
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ΠΑΡΑΡΤΗΜΑ Ι 

Χρωματικός κώδικας αντιστάσεων  
 

 

Οι μεγαλύτερες σε διαστάσεις αντιστάσεις που χρησιμοποιούνται στα κυκλώματα με 

διάκριτα στοιχεία φέρουν τυπωμένη επάνω τους την τιμή τους σε Ohm και την 

ακρίβειά της. Οι υπόλοιπες αντιστάσεις φέρουν στην επιφάνειά τους έγχρωμους 

δακτυλίους οι οποίοι αποτελούν έναν χρωματικό κώδικα αποτύπωσης της τιμής της 

αντίστασης, της ακρίβειας (ανοχής) και -σε μερικές περιπτώσεις- της αξιοπιστίας της. 

Όπως φαίνεται στο σχ. Ι.1, οι δύο πρώτοι δακτύλιοι αντιστοιχούν στα δύο πρώτα 

ψηφία της τιμής της αντίστασης (σε Ohm). Ο τρίτος δακτύλιος φανερώνει τον αριθμό 

των μηδενικών που ακολουθούν. Ο τέταρτος δακτύλιος αντιστοιχεί στην ακρίβεια της 

τιμής της αντίστασης και ο πέμπτος (αν υπάρχει) δείχνει την αναμενόμενη αξιοπιστία 

της αντίστασης.  

 
      Σχήμα Ι.1 – Αποτύπωση της τιμής της αντίστασης με έγχρωμους 

δακτυλίους. 

  

 

 

Στον Πίνακα Ι.1 φαίνεται η αντιστοιχία των χρωμάτων των δακτυλίων με αριθμούς. 

Π.χ. αν οι δακτύλιοι μιας αντίστασης έχουν κατά σειρά τα χρώματα: πορτοκαλί, 

λευκό, κίτρινο, χρυσαφί (όπως στην αντίσταση του σχ.Ι.1), τότε η τιμή της 

αντίστασης θα είναι 390000 Ω (ή 390kΩ) ±5%. 

 

 

1ος αριθμός

2ος αριθμός

Αριθμός μηδενικών

Ανοχή 

Αξιοπιστία

Πίνακας Ι.1:  

Χρωματικός κώδικας αντιστάσεων 

ΧΡΩΜΑ Αριθμ.τιμή 

Μαύρο 0 

Καφέ 1 

Κόκκινο 2 

Πορτοκαλί 3 

Κίτρινο 4 

Πράσινο 5 

Μπλε 6 

Μωβ 7 

Γκρίζο 8 

Λευκό 9 

Χρυσαφί 5% 

Ασημί 10% 



 

ΠΑΡΑΡΤΗΜΑ ΙI 

Παλμογράφος 
 

Ο παλμογράφος είναι ένα όργανο με το οποίο μπορούμε να αποτυπώνουμε και να 

μετράμε τάσεις και συγκεκριμένα το δυναμικό ενός σημείου του κυκλώματος ως προς 

τη «γη». 

Με τον παλμογράφο μπορούμε να μετρήσουμε τόσο συνεχείς όσο και μεταβλητές 

τάσεις.   

Σε ένα περιοδικό σήμα μπορούμε να μετρήσουμε την τιμή από κορυφή σε κορυφή 

(pp), το πλάτος, τη χρονική μέση τιμή (συνεχή-DC συνιστώσα) και την περίοδο. 

 

 

Στη συνέχεια δίνεται το εγχειρίδιο χρήσης του παλμογράφου που θα χρησιμοποιήσετε 

στο εργαστήριο. 

  











































 

ΠΑΡΑΡΤΗΜΑ ΙIΙ 

Πολύμετρο 

 
Το πολύμετρο είναι ένα όργανο με το οποίο μπορούμε να μετρήσουμε τάσεις, 

ρεύματα και αντιστάσεις. 

Είναι δυνατή η μέτρηση τόσο συνεχών (DC) όσο και εναλλασσόμενων (AC) τάσεων 

και ρευμάτων. Στα εναλλασσόμενα σήματα το πολύμετρο μετράει την ενεργό τιμή 

τους (rms) και όχι το πλάτος ή την τιμή από κορυφή σε κορυφή. 

 

Στη συνέχεια παρατίθεται το εγχειρίδιο χρήσης του πολύμετρου που θα 

χρησιμοποιήσετε στο εργαστήριο. 

 













































 

ΠΑΡΑΡΤΗΜΑ ΙV 

Γεννήτρια σήματος. 
 

 

Η γεννήτρια σήματος του εργαστηρίου μπορεί να μας δώσει διάφορες περιοδικές 

κυματομορφές σήματος, όπως ημιτονικό σήμα, τεραγωνικό παλμό ή τριγωνικό 

παλμό, σε μια εκτεταμένη περιοχή συχνοτήτων. 

 

Τα τεχνικά χαρακτηριστικά και ο τρόπος χρήσης της γεννήτριας περιλαμβάνονται στο 

εγχειρίδιο του κατασκευαστή, που ακολουθεί.  
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3. SPECIFICATION

GFG-
8215A/8216A/8217A/8219A

GFG-
8250A/8255A

1.Main
Frequency Range 0.3Hz～3MHz(7 Range) 0.5Hz～5MHz(7 Range)
Amplitude ≧10Vpp(into 50Ωload) ≧10Vpp(into 50Ωload)
Impedance 50Ω±10％ 50Ω±10％
Attenuator -20dB±1dB×2 -20dB±1dB×2

DC Offset
＜-5V～＞5V
(into 50Ωload)

＜-5V～＞5V
(into 50Ωload)

Duty Control 80%:20%:80% to 1MHz
Continued variable

80%:20%:80% to 1MHz
Continued variable

Display
6 digits LED display
*GFG-8215A does not have
display.

6 digits LED display

Range Accuracy ±5%+1Hz(at 3.0 position)
*only for GFG-8215A.

----------------------------

2.Sine Wave

Distortion ≦1％,0.3Hz～200kHz ≦1％,0.5Hz～100kHz

Flatness
＜0.3dB,0.3Hz～300kHz
＜0.5dB,300kHz～3MHz

≦0.3dB,below 500kHz
≦1dB,below 5MHz

3.Triangle Wave

Linear
≧98％,0.3Hz～100kHz
≧95％,100kHz～3MHz

≧98％,0.5Hz～100kHz
≧95％,100kHz～5MHz

4.Square Wave
Symmetry ±2％,0.3Hz～100kHz ±2％,1Hz～100kHz

Rise or Fall Time
≦100ns at maximum output.
(into 50Ωload)

≦50ns at maximum output
(into 50Ωload)
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GFG-
8215A/8216A/8217A/8219A

GFG-
8250A/8255A

5.CMOS Output

Level
4Vpp±1Vpp～14.5Vpp
±0.5Vpp adjustable

4Vpp±1Vpp～14.5Vpp
±0.5Vpp adjustable

Rise or Fall Time ≦120ns ≦120ns
6.TTL Output
Level ≧3Vpp ≧3Vpp
Fan Out 20 TTL load 20 TTL load
Rise or Fall Time ≦25ns ≦25ns
7.VCF
Input voltage 0V～10V±1V(100:1) 0V～10V±1V(100:1)
Input Impedance 10kΩ±10％ 10kΩ±10％
8.GCV(for GFG-8219A/8255A only)

Output voltage
To set the voltage between
0V～2V as per different
frequency.

To set the voltage between
0V～2V as per different
frequency.

9.Sweep Operation(for GFG-8217A/8219A/8255A only)
Sweep/Manual Switch selector Switch selector
Sweep/Rate 100:1 ratio max. and adjustable 100:1 ratio max. and adjustable
Sweep/Time 0.5Sec～30Sec adjustable 0.5Sec～30Sec adjustable
Sweep/Mode Lin./Log. switch selector Lin./Log. switch selector
10.Amplitude Modulation(for GFG-8219A/8255A only)
Depth 0～100％ 0～100％
MOD.Freq. 400Hz(INT),DC～1MHz(EXT) 400Hz(INT),DC～1MHz(EXT)
Carrier BW 100Hz～3MHz(-3dB) 100Hz～5MHz(-3dB)
EXT Sensitivity ≦10Vpp for 100％ modulation ≦10Vpp for 100％ modulation
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GFG-
8215A/8216A/8217A/8219A

GFG-
8250A/8255A

11.Frequency Modulation (for GFG-8219A/8255A only)
Deviation 0～±5％ 0～±5％
MOD.Freq. 400Hz(INT),DC～20kHz(EXT) 400Hz(INT),DC～20kHz(EXT)
EXT Sensitivity ≦10Vpp for 10％ modulation ≦10Vpp for 10％ modulation
12.Frequency Counter
Int./Ext. Switch selector Switch selector

Range
0.3Hz～3MHz
(5Hz～150MHz EXT)

0.5Hz～5MHz
(5Hz～150MHz EXT)

Accuracy Time base accuracy±1count Time base accuracy±1count

Time base ±20ppm(23℃±5℃) after
30 minutes warm up

±20ppm(23℃±5℃) after
30 minutes warm up

Resolution
The maximum resolution is 10nHz
for 1Hz and
0.1Hz for 100MHz.

The maximum resolution is
10nHz for 1Hz and
0.1Hz for 100MHz.

Input Impedance 1MΩ/150pF 1MΩ/150pf

Sensitivity

≦35mVrms(5Hz~100MHz)
≦45mVrms(100MHz~150MHz)
*GFG-8215A does not have
 Frequency Counter function.

≦35mVrms(5Hz~100MHz)
≦45mVrms(100MHz~150MHz)

13.General
Power Source AC115V, 230V±15%,50/60Hz AC115V, 230V±15％,50/60Hz

Operation
Environment

Indoor use, altitude up to 2000m.
Ambient Temperature 0℃ to 40℃.
Relative Humidity 80%(Maximum).
Installation category  II
Pollution Degree     2

Storage temperature
& Humidity

-10℃ to 70℃.
70% (Maximum).
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GFG-
8215A/8216A/8217A/8219A

GFG-
8250A/8255A

Accessories
GTL-101×2
*GTL-101×1 for GFG-8215A
Instruction manual×1

GTL-101×2
Instruction manual×1

Dimension 251(W)×91(H)×291(D) m/m 251(W)×91(H)×291(D) m/m

Weigh

Approx. 2.0kgs-GFG-8215A
       2.1kgs-GFG-8216A

2.15kgs-GFG-8217A
       2.2kgs-GFG-8219A

Approx. 2.3kgs-GFG-8250A
       2.4kgs-GFG-8255A

Measurement category I is for measurements performed on circuits not
directly connected to MAINS.
Measurement category II is for measurements performed on circuits directly
connected to the low voltage installation.
Measurement category III is for measurements performed in the building
installation.
Measurement category IV is for measurements performed at the source of
the low-voltage installation.

WARNING： To avoid electrical shock, the power cord
protective grounding conductor must be connected to ground.

CAUTION：To avoid damaging the instrument, do not use it
In a place where ambient temperature exceeds 40℃.

CAUTION：To avoid damaging the instrument, do not input
more than DC15V to V.C.F.(V.C.G.).

CAUTION：To avoid damaging the instrument, do not input
more than AC150V to Frequency Counter (for GFG-8216A,
GFG-8217A, GFG-8219A, GFG-8250A, and GFG-8255A).

CAUTION：To avoid damaging the instrument, do not input
more than AC10Vpp when proceed EXT modulation
operation (for GFG-8219A, GFG-8255A).
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 Fig 4.1 FRONT PANEL
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 Fig.4-2 REAR PANEL
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4. FUNCTION DESCRIPTION

1. Power Switch Connect the AC power, then press power switch.

2. Gate Time
Indicator

Press the power switch, Gate time indicator will start
to flash (the gate time of internal counter is 0.01
second).

2a. Gate Time
Selector

Press this key to change gate time when use external
counter mode. The change order is according to 0.01s,
0.1s, 1s, 10s cycle by pressing these keys.

3. Over Indicator In the external counter mode, the indicator is
illuminated when the output frequency is greater than
the range selected.

4. Counter Display Shows the external frequency by 6 × 0.3" green
display, and shows the internal frequency by 5 × 0.3
green display.

5. Frequency
Indicator

Indicate the current frequency value.

6. Gate Time
Indicator

Indicate the current Gate time (external. counter mode
use only).

7. Frequency Range
Selector

To select the required frequency range by pressing the
relevant push button on the panel as shown in
Table 1 and Table 2.
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    Table 1(for GFG-8215A/8216A/8217A/8219A)
Push bottom 1 10 100 1k 10k 100k 1M

Frequency Range
0.3Hz
∣

3Hz

3Hz
∣

30Hz

30Hz
∣

300Hz

300Hz
∣

3kHz

3kHz
∣

30kHz

30kHz
∣

300kHz

300kHz
∣

3MHz
    Table 2(for GFG-8250A/8255A)

Push bottom 1 10 100 1k 10k 100k 1M

Frequency Range
0.5Hz
∣

5Hz

5Hz
∣

50Hz

50Hz
∣

500Hz

500Hz
∣

5kHz

5kHz
∣

50kHz

50kHz
∣

500kHz

500kHz
∣

5MHz

8. Function Selector Press one of the three push buttons to select the desired
output waveform.

9. Duty Function Pull out and rotate the knob to adjust the duty cycle of
the waveform.

10. TTL/CMOS Selector When push in the knob, the BNC terminal of 20  will
output a TTL compatible waveform. If pull out and
rotate the knob can adjust the CMOS compatible output
(5-15Vpp) from the output of BNC 20  .

11. DC Offset Control Pull out the knob to select any DC level of the
waveform between ± 10V, turn clockwise to set a
positive DC level waveform and invert for a negative
DC level waveform.

12. Output Amplitude
Control with
Attenuation
Operation

Turn clockwise for MAX. output and invert for a –20dB
output. Pull the knob out for an additional 20dB output
attenuation.
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12a. 20dB Attenuation Press the knob to adjust a –20dB output.

13 MANU/SWEEP
Selector and
Frequency
Adjustment
(Sweep On/Off)

Press and turn clockwise the knob for MAX frequency
and invert for MIN frequency. (Keep the pointer within
the scale range on the panel.).
Pull out the knob to start the auto sweep operation; the
upper frequency limit is determined by the knob
position.

14 Sweep Time
Control and
LIN/LOG
Selector

(1) Rotate the knob clockwise to adjust sweep time for
MAX, or invert for MIN.

(2) To proceed Linear sweep mode by pushing in the
knob, or select LOG sweep mode by pulling out the
knob.

15. Control MOD
ON/OFF Selector

Pull out the knob, the output can be modulated by
internal 400Hz Sine wave or an external signal via
VCF/MOD in connector 21 .

16. Sweep Width &
Modulation
Carrier &AM/FM
Selector &FM
Selector

(1) Sweep width can be controlled from 0 to 1000 times.
(2) To adjust modulation ratio by turning the knob

clockwise for MAX, or invert for MIN.
(3) Press the knob to get AM function or pull it out for

FM function.

17 INT/EXT MOD
Selector

When press the button once, the indicator will lighten,
then the EXT MOD has been selected.  Press the key
again, the indicator will be off, then INT MOD has been
selected.

18. INT/EXT Counter
Selector

Select internal counter mode (count the frequency of
model) or select EXT counter mode for an independent
counter (input signal from BNC 19  ).
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19. EXT. Counter
Input Terminal

Accepts external signals for measurement.

20. TTL/CMOS
Output Terminal

TTL/CMOS compatible signal output

21. VCF/MOD
Input Terminal

Used to connect the input voltage required to perform
the “voltage control frequency” operation or the EXT
modulation operation.

22. Main Output
Terminal

Main signal output.

23. GCV Output This is DC voltage output and its voltage amount will
follow the change of Frequency.

24. Power Switch 115V and 230V selectable.

 Remark:
(1) The functions of item 2, 2a, 3, 4, 5, 6, 14, 15, 16, 17, 19 and 23 can

not be applied to model GFG-8215A.
(2) The functions of item 14, 15, 16, 17 and 23 can not be applied to

GFG-8216A, and GFG-8250A.
(3) The function of item 15, 16-2, 16-3, 17 and 23 can not be applied to

GFG-8217A.
(4) The function of item 20 for GFG-8216A/8250A can be selected

from front panel.
(5) The function of item 20 and 21 for GFG-8215A can be selected

from front panel.
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5. USAGE DESCRIPTION

These function generators can provide versatile waveforms of high
efficiency and convenient operation.  Familiarize yourselves with these
functions thoroughly through Operation Manual and practice with all
accurate operation procedures can lead you to easily master the performance
of these Function Generators.

It is one of the best ways to observe waveforms by connecting the
instruments to Oscilloscope. Watch the effect in different control of
waveforms through Oscilloscope carefully when proceeding the following
steps:

5-1.First-step check:
(1) Ensure that the voltage of the main supply is compatible with this

instrument.  The label on the rear panel states the required AC
voltage.

(2) Connect the instrument to the main supply using the power cord
supplied.

(3) Press PWR switch 1  and ensure all the rotary controls are pushed in,
then rotate AMPL 12  knob to make the indication point up forward.

(4) Rotate the FREQ 13  control fully anticlockwise.
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5-2.Triangle, square and sine wave
(1) First select Function 8  , and select Range 7 , rotate FREQ 13  , to

set the required frequency.(read out from display window).
(2) At this moment, connect Output 22  , to oscilloscope for observing

output signal, or connect to other experiment circuit.
(3) Rotate AMPL 12  again to control waveform amplitude.
(4) If attenuation output signal is required, pull out AMPL 12  knob to

obtain 20dB attenuation or press (12a) knob for additional 20dB
attenuation.

(5) The phase-relation of Output Waveform shown in Figure 1 as below:
                   

 Figure 1.
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5-3.Pulse wave generation
(1) First press the key (     ) of Function 8  ; then select Range 7  ,

and rotate FREQ 13  , to set required frequency range.
(2) Connect output-terminal 22  to oscilloscope for observing output

signal.
(3) Pull out and rotate Duty  to adjust the width of pulse waveform.
(4) Adjust AMPL 12  knob to control pulse amplitude.
(5) Pull out AMPL 12  knob to get 20dB attenuation of output.

5-4.Ramp wave generation
(1) First press the key (      ) of Function 8  , then select Range 7  ,

rotate FEEQ 13  switch to set required frequency range.
(2) Connect output-terminal 22  to oscilloscope for observing output

signal.
(3) Pull out and rotate DUTY  to adjust the slope of ramp waveform.
(4) Adjust AMPL 12  knob to control output amplitude of ramp

waveform.
(5) Pull out AMPL 12  knob to obtain 20dB attenuation of output.

5-5.TTL/CMOS signal output
(1) First select Range 7 , rotate FREQ 13  to set required frequency

range.
(2) Connect BNC connector of TTL/CMOS 20  to oscilloscope or to other

experiment circuit for observing output signal.
(3) At this moment, output is square waveform fixing to TTL level; suits

for general TTL integrated circuit.
(4) If square waveform of CMOS level is required, can pull out CMOS

10  knob to adjust voltage level.
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5-6.Variation of external voltage-controlled frequency
This mode of operation allows the user to adjust the frequency of the
function generator with an external DC control Voltage.  It also provides
an easy way for your adjustment.
(1) Select Function 8  first, then select Range 7 , rotate FREQ 13  to

set required frequency range.
(2) Connect external control voltage (0 ~ 10V) to the VCF 21  connector

via a suitable lead, and generate signal from Output 22 .
(3) Other adjustments, such as AMPL 12  switch can change amplitude of

signal, or get attenuation; adjust Offset 11  for DC level, rotate Duty 
switch can change output signal of pulse or ramp waveform etc.

5-7.Auto Sweep
(1) First select the required waveform by pressing Function 8  button,

then select required frequency range by pressing range 7  push
button.

(2) Connect output terminal 22  to oscilloscope for observing output
signal.

(3) Rotate frequency 13  to determine the upper limit frequency.
(4) Pull out frequency 13  to perform auto-sweep operation.
(5) Rotate SWEEP/TIME 14  and SWEEP/RATE 16  to adjust sweep

time and rate.
(6) Pull out (press) LIN/LOG 14  to obtain LOG (LIN) sweep mode.

Note: The sweep width can only be adjusted during the
sweep cycle and it can not be stopped.
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5-8.AM/FM operation
(1) Select function 8  first; then select Range 7 , rotate FREQ 13  to set

required frequency range.
(2) Connect output terminal 22  to oscilloscope for observing output

signal.
(3) Press MOD 15  and pull out (press) MOD 16  to obtain FM/AM

modulation mode.
(4) Adjust MOD 16  to achieve required modulation ratio.

5-9. Precaution item
(1) Adjust DC OFFSET, will provide to change voltage of ±10V (no load)

or ±5V (50Ω  load).  However, signal added DC level, is still
limited to ±20V (no load) or ± 10V (50Ω load).  In case of over-
voltage, clip will appear as shown in Figure 2:

(2) Output connector label 50Ω, indicated that signal source impedance is
50Ω.  Connect to any of impedance circuit, but output voltage and
terminal impedance will be rated.  To avoid oscillation, terminal shall
be connected to 50Ω (When using high frequency and square output),
and its connecting line shall be as short as possible.

(3) When adjust Duty knob to leftward position, the ratio of positive state
to negative state, expand to not less than 80:20. It can expand Square
wave to Pulse wave, expand Triangle wave to Ramp wave and Sine
wave to unsymmetrical Sine wave.  As shown in Figure 3 is for
adjustment of Duty control to obtain required waveform.
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 Figure 2.

 Figure 3.
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6. APPLICATION NOTE

This section describes the application of the Function Generators in
details as well as a brief description relating to the block diagram.  Only for
the essential application method.

(A) Trouble-shooting using signal-tracing method.
This method is similar to signal replacing way.  The signal of model
will be fixedly sent to input terminal.  Observing its signal wave on the
oscilloscope from front stage to rear stage orderly until appear a signal
with normal input but with abnormal output.

(B) Use as bias source and signal source circuit.
Utilize the Figure 4 of connecting type, which can provide bias of a
transistor and signal input.  The output waveform can be observed from
oscilloscope.  Adjust to the best condition with output max. amplitude
and no distortion.  Adjust DC OFFSET to see the different effect of
different bias condition.

(C) Amplifier over-load characteristics
The Sine wave input will be different from output the overload point.
Using Triangle wave will easily observe the display of oscilloscope.  It
can decide the linear range of output waveform.  And the largest no-
distortion output amplitude.
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(D) Using the Square wave test the characteristics of amplifier circuit.
It can’t actually explain the transient response of amplifier by using
Sine wave for the frequency response curve observation, but using the
high order poly-wave, Square wave, instead to display its waveform
from the oscilloscope can show up many characteristics of amplifier.
(a) Using the circuit of figure 5, the 50Ω  connector trim the

oscillation effect of Square wave.
(b) Use the output of Triangle wave, adjust the amplitude until there

are no clipping happened in the applied frequency.
(c) Select Square wave, adjust frequency, choose to watch the wave-

form of middle of amplifier pass band, like 20Hz, 1kHz, 10kHz
and etc.

(d) The output waveform of (c), must get something with frequency
Figure 6 shows some possible conditions.

CAUTION: The composed poly-wave frequency of
Square wave is quite large, so it’s not suitable for the
narrow band amplifier testing.

(E) Test of logic circuit
This equipment is suitable for logic circuit testing.  Using Square or
Pulse wave can analyze or watch the frequency waveform of a
designed testing circuit.  Also the DC Offset effect, drive the plug-in
model board or logic circuit trouble-shooting and etc.  Used as signal
tracing and signal replacing operation:
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(a) Connect the lines as Figure 7.
(b) According to the operation guide in this manual, set Square wave or

Pulse wave output.
(c) Use the label TTL, CMOS output terminal testing TTL logic circuit.
(d) To test CMOS circuit by pulling up the switch of TTL/CMOS, and

adjust CMOS level by rotating the switch to set the proper level
(e) Use dual-trace scope to show the input-output timing relation

judged by the two waves shown in Figure 4.

(F)Testing of speaking and impedance network
This equipment can be used to test the frequency characteristics of
speaker or any impedance network.  It also can get the resonant
frequency of network.
(a) Connect the device under test as in Figure 8, can use oscilloscope in

stead of voltmeter.
(b) When use voltmeter, adjust the frequency of instrument record

down voltage relative to frequency.
(c) When testing speaker, if there is a peak volt value, when in low

freq., this must be the resonant freq. of this speaker, see Figure 10.
Whether installation may cause any effect to this frequency or not?
The proper design of case-installation will cause two small ramps
on both sides of this sharp ramp.

(d) In testing other impedance network, the resonant may not occur in
low frequency.  But in approaching the resonant frequency, there
are still increasing in voltage, then the impedance can be tested as
following:
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(1) Series connect a R1 to the network under test as in Figure 9.
(2) Get voltage read out in E1, E2, adjust R1 until E2 is equal to one

half of E1.
(3) Under this frequency, the impedance network is the same as the

R1.

(G)Act as automatic test of speaker
Because there provide the auto feature in this equipment, the output can
drive to amplifier for testing the frequency response of speaker.
(a) Set Auto/Manual to Auto position.
(b) Set function to Sine wave
(c) Set Range to 20kHz
(d) Sweep mode (LIN, LOG), sweep width, sweep time can be set in

any value.
(e) The line connected is showed in Figure 11.
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 FIGURE 4
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 FIGURE 5
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 FIGURE 6
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 FIGURE 7

 FIGURE 8
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 FIGURE 9

 FIGURE 10
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 FIGURE 11



 

ΠΑΡΑΡΤΗΜΑ ΙV 

Ο τελεστικός ενισχυτής LM741. 

 
 

 

Ο τελεστικός ενισχυτής που θα χρησιμοποιηθεί στις ασκήσεις του εργαστηρίου είναι 

ο LM741. 

Στο σχήμα που ακολουθεί δίνεται η αντιστοιχία των ακροδεκτών του ενισχυτή με τα 

«ποδαράκια» του ολοκληρωμένου κυκλώματος.  

 

 

Στη συνέχεια παρατίθεται το φύλλο με τα τεχνικά χαρακτηριστικά του συγκεκριμένου 

ΤΕ. 
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LM741 Operational Amplifier
Check for Samples: LM741

1FEATURES DESCRIPTION
The LM741 series are general purpose operational

2• Overload Protection on the Input and Output
amplifiers which feature improved performance over

• No Latch-Up When the Common Mode Range industry standards like the LM709. They are direct,
is Exceeded plug-in replacements for the 709C, LM201, MC1439

and 748 in most applications.

The amplifiers offer many features which make their
application nearly foolproof: overload protection on
the input and output, no latch-up when the common
mode range is exceeded, as well as freedom from
oscillations.

The LM741C is identical to the LM741/LM741A
except that the LM741C has their performance
ensured over a 0°C to +70°C temperature range,
instead of −55°C to +125°C.

Connection Diagrams

LM741H is available per JM38510/10101

Figure 1. TO-99 Package Figure 2. CDIP or PDIP Package
See Package Number LMC0008C See Package Number NAB0008A, P0008E

Figure 3. CLGA Package
See Package Number NAD0010A

1

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

2All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Copyright © 1998–2013, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

http://www.ti.com/product/lm741?qgpn=lm741
http://www.ti.com
http://www.ti.com/product/lm741#samples


LM741

SNOSC25C –MAY 1998–REVISED MARCH 2013 www.ti.com

Typical Application

Figure 4. Offset Nulling Circuit

These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
during storage or handling to prevent electrostatic damage to the MOS gates.

Absolute Maximum Ratings (1) (2) (3)

LM741A LM741 LM741C

Supply Voltage ±22V ±22V ±18V

Power Dissipation (4) 500 mW 500 mW 500 mW

Differential Input Voltage ±30V ±30V ±30V

Input Voltage (5) ±15V ±15V ±15V

Output Short Circuit Duration Continuous Continuous Continuous

Operating Temperature Range −55°C to +125°C −55°C to +125°C 0°C to +70°C

Storage Temperature Range −65°C to +150°C −65°C to +150°C −65°C to +150°C

Junction Temperature 150°C 150°C 100°C

Soldering Information

P0008E-Package (10 seconds) 260°C 260°C 260°C

NAB0008A- or LMC0008C-Package (10 seconds) 300°C 300°C 300°C

M-Package

Vapor Phase (60 seconds) 215°C 215°C 215°C

Infrared (15 seconds) 215°C 215°C 215°C

ESD Tolerance (6) 400V 400V 400V

(1) “Absolute Maximum Ratings” indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is functional, but do not ensure specific performance limits.

(2) For military specifications see RETS741X for LM741 and RETS741AX for LM741A.
(3) If Military/Aerospace specified devices are required, please contact the TI Sales Office/Distributors for availability and specifications.
(4) For operation at elevated temperatures, these devices must be derated based on thermal resistance, and Tj max. (listed under “Absolute

Maximum Ratings”). Tj = TA + (θjA PD).
(5) For supply voltages less than ±15V, the absolute maximum input voltage is equal to the supply voltage.
(6) Human body model, 1.5 kΩ in series with 100 pF.

Electrical Characteristics (1)

LM741A LM741 LM741C
Parameter Test Conditions Units

Min Typ Max Min Typ Max Min Typ Max

Input Offset Voltage TA = 25°C

RS ≤ 10 kΩ 1.0 5.0 2.0 6.0 mV

RS ≤ 50Ω 0.8 3.0

TAMIN ≤ TA ≤ TAMAX

RS ≤ 50Ω 4.0 mV

RS ≤ 10 kΩ 6.0 7.5

Average Input Offset Voltage 15 μV/°CDrift

(1) Unless otherwise specified, these specifications apply for VS = ±15V, −55°C ≤ TA ≤ +125°C (LM741/LM741A). For the LM741C/LM741E,
these specifications are limited to 0°C ≤ TA ≤ +70°C.

2 Submit Documentation Feedback Copyright © 1998–2013, Texas Instruments Incorporated

Product Folder Links: LM741
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Electrical Characteristics(1) (continued)
LM741A LM741 LM741C

Parameter Test Conditions Units
Min Typ Max Min Typ Max Min Typ Max

Input Offset Voltage TA = 25°C, VS = ±20V ±10 ±15 ±15 mVAdjustment Range

Input Offset Current TA = 25°C 3.0 30 20 200 20 200
nA

TAMIN ≤ TA ≤ TAMAX 70 85 500 300

Average Input Offset 0.5 nA/°CCurrent Drift

Input Bias Current TA = 25°C 30 80 80 500 80 500 nA

TAMIN ≤ TA ≤ TAMAX 0.210 1.5 0.8 μA

Input Resistance TA = 25°C, VS = ±20V 1.0 6.0 0.3 2.0 0.3 2.0
MΩTAMIN ≤ TA ≤ TAMAX, 0.5VS = ±20V

Input Voltage Range TA = 25°C ±12 ±13
V

TAMIN ≤ TA ≤ TAMAX ±12 ±13

Large Signal Voltage Gain TA = 25°C, RL ≥ 2 kΩ
VS = ±20V, VO = ±15V 50 V/mV

VS = ±15V, VO = ±10V 50 200 20 200

TAMIN ≤ TA ≤ TAMAX,

RL ≥ 2 kΩ,

VS = ±20V, VO = ±15V 32 V/mV

VS = ±15V, VO = ±10V 25 15

VS = ±5V, VO = ±2V 10

Output Voltage Swing VS = ±20V

RL ≥ 10 kΩ ±16 V

RL ≥ 2 kΩ ±15

VS = ±15V

RL ≥ 10 kΩ ±12 ±14 ±12 ±14 V

RL ≥ 2 kΩ ±10 ±13 ±10 ±13

Output Short Circuit TA = 25°C 10 25 35 25 25
mA

Current TAMIN ≤ TA ≤ TAMAX 10 40

Common-Mode TAMIN ≤ TA ≤ TAMAX

Rejection Ratio RS ≤ 10 kΩ, VCM = ±12V 70 90 70 90 dB

RS ≤ 50Ω, VCM = ±12V 80 95

Supply Voltage Rejection TAMIN ≤ TA ≤ TAMAX,

Ratio VS = ±20V to VS = ±5V
dB

RS ≤ 50Ω 86 96

RS ≤ 10 kΩ 77 96 77 96

Transient Response TA = 25°C, Unity Gain

Rise Time 0.25 0.8 0.3 0.3 μs

Overshoot 6.0 20 5 5 %

Bandwidth (2) TA = 25°C 0.437 1.5 MHz

Slew Rate TA = 25°C, Unity Gain 0.3 0.7 0.5 0.5 V/μs

Supply Current TA = 25°C 1.7 2.8 1.7 2.8 mA

Power Consumption TA = 25°C

VS = ±20V 80 150 mW

VS = ±15V 50 85 50 85

(2) Calculated value from: BW (MHz) = 0.35/Rise Time (μs).
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Electrical Characteristics(1) (continued)
LM741A LM741 LM741C

Parameter Test Conditions Units
Min Typ Max Min Typ Max Min Typ Max

LM741A VS = ±20V

TA = TAMIN 165 mW

TA = TAMAX 135

LM741 VS = ±15V

TA = TAMIN 60 100 mW

TA = TAMAX 45 75

Thermal Resistance CDIP (NAB0008A) PDIP (P0008E) TO-99 (LMC0008C) SO-8 (M)

θjA (Junction to Ambient) 100°C/W 100°C/W 170°C/W 195°C/W

θjC (Junction to Case) N/A N/A 25°C/W N/A

SCHEMATIC DIAGRAM
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