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kB (Revision History)

Rev. Description Date Prepared Checked Approved
AX | The first release. (#14R) Oct.19,16 M.leda K.Yoshikawa Y.Shibuya
§ 2 Corrected block diagram
AA Oct.27,16 M.leda K.Yoshikawa Y.Shibuya
§3.6 Corrected typo.
§ 1 Added “20/40MHz Co-existence is not supported”
AB i Nov.11,16 M.leda K.Yoshikawa Y.Shibuya
§ 3.9 Corrected Power tolerance to adjust to MIC declared value.
§ 4 Corrected typo.(BT_I2S_WS : pull-up > pull-down)
AC yp- o P PP Dec.13,16 T.Minobe K.Okazaki Y.Shibuya
§ 10 Added Specification of Carton Box for SX-SDMAC-2830S
AD § 11 Updated the number of thermal shock cycles to 300. Jan.11,17 M.leda K.Yoshikawa Y.Shibuya
AE § 16 Corrected reference schematic of SX-SDMAC-2831C. Feb.01,17 K.Yoshikawa M.leda Y.Shibuya
§ 3.8 Deleted packet types.
§ 4 Added the comment to 12S and BT_WKUP_HOST signal.
AF §5.2 Corrected baud rates. Mar.13,17 M.leda K.Yoshikawa Y.Shibuya
§ 6.2 Corrected part number
§ 16 Modified reference schematics.
§ 1 DFS Master #8580
§35 Fr &YX EEM
§ 6 DFS Master #8E:BIND 7=, BABRERAIES Z 8N
201-170874
§ 8 DFS Master iR % 810
§18 BERBRE L TN 74— VYR T—X%ZBM. . R
#H EN:E s
AG Aug.28,17 : )
K.Yoshikawa M.leda Y.Shibuya
§ 1 Added DFS Master function.
§ 3.5 Added channel list.
§ 6 Added Japan Certification Number due to DFS Master support.
201-170874
§ 8 Added DFS Master version
§ 18 Added performance data as reference information.
§3.6 Remarks 23 X > k &3BH0 KA s KaE
AH Sep.20,17 . .
§ 3.6 Added comments at Remarks. M.leda Y.Shibuya T.Kometani
§3.4 HEBERLKREZER
§ 3.4 Updated Current consumption specifications
§3.6 WEMICT U —> a2y / — FOSRELER
§3.6 Added application note number in remarks
§5.1 High Speed E— F: 77 b7y MEHAELZIELE
§5.1 High Speed Mode: Corrected error of output specification
§5.1 Ultra High Speed E— K:
sAy Y TNy MERERBELE., 47y MEREEM
§5.1 Ultra High Speed Mode: 2 R TP
AJ Corrected error of clock and output specifications. Jan.29,18
Y.Kuroda M.leda Y.Shibuya

Added input specifications
§5.4 Uty b&A IV HEEH
§ 5.4 Updated the picture of reset timing
§ 6.2 Include 7 Exclude ICFRE2181E
§ 6.2 Corrected Include to Exclude
§16 pind7,53 @ pull-up &% VDD ICEE
§ 16 change pull-up to VDD of pin47,53
§17 TOP VIEW D EC&E;
§17 Added comments of TOP VIEW.
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AK

§ 1 ##: FCC DFS Master KBS0 S % 24

§ 1 Features: Added comment of FCC DFS Master is unacquired.
§6.1 §1 DEHIHS FCC/IC DRBEE

§ 6.1 Changed description of FCC/IC according to § 1.

§6.2 AA258 e TN AA222 O 7 > T+ A VRARBIE

§ 6.2 Corrected antenna gain errors of AA258 and AA222.

Jan.31,18

£2H
Y.Kuroda

RHE
M.leda

B
Y.Shibuya

AL

§3.6 LA EDREEH 1 S IEEE 802.11 IR ICHER L 72
BRAREENEICESE

§ 3.6 Changed from TX power at each destination to maximum TX power
compliant with |IEEE 802.11 standard.

§4 §4.2pin53, §4.4pin38, §4.8 pinld % NC IZZEHE,

§4 Changed §4.2 pin53, §4.4pin38and §4.8 pinl4 to NC.

§10 HWEEDEM

§ 10 Added gross weight

§16 §4ICHEVEE

§16 Changed along with §4.

§19 48 G EMIFEDOEEEHAEBM

§ 19 Added Appendix -G TX power at each destination

Mar. 14,18

£2H
Y.Kuroda

e

Y.Shibuya

KB
T.Kometani

AM

§ 1 % DFS Master t/5/3Ext ibak % B0
§ 1 Features: Added Table of DFS Master support/non-support
§3.5. R LAN —fikfthk: FIAATEEF v /LU X b CA chldb %HIkR
§3.5. Wireless LAN general specifications:

Deleted ch145 in Operatable channel list CA
§3.8,§3.10 FR&MELE : 8DQPSK = 8DPSK
§3.8,§3.10 Corrected typo :8DQPSK to 8DPSK
§ 6.1 Certification number :32AI & S & % B0
§ 6.1 Certification number :Added table of Certification number
§62 7AUN-HFE-I—Av/ OTVTFURNEEH
§ 6.2 Updated Antenna list of USA - Canada - Europe
§ 8 DFS Master x/&/FEXF 53R % B M
§ 8 Added Table of DFS Master support/non-support

Jun.28,18

ME
A

Y.Shibuya

KE

T.Kometani

AN

§1 SKU %3&m

§1 Added SKU

§6.1 SKU %38/

§ 6.1 Added SKU

§8 SKU %3BM(MAC 7 K L RFRE T /L% BM)

§ 8 Added SKU(Added MAC address Model)

§9 SKU %3i&m

§9 Added SKU

§10 SKU %3&/n

§10 Added SKU

§ 16 SX-SDMAC-2830S/SX-SDMAC-2831 &£ RI#EK 252 81E
§ 16 SX-SDMAC-2830S/SX-SDMAC-2831Ref schematics: corrected an error.

Jul.25,18

S B
T.Minobe

PN
A

Y.Shibuya

K

T.Kometani

AP

§6.1 ANATEL. Brazil % 3B/n

§ 6.1 Added ANATEL and Brazil

§8 INALRUEREKRNEE

§ 8 Changed marking Label and PCB

Nov.12,18

T.Minobe

EA
Y.Shibuya

K

T.Kometani

AR

§1§3.1§3.8 Bluetooth 4.1=5.0 ICZE
§18§3.183.8 Change to Bluetooth 4.1 = 5.0
§6.1 Bluetooth 5.0 ® DID S8

§ 6.1 Added Bluetooth 5.0 DID number

Feb. 25, 19

EA
Y.Shibuya

K

T.Kometani

AS

§3.5,6.2,19
Added the antenna (Ethertronics) to US, Canada.
US, Canada: Ch.144, Ch.142, Ch.138 Added

Jun. 20, 19

2H
Y.Kuroda

Y.Shibuya

Ka
T.Kometani
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AE|$ SX-SDMAC-2830S & SX-SDMAC-2831S, SX-SDMAC-2831C, SX-SDCAC-2830 IO WTHHAT2H DT, EXa—/ILD
ETNE/N=FT7 2T NR=2 3 E#RIES(HVIN) L [SX-SDMAC] T,

This document describes about “SX-SDMAC-2830S",“SX-SDMAC-2831S",“SX-SDMAC-2831C" and “SX-SDCAC-2830". Model
name/Hardware Version Identification Number (HVIN) of this module is “SX-SDMAC".

1. SGEBE (Product introduction)

SX-SDMAC &, QCA9377-3 (Qualcomm Atheros #t) % #%F L 7=, 2.4GHz/5GHz Dual Band IEEE 802.11 a/b/g/n/ac. Bluetooth 5.0
BR/EDR/LE(Class2) K& Ut SDIO3.0 EWDFEREY 2 — /I TF, KEY 2—/iE. MAC/BBP/RF/RF 7B > b T v FRUKEEIR/V
Ay 7R EDONTREANBEL TLWET, SX-SDMAC 0RIRFIKIE, REEERE (SMT)D SX-SDMAC-2830S/SX-SDMAC-2831S &
Board to Board connector #(B2B) ® SX-SDMAC-2831C »'% 1) £ 9", FICFHIAREBAYIC SD Card B> SX-SDCAC-2830 AR 1
TWEF, SX-SDMAC 1, # v FR—FF v 7775 (-2830 BDH) ET7 FF TV THERDA & —7 =4 2 & LT 50 ohm MHF
AR REBATWET,

The SX-SDMAC is a 2.4 GHz / 5GHz dual band IEEE802.11 a/b/g/n/ac WLAN and Bluetooth 5.0 BR/EDR/LE (Class2) module
based on Qualcomm QCA9377-3 chipset. The SX-SDMAC highly integrates MAC, Base band, RF, RF front end and peripheral circuitry
like power unit, reference clock, etc. Surface mount type (SMT) SX-SDMAC-2830S/SX-SDMAC-2831S, Board to Board connector
type (B2B) SX-SDMAC-2831C. SD Card type SX-SDCAC-2830 is also prepared for mainly as evaluation board. The SX-SDMAC has

an On-board chip antenna (only -2830 type) and a 50 ohm MHF connector as connection interface for an add-on antenna.

SX-SDMAC-2830S

SX-SDMAC-2831S

Date : June 20, 2019

© silex technology, Inc. (5/110)



silex

technology

Drawing No. : JW202570AS

5% (Features)
= |EEE802.11a/b/g/n/ac ##1(2.4 GHz, 5 GHz)

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

" 1 ZAR—V Y ALT—RRA Y=LV RFT L (1TIR)

1 spatial data stream system (1T1R)

= 5GHz : 20/40/80 MHz $#i8E — Rt (PHY ¥—& L — b 433 Mbps)

2.4 GHz : 20/40 MHz FRE — Fxdis (PHY 7—% L — b 150 Mbps,#:3& PHY 7 — % L — I 200Mbps)

*20/40MHz Co-existence (2 I3 FEXT S,

5 GHz: Support 20/40/80 MHz bandwidth mode (PHY Data rate 433 Mbps)
2.4 GHz: Support 20/40 MHz bandwidth mode (PHY Data rate 150 Mbps, Extra PHY Data rate 200Mbps)
*20/40MHz Co-existence is not supported.

PHY Data Rate

o 802.11b/g 1-54 Mbps
o 802.11a 6-54 Mbps

o 802.11n MCSO0-7

o 802.11ac MCS0-9

= DFS Master #4E

W53, W56 /N> K

DFS Master function in W53, W56 bands.
¥ SX-SDMAC-2831S, SX-SDMAC-2831C ® &, SX-SDCAC-2830. SX-SDMAC-2830S £33N It

SX-SDMAC-2831S, SX-SDMAC-2831C only. SX-SDCAC-2830, SX-SDMAC-2830S are unsupported.

Product No. | Product Name Certification number Remarks

ZXE03487 SX-SDMAC-2830S

ZXE03493 SX-SDMAC-2830S-SP

ZXE03491 SX-SDCAC-2830

ZXE03497 SX-SDCAC-2830-SP 007-AE0224 DFS Master 3EX3 I
ZXE04016 SX-SDMAC-2830S-EAL Non DFS Master support
ZXE04020 SX-SDMAC-2830S-EAL-SP

ZXE04019 SX-SDCAC-2830-EAL

ZXE04023 SX-SDCAC-2830-EAL-SP

ZXE03490 SX-SDMAC-2831C

ZXE03496 SX-SDMAC-2831C-SP

ZXE03489 SX-SDMAC-2831S

ZXE03495 SX-SDMAC-2831S-SP 201-170874 DFS Master 3t
ZXE04018 SX-SDMAC-2831C-EAL DFS Master support
ZXE04017 SX-SDMAC-2831S-EAL

ZXE04022 SX-SDMAC-2831C-EAL-SP

ZXE04021 SX-SDMAC-2831S-EAL-SP

© silex technology, Inc.

(6/110)

Date : June 20, 2019



silex

technology

Drawing No. : JW202570AS

XZE DFS Master Wity 7 b7 = 7, BEERTIE FCC DFS Master KBS

DFS Master software is necessary. FCC DFS Master is not acquired at the moment.

= Bluetooth 5.0 BR/EDR/LE(Class2), Bluetooth 1.x, 2.x, 3.0, 4.0, 4.1 T{ A
Bluetooth 5.0 BR/EDR/LE(Class2). Backward-compatible to Bluetooth 1.x, 2.x, 3.0, 4.0, 4.1

= Wireless LANRZX A > & —7 x4 ZX& LT SDIO 3.0 /it
SDI03.0 as the Wireless LAN host interface

» Bluetooth "R b A > &Z—7 4 X & LT UART &
UART as the Bluetooth host interface

= EFERE+3.3V,10 EBR(VDD_GPIO)+1.8V/+3.3V iR
+3.3V main power supply and selectable +1.8V/+3.3V |0 power supply (VDD_GPIO)

= EU RoHS 34 2011/65/EC (Lead Free) @&
EU RoHS directive 2011/65/EC (Lead Free) compliant

" EEAAA TG (IR, ko SW BH THRISFE, )
Fastdiversity (Limited function. Supported in the future software update.)

AT

£ H Leat £ 4 3 4
UTTCLTIVE PDAULRTUTTUTIT UPPUTTCTTU TS SUTUTTETT.

© silex technology, Inc. (7/110)

Date : June 20, 2019



silex

technology Drawing No. : JW202570AS

2. »n—F9z778v 2K (Hardware block diagram)
SX-SDMAC-2830S SYSTEM BLOCK DIAGRAM

QCA9377-3

HI1V
PMU

48MHz
WiFi Host Oscillator

Interfaces
VDD SDIO

SDIO3.0

WiFi 5G L o i

BT To/Rx
WiFi 2G TR

WiFi 2G
Chip Ant

ANT1

Interfaces

UART

SX-SDMAC-2831S SYSTEM BLOCK DIAGRAM

QCA9377-3

H 1Y
PKMU

48MHz
WiFi Host Oscillator

Interfaces
VDD SDIO

SDID3.0
WIFT 5G Tx/Rx

BT Tx/Rx

WiFi 2G Lo o i

BT Host
Interfaces

UART

Date : June 20, 2019

(8/110) CONFIDENTIAL

© silex technology, Inc.




silex

technology

Drawing No. : JW202570AS

SX-SDMAC-2831C SYSTEM BLOCK DIAGRAM

QCA9377-3

PMU HI1W

Wik Host
Interfaces

SDI03 0
Slave

40pins
Board to

Board
Connector

SX-SDCAC-2830 SYSTEM BLOCK DIAGRAM

QCA9377-3

H1V
PMU

WiFi Host

Interfaces
VDD SDIO

SDIO3.0

Slave

WiFi 2G

BT Host
Interfaces

20pins UART
FFC
Connector

© silex technology, Inc.
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BT Tx/Rx
WiFi 2G Tx/Rx
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48MHz
Oscillator

Chip Ant

ANT1
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£Z (Acronyms)

PMU Power Management Unit

DCDC DC to DC converter (Switching regulator)

IPD LPF Integrated Passive Device type Low Pass Filter
IPD DPX Integrated Passive Device type Diplexer

IPD CPL Integrated Passive Device type Coupler

SPDT RFSW Single Pole Double Throw RF switch

MHF MHF co-axial connector

NOTE1: ANTL £/ Z ANT2 D EB S Hh—F 52 BATEEERZTVWET, (AEEEIZLEETA)

One of antenna (ANT1/ANT2) is chosen to send/receive data. (No concurrent transmission)

Date : June 20, 2019
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3.  EiR{t# (Board specifications)
3.1. —fi%{t#% (General specifications)

[tems Specifications Units Remarks
AR RRAT B2B connector part number
SMT : 60 pins direct solder pads
Connector Type ] = 14 5602 040 000 829 H+
B2B : 40 pins board to board connector
- . - FFC connector part number
SDCARD : WiFi — 9 pins SDCARD Edge
: . = (08 6210 020 340 800+
BT/Misc. — 20 pins FFC connector
(Kyocera Connector Products)
TYTFR—F MHF connector x1
2830 . Chip antenna
Antenna port Chip antenna x1
pcs Unictron
2831 MHF Connector x2 H2U84W1H1S (AA077)
TYTFR=—FAVE=FVR MHF Connector
Antenna port impedance 50 Q VSWR < 2.6
(2.4-2.5GHz, 5.18 — 5.825GHz)
AYE=7x4R SDIO v3.0 — | For Wireless LAN
Device Interfaces
UART - For Bluetooth, up to 4Mbps
AR ¥ IEEE802.11-2012
IR 5L IEEE802.11a/b/g/n/ac -
RF Interface |[EEE802.11ac-2013
Max antenna gain
Bluetooth 5.0 BR/EDR/LE - )
+5dBi@2.4GHz
BX ST ¢ 2830 | 1.7 T
e .
Weight yp 2831 | 1.4 P
B2B type 2.8 g Typ.
SD Card type 6.4 g Typ.
& 2830 | 19.0x30.0x 2.6 mm §7 58, See §7.
SMTW xHxD
Dimensions 2831 | 19.0x22.0x 2.6 mm
B2BWxHxD 24.0x 24.0x 4.8 mm
SDCARD 30.00 x 51.00 x 6.15 mm
MTTF 90,000 h Min.
ax 7 ZiEREE N
ax.
Connector mating number of | 10 Times
] SX-SDMAC-2831C
times
Max.
10 Times
SX-SDCAC-2830, FFC
Max.
100 Times
SX-SDCAC-2830, SD edge
)7 a—[E# ) Max.
2 Times
Reflow number of times SX-SDMAC-2830S/2831S
ESD 4 Max.
ESD resistance General pins +/-2000 Human Body Model at RF Port.
V JS-001-2012(JESD22-A114F)
Antenna pins +/-2000 Class 2 device
EIREEIN, Not powered.

© silex technology, Inc.
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3.2. B®IEEM (Environmental specifications)

Specifications

Iltems Units Remarks
Min. | Typ. Max.

J%\;EU‘E *NOTE 1

BIERE Ambient temperature NOTEL

-40 - +85 °C .

Operating Temperature EREBLBIREEEIME
After assembled with powered
EEmEC

ENMERE Non condensing

] o 15 - 95 WBRH | .

Operating humidity LB BIREEEIME
After assembled with powered

RERE 40 3 +105 o EREBEIREEMEDINE

Assembled storage temperature After assembled with no-powered
EEEzC

REEE Non condensin

e . 0| - 95 | %RH | ., &

Assembled storage humidity ERELEIRE LD
After assembled with no-powered

RERE o | | s | o | TEEH. B MSL IS,

Storage temperature Packaged. Apply MSL after unpackaged.
EEEEC

REELE Non condensing

o 20 - 60 %RH ) -

Storage humidity WAk, FE%IEMSLIZHED,
Packaged. Apply MSL after unpackaged.
IPC/JEDEC J-STD-020D
BUFEWNICOWTIETRE2SR,

Moisture Sensitivity Level 3 - See below standard for handling.

IPC/JEDEC J-STD-033C

*SX-SDMAC-2830S/SX-SDMAC-2831S only ™NOTE2

NOTE1

BL., TRTEEINZDBRDT — RREREEMEE) 2B LN L,

However, case temperature (Tc) must not be higher than temperature defined below.

Tc (Max) Unit
+100 °C

Num Device name

@ Oscillator

© sil technol | Date : June 20, 2019
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NOTE2

HEBEL S TRAM Rt HiE 1 SRRET 2BOMERBEMTT, FI7 4/ JRKBEEREBOBE, COFETTE
A8y FADBED L0%RH RGICRI-NET, FT74/5y JRDEED 10%RH U L& >72h & 5 h DY L. RE
HRICEbL ST, §10ICRTBEERRY — P TRV, REPHE 1 EU ERBHCHEXFICREREEZBR A
BMENE 7256 1E. BERIOEERRY — POERCNVOFENMOEREERT 2 e 2R ZLES,

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.

NOTE3

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

K2 A%y 7FE% JEDEC J-STD-033 OEURWERH T T©=30°C/60%RH TO 7O 7 XA LH 168 B # B X /= 35A N —
FUIOPRETT, FIA4/y 7RBEFECTH, S1I0ITRTEERRTY — A 10%RH U EDOBIZEB L TWLWEi5E—
* DR ETT,

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.

© silex technology, Inc.
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3.3. EXRMMLEE (Electrical specifications)

R AER (Absolute Maximum Ratings)

Specifications
Items Units Remarks
Min. Typ. Max.
FEREFE (VDD)
-0.30 - +3.65 Y
Main Power supply voltage
|10 EREE (VDD_GPIO)
-0.30 - +4.00 V
|0 Power supply voltage
SDIO &REE(VDD_SDIO)
-0.30 - +4.00 V
SDIO Power supply voltage
#R2EESHE (Recommended Operating Conditions)
T EF / Bluetooth Ei&(Main power supply/Bluetooth power supply)
Specifications
ltems Units Remarks
Min. Typ. Max.
FEREE (VDD)
] +3.135 +3.30 +3.465 vV
Main Power supply voltage
10 Ei&/SDIO EiE +3.3V 811 (10 power supply/SDIO power supply, +3.3V operation)
Specifications
[tems Units Remarks
Min. Typ. Max.
|10 EBREFE (VDD_GPIO)
+3.14 +3.30 +3.46 \Y
|0 Power supply voltage
SDIO &/REE(VDD_SDIO)
+3.14 +3.30 +3.46 \
SDIO Power supply voltage
10 Ei&E/SDIO EiE +1.8V &1 (10 power supply/SDIO power supply, +1.8V operation)
Specifications
ltems Units Remarks
Min. Typ. Max.
|10 EREFE (VDD_GPIO)
+1.71 +1.80 +1.89 \Y
|0 Power supply voltage
SDIO BIREE(VDD_SDIO)
+1.71 +1.80 +1.89 \
SDIO Power supply voltage

© silex technology, Inc.
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T RIVIREEES L RJL (Digital logic signal level)
1) V,o (VDD_GPIO, VDD_SDIO) = +3.3V operation

Specifications
ltems Parameters Units Remarks
Output/Input current Min. Typ. Max.

AH High LRIVEE
Viu ) - 0.7 x Vo +3.3 Vio+ 0.3 vV
Input High Voltage

AR Low L RILEE
Vi - -0.3 - 0.3xV V
Input Low Voltage

H A High L NLEBE
Vou _ loy = 3MA Vo - 0.4 - - Vv
Output High Voltage

HH Low L NIILEE
7 loo =-11mA - - 0.1xVp vV
Output Low Voltage

2) V,o (VDD_GPIO, VDD_SDIO) = +1.8V operation

Specifications
[tems Parameters Units Remarks
Output/Input current Min. Typ. Max.

A High L NLEE
Vi i - 0.7 x Vo +1.8 Vo + 0.2 \
Input High Voltage

AN Low L RILVEBE
Vi - -0.3 - 0.3xV \
Input Low Voltage

H 5 High L RILEBE
Vou . lon = 3mA Vip-0.4 - Vio vV
Output High Voltage

H Low L NILEFE
VoL lo. = -11mA - - 0.1x Vo v
Output Low Voltage

NOTE1 2TOI/0EVICIEYaIy M MYAREAA>TWET,

STy FERFUSRIE +1.8V10 : 375mV (Typ.), +3.3V 10 : 645mV (Typ.) T¥,

Schmitt trigger is prepared for all 1/0 pins.

Schmitt hysteresis is +1.8V 10 : 375mV (Typ.), +3.3V 10 : 645mV (Typ.).

NOTE2 UHS-I(Ultra High Speed) € — K Ti& VDD_SDIO (£+1.8V O AXH & Y £3,

HS(High Speed)/DS(Default Speed) ®— K Tlx VDD_SDIO (&+3.3V / +1.8V x5 & 2 3,
Supported only VDD_SDIO=+1.8V as UHS-I (Ultra High Speed) mode.

Supported only VDD_SDIO=+1.8V/+3.3V as HS (High Speed) and DS (Default Speed) mode.

Date : June 20, 2019
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3.4. GHEERMEHE (Current consumption specifications)

VDD (WLAN operating)

Specifications
[tems Units Remarks
Modes Standards Typ. Max
Tx 11b 350 400 mA
Current consumption
2.4GHz 11g 320 390 mA
11ng HT20 320 380 mA
11ng HT40 320 380 mA
Rx All mode 70 110 mA
HEBER
) Tx 11a 430 570 mA
Current consumption
5GHz 11na HT20 440 570 mA
11na HT40 430 550 mA
1lac VHT80 430 530 mA
Rx All mode 90 140 mA
VDD (BT operating)
Specifications
Iltems Units Remarks
Modes Typ. Max
HEBEMR Tx 20 30 mA
Current consumption Rx 20 40 mA

Date : June 20, 2019
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VDD_GPIO
Specifications
[tems Units Remarks
Modes Typ. Max.
HEEMR
HRRA Tx +1.8V operation 7 15 mA
Current consumption
+3.3V operation 7 15 mA
Rx +1.8V operation 7 15 mA
+3.3V operation 7 15 mA

VDD_SDIO
Specifications
ltems Units Remarks
Modes Typ. Max.
N3 I=SE=3
HETR Tx +1.8V operation 3 10 mA
Current consumption
+3.3V operation 3 10 mA
Rx +1.8V operation 3 10 mA
+3.3V operation 3 10 mA

NOTEL: | Typ.. TR Y — L OEFHEE/ZERICE T 2 FHBROEEN T D E DFHE,

Average value of unevenness of average current per unit with continuous transmit/receive mode of the test
tool.
Max.: 7 X bV — L DEFOEE/ZERICH T2 E— 7 BROERNT D EDRKIE,

Maximum value of unevenness of peak current per unit with continuous transmit/receive mode of the test
tool.
NOTE2 : | #EHId VDD(WLAN operating) & VDD_SDIO, VDD_GPIO O#FlIc/a Y £33, E— FICLZHERICTERELZ S,
Total power consumption is total of VDD (WLAN operating), VDD_SDIO and VDD_GPIO. Note that combination of

each mode.

© sil technol | Date : June 20, 2019
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3.5. #E#R LAN —h%{# (Wireless LAN general specifications)

Items Specifications Units Remarks
Fv 7y b
Chipset QCA9377-3 (Qualcomm Atheros) -
E/#iga—F
Country/Domain code 0x0000 - NOTEL
BRI Band Modes Min Max
Operating Frequency range 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
1lac 80MHz 5210 5775 MHz
AR R 2.4GHz 11b/g/n 5 MHz
Frequency step 5GHz 11a/n/ac 20MHz 20 MHz
11n/ac 40MHz 40 MHz
1lac 80MHz 80 MHz
Uvo5F—2L—+ 11b 1,2,5.5L,6.,565,11L,11S Mbps
Link Data Rate 1la/g 6,9,12,18,24,36,48,54 Mbps
11n MCS 0,1,2,3,4,5,6,7 -
1lac MCS 0,1,2,3,4,5,6,7,8,9 -
AR 11b DSSS(DBPSK,DQPSK,CCK) -
Modulation type 11a/g/n OFDM(BPSK,QPSK,16QAM,64QAM) -
1lac OFDM(BPSK,QPSK,16QAM,64QAM,256 QAM) -
S RC4 128 bits
Encryption AES 128 bits

NOTE | E/#tisia— FiZ>ULT (Country/Region code)

TV 2 —IZIET 740 fTE/MgE O — K& LT 0x0000 AEANTUVET,
EV2-LAOA-FBICFIANCEYERD I - FICEE|MRA TIERCIZI L,

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 : June 20, 2019
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FIARIEEF + %L Y R b (Operatable 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

20MHz

Ch.36,40,44,48,52,56,60,64,100,104,108,112,116,120,124,128,132,136,140,144,149,153,157,161,165

40MHz

Ch.38,46,54,62,102,110,118,126,134,142,151,159

80MHz

Ch.42,58,106,122,138,155

CA

20MHz

Ch.36,40,44,48,52,56,60,64,100,104,108,112,116,132,136,140,144,149,153,157,161,165

40MHz

Ch.38,46,54,62,102,110,134,142,151,159

80MHz

Ch.42,58,106,138,155

EU/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. fE#R LAN X(S% (Wireless LAN Transmitter specifications)

IEEE 802.11 IR ICHER L 1 mAEEBNEEZ T LD TT,
2L BF v 2V ORRNXEENEIE, FEOEREDLICLVFIREZITET,

There is maximum TX power which is compliant with IEEE 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 |[EEE 802.11 EVM and Spectral Mask at +25°C
Standard Modulation 802.11b/g 802.11n/ac 20 MHz 802.11n/ac 40 MHz
Index Units
Typical Typical Typical
BPSK 1Mbps 21.5 - - dBm
QPSK 2 Mbps 215 - - dBm
802.11b
CCK 5.5 Mbps 215 - - dBm
CCK 11 Mbps 215 - - 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 19.0 - - dBm
16 QAM 36 Mbps 18.5 - - dBm
64 QAM 48 Mbps 17.0 - - dBm
64 QAM 54 Mbps 16.0 - - dBm
BPSK MCSO0 - 21.0 19.0 dBm
QPSK MCS1 - 21.0 19.0 dBm
QPSK MCS2 - 21.0 19.0 dBm
16 QAM MCS3 - 19.5 18.0 dBm
802.11n/ac
16 QAM MCS4 - 18.5 17.0 dBm
64 QAM MCS5 - 16.5 17.0 dBm
64 QAM MCS6 - 16.0 16.0 dBm
64 QAM MCS7 - 15.5 15.5 dBm
802.11ac 256 QAM MCS8 - 14.5 14.5 dBm
(optional) 256 QAM MCS9 - - 13.0 dBm

Date : June 20, 2019
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5GHz (+25°C)

Data Rates 5 GHZ TX Power with IEEE 802.11 EVM and Spectral Mask at +25°C
Standard Modulation Index 802.11a | 802.11n/ac 20 MHz | 802.11n/ac 40 MHz | 802.11n/ac 80 MHz Units
Typical Typical Typical Typical
BPSK 6 Mbps 13.5 - - - dBm
BPSK 9 Mbps 135 - - - dBm
QPSK 12 Mbps 13.5 - - - dBm
802114 QPSK 18 Mbps 13.0 - - - dBm
16 QAM 24 Mbps 12.5 - - - dBm
16 QAM 36 Mbps 10.5 - - - dBm
64 QAM 48 Mbps 10.5 - - - dBm
64 QAM 54 Mbps 9.0 - - - dBm
BPSK MCSO0 - 13.5 12.5 12.0 dBm
QPSK MCS1 - 13.5 12.5 12.0 dBm
QPSK MCS2 - 13.5 12.5 12.0 dBm
502.11n/ac 16 QAM MCS3 - 12.0 12.5 12.0 dBm
16 QAM MCS4 - 12.0 11.5 12.0 dBm
64 QAM MCS5 - 10.5 10.0 10.5 dBm
64 QAM MCS6 - 9.5 10.0 9.5 dBm
64 QAM MCS7 - 9.0 9.0 9.5 dBm
802.11ac 256 QAM MCS8 - 8.0 8.0 7.5 dBm
(optional) 256 QAM MCS9 - - 5.5 7.5 dBm

NOTELl | &F ¥ )L DRI X EBNMEIL, AL YHIREZITE9, FCC/CE BLUMIC IC& Y HIRT Nz XEBNEIE
§19CREHINTLWET,

Actual TX Power value of each channel is limited by the regulatory certification.

Please refer to the product specifications § 19 regarding limited TX Power by FCC/CE and MIC.

NOTE2 | / —<LE—FEETRME—F)THET 281E Green Tx R EDREBNABNICER 2HEEIIEMNE L TAEL TLE
Sy,

The function that changes transmit power dynamically such as Green Tx must be disabled when measure transmit

power in normal mode (Non-test mode).

Date : June 20, 2019
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Transmit power uncertainty (Operating temperature)

Specifications
Items Units Remarks
Modes Min. Typ. Max.

BEREEREFICES
PR 802.11a 6-54Mbps 20 - +2.0 dB
EENT —DTHEMNE
Power uncertainty due to

802.11b 1-11Mbps -2.0 - +2.0 dB
environmental conditions
SOREE. WA

s R 802.11g 6-54Mbps -2.0 - +2.0 dB
Temperature, Power supply
802.11n/ac MSCO0-9 -2.0 - +2.0 dB

Frequency accuracy (Operating temperature)

Specifications
[tems Units Remarks
Standards Min. Typ. Max.

RS

11a/11b/11g/11n/11ac -20 0 +20 ppm
Frequency accuracy

. Date : June 20, 2019
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3.7. #E#R LAN Z{S{4# (Wireless LAN Receiver specifications)

2.4GHz Ei{EiBFE (Operating temperature)

ltems Specifications Units Remarks
Modes Min. Typ. Max.
BNRIERE 11b 1Mbps - -95 -80 dBm
Receiver minimum (FER<8%) 2Mbps - -93 -80 dBm
sensitivity 5.5Mbps - -92 -76 dBm
11Mbps - -91 -76 dBm
11g 6Mbps - -90 -82 dBm
(PER<10%) 9Mbps - -89 -81 dBm
12Mbps - -88 -79 dBm
18Mbps - -87 =17 dBm
24Mbps - -86 -74 dBm
36Mbps - -83 -70 dBm
48Mbps - -79 -66 dBm
54Mbps - -78 -65 dBm
11n/ac 20MHz MCSO0 - -90 -82 dBm HT/VHT
(PER<10%) MCS1 - -88 -79 dBm HT/VHT
MCS2 - -87 -77 dBm HT/VHT
MCS3 - -84 -74 dBm HT/VHT
MCS4 - -81 -70 dBm HT/VHT
MCS5 - -78 -66 dBm HT/VHT
MCS6 - -76 -65 dBm HT/VHT
MCS7 - -74 -64 dBm HT/VHT
MCS8 - -69 -59 dBm VHT
11n/ac 40MHz MCSO0 - -87 -79 dBm HT/VHT
(PER<10%) MCS1 - -86 -76 dBm HT/VHT
MCS2 - -84 -74 dBm HT/VHT
MCS3 - -81 -71 dBm HT/VHT
MCS4 - -78 -67 dBm HT/VHT
MCS5 - -74 -63 dBm HT/VHT
MCS6 - -73 -62 dBm HT/VHT
MCS7 - -72 -61 dBm HT/VHT
MCS8 - -67 -56 dBm VHT
MCS9 - -65 -54 dBm VHT

Date : June 20, 2019
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5GHz #{E;RE (Operating temperature)

ltems Specifications Units Remarks
Modes Min. Typ. Max.
BNZIERE 1la 6Mbps - -85 -82 dBm
Receiver minimum (PER<10%) 9Mbps - -84 -81 dBm
sensitivity 12Mbps - -83 -79 dBm
18Mbps - -82 =77 dBm
24Mbps - -81 -74 dBm
36Mbps - -78 -70 dBm
48Mbps - -74 -66 dBm
54Mbps - -73 -65 dBm
11n/ac 20MHz MCSO0 - -85 -82 dBm HT/VHT
(PER<10%) MCS1 - -83 -79 dBm HT/VHT
MCS2 - -81 =77 dBm HT/VHT
MCS3 - -79 -74 dBm HT/VHT
MCS4 - -75 -70 dBm HT/VHT
MCS5 - -72 -66 dBm HT/VHT
MCS6 - -71 -65 dBm HT/VHT
MCS7 - -70 -64 dBm HT/VHT
MCS8 - -65 -59 dBm VHT
11n/ac 40MHz MCSO0 - -82 -79 dBm HT/VHT
(PER<10%) MCS1 - -81 -76 dBm HT/VHT
MCS2 - -79 -74 dBm HT/VHT
MCS3 - -76 -71 dBm HT/VHT
MCS4 - -73 -67 dBm HT/VHT
MCS5 - -70 -63 dBm HT/VHT
MCS6 - -68 -62 dBm HT/VHT
MCS7 - -67 -61 dBm HT/VHT
MCS8 - -63 -56 dBm VHT
MCS9 - -61 -54 dBm VHT
1lac 80MHz MCSO0 - -80 -76 dBm HT/VHT
(PER<10%) MCS1 - -78 -73 dBm HT/VHT
MCS2 - -76 -71 dBm HT/VHT
MCS3 - -74 -68 dBm HT/VHT
MCS4 - -70 -64 dBm HT/VHT
MCS5 - -67 -60 dBm HT/VHT
MCS6 - -65 -59 dBm HT/VHT
MCS7 - -64 -58 dBm HT/VHT
MCS8 - -60 -53 dBm VHT
MCS9 - -59 -51 dBm VHT

Date : June 20, 2019
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3.8. Bluetooth —fi#{t# (Bluetooth general specifications)

[tems Specifications Units Remarks
Fv 7y b
QCA9377-3 (Qualcomm Atheros) -
Chipset
TR Max antenna gain
Bluetooth 5.0 - .
Core specification +5.0dBi@2.4GHz
ENERELRE Mode Min Max
Operating Frequency range BR/EDR/LE 2402 2480 MHz
BRI BR/EDR 1 MHz | Ch.1-Ch.79
Frequency step LE 2 MHz | Ch.0-Ch.39

GFSK(1Mbps), /4 DQPSK(2Mbps),8DPSK(3Mbps) -
Modulation type

iRl EO 128 bits BR/EDR

Encryption AES 128 bits LE

© sil technol | Date : June 20, 2019
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3.9.

Bluetooth BR/EDR/LE (+25°C)

Bluetooth #{S{t#% (Bluetooth Transmitter specifications)

Specifications
Items Units Remarks
Standards Min. Typ. Max
BRREEEN BR Class 2 Ch.1-Ch.79 -3.7 +0.5 +4.0 dBm Class 2
Maximum TX power EDR Class 2 Ch.1-Ch.79 -6.7 -2.5 +1.0 dBm Class 2
LE Ch.0-Ch.39 -4.2 +1.5 +3.5 dBm
REBHART VT
BR/EDR Ch.1-Ch.79 2.0 - 8.0 dB 8 steps
Tx power step
Frequency accuracy (Operating temperature)
Specifications
Items Units Remarks
Standards Min. Typ. Max.
UL ELREEE
R BR/EDR/LE -20 - +20 ppm
Center frequency accuracy
3.10. Bluetooth %{E{t# (Bluetooth Receiver specifications)
Bluetooth BR/EDR/LE (Operating temperature)
[tems Specifications Units Remarks
RNZERE Standards Packet Types Min. Typ. Max
Receiver minimum BR (BER<0.1%) GFSK (1Mbps) - -90 -70 dBm
Sensitivity M/4 DQPSK (2Mbps) - -89 -70 dBm
EDR (BER<0.01%)
8DPSK (3Mbps) - -84 -70 dBm
LE (PER<30%) GFSK (1Mbps) - -94 -70 dBm

© silex technology, Inc.
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4. {§8{tt% (Signal pin specifications)

4.1. SMT type > EEE (SMT type pin locations)

SX-SDMAC-2830S (Bottom view)

SX-SDMAC-2831S (Bottom view)

© sil technol | Date : June 20, 2019
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4.2. SMT type {E5# (SMT type signal descriptions)
Pin 1/0
Pin Name Type Descriptions
Number Domain
REMRES, REHRLE(Open) LT 2,
1 RESERVED DI VDD_GPIO
Un-used signal. Keep Open.
REMRES, REHRLE(Open) L d 2,
2 RESERVED DO VDD_GPIO
Un-used signal. Keep Open.
3 GND GND GND Ground
4 NC NC NC NC pin
5 NC NC NC NC pin
FEIJR +3.135~+3.465V,
6 VDD P P
Main Power Supply +3.135V to +3.465V
WLAN HW Ut v rMES, (0=Disable, 1=Enable) N8 Pull-down,
7 WLAN_PWD_L PD VDD_GPIO
WLAN reset. (0=Disable, 1=Enable) Internal Pull-down.
KEFRES, KRB (Open) & § %, Bootstrap option IZfE N T L5 728, Reset
BERETIEINZA4 7 LANCIEE 0, RS Pull-up
8 RESERVED DO VDD_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.
9 GND GND GND Ground
10 R, +1.71 ~ +3.46V,
10 VDD_GPIO P P
10 power supply +1.71 to +3.46V.
WLAN SDIO &R +1.71~+3.46V,
11 VDD_SDIO P P
WLAN SDIO Power supply +1.71 to +3.46V.
WLAN SDIO EBif +1.71~+3.46V,
12 VDD_SDIO P P
WLAN SDIO Power supply +1.71 to +3.46V.
FEIR +3.135~+3.465V,
13 VDD P P
Main Power Supply +3.135V to +3.465V
FER +3.135~+3.465V,
14 VDD P P
Main Power Supply +3.135V to +3.465V
FER +3.135~+3.465V,
15 VDD P P
Main Power Supply +3.135V to +3.465V

© silex technology, Inc.
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Pin 1/0
Pin Name Type Descriptions
Number Domain

WLAN A SDIO Command 155,

16 SD_CMD B VDD_SDIO
SDIO command for WLAN.
WLAN A SDIO Data[3]{£5, Bootstrap option IZfEF N T3 7=, Reset BB ETlE K
A7 LBRnwTLEEEI L, WER Pull-up,

17 SD_D3 B VDD_SDIO
SDIO Datal3] 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[2]{£ 5., Bootstrap option (ZEF I N T W57, Reset lEEFTIE R Z
A7 Linwe{EZE W, WED Pull-up,

18 SD_D2 B VDD_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[1]4£5, Bootstrap option (ZfEREN TS 7%, Reset BB E TIE K S
A7 LBV TLEES L, WER Pull-up,

19 SD_D1 B VDD_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 F SDIO Data[0l{5 5.

20 SD_DO B VDD_SDIO
SDIO Datal0] for WLAN.

21 GND GND GND Ground
WLAN A SDIO clock 5,

22 SD_CLK DI VDD_SDIO
SDIO Clock for WLAN.

23 GND GND GND Ground
BT /8 UART RXD {55, Bootstrap option IZfER SN T W57, Reset BrETIEIR 747
LAanTL7ZE W, BT REMEFIERERLE (Open) &3 5%, WEB Pull-up,

24 BT_UART_RXD DI VDD_GPIO
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.
BT A8 UART CTS {5, Bootstrap option ICfER SN T W79, Reset REFTIEIR T4 7
LWt S0, BT REMARKIFRERNIE(Open) &%, WER Pull-up,

25 BT_UART_CTS DI VDD_GPIO
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.
BT A3 UART TXD 155, Bootstrap option (CEFIENT W78, Reset EBETIEF 47
LAanTLZE W, BT RIEMARIERERLE (Open) &35, WEB Pull-up,

26 BT_UART_TXD DO VDD_GPIO
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.
BT /8 UART RTS 55, BT K=/ I REHNIE(Open) & 5,

27 BT_UART_RTS DO VDD_GPIO
UART RTS for BT. Keep Open if BT is not used.
FER +3.135~+3.465V,

28 VDD P P
Main Power Supply +3.135V to +3.465V
FER +3.135~+3.465V,

29 VDD P P
Main Power Supply +3.135V to +3.465V
FER +3.135~+3.465V,

30 VDD P P

Main Power Supply +3.135V to +3.465V
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Pin 1/0
Number Pin Name Type Domain Descriptions
31 RESERVED oI VDD KERES, RERLEOpen) & 5,
Un-used signal. Keep Open.

32 GND GND GND Ground

33 GND GND GND Ground

34 GND GND GND Ground

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
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Pin 1/0
Pin Name Type Descriptions
Number Domain

FKERES, VDD_GPIO ~4EE Pull-up. Test pad ~D ki # #32, (b L < (X Open £ T3, )
F—=T LA vHA,

46 RESERVED OD | Open drain
Un-used signal. Recommended to connect to a test pad and Pull-up by VDD_GPIO. (or keep
Open) Open drain output.
Wake on wireless (5, 77 7«4 7 High, #—7 > FL A4 v HH, B VDD ~DHER Pull-up,

47 WOow OD | Open drain
Wake on wireless signal. Active High. Open drain output. Need external pull-up to VDD.
BT PCM SYNC {55, BT Audio A4 R ERSLE (Open) £ T 5,
PER Pull-down. *BIfERRIEIEAE, RS 5 12S 7/84 R £ 7215 CODEC & A& HhE THI
BN MEELERY £T, FRTI2HAEBHMLEDEZEI 0,

48 BT_I2S_WS B VDD_GPIO
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.
BT PCM BCK 15, Bootstrap option I(ZEFA SN T 578, Reset BRETIER 747 LA
WTL7EE W, BT Audio RfEMAEF I3 AREFNIE(Open) & %, WEL Pull-down. *B)fERI&EE
HERE, $EHET % 12S T/ R £7:13 CODEC & DfiAAhLE TRRRIEINDBEL LY £F, &
AT 258 EBELEbECEE L,

49 BT_I125_SCK PD VDD_GPIO
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.
BT PCM IN {55, BT Audio SR{EMRRF I3 FEEHALIE (Open) & T %,
*ENERIREEMERE, EHET D 12S T/84 R F 7213 CODEC & DA EHE THRRIENBE &
Y ET, FATIHEEBMLEDE T,

50 BT_I25_SDI DI VDD_GPIO
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.
BT PCM OUT {5, BT Audio AKfEMAKF I AREHTLIE (Open) &4 2,
*EYERIRIIHERE, BEftT D 12S T/84 R E721& CODEC & DA EbE THRRIENDE &
B ET, FATIHEERBELEDE LIV,

51 BT_I125_SDO DO VDD_GPIO
BT PCM QUT. 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.

52 GND GND GND Ground
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Pin 1/0
Pin Name Type Descriptions
Number Domain
KEMAES, OPEN &9 5%, AEE Pull-down
53 RESERVED PD VDD
Un-used signal. Keep Open. Internal Pull-down
54 GND GND GND Ground
KEMBES, OPEN &3 %, AEL Pull-down
55 RESERVED PD VDD
Un-used signal. Keep Open. Internal Pull-down.
56 NC NA NA NC pin
57 GND GND GND Ground
BT @ HW U+ v ~E5, (0=Disable, 1=Enable) A&E Pull-down,
58 BT_PWD_L PD VDD_GPIO
BT HW reset. (0=Disable, 1=Enable) Internal Pull-down.
59 NC NA NA NC pin
60 NC NA NA NC pin
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4.3. B2Btype £'~EE&E (B2B type pin locations)

BOTTOM VIEW
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4.4. B2B type {S511# (B2B type signal descriptions)
Pin 1/0
Pin Name Type Descriptions
Number Domain
FER +3.135~+3.465V,
1 VDD P P
Main Power Supply +3.135V to +3.465V
FER +3.135~+3.465V,
2 VDD P P
Main Power Supply +3.135V to +3.465V
FER +3.135~+3.465V,
3 VDD P P
Main Power Supply +3.135V to +3.465V
BT A UART RTS 5. BT FKEEAK I3 REHNIZ(Open) £ § 5,
4 BT_UART_RTS DO VDD_GPIO
UART RTS for BT. Keep Open if BT is not used.
BT A8 UART TXD {55, Bootstrap option ICfERINTWV57-%, Reset BRETIEIFZ A7
LAaWwT I, BT RERRKIFARERNIE(Open) &£ %, WER Pull-up,
5 BT_UART_TXD DO VDD_GPIO
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.
BT F§ UART CTS {5, Bootstrap option (CEFIENT WS 728, Reset EBETIEF 747
LAanTL7ZE W, BT RIEMEIERERLE (Open) &3 5%, WEB Pull-up,
6 BT_UART_CTS DI VDD_GPIO
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.
BT F§ UART RXD {52, Bootstrap option (CEFIEINT WS 78, Reset BBrEF ClE 747
LAaWwT I, BT RERRKIZARERNIE(Open) &£ %, WER Pull-up,
7 BT_UART_RXD DI VDD_GPIO
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.
8 GND GND GND Ground
WLAN A SDIO clock 5.
9 SD_CLK ]l VDD_SDIO
SDIO Clock for WLAN.
10 GND GND GND Ground
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Pin

Number

Pin Name

Type

1/0

Domain

Descriptions

11

SD_D0

VDD_SDIO

WLAN A SDIO Datal0l{5 5.
SDIO Data[0] for WLAN.

12

SD_D1

VDD_SDIO

WLAN A SDIO Data[1]{£ 5. Bootstrap option (ZEF I N T W57, Reset fETIE R Z
A7 LRV TLEEEI L, WER Pull-up,

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

13

SD_D2

VDD_SDIO

WLAN A SDIO Data[2]1£ 5, Bootstrap option (ZfERENTWA 7%, Reset BB E TIE K S

A7 LEnwT{ I, AWER Pull-up,

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

14

SD_D3

VDD_SDIO

WLAN A SDIO Data[3]{E %5, Bootstrap option (ZEFENT W57, Reset fEEFTIE K Z

A7 LREnTLIZE W, REB Pull-up,

SDIO Datal[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.

15

SD_CMD

VDD_SDIO

WLAN A SDIO Command 1£5,
SDIO command for WLAN.

16

GND

GND

GND

Ground

17

RESERVED

NA

NA

RERAES, FEHNLE(Open) T2,

Un-used signal. Keep Open.

18

BT_125_SDO

DO

VDD_GPIO

BT PCM OUT {55, BT Audio R{EM IS R (Open) & T 5,

*BYERARGIMERE, RS 5 12S 7/34( X £ 71d CODEC & DA EhE TRFIRIENHE &
Y ES, FRATIHEEBALEbE (2T,

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

*No testing function. Need to verify with your I2S device or CODEC. If you need this function

please contact silex support.

19

NC

NA

NA

NC pin

20

VDD_SDIO

WLAN SDIO IR +1.71~+3.46V,
WLAN SDIO Power supply +1.71 to +3.46V.
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Pin 1/0
Pin Name Type Descriptions
Number Domain

WLAN HW U+t v FE%5, (0=Disable, 1=Enable) AR Pull-down,

21 WLAN_PWD_L PD VDD_GPIO
WLAN reset. (0=Disable, 1=Enable) Internal Pull-down.

22 NC NA NA NC pin
KEARES, REHWIE(Open)E T 5,

23 RESERVED DO VDD_GPIO
Un-used signal. Keep Open.
KEARES, REHWIE(Open)E T 5,

24 RESERVED DI VDD_GPIO
Un-used signal. Keep Open.

25 NC NA NA NC pin

26 GND GND GND Ground
BT PCM IN 155, BT Audio kMK LR EHLIE(Open) & 7 2,
*ENERIREEMERE, EHET D 12S T/N4 R F7/21% CODEC & DA EHE THRRIENBE &
B ET, FATIHEERBELEDE LIV,

27 BT_I12S_SDI DI VDD_GPIO
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.
BT PCM BCK {5, Bootstrap option (ZfEFRINTW57-8, Reset BB FETIEF 47L&
WTL2E W, BT Audio REARFIERERLE(Open) & 3 %, AER Pull-down. *Bi{ERIZEE
HERE, $EHET % 12S T/ R £7:13 CODEC & DfiAAhLE TRRRIEINDBEL LY £F, &
AT 258 EBELEbECEE L,

28 BT_I125_SCK PD VDD_GPIO
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.

29 GND GND GND Ground

30 NC NA NA NC pin
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Pin 1/0
Pin Name Type Descriptions
Number Domain
BT PCM SYNC {55, BT Audio F{EARIEFREGNIE(Open) & 2,
AR Pull-down. *B)fERIRIIHEAE, T 5 12S 7/34 R £ 7213 CODEC & oA EHE THI
BN BEERY £T, FATIHAEBMLEDE L,
31 BT_I12S_WS B VDD_GPIO
BT PCM SYNC. Keep Open if BT Audio is not used. Internal pull-down.
*No testing function. Need to verify with your I2S device or CODEC. If you need this function
please contact silex support.
32 GND GND GND Ground
33 NC NA NA NC pin
34 NC NA NA NC pin
35 GND GND GND Ground
BT @ HW U+ v hE5, (0=Disable, 1=Enable) A&E Pull-down,
36 BT_PWD_L PD VDD_GPIO
BT HW reset. (0=Disable, 1=Enable) Internal Pull-down.
37 NC NA NA NC pin
KRMEMIES, OPEN &35, AR Pull-down
38 RESERVED PD VDD
Un-used signal. Keep Open. Internal Pull-down
Open Wake on wireless 5, 727 7«4 7 High, #—7 > KL A »HH, B VDD ~DHER Pull-up,
39 WOW oD
drain Wake on wireless signal. Active High. Open drain output. Need external pull-up to VDD.
10 K, +1.71 ~ +3.46V,
40 VDD_GPIO P P

10 power supply +1.71 to +3.46V.
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4.5. SDCARD type edge £’ BE (SD Card type edge pin locations)

B 8 SD DI
B 7 sp Do

BN 6 GND
B 5 SD_CLK

B 4 VDD

B 3 GND

B 2 sD_CWD

B 1 sD.D3
B9 D2

SD Card Edge (BOTTOM VIEW)
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4.6. SDCARD type T v Y{ES{1# (SDCARD type edge signal descriptions)

Pin 1/0
Pin Name Type Descriptions
Number Domain

WLAN A SDIO Data[3[{E5, +1.8V BIfFD A FHiG, Bootstrap option ICEA SN TS 7o,

Internal Reset BBBrE TlE F 74 7 LARLWTL &L, WEB Pull-up,

1 SD_D3 B +1.8V SDIO Data[3] for WLAN. Only +1.8V operation is supported. Since this pin is used for
LDO Bootstrap option, you must not drive this pin until releasing the reset signal. Internal Pull-
up.
Internal
WLAN F SDIO Command {55, +1.8V E{ED HIFIS,
2 SD_CMD DI +1.8V
SDIO command for WLAN. Only +1.8V operation is supported.
LDO
3 GND GND NA Ground
4 VDD P NA FEIR +3.14~+3.46V, Main Power Supply +3.14V to +3.46V
Internal
WLAN A SDIO clock 55, +1.8V B1{EFD &3t/
5 SD_CLK DI +1.8V
SDIO Clock for WLAN. Only +1.8V operation is supported.
LDO
6 GND GND NA Ground
Internal
WLAN F SDIO Data[0lfE 5. +1.8V EED H3F IS
7 SD_DO B +1.8V
DO SDIO Data[0] for WLAN. Only +1.8V operation is supported.

WLAN F3 SDIO Data[1[{E 5, +1.8V E{ED A NG, Bootstrap option ICERENTWB 7z,

Internal Reset BB FE TIE F 74 7 LWL L& L, WEB Pull-up,

8 SD_D1 B +1.8V SDIO Data[1] for WLAN. Only +1.8V operation is supported. Since this pin is used for
LDO Bootstrap option, you must not drive this pin until releasing the reset signal. Internal Pull-
up

WLAN A SDIO Data[2[{E 5, +1.8V &{FD A NG, Bootstrap option ICER SN TWB 78,
Internal Reset BB FE TIE F 74 7 LWL T A& L, WEB Pull-up,

9 SD_D2 B +1.8V SDIO Data[2] for WLAN. Only +1.8V operation is supported. Since this pin is used for
LDO Bootstrap option, you must not drive this pin until releasing the reset signal. Internal Pull-
up
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4.7. SDCARD type FFC £ E2& (SD Card type FFC pin locations)

20

FFC Connector (BOTTOM VIEW)
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4.8.

SDCARD type FFC {S51t# (SDCARD type FFC signal descriptions)

Pin

Number

Pin Name

Type

1/0

Domain

Descriptions

1

GND

GND

NA

Ground

BT_UART_RTS

DO

VDD_GPIO

BT A UART RTS 5. BT FKEEAK I3 REHNIZ(Open) £ § 5,
UART RTS for BT. Keep Open if BT is not used.

BT_UART_TXD

DO

VDD_GPIO

BT A UART TXD {5, Bootstrap option ICfEFEENT L2578, Reset BBRETIIF 747
LAaWwT &0, BT REMRIFARERNE(Open) & 3%, WER 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.

BT_UART_CTS

DI

VDD_GPIO

BT /8 UART CTS {5, Bootstrap option ICER SN T W78, Reset BrETIEIR 747
LAaWT S0, BT RERRKIFRERNIE(Open) &£ %, WER 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.

BT_UART_RXD

DI

VDD_GPIO

BT F§ UART RXD {52, Bootstrap option (CEFI SN T WS 78, Reset EBrEF ClE 747
LT 7ZE W, BT RIEMEIERERLE (Open) & F 5%, WEB 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.

VDD

NA

FER +3.14~+3.46V,
Main Power Supply +3.14V to +3.46V

VDD

NA

FER +3.14~+3.46V,
Main Power Supply +3.14V to +3.46V

WOw

oD

Open drain

Wake on wireless (5, 77 7«4 7 High, #—7 > FL A4 v HH, B VDD ~DHEE Pull-up,

Wake on wireless signal. Active High. Open drain output. Need external pull-up to VDD.

BT_I12S_WS

VDD_GPIO

BT PCM SYNC {55, BT Audio KfERK I AKEHILIE(Open) & 2,

WER Pull-down. *EhERIRREEEE, BT 5 12S 7/34 X £ 7213 CODEC & D#AEHE THI
BRIV VEE Y £, EATIHEAEEHLEDE TN,

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

*No testing function. Need to verify with your I2S device or CODEC. If you need this function

please contact silex support.

10

BT_12S_SCK

PD

VDD_GPIO

BT PCM BCK 15, Bootstrap option I(ZERA SN T 578, Reset BRETIER 747 LA
WTLEE W, BT Audio RIEARE I RERLE(Open) & 3%, WEB Pull-down. *E{ERIRE
HiBE, EHT 5 12S T/84 X F 7215 CODEC & DfEAEDLE TRHRRIAL BB LY £F, £
BT 2BERBEVEDECEEL,

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 I2S device or CODEC. If you need this function

please contact silex support.
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Pin 1/0
Pin Name Type Descriptions
Number Domain

BT PCM IN {55, BT Audio AR (3 KBTI (Open) £ ¥ %,
*BIYERIREEAEE, BERET 5 12S T/NA4 R 7213 CODEC & DA ELY TRIRBRIAEN HE &
B ET, FATIHEEBMLEDE I,

11 BT_I12S_SDI DI VDD_GPIO
BT PCM IN. Keep Open if BT Audio is not used.
*No testing function. Need to verify with your I2S device or CODEC. If you need this function
please contact silex support.
BT PCM OUT 155, BT Audio sR{EMAKFIERERENIE(Open) £ 5,
*BIYERIREAEE, BERET 5 12S T/NA4 R 721% CODEC & DA EbLY TRIBRBRIAEN HE &
B ET, FATIHEERBELEDE I,

12 BT_12S5_SDO DO VDD_GPIO
BT PCM OUT. Keep Open if BT Audio is not used.
*No testing function. Need to verify with your I2S device or CODEC. If you need this function
please contact silex support.

13 GND GND NA Ground
KEMES, OPEN & ¥ 2%, AR Pull-down

14 RESERVED PD VDD
Un-used signal. Keep Open. Internal Pull-down
BT ® HW U+ v FES, (0=Disable, 1=Enable) PIEB Pull-down,

15 BT_PWD_L PD VDD_GPIO
BT HW reset. (0=Disable, 1=Enable) Internal Pull-down.

16 NC NA NA NC pin

17 NC NA NA NC pin

18 NC NA NA NC pin

19 NC NA NA NC pin

20 NC NA NA NC pin
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49. {S5%E% (Signal definitions)

Symbols Descriptions
Al THasA Ty b
Analog input
THAsTI Ty b
AO
Analog output
5 CMOS WAMT Y ZIMES
CMOS bidirectional digital signal
o CMOS 7Y &iLA > 7y b+
CMOS digital input
50 CMOS 7Y &ILT 7 b7 v b
CMOS digital output
oo F—=TVRLAVTIRILT I NSy b
Open drain digital output
BU TA—=0TNT T4 Ty MES (+1.8V 10 : 120kohm, +3.3V 10 : 70kohm)
Input signal with weak pull-up. (+1.8V 10 : 120kohm, +3.3V 10 : 70kohm)
D A= TINEI ATy MES (+1.8V 10 : 120kohm, +3.3V 10 : 70kohm)
Input signal with weak pull-down. (+1.8V 10 : 120kohm, +3.3V |0 : 70kohm)
P
Voltage supply
g7 K
GND
Ground
TV 2 — I EXRER
NC
No connection
RER
NA
Not applicable
Internal VDD EigEA 5 WERD LDO TIE SN 7-+1.8V,
+1.8V LDO +1.8V generated from VDD by the internal LDO.
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5. AvR—7z4R/%4 v 7 (Interface / timing specifications)

5.1.  WLAN SDIO AC # 4 > Z{t# (WLAN SDIO AC timing specifications)

Default Speed

frp/fop
i ! twe ! ! twh ! i
1 1 1 1 1 1
N L N Vi
SD CLK AN A AN
PN oo PN
trHlE—>) <> trn i i Vi
1 1 1 1 1
1 1 1 1
! tisu! tin :
1 1 1 1 | 1
5 E— | Viu
INPUT : i i :
; ' ' ; Vie
| topLy(max) ! tooLy(min)
S >
: — Von
SD D[0-3]/SD CMD ! i
OUTPUT ! i
- VoL
Specifications
Symbols ltems Units Remarks
Min. Max.
fop Clock frequency Data Transfer Mode 0 25 MHz
foo Clock frequency Identification Mode 100 400 kHz Stop:0Hz
twe Clock low time 10 - nsec
twn Clock high time 10 - nsec
triy Clock rise time - 10 nsec
Tl Clock fall time - 10 nsec
tisu Input setup time 5 - nsec
ty Input hold time 5 - nsec
tooLy Output Delay time during Data Transfer Mode 0 14 nsec
topLy Output Delay time during Identification Mode 0 50 nsec
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High Speed
. fep .
! 1
' ! twr ! ! twH ! H
N | Ny \ | Vi
SDCLK  50%Vu—; AN 1 P\ !
i , | VAR i !
1 I 1 1 1
' trHUE—>| <>t : | Vie
1 1 '
| Ctisu tm
E — Vi
SD D[0-3]/SD CMD ! o
INPUT : A
; — Vi
: tooLy ; : ton
; | Von
SD D[0-31/SD CMD ! i
OUTPUT : !
- VoL
Specifications
Symbols Iltems Units Remarks
Min. Max.
fep Clock frequency Data Transfer Mode 0 50 MHz
twe Clock low time 7 - nsec
twh Clock high time 7 - nsec
trin Clock rise time - 3 nsec
trie Clock fall time - 3 nsec
tisu Input setup time 6 - nsec
ty Input hold time 2 - nsec
tooLy 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)

| fok .
i ' ' i ViH
tcrz:é:é: I 1 teF i Vi
i BTRATE
, H:H. Vin
SD D[0-3]/SD CMD ] : ! |
INPUT ! ' ! |
i ¥ — Vi
L tooLy ) i
| ' 'r@iltOHLD v
SD D[0-3]/SD CMD ! d ! OH
OUTPUT i | !
[SDR25,SDR50] i i !
i ' VoL
L tor ! ¢
! : obw ;
SD D[0-31/SD CMD . , Vou
OUTPUT i !
[SDR104] ! i
' VoL
Specifications
Symbols ltems Units Remarks
Min. Max.
fok Clock frequency Data Transfer Mode 0 208 MHz
ter Clock rise time - 0.2*1/ foik nsec NOTE1
ter Clock fall time - 0.2*1/ foik nsec NOTE1
ts Input setup time 1.4 - nsec SDR104
tim Input hold time 0.8 - nsec SDR104
tis Input setup time 3.0 - nsec SDR50
ty Input hold time 0.8 - nsec SDR50
tooLy Output Delay time during Identification Mode - 7.5 nsec SDR50
tooLy Output Delay time during Identification Mode - 14 nsec SDR25
tono Output Hold time 1.5 - nsec
top Card Output phase 0 9.6 nsec SDR104
toow 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 £S5 DERICDWLT (SDIO signal length)
SDIO {55 14 SD_CLK #EZE (A BRI B R E L T2 E Ly,

Skew of SDIO signal lines are recommended on the host board..

SX-SDMAC-2830S/SX-SDMAC-2831S

Signals OCA9377-3 SMT PCB Total length Difference from Unite
(Chip+PCB) SD_CLK signal
SD_CLK 0.951 10.478 11.429 0 mm
SD_CMD 0.368 14.825 15.193 +3.764 mm
SD_DATA3 0.101 10.808 10.909 -0.520 mm
SD_DATA2 0.264 11.090 11.354 -0.075 mm
SD_DATA1 0.112 11.010 11.122 -0.307 mm
SD_DATAO 0.425 11.325 11.750 +0.321 mm
SX-SDMAC-2831C
Signals QCA9377-3 SMT PCB B2B PCB Total length Pifference from Units
(Chip+2PCBs) SD_CLK signal
SD_CLK 0.951 10.478 5.897 17.326 0 mm
SD_CMD 0.368 14.825 9.629 24.822 +7.496 mm
SD_DATA3 0.101 10.808 8.958 19.867 +2.541 mm
SD_DATA2 0.264 11.090 8.287 19.641 +2.315 mm
SD_DATA1 0.112 11.010 7.616 18.738 +1.412 mm
SD_DATAO 0.425 11.325 6.946 18.696 +1.370 mm
SX-SDCAC-2830
Signals QCA9377-3 SMT PCB SD Card PCB Totallength ifference from Units
(Chip+2PCBs) SD_CLK signal
SD_CLK 0.951 10.478 31.677 43.106 0 mm
SD_CMD 0.368 14.825 27.992 43.185 +0.079 mm
SD_DATA3 0.101 10.808 32.245 43.154 +0.048 mm
SD_DATA2 0.264 11.090 31.869 43.223 +0.117 mm
SD_DATA1 0.112 11.010 32.725 43.847 +0.741 mm
SD_DATAO 0.425 11.325 31.389 43.139 +0.033 mm

FAOZHEIZEY 2 — IV ETORESERKEZ. Diff from CLK O#fElx SD_CLK & 0EHRRES R L CWLWE F, Diff from CLK O fE
M+ DB EIE SD_CLK £ W< "-"DFEIE SD CLK K W RCFRX MR- F ETERBRT 2 2 L THERERRR LMD LD ICL T
T,

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)

AEY 2 —ILIF HCl EfIL A v —Bluetooth 2 & v 7 B#add HCI-UART &% HR— kL TWET,
This module supports standard HCI-UART interface so it's compatible with HCI upper layer Bluetooth stacks.

Specifications
Iltems 2l eSSl Units Remarks
Setting values Actual values

Baud rates 115200 114000 bps
230400 229000 bps
460800 476000 bps
500000 495000 bps
921600 943000 bps
1000000 1000000 bps
2000000 2000000 bps
3000000 3040000 bps
3500000 3490000 bps
4000000 3960000 bps

Number of data bits 8 bits

Parity bit None -

Stop bit 1 bit

Flow control RTS/CTS -

X7 A—HEIMBETT,

Flow control is necessary.

¥EE L < |Z Bluetooth SIG &R #H @ Bluetooth Core AEkEZSB L T K& L,

See Bluetooth core specifications from Bluetooth SIG for further information.

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

U2 URL EFERCEBEIFHIBRINZAREEN TS WET,
The Link URL might be changed or be removed without notification.

Date : June 20, 2019

© silex technology, Inc. (48/110)



silex

technology Drawing No. : JW202570AS

5.3.  Bluetooth &4 »» 2 —7 = 4 X{L#(Bluetooth audio interface specifications)

REY 2—ILDBluetooth F—FT A FA VX —=T A RlE, V7 b T 2TICEBLYREEZEICLE>TPCM & 2So7 0 ko
EYVEZ TERT LI ENTEET,

The audio interface of this module is configurable either PCM or 12S protocol by top-level register setting of software.

CODEC types

[tems Specifications Remarks

Codec CVSD, SBC Over PCM/I2S or HCI

Synchronous audio interface (SCO profile)

[tems Specifications Units Remarks
A R—=T7 A ZXE-F PCM/12S VA NEYaCIDE- 7
Interface modes Master/Slave(Default) Switch by Software
YUY I EREK 8kHz /16 kHz B> 7'V > 7k
Sampling frequencies 8kHz / 16 kHz Sample-based operations
A-law, u -law 8-bit,13-bit,14-bit,16-bit

PCM7—%7#+—<v k
PCM data formats

Linear mono 8K,16K,32K,48K,96K Samples

PCM 7 O v 7 FEEK 64,96,128,192,256,384,512,768,1024,1536, H
z

PCM clock frequencies 1544,2048,3072,4096
12S 7 Ay 7 EKEK

2.4 MHz Max.
I2S clock frequencies

Asynchronous audio interface (A2DP profile)
ltems Specifications Units Remarks
T—F
HCI UART -

Mode
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%K (Connection)

PCM mode
Host system SX-SDMAC
SX-SDMAC SX-SDMAC
slave mode Master mode
(Default)
PCM OUT | — - 5 PCM_IN 6
Audio POMIN | «— | pemout 43| Audio
Data PCM_SYNC| — — PCM_SYNC 15 | / (@)
Processor PCM CLK | — — PCM_CLK 16| Processor
12S mode
Host system SX-SDMAC
SX-SDMAC SX-SDMAC
slave mode Master mode
(Default)
125_SD_ OUT| — - 5 125 SD_IN 6
Audio 2SSDIN | «— — 125_SD_OUT 43 Audio
Data 125_WS _— — 125_WS 15 1/0
Processor 12S_CLK —_— — 12S_CLK 16| Processor
© silex technology, Inc. Pate : June 20, 2019
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5.4. /x7—0N/OFF, Yty k%4 24 (Power on/off and reset timing)

= BT_PWD_L # & High(De-assert) CIEHET 3158
In case BT_PWD_L is always High (De-assert).

Date : June 20, 2019
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* BT_PWD_L %% Low(Assert) CERT 3154
In case BT_PWD_L is always Low (Assert).
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* BT_PWD_L % &85 High(De-assert) ClEET 258D Fy by b 2405
Hot reset timing in case BT_PWD_L is always High (De-assert).

* BT_PWD_L % 505 Low(Assert) CfET 358D+ y Py 2405

Hot reset timing in case BT_PWD_L is always Low (Assert).
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Specifications
Symbols Descriptions Units | Remarks
Min. Max.

VDD_GPIO EJEA 90%E L TH o Z DMOEREA 90%IET % F CORM, U

Ta Time from VDD_GPIO reaches 90% to other power sources reach 90%. 0 - sec
VDD_SDIO /' 90%(23E L TA 5 WLAN @ U+ v kR (De-assert) ¥ ORI u

Ts Time from VDD_SDIO reaches 90% to WLAN reset release (De-assert). > - sec
VDD A* 90%IZZFE L TH H WLAN D U t v Bk (De-assert) £ T DI u

Te Time from VDD reaches 90% to WLAN reset release (De-assert). > - sec
VDD_SDIO #*90%Z L TH > BT @ U & v kR (De-assert) & T D Kl u

To Time from VDD_SDIO reaches 90% to WLAN reset release (De-assert). ° - sec
VDD A 90%IZEL TH S BT o Ut v Rk £ ToRER (De-assert) u

Te Time from VDD reaches 90% to WLAN reset release (De-assert). > - sec
WLAN/BT @ U £ kA Low(Assert) (275 > TH % VDD A OFF (272 % F TORHE u

Tr Time from WLAN/BT reset = Low to VDD = OFF. > - sec
WLAN/BT @ U+ b A Low(Assert)iZ7 > TH 5 VDD_SDIO #° OFF 1274 % £ TR

Tg B 5 - .
Time from WLAN/BT reset = Low to VDD_SDIO = OFF. se¢
Z DD EJRA OFF (272> THH VDD_GPIO A° OFF (274 % £ TO R u

T Time from other power source = OFF to VDD_GPIO = OFF. 0 - sec

T WLAN &y b U4y bEE : B sec
WLAN hot reset time.

I, BT &y bty EFHE . B sec
BT hot reset time.
BT_PWD_L=High(De-assert)A* & WLAN load process #1442 £ THORR

Ts: Time from BT_PWD_L = High(De-assert) to WLAN load process start 0 - msee
WLAN_PWD_L=High(De-assert)h* & WLAN load process Z[tad % £ THREFRI

Tsz Time from BT_PWD_L = High(De-assert) to WLAN load process start 0 - meec
WLAN load process MALIESE T H 5 BT_PWD_L % Low(Assert) (29 % £ TOD R

Tss Time from WLAN load process finish to BT_PWD_L = Low(Assert) 0 - meec
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6. @AM (Standards Compliance)

6.1.

BERE

Standards conformity

I —E (Standard list)

=|[EEE802.11-2012 (a/b/g/n)

= |[EEE802.11ac-2013

= Bluetooth 4.1 BR/EDR/LE (DID:D032832)
= Bluetooth 5.0 BR/EDR/LE (DID:D043700)

= SDIO V3.0

BEEAR

Law regulation compliance

= HRERE (MIC)

FERAARAIEE 2 255 1 THE 19

G/ F1%)

FFRAMRANEE 2 B 1 TEE 19 0 3 (FRKE/FH%)

STRRRRAIEE 2£FE 1IEE 19D 3 M 2

Japan Radio Law (MIC)

Article 2 Section 1 Number 19
Article 2 Section 1 Number 19-3
Article 2 Section 1 Number 19-3-2

(Master/Sta

Certification number:

G/ F1%)

(Master/Station mode)

tion mode)

(Master/Station mode)

Product No. | Product Name Certification number Remarks

ZXE03487 SX-SDMAC-2830S

ZXE03493 SX-SDMAC-2830S-SP

ZXE03491 SX-SDCAC-2830

ZXE03497 SX-SDCAC-2830-SP 007-AE0224 DFS Master FEX It
ZXE04016 SX-SDMAC-2830S-EAL Non DFS Master support
ZXE04020 SX-SDMAC-2830S-EAL-SP

ZXE04019 SX-SDCAC-2830-EAL

ZXE04023 SX-SDCAC-2830-EAL-SP

ZXE03490 SX-SDMAC-2831C

ZXE03496 SX-SDMAC-2831C-SP

ZXE03489 SX-SDMAC-2831S

ZXE03495 SX-SDMAC-2831S-SP 201-170874 DFS Master 5tit
ZXE04018 SX-SDMAC-2831C-EAL DFS Master support
ZXE04017 SX-SDMAC-2831S-EAL

ZXE04022 SX-SDMAC-2831C-EAL-SP

ZXE04021 SX-SDMAC-2831S-EAL-SP

= FCC Part15 (Subpart C, Subpart E (UNII-1/2/2Ext/3))
(2.4GHz, 5GHz F#, Station mode)

ID: N6C-SDMAC

= |C RSS (UNII-1/2/2Ext/3)
(2.4GHz, 5GHz F#, Station mode)

ID: 4908A-SDMAC

= CE ETSI (EN 300 328, EN 301 893)
(2.4GHz, 5GHz #i#%/F#%, Master/Station mode)

= CE RoHS Directive

© silex technology, Inc.
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= ANATEL (only EAL Model)
ID: 05593-18-09143

I E

Countries

= Asia

Japan

= North America
United States
Canada

= South America
Brazil (only EAL Model)

= EU

Regulatory notice

Channel Selection
For product available in the USA/Canada market, only channel 1~11 can be operated. Selection of other channels is not possible.

Fcc Rules Part 15

FCC CAUTION

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

FCC Rules, Part 15 §15.19(a)(3) /IC RSS Gen §8.4

Below sentences must be indicated on the final product which contains this module inside.

This device complies with part 15 of FCC Rules and Industry Canada’s licence-exempt RSSs. Operation is subject to the following
two conditions: (1) this device may not cause harmful interference, and(2) thisdevice must accept any interference received,
including interference that may cause undesired operation.

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) I'appareil ne doit pas produire de brouillage; 2) I'utilisateur de 'appareil doit accepter
tout brouillage radioélectrique subi, méme si le brouillage est susceptible d’en compromettre le fonctionnement.

FCC Rules Part 15 Subpart C  § 15.247 and Subpart E / IC RSS-102 §2.6

This equipment complies with FCC/IC radiation exposure limits set forth for an uncontrolled environment and meets the FCC radio
frequency (RF) Exposure Guidelines and RSS-102 of the IC 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 rayonnement énoncées pour un environnement non contrélé et
respecte les régles les radioélectriques (RF) de la FCC lignes directrices d'exposition et d 'exposition aux fréquences radioélectriques
(RF) CNR-102 de I'IC. Cet équipement doit étre installé et utilisé en gardant une distance de 20 cm ou plus entre le radiateur et le
corps humain.
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© silex technology, Inc. (56/110)



silex

technology Drawing No. : JW202570AS

FCC Rules Part 15 Subpart E  §15.407(c)

Compliance with FCC requirement 15.407(c)
Data transmission is always initiated by software, which is the passed down through the MAC, through the digital and analog
baseband, and finally to the RF chip. Several special packets are initiated by the MAC. These are the only ways the digital baseband
portion will turn on the RF transmitter, which it then turns off at the end of the packet. Therefore, the transmitter will be on only
while one of the aforementioned packets is being transmitted. In other words, this device automatically discontinue transmission in
case of either absence of information to transmit or operational failure.

FCC Rules Part 15 Subpart E  § 15.407(g)

Frequency Tolerance: +/-20 ppm

FCC Rules Part 15 Subpart C  §15.247(g) / Subpart E
This device and its antenna(s) must not be co-located or operation in conjunction with any other antenna or transmitter.

RSS-Gen §8.3

This radio transmitter 4908A-SDMAC has been approved by Industry Canada to operate with the antenna types listed § 6.2 with
the maximum permissible gain and required antenna impedance for each antenna type 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.

Le numéro IC du présent émetteur radio 4908A-SDMAC a été approuvé par Industrie Canada pour fonctionner avec les types
d'antenne énumérés ci-dessous et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types
d'antenne non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué pour ce type, sont strictement interdits
pour I'exploitation avec cet appareil.

RSS-247 Issue 1 May 2015

Radio Standards Specification RSS-247, Issue 1, Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and
Licence-Exempt Local Area Network (LE-LAN) Devices, is a new standard to replace annexes 8 and 9 of RSS-210, Issue 8,
Licence-exempt Radio Apparatus (All Frequency Bands): Category | Equipment.

At the date of publication of this standard, devices covered under the scope of this document will no longer be certified under
RSS-210, Issue 8.

Le Cahier des normes radioélectriques 247, 1re édition, Les systémes de transmission numérique (STN), les systémes & sauts de
fréquence (SSF) et les dispositifs de réseaux locaux exempts de licence (RL-EL), remplace les annexes 8 et 9 du CNR-210, 8e
édition, Appareils radio exempts de licence (pour toutes les bandes de fréquences) : matériel de catégorie |.

A la date de publication de la présente norme, les dispositifs visés par ce document ne seront plus certifiés conformément au
CNR-210, 8e édition.
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Frequency Band 5150 — 5250 MHz
LE-LAN devices are restricted to indoor operation only in the band 5150-5250 MHz.
Les dispositifs LAN-EL sont restreints a une utilisation a l'intérieur, dans la bande 5150-5250MHz.

High-power radars are allocated as primary users (i.e. priority users) of the bands 5250-5350 MHz and 5650-5850 MHz and that
these radars could cause interference and/or damage to LE-LAN devices.

Les radars de haute puissance sont désignés comme utilisateurs principaux (c’est-a dire utilisateurs prioritaires) pour les bandes
5250-5350 MHz et 5650-5850 MHz, et que ces radars peuvent rovoquer du brouillage et/ou es dommages auxdispositifs LAN-EL.

WARNING :
The FCC / The Industry Canadaregulations provide that changes or modifications not expressly approved by the party responsible
for compliance could void the user’sauthority to operate the equipment.

Manual and Product Labeling information To The End User

The end user manual shall include all required regulatory information/warning as show in this manual.And when this module is
installed in the host product, you must include a “Contain FCC ID : N6C-SDMAC”and a “Contain IC: 4908A-SDMAC” in the label of
the host product.

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, high reliability security instruments or
any other devices required extremely high reliability and quality.

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

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.

« 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.

+ Disassembling or modifying the radio module leads to punishment based on radio law.

« This module is the embedded module that has the exposed connectors or some devices. Please be careful for electro static,
condensing, and other dusts.

+ “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.”

IMPORTANT NOTE: In the event that these conditions cannot be met (for example co-location with another transmitter), then the
FCC / IC authorization is no longer considered valid and the FCC / IC ID cannot be used on the final product. In these circumstances,
the OEM integrator will be responsible for reevaluating the end product (including the transmitter) and obtaining a separate FCC /
IC authorization. As long as a condition above is met, further transmitter test will not be required. However, the OEM integrator is
still responsible for testing their end product for any additional compliance requirements required with this module installed (for
example, digital device emissions, PC peripheral requirements, etc.
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6.2. 7T+ YR+ (Recommended Antenna List)
H# (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 N4 N4 N4
(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 N4 v v
(Exclude cable loss)
ANTDP-027A0
Sansei-Denki Rod +1.5dBi +2.1dBi N4 v v
(Exclude cable loss)

TAYH - hF&-3—Avs% (USA - Canada - Europe) FCC/IC/ETSI

Antenna 2.4GHz 5GHz FCC Subpart-C FCC Subpart-E ETSI EN300329 ETSI EN300329
Antennas Vendors
Type Gain Gain 2.4GHz) W52/53/56/58 2.4GHz W52/53/56
AA258 (H2B1PC1A1C) . . .
Unictron PCB +2.9dBi +4.4dBi v v v v
(Exclude cable loss)
AA222 (H2B1PD1A1C) . . .
Unictron PCB +2.8dBi +4.2dBi v v v v
(Exclude cable loss)
146153
Molex PCB +3.25dBi | +5.0dBi v v v v
(Exclude cable loss)
1000418 ) . .
Ethertronics PIFA +2.5dBi +3.5dBi V4 N4 — —
(Exclude cable loss)
GRF1762/GRF1802 . .
VSO Rod +2.0dBi +2.0dBi v v v v
(Exclude cable loss)
GRF1763 . .
VSO Rod +1.5dBi +2.1dBi v v v v
(Exclude cable loss)
ANTDC-081A0/B0 . i . .
Sansei-Denki Rod +2.0dBi +2.0dBi v v v v
(Exclude cable loss)
ANTDP-027A0 i ) . .
Sansei-Denki Rod +1.5dBi +2.1dBi v v v v
(Exclude cable loss)

NOTEl | 2o DFBEEIL silex BT > T 7 silex WAR—FF =27 74 L silex B A NTOHBEHTT,
BL. silex DERET > TFEZFEALTWE LTHRBRERDOITAE, £78 silex B Z 4 LA EES HEITHRAR
BROMEICLDERMELSHY £,
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 FREEIF mR B RERETORRISMETT,
EMC certification of each country might be required as the final product.

NOTE3 | =& EB# Rod 7 T 7 IR AIFATY A FEHETY, VSO BGEA R TT,
The rod antenna of Sansei-Denki’s been certified, but not recommended. VSO’s compatible one is recommended

© silex technology, Inc.
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7. WAL (Mechanical Specifications)

(mm)
SX-SDMAC-2830S (Top view)

(mm)
SX-SDMAC-2830S (Bottom view)

Date : June 20, 2019

© silex technology, Inc. (60/110)



silex

technology Drawing No. : JW202570AS

(mm)
SX-SDMAC-2831S (Top view)

(mm)
SX-SDMAC-2831S (Bottom view)
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(mm)
SX-SDMAC-2831C (Top view)

(mm)
SX-SDMAC-2831C (Bottom view)
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(mm)
SX-SDCAC-2830 (Top view)

(mm)
SX-SDCAC-2830 (Bottom view)
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E# (Thickness)

Item

Thickness

Remarks

SMT (E{k)
SMT (A simple substance)

2.6mm

SMT (2% 7 2 #EkE)

2.9mm, 3.4mm,

TYyTFr—7NLE0 MHF a7 &Ic&kY) 3/88—vFY,
3 patterns depend on MHF connector of antenna cable.

B2B (A simple substance)

SMT (Connector mating) 4.1mm (Max.) H2B1PC1A1C (Unictron) & @ #x &8 3.4mm Max
In case mating with H2B1PC1A1C (Unictron) : 3.4mm Max
B2B (E1{£) WEET LY 1 X ML
4.8mm

Recommended screw/washer is M1.7

B2B (247 £ #ix& k)

5.4mm, 5.9mm,

TYTFFr—7LE0 MHF 27 22k 3/.882—>FY,

3 patterns depend on MHF connector of antenna cable.

SDCARD (A simple substance)

B2B (Connector mating) 6.6mm (Max.) H2B1PC1A1C (Unictron) & @ #x&H: 5.4mm Max
In case mating with H2B1PC1A1C (Unictron) : 5.4mm Max
SDCARD (Ei{K) WEETER LY A X ML
6.1mm

Recommended screw/washer is M1.7

SDCARD (247 & #i &)
SDCARD (Connector mating)

6.4mm, 6.9mm,
7.6mm (Max.)

TYyTFFHr—7NEO MHF a7 &2i2&Y) 3/.88—VFY,
3 patterns depend on MHF connector of antenna cable.
H2B1PC1A1C (Unictron) & ® #x AR 5.4mm Max

In case mating with H2B1PC1A1C (Unictron) : 6.4mm Max

PCB Z (PCB Thickness)

ltem Thickness Remarks
SMT PCB 1.00 mm +/- 0.15 mm
B2B PCB 1.00 mm +/- 0.30 mm
SD CARD PCB 1.50 mm +/- 0.15 mm

BICEHEANENSE, TEAZEE+0.15 mm

All dimension tolerances are £0.15mm, unless otherwise specified.

© silex technology, Inc.
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8.

#RfE# (Indication specifications)

DFS Master x4z (Non DFS Master support)

SX-SDMAC-2830S/SX-SDCAC-2830

EFIL4E (HVIN)

Model name (HVIN)

FCC ID

ICID

BAREA W52/53 B AHIREE
Warning message of W52/53 for Japan

nEEL— |

Manufacturer name

SX-SDMAC-2830S-EAL

BAREA W52/53 EANF]AHIRER
Warning message of W52/53 for Japan

BEEG

Manufacturer name

MIC Mark and number

2D Code
Data Matrix (ECC200)
Data: MAC Address(Last 6 digit)

£1UG 98N 1l
sooput © [ [I| = =8
€S/TSM I
m @g
ﬂ=§3
N
j *JU[“ABO[O0UYIRY X[ |S e
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MIC Mark dimension

-

3 or more

R

S

—=

(mm)
DFS Master 33i5/3E3t 5% (Table of DFS Master support/non-support)
Product No. | Product Name Certification number Remarks

ZXEQ03487 SX-SDMAC-2830S

ZXE03493 SX-SDMAC-2830S-SP

ZXE03491 SX-SDCAC-2830

ZXEQ03497 SX-SDCAC-2830-SP

DFS Master JEXt i

ZXE04018 SX-SDMAC-2831C-EAL

ZXE04017 SX-SDMAC-2831S-EAL

ZXE04022 SX-SDMAC-2831C-EAL-SP

ZXE04021 SX-SDMAC-2831S-EAL-SP

ZXE04016 SX-SDMAC-2830S-EAL 007-AED224 Non DFS Master support

ZXE04020 SX-SDMAC-2830S-EAL-SP

ZXE04019 SX-SDCAC-2830-EAL

ZXE04023 SX-SDCAC-2830-EAL-SP

ZXE03490 SX-SDMAC-2831C

ZXE03496 SX-SDMAC-2831C-SP

ZXE03489 SX-SDMAC-2831S

ZXE03495 SX-SDMAC-2831S-SP DFS Master X3t
201-170874

DFS Master support
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9. #mYRF (Components composition List)

SX-SDMAC-2830S/SX-SDMAC-2830C/SX-SDCAC-2830

*ZXE03488 SX-SDMAC-2830C (Z4xE &1L
This product is not defined

* ZXE03494 SX-SDMAC-2830C-SP 3k & A1t
This product is not defined

KTUTFETUTFT=TNEF T a v T,
Antenna and Antenna Cable are optional.

Product No.
ZXE ZXE ZXE ZXE ZXE ZXE ZXE ZXE
03487 03493 04016 04020 03491 03497 04019 04023
Categories ltems o o o o o o o o Remarks
SDMAC- | SDMAC- | SDMAC- | SDMAC- | SDCAC- | SDCAC- | SDCAC- | SDCAC-
28308 2830S- | 2830S- | 2830S- 2830 2830- 2830- 2830-
sp EAL EAL-SP sp EAL EAL-SP
Board Main board 1 1 1 1 1 1 1 1
Label EMI Label - - 1 1 - - 1 1
Packing Label 1/500 1/10 1/500 1/10 - 1 - 1
MSL Caution Label 1/500 1/10 1/500 1/10 - - - -
Carton Label 1/2500 1/50 1/2500 1/50 1/100 1/20 1/100 1/20
Accessory | Humidity Indicator 1/500 1/10 1/500 1/10 - - - - For Reel
Antenna - - - - - 1 - 1
Packing | Packing Box 1/500 | 1/10 | 1/500 | 1/10 - 1 - 1
Carton Box 1/2500 | 1/50 | 1/2500 | 1/50 - 1/20 - 1/20
Bulk Packing Box - - - - 1/100 - 1/100 -
Antistatic air-cap bag - - - - 1 2 1 2
Aluminum lamination bag 1/500 1/10 1/500 1/10 - - - - For Reel
Reel Set 1/500 1/10 1/500 1/10 - - - -
Silicagel 1/500 1/10 1/500 1/10 - - - - For Reel
(pcs)

15571, Perlunit.
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SX-SDMAC-2831S/SX-SDMAC-2831C/SX-SDCAC-2831

*ZXE03492 SX-SDCAC-2831 IR & M1t

This product is not defined

* ZXE03498 SX-SDCAC-2831-SP £k

This product is not defined

AP TFET T —=T7NMEF S a T,

Antenna and Antenna Cable are optional.

Product No.
ZXE ZXE ZXE ZXE ZXE ZXE ZXE ZXE
03490 03489 03496 03495 04018 04017 04022 04021
Categories ltems o o o o o o o o Remarks
SDMAC- | SDMAC- | SDMAC- | SDMAC- | SDMAC- | SDMAC- | SDMAC- | SDMAC-
2831C 2831S 2831C- | 2831S- | 2831C- | 2831S- | 2831C- | 2831S-
sp sP EAL EAL EAL-SP | EAL-SP
Board Main board 1 1 1 1 1 1 1 1
Label EMI Label — - - - 1 1 1 1
Packing Label — 1/500 1 1/10 — 1/500 1 1/10
MSL Caution Label - 1/500 - 1/10 - 1/500 - 1/10
Carton Label 1/100 | 1/2500 1/20 1/50 1/100 | 1/2500 1/20 1/50
Accessory | Humidity Indicator - 1/500 - 1/10 - 1/500 - 1/10 | For Reel
Antenna - - - - - - - -
Packing | Packing Box - 1/500 1 1/10 - 1/500 1 1/10
Carton Box - 1/2500 | 1/20 1/50 - 1/2500 | 1/20 1/50
Bulk Packing Box 1/100 - - - 1/100 - - -
Antistatic air-cap bag 1 - 1 - 1 - 1 -
Alumi
uminum ~ | 1500 | - 1/10 ~ | 1500 | - 1/10 | For Reel
lamination bag
Reel Set - 1/500 - 1/10 - 1/500 - 1/10
Silicagel - 1/500 - 1/10 - 1/500 - 1/10 For Reel
(pcs)

1&8%7-Y, Per 1 unit.
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10. #REft# (Packing specifications)

Y75y o (Sample pack)
SX-SDMAC-2831C-SP/SX-SDMAC-2831C-EAL-SP SX-SDCAC-2830-SP/SX-SDCAC-2830-EAL-SP

Packing Box X 20

O

Packing Box |Packing Box

P éy
.

\ Carton Box Label

¥EE Gross weight
SX-SDMAC-2831C-SP/SX-SDMAC-2831C-EAL-SP SX-SDCAC-2830-SP/SX-SDCAC-2830-EAL-SP

1.6kg 1.7kg

Date : June 20, 2019
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Packing Label

IEEE 802.11ac/a/b/g/n A
SDIO Wireless LAN module
Sample Pack <
P/N: SX-SDMAC-2831C-SP $\;"G SX-SDMAC-2831C-SP
\ SX-SDCAC-2830-SP

silex technology, Inc. v SX-SDMAC-2831C-EAL-SP
. SX-SDCAC-2830-EAL-SP

45.7
< >
(mm)
Carton Label
A
Product : XXXXXXX SX-SDMAC-2831C-SP
SX-SDCAC-2830-SP
SX-SDMAC-2831C-EAL-SP
Carton No.: 1/10 SX-SDCAC-2830-EAL-SP
. -
H
RoHS Compliant 3
XX pcs Made in Japan
silex technology, Inc.
A
97 + 10
< »
(mm)

Date : June 20, 2019
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o189 %2 (Bulk packing)

SX-SDMAC-2831C

RN Carton Pad

Carton Box
Carton Label

¥EE Gross weight
SX-SDMAC-2831C/SX-SDMAC-2831C-EAL SX-SDCAC-2830/SX-SDCAC-2830-EAL
1.5kg 1.9kg
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Carton Label

A
Product : XXXXXXX SX-SDMAC-2831C
SX-SDCAC-2830
SX-SDMAC-2831C-EAL
. SX-SDCAC-2830-EAL
Carton No.: 1/10 "
H
RoHS Compliant 3
XX pcs Made in Japan
silex technology, Inc.
A
< 97 + 10 R
(mm)
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J—JL (Reel)
A

3 3
[nr oy —H
b=, |

B

Center dimension
SX-SDMAC-2830S SX-SDMAC-2831S
SX-SDMAC-2830S-EAL SX-SDMAC-2831S-EAL
A 454+1 33.4%1
B 49.4+1 3741
Reel side —_—
Reel side —_—
| ———
] .S
Tailer Product Reader
" More than160 | T Mare than 400 ’
(mm)
Date : June 20, 2019
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SX-SDMAC-2830S/SX-SDMAC-2830S-EAL
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Packing label
m = Packing label
Product (Reel) s s
jg f._f;l Aluminum
Silicagel /% lamination bag
Humidity Indicator MSL Caution Label
Packing label E
N R T Packing Box
o N/
Packing Box X 5
/WW"”J Carton Box
arton Label
SX-SDMAC-2830S SX-SDMAC-2831S
SX-SDMAC-2830S-EAL SX-SDMAC-2831S-EAL
¥EE Gross weight
SX-SDMAC-2830S/SX-SDMAC-2830S-EAL SX-SDMAC-2831S/SX-SDMAC-2831S-EAL
9.7kg 7.6kg

Date : June 20, 2019
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Packing label
Part No
Product Name

Product Name Part No
SX-SDMAC-2830S ZXE03487
SX-SDMAC-2830S-SP ZXE03493
SX-SDMAC-2830S-EAL ZXE04016
SX-SDMAC-2830S-EAL-SP ZXE04020

Part No

Product Name

Product Name Part No
SX-SDMAC-2831S ZXE03489
SX-SDMAC-2831S-SP ZXE03495
SX-SDMAC-2831S-EAL ZXE04017
SX-SDMAC-2831S-EAL-SP ZXE04021

Date : June 20, 2019
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&4 ~JL (Carton label)

Product XXX SX-SDMAC-2830S
Carton Mo, 110 SX-SDMAC-2830S-SP
FeaHS Comaliant - SX-SDMAC-2831S

XXpcs Made in JAPAN

SX-SDMAC-2831S-SP

silex technology, Inc. =
= L, SX-SDMAC-2830S-EAL
1i{allY
L1 | T ! SX-SDMAC-2831S-EAL
o s ' SX-SDMAC-2830S-EAL-SP
< =" » (mm)

SX-SDMAC-2831S-EAL-SP

MSL Z4 5 ~JL (MSL caution label)

(mm)

BEFRRA— K (Example of humidity indication card)

Date : June 20, 2019
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11. {SFEMHALR (Reliability test)

Requirements

Test items Standards Description
Electricity Appearance
DC EBERE - BIREBE+3.0V ~ +3.6 VCENMFRERZ 1T,
DC voltage test CBEOFLECBREREECOERENRIOAWT EAHRT S, EN{ERIAE
Check to work with +3.0 - +3.6V voltage range. Workable A
+ Check no transaction stop or no throughput drop.
REEEE - TREGCEIEEREZT,
YA T IVHER CBEOFLEPBERECESNIRIOANWI LEHERT 2,
Temperature/ Check to work with below conditions.
Humidity cycle + Check no transaction stop or no throughput drop.
test Standard test[>: Ramp] (Hr:Min)
Step 1 2 3 4 5 6 7 8 9 10
°C +25 = -40 = +90 | = -40 = +90 | +90
%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 | 100 | 010 | - - - - - - - - BIFAIRE
NA
Power = 425 - - - - - - - - Workable
Extended test[»>: Ramp] (Hr:Min)
Step 1 2 3 4 5 6 7 8 9 10
°C - = -40 = 0 = | 420 | = | +40 | +40
%RH OFF | OFF | OFF | OFF | OFF | = 10 = 10 =
Time 0:00 | 2:00 | 200 | 1:00 | 2:00 | 1:00 | 300 | 1:00 | 4:00 | 045
Power | ON ON ON ON | ON [ ON | ON | ON | ON | ON
Step 11 12 13 14 15 16 17 - - -
°C +40 = +85 = +40 = +25 - - -
%RH 95 = 95 = 95 = 50 - - -
Time | 2415 | 1:00 | 12:00 | 1:00 | 4:00 | 1:00 | 2:00 - - -
Power | ON ON ON ON | ON | ON | ON - - -
R ENE AR - +90°COIRET TEIMFT 5 Z &, VERTE
Functional hot temp Workable at +90°C Workable NA
(KB BB - SOCHOBETTEIET B &, BIEAIBE
Functional cold temp Workable at -40°C Workable NA
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Test items Standards

Description

Requirements

Electricity

Appearance

EEAR MIL-STD-202

Mechanical shock Method 213B

test Condition A

FEEMA 7, BMFRERE1TI.

- AEE B X1/2 (+ /-),Y1/2 (+ /-), Z1/2 (+ /-) #%&5E (5130[)

- R NA TR BIE/EE/RFERED S L AW 2 HERT 2,

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.

Velocity
change (Vi) f'sec

Nomal Waveform

duration (D) (ms)

Test Peak value
condition (gs)

A 50 mn Half-sine 13

REAKES

Test spec in

BEEL

No damage

IREN AR MIL-STD-202

Mechanical Method 204D

vibration test Condition D

e E MR 7tk EHFRERRZ1T D,
- FCRMNE © 20g, FAR# 1 10 <> 2000Hz
- A& A XY-Z %204 &4 (FH12[E)
- IRB) & MR 7o b BUE/ME/RFEREN S L BW T & 2 HERT %,
Check to work after vibrating.
- Peak g's : 20g, Frequency : 10 <> 2000Hz
+ Axis and number of times : X-Y-Z
4 times per direction (Total 12 times)

- Damage/Defect/RF degradation is not observed after vibration.

REMHES

Test spec in

BEEL

No damage

BEEEHR JEDEC

Thermal shock JESD22-A106B
test Test Condition C

(Fluid Air)

AREGE LXWXT=50x18x1.6mm D EIR K% (SRR A RET 5,
BEBREMA R, BFERZT,

- Step 1 (Z38) / Step 3 (ER) & Y RT,

- 100 Cycle CEVMFHER = RIET 5,

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 ) S

+10/-0°C +0/-10°C

Time 5min < 10sec 5min < 10sec

Power OFF OFF OFF OFF

REMHES

Test spec in

BEEL

No damage

JEDEC
JESD22-A114F

BB XAER

ESD test

T TR E GNDA~DOESDENINGRER % 1T o

- IMEBAE=100pF/MEEHT=1.5kQ

TV TFARY R +/-2kV

- B, BR&3ET >0,

CEDANL 7% 6 MBS /RFMEEEL S L R WC & 2 HER T 2,

Add ESD to the center pin and GND ring of antenna connector.

+ Discharging capacitance=100pF, Discharging resistance=1.5k Q
- 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.

EhfEnIBE
Workable

NA
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Criteria Description
BEEL RRENGICHEEIEN &,
No damage No damage on the appearance after test.
REMLRES RF &R E BT &,
Test spec in Meet to RF test specifications
B){FrlBe HEBRPEEI R TED L,
Workable Can confirm to work during test.
NOTE1 UFaEBR<ETOEEOY Y 7TLEIZ3 A

CREHEHR 1086
Sample numbers for all test except below is 3 units.

- Thermal shock test : 10 units
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12. {ERLD;EE (Notifications)

REROAERIL, §6. ICBIF2FEHICHEE L TVWETH. UTOHBEEIHFRIPEBICARZAREELH Y £F,
Specifications of this module compliant to law regulations of §6. Standards Compliance, but this shall not apply to following
cases.
1) §6. ITBIFE T YT F LA S BE,
In case this module is used with different antenna from the antenna list of §86.
2)  §6. ICBIF2ELUATES BE,
In case this module is used in the different country from the list of §6
3) REAOBHHLPHERGE,

In case the certification must be renewed.

ARG 2.4GHz 5 & 5GHz HOER Z K L § 2 |IRBEK T, EHITLY 5.15-5.35GHz & (W52, W53) B THIAT 2
Ttk £F9, AERZEA TR INGGEIETH W52 / W53 FIOEREZ H IR WERICEREL T E 0,
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.

AEDIE—REFREA~OEALZ BTSN TH Y, MBS, RFN6EHE, SEBEEERS =EBEEtEF1) T3
L BOTHEVWKEDEENY - REZERINIMEBE~OHAALZERLI-YTIEHY) £A. EEESRICHACBIIERKERS 7
RICERE CHEHEEE TERLEDELEI L,

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 llI, 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.

AERBIIERTERE L TBELTVETOT, BE=ZFBOERBEEHCAICELF 21U T/ ICBT2RELZERBN 72 FE%
ECHELEY,
As this module communicates by radio wave, it is strongly recommended to use some security system to prevent unexpected

information leakage to others.

AERIEHASL B L EREETY, AEUGOKE, Sttt JBRO L, AAERERCOFEE BBV LELET,
X, AEREBHRTOEMCRHERERL THY FLADT, AEREBZHEMAALERIEETOD EMC HBROERE. RUFRAIH
BETO>LENDY £,
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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AEEAMERY 2 H|IRTHICHE N T, RA—BARETEZMNAT 2EE~NDORENIEBEI OOXEEZRIT L5607 HY £7, REBICH
WCTIEHEMICREORATEZERL T<ZT L,
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.

FEBICOVWTHBOLEEZTI L BREICEDW AT ZRIT2E1H Y £,

Disassembling or modifying the radio module leads to punishment based on radio law.

AYUBEIHETFPHRIBER L EAHAAEY 2 —LT7, HREAARFICIIBHER (RERICIEBERICHVERAET /N X &2 EH
LTHEYES) PKHE, ZOMHBEZFICII+HEEREVET,
This module is the embedded module that has the exposed connectors or some devices. Please be careful for electro static,

condensing, and other dusts.

I CE—EREE A 5 th OEIFEBREE S HBAUTICHISER L T<E &V, (IEEE802.11-2012 R U IEEE802.11ac-2013 £ 1)
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) 24GHz#HTld, REY 2 —LOFRLERED H+/- 25MHz (5Ch) U EDRfR% H|F TERT 2 Z LB INET,

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

2) BEET v RURUEBETF v ZLOESANICEHMEBEL T, BEEZRIIABEEZRTEL TLLEE L,

Appropriate environment to avoid interference from the adjacent channels or the non-adjacent channels is necessary.

0 24GHz BHET v x)L @ ROEKE+/-25MHz(5Ch), FEBRET v * L @ ROEIRE +/-25MHz(5Ch) A £
2.4GHz: Center frequency +/-25MHz (5Ch), Non Adjacent channel: Further than Center frequency +/-25MHz (5Ch)
o 5GHz HT20 B§EF v L FORREE+/-20MHz(4Ch), JEBEET v x )L FORELEER +/-20MHz(4Ch) U E
5GHz HT20: Center frequency +/-20MHz (4Ch), Non Adjacent channel: Further than Center frequency +/-20MHz (4Ch)
o 5GHz HT40 B§EF v L RO E+/-40MHz(8Ch), JEBEET v x )L : FOREEER +/-40MHz(8Ch) U E
5GHz HT40 Adjacent channel: Center frequency +/-40MHz (8Ch), Non Adjacent channel: Further than Center frequency
+/-40MHz (8Ch)

KERDOEHEATH>TH, BOBRANHIEZHEITRET 2ARELE 70, EIOERESR - +oEz8 L CIERCE
g t’\0
Even if these conditions are satisfied, the module is possibly interfered when strong signal is input. The other wireless system

should be enough far from this module

» AN SDANIE, TV TFTA v EEH 24GHz FT-20dBm LUF, 5GHz & C-30dBm U F & LTy,

The input level from the opponent device must be -20dBm or less at 2.4GHz, -30dBm or less at 5GHz with including antenna

gain.
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13. f18& A 7 F77FiEsE (Appendix -A Antenna performance)

SX-SDMAC On board chip antenna performance.

XY
2450 5100 5500 5800
XY XY XY XY
Peak Gain (dBi) -1.67 -2.43 0.95 -1.37
AveGain (dBi) -3.21 -7.05 -3.80 -5.05
YZ
2450 5100 5500 5800
YZ YZ YZ YZ
Peak Gain (dBi) -2.72 -7.67 -3.19 -1.92
AveGain (dBi) -3.93 -10.86 -5.19 -4.93
ZX
2450 5100 5500 5800
ZX ZX ZX ZX
Peak Gain (dBi) -1.62 -3.26 0.33 0.07
AveGain (dBi) -5.85 -7.94 -4.88 -5.32
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14.

{18 B SMT Y 7 a—%f (Appendix -B  SMT reflow profiles)

AHER LML, Sn/Ag/CuPb-Free N XA&FERALEZBAEDLDTY, FRTAINVZOBEICL > TREBEILT A EE2HRLET,

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

Sn/Ag/Cu Pb-Free Assembly

. . Conditions
Profile Feature Parametric - -
Min. Typ. Max. Units
Average ramp-up rate T toT, 1.5 - 3.0 °C/Sec
Preheat Temperature Tsy, 160 - - °C
Temperature Ts,., - - 170 °C
Time t, 60 - 120 Sec
Time maintained above Temperature T 217 - - °C
Time t - - 60 Sec
Temperature T, 230 - °C
Time t,, - - 40 Sec
Peak Temperature T, 245 - 250 °C
Time within 5°C of Actual Peak Temperature ’[p - — 10 Sec
Average ramp-down rate - 1.5 - 6 °C/Sec
Time 25°C to Peak Temperature - - - 8 Min
L te
3 3 Critical Zone
Te TLto Te
TLQ """""" d ‘tLQ h
Ramp-up ' '
L B
— T
= J
o) Tsmax
j -
>
4
@©
&
g- Tsmin
)
= Ts Preheat time
Ramp—down
25
Time 2b°C to Peak Time we—)

Profile Data
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15. {1 C BEMEBETEZESM (Appendix -C Conditions of operating temperature definition)

SX-SDMAC ORE LR EABFREICODVLWTESEBRE L CREHHL £,

FRBEICODVWTIEBEHRDOY AT LIZTHFMIIBIFL LI W,

This data of temperature rise and ambient temperature is the reference information.

Customers need to evaluate to temperature in your products.

BELERT—%
Temperature rise data

Device | Temp. rise (°C) | Throughput (Mbps)
@ 9.7 280

Mode : 5GHz 11ac VHT80
TCP/UDP: UDP Tx.
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Conditions

NFICHERO&RGERELET,

The following is the condition when we measured.

HEREAMR S
DUT conditions

]D,;I‘]EIDEI]]DD%I]

: ﬂé o
d! Y
. muttuuuu:unnn:n

e

ST

nr'l‘[mﬁnrrﬁm- s .

_ %

ncnnjsn_duu

IT

TR

ia

i wanorouyon a1y
RHTZERTN KBRS

wa

120mm

< 100mm >

Test board dimension
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HRKE
Block diagram

Data logger
Host board PO
put AP
Ether
I
UsB
DUT SX-SDMAC PW102730BA -
Test board PW102121XX -
Host board MCIMX6Q-SDB NXP
AP WXR-2533DHP Buffalo
PC Probook HP
Data logger LR8400+LR8500 Hioki
Software Driver: Version 4.5.20.020 -
iperf Version 1.7.0 for Windows
iperf 2.0.5 for Linux -
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16. {18 D ZE[EEK (Appendix-D Reference schematic)

SX-SDMAC-2830S/SX-SDMAC-2831S

SX-SDMAC-2831C

Date : June 20, 2019
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17. f1#% E £#35 > Fi%Et (Appendix-E Reference land design)

10, 175 . 0. 175 .
7.7 7.75
.  6.95 | 6.95
<> 0.9 0.2
1.55 2.6(2.6
%g M B HE el
0 | o
| 5 Ometene—fi=m—— o
R M0 | om0 e
TS B O | HeEE
ooo Oooo | Boo oon @ al e
=000 000 | oog oog =7 i
-| o OO0 000 | OE2-888 5 <@
Sl e OO0 00 | 000 0on BN
=S 000 | OO0 ol
< 000 | O0—= .'f
000 | C00 =
: - — =]
(| b el B A o e ] e ;
Lo 7.75 7. 75 L)
=] 2.95] Jo. 7 ) I B
(mm)

SX-SDMAC-2830S/SX-SDMAC-2831S Exposed PAD (Top View)

NOTE1 TV RE&Et%E CAD 1A Y R— b T2 MENE 2 E1E. PW102270GX _land_design.dxf # ZFIH 72 & Wy,
In case LGA pad design need to be imported to CAD system, please use PW102890CX_land_design.dxf.
PW102270GX_land_design.dxf MD5 CHECK SUM : 78E48705BD35162B91CEBA61BF59329D
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18. {1 F S8t (Appendix-F Performance data)

18.1.

BEEEY X)L—7 v b (Distance vs Throughput)

SX-SDMAC DZFEBEICH T B RIL—T v FERLET,
The following is SX-SDMAC throughput performance.

(Y k7w FERIEE [ Setup and Environment)

Number Name Product name | Vendor | Serial# Note
1 PC2 E5540 DELL CU02565
2 PC1 E6540 DELL CU02096
3 AP AP-500AC silex - MAC:84253F-0109AE. Board rev.: PW1102110AX
4 Host board i.MX6 SoloX NXP -
5 PCB antenna | 146153 Molex - ANT2 (Secondary)
(/87— >R [ Performance)
2.4GHz
Distance UDP(Mbps) TCP(Mbps)
(m) T Rx Tx Rx
1 124.0 130.0 96.3 102.0
10 122.0 125.0 96.7 102.0
2422MHz
20 122.0 120.0 97.7 98.3
HT40
30 122.0 125.0 98.5 100.0
40 122.0 123.0 96.0 102.0
50 124.0 125.0 98.8 103.0
57 122.0 123.0 98.2 101.0
5GHz
Distance UDP(Mbps) TCP(Mbps)
(m) Tx Rx Tx Rx
1 272.0 299.0 217.0 210.0
10 241.0 258.0 222.0 183.0
5210MHz
20 222.0 212.0 221.0 181.0
VHT80
30 217.0 208.0 193.0 151.0
40 191.0 140.0 184.0 120.0
50 194.0 140.0 181.0 119.0
57 192.0 140.0 182.0 118.0
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2.4GHz Distance vs Tx throughput
with AP-500AC (silex)

2.AGHz Distance vs Rx throughput
with AP-500AC (silex)

140 140
A P
PR P —
i W g i 100 s -
s &0 s &0
o [-3
% 5
3 60 —+—UDP Tx g &0 —+—UDP Rx
= 4 e TCP T = 4 —a—TCP Rx
20 20
D T T T T T T 1 ﬂ T T T T T T 1
1 o 20 30 40 50 57 1 11 20 30 40 50 57
Distance (m) Distance (m)
5GHz Distance vs Tx throughput 5GHz Distance vs Rx throughput
with AP-500AC (silex) with AP-500AC (silex)
450 450
400 400
350 350
2 —+—UDPTx z —+— UDF Rx
& 300 8 300 i
E & —ir— TCP Tx E_ \ —t— TCF R
- 250 - 250
2 e 2 e Ny
5 200 —t 3 5 00 \‘_1\\
= =
2 150 2 150 Y
-— =
= S N~
100 100
50 50
ﬂ T T T T T T 1 ﬂ T T T T T T 1
1 o 20 30 40 50 57 1 10 20 30 40 50 57
Distance [m) Distance [m)
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18.2.

ALy (Coverage)

SX-SDMAC DENTHORFEBEHEEEZRLET

The following is SX-SDMAC Maximum rage in outside.

(Y 7w FERIEE [ Setup and Environment)

@ @ @ @
PC puT Distance AP
Alcn
Number Name Product name | Vendor | Serial# Note
1 PC E5540 DELL CU02565
2 AP AP-500AC silex SX04696 | MAC: 84253F-0109AE. Board rev.: PW1102110AX
3 Host board i.MX6 SoloX NXP -
4 PCB antenna | 146153 Molex | - ANT2 (Secondary)
(/87— >R [ Performance)
2.4GHz
Size(Byte) Distance(m) Signal level(dBm)
2422MHz
HT40 32 403.0 -89.0
1500 407.0 -90.0
5GHz
Size(Byte) Distance(m) Signal level(dBm)
5210MHz
VHT80 32 413.0 -90.0
1500 413.0 -90.0
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19. {1 G r@EIEDXEEEH (Appendix -G TX power at each destination)

H#/Japan 2.4GHz (+25°C)

Items - Specifications - Units Remarks
E—F Min. Typ. Max.
EIEEN 11b Ch.1-Ch.13 1-11Mbps +10.0 +12.5 +15.0 dBm | Regulation compliant
Transmit Power | 11g Ch.1-Ch.13 6-24Mbps +14.0 +16.5 +19.0 dBm Regulation compliant
A 36Mbps +12.5 +15.0 +17.5 dBm | EVM compliant
Japan 48Mbps +11.5 +14.0 +16.5 dBm EVM compliant
54Mbps +10.5 +13.0 +15.5 dBm EVM compliant
11n/ac | Ch.1-Ch.13 MCS0-2 +14.0 +16.5 +19.0 dBm | Regulation compliant, HT/VHT
20MHz MCS3-4 +12.5 +15.0 +17.5 dBm EVM compliant, HT/VHT
MCS5 +11.5 +14.0 +16.5 dBm EVM compliant, HT/VHT
MCS6 +10.5 +13.0 +15.5 dBm EVM compliant, HT/VHT
MCS7 +9.5 +12.0 +14.5 dBm EVM compliant, HT/VHT
MCS8 +8.5 +11.0 +13.5 dBm EVM compliant, VHT
11n/ac | Ch.3-Ch.11 MCS0-2 +14.0 +16.5 +19.0 dBm Regulation compliant, HT/VHT
40MHz MCS3-4 +11.5 +14.0 +16.5 dBm EVM compliant, HT/VHT
MCS5 +11.0 +13.5 +16.0 dBm EVM compliant, HT/VHT
MCS6 +10.5 +13.0 +15.5 dBm | EVM compliant, HT/VHT
MCS7 +10.0 +12.5 +15.0 dBm EVM compliant, HT/VHT
MCS8 +8.5 +11.0 +13.5 dBm EVM compliant, VHT
MCS9 +7.0 +9.5 +12.0 dBm EVM compliant, VHT
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B#/Japan 5GHz (+25°C)

Specifications

ltems - - Units Remarks
E—F Min. Typ. Max
EEEN 11a Ch.36-Ch.64 6-24Mbps +7.5 +10.0 +12.5 dBm | EVM compliant
Transmit Power 36Mbps +5.5 +8.0 +10.5 dBm EVM compliant
SN 48Mbps +5.0 +7.5 +10.0 dBm | EVM compliant
Japan 54Mbps +4.0 +6.5 +9.0 dBm EVM compliant
Ch.100-Ch.140 6-24Mbps +7.5 +10.0 +12.5 dBm EVM compliant
36Mbps +5.5 +8.0 +10.5 dBm EVM compliant
48Mbps +5.0 +7.5 +10.0 dBm EVM compliant
54Mbps +4.0 +6.5 +9.0 dBm EVM compliant
11n/ac | Ch.36-Ch.64 MCS0-2 +8.5 +11.0 +13.5 dBm | Mask compliant HT/VHT
20MHz MCS3-4 +6.5 +9.0 +11.5 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm | EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
Ch.100-Ch.140 MCS0-2 +8.5 +11.0 +13.5 dBm | Mask compliant HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm | EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm | EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
11n/ac | Ch.38-Ch.62 MCSO0-2 +7.5 +10.0 +12.5 dBm Mask compliant HT/VHT
40MHz MCS3-4 +6.5 +9.0 +11.5 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm | EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm | EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +0.0 +2.5 +5.0 dBm | EVM compliant, VHT
Ch.102-Ch.134 MCSO0-2 +7.5 +10.0 +12.5 dBm Mask compliant HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm | EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm | EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +0.0 +2.5 +5.0 dBm | EVM compliant, VHT
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Iltems Specifications Units Remarks
Modes Min. Typ. Max.
EEEN 1lac Ch.38-Ch.62 MCS0-2 +6.5 +9.0 +11.5 dBm | Mask compliant HT/VHT
Transmit Power | 80MHz MCS3-4 +6.5 +9.0 +11.5 dBm Mask compliant HT/VHT
SN MCS5 +5.5 +8.0 +10.5 dBm | EVM compliant, HT/VHT
Japan MCS6 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +1.5 +4.0 +6.5 dBm EVM compliant, VHT
Ch.102-Ch.134 MCSO0-2 +6.5 +9.0 +11.5 dBm Mask compliant HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm Mask compliant HT/VHT
MCS5 +5.5 +8.0 +10.5 dBm EVM compliant, HT/VHT
MCS6 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm | EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +1.5 +4.0 +6.5 dBm EVM compliant, VHT
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US 2.4GHz (+25°C)

Specifications

Iltems Units Remarks
Modes Min. Typ. Max
FIEBN 11b Ch.1 1-11Mbps +15.0 +17.5 +20.0 dBm | Regulation compliant
Transmit Power Ch.2-Ch.10 1-11Mbps +15.5 +18.0 +20.5 dBm Mask compliant
TAYUAH Ch.11 1-11Mbps +15.0 +17.5 +20.0 dBm | Regulation compliant
us 11g Ch.1 6-24Mbps +10.5 +13.0 +15.5 dBm | Regulation compliant
36Mbps +10.5 +13.0 +15.5 dBm Regulation compliant
48Mbps +10.5 +13.0 +15.5 dBm Regulation compliant
54Mbps +10.5 +13.0 +15.5 dBm | EVM compliant
Ch.2-Ch.10 6-24Mbps +12.5 +15.0 +17.5 dBm | Regulation compliant
36Mbps +12.5 +15.0 +17.5 dBm EVM compliant
48Mbps +11.5 +14.0 +16.5 dBm | EVM compliant
54Mbps +10.5 +13.0 +15.5 dBm EVM compliant
Ch.11 6-24Mbps +9.5 +12.0 +14.5 dBm Regulation compliant
36Mbps +9.5 +12.0 +14.5 dBm Regulation compliant
48Mbps +9.5 +12.0 +14.5 dBm Regulation compliant
54Mbps +9.5 +12.0 +14.5 dBm Regulation compliant
11n/ac | Ch.1 MCSO0-2 +9.5 +12.0 +14.5 dBm Regulation compliant, HT/VHT
20MHz MCS3-4 +9.5 +12.0 +14.5 dBm Regulation compliant, HT/VHT
MCS5 +9.5 +12.0 +14.5 dBm Regulation compliant, HT/VHT
MCS6 +9.5 +12.0 +14.5 dBm Regulation compliant, HT/VHT
MCS7 +9.5 +12.0 +14.5 dBm EVM compliant, HT/VHT
MCS8 +8.5 +11.0 +13.5 dBm EVM compliant, VHT
Ch.2-Ch.10 MCSO0-2 +12.5 +15.0 +17.5 dBm Regulation compliant, HT/VHT
MCS3-4 +12.5 +15.0 +17.5 dBm EVM compliant, HT/VHT
MCS5 +11.5 +14.0 +16.5 dBm EVM compliant, HT/VHT
MCS6 +10.5 +13.0 +15.5 dBm | EVM compliant, HT/VHT
MCS7 +9.5 +12.0 +14.5 dBm EVM compliant, HT/VHT
MCS8 +8.5 +11.0 +13.5 dBm EVM compliant, VHT
Ch.11 MCSO0-2 +9.0 +11.5 +14.0 dBm | Regulation compliant, HT/VHT
MCS3-4 +9.0 +11.5 +14.0 dBm | Regulation compliant, HT/VHT
MCS5 +9.0 +11.5 +14.0 dBm Regulation compliant, HT/VHT
MCS6 +9.0 +11.5 +14.0 dBm Regulation compliant, HT/VHT
MCS7 +9.0 +11.5 +14.0 dBm | Regulation compliant, HT/VHT
MCS8 +8.5 +11.0 +13.5 dBm EVM compliant, VHT
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ltems Specifications Units Remarks
Modes Min. Typ. Max.
EEEN 11n/ac | Ch.3 MCSO0-2 +6.5 +9.0 +11.5 dBm Regulation compliant, HT/VHT
Transmit Power | 40MHz MCS3-4 +6.5 +9.0 +11.5 dBm Regulation compliant, HT/VHT
TAYUAH MCS5 +6.5 +9.0 +11.5 dBm | Regulation compliant, HT/VHT
us MCS6 +6.5 +9.0 +11.5 dBm | Regulation compliant, HT/VHT
MCS7 +6.5 +9.0 +11.5 dBm Regulation compliant, HT/VHT
MCS8 +6.5 +9.0 +11.5 dBm Regulation compliant, VHT
MCS9 +6.5 +9.0 +11.5 dBm Regulation compliant, VHT
Ch.4 MCS0-2 +7.0 +9.5 +12.0 dBm | Regulation compliant, HT/VHT
MCS3-4 +7.0 +9.5 +12.0 dBm Regulation compliant, HT/VHT
MCS5 +7.0 +9.5 +12.0 dBm Regulation compliant, HT/VHT
MCS6 +7.0 +9.5 +12.0 dBm Regulation compliant, HT/VHT
MCS7 +7.0 +9.5 +12.0 dBm Regulation compliant, HT/VHT
MCS8 +7.0 +9.5 +12.0 dBm Regulation compliant, VHT
MCS9 +7.0 +9.5 +12.0 dBm EVM compliant, VHT
Ch.5-Ch.8 MCS0-2 +8.0 +10.5 +13.0 dBm | Regulation compliant, HT/VHT
MCS3-4 +8.0 +10.5 +13.0 dBm Regulation compliant, HT/VHT
MCS5 +8.0 +10.5 +13.0 dBm Regulation compliant, HT/VHT
MCS6 +8.0 +10.5 +13.0 dBm Regulation compliant, HT/VHT
MCS7 +8.0 +10.5 +13.0 dBm Regulation compliant, HT/VHT
MCS8 +8.0 +10.5 +13.0 dBm Regulation compliant, VHT
MCS9 +7.0 +9.5 +12.0 dBm EVM compliant, VHT
Ch.9 MCSO0-2 +7.0 +9.5 +12.0 dBm | Regulation compliant, HT/VHT
MCS3-4 +7.0 +9.5 +12.0 dBm Regulation compliant, HT/VHT
MCS5 +7.0 +9.5 +12.0 dBm Regulation compliant, HT/VHT
MCS6 +7.0 +9.5 +12.0 dBm | Regulation compliant, HT/VHT
MCS7 +7.0 +9.5 +12.0 dBm Regulation compliant, HT/VHT
MCS8 +7.0 +9.5 +12.0 dBm Regulation compliant, VHT
MCS9 +7.0 +9.5 +12.0 dBm | EVM compliant, VHT
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US 5GHz (+25°C)

Specifications

Iltems Units Remarks
Modes Min. Typ. Max

FIEBN 11a Ch.36 6-24Mbps +6.5 +9.0 +11.5 dBm | Regulation compliant
Transmit Power 36Mbps +5.5 +8.0 +10.5 dBm EVM compliant
TAY)A 48Mbps +5.0 +7.5 +10.0 dBm EVM compliant
us 54Mbps +4.0 +6.5 +9.0 dBm | EVM compliant
Ch.40-Ch.60 6-24Mbps +7.5 +10.0 +12.5 dBm | EVM compliant
36Mbps +5.5 +8.0 +10.5 dBm EVM compliant
48Mbps +5.0 +7.5 +10.0 dBm EVM compliant
54Mbps +4.0 +6.5 +9.0 dBm | EVM compliant

Ch.64 6-24Mbps +6.0 +8.5 +11.0 dBm Regulation compliant
36Mbps +5.5 +8.0 +10.5 dBm | EVM compliant
48Mbps +5.0 +7.5 +10.0 dBm EVM compliant
54Mbps +4.0 +6.5 +9.0 dBm EVM compliant

Ch.100-Ch.136 6-24Mbps +5.5 +8.0 +10.5 dBm | Regulation compliant
36Mbps +5.5 +8.0 +10.5 dBm EVM compliant
48Mbps +5.0 +7.5 +10.0 dBm EVM compliant
54Mbps +4.0 +6.5 +9.0 dBm EVM compliant

Ch.140-Ch.144 6-24Mbps +6.0 +8.5 +11.0 dBm | Regulation compliant
36Mbps +5.5 +8.0 +10.5 dBm EVM compliant
48Mbps +5.0 +7.5 +10.0 dBm EVM compliant
54Mbps +4.0 +6.5 +9.0 dBm EVM compliant
Ch.149-Ch.165 6-24Mbps +6.5 +9.0 +11.5 dBm | Mask compliant
36Mbps +5.5 +8.0 +10.5 dBm EVM compliant
48Mbps +5.0 +7.5 +10.0 dBm EVM compliant
54Mbps +4.0 +6.5 +9.0 dBm EVM compliant
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Specifications

Iltems Units Remarks
Modes Min. Typ. Max
EEEN 11n/ac | Ch.36 MCSO0-2 +6.5 +9.0 +11.5 dBm Regulation compliant, HT/VHT
Transmit Power | 20MHz MCS3-4 +6.5 +9.0 +11.5 dBm EVM compliant, HT/VHT
TXUN MCS5 +4.5 +7.0 +9.5 dBm | EVM compliant, HT/VHT
us MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
Ch.40-Ch.60 MCSO0-2 +8.5 +11.0 +13.5 dBm Mask compliant, HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm | EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
Ch.64 MCSO0-2 +6.0 +8.5 +11.0 dBm Regulation compliant, HT/VHT
MCS3-4 +6.0 +8.5 +11.0 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
Ch.100-Ch.136 MCS0-2 +5.5 +8.0 +10.5 dBm | Regulation compliant, HT/VHT
MCS3-4 +5.5 +8.0 +10.5 dBm Regulation compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
Ch.140-Ch.144 MCSO0-2 +6.0 +8.5 +11.0 dBm | Regulation compliant, HT/VHT
MCS3-4 +6.0 +8.5 +11.0 dBm Regulation compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
Ch.149-Ch.165 MCS0-2 +6.5 +9.0 +11.5 dBm | Mask compliant, HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
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Specifications

Iltems Units Remarks
Modes Min. Typ. Max
EEEN 11n/ac | Ch.38 MCS0-2 +5.0 +7.5 +10.0 dBm | Regulation compliant, HT/VHT
Transmit Power | 40MHz MCS3-4 +5.0 +7.5 +10.0 dBm Regulation compliant, HT/VHT
TXA) A MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
us MCS6 +4.0 +6.5 +9.0 dBm | EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +0.0 +2.5 +5.0 dBm EVM compliant, VHT
Ch.46-Ch.54 MCSO0-2 +7.5 +10.0 +12.5 dBm Mask compliant, HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm | EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +0.0 +2.5 +5.0 dBm EVM compliant, VHT
Ch.62 MCSO0-2 +6.0 +8.5 +11.0 dBm Regulation compliant, HT/VHT
MCS3-4 +6.0 +8.5 +11.0 dBm Regulation compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +0.0 +2.5 +5.0 dBm EVM compliant, VHT
Ch.102 MCS0-2 +5.5 +8.0 +10.5 dBm Regulation compliant, HT/VHT
MCS3-4 +5.5 +8.0 +10.5 dBm | Regulation compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +0.0 +2.5 +5.0 dBm EVM compliant, VHT
Ch.110-Ch.142 MCSO0-2 +6.0 +8.5 +11.0 dBm | Regulation compliant, HT/VHT
MCS3-4 +6.0 +8.5 +11.0 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +0.0 +2.5 +5.0 dBm EVM compliant, VHT
Ch.151-Ch.159 MCS0-2 +5.5 +8.0 +10.5 dBm | Regulation compliant, HT/VHT
MCS3-4 +5.5 +8.0 +10.5 dBm Regulation compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +0.0 +2.5 +5.0 dBm EVM compliant, VHT
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Specifications

ltems Units Remarks
Modes Min. Typ. Max
FIEBN 1lac Ch.42 MCSO0-2 +5.0 +7.5 +10.0 dBm | Regulation compliant, HT/VHT
Transmit Power | 80MHz MCS3-4 +5.0 +7.5 +10.0 dBm Regulation compliant, HT/VHT
TAYUAH MCS5 +5.0 +7.5 +10.0 dBm | Regulation compliant, HT/VHT
us MCS6 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +1.5 +4.0 +6.5 dBm EVM compliant, VHT
Ch.58 MCS0-2 +5.5 +8.0 +10.5 dBm | Regulation compliant, HT/VHT
MCS3-4 +5.5 +8.0 +10.5 dBm Regulation compliant, HT/VHT
MCS5 +5.5 +8.0 +10.5 dBm EVM compliant, HT/VHT
MCS6 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +1.5 +4.0 +6.5 dBm EVM compliant, VHT
Ch.106 MCSO0-2 +5.5 +8.0 +10.5 dBm Regulation compliant, HT/VHT
MCS3-4 +5.5 +8.0 +10.5 dBm Regulation compliant, HT/VHT
MCS5 +5.5 +8.0 +10.5 dBm EVM compliant, HT/VHT
MCS6 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +1.5 +4.0 +6.5 dBm EVM compliant, VHT
Ch.122-Ch.138 MCSO0-2 +6.5 +9.0 +11.5 dBm Mask compliant, HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm Mask compliant, HT/VHT
MCS5 +5.5 +8.0 +10.5 dBm EVM compliant, HT/VHT
MCS6 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +1.5 +4.0 +6.5 dBm | EVM compliant, VHT
Ch.155 MCSO0-2 +6.5 +9.0 +11.5 dBm Mask compliant, HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm Mask compliant, HT/VHT
MCS5 +5.5 +8.0 +10.5 dBm | EVM compliant, HT/VHT
MCS6 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +1.5 +4.0 +6.5 dBm EVM compliant, VHT
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EU 2.4GHz (+25°C)

Specifications

Iltems Units Remarks
Modes Min. Typ. Max.
KIEEBN 11b Ch.1-Ch.13 1-11Mbps +11.0 +13.5 +16.0 dBm | Regulation compliant
TX power 11g Ch.1-Ch.13 6-24Mbps +12.5 +15.0 +17.5 dBm Regulation compliant
EU 36Mbps +12.5 +15.0 +17.5 dBm EVM compliant
48Mbps +11.5 +14.0 +16.5 dBm | EVM compliant
54Mbps +10.5 +13.0 +15.5 dBm EVM compliant
11n/ac | Ch.1-Ch.13 MCSO0-2 +12.5 +15.0 +17.5 dBm Regulation compliant, HT/VHT
20MHz MCS3-4 +12.5 +15.0 +17.5 dBm EVM compliant, HT/VHT
MCS5 +11.5 +14.0 +16.5 dBm EVM compliant, HT/VHT
MCS6 +10.5 +13.0 +15.5 dBm EVM compliant, HT/VHT
MCS7 +9.5 +12.0 +14.5 dBm EVM compliant, HT/VHT
MCS8 +8.5 +11.0 +13.5 dBm EVM compliant, VHT
11n/ac | Ch.3-Ch.11 MCS0-2 +12.5 +15.0 +17.5 dBm Regulation compliant, HT/VHT
40MHz MCS3-4 +11.5 +14.0 +16.5 dBm EVM compliant, HT/VHT
MCS5 +11.0 +13.5 +16.0 dBm EVM compliant, HT/VHT
MCS6 +10.5 +13.0 +15.5 dBm EVM compliant, HT/VHT
MCS7 +10.0 +12.5 +15.0 dBm EVM compliant, HT/VHT
MCS8 +8.5 +11.0 +13.5 dBm EVM compliant, VHT
MCS9 +7.0 +9.5 +12.0 dBm EVM compliant, VHT
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EU 5GHz (+25°C)

Iltems Specifications Units Remarks
Modes Min. Typ. Max.
KEBN 11a Ch.36-Ch.64 6-24Mbps +7.5 +10.0 +12.5 dBm | EVM compliant
Transmit Power 36Mbps +5.5 +8.0 +10.5 dBm EVM compliant
F—HA v 48Mbps +5.0 +7.5 +10.0 dBm EVM compliant
EU 54Mbps +4.0 +6.5 +9.0 dBm EVM compliant
Ch.100-Ch.140 6-24Mbps +7.5 +10.0 +12.5 dBm | EVM compliant
36Mbps +5.5 +8.0 +10.5 dBm EVM compliant
48Mbps +5.0 +7.5 +10.0 dBm | EVM compliant
54Mbps +4.0 +6.5 +9.0 dBm | EVM compliant
11n/ac | Ch.36-Ch.64 MCSO0-2 +8.5 +11.0 +13.5 dBm Mask compliant, HT/VHT
20MHz MCS3-4 +6.5 +9.0 +11.5 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
Ch.100-Ch.140 MCS0-2 +8.5 +11.0 +13.5 dBm | Mask compliant, HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
11n/ac Ch.38-Ch.62 MCSO0-2 +7.5 +10.0 +12.5 dBm Mask compliant, HT/VHT
40MHz MCS3-4 +6.5 +9.0 +11.5 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +0.0 +2.5 +5.0 dBm EVM compliant, VHT
Ch.102-Ch.134 MCS0-2 +7.5 +10.0 +12.5 dBm | Mask compliant, HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm EVM compliant, HT/VHT
MCS5 +4.5 +7.0 +9.5 dBm EVM compliant, HT/VHT
MCS6 +4.0 +6.5 +9.0 dBm | EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +0.0 +2.5 +5.0 dBm EVM compliant, VHT
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Items Specifications Units Remarks
Modes Min. Typ. Max.
KEEN 1lac Ch.42-Ch.58 MCS0-2 +6.5 +9.0 +11.5 dBm | Mask compliant, HT/VHT
Transmit Power | 80MHz MCS3-4 +6.5 +9.0 +11.5 dBm | Mask compliant, HT/VHT
3-[N MCS5 +5.5 +8.0 +10.5 dBm | EVM compliant, HT/VHT
EU MCS6 +4.5 +7.0 +9.5 dBm | EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm | EVM compliant, VHT
MCS9 +1.5 +4.0 +6.5 dBm EVM compliant, VHT
Ch.106-Ch.122 MCSO0-2 +6.5 +9.0 +11.5 dBm Mask compliant, HT/VHT
MCS3-4 +6.5 +9.0 +11.5 dBm | Mask compliant, HT/VHT
MCS5 +5.5 +8.0 +10.5 dBm EVM compliant, HT/VHT
MCS6 +4.5 +7.0 +9.5 dBm | EVM compliant, HT/VHT
MCS7 +4.0 +6.5 +9.0 dBm EVM compliant, HT/VHT
MCS8 +2.5 +5.0 +7.5 dBm EVM compliant, VHT
MCS9 +1.5 +4.0 +6.5 dBm EVM compliant, VHT
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