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1. Block Diagram

VREG DCC_SW

SX1262 Matching

Network

PPPPPPPPPPP




AP P LI CATI O N N OTE www.acsip.com.tw

2. Application Circuit

RF T/RX Switch trunh table

[ —— RF_VC1 | RF_WC2

VDD Transmitter 1 a

Receiver 0 1

x
=
3
=1
=
"
=

_.2
Z
B
Shit

VDD = VDD
% Dio_1 8
BUSY
MCU_HOST ’s B
DIO 1 57 E&D = B
BUSY EGND 4 2
Z8
nRST>-Active " Low” | i
MCU_HOST
RF -
O
Note : The L1 ( consideration andre ed:
e DCR ( hms
e |dc (min “;:’,
g (min) =20 MHz
S Q.
alue Idc max Freq DC
e ce Manufacturer
(mA) (MHz)
10-153 %gﬂcr 15 370 43 .
LZ2012N150L * 15 90 40 47
MLZ2012M150W % 15 120 40 0.95
VLSZOlOET-lSOMO DK 15 440 0 1.476
VLS2012ET TDK

N
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2x1.25x1.25
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3. Layout Guide

3-1. Power Trace Management

o Power traces should be directly connected with regulator outputs. And add 10uF bypass
capacitors close to module on each power trace.

[ ) Never let power trace cross the other one or high speedssi ace.
o

3-2. Ground Management 0
[ Please ensure: (1).GND polygon regions us r module are as co te as possible and
(2).well established GND via holes, i to keep good hea ipation and RF
performance. z [ G
®  The reference ground plane e need to add via h@we recommend the
distance between each ad% s than 1/8A.
3-3. RF Trace Management QQ .

] CPWG model |s nded for RF tra e C ion, which has bette& RF

capab|I|ty nd pI iscuss with PCB V% to evaluate and % ce in 50

] Do not use ri angles in the RF trace, etter to use 45° bend or radius to change

BAD GOOD BEST
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{ The values of a and b will affect each other, it is best to control it not to be too wide from the

width and gap of the output pad of the module.

L b

| e

@)press high-order harmonics.

Harmonics Filter
close to module

® Suggest customer deploy LC low-pass filter close to mod

Receiver

y ) ended Parts List 0 ; o b
L u LQG15HS7N5J02 x
c%& C4 Murata GRM1555 AO1

Suggest customer d %\ Pi-matching circuit cIoQ;enna.
! Antenna Matching Q
| close to antenna
o] c8

Impeljance

| SMA
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3-4. ESD Protection

If used in a harsh ESD environment, the following example is reference design for ESD Protection,
the recommended part is: Semtech@Rclamp2451ZA ( 1-Line, 24 V)

| Antenna Matching l
| close to antenna |
|
Impt!iance c8 .S
N | | - f
i I | 0 ]
o~ 100pF c1 Dl&
I ne NC —
I I G 4512AGN.D

3-5. Shielding Cover
Due to FCC strict harmonic emission limits, it is recommended to retain the shield cover.

If necessary shielding cover can be used to shieldithe harmonic radiations of thePCB; in that case, the
shield cover should cover all module components:

Shialding cover
fram€ (GND)
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3-6. RF Switch Control

Please refer to truth table for control mode

Control Voltage (Low)

RF TX/RX Switch Truth table

Control Voltage (High)

# Mode A: U

N

Transmitter

v

=t|en|ed|— [}
[l Eanl sl Lo I~
— GN GND |22
— v RF_VC2
— Dcc\ GND
— VDD RF_ANT
— D01 o GND
— BUSY % RF V
 sevD . . b
— EGND Zo28 ¥ Y =7
ZzON3 2wz —
|[o ][] GND
wa " law" :

RE VC1

Receivere 0

Fr MCU) Host GPIO Control
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# Mode B: RF_VC1 pin is directly connected to DIO2 pin for control, while RF_VC2 is connected
to MCU_HOST for GPIO control (™%

RF TX/RX Switch trunh table

-------------------- RF_VC1 | RF_VC2

Transmitter 1 0
b o] Y et 1 i Receiver 0 1
e e e —
BB . 29 From MCU\,Host GPIO Control
cuuoyy EGND /¢
i GND GND ﬁ
1 VREG RF_VC2 = RF'VC2 |
—{ DCC_sw GND | o 4N
—— VDD RF_ANT (= e
— | PIO_l o GND =5+
BUSY % RF V(i RF_VC1 |
23 | EGND 2o EGND | =2
a6 oo 2 24"
EGND 2 Q0% O M % AgND '
Z 02 2 g —
e [ecfe ||| GND |
= n n NSS
\ctive " Low SCK |
T MOSI \
MISO -
SPI_Interface
DIOZ)y»~
RF Switch'Control
Note:

The standard driver of Semtech GitHub works under single switch mode, which means
that RF_VC2 will ‘be in an uncontrolled state,»se firmware developers need to modify

driver to set RF_VC2 in an appropriate control state.
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4. Digital Input/Output (DIO)

The module is interfaced through the 4 control lines which are composed of the BUSY pin and 3 DIOs

pins that can be configured as interrupt, debug or to control the radio immediate peripherals (TCXO or
RF Switch).

4-1. BUSY Control Line

The BUSY control line is used to indicate the status of the internal state machine. When the BUSY line
is held low, it indicates that the internal state machine is‘in idle'mode and that the radio is ready to
accept a command from the host controller.

The BUSY control line is set back to zero once the module has reached a stable mode and it is ready
for a new command.

For detailed function description of the’BUSY pin, please refer to the Semtech DS_SX1262 datasheet.

4-2. IRQ Control Line
DIO1 is the generic IR@line, any interrupt can be mapped to.DIO1.
For detailed description of IRQ pin interrupt status, please refer to the Semtech” DS _SX1262
datasheet.

4-3. RF Switch Control functions

DIO2 can be configured to drive /an RF switch through the use of the command
SetDie2AsRfSwitchCtrl(...). In this mode, DIO2 will be at a logical 1 'during Tx and at a logical 0 in any
other mode.

® SetDIO2AsRfSwitchCtrl
This command is used to configure DIO2 so that'it'ecan be used to control an RF switch.

Byte 0 1

Data from host Opcode=0x9D enable
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4-4. TCXO Control functions

DIO3 can be used to automatically control a TCXO through the command SetDio3AsTCXOCtrl(...). In

this case, the device will automatically power cycle the TCXO when needed.

® SetDIO3ASTCXOCtrl
This command is used to configure the module as an ‘embedded TCXO reference voltage

controlled by DIO3.

Byte 0 1 2-4

Data from host Opcode = 0x97 texoVoltage delay(23:0)

The tcxoVoltage byte definition is giveniin as follows:

tcxoVoltage Description

0x06 DIO3 outputs 3.0 V to supply the FCXO

5.0ther Information

® Do not put any signal trace or power'trace ‘on,system PCB top layer'under S62F module.
® Discuss.with AcSiP engineer after schematic and layout finished.
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