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Sensors

Sensors are sophisticated devices that are frequently used to detect and respond to electrical or
optical signals. A Sensor converts the physical parameter (for example: temperature, humidity,
blood pressure, speed, etc.) into a signal which can be measured electrically.

For example — temperature: The mercury in the glass thermometer expands and contracts as a

function of the measured temperature which can be read by a viewer on the calibrated glass tube.

Criteria how to choose a Sensor

There are certain features which have to be considered when we choose a sensor.

They are as given below:
1. Accuracy
Range — measurement limits of the sensor

Calibration — essential for most of the measuring devices as the reading changes with time

2
3
4. Resolution — smallest increment detected by the sensor
5. Cost

6. Repeatability — the reading is repeatedly measured under the same environment
7

Environmental conditions - usually have limits for temperature / humidity

Temperature Sensors

This device collects information about temperature from a source and converts it into a form that
is understandable by other device or by a person. The best illustration of a temperature sensor is
mercury in glass thermometer. The mercury in the glass expands and contracts depending on the
alterations in temperature. The position of the mercury is observed by the viewer to measure the

temperature.

2 Tya Junn



There are two basic types of temperature sensors:

Contact Sensors — This type of sensor requires direct physical contact with the object or media
that is being sensed. They supervise the temperature of solids, liquids and gases over a wide range

of temperatures.

Non-contact Sensors — This type of sensor does not require any physical contact with the object
or media that is being sensed. They supervise non-reflective solids and liquids but are not useful
for gases due to natural transparency. To measure temperature, these sensors use Plank’s Law,

that deals with the heat radiated from a source and its temperature.

Types of Temperature Sensors:

(i) Thermocouple — They are made of two wires (each of different homogeneous alloy or metal),
which form a measuring junction by joining at one end. This measuring junction is open to the
elements being measured. The other end of the wire is terminated to a measuring device where a
reference junction is formed. The current flows through the circuit since the temperature of the

two junctions are different. The resulted milli-voltage is measured to determine the temperature at
the junction.

(ii) Resistance Temperature Detectors (RTD) — These are types of thermal resistors that are
fabricated to alter the electrical resistance with the alteration in temperature. They are expensive

than any other temperature detection devices.

(iii) Thermistors — They are another kind of thermal resistor where a large change in resistance is

proportional to small change in temperature.



1N NPRANS PIPN

Digital Storage Oscilloscopes

TBS1000 Series Datasheet
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Features & Benefits

Key Performance Specifications

= 150 MHz, 100 MHz, 60 MHz, 40 MHz and 25 MHz Bandwidth Models
= 2-channel Models

= Up to 1 GS/s Sample Rate on All Channels

= 2.5k point Record Length on All Channels

= Advanced Triggers including Pulse Width Trigger and Line-selectable
Video Trigger

@1y 2) 10 NONWY NOD)
N”7ywn 2°aN ,711001 ONWH

Tektronix’
/

Ease-of-Use Features

16 Automated Measurements, and FFT Analysis for Simplified
Waveform Analysis

Built-in Waveform Limit Testing

Automated, Extended Data Logging Feature
Autoset and Signal Auto-ranging

Built-in Context-sensitive Help

Probe Check Wizard

5.7in. (144 mm) Active TFT Color Display

Small Footprint and Lightweight — Only 4.9 in. (124 mm) Deep and 4.4 Ib.
(2kg)

Connectivity

USB 2.0 Host Port on the Front Panel for Quick and Easy Data Storage

USB 2.0 Device Port on Rear Panel for Easy Connection to a PC or
Direct Printing to a PictBridge®-compatible Printer

Characteristics
TBS1000 Series Digital Storage Oscilloscopes

TBS1022 TBS1042 TBS1062 TBS1102 TBS1152
Display (QVGA LCD) TFT
Bandwidth*! 25 MHz 40 MHz 60 MHz 100 MHz 150 MHz
Channels 2
External Trigger Input Included on all models
Sample Rate on Each 500 MS/s 500 MS/s 1.0 GSIs 1.0 GS/s 1.0 GSIs
Channel
Record Length 2.5k points at all time bases on all models

Vertical Resolution

8 bits

Vertical Sensitivity

2 mV to 5 V/div on all models with calibrated fine adjustment

DC Vertical Accuracy

+3% on all models

Vertical Zoom

Vertically expand or compress a live or stopped waveform

Maximum Input Voltage

300 Vrus CAT II; derated at 20 dB/decade above 100 kHz to 13 V,, AC at 3 MHz

Position Range

2 mV to 200 mV/div 1.8 V
>200 mV to 5 Vidiv #45 V

Bandwidth Limit

20 MHz for all models

Input Coupling

AC, DC, GND on all models

Input Impedance

1 MQ in parallel with 20 pF

Time Base Range

5 ns to 50 s/div

Time Base Accuracy

50 ppm

Horizontal Zoom

Horizontally expand or compress a live or stopped waveform

2 Tnya Tunn



Acquisition Modes Trigger Types

Mode Description Trigger Description

Peak Detect High-frequency and random glitch capture. Captures glitches Edge Conventional level-driven trigger. Positive or negative slope
as narrow as 12 ns (typical) at all time base settings from (Rising/Falling) on any channel. Coupling selections: AC, DC, Noise Reject,
5 ps/div to 50 s/div HF Reject, LF Reject

Sample Sample data only Video Trigger on all lines or individual lines, odd/even or all fields

Average Waveform averaged, selectable: 4, 16, 64, 128 from composite video, or broadcast standards (NTSC, PAL,

Single Sequence

Use the Single Sequence button to capture a single triggered
acquisition sequence

SECAM)

Pulse Width (or
glitch)

Trigger on a pulse width less than, greater than, equal to, or
not equal to, a selectable time limit ranging from 33 nsto 10 s

Roll At acquisition time base settings of >100 ms/div

Trigger System Trigger Source

Characteristic Description Characteristic Description

Trigger Modes Auto, Normal, Single Sequence 2-channel Models ~ CH1, CH2, Ext, Ext/5, AC Line

www.tektronix.com



DONDTIND) DIXIDVY 90N Y :NPNIN ND SNV NI*TIN
2018 ,N"ywn AN :1NIAN TN TyynNn TIVND
711001  :)ONWD YD

JINNDIN HX P2YNY PN

NRY DA ?PNF DIPN NN H2Y

/N $’D2PN NPIIVPING PINNDI)
)’ N*aY

(D> 8)
s N
TPVYN NTPT DY NNN-DIR DINNIWYH
TP - Iy [A]
YNNI N O - Ig [A] Vp
Ip=1 <ei—l>
ATPTANID - Vo [V] DS A=
NNV YNNI NN - Vg [V]
1 — DN Iy
oTpPn - 7 ={ Vp=1Vr Qn(g+l)
2 = NP0
(D2¥91 DINNI) IRWIITIT NV DIV
opon - I A
' c AL T = BIg, Iy = (B+ I, Ig = I+
ovNaom - I [A]
ovaon - Iy [A]

2 Tnya Tunn



JN TPDIAPN NPINIVPIND PRNDIN -2-
711001 NORWO NADI ,N"YWN AN

INWIITIT NVDIIIY YV h HIDN ANPN AN DXYIN

i ic
Bo B [ < o C
h., hye -ip
O * * O
E
(MM MON) FET 7009190
PpaNn o - Ip  [A] 2
Vs
113)’ p’DNﬂ on - IDSS [A] ID = IDSS 1—V—
VGS = 0 p
NP2 WYN Panmmin - Vgg [V
noax N -V, [V]
1 2Ipss|  Vas
TN MM - g, [—] &m = l-—
’ vell e
P
1 2pss
MNIAY WTTH MM - g9 [5} gm0 =
Ve

3 Tya TUnn



JN TPDIAPN NPINIVPIND PRNDIN -3-
711001 NORWO NADI ,N"YWN AN

FET 5V 2991 D95 D'WIn

G D
O O
VGST gm - VGs Ip T Vbs

o
e
L
[¢]

(M1 MPN) MOSFET 09190

: N — CHANNEL 301 7700°1390 M3y

AAN NN - Vi [V] ,
Ip=k(Vgs—Vr)
mA
oTPn - k [—]
V2

AN ONID

VGS > VT

Vps>Vgs—Vr

. JFET M0D090 ¥ 1D 1y MOSFET 700190 DW PO2ON MIND NNNN DIv0 :NIyn

4 Tmya Tunn



JN TPDIAPN NPINIVPIND PRNDIN
711001 NORWO NADI ,N"YWN AN

ANSN NN DY DIPD D) DM DNNN

v(t)
N DNIYA D) O8N NIPA N
N8N M - o [rad]
v(t)=V,,  sinot
PRI MM DN NI - v(t) [V] Vi
Vay=—1+cosa]
NONN SW YNINND TN —  Vay [V]
nONN SY 20 TWN - Vrms[V] _
Vin 1 sin 2a
nOPN SwoIIdn TN - Vg [Vl | VLT VRMS = ;(“—‘“ 5 )
M MY - [@] P
sec VRMSs
MM TN) pP=
R
Mmoo -t [sec]
oNWN MTINN - [€] . Vav
oMWN YY popn - P [W] AVT R
DRN OV ymnn Twn - 1 A
| )’ ] T )’- AV [ ] VRMS
DN OV WD TWN - Iy [Al Trms =1
oy NNNN SV Wi TN - Vo [V]
omIYN v Vi
nNDSY WA TN -V, [V G
Riv2iely!
NNN I8N Y PAPN NIPa
Vi, !/ Vin
0.8
0.7
0.6 S
\
0.5 ™\
\\
0.4 \
0.3
0.2 \\
0,1 \ ﬂ’”t o]
0 NN
0 20 40 60 80 100 120 140 160 180

5 Tnya Twnn



JN TPDIAPN NPINIVPIND PRNDIN -5-
711001 NORWO NADI ,N"YWN AN

MIN NIV BYY B NIPa A

0<a=<mn

v(t)=V,, sinot
PN M - a [rad]
Vav=0
P MONIADNI NN~ v(t) [V] Vo /] snoa
NIDN YW Y0 TN -~ Vay [VI | VLT VRS = f\/ E(”““ 5 )
NNNN SY 20 TWN - VeuslV]
NNNN SV X200 TWwn - -V, [V] Vaums
PRPM MmYIn - [@ TR
! O |Ssec
O YTN)
[y =0
Mmoo -t [sec]
onwn MDD - R [Q] Vs
oMWN Yy paPn - P [W] Irms = R
DNN OV YNIMNN TN - Iy [A]
DN OV N TWN - Ijys [Al V. = E
m —
oV NNNN SV D TN - V. [V] V2
0NN
NON OV w0 7wn - Vi, [V]
10N
VL/Vin DOV MINN Ny Pavn NIPa
1
0.9
0.8 ‘\
0.7
0.6 \\
0.5
\\
0.4 \
0.3 \
N
0.2
0.1 mm [°
0 nhlD)
0 20 40 60 80 100 120 140 160 180

6 Tnya Twnn



JN TPDIAPN NPINIVPIND PRNDIN
711001 NORWO NADI ,N"YWN AN

v(t) A

on

4

L Logr

>
bl

(Duty Cycle) N12wa N0
mEZARAL
9 Pt

IMNNN Y

NNNN SY YXIMND TN
NNNN SY 220N TN
NNNN DY D0 TIvN

DN DY YN TN
DN DY WP TN
NIV MTINN

DNIYN DY PIDN

7 Tnya Twnn

\ 4

ton [sec]

tosr  [sec]

T [sec]

9295 932 9 BNNN

tOn
D=—
T
VAV = D - V
VRMS = \/B . V
Vav
Iav = R
VRrMs
Irms = R
[=2dn)"24d5]

AN DIV D) I8N — SYIN-TIN N

Vav [V]
Vi [VI]
VrmslV]
Iav [A]
Irms [Al
R [Q]

P [W]

Vm
Vav="1
Vm
VRMs = EN
Vav

Iav = R
VrMs
Irms = R

2

VRwms

" R

N



JN TPDIAPN NPINIVPIND PRNDIN
711001 NORWO NADI ,N"YWN AN

NNNN OY YN TIVN
NN SY 390N TN
NNNN DY 0 TIvN

DMWN OV YNNI TN
DNN OV DN TN
DOWN MTINN

DNIYN DY PIDN

(MMTN) DYDY NN
NXID2 Y2 NN
D150 NN TN

DNV MMTINN

NOON HIAP NP

8 Tya TYnn

Vav [V]
Vi [V]
VrmslV]
Iav [A]
Irms [Al
R [€2]

P [W]

AV [V]
[Vl

Omax

f [Hz]

C [F]

MIN DNV BYY 5) — *yaIN~IN NY»

Vav =

2V

T

.3

9) *8N WP INTIN NHN

25Y 9) 9YrNa ININ NHN

AV

Omax

“oORCf




JN TPDIAPN NPINIVPIND PRNDIN -8-
711001 NORWO NADI ,N"YWN AN

Y991 29231
Nan NI - Vo [V] Vo=A1Vi+Ar Vs
VO
NN NI -V, [V] Ay =—0
1 Vl V2 = O
A2
2= \/2 Vl = 0
WIN W — Ay
A1-Aj
Ad = 2
IMmWNN MNA N - A,
AC = Al + A2
9MmWNN MND INT o — CMRR
Aqg
CMRR =| —
(&
NN ORI WION - Vg [V] Vo=Ag Vg+Ac Ve
bw DDA YSIMN — V. [V] Va=Vi-Va
NN SN
v Vl + V2
°T 2
VO VO
A =— _
47 vy | Ve=0 "2y,
VO VO
A = =
© v, [Va=0 " v,

1PINnbsna



DINDTINDY DONIOVY 90N Y PPN ND SNAYW NIPTIN
2018 ,N"YWN AN APNIAN TN TIPND TIVN
711001  :)ONWD YD

JINNDIN HX P2YNY PN

NRY DA ?PNF DIPN NN H2Y

)73 IN’AY DNVN NDTINY NI PINNDI)

(D*1ny 15)

NHNI PoNnI
U-zZ,
Ul = Zl +ZZ
U-2,
U2 Zl+22
D9t Ponn
1-Z,
Il Zl Il = Z] +22
——{
[ —>o ~——
L, Z2 1z
L e b=z 17,

2 Tnya Tunn



,ONYN NDTIND NIANA PRNDN -2-
711001 91D N"ywn 1IN

voIVNa 2995 Yy NN 25193 WHIWN Y NMNN
Y—>A A—>Y

_ 112y +2, 2347, Z,4 S ZaZp

Z3 VT 720+ 75 +7¢
2y 2y +7) Z3+2Zy 7y g, o ZaZc

- Z, 2T Zp+Zp+ 7
7,70 +7, 23+ 7, 74 g.-_ ‘BZc

= 72 3T 2+ Zg+Zc

3 Tya TUnn



,ONYN NDTIND NIANA PRNDN -3-
711001 91D N"ywn 1IN

DPRIDVIND 129190 DN

DN DY HOMI T i(t)y [A] i(t)=TIsin(ot+a)
DN OV *2IM TW Lnax [Al
(D1 NaNN)
YO MM a  [rad] u(t)=Upsin(ot+a)
hIAly t [sec]
NN DY S T u(t) [V]
NN SV >3m0 T Upax [V] Legr = %Imax
(NDNN NONN)
DN DY DO T Lg  [A]
NN SV 2> T Uesr [V 1
Uegr = ﬁUmaX
MINNN AT T [sec] 1
T= T
MY MPTN o) [rad / sec]
mMPIN f  [Hz]
YMINIWA 2PN X, [Q] o = 2rf
MDD 20N Xe [Q]
__ 1
Xc=%C
TN MINIWN M [H]
(0<k=<1) T8N OTPN k
X; = oL
1 990 H¥ NYY MNWA L, [H] L=0
2 950 HY DPNNY DN L, [H]
M = k«/ L] 'L2
OTTNN MNIWID 20D Xy [Q]

4 Tmya Tunn

Xp = oM =k [ Xy, [-| Xy, |




,ONYN NDTIND NIANA PRNDN
711001 91D N"ywn 1IN

SN MTNNN - R

Svnn arn - X

Dynn nady - Z

5

[S]
[S]
[S]

NN MOM - G
ypnN MmN - B

YN MM - Y

2

5 Tnya Twnn

Z=R+jX

mMAasyn VU

|Z|=vVR?+X?

. X R X
Slnd)=m ; COSd)=m ; tgd)=i
Y=G=jB

Y=2

NPNND YHIYN

|Y|=yG?+B?

. B B
smd):m ; COS¢=|$—| ; tg(b:a




,ONYN NDTIND NIANA PRNDN
711001 91D N"ywn 1IN

2o¥9 Pavn
TN OWN OV VOMNPN TN

Sy NNNN SV VLIMNN TIVN
™I

Y20 POON
2NN DN DY VOIMNN TN
20NN NNN DY VOIMNPN TN

YT PN
125yN O YW VOMNT TIVD

NN Sy VSNV TIVN
=R

120YN DN DY TINNN

A\
© Q

6 Tnya Twnn

TRl

|URI

ITx|

185%

1|

Uyl

(W]
[A]

[V]

[VAr]
[A]
(V]
[VA]
[A]

[V]

[A]

P9YYIN DIt O

799N

|Ugr [

P=|Ig||Ugr|=|Ir[*R =
|Ux

=|Ix | |Ux|=|1x P | X]| =
Q=|Ix||Ux|=|Ix[* | X] X]
|Ug
1S|=|1z] |Uz|=|1z*-| Z| = Z]
S=P+jQ=U, I

0PV NN YNUN

S|=yP*+Q?

Q=[S|sind



,ONYN NDTIND NIANA PRNDN
711001 91D N"ywn 1IN

NTNNN MPTN
MXIWYD
NP

2)¥NN Y 20N DM
NTINNA

Dan MM

ATINH PN MPTH

MTINN

7 Tnya Twnn

fo  [Hz]
L [H]
C [F]

Qo

BW [Hz]

wo [rad/sec]

R [Q]

2109 DN

Y2921 /9NV

1
fr= ——
07 2n/LC

MV DIyNa VN DM

(,OoL
Q="%"

912991 SI¥Na VN DM




,ONYN NDTIND NIANA PRNDN
711001 91D N"ywn 1IN

v

o) [12)

{V]] {le le} [11}
Vol 2oy Zyp) (1

)

[Yn le} [VlJ
Yo Yool (V2

8 Tya TYnn

V] =A'V2+B'IZ
I] =C'V2+D'Iz

011 DY Y 019191

ABCD 17191

702991

Vi=Zy-Lh+Zpp L
Vo=2Zy I1+Zyp 1,

Y 191

Li=Y Vi+Y;p vV,
L=Y"Vi+Yy» Vs



,ONYN NDTIND NIANA PRNDN -8-
711001 91D N"ywn 1IN

0219t HYI YWY ABCD 191

A B C D
Zp+7Zg |
Z - 1
Zy A Zg
Za+7Z
Z Za 1 Zp L AR
B ZB ZB
O \ 4
— }——o
Z
1 Z 0 1
o—
© hd
1
Z 1 0 7 1
o Py
Z 7. -7 1 Z3
1+ 1123 - a—
Z2 22 +Z1+Z3 Z2 Z2
7y Za+Zn+7Z Zg
1+ 55— 7y TATB T C 1+ —
Zy—7Z\ Zg—7Z\ Zy—17Z\ Zg—7Zy

9 Tnya Twnn

DWINN XYY I, XXIND O, NV 03 [; XIANHD ON DD




SNYN NOTINY NN PRND -9-
711001 91D N"ywn 1IN
09I DY SY Y Z n1pn
Z Y
71 Z1=7y 7y Yi Y=Yy Yy
N 1 1 Zy + 7y
7 Zy+7, A Z, — -— e
B N N Za-Zp
O ® O
Zx Zp + 7y 1 1
Zg Z, Z, Z,+Zy e -— —
Zn-Zy zZ, z,
O O
O || Il O
zZ 1 1 1
z z z
O
z z z oo o -
ZZ+ZS —Z2 ZIJrZ2
Z1+7Z, Z, Zy+Zy 2,2, +2,(2,+ Z3) |2, 23+ 2,(2,+ 2,)|2, 2y + Z, (Z,+ Z5)
2425+ 7)) 7z, 70 |Z(20+7) z,+2, 0 Zy+ 7
2 ALy v L Zy ALy + 22, A2+ 2 Z, -2y z, Zy Ze
Zy+2Z, Zy -7, z, +7, Z,+Z, Z,-7, Z,+7,
2 2 2 22,7, 22,7, 27,7,

10 Tmya Tunn

WD DD [ N¥WIN DI [; X120 ON 10990



,ONYN NDTIND NIANA PRNDN -10-
711001 91D N"ywn 1IN

0211 1PN YY MARNYAD NHav

[Z] [Y] ABCD
Yo Y |A AD - BC
le 212 ‘Y‘ ‘Y‘ C C
[Z]
Yy Yy (L D
a2y x| c c
Zp  Zn | vy, Y, [P —(AD=BC)
Z | Z | B B
[Y]
z|  jzj | T Y= B
Al Zy Z] | Yy —Lia B
B | Zn Zoy | Yy Yy
l(; B Zy | -lY] -Yy . b
Zy Zy | Yy Yy

mHyn

VAN KXY I, N3 01 - ABCD »0Tpn M1y N
WY D)) I, N8N 0N - Z7) Y 0TPpn My

SINNNNA, [Y]D [Z] MXI0NN S oovrnwTon | Y, 1 Z ] .a

11 7mya unn



,ONYN NDTIND NIANA PRNDN -11-
711001 91D N"ywn 1IN

DM MINYA

PWONNIY - Zo [Q] Zo=+ZscZoc
NI NN NIIY - Zge [Q]
ISP RXINDN
IWNI NN NIIY - Zoe [Q]
P12 NXION
DMNDTPN - B nYA 9ay) B
ZO = ral
Do OTP  — C (1222 VD vV C
7 NMPMAN MY - Zg, [Q]
NI NIAND N2IY - Zgey [Q] Zo1=v7Zsci1Zoci
TN 1P NN
TN Zop =V ZsaZ
WND NINA MDY - Zoep [Q] 02 VSO
_ P12 NXION
7 NNEAN MY - Zg, [Q]
NI NN NIIY - Zge, [Q]
TN < INPA NXN
NN
IWNI NIIND NIIY - Zoe (2]
_ P12 NXION
eV = o +ib _ o0 ZB
movonNNI MIp - ¥
mMeN yap - «a [neper] I
N = eOL = I_
Yoo MM yamn yap - B [rad] 2
L 1; DN P2
mn» - N N[dB]=201logN

1 neper = 8.69 dB

12 7yya Tunn



,ONYN NDTIND NIANA PRNDN
711001 91D N"ywn 1IN

TPIN MTINT - R

o

[Q]

-12-

2P K 01 D291

k&

Map K W01 LPF 191

constant-K LOW PASS FILTER

CONFIGURATION ATTENUATION IMPEDANCE
L L N[dB] Zor
2 2
’:o—WT’ZSUW—Oi R,
Zop—» C T <“—Zor
o & o) f
"T" (FULL SECTION) fc f c
AN[dB] AZq,
L J
|
fo— 4 TOTO0 4o R, |
Zog—P— € C —"<e—7, I
1% =7 :
O ® L O >
" f f,

R, 1
L=— 9 =
if, nf.R,

R, = LINE IMPEDANCE

13 Tmya Tunn




,ONYN NDTIND NIANA PRNDN
711001 91D N"ywn 1IN

M9 TN

T NWI DY DMMIN 120y
D>212) N72YN MIVVD

T DY DY TN NIy
D>219) N7°2yN MIVHD

14 7Tmya Tunn

£, [Hz]

Zor [Q]

- 13-

f. =
¢ m/LC
0>, YN

Zor(©) =R, 1—[0%]2
R
()= =

o ey




OPYN NDTIND X1ANA PNNDN -14 -

711001 91D N"ywn 1IN

Wap K 101 HPF 1391

constant-K HIGH PASS FILTER
CONFIGURATION ATTENUATION IMPEDANCE
2C 2C N[dB]
fo— "
Zor—» L <+—Zor
o & o} f
"T" (FULL SECTION) f,
c N[dB]
+5 I } o+t
o ® < o) f
HTCH fc
L= R, C= ! LINE IMPEDANCE
“4nf, " 4nf R, R, = LIN N

15 Tmya Junn



,ONYN NDTIND NIANA PRNDN
711001 91D N"ywn 1IN

M9 TN

T NWI OV DMHYNIN NaDY
DY) NIAYHN DIVYID

T DY DY DNMOIN NadY
DYMA) NIAYN MV

-15 -

£, [Hz]

Zor [Q]

ZOn [Q]

1PINnbsna

_ 1
7 4ny/LC
<, YN




DN 11921 :NAD)
n”7yYn 21%aN ,711001 PONYH

ANNHD DNIN

NN

NIINMN o1 N2y
inductive VHpyKTNBHOE ‘_g,la» [ o 5 SIINIYA
characteristic XapakxTepHoe 5 Zecad) oLl TIMOIN TITINA
resistance COIIPOTHBIICHIE
operational OnepaTMBHBII YCUIUTENb e L Y 20
amplifier )
filter OubTp 5L Non
current source VicTouHuK TOKa ey oM MNP
power source VICTOYHUK HaIlpsDKEeHNA Bl nOn NPN
capacitive EmkocTHOE (3L,eS ) inwe 33 NP
node voltage Mertop, y310BBIX s pinll Skl 5 ii, L | DNNNN NN DLW
method IIOTEHI[aIOB
resonance pe30HaHC 277N




	דף שער
	השאלות
	נספח לשאלה 9
	נספח לשאלה 10
	נוסחאון באלקטרוניקה תקבילית א' לכיתה י"ג
	נוסחאון במבוא להנדסת חשמל לכיתה י"ג
	נספח: מילון מונחים



