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Revision History
Version | Date Contents of Revision Change Draft | Checked | Approved
V1.0 2023/11/21 | New version LXP Z1 Qjp
V1.1 2024/08/16 | Add Certificate No LXP LXY QJP
V1.2 2025/02/18 | Update Layout Recommendation LXP 77Q QJP
V1.3 2025/04/21 | Update Marking Description LXP 77Q QJP
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1. General Description

1.1 Introduction

6220HL-IF is an embedded high-performance Wi-Fi+BLE module, which adopts the Realtek XMC1R-CGT

chip platform solution. 6220HL-IF

is an integrated PCB on-board antenna and an external false. The module

is mainly applicable to smart home appliances, home automation, industrial Internet and other Internet of

Things applications.

1.2 Description

Model Name

6220HL-IF

Product Description

Support Wi-Fi/Bluetooth functionalities

Dimension

LxWxH:33x18x3.12 mm

Wi-Fi Interface

SDIO device, SPI, UART, GPIO, PWM, 12C

Operating temperature

-20° Cto+85° C

Storage temperature

-40° Cto 125° C
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2. Features

General
Complete 802.11n solution for 2.4GHz band
CMOS MAC, Baseband PHY, and RF in a single chip for 802.11b/g/n compatible WLAN
Compatible with 802.11n specification

Maximum data rate 26Mbps in 802.11g and 65Mbps in 802.11n

|

|

|

B Backward compatible with 802.11b/g devices while operating in 802.11n mode

|

B 65Mbps receive PHY rate and 65Mbps transmit PHY rate using 20MHz bandwidth
|

802.11i (WPA, WPA2). Open, shared key, and pair-wise key authentication services

Host Interface
B Support SDIO 2.0 High Speed mode

Bluetooth Features
B Bluetooth Smart Ready (Bluetooth Low Energy) supporting BT4.2 BQB
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3. Block Diagram
3.3V
ANT
) p|O /SPI
) GP|O
) 12C
) pWM
&) UART
A0MHZ
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
WiFi: DSSS DBPSK/DQPSK/CCK
Modulation
OFDM BPSK/QPSK/16QAM/64QAM
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
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- 1Mbps PER @ -91 dBm <-83
SISO Receive Sensitivity| -  2Mbps PER @ -89 dBm <-80
(11b,20MHz) @8% PER - 5.5Mbps PER @ -87 dBm <79
- 11Mbps PER @ -85 dBm <76
- 6Mbps PER @ -87 dBm <-85
- 9Mbps PER @ -86 dBm <-84
- 12Mbps PER @ -84 dBm <-82
SISO  Receive Sensitivity
- 18Mbps PER @ -82 dBm <-80
(11g,20MHz) @10% PER
- 24Mbps PER @ -79 dBm <77
- 36Mbps PER @ -75 dBm <73
- 48Mbps PER @ -71 dBm <-69
- 54Mbps PER @ -70 dBm <-68
- MCS=0 PER @ -87 dBm <-85
- MCS=1 PER @ -84 dBm <-82
- MCS=2 PER @ -82 dBm <-80
SISO Receive Sensitivity| - MCS=3 PER @ -79 dBm <77
(11n,20MHz) @10% PER - MCS=4 PER @ -75 dBm <73
- MCS=5 PER @ -71 dBm <-69
- MCS=6 PER @ -70 dBm <-68
- MCS=7 PER @ -69 dBm <-67
802.11b : -8 dBm
Maximum Input Level
802.11g/n : -20 dBm
4.2 Bluetooth Specification
Feature Description
General Specification
Bluetooth Standard Bluetooth V4.2
Antenna Reference Small antennas with 0~2 dBi peak gain
Frequency Band 2400 MHz ~ 2483.5 MHz
Number of Channels 40 channels
Modulation GFSK
RF Specification
Min(dBm) Typical(dBm) Max(dBm)
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Output Power (Class 1) 2.5 4.5 6.5
Sensitivity @ BLE=1% %
for GFSK (1Mbps)
Maximum Input Level GFSK (1Mbps):-20dBm
5. Pin Definition
5.1 Pin Outline
<TOP VIEW >
CHN2
MODULESE-22X25
23 pin
3 p ND —{22 |1
"-'-".-_‘é?ﬁ'{o.-"'-'j.-'-.‘ ‘. 21 CPDA_‘&’SD_CIJ(
0:Homal operation mode — Grioao | GPIOA_18 |——
lienterinte fest/debug med  GPIOA_I . N— 1 S— T GPIDAISS0 D2 e
L'-'-'-""mc:!.:z‘ ''''''' 3-“'"'—7-‘-' | 19 GPIOA_1&/SD_D3 L o
GFIOA_2 GPIOA_16 module EX
GPIOA_4 & T8 GRIA TS CRD
GPIOA_4 GPIOA_17
5 7 GPIOA_20/SD_D1
GPIOA_T GPIOA_20
& 16 GPIOA_19/50_D0
GPIOA_B GPIOA_18
§ o M éﬁl zl EI il EI z
i ek 902 2 @ 4o
5 55 566 886
. .;' Q‘ - ~ . - H'.II
g 5"'2:
O 2‘% VDD_IN
E E §:3 H cz7 l l c31
:'E - 2 E 4. TuF 0.AuF
o < B Q
IR
)58
S| 1=
b H
Dem
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5.2 Pin Definition details
NO. | Name Type | Description Voltage
JTAG_CLK/ UART1 IN/PWMO, power on requires
1 GPIOA 0 /0
low level: normal start mode
JTAG _TMS/UART1 OUT/PWMI, power on requires
2 GPIOA 1 /0 GPIOA 1
low level: EFUSE normal import mode
3 GPIOA 2 /O | JTAG TDO/UART1 IN/SPI CS/12C_SCL/PWM2
4 GPIOA 4 /O | JTAG TRST/UARTI1 CTS/SPI MOSI/ PWM4
UARTO_IN/ PWM7
5 GPIOA 7 I/0
Communication RX
UARTO_IN/ PWMS
6 GPIOA 8 I/0
Communication RX
SDIO_INT/ UARTO _OUT/PWM2
7 GPIOA 14/SDIO_INT /0
Communication TX
UARTO_IN/ PWM7
8 GPIOA 13 I/0
Communication RX
9 CHIP_EN Module enable
10 | GPIOA 9 /0
11 | GPIOA 10 I/0
12 | GPIOA 11 /O
13 | GPIOA 12 1/0
Power,
14 | VDD IN The maximum output current of the external power
supply is recommended to be 500 mA and above.
15 | GND Ground connections
SD DO/SPI M_DO/UART2 CTS/SPI MOSI/I2C_SC
16 | GPIOA 19/SD DO 1/0
L/PWM7
SD DI1/SPI_M_DI1/UART2_RTS/SPI_MISO/I2C_SD
17 | GPIOA 20/SD D1 I/0
A/PWMO
18 | GPIOA 17/SD_CMD /O | SD CMD/SPI M _D2/PWM5
SD D3/SPI M CLK/UART2 OUT/SPI SCL/
19 | GPIOA 16/SD D3 /O | 12C_SDA/PWM4
Commissioning TX
SD D2/SPI M_CS/UART2 IN/SPI_CS/I2C SCL/
20 | GPIOA 15/SD D2 /O | PWM3
Commissioning RX
21 | GPIOA 18/SD _CLK I SD CLK/SPI M D3/PWM6
22 | GND - Ground connections

FN-LINK TECHNOLOGY LIMITED
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P:POWER LINPUT O:OUTPUT

explain:

GPIOO0 power-on instant, do not pull high, or enter the down load mode.

B Module startup configuration table:

CHIP_EN

GPIOA 0

GPIOA 13

Normal operation mode

1

0

0OR1

URAT download mode

0->1

1

1

B GPIO1 power-on instant, do not pull high, otherwise the efuse configuration will fail to import and affect

the normal operation of the module.

B GPIO23 power-on instant, do not pull high, otherwise it will affect the normal operation of the module

6. Electrical Specifications

6.1 Power Supply DC Characteristics

MIN TYP MAX Unit
Operating Temperature -20 25 85 deg.C
VCC33 3.0 3.3 3.6 v
6.2 Power Consumption
model Mcu status describe TYP Unit
shutdown 10 uA
Deep sleep 30 uA
Standby Power-gated 200 uA
Sleep Clock-gated WLAN off 450 uA
MCU Active 9 mA
WLAN on(beacon only) MCU sleep 58 mA
WLAN asoc idle(2.4G),RF ON MCU sleep DTIM=1 3 mA
WLAN asoc idle(2.4G),RF ON MCU sleep DTIM=3 2 mA
BT activetWLAN active MCU sleep 60 mA
FN-LINK TECHNOLOGY LIMITED 11
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6.3 Power On Sequence
‘TPRDV‘
VD33x 7
3.3V
VDD_IO
- 3.3V
CHIP_EN
TCLK
' >
TCOTE 1 1V
—_— >
Tboot
CPU boot time L—}

Symbol Parameter Minimum Typical Maximum Unit
TPRDY 3.3V ready time 0.6 0.6 1 ms
Tew Internal ring clock stable time after 3.3V ready 1 ms
Teore Core power ready time 1.5 1.5 ms
Thoot Application ready time ms

Vst Shutdown occurs after CHIP_EN lower than this voltage 0 0 1.65 v
Trst The require time that CHIP_EN lower than Vgsr - 10 - us

6.4 Interface Circuit time series
6.4.1 Resume from Standby
VD33x 3.3v
»
VDD_IO 3.3v
>
CHIP_EN
»
A
Wake up by
GPIO or Timer
>»
JU gy iigyiguy
¢ Teore ) 1.1v
| A -
»
) ‘ Tboot
CPU boot time | ul
|‘ >
>
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6.4.2 Shutdown Sequence
VD33x 3.3V
§ >
VDD_IO 33V |
v | >
RST |
cHipEN &
e >
TRST ! i i‘ TRSTact TCLK
RCO | >
I ] >
1.1V Teore 1.1V
i | >
CPU Available ' Thoot

Shutdown process —

7. Size reference

7.1 Module Picture

——» Shutdown to resume process

LxW:33x18(*0.2) mm

T

HHHHHHRAH,

£
£

H:3.12(+0.2) mm

I

3.12:02 |

Weight

2.37g

Note: Module Picture the actual shipment shall prevail

FN-LINK TECHNOLOGY LIMITED
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7.2 Marking Description

—r-cirn<

6220HL-IF
CMIIT ID:24)43723T842

TYERD N ZE . 112233445566;FG6220HLIF-00

1. Fn-Link FE#5 logo

2. HLZY: 6220HL-IF

3. CMIIT ID:24J43T23T842

4. HERY: YRR HUNCAN “wifi mac Hubb; SRS

. 112233445566;FG6220HLIF-00 (MAC bk DASE Fr A

----- BT MAC 7£ WIFI MAC i F+1 (WIFL #ihEREBk 1, AfgS BT Hihk R ) 4+
N TN AN

7.3 List of certified information

Certification project Certificate number

SRRC 24J43T23T842
FCC TBD
CE TBD
IC TBD
NCC TBD
KCC TBD
TELEC TBD
Brazil TBD
Argentina TBD
Japan TBD
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7.4 Layout Recommendation

6220HL-IF

——4.98—

I

4.1

13.22

11.04

1.4
|

—==za ]

L
3.0
!

—=1 3.00 =—

~=—5.06—
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8. The Key Material List

Item Part Name Description Manufacturer
1 Chipset RTL8720CF-VA2-CG QFN40,5x5mm Realtek
6220HL-IF-V2.0 ¥ i (15 ,FR4,4 2@
2 PCB fL,E i TG150,4k 4 2 v ” , 16 # | XY-PCB,KX-PCB,SL-PCB,Sunlord
F,18x33x1.0mm
3 Crystal 2016 40MHZ,12PF,+ 10PPM TST,HOSONIC,TKD,ECEC,JWT
4 Shielding 6220HL-IF Shielding fER N 138

9. Reference Design

CN2
MODULES6-22X25

ND L{h

H GPIOA_D 1 i 21 GPIOA_18ED_CLK
b:Warma} oparation mods —————————=—— GPIOA D ! e e T ] e ———
l:entarinte gest/debug mod GPIOA_1 i 1 20 GPIDA_1550_D2 2
L GPIOA_1 " GPIOA_15 mOdue T
fmem s P it - % GPIOA_1&/SD_D3 B 5
GFIOA_2 GPIOA_16 modula BX
GPIOA_4 4 18 GFIOA_TTIS0_CHO
GFIOA_4 GPIDA_1T
GPIOA_20/SD_D1
5 GPRIOA_T GPIOA_20 12 = =
& 18 GPI0A_1950_D0

GFIOA_8 GPIDA_19
Sassasas G
. ?-I 'JI = . ?-I ZZI ?-‘I
HEE e o B e
2 QL8 2 0 2 9 5 g
. oL o =L o o o (8 g =
:3 80 38 0 O ol
:I“- - ﬂ.]: l:l" - ~ . - H'.II
: :J -v| - - - - r|
. - — —
: = z
TE Hsh
E 2 3 2‘% WDD_IN
: 8 "
L E §:° . c27 l ca1
E|ales 4TUF 0.uF
| B 1o

1

2 - ==
- .-
2 EjEs
Tl ol
. = ow
Wi, o
Og -
s :

e

---------
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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

60~120 sec

‘\ Ramp up rate :

Max , 2,5°C/sec. Time (sec)

60~150 sec

11. RoHS compliance

All hardware components are fully compliant with EU RoHS directive

FN-LINK TECHNOLOGY LIMITED 17
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12. Package

12.1 Reel

A roll of 1500pcs

Reel module

/ / Direction of unreeling

carrier Tape

OOOJOOOOOOOOOOOOOOOOOOOOOOO

Cover Tape

12.2 Carrier Tape Detail

ITEM| W | AO | BO| D E F|F1 | KO| PO| P2 | P T
DIM| 44 |16.0024.00 1.5 | 1.75/20.2|40.4(3.60 | 4.0 | 2.0 (24.0|0.30
TOLE| %3 Ho0.15/0.15] 35 [£0.1 H0.1500.10 [+0.10{+0.1 |+0.15/+0. 1 [+0.05

i
e e = I e A A 1

BO

Ji

L 0066060066640 bb0bbbbbdod — 1
i ——

Ao

)
] = e

|
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12.3 Packaging Detail

the take-up package

j§

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

the cover tape

:21.3mm*32.6m

NY bag size:450mm*415mm

The packing case size:360*210*370mm

size : 350*350*35mm

FN-LINK TECHNOLOGY LIMITED
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12.4 Tray

Use pallet packaging for less than 300 pieces

Tray - A

Antistatic bag

— —— —— —
|
F N R S S N Y N— O —

x
[
- X
[ —

by  — — afy

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

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

e) Baking is required if conditions b) or ¢) are not respected

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

FN-LINK TECHNOLOGY LIMITED 20
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