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1. Introduction (f#j4))

SKI.WB800DU1.9 is based on AICSEMI AIC8800D, complied with IEEE 802.11b/g/n
/ax & BT5.2 standard from 2.4-2.5GHz.

The HW architecture for the module is shown in Figure 1. It combines a WLAN MAC,
a 1T1R capable WLAN baseband, and RF in CMOS single chip, which are designed to
meet both the low power and high throughput application. The AIC8800D provides a
complete solution for a high-performance integrated wireless and Bluetooth device. This
documentation describes the engineering requirements specification.

SKI.WB800DU1.9 & —~3F AICSEMI AIC8800D 57 £ (1 Wi-Fi&iE 4 #4H, 754 IEEE
802.11b/g/n/ax&BT5.2 #nifk, #iB 2.4-2.5GHz.

BB FA R AN 1 . ‘B4E CMOS # 7 Bl 4R 7 WLAN MAC. 1T1R e ik
LRI AN RF, B SRR mr it S5 H . AIC8800D it B4R BTG 288 (5 A s oF
WAL T S BEIRRTT 5, A SORY IR TR 5 SRV

2. Features (J§ih)

IEEE Std. 802.11b
IEEE Std. 802.11g

Protocol
. IEEE Std. 802.11n

X RetRi

IEEE Std. 802.11ax

Bluetooth 2.1+EDR/3.0/4.x/5.2
Chip Solution

AIC8800D
BRAR
Band
. 2.4GHz
BB
Dimensions

25mmx30mmx6mm
R+
Bandwidth

20/40M
HE
Remark
B

7 G
il R BBk RegEEO £k
AR (MAX)
Internal
SKI.WB800DU1.9 SMD IEEE 802.11a/b/g/n/ac/ax | 229Mbps 2.4GHz .
antenna

QR-ZZPJ-017A 1
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3. Block Diagram (Z#J1ERE)

N
N
BT T/RX 3.3V
>
USB2.0
WIFI_T/RX >

enable

< >
UART_T/RX

< >

< BT Wake HOST)

< WIFI Wake Host>

Figure 1 SKI.WB800DU1.9 Block Diagram

4. Package Outline and Mounting (Mg K2R~

XLPEXEART: 25%12.01 - 100 ‘
—l —+520 +— ‘ 1
L7 / ' 7 l I g E g
u il L A ER ; L 075 —-»Ho;(:
PIN 11} BT sl / - i
PIN I3 6 49 % ; =947 ] — 13—R“R-§go
§ 1— @— P‘N\;Rn,as ;'j‘— 13-
R WI;'IOE PINIEJMES ? »
4 L+ 0.50 ] 2
{ I o 245 b Ty
[ F—1% v q*LJ( - 7ol s0
305 T!nc-—-— z A—-th.ss
IR T IE HELR AR E] 1RLE R E
2
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5. Pin Definition (B|fixE )

o
=)
(]
(=]
(=]
(v 0]
2
2 ,
2 b4
EAMAE
PIN SYMBOL DESCRIPTION
1 GND Ground\ith
2 DP WLAN/BT USB2.0 DP Signal\WLAN/BT USB2.0 Z4 IEHEF S
3 DM WLAN/BT USB2.0 DM Signal\WLAN/BT USB2.0 %4> Hi [ {5 =
4 3.3V 3.3V
5 Enable Wi-Fi fifg, R FAR BN BF
6 WIFI_Wake_Host | WIFI MtEEFHL, SH-TFAERL BRIMKHES
7 GND Ground\i:
8 NC NC\&~%
9 BT_Wake_Host BT MefEFAL, mHE AR, BRMKHF
10 GND Ground\ith
11 GND Ground\ith
12 NC NC\& =%
13 GND Ground\itt

QR-ZZPJ-017A
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6. Product Pictures (ZYE )

RS EXE BUE £

002.029.0000799

002.029.0000878

L2 BT -
(L) 2 ITHEA K787 PCB L5
(2) FHOITHEA 715 7 dh 95 5
(3) HAb MR T4, TAEE.
AT i B B S A AE A AR UE 7 i JE AR b L

7. Key Materials (GRE%%l)

s REIFBIR il Ak /1R &
1 SRR AIC8800D QFN48
2 PCB SKI.WB800DU1.9 FR-4,2LAY
3 WA 9 2.3.3.260001003 26MHz

8. General Requirements (—f&EK)

No. Feature Description

8-1 Operation Voltage T{FHi LG H 3.3V+0.3

8-2 Current Consumption #z KHi 600mA

8-3 Ripple 4uj* <120mV@3.3v

8-4 Operation Temperature T.{EiR &0 0°C to +40°C

8-5 Antenna Type KZiHH Internal antenna

8-6 Interface High Speed USB 2.0 Interface
8-7 Storage Temperature fEffiR -40°C to +125°C

O E G BRI AR I B R

QR-ZZPJ-017A 4
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9. Electrical Characteristics (54 4)

BrARS A U], ARSI AR T SR AT
MR EE: 25°C£57C;
RYR A B BN 3.3V (£10%)

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

otherwise specified.

Ambient condition Temperature :25C + 57C;

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

According to country code, channel 12, 13 would be disabled in North America.

9.1 IEEE 802.11b Section

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(Calibrated)
17dBm Target (For Each antenna port)
@ 11b/11Mbps 15.0 17.0 19.0 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 - - -10 dB
2) 2Mbps - - -10 dB
3) 5.5Mbps - - -10 dB
4) 11Mbps - - -10 dB
4. Frequency Error -10 - 10 ppm
RX Characteristics Min. Typ. Max. Unit
5 Minimum Input Level Sensitivity
(each chain)
1) 1Mbps (FER =8%) - - -83 dBm
2) 2Mbps (FER =8%) - - -80 dBm
3) 5.5Mbps (FER =8%) - - -79 dBm
4) 11Mbps (FER =8%) - - -76 dBm
6 Maximum Input Level (FER =8%) -10 - - dBm
5

QR-ZZPJ-017A

JEAL CVTE FiF, ASENARBELIE. REART, EAAREAN NFA LR AR HI LR,




Q/1E

Dream-Future

SKI.WB800DU1.9

9.2 IEEE 802.11¢g Section

Items

Contents

Specification

IEEE802.119g

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
15dBm Target (For Each antenna port)
@ 11g/54Mbps 12.0 14.0 16.0 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 -10 - 10 ppm
RX Characteristics Min. Typ. Max. Unit
5 Minimum Input Level Sensitivity
(each chain)
1) 6Mbps (PER =10%) - - -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%) - - -65 dBm
6 Maximum Input Level (PER =10%) -20 - - dBm
6
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9.3 IEEE 802.11n HT20/40 Section(2.4GHz)

Items

Contents

Specification

EEE802.11n HT20/40@2.4GHz

Mode OFDM
HT20:CH1 to CH13
Channel
HT40:CH3 to CH11
Data rate (MCS index) MCS0/1/2/3/4/5/6/7
Remar
TX Characteristics Min. Typ. Max. Unit ‘
2. Power Levels
14dBm Target (For Each antenna port)
GEc MEST 12.0 14.0 16.0 dBm
3. Spectrum Mask @ target power
1) at fc £11MHz - - -20 dBr
2) at fc £20MHz - - -28 dBr
3) at fc > £30MHz - - -45 dBr
4. 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
5. Frequency Error -10 - 10 ppm
RX Characteristics Min. Typ. Max. Unit
6. Minimum Input Level Sensitivity
HT20 HT40
(each chain)
1) MCSO (PER =10%) - - -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
7. Maximum Input Level (PER =10%) -20 - - dBm
7
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9.4 IEEE 802.11ax HE20/40 Section(2.4GHz)

Items

Contents

Specification

IEEE802.11ax HE20/40@2.4GHz

Mode

OFDMA

Channel

HE20:CH1 to CH13
HE40:CH3 to CH11

Data rate (MCS index)

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

TX Characteristics Min. Typ. Max. Unit
1. Power Levels (Calibrated)
1) For antenna port (MCS9) 10.0 12.0 14.0 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 HE20 HE40
1) MCSO (PER <10%) - - -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
6. Maximum Input Level (PER <£10%) -30 - - dBm

QR-ZZPJ-017A
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9.5 Bluetooth Specification

9.5.1 BR Specification

Items

Contents

Host Interface

usB

Antenna Reference

Small antennas with 0~2 dBi peak gain

Channel CHO to CH78
Modulation GFSK
Min. Typ. Max. Unit Remark
TX Characteristics
1.0Output Average Power - 4 - dBm
2.Modulation Characteristics
1)Delta f1(Avg) - 157 - kHz
2)Delta f2max(For at least 99.9% of all
Delta f2max) ) 121 ) kHz
3)Delta f2/ Delta f1 - 0.85 - kHz
3.Initial Carrier Frequency Tolerance - +£20 - kHz
4. Carrier Frequency Drift
1) One Slot packet drift (DH1) - +15 - kHz
2) Three Slot packet drift (DH3) - +15 - kHz
3) Five Slot packet drift (DH5) - +15 - kHz
4) Max Drift Rate - +15 - kHz/50us
RX Characteristics
1. Receiver Sensitivity (BER<0.1%) - -92 - dBm
2. Maximum usable signal (BER<0.1%) - -5 - dBm
9.5.2 EDR Specification
Items Contents
Host Interface usB
Antenna Reference Small antennas with 0~2 dBi peak gain
Channel CHO to CH78
Modulation n/4-DQPSK . 8PSK
Min. Typ. Max. Unit Remark
TX Characteristics
1.Relative Transmit Power - 4 - dBm
1) n/4-DQPSK - -1.5 - dBm
2) 8PSK - -1.5 - dBm
QR-ZZPJ-017A 9
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2. Frequency Stability
1) Omega-i - +4 - kHz
2) Omega-0 - +4 - kHz
3) Omega-0 + Omega-i - +4 - kHz
3. Modulation Accuracy
1) RMS DEVM
n/4-DQPSK - +9 - %
8PSK - +9 - %
2) Peak DEVM
n/4-DQPSK - +28 - %
8PSK - +21 - %
3) 99% DEVM
n/4-DQPSK - +15 - %
8PSK - +12 - %
RX Characteristics
1. Receiver Sensitivity (BER<0.01%)
1) n/4-DQPSK - -91 - dBm
2) 8PSK - -85 - dBm
2. Maximum usable signal (BER<0.1%)
1) n/4-DQPSK - -5 - dBm
2) 8PSK - -5 - dBm

9.5.3 LE Specification

Items

Contents

Host Interface

usB

Antenna Reference

Small antennas with 0~2 dBi peak gain

Channel CHO to CH39
Min. Typ. Max. Unit remark
TX Characteristics

1. Output power at NOC - 4 - dBm
2. Modulation Characteristics

1)Delta f1(Avg) 225 - 275 kHz

2)Delta f2max(For at least 99.9% of all
Delta f2max) 185 ) ) kHz

3)Delta f2/ Delta f1 0.8 0.94 - Hz/Hz
3. Carrier frequency offset and drift

1) Frequency Offset -150 - 150 kHz

2) Frequency Drift -50 - 50 kHz

3) Max Drift Rate -20 - 20 Hz/us
4.In-band Spurious Emissions

10
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1)£2M offset - - 20 dBm
2)>+3MHz offset - - 30 dBm
RX Characteristics
1. Receiver Sensitivity (BER<30.8%) - -95 - dBm
2. Maximum usable signal (BER<30.8%) - -5 - dBm

10. Reference Design (Z%i&i)

10.1 Timing specification (iF#TE)

VBAT
note:a

vio

note:b

note:c
POWER KEY ms

Note & VIO's power on time >= VBAT's
Note b: power key's high time >= VIQ's

Note c: chip all power on ready time >= power key high time + 6ms

10.2 Reference schematic (2% EHE)

GND

’—r“I-GND
A=

7 7 A r} oy
l c17 WL WAKE Host 6 g &
T WL DIS 5 =]
VBAT )\ 4.,
USB DM R FCBREE 3 | usB DM
PCBIZHE -
USE DP_RI10 2 | yse_op
1 ~
GND B .
5 =
GND =
GND
11

QR-ZZPJ-017A
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11. Package (83%)
(1) gwrir e

N N N N N N N

[ [ w o [ B [k [k [ m [ F[s [ 1T [0 o [r [r
[ 0w [s6+030 ss20.1 poszo. Jprzor0] - Tfsezo10 peaszopeezon pezoos 17520.10f s520.08 22005 0001000010
. P1
i P2 <+ o

—oooaooooogcoaocooooooo’co

o
Ny == e
-3
\ ﬁ - H
=0 H - - f-—-—%—-—- 3
|
. . I
Lmuooooooouoooooooooooooo
——A0— —~ KO

% B W 1
-

(2) Giis J5 )

BEHNR ERCEESRRRNARE)

teeees | BEEALET

(3) AMARAUREE

(4) BEEERER
— %% 280pcs, —#i%% 6 &t 1680pcs.
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12. TFfE. &/~
12.1 FREER

KPR E Y 4 20 (MSL4) , ) I LA SRR AL, P aiiis. A6k, N
Tk sE IPC/JEDEC J-STD-033. EMEIREZMT 40 #IKE, TBENT
Q0% HIIHLL T, HAEBE N MR 12 M o £ A7 BCE ZUHN, kI A
AW SRECRAR IR BRI E . JTE R EE N A 72H, FHEME S

12.2 &7=2¥

Jriit B A REEE I 250°C, HEFER 240°C.
HERE SMT M5 th 2k T B s

ﬂ To F _L%J ......
Max. Ramp Up Rate = 3°C/s P

o Max. Ramp Down Rate = 5°C/s

L TL * i t X

= € f

-t Tsmax Preheat Area \

© i i

-

o

o |[Tamn

& y

[} ts

|—

25
|<—Time 25°C to Peak
Time =
4 6-1 fi i e
PRSH RME | REME  BRAE | B
THRA X AR Tsmin 150 C
THA X 5 i £ Tsmax 200 C
T i) [E] ts 80 120 S
[ A X TR (TL 2 Tp) 3 ‘C/s
[l X AR TL 220 C
(B X B R Tp 235 240 250 C
[ 0 - U A i B2 B [|) £p(Tp 33l 5°CE D 30 s
Bl X A H R E 2 (Tp 2 TL) -5 -3 -1 ‘C/s
B AL s (] ¢ 40 60 S
* 16-2 iRtk
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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.

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

List of applicable FCC rules
This module has been tested and found to comply with part 15, part 2 requirements for
Modular Approval.

Antenna Placement Within the Host Platform

The module is tested for standalone mobile RF exposure use condition.

(1) The antenna must be installed such that 20 cm is maintained between the antenna and
users,

(2) The transmitter module may not be co-located with any other transmitter or antenna.

In the event that these conditions cannot be met (for example certain laptop configurations
or co-location with another transmitter), then the FCC authorization is no longer considered
valid and the FCC ID cannot be used on the final product. In these circumstances, the OEM
integrator will be responsible for re-evaluating the end product (including the transmitter)
and obtaining a separate FCC authorization.

RF exposure considerations



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.

Antenna Type and Gain

The following antennas have been certified for use with this module.

Only antennas of the same type with equal or lower gain may also be used with this module.
Other types of antennas and/or higher gain antennas may require the additional
authorization for operation.

Antenna Specification list below:

Antenna Type Frequency Bands Max. Antenna Gain (dBi)
External Antenna (BT) 2.4GHz 1.68
External Antenna (WiFi) 2.4GHz 1.97

End Product Labeling

When the module is installed in the host device, the FCC ID label must be visible through a
window on the final device or it must be visible when an access panel, door or cover is easily
re-moved. If not, a second label must be placed on the outside of the final device that
contains the following text: “Contains FCC ID: 2AR82-WB800DU19”. The FCC ID can be used
only when all FCC compliance requirements are met.

The end product shall bear the following 15.19 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.

Information on test modes and additional testing requirements

This transmitter is tested in a standalone mobile RF exposure condition and any co-located or
simultaneous transmission with other transmitter(s) class Il permissive change re-evaluation
or new certification.

Part 15 Subpart B disclaimer

This transmitter module is tested as a subsystem and its certification does not cover the FCC
Part 15 Subpart B rule requirement applicable to the final host. The final host will still need
to be reassessed for compliance to this portion of rule requirements if applicable.

As long as all conditions above are met, further transmitter test will not be required.
However, the OEM integrator is still responsible for testing their end-product for any
additional compliance requirements required with this module installed.

Important Note
In the event that these conditions can not be met (for example certain laptop configurations
or co-location with another transmitter), then the FCC authorization is no longer considered




valid and the FCC ID can not be used on the final product. In these circumstances, the OEM
integrator will be responsible for reevaluating the end product (including the transmitter)
and obtaining a separate FCC authorization.

Manual Information to the End User

The OEM integrator has to be aware not to provide information to the end user regarding
how to install or remove this RF module in the user’s manual of the end product which
integrates this module.

The host integrator must follow the integration instructions provided in this document and
ensure that the composite-system end product complies with the requirements by a
technical assessment or evaluation to the rules and to KDB Publication 996369.

The host integrator installing this module into their product must ensure that the final
composite product complies with the requirements by a technical assessment or evaluation
to the rules, including the transmitter operation and should refer to guidance in KDB 996369.

OEM/Host manufacturer responsibilities

OEM/Host manufacturers are ultimately responsible for the compliance of the Host and
Module. The final product must be reassessed against all the essential requirements of the
FCC rule such as FCC Part 15 Subpart B before it can be placed on the US market. This
includes reassessing the transmitter module for compliance with the Radio and EMF
essential requirements of the FCC rules. This module must not be incorporated into any
other device or system without retesting for compliance as multi-radio and combined
equipment
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