1 2 3 4
I J2
(Inner header) {Outer header)
RAD_LVDS_MOSIe RAD_LVDS_MOSk Reserved for IADCS Reserved for iADCS
RAD_LVDS_MISO+ RAD_LVDS_MISO- Reserved for iuDCS @ I Reserved for iADCS
GND GND 0BC_DTXD
2C_IADCS_DATA [ 8 | 2C_iADCS_CLK GND
SunS_IADCS_SV g 10 |Reserved for iADCS Stand_enable A
GPS, RXDO, GPIO AD*| 11 12 |GPS, TXDO, GPIO A1* Sband_MOSI Reserved for Sband
GPS, PPS, GPIDAT 13 14 GPS, XRESET GND
+12V AaS| +5V AaS| S-band ENFS S-band READY
“2v RAD-+€-VRAD S-band V24_DX S-band CLK PC |/104 Cu besat Bus
GPS, BOOT SELECT| 19 20 |GPS, ON/OFF S-band ADR_0 S-band ADR_1
Reserved| 21 2 Reserved S-band EXT_ON GND
Reserved Reserved “12v JP5 _ P4
GND +3.3V EPB +5V GND 1 1 2 2 GND GND T ;g 53 54 gg T GND ]
+3.3v 0BC [ 27| +12V ADS +3.3V 313 4.4 BUS6 57 55 56 —
Reserved for ADS el +12V EPB GND 5] 5 6 6 59 57 58 50
asiondg T 88— susonon i
GND BATT POS 9 10 Ll BUS3 GPIOL 63 64 BUS3 GPI00
ABSLCLKs AaSLCLK- PO I BUMRST L n 12 12 BUS3 GPIO3 65 | o o [T6 BUS3 GPIO2
AaS|_LVDS_MISO« AaS|_LVDS_MISO- DL = 13 14 5 67 67 68 68
GND GND SEP_SW2 7 15 16 8 SGND 69 | 59 70 10
2C_PRIDATA 12C_PRI DATA BCROUT 9 1718 20 L 71 72 2
2C_PRICLK 2C_PRICLK BCROUT 21 | 19 200 SGND| 873 74 14 B
UHF_enable1 UHF_enable2 VBATT+ 23] 21 22 24 75 75 76 76
Reserved for GPS Reserved for GPS UHF/UHF +12V UHFIUHF +12V 25 gg gg 26 R EPS/Beacgrir’V<} ;g 77 78 ;g > +5V R EPS/Beacon SGND
Reserved| 45 50 |Reserved UHF_RXD2 UHF_TXD2 27 27 28 28 GND 81 79 80 8> GND
HOMA [T51 HDPA UHF_RXD1 UHF_TXD1 GND, 29 29 30 30 GND * 33 81 82 84 t
1 31 32 83 84
33| 3L 23 85 g5 g6 20
BUSICLK —35— 33 34 ¢ R Ant 87 | o7 gg | 88 R Ant
BUSAMISC 37 | 35 0 [738 889 90 22 .
M3 Support Screws BUSAMOSI_39 | 50 40 [[40 BUSA4 CS 91 92 2
SDA1 SDAC 41 41 42 42 95 93 94 %
P g g g g g g g SCLi SCLC 43 | 4 g 4 97 %5 9% ¢
] 0 45 46 97 98
45 46 99 00
| | 47 | 47 48 28 To1 | 0100 —igp
i ' RPATransc 49 49 50 50 R PA Transc 103 101102 04
0 " RPA Beacon 51 51 52 52 R PA Beacon 103104
0 X ES-126:39-G-D ESQ-126-39-G-D_53-104
] ] c
] ] We have two PCI-104 connectors of 26x2 pins each. The pins between 1-4, 29-32, 53-56 and 81-84 are connected to ground. The "JP5" connector is
] ] exclusively responsible for radio connections, while the "JP4" connector is used for the connection with the microcontroller (MCU). The BUS4 takes care of
] | the radio part, while the BUS3 does the same with the microcontroller. Pins 7, 8 and 9 are controllable (GPIO: general purpose input / output); that is, we can
] 0 control whether they are used as input or output while it is running. Through pin 10 we introduce a voltage signal to enable the radio module. Pin 11 is the
0 gCC’fWJ\"l ggtlemw 2&';wa3 :CcrfW*M“ ' reset of the previously described (BUSA4). Pin 35 is the clock of the radio part. Pin 40 is the chip selector (chip select). Pin 37 is the MISO (Master Input Slave
[ | Output), which is responsible for receiving the data sent from the microcontroller, while pin 39 is the MOSI (Master Output Slave Input), which does the
reverse operation. Pin 41 is the SDAC (Server Data Access Components), which provides our PCB with a direct connection to a database. Pin 43 is the SCLC
(Serial Controlled Load Center). On pins 49 and 50 a voltage source is connected to power the transceiver, while on pins 51 and 52 another voltage source is ]
- pal| | connected to power the radio antenna. At feet 61, 73 and 74 another mass is placed (SGND: Signal Ground). On pin 57 the BUS6 is connected. This bus is
. | F_Tx6ND Ry Tx The “Screw_Mx" (with x content not carrying any information. In the pins.between 63 and 66 we find the GP100-3 of the r_nicrocontroller part (BUS3). On pins 77 and 78 a +5 v_olt supply is
between 1 and 4) are referred to introduced. Through pins 79 and 80, we introduce a voltage to the system to power the microcontroller. Pins 87 and 88 are used to power the microcontroller
the holes found in the corners of antenna.
the PCB, which are connected to
ground. We can appreciate this in
I;I'&p %L'{ the photo attached to the left of
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Antenna Deployer 12C Bus

Debbuger Header MCU

Debugger Header RF

circuitry referring to the RF module and the microcontroller).

We observe that we have two antennas, adapted to 50 ohms; first one connected to a bidirectional port,

and second one to an output port.

o —
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(Input) (Input) (Input)
R_Ant & R2 3 I l e r aC e
2 nsewmavoum A B
:gg ggf 3 2 |j 2 INTERFACE
ANTENNA DEBUG| ‘51 Header 2 HelezlerZDA 3 AT B TTC_ALT_Topology.SchDoc
8 = CscL [2CEDS
= Header 6H_PicoBlade GND  ANTENNA DEBUG . 4icoCh o [ Bus_Antenna_Deployer 50 ohms
GND vi
RF_Transceiver_Main_Radio < L Antenna
- - - 2RF GND
~_500hms
MCUJTAG BUS4 CLK SPI_Main_Radio -
; BUS4_CLK ) 1
R_EPS/Beacon B VCC JTAG 3824 Mifé’. EB?Z*MBSS " SPI_Main_Radio RF_Beacon Radio [ 2 _RF_GND Antenna
O0R BUS4 =
BUS2EES EN_R_PA_Beacon D—E';‘ SRIJAU/E?;OQX
= RF_SIM_UART_TX [ _——m——- =
JPL P5 5 BUS6 — BUSS
TDO/TDI 1 @ VCC JTAG 6 st AL RX MCU
: g 461 : i :mlfofMCU Uscl A TX McCU US;:I_MCU_Beacon
TCK - 3 | TCK P4 USCI_A1 RX MCU Rx > USCI_MCU_Beacon
GND | g o 5 TDO/TDI R EPS/Beacon [
R Dig/Beacon | |, - USCI Al _TX_MCU 1 VCC JTAG 2
— 113 11 USCI_AL RX_MCU ] TDOTDI S?g\ld/l\_lll_glu_Beacon
) Header 6H_PicoBlade Header 2 TCK Tor > SBW_MCU_Beacon
(Output) (Input) ) )
(Input/Output) BUSA GPIOd\/IBaSS_fzglFﬂbGOPIOs_and_RST
N BUS4 GPIO1 =
We find different connectors: BUS4 GPIO) BUS4._GRIOL | Main_Radio_GPIOs_and_RST
--- The P1 connector is 6x1, and it will be used to create an 12C bus (serial data bus) for the BUS4 RST EBE??E'TOZ
microcontroller antenna. On pins 1 and 2 we will connect the power to the microcontroller antenna. Pins MCU_Beacon_GPIOs
3 and 4 will be used for the data line (SDA) and for the serial clock (SCL), respectively. Pin 5 will be BUS3 GE 00’ BUS3_GPIOD
used to perform tests (“debug™). Finally, pin 6 is connected to ground. 3822 gp 8; BUS3_GPIO1 | MCU Beacon GPIOs
--- The P2 connector is 2x1. We will use it to perform tests on the microcontroller ("debug"). For this, we BUs3 cplo3 BYS3-GPI02 - -
use one pin to transmit data, and another to receive data. E0SSIGRIO]
--- The P3 connector is 2x1, and serves to perform tests on the RF module ("debug"). In this case, we will R EPS/Beacon
only use one pin to transmit data, while the remaining pin will be connected to ground. “RPA Transc = R-EPS/Beacon
--- The P4 connector is 2x1. In it we introduce the power of the microcontroller in the first pin, and a R PA Beacon 8 ;—Eﬁ—g’;”czcn
voltage to perform tests on our PCB ("JTAG") in the second. -
--- The P5 connector is 6x1. In the first pin we introduce the same signal as in the second pin of RF_GND — RF GND
connector P4. On the second pin you can enter a test data entry (TDI), or a test data output (TDO). Pin GND = GND
number 3 corresponds to the test clock. Pins 4 and 5 are used to transmit and receive data to test the
microcontroller. Pin 6 is directly connected to ground.
--- The JP1 connector is 7x2. Their connections are the same as those of the P5 connector, with the
exception of pin 11, to which we have introduced a power identical to that of "R_EPS / Beacon", which GROUNDING
we will use to power the digital part of the microcontroller. This power is the "R_Dig / Beacon". E—
Connectors P4, P5 and JP1 are used to perform tests on the microcontroller. FB1
A resistor OR is placed between the power supply signal of the microcontroller and the test power supply j—
("VCC_JTAG"). GND Y YL RF_GND
We place an inductance between the mass and the RF mass, to avoid that possible current pulls in one 30R@100Mhz, 10A
adversely affect the other (shock inductance).
The set of all the tracks of the PCB can be seen in this schematic (the green box is representing the set of EEPCREE sheettitle: * T T&C Interface T, R ACEEIE
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SP1_Main_Radio

Main_Radio_GPIOs_and_RST

R_PA Transc

Modules

Main Radio RF4463F30
Radio RF4463F30 Transceiver.SchDoc

RFE_GND

RF_GND

MCU
TTC_ALT_MCU.SchDoc

{__> Bus_Antenna_Deployer
> USC1_MCU_Beacon
> SBW_MCU_Beacon

{__» MCU_Beacon_GPIOs

RF_Transceiver_Main_Radio

> SPI_Main_Radio

__> Main_Radio_GPIOs_and_RST

R_PA_Transc

RF_GND

RF_Transceiver_Main_Radio

EN_R_PA_Beacon

EN_R_PA_Beacon
RF_SIM_UART_TX

RF_SIM_UART_TX

Beacon Radio RF4463F30
Radio RF4463F30 Beacon.SchDoc

RF_Beacon_Radio

SPI0_MCU_Beacon <4 > SPI0_MCU_Beacon RF_Beacon_Radio

Beacon_Radio_GPIOs_and_RST < {__> Beacon_Radio_GPIOs_and_RST

BUS6 i > BUS6

R_EPS/Beacon x> R_EPS/Beacon

GND X_> GND

R _PA Beacon R_PA_Beacon
mo RF_GND

We observe the microcontroller scheme and the two RF modules that we will use, as well as the connections already explained above. The
antenna module ("Beacon") is connected directly to the microcontroller, while the transmitter module ("Transceiver") is not connected to the
microcontroller. The following schematics will explain both the microcontroller and the RF modules, as well as the electronics needed to work.
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1 ‘ 2 3 ‘ 4

U4A TPY  TPL0
" @ @ RF_SIM_UART TX BT ST WART Tk
( : l | —34:} P1.0_TAOCLK_ACLK_S39 P6.0_CBO_AO
B ea‘ OI l I\/I ENAREEARBeacar] gg P11 TA0.0_S38 P6.1_CBL AL ENAREEASSeacon EN_R_PA Beacon
—3et P12TA01_S37 P6.2_CB2_A2
—3Let P137TA02 536 P6.3 CB3 A3
—3e! P14 TA03 S35 P6.4_CB4 A4
—3=! P15_TA04 S34 P6.5_CB5_A5
—J9et P16_TA0.1_S33 P6.6_CBS_A6_DACO (=5
— 4 P17 TA0Z 532 P6.7 CB7 A7 DACL |——
USCL_MCU_Beacon USCI A0 STE 1 7 84 XT2IN BEACON
1, USCI A TX MCU  USCI A0 MOSI T 5= a5 0N22MARD P7.2 XT2IN [<ee——T70UT BEACON TPl TP12
X TR S P2.1_PIMAPL P7.3_XT20UT 2
USC1_MCU_Beacon P2.2_P2MAP2 P7.4 CB8_A12 <3—— o) (®
USCI AL R MCU__ USCI A0 CLK 1 20 6
Rx pEeLAb Ll 201 2.3 PIMAP3 P75_CBY_AI3 o—
P14 P13 — - et P2.4_PIMAPA P7.6_CB10_Al4_DACO (<t
o1 P25_P2MAPS P7.7 CB11_A15_DACL
@ @ S P2.6_PIMAPG_R03 58
P2.7_P2MAP7_LCDREF_R13 P8.0_TBOCLK_S15 [<28—
P8.1_UCBISTE UCAICLK S14 [e—
y oy L g
SDN BEACON RADIO___ 42| b3 TA1CLK_CBOUT S31 P82 UCALTXD_UCAISIMO_S13 [@Q— USCL AL TX MCU
nIRQ_BEACON RADIO 43 61 USCI AL RX_MCU
P3.1 TAL0_S30 P8.3 UCALRXD_UCALSOMI_S12
GPIO0_BEACON RADIO 44 62 SPI0_MCU_Beacon
P32 TAL1 529 P84 UCBICLK_UCAISTE S11 18—
GPIOL BEACON RADIO 45, pa'a™rp1 5 s28 P85 UCBISIMO UCBISDA S10 mie2—  USCLAOSTEL  op
SBW_MCU_Beacon | TRl 2% H c 66 USCI A0 CLK T
AMEES TDOTDI P17 TPl TPls —aott P34 TA2CLK_SMCLK_S27 P8.6_UCB1SOMI_UCBISCL 59 (wio— 3520 CLL . ¢k
TDO/TDI — ket P35_TA20 526 pa7_ss (ol —  SSELAGMOSLL . Mos SPI0_MCU_Beacon
SBW_MCU_Beacon ek @ @ @ — St P36_TA21 525 68 MISO
Tok —ICK [ PRTTA2Z 524 Po0_s7 B — o hioo
5 P9.1_UCB2STE_UCA2CLK 6 [433—B533-S000
P4.0_TB0.0_S23 P9.2 UCA2TXD_UCA2SIMO_S5 £
CUIRBeaconiGRIOS BUS3 GPIOD g%«> P41 TBO.1 S22 P9.3 UCA2RXD_UCA2SOMI_S4 j% gggg 2; 8§
BUS3_GPIO0 —22 P42 TBOZ.S21 P94_UCB2CLK_UCA2STE 53 (<o R P18 TPIS TP TP2L
BUS3 GPIOL —2=1 P43_TB03 520 P9.5_UCB2SIMO_UCB2SDA 52 <23 e
BUS3_GPIOL —22t PA4_TB04 S19 P9.6_UCB2SOMI_UCB2SCL S1 [mig——eeSCr e @ @ @ @
MCU_Beacon_GPIOs BUS3 GPIO?2 56" P4.5_TB0.5_S18 P9.7_SO
BUS3_GPI02 —201 P46 TBOG SL7 o
BUS3 GPIO3 —5% P47 TBOOUTH_SVMOUT S16 PI0_TDO &
BUS3_GPIO3 VREF BEACON 9 PJA_TDI_TCLK (o2
—2e1 P5.0_VREF+ VeREF+ PI2_TMS gt
GND | 291 P5.1_VREF-_VeREF PI3TCK (<
—28 p5oR23
& EPS/Bescon SYSTEM ON %D P5.3_COM1_S42 RST_NMI_SBWTDIO N 28— TDO/TDI
R_EPS/Beacon %1 P5.4_COM2 541 o Tk
GND —32! P55_COM3_S540 TEST SBWTCK
_8§N> a0 SRADCT2CERIDMAED 7 Bus_Antenna_Deployer
. —4 p5.7_RTCCLK PU.0_DP ize— 28 oA = _Deploy
BUS6 PUR Kele— 12C_SDA
- 12C SCL 12C_SCL Bus_Antenna_Deployer,
XOUT BEACON 14 | XOUT COMO 30 -
U4B ANTENNA DEBUG
29 86 Antenna Debug
u " —29 | | CDCAP_R33 VBAK 28—
R_EPS/Beacon——— 1L | avcel DVss1
Dvss2 —38
gi | oveet DVess 90 MSP430F66591PZR
R_Dig/Beacon |—E Bxggg AvSs 12 Beacon_Radio_GPIOs_and_RST
15 = SDN_BEACON RADIO
AVSS2 SDN_BEACON_RADIO
82 83 GND nIRQ_BEACON RADIO
—8 g AVSS3 nIRQ_BEACON_RADIO
GPIOD BEACON RADIG, (i &-PEACO 5 5 R
87 GPIOL BEACON RADIO P100_BEACON_RADI eacon_Radio S_an
—87 1 vBaT ) ) ) ) GPIO1_BEACON_RADIO
You can see the explanation of this scheme in the schematic number 5.
80 76
o —80 ' vBus vssu —8—
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Beacon MCU: Explanation

In the previous schematic we can see the microcontroller that uses our PCB, which is the MSP430F66591PZR. It consists of 100 pins, of which 74 are input / output (I / O), 4 16-bit timers, a 12-bit high-performance analog-digital converter, a
hardware multiplier, a RTC (Real Time Clock) module , a comparator, a USB 2.0, three USCIs (Universal serial communication interface) and a DMA (Direct memory access).
Our schematic is divided into two parts: the signals that enter and leave the microcontroller, and the microcontroller scheme, which in turn is divided into two parts: the part of signal processing and the power part of the microcontroller.

We will comment first on this On pin 35 we are The next set of 4 pins we find are 42, 43, 44 and 45, which P30 TAICLK CBOUT $31
second part of the introducing a signal that are connected to the receiving part of the radio module, and 3.1_TALO 830 5
microcontroller. In it we can enables the radio module. its functions are to turn off the radio module (shutdown) L
see the introduction of a Pins 17, 18,19 and 20 are ¢ 2 pA Bescon = ~Erarriy g (SDN),_ Create one interruption (nIRQ) and the one of e
voltage supply on pins 11, 25, used for communication - transmission of data of general use (GPIO0 and GP101). 51 VLDISIE ULAILLIL SIS (g
64 and 89. Pin 11 is the pin e between the In terminals 60 and 61 we have the tracks by which datais 3 4 Ciip e s g eia
that provides the analog power. microcontroller and the transmitted and received to and from the radio module. B N -
Pins 25, 64 and 89 are the pins K EPsBescon}—— 1 1 avcer radio module. Pin 17 is The pins included between 69 and 72 are temporary general oo | tcmorr voaae Ko
that provide digital power. On 25 | pveer responsible for the "slave purpose input and output, which are used so that the user can  po 3 UcAITxD_UCASMO S8
the other hand, we have ground S —n oocs transmit enable™: this pin obtain information from the microcontroller externally D CACIOM e
connection in different pins: 8 | s is used to enable a slave (through the previously mentioned connectors). Pins 73, 74 po5 Gegasnuo Uesisna 52
12, 15, 26, 27, 63, 83 and 90. & and proceed to data and 75 are used for the antenna deployment: they are the P9.6_UCBISOM_UCB2SCL_S1
Pins 26, 63 and 90 are pins PR 5 transmission and receive "Serial Data", the "Serial Clock", and a third terminal to R
used to provide mass to the = %0 | ypus vssu |1 operations. Pin 18 is the perform tests on the antenna. Terminals 84 and 85 are P12 XTI | &4 y
digital part. Pins 12, 15 and 83 m;u.\”_“_;" VECORE "Master Output Slave analogous to pins 13 and 14, only in this case they are P73 5_.-1‘.;01;]! P CT_DEACON
provide mass to the analog DANEISV 81| e Input"; that is, data output connected to the 4 MHz ceramic resonator, and they are also -
art. Pin 27 is a regulated from the master and data input / output terminals. Pin 96 is a terminal used for input . ol g TDOTDI
Fntemal power sou?ce. A0.47 T i entry to the slave. Pin 19 and output of test data. Sl
microfarad capacitor is is the "Master Input Slave
connected between said pin Output"; Data entry to the
and ground to prevent the master and data output of Those are the unidirectional pins. First
microcontroller from running the slave. Pin 20 is the SR of them is pin 13. It is an input terminal
out of this voltage at any time pulse that marks the for the 32'768 kHz crystal oscillator
(as a reserve of energy). synchronization (the that we will use in our design. Pin 14 is
clock).The next pin to the output terminal for the same
) analyze is 21, which oscillator. The last pin that
Now we will proceed to transmits data to the radio communicates unidirectionally is 91. It
comment on the part of the module. Pin 22 is is an input terminal which can have
microcontroller that remains. connected to a bus, BUSS, two different uses: to be used as a test
Practically all the pins that we which is not in use in our pin (select inputs and / or digital
will use are input / output pins design, but could be used outputs on the JTAG pins), or as a
(communication in both as a receiver pin for data clock of Spy-By-Wire entry. o TeX
directions); however, there are coming from the radio Spy-By-Wire is a protocol that Texas =~ 1= -S8WTCK -
a few pins that are module. Instruments developed for the model of
unidirectional. microcontroller that we are using, in

which two connections are used instead
of the 4 pins that are usually used for

Now we will Pin 9 is used as input : s
proceed to comment g e voltgge the_ JTAG_ |nte(§face.|_:n t_hls F:Ianﬁ are
the bidirectional in 10 VREF_BEACON p— going to introduce the signal of the test
terminals (1 / O, they ~ Tel# TRI9 TR TPl {ﬁzerr]z;m:tei\.l: Itgrgirllsal GND -:I - :f ?tg'\\:ég clock (TCK) of the JTAG protocol.
v BO O e =2

are sent and receive J P of the previous pin, eveTmy oy —39] F33_COMI 502
d?tf)‘ %’ thg same and is connected ﬁﬁ o
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Decoupling Capacitors

R_EPS/Beacon R_EPS/Beacon R_EPS/Beacon R_EPS/Beacon R_EPS/Beacon

VREF_BEACON
10UF/10V |+ c5 10UF/LOV |+ o7 10uF/10V |+ c12 10uF/10V |+ C14 10UF/L0V [+ 3
c3 c9 c11 C10

C6
0.1uF/50V 0.1uF/50V 0.1uF/50V 0.1uF/50V 0.1uF/50V

GND GND GND GND

In this schematic can be seen the decoupling capacitors that are used in the design. These capacitors are used to
decouple the alternating current signals from the DC signals, and thus eliminate possible noises.

We use 10 uF capacitors in parallel with 0.1 uF capacitors to work in the entire frequency range we need. The
impedance of a capacitor is decreasing, but at a certain frequency, the frequency starts to increase; that is, for a
given frequency, a capacitor behaves like an inductor. Therefore, to have a capacitive behavior in all frequency
ranges, we use small capacitors placed in parallel with capacitors of greater capacity.
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Pull-Up Resistors

12C_SDA R2

10k $—|R_EPS/Beacon

12C_SCL R3

We can see two pullup resistors. They are placed between the third and fourth pin of the P1 connector,
and R_EPS/Beacon signal. We have done this in order to avoid wrong readings in case that we do not

have nothing connected to our connector.
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Reset

R_EPS/Beacon

R6 2

47k
TDO/TDI

lpe
Tactile Switch ——C8
0.047uF/25V

Chip Capacitor

GND GND

The reset system has a switch, a 47k resistor and a 47 nF capacitor. This reset affects to TDO via,
which comes from the JP1 connector. Its voltage is provided by the R_EPS/Beacon signal.
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Leds System

R_EPS/Beacon

SYSTEM_ON
R5 R4
1k 330R
D2 D1
X2 N
Green Red
GND GND

Our leds system has two leds: one green, connected
to a 1k resistor, and with the R_EPS/Beacon
alimentation. The other led is red, and is connected
to a 330 ohms resistor and to the SYSTEM_ON
signal. When our system is not receiving any
signal, the red led will shine. If we have signal,
then this will turn off, and the green one will shine.
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SP10_MCU_Beacon
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RF4463F30

This is the radio beacon schematic. We are using a RF4463F30 module. Different signals can be seen (two signal harnesses). Those different signals are ruted to
different test points.

The pin number one is the positive power supple, where we introduce R_PA_Beacon signal. Pins number 2, 8 and 15 are connected to the RF ground. Pin
number 5 is the power down control. If its value is 1, the power will go down; if it is 0, we will have normal working. The pin number 6 is the interruptor
output. Pin number 7 is the serial data selection for SPI interfaces. Pin number 9 is the serial data clock. Pin number 10 is serial data input, and pin number 11 is
serial data output. Pins 12 and 13 are just general purpose inputs and outputs pins. Pin number 16 is a 50 ohm antenna.
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SPI_Main_Radio
BUS4_MOs| —EUS4 MOSI
BUS4 MISO
i i BUS4_MISO = - RF Transceiver Main Radio
SP1_Main_Radio BUS4 CS
adlo | ranscelver
BUS4_CLK BUS4 CLK

Main_Radio_GPIOs_and_RST
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This is the transceiver schematic. We will use another RF4463F30 module. The pin number one is the positive power supple, where we introduce
R_PA_Beacon signal. Pins number 2, 8 and 15 are connected to the RF ground. Pin number 5 is the power down control. If its value is 1, the power
will go down; if it is 0, we will have normal working. The pin number 6 is the interruptor output. Pin number 7 is the serial data selection for SPI
interfaces. Pin number 9 is the serial data clock. Pin number 10 is serial data input, and pin number 11 is serial data output. Pins 12 and 13 are just
general purpose inputs and outputs pins. Pin number 16 is a 50 ohm antenna.

RF_Transceiver_Main_Radio
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