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AZE(F SX-ULPAN-SB-2401 (LUF SX-ULPAN-SB)ICDWTERBAT 5 H DT,
This document describes about “SX-ULPAN-SB-2401" (SX-ULPAN-SB).

1. SSHIZE Product introduction

REEZEEEEHER LAN T2 2 — /L SX-ULPAN-SB (. 1x1 SISO IEEE802.11b/g/n IZ
EWLTWET, 1In DY R—FIEHT20 AT, HT40 (IZIE e L E£H A,
LT v 7 & LT Qualcomm £ QCA4004X #HAL TWE T,

The surface mount type low power wireless LAN module, SX-ULPAN, is compliant with
IEEE802.11b/g/n standard. HT20 is supported for 11n, but HT40 is not. The SX-ULPAN uses a RF chip,
Qualcomm QCA4004X.

Date : February 06, 2019
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#&HE Features

IEEE802.11b/g/n (IEEE802.11-2012)#E#L (2.4GHz)
IEEE 802.11b/g/n (IEEE802.11-2012) conformity (2.4GHz)

» 1 RR=V YT —=ZA Y=L RTL (ITIR)
1 spatial data stream system (1T1R)

= 20MHz HEEE— Fxtis (V> 2 L— b 72.2 Mbps)
Support 20 MHz bandwidth mode (Link rate 72.2 Mbps)

» FT—%L—F 802.11b/g 1-54Mbps, 802.11n MCSO0-7 X/
Supports data rates 1 - 54 Mbps for 802.11b/g and MCS0-7 for 802.11n.

» FUR—FNPCBTY T HET RF T T A UFLIGF % ERAIRE
Selectable an onboard printed antenna and an U.FL connector for an add-on antenna.

» BfEE—F
Operation mode
Hosted/SPIl mode : Up to 10 Mbps

» FER+3.3V, 10 EFE+3.3V
+3.3V main power supply and +3.3V IO power supply

» F U T WPS, WPA, WPA2 /N— R = 735,
Hardware supports security such as WPS, WPA and WPAZ2.

= |Pv4, TCP, UDP 3/t
Supports on chip IPv4, TCP and UDP protocol.

= AREZIEEN RoHS 54 (EU)2015/863 ICH T34z H-LTHY £T,
This product is compliant with the EU’s RoHS directive (EU) 2015/863.

. Date : February 06, 2019
I hnol Inc. '
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2. N—=F9xz7YARFTL7 Ry 7E Hardware system block diagram

SX-ULPAN-SB SYSTEM BLOCK DIAGRAM

QCA4004X

Host
Interface

SPI
Slave

B&EE (Acronyms)

Printed
SPI SPI Flash ANT
Master 4Mb Quad (Main)

Discrete Discrete
2G Tx Balun Filter

Discrete Discrete
Balun Diplexer

40MHz

U.FL
Oscillator

(Diversity)

Power
Inductor

+1.2VDC

SP3T RFSW Single pole triple throw radio switch
SPDT RFSW Single pole double throw radio switch
U.FL Hirose U.FL alternative connector
Printed ANT Printed on board antenna

Flash ROM 4Mbits serial flash memory

PMU Power management unit

© silex technology, Inc.
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3. EiR{t# Board specifications
3.1. —f&{E# General specifications

ltems Specifications Units Remarks
s Surface mount type
ke A De . 3
Mechanical interface 40 signal + 16 exposed LGA type pads.
ground
TryTrFaAxT R MHF O%2 % x1 c
Antenna connectors MHF connector x 1 P
ot see, = T VT FERAFE

?)Ln/b?)—\ard r\ar)ﬁe/n?]_aﬂ_ 2.4GHz +2.1 dBi Peak Antenna Gain
§13EZ5H, See §13.
RXMDSPIA &2 —7 x4 XIC

AV Z—=T7 AR Hosted/ SPI Slave B B

Device Interfaces SPI mode Connect to the SPI interface of
the Host.

FEARIRAE B

Radio standards IEEE802.11b/g/n [EEE802.11-2012

e

Weight 1.50 +/- 0.1 g

~HE 20 x 15 x 2.2 mm §71.E5H,

Dimensions WxHxD +/-0.25 mm See §7.

MTBF 90,000 h Min.

Y7 no—[E%% .

Reflow Number 1 Time | Max.
Max.

ESD i 4 Antenna /- 2000 v Human Body Model at RF Port.

ESD resistance pins JESD22-A114F (JS-001-2012)
Class 2 device

TYTFiR—F

A1 vE—KXV 2R 50 +/-20% Q VSWR < 2.6

Antenna port impedance

© silex technology, Inc.
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3.2. ®RIESFH Environmental specifications

Specifications
ltems Units Remarks
Min. Typ. Max.
BERE
BERE 0 B L85 o Ambient
Operating Temperature FEEBBIREEFNINE
After assembled with powered
wEmECL
BIERE N 0 Non condensing
Operating humidity 10 % %oRH E &% BIRE LD
After assembled with powered
{%ﬁfﬂfg =0 M 4 T N 1o +
Assembled storage -40 - +105 °C RERER E@E““Emuﬁq
After assembled with no-powered
temperature
N ,\iéﬁﬂ :
RIFEE ERMECL
Assembled storage 10 - 95 %RH ﬁqn/conqensmg
humidit RERERE T ENNE
y After assembled with no-powered
P WE e, FE%E MSL IZRES,
,f% E‘l/ﬂﬂ}; _ o
S 5 +35 C Packaged. Apply MSL after
torage temperature
unpackaged.
EEmECL
(R Non condensing
Stcﬁf:humidit 20 - 60 %RH | IREEE, FAE#IE MSLICHES,
& y Packaged. Apply MSL after
unpackaged.
IPC/JEDEC J-STD-020D
Moisture Sensitivity 5 B EYFNCOWTIE TR EZSHE
Level See below standard for handling.
IPC/JEDEC J-STD-033C
NOTE1: R AR —F > 7 %% Recommended baking conditions

EHx Board : =1.4mm, 125°C+10/-0°C 9 hours
) —JL Reel: =1.4mm, 40°C+5/-0°C =5%RH 13 days

© silex technology, Inc. (8/40)
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3.3. EXRKMEH Electrical specifications

R KE Absolute Maximum Ratings

Specifications
ltems Units Remarks
Min. Typ. Max.
FEEREE (VDD33) 03 B 440 N
Main Power supply voltage ' '
Specifications
ltems Units Remarks
Min. Typ. Max.
£k RF ANES ) _ SRR
. : dBm | Absolute Maximum
Maximum RF input power :
Ratings
2.4GHz #ERBNFRMG
- - dBm | 2.4GHz Recommended
Operating Conditions
HIEENES Recommended Operating Conditions
Specifications
ltems Units Remarks
Min. Typ. Max.
e EEN LS
EERBE (VDD33) +3.14 | 433 | +3.46 v
Main Power supply voltage
FIRINREBIES L AL Digital logic signal level
Specifications
ltems Parameters i Units Remarks
Source/Sink Min. Typ. Max.
current
Viu Input High Voltage - +1.8 | +3.3 +3.46 V
Vi Input Low Voltage - -0.3 0 +0.3 V
. loy = -20mA Max. _
Vou Output High Voltage Total of all 10 pins +2.2 +3.3 V
lo. = 20mA Max. _
Voo Output Low Voltage Total of all 10 pins 0 +0.4 V

© silex technology, Inc.
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3.4. HEEMRMEK Current consumption specifications

WLAN Hosted/SPI mode

Specifications
ltems Units Remarks
Modes | Standards Rates Typ. Max.
NS
HEBM . Tx 1 Mbps 250 280 mA
Current consumption
11b
2.4GHz 11 Mbps 250 280 mA
6 Mbps 250 280 mA
11g
54 Mbps 210 240 mA
MCSO0 250 280 mA
11ng HT20
1 chain
MCS7 210 240 mA
Rx All mode 90 100 mA
B O mE Bk B
Cut off power Powered-off and Reset 5 10 uA (NOTEL)
Depends on
peripheral

NOTE1:

shall be defined in software specifications (SC105390).

Suspend E— R &NRT—t—T7E—-FDHEBRIE. V7 72 T7DRRICK > TELT B0,
V7 b7z 7 OREE(SCI05390) TEERL £,
Since current consumption in suspend and power save mode depends on software policy, it

© silex technology, Inc.
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3.5. R LAN —i%{t# Wireless LAN general specifications

ltems Specifications Units Remarks
Fv 7ty b _
Chipset QCA4004X (Qualcomm Atheros)
E/#iga— K _
Country/Domain code 0x0000 NOTE1
ENERIF I Band Mode Min Max
gﬂerjt'”g Frequency | 5 4gHz | 11b 2412 | 2472 | MHz | US:2412 - 2462MHz
& e EU: 2412 — 2472MHz
20MH2 2412 2472 MHz | JP: 2412 — 2472MHz
EpEElE
Frequency step 2.4GHz 11b/g/ng 5 MHz
Vv oF—KZL—F 11b 1, 2, 5.5L, 5.5S, 11L, 11S Mbps
Link Data Rate 11g 6,9, 12, 18, 24, 36, 48, 54 Mbps
1llng MCSO0,1,2,3,4,5,6,7 -
ZERR 11b DSSS(DBPSK,DQPSK,CCK) -
Modulation type 11g/ng '(\)/II;DI\/I(BPSK,QPSK,16QA|\/I,64QA _
. yp AES 128 bits
engine

NOTE1 | E/#tst a3 — FiZ>uLT (For Country / Region code)

EYa—ITIET 74 FTE/MIE D - FE L TOX0000 AEAINTVWET, EV 2 —/LDO— R
ICKRZANICEYVEREDOI—FICEEMX TIFERACLETL

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.

© silex technology, Inc. Date : February 06, 2019
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3.6. E#R LAN X{S{t# Wireless LAN Transmitter specifications

Operating temperature

Specifications

fiime Modes Min. Typ. Max. Ut
XEBN 11b US Ch.1 1-11Mbps +11.5 | +14.0 | +16.5 dBm
Transmit Power US Ch.2-Ch.3 +11.0 +13.5 +16.0 dBm
Typ.=Target Power US Ch.4-Ch.6 +10.5 +13.0 +15.5 dBm
US Ch.7-Ch.8 +10.0 | +12.5 | +15.0 dBm
US Ch.9-Ch.11 +9.5 +12.0 | +14.5 dBm
EU Ch.1-Ch.13 1-11Mbps +12.5 | +15.0 | +17.5 dBm
JP Ch.1-Ch.13 1-11Mbps +13.0 | +15.5 | +18.0 dBm
11g US Ch.1 6-54Mbps +9.5 +12.0 | +14.5 dBm
US Ch.2-Ch.10 +10.5 | +13.0 | +155 dBm
US Ch.11 +7.5 +10.0 | +12.5 dBm
JP Ch.1-Ch.13 6-36Mbps +14.0 | +16.,5 | +19.0 dBm
48-54Mbps +12.0 | +145 | +17.0 dBm
EU Ch.1-Ch.13 6-36Mbps +13.0 | +15.5 | +18.0 dBm
48-54Mbps +12.0 | +145 | +17.0 dBm
11n US Ch.l MCS0-6 +9.5 +12.0 | +14.5 dBm
20MHz MCS7 +7.5 +10.0 | +12.5 dBm
US Ch.2-Ch.10 MCS0-6 +12.0 | +145 | +17.0 dBm
MCS7 +7.5 +10.0 | +12.5 dBm
US Ch.11 MCS0-7 +7.5 +10.0 | +12.5 dBm
JP Ch.1-Ch.13 MCS0-4 +14.0 | +16.5 | +19.0 dBm
MCSb5-6 +12.0 | +145 | +17.0 dBm
MCS7 +7.5 +10.0 +12.5 dBm
EU Ch.1-Ch.13 MCS0-4 +13.0 | +15.5 | +18.0 dBm
MCSb5-6 +12.0 | +145 | +17.0 dBm
MCS7 +7.5 +10.0 | +125 dBm
Transmit power uncertainty (Operating temperature)
Specifications
[tems Units
Modes Min. Typ. Max.
FBERIBEEEFICE S
SE= /8T — DT & 802.11b 1-11Mbps -1.5 - +1.5 dB
Power uncertainty due to 802.11g 6-54Mbps 15 | - | +15 dB
environmental conditions
HIBE, TR 802.11ng MSCO0-7 -1.5 - +1.5 dB
Temperature, Power supply
Frequency accuracy (Operating temperature)
Specifications
ltems Units
Standards Min. Typ. Max.
B RS E
Frequency accuracy 11b/11g/11ng -20 0 +20 ppm

© silex technology, Inc. Date : February 06, 2019
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3.7. ERR LAN Z{S{t# Wireless LAN Receiver specifications

Operating temperature

_— Specifications e
Modes Min. Typ. Max.
RNRERE 11b 1Mbps - -89 -80 dBm
Receiver minimum (FER<8%) 2Mbps - -88 -80 dBm
Sensitivity 5.5Mbps - -87 -76 dBm
2.4GHz 11Mbps - -84 -76 dBm
11g 6Mbps - -88 -82 dBm
(PER<10%) 9Mbps - -87 -81 dBm
12Mbps - -86 -79 dBm
18Mbps - -84 =77 dBm
24Mbps - -81 -74 dBm
36Mbps - =77 -70 dBm
48Mbps - -73 -66 dBm
54Mbps - =12 -65 dBm
11ng HT20 MCSO0 - -88 -82 dBm
(PER<10%) MCS1 - -86 -79 dBm
MCS2 - -84 =77 dBm
MCS3 - -80 -74 dBm
MCS4 - -76 -70 dBm
MCShH - =12 -66 dBm
MCS6 - -70 -65 dBm
MCS7 - -69 -64 dBm

© silex technology, Inc. Date : February 06, 2019
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3.8. ®ma—F &KBiEHEE Product code and functions

BREARELEFY ST 7Lz TOHEAEEERLET,

Usable combinations of chip version and firmware version are shown in the table below.

Product Code Post fix number Q.CA4OOZ.1X Flrmvyare Interface
Chip version version
ZXE04029 Hosted/SPI
ZXE04030 SX-ULPAN-SB-2401 BL3A 334 or newer SPI

4. {SS#* Signal pin specifications

4.1. v EE Pin locations

Bottom View

© silex technology, Inc.
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4.2. Hosted/SPl €—F {§&5{# Hosted/SPI mode signal descriptions

NuF;:]T)er Pin Name Type DoI{nOain Descriptions

1 HSPI_CLK ] VDD33 | Host interface slave SPI : SPI Clock

2 HSPI_MISO DO | VDD33 | Host interface slave SPI : SPI Data output

3 HSPI_INT DO | VDD33 | Host interface slave SPI : SPI Interrupt

4 HMO DI VDD33 | 7— X b F vy TFH T 3, Bootstrap option pin. See §4.4.

5 HSPI_MOSI DI VDD33 | Host interface slave SPI : Data input

o [rsrvosn | or [voosa |t st e 0 e

! CHIP_PWD_L Dl Vb33 L)o‘vbv Xcl;ij/éefkejs&(;slig;a}rIjl_qc:j/ii;ije\yPZIT—jszzht?é module. b6kohm.

8 VDD33 P NA +3.3VDC

9 VDD33 P NA +3.3VDC

10 VDD33 P NA +3.3VDC

11 Reserved NA NA Open % {%#F, Leave open.

12 Reserved NA NA Open % {%#F, Leave open.

13 VDD33 P NA +3.3VDC

14 Reserved NA NA Open %1%, Leave open.

15 Reserved NA NA Open %1%, Leave open.

16 Reserved NA NA Open % {%#F, Leave open.
Open #1&#, 7— FR FSv7F T arvEey, §448R, REKEY 2
—IVATTNE T v 28k 7 M TTILE T U E5ICREL # 300 kohm,

17 Reserved NA NA Leave open. Bootstrap option pin. See §4.4. Pull-down on the module
when boot-up. After boot up, software reconfigures as pull-down signal.
Approx. 300kohm.

18 Reserved NA NA Open % 1%#F, Leave open.

19 Reserved NA NA Open % {%#F, Leave open.

20 Reserved NA NA Open % {%#F, Leave open.

© silex technology, Inc.
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NuFr>T|1rt])er Pin Name Type Dcig%in Descriptions
Open % &FF, REMBREY 2 — L ETLT v FESITEE. # 300 kohm,

21 Reserved NA NA Leave open. After boot-up, software configures as pull-up on the module.
Approx. 300kohm.

22 | Reserved NA | NA | Open &R
Leave open.

Open % 1{3#F, BB EY 12— ETILT v FESIZET, #9300 kohm,

23 Reserved NA NA Leave open. After boot-up, software configures as pull-up on the module.
Approx. 300kohm.

TFBE7+3.3VDC, EEY v SILAT,
#EAEY v T LRI < Average input level +/- 15mV
24 VDD33_A P NA Analog +3.3VDC. Need low ripple input.
Recommended ripple level < Average input level +/- 15mV
7+ R +3.3VDC, BIEY v SILAA,
#EAEY v T L RJL < Average input level +/- 15mV
25 VDD33_A P NA Analog +3.3VDC. Need low ripple input.
Recommended ripple level < Average input level +/- 15mV
Open 2#13%%F, 7— bR b7y 7H 7> avEy, §4.458, REBFEY
—WVATTLVT Yy 7% Y 7 M TT LT v F1ESICERE.HI 300 kohm,

26 Reserved NA NA Leave open. Bootstrap option pin. See $§4.4. Pull-up on the module
when boot-up. After boot up, software reconfigures as pull-up
signal.Approx. 300kohm.

27 Reserved NA NA Open Z{&#F, Leave open.

Open 2#13%%F, 7— bR b7y 7H 7> avEy, §4.458, REBFEY
—VRTNT v 7,
#3300 kohm, EENBY 7 MCTHETILESITEE,

28 Reserved NA NA Leave open. Bootstrap option pin. See $§4.4. Pull-up on the module
when boot-up. Approx. 300kohm. After boot up, software reconfigures as
non pull signal.

Open #1®%, 7—bX Sy 7FH 7 avEy, §4458, REBBEY
—WVAZNLT v 7, #1300 kohm, EEIMEY 7 MCTITIMESITERE,

29 Reserved NA NA Leave open. Bootstrap option pin. See § 4.4.Pull-up on the module when
boot-up. Approx. 300kohm. After boot up, software reconfigures as non
pull signal.

30 IOT_MODE_EN | DI VDD33 | VDD33 IZ##t, Connect to VDD33.

© silex technology, Inc.
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a Pin Name Type /0 Descriptions
Number YP€ | Domain P

31 Reserved NA NA Open % &%, Leave open.

32 GND P NA Ground

33 Reserved NA NA Open % &%, Leave open.

34 Reserved NA NA Open % &%, Leave open.

Open %#13#, BB EY 12— ETLT v SEFIZHKE,
#9300 kohm,

£ Reserved NA NA Leave open. After boot-up, software configures as pull-up on the module.
Approx. 300kohm.

Open Z1R#5, BEBREY 1 —LETILT v FESICKRTE,
#9 300 kohm,
36 Reserved NA NA Leave open. After boot-up, software configures as pull-up on the module.
Approx. 300kohm.
+ S S v i S =08
37 Reserved NA NA Open %1%, 7— X I\7' /7.71'7/3 v, §4.5 58,
Leave open. Bootstrap option pin. See §4.5.
+ S S v i S =08
38 Reserved NA NA Open %1%, 7— X I\7' /7.71'7/3 v, §4.5 58,
Leave open. Bootstrap option pin. See §4.5.
Open #1%%, 7— bR S v 7 H T a vy, §45 51, REBEY 2
—LVARTLE T, # 300 kohm, REEIEY 7 MM THTIVEFITERE,

39 Reserved NA NA Leave open. Bootstrap option pin. See §4.5. Pull-down on the module
when boot-up. Approx. 300kohm. After boot up, software reconfigures as
non pull signal.

40 Reserved NA NA Open Z &%, Leave open.

Pin . /0 .

Number Pin Name Type Domain Descriptions
EPGND grxflfrfjd GND| NA | Ground. # k412 16 ffl. x16 on the bottom side.
NOTEL: CHIP_PWD_L #B< BT 2 —ILARTLTy F/Z7 55, LU Pin 4 & Pin 6 IAD

Bootstrap pin &, U+t v FEBRE(Low > High) AZEIEASD KT 7% LEWTLIEE L,
(Open/Floating F7zlgNA 4 =& RELTLIEE L, )

Pull-up/down signals on the module when boot-up except CHIP_PWD_L and bootstrap pin
except pin 4 / pin6 must not be driven by peripheral circuit when reset signal is released

(Low > High). (Open/Floating or High impedance is recommended.)

© silex technology, Inc.
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4.3. 10 E% 1/0 Domain definitions
Symbols Descriptions
DIO CMOS WA mT Y RIES
CMOS bidirectional digital signal
DI CMOS 7Y &ILA > 7y b
CMOS digital input
DO CMOS ¥ &ILT7 7 7w b
CMOS digital output
oD CMOS #—7> FL A vHAHES
CMOS Open Drain output
==
P EE;/)?
Voltage supply
g7 F
GND Ground
RER
NA Not applicable

4.4, 7—FRMF vy FTH+7< a3 Bootstrap configurations

Pins Reserved Hosted/SPI mode Reserved Reserved
HMO (Pin 4) 0 0 1 1
HM1 (Pin 6) 0 1 0 1

FOMDT— bR Ty TF T3 E VT,

Uty MMERE(Low > High) ASEEA SO K74 7% LA

WTLEEL, (Open/Floating £\ A A E—X X ELTLEEL, )WNRIFUTDES,
The other bootstrap option pins must not be driven by peripheral circuit when reset signal is released
(Low > High). (Open/Floating or High impedance is recommended.) Bootstrap pins are shown below.

Pin # Hosted/SPI Logic level
1 HSPI_CLK NA
2 HSPI_MISO NA
3 HSPI_INT NA
17 Reserved NA
26 Reserved High
28 Reserved High
29 Reserved High
37 Reserved Low
38 Reserved NA
39 Reserved Low
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5. 4 2—7 x4 R/24 v 7{EHk Interface / timing specifications

5.1. SPI{t#k SPI Interface specifications

Slave mode
HSP1_CLK "
"
HSP|_MOS| i ;
HSPI_CS  Not valid Not valid
—
HSPT_MOST " ‘Not valid  Valid /" \ ot vallid "
i\ Toouy (ax) \5 LTO_DLY (min)\i
Symbols Descriptions Min. Max. Units
Fex glcil;yffejc?lj)eiffy 0 48 MHz
T glcil‘(ylgvvlc‘i;,:ni%ﬁaﬁ 83 B ns
T g|cit‘<yh7igﬂi§iwjﬁaﬂ 83 B ns
S) 7 [/
T | Lot reeime - 2 ne
S) 7 [/
T | Gock tall time H%ff B 2 ns
Tisu I)n\gljj;bs;/tl];p}ﬁti\r\izH#F‘Hﬁ > - ns
Tin ﬁ:gﬂj ol tima. ° _ ”
To oy é\ujtjpiju%t% He_iIIaFIEE time 0 ° ns
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5.2. /x7—0N/OFF, Yty k%24 2% Power on/off and reset timing

Hosted/SPIl mode

VDD33 /
CHIP_PWD_L L/
i : Ts E
o
Symbols Descriptions Min. Max. Units
T, VDD33 H'+3.3V @ 90%(CE)ZET % F TR, _ o5 ms

Rise time of VDD33 to 90% of +3.3V.

VDD33 »*+3.3V @ 90%(ZE)E L TH » CHIP_PWD_L A1 0.5 *
VDD33 ICEET % £ TORM,

Time from VDD33 reaching 90% of +3.3V to the level of CHIP
PWD_L going above 0.5 * VDD33.

T+ T BFfEl, Z0HARIE CHIP_PWD_L @ L ~NJLix 0.5 * VDD33 Kz 52 &,
Te The value is T, + T;. During this time, the level of CHIP_PWD _L should stay below 0.5 *
VDD33.
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6. EAME Standards Compliance

6.1. #1E—E Standard list

BERIE
Standards conformity
= |[EEE802.11-2012

BRI
Law regulation compliance
» BARERE (MIC)
AERAARAIEE 2 X 1 EE 19 (Ri/ TH)
Japan Radio Law (MIC)
Article 2 Section 1 Number 19  (Master/Station mode)
Certification number: 007-AC0240

» FCC Partl5 (Subpart C)
(2.4GHz #HH/ 71 Master/Station mode)
ID: N6C-SXULPAN

= |C RSS
(2.4GHz $H#%/F1% Master/Station mode)
ID: 4908A-SXULPAN

= CE ETSI (EN 300 328) (fR#4/F14% Master/Station mode)
(2.4GHz #H1%/ 1% Master/Station mode)

= CE RoHS Directive

34i5E Countries

= Asia
- Japan
= North America
United States
Canada
= EU

. Date : February 06, 2019
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6.2. #RF7>5TF+ 1Y RXF Recommended Antenna List
2.4GHz MIC FCC ETSI
Antennas Vendors
Gain No.19 Subpart-C EN300328
SXANTFDB24A55-01
Silex +2.1dBi v v v
(On-board antenna)
H2B1PC1A1C (AA258)
Unictron +1.8dBi v v (4
(Include cable loss)
H2B1PD1A1C (AA222) ] .
Unictron +2.6dBi v - -
(Include cable loss)
1000418
Ethertronics +2.5dBi v - -
(Include cable loss)
ANTDC-081A0
Sansei-Denki +2.0dBi v - -
(Include cable loss)
ANTDP-027A0
Sansei-Denki +1.5dBi v - -
(Not include cable loss)

NOTEL: | 2N o DFREEIL silex #HEET > T F DABINTY, BL. silex DHERT7 > TFaEAL T zEL
THEBEEROTRE, £/dsilex BE 7 A NUNZE S HEISBRAEABRY’DEICH 2RI gEEN
HY)xd,

The above certification is effective only with the silex recommended antennas. 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 Fit I FEREREETOHRIVETT,

EMC certification of each country might be required as the final product.
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7.

#i A4 Mechanical Specifications

Top view Right angle view
220 mm
20.00 mm +/-0.25 +/-0.25
200 mm 4.20 mm
fﬁ(: +/-0.10,  +/-0.10 0.80 mm|
+/-0.10
0.15
L) | |Me——0 = =l
T 7N
+E . ‘[f:&_; ) UQ O0I-ACD240
E € W — J\J
0 @ Hode | : SE-ULPAN
Made in Japan
MJOGOO
FGG 1D : MEC-SHULFAN
IG - 48085-SHULPAN
8i lex technology, Inc.
Bottom view
Ew 1.70 mm 1.00 mm
= $ +/-0.15 +/-0.05 930 m
w0~
e
Ew
s EERRRUNEERN
~
ot
B = B H B A=
O =
sai= B B B A=
-+ - -
[ | st
= =ENE EE=
£ [ | | |
g3y = =
= = B H B A=
ge| E8
~E|l 81 ElRNERNERN

0.60 mm 2.00 mm 3.00 mm 1.00 mm
+/-0.05 +/-005 +/-0.05 +/-0.05

Other 1.00 x 1.00 pads are exposed ground pads.

UFL %7 2#8ESE  :2.9mm Max, 3.4mm Max, 4.1mm Max (H2B1PC1A1C : 3.4mm Max)
Height with U.FL Mating
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8. < —xrJ{# Marking specifications

AN

- ﬁms-ﬁmm
A

Wode! : SX-ULPAN
Nade in Japan

FGC 1D : NSC-SXULPAN
I : 4308A~SXULPAN

Chip version Serial No.
Product Code Product name indication prefix
ZXE04029 SX-ULPAN-SB-2401 B M)J
ZXE04030 SX-ULPAN-SB-2401-SP

© silex technology, Inc.
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9. #mY X F Components composition List

SX-ULPAN-SB-2401
Categories ltems ZXE04029 ZXE04030 Remarks
(Reel) -SP(Reel)
Board Main board 1 1
Label Packing Bag Label 1/500 1/10
Caution Label 1/500 1/10
Packing Label 1/500 1/10
Carton Label 1/3500 1/70
Accessory Humidity Indicator 1/500 1/10
Packing Packing Box 1/500 1/10
Carton Box 1/3500 1/70
Aluminum lamination bag 1/500 1/10
Reel Set 1/500 1/10
Silicagel 2/500 2/10
NOTELl: | 7> T FH x4 7> a >~ T3, Antennais optional.

NOTE2:

S/ EER T NIVIIHEN P BWIGE, TNICEDEZRRICKEY £7,
If the set box / set box label is small quantity, it will be on the combined contents of it.
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10. #@&a{t# Packing specifications

Reel Spec

33.4x1 =3

o bl
15 8 —
2 a
37.4%1
Center dimension
U — Al — I LR
C————
Reel side - -. -
NZAME0 HoE L
oo
Label side
Y —/ Al — BIH L5
} 59 &
Reel side U — &R
500mm 1A 500mn 2t '\
Tailer Product Reader
More than 500 More than 500
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Taping Spec
o
.H
uy
- 1=0.23 r: P2=2.0£0.1 PO=4.0+0.1
W DO=21.51"
B fe s 3¢ e ¢4 ¢ 44 ¢/
- g — | | '
1 1 ! |
) T o |
A o ) | | \
H -+ ] ™Y ~ Y \
o e 1 T -t t - \
ik N A . |
] “ - | | I |I
l l! f
1 L]

/ ,f'_"f
J;'%EBEBH&E%H&G)EBG&QIG&Q

065
. KO=3%0.1 AD=153+0.1[,
Packing Spec
Label
Aluminum lamination bag
===
(=]
Reel &y [_j;\ N
Silicagel umidity Indicator
Label
Vi
Packing Box / /
E= /7
.P/_:I-' . ;
A Label
Carton Box
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Label Spec
RS
- k-/ ~,
( ZXEQwotekx )
I:II:II:I 'l'gl ANk P ﬂﬂﬁ'r@, =5
Bl % | SX-ULPAN-SB-2401 ¥ N
B OB | e
O kN W52/W53 {TEAIZ LD L —
BACORMIEAIESh TV ET ZIX"MR T
SETH [YYYY/MM/DD N "
g = W [d e A A
A B, TRT:
g e oo TR [T
4-R1
A
. LEVEL
Caution
This bag contains
MOISTURE-SENSITIVE DEVICES
1. Calculated shelf life in sealed bag: 12 months at <40°C and
<90% relative humidity (RH)
2. Peak package body temperature: 250 ‘C
3. After bag is opened, devices that will be subjected to reflow
solder or other high temperature process must be o]
o
a) Mounted within: __ 168 hours of factory conditions H
<30°C/60% RH, or o
b) Stored per J-STD-033 i
4, Devices require bake, before mounting, if:
a) Humidity Indicator Card reads >10% for level 2a - 5a
devices or >60% for level 2 devices when read at 23 + 5°C
b) 3a or 3b are not met
5. If baking is required, refer to IPC/JEDEC J-STD-033 for
bake procedure
Bag Seal Date: ___Dec/12/2018
Note: Level and body temperature defined by IPC/JEDEC J-STD-020
IPC-033¢-3-4 Y
100 0.5
<€ »

. Date : February 06, 2C
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11. {EFEMER Reliability test

Requirements

Test items Standards Descriptions
Electricity Appearance
DC B - BREE3.0V ~ 3.6 VTEIE, BErlBe
DC Voltage Expose to 3.0 V to 3.6 VV and confirm DUT is working. Workable NA
BELERR - 20°C/ HA £ DBUE T TEHE, BEATEE
Temperature rise Change temperature 20°C/ H or more and confirm DUT is working. Workable NA
R MR - TER&MTEM, Expose to the following conditions.
Temp humidity Standard test[=: Ramp] (Hr:Min)
cycle Step 1 2 3 4 5 6 7 8 9 10
°C 425 | = | 40 | = | v0 | = | 40 | = | 485 | 485
%RH | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | 95
Time | 005 | 0:30 | 4:00 | 1:00 | 2:00 | 2:00 | 2:00 | 1:00 | 2:00 | 6:00
B P B T e = T I O s
r
Step 11 12 - - - - - - - -
c = | w5 | - - - - - - - -
%RH 50 | OFF | - - - - - - - -
Time | 100 | 0:10 | - - - - - - - -
Pove I:> +25 - - - - - - - -
r
Bh{FRI&E A
Extended test[=: Ramp] (Hr:Min) Workable
Step 1 2 3 4 5 6 7 8 9 10
°C w25 | = | 40 | = | w0 | = | a0 | = | 90 | +90
%RH | OFF | OFF | OFF | OFF | OFF | OFF | OFF | oFF | 10 90
Time | 0:05 | 1:00 | 200 | 1:00 | 2:00 | 1:00 | 400 | 1:00 | 2:00 | 1:00
P s |2 a0 |2 o0 | 2| a0 | 2| a0 | se0
.
Step 11 12 - - - - - - - -
c = || - | - -1-1-1-1-1-
%RH 90 30 - - - - - - - -

Time 6:00 1:00

Powe +25

© silex technology, Inc.
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Requirements

Test items Standards Descriptions
Electricity Appearance
EREFHAR - -0 COTETCHIET 2 &, BIFREE NA
Functional cold temp Workable at -40°C Workable
R R - +105°CIRIE T C8RMNET 5. T 0%, ERC2HMKET 5, HRIcES BEEL
Heat resistance Expose at +90°Cfor 8 hours. Leave at room temp for 2 hours after taking out from chamber. Spec in No
damaged
R - -A0CERET T8MMMETY 5. 0%k, ERT2HHEKET 5. fHRIcES BEEL
Cold resistance Expose at -40°Cfor 8 hours. Leave at room temp for 2 hours after r taking out from chamber. Spec in No
damaged
ERERE LR AR - +85°COBNELIRHADRELMNETY 2. EHRD NA
Device temp rise Measure temperature on each device with exposing at +90°C. HERICES
Device spec in

© silex technology, Inc.
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Requirements

Test items Standards Descriptions —

Electricity Appearance
REE TR 1SO 4180 REFERET0ecmOBE LV ADIRISEF &5, (6E, 3. 1#) HERICES BEEL
Drop with package JIS Z0200Level Il Drop with the package from 60cm height to the wood board. (6 faces, 3 edges, 1 corner). Spec in No damaged
EER MIL-STD-202 BANEE = 50g, HIR = 11ms, B = N— 7491 Vi, HEZ = 11.3ft/sec fHiIcES BEEL
Unit shock Method 213B Condition A | Peak g's = 50g, Duration = 11ms, Waveform = Half-sine, Vi = 11.3ft/sec Spec in No damaged
REhLER MIL-STD-202 BAMEE = 20g, 10 <> 2000HzTX/Y/Z8 A 124204, 12[EI%HE, IR ICES BEEL
Unit vibration Method 204D Condition D | Peak g's = 20g, 10 <> 2000Hz at 20min/cycle for each X/Y/Z axis, Perform 12 times Spec in No damaged
REGHESR MIL-STD-833) Step 1 (Z38) = Step 3 (Ei8) % # ViR, HgicEs BEEL
Thermal shock Method 1011.9 Cycle, 200 Cycle, 1000 Cycle & ICENF%RER, Spec in No damaged

Repeat Step 1 (High temp) = Step 3 (Low temp)
Check performance at 10 Cycles, 200 Cycles and 1000 Cycles.
194 738Y DRF v 7 Step of 1 Cycle [=>: Ramp]

Steps 1 2 3 4
Temperatur +100 0
= =
e +10/-2°C +2/-10°C
Time 2 - bmin < 10sec 2 - bmin < 10sec
Power OFF OFF OFF OFF

Criteria Descriptions
BEmEL AREANRICBENENC &,
No damaged No damage on the appearance after test.
THRICEE §3BIF B AERI-T L,
Specin Meet to specificationsin §3.
B {FRTRE ABRPEENERTED Z &,
Workable Can confirm working during test.
BEHROMTIRICES BT NA ZEKEOMERER -T2 &,
Device spec in Meet to operation temperature range of each device.
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12.

fEHALED;FE Notifications

AEGDOMERRIE, §6 | %Héﬁﬁﬂ ALTUVETH

LUF DGE RN EE A B ATEEED 37) U £9,

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

O86.1C8BIT 27 v T FUNEFE S BE.

In case this module is used with different antenna from the antenna list of §6.

(1§6.12381F 2 ELULTFE S5 B4

In case this module is used in the different country from the list of §6.

URAOFEHFIDELRSGE,

In case the certification must be renewed.

AR 24CGH: FOBRK T IHA L § 5 i @BEKTT,
This module uses 2.4GHz band radio.

Zliizuu IT—REBEFHIE~ DAL ZE B :Eﬁ;ﬁré’ nizymch . mEHER. RFOHE. SEBEER
22 (Class I, IV), &EHENE ¥V T HBRE @&b’cmbv}(‘i@@ﬁiﬁ@ mEBEZERIN DB
ORAAZE BRI LM TIEHY) A, E%’I%%Ekfﬁﬂi&t BRIZEEREER Y 7 X ICARELS BMVED

BLLEIW,

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 Ill, 1V), and high reliability security instruments or any other devices
required extremely high reliability and quality. In case embedded into the medical instrument,
please ask to silex despite the medical class.

AEURBEIBREERE L TBEZITVETOT, BE=F~OBERFBZH<AICEEF 2 Y T4 1CFET
DEREEEBN-ZCEEZBMIERLET,

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

Zﬁizuu i%ﬂ)&%’\% .Ltﬂﬁ/‘? ’C—g_ Kizl:m@“zﬁb\ #‘II%% _"‘EE@F@J: %ﬂﬂgﬁﬂ_ﬁf&ﬁznuf @;;ﬁﬁ
ABBEOWLET, X, AEREBERTO EMC BIEIIERL THEY FHADT, AEREELHE
HAATERIZRETD EMC SBRDOEE. RUFBARFZITOLENHY £7,

As this module is an embedded purpose radio module, please understand functions and features of
this module, and evaluate as the end product containing this module. Also, as evaluation of EMC
conformity of this module has not been performed, EMC conformity evaluation and application must
be performed with the end product containing this module.

AEURNMERT 2B|EFEHICEVT, A—ARETEZABET EE~NDOFE, XIXEHMLOEELT
T2BEDHY FTOT, RBICBVLWTIEISERNICREBOAETZEREL T7ZI 0,

This module will effect to some other device or be affected by the some other device using the same
frequency band. Please investigate the environment to use this module beforehand.
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0 ARERIIOVWTHBECHEEITI EBREICEDVWI AT ZZIT2ENHY £9,
Disassembling or modifying the radio module shall lead to punishment based on radio law.

0 ABRIIHEFOHBHIBER LIEAAHEY 2—ILTT, *”ﬁ:%ﬂn_&ﬁﬁ IFEER (RERICITFHES
ICHVWEBERT NARZFERALTBY £9) ©XH., ZTOMHEFICIEI+HFERVET,
As this module embedded module has the exposed connectors or components, please be careful for
electro static, condensing, dusts and something damages the module.

® [FEITR—BERHFEZEIMOEREIREZFEIHE., UTICFHITIELTL/IZE 0,
In case using the other wireless devices using same frequency band around this product, please take
care below.

1. 24GHz #(ERT 2 I1E. KEY 2 — L OFLEAKEHED 5 +/- 25MHz (5Ch) U EDERE% & 1T TERT
DT ENERINETS,
It's recommended that the frequency separation from the center frequency of this module must be
+/-25MHz(5ch) or more in 2.4GHz.

2. BRIETF v AR UOFEREF v FILOESANICIETDERL T REZHITARBEZREL TLZEI L,
24GHz BT v 2L LR/ - 25!\/|Hz(5Ch) FEREEET v 2L o FLELREL +/-25MHz(5Ch)
Bk
Should be considered on the signal input level from the adjacent channel and the Non adjacent
channel and avoid jamming.
2.4GHz: Center frequency +/-25MHz(5Ch), Non Adjacent channel : Further than Center frequency
+/-25MHz(5Ch)

XIEEE802.11-2012 =18
Refer to IEEE802.11-2012 standards.

o NEMALDANIE, TV TFT5Av%E2EH 24GHz FT-20dBm LU TF & L TLZE 0y,
Input level from the opponent device must be -20dBm or less at 2.4GHz with including antenna gain.
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13. #8& A 7> 77 1E8E Appendix -A Antenna performance

SX-ULPAN On board printed antenna performance

Y
\\\f

XY

Frequency (MHz) 2412 2442 2472
Peak (dBi) -2.37 -1.02 -0.76
Ave (dBi) -5.64 -4.24 -3.70
ZX

Frequency (MHz) 2412 2442 2472
Peak (dBi) -0.04 0.03 0.11
Ave (dBi) -5.01 -4.91 -4.78
YZ

Frequency (MHz) 2412 2442 2472
Peak (dBi) 1.91 2.12 2.06
Ave (dBi) -4.47 -4.45 -4.55
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XY

90° 270°

180°
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i
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ZX

ZX - 2412 MHz

ZX - 2442 MHz
o

i

Iy

I
il

180

ZX - 2472 MHz

180
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YZ

YZ-2412 MHz

YZ-2472 MHz
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14. {38 B SMT Y 7 R —% Appendix -B  SMT reflow profiles

AHEE ML, Sn/Ag/Cu Pb-Free N XA FERLIHEEDH DT, FHTAHINVXOBEICL TR

BT H T EaMRLES,

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

solder type.

Sn/Ag/Cu Pb-Free Assembly

Profile Feature Parametric i Ty(;ondltlol\ﬂzx Units
Average ramp-up rate T toT, 0.5 - 1.5 °C/Sec
Preheat Temperature Ts,,;, 150 - - °C
Temperature Ts,,,, - - 200 °C
Time t, 60 - 120 Sec
Time maintained above Temperature T4 217 - - °C
Time t 4 30 - 60 Sec
Peak Temperature T, 240 - 250 °’C
Time within 5°C of Actual Peak | t, - - 20 Sec
Temperature
Average ramp-down rate - 1 - 3 °C/Sec
Time 25°C to Peak Temperature - - - 8 Minutes
tp Critical Zone
TLto TP
Te
I Ramp-up
T
—~ / L
e J
E Tsmax
% Tsmin
= ts Preheat time ‘
25
Time 25°C to Peak Time o)

Profile Data
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@ : HEERERA > b

Recommended measure point

@® RF baseband IC (Inside)

@ RF component (Surface)
Substrate (Surface)

® Metal Lid (Surface)

N
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