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1. Introduction (fi4})

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.
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 D40OLAR e F AIC8800D40L /7% . SKI. WBSOODSOU. 2 D40L&—2Kk Wi-Fi6/BLE5. 4
HAEMARIIFE. mbERe. SRR LB E R, Lo 22 PN AR 1 75 K i it
RS FFWLAN FIBLEISAE. WLAN ThAESCFFUSB2. 0 #2110, 4L TEEE 802. 11 a/b/g/n/ac/ax FriEH
SR . FLWLANFE {003 5 1574286, 8Mbps@TX. ZAEHL A B TR Be s &y HLIUE . WL, 4T ERHL.
IPREARNL DA SRR BE B & . A SO T LARZR .

2. Features ()

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

Reserving System
T IEEE Std. 802.11n

Bl
1EEE Std. 802.11ac
1EEE Std. 802.11ax
BLE5.4
Chip Solution
AIC8800D40L
BRTE
Band
. 2.4GHz/5G
BB
i
Dimensions
13.0mmx12.2mmx3.20mm(Shielding Case)
R+
Antenna
Rep Stamp Hole or Ipex
Installation Mode
SMD
TR
Remark
2=
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3. Block Diagram (ZH#EE)

VEAT
o AKCEERODMOL
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SEIWRADDOANG T D Il FEEEne IS T

4. Package Outline and Mounting (JMNERZER)

= E i
r:_l:l-_—:n"'_’-‘i—ff;'rfir_:
13 E_
e an b=k = E’E
| e, HHEG
: L B
Bitig
g ol
R R el 0 iR HEERE

Note: 1. Unit is mm;
2. The external dimension tolerance of the module is £ 0.2mm, and the plate

thickness and unmarked tolerance are £ 0.2mm;

3. Planarity requirements: <0.12mm;
4. Packaging and production of the upper plate: it is recommended to extend by

1mm outward according to the size of the welding pad;
ERE: 1. BACmm;

2. BHIMNERSFAZENE0.2mm, HRJE K ARRE A Z N£0.2mm;

3. FHEER: <0.12mm;

4. EAEEESIE: EBURIEES K MMESMEK ITmm:

QR-ZZPJ-017A 3
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5. Pin Definition (E[fHZE )

PIN SYMBO DESCRIPTION

1 GND Ground

o | wmeran e
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

BOM Top(IEALED) Bottom (5 #1L &) Remark(#7E)
g -

002. 029. 0001387
Ipex+Fifl &

(shielding Case)

Screening instructions(2Eli ).
1.The characters in the red box are the product PCB type number( 4L )5 HE A (45 97~ i PCB #5)
2.The characters in the yellow box are the product cycle number(3& 2 J5HE P9 I =55 87 5 S
3.0thers are non-key characters and do not need to control(Fth JylE 45, TAEE).

7. Key Materials

8. General Requirements (—f&ER)

No. Feature Description
8-1 Operation Voltage TAfH/EiEH 3.3v+0.3
8-2 Current Consumption 5k B 1000mA
8-3 Ripple £uj <10%

8-4 Operation Temperature T{EiG G -10°Cto +70°C
8-5 Antenna Type KZEK7 External antenna
8-6 Interface USB2.0/UART
8-7 Storage Temperature 7745 -40°C to +85°C

* Taves: it is defined as the ripple requirements of the main board to the power supply module
*OUR € S EAR G R AL AL ) SO LK

9. Electrical Characteristics (FBS4%1H)

BRI, B ARG HE R A R T
G &ARE: 25C+5C;
HJRHL T : S ENHE 3.3V (£10%)

The Test for electrical specification was performed under the following condition unless

otherwise specified.

QR-ZZPJ-017A S
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Ambient condition Temperature :25°C + 57C;

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

*RFPower Configuration Requirements (5i#iTh 2R & 7 R)
txpwr_index_2.4g: [0]:11b+11a/g, [1]:11n/11lac, [2]:11lax
[0] =18181818 18181818 16 16 1515
[1]=18181818 1616 14 14 1313
[2] =18181818 16 16 1515 14 1413 13
txpwr_index_5g: [0]:11a, [1]:11n/11ac, [2]:11lax
[0] =181818 18 16 16 14 14
[1]=18181818 1616 14 14 1313
[2] =18181818 1616 1414 13131212
* The upper board shall be configured with the userconfig value table according to the above

requirements, so this is the actual power value of the module. If the above value is changed to be
relatively increased or reduced by 1 dBm, the regulation requirements: according to the performance
requirements of the upper board test.
* PRI IR EKRIECE userconfig (A4, IXFEA FR B2 (1 SRR 1K) Th #4845 50 T 10— AMEAH X $2 i B
PR 1dBm, A4 ER AR YR LRI B SR, m AR 428

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
;)&ilir;/;l’lazt:?;.e;’(lFf;IEs;:h antenna port) 16 18 20 dBm
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
6
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9.2 IEEE 802.119g Section (2.4GHz)

Items Contents
Specification IEEE802.11g
Mode OFDM
Channel CH1 to CH13
Data rate 6,9, 12,18, 24, 36, 48, 54Mbps
TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels
1§d181r;/'(l;z,arg’ei gcirs II\E/Iabcphsantenna port) 16 18 20 dBm
1(gd181r;/'£i|:%2tM(tl)=§£ Each antenna port) 14 16 18 dBm
%@Scili:g};rg,r%itwl(g;; Each antenna port) 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
7
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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@8}dlBlr:/'II\'/Iaégt(e)t,1(,F201|;3 Each antenna port) 16 18 20 dBm
1@6)d1|31r:1‘/'ll\'4a£git,5(For Each antenna port) 14 16 18 dBm
1(;d1|31r:1]/'ll\'4a£gcgt’7(For Each antenna port) 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) 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%) - -70 -64 -61 dBm
6. Maximum Input Level (PER <10%) -20 - - dBm
8
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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)
éb&ilig'lx;l'aggseg’fggEach antenna port) 16 18 20 dBm
éG??ngsgggeiléFor Each antenna port) 14 16 18 dBm
1@5(i?g1xjsggseélgFor Each antenna port) 13 15 17 dBm
3@4??21X7;(r:gseglgor Each antenna port) 12 14 16 dBm
é@3ci|i:21x;rl\z/al(r:gselto(ll=lolr Each antenna port) 11 13 15 dBm
2. Spectrum Mask @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

QR-ZZPJ-017A
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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
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
10
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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

QR-ZZPJ-017A

JEAL CVTE  Frf, ASCRENARELIE.

TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels (Calibrated)
1(§d181r2/'(|;z’argg’e; 2(?(1; II\E/Iabcphsantenna port) 16 18 20 dBm
1@?dll31r2/'£itgth(g§sr Each antenna port) 14 16 18 dBm
1@4??:1/18a,rgsitM(g§; Each antenna port) 12 14 16 dBm
2. Spectrum Mask @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) 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 -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(§dll31nr1‘/'ll\'4a£ggt’1(,|:20’r3 Each antenna port) 16 18 20 dBm
1@?dll31r:/'ll\'4a£git,5(For Each antenna port) 14 16 18 dBm
1@401dll31r:/'ll\'4a£g¢;t,7(For Each antenna port) 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) MCSO0 - - -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) HT20 | 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@8)dll31rgc'l/';|gggl(1l=gr,§ach antenna port) 16 18 20 dBm
1(gd1|31rgc'l/';a4r(<_:;§z,(sl=or Each antenna port) 14 16 18 dBm
1(;d1|31rgc'l/';a4r(<_:;§é,(7For Each antenna port) 12 14 16 dBm
1(;d1|31rgc'l/';a4r(<_:;§g,(9For Each antenna port) 11 13 15 dBm
2. Spectrum Mask @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
VHT VHT
(each chain) 20 40
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
13
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9) MCS8(PER <10%) - - -59 -56 dBm
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

Channel

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)
18dBm Target (For Each antenna port)
@ 11ax/MCS0,1,2,3 16 18 20 dBm
16dBm Target (For Each antenna port)
@ 11ax/MCS4 5 14 16 18 dBm
14dBm Target (For Each antenna port)
@ 11ax/MCS6,7 12 14 16 dBm
13dBm Target (For Each antenna port)
@ 11ax/MCS8,9 11 13 15 dBm
12dBm Target (For Each antenna port)
@ 11ax/MCS10,11 10 12 14 dBm
2. Spectrum Mask @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 HE HE
20 40
14
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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
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
15
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9.9 BLE 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
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
16
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10. Reference Design (Z%i%itH)

10.1 DC Electrical Characteristics (B HBS5ME)

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 \
Low-level output VDDIO=3.3V -0.3 0.4
Vol voltage - Vv
Rpu Internal pull-up VDDIO=3.3V 40 75 190 kQ
resistor
Internal pull-down VDDIO=3.3V 40 75 190 kQ
Rpd resistor
17
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10.2 Reference schematic (3%EFEHE)

AT X

LiARTU

WL WAKE HOST

IIH"'\.-I I""-'J'hl Wi

CHIP BN

LISH A
YARAT
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Matters need attention:

1. The GND PIN pin near RF 0/RF 1 shall be well grounded (direct copper paving is recommended).
2. The VBAT network places power filter capacitances near the module end.

R

1. EIERF O/RF_1 fGND PING| BT RIE R4 ety G B i 77 Ui D o
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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,
. . 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.
Impact acceleration: After test, the Appearance, Power EVM
11-3 Impact test >0m/sec2; 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 23545C
11-4 - 3 allowed, but the deficiencies can not be
ability test - L
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 Leave samplesin 40+3°C,
11-5 3 Power, EVM and Frequency error
test 93% RH @ 96 hours

functional parameter shall be satisfied

with the test specification.
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HIEETE TR AT ITH ]
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 . o
load test with the test specification.
hours
Low Leave samples in standard test condition
temperature Leave the samples in for 2 hours then test, the Appearance,
11-8 . 3
storage -25+3C@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 Appearance,
11-9 temperature 15i3, C@ 2 hours, 3
load test samples’ function shall be Power, EVM and Frequency error shall be
oad tes
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£3'C@3H e
11-10 circle test 3 Frequency error shall be qualified and all
130
40£3C @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:
) s 1kv C: 150pF The products can recoverable smoothly
11-1 ESD . _ 3
Discharge resistance: after ESD test.
330Q Positivel0 times
1 time for each second
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FCC WARNING

FCC Caution: Any changes or modifications not expressly approved by the party
responsible for compliance could void the user's authority to operate this equipment.

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.

This device and its antenna(s) must not be co-located or operating in conjunction

with any other antenna or transmitter.

15.105 Information to the user.

(b) For a Class B digital device or peripheral, the instructions furnished the

user shall include the following or similar statement, placed in a prominent

location in the text of the manual:

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.

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

Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an
uncontrolled environment.

This transmitter must not be co-located or operating in conjunction with any other
antenna or transmitter.

The availability of some specific channels and/or operational frequency bands
are country dependent and are firmware programmed at the factory to match

the intended destination.

The firmware setting is not accessible by the end user.

The final end product must be labelled in a visible area with the following:



“Contains Transmitter Module FCC ID:2AYHE-2404B”



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).FCC Part 15.407
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.

Explanation: EUT has only one FPC antenna, yes, the module contains a permanent attached antenna with
antenna gain of 2.4G: 2.6dBi, 5G antenna 4.2dBi, and the condition of use of the prototype is mobile.

2.4 Limited module procedures

If a modular transmitter is approved as a “limited module,” then the module manufacturer
isresponsible 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 a single 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 |l 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: No, The module has no tracking antenna design, is FPC antenna.

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: 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 “antenna type”)).

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 only have one external antenna, Yes, the module contains
a permanently attached antenna, The antenna gain is 2.4G: 2.6dBi, 5G antenna 4.2dBi.

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

2.9 Information on test modes and additional testing requirementss

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: 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 host shoule be evaluated by the FCC Subpart B.

This product uses FPC antenna ,The antenna gain is 2.4G: 2.6dBi, 5G antenna 4.2dBi.



IC statement

This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation,
Science

and Economic DevelopmentCanada’s licence-exempt RSS(s). Operation is subject to the
following

two conditions:

(1) This device may not cause interference.
(2) This device must accept any interference, including interference that may cause undesired

operation of the device.

The term “IC: “ before the certification/registration number only signifies that the Industry
Canada

technical specifications were met.

This product meets the applicable Industry Canada technical specifications.

Cet appareil contient des émetteurs / récepteurs exemptés de licence conformes aux RSS
(RSS)

d'Innovation, Sciences etDéveloppement économique Canada. L'exploitation est autorisée aux
deux conditions suivantes : (1) I'appareil ne doit pasproduire de brouillage,et (2) 'utilisateur de
l'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est
susceptible

d'en compromettre le fonctionnement.

L'émetteur/récepteur exempt de licence contenu dans le présent appareil est conforme
auxCNR

d'Innovation, Sciences et Développement économique Canada applicables aux appareils radio
exempts de licence.

L'exploitation est autorisée aux deux conditions suivantes :

1)L'appareil ne doit pas produire de brouillage;
2)L'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est

susceptible d'en compromettre lefonctionnement.

Please notice that if the ISED certification number is not visible when the module is installed
inside

another device, then theoutside of the device into which the module is installed o display a label
referring to the enclosed module. This exteriorlabel can use wording such as the following:
“Contains IC: 26839-2404B” any similar wording that expresses the same meaningmay be used.
I'appareil hote doit porter une étiquette donnant le numéro de certification du module d'Industrie



Canada, précédé des mots «Contient un module d'émission », du mot « IC: 26839-2404B » ou d'une formulation

similaireexprimant le méme sens, comme suit

The device meets the exemption from the routine evaluation limits in section 2.5 of RSS 102 andcompliance with

RSS-102 RF exposure, users can obtain Canadian information on RF exposure andcompliance.

Le dispositif rencontre I'exemption des limites courantes d'évaluation dans la section 2.5 de RSS

102 etla conformité

a l'expositionde RSS-102 rf, utilisateurs peut obtenir I'information canadienne surl'exposition et la

conformité de rf.

This transmitter must not be co-located or operating in conjunction with any other antenna ortransmitter. This

equipment should be installed and operated with a minimum distance of 20centimeters between the radiator and

your body.

Cet émetteur ne doit pas étre Co-placé ou ne fonctionnant en méme temps qu'aucune autre antenne ouémetteur.

Cet équipementdevrait étre installé et actionné avec une distance minimum
de 20 centimétres entre le radiateur et votre corps.

Operation of this device is restricted to indoor use only. (56150-5250MHz)
Le fonctionnement de cet appareil est limité a une utilisation en intérieur uniquement.

(5150-5250MHz)

Cet émetteur radio IC : 26839-2404B a été approuvé par Innovation, Sciences et Développement économique
Canada pour fonctionner avec les types d'antenne énumérés ci-dessous, avec le gain maximal admissible indiqué.
Les types d'antenne non inclus dans cette liste qui ont un gain supérieur au gain maximum indiqué pour tout type

répertorié sont strictement interdits pour une utilisation avec cet appareil.

The radio transmitter IC: 26839-2404B Ehas been approved by The Ministry of Innovation, Science and Economic
Development of Canada to use the following antenna types with the specified maximum allowed gain. Antenna types
not included in this list, whose gain is higher than the maximum gain of any type listed, are strictly prohibited from use

with this device.

Type of antenna:«

FPC antenna«

Antenna Gamn:»

2.4G :2400-2500(2.6dB1)+

5G :5150-5850MHz(4.2dB1)~

Impedance: ¢

50hm+

Manufacture: <

SHENZHEN LINRONG TECHNOLOGY CO..LTD-

Model:+

SDE8«
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