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1. Introduction

AMPAK Technology Co., Ltd. introduces a low-cost and low-power consumption
module which combines WiFi functions. The highly integrated module allows the

usage of web browsing, VoIP, and headset applications.

The wireless SiP supports IEEE 802.11 b/g standard and it can provide up to 54Mbps
for IEEE 802.11g , or 11Mbps for IEEE 802:11b to connect your wireless LAN.
WLAN interfaces to the host system via the SDIO interface.

2. Features

Small Form Factor: 8.8mm x 8.8mm x 1.45mm

802.11i (AES, TKIP, 802.1X) compliant and WEP (64/128 bits)
Windows CE/Linux driver support

No external clock source required

SDIO (1bit/4bit) / SPT interface

RoHS complaint / Lead free

A simplified block diagram of the module is depicted in the figure below.

16 bit SP1 rystal
;B““FL RF output

SDIO /SPI 802.11b/g MAC/BBP/RF
Interface
g Lt
2
+3.3V ( external) §-
c
18V exte 2
PLL loop Filer
802.11g/b
2.4GHz Tx
802.11g/b
2.4GHz Rx
AMPAK Technology 3 Proprietary & Confidential Information

wyrw.DataSheetdU.com




D
AMPAK

3. Interface

3-1 Form factor
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Tolerance: +/- 0.1mm

Component Lead Element: Immersion Gold
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3-2 Pin Definition

No.

Terminal Name

Pin type

1/O type

Description

SD_DAT [1]

SDIO

1/0

SDIO 4-bit Mode: Data Line Bit [1]
SDIO 1-bit Mode: Interrupt(active low)
SDIO SPI mode : Interrupt(active low)

SD_DAT [3]

SDIO

1/0

SDIO 4-bit Mode: Data Line Bit [3]
SDIO SPI mode : Card select ( active
low)

RESETn

Config

Reset (Active Low)

VDD_HOST_IO

VDD3.3

Power

Host I/F Voltage:
3.3VConnect to 3.3V power supply
need 1uF decoupling capacitor

SD_DAT [2]

SDIO

/0

SDIO 4-bit Mode: Data Line Bit [2]
SDIO 1-bit Mode.:Read Wait

SD_DAT [0]

SDIO

1/0

SDIO 4-bit Mode: Data Line Bit [0]
SDIO 1-bit Mode: Data Line
SDIO SPI Mode :Data output

SD_CLK

SDIO

/O

SDIO 4-bit Mode: Clock Input
SDIO 1-bit Mode: Clock Input
SDIO SPI Mode: Clock Input

SD_CMD

SDIO

1/0

SDIO 4-bit Mode: Command / Response
SDIO 1-bit Mode: Command line
SDIO SPI Mode: Data input

GPIO [4]

GPIO

/O

General [/O Port

10

VDD1.8

VDD1.8

Power

1.8V terminal,

need 1uF decoupling capacitor

11

VDDI1.2

VDD

For internal 1.2V power supply; need
1uF decoupling capacitor

12

IF_SEL_1

Config

Select Interface Mode :

SDIO Mode: No Connect

*Reserved one off-SIP 100Kohm resister
to ground 1s needed for G-SPI interface
selection based on Marvell 8686 B2
silicon

AMPAK Technology
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Select Interface Mode :

SDIO Mode: No Connect

*Reserved one off-SIP 100Kohm resister
13 IF_SEL 2 Confi @)

- T e to ground 1s needed for G-SPI interface
selection based on Marvell 8686 B2
silicon

1.8V terminal,
14 VDD1.8 VDD1.8 Power . .
need 1uF decoupling capacitor
15 GND GND Ground® |Connect to GND
16 VDDA3.3 VDDA3.3 Power Connect to 3.3V Power
No Connect for Host interface bus
(default)
*SW Options after Boot ROM
17 ECS Confi I
8 ontis Reserved one off-SIP 100Kohm resister
ground is needed for booting interface
selection.
1.8V terminal,
18 VDD1.8 VDD1.8 Power . .
need luF decoupling capacitor
No Connect for Host interface bus
(default)
_ *SW Options after Boot ROM.
19 SCLK Conf I
e Reserved one off-SIP 100Kohm resister
ground 1s needed for booting interface
selection.
20 GND GND Ground {Connect to GND
21 GND GND Ground |Connect to GND
C tto 3.3V P
22 | VDD 33V PA | VDD323 R | oo TOWE
need 1uF decoupling capacitor
23 GND GND Ground  |Connect to GND
Connect to 3.3V Power
24 VDD _3.3V_PA VDD3.3 Power . .
need 1uF decoupling capacitor
25 GND GND Ground |Connect to GND
Connect to 3.3V Power
26 VDD 3.3V_PA VDD3.3 Power _ .
need 1uF decoupling capacitor
27 GND GND Ground  |Connect to GND
C tto 3.3V P
28 | VDD 33V PA | VDD323 Power | icctiO oW FOWED
need 1uF decoupling capacitor
AMPAK Technology 6 Proprietary & Confidential Information
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29 G

ND GND Ground |Connect to GND
30 GND GND Ground |Connect to GND
31 GND GND Ground |Connect to GND
32 GND GND Ground |Connect to GND
33 ANT ANT O RB) ANT Port (50ohm)
34 GND GND Ground  |Connect to GND
35 GND GND Ground |Connect to GND
1.8V terminal,
36 VDD1.8 VDD1.8 Power _ .
need 1uF decoupling capacitor
3-3 SDIO Protocol Timing
SDIO Protocol Timing Diagram*
* fer
— TwL .--. T +
Clock g EE : .7'{ i E"f_
E"‘— Tisu —""'—TH—’I
wu LSS R NS S
"—-ETC-:LY
DOutout / // // /// X ;::_.{ rad
SDIO Protocol Timing Diagram- High Speed Mode*
fep -
T-_“_ Tlm— L
s N R , }
Clock —/ . i e o
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|npu1_.£-.44441-4-_4-¢,_f¢;§£ %/////
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ot L L LSS S ////ﬁ( ) Y

* Reference from the Marvell 88W8686 datasheet

AMPAK Technology
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3-4 Reset and Configuration Timing

External timing requirements (RESETN)

VDD3.3 ——

VDD1.8 ——

Config/SDIO/GPIO

RESETN

—> <>
500us Tp lus<Tp< 20us

* Reference from the Marvell 88W8686 application note.

3-5 SPI Host Interface Transaction. Timing
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4. Product Specification

4-1 General Specification

Product Name

802.11b/g Wireless LAN Module

Dimensions

8.8 x 8.8 x 1.45 mm (Tolerance: +/- 0.1mm)

Host Interface

SDIO  4-bit/1-bit / SPI

Modulation connection

36 pin LGA

Frequency Band

802.11b
ISM band 2.400 ~ 2.484GHz (subject to local regulations)
802.11¢g
ISM band 2.400 ~ 2.484GHz (subject to local regulations)

Number of Channel

802.11b

USA and Canada— 11

Most European countries — 13
Japan - 14

France — 4

802.11g

USA and Canada — 13

Most European countries — 13
Japan 13

Operating Voltage

3.3V +/-10%
1.8V+/- 5%

Spreading

802.11b

Direct Sequence Spread Spectrum (DSSS)

802.11¢g

Orthogonal Frequency Division Multiplexing (OFDM)

Modulation

802.11g : 64 QAM; 16 QAM,QPSK, BPSK
802.11b : CCK,DQPSK,DBPSK

Data Rate

802.11b

11,5.5, 2, 1 Mbps per channel, auto fallback for extended range
802.11¢g

54,48, 36,24,18,12, 9, 6 Mbps per channel, auto fallback for

extended range

Transmitted RF power

802.11b
please see the output power table for detail. tolerance:
+/-1.5dBm

802.11g

please see the output power table for detail. tolerance:
+/-1.5dBm

AMPAK Technology
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802.11g

Nominal Temp Range:

- 6Mbps PER<10% @ -82 dBm, +/- 2 dBm

- 9Mbps PER<10% @ -81 dBm, +/- 2 dBm

- 12Mbps PER<10% @ -80 dBm, +/- 2 dBm
- 18Mbps PER<10% @ -79 dBm, +/- 2 dBm
- 24Mbps PER<10% @ -77 dBm, +/- 2 dBm
- 36Mbps PER<10% @ -74 dBm, +/- 2 dBm
- 48Mbps PER<10% @ -72 dBm, +/- 2 dBm
- 54Mbps PER<10% @ -70 dBm, +/- 2 dBm
802.11b

- 11Mbps PER<8% @ -85 dBm +/-2 dBm
- 5.5Mbps PER<8% @ 87 dBm +/-2 dBm
- 2Mbps PER<8% @ -88dBm +/-2 dBm
- 1Mbps PER<8% @ -89 dBm +/-2 dBm

Receive Sensitivity

Maximum receive level |- 10dBm

Supplied Driver Windows XP/Vista, Win CE 5.0, Linux 2.6

Standards IEEE®802:11b, IEEE 802.11g standard, Wi-Fi compliant
Temperature Range -10~65°C (Operating); -40 ~ 85°C (Storage)

Humidity Operating Humidity 10% to'95% Non-Condensing

Storage Humidity 5% to 95% Non-Condensing

RF Output power table [dBm] setting in 802.11g

CH 2412MHz_| 2417~2467MHz 2472 MHz Remark
6~24 Mbps 13 13 13
36 Mbps 13 13 13
48 Mbps 13 13 13
54Mbps 13 13 13

RF Output power table [dBm] setting in 802.11b

CH 2412 MHz 2417~2467MHz 2472 MHz Remark
1 Mbps 13 13 13
2Mbps 13 13 13
5.5Mbps 13 13 13
11Mbps 13 13 13
AMPAK Technology 10 Proprietary & Confidential Information
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4-2 Power Consumption

The Power Consumption is typically measured at Ta =25°C.

Test Mode 3.3V rail 1.8V rail  |[Remark
802.11g Continue o
Tx@54Mbps, 13dBm 185 mA 152 mA 99% duty cycle
(81](;2ml Ib Continue Tx@11Mbps,13 185 mA 145 mA 99% duty cycle
802.11g RX@54Mbps 0.2 mA 192 mA
802.11b RX@11Mbps 0.2 mA 164 mA
802.11b/g RX Idle 0.2 mA 130 mA
Deep sleep mode 0.4 mA
4-3 Supply voltage

Symbol Parameter Min | Typ. | Max | Unit
VDD3.3 |PA, I/O analog power supply 3.0 3.3 3.6 \Y
VDD1.8 |1.8V analog power supply, 1.7 1.8 1.9 v

Internal 1.2V_LEDO

Config  |RESETn,IF SEL 1,IF_ SEL 2,ECSn,SCLK| 2.97 | 3.3 363 | V
SDIO SDIO host interface 297 |33 363 | V
GPIO General purpose I/O 297 33 363 | V

Note : Power supply voltage with respect to Ground.

AMPAK Technology
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5.Reliability Test

No Item Test condition. Characteristics
-25°C for 10mins
1 | Thermal Shock Test 100°C for 10mins No electrical problem
Check point:150/250/500cycle
-40°C for 15mins
100°C for 15mins :
2 | Temperature Cycle Test . ) No electrical problem
Transfer rate: 15 C per min
check point: 158/263/421/526cycle
High /Low temperature power off 80°C for 10hr;-40°C for 10hr; .
3 No electrical problem
Storage test room temperature for 6h
High/Low Temperature power on, -20°C, for 10hr; 80°C for 10hr > )
4 . No electrical problem
Operation Test room temperature for 6hr
Temperature Humidity power on 25°C/50%/30min; i
5 . ) . k . No electrical problem
Biased/ Operation test 80 C/85%/200hr;25C/50%/30min
Voltage:3.0V,3.3V,3.6V
6 | Operation & Voltage Test | Temperature:0°C, 45°C, 80°C, Retention No electrical problem
time: 1 Smin
Power on, 3.5G RMS, 10.mins
L SHZ @, 0.01g2/HZ to 20 HZ @ )
7 | Random Vibration Test No electrical problem
0.025g2/HZ 20 HZ @ 0.025g2/HZ to 500
HZ@ 0.025g2/HZ
ESD-MM:JEDEC EIA/JESD22-A115-A .
8 | ESD No electrical problem
ESD-HBM:MIL-STD-883G
. 1. Sine wave 230G, 3msec )
9 | Mechanical Shock Test , No electrical problem
2. Test: +/-X,y,z axis

6. Regulatory

This module is pre-scanned on module level to comply with following standards:
* US/CAN: FCC CFR47 Part 15.247

* Japan: TELEC

* Europe: ETS 300-328 V1.6.1

AMPAK Technology
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7. Mechanical Specification

‘ 8.80 i
[ 1 1
[ | |
D H‘SE) piN36
[pint - T = bint
O — =l
O
1 8.80
] i
| | .
[ ] [ i oy, Unittmm
' f Tolerance: +/- 0.1mm
g.80 Frrt Mo,
FIN 1 o
b ~, . &l
s GMY 001
| <
3 4.62 :
Tracking NGi:l——“‘_"' >< >< >< >< XX ><
Weel Code — }(X}(X
(Sample figure)
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8. Recommended Reflow Profile
Referred to IPC/JEDEC standard.

Peak Temperature : <250°C

Max reflow times : 2

Reflow Profile for Bump Chip Assembly (250 °C)
300 1 240~360 sec
— —— Ramp down

250 250°C N <1°Clsec
G |2re”
°_ 200 +
@ 10~30 sec
—
2
c 150 1 i
s 125%C
=%
E 100+
- - —~ — ~

Preheating Wetting time
50 + 150~210 sec 60~90 sec
0 } t } t 1 } t } t
0 50 100 150 200 250 300 350 400 450
Time (sec)
Preheat 125°C to 217°C

Ramp-up Rate

<1°C/sec

TimeatT=>217°C

60 sec to 90 sec

Peak Temperature

245°C-250°C

Cooling
Ramp-down Rate

<1°C/sec

Time From
25°C to peak

240s to 360 sec

AMPAK Technology
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9. Recommended Footprint

Pad Size : 1.2%1 2ram Fin 428

T

Fin #1

[

i

nad size s 12U Amm f,/l:| |:| D |:| |:| |:| D DI:K\P'N #19

. 8.40 s

?I:I y —
- ]
< [ ]
_E_: Graund Flane: E g g
] 31431 mm T
| s
1] o
- T
-

Unit: mm
Tolerance: +/- 0.1mm

ESD Level of Module:
1. ESD-MM: JEDEC EIA/JESD22-A115-A Class A
2. ESD-HBM: MIL-STD-833G Method 3015.7 Class1C

AMPAK Technology 15 Proprietary & Confidential Information
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10. Package Information

10-1 Tray Dimension

‘ o6 3-R2.5
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10-2 Packing Information

pessavs LI NIN F
s AN

e UMM
o HNIWATIN
ome cose LN

Lotcode: (11N INRIINARNIN K

Customization Label
For Customer Request

Q Q

ESD Level

1. Surface Resistivity:
Interior : 10°~10"'Q / Sq
Exterior : 108~10Q / ar

2. Dimension : 430 x 480

3. Tolerance : £ 5.0mm

AMPAK Technology 17 Proprietary & Confidential Information

wyrw.DataSheetdU.com




AM P AI( www.DataSheet4U.com

10-3 Inner Box

/55

cocese IR IRRIANIN N

Customization Label for
Customer request
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10-4 MSL Level / Storage Condition

LEVEL

Caution 4

This bag contains
MOCISTURE-SENSITIVE DEVICES
Do net open except under contrelled conditions
1. Calculated shelf life in sealzd bag: 12 months at< 407 and
= B0% relative humidity{RH)

2257 2407; 2507 2600
2. Peak package body temperature; |:| |:| D

3. After bag iz opened, devices that will be subjected to reflow
solder or other high temperature process must
a) Mounted within: 48 hours of factory conditions
«30/60% RH, OR
b) Stored at <10% HH

4. Devices require bake, before maunting, if:
a)Humidity Indicator Gard is=10%when read at 23157
b)3a or 3b not met

5. If baking is required, devices may be baked for 24 hours
at 125+5°C

Mote : If device containers cannot be subjected to high

temperature or shorter bake times are desired,
reference IPC/JEDEC J-STD-033 for bake procedurs

Eag Seal Datg; See-SEAL DATELABEL
Mote:Level and body temperature defined by IPC/JJEDED J-STD-020

NOTE : Accumulated baking time should not exceed 96hrs

- 10-5 Manufacture Site: Taiwan
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