283 IEEE 802.11a/b/g/n and BT 4.0 EDR solutions to
provide the best WiFi and BT coexistence interoperability and power
saving technologies from Tl.

1.1. General Features (&&E

® WLAN, Bluetooth, GPS, FM radio on a SiP modu

® | GAI106 pin package

® Dimension 12.3mm(L) x 10.2mm(W) x 1.4 é

® Based on Tl WL1283 65-nm CMOS tec ackaged in WSP for
module

® Support for BLE (BT Low Energy a de

® Bluetooth IP includes Audio adnd¥oice Processor (AVPR) targeted
for off-loading the host C oding voice/audio samples
when running A2DP ag BSyprofiles

OMAP application processor and

for WLAN and Bluetooth Co-existence (bandwidth
sharing, sharing)

® Direct ion to battery using external switching mode power
S orting 5.5V to 2.3V operation
() BLE (BT Low Energy) dual mode

sU
@i he 1.8V domain
t Clock using external TCXO crystal

® RoHS Compliance
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NCTIONAL FEATURES

Module Block Diagram
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Functional Feature

k
1. WLAN Features

Support 802.11 2.4GHz b/g/n mode

Support 802.11 5GHz a/n mode

Optimized for ultra low current consumption in all operating
modes including extremely low power modes

IEEE Std 802.11d, €, h, I, k, r, s PICS compliant
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® Supports Cisco Client eXtensions (CCX) standard
Support Secure Digital Input/Output (SDIO)
® Medium-Access Controller (MAC)
» Embedded ARM Cenftral Processing Unit (CPU)
» 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 WF@ nd
C

[EEE Std  802.11i [Includes HardwaretAcegelérated
Advanced-Encryption Standard (AES)]
» Designed to Work with |EEE Std 802.¥ for{Virtual Private
Network (VPN) Solutions
® Baseband Processor

» All |EEE Std 802.11a/b/g o@%’n Data Rates up to

72.2Mbps

® 2.4/5GHzRadio
» Digital Radio Proces RP) implementation

» Internal LNA
» Supports: IEEE@ 11b, 802.11g, 802.11a and 802.11n

2.2.2. Bluetooth Fe ure

°® Supp ooth 4.0 (BLE) + EDR specification compliant.
° BT d Data Rate (2 and 3 Mbps)
for Bluetooth 2005 core release

» Tl BLE solution optimized for the proximity / sports use-case

» Supports large number of multiple connections (up to 10)

» Multiple sniff instances are tightly coupled to achieve
minimum power consumption

» Independent buffering for LE allows having large number of
multiple connections without affecting BR/EDR
performance

® On-chip Embedded radio

ced host Interfaces (UART)
\@Fuly compliant with BT4.0 BLE dual mode standard:
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» Integrated 2.4 GHz RF fransceiver
» Support for Class-1.5 (higher output power) applications

® Embedded ARM Microprocessor System

High rate H4 UART HCI

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

® Tl-proprietary low-power scan achieves paging and ing@iry

scans with fast RSSI algorithm, at 1/3 normal power.
® Dedicated Audio processor supporting on chip S e%ﬁing +

A2DP:

» Assisted A2DP (A3DP) support -SBC Ene@ding.implemented
internally

» Assisted WB-Speech (AWBS) suppleri- npodified SBC codec
implemented internally

» FM over Bluetooth A3DP — io to Bluetooth Stereo

Headset

2.2.3. BLE Features %Q

Fully compliant with BT40 [ nergy (BLE) dual mode standard:
® Tl BLE solutioneptimized for the proximity/sports use-case
m

® Supports farge number of multiple connections (up to 10)
® Mulfi instance are tightly coupled to achieve minimum
poweRcorsumption
°® e dent buffering for LE allows having large number of
e connections without affecting BR/EDR performance
@I cludes built-in coexistence and prioritization handling for BT,
\ BLE and WLAN

Notes: Advanced audio and voice processing (AVPR) capabilities, and
ANT are not available when BLE is enabled.

2.2.4. ANT Features

Fully compliant with all ANT Protocols:
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® ANT solution optimized for the fithess, health and consumers
use-case

Supports large number of multiple connections (up to 8)
Simple to complex network topologies

Support high-resolution proximity pairing

Includes built-in coexistence and prioritization handling for BT,
BLE and WLAN

® ANT provides immediate access to the millions of ANT+ sensors

already in the market and an ongoing option for cos$

power optimized sensors

The ANT protocol has been designed to very powerteffi t, yetis
flexible enough to support various network topologi oint-to-point,
star, 1-to-N, N-to-1) and data transfer modesAbraadeast, broadcast
with acknowledge, mass data ’rronsfer) iCal ANT channel can
be independently configured for 1 w ay operation.

Notes: Advanced audio and voi %cessmg (AVPR) capabillities, and
BLE are not available when A
2.2.5. FM Radio (RX/FX)

® Support bath Europe/US (87.5 to 108MHz) and Japan FM bands

(76 ) with 50kHz step size
o receive-transmit capability with RDS/RDBS support
[ for both analog and digital audio interfaces (12S/PCM)
rface can be in master/slave mode supporting a wide
Or nge of frame-sync and bit clock frequencies and supports 125

\ and PCM protocols

® Operation through Bluetooth host interface (UART) or Slimbus,
for control, RDS and audio fransfer

On-Chip FM Receive

On-Chip 0dBm output FM Transmitter

Up to 48k Samples/sec audio sampling for stereo headsets
Full digital implementation

Digital MPX signal, thus eliminating need for noise blanking
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circuits

Soft Mute

Stereo/Mono blend based on signal condition for RX
Selectable 50/75-us de-emphaisis 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 ®
GPS Features

Significantly improved TTFF (Time

levels through enhanced receive
» Assisted TTFF <= 1.5 secgn

it all satellites at -130dBm

» Hot start (from IDLE) = 10 seconds with all satellites at

-155dBm %

» Asynchronou s TTFF <= 42 seconds with all satellites
at -155dB % o0 ppm clock offset

Improved TTFRIN abtonomous cold start conditions,

» Averdge aufonomous cold start TTFF of < 34 seconds in

condifions
» A AGtonomous cold start TTFF of < 42 seconds with all satellites

-159dBm hot start acquisition with all SVs at equal power
-162dBm tracking sensitivity

Support for SBAS

Carrier phase measurements for improved performance in
multi-path scenarios and handling of user dynamics
Dedicated Delay Locked Loops for SV tracking to improve
multi-path detection and mitigation.

Hybrid solution with sensors to augment GPS to enhance user
experience in urban canyons and during dead-reckoning

“142dBm
O ivity improvements

>
>
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® Sleep based Advanced Power Management (APM) fracking for
significantly lower power consumption
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3. MODULE SPECIFICATION

3.1. Absolute Maximum Ratings

Over operating free-air temperature range

Characteristics Value Unit
Supply Voltage Range VBAT 051055 w
VIO -0.51t0 2.1
Input Voltage to Analog Pins -0.5to 2.1 Vv
Input Voltage to all Other Pins -0.5to VI 0.5 Vv
Operating Ambient Temperature Range —30&(‘) 75 ) C
Storage Temperature Range A" ‘C

3.2. Recommended Operating ons
The WG7550 requires three two s ' BAT and VIO.
ge
Power Supply
Min. yTyp. Max.
VBAT 2.3&) 3.6V 4.8V
VIO y 6 1.8V 1.92v
Copyright © JORJIN TECHNOLOGIES INC. 2012 Page 10

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



01
JOR&/JIID

3.3. WLAN RF Characteristic

3.3.1. 2.4-GHz Receiver

Doc No: WG7550-00-DTS-R04

CHARACTERISTICS CONDITION |SYMBOL| MIN TYP MAX UNIT
Operation frequency 2412 2484 MHz
range
Sensitivity 1 Mbps DSSS — dBm

2 Mbps DSSS —
5.5 Mbps CCK x’—'
11 Mbps CCK -
6 Mbps OFDM _
9 Mbps OFDM -
12 Mbps OFDM -
18 Mbps OFDM -
24 Mbps OFDM -
36 Mbps OFDM -
48 Mbps OF ) -74.5 -76.0 -
% b -70.0 -73.0 -
-87.56) -90.0 -
) CS -85.0¢5) -86.0 -
S2a) -83.05) -84.0 -
MCS3q -81.0¢s) -82.5 -
x MCS4q) -77.0¢s) -79.0 -
% MCS5a) -73.0¢s) -75.0 -
MCS6q) -71.0¢s) -73.0 -
MCS7a) -68.0¢s) -71.0 -
Maxynput Levele) OFDM(11gor 11n) -10 -6 dBm
CCK -4 0
2DSSS -4 0
Adjacent Channel 540FDM ADIJCI 30 32 dB
Rejection 11CCK 48 54
LO Leakage -70 dBm
(1) Greenfield mode : degrade 1 dB for mixed mode
Copyright © JORJIN TECHNOLOGIES INC. 2012 Page 11
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(2) At <10% packet error rate (PER) limit.

3.3.2. 5-GHz Receiver

Doc No: WG7550-00-DTS-R04

CHARACTERISTICS

CONDITION

SYMBOL

TYP

MAX

UNIT

Operation frequency

range

Frer

5825

MHz

Sensitivity

54 Mbps OFDMg)

48 Mbps OFDM

36 Mbps OFDM

24 Mbps OFDM

18 Mbps OFDM

12 Mbps OFDM¢)

9 Mbps OFDM

6 Mbps OFDM

MCSO0)

MCS1a)

MCS2a)

MCS3a)

S6x)

MCS7ay

Max Input Leve

OFDM

-17

dBm

54M OFDM

ADICI 17

dB

-63

dBm

3.3.3. 2.4-GHz Transmitter

CHARACTERISTICS

CONDITION

SYMBOL

MIN

TYP

MAX | UNIT

Maximum RMS output

power

1 Mbps,2 Mbps

5.5 Mbps,11 Mbps

17.0

18.0

- dBm

17.0

18.0

Copyright © JORJIN TECHNOLOGIES INC. 2012
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6 Mbps at EVM: -7 dB, 16.5 17.5 -
9 Mbps at EVM: -10 dB

12 Mbps at EVM: -12 dB, 16.0 17.0 -
18 Mbps at EVM: -15 dB

24 Mbpsat EVM: -18 dB, 14.0 15.5 -
36 Mbps at EVM: -21 dB

48 Mbps at EVM: -25 dB, 12.5 14.0 -
54 Mbps at EVM: -25 dB

MCSO0 at EVM: -7 dB
MCSI1 at EVM: -12 dB

MCS2 at EVM: -15 dB
MCS3 at EVM: -18 dB
MCS4 at EVM: -21 dB
MCSS at EVM: -24 dB
MCS6 at EVM: -25 dB

MCS7 at EVM: -28 dB e 11.5 13.0 -
In band power variation +3/+1 dB
below 10 dBm / above 10
dBm
O’
3.3.4. 5-GHz Tr sn@

CHARACTERISTICS CONDITION SYMBOL| MIN TYP MAX UNIT
Maximum S eutp 6 Mbps at EVM: -7 dB, 16.5 18.0 — dBm
power 9 Mbps at EVM: -10 dB

12 Mbps at EVM: -12 dB, 14.5 16.0 —
1 18 Mbps at EVM: -15 dB
24 Mbpsat EVM: -18 dB, 13.5 15.0 -
36 Mbps at EVM: -21 dB
48 Mbps at EVM: -25 dB, 12.0 13.5 -
54 Mbps at EVM: -25 dB
MCSO0 at EVM: -7 dB 15.0 16.5
MCSI1 at EVM: -12 dB 13.5 15.0
MCS2 at EVM: -15 dB 13.5 15.0
Copyright © JORJIN TECHNOLOGIES INC. 2012 Page 13
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3.4. Bluetooth RF

3

3.4.1. BT Transmitter, GFSK, Class lass”1.5
A
Characteristics Min | Typ | Max | Unit
RF VDD LDO IN CLASSIPY= M 7 9 --
output dBm
VDD LDO_IN_CL SlP 5 7
power
Power variation over BTQand -1 1 dB
Gain control range 30 dB
Power control ‘ep% 2 5 8 dB
‘ ; Receiver Characteristics, In-Band Signals
Chatacteristics Min Typ Max Unit
GFSK, BER =0.1% -88 -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
Copyright © JORJIN TECHNOLOGIES INC. 2012 Page 14
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MCS3 at EVM: -18 dB 12.5 14.0
MCS4 at EVM: -21 dB 12.5 14.0
MCSS at EVM: -24 dB 12.0 13.5
MCS6 at EVM: -25 dB 12.0 13.5
MCS7 at EVM: -28 dB 11.0 12.5 -
EVM 24 Mbps and 36 Mbps at -23 dB
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48 Mbps and 54 Mbps at -25
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In band power variation {& dB
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3.5. BLERF

BT Transmitter

Characteristics Min Typ Max BLE Unit
SPEC

RF output power CLASS1P5 = VBAT 7 9 <=-10| dBm

Power variation over BLE band -1 1 VB

BT Receiver Characteristics, In-Band Signals

Characteristics Min Typ E Unit
‘& SPEC

Sensitivity PER=30.8% 89 | AO\™- | <=-70| dBm

Max. useable input i >=-10

GFSK, PER = 30.8% 5 w dBm
power Q

3.6. FM Radio Electrical Ch& eristics

Characteristics Conditio ’F Min Typ | Max Unit
FM function a%d and during
50 Q
ayto-sea
Audio output impedance 3
fungtion disabled and when
50 KQ
muted
30 KQ
Selectable RF With external matching circuitry —
50 500 Q
impedan Default =50 Q
With external matching circuitry -10 dB
FM Rx at sensitivity level, BT in
12 15 mA
consumption deep sleep
Transmitter current FM TX on, BT Digital audio
) ) 13 16 mA
consumption in deep sleep Analog audio
FM off current 1 2 uA
Copyright © JORJIN TECHNOLOGIES INC. 2012 Page 15
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3.7. GPS RF Subsystem Specifications

GPS performance specifications :

Baseline Tests

Category Baseline Test Conditions (" @ Typical Performance & 4
Autonomous Cold Start® - At—130 dBm - Average TTFF < 355, CEP95 <6 m
+ At-142 dBm « Average TTFF <42s, CEP95 <11 m
+ At sensitivity =146 dBm + Average TTFF < 225s, CEP95 <25 m
With network assistance - At-130 dBm - Average TTFF <25, CEP95<12m

Asynchronous network

(Coarse time assisted) baseline » At-145 dBm + Average TTFF < 2.5 s, CEP95 <25
performance © + At-150 dBm » Average TTFF < 5.5s, CEP95 < 4

+ At-155 dBm + Average TTFF < 20 s, CEP95 < 200

« At sensitivity =157 dBm « Average TTFF < 860 s, CEP9 0 m

With network assistance « At—130 dBm
Synchronous network (Fine

time assisted) baseline At—145 dBm

performance + At-150 dBm

+ At-155 dBm

+ At sensitivity —158 dBm

Tracking” - At-130 dBm
« At-148 dBm
+ At-150 dBm
+ At-155 dBm
- At-158 dBm
+ At-161.5 dBm (with data wipeoff

Hot start® + At-130dBm
+ At-145 dBm
+ At-150 dBm

» At-155 dBm

« At sensitivity —158 dB

Standard Compliance Tests Standard Complian nditions®

3GPP Performance Standard 3GPP Stand 1» Fully 3GPP compliant; all tests met with margin
+ Accura + CEP95<10mand TTFF95<5s

+ CEP95<50mand TTFF95<15s

+ CEP95<30mand TTFF95 < 11s
+ CEP95<35mand TTFF95< 13 s

verage TTFF < 1s, CEP95<15m
Average TTFF <2 s, CEP35<20m
« Average TTFF<5s, CEP95<40m
» Average TTFF < 17 s, CEP95 <125 m
« Average TTFF < 80 s, CEP95 < 300 m

y; . enario tests « 100% yield with CEP95 <10 m
3GPP Performance S.talpbgiard "N . UEBased + 7 dB margin (-149 dBm/~154 dBm)
Sensitivity Test Margin + UE Assisted (with TOW Resolve('" + 7 dB margin (=149 dBm/=154 dBm)
at server) - 6.5 dB margin (-148.5 dBm/-153.5 dBm)
+ UE Assisted (without TOW Resolve
at server)

s the lowest power level at which the yield is > 50%. Yield refers to the percentage of successful fixes
to the number of fix attempts.

eltest specification uses 9SV scenario with all equal power having PDOP < 3.

ditions are for a nominal device at room temperature.

eline specifications are based on the following receiver configuration parameters: Position uncertainty: 10 km. frequency

certainty: £0.5 ppm, frequency offset: O ppm, time uncertainty: 33 ps (synchronous network) and 2 sec (asynchronous

vork), timeout: 128 sec.

"' Tracking performance is measured with a reporting interval of once every second.

Hot Start specification is based on a timeout of 128 sec with 5 sec in sleep state between fixes.

' 3GPP standard compliance tests are conducted on ULTS-ADS with the following receiver configuration: Frequency uncertainty:
+0.2 ppm, frequency offset: 0 ppm.

"% Margins are referenced to 3GPP 25.171 (—142 dBm/—147 dBm). Additional +1-dB margin available when referenced to 3GPP
34.171 (-141 dBm/—146 dBm) on ULTS setup.

11 TOW Resolve is also known as Solve-for-time technique.
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3.8. 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 fimers that synchronize the device to the
access point (AP) beacons.

Table 1. External Slow Clock Input Requirements

300Hz ~ 15000Hz

Characteristics (1) Condition Min. Typ. ax. nit
Frequency 32.768 KHz
Frequency Accuracy WLAN, BT, GPS, 150
(Initial + temp + aging) FM_RX ppm

FM_TX (2) . +/- 40
Input Transmit Time 10% ~ 90% ) 4 100 ns
Frequency Duty Cycle 50 70 %
Fail Safe Maximum 23
2.0 \
Value A
Input Voltage Limits vl& %45xVIO VIO
Vpeak

(Square Wave) 0 0.35xVIO
Input Impedance A \ 1 MQ
Input Capacitance ‘ ) 5 pF
Rise and fall fime « 100 ns
Phase noise "y, TkHz, 10kHz 125 | dBc/Hz
Jitter (3) Integrated over

1Hz/0.5nS

® 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) Not required if fast clock is used for FM TX and RX

Copyright © JORJIN TECHNOLOGIES INC. 2012
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3.9. External TCXO Clock Input

Table 2. External TCXO Clock Input Requirements

Characteristics Condition Min. | Typ. Max. Unit
Frequency 26 MHz
Frequency Accuracy Short term +/-2

ppm
Long term +/-6
Input voltage limits ViL 0 0.2% \
DC coupled ?
(TCXO_M) Vi | 1.45 N WNes)| v
Input voltage limits (
AC coupled 0.8 1.2 Vp-p
(TCXO_P)
Input impedance Input resistance N 30 40 KQ
M4
Input capacitance 2.0 3.0 pF
Frequency Duty Cycle 50 65 %
Harmonica 3 -10 dBc
Thermal freq. stability versus
temp. change of 5 50 ppb/C
TCXO_CLK sourcel
Frequency drift rate (from rom/0.1st0 0.5 0.1 ppm/s
time min. dc voltage is from0.5sto1.55 0.015 ppm/s
provided from VDD&XO From 1.5 s onwards 0.005 ppm/s
Power-up time! )N 2 10 ms
Y At 10-Hz offset 78.4 | dBc/Hz
At 100-Hz offset -103.4 | dBc/Hz
Ph o) At 1-KHz offset -129.4 | dBc/Hz
@ At 10-KHz offset -142.4 | dBc/Hz
At 100-KHz offset -147.4 | dBc/Hz
Infegrated phase noise
8.5 PSRMS
(T0Hz to 1MHz)

(1) Short term : voltage and temperature effects
Long term : including aging

(2) Thermal stability has an impact on maximum GPS integration fime without loss in
sensitivity. The best performance will occur atf the level of 5 ppb/°C, but the

performance may be limited due to available TCXO. The calculated target

Copyright © JORJIN TECHNOLOGIES INC. 2012 Page 18
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thermal stability values are based on a maximum temperature gradient of 0.3°C/s.
Thermal stability may be relaxed at extreme temperatures (high and low) upto 100
ppb/°'C based on available TCXO quality. Not required if fast clock is used for FM TX
and RX.
(3) Power-up time is calculated from the time YDD_TCXO reaches 95% of steady state
value fill the fime the TCXO_CLK amplitude is within voltage limit specified above

and TCXO_CLK frequency is within 0.1 ppm of final steady state frequency.
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4. POWER CONSUMPTION

4.1. Device Shutdown Current

Doc No: WG7550-00-DTS-R04

The SDIO/CLK_REQ lines should be driven by the host to prevent

leakage in sleep/shutdown modes.

Mode Description

Power Supply

Typ.

Shutdown mode (BT, WLAN, GPS
and FM sections in shutdown

mode) Values are over process

and af room temperature

1.8V (VIO)

M .Mt
( UA
Total VBAT at 3.6V 55
A

4.2. WLAN Power Consumption

4.2.1. Active Mode

® During Listen Mod ﬁ
optimized to reCel

WL1283 devices ar

active but consume less current.

® InTX and modes, all devices are active and consume
Maxi rents.

ion, the radio is in a low power mode
e ohly 11b beacons. The DC2DC, FEM and

11Mbps 54/65Mbps 54/65Mbps
- Power IEEE802.11b | IEEE802.11g/n | IEEE802.11a/n )
scription Unit
Supply | Typ | Max | Typ Max Typ Max
® @ ® @ ® @)
11b/g: Packet size =2048 bytes 1.8V
0.09 0.1 0.09 0.1 0.17 0.2
11n: Packet size =1024 bytes (VIO)
11b delay=0.004ms
X
11g/n delay=0.002ms Total mA
Data
11M done at 20.5dBm, 54/65M | VBAT 265 280 190 205 235 280
11g done at 15.5dBm, 11a done | =3.46V
at 15dBm
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1.8V
0.09 | 0.1 0.09 0.1 0.09 0.1
(VIO)
Receive Data Total mA
VBAT 70 80 80 90 80 90
=3.6V
1.8V
0.09 0.1 n/a n/a n/a n/a
Listen (VIO)
For 11b in Listen mode, 1Mbps. Total mA
For 11gin Listen mode, 6Mbps. VBAT 52 60 n/a n/a /a n/a
=3.6V A
(1) Nominal process at 25 Y
(2) Over process and temperature s
4.2.2. Inactive and Dynamic Modes
Mode Description g o Supply Typ(1) | Max(2) | Unit
Sleep mode (BT, GPS and FM in reset) N .8¥(VIO) 20 25 N
U
(3) Total VBAT at 3.6V 150 230
(1) Nominal process at 25
(2) Room temp over procegss
(3) Values indicate ciren een beacons
I%vription (1) Power Supply Max Unit
: TBTT = 100m:s) Total VBAT at 3.6V to
0.75 mA

TPS62611

4.3. BT Power Consumption

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

Fret 26MHz.
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4.3.1. Static State

s | tind | q VIO 23 30 A
U current In aeep sleep mode U
PRy P P VBAT 80 200

4.3.2. Dynamic State \)

Transmit power at 4dBm, nominal, room temperature 6V, Fref
at 26MHz. Currents are without the current taken f

Idle current (ARM off) (1)
Deep sleep 80 UA
SCO link HV3 er/Slave 9.3
eSCO link EV3 64Kbps, no \’ aster/Slave 0
retransmission A ( ’
eSCO link 2-EV3 64Kbps, (') Master/Slave s
retransmission '
A mA
GFSK full ’rhroug‘%DHL RX=DH5 | Master/Slave 28.2
EDR full thro u’kv:zDHl, Master/Slave
28.9
ut: Tx=3-DH1, Master/Slave
28.9
ttempft, 1.28sec Master/Slave 130/140
Page or Inquiry Scan 1.28s, 11.25ms Master/Slave 280
Poée scan 1.28s, 11.25msec and Master/Slave 370 UA
Inquiry Scan 2.56s, 11.25ms
Low power scan, 1.28 interval Master/Slave 165
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4.4. FM Power Consumption

Typical values are at room temp at nominal process; maximum receive
and transmit values are over process and temperature.

1 Measured values reflect nominal de-2-dc efficiency in th
de-2-de increases when the other core functions are
21 Typical value is the measured average in the bandy

pa

VBAT
CHARACTERISTICS CONDITION MIN | TYP @ | MAX | UNIT
FIM Rx on at sensitivity Digital audio output 8.2
Receiver supply conditions, Bluetooth in -
current deep sleep, WLAN off, Analog audia output 9 mA
GPS off
FIM Tx on at unregulated | Digital audio input Japan band 2 )‘24
123 dBpVrys output, Europe band 21 24
Bluetooth in deep sleep,
WLAN off, GPS off , PA | Analog audio input | Japan band \ 27
operating from dc-2-dc Europe band 23 27
FIM TX on at regulated Digital audio input Japan band 16 16
) 120 dBymus oUtput. (— y
Transmitter supply bluetooth in deep sleep, Europe bana\ 4 19 ma
current WLAN off, GPS off, PA | Analog audio input | Japan 19 19
operating from dec-2-dc 17 19
FM Tx on at regulated Digital audio input gy 23 23
123 dBuVgys output, bafld 20 e
Bluetooth in deep sleep,
WLAN off, GPS off, Pa Analog audio in 26 26
operating from VBAT Elope band 23 o6

ple, WLAN, GPS, or Bluetooth).

76 to 90 MHz, Europe: 87.5 to 108 MHz.

g conditions, and may improve as the load on the
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4.5. GPS Power Consumption

VBAT VIO
CHARACTERISTICS COMMENTS TYP ™ | MAX @ | TYP ™ | MAX @ UNIT

Sleep Lowest possible power 0.12 11 0.5 0.55 mA
consumption state in which
all GPS related information
(decoded satellite data,
previous position and time)
are retained along with
loaded firmware to provide a
hot fix on wakeup

Idle Transition mode between 1.9 5 0.5 A
active, sleep modes with RF, b
and other signal processing
blocks turned off.
55

Acquisition Power state when receiver is 365 42 (0) mA
active and looking to acquire
the satellite signal.
5

Tracking Power state where receiver is 22
active and HW is optimally
used for satellite tracking and

making location fixes. )

0.55 mA

Low-Power Tracking Adaptive RF mode for 0.5 0.585 mA
reduced current based on
GPS signal conditions.

' Room temperature, nominal

2} Qver temperature, over process E%

\0®
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5. MODULE PIN OUT

5.1. Module Pin Assignment

Module Top View
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http://WWW.JORJIN.COM.TW
CONFIDENTIAL



~

JOR I

5.2. Pin Description

Doc No: WG7550-00-DTS-R04

No. | Index Name Type Description
1 A1 |GND - |Ground
2 A2 |VBAT_FE | |Power supply input
3 A3 |GND - |Ground
4 A4 WA _RF_ANT /0 |RF transmitter output and RF receiver input
5 A5 |GND - |Ground \
6 A6 |GND - |Ground
TCXO ac-coupled clk i If de-coupled clk
7 A7 |TXCO_P -
used, tie to GND.
A
TCXO dc-coupled input. If ac-coupled clk
8 A8 |TCXO_M -
used, tie 10.
9 | A9 |GND - |erou 4
ref input. If dc-coupled clk used,
10 | A10 |FREE_CLK/XTALP -
. Also, XO output. GND if not used.
upled Fref input. If ac-coupled clk used,
11 | A11 |[XTALMSQ_CLK -
ie to VIO. Also, XO input. GND if not used.
12 | A12 |GN & - |Ground
13 | A13 |vDD_1V8_IN /\ P |1.8V rail input
14 | A14 |VvDD_1Vv8_OU 1.8V rail output
15 | A15 PCM_AU&(FS I/O |Bluetooth PCM frame sync in or out.
16 | A16 |PC :NUT I/0 |Bluetooth PCM Data out
17 | A17 k}ﬁr_IN I/O |Bluetooth PCM Data in
18 | A P D CLK I/O |Bluetooth PCM clock in or out
TCXO LDO out to external TCXO power rail.
Voltage determines according to
9 |TCXO_LDO_OuUT P |TCXO_VOL_SEL.
Requires external 0.1uF cap to GND.
N/C if not used.
20 | A20 |GND - |Ground
21 | K13 |VBAT P |Power supply input
22 | K12 |BT_WAKE I/O |Internal use as BT_WU. N/C if not used.
23 | K11 |[HOST_WAKEUP I/O |Internal use as HOST_WU. N/C if not used.
24 | K10 |SDIO_CLK I |WLAN SDIO clock
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25 | K9 |SDIO_D2 I/O |WLAN SDIO data bit 2
26 | K8 |SDIO_DO I/O |WLAN SDIO data bit 0
27 | K7 |SDIO_D3 I/O |WLAN SDIO data bit 3
28 | K6 |SDIO_D1 I/0O |WLAN SDIO data bit 1
29 | K5 |SDIO_CMD /0 |WLAN SDIO command in
30 | K4 |LDO_IN_FM_TX P |FM VBAT PA input supply
31 K3 |GND - |Ground
32 | K2 |[FM_OUT_P O |RF transmitter output \
33 | K1 |[FM_OUT_M O |RF transmitter output
34 | D20 |GND - |Ground %
35 | D19 |FM_RX I |FM receiver input X
36 | D18 |GND - |Ground (x
37 | D17 [FM_AUD_IN_L I ioi
38 | D16 [FM_AUD_IN_R | |FM audio i I)t)ﬁannel
39 | D15 [FM_AUD_OUT_R @] ight channel
40 | D14 |[FM_AUD _OUT L (0] io’out left channel
41 | D13 |[GND ‘%’
42 | D12 |SLEEPCLK low clock in
43 | D11 |GND Q Ground
44 | D10 |GPS_ANT - & | |GPS RF receiver input
45 | D9 - |Ground
46 | D8 L/ NV
47 | D7 ‘ - |Ground
48 | D6 |U R | |BT UART I/F
49 | D5 JUART RTS 0 [BTUARTIIF
50 P |VIO power supply
5 _EN | |BT reset

WL_EN | |WLAN reset
5 D1 |GND - |Ground
54 ' J1 |WB_RF_ANT I/0 |RF transmitter output and receiver input
55 | J2 |GND - |Ground
56 | J3 |UART_CTS | |BT UART I/F
57 | J4 |UART_TX O |BTUART I/F
58 | Js |TcxO VOL SEL | TCXO LDO output voltage select:

‘GND’>1.83V
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‘floating’'>2.5V
VIO'> 2.87V
TCXO clock request to host:
HiZ: not active (configurable to be 0)
59 | J6 |TCXO_CLK REQ O |1’: request external TCXO clock
Requires ext pull resister <100KQ
depending on system req.
60 | J7 |vVDD_LDO_IN_CLASS1P5 P |Bluetooth input VBAT supply for %}th PA
61 | 48 |oPS PA EN I GPS PA enable. Indication of& of
coexistence issue transArv%.tY
62 | J9 |WL_EXT LNA EN O |WLAN external LN ntrolRActive High.
Fref clock reque <‘> ’
HiZ: not active urable to be 0)
63 | J10 |FREE_CLK REQ O [1:requ rial Fref clock
Reqdiresiextipdll resister <100KQ
pending on system req.
64 | J11 |WLAN_IRQ interrupt out. Active low.
65 | J12 |GPS_UART_RX | WInternal use. Leave N/C
66 | J13 |GPS_UART_TX Internal use. Leave N/C
Q SMPS mode select:
internal SMPS mode(in):
67 | B1 |DC2DC_MOQOD I/0 |'0' PFM Mode.
'"1' PWM Mode.
N/C if not used.
68 14 - |Ground
69 PSRSENSE [2C_SCL | |Not used. Leave N/C
70 PS_'SENSE_IZC_SDA /O |Not used. Leave N/C
GND - |Ground
B6 |GND - |Ground
73 | B7 \WLAN_UART DBG o This pin should be connected to test point on
board for software debug.
Host request to activate internal SMPS
74 | B8 |DC2DC_REQ_IN I 07 not active
‘1’: activate internal SMPS. While ‘1’ internal
SMPS continue working.
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GND if not used.
75 | B9 |TCXO_CLK_OUT O |TCXO clock out( to be fed to external device)
Vbat request to host
76 | B10 |[EXT_DC_REQ O 07 not active
‘1’ activate Vbat rail.
N/C if not used.
77 | B11 [FM_I2S_DI I/O |FM I2S data in
78 | B12 |[FM_I12S_FSYNC I/O |FM I2S frame sync in or out x}\
79 | B13 |[FM_I2S_DO I/O |FM I2S data out
80 | B14 |[FM_I2S_CLK I/0O |FM I2S clock
81 | B15 |[SB_DATA I/O |SLIMbus data. GN tu
82 | B16 |SB_CLK I/0 |SLIMbus clock. (’#{Q if used.
83 | C16 |GND - |eround A’“
84 | C15 |GND -
85 | C14 |BT_SCL 110
86 | C13 |BT_SDA I/OA
87 | C12 |WL_RS232_RX I
\ ard for hardware debug.
88 | C11 WL RS232 TX O’v This pin should be connected to test point on
A board for hardware debug.
89 | c10 |GND Q) - |Ground
90 | C9 |GPS_EXT_,LNA O |GPS external LNA enable output.
91 C8 |GPS_RPS QUT I/O |Not used. Leave N/C
92 | C7 |GPSURY O [Not used. Leave N/C
93 | c6_|G ESTAMP | |Not used. Leave N/C
94 D - |Ground
cd BT UART DBG /o This pin should be connected to test point on
board for software debug.
9 C3 |WIMAX_SYNC /0 |Not used. Leave N/C
Host request to activate TCXO LDO:
‘0’: not active
97 | C2 |TCXO_CLK REQ_IN | |"1: activate TCXO LDO and enable output
TCXO clock via TCXO_CLK_OUT.
GND if not used.
98 | C1 |GND - |Ground
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99 | E1 |GND - |Ground
100 | E2 |GND - |Ground
101 | E3 |GND - |Ground
102 | E4 |GND - |Ground
103 | F4 |GND - |Ground
104 | F3 |GND - |Ground
105| F2 |GND - |Ground
106 | F1 |GND - |Ground \
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6. INTERFACE CHARACTERISTICS

6.1. WLAN SDIO Characteristic

6.1.1. SDIO Read Timing

.

Eﬁ tE}C}
— -k
B :
D ( >| / | | I
(Input/Qutput) Read Command I * Card Response ,—/ % Command
|
|
SD3-5D0 | Read
{Input/Output) | : ea y
|
|
:H— tac ﬂ| @
SDIO Singl%:g% ad
Table 3. SDIO Rea ching characteristics
Paramg r Min. | Max. Unit
Delay time, assign rew dress/data fransfer
fck | mode, CMD command@einvalid o CMD response 2 64
Clock
valid
Cycles
) Delay timeNi e\y;'fico’rion, CMD command invalid c s
ID
fo se valid
el MD command invalid to CMD Clock
fee . 58 -
res e valid Cycles
, ay fime, CMD response invalid to CMD g Clock
RC -
command valid Cycles
, Access time, CMD command invalid to SD3-SD3 ) Clock
AC -
read data valid Cycles
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6.1.2. SDIO Interface Write Timing

CMD Card

(Input/Output) Response
|
|

(Inpﬁt?g;tspgg :/-\( Write )—(}RC Status“x Busy'” >_
| I [
| \ [
|

\ (.
ue e x)

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

busy waveform is optional and may not be present.
SDIO Single Block Write

Table 4. SDIO Write Switching c istics
Parameter Min. | Max. Unit

, Delay time, CMD card response invali D 0 ) Clock
d -

1 write data valid Cycles
, Delay time, SD3-SDO0 write dat dto CRC ) ) Clock
d2

status valid Cycles
O ’
6.1.3. SDIO Clogk Timiag — Default Rate

XX
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SDIO Clock Timing

Table 5. SDIO Timing requirement

Parameter Min. Max. Unit
faock | Clock frequency, CLK 0 26 MHZ
DC Low/high duty cycle 40 60 %
triH Rise time, CLK 1 3 ns
trHL Fall time, CLK 1 3 x S
tisu Setup time, input valid before CLK?T 2 % ns
fin Hold fime, input valid after CLKT ' )« ) ns
fooy | Delay time, CLK| to output valid ‘((2. ) 4.8 ns
Cl Capacitive load on outputs & 15 pF

ing. e (default) to rising

Note: Option to change data out clock edge from f
edge, by setting configuration bit.

6.1.4. SDIO Clock Timing - High Q ;
|
: I Vin
07 07
| : 1IiIIIIL
|

| I
by — 4™
|
Vin
XX
Wi
|
* lopy M
[
|
Viou
XX
Vi
SDIO Clock Timing
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Table 6. SDIO Timing requirement

Parameter Min. Max. Unit
faock | Clock frequency, CLK 0 52 MHZ
DC Low/high duty cycle 40 60 %
triH Rise time, CLK 1 3 ns
frHL Fall fime, CLK 1 ns
tisu Setup time, input valid before CLKT 2 ns
tw | Hold time, input valid after CLK? 2 x)s
tooly | Delay time, CLK| to output valid 2.5 % ns
Cl Capacitive load on outputs 4\}« pF

é
6.2. Bluetooth HCI Interface Q)
HCIL_RTS
|
HCLRX NI |
o 1 6
[ -
HoLCcTs N\ . B % ___
| 13) b b
« ! P :“—"‘:
: Start | I s
tart top
o HUSSIU
| |
Q | 10 bits |
\ tb
>
X T \_sTR [/ D0 Y DI Y D2 7 1 _Dn_ J PAR STP
* STR: Start bit; DO...Dn: Data bits (LSB first); PAR: Parity bit (if parity is used); STP: Stop bit
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Table 7. BT HCI Timing characteristics

Characteristics Condition Symbol | Min | Typ. Max Unit
Baud rate 37.5 | 115.2 4000 kbps
Baud rate accuracy Receive/Transmit -2.5to+1.5 %
CTS low to TX_DATA on 13 0 2 us

Hardware flow
CTS high to TX_DATA off t4 1 Byte

conftrol
CTS high pulse width t6 1 x)n
RTS low to RX_DATA on t1 0 2 %

us

) Interrupt sef to N »
RTS high to RX_DATA off 12 Bytes

1/4 FIFO A

Bluetooth can be setting as mastefs o sldve mode. For more stable
voice performance, slave mode jg r ended.

6.3. Bluetooth PCM Interface

\ VLN G D ) W S (G s ‘e
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Table 8. 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 S
low
Hold time from AUD_CLK low to AUD_FSYNC
t4 8 ns
low A
Setup time for AUD_IN valid to AUD_CLK low 8 5 '(( ns
Hold time from AUD_CLK low to AUD_IN
19 8 ns
invalid
Delay time from AUD_CLK high to AUD_OUT
5 20 ns
data valid
Delay fime from AUD_CLK low fo last data bit
20 ns
of AUD_OUT output set to high impedance
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7. REFERENCE SCHEMATIC

WG7550-00 MODULE

slim Bus Clock/Data.
Tie to GND if not used.

R1 Rz
r
RES1005

™

oo

Texo voL seL

Vi N

.,

Doc No: WG7550-00-DTS-R04

VBAT IN

R
RES1005

10uF

RES1005

For HCltester vio N

R R BD HoI TX w8

OR_RES1005 8D HCI CTS 1v8

W8 RE ANT 0R_RESt

c16
816
ot
8o

&

86

5

B2
N

a1
5
g5

s

5
1

anp

FM_izs_po pBI3

Fm_izs_Fswe PRI

$8_0LK

For RTTT test

En_izs o1 PELLX

Ex7_pc_REQPEILx

s8.DATA
Fu_izs oL PEM

oGt ciz,
12

DC20C_REQ,

11
cio |

ca_HosT_Tex0_C1k_out PR

GPs X1 A EN

GPS_EXT_LNAEN

GPS_PPS_OUT

GPs IR

For debug logger GPS_TIVESTAMP
=" o

Gt

BT UART 086
WIAX SYNG

HOST G8 TCH0_GLK REQ_IN
oo

oo
oo
oo
oo
oo
oo
oo

an

Texop
TexO_M
FREE_CLIXTAL
XTALWISQ_CLK
onD

WLAN_UART_DBG

onD

We7s5000

VoD_1v_out

onD
5
ops_paen P8

WLAN_IRQ

ezoc_mope PBL-X
Gps_uaRT_Tx pAIEsc

WL_EXT_LNA_EN [P

GPS_UART_RX

TOXO_VOL_SEL

GPS_SENSE_126_SDAPEL >

Gps_sense_izc_sct pBx

VBATLOO_IN_PA_BT

CB_HOST_FREE_CLK_Req PHL—F

CB_HOST_TCXO_CLK_REQ

HOST_CB_HCI_RX {o_SPI_DIN}

(FM_125_DO}

)_CLK (FM_125_CLK)
T (§D10_00)
(salbigs)

CLK SDI0_CLK)

HOST _C8_PCM_AUD_IN {FM_125. 1}

PCM_AUD_FSYNC (FM_125_FSYNC)
€8_HOST_PCM_AUD_OUT
PCM_AUD_CLK

T6x0_LD0_ouT

vear

HOST_CB_BT_WU

8 HOST_HOST_WU (bt_SP1_CLK)
so10}

spi

b

spicsx

CB_HOST_HCI_TX

onp p2—

Hel_cTs

WB_RF_ANT

oND

HOST_CB_WL_EN
BT EN
vio

HCILRTS (o_SP1_IRQ)

D §owcik

£A AUD OUTL —
£ AUD OUTR
aaomR  —)
oL —)

28,
A,

11
a2,

»—“idown

—213d vop_tve v
A

v
a6,
A,
s
K13
12
ke,

Y EE P

A

VBAT IN

Res
RESIL

WA RE_ANT

g

Tex0e
Tox0
/12 R

c77.

10pF
CAP1005

WB_RF_ANT ANT2

1./ ANTS

|1
17

c11
1nF
CAP1005

cux
RE!

PCM AUD FSYNC
oM AUD_ouT
Jpem_aup v
pou Al

s R

%0 100,

S010_cLK 1ve
So0P 02 18
5010 00 1v8
5010 03 1v8
5010 01_1v8
5010 cup_1v8

VAT IN

N
CAP1608 OB roos

s

100F
CAP1808,

AT W
FM RX ANT

TP

co9

220F
CAP1005
GPS_RX ANT

TP 1.27mm
TP

FM TX P
c12
nF
CAP1005

L9

R
RES1005
FM TX M

c14
nF
CAP1005

L6
51nH
IND2012

T
L7 WBC1-1TL
2.6nH

IND1608

ANTS

L8
2.6nH
IND1608

Lo =

N

51nH
IND2012
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TCXO 26MHz

TCXO LDO Output Voltage Select

TCXO_LDO_OUT(A19)| TCXO_VOL_SEL(J5)
TCXO Mode | TCXO_M(A8) | TCXO_P(A7)
1.83V GND (default)
AC coupled VIO 0.8v-1.195v
2.5V Floating
DC coupled Ov-1.92v GND
2.87V V10
VIO_IN
R26
OR
RES1005 VIO_IN
TCXO_M
%% R27
NL_OR
C25 RES1005
TCXO1 33pF
TCXO/2016/26MHz CAP1005
1 | TCXO_P TCXO_V
[ |eNnp ouT |
TCXO_LDO_OUT - 4 2
VCC GND [
C26 =
0.1uF
CAP1005 P14
= 26MHz
32.768K XOSC LDO
VBAT_I VIO_IN
R24
VIO_IN osc1 OR u3
0SC/3225/32.768kHz RES1005 sLowe TPS73618DBV
1 EN ouT \/\/\ MD_SLOWCLI ; SOT-23-5
3 IN ouT
EN 4
41vee oD 2 21GND NRIFB
c21 c22 c23 C24
0.1uF = 0.1uF 10nF 0.1uF
CAP1005 CAP1005 AP1005 CAP1005

tied to a FM audio amplifier or a Codec IC to generate the voice. Here is an example
io amplifier.

1V8\ FM DIO Output ( Option )
xﬁ s

:

Nen [ 1uF 100F

‘ i s
‘ RN ROUTs [
FA_AUD_OUT L Re1 73 RIN+  ROUT- [
20N Lo [
s ‘ UN+  LouT-
0.220F 14
4 rsip
‘H it a2 €—2{rsD  onp |21
15 oND 3
15| Ravpass GND

SPEAKER

Ls2

SPEAKER

LBYPASS
VBAT_IN

R23
47K

c1e c20

0.1uF 0.10F

Scheme Brief ** Boot Conditions

WiFi Interface: SDIO
BT Interface: UART, PCM

FM Interface: UART (with BT together),
Audio IN/OUT

GPS Interface: UART
Fast Clock: TCXO 26MHz from outside
Slow Clock: 32.768KHz from outside

VBAT_IN: 2.7~4.8V => 3.3V TYP
VIO_IN: 1.62~1.92V => 1.8V TYP

Slow Clock: 32.768KHz for module boot
and deep sleep
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FxFxF Wikl SDIO/SP1 Matching Curcuit

In green circle is a necessary part

** It"s recommended to reserve SDID matching circuits
and keep them close to WG7550-00 module for signal
optimization

** The six traces from Ul ( module ) to Host must be
treated like a bus. The bus length shall be as short
as possible and every trace length must be the same as
the others. Enough space above 2 time trace width or

ground shielding between trace and trace will be benefit
to make sure signal quality, especially for SDIO_CLK x

trace. Besides, please remember to keep them away from
the other digital or analog signal traces. To add ground
shielding to around the buses will be helpful.

** SDIO lines should be held high by the host

** All test point must reserved for test

<

C

4
NL
004021

SDIO_D1_1v8

SDIO_D2_1V8

SDIO_D3_1V8

SDIO_CMD_1V8

SDIO_CLK_1v8
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8. LAYOUT RECOMMENDATION

8.1. Recommended Trace Layout

® Digital Signals Layout

\

» SDIO signals traces (CLK, CMD, DO, D1, D2 and Dmld
P

ole
(less than 12cm).

be routed in parallel to each other and as shor’r%
Besides, every trace length must be the satne e others.

Enough space above 1.5 time trac ‘WI or ground
shielding between trace and trac benefit o make
sure signal quality, especia ony SDIO_CLK trace.

Remember to keep them the other digital or
analog signal traces. A (@round shielding around
these bus is recomme d.

SDIO Clock, PCM cl ﬁu io Clock... these digital clock

signals are a so noise. Keep the traces of these
signals as shoit aSypassible. Whenever possible, maintain @
clearanceAr them.

RF Trace ntenna

tfrace impedance match on the trace to the
enna.

W .S |

>
a
x ommended 50ohm frace design for PCB layout
OQ Surface Coplanar Line
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Height Between L1 and L2 (H): 10.0 mil
Trace (W): 15.35 mil
(W1): 15.35 mil
Thickness (T): 2.1 mil
Separation (S): 10.0 mil

Dielectric (Er): 43

from the antenna.
Check ANT vendor for the layout guideline aild
Matching circuit layout should be as following e.

» Move all the high-speed traces and components f@oy

A\

ance.

A\

® Power Trace
> Power trace
should be

T should be 40mil wide. 1.8V trace

® Ground
> complete Ground and more GND vias under
med in layerl for system stable and thermal dissipation
ollowing figure.
ve a complete Ground pour in layer 2 for thermal
O dissipation.
\ » Increase the GND pour in the Tst layer, move all the fraces
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.
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» The slow clock frace should not be routed above or below

digital signals on other layers.

® TCXO

» Do not route any high-speed digital lines, such as UART, SPI,
or other clocks, under the TCXO.

» Connect the TCXO to ground using multiple vias to ensure
a strong grounding.

» Place the decoupling capacitor as close as possikle e
TCXO and route the supply line to the TCXO u8in e
traces (200 um or more) to keep the indu o& a
minimum.

» The output line from the TCXO is ve compared to
the TCXO output wavelength (o ); therefore, there
is Nno requirement to use contrd edance for this line.

» Although a confinuous gr w‘ ne can be used under

the TCXO, having a s IOt between the TCXO ground
and the WG7550 gr N%onnecﬂons can help reduce the
heat transfer be’rx%ﬁ devices. A rapid heating of the
TCXO becaus %v G7550 device power-up can cause

frequency, ations at the TCXO output and as well as
impact GRS agquisition performance.
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9. PACKAGE INFORMATION
9.1. Module Mechanical Outline

Top View

.Wm
12.3+0.1 mm &

~

10.2+0.1 mm
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JDDDDDDDDDDDDDDDDDDD
:]DDDDDDDDDDDDDDDD[Z_
| g f—170—] T

—]
1

8.40 (P ;170

6.20 S:EUISS _l_

]
L] 055
=Ll
nonooooooomn

l—+0.40

_LI:|

1
\x —~| 100 |} 030

1.310

% i
\Q 0,60

Jobbpout

[]3[]

n000oohog |

DDDDDD

~{g

Top View (Perspective view)

Unit;: mm
Dimension tolerance: +/- 0.05
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9.2. Ordering Information

Part number: WG7550-00

9.3. Package Marking

.
JORJIN Q&v

WG 7550-0
YYWW

«‘c

Date Code: YYWWSSF

YY = Digit of the yearf ex: =08

WW = Week (01~53)

SS = Serial nu rom 01 ~99 match to manufacture's lot number
=1 forT

\
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10. SMT AND BAKING RECOMMENDATION

10.1. Baking Recommendation

» Baking condition :
- Follow MSL Level 4 to do baking process.
- After bag is opened, devices that will be subjected t@yreflow

solder or other high temperature process must be
a) Mounted within 72 hours of factory conditions @&% RH,

or
b) Stored at <10% RH.
- Devices require bake, before mountind, midity Indicator
Card reads >10%
If baking is required, Devices may be ba rs at 125 °C.

10.2. SMT Recommend§

» Recommended Refl

230 C)

Temp.
CclegCo
Dz
— ‘
L._ T2
100] T1
50
Mea ting Preheat Zaldering Cooling
[ i e ——— g i
= Timelzel)
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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

11. HISTORY CHANGE

beftter.

y
x@

Revision | Date Description

DO0.1 2010/11/05 Draft 0.1

D0.2 2010/12/01 Update module Sio package information

D 0.3 2010/12/20 Update layou ndation

D0.4 2010/12/21 Update in&x pin‘description on P19

D05 2010/12/31 UpdatesReflgn&e Schematic on P30

D0.6 2011/01/20 Modifyam BQUIe pin 1 location

D 0.7 2011/01/26 \% 4 E)Iock diagram &module mechanical outline
on ;’37

DO0.8 odify section12.1 module mechanical outline

DO0.9 Modify Page 38 module mechanical outline

D1.0 Modify Page 38 module mechanical outline

RO.1 Release R 0.1

RO. Update Page 40 module mechanical outline

0 2012/02/15 Insert external Slow clock & TCXO clock input

specification

RO. 2012/07/05 Add High Rate SDIO clock timing.
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