User Manual-Integration Instructions

B Highlights

IEEE 802.11 Key Feature

TX and RX low-density parity check (LDPC) support for improved range and power
efficiency.

802.11 a/b/g/n/ac, Dual-stream spatial multiplexing up to 867 Mbps data rate.

20, 40, 80 MHz channels with optional SGI (256 QAM modulation)
Real simultaneous dual-band

B Applications

Health & fitness equipment including heart rate monitors, blood pressure, weight scales,
thermometers

Control, automation, security and Alliance for Wireless Power wireless charging
Consumer: toys, robots, remote controls

Location, proximity detection

And more...
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1. Introduction

1.1 Overview
The Alinket ALXC29 is a fully Wi-Fi functionalities module with seamless roaming capabilities

and advance security, also it could interact with different vendors’ 802.11a/b/g/n/ac 2x2 Access

Points

with MIMO standard and can accomplish up to speed of 867Mbps with dual stream in

802.11n to connect the wireless LAN. Furthermore ALXC29 included SDIO interface for Wi-Fi.

In addition, this compact module is a total solution for a combination of Wi-Fi technologies. The

modul

e is specifically developed for tablet, OTT box and portable devices.

1.2 Product Features

IEEE 802.11 Key Feature

Lead Free design which is compliant with ROHS requirements.

TX and RX low-density parity check (LDPC) support for improved range and power efficiency.
Dual-stream spatial multiplexing up to 867 Mbps data rate.

20, 40, 80 MHz channels with optional SGI (256 QAM modulation)

Real simultaneous dual-band

Supports 2 antennas for WLAN port.

B Supports standard SDIO v3.0, compatible with SDIO v2.0 HOST interfaces.

2. General Specification

2.1 General Specification

Model Name ALXC29

Product Description 2T2R 802.11 a/b/g/n/ac Wi-Fi 5.0 Module
Dimension Lx W :15 x 13 (typical) mm, H : 1.6 (Maximum) mm
WiFi Interface Support SDIO V3.0/2.0

Operating temperature -30°Cto 75°C

Storage temperature -40°Cto 85°C

Humidity Operating Humidity 10% to 95% Non-Condensing




Note: The optimal RF performance specified in the data sheet, however, is guaranteed

only -10 °Cto +55 °C and 3.2V < VBAT <3.8V without derating performance.

2.2 DC Characteristics

2.2.1 Absolute Maximum Ratings

Symbol Description Min. | Max. | Unit
VBAT Input supply Voltage -0.5 | 45 \
VDDIO Digital/SDIO/ I/O Voltage -0.5 | 3.8 V

222 Recommended Operating Rating

The module requires two power supplies: VBAT and VDDIO.

Voltage rails Min. Typ. Max. Unit
VBAT 3.0 33 3.8 \
VDDIO 1.7 1.8,3.3 3.6 \

VBAT current consumption 1200mA(Peak), when VBAT = 3.3V

3. Wi-Fi RF Specification

3.1 2.4GHz RF Specification

Conditions : VBAT=3.3V ; VDDIO=3.3V ; Temp:25°C
Feature Description
WLAN Standard IEEE 802.11b/g/n & Wi-Fi compliant
Frequency Range 2.400 GHz ~ 2.497 GHz (2.4GHz ISM Band)
Number of Channels 2.4GHz : Ch1~ Ch14
. 802.11b : DQPSK. DBPSK. CCK
Modulation
802.11g/n : OFDM /64QAM. 16QAM. QPSK. BPSK
Output Power, tolerance + 1.5 dB
The transmit EVM quality & spectrum mask are compliant with IEEE 802.11 standard
1Mbps 2Mbps 5.5Mbps 11Mbps
802.11b 17.5 17.5 17.5 17.5
6. 9Mbps 12. 18Mbps 24Mbps 36Mbps 48Mbps
17.5 17.5 17 17 16.5
802.11g 5aMbps




16.5
MCS0~2 MCS3 MCs4 MCS5 MCS6
802.11n 17.5 16.5 16.5 16 16
20MHz MCSs7
15.5

Note: The specifications of RF output power are subject to change to fulfill the safety regulation and requirements in end-user product.

Sensitivity, tolerance + 2 dB
CCK modulation PER = 8%. OFDM modulation PER = 10%

Data Rate Spec.(dBm)
1Mbps -96
802.11b 2Mbps 93
5.5Mbps -91
11Mbps -88
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
6Mbps -92 24Mbps -84
802.11g 9Mbps -91 36Mbps -81
SIS0 12Mbps -90 48Mbps -78
18Mbps -87 54Mbps -76
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
6Mbps -95 24Mbps -87
802.11g 9Mbps -94 36Mbps -84
MIMO 12Mbps -93 48Mbps -81
18Mbps -90 54Mbps -78
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 -91 MCS4 -80
802.11n_20MHz MCS1 -89 MCS5 78
SIS0 MCS2 -87 MCS6 -76
MCS3 -78 MCS7 -74
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 -93 MCS5 -80
802.11n_20MHz Mcs1 92 Mcs6 78
MIMO MCS2 -90 MCS7 -76
MCS3 -87 MCS8 -72
MCS4 -83 MCS15 -73
Maximum Input | 802.11b :-10 dBm
Level 802.11g/n :-20 dBm




3.2 5GHz RF Specification
Conditions : VBAT=3.3V; VDDIO=3.3V ; Temp:25°C

Feature

Description

WLAN Standard

IEEE 802.11a/n/ac & Wi-Fi compliant

Frequency Range

5.15~5.35GHz. 5.47~5.725GHz. 5.725~5.85GHz (5GHz UNII Band)

Number of Channels

5.15~5.35GHz: Ch36 ~ Ch64

5.47~5.725GHz: Ch100 ~ Ch140

5.725~5.85GHz: Ch149 ~ Ch165

Modulation

802.11a: OFDM /64QAM. 16QAM. QPSK. BPSK

802.11n : OFDM /64QAM. 16QAM. QPSK. BPSK

802.11ac : OFDM /256QAM. OFDM /64QAM. 16QAM. QPSK. BPSK

Output Power, tolerance + 1.5 dB

The transmit EVM quality & spectrum mask are compliant with IEEE 802.11 standard

Frequency (MHz) 6~9Mbps 12~18Mbps 24Mbps 36Mbps
5150~5350 16.5 16.5 16 16
5470~5720 16.5 16.5 16 16
402,11 5725~5845 16.5 16.5 16 16
Frequency (MHz) 48Mbps 54Mbps
5150~5350 15.5 15.5
5470~5720 15.5 15.5
5725~5845 15.5 15.5
Frequency (MHz) MCS0~2 MCS3 MCs4 MCS5
5150~5350 16 16 15.5 15.5
5470~5720 16 16 15.5 15.5
802.11n 5725~5845 16 16 15.5 15.5
20MHZ Frequency (MHz) MCS6 MCS7
5150~5350 14.5 14.5
5470~5720 14.5 14.5
5725~5845 14.5 14.5
Frequency (MHz) MCS0~2 MCS3 MCs4 MCS5
5150~5350 16 16 15.5 15.5
5470~5720 16 16 15.5 15.5
802.11n 5725~5845 16 16 15.5 15.5
40MHz Frequency (MHz) MCS6 MCS7
5150~5350 14.5 14.5
5470~5720 14.5 14.5
5725~5845 14.5 14.5
Frequency (MHz) MCS0~2 MCS3 MCs4 MCS5
802.11ac 5150~5350 16 16 15.5 15.5
20MHz 5470~5720 16 16 15.5 15.5
5725~5845 16 16 15.5 15.5




Frequency (MHz) MCS6 MCS7 MCS8
5150~5350 14.5 14.5 12
5470~5720 14.5 14.5 12
5725~5845 14.5 14.5 12
Frequency (MHz) MCS0~2 MCS3 MCs4 MCS5
5150~5350 16 16 15.5 15.5
5470~5720 16 16 15.5 15.5
802.11ac 5725~5845 16 16 15.5 15.5
40MHz Frequency (MHz) MCS6 MCS7 MCS8 MCS9
5150~5350 14.5 14.5 12 10
5470~5720 14.5 14.5 12 10
5725~5845 14.5 14.5 12 10
Frequency (MHz) MCS0~2 MCS3 MCs4 MCS5
5150~5350 15 15 14 14
5470~5720 15 15 14 14
802.11ac 5725~5845 15 15 14 14
80MHz Frequency (MHz) MCS6 McCs7 MCS8 MCS9
5150~5350 13 13 12 10
5470~5720 13 13 12 10
5725~5845 13 13 12 10

Note: The specifications of RF output power are subject to change to fulfill the safety
regulation and requirements in end-user product

Sensitivity, tolerance + 1.5 dB
CCK modulation PER = 8%. OFDM modulation PER = 10%

Data Rate Spec.(dBm) Data Rate Spec.(dBm)
6Mbps -91 24Mbps -83
802.11a 9Mbps -90 36Mbps -80
SISO 12Mbps -88 48Mbps -76
18Mbps -86 54Mbps -74

Data Rate Spec.(dBm) Data Rate Spec.(dBm)
6Mbps -92 24Mbps -86
802.11a 9Mbps -91 36Mbps -83
MIMO 12Mbps -90 48Mbps -78
18Mbps -89 54Mbps -77

Data Rate Spec.(dBm) Data Rate Spec.(dBm)
802.11n_20MHz mcso -90 MCs4 -79
SISO MCS1 -88 MCS5 -76
MCS2 -86 MCS6 -73
MCS3 -83 MCS7 -72

802.11n 20MHz Data Rate Spec.(dBm) Data Rate Spec.(dBm)

MIMO

MCSO -92 MCS5 -78




MCS1 -91 MCS6 -76
MCS2 -89 MCS7 -75
MCS3 -86 MCS8 -89
MCS4 -82 MCS15 -70
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
802.11n_40MHz mcso 88 Mcs4 77
SISO MCS1 -86 MCS5 -72
MCS2 -83 MCS6 -70
MCS3 -80 MCS7 -69
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 -88 MCS5 -75
802.11n_40MHz MCs1 -88 MCS6 -73
MiIMO
MCS2 -86 MCS7 -72
MCS3 -83 MCS8 -86
MCS4 -79 MCS15 -67
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 -90 MCS5 -75
802.113C_20MHZ MCS1 -88 MCS6 -73
SISO
MCS2 -86 MCS7 -70
MCS3 -83 MCS8 -67
MCS4 -79
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO,NSS=1 -92 MCS6,NSS=1 -76
802.11ac_20MHz MCS1,NSS=1 -91 MCS7,NSS=1 -75
MIMO MCS2,NSS=1 -88 MCS8,NSS=1 -72
MCS3,NSS=1 -85 MCSO0,NSS=2 -88
MCS4,NSS=1 -82 MCS8,NSS=2 -65
MCS5,NSS=1 -77
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 -88 MCS5 -72
802.113C_40MHZ MCS1 _86 MCS6 _70
SISO
MCS2 -83 MCS7 -69
MCS3 -80 MCS8 -65
MCS4 -76 MCS9 -63
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
802.11ac_40MHz
MiIMO MCSO,NSS=1 -90 MCS6,NSS=1 -73
MCS1,NSS=1 -88 MCS7,NSS=1 -72




MCS2,NSS=1 -86 MCS8,NSS=1 -68
MCS3,NSS=1 -82 MCS9,NSS=1 -66
MCS4,NSS=1 -79 MCSO,NSS=2 -86
MCS5,NSS=1 -77 MCS9,NSS=2 -60
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 -85 MCS5 -68
802.11ac_80MH:z MCS1 -82 MCS6 -67
SISO
MCS2 -79 MCS7 -65
MCS3 -76 MCS8 -62
MCS4 -73 MCS9 -60
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0,NSS=1 -87 MCS6,NSS=1 -70
802.11ac_8OMHz MCS1,NSS=1 -85 MCS7,NSS=1 -68
MiIMO MCS2,NSS=1 -82 MCS8,NSS=1 -66
MCS3,NSS=1 -79 MCS9,NSS=1 -63
MCS4,NSS=1 -76 MCS0,NSS=2 -83
MCS5,NSS=1 -71 MCS9,NSS=2 -58

Maximum Input
Level

802.11a/n/ac: -30 dBm

4. Pin Definition

4.1 Pin Outline
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4.2 Pin Assignment

NO Name Type Description

1 GND - Ground connections

2 WL_ANTO I/0 RF(WIFI) 1/0O port0

3 GND - Ground connections

4 GND - Ground connections

5 GND - Ground connections

6 GND - Ground connections

7 GND - Ground connections

8 GND - Ground connections

9 WL_ANT1 I/0 RF(WIFI) I/O portl

10 GND - Ground connections

11 GND - Ground connections

12 NC — Floating (Don’t connected to ground)
13 XTAL_OUT 0] External Crystal out

14 XTAL_IN [ External Crystal in/ Single clock source in
15 WL_REG_ON I Low asserting reset for WiFi core

16 WL_HOST_WAKE 0 WLAN to wake-up HOST

17 SDIO_DATA_CMD 1/0 SDIO command line

18 SDIO_DATA_CLK 1/0 SDIO clock line

19 SDIO_DATA_3 1/O SDIO data line 3

20 SDIO_DATA_2 1/O SDIO data line 2

21 SDIO_DATA_ 0 1/O SDIO data line 0

22 SDIO_DATA_1 1/O SDIO data line 1

23 GND - Ground connections

24 SDIO_VSEL SDIO voltage select

0:3.3v  1:1.8v

25 VIN_LDO P Internal Buck voltage generation pin
26 VIN_LDO_OUT P Internal Buck voltage generation pin
27 PCM_SYNC 1/0 PCM sync signal

28 PCM_IN I PCM data input

29 PCM_OUT 0 PCM Data output

30 PCM_CLK 1/O PCM clock

31 LPO I External Low Power Clock input (32.768KHz)
32 GND Ground connections




33 NC Floating (Don’t connected to ground)
34 VDDIO I/0 Voltage supply input

35 NC Floating (Don’t connected to ground)
36 VBAT Main power voltage source input

37 NC Floating (Don’t connected to ground)
38 NC

39 GND Ground connections

40 NC

41 NC

42 NC

43 NC

44 NC

45 NC

46 NC

47 GND Ground connections

48 NC

49 NC

50 NC




5. Dimensions

5.1 Module Dimensions

<TOP VIEW>

1e0mm MAX
|_

13,0040,20
<SIDE VIEW>
L1
I_ 15,00£0.20 ———
unit : mm
5.2 Recommended footprint
<TOP VIEW>
15.50
125 —
0,90 112 0.50
N et |
jp— |
cor | MREERERERENENES
-t—-q_o.aa -
= [ —
— 0,34 = 050
L] = I
13.00 = - 1350
== [
[ - 12,38
| =
i -
2,00 o3t
— EERANENERRNEN ==
- - -
0.31— 0.90 165+
| 14,37
15.00

Solder paste layer design is generally the same as recommended footprint.

unit : mm

If soldering quality with good wetting on upright side is essential for PQC, how to optimize the



aperture design in the stencil to adjust the amount of solder paste would be crucial.

In addition, a kind of stencil design with stepped thickness in partial area would be considered if

the thickness of stencil is about 0.1mm or thinner. Please optimize the stencil design by manufacture

engineer or contact Alinket FAE for assistance.

Solder paste.
N
N Soldering pad.
N
{ 0.5“1mm.
~ -~ ~_. -
Option A Option B
6. External clock reference
External LPO signal characteristics
Parameter Specification Units
Nominal input frequency 32.768 kHz
Frequency accuracy +/-30 ppm
Duty cycle 30-70 %
Input signal amplitude 1600 to 3300 mV, p-p
Signal type Square-wave or sine-wave -
>100k Q
Input impedance
<5 pF
Clock jitter (integrated over 300Hz — 15KHz) <1 Hz
Output high voltage 0.7Vio - Vio \Y

7. Host Interface Timing Diagram

7.1 Power-up Sequence Timing Diagram




The module has signals that allow the host to control power consumption by enabling or disabling
WLAN and internal regulator blocks. These signals are described below.

Additionally, diagrams are provided to indicate proper sequencing of the signals for carious
operating states. The timing value indicated are minimum required values: longer delays are also
acceptable.

® WL_REG_ON: Used by the PMU to power up or power down the internal regulators used by
the WLAN section. When this pin is high, the regulators are enabled and the WLAN section is
out of reset. When this pin is low the WLAN section is in reset.

12678 Mz Sieep Clock

B I O I O O O

f
e ;—‘\ Q0% of WA
! /
vDDIO J
J
= 1 Sleep Cycles
L/
WL_REG_ON
Noles

1. VBAT should not rise faster than 40 microseconds or slower than 100 miliseconds,
2. VBAT should be up before or at the same time as VDDIO. VDOIO should nof be present first or be held high before VBAT is high.

WLAN=0ON

32 678 iz Sieep Oock

Uy UL

VBar*

J

WL_REG_ON

MNotes
1 VBAT should not rise faster than 40 mecroseconds or siower than 100 mellseconds
1 VBAT should be up before or at the same time 23 VDDIO. VDDIO should not be present first or be held high before VBAT 5 high

WLAN=OFF



7.2 SDIO Interface Description
The module supports SDIO version 3.0 for all 1.8V 4-bit UHSI speeds: SDR50(100 Mbps),

SDR104(208MHz) and DDR50(50MHz, dual rates) in addition to the 3.3V default speed(25MHz) and

high speed (50 MHz). It has the ability to stop the SDIO clock and map the interrupt signal into a GPIO

pin. This ‘out-of-band’ interrupt signal notifies the host when the WLAN device wants to turn on the

SDIO interface. The ability to force the control of the gated clocks from within the WLAN chip is also

provided.

® Function 0 Standard SDIO function (Max BlockSize / ByteCount = 32B)

Function 1 Backplane Function to access the internal System On Chip (SOC) address space
(Max BlockSize / ByteCount = 64B)

® Function 2 WLAN Function for efficient WLAN packet transfer through DMA
(Max BlockSize/ByteCount=512B)

SDIO Pin Description

SD 4-Bit Mode
DATAO | DatalineO
DATA1l | Dataline 1 orInterrupt
DATA2 | Data Line 2 or Read Wait
DATA3 | Dataline3
CLK Clock
CMD Command Line

7.3 SDIO Default Mode Timing Diagram

SDIO_CLK
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Parameter Symbol Minimum Typical Maximum Unit
SDIO CLK (All valuas'ﬁ ﬁré-feferred to minimum VIH and maximum Wl.b}

Frequency — Data Transfer mode frp 0 - 25 MHz
Frequency —Identification mode foD 0 - 400 kHz
Clock low time ™~ tWL 10 - - ns
Clock high time tWH 10 - - ns
Clock rige time tTLH - - 10 ns
Clock Tow time tTHL - - 10 ns
Inputs: CMD, DAT (referenced to CLK)

Input setup time tIsuU 5 - - ng
Input hold time tiH 5 - - ns__/
Outputs: CMD, DAT (referenced to CLK)

Output delay time — Data Transfer mode tODLY 0 - 14 ., ns
Output delay time — Identification mode tODLY 0 — ns

50 W\

a. Timing is based on CL < 40pF load on CMD and Data.
b. min(Vih) = 0.7 x VDDIO and max(Vil) = 0.2 x VDDIO.



7.4 SDIO High Speed Mode Timing Diagram

fep *
— L — Twm »
50% VDD /7 /
SDIO_CLK 1 L
tr— tw—
“_tlsu_""“_'tlH_’|
Input
Output
* toouy * - +toy—
Parameter Symbaol Minimum Typical Maximum Unit

SDIO CLK (ail values are referred to mr‘nfmum"ﬂ"_!ﬂa.ﬁd maximum VIL? )

Frequency — Data Transfer Mode v fPP 0 - 50 MHz
Frequency — ldentification Mode foD 0 - 400 kHz
Clock low time L tWL 7 - - ns
Clock high time & tWH 7 - - ns
Clock rise time &, tTLH - - 3 ns
Clock low time tTHL - - 3 ns

Inputs: CMD, DAT (referenced to CLK)

Input setup Time ; tIsuy 6 - - ns

Input hold Time 7 3" tIH 2 - - ns

Outputs: CMD, DAT (referenced to CLK)

Output delaytime = Data Transfer Mode toODLY - - 14 ns
Output hafd time tOH 2.5 - - ns
Total 5y§tfe_fjﬁ‘\é'apacitance (each line) CL - - 40 pF

a\:_‘_'f'-‘i'l'?*ling is based on CL < 40 pF load on CMD and Data.
“B—min{Vih) = 0.7 x VDDIO and max(Vil) = 0.2 x VDDIO.

7.5 SDIO Bus Timing Specifications in SDR Modes
Clock timing(SDR Modes)




SDIO_CLK
ter ter B ten
Parameter Symbol Minimum Maximum Unit Comments
- toLk 40 - ns  SDR12 mode
20 - Jns SDR25 mode
10 - /7, s SDR50 mode
438 - A Vs SDR104 mode
- teps teop - 0.2 xfag, NS tep, T < 2.00 ns (max) @100 MHz,
PN Cearp = 10 pF
_ o teqs tep < 0.96 ns (max) @208 MHz,
(i __"_‘.‘J CCARD=1O PF
Clock duty - 30 70 % -
SDIO Bus Input timing (SDR Modes)
SDIO_CLK /
l" tis > tiH »
CMD input
DAT[3:0] input
Symbol Minimum Maximum  Unit Comments
SDR104 Mode
tis 1.4 = ns CCARD =10 pF, VCT =0.975V
tlH 0.80 -— ns CCARD =5 pF, VCT =0.975V
SDR50 Mode
tlS 3.00 — ns CCARD =10 pF, VCT =0.975V
t|H 0.80 - ns CCARD =5 pF, VCT =0.975V

SDIO Bus output timing (SDR Modes up to 100MHz)




tow

SDIO_CLK

_/

N topuy » et o™
CMD input
DAT[3:0] input
Symbol Minimum Maximum Unit Comments
topLy - 7.5 ns tcik 2 10 ns C = 30 pF using driver type B for SDR50
topLy - 14.0 ns tcik = 20 ns C = 40 pF using for SDR12, SDR25
ton 1.5 - ns Hold time at the tgpy (min) C; =15 pF

Card output timing (SDR Modes 100MHz to 208MHz)

L

tox

[

SDIO_CLK

_/

top » toow

CMD input
DAT[3:0] input




Symbol Minimum Maximum  Unit Comments

top 0 2 Ul Card output phase

Atgp —350 +1550 ps ,;\"B‘E‘é}_lgy variation due to temp change after tuning
topw 0.60 - Ul tppw=2.88 ns @208 MHz

* Atgp = +1550 ps for junction temperature af_}&taﬁt 90 degrees during operation
* Atgp =—350 ps for junction temperature:‘ﬁ_f:ﬁ_t&é}, =—20 degrees during operation
* Atyp = +2600 ps for junction temperaturé‘o?ﬂtop = —20 to +125 degrees during operation

Atop Consideration for Variable Data Window (SDR 104 Mode)

\ Data valid window

T Sampling point after tuning

Atop =
1550 ps

Data valid window

\

_ BOtop=
=350 ps

Sampling point after card junction heating
by +90°C from tuning temperature

/

Data valid window

Sampling point after card junction cooling
by —20°C from tuning temperature

7.6 SDIO Bus Timing Specifications in DDR50 Mode

SDIO_CLK

tow >

ter

tee ter




Parameter Symbol Minimum Maximum Unit Comments
- toik 20 — ns !:\'QRSG:I;I'!O(]E‘
- teptee — 0.2xtCLK  ns L tepitcr < 4.00 ns (max) @50 MHz,
Clock duty - 45 55 % v -
Data Timing
Fee »
SDIO_CLK
—timuan et w2
Dm;r[fpﬂt] Invall'df::'::‘ Data }(\: Invalid ::{ Data ;’fl::\ Invalid .-’:{\ Data ::’::\ Invalid
£ i "\ ll.u" \ fo Y ll.-" b
* topuvas (max) toowyax (max)———
...t:\chan_.. ...tDDL"'!.c...
[min} {min)
DAT[3:0] .-“; ,.“;r Y J--Ff J.-Ff kY ;’J Available timing ,-f" \ ,“;
output 4 { Data :PQ 4 Data | A window for card {; Data }{
\ ) / ‘\\ 1'\\ / \ output transition \ f,."l ‘\\
In DDRS0 mode, DAT[3:0] lines are sampled on both edges of Available timing
the clock {not applicable for CMD line) window for host to
sample data from card
Parameter Symbol Minimum Maximum Unit Comments
Input CMD
Input setup time tisu 6 - ns Ccarp < 10 pF (1 Card)
Input hold time tiH 0.8 - ns Ccarp < 10 pF (1 Card)
Qutput CMD
OQutput delay time topLy - 13.7 ns Cearp < 30 pF (1 Card)
Output hold time ton 15 - ns Ccarp < 15 pF (1 Card)
Input DAT
Input setup time tisuax 3 - ns Cearp < 10 pF (1 Card)
Input hold time tigox 0.8 - ns Ccarp < 10 pF (1 Card)
Quiput DAT
Qutput delay time topLyox - 7.5 ns Cearp < 25 pF (1 Card)
Output hold time topLy2x 1.5 - ns Ccarp < 15 pF (1 Card)




8. Recommended Reflow Profile

A Temperature
20°Cp——Y—m"—M"—m—1/—m—"—"—"—7"———————
3°C /sec max.
217°C ______—_____7 ______ N 3°C /sec max.
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150°C ————~f—— — ————71 B

N
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—
Time

Ramp up Soak Reflow Cool down



1. Referred to IPC/JEDEC standard
2. Peak Temperature : <260°C

3. Cycle of Reflow : 2 times max.

4. Adding Nitrogen (N2) to implement 2000ppm or less of oxygen concentration during reflow

process is recommended.

5. If the shelf time is exceeded, be sure baking step to remove the moisture from the component



Note:
The module is limited to OEM installation only.

This product is mounted inside of the end product only by professional installers OEM. They use this module with
changing the power and control signal setting by software of end product within the scope of this application. End
user cannot change this setting.

This device is intended only for OEM integrators under the following conditions:
1) The antenna must be installed such 20cm is maintained between the antenna and users, the antennas are
two FPC antenna(non-detachable).
2) The transmitter module may not be co-located with any other transmitter or antenna.

As long as these two conditions are met, further transmitter test will not be required. However, integrator is still
responsible for testing their end-product for any additional compliance requirements required with this module
installed.

The OEM integrator has to be aware no to provide information to the end user regarding how to install or remove
this RF module in the user manual of the end product with integrates this module. The end user manual shall
include all required regulatory information/warning as show in this manual.

If the FCC identification number is not visible when the module is installed inside another device, then the outside
of the device into which the module is installed must also display a label referring to the enclosed module.

This exterior label can use wording such as the following:
“Contains Transmitter Module FCC ID: ZLZ-ALXC29”

When the module is installed inside another device, the user manual of this device must contain below warning
statement:

Frederal Communication Commission Interference Statement

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generate, uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio communications. However,
there is no guarantee that interference will not occur in a particular installation. If this equipment does cause
harmful interference to radio or television reception, which can be determined by turning the equipment off and
on, the user is encouraged to try to correct the interference by one or more of the following measures:

— Reorient or relocate the receiving antenna.

— Increase the separation between the equipment and receiver.

— Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

— Consult the dealer or an experienced radio/TV technician for help.

Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment.

This equipment should be installed and operated with minimum distance 20cm between the radiator and your
body.

Caution:

Any Changes or modifications not expressly approved by the party responsible for compliance could void the
user's authority to operate the equipment.

That separate approval is required for all other operating configurations, including portable configurations with
respect to Part 2.1093 and different antenna configurations.



