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1. S BIZE / Product information

SX-PCEAC-DB R2 |4 Dual Band IEEE802.11ac/a/b/g/n. Tz U PCl expressl.1 ZE#L D AR Module TY o REY 2 —
JL 1 EU RoHS $64% 2011/65/EC(Lead Free) (A L CTWE Y, ANEY 2 —/LId MAC/BBP, 2.4GHz D RF 7 A > b
I FEEERELZZF v 7+t v b QCA9880-BRAA (Qualcomm Atheros #1) % UF 5GHz @ PA & LNA Z & L 72
RF7HAY T FEY 2—)L85717-11 (Skyworks) ZHA L TWE 9, £/, KEY 2 —JLIF 3x3 SU-MIMO
VAT LT, 8OMHz HiIRE— FZHR—FLTLET,

SX-PCEAC-DB R2 is the radio module which supports Dual Band IEEE802.11ac/a/b/g/n and PCl express 1.1. This
module complies with EU RoHS Directive 2011/65/EC (Lead Free). This module is made up of an Chipset QCA9880-
BR4A (Qualcomm Atheros) which contains a MAC/BBP, 2.4GHz RF front end circuits and a 5GHz RF front end module
85717-11 (Skyworks). Also this module supports high speed 3x3 SU-MIMO and 80MHz bandwidth.

S #8[X The appearance
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H8_ (Features)

B |EEE802.11a/b/g/n/ac Wave2 #EH#L (2.4 GHz, 5 GHz)
IEEE802.11a/b/g/n/ac Wave2 compliant (2.4 GHz, 5 GHz)

B 3RAR—I Y ILT—RA MY —=LYRT L (3T3R)
3 spatial data stream system (3T3R)

B 5GHz : 20/40/80 MHz S1giE € — K&t/ (PHY 7 —4& L — k 1300 Mbps)
2.4 GHz : 20/40 MHz H 1518 € — FXJIG (PHY 7 — X L — b 450 Mbps)

5GHz: Support 20/40/80 MHz bandwidth mode (PHY Data rate 1300 Mbps)
2.4GHz: Support 20/40 MHz bandwidth mode (PHY Data rate 450 Mbps)

PHY Data Rate

= 802.11b/g 1-54 Mbps

= 802.11a 6-54 Mbps

= 802.11n MCSO0-7 High Speed mode (HT mode)

= 802.11ac MCS0-9 Very High Speed mode (VHT mode)

B |EEE802.11e, IEEE802.11h, IEEE802.11i, 3T /i
Supports IEEE802.11e, IEEE 802.11h and IEEE 802.11i

B Wireless LAN 7R X I IF & L T PCl express 1.1 X/
Supports PCl express 1.1 as the Wireless LAN host interface

© silex technology, Inc. Date:June 5, 2020
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3. EiR{E# / Board specifications

3.1. —fi%{L#¥ / General specifications

Iltems Specifications Units Remarks

Y 2 — LK
2 — LR PCI Express Mini Card v1.2 -

Module form
TYyTFaAxT LR MHF 27 % x3 B
Antenna connectors MHF connector x 3

TUTFR— A vE—K VX
Antenna port impedance

AR —=7z4X

Device Interfaces

50 +/- 20% Q VSWR < 2.0

PCl Express v1.1 -

FEIRER A |EEE802.11-2012
IEEE802.11a/b h/i -
RF Interface a/b/g/n/acle/n/i IEEE802.11ac-2013
E & Weight 7.2 g Typ.
WxHxD
A
~Fi% Dimension 29.85 x 50.80 x 4.00 mm | 7 Tolerance
W/H +/- 0.15mm
D +/-0.25mm
MTBF 90,000 h Min.
PCI Half Mini Card
- *
%HE_E@;& 10 Times | 317 Z~DEA
Mating number Insert in PCI Half Mini Card
Max.
ESD [y’ Human Body Model at RF Port
SD it Antenna pins +/- 1000 Vv JSu001 201y2
ESD resistance a -
Class 1C device
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3.2. I_IBESM Environmental specifications

Specifications Units Remarks
Iltems
Min. | Typ. | Max.
EFEERE 0 _ +60 °c ERBEREEENINE
Operating ambient temperature After assembled with powered
EREBRELENINE
BET — XRE 0 B +80 oc | After assembled with powered
Operating case temperature §14 fEFASHBDZ &
Refer §14 Appendix A
EEmEC L
TR 15 B 20 | %rH Tﬁo\n Sond?nsing
Operating humidity EEEHBIREEENINE
After assembled with powered
RIFRE o | = | oaes | o | EEEEEBESDME
Assembled storage temperature After assembled with no-powered
EEmEC L
RERE 15 _ g5 | %rH Tﬁo\n Sond?nsing
Assembled storage humidity R EIRE L DN
After assembled with no-powered
RERE w | = | e | oo |MEEE
Storage temperature Packaged
mEmECL
RELE 20 B 60 | ory | Non condensing
Storage humidity R S
Packaged
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3.3. EZHILHE / Electrical specifications

HEITRAEM Absolute Maximum Ratings

Specifications
Items Units Remarks
Min. Typ. Max.
- T F e
ERREE 0.3 - +3.6 v
Main Power supply voltage

HRBEZMS Recommended Operating Conditions
EEIR Main power supply

Specifications
Items Units Remarks
Min. Typ. Max.
N
FRREHE [Vad] +3.14 | +33 | +3.46 v
Main Power supply voltage [Vdd]

T 14 PR IRIBES L NI Digital logic signal level

Specifications
ltems Parameters Units
Min. Typ. Max.
ViH Input High Voltage 0.7 x Vdd +3.3 - Vv
Vi Input Low Voltage - - 0.3 x Vdd \Y
VoH Output High Voltage 0.9 x Vdd - - \Y
VoL Output Low Voltage - - 0.1 x Vdd Vv

© silex technology, Inc. Date:June 5, 2020
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3.4. JBHEE R / current consumption specifications

Specifications
Iltems Units Remarks
Modes Standards Avg. Peak

HEER T 11a (1T1R) 450 490 mA
Current consumption ilcr;;i:T(zl?'lR) 450 490 mA
5GHz ;1(;;:1’(22?_2R) 650 710 mA
3 chain (3730 0 | o0 | ma

ilcr;mzi:T(i?rlR) 450 490 mA

2 chain (2128 0 | 710 | ma

3 chain (3T3% 0 | o0 | ma

L chain (728 0 | a0 | ma

3 chain (2128 G0 | 70 | ma

3 ehain (2738) 0 | 90 | mA

L chain (728 0 | a0 | ma

3 chain (2128 G0 | 70 | ma

3 chain (3139 0 | o0 | ma

L chain (728 0 | a0 | ma

2 ehain (2728) G0 | 70 | mA

3 chain (2738) 0 | 0 | mA

Rx ?”Chma?:'iﬂlm 220 270 mA

3 cham (2128) 20 | 70 | mA

g\ll:hma?: 73T3 R) 290 330 mA

© silex technology, Inc. Date:June 5, 2020
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Specifications
Items Units Remarks
Modes Standards Avg. Peak
HEEBR T 11b (1T1R) 350 390 mA
Current consumption 11g (1T1R) 350 390 mA
11ng HT20
2.4GHz 1 chain (1T1R) 350 390 mA
11ng HT20
2 chain (2T2R) >10 630 mA
11ng HT20
3 chain (3T3R) 660 730 mA
11ng HT40
1 chain (1T1R) 350 390 mA
11ng HT40
2 chain (2T2R) >10 630 mA
11ng HT40
3 chain (3T3R) 660 730 mA
All mode
R 1 Chain (1T1R) 210 250 mA
All mode
2 Chain (2T2R) 250 290 mA
All mode
3 Chain (3T3R) 250 290 mA
Avg.l3 T X b E— F TORAK Duty LbBEROFEEEER (EXE, ER=E T — ),
Peak DI F IFEH/NT DED LR T,
NOTE1: Avg. means the average current consumption (Continuous Tx/Rx Mode) at the max. Duty cycle
communication on the test mode.
Peak means an upper limit of the individual scatter.

© silex technology, Inc. Date:June 5, 2020
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3.5. IR LAN —fix{E#% / Wireless LAN general specifications

Iltems Specifications Units Remarks
T S
Fv7eyk QCA9880-BR4A (Qualcomm Atheros) -
Chipset
bk o — K
=/ F 0x0000 - NOTE1
Country/Domain code
B{E R X Bands Modes Min. | Max.
Operating Frequency range 2.4GHz | 11b 2412 | 2472 | MHz | s :2412 — 2462MHz

EU : 2412 - 2472MHz
JP:2412 - 2472MHz

11n/ac 40MHz 2422 | 2462 | mHz | NOTE2

11g/n/ac 20MHz 2412 | 2472 | MHz

5GHz 11a/n/ac 20MHz 5180 | 5825 | MHz
US : W52/W53/W56/W58

11n/ac 40MHz 5190 | 5795 | MHz | EU:W52/W53/W56/W58
JP : W52/W53/W56

11ac 80MHz 5210 | 5775 MHz
= 3 = 11b/g/n/ac 20MHz
R b 24GHz | 1) ok 5 MHz NOTE2
Frequency step 5GHz 11a/n/ac 20MHz 20 MHz

11n/ac 40MHz 40 MHz

11ac 80MHz 80 MHz

E/Miga—FiconT
EV2—MICIET 740 N TE/MIEO— FE LT ox0000 AAEANTWVWET, EXV2—LD
A—FREFICRIANICEYVEBDI—RICEZBRITIERALIEI L,

NOTE1:
About Country / Region code
0x0000 as Country / Region code is written on the module by default.
You can rewrite as you want by the driver when loading the module.
NOTED: | 2-4GHz 11ac EIEYR—FTT, 7272LF 7> a v TEESE S Z LIEAIBETT,

2.4GHz 11ac is not supported. But it does work optionally.

________________________________________________________________________________________________________________________________________________________|
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Iltems Specifications Units | Remarks
VyoF—2L—F 11b 1,2, 5.5L, 5.5, 11L, 11S Mbps
Link Data Rate 11a/g 6,9,12, 18, 24, 36, 48, 54 Mbps
11n MCSO,1,2,3,4,5,6,7 -

11ac20MHz | MCSO,1,2,3,4,5,6,7,8 -

11ac40MHz | MCSO, 1, 2,3,4,5,6,7,8,9 -

11ac80MHz | MCSO, 1, 2,3,4,5,6,7,8,9 -

A

Modulation type

11b DSSS (DBPSK,DQPSK,CCK) -
11a/g/n OFDM (BPSK,QPSK,16QAM,64QAM) -
1lac OFDM (BPSK,QPSK,16QAM,64QAM,256QAM) -

N—=—F7zTHBsSTVIv

Hardware encryption engine

RC4(64-128bit), AES(128-256bit) -

FIFRIEEF ¥ XL U X | (Available channel list)

2.4GHz | US/CA

20MHz

Ch.1,2,3,4,56,7,8,9,10,11

40MHz

Ch.3,4,5,6,7,8,9

EU/JP

20MHz

Ch.1,2,3,4,5,6,7,8,9,10, 11, 12, 13

40MHz

Ch.3,4,5,6,7,8,9,10,11

5GHz US/EU

20MHz

Ch.36,40,44,48,52,56,60,64,100,104,108,112,116,120,124,128,132,136,140,149,153,157,161,165

40MHz

Ch.38,46,54,62,102,110,118,126,134,151,159

80MHz

Ch.42,58,106,122,155

CA

20MHz

Ch.36,40,44,48,52,56,60,64,100,104,108,112,116,132,136,140,149,153,157,161,165

40MHz

Ch.38,46,54,62,102,110,134,151,159

80MHz

Ch.42,58,106,155

JP

20MHz

Ch.36,40,44,48,52,56,60,64,100,104,108,112,116,120,124,128,132,136,140

40MHz

Ch.38,46,54,62,102,110,118,126,134

80MHz

Ch.42,58,106,122

© silex technology, Inc.
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3.6. FER LAN 3X{E{LHR / Wireless LAN transmitter specifications

3.6.1. 2.4GHz (+25°C)

Specifications .
Items - Units
Modes Min. Typ. Max.
EEE 11b US Ch.1-Ch.11 1-11Mbps +5.5 +8.0 +10.5
Transmit Power EU, JP Ch.1-Ch.13 1-11Mbps +5.0 +7.5 +10.0
Typ.=Target Power 1l1g US Ch.1-Ch.3 6-54Mbps +4.5 +7.0 +9.5
US Ch.4-Ch.8 6-24Mbps +13.0 +15.5 +18.0
36Mbps +11.5 +14.0 +16.5
48Mbps +10.5 +13.0 +15.5
54Mbps +9.0 +11.5 +14.0
US Ch.9-Ch.11 6-54Mbps +6.5 +9.0 +11.5
EU, JP Ch.1-Ch.13 6-54Mbps +5.0 +7.5 +10.0
11n/ac US Ch.1-Ch.3 MCS0-8 +2.0 +4.5 +7.0
20MHz US Ch.4 - Ch.8 MCS0-4 +11.0 +13.5 +16.0
NOTE2 MCS5 +10.0 +12.5 +15.0
MCS6 +9.0 +11.5 +14.0
MCS7 +7.0 +9.5 +12.0
MCS8 +4.5 +7.0 +9.5 dBm
US Ch.9-Ch.11 MCSO0-7 +6.5 +9.0 +11.5
MCS8 +5.0 +7.5 +10.0
EU, JP Ch.1-Ch.13 MCS0-8 +5.0 +7.5 +10.0
11n/ac US Ch.3 - Ch.5 MCS0-9 +1.5 +4.0 +6.5
40MHz US Ch.6 MCS0-4 +9.5 +12.0 +14.5
NOTE2 MCS5 +9.5 +12.0 +14.5
MCS6 +8.5 +11.0 +13.5
MCS7 +6.0 +8.5 +11.0
MCS8 +4.0 +6.5 +9.0
MCS9 +2.5 +5.0 +7.5
US Ch.7 - Ch.9 MCS0-8 +3.5 +6.0 +8.5
MCS9 +2.5 +5.0 +7.5
EU, JP Ch.3-Ch.11 MCSO0-7 +5.5 +8.0 +10.5
MCS8 +4.0 +6.5 +9.0
MCS9 +2.5 +5.0 +7.5
FEENILET 77 Chain BIEDETY, 3 Datastream FFDFRE S 1$+4.8dB SN £ T,
NOTEL: | Transmit power is the value from each single chain.
When the device transmits 3 streams of data, total power can be +4.8dB.
NOTE: | 2:4GHz 11ac WY R—FTT, 77 LF T a v TEESE D Z L IEAIBETT,
2.4GHz 11ac is not supported. But it does work optionally.

© silex technology, Inc. Date:June 5, 2020
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3.6.2. 5GHz (+25°C)

Specifications .

Items - Units
Modes Min. Typ. Max.
XEE 11a US Ch.36 - Ch.48 6-54Mbps +5.0 +7.5 +10.0
Transmit Power US Ch.52 - Ch.64 6-54Mbps +9.5 +12.0 +14.5
Typ.=Target Power US Ch.100 - Ch.140 6-48Mbps +11.0 +13.5 +16.0
54Mbps +9.5 +12.0 +14.5
US Ch.149 6-36Mbps +12.0 +14.5 +17.0
48Mbps +11.5 +14.0 +16.5
54Mbps +10.5 +13.0 +15.5
US Ch.153 - Ch.165 6-24Mbps +13.5 +16.0 +18.5
36Mbps +12.0 +14.5 +17.0
48Mbps +11.5 +14.0 +16.5
54Mbps +10.5 +13.0 +15.5
EU Ch.36 - Ch.48 6-54Mbps +2.5 +5.0 +7.5
EU Ch.52 - Ch.64 6-54Mbps +5.0 +7.5 +10.0
EU Ch.100- Ch.140 6-24Mbps +12.5 +15.0 +17.5
36Mbps +12.0 +14.5 +17.0
48Mbps +11.5 +14.0 +16.5
54Mbps +10.0 +12.5 +15.0
EU Ch.149- Ch.165 6-54Mbps -2.0 +0.5 +3.0
JP Ch.36 - Ch.64 6-54Mbps +5.0 +7.5 +10.0
JP Ch.100 - Ch.140 6-24Mbps +13.0 +15.5 +18.0
36Mbps +12.0 +14.5 +17.0

48Mbps +11.5 +14.0 +16.5 dBm
54Mbps +10.0 +12.5 +15.0
11n/ac US Ch.36 - Ch.64 MCSO0-8 +5.0 +7.5 +10.0
20MHz US Ch.100 - Ch.140 MCS0-8 +8.5 +11.0 +13.5
US Ch.149 MCSO0-5 +12.0 +14.5 +17.0
MCS6 +11.0 +13.5 +16.0
MCS7-8 +9.5 +12.0 +14.5
US Ch.153 - Ch.165 MCS0-4 +13.5 +16.0 +18.5
MCS5 +12.5 +15.0 +17.5
MCS6 +11.0 +13.5 +16.0
MCS7-8 +9.5 +12.0 +14.5
EU Ch.36 - Ch.48 MCS0-8 +4.5 +7.0 +9.5
EU Ch.52 - Ch.64 MCS0-8 +5.0 +7.5 +10.0
EU Ch.100 - Ch.140 MCSO0-5 +11.5 +14.0 +16.5
MCS6 +10.5 +13.0 +15.5
MCS7 +9.5 +12.0 +14.5
MCS8 +9.0 +11.5 +14.0
EU Ch.149 - Ch.165 MCS0-8 -2.0 +0.5 +3.0
JP Ch.36 - Ch.64 MCS0-8 +5.0 +7.5 +10.0
JP Ch.100 - Ch.140 MCS0-4 +13.0 +15.5 +18.0
MCS5 +11.5 +14.0 +16.5
MCS6 +10.5 +13.0 +15.5
MCS7 +9.5 +12.0 +14.5
MCS8 +9.0 +11.5 +14.0
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Specifications .
Items - Units
Modes Min. Typ. Max.
XEE 11n/ac US Ch.36 - Ch.62 MCS0-9 +5.0 +7.5 +10.0
Transmit Power 40MHz US Ch.102 - Ch.134 MCSO0-7 +9.0 +11.5 +14.0
Typ.=Target Power MCS8 +8.5 +11.0 +13.5
MCS9 +6.5 +9.0 +11.5
US Ch.151 MCS0-8 +9.5 +12.0 +14.5
MCS9 +7.5 +10.0 +12.5
US Ch.159 MCS0-5 +12.5 +15.0 +17.5
MCS6 +10.5 +13.0 +15.5
MCS7 +10.0 +12.5 +15.0
MCS8 +9.5 +12.0 +14.5
MCS9 +7.5 +10.0 +12.5
EU Ch.38 - Ch.62 MCS0-9 +5.0 +7.5 +10.0
EU Ch.102 - Ch.134 MCS0-4 +12.0 +14.5 +17.0
MCS5 +11.5 +14.0 +16.5
MCS6 +10.5 +12.5 +15.0
MCS7 +9.5 +12.0 +14.5
MCS8 +8.5 +11.0 +13.5
MCS9 +6.5 +9.0 +11.5
EU Ch.151 - Ch.159 MCS0-9 -2.0 +0.5 +3.0
JP Ch.38 - Ch.62 MCS0-9 +5.5 +8.0 +10.5
JP Ch.102 - Ch.134 MCS0-2 +12.5 +15.0 +17.5
MCS3-4 +12.0 +14.5 +17.0 dBm

MCS5 +11.5 +14.0 +16.5
MCS6 +10.5 +12.5 +15.0
MCS7 +9.5 +12.0 +14.5
MCS8 +8.5 +11.0 +13.5
MCS9 +6.5 +9.0 +11.5
11n/ac US Ch.42 MCS0-9 +5.5 +8.0 +10.5
80MHz US Ch.58 MCS0-9 +5.0 +7.5 +10.0
US Ch.106 MCS0-9 +5.0 +7.5 +10.0
US Ch.122 MCS0-6 +9.5 +12.0 +14.5
MCS7 +9.0 +11.5 +14.0
MCS8 +8.5 +11.0 +13.5
MCS9 +6.5 +9.0 +11.5
US Ch.155 MCS0-9 +4.0 +6.5 +9.0
EU Ch.42, Ch.58 MCS0-9 +4.5 +7.0 +9.5
EU Ch.106 - Ch.122 MCS0-5 +11.5 +14.0 +16.5
MCS6 +11.0 +13.5 +16.0
MCS7 +9.0 +11.5 +14.0
MCS8 +8.5 +11.0 +13.5
MCS9 +6.5 +9.0 +11.5
EU Ch.155 MCS0-9 -2.0 +0.5 +3.0
JP Ch.42, Ch.58 MCS0-9 +5.5 +8.0 +10.5
JP Ch.106 - Ch.122 MCS0-5 +12.0 +14.5 +17.0
MCS6 +11.0 +13.5 +16.0
MCS7 +9.0 +11.5 +14.0
MCS8 +8.5 +11.0 +13.5
MCS9 +6.5 +9.0 +11.5
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FIEBNIEET > 77 Chain BEMDMETY, 3 Datastream FFDHFRE 11L+4.8dB SN F T,

NOTEL: | Transmit power is the value from each single chain.
When the device transmits 3 streams of data, total power can be +4.8dB.

3.6.3. Misc

EE/NT —DARFED X / Transmit power uncertainty (0°C~+60°C)

Specifications
Items Units Remarks
Modes Min. Typ. Max.

FFREREICLS
. 802.11a 6-54Mbps -2.5 - +2.5 dB
BEIENRT —DOFREN S
Power uncertainty due to 802.11b 1-11Mbps | -2.5 - 125 dB
environmental conditions
B [SENE=E-4
KRE, BIREM 802.11g 6-54Mbps 2.5 — +2.5 dB
Temperature, Power supply

802.11n/ac MSC0-9 -2.5 - +2.5 dB

FEIEEFEE / Frequency accuracy (0°C~+60°C)

Specifications
Iltem Unit Remark
Standards Min. Typ. Max.
] 3 K ik mE
KSR 11a/11b/11g/11n/11ac -20 0 +20 ppm
Frequency accuracy

________________________________________________________________________________________________________________________________________________________|
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3.7. EER LAN 2{E{L#R / Wireless LAN receiver specifications

3.7.1. 2.4GHz (0°C~+60°C)

ltemns Specifications : Units
Modes Min. Typ. Max.
RINZERE 11b 1Mbps — -85 -76
Receiver minimum (FER<8%) 2Mbps — -85 -76
sensitivity 5.5Mbps — -85 -76
11Mbps — -85 -76
1l1g 6Mbps - -86 -82
(PER<10%) 9Mbps - -86 -81
12Mbps - -86 -79
18Mbps - -85 -77
24Mbps — -81 -74
36Mbps — -78 -70
48Mbps - -74 -66
54Mbps — -73 -65
11n/ac 20MHz MCSO0 - -86 -82
(PER<10%) MCS1 - -86 -79 dBm
NOTE1 MCS2 - -84 -77
MCS3 - -80 -74
MCS4 - -77 -70
MCS5 — -73 -66
MCS6 — -71 -65
MCS7 - -70 -64
MCS8 - -66 -59
11n/ac 40MHz MCSO — -85 -79
(PER<10%) MCS1 - -85 -76
NOTE1 MCS2 - -82 -74
MCS3 - -78 -71
MCS4 - -75 -67
MCS5 - -71 -63
MCS6 - -69 -62
MCS7 - -68 -61
MCS8 - -64 -56
MCS9 - -62 -54
NOTEL: | 2:46Hz 11ac WY R—FTT, 77 LF T a v TEESE D Z L ILAIBETT,
2.4GHz 11ac is not supported. But it does work optionally.

© silex technology, Inc. Date:June 5, 2020
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3.7.2. 5GHz (0°C~+60°C)

Specifications .
Items - Units

Modes Min. Typ. Max.

RINZERE 11a 6Mbps — -86 -82
Receiver minimum (PER<10%) 9Mbps - -86 -81
sensitivity 12Mbps - -86 -79
18Mbps - -84 -77

24Mbps - -80 -74

36Mbps — -77 -70

48Mbps — -73 -66

54Mbps — 71 -65

11n/ac 20MHz MCSO - -86 -82

(PER<10%) MCS1 — -86 -79

MCS2 — -83 -77

MCS3 — -79 -74

MCS4 — -75 -70

MCS5 — -71 -66

MCS6 - -70 -65

MCS7 - -68 -64

MCS8 - -64 -59

11n/ac 40MHz MCSO - -85 -79 dBm

(PER<10%) MCS1 — -83 -76

MCS2 — -80 -74

MCS3 — -76 -71

MCS4 — -73 -67

MCS5 — -69 -63

MCS6 - -67 -62

MCS7 - -66 -61

MCS8 - -62 -56

MCS9 — -60 -54

11ac 80MHz MCSO — -82 -76

(PER<10%) MCS1 — -80 -73

MCS2 — -77 -71

MCS3 — -73 -68

MCS4 - -70 -64

MCS5 - -66 -60

MCS6 - -65 -59

MCS7 - -63 -58

MCS8 — -59 -53

MCS9 — -57 -51
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4. {5114k / signal pins specifications

4.1. PCl Express Mini Card Ty ¥ "B / PCl Express Card Edge Pin Assignments

Top side
Pin Number Pin Name Type Description
1 RESERVED OD | WAKE_L
3 RESERVED IO | GPIO [Z###t Connected to GPIO.
5 RESERVED IO | GPIO [Z##t Connected to GPIO.
7 RESERVED OD | CLKREQ_L
9 GND GND
1 REFCLK- \A | PCI Express %EJJ 1) 7 7L2RXS0OvY%Y (100MHz)
PCI Express differential reference clock (100MHz)
I S w
13 | Rerces | 51 Exres iferenol eference loc (LooME)
15 GND GND
Mechanical key
17 RESERVED NA | NC
19 RESERVED NA | NC
21 GND GND
23 PERNO OA | EDa—/Ll . ZEE{ET— S 185 Module : Differential data transmit
25 PERPO OA | EVa—)LAAl : ZEEIET— 2155 Module : Differential data transmit
27 GND GND
29 GND GND
31 PETNO A | EDa—)LAl . ZEFIET—F{EF Module : Differential data receive
33 PETpO A | EDa—)LAl . ZEZ{ET—2{EF Module : Differential data receive
35 GND GND
37 RESERVED NA | NC
39 RESERVED NA | ELa—)LAERT 41 E > & 58#&: Connected to pin 41 internally
41 RESERVED NA | ELa—)LAERT 39 E > & 58#&: Connected to pin 39 internally
43 RESERVED GND | GND #F & L TR Connected to GND
45 RESERVED IO | GPIO IZ#%#t Connected to GPIO
47 RESERVED IO | GPIO IZ#%#t Connected to GPIO.
49 RESERVED NA | NC
51 RESERVED NA | NC
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Bottom side
Pin Number Pin Name Type Description
2 +3.3Vaux PWR
4 GND GND
6 RESERVED NA | NC
8 RESERVED NC | NC
10 RESERVED NA | NC
12 RESERVED NA | NC
14 RESERVED NA | NC
16 RESERVED NA | NC
Mechanical key
18 GND GND
CiEE
2 | ReseRveD 0. | lable welss modle. On boar Pl up{ kot
22 PERST_L IL | PClExpress ') v MEHE PCl Express reset. Internal weak pull-down
24 +3.3Vaux PWR
26 GND GND
28 RESERVED NA | NC
30 RESERVED NA | NC
32 RESERVED NA | NC
34 GND GND
36 RESERVED NA | NC
38 RESERVED NA | NC
40 GND GND
42 RESERVED NA | NC
44 RESERVED IO | GPIO [ZH#E Connected to GPIO.
46 RESERVED NA | NC
48 RESERVED NA | NC
50 GND GND
52 +3.3V PWR
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B&EE (Acronyms)

Symbols Descriptions
NC No connection
10 Digital bidirectional pin
1A Analog input signal
OA Analog output signal
oD Digital output signal with open drain
IL Input signal with weak internal pull-down
PWR Power signal
GND Ground

________________________________________________________________________________________________________________________________________________________|
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4.2. PCI Express Configuration Registers

Offset Name Description Value(hex)
0x00 Vendor ID Manufacturer Identification 168C
0x02 Device ID Device Type Identification
0x04 Command Device Accessibility Control
0x06 Status Device Functionality Status
0x08 Revision ID Identification of Device Revision.
0x09 Class Code Device Basic Function Identification.
0x0C Cache Line Size System Cache Line Size
0x0D Latency Timer Defines Minimum Time (in bus cycles)
OxOE Header Type Device Configuration Header Format
Base Address to Access WLAN Memory Mapped
0x10 Base Address
Registers
0x2C Sub Vender ID Subsystem manufacturer Identification
Ox2E Subsystem ID Subsystem device type Identification
0x34 Capabilities Pointer Device Capability List Pointer
0x3D Interrupt Line Interrupt Line Value
0x40 Power Management Capability Power Management Capability
Power Management
0x44 Power Management Status/Control
Status/Control
0x50 Massage Capability ID Massage Capability ID
0x51 Message Capability Next Pointer | Message Capability Next Pointer
0x52 Message Control Message Control
0x54 Message Address Message Address
0x58 Message Data Message Data
0x70 PCI Express Capabilities List PClI Express Capabilities List
0x72 PCl Express Capabilities PCI Express Capabilities
0x74 Device Capabilities Device Capabilities
0x78 Device Control Device Control
0x7A Device Status Device Status
0x7C Link Capabilities Link Capabilities
0x80 Link Control Link Control
0x82 Link Status Link Status
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5 AR =7 x4 R X474k / Interface and timing specifications

5.1. /X7 —ON & OFF, Yty F X4 >4 [Power ON & OFF, reset timing

L
RN
| TpvrAMP

+33V |

REFCLK |

PERST_L i
Timing Description Min | Max | Unit
TPVRAMP | Power Supply Ramp on 3.3V - 25 | msec
TCLKRST | PCIE_REFCLK_N and PCIE_REFCLK_P stable to PCIE_RST_L de-asserted 100 - psec
TPS2PRST | Power Supply Stable to PCIE_RST_L de-assert 10 - msec

*PCl 7R R b & PERST_L U U — X EF (Fundamental Reset U ) — X BF), PCl 7K R k E 20msec AAIIT LTSSM D
Detect State |28 L sl ) F8 A,

PCI R Rk 27— b DM IZ PClExpress v1.1 FRIE A S 72& W,

*When a PCl host de-assert PERST_L (Fundamental Reset is de-asserted), a PCl host must be in the LTSSM Detect
State within 20msec. Refer to PCl Express v1.1 standard for detail about a PCI host state.

PERST L
« >
iwithin 20ms —
PETNO/p0 ‘ ‘
4} 12ms
‘ De!ect. De(ect.
Fundamental Reset Quiet | Active
PCle Host State LTSSM
Detect State
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6. A / standards compliance

6.1. #218—E / standards list
WA #RHE (Standards conformity)

= |EEE802.11-2012 (a/b/g/n)
= |EEE802.11ac-2013
= PCl Expressvl.1l

WAL (Law regulation compliance)

> BARBREE (MIC)
SEAAARAIEE 2 THEE 155 285195 (Infra 244/ 744, Wi-Fi Direct)
SEAAARRIEE 2 THEE 155 8819 5D 3 (W52 Infra F/ FHE. W53 Infra F1)
SFRAFRBIZE 21855 155 85195 M 3 D 2 (Infra F1%)
Article 2 paragraph 1 item (19) (Infra Master/Slave mode, Wi-Fi Direct)
Article 2 paragraph1 item (19)-3 (W52 Infra Master/Slave mode. W53 Infra Slave mode)

Article 2 paragraph 1 item (19)-3-2 (Infra Slave mode)
SREFE S (Certification number): 201-191012

<> FCC Part15 (Subpart C, Subpart E)
Subpart C (2.4GHz Master device & Client device, Wi-Fi Direct)
Subpart E (W52 Master mode and Slave mode, Wi-Fi Direct W53/W56 Slave mode, W58 Master mode and Slave mode.)
ID: N6C-PCEACDBR2

<> ISED RSS-247
Subpart C (2.4GHz Mater device & Client device, Wi-Fi Direct)
Subpart E (W52 Master mode and Slave mode, Wi-Fi Direct W53/W56 Slave mode, W58 Master mode and Slave mode.)
ID: 4908A-PCEACDBR2

<> ETSI (EN 300 328, EN 301 893)
EN 300 328 (2.4GHz Master & Slave, Wi-Fi Direct)
EN 301 893 (W52 Master & Slave, Wi-Fi Direct W53/W56 Slave.)
EN 300 440 (W58)
EN 62311

= CE RoHS Directive
FHIGE (Countries)

= Asia
Japan

= North America
us
Canada

= EU
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6.2. #3757+ Y X b /Recommended antenna list

BZ (Japan) MIC

Antennas Vendors Antenna 2.4GHz 5GHz No.19 No.19-2 No.19-3 No.19-3-2
Type Gain Gain 2.4GHz 2.484GHz W52/53 W56
H(zlszlziiiﬁ l(:aif)s) Unictron PCB +2.9dBi | +4.4dBi 4 - v v
Hﬁﬁ;ﬁiﬁiﬁ l(:féf)Z) Unictron PCB +2.8dBi | +4.2dBi 4 - v v
(Inclu::;:esclasb?)le loss) Molex PcB +3.2508i +5.008 v _ v v
(m:mz—g:;é% 22) Sansei-Denki Rod +2.0dBi | +2.0dBi v - v v
(Not?r:\lc-:?dpt;OCZ)IAeoloss) Sansei-Denki Rod 548 218 v _ v v

FTAYUH-HF&Z - 3—0Ovs¥ (USA * Canada * Europe) FCC/IC/ETSI

FCC ETSI ETSI ETSI
Antenna 2.4GHz 5GHz FCC Subpart-E
Antennas Vendors Subpart-C W52/53/56/58 EN300328 EN301893 EN300440

Type Gain Gain | ) 4GH2) 2.4GHz W52/53/56 W58

H2B1PC1A1C
(AA258)
(Include cable
loss)
H2B1PD1A1C
(AA222)
(Include cable
loss)
146153
(Include cable Molex PCB +3.25dBi | +5.0dBi v v v v v

loss)
ANTDC-
081A0/BO Sansei-
(Include cable Denki
loss)
ANTDP-027A0 | . .
(Not include . Rod +1.5dBi | +2.1dBi v v v v v
Denki

cable loss)

Unictron PCB +2.9dBi | +4.4dBi 4 4 v v 4

Unictron PCB +2.8dBi | +4.2dBi 4 v (4 v (4

Rod +2.0dBi | +2.0dBi v v v v v

INSDRE L silex BTV TF, silex WR—FTF—27 7 4L Esilex BT A NTOHRBEHTT,

BL. silex DERT7 > TF2FERL TV L LTHIREEROFRE, £/ldsilex W T A4 N\LUNEES BE
NOTEL | BB VEICR B A8EMELH Y £,

The above certification is effective only with the silex recommended antennas, silex recommended board data file and

driver. However, the re-certification might be required in the case of the final product form even if the silex
recommended antennas are used or no use of the silex driver.

EZEO EMC FREEIF R ERFETCORBRNBETT,
EMC certification of each country might be required as the final product.

NOTE2
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7. HEWHEARR / Mechanical specifications

29.85
12,5 12.5_ 24.2 2.825

) D 2 Q A O
@:n’ Y
“ S
© CQ 3 4 @ ] =l_nn|m|'EI
P o " o
t e
2 L
2.1 ! ]
TOP VIEW SIDE VIEW BOTTOM VIEW

(mm)

EHDERNZEE+/-0.25mm T AL +/-0.15mm
The thickness of dimension tolerance is +/-0.25 mm, other than that+/- _.__......
NOTE2: | [ A7ZE# =0.1mm Solder thickness = 0.1mm

NOTE1:

________________________________________________________________________________________________________________________________________________________|
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8. ¥ —F ¥ 74k / Marking specifications

A Model name: SX-PCEAC-DB R2 MIC Certification Number

| Warning message of W52/53 for Japan

El O

Rl 201-1910@12

W52/W538K4cLIBANERL .
Fabrique au Japome | oforigin

® O
® O

©

@)
@)
@)

Country

Inc
P

v
Mode | : SX—PCEACGH#*
YYYYYYXXXXXX

O O O

FCC IDv N6C-PCERCDBR2 i chcch'D
IC: 4908A-PCEACDBR2

T

@) @)

» silex technoloows

> Made im Japan
PXB4783XA PWi1B4821X%A

O O O |0

O O O O /9

L] — 0

MAC Address Company Country
2D Code Data Matrix (ECC200 Name of origin
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9. #m Y X b / Components composition list

Product No.
Categories ltems ZXE04250 ZXE04251
SX-PCEAC-DB SX-PCEAC-DB
R2 R2 SP
Board Main board 1 1
Label E/A Label 1 1
Packing Label - 1
Carton Label 1/100 1/20
Accessory Antenna - 3
Antenna Cable - -
Packing Packing Box - 1
Carton Box 1/100 1/20
Carton Pad 1/100 -
Tray 11/100 -
Antistatic bag 1/100 -
Antistatic air-cap bag - 2
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10. #E{E#E / Packing specifications

Antenna % 3

4’,
fé » K

Antistatic air-cap bag

«—/

' : Antistatic air-cap bag

/
/

i

Ll P
A4

U

Packing Label

A

% Packing Box

SX-PCEAC-DB R2 SP

Packing Baox x 20

N

Facking Box [Packing Box

T . d Carton Box
Y Carton Boex Label
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INLY 8 Bulk specifications

——— —— i —— —— — . —— —— —— —— —— —— ————

Full Size
/

MAX100pcs

Label side—»

Carton Tape Side

Carton Box

Carton Tape

Date:June 5, 2020
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HWam>RILE
IEEE802.11ac/a/b/g/n
PCI Express Wireless LAN module
Sample Pack <+
To)
PN OO P N SX-PCEAC-DB R2 SP
silex technology, Inc. ¢
4357
>
Packing label
A
Product : skkkkskskkkskroksorkkkk < SXPCEAC-DB R2
SX-PCEAC-DB R2 SP
Type
Carton No.: */x
Quantity : **¥ pcs o
+
o
w
RoHS Compliant
el ||| e E
silex technology, Inc. v Data: Quantity
V, 97 = 10 |
< »
Carton label
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© silex technology, Inc. Date:June 5, 2020

(33/44)



silex

technology Drawing No.:JW206230XA

11. {E$A14HER / Reliability test

Requirements
Test items Standards Description
Electricity Appearance
DC BEHER - EREE+3.0V~+3.6 VOENERERZ1T 50
DC voltage test CBEOFELECEERENDRENEI oA WI & EHERT D, Workable NA
Check to work with +3.0 - +3.6V voltage range.
+ Check no transaction stop or no throughput drop.
REEEE IEC60601-1-11 | TR RKMHTEMERER 1T 5,
YA 7 IVERER cBEOFELCEEREDEENRI 0B W L Z2HERT 5,
Temperature/ Check to work with below conditions.
Humidity cycle + Check no transaction stop or no throughput drop.
test Condition 1 (Hr:Min)
Step 1 2 3 4 5 6 7 8 9 10
°C +25 = 5 =3 +65 [ 5 =Y +65 o
%RH OFF (=3 OFF (0] 95 (0] OFF (=3 95 (=3
Time 0:05 (=3 3:00 (=3 3:00 (0] 5:00 (=3 8:05 (=3
Power ON ] ON =) ON [ ON [=3 ON =3
Step 11 12 13 = = = = =
C +18 =] +25 - - - - - - -
%RH 10 =] 30 - - - - -
Time 8:05 e 1.00 - - - - - - - Workable NA
Power ON = - - - - - - - -
Condition 2 (Hr:Min)
Step 1 2 3 4 5 6 7 8 9 10
°C +25 o 5 o +65 =] 5 -5 =] +65
%RH OFF [ OFF [ 95 o OFF OFF o 95
Time 0:05 [ 3:00 [ 3:00 o 2:00 3:00 o 2:00
Power ON o ON o ON o ON ON o ON
Step 11 12 13 14 15 16 17 18 = =
°C +65 +65 o +5 +5 +5 =) +25 - -
%RH 95 95 o 10 10 10 o 30 - -
Time 0:05 6:00 (= 2:00 2:00 2:00 o 1:00 - -
Power ON ON (=) ON ON ON o ON - -
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Requirements
Test items Standards Description
Electricity Appearance

SR BN AR — ERRETORS ZHERT 5,
High temperature - 1B B 13+65°C T2 M BRICERZONIC L, BET 25 Z &L 2 MRS %,
boot-up test - 2B B LR IF309 RE L EREONE L, RINT 2 & 4 HRT 5,

- AITEIFGTSE,

Check to boot-up with high temperature. Workable NA
+ 1st boot-up check is performed after 2 hours exposure at +65°C.
* 2nd boot-up or later boot-up check is performed after 30 minutes
exposure at +65°C.

+ Total number of checking times are 5 times.
ERECEN R — ERKETORE =T 5,
Low temperature - 1E B IE-5°CT22EMBRICERZONIC L, RENT 22 & a/ERT %,
boot-up test B B30 HE LEELONE L, BBT 5T & 4HAT 5.

- AT EIESE,

Check to boot-up with low temperature. Workable NA

+ 1st boot-up check is performed after 2 hours exposure at -5°C.

* 2nd boot-up or later boot-up check is performed after 30 minutes

exposure at -5°C.

* Total number of checking times are 5 times.
FrE s MIL-STD-202 RAIMEE =50g, HME =11ms, EH = N—T7H 41 Vi, EEEL
Mechanical shock Method 2138 =11.3ft/sec Meet to spec. No damage
test Condition A Peak g's = 50g, Duration = 11ms, Waveform = Half-sine, Vi = 11.3ft/sec
IR RES MIL-STD-202 IAMEE =20g, 10 <> 2000Hz TX/Y/ZEh A H 12209, 12[E]5EHE,
Mechanical Method 204D Peak g's = 20g, 10 <> 2000Hz at 20min/cycle for each X/Y/Z axis, Perform Meet to spec. No damage
vibration test Condition D 12 times
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Requirements

Test items Standards Description
Electricity Appearance
30 FEE I S B MIL-STD-833J Stepl (Big) = Step2 (BR) &M YiRT,
Thermal shock Method 1011.9 10 Cycle, 200 Cycle, 1000 Cycle & IZEi1E 7R,
test 1A 2 LAY DRT v F[=: Ramp)
es Steps 1 2 3 4
+100 0 Meet to spec. No damage
degC = =
g +10/-2°C +2/-10°C

Time 2 - 5min < 10sec 2 - 5min < 10sec

Power OFF OFF OFF OFF
=Rt - +65°CIRIE T C8RIMEB T 5, 2 D%, ERTCHMHRET 2,
Heat resistance Expose at +65°Cfor 8 hours. Leave at room temp for 2 hours after taking out from Meet to spec. No damage

chamber.
KB ER - SCIRIE T C8BFEINE T 5, T Dk, BB CHRMNET %,
Cold resistance Expose at -5°Cfor 8 hours. Leave at room temp for 2 hours after r taking out from Meet to spec. No damage
chamber.
HerE ERHR - +60°CTHNEITEHMDBEEZANES %, Meet to
Device temp rise Measure temperature on each device with exposing at +60°C. Device’s spec. NA
Wa R TaEs ISO 4180 RBFERETEOmDEHE L Y ARKDIRICET € 2, (6H. 3. 1)
Drop with JIS 20200 Level II Drop with the package from 60cm height to the wood board. (6 faces, 3 edges, 1 Meet to spec. No damage
package corner).
Criteria Description

No damage SAEREANEICEEHNEWNT &,  No damage on the appearance after test.

Meet to spec

B ICBIF 2 EEER-T L,

Meet to specifications in §3.

Workable

AEBRPBELVHER TE D L,

Can confirm working during test.

Meet to device’s spec

BT NA ZEREOHIEREZ RS I &

Meet to operation temperature range of each device.
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12. fEA E®D;EE / Notifications

> AEROMAEIE. §6. ICBIFAERFICEAL TVLWETHA. UTOBEIIARLIEBICHDIATEELHY £7,
This module is comphant to the law regulations mentioning § 6. But the contents may change at below
conditions.
1) §6.1 ([ZBIF2ELUNNTES HE,
In case this module is used in the different country from the list of §6.1
2) §6.2 ICBIFBT7 T FLANEES BB,
In case this module is used with different antenna from the antenna list of §6.2
3) m_f@Eﬁﬁﬁ‘M\g@ %Do
In case the certification must be renewed.
> ARELFAIL 2.4GHz T & SGHz T OB A A & § 2 EIGBEK TS,
EBIC& Y 5.15-5.35GHz wiF (W52, W53) ZEATHIAT 2FIEREINTHEY £7,
AUGRZEENTHRAINDHBEIETTH W52 /W53 FIROEFREZHIBAWVERICEREL TCEE L,
This module is the wireless device using 2.4GHz / 5GHz band.
Do not use 5.15-5.35GHz band (W52, W53) outdoors due to the law restriction.
When use this modules outdoors, need to disable it from using such band in advance.
> AERBIE—REFHEFAOBAAZBNICERETINTYTH Y MEHIRE, RFHHE, SEBEEER
3/ EEBEEEFIV T HRE BOTHEVWKEDEEN - REZERINIEIHIAOHLAAZER L
7HTiEh ) A, EEESRICHACKIIESRER IR ICEARLE(BHEEE TERAVAEDLELE
Ty,
This module has been designed for being embedded in the general electric devices, not in the extremely reliable
demands like aircraft instruments, nuclear control instruments, high reliable medical instruments (Class lll, 1V),
high reliable security instruments or any other such devices.
In the case of being embedded in the medical instruments, please ask our sales reps regardless of the medical
class.
> AEMEIBREFEEE L TBEZITVETOT, FZE~OBERRREZH<CHRICEF 2T (ICETS
HEEZERN /K ETBIERELET,
Because this module communicates through radio waves, it is highly recommended to set security system in
order to prevent the information leak to third parties.
> AERIFELAAEER L EFEETT, ARROMEE, FEE JEEO £, HAARKEZ O
EBELNLLET, X, AEREBERTOEMCAIEIIERBLTCHEY FHAD T, AEREBELHE
HRAATZERIZRETD EMC HBRDER. RUORAIRFZITILENHY £,
This module is a radio module for embedded purpose. Please understand functions and features of this module,
and evaluate as the final product which has this module embedded. Also, as evaluation of EMC conformity of this
module has not been performed, EMC conformity evaluation and application must be performed with the final
product which this module is embedded.
> AEGRAMNERTLIERTEHICEVWT, A—ARSGT 2RI E8E~OEZENIEBEN» b OFEEZZ T
BIGENHY EFT, REICBLWTREBRICREOABZERL T/ZE 0,
The wireless bands this module is using may affect the peripheral devices which use same bands and vice versa.
When install them, please check the use environment in advance.
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S AERIIOVWTHBOREETI EBREICEDWAT 22325 0HY £,

There are cases in which you will be punished by the radio law if this module is disassembled or modified.

< AERITIHEFOBEABE LIZHEAABEY 2 —LTT, inu“f*ﬂLJiH—r IFRHER (RERICITFRES
ICEVWEBERT NARZFERALTBY £9) ©KE, TOMHMEFICIEI+HFERVET,
Some terminals and electric parts of this module are exposed. When embed this module in your products, should
attract attention to ESD, condensing, and other dusts.

> BEATR—BEREFEEE D MOBEREISREZFE I HE. UTICHIOEREL T/IZE 0,
(IEEE802.11-2012 % U IEEE802.11ac-2013 £ R)
In the case using the other wireless devices using same frequency band around this product, please take care
below. (See |[EEE802.11-2012 and IEEE802.11ac-2013)

1) 24GHz B TlE, XEY 2 — L DOFRLERE A 5 +/- 25MHz (5Ch) U EDREIRZ & T TERAT L2 &
HREINET,

+/-25MHz (+/-25MHz) or more frequency separation from the center frequency of this module is recommended
in 2.4GHz.

2) BEEEF v ALROFEREETF v RILOESANICETDERL T, BEZEITAREZREL TL/ZE
LY,
Appropriate environment to avoid interference from the adjacent channels or the non-adjacent channels is
necessary.

O 2.4GHz BT v 2L« FOREIKRE+/-25MHz(5Ch), FEBEEET v 2L« FUOJEIREL +/-30MHz(6Ch)A £
2.4GHz: Center frequency +/-25MHz (5Ch), Non Adjacent channel: Further than Center frequency +/-30MHz (6Ch)

(O 5GHz HT20 BT v /L FUDVELKER+/-20MHz(4Ch), FEBERETF v L« ORISR +/-40MHz(8Ch) L
5GHz HT20: Center frequency +/-20MHz (4Ch), Non Adjacent channel: Further than Center frequency +/-40MHz (8Ch)

(J 5GHz HT40 BT v 2L« HGEIREL+/-40MHz(8Ch), FEBEEEF v &L« FLEIREL +/-80MHz(16Ch) A £
5GHz HT40 Adjacent channel: Center frequency +/-40MHz (8Ch), Non Adjacent channel: Further than Center frequency
+/-80MHz (16Ch)

(O 5GHz HT80 BT v 2L« HLEIKEL+/-80MHz(16Ch), FEBHET v 1)L« FULEIKREL +/-160MHz(32Ch)L L
5GHz HT80 Adjacent channel: Center frequency +/-80MHz (16Ch), Non Adjacent channel: Further than Center frequency
+/-160MHz (32Ch)

X ERBORENTH>TH, BLBRANDEDHEILRET 2ARMENG 2720, B0 EREEE L+ B % &
LTIERLCIEZE L,
Even if these conditions is satisfied, the module is possibly interfered when strong signal is input. The other wireless system
should be enough far from this module

> WAL ODANIE, T TFHT A Y& EH 2.4GHz H T-20dBm LT, 5GHz HC-30dBm T & L TL72E Ly,
The input level from the opponent device must be -20dBm or less at 2.4GHz, -30dBm or less at GHz with including antenna
gain.

________________________________________________________________________________________________________________________________________________________|
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FCC Notice

This device complies with Part 15 of 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.

List of applicable FCC rules

This device complies with below part 15 of the FCC Rules.
Part 15 Subpart C

Part 15 Subpart E

Test Modes

silex technology, Inc. uses various test mode programs for test set up which operate separate from production firmware. Host
integrators should contact silex technology, Inc. for assistance with test modes needed for module/host compliance test
requirements.

Additional testing, Part 15 Subpart B disclaimer

The modular transmitter is only FCC authorized for the specific rule parts (i.e., FCC transmitter rules) listed on the grant, and 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.

The final host product still requires Part 15 Subpart B compliance testing with the modular transmitter installed.

Summarize the specific operational use conditions
This module designed for mounting inside of the end product by end product manufacturer professionally.
Therefore, it complies with the antenna and transmission system requirements of §15.203.

RF exposure considerations

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment and meets the FCC radio
frequency (RF) Exposure Guidelines. This equipment should be installed and operated keeping the radiator at least 20cm or more
away from person’s body.

Co-Location Rule
This transmitter must not be co-located or operated in conjunction with any other antenna or transmitter.

Label and compliance information

Following information must be indicated on the host device of this module.
Contains Transmitter Module FCC ID : N6C-PCEACDBR2

Or
Contains FCC ID : N6C-PCEACDBR2

FCC CAUTION

The following statements must be described on the user manual of the host device of this module;
FCC CAUTION
Changes or modifications not expressly approved by the party responsible for compliance could void the user’s
authority to operate the equipment.

© silex technology, Inc. Date:June 5, 2020
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ISED Notice

This device contains license-exempt transmitter(s)/receiver(s) that comply with Innovation, Science and Economic Development
Canada’s license-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.

L’émetteur/récepteur exempt de licence contenu dans le présent appareil est conforme aux CNR 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. Ll’appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d’en compromettre le
fonctionnement.

Operation in the band 5150-5250 MHz
Operation in the band 5150-5250 MHz is only for indoor use to reduce the potential for harmful interference to co-channel mobile
satellite systems.

La bande 5 150-5 250 MHz est réservés uniquement pour une utilisation a I'intérieur afin de réduire les risques de brouillage
préjudiciable aux systemes de satellites mobiles utilisant les mémes canaux.

Label and compliance information
The following information must be indicated on the host device of this module.

Les informations suivantes doivent étre indiquées sur le périphérique héte de ce module.

Contains Transmitter Module IC: 4908A-PCEACDBR2
Or
Contains IC: 4908A-PCEACDBR2

© silex technology, Inc. Date:June 5, 2020
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RF exposure considerations

This equipment complies with ISED radiation exposure limits set forth for an uncontrolled environment and meets RSS-102 of the
ISED radio frequency (RF) Exposure rules. This equipment should be installed and operated keeping the radiator at least 20cm or
more away from person’s body.

Cet équipement est conforme aux limites d’exposition aux rayonnements énoncées pour un environnement non controélé et
respecte les regles d’exposition aux fréquences radioélectriques (RF) CNR-102 de I'ISDE. Cet équipement doit étre installé et utilisé
en gardant une distance de 20 cm ou plus entre le radiateur et le corps humain.

Antenna Type

This radio transmitter (4908A- PCEACDBR2) 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.

Gain
Antenna Type Impedance
2.4GHz 5GHz
Rod Antenna 2.14dBi 4dBi 500hms
PCB Antenna 3.25d8Bi 5dBi 500hms

Le présent émetteur radio (4908A- PCEACDBR?2) a été approuvé par Innovation, Sciences et Développement économique Canada
pour fonctionner avec les types d'antenne énumérés ci-dessous et ayant un gain admissible maximal. Les types d'antenne non
inclus dans cette liste, et dont le gain est supérieur au gain maximal indiqué pour tout type figurant sur la liste, sont strictement
interdits pour I'exploitation de I'émetteur.

Gain
Type d'antenne Impedance
2.4GHz 5GHz
Antenne a tige 2.14dBi 4dBi 500hms
Antenne PCB 3.25dBi 5dBi 500hms

© silex technology, Inc. Date:June 5, 2020
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13. {18k A TEERET / Appendix A Thermal design

REY 2 —VIEBBNKZT o7 L TEAL TSV, REYV 2 - L0 mEE R EBERRIIRE

ISR MARHEDOD E TERLTVET, £, REOBARAAKRIIUEEZZELICRIAETE2H0TIEDH Y

FRA, £DH. THEABICEL TRIERAREICTRARE 21TV ROLFTHZIT > TLRE L, BEAK

HICOWTIE, UTFICRT F AL REFICTRELREAT AL REEE BT &5 ICHHETo TS

(A
You should use this module to take measures of thermal dissipation. The device temperature rise test was done at

the following condition. The following specification of thermal dissipation perfectly guarantees the performance. Thus
you should enough evaluate the design of thermal dissipation to an actual use environment. As for the design, you
should satisfy the device operational temperature specification at the following point.

BIERA Vb | T34 ROBEBREREF

A measurement point / A device operational temperature specification

ZFK Name REEH LR Temperature upper limits [°C]
+80

1 The module 7 — X8 E Tc

. _________________________________________________________________________________________________________________________________________________________|
Date:June 5, 2020
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MRk LR BRE Y

The condition of device temp rise test

R—RR—=FEREV 2L EOBICHBRAY — F2ERA L. ERBERICEH T 2 EMEE LR HERE £,
The device temperature rise test was done at continuous communication using the thermal dissipation sheet between the
baseboard and the module.

N—R— ROEREERICOVWTIIE 11E%,
BEBTY 3>y — MEBREOBRMIFMBICOWTIEE 2BZSEB L TLEE 0,

Please refer item 1 showing the baseboard specifications and item 2 showing the thermal dissipation sheet specification and the
mounting position.

1. R—RFK—F (¥4t Ap-500Ac EiR) Tk
The specification of the baseboard AP-500AC by silex

* PCB %1 X PCB size : 180mm X 130mm (] 1 S8 refer Fig.1)
- BE/ Xy R A4 X Thermal dissipation pad size 2 43mm X 16mm (K] 1 88 refer Fig.1)

1 RX— XR— K AP-500AC Fig 1 The baseboard AP-500AC

© silex technology, Inc. Date:June 5, 2020
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2. MEA Y — MM

The specification of the thermal dissipation sheet

- BUFE Part# : TG-X (T-GLOBAL Technology) / /2 Thickness: 2.0mm
« BVZEE Thermal conductivity 1 12.0W/mK
c Y 14X Size 1 43mm X 16mm

2 BV 2T BB — FMIE
Fig.2 The position of thermal dissipation sheet against the module

The product

PCB

T
(N—R7R— K Baseboard) Bt — b

Thermal dissipation sheet

3BT — MIEEY 2 —ILEER
Fig.3 The situation the module with thermal dissipation sheet is mounted on the baseboard
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