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Abst.ract.

This thesis subject to calculate and design near field measuring
instrument. = The instrument can wuse to measure antenna near field
distribution, which can be transform bto far field radiation pattern,
in the 1a§. This method is more convenient than field test method.
The instriment {is limit Lo use only with 9815 Mz signal for study
antenna near field theory. Amplitude and phase difference of 2 signal
taken from 2 channel input, convert to 1lower frequency by down
conversion for ease to build other circuit, pass amplifier to increase
sensitivity, filter all noise, and measure it by amplitue and phase

detector. Signal level higher than -58 dBm can be measure by the

instrument.
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2.4 2NRINTANAIWA (Filter)
Lo [ ] o & ) ol w, o
unaFiEnieanfannauinuntsiind tudannuaaiiuga et o

i ' I 43 { o N
DldmuewlTEnasiisA WM™ (Fundanental) uazgqfuailin (Harmonic) wasdy
yAstAWRBATaaNNLANE  uashefinasanTtiRafnnuma s i S
favdirerersdmiunTasiananeiannanwiinian1mntl  uasaafnuunaune
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v uTIn AR el seadTut iR mBdeninfnnan e

aias adaly g0 ol
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filter) Tagaziaannianauauasthaiunyiiity (Chebyshev response)  d9aeil

nTRanEUNYY I TIMgA (Stop band) QQniﬁuuuﬂu tﬁﬂ?ﬁﬂ@ﬁhﬂpﬂﬁ1ﬁﬁaqnﬁﬁuﬂnﬁ
60 Tanantiiiandtila (Ripple) Tudmuing (Pass band) Qmﬁm'ﬁnauwww%uag}
ﬁu’ﬁmmnaqqﬂn’nﬁ?‘l‘l'ﬁﬂwnan h’ﬁ‘li’qﬂnﬂﬁnmﬁmsﬁﬂﬁLz'iun'ﬁmnau'luzi'quﬂﬁ’uﬁu
'lun'nmanuumqqa"-a::'l?fon1'1\':6{wruuLﬁan'\'sﬁwu'nm*ueiwnaqqurmﬁ"r'{'lﬂ Tasidantd
AR 2.1 do inaeeasnnTnTA T e WA T T
MATRUM (Prototype) FeanTned 2.1 uay 2.2
FuR MU TE BN UL TN TB A WAL 1T e L This o)
- ﬁ'wnmqmﬂumn'maﬂnnuﬁnﬂuh‘?{ﬁn<m'|1
- madamATiRaIN TN MEIsAdRRREW (Cutoff frequency; £_) maY
A9AINTAIAIE ﬁw?ﬁ%ﬁﬁagamﬁwﬁugﬂ?‘mﬁmﬁ (zu?'\ 2.7)
- ﬁ'wmsh’mLﬁﬂijﬂi{ﬂ?‘m‘lﬁﬁ‘lwmudm ?ixadﬂ?ﬂlﬁang?;\aﬁﬂﬁLﬁannmqm'\uﬁ'
i uazami'mquqﬂmtﬁm‘tﬁ
- ﬁ'\'ﬁmda'-nnﬁaﬁam “ﬁ’i'\‘l’m’]’ﬂ'\ﬂﬂi'mzﬁ T wm‘i‘u‘ih’\uﬁaL?«'aﬂ‘l’n”hmuqm'irﬁ
‘lﬁnﬁmzzm
— WALLTANIYITNTANAIMEAINANTS 2. 1-2. 2

0 [ v d - - < L | dedws
- “ﬁﬂ?éﬂﬂﬂﬂﬂﬂQQﬁﬂimuma8W31u10Q151“1Uﬂ1ﬁuﬂuasﬂﬂuuﬂumﬂmﬂﬂﬂﬂ? IN
C= 0 e (2.4)

L =% -~==(2,5)
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. RS Lz L‘ ; t
]
G G R
11 ‘
“n ReRy C, L, Cy L,

5 1101 1347 1483
L111 1247 1595

1250 0943  1.997

1429 0759  2.344

1687 0609  2.750

2000 0470  2.277

2500 0.363  4.033

3333 0959 5255

5000 0164 7650

10000 0078  14.749

3 1.000  1.181 1.821 1.181
0.900 1092 1.660 1.480
0.800  1.097 1.443 1.806
0700 1,160 1.228 2,165
0.600  1.274 1.024 2508 B
0.500  1.452 0.829 3.164
0.400  1.734 0.645 3.974
0.300 2216 0.470 5.280
0.200  3.193 0.305 7.834
0.100  6.141 0.148 15.390

0 1.501 1.433 0.591

4 1.100 0.950 1.938 1.761 1.046
1.111 0.854 1.946 1.744 1.165
1.250 0.618 2.075 1.542 1.817
1.429 0.495 2.279 1.334 2.008
1.667 0.398 2.571 1.128 2.461
2.000 0.316 2.994 0.926 3.045
2.500 0.242 3.641 0.729 3.875
3.333 0.174 4.727 0.538 5.209
5.000 0.112 6.910 0.352 7.813
10.000 0.054 13.469 0.173 15510 °

] 1.529 1.691 1312 0.523;1‘
n R,,/R, Ll Cg L’ ’ C‘
a2 Ly

< . ‘o - ¥
@7 ) it 1
2.1 m-nqmqﬂmma?ﬁmmwsmaqmwnmmwmutﬁmmJ Fida 9.01 dB
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n RJ/RL Cl [4-_‘ C3 4 C5 L‘ C1
5 1.000 ;0977 1.685 2.037 - 1.685 0.977
0.800 0.880 1.456 2.174 1.641 1.274
0.800 0.877 1.235 2.379 1.499 1.607
0.700 0.926 1.040 2.658 1.323 1877
0.600 1.019 0.883 3.041 1.135 2.424
0.500 1.166 0.699 3.584 0.942 3.009
0.400 1.398 0.544 4.403 0.749 3.845
0.300 1.797 0.388 5.772 0.557 5.193
0.200 2.604 0.259 8.514 0.368 7.828
0.100 - 5,041 0.127 16.741 0.182 15.613
0 1.547 1,705 1.645 1,237 0.488
6 1.101 0.851 1.796 1.841 2.027 1.631 0.837
Ll 0.760 1,782 1775 2.094 1,638 1.053
1.250 0.545 1.864 1.489 2.403 1.507 1.504
1.429 0.436 2.038 1.266 2.735 1.332 1.869
1.667 0.351 2.208 1.061 3.167 1.145 2,357
2.000 0.279 2.678 0.867 3.768 0.954 2.948
2.500 0.214 3.261 0.682 4.667 0.761 3.700
3.333 0.155 4.245 0.503 6.163 0.568 5.143
5.000 0.100 6.223 0.330 9.151 0.376 7.785
10.000 0.048 12.171 0.162 18.105 0.187 15.583
L 1.551 1.847 1,780 1.598 1,180 0.469
7 1.000 0.813 1.595 2.002 1.870 2.002 1.505 0.913
0.200 0.816 1.362 2.089 1.722 2.202 1.581 1.208
0.800 0.811 1.150 2.262 1.525 2.465 1.464 1.538
0.700 0.857 0.967 2.518 1.323 2.802 1.307 1810
0.600 | 0.943 0.803 2.872 1.124 3.250 1.131 2.359
* 0500 | 1.080 0.050 3.382 0.028 3.878 0.047 2.048
0.400 1.297 0.507 4.156 * 0.735 4.812 0.758 3.760
0.300 1.669 0.372 5.454 0.548 6.370 0.568 5.148
0.200 - 2242 0.242 8.057 0.360 0.484 0.378 7.802
0.100 4.701 0.119 15.872 0.178 18.818 0.188 15.652
0 1.559 1.867 1.866 1.765 1.563 1.161 0.456
n R'/RL L; Cg L; C‘ L; CQ L1

-
a1T9n 2.2

' 4 io -
m’n’mmqﬂﬂ‘imnaxn\wsnmqm’mﬁmmw,mutﬁﬁtﬁu -nhﬁa 9.91 dB

-~
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: g “ \ ~~l ™
[
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\\ \\
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108 M
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1.0 1.5 20 25 303540 S 6 7 8 910

Frequency Ratio (i/f,)

- B
1 2.7 QmﬁuﬁﬁnﬂTamnaunaqqqa1n1aqnaﬂunuuutﬁﬁtﬁw 3wl 2.01 dB

2.5 2v3ITRenauinne (Attenuator)

i 4 v 0 e o zﬁl *
AT IARNANAT N IR W T IARINA TILAEABETA U I9ATA  GeLMAAE
1192997108 T T MWnanadnua e e ATa TaNka T wain Fudannou T
(itlATasiassTatiite  JekiavaanauaataunsenavinnuiomneiaTtl 39
kv z «l o v“‘u&, “‘ L Z t 24 o wal
A119793TRANAUTUWTUL WA NEAUT 293TNATINTUIEABSAANL LA W IUTTAIN AR
<Su, - w v das Y
NAUAIHTIHANA TTLAZIAT WA UNIUEI L T MAZABNIININITUINTILAI WA TUNILIR I INATIN

] $%] L <~ s t Was d‘
AManaq a2 ATETININITRANAUREUAALLLAENINEURAN T ING1 TN 2.3
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4

Pi-Network Resistive Attenuator (50 {}) T-Network Resistive Attenuator (50 )

a8 R1 R2 daB R1 R2
Atten, {Ohms) {Ohms) Atten. {Ohms) (Ohms)
1 870.0 5.8 1 29 4333
2 436.0 1.6 2 5.7 215.2
3 292.0 176 3 85 1419
4 221.0 23.8 4 113 104.8
5 178.6 30.4 5 14.0 82.2
6 150.5 37.3 6 16.6 66.9
7 130.7 448 7 19.0 55.8 !
8 116.0 52.8 8 215 413 '
9 105.0 61.6 9 23.8 40.6
10 96.2 7.2 10 26.0 35.0
1 89.2 81.8 14 28.0 30.6
12 83.5 93.2 12 30.0 26.8
13 78.8 106.0 13 317 235
14 74.9 120.3 14 333 20.8
15 71.6 136.1 15 35.0 18.4
16 68.8 153.8 16 36.3 16.2
17 66.4 173.4 17 37.6 14.4
18 64.4 195.4 18 388 12.8
19 62.6 2200 19 40.0 11.4
20 61.0 2475 20 410 10.0
21 50.7 278.2 21 418 9.0
22 58.6 312.7 22 426 8.0 ¢
23 57.6 351.9 23 43.4 7.4
24 56.7 3946 24 44.0 6.3
25 56.0 4431 25 44,7 5.6
30 63.2 789.7 30 47,0 3.2
an p1.8 1400 4 a0 402 (K
40 61.0 2500,0 40 40.0 1.3
45 50.5 4448.0 48 40.4 0.58
80 80.3 7905.6 50 49,7 0.32
55 50.2 14,058.0 55 49.8 0.18
60 50.1 25,000.0 60 49.9 0.10
ny n L]
S o O—v v\ * WAV——0

R1 R1 R2

' ] ] ¢ v
f1719 2.3 'm-mmnnuﬁtyy'tmnﬂ'lqmﬂu,asmQﬂn'mm'tﬁ

2.6 2937TIRA NN TInasdnNn (Amplitude detector)

N'-:'s’imﬂ'a'mu'sxmaqﬁqmﬂmﬁ‘tﬁqs‘ti’Lﬁm\n's’iﬂ’-iun'nugq (Peak) mavdonnias
‘lﬁiftylnmmﬁu?;gqehu‘tmaﬂuas‘fma ’Qﬁﬂ&uﬁﬁﬂﬁmﬂm‘wm1\1?‘1‘{31}‘11]%6116\ #Taim ATy
‘i fuaasursna sionnuaanan ‘oTaattlaa s sanasatiam et nseud  uazdl
AL Fatun e indgeidu wani e iimmiaiama a5 anautaTan (Hot carrier
silicon diode) |.ﬁ'a'lﬁ?m'nu‘h‘tunqﬁuﬁryywmmnﬁu (e TeRuRTaN L e
udilenn 8.2 TramddiagnintaTaminadeiintseana 0.6 Taaf © 293TRsedanaY
1\1’-amx:na'nw|,mﬂ\1‘h‘lu1ﬂn 2.8 ixamm-m'-mﬁnmm‘lmqumﬂfnuu'r\:azmm'1 1 win

2 dBm nu‘hJ ummé’ammnau’ti"munummwm'ml.ﬂuﬁmmmn'm’-nnmlmn'\ﬂ 29378819



15

] 3 ™ [y ) 4‘ t - o ’

HUIER TN A tuaqaﬂnﬂﬁu1qau1unﬂ1uwn1uuﬁuaq1ﬂ1a@§qndjuuﬂﬂnaeﬁqmwm
Forem Al Tediutan ganun  GvimndiaenisaETafaniiaue e 39
) v ' ¥ a4 o w < o - o~ & < A o
ARIRANATDINLTIAUATANTATEOU  1WATVTATEG L FHUINTEURTILTIAURIAN  WNUNIEL THUD

4 P24 4 . s
ATEuETlaENA 6.2 Tranmwiiiatt Hasdanuat SaitaTan

— e - [ e o

- . b} P AN
16518 -I- @00

; =" -1 o~%20
. < _If

Low level power metdr (+17 dom,Full scaled
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T 2.8 2MATIRAI ML T VAR INE
-~ 4 s Jd 3 ] ) [ VI ) v ]
WITWAWT 2.8 L a7 I RINANNAIINILTIAINIMIBTNR L AL TIAUANATAN
4 o o YRS - Z T a Zu ] - wr
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aaemWa I Taufnanandn 1 oW aae seiitevanaig (i sansdnn
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0] c‘ ] } Y4 & 5 n .
BeiliEndnafiananttilautuidasitaTasdagun Ty (Bias) T 2.9 udAeTUd
5 Y o dal & e < 5
e NauTitaTan . WasNARWIMAaNHY & LRUANAY (A waals 0.1
L4 1o aed - ’ 1 ’ o~
Toam avlimtRnszudvaindctialnstiaitiiasstatan  uaidannaonilautiiivte
i -1 o < 2 Y 4 < v
Taami WL R8N TEUE MR UMM Fotal iy e LRz n ta Tanu L e nudinu
N < o P @ . -1
MU UANAINRATILINTE TR BEenn i RenTEL AN INaT AN AnnMaEu
o W, d'lu i ar &’a 1 -
AWNIMANTEUT WA TIAREA L HBING ANITATIIFUTR UL THNIINITATIRILMLLNG
o es . - Q YR -~ 0 e 3
Aavday (Square law detection)  NNINAEMINTAIIITATIIILULURN TRIFAIUAL
Havilauntui AstaTenad e Eiingeds  Taglawizad A TE WL RE93INUMR 938 Y

) $ d  ws o ™ v IR ) 1oy g odad
ﬂTS““WTQﬂquWquﬂﬁumﬁﬂT”ﬂUﬂ18uﬁﬂQnlﬂu WUG L ARTALRIIHATUNUUTLA A LATNG

« N . o
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2.7 243703933 mAILHY (Phase detector)
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Dia | Dia
Wire in in Area
Size Mils® Mils Ohms/ Circular
(AWGQC) | (Bare) | (Coated) 1000 ft. Mils
1 289.3 0.124 83690
2 257.68 0.156 66360
3 229.4 0.197 52620
! 4 204.3 0.249 41740
5 181.9 e 0.313 33090
8 162.0 \ 0.395 26240
7 144.3 0.498 20820
8 128.5 131.6 0.628 16510
9 1144 116.3 0.793 13090
10 101.9 104.2 0.999 10380
11 80.7 93.5 1.26 8230
12 80.8 83.3 1.59 6530
13 72.0 74.1 2.00 5180
14 64.1 66.7 2.52 4110
15 57.1 50.5 3.18 3260
16 50.8 52.9 4.02 2580
17 45.3 47.2 5.05 2050
18 40.3 424 6.39 1620
19 35.9 37.9 8.05 1290
20 32.0 34.0 10.1 1020
, 21 28.5 30.2 12.8 812
22 25.3 21.0 16.2 640
23 22.6 24.2 20.3 511
24 20.1 21.6 25.7 404
25 170 103 324 320
206 15.8 17.2 41.0 253
27 14.2 154 514 202
28 126 | 13.8 65.3 159
4 29 113 12.3 81.2 123
30 10.0 11.0 104.0 100
al 8.9 9.0 131 79.2
32 8.0 8.8 162 64.0
33 7.1 79 208 50.4
M 6.3 7.0 261 39.7
35 5.6 8.3 331 31.4
36 5.0 © 87 415 25.0
37 45 5.1 512 20.2
38 4.0 4.5 648 16.0
39 3.5 4.0 847 122
40 3.1 3.5 1080 0.61
41 2.8 3.1 1320 7.84
42 2.5 2.8 1660 8.25
43 2.2 2.5 2140 4.84
44 2.0 2.3 2590 - 4.00
45 1.76 19 3350 3.10
46 1.57 1.7 4210 2.46
47 1.40 1.6 5290 1.96
48 1.24 14 6750 1.54
49 1.11 1.3 8420 1.23
50 .99 11 10600 0.98

*1mil=2.54 X 10~ cm

AT 2.4 ANTIUAASINIANANAIR AWG
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Al iaaaauananTitiasa Tmﬂnﬂ1twﬂvznvquduqoq1§uﬁ (printed circuit
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4.1.1 nﬂ1n@aaqqqﬂ1ﬂ¥ﬂqﬁhmﬂm91ﬁn51aﬂaa
(YN o £y nl' gu Q‘ dlln
MINAAENTARAINATA L IARI D TARRATIANIIN 3.4 LUAMNTNANEY
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wi9Us=ue -8 dBm
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(Local oscillator) (Frequency counter)

d‘l S s o
LATAN AT IENR L UARTH

(Spectrum analyzer)

gﬂﬁ 4.1 WHANANTNARALIRTAN L TiRAa0 TRABA
4.1,2 AVIMATEUINITRUNANAY
nw1nmﬂauﬂqq1uﬁqﬁwﬁquuuﬁaﬁaﬁuﬁ1ﬂwvuﬁme%%?uzuﬂ 4.2 (iefanna
vedaE 2t dnnafimannuadat inazaanannuafnaanudasineTaziimneanas 3
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Lﬂ?aqﬁﬁtﬁmﬁgymu WU Lt A1
(Generator) (Divider) L Uandy
, N (Spectrum
Anulyzer)

guﬁ 4.2 WFONNITNARBYINITULNNEY

o oy
4.2 DINANAINYITHANEENWNAMAING (RF Amplifier)

3 [ d Ioes .v
Lﬁﬂﬁﬂ?ﬁ??ﬂﬁgﬂﬂ 4.3 Lﬁanﬂﬂﬂam1ﬁnaﬂauazam3uma (AN TINANRNMR AN

qanQQﬁYﬁtﬁuﬁmdquﬁunﬁilﬁunaoﬁhmqmtﬁﬂqui) 189N neRauTiEnnan D
892 uar 915 MHz a~1@1ﬁqqaiuuam71naqaannu 14 dB ﬂﬁﬁﬂdﬂ?ﬂﬂﬂ%ﬁﬂ?ﬂﬂﬂ&?

mﬂqnuﬂaaumqn +3 dBm naqqun 892 MHz uaz +1 dBm nﬂaﬂun 915 MHz

tnéaqﬁntﬁmﬁmmwm 1ATHEN LA3D93 L AT
RF (RF Generat.or) (Amplifier) T UraIu
892 Ul 915 MHz _ (Spectrum
Analyzetr)

d [y .‘N s
1M 4.3 Qﬁ??ﬂﬂﬂaﬂﬁaﬁﬁQﬁﬁﬁﬂﬂﬂﬁ@mﬁmﬂﬂﬂuﬁ%ﬂq (RF Amplifier)

'
4.3 nﬂﬁauauq1ﬁntﬁa’

LNﬁmﬁaeﬂ1nmaaun1qunLﬁﬁﬁnoﬁﬂn 4.4 uqanwnﬂﬁnmwweLwnwﬂﬂmdunwﬂﬂqaowi
tuaﬁﬁm1mﬂuﬂun1aﬂaanuam1muﬂ1ﬁuu70 -8 dBm uﬂuLuawﬂu1011uuqn1aquﬁwzuﬂaﬁu
uionuasmTaﬂaanaeunlﬁaiumavﬂaqtﬁﬂﬁu -12 dBn  Aetadniini e T Tunaraaniy
mwm?mmqum%mmﬁmndﬂnnanaﬂwaim RF @77uu79 -6 14 <22 dBm TmﬂNWQﬂuamtﬁﬂYu
nTudasiNiy 6 dB ﬁmnumanaﬁdmmﬂmaann -14 dBm ﬂﬁmmﬂmtnﬂ -22 dBm tuaq

aﬂnﬁmmwmﬂaﬁnﬁTaﬂaan1wunLﬁaiuﬂ1ﬁuusqﬁssNﬂm -12 dBm
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L0 (LO Generator)

#1
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(Mixer)

4.4 18319433
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@4 (Spectrum
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\a3ain i ednno AT 1-3 B \a3avitaTe
IF (IF Generator) (Amplifier 1-3 AL UanTu
' stage), (Spectrum
Analyzer)

<4 <
TN 4.6 WHANNVINARALINATIA VI WA WNA
A4 o N < o f ' e "
LM TEENEARNATINENANAITIN 3.6 NIRRT (Cascade)  IeTHTUN

[ 4 ar I e Q' -
QTlﬁuﬂﬁgﬂﬂ C4.5  BATINEN8TWNTANIRTINANY 49 dB ﬁ?ﬂﬂﬂﬂ?ﬂﬂﬂ?ﬁ?iﬂizﬁﬁm
+1¢ dBm

4.6 NAFBUINITINIUIANANEN W (Amplitude detector)
A Y] ar 4 AQ. a L ¥ d ‘J oo
ANINATRT WA 3.8 Lilathanilaudanamadauieauinatwiaia
e & = 1 ' Y i .
N A ﬁmfm‘h‘mmﬂm -35 dBm AW TRIARQNANNAIINLTGIME ~36 T
-15 dBn  HdavnSretavnunTsiaafiuniTiainafiu 20 dB

4.6 ﬂﬂﬂﬂﬂ?ﬁ??ﬂiﬂﬂﬂ?ﬂﬂaﬂaﬂﬂ

ol a Y] o '
LAY TUNNTARNMLLIAANANTTURIRN L awE NUAMHANATNK U9 TN TR T
i i ¥ . . .
‘lﬁmnm{@- LAENARIRNUAHRRUTINNSRAANNTLINIY (Noise) uandmuantvaasTagaan
o N - ¥ o s o i o
WMHNAMOARDAWN 27 MHz Getunauluinta 3.6 ‘lmw'm\a;:‘u 3.6 (NanniTilan
P ] ' o a3 VoA e 4 o a < X
FPNAMHAIMAVATBATTINY LRZNEUIRTAR L ALNNUIMN LATANNN L UAAINAUNTANY

. o o
(Tracking generator) mgﬁmﬁmamn 4.7

LATa e adhna 2997 T29AIM LaYaiLaTei
uNTARY (Tracking (Filter) FLuanFu
Generator) ' (Spectrum

7 i Analyzer)

o aal of
3Uﬂ 4.7 uﬂﬂﬁ?ﬂﬂﬂ?ﬂﬂﬁﬂﬂ?QQTﬂiﬂﬂﬁhmﬁNQQQNﬂﬂaﬁﬁ
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4.8 WANNTNARBUINATIINDNIAT Ta U RRARw
LﬁaﬁwqqasqﬂQqqiﬁﬁ¥ﬁquasﬁwnﬂ1nmﬁauﬁqﬁumauﬁﬂﬁﬁuuﬂﬁauﬁu UAENINITNG

. 4 ] ' n‘u " at J '4
ﬂau1ﬁuqz%ﬁnuﬂﬂﬁﬂﬂdmmwmniamwoq wazAnIRtaan2193a T e e umn e 4.1

RF i/p|t"u RF Amp |61y MIXER|Ww IF Amp|idy ATT|dn IF 318 AmaEEY
(dBm)| (dBm) (dBm) (dBm) (dB) (dBm) (mV)
-50¢ -36 ~42 -26 ) -26 15.86
-49 -36 -41 ~26 @ ~26 17.76
~48 -34 -4 -24 ) -24 19.96
-47 -38 -39 -23 @ -23 22.39
-46 -32 -38 ~22 ) -22 26.12
-45 -31 -37 -21 ) -21 28.18
-44 -3 -36 -2 2 ~20 31.62
-43 -29 ~35 ~19 o -19 36.48
-42 ' -28 -34 -18 g -18 39.81
-41 A27 ~33 ~17 ) -17 44.87
-4 ' -28 -32 -16 10 -26 50.12
-39 ~25 =31 -15 10 ~265 56.23
-38 -24 -30 -14 19 -24 63.10
-37 =23 ~29 -13 10 -23 T8.79
-36 . -22 -28 -12 19 -22 79.43
-35 -21 -27 -11 10 -21 89.13
-34 o0 -26 ~10 19 -2 100. 00
-33 ~19 ~26 -9 10 ~19 112.20
-32 ~18 -24 -8 10 ~18 125.89
-31 | |-17 -23 -7 19 -17 141,25

4 4 - ‘ -
AN 4.1 uEANATEAURMNU M WA THINITI IR U
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RF i/p|ein RF Aump|em MIXER|#w IF Amp|ii ATT|dn IF T18|Anmnednna
(dBm) |  (dBm) (dBm) (dBm) | (dB) (dBm) (mv)
-30 -16 -22 -6 20 -26 168. 49
-29 -16 ~21 -5 20 -25 177.83
-28 -14 -20 -4 20 -24 199.63
-27 -13 -19 -3 20 ~23 223.07
-26 -12 -18 52 20 22 261.19
~25 -11 -17 -1 20 -21 281.84
-24 -10 -18 ) 20 -2¢) 316.23
-23 -0 -16 1 AN =11 464,01,
-22 -8 -14 2 20 -18 398.11
-21 -7 -14 2 20 -18 398.11
-20 -6 ~14 2 20 -18 398.11

d 1 J - ’ -
AVTNN 4.1 (AB)  WARNAITEALEANN B AR TSI TIRTUNARIN

4 N‘Q va) “‘ le 1 g
1. ardapraanaRingtininawn 915 MHz dAAwWA -50 iy -20 dBa
2. WITNLHARNHNTARBRNARTI WA D 892 MHz @1 -8 dBm

’ ala a o1 es

3. MATENERR WA WA INgTE IC #PC1651 WANEATINENY 14 dB

a éal s ) Y
4. untﬁaiﬁnﬁgmLﬁﬂﬂuﬂﬂsuﬂaqnaﬂnﬁLnﬁnn 6 dB

< [y ' 3
5. 29aTngnefnnaEtnane 23 MHz Eniwddiaadiuad 2sciaza aaiiu
Y ae
MWITHENE 1 HU dBGTHang 16 dB

' i s o YL o £
6. nﬁnuﬂmﬁyyuﬁ?WInﬂwum1na1uaﬂnutma7 6@ Ohm
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—

National
Semiconductor

General Description /
The LM741 series are general purpose operational
smplitiers which feature improved performunce
ovur industry standards like the LM708. They are
direct, plug-in replacemaents for the 709C, LM201,
MC 1439 end 748 In most applications.

The emplitiers offer many features which make
their application nesriy fooiproof: overicad pro-

Opetational Amplifiers/Buffers

LM741/LM741A/LM741C/ILM741E Operational Amplifier

LM741/LM741A  excopt

tection on the input and output, no lstch-up when
the common mods range it uxceeded, ss yell as
freedom trom oscillations.
The LM741C/LM741E ara  [dentical to the

that  the LM741C/
LMT741E have their performance guaranteed over
8 0°C to +70°C temperature range, Instead of
-56°C 10 +125°C.

Schematic and Connection Diagrams (rop viewsi

oonavinTng |
-t

P

— o

an an

: az <
s Sw

aviaies arvl

L L LTI

' LM741CH or LM741EH
Ses NS Pacnage HOBC

Dual-in.l wm Parkeye

'
AN e L

L
S

AT Ay

\
wha-ana s "
1

vyl =
i

o - P 02081 0rs

Ocder Number LM741CN or LM741EN
See NS Package NOSB
Orcter Numper LM?41CJ
Ses NS Pacxage JOBA

c ) eemtang

Order Nuthber LM741H, LM741AH,

Urder Numbw LM741J-14, LM?41AJ-14

Ouat-in-Line Packuge

e ML
)
i -nd =
u ]
" o
. )
Aol vomd b
wn st qand SR
- LT
" M 0

Oruwr Number LM/4TCN-14
Seu NS Package N1 A

o LM741CJ-14
See NS Packagu J14A
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o
g
Sty
. : . #1300 o
Absolute Maximum Ratings R Fal
A TAR
LM731A LM741E LM741 AT R 4;1' 13
Supply Voltage £22V £22v $22V +18V ,’; "
Power Dissipation (Note 1) 500 mw 50amw 500 mwW 500 mW ';'}(qt "
Difforential input Voitage 130V 130V 30V - 130V \,n;l_,‘,{‘ )
input Voitage (Note 2) sy 15V 311 16V el
Output Short Circuit Duration Indefinitg Indefinite Indefinite . sIndefinite \ ».? i
Operating Temperature Range -56°C 10 +125°C 0°Cto +70°C -56°C to +125°C 0°C o +70°C '-"’1‘,3
“
Storage Temperature Range ~65°C to +160°C -65°C to +160°C —65°C 10 +160°C -86°C to +160°C 1"
Lead Tempefature 300°C 300°C 300°C ’c 3K
{Soidering, 10 seconds) ' ¢
3 N -
. s gn "
Electrical Characteristics (note 3) *
3
LM741AILMT41E LM741 LM741C
[
ARAMETER CRuDpiops MIN TYP  MAX | MIN  TYP  MAX | MIN _ TYP MAX uNiTe
input Oltset Voitage fa-25°C .{
Wy 1004 LR 1] 0 60 mv
Hg < 504t [ R] ERY] my
Tamin s Ta < TaMax
Ry« bOLL 40 my
Hg < 10l vl 15 mv
Average Input Ottyet 11 uvi'e |
Volegs Disny
Invut Oflet Voitege Ta-26°C vg » 20V *10 *18 1% mv
Adqustment Range
input Uffser Current fas25°C 0 1 20 200 20 200 nA
Tamins Ta~ Tamax ] 85 500 300 nA
Average Input Offset 0.5 nASC
Curtent Dult
Input thas Cutrent Ta +25'C 0 80 80 500 v 80 500 nA
Tamin i Tas Tamax ~a210 s a8 BA
Input Resntance C o Ta®25°C.vs 20V 10 8.0 63 20 a3 20 me
FAMIN i Ta € Tamax. 05 Mo
Vg = -20V
nout Voitspe Range | T4 *25°C 12 3 v
" oTamin Ta _ Tamax 112 13 v
Large Signat Voitage Gaio | Ta = 25°C Ry 2kl
Vg»-20V Vg r 18Y 50 vimV
i Vg~ *15V, v« 10V 50 200 20 200 vimy
. | Tamin . Ta: Tamax.
Ry 2%4,
Vg 120V, S - 15V 32 vimV
] v e s, vy s iV N 15 VimV
. Vg« "5V, Vg "2V 10 vimv
Outout Voitage Swing sg e 20V
Ry > 10KQ 6 v
Ry 2%t H v
Vg 15V
R 10 12 Lt 12 A E) v
LAl 0 '} [ ] A
Qutput Short Cucut TacH 0 ‘0 A 5 &5 25 mA
Curiant TAMIN G "8 Tamax nm <0 mA
Suihimun-tone TanuN Ya Taatax
Reiection Ratio , Rg. 1k Songd 12V, 0 0 70 90 at
g Wt g NV ") 4 >




et e e

45

lr/”_ﬁl Characterlstics conimeu

Electrica
i
Y — LM741A/LM741E LM741 LM741C
: TER CONDITIONS UNITS
. PARAME MIN  TYPT MAX | MIN . TYP  MAX | MIN  TYP MAX
——
1 ooty vonage eiection | TAMIN S TA S TaMAX.
o Vg« 120V to Vg = t5V
. Rg < 5081 . 88 96 B d8
' A5 < 10 k2 ” v n 96 i)
fanent Response Ta = 25°C, Unity Gan
Hive Tunw 026 08 03 03 Hs
Ovaisltout ) wu [ [ %
saiwiih tHote 41 Tae25°C ° 0437 15§ MH2
Shew Hate Ta = 25°C. Umty Gan 03 0 as 0b Vim
Supply Current Ta~25°C 17 28 1.7 28 mA
Puwat Lansumpinmn .I’A -G
Vg * 120V (] 140 mw
Vg tisv 50 [1 %0, mw
LMIIA Vg« t20V
Ta=Tamin 16b . mw
Ta* TAMAX 135 -
WMTIE Vg e 120V 150 mW
Ta = TaMmin 150 W
TAa=Tamax 150 mw
LM241 Vg - 115V
TasTamiN 80 100 mw
Ta = Tamax 45 % mw

—

Note 1: The maximum junction tempersture of the
devated temperatures, agvices i the TO-6 packaqe Must De derated based 0N &
junction to cats, The thermal resistancs of tha dusi-in-ling Package i1 100% C/W junction to smbient.
Note 2: For supply voilages

lesa than 1 15V, the 4D10lute MaxIMUM 1NPUT vOItage 1 equal 10 1he supoly voItage.

Note 3: Uniess otherwite specified, these soscitications soply tor Vg = 118V, BS°C < Ta < +125°C ILM741/LM741A). For the LM741C/
LM741E, these specitications are hmited 10 0°C ¢ T4 < #70°C.

Nete d: Calculatea vaiué from: BW (MHz) = 0.35/Rise Timatus).

LM741/LM741A s 150°C, while that of the LM741C/LMT41E 100°C. For operation st
hermal rexstancs of 150°C/W junction, to smbient, of 48°C/W
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MC12040/
MC12540 !

sheet.

PHASE-FREQUENCY
DETECTOR

Operating Frequency = 80 MHz typical

The MC12040 is a phase-frequency detector intended for use
in systams requiring zero phase and frequency difference at lock.
In combination with a voltage controlled oscillator (such as the
MC1648), it is useful in a broad range of phase-locked loop ap-
plicotions. Oporation of this davice is identical 1o that of Phase
Detector #1 of the MC4044. A discussion of the theory of operaticn
and applications information is givén on the MC4344/4044 data

PHASE-FREQUENCY
DETECTOR

LOGIC DIAGRAM

o

4 U {lp.-ty)
Ré 3 URSW)
L}
—{H Q-
S
. £ I
—R Q|
V9 120 (R;>im
— 11.0 (fy>IR)
INPUT | OUTPUT
Verr o pi R |viulp|T|D
cC1=Pin 1
Vg =Pin 14 0 |o|x|x|x|x
Ve =Pin? 0 J1[x|x[x{x
1T V[ X[X]X[X
0 {1IXIXiXIX
1 11|00t
0 [1|1{0}0}
TRUTH TABLE V[ifriopofs
1 |o]j1{o]of1
This is not strictly a functional
truth table; i.e., it does not cover ali Vrfejorin
possible modes of operation. How- 1 0 0103141
over it gives a sutficient number of Vrjogrtfo
tests to ensure that ths device wili ! {ojojijtioe
function properly in all modes of 1 Jrjofi{rjo
opeiation, 0 [1]of{v]ri0
I MCILIRER

X = Don't Care

P SUFFIX
PLASTIC PACKAGE
CASE 646

\|
.‘/
I
L SUFFIX

CERAMIC PACKAGE
CALE 032 02

PIN ASSIGNMENT

veer [ 147 Veez
Ni 2 1 NC
¢ O 3]
uds 12710

qu n{jo
Ne (s 10 NC
R[s s{ v
vee {7 8[ nc

NC — Na Connection .




MC12040

ELECTRICAL CHARACTERISTICS

The MC12040 has been designed to meet the dc specifications shown in the
test table after thermal equilibrium has been established. Outputs are ter-
minated through a8 50 ohm resistor to +3.0 V for +5.0 V tests and through
a 50 ohm resistor to —2.0 V for —5.2 V tests.

6 ~——t U e 4
oF—2
Oop—1it
v ob—12

TEST VOLTAGE VALUES
' B {Vensl
.0 Teu
, Tomoswenre Vitmen | Vit min | Vina mn | Vieames| VER
o%c -0 440 -1810 <1148 -1490 KX
. i nec a#10 <1850 -1108 N0 42
Supply Voltage = -5.2V | mec -0 720 -1 820 -1 048 -1 450 EY]
B MC 12040
() "
Vs T e figes TEST VOLTAGE APPLIED YO PiNS usvwl sELOW: Weel
Charecionsig Tom Min Man Min Maa M Man Una ViK man VIl mn Vina min | YILA man Veg Gne
Powat Suppty Dran Cusrans * ? - . «120 -o0 - mAge . 3 - ) (AL
tngut Cucreny 6 - - 350 - - uwhdc [ - - - ? 114
i) - - 350 = wAdC 9 - - 7 114
Loge “1° 3 -1000 | 0840 | -0.960 | -0810 [ -0900 | -0720| vec - - - 1 Ve
Ouiput Voitage 4 H = Y -
" - -
W /| Ak \| A et |
Loge 0" 3 <1870 | -1835 | -1850 | -1620) -1 830 { -1595] vac - - - 7 194
Ow il Volleyw 4 - r
"
12 l l l l
b] <1020 - -0980 -0920 vae > 69 - H 114
[ : .
"
[} - - - g 9 4
Loge 0" b} - S1818 - «1 800 - S| v 9 [} ] 114
Thieshuld Voltaye a - 1 5 l ‘ l [ 1] 1 l
1" - - E ] ]
12 - - - [} 9
AN VOLTAUS VALULE
{Venst
® four
fompesivre Virtmee | Vit men | Yivamal Vi Amen| Vee
v sawnu_ [Ty | TTiese Ty ciew | T vl
a8ve o 1 ML + 1 49y 45 x
Supply Voltage = ¢5.0V s%c .4 280 3170 K *3 950 50
rar MC 12060 .
\ e e e s t _,_.'.(f' VOLTAGE APPLIED TO PINS LISTED BELOW: wen
Chormiotarn } Towu L) Msa M Man Men Mo | Una ViM mon Ui v | Viea _,., Vitamea} YEC Qne
Famer Supury b am Cursos ' 1Y &Y | mam I tie 4
; -
1ot Cortam [ %0 | -a [ 1 e ’
) L2 350, M uAne " 114 1
T
Luge “F 3 4000 | 4.160 | 4040 | ¢100 | 4100 | 4780 | ve e H
Owtput Vinisgs 4 .
1] | -
1?2 ' -
toge 0" 3 3190 | 2430 | 32210 | 3440 | 3.230 | 3470 | vac - . . 114 !
Output Voitsm . . I
] .
” l l l l - 1
! g
| vee Mowa@| 3 | 390 | - | a0 s vae ) ] ’
i Theanoia Voltese - - . .
! " - - | .
n 12 - - B 1
[ Lows 0" vouad)]| 3 < | 3as0| - 340} - 1490 ] vae - 9 . 1 {2
™ . . - - . 5 9
reshoid Volisge " N l l 1 . M M
12 . o \
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MC12040
AC TESTS
“
fu Beops Channal A Veo ~ v 20V
!
4 —
Pulse v
(0) ——0 3
PRF = 5.0 mHz Gen 1 8 U o
Duty Cycle = 50% = To Stope Channel B
1+ =t~ = 1503 = 0.2ns o Mo —0
Pulse e N 12
Gen 2 D [—o—¢] y——o

7

0.1 pF VEE = -3.20r =30V

AAaNy/3

et i & v
NOTES? —— =+l
S Pulse Dol 90% ‘ .
1. All input and output cables to the scope are Gen. 1 | % 20 10%
equal lengths of 50 Q1 coaxial cable. ns - e +03V
Hy g —y -
2. Unused input and outputs are connected to a Pulse vV
50 {1 resistor 10 ground, Gan, 2 '
3. The device under test must be preconditioned “. + * 0.3v
before parforming the ac tests. Preconditioning “"'1 oy
hay be sccompiished by applying pulse Out uov\. ‘
put H 50./
generator 1 for a minimum ol two pulsea prior Wavetorm A i o
to pulse generator 2. The device must be (S
preconditioned agoin whaen inputs 10 pins 6 —~ - “ y Aaliadih
and 9 are interchangad. The same techniqus Qutput . R ETIA
applies. Waveform B 50% \
, 20%
TFER1 VI VAGFS/WAVETONRMS
MC 11040 MU 1 2h4t) APPLICD TUPIND LidtED it L Ow,
Pin 0, 0, o, 9, o, o,
Under| Output [ 0°C | +28%C | +75%¢ | -55%C | .25%C sV25°c Puise | Puise Vge vee
Charsctaristic Symbol| Test |Wavelorm { Max Max Max Max Max Max Unit | Gen. 1 | Gen.2 -300r -2 V|20V
Propagation Delay iGrae 6.4 8 46 a8 586 46 46 5.0 ns 6 9 114
tgi12e | 602 a 6.0 6.0 12 60 60 66 9 6
‘gea- | 03 A 46 ag 117 46 s 49 n 9
IRl [] 4 LY} i LY na '] v [
tgerre| Qi1 ] 48 48 58 46 46 5.0 ] [
1943+ | 83 A 6.0 6.0 12 6.0 6.0 66 8 9.
tgey2.]| 812 A 48 48 6.5 45 45 49 9 6
19s4. | 041 8 84 04 17 04 ue 19 8 9 J
Output Rive Time 134 ] A 34 34 38 24 34 38 ns 6 [) 7 114
4e 4 8 ] 9
tire | 11 8 l l l 9 [
112+ 12 A 9 (]
Output Fail Time 3. 3 A 34 14 38 34 3.4 38 o 8 9 7 1.14
t4- 4 B 6 9
o B n l l l I l l 4 . l l
2. | 12 A . ' 9 6




49

MC12040

\

APPLICATIONS INFORMATION

The MC12040 is a logic network designed for use as
# phuse comparator for MECL-compatible input signats.
it determines the “lead” or ““lag” phase relationship and
the time difference batween the leading edges of the
waveforms. Sinca these edges occur only once per cycle,
the detector has a range of =2x radians.

Operation of the device may be illustrated by assuming
two waveforms, R and V (Figure 1), of the same frequency
but differing in phase..If the logic had established by past
history that R was leading V. the U output &f the detector
{pin 4) would produce a positive pulse width equal 1o the
phase difference and the D output (pin 11) would simply
remain low. ; =3
~Onths other hand, it is also possible that V was leading
R (Figure 1), giving rise to a positive pulse on the D output
and a constant low level on the U output pin. Both outputs
for the sample condition are vaiid since the determination
of lead or lag is dependent on past edge crossing and
initial conditions at start-up. A stable phase-locked loop
will result from either condition.

Fhase error information is contained in the output duty
cycle —that is, the ratio of the output pulse width to total

period. By_integrating or low-pass filtering the outputs

of she.detector and shifting the level 19 accommodate

ECL swings, usab@hgqa_lpg.[nfgLQQ(ign'for the voilage-

controlled oscillator_can be developed. A circuft:i::s:e{ul

for thia fungtion ix shown in Flgyra 2.
Proper level shifting is accomplished by differentially

FIGURE 1 — TIMING DIAGRAM

T LN\, [
0 e N s T

-—-‘ t-.-Ln.d
A Lesus V
s Gatuy = Yy

V Leags A ‘L | | I
tU Output = *0") ‘Lao

1.
—

driving the opaerational amplifior from the normatly high
outputs of the phase detector (U and [5). Using this tech-

‘nique the quiescent differential voltage to the operational

amplifier is zero (assuming matched “1" Jevels from the
phase detector). The U and D outputs are then used to
pass along phase information to the operational ampli-
fier. Phase error summing is accomplished through re-
sistors R1 connected to the inputs of the operational am-
plifier. Some R-C filtering imbedded within the input
network (Figure 2) may be very beneficial since the very
narrow correctional pulses of the MC12040 would not
normally be integrated by the ampilifier. General design
guides for caiculating R1, R2, and C are included in the
MC4044 data sheet. Phase detector gain for this config-
uration is approximately 0.16 voits/radian.

System phase error stems from input offset voltage in
the operational amplifier, mismatching of nominally
equal resistors, and mismatching of phase detector
“high* states between the outputs used for threshold
setting and phase measuring. All these effects are re-
flected in the gain constant. For example, a 16 mV offset
voltage in the amplifier would cause an error of 0.016/
0.16 = 0.1 radian or 5.7 degrees of error, Phase error can
betimmediozero initially by trimming either APUTOMSEL
or one of the threshold fesisiors (RT in Figure 2), Phase
error over temperature depands an how much the of-
tanding parometars drift.

FIGURE 2 — TYPICAL FILTER AND SUMMING NETWORK

J
MC 12040 |50
MC12540 )

[T et

+—a Ta VCO
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MOTOROLA

Semiconductors

BOX 20912 . PHOENIX. ARIZONA 85036

2N5179

The RF Line

‘

NPN SILICON RF HIGH FREQUENCY TRANSISTOR

i

.. . designed primarily for use in high-gain, low-noise amplifier, oscil-
lator, and mixer applications. Can also be used in UHF converter

applications.

*

Low Noise Figure —

NF = 4.5 dB (Max) @ f = 200 MHz

High Current-Gain — Bandwidth Product —
fr=1.4GHz (Typ) @ IC = 10 mAdc

Low Callector-Base Time Constant —
1y'Ce = 14 ps (Max) @ I = 2,0 mAde

Characterized with Scattering Parameters

4.5 dB @ 200 MH2
HIGH FREQUENCY

*"MAXIMUM RATINGS

STYLE 10 e

Reting! Symisol Value Unit

Collsctor-Emitter Voltage Vceo 12 Vde

Apphicable 1.0 1o 20 mAde
Coltector-8eee Voitage ves 220 Vae
Emitter-Base Voitape Ves 25 Vde
Coliector Current » Ic 50 mASS
Totel Device Dusipation ® T, = 25°C Po 200 mN

Oerate above 25°C 1.14 mw/°C
Totsl Device Dissipstion ® T¢ = 25°C L) 300 mw

Osrate sbove 25°C 1.7 mw/oC
Storsge Temoerature Range Tag -65 10 +200 °c

*indicates JEDEC Megistered Deta.

TRANSISTOR
NPN SILICON
A~

8
il
vy [' i
/ T
- 1«

BEATING
PLANL |
]

PN EMITTER

1. 8AsE ———
3. COLLECTOR

CASE  ° ITh (N
¢ Kc YIg

ML L MAETE RS INCHE
LI ii].mu. Ty
A 31
: 3 .-Jam._[m.'&
¥
EERCIIEIIY
= - D:
0.41 .48 | 0.01 .II%
3 54 850 0100 8SC
) 3 1.17 004 0.048
X ll.r I —
T
42 m
] 122
T

ALL JEDEC dmmmmminns and notes soply

TO-72
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*ELECTRICAL CHARACTERISTICS {Ta = 25YC unless otherwise noted)

r

Charscterirtie

——

Min

Unin

OFF CHARACTERISTICS N

Coliector-Erminer Susteming Volisge
{Ic* 30maAde, lge 0l

VEE Otsusl

Collecior-8ase Breakdown Voltage
fic = 0.001 mAdc, lg = O

8vcpo

20

Vde

Emitter-Base Breskdown Voitage
(g = 0.0 mAdc. Ic = O)

8Vepo

2.5

Vdc

Coliector Cutott Current
(Veg ® 15 Ve, Ig = 0)
(Vecg = 15Vdc. 1g = 0.Ta " 150°C)

Icpo

uAde

ON CHARACTERISTICS

DC Cutrent Gan,
tic = 30mAa. Vog = 1.0 Vecl

NFE

250

Collector-E mitter Saturation Voitage
ttg = 10 mAdc. 1g = 1.0 mAac)

VCE(sat)

0.4

Vde

Base-Emitter Sc(:anlion Voitage
lic » 10 mAcc, Ig = 1.0 mAcc)

VBEisat)

1.0

Vde

DYNAMIC CHARACTERISTICS

Current.Gain ~ Banawidih Prodoct (D
fic = 5 0 mAcc, VCE = 6.0 Vdc, { = 100 MHi]

$00

MH2

Coltector-Base Capacitance
{Vgg = 10 Vo, Ig = 0, 1= 0.1 10 1 OMHz}

pf

Smali-Signal Current Gain
(1g ® 2.0 mAac, Veg ® 6.0 Vac, (= 1 Qi)

hte

Coliector-Bas Time Constant
tig » 20mAdk, Vcg » 8.0 Voc, {* 31.9 MHz)

'y Ce

atfm sz owaer mafre

3.0

14

ps

Noise Figure (See Figure 1)

NF

4.5

a4

FUNCTIONAL TEST

fic = 1.5mAcc, Vg = 6.0 Vdc, Ag = 50 ohms, = 200 MH2)

Common-Emitier Amphifier Power Gain (Ses Figure 1)
{Vee ® 6.0 Vae, Ig = 9 0 mAdc, t = 200 MH;z)

dB

Power Outoul {See Figure 2)
(Vg ® 10 Voc, Ig = 12 mAoc, 12500 MH2)

20

mw

“tngicetes JEDEC Registersd Vatues.

CD" Is tatineed oo the Tronuancy 81 whirh [hyy| exirepnistes to unity

MOTOROLA Semiconductor Products Inc.
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e J
s
..

cmu"[___of:

faomwseu ¥
OURCE 53,0

L3 114 Jorme, @18 AWG, 057 L, 037 Cunmm
12 2Twm, 16 AWG, 057 L, 05" D
11 1 Ywra @13 ANG, G237 L, 90" Domwer Posten 3/4° hém LY

FIGUHE J - NOISE FIGURE
versus FREQUENCY

FIGURE 1 - 200 MHz AMPLIFIER POWER GAIN
AND NOISE FIGURE CIRCUIT

1, FREQUENCY itr)

FIGURE 2 - 500 MHr OSCILLATOR CIRCUIT

ourrul

SEENOTE L

Mew | - Coml Loaw owipet sutamr conurtiong of
1 Gonwrsl Radeg Vyoe 814 TEE o0 squwntent
1 Gorwew Radve I ype 78 D10 Adurstatie S0ud o suvmuions
1 Lonmu Rade | rpa 014 LA Acguatobly { vw of suweveiom
) Gonerdd Rots [ ype 876 W) $ren (uiud tewmenotomn o syurmeiont
Now 7 - AFC = 8.2 % Dumors 57 450 ot swomvetont
Kins ) - Load Nombw § Lo} Restng
bl Jowrns 010 ARG see 1Y smh OO, 1 1/8 mah bory
Qe In3ty

FIGURE 4 = NOISE FIGURE versus BOUNCE
RESISTANCE and COLLECYOR CURRENT

" l l l ] . l g — vy Vg e 80 Ve
" 111 ! T w9 pey] g Y
VeE» L0Ve ]
b ncct-u-u‘ i 0 o~ — -
g s A5<0 250 Ohos @ 106 ond 200 WH: 8 20 ae SN =l ]
w = 100 Ohwe @ 854 Wi 8 200 [ N N
£ b 2 e ) N
2 e g o=
a /‘, 2‘ l o
S 4 < 1348
= 1" o % ¥ 3
W 10 = s REse
o T -
20 :,, f: e L1 —
10 9 — ]
0 2
0 ) 100 08 300 500 6s a1 0 0 10 S0 10 10

1C. COLLECTOR CURRENT tmAgc)

FIGURE 5 ~ NOISE FIGURE verws SOURCE
RESISTANCE snd COLLECTOR CURRENT

o —r
P— VCE*60V
S o,
? x0 NL\%\‘;\ \m ™~ \\\
3 Fphuap A
- m p]
§ ) \ N
Q vou = /
g \
g Nty v
3 »
' 0 4.5 ¢
»
s oar e 20 10 50 18 10

1c. COLLECTOR CURRENT {mAsc)

@ MOTOROLA Semiconductor Products Inc.
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Y
FIGURE 6 ~CURRENT-GAIN-BANDWIDTH PRODUCT
Z e
]
51
-3
o
S s
H
x
w1 -
7] ——
é 2 | — -\
£ e e \
o
; o8 J/
: /
S s
e
LN 1) .
" 10 30 0 %0 & 10 80 w0 10 n »
1¢, COLLECTOR CURRENT (mAdc!
FIGURE 7 ~ INPUT ADMITTANCE FIGURE 8 — OUTPUT ADMITTANCE
vorsus FREQUENCY versus FREQUENCY
20 T 1 L |
| _VCE* 6.9Vdc Vi VCE* 6.0 Ve
- " Ig * 1.5 mAde 4 ] | IC = 1.5 mAde
F R P/ e £ u
£ £ 0, 4
s / S Poe
Y - Pia— p=t I v
E s / = y,
s FRRRY v
2 ' < b = 4 <
- " e /r s L~
2 s0 e =
z 1 / = i L
E- . - '/ °8 28 —— ] -
10 ,,j/ - Y, PRSI r -«
oL —1. .
100 150 200 300 40 500 600 800 1000° 100 150 200 30 400 500 600 80 1000
1, FREQUENCY {MH3) 1, FREQUENCY (MHs)
FIGURE 9 ~ FORWARD TRANSFER FIGURE 10 - REVERSE TRANSFER
ADMITTANCE versus FREQUENCY ADMITTANCE vermss FREQUENCY
T w IRY)
€ Veg * 0 Ve £ vee 40 Ve
Cce* 8.0 Vvdc . * 6.0 vac
£ B mae £ B s mak ;
8 0«
2 e -4
E » \\ S
2 . NS et z Y
i ¥ < =
< 1 \ < e
v — Ay, won Y
2 5 N 2 .. pZa
H dte \\ H
= = .
a B - 18 >
E 10 r/ \\ g 18 1 1/
= >
S s R L e — >
€ o £ - L
100 1% 200 b0 1] “w oo W [ 0o 150 w WO M0 N 800 ke

1. FREQUENCY (MHZ)

'

1, FREQUENCY (MHy

MOTOROLA Semiconductor Products Inc. ——— — —— — —————
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FIGURE 11~ $yy, INPUT REF LECTION COEFFICIENT

e e e
v b4 -.....-«-‘-w

e

FIGURE 12— S22 OUTPUT AEFLECTION COEFFICIENT

[)cid g  Ld

| e i e sy ..'.,...’....vl

P
SRRy YY)
. REL

FIGURE 13 - Sq2. REVERSE TRAANSMISSION COEFFICIENT

MOTORCLA Semiconductor Products Inc.

FIGURE 14 -S21. FORWARD TRANSMISSION COEFFICIENT

130°
7

W TTRET AL
S 0g 0 1Y b
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FIGURE 15- Sy, INPUT REFLECTION COEFFICIENT AND $22. OUTPUT REFLECTION COEFFICIENT

y, s ST, 7 AR A
700 MHz St VCE = 6.0 Vde
A 05 3
500 2L
] U ki :
» + ¥ )
|00 M PO A s 0 5 3
.'/lc = 5.0 mAdc 70 S

100 MH2
=900 MHz

2L N
300 MHz -
100 MHz =kt 200 MHz
&, v, :
3, E@{wﬂl\ N

™NCJC = 1.5 mAde S 100 MH2 =72

a3 St e

—_ ‘ MOTOROLA Semiconductor Products

Inc. —
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WIS RE/ Typnat Uherasirame {F4=20 'C

lies Vg MR Feoby 00
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1o niy
4 3 i : i -
MR RS F e e \3 s
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o r Y
. H / H 4
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