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Abstract

This project describes about the study and construction of radio transceiver using Direct
Sequence technique .This transceiver uses the carrier signal at 26.690 MHz and 15 bits psuedo
random puise, spreads the signal spectrum for broadcasting.by mixing the modulated FM signal
with psuedo random pulse using balanced mixer. The receiver detects the received signal by
mixing with spread spectrum signal which is obtained by the mixing of transmitted psuedo
random pulse and signal from local oscillator. The mixed signal is demodulated to obtain the

audio signal.
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Slngle;bnlnnced dlode mixer opesation. (a) The mixer circull; (b)out-
put vollago across the resistive load; (c) switching functlon produced
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1 2 3

INITIAL CODE 1 1 1
CLOCK PULSE 1 0 1 1
2 0 0 1

3 1 0 0

4 0 1 0

5 1 0 1

6 1 1 0

NEW PERIOD 7 1 1 1

ANTNA 2.1 UAMIANINZIRY S/R uusiaz CLOCK PULSE

1 2 3

INITIAL CODE 1 1 1
CLOCK PULSE 1 0 1 1
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6 1 1 0

NEW PERIOD 7 1 1 1
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1 2 3

INITIAL CODE 1 1 1
CLOCK PULSE 1 0 1 1
2 0 0 1

3 1 0 0

4 0 1 0

5 1 0 1

6 1 1 0

NEW PERIOD 71 1 1
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AN 2.3 fduldnteagi 2.21 ‘

1 2 3

INITIAL CODE 1 1 1
CLOCK PULSE 1 1 0 1
2 1 0 0

3 0 1 0

4 0 0 1

5 1 1 0

6 0 1 1

NEW PERIOD 7 1 1 1
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AINA 2.5 wanpuuumssievesdaulounduiivinlifinanaemidngega

Number
of Code
Stages Length Maximal Taps
2 3 2,1
3 7 (3, 1)
4 15 [4, 1]
5* 31 (5, 2105, 4,3,2)[5,4,2, 1)
6 63 6, 1106, 5,2, 1] (6, 5, 3, 2]
7* 127 (7, 11(7,3)17, 3. 2,11(7,4,3,2)
[7.6,4,21(7,6,3,1)(7,6, 5, 2)
(7,6,54,2,1117,5,4,3,2,1)
8 255 (8,4,3,2](8,6,5,3]8,6,5,2)
(8,5, 3,11(8,6,5,1](8, 7, 6, 1]
[8,7,6,5, 2, 17(8.6,4,3,2. 1]
9 311 (9,419, 6,4,3]1109,8, 5, 4] [9, 8, 4,1]
(9,5,3,2]09.8,6,5][9,8,7,2
(9.6,54,2,1]09,7,6,4,3, 1
[9,8,7,6,5,3]
10 1023 (10, 3] 10. 8, 3, 2] [10, 4, 3,11(10,8,5, 1]
(10, 8, 5, 41 (10, 9, 4, 1] [10, 8, 4, 3]
(10, 5, 3, 21 10, 5, 2 11(10,9, 4, 2)
11 2047 (1L1][11,38,5, 2] (11,7,3,2][11, 5, 3, 5]
(11,10, 3, 2] [11, 6, 5, 11(11, 5,3, 1)
(11,9,4,1] (11, 8,6, 2] (11,9, 8, 3]
12 4095 {12,6,4,1][12, 9, 3,2][12, 11,10, 5, 2, 1]
(12,11, 6, 4, 2, 1J[12, 11,9, 7, 6 s
(12,11,9,5,3, 1] (12,11,9,8,7, 4]
(12,11,9,7,6,51{12, 9, 8, 3, 21
{12,10,9, 8. 6, 2]
13* 8191 (13,4,3,11(13,10,9, 7, 5, 4]
(13,11,8,7, 4,11 (13, 12, 8, 7. 6, 5]
(13,9,8,7,51)[13. 12,6, 5, 4, 3]
13,12, 11,9, 5, 3) [13. 12. 11, 52.1]
(13,12,9,8,4,21(13,8.7, 4, 3.2)
14 16, 383 [14. 12, 2, 1) (14,13, 4. 2] (14,13, 11, 9]

(14,10, 6, 1114, 11,6. 1) (14,12, 11, 1)
(14,6,4. 2] [14. 11,9, 6, 5, 2]

(Continurd)
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(Continued)

Number
of Code
Stages Length Maximal Taps

(14,13.6, 5, 3,11 (14,13, 12, 8, 4, 1]
(14, 8,7, 6,4,2][14,10,6, 5, 4, 1]
(14,13,12,7, 6, 3] [14, 13, 11, 10, 8, 3]

15 32, 767 (15,13, 10, 9] [15, 13, 10, 1] [15, 14, 9, 2}
(15,11(15,9. 4, 1] (15,12, 3, 1] [15, 10, 5, 4]
(15,10, 5,4, 3,2] [15, 11, 7, 6, 2, 1]
(15, 7,6, 3,2, 1][15, 10, 9 8,5, 3]
[15, 125432][15109753]
(15, 13, 12, 10] [15, 13, 10, 2] [15, 12, 9, 1]
(15, 14, 12, 2] (15, 13,9, 6] [15, 7, 4, 1]
(15, 4] (15,13, 7, 4]

16 65. 535 (16, 12, 3, 1] [16, 12, 9, 6] 16, 9, 4, 3]
[16, 12,7, 2] [16, 10, 7, 6] 16, 15, 7, 2]
(16,9, 5, 2] [16, 13, 9, 6] [16, 15, 4, 2]
[16, 15, 9, 4]

17* 131, 071 (17,31 (17, 3,2, 1] 17, 7, 4, 3]
(17,16, 3,11 (17, 12,6, 3, 2, 1]
(17,8,7,6,4,3][17, 11, 8, 6, 4, 2]
[17,9,8,6,4,1][17, 16, 14, 10, 3, 2]
(17,12, 11, 8, 5, 2]

18 262, 143 (18, 7] (18,10, 7, 5 (18, 13, 11,9, 8, 7, 6, 3]
(18,17, 16, 15, 10, 9, 8, 7]
(18,15,12,11,9,8, 7, 6]

19* 524, 287 (19, 5,2, 11 (19, 13, 8, 5, 4, 3]
(19,12. 10,9, 7, 3] [19, 17, 15, 14, 13, 12, 6, 1]
[1917]514]39842]]
(19,16, 13,11, 19, 9,4, 1] [19, 9, 8, 7, 6, 3]
[191615]3129542]]
(19, 18, 15, 14, 11, 10, 8, 5, 3, 2]
(19, 18,17, 16,12, 7,6, 5,3, 1]

20 1. 048, 575 (20, 27 [20, 9, 5, 3] [20, 19, 4, 3]
(20, 11. 8, 6, 3, 2] (20, 17, 14,10, 7, 4, 3, 2]

21 2, 097. 151 (21, 2] (21, 14, 7,21 (21, 13, 5, 2]
[21,14,7,6,3,2] (21,8, 7, 4,3. 2]
(21, 10. 6, 4, 3, 2] (21,15, 10,9, 5, 4, 3, 2]
(21, 14,12, 7, 6,4, 3,2) (21, 20, 19, 18, 5,4,3,2]

(Continued)



(Continued)

Number
of Code
Stages Length Maximal Taps
22 4, 194, 303 (22, 1] (22, 9, 5, 1] (22, 20, 18, 16, 6,4, 2, 1]

(22,19, 16, 13, 10,7, 4, 1] (22, 17,9, 7, 2, 1]
(22,17,13,12,8,7,2,1] (22,14, 13,12, 7, 3, 2, 1]
23 8, 388, 607 (23, 5] {23, 17, 11, 5] [23, 5, 4, 1] -
(23,12, 5,4) (23, 21, 7, 5) (23, 16, 13, 6, 5, 3]
(23, 11,10, 7, 6, 5] [23, 15, 10, 9, 7, 5, 4, 3]
(23,17,11,9, 8,5, 4,1] [23, 18, 16,13, 11, 8, 5, 2]
24 16, 777, 215 (24,7,2][24, 4,3, 1]
(24, 22, 20, 18, 16, 14, 11, 9, 8, 7, 5, 4]
: (24, 21,19, 18,17, 16, 15, 14,13, 10, 9, 5, 4,1]
25 33, 554, 431 (25, 31 (25, 3, 211 [25, 20, 5, 3] [25, 12, 4, 3]
(25,17, 10, 3, 2, 1] (25, 23, 21,19, 9, 7, 5, 3]
(25,18, 12,11, 6, 5, 4] [25, 20, 16, 11, 5, 3, 2, 1]
(25,12, 11,8,7,6, 4, 3]

26 67, 108, 863 (26, 6,2, 1] (26, 22, 21, 16, 12, 11, 10,8,5,4,3,1]

27 134, 217, 727 [27,5,2,1] 27,18, 11, 10, 9, 5, 4, 3]

28 268, 435, 455 [28,311(28, 13, 11,9, 5, 3] [28, 22,11, 10, 4, 3]
(28, 24, 20, 16. 12, 8, 4, 3, 2, 1]

29 536, 870, 911 {29, 2] [29. 20, 11, 2] [29, 13, 7. 2]

(29, 21, 5, 2] [29, 26. 5, 2] [29, 19, 16, 6, 3, 2]
(29, 18, 14, 6, 3, 2]

30 1,073, 74, 1, 823 {30, 23, 2, 1] [30, 6, 4, 1)
(30, 24, 20, 16, 14, 13, 11, 7, 2, 1]
51+ 2,147, 483, 647 (31, 29. 21, 17] (31, 28, 19, 15] (31, 3]

(31,3,2,1] 31,13, 8, 3] [31. 21, 12, 3,2,1]
(31, 20, 18, 7, 5, 3] [31, 30, 29, 25] (31, 28, 24, 10]
(31, 20,15, 5, 4,3] [31, 16, 8, 4, 3,2

32 4, 294, 967, 295 (32,22,2,1][32,7, 5, 3, 2, 1]
(32, 28,19, 18, 16, 14, 11, 10. 9,6,51]
33 8, 589, 934, 591 (33, 131 [33, 22, 13, 11] [33, 26, 14, 10]

[33, 6,4, 1] (33, 22, 16, 13, 11, §]
61* 2, 305, 843, 009, (61, 5,2, 1]
213, 693, 951
89= 618,970, 019, 642,  [89, 6, 5, 3]
690, 137, 449, 562,
112

* Mersenne Prime Length Generator



o

N 3
NSRANLULWAZNITAIUI

3.1 ms'a'anLtuumsv'hmum'aaszuu'lmLsnﬁ-'mmu-i
Duluauudenlaezunslugl 3.1 o Tﬂmvmqum?uﬂmmmﬁ’mmmnuwaLa'ufmuam

n'aum:dwan mqmu?unmunuma'lummmmdqnﬂm

3.2 NM192BNULLNRTDRATRIRLADS

- JiIJ 8.1u
I,_ i3to =
C1
c4—-¢F === 39n
T T
L1i<i1,90uH
X1 CS O/P
sl —| -O
26.690 MH= 8. 1u i
= cal, ©2l s, [
7? L29180uH
R2{ 59

.;l

U7 3.2 29msenafaiamatanni 26,690 MHz

Augl 3.2 idawnsoudn L, uaz C, ¢ angms
1 ; C,C
=—F7 = ¥ C, =—"2%
s 27\ LC, ’ G +G
WNTAaNAING 26.690 MHz uaziauuadn C vegeesawingiy 39 pF

.. 39px 39 _
azlgirn Cy =#= 195pF
39p+39p
v 1
T1zandy L=——F——
ey 4r’fC

= 182uH



30

FUARIULIS| UEBRNLILULLUNGBIELUTBY oY L'g W

ngesevl
3 bpragY

HOLVH3INID
WOUJNVY
oan3sd

JOLVYANTO
WOANWYY
oan3sd

N »oLvINaow
Y a3oNvIve

d3ONvIve




7

3.3 NTBBNUULIASHARLALADS

anaseeadaianes lugli 3.2 nanunsafunasequainefd I ddagy 3.3

S,

) - hd
%108!( T Cé
1 R1 ) I

= 8. 1lv
Ja L

|:|318 =
C4_1x c1=b30n
7

L1j1.908uH

LAAAS

26. 6968 HH=z (j
{Dl—“ 8.1
X1

D1
c2 18puH
C3J — w 180uH

!

UroD

17 3.3 naneqamef

tnanisldausames FailuantdmesAuiuatldmuAusssunasuuladty vinldanu
faunsollsauulydsian ( nsueganuul FM)

3.4 mMeaanuuuisasiinigasiagld TUF-3

finnreanuuudagy 3.4

RF  IF Lo
1 2 3 4
] Jcl1 Ri5 1K i RF 26.86 H
I 6.620 HHz
\\] Il l QO
9. 01u g.010
Cc 100vu

. b
!
PSEUDO RANDOM GENERATOR

o -
UM 3.4 wasfinigef

31
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1 -2 3 4

INITIAL CODE 0 0 1 0
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2 1 1 0 0
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15 0 0 1 0
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J308 thru 1310%

CASE 29-04, STYLE S
TO-92 (TO-226AA)

/]

2
g

MAXIMUM RATINGS

'{ Rating Symsol | Vslue | Unit ; Source

| Dras-Source Voltage : vos | 25 | vee

{ Gate-Saurce Veltage v5s i 25 | vee JFET

! Sarwaec Gate Current ' gg | 10 | mace VHF/UHF AMPLIFIERS
Totai Cevice Dissioaton @ Ta = 25T H Po | 3s0 l mw N-CHANNEL — DEPLETION

Oerate adove 25T 28 mwiC
{ ‘uncson Temperature Range T, |} -85t -125 | «These are Motorola
| Storage Temoerature Aange Tag | -65t0 -150 | < designated preferred deviers.

L

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.}

T Cherscianstic | Symbot | Min | Ty | Max i unn
OFF CHARACTERISTICS
Gate-Saurce Jreardown Vorage V{BRIGSS | -5 ‘ — ‘ S vae
HG--LO..A.Vgs-O) 1 ! H
Gate Reverse Current lGss
vgs = -5 V. v—~s-0.g-‘S‘C'. - - -10 nA
Vgs = —-15V. vpg = 0.7a = -8 — -— -10 A
Gate Sourcs Cutot! Vortage VGSiotm Vdc
Vng = i0V.lp = 1.0 nA) J308 -1.0 R ad ~6.5
Jaoe -1.0 — -4 0
4310 -0 — -8.5
ON CHARACTERISTCS
Zero-Gate=VoRtage Orann Currentt 1) ‘Dss mA
\Vng = 10V.VGs = 0 Jc8 12 - &
2309 12 -— 30
3o 24 — Q
Gate-Source Forwara Vohage vGSin l - \ -— 1.0 l Vde
tVag = O.lg = 1.0mA)
SMALL-SIGNAL CHARACTERISTICS
{ common-Sousce Input Concucance Relyig) ! { mmnos
(Vgs = 10V.!p = 10 mA. { = 100 MHz) J308 - 07 -
2309 -— 0.7 -—
310 s | - !
Camman-Source Cuzout Concuciance ‘ Rewgsl | — ‘ 025 | — ‘ mmnos
(Vag = 10V, I = 10 mA § = 13C MHI) | ! ! '
Common-Gate Power Gain ‘ Gog | - 6 | - o8
(Vns-!OVID-\CImA.!-IWMHxD !
Cammon-Source Forward Transconaucance Relygg) —_ 12 ‘ — memnos
Vg = WeV.lp- 10 mA, { = 100 MHZ}
Cammon-Gata input Congucance l Retwig) — | 2 ) - mennos
Vos = 10V, Ip = 10mA | = 100 MHzl !
Cammen-Saurce Forwara Transconcuciance ots ! .| wmnos
(vgs =~ 10V.Ig = 10 mA f = 1.3 uni Jcs 8000 - 20000
‘ J303 10000 -— 20000
J 5000 - i 18000
Cammon-Scurce Outout Cancuciance Jos i amnos
Ngs-IOV,ID-IOME-ZOim - - i _250
{

MOTORCLA SMALL-SIGNAL TRANSISTORS, FETs ANO DICDES
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J308 thru J310

ELECTRICAL CHARACTERISTICS fcontinued) (T = 35°C unless ciherwise voted.}

Charscaaristic | Symbol | Min | Tyrp | Max | Unmr
Common-Gate Forward Transesnduciance 91tg wmnos
Nos-lOV.lD-lon\A.f-LD!M J308 — 13000
4309 -— 12000 -—
3210 12000
Common-Gate Output Cancuctanca dog wmhos
(vos.mv.lo-mmA.l-x.ow Jxs — 152 —
J309 L - 100 —
4310 -_— 150 —
Gate-Orain Capectance ‘ Caa I -— 13 25 | of
Veg = 0,Vgs = 10 V.! = 1.0 MMz} l
Gate-Source Cacacitance l Cqs l - a3 | 58 oF
(Vps = 0.Vgs = =10V, f = 10 Mhal I
FINCTIONAL CHARACTERISTICS
Nose Figure ‘ NF l - 15 l - ' o8
(Vag = 10 V.lp = 10 mA. f = 450 MHz} !
Eauivarent ShortCircuit Input horse Voiage ! en ’ — | 10 i - av Fz |
Vps = 10V.lg = 10 mA,. { = 00 ¥ !
(1} Pulse Test: Puise Wictt < 300 .. Outy Cycle & 1.0%
e

MOTCROLA SMALL-SIGNAL TRANSISTORS, FETS AND DIODES
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' J308 thre J310

FIGURE 1 = 450 MH2 COMMON GATE AMPUFIER TEST CIRCUIT
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HE NOISE TIGURE {dB)

FIGURE 6 — COMMON-GATE Y PARAMETER
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J308 thru J310

FIGUARE 12 — 450 MMa IMD EVALUATION AMPLIFIER

: uno 9.:'1-\/
' |r° ‘ T \TJ\ Byy 13081 — 36 § Mawe
- fp = 10 mAce
c] cs _-! =
(] Vos - 20 Ver
] ourrur Qovew case
woensee
| . uk-so:'l 1M towt tores = 11 * 449 § Mbeg, $2 = 430 3 W
. ' 7es C3 = 1 10 82 JePrsrsonm A variaQ'e trimener
= ! = = C3. CS = 100 8¢ ‘vew 1A DuiTOA C2DaC 20"
a C3,C4 CE =058 ationemgn Aw vor-ane trrtmes
1 i_ L1 LE" a 12377 0 190" conser Jav
| = 12, L8 = Sergecute Ve 200 chene
L3= 1787w 1712 = 1 T/8” cosoer Dar
Vs Vo

S=EL0

Amglifier power gain and IMO procucts are a function of the ioad imoedance. For the amolifier design shewn above with
C4 and CS adjusted to reflect 4 loag to the dran sesulling in 3 nominal power san of 9 cd, the Jrd order intercedt aonc®
(1P value it 29 dBm. Adjusting C&, C6 to orowide larger l0ad values will resuit in Nigner gain, smalier DadwiCIN 3N lower
1P vaiues. For example, a nominat gan of 13 a8 can Se achieved with an intercest point of 19 c8m,

FIGURE 13 — TWO TONE IRD ORDER INTERCEPT POINT
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2N3903
2N3904 :

NPN SILICON ANNULAR TRANSISTORS

... designed for general purpose switching and amplifier appli- NPN SILICON
;;:;g(ﬂ);md for compiementary circuitry with types 2N3905 and SWITCHING & AMPLIFIER
TRANSISTORS -

® High Voltage Ratings — V{grjceQ = 40 Volts (Min)
¢ Current Gain Specified from 100 zA 0 100 mA

e Complete Switching and Amplifier Specifications B
® Low Capacitance — Cop = 4.0 pF (Max)

MAXIMUM RATINGS

Rating Symbol Value Unit
*Collector-Emitter Voltage Vego 40 Vde /
*Collector-Base Voltage Veso 60 Vde y
*Emitter-Base Voltage VegQ 6.0 Vde
*Collector Current — Continuous Ic 200 mAdc
**Totel Device Dissipation @ Tp = 25'C Po 625 mw
Derate above 25°C 5.0 mwWrC
Total Power Dissipation @ Tp = &0°C Pp 450 ' mw | A
**Total Device Dissipation @ T¢ = 25°C Pp 1.5 Wans 3] 'g_— ————— T
Derate above 25°C 12 mwrC r' o ™ :
**QOperating and Storage Junction T). Tatg | —55t0150 c e F VT
Temperature Range F L i
THERMAL CHARACTERISTICS =t
Characteristic Symbal Max | Unit
Thermal Resistanca, Junction to Case Reyc 83.2 oW
Thermat Resistance, Junction to Ambient Rasa 200 ‘oW -

*‘ndicates JEDEC Registared Data.
“*Motorola quarantees this data in acdition to the JEDEC Ragistered Data.

EQUIVALENT SWITCHING TIME TEST CIRCUITS NOTES.
1. CONTOUR OF PACKAGE BEYOND Z0NE P ;,
FIGURE 1 — TURN-ON TIME 1S UNCONTROLLED.

-0V

~

. OIM “F~ &APPLIES AETWEEN W™ AND
“L7. 01 "0” & “S” APPLIES BETWEEN
"L 4 1270 mm (0.5 FAOM SEATING *
PLANE. LEAD 01M 1S UNCONTROLLED
1R " & BEYOND 12.70 mm (0.5

300 ns—| L

—
Outy Cycis « 2.0% [ j-‘m's v
=05V )

FROM SEATING PLANE.
! ae
<1.0ns ’ !._ 1G<a0cF TMILLIMETERS] __INCHES
— -~ QIMT WIN | MAX | MIN | MaX
el Al 43 3110179 a0
- ST €1 101751 0,305 ]
AGURE 2 — TURN-QFF TIME . 1 394 0.125 1 1138
41 T 056 1 00161 9027
' K .48 1 0,015 1 0.019
10<ty <500 us— U T T T T 0048 1 A085 s
Duty Cycle = 2.0% P - 1y - 10100
" 341 ¢ 157 790981 0,305
1230 1 - _T4%0)] -
0 V3351 - FL S
N 1 203 1 2571 0.0801 0105
1 - 115 -
RI1 107 - 35 - ¢
=8V —i S v 03 1 031 1012t 0015

Ad JEDEC dimenvans ana nates agoty.

*Totst snunt caoacstance of test jig and connecton CASE 29-02

(TO-228AA)
< MOTOROLA NC 1988 DS5127 R2




D.2: Transistors

A-37

=’:ELEC"'RICAL CHARACTERISTICS {Ts, = 25°C unless otherwise noted.)

I

Characteristic l Symbol | Min [ Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltagel1) V{BRICEO 40 - vde
(Ic = 1.0 mAde, Ig = 0)
Collector-Base Breakdown Voitage VIBRICBO 60 -_ Vde
{lc = 10 pAdc, Ig = 0)
Emirtar-Base Breakdown Voltage V(BRIEBO 6.0 - Vde
lg = 10 pAde. Ig = 0)
Collector Cuto?f Current Icex - 50 nAde
{(Veg = 30 Vdc, Veg(of) = 3.0 Vdc)
Base Cutoff Current |18 - 50 nAdc
{Vcg = 30 Vdc, Vegioty = 3.0 Vdc)
ON CHARACTERISTICS! )
DC Current Gain hee —
{ic = 0.1 mAdc, Vcg = 1.0 Vdc) 2N3903 20 -
2N3904 40 -_
{Ic = 1.0 mAdc, Vcg = 1.0 Vdc} 2N3903 35 —_
2N3904 70 —
{ic = 10 mAde, Vgg = 1.0 Vde) 2N3%03 50 150
2N3904 100 300
{ic = 50 mAdc, Veg = 1.0 Vdcl 2N3303 0 -
2N3904 60° -
(Ic = 100 mAde, Vg = 1.0 Vdc) 2N39%03 15 -
2N3304 30 -—
Collector-Emitter Saturation Voltage VCE(sau) Vde
{ic = 10 mAdc. Ig = 1.0 mAdc) - 0.2
{Ic = 50 mAdc, Ig = 5.0 mAdc) —_ 0.3
Base-Emitter Saturation Voitage VEE(sat) Vde
{ic = 10 mAdc, Ig = 1.0 mAdc) 0.65 0.85
{lc = 50 mAdc. Ig = 5.0 mAdc) — 1.0
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product T MHz
{lc = 10 mAdc, Vg = 20 Vdc, f = 100 MHz) 2N3903 150 —_
2N3s04 200 -
Qutput Capacitance Cobo - 4.0 pF
(Veg = 5.0 Vde, lg = 0. f = 100 kHz)
Input Capacitance Cibo - 8.0 pF
{Vgg = 0.5Vdc, Ic = 0, f = 100 kHz) )
Input impedance hig k0l
{Ic = 1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz) 2N3903 0s 8.0
2N3304 1.0 10
Voltage Feedback Ratio hre X 10-4
{Ic = 1.0 mAdc, Vcg = 10 Vde, f = 1.0 kHz2) 2N3903 0.1 5.0
2N3904 0.5 8.0
Small-Signal Current Gain he —_
Ic = 1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz) 2N3903 50 200
2N3504 100 400
Output Admintance hoe 1.0 40 pmhos
{ic = 1.0 mAdc, Vog = 10 Vde, f = 1.0 kHz)
Noise Figure NF d8
(Ic = 100 pAdc, Veg = 5.0 Vde, Rg = 1.0 k02, 2N3903 -— 6.0
f = 10 Hz to 15.7 kHz) 2N3504 —_ 5.0
SWITCHING CHARACTERISTICS
Oelay Time (Veg = 3.0 Vde, Vgg(ot) = 9.5 Vde, 4 - 35 ns
Rise Time Ic = 10 mAdc. Igq = 1.0 mAdc) t - 50 ns
Storage Time 2N3903 ts - 800 ns
(Vec = 3.0 Vde, Ic = 10 mAde, 2N3904 hd Sao
Fall Time I3 = ig2 = 1.0 mAde) [ - 50 ns

(1) Puise Test: Pulse Wiath € 300 us, Duty Cycle € 2.0%.

@ MOTOROLA Semiconductor Products Inc.
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Appendix D: Manufacturers' Data Sheets

TYPICAL NOISE CHARACTERISTICS
(VCE = 5.0 Vde, T4 = 26°C)

FIGURE 3 ~ NOISE VOLTAGE

1C. COLLECTIR CUARENT (LAY

—_— @ MOTOROLA Semiconductor Products Inc.

FIGURE 4 = NOISE CURRENT
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TYPICAL STATIC CHARACTERISTICS
FIGURE 8 - DC CURRENT GAIN
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TYPICAL DYNAMIC CHARACTERISTICS
FIGURE 13 = TURN-ON TIME FIGURE 14 ~ TURN-OFF TIME
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MM54C08/MM74C08 Quad 2-Input AND Gate
MM54C86/MM74C86 Quad 2-input

EXCLUSIVE-OR Gate

general description

Employing compiementary MOS (CMOQS) transis-
tors to achieve wide power supply operating range,
fow power consumption and high noise margin
these gates provide basic functions used in the
implementation of digital integrated circuit systems.
The N and P-channel enhancement mode transis-
tors provide a symmetrical circuit with output
swing essentially equal to the supply voltage. No
dc power other than that caused by leakage
current is consumed during static condition. Al
inputs are protected from damage- due to static
discharge by diode clamps to V¢ and GND.

features

= Wide supply voltage range 3.0V to 15V
®  Guaranteed noise margin 1.0v
® High noise immunity 0.45 Ve typ
® | ow power fan out of 2

TTL compatibility driving 74L

® |ow power consumption 10 nW/package typ

® The MM54C86/MM74C8B follows the MMS4LES
/MM741.86 pinout

connection diagrams

MMS4C08/MM74C08

Ve “w ar » W
lu L] lu 1 i) !u lc

1 " w p7Y n ™ L
™ e
truth tables
MMSACOB/MM74C08
INPUTS OUTPUT
A 8 Y
L L L
L H L
H L L
H H H

H = High Level L= Low Level

MMS54C88/MM74C36
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MMS54C08/MM74C08, MM54CB6/MM74C86

absoiute maximum ratings (Not 1)

Voitage at Any Pin

Operating Temperature Range
MM54C08, MM54C86
MM74C08, MM74C86

Storage Temperature Range

Package Dissipation

Operating Ve Range

* Absolute Maximum Ve

0.3V to Ve 0.3V

—55°C o +125°C
—40°C 10 +85°C
—-65°C to0 +150°C

500 mw

3.0Vto 15V

Lead Temperature (Soidering, 10 seconds)

dc electrical characteristics
Min/max fimits apply across temperature range, uniess otherwise noted,

18v

300°C

PARAMETER CONDITIONS MIN l TYP MAX UNITS
CMOS TO CMOS ~
Logreat 1% Input Voltage (Vypyy) Vee = 5.0v 35 v
Vee = 10V 8.0 v
Logscal “0” Input Voltage (V) Vee = 5.0V 15 v
Vee = 10V 2.0 v
Logieai 1" Qutput Voltage Vee * 5.0V, 1g = -10uA 45 - v
Vouras! Yo * 10V, Ig = ~10uA 9.0 - v
Logwcal "0 Qutput Voitage Vee # 5.0V, 1o = +t0uA 0.5 v
Vourm) Vee » 10V, Ig = +10pA . 1.0 v
Logicat 1 Input Cureent {1y gy} Vee = 18V, V = 15V 0.005 1.0 BA
Logecal 0™ Input Current {1y eq)) Vee = 15V, Vi s OV -10 -0.005 uA
Suoply Current (icc) Vee = 15V 0.01 15 HA
CMOS/LPTTL INTERFACE
Logecal “1" Input Voltage (Vyepy) 54C, Ve » 4.5V Yee - 1.5} v
- 74C, Ve = .75V Vee.m 1.5 v
Logcal “0” [npit Vottage (Vynor} 54C, Ve = 4.5V 0.8 v
74C, Ve » 475V - 08 v
Logicat “1* Outout Voitage S4C, Ve = 4.5V, g = ~360uA 2.4 \
Vourm!} 74C, Vg = 4.75V, |g = ~360uA 24 v
Logreat “0” Quiput Voltage 54C, Vg # 4.5V, 1g = +360uA a4 . v
Vourma} 74C, Vee = 4.75V, 1g = «360uA 0.4 v
OUTPUT DRIVE (See 54C/74C Family Characienstics Data Sheet)
Outout Source Current Heoypcg) Vee = 5.0V, Vgyur * OV 1.75 -3.3 mA
{P-Channel} Ta*s25C
Qutout Source Current ligoynce ) Vee < 10V. Vour = OV -8.0 -15 mA
{P-Channel) . Ta*25C N
Outour Sink Current {1gipg ) Vec * 5.0V, Vour = Vee 1.7 a6 mA
{N-Channei} Ta 225°C
Outout Sink Current (g pe } Vee * 10V, Vour * Vee 80 16 mA
{N-Channer) Ta »25°C
Mo

)
(4]




ac electrical charact

eristics

{MM54C08/MM74C08) T, = 25°C, C,_ = 50 pF, uniess otherwise specified.

h: PARAMETER CONDITIONS MIN TYP MAX UNITS
Provagation Detay Time to Logical Vee » 5.0v 80 140 ag
. "1 or 0" {tgg) Vee * 10V 40 70 nt
: * Input Cacscitance {Cyp} Note 2 5.0 pF
. Power Disnigation Capacitance {Cp,l Note 3 Per Gate 18 oF
' ac electrical characteristics
1. {MM54C86/MM74C86) T4 = 25°C, Cu. = 50 pF, unless otherwise specified
- PARAMETER CONDITIONS MIN TYP MAX UNITS
- Propagation Oetay Time to Logical Vec 5.0V 10 185 ns
. "1 or “0” (1) Vee + 10V 50 90 o
‘ input Capacitance {C,n ) Note 2 S0 ofF
4 Power Dissioation Canacitance Coal Noze 2 Per Gate v pF
i

T
PRSI WO

ke

Nots 1: “Absotute Maximum Ratings” are those valdes bevond which the safety of the device cannot be guaranteed.
Except for "Operating Range™ they are not meant to imply that the devices shouid be operated at these limits. The table
of “'Electricat Characteristics” provides conditions for actusl device ocperation.

Note 2: Capacitance is guaranteed by beriodic testing.
Nots 3: Cpp determines the no foad ac power consumption of any CMOS device. For complete explanation see S4C/74C

QO FIAHAL /OO S CIAHAL SONA 3y 212900700 A . 13080

é Family Ch istics ion note, AN-9Q,

&

i

- typical performance characteristics

ut

3 Load Capacitanca Load Capacitances
. MM54C08/MM74C08 MMS54CRE/MM74C36
_ 1% - 150 v
z S INTT - H FTyezsc jp et
: = SEE AC TEST CIRCUIT o] oy L L
? 2 4 4 3 Lol Veg * 80V}
: = A e 5 INERE” 40 Aath|
> Vee = 30V A T > T3 Ty i
L 3 ey L] SO T
s - [l v“:. A H 1 Ty
g S S L W g -t Ve - 10V =]
P, o m= : s
S = . i % a — — =
s iy L e - = Pt I e
g v, ! e Voo = 1SV
. ‘" [Vglliv ] -. ) e
; 8 R R 1 HR! T 10
. > AR EEEE - | ) Ty
[ ] 100 150 ] @ 12 150

ca b e

-"“'v*.‘-'

Propagation Delay Time vs

Cy = LOAD CAPACITANCE (pF)

ac test circuit

Ve Vour

3

#QTE: OELAYS MEASURED WITH INPUT

Co “SOpF

LR 1

Propagation Dalay Time v

LOAD CAPACITANCE (sF)

switching time waveforms
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MM54C74/MM74C74 Duai D Flip-Fiop

general description .

The MMS54C74/MM74C74 dual D flip flop is a
monolithic  complementary MOS  (CMOS)
integrated circuit constructed with N- and
P-channel enhancement transistors. Each flip flop
has independent datf_, preset, clear and clock

® High noise immunity
® Low power.
®. Medium speed operation

0.45 Veelityp)
50 nW (typ)
10 MHz (typ)

with 10V supply

inputs and Q and Q outputs. The logic - level : . - .
present at the data input is transferred to the appucations L.
output during the positive going transition of the - .
clock pulse. Preset or clear is independent of the * Automotive
clock and accomplished by a low level at the ® Data terminals
preset or clear input. . ::strumentanon
8 Medical electronics
features ®  Alarm system
u Supply voltage range 3V to 15V * Industrial electronics
» Tenth power TTL compatible  drive 2LPT2L ® Remote metering
’ oads 2 Computers
logic and connection diagrams
L tg
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I a
+
Gkan 1
a T
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. iy e
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CoswicTI® 10
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truth table
Vag
l+ ln

Presst | Clear LQ.. &,
0 0 [} [}
1] 1 1 1]
1 o 1] 1
1 1 |*a.| °G,

* No change in outout from
previous state.
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absolute maximum ratings

Voitage at any pin {Note 1)

Operating temperature MMS4C74
MM74C74

Storage temperature

Maximum Ve Voltage

Package dissipation

Lead tempersture (Soldering, 10 sec)

Operating Ve range

~0.3V to Ve + 0.3V
-55"C 1o 125°C
-40°C 10 +85°C
-65"C to 150°C

18v

500 mw

300°C

+3V to +15V

electrical characteristics

Min/Max limits apply across temperature range unless otherwise specified.

PARAMETER ' CONDITIONS " ' MIN [ hatd l MAX l UNITS
CMOS TO CMOS
Logreal "1 1nput Voitage Vieyny Vee = 5.0V 1s v
Ve * 10.0V 8.0 v
: Logical “0™ lnput Voltage Vi [ Vee = 5.0V 1.5 \
Vg * 10.0V 20 v
Logeat 17 Output Voitsge Voyryy | Vee * 5.0V 45 v
. Vee » 10,0V 9.0 v
Logical “0~ Output Voltage Voyuris | Vec * 5.0V - as v
Vee » 0.0V 1.0 v
Logreal “1°" tngut Current by Vec = 150V ° 1.0 A
Logicat "0” laput Current gy Vee ¢ 15.0V -0 HA
Suoply Cusrent I Vee < 15.0v 0.05 60 RBA
Input Cagasatance Any Input 5.0 pF
Propagation Oslay Time to a Logicai | Vee = S0V, C, v 50 uF, T, » 25°C * | e 300 s
"0 toug 0r Logical 17 15y, from Vee * 10.0V.C » S0 oF, T, » 25°C 70 no ns
dochtoQ or Q
Provagation Oelay Time to 2 Logical | Ve » 5.0V, C * S0 F, T, » 25°C 180 300 ns
0" ‘rom Preset or Clear Ve * 100V, C,_ * S0 pF, T, « 25°C 70 110 ns
Prooagation Oslay Time 10 a Logieal | Ve = 5.0V, Cy = S00F, T, « 25°C 250 400 ny
1" trom Presat or Clear Vec = 10.0V,C « 50pF, T, = 25°C |+ 100 150 ns
Tirme Prior 10 Clack Puise That Oata | Ve = 5.0V, C, v £00F. T, ¢ 25°C 100 £0 ne
Must be Present tegryp Ve ® 10.0V.C, » S00F, Ty = 25'C 40 20 ns
Time After Clock Pulse That Oata Vec " 5.0V.C, *S00F, T, » 25°C -2 0 L
Must be Held Vee » 10.0V.C, = SOCF. T, » 25°C 8.0 0 at
Minimum Clock Pulse Wit Vee # 5.0V.C,, *S00F, To » 25°C 100 250 ~
taL * tned Vec ® 10.0V, C, » 50 0F, Ty = 25'C 40 100 n
Minlmum Prewet snd Clear Pulse ‘Vee * 5.0V, C =50 pF, T, » 25°C 100 160 nt
Width Vee ® 10.0V.Cy » S00F. T, = 25°C 40 70 nt
Mazmimum Clock Rise and Fall Vee * 5.0V, Cy = S0oF 150 4
Time Vee * 10.0V.C 7 50 oF . 5.0 a8
Maxemum Clock Frequency Vee =S.0V,C = 500F, Ty »25°C 20 15 MHr
Vee = 10.0V. C, = 50 0F, T, = 257 S0 8.0 MHz
LOW POWER TTL/CMOS INTERFACE
Logical 17 Input Vortage Vingn §4C. Ve = 4.5V Vee-18
. 74C. Vec = 4.7SV
Logical “0™ tnout Valtage Vg 54C, Ve = 4.75V o8 v
74C, Ve + 475V
Logecal 1% Queout Voitage Voyrin | S4C. Vee = 4.5V, I # ~ 360 pA 24 v
74C. Voc * 4,75V, Ig * - 160 wA
Logiza *0” Qutout Voltage Voyrim | S4C. Veg ® 4.50V. g » 360uA - 0.4 \
74C, Ve » 4,75V, Ip = 60 wA
OUTPUT DRIVE (See 54C/74C Famity Charscraristics Daus Sheet)
Qutput Saurcs Current (lgoyncel Vee = 5.0V, Vipgn = OV -1.78 mA
. . Ta=25°C. Voyr=oV
Qutout Sousrcs Current (lgnynce! Vee * 10V, Vi = OV -8.0 mA
Ta®25°C, Voyr = OV
Outout Sink Curment (g, g) Veg = 5.0V, Vigry = 5.0V 175 mA
. Ta*25°C. Voyr = Vee
Outout Sink Cusrent (1gy0e) Vee = 10V, Vi = 10V 8.0 mA

Ty = 25°C, Vour * Vee

Note 1: These devices snouid not ba connected under power on conditions.




: switching time waveforms

CMOS to CMOS
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typical applications
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Frequency Mixers 10KHz 10 4.3 6Hz

LEVEL 7 (+7 dBmLO, up to + 1 dBm RF) o
surface—-mount

case style selection

outine crawings Taotle of Contents

'. —r
RMS LRMS ASK-KK8 1 TUF-SM SCM-NL
FREQUENCY CONVERSION LOSS LO-RF ISOLATION, d8 LO-F ISOLATION, dB PRICE | DISTRBUTOR
MHz dB $ .
A
<r: L
lo/RE  F Mid-8and Total ¢ 2
MODEL m Ronge L M U L M u Qty. R A
NO. fi-ty X o Mo Mcx. Typ. M. Typ. Min. Typ. Min. | Typ. M. Typ. Min. Typ. Min.| (1-9) Y L
cotRMS  Ms-1 05-500 DC-500 | 594 05 70 85 8530 3325 7 20 [s54 3023 24 19| 625 . .
cose TT-100  RMS- 1w 2-7% 0C-750 | 583 21 75§ as 70 &5 4528 38 22 |40 45 40 25 30 20| 675 . .
RMS -2 5-40C  DOC-! 547 26 80 95 6C 20 240 20 25 18 [ 553 3020 20 12 &85 . .
RIS 2D 5-1000 OC-1000 | 681 .06 80 100 9 &0 4 30 3322|5530 402 N0 7.25 . .
RMS-2U 10-1000 10-750 | 679 .16 80 95 85 40 4 0 30 25|5 0 3525 30 2| <5 . .
RMS-5 51500 OC-1000 | 592 .34 75 95 0 20 4 20 30 18 15530 30 18 15 8| 4365 . .
RVS-11A 1800-1900  40-400 - .19 —_ 9.0 25 1typ) 17 (min) 23 {typ.) 15 (min) 14.95 ] . ¥
RMS-860 600-1050 DC-2%0 [ 55 .23 15 75 36 (typ.) 25 (mn,) 24 (typ.) 18 (min) 11.5 . . .-
cat LRMS  1rms-1 05-500 DC-500 [ 594 05 70 85 5 5 3325 27 20 /5545 3023 24 19| 625 . . .
cose QQQ-130  LRMS- 1w 2-750 ©OC-750 | 583 21 1§ 85 70 45 45 28 38 22 | &0 45 <0 25 30 20| &7S . . .
LRMS-2 5-1000 OC-1000 | 647 .26 80 95 & 4 & 20 25 18 )5 30 2o zo «z 6.95 . N :
LRMS-2D 51000 0OC-1000 | 681 06 80 100 §9 4 40 30 3322|5533 <« 7.2 . . -
LRMS-2u 10-1000  10-750 | 679 .16 80 95 55 40 40 30 30255 3 35 25 ,71.45 . . ;
O LRMS-1R 05-500 " DC-500 | 580 .16 70 85 55 50 3325 27 20 | 55487730 2 9 14.5 . .
O LRMS-2R 51000 OC-1000 | 640 .14 80 10.0 55 0 320 249783 3 20 -13 1495 . .
LRMS-5 51500 0C-1000 | 592 34 15 95 0 0 <0 20 30 18 |S520 30 18 = 1395 . .
O LRMS-5R 10-1500 OC-1000 | 562 .12 80 99 50 & 3420 22185 % M 18.95 . . N
LRMS-11A 1500-190Q  ¢0-£00 — 49 - 9.0 25 (typ.) 17 (mun.) 23 (typ:y 15 (min.) 1695 . .
LRMS-260  [600-10S0 DC-250 | 58 .23 75 75 36 (typ) 25 (min.) 24%(typ.) 18 {min.) 11,25 . o
cOASK  Ask-1 a-40  0OC-600 | 5358 06 70 8.5 0 30 3525 30 20{4535 33020 2515 695 . .
CCse KK-81  ASK-2 1~1000 TC-1000 | 679 .10 80 98 0 4 3518 26 16 [ 5030 25 17 15 10 8.25 . .
calUF~SM  1e-1sm 2400 DC-400 | 585 04 70 8.0 & 50 42 30 37 25|60 45 47 30 % 2 &2 . .
cose NNN-150  TUF-25M S0-1000 OC-1000 | 585 07 75 90 3 4 47 30 42 25|50 35 4420 29 18 220 . .
t1ue-3sm 0.15-200 ©C-200 | 47 02 70 80 40 50 4 30 3525|600 4725 3520 &9 . .
TUF-55M 20-1500 DC-1000 | §7 04 90 90 S4 &0 42 30 39 25 (4025 3218 23 8 9.25 . .
TF-11ASM  11400-1900 <0-500 | 6.8 .30 8.4 8.6 33 (typ.) 20 (min.) 29(typ) 15(min) | 1455 . .
TF-860SM | 800-1050 ©OC-250 | 56 .24 775 175 35 (typ) 25 (min.) 27(typ) 20(min) ;. 9.2 . .
ooSCM  scM-1 1-500 DC-300 | 572 40 70 80 0 40 45 35 <0 0 {5040 4535 40 25 ' 225 . .
case YY-101  SCM-2 5-1000 ©OC-500 | 576 03 7.5 og S0 40 @25 352|553 ©25 3018 5.5 . .
SCM-5 1250-4600 DC-S00 | 5.82 .19 —_ a0 2B:(typ.) 17 {(min.) IB(ryp) 8 {min.) - 1195 . .
SCM-2500 |500-2500 OC-500 | 588 08 &9 100 3522 3522 35 22|18 12 18 12 18 12 , 1195 . .
oaSYM  syme2 2-1000 OC-1000 | 54 .10 72 9.5 70 45 50 30 40 25 |63 20 48 24 37 20| 195 . .
cote 7T-146 SYM-8E&O 800-4050  £C-250 5.8 A0 - 70 10 39 (typ.) 25 (min.) 37 (typ.) 20 (min.) 395 L] .
cose TIT-167  SYM-11 12500 000 170 30 90 10.5 63 40 424 3420161 3520 28 15[ 995
L=low range (fLito 10 1) M=mid range (10 f, to f,/2) U=upper range [fu/2 to fU) .
m=mid band (2f, 'ro fu/2) -
?
, b=
NOTES:
O Avcicble in tcpe ond reel. Please consult ‘CCTOfy -
O hermerically secled ciodes H + ]
PAM-42 orore‘::fed under catent 4,430,758, pin connections see case style outine drawing

t Phase Detection, Polanty Positive

O NON-HERMETIC RMS

X = Avercge of conversion ioss at center of mid-band Series LRMS SCM SYM

frecquency (f, + fy/4). at -1 -2 —2500 af

o = Stendcrd deviation. models | modeis =5 mocels

4. For quciity control procedures. environmental specifications. Lo 1 8 8 | 2
ana Hi-Rel, MIL ana TX cescription see Table of Contents. RF 4 1 q 8 ]

2. Absotute Maximum Ratings: IF 5 3.4 3 3 3
RF power 50 mW, peak F current 40 mA, see Table of Contents. GND ¢ 236 12587 2567 24567 45.6

3. Prices ond specifications subject 1o change without notice. CASEGND| T &ANorused -

4 Giound extemctly. Al meosureménts madce
with GND pin(s) grounded externaty.

4.34 m M I nl c’rcults P.O. Box 350166. Brooklyn, New York 11235-0003 (718) 95'4-4500 Fax {718) 332-4661 —

'~
Distribution Centers:NORTH AMERICA 800- -654-7949  417-335-5235 Fax 417-335-5045 | EUROPE 44.252-83503: Fax 44-252-837010
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Plug-In/Flat-Pack
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[ 1Mini-Circuits

ULTRA-REL” MIXERS

5-YR. GUARANTEE #

L=iow range (f. to 10 f,)

¢ ASK-Slug-n mounting case X48S.

M=mid range (10 f, to f,/2)

m=mid band (2 f_ to f,/2)

TUF.SM

TUF
ASK TPM | WX | PaM | cBL
= ct = =t cl
Toces mogeis nocess t mocers mocets

-
. a 3 3 3
E 1 3 ¢ 3.4
3 2 o 3 1
236 3 2.3.6.7 2 2.5.8.7
- 3 2.3.6.7 2

u iP4-2200, TFM-5 enat TFM-A3001L0 = 1:RF = 4

schematic

In Stock...Immediate Delivery ™

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB | LO-IF ISOLATION, ¢8 | PRICE DISTRIBUTOR
MHz das $ ‘
A
? L
LO/RF F #d-8anda Totcl 6 2
MODEL m Range L M u L M u Qty. R A
NO. fi-fu X o Max Max. | Typ. Min. Typ. Min. Typ. Min. {Typ. Min. Typ. Min. Typ. Min.| ({1-9) Y L
Z*ASK  AsK-1 1-0C0 SC-%00 | 553 06 1.9 85 30 30 3525 30 20 {4535 30 20 25 ‘5| 495 . .
2 N33 ASK-2 1-4CC0  3C-*000 | 379 ¢ 3.0 98 & 20 35 18 26 16 |50 30 25 17 415 ‘0| 8.25 . .
M 1rm-2 1-1000 DC-400 | 574 07 15§ 3.5 50 45 <0 25 30 25 |45 40 3525 25 10| 1395 . .
‘20302 [FM-2P 1-1000  £SC-w000 | 574 07 7% 8.5 S0 45 40 25 30 25 |45 &0 35 25 25 20| 4385 . .
1FM-3 0.04-¢C0 0C-300 | 470 06 70 30 40 50 30 35 35 25 |55 40 45 30 35 35| 2145 . .
-1FM-4 5-1250  DC-'250 | &7 C5 75 3s 30 &5 40 30 30 25 | ¢S5 40 35 25 25 29| 23.45 . .
1FM-5 5-1500  OC-*000 | .33 06 &5 93 80 45 35 25 30 25 [40 40 35 15 25 2| 25.5 . .
1320503 TPM-14 1-2000 5-600 716 07 35 %0 30 45 35 25 25 40 | ¢5 46 27 20 25 3| 4745 . .
M- 12 800- 1250 36-30 571 14— 75 3 25 3525 3525 (302 3020 36 23| 4765 . .
17M-2400 | 750-2¢400 2C-4C0 | »65 20 - 30 20 3020 3020 /(300 3010 30 0| 2895 . .
TPM-4300 | 300-4300 >C-30 | 537 13— 1€5 V20 — — 3017|157 — — ¢ 7| 3895
IMX wmx-3 90e-2C0 48 05 70 8¢ 20 50 30 35 35 25 |4520 3525 25 29| 2595 . .
12 2338 LMX-113 5-1C00 572 05 7190 a0 30 20 2025 3525|4535 35 30 30 20| 1695 . .
MX-124 | 5.3-3G0 s1a €6 45 2 30 &5 25 45 22 [ 45 20 20 30 30 3| 2795 . .
LMX - 149 19-+502 853 €9 & 9c 35 40 45 35 30 20 [ S0 o€ 20 25 20 -2 | 2095 . .
MX-156 | 800-2520 709 37 99 90 1325 3525 352522 ‘7 2217 22 7| 44%5 . .
PAM-42 | 2000-¢20 IC-12CC | 313 1a — 33 5ot 17 (mn) 2 ve) 3(mns 2795 . *
TUF-1 2-600 SC-600 | 585 04 70 8.0 50 50 42 30 37 25 |60 45 &7 30 36 22| 425 o N
TUF-2 50-1000 ©OC-4C00 | 585 Q7 75 90 33 240 47 30 42 25 {5035 2420 29 ‘8| 520 . .
tTUF-23 0.15-400 OC-¢00 | 47 02 70 3.0 40 30 ¢ 30 3525|6040 47 25 3520 4&.10 . .
TUF-5 20-15C0 oC-1000 | S7 04  9¢C 90 54 40 42 30 3925|4025 32 18 23 3| 945 . .
TUF-11A 1400-190CC 20-500 8.8 30 3.5 36 33 (tyn.) 20 (mn.) 29 (tvp.) 15 (mun ) 14.95 . .
TUF-860 800~1C50 2C-250 | S6 28 775 7.15 35(tvo.) 25 (min) 27 {typ.) 20 (mn.} 9.45 . .

U=upper range (f.,/2 fo f)

NSN GUIDE

2 MCLNO.  NSN
ASK- 5395-01-320-0366
M2 2895-G1-135-1852
TFM-1 5395-71-112-G034
TM-2  2895-31-179-5886
TP 5395-01-317-0388




plug-in, surface-mount

Frequency Mixers woces

TUF-3
LEVEL 7 (=7 dBm 1O, up to +1 cBm R TUF-3SM

computer-automated performance data

¥ lypical production unit / tor deta of other models consut tactory

mixer conversion loss and isolation

Conversion Loss Isolation L-R Isolation (-
(dB) (a8} (aB)
RF Lo Lo Lo Lo o Lo Lo Lo Lo

MHz Mz +4cBm  +7dBm  +40gBm + 4 ¢Bm +7cBm  +10 dBm -40Bm  + 7c¢Bm
0.150 0150 a4 540 546 259 7737 7458 09 6347
020 30200 375 552 539 2104 7754 7435 3044 8364
0.300 20300 569 547 533 2249 77.00 7442 019 6340
0500 30300 544 544 528 8186 7678 7404 5038 6348
1000 31.000 554 531 520 8026 7845 7386 8045 8355
1500 31500 se7 525 544 2037 7538 7340 5037 4358
2000 32000 54 522 510 7944 7576 1307 &34 6346
5000 35000 5 519 506 77.84 7448 7229 4054 6318
10000 <0000 548 521 507 7442 7235 7036 %32 6145
20000 50000 53¢ 519 507 983 48268 6708 %43 &0.76
30000 80.000 339 5149 508 ! 6213 5065 5084 5430 5403
77044 107.024 540 520 510 3804 5486 5586 2993 029
100.000 70000 552 326 543 831 5474 5347 1796 4845
153939 123939 5.8 527 518 5329 50.70 4921 2486 4502
200000 170.000 555 33 524 2494 4542 4507 433 arn
230833 200333 523 538 526 4744 453 4749 22149 4153
300000 270000 379 557 545 3032 3967 4553 2124 73
%9242 239242 425 394 5874 5049 4835 3352 8532 kY]
384621 354424 &34 593 568 2496 4835 4268 3940 54
200.000 370000 b 593 542 4530 54.18 4740 3415 3289

o
+10 dBm

8498
6475

4148
5394
50.76
€257

2074
3473

297
289

mixer VSWR ¢ detection

FREG. VSWR RF port VSWR (O port VSWR If port

(MHz) Lo Lo o Lo Lo o Lo Lo Lo REQ. mex OC
+4aBm + 7cBm +10cBm +4dBm + 7dBm +10adBm +40Bm +7cBm +10d8m (MHz) output mv

5000 127 124 12 1.84 240 sd 1467 1.44 123 21s0 24374
10000 119 109 107 171 250 52 148 1414 123 0200 24451
20000 120 107 103 157 2R 327 149 143 124 Q300 24549
32000 1214 1£3 1.02 152 226 118 1.71 145 127 0500 24583
&5557 121 108 102 151 224 17 173 145 129 1.000 24757
SO029 124 109 10 154 222 3113 176 149 132 1500 24754
100000 121 109 12 150 224 340 177 151 134 2000 24708
130844 120 163 103 151 219 acs 1.82 158 140 S000 24443
163443 120 103 10 182 217 298 1€3 143 148 40000 24369
200000 1.19 107 104 156 218 297 196 172 157 20000 24248
204229 149 107 104 157 218 297 168 173 157 30000 25404
212386 119 107 103 157 219 297 200 174 159 77024 25828
234657 117 106 103 140 220 2% 204 180 145 400000 25295
269486 1.19 1.9 103 147 224 300 211 187 172 15399 24426
300000 118 109 103 171 233 142 218 193 176 200000 24572
26535 122 114 103 176 235 313 220 196 1.80 220833 25858
214 127 149 1.44 184 239 344 224 202 185 300000 22732
375529 132 125 121 189 244 314 215 194 178 R242 2413
394843 139 134 128 195 245 315 220 199 182 284521 2489
00000 140 132 129 4 249 318 224 204 183 200000 2744

- - - = .
m M ni "c ire UItS P.O. Box 350166. Brooklyn, New York 11235-0003  +718) 9342300 Fax (713) 332-2681

Distribution Canters:NORTH AMERICA 800-654-7349 ~217.335-5335 Fax 417-335-5545 ZUROPE 24-252-335094  “ax 44-252.537010
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Mz Mini-Circuits

ULTRA-REL MIXERS

5YR GUARANTEE ®#

mixer harmonic infermodulation

{relative to desired IF output)

RF
Cal
5 25 45 R 17 3 2 8 N & 9 - - 2 B 2 QI 27 L8 ¥ & 85 2
Q
-9 27 1 3 18 4 2 K ¥ u g 1 - 4 ~0 27 14 B3 18 ¥ VB % 4 &
33 74 54 & 5 73 61 o8 2 74 %281645477.‘.46657806958-’4571
23 & &4 & 58 75 58 67 & 7S §3%51-‘45494954505453545637
a
1>77 75 15>16>7%>7 WM>i7 75 s 4>606 0 L & o1 4 &4 1 & 13 00
-
1S>76>77>7%>7>77 15>77>7>76 B 5506 75 64 & 8 H 9D 4 55 & 53 68
3% >76>76>7>76>7%>77 15 15>76 6>06>8>7 8 78 31 74 3 15 3R 14 78
77 >76>7 15>71>771>16>77 15>76 7 9 8 8 & 15 83 & ¥ 13 20 N &
6 15>76>76 15 16>7%>7%>71 75 8 93 >8>8>86>8 85>8 85>85 3 8 >8
T2>76>77>76>76 75>74>76>77 >76 9>9 8 >85>8>60>8 82 82 W I L
76 >76 72>75>1>7>7>77 15>1716 10 >06 >87 >85 85>85>86>85>8 85>8 >88 &5
1 2 3 4 § [ 7 8 ? 10 0 1 2 3 4 ] ] 7 8 ? 10
Hamonic LO Order Hamonic LO Ordler
9 MHZ: -15.08 D&M test condtion: RF IN: 185.10 MHZ -499 OBM
3 MHZ -707 O8BM LO IN: 15501 MHZ - 707 DM
9 MHZ -20.13 O8M IF QUT: 30.09 MHZ -1007 DaM
{production unit)
.18 TUF-3 Min1-Circuits TUF-3 Comini-Circuits TUF -3
23 TON LOSS I SOLATION L-R g DET 0C DUTPUT
LM 4: L0 drive of +4/+7/+10 aBn at =F, orjve <7 ¢8a
sar . A
e i s AR
}r = -.' £34 b W iFuT l
e e . ¢ ——— - -.‘ - ™ - [ SN R— S— _.’L —
[ 2 ER L
/A 5 <7 [
/R ¢ 1l
L0 ] coa [ a ) 1
—mE T, . b i
2.
S, v ¢
8- 2,
~ ° = R 3 % 3§ e e v s = R © 8 3§ 27 X v v = = A& 3 8 %
< = a L] a o
JENCY {Mm2} FREQUENCY {(unz) FREQUENCY (mmz})
.23 WF-3 C_Mim—Circuits TuF-3 : CMini-Circuits TF-2
S W A ISOLATION L =1 g QOET 0C 07FFSgT
LWz -7 293 at L0 crive of s4/+7/41 . 240 arive 7 =8g
69 . 1.1
B 3
'Tl' 3 P — 4 3 aor
A3 i } W T o
-———"x—;ﬁ z nr—_.—vrm——-wi"%——— EX!
———— VRS % B T
il T S 2 e & OfFsET AN
WA RV oA
/ i \nll o i
r A ; i
e —— o -\
XIS M geed
= % ¥ 7§ 3 eTxT X v - = & 5 % % ST %~ -+ = F 3 7 %
ENCY fMNZ) FREQUENCY (HHZ) °FREOUE.‘|CV {wnz)

Y In Stock...Immediate Delivery - 1201




ODERING INFORMATION

Op Amp

Functon Device Package
Singte  LF251D 508
Singte LFISIN Plagtic DIP
Oual LF3530 508
Ouat LF353N Plasue DIP
Quaa  LF470 S0O-13
Quaa LF3478N Plasue OIP
Quad LFI47N Plasuc OIP

LF347
LF351
LF353

JFET INPUT OPERATIONAL AMPLIFIERS

These low-cost JFET input operational amplifiers combine two

state-oi-the-art linear technologies on a singie monolithic inte-
grated circuit. Each internaily compensated operational amplifier
has well matched high voltage JFET input devices for low input
offset voltage. The BIFET technology provides wide pandwidths
and fast slew rates with low i input bias currents, inout offset cur-
rents, and supply currents.

These devices are available in single. duat and quaa ooerational

Input Offset Voitage of 5.0 mV Max (LF3478)
Low Input Bias Current ~ 50 pA

Low Input Noise Voitage - 16 nV/VHz

Wide Gain Bandwidth - 4.0 MHz

High Siew Rate - 13 V/us

Low Supply Current - 1.8 mA per Amplifier

High Input Impedance ~ 1012 0

High Common-Made and Supply Voltage Rejection

Ratios - 100 d8

amplifiers which are pin-compatible with the indusirv standard
MC1741, MC1458, and the MC3403/LM324 bipotar cevices.

FAMILY OF SBIFET
OPERATIONAL AMPLIFIERS
SILICON MONOLITHIC
INTEGRATED CIRCUITS

N SUFFIX
PLASTIC PACKAGE
CASE 626-04
(LF351, LF353 oniy)

fﬁm

0 SUFFIX
PLASTIC PACKAGE
CASE 75101 . @
50-8 Nk

(LF351, LF353 Only)
Oftsat Nuli C—"

vt input T~ —Vvee
Noninvt input? -—-'/)-'— Outaut

INe

LF351
Vee ~ Offyet Null (Top View)
Qutput A C—" Vee
== “Outout® | f353
fnputs A -
VEE{E}/A s/;-':}lnnuu 8 (Top View)
N SUFFIX
PLASTIC PACKAGE
CASE 646-05
{LF347 onty)

D SUFFIX
PLASYIC PACKAGE @
CASE 751A-01 1
S04 !
TN
Outt 1] 14] Cut 4
E}D‘ “ B
Inputs 1 Inputs 4
BT S Num
Vee [4] 7] Veg
BN, (il
nputs 2 Inputs 3
kb 2| |3 <] 5l
Outz 7 (8] Out3

limited to the negative power suppty.

2 Any amplifier output can be shorteq to ground Indafniulv However, . more

than ans amplifier outout is shortea

ratings may De excseded.

emoerature

MAXIMUM RATINGS
Rating Symbol Valus Unit
Supply Voitage Vee -18 v
Vee -18

Differantial input Voltage Vip =30 v
Input Voltage Range {Note 1} VIOR =15 v
Output Short Circuit Duration (Note 2) tg Continuous
Power Dissipation at Tp = + 25°C Pp 300 mw
Derate above Tp = +25°C Vaia 10 mWrC
Operating Ambient Temperature Range TA Qto +~70 ‘c
Operating Junction Temperature Range Ty 115 *c
Storage Temperature Range Tﬂg -25t0 ~150] °*C

* NOTES:
1. Untess e i the 9 input e is

{Top View)

NOTES: {continued)
3. Input bias currents of JFET input op amps spproxi-
mately duubln lor every 10°C rise in junction temperature.

To mai es a8 closa to smbiant ss
is possible, puise techniques are utilized during test,

MOTOROLA LINEAR/INTERFACE DEVICES

3-6

[Ty S e

DA MNP} 5 s o panes ¢ w8 —ar WIS




LF347, LF351, LF353

ELECTRICAL CHARACTERISTICS iVge = ~15V, Veg = =15V, Tp = 25°C unless otherwise noted).
| LF3478 LF347, LF351, LF353
Characteristic Symboi [ Min Typ 1 Max Min Typ l Max Unit
Input Offset Voitage (Rg < 10k, Vgm = 0 vio | mv
TA = -25'C | - 1.0 5.0 - 50 10
0°C < Ta & -70°C V- - 8.0 - — 13
! Average Temoerature Coetficient of Input Offset | AVig AT g - 10 - - 10 - wvre
1 Vorttage )
Rg < 10X 0'C T € ~70°C !
i Input OMfset Current (Vg = 0, Note 3 o i
t TA = ~-25°C ] - 25 100 _ 25 100 pA
0°C s Ta & -70°C - - 40 - — 40 | nA
Input Bias Current (Veat = 0, Note 3} [f:)
Ta = —25°C ! - 50 200 - 50 200 pA
0'CsTp s ~70C 1 - — 3.0 — —_ 8.0 nA
Input Resistance 5 1 = 1012 - - 1012 - 0
Common Moge Input Voitage Range VICR i 1 -15 +15 v
= -— =11 —
-12 -12
Large-Signal Voitage Gain (Vg = =10 V. Ry = 20k | Ayoy | VimV
Ta = -25C I s0 100 - 25 100 -
*C < Ty < -70°C 25 —_ - 15 — -—
Qutput Voltage Swing (R, = 10 k) Vo ‘' =12 =14 — =12 =14 - v
Common Mode Rejection Ratio (Rg = 10 k) CMRR 80 100 - 70 100 — d8
Supply Voltage Rejection Ratio (Rg < 10 ) PSRR 30 100 - 70 100 - | d8
Suppiy Current o i mA
LF347 I - 7.2 n - 7.2 1
LF351 ‘ - — - _ 1.8 34
LF353 —_ - - —_ 36 6.5
Siew Rate (Ay = - 1) SR | - 13 - - 13 —_ Vius
Gain-Bandwidth Product gwp | — 4.0 — — 4.0 - MHz
Equivalent Input Noise Voitage en | - 16 - —_— 18 _ nVvIvVHZ
{Rg = 100 Q2. { = 1000 Hz)
Eauivalent Input Noise Current (f = 1000 Hz) in i - 0.01 - — 0.01 —_ pA/VHZ
Channel Separation (LF347, LF353) -— I - -120 —_ - -120 - dB
1.0 Hz < f « 20 kHz (Input Referred) )

For Typical Charactaristic Performance Curves, refer to MC34001:34002/34004 data sheet.

fa

MOTOROLA LINEAR/INTERFACE DEVICES
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Appendix D: Manufacturers' Data Sheets

pyA741
FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

SENERAL DESCRIPTION — The uA741 is a high parformance monolithic Operational Amplifier
sonstructed using the Fairchild Planar® epitaxial process, Ir is intended for a wide range of anaiog
jpplications. High common moda voitage range and absence of latch-up tendencies make the pA741
ceal for use as 8 voltage follower. The high gain and wide range of operating volitage provides superior
serformance in integrator, summing amplitier, and general feedback applications.

LOW POWER CONSUMPTION
NO LATCH-UP

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
uAT41A, uA741, pAT41E
nA741C

NQ FREQUENCY COMFENSATION REQUIRED
SHORT CIRCUIT PROTECTION

OFFSET VOLTAGE NULL CAPABILITY
LARGE COMMON MODE AND DIFFERENTIAL VOLTAGE RANGES

Intarnal Power Dissipation (Note 1)

Metal Can

Molided and Hermatic DIP

Mini DIP

Flatpak
Ditferential Input Voltage
lnput Voitage {Note 2)
Storage Temperature Range

Metal Can, Hermetic DIP, and Flatpak

Mini DIP, Moided DIP
Operating Temparsture Range
Military (sA741A, sA741)

22V
=18V

500 mwW
670 mw
310 mW
570 mwW
30V
215V

—85°C to0 +150°C
—~55°C to +125°C

~35°C to +125°C

CONNECTION DIAGRAMS

8-PIN METAL CAN
{TOP VIEW)
PACKAGE OUTLINE 58
PACKAGE CODE H

Qcut

Note: Pin 4 connected to case

ORDER INFORMATION

(3 » osFseT
NuLl

Commaercial (uA741E, uA741C) 0°Cto.+70°C
Pin Temperaturs (Soldering)
Matal Can, Hermetic DIPs, and Flatpsk (60 s} 300°C
Malded OIPs (10 s) 260°C
Output Short Circult Duration (Note 3) Indefinite
8-PIN MINt DIP 10-PIN FLATPAK
{TOP VIEW) {TOP VIEW)}
PACKAGE QUTLINES 6T 9T PACKAGE OUTLINE 3F
PACKAGECODES R T PACKAGE CODE F
~QFFSET NC e —
NULL v T ——— )
~OFFSET | 3
-IN ve HULL =l .= NC
Bl mem—
- our o ; e our
: s s
. } OFFSET
; v- HOmRET - — N
ORDER INFORMATION ORDER INFORMATION
TYPE PART NO. TYPE PART NO.
pA741C BA741TC BA741A RAT41AFM
pBA741C zA741RC pA741 RAT41FM

TYPE PART NO.
rA741A pA741AHM
nA741 T pA741HM
BATA1E pAT41EHC
HA781C pA741HC
14-PIN DIP
(TOP VIEW)

PACKAGE OUTLINES 6A, 9A
PACKAGECOOES D P

1
we [
S

~QFFSET 1
NULL

-] toril
7 L]
NG C j NC
ORDER INFORMATION
TYPE PART NO.
BAT41A pAT41ADM
BA741 nA741DM
BATAE BAT41EDC
pA741C pA7410C
nA741C RA741PC

*Planar is a patented Fairchild process.



D.4: Op-Amps

FAIRCHILD « pA741

A-113

HATSIA
ELECTRICAL CHARACTERISTICS: Vs =15V, TA = 25°C uniess otherwise soecified.
CHARACTERISTICS (see definitions) CONDITIONS MIN TYP MAX UNITS
Input Offsat Voltage Ag < 500 0.8 3.0 mv
Average Input Offset Voltage Drift 18 uVrC
Input Offset Current 3.0 30 nA
Averags Input Oftset Current Drift 0.5 nA/*C
Input Bias Current 30 80 nA
Power Suoply Rejection Ratio Vg = +20, —20; Vg = =20, +10V, Rg = 500 15 50 PAZA)
Output Short Circuit Current 10 25 40 mA
Power Dissipation Vg = =20V 80 180 mw
Input Impedance Vg = =20V 10 6.0 MQ
Large Signal Voitage Gain Vg = 220V, R = 2kQ, VoyrT = 15V 50 vimV
Transient Response Rise Time 0.25 0.8 us
{Unity Gain) Ovearshoot 6.0 20 %
Sandwidth (Note 4) 437 1.5 MHz
Slew Rate (Unity Gain) Vin = 210V R 0.3 0.7 Vigs
Tha.tollowing specifications apply for —55°C < T4 < +125°C
Input Offset Voltage 4.0 mV
Input Offset Current 70 nA
Input Bias Current 210 nA
Common Mode Reajection Ratio Vg = =20V, Vi = =16V, Rg = 500 80 a5 ds
Adjustment For Input Offset Voitage Vg = 20V 10 mV
Qutput Shart Circuit Current 10 40 mA
Power Dissipation Vg = £20V _55‘,0 1S ik
+125°C 135 mw
input impedance Vg = 220V 0.5 Ma
. Ry, = 10k 16 v
Qutput Volitage Swing Vg = =20V,
Ry =2kQ =15 \
Large Signal Voltage Gain Vg = =20V, R = 2kf2, VouyT = 215V 32 vimVv
Vg = =5V, R =2k}, VoyT = =2V 10 vVimv

NOTES

1. Rating applies to ambient temperstures Uo to 70°C. Above 70°C ambient derate linearly st 6.3mW/*C for the metal can, 8.3mwW/C for

the OIP and 7. 1mwW/°C for the Flatoak.
2. For supply voitages lass than =15V, tne sosoiute maximum input voluoo' is equal to the supply vol,uoo.
3. Shortcircuit may be to ground or either sucply. Rating applies to +125°C cass tsmperature or 75 C ambient tamperature.
0.35

Rise Time (ua)

4, Calculsted velue from: SW(MHz} =
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FAIRCHILD « zpA741

HA741
ELECTRICAL CHARACTERISTICS: Vs 2215V, TA = 25°C unless otherwise specified.
CHARACTERISTICS {see definitions) CONDITIONS MIN TYP MAX UNITS
tnput Offser Voltage Rg € 10k 1.0 5.0 mvV
tnput Offset Current 20 200 nA
Input Bias Current 80 S00 nA
Input Resistance 0.3 2.0 MO
Inout Capacitance 1.4 oF
Offset Voltage Adjustment Range =15 mv
Large Signal Voltage Gain Ry > 2k, Voyr =10V §0,000 200,000
Outout Resistance 75 Q
Output Short Circuit Current 25 mA
Suppty Current 1.7 2.8 mA
Power Consumption | 50 85 mw
n n: . .

E:;;'Q‘,fff,’” * Rise ime | vin = 20 mV, Ry = 2kR,CL < 100 oF 22 =

Qvershoot - 5.0 %
Siew Rate ° Ry > 2k 0.5 Vips

The following specifications apoly for -55°C < Ta < +125°C:

tnout Oftset Voltage Rg < 10 k2 1.0 6.0 mvV
Ta=+125C 7.0 A
Input Offset Current A 3 200 -
Ta==-585C 85 500 nA
Ta"+125C 0.0 . A
input Bias Current AS 3 3 9.5 =
Ta==-55C 0.3 1.5 BA
Input Voltage Range =12 =13 v
Common Mode Rejection Ratio Rg < 10 k2 70 90 a8
Supply Voltage Rejection Ratio Rg < 10k 30 150 nviv
Large Signal Voitage Gain Ry » 2k, Voyr =10V 25,000
Ry > 10k =1 =14 \'
CGutput Voitage Swing L 2 !
Ry > 2k =10 £13 v
Ta=+125°C 1. 3 A
Suoply Current A 2 2 23 =
Ta =—-55°C 2.0 33 mA
Ta=+125"C 4 € mwW
Power Consurnotion A < 5 !
Ta=~55C 60 100 mW

TYPICAL PERFORMANCE CURVES FOR pA741A AND pA741

OPEN LOOP VOLTAGE GAIN OUTPUT VOLTAGE SWING INPUT COMMON MODE
AS A FUNCTION OF AS A FUNCTION OF VOLTAGE RANGE AS A
SUPPLY VOLTAGE SUPPLY VOLTAGE FUNCTION OF SUPPLY VOLTAGE
)i} o "
e Cb by N | gt T I
w - . - K20 1 o .
! ? P > 2 9 /{/ N I Ve
s O : > M
E T - O Tt Al
e aaa T N I : LA .
3 | / i ! 3 R gt : T
HE - P r I i
5 \ ' E 1 ; N H A ] !
@ N sz //f ! ! ; / i ' [
. ; 5 ¢ ! | : -
* i R ! N ‘ LN A
bl | ‘— ] . b
L] & [} " » a 3 » u ] ) . u a2

RPPLY VOLIACL- 2 ¥ SUPRLY YOIALL -2 ¥ PR VOLIAGE = ¢ ¥




D.4: Op-Amps  A-113
FAIRCHILD « uA741
LAT41E
ELECTRICAL CHARACTERISTICS: Vs = =15V, TA = 25°C uniess otherwise specified.
CHARACTERISTICS (see definitions) CONDITIONS MIN TYP MAX UNITS
input Otfser Voltage Rg € 509 0.8 3.0 mV
Average Input Offser Voltage Orift 15 uVvhC
Input Oftset Current 3.0 30 nA
Average Input Offset Current Drift 0.5 nAfC
Inout Bias Current 30 80 nA
Power Suoply Rejection Ratio Vg = +10, —20; Vg = +20, =10V, Rg = 5001 15 50 uviv
Qutput Short Circuit Current 10 25 40 mA
Power Dissipation Vg = =20V 80 150 mw
Input impedance Vg = =20V 1.0 6.0 M
Large Signal Voltage Gain Vg = 220V, Ry = 2k}, VoyT = 215V 50 Vimv
Transient Response Rise Time 0.25 0.8 us
(Unity Gain) Overshoot 6.0 20 %
Bandwidth (Note 4) &37 1.5 MHz
Slew Rate {Unity Gain) Vin ® 210V 0.3 0.7 Vips
The following specifications apoly for 0°C € Ta < 70°C
Input Offset Voitage %0 mV
Input Offser Current 70 nA
Input Bias Current 210 nA*
Cammon Mode Rejection Ratio Vg =220V, VN = 215V, Rg = 5002 80 95 ds
Adjustment For Input Offset Voltage Vg =:20V 10 mV
Output Share Circuit Current ’ 10 40 mA
Power Dissipation Vg = :20V 150 mwW
Input impedance Vg = =20V 05 M
o v s Ve 220 RL = 10kQ2 £16 v
t Vol in =220V,
utpy g8 Swing s A =2k =15 v
Vg = 220V, R » 2kQ, V, =215V 32 vimv
Large Signal Voitage Gain s L ouT
Vg = =8V, R = 2k, VoyT "2V 10 Vimv
EQUIVALENT CIRCUIT © INVERTING INPUT
\ | Y ) [
Qg 9 Q2 Q J
r‘ N h Cre
NOM.
INVERTING - Q7 ]
eyt ann
ouTPUT
Q Q
1/1 P\\‘
<
=
l <’
s Cyy
£z 2N 1
ST o— ~1
qe 39 9% an ::ﬂu
wnl 5000 oo 42 > S0n0l
b v-

QFFSET
O nuLL
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FAIRCHILD « pA741

uA741C
ELECTRICAL CHARACTERISTICS: Vg = 15V, T,y = 25°C unless otherwise specified.
CHARACTERISTICS (see definitions! CONDITIONS MIN TYP MAX UNITS
tnout Offset Voitage Rg € 10 k2 2.0 6.0 mV
inout Offset Current 20 200 nA
Inout Sias Current 80 S00 nA
Inout Resistance 0.3 2.0 MQ
input Caoacitance 1.4 pF
Oftsec Voltage Adjustment Range =15 mV
Inout Voltage Range 212 =13 v
Common Mode Rejection Ratic Rg < 10k 70 90 dB8
Supply Voitage Rejection Rauo Rg < 10k 30 150 »VvIV
Large Signal Voltage Gain Ry »2kA, Vouyr ==10V 20,000 200,000
Qutput Vottage Swing Au > 10k 212 =14 v
R »2k01 =10 =13 v

Qurput Resistance 75 Q
Outout Short Circuit Current 25 mA
Suoply Current 1.7 28 mA
Power Consumption | 30 BS mw
e | e | g 300, 2000 € 1005 -

QOvershoot 5.0 %
Stew Rate RL»2kQ 0.5 Vips

The following soecifications aoply for 0°C € Ta < +70°C:

Inout Offset Voitage 7.5 mV
tnput Offset Current ) 300 nA
Input Bias Current 800 nA
Large Signal Voltage Gain Ry »2kQ, Voyr =10V 15,000
Qutput Volitage Swing AL >2kQ =10 213 \"

TYPICAL PERFORMANCE CURVES FOR yA741E AND uA741C

OPEN LOOP VOLTAGE GAIN OUTPUT VOLTAGE SWING INPUT COMMON MOODE
AS A FUNCTION OF AS A FUNCTION OF VOLTAGE RANGE AS A
SUPPLY VOLTAGE SUPPLY VOLTAGE EUNCTION OF SUPPLY VOLTAGE
5.8 I ‘ | | | N Tesgre | L4 e I [ i
! : * yaze T w— '
| [ AT > — 5 I e
e v ; ia y - %
sl . £y yd . -
iyl i ia — i v
T e V T - E ' ; / *
2 olt | | ; 2 1 ' / :
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x l l l [ i ' i i 1 | X ! ‘
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FAIRCHILD « zA741

A-117

TYPICAL PERFORMANCE CURVES FOR HATA1A, pAT41, pAT4ATE AND gA741C

POWER CONSUMPTION
AS A FUNCTION OF
SUPPLY VOLTAGE
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FAIRCHILD « pA741

Pl H1AS CURRLAT + nA

Ul UF ML CURRERT A

UL BIAS CUNRENT =

FUWEH CONMAMFEIUN o

TYPICAL PERFORMANCE CURVES FOR pA741A AND pA741

INPUT BIAS CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
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TRANSIENT RESPONSE
TEST CIRCUIT

TRANSIENT RESPONSE
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FREQUENCY CHARACTERISTICS
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COMMON MODE REJECTION
RATIO AS A FUNCTION QF
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TYPICAL APPLICATIONS
UNITY.GAIN VOLTAGE FOLLOWER NON.INVERTING AMPLIFIER
ajaredt ——rm0
L ounmmeme e Qurrut
st ey
Ryn = 400 MO GAIN A1 R2 8w RiN
CyN * 1 0F 10 1k0 9 ke 100 kHz 400 MO
Rour <<18 100 1000 9.9 kQ 10 kHz 280 MQ
B.W, « 1 MHz 1000 100 0 99.9 k0 1 kHz 80 MQ
INVERTING AMPLIFIER CLIPPING AMPLIFIER
Aeay
GAIN R1 R2 BW Rin
1 10 k2 10 k2 1t MHz 10 kQ four Az
10 1%0 10 kit 100 kHz 1%Q —— =—if |Equr S VZ+07V
100 1 %0 100 k2 10 kHz 1 k0 BN AT
1000 1000 100 k2 1 kH2 100 R where Vz = Zener breakcown voitage




FAIRCHILD «» uA741

SIMPLE INTEGRATOR

TYPICAL APPLICATIONS (Cont'd)
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- George R. Cooper , Clare D. McGillem , “ Modern Communications and Spread Spectrum *“,

McGraw-Hill Book Company

- Robert C. Dixon , “ Spread Spectrum System With Commercial Applications “, Third

Edition , United states of America
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