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E-serier 1(2)

I labsalen finns:

. motstand i
E6-serien fran
1kQ till 1 MQ,

« kondensatorer i
E6-serien fran
1nF till 100 nF.

E-serierna ar
approximativt
exponentiellt
stigande siffror.

Se kursboken,
sidan 199 for fler
E-serier.
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Projektuppgiften 1(2)

1. Forbered (hemma):
Bestdm sokta komponentvarden

2. Labpass 2a (Freja):
Simulera kretsen i NI Multisim
-vV. 12
Verifiera kraven

Plotta amplitudkarakteristiken
med exakta komponent-
varden
med ndrmsta varden
ur E6-serien
Notera grinsfrekvenser

3. Labpass 2b (Transistorn):
Koppla upp filtret
(varden fran E6-serien).
Mait amplitudkarakteristik.

Lyssna till filtrerad musik.
Kommentarer?

4. Rapport (hemma):
Redovisa allt:
Berakningar, kurvor,
matvarden.
Kommentera, jAmf{or:
Likheter, skillnader, orsaker.
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E-serier 2(2)
Kvoterna mellan pa varandra f6ljande siffror i en E-serie ar
approximativt lika. Exempelvis E6-serien:

15—15 22 1.47 33—15 o

10 7 15 22

7 1.42 08 1.45 100 1.47

337 777 477 77 68

Att jaimf{ora med:

Y10 =~ 1.47
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Exempel aktivt filter

R1:R2:R3:R4:R5:R:10kﬂ
Bestam C; och C, for gransfrekvenserna 1 Hz och 5 Hz.

II LINKOPINGS
o UNIVERSITET

TSTEOS5 Elektronik & métteknik - Forelasning 8
2018-10-01 5

Exempel aktivt filter
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Exempel aktivt filter
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Exempel aktivt filter
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Exempel aktivt filter
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Package Types

MCP6021 MCP6022
SOT-23-5 PDIP SOIC, TSSOP

Vour 1] [61Vop Voura[AA—" [8]Vop
Vss EA V[NA“E% {7IVouts
Vin+ (3] [41Vin- Vina+[3] éEVINB_

V,
MCPB021R ss[4] {5]Ving+
SOT-23-5 MCP6023

Exempel pa datablad — MCP602x
6
l

e PDIP SOIC, TSSOP
Vour 1] [5]Vss soie, SSO_
Wt EA eI

Vin+ (3] Vin- V|N_|Z:]>_LEVDD
Vi \%
MCP6021 w3} EVour
PDIP SOIC, Vss[4] [51VRer
MSOP, TSSOP MCP6024

NG Tging P! SOIC, TSSO

Vin-[2] [7]Vop VouralT A—<f14 Vouto
Vint §:1>L@ Vour V\NA‘IZ% gﬁl Vinp—

Vgs 4] [5]Vaer ViNa+(3] 12 Vino+
Voo[4] [{1]Vss

Vins+[5} {10 Vin+

Ving— E% %EI Vine—

Vouts[7] [8]Voutc
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Exempel pa datablad
— MCP602x

MICHQCICHIF' MCP6021/1R/2/3/4

Rail-to-Rail Input/Output, 10 MHz Op Amps

Features

« Rail-to-Rail Input/Output

Wide Bandwidth: 10 MHz (typ.)

Low Noise: 8.7 nVAHz, at 10 kHz (typ.)
Low Offset Voltage:

- Industrial Temperature: £500 uV (max.)

- Extended Temperature: #250 puV (max.)
Mid-Supply Vggg: MCP6021 and MCP6023
Low Supply Current: 1 mA (typ.)

Total Harmonic Distortion: 0.00053% (typ., G = 1)
Unity Gain Stable

Power Supply Range: 2.5V to 5.5V
Temperature Range:

- Industrial: -40°C to +85°C

- Extended: -40°C to +125°C

Features Description

+ Raikto-Rail InputOutput
- Wido Bandwidh 10)

R, at 10 kHz (yp.)

(CPBO21R a oin
021, single MCP6023 and

Extorded: 40°C 10 4125C

Typical Applications

! Package Types
wopsot wcpoozz
sor2s5 PDIP SOIC, TSS0P

Vour [T &Von Vourn A7 T8Voo
aay. Py
Ve BE AV Vit 8] {48 Vi
woreozn VssEEL_ {5Vt
SoT235 ucpoozs
VoL e, PP SO TSSO
Voo'2| /\ o]
el ot wnimroctip.com) o B @ Vo,
S i o ViG>
wopaoat |

s e
100k
- O~ —4—0

() =-100pF, 1
Mepsezt
T e
Transimpedance Ampiifer

2008 Mesoctp Technology nc. DS216850 page 1
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Exempel pa datablad — MCP602x

Absolute Maximum Ratings t

VDD = VGG cvvrrmrerii ettt e e 7.0V
All Inputs and Outputs.................... Vgg — 0.3V to Vpp + 0.3V
Difference Input Voltage .......cccocvveeeiiciieiiviceeeeeen, [Vpp — Vssl
Output Short Circuit Current ........c..ccccoeiiiiicecnnnn. continuous
Current at Input Pins .....cooooeiiiiiii e +2 mA
Current at Output and Supply Pins ..., 30 mA
Storage Temperature.........cccccvoeeceecreeeeeeenns -65°C to +150°C
Junction Temperature.......cccccovvveeeeiiiicee e +150°C

ESD Protection on all pins (HBM; MM)................. =2 kV; 200V
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Exempel pa datablad — MCP602x

DC ELECTRICAL CHARACTERISTICS

and R =10 k2 to Vpp/2.

Electrical Specifications: Unless otherwise indicated, Ta = +25°C, Vpp = +2.5V to +5.5V, Vgg = GND, Vg = Vpp/2, Vout = Vpp/2

Parameters ‘ Sym ‘ Min | Typ | Max | Units ‘ Conditions

Input Offset
Input Offset Voltage:

Industrial Temperature Parts Vos -500 — +500 uv o |[Vey =0V

Extended Temperature Parts Vos -250 — +250 pv | Vem =0V, Vpp = 5.0V

Extended Temperature Parts Vos -2.5 — +2.5 mV | Vgn =0V, Vpp = 5.0V

Tp =-40°Cto +125°C

Input Offset Voltage Temperature Drift | AVog/ATa — 3.5 — UV/°C | Ty =-40°Cto +125°C
Power Supply Rejection Ratio PSRR 74 90 — dB |Vou=0V
Input Current and Impedance
Input Bias Current Ig — 1 — pA

Industrial Temperature Parts Ig — 30 150 pA | Tp=+85C

Extended Temperature Parts Ig — 640 5,000 pA | Ta=+125°C
Input Offset Current los — +1 — pA
Common-Mode Input Impedance Zom — 101316 — Q||pF
Differential Input Impedance Zpier — 101313 — Q||pF
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Exempel pa datablad — MCP602x

AC ELECTRICAL CHARACTERISTICS

Electrical Specifications: Unless otherwise indicated, Ty = +25°C, Vpp = +2.5V to +5.5V, Vgg = GND, V¢ = Vpp/2,
Vout = Vpp/2, R = 10 kQto Vpp/2 and G| = 60 pF.

Parameters

[ Sym ‘ Min ‘ Typ | Max ‘ Unils‘

Conditions

AC Response

Gain Bandwidth Product GBWP — 10 — MHz

Phase Margin at Unity-Gain PM — 65 — ° G=+1

Settling Time, 0.2% tSETTLE — 250 — ns  |G=+1,Voyr=100mV,,

Slew Rate SR — 7.0 — V/us

Total Harmonic Distortion Plus Noise

f=1kHz,G=+1V/V THD+N — 0.00053 — % Vour = 0.25V to 3.25V (1.75V  1.50Vpy),
Vpp = 5.0V, BW = 22 kHz

f=1kHz,G=+1V/V,R_=600Q | THD+N| — |0.00064| — % | Vour =0.25V to 3.25V (1.75V + 1.50Vpy),
Vpp = 5.0V, BW = 22 kHz

f=1kHz, G =+1V/V THD+N| — | 00014 | — % | Vour =4Vp.p Vpp = 5.0V, BW = 22 kHz

f=1kHz, G =+10 V/V THD+N| — | 00009 | — % | Vour =4Vp.p Vpp = 5.0V, BW = 22 kHz

f=1kHz, G = +100 V/V THD+N| — | 0.005 — % | Vour = 4Vp.p Vpp = 5.0V, BW = 22 kHz

Noise

Input Noise Voltage Eni — 2.9 — HVp-p |f=0.1Hzto 10 Hz

Input Noise Voltage Density eni — 8.7 — nVAHz | f=10kHz

Input Noise Current Density ini — 3 — fANHz |f=1kHz
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Exempel pa datablad — MCP602x

DC ELECTRICAL CHARACTERISTICS

and R =10 k2 to Vpp/2.

Electrical Specifications: Unless otherwise indicated, Tp = +25°C, Vpp = +2.5V to +5.5V, Vgg = GND, V¢ = Vpp/2, Vout = Vpp/2

Parameters ‘ Sym ‘ Min | Typ | Max | Units ‘ Conditions
Common-Mode
Common-Mode Input Range Vewr | Vss03 | — | Vppr03| Vv
Common-Mode Rejection Ratio CMRR 74 90 - dB | Vpp=5V,Vom=-03Vio53V
CMRR 70 85 — dB | Vpp =5V, Vo = 3.0V 10 5.3V
CMRR 74 90 — dB | Vpp =5V, Voum = -0.3V to 3.0V
Voltage Reference (MCP6021 and MCP6023 only)
Ver Accuracy (Vagr — Vpp/2) [Vegrace| 50 [ — +50 | mv |
Vier Temperature Drift [aVageiaTa| — [ #1000 | — [uwic[Ta=-40"Cto+125°C
Open-Loop Gain
DC Open-Loop Gain (Large Signal) ‘ Aol ‘ ) | 110 | — ‘ dB ‘ Vow =0V,
Vout = Ves+0.3V to Vpp-0.3V
Output
Maximum Qutput Voltage Swing VoL, Vou | Vss+156 Vpp-20 mV | 0.5V output overdrive
Qutput Short Circuit Current Isc — +30 — mA | Vpp =25V
lsc — +22 — mA | Vpp =55V
Power Supply
Supply Voliage [ v [ 25 [ — [ 55 [ Vv |
Quiescent Current per Amplifier [ e [ os [ 1o | 13 | ma [ig=0
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Exempel pa datablad — MCP602x
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FIGURE 2-1:
(Industrial Temperature Parts).

Input Offset Voltage,
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