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PRODUCT SPECIFICATION

6223N-SRD

Wi-Fi Single-band 1x1 + Bluetooth 4.2
Combo Module

Version:v1.3
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6223N-SRD Module Datasheet

Part NO. Description

Ordering

. RTL8723DS,b/g/n,wifilT1R+BT4.2,21*23.21mm,SDIO+UAR
Information FG6223NSRD-00
T,with metal antenna.

Customer:

Customer P/N:

Signature:

Date:

Office: 14th floor, Block B, phoenix zhigu, Xixiang Street, Baoan District, Shenzhen
Factory: NO.8, Litong RD., Liuyang Economic & Technical Development Zone, Changsha, CHINA

TEL:+86-755-2955-8186 Website:www.fn-link.com
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Revision History

Version | Date Contents of Revision Change Draft Checked | Approved

V1.0 2020/11/09 | New version FC LXY -

1.Update the specification format
2.Up and down electricity time series
supplement

V1.1 2022/02/07 ) FC LXY QJp
3.The RF index was changed to +2dbm
4.Update power supply DC Characteristics

and power consumption

V12 | 2023/11/08 | Add Certificate No Lxp LXY Qip

V13 2024/10/15 | Add TVS Manufacturer Lxp LXY Qjp
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1. General Description

1.1 Introduction

6223N-SRD is a highly integrated and excellent performance Wireless LAN (WLAN) and BT. It provides
SDIO interface for Wi-Fi to connect with host processor and high speed UART interface for BT. High-speed
wireless connection up to 150 Mbps and Bluetooth can support BT2.1+EDR/BT3.0 and BT4.2. It can be easily
manufactured on SMT process.

This WLAN Module design is based on Realtek RTL8723DS.It combines a MAC, a 1T1R capable baseband,
and RF in a single chip. It is designed to provide excellent performance with low power Consumption and
enhance the advantages of robust system and cost-effective.

6223N-SRD integrates whole Wi-Fi/BT function blocks into a chip, such as SDIO/UART, MAC, BB, AFE,
RFE, PA, EEPROM and LDO/SWR, except fewer passive components remained on PCB.

This compact module is a total solution for a combination of Wi-Fi + BT technologies. The module is

specifically developed for Smart phones and Portable devices.

1.2 Description
Model Name 6223N-SRD
Product Description Support Wi-Fi/Bluetooth functionalities
Dimension Lx Wx H:23x 21 x 4.8 (typical) mm
Wi-Fi Interface Support SDIO 2.0
BT Interface UART
OS supported Android /Linux/ Win CE /AOS /XP/WIN7/WIN10
Operating temperature 0°C to 70°C
Storage temperature -40°C to 125°C
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2. Features

PHY Features

B Operate at ISM frequency bands (2.4GHz)

B CMOS MAC, Baseband PHY, and RF in a single chip for 802.11b/g/n compatible WLAN

B Wi-Fi 1 transmitter and 1 receiver allow data rates supporting up to 150 Mbps downstream and 150

Mbps upstream PHY rates

Host Interface
B SDIO1.1/2.0 for Wi-Fi and UART for Bluetooth

Bluetooth Features

B Fully Qualified for Bluetooth 2.1+EDR specification including both 2Mbps and 3Mbps modulation
mode
Fully qualified for Bluetooth 3.0
Fully qualified for Bluetooth 4.2 Dual mode

Full_speed Bluetooth operation with Piconet and Scatternet support

3. Block Diagram
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4. General Specification
4.1 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 ~Chl3
Test Items Typical Value EVM
802.11b /11Mbps : 17dBm + 2 dB EVM <-10dB
Output Power 802.11g /54Mbps : 14dBm + 2 dB EVM <-25dB
802.11n /MCS7 :13dBm +2 dB EVM < -28dB
Spectrum Mask Meet with IEEE standard
Freq. Tolerance + 15ppm
Receive Sensitivity
- 11Mbps PER @ <-76 dBm -
(11b,20MHz) @8% PER
Receive Sensitivity
- 54Mbps PER @< -65 dBm -
(11g,20MHz) @10% PER
Receive Sensitivity
- MCS=7 PER @< -64 dBm -
(11n,20MHz) @10% PER
Receive Sensitivity
- MCS=7, PER @ <-61 dBm -
(11n,40MHz) @10% PER

4.2 Bluetooth Specification

Feature

Description

General Specification

Bluetooth Standard

Bluetooth V4.2 of 1, 2 and 3 Mbps.

Host Interface

UART

Frequency Band

2400 MHz ~ 2483.5 MHz

Number of Channels

79 channels

Modulation

GFSK, =n/4-DQPSK, 8-DPSK

RF Specification
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Min(dBm) Typical(dBm) Max(dBm)
Output Power (Class 1.5) 3 6 9
Output Power (Class 2) 2
Sensitivity @ BER=0.1% %6
for GFSK (1Mbps)
Sensitivity @ BER=0.01% 86
for n/4-DQPSK (2Mbps)
Sensitivity @ BER=0.01% 80
for SDPSK (3Mbps)
GFSK (1Mbps):-20dBm
Maximum Input Level /4-DQPSK (2Mbps) :-20dBm
8DPSK (3Mbps) :-20dBm
Sensitive @PER=30.8% FOR BLE -90

5. Pin Definition

5.1 Pin Outline
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5.2 Pin Definition details
NO. | Name Type | Description Voltage
1 UART-CTS UART-CTS VDDIO
2 UART-RTS UART-RTS VDDIO
3 GND Ground connections
4 GND Ground connections
5 GND Ground connections
6 UART-OUT 0 UART output VDDIO
7 UART-IN I UART input VDDIO
8 VBAT p Supply 3.3V 3.3V
9 NC Floating (Don’t connected to
10 | VDDIO p I/0 Voltage supply input 1.8V to 3.3V 1.8V ~3.3V
11 GND Ground connections
12 CHIP_EN I This pin may not supported, please NC. 3.3V
13 WL WAKE HOST /O WLAN device wake-up host VDDIO
14 SD D2 1/0 SDIO Data line 2 VDDIO
15 SD D3 /0 SDIO Data line 3 VDDIO
16 SD CMD /O SDIO Command Input VDDIO
17 SD CLK I SDIO Clock Input VDDIO
18 SD D0 /0 SDIO Data line 0 VDDIO
19 SD Dl /0 SDIO Data line 1 VDDIO
20 GND Ground connections
21 BT HOST WAKE BT host wake-up device VDDIO
22 BT WAKE HOST BT device wake-up host VDDIO
23 GND Ground connections
24 | GND Ground connections
25 | GND Ground connections
Pull high: ON  (default) , Pull low: OFF
26 | WIFI DIS# 3.3V
External pull low can disable WL
Pull high: ON  (default) , Pull low: OFF
27 | BT DIS# 3.3V
External pull low can disable BT

P:POWER LINPUT O:OUTPUT
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6. Electrical Specifications
6.1 Power Supply DC Characteristics
MIN TYP MAX Unit
Operating Temperature 0 25 70 deg.C
VCC33 3.0 3.3 3.6 \%
VDDIO 1.62 1.8 0r3.3 3.6 \%

6.2 SDIO Power-on sequence

¢ T33Rampi

Toft | Tasramp
3.3V A;arge@ 2.7V

formal power up

ChiP_EN
SD_CLK
SD_CMD 0 VA W i O O 3 (e U ) G O & 0 G
CMD5 not ready  CMD5/5/3/7 ready CMD52/ 53
SDIO_RDY _ N
F " T12Ramp Tnon rdy
VDDON |
T
POR n POR "
Symbol Min Tvpical Max Unit
T33ramo 02 - No Limit ms
Tost 250 500 1000 ms
T33ramo 0.2 0.5 2.5 ms
T12ramo 0.1 0.5 1.5 ms
Tror 2 2 8 ms
Thon rdv 10 ms

6.3 Interface Circuit time series

6.3.1 SDIO Pin Description

The module supports SDIO version 2.0 for all 1.8V 4-bit UHSI speeds: SDR12(25 Mbps), and

SDR25(50Mbps) 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.

FN-LINK TECHNOLOGY LIMITED
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SDIO Pin Description

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

6.3.2 SDIO Default Mode Timing Diagram

| o >
e - - le—r —!

Tisu _>|'<T\H

|
wi 7T TN (T 777

e
ot [ LLLL LN TN

SDIO Interface Timing

SDIO Interface Timing Parameters

fop Clock Frequency Default 0 25 MHz
HS 0 50 MHz

Tw Clock Low Time DEF 10 - ns
HS 7 - ns

TwH Clock High Time DEF 10 - ns
HS 7 - ns

Tisu Input Setup Time DEF 5 - ns
HS 6 - ns

T Input Hold Time DEF 5 - ns
HS 2 - ns

TooLy Output Delay Time DEF - 14 ns
HS - 14 ns
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6223N-SRD

6.3.3 module power-on&off time sequence

Min Typical Max Unit

T33 power 0.2 0.5 2.5 ms.
on ramp

T33 power 0.2 5 10 ms.
off ramp

T33Ra D formal power up

33V " o

L_ENENFRHEREEX
The power up ramp and power down ramp must meet the following table.

2. BN AR [E B R EEH A=A T LR SE efuse 8BS

If climbing process for a long time during power-on and power-off , It may cause efuse to be overwritten.

3N G LHEASE - FEATA A
it is recommended to power on the module after platform side.
4008 TEFTRERE L NI - 55U R R S i S

If power on/off timing as below shown, must modify to meet the timing specification.

I

s _EH Y
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6.3.4 UART Interface Characteristics

The RTL8723DS UART interface is a standard 4-wire interface with RX, TX,CTS and RTS. The interface
supports the Bluetooth 2.0 UART HCI H4 and HS5 specifications. The default baud rate is 115.2K baud. In
order to support high and low speed baud rate,the RTL8723DS provides multiple UART clocks.

DRIVE CRNWE DRWVE DRWE ORIVE DRWE DRWVE DRWE DRIVE DORIVE

T T

T pnsimemsdessebeepanaticmnd provef el s s T
: Vi 1f ¥, \f \f VAR Y i
SERIAL | i \f u u W U W v i
R | A . A A A i I ]
TrabT s i /i n i i i " i
STt e i S ool oy G i i e e L
etert BR pata  oara  para  oata  oata  para DATR arep
et BIS  eTi w12 wrts @re ars are | ST Ten
START
DETECT SAMFLE SANPLE EP.I'iFLE SF-IIPLE SATH.E :MTPI.E SAMPLE SAMPLE SAMFLE
celir /Y A ¥ ¥ A Y B WAV A ¥ A ER
SERIAL [ u u v W u W v ]
EGEIVE i A ’ A A A A i i
REGRVE \ s i /i i i B i n i
e e e e SrA T il o
sTerT SY DATA  DaTa  DATA DATA  DATA  Dama  DATR | sroe
: i BT 6
G L S 5 3, BT+ ats ate BLL ed

Figure 7. UART Interface Waveform

6.3.5 UART Interface Power-on Sequence

UART Hardware Flow Contrel Not{ Supported

formal power up
3.3V yAY
sl i 5 i T G 5 (R 0 R )
RTS = S R | I
UART RDY I
r’lll.'_?ﬁ,ur ‘1.:»:: v
VDDON | ]

Figure 8. UART Power-On Sequence With Hardware Flow Control
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7. Size reference

7.1 Module Picture

21(+0.3/-0.1)mm
L x W : 23 x 21 (+0.3/-0.1) mm .
o i -} E
5
3
H: 4.8 (+0.2) mm saoz | 50 b2 = ,
Weight 1.659
7.2 Marking Description
< TOP VIEW >
7 .,

Ar-LinKk -4f------- Brand name
6223N-SRD — I "— "~ Model name
XXXXXX —---—-- Lot code
XXXX J- - —- - Date code

\ /
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7.3 List of certified information

Certification project Certificate number
SRRC CMIIT ID:2021DP3173
FCC 2AATL-6223N-SRD
CE 1295-4-2021-112292
IC 24844- 6223NSRD
NCC TBD
KCC R-R-FNL-6223N-SRD
TELEC 018-220232
Brazil TBD
Argentina TBD
Japan TBD
BQB D054348
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7.4 Physical Dimensions

<TOP View>

27
% =]
Cl
1l
(.
s 1
1l
21 )
QOO0 MmO O]

03
115

285

(¥}
o

L5
568

115

B4

1075

il

FN-LINK TECHNOLOGY LIMITED 16




~N-Lin X E & 6223N-SRD

7.5 Layout Recommendation
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8. The Key Material List
Item | Part Name Description Manufacturer
1 PCB 6223N-SRD,FR4,green XY-PCB, GDKX, Sunlord, SLPCB
2 Crystal 3225 24MHZ CL=12pF, £ 10ppm ECEC, Hosonic, TKD, JWT, TXC
3 Chipset RTL8723DS-CG RTL
4 Shielding 6223NSRD  Shielding FR, K18
5 TVS 0201 5V 0.05pF 15KV Murata,Sunlord, 4t %, ssGsemi

9. Reference Design

9.1 Reference Design

[

UART_QuT UART_RTS
UART M UART €TS8
c2 ;i CONit | o w =] o o -
WuF = - Q (=] Q @
Ech e 0k Eon
won | & 58 88 8D
VEBAT E = %
A—ne 3 53
VDO 0 oo
11 { anp
BAT_EN 1z
WL_REG_ON
= WL_DEV_WAKE_HOST 13
= WL_HOST_WAKE
5D D2
| 18 | oo paTa 2 6223N-5RD_TFBGA
SD D3 15
— = CDIO_DATA 3
SD_CMD 16
————————— 2 SDI0_DATA_CMD
5D CLK 1T
———————T ] 2ni0 DATA CIK
SD_DO 18 W
— = — 1 SDI0_DATA D =
SO 18 =
— = — 1 SDI0_DATA 1 B 5
20 = &3
GND g = g =
I Iy g| g g g s
== B &85 B8 =&
A M 8 A 8 8 &
BT OEV WAKE_HOST BT DiS#
AT _HOST WAKE DEV Wi_DIS#

Note:

1. BAT _EN could not use for module power off, please switch the 3.3V power for module on/off.

2. please keep the antenna on no metal area.
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9.2 Antenna clearance area requirements

When using PCB antenna on Wi-Fi module, make sure the distance between PCB on motherboard and other
metal devices is at least 16mm.The shaded areas in the figure below need to be marked away from metal

devices, sensors, interference sources,and other materials that may interfere with the signal.

Clearance 16mm

Clearance 16mm Clearance 16mm

t

_Clearance 16mm |

=

_Clearance 16mm

Note:
1.Fatness of module 6223N-SRD < 0.1mm
2.Please press 1 : 1 and then expand outward proportion to 0.7 mm, 0.12 mm thickness When open a stencil.

3.Take and use the WIFI/BT module, please insure the electrostatic protective measures.

FN-LINK TECHNOLOGY LIMITED 19
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10. Recommended Reflow Profile

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

'y
L

60~120 sec

\\ Ramp up rate :

Max . 2,5°C/sec. Time (sec)

60~150 sec

FN-LINK TECHNOLOGY LIMITED 20
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11. Package

11.1 Reel

A roll of 350pcs

module
Direction of unreeling

OOCJOOOOOOOOOOOOOOOOO 000000

11.2 Packaging Detail

the take-up package

Using self-adhesive tape
Color of plastic disc: blue

FN-LINK TECHNOLOGY LIMITED 21
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NY bag size:TBD size : TBD

e

The packing case size:TBD

12. 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

FN-LINK TECHNOLOGY LIMITED 22
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