silex

technology

Title:

[EEE802.11ac wave?
SDIO wireless LAN module

SX-SDMAC2-2830

Drawing Type :

HmtRE

Product specifications

Drawing No.:

JW205100XX

Date :

May 30, 2019

© silex technology, Inc.

(1/58)



silex

technology

Drawing No. : JW205100XX

hRERE (Revision history)

Rev.

Description

Date

Prepared by

Checked by | Approved by

XX

#HR The first edtion

May. 30, 19

Y.Kuroda

K.Hamada Y.Shibuya

© silex technology, Inc.

(2/58)

Date : May 30, 2019



silex

technology

Drawing No. : JW205100XX

B (Index)

NPT 2 > oo [U Tl T oo [Vt o) o ) P 4
2. N=F7z778v 7K (Hardware block diagram)......cccceeuuiiiiiiiiii e ee et e e e e e e e e e e e e e e aaa s 6
G- ¥ G-l (= ToT= T e I o T=Toi 1 Tor=u (o) o 1) P 7
3.1. B - (€1 a1 =Y I o= o= [ 2 Y3 N 7
3.2. b= Lo € =\ T YT aaT=TaY =1 e g e 1 1o ) IS 8
3.3. 50N O =S =1 (Yot w g Tor= Y =] 1 =Yol 1 or= Lo o] 2 -3 F N 9
3.4. SHEERMERE (Current consumption SPECIfiCatiONS) ..vuuivuieriiiiei e e e e e e e e ans 11
3.5. AR LAN — iRk (Wireless LAN general SpecCifiCations) ......vueeuiieniiuneiiieieeneieeee e e e e e e eeneeneeneens 13
3.6. AR LAN XfEAHR (Wireless LAN transmitter SpecifiCations) ....c..uie.cieeeirieeeiin e eiee e e e e e e e e ens 15
3.7. AR LAN Z{EHR (Wireless LAN Receiver SpeCifiCations).......uceuceuiiuneiiieieiieeeeeeieeeeeeene e eeneenneeneens 18
3.8. Bluetooth — %4k (Bluetooth general SPECIfiCAtioNS) ....uuvuuiieeiiiei e e e e e e e e e e e e e e e e eneeaneennes 20
3.9. Bluetooth XfE#k (Bluetooth Transmitter SPeCIfiCatioNS).......uciueen i eieei e e e e e e e e eanes 21
3.10. Bluetooth {511k (Bluetooth Receiver SpecCifiCationsS) . ... ..iu.iiuiiiiiiiiiiiee e e e 21
4. (FFER (Signal pin SPECIfICAtIONS) ... .iiui it 22
4.1. 5= T T [ o= o) T3 PN 22
4.2, EEAER (SigNal SPECIFICALIONS) Luvvuuiiitiiiieeeie ettt e e e e e e e e e e e e e e e areea e e eaneeaneeaneesaneeeaneees 23
4.3. TEETEZR (SIgNAl AfiNITIONS) .. trtntietetrie et e tee ettt eeer e e e e e e e e e e e e e e et e e s e e et e e et e eatneaatneeetneaseneennneees 28
5. AYZ—=7zxAR/xA I 7R (Interface / timing specifications) .....ccviiii i 29
5.1. WLAN SDIO AC % 4 I > 7'{tkk (WLAN SDIO AC timing specifications) .........cvveuveeierneeiiieeneneeneeneennns 29
5.2. Bluetooth UART £k (Bluetooth UART interface specifiCations) ........uuuveeeeniieneeineeeeneeeeneenneeeeeneennees 33
5.3. Bluetooth E&E A > % — 7 = 4 X{1#k(Bluetooth audio interface specifications) ........ccoeveveenreiieeneenneneennees 34
5.4. /X7 —0ON/OFF, U+t v b &4 2> % (Power on/off and reset timing) .....cccovvuviiiiiiiiiiiiiiinec e, 35
(T iy - () =T o o e [ @e] g Y] L= ol ) P 36
6.1. oL (=] €= Yo F= e B 1] ) PP PPPR PPN 36
6.2. LT > 77U X M (Recommended ANTENNEA LISE) v.uvuuienieniiieei i eieee e e e e e e e e s e e e e e eneennennns 37
6.3. Federal Communications Commission (FCC) Statement......cc.vuieieieieiiiiiii e raenenens 38
6.4. (=Y =T F= T £ o [0 1=] o VK = g = T = I (1 ) I 40
7. HHEIEER (Mechanical SPeCfiCatioNS).......iiiiiri i e e e e e e e e e e e e e e e aaaan 4?2
8. FIHk (Indication SPECfiCAtiONS) ... iiuuiiiii it 43
9. HERRYU X bk (Components COMPOSILION LISE) .....cuuuiiierriiiiiriiiiiietiieiresiseiessssessssssesesssseresssessessssesssses 44
10. B (PAcking SPECIHICAtIONS) ..uuu.iiiiiiiee it e et e e e e e e e e e e e et e e e et e e s e eaa e e e e aaa e e eeatan e e esnannns 45
NI e 2 Y T ][V (=Yt o) P 48
P == D= oy =l (o] ] Tor=1 o]0 Y3 ISP 51
13. 8 A =E7 > Fi&Et (Appendix-A Reference land design) .......ccuuiieiiiiiiieiiiiie e 53
14. {38B SMT U 70— (Appendix -B  SMT reflow Profil€S) .....cccuuiiieiiiiiiieeiiiii e ee e e e e e 54
15. {8 C EmEITEOXEEES (Appendix -C  TX power at each destination) .........ceeeeveiiieeeeiiiieeeeeiie e eeenannn, 55
15.1. =] = o PPN 55
15.2. PPN 56
15.3. L1 PPN 57

Date : May 30, 2019
© silex technology, Inc. (3/58) ate ay



silex

technology

Drawing No. : JW205100XX

AZ|% SX-SDMAC2 IO WTEBAT 25 DT,
ETNR/N=F T2 T7NN—= 3 VEHRES(HVIN)IZ [SX-SDMAC2] T,

This document describes about SX-SDMAC?2.
Model name/Hardware Version Identification Number (HVIN) of this module is "SX-SDMAC2".

1. G E (Product introduction)

SX-SDMAC2 4. QCA9379-3 (Qualcomm Atheros #)%#MH L 7=. 2.4GHz/5GHz Dual Band IEEE 802.11
a/b/g/n/ac. Bluetooth 5.0 BR/EDR/LE (Classl) & U SDIO3.0 #EMOBEREY 2 —ILTT, KEY 2 —IILIL,
MAC/BBP/RF/RF 7O ¥ b TV FRUOEZEER/7 Ay 7 A EDONEBEIEETAR L TWLWET,

The SX-SDMAC2 is a 2.4 GHz / 5GHz dual band IEEE802.11 a/b/g/n/ac WLAN and Bluetooth 5.0

BR/EDR/LE (Class1l) module based on Qualcomm QCA9379-3 chipset. The SX-SDMAC2 highly integrates
MAC, Base band, RF, RF front end and peripheral circuitry like power unit, reference clock, etc.

WiFi ANT2

WiFi ANT1

Bluetooth

SX-SDMAC2

. Date : May 30, 2019
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8 (Features)

= IEEE802.11a/b/g/n/ac ##L(2.4 GHz, 5 GHz)
IEEE802.11a/b/g/n/ac compliant (2.4 GHz, 5 GHz)

" 2QRR=VYAT—RRA MY =L RT L (2T2R)
2 spatial data stream system (2T2R)

= 5 GHz:20/40/80 MHz &1l €— Fx$it (PHY 7—% L — k 867 Mbps)
2.4 GHz : 20/40 MHz ®igig€— F3fit (PHY 7 —% L —  300Mbps, 3% PHY 7 —% L — k 400Mbps)
5 GHz: 20/40/80 MHz bandwidth mode (PHY Data rate 867 Mbps)
2.4 GHz: 20/40 MHz bandwidth mode (PHY Data rate 300 Mbps, Extra PHY Data rate 400Mbps)

PHY Data Rate

(J 802.11b/g 1-54 Mbps

(J 802.11a 6-54 Mbps

(J 802.11n 1T1R MCS0-7, 2T2R MCS8-15
(J 802.11ac MCS0-9

= Bluetooth 5.0 BR/EDR/LE (Class1), Bluetooth 1.x, 2.x, 3.0, 4.0, 4.1, 4.2 %6 A Hiz
Bluetooth 5.0 BR/EDR/LE (Classl1). Backward-compatible to Bluetooth 1.x, 2.x, 3.0, 4.0, 4.1, 4.2

= Wireless LAN KRR b > & —7 x4 RZ& LT SDIO 3.0 356
SDIO3.0 as the Wireless LAN host interface

= Bluetooth "X kA > & —7 4 X & LT UART I
UART as the Bluetooth host interface

= FFEEFE+3.3V, I0 EE(VDD_GPIO1, VDD_SDIO)+1.8V/+3.3V &R
+3.3V main power supply, selectable +1.8V/+3.3V IO power supply (VDD_GPIO1, VDD_SDIO)

= EU RoHS #4 2011/65/EC (Lead Free)@&@#&
EU RoHS directive 2011/65/EC (Lead Free) compliant

Date : May 30, 2019
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2. n—F2x7708vy %K (Hardware block diagram)

SX-SDMAC2-2830 SYSTEM BLOCK DIAGRAM

QCA9379-3

VDD33 Y
PMU

+3.3V WiFi ANT1
WLAN_PWD_L WiFi Host WiFi ANT1 LC
Interface 5G Network

VDDIO_SDIO o
SDIO 3.0 WiFi ANT1 LC
Slave 2.4G Network -

WiFi ANT2 LC
5G Network

WiFi ANT2 LC
2.4G Network

Bluetooth
BT_PWD_L Bluetooth Host Bluetooth MHF |
Interface Bluetooth 24G
UART Modem

UART

PCM
PCM

48MHz
VDDIO_GPIO Oscillator

Z& (Acronyms)

PMU Power Management Unit
DPX Integrated Passive Device type Diplexer
MHF I MHF-I co-axial connector (I-PEX) or compatible connector

Date : May 30, 2019
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3. EiR{t# (Board specifications)

3.1. —f&{t#k (General specifications)

Items Specifications Units Remarks
X FAE—F i ot
AR T. B e 68-pin Land Grid Array
Connection (Direct solder) B
with the host board
TrTFR—F
Antenna port MHF I connector x 3 pcs
ey SWR<3:1
;n?ean?:—\ ortl\ﬁﬁacteristics >0 Q (2.4-2.5GHz,
P 5.18-5.85GHz)
A ]\.47&_7l4x SDIO v3.0 - For Wireless LAN
Host interface
UART - For Bluetooth
FEIRIEG A IEEE802.11-2012
RF interface IEEE802.11a/b/g/n/ac IEEE802.11ac-2013
_ Max antenna gain
Bluetooth 5.0 BR/EDR/LE +4.0dBi@2.4GHz
E-i
Weight >-1 g | Typ
ik z
. . WxHxD 20.5x27.0x3.1 | mm | §7 28 (See §7)
Dimensions
MTTF 90,000 h Min.
TyFF Az REREK
Antenna connector 10 Times | Max.
Desorption number of times
Y 7 oO—[a%k .
Reflow number of times 1 Time | Max.
Human Body Model
ESD i EE% JESD22-A114-F
ESD resistance Signal pins +/-2000 v FEIBEIRAE
(with/ no power supply)
TTrEY
Antenna connector | T/ 2000

© silex technology, Inc.
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3.2. ®IESEME (Environmental conditions)

Specifications
Items Units Remarks
Min. | Typ. | Max.

HEBIERE AR
Recommended operating -30 - +70 °C in\’lb/lent\ temperature
temperature EEBEREEMMNE
After assembled with powered
EEEECL
HERBIEIRE No condensing
Recommended operating humidity 15 - 95 | %RH RELBIRELENNNR

After assembled with powered

HRRFLRE (RER)
Recommended storage temperature -40 - +85 °C
(After assembly)

R TBIRE T N
After assembled with no-powered

HRRFLE (RER)
Recommended storage humidity 15 - 95 %RH
(After assembly)

EREECL

No condensing

R T IRE TN

After assembled with no-powered

HRERERE "NOTE!
Recommended storage temperature +5 - +35 °C
(In the warehouse, before assembly)

ks, B MSLICRED,
Packaged. Apply MSL after unpackaged.

HEZREIRE "NOTEL
Recommended storage temperature 20 - 60 %RH
(In the warehouse, before assembly)

wEmECL

No condensing

MWk, FEEIEMSLICHES,
Packaged. Apply MSL after unpackaged.

IPC/JEDEC J-STD-020D
BRYFWCOWTIE TRRE SR,

Moisture Sensitivity Level (MSL) 3 B See below standard for handling
IPC/JEDEC J-STD-033C™NOTE 1
NOTEL | ZRAREA & CREIR (Bt HE 1 £R)RET 2ROEELNETT, F74 /5y 7 REHREDEE,

COEHTTRIA/8y JRDBED 10%RH KiBIZRINET, RT4/5y 7ADEED 10%RH LI E
ER ST ESHOEETIZ. RESHEICELST. §10 IIRTEERRY — N TCIWRLLE L, REH
1 EUERBERCEERICERERM 2B UL E - 256, BLEFIOEER Y — M OREREC
N ZENEOREREZRET 2 xRN EZLET,

This is condition to keep the product in the warehouse for long term (1 year after shipping from
Silex). In case of unpacked of the dry pack, humidity of inside shall be keep less than 10%RH.
To know whether humidity in the dry pack is exceed 10%RH or not, please check out the
humidity indication card (HIC). After 1 year from shipping or in case it might be exceeded this
condition due to transportation, checking HIC or checking solderability before production is
strongly recommended.

NOTE2

BN —F v 7% (Recommended baking conditions)
EAxEJh (Board only) : 125°C+10/-0°C 24 hours
) —JLIREE (With reel) : 40°C+5/-0°C =5%RH 13 days

FZ 4%y 7R JEDEC J-STD-033 OERWEH T T=30°C/60%RH TO 7 AT XA Lh' 168 KFH
EBRATIGEN—FVIHPBETT, FIA4 8y 7RkBAHKETH, §10 ICRTIRERTY — D' 10%RH
UEDBIZEBEL TWBRHBER—FVIDPRETT,

In case =30°C/60%RH with handling rule of JEDEC-STD-033 and floor time is exceeded 168hrs,
baking must be necessary. Even before unpacking the dry pack, baking must be necessary if
color of HIC is changed to color of 10%RH or more.

Date : May 30, 2019
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3.3. EXMLHE (Electrical specifications)

I BRAER (Absolute maximum rating)

Specifications
Items Units Remarks
Min. Typ. Max.
Main power supply -0.3 - +3.6 \%
(vDD33)
SENELSE]
10 |REX (VDDIO_GPIO1) 03 _ +3.6 vV
10 Power supply voltage
SDIO EREL(VDDIO_SDIO) ; _
SDIO Power supply voltage 0.3 +3.6 v
#RHESZMS (Recommended operating conditions)
FEFE (Main power supply)
Specifications
Items Units Remarks
Min. Typ. Max.
Main power supply +3.14 | +3.30 | +3.46 Vv
(VDD33)
10 EiE/SDIO EIR +3.3V &1 (10 power supply/SDIO power supply, +3.3V operation)
Specifications
Items Units Remarks
Min. Typ. Max.
EENEL=S)
10 B&EE (VDDIO_GPIO1) 4314 | +3.30 | +3.46 v
10 Power supply voltage
[SENET=)
SDIO EjRE/E(VDDIO_SDIO) 4314 | +3.30 | +3.46 v
SDIO Power supply voltage
10 EiE/SDIO &R +1.8V EfE (10 power supply/SDIO power supply, +1.8V operation)
Specifications
Items Units Remarks
Min. Typ. Max.
[SENEESE]
10 €£/REX (VDDIO_GPIO1) +1.71 | +1.80 | +1.89 vV
I0 Power supply voltage
ISENEl=E)
SDIO #£REE(VDDIO_SDIO) +1.71 | +1.80 | +1.89 vV
SDIO Power supply voltage

© silex technology, Inc. (9/58)
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FORIBEBIES L X (Digital logic signal level)
1) Vio (VDDIO_GPIO1, VDDIO_SDIO) = +3.3V operation
Specifications
Items Parameters Units Remarks
Output/Input Min. Typ. Max.
current
AA High L NULVERE _ Vio +
Vi Input High voltage 0.7 x V1o +3.3 0.3 v
AJI Low L NILVEE
Vi Input Low voltage 0.3 0.3 xVio v
5 High L N LERE _ _ _
Vor Output High voltage Ton = 3mA Vio - 0.4 v
H7 Low L RLEFE _ _ _
Vou Output Low voltage foL = -11mA 0.1 xVio v
2) Vio (VDDIO_GPIO1, VDDIO_SDIO) = +1.8V operation
Specifications
Items Parameters Units Remarks
Output/Input | . Typ. Max.
current
AH High L NJ)LEHE _ Vio +
Vi Input High voltage 0.7 x V1o +1.8 0.2 v
AFA Low L RILEBE
Vi Input Low voltage -0.3 0.3xVio |V
HH High L RILEE B B
Vo Output High voltage Ton = 3mA Vio - 0.4 Vio v
tHH Low L ~LEE _ _ _
Vou Output Low voltage foL = -11mA 0.1 xVio v
NOTELl | 2T I/OEVIZIFya Iy b FUHEEAA-TLET,
YaiyvbhbeXTUIXIE +1.8VI0 : 375mV (Typ.), +3.3V IO : 645mV (Typ.) T4,
Schmitt trigger is prepared for all I/O pins.
Schmitt hysteresis is +1.8V 10 : 375mV (Typ.), +3.3V IO : 645mV (Typ.).
NOTE2 | UHS-I(Ultra High Speed)®— K Tl& VDDIO_SDIO (+1.8V O AiffE &4 Y £9,
HS(High Speed)/DS(Default Speed) € — K ¢l VDDIO_SDIO (£+3.3V/ +1.8V it &% £9,
Supported only VDDIO_SDIO=+1.8V as UHS-I (Ultra High Speed) mode.
Supported only VDDIO_SDIO=+1.8V/+3.3V as HS (High Speed) and DS (Default Speed) mode.

© silex technology, Inc.
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3.4. HBERMEH (Current consumption specifications)

VDD (WLAN operating)

Specifications

Items Units | Remarks
Modes | Standards | Typ. | Max.
fu%riér??consumption ™ 11b 300 | 410 mA
2.4GHz 11g 330 | 430 mA
11ng HT20 330 | 400 mA | 1T1R
11ng HT20 640 | 710 mA | 2T2R
11ng HT40 330 | 420 mA | 1T1R
11ng HT40 640 | 770 mA | 2T2R
Rx All mode 120 | 150 mA | 1T1R
Rx All mode 150 | 170 mA | 2T2R
z\:ﬁf:e%:fconsumption IR lla 490 | 610 mA
5GHz 11na HT20 480 | 580 mA | 1T1R
11na HT20 | 920 | 1080 | mA | 2T2R
11na HT40 | 470 | 580 mA | 1T1iR
11na HT40 | 870 | 1040 | mA | 2T2R
l1lac VHT80 | 470 | 580 mA | 1T1R
11lac VHT80 | 890 | 1050 | mA | 2T2R
Rx All mode 120 | 140 mA | 1T1iR
Rx All mode 130 | 150 mA | 2T2R

© silex technology, Inc.
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NOTE1:

Typ.: TAX MY —IILOEFRE/ZERICH T2 FEHEROE G/ N T 2 E DFHIE,
Average value of unevenness of average current per unit with continuous transmit/receive
mode of the test tool.

Max.: TX bV —ILOEFRE/ZERICH T2 E— 7 BROEE/NT 22 DRKIE,
Maximum value of unevenness of peak current per unit with continuous transmit/receive mode
of the test tool.

NOTE2 :

¥ E X VDD33(WLAN operating) & VDDIO_GPIO1 D#Flici Y £9,
E-—FICLBHEEHICTEELIZS L,

Total power consumption is total of VDD33 (WLAN operating) and VDDIO_GPIO1. Note that
combination of each mode.

Date : May 30, 2019
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3.5. R LAN —i&{t# (Wireless LAN general specifications)

Items Specifications Units Remarks
zh}/pzoef v b QCA9379-3 (Qualcomm Atheros) -
c{jii%;Re;ion code 0x0000 B *NOTEL
NSNS Band Modes Min Max
Operating frequencies 2.4GHz 11b 2412 2472 MHz

11g/n/ac 20MHz 2412 2472 MHz
11g/n/ac 40MHz 2422 2462 MHz
5GHz 11a/n/ac 20MHz 5180 5825 MHz
11n/ac 40MHz 5190 5795 MHz
11ac 80MHz 5210 5775 MHz
BN 2.4GHz 11b/g/n 5 MHz
Frequency steps 5GHz 11a/n/ac 20MHz 20 MHz
11in/ac 40MHz 40 MHz
llac 80MHz 80 MHz
F—gL—F 11b 1,2,5.5L,5.55,11L,11S Mbps
Data rates 1l1la/g 6,9,12,18,24,36,48,54 Mbps
Et”ream MCS 0,1,2,3,4,5,6,7 -
;:tnream MCSsS 8,9,10,11,12,13,14,15 -
llac McCs o,1,2,3,4,5,6,7,8,9 -
PGk 11b DSSS(DBPSK,DQPSK,CCK) -
Modulation types 11a/g/n OFDM(BPSK,QPSK,16QAM,64QAM) -
11ac OFDM -
(BPSK,QPSK,16QAM,64QAM,256QAM)
ES1t RC4 128 bits
Encryptions AES 128 bits

NOTE1 | E/#:ii 32— FIZ>WLwT (Country/Region code)

EVa—ITIET 7 40 N TE/MIE O~ F & LT 0x0000 AEIMNTWET,
EV2a—LOA—FRFICFZANCEYEREDOI - FICEEBRI TIFEACIZIL,

0x0000 is programed into the memory of the module as the default value. This code is assumed
to be changed to the other code by driver when the module is loaded.

Date : May 30, 2019
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FIATEEF ¥ LY X b (Operatable channel list)

,8,9,10,11

I

2.4GHz |[US/CA [20MHz |Ch.1,2,3,4,5,6
40MHz | Ch.3,4,5,6,7,8

EU/IP 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 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

EU/IP 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

<

7
9
7

Date : May 30, 2019
© silex technology, Inc. (14/58) ate ay



silex

technology

Drawing No. : JW205100XX

3.6. ERR LAN E(EE# (Wireless LAN transmitter specifications)

IEEE 802.11 FMZICHEM L IcZmARAXEBNEZRTHDTY,
2l BF v FIIVORBRNGXEBENEIL, EEOEBREDLEICLVHIREZRITET,

There is maximum TX power which is compliant with |[EEE 802.11 standard.
Actual TX Power value of each channel is limited by the regulatory certification of each country, however.

2.4GHz (+25°C)

Data Rates 2.4 GHz TX Power with IEEE 802.11

EVM and Spectral Mask at +25°C

Standard Modulation 802.11n/ac 802.11n/ac
Index 802.11b/g 20 MHz 40 MHz Units

Typical Typical Typical

BPSK 1Mbps +21.5 dBm
QPSK 2 Mbps +21.5 dBm
802.11b CCK 5.5 Mbps +21.5 dBm
CCK 11 Mbps +21.5 dBm
BPSK 6 Mbps +21.0 dBm
BPSK 9 Mbps +21.0 dBm
QPSK 12 Mbps +21.0 dBm
QPSK 18 Mbps +21.0 dBm
802.11g 16 QAM 24 Mbps +21.0 dBm
16 QAM 36 Mbps +20.5 dBm
64 QAM 48 Mbps +20.0 dBm
64 QAM 54 Mbps +19.0 dBm
BPSK MCS0 +21.0 +19.5 dBm
QPSK MCS1 +21.0 +19.5 dBm
QPSK MCS2 +21.0 +19.5 dBm
16 QAM MCS3 +21.0 +19.5 dBm
802.11n/ac 16 QAM MCS4 +21.0 +19.5 dBm
64 QAM MCS5 +19.5 +19.5 dBm
64 QAM MCS6 +19.0 +19.5 dBm
64 QAM MCS7 +18.5 +18.5 dBm
802.11ac 256 QAM MCS8 +17.5 +17.5 dBm
(optional) 256 QAM MCS9 +17.0 dBm

© silex technology, Inc.
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5GHz (+25°C)

Transmit power is the value from each single chain.
When the device transmits 2 streams of data, total power can be +3.0dB.

Data Rates 5 GHZ TX Power with IEEE 802.11
EVM and Spectral Mask at +25°C

Standard Modulation 802.11a 802.11n/ac | 802.11n/ac | 802.11n/ac

Index 20 MHz 40 MHz 80 MHz Units
Typical Typical Typical Typical
BPSK 6 Mbps +19.5 dBm
BPSK 9 Mbps +19.5 dBm
QPSK 12 Mbps +19.5 dBm
QPSK 18 Mbps +19.5 dBm
802.11a 16 QAM 24 Mbps | +19.5 dBm
16 QAM 36 Mbps +18.5 dBm
64 QAM 48 Mbps +18.0 dBm
64 QAM 54 Mbps +17.0 dBm
BPSK MCSO0 +19.0 +18.0 +18.0 dBm
QPSK MCS1 +19.0 +18.0 +18.0 dBm
QPSK MCS2 +19.0 +18.0 +18.0 dBm
16 QAM MCS3 +19.0 +18.0 +18.0 dBm
802.11n/ac m— " oam MCS4 +19.0 +18.0 +18.0 dBm
64 QAM MCS5 +18.0 +18.0 +18.0 dBm
64 QAM MCS6 +17.5 +17.5 +17.0 dBm
64 QAM MCS7 +17.0 +16.5 +16.0 dBm
802.11ac 256 QAM MCSS8 +15.5 +15.0 +14.0 dBm
(optional) 256 QAM MCS9 +14.0 +13.0 dBm
NOTEL | IREEBNILE T >~ 7 F Chain BID{ETT, 2 Data stream FFDHEIIL+3.0dB a7,

NOTE2

MIC.

EBF ¥ XL ORRIEFEZBNEIL. 7R3
FCC/CEB LU MIC ICLVHIRENAXEBNEIZSIS ICHH I TWET,

L WHIRZEZITE£T,

Actual TX Power value of each channel is limited by the regulatory certification.
Please refer to the product specifications § 15 regarding limited TX Power by FCC/CE and

NOTE3

J—=<ILE—FREET A ME—-F)THUET 2BRIL Green TX i EDEEEBN % BNICE X 5 HkE
FESHE LTAELTLIEE L,

The function that changes transmit power dynamically such as Green TX must be disabled
when measure transmit power in normal mode (Non-test mode).
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EIE/NT —DFRFEHD S (Transmit power uncertainty) ENERE (Operating temperature)

Specifications

[tems Units Remarks
Modes Min. Typ. Max.
BFIREREFICL S
RE/NT —DRFEDL & 802.11a 6-54Mbps -2.0 - +2.0 dB
Power uncertainty due to | g, ;7 1-11Mbps | -2.0 - +20 | dB
environmental conditions
W B & NP4
HORET, IR 802.11g 6-54Mbps | -2.0 - +2.0 dB
Temperature, Power supply
802.11n/ac MSCO0-9 -2.0 - +2.0 dB

EEEHEE (Frequency accuracy) EN{EiRE (Operating temperature)

Specifications
[tem Unit Remark
Standards Min. Typ. Max.
B R B
Frequency accuracy 11a/11b/11g/11n/11ac -20 0 +20 ppm

Date : May 30, 2019
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3.7. #E#R LAN Z{E{t#% (Wireless LAN Receiver specifications)

2.4GHz (Bh{EIRE / Operating temperature)

Specifications .
Items Modes Min Tvp. Max. Units Remarks
Receiver minimum 11b 1Mbps — -97.0 -76.0 dBm
sensitivity (FER<8%) 2Mbps — -93.0 -76.0 dBm
5.5Mbps - -93.0 -76.0 dBm
1x1 (1SS) 11Mbps - -90.0 -76.0 dBm
11g 6Mbps - -92.0 -82.0 dBm
(PER<10%) 9Mbps - -90.5 -81.0 dBm
12Mbps - -89.5 -79.0 dBm
18Mbps - -87.5 -77.0 dBm
24Mbps - -84.0 -74.0 dBm
36Mbps - -81.0 -70.0 dBm
48Mbps - -77.0 -66.0 dBm
54Mbps - -75.5 -65.0 dBm
11n/ac 20MHz MCSO0 - -91.5 -82.0 dBm | HT/VHT
(PER<10%) MCS1 - -89.0 -79.0 dBm | HT/VHT
MCS2 — -87.0 -77.0 dBm | HT/VHT
MCS3 — -84.5 -74.0 dBm | HT/VHT
MCS4 — -81.5 -70.0 dBm | HT/VHT
MCS5 — -77.5 -66.0 dBm | HT/VHT
MCS6 — -76.0 -65.0 dBm | HT/VHT
MCS7 — -74.0 -64.0 dBm | HT/VHT
MCS8 - -70.0 -59.0 dBm | VHT
11n/ac 40MHz MCSO0 - -89.0 -79.0 dBm | HT/VHT
(PER<10%) MCS1 - -87.0 -76.0 dBm | HT/VHT
MCS2 - -84.0 -74.0 dBm | HT/VHT
MCS3 - -81.5 -71.0 dBm | HT/VHT
MCS4 - -78.5 -67.0 dBm | HT/VHT
MCS5 — -74.0 -63.0 dBm | HT/VHT
MCS6 — -73.0 -62.0 dBm | HT/VHT
MCS7 — -71.5 -61.0 dBm | HT/VHT
MCS8 — -67.5 -56.0 dBm | VHT
MCS9 — -65.5 -54.0 dBm | VHT

Date : May 30, 2019
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5GHz (Eh{E;BE / Operating temperature)

Specifications .
Items Modes Min. Tvp. Max. Units Remarks
Receiver minimum 1l1a 6Mbps - -89.0 -82.0 dBm
sensitivity (PER<10%) 9Mbps - -88.5 -81.0 dBm
12Mbps - -87.0 -79.0 dBm
1x1 (1SS) 18Mbps - -85.0 -77.0 dBm
24Mbps - -81.0 -74.0 dBm
36Mbps - -78.5 -70.0 dBm
48Mbps - -74.0 -66.0 dBm
54Mbps - -72.5 -65.0 dBm
11n/ac 20MHz MCSO - -89.0 -82.0 dBm | HT/VHT
(PER<10%) MCS1 — -86.5 -79.0 dBm | HT/VHT
MCS2 — -85.0 -77.0 dBm | HT/VHT
MCS3 — -81.5 -74.0 dBm | HT/VHT
MCS4 — -78.5 -70.0 dBm | HT/VHT
MCS5 — -75.0 -66.0 dBm | HT/VHT
MCS6 — -73.0 -65.0 dBm | HT/VHT
MCS7 - -71.5 -64.0 dBm | HT/VHT
MCSS8 - -67.0 -59.0 dBm | VHT
11n/ac 40MHz MCSO0 - -86.5 -79.0 dBm | HT/VHT
(PER<10%) MCS1 - -84.5 -76.0 dBm | HT/VHT
MCS2 - -82.0 -74.0 dBm | HT/VHT
MCS3 - -79.0 -71.0 dBm | HT/VHT
MCS4 — -76.0 -67.0 dBm | HT/VHT
MCS5 — -71.5 -63.0 dBm | HT/VHT
MCS6 — -70.0 -62.0 dBm | HT/VHT
MCS7 — -69.0 -61.0 dBm | HT/VHT
MCS8 — -64.5 -56.0 dBm | VHT
MCS9 — -63.0 -54.0 dBm | VHT
11ac 80MHz MCSO - -83.5 -76.0 dBm | HT/VHT
(PER<10%) MCS1 - -81.5 -73.0 dBm | HT/VHT
MCS2 - -79.0 -71.0 dBm | HT/VHT
MCS3 - -76.0 -68.0 dBm | HT/VHT
MCS4 - -73.0 -64.0 dBm | HT/VHT
MCS5 - -68.0 -60.0 dBm | HT/VHT
MCS6 — -67.0 -59.0 dBm | HT/VHT
MCS7 — -66.0 -58.0 dBm | HT/VHT
MCS8 — -61.0 -53.0 dBm | VHT
MCS9 — -58.5 -51.0 dBm | VHT
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3.8. Bluetooth —#%{t# (Bluetooth general specifications)

Items Specifications Units Remarks
gh‘;/pif v b QCA9379-3 (Qualcomm Atheros) -
Cjojre&s;ffeciﬁcation Bluetooth 5.0 B
ENNEEN &2 Mode Min Max
Operating Frequency range BR/EDR/LE 2402 2480 MHz
BN & Gals BR/EDR 1 MHz Ch.1-Ch.79
Frequency step LE 2 MHz Ch.0-Ch.39
ZRA GFSK(1Mbps), 3
Modulation type 1/4 DQPSK(2Mbps),8DPSK(3Mbps)

LE&AXPDU ¥4 X

LE maximum PDU size 123 Octets
BEs1t EO 128 bits BR/EDR
Encryption AES 128 bits LE

Date : May 30, 2019
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3.9. Bluetooth i%{E{t# (Bluetooth Transmitter specifications)

Bluetooth BR/EDR/LE (+25°C)

Specifications
Items Units Remarks
Standards Min. Typ. Max.
RARIXEEBEN BR Class 1 Ch.1-Ch.79 -3.0 | +2.5 | +4.5 dBm
Maximum TX power EDR | Class 1 Ch.1-Ch.79 -6.6 -0.9 +1.0 dBm
LE Ch.0-Ch.39 -1.6 | +2.5 | +6.1 dBm
EEBHRT Y BR Ch.1-Ch.79 2 - 8 dB
TX power step EDR Ch.1-Ch.79 2.5 - 8 dB

Frequency accuracy Eh{EiRE (Operating temperature)

Specifications
Items Units Remarks
Standards Min. Typ. Max.

LR R

Center frequency accuracy BR/EDR/LE -20 - +20 ppm

3.10. Bluetooth Z{E{t# (Bluetooth Receiver specifications)

Bluetooth BR/EDR/LE (B{Fi&E / Operating temperature)

Items Specifications Units | Remarks
=/NZERE Standards Packet Types Min. | Typ. | Max.
Receiver minimum BR (BER<0.1%) GFSK (1Mbps) - -95.5 | -70 dBm
e Mn/4
Sensitivity EDR (BER<0.01%) D(éPSK (2Mbps) - -99.5 | -70 dBm
8DPSK (3Mbps) - | -87.0| -70 | dBm
LE (PER<30%) GFSK (1Mbps) - | -96.5| -70 | dBm

Date : May 30, 2019
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4. {E5t# (Signal pin specifications)

4.1. vvEE (Pinlocations)

ZRME Top view & Bottom view

Date : May 30, 2019
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4.2. {§81t# (Signal specifications)
Num Signal name Type I/0 Domain Descriptions

WLAN SDIO &R, SDIO power supply for WLAN.

1 VDDIO_SDIO P P
+1.71 ~ +3.46V
10 &R, IO power supply.

2 VDDIO_GPIO1 P P = P PRIy
+1.71 ~ +3.46V
FEJR, Main power supply.

3 | vDD33 P P - P PPl
+3.135~+43.465V

4 GND GND GND Ground
WLAN A SDIO Data[3]f2%. Bootstrap option IZfEFES N T L5728,
Reset R ETIE F 74 7 LAWVWTLEE WL, AE Pull-up,

5 SDIO_D3 B VDDIO_SDIO
SDIO Data [3] for WLAN. Since this pin is used for Bootstrap option, you must not
drive this pin until releasing the reset signal. Internal Pull-up.
KREMES, REHNIE(Open) & 3%, Bootstrap option ICfEE N T35 7%, Reset fi2
BRETIEFZA 7 LN EI0, AE Pull-up

6 RESERVED DI VDDIO_SDIO
Un-used signal. Keep Open. Since this pin is used for Bootstrap option, you must
not drive this pin until releasing the reset signal. Internal Pull-up.
WLAN A SDIO clock 1§55,

7 SDIO_CLK DI VDDIO_SDIO
SDIO Clock for WLAN.
WLAN A SDIO Data[2]/55. Bootstrap option ICfEfiS LT 5 72%. Reset iRk Tl
FZA4 7 LnTcZEWn, RS Pull-up,

8 SDIO_D2 B VDDIO_SDIO
SDIO Data [2] for WLAN. Since this pin is used for Bootstrap option, you must not
drive this pin until releasing the reset signal. Internal Pull-up
WLAN A SDIO Data[0]fE 5.

9 SDIO_DO B VDDIO_SDIO
SDIO Data [0] for WLAN.
WLAN A SDIO Data[1]f5%. Bootstrap option ICfEf SN T %728, Reset kR ¥ Tl
FZA47LEnwT{#ZE0, WE Pull-up,

10 SDIO_D1 B VDDIO_SDIO
SDIO Data [1] for WLAN. Since this pin is used for Bootstrap option, you must not
drive this pin until releasing the reset signal. Internal Pull-up
WLAN A SDIO Command 55,

11 SDIO_CMD B VDDIO_SDIO
SDIO command for WLAN.

12 GND GND GND Ground
WLAN HW Yt v M55, (0=Disable, 1=Enable)A&B Pull-down,

13 WLAN_PWD_L DI VDD33
WLAN reset. (0O=Disable, 1=Enable) Internal Pull-down.
BT ® HW Y £ v 5%, (0=Disable, 1=Enable) W#f Pull-down,

14 BT_PWD_L DI VDD33
BT HW reset. (0=Disable, 1=Enable) Internal Pull-down.
KERES(T NV IR=F) A=TV FLAVvHA, ERT DN R T LD 10 BE~SH
B Pull-up B U Test pad ~E#t 9 %, 7/ ZHBEA A L A2 WIHE I, REFRLIE(Open)
£ 5,

15 RESERVED DO VDD33 -

Un-used signal (Debug port). Open drain output. Recommended to connect to a test
pad and need external pull-up to IO power rail of the connected external system if
the debug function is used. Keep Open if the debug function is not used.
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Num Signal name Type I/0 Domain Descriptions
16 GND GND GND Ground
17 GND GND GND Ground
18 BT_WKUP_HOST oD VDD33 Bluetooth wakeup the host. Active high.
19 RESERVED bI VDD33 KEMES, FEHLE(Open)Ed 3,
Un-used signal. Keep Open.
Wake on wireless 5, 777 4 7 High, #—7> KL A vHA, EHRRX b ZXF LD 10
20 Qow B VDD33 BIRA~DHER Pull-up,
0
Wake on wireless signal. Active High. Open drain output. Need external pull-up to
IO power rail of the host system.
21 GND GND GND Ground
22 GND GND GND Ground
23 GND GND GND Ground
24 GND GND GND Ground
25 GND GND GND Ground
26 GND GND GND Ground
27 GND GND GND Ground
)8 VDD33 p p F %R, Main power supply.
+3.135~+43.465V
29 VDD33 p p FEJRE, Main power supply.
+3.135~+43.465V
30 VDD33 p p F %R, Main power supply.
+3.135~+43.465V
31 VDD33 b p FEJR, Main power supply.
+3.135~+3.465V
32 VDD33 b p FEJR, Main power supply.
+3.135~+3.465V
33 GND GND GND Ground
34 GND GND GND Ground
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Num Signal name Type I/0 Domain Descriptions
35 | GND GND GND Ground
36 GND GND GND Ground
37 GND GND GND Ground
38 GND GND GND Ground
39 GND GND GND Ground
40 GND GND GND Ground
41 GND GND GND Ground
42 GND GND GND Ground
43 GND GND GND Ground
44 GND GND GND Ground
45 GND GND GND Ground
46 GND GND GND Ground
47 GND GND GND Ground
48 GND GND GND Ground
49 GND GND GND Ground
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Num

Signal name

Type

I/0O Domain

Descriptions

50

GND

GND

GND

Ground

51

GND

GND

GND

Ground

52

VDD33

FEIR, Main power supply.
+3.135~+4+3.465V

53

RESERVED

DI

VDD33

KEMES, REHLE(Open)Ed 2,
Un-used signal. Keep Open.

54

PCM_IN

DI

VDDIO_GPIO1

BT PCM IN 55, BT Audio KfERK ($KEHTIE(Open)E ¥ 2,

*ENERIRATASRE, T 5 12S 7/34 X £ 7212 CODEC & 0iiAEHE TRIERIINHE &
KYEY, FRTIHEEBMLEbE IZE,

BT PCM IN. Keep Open if BT Audio is not used.

*No testing function. Need to verify with your 12S device or CODEC. If you need this

function please contact silex support.

55

BT_UART_CTS

DI

VDDIO_GPIO1

BT A UART CTS {5, Bootstrap option (CfEAAEN T 57-%, Reset R TIEF 7 A
7 LiwT LI, BT REMARIERERLIE(Open) & %, WE Pull-up,
UART CTS for BT. Since this pin is used for Bootstrap option, you must not drive this

pin until releasing the reset signal. Keep Open if BT is not used. Internal Pull-up.

56

BT_UART_TXD

DO

VDDIO_GPIO1

BT A UART TXD {55, Bootstrap option (RSN T 57-%, Reset R TIEF 7 A
7 Liwe LI\, BT REARIERERLIE(Open) & %, WE Pull-up,
UART TXD for BT. Since this pin is used for Bootstrap option, you must not drive this

pin until releasing the reset signal. Keep Open if BT is not used. Internal Pull-up.

57

BT_UART_RXD

DI

VDDIO_GPIO1

BT A UART RXD {55, Bootstrap option (CfEAAEN T 57-%, Reset R TIEFZ A
T LAEWTL IV, BT REARKIEREFRLE(Open) ¥ 5,

AEB Pull-up,

UART RXD for BT. Since this pin is used for Bootstrap option, you must not drive this

pin until releasing the reset signal.Keep Open if BT is not used.

Internal Pull-up.

58

GND

GND

GND

Ground

59

3D_FRAME_SYNC

DI

VDDIO_GPIO1

Frame sync signals from TV to sync with 3D glass via Bluetooth.

60

HOST_WKUP_BT

DI

VDDIO_GPIO1

Host wakeup Bluetooth through UART. Active Low.

61

GND

GND

GND

Ground
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Num

Signal name

Type

I/0O Domain

Descriptions

62

PCM_SYNC

DI

VDDIO_GPIO1

BT PCM SYNC {55, BT Audio K {EMAK & KEFLIE(Open)E 9 %,

MR Pull-down. *EhfERIREFHEEE, BT 5 12S 7/31 X 721X CODEC £ DfiHEHE T
RBREAELBEELY £9, AT IHREERLEHELIL,

BT PCM SYNC. Keep Open if BT Audio is not used. Internal pull-down.

*No testing function. Need to verify with your 12S device or CODEC. If you need this

function please contact silex support.

63

PCM_OUT

DO

VDDIO_GPIO1

BT PCM OUT 55, BT Audio K&K IEREEHLIE(Open) & 9%,

*ENERIRATASRE, T 5 12S 7/34 X £ 7214 CODEC & 0iiAEHE TRIERIINHE &
Y EY, FRTIHEEBMLEbE (IZE,

BT PCM OUT. Keep Open if BT Audio is not used.

*No testing function. Need to verify with your 12S device or CODEC. If you need this

function please contact silex support.

64

GND

GND

GND

Ground

65

GND

GND

GND

Ground

66

RESERVED

DO

VDDIO_GPIO1

KERES. RERMNE(Open)Ed 5,
Un-used signal. Keep Open.

67

BT_UART_RTS

DO

VDDIO_GPIO1

BT A UART RTS 155, BT KK ISRERNE(Open)E %,
UART RTS for BT. Keep Open if BT is not used.

68

PCM_BCK

DI

VDDIO_GPIO1

BT PCM BCK {5, Bootstrap option IZfEf ST %728, Reset BERFEFTIEF 47 L
BWTL 20, BT Audio REARIZARERRLNIE(Open) & 3 %, WES Pull-down. *B{Fk
IRAEHERE, Bt % 12S 7/34 X £ 721X CODEC & DA Ehte TRHERBRIANHEL LY &
T, FRTIHEEBMLEhECIZEN,

BT PCM BCK. Bootstrap option, you must not drive this pin until releasing the reset

signal. Keep Open if BT Audio is not used. Internal Pull-down.
*No testing function. Need to verify with your 12S device or CODEC. If you need this
function please contact silex support.

EXPGND

Exposed Ground

GND

GND

Exposed Ground 6 pads
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4.3. {E57E% (Signal definitions)

Symbols Descriptions
B CMOS WAMT Y ZIES
CMOS bidirectional digital signal
DI CMOS 7Y &iA > 7y b
CMOS digital input
DO CMOS F¥&ILT7I b7y b
CMOS digital output
oD F—TVRLAYTFIRLT TNy b
Open drain digital output
p BIR
Voltage supply
VAN
GND Ground
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5. AYRZ—=7zx4R/%4 I 7L (Interface / timing specifications)
5.1. WLAN SDIO AC #4 2>~ {1t (WLAN SDIO AC timing specifications)

Default Speed
fer/fop

twe twh

ViH
SD CLK

1
trHLr ; <> trin E ! Vic
1 ] ] 1
i tISUE Etm i
: Lo < : Vin
SD D[0-3]/SD CMD ! | | '
INPUT ! ! ! :
i ’ i i Vi
! tooLy(max) ! tooLy(min)
1 I 1 :
: : Von
SD D[0-3]/SD CMD ' !
OUTPUT :
- VoL
Symbols Items SPeC|flcat|ons Units Remarks
Min. Max.
fep Clock frequency Data Transfer Mode 0 25 MHz
fop Clock frequency Identification Mode 100 400 kHz Stop:0Hz
twi Clock low time 10 - nsec
twh Clock high time 10 - nsec
trin Clock rise time - 10 nsec
tTHL Clock fall time 10 nsec
tisu Input setup time 5 - nsec
tin Input hold time 5 - nsec
tobLy Output Delay time during Data Transfer Mode 0 14 nsec
tobLy Output Delay time during Identification Mode 0 50 nsec

Date : May 30, 2019
© silex technology, Inc. (29/58) ate ay



silex

technology

Drawing No. : JW205100XX

High Speed

fep

tw twH

ViH
SD CLK

50% Vgd

ViL

S .

1
E trHLE—> -éi%- trun
1 1
| |
! Jbsut tim
: == ViH
SD D[0-3]/SD CMD ' : ' |
INPUT : ' ! '
i — Vie
1 1
1 t 1 .
: oL : <>iton
N . I
: { Von
SD D[0-3]/SD CMD I !
OUTPUT I
' VoL
Symbols Items SPeC|flcat|ons Units Remarks
Min. Max.
frp Clock frequency Data Transfer Mode 0 50 MHz
twi Clock low time 7 - nsec
twH Clock high time 7 - nsec
trin Clock rise time - 3 nsec
trHL Clock fall time - 3 nsec
tisu Input setup time 6 - nsec
tin Input hold time 2 - nsec
tobLy Output Delay time during Identification Mode - 14 nsec
ton Output Hold time 2.5 - nsec
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Ultra High Speed (UHS/SDR mode)

SD CLK

fewk

ViH

Vi

tor <> i€ ter
|
: tis ' tim
1 1 |
i ' = ViH
SD D[0-3]/SD CMD ! b
INPUT ! A
! — Vi
L tooLy ) E
| : <> toHLp Vv
SD D[0-3]/SD CMD ) g | OH
OUTPUT : ; |
[SDR25,SDR50] : ! '
I ' : VoL
i tor

R

SD D[0-3]/SD CMD | , Vor
OUTPUT : ;
[SDR104] | '

VoL
Symbols Items .Specmcatlons Units Remarks
Min. Max.
foik Clock frequency Data Transfer Mode 0 208 MHz
ter Clock rise time - 0.2*%1/ fek nsec | NOTE1
tce Clock fall time - 0.2*%1/ fck nsec | NOTE1
tis Input setup time 1.4 - nsec | SDR104
tin Input hold time 0.8 - nsec | SDR104
tis Input setup time 3.0 - nsec | SDR50
tin Input hold time 0.8 - nsec | SDR50
tobLy Output Delay time during Identification Mode — 7.5 nsec | SDR50
tobLy Output Delay time during Identification Mode - 14 nsec | SDR25
toHLD Output Hold time 1.5 - nsec
top Card Output phase 0 9.6 nsec | SDR104
tobw Output valid data window 2.88 - nsec | SDR104
NOTE1: 0.96 nsec(Max.) at SDR104 (208MHz)
2.00 nsec(Max.) at SDR50 (100MHz)
40.00 nsec(Max.) at SDR25 (50MHz)
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SDIO E5 DE#EICDWLT (SDIO signal length)

SDIO 514 SD_CLK % E# A MEIFEEELRIF & L TLZE 0,
Skew of SDIO signal lines are recommended on the host board.

Signals PCB Difference.from Units
SD_CLK signal
SD_CLK 5.6581 0 mm
SD_CMD 4.1752 -1.483 mm
SD_DATA3 6.5884 +0.9303 mm
SD_DATA2 5.4256 -0.2325 mm
SD_DATA1 4.5592 -1.0989 mm
SD_DATAO 3.727 -1.9311 mm

KADEHBEIZEY 12— ETORESERKEZ. Diff from CLK O#{&|X SD_CLK ¢ ofgiRE% R L TWL X, Diff
from CLK DfEA"+"D#HE1d SD_CLK L ViE<. "-"DHE1d SD_CLK LV RCFZX MR- N ETEHRT 2 2L THF

BERIKKREADLSICLTLEIN,

The value of tables means the length of SDIO signals on the module, and Diff from CLK means the difference
of each SD signal’s length from SD_CLK. “+"” means the length of SD signal should be shorter from SD_CLK,
“-" means the length of SD signal should be longer from SD_CLK on your board to equate the length of SD

signals.
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5.2. Bluetooth UART {1# (Bluetooth UART interface specifications)

AREY 12— )T HCI EfIlL A v —Bluetooth X % v 7 B HCI-UART x4 R—h L TLEX T,

This module supports standard HCI-UART interface so it's compatible with HCI upper layer Bluetooth

stacks.
Items Specification Units Remarks
Baud rates 115200, 375000, 460800, bps
750000, 1500000, 3000000, 4000000

Number of data bits 8 bits

Parity bit None -

Stop bit 1 bit

Flow control RTS/CTS -

X7 A—FIEABETT,

Flow control is necessary.

X% L < | Bluetooth SIG D&E#H ® Bluetooth Core A#Z%# B L T &L,

See Bluetooth core specifications from Bluetooth SIG for further information.

https://www.bluetooth.com/specifications/

U7 URLIGFELLKEEEZIFHBRINSAREN TS VET,
The Link URL might be changed or be removed without notification.

© silex technology, Inc.

(33/58)

Date : May 30, 2019




silex

technology

Drawing No. : JW205100XX

5.3. Bluetooth & 1 > £ —7 = 4 R{L#k(Bluetooth audio interface specifications)

AEYa—I/LDBluetooth F—F 4 F A VX —T7 AR, V7 b7z T7IC&BLIRAR
DO7AFILEYYEZTCERTIEATEXT,

HEICL>TPCM & 12S

The audio interface of this module is configurable either PCM or I2S protocol by top-level register setting

of software.

CODEC types

Items

Specifications

Remarks

Codec

CVSD, SBC

Over PCM/12S or HCI

Synchronous audio interface (SCO profile)

Items Specifications Units Remarks
A 2—=7x4XE—F | PCM/I2S N V7 bz TTUYER
Interface modes Master/Slave(Default) Switch by Software
Yo7 v T REE 8kHz / 16 kHz %> 7'V v 7&1E _
Sampling frequencies 8kHz / 16 kHz Sample-based operations
A-law, u -law | 8-bit,13-bit,14-bit,16-bit
PCMT—%7#+—<v b _
PCM data formats
Linear mono | 8K,16K,32K,48K,96K Samples
PCM 7 B v 7 K 64,96,128,192,256,384,512,768,1024,1536, KHz
PCM clock frequencies | 1544,2048,3072,4096
“ EaN=:gJ
12s 7oy 7@/&?& 2.4 MHz Max.

I2S clock frequencies

Asynchronous audio interface (A2DP profile)

Items

Specifications Units

Remarks

T—F
Mode

HCI UART
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5.4. /<7—0N/OFF, Yty b%4 2% (Power on/off and reset timing)

VDD33

VDDIO_GPIO1

BT_PWD_L

WLAN load process H (insmod or load script)

(Software)

BT load process

[}

[}

[}

[}

l
WLAN_PWD_L ——: :

/TC |

t—p,

Power Up Sequence

Power Down Sequence

//

7/
|
1 TA \ ! TD ! TE [}
- e pla—p
' " 1/ ! !

1/ \
/' WLAN load process

S ——

/ BT load process \

(insmod or load script)

(Software)

Specification

Symbols Descriptions Units

Min. Max.

Ta If VDDIO_GPIO1 connected to 1.8 V 1 - usec
If VDDIO_GPIO1 connected to 3.3 V 0 0 usec
VDDIO_GPIO1 #*90%I(ZEL TH B

- WLAN/BT @ U v + &k (De-assert) ¥ TD K 10 3 cec

B Time from VDDIO_GPIO1 reaches 90% H
to WLAN/BT reset release (De-assert).
WLAN_PWD_L=High(De-assert)n %
- WLAN load process % F#ad % % T D KfH 0 3 msec
¢ Time from BT_PWD_L = High(De-assert)
to WLAN load process start
WLAN/BT @ 1) 2 v b A Low(Assert)IZh > ThH

To VDDIO_GPIO #* OFF (27 % £ TOREE 10 - usec
Time from WLAN/BT reset = Low to VDDIO_GPIO = OFF.

Te If VDDIO_GPIO1 connected to 1.8 V 0 - usec
If VDDIO_GPIO1 connected to 3.3 V - - usec
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6. @A#IE (Standards Compliance)
6.1. #1E—E (Standard list)

#EE&#E (Standards conformity)
=IEEE802.11-2012 (a/b/g/n)
= JEEE802.11ac-2013
» Bluetooth 5.0 BR/EDR/LE (DID: D036525) *7 > 5 F#J1% (Antenna Gain) +4.0dBi (Max.)
= SDIO v3.0

HEAE#H (Law regulation compliance)
» BARERZE (MIC)
SERAARAIZE 2 1855 1 5 55 195 (Infra #R14%/FH#, Wi-Fi Direct, Bluetooth)
SERAARAIZE 21855 1 5 5519 5 3 (W52 Infra #i%/ 7. W53 Infra 71)
SFRAMRRIE 2IEE 152 £ 195D 3 @ 2 (Infra FH%)
Article 2 paragraph 1 item (19) (Infra Master/Slave mode, Wi-Fi Direct, Bluetooth)
Article 2 paragraph 1 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) : 007-AH0068

= FCC Partl15 (Subpart C, Subpart E)
Subpart C (2.4GHz Infra 7#, Wi-Fi Direct, Bluetooth. 2.4GHz Infra Slave mode Wi-Fi Direct, Bluetooth.)
Subpart E (W52/W58 Infra F#%, W53/W56 Infra 7#%. W52/W58 Infra Slave mode, W53/W56 Infra Slave
mode.)
ID: N6C-SDMAC2

= I[SED RSS-247
Subpart C (2.4GHz Infra 7#, Wi-Fi Direct, Bluetooth. 2.4GHz Infra Slave mode Wi-Fi Direct, Bluetooth.)
Subpart E (W52/W58 Infra F#%, W53/W56 Infra 7#%. W52/W58 Infra Slave mode, W53/W56 Infra Slave
mode.)
ID: 4908A-SDMAC2

= ETSI (EN 300 328, EN 301 893)
EN 300 328 (2.4GHz Infra F#, Wi-Fi Direct, Bluetooth. 2.4GHz Infra Slave mode Wi-Fi Direct, Bluetooth.)
EN 301 893 (W52 Infra F#%, W53/W56 Infra Fi%. W52 Infra Slave mode, W53/W56 Infra Slave mode.)

= CE RoHS Directive
¥ESE (Countries)
= Asia
- Japan
= North America
us

- Canada

= EU

. Date : May 30, 2019
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6.2. #RE7> T+ YR F(Recommended Antenna List)

BZ& (Japan) MIC

Antenna 2.4GHz 5GHz No.19 No.19-2 No.19-3 No.19-3-2
Antennas Vendors
Type Gain Gain 2.4GHz 2.484GHz W52/53 W56
AA258 (H2B1PC1A1C)
Unictron PCB +2.9dBi +4.4dBi v - v v
(Exclude cable loss)
AA222 (H2B1PD1A1C)
Unictron PCB +2.8dBi +4.2dBi v - v v
(Exclude cable loss)
146153
Molex PCB +3.25dBi +5.0dBi v - v v
(Exclude cable loss)
1000418
Ethertronics PIFA +2.5dBi +3.5dBi v - v v
(Exclude cable loss)
GRF1762/GRF1802
VSO Rod +2.0dBi +2.0dBi v - v v
(Exclude cable loss)
GRF1763
VSO Rod +1.5dBi +2.1dBi v - v v
(Exclude cable loss)
ANTDC-081A0/B0
Sansei-Denki Rod +2.0dBi +2.0dBi v - v v
(Exclude cable loss)
ANTDP-027A0
Sansei-Denki Rod +1.5dBi +2.1dBi v - v v
(Exclude cable loss)
FAYH-HFX -3—Avs¥ (USA - Canada - Europe) FCC/IC/ETSI
ETSI ETSI
Antenna 2.4GHz 5GHz FCC Subpart-C | FCC Subpart-E
Antennas Vendors EN300329 EN300329
Type Gain Gain (2.4GHz) W52/53/56/58
2.4GHz W52/53/56
146153
Molex PCB +3.25dBi | +5.0dBi v v v v
(Exclude cable loss)
ANTDC-081A0/B0
Sansei-Denki Rod +2.0dBi | +2.0dBi v v v v
(Exclude cable loss)

NOTELl | NS DRI silex BT > T F, silex WR—FTF—27 74 L L silex BRI ANRTOREMNTT, B

L. silex D#RT7 T Ha2FERLTW e LTHERBEROFRE, £7-1d silex B RS 4 \LUAZED 5
BIIBRARBESLEICRDAESENH Y £T,
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.

NOTE2 | £E® EMC i3 R ERHETOHRIBETT,

EMC certification of each country might be required as the final product.

NOTE3 | =& &E# Rod 7~ T F ERAIEATT A FHETT, VSO Bimr#ETT,
The rod antenna of Sansei-Denki’s been certified, but not recommended.
VSO'’s compatible one is recommended
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6.3. Federal Communications Commission (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 of the

device.

15.21
You are cautioned that changes or modifications not expressly approved by the part responsible for compliance could

void the user’s authority to operate the equipment.

15.105(b)

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 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 of the

device.

Date : May 30, 2019
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FCC RF Radiation Exposure Statement:

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

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

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 SX-SDMAC2 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.

Antennas
The following external antenna type have been approved for use with the "SX-SDMAC2.”

Antenna Type| Supplier Antenna Part No. Freq. (MHz) Peak Antenna Gain (dBi)
PCB ACON AEP8P-100000 2.4GHz 2

PCB ACON AEP8P-100001 2.4GHz 2

PCB ACON AEP8P-100003 2.4GHz 2

PCB ACON AEP8P-100004 2.4GHz 2

PCB ACON AEP8P-100005 2.4GHz 2

PCB molex 1461530100 2.4GHz 3.25

Dipole SANSEI TD16081A0CO 2.4GHz 2

Dipole SANSEI TD16081B0CO 2.4GHz 2

Dipole JOYMAX IWF-145XMPXX 2.4GHz 4
Antenna Type| Supplier Antenna Part No. Freq. (MHz) Peak Antenna Gain (dBi)
PCB ACON AEP8P-100000 5GHz 3

PCB ACON AEP8P-100001 5GHz 3

PCB ACON AEP8P-100003 5GHz 3

PCB ACON AEP8P-100004 5GHz 3

PCB ACON AEP8P-100005 5GHz 3

PCB molex 1461530100 5GHz 5

Dipole SANSEI TD16081A0CO 5GHz 2

Dipole SANSEI TD16081B0CO 5GHz 2

Date : May 30, 2019
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6.4. Canada, Industry Canada (IC)

This device complies with Industry Canada licence-exempt RSS standard(s).

Operation is subject to the following two conditions:

(1) this device may not cause interference, and

(2) this device must accept any interference, including interference that may cause undesired operation of the device

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils
radio exempts de licence

.L'exploitation est autorisée aux deux conditions suivantes:

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

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

méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Caution: Exposure to Radio Frequency Radiation.
To comply with RSS 102 RF exposure compliance requirements, a separation distance of at least 20 cm must be
maintained between the antenna of this device and all persons.

Pour se conformer aux exigences de conformité CNR 102 RF exposition, une distance de séparation d'au moins 20 cm
doit étre maintenue entre I'antenne de cet appareil et toutes les personnes.

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 end user manual shall include all required regulatory information/warning as shown in this manual.

Required End Product Labeling
Any device incorporating this module must include an external, visible, permanent marking or label which states:
“Contains FCC ID : N6C-SDMAC2"” and “Contains IC: 4908A-SDMAC2"

Obligation d'étiquetage du produit final:
Tout dispositif intégrant ce module doit comporter un externe, visible, marquage permanent
ol une étiquette qui dit: "Contient IC: 4908A-SDMAC2"

Antennas
This radio transmitter (IC: 4908A-SDMAC2, HVIN: SX-SDMAC2) has been approved by Industry Canada to operate with
the antenna types listed below with the maximum permissible gain indicated. Antenna types not included in this list,

having a gain greater than the maximum gain indicated for that type, are strictly prohibited for use with this device.

Cet émetteur radio (IC: 4908A-SDMAC2, HVIN: SX-SDMAC?2) a été approuvé par Industrie Canada pour fonctionner avec
les types d'antenne énumérés ci-dessous avec le gain maximal admissible indiqué. types d'antennes non inclus dans
cette liste , ayant un gain supérieur au gain maximum indiqué pour ce type , sont strictement interdits pour une utilisation

avec cet appareil.

Date : May 30, 2019
© silex technology, Inc. (40/58) ate ay



silex

technology

Drawing No. : JW205100XX

Antenna Type| Supplier Antenna Part No. Freq. (MHz) Peak Antenna Gain (dBi)
PCB ACON AEP8P-100000 2.4GHz 2

PCB ACON AEP8P-100001 2.4GHz 2

PCB ACON AEP8P-100003 2.4GHz 2

PCB ACON AEP8P-100004 2.4GHz 2

PCB ACON AEP8P-100005 2.4GHz 2

PCB molex 1461530100 2.4GHz 3.25

Dipole SANSEI TD16081A0CO 2.4GHz 2

Dipole SANSEI TD16081B0CO 2.4GHz 2

Dipole JOYMAX IWF-145XMPXX 2.4GHz 4
Antenna Type| Supplier Antenna Part No. Freq. (MHz) Peak Antenna Gain (dBi)
PCB ACON AEP8P-100000 5GHz 3

PCB ACON AEP8P-100001 5GHz 3

PCB ACON AEP8P-100003 5GHz 3

PCB ACON AEP8P-100004 5GHz 3

PCB ACON AEP8P-100005 5GHz 3

PCB molex 1461530100 5GHz 5

Dipole SANSEI TD16081A0CO 5GHz 2

Dipole SANSEI TD16081B0CO 5GHz 2
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7. #HEER (Mechanical Specifications)

2.00 +/- 0.30 2.00 +/- 0.30 910008
U 8254-030 |  825+-030 T
8 o= -
i\': - = -
- = i -
= =1
- - -
= “ -
S =3 =
S - = R
é = = "
R; = =
s T
= m
= =0
ws a3
o -
= )
= -
AREENENlEEREERAE
b 20.50 +/- 0.30 ' (mm) 11: . 35
JEZ Thickness
Item Thickness Description
SMT (E{E) 3.1mm
SMT (A simple substance)
PCB £ PCB Thickness
Item Thickness Description
SMT (PCB) 1.00 mm +/- 0.15 mm

RICEHPEWIGES, TEAZEIF+£0.15 mm
All dimension tolerances are £0.15mm, unless otherwise specified.
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8. XRR{t# (Indication specifications)

Mode | : SX-SDMAC2
FCC ID:N6C-SDMAC2
1G:4908A-SDMAC2

@Eom-mooas

silex technology, Inc.
Fabriqué au Japon

Made in Japan

XXXXXX
XXXXXX

R

ik

2D Code

Format: Data matrix
(Mac address)

Mac address

-
Mode | : SX-SDMAC2
FCC ID:N6C-SDMAC2
1G:4908A-SDMAC2

@Eom—moose

silex technology, Inc.
Fabriqué au Japon
Made in Japan

KXXXXX
XXXXXX

18.8 £0.2

":f.::

N

16.8 0.2

< >

Dat
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9. MY X+ (Components composition List)

Categories Items Product No. Remarks
ZXE03993 ZXE03994
SX-SDMAC2-2830 SX-SDMAC2-2830-SP
£iR EiR (M) 1 1
Board Main Board
7R EMI Label 1 1
Label A&7 NI 1/500 1/10
Packing Label
MSLEZEL S~ 1/500 1/10
MSL Caution Label
EE5BT L 1/2500 1/50
Carton Label
TEm BEFRRY— b 1/500 1/10
Accessory Humidity Indicator
e (EE 1/500 1/10
Packing Packing Box
£&% 1/2500 1/50
Carton Box
TIITIx— IR 1/500 1/10
Aluminum lamination bag
Y —L 1/500 1/10
Reel Set
SUATIL 2/500 2/10
Silica gel
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10. #®a# (Packing specifications)

@3 30ep

@100+

Reel side —_—

Reel side —
 —
000y 000 i
S S
Tailer ’ Product Reader
" More than160 | T More than 400 I

(mm)
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S P1=24.020.1
g_i P2=2.040.1 PO=4.040.1
o T=0.3 = DOo=¢1.57%"
o
|
H——fe o 2e £ 09 2| o &/
— 5 [ f
H
(]
d |
I o '.
ofw| D \ \
3 A 3 \ '.\
L o ] IR \
i3 d ‘ \
- .| =)
=zl § )
- / :’I
T Fh e eee g ely
| KO=3.44041 A0=20.9+0.1
Aluminum lamination bag
Product (Reel)
Label (Reel) - >
Silicagel

— )
Humidity indication card %

Packing box

Packing label

Packing Box x 5

e Carton Box

Carton Label
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MSL Z4 5 ~)L (MSL caution label)

4-Ri1
A
. LEVEL
Caution
This bag contains
MOISTURE-SENSITIVE DEVICES
1. Calculated shelf life in sealed bag: 12 months at <40°C and
<90% relative humidity (RH)
2. Peak package body temperature: 245 °C
3. After bag is opened, devices that will be subjected to reflow
salder or other high temperature process must be 'z}
o
a) Mounted within: 168 hours of factory conditions H
<30°C/60% RH, or =
b) Stored per J-STD-033 —
4. Devices require bake, before mounting, if:
a) Humidity Indicator Card reads >10% for level 2a - 5a
devices or >60% for level 2 devices when read at 23 = 5°C
b) 3a or 3b are not met
5. If baking is required, refer to IPC/JEDEC J-STD-033 for
bake procedure
Bag Seal Date:
Note: Level and body temperature defined by IPC/JEDEC J-STD-020
1PC-033c-3-4
_Y
100 +0.5
€ Ll (m m)

SBEFRTRA— FH (Example of humidity indication card)

HUMIDITY INDICATOR
Complies with IPC/JEDEC J-STD-033
LEVEL -
2 PARTS 2
- E
Bake parts 60% 2
if 60% is b
NOT blue -

c
LEVEL =]
2A-5A 10% 3
PARTS 5

[=

]
Bake parts -
if 10% is g
NOT blue 59 S
and 5% s
is pink 5

2

Do not put this
card into a bag if 60% is pink
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11. E5E4ER (Reliability test)

Requirements

Test items Standards Description
Electricity Appearance
DC BERER - BREE+3.0V ~ +3.6 VCEMFHERZIT S,
DC voltage test CBECFLECBREERECOEREENRIOAWT EAHRT S, E{ERIAE NA
Check to work with +3.0 - +3.6V voltage range. Workable
- Check no transaction stop or no throughput drop.
BEEEE - TR TEFREREIT ).
YA IV - BECFLECHREREORENRI DAV L ZHERT 5,
Temperature/ Check to work with below conditions.
Humidity cycle + Check no transaction stop or no throughput drop.
test Standard test[=: Ramp]
(Harming)
Step 1 2 3 4 5 6 7 8 9 10
°C +25 = -35 = +75 = -35 = +75 +75
%RH OFF | OFF | OFF | OFF | OFF | OFF | OFF | 20 20 85
Time 0:05 1:00 2:00 1:00 2:00 1:00 4:00 1:00 2:00 6:00
Power ON ON ON ON ON ON ON ON ON ON
Step 11 12 - - - - - - - -
°C = +25 - - - - - - - -
%RH 30 OFF - - - - - - - -
Time 1:00 0:10 - - - - - - - -
Power = +25 - - - - - - - -
BErlre
NA
Extended test[»: Ramp] (Harming) Workable
Step 1 2 3 4 5 6 7 8 9 10
°C - = -35 = 0 = +20 = +40 +40
%RH OFF | OFF | OFF | OFF | OFF = 10 = 10 =
Time 0:00 2:00 2:00 1:00 2:00 1:00 3:00 1:00 4:00 0:45
Power | ON ON ON ON ON ON ON ON ON ON
Step 11 12 13 14 15 16 17 - - -
°C +40 = +75 = +40 = +25 - - -
%RH 95 = 95 = 95 = 50 - - -
Time 24:15 1:00 12:00 1:00 4:00 1:00 2:00 - - -
Power | ON ON ON ON ON ON ON - - -
Em B FEER - +75°CORETCEIFT 2 2 &, .
) . BIEAIBE
Functional Workable at +75°C NA
Workable
hot temp
ERBIERR - -35°COIRBE T CEMET 522 &, "
) . BIEAIRE
Functional Workable at -35°C NA
Workable
cold temp
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Requirements

Test items Standards Description
Electricity Appearance
FHEAR JEDEC BEEMA I, BIFERETI, RECFRES BEEL
Mechanical JESD22-B104C s AmERE:X1/2 (+/-), Y1/2 (+ /-), Z1/2 (+ /-) &5[E (51300E]) Test spec in No damage
shock Condition B CERBAEMZ-BLHE/ME/RFEELP S LW & 2HERT 5,
test Check to work after shocking.
- Axis and number of times : X1/2 (+ /-), Y1/2 (+ /-), Z1/2 (+ /-)
5 times per direction (Total 30 times)
- Damage/Defect/RF degradation is not observed after shock.
Scn"i!:e Equigz:;m drop Vc!ocity change Acceleration P}llse
condition (inches) / (em) (in/s)f (cm/s) peak (G) duration (ms)
H 597150 214/ 543 2900 0.3
G 517130 199/ 505 2000 0.4
B 447112 184/ 467 1500 0.5
B JEDEC B EIA T, BFRERZITS. RELRES BEEL
Mechanical JESD22-B103B - ARE R X-Y-Z {45 £4[E (FH12[E) Test spec in No damage
vibration test Condition 1 - IRENZE MR 7 & BHE/EE/RFMEREN 2L LW & 2 HERT 2,
Check to work after vibrating.
+ Axis and number of times : X-Y-Z
4 minutes / 4 times per direction (Total 12 times)
- Damage/Defect/RF degradation is not observed after vibration.
L:f.mg:n Peak acceleration (G) p;—‘p‘l—(l(in/mm) frequeney (Hé) fr:‘:::t-:]iz::l]):iz)
1 [ 20 \ 0,060/ 1,5 [ 80 | 2072000
REEESAR JEDEC AR & LXWXT=50x18x1.6mmaOER ICEER ICHAREERT 5, RECFRES BEEL
Thermal shock JESD22-A106B BEEZMR %, BFERZT, Test spec in No damage
test Test Condition C - Step 1 (&i8) / Step 3 (IER) % VR,
(Fluid Air) -+ 100 Cycle CEIFHER &= XY %o
Perform  after soldering this module down on the
LxWxT=50x18x1.6mm.
Check to work after heat shocking
- Repeat Step 1 (High temp.) / Step 3 (Low temp.)
- Check to work after 100 Cycles
Steps per 1 Cycle [=: Ramp]
Steps 1 2 3 4
+125 -55
Temperature o o
+10/-0°C +0/-10°C
Time 5min < 10sec 5min < 10sec
Power OFF OFF OFF OFF
BESHR JEDEC T v T Fi5HR & GND~DESDENINGAER 1T o
ESD test JESD22-A114F - B A E=100pF/MEEHF =1.5kQ
ST YT AR R D +/-2kV
- B, BEE3ET DM,
CENINL 7242 3 8 /RFMERED DL LW 2 & 2 HERT 2, BFRTRE NA
Add ESD to the center pin and GND ring of antenna connector. Workable
- Discharging capacitance=100pF, Discharging resistance=1.5kQ
- ESD level for the center pin : +/-2kV
- 3 times per each plus pulse and minus pulse.
- Check no damage and no RF performance degradation after testing.

© silex technology, Inc.

(49/58)

Date : May 30, 2019




silex

technology

Drawing No. : JW205100XX

Criteria Description
BEEL ARG ICEENM RN &,
No damage No damage on the appearance after test.
RETFRES RF REMLKRZHZT I &,
Test spec in Meet to RF test specifications
Bh{ERT&E HERFEBENER TEE L,
Workable Can confirm to work during test.

NOTE1l | UT%AKB<E2TOBEROY Y 7ILKIZ3 A

CREEEHR 104

Sample numbers for all test except below is 3 units.
- Thermal shock test : 10 units
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12. EALDEE (Notifications)

< AEROMRIE. §6. ITBIT2EREISES L TLETHN
LT OBEFERAEBICARZARENH Y £9,

Specifications of this module compliant to law regulations of § 6. Standards Compliance, but this shall
not apply to following cases.

1) §6.1 ICBIFE2EMUNTES BE,

In case this module is used in the different country from the list of §6.1
2) §6.2 ICBIFR2 7T FLUNE[FESBE,

In case this module is used with different antenna from the antenna list of §6.2
3) RAOEFHVELRSE,

In case the certification must be renewed.

$ AEMIE 2.4GHzF & S5GHZ FOER Z Hk & ¥ 2 EiBEKTY  EDICL Y 5.15-5.35GHz 5 (W52, W53)
EENTHBIZREIRELEINTEV Y, FEREEATHBINSHEIETH W52 / W53 FEOB R & H S
BOERICERE L TLEE L,

This module is the wireless device using 2.4GHz / 5GHz band. You have to disable 5.15-5.35GHz band
(W52, W53) before use at outdoor in Japan because these band are prohibited to use at outdoor by
low restriction.

¢ FERE-REFESZ~OELAAZBMNICREST SN THY . MBS, RFHHE, sEEEERS SE8
ME*aUTHBE BHTESVWKEDERYE - REZERINIER~OEAAZBERLIHTEDY A,
ERESRICHEACKRIBERKES 7 RICBERE CEHERZ TERVEDECES Y,

This module is designed for embedded purpose into the general electric devices, and is not designed
for high reliability demands like aircraft instruments, nuclear control instruments, high reliability
medical instruments (Class I1I, IV), high reliability security instruments or any other devices required
extremely high reliability and quality. In the case embedded into the medical instrument, please
ask to silex despite the medical class.

> AERUEERZEEE L TBEZITVWETOT, E=FE~DBERBREZHCRICHLF 2T (ICHATI2ERELZE
Wi FemlHERLET,

As this module communicates by radio wave, it is strongly recommended to use some security system
to prevent unexpected information leakage to others.

> AERBEIEAAEFERL-EREE T, AEROBE. BFEE TERO L, AARKREZTOFHEE BBELL
7-LET, X, AEREBEITO EMC AIEIZEBL THY FHADT, AEFREB A HAMAALERILETD
EMC B DEE, RURAEFZITIBLELH Y £7,

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.
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> AREGNMERTAIERERICEVT, R—BRSTEZMNAT IEE~NOEENIIEBEN L OFELZIT 2550 H
VET, RBICBLVTEFFICRBEOREEZE ML T2 0,
This module will effect to some other device or be affected by the some other device using the same
frequency band. Please investigate the environment to use this module beforehand.

> ARERICOVWTHBPEELZITI LERKICEOSVWNE2Z T 2BLHY £9,
Disassembling or modifying the radio module leads to punishment based on radio law.

¢ AERFIHEFOEBABRELE LAAEEY 2 —LTY, BREAAFICIIBHES (RERICIFBESICHESE
/EZT/\’r X%'@E}Eﬁ LTHY i—;_) )P7}</lﬁ]—, %@{@7{%%#‘; i‘f‘%/fﬁﬁﬁk‘i_‘j—o
This module is the embedded module that has the exposed connectors or some devices. Please be
careful for electro static, condensing, and other dusts.

4 B TR—FEREEEE S oMGHEEZE I HE. UTICRIOERLTZE L,
(IEEE802.11-2012 % (' IEEE802.11ac-2013 £R)
In the case using the other wireless devices using same frequency band around this product, please
take care below. (See IEEE802.11-2012 and IEEE802.11ac-2013)

1) 2.4GHz FTld. REY 2 —/LOFRLEARE D ©+/- 25MHz (5Ch) U EOBfEZH T TERT 5 Z & A
HRBINET,
+/-25MHz (+/-25MHz) or more frequency separation from the center frequency of this module is
recommended in 2.4GHz.

2) BEEF v XILRUIFERET v 2LOESAAICIE+EEL T
BEZEITAIRBEZHREL TLLZI N,
Appropriate environment to avoid interference from the adjacent channels or the non-adjacent
channels is necessary.

(J 2.4GHz BT v 3L @ OEKE+/-25MHZ(5Ch), FEBEE:ET v L @ ROEKRE +/-30MHZ(6Ch)LL £
2.4GHz: Center frequency +/-25MHz (5Ch), Non Adjacent channel: Further than Center frequency +/-30MHz (6Ch)

(J 5GHz HT20 B F v x /L @ FOREKE+/-20MHZ(4Ch), FEBEEF v 7L @ O EIREL +/-40MHZ(8Ch)XL
5GHz HT20: Center frequency +/-20MHz (4Ch), Non Adjacent channel: Further than Center frequency +/-40MHz (8Ch)

(J 5GHz HT40 [ F v x /L @ FOREKRE+/-40MHZ(8Ch), FEBEET v 7L 1 FOREEEL +/-80MHZ(16Ch)X £
5GHz HT40 Adjacent channel: Center frequency +/-40MHz (8Ch), Non Adjacent channel: Further than Center frequency
+/-80MHz (16Ch)

(J 5GHz HT80 [ F v x /L : F.LREKE+/-80MHZ(16Ch), JEREEEF v )L @ FULEKE +/-160MHz(32Ch) X £
5GHz HT80 Adjacent channel: Center frequency +/-80MHz (16Ch), Non Adjacent channel: Further than Center frequency
+/-160MHz (32Ch)

X ERBORENTH>TH, BOUBRANNEZHEILRET 2FRENE 2725, FAIOEIGEER T+ B 25 L
TIEACTEEL,
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

> WEESASDOANIE. Ty TFTA v EEH 2.4GHZ HT-20dBm LUTF, 5GHz % T-30dBm LT & LT 2
A
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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13. {#8& A &5 Fi&it (Appendix-A Reference land design)

(reference stencil design)
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14. 48 B SMT Y 70— (Appendix -B SMT reflow profiles)

AHERLMH L, Sn/Ag/CuPb-7 Y — NV XEFRLIZBEDLDTY, FRTINVXOBIEICL > THRE
kT2 xHERLET,

This recommended condition assumes Sn/Ag/Cu solder. This condition should be optimized per using
solder type.

Sn/Ag/Cu Pb-7 Y —=# (Sn/Ag/Cu Pb-Free Assembly)

Conditions
Profile Feature Parametric
Min. Typ. Max. Units
Average ramp-up rate Toto Tp 0 - 3.0 °C/Sec
Preheat Temperature TSmin 150 - - °C
Temperature TSmax - - 190 °C
Time ts 60 - 120 Sec
Time maintained above Temperature T. 220 - - °C
Time to 50 - 70 Sec
Peak Temperature T 240 - 245 °C
Time within 5°C of Actual Peak Temperature tp - - 20 Sec
Average ramp-down rate - 0 - 6 °C/Sec
Time 25°C to Peak Temperature - - - 6 Min
Tr
Tr
TL """"""""""""""""" d ‘ tL
Ramp—-up ‘
O
I} Tsmax
j -
>3
4=
©
&
g- Tsmin
()
= ts Preheat time
Ramp—-down
25
Time 25°C to Peak Time e—)

Y7Ra—7"A7 7417 —4% (Reflow profile data)

Date : May 30, 2019
© silex technology, Inc. (54/58) ate ay



silex

technology

Drawing No. : JW205100XX

15. f$#& C EmIFIEDXEEH (Appendix

-C TX power at each destination)

15.1. Japan
2.4GHz (+25’C)
Items Modes Rates Ch.1-Ch.13 Ch.3-Ch.11
KIEEBN 11b 1-11Mbps +11.5
Transmit Power 11g 6-24Mbps +14.5
36Mbps +14.5
Target Power (dBm) 48Mbps +14.5
54Mbps +14.5
11n/ac MCS 0-2 +14.5
20MHz MCS 3-4 +14.5
MCS 5 +14.5
MCS 6 +14.5
MCS 7 +14.5
MCS 8 +14.0
11n/ac MCS 0-2 +14.5
40MHz MCS 3-4 +14.5
MCS 5 +14.5
MCS 6 +14.5
MCS 7 +14.5
MCS 8 +14.0
MCS 9 +13.5
5GHz (+25'C)
Items Modes Rates W52 W53 W56
KIEEBN 11a 6-24Mbps +11.0 +11.0 +12.5
Transmit Power 36Mbps +11.0 +11.0 +12.5
48Mbps +11.0 +11.0 +12.5
Target Power (dBm) 54Mbps +11.0 +11.0 +12.5
11n/ac MCS 0-2 +11.5 +11.5 +13.0
20MHz MCS 3-4 +11.5 +11.5 +13.0
MCS 5 +11.5 +11.5 +13.0
MCS 6 +11.5 +11.5 +13.0
MCS 7 +11.5 +11.5 +13.0
MCS 8 +11.5 +11.5 +12.0
11n/ac MCS 0-2 +11.5 +11.5 +13.0
40MHz MCS 3-4 +11.5 +11.5 +13.0
MCS 5 +11.5 +11.5 +13.0
MCS 6 +11.5 +11.5 +13.0
MCS 7 +11.5 +11.5 +13.0
MCS 8 +11.5 +11.5 +11.5
MCS 9 +10.5 +10.5 +10.5
11n/ac MCS 0-2 +12.0 +12.0 +13.0
80MHz MCS 3-4 +12.0 +12.0 +13.0
MCS 5 +12.0 +12.0 +13.0
MCS 6 +12.0 +12.0 +13.0
MCS 7 +12.0 +12.0 +12.5
MCS 8 +10.5 +10.5 +10.5
MCS 9 +9.5 +9.5 +9.5
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15.2. EU
2.4GHz (+25’C)
Items Modes Rates Ch.1-Ch.13 Ch.3-Ch.11
KEEN 11b 1-11Mbps +11.0
Transmit Power 11g 6-24Mbps +13.5
36Mbps +13.5
Target Power (dBm) 48Mbps +13.5
54Mbps +13.5
11n/ac MCS 0-2 +13.5
20MHz MCS 3-4 +13.5
MCS 5 +13.5
MCS 6 +13.5
MCS 7 +13.5
MCS 8 +13.5
11in/ac MCS 0-2 +13.5
40MHz MCS 3-4 +13.5
MCS 5 +13.5
MCS 6 +13.5
MCS 7 +13.5
MCS 8 +13.5
MCS 9 +13.5

5GHz (+25'C)

Items Modes Rates W52 W53 W56 W58
KIEEN 11a 6-24Mbps +11.0 +11.0 +11.0
Transmit Power 36Mbps +11.0 +11.0 +11.0
48Mbps +11.0 +11.0 +11.0
Target Power (dBm) 54Mbps +11.0 +11.0 +11.0
1in/ac MCS 0-2 +11.5 +11.5 +11.5
20MHz MCS 3-4 +11.5 +11.5 +11.5
MCS 5 +11.5 +11.5 +11.5
MCS 6 +11.5 +11.5 +11.5
MCS 7 +11.5 +11.5 +11.5
MCS 8 +11.5 +11.5 +11.5
11in/ac MCS 0-2 +14.0 +14.0 +13.5
40MHz MCS 3-4 +14.0 +14.0 +13.5
MCS 5 +14.0 +14.0 +13.5
MCS 6 +14.0 +14.0 +13.5
MCS 7 +13.0 +13.0 +13.0
MCS 8 +11.5 +11.5 +11.5
MCS 9 +10.5 +10.5 +10.5
1in/ac MCS 0-2 +13.5 +13.5 +13.0
80MHz MCS 3-4 +13.5 +13.5 +13.0
MCS 5 +13.5 +13.5 +13.0
MCS 6 +13.5 +13.5 +13.0
MCS 7 +12.5 +12.5 +12.5
MCS 8 +10.5 +10.5 +10.5
MCS 9 +9.5 +9.5 +9.5
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15.3. US
2.4GHz (+25’C)
Items Modes Rates Ch.1 Ch.2-Ch.9 Ch.10 Ch.11
KEEN 11b 1-11Mbps +10.0 +10.0 +10.0 +10.0
Transmit Power 11g 6-24Mbps +15.0 +17.0 +16.5 +12.5
36Mbps +15.0 +17.0 +16.5 +12.5
Target Power (dBm) 48Mbps +15.0 +16.5 +16.5 +12.5
54Mbps +15.0 +15.5 +15.5 +12.5
11n/ac MCS 0-2 +14.5 +17.5 +17.5 +13.0
20MHz MCS 3-4 +14.5 +17.5 +17.5 +13.0
MCS 5 +14.5 +16.0 +16.0 +13.0
MCS 6 +14.5 +15.5 +15.5 +13.0
MCS 7 +14.5 +15.0 +15.0 +13.0
MCS 8 +14.0 +14.0 +14.0 +13.0
Modes Rates Ch.3 Ch.4-Ch.7 Ch.8 Ch.9
11in/ac MCS 0-2 +11.5 +12.5 +11.5 +9.5
40MHz MCS 3-4 +11.5 +12.5 +11.5 +9.5
MCS 5 +11.5 +12.5 +11.5 +9.5
MCS 6 +11.5 +12.5 +11.5 +9.5
MCS 7 +11.5 +12.5 +11.5 +9.5
MCS 8 +11.5 +12.5 +11.5 +9.5
MCS 9 +11.5 +12.5 +11.5 +9.5
5GHz (+25’C) W52, W53
Items Modes Rates Ch.36-Ch.48 Ch.52-Ch.60 Ch.64
KIEEBN 11a 6-24Mbps +10.5 +15.0 +14.0
Transmit Power 36Mbps +10.5 +15.0 +14.0
48Mbps +10.5 +14.5 +14.0
Target Power (dBm) 54Mbps +10.5 +13.5 +13.5
11n/ac MCS 0-2 +10.5 +15.0 +14.0
20MHz MCS 3-4 +10.5 +15.0 +14.0
MCS 5 +10.5 +14.5 +14.0
MCS 6 +10.5 +14.0 +14.0
MCS 7 +10.5 +13.5 +13.5
MCS 8 +10.5 +12.0 +12.0
Modes Rates Ch.38-Ch.46 Ch.54 Ch.62
11n/ac MCS 0-2 +11.0 +14.0 +13.0
40MHz MCS 3-4 +11.0 +14.0 +13.0
MCS 5 +11.0 +14.0 +13.0
MCS 6 +11.0 +14.0 +13.0
MCS 7 +11.0 +13.0 +13.0
MCS 8 +11.0 +11.5 +11.5
MCS 9 +10.5 +10.5 +10.5
Modes Rates Ch.42 Ch.58
11n/ac MCS 0-2 +6.5 +11.0
80MHz MCS 3-4 +6.5 +11.0
MCS 5 +6.5 +11.0
MCS 6 +6.5 +11.0
MCS 7 +6.5 +11.0
MCS 8 +6.5 +10.5
MCS 9 +6.5 +9.5
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5GHz (+25’C) W56, W58

Items Modes Rates Ch.100 | Ch.104-Ch.136 Ch.140 | Ch.149-Ch.157 Ch.165
EEEN 11a 6-24Mbps | +13.0 +15.0 +12.0 +14.5 +14.0
Transmit Power 36Mbps +13.0 +15.0 +12.0 +14.5 +14.0
48Mbps +13.0 +14.5 +12.0 +14.5 +14.0
Target Power (dBm) 54Mbps +13.0 +13.5 +12.0 +13.5 +13.5
1in/ac | MCS 0-2 +13.5 +15.0 +13.5 +14.5 +14.0
20MHz | MCS 3-4 +13.5 +15.0 +13.5 +14.5 +14.0
MCS 5 +13.5 +14.5 +13.5 +14.5 +14.0
MCS 6 +13.5 +14.0 +13.5 +14.0 +14.0
MCS 7 +13.5 +13.5 +13.5 +13.5 +13.5
MCS 8 +12.0 +12.0 +12.0 +12.0 +12.0
Modes Rates Ch.102 | Ch.110-Ch.126 Ch.134 | Ch.151 Ch.159
1in/ac | MCS 0-2 +9.5 +13.5 +12.5 +11.0 +13.5
40MHz | MCS 3-4 +9.5 +13.5 +12.5 +11.0 +13.5
MCS 5 +9.5 +13.5 +12.5 +11.0 +13.5
MCS 6 +9.5 +13.5 +12.5 +11.0 +13.5
MCS 7 +9.5 +13.0 +12.5 +11.0 +13.0
MCS 8 +9.5 +11.5 +11.5 +11.0 +11.5
MCS 9 +9.5 +10.5 +10.5 +10.5 +10.5
Modes Rates Ch.106 | Ch.122-Ch.138 Ch.155
1in/ac | MCS 0-2 +4.0 +14.5 +11.5
80MHz | MCS 3-4 +4.0 +14.5 +11.5
MCS 5 +4.0 +14.5 +11.5
MCS 6 +4.0 +13.5 +11.5
MCS 7 +4.0 +12.5 +11.5
MCS 8 +4.0 +10.5 +10.5
MCS 9 +4.0 +9.5 +9.5

NOTE1 FEBHIERT > T F Chain B fETd, 2 Data stream BDFEEHZ+3.0dB & x 9,
Transmit power is the value from each single chain.
When the device transmits 2 streams of data, total power can be +3.0dB.
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