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Revision History
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Version | Date Contents of Revision Change Preparde | Checked | Approved
V1.0 2021/11/19 | New version FC Tzq Qjp
Add Module picture
V1.1 2022/01/19 | Revision pin definition FC Tzq Qjp
Add marking description
V1.2 2022/02/15 | Update ping outline FC

FN-LINK TECHNOLOGY LIMITED 4




~N-Lin X E & L297B-SR

1. General Description

1.1 Introduction

This document is to specify the product requirements for 802.11a/b/g/n/ac and Bluetooth 5.0
SDIO&UART module. This module based on NXP(MARVELL) 88W8997 chipset that complied with IEEE
802.11a, IEEE 802.11b, IEEE 802.11g, IEEE 802.11n, IEEE 802.11ac standard from 2.4~2.5GHz and
5.15GHz ~ 5.85GHz, and it also can be used to provide up to 11Mbps for IEEE 802.11b, 54Mbps for IEEE
802.11a and IEEE 802.11g, 150Mbps for 802.11n and 866.7Mbps for IEEE 802.11ac to connect your wireless
LAN.

1.2 Description
Model Name L297B-SR
Product Description Support Wi-Fi/Bluetooth functionalities
Dimension LxWxH: 13x15%x2.3 mm
Wi-Fi Interface Support SDIO V2.0/3.0
BT Interface UART/SDIO
OS supported Android /Linux/ Win CE /AOS /XP/WIN7/WIN10
Operating temperature -30°C to 85°C
Storage temperature -55°C to 125°C
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2. Features

General

Compatible with IEEE 802.11a standard to provide wireless 54Mbps data rate

Compatible with IEEE 802.11b standard to provide wireless 11Mbps data rate

Compatible with IEEE 802.11g standard to provide wireless 54Mbps data rate

Compatible with IEEE 802.11n standard to provide wireless 150Mbps data rate

Compatible with IEEE 802.11ac standard to provide wireless 866.7Mbps data rate

Supports TKIP/WEP, AES/CCMP, AES/CMAC, AES/GCMP and WAPI enhanced security

Host Interface

®  SDIO 2.0/3.0 Interface for WLAN

B SDIO Interface or High-Speed UART Interface for Bluetooth
B HSF compliant

Bluetooth Features

B Bluetooth 5.0 compliant

B Supports Bluetooth classic (BDR/EDR)
B Supports Bluetooth Low Energy (BLE)

FN-LINK TECHNOLOGY LIMITED 6
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3. Block Diagram

UART BT Interface Signals

3.3V

L297B-SR

wifi_2.4/5G TXO/RXO

I

wifi_2.4/5G/BT TX1/RX1

I

\

Interface

\_

SDIO : —
Interface WIFI Interface Signals

40MHZ XTAL

Diplexer oy
0

Diplexer
e

v

4. General Specification

4.1 2.4GHz WI-FI Specification

Feature

Description

WLAN Standard

IEEE 802.11 b/g/n Wi-Fi compliant

Frequency Range

2.400 GHz ~ 2.4835 GHz (2.4 GHz ISM Band)

Number of Channels

2.4GHz: Chl ~Chl4

Test Items Typical Value EVM
802.11b /11Mbps : 16dBm + 2 dB EVM <-10dB

Output Power 802.11g /54Mbps : 15dBm + 2 dB EVM <-25dB
802.11n/MCS7 :14dBm+2 dB EVM < -28dB

Spectrum Mask Meet with IEEE standard

Freq. Tolerance +20ppm

Receive Sensitivity

(11b,20MHz) @8% PER - 11Mbps PER @ -83 dBm <-76
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Receive Sensitivity
- 54Mbps PER @ -74 dBm <-65
(11g,20MHz) @10% PER
Receive Sensitivity
- MCS=7 PER @ -68 dBm <-64
(11n,20MHz) @10% PER
Receive Sensitivity
- MCS=7, PER @ -66 dBm <-61
(11n,40MHz) @10% PER
4.2 5GHz WI-FI Specification
Feature Description
WLAN Standard IEEE 802.11a/n/ac, Wi-Fi compliant
Frequency Range 4.900 GHz ~ 5.845 GHz (5.0 GHz ISM Band)
Number of Channels 5.0GHz: Please see the tablel
802.11a/n : 64-QAM,16-QAM, QPSK, BPSK
Modulation
802.11ac : 256-QAM, 64-QAM,16-QAM, QPSK, BPSK
Test Items Typical Value EVM
802.11a /11Mbps :15dBm + 2 dB EVM <-10dB
802.11n /MCS7(HT20) : 14dBm + 2 dB EVM <-25dB
802.11n /MCS7(HT40) : 14dBm + 2 dB EVM < -28dB
Output Power
802.11ac/MCS8(VHT20) : 11 dBm=%2 dB EVM < -30dB
802.11ac/MCS9(VHT40) : 11 dBm=*2 dB EVM <-32dB
802.11ac/MCS9(VHT80) : 11 dBm=*2 dB EVM < -32dB
Spectrum Mask Meet with IEEE standard
Receive Sensitivity
- 54Mbps PER @ -71 dBm <-65
(11a,20MHz) @8% PER
Receive Sensitivity
- MCS=7 PER @ -68 dBm <-64
(11n,20MHz) @10% PER
Receive Sensitivity
- MCS=7, PER @ -66 dBm <-61
(11n,40MHz) @10% PER
Receive Sensitivity
- MCS=8 PER @ -64 dBm <-59
(11ac,20MHz)@10% PER
Receive Sensitivity
- MCS=9 PER @ -58 dBm <-54
(11ac,40MHz) @10% PER
Receive Sensitivity
- MCS=9 PER @ -55 dBm <-351

11ac,80MHz) @10% PER
(
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4.3 Bluetooth Specification

L297B-SR

Feature

Description

General Specification

Bluetooth Standard

Bluetooth V5.0

Host Interface

UART

Frequency Band

2402 MHz ~ 2480 MHz

Number of Channels

79 channels for BDR+EDR
40 channels for BLE

Modulation

GFSK, = /4-DQPSK, 8-DPSK

RF Specification

Min(dBm) Typical(dBm)

Max(dBm)

BDR Output Power

8

BLE Output Power

8

Min Typical

IEEE

Sensitivity @ BER=0.1%
for GFSK (1Mbps)

-86

-70

Sensitivity @ BER=0.01%
for m/4-DQPSK (2Mbps)

-86

-70

Sensitivity @ BER=0.01%
for 8DPSK (3Mbps)

-80

-70

Sensitive @PER=30.8%
for BLE

GFSK (1Mbps):-20dBm

Maximum Input Level

/4-DQPSK (2Mbps) :-20dBm

8DPSK (3Mbps) :-20dBm

5. ID setting information

WI-FI
Vendor ID 0x02DF
Product ID 0x9141

FN-LINK TECHNOLOGY LIMITED
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6. Pin Definition
6.1 Pin Outline
<TOP VIEW >
T U
NC [ =] [Z 7] BT WAKE HOST
NC [2] [&] HOST WAKE_BT
Ne [ (2]~
WL _REG ON| = ] SRS
WL, WAKE HOST[ ] (5] xc
SD_CMD [= ] & ne
SD CLK [ =] E ]~
SD.D3[Z ] [ & | uART_CTS
spn2[E] =] uart RS
Shpo[ = | [ =] UART RX
SD_D1[ X | &7 vaArT 1
6N [E] 2] ow
NC =] [&] ~c
LX_OUT [ ] 8]~
R A A H R EAAAA
v £ 2 2 23 2 8§ 8 &
S N ‘ = =
=z 7 5 =
6.2 Pin Definition details
NO. | Name Type | Description Voltage
1 GND Ground connections
2 RFO0 WIFI_RFO0
3~8 GND Ground connections
9 RF1 WIFI_RF1/BT _RF
10 GND Ground connections

FN-LINK TECHNOLOGY LIMITED
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11 GND Ground connections
12~14 | NC Floating (NC)
Full Power-Down
15 WL REG ON I When the host reboot, this pin should VDDIO
power down (active low)
16 WL WAKE HOST 0] WLAN to wake up HOST VDDIO
17 SD CMD /O SDIO command line VDDIO
18 SD CLK /0 SDIO clock line VDDIO
19 SD D3 1/0 SDIO data line 3 VDDIO
20 SD D2 /0 SDIO data line 2 VDDIO
21 SD DO I/O | SDIO data line 0 VDDIO
22 SD D1 /O | SDIO data line 1 VDDIO
23 GND Ground connections VDDIO
24 NC Floating (NC)
Need to connect a Power Inductor and then connect
25 LX OUT 0] VDDIO
to pin26 (2.2V)
26 2.2VIN I DCDC IN (2.2V)
27 PCM_SYNC /O | PCM Sync
28 PCM_IN /O | PCM Input
29 PCM_OUT /O | PCM Output
30 PCM_CLK /O | PCM Clock

31 LPO I Crystals of up to 32.768 K

32 GND Ground connections

33 NC Floating (NC)

" n Only control the Voltage of SDIO, Can be 1.8V or
3.3V

35 NC Floating (NC)

36 VBAT VDD3.3V

37 NC Floating (NC)

38 NC Floating (NC)

39 GND Ground connections

40 UART Tx UART Tx

41 UART Rx UART Rx

42 UART RTS UART RTS

43 UART CTS UART CTS

44 NC Floating (NC)

45 NC Floating (NC)

FN-LINK TECHNOLOGY LIMITED
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46 NC Floating (NC)
47 NC Floating (NC)
48 NC Floating (NC)
49 HOST WAKE BT I Host device to wake up Bluetooth
50 BT WAKE HOST o Bluetooth device to wake up host
P.POWER [:INPUT O:OUTPUT VDDIO:3.3V
7. Electrical Specifications
7.1 Host Interface Specifications
7.1.1 SDIO Specifications
The SDIO host interface pins are powered from the VIO _SD voltage supply
7.1.2 Default Speed, High-Speed Modes
SDIO Protocol Timing Diagram—Default Speed Mode (3.3V)
< fpp >
— Tw > T ————»
A ; / A
Clock _/ \ : / | A S
i‘_ Tisu —"““_T\H—'g
H i
Input X X,
i i i
<+ TopLy
Output X ;;(

SDIO Protocol Timing Diagram—High-Speed Mode (3.3V)

FN-LINK TECHNOLOGY LIMITED
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< fop 5
t—— Tw > T ———»
Clock _7£ X F ‘ }Y_
—— Tigy —»ie—Ty
Input ;(
<> ooy ﬁf < Ton 8
Output x
SDIO Timing Data—Default Speed, High-Speed Modes (3.3V)1, 2
NOTE: Over full range of values specified in the Recommended Operating Conditions unless otherwise specified.
Symbol Parameter Condition Min Typ Max Units
foo | Clock frequency | Mormal 0 - 25 MHz
High-speed 0 - h0 MHz
T Clock low time MNormal 10 - - ns
High-speed 7 - - ns
Ty Clock high time Momal 10 - - ns
High-speed 7 - - ns
Ti=u Input setup time MNermal 5 - - ns
High-speed B - - ns
T Input hold time Normal 5 - - ns
High-speed 2 - - ns
Topuy Output delay time Normal - - 14 ns
CL = 40 pF (1 card) High-speed - - 14 ns
Tan Output hold time High-speed 25 - - ns

1. For SDI2 2.0 running at S0 MHz clock frequency, only 1.8% is supported.
2. For SDIC 2.0 running &t 25 MHz clock frequency, 1.8 or 3.3V is supported.

7.1.3 SDR12, SDR25, SDR50 Modes (up to 100 MHz) (1.8V)
SDIO Protocol Timing Diagram—SDR12, SDR25, SDR50 Modes (up to 100 MHz) (1.8V)

FN-LINK TECHNOLOGY LIMITED 13
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Y
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L297B-SR

Clock &

— | — T

— o T |

+— T —w— Ty —»

ey

=

|
¥

W TR RN

Toowy >

/

Output

KL HH )

| 0a V.

SDIO Timing Data-

SDR12, SDR25, SDR50 Modes (up to 100 MHz) (1.8V)

NOTE: Over full range of values specified in the Recommended Operating Conditions unless otherwise specified

Symbol Parameter Condition Min Typ Max Units
fam Clock frequency SDR12/25/50 25 - 100 MHz
Tis Input setup time SDR12/25/50 %) - -- ns
T Input hold time SDR12/25/50 08 - - ns
Tevk Clock time SDR12/25/50 10 - 40 ns
Ter, Tee Rise time, fall time SDR12/25/50 - - 02'Tg e | ns
Teg, Tes <2 ns (max) at 100 MHz
Cearo = 10pF
Topwy Cutput delay tims SDR12/25/50 - - 75 ns
C_<30pE
Tou Qutput hold time SDR12125/50 1.5 - - ns
C, =15pF
7.1.4 SDR104 Mode (208 MHz) (1.8V)
SDIO Protocol Timing Diagram—SDR 104 Mode (208 MHz)
+ Teix >
- fop =:
Clock £ H /
— | la— Tea —» — T i i
- Tz —wa— Ty —
gt LS KLS LA AT SN X/
Tor >id Toow >
y
st LI LIS LR X

SDIO Timing Data—SDR104 Mode (208 MHz)

NOTE: Over full range of values specified in the Recommended Operating Conditions unless otherwise specified.

FN-LINK TECHNOLOGY LIMITED
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Symbol Parameter Condition Min Typ Max - Units
fam Clock frequency SDR104 0 -- 208 MHz
Tis Input setup time SDR104 1.4 -- 2 ns
T Input hold time SDR104 0.8 - -- ns
Tewk Clock time SDR104 48 - - ns
Ter. Toe | Rise time, fall time SDR104 - - 0.2Tek ns
Teg. Ter <0.95 ns (max) at 208 MHz
Ceapp = 10 pF
Tae Card gutput phase SDR104 0 - 10 ns
Toow Cutput timing of vanable data window SDR104 288 - - ns

7.1.5 DDRS0 Mode (50 MHz) (1.8V)
SDIO CMD Timing Diagram—DDRS50 Mode (50 MHz)

F 3

Tawx >

/ | / N
Clock f’ |-¢— _— \ /

—.’E E“—Tc_:
i T —— Ty —»

ewomnt L LN LSS N R

— '-_T.:.HL n}

TODZ_‘J’ EE——

s XTI TTT7X I Y.

SDIO DAT[3:0] Timing Diagram—DDRS50 Model (50 MHz)

g | Tax
Clock 4 \ /
Ttsth ‘Thlﬁzx quzf ‘THIHZX
o IR KL KX XSS
Jonuvaxmax) ! i TobLvax (max
ot LTSRS/ KL XY
_—_l—-':_:IDL‘r'.Ex min) ’-—_l—-ODL‘Qx (min)

1. In DDRE0 mede, DAT[2:0] lines ars sampled on both edges of the clock {not applicakle for CMD line).

FN-LINK TECHNOLOGY LIMITED 15




—r-Cin< B E i

SDIO Timing Data—DDRS50 Mode (50 MHz)

L297B-SR

NOTE: Over full range of values specified in the Recommended Operating Conditions unless otherwise specified

Condition | Min

Symbol . Parameter
Clock
Teolk Clock time DDRSO
50 MHz (max) betwesn rising edges
: Ter. Tee Rise time, fall time DDR50
Teg. Ter < 4.00 ns (max) at 50 MHz
Cearp = 10 pF
Clock Duty - DDRS0
CMD Input (referenced to clock rising edge)
Tis Input sefup time DDR50
CCF’.ED =10 pF {1 Caﬂjj
T Input hold time DDRS0
CCAHD =10 pF {1 Cardj
CMD Output (referenced to clock rising edge)
. Toowy Output delay time during data transfer mode DDRAD
Z, =30 pF {1 card)
Tano Output hald time DDRS0
C, 2 15 pF (1 card)
. DAT{3:0] Input (referenced to clock rising and falling edges)
Tiz2y Input setup time DDRS0
CCF\HD =10 pF {1 Cal’d}
Tikze Input hold time DDRSO

CCF\FD =10 pF [1 Cardj

DAT[3:0] Qutput (referenced to clock rising and falling edges)

TapLvee (maxy | Output delay time during data transfer mode DDRS0

C_ =25 pF (1 card)

TooLvae ming | Output hold time
' C_ = 15 pF (1 card)

FN-LINK TECHNOLOGY LIMITED
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%
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7.2 High-Speed UART Specifications
7.2.1 UART Timing Diagram
I [
:<— TES»‘\UD —’I
| |
| I
UART Tx i !
UART Rx )
I |
| |
I |
UART Timing Datal
Symbol Parameter Condition Min Typ Max Units
Tsaup Baud rate 40 MHz input clock 250 - - ns
1. The acceptable deviafion from the UART Rx target baud rate is +3%.
7.2.2 UART Baud Rates Supported
*Note:Default 115200
Baud Rate
1200 38400 460800 1500000 3000000
2400 57600 . 500000 1843200 3250000
4800 76800 921600 2000000 3692300
9600 115200 1000000 2100000 4000000
19200 230400 1382400 2764800
FN-LINK TECHNOLOGY LIMITED 17
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8. Size reference
8.1 Module Picture
13 |
guguuuuuuyt
1 ]
L x W :13x 15 (+0.3/-0.1) mm - -
U L 1 ]
1 ]
1 ]
| ]
A - ]
1 ]
1 ]
1 —]
1 (I
1 ]
1 —]
OO

H: 2.3 (x0.2) mm

23

Weight 0.81
8.2 Marking Description
/ Fn-Link Brand name
L297B-SR Model name
CXXXXX Lot code
214000 Date code

)

FN-LINK TECHNOLOGY LIMITED
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8.3 Physical Dimensions
<TOP View>
» 13 -
e JUOUUUOO0O
= —
1] |
] [
1] |
] [
1] |
o ] [
1] |
] [
] L
] [
1] [
] [
- 0,4 0,5 ]
- e - <!
| IRININERININInI NI R ARl
1,8
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8.4 Layout Recommendation

|_||_||_||_||_||1_:|3|_||_||_||_||_|
IR Re AR RS

]

11

11

11

11

11

11

L 1]

11

11

11

L 1

11

]

0,5

0,4

ERERERERINERERERERERE

1,8
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9. The Key Material List

L297B-SR

Chipset NXP 88W8997 NXP
PCB L297B-SR ¥#%¢ f1,6L,FR4,13x15x0.8mm XY-PCB,KX-PCB,SL-PCB,Sunlord
Crystal 2520 40MHz 12pF 10ppm TST,HOSONIC,TKD,ECEC,JWT
Shielding | L297B-SR Shielding (EP Y Pabii

10. Reference Design

(53
[

FN-LINK TECHNOLOGY LIMITED
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WLAN_BF B 4 WLAN_RF_A 4
Cazy [= 1]
OgF 0.4
Cmo1 Li& cem L
1.2nH +0.1 1.3 1
Gaza Cazs
Loom Ti=fi
¢ Qﬂk—l
T QdpF /¥ 0.4gF RF
oo com
[Ke ) :] El @ w] I“-} n} -w} v; 'l! ™ -|'
8888888 83G58
] ]
: :
e e BT_WAKE_HOST o S N eon 23
i-' NC HOST_WAKE_BT w(mmz 23
B ne w
2 Sat_POm Y - | va_REG_om w
2oPom R MMEWOST W L. wake HOST wc P
7 80.CMD - Do 12 SDI0_CMD w HE
pspcik W —OF 0 Wlo, ek so reser |4
25008 W1 o paTAd uART_CTS N |2 UARTHE, g
10 00 SON_DATAZ uART_aTs & 2 UART CT5 4
2 80_D0 )}—ED'DD A SHO_DATAD UART RXD - UAR_? TX (4
4SO e 2 SDIO_DATAA UART_TaD 2 UART RX A
—=le vo 2 b
A oos WL WaKE_HOST BT REG oM |
24 i we &
g 5%
Losa3 6 & 05 e
i §03702858,3
EEE el 7] o of af of <A F
These capacitors must be placed close to the pin
A3_BRD
.
can Caz2
10wF 10iF
L canr L Caia § g $
"ok 10uF 5
; ot g Co603 —
e it~ 2.
2R A —
2 T g £ ca1g ca20
= ! e 10uF 10uF
5883 o™ &>
t i B control the voltage of SDIO and GPIO,Can be 1.8V or 3.3V
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L297B-SR

Note:1. L17 recommended specifications, 2016 2.2uH ,+=20%, DCR<0.17ohm, Isat

=1.9A, Irms=1.45A,

The recommended P/N: WPN201610H2R (Jiii%%) ; CKCSA201610-2.2uH/M (4%}
2. Full power dwon function must turn off the VBAT&VDDIO power supply from

mainboard side.

11. Recommended Reflow Profile

Referred to IPC/JEDEC standard.
Peak Temperature : <250°C
Number of Times : <2 times

Slope: 1-20 2ec max.
(217C to peak)

217C

Prehear: 150~200°C

peak: 245:04-5°C

Max. 2.5C/zec.

-

60 ~ 120 sec

25 \ i i

Max. 2'C/sec.

w

&

40 60 sec

L J

Ramyp down rate

Time (5ec)

FN-LINK TECHNOLOGY LIMITED
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12. Package

12.1 Reel

A roll of 1500pcs

module

DlI'eCtIOH of unreeling

carrier Tape

OOCUOOOOOOOOOOOOOOOOO O 00000

HER

Cover Tape

12.2 Packaging Detail

the take-up package

FN-LINK TECHNOLOGY LIMITED 23
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Using self-adhesive tape
Size of black tape: 24mm*32.6m the cover tape :21.3mm*32.6m
Color of plastic disc: blue

NY bag size:460mm*385mm size : 350*350*35mm

- e

The packing case size:350*210*370mmg
13. Moisture sensitivity

The Modules is a Moisture Sensitive Device level 3, in according with standard IPC/JEDEC
J-STD-020, take care

all the relatives requirements for using this kind of components.

Moreover, the customer has to take care of the following conditions:

a) Calculated shelf life in sealed bag: 12 months at <40°C and <90% relative humidity (RH)

b) Environmental condition during the production: 30°C / 60% RH according to IPC/JEDEC J-STD-033A
paragraph 5

¢) The maximum time between the opening of the sealed bag and the reflow process must be 168 hours if
condition

b) “IPC/JEDEC J-STD-033A paragraph 5.2” is respected

d) Baking is required if conditions b) or ¢) are not respected
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e) Baking is required if the humidity indicator inside the bag indicates 10% RH or more
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