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Thesis Noise Generator
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Year 2017
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ABSTRACT

This project presents about creation of noise signal-that’s used in a specific
application. The operation can be divided into three parts. First, Noise generator part
that apply integrated circuit dispense power to diode for produce a noise signal. Second,
The amplifier circuits that’s used to increase the amplitude of the noise. Finally, The

antenna spreads the noise to the outward for using it to prevent domestic terrorism.
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1.7 Block Diagram
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2439 Stepdown
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e WATVYNE 4 PU 4 i
LE@19INAd

Funs +23 dBmuaz IUNMWUUUIA -80 dBm

2495 Amplifier 129AUDDELN
Module +30 'dBm 100 MHz - 3 GHz

N1A9E1e
Uszaand 8 dBm

5Uii 1.1 Block Diagram
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dyruimadilaunainkunmes Lidon 16V uazgnanssauussiuliivge 12v Sienszuann
load agfiusEn 135 mA

NN

@ dd dl ﬂyJ I = o el
FYYIUTUNIU NLAMINDAIA 100 MHz — 3 GHz Jvunveddsyayad Uszana -10 63 0 dBm

Tasanustavue Tdiunwesiuumasdneln 18 luyszana 50mw



unii 2
NANNITHA VLY
2.1 dysyrausundu

Ao Aivilvinisdoansiussansnndesas lnsenadusnanwiedsiinassuniunis
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Random Numbers
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FUN 2.1 deyyreusuniy

2.1 1dyayesunaulusaunseldidnnseting
NIIMBLannseiind wudggaisunau 3 wiede

1.£i’mvmu1msun'aw7hﬁﬂmnqmﬁgﬁ (Thermal hoise) iintuuiiioranns indew
wuvgumsenmgiivesdidnaseuiieinudnh Adenuiumumelngs lnsaunesufids
(Power Spectrum) asdgyanasunmuiiasiidnuasi Gou visenanladwn q srslutiares
Fyanasumuasiidmdanu whiuesudeifomasnduainaiu viedezten Fygw
svmuﬂmnmﬁ'ﬁﬁé’mmﬂmwmum:‘l (white noise)



2. dyeyrausunaunanines (Flicker noise)

Fryeurusunau 1/ f{1/f Noise) agliseaudaanasunududunsmifinnudu 1/f
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NILVIUNITHER

3. laviused ( White Noise )

Tunmsusznanadya e laviuesd Ao “ammmejmﬁﬁFhl,wmuﬁaaﬂwnmummn o
Wannfuvemdsuasi” ludddmseindlnivesdisnlusemsldsuiadisatoudues
2995 InglawizednedilinsaensuazguniniinTaadss ma%ﬂi’fhmaaeﬂumswmaauaﬂwq
stqvmamauUmmmnmmmwamumwwﬂﬂmmasfmmwmmmm usazld Rerussdly
nMageugUnsaidwInnsndRugeRidudinuaz lulasinuunu

3.1 Yanuaed (Short Noise)
Dudggrusunuiifetuilviuiudasidnmseling vanane FNVIRDINTT

Windanussdifomiuliwiusulunisudesidnaseu vosdiudmbidnysolindiues wlanail

o; =/ 2qIAf (@unsit 2.1)

Toe q = 1.602 x 10" C, 1 = nyzuaiidreliiudlalon, Af = Bandwidth vesdayaauiild

20 50 ~100 200 500 1K 2K 5K 10K

Eﬂﬁ 2.2 n51uEne White Noise Spectrum

4. SNR (Signal-Noise Ratio) mingfis ans1diuvawuedyguidssaruindyarusuniu

uanadugnsie -
U ey 4 2} 3
VR = PowerSignalValue i

PowerNoiseValie

1A SNR HAnnnuanaindgyaansulianuaissusmndaosuaneindyeasud
Aaubiedes Tulpsseubidosnsiivuavesdygiausumuliaunieasyilia SNR daeh



5. Anuaedwass ( Noise Floor )

Tumquivesdya i ueednass Ao msinddyg adiadvanuasuvewnqurasing
uedardyaunlifenismeldsyuunisia Teellswvesussd Ae dygalagilils

dyaannsadued lunmsddyguniuvinguasdidnnselind
0

Gaussisn Random [dn]

o ook 40000 0000 80000 100000

Frequesxy [#y]

sVt 2.3 nsMEAd Noise Floor
6. ENR (Excess Noise Ratio)
Aornfilinduain Noise Floor Tnaiinsnndagunsel ansfe
Noise Power{dBm/Hz) = -174 dBm/Hz + ENR (ENR > 17 dB)

Fathu ENR = Noise power + 174 dBm/Hz
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3.1 S5fldAnwduaiuaznsisennass

Tunsfnunswasndnnmsiauveuedeaisdyarasuniu (Noise Generator) 1
wismsvhanluvangqan lnefnwnain Data sheet vosgUnsaindngididty ugnimesnuuy
2asuAzAINATesgUnsalnte qilFluesn vrasdnssinafiAnty uazuilaym
mnsRananTindy

3.2 5ﬂﬁm3°€l’ﬂﬂ;jﬁ ﬂ']'iLﬁ'é]ﬂ{l’EiS{!E‘] LasN1INAa e

Tunseenuuuldfinudeyann Data sheet vosgunsaifildluains ieaninsameves
gunsalimiunldlumsesnuuuniureuwansfing nentuludruveansyiaiudall

3.2.1 WA NAYYIUTUNIY

47LP &9 5
B Regulator ¥fiardsnumiifinszuatiaiag Voltage drop s Tnenssuaiiaziinms
Windudesnnidetirsiheiuey niauidinssuaiowinaadi 8-10 mA uardssiuianisasady
i ineiilatemadaniseanng anvhedsanansn Regulate vipuSua-ldRa 1.24 - 29 v

J
4 R1
87 65| C2i
ut £ L cs
P\ R3 R4 RS 5 ATT1 ATT2

1 p
) B 4 S RV1 A —AWA— —
! R2 J
t
C

ra i

DA

<

ircuit diagram for a noise source 10MHz - 10GHz using a NS-303 noise diode

5U# 3.1 2esaiedyannsunau



madendgunsalsng 9 1Wulusu Data Sheet

Part list
D1 CZR1.5235B-G Noise dicode CZR1.5235B
U1 LP2951CMX in case SMD SO8 LP2951CMX
C1 10 nF 0805
Cc2 1 yF 25V Tantalum
C3 100 nF 0805
C4 1 nF 0805 COG CCB-1n
C5 2 x 1 nF 0805 COG in parallel, see description CCB-1n
ATT1 6 dB chip attenuator dec-12 GHz
ATT2 7 or 8 dB external attenuator dc-12 GHz or better dc-18
GHz .
J1 BNC female connector
J2 SMA male panel mount connector Suhner 13SMA50-0-172 | SMA-24A
R1 100 Q 1206
R2 18 Q 0805
R3, R4, R5 | 33 to 68 Q each 0603
% 6.8 or 8.2 nH 0603 BCQ-6n8-A
RV1 100 Q trimmer multi turn SMD POT-SM-
101-M
PC BOARD | 25N or RO4003 or RO4350 or equivalents, 30 mils, er 3.40 | 25N-30
size 11x51.mm, see description

< : ' o
§U71 3.2 Arvasgunsalaenluatesai sy Iusunau

lunsasvewdainlill Attenuator 18310 ludumavenedumin vuavesdya,
sumunaenainlales duwniamsaduluveneseld lnaluiludesaanoudygin Jadnly
d2ur03 Attenuator panlualneasas ey

anlaezunsa dunsnlyireussdiulinszuaadu 28v 107 J1 Sadudunasgiudmiu
wiaaidadeyanasunasiomn Tned UL whmihfienuestar i sduwsatulihdmiy
laTealsidu 8-12v Tnefinszuaiinulslanasiien 8-10mA annsauiurldlng R v3umes RV
R3, R4, RS msildsnaiiuegiiszuia 100-220 @ uazaasldluea 0603 U SMD Fedidnann
wszatieliAndeugus desiige deirarasliihustsiannsafaldanmssenuuy
Ae2993 wazlinnudesguimdmivinsanuigansindemugliihgunnifulueravil
2asvhanildfviiiesls

C5 fla DC Block Output Capacitor Wuifudszgiimihndesiulwidss DC g
HITBINTIEIIh iAnmdemeungunsaivenedygalivaseeuldmyaasinlule
lnsvihnsaaveudyanadesfisaviiidulule Weliduresanunsaddyaalisessald

D1 fi® Noise Source Diode Winlalaalasulvidsdaaiinuszunm 8-10 mV 9gads
Fyaausunuiiiaudsaus 10MHz - 3 GHz TnefAuszangs -80 dBm/Hz



WA gasiilife Short noise Mnlalen

0; = +/2qIAf ,0? = P(Watt)
q=1.602x107°C, I = 10 mA4,
Af = (100 MHz — 3 GHz) = 2.9 GHz

nnmsfwn wld 62 = P = 9.2916 x 10712 Watt

Ny th faeils lusmhe a8 sudaady widae dBm Tae

Py
P(dBm) =10logqg (W) +30dBm

9.2916 x 1012w
P(dBm) = 1010910 1W + 30 dBm

Papm) = —80.3 dBm

wWhngvedlasiufensInsagIssunMunivwaUszaa 0-10 dBm way 1esan

gunsalvenBussAuLay199T A1 gain +23 dB Jafin995ueIe 4 199sifleuiuseiuuaunan

E
L]

Yaded W lasall

Pyoise Output(dBm) — Pyoise Input(dBm) T Gain(dB)
Poboid] Output (dBm) — —80.3dBm + 92 dB

P Noise output(apm) = 11.7 dBm

3.2.2 2993UBNYEEYEY

l : VCC
ly= 45 mA RFC (Optional)
= nom.
— § Rpias
4
Chiock Chiock
3
RF IN O—| o— | O RFOUT
1 Vg=6.0V I

U7 3.3 299s9nedynn
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1. C Block: @ulvigjuarimmua Low Frequency Response ¥8352uene dwsuaud
Faud 1 - 3.4 GHz dalngjavld C Ceramic ¥ila 0805 SMD dwSumnufiiu 5
GHz avlduunm 0603 Wadnniwieasmaumiieni A4 C Ceramic wie loss 7
sdiaudidesndt 10 GHz)
n13tdanA C Block : DC-60 MHz (0.1uF)
1.2GHz (10pF)  2.4GHz (4p7)

100MHz (1InF)  400MHz (100pF)

10GHz (1-2 pF)

2. RFC: Tuvaussuiildludaiu R bias vimihiiufurnowimvlidriusvens Tagen
Buiiuauduss RFC asu1nad 500 lavy

3. n15L@enAn RFC :

DC to 60 MHz (100uH to 10 uH SMD 1210 Choke)

100MHz (10uH SMD 1210 Choke)

400MHz (100nH SMD 1008 %38 1210)

1.2GHz (47uH SMD. 1008 %38 1210)

2.4GHz (22uH SMD 1008 %38.1210 Choke)

3.4GHz (15nH SMD 0805 Choke)

4. MMIC aunsalvenedyin

Tnensidenlunagunsel desnisaunsalugigenuigs Judenlalung INA-10386

INA-10386 Electrical Specifications'!, T, = 25°C
Symbol Parameters and Test Conditions: V, = 6V, Z; = 50 Q Units | Min. | Typ. | Max.
Gp Power Gain ([S211?) f=1.5GHz dB 23.0 26.0
AGPp Gain Flatness f=0.1to 1.5 GHz dB +1.0
f3dB 3 dB Bandwidthl2l GHz 1.8
1SO Reverse Isolation ([Sz|%) f=2.0GCHz dB 30
. Input VSWR f=0.11t02.0GHz 1.5:1
VSWR — =
Output VSWR f=0.1 10 2.0 GHz 1.5:1
NF 50 2 Noise Figure f=1.5GHz dB 3.8
PiaB Output Power at 1 dB Gain Compression f=1.5GHz dBm 10
IP3 Third Order Intercept Point f=1.5GHz dBm 23
tD Group Delay f=15GHz psec 250
la Device Current mA 35 45 55
dV/dT | Device Voltage Temperature Coefficient mV/°C +10
Notes:
1. The recommended operating current range for this device is 40 to 60 mA. Typical performance as afunction of current
is on the following page.

JUT 3.4 auaudfgunsaivene iy
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5. R Bias
e €y v A o ' = v 1 @ ol 9
Wugunsaifildiiervuadnszuaiazidigrnsueedygralaenssuauninaisd
grasveneiian 45 mA. dniuieanaanusdndiianageu R Bias [danau azldi

Vee = Vg + Vrgias
Ve Bias = Vee = Vg
VRBiaS - 12""‘62 6V

PRIIINUY AUIUMIANA LA TUNTUNA Bl

aolufuanAmsdesnfise U udemule
P=1V=45%x10"3x6 =270 mW

e e v W = ' e o w a o
NAMpnIuientdiaumuntanviaiu 133 ohm wag fasmnuld 500 mw

3.3 \A3eddianazdin1sisen1smnaes
3.3.1 w3 NlFlumsiTenansunaag
- Power Supply &3UMINAE8UI99T
- Multimeter dm3uinds1g 9
- Oscilloscope dMmiuintasiwinzinsmnan1mnaes

- Digital Mobile Radio Transmitter Tester dmiunmsinuasdinsizvinim
anniu

- Athena dwsuldwngaunsvinaiueesgunsnl

3.3.2 35n115398n151Aa9
DONUUVIITUBLANUIUAMITIRDIAN 9 ANW1A Data Sheet uay
ANLUZEIIND19158991US N F998nlUUaI81Is PCB iathunalsuyiviuainieessse



3.4 JupsusanuuuLazaiaaiecie
3.4.1 71m39395 Schematic
3.4.2 aanuuuang9as PCB
3.04.3 AnUSuvianea9as
3.4.4 a39UNTalaHUINeS

3.4.5 NAADUIIAS AUNENISYNU way UuNnNan1snaaad

12
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N3INAABILLASHANTIINAADY

lunsveasavedlassuilszinisnageunisve ey InusUNIUTBRTTIN B0
20NUUTIAN 9 TneaiIn13InINEWNANE 9 INKIUIRIVENe 4 Stage way Amplifier
Module Wunswanasu

4.1 an1Ineasd

lummnassarauagiinszisasvetedygyalasldaunselasedygrosues LNA-
10386 waus NI @y uildesnainialenlageliiuisesveedyaiaiaiussun
-33 dBm #1 1.5 GHz Fafldntnaniniidwaniliia 50 dBm duliagruinssiuvesdyanasuniui
WinTunnnifisiunilfinen Thermal Noise daur91nmnsdounosiadumiy faiulsey
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[11SMD (Surface Mount Device) (aaulail)
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Agilent Technologies
%%, Innovating the HP Way

Low Noise, Cascadable
Silicon Bipolar MMIC Amplifier

Technical Data

Features
s Cascadable 50 Q Gain Block
e 3 dB Bandwidth:

DC to 1.8 GHz

e 26 dB Typical Gain at
1.5 GHz

¢ 10 dBm Typical Py 5 at
1.5 GHz

* Unconditionally Stable
(k>1)

e Surface Mount Plastic
Package

Description

The INA-10386 is a low-noise
silicon bipolar Monolithic Micro-
wave Integrated Circuit (MMIC)

feedback amplifier housed in a
low cost surface mount plastic
package. It is designed for narrow
or wide bandwidth commercial
and industrial applications that
require high gain and moderate
power.

The INA series of MMICs is
fabricated using Agilent’s 10 GHz
fr, 25 GHz fmax, ISOSAT™-1
silicon bipolar process which uses
nitride self-alignment,
submicrometer lithography,
trench isolation, ion implantation,
gold metallization and polyimide
intermetal dielectric and scratch
protection to achieve excellent
performance, uniformity and
reliability.

Typical Biasing Configuration

Rbias

Chiock

l-——-o RF OUT

cc

RFC (Optional)

INA-10386

86 Plastic Package



INA-10386 Absolute Maximum Ratings

Parameter Absolute Maximum!! Thermal Resistance:

Device Current 80 mA 8 = 100°C/W

Power Dissipation®? 750 mW Notes:

RF Input Power +13 dBm 1. Permanent damage may occur if

Junction Temperature 150°C any of these limits are exceeded.
. 2, Trsgp =25°C.

St Tempeatues —65 to 154°C 3. Derate at 10 mW/°C for T > 75°C.

INA-10386 Electrical Specifications", Ty = 25°C

Symbol Parameters and Test Conditions: V, = 6V, Z;, =50 Q Units | Min. | Typ. | Max.
Gp Power Gain (|S21]2) f=1.5 GHz dB | 23.0 | 26.0
AGp Gain Flatness f=0.1to 1.5 GHz dB +1.0
f3dB 3 dB Bandwidth!?! GHz 1.8
ISO Reverse Isolation (|S12|2) f=2.0 GHz dB 30
Input VSWR f=0.1t02.0GHz 1:5:1
VSWR ‘
Output VSWR f=01to 2.0 GHz | 151
NF 50 Q Noise Figure f=1.5GHz dB 38
Pidp Output Power at 1 dB Gain Compression f=1.5 GHz dBm 10
IPs Third Order Intercept Point £f=15GHz dBm 23
tn Group Delay f=1.5 GHz psec 250
Id Device Current mA 35 45 55
dV/dT | Device Voltage Temperature Coefficient mV/°C +10
Notes:

1. The recommended operating current range for this device is 40 to 60 mA. Typical performance as a function of current
is on the following page.

INA-10386 Part Number Ordering Information

Part Number No. of Devices Container

INA-10386-TR1 1060 7" Reel
INA-10386-BLK 100 Antistatic Bag




INA-10386 Typical Scattering Parameters (Z, =50 Q, T, =25°C,V,=6V)

Freq. Su Sa1 S1z Sz
GHz Mag Ang dB Mag Ang dB Mag Ang Mag Ang k
0.05 a2 -9 266 214 -4 -35.2 017 A1 -3 1.51
0.10 A1 -17 26.7 216 -8 -35.6  .017 A2 -10 1.50
0.50 13 -79 26.7 216  -38 -35.7  .016 07 -40 1.59
1.00 17 -137 268 219 -80 -34.1 .020 .03 18 1.33
1.50 .21 171 26.0 200 -126 -33.1 .023 07 32 1.26
2.00 29 127 236 151 -168 -299  .032 07 9 1.23
2.50 19 106 21.7 122 159 -28.4  .038 .04 42 1.27
3.00 14 86 19.2 9. 127 -26.7 .048 05 56 1.37
3.50 .07 85 16.8 6.9 97 -24.8 058 .06 47 1.44
4.00 .08 148 14.2 5.1 70 -24.7  .058 .04 40 1.82
INA-10386 Typical Performance, T, = 25°C
(unless otherwise noted)
30 L l [ 60 T T 30
Gain Flat to DC 4 _:‘; ::::z A ,4 04-10GHz|
Te =-26°C <
& ' \\\ 40 \ (% L 4 // 2.0 GHz
— > =
5 \ L /G Sula=Al
=1 = 7 ¢ /
o \ 20 ,’
15 y ’:// 18
p/
10 0 10
04 02 05 10 20 _ 50 0 2 4 3 8 35 a5 55 65

FREQUENCY {GHz)

Figure 1. Typical Gain and Neise Figure
vs. Frequency, Ty =25°C, V=6 V.
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Figure 4. Output Power and 1 dB Gain
Compression, NF and Power Gain vs.
Case Temperature, f= 1.5 GHz, V4=6 V.

Vg (V)

Figure 2. Device Current vs. Voltage.
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Figure 5. Output Power at 1 dB Gain
Compression vs. Frequency.
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Figure 3. Power Gain vs. Current.
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Figure 6. Noise Figure vs. Frequency.



86 Plastic Package Dimensions
0.51 +0.13
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-
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DIMENSIONS ARE IN MILLIMETERS (INCHES)

Agilent Technologies
Innovating the HP Way

www.semiconductor.agilent.com

Data subject to change.

Copyright © 1999 Agilent Technologies
Obsoletes 5965-9679E

5967-6159E (11/99)



SRR R e e R
FAIRCHILD

P I T
SEMICONDUCTOR mw

LP2951

Adjustable Micro Power Voitage Regulator

www.fairchildsemi.com

Features Description

* Low Quiescent Current The 1.P2951 is an adjustable micro power voltage regulator
» Low Dropout Voltage suitable for use in battery-powered systems. This regulator
« Low Temperature Coefficient has various functions such as alarm which warns of a low
+ Tight Line and Load Regulation output voltage, often due to falling batteries on the input, the
« Guaranteed 100mA Output Current external shutdown which enables the regulator to be
* Internal Short Current & Thermal Limit switched on and off, current and temperature limiting.

 Error Signals of Qutput Dropout (8 pin Versions Only)
+ External Shut-down ( 8 pin Versions Only)

8-SOP

1

Internal Block Diagram

P OUT(l) | o == o o o o - INPUT(8)

ERROR

A=

AMPLIFIER -
i +
s T / l
- +
SHUTDOWNG] 'l]- L TAP(5)
FROM |
EXTERNAL +
INPUT SCP ERROR
| COMPARATOR 1250 1+ |

| REFERENCE |
| | T1©

L! XTERNAL
IGROUNI{g) | = === == w st s s o o o — ERROR(5) NP

Rev. 1.0.0

©2001 Fairchild Semiconductor Corporation



LP2951

Absolute Maximum Ratings

Parameter Symbol Value Unit
Input Supply Voltage VIN -0.3~+30 vV
Power Dissipation PD Internally Limited W
Thermal Resistance Junction-Air ReJA 1275 °C/W
Storage Temperature Range TSTG -65 ~ +150 °C
Operating Junction Temperature Range TOPR -40 ~ +125 °C




LP2951

Electrical Characteristics
(Refer to the test circuit, Ta = 25 °C, unless otherwise specified, )

Parameter iSymbo| | Conditions [ Min. | Typ. | Max. | Unit
ALL VOLTAGE OPTIONS
Output Voltage Temperature Coefficient| AV/AT | (Notel) - 50 - |ppm/°C
. . (Vo + 1)V=VINZ28V
Line Regulation (Note2) AV IL = 50mA - - 04 %
Load Regulation (Note2) AV 100uA< 1L.<100mA - - 0.3 %
IL = 100uA - - 150 | mV
Dropout Voltage VD
IL=100mA - - 600 | mV
IL = 100uA - - 140 uA
Ground Current G
IL = 100mA - - 7 mA
Current Limit lcL Vo =0V 110 | 165 | 220 mA
8-PIN VERSIONS ONLY
VREF 1.235| 1.26 |1.285 V
Reference Voltage (Note3)
VREF 1.225( 1.26 [1.295| V
ERROR COMPARATOR
Output Low Voltage VoL VIN = (Vo - 0.5)V, loL =400uA| - 150 | 400 | mV
High Threshold Voltage VTH (Note4) 25 | 60 - mV
Low Threshold Voltage VTL (Noted) - 75 | 140 mV
Hysteresis VHYS | (Note4) - 15 - mV
SHUTDOWN INPUT
Shutdown Threshold Range VsD (Note5) DE)! T3 M20 \%
Vsp = 2.4V - 30 | 100 uA
Shutdown Input Current IsD 2 -
VspD = 28V - 450 | 750 uA
Note :

1. Output or reference voltage temperature coefficient is defined as the worst case voltage change divided by the total
temperature range.

2. Regulation is measured at constant junction temperature , using pulse testing with a low duty cycle.

3. Vref < Vout £ (Vin - 1V), 2.5V € Vijp €28V, 100uA <1 < 100mA, TA < TAMAX -

4. Threshold and hysteresis are expressed in terms of voltage differential at the Feedback terminal below the normal
reference . To express these thresholds in terms of output voltage change , multiply by the error amplifier gain
=VO/VREF=(R1+R2)/R2.

5. Vshutdown < 0.6 V, VouT =ON , Vshutdown > 2.0 V, VouT = OFF.




LP2951

Typical Performance Characteristics
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LP2951

Typical Performance Characteristics (Continued)
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Figure 7. Dropout Voltage
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Figure 8. Dropout Voltage




LP2951

Typical Application

Vin
8
Vin
ERRORO———3{ERROR  Vour H— O Vour
LP2951 | _l_
SHUTDOWN O———24sp 4 Co
GND FB 1 1pF
4

VREE

Vo=Vger (1+ R/ R2)tles Ry

CO is required between the output and ground for stability at output voltages
of 5V or more. since IFB is controlled to less than 40nA, the error associated
with this term is negligible in most applications.

At lower output voltage, more capacitance is required. without this capacitance

the part will oscillate.




LP2951

Mechanical Dimension

Package
Dimensions in millimeters

8-SOP

0.1~0.25
55 10m0 MIN 5 604~0.001
0.061 z0.008
88
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#1 1] | T 1#8 S
O w NS5 1
2 281G
o8l &3
1] M E] i [
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#4117 " T1#5 ARG
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g P r 1
o -
(=2} o o b
&kt 3.95+020 =8
88|82 0.156 +0.008 %g
<
=|=

0.225

:
!

0.50 z0.20
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LP2951

Ordering Information

Product Number

Package

Operationg Temperature

LP2851CM

8-SOP

-40 ~ +125°C
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LP2951

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER
DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support
which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be
or (b) support or sustain life, and (c) whose failure to reasonably expected to cause the failure of the life support
perform when properly used in accordance with device or system, or to affect its safety or effectiveness.

instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the
user.

www fairchildsemi.com

5/19/01 0.0m 001
Stock#D Sx000000¢
© 2001 Fairchild Semiconductor Corporation



Surface Mount Zener Diodes

CZRL5225-G Thru. CZRL5267-G

Voltage: 3.0 ~ 75V

Power Dissipation: 500mW

RoHS Device

Features
-Silicon planar power Zener diodes.

-For use in stabilizing and clipping circuits with

higher power rating.

-Standard Zener voltage tolerance is £5% with a "B"

suffix.

Mechanical Data:
-Case: MiniMELF glass case (SOD-80)
-Weight: approx. 0.05g

Electrical Characteristics (at TA=25

CoNCHIP

Py

SMD Diodes Specialist

&
0.063(1.60) Q
0.055(1.40)
& 0 ¥

MiniMELF (SOD-80)

0.020(0.50)
0.012(0.30) "] 1
i

0.146(3.70]
0.134(3.40]

Dimensions in inches and {millimeter)

°C unless otherwise noted)

Parameter Symbol Value Unit
Zener current (See table "Characteristics)
Power dissipation at Ta=25°C Pt 500" mwW
Thermal resistance, junction to ambient air Reua 300" *CIW
Junction temperature Ty 175 °C
Storage temperature range Tste -65 to +150 °C
Note: Valid provided that electrodes are kept at ambient temperature.

REV:B

QW-BZ010
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Surface Mount Zener Diodes

ELECTRICAL CHARACTERISTIC (CZRL5225-G Thru. CZRL5267-G)

Max VF=1.25V at IF=200mA, At TA=25°C unless otherwise specified.

SMD Diodes Specialist

Nominal Zener Test Maximum Zener Typical Max Maximum
reverse
Voltage at IZT Impedancs Temperature | Leakage Reguistor
TENS: VZ(V) cupEt g Coefficient Current igh:fzfnri}
ooy | ETew T oar TamcmEl veere) [BTH] ootz
CZRL5225B-G 3 20 29 1600 -0.075 50 1 152
CZRL5226B-G 3.3 20 28 1600 -0.07 25 1 138
CZRL5227B-G 3.6 20 24 1700 -0.065 15 1 126
CZRL5228B-G 3.9 20 23 1900 -0.06 10 1 115
CZRL5229B-G 43 20 22 2000 -0.055 5 1 106
CZRL5230B-G 47 20 19 1900 +0.030 5 2 97
CZRL5231B-G a4 20 17 1600 +0.030 5 o 89
CZRL5232B-G 5.6 20 1 1600 0.038 5 3 81
CZRL5233B-G 6 20 7 1600 0.038 5 35 76
CZRL5234B-G 6.2 20 7 1000 0.045 5 4 73
CZRL5235B-G 6.8 20 5 750 0.05 3 5 67
CZRL5236B-G 7.5 20 6 500 0.058 3 6 61
CZRL5237B-G 8.2 20 8 500 0.062 3 6.5 55
CZRL5238B-G 8.7 20 8 600 0.065 3 6.5 52
CZRL5239B-G 9.1 20 10 600 0.068 3 s 50
CZRL5240B-G 10 20 17 600 0.075 3 8 45
CZRL5241B-G " 20 22 600 0.076 2 8.4 41
CZRL5242B-G 12 20 30 600 0.077 1 9.1 38
CZRL5243B-G 13 9.5 13 600 0.079 05199 35
CZRL5244B-G 14 9 15 600 0.082 0.1 10 32
CZRL5245B-G 15 8.5 16 600 0.082 0.1 11 30
CZRL5246B-G 16 7.8 17 600 0.083 01} 12 28
CZRL5247B-G 17, T4 19 600 0.084 0.1 13 27
CZRL5248B-G 18 { 21 600 0.085 0.1 4§ 14 25
CZRL5249B-G 19 6.6 23 600 0.086 01| 14 24
CZRL5250B-G 20 6.2 25 600 0.086 0.1 15 23
CZRL5251B-G 22 5.6 29 600 0.087 LAY & 7 21
CZRL5252B-G 24 52 33 600 0.087 011 18 19.1
CZRL5253B-G 25 - 35 600 0.089 0.1 19 18.2
CZRL5254B-G 27 4.6 41 600 0.09 g1 ] 21 16.8
CZRL5255B-G 28 4.5 44 600 0.091 01| 21 16.2
CZRL5256B-G 30 4.2 49 600 0.091 0.1 23 15.1
CZRL5257B-G 33 3.8 58 700 0.092 01] 25 13.8
CZRL5258B-G 36 34 70 700 0.093 01| 27 12.6
CZRL5259B-G 39 3.2 80 800 0.094 0.1 30 11.6
CZRL5260B-G 43 3 93 900 0.095 01 ] 33 10.6
CZRL5261B-G 47 2.7 105 1000 0.095 01 ] 36 97
CZRL5262B-G 51 25 125 1100 0.096 0.1 39 8.9
CZRL5263B-G 56 2.2 150 1300 0.096 0.1 43 -
CZRL5264B-G 60 2.1 170 1400 0.097 0.1 | 46 &=
CZRL5265B-G 62 2 185 1400 0.097 0.1 a7 -
CZRL5266B-G 68 1.8 230 1600 0.097 0.1 1] 52 =
CZRL5267B-G 75 1.7 270 1700 0.098 0.1 | 56 =

Notes:

(1) The Zener impedance is derived from the 1KHZ AC volt age which results when an AC current having an RMS value equal to 10% of the Zener current {IZTor I1ZK)

is superim posed on IZT or IZK. Zener impedance is m easured at two points to insure a sharp knee on the breakdown curve and to eliminate unstable units.

(2) Valid provided that electrodes at a distance of 10mm from case are kept at ambient temperature.
(3) Tested under thermal equilibrium and DC test conditions.

REV:B

QW-BZ010
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Surface Mount Zener Diodes CONCHIP

SMD Diodes Specialist

RATING AND CHARACTERISTIC CURVES (CZRL5225-G Thru. CZRL5267-G)

Fig.1 Admissible power dissipation vs.

ambient temperature
500 N
=z
E 4w X
= N
E 300 \\
a AN
T 200 q
g N
4 %
& 400 N
& N
) X
0 100 200

Ta, Ambient Temperature { °C)

Suggested PAD Layout

] D k
Mini-MELF (SOD-80) %) A\
SIZE DAY, S\
(mm) {(inch) ! : : :
1 1
1 I 1 E 1 ! 1
A 3.40 0.134 Tl —— — T
1 ] Dy .
B 1.30 0.051 : )
I i e
1 1
c 1.70 0.067 : Yo
1 | 1 |
| | 1 1
D 5.10 0.201 : B ,'
I 1
E 1.70 0.067
Standard Package
Qty per Reel | Reel Size
Case Type
(Pcs) (inch)
Mini-MELF (S0D-50) 2500 7
REV:B
QW-BZ010
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Surface Mount Zener Diodes CONCHIP

SMD Diodes Specialist

Reel Taping Specification

P4 E T
] Index hole -'[

]

d

—h-\\p |D
W
Leader
il N
[« Aedey g
End T Start
‘ 10 pitches {min) | l 10 pitehes (min) ‘
[ | | |

Direction of Feed

SYMBOL A B C d D D D2
Juciwer sonsa)]  (mm) 20(max) | 39 (max) | 20(max) | 1552040 | 1782100 | S00MIN. | 1302020
(inch) 0.078(max) 0453 (max) | 0.078(max) | 0.061:0.004 | 7.00:0.039 1,959 MIN, 0.5120,008

SYMBOL E F P Po P1 w W1
FMiniMELF (soo40)l  (mm) 1751010 | 350005 | 4.00:040 | 400010 | 200005 | 800:030 | 144 MAX.
{inch) 0.689+0.004 | 0138:0002 | 0.457:0.004 | 0457:0.004 | 0079:0002 | 031410012 |  0.567 MAX

REV:B
B o 5 A e S B e B o L o~ 7S, S o e N o300+ 0]
QW-BZ010 Page 4



Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

Comchip Technology:
CZRL5226B-G CZRL5231B-G




Coaxial

Amplifier

ZHL-42W+

50Q2 Medium High Power

Features

» wideband, 10 to 4200 MHz
* high IP3, +38 dBm typ.

* high gain, 30 dB min.

Applications

e communication systems
e cellular

s instrumentation

® laboratory

Electrical Specifications at 25°C

10 to 4200 MHz

| ’

ZHL-42WX+ ZHL-42W+

CASE STYLE: U36

Connectors Model
SMA ZHL-42W+
SMA ZHL-42WX+

+RoHS Compliant
The +Suffix identifies RoHS Compliance. See our web site
for RoHS Compliance methodologies and qualifications

ZHL-42W+
! AZHL-42WX+

Parameter Condition (MHz) Min. Typ. Max. Units
Frequency Range 10 -— 4200 MHz
Gain 10-4200 30 34 40 dB
Gain Flatness 10-4200 - +1.3 +1.8 dB
Output Power at 1dB compression” 10-4200 +28 +30 — dBm
Qutput Power at 3dB compression** 10-4200 +29 +31 — dBm
Noise Figure 10-4200 - 6 — dB
Qutput third order intercept point 10-4200 - +38 — dBm
Input VSWR 10-4200 = = 2.5 2
Output VSWR 10-4200 = ~ 2.7 A
DC Supply Voltage - 15 — \'2
Supply Current — — 1.0 A

Open load is not recommended, potentially can cause damage.
With no load derate max. input power by 20 dB.

* +27 dBm at 3700-4200 MHz

** +28 dBm at 3700-4200 MHz

Maximum Ratings

Parameter Ratings
Operating Temperature -20°C to 65°C
Storage Temperature -55°C to 100°C
DC Voltage +20V
Input RF Power {no damage) +0 dBm

Permanent damage may occur if any of these limits are exceeded.

Notes

4Heat sink not included. Alternative heat sinking and heat removal must be provided
by the user to limit maximum base-plate temperature to 65°C, in order to ensure proper
performance, For reference, this requires thermal resistance of user's external heat sink

o be 1.3°C/W max.

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit’s applicable established test performance criteria and measurement instructions. REV.C

C. The parts coverad by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are entitled 3
1o the nghts and benefits contained therein. For a full statement of the Standard Terms and the exclusive rights and remedies thereunder,

please visit Mini-Circuits” website at www.minicircuits.com/MCLStore/terms jsp Missaie

I Mini-Circuits’

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 sales@minicircuits.com

ZHL-42W+
CH/CP/AM
151026
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ZHL-42W+

Outline Drawing for models with heatsink

=K

m—
y"
©

— e

"‘ — ==
I — ] L
N = —q e S
R | — ; ¢ B m—
— o ’k
s o O
R ) A
A
MOUNTING INFORMATION FOR MODELS WITHOUT HEATSINK
21 [5.38 6x #4-40 .25 MIN FULL THD
5 [5.38] Va #
% é ° o b
B
- HEATSINK
| — MOUNTING
2825 [71.76] // SURFACE
[¢] 9 6 o]
2.000 [50.80} b
1.00 [25.40]— fe——4.000 [101.60}——
Outline Dimensions (i
A B o D E F G H J K L M N P Q R s wt

7.00 325 213 .25 6.500 .38 2500 .156 73 .88 63 113 223 125 50 6.00 2.23 grams
177.80 8255 5410 635 165.10 9.65 6350 3.96 1854 2235 16.00 2870 56.64 3.18 1270 152.40 56.64 900

*600 grams without heatsink

Notes

A. Performance and quality attributes and conditions not expressly stated in this specification document are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.

C. The parts covered by this specification document are subject to Mini-Circuits standard limited warranty and terms and conditions (collectively, "Standard Terms™); Purchasers of this part are entitled
to the rignts and benefits contained therein, For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website af www.minicircuits.comyMCLStore/terms jsp

Mini-Circuits’

www.minicircuits.com P.O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 sales@minicircuits.com Page2of3



Typical Performance Data/Curves ZHL-42W+

FREQUENCY GAIN DIRECTIVITY VSWR POUT at NOISE IP3
(MHz) (dB) (dB) (1) 1dB COMPR. FIGURE (dBm)
{dBm) (dB)
15V 15V IN ouT 15V 15V 15V
10 35.29 5249 1.42 219 30.95 6.75 4572
300 34.92 64.51 1.61 2.20 30.83 6.58 48.73
600 34.60 75.41 1.49 1.78 31.08 6.62 46.90
900 34.17 75.61 1.38 1.75 30.92 6.63 45.65
1200 35.15 62.78 1.34 1.92 30.85 6.68 44.95
1500 35.75 63.73 1.38 1.51 31.52 6.65 47.07
1800 34.23 62.47 1.40 1.70 3224 6.57 45.88
2100 34.83 64.07 1.38 1.80 3341 6.42 46.42
2400 34.24 64.93 1.37 1.78 32.09 6.32 44.28
2700 35.07 64.73 1.47 1756 31.55 6.09 44,15
3000 36.12 61.62 1.39 1.77 29.84 6.19 40.60
3300 35.64 57.37 1.34 1.82 31.88 6.21 43.74
3600 35.93 51.58 1.26 1.98 31.65 6.34 45.00
3900 35.49 53.06 1.4 1.87 29.64 6.55 39.23
4200 34.39 53.16 1.12 1.60 28.82 8.79 3917
ZHL-42W+ ZHL-A42W+ ZHL-42W+
GAIN DIRECTIVITY VSWR
ag At 15V a5 atisy Y i ! ‘
80 —IN —ouT
i3 ars Y 25
@3 =70 AN g g
g E 220
z /\ / '%65 / L 2 . I s N
& Bso 2 &\ 4 - -
AN Be 1/ ol 15 4 - —
34 050 A =
1.0 -
33 45
0 600 1200 1800 24C0 3000 3600 4200 0 600 4200 1800 2400 3000 3600 4200 0 SO0 130 FR:EE;DEEN‘?\?OMH:OM 5600 4200
FREQUENCYYMEZ) FREQUENCY (MHz) {MHz)
ZHL-42W+ ZHL42W+ ZHL-42W+
OUTPUT POWER MOISE FIGURE A
35 215V . : . : g 215V &
= [ —1¢B cOMPR — 308 COMPR | <
3 N P N - /\
[ - N w —_
w32 < - x £
R N/ 3oz S
p—3 Ll
2 VAL s 1 71 & ~
5 s @ e M~ 40
29 g —
328 -
27

=3

600 1200 1800 2400 3000 3600 4200
0 600 1200 1800 2400 3000 3600 4200 G B 10 100 2400 3000 3600 "0
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)

Notes

A. Performance and quality attributes and conditions not expressly stated in this specification decument are intended to be excluded and do not form a part of this specification document.

B. Electrical specifications and performance data contained in this specification document are based on Mini-Circuit's applicable established test performance criteria and measurement instructions.

C. The parts covered by this spacification document are subject to Mini-Circuits standard limited wamranty and terms and conditions (collectively, “Standard Terms®); Purchasers of this part are entitled
to the rights and benefits contained therein, For a full statement of the Standard Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits' website at www.minicireuits.comyMCLStore/terms jsp

AMini-Circuits’

www.minicircuits.com P0O. Box 350166, Brooklyn, NY 11235-0003 (718) 934-4500 sales@minicircuits.com Page 303





