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1. Introduction

The following system is an improvement of OAY-11 Synchronism Unit with LPC1768
uController, for ending with original analog system errors. OAY-11 Synchronism Unit goal is the
study of hydrogen maser stability by comparing with a GPS signal from Yebes Observatory’s
VLBA, and independent from STM (Station Timing Module).

Figure 1 diagram shows the basic operation of the system: 5MHz input from maser is
introduced by P1.28 pin, that counts rising edges from input signal and determines low and
high level times (100us high, that is GPS signal’s level up time, and 999.9ms low, that is resting
time) in P1.18 pin output by an internal clock from LPC1768 PWM register. GPS signal is
introduced by P2.10 pin, that generates an interrupt every input’s rising edge. Reset happens if
P2.10 interrupt is generated and reset button (connectetd to P1.26 pin) is pressed. As GPS
input frequency is 1Hz, is advisable to press the reset button more than one second.

LPC1768

5MHz 1Hz
: P1.28 P1.18
input | c— | 5MHz to 1Hz —) output
converter
P1.26 P2.10
Reset 1Hz GPS
€se input signal

Figure 1: Block diagram of the system.
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2. Equipment
2.1.LPC1768

LPC1768-Mini-DK2 is a small evaluation board production by Haoyu electronic, it based on the
NXP (NXP Semiconductors) LPC1700 series processors (Cortex-M3 core).

Figure 2: Top view of LPC1768 board.

The reason to use this board, is that Cortex-M3 processor has an appropiate speed (max. CPU
speed of the board is 100MHz) for the 5MHz input signal. Other boards like raspberry pi can’t
work with very high frequencies like this because it OS makes constant interrupts that slow
down the CPU max. Speed, therefore this board lacks an OS. Is important not exceed 3.3V
GPIO input value.

2.2.USB MINI-JTAG

Figure 3: Top view of USB MINI-JTAG debugger.

USB-MiniJTAG is an USB powered JTAG emulator supporting a large number of CPU cores. It
can supported by all major IDEs such as IAR EWARM, Keil MDK, Rowley CrossWorks, Atollic
TrueSTUDIO, IAR EWRX, Renesas HEW, Renesas e2studio, and many others.

2.3. Keil uVision5

Keil uVision combines project management, run-time environment, build facilities, source code
editing, and program debugging in a single environment. The program has specific libraries for
LPC1768, and initialize and load the code on the board. With the debugger (USB MINI-JTAG)is
possible to execute the code step by step.
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3. Code explanation line by line

3.1. Initialization
-Lines 4 to 8: Functions declaration.

Config GPIO:

-Lines 13 and 14: P1.26 and P2.10 definition as inputs setting to low the pins. As is shown in
Figure 5 P1.26 is default in GPIO mode, this mode is used because P1.26 is the synchronization

button.
1 Finclude <LPC17xx.h>
2
3 JffDeclaracidn de las funciones
4 wold initPWH (void);
5 vwoid config GPIC (wvoid);:
6 vold inicioPINSEL (wvoid);
7 wolid inicioIROs (void);
8 woid EINTO TRQHandler (void);
]
10
11 woid config GPIO (woid)
12 {
13 LPC GPIO1->FIODIR &= :(l<<Z&); Pl.26 definido como entrada
14 LPC_GPIOZ->FIODIR &= :(l<<10); f P2.10 definido como entrada
15
Figure 4: Initialization part of the code.
PINSEL3 Pin Functionwhen Function when  Function Function Reset
name oo 01 when 10 when 11 value
21:20 P1.26 GPIO Port 1.26 MCOBA PWM1.6 CAPO.0 00

Figure 5: P1.26 functions from UM10360, page 120.
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3.2. EINT interrupt

The objective is to define the input of GPS signal as an interrupt input that is accessed every
time a rising edge on GPS signal takes place. If during an interrupt, synchronize button is
pressed, the system restarts, therefore synchronize button should be pressed more tan 1
second, that is the period of GPS signal. The explanation of the functions is:

inicioPINSEL:

-Line 20: P2.10 definition as EINTO (external interrupt 0) setting to high pin 20 from PINSEL4, as
is shown in Figure 7.

-Line 22: EINTO configured as edge sensitive setting to high bit 0 of EXTMODE register, as is
shown in Figure 9.

-Line 23: EINTO configured as rising-edge sensitive setting to high bit 0 of EXTPOLAR register, as
is shown in Figure 10 (every time a rising edge is read in P2.10 the interrupt is accessed).

iniciolRQs: Set priority and enable EINTO interrupt.

EINTO IRQHandler: This interrupt is accessed every time a rising edge is read in P2.10.

-Line 38: Clear the interrupt flag from EINTO setting to high bit 0 of EXTINT register, as is shown
in Figure 8.

-Line 39: Check that P1.26 has a low level (synchronize button is pressed).

-Line 40: If P1.26 is pressed, initialize PWM function.

17 woid inicioPINSEL (void)

1g H{
19 | //Configuracidén del pin P2.10 como entrada de inter 4n, por este pin sSe introducird la sefal de GPS de 1Hz
20 LPC_PINCON->PINSEL4 |= H /
21
22 LPC_SC->EXTMODE |= (1<<0); // configuramos EINTO activo por flanco
23 LPC_SC->EXTPOLRR |= ( //de subida (en todos los flancos de subida de la sefial de GPS se accedera a la interrupcion EINTO)
24
25
26 vold iniclolIRQOs(void)
27 EH{
28 | //Asignaciodn de prioridades, esto se pusde omitir, ya gue solo hay una Gnica interrupcidn
29 MVIC_ SetPriorityGrouping(4);
30 MVIC_ SetPriority (ETNTO_TRQn, 0x2);
31
32 | //Habilitacion de la interrupcion
33 N\’IC_EnableIRQ tEINTO_IRQnJ ;
34 N
35 L
36 vwvoid EINTO_IRQHandlEI (void)
37 i
38 LPC_SC->EXTINT |= (1); Ff 1 flag de la EINTO
39 if (((LPC_GPIG1->FIGPTIN::> 0x01 oy {
40 initPWM{); //Si el pin 26 estd a nivel bajo se ejecuta la funcion initPWM
41 }
42
Figure 6: EINT configuration and intialization.
PINSEL4 Pin Function when Function when 01 Function Functionwhen Reset
name 1]1] when 10 11 value
21:20 P2.10 GPIO Port 210 EINTO MM Reserved 00

Figure 7: P2.10 functions from UM10360, page 120.
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Bit Symbol Description Reset
value

0 EINTO  In level-sensitive mode, this bit is set if the EINTO function is selected for 0
its pin, and the pin is in its active state. In edge-sensitive mode, this bit is
sel if the EINTO function is selected for its pin, and the selected edge
occurs on the pin.
This bit is cleared by wriling a one to it, except in level sensitive mode
when the pin is in its active state 1l

Figure 8: EXTINT definition from UM10360, page 27.

Bit Symbol Value Description Reset
value
o] EXTMODEO © Level-sensitivity is selected for EINTO. 0

1 EINTO is edge sensitive.

Figure 9: EXTMODE definition from UM10360, page 28.

Bit Symbol Value Description Reset
value
o EXTPOLARD O EINTO is low-active or falling-edge sensitive (dependingon 0
EXTMODED).
1 EINTO is high-active or rising-edge sensitive (depending on
EXTMODED).

Figure 10: EXTPOLAR definition from UM10360, page 28.

3.3. PWM Register

PWM Register introduces 5MHz input from maser by P1.28 pin, that counts rising edges from
input signal and determines low and high level times (100us high, 999.9ms low) in P1.18 pin
output. The code lines explain is:

-Line 46: Select PWM function with PCONP register.

-Line 48: P1.18 definition as PWM1.1 (PWM output) setting to high pin 5 from PINSEL3, as is
shown in Figure 12.

-Line 49: P1.28 definition as PCAP1.0 (PWM input) setting to high pin 25 from PINSEL3, as is
shown in Figure 12.

-Line 51: PCR register is used to enable and select the type of each PWM channel. The
selection is Single Edge PWM by setting to low pins 0,1 from PCR register (the selection is
single edge by default, so this line can be deleted), as is shown in Figure 16.

-Line 52: PWM1 configured as PCAP1.0’s edge sensitive setting to high bit 0 of PWM1CTCR
register, as is shown in Figure 14.
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-Lines 53 and 54: MR1 selected at edge count value equivalent to 100us, and MRO selected at
edge count value equivalent to 1s. MR1 selects up level time, and MRO the period of output
signal. MR Register is shown in Figure 15.

-Line 55: MCR register reset edge count when MRO happens (so reset at the end of every cycle
for generate a new cycle again) by setting to high bit 1 from MCR register.

-Line 57: Enable PWM1.1 output by setting to high bit 9 from PCR register, as is shown in
Figure 16.

-Lines 58 and 60: Enable PWM mode and reset TC after cycle count for generate new cycle by
setting to high bits 0 and 1 from TCR register, as is shown in Figure 13.

44 wvoid initPWM(void)

45 04

46 LPC_SC->PCONP |= 1 << &; //seleccionar funcion PWM

&4 LEC_PWM1->TCR = (l<<1); J/Re=et del TC v PR ds PWML

45 LBC_PINCON->PINSEL3 |= (1l<<3); F/PL.18 como salida PWM1.1

45 LPC PINCON->PINSEL3 |= (0<<24) | (1<<25); //PCAFl.0 para pin pl.ZE

S0

51 LPC_PWM1->PCR = 0Ox0; //Seleccidn de Single Edge PWM

5z LPC_PWM1->CTCR = (0O<<1) | (1l<<0); //CONTAR EN FLANCOS DE SUBIDA de pcapl.0

53 LPC_PWM1->MRO = 5000000; S /Matchl cuando pase un segundo

54 LPC PWM1->MR1 = 5000000/10000; S fMatchl cuando pasen 1l00us

Ll LPC PWM1->MCR = (l<<1); //Be=zet del TC de PWM cuando se alcanza 1 match 0O

Se LPC PWM1->LER = (l<<l1) | (l<<0}: J/guardar wvalores en MEQO ¥ MR1

57 LPC_PWM1->PCR = (1«<<3); //activar salida PWM1.1

S8 LEC_PWM1->TCR = (l<<1); f//Reset del TC v PR ds PWM1

i)

(] LPC PWM1->TICR = (1<<0) | (1<<3):; //Rhctivar contadores y modo PWM

&l ]

Figure 11: PWM initialization.
PINSEL3 Pin Functionwhen Function when  Function Function Reset
name oo 01 when 10 when 11 value
5:4 F1.18 GPIO Port 1.18 USB_UP_LED PWM1.1 CAP1.0 00
25:24 P1.28 GPIO Port 1.28 MCOA2 PCAP1.0 MATO.0 0o
Figure 12: P1.28 and P1.18 functions from UM10360, pages 119, 120.

Bit Symbeol Value Description Reset
Value

0 Counter Enable 1 The PWM Timer Counter and PWM Prescale Counter are enabled for counting. 0

0] The counters are disabled.
1 Counter Reset 1 The PWM Timer Counter and the PWM Prescale Counter are synchronously reset 0

on the next positive edge of PCLK. The counters remain reset until this bit is
returmed to zero.

0 Clear reset.

Figure 13: PWMI1TCR definition from UM10360, page 527.
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Bit Symbol Value Description Reset
Value
1:0 Counterf 0o Timer Mode: the TC is incremented when the Prescale Counter matches the Prescale 00
Timer Mode Reqgister.
01 Counter Mode: the TC is incremented on rising edges of the PCAP input selected by
bits 3:2.
10 Counter Mode: the TC is incremented on falling edges of the PCAP input selected by
bits 3:2.
1 Counter Mode: the TC is incremented on both edges of the PCAP input selected by
bits 3:2.
3:2  Count Input When bits 1:0 of this register are not 00, these bits select which PCAP pin which 00
Select carries the signal used to increment the TC.
oo PCAP1.0
01 PCAP1.1 (Other combinations are reserved)
314 - Reserved, user software should not write ones to reserved bits. The value read froma MNA
reserved bit is not defined.
Figure 14: PWMI1CTCR definition from UM10360, page 528.
Bit Symbol Valu Description Reset
@ Value
0 PWMMROI 1 Interrupt on PWMMRO: an interrupt is generated when PWMMRO matches the valugin 0
the PWMTC.
0 This interrupt is disabled.
1 PWMMROR 1 Reset on PWMMRO: the PWMTC will be reset if PWMMRO matches it. 0
0 This feature is disabled.
2 PWMMROS 1 Stop on PWMMRO: the PWMTC and PWMPC will be stopped and PWMTCR[0] willbe 0
set to 0 if PWMMRO matches the PWMTC.
0 This feature is disabled

Figure 15: PWMIMR definition from UM10360, page 528.

Table 452: PWM Control Register (PWM1PCR - address 0x4001 804C) bit description

Bit Symbol Value Description Reset
Value
1:0  Unused Unused, always zero. WA
9 PWMENAT 1 The PWM1 output enabled. 1}

0 The PWM1 output disabled.

Figure 16: PWM1PCR definition from UM10360, page 530, 531.

10
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3.4. Main
Main only call functions explained before.

63 Iint main(wvolid)

64 [ {

65 config GPIO ():
o6 inicioPINSEL()
&7 inicioIROs ()
(%3

ao while (1)

T0

Figure 17: Main of the code.

4. Experimental results

“la: 0.00V
1@: —-120mV
JA: = H2z
1@: 1.00 Hz

Ch1 Freq
1.000 Hz
M 152.2
o 261.9

Figure 18: P1.18 pin output signal. Is shown the signal frequency of 1Hz and pulse width of 100us. The
two square input signals are introduced by a signal generator, and have the frequency values of 5MHz
(maser) and 1Hz (GPS), with amplitude of 1.5Vpp.

11
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5. References

- UM10360 LPC176x/5x User manual - NXP
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6. Appendix1: Keil uVision environment:

6.1. Create Project with Keil uVision5 for LPC1768 device

1. First of all, download Keil uVision5 and LPC17xx pack from Keil.com.

2. Pulse Project-New uVison Project and save it in a file previusly created.Then a window like
Figure 19 one appears. We are going to select our device, pulse NXP-LPC1700 series-LPC176x-
LPC1768 as is shown in Figure 20 and pulse OK.

Select Device for Target 'Target 1'...

Device I

IScﬂware Packs ;I
Vendor:  <unknown:
Device:  <unknown:=
Toolset:  <unknown:=
Search:

Description:

¥ ARM
? NP

OK

Cancel

Help

Figure 19

12
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Select Device for Target 'Target 1'.. x
Device |
ISuﬂware Packs LI
Vendor:  NXP
Device:  LPC1768
Toolset:  ARM
Search: I
Description:
@ NXP ;I MNXP’s LPC1700 series are high performance MCLUs for embedded
= % LPC1700 Series zgﬁlsiiig?snfeaturing a high level of integration and low power
% LPC175x Typical application_s include eMetering, Lighting. Industrial networking.
g % LPC176x Alarm systems, White goods and Motor control.
& Lpci17e3 - Quadrature Encoder interface,
- Mator contral PVWM for three-phase maotor
€ LpCi7e4 = - 24nput plus 2-output [25-bus interface
&1 Lpc1785 - Code Read Protection {CRP) with different security levels.
- Unique device seral number
€3 LPC17ee
g LpciTE?
€3 LpCiTeR =l
Ok Cancel Help
Figure 20

13



Obscrvatorio de Ycbes SYNCHRONISM UNIT 1PPS WITH LPC1768
Apartado 148, 19080 Guadalajara, SPAIN

YEBES

3. Then a window like Figure 21 one appears, is required to activate the cells CMSIS-CORE and
Device-GPIO-Startup like in Figure 22.

Manage Run-Time Environment X
Saftware Component Sel.  Variant Version  Description
€ Board Support MCB1700 1.00 Keil Development Board MCB1700
& cmsis Cortex Micracentraller Software Interface
€ CMSIS Driver Unified Device Drivers compliant to ChSIS-Driver
€ Compiler ARM Compiler 160 Compiler Extensions for ARM Compiler 5 and ARM Compiler §
@ Device Startup, System Setup
4 File System MDK-Plus 6138 | File Access onvarious storage devices
-4 Graphics MDK-Plus ~ 6108 | Userinterface on graphical LCD displays
@ Network MDK-Plus v 7140 [P using Ethernet or Serial protocols

& use MDK-Plus w|6.14.1 UsB ¢ with various device classes

Al 1 o

Validation Output Description

Resalve Select Packs Details oK Cancel Help

Figure 21

K8 Manage Run-Time Envirenment X
Software Component Sel.  Variant Version  Description
€ Board Support MCB1700 100 Keil Development Board MCB1700
=@ cMmIs Cortex Softwsre Interface C.
@ CORE |7 540 CMSIS-CORE for Cortex-M, SCO00, SC300, ARMv8-M, ARMvS.1-M
@ Dsp [~ Seurce ~|1.80 CMSI5-DSP Librery for Cortex-M. SC000. and SC300
# NNLib Il 130 CMSIS-NN Neural Network Library
4 RIS (4P)) 1.00 CMSIS-RTOS AP for Cortex-M, SCODD, and SC300
] ‘ RTOS2 (API) 213 CMSIS-RTOS API for Cortex-M, SCO00, and SC300
€ CMSIS Driver Unified Device Drivers compliant to CSIS-Driver
€ Compiler ARM Compiler 160 Compiler Extensions for ARM Compiler 5 and ARM Compiler 6
=4 Device Startup, System Setup
¥ GPDMA I— 120 GPDMA driver used by RTE Drivers for LPC1700 Series
@ GPI0 i 110 GPIO driver used by RTE Drivers for LPC17xx Series
@ PN r 100 Pin Connect driver used by RTE Drivers for LPC1700 Series
@ Startup i 1.00 System Startup for NXP LPC1700 Series
‘ File System MDK-Plus 6138 File Access on various storage devices

raphics -Plus ~ 610, ser Interface on graphical isplays
@G ph MDK-PI 6.10.8 User Interf: hical LCD displ,
etwork -Plus ~ | 7144 v using Ethernet or Serial protocals
N 3 MDK-Pls 7140 Pvd Ethe Serial I
% use MDK-Plus ~ 6141 USB C ication with various device classes

< | o

Validation Output Description

Resolve Select Packs Details oK Cancel Help
Figure 22

14
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4. Then,a project is created with Figure 23 files. We are going to create a mian.c file: pulse
Source Group 1 with right botton of the mouse and select Add new item to Group “Source
Group 1”. Then in the pop-up window select C File, write the name of the file and pulse Add as
ism shown in Figure 24. For ending we can see our new file in Figure 25, you can write the code
in main.c and load it in LPC1768.

Project a B
=% Project: tutorial
El-sd Target 1
[ Source Group 1
& cmsis
@ Device

Figure 23

Add Mew ltern to Group 'Source Group 1' X

Create a new C source file and add it to the project.
C | CFile (c)

\a C++ File (.cpp)

\ﬂ Asm File {.s)

\ﬂ Asm File Cpreprocessed (.5)
@ Header File (h)

\% Text File ()

jg\ Image File (%)

1@ User Code Template

Type: | C File {C}

Name: | main

Location: | C:\Users'oanuser\Desktop\tutorial

Add Close Help

f,

Figure 24

15
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Project 1 |
=% Project: tutorial
55 Target 1
=% Source Group 1

;_nl main.c
& cmsis
% Device

Figure 25

6.2. Drivers installation for USB MINI-JTAG Debugger use in uVision

7] Options for Target 'Target 1 bt
Device Target |Output I IJstingl User I C/Cw {.PuCG)I Asm I IJnkerI Debugl UtiI'rtiesI
NXP LPC1768 —Code Generation
ARM Compiler: IUse defautt compiler version & LI
tal (MHz): |12-D
Operating system: | None ﬂ
System Viewer File: ™ Use MicroLIB I™ Big Endian
[[PCi e svd J
[™ Use Custom File
— Read/Only Memory Areas — Read/Write Memory Areas
default offchip Start Size Startup default offchip Start Size Nalnit
~  RoMI: | | c ~  Ramt | | r
~  Romz | | C ™ RaM2 | | r
™ Rom3: | | C ™ RAM3: | | r
on-chip on-chip
¥  IROMI: I{b:ﬂ |mamm & ¥  IRAMI: |m1mcmm |mamn r
™ IRomZ: | | r ¥ IRAM2: [Bx2007C000  |(x3000 r
oK Cancel |  Defauts | Help

Figure 26: Pulse Target 1- Options for Target “Target 1”-Debug

16
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Options for Target 'Target 1

" Use Simulator  with restrictions

[~ Limit Speedto Real-Time

Device I Target I Output I Listing I ser I C/Ces {ﬂ.CG]I

Settings

(% Use: [J-LINK / J-TRACE Cortex

S —

SYNCHRONISM UNIT 1PPS WITH LPC1768

;I Settings |

v Load Application at Startup
Initiglization File:

Iv Run to main{

| Bl

—
[v Load Application at Startup

Initialization File:

i—

Iv Run to main{

[~ Wam if outdated Executable is loaded

Restore Debug Session Settings Restore Debug Session Settings
¥ Breakpoints ¥ Toolbax ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows ¥ Tracepoints
[ Memoary Display v System Viewer Iv Memory Display v System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
ISAHMCI‘U‘IS.DLL | -MPU ISAHI‘H‘ICMS.DLL I-I'u'IPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCI'u'I.DLL |1;cru'|3 ITCI‘u'I.DLL |1;cru'|3

[~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

oK

Cancel

Defauts | Help

Figure 27: In debug, select J-LINK/J-TRACE Cortex in the rounded area for our USB-MINIJTAG and pulse

Settings.

17
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Cortex JLink/JTrace Target Driver Setup >

Debug |Trace I Flash annloadl
f—
—J-Link # J-Trace Adapter ——————— T, j i e

SN:  [4294967295 | IDCODE | Device Name
Device: | J-Link ARM-OB STM32 ® (x4BAD04T7  ARM CoreSight JTAG-DP
HW: | v7.00 di:| V6386 —
DI [%
FW - |J-|Jnk ARM-OB STM32 comp —
Port: Max Clock: ¥ Automatic Detection |0 CODE: I

IJT.HG ﬂ |5 MHz LI ' Manual Configuration Device Mame: |

Autto Clk | Add | Delete | Updatel IR ler: I

Connect & Reset Options Cache Options Download Options ———
Connect: INarrnaI vl Reset: |Nnrrna| ;I [¥ Cache Code ™ Verfy Code Download
¥ Reset after Connect ¥ Cache Memory [~ Download to Flash
—Inteface ————  TCP/IP Misc
& USB © TCP/IP Network Seftings :
IP-Address Port (Auto: 0) Autodetect JLink Info |
Scan | 127.0 .0 . 1 0
| Ping | JLink Cmd |
State: ready

Aceptar | Cancelar | Aplicar |

Figure 28: If in settings appear the text of the rounded area the JTAG has been selected fine, if not you
must to install drivers from Figure 29.

ﬂJ'LmkWZZb (32bit) SEGGER 30/06/2021 7.22b

% Paquete de controladores de Windows - Silicon Laboratories Inc. (silabser) Ports (01/08/2021 10.1.10.103) Silicon Laboratories Inc. 30/06/2021 01/08/2021 10.1.10....
= Paquete de controladores de Windows - KEIL - Tools By ARM (WinUSB) USB (08/29/2013 1.0.0.3) KEIL - Tools By ARM 30/06/2021 08/29/20131.0.0.3
S Paquete de controladores de Windows - SEGGER Microcontroller GmbH (WinUSB) USBDevice (06/14/2018 3.00.00.000) SEGGER Microcontroller GmbH 30/06/2021 06/14/2019 3.00.00....
¥ Paquete de controladores de Windows - Segger (jlink) USB (08/02/2018 2.70.08.0) Segger 30/06/2021 08/02/2018 2.70.08.0
X Paquete de controladores de Windows - SEGGER (JLinkCDC) Ports (06/06/2019 1.34.0.44950) SEGGER 30/06/2021 06/06/2019 1.34.0.4...
= Paquete de controladores de Windows - KEIL - Tools By ARM USBDevice (12/12/2017 1.0.1.0) KEIL - Tools By ARM 29/06/2021 12/12/20171.0.1.0
[#5] Microsoft Update Health Tools Micresoft Corporation 21/06/2021 1.07MB  2.81.00

‘ﬁ' Microseft Visual C++ 2013 Redistributable (x26) - 12.0.30301 Micresoft Corporation 06/04/2021 17.1MB  12.0.30501.0

‘ﬁ Microsoft Visual C++ 2015-2019 Redistributable (x86) - 14.24.28127 Microsoft Corporation 06/04/2021 20,1MB 1424281274

ﬁ Microsoft Visual C++ 2012 Redistributable (x64) - 11.0.61030 Microsoft Corporation 06/04/2021 205MB  11.0.61030.0

34 Realtek High Definition Audic Driver Realtek Semiconducter Corp. 06/04/2021 6.0.1.6070

Figure 29: Realtek high definition driver and J-LINK driver for correct selection of debugger.

B C\Users\oanuser Desktop'\tutorial\tuterial.uvprojx - pVision [Mon-Commercial Use License]
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Figure 30: For execute the code with debugger pulse the button of rounded area.
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7. Appendix2: input signal aconditioning board:

5MHz output signal from Hydrogen Maser has a 5V peak to peak voltage value. LPC1768 GPIO
pins maximum voltaje is 3V3, and not accept negative voltages, so the input from the maser
should be aconditioned. Design has been done in KiCad tool for it later printing on LPKF.

Schematic for signal aconditioning is shown in Figure 31, it consists on introducing Maser signal
by Vin port, that is the non inverting input of LM360 comparator, and it compare Vin with
ground from inverting input. LM360 is a comparator that compare twice input signals, when
the non inverting input is higher than the inverting the output is set to high level, when is
smaller the oputput is set to low. Is required to do a symmetric voltage supply. There are two
1uF capacitors for supply voltage, one 10nF capacitor for filtering at the input, a 50 ohms
resistance in parallel at the input to match impedances with Maser signal, and a resistive
divisor at the output that decreases comparator output voltage by half. In the schematic there
are, too, a pull up 5Kohms resistor with a pulse connected to P1.26 pin from LPC1768, that is
the push button to synchronize the system.

TR S S
Cofoopulsador o

) ) ) ) ) J2
13 . =Y G - o < Conn_01x04_Female

Figure 31: Schematic.
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Figures 32 and 33 show the routing of the PCB and Figure 34 is the real PCB printed with LPKF.

Figure 32: PCB with ground plane.

Figure 33: PCB without ground plane.

20



Observatorio de Yebes SYNCHRONISM UNIT 1PPS WITH LPC1768
Apartado 148, 19080 Guadalajara, SPAIN

YEBES

T _::.“-(.\ \\INN »,--‘ ~

Run
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4.973MHz
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Figure 35: output value of the board, that is a 0 to 2 V 5MHz signal, as is required.
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