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Abstracti
This is design for application with optical fiber. The
applicetion wuses both &analog and digitel communication. The light
emmiti%g diode (LED) and driving circuit which drive current
to optical signal by intensity modulation. it is sent through the
optical fiber 4o -reciever which ghe pin photodiode changes to
electrical signal and also it is amplifierd Lo the original which

can use in many applications’
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R o e
Az VootV | v, % LED(V) J__tmA) | MODULAT}ON FACTOR -|
1 0.56 T iuh 4,67 0.120
2 0. 60 105 5.00 0,325
3 0.56 1.5 4,67 0.120
4 0.56 1.5 4,67 0.120
5 0.56 1.5 N 0. 120
6 0.56 1oh 4.67 0.320
7 0.54 1.5 4,50 0.120
8 0.54 1.5 4,50 0.120
g ©D.52 1.5 4,33 0.110
10 0.52 1.5 4.33 0.110
i1 0.54 1.6 4,50 0.120
12 0,54 1.5 4,50 0.120
13 0.60 1.5 5,00 0.125
14 0.560 1.5 5,00 0.125
15 0.64 1.5 5.33 0.133
16 0.80 TS ’ 6.67 0,167
17 0.90 145 AT 0.188
18 0.85% 1.5 7.08 0.177
19 0.80 1.5 6.67 0.167 Ty
20 0.90 1.5 7.50 0.188
71 0.85 1.5 7.08 0.3177
22 0.80 1.5 6.67 0. 167
23 0.74 1.5 6,37 0.154
24 0.68 1.5 5.67 0.142
25 0. 66 S 5,50 9.138
26 .64 1.5 5,33 0.133
27 0,64 1.0 5,33 0.133
26 0.70° 1.5 5.83 | 0.146
29 0.66 1.5 5,50 0.138
30 .64 1.5 5.33 0,133
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1
m"m?; { MHz ) Voo {nV 2 o
! 50
2 50 ’ ’

S 50
4 50
5 50
& 50
7 50
§ 45
g 50
10 40
11 50
12 50
13 50
14 50
15 50
' 16 50
17 50
18 50
18 60
20 70
21 &0
22 70
23 80
24 80
25 80
26 80
27 an
28 80
28 60
30 70
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ﬂ)ﬂud { MHz ) Voo, { V)
1 1.10 ’
2 1.20
3 1.3k
4 1.40
5 1,40
b 1,50
7 1.50
8 1,40
a 1.35
10 1.30
11 1.20
12 1.10

\

. i3 1,10
14 0.95
i5 0.90
16 0.80
17 Q.75
18 0.75
19 0.65
20 0760
21 0.65
22 0.60
23 0.60
24 0.55
25 0.55
26 0.44
27 0.42
28 0.44
29 0.48
20 0.50
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k¢ MBz ) v v
i 1.0
2 1.0
3 0.9 i
4 1.0 i
5 1.0
6 1.0
v 1.0
8 1.0
g 1.0
10 12
11 1.2
12 1.2
13 1.0
14 1.0
15 1.0
16 0.8
17 1.0
i8 1.0
19 0.8
20 1.0
21 0.9
22 - 0.8
22 0.6
24 0.6
25 0.6
26 0.7
27 G.7
28 0.7
23 0.7
a0 0.7
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INPUT —32 dBm

tannuh OmHz) tawﬁgntdam> (nu (4B |aanficmz) lawﬁgn<d3m£ (N (dB)
1 -18.5 13.5 135 -23.5 8.5
2 -17.0 15 140 -23.5 8.5
3 -17.5 14.5 145 -24.3 7.7
4 -16.0 16 150 -24.7 7.3
5 -15.5 16.5 155 ~25.1 6.9
10 -14.9 17.1 160 -25.3 6.7
15 -14.9 17.1 165 | -25.7 6.3
20 -15.1 16.9 170 -25.9 6.1
25 15,1 16.9 175 -26.2 5.
30 TN 16.8 180 ~26.5 5.5
35 -15.5 '16.5 185 ~26.6 5.4
40 -16.0 16 190 ~26.7 5.3
45 “16.7 15.3 195 -27.8 5.0
50 — 134T 14,7 200 -27.7 2.3
55 -18.0 14 205 28,1 3.9
60 -18.7 13.3 210 -28.5 3.5
€5 -19.2 12.8 215 -29.0 3.0
70 -19.7 12.3° 220 -29.6 2.4
75 -20.1 11.9 225 -30.1 1.9
€0 -20.4 11.6 230 -30.6 1.4
32 -20.6 11,4 235 -30.7 1.3
€0 -20,8 11.2 240 ~31.3 0.7
85 -21.0 11 245 -31.5 0.5
100 -21.2 10.8 250 -31.8 0.2
108 -21.4 10.6 255 -32.1 -0.1
110 -21.6 10.4 260 -32.5 -0.5
115 -21.9 10.1 270 -33.0 -1.0
120 -22.3 9.7 280 -33.2 -1.2
125 -22.7 9.3 290 -33.4 -1.4
130 -23.2 8.8 300 -34.0 -2.0




A1579% 6.6 LARINASRIINNTILITD 74T 1L 18R ARAL2 NS UAARINDA

INPUT —16 dBm

A ki omz) Lo huncdBm)  LnucdB) Al omz) (o fyncaBm) | LnuCdB)
1 4.0 20 135 1.5 17.5%
2 3.8 19.9 140 1.3 17.3
3 3.8 19.8 145 1.1 17.1
a 3.8 19. 8 150 0.8 16.8
5 3.8 19.8 155 0.7 16,7
10 3.7 19.7 160 0.5 16.5
15 3.7 19,7 165 0.2 16.2
20 3.5 19.5 170 -1.0 15
25 3.2 19.2 175 - -1.5 14.5
30 3.1 19. 1 180 -3, 2 12.8
35 3.0 19 185 -4.4 11.6
40 2.9 18,9 190 -4.8 11.2
as 2.9 18,9 195 4.9 111
50 2.8 18.8 200 5.0 11
55 A7 18.7 205 25,2 10.8
60 o4, 18.6 210 -5.6 10.4
65 2.5 18.5 215 -5.8 10.2
70 2.5 18.5 220 ~6.0 10
75 2.4 18.4 225 -6.4 9.6
80 2.3 18.3 230 -6.9 9.1
85 2.2 18.2 235 -7.4 8.6
Qo 2.0 18 240 -8.0 8
a5 1.8 17.8 245 .-8.3 7.7
100 1.8 17.8 250 -8.8 7.2
105 1.7 17.7 255 -9.0 7
110 1.7 17.7 260 -10 6
115 1.5 17.5 270 -11 5
120 1.5 17.5 280 ~11.5 4.5
125 1.4 17.4 290 -13 3
130 1.4 17.4 300 -14 2
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2N3866
2N3866A

4

P

o0

‘ MOTOROLA

The RF Line |

-NPN SILICON HIGH FREQUENCY TRANSISTOR

.. . designed for amplifier and oscillator spplications in military and
industrial equipment. Suitable for use as output, driver or pre-driver
stages in VHF and UHF equipment. EERES

® Specitied 400 MHz, 28 Vdc Characteristics — 5 “K -
Output Power = 1.0 Watt

™ ‘Minimum Gain= 10-d8 s A

.. ~Etticiency = 45%

® Large Signa! Series Equivalent Impedances

"® "S’Parameter Characterization

.

*MAXIMUM RATINGS

Rating Symbo! Value Unnt
Cotlector-Emitter Voltage VCEO & 30 Vdc
Coliector-Base Voluage Veso 55 Vac
Eeitter-Base Voltape VEgo a5 Vdc 1
Collector Current — Continuous ic 0s Adc
Totat Dewice Dasipation € T¢ = 250C %) 5.0 Watts

Derate Above 25°C 28.6 mwroc
S:orage Temoerature Aange . A L Tng -65 10 +200 °c

*inawstes JEDEC Regnieres Daws

T IW — 400 MH:z

HIGH FREQUENCY
TRANSISTOR

NPN SILICON

"uuuvnmsl INCHES |
DIV MIN -MAX 1 MIN | MAX

A ees €43 i 03501630
N 1

40 ' 8.4¢0

AL JEDEC dorwecsa and noret apply

STYLED
Pk Y EWMIER
2 EASE
2 TILLELYOR

CASE 73-02
103

MOTOROLA RF DEVICE DATA
4-204



JN3866, 2N3BE6A

*€1 ECTRICAL CHARACTERISTICS (Tg = 25°C unless otherwise noted).

Characteristic Symbol Mex | Unit |
T OFF CHARACTERISTICS
Cottector-Emitter Susteining Voltage VCEOisus) { 30 g - vee |
e = 5.0 mAde. g = 0} l l
Colector-Base Sustaining Vohage VCERisus) | 55 H — Vde
tc = 5.0 mAdc, Rgg = 10 Q) !
gm-tier-Base Breakoown Volage V(BRIEEO I Vde
iz = 100 pAde. g = G) - :
Coltecror Cutoff Current lceo — P o2 mAde
(VCE = 28 Vdc, Ig = O) ;

Eminter Cuto! Currem les0 — 0.1 mAdc li
' vpg = 3.5Vdc, ie = 0} ;
* Coitector Cutof! Current ICEX mAdc

£ « ~ 1.5 Vdc (Rev.), T¢ = 200°C) ¥ A - 5.0
= = =15 Vdc (Rev.} - 0.1

ON CHARACTERISTICS

OC Current Gein heg -

fic = 360 mAdc, Vg = 5.0 Vde) Both 5.0 —
{ic = 50 mAdc, Vo = 5.0 Vdc) 2N3866 10 200
2N3866A \ — 25 “200° -

Collector-Emirter Saturation Voitage VCE(sat) - 1.0 Vde,

{ic = 100 mAdc, 1g = 20 mAdc) | ) .

DYNAMIC CHARACTERISTICS -

Current-Gain — Berdwicth Product fr = ) MHz

flic = 50 mAdc, Vg = 15 Vde. { = 200 MHz)  2N3866 iy b 500 -
2N3B56A T meeebes 800 ) T — .

Ouput Capacitance - Cob - p X - pF

iVep = 28 Vde. tz = 0,1 = .0 MH2}

FUNCTIONAL TESTS -

Common-Emitter Amplifier Power Gain Gpg 10 -— dg

(Voo = 28 Vde, Poyp = 1.0W, { = 400 MH2)
Collector EHiciency - 1 n 1 45 - LS
{VCC = 28 Vde, Pouqy = 1.0 W. 1 = 400 MH2)
*incicates JEDEC Regurered Data.
FIGURE 1 — 400 MHz TEST CIRCUIT SCREMATIC
cs (&3
c2 M RF
RE N 3 f]/\ 3 ™ Ovtouns
Inpurts u PAl - .
L1 - <3 cs 7!
Ir L2 % L4 e _
71\ < }
C1: 3.0 35 B¢ = - T
€2,C5: 8.0-60 pF A1 - -~ -

€3: 12 pF [ - . . -
C4: 1000 pF oO—0 C - .
CG6. 0.9-7.0 g - N o8 vac — .
L1 Two turns » 1€ VWre, R

174710, T2 tong . .
L2 FERRITE EF Choke, = *

One Tutr 1~ £50 Ohms

L3.1L4° RF Chose T 1 un

LS. 2.3/ Turra #1E Wire,

1/&°° 10, ITE long
A1: 56 Ohms

MOTOROLA RF DEVICE DATA
4-205

by



 National
Semiconductor

Operational Amplifier

General Description

The LHO032/LH0032C is a high slew rate, high input im-
pedance differential operational amplifier suitable for
diverse application in fast signal handling. The high al-
lowable diiferential input voltage, ease of output clamp-
ing, and high output drive capability particularly suit it
tor comparator applications. it may be used in applica-
tions normally reserved for video amplifiers allowing the
use of operational gain setting and trequUéncy response
shaping into the megahenz region.

Features

& 500Vius slew rate
8 70MHz bandwidth
® 10120 input Impedance

Operational Amplifiers/Buffers

.

LH0032/LH0032C Uitra Fast FET

SmV max. input oftset voltage -
FET input

Offset null with single pot

No compensation for gains above 50

Peak output current to 100mA

R\ = »#®

The LH0032's wide bandwidth, high input impedance -

and high output capacity make it an ideal choice for ap-
plications such as summing amplifiers in high speed D
to A's, buffers in data acquisition systems, and sample
and hold, circuits. Additionat applications incilude high
speed Integrators and video amplifiers. The LH0032 is
guaranteed over the temperature range —55°C to +125°C
and the LH0032C is guaranteed from =25°C o +85°C.

- OZEOOHT/ZE00H

Schematic and Connection Diagrams

v O

3
(=,
sagancis
WP R3ATION
.
.

poRIIIAY
gl

1, TR .
CoMrixaaTin

oUTHYT

Order Number LH0032G or LHD032CG
‘See NS Package H12B




LHO0032/LH0032C

Absolute Maximum Ratings

Supply Voltage. Vg +18V
Input Voltage, Vi =Vg
Difterential Input Voltage =30V or =2Vg
Power Dissipation, Pp
Ta=25"C 1.5W, derate 100°C/W to 125°C (Note 1) )
Te=25°C 2.2W, derate 70°C/W 1o 125°C (Note 1) ‘
Operating Temperature Range, T, :
LH0032G -55*Cto+125°C
LH0032CG -25°Cto+85°C
Operating Junction Temperature, Ty 175°C
Storage Temperature Range —65°Cto +150°C
Lead Temperature (soldering, 10 seconds) K 300°C _ i

DC Electrical Characteristics Vs =215V, Ty € Ta € Tyax unless otherwise noted

LH0032G LH0032CG .
- 11
Plran?ster Test Conditlons Min. | Typ. | Max. | Min. I Typ. l Mox Units
Yos Input Offset Voltage Ta=Ty=25°C (Note 2) 2 5 2 15 | mv
. 10 ) 20 :
AVggIAT | Average Offset - . !
Voitage Drift 25 25 wiI'C
los Input Offset Current ) T;=25°C (Note 2) 25 50 | pA g
SVin=0 Ta=25"C (Note J) 250 500 | pA
Ty=Ta=Tuax 25 i 5 nA
Ig fnput Blas Current T;=25°C (Note 2) 100 500 | pA .
Ta=25°C (Note 3) 1 § nA ;
TJ = T‘ = TMkX 50 15 nA .
Vincu | Input Voitage Range =10 | =12 =10 | =12 v .
CMRR | Common Mode L . Y '
Rejection Ratlo AV = 10V 50 60 50 60 dB
AvoL (Open-Loop Voltage Vo==10V, t=1kHz | T,=25°C 60 | 70 60 | 70 dB
Gain Ry =1kQ 57 . 57 -
Vo Output Voitage Swing | R =1kQ =10 {=13.5 =10 | =13. v
Is Power Supply Cument | Ty=25°C, Ig=0 ¢ 18 20 20 22 | mA
PSRR |Power Supply N
Rejection Ratio AVg =10V . 50 | 80 50 | & a8
AC Electrical Characteristics vs==15v, B =1ko, T,=25°C
Parameter Conditions Min. Typ. Max. Units
:
Sg ; Slew Rate Ay =+1 350 500 . Vius
- 1g | Settling Time to 1% of Fina! Value Avz—1. | Vi = 20V ) 100 .
15 | Setiling Time 10 0.1% of Final Value VIS BN . 300 ns
tg | Small Signal Rise Time Ay=-+1, &Vjy =1V 8 20
tp | Small Signal Delay time v ' OEIN 10 -25

Note 1: In order to llmit maximum junction temperature to +175°C, It may be necessary to operate with Vg < =15V when Ty or Tg
exceeds specific values depending on the Py within the device package. Total Pp Is the'sum of quiescent and load-retated dissipation.
See Applications Notes AN277, “Applications of Wide-Band Butfer ‘Amptifiers” and AN253, “High-Speec Operational-Amplifier
Applications” for a discussion of ioad-related power dissipation.

Note 22 Specification is at 25°C junction temperature due to requirements of high-speed automatic testing. Actual values at operating
temperature will exceed the value at Ty =25°C. When supply voltages are =15V, nodoad operating junction temperature may rise
"40-60°C above ambient and more under loag conditions. Accordingly, Vos may change one to several mV, and lg and lgg will change
significantly during warm-up. Refer to Ig and los vs. temperature graph for expected values.

Note 3: Measured in stlil alr 7 minutes after application of power. -
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Typical Performance Characteristics

Supply Current vs,
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_AT33/LM733C Differential Video Amp
General Description Features -
, The LM733/LM733C is a two-stage, ditferential L M /MHz bandwidth )
, ifl:lputj._hdiﬁerenfti.al out;?ul, 'wid;;bancfi v;dbeo kam.pli- e f K wnput resistance
ier. The use of internal series-shunt feedback gives , |
. wide bandwidth with low phase distortion and high e lectable gains of 10, 190' 400
gain stability. Emitter-follower outputs provide a . 4? frequency oompensanon.
high current drive, low impedance capability. It’s & High common mode rejection ratio at high
| 120 MHz bandwidth and selectable gains of 10, frequencies.

100, and 400, without need for frequency compen-
sation, make it a very useful circuit for memory . R
element drivers, pulse amplifiers, and wide band Appllcatlons
linear gain stages. . . R
8 Magnetic tape systems
The LM733 is specified for operation over the = DOikefiRgemories
-55°C to +125°C military 1emperature range. The @ Thin and thick film memories
LM733C is specified for operation over the 0°C = Woven and plated wire memories.
to ,+70°C temperature range. -&, Wide band video amplifiers. S

Schematic and Connection Diagrams '

Dual-In-Line Package

T S O
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i <

i
.I...

P e B R R
"'.' -t l II- (v !— 1 serad
Ladicil] 1 —— : L}
", i
o -
W i Order Number LM733CN

See NS Package N14A

Metsi Can Package K
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Test Ciccuits S

Test Circuit 1 Yest Circuit 2
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Absolute Maximum Ratings

Differential Input Voltage
Common Mode Input Voltage
Vee

Output Current

Power Dissipation (Note 1)
Junction Temperature
Storage Temperature Range
Operating Temperature Range

LM733

LM733C

Lead Temperature {Soldering, 10 sec)

Electrical Characteristics (T4 = 25°C, uniess otherwise specified, see test circuits, Vg = £6.0V)

+150°C

-65°C 10 4150°C |

-55°C to +125°7
0°Cto +7° -

LM733 e W
CHARACTERISTICS TEST TEST CONDITIONS - UNITS -
CIRCUIT MIN | TYP | MAX | MIN | TYR | MAX
Ditferentist Volmsge Gain
Gain1 (Note 2) * 300 400 500 250 400 600
Gain 2 \(Note 3 1 R =2k Voyr=3V,, | 80 [100 J 10 | 80 }100 120
7!};,6-;"3 (Noted] 1y 49 gyl 90] w0 n 80 10 12
———— e ' Y y
Bandwidth .
Gain 1 40 40 MHz
Gain 2 2 80 80 MHz
Gain 3 & 120 120 MH2
Risa Time ¢ y |
Gain 1 Vour = 1 Voo 10.5 105 { - n
Gain 2 .2 4.5 10 45 12 M
Geind 2.5 1 2.5 m
Propagation Delay Vour® ) Vae
Gain 1 7.5 3 7.5 "
Gain 2 2 . 160 | 10 7 1. 60 |0 ™~
Gain 3 2 36 36 L]
“tnput Ressstance
Gain 1 Y an 4.0 [Xs]
Gain 2 0 ko] 10 x (324
Gain3  emeeeme -t - .- ~ - - {750 - 4 250 -]
Input Capacitance 3 Goin2 2.0 20 oFf
Input Otfset Comermt . o4 | 30 .04 50| wa
. 4 =
tnput Bias Current % . 9.0 ec uh
trput Noise Voltage | - BW = 1 kHz 10 10 MH1 12 12 Vs
Input Voitage Range - 1 = = v 21.0 -1 20 : v:®
Common Mode Rejection Rato
Gain 2 1 Ve = 21V {100 kK2 4] B8 60 . 86 dB
Goin 2 Ve = 21V = 5§ MH2 60 - &0 .dB
Supply Voitsge Rejection Ratio :
Gain 2 1 AVg = 20.5V 50 70 50 70 ot
Output Oftset Voltage
Gain ) 1 Ry == LX) 1.5 0.6 15 v
Gsin2end 3 0.35 1.0 035 18 v
Output Common Mode Voltage 1 Ry == 24 | 29 34) 24| 28 el v
. . . -
Output Voltage Swing - 1 Ry=2k ao 4.0 .30 40
Output Sink Current . 25| a6 25| 26 mA
Output Resisince 20 . 2 Q
Powse Supply Current 1 R == 8 2 18 kLl

955

EELINTESLN
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Typical Performance Characteristics (Contnued)
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MRF501 (SILICON) : :
MRF502 -

| The RF Line

'‘NPN SILICON RF SMALL-SIGNAL TRANSISTORS

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

‘o High Current-Gain — Bandwidth Product —
fT = 1.2 GHz2 (Typ} @ IC = 5.0 mAdc

® Low Noise Figure —
NF = 4.0dB (Typ) @ f = 200 MHz

NPN SILICON
RF SMALL-SIGNAL
TRANSISTORS

J

MAXIMUM RATINGS

Rating "Symbol | MRF501 | MRFS02] Unm
Collector-Emitter Voitage Vego 15 vde
Colilector-Base Voltage Veso 25 l 35 Vdc
Eminer-@ase Voltage Vegro ) 3.5 vde
Collector ‘C;em ic 50 * mAdc
Total Device Dissioation @ T = 25°C Pp 200 mw

Dersts sbove 25°C 1.14 mw/oC
Storage Tempersture Range Tsig -65 to +200 °c

0208
‘! o
Dia |
2118 .
575 Dta —ﬂ "-—
o
Czll)
,’ ~
i
|
/ 000
[
0016
GO e
—1
0080 = =
[}

CASE 20(10)
TO-72 PACKAGE

Active Etemaent isotated trom Case




21 w570 Atewnxaiddy uonsog ajawng 570 ‘50T, 570 IMY 8L RnL 2 €1
mawng 50 woT,50 IMY It ‘RN Z 71
RBweg,50 e 50 IMY 8t2 ‘SunL yEL L]

__r
[

e s

GBIENL

1000 33ynos
- U0SWOH4

1 =
WI NOmwmQd
a0

SBLENL

11NJHID 3HNOI4 ISION AONY
NIVO H3IMOd H31d11dWY ZHW 00Z = L 3HNOI4

s Lt = ZOS4HW (ZHW.00Z = } IPYW0'S = J| “3pA 0°9 = II4)
ap = St - o) LOSAHW (L 2:nBi 4) uieD JaMag Jaij1dwy JaLIW I-UoWWOoD
1S3L TYNOILIONNA
(ZHW COT =4 ‘SWyo 05 = Sy
- oy T . zoSdeW 3PA 09 = A Ipvwi 'L = Jy)
ap - sy - 4N 10545W (1 2nbiy) 21061 4 210N
= o8 = (ZHW B'LE = 4 9PN 0'9 = BIA 3pww 0°Z = 3y)
sd 3951 1UeISUOD W) aseg-i0133110D)
- 90 + (ZHWO'L 01 1'0 =3 ‘0 = 3| "3pA 01 = 8IA)
4d Pa 3duent D Iseg 190
- 00zt 008 Z0SAHW (ZHW 00t =} SPA0'9 = 394 PYW 0'S = J})
ZHW - 000t 009 4 L0SIHW 190P044 YipMpueg — ued ALY
SOILSIHI LOVHYHI JIWVYNAQ
oLt - ov T0G4HW (PPA 09 = 394 2PYW 'L = J1)
- 0sZ - og ddy L0S4HN uen weng 04
SOILSIHILOVHYHI NO
oz - Ve Z0S4HW (0=31 3pA 0°t = 89p)
pyu 0S - - 083y LOS4HW 1U3LNY }40INT 10133(10D
- - 3 10 =9j "2pyr 0'L = A1)
IPA OH3pg abeljoA umopxeasg aseg-Jeulwy
= X SE " Z0S4HW (0=312pvr oL =)
PA - - (14 Q80,8 LOSdHW 3be1|0A UMOpPXEaIg 358 F-10129110D)
- - St (0 = 8 ‘apywi 0°E = J))
2PA 030,58 26€1|0A UMOPNERIE JOL1IW F-10123]10D
SOILSIHILIVHYHD 440
uun xpy I dA)l [ uy T 10qQuWAS ] JusueIceIEy) - ]

(Pa10u F5IMIBUIO SSAIUN 5,62 = Y1) SOILSIHILOVHYHO TvIIHL03 13

(panuinuod) 0G4 HIN 'LOSIHI



sSoq A=

e

STTraIR

- &

&xE

Bipolar Analog Integrated Circ:

pPC1651(

AR R ELEHRARE
%E
CRAERFEFEO TRIFTT. | 1200 MHz TYP.
@3 dB down
CHEAMS 119 dB TYP. 2 =300 MHz
CHANGINw r—
CIERMTEME : Vee=5V
B ERXER (Ta=25 'C)
| g R =) |8
Lo o AR TR . 6 Py
& % . Pr 250 | =W
REETRE | T. ~20--75 | °C
REFEZTEZE| Tu —40==125|-'C
EXnmE (Ta=25 'C)
X B z % | & # MIN. | TYR - MAX.| ¥ i
B B T % Le | Vee=35 Vv, ®ES= 15 | 20 j 25 | maA
T »n 8 # Ge | V=5V, f=300 MHz 16 19 e B 1
¥ F # 0x NF | Vee=5V, f=500 MHz sia |85 . 6.3 | B
BEn T ME BW Vee=5 V., 3 dB down “| 1000 | 1200° MHz
T4 v =35> Iso Vee=5V, =500 MHz T dB
ABEY #—>=2 | S, Vee=5 V, £=500 MHz o Y 15 dB
$AMY F—> 02 | Sy Vee=5 V, £=500 MHz 7 10 | dB
Xt Po Vee=5 V, £=500 MHz 31118 dBm
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MWA110
MWA120
MWA130

— - FONP U U

WIDEBAND HYBRID AMPLIFIERS

... single stage amplifiers designed for broadband linear applications s
up to 400 MHz.

DC-400 MHz WIDEBAND
GENERAL-PURPOSE
HYBRID AMPLIFIERS

® Low-Cost T.0.39 Type Package

® Gain 14 dB Typ
L* .50 Q Input arn:l Qutput Impedance
. ¢ Fully Cascadable for Any Gain

® Thin Film Construction

® Hermetic Package

® Guaranteed Performance from -25°C t0 +125°C"

MAXIMUM RATINGS

Vsiue J

. Bating | Symbol | MWA110 ' MWA120 MWAI130 i Unit
AF Input Power VP, 100 [
DC Suoply Current g |, 25 i 55 1. w00 ' mA
M Case T e i Tc |} 125 i ‘c
Storage Temperature Aange | Ty ° —65 10 +200 { °c

OPERATING CONDITIONS .

Device Voltage 1 Vo i 29 5.0 ! 55 Vdc
Device Current L lp 10 025 i 60° mAdc
Decoupling impedance I 2Zp 1000 100 | 330 N

/
SEATING | x
PLANE

STYLE R .
N1, INRUTY

T oUTAT

1. GROUND

MILLIMETERS INCHES
DIMITMIN | MaY | WiN | MAX

A san_ o33 logro
L) 308 10,338 |
148 150 10,183
104 1016 10.019 |
S088SC_ ! 0.2008SC_J
71 108610028 [0034
7411140073 10045
1200 1 - 500 [ =
459 $5C 459 85 :
2 S 85T G100 BSC

2 x|z

NOTE:
3. LEADS WITHIN 336 v (0014} DIA
OF TRUE POSITION AT SEATING
PLANE AT MAXIMUM MATERIAL CONDITION-

CASE 21401

MOTOROLA RF DEVICE DATA



MWA110, MWA120, MWA130

%

ELECTRICAL CHARACTERISTICS (T - -25 10 ~125°C. 50 2 svstem and soecified operating congitons) ¥

J Characteristic ' Symbot j Min Typ Max Unit j
.’ Frequency Range I Bw I 0.1 - 400 - | MHz ﬁ
'r Powet Gain Gp 13 14 - B
; Response Flainess F - 0 210 ap -
i Input VSWR MWA110/120 - - - 2.5:1 -
! MWA130 - - - 21 -
| _Output VSWR MWA 110/120/130 - - ~ 25:1 | -~
; Output ® 1 g8. Gain Compression ’ l dBm
i MWAT110 - -25 -
MWA120 - 1 +8.2 -
! MWA130 - -18 - L
i Nowe Figure ~ A NF ! dB*’
i MWA110 - 40 -
i MWA 120 - 55 -
| MWA130 Y. - 7.0 -~
| Reverse Isaianion PR o8
i MWA110 - . 188 -
! MWA 120 - 192 -
- MWA130 4 168 -
! Harmonc Quiput 7 (-8 a8
i MWA110 Py, = -9 dBm) - -24 -
! MWA120 (P, = O dBmi - o34 - - .
i MWA 130 (Py, = +10 dBm) - . 35 - ;
i !

FIGURE 1 ~ DEVICE VOLTAGE versus DEVICE CURRENT
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FIGURE 2 ~ DEVICE CURRENT versus CASE TEMPERATURE
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CHIRS BOWICK, * RF CIRCIUT DESIGN ", HOWARD W. SAN & Co., inc.,
1982, .
DONALD G. BAKER , " FiBER OPTIC DESIGN AND APPLICATION "
JOSEPH G. PAIS , ™ FIBER OFTIC COMMUNICATION ™

MOTOROLA RF CIRCUIT DEVICE.

NATIOKAL SEMICONDUCTOR LINER DATA BOOX.
THE 1988 ARRL HANDBOOX FOR THE RADI® AMATEUR , PUBLISHED BY THE
AMERICAN RADIO RELAY LEAGUE NEWINGTON , CT 06111 USA.
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