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Part NO. Description

Ordering
RTL8851BS-CG,a/b/g/n/ac/ax,Wi-Fi,1T1R,BT5.3,13*15mm,SD
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1. General Description

1.1 Introduction

6251B-SRB is a highly integrated module that support 1-stream 802. 11ax solutionswith Wireless LAN
(WLAN) SDIO (SDIO 1.1/2.0/3.0) interface controller with integrated Bluetooth 5 HS-UART interface
controller. It combines a WLAN MAC, a 1TIR capable WLAN baseband, and RF in a single chip. Module

provides a complete solution for ahigh-performance integrated wireless and Bluetooth device.

1.2 Description
Model Name 6251B-SRB
Product Description Support Wi-Fi/Bluetooth functionalities
Dimension LxWxH: 15x 13 x2.35mm
Wi-Fi Interface Support SDIO V1.0/V2.0/V3.0
BT Interface UART /PCM
OS supported Android /Linux/Windows
Operating temperature 0°C to 70°C
Storage temperature -40°C to 85°C
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2. Features

General

B CMOS MAC, Baseband PHY and RF in asingle chip for IEEE 802.11a/b/g/n/ac/axcompatible WLAN.

B Support 802.11ax 1x1, with OFDMA, by 4types PPDU format, such as HE-SU-PPDU.
HE-ER-SU-PPDU, HE-MU-PPDU, and HE-TB-PPDU.

PHY Features

B [EEE 802.11a/b/g/n/ac/ax compatible WLAN.

B Supports 20/40MHz at 2.4GHz and supports 20/40/80MHz at 5GHz,and 600Mbps using 80MHz with
11ax.
IEEE 802.11i (WPA, WPA2, WPA3). Open,shared key, and pair-wise key authentication services.

Transmit Beamforming.

Host Interface
B Complies with SDIO 1.1/2.0/3.0 forwith clock rate up to 208MHz
B UART/PCM interface for Bluetooth.

Bluetooth Features
Supports Bluetooth system (BT5.3 Logo Compliant)
Supports WLAN/Bluetooth coexistence
Compatible with Bluetooth v2.1+EDR.
Dual Mode support: Simultaneous LE and BR/EDR
BT host digital interface:

- HCIUART

- PCM for audio data

FN-LINK TECHNOLOGY LIMITED 6
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3. Block Diagram
VDDIO VCC33
WLAN
ANT f
sSDIo
UART
BT FPCM
1
QHHZ CLK
4. General Specification
4.1 WI-FI 2.4GHz Specification
Feature Description
WLAN Standard IEEE 802.11 b/g/n/ax 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 : 19dBm + 2 dB EVM <-10dB
802.11g /54Mbps : 17dBm + 2 dB EVM < -25dB
802.11n HT20 MCS7 :17dBm + 2 dB EVM < -27dB
Output Power!
802.11n HT40 MCS7 :17dBm+2 dB EVM < -27dB
802.11ax HE20 MCS11: 13dBm + 2 dB EVM < -35dB
802.11ax HE40 MCS11: 13dBm + 2 dB EVM < -35dB
Spectrum Mask Meet with IEEE standard
Freq. Tolerance +20ppm
SISO Receive Sensitivity| -  1Mbps PER @ -94 dBm <-83
(11b,20MHz) @8% PER - 11Mbps PER @ -85 dBm <-76
SISO Receive Sensitivity| -  6Mbps PER @ -90 dBm <-85
(11g,20MHz) @10% PER - 54Mbps PER @ -71 dBm <-65
SISO Receive Sensitivity| - MCS=0 PER @ -90 dBm <85
(11n,20MHz) @10% PER - MCS=7 PER @ -69 dBm <-64
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SISO Receive Sensitivity| - MCS=0 PER @ -87 dBm <-82

(11n,40MHz) @10% PER - MCS=7 PER @ -66 dBm <61

SISO Receive Sensitivity | - MCS=0 PER @ -90 dBm <-82

(11ac,20MHz) @10% PER - MCS=8 PER @ -66 dBm <-59

SISO Receive Sensitivity - MCS=0 PER @ -87 dBm <-79

(11ac ,40MHz) @10% PER - MCS=9 PER @ -59 dBm <-55

SISO Receive Sensitivity - MCS=0 PER @ -90 dBm <74

(11ax,20MHz) @10% PER - MCS=11 PER @ -60 dBm <52

SISO Receive Sensitivity - MCS=0 PER @ -87 dBm <71

(11ax ,40MHz) @10% PER - MCS=11 PER @ -57 dBm <49

Maximum Input Level 502.11b:-10 dBm
802.11g/n : -20 dBm

Antenna Reference Small antennas with 0~2 dBi peak gain

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)

Test Items Typical Value EVM
802.11a /S4Mbps: 18 dBm+2 dB EVM <-25dB
802.11n /MCS7:  17dBm +2 dB EVM <-27dB
802.11ac vHT20 MCSS8: 16 dBm+2 dB EVM < -30dB

Output Power' 802.11ac vHT40 MCS9: 15dBm =2 dB EVM < -32dB
802.11ac vHT80 MCS9: 15dBm =2 dB EVM < -32dB
802.11ax HE20 MCS11: 13 dBm+2 dB EVM < -35dB
802.11ax HE40 MCS11: 13 dBm+2 dB EVM < -35dB
802.11ax HE80 MCS11: 13 dBm+2 dB EVM < -35dB

Spectrum Mask Meet with IEEE standard

Freq. Tolerance +20ppm

SISO Receive Sensitivity| -  6Mbps PER @ -90 dBm <-85

(11a,20MHz) @10% PER - 54Mbps PER @ -71 dBm <-65

SISO Receive Sensitivity| - MCS=0 PER @ -90 dBm <85

(11n,20MHz) @10% PER - MCS=7 PER @ -69 dBm <-64

SISO Receive Sensitivity| - MCS=0 PER @ -87 dBm <-82

(11n,40MHz) @10% PER - MCS=7 PER @ -66 dBm <-61

SISO Receive Sensitivity | - MCS=0,NSS1  PER @ -90 dBm <-82
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(11ac,20MHz) @10% PER - MCS=§,NSS1 PER @ -66 dBm <-59
SISO Receive Sensitivity - MCS=0,NSS1 PER @ -87 dBm <-79
(11ac ,40MHz) @10% PER - MCS=9,NSS1 PER @ -59 dBm <-54
SISO Receive Sensitivity - MCS=0,NSS1 PER @ -84 dBm <79
(11ac,80MHz) @10% PER - MCS=9,NSS1 PER @ -56 dBm <-51
SISO Receive Sensitivity - MCS=0 PER @ -90 dBm <-74
(11ax,20MHz) @10% PER - MCS=11 PER @ -60 dBm <-52
SISO Receive Sensitivity - MCS=0 PER @ -87 dBm <71
(11ax ,40MHz) @10% PER - MCS=11 PER @ -57 dBm <-49
SISO Receive Sensitivity - MCS=0 PER @ -84 dBm <-68
(11ax,80MHz) @10% PER - MCS=11 PER @ -54 dBm <-46
Maximum Input Level 802.11a/n: -30 dBm
Antenna Reference Small antennas with 0~2 dBi peak gain

1. 2.4G,5G output power control by firmware power by rate table.

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

Feature Description

General Specification

Bluetooth Standard BDR,EDR(1Mbps & 2Mbps & 3Mbps),LE(1Mbps),2LE(2Mbps)
Host Interface UART

Frequency Band 2400 MHz ~ 2483.5 MHz

Number of Channels 79 channels for classic,40 channels for BLE
Modulation GFSK, m/4-DQPSK,8DPSK

RF Specification

Output Power , tolerance £2 dB
CL1(dBm)

BDR Output Power 5

EDR Output Power 5

BLE Output Power 5

Sensitivity, tolerance : /
Sensitivity @ BER=0.1% PER @-92 <-70
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for GFSK (1Mbps)
Sensitivity @ BER=0.01% PER @-86 <70
for ©/4-DQPSK (2Mbps)
Sensitivity @ BER=0.01% PER @-85 <70
for 8DPSK (3Mbps)
Sensitivity @ BLE=30.8% PER @-95 <70
for LE (1Mbps)
Sensitivity @ BLE=30.8% PER @-93 <70
for 2LE (2Mbps)

Maximum Input Level

GFSK (1Mbps):-20dBm

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

8DPSK (3Mbps) :-20dBm

Note: The Bluetooth Specification may updated in future version.

5. ID setting information

WI-FI
Vendor ID 024C
Product ID B851
6. Pin Definition
6.1 Pin Outline
<TOP VIEW >

FN-LINK TECHNOLOGY LIMITED

10




)

1 X &2 jE 6251B-SRB
~-LCIinKkK
- =
W M
o |
Rk RN =
o
<T =
¢z AoREE 7
=~ e T
| &0 & 3 B oot a1 i ol O |
— OF OF O <« €€ o Z = &)
mITO=Z20ZFZ 2305055 0m =
ol b b e b b o o Y L o] b | o4
GND | 811 = 36 WCC33
BT_ANT| 7] I | NC
GND | 03] M| VDDIO
GND | 0] .| NC
GND [ 05] ] GND
GND | o8] K] MNC
GND [T07] 3] PCM_CLK
GND | 8] | pcM_ouT
WL ANT| _psl (28| PCM_IN
GND [T0] | PCM_SYNC
GND | 1T] E] ne
RURIRVEVRVRVRUaKalaValalat
G [ I rp I
ZQ9ZYELYLBYLBB23 3
- LL.555608 e =
AL CLLGL
ARBESE35 2
ST 2R R
L kO =
]
L
ik’
6.2 Pin Definition details
NO. | Name Type | Description Voltage
1 GND w Ground connections
2 | BT_ANT /0 | BT RF I/O port
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 _ANT 1/0 WLAN RF 1I/0O port
10 GND — Ground connections
11 GND — Ground connections

FN-LINK TECHNOLOGY LIMITED
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12 | NC - No connect
13 | GND — Ground connections
14 | NC - No connect
Shared with GPIO9. This pin can externally shut
down WLAN function when SD_RESET is pulled
15 | SD_RESET I VDDIO
low.When this pin is pulled low, SDIO interface will
be disabled.
GPIO10.
16 | WL WAKE HOST O VDDIO
WLAN to wake-up HOST
17 | SDIO_CMD 1/0 SDIO command line VDDIO
18 SDIO _CLK 1/0 SDIO clock line VDDIO
19 | SDIO_DATA3 1/0 SDIO data line 3 VDDIO
20 | SDIO_DATA2 1/0 SDIO data line 2 VDDIO
21 | SDIO_DATAO 1/0 SDIO data line 0 VDDIO
22 | SDIO_DATA1 1/0 SDIO data line 1 VDDIO
23 | GND — Ground connections
24 | NC - No connect
25 | NC — No connect
26 | NC - No connect
27 | PCM_SYNC I/0 PCM sync signal VDDIO
28 | PCM_IN I PCM data input VDDIO
29 | PCM_OUT (0] PCM Data output VDDIO
30 | PCM_CLK 1/0 PCM clock VDDIO
31 | NC - No connect
32 | GND — Ground connections
33 | NC - No connect
34 | VDDIO P 1/0 Voltage supply input 1.8V or 3.3V 1.8V or3.3V
35 | NC — No connect
36 | VCC33 P Main power voltage source input 3.3V 3.3V
37 | NC — No connect
Shared with GPIO11. This pin can externally shut
down BT function when BT DIS# is pulled Low.
When this pin is pulled low, UART interface will be
38 | BT DIS N I VDDIO
also disabled.This pin can be also defined as the BT
Radio-off function with hostinterface remaining
connected.
39 | GND — Ground connections

FN-LINK TECHNOLOGY LIMITED

12




)

()

EXE @

6251B-SRB
—N-LinK
40 | UART_TXD O Bluetooth UART interface VDDIO
41 | UART RXD I Bluetooth UART interface VDDIO
42 | UART_RTS O Bluetooth UART interface VDDIO
43 | UART_CTS I Bluetooth UART interface VDDIO
Shared with GPIO16. This pin can be defined as the
WLAN Radio-offfunction with host interface
44 | WL_DIS N — VDDIO
remaining coninected. When this pin is pulled low,
WLAN Radio will be disabled.
45 | NC - No connect
46 | GND - Ground connections
47 | NC - No connect
48 | GND - Ground connections
49 | HOST WAKE BT 1 HOST wake-up Bluetooth device VDDIO
50 | BT WAKE HOST O Bluetooth device to wake-up HOST VDDIO
P:POWER LINPUT O:OUTPUT VDDIO:3.3V
7. Electrical Specifications
7.1 Power Supply DC Characteristics
Min. Typ. Max. Unit
Operating Temperature 0 25 70 deg.C
3.0 33 3.6 \Y%
VDDIO (3.3V) 3.0 3.3 3.6 v
VDDIO (1.8V) 1.7 1.8 1.9 v

FN-LINK TECHNOLOGY LIMITED
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7.2 Interface Circuit time series

7.2.1 Power on sequence

SR T:aJeramp (3,3'3V power) or Tis_ram (1.8V power)
VDD_I1O fj{‘{“‘i;‘;{,ly
(supply 3.3V  power)
or 1.8V
Power) o ——
I

power) or T1s_gams (1.8V power)

27V (3.3V
war) o
VIO_HOST 1'33\‘,‘?’1-_5{[ cesmeenems ey
(supply 3.3V power) I p
or 1.8V 1 .
Power)

VD33_10
(supply 3.3V
Power)

GHIP_EN &
SD_RESET

GPIO4 &
GPIOS &
EESK

T. SDIO_Raady

\ \/ \/
\ SDIO card Initialization Flow
(CMDO/CMDS/CMD3/CMDT)

\ /\ /v J

SDIO BUS

Low

Min. | Typical | Max. | Unit | Description

T18 Ramp 0.5 1.5 5 ms | The 1.8V power ramp up duration.

T33 Ramp 0.5 1.5 5 ms | The 3.3V power ramp up duration.

TTrap Ready 400 500 X ms | WLAN eFuse autoload. TTrap_Ready = 500ms
(Typical)

TSDIO Ready 10 20 X ms SDIO Not Ready Duration.

In this state, the RTL8851BS-CG may respond to
commands without the ready bit being set. After the
ready bit is set, the host will initiate complete card
detection procedure.

7.2.2 SDIO Pin Description

Module supports SDIO version 3.0. SDIO Pin Description as below.
SDIO Pin Description

FN-LINK TECHNOLOGY LIMITED 14
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SD 4-Bit Mode
DATAO | Data Line 0
DATA1 | Data Line 1 or Interrupt
DATA2 | Data Line 2 or Read Wait
DATA3 | Data Line 3
CLK Clock
CMD Command Line

7.2.3 SDIO Timing Diagram

For timing criteria, please check specification in  “SD specification Partl Physical Layer Specification

Version 3.01”

7.2.4 BT_DIS Timing Diagram

TeT_pis# Low Ter_pise_Low

3.3V o R i
BT _DIS# ‘
oV = e
Ter_pis#_nicH

BT _DIS# LOW 200 - -- ms BT _DIS# low duration

BT_DIS# HIGH 500 - - ms BT_DIS# high duration
7.2.5 WLAN radio on/off Timing Diagram
FN-LINK TECHNOLOGY LIMITED 15




6251B-SRB

3.3V @33V
power) ar

1.8V (1.8

Torr L

Figure 7. WLAN Radio Off Sequence

vDD_IO power)
(supply 3.3V
or 1.8V
power) ov
3.3V [EaV
pawar) ar
1.8V 1.8V
VIO _HOST  power)
(supply 3.3V
or 1.8V
power) oV
3.3v
VD33_lo
(supply 3.3V
power) oV
High
WL _DIS_N
(GPIO15)

Low
3.3V 3.3V
powar) ar
1.8V (1.8V

VDD_|O pawer)
(supply 3.3V
or 1.8V
power) ov
33V (33V
power) ar
18V (1.8Y
VIO_HOST  power)
(supply 3.3V
or 1.8V
power) ov
3.3v
VD33 10
(supply 3.3V
power) oV
High
WL_DIS N

|
(GPIO15) f
Low :

Ton_w

|
.'lfrl
{

Figure 8. WLAN Radio On Sequence
WL DIS N can be defined as the WLAN Radio-off function with host interface remaining

connected When WL _DIS N is pulled low, WLAN Radio will be disabled. The keeping low
duration must be more than TOFF_WL.When WL _DIS N is pulled high, WLAN Radio will be

enabled. The keeping high duration must be more than TON_WL.
Table 21. WLAN Radio On/Off Timing Parameters

Min. | Typical | Max. | Unit | Description
TOFF WL 100 X ms | WL DIS N keep low duration
TON WL 100 X ms | WL DIS N keep high duration

7.2.6 System off Timing Diagram

FN-LINK TECHNOLOGY LIMITED
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|
High |
VDD_IO :
(supply 3.3V |
or 1.8V |
power) ov \
|
High - Torr_pur <
VIO_HOST \
(supply 3.3V }
or 1.8V |
power) 0|\.-" ‘ System Power On Sequence
|
High }
VD33_I0 |
(supply 3.3V :
power) oV :
|
High :
CHIP_EN/ :
SDIO BUS |
ov

Figure 9. System Power off Reset Sequence

The 3.3V/1.8V power should keep low at least TOFF_PWR before calling system power on Sequence.
CHIP_EN should be pulled high during power reset sequence.

Table 22. System Power off Reset Timing Parameters
Min. | Typical | Max. | Unit | Description
TOFF PWR 100 100 X ms | 3.3V/1.8V power keep low duration

8. Size reference

8.1 Module Picture

L x W : 15 x 13 (0.25) mm = 13.0 =

EIyg = £ A
Ll : ‘

VIN 00

H: 2.35 (£0.2) mm e 4‘» ¥
0.8+0.1

pch |
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Weight

0.84g

8.2 Marking Description

—ri-Lir<
6251B-SRB

V/N 00

BB “wifi mac HhHE; Rl 2

8.3 Physical Dimensions

<TOP View>

FN-LINK TECHNOLOGY LIMITED
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8.4 Layout Recommendation

J

0.9

15
11.7

pin25

1.65

9. The Key Material List

1.65
P §

pin1
pin50

pin36

i

Chipset RTL8851BS-CG Realtek

XY-PCB,Sunlord, ZLPCB,TRULY, %
PCB 13x15-0.8mm, FR4, 4 LAYER, GREEN

R
Crystal 2016 40MHz =+ 10ppm ECEC, TKD, JWT, MDH,TROQ

Sunlord,Ceaiya,Cenker,Chilisin,INPA
Inductor 2016,1.0uH, +20%

Q,Scientic

Sunlord,Ceaiya,Cenker,Chilisin,INPA
Inductor 2016,2.2uH ,+=20%,I=2A

Q,Scientic

Glead, Walsin, ACX, Murata,
Diplexer 1608 Dual-band, dual-mode 2.4GHz/5GHz WLAN

MAG.LAYERS,TDK,FTR
Shielding 6251B-SRB-V1.0,7¥: (4 & XK 7738, .38, i 3%

FN-LINK TECHNOLOGY LIMITED
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. Reference Design

o Connected to HOST

WL ANT BT_ANT .

10§
i C3| NP
.|H H|. R
50 ohm RF trace ~ Iif | e .
c4 s R D CLK
[ R Toer 10 ct R
iH Yy el ! i
NP c? NP
1 sDfou
L CEDEEEEE! s WLAN
£8%8288¢283%3%8 ol
o ) <
> 3 @ SDD:
50 BT WAKE HGIT SDID:
NC BT_WAKE_HOST
""i @D HOST WAKE BT |~ HGT WAKE BT
3 we oo [ L AN
- D RESET
— SDRESET  US) o propr wepd! VWA
WL WAKE HOST 16 WL_WAKE_HCST G0 46 I|‘ BT »WAKE HCET
= 5DD_CMD NC ')25 —
18 44 WL DB N RE AR CTS
$DIO_CLK WL_DE N UART RTS UART RTS
s - - UART CT§
121 spp_paras UsRT crs R WRICTE e — 4 BT
L] . . UIRT TS Ne ———— uRTRX
21 SDD_DAT 40 UART RXD | UMTRX "
— 22 sbp_paral UART YD [ AR T
23 39
~I||— G0 O] ——"l' =
3 e BT DN | 38 BIDEN
3{' NC NC %7 SCLK
2 o)
% 53549y e
= @ a 3
3 BEEE2 285858
ENEEEEIEIES
ees,
= O

o | Ly Notes: VEBUARTYRSS| B

PCM OUT

PCM (LK

susee - = BT path recommended TVS protection.

C6, C7 caps should be closed to pin36 of the module
C8, C9 caps should be closed to pin34 of the module

11. Recommended Reflow Profile

Referred to IPC/JEDEC standard.
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Peak Temperature : <260°C
Time within 5° C of peak temperature: =210s
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

\\ Ramp up rate :

Max , 2,5°C/sec. Time (sec)

60~150 sec

FN-LINK TECHNOLOGY LIMITED 22
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. Package

12.1 Reel

A roll of 1500pcs

Reel module

Direction of unreeling

>

carrier Tape

OOCyOOOOOOOOOOOOOOOOO OO0 0O00O0

00 N/A
0]

- i)

[OF£40]

ys-a1529
SIy-u=

Cover Tape

12.2 Carrier Tape Detail

ITEM| W [ AO | BO| D F E KO|PO| P2 | P T
DIM | 24 [13.40(15.40/1.50| 11.5/ 1.75/2.65| 4.0 | 2.0 (16.0|0.30
TOLE| 3 Ho.150+0.15 00 | %1 40,1 Ho.10(+0.1 [+0.1 [+0.1 [+0.06
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12.3 Packaging Detail

the take-up package

packaging label Drying agent (x1)

Anti-static  pacjing bag

Carton label

12.4 Tray

Use pallet packaging for less than 300 pieces

Tray ~

Antistatic bag

nay i 4 [ i s
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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

e) Baking is required if the humidity indicator inside the bag indicates 10% RH or more
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