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ABSTRACT

This thesis presents about the frequency hopping communication system, it is a type of
spread & spectrum systems. The bandwidth is spread out by using frequency synthesizing
according to the code from PN code generator for reduction the waste due to noise in the -
communication, Jamming and more attainable private. It mostly scopes to the design and
practice with components to use in frequency hopping system, it consists of Frequency
Synthesizer, PN code generator, transmitter , receiver for complete exhibition in no quite long
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MCieds

VbLTAGE-CONTROLLED OSCiLLATOR

The MC162¢ requires an external parallet t2nk circuit consisung

of the inductor (L} and capacitor (C).

A varactor diode may be incorporated into the tank circuit to
provide a voltage variable input for the cscillator (VCO). The
MC" 648 was cesigned for usa in the Motorcla Phase-Locked Lcop
shewn in Figure 2. This cevice may 3iso be used in many other
2pplications reqguiring a fixed or variable frequency clock iource

of high soectral purity. {See Figure 2.]

The MC1848 may b2 ogerated from a +5.0 Vde supply or a
- 5.2 Vdc supply, depending upon system requirements.

VOLTAGE-CONTRCLLED
CSCILLATOR

L SUFFRX
CERAMIC PACKAGE
CASE 632
P SUFAX T ]
PLASTIC PACKAGE
CASE 648

Suzply Voitage { God Ping SM'\l
-5.0 vdc s~ T
-5.2 Vee | e | 2.9
]
AGUPE 1 — CIRCUIT SCHEMATIC
veez ~cch
14 -- 1
? 3
H 1 i i ]
o e i QR L 7 .
] 5 i : J O ~
{ 5 : ; —Q3azy
; - - " " ~Qutout
i i ] | :
[ : : | i
1 ! * o :
i ! h I Qs
~ ' ! 1 R } .
”/‘Clg, Qros- o0 :
| S—— i T ;
! : ~ g d
iooxoz co— T
| Vs P f i
; ; ¢
H . 3 2 3
7 1 12 3 5
ves) Bias P1. Tang Vez) AGC

LOGIC DIAGRAM

Bias Point 10
Tank 12

H]
AGC

Input Capacitarce = 6.3 cf tvd

Mazimum Seres Resisiance for L (Eaternat
inguctance! = 5 (2 tve

Fower Dissiganen » 153 mW tyc.okg t - £ 0 Vac
Suapty)

Manimum Quicut Fraguency = 12€ M1 'vo

Veey = Pinct
veez - Pin 14
Vzg = Pin?

PIN ASSIGNMENT

N
vee (s sei Ivee

NC 2 13 nC
Qurtput 3 12 : Tark
Nel g 1] ~nc

ace[hs 10{"] 3ias Point
N6 s Ine
ves (57 s Jvze
I




MC1648

TEST VOLTAGECURRENT VALUES 1'
& Test {Vonts) { mAdc }
Temperature ViHmax ViLmin Vec : 8 j
MCir648
-30C -32 ~37 . -e2 | -50
-25C -3.35 i -85 i -52 | -39
- 85°C -35 -20 1 -5.2 | -50
ELECTRICAL CHARACTERISTICS
Suoply Voltage = - 5.0 Voits
! | -3¢ | <3¢ | st | T
Characteristic E Symdol | Min ! Max ! Min | Msx | Min | Max Y unit Condruons
, Power Suoply Orain Cureent | 3 l —]. - ;L -— 48 -— — mAdci tnpyts and ouwtduts open.
{Loq-c “1*" Qutput Voltage : VOoH ~1.045|-0.815l -c.26] -0.75| ~0.89| - 6.6% | Vde f""Lhm 10 Pin 12,1 G Pin 3,
;Loguc “0" Output Voltage . Vou ~189] -165)-185| -162] -1.83]-1575! vae ;V!-Jmax ta Pin 12,1t Pin 3,
"Bias Voltage T Voias® | -36] <33 :-375]-345] -39 ] -36 | vdc | Vit mun t0 Pin 12
: Min ;Trp Maa, Min Typ ‘Mal;' Min : Typ };ﬂlxi i
Peak-to-Peak Tank Voltage vpp | == =i= 400i — | =l =] = | mV !
Outout Duty Cycle 1 Vdc e e f - %0 -] -} =] - *% | See Figure 3.
Osciltauion Frequency | fmax'” | — J22s] — (200(22s] — | — l225] — | mmz

*This measurement Guarantecs the o DOlEntial 3l tne Dias POt IS DUrPOYEL Of INCOIDATSING A VBrsCIOr turMing C.C34¢ 8! his poent
**Frequency varalon over temoerature 8 2 Crre: function of the 3C 3 Temperature and SUA Temperature.




MC1648
FIGURE 3 —— TEST CIRCUM £ND WAVEFORMS

? 9 *Lse MGN .moezance pran

- wseat

CtThe 1100 on resiatzs s
moecance consutute ¢ N
$220 D¢ CT-370-52 or ez

1200

IO.! uf

. veg QL = w00

Tte2vpass anbv 137 supph saney t

'
ot

OPERATING CHARACTERISTICS

Figure 1 illustrates the circuit schematic for the
MC1628. The osciltator incorporates positive feedback by
coupling the base of transistor Q6 to the collector of Q7.
An automatic gain control {AGC) is incorporated to limit
the current through the eminer~coupled pair of transis.

—_— e .

FIGURE ¢ — THE MC1648 OPERA™N A =3 , “wTaG
CONTROLLED wltx:

tors {Q7 and Q6) and allow optimum frequency response
of the oscillator,

in order 10 maintain the high Q of the oscillator, and
provide high spectral purity at the output, transistor Q4
is used to translate the oscillator signal to the output
Gifferential pair Q2 and Q3. Q2 and Q3. in conjunction
with output transistor Q1, provides a highly butfered out-
put which produces & square wave. Transistors Q9 and
Q11 prowide the bias drive for the oscillatar and output
butfer, Figure 2 indicates the high spectral purity of the

oscillator output (pin 3),

When operating the oscillator in the voitage controlled
mode {Figure 4), it should be notad that the cathode of
the varactor diode (D) should be biased at least 2" Vge to the varactor diode, the c.:n
above Vee {~1.4 V for positive supply operation),

FIGURE 5 — NOISE DEVIATION TEST CIRCUIT AND WAVEFORM

slightly because of interna: noisqe =
When the MC1648°is used 'with a constant de voltagé versus coerating frequency ir <.t 3

05 — h
- = - Vee = Sovae Oscillator Tank C
= - T T - e {Circuit of Figure 4
2 =Y L IANA STy . ' .
o< H e St
= RN SN R MHz o --
e s AL e v~y y h 5 —
< T T1itl 5 ¢ YN, ) G 16-10 MVZ11 -
é w0 - /] | T 'I 10050 MVZT16 - __.
g — 60- 100 ! MV2106 b
-] 1 4 H s T +
8 ] [N NEEE [ N N
g P v s
:,‘ ) ' [ % t

vel i b bo¢ i : LAY 3

10 0 100
SaTing I M
1. OPSIATING FREQUENCY motr) Signal Generator
HP 608
. 20 kH: above MCi6<8 Frequency ar Equiv,
§3%0mv 8W. = 1.0kHz
£ s
MC1648 Zrenustor 0 mv Product 'e::::cy s
Urger Test | MC1648 Detector HPS210A STRANA o Sme
FregUency ) or Equiv.
T . {HPS2104A outou: voltage) (Full Scate Frequency}
Frequency Oeviauon = 10 Von

NOTE. Any frecency devialion Caused by ine $9N3t gener2ior and MC1648 cower
$LB0TY LNOUID Be GEIETTTINeT 4nd munimuzed pror 10 tEanng. -




MC1648

TRANSFER CHARACTERISTICS IN THE VOLTAGE CONTROLLED MODE
USING EXTERNAL VARACTOR DIODE AND COIL. T4 = 25°C

FfIGURE &
i
I 6 L Micro Metai Toroudal Core #722.10,
! ] | | | 4 turns ot No. 22 cooper wire,
' 1 i | ! Vin
: % 7 0 ; I L= 013 uH
P2 I ——
= &8
P [ A '
z
I '3 o : i L~ 1063, 1200°
i S ! d w T
{ S ! 4 fout
i g L1z , :
2 . 1A ] st
i 2 3 \
I3 | 2 1 mviecor 12
¢ 3 7 5.0 uF R :
N 1 P veer = Vec2 = -5.0 vae = 0.1 uf
: e ! L Veer = Vegz = G L
i 10 I ] l “The 1200 onm resisior and the 3cope terminstion
H ) 20 40 €0 t0 LY tmpedance consttuie 8 25.1 atenvaior prodbe GCoam
! shall be CT-070-50 or equivalent,
| Vi 'NPUT VOLTAGE (VOLTS)
L
AGURE 7
! :5 | i | | | L: Micro Metai Toroidal Core #T42-10,
; - n 20 turns of No. 22 copper wire,
I 3 o« I i l ! 9 Vin Q = 100
¢z 7 } ] § } £ a 500 of
; = - L= 158 uH
| £ . Y il \4
P8 < ) b hexps o 1
= 0 ,
! ;5_ .y ,/ I ! f “ v
L3 {1 AV~ r—1| j !
[ 3 P TN ) AECIOINIOION v BN e -
jpoT 9 | A s
i 7 S8 uF TVeey = Voo = -5.0Vee =m0 uF
s i~ [l | -L-Vssu = Vegz - Gea L
2 18 4 éc 30 i0 “The 1200 oRm resistor and the 3C0DE 1RIMINILON
impecance constitute a 25.1 sttenustior prode Coan
Yy, INPUT VOLTAGE (VOLTS) snail de CT:070-50 or equivalen:.
FIGURE 8
1% T ] T T I L: Micro Metat Torogsal Core #730-12,
i T T 7 T S turns of tio 20 copper wire.
1
32 B
¢ A ! ] ] Vi veey = veeg = - 50 veel
R T i P 01y Vegr = Veg2 = Gnd ﬂ
152 .
= H | e 5.0 uF I =
5 o Lisse 2010 .
=z i3 1200~
= i
3
ERRIH 4 fout
=z I/
) Z
A
°.~_ T ,/ | Qg = 100
8 ] L = Q.085 uH = F
[ 7 /' ] | " _T.. [ ™
E) !/( [ 1 i ‘ “Tne 12C0 oRm resistor ang the uoo: terminastion
] -] <0 50 10 19 2 2501 oroce. Coas

Vin, 32T VOLTAGE (VELTS)

shait e CT-C7C-50 or ecurvalent,




MC1648

Typical transter characternistics for the oscitiator in the
voltage controllec mode are shown in Figures 6, 7, and
8. Figures 6 and 8 show transfer characteristics employ-
ing only the capacitance of the varactor diade (plus the
input capaciance of the esciltator, 6.0 pF typicall. Figure
7 illustrates :he oscillator operating in a voltage con-
trolled mode with the output frequency range limited.
This is athieved by adding a capacitor in parallel with the
tank circuit as shown. The 1.0 k) resistor in Figures 6
and 7 is used to protect the varactor diode during testing.
It is not necessary as long as the d¢ input voltage does
not cause the diode to become forward biased. The
larger-valued resistor (S1 {1} in Figure 8 is required 10
provide isolation for the high-impedance junctions of the
two varactor diodes.

The tuning range of the oscillator in the voltage con-
trolled mode may be calculated as:

fmax _ \Cpimax] = Cs

[P vCplmin] + Cg
1

2z LUCplmaxi + Cgl

where tmin =

shunt capacitance (input plus external
capacitance).

Cs

Cp = veractor capacitance 2s 2 function of bias
voltage.

Good RF 2nd low-frequency bypassing is necessary on
tne power supply pins. (See Figure 2.}

Capacitors 1CT and C2 of Figure ¢V chould be used to
bypass the AGC pointand the VCO input (varactor diode),
guaranteeing only dc levels at these points.

For output frequency operation berween 1.0 MHz and
50 MHz a 0.1 uF capacitor is sufficient for C1 ano C2. At
higher frequencies. smaller values of capacitance should
be used; at lower frequencies, larger values of capaci-
tance. At high trequencies the value of bypass capacitors
depends cirectly upan the physical layout of the system.
All bypassing should be as close to the package pins as
possible to minimize unwanted lead inductance.

The peak-to-peak swing of the tank circuit is set inter-
nally by the AGC circuitry. Since voltage swing of the
tank circuit provides the drive for the output butfer, the
AGC potential directly atfects the output wavelorm. If it
is desired to have a sine wave at the output of the
MC1628, a series resistor is tied from the AGC point 1o
the most negative power potential {ground if - 5.0 volt
supply is used, ~ 5.2 volts if a negative supply is used)
as shown in Figure 10. - -

At frequencies above 100 MHz typ, it may be desirable
to increase the tank circuit peak-10-peak voltage in order
to shape the signal at the output of the MC1643. This is
accomplished by tying a series resistor {1.0 k() minimum)
from the AGC 1o the most positive power potential { = 5.0
volts if 3 - 5.0 volt supply is used, ground if a ~ 5.2 volt
supply is used). Figure 11 illustrates this principle.

APPLICATIONS INFORMATION

The phase iocked loop shown in Figure 9 illustrates the
use of the MC 1648 as a voltage controlled oscillator. The
figure illustrates a frequency synthesizer useful in tuners
for FM broadcast, general aviation, maritime and land-
mobile communications, amateur anc CB receivers. The
system operates from a single -5.0 Vdc supply, and
requires no internal transtations, since all components
are compatible. -

Frequency generation of this type offers the advan.
tages of single crystal operation, simple channel seiec-
tion, and elimination of special circuitry to prevent har-
moanic lockup. Additional features include dc digital
switching (preferable over RF switching with a multiple
crystal system), and 2 broad range of tuning {up to 150
MHz, the range being set by ihe varactor diode}.

The output frequency of the synthesizer loop is detar-
mined by the reference frequency and the number pro-
grammed 2t the programmable counter: fg,q = Nfef.
The channel spacing is equai to frequency {f ).

For additional information gn applications and designs
for phase locked-loops and digital frequency synthesiz-
ers, see Motorols Brochure BRS04/D, Electronic Tuning
Address Systems, {ETAS).

Figure 10 shows the MC1648 in the variable frequency
mode operating from a = 5.0 Vd¢ supply. To obtain a sine
wave 8t the output, 2 resistor is added from the AGC
circuit {pin 5) to VEEg. .

Figure 11 shows the MC1648 in the variable frequency
mode operating from a + 5.0 Vdc suoply. To extend the
useful range of the device {maintain a square wave output
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Appendix D: Manufacturers’ Data Sheets

2N3903
2N3904

NPN SILICON
SWITCHING & AMPLIFIER
TRANSISTORS

NPN SILICON ANNULAR TRANSISTORS
... designed for general purpose switching and amplifier appli-
cations and for compiementary circuitry with types 2N3905 and
2N3906.
¢ High Voltage Ratings — V(gRICEQ = 0 Voits (Min)
e Current Gain Specified from 100 pA 10 100 mA
® Complete Switching and Amplifier Specifications
® Low Capacitance — Cqp = 4.0 pF (Max}
MAXIMUM RATINGS
Rating Symbot Value Unit
*Collector-Eminer Voitage KZorTs) 40 Vde
*Collector-Base Voltage Veso 60 Vde
*Emitter-8ase Voltage Vzap 5.0 Vde
*Collector Current — Continuous ‘e 200 mAdc
**Totai Device Dissipation @ Tp = 25°C P 625 mw
Oerate above 25°C 5.0 mwWrC
Total Power Dissipation @ Tp = 60°C 2p 450 mw
**Totai Device Dissipation @ T¢ = 25°C ) 1.5 Wans
Oerate above 25°C 12 mwrC
**Operating and Storage Junction T Tgg | —55t 150 °c
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Rayc 83.3 ‘CwW
Thermal Resistance, Junction to Ambient Rasa | 200 ‘cwW
*!naicates JEDEC Regstered Data.
. ¢ this data in acdition to the JEDEC Ragistered Data.
EQUIVALENT SWITCHING TIME TEST CIRCUS
FIGURE 1 — TURN-ONTIME .,
300 as—j | S
Outy Cycle = 2.0% l_ -iesv
| W0t '
0.5V, T — 1 =
. ' 1Cg < 4.0pF*
<0 nsﬁ t—— :;:
-t
RGURE 2 — TURN-OFF TIME
3 1 -30v
10 <ty <500 ps==~y I p——
Duty Cycle = 2.0% —=i08V 275
0 1
L !
YRV wors ASscs0pF
-t —<10ns Yy e
*Total snum capactance of test fig and connecrors

Vs
2
=8
i A
T
| S B R
seating 4 < %
PLang Y. T Lo
v
L ox
L1 .
o
— . L
0 == —b~
—_—— i)
— % "'_?
SECT. AA-
m———R
H . ic
. —_ *
poat—t T
N,
—pyi— !
NOTES.
1. CONTOUR OF PACKAGE BEYQND ZONE P~
1S UNCONTROLLED.

2 01N “F~ APPLIES BETWEEN “H” 2NO
“L", 018 "0 & ST APPLIES BETWEEN
“L"$ 1270 mm (0.87) FIOM SEATING
PLANE. LEAD OIM IS UNCONTROLLED
IN"H™ 8 3EYONO 12,70 mm (0.57)

FROM SEATING PLANE,
IMILLIMETERS| _INCHES |
OIMI_ MIN | MAX | MIN | MAX |
1aTs s3940 210}
3, T 1 S0 ig7
C 1191012 185}
o_: O .85 | 8016 ) 0.022
[ 481 0.016 1 0019
[N 20 100151 0065 3
P - S{1 . 10100
X ST100351 4105
13701 - g0 - 1
L3S 57 01 - .
N 1 2011 & 080 | 0.1C5
LP 12 - 11§ _i_
R = [FEN e
iS v 23 | 041 1901419015}

AN JEDEC dimensant and notes ansty.

CASE 29-02
(TO-226AA)

< VIOTQROLA NC 1988

085127 R2




D.2: Transistors A-87 °

*ELECTRICAL CHARACTERISTICS (T = 25°C uniess otherwise noted.)

[ Characteristic | symbot | Min | Mex [ unk
OFF CHARACTERISTICS “
Coltector-Emitter Breakdown Voitagell! V(BRICEO 40 - Vde
(ic = 1.0 mAdc, g = 0}
Cotlector-Base Breakdown Voitage V(BRICBO 60 - Vde
{ic = 10 pAdc. ig = 0)
Emitter-Base Breakdown Volitage V{BRIEBO 6.0 - Vdc
llg = 10 pAdc, Ic = 0)
Coltector Cutoff Current Icex - S0 nAde
(Vcg = 30 Vdce. Veg(o#) = 3.0 Vdc)
Base Cutoff Current IBL - 50 nAdc
(Vce = 30 Vdc. Vegio#f) = 3.0 Vdc)
ON CHARACTERISTICS!1!
CC Current Gain hee -
fic = 0.1 mAde, Vcg = 1.0 Vde) 2N3903 20 -
2N3304 49 —
flc = 1.0 mAdc, Vcg = 1.0 Vdc) 2N3903 3 -
2N3204 70 -_
{ilc = 10 mAdc, Veg = 1.0 Vde) 2N33903 S0 150
2N3%04 100 300
(ilc = 50 mAdc, Vcg = 1.0 Vde) 2N3303 30 -
y 2N3904 60 -
(Ic = 100 mAde, Vg = 1.0 Vdc) 2N3303 15 -
2N3904 30 -_
Collector-Emitter Saturation Valtage VCE(sat) Vde
{Ig = 10 mAdg, Ig = 1.0 mAdc) - 0.2
{Ic = 50 mAdc, g = 5.0 mAdc) - 0.3
Base-Emitter Saturation Voltage VBE(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 fr MH2z
{ic = 10 mAde, Veg = 20 Vde, f = 100 MH2) 2N3803 150 -
2N3804 200 —
Qutout Capacitance Coba - 4.0 pF
{(Veg = 5.0Vde, lg = 0, f = 100 kHz)
Input Capacitance Cibo - 8.0 pF
{Vgg = 0.5 Vde, g = 0, f = 100 kHz} .
Input Impedance hie kQ
{lc = 1.0 mAdc, Vcg = 10 Vde, f = 1.0 kHz) 2N3903 0.8 8.0
2N390% 1.0 10
Voltage Feedback Ratio e X 10-4
{lc = 1.0 mAde, Veg = 10 Vde, t = 1.0 kHz) 2N3903 Q.1 5.0
2N3%04 0.5 8.0
Small-Signal Current Gain hte . -—
{ic = 1.0 mAde. Vcg = 10 Vde, £ = 1.0 kHa2) 2N3903 50 200
2N3s04 160 400
Qutput Admittance hge 1.0 40 umhos
{lc = 1.0 mAde, Vog = 10 Vde, f = 1.0 kHz)
Noise Figure NF d8
{ic = 100 wAdc, Vcg = 5.0 Vde, Rg = 1.0 k2, 2N3903 - 6.0
f = 10 Hz to 15.7 kHz) 2N3904 _ 5.0
SWITCHING CHARACTERISTICS
Oelay Time Vee = 3.0 Vde, Vgg(otn = 0.5 Vde, td - 3 ns
Rise Time Ic = 10 mAdc, lgq = 1.0 mAdc) t — 50 ns
Storage Time 2N3903 tg — 800 as
(Ve = 3.0 Vde, Ic = 10 mAde, 2N3904 - $00
Fail Time lg1 = Ig2 = 1.0 mAdc) t — %0 nsg

(1} Puise Test: Pulse Wictn < 300 us. Outy Cycle < 2.0%,

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

a

g, SOURCE ALSISTANCE {0

&

Hg, SOURCE BLSISTANCE {OHM

en. NOISE VOLTAGE tav)

TYPICAL NOISE CHARACTERISTICS
{Vcg = 5.0 Vde, Ta = 259C)

FIGURE 3 — NOISE VOLTAGE
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FIGURE 5 — NARROW BAND. 100 Hz
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FIGURE 6 — NARROW BAND, 1.0 kHz
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Noise Figure 1s Defined as:

2 2 2) 112
NF » 20 log10 (ﬂ * 4KTRS *a HS
4KTRg

2, = Nose Vaitage of the Transistor referred to the input{Figure 3)
tq = Noise Current of the transistor referred to the input {Figure 4)
% = 8attzman’s Constant (1.38 x 10-23 K}

T =Temperature ot the Source Resistance (°K)

Rg = Source Resistance {Ohms)




D.2: Transistors

TYPICAL STATIC CHARACTERISTICS

FIGURE 8 — DC CURRENT GAIN
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TYPICAL DYNAMIC CHARACTERISTICS

FIGURE 13 —~ TURN.ON TIME
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FIGURE 15 = CURRENT-GAIN — BANOWIDOTH PRODUCT
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D.2: Transistors A-91

FIGURE 19 — THERMAI RESPONSE
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FIGURE 13A DESIGN NOTE: USE OF THERMAL RESPONSE DATA
ot = == A train of periodical power pulses can be represented
P ALY Lt~ = '//: by the model as shown in Figure 19A. Using the model
gz s = and the device thermal response the normalized effec-
= : \ Ticeg - : ! tive transient thermal resistance of Figure 19 was cal-
S : : - - culated for various duty cycles.
S ; T T y v ; : To find Zgjalt), muitiply the value obtained from
5 ot 0 A Figure 19 by the steady state value Rgja.
S (S T el : Example:
‘5‘ 100 —— < Icag The 2N3903 is dissipating 2.0 watts peak under the
AN - oyt
<, T T L a, following conditions:
: . 2—ICEX D V3E(oM) * 1.0 Vde —
2 e A Tl S5 i ty = 1.0ms, tz = 5.0 ms. (D = 0.2)
e = n - - T - Using Figure 19 at a pulse width of 1.0 ms and D = 0.2,
102 HENIY 1 i ! T ) IR} the reading of r{t) is 0.22.
40 <20 0 20 40 60 <80 100 120 -1eQ ~i60 L ). . N
T4, JUNCTIGN TEMPERATURE 19C) The peak rise in junction temperature is therefore
i b AT = r{t) x P(pk) x Rgya = 0.22x 2.0 x 200 = 88°C.
For more information, see ANS69.
FGURE 20
a0 1 Lt e 0w .
R L8 100 iy The safe operating area curves indicate Ic-Veg limits
3z Lp o oot = R T A of the transistor that must be observed for reliable op-
£ RN EEEE S L i eration. Collector load lines for specific circuits must fall
z o Te + 259C = betow the limits indicated by the applicable curve.
=2 ~+ > = s L Se—~— s f .
g @ Ta * 250C +—>~ — The data of Figure 20 is based upon Ty(pk} = 150°C;
2 4 L L [ I AT = Tc or Ta is variable depending upon conditions. Pulse
3 ' [ PN . .
2 : ST ~< curves are valid for duty cycles to 10% provided T j(pk)
EES ' Tye 1509 T { s = 150°C. Ty{pk) may be caicuiated from the data in Fig-
§ ppPT——— I 7 - N ure 19. At high case or ambient temperatures, thermal
S W0k e THEAMAL tm-r = - limitations will reduce the power than can be handled
o0 L==——SECONG SREAXOOWN LUMIT L to values less than the limitations imposed by second
"0 et - - breakdown. (See AN415A).
X} 4.0 50 80 10 20 g
Veg, COLLECTOR-EMITTER VOLTAGE (VOLTS)
Motaroia raserves the ngnt to maka changes without further nance to any products herein 1o imorove retiability, fluncuon or design. Motoroladoes
not assume any liability ansing out of the application or use of any praduct or circunt descnbed heresn: neither does it convey any license under its
patent ngnts nor te ngnts of oters, Motarola and ‘A are registered trademarks of Motorola, Inc. Motorota, Inc. is an Equal Employment Ooportumty/
Attirmative Action Emoloyer.
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MM54C08/MM74C08 Quad 2-Input AND Gate
MMS54C86/MM74C386 Quad 2-Input

EXCLUSIVE-OR Gate

general description

Employing complementary MOS {CMQS) transis-
tors to achieve wide power supply operating range,
low 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 voitage. No
dc power other than that caused by leakage
current is consumed during static condition. All
inputs are protected from damage. due to static
discharge by diode clamps to Vee and GND.

features

= Wide supply voltage range
® Guaranteed noise margin
& High noise immunity

® |ow power
TTL compatibility

3.0V to 15V
1.0v
0.45Vee typ

fan out of 2
driving 74L

® Low power consumption 10 nW/package typ

u The MM54C86/MM74C8E follows the MMEA4LB6

/MM74L86 pinout

connection diagrams

MMS5LC08/MM74C08

Yee “" “ ar » n b J
'u 11 ln Bl |u ‘I ll

-
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ity " w m n m e
e yeiw
truth tables
MMSACO8/MM74C08
INPUTS OUTPUT
A B Y
L L L
L H L
H L L
H H H

H = High Level L= Low Levei

MM54CE6/MM74C36
Yeq - o w ” n 7Y
lll lll n n 'I‘l "
1 ll ll 1] il l. |1
" " i ] i1 d m " cae
o vitw
MMSACSS/MM74CBS
INPUTS OUTPUTS
A B Y
t L L
L H H
H L H
H H L
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MMS54C08/MM74C08, MM54C86/MM74C86

absolute maximum ratings (Not=1)

Voltage at Any Pin

Operating Temperature Range
MM54C08, MM54C86
MM74C08, MM74C86

Storage Temperature Range

Package Dissipation

Operating Ve Range

* Absolute Maximum Ve

—0.3V to Veg +0.3V

—85°C 10 +125°C
—-40°C to +85°C
-65°C to +150°C

500 mw

3.0V to 18V

Lead Temperature {Soldering, 10 seconds)

dc electrical characteristics
Min/max limits apply across temperature range, unless otherwise noted.

18V
300°C

PARAMETER l CONDITIONS MIN TYP MAX [ UNITS
CMOs TO Cmos _
Logical 1" Inout Voitage (V iy} Vee = 5.0V 35 v
Vee = 10V 8.0 v
Logicat 0" Input Voltage (V,nig) Vee = 5.0V 1.5 v
Vee = 1OV 2.0 v
Logical “1** Qutout Voltage Vce * 5.0V, 1g = ~10uA 4.5 = v
{(Voutin! Yee = 10V, lg = ~10uA 9.0 v
Logical ~°0" Output Voltage Veg = 5.0V. 1 = +10uA Qa5 v
Vourar! Ve = 10V, Ig ' +108A I 1.0 v
Logrcal "1 Input Current {1y ¢nyl) Vee = 1SV, Vi = 15V 0.005 1.0 BA
Logical 8" Input Current {fini00} Vee = 15V, V,y = OV -1.0 -0.005 HA
Supely Current {icc) Vee = 15V 0.01 15 BA
CMOS/LPTTL INTERFACE
Logical 1" Input Volitage (Vi) S4C, Vg = 4.5V Vee - 1.5 ) v
- HC, Vee = 475V Vee.~ 1.5 v
Logical 0™ Input Vonage (Vina} S4C, Vg 2 4.5V 0.8 v
78C, Ve = 475V % 08 v
Lagrcal " 1* Outout Voltage S4C. Ve = 4.5V, Ig = -360uA o 24 v
{(Vouri) F4C, Voo = 475V, Ig = ~360uA 24 v
Logicai 0" Qutput Voitage S4C, Veg = 4.5V, 1 = +360uA 04 - \4
(Vourter) 74C. Ve = .75V, 1o = +360uA 0.4 v
QUTPUT DRIVE (See 54C/74C Farmly Characteristics Data Sheet)
QOutout Source Current lignyncg ) Vee = 5.0V, Vour = OV 175 -3 mA
{P-Channet) Ta*25°C
Qutout Source Cusrent {Ignynce ! Vee + 10V, Vgyur = 0V -8.0 -1§ mA
(P-Channet) Ta*25C :
Qutput Sink Current {lgn, ) 1 Vee * 5.0V, Your * Vee 1.78 3.6 mA
{N-Channen Ta = 25°C
Output Sink Current (1gng } Vee = 10V, Vour = Ve 8.0 16 mA
{N-Channet} Ta = 25°C
R %o, .
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ac electrical characteristics
{MMS4CO8/MM74C08) T4 = 25°C, C, =50 pf, unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Prooagation Delay Time 1o Logical Vee * 5.0V 80 140 ns
1 or 0" 1) Vee = 10V 40 70 ™

- Inout Capacitance (C,n) Note 2 5.0 pF
Power Dissination Capacitance (C,,} Note 3 Per Gate 14 of
ac electrical characteristics

{MM54C86/MM74C86) T, = 25°C, Cy = 50 pF, unless otherwise specified

PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Detay Time to Logicat Vee *5.0v 1ng 185 ns
1" o1 "0 {154] Vee * 1OV 90 s
Input Capacitance (C,q) Note 2 +£.0 of
Power Dissipation Canacitance {Cout Noze 2 Per Cate 20 pF

Note 1: “Absolute Maximum Ratings” are those valdes beyond which the safety of the device cannot be guaranteed.
Except for “Operating Range™ they #re not meant to imply that the devices should be operated at these limits. The table

of *Electrical Characteristics™ provides conditions for actual device operation.

Note 2: Capacitance is guaranteed by ;.miodic testing.
Nots 3: Cpp determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C
Family Characteristics application note, AN-90,

typical

performance characteristics

Propagation Dalay Time vs
Load Capacitanca
. MMS4C08/MM74C08

5

i

Y
Ta225C —
- f SEE AC TEST CIACUIT <]

T INEEERD =B

Vee * 10V

top — PROPAGATION DELAY TIME (a}
5

108 150

€. - LOAD CAPACITANCE {pF)}

ac test circuit

Iy = PROPAGATION OELAY TIME (m)

Propagation Delsy Time vs
Load Capacitance

MMS4CEE/MMT74CBE
’
e s ¢4 :J‘A',/f'L
L Vee + 5.0V .
™ T
P IR
FEEENN
: Vee + 10V e
T : T T
' N
: Voo = 18V
! it
4 b1y
' [ tl
s 100 1%

LOAD CAPACITANCE (pf)

switching time waveforms

Ve Vour
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58 pF
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National
Semiconductor

MMS54C74/MM74C74 Dual D Fiip-Flop

general description .

The MMS54C74/MM74C74 dual D flip flop is a
monolithic complementary MOS  {CMOSI
integrated circuit constructed with N- and
P-channel enhancement transistors. Each flip flop
has independent data, preset, clear and clock
inputs and Q and Q outputs. The logic-level
present at the data input is transferred to the

output during the positive going transition of the -

clock puise. Preset or clear is independent of the
clock and accomplished by a fow level at the
preset or clear input.

features

= Supoly voitage range 3V to 15V

s Tenth power TTL compatible  drive ZLFTZL
3 oads

s High noise immunity
» Low power.
#. Medium speed operation

0.85 Ve ltyp)
50 nW (typ)
10 MHz (typ)

with 10V supply

appucations L.

Automotive

Data terminals
Instrumentation
Medical electronics
Alarm system
{ndustrial electronics
Remote metering
Computers

logic and connection diagrams
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absolute maximum ratings

Voitage at any pin (Note 1)

Qperating temperature MMS4C74
MM74C74

Storage temperature

Maximum Ve Yoltage

Package dissipation

Lead temper ature (Soldering, 10 sec)

Operating Vee range

-0.3V to Ve + 0.3V
-55°C 10 125°C
~40°C 10 +85°C
-657C 10 150°C

18V

500 mw
300°C

+3V to +15V

electrical characteristics

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

[ TYP l MAX [UNITS

PARAMETER CONDITIONS - l MIN
CMOS TO CMQS
Logical 17 tnput Voitage Ve Vee = 5.0V 15 v
Vee * 10.0V 8.0 v
Logical “0” Input Voltace Vo L Vee * 5.0V 1.5 v
Veg = 10.0V 2.0 v
Logical *1” Qutout Vottage Vouriy | Vee = 5.0V 4.5 v
) Vee » 10.0V 2.0 v
Logiesd 0™ Output Voirage Vourie | Vee * 5.0V - 05 v
Vee * 10.0V 1.0 v
Logical “1” Input Current Luyeay Veg » 150V . 1.0 uA
Logical “0”* Input Currest fuyes Ve + 15.0V -1.0 #A
Supply Current lec Vee ¢ 15.0Vv 0.05 60 RA
Input Capacitance Any lnput 3 5.0 oF
Prapagation Delay Time t a Logreal | Ve = 5.0V, C, = 50 uF, T, = 25°C 180 | 300 "
"0 toag OF LOgical 17 tyyy trom Vee * 10.0V,C # 50 0F, T, » 25°C 10 1o ns
clocx10Q or Q
Provagation Otlay Time 10 a Logscat | Veo # 5.0V, C = S00F, T, » 25°C 180 300 ng
“0°" from Presat or Clear Veg * 10.0V.C, * 50 pF. T » 25°C 0 110 ns
Procagstion Oelsy Time to a Logicat | Vee # 5.0V, Cy # 500F, T, » 25°C 250 400 ns
1" from Preset or Clear Vee ® 10.0V.Cy = S00F. Ty » 25°C |- 100 150 L]
Time Prior to Clock Puise That Oata | Ve = 5.0V.Cy * 50pF. T, « 25°C 100 50 ng
Must be Present tsgrur Vee® 10.0V.C, # 50 oF, T = 25°C 40 0 L
Time After Clock Pulse That Oata Vee * 5.0V, C =500F. T, = 25°C -0 ‘| o ns
Must be Held Vee = 10.0V.C = 50 cF. To = 25°C 8.0 [} o
Minimum Clock Pulse Wsain - Vee = S.0V.C, * S§0pF, Ta » 25°C 100 %0 n
twe = tyured Vee = 10.0V. C_ = S0 oF, T4 + 28°C a0 100 n
Minimum Preset and Clear Puise ‘Vee * 5.0V, C = 50 pF, Ty » 25°C 100 160 n
Width Ve = 10.0V,Cy_ + 50 pF. Ta # 25°C 40 70 nt
Maximurn Clock Rise ana Fatt Ve * .0V, Cy = 50 oF 15.0 Hs
Time Vg * 10.0V.C ¥ 50 oF 5.0 as
Maximum Clock Frequency Vee =50V, C #500F, Ty =25°C 2.0 as MHz
Veg © 100V, €, = 80 0F, T, = 25°G] 5.0 8.0 MHz
LOW POWER TTL/CMOS INTERFACE
Logicat ™1™ tnput Voitage Vinen $4C, Ve = 4.5V Vee - 1.5
: 78C Vee » 4.75V
Logical "0 Input Veltage Vigies §4C, Ve » 4.75V a8 v
74C, Vec * 4.75V
Logrcal 1™ Output Voitage Vayriy | 54C, Veg = 4.5V, g « - 360 pA 24 v
74C. Veg ™ 4.75V, 1p » ~ 360 uA
Logreat “0™ Outout Voltage Vourim | 54C. Vee * 450V, g » 360 1A 0.4 v
74C, Ve = 4.75V, 1g = 360 uA
OUTPUT DRIVE {Ses SLC/74C Family Charsctaristics Dats Shaet)
Qurpwt Soures Current (leqyacyl Vee = 5.0V, Vipum * OV ~1.75 mA
- R Ta=25°C. Vour = OV
Outout Source Current (bynyncel Vee ® 10V, Vg = OV -8.0 mA
Ta = 25°C. Vgyr = OV
Qutput Sink Current (g} Vee = 5.0V, Vigy = 5.0V 175 mA
. Ta *25°C, Vour = Ve
Qurout Sink Currant (g} Vee = 10V, Vigqp * 10V 8.0 mA
Ty = 25°C. Vour * Vee

Nota 1: These devices shouid not be connected under power on conditions.
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switching time waveforms

. : CMOS 10 CMOS

——

cLocx

74C Compatibility
18v

405
105

LOCICLEVELS

Guaranteed Noise Margin as a
Funcuon of Ve

GUARANTEED QUTPUT “1~ LEVEL 128
Wour (1 8 INPUTS = V.o (01

UARANTEED OUTPUT "8~ LEVEL
Vour (8 @ INPUTS « Vo, (34
~

Voo (B 25
IO
. et 18
s P ,
asav 18V 1sv
5 Ve
£ .

Qord
Qwd
Letiel0m .
ac test circuit ;
2 INPYT =———o" DATA (]
111014 cLocx [}
L Th "
typical applications .
Ripple Counter {Divide by 27} Shuft Register
—t CLOCK Q cLocx a [4%:]< 3 Q fraee a——e—] DATA a BATA a BATA [ ]
I—— OATA a F"' I—- OATA [ 3 4 '-— DATA e —l [— cLocx 4 l— [22:12 S § I—-‘ agex @
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Frequency Mixers 40KHz104.3GHZ
.
£
=R
o e
]
LEVEL 7 (+7 dBmLO., up to + 1 dBmRF) =
4_.‘_,;".
surface—-mount z
s
. ) -
case style selection :
outline cdrawings cole of Centents
e
RMS LRMS ASK~KK81 TUF=SM | SCM-NL SYM
FREGLUENCY CONVERSION LOSS LO-RF ISOLATION, dB LO-F ISOLATION, d8 PRICE | DISTRBUTOR
MHz dB $ ¢
A
§ 5 .
LO/RF F Mid-8and Total o ¢
MODEL m Renge L M U L M u Qty. R A
NO. fi-fu 2 o wMox Max. Typ. Mo Typ. Min. Typ. Min. | Typ. M. Typ. Min. Typ. Min.| (1-9} Y L
ootRMS  Rms-1 05-500 DC-50 |S594 05 70 8.5 555 3325 27 2015545 3023 28 19]| 625 o |
cose T7-100  RMS-1W 2-750 DC-7S0 | 583 2¢ 71§ as 70 45 45 28 38 22 1 60 45 40 25 0 0| 675 . .
RMS-2 54000 0C-'000 | 4¢7 26 80 95 6C 20 40 20 25 18 [S530 300 20 12 495 . P
RMS-20 51000 0OC-1000 | 681 06 80 100 9 0 0 0 33 2[5 02 BN 7.25 . . 3
RMS-2U 10-1000  10-730 | 659 .16 80 95 S5 40 40 30 0 25 | 5530 3525 30| 1145 N . .
RMS-5 5-1500 OC-4000 | §92 34 75§ 9.5 40 40 40 20 30 18 | 530 30 18 5 8| 1395 . . s
RMS-11A 1500-1900  40-4¢0 — 49 - 90 25 ttyp.} 17 (min) 23 {typ.) 15 (min.) 14.95 ] [ «
RMS-860 800-1050 DC-2%0 [ &5 23 75 75 36 (typ) 25 (min) 24 (typ) 18 (mun) 115 . . ]
oaf LRMS  trms-1 05-500 ©OC-50 | 594 065 70 85 €5 5 3325 27 20|54 302 24 19| 625 o |o N
cuse QQQ-130  LRMS-1W 2-750 DC-7S0 | 583 24 75 85 70 45 45 28 38 22 [0 45 40 25 30 20| 675 . . &
LRMS-2 5-1000 OC-1000 | 667 26 80 9.5 0 O 4 20 2518 | 5530 3020 20 12| 695 . . 3
LRMS-20 5-1000 DC-1000 | 681 06 80 100 59 40 40 30 33 2 {5530 4 2 30201 725 ° . <
LRMS-3U 10-1000 10-750 | 679 .16 8.0 9.5 S5 40 40 30 30 255530 352 ‘0 2 1.5 . P
O LRMS-1R 0.5-300 * DC-506 | 560 .16 70 8.5 S5 50 33 25 27 20 | 55487730 23 24 49,0 1445 . .
O LRMS-2R 51000 ©OC-1000 | 640 .14 80 100 S5 40 39 2 2 17 |4 35 020 w8 1495 . .
LRMS-5 5-1500 CC-1000 { 592 34 75 9.5 & 40 ¢0 20 30 18 [ 3530 30 18 2 13.95 . .
O LAMS-5R 10-1500 DC-1000 | 562 .12 80 99 S0 20 34 20 22 18 | S0 27 30 154 16.95 . . -
LRMS~14A 1500- 1900  40-200 - .19 —_ 9.0 25 ityp.) 17 (min.) 23 (typ:f 15 (mun) 16.95 ° . )
LRMS-860  [800-1050 0OC-250 |55 .23 75 75 36 (typ) 25 (min) 2¢(typ.) 18 (min)) 1465 . o
, o0ASK  Ask-1 s1-000 DC-400 | 558 06 70 8.5 S0 30 3525 30 2 {4535 3020 2515 695 . Ps
ccse KK-81  ASK-2 1-4000 OC-1000 [ 679 .10 8.0 98 0 4 35 18 26 16 | 50 30 25 17 15 10| 825 . .
oalUF-SM  ng-1sm 2-500 DC-600 | 585 04 70 8.0 & 50 42 30 37 25045 a7 0 B2 225 . .
cose NWN-150 TUF-25M 50-1000 DC-1000 | 585 .07 7.5 90 S8 4 47 D 42 25 (5035 420 29 48 220 . .
+TUF-35M 0.45-400 [C-200 | 47 02 70 8.0 60 0 4 30 3525040 425 3520 &0 . .
TUF-55M 20-1500 OC-1000 (&7 02 90 9.0 54 0 42 30 29 25|25 3218 23 8l 95 . .
TUF-11ASM  [1400-4900 <0-500 | 66 .30 8.6 8.6 33 (typ) 20 (min) 29 (typ) 15(min) | 1855 . .
TUF-8405M |800-1050 ©OC-250 | 56 .24 775 7.75 35 (typ) 25 (min.) 27 (typ) 20 (min) 9.¢5 . .
oaSCM  scm-1 1-500  0C-500 | 572 .0 70 80 & 40 4535 40 30|00 4535 025 425 . .
cose YY-101  SCM-2 5-1000 DC-500 | 576 03 75 0.4 0 40 ¢0 25 35 20 [s530 25 30 148 5.5 . .
SCM-S 1250-1500 DC-500 | 582 .19 — 80 28 (typ) 17 (min,) 18 (typ.) 8 (min,) 1495 . .
SCM-2500 |500~2500 OC-500 | 588 .08 &9 10.0 35 22 3522 3522 |18 12 18 12 18 12| 4195 P .
ocSYM  sym-2 2-1000 OC-1000 | 54 .10 72 95 70 45 50 30 40 25 |63 &0 48 28 37 0| 495 . .
case I"7T-146 SYM-860 20Q-4050  DC-2%0 | & 40 - 70 7.0 39 {typ.) 25 (mn.) 37 (typ.} 20 (min.) 3.95 - e .
cose TTT-167  SYM-11 12500 o600 |70 20 90 10.5 63 40 40 26 3420 |61 a0 3520 2815 995 .
L=low' range (f, to 10 1) M=mid range (10 . to fu/2) U=upper range fU/2 to fu)
m=mid band (2f, to fy/2)
NOTES:
© Available in tcpe cnd reel. Please consult faciory. -
O hermetically secled cioces H : . e
PAM-42 oforeycred under patent 4.430,758. pin connections see case style cutine drowing 3
. t Phase Detection, Polarity Positive ‘i
O NON-HERMETIC ] RMS z
X = Avercge of conversion loss at center of mid-band Series LRMS SCM SYM 2>
frequency (f. + fy/4). al | -1 -2 —2500 of &
¢ = Standard ceviation. models | modeis —5 models iy
4. For quciity control procedures. enviionmentd specifications. Lo 1 8 8 4 2 \Tm
_ ana Hi-Rel, MIL ana TX descriprion see Table of Contents. RF 4 1 p 8 1 :
2. Absotute Maximum Ratings:
RF 50 MW, peak F P % pl S 3.4 3 3 3
3, Pl 00 Tk DSGK F Curent w0 . ses Tanie of Contents.  GND@  [23.6 |[2567 2567 24567 45.6
. Prices and specitications subject to change without nofice. CASE GND| — 4: NOT USED .

4 Ground externally. All measuements made
with GND pin(s) grounded externatly.

3
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[_IMini-Circuits

ULTRA-REL” MIXERS

5YR. GUARANTEE %

ASK-X65 ASK ™M Mx PAM
FREQUENCY CONVERSION LOSS LO-RF ISOLATION. dB | LO-IF ISCLATION, dB | PRICE {DISTRIBUTOR
| MHz ds § .
A
c L
LO/RF i Mid-Band Totat 5 2
MODEL _ m Range L M U L M U Qty. R A
NO. fi-fu b4 o Max. Max Typ. Min. Typ. Min. Typ. Min. [Typ. Min. Typ. Min. Typ. Min.| (1-9) Y L
TTASK  AsK- 1-6GC cC-400 | 558 .06 7.0 33 50 30 3525 30 2004535 302 25 15| 495 . .
39 433 ASK-2 1-10C0 3C-4000 | 679 1C 3.0 9z } 35 46 26 16 {50 30 25 17 15 10{ .25 . .
M 1im-2 1-1C00  DC-1000 | 574 067 75 3.5 20 25 30 2514540 3525 25 20| 1395 . .
‘i@ 302 -TFM-2P 1-1000  CC-'00¢ | 574 07 75 3.3 40 2 30 25|45 40 3525 25 20 | 13.95 . .
1FM-3 0.04-400  DC-4C0 470 06 70 32 S0 35 35 25 | 55 40 45 30 35 25 | 21.45 . o
TFM-4 5-1250 DC-250 | 447 G5 75 33 0 30 30 25|45 40 3525 25 20 | 23.45 . .
1FM-5 5-1560  DC-*CO0 | 633 06 35 93 35 25 30 25 {60 40 35 15 25 14| 2545 . .
ezl TRM=1 1-2000 5-600 716 07 &5 9c 35 25 25 10 | 45 40 27 20 25 20 | 47.45 . -
M- 12 800- 1250 56-30 570 14— 7% 35 25 35 25 (3020 3020 30 20| 4745 . .
1FM-2400 | 7%0-2400 ©C-4C2 | 665 20  — ELs 020 320 203 1 3010 30 0} 2895 . .
IFM-4300 | 300-4300 oC-3C0 | 587 13— 1G.5 — — 3017 {15 7 — — 10 7] 3895
LMX mx-3 004-£0  ©T-2D 4ga 95 70 8¢ 50 35 35 25|45 40 3525 25 20| 2595 . .
195348 LMX-113 5-1060  3C-*03C | S72 05 70 ac 20 025 35 25 (4535 3530 30 20| 1655 . .
LMX-124 | §5-3C0 3C-3CC | 518 C6 45 72 25 25 45 22 | 45 40 40 30 30 20 | 2795 . .
LMX-149 0-+802  TC-50C | 653 09 7S ec 25 35 30 20 | 50 40 40 25 20 12 | 2995 . .
LMX-156 | 800-25C0 2C-*360 | 769 37 90 9z 35 25 35 25 ;22 ‘7 22 17 22 7} 4465 . o
PAM  PaM-22 20004227 IC-1300 313 1e - 3z 25(n0 " 17(mn} 2 vo.) 3(mn) 2795 . .
N 204G
ZTUF tur-e 2-600 DC-600 585 04 70 8.0 5 50 42 30 37 25 |60 45 47 30 36 22 4.25 . .
e 302 TWF-2 50-1000 CC-1000 | 535 07 75 99 55 €0 47 30 42 25 |50 35 <2 20 29 18] 5.20 . .
true-3 0.15-¢00 HC-¢00 | 47 02 7.0 a.0 60 50 <4 30 35 25 {6040 47 25 35 20| 610 . .
1UF-5 20-15C0  CC-1000 | 57 .04 90 9c 2 40 ¢2 30 39 25]4025 32 18 23 3| 945 . .
TUF-11A | 1400-1900  40-500 68 30 &6 36 33 (vo.) 20(mn.) 29 (typ.) 15 (mn ) 16.95 . .
TUF-840 300-1C50  >C-250 §6 224 775 7.75 35(tvp.) 25 (mn.) 27 (typ.) 20 (mn.) 945 . .
L=low range (f_ o 10 f) M=mid range (10 f, to f,/2) U=upper range (f,/2 to f,)
m=mid band (2 f, fo f,/2)
4
* ASK-2lug-in mounting case X435,
TUF-SM
TUF .
ASK | TPM | wMx | PAM | cBL schematic NSN GUIDE
= ot @ | o et R MCLNO.  NSN
ASK=~1 5395-G1-320-0386
“nocets mogeis mocels mogets mocets 1 TPM=-2 £308-01-135-1852
» t TFM-3 5695-34-112-6031
! TPM=12 £595-01-479-5486
1 4 3 3 M- 5395-04-317-9388
z 1 5 1 34 -
5 2 2 a
236 3 2.3.6.7 2 2.5.6.7
- 3 2.3.6.7 2 =

& i74-2200, T7M-5 end TFM-4300 L0 = 1:RF = 4

In Stock....Immediate Delivery

1 o .41
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plug-in, surface-mount

Frequency Mixers woes

TUF-3
LEVEL 7 (+7 d8m LO, up to =1 dBm RF) © TUF-3SM

computer-automated performance data
P 'ypical production unit / for cara of ather models consurt factory

mixer conversion loss and isolation

Conversion Loss Isolation L-R isolation L
(aB} (c8) (aB)
RF o (] (o] Lo Lo o Lo Ko} o o
Mz MHz + 4 c8m + 7 gBm +10 ¢Bm + 4 cBm + 7 cBm +10 aBm + 4 dBm + 7 dBm +10 dfm
0.150 30450 584 540 546 8259 7737 7458 4049 8347 4498
a2m 30200 575 532 539 8304 7754 7435 044 8364 8475
0300 20300 540 547 533 82.49 7700 7442 60.19 4340 6652
0.500 30500 564 544 528 8186 7678 7404 036 6348 4451
1000 31000 554 534 520 8026 7845 7356 8046 6355 6686
1500 31500 547 525 544 8037 7538 7340 4037 4358 8640
2000 3 544 522 540 7944 7576 7307 0234 8346 6457
3000 35000 544 549 506 7724 7448 7240 4054 6318 6520
10000 40,000 546 521 507 7442 7235 7036 932 6145 6346
20000 50000 544 519 507 083 6826 4708 3043 40.76 [ F R
50000 80000 539 519 508 6213 4045 5084 5430 5403 5394
7708 107.02a . 540 520 510 5301 5636 3534 2993 5029 5076
100000 70000 552 326 543 2631 5474 5367 4796 4845 488
153939 123939 544 527 5148 5329 5070 4921 4286 4502 4458
200000 170,000 550 533 524 2594 4542 2507 24233 477 4257
230533 200333 558 538 526 47.41 2553 4719 4249 4153 076
300000 270000 379 557 545 5032 494 4553 4124 3723 73
¥o282 339242 625 594 574 5019 325 3852 4532 642 3238
384421 354621 631 593 548 4496 4835 4248 39.40 3354 22997
200000 370000 Y73 593 562 4550 5418 47.40 3615 3289 2989

mixer VSWR ¢ detection

FREGL VSWR RFf port VSWR LO port VSWR IF port
(MiHz) o Lo Lo (o) o [£o) Lo [e] [Ke] FREQ. max DC DC oftset
+4c8m + 7a8m +10c8m +4aBm + 7d8m +40dBm + 4aBm 4+ 7dBm +10 dBm (MHz) outpt mv
8000 127 121 2 181 240 3464 147 141 123 0.150 24374
10.000 1.49 109 107 17 250 352 148 1.41 123 0200 244514
20000 120 107 103 157 232 327 149 143 124 0.300 24519
50000 121 108 le2d 152 226 318 174 145 127 0500 24583
85557 121 108 102 154 224 317 173 1446 129 1.000 24757
a9 124 109 102 154 22 13 176 149 132 1500 24754
100000 121 1.0 102 1.50 221 34 1.77 151 134 2000 247.08
130844 120 108 103 154 219 aos 182 156 140 S.000 24813
163443 120 108 1R 182 247 298 1.88 1483 148 10000 24389
200000 1.49 107 1.04 156 2148 297 196 172 187 20000 24218
204229 149 107 104 157 218 297 198 173 157 $0.000 25404
212286 119 107 103 157 219 297 200 174 159 77024 25828
236657 1.17 106 103 1460 220 296 206 180 145 10Q.000 26295
249285 1.49 1.0 103 167 224 300 241 187 172 1583939 24426
300000 1.18 1.9 103 1.74 23 312 218 193 176 200.000 24572
324586 12 144 108 176 235 343 220 196 1.80 230833 25858
w214 127 1.19 144 184 239 114 224 plo/] 185 300000 237232
375529 132 125 121 4. 244 314 215 194 178 IUR242 2443
3.3 1.39 134 128 195 245 315 220 199 1.82 3844621 2689
400000 140 132 129 198 249 348 224 201 183 400.000 27144

- - - - -
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Mini-Circuiis

ULTRA-REL” MIXERS

5YR GUARANTEE #

mixer harmonic intermodulation

{relative to cesired IF output)

RF
CAL
5 25 5 3R 7 W 2 B8 X & 0 - - 26 3 25 & 27 B8 X & 85 LW
(8]
-0 27 14 3 8 4 2 2 I 4 g 4 4 -0 27 1 1 18 ¥ 2 b 4 &
33 74 34 & 55 73 M &8 82 74 52816&547754685760&?58-'671
43 45 64 & S8 75 3 &7 o 15 5395514649 49 34 0 34 0 S4 & &7
[=]
75>77 75 15>76>76>7 14>77 75 8 4>9 70 O &K st 74 4 M & 73 0
e
75 >76>77>76>78>77 15>77>76 >76 E 5>9 75 44 & 8 &H K9 X4 5 & 53 &8
56 >76>76>78>76>7%>77 15 I158>76 6> >8>7 8 78 8 74 31 75 8 74 78
77 >76>76 15>77>717>76>1T1 15>76 7 9 8 8 8t 75 8 & 7 13 &0 72 &
76 1557 >78 15 16>7>1>7 75 8 93>8>8>8>8 8 >8 85>8 8 8 >8
72 >7>77>76>7 15>74>76>77>76 9 >95 83_>65>66>56>86 82 82 80 83 N M
76 >76 12>15>75>16>0%>77 15>76 10 >%96 >87 >85 85>85>8 >8>8 8 >86>8 8
1 2 3 4 5 é 7 8 9 10 Q 1 2 3 4 s é 7 8 ? 40
Hamonic LO Order Hamonic LO Order
10 MHZ -15.08 D8M test conaifion: RF IN: 185,40 MHZ -499 O8M
01 MHZ =707 OBM LO IN: 18501 MHZ: —~7.07 O8M
29 MHZ -20.43 CBM IF OUT: 30.09 MHZ -40.07 C&M
w
typical performance curves
{production unit)
sts TUF-3 TMini-Circuits TUF-3 CoMini-Circults TUF-3
350N i.0S535 ISOLATION LTS g 0ET 0cC QuTpPLT
bt Mia 14 arlt L0 drive of +4/27/410 c8n zs:r" AF/0_grive 7 cla
I 3 74
g = t0-v]vow )
+ = P > 254r CCoQTFuUT
[T B - Ay 4 7T 4]
AN\ 3o L
/A < <7\
I3 L
} 4 g 2364
L0 -7 cen . { 2 lL_
: e
— V4 ¢
R 2183, .
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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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