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Introduction
7KH�DLP�RI�WKLV�DSSOLFDWLRQ�QRWH�LV�WR�GHVFULEH
D� EDURPHWHU� EXLOW� DURXQG� D� ;(��/&��
PLFURFRQWUROOHU��7R�LPSOHPHQW�WKLV�DSSOLFDWLRQ�
WKH�IROORZLQJ�HOHPHQWV�DUH�QHHGHG��

• 3UR�6WDUW� �3URJUDPPHU� DQG� 6WDUWHU�.LW
IRU�WKH�;(�����VHULHV�

• &RRO5,'(� �6RIWZDUH� GHYHORSPHQW
HQYLURQPHQW�IRU�;(�����VHULHV��LQFOXGHG
LQ�WKH�3UR�6WDUW�

• ;(��/&��0� �073� YHUVLRQ� RI� WKH
;(��/&����LQFOXGHG�LQ�WKH�3UR�6WDUW�

• 3UHVVXUH� VHQVRU� �$0� ����� $9
,QWHUVHPD�

• /&'�GLVSOD\����OLQHV�;����URZV�

Application bloc diagram
7KLV� EORF� GLDJUDP� UHSUHVHQWV� WKH� FRQQHFWLRQ
EHWZHHQ�WKH�;(��/&���� WKH�/&'�GLVSOD\�DQG
SUHVVXUH�VHQVRU�

)LJXUH��

Microcontroller interface

7R� EXLOG� WKLV� EDURPHWHU�� \RX� PXVW� LQWHUIDFH
WKH� ;(��/&��� ZLWK� WKH� SUHVVXUH� VHQVRU� DQG
WKH�/&'�GLVSOD\�

3UHVVXUH�VHQVRU�RYHUYLHZ
7KH� SUHVVXUH� VHQVRU� LV� EDVHG� RQ� PLFUR�
PDFKLQHG�VLOLFRQ�ZLWK�SLH]RUHVLVWLYH�HOHPHQWV�
7KH� GHYLFH� SURGXFHV� GLIIHUHQWLDO� RXWSXW
YROWDJHV�SURSRUWLRQDO�WR�WKH�DSSOLHG�SUHVVXUH�

0RVW�SLH]RUHVLVWLYH�SUHVVXUH�VHQVRUV�LQWHQGHG
IRU� 2(0� XVHUV� DUH� FRPSDWLEOH� IRU� WKLV
DSSOLFDWLRQ�

6LQFH� WKH� V\VWHP� LV� IXOO\� SURJUDPPDEOH�� DQ\
RWKHU� VHQVRU� FDQ� UHSODFH� WKH� PRGHO� WDNHQ
KHUH�

7KH�WDEOH�EHORZ�SUHVHQWV�WKH�PDLQ�SDUDPHWHUV
QHHG�WR�VHW�WKH�LQWHUIDFH�

9DOXHV� KDYH� EHHQ� WDNHQ� IURP� WKH� ,QWHUVHPD
VHQVRU�

7DEOH��
3DUDPHWHU 8QLWV 7\SLFDO 0LQ 0D[
3UHVVXUH
5DQJH

P�%DU
N3D

�
�

�
�

���
���

6XSSO\
FXUUHQW

,V ����� � ��

6XSSO\
9ROWDJH

9 ��� � ���

)XOO�VFDOH
RXWSXW�DW
��9�ELDV

P9 ���� ���� �����

6HQVLWLYLW\
DW���9
ELDV

P9 ��� � �

2XWSXW
LPSHGHQFH

N� ��� � ���
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7KH� XWLOLVHG� VHQVRU� LV� FRPSHQVDWHG� DQG
FDOLEUDWHG� LQ� WHPSHUDWXUH�� 6RPH� VHQVRUV� DUH
VPDOOHU��\HW�QHLWKHU�RI�WKHVH�DUH�FRPSHQVDWHG
QRU�FDOLEUDWHG���6RIWZDUH�ZLWKLQ�WKH�;(��/&��
FDQ�EH�XVHG�WR�FRUUHFW�WKH�VHQVRU·V�OLQHDULW\�

3UHVVXUH�LV�DSSOLHG�WR�WKH�WRS�RI�WKH�GLH�DQG�D
VLQJOH�SUHVVXUH�SRUW�LV�SURYLGHG��7KH�RSWLPXP
SUHVVXUH� PHGLD� LV� QRQ�FRQGXFWLYH� DQG
RSWLPDOO\�FOHDQ�GU\�DLU�

)RU�D�EDURPHWHU�DSSOLFDWLRQ��WKH�RXWSXW�RI�WKH
VHQVRU�PXVW�KDYH�D� OLQHDU� UHVSRQVH�RYHU� WKH
H[SHFWHG� SUHVVXUH� UDQJH� RI� ���������P%DU
�������� N3D��� 7KH� VHQVRU� LV� GHVLJQHG� WR
PHDVXUH� SUHVVXUH� ZLWK� UHVSHFW� WR� D� VHDOHG
YDFXXP�LQ�WKH�VHQVRU�FDYLW\�

7KH� PRGHO� XVHG� KDV� D� FRQVWDQW� YROWDJH
FRPSHQVDWHG�UHVLVWRU�QHWZRUN��7KH�DGYDQWDJH
KHUH� LV� WKDW� WKH� GHYLFH� GRHV� QRW� QHHG� WR
LQWHUIDFH�ZLWK�D� YDULDEOH� JDLQ� LQVWUXPHQWDWLRQ
DPSOLILHU

)LJXUH����7KH�3LH]RUDWLYH�3UHVVXUH�6HQVRU�,QWHUIDFH

7KH� IROORZLQJ� EHORZ� SUHVHQWV� WKH� QHFHVVDU\
JXLGHOLQHV� WR� LQWHUIDFH� WKH� VHQVRU� ZLWK� WKH
;(�����SURGXFW�

$Q\�GLIIHUHQWLDO� UHVLVWLYH� VHQVRU� LV�ZHOO� VXLWHG� WR
;(��/&��� JLYHQ� WKDW� QR� H[WHUQDO� VSHFLILF
DGGLWLRQDO� GHYLFH� LV� UHTXLUHG� WKDQNV� WR� WKH
LQWHJUDWHG�SURJUDPPDEOH�JDLQ�DQG�RIIVHW�VLJQDO�
FRQGLWLRQLQJ� FLUFXLWU\�� *DLQ� DQG� RIIVHW
FRPSHQVDWLRQ� LV�H[HFXWHG�ZLWKLQ� WKH�;(��/&��
E\� SURJUDPPLQJ� WKH� SDUDPHWHUV� RI� WKH� DQDORJ
FKDLQ�

,Q� PRVW� FRPPRQ� V\VWHPV�� WKH� RXWSXW� RI� WKH
VHQVRU� PXVW� EH� FRQYHUWHG� WR� D� JURXQG
UHIHUHQFHG�DQDORJ�YROWDJH��:LWK�WKH�;(��/&���

WKH� VLJQDO� LV� WUHDWHG� IXOO\� GLIIHUHQWLDOO\� RQ� WKH
DQDORJ�LQSXW�FKDLQ�

,Q�RUGHU WR�PLQLPL]H� YDULDWLRQV� WKDW� FRXOG� DIIHFW
WKH�DFFXUDF\�RI�WKH�RXWSXW�VLJQDO�� WKH� UHIHUHQFH
YROWDJH�RI�WKH�$�'�FRQYHUWHU�DQG�WKH�DPSOLILHUV�LV
UDWLR�PHWULF�WR�WKH�SRZHU�VXSSO\���7KH�YROWDJH�RI
WKH� GHPR� ERDUG� RSHUDWHG� DW� ���9� SURYLGHV� WKH
VHQVRU�VXSSO\�YROWDJH�
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7KH�VHQVRU·V�RXWSXW�LV�UDWLR�PHWULF�WR�WKH�VXSSO\
YROWDJH��:LWK�D�VHQVLWLYLW\�RI�����P9�P%DU� ����
P9�N3D��DW����9��LW�ZLOO�UHVXOW�LQ�������P9�P%DU
DW����9�

Zooming ADC
,Q� JHQHUDO�� FRQFHSWV� XVLQJ� WKH� PD[LPXP
UHVROXWLRQ� RI� WKH� $�'� KDYH� WKH� SRZHU� VXSSO\� DV
IXOO�VFDOH��,W�LV�DGYLVDEOH�IRU�D�EDURPHWHU�WR�KDYH
D�SUHVVXUH�UDQJH�RI����������P%DU�

,Q� DGGLWLRQ�� WKH� VHQVRU� LV� GULYHQ� E\� D� FRQVWDQW
YROWDJH�VXSSO\� WKDW� LV�XVXDOO\�HDVLHU� WR�JHQHUDWH
WKDQ�FRQVWDQW�FXUUHQW�VRXUFHV

7KLV� LV�WKH�XVHIXO� UDQJH� WKDW� LV�FRQYHUWHG� WR� WKH
PD[LPXP�UHVROXWLRQ�RI�WKH�$'&�XVLQJ� WKH�]RRP
LQFOXGHG�LQ�WKH�DFTXLVLWLRQ�FKDLQ�

)LJXUH�����$'&�&RQYHUVLRQ

7KH�JDLQ�PDGH� LQ� WKH�DPSOLILFDWLRQ�VWDJH�RI� WKH
]RRPLQJ� $'&� LQFUHDVHV� WKH� VLJQDO� VR� WKDW� WKH
YDOXH�RI�WKH�/6%�RI�WKH�$'&�UHIHUULQJ�WR�WKH�LQSXW
RI�WKH�FLUFXLW�LV�VPDOOHU���7KLV�HQDEOHV�LW�WR�GHWHFW
D�YHU\�VPDOO�VLJQDO�YDULDWLRQ��7KH�;(��/&���SUH�
DPSOLILHU�PD[LPXP�JDLQ���������LV�VXFK�WKDW�WKH
$'&�FDQ�PHDVXUH� WKH� LQSXW� VLJQDO� GRZQ� WR� WKH
QRLVH�RI�WKH�SUH�DPSOLILHU�

,Q� RUGHU� WR� DGDSW� WKH� VHQVRU� RXWSXW� DV� ZHOO� DV
SRVVLEOH�WR�WKH�VSDQ�RI�WKH�$�'��WKH�RXWSXW�VLJQDO
RI� WKH� VHQVRU� LV� DPSOLILHG� DQG� RIIVHW� DW� WKH
GLIIHUHQW�VWDJHV�RI�WKH�]RRP�

Conversion

0hFFFF

0hC000

0h0000

Conversion

0hFFFF

0h8000

0h0000

850                      1050    Sensor output 850                      1050    Sensor output

Usual ADC Zooming ADC
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7KH�GLDJUDP�EHORZ�VKRZV�WKH�VLJQDO�DW�WKH�LQSXW�RI�WKH�;(��/&����DQG�DW�WKH�RXWSXW�RI�WKH��VW���QG�DQG
�UG�DPSOLILHU�

)LJXUH����,QWHUPHGLDWH�$QDORJ�&KDLQ�6WDJH

Intermediate analog chain stage

0.0000

0.2000

0.4000

0.6000

0.8000

1.0000

1.2000

10.2 10.4 10.6 10.8 11.0 11.2 11.4 11.6 11.8 12.0 12.2 12.4 12.6

sensor output  mV
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Input

vd1
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7KH� VLJQDO� LV� DPSOLILHG� WR� KDYH� D� VSDQ� YROWDJH� RI
���� 9� DW� WKH� LQSXW� RI� WKH� $�'� FRQYHUWHU�� ZKHUHDV
WKH�VHQVRU�VLJQDO�LV�ZLWKLQ����WR������P9�

7KH� WDEOHV�EHORZ�VKRZ� WKH� FDOFXODWHG� SDUDPHWHUV
WKDW�UHSUHVHQW�WKH�UHVSRQVH�DERYH�

9DOXHV�DUH�LQ�GHFLPDOV�

3DUDPHWHU 9DOXH
9UHI ����
*DLQ�� ��
2IIVHW� �
*DLQ� ��
2IIVHW� ��
*DLQ� ��

7DEOH��

Pressure
mBar

Vin
V

Vd1
V

Vd2
V

Vd3
V

ADC
code

1050 0.0126 0.126 0.778 1.032 28065
1000 0.0120 0.120 0.718 0.782 21269

950 0.0114 0.114 0.658 0.532 14474
900 0.0108 0.108 0.598 0.282 7678
850 0.0102 0.102 0.538 0.032 883

7DEOH��

7KH�YDOXHV�RI�WKH�UHJLVWHUV�JLYH�WKH�FRUUHFW�UDQJH�RI
WKH� VSDQ� YROWDJH�� 7R� FRQYHUW� WKH�$'&�FRGH� WR� DQ
H[DFW� SUHVVXUH� YDOXH�� WKH� 5,6&� FRUH� FDSDELOLWLHV
SURYLGH�WKH�GHYHORSHU�ZLWK�RSWLPDO�IOH[LELOLW\

7KH� IRUPXOD�EHORZ�JLYHV� WKH�HTXDWLRQ� WR�FRPSXWH
WKH�FRUUHFW�YDOXH�RI�WKH�SUHVVXUH�

844_.
88328065

8501050

_.

+
−

−

=+
−

−
=

codeADC

codecodeADC
codecode

PP

Pout

null
lowhigh

lowhigh

&RGHQXOO� LV� WKH� HTXLYDOHQW� SUHVVXUH� YDOXH
FRUUHVSRQGLQJ�WR�D�QXOO�$'&�FRGH

/&'�GLVSOD\�LQWHUIDFH
7KH�/&'�GLVSOD\�PRGXOH�XVHV�D�VWDQGDUG�SURWRFRO�
:H�KDYH�D�FKRLFH�EHWZHHQ�D���OLQHV�VHULDO�SURWRFRO
DQG� �� OLQHV� SDUDOOHO� SURWRFRO�� )RU� WKLV� DSSOLFDWLRQ
ZH�FKRVH�WKH���OLQHV�SDUDOOHO�SURWRFRO�

7R� LQWHUIDFH� WKH� /&'� GLVSOD\� ZH� XVHG� WKH� WZR
SDUDOOHO�SRUWV�RI�;(��/&���� ,Q� WKLV�FDVH��ZH�XVHG
WKH�3RUW&� WR� WUDQVIHU� WKH���ELWV� RI� GDWD� �� DQG� WKH
3RUW%�WR�WUDQVIHU�WKH���ELWV�RI�FRQWURO�
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)LJXUH����&RQQHFWLRQV�EHWZHHQ�/&'�'LVSOD\�DQG�WKH�;(��/&���3UR�6WDUW
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Application program

Flow chart
7KH�IROORZLQJ�IORZ�FKDUW�GHVFULEHV�DOO�SURJUDP�LPSOHPHQWDWLRQ�

Main Routine

)LJXUH��

RESET

Initialization

Measurement
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�,QLWLDOL]DWLRQ�URXWLQH

)LJXUH��

Initialization

Initialization of global
variables

Initialization of I/O
ports

Initialization of
ZOOM A/D converter

Measurement
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Measurement routine

)LJXUH��

Measurement

Enable IRQ from the
ZOOM A/D converter

Start the ZOOM A/D
converter

Enable IRQ from
PortA 0

Write Initial String to
the LCD display

Codition 1

Codition 2

Return to
Initialization

Condition 1 : While (1) this condition is always true

Condition 2 : PA0 is activated

YES

NO
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Zoom ADC Irq handler routine

)LJXUH��

Condition 
3

Handler for zoom 
ADC IRQ

Put the value 
converted to an array

Display the value 
converted

Condition 
4

Condition 
5

Start zoom ADC for 
a new conversion

NO

NO

NO

Make the addition 
between each value 

of the Array

Calculate the value 
to be displayed

Display the value 
calculated

MesCount = 10

MesCount = 10

Pressure 
= 

Pressure * 0.9

Pressure 
= 

Pressure + Array[0]

Calculate the value 
to be displayed

Display the value 
calculated

1

2

3
2

1

3

Condition 3 : MesCount = 9

Condition 4 : MesCount < 9

Condition 5 : MesCount > 9

Return of IRQ
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