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1. RSEBE Product overview

SX-59HLS-EVK |& SX-59HLS o RFFF A — K T,
USBA Y R—T A RAXTR%EFEHBLET,

SX-59HLS-EVK is an evaluation board for SX-59HLS and has the USB interface.

f 2 E S SKU 844 Product Name
ZXEQ04104 SX-59HLS-EVK
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2. #AY R P Component List

- 4% 5 ~JL Carton box Label

2% Name #E Qty. &% Remarks
=R EM PCBA 1
vy b7y 7 KF¥FaX vk Setup document 1
E%EF Packing box
- ¥E&HM cushion
- {E%F8 5 ~JL Packing Label 1
- B3 ERIELR Anti-static Bag
- (1B %% Accessories Bag
&% Carton box 1/20
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3. n—=F9x77R8vy 7 Hardware block diagram

SX-59HLS-EVK BLOCK DIAGRAM

UsB

Micro USB CN GPIO[0]

Type AB GPIO[4
(ART) amn Regulator GPIO[7

5V to 3.3V GPIO[8]|

: SX-59HLS
Micro USB CN UARTO UARTO

T AB
¥PE UART1 TEST UART1
HEADER
UART2 L UART2
FT4232H - (UART %3

ITAG)

ITAG

All of GPIO pins

TEST HEADER
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4. A #XE Appearance

< 70.0mm >
A
€ l
€ E
:nr T
v

SX-B9HLS-EVK
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5. EiR{t# Board specifications

5.1. —f&{t# General specifications

B
BEH Items {E#% Specifications % Remarks
Units
A2 —=7x42R
USB - Micro USB Connector typeAB
Interfaces
®e 23.3 T
Weight ' ¢ e
& 70 x 45 x 18(mm) W x HxD
mm
Dimensions N7 +0.15 Tolerance £0.15 Excluding short plugs

52. A4 »%—7 x4 XMtk Interface specifications

USB Connector
Type AB : ZX62-AB-5PA

CN1,CN2
Pin Signal name Level Description
1 VBUS Power 5V*+5%
2 D- 1/0 Zdiff=90
3 D+ 1/0 Zdiff=90
4 ID -
5 GND Ground
Header pin for SX-59HLS
CN3
Pin Signal name Level Description
1 GP1026 1/0
2 GP1025 1/0
3 GP1020 1/0
4 GPIO17 1/0
5 GPIO16 1/0
6 GPIO18 1/0
7 GPIO19 1/0
8 GPIO14 1/0
9 GPIO11 1/0
10 GPI109 1/0
11 GPIO1 1/0
12 GP1040 1/0
13 GPI031 1/0
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14 GPI1030 1/0
15 GPI033 1/0
16 GPI1032 1/0
17 NC
18 NC
19 3.3V Power
20 GND Ground
CN4
Pin Signal name Level Description
1 ADC_0 1/0
2 ADC_1 IA
3 ADC_2 IA
4 ADC_3 IA
5 ADC_4 IA
6 ADC_b A
7 GP1027 A
8 NC -
9 3.3V Power
10 GND Ground
11 WAKEUP | keep open
12 GND Ground
13 32K_0SC_OUT OA 32 KHz crystal oscillator output
14 NC -
15 32K_0OSC_IN A 32 KHz crystal oscillator input
16 NC -
17 CHIP_PWD_L | pull-up on the module 100kohm
18 GND Ground
19 3.3V_FT Power
20 NC -
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To connect FT4232HL and SX-59HLS for JTAG/UART

CN5

MEIZIG U T pinl & pin2, pin3 & pind - -

- &3 — hIETEA,

Pin Signal name Level Description

1 UART1_CTS 1/0 connect FT4232HL
2 GP1022_UART1_RTS 1/0 connect SX-59HLS
3 UART1_RTS 1/0 connect FT4232HL
4 GPIO21_JTAG_RST/ 1/0 connect SX-59HLS

UART1_CTS
5 UART1_RX 1/0 connect FT4232HL
6 GPI0O23_UART1_TX 1/0 connect SX-59HLS
7 UART1 TX 1/0 connect FT4232HL
8 GPI1024_UART1_RX 1/0 connect SX-59HLS
9 JTAG_RST 1/0 connect FT4232HL
10 GPI021_JTAG_RST/ 1/0 connect SX-59HLS
UART1_CTS

11 JTAG_TMS 1/0 connect FT4232HL
12 GPIO10_JTAG_TMS 1/0 connect SX-59HLS
13 JTAG_TDO 1/0 connect FT4232HL
14 GPIO13_JTAG_TDO 1/0 connect SX-59HLS
15 JTAG_TDI 1/0 connect FT4232HL
16 GPIO6_JTAG_TDI I/0 connect SX-59HLS
17 JTAG_TCK I/0 connect FT4232HL
18 GPIO12 JTAG_TCK I/0 connect SX-59HLS
19 3.3V Power

20 GND Ground
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ggKmUTpmltme[thpm4---%Va—béﬁfﬁ%o
Pin Signal name Level Description
1 3.3V_FT Power
2 3.3V Power
3 3.3V_FT Power
4 3.3V Power
5 UART2_RX 1/0 connect FT4232HL
6 GPIO2_UART2_TX 1/0 connect SX-59HLS
7 UART2_TX 1/0 connect FT4232HL
8 GPIO3_UART2_RX 1/0 connect SX-59HLS
9 UART2_CTS 1/0 connect FT4232HL
10 GPIO4_UART2_RTS 1/0 connect SX-59HLS
11 UART2_RTS 1/0 connect FT4232HL
12 GPIO5_UART2_CTS 1/0 connect SX-59HLS
13 UARTO_RX 1/0 connect FT4232HL
14 ADC_6_UARTO_TX 1/0 connect SX-59HLS
15 UARTO_TX 1/0 connect FT4232HL
16 ADC_7_UARTO_RX 1/0 connect SX-59HLS
17 DDBUS2 1/0 connect FT4232HL
18 GND Ground
19 DDBUS3 1/0 connect FT4232HL
20 NC -
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5.3. ERMEHk Electrical specifications

R KE Absolute Maximum Ratings

f£#% Specifications i
JEH ltems Unit %% Remarks
Min. Typ. Max. nits
= ENE s
ERRRLGY) -0.30 — | 4525 | v
Main supply voltage
#ERZE{ERMH Recommended Operating Conditions
ft#% Specifications e
IEH ltems E'E_{.M 5% Remarks
Min. Typ. Max. Units
> I
TEREBEGY) +475 | +50 | +5.25 v
Main supply voltage

FIRIREIES L AL Digital logic signal level

85 A — & {£#% Specifications By N
J=]
RH ltems Parameters Min. Typ. Max. Units 5% Remarks
V., '”\%‘li:égh +1.80 | +330 | +346 | V
Input Low
V. Voltage -0.30 0 +0.30 V
Vou Output High Voltage +2.20 - +3.30 V
Voo Output Low Voltage 0 - +0.40 Vv
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5.4 8% LAN —fi%{t#& (Wireless LAN general specifications)

ltems Specifications Units Remarks
F v 74 b Chipset | QCA4012-2 (Qualcomm Atheros) -
/g0 —k US/CA [80000348 — | T 7 # /L Default
Country/Domain code JP 80000188 -
EU 80000114 —
ENE B Band Modes Min Max
gzgiﬂg ange 24GHz | 11b 2412 | 2472 | MHz
11g/n 20MHz 2412 2472 MHz
11n 40MHz 2422 2462 MHz
5GHz 11la/n 20MHz 5180 5825 MHz
11n 40MHz 5190 5795 MHz
Eg’iﬁiﬂéﬁips 24GHz | 11b/g/n 5 MHz
5GHz 11a/n 20MHz 20 MHz
11a/n 40MHz 40 MHz
Uy oF—&L—F |11b 1,2,5.5,5.5S,11L,11S Mbps
Link Data Rate 11a/g 6,9,12,18,24,36,48,54 Mbps
11n MCS 0,1,2,3,4,5,6,7 -
Z AR 11b DSSS(DBPSK,DQPSK,CCK) -
Modulation type 11a/g/n | OFDM(BPSK,QPSK,16QAM,64QAM) -
E51t RC4 128 bits
Encryption AES 128 bits

FIATTEEF ¥ *)L Y X | Operatable channel list

2.4GHz | US/CA | 20MHz | Ch.1,2,3,4,5,6,7,8,9, 10, 11
40MHz | Ch.3,4,5,6,7,8,9

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,

124,128,132,136,140,149,153,157,161,165
40MHz | Ch.38,46,54,62,102,110,118,126,134,151,159

CA 20MHz | Ch.36,40,44,48,52,56,60,64,100,104,108,112,116,132,136,140,149,153,157,161,165
40MHz | Ch.38,46,54,62,102,110,134,151,159
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
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5.5.4E#% LAN iX{S{1# (Wireless LAN transmitter specifications)

Specifications .
ltems Vodes Vi Tvp. Vax Units Remarks

2.4GHz@+25'C 11b US Ch.1-Ch.11 1-11Mbps +145 | +17.0 | +19.5 dBm

JP Ch.1-Ch.11 1-11Mbps +125 | +15.0 | +17.5 dBm

Transmit Power EU Ch.1-Ch.13 1-11Mbps +11.0 | +13.5 | +16.0 dBm

Tvp.=Target 11g US Ch.l 6-48Mbps | +11.0 | +135 | +16.0 | dBm
Power

54Mbps +10.5 | +13.0 | +15.5 dBm

US Ch.2-Ch.10 6-24Mbps +145 | +17.0 | +19.5 dBm

JP Ch.1-Ch.13 36Mbps +12.5 | +15.0 | +17.5 dBm

48Mbps +115 | +14.0 | +16.5 dBm

54Mbps +10.5 | +13.0 | +15.5 dBm

us Ch.l1l 6-36Mbps +125 | +15.0 | +17.5 dBm

48Mbps +115 | +14.0 | +16.5 dBm

54Mbps +10.5 | +13.0 | +15.5 dBm

EU Ch.1-Ch.13 6-54Mbps +10.5 | +13.0 | +15.5 dBm

1lng uUs Ch.l MCS0-6 +10.5 | +13.0 | +15.5 dBm

20MHz MCS7 +9.0 +12.0 | +145 dBm

US Ch.2-Ch.10 MCSO0 +145 | +17.0 | +19.5 dBm

JP Ch.1-Ch.13 MCS1-3 +13.5 | +16.0 | +18.5 dBm

MCS4 +125 | +15.0 | +17.5 dBm

MCS5 +115 | +14.0 | +16.5 dBm

MCS6 +10.5 | +13.0 | +15.5 dBm

MCS7 +9.5 +12.0 | +14.5 dBm

us Ch.l1l MCSO0-4 +125 | +15.0 | +17.5 dBm

MCS5 +115 | +14.0 | +16.5 dBm

MCS6 +10.5 | +13.0 | +15.5 dBm

MCS7 +9.5 +12.0 | +14.5 dBm

EU Ch.1-Ch.13 MCSO0-6 +10.5 | +13.0 | +15.5 dBm

MCS7 +9.5 +12.0 | +14.5 dBm

11lng US Ch.3-Ch.9 MCSO0-4 +10.0 | +12.,5 | +15.0 dBm

40MHz MCS5 +9.5 +12.0 | +14.5 dBm

MCS6-7 +8.5 +11.0 | +13.5 dBm

JP Ch.3-Ch.11 MCSO0 +125 | +15.0 | +17.5 dBm

MCS1-3 +115 | +14.0 | +16.5 dBm

MCS4 +10.5 | +13.0 | +15.5 dBm

MCS5 +9.5 +12.0 | +14.5 dBm

MCS6-7 +8.5 +11.0 | +13.5 dBm

EU Ch.3-Ch.11 MCS0-3 +11.0 | +13.5 | +16.0 dBm

MCS4 +10.5 | +13.0 | +15.5 dBm

MCS5 +9.5 +12.0 | +14.5 dBm

MCS6-7 +8.5 +11.0 | +13.5 dBm
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Specifications .
ltems Vodes Vi Typ. Vax Units | Remarks

5GHz @+25'C 11a US Ch.36-Ch.165 6-24Mbps +8.5 | +11.0 | +13.5 | dBm

Transmit Power EU Ch.36-Ch.140 36Mbps +6.5 +9.0 +11.5 dBm

Typ=Target 48Mbps +45 | +70 | +95 | dBm
Power

54Mbps +3.5 +6.0 +8.5 dBm

JP Ch.36-Ch.60 6-24Mbps | +10.5 | +13.0 | +15.5 | dBm

36Mbps +6.5 +9.0 +11.5 | dBm

48Mbps +4.5 +7.0 +9.5 dBm

54Mbps +3.5 +6.0 +8.5 dBm

JP Ch.64 6-24Mbps | +11.0 | +13.5 | +16.0 | dBm

36Mbps +6.5 +9.0 +11.5 | dBm

48Mbps +4.5 +7.0 +9.5 dBm

54Mbps +3.5 +6.0 +8.5 dBm

JP Ch.100-Ch.140 | 6-24Mbps +9.5 | +12.0 | +14.5 | dBm

36Mbps +6.5 +9.0 +11.5 | dBm

48Mbps +4.5 +7.0 +9.5 dBm

54Mbps +3.5 +6.0 +8.5 dBm

11lna US Ch.36-Ch.165 MCS0 +8.5 | +11.0 | +13.5 | dBm

20MHz | EU Ch.36-Ch.140 MCS1-3 +7.5 | +10.0 | +12.5 | dBm

MCS4 +6.5 +9.0 +11.5 dBm

MCS5 +5.5 +8.0 +10.5 dBm

MCS6 +4.5 +7.0 +9.5 dBm

MCS7 +3.5 +6.0 +8.5 dBm

JP Ch.36-Ch.60 MCSO0 +9.5 | +12.0 | +145 | dBm

MCS1-3 +7.5 | +10.0 | +12.5 | dBm

MCS4 +6.5 +9.0 +11.5 | dBm

MCS5 +5.5 +8.0 +10.5 | dBm

MCS6 +4.5 +7.0 +9.5 dBm

MCS7 +3.5 +6.0 +8.5 dBm

JP Ch.64 MCSO0 +9.0 | +125 | +15.0 | dBm

MCS1-3 +7.5 | +10.0 | +12.5 | dBm

MCS4 +6.5 +9.0 +11.5 | dBm

MCS5 +5.5 +8.0 +10.5 | dBm

MCS6 +4.5 +7.0 +9.5 dBm

MCS7 +3.5 +6.0 +8.5 dBm

JP  Ch.100-Ch.140 | MCSO +85 | +11.0 | +13.5 | dBm

MCS1-3 +7.5 | +10.0 | +12.5 | dBm

MCS4 +6.5 +9.0 +11.5 | dBm

MCS5 +5.5 +8.0 +10.5 | dBm

MCS6 +4.5 +7.0 +9.5 dBm

MCS7 +3.5 +6.0 +8.5 dBm
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Specifications .
ltems Vodes Vi Typ. Vax Units | Remarks
5GHz@+25'C 11na US Ch.38-Ch.159 MCSO0 +7.5 | +10.0 | +12.5 | dBm
Transmit Power 40MHz | EU Ch.38-Ch.134 MCS1-3 +6.5 +9.0 +11.5 dBm
Typ.=Target MCS4 455 | +8.0 | +105 | dBm
Power
MCS5 +4.5 +7.0 +9.5 dBm
MCS6 +3.5 +6.0 +8.5 dBm
MCS7 +2.5 +5.0 +7.5 dBm
JP  Ch.38-Ch.54 MCSO0 +9.5 | +12.0 | +145 | dBm
MCS1-3 +6.5 +9.0 +11.5 | dBm
MCS4 +5.5 +8.0 +10.5 | dBm
MCS5 +4.5 +7.0 +9.5 dBm
MCS6 +3.5 +6.0 +8.5 dBm
MCS7 +2.5 +5.0 +7.5 dBm
JP  Ch.62 MCSO0 +10.0 | +12.5 | +15.0 | dBm
MCS1-3 +6.5 +9.0 +11.5 | dBm
MCS4 +5.5 +8.0 +10.5 | dBm
MCS5 +4.5 +7.0 +9.5 dBm
MCS6 +3.5 +6.0 +8.5 dBm
MCS7 +2.5 +5.0 +7.5 dBm
JP Ch.102-Ch.134 | MCSO +8.5 | +11.0 | +13.5 | dBm
MCS1-3 +6.5 +9.0 +11.5 dBm
MCS4 +5.5 +8.0 +10.5 dBm
MCS5 +4.5 +7.0 +9.5 dBm
MCS6 +3.5 +6.0 +8.5 dBm
MCS7 +2.5 +5.0 +7.5 dBm
Specifications
ltems Units Remarks
Standards Min. Typ. Max.
(F)rs;rﬁir;cgytzfncssgure 11b/11g/11ng /11a/11na -20 0 +20 | ppm
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5.6.#E#% LAN Z{S{# (Wireless LAN receiver specifications)

2.4GHz (Operating temperature)

Specifications

ltems Units Remarks
Modes Min. Typ. Max.
RNZIERRE 11b 1Mbps - -94 -80 dBm
Receiver o .
minimum (FER<8%) 11Mbps -88 -76 dBm
Sensitivity 11g 6Mbps - -92 -82 dBm
(PER<10%) | 54Mbps - -75 -65 dBm
1lng _
50MHz MCSO0 -92 -82 dBm
(PER<10%) | MCS7 — -72 -64 | dBm
1lng B _ .
10MHz MCSO0 89 79 dBm
(PER<10%) | MCS7 - -70 -61 dBm
5GHz (Operating temperature)
Specifications
ltems Units Remarks
Modes Min. Typ. Max.
RNZIERRE 1la 6Mbps - -91 -82 | dBm
Receiver (PER<10%) | 54Mbps | - 72 | -65 | dBm
minimum
T 11na
Sensitivity 20MHz MCSO - -92 -82 dBm
(PER<10%) | MCS7 - -70 -64 | dBm
11na
10MHz MCSO - -88 -79 dBm
(PER<10%) | MCS7 - -66 -61 dBm
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6. @AM Standards Compliance

6.1. #ME—%E Standard list
HAERE

Standards conformity
@ IEEER02.11-2012

BEERS (Fi%)
Law regulation compliance (Station mode)
® BAERE (MIC)

SEBAFRAISE 2 RE 1185 19
SFRAARAIEE 2 £FE 1 HE 19D 3
FRARAIE 2 XF 1EE 190302
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

Certification number: 007-AG0138

@ FCC Partl5 (Subpart C, Subpart E (UNII-1/2/2Ext/3))
ID: N6C-SXSP242

@ IC RSS (UNII-1/2/2Ext/3)
ID: 4908A-SXSP242

@ ETSI (EN 300 328, EN 301 893)

@ CE RoHS Directive
pOPES!
Countries
® Asia
-+ Japan(JP)

@® North America
United States(US)
Canada(CA)
®EtU
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6.2. #E7>FTF Y X The list of recommended Antennas

B4 (JP) MIC
Antennas Vendors Antenna | 2.4GHz 5GHz No.19 No0.19-2 | No.19-3 | No.19-3-2
Type Gain Gain 2.4GHz | 2.484GHz | W52/53 W56
AA258 (H2BIPCIALC) Unictron PCB +2.9dBi +4.4dBi v — v v
(Exclude cable loss)
AA222 (H2B1PD1A1
( <) Unictron PCB +2.8dBi +4.2dBi v — v v
(Exclude cable loss)
1461
6153 Molex PCB +3.25dBi +5.0dBi (4 — v v
(Exclude cable loss)
RF1762/GRF1802
¢ 62/G 80 VSO Rod +2.0dBi +2.0dBi (4 — v v
(Exclude cable loss)
GRF1763 . .
VSO Rod +1.5dBi +2.1dBi v — v v
(Exclude cable loss)
ANTDC-081A0/B0
/ Sansei-Denki Rod +2.0dBi +2.0dBi v — v v
(Exclude cable loss)
ANTDP-027A0
Sansei-Denki Rod +1.5dBi +2.1dBi v — v v
(Exclude cable loss)
PCB ) .
QCASP242-Ant QCA +1.72dBi | +1.91dBi v — v (%4
On board

TXAYHh-hF& - 3—nvys3 (US/CA) FCC/IC

Antenna 2.4GHz 5GHz W52/53 5GHz W56/58 FCC Subpart-C FCC Subpart-E
Antennas Vendors . . .
Type Gain Gain Gain 2.4GHz W52/53/56/58
81-EBJ15.005 ) . .
WNC PIFA +3.62dBi +4.76dBi +3.08dBi % v
(Include cable loss)
PCB ) ) )
QCASP242-Ant QCA +1.72dBi +1.91dBi +1.91dBi 4 v
On board
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7. 7 ~RIL{L#k Label specifications

4-R1
@

[ SX-59HLS-EVK Made in Japan | o~
LU ‘_ﬁ
SN SOXCR KK

71 W52./33 indoor use only
{except communicate to high power radio) =T

. " —

@ A
40 =0.2
< >
SKU # (DName @Model No
ZXE04104 SX-59HLS-EVK SO

XXXXX : Serial No
Y:Year NoD 2019:E 2020---
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&t Packing specifications
7.1. {AZRE{H Packing box specifications

Product / J

Setup document

(EYyrPYTRFaAUR)
x
Electricity Blister Prevention Bag
(BRI 7—FvuTH)

Packing Label

¥

Packing Box

7.2. {A%% 5 ~JL Packing box label

I[EEE8B02.11a/b/g/n A
Wireless [oT Module SX-59HLS
Evaluation Kit

. P/N: SX-59HLS-EVK
silex technology, Inc.

W52,/53 indoor use only
[except communicate to high power radio)

Made in Japan | 4

254

45.7
< >

SKU # (DName
ZXE04104 SX-59HLS-EVK
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7.3. &EA&1#RE{HE Carton box specifications

fE5 x 20

L[

%48 B

T 2 55(20P)

\ Carton Box Label

HEE Gross weight

SX-b9HLS-EVK
% 2.0kg

7.4. E&E&% 7~ Carton box label

Product : SX-59HLS-EVK D
Type : Evaluation Kit
Carton No.:1/10 ©

RoHS Compliant W52/53 indoor use only
(except communicate to high power radio)

20pcs Made in Japan
silex technology, Inc.

65 +

P 97 + 10
I

SKU # (PDName
ZXE04104 SX-59HLS-EVK

Ll
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8. Ya— V77 7/MEARE Short plug initialization

19 CN6 1
20 - W ‘

9,10 11,12 13,14 15,16 17,18 19,20

CN5

CN6
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9. 7 YT FmEt/s&—> Antenna Radiation Pattern

Antenna test: Check printed antenna s-parameters.

2.4G Band 5G Band

Antenna test: Check printed antenna efficiency & gain.

Efficiency Peak Gain
Frequency (%) (dBi)

(MHz)

L 50% 58% 0.8 2.4
M 52% 61% 0.9 2.3
H 41% 65% -0.4 2.7

Frequency | S11
(MHz) (dB)

2400 -9.6
2450 -22.9
2500 -8.6
5200 -9.6
5500 -11.3
5800 -14.2
L, 1t e
0t ’”%ﬁf* i
AR YT
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Antenna test: Check printed antenna radiation pattern.

2.4G Band
- “ e
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Vo i \\
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/Y |- \ \
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i 1 1 |
- () i ] o |
/ / /
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] o o B
= D = P
S e S o o e
/ o \ & rotn
s \ / e
/ PONSN | A BN
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