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analogowo - cyfrowe



Politechnika Wroctawska
Uktady zasilajace - rodzina 7660

LMC 7660 - National Semiconductor

LMC 7660 - Switched Capacitor Voltage Converter
(konwerter napiecia z przetgczang pojemnoscia)

Uktad LMC 7660 (z rodziny uktadow 7660: ICL7660, MAX
1044) jest wykonany w technologii CMOS. Umozliwia on
zamiane dodatniego napiecia z zakresu (1.5 - 10) V na
odpowiadajgce mu co do wartosci bezwzglednej napiecie
ujemne:

UOUT = _UIN

dla: U, = +(1.5+10)V
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Uktady zasilajgce - rodzina 7660
LMC 7660 - National Semiconductor

Rys. 1. Schemat
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Politechnika Wroctawska
Uktady zasilajace - rodzina 7660

LMC 7660 - National Semiconductor

Glowne cechy uktadu
Features

B Operation over full temperature and voltage range
without an external diode

Low supply current, 200 pA max

Pin-for-pin replacement for the 7660

Wide operating range 1.5V to 10V

97% Voltage Conversion Efficiency

95% Power Conversion Efficiency

Easy to use, only 2 external components
Extended temperature range

Marrow S0-8 Package
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Electrical Characteristics nate 4

LMC 7660 - National Semiconductor

LMCTEE0IN
- LEICTEE0IM Unit=
Symbaol Farameter Conditions Typ T Limite
(Mot 5
2 Supply Cumant RBL== 120 200 HA
400 Max
Y*H Supply Voltage B =10 EkLL, Pin & Opan 21010 2o 10 W
Range High iMote &) WVoltage Efficiency = 90% 3tz 10
L Supply Voltage R = 10kL2, Pin 6 to Gnd. 16035 151035 W
Range Low Voltage Efficiency = 90% 1510 25
Rau Dutput Sournce [, =20 ma& le] 100 2
Resistance 120 ITHEX
V=2V =3mA 110 200 L2
Pin & Short to Gnd. 200 ITEx
Foio Dscillator 10 kHz
Fraquancy
Paw Power Efficiancy R =5 kil ay 05 %
gl min
Vo an Voltage Corwversion R = 9.9 a7 e
Efficiency a5 min
| o Discillator Sink or Pin 7 =Gnd. or¥” 2 HA

Source Current
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LMC 7660 - National Semiconductor

Typical Performance Characteristics
0OSC Freq. vs 05C
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QUTPLT VOLTAGE

LMC 7660 - National Semiconductor
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LMC 7660 - National Semiconductor

Supply Current & Power Efficiency
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Uktady zasilajace - rodzina 7660

LMC 7660 - National Semiconductor

Oprocz wymienionych informacji producent podaje:

- sposOb obnizenia pradu pobieranego przez uktadu -
zmniejszenie czgstotliwosct pracy

- sposoOb synchronizacji uktadu z zewngtrznym
zegarem/oscylatorem

- sposOb obnizenia impedancji wyjsciowe] konwertera
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Uktady zasilajgce - rodzina 7660
LMC 7660 - National Semiconductor

LME 7660

Rys. 3. Schemat podstawowe;j aplikacji uktadu LMC 7660
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LMC 7660 - National Semiconductor

10 uf ,

Rys. 4. Uktad o podwojonej wartosci napigcia
wYyjsScliowego
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Uktady zasilajgce - rodzina 7660
LMC 7660 - National Semiconductor

v¥= 45y

LMC76E0D

Rys. 5. Potrajacz napigcia
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Uktady wzmacniajace - wzmacniacze o
regulowanym wzmochnieniu

AD 604 - Analog

AD 604 - dual, ultralow noise, variable gain Amplifier

Devices

Uktad AD 604 jest podwojnym, niskoszumnym wzmacniaczem
operacyjnym o regulowanym wzmocnieniu.

FUNCTIONAL BLOCK DIAGRAM

paIC

PAO  -DSX  +DSX VGN
R ———
4 GAIN CONTROL —{ }VEEF
'? 1| anp scauNG
DIFFERENTIAL [ 1
ATTENUATOR | | :
1
I
R-1.5R
P—I> LADDER NETW{)HK‘:J'I_L b > ouT
I
0 TO -48.4dB I
| < ) VOCM
PROGRAMMABLE I
ULTRALOW NOISE |
PREAMPLIFIER . FIXED GAIN
G = 14dB-20dB AMPLIFIER
PRECISION PASSIVE 34.40B

INPUT ATTENUATOR
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Uktady wzmacniajace - wzmacniacze o
regulowanym wzmochnieniu

AD 604 - Analog Devices

FEATURES
Ultralow Input Noise at Maximum Gain:
0.80 nV/+Hz, 3.0 pA/+Hz
2 Independent Linear-in-dB Channels
Absolute Gain Range per Channel Programmable:
0 dB to 48 dB (Preamp Gain = 14 dB), through
6 dB to 54 dB (Preamp Gain = 20 dB)
+1.0 dB Gain Accuracy
Bandwidth: 40 MHz (-3 dB)
300 k(! Input Resistance
Variable Gain Scaling: 20 dB/V through 40 dB/V
Stable Gain with Temperature and Supply Variations
Single-Ended Unipolar Gain Control
Power Shutdown at Lower End of Gain Control
Can Drive ADCs Directly

APPLICATIONS

Ultrasound and Sonar Time-Gain Control
High Performance AGC Systems

Signal Measurement
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Uktady wzmacniajace - wzmacniacze o
regulowanym wzmochnieniu

AD 604 - Analog Devices

Producent podaje zaleznosS¢ opisujagca wzmocnienie uktadu w
funkcj1 napigcia sterujacego wzmocnieniem:

G (dB) = (Gain Scaling(dB/V)xVGN (V))

+ (Preamp Gain [':dE:] - 19dE)
gdzie:
G(dB) - wzmocnienie pojedynczego kanatu w [dB]

Gain Scaling (dB/V) - wspotczynnik skalowania napigcia
sterujacego wzmocnieniem

VGN(V) - napigcie sterujace warto$cig wzmocnienia

Preamp Gain (dB) - wzmocnienie przedwzmacniacza [dB]
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regulowanym wzmochnieniu

AD 604 - Analog

Devices

PIN CONFIGURATION

2 VoM
] wrEF
= our
21] chE
] POs
1] VEC
1 VEC
7] ¥POs
T chea
18 cut2
1] wock
7] Vo

PIN FUNCTION DESCIHPTIONS

Pin Mo. | Mnoemonic [Descripiion

| 1RX1 CHI Megative Signal Inpul te DSX] .
2 +[15X 1 CHI Positve Signal Input o [SX0

i A CHI Preamplitier Cuiput.

£ FREI CHI Presmplilier Feedback Pin.

3 AT CHI Preamplifier Positive Input.

f CONE CHI Signal Ground. When conmeded to positive supply, Preamplilicr | will shut down.
7 Cnt2 CHZ Signal Ground. When conmecied to positive supply, Preamplitier 2 will shut down.
4 PPATZ CHZ Preamplilier Positive Input,
a FREZ CHZ Presmplifier Teadback: Pin.

13 PPAGZ CHZ Presmplilier Ouiput.

11 +1as52 CHZ Positwe Signal Input to 1832

2 RN 2 CHZ2 Megative Signal Inpui 1o DEX2.

173 ViGNZ CHZ Gam-Contral Input and Power-Diown Pin. I grounded, device is ofl;

cthierwise, positive voltage increases gain.

11 VOCAM Input 1o ths pin defines the common-mode of the output ab O and GLTT2.

15 aLrrz CHZ Signal Cuiput.

I a2 Ciround.

17 VIS Positive Supply.

1& VMELD Megalive Supply.

149 VIELD Megative Supply.
20 VIPOS Positive Supply.
2] CiI Ciround.

2 aLrri CHI Signal Cutpu.
23 VIREF Input to this pin seis pain-scaling ot both channels 10 2.5V = 20dB3/%, 167 Y = 30d4dRBY.
24 VNI CHI1 Cn-Contred Input and Poawer-Dioan Pin. I grounded, the device & ol

ctherwise, positive voliage increases gan.
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Uktady wzmacniajace - wzmacniacze o
regulowanym wzmochnieniu

AD 604 - Analog Devices

Parameter Conditions Min Typ Max Unit
[MIPLPT CHARACTERISTICS
IPreamipliticr
[nput Besktance EILL kel
Input Capacitance 8.3 P
[mput Beas Current 27 A
Pesak Input Violtage Preamp Gamn = 14 dB 400 my
Pregmp CGam = 20413 200 my
Input Voltage Noise VONz=20WV Rg=05802
Preamp Gain= 14 di3 0.8 nW TR
Preamp Gain= 20 dR AR m 5T
[nput Current Moke Independent of CGam 30 pANTE
Moise Figure Ry =500 1= 10 MHe, VOGN =20V 23 dB
g = 200, F=10 MHz, VON=20V l.1 dB
DEX
Input Besklance 175 L
Input Capacitance an pE
Pesak Input Voltage 25+ 2 W
[rput Soltage Moise YON=20V l.& m 5T
[nput Current MNoke YOMN=20W Bl pAATE
Moise Figure Ry =500 =10 MHe, VOGN =20V 8.1 dB
g = 2000, [=10 MHz, VON=20V s dB
Common-Mode Rejection Ratio | =1 MHe VGRN =265V 20 dB
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Uktady wzmacniajace - wzmacniacze o
regulowanym wzmochnieniu

AD 604 - Analog

Devices

OUTPUT CHARACTERISTICS

3 (1B Bandwidth
Slew Raie
Catput 31gnal Range
Catput Impedance
Cutput Short-Circuit Current
Hammonic Distortion
12z
HIA
HI2
HIA
Twi-Tone Intermoculation
Dietartion (1MIT)

Third-Order Intercept
| dB Compression Point

Channel-to-Channel Croestalk

Group Delay Variation
YVOOCM Input Resistance

Corelant with Gain
VIO = 13V, Ouiput = 1 % Siep

% = 3000

F= 10 MHz

VOGN =1 ¥, Vo = I Vp-p
=1 MHz

=1 MHz

F= 11 MHz

F= 10 MHz

VONzZ 20NV, ¥y =1 Vpp
f=1MHz

F= 10 MHz

=10 MHz VON=2.65V,
Vour = 1V pp, Input Refermad

I'l'-r||__|_' =1¥ p-p. 1= | Mz

ChNo. 20 WVGN = 1.5V (Mid Gain)
| W < f = 10 MHz, Full Gain Range

=1 MHz, VGN= 2OV, Output [Referred

ChMNo I: VOGN = 265V, Inpuis Shorted

t2
15

MITx
Vis

i

dBc
dBc
dBc
JdBc

JdRc
dBc
dRm

JdBm

dB
dB
ne
kil
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Uktady wzmacniajace - wzmacniacze o
regulowanym wzmochnieniu

AD 604 - Analog Devices

ACCURACY
Abselute Gain Errer
OdBR o5 dB D23 W< VOGN < 0400 W 1.2 +.75 +3 dhb
ddBta 43 dB OA00 Y < VOGN < 2400 W |.00 +0.3 +1.0 Jdi
F3dB o 48 di ZANY < VON < 263 Y 35 | .25 +1.2 dhi
Ciain Scaling Emor OO0 W < ViGN < 2400 W +0.25 dBN
Catput Offset Viollage YREF = 2500 ¥, YVOCUM = 2500V -3 + A0 +50 my
Cuput Off=et Variation VYREEF = 2500V, ¥VOCM = 2500 W Ll S0 my
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Uktady wzmacniajace - wzmacniacze o
regulowanym wzmochnieniu

AD 604 - Analog Devices

Parameter Conditions Min Typ Max Unit
CATN CONTROL INTERFACE
(igin Scaling Factor VYREF =25V, 04 VaVON =24 R 20 21 AR
VREF = 16TV A dBRw
(3gin [ange Pregmp Gam = 14 dB 0to 48 di
Preamp Gain = 20 dB Ao 54 dB
Input YWoltage (VOM) Range 20PNV, VEREF =25V 0]ltw2n L
[nput Bias Current 0.4 [T}
[nput Besistance 2 MR
Response Tune 18 dB Gain Change 2 s
YREFE Input Resistance Lo kQ
POWER SUPPLY
Specified Operating Range One Complete Channel 15 W
CUine DX Omily 5 W
Povwer Diissipation One Complete Channel 220 i
O TSX Only 05 W
Que=cent Supply Cumentd VIO, One Complete Channel ¥ A6 mh
VIPOE, One DEX Only 1o 23 mA
VINEG, Ure Preamplilier Only I3 12 mA
Porerad Diowm VIO, VOGN < 50 mV, One Channel 1.9 10 mi
VINEG, VOGN < SOmY, One Channel 150 L
Pevwer-Up Response Time 48 dB Gain Change, Ve = 2V pp .6 1
Power-Dlown Response Time 0.4 L
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Uktady wzmacniajace - wzmacniacze o

regulowanym wzmochnieniu
AD 604 - Analog Devices

VREF Cr o GAIN
VGH O w| CONTROL
Pal + PAD ffli +DSY 1Tl'|:-ﬂ.
i i PP
404} - I DIFFERENTIAL ey
FBEK C2 _psx ATTENUATOR |sipe|
RE | = | -
326} ' | i
1750}
vPD=:  RE =
f aq) o
R3 +
izuukﬂ. COM - = Rz R

VGO l 20400 B0}
3 2 R4 Aty
oy _,..r‘|: & 200k}

Figure 35 Simplified Block Diagram of 2 Single Channel of the ADG0d
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Uktady wzmacniajace - wzmacniacze o

regulowanym wzmochnieniu

1| |

) o | e=d] i) R ] ] 2] |

sk
i

—
-

AD 604 - Analog Devices
5,
—DSEA VG (24— VGH
+DSK VREF [28 g < 2.500V
PACH ouTH |22 —¢ ouT
FRK1 GMD4 (24 —l—waj
ADG04 = FL
PA VPOS [20 Gy
COAe WHEG [49 1 i +aW
COM2 VNES [18 =
PAI2 VPOS [47
FEKZ GHD2 (66—
PACD aure (18] 7
+DSX2 Voo 13—
0AuF
—DSK2 VM2 113 {

=k
e

Figure 41. Basic Connections for g Single Channel
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Uktady wzmacniajace - wzmacniacze o

regulowanym wzmochnieniu

AD 604 - Analog

Devices

LS
] -os1 van [24]
ca [LZ]+DSX1  VREF 23%—@.]“:”;,:
0.4 pF ADB04 hd
3| pacd 22 2
ikl :|—| VSET (<0V)
T reK1 | GND1 [21]5
VIN == 3 | Pan vpos 20— +5v 14
(MAX i 2 ipF
200mY p-p) —{& |comt | wue[ab— -5 o8 | ‘_]. G5 —I'w =t oty It
= | |
. 0.33pF T 2k
T]comz | wNEG [ia}— -5V . | PASS | OFFS—
] - I FILTER I Mot nelel
oL
[E] par VPOS El—i—m S s I 5 v = 5w
NXE | [y ;
il | ek s 1 il 1 | fHen | ADT11
= 0.33uF o2 v W ' T e T I3 ouT| &6 —ro
C3 | [0)pacz  ourz [BF——— b ) AD8&35 | TuF N OFFS
I & -
itk oteF | les ama L S E3 LRt
flsosiz  vocw [BH—" 056uF T 1K vi vz WH T | b————m -
Lo L _imn2
—iz| osx2 ] I— 'EH? - |:|—|1 2 B 13 2B e vt = axcos fuit)
L = Viah2 1530 2 :
5V
dApF
i RF OUT ~ £l Rs EHE:IL
¥ FBE — 45v 0:33pF %mm
FB ¢ =
iz Yo W =

0.4pF "IZ_T_T DApF ALl SUPPLY PINS ARE DECOUPLED AS SHOWHN.

Figure 42 AGC Amplifier with 82 dB of Gain Range

v—@m
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Uktady wzmacniajace - wzmacniacze o

regulowanym wzmochnieniu

AD 604 - Analog Devices

1S -
0.4 F LS imse) pa|is]
a1 osx1 vanfza—e—] ADS050 pg[d§)]
& _|__E +DS¥4  VREF[23] VREFgur D7 |17l
0.4 pF 3 lpaoi ouTi [2E— VREFy D [18]
J2 T |FeK1 GHO 2] Comp psps] | s
g 5 |pan vros|zi] REFgp pa|=a] [ QUTPUT
= T —E jcomd YMEG[E] AIMBE D3 |25]
T o —L]comz  vnecfiE] AN oz [Z8]
Palz VPOs7] EMCODE o1 [27]
= o |FeK:2 EHD2[TE] ] oR  (LsE) Dofza]
i 0] pansz ouT2 E—mFF [t B e Voo [20]
i s
T— 1] +psx2  vock[IT] Voo [22]
02| -psxz  vanz[3 -
04pF T ADE04 ki | CLE
-'a?.e-»? = 0ApF 0.4 pF :T?n.mF =
T e
S ;
—{T] vourE  Wourc 28—
_E Voura  YourD El_
7] vss Voo E—J_— +15V
= ADT22%
vREF —{ 3] Vper soliT T
5 |aGhD ad =
- & |DGHD WH|3E
—{7 | bET (] =] E;
MSB)  (LSB)
—1= |oes oEd 13—
—1= |oes pEz 12—
|—IE ]=F ¥]=% E—‘

— |

T

DIGITAL GAIN CONTROL

Figure 50 TGC Circwit for Medica! Ultrasound Application
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Uktady wzmacniajace - scalone wzmacniacze
mocy klasy AB

TDA 2052 - SGS Thomson Microelectronics
TDA 2052 - Hi-Fi audio power amplifier with mute/stand-by

Uktad TDA 2052 jest wzmacniaczem mocy klasy Hi-Fi1 z
wbudowanymi funkcjami wyciszenia 1 uspienia.

m SUPPLYWVOLTAGE RANGE LR TO £25Y
SFLIT SUPPLY OPERATICN

HIGH QUTPUT POWER

(UP TO &60W MUSIC POWER)

LOW DISTORTION

MUTESTAND-EY FUNCTION

NO SWITCH ON/OFF NOISE

AL SHORT CIRCUIT PROTECTION
THERMAL SHUTDCWY
E-DFROTECTION
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Uktady wzmacniajace - scalone wzmacniacze
mocy klasy AB

TDA 2052 - SGS Thomson Microelectronics

UPPER

INER: = J_D D . 28 . our
[7p] [1r]
? THERNAL ol =H
THE BLAY - 2
INP*HUTE ::"k- =2 =2
5 i Lover ]|
{@ SOR
[z7v 1-£>—
ne | s/n

iU
A
HUTE# 3
st-sy T Kl
RESTART

o1 34—
nzri

LATCH p—vou-u-

.I NS TORDRER - BIL
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Uktady wzmacniajace - scalone wzmacniacze
mocy klasy AB

TDA 2052 - SGS Thomson Microelectronics

— N - ¥ ]  MOM INVERTING INPUT (PLAY)
B ] INVERTING INPUT
_ 5 ] HOM INVERTING INPUT(MLUTE)
3 | STAMND-BY/MUTE
2 ] +W'g,
- 1 ] CUTRUT
.i tab connectad to pin 4 DAL

Hoptawatt
ORDERING NUMBER: TDAZIS2
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Uktady wzmacniajace - scalone wzmacniacze

mocy klasy AB
TDA 2052 - SGS Thomson Microelectronics

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vg Supply Range ;E :25 W
I Total Quiescent Current Wg = +2& 20 40 70 mA
Ik Input Bias Cumant ;D.E LA,
Wis Input Cffsat Vaoltage +15 m'
ks Input Cffsat Current ;EEID i,
Fo Music Cutput Power Wa=+225 R =40
IEC358-3 Rules (*) d=10% t=1s &0 & 4] W
Po Cutput Poweer (continuous RME) | d = 10%
RL = 411 35 40 W
Ry =B 2 W
Vg =+22V R =80 30 23 W
d=1%
R =4z 2 W
R =8z 17 W
Wg =+22V, B =80 25 W
d Total Hamonic Distortion R = 4cp
Po = 0.1 to 206V,
f=100Hz to 15KHz .1 0.7 o
Wa+ 22V R =80
Po = 0.1 to 206V,
f=100Hz to 15KHz 0.1 0.5 %
=R Slewy Rate 3 S Wils
Gy Open Loop Voltaga Gain &l dB
= Total Input Moise ACurve 2 T
f=20Hz to 20KHz 3 10 1
Fi Input Resistancs 00 ki
SYR Supply Voltaga Rejection f=100Hz, Yrppk = 1TVRMs 40 20 dB
Ts Thermal Shutdown 145 5
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Uktady wzmacniajace - scalone wzmacniacze

mocy klasy AB

TDA 2052 - SGS Thomson Microelectronics

MUTE/STAND-BEY FUNCTICON (Ref. —\s)

YT s1.py Stand-by - Threshold 1 1.8 W
YTeLay Play Threshold 27 4 1F
ly 5T-BY Cuiescent Current @ Stand-by | Voina = 0.5V 1 mA
AT Tsrpr | Stand-by Attenuation 70 a0 dB
|y Pin 3 Current @ Stand-by -1 +10 LA
Comp. Value Purpose Larger Than Smaller Than
F1 22K ") Input Impedancs Increase of Input Decrease of Input
Impadance Impedance
HZ SE00 Closad Loop Gain set to Decrease of Gain Increasa of Gain
R2 2R ™) 32dB (™) Increase of Gain Decrease of Gain
R4 Z2REx (M) Input Impedance @ Mute
] 22K Stand-by Time Constant
R 4.7 Frequency Stability Danger of oscillations Danger of oscillations
1 TuF Input OC Decoupling Higher Low-frequancy
cut-off
o2 10uF Feadback DC Dacoupling Higher Low-frequancy
cut-off
C3 100k Stand-by Time Constant
-4 0.100pF Frequency Stability Danger of Oscillations
C5, CB 1000pF Supply Voltage Bypass
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Uktady wzmacniajace - scalone wzmacniacze
mocy klasy AB

TDA 2052 - SGS Thomson Microelectronics

Figure 18: MMultiway Application Circuit

+ilm 28U
F 2288uF
22K i
= _:Bi‘_:E:
Ak o E?_Lh z . % 320 TWEETER
= 2Zx g 7,
i Ty b -
G 22“,: o pro B0 HIDRANGE 25M
v T
RIGHT l—il E
INPUT 1S8rF 158nF S
- > 3 L0 4D UOOFER <8y

AT -
a * I:IH-:F-K'F éiﬁ:fﬁ l_=1./‘lu:/ %

Lol PASS & vl
e R -E,i,-__l— k [E”\K . —ﬂ BD MIDRANGE 25U
21 2
i—1:
BanE aanF 4
oK 2% 22K “ —E 320 TEEETER

-ua +50 ~Wm - 2EW MBI TDRIETE - NG
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Uktady wzmacniajace - scalone wzmacniacze

mocy klasy D
TDA 7480 - SGS Thomson Microelectronics

TDA 7480 - 10W mono Class-D power amplifier

Uktad TDA 7480 jest monofonicznym wzmacniaczem mocy
klasy D o mocy wyjsciowej rownej 10W.

m 10W OUTPUT POWER:

Ri = 80/4€); THD = 10%

HIGH EFFICIENCY

NO HEATSINK

SPLIT SUFFLY

OVERVOLTAGE PROTECTION
ST-BY AND MUTE FEATURES
SHORT CIRCUIT PROTECTION
THERMAL OVERLOAD PROTECTION
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Uktady wzmacniajace - scalone wzmacniacze
mocy klasy D

TDA 7480 - SGS Thomson Microelectronics

PIN CONNECTION (Top view) Rth with "on board” Square Heatsink vs. cop-
per area.
Fihj-a 9 7ALIGTS
L (T
Y 1 20 A COPPER AREA 351
ce L H -Vee THICKNESS
Vee O 2 12 A -Vee B0 d B
ouT O 4 17 O -Vee A
ECOTDICDE [ 5 16 1 +Veecpow
PC BOARD
rOOT [ & 15 I VREG 50
MLC. E 7 14 j +1"FCCS|GN
FEEDCAP [] & 12 [0 ne. N
i
FREQ [ @ 12 O STEYMUTE = \-..__
SGN-GHD [ 10 " Qg
DEeALSETE a0
] 4 B 12 Arsalicm®
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Uktady wzmacniajace - scalone wzmacniacze

TDA 7480 - SGS Thomson Microelectronics

PIN FUNCTIONS

mocy klasy D

N. Name Function
1 Voo NMEGATIVE SUPPLY .

2 Nee MEGATIVE SUPPLY .

3 Yoo MEGATIVE SUPPLY .

4 QuT FW OUTPUT

5 BOOTDIODE | BOOTSTRAP DIODE ANCDE

8 BOOT BOOTSTRAP CAPACITOR

7 MNC MOT CONMECTED

8 FEEDCAP FEEDBACK INTEGRATING CAPACITANCE
G FREQUENCY | SETTING FREQUENCY RESISTOR

10 SGEMN-GMD SIGHNAL GROUND

11 I IMPUT

12 ST-BY-MUTE | ST-BY/ MUTE CONTROL PIN

13 NC MOT CONMECTED

14 +Voo SIGH POSITIVE SIGNAL SUPPLY

15 VREG 100 INTERMAL REGULATOR

16 +Vior POW FOSITIVE POWER SUPPLY

17 Mec MEGATIVE SUPPLY (TO BE CONNECTED TO PIN 18 VIA C5)
18 MNeo MEGATIVE SUPPLY

19 Nee MEGATIVE SUPPLY

20 ee MEGATIVE SUPPLY
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Uktady wzmacniajace - scalone wzmacniacze

TDA 7480 - SGS Thomson Microelectronics

mocy klasy D

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vg Supply Range +10 +16 1)
lq Total Cuiescant Current FiL =) NO LC Fiter 25 40 mA
Yias, Output Offset YVoltage Play Condition —50 +50 my
FPo Output Power THD = 10% 8.5 10 w
THD =1% 6 7 w
R =46 Vee =+10.5Y
THD = 10% 10 W
THD = 1% 7 W
Pa ™ Dizsipated Power at 1W Output | = 12K Pg = 1W 1 W
Power
Pomax Maxirmum Dissipated Power Po=10W THD 10% 1.8 W
Rihi.amt = 38°CAY (Area 12em®)
] _ Po Po .. THD 10% I 4 &0 85 %
Efficiency = P5iBa P "1 | Rinjamb = 38°CAV (Area 12cm®)
THD Total Harmonic Distortion Ry =80 Pg=05W 0.1 %
Imax Overcurrent Protection RL=0 3.5 5 A
Threshaold
T; Thermal Shut-down Junction 150 G
Temperature
Gy Closed Loop Gain 29 30 31 B
en Total Input Moise A Curve T Ly
f=20Hz to 22KHz 12 Y
R, Input Resistance 20 a0 K.i
SVR Supply Voltage Rejection f=100Hz; V=05 46 B0 dB
Tr, Ty Rizing and Falling Time 50 ns
Foson Power Transistor on Resistance 0.4 G
Faw Switching Frequency 100 120 140 KHz
Faw cp Switching Frequency Cperative 100 200 KHz
Range
Br Zero Signal Frequency 1.4x10° Hzex
Constant {™)
RF Frequency Controller Resistor 7 12 14 Kii
Range l:*um]
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Uktady wzmacniajace - scalone wzmacniacze

mocy klasy D
TDA 7480 - SGS Thomson Microelectronics

Figure 3: Stereo Application in Single Supply.

110K oo
("5 iPIn 17)
J: ©5 100F WE
T ittt T LZuH T
! e e
1
H
il : L o !
100nF H ATHFISONT |
H.C Ve r '
| cio !
i
A3 1418 1 y
SEN-GMD % & 3 ATFE0 |
—— (K| TR
4 100nF T L1 G0uH
MUTES srevmure | T e
ST-BY TODATAR0 =l Ciz
C? 0.33UF eTHE
A o Il I, A LEFT LEFT
T
= inF
CA4.ThF 5 y
a BOCTDICDE REHD
1.2,317, 15
o 18,19,20
FRED By
ooSGH C1E
s i 100nF
FTOpE 17K L4 1aH
- i o
Giaee. =
©18 100nF L raonr e 1 LM
T . ! ;
== 1
= i ! L o
100nF R ATHFEIVT
H.C Yoo 1 !
i coa
T3 1416 1 |
SGH-GRO % i T
: ST-BY¥MUTE
wre o | =
C16 0.330F o PP TODATAED ouT
7] RIGHT
1N RIGHT o i1 SR
17 L¥ 1uH
C18 4. 7nF il
N | L 1,2,3.17,
e 18,19,20
FREQ Mooz Cpy m—
[T RE TNk
2IORF 12K L& 1uH
=L =
CER o
[+ 5 Refarmed o Voo T ainr CETALET 5C
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Uktady wzmacniajace - scalone wzmacniacze
mocy klasy D

TPA 2001 - Texas Instruments
TPA 2001 - 1W filterless mono Class-D power amplifier

Uktad TPA 2001 jest 1 W monofonicznym wzmacniaczem mocy
klasy D, pracujacym bez wyjsciowego dolnoprzepustowego
ﬁltru LC ® Modulation Scheme Gptimized to Operate

Without a Filter

® T550P Package Options
® 1Wlinto an 8-02 Speaker (THD+N<1%)
® -02% THD+N at 1 W. 1 kHz, Into an

8- Load INP CT1G 16 T BYPASS
® Extremely Efficient Third Generation 5-V ﬁ g : o % ‘éggg

Class-D Technology: GAING O3 5 123 ROSC

— Low-Supply Current (No Filter} . . . 4 mA GAINT O 5 123 v

— Low-Supply Current (Filter} . . . 7.5 mA PV CX 6 1 T3 Pypp

— Low-Shutdown Current . . . 0.05 pA ouTP CI47 10 T3 OUTN

— Low-Noiss Floor. . . 40 uVgps PGND CI} 2 91 PGND

(No-Weighting Filter)
— Maximum Efficiency Into 8 2, 75 — 85%
— 4 Internal Gain Settings .. . 6§ -23.5dB
- PSRR...-T7T dB
® Integrated Depop Circuitry

® Short-Circuit Protection {Short to Battery,
Ground. and Load)
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Uktady wzmacniajace - scalone wzmacniacze

mocy klasy D
TPA 2001 - Texas Instruments

TERMINAL
AR MO, [ DESCRIPTICON
GG P
Ad — AR,
AGMD Eg 3 Eg 15 | | Analog ground
0Oz -D4
BYPASS Al 16 | Connect capacitor ta ground for BYPASS vollage filtering.
COsC B7 14 | Connect capacitor ta ground to et ascillation fraquency.
SAIND iz1 4 | Bit 0 of gain control {TTL logic lewel)
AT 01 ] | Bit 1 of gain contral {TTL logic lewel)
IMN Al 2 | Megative difarential in put
IMP A2 1 | Positive difsrential input
QT (T 10 [ Megative BETL cutput
ZUTF 1 ) o Peositive BETL cutpul
O&, Di
PGMD Eg 2 Eg 8.8 I High-current grounds
G52 — 56
Yoo IIE:11' IE:T.:, G 1 I High-currant power suppliss
ROSC C7 13 | Connect resistor to ground to s=t oscillation frequency.
T B1 5 | F'Ia-:ee_thg amplifisr ir_| sl'!mdp'fm rmods if a _TTL Iu_yin: lottis placed on this terminal, and normal
opsration if a TTL logic high is placed on this tarminal.
mj ov 12 | Analog pover supply
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Uktady wzmacniajace - scalone wzmacniacze
mocy klasy D
TPA 2001 - Texas Instruments

functional block diagram

ur,:, AGND
Yoo =
PY¥on
Deglitch Gate
Sakn o CLUTH
PizHD
PYOD
i=aln
IME Dieglitch Gate
l Lagic Ditve ol
PGHD
e
SHLITDO WM i ol oc
Start-Lp Datect I
GAINT 3 Elases Ramp JLrL Pratection
i
= iZaln = e ¥ 1 Generator Lagh
— Refarancoes LY N .
. |
s
ROSG Thenmal Vpp oK
BYPASS
! L ¥ -% -3 L}
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Uktady wzmacniajace - scalone wzmacniacze
mocy klasy D

TPA 2001 - Texas Instruments

electrical characteristics at specified free-air temperature, PVpp =5V, Ta = 25°C (unless
otherwise noted)

PARAKETER TEST CONDITIONS MIN  TYP MAX | UNIT
[Vios] Cutput offest woltage (measured differsntially W =0 A =any gain 25 m'
PSRR FPowear supply rejection ratio PYoOp=42Wto 5 1% 7T dB
il High-level input current PYop = 5.5V, VI =PYDoD 1 111
Ll Love-level input currant PYop =55V, W =00 1 1.1
oo Supply current, no filter {fwith or without speaker 4 g -
load])
Got i s
IDoisD;  Supply current, shutdown mods GAIND, GAIMT, SHUTDOWN =0 W ) L 20 17:1

electrical characteristics at specified free-air temperature, PVpp = 3.3V, Ta = 25°C {unless
otherwise noted)

PARAMETER TEST CONMDITIONS MIN  TYP MAX | UNIT
Vo= Cutput offzsd voltage (measured differantially) W =00 Aag=any gain 28 m'
FZRR Powar supply rajection ratio PYoo=32%to 34V h| dE
[HH] High-leweal input current PYop = 3.3V, V= PYDD 1 LA
L Low-level input current PYoo = 3.3V, W =0 1 LA
oo f;:ﬂ?w current, no filtar fwith orwithout speakser 4 5 =
IoDisDy  Supply current, shutdown mods 0.05 20 i
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Uktady wzmacniajace - scalone wzmacniacze
mocy klasy D

TPA 2001 - Texas Instruments

operating characteristics, PVpp =5V, Ta =25°C. R = B 01, gain = 6 dB {unless otherwise noted)

PARAMETER TEST CONDHTICNS KN TYP  MAX ] UNIT
Po Cutput power THO = 1%, f=1kHz 1 W
ED +N  Total harmonic distortion plus noiss Fio = 1W, f=20Hz to 20 kHz 1%
Bom Maximum cutput powesr ba ndwidth THLD = 1% 20 kHz
h_g...ﬂ Supply ripple rejection ratio =1 kHz, Cipypy = 1uF 71 dB
SR Signal-to-noize ratio b5 dE
Vo Cutput noise voltage ino noEe waighting filkar) CigyP) =1 40F f=<10 Hz to 22 kHz 40 piirms)
£ Inputimpsdancs =15 kL2

operating characteristics, PVpp =33V, Ta =25 C. R = 81 gain =6 dB (unless otherwise noted)

FARAMETER TEST COMDITIONS MM TVP  MAS | UMNIT
Po Ciutput powwer THD = 1%, f=1kHz 400 i
[THD + N Total harmonic distartion plus noise Po =85 mW, =20 Hzto 20 kHz 0. 1%
B M= mum output power bandwicth THD = 0.7% 20 kHz
ksvp Supply ripple rejection ratio F=1kHz, Cipyp) =1 uF &1 B
SNR Signal-to-noie ratio a3 dB
L Cuatput noise voltages {no noiss weighting filksr) Cipyr; = 1uF, f==10Hz to 22 kHz 40 wirms)
| Input impadanca =15 ki1
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Uktady wzmacniajace - scalone wzmacniacze
mocy klasy D

evaluation circuit

TPA 2001 - Texas Instruments

< OUT+
U1
TPA2001D1
62
IN_ | INP BYPASS
3 qyuF
N+ > - INN AGND
1UuF ——
SHUTDOWN >4 % SHUTDOWN coscC
R3 R4 GAINO ROSC
120k | 120 ka2 )
R2 & GAIN1 VDD —< Vpp
120k2 § | 71 i |
J2 PVpD PVDD
Ve ™
bD 2 oo ouTP OUTN < oUT-
c8
S PGND PGND
| LF
—5 L

51

GND >

i—e
l
.
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Demodulatory

AD 606 - Analog Devices

AD 606 - 80 dB Demodulating logarithmic amplifier with limiter
output

Uktad AD 606 jest wzmacniaczem logarytmujacym z demodulatorem
amplitudy posiadajacym takze wyjscie polaczone z wewnetrznym
ogranicznikiem amplitudy. Funkcja uktadu:

Vioe = Vy logwo (Ve /Vx )
gdzie:

V. - napigcie odpowiadajace za nachylenie ch-ki przejsciowe
uktadu [V/dB]

V., - napigcie odniesienia
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Demodulatory

AD 606 - Analog Devices

FEATURES
Lagarithmic Amplifier Performance
-75 dBEm to +5 dBm Dynamic Range % /
=1.5 nV/+Hz Input Noise g »
Usable to 50 MHz /
37.5 mV/dB Voltage Output 3
On-Chip Low-Pass Output Filter o J/
Limiter Performance E sLc,,,Eﬂ?_ﬁnﬂ,,,cE,/
+1 dB Output Flatness over 80 dB Range > 3 y e
+3° Phase Stability at 10.7 MHz over 80 dB Range 2 3/
Adjustable Qutput Amplitude 3 1 /
Low Power i -
+5 V Single Supply Operation /
65 mW Typical Power Consumption o T T
CMOS-Compatible Power-Down to 325 pW typ ; —'"';zr“‘”-ﬁﬂ-ﬂdﬂm
<5 ps Enable/Disable Time -100 ~80 —60 —40 ~20 0 +20

INPUT SISMAL — dBm

APPLICATIONS
Ultrasound and Sonar Processing Figure 1. Nominal Transfer Function

Phase-Stable Limiting Amplifier to 100 MHz
Received Signal Strength Indicator (RSSI)
Wide Range Signal and Power Measurement
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Demodulatory

AD 606 - Analog Devices

PIN DE_SCRIPTIDN Pin | Mnemonic | Functon
Plastic DII* {N)
and 1 | INLG DIFFERENTIAL RF INPUT
Small Outline (R) -75 dBm to +5 dBm, Inverting, AC Coupled.
Fhexezen 2 |comm  |POWER SUPPLY COMMON
oy Connect to Ground.
Mo [T] [16] INHI ;
i Hoome 3 |ISUM | LOG DETECTOR SUMMING NODE
isum 5 mproe 4 | ILOG LOG CURRENT QUTPUT
ILoG[a] ADG06 [wm]vPos Normally No Connection; 2 pA/dB Output
BFIN 7] ot 1o Seale) 2] FILY Current.
vLoG [4] 1] FiL2 5 BFIN BUFFER INI'UT
opCM ] [10] LADJ Opticnally Used to Realize Low Frequency
LmLo [7] 5] LA Post-Demodulation Filters.
6 | VLOG BUFFERED LOG OUTPUT
37.5mVAdB (100 m¥ to 4.5 V).
T OrCM OUTPUT COMMOM
Connect to Ground.
& | LMLO DIFFERENTIAL LIMITER OUTPLUT

1.2 mA Full-Scale Output Current, Openy
Collector Cutput AMust Be “TPulled™ Up to
YPOS with B < 400 £,

10

11

12

13

14

15

1a

LMHI

LAD]

FIL1

FIL2

YPOS

PRUP

COMM

INHI

DIFFERENTIAL LIMITER OUTPUT

1.2 mA Full-Scale Cutput Current. Open
Collector Output Must Be “Pulled™ Up to
YPOS with R = 400 €3,

LIMITER LEVEL ADJUSTMENT
Opticnally Used to Adjust Limiter Output
Current.

OFFSET LOOP LOW-PASS FILTER
Normally Mo Connection; a Capacitor Bebween
FIL1 and FILZ May Be Added to Lower the
Filter Cutoff Frequency.

OFFSET LOOP LOW-PASS FILTER
Normally Mo Connection; See Above,
POSITIVE SUPPLY

Comnect to +3 Vat 13 mA

POWER UP

CMOS {3 V) Logical High = Device On

{= 05 mW).

CMOSE {0 V) Logical Low = Device Of

(= 325 1N

POVWER SUPPLY COMMON

Cotmect to Ground,

DIFFERENTIAL EF INTUT

-73 dBm to +5 dBm, Moninverting, AC-Coupled.
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Demodulatory

AD 606 - Analog Devices

FUNCTIONAL BLOCK IMAGRAM

IMHI COMK PRUP VPOS FIL1 FILZ Lo LK HI

(o]  [w]  [w] [w] [ [w] [w] [¥]

|
|_ REFERENCE

AMD POWER-UF {_'.r__L
20pF Ik
I *..-.rk!-

s 2 LA
30pF == 26Ok

% OFFSET-HULL
LOW-PASS FILTER

3k E T ki

S R S S e R
) 1 5k01 -1 5 i g e bbb FINAL
; . MAIN SIGHAL PATH LIMITER
- 1115005 TAGE
i - oifkn |
Thktr  HIGH-END ATl ' 3 ELI'E;;DKLET
DETECTORS FILTER
ONEPOLE | | 9375k b
FILTER | 0 '
ADB0E T |
2ulidE ﬁ
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Demodulatory

AD 606 - Analog Devices

Mauodel ADabs]
Parameter Conditions Min Tvp  Max Units
SIGNAL INPUT
Log Amp Ly AC Coupled; Sinusoidal Input 50 MHz=
Limiter £y, AL Coupled; Sinuseidal Input 100 MHz
Diynamic Range a0 dB
Input Resistance Difterential Input 500 2,500 0
Input Capacitance Differential Input 2 pE
SIGNAL OUTIPUT
Limiter Flatness 75 dBm to 43 dBm Input Signal at 10.7 MHz -1.3 +1.5 dB

With Pin 9 to Vs via a 200 02 Resistor
and Pin & o Vs via a 200 €2 Resistor

Chatput Current At Pins 8 or 9, Proportonal 1o Vigs, LAD] Groundead 1.2 mA
LADT Open Circuitad 0.48 ma

Phase Varianon with Input Lavel -75 dBm to +5 dBm Input Signal at 10.7 MHz +3 Degrees

LOG (RSSD OUTPUT

Mominal Slope At 10.7 MHz, (0.0073 x Vpas)/dB 37.5 mvyidR
At45 MHz 35 mV/dBR

Slope Accuracy Untrimmed at 10.7 MHz 15 t5 +15 f

Intercept sinusoidal Input; Independent of Vi ~BE.33 dB

Logarithmic Conformance -75 dBm to +5 dBm Input Signal at 10.7 MHz ~1.5 0.4 +1.5 dB

Mominal Output Input Level = —75 dBm 0.5 v
Input Level = —33 dBm . ¥
Input Level = +5 dBm 35 ¥

Accuracy over Temperatire After Calibration at-35 dBm at 10.7 MHz -3 +3 dB
Taars to0 Toyax

Wideo Response Time From Onset of Input Signal Unal Output Reaches 400 s

5% of Final Value
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Demodulatory

AD 606 - Analog Devices

POWER-DOWN INTERFACE
Power-Up Response Time

Time Delay Following HI Transition Until 3.3 T8
Device Meats Full Specifications
AC Coupled with 100 pF Coupling Capacitors
Input Bias Corrent Logical HI Input (See Figure 123 1 nA
Logical IO Input 4 A
POWER SUPPLY
Crperating Ranpe 1.3 3.3 W
Powered-Up Current Fero Signal Input 13 mA
T to Tapax 13 20 mA
Powered-D'own Current T to Ty ] 200 A

RF INPLIT [?—A

HC = NOCONMECT

Figura 8. Basic Application Circuit Showing Optionai Slopa and Intercapt Adjustments

35110 ADE0S e n
=
g E 5 8§ E 8 & 2
Z 6§ B Jd m 3 8 3
g g e Ul Gl Gl CF
4 | P W " —0 LIMITER OUTPUT
oy . r LOGARITHMIC
OuTPUT
Rl ki
200k L} SlkLR
INTERCEPT SLOPE
ALOIUSTMENT {E.- ACUUSTHMENT
=5dB =10%
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Demodulatory

AD 606 - Analog Devices

SV papF
+5y i
OPTIONAL I E?
DRIVE TG 4 1
. FREGLENCY Lk e DISPLAY
L3 COUNTER SIREF HI -
7 - ~75.0
4.22k01 —
] R £
T 2000 SO BEREFLO &)
BT+ qnomy
i +5V 15201
ARITE: ADGOGEIN e
= RO H2ICOMM
gﬁsu;ﬂﬁg 100k
=1 L | bl E o =
CC PRS- G — R | P S L f | R g =&— 2515 NOM INLO
cr i@ E—o—E— sk @
_|EP L NC HC NG L i
.E? 100k
a8 0y
“FOR AUDID MEASUREMENTS CHANGE FOR
1, 02, AMD £3 TO 4.7F; POSITIVE POLARITY elBen 1'3;‘:: ICLT136CRL
CONMECT TOPING 1,16 15 NAL s
Y INPUT
" Rz
NG = HO CONNECT i 54.9kid
= {31 INHI
nah A AR HOM
5.0k

Figura 7. A Low Cost RF Powar Matar
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Demodulatory
AD 606 - Analog Devices
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w (T RLEC)
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oA
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ThE Lk
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1ki

Y
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Przetworniki RMS - DC

LTC 1968 - Linear Technology
LTC 1968 - Precision wide bandwidth RMS-to-DC converter

Uktad LTC 1968 jest precyzyjnym, szerokopasmowym
przetwornikiem wartosci skutecznej napigcia na odpowiadajaca jej
wartos¢ napiecia statego

APPLICATIONS

® [rue BEMS Digital Multimeters and Panel Meters
m [rus BMS AC + DC Measurements

TYPICAL APPLICATION

Single Supply RMS-to-DC Converter

4.5V TO 5.5¢

;U;‘*'
o N4 QUTPUT TP
DIFFEREMNTIAL : ME T+

i : LTC1968 A X Vaur
I-——l [ N2 OUT RTHN %’

OPT. AC
COUPLING

= 1oEE TN
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Przetworniki RMS - DC

LTC 1968 - Linear Technology

FEATURES

® High Linearity:
0.02% Linearity Allows Simple System Calibration
® Wide Input Bandwidth:
Bandwidth to 1% Additional Gain Error; 500kHz
Bandwidth to 0.1% Additional Gain Error: 150kHz
3dB Bandwidth Independent of Input Voltage
Amplitude
® No-Hassle Simplicity:
True BMS-DC Conversion with Only One External
Capacitor
Delta Sigma Conversion Technology
® Ultralow Shutdown Current:
0.1 A
m Flexihle Inputs:
Differential or Single Ended
Rail-to-Rail Common Mode Voltage Range
Up to 1Vppag Differential Voltage
m Flexihle Qutput:
Rail-to-Rail Output
Separate Output Reference Pin Allows Level Shifting
m Small Size:
Space Saving 8-Pin MSOP Package
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Przetworniki RMS - DC

LTC 1968 - Linear Technology

PIN FUNCTIONS

GND (Pin 1): Ground. The power return pin.

IN1 (Pin 2): Differential Input. DC coupled (polarity is
irrelevant).

IN2 (Pin 3): Differential Input. DC coupled (polarity is
irrelevant).

Vour (Pin5): Output Voltage. Pin 5is highimpedance. The
RMS averaging is accomplished with a single shunt ca-
pacitor from Pin 5 to OUT RTN. The transfer function is
given by:

(Vour ~0UT RTN)=\(mrerage[(lf‘d2—lw1}2]

OUT RTN (Pin 6): Output Return. The output voltage is
created relative to this pin. The Voyt and OUT BTN pins
are not balanced and this pin should be tied to a low
impedance. both AC and DC. Although Pin 6 is often tied
to GND, it can also be tied to any arbitrary voltage:

GND < OUT RTN < (V* = Max Qutput)
V* (Pin 7): Positive Voltage Supply. 4.5V to 5.5V.

ENABLE (Pin 8): An Active-Low Enable Input. LTC1968 is
debiased if open circuited or driven to V*. For normal
operation, pull to GND.

TOPVIEW

GHND 1
N1 20
N2 30 16 OUT RTN
MNC 40 15 Yout

M5B PACKAGE
S-LEAD PLASTIC MSOP

Tymax = 150°C, By = 220°CC'W

18 ENABLE
17 vt
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Przetworniki RMS - DC

LTC 1968 - Linear Technology

_0.4 e NG AT 1 — il o
-n.s G = 22F F ] T = ~ 17
% d P pd Z y
510 /[ £ A ¥
s, /o= 10 o=47uF / C=2.2uF pALRY S C-04nF G =0.22F
-4 / / / Z /
b / / / /
20 4 / /
i 10 100
INPUT FREQUENGY {Hz)
Figure 6. DC Error vs Input Frequency -
0
-2 e TR = S WP o il MR = T ] T
4 T 4,..--"""'"'-__‘...-.---"""'"- 1] E L "1 1] e
06 A | A o | ] A | T
%_u.a C=2znij/ c=1uon/-’ C=d7uf |7 C-20F L C=104F 7 |:=4.7;LFJ,~"' |:=2.2;LF!/ C=195/’
it W A / } A )
XL ¥ pd 7~ /] P 7z /]
B 7 i P / jd /
o /7 / 7 7 7 4
4 / / £ / Y /

T 10 100 1000
INPUT FREQUENCY {Hz)

Figure 8. Peak Error vs Input Frequency with One Cap Averaging
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Przetworniki RMS - DC

LTC 1968 - Linear Technology

TYPICAL APPLICATIONS

5V Single Supply, Differential, Single Supply BMS Current Measurement
AC-Coupled RMS-to-DC Converter

v
5\ |
l|||l+~
t I
R AC CURRENT LTC19E3
AC I!'l;q‘-?pl:éﬁ It Your i B LC CUTPUT oH _li_‘gﬂqul'uai.l}( Vour T“DUT 4mVoc/ARKS
DIFFEHENTIALh—l |— N2 OUT RTH f T : : N2 OUT RTN {muF
Cc |GND BN GND EW
- o g

- 105 THG 1568 Trl

T1: CR MAGMETICS CRE343-2300-N
Wi crmagnetics .com
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Przetworniki RMS - DC
LTC 1968 - Linear Technology

TYPICAL APPLICATIONS

+2.5V Supplies, Single Ended, DC-Coupled

RMS-te-DC Converter with Shutdown RMS Moise Measurement
01uF
25V L hf"\-”' 2 5\
}ﬂq VOLTAGE - |
a _9 5y NOISE IN : i
T I + \ - VouT =g DFII".IDF?UT NOISE
N ow LTC19E8 VRN
00 4 AL LTC1968 Nt Voyr O
INPUT ——d Iti4 VouT [——#=—— DCOUTPUT g OUT RTN ——T§ 10uF
W i IVE — =
e INZ OUT ATN | 10uF oo BN |
GND = I_T_I
— I 1968 ThiA 98\
-25Y

1 5uF BW = 1kHz TO 1 00kHz
I INPUT SENSITIVITY = 1 Vi TYP
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Filtry C - przetaczane

LTC 1068 - Linear Technology

LTC 1068 - Clock-tunable, Quad second order, filter building
block

Uktad LTC 1968 jest uniwersalnym, poczwornym, C-
przetaczanym filtrem drugiego rzedu, strojonym czg¢stotliwoscia
zegara zewngetrznego.

FEATURES APPLICATIONS

® Four Identical 2nd Order Filter Sectionsinan g Lowpass or Highpass Filters:

g gﬁgpﬂrda:rkasiitiun Center Frequency Error: L101065-200, 0.5Hz 1o EEKHE; LTC1068, 1Hz o
+0.3% Typical and +0.8% Maximum . 50kHz; LTCT GBS'@UF ZHz to 50kHz; LTC1UBS'E5

m | ow Noise per 2nd Order Section, Q < 5: 4Hz to 200kHz

LTC1068-200 501Vpps, LTC1068 501 Vpys ™ Bandpass or Bandreject (Notch) Filters:
LTC1068-50 75.Vams, LTC1068-25 90 Vpms  LTC1068-200, 0.5Hz to 15kHz; LTC1068, 1Hz to
" Low Power Supply Current: 4.5mA, Single 5V, 30kHz; LTC1068-50, 2Hz to 30kHz; LTC1068-25,

LTC1068-50
m Operation with £5V Power Supply, Single 5V 4Hz to 140kHz

Supply or Single 3.3V Supply
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Filtry C - przetaczane

LTC 1068 - Linear Technology

TYPICAL APPLICATION

Dual, Matched, 4th Order Bulterworth Lowpass Filters, Clock-Tunable Up
to 200kHz 1 - 3dB = f¢ /25, 4th Order Filter Noise = 60uVpys

R11 2k

Vin
Re1 14k
Ra1 2k

"

av

A12 14k

e | L=

|L'-\. |.u.. (=] L] —_
o

RE3 1 3k
Fi13 20k i
Vinz

0.1pF

==
E5

R&3 20k

= = ==

=1

12

13

14

[NV B NV G
HPEME  HPCMG
BPE BPC
LPR LPC
5G
LTCIGE25

v
A5 HD hi
(i CLE
HC RIC
8A 50
LP& LFD
BPA BRD
HPRLHA  HPOCHD
A [HYTI

a7 R22 20k

a5 Ra? 1k

Vauri
|
]

¥ L

) 1uF
21 — .

gy = (251 - 2B
il

S,

18

GAIN (dB)

| i 1 [} ]
o == =] (3] s
= Lo} ot ] = =

Gain vs Freguency

N

N\

N,

ARl

i

=
—_—

1 10
RELATIVE FREGUENGY [f/f —3dB1]

1O Wl
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Filtry C - przetaczane

LTC 1068 - Linear Technology

PACKAGE/ORDER INFORMATION

TOP VIEW
i B (1] ESRLEe
HPEME [2] [57] HPCIC TOPYIEW
gre [3] 5] BPE mer 7] = [ mve
Lre [] 73] LPC HPENE [Z] 73] HPGNG
g6 [E] 1R BPe [ 73] Brc
ne [E] ENE Lre [4] [71] Lo
AGND [F] ERS Mﬁ;% % z_':
v+ [ [21] oLk v ] 18] CLK
hE (5] EQNS =h [2] 7] 0
s [iT] [19] 50 LFa [o] [16] LFD
Lra [1] 1] LFD BPA % % BPD
e [ ] e Hamia [17 14] HPLVHD
HRaa, [T2] 5] HPO/HD Wra e i3] (W
oo [ o e
G PACKAGE Tapa = 110°C, @y = B5°CW
28-LEAD PLASTIC SS0P
Toe = 10PC, 8y = 95°0IW
ORDER PART NUMBER ORDER PART NUMBER
LTC1068CG LTC10681G LTC1068CN
LTC1068-2000G  LTC1068-2001G LTC1068IN
LTC1068-50CG LTC1068-501G
LTC1068-25CG LTC1066-251G
Order Options Tape and Reel: Add #TR
Lead Free; Add #FEF  Lead Free Tape and Reel: Add #TREPEF
Lead Free Part Marking: hitp:/feone linear.com/leadfres/
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Filtry C - przetaczane

LTC 1068 - Linear Technology

ELECTHIC ﬂ'. CHHRHCTGHISTICS LTC1068 (Internal Op Amps). The @ denotes the specifications which apply

over the full operating temperature range, otherwise specifications are at Vg = 15V, Ty =257V, unless otherwise noted.

PARAMETER GCONDITIONS MIN TYP MAX UNITS
Operating Supply Voltage Range 314 155 Y
Yoltage Swings Vg = 3,14V, Ry = 3k (Note 2) ® 1.2 1.8 Wpp

Ve =475V R =5k {[ote 3) i 2.6 3.2 Vp.p

Vg =5V R =5k @| 34 +41 Y
Output Short-Circuit Current { Source/Sink) Vg =24 75V 1776 ma

Vg =5V 2013 ma
OC Open-Loop Gain R =5k 5] dB
GEW Product Ve = £5Y i lHz
Slew Rate Vg =25V 10 Vius
Analog Ground Voltage (Note 4 Vg = 3V, Voltage at AGND 2.5V £2% Y

1068th
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Filtry C - przetaczane

LTC 1068 - Linear Technology

ELECTBICHL CHHBHCTERISTICS LTC1068 (Complete Filter). The @ denotes the specifications which apply

over the full operating temperature range, otherwise specifications are at Vg = £5V, Ty =25V, unless otherwise noted.

PARAMETER CONDITIONS N TYP MAX UNITS
Clock-to-Center Frequency Ratio (Mote 3) Ve =473V fope = TMHz, Mode 1 (Note 3), 100 +0.3 100+0.8 Y
fD = 1DkH2 g = 5: lI'.-'Ilw = D.EI'l'I.Hms. & 10[:] :Ug ':!-::u
F1=FR3=499k R2 =10k
Vg = =5Y, foue = TMHz, Mode 1, 100+0.3 100 =0.8 95
fD = 1DkHE Q = 5 .I|.-'I|N = 1lll.'|lﬂms. .’ 100 :r:lg D'D
R1=FR3 =499k RZ = 10K
Clock-to-Center Frequency Ratio, Wg = 4.75Y, foug = 1RHz, 0 = 5 (MNote 3) [ ] =0.25 +0.8 o
Side-to-Side Matzhing (Note &) Vg =25W, fopp=1MHz, 0 =5 o +0.25 +0.9 B
1 Accuracy (Maote 3) Yo =475V, foye = 1WHz, 0 =5 (Note 3) & +1 13 Yo
Vo =28V foig=1MHz, 0 =5 & + 3 o
fo Temperature Coefficient +1 ppmec
0 Temperature Coefficiznt +5 [pmeC
OC Offset Voltage ([ote 5 Vg =28V, for g = 1MHZ, Vg L] ] +15 my
(see Tahle 1) (D Offset of Input Inverter)
Vg =28V, Tpik = TMHZ, Vigo L] +2 +75 m
(OC Dffset of First Integ ratar)
Vg = 25, fo g = 1WMHZ, Vioss L =5 =40 m'
(OC Offset of Second Integrator)
Clock Feedthrough Vo =+8Y, fouk = 10MHz 0.1 MY RS
Wax Clock Frequency (Note &) Yg=+5Y, 0=2.0 Mode 3.6 [VHz
Power Supply Current Wy =314V, foig = TMHz (Note 2) ¢ 2.8 ] ma
Vg = 4.75Y, foye = 1WHz (Note 3) [ ] 6.5 11 ma
Vg =23V, fopp = 1MHzZ & 9.8 13 ma
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Filtry C - przetaczane
LTC 1068 - Linear Technology

BLOCK DIAGRAM

HPAMA BPA LP&
i13) (12) (1)
DEVICE Ra Rg
[NV A LTC1068
4] LTCI0RB-200 10k 10k
LTC1068-25

AGND
{7

LTC1066-50  11.3k 2.6k
“THE RATIO Ra/Rp VARIES £2%

INV B viE

i

Aa’ Lo

[

Ra®  y-jo3

AGND {7}

INV G
(28]

N (6]

NG (3]

4

NG (20)

4

NV D
(15

NG (22)

4

a0 PIN 28-LEAD S50P PACKAGE



Politechnika Wroctawska
Filtry C - przetaczane
LTC 1068 - Linear Technology

Filterl:Enhanced Dezign EEI
@' Tntitled
— Filter Tupe — Amplitudes [dB) i~ Frequencies
T ™ Lowpass T Pazzband Gain !EI :ﬂ Center [Fc) I ﬁ
‘{Eﬁ g | H|§|h|:|.ass 7 i e A Eagshrar HiEmEleE -Jl-i-_| i.] Passhand [PE] !1|:|
u;?- (+ Bandpass Stopband Atter &) 40 Stophand (SE1 [120
d T ' : :
"E: " Match ' Fo Actual Atten. [at F5) 505 f* Hz & kHz " HMHz
Tﬁgpnnse -— Order-— Coefficients
" Bittensorth Id_ F':! . 7
93.87419 oo Ed -
i+ Bessel E 94,9795 3.5115
b : 105.0225 i O ]
" Elliptic &
™ Min O Elliptic
" Cusztam
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Filtry C - przetaczane
LTC 1068 - Linear Technology
Projektowania -FCAD

E Filterl:Frequency Besponse . HEI X
fr— Frequency 100.000Hz | 200.157Hz | 100.157Hz |
E ~ Gain -21.552mdB | -61.708dE -E1.EA7dE
[ dB Phaze -2 486deg | 103.083deg 105.569deq deg
= 0, 00- -2 (11
al s
Selai 1= S
ﬂ -4 01 500
o 1
-60.0- =100
-80.0 -4~ 0.00
-100- - 52100
1201 200
G He T Phase (" GioupDisay T None
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Filtry C - przetaczane
LTC 1068 - Linear Technology
Projektowania -FCAD

FilterCAD - [Filter]l:Enhanced Implement]
AT File Edit Yiew Implement Window Help:

D@ =2 &2

@' ntitled

' Filter Response: Bessel Faszband Ripple: 0.000de
Filter Tupe: Bandpass Stopband &ttenuation; 40.000dB

i Order; B Center Frequench: 100.000Hz
el Fazzband Width: 10:000Hz
Stopband "Width: 120.000Hz
-5' ¥ Switched Capacitor 5 e
fii | IC Fatio Supply Clock, IC Supply
JQ IlDEB—EDDEDD:l s = iEDDDD Hz | #]
e

Package [EE]es Temp. Range IEI to 700 'I W Standard Resistor Walues W Low Power
Mode Selection Eirap e | DS Em A i
Fo [ Fr Bl i tupe | mode [Rnrm
993.87419 T R2E4 - - BF 1b 10
94 3736 55115 - - BF 1b 10

105 0225 35115 : : BFP 2 10
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Filtry C - przetaczane

LTC 1068 - Linear Technology
Projektowania -FCAD

YN
REZ GBE. 2k
R 84,5k A
%;% R21 10k EEjase e A2z 10k |
i [z | HPEME HPCIME [27] Ayt
R3a1 78k R3z 100k |
Ay [z |eFE EFC 28] Ayt
1| LFE LFC
4.99k
RET 1.24k 5 |SE : sC R5Z  RE2 464k
RE1 493k Ejme o - (23—
?EV Ay “ B
——17]A6M0 g MiC 22—
0.1pF
3 5] v 5 ck[E O 20kHz
= ajme g M [20}—
T- 1058 so|18}—
1uF A [11] LPa eofiE]
I " R43 975k 1 %
A iz ePa BFO|17
= R33 88.7k il
A [13] HPams HEDVMO (18 Wout
R23 10k 8!
[ra] i Iy O [15
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Czujniki temperatury
TMP 141 - Texas Instruments

Burr - Brown
TMP 141 - Digital out temperature sensor with Single-wire Sensor

Path Bus

Uktad TMP 141 jest czujnikiem temperatury z wyjsciem
cyfrowym, wspolpracujacym z jednoprzewodowa szyng transmisji
danych.

FEATURES

SensorPath INTERFACE

FOUR ADDRESSES

RESOLUTION: +0.25°C (10-bit)

WIDE TEMPERATURE RANGE:

-40°C to +125°C

LOW QUIESCENT CURRENT: 110uA (typ)
TEMPERATURE ACCURACY: £2°C (max)
EXTENDED SUPPLY RANGE: +2.7V to +5.5V

MICRO-SIZE PACKAGES:
50T23-6 or MSOP-8

APPLICATIONS

® MOTHERBOARDS
® VIDEO CARDS

® BASE STATIONS
® ROUTERS
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TMP 141 - Texas Instruments

Czujniki temperatury

Burr - Brown

Temperature
— @

V4 O—

GMND C—

ADDO
Ciode Cortrol
Termnp, A 0 ADDO SMD
Sensor Logic
EMND
AY .
AD | S L e app
Inteface
Converter
W
Config. DET |
S0 and Temp.] =0 SWD
Register SO
GMO
TMP141

v LL

SOT23-6

orlLl

MSOP-8

ADD1

=WD

N

S D

ADM

ADDO

GHND
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Czujniki temperatury
TMP 141 - Texas Instruments

Burr - Brown

TMP141
PARAMETER CONDITIONS MIN TYP MAX UNIT
TEMPERATURE INFPUT
Fange =410 +125 21
Error TERROR T=-25"Cto +85°C .2 +2 C
T=-40°C 10 +125°C +3 C
Ve BURRlY 0.2 +0.5 A
Resaolution 10 Bits
.25 C
Default Conversion Time tcomy Seea Table 4 for conversion time settings. 162 190 218 Mms
DIGITAL INPUT/OUTPUT PINS (SWD and ADD pins)
Inputiutput Capacitance CniouT 3 [2F
SWD PIN
Input Leakage Current I GMD < Wiy =W 0,005 10 LA
I GHND < Wy = 5.5V andl Vg = GNDOPEN 0.005 LLA
Input Logic Level Voltage (High) YiH 2.1 Vg+ 05 W
Vg =27V 1055V DE= Vg Vg +05 W
Input Logic Level Voltage (Low) ViL =5 0.8 W
Vg =27V o 5.5V =05 0.25x Vg W
Input Hysteresis YVHysT 200 '
Cutput Logic Level Voltage (Low) VoL I = 4ma 0.4 W
I = S0nA 0.2 W
Cutput OFF Current [y 0.005 10 LA,
ADDO and ADD1 PINS
Input Leakage Current I GMD =Wy = Ve 0.005 10 LA
Input Logic Level Vaoltage (High YIH 0.8 x Vg Mg+ 0.5 v
Input Logic Level Vaoltage (Low) WL -0:5 0.1 = Vg W




Politechnika Wroctawska
Czujniki temperatury
TMP 141 - Texas Instruments

Burr - Brown

SensorPath CHARACTERISTICS
WD Fall Time tf RpuLLup =125k £ 30%, Cp =400pF 300 ns
WD Rise Time ty RpuLL-up =128k + 30%, C =400pF 1000 ns
Min. Inactive Time Between SWD Signals tinACT Bus at High Level 1 LS
Master or TMF 141 Reset Drive Time tpeT 254 LIS
TIMF141 Detects Bus Activity teFEdet 9.6 s
Master Drive Time
Data Bit 0 Write, Data Bit 0 Read thite 11.6 17 LS
Diata Bit 1 ¥rite tpatra 354 489 LS
Start Bit tpitrs 1] 108 LIS
TMP141 Drive Time
Data Bit 0-1 Read teroutt 28.3 8.3 LIS
Attention Request telouts, 165 228 LS
Reset tFeST_,Mﬂ-x After Vg iz Above 2.6Y G5 500 ms
POWER SUPPLY
specified Voltage Range RN 3.6 W
Cperating Violtage Rangs 27 bk W
Guiescant Current I Standby S0 120 L&
While Converting! 1) 1o 170 LA
FPower-0n Resat Voltage 1.5 2.6 W
TEMPERATURE RANGE
Specified Range =4 +125 "G
Operating Range —b& +127 G
Storage Range =60 +150 e
Thermal Resiztance AT
M=OF-2 150 A
B0T23-6 200 "CIW
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Czujniki temperatury
TMP 141 - Texas Instruments
Burr - Brown

Vg = 3.3V

LR ——

ADD

TMP141

Ay

Optional %=
R = 1.25k() o2

)
SWD !

\
"'rEE

Waster

The resistor R may be
integrated into the master.

Figure 3. Typical Connections of the TMP141
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Nadajniki petli pradowych
XTR 105 - Texas Instruments

Burr - Brown
XTR 105 - 4-20 mA Current transmitter with Sensor Exitation and

Linearization

Uktad XTR 105 jest nadajnikiem petli pradowej 4-20 mA z
wbudowanymi uktadami zasilania 1 linearyzacji wspotpracujacego
z nim czujnika temperatury.

FEATURES APPLICATIONS

® LOW UNADJUSTED ERROR ® INDUSTRIAL PROCESS CONTROL

@ TWO PRECISION CURRENT SOURCES: 800uA each ® FACTORY AUTOMATION

® LINEARIZATION ® SCADA REMOTE DATA ACQUISITION

® 2- OR 3-WIRE RTD OPERATION ® REMOTE TEMPERATURE AND PRESSURE
@ LOW OFFSET DRIFT: 0.411V/°C TRANSDUCERS

® LOW OUTPUT CURRENT NOISE: 30nAg,
@® HIGH PSR: 110dB minimum

@® HIGH CMR: 86dB minimum

@® WIDE SUPPLY RANGE: 7.5V to 36V

@ DIP-14 AND S0-14 PACKAGES
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Nadajniki petli pradowych

XTR 105 - Texas Instruments

Burr - Brown

Pt100 NOMLINEARITY CORREC TION - |, = 0.8mA
LSING XTR105

- |p = 0.8mA

4 TN 7.5 to 36V
/ \ i o
5 a3 A M ]
e LIncorrectsd
= 5 RTD Monlinearity 4-20 mA
£ / \ RTD R Vi,
(=)
=]
£ 1 Correctad CE B
Monlinearity L
D f—n
1

—2007C +850°C ? ’_AL_‘

Process Temperature (°C)
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Nadajniki petli pradowych
XTR 105 - Texas Instruments

FUNCTIONAL BLOCK DIAGRAM

Burr - Brown

PIN CONFIGURATION

Top View

1 © 14
2 13
a 12
4 11
& 10
& a
() &

MC = Mo Internal Connection

Iz
Vi
Vi
ViREs

W4

B (Base)

E (Emitter)

OIF and 50
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Nadajniki petli pradowych

XTR 105 - Texas Instruments
Burr - Brown

XTR105P, U XKTR105FA, UA
PARAMETER CONDITIONS MIN TYP MaX MIN TYP MAX UNITS
QUTPUT
Dutput Current Equation o= Wy = (A0E) + 4mA, W in Waolts, B in (2 A
Output Current, Specified Range 4 20 * * M
Orver-Scale Limit 24 27 20 # # £ ma
nder-Scale Limit lppe = 0Y 1.5 2.2 2.6 E # i mA
ZERO QUTPUTIN Wi = 0, Bg == 4 * mé
Initial Error 15 +25 * 50 [T
vs Temparature .07 5 E +0.8 LA
Vs Supply Yoltage, W+ W+ o= TEV to 36Y 0.04 0.2 # B LAY
vs Common-Mode Voltage Wiy = 1.26W o 3.6V 0.0z # LA
W5 Vpps Qutput Current a3 £ LLAS A
Moise, 0.1Hz to 10Hz 003 * U Ape
SPAN
Span Equation {transconductance) 5 = 40/R, H ARS
Initial Errori Full-Scale (V) = 50my +H0.05 +0.2 B +0.4 %
vs Temperaturet® +3 +25 i # pPRMmeC
Monlinearity, ldeal Inputi® Full-Scale (V) = 50mY 0.003 .01 E b %
INP LTS
Offset Yoltage Wep =2V +50 +100 e +250 [1RY)
vs Tempzrature +0.4 +15 # +3 pWEC
vs Supply Yoltage, W+ W+ = 7Y to 36Y 0.3 3 #e E R
vs Common-Mode Voltage, Wi = 1.26% to 3 6W0E =10 +50 E +100 IRTIEY
RTI (ZMRR)
Commaon-Mode Input Rangel! 1.25 35 E & W
Input Bias Current 5 25 ] &0 na
vs Temperature 20 * AT
Input Offsst Current +0.2 +3 S +10 né
vs Temperature 5 # paSC
Impedance, Differential 0101 * G0 || pF
Common-Mode S 10 e G2 || pF
Moize, 0.1Hz to 10Hz 0.6 # U
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Nadajniki petli pradowych

XTR 105 - Texas Instruments
Burr - Brown

CURRENT SOQURCES Vg =28
Current 00 ® LA
Acouracy H.05 0.2 * 0.4 b
vs Temperature +15 35 H 75 PRpmiec
vs Power Supply, W+ YW4o= TENY to 36Y +10 +25 * B ppmty
Matching +0.02 +0.1 ® +0.2 %
vs Temperature 3 115 E +30 ]
s Power Supply, V+ W4 = T AV to 36 1 10 H * Ppmay
Compliance Voltage, Posifive M =3 Ve - 25 B * i
Megative 0 0z E i W
Output Impedance 150 H MALL
Moize, 0.1Hz to 10Hz 0003 H UA R
Vaee!® 51 (S W
Accuracy +0.02 +0.1 ¥ i W
s Temperaturs H12 k '
vs Supply Voltage, W+ 1 B i
Output Current +1 E M
Output Impedance 75 k 01
LINEARIZATION
Ry tintemal) 1 £ kil
Accuracy .2 0.5 * +1 kS
vs Temperature 125 =100 E ki PRMICC
POWER SUPPLY
Specified +24 * W
Yaoltage Range +7.5 +36 B * 4
TEMPERATURE RANGE
Specification, Ty 10 Ty 40 +85 E i G
Operating 55 +125 S ik G
Storage =55 +125 ® ® G
Thermal Resistance. &,
DIP-14 an ke AN
S0-14 Surface-Mount 100 * AN
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Nadajniki petli pradowych

XTR 105 - Texas Instruments
Burr - Brown

Possible choices for G, (see text).

TYPE FPACKAGE

2M4922 TO-225
TIPZ2C TO-220
TIF3C TO-220

7.5V to 36Y

L
4
Ra
(] B |2 o = 0.01pF
Ry XTR105 1 o

2

: E

Ry e Re 8
[ Iy
2 Vi 7

IRET
RO S ) | —=
éﬁz B lg = 4mA + Vi ()
(]

MOTES: (1) Rz = RTD resistance at minimum measured temperature.

2R (R, +R5) - 4(R,R)

Rp = k02 (2)Rg =
MV il
R wiRs—R
0.01pF (31 Ry = Lint R — Ryl
2R, — Ry— Ry)

where Ry = RTD Resistance at (Tyyy + T a2
Ry = RTD Resistance at Ty
Ry = kL {Intemal)
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Nadajniki petli pradowych

XTR 105 - Texas Instruments
Burr - Brown

MEASUREMENT TEMPERATURE SPAN AT { C}

T 1o0°c | zooc | aoocc | aoocc | sooc | eooc | roocc [ soocc | sooc | teooc
_oorc |18.7m6E (18769 [1e7ess [iermdo [ 1aruzz | 1a7m11 [ 18 msa0 | 18 7ises | 187750 | 187845
15000 9760 BOGO 650 5620 4750 4020 3480 3000 2740
16500 | 11500 | 10000 BETO 7ETO 7150 5420 59010 5360 4990
_00°C |60.4m06 [e04m62 |e04i43 |e0.4m24 | o4moz | so.ada7 | so.asez | s0.ams4e | G047z
zrao0 | 15400 | 10500 78TO 5040 4990 4720 3570 3090
zaqp0 | 17eoo | 13000 | 10200 BEE0 7500 E4a0 5200 5360
s [1ooire7 | 1oovss [1ooizar | otooiae | tooiez | 1ooua7s | 1oos4s [ 100634
aazoo | 1ezo0 | 10500 7680 040 4870 4020 3480
astoo | 1smoo | 13000 | 10000 8250 7150 5340 5620
wooec | 13mTs [ 1amso |aamees | areo | oareas | 1aras: | 1arsas -
3600 | 15400 | 10200 7500 TG0 4750 2020 =T |
3ao00 | 1700 | 12400 9760 BOGD B810 E040 | Rums
a00°c [ 1747z [ivanar [arazz | avaized | araiaes | 174442 L Pue
soono | 15000 9760 7150 5620 4530
3azo0 | 17400 | 12100 9310 7680 §490
aoore | z1oir1s | 2ioma3 | 2iozs | 2a0ize7 | 210ies7
o100 | 14700 9530 GO0 5360
Beane 3 160N ISR R RERG fazn NOTE: The values listed inthis tablears 13 resistors (in (21
400°c | zdmiea [ zdom37 [ zacvzos [ zao0274 Exact values may be calculated from the following equa-
28700 | 14000 900 B650 fiGa:
soooo | 16200 | 11000 450
500°C sanme s | 2a0i133 | 2s0v200 Rz = RTD resistance at minimum measured temperature.
zeo00 | 13700 BETO 2R, —R )R, — Ry )
ao100 | 15400 | 10500 Rg=—= L1 %
iRz =Ryl
go0cc | 31649 [ 313130
25700 | 13000 R o PuniRs Ry
28700 | 14700 LT T T
700 | 3480619
2(2R,— R, —R;)
BOOSC | 3744E0.4
24900 where: By = RTD resistance at (T, . +T,,,.)/2
26700 ! i

Rz = RTD resistance at T,

R = TkEE (Internal)
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Mnozniki

AD 633 - Analog Devices
AD 633 - Low Cost Analog Multiplier

Uktad AD 633 jest tanim mnoznikiem analogowym.

FEATURES

Four-Quadrant Multiplication

Low Cost 8-Lead Package

Complete—No External Components Required
Laser-Trimmed Accuracy and Stability

Total Error Within 2% of FS

Differential High Impedance X and Y Inputs
High Impedance Unity-Gain Summing Input
Laser-Trimmed 10 V Scaling Reference

APPLICATIONS

Multiplication, Division, Squaring
Modulation/Demodulation, Phase Detection
Voltage-Controlled Amplifiers/Attenuators/Filters
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Mnozniki

AD 633 - Analog Devices

CONNECTION DIAGRAMS
8=Lead Plastic DIP (N} Package $-Lead Plastic SOIC (50-58) Package

it Moot
IE b 8 | +Vs va[ 4 4 g | xz
xz2| 2 7w vzlz 1 7 | %1
; +‘u‘£ Tav ™
vz Y 4 E |z ~¥s | 3 Z) b & | Vs
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AD 633 - Analog Devices

Model ADs33], AD633A
I— . X = XY - Ve
TRANSPFER FUNCTION W= : -+ 4
10 ¥
Parameter Conditions Min Tyvp Max Unit
MULTIPLIER PERFORMANCE
Total Error IOV=X, Y =+10V +1 +2 % Full Scale
F[““[N ({5} .[‘I“_q_\' s I"!"rll_- I"u” S\:ﬂlc
Scale Voltage Error SF = 10.00 V Nominal +0.25% % Full Scale
Supply Rejection Ve=£14ViwtloV +0.01 % Full Scale
Nonhnearity, X X=+10V,Y=+10V +0.4 +1 % Full Scale
Nonlinearity, Y Y=4£10V, X =410V £0.1 +10.4 % Full Scale
X Feedthrough Y Nulled, X =210V £0.3 +1 % Full Scale
Y Feedthrough KX Nulled, Y =10V 0.1 +10.4 % Full Scale
Ourpur Offset Voltage +5 +50 mV
DYNAMICS
Small Signal BW V=01 Vrms 1 MHz
Slew Rate Vo =20V p-p 20 WiLls
Settling Time to 1% AVg=20V 2 Ls
QUTPUT NOISE
spectral Density 0.8 uV /v Hz
Wideband Noise f=10Hzte 5 MHz 1 mV rms
f=10Hzto 10 kHz a0 Y rms
QuUTPUT
Ourput Volrage Swing *11 W
Short Circuit Current Ryp=08 30 40 mA
INPUT AMPLIFIERS
Signal Voltage Range Dhifferential *10 Y
Common Mode =10 Vv
Offset Voltage X, Y +5 +30 my
CMRRX, Y Vem =10V, F=30 Hz el "0 dB
Bias Current 3, Y, 7Z 0.8 2.0 A
Differential Resistance 1 MO
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TIaV

2 bt 0. 1pF
¥ e 1[x Vg e I_'f!?

INFUT =X YY)
\ -2 x2 JEE = 10V L

INFUT, 2

ADE3IIN
Wy L CPTIONAL SUMMING
INFUT E
.\H—G—E Y2 Vg |5 l_'il,‘"
0. ApF

=15V

Figure 3. Basic Multiplier Connections
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Figure 4. Connections for Squaring
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R
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15
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Figure 6. Connections for Square Rooting
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Figure 7. Connections for Division
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Figure 12. Voltage Controlled High-Pass Filter
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Generatory przebiegow okresowych

MAX 038 - MAXIM
MAX 038 - High frequency waveform generator.

Uktad MAX 038 jest scalonym generatorem przebiegow
okresowych wielkiej czestotliwosci.

Features
¢ 0.1Hz to 20MHz Operating Frequency Range

¢+ Triangle, Sawtooth, Sine, Square, and Pulse
Waveforms

¢+ Independent Frequency and Duty-Cycle
Adjustments

350 to 1 Frequency Sweep Range
15% to 85% Variable Duty Cycle
Low-Impedance Output Buffer: 0.1L}
Low-Distortion Sine Wave: 0.75%
Low 200ppm/*C Temperature Drift

*> * > » »
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Generatory przebiegow okresowych

MAX 038 - MAXIM

Applications

Frecision Function Generators

Vollage-Controlled Oscillators
Frequency Modulators

FPulse-Width Modulators

Fhase-Locked Loops

Frequency synthesizer

FSK Generator—=5Sine and Square Waves
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. S

REF [ o] v-
GHO |2 1al GUT
3] anasam fiel o0
MOl wmuwose h w
COC |5 16] OV+
LMD | & 15| DGND
AL [7 14] swnc
FaDd g 13] PO
GND [ g 12| Poo

I @I 11] 6o

DIP/SO

MAX 038 - MAXIM

PIN [ NAME FUNCTION

1 REF | 250V bandgap voltage reference output

21'1?'198' GND | Ground’

3 AD Waveform selection input; TTLICMOS compatible

4 Al Wavelorm selection input; TTLACMOS compatible

5 COSC | External capacitor connection

| DADS | Duty-cycle adjust input

8 FADJ | Frequency adjustinput

10 IIN Current input for frequency control

14 PO | Phase detector cutput. Connect to GND if phase detector s nat used.

13 PO Phase detector reference clock input. Connect to GND if phase detector is nat used.

; TTLCMOS-compatible output, referenced between DGND and DV+. Permits the internal oscillator to be

b e synchronized with an extemal signal. Leave open if unused

15 | DGND | Digital ground

16 DV+ | Digital +5V supply input. Can be left open if SYNC is not used,

17 W+ +o supply input

19 OUT | Sine, square, or triangle output

20 V- -5V supply input
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Generatory przebiegow okresowych

MAX 038 - MAXIM

PARAMETER [SYMBOL | CONDITIONS [ MIN  TYP  MAX | UNITS
FREQUENCY CHARACTERISTICS
Maximum Operating Frequency Fo 15pCF = 15pk, iy = 500pA 20.0 40.0 MHz
Frequency Programming i VEang = OV 2.50 750 A
Current VEapy = -3V 125 375
1N Offset Yoltage Vin +1.0 +2.0 m'
Frequency Temperature AFel"C | YFap) = OV 600 :
Coefficient FoPC | Vraps = 3V 00 ppmi®C
P RS \SEaal [y~ 5y, Ve = 4.75V 10 5,25V 04 w200
Heyachon ool |y - sy V= 475V 10 525 02 00|
CUTPUT AMPLIFIER (applies to all waveforms)
Cutput Peak-to-Peak Symmetry Vout +4 m
Cutput Hesistance Haur 0.1 0.2 £l
Cutput Short-Circuit Current ot shaort circuit to GME 40 ma
SQUARE-WAVE CUTPUT (RL = 100:2)
Amplitude Vour 1.9 2.0 21 Vp.p
Rise Time R 10% to Y0% T ns
Fall Time tF S0% to 10% 12 ns
Duty Cycle de Vpapd = OV, do = topdt x 100% 47 50 53 %
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Generatory przebiegow okresowych

MAX 038 - MAXIM

TRIANGLE-WAVE OQUTPUT (Rp = 1002}
Amplitude WouT 1.9 2.0 2.1 ViR
Monlinearity Fo = 100kHz, 5% to 95% 0.5 Yo
Duty Cycle de Vpapy = OV (Note 1) 47 50 53 Y
SINE-WAVE QUTPUT (RL = 10042)
Amplitude Vot 1.9 2.0 2.1 VPP
Total Harmonic Distortion THD DLy eyaie a-::Uu;ted bl S Yo
Dty cycle unadjusted 150
SYNC OQUTPUT
Output Low Voltage VoL l2iMg = 3.2mA 0.3 0.4 W
Output High Voltage VoH lsouRCE = 400pA 2.8 15 W
Fise Time tr 105 to 0%, R = 3k, Cp = 15pF 10 ns
Fall Tirne tp 90% to 10%., R = 3k, Cp = 15pF 10 ns
Duty Cycle desyme a0 e
DUTY-CYCLE ADJUSTMENT (DADJ)
DADJ Input Current Ioany 190 250 320 HA
DAD] Voltage Range Voaod +2.3 W
Duty-Cycle Adjustment Range e -2.3V = ¥papy = 2.3V 14 85 Yo
DALY Monlinearity defean | -2V =Npapy = 2V Z 4 %
&!r:ﬂ”r_?f[']’] Qutput Frequency | e weany | -2v < Vpap) = 2v £25  +8 %
E;:;l{:‘::_:zfADJ Maodulating i 5 MHz
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MAX 038 - MAXIM

FREQUENCY ADJUSTMENT (FADJ)

FADJ Input Current [Fam 1490 250 320 pA
FADJ Voltage Range WEaD +2.4 W
Frequency Sweep Range Fo 2.4V =VFap) = 2.4V +70 %
FI Monlinearity with FAD FolVFapy | -2V = Wrapd) = 2V +0.2 o4
Change in Duty Cycle with FAD) | deMMpany | -2V = Vrapy = 2V +2 04
E::ELTJ_:LFA 0J Modulating = 9 WH
VOLTAGE REFERENCE

Cutput Woltage VREF |REF = O 2.48 2.50 252 W
Temperature Coefficient VREF/C 20 ppmi®C
Line Regulation VEep™+ | 475V =W+ = 5 25V (Note 2) 1 z i
LOGIC INPUTS (A0, A1, PDI)

Input Low YValtage YL 0.8 W
Input High Voltage Yl 2.4 W
nput Current (A, AT) hes Lk Voo Va1 =ViL Viv +5 A
Input Current (P TTIATE Veor = VL ViH +25 A
POWER SUPPLY

Positive Supply Vallage W 5 5.25 W
SYMNC Supply Voltage LM+ .75 525 W
Megative Supply Voltage W- -4.75 525 R
Fositive Supply Current I+ ab 45 i,
SYMNC Supply Current lows 1 2 ma
MNegative Supply Current - 45 54 m#A,
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MAX 038 - MAXIM

OUTPUT FRECUENCY
vs. 1IN CURRENT
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Generatory przebiegow okresowych

MAX 038 - MAXIM

= SIGMAL DIRECTIOM, NOT POLARITY
= BYPASS CAPACITORE ARE T UF CERAMIC OR TpF ELECTROLYTIC IN PARALLEL WITH 1nF CERAMIC.

3 4
1 N !
5 1 cosc TRIANGLE ; ' i
: C o SINE SIME !
|l : osciLLaToR | OSCA B M !
G I 5 1 GND OSCE !
ad | ] i
: TRIANGLE o '
! SOUARE — 1
1 1
g ! Fand e DSCILLATOR - - i
7 ' Dani CLIRRENT COMPARATOR | g !
- 1
T . GENERATOR - '
1
10 : 1 | ]
L e SN AL !
! MAKOIR '
1
i 8 - 50 |
; f/ i
H SYNC 14
i COMPARATOR - :
1
i ZEY i
: WOL TAGE !
i REFERENCE :
i !
' pod ! 1z
: ™ PHASE Lo :
T & | . | DETECTOR - POl 113
1 "
. i
1 1
1 1
1
= ! !
: DGND OV !

|
i
2

Fagure 1. Block Magram and Basic Operating Cincuit
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MAX 038 - MAXIM

| T s e e T S T S e s D s o Tl S i e i e Sl R oy B b ]

1 |

AT ' FEECISION DUTY-CYCLE ALJUSTMENT CIRCUIT :

* : !

1 I

. | ZEy R 3 a5y :

FRECILIENCY : zuv 1 0 4m Cz ] T T |
HEF ) * . 1 E 1

]I;I 3 vy E i RF :

pF | nF ‘ [ I [

Ry - 1 o : 1 MDA |
- oany  AMANDIE ' :

2k Rz i | MAX038 :
Sy gl:lu 1

& 0 19 £ o SINEWAVE 1 1 '

o m aurb—AAS LA R = |

FAD f : 100k 100k .

7 L — = AN =AM :

Hl DI"I" | . ” I: =1 : 1 I

12k e ! - i

e N, i % :

e 12 I

& ; i o I . anes E |

J__ CAsC PO o° HH 1 Cr : 1N :

GND GND GND GND GND i !

Cr | |
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1 |
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- 1 I

Figure 2. Operating Cireuit with Sne-Wave Oulput and 50% Duty Cyde; SYNC and FADJ Disabled
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MAX 038

MAXIM

PHASE DETECTOR |

05C INPLT
S oy

i

|
|
|
|
|
EXTERMNAL |
|
|
|

+5Y -5'-."
1|_|F
- ‘ I Il::z
| 1HF
| B
CENTER L L ‘ |
FRECUENCY | e s e ;
REF i
ALAXEAA
! TMAX038 R
i g, m
R4 I auT
FAD
A& Re
OFFSET GAIN o L
1
s e J__ COsC li's)
cr GND GND GND GND GND DEND
CAPTURE

RF
OUTRLT

Figure 4. Phase-Locked Loop Using External Phase Detector
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Scalone odbiorniki radiowe

TDA 7421N - SGS Thomson Microelectronics
TDA 7421N - AM/FM tuner for car radio and Hi-F1 applications.

Uktad TDA 7421N jest scalonym, zintegrowanym odbiornikiem
AM/FM przeznaczonym do stosowania w samochodowych
odbiorniach radiowych oraz innych radioodbiornikach
wymagajacych jakosci dzwigku klasy Hi-Fi.

m HIGH PERFORMANCE FRONMNT-END 1C FOR
AM/EM RECEIVERS

m FULLY INTEGRATED HIGH-SPEED PLL FOR
OPTIMIZED RDS APPLICATIONS

m FM MPX/AM AUDIO OUTPUT, 450kHz AM IF
OQUTPUT FOR STEREO AM APPLICATIONS

m AM DOUBLE CONVERSION ARCHITECTURE

m AM/FM STATION DETECTOR AND DIGITAL
IF-COUNTER

m SINGLE FREQUENCY REFERENCE FOR
BOTH AM AND FM

m FULL ELECTRICAL ADJUSTMENT
m [“C-BUS PROGRAMMABLE
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TDA 7421N - SGS Thomson Microelectronics
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TDA 7421N - SGS Thomson Microelectronics
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TDA 7421N - SGS Thomson Microelectronics

Figure 1. AM Test Circuit
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TDA 7421N - SGS Thomson Microelectronics

Figure 2. FM Test Circuit
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