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K265B-PR Module Datasheet

Part NO. Description
Ordering

. W265P1,a/b/g/n/ac/ax,Wi-Fi+BT5.2,2T2R,PCIE+UART,13*1
Information FGK265BPRX-00
5mm, 3 Antenna ,with shielding
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1. General Description

1.1 Introduction

Fn-Link Technology would like to announce a low-cost and low-power consumption module which has all of
the Wi-Fi functionalities.It is a highly-integrated IEEE 802.11 a/b/g/n/ac/ax MAC/Baseband/RF WLAN single
chip.For Wireless LAN operation. The integrated module provides PCIE interface for Wi-Fi.The module

provides simple legacy and 20MHz/40MHz/80MHz co-existence mechanism to ensure backward and network

compatibility.
The wireless module complies with IEEE 802.11 a/b/g/n/ac/ax 2x2 MIMO standard and the speed can achieve

up to 1201Mbps with dual stream in 802.11ax. The integrated module prov{id»c\zs PCIE interface for Wi-Fi,
o

UART/ PCM interface for Bluetooth. ¢
This combo module is a total solution for a combination of Wi-Fi a@u}’to‘a‘[h V5.2 technologies. The

module is specifically developed for all portable devices. N

;
1.2 Descrlptlon/ o \. y) /7

I A2
Model Name \\K265B-PR}
Product Description S\ﬁp\port Wi-Fi/Bluetooth functionalities
Dimension y{WXHZ 13 x I5mm x 2.5 mm
Wi-Fi Interface Support PCIE
BT Interface UART /PCM
OS supported Android /Linux
Operating temperature 0°C to 70°C
Storage temperature -40°C to 125°C
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2. Features

General

Support IEEE802.11a/b/g/n/ac/ax

Complies with PCI express base specification revision 1.1
Dual-stream spatial multiplexing up to 1201 Mbps data rate.
Supports 20/40MHz at 2.4GHz and supports 20/40/80MHz at 5SGHz

Supports Transmit Beamformee

Host Interface
®  Supports PCIE interface for WLAN and UART/PCM interface for Blue/;{q}oth.

Bluetooth Features
Supports Bluetooth system (BT5.2 Logo Compliant) / ( \
®  Supports WLAN/Bluetooth coexistence 5
B Compatible with Bluetooth v2.1+EDR. y. \ S /f
\ 7
B Dual Mode support: Simultaneous LE and BR/EDR / } ‘\g/
B BT host digital interface: / \>
// ;‘ / /
- UART , <> 7 £ >
$ S
- PCM for audio data ¢ { AN , S
Y S AN /
O\l § i d :
SRS \\\ % ) : \/
| \/ ?
3. Block Diagram-> / >
J44 A 4
WLAN VDODIO VCC33
c T

-—— R TR LT

WLAN
Chalmv HP‘:"
; HUAHT
Bt [
BT v g POM

QDMH:_EL K,
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4. General Specification

4.1 WI-FI 2.4GHz Specification

Feature Description
WLAN Standard IEEE 802.11 b/g/n/ac/ax Wi-Fi compliant
Frequency Range 2.400 GHz ~ 2.4835GHz (2.4 GHz ISM Band)
Number of Channels 2.4GHz: Chl ~Chl3
Test Items Typical Value EVM
802.11b/11Mbps : 1 3 dBm + 2 dB EVM <-10dB
802.11g /54Mbps : 13 dBm + 2 dB N EVM <-25dB
Output Power' 802.11n/MCS7 :13 dBm+2 dB {" EVM < -28dB
802.11ax HE20/MCS11: 12 dBm + 2/dB} Q0 EVM < -35dB
802.11ax HE40/MCS11: 12 dBIP{Z dB < }} ¢ EVM < -35dB
Spectrum Mask Meet with IEEE standard < /,\ \< 7 P
A N7 /
Freq. Tolerance +20ppm < }{ ~ / . / v
Test Items Test Value (< /‘ \// N /; N \> Standard Value
S 7N
SISO Receive Sensitivity 48 4
- 11Mbps ¢ PER @ -86'dBm <-84
(11b,20MHz) @8% PER 7. 9 A $
SISO Receive Sensitivity $ 3 AN / < 7
-5 “.. PER @-T3 }B)m <71
(11g,20MHz) @10% PER N} I )
. YRRy \ > 7 ‘\\'
SISO  Receive  Sensitivi \ §
T M 57 ) PER@ -71 dBm <69
(11n,20MHz) @10% PEI},.I',’; 5N
SISO  Receive | Sengitivity\ /)
’ ~ MCS=7 PER @ -68 dBm <-66
(11n,40MHz) @10% PER \ >
SISO Receive Sensitivi N
v - MES=11 PER @ -57 dBm <-55
(11ax,20MHz) @10% PER
SISO Receive Sensitivity v
- MCS=11 PER @ -56 dBm <-54
(11ax ,40MHz) @10% PER
802.11b : -10 dBm
Maximum Input Level
802.11g/n : -20 dBm
Antenna Reference Small antennas with 0~2 dBi peak gain
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4.2 WI-FI 5GHz Specification

Feature Description

WLAN Standard IEEE 802.11a/n/ac/ax, Wi-Fi compliant

Frequency Range 5.15 GHz ~ 5.850 GHz(5.0 GHz ISM Band)

Number of Channels 5.0GHz: Please see the table’

Test Items Typical Value EVM
802.11a/54Mbps: 11 dBm +2 dB EVM <-25dB
802.11n /MCS7: 11 dBm+2dB EVM < -28dB
802.11ac vHT20 MCSS8: 10 dBm =2 dB EVM < -30dB
802.11ac vHT40 MCS9: 10 dBm £2 dg'?f} EVM < -32dB

Output Power!
802.11ac vHT80 MCS9: 10 dBm £2 933 EVM < -32dB
802.11ax HE20 MCS11: 9 dBm;/ZdB \\ EVM <-35dB
802.11ax HE40 MCS11: 9 dBmd: 2 gB < / EVM < -35dB
802.11ax HE80 MCS11: 9\dBm i\z dB / EVM < -35dB

7
Spectrum Mask Meet with IEEE stan}hara\ / ¢ ;"' K i 7
Freq. Tolerance +20ppm /{ ..... > / N\ , \> >
Vs "t
Test Items Test Value< /,:' / / < \ Standard Value
< 7

SISO Receive Sensitivity . / N J \)

- S4pps \.  PER @ -0dB <68

(11a,20MHz) @10% PER TR By . \/m

SISO  Receive SensmVlty N \ Wit 7 /

MO ) PER 68 dBm <66

(11n,20MHz) @IO%PER P N /

SISO Receive f Sénsxf1v1ty 4

¥ N - MCS=7 PER @-66 dBm <-64

(11n,40MHz) @10% PER N

SISO Receive Sensitivity N\ /

- MCS=8,NSS1 PER @ -64 dBm <-62

(11ac,20MHz) @10% PER S

SISO Receive Sensitivity
- MCS=9,NSS1 PER @ -60 dBm <-58

(11ac ,40MHz) @10% PER

SISO Receive Sensitivity
- MCS=9,NSS1 PER @ -56 dBm <-54

(11ac,80MHz) @10% PER

SISO Receive Sensitivity
- MCS=11 PER @ -58 dBm <-56

(11ax,20MHz) @10% PER

SISO Receive Sensitivity
- MCS=11 PER @ -56 dBm <-54

(11ax ,40MHz) @10% PER

SISO Receive Sensitivity
- MCS=11 PER @ -52 dBm <-50

(11ax,80MHz) @10% PER

Maximum Input Level

802.11a/n: -30 dBm
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Antenna Reference

Small antennas with 0~2 dBi peak gain

2. 2.4G,5G output power control by firmware power by rate table, the table value must same with module target power

15GHz(20MHz) Channel table

Operating Channel Channel center
Band range .
Numbers frequencies(MHz)
36 5180
40 5200
5180MHz~5240MHz
44 5220
48 5240
52 5260
56 @9 5280
5260MHz~5320MHz :
60 /< 5300
64 Vo ON s
N (R VP,
100 Z e 5500
—4 & v
104 N [\.7 / /5520
\\ 7 (\ /'."/
108 82 \\ / - g 5540
Ve 4 S .
N3 2 /9 5560
e € R 5580
{//\\) < \) >
5500MHz~5700MHz «\ ] \~12”o b 5600
Ay ue” / 5620
m 3 N\ A i .\\\'
& s \ } /‘)128§/ > 5640
7 17 s ; X
L4 > / J32> 5660
A X I \| A6 5680
N\ 7 140 5700
\ 149 5745
/ 153 5765
5745MHz~5825MHz 157 5785
161 5805
165 5825

Note: The Wi-Fi RF specification data will be updated in future version.
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4.3 Bluetooth Specification

Feature

Description

General Specification

Bluetooth Standard

BDR,EDR(1Mbps & 2Mbps & 3Mbps),LE(1Mbps),2LE(2Mbps)

Host Interface

USB

Frequency Band

2402 MHz ~ 2480 MHz

Number of Channels

79 channels for classic,40 channels for BLE

Modulation GFSK, 7 /4-DQPSK,8DPSK(%}
e ;

RF Specification py }f <

7\

r & \
Output Power , tolerans\e 3 dB\ & > 5
AN cﬁlyﬁn) /
g \ / /
BDR Output Power N\ &
® ¢ \/ /} {\\ /" . }
Ve 4 ’) N\ y,
EDR Output Power )t / 90
p ) /}f ¢ / L
¢ \ 4 N\
BLE Output Power A4 / N ) 13
13N
i N\,
N\ g@nsn Vlty/toler ,e/ /
- e N\ a .\'
Sensitivity @ BER: 0,1'{'6‘ " \\ ; 5 ) 4 VA . s
for GFSK (IMbps) “ '3 b 5N
T f 77" 7
Sensitivity @ BER%O:Ql% N ,/ 7
\ -

for 1/4-DQPSK (2Mbps) \ )
Sensitivity @ BER=0.01% N\ s
for SDPSK (3Mbps) )
Sensitivity @ BLE=30.8% 4 B
for LE (1Mbps)
Sensitivity @ BLE=30.8% 25
for 2LE (2Mbps)

GFSK (1Mbps):-20dBm

Maximum Input Level

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

8DPSK (3Mbps) :-20dBm

Note: The Bluetooth Specification will be updated in future version.

FN-LINK TECHNOLOGY LIMITED

10




TEEiE

=T 1=Lid =

|

K265B-PR

5. ID setting information

WI-FI

Vendor ID

Product ID

6. Pin Definition

6.1 Pin Outline

<TOP VIEW >

992992989

L= B = Qe (R

=
=
=

g

K7

{2

>

AN

HHHHHHEHHEH

LHIF_EN | 8N (& | BT_WAKE_HO5T
NC [ L..“*: HOST_WAKE _BT
NG [ =] (B | #rsr
wiL_tis EN[ B} WL_PCIE_TxP
WL_WAKE _H0ST | &) ] WL PCIE TXN
wC [=1 (] WL _PCIE_RXP
T (£ WL PCIE_RXN
PCM_OUT ["E] (5| UART_CTS
PCN_IN |[THD (] UART_RTS
PCM_SYNC [ 5] =7} UART_RXD
PeM_Cuk [ [E_| UART_TXD
cvp  [E (€] oo
HIF MODE |21 (E | aT_DI5_N
AT Mone [0 5| ELeken
| AMAMARMRAMAM
Nozz9vgasd=
25975568258 8
. i Fom b
. = Ly
&
Z
6.2 Pin Definition details
NO. | Name Type | Description Voltage
1 GND — Ground connections
2 ANTI1 I/O | RF I/O port chainl, Dual band Wi-Fi and BT(2 ant

FN-LINK TECHNOLOGY LIMITED
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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 ANTO I/0O | RF I/O port chain0, dual band Wi-Fi
10 GND — Ground connections
11 GND — Ground connections
12 | CHIP_EN I/O | active high 7N 3.3V
13 | NC - No connect $ “
Y
14 | NC — No connect / ’{ \\
N
Enable pin for WLAN\gé/iqé SXT D
15 | WL_DIS_EN I P DN VDDIO
Defualt ON: pull high; ORF: pl{\fl 16
N
WAKE#, WLAN wake-up I}Og”/ {/ 7
16 | WL WAKE HOST 0 . R 7 & 3.3V
active low< /“\ 4 \\ 4 P \ S
17 | NC Nocotigey /7 S 7
Y ) 2 4
18 | NC —  |tNodonnett  { / S VDDIO
: X 7
‘\ }’CMData outp{t <
19 | PCM_OUT 9/ S Dy ;/ VDDIO
’\\“ Not shppoited plegse NC
AT N\ "y N
o . N | {PCM¥data input
20 | PCM IN D I\ ;(M) 3@ 7 VDDIO
{ /o > ot sgﬂzor‘?d please NC
'] N PC%C signal
21 PCM_SYNC 1/0 ¢ VDDIO
Nogsupported please NC
\\
\ PCM clock
22 | PCM_CLK /O VDDIO
/ Not supported please NC
23 GND - Ground connections
24 HIF MODE DI MUX UART WT print out
CHIP Interface select for ext rtc/inner rtc, 0: ext;
25 RTC MODE DI
1 ,inner
26 | BT_FW_PRINT DO | External Grant
27 GND — Ground connections
28 NC — No connect
29 NC — No connect
30 GND — Ground connections
31 NC — No connect
FN-LINK TECHNOLOGY LIMITED 12
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AT I-LE R
32 | GND — Ground connections
33 | PECLK- /O | PCIE CLK-
34 | VDDIO P I/O Voltage supply input 1.8V or 3.3V 1.8V or3.3V
35 | PECLK+ /O | PCIE CLK+
36 | VCC33 P Main power voltage source input 3.3V 3.3V
37 | CLK REQ I/0 | PCIE clk request 3.3V
Enable pin for Bluetooth device
38 | BT DIS N I VDDIO
Default ON: pull high; OFF: pull low
39 | GND - Ground connections
40 | UART _TXD (0] Bluetooth UART interface VDDIO
41 | UART RXD I Bluetooth UART interface 7 VDDIO
42 | UART RTS O | Bluetooth UART interface {"' VDDIO
(
43 | UART_CTS I Bluetooth UART interface / \ VDDIO
7\
44 | WL PCIE RXN I PCIE RX- N 4 {. < 24
7A 8505
45 | WL _PCIE RXP I PCIE RX+ Qv \\ < 7
N\ N\ / /
46 | WL PCIE TXN 0] PCIETX- > N/ 4
ki
47 | WL _PCIE TXP 0] PCIE TXJ«( / / \ / \ S
BT anté‘pnz{ 'b/gxéal if ¥ant e) >
48 | RF BT 1/0 .
2 r}type NC'thispfn >
49 | HOST WAKE BT I <\ HO\&T wake- up/Bluetootlydewce VDDIO
50 | BT_WAKE_HOST o\ XBluetboth Efewce tywaé -up HOST VDDIO
P:POWER I INPU} O OU”SPUT V.D]‘?I/O‘}&V /
{47 /
Y I
A G \
\\ ¢
N\ D
N\
N
N\
/
7. Electrical Specifications
7.1 Power Supply DC Characteristics
Min. Typ. Max. Unit
Operating Temperature 0 25 70 deg.C
VDD 2.97 33 3.63 \%

FN-LINK TECHNOLOGY LIMITED 13
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7.2 Interface Circuit time series

7.2.1 PCle bus during power on sequence

W

H'_rr,,,-v-"'

T o il

R Y P

Bl s Yoo --1-----——-'.|
R 'Ilr

—
. i by

EFFCLE P s THL T NANANANAR
Wi _ss | ——
i1, |

. . i ’ > i’
Ton: the main power ramp up duration / }{ <
Tpvpar : power valid to PERST# input inact(\;es ’ S
N/

TrerstscLi: reference clock stable befo%\E}{SN‘inactive

w L

e \ fii.

T un nes 0.5 i3 3

; T = . Implementation B B
specilicirecommended Sms

| TeersiscLk us 100 - =
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7.2.2 PCle PERST# Timing sequence

a3y
3.3V
o
T Low Trensre_ow
Him'l - __-.q-----_ __-l--—-
|
Low -- = —~
TrersTE_pa
PCIE PERST® Timing Mrrnmeters

4 FERSTH fow durution
'I'P‘I-'.E.‘i-'H'_H'IEiII 400 SIK) | X ms PERSTHE high duration

TPERSTa_LOW B i

d

7.2.3 power off sequence

33V
| | i A
3.3V r | Il :
| |
(Power) | | \ i
l ) OV ) 7 !
B el Wl } |
) O
3.3V -
WL_DIS# &
BT_DIS#
i \ /
Powar O Tinisg Parsmeiers
Tosy 1.5 - = ms Measure point siart on 100%% Measune poant
enmd cm (%6 { mast be 0V
T 0.5 1.5 5 ms Mezsure pont start on 0% (mast be 0V
Messre point ¢nd on 100%

Mote: IT BT _IM5# can’t connedt 1o the same power source with 3.3V, i need 1o be de-aserted before
PEEST# with 100ms in power on sequence

FN-LINK TECHNOLOGY LIMITED 15
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7.2.4 BT_DIS Timing sequence

Tor_pes powi Tor ome_pow
3.9 - —--i pEs i
|
a1_pis# . .
o - -

HT_DISN_LOW oa | - - ma | BT_DESA low duration

P wroisamon | s | - | - s | BT_DiS# hagh duration
@
// -/

7.2.5 UART interface timing

£X

¥ é’ / /

The interfice inchsldes four signals, TSKIVREXIVOTS, F Iuw controdl Between the host and the device 15 byte-
wise by hardware When the UART _CTS signal is st ligh, the device stops transmitting on the inerface
IFTHCT_CTS 5 set hagh in the miskdle of tronsmitting o Svie, the device fimshes transmating the byte and
Sops the Iransmisson

e "IIJ.J.LH_LUJ._LLI;IJ )
~ =

T LT (" 4

=
- -

T LERUTITTPRiLTNaN | |

= NS e

-

UART Timing Diagram
UART Timing Characteristics .

“Parameter L andition Syvmbol | Min | Typ | Max Unii

Hpud raie 1152 AR Ebps
Hssd rofc scourmcy per Heceive Tronsmil -1 k3 Fu
15 lpw o TX_DATA an 13 i 2 nA
CTS high to TX _DMATA off Hardware Tow i4 1 byie
Cis Illll"l Prslse Widih | K] 1 bt

® Mate - HOI packet means HC) command{ 256 bytes), HCLovena( 256 bytes), ACLE V2 bytes), SCOH256 byles )y

FN-LINK TECHNOLOGY LIMITED 16
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8. Size reference
8.1 Module Picture
132.0
LxW:15x 13 (+0.3/-0.1) mm
Pinl mark A |:|
15.0
L (] ¥ O
R
H: 2.5 (£0.2) mm amndl J— L.
Weight N7\ D0odg /
LY

£ \ AN
. //; / ' </ 7
aan \?
5.1\ <
A ™ N/
.\\“ E § 7 /
FAREREAY \ S v .
) . //’:"‘ :3 \\\* ;) .\/ \>
8.2 Marking ?gﬁglptmn / S
IE AN 7
£FLOGO. —mm- Fn-Link
I R mm—e— K265B-PR
TR = CXXXXX
oofL kLT === EEPEEU
*
s e———
Pin 1 4Rl seemeseeas 4 )

FN-LINK TECHNOLOGY LIMITED 17
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8.3 Physical Dimensions

<TOP View>
13067 B0 1
a10.1
. . WANNNNNNNNN

.

SRR
11.7¢0 1
s MVl “:
TENRNNNNONNY
7/

Iz,
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8.4 Layout Recommendation
1%+ 3] 1)
| a1
AN
N
9. The Key Material Li/st/
Item | Part Name Description Manufacturer
1 Chipset W265P1 AMLOGIC
, . K265B-PR #4¢ (5, FR4,6 JZ 1B L, H XY-PCB, GDKX, Sunlord,
PCB
TG150, ¥4, 45 11,30 #H,13X15X0.8mm | SLPCB,TRULY
3 Crystal 2016 40MHz = 10ppm ECEC, TKD, Hosonic, JWT, TXC
4 Inductor 2012 2.2UH,£20% Sunlord, Ceaiya, Cenker
1608 Dual-band, dual-mode 2.4GHz/5GHz Glead, Walsin, ACX, Murata,
5 Diplexer

WLAN

MAG.LAYERS, TDK

FN-LINK TECHNOLOGY LIMITED 19
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10. Reference Design

g 1 A Bg
el LT
Mo diL
FEFREFEEEEET
L L
ik 1 EENERR ; i i
S Rl ru-ﬂl—n—-—"."'_‘
+u-'\h'| Ll -l-lr'—u—l e
. Hl_. .F‘IJH LN R, H ] i q
e e v ]
3 o [ ST Ii IE
Bt B B e ST TS
ALl = s W LT . » i}
= e L TF
LN T N e L i -
[ L~ W=7 - - ST A i [T _ .|
_L'.-.I lll:-.
.1} [ + o T i LN
- a = . 1 i : o F U
: g
Lpenndpifls
Epw's = o | i
didks i !

e | b

S8
o
.

FN-LINK TECHNOLOGY LIMITED 20




T e

=T 1=Lid =

K265B-PR

—_ L TR WL-AN
ML S0
—_ FERST
FELCTE
FECLK-
PCIE_TEM
PCIE TEP I
- FLIE HEN
pCm_mEe O
G ﬂ
:l- -I_.|_ = ik
. pLn
™ mo e e BT
- Ed PO s
- P J Pl
Ty — =Tl
o PO CLK
SCLK
'.'IIIJ;:I
¥ 47 D N
HC| Connection for H4 protocol HC| Connection for H5 protocol
VIO_HOST VIO_HOST
47k ohm 47k ohm
0 ohm 0 ohm
UART_TX A RXD UART_TX RXD
0 ohm | 0 ohm
UART_RX TXD UART_RX TXD
UART_RTS CTs UART_RTS —X Em CTs
UART_CTS RTS UART_CTS RTS
Host Host

Mote: There must be O ohm jumper-resistors on TA/RX paths, for BOB certification test

FN-LINK TECHNOLOGY LIMITED 21
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11. Recommended Reflow Profile

Referred to IPC/JEDEC standard.

Peak Temperature : <260°C

Time within 5° C of peak temperature: =10s
Number of Times : <2 times

Slope: 1~25°C/sec max.
{ 217°C to peak )

peak : 260°C

Ramp down rate :
Max , 2.5°C/sec.

------------------------------------------------------------------------------------------------------------

Preheat : 150-~200°C

60~120 sec

60~150 sec
\ Ramp up rate : ;
Max , 2,5°C/sec. Time (sec)
PP f N //
N ¢
N )

12. RoHS compliance

All hardware components are fully compliant with EU RoHS directive
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13. Package

13.1 Reel

A roll of 1500pcs

muoidiule

f Phrechon of ufee g

2.0 |16.0]0.30
01 |01 (006

:
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K265B-PR

13.3 Packaging Detail

13.4 Tray N

Use pallet packaging for less tha@O pieces

Tray

Antistatic bag

s

FN-LINK TECHNOLOGY LIMITED
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14. 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 {;;?}

d) “IPC/JEDEC J-STD-033 A paragraph 5.2” is respected
e) Baking is required if conditions b) or ¢) are not respected N
e

f) Baking is required if the humidity indicator inside the bag indic\eit 0% BI/{ [ more
\ y
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