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ABSTRACT

This project proposes the diversity antenna system to mitigate the fading in the
environment that the interference of wave becomes severe. In this project, the antenna etement
that has the suitable characteristics will be firstly chosen. Subsequently, the appropriate diversity
scheme is selected. Ultimately, the optimum condition of minimum correlation will be
determined. Finally, the diversity antenna will be measured and compared with the non-diversity

case to express the effectiveness of the proposed principle.
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anduiusnrovady  lumsinanauaiRomduiuivesdyg uninudas muivesadwema

H 1 @ = a’ g o A d 1
Taud midudszandanduiutnyoundulunsdinawemmliznendis 2 o enTemialia

)
2
[Ry|
e =TTy €2.20)
C’.1 0‘2
q t o 'w A
din R, Wunnuinlsilizusin-193 (Cross-covariance) vasdayanuiiv'le 2 dyapmded
ANNTAU

e

= 2KPH I .ﬂ:XPR‘Em (93 ¢)E'82(9! ¢)P9(6’ ¢)

+E,(6.0)E ,(6,8)P,(6.9) | sin0d6dg (2.21)

v dhuhamiiinldnamoeimea 2 d1 neamng O u,frmﬁqmim%‘mhffmuﬂ“lwm
foya dnunioamne * mnsdaaidgndadou (Complex Conjugate) dmiy £, uae E,, 1
myetusFideuveammgtauniiihluesdlszney 6 uaz ¢ Yea U AE WA n (it
n=11A 2) F1 k [Tulaundy (Wave Numben  x Shunaudiaaveanfuannsznuiidaunaldon
A M e 2 iy K ifhusneiiiimng ey

FwiumEiouMINATINY (Standard Deviation) o, 1Az &, Yensouaduddoues

o I.J 1 ' W
AweINIAAIMN 1 uaz 2 By

o’ = (VW )
g x

=2kP, [ [[ XPRE, (6,$)E",,(0.$)F,(0.9)

+E,(0.9)E' ,(0,8)P,(6,8) | sin0d0Odg (2.22)

LSS AGIAG)
Ima

=2KP, j I[XPR.Egz(e,gs)E‘m(9,¢)P9(9,¢)

00
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+E,(0,0)E' ,,(8,9)P,(0.8) |e " sin0dOdg (2.23)

»
myofsaunisvasmduilszAntavnduiusauaunms (2.20) tezilunissiuHansen
a a H o [IE
Y94 XPR uazpisuvnunnfuanniznuvesssniszney 6 uaz ¢ uaztad Mniudan
o ) q‘ Ly [ o T o .s'( r [ a9 o
fulszantanduiut  p, sxiiduilugud disnuugilnmsuindanugdeuvetesdlszney ¢

o .
war ¢ wormoatmmiaassialulinsdewiudu  Taolidusgium XPR  uazifandunay

[

o

L] 4 - 7 'y
wunniuFaguvenduanniznulunegaundtiumeeimalaneisassliguau]

=
=h
»
-

-1
2
d—
e
=
3
—

dutlsz@nfanduiutinum o ualasmldudrdmivawomaiamilyul  mdudszang

anduiut hiliu 0.7 Ane i tszanEnmAatRosweldo

233 nuudraeamsuonueuBsdavenduanaszny

dwiumwes P uaz P, il lunisme MEG naz dnlszantmmfniudiiannsmt
nuvdasanTsuanivuFiadavesnduanasznuil IAidi e Binldnieaunses e 1dnn
doulvanmondeuniauwsnszneniulufifesisenimedoims19auss 1l fious
nuusiaesmseausuFdavesnduannsnuumeeIMAmARdsuTINMEIBIILS A0S
wuieesiihufinfuduaz1$udunannu Ao nuusiasavesnaiin (Clarke's Modet) S
i meimuAl#i Tomainaudunfiaseimandoud lussuyunnai 9:% uaz
Hafurrmumuniud e uanns s U IZHINKIBE NAIUTLD (Uniform) AIOAYI 0 9

4 . 1 oa 4 " '
2 7 Fmwsodouilandusrumuiniudapesaiuanniznulddaaunsi (2.24) nozuaas

o A o' {
dnuuzvsanduannsznumweIMa ladagli (2.3)

1 fia
P=P=—3_4§|8-— (2.24)
o e 27:[ 2)

Incident Wave

Receiving

Antenna

L 4 . ,
71l#1 2.3 dnvazvsinduiiannIznUA e IMARUILIL$IABI¥eNATT N IUTZUIIYNNDIA
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' o da ¥ 1 ¥ A - o . D
ualuus1asIniing 1$nuesan i naieinszvmeema Tuanuaadeufinauiims
a an w A N . A ﬂ o & A
wumavawdo luilepivi fAe uuudaswesmng (Taga’s Model) Futlunuuiiansvednaunan

o | o4 =
asgnuvuaeemai 1¥auedludes (Urban) Frenwowmatudiodidneinisilinugs
d aa B 13 o’ ‘& J 3 D
waanaw Tasfivuia {i@ uaz Yoq vesemsiinnuuandndu Femsmamiiehduuiiou
. s e Yo Qo qW ) ' a 4 4 a ¥ =
dhumasruiisadundsgiisuereeme  Johldgmiloudn  Tedunnviayefsmadnuni
mwome luiirneayun e Wtimsuenuvssdwmingue  (Uniform  Distribution) luzzum
»
YUNA (Azimuth Plane) 89 TUS2U1UYLBA (Elevation Plane) uszauud Miinsuanusaiiunun
e P!
INd (Gaussian Distribution) vemyauam £, (6,4) uaz P, (6,4) Fuiluesdilszney ¢
e ’ ] A |
uaz ¢ vearenFuANuUNniUEIYN (Angular Density Function) YaanauszuLiisaniznula

AIEUNITA (2.25) LAY (2.26)

(R (2.25)

F, (9=¢) = A, expy—-

P,(6,4) = A;exps - (<@ <xm) (226

= o A Ao o -
1”21}“ 24 “ﬂﬂqulﬂﬂnﬂaqn'ﬁlﬁ]ﬂlﬁ]‘“.lU‘lﬂﬁuﬁﬂﬂi:nu‘nuﬂ'ﬁI“ﬂ]Elieﬂn']uuu‘]ﬂq (113 >+

Iy A o 3 o ﬁ 2 ]
AMUHUIUOUATHIL L ASIYEINING I.ll?)l.lﬂ'li1'5\11“1“?”‘1'1“11']6\55}11\11 'Hlllﬂ»ﬂﬂiy

| Average
- power .
g P Distribution of
P, mv ' VP Wave
ol m =10
- : o, = 20° Distribution of
HP Wave
Py [Faov\ / my =320
T g,=64

ol

r 3
N\
\
\
\\\\
A
[
/
/
7
L

EENANEEREERERE LEE RN

Lt bl g pdas s saran

40 20 2(;”' 40 60 8D
Elevation Angle (Degree)

] A o
I]Jﬁ 24 ML ﬂlli]wll!'lJ‘lllﬂ]ﬁ'llﬂ\‘lﬂﬁuﬁﬂﬂ'iS'mJﬁ'lllllU]JTI'Iﬂﬂ\'I'U’El\‘ITl'iﬂ%
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amii 3
A BaRUULMAE M
msesniuUTatnAMIMea Y W Ee M
3.1 Circular Wave guide {3]
TumInInNuENRAUsNeaYBIMeIANY InaNABI 1Y Root of Bessel functions 110z

A [ L] 1] [
ANUUTIARUANDINUDA IHUA TEm,n AUMAL

2nr (3.1)
'q'tumﬁ’ =
m,n
w oW I o A
r = 5ﬂl]ﬁ'lu111‘llﬁ~l1ﬂﬂu'!ﬂﬁu’.l‘ﬂll'}lﬂﬂll
z:,,,,, = Fi1'.l"|ﬂ1lﬂ~3ﬂ1|ﬂ'ﬁl'l.lﬁl‘]fﬁ

, 3ox A4m* +3 112m* +328m* -9
Zww =(m+20— ) — -

e,m>0
; (3.2)
471'(m+2n—%) 48x3(m+2n—%)3

AT 3.1 uaaamTInYesumya (¥, ) 8mivivua TE

n m 0 1 2
1 3.832 1.841 3.054
2 7.016 5.331 6.706
3 10.173 B.536 9.969

91AN1TAL1581 dominant mode fiB TE,, U@z higher mode i TE,, 10z TE,, M

A o
dominant mode TE, , 92 lARTMen AR UAiNoDW

l.ﬂu v
A =1 =3412r
1.841
Tauh 7, =1.841
wlaminli  r =0.2934,
ez higher mode v 1Rnnandudnoad
T
4= 2057
3.054

Tau# X =3.054

Wldminl 04864,
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L
o G o 1 o A L) 1
dnmislasaliveiohnduegluiny 02934 <7 <0.4864
ddasy o ¥ 1 4 LY
vin anudiidanniu = 245 GHz szldmhanuemniuvennualyau

¢ 3x10%m/s

- = — =—'——'—9—_l = 01224?‘.“1
f 245x107s

tasTve i AlveInhIRAUILI LM L INDYAR
0.293(0.1224) < r < 0.486(0.1224)
3.58cm <r <5.94cm

msﬁmmmmﬁnﬁﬁuaamummmﬁaﬁﬂﬂ‘linmfv a:mﬁurhwmﬁmas"ﬁujm 3 m
e

i. SasrduAALLls (SWR)

2. fiDirectivity

3. Total gain

e ldsrvneiatunintindusinanudasa ldhasutmiadis e WWeendh
4 Hrdawiuiehihodensingey uazinnlanunlasmmumnvesiethaduuuwamau
ANANYBIUFALAITAIRT 4 F3ud 20 mm - 50 mm ua:ﬁmﬁﬁmamfhmﬂﬁma{w‘fugmﬁhqq

Tani¥TlsunTu NEC2

2.2 ) T

i+iH§=36(mm)

2 1""3?111'—'42(mm)
|
|

- $#1) - 48 (mm)

18 = 91} = 54 (mm) ,

1.6

SWR

14

1.2

20 23 30 33 40 45 50
ATNUNUINDINAY (nm)

= o o " y A 4 o o A&
?J"JJTI 3l ﬂ'.l1Hﬁﬂﬂu€1}ﬂ~3ﬂﬁ)¢l‘ﬂﬁ’]ﬁﬂﬂuu\! (SWR) NUATIUHUIUINIDHIAGU UK IUINAY

‘?ﬂﬁ 36 mm - 54 mm

¥ ]
ar 1 Il

gl 3.1 dlunsuaaint SWR voeialidaud 36 mm - 54 mm #ldhimanfaoualas

z 1 A 1 { J ; | 1 L ]
AWMUIAWA 20 mm - 50 mm IWBH AN SWR RIMAAgaveAase il
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5.8
3.6
5.4

5.2

Total Gain (dBi)

48 .
4.6 wﬂ o Fi- - o
ag |7 IAU=36(mm)| B L
1™ 3A=42 (mm) | : :
42 1 — JAN=48 (mm)|[ ! .
4 4 7 IfAU=54 (mm) : : }
20 25 3¢ 35 40 45 50

ANUMUIBIAAYU (mm)

{ o L L L r o A
i 3.2 AT URUTYDIA Total gain (dBi) ALATIUNIIUBINBIIAAUIWNIUNINGL
iwﬁﬁ I5mm — 54 mm .
= t . . o o4 =N Y e
VIR 3.2 Wlunsuaeen’ Tota! Gain (dBi) 89573 36 mm — 54 mm AN

ﬂl :‘ L] -d 1 'd 1] 3
nldouuilannumNaIud 20 mm- 50 mm IWONIA1 Total Gain (dBi) NUAIINNYA

1
10
9 ..._...__._.;..; e i e
P —- 'iﬂg =36 (mm)
Q - iﬁg =42 (mm)
& 7 i T %’ﬁ5:48 {mm)
1> ———— =
8 5 L. T M= 0mm)
(i
5 e
4
3
2
{ -
4 -
20 25 30 35 40 45 30

ANUMUIYNBIATY (mm)

i w e ' w o A
Eﬂﬁ 33 ﬂ11Uﬁuwu€1jf‘]Qﬂ1 Directivity U 1UHUMBINDUINAU UM IUIINAY

o

Sﬁﬁ 36 mm — 54 mm
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g1 3.3 unsiviuca s Directivity ¥035ali 36 mm - 54 mm A EHmsAounlas
ANUMIA @AUH 20 mm - 50 mm (HOMA Directivity HiA 1 Indguiearmnniian

NN ATIZHATT AN 3578 36 mm - 54 mm S1duszFana i Tugud 3.1 fidaeves
57 36 mm - 48 mm A1 SWR sdmai g uaitesintuzui 3.2 1 W18 6 Total Gain
¥ou37ll 42 mm vedlARATIM Total Gain VeasHil 36 mm uaslugydi 3.3 sziiM Directivity 7

TRARER U TN UADNY1TAT 42 mm — 48 mm WIWDITRN AeT

A a L) o ] [ | 1 Q A da =) uf A 1J

Wweldmhmsimngimsnuesdalivasinbsauniiamisilmes uguianga lduds
Aa o " o ot g 1 Yo A s = & 1 P - P = 2 .
Iniesaiidinauuidosad lmeiimsins s niime siud g nazideaiiu fie
MINSULINT TR 42 mm — 48 mm oI 5 ¥39A00UAD ¥25p1] 43 mm - 47 mm HAEWIAT

] ) @ A 3 r o e
Aol a IR NI VBIN NI ALIILL LN IUIABUAIA 20 mm - 50 mm A3

‘ _5'?@=43(mm) T
15 r — = {pl-44imm) | '
| VL T il =45 (mm) |
ZEE
; | i - 47 om) | :
1.4 , . S -
g 13 . .___:._.._..._ :
B 125 ' | ;
12 - ' ‘
105 - t 1
20 25 30 35 40 45 50
ATYHUINONINAY (mm)

i o ar L 1 4 l; a ' A
U9 3.4 Avuduiuivesnidanduaduii (SWR) AUAIUMINY8BINAINIUHIUNNAY

$H3l 43 mm — 47 mm

1 » 1 1
131l 3.4 dunsvunaan) SWR veairiidaua 43 mm - 47 mm Rldhmsafaounlag

- [ r » []
AIWHUIAILA 20 mm - 50 mm (HOM I SWR Hlfdfigaveunazaiiel
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4

A
=
€

1 iﬁ§=46 {mm)
| ™ TEI=47 (mm)

=
o
4] -t
E : |
= A !
= ; |
y - =
o 4ﬁ44 (mm) j :
49 1 =45 (mm) ; !
‘ i

20 25 30 35 40 45 50
ANUHUINONINAY (mm)

o ' . B "o 4
3.5 AUHBWHIYDIAT Total gain (dBi) NUANHTUIUBINDUIAAUIMH U NNAY

=0,

1

et

1301 43 mm - 47 mm

nngi# 3.5 Aunaduamsn Total Gain (dBi) ¥095Al 43 mm - 47 mm NlAvhins

i o A : Aoy =
rlaeuniain UM UIA A 20 mm - 50 mm IWS¥IA1 Total Gain (dBi) NANIANTA

11 L
‘ +i:ﬁ§x43 (mm) | .
10 o A= om) |
TT AN =45(mm) | |
v == IR = 46 (mm) ;
= JAN =47 (mm) |
8 T i SR S
& l
= .
g 7 |
£ i
B s :F
58 - -
4 - \
20 25 30 35 £ 45 50

t . A
ANUVUINSUIAAY (mm)

H ar [ 1 .. g ¥ o A
511 3.6 AAUALTYBIAT Directivity MIAMUMUIVBINBIAAUNUMIUNNAY

$73 43 mm — 47 mm

g1l 3.6 Wunslieaen Directivity ¥945A8 43 mm 47 mm #ldvhmsalasunlas

hyi ] & T .ﬂ T i
ATILNUT AUA 20 mm - 50 mm ROV Directivity HilAudn Indgudosamnniige
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VNMTIATIEHMTANVOIF 42 mm — 48 mmd1adu szduna i Tuzali 3.4 3wl 43
1 1 i u. A ¥ i 1 a 1 i 1 r
mm A1 SWR vzlisndiiga duninluzifi 3.5 M Total Gain veaiail 43 mm sziisimiosndh fn
B o o 1 - { o = . - i
Total Gain YA5AH 44 mm NAdaNgUR 3.6 A3ndl 43 mm zdlen Directivity i Indgudoan
[ > @
WINNNNTAN 44 mm s Izasiy sudon el 43 mm Rnsa ludursusell
A ¥ o = 3 Poaoed L I A Adar = a’d? Ao » = q
dieldmhimsdns i ldminiivesinimauiiisnnimeiiuguiiangauds  Jnh
o A o 1 o = o » o .‘:e'lv ' = =] .3 -] o o
faldnanuhmsinnsimmmnimeitudngfazdeadu fe sedhinsnffvunliainim
- & o { P Ao A
MvBMaAAUINNAN NN Fanmsdunaluzdil 3.4 ssmiuldd A SWR fidiige
o ¥ [ A : Ll L) B’J 1 ﬂyl L] 1
voe Trlveainnauiy sTegTuE e NUMIIAIA 30 mm — 40 mm axiuTHhERAINM

o 3 ro1 .é 1 Y (d’ ] ::I‘. = -5 o ::ly
FNﬂfﬂ’)lﬂlﬂNﬂﬂﬂﬁﬂljlﬂﬂ'I'i"lﬂ'm'li'll.llﬁﬂi‘ﬂug']uﬂ'l\‘l"] nazigtnaaud

112

1.1

1.08

SWR

1.06

1.04

1.02

30 37 32 33 34 35 36 37 38 39 40

L3 L] A
ATTUHMUINDUIATU (mm)

= o o ' o i A A o | e A
zlh‘] 37 ﬂ'ﬂnﬁuwuﬁ"ﬂﬂﬂﬂTﬂﬂ?TﬁTﬂﬂﬁNuq (SWR) nUANYHIUDINOHIRAY 1IN IUNINAD

§7il 43 mm

] [ ] kd
Nz 3.7 Funsinaas SWR 1oededl 43 mm Rldvhmsalasunlasnimundas

oy
=

A 1 ﬂl 1 1
30 mm - 40 mm (HBWIA1 SWR NDMAINIgAvOILARSAIANLNU
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5.25

523

5.21

5.19

Total Gain (dBi)

3.17

5.15

5.13

31 32 33 34 35 36 37 38 39
TN
ANUAUINBUIAAY (mm)

317 3.8 AnuduiuTueIA1 Total gain (dBi) fuRNLHUWBMBTIATI WM IUIINAY

Ferd) 43 mm

9131 3.8 ifuns liaman Total Gain (dBi) ¥BATAY 43 mm # Idmimsafasunlanay

2 4 ; ;
HURIUA 30 mm- 40 mm IWONIA1 Total Gain (dBi) NUNLINKYA

b
ia

Directivity
L

s
i

4 T I i T D

30 3 32 13 34 3536 37 38 30 40
AUHHINDIIAAY (mm)

{ o o \ s 13 9 A
Z‘l’ﬁ 19 mwauwufmmm Directivity RUATUHUIVSINDUIADTY NUHIUHNAY

$71 43 mm

2110317 3.9 Funs WuAAIAT Directivity ¥oaedl 43 mm Aldnimanldnuntiamnammun

z 1 A 3 . - { 1 i
1A 30 mm - 40 mm RBWIA1 Directivity AlA U Indgqudpamuiniige
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1M iR eimel 43 mm Sredu Tuphi 37 sxdunaldd Admanumut 34 mm m
o r A; A a : v A [ . 1
SWR aziifhidn diofosangai 3.8 seviuldhfimnnumut 34 mm 9zl Total Gain #iuin
A A - . A o = o L . .. (=] 1w
woruasiafisuiumiad du vazdiedinsan Tuglf 3.9 Huldm Directivityssfinumiu
Ed »
AnBANITANUNLT NS 1zazil Sudendriell 43 mm uaz @onAmnumin 34 mm wnaHaiy
v & o 7 & ] 1
mweImeaumInInasadeans WusugUnsumsaaudail Fexlam swr 111 uazen
Budunusd =477 Q-j0.12Q

Tot-gain [dBi] 5 ] 0 sgm 5 Vertical plane
2450 Mhz 30 dg 7 ! -.NN
0.2¢ dB
G 0 dg
-45 5
3
5
£ 8
a2
75 15
8
90
108 05
120 120
135 #0513
75 150
cyfindetR43 1 34_prop30_(2450.00 —H 938 7 7.9 dBi < 4.93
Phi= 0 w35 dg

' ' A o
517 3.10 nuBFUMSUNT T2 BN AUVD IO IMARUMIUNNANGAL 43 mm

Hazvrul 34 mm



3.2 Square waveguide [3]

2 2 2a

210 A = = =

a

L \/([*"ETJ{ET] \/;15((’”)2+(n)2) \f((m)2+(n)2)

26

(3.4)

4 a - § :
1omsHIITEA Dominant mode 9218 Ain TE,, ~ TE,, Tatfi Higher mode fi6 TE,,

I Dominant mode 1 TEI_OI TE.,!l 1

2a 2a
-_—— = — = 20’
J@p+0oy) 1
itz Higher mode TEI,1 &
2a 2a

Ed
aaiunnunhsves a ozaglusng

A g A
2 NG
054A<a<07074

{ 2 . 4 a
110 anvanlvanniu = 245 GHz e ldmanuemnausanunlfFiu

¢ 3x10°m/s

< T 245x10°s7 0.1224m

408m
0.5(0.1224m) < a < 0.707(0.1224m)

0.0612m < a <0.0865m

6.12cm < a <8.65cm

(3.5

(3.6)

-y Qe ‘é o : At r -, J s
nisfinraqumnidvesmeeimaiori il ldmniu sefvsniimed 3 sidaeiu

o ¥ A A
1. 81T IUnaUul (SWR)
2. ADirectivity

3. Total gain
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A ¥ v Y W\ s A e ' o ° [ ¥ A
e lavrwesdianunavemeindudsnanudae ldmmsuiimanun s uom
Y v W e A W ' a o o = |
Yoomilu 4 Frdwduweliierontsinzd washmindsuasnnuminvesiethndy
J o o 1 L] [ a"l : L) o -]
uumeuimuémamuaqsmmxmazmsﬁnm 4 AR 20 mm - 50 mm  HAZFINITAIUIM

' = s ] 3
Awnsimoinug g TaolsTilsunsu NEC2

—— Anunie =65(mm) |

1.8 - - AMWAIA = 71 (mm) 4
L7 1l == awnde=77 (mm) o
16 |1 — AN =83 (mm) - ! l
1.5 i i i y f
20 25 30 35 40 45 50

ANUHUMOIAAY (mm)

{ o B "W ] A 2 [ ] o A - -
UM 301 Anudiutvesiidandauniuiia (SWR) Auanumnveariethadulamiudmany

o o

F9Tanunia 65 mm- 83 mm

] » )
nngIlil 3.1 Funsuaem SWR v9emnunadaud 65 mm - 83 mm 014

] v
A ¥

3 3 ) A 1 o H 1 ]
nfdountain NUNIIAILA 20 mm - 50 mm tNOMIAT SWR Allsdifigavotuaazsanunhs
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- mmﬂ'ﬁ'w 65 (mm)
—~— AU =71 {mm)
- mmn‘i’w 77 (mm)
— ﬂ'nnﬂ'm - 83 (mm)

48
46 -

= 44

8

[«

‘5 42

¢}

g \

= 4 ‘
38 w
36

20

f — ;i
25 30 35 40 45 50

v Q A
ATTUHUINDUIARU (mm)

‘3' [l L 13 o " a A Y i as a’
11l% 3.12 Anuduiufuedt Total gain (dBi) fuANUMNIBIIMIARL SRR AT YT

AUAY1 65 mm - 83 mm

¥ ol ¥
gt 3.12 dunsuens Total Gain (dBi) ¥0anUNT AR 65 mm — 83 mm 14

[ i o F ] 1 . W A {
Wimsifasunilaan unuIA 20 mm - 50 mm (WoH1A1 Total Gain (dBi) WilAnnatiga

1 S |
10 1 - A o o ~ “
Z 9 A
e
B
8 i
g & - mmn‘gn 65 (mm)
= = A71UN 1= 71 (mm)
7 == AN = 77 (mm)
— ANUATIA = 83 (mm)
5
4 T T i i i
20 25 30 35 40 45 50

g o A
ATUVMUNDUIRAU (mm)

d'. o W r . . ™ 1 a A 1 i o o
E‘LITI 3.13 ﬂ’.l'IJJfﬂl'W'Llﬁ“!}ENﬂ'l Directivity ﬂ‘].lﬂ’]11!“1111!9~17|ﬂu1ﬂﬁ1|?Qllﬂﬁuﬁtﬂaﬂﬂﬁﬁ]i aAY

ﬂ%N 65 mm - 83 mm

g1 3.3 Auniuoeem Directivity Y9981 WA31AUA 65 mm -83 mm AlATh

- n’; ] A 1 . .. Ac 1 g ¥ o o
ﬂﬁlﬂﬁﬂullﬂﬁlﬂ’nﬂﬁ'ﬂ1 #AAUA 20 mm - 50 mm IWDH 91 Directivity ﬂﬁﬂ“‘ﬂﬂﬂﬁﬂuﬂﬂiﬂ'm'lﬂﬂf{ﬁ
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1IMITNTIEHAININATNYBIFI 65 mm — 83 mm Tuduerdunaldn TuzUi 3.0 #
1 1 1 A A ] P ' )
¥23989A71A 1 77 mm - 83 mm M SWR azafidiqe S luguit 3.1 81 Total Gain voa
»
230100313 77 mm - 83 mm 1y vziinipeAdh A1 Total Gain YBIFAIWARS 65 mm - 71 mm
1 A o i 1 1 AJ L] 1 i
dmwuaiioinrrantugifi 3.12 sxitud Directivity 19%1911nN18 77 mm - 83 mm sxdimiidh
W
Indgudoenunnignnamnin 65 mm - 71 mm MR UABAYNANUATIA 77 mm - 83
mm WIRe5a do 'l
A ¥ s - k4 ¥ 3 " e A el v = u’fg At A
dieTdhimsdinsizdmeeesmanunvsmiethaduiiidniime faugnuiaige
¥ o &£ st 1 3 o 1 vy A . = 4 ’ = o’J 1 a
1auda  Inhdasmenunhadinanuuisesaslieiimsinnzimdmniimesiudgi
= .3 =) 5 1 9 ﬁ 1 ¥ o A ' 3
axduAtY Aip 2 INISUHTIAUNDIE 77 mm - 83 mm BoMEY 5 Fraeiude ¥aennunNe

78 mm - 82 mm uaznsaldeuutain Ui A UIDUI WM U HNAUAIUA 20 mm -

} 4
50 mm M43l

P |
== anunha =78 (mm) |
| == a9unda =79 (mm)
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CELERITEN

CGB7001-SC (-BD)

Advanced Product Information

June 2004 V1.0 {10f7)
Features

L) Low Operating Voltage: 5V

1 28.0 dBm Output IP3 @ 850 MHz

(J 3.3 dB Noise Figure @ 850 MHz

(3 20.5 dB Gain @ 850 MHz

1 14.2 dBm P1dB @ 850 MHz

J Low Performance Variation Over Temperature
) Low Cost: Die Form or SOT-89 Package

3 100% DC On-Wafer Testing

1 ESD Protection on All Die: >1000V HBM

(J Low Thermal Resistance: <110°C/Watt

Applications

(J PA Driver Amp, IF Amp, LO Buffer Amp
4 Cellular, PCS, GSM, UMTS

(4 Wireless Data and SATCOM

(1 Transmit and Receive Functions

Description

The CGB7001-SC (-BD) is a Darlington Configured,
high dynamic range, wiility gain block amplifier. Designed for
applications operating within the 0.1 GHz to 6.0 GHz frequency
range, Celeritek’s broadband, cascadable, gain block amplifiers
are ideal solutions for transmit, receive and IF applications.

These MMIC amplifiers are available in bare die form or
an industry standard SOT-89 package. The CGB7001-SC (-BD)
is fabricated in Celeritek’s in-house foundry. Celeritek's InGaP

0.1 GHz to 6.0 GHz
InGaP HBT, MMIC or Packaged,
Matched Gain Block Amplifier

Functional Block Diagram (SOT-89)
Ground
4

NS
[

1 2 3
Input Ground Qutput
Bias

HBT technology and an industry low thermal resistance offers
a thermally robust and reliable gain block solution.

The InGaP HBT die have extra pads to enable thor-
ough DC testing. This unique test capability and the inclusion
of ESD protection on all die, significantly enhances the quali-
ty, reliability and ruggedness of these products.

With a single bypass capacitor, optional RF choke
and two DC blocking capacitors, this gain block amplifier
offers significant ease of use in a broad range of applications,

Electrical Characteristics
Unless otherwise specified, the following specifications are guaranteed at room temperature in a Celeritek test fixne.
B850 MHz 1950 MHz 2400 MHz 3500 MHz
Paramatar Temperature (°C} | Min. | Typ. | Max. § Min. | Typ. | Max. | Min. | Typ. | Max. [ Min. | Typ. | Max. | Units
Small Signat Gain +25 195 (205 {215] 168 | 178 | 188 | 160 | 17.0] 18.0 14.8 dB
-40 1o +85 192 1205 1218)] 165 {1781 191 J 170 | 170 | 183 14.8 dB
Output P1dB +25 132 | 142 125 | 135 12.1 { 131 11.1 dBm
-40to +85 115 | 14.2 11.0 | 135 11.0 | 13.1 11.1 dBm
Cutput IP3 +25 26.5 | 28.0 255 | 270 250 | 265 240 dBm
-40 1o +85 250 [ 28.0 240 | 27.0 240 | 265 24.0 dBm
Noise Figure +25 33 | 41 35 | 43 36 | 44 338 dB
-40to +85 33 4.4 3.5 4.7 3.6 4.8 3.8 dB
Operating Current +25 32 35 39 32 35 39 32 35 38 35 mA
-40 to +85 28 35 43 28 35 43 28 35 42 35 mA
Input Return Loss +25 12 16 11 15 11 15 15 dB
-40 to +85 11 16 10 15 i0 15 15 dB
Output Return Loss +25 18 23 13 18 13 18 15 dB
-40 1o +85 17 23 12 18 12 18 15 dB
Pout @ 45 dBc ACP, +25 100 10.0 dBm
1S-95, 9 Forward Channels ~40 to +85 920 100 dBm
Notes: §. Test Conditions in Celeritek eval board, Vs =5 V, Id = 35 mA Typ., Rbias = 27 0, Zs = Z1 = 508}, OIP3 tone spacing = 1 MHz, Pout per toac = 3 dBm.
2. Values refliect performance in recomimended application clrouit.
Absolute Maximum Ratings Operation of this device above any of these parameters may cause damage.
Parameter Rating Parsmater Rating Parameter Rating
Max Device Voluage +55V RF lnput Power +17dBm Operating Temperature| -40°C to +85°C
Max Device Current 110 mA Storage Temperature | -55°C to +150°C Thermal Resistance L10°CIW
Max Device Dissipated Pwr | 0.45W Junction Temperatre| 150°C ESD (HBM) 1000 v
3236 Scoit Boulevard Santa Clara, California 85054 Phone: (408) 986-5060 Fax: (408) 986-5095
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Advanced Product Information - June 2004

V1.0 (20t7)

Typical S-Parameter and Noise Performance
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CGB7001-SC (-BD)

Advanced Product Information - June 2004 V1.0

Typical Power and Linearity Performance
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Typical Scattering Parameters (Vd = +4.1V, Icc = 35.7 mA, T = 23°C, device in a 50 ohm system)

Fraquency S11 Sn 812 S22

(MHz) {Mag) (Ang) (Mag) (Ang) {Mag) {Ang) (Mag) (Ang)
100 0.111 9.7 12.53 172.9 0.065 -0.5 0.141 -12.6
200 0.113 -19.0 12.42 165.8 0.065 -0.8 0.142 -25.3
300 0.115 -28.2 12.30 159.0 0.065 -1.2 0.145 -36.9
400 0.119 -36.6 12.11 152.1 0.066 -1.6 0.150 -48.0
500 0.124 ~44 6 11.92 1455 0.067 -2.2 0.155 -58.1
600 0.129 -52.2 11.70 138.9 Q.067 -2.8 0.160 -68.0
700 0.134 -58.9 11.45 132.5 0.068 -3.3 0.165 -77.0
800 0.140 -65.3 11.19 126.2 0.069 -4.2 G170 -85.1
800 0.146 71.2 10.93 120.0 0.071 -6.0 0.174 -92.8
1000 0.152 -76.8 10.66 114.0 0.072 -6.0 0.178 -99.9
1100 0.159 -81.8 10.39 108.0 0.073 -7.0 0.182 -106.6
1200 0.165 -86.4 10.10 102.2 0,075 -8.1 0.184 -112.7
1300 0171 -90.8 9.83 96.6 0.076 -9.4 0.186 -118.5
1400 0.178 -94.8 9.56 91.0 0.078 -10.6 0.187 -123.7
1500 0.185 -98.5 9.29 85.6 0.080 -12.0 0.188 -128.8
1600 0.191 -102.1 9.04 80.3 0.081 -13.5 0.188 -133.5
1700 0197 -105.6 8.79 75.0 0.083 -15.0 0.187 -138.0
1800 0.203 -108.¢ a8.54 69.9 0.085 -16.7 0.186 -142.2
1900 0.209 -112.2 an 64.9 0.087 -18.3 0.184 -146.2
2000 0.215 -1156.4 8.09 50.9 0.089 -20.1 0.181 -1580.1
2100 0.221 -118.5 7.87 55.0 0.081 -21.9 0179 -153.6
2200 0.227 1215 7.66 50.2 0.093 -23.8 0.175 -157.1
2300 0.232 1245 7.47 45.5 0.094 -25.7 0172 -160.4
2400 0.238 -127.3 7.27 40.8 0.087 -27.6 0.168 -163.4
2500 0.244 -130.3 7.09 361 0.099 -29.7 0.164 -166.4
2600 0.248 -133.1 6.92 315 0.101 -31.8 0.159 -169.3
2700 0.252 -135.9 6.75 271 0.103 -33.9 0.154 -172.1
2800 0.256 -138.9 6.60 226 0.105 -36.2 0.150 -174.7
2900 0.261 -142.1 6.45 18.1 0.107 -38.5 0.145 -177.7
3000 0.265 -145.0 8.31 13.7 0.108 -40.8 0.138 179.9
3100 0.268 -147.9 6.17 9.3 0.111 -43.0 0.135 177.4
3200 0.271 -150.9 6.05 50 0.114 -45.4 0.129 174.7
3300 0.274 -154.2 5.93 0.7 0.116 -47.9 0124 171.6
3400 0.276 -157.6 5.81 3.7 0.118 -50.3 0.119 168.4
3500 0.278 -161.0 570 -8.0 0.120 -52.9 0.113 165.1
3600 0.279 -164.4 5.59 -12.3 0.123 -55.4 0.107 161.6
3700 0.278 -167.9 5.49 -16.6 0.125 -68.0 0.101 157.5
3800 0.278 -171.4 5.40 -20.9 0.127 -60.5 0.094 152.6
3900 0.276 -1758.5 5.30 -25.2 0.130 -63.3 0.088 147.3
4000 0.275 -179.5 521 -29.5 ¢.132 -66.0 0.081 141.2
4100 0.272 176.5 513 -33.8 0.134 -68.8 0.075 134.0
4200 0.268 172.3 5.04 -38.1 0.137 -71.6 0.069 125.5
4300 0.264 167.9 4.97 -42.4 0.139 -74.5 0.063 114.5
4400 0.258 163.1 4.89 -46.7 0.141 -77.4 0.059 101.5
4500 0.252 158.2 4.82 -51.1 0.144 -80.4 0.057 86.9
4600 0.246 153.1 474 -55.4 0.146 -83.3 0.058 71.3
4700 0.238 147.7 4,67 -59.7 0.148 -86.4 0.063 55.9
4800 0.230 142.0 4.60 -64.1 0.150 -89.5 0.071 41.8
4900 0.221 135.6 4.54 -68.5 0.153 -92.7 0.082 30.1
5000 n.212 128.4 4.47 -73.0 0.155 -96.0 0.096 19.7

Continues Next Pags, S-Parameter Data Files are avallable on-line at: www.celeritek.com

CELERITEN Prone: (108) 9565060 | Fax: (408) 966.5095
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{(50f7)

Typical Scattering Parameters - Continued (Vd = +4.1V, Icc = 35.7 mA, T = 23°C, device in a 50 ohm system)

Frequency S12 S22
{MHz) {Mag) {Ang) {Mag) (Ang) (Mag) (Ang) (Mag) (Ang)
5100 0.203 1211 4.40 -77.5 0.157 -89.2 0.111 1.0
5200 0.185 113.4 4.34 -81.9 0.159 -102.6 0.128 3.8
5300 0.187 104.6 4.27 -86.5 0.160 -105.8 0.146 -2.6
5400 0.180 95.0 4,20 -91.0 0.162 -109.3 0.166 -8.6
5500 0.175 84.4 413 -95.6 0.164 -112.8 0.187 -14.1
5600 0172 73.4 4.07 -100.2 0.165 -116.3 0.209 -19.1
5700 0171 62.1 4.00 -104.8 0.166 -119.8 0.231 -23.7
5800 0174 50.2 3.92 -109.5 0.168 -123.4 0.255 -28.5
5800 0.179 38.2 3.84 -114.1 0.168 -127.1 0.280 ~-33.1
6000 0.190 27.0 .77 -118.8 0.169 -130.7 0.304 -37.5
6100 0.202 16.4 3.69 -123.8 0.169 -134.4 0.329 -1.7
6200 0.217 6.5 3.61 -128.2 0.169 -138.1 0.354 -45.8
6300 0.234 -2.8 3.52 -132.9 0.169 -141.8 0.379 -49.9
6400 0.252 ~11.4 3.44 -137.5 0.168 -145.4 0.404 -54.0
6500 0.272 -19.4 3.35 -142.1 0.168 -148.2 0.429 -57.9
6600 0.293 -26.6 3.26 ~-146.7 0.167 -152.8 0.453 -61.9
6700 0.314 -33.2 3.18 -151.3 0.166 -156.4 0.477 -65.6
6800 0.335 -39.5 3.09 -155.9 0.164 -160.0 0.499 -69.3
6900 0.356 -45.6 3.00 -160.4 0.163 -163.6 0.522 -73.0
7000 0.378 -51.3 2.90 -164.8 0.161 -167.2 0.543 -76.7
7100 0.308 -56.6 2.81 -169.1 0.159 -170.6 0.564 -80.2
7200 0.418 -61.7 2.72 -173.5 0.157 -174 1 0.583 -83.7
7300 0.437 -66.6 2.64 -177.8 0.155 -177.5 0.601 -87.2
7400 0.456 -71.3 2.55 178.1 0.153 179.2 0.618 -90.5
7500 0.474 -75.8 2.47 173.9 0.150 175.9 0.635 93.7
7600 0.491 -80.1 2.38 169.9 0.148 172.8 0.650 -97.0
7700 0.507 -84.2 2.30 165.9 0.145 169.6 0.664 -100.0
7800 0.521 -88.2 2.22 162.0 0.143 166.5 0.677 -103.1
7900 0.534 -82.0 2.15 158.2 0.141 163.6 0.689 -106.1
8000 0.547 -95.8 2.08 154.4 0.138 160.6 0.701 -108.9
8100 0.560 -99.3 2.00 150.7 0.136 157.7 0.712 -111.8
8200 0.571 -102.7 1.94 147.0 0.133 154.9 0.721 -114.5
8300 0.582 -106.0 1.87 143.4 0.131 152.1 0.729 -117.2
8400 0.501 -109.4 1.8 139.9 0.12% 149.2 0,738 -118.8
8500 0.599 -112.6 1.75 136.4 0.127 146.7 0.746 -122.3
8600 0.608 -115.8 1.69 133.0 0.125 143.9 0.752 -124.8
8700 0.615 -118.7 1.64 120.6 0.123 141.2 0.760 -127.3
8800 0.622 -121.6 1.59 126.3 0.120 138.9 0.765 -129.7
8900 0.627 -124.4 1.54 123.0 0.118 136.4 0.770 -132.0
8000 0.632 -127.3 1.49 119.7 0.117 133.8 0.774 -134.3
9100 0.637 -130.1 1.45 116.5 0.115 1314 0.779 -136.6
9200 0.641 -132.7 1.40 113.3 0.113 128.9 0.783 -138.8
9300 0.644 -135.3 1.36 110.2 0.112 126.6 0.786 -141.0
9400 0.647 -137.9 1.32 1071 0.110 124.2 0.789 -143.1
8500 0.649 -140.4 1.29 104.0 0.109 121.8 0.791 -145.2
9600 0.651 -143.0 1.25 101.0 0.107 119.6 0.793 -147.2
9700 0.653 -145.4 1.22 97.9 0.106 117.3 0.795 -149.2
8800 0.654 -147.8 1.19 94.9 0.105 114.8 0,797 -151.2
9900 0.654 -150.1 1.15 92.0 0.103 1125 0.79% -153.2
10000 0.654 -152.5 1.13 89.0 0.102 110.4 0.800 -155.1
S-Parameter Data Flles are availabls on-line at: www.celeritek.com
3236 Scott Boulevard Santa Clara, California 95054 Phone; (408) 986-5060 Fax: (408) 986-5095
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Application Circuit
Note: This schematic represents the topology of the application circuit recommended by Celeritek.

Recommended Bias Resistor Vaiues for D = 35 mA R Bias = (Vs - Vd} /1d

Supply Voltage (V) sV [ev [ 7v ] av | 1ov | 1av Vs O WA O vd

Rbias (R1 Dascription: 0805 1/8W 1%) |270 | 550 |84 | — —_ —_ R1 L1

Rbias (F1 Description: 1206 14W %) | — [ — | — [113n|ieen] —

Rbias (A1 Description: 121012W5%) | — | — | — | — | — [2000

RF IN RF QUT

Nots: Ablas provides OG blas stabllity over tsmperature. o_-(lu c!—o

Ref Designator | Vaiue | Description Slzs
c1,c2 1000 pF| MCH185A101JK 0805
. c3 1.0pF | VITR 1.0 uF 25V CER | 0805
2 CAP 0B05 X7R 10%
L] K L1 S6nH | Coilcraft 0603 CS5 10% | 0603
n - "F R1 RB;&s:(Vs-Vd}Hd 0805 / 1206 /1210
. ‘...;‘qa..;toat ‘.-‘“ C4 DNP (Do Not Place) N/A

3236 Scott Baulevard, Santa Clara, California 95054
QELEQ !rg Phone: (408) 986-5060 Fax: (408) 986-5035
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Physical Dimensions - SC Package {SQOT-89)
4,50 1.55
[ [0.1773 D [0.061]
1.73 [O?gi.:&] 0.38
——} [0.088] I—- —1 |* o018
4] I
i

do [ [ L ],

[0.016] zwnxu [0096] {o 051] [0.163)
0.99
[0.038]
[g'?g] —™ )‘ ‘
. 0.38
8, {uoss] [0.015] ™
0.76
[° "5] ™™ [0.030] DIMENSIONS IN MILLIMETERS
HNGHES]

MARKINGS:

WIOOKK = CELERITEK MODEL NO.

XXXXXX = WAFER LOT NO.

ZYYWW = DATE CODE (YRWEEK)

FIRST LETTER COUNTRY OF ORIGIN IF OTHER THAT USA

Physical Dimensions - BD (Bare Die)

RF
IN

450 m Caution: ESD Sensitive
Appropriate precautions in handling, packaging

RF and testing devices must be obsarved,

m B

[ )

Notes:
480 pm RF OUT bonding pad Is 75 pm x 155 pm.
il e All other pads are 75 pm x 75 um.

Ordering Information

The CGB7000 family of cascadeable gain block amplifiers are available in bare die form or in a SOT-89 package
Part Number. for Ordening Package

CGB7001-BD Bare die in GelPak

CGB7001-SC SOT-89 Surface mount package in tube or tape and reel
PB-CGB7001-SC Evaluation Board with SMA connectors for CGB7001-SC

For your local distributor: Richardson Electronics-Worldwide, Phone: 1-800-737-6937 or www.riwireless.reil.com

Celoritek reserves the right to make changes without further notica to any products herein. Geleritek makes no wamanty, representation or guarantee regarding the
suftability of lts products for any particular pumose, nor does Celeritek assume any liability arising out of the application or use of any product or circult, and specifically
disclaims any and al fiability, including without Emitation consequential or Incidental damages. “Typical® paramelers can and do vary in ditferent epplications. All operating
parameters, including “Typicals” must be validated for each customer application by customer’s technical expents. Celeritek does not convey any license under its patent
rights nor the rights of olhers. Celeritek products are not designed, intended, or authorized for use as components in systems intended for surgical implart into the body,
or other applications Intendad to support or sustain ife, or for any other application in which the tallure of the Celeritek product could create a situation where pessonal

and its officers, employees, subsidiaries, affifiates, and distributors harrnless against ab claims, costs, damages, and expenses, and reasonabla atiomney fess arising out
of, directly or indiractly, any claim of persohal injury or desth associated with such unintended or unauthorized uae, even if such claim alleges that Celerttel was nogiigent
regarding the design or manufacture of the part. Celeritek ie a registered traciemark of Coleriiek, inc. Celeritek, Inc. is an Equal Opportunity/Affirmative Action Employer.

3236 Scott Boufevard Santa Clara, California 95054 Phone: (408) 986-5060 Fax: (408) 986-5095
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S MAXIM

100MHz to 2500MHz, 45dB RF Detector
in a UCSP

|

E00PXVIN

General Description
The MAX4003 low-cost, low-power loganttamic ampifier ¢ Complete RF Detector

is designed fo detect the power levels of RF power

ampiifiers (PAs) operaling from 100MHz to 2500MHz. A ¢ Frequency Range from 100MHz to 25000Hz
typical dynamic range of 4508 makes this logarithumic ¢ Input Range of -S8dBV 1o -13dBYV

amplifier useful in a variety of wireless applications (45dBm to 0dBm inko 500)

inciuding cefiuiar handset PA conlrol, TSSI for wireless

terminal devices, and other ransmitier power measiure- 4 Fast Response: 70ns in 10d8 Steps

ments. This logarithmic amplifier provides much wider Low-Cusvent Consumplion: 5.9mA =
measirement range and supenar acowacy than typical ¢ B a Voc = 3.0V
diocde-based detectors. Excellent temperative siabifity is * 13pA (typ) Shutdown Current

achieved over the full operabng range of 40°C 10 +85°C. 4 avagaite in 8-Bup UCSP or 8-Pin uMAX and

The MAX4003 logarithmic ampiifier is a voltage mea- Thin QFN Packages

siring device with a typical signal range of -58dBV to

-130BY. The inpu signal is intemally AC-coupied by an Ordering Information
on-chip Spi- capacitor in series with a ZkQ resistance. DART TEMP RANGE PIN/BUMP- TOP
This highpass cmpllng. with a mnera}ar 16MHz, sets PACKAGE MARK
g;ﬂa’t SOWCEe mai‘%me;m.mj_ n‘e mxd‘#{‘& also MAX4003EBL-T -40°C to +85°C 8 UCSP-8 ABvY

features a power-on detay, which holds the detector MAX4003EUA  -40°C 1o +85°C 8 uMAX —
output {OUT) fow for appreximately Sus to ensure MAX4D03ETA-T  -40°C o +85°C 8 Thin QFN-EP ADG

gitchiess comtrolier oulput. . -
The MAXA003 i avcitable n an o pack Pin Configurations
age (UCSP™), an 8-pin pMAX package, and an 8-pn thin TOP VIEW TOP VIEW
(¥FN package. The device consumes 5.9mA wih a 3.0V (BUMPS N BATTOM}
supply and only 13uA when the device is in shutdown. _51 z 3
Applications wy G an] O ] vec
Rt -1y P P . P
Ceftular Handsets (TDMA, CDMA, GPRS, GSM) || TOE]Maoesa o
TSS! for Wireless Terminal Devices Bliwc, M08 ta]  GofE s]ne
Transmitter Power Measurement and Conirol — e ’:\ oz fe] BE
RSS! for Fiber Modules Clrdmy @y @B, A
ucsp
UCSF is a trademark of Maxim Integraled Products, Inc. Pin Configurations continued at end of data sheel.

Functional Diagram

M AXIMN Maxim integrated Products 1

For pricing, delivery, and ordering information, please contact Maximv/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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100MHz to 2500MHz, 45dB RF Detector

in a UCSP

ABSOLUTE MAXIMUM RATINGS

SHON, CLPF 1o GND..

OUT Short Circuit to GND ..., 10s
Continuous Power Dissipation (Ta = +70°C)
8-Bump UCSP {derate 4. 7mW/°C above +70°C)......... 379mw

8-Pin UIMAX (derate 4.5mW/°C above +70°C} ............. 362mwW
8-Pin Thin QFN (derate 24 4mW/°C above +70°C) ... 1851TmW
Operating Temperature Range ...........c..ovees -40°C to +85°C
Junction Temperature..................
Storage Temperature Hange ..., .
Lead Temperature {soldering, 108) ... +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanant damage !o the device. These are sifess ratings only, and functional
aperation of the device al thesa or any other conditions beyond those indlicalted in the operational sections of the specifications is not implied. Expesure to
absolute maximum rating conditions for extended periods may affect device rafiability.

DC ELECTRICAL CHARACTERISTICS

(Voo = 3.0V, VSAON = Voo, CoLpr = 0.1pF, Ta = -40°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Voo 27 50 v
VIAGR = 1.8V 59 10 mA
Suppiy Current | Voo = 5.0V
PRy ce ce VSTON = 0.8V 13 30 A
VBHDON = 3.0V 5 20
Shutdown Input Current FSADN SHON HA
VSADH = OV -0.01 5
Logic High Threshold Voltage VIH 1.8 v
Logic Low Threshold Yoltage VIL 0.8 v
DETECTOR OUTPUT
RFIN = 0dBm 1.45
Voliage Range v v
derang OUT TRFIN < -45dBm 0.36
Qutput Veltage in Shutdown Yout VSHON = QV 1 my
Output-Referred Noise fo =150kHzZ ] nvAHz
Smal+-Signal Bandwidth BW CcLpr = 150pF 8 MHz
Slew Rate Vout = 0.36V to 1.45V, Copr = 150pF 5 Vips

MAXIM
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100MHz to 2500MHz, 45dB RF Detector

AC ELECTRICAL CHARACTERISTICS
(Voo = 3.0V, VEIDN = Voo, Coupe = 0.1pF, jF = 100MHz 1o 2500MHz, Ta = -40°C to +85°C. Typical values are at Ta = +25°C,

unless otherwise noted.) (Note 1)

in a UCSP

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF Input Frequency Range fRF 100 2500 MHz
RF Input Voltage Range VRF (Note 2) -58 -13 dBv
Equivalent RF Input Pawar Range PRF With 502 termination (Naote 2) -45 Q dBm
frr = 100MHz, Ta = +25°C 228 25.5 28.2
L frRF = 100MHz 225 28.5
Logarithmic Slope Fr < S0OMHz e mv/dB
fRF = 1800MHz 200
fRF = 100MHz, TA = +25°C -62.3 -57 -51.7
Logarithmic Intercept py ~ |oAE = 10OMAz 64 2 1 gem
fRF = Q00MHz -57
tre = 1900MM2z -56
AFIN Input Impedance Bin 2 ka2
CIN 0.5 pfF

Note 1: All devices are 100% production tested at Ta = +25°C and are guaranteed by design for Ta = -40°C to +85°C as specified.
All production AC tests are done at 100MHz.
Note 2; Typical minimum and maximum range of the detector.

(Voe = VSATH = 3.0V, CoLPE = 0.1pF, Ta = +25°C, unless otherwise noted.)

OUTPUT VOLTAGE
ve. INPUT POWER [1MAX)
14 I 5
14 1§ 35H2 | g
|
14 256H;
12
1
= j/ 0.16Hz =
5 10
a " 1 >§
08 0.9GHz
04
04
-
02
050 4 W @ -0 0 W0

INPUT POWER idBm)

MAXILMN

NTPUT VOLTASE
vs. IMPUT POWER (UGSP)

KR wrl?

-4 -3 20 -0 0 0

INPUT POWER {dBm)

60 -50

ERACR (dB)

Typical Operating Characteristics

e, IWPUT POWER (. MAX)

‘ 8
2
\ 256Hz 2
196Hz l
il T
096z 01GH:
S0 40 30 @ 0 80
INPUT POWER {dBm)

E00OPXVIN
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100MHz to 2500MHz, 45dB RF Detector
in a UCSP

Vor = VEIEK = 3.0V, Coupr = C. 1y, Ta = +25°C, uniless atherwise moled. )

ERACR (d8)

vour (V)

Vout (V)

106 CONFORMANCE
vs. INPUT POWER (UGSP)

-50

40 30 -2 W0

INPUT POWER (dm)

Vour AND LOG CONFORMANCE
vs. INPUT POWER AT 0.96Hz (:MAX)

18 .\ Ml
16 ‘ 3
14 \ 2
12 1
10 ¢
18 / Tz 4850 4
/) Ta= 425°C —
06 } -2
// Ta = -40°C ---1-\\
04 Lae \‘ 3
02 -4
5 40 3 -2 0 1
INPUT POWER (B
Vaur ANG LOG CONFORMANGCE
vs. INPUT POWER AT 1.96Hz (UGSP)
AAXH0ET boc )0
18 { T T 4
15 Ta= 185
Ta=+25°C
14 2
Ta=-40°C
12 ; 1
14 0
T =+85°C
08 t } -1
Ta= +25°IC
06 + | -2
1/ Ty = -A0°C ‘
04 L ‘ 3
02 -4
50 40 W @@ M ¢ 10

INPUT POWER (dBm)

ERROR (dB}

ERROR (B)

Vour (V)

Vour ASD LDG CONFORMANCE
vs. INPUT POWER AT 6.18MHx [LMAX)
AL | 4 18
\ 3 16
\ 2 14
1 % o
a E 5w
Ty HE%C - 08
/| Tu=e5
/ 1
L/ Tho40C — 2 0f
3 04
ol
4 02
W 4 W 20 1 D W
INPUT POWER {dBim)
Your AMD LOG CONFORMANCE
vs. INPUT POWER AT 8.96Hz (UCSP)
MAS AR tachE
-!—— 4 14
3 15
2 14
1g 512
12 510
5 =
Tp = +85°C BT
4 ! -
V. Th=-40°C
g -2 06
j/ T;\=+2{)“C — 3 04
C L\ -
5 4 -0 20 -0 4 10
INPUT POWER: {dm)
Vour AND LOA CONFORMANCE
vs. INPUT POWER AT 2.56Hz (i MAX)
MAXA it 4 18
3 16
2 14
o~ 12
=
&a
0 g 510
\ “ 08
e o
e 2 '
f _
Ta=ADC _.\ 3 0.4
— 4 02
% -0 W w0 0 10
INPUT POWER {dBm)

Typical Operating Characileristics [conlinued)

Vour AND LOS CONFORMANCE
vs. PUT POWER AT 0.18Hz (UCSH)
RAAXAI toc)6 A
3
\ 1
0
Ta =+85°C y
/ Ta=+25°C
. i 2
Ty = -40°0 —
-3
-
-4
H 40 % W W 0 10
INPUT POWER: (dBim)
Your AND LOG CONFORMANCE
vs. INPUT POWER AT 1.96Hz [.MAX)
MAXAODA kil 4
|
Ta= +85°C Ty
T s 3
Ta= +25C
1 | 2
Ta=-40°C
1
o
T =85 1
Ty =425
i J 2
/’ Ta= 40°C
\H)
-4
50 40 -3 W -0 ¢ W
INPUT PGWER (d8m)
Vour ANR LOG CONFORMANCE
vs. IPUT POWER AT 2.56Hz (UCSP}
l RN cld 4
¥
I Tp=+85"C —
T T 3
Ta=+25°C
.
T |
\ 0
-1
/ Ta=+85C
! | -2
Ta=1+25C
// '|q * ; 3
=i Ty =40°C
-4
% 40 8 2 W0 0 1
INPUT POWER (dBm)

MAXIM

ERRDR (¢B)

ERROR (d8}
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100MHz to 2500MHz, 45dB RF Detector
in a UCSP

Typical Operating Characteristics {continued)

Voe = VEEEH = 30V, Coypr = 0. 1WF, Ta = +25°C, unless othenwise moted. )

31

29

24

27

L0G SLOPE [mV/dB)

26

25

kLl

32
3
30
pal
28
27

LOG SLOPE {m/dB)

26
25
k21

L0G INTERCEPT (dBm)

LOG SLOPE vs. FREGUENGY (LUMAX) 108 SLOPE vs. FREQUENGY (UGSP) LOG SLOPE vs. SUPPLY VOLTAGE (1UMAX)
= 3 B 32 T "
2 H 2 56H B
/1 [ Y T g
30 —
Ty = +85°C ——7/ 3 / /l 2 » el b
+ s 23 .
Ty B0 —] s Ty= 435G // 8 [
i <] £ ; A R S Sy L A
=
Ty =400 /} & | Y// £ = 196H2
@ 27 Ta=+25°C 7 ]
/ £ gl
/ % 25 0.9GHz
/ 25 /‘( \ —
4 pa— = < 25 -
= Th=-40°C - B 16H:
24 y bl :
0 g5 18 15 20 25 0 05 10 15 20 25 25 a0 35 40 45 50 55
FREQUENCY (GHz) FREQUENCY (GHz) Vg [V
108 SLOPE vs. SUPPLY VOLTAGE (UCSP) LOG INTERCEPT vs. FREQUENCY (MAX) LOG INTERCEPT vs. FREQUENCY (UCSP)
- -50 = 55 -
[ % 1 g g
256H & -5
b = 13 3 -5
N1 B w E
E E
il s W Th=+85°C = g -5
E -54 ! 5 \
| 19GHz [=} 'I;A = +25°C § "
~ __—-'-"_- E -55 \ ] E \\ Th=+25°C /
——— 016k g % N 2 5 —
| _— \ t P ‘// Ta = +85°C
-57 - = +BY y
| ] 5 / -80
0.5GHz [ Ta=-40°C
| 59 1 .
25 30 35 40 45 50 5% 0 05 10 15 a0 25 0 05 1.0 15 20 25
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100MHz to 2500MHz, 45dB RF Detector
in a UCSP
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Typical Operating Characteristics [continued)

(Voo = VEADN = 3.0V, CoupF = 0.1pF, Ta = +25°C, unless otherwise noted.)
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100MHz to 2500MHz, 45dB RF Detector
in a UCSP

Typical Operating Characteristics (continued)

(Ve = VBHDN = 3.0V, CcLpF = O.1pF, Ta = +25°C, unless ctherwise noted.)
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100MHz to 2500MHz, 45dB RF Detectlor

in a UCSP

Pin Description

The MAX4003 logarithmic amplifier comprises four
main amplifier/limiter stages, each with a small-signal
gain of 10dB. The output stage of each amplifierfiimiter
stage is applied to a fuli-wave rectifier (detector). A
detector stage also precedes the first stage. In total,
five detectors, each separated by 10dB, comprise the
logarithmic amplifier strip (see Functional Diagram).

A portion of the PA output power is coupled into RFIN
of the logarithrmic amplifier detector through a direction-
al coupler, and is applied to the logarithmic amplifier
strip. Each detector stage generates a rectified current,
and these currents are summed to form a legarithmic
function. The detected output is applied to a high-gain
transconductance (gm) stage, which is buffered and
then applied to OUT. OUT is applied to an ADC typical-
ly found in the baseband IG which, in turn, conlrols the

G‘:Laff CLPF GNDl

Figure 1. MAX4003 Typical Application Circuit

PIN
HMAX/ NAME DESCRIPTION
Thin QFN ucsp
1 Al RFIN | RF Input. Requires off-chip 5082 impadance match,
2 A2 SHON | Shutdown Input. A lagic LOW on SHDN shuts down the entire IC.
3,5 A3, C3 GND | Ground. Connect to PC board ground plane.
Lowpass Fitter Connection. Conngct external capacitor between CLPF and GND to set the
4 B3 CLPF )
contral-loop bandwidth,
— N.C. No Connection. Leave this pin unconnected or connect to GND.
cz2 ouT Detector Qutput. Cormnect this buffer output 1o baseband ADC,
Supply Voltage. Bypass with capacitor as close to the pin as possible. The bypass capacitar
8 B1,Ct1 Voo ) ) !
must not share its ground vias with any other branches.
Detalled Description PA biasing with its DAC output (Figure 1).

In a control loop, the detector output voltage range is
approximately 0.36V for the minimum input signal,
-45¢iBm, to 1.45V at the maximum input range, 0dBm.
The logarithmic intercept of the detector ouiput with
respect to the RF input can be obtained by drawing a
best fit line of the Output Voltage vs. RF Input Power
graph. The logarithmic siope is defined as the change
in the detector output vs. the change in RF input. The
MAX4003 slope at low frequencies is approximately
25.5mV/dB. Variation in temperature and supply volt-
age does not aller the siope significantly, as shown in
the Typical Operating Characteristics.

Applications Information

Filter Capacitor and Transient Response
in general, the choice of filter only partially determines
the time-domain response of a PA detector loop.
However, some simple conventions may be applied to
discuss transient response. A large filter capacitor,
CcLpr. dominates time-domain response, but the locp
bandwidth remains a factor of the PA gain-control range
{see Typical Operating Characteristics). The bandwidth
is maximized at power oulputs near the center of the
PA's range and minimized at the low and high power lev-
els, when the slope of the gain control curve is lowest.

A smaller valued CcipF results in an increased-loop
bandwidth inversely proportional to the capacitor value.
Inherent phase lag in the PA's control path, usually
caused by parasitics at the OUT pin, ultimately results
in the addition of complex poles in the AC loop equa-
tion. To avoid this secondary effect, experimentally
determine the lowest usable CoLprF for the power ampli-

MAXIM
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100MHz to 2500MHz, 45dB RF Detector

fier of interest. This requires full consideration of the
intricacies of the PA detector contral funclion. The
warst-case condition, where the PA output is smallest
{(gain function is steepest), should be used because the
PA controt function is nonlinear. An additional zero can
be added to improve loop dynamics by placing a resis-
tor in series with CcLPF.

Waveform Considerations
Although the input level of the MAX4003 is specified in
dBm, the iogarithmic amplifier actually responds to rec-
tified voltage signals rather than a true RMS power. It is
important to realize that input signals with identical root-
mean-square power but with unique waveforms result
in different logarithmic outputs.

Differing stgnal wavefarms result in either an upward or
downward shift in the logarithmic intercept. However,
the iogarithmic siope remains the same.

Layout Considerations
As with any RF circuit, the MAX4003 circuit layout
affects performance. To ensure maximum power trans-
fer between 5041 sources and the MAX4003 input, suit-
able matching networks should be implemented, The
Vci input should be bypassed as close as possible to

in a UCSP

UCSP Reliablility

The UCSP represents a unique package that greatly
reduces board space compared (o other packages.
UCSP reliabitity is integrally linked to the user's assem-
bly methods, circuit board material, and usage environ-
ment. The user shoutd closely review these areas when
considering use of a UCSP. This form factor may not
perform equally to a packaged product through tradi-
tional mechanical reliability tests. Performance through
operating life test and moisture resistance remains
uncompromised as it is primarily determined by the
wafer fabrication process. Mechanical stress perfor-
mance is a greater consideration for a UCSP. UCSP
solder joint contact integrity must be considered since
the package is attached through direct solder contact
to the user's PC board. Testing done to characterize
the UCSP reliability performance shows that it can per-
form reliably through environmental stresses. Results of
environmental stress tests and additicnal usage data
and recommendations are detailed in the UCSP
application note found on Maxim's website,
wWwWw.maxim-ic.com.

the device with multiple vias connecting the capacitor Chip Information
o the ground plane. TRANSISTOR COUNT: 358
Pin Configurations {continued)
TOP VIEW

rrn [T ' (2] vec

L1 1 ja Ll

T 1 R I £ 11

o o] o 5] Gno
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100MHz to 2500MHz, 45dB RF Detector

in a UCSP

Package Information

{The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,

go to www.maxim-ic.com/packages )
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4. SEETS JEDEC WMO-187C-AA
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Package Information {continued)

(The package drawing(s} in this data sheet may not reflect the most current specifications. For the latest package ouiline information,
goto
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Package Information {continued)
(The package drawing(s) in this data sheet may nat reflect the mast current specifications. For the latest package outline information,

go 1o www. maxim-ic.com/packages )
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LM339, LM239, LM2901,
LM2901V, NCV2901,
MC3302

Single Supply Quad
Comparators

These comparators are designed for use in level detection, low-level
sensing and memory applications in consumer, automotive, and
industrial electronic applications.

Features

® Single or Split Supply Operation

® Low Input Bias Current: 25 nA (Typ)

* Low Input Offset Current: £5.0 nA (Typ)

* Low Input Offset Voltage

® Input Common Mode Voltage Range to GND

& Low Output Saturation Voltage: 130 mV (Typ) @ 4.0 mA

e TTL and CMOS Compatible

® ESD Clamps on the Inputs Increase Reliability without Affecting
Device Operation

& NCV Prefix for Automotive and Other Applications Requiring Site
and Control Changes

® Pb-Free Packages are Available*

*For additional information on our Pb—Free sirategy and soldering detaits, please
download the ON Semiconductor Soldering and Mounting Techniques
Reference Manual, SOLDERRM/D.

& Semiconductor Components Industries, LLC, 2006 1
March, 2006 ~ Rev. 18

ON Samiconductor*

http://fonsemi.com

SOIC-14
D SUFFIX
CASE 751A

14 «
1
PDIP-14
N, P SUFFIX
CASE 646
14
1
14 ®
1

TSSOP-14
DTB SUFFIX
CASE 548G

PIN CONNECTIONS

\_J
Outpt 2 [ 1] 4] Output 3

Output 1 [ 2] 13 ] Output 4
Vec EJ>| 12} GND

- hput 1 [4] 1] + Input 4

+inpat 1 75| o ] - Input 4

- tnput 2 {6 (o | + Input 3

:b* _@:-mputa

+ Input 2 E
(Top View)

ORDERING INFORMATION
See detalled ordaring and shipping information In the package
dimensions saction on page 6 of this data sheet.

DEVICE MARKING INFORMATION

See general marking information in the device marking
saction on page B of this data sheat.

Publication Order Number;
LM339/D
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LM339, LM239, LM2901, LM2901V, NCV2901, MC3302

MAXIMUM RATINGS
Rating Symbol Value Unit
FPower Supply Voltage Vee Vde
£ M239/AM339/LM2801, V +36 or £18
MC3302 +30 or +15
Input Differantial Voltage Range VioR Vde
LM239/4 M3391.M2301, V 36
MC3302 30
Input Cornmon Made Voitage Range Vicmr -0.3 to Ve Vdc
Qutput Short Circuit to Ground (Note 1) lge Continuous
Power Dissipation @ Ty = 25°C Pp
Plastic Package 1.0 W
Derate above 25°C HRaga 8.0 mw/C
Junction Temperature Ty 150 °C
Operating Ambient Temperature Range Ta °C
LM239 ~25 to +85
MC3302 -40 to +85
-40 to +105
2901
ngow NCV2901 49 o +125
: 0to +70
LM338
Storage Temperature Range Tag =65 to +150 °C
ESD Protection at any Pin {Note 2) Vesp v
Human Body Model 1500
Machine Model 200

Maximum ratings are those values beyond which device damage can occur. Maximum ratings applied to the device are individual stress limit

values (not normal operating conditions) and are not valid simultanecusly. If these limits are exceeded, device functional operation is not implied,

damage may occur and reliability may be affected.

1. The maximum output current may be as high as 20 mA, independent of the magnitude of V. Qutput short circuits to Ve can cause excessive
heating and eventual destruction.

2. Vgsp mating for NCVISC devices is: Human Body Model — 2000 V; Machine Model - 200 V.

Vee § $ +Input -hpt P P Output
P p
Ny
4
“Lenp )

NOTE: Diagram shown is for 1 comparator.

Figure 4. Circuit Schematic

" http:flensemi.com
2



86
LM339, LM239, LM2901, LM2301V, NCV2901, MC3302

ELECTRICAL CHARACTERISTICS (Vcc = +5.0 Vdg, Ty = +25°C, unlass otherwiss noted)

LM2901/2001V/
LM239/339 NCV2801 MC3302
Characteristic Symbol | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Unit
Input Offset Voltage (Note 4) Vio - 12.0 | 15.0 - 120 | #7.0 - 3.0 | 120 | mVde
Input Bias Current (Notes 4, 5) [T - 25 250 - 25 250 - 25 500 nA
{Output in Analog Range)
Input Offset Current (Note 4) lio - 5.0 | 50 - 50 | 50 - 13.0 | +100 | nA
Input Common Mode Voltage Ranga Viemr 1] - Vee 0 - Vee 0 - Vee 1
-1.5 ~1.5 -1.5
Supply Current lce mA
Ry = == {For All Comparators)} - (1] 20 - 0.8 20 - 08 20
Ry = =, Ve = 30 Vde - 1.0 2.5 - 1.0 25 - 1.0 25
Veitage Gain AyoL 50 200 - 25 100 - 25 100 - VimV
Ry 2 15 k&, Ve = 15 Vde
Large Signal Responsa Time - - 300 -~ - 300 - - 300 - ns
V) = TTL Logic Swing,
Vief = 1.4 Vdo, Vi = 5.0 Vdc,
R =5.1kQ
Response Time (Note 6} - - 13 - - 13 - - 1.3 - us
Vre = 5.0 Vdc, R = 5.1 k&2
Qutput Sink Current Igink 6.0 16 - 6.0 18 - 6.0 16 - mA
Vi(-) = +1.0 Vdc, Vi(+) = 0,
Vo< 1.5 Vde
Saturation Voltage Viat - 130 | 400 - 130 | 400 - 130 500 myv
V(=) 2 +1.0 Vdc, Vi{+) = 0,
bsink < 4.0 mA,
Output Leakage Current faL - 0. - - 0.1 - - 0.1 - nA
Vi{+) > +1.0 Vde, Vi(-) = 0,
Vg = +5.0 Vdc

. (EM239) Tigy = =256°C, Thgp = +85°
(EM339) Tyo = 0°C, Tiygn = +70°C
(MC3302) Tioy = =40°C, Tpign = +85°C
{LM2801) Fio = ~40°C, Tyign = +105°
(LM2801V & NCV2901) Tiow = ~40°C, Trygy = +125°C
NCV2901 is qualified for attomotive use,
- At the output switch point, Vg = 1.4 Vdc, Rg < 100 £ 5.0 Vdc < Ve < 30 Vdc, with the inputs over the full common mode range
{0 Vdc to Vo —1.5 Vdc).
. The bias current flows out of the inputs due to the PNP input stage. This current is virtually constant, independent of the output state.
. The response time speacified is for a 100 mV input step with 5.0 mV overdrive. For larger signals, 300 ns is typical.

 httpionsemicom
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LM339, LM239, LM2901, LM2901V, NCV2901, MC3302

PERFORMANCE CHARACTERISTICS (Ve = #5.0 Vdg, Ta = Tigw to Thigh [Note 71}

B7

LM2901/2001V/
LM239/339 NCV29801 MC3302
Characteristic Symbol | Min { Typ { Max | Min | Typ | Max | Min | Typ | Max | Unit
Input Offset Voltage (Note 8) Vio - - 5.0 - - 15 - - +#0 | mvVde
Input Bias Current {Naotes 8, §) [ - - 400 - - 500 - - 1000 | nA
{Output in Analog Range)
input Offset Current {Note 8) ho - - | +150 - - 1200 - - 1300 | nA
input Common Mode Voltage Range VicMR 0 - Vee 0 - Vee 0 - Vee v
-2.0 =20 -20
Saturation Voltage Veat - - 700 - - 700 - - 700 my
V(=) 2 +1.0 Vdc, Vi(+) = 0,
lgink < 4.0 mA
Output Leakage Current loL - - 1.0 - - 1.0 - - 1.0 pA
Vi(+} 2 +1.0 Vdc, Vi(-) =0,
Vo =30 Vdc
Differential Input Voltage Vio - - Veo - - Vee - - Vee | Vde
All Vy >0 Vde

7. (LM239) Ty, = ~25°C, Trign = +85°
(LM339) Tie = 0°C, Thigh = +70°C
(MC2302) Ty = ~40°C Thigh = +85°C
(LM2901) Tigw = —40°C, Thigh = +105°
(LM2S01V & NCV2901) Ty = —40°C, Thigh = +125°C
NCV2901 is qualified for attomotive uss.

8. At the output swilch point, Vo = 1.4 Vdc, Rs < 100 & 5.0 Vdc < Vee < 30 Vdc, with the inputs over the full common made range

{0 Vde to Ve 1.5 Vide).

9. The bias current flows out of the inputs due to the PNP input stage. This current is virtually constant, mdependent of the output state.
10.The response tima specified is for a 100 mV input step with 5.0 mV overdrive. For larger signals, 300 ns is typical,

+ Vcc
R3
10k
Vi ~ 10k
Rret b—o Vo
+ Voo 0— A +
R
v,e, 1.0M
o o YRt
™ R+ RI
i R3 = R1// R/ / R2
_R1//Rey

V,
" R1/ R + R2 Voiman -~ Vogmn
R2 = Fref//RI

Figure 2. inverting Comparator
with Hysteresis

oM

R2 = F1/{ Ryg

Ve RY
ret = R+ R1

Amount of Hysleresis Vy

R2
Yi= o hg [Voma = Vogin]

Figure 3. Noninverting Comparator
with Hysteresis

hetp:flonsemi.com
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LM339, LM239, LM2901, LM2301V, NCV2901, MC3302

Typical Characteristics

(Voo = 15 Vde, Ty = +25°C (each comparator) uniess otherwise nated.)

48
/ i 42 I
P E % Tae°C M == W
/ 2 ——"‘-‘?.\:25"6 --"""'——-_
é %0 | I,
24 — Ta= +125°C
-~
—a 2 18 =]
,’/ g 12
o
- &0
0
-50 -2% 0 25 50 75 100 125 ] 406 806 12 16 N A 28 32
Ta, AMBIENT TEMPERATURE (°C) Voo, POWER SUPPLY VOLTAGE (Vdc)
Figure 4. Normalized Input Offset Voltage Figure 5. input Bias Current
8.0
E 7o Tp = +26°C
% 60 Ta = -55°C
& 50 7
s / Ta = +125°C
5 40 y
E 38 r/
S /)
o 20 / re
p 7/ .
’ "
g LA
i} 100 200 300 400 500
Vigr, GUTPUT SATURATION VOLTAGE (mV)
Figure &. Output Sink Current versus
Output Saturation Voltage
Ve Voo =40V
10k
100k 9
Rs Hl.. L
Vin ‘
Vla1 o—
R v
= e cc
il L

Rg = Source Resistance

T

Ri = Rg T2
Ti=T2=068RC
Lo Dovi Vee :s'i 72
ogIic avice f=0
9 CluF)
CMOS [1/4 MC14001} +15 100 R2=R3=R4
TTL |14 MC7400 +5.0 10 B =~ R2IRI IR

Figure 7. Driving Logic

Figure 8. Squarewave Oscillator
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LM339, LM239, LM2901, LM23901V, NCV2901, MC3302

APPLICATIONS INFORMATION

These quad comparators feature high gain, wide
bandwidth characteristics. This gives the device oscillation
tendencies if the oulputs are capacitively coupled to the
inputs via stray capacitance, This oscillation manifests itself
during output transitions (Vo to Vay). To alleviate this
situation input resistors < 10 kQ should be used. The

+18V

addition of positive feedback (< 10 mV) is also
recommended. It is good design practice to ground all
unused input pins.

Differential input voltages may be larger than supply
voliages without damaging the comparator’s inputs.
Voltages more negative than ~300 mV should not be used.

10k Vinmin) = 0.4 V peak for 1% phase distortion {A8).
Vo Vi Vinimin)
4 Voo 9
15k 10M -
R3 L
i 2 10k
= ——oV
. . . Vin  Veg T 1
D1 prevents input frem going negative by more than 0.6V, ,
R1 + R2=R3 £ Vo ~ f 8
R3< ™ for smal errori i ) Vee e a0
<0 @ITO¥ in Zér0 crossing Vee Bl =
Figure 9. Zero Crossing Detector Figure 10. Zera Crossing Dstector
{Single Supply) {Split Supplies)
ORDERING INFORMATION
Device Package Shipping®
LM238D SOIC-14 55 Units/Tube
LM233DG S0IC-14 55 Units/Tube
{Pb—Frae)
LM238DR2 SOIC-14 2500 Units/Tape & Res|
LM239DR2G S0IC-14 2500 Units/Tape & Resl
(Pb—Free)
LM235DTBR2 TSSOP-14* 2500 Units/Tape & Reel
LM239DTBR2G TSSOP-14* 2500 Units/Tape & Reel!
LLM239N PDIP-14 25 Units/Rail
LM239NG PDIP-14 25 Units/Rail
{Pb-Free)
LM339D SOIC-14 55 Units/Tube
LM338DG SOIC-14 55 Units/Tube
(Pb-Free)
LM339DR2 SQIC-14 25040 Units/Tape & Ree!
LM339DR2G SOIC-14 2500 Units/Tape & Reel
{Pb-Free)
LM339DTBR2 TSS0OP-14* 2500 Units/Tape & Resl
LM333DTBR2G TSSOP-14* 2500 Units/Tape & Resl

tFor information on tape and reel specifications, including part orientation and tape sizes, pleass refer to aur Tape and Ree! Packaging

Specifications Brochure, BRDS011/D.
*This package is inherently Pb—Free.

 http:ffonsemicom
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LM339, LM239, 1L.M2901, LM2901V, NCV2901, MC3302

%0

ORDERING INFORMATION
Device Package Shipping?
LM338N PDIP-14 25 Units/Rail
LM339NG PDIP-14 25 Units/Rail
(Pb—Free)
LM2901D SOIC-14 55 Units/Rail
LM23801DG SOIC-14 55 Units/Rail
{Pb-Free)
LM2801DR2 S0IC-14 2500 Units/Tape & Resl
LM2501DR2G SOIC—14 2500 Units/Tape & Reel
(Fb—Free)
LM2801DTBR2 TSSOP-14* 2500 Units/Tape & Reel
LM2901DTBR2G TSSOP-14* 2500 Units/Tape & Reel
LM2901N PDIP-14 25 Units/Rail
LM2S01NG PODIP-14 25 Units/Rail
(Pb~Free)
LM2801VD S0IC-14 55 Units/Tube
LM2901VvDG SOIC-14 55 Units/Tube
(Pb-Free)
LM2001VDR2 SOIC—14 2500 Units/Tape & Reel
LM2301VDR2G SOIC~14 2500 Units/Tape & Real
{Pb~Free}
LM2801VDTBR2 TSSOP-14* 2500 Units/Tape & Reel
LM2801VDTBR2G TSSOP-14* 2500 Units/Tape & Reel
LM2801VN PDIP-14 25 Units/Rail
LM2301VNG PDIP-14 25 Units/Rail
(Pb-Free)
NCV2901DR2 S0IC-14 2500 Units/Tape & Reel
NCV2901DR2G SOIC-14 2500 Units/Tape & Reel
(Pb~Free)
MC3302D SOIC~14 55 Unite/Tube
MC3302DG SOIC-14 55 Units/Tube
(Pb-Free)
MC3302DR2 SOIC-14 2500 Units/Tape & Reel
MC3302DR2G S0IC-14 2500 Units/Tape & Resl
{Pb-Free)
MC3302DTBR2 TSSOP-14* 2500 Units/Tape & Reel
MC33020TBR2G TSS0OP-14* 2500 Units/Tape & Resl
MC3302P PDIP-14 25 Units/Rail
MC3302PG PDIP-14 25 Units/Rait
{Pb~Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specifications Brochure, BRD3011/D.
*“This package is inherently Pb~Free.

hitp:/lonsemt.com
7
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MARKING DIAGRAMS

PDIP-14
N, P SUFFIX
CASE 846

Yanaaaaaananana

LM2901N LM2901VN MC3302P
O AWLYYWWG QO  AWLYYWWG O AWLYYWWG

MY YYVYYY Y 1

Yaaaaaaniaaanantt

EM339N LM23SN
0O AWLYYWWG O  AWLYYWWG

SOIC-14
D SUFFIX
CASE 751A
14 14 “OAAARRR “RAARAAR 14
| K ‘. | o .
. LM339DG f LM239DG . LM2301DG - LM2901VDG F MC3302DG
o AWLYWW o AWLYWW o AWLYWW o AWLYWW o AWLYWW

WHEHITEEE WUUUEEY WHEUCUUUE {HUFOEEE FUUUOUHE

TESOP-14
DTB SUFFIX
CASE 248G
«AAAAAAR 14 “HARAAAR 14 14 fiAAARA
239 339 2901 23‘?1 3302
ALYW » ALYW » ALYW = ALYW = ALYW a
o . [*] . o . o . -] .
LEELEL] " LEEELEL 1 LR
A = Assembly Location
WL, L = Waler Lot
YY.Y = Yesr

WW, W = Work Waek
Gors =Pb-Free Package
(Note: Microdot may ba in sither location)
*This marking diagram also applies to NCV2901.
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PACKAGE DIMENSIONS

PDIP-14

P SUFFIX
CASE 646-06
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NOTES:

1. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5M, 1882

2, CONTROLLING DIMENSION: INCH.

3. DIMENSION L TO CENTER OF LEADS
WHEN FORMED PARALLEL.

4. DIMENSION B DOES NOT INCLUDE

MOLD FLASH.
5. ROUNDED CORNERS OPTHONAL.
INCHES | MILLIMETERS
DIN| MIN | BAX | MIN | MAX
A 10715 [0770 | 1816 | 18,80 |
B | 0240 | 0260 | 610 | 650
€ [ 0145 [ 0185 | 368 | 4568
D | 0075 | 0.021 | 038 | 053 |
F | podo [oofo | 102 1 178
G | 0.100BSC 2.54 BSC
W | 0057 [0.085 | 132 [ 241
J [ 0008 [0015 [ 020 | 03 |
K 6115 [0136 | 297 | 343
L | 0200 [ 0310 | 737 | 7.67
M| —— | 1 -—1 1c*
N | 0015 10938 | 038 | 101
NOTES:

1. DIMENSIONING AN TOLERANCING PER

AMSE Y 14.5M, 1982

2, CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.

4. MAXIMUM MOLD PROTRUSION D.15 (0.008}

PER SIDE.

5. DIMENSION D QOES NOT INCLUDE
DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.127
(0.005) TOTAL IN EXCESS OF THE D
DIMENSION AT MAXIMUM MATERIAL
CONDITICN.

MILLIMETERS| _ INCHES

| MILLIMETE]
| DM MIN | MAX [ MIN : MAX |
A | 855 | 875 [0337 {0.344
B | 380 | 400 |0150 | 0157
c| 135 | 175 10054 {0068
D | 035 o490 {0014 {DOtD
F [ 040 [ 126 0016 | 0.040 |
| 6 | 1.27BSC 0,050 BSC
3 019 | c.25 {0068 [0.000
K| 040 | 025 {0.004 [0.009
)_“ OD Tn nn ID
P_| 586 | 5.26 0228 [0.244
R | 0256 | 050 jpgio [ 0018
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PACKAGE DIMENSIONS
TSSOP-14
DTB SUFFIX
CASE 948G~01
ISSUE A

14% K REF N?Tgﬁ;a:ﬂoums AND TOLERANGING PER

—'I "‘_‘Q}l 010 {0.004)@] Tl u @I v ®| 2. g’éﬂmcﬁﬁﬁéﬁheustow MILLIMETER
[o]oss pos[T]U ©) B ROTRUSIONS Ok GATE BUke

T H H H H H H H MOLD FLASH OR GATE BURRS SHALL NOT
EXCEED 0.15 (0.006) PER SIDE.
14 ]

[2x 172
INTERLEAD FLASH DR PROTRUSION SHALL

N
0.25 {U-U‘U}I 4. DIMENSION B DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION,
M NOT EXCEED 0.25 (0.010) PER SiDE.
B — 5. DIMENSION K DOES NOT INCLLIDE DAMBAR

- - PROTRUSION. ALLOWABLE DAMBAR
P 1 Fu-] N PROTRUSION SHALL BE 0.08 {0.003} TOTAL

IOENT. | F I__ IN EXCESS OF THE K DIMENSION AT

MAXIMUM MATERIAL CONEHTION.
6. TERMINAL NUMBERS ARE SHOWN FOR
DETAIL £ REFERENCE ONLY.
7. DIMENSION A AND B ARE TO BE
DETERMINED AT DATUM PLANE —W-_

(] 015 0008 T[U ®] e A el —-I K r'— uu.uus;zgg INCHES
it M [ WAX | MIN | MAX
L K1l 480 [ 5.10 [5,193 Jo.200
4.30 | 450 [068 fa.377
—-T920] - lo047
.05 | 015 16002 10.006
850 [a75 Jo.ogn [0.030
65 BSC | 0.096 BSC
50| 0.60 [0.020 [0.024
.09 | 0.20 [0.004 [0C08
0.09 10,96 10,004 [0.006 ]

—T_ SECTION N-N
0.19 1 "0.30 [0.007 Jo.012

I i | | Fws

CW ._;JJ lt) 0.19 {025 [o.00? [0e10
s T R
Tt D G +—H  DETAILE

J A

Ei- X (xS w0 ol jwi-
=]
&

ON Samiconductor and J are registared trademarks of Semiconductor Components industries, LLG {SCILLE). SCILLC reserves the right to make changes without further notice
to ahy products herain. SCILL.C makes no wamanty, org e riing the suitability of its products for any particuiar purpose, nor doss SGILLG assume any Hebility
arising out of the application or usa of sry product of clrcuit, and specifically disclaims eny and ail llabilky, including without limitation spesiai, consequenba) or incidental damages.
“Typica!” paremeters which may b provided in SCILLC data sheeis andfor spedifications can and do vary In diffsrert applications and actug! performance may vary over time. Al
oparating parameters, indluding “Typicala™ mus! be validsiad for stch customer appllcation hy customer's technical sxperts. SCILLC does not comrvey any lloanee under s patent rights
not the rights of others. SCILLC procucts are not designed, intsnded, or authonized for 1se as components in Systems intended for surgical implant inta the body, or other appiications
Inteaded to support or sustain lifa, or for any other application in which the failure of the SGILLG product couid create & skuation whers perscnal injury or death may occur. Shoukl
Buyer purchese or use SCHL L C pmducts for any such unimended o unauthorized application, Buyer shall Indexnnify and hoid SCILLC and its officers, emplovees, subsldiaries, affllates,
and distributors harmisss against alf clakns, costs, damages, and expenses, and reasonable attorhey feas arising out of, directly or Indirectly, any ctaim of personal injury or death
assoclated with such unintended of unauthorized wse, aven I such claim alleges that SCILLC was negligant regarding the design or manufacture of tha part. SCILLC Is an Equal
Opportunity/Affirmative Action Employer. This lterature is subject 1o al applicable copyright laws and Is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFWLLMENT: N. Amarican Technical Support: 800-282-8855 Toll Fres
Literature Distribution Cantar for ON Semicanductor USA/Canada
P.C. Box 61312, Phoenix, Arizona 85082- 1312 USA
Phone: 460-828~7710 or 800-344-3860 Toll Free USA/Canada Japan: ON Semiconductor, Japan Customer Focus Center
Fax: 480828~ 7708 or 800-344-3867 Toll Free USA/Canada 2-8-1 Kamimaguro, Meguro-ku, Tokyo, Japan 1530051
Emall: orderiit@onssmi.com Phone; 81-3-5773-3850

ON Semiconductor Website: hitpZonsemi.com
Order Literaturs: hitp:/fwww. onsemicomAttorder

For additiona! information, pleass contact your
local Saies Reprasentative.

© LM339/D



94

MAEUINA

,liﬂl‘i?lﬁi‘:lzd‘iztlll Wireless

M1 setup RBMITIFEUABIKIS UL Wirdess a3znsinh b1 untsnamouldan dlums
A3 1932111183 Wireless 13%38099M3 Setup 1P address 1t Subnet mask WAiA30IVOIRI AL
i aiaresesdos Setup IP address 112 Subnet mask MAUAUALINLAI Access Point (Haf1
7211403 Access Point ¥83 D-Link DWL-2000AP+ 119 IP address A0 192.168.0.50 ) IP address
o 1471# Setuplwii 161.246.18.111 Subnet mask :255.255.255.0 itevziil¥mouiamesiadd

o’ o A L 1]
HAZAIT U IFOURBHIUTZ LY Wireless 18

Interae? Pratarol {100 Pioperhes

{ Ganerat

I this capabilty. Otherwise, you need to atk your natwork adminsliator for

YwmpllPsd&mmmmbdyiywmml:upwls 1
the sppopriste IP saltings. :

€ Obtain an P address sutomaticaly
() Uss the tokowing [P address: :
'P mw. e _—

Subnet mask:

R R T PRt I BUR S 1
{& Usn the followng DNS server addresses:
Pretaimsd DN sesver P i

Altemnais DNS server: P

4
71U 9.1 M3 Setup IP address 1182 Subnet mask

& 4 4 ' a )
FadoTlzilums setup Womnsoude szvinglnsasunng Taunsld Setp Wizard
, = & dw oy -4 R
489 D-Link DWL-2000AP+ fhudnmanilanludeans software Faeeiihums setup Aindosdadaf
» ¥
AAABALAT Access Point #2081 LAN dM5UMY setup NYUABUAYI
o
] o oo . . Q. A
1. ymsidouait Power NAUAS Wircless Access Point w%’aumtﬁunﬂw LAN W03

J 1 N . ol iy - L4
(FOUAOTEH I Wireless Access Point nmﬂ?mﬂ'ﬂnmmai



95

3

3119 7.2 MIAMAIATD Wirel

3

ess Access Point

2 iiefensduudoruds SuimsAE Witeless Access Point 9uuiniiila Web
Browser %gum 1ﬂﬁ Microsoft Internet Explorer 'i]m'lfuﬁﬁnﬁlS'Z.lé&O.SO {IP Address ¥81 Wireless
Access Point ) T1liga Address nugludafin Eater naan miufoeil Windows i#na Tnatauwn o
User name 1iag password @151 Wireless Access Point 984 D-Link ﬁnﬁqunznﬁmaanm i)zviifh

r ¥ of
User name (¥ admin 1 143 password #iiftlou admin Talluses User name llﬁ‘dﬁﬂﬁﬂﬂn OK

L 1]

v M B, e e e @ e, L B 2l
A9 k0w ) e $e by

Coomect 9. 5, 050 21 ]

W 00N
L il o ‘
T,
_ Eeber vy pemoos
st U BN
) Cbwrarg g N 1R S0 58 ... » W s

< LW
71 2.3 MIAIATI Wireless Access Point

s b o ¥ = .
3. 1TWYNT Setup YU n TAAANT Setup Wircless



96

The setup wizard will guide you through the process of configuring the unit. Please
w ¢ click om the hution helow te start.

zﬂﬁ 1.4 M5 Setup Wircless Y93 Wireless Access Point
' ¥ 1
4. W10 Sctup Wireless 9318011 08191108A 137192/ 4 Sumaulunis Sewp o nlfou
2 4 4 4 ot '
n1sAI¥e SSID (Guthi'lmmmmszun Wireless) U@2 Channet, Authentication (setup mu;ﬂtﬁa

a 4 A [ : o o : o
tlosfuniosdusun1Flussuudeadu), dmsidisiadoyn, Password nd1w10uf na Apply

SRR T T T TEY

AP Name : | DWL-2000AP+
S5SIC : [ LAB_TEST

Channe| :Ih

Authentication
WEP

WEP Encryplion : it W
WEP Mode HEX
Keyt

Key2

Key3 :

1 »
7UM 2.5 uanatuaeulunii Sewp YB3 Wireless Access Point

5. wil198 LAN 2211un13 Setup iWen/aons19es IP address 112z Subnet mask 93

»
- . o LY ]
Wireless Access Point HA391AUUN NA Apply
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LANIP O Dynamic IP Address
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1 H é 1
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Honeywell

SPDT Absorptive RF Switch

Features

High Isclation Of > 40 dB @ 2 GHz

Low Insertion Loss Of 1.1dB @ 2 GHz
DC To 4GHz Operating Frequency
Integrated CMOS Conirol Logic
Integrated ESD Protection on Digital /O
Single Positive Supply Voltage

Ultra Small VQFN Packaging
Impedance matched for 50 Ohm systems

Product Description

The Honeywell HRF-SW1000 is a high performance
single pole double throw (SPDT) absormptive RF switch
that is ideal for use in wireless basestation and handset
applications that require minimum power and minimum

insertion loss.

The HRF-SW1000 is manufactured with Honeywell's
patented Sificon On Insulator (SO} CMOS technology,
which provides the performance of GaAs with the
economy and integration capabilities of conventional

CMOS technology.

RF Electrical Specifications @ + 25°C
Results @ Vdd=5.0 =/- 10%, Vss = 0 unless otherwise stated, Z;=50 ohms
Contact Honeywell for relative performance at other supply configurations

HRF-SW1000 in VQFN Package

Parameter Test Condition Frequency - | Minimum | Typical Maximum | Units
insertion Loss* DC - 0.5 GHz 09 14 dB
2.0GHz 1.1 1.6 dB
3.0 GHz 1.3 2.2 dB
Isolation* DC - 0.5 GHz 52 55 dB
20GHz 45 49 dB
3.0 GHz 36 41 dB
VSWR* DC -~ 0.5 GHz 141 Ratio
2.0 GHz 1.2:1 Ratig
3.0 GHz 1.2:1 1.311 Ratic
1dB Compression* Input Power
Vss=Gnd 1.0 GHz 21 dBm
Vss= -3 1.0 GHz 29 dBm
Input 1P3* Twoe-Tone Inputs Up To + 5 dBm
Vss=Gnd 20GHz a5 dBm
Vss= -3 2.0GHz 35 dBm
Trige, Tiall* 10% To 90% 10 nS
Ton, Toff 50% CnH To 90%/10%Rf 20 nS
Transients In-Band 10 mv
‘Guaranteed by design
Woeb Site: www.mysoiservices.com Honeywell
Emall: mysolservices@honeywell.com Solid State Electronics Center
412001 State Highway 55
2004 1000W Published August 2004 Page 1 Plymouth, Minnesota 55441-4799

1-800-323-6296
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DC Electrical Specifications @ + 25°C

Parameter Minimum Typlcal Maximum Units
Single Vipp Supply Voltage 3.3 5.0 55 vV
| Vss -5.0 Vv
Idd 07 10 uA
CMOS Logic Level (0) 0 0.8 Vv
CMOS Logic Level (1) Vop — 0.8 Voo v
Input Leakage Current 10 VA
* Performance curves are for Vdd = +5.0 +/- 10%
Absolute Maximum Ratings’
Parameter Absolute Maximum Units
Voo +6.0 A"
Vs 55 \Y
Vin Digital Logic 0 -0.6 vV
Vin Digital Logic 1 Vdd + 0.6 A
Maximum input Power > 35 dBm
ESD Voltage 400 \'%
Operating Temperature Range -40 to +85 Degrees C
Storage Temperature Range -65 to +125 Degrees C

{Note 1) Operation beyond any of these parameters may cause permanent damage.

Latch-Up: Unlike conventional CMOS RF switches, Honeywell's HRF-SW1000 is immune to latch-up.
ESD Protection: Although this device contains ESD protection circuitry on all digital inputs, conventional precautions should be
taken to ensure that the Absclute Maximum Ratings are not exceeded.

Package Outline Drawing

RRERN

|
|
L UL

1] T

[ L] []

Bottom View

This package conforms to the LPCC™ 3 x 3 mm 12 lead body

dimensions.

See ASAT LPCC Marketing Outline Dwg. # DGMJ0O0004 t.atest
Rev. at hitp:/lwww.asat.com for additional dimensiona!

information.

See Application Note 310, VQFN Surface Mount Application, on our
web site at hitp://www.mysoiservices.com for assembly

recommendations.

Web Site: WWW.mysoiservices.com
Emall: mysoiservices@honeywell.com
2004 1000W Published August 2004 Page 2

Honeywsll

Solid State Electronics Center
12001 State Highway 55
Plymouth, Minnesota 554414798
1-800-323-8295
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Truth Table
Switch Control RF OQutput 1 RF Qutput 2

0 RF INPUT -
1 - RF INPUT

"0" = CMOS Low, "1* = CMOS High

Pin Configuration

Pin Function : Pin- Function

1 GROUND 7 GROUND
2 RF OUT 2 8 RF OUT 1
3 GROUND g GROUND
4 VDD 10 GROUND
5 SWITGH CONTROL 11 RF IN
6 V55 12 GROUND

Note: Bottom ground plate must be grounded for proper RF performance.

Evaluation Circuit Board Connections

RF in
HRF-SW1000
RF Qutz Evaluation Board RF Quh
Top View
® ® ® ® ®
Haneywell HRF-SW1000
VDD VEs
Ground SwW Ground
Control
Woeb Site: www.mysolservices.com Honeywell
Email: mysolservices@honeywell.com Solid State Electronics Center
12001 State Highway 56
2004 1000W Published August 2004 Page 3 Plymouth, Minnesota 554414789

1-800-323-8286
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Performance Curves

Insertion Loss

Insertion Loss Versus Fraquency
~ e _ The Insertion Loss curve shows
2 o the typical insertion loss versus
8- T e PU— frequency at Vdd = +5.0 +/- 10%,
3 ¢ Ta = 25C, Z, = 50 Ohms
5 i |
T 204 L
3 ‘
-]
£ 26 e -
g I
-2.0 I :
0.0 X3 1.0 16 2.0 25 3.0 35
Frequency (GHz)
Isolation
Isolation Versus Frequency
200 ——— - T - RE— e
300 4 - } I o D The isolation curve shows the
w400 | - A : o o J typical isolation qf an ‘off state
2 500 : . - output to the insertion path.
& -60.0- S
E 700 1
_g a0 ¥ o o I S R
800 - e S
1000 i - - - . e - PR
0.0 0.5 1.0 15 20 25 3.0
Frequency [GHz}
Wab Site: wWww.mysoiservices.com Honeywell
Email: mysoiservices@honeywell.com Solid State Electronics Center
12001 State Highway 556
2004 1000W Published August 2004 Page 4 Plymouth, Minnesota 554414759

1-800-323-8266
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Return Loss

Input/Output Return Losses Versus Frequency

Return Loss [dB]

1.5
Frequency [GHz]

The return loss curve shows
the input return loss S11 and
the output return loss in the
insertion path S22.

Evaluation Circuit Board

HRF-SW1000 Evaluation Board

Honeywell's evaluation board provides an
easy to use method of evaluating the RF
performance of our switch. Simply connect
power, DC and RF signals o be measuring
switch performance in less than 10 minutes.

Web Site: www.mysclservices.com Honeywell
Emaii: mysoiservices@honeywell.com Solid State Electronics Center

12001 State Highway 55
2004 1000W Published August 2004 Page 5 Plymouth, Minnesota 55441-4799

1-800-323-8295
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Evaluation Circuit Board Layout Design Details

Ttem - Descripion _

PCB Impedance Matched Multi-Layer FR4

Switch HRF-SW1000 RF Switch

Chip Capacitor Panasonic Medel ECU-E1C103KBQ Capacitor, .01uf 0402 10% 16V
RF Connector Johnson Connectors Modet 142-0701-801 SMA RF Coaxial Connector
BC Pin Mil-Max Model 800-10-064-10-001 Header Pins

Ordering Information

Ordering Number | - - Product .~ |‘Units Per Shipment
HRF-SW1000-TR Delivered On Tape And Reel* | 2500 Units per Reel
HRF-5W1000-E Engineering Evaluation Board | One Board Per Box

{Note 2} Contact Honeywell for details

Honeywell reserves the right to make changes to improve reliability, function or design. Honeyweli 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.

Web Site:
Email:

2004 1000W

www.mysclservices.com
mysolservices@honeywsll.com

Publishad August 2004
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