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EDU-014.

For LEARNING and to PRACTICE the ELECTRONICS

EDUCATIONAL MODULES

EDU-014.   Astable NE555

Cebek educational modules included in the EDU serial offer several 
practices to analyse, experiment and to learn basic knowledge on the 
studied theme. Nevertheless, their function is not to make a mini-class on 
each theme, but to complete and to be used as basis, as well as to allow 
to experiment on the theoretical theme evocated by the teacher. For this 
reason, we suggest you to use modules form the EDU serial under the 
supervision and the direction of a teacher. 
Cebek doesn't offer a consulting service as concern the theoretical or the 
operating principles concerning the theme deal with the module. It only 
offers a technical assistance regarding questions and problems coming 
from the circuit's internal operating mode.
All Cebek modules included in the EDU serial have a warranty of 3 years as 
concerning components and labour man. All damages provoked by 
external causes (from the circuit), as well as wrong connections or 
installations or due to an operating mode no indicated into the module's 
documentation won't be covered by the warranty. More over, all wrong or 
incorrect handling won't be excluded from the warranty. For any claim, you 
have to present the corresponding invoice.
To contact our technical department, you can send a message to 

,  or a fax :Nº+34.93.432.29.95  or a mail to the following 
address:  CEBEK, c/Quetzal, 17-21, 08014 Barcelona (SPAIN).
sat@cebek.com

Warranty and Do not forget.

Rules and Identification of the EDU serial elements.

To make easier the identification and for a single rule as concern different 
practices and educational Cebek modules, all common elements will 
answer to colour code and to a shape. 

Test Point. (TP).
It allows to connect oscilloscope's or multimeter extremities to read 
parameters relating to the practice. According to its colour, it will 
indicate that the Test Point (TP) is connected to the positive or to the 
negative of the circuit, as well as reads concerning current, voltage, 
load, etc….                                                                 

Jumper.

circuit
Red

Conmutator / Switch.

Power supply Current Voltage
Red Blue Yellow

Logical

TP. Voltage
Yellow

TP. circuit
Black

TP. TP. Current
Blue

TP Without current or TP AC.
White

Green

It allows to close or 
open a signal or an 
electrical  circuit 

According to the colour of the switch, you can control the voltage, the current or 

Important Point.
Point with special 
importance,
To remember.

7KH�( ' 8 �����LV�D�P LQL�FRP SRVHG�E\ �WZR�1 ( ����LQ�DVWDEOH�
FRQILJXUDWLRQ�ZLWK�WKH�QHFHVVDU\ �FRP SRQHQWV�WR�H[ SHULP HQW�
ZLWKRXW�H[ WHUQDO�HOHP HQWV�WKH�GLIIHUHQW�YDULDEOHV�DQG�FRQFHSWV�
LQGLFDWHG�LQ�WKH�GRFXP HQWDWLRQ�DQG�WKH�SUDFWLFHV�
7KH�( ' 8 �����H[ KLELWV�WKH�RSHUDWLQJ�P RGH�DQG�DQVZHU�RI�D�
IUHH�RVFLOODWLRQ�P XOWLYLEUDWRU�EDVHG�RQ�WKH�³���́ ��
( [ SHULP HQWLQJ�WKURXJK�WKH�SUDFWLFHV��WKH�GHVFULSWLRQ�RI�LWV�
LQWHUQDO�VWUXFWXUH��RSHUDWLQJ�DQVZHU�DQG�FKDUDFWHULVWLFV�RI�LWV�
DVWDEOH�FRQILJXUDWLRQ��,P SXOVH�ZLGWK��RSHUDWLQJ�WLP H��
IUHTXHQF\ ��RSHUDWLQJ�F\ FOH��FKDUJH�DQG�GLVFKDUJH�JUDSKLFV��
FRQILJXUDWLRQ�RI�H[ WHUQDO�FRP SRQHQWV�DQG�RXWSXW�DQVZHU

   Astable Ne555

3UDFWLFH����5 HVROXWLRQ�RI�&DSDFLWRU�DQG�5 ��DQG�5 ��YDOXHV�
DFFRUGLQJ�WKH�UHTXLUHG�LP SXOVH�ZLGWK��SHULRG�DQG�
IUHTXHQF\ ��

3UDFWLFH����7LP LQJ��,P SRUWDQFH�RI�WKH�UHVLVWRU�YDOXH�LQ�WKH�
LP SXOVH�ZLGWK�DQG�WKH�SHULRG�

3UDFWLFH����' HVFULSWLRQ�RI�WKH�DVWDEOH�1 ( �����&DSDFLWRU�
FKDUJH�DQG�GLVFKDUJH��3&6�DQG�3&,��VZLWFKLQJ�OHYHOV��
2 EVHUYDWLRQ�RXWSXW�ZDYH�IRUP V�DQG�WKH�FDSDFLWRU���

Union terminal between points
Aluminium, without colour

http://www.cebek.com
mailto:sat@cebek.com
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EDU-014.   Astable NE555 EDU-014.

Before to start a practice, 
Before to start a practice, it is very important to carefully read its instructions 
manual as well as corresponding indications.
You have to correctly make connections concerning indicated contact 
points, otherwise measures depending on these connections will be 
confuses or incorrects.
Do not make any connection or short-circuits no specified in this manual, to 
avoid to damage the module. 
If the illumination Led indicated as “PWR” doesn't light on or if its function is 
suddenly stopped, you have to immediately disconnect the devise from 
the power supply and to check if there is no short-circuit as well as the fuse 
state.
Even if you can make this practice following instructions described into this 
manual, we suggest you to make this practice under the supervision of a 
teacher allowing to consult, to increase or to help regarding concepts 
described herewith.
On the circuit, each practice will be delimited by a rectangle with the 
corresponding number. One or several experiments could be reported to 
this practice. 

The module is supplied at 12 V DC. You have to use a laboratory stabilised 
power supply like our Cebek FE-113. The circuit's feeding is done through the 
male connector inserted on the board, do not inject signal on any other 
terminal placed on the circuit. Once supplied, the circuit offers necessaries 
voltages to make experiments with each practice. To connect the power 
supply, the module includes a cable with a male connector at one 
extremity and wires at the other extremity. 

Respecting the connector polarity, you have to connect each terminal to 
the corresponding and respective terminal of the power supply. Then, you 
could insert it on the module. 
Note: The circuit fuse is 250mA.

You won't need any additional material or components to experiment with 
this module. You only need basis measure instruments to obtain and to 
compare obtained values from this practice. For this module, you will need 
one or several multimeters with their voltmeter, ammeter or ohmmeter 
functions. If you have an oscilloscope, you could also use it to substitute the 
voltmeter.  

- With Google: NE555
- With Google: Ne555 Fairchild
- Electronics Principles, (Mc Graw Hill)

B r to sta .efo e  rt. .

Mo  w pdule’s po er su ply.

Female
C ectoronn Male

C no nector

eRequired Mat rial.

ib g hB lio rap y.

   Astable NE555

7KH�³���́ �
7KH�³���́ �P DLQWDLQV�WRGD\ �VHYHUDO�FKDUDFWHULVWLFV�WKDW�P DNH�LW�LGHDO�LQ�
LQQXP HUDEOH�DSSOLFDWLRQV��P DLQO\ �DV�DFFXUDWH�WLP HU�

' LVWULEXWHG�E\ �GLIIHUHQW�P DQXIDFWXUHUV��DFFRUGLQJ�WR�LWV�RULJLQ�LW�LV�
GHQRP LQDWHG�1 ( �����/ 0 �����&$�����0 &�����HWF��,W�LV�DOVR�DYDLODEOH�
WKH�YHUVLRQ�ZKLFK�HQFDSVXODWHV�LQ�D�VDP H�LQWHJUDWHG�WZR�1 ( ������WKH�
1 ( ����

$P RQJ�LWV�FKDUDFWHULVWLFV�LW�HP SKDVL] HV�LWV�KLJK�DFFXUDF\ �ZKLFK�LW�FDQ�
UHDFK�DV�WLP HU��HYHQ�LI�LW�LV�VXEP LWWHG�WR�YROWDJH�DQG�WHP SHUDWXUH�
YDULDWLRQV��,W�FDQ�EH�VXSSOLHG�ZLWK�YROWDJHV�EHWZHHQ�����DQG����9�' �&�
DQG�LWV�VWDELOLW\ �LQ�IUHTXHQF\ �E\ �HDFK�&HOVLXV�GHJUHH�RV�RI������� �
0 RUH�RYHU��LW�UHTXLUHV�WKH�XVH�RI�IHZ�H[ WHUQDO�FRP SRQHQWV�DQG�LW�FDQ�
VXSSO\ �D�P D[ LP XP �RXWSXW�FXUUHQW�XS�WR�����P $��

7KH�1 ( �����FDQ�P DLQO\ �RSHUDWH�LQ�WZR�GLIIHUHQW�FRQILJXUDWLRQV��DV�
P RQRVWDEOH�P XOWLYLEUDWRU�RU�DV�DVWDEOH�P XOWLYLEUDWRU�

,Q�$VWDEOH�P RGH��LW�JHQHUDWHV�D�FRQVWDQW�VTXDUH�VLJQDO��FRP SRVHG�E\ �
D�LP SXOVH�DW�KLJK�OHYHO�IROORZHG�E\ �DQRWKHU�RQH�DW�ORZ�OHYHO��ZKHUH�WKH�
ZLGWK�RI�WKH�SXOVH�DW�KLJK�OHYHO�FDQ�EH�DGMXVWHG�DV�ZHOO�DV�WKH�SDUW�RI�
WKH�F\ FOH�DW�ORZ�OHYHO�
,Q�0 RQRHVWDEOH�P RGH��WKH�1 ( �����SURGXFHV�D�VLQJOH�DFFXUDWH�LP SXOVH�
ZKLFK�FDQ�EH�HVWDEOLVKHG�IURP �P LFURVHFRQGV�XS�WR�KRXUV��

3UDFWLFH����3UDFWLFH�������
V�,QWHUQDO�VWUXFWXUH�DQG�GHVFULSWLRQ
7KH�GUDZLQJ�RI�WKH�1 ( ���
V�LQWHUQDO�VWUXFWXUH�DOVR�VKRZV�WKDW�
WKURXJK�WKH�FRQQHFWLRQ�RI�WKH�WZR�H[ WHUQDO�UHVLVWRUV��5 ��DQG�5 ���
DQG�WKH�&�FDSDFLWRU��FRQQHFWLRQV�WR�FRQILJXUH�WKH�����LQ�DVWDEOH�
P RGH�
,QWHUQDOO\ ��WKH�1 ( �����LV�EDVLFDOO\ �VWUXFWXUHG�E\ �D�YROWDJH�GLYLVLRQ�
ZLWK�WKUHH�UHVLVWRUV�RI�WKH�VDP H�YDOXH��WZR�FRP SDUDWRUV��D�5 6�IOLS�
IORS��D�1 31 �DQG�D�5 HVHW�
7KH�WKUHH�LQWHUQDO�UHVLVWRUV�FRQVWLWXWH�WZR�OHYHOV�WKDW�GHWHUP LQH�WKH�
VZLWFKLQJ�SRLQWV�RQ�WKH�FRP SDUDWRUV��WKH�VXSHULRU���3&6� �����9GF���
DQG�WKH�LQIHULRU���3&,� �����9GF��
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Practice 0. NE555 Internal structure and description,(Part II)

7KUHVKROG��3LQ����WKH�WKUHVKROG��,W�DOVR�DFWV�RQ�WKH�FRP SDUDWRUV��
LQ�WKLV�FDVH�RQ�WKH�$��: KHQ�WKH�DSSOLHG�YROWDJH�LV�VXSHULRU�WR�
3&6��WKH�FRP SDUDWRU�JRHV�WR�KLJK�OHYHO�
2 XWSXW��3LQ���JRHV�WR�KLJK�OHYHO�GXULQJ�WKH�RXWSXW�LP SXOVH��,Q�
DVWDEOH�P RGH��LW�VXSSO\ �D�UHFWDQJXODU�VLJQDO�
5 HVHW��3LQ����: KHQ�LW�LV�FRQQHFWHG�WR�WKH�JURXQG��LW�UHVHW�WKH�
RXWSXW���2 XWSXW��DQG�LQKLELWV�WKH�LQWUHJUDWHG�RSHULQJ�
&RQWURO��3LQ���LV�FRQQHFWHG�WR�WKH�JURXQG�WKURXJK�D�FDSDFLWRU�
DQG�LW�DYRLGV�YROWDJH�IOXFWXDWLRQV��,Q�RWKHU����
V�FRQILJXUDWLRQV��
OLNH�WKH�LP SXOVH�P RGXODWLRQ��LW�DFWV�DV�FRUUHFWRU�RI�3&6�DOORZLQJ�
WKH�P RGLILFDWLRQ�RI�WKH�LP SXOVH�ZLGWK�
' LVFKDUJH��3LQ���H[ HFXWHV�WKH�FDSDFLWRU�GLVFKDUJH��

3UDFWLFH�����1 ( �����2 SHUDWLQJ�LQ�DVWDEOH�P RGH
7KH�1 ( �����DFWLQJ�LQ�DVWDEOH�P RGH�FDQQRW�LQGHILQLWHO\ �UHP DLQ�
LQ�DQ\ �VWDEOH�VWDWH��DZDLWLQJ�DQ�DFWLYDWLRQ�VLJQDO��IRU�WKLV�UHDVRQ�
LW�GRHVQ
W�UHTXLUH�WR�EH�H[ WHUQDOO\ �VKRW�WR�RIIHU�DQ�DQVZHU��) URP �
WKH�VWDUWLQJ�RI�LWV�IHHG��LW�FRQVWDQWO\ �RVFLOODWHV�JHQHUDWLQJ�D�
UHFWDQJXODU�VLJQDO�RQ�WKH�RXWSXW��

�
3UDFWLFH���VKRZV�WKH�1 ( �����RSHUDWLQJ�P RGH�DV�IUHH�RVFLOODWLRQ�
P XOWLYLEUDWRU���DVWDEOH���DV�KRZ�WKH�FRQILJXUDWLRQ�DQG�WKH�YDOXH�
RI�LQYROYHG�H[ WHUQDO�FRP SRQHQWV�GHWHUP LQH�WKH�LP SXOVH�ZLGWK�
DQG�WKH�SHULRG�RI�WKH�UHFWDQJXODU�VLJQDO��DQG�FRQVHTXHQWO\ �WKH�
WLP LQJ�RI�KLJK�DQG�ORZ�OHYHO�LP SXOVHV�

2 EVHUYLQJ�WKH�LQWHUQDO�VWUXFWXUH��ZKHQ�WKH�1 31 �LV�LQ�FXW�SRVLWLRQ��
SLQ�����GLVFKDUJH���DOORZV�WKH�&�FDSDFLWRU�FKDUJH�WKURXJK�5 ��DQG�
5 ���
: KHQ�WKH�FDSDFLWRU�YROWDJH�RYHUSDVVHV�WKH�WKUHVKROG�RQH�LQ�SLQ����
GHWHUP LQHG�E\ �3&6��LW�ZLOO�EH�WKH�$�FRP SDUDWRU�ZKLFK�ZLOO�FKDQJH�
WKH�RXWSXW��UHWXUQLQJ�WR�DFWLYDWH�WKH�IOLS�IORS�DQG�UHVWRULQJ�4 �DW�KLJK�
OHYHO�WR�DOORZ�1 31 �OHDGV�DQG�SODFH�SLQ���WR�JURXQG��GLVFKDUJLQJ�
QRZ�WKH�FDSDFLWRU�WKURXJK�5 ����
$V�WKH�%�FRP SDUDWRU�LQYHUWHU�LQSXW�LV�FRQQHFWHG��SLQ�����WULJJHU���WR�
WKH�FDSDFLWRU��: KHQ�LWV�FKDUJH�VOLJKWO\ �GHFUHDVHV�UHJDUGLQJ�WKH�
3&,�YDOXH��WKH�%�FRP SDUDWRU�RXWSXW�ZLOO�VZLWFK�DJDLQ�WR�4 �VWDWH�DW�
ORZ�OHYHO��FRQVWDQWO\ �UHSHDWLQJ�WKH� �FDSDFLWRU�FRQVWDQW�
FKDUJH�GLVFKDUJH�YLFLRXV�FLUFOH�EHWZHHQ�����9FF���3&,��DQG�����RI�
9GF���3&6��

EDU-014.   Astable NE555

3UDFWLFH�����1 ( �����2 SHUDWLQJ�LQ�DVWDEOH�P RGH��SDUW�,,�
0 RUH�RYHU�RI�WKH�SUDFWLFH���DVVHP EOLQJ��LW�LV�DOVR�QHFHVVDU\ �WR�
P RQLWRU�WKH�FLUFXLW�RSHUDWLQJ�P RGH�WKURXJK�WZR�RVFLOORVFRSH�
FKDQQHOV��
$�FKDQQHO�LV�DSSOLHG�WR�YLVXDOL] H�WKH�RXWSXW�ZDYHIRUP �EHWZHHQ�
73�$�DQG�73�%�DQG�WKH�VHFRQG�FKDQQHO��ZLOO�IROORZ�FDSDFLWRU�
FKDUJH�GLVFKDUJH��EHWZHHQ�73�$�DQG�73��
7KH�RVFLOORVFRSH�P XVW�EH�FRQILJXUHG�IRU�D�GXDO�YLVXDOL] DWLRQ�

7KH�REMHFWLYH�RI�WKLV�SUDFWLFH�LV�WR�YHULI\ �WKURXJK�DQ�RVFLOORVFRSH�DV�
LQIHULRU�DQG�VXSHULRU�VZLWFKLQJ�SRLQWV�FRUUHVSRQG�WR�WKH�LP SXOVH�
ZLGWK�DQG�WKH�SHULRG�
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( [ HUFLVH����2 SHUDWLQJ�F\ FOH�DQG�FRQILJXUDWLRQ�UHVLVWRUV
7KH�FDSDFLWRU
V�FKDUJH�FRQVWDQW�LV�GHWHUP LQHG�E\ �5 ��DQG�5 ���
EHLQJ�HTXDO�WR��5 ��5 ���&��7KH�GLVFKDUJH�LV�GRQH�WKURXJK�5 ���IRU�
WKLV�UHDVRQ�WKH�FRQVWDQW�LV��5 ���&�
$V�ERWK�WLP H�FRQVWDQWV�DUH�GLIIHUHQW��DFFRUGLQJ�WR�WKH�5 ��DQG�5 ��
YDOXH�WKH�RSHUDWLQJ�F\ FOH�ZLOO�EH�HVWDEOLVKHG�EHWZHHQ����DQG�
���� �
6HH�QRZ�WKH�5 ���5 ��DQG�&�WUDQVODWLRQ�WR�WKH�SUDFWLFH����
&RUUHVSRQGLQJ�) 4 ���) 4 ��DQG�&���7KH�WZR�UHVLVWRUV�DUH�LQ�WKLV�
FDVH��YDULDEOHV�DOORZLQJ�RI�HVWDEOLVK�GLIIHUHQW�RVFLOODWLRQ�
IUHTXHQFLHV�
: KHQ�) 4 ��LV�VXSHULRU�WR�) 4 ���WKH�RSHUDWLQJ�F\ FOH�LV�QHDULQJ�WR�
��� �DQG�WKH�/ ( ' �EOLQNV�DW�D�ORZHU�VSHHG��ZLWK�D�OLJKWRQ�DQG�OLJKW�
RII�F\ FOH�YHU\ �VLP LODU�
$W�WKH�RSSRVLWH��LI�) 4 ��LV�VXSHULRU�WR�) 4 ���WKH�RSHUDWLQJ�F\ FOH�LV�
SUDFWLFDOO\ �HTXDO�WR����� �DQG�WKH�/ ( ' �LV�DOP RVW�FRP SOHWHO\ �IL[ H��
ZLWK�D�VKRUW�EOLQNLQJ�IHZ�SHUFHSWLEOH�
1 RWH��,Q�RUGHU�WR�FKHFN�WKLV�34 �SRLQW��GR�QRW�FRP SOHWHO\ �SODFH�LW�DW�
WKH�P LQLP XP ��EXW�OHDYH�LW�LQ�D�ORZHU�SRVVLEOH�YDOXH�

7KH�P LQLP XP �DQG�P D[ LP XP �LQ�ERWK�UHVLVWRUV�LV�GLIIHUHQW�IURP �RQH�
WR�WKH�RWKHU��7KH�REMHFWLYH�RI�WKH�H[ HUFLVH�LV�WR�LGHQWLI\ �LQ�ZKLFK�
SRVLWLRQ��OHIW�RU�ULJKW�KDYH�EHHQ�SODFHG�HDFK�RQH��FRQVLGHULQJ�WKH�
LQIOXHQFH�RI�ERWK�UHVLVWRUV�LQ�WKH�UHVXOW�RI�WKH�RSHUDWLQJ�F\ FOH�DQG�
RVFLOODWLRQ�RI�WKH�/ ( ' �

3UDFWLFH�����,P SXOVH�ZLGWK��SHULRG�DQG�IUHTXHQF\ ��3DUW�,,�
) URP �FKDUJH�DQG�GLVFKDUJH�FRQVWDQWV�LW�FDQ�EH�GHWHUP LQHG�
IRUP XODV�WR�FDOFXODWH�WKH�LP SXOVH�ZLGWK��WKH�SHULRG�DQG�
FRQVHTXHQWO\ �WKH�IUHTXHQF\ �DQG�WKH�RSHUDWLQJ�F\ FOH�

3UDFWLFH���DOORZV�WR�FRQILJXUH�GLIIHUHQW�FRP ELQDWLRQV�IURP �
³5 �́ ��³5 �́ �DQG�³&´�WKURXJK�WKH�FORVXUH�RI�WKH�FRUUHVSRQGLQJ�
MXP SHUV��DQG�ZLWK�WKH�FRQVLVWHQW�LP SXOVH��SHULRG�DQG�
IUHTXHQF\ �GLIIHUHQFH�
5 ��FDQ�EH�5 9���5 9���5 9��RU�5 9���FORVLQJ�WKH�FRUUHVSRQGLQJ�
- 3���- 3���- 3��RU�- 3��MXP SHUV�
5 ��LV�VHOHFWDEOH�EHWZHHQ�5 9���5 9���5 9��DQG�5 9��WKURXJK�WKH�
FORVLQJ�RI�RQH�RI�- 3���- 3���- 3��DQG�- 3��MXP SHUV�
&�ZLOO�REWDLQ�WKH�&���&����&���RU�&���YDOXH�DFFRUGLQJ�WR�WKH�
FRUUHVSRQGLQJ�FORVXUH�RI�- 3���- 3����- 3���RU�- 3���MXP SHUV�
) RU�LQVWDQFH��IRU�D��. �5 ���D���. �5 ��DQG�D���X) �FDSDFLWRU��\ RX�
KDYH�WR�FORVH�- 3���- 3��DQG�- 3����$QG�LW�LV�WKH�VDP H�WKLQJ��
5 9���5 9��DQG�&���ZLOO�EH�VHOHFWHG�

7KH�H[ HUFLVH�ZLOO�FRQVLVW�LQ�ZULWLQJ�LQ�HDFK�VTXDUH�WKH�
FRP ELQDWLRQ�RI�MXP SHUV�ZKLFK�ZRXOG�FRQILJXUH�QHFHVVDU\ �5 ���
5 ��DQG�FDSDFLWRU�WR�REWDLQ�WKH�LQGLFDWHG�YDOXH��DV�ZHOO�DV�WKH�
RSHUDWLQJ�F\ FOH�P RQLWRULQJ�WKURXJK�WKH�RVFLOORVFRSH

EDU-014.   Astable NE555

3UDFWLFH�����,P SXOVH�Z LGWK��SHULRG�DQG�IUHTXHQF\

) RUP XOD�WR�FDOFXODWH��$ VWDEOH�1 ( �����
��������������: ���7� �VHFRQG��I� �+HUW] V��'  �� ��5 ����5 ��HQ�RKP V��&�HQ�) DUDGHV�

,P SXOVH�ZLGWK���: �����: � ��������5 ��5 ��

3HULRG���7�� 7� �������5 ����5 ��&�

) UHTXHQF\ ���I�� I� ���������5 ����5 ��&���������LQYHUW�UHJDUGLQJ�SHULRG�RQH�

2 SHUDWLQJ�F\ FOH���' �������' � �5 ��5 �����5 ����5 ��������,P SXOVH�ZLGWK���3HULRG�
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