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6223B-UUD Module Datasheet

Part NO. Description

Ordering
RTL8723DU, 802.11b/g/n Wi-Fi 1T1R, BLE4.2, 15X13mm,

USB, Dual ANT

Information FG6223BUUD-00

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 |2019/07/04 | Initial release Lsp Lsp Stone
V1.1 2019/09/12 | Refine section 1. Lsp Lsp Stone
Add power consumption;
V1.2 | 2019/09/18 ) Lsp Lsp Stone
Refine section 2.
Add thermal pad.
V1.3 | 2020/04/29 ] Lsp Lsp Stone
Refine section 4, 5,9 and 11.
Add module photo;
V14 | 2020/11/09 _ Lsp Lsp Stone
correct package info.
V1.5 | 2020/11/20 | Refine section 9. Lsp Lsp Stone
Refine thermal pad dimension )
V1.6 | 2021/10/08 ) Lsp Lsp Qjp
due to DFM requirement.
1.Update the specification format
2.Add power up/down timing requirment
V1.7 | 2022/02/07 | 3.change RF power tolerance to +2dbm fc LXY QJp
4.Update power supply DC Characteristics and
power consumption
V1.8 |2022/03/07 | Add ID setting information fc Lsp QJp
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1. General Description

1.1 Introduction

The 6223B-UUD is a low-cost and low-power consumption module which has all of the Wi-Fi and Bluetooth
functionalities. The module is based on Realtek RTL8723DU chipset that highly integrated single-chip
802.11b/g/n 1TIR WLAN, and an integrated Bluetooth 2.1/4.2 single chip with USB 2.0 multi-function.

The wireless module complies with IEEE 802.11 b/g/n 1x1 standard and it can achieve up to a speed of
150Mbps to connect the wireless LAN. The integrated module provides USB interface for Wi-Fi and
Bluetooth.

This compact module is a total solution for a combination of Wi-Fi and Bluetooth V4.2 technologies.

1.2 Description
Model Name 6223B-UUD
Product Description Support Wi-Fi/Bluetooth functionalities
Dimension Lx WxH:15x 13 x 2.3 (typical) mm
Wi-Fi Interface Support USB
BT Interface USB
OS supported Android /Linux/ Win CE /AOS /XP/WIN7/WIN10
Operating temperature 0°C to 70°C
Storage temperature -55°C to 125°C
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2. Features

General

B Complete 802.11n solution for 2.4GHz band

B 20MHz and 40MHz bandwidth transmission

m  DSSS with DPSK and DQPSK, CCK modulation with long and short preamble
B Supports multiple Low Energy states

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

Bluetooth Features
Compatible with Bluetooth v2.1, V4.2 Systems

B Supports Bluetooth 4.0 Low Energy (BLE)
B Bluetooth 4.0 Dual Mode support: Simultaneous LE and BR/EDR
B Complies with USB2.0 for WLAN and BT controller
3. Block Diagram
WLAN/BT S
chain0
//
WLAN/BT
chain
\ Main_CLK /
AN S
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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 ~Chl4
Test Items Typical Value EVM
802.11b /11Mbps : 17dBm + 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] -  1Mbps PER @ -92 dBm <-83
(11b,20MHz) @8% PER - 11Mbps PER @ -83 dBm <-76
Receive Sensitivity] -  6Mbps PER @ -88 dBm <-85
(11g,20MHz) @10% PER - 54Mbps PER @ -71 dBm <-68
Receive Sensitivity] - MCS=0 PER @ -87 dBm <-85
(11n,20MHz) @10% PER - MCS=7 PER @ -68 dBm <-67
Receive Sensitivity] - MCS=0, PER @ -84 dBm <-82
(11n,40MHz) @10% PER - MCS=7, PER @ -66 dBm <-64

Antenna

External antenna

4.2 Bluetooth Specification

Feature

Description

General Specification

Bluetooth Standard

Bluetooth V4.2, V2.1

Host Interface

USB
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Frequency Band 2402 MHz ~ 2480 MHz
Number of Channels 79 channels for BDR+EDR, 40 channels for BLE
Modulation GFSK, m/4-DQPSK, 8-DPSK
RF Specification
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% 5
for n/4-DQPSK (2Mbps)
Sensitivity @ BER=0.01% o
for 8DPSK (3Mbps)
Sensitive @PER=30.8% FOR BLE -90

Maximum Input Level

GFSK (1Mbps):-20dBm

1/4-DQPSK (2Mbps) :-20dBm

8DPSK (3Mbps) :-20dBm

5. ID setting information

WI-FI
Vendor ID 0BDAhQ
Product ID D723h
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6. Pin Definition
6.1 Pin Outline
<TOP VIEW >
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6.2 Pin Definition details
NO. | Name Type | Description Voltage
1 GND — Ground connections
2 ANTO /0 RF I/O port chain0, for BT
3~8 GND — Ground connections
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9 ANTI1 1/0 RF 1/O port chainl, for Wi-Fi 2.4GHz
10~11 | GND - Ground connections
12 NC - No connect
13 GND - Ground connections
14 NC - No connect
Enable pin for WLAN device
15 WLAN EN I ON:: pull high ; OFF: pull low 3.3V
(Internal 100Kohm pull-up to 3.3V)
16 WL WAKE HOST 0] it et 3.3V
(Internal 100Kohm pull-up to 3.3V)
17~22 | NC — No connect
23 GND - Ground connections
24 NC — No connect
25 GND - Ground connections
26~27 | NC - No connect
28 GND - Ground connections
29~30 | NC - No connect
31 GND = Ground connections
32 USB DP 1/0 USB2.0 differential pair D+
33 USB DM /0 USB2.0 differential pair D-
34 GND ¥ Ground connections
35 NC i No connect
36 VCC33 P Main power input 3.3V 3.3V
37 GND - Ground connections
Enable pin for Bluetooth device
38 BT EN I ON:: pull high ; OFF: pull low 3.3V
(Internal 100Kohm pull-up to 3.3V)
39 GND - Ground connections
40~45 | NC - No connect
46 GND - Ground connections
47 NC I No connect (IC GPIOS) 3.3V
48 GND - Ground connections
49 HOST WAKE BT I HOST wake-up Bluetooth device 3.3V
Bluetooth device to wake-up HOST
50 | BT WAKE HOST o) 3.3V
(SoC internally pull-down, avoid external pull-high)

P:POWER LINPUT O:OUTPUT

FN-LINK TECHNOLOGY LIMITED
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7. Electrical Specifications
7.1 Power Supply DC Characteristics
MIN TYP MAX Unit
Operating Temperature 0 25 70 deg.C
VCC33 3.0 3.3 3.6 v
VDDIO 1.62 1.8 0r3.3 3.6 v
7.2 Power Consumption
Test Item Test Condition MIN TYP MAX Unit
Non-Associated - 78 - mA
BT Associated
- 50 - mA
Idle(WLAN off)
WLAN & BT
- 75 - mA
Associated Idle
Rx Throughput
Current Consumption - 113 - mA
(802.11b 11Mbps)
(VCC=3.3V)
Rx Throughput
- 94 - mA
(802.11g 54Mbps)
Tx Throughput
- 227 - mA
(802.11b 11Mbps)
Tx Throughput
- 198 - mA
(802.11g 54Mbps)

FN-LINK TECHNOLOGY LIMITED
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7.3 Power-on sequence

33V N
L_T‘ Tpor | ______ Tatech |Cr Detection

D+/TERM | (O OO T

Tyrac )

XTAL '

POR

1.25V T

chip_en s

Ten Tnn

Ton: the main power ramp on duration

Tpor: the power on reset releases and power management unit executes power on tasks

Tattach: USB attach state

Trstate: the duration from resister attached to USB host starting card detection procedure

The power on flow description:

After main 3.3V ramp up, the internal power on reset is released by power ready detection circuit and the
power management unit will be enabled. The power management unit enables the internal regulator and clock
circuits.

The power management unit also enables the USB circuits.

USB analog circuits attach resisters to indicate the insertion of the USB device.

The typical timing range:

Unit Min Typical Max
Ton ms 0.2 1.5 5
Tpor ms - 2 10
Txtal ms -- 1.5 8
Tattach ms 100 250 _
Tivas ms - 2 5
Ten ms 0 0 5
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7.4 Interface Circuit time series

7.4.1 module power-on&off time sequence

Min Typical Max Unit
133 power 0.2 0.5 2.5 ms.
on ramp
T33 power 0.2 5 10 ms.
off ramp
T33Ra 0 formal power up
3.3V 2717V

Note:
L BN PSR R EK

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

2. BN e RS R P R R (R R A T LR SR efuse HEE

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

3EWE R EHSEE - EatHEA B

it is recommended to power on the module after platform side.

AWE FEFUR SR B NN o S50 BN R S S

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

FN-LINK TECHNOLOGY LIMITED
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7.4.2 Power Off by WL_EN and BT_EN sequence
3.3V
3.3V
(Power)
ov
High | Tron_cHiP .Ir
\ |-
\l |
WL_EN \\I I
Low \J' :
High \ i- i
BT_EN \\\: i
Low : :
Power off by WL_EN and BT_EN timing parameters:
Min Typical Max Unit Description
TppN_cHIP 100 200 -- ms WL _EN, BT _EN keep low duration

WL _EN and BT_EN can externally shutdown the chipset when both WL_EN and BT _EN are pulled low. The

keeping low duration must be more than Tppn_chip.

FN-LINK TECHNOLOGY LIMITED 14
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7.4.3 Power Off by 3.3V power sequence

3.3V
3.3V

(Power) VPwRr_oFF

ov

Tewr oFfF |
|
|

Power off by WL_EN and BT_EN timing parameters:

TPDN_CHIP

Min Typical Max Unit Description
Trwr_oFF 100 200 -- ms 3.3V power off time
VPWR_OFF -- -- 0.7 v 3.3V power off voltage

When 3.3V power off and on afterward, the voltage of 3.3V power must keep lower than Vpewr_orr, and the

3.3V power keeping off duration must be more than Tpwr_oFr.

8. Size reference

8.1 Module Picture

LxW:15x 13 (+0.3/-0.1) mm

e

| Fn-Link.
| -6223B-UUD

| €05034
|- -2021-00

15(+0.3~-0.1)

13(+0.3~-0.1)

FN-LINK TECHNOLOGY LIMITED
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| 0.8:0.1

H: 2.3 (x0.2) mm 23:0.1

Weight 0.85¢g

8.2 Marking Description

<TOP VIEW >
—_—
En-Link: = - Brand
6223B-UUD - .-} --.-. Model Name
XXOXXX ='fr——- Lot Code
KXXXO00  =-p-=-=- XXXX: Date Code
’ 00: Internal control code

it s,y ), s Pin 1 Marker

Note: Internal control code 00 for dual-ant version.

8.3 Physical Dimensions

<TOP View>

FN-LINK TECHNOLOGY LIMITED 16
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8.4 Layout Recommendation
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9. The Key Material List

y

45
4,0

Item | Part Name Description Manufacturer
1 Chipset RTL8723DU-CG (Realtek) Realtek
2 Crystal 2520, 40MHz, 10ppm ECEC, TKD, Hosonic, JWT, TXC
3 Power Inductor | 0603, 2.2uH, 20% Cenker, Sunlord, Ceaiya
4 PCB FR4, 4 Layer, Green XY-PCB, GDKX, Sunlord, SLPCB

FN-LINK TECHNOLOGY LIMITED
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.
10. Reference Design
HST_WAKE_BT BT_DIS#
BT_WAKE_HST 3 - a2y =
3 2 2 'éT: g 53% 3>f Qf %f S $1< a3 8 5
v = a O CI B e o Q Q O D = o)
2] DJI = ZE O EE 2 I E OZoZE W o=
2 u G T § O
| § @
ANTO ol
ANTENNA g
w
A EI S veeas |38 2 . VD33
I||— GND 5 5 lcs? lcaa
2 z ne 2
ANTO 54 |0.1uF 10uF
GND —“I
GND = =
i uss_om 22 —OM
GND Host USB Interfa
5 USB_DP 32 DP os ncer. ce
GND =
Bl e 6223B-UUD ano ]|
-0
ANT1 L NG
ANTENNA ) ne 22
il GND 28
4 GND —“I
ANT1
10 _— NC ’_%
11 = NC —;g
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II
b w
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- g
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11. Recommended Reflow Profile

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

Slope: 1~2S°C/sec max.

(217°C to peak ) peak 1 250°C
Ramp down rate :
217°C Max , 2,5°C/sec.
Preheat : 150~200°C /
60~120 sec 40~70 sec

\ Ramp up rate :

Max , 2,5°C/sec.

12. RoHS compliance

All hardware components are fully compliant with EU RoHS

directive

Time (sec)
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13. Package

13.1 Reel

A roll of 1500pcs

module

Direction of unreeling

carrier Tape

OOCUOOOOOOOOOOOOOOOOO OO0 0O00O0

C T o] o] o]
ver
ove ape XXXX XXXX XXXX
XXXXXO XXXXX9 XXXXX9
XX-XXXXX XX-XXXXX XX-XXXXX
UTT-ug FUTT-Uyg FUTT-Uyg

13.2 Packaging Detail

the take-up package

Using self-adhesive tape
Size of black tape: 24mm*24.4m. The cover tape: 21.3mm*24.4m
Color of plastic disc: blue

FN-LINK TECHNOLOGY LIMITED 21
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NY bag size:450x415mm Internal box size: 350x350x35mm

e

Carton size: 370x360x210mm

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

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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