SPECIFICATION

REEH: Pl

7= A AR5

SKI.WB800D80U.2_D40L
IEEE 802.11 a/b/g/n/ac/ax 1T1R USB Wi-Fi

Integrated BLE 5.4

Approved by Shikun

Checked by ##%

Rechecked by %t

Approved by ik

TiTys

el £

D
Gl hy

Please send the original back to us after you have approved and signhed.

B PR NGEB R A A

Approved by customer

Comments #fiiliE K.

Approved by #tHE%T

Company’s seal ifi#

Customer’s Name:

FRAL CVTE Frf, AXREARBRELIE. RELT, EAHRIANASBMEABRE HIFERE.




REVISION HISTORY

VERSION DATE BOARD ID PAGE DESCRIPTI AUTHOR
ON

V1.0 2023.06.19 SKI.WB800D80U.2_D40L ALL First Issued Lizhiming
A23121

V1.1 2023.09.07 SKI.WB800D80U.2_D40L ALL Update Chengiaofeng
A23121 Description

V1.2 2023.09.26 SKI.WB800D80U.2_D40L ALL Update Chengiaofeng
B23365 Description

V1.3 2023.11.10 SKI.WB800D80U.2_D40L ALL Update Chengiaofeng
B23365 Description

WAL CVTE Fif, ZCRENEBEIAE. RERY, EMANSAN ASBMEMHERE HIFEE.




Hx
8 (o o oo ¥ ot o o Q11 2
B Y V1LY P 2
3. Block Diagram (ZEAAEI]) oveie i e ans 3
4. Package Outline and Mounting (AMEKZERT) v, 3
5. Pin DefiNitioN CIITE X)) tuirieiiiiiitite et e et et e et e e et et e e e et e et e s e e ettt ea e s et e e e e e aeaeaeeaenenees 4
LT oo Yo (¥ ot ol =T (BT X L3 5
7. KeY Materials (ToB Bl ) i e 6
8. General Requirements (oK) o.iuiriiiiii e 6
9. Electrical Characteristics (HLARFTE) vivniriiiiie i e e e e e e e e e e e e eaeens 6
9.1 IEEE 802.11b SeCHiON (2.4GHZ) ittt it i e e e et et et ettt aaee e 7
9.2 IEEE 802.119 Section (2.4GHZ) ...uiiiiiiiiiiiiiii i 8
9.3 IEEE 802.11n HT20/40 SectionN(2.4GHZ) ...cciiiiiiiii i i i e e e 9
9.4 IEEE 802.11ax HE20/40 Section (2.4GHZ) ...cciiiiiiiiiiiii i aaea 10
9.5 TEEE 802.11a SecCtion (5GHZ) .iuiiiiiiiiiiiiiiiiiiii s s s s s n s e s 11
9.6 IEEE 802.11n HT20/40 SectioN(5GHZ) ...viiiriiiii i a e naneaaneas 12
9.7 IEEE 802.11ac VHT20/40 SecCtioN(5GHZ) .iiviiiiiiiii i i i i i e 13
9.8 IEEE 802.11ax HE20/40 Section(5GHZ) ..icviiiiiiiiii i aaea 14
9.9 BlUEBTOOTN S ON Lottt 15
10. Reference DESIgN (BT ) ciuiniiii it as 16
10.1 DC Electrical Characteristics (BT TEFTE) vvvvnieeiiiiii e ee e e e 16
10.2 Referenceschematic (B2 R B ) 1iiiiiiiiiiiiii ittt e e e a et e e arees 17
11. Mechanical,Environmental and Reliability Tests .....cccvviiiiiiiiiii 18
S T Lo I PPN 20
1 O PP 21
G T 21
BTy QPP 21
1

QR-ZZP3-017A
JREL CVTE B, AXREWARREINE. RERY, FEMARRMARR MRS HIAMERE.



1. Introduction (fijf})

SKI.WB800D80U.2_D40L module is based on AIC8800D40L solution.
SKI.WB800D80U.2_D40L is a WiFi6/BLE5.4 combo low-power, high-performance and
high-integrated dual band wireless communication module which is designed for
meeting the customers’ needs of small size and low cost. This module supports both
WLAN and BLE functions. Its WLAN function supports the USB2.0 interface, and the
module meets the requirements of standard protocol IEEE 802.11 a/b/g/n/ac/ax.
Such units as power management, power amplifier and low-noise amplifier are
integrated in the main chip of the module. Its WLAN PHY rate is up to 286.8Mbps@TX.
The module can be applied in smart sound boxes, set-top boxes, game machines,
printers, IP cameras, tachographs, and other smart equipment. This documentation
describes the engineering requirements specification.

SKI. WBS0ODSOU. 2_D4OLAHe it T+ ATC8800D40L J5%E. SKI. WBSOODSOU. 2 DAOLJE—3k Wi-Fi6/BLES. 4
HEMRIIFE. mbERe. SRR DI BB E R, B i 2% P /NRSE L AR 1 75 R i it
A HLFWLAN MIBLETHAE . WLAN Thfg 4%USB2. 0 4211, i/ IEEE 802. 11 a/b/g/n/ac/ax Rk
WK . ARSCRSHR T TREZE RV .

2. Features (4%)

IEEE Std. 802.11a
IEEE Std. 802.11b
IEEE Std. 802.11g

Reserving System
IEEE Std. 802.11n

Bl
o IEEE Std. 802.11ac
IEEE Std. 802.11ax
BLE5.4
Chip Solution
AIC8800D40L
SRR
Band
. 2.4GHz/5G
BB vE: JEKH: 2400-2483.5MHz. 5150-5350MHz. 5725-5850MHz

Dimensions

R~

Antenna

RE

Installation Mode
BETTA

Remark

#IE

13.0mmx12.2mmx1.8mm

Stamp Hole or Ipex

SMD
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3. Block Diagram (ZHHER)

VBAT

AIC8800D40L

5G-T/RX

}

USB2.0 Diplexer le———— ANTO

5725-5850MHz

UART 2402~2480MHz
- 24G-T/RX 1 2412~2462MHz
5150-5250MHz
GPIO i 5250-5350MHz
: 5470-5725MHz

Figure 1 SKI.WB800D80U.2_D40L Block Diagram

4. Package Outline and Mounting (4MERZER)

?J—IEEDT;| E E
B . § =ttremer |
PIN 10 b p2-9080 :':| :[L{
| | f | oy
- 2e AT 1@0
2 Eiomi §QL_|F : {igg
L N Fh SRR koY
i 2'220%43:— b 2'4522—1,1U$AL—% .&?_f
RAEMAE  FRLB MR E] 1R 28 AL E]
EE: 1. BACNmm;
2. BHAMERSFAZENE0.2mm, & RFREA ZEN+£0.2mm;
3. PHEEZER: <0.15mm;
4. bAREEESIE: EUUREIERR/MESMEK Imm;
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Pin Definition (B|fHE )

PIN SYHBo DESCRIPTION
1 GND Ground
2 | waweraw
3 WLAN_ANT BTBT(X”T‘%)

- (NC)(FRER)
4 GND Ground
5 UART1_RTS UART1_RTS
6 UART1_CTS UART1_CTS
7 UART1_TX UART1_TX
8 UART1_RX UART1_RX
9 HOST_WAKE_BT HOST_WAKE_BT, High active
10 BT_WAKE_HOST BT_WAKE_HOST, High active
11 VBAT Voltage Input of Main Power Supply
12 USB_DM USB_DM
13 USB_DP USB_DP
14 GND Ground
15 NC Keep Floating
16 NC Keep Floating
17 NC Keep Floating
18 PWR_EN Power Enable/Disable, High active
19 HOST_WAKE_WL HOST_WAKE_WL, High active
20 WL_WAKE_HOST WL_WAKE_HOST, High active
21 UARTO_TX UARTO_TX
22 UARTO_RX UARTO_RX

QR-ZZPJ-017A
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6. Product Pictures (& KA

P SKI.WB300D80U.2

. . L] .
- -
v .
-

-ae

LA (Bottom view)
ZLE[I I«

(D AETHEARTR N PCB RS,
(2> EEOITHEA TR S
(3)  HMOAAERE TR, EAE L,

27 i ) B S AR EAR IR EE ™= i JE AR L

RREHOE IS 2 S A AR RN BUE IR R B W& AT B MR TE 4 B B BOR M 2 B,
RABET RN M BRRE R B A& L4 B BB AN E SR T
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7. Key Materials GGEg%%)

S R 2R i) /PR B
1 SRR R AIC8800D40L QFN48 AIC
2 PCB SKI.WB800D80U.2 B23365 | FR-4,4LAY
3 E AR A 40MHz,£10ppm, 2016 40MHz JWT,MDH,TXC,Murata
o 1608 Dual-band, dual-
4 LA mode 2.4GHz/5GHz WLAN 2.4GHz/5GHz | Sunlord,ACX,TDK,PSA

8. General Requirements (—&EXK)

No. Feature Description
8-1 Operation Voltage TAfH/EiEkH 3.3v£0.3
8-2 Current Consumption kIR 1000mA
8-3 Ripple 4 <10%

8-4 Operation Temperature ARG -20°C to +60°C
8-5 Antenna Type K257 External antenna
8-6 Interface USB2.0/UART
8-7 Storage Temperature f7fifiRE -40°Cto +85°C

9. Electrical Characteristics (HBS41H)

BRAED AU, B ARIVEIRIERAE T A& N T
WS 25C£5C;
HJRHL T : S ENHE 3.3V (£10%)
The Test for electrical specification was performed under the following condition unless

otherwise specified.

Ambient condition Temperature :25°C + 57C;

Power supply voltages: 3.3V (+10%) input power at the Module;

QR-ZZPJ-017A
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9.1 IEEE 802.11b Section (2.4GHz)

Items

Contents

Specification

IEEE802.11b

Mode CCK
Channel CH1 to CH13
Data rate 1,2,5.5, 11Mbps
TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels at each rate 14 16 18 dBm
(1Mbps~11Mbps)
2. Spectrum Mask @ target power
1) fc £11MHz to £22MHz - - -30 dBr
2) fc > £22MHz - - -50 dBr
3. Constellation Error(EVM)@ target power
1) 1Mbps - - -9.11 dB
2) 2Mbps - - -9.11 dB
3) 5.5Mbps - - -9.11 dB
4) 11Mbps - - -9.11 dB
4. Frequency Error -20 - 20 ppm
RX Characteristics Min. Typ. Max. Unit
5. Minimum Input Level Sensitivity
1) 1Mbps (FER =8%) - -95 -83 dBm
2) 2Mbps (FER =8%) - - -80 dBm
3) 5.5Mbps (FER =8%) - - -79 dBm
4) 11Mbps (FER =8%) - -87 -76 dBm
6. Maximum Input Level (FER =8%) -10 - - dBm
7
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9.2 IEEE 802.11g Section (2.4GHz)

Items Contents
Specification IEEE802.119g
Mode OFDM
Channel CH1to CH13
Data rate 6,9, 12,18, 24, 36, 48, 54Mbps
TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels
1) For antenna port (54M) 13 15 17 dBm
2. Spectrum Mask @ target power
1) at fc +/-11MHz - - -20 dBr
2) at fc +/-20MHz - - -28 dBr
3) at fc > +/-30MHz - - -40 dBr
3 Constellation Error(EVM)@ target power
1) 6Mbps - - -5 dB
2) 9Mbps - - -8 dB
3) 12Mbps - - -10 dB
4) 18Mbps - - -13 dB
5) 24Mbps - - -16 dB
6) 36Mbps - - -19 dB
7) 48Mbps - - -22 dB
8) 54Mbps - - -25 dB
4 Frequency Error -20 - 20 ppm
RX Characteristics Min. Typ. Max. Unit
5 Minimum Input Level Sensitivity
1) 6Mbps (PER <10%) - -90 -85 dBm
2) 9Mbps (PER <10%) - - -84 dBm
3) 12Mbps (PER <10%) - - -82 dBm
4) 18Mbps (PER <10%) - - -80 dBm
5) 24Mbps (PER <10%) - - -77 dBm
6) 36Mbps (PER <10%) - - -73 dBm
7) 48Mbps (PER <10%) - - -69 dBm
8) 54Mbps (PER <10%) - -74 -65 dBm
8
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9.3 IEEE 802.11n HT20/40 Section(2.4GHz)

Items

Contents

Specification

IEEE802.11n HT20/40@2.4GHz

Mode OFDM
Channel HT20:CH1 to CH13
HT40:CH3 to CH11
Data rate (MCS index) MCS0/1/2/3/4/5/6/7
TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels (Calibrated)
1) For antenna port (MCS7) 12 14 16 dBm
2. Spectrum Mask @target power
1) at fc +/-22MHz - - -20 dBr
2) at fc +/-40MHz - - -28 dBr
3) at fc > +/-60MHz - - -45 dBr
3. Constellation Error(EVM)@ target power
1) MCSO - - -5 dB
2) MCs1 - - -10 dB
3) MCS2 - - -13 dB
4) MCS3 - - -16 dB
5) MCs4 - - -19 dB
6) MCS5 - - -22 dB
7) MCS6 - - -25 dB
8) MCS7 - - -28 dB
4. Frequency Error -20 - 20 ppm
RX Characteristics Min. Typ. Max. Unit
5. Minimum Input Level Sensitivity HT20 HT40
1) MCSO0 (PER <10%) - -87 -82 -79 dBm
2) MCS1 (PER £10%) - - -79 -76 dBm
3) MCS2 (PER <10%) - - -77 -74 dBm
4) MCS3 (PER <10%) - - -74 -71 dBm
5) MCS4 (PER <10%) - - -70 -67 dBm
6) MCS5 (PER <10%) - - -66 -63 dBm
7) MCS6 (PER <10%) - - -65 -62 dBm
8) MCS7 (PER <10%) - -70 -64 -61 dBm
6. Maximum Input Level (PER <10%) -20 - - dBm
9
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mailto:HT20/40@2.4GHz

9.4 1EEE 802.11ax HE20/40 Section (2.4GHz)

Items Contents
Specification IEEE802.11ax HE20/40@2.4GHz
Mode OFDMA
HE20:CH1 to CH13
Channel

HE40:CH3 to CH11

Data rate (MCS index)

MCS0/1/2/3/4/5/6/7/8/9/10/11

TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels (Calibrated)
1) For antenna port (MCS11) 11 13 15 dBm
2. Spectrum Mask @VHT20/VHT40/VHT80
target power
1) at fc +/-11MHz/21MHz/41MHz - - -20 dBr
2) at fc +/-20MHz/40MHz/80MHz - - -28 dBr
3) at fc +/-30MHz/60MHz/120MHz - - -40 dBr
3. Constellation Error(EVM)@ target power
1) MCSO - - -5 dB
2) MCs1 - - -10 dB
3) MCS2 - - -13 dB
4) MCS3 - - -16 dB
5) MCs4 - - -19 dB
6) MCS5 - - -22 dB
7) MCS6 - - -25 dB
8) MCS7 - - -27 dB
9) MCS8 - - -30 dB
10) MCS9 - - -32 dB
11) MCS10 - - -34 dB
12) MCS11 - - -35 dB
4. Frequency Error -20 - 20 ppm
RX Characteristics Min Typ. Max. Unit
5.Minimum Input Level Sensitivity HE20 HE40
1) MCSO (PER =<10%) - -87 -82 -79 dBm
2) MCS1 (PER <10%) - - -79 -76 dBm
3) MCS2 (PER <10%) - - -77 -74 dBm
4) MCS3 (PER <10%) - - -74 -71 dBm
5) MCS4 (PER =<10%) - - -70 -67 dBm
6) MCS5 (PER <10%) - - -66 -63 dBm
7) MCS6 (PER <10%) - - -65 -62 dBm
8) MCS7 (PER <10%) - - -64 -61 dBm
9) MCS8(PER £10%) - - -59 -56 dBm

QR-ZZPJ-017A
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mailto:HE20/40@2.4GHz

10) MCS9(PER <10%) - - -57 -54 dBm
11) MCS10(PER <10%) - - -54 -51 dBm
12) MCS11(PER £10%) - -59 -51 -49 dBm
6. Maximum Input Level (PER <10%) -30 - - dBm
9.5 IEEE 802.11a Section (5GHz)
Items Contents

Specification

IEEE802.11a

Mode

OFDM

Channel

CH36 to CH165

Data rate (MCS index)

6,9, 12, 18, 24, 36, 48, 54Mbps

TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels (Calibrated)
1) For antenna port (54M) 12 14 16 dBm
2. Spectrum Mask @VHT20/VHT40/VHT80
target power
1) at fc +/-11MHz/21MHz/41MHz - - -20 dBr
2) at fc +/-20MHz/40MHz/80MHz - - -28 dBr
3) at fc +/-30MHz/60MHz/120MHz - - -40 dBr
3. Constellation Error(EVM)@ target power
4) MCS3 - - -16 dB
5) MCs4 - - -19 dB
6) MCS5 - - =22 dB
7) MCS6 - - -25 dB
8) MCS7 - - -27 dB
9) MCS8 - - -30 dB
10) MCS9 - - -32 dB
4. Frequency Error -20 - 20 ppm
RX Characteristics Min Typ. Max. Unit
5.Minimum Input Level Sensitivity
1) 6Mbps (PER =10%) - -90 -82 dBm
2) 9Mbps (PER =10%) - - -81 dBm
3) 12Mbps (PER =10%) - - -79 dBm
4) 18Mbps (PER =10%) - - -77 dBm
5) 24Mbps (PER =10%) - - -74 dBm
6) 36Mbps (PER =10%) - - -70 dBm
7) 48Mbps (PER =10%) - - -66 dBm
8) 54Mbps (PER =10%) - -74 -65 dBm
6. Maximum Input Level (PER <10%) -30 - - dBm
11
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9.6 IEEE 802.11n HT20/40 Section(5GHz)

Items

Contents

Specification

IEEE802.11n HT20/40@5GHz

Mode OFDM
Channel HT20:CH36 to CH165
HT40:CH38 to CH163
Data rate (MCS index) MCS0/1/2/3/4/5/6/7
TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels (Calibrated)
1) For antenna port (MCS7) 12 14 16 dBm
2. Spectrum Mask @target power
1) at fc +/-11MHz - - -20 dBr
2) at fc +/-20MHz - - -28 dBr
3) at fc > +/-30MHz - - -45 dBr
3. Constellation Error(EVM)@ target power
1) MCSO - - -5 dB
2) MCS1 - - -10 dB
3) MCS2 - - -13 dB
4) MCS3 - - -16 dB
5) MCs4 - - -19 dB
6) MCS5 - - -22 dB
7) MCS6 - - -25 dB
8) MCS7 - - -28 dB
4. Frequency Error -20 - 20 ppm
RX Characteristics Min. Typ. Max. Unit
6. Minimum Input Level Sensitivity
(each chain) 120 | HT40
1) MCSO (PER <10%) - -87 -82 -79 dBm
2) MCS1 (PER <10%) - - -79 -76 dBm
3) MCS2 (PER <10%) - - -77 -74 dBm
4) MCS3 (PER <10%) - - -74 -71 dBm
5) MCS4 (PER <10%) - - -70 -67 dBm
6) MCS5 (PER <10%) - - -66 -63 dBm
7) MCS6 (PER <£10%) - - -65 -62 dBm
8) MCS7 (PER £10%) - -68 -64 -61 dBm
6. Maximum Input Level (PER <10%) -30 - - dBm
12
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9.7 1EEE 802.11ac VHT20/40 Section(5GHz)

Items

Contents

Specification

IEEE802.11ac VHT20/40@5GHz

Mode

OFDM

Channel

VHT20:CH36 to CH165
VHT40:CH38to CH163

Data rate (MCS index)

MCS0/1/2/3/4/5/6/7/8/9

TX Characteristics Min. Typ. Max. Unit Remark

1. Power Levels (Calibrated)

1) For antenna port (MCS9) 11 13 15 dBm
2. Spectrum Mask @VHT20/VHT40/VHT80

target power
1) at fc +/-11MHz/21MHz/41MHz - - -20 dBr
2) at fc +/-20MHz/40MHz/80MHz - - -28 dBr
3) at fc +/-30MHz/60MHz/120MHz - - -40 dBr
3. Constellation Error(EVM)@ target power

1) MCSO - - -5 dB

2) MCS1 - - -10 dB

3) MCS2 - - -13 dB

4) MCS3 - - -16 dB

5) MCs4 - - -19 dB

6) MCS5 - - =22 dB

7) MCS6 - - -25 dB

8) MCS7 - - -27 dB

9) MCS8 - - -30 dB

10) MCS9 - - -32 dB
4. Frequency Error -20 - 20 ppm

RX Characteristics Min. Typ. Max. Unit
5.Minimum Input Level Sensitivity
VHT20 VHT40
(each chain)

1) MCSO (PER =<10%) - -87 -82 -79 dBm

2) MCS1 (PER <£10%) - - -79 -76 dBm

3) MCS2 (PER £10%) - - =77 -74 dBm

4) MCS3 (PER <10%) - - -74 -71 dBm

5) MCS4 (PER <10%) - - -70 -67 dBm

6) MCS5 (PER <10%) - - -66 -63 dBm

7) MCS6 (PER <10%) - - -65 -62 dBm

8) MCS7 (PER <10%) - - -64 -61 dBm

9) MCS8(PER <10%) - - -59 -56 dBm

13
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10) MCS9(PER <10%) - -61 -57 -54 dBm
6. Maximum Input Level (PER <10%) -30 - - - dBm
9.8 IEEE 802.11ax HE20/40 Section(5GHz)
Items Contents
Specification IEEE802.11ax HE20/40@5GHz
Mode OFDMA
T HE20:CH36 to CH165
HE40:CH38 to CH163
Data rate (MCS index) MCS0/1/2/3/4/5/6/7/8/9/10/11
TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels (Calibrated)
1) For antenna port (MCS11) 11 13 15 dBm
2. Spectrum Mask @VHT20/VHT40/VHT80
target power
1) at fc +/-11MHz/21MHz/41MHz - - -20 dBr
2) at fc +/-20MHz/40MHz/80MHz - - -28 dBr
3) at fc +/-30MHz/60MHz/120MHz - - -40 dBr
3. Constellation Error(EVM)@ target power
1) MCSO - - -5 dB
2) MCs1 - - -10 dB
3) MCS2 - - -13 dB
4) MCS3 - - -16 dB
5) MCs4 - - -19 dB
6) MCS5 - - -22 dB
7) MCS6 - - -25 dB
8) MCS7 - - =27 dB
9) MCS8 - - -30 dB
10) MCS9 - - -32 dB
11) MCS10 - - -34 dB
12) MCS11 - - -35 dB
4. Frequency Error -20 - 20 ppm
RX Characteristics Min. Typ. Max. Unit
5.Minimum Input Level Sensitivity HE20 HE40
1) MCSO (PER <10%) - -87 -82 -79 dBm
2) MCS1 (PER £10%) - - -79 -76 dBm
3) MCS2 (PER <10%) - - =77 -74 dBm
4) MCS3 (PER <10%) - - -74 -71 dBm
5) MCS4 (PER <10%) - - -70 -67 dBm
6) MCS5 (PER <10%) - - -66 -63 dBm
14
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7) MCS6 (PER <10%) - - -65 -62 dBm
8) MCS7 (PER £10%) - - -64 -61 dBm
9) MCS8(PER <10%) - - -59 -56 dBm
10) MCS9(PER <10%) - - -57 -54 dBm
11) MCS10(PER <£10%) - - -54 -51 dBm
12) MCS11(PER <£10%) - -59 -51 -49 dBm
6. Maximum Input Level (PER <10%) -30 - - - dBm
9.9 Bluetooth Section
Items Contents
Specification BLE
Number of Channel 0~39 Channels
Frequency Band 2.402 GHz ~2.480GHz
Min. Typ. Max. Unit Remark
1. Output Power - 7 - dBm
2. Gain step - 1.0 - dB
3. Receiver sensitivity (BER =0.1%)
3).Bluetooth LE receiver specifications - -95 -80
(PER =30.8%)
4. Maximum usable signal (BER =0.1%) - -5 -
5. C/I co-channel (BER<0.1%) - 4 11 dB
6. C/I 1MHz (BER<0.1%) - -14 0 dB
7.C/1 2MHz (BER<0.1%) - -42 -30 dB
8. C/I=3MHz (BER<0.1%) - -49 -40 dB
9. C/I Image channel (BER<0.1%) - -25 -9 dB
10. C/I Image 1MHz (BER<0.1%) - -50 -20 dB
11. Inter-modulation - -13 - dB
12. Out-of-band blocking
1). 30MHz to 2000MHz -10 - - dBm
2). 2000MHz to 2399MHz =27 - - dBm
3). 2498MHz to 3000MHz -27 - - dBm
4).3000MHz to 12.75GHz -10 - - dBm
13. Modulation characteristics
1). Aflavg KHz
2). Af2max (For at least 99.9% of all Af2max) - - - KHz
3). Aflavg /Af2avg - - - KHz
14. ICFT - - - KHz
15. Carrier frequency drift
1). One slot packet (DH1) -25 +15 +25 KHz
2). Two slot packet (DH3) -40 +15 +40 KHz
3). Five slot packet (DH5) -40 +15 +40 KHz
15
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4). Max drift rate - 6 20 KHz/50us
16. TX output spectrum(20dB bandwidth) - 922 1000 KHz
17. In-Band spurious emission

1). £2MHz offset - -45 -20 dBm
2). £3MHz offset - -48 -40 dBm
3). >+3MHz offset - -48 -40 dBm

10.

Reference Design (&%)

10.1 DC Electrical Characteristics (B HBS4ME)

QR-ZZPJ-017A

WAL CVTE FiA, ARENEBEAE. REARH, ETHRASAN ARBMETERE HIFUEE.

Symbol Description conditions Min Typ. Max. Unit
VDD33 Power supplies - 3.0 3.3 3.6 Vv
VDDIO I/0 input power supplies - 3.0 3.3 3.6 \Y
Ivbbp33 Power supply current - - - 800 mA
Ivbbio I/0 supply current - - - 50 mA

Vih High-level input VDDIO=3.3V VDDIO*0.6 - VDDIO+0.3 \Y
voltage 25
Vil Low-level input voltage VDDIO=3.3V -0.3 - VDDIO*0.25 \Y
High-level output VDDIO=3.3V VDDIO-0.4
Voh voltage - VDDIO+0.3 Y
Low-level output VDDIO=3.3V -0.3 0.4
Vol voltage - Y
Rpu Internal pull-up VDDIO=3.3V 40 75 190 kQ
resistor
Internal pull-down VDDIO=3.3V 40 75 190 kQ
Rpd resistor
16




10.2 Reference schematic (3%EHE)

UARTO RX

UART0 TX

WL WAKE HOST

HOST WAKE WL
CHIP EN
Y
Ve oe
CHD E R et ]l ]
— U3
NC/FLEE SR SK1. W1 72.7.4 24G& AEE
MMEaZUDD NC/TCECS SR SK1 WBB00DU2.7,ATC800D,2 4G&5 8G. STA A EfF.AIC
cAIHE gHZZZ
il 6 s EEE%E GXD
2 << 2420
ANTO Zlrro0 SBEB
BT ANT 3 e 2 oND ? USB DP
RF_1 e L ——
= wm i e = 12 USB DM
4 SEK¥gE UsBDM AT
GND S 14 E VIN
- el
EEEERS
SS=a00
— j=fie Rai= R
GND
B [ N
UART1 RTS
UART1 CTS
UARTI TX
UART1 RX
HOST WAKE BT
BT WAKE HOST

QR-ZZPJ-017A
JREL  CVTE Fif, ACRNAREIIE. RERV, EMARSNM AR MEMTE RS HIFUERE.



11.

Mechanical,Environmental and Reliability Tests

Test Items Test Conditions Qty Criteria Condition
The packed samples within
100Kg can be tested
Drop height: After drop test, the outer box and inner
11-1 Drop test | Face Side: 800/600/450mm 1xBox | box will not been broken by appearance
Edge line: 600/450/350mm visual inspection.
Drop time: 1 each Face and
edge.
X-Y-Z direction, first Frequency
changing from 10Hz to 30Hz to
10Hz,amplitude 0.75mm,
i . After test, the Appearance, Power EVM
Vibration 5 times vibrations, then
11-2 3 and Frequency error shall be satisfied
test frequency Changing from
with the specification.
30Hz to 55 Hz to 30 Hz,
amplitude 0.15mm, 5 time
vibration.
Impactacceleration: After test, the Appearance, Power EVM
11-3 Impact test 50m/sec; 3 and Frequency error shall be satisfied
Impact duration: 16ms: with the specification.
Impact times: 1000.
1. After soldering, the soldered area must
be covered by a smooth bright solder
layer, some deficiencies such as a small
Soldering temperature: . .
. amount of the pinhole, not wetting are
Soldering 235+5C
11-4 - 3 allowed, but the deficiencies can not be
ability test ) .
Soldering duration: .
in the same place;
2+0.5S
2. At least 90% of soldered area shall be
covered continuously by the soldering
material.
Leave samples in standard test condition
for 2 hours then test, the Appearance,
Humidity Leavesamplesin 40+3C,
11-5 3 Power, EVM and Frequency error
test 93% RH @ 96 hours

functional parameter shall be satisfied

with the test specification.

QR-ZZPJ-017A
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Thermostat

cabinet
High After test, leave samples in standard
temperature:
temperature condition for 1 hour and test, Power, EVM
11-6 55+5C 60
load life test and Frequency error shall be satisfied
Applied voltage: with the test specification.
110% rated voltage Working
duration: 200 hour (Supply
Voltage Cycle 23h power
on,1h power off)
High After test, the Appearance, Power, EVM
Temperature: 55+£5C
11-7 temperature and Frequency error shall be Satisfied
Samples work for 16 3
load test with the test specification.
hours
Low Leave samples in standard test condition
11-8 temperature Leave the samples in 3 for 2 hours then test, the Appearance,
storage -25+3'C@24 hours Power, EVM and Frequency error shall be
test satisfied with the test specification.
After test, leave the samples in standard
Low Leave samples in - diti d tested the A
° condition and teste e earance,
11-9 temperature 15i3, ce 2 hours, 3 PP
load samples’ function shall be Power, EVM and Frequency error shall be
oad test
normal, the let samples satisfied with the test specification.
work for 1 hour
After test, leave the samples in standard
Temperature One cycle duration condition and tested Power EVM and
-10+3C@3H
11-10 circle test @ 3 Frequency error shall be qualified and all
+3°
40£3°C @3H the characters shall be satisfied with the
Total cycle: 10x test specification.
Twice cycle duration During test, There will not been appeared
Continuous TP -10+£3C@4H
11-11 3 signal disconnection or interruption
test +60+3C@4H,
+25@2H@2H between DUT and AP.
Discharge voltage:
1kv C: 150pF The products can recoverable smoothly
11-12 ESD 3

Discharge resistance:
3309 Positivel0 times

1 time for each second

after ESD test.

QR-ZZPJ-017A

Mt CVTE  Frf, ASCHENARREALE .

19

RERV, FEAARRANANGUEFTRAZ HIFUEE.




Requirement per KDB996369 D03
2.2 List of applicable FCC rules

List the FCC rules that are applicable to the modular transmitter. These are the rules that specifically establish
the bands of operation, the power, spurious emissions, and operating fundamental frequencies. DO NOT list
compliance to unintentional-radiator rules (Part 15 Subpart B) since that is not a condition of a module grant
that is extended to a host manufacturer. See also Section 2.10 below concerning the need to notify host

manufacturers that further testing is required.3
Explanation: This module meets the requirements of FCC part 15C(15.247).

2.3 Summarize the specific operational use conditions

Describe use conditions that are applicable to the modular transmitter, including for example any limits on
antennas, etc. For example, if point-to-point antennas are used that require reduction in power or
compensation for cable loss, then this information must be in the instructions. If the use condition limitations
extend to professional users, then instructions must state that this information also extends to the host
manufacturer’ s instruction manual. In addition, certain information may also be needed, such as peak

gain per frequency band and minimum gain, specifically for master devices in 5 GHz DFS bands.
Explanation: The EUT has a FPC Antenna, and the antenna use a permanently attached antenna which is not
replaceable.

2.4 Limited module procedures

»

If a modular transmitter is approved as a “limited module,” then the module manufacturer is responsible
for approving the host environment that the limited module is used with. The manufacturer of a limited
module must describe, both in the filing and in the installation instructions, the alternative means that the
limited module manufacturer uses to verify that the host meets the necessary requirements to satisfy the

module limiting conditions.

A limited module manufacturer has the flexibility to define its alternative method to address the conditions
that limit the initial approval, such as: shielding, minimum signaling amplitude, buffered modulation/data
inputs, or power supply regulation. The alternative method could include that the limited module
manufacturer reviews detailed test data or host designs prior to giving the host manufacturer approval.

This limited module procedure is also applicable for RF exposure evaluation when it is necessary to

demonstrate compliance in a specific host. The module manufacturer must state how control of the product
into which the modular transmitter will be installed will be maintained such that full compliance of the
product is always ensured. For additional hosts other than the specific host originally granted with a limited
module, a Class Il permissive change is required on the module grant to register the additional host as a
specific host also approved with the module.

Explanation: The module is not a limited module.



2.5 Trace antenna designs

For a modular transmitter with trace antenna designs, see the guidance in Question 11 of KDB Publication
996369 D02 FAQ - Modules for Micro-Strip Antennas and traces. The integration information shall include
for the TCB review the integration instructions for the following aspects:

layout of trace design, parts list (BOM), antenna, connectors, and isolation requirements.

a) Information that includes permitted variances (e.g., trace boundary limits, thickness, length, width, shape(s),
dielectric constant, and impedance as applicable for each type of antenna);

b) Each design shall be considered a different type (e.g., antenna length in multiple(s) of frequency,

the wavelength, and antenna shape (traces in phase) can affect antenna gain and must be considered);

c) The parameters shall be provided in a manner permitting host manufacturers to design the printed circuit
(PC) board layout;

d) Appropriate parts by manufacturer and specifications;

e) Test procedures for design verification; and

f) Production test procedures for ensuring compliance.

The module grantee shall provide a notice that any deviation(s) from the defined parameters of the antenna
trace, as described by the instructions, require that the host product manufacturer must notify the module
grantee that they wish to change the antenna trace design. In this case, a Class Il permissive change
application is required to be filed by the grantee, or the host manufacturer can take responsibility through the
change in FCC ID (new application) procedure followed by a Class Il permissive change application.

Explanation: Yes, The module with trace antenna designs, and This manual has been shown the layout
of trace design, antenna, connectors, and isolation requirements.

2.6 RF exposure considerations

It is essential for module grantees to clearly and explicitly state the RF exposure conditions that permit a host
product manufacturer to use the module. Two types of instructions are required for RF exposure information:
(1) to the host product manufacturer, to define the application conditions (mobile, portable - xx cm from a
person’ s body); and (2) additional text needed for the host product manufacturer to provide to end users in
their end-product manuals. If RF exposure statements and use conditions are not provided, then the host
product manufacturer is required to take responsibility of the module through a change in FCC ID (new
application).

Explanation: This module complies with FCC RF radiation exposure limits set forth for an uncontrolled
environment, This equipment should be installed and operated with a minimum distance of 20 centimeters

between the radiator and your body." This module is designed to comply with the FCC statement, FCC ID is:
2AYHE-2404B



2.7 Antennas

A list of antennas included in the application for certification must be provided in the instructions. For modular
transmitters approved as limited modules, all applicable professional installer instructions must be included as
part of the information to the host product manufacturer. The antenna list shall also identify the antenna
types (monopole, PIFA, dipole, etc. (note that for example an “omni-directional antenna” is not considered
to be a specific “antennatype” )).

For situations where the host product manufacturer is responsible for an external connector, for example with
an RF pin and antenna trace design, the integration instructions shall inform the installer that unique antenna
connector must be used on the Part 15 authorized transmitters used in the host product. The module
manufacturers shall provide a list of acceptable unique connectors.

Explanation: The EUT has FPC Antenna, and the antenna use a permanently attached
antenna which is unique.

2.8 Label and compliance information

Grantees are responsible for the continued compliance of their modules to the FCC rules. This includes
advising host product manufacturers that they need to provide a physical or e-label stating “Contains FCC
ID” with their finished product. See Guidelines for Labeling and User Information for RF Devices - KDB
Publication 784748.

Explanation:The host system using this module, should have label in a visible area indicated the
following texts: “Contains FCC ID: 2AYHE-2404B, Contains IC: 26839-2404B”

2.9 Information on test modes and additional testing requirements5

Additional guidance for testing host products is given in KDB Publication 996369 D04 Module Integration
Guide. Test modes should take into consideration different operational conditions for a stand-alone modular
transmitter in a host, as well as for multiple simultaneously transmitting modules or other transmitters in a
host product.

The grantee should provide information on how to configure test modes for host product evaluation for
different operational conditions for a stand-alone modular transmitter in a host, versus with multiple,
simultaneously transmitting modules or other transmitters in a host.

Grantees can increase the utility of their modular transmitters by providing special means, modes, or

instructions that simulates or characterizes a connection by enabling a transmitter. This can greatly simplify a
host manufacturer’ s determination that a module as installed in a host complies with FCC requirements.

Explanation: Top band can increase the utility of our modular transmitters by providing instructions
that simulates or characterizes a connection by enabling a transmitter.



2.10 Additional testing, Part 15 Subpart B disclaimer

The grantee should include a statement that the modular transmitter is only FCC authorized for the specific
rule parts (i.e., FCC transmitter rules) listed on the grant, and that the host product manufacturer is
responsible for compliance to any other FCC rules that apply to the host not covered by the modular
transmitter grant of certification. If the grantee markets their product as being Part 15 Subpart B compliant
(when it also contains unintentional-radiator digital circuity), then the grantee shall provide a notice stating
that the final host product still requires Part 15 Subpart B compliance testing with the modular transmitter
installed.

Explanation: The module without unintentional-radiator digital circuity, so the module does not
require an evaluation by FCC Part 15 Subpart B. The host shoule be evaluated by the FCC Subpart B.



FCC STATEMENT :

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions:

(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that may
cause undesired operation.

Warning: Changes or modifications not expressly approved by the party responsible for
compliance could void the user's authority to operate the equipment.

NOTE: This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the
user is encouraged to try to correct the interference by one or more of the following
measures:

Reorient or relocate the receiving antenna.

Increase the separation between the equipment and receiver.

Connect the equipment into an outlet on a circuit different from that to which the

receiver is connected.

Consult the dealer or an experienced radio/TV technician for help.

FCC Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated
with minimum distance 20cm between the radiator & your body.



ISED Statement

This device complies with Industry Canada licence-exempt RSS standard(s). Operation is
subject to the following two conditions:

(1) this device may not cause interference, and

(2) this device must accept any interference, including interference that

may cause undesired operation of the device."

This equipment should be installed and operated with a minumum distance of 20 cm
between the radiator and your body.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils
radio exempts de licence. L'exploitation est autorisée aux deux conditions suivantes :

(1) l'appareil nedoit pas produire de brouillage, et

(2) I'utilisateur de I'appareil doit accepter tout brouillage radioélectrique

subi, méme si le brouillage est susceptible d'en compromettre le

fonctionnement."
Cet équipement doit étre installé et utilisé avec une distance minimale de 20 cm entre le
radiateur et votre corps.

MODIFICATION: Any changes or modifications not expressly approved by the grantee of
this device could void the user's authority to operate the device.

Toute modification non approuvé explicitement par le fournisseur de licence de I’ appareil
peut entrainer I’ annulation du droit de I’ utilisateur a utiliser I’ appareil.

This Class B digital apparatus complies with Canadian ICES-003.
Cet appareil numérique de la classe B est conforme a la norme NMB-003 du Canada



The OEM must certify the final end product to comply with unintentional radiators (FCC Sections
15.107 and 15.109) before declaring compliance of the final product to Part 15 of the FCC rules
and regulations. Integration into devices that are directly or indirectly connected to AC lines must
add with Class Il Permissive Change.

The OEM must comply with the FCC labeling requirements. If the module’ s label is not visible

when installed,then an additional permanent label must be applied on the outside of the finished
product which states: “ Contains transmitter module FCC ID: 2AYHE-2402A” . Additionally, the

following statement should be included on the label and in the final product’s user manual:
“This device complies with Part 15 of the FCC Rules. Operation is subject to the following two

conditions:

(1) This device may not cause harmful interferences, and

(2) this device must accept any interference received, including interference that may cause
undesired operation.”

The module is limited to installation in mobile or fixed applications. Separate approval is required
for all other operating configurations, including portable configuration with respect to Part 2.1093
and different antenna configurations.

A module or modules can only be used without additional authorizations if they have been tested
and granted under the same intended end - use operational conditions, including simultaneous
transmission operations.

When they have not been tested and granted in this manner, additional testing and/or FCC
application filing may be required. The most straightforward approach to address additional
testing conditions is to have the grantee responsible for the certification of at least one of the
modules submit a permissive change application.

When having a module grantee file a permissive change is not practical or feasible, the following
guidance provides some additional options for host manufacturers. Integrations using modules
where additional testing and/or FCC application filing(s) may be required are: (A) a module used
in devices requiring additional RF exposure compliance information (e.g., MPE evaluation or SAR
testing); (B) limited and/or split modules not meeting all of the module requirements; and (C)
simultaneous transmissions for independent collocated transmitters not previously granted
together.

This Module is full modular approval, it is limited to OEM installation ONLY.

Integration into devices that are directly or indirectly connected to AC lines must add with Class Il
Permissive Change. (OEM) Integrator has to assure compliance of the entire end product include
the integrated Module. Additional measurements (15B) and/or equipment authorizations (e.g.
Verification) may need to be addressed depending on co-location or simultaneous transmission
issues if applicable. (OEM) Integrator is reminded to assure that these installation instructions
will not be made available to the end user



IC labeling requirement for the final end product:

The final end product must be labeled in a visible area with the following “Contains IC:
26839-2404B”

The Host Marketing Name (HMN) must be indicated at any location on the exterior of the
host product or product packaging or product literature, which shall be available with the

host product or online.

This radio transmitter [ 1C:26839-2404B] has been approved by Innovation, Science
and Economic Development Canada to operate with the antenna types listed below,
with the maximum permissible gain indicated. Antenna types not included in this list
that have a gain greater than the maximum gain indicated for any type listed are

strictly prohibited for use with this device.

2402~2480MHz

Shenzhen Be-
Comfortable Technology
Co. Ltd

4.35dBi

50Q

FPC Antenna

2412~2462MHz

Shenzhen Be-
Comfortable Technology
Co. Ltd

4.35dBi

50Q

FPC Antenna

5150-5250 MHz

Shenzhen Be-
Comfortable Technology
Co. Ltd

4.17dBi

50Q

FPC Antenna

5250-5350 MHz

Shenzhen Be-
Comfortable Technology
Co. Ltd

4.43dBi

50Q

FPC Antenna

5470-5725 MHz

Shenzhen Be-
Comfortable Technology
Co. Ltd

4.43dBi

50Q

FPC Antenna

5725-5850 MHz

Shenzhen Be-
Comfortable Technology
Co. Ltd

4.19dBi

50Q

FPC Antenna
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