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FM TRANSCEIVER 49 MHz.

ABSTRACT

This Project presents for F.M. TRANSCEIVER 49 MHz. This
transceiver 1is used for communicate in any places and it
can uses very easily and conveniently. It may be more useful
if it uéed in some places where have no any communication
services from any organization of the government or any
factory that have largely area.

The system of the réceiver 1is Double Convertion Super
Heterodyne that would have more sensitivity and selectivity.
The system of the transmission is VHF/FM which is selected
to use the Class C power amplifier. Therefore,the amplitude
of the signal is more stability and less error. Thence,this
FM TRANCEIVER would have more efficiency and more useful in

communication.
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(Carson-’s rule)
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lp(f)‘ = |f7 f(t) dt = 2w« ' (2.1-39)
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nimﬁiﬂﬂnﬁiTugtaﬁu

S_ = 3k, “mty/avt_ Fcc/ (2.1-47)
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1+ (f3B/T_) (C/N) erfc J(f_7/B)(C/N)
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S = (3/2)8° (C/N) (2.1-48)

o

1+(128/w) (C/N) exp L((-1/2(g+1))(C/N)]
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1.0 Fundamental ' 250 4.0 9.0 65,000
2.0 Fundamental 70 3.5 | 10.0 110,000
5.0 Fundamental 15 6.0 24.0 85,000
10.0 Fundamental 12 6.0 24.0 50,000
20.0 Fuﬁdamental 12 6.0 - 24.0 25,000
45.0 3d overtone 25 5.0 1.5 80,000
100.0 3d overtone 40 5.0 0.3 130,000
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R . —a . -1 2
JWL1+(JWC1) +(JWC°) 1-w L1EC1C°/(CO+Cl)J

- (2.2-4)
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R = x /r (2.2-10)
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zﬂn 2.2.6 3¥uauovParallel-mode oscillator
(a) a grounded-base circuit.
(b) a grounded-collector circuit.

(c) a Pierce oscillator circuit.
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Pi = Vec ICq = Vec /R (2.4-3)
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uaz Ve/u = (Y2/(Y2+Y4) Va (2.6-2)
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ERUES 2:6. 1392 L AuTHI
Vb = v2/u
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10 Transfer function . .

Vg = . uYivye ' (2.6-3)

Vi (YZ+Y4) (Y1+Y2+Y3)-Y2 -uY2Y3
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ANATNTANAINNNAT (Lowpass Filter)
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V2 = 1 (2.6-5)
Vi C1C2R1R2{S*+ SCC1(R1+R2) + 1 }
C1C2R1R2 C1C2R1R2

K] -
AU CUT OFF 9p9LPF Tudfun1T (2.6-5) @

3 = 1/(27/C1C2R1R2) (Hz) (2.6-6)
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M st + % s+ wi 52+55+w§

X
Tgn Bandwidth (B.W.)= Wo/Q

t
War¥ Wo tUu center frequency

IMNFUNT1T (2.6-8) K = u/R1C
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o
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in 52+ .._..O_S-Q-V.
1 S
T R, Gy (2.2) (2.8-10)
ST+ S + R R
R3 €3 C4 Ry €3 4\ T2

W 1 , (2.6-11)
Q Ry ¢4
(2.6-12)
W, - €3+ S
Q R3,C3 C
uay ) (2.6-13),
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M fo = 1 (2.6-14)
R, k
2 ]i/ 1. 2 (R3 C,y c4)
o R1 + R2

< Yo -

AIMNANNTITN (2.6-11)UAY (2.6-12) [e{AIATIVYNHINITAD
R c
c . 03 ( 3 \ (2.6-15)
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MAXIMUM FU:\TINGS (Ta = 259C, unless otherwisa noted)

Rating Pin Symbol Value Unit
Power Supply Voltsge 4 Veeimax) 12 Vde
Operating Supply Voliege Range qQ Vee 4108 Vdc
| Detector Input Voltage B8 - 1.0 Vp-p
Input Voliage (Vg > 6.0 Volus) 18 Vig 1.0 vaMms
Mute Function 14 Via .0.5 t0 5.0 Vok
Junction Temperoture - Ty 150 °c
Operating Ambient Temperoture Roange - Ta -30 0 +70 °c
Siorege Tempersiure Range - T"g -65 to +150 °c

ELECTRICAL CHARACTERISTICS (Ve = 6.0 Vdc, I = 10.7 MMz, Af =1 3.0 kHz, fj30d = 1.0 XMz, T4 = 259C unless otherwise noted.)

Cherscteristic Pin Min Typ Max Unlt
Oroin Current 4 mA
Sauelch OfI -t 2.0 -
Squelich On - 3.0 5.0
Input Limiting Voltage 16 - 5.0 10 vV
{-3 dB Limiting)
Detector Qutput Voliage g - 3.0 - Vdc
Detector Output Impedance - - 400 . n
Recovered Audio Output Voltage 9 200 350 - mVrms
{Viq = 10 mV] .
Filter Gain {10 kHz) . - 40 46 - :]:]
(Vip =5 mV) .
Filter Qutput Voltage ’ 1" 1.8 20 2.5 Vdc
Trigger Hysteresis - - 100 - mV
Mute Functlion Low 14 - 15 50 st
Mute Funclion High 14 1.0 10 - Mi1
Scen Function Low (Mute Of) 13 - 0 0.5 Vdc
(Vi = 2 Vdel
Scan Function High {(Myte On) 13 5.0 - - Vdc
{Vyg = Gnd)
Mixer Conversion Gain 3 - 20 - dB
Mixer Input Resistence 16 - 3.3 - L3
Mixer Input Copacitance N 16 - 2.2 - pF
© Vce - 6.0 Vde FIGURE 2 — TEST CIRCUIT
- L 0.1 uF T \_/ s
L 10.2a8 Mg 100 nF Input
—————-—‘ }——-— 1 1 S Y
0 3—“__‘ 10.7 MMz
. 50 pF 51
120 oF »-.._.‘
H———-L-{ 2 N L
L~ A
2%
W____{;: 74 ) o
muRato .
CFU A58 kM . ——lm 10 %
455 D Flirer | ) __]___
[: ::] 10 & O—— 2.0 Vdc
b ] 1
2k M
100 nF 100 nF }—1 -
i ‘——E g 0 Op Amp Outpul
47k 0Kk 4 gpr
| 1.0k
..‘_______{ 7 1 I-——JL-——'\N\'-—-—“-———O Filver In
=210 pF’ ,
B1 k 8.2k
s—MA,-———-———-E N E—M—I—oAudlo Out
20 pF T 0.01 uF
—{ s . i = ,
r{=~"7 Lp=1.0mH
B8 o Lo BN - F
R ) | Cp=100pF.
| LAAAJ" 1 Rp=100k0N
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C3357

CIRCUIT DESCRIPTION

The MC3357 is a Tow power FM IF circuit designed -

primarily for use In voice communication scanning
receivers.

The mixer-oscillator combination converts the input
frequency (e.g., 10.7 MHz) down to 455 kHz, where, after

oxternal bandpass filtering, most of the amplification |

is done. The audio is recovered using a conventional
quadrature FM detector. The absence of an input signal
is indicated by the presence of noise above the desired
audio frequencies, This “noise band”’ is monitored by
an active filter and a detector. A squelch trigger circuit
indicates the presence of noise {or a tone) by an output
which can be used to control scanning. At the same
time, an internal switch is operated which can be used
to mute the audio.

The oscillator is an internally-biased Colpitts type with
the collector, base, and emitter connections at Pins 4,
1, and 2 respectively. A crystal can be used in place of
the usual coil,

The mixer is doubly-balanced to reduce spurious re-
sponses. The input impedance at Pin 16 is set by a 3.0
k{1 internal biasing resistor and has low capacitance,
allowing the circuit to be preceded by a crystal filter.
The collector output at Pin 3 must be dc connected to
B+, below which it can swing 0.5 V.

After suitable bandpass filtering (ceramic or LC) the
signal goes to the input of a five-stage limiter at Pin 5.
The output of the limiter at Pin 7 drives a multiplier,

both internally directly, and externally through a quad-
rature coil, to detect the FM. The output at Pin 7 is also
used to supply dc feedback to Pin 5. The other side of
the first limiter stage Is decoupled at Pin 6.

The recovered audio is partiaily filtered, then buffered
giving an Impedance of around 400 1 at Pin 8. The
signal still requires de-emphasis, volume control and
further amplification before driving a loudspeaker. -

A simple inverting op amp is provided with an output
at Pin 11 providing dc bias (externally) to the input at
Pin 10 which is referred internally to 2.0 V. A filter can
be made with external impedance elements to discrim-
inate between frequencies. With an external AM detec-
tor the filtered audio signal can be checked for the pres-
ence of noise above the normal audio band, or 3 tone
signal. This information is applied to Pin 12.

An external positive bias to Pin 12 sets up the squelch
trigger circuit such that Pin 13 is low at an impedance
level of around 60 k{1, and the audio mute {Pin 14) is
open circuit, If Pinr 12 is pulled down to 0.7 V by the
noise or tone detector, Pin 13 will rise to approximately
0.5 Vdc below supply where it can support aload current
of around 500 wA and Pin 14 is internally short-circuited
to ground. There is 100 mV of hysteresis at Pin 12 to
prevent jitter. Audio muting is accomplished by con-
necting Pin 14 to a high-impedance ground-reference
point in the audio path between Pin 9 and the audio
amplifier.

THERMAL INFORMATION .

be found from the equation:
TJ(max) -TA

P L amaxl A
D(Tal RoualTyp)

The maximum power consumption an integrated circuit
can tolerate at a given operating ambient temperature, can

the sum of the products of the supply voltages and supply
currents at the worst case operating condition.

TJ(max) = Maximum Operating Junction Temperature
as listed in the Maximum Ratings Section
Ta = Maximum Desired Operating Ambient
Temperature

Where: Pp(Tp) = Power Dissipation allowable at a given

operating ambient temperature. This must be greater than

RgyalTyp) = Typical Thermal Resistance Junction to
Ambient
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TA7313AP
E % = = & “ N
EAH|XE[{EX
Veem4V 7 !
Iq Veem=6V 15 20 mA
VecmgV 17 23
Gvo Ry=0 65 71 dB
Gre Ry=470Q 47 50 52 4B
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Pour w
Vee=9V, Rr=16Q 0.7
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el DR
MMBV2101 thru MMBV2109 e MV2101 thru MV2115
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Charscteristic—All Types Symbol Min Typ Max Unit
Reverse Breskdown Voltege . : V(BRIR 3o - - vde
{Ig = 10 pAdc) ‘
Reverse Voltage Leaskage Current n - - 0.10 uAde
{VR = 25 Vdc, Ta = 25°C)
, Diode Cupecitence Tempersture Coefficient TCc - 280 - ppm/OC
‘ (VR = 1.0 Vde, | = 1.0 MHz)
f . ,
Ct, Diode Capscitance Q, Figurs of Merit TR, Tuning Retio
VR = 4.0 Vde, {= 1.0 MHz VR = 4.0 Vde, C2/C39 ;
pF { = 50 MMz t = 1,0 MHz
Device Min Nom Max Typ Min Typ Max
L
MMBV2101 /MV2101 6.1 6.8 7.5 ' 450 2.5 2.7 3.2
MMBV2102 /MV2102 7.4 8.2 9.0 ° .450 28 2.8 3.2
MMBV2103 /MV2103 9.0 10.0 11.0 400 2.5 2.9 3.2
MMBV2104 /MV2104 10.8 12.0 13.2 400 2.5 2.9 3.2
MMBV2105 /MV2105 13.5 15.0 16.6 400 2.5 2.9 3.2 “n
MMBV2106 /MV2108 16.2 18.0 19.8 350 2.5 29 3.2
MMBV2107 /MV2107 19.8 22.0 24.2 350 2.5 2.9 3.2
MMBV2108 /MV2108 243 27.0 29.7 300 25 3.0 3.2
MMBV2109 /MV2109 29.7 33.0 36.3 200 2.5 3.0 3.2
MV2110 35.1 39.0 42.9 150 2.5 3.0 3.2
Mv2111 42.3 . 47.0 51.7 150 2.5 3.0 3.2
MV2112 50.4 56.0 61.6 150 2.6 3.c 3.3
MV2113 61.2 68.0 ¢ 74.8 150 2.6 3.0 3.3
MV2114 73.8 82.0 ¢« 90.2 100 2.6 3.0 3.3
MV2115 80.0 100.0 110.0 100 2.6 3.0 3.3
1]
‘ PARAMETER TEST METHODS
1. Cy, DIODE CAPACITANCE :
{CT = Cg + Cy). Cy Is messured st 1.0 MHz using s capécitence 4. TCc. DIODE CAPACITANCE TEMPERATURE COEFFICIENT
bridge (Boonton Electronics Model 75A or equivalent). TCc Is gusrsnteed by comparing Ct st VR = 4.0 Vde, [ = 1.0

N

[

1.MHz, Ta = -65°C with CT et VR = 4.0 Vdc, f » 1.0 MHz, Tp =
+85°C in the following squation which defines TCq:

TR, TUNING RATIO . . .
TR i3 the ratio of Ct messured st 2.0 Vdc divided by CT messured TCe = Cri+85°C) — C7(-65°C} . 10
ot 30 Vdc. < 85 + 65 Cri250C)

Accuracy limited by messurement of CT to & 0.1 pF.
Q, FIGURE OF MERIT
Q is calculsted by taking the G and C readings of sn admittance

bridge st the spocified frequency and substituting in the following
oquations:

2nfC

(Boonton Efectronics Model 33AS8}. Use Lesd Length ms1/16"".

MOTOROLA RF DEVICE DATA



MMBV2101 thru MMBV2109 ® MV2101 thru MV2115

TYPICAL DEVICE PERFORMANCE

FIGURE 1 — DIODE CAPACITANCE versus REVERSE VOLTAGE

t TA - 15°C
1 1~ 1.0 MHz
T 200 Mv2115
u MV2112
Z 100 = MMEV2109. UMVZ109 porf== === === ==
=
2 50 [— mmBv2105, UMV2105 —
a,
1 —|
5 20 |— MMBV2101, UMV2101
o A —
g 0 e : S e e ==
5 50
20 .
10
0.1 0.4 10 . 0 10 20
VR. REVERSE VOLTAGZ {VOLTS)
FIGURE 2 —- NORMALIZEO DIODE CAPACITANCE FIGURE 3 — REVERSE CURRENT
versus JUNCTION TEMPERATURE versus REVERSE BIAS VOLTAGE
1010 100 ey : =
50 ¥
] Vas20V TA = 125°C g
\g 030 / 'i - A A 1
< A 2
k= 1.020 = £ 10— 8 e
2 A" Vardov & so = i
w s,
21010 — = 1
w | 3 Rt w———
S 1.000 [—— VA0V ‘ﬁ 1.0 e —
2 1 ¥ 050 1
@ 0.990 — & =
~N . 0.20
< / NONMMALIZED TO CT = o Ta » 250C
3 0380 a Ta = 250C . : = —
o 0.05
% 0070 VR * (CURVE)
/ | 1 0.02 s
0.960 0.01
215 50 25 0 25 50 75 100 125 0 5.0 10 1$ 20 25 20
T, JUNCTION TEMPERATURE (9C) VR, REVERSE VOLTAGE (VOLTS)
FIGURE 4 — FIGURE OF MERIT versus REVERSE VOLTAGE FIGURE 6 — FIGURE OF MERIT versus FREQUENCY
4000 ——1--+H 4000
3000 VAR NN U B | 3000
2000 MMBV2101, UMV2101 - 2000 [ —
— ] _—
,. 1000 S R . + 1000
o4 V2109 — 3 - =
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% 200 e — & a0 S
£ 00 — MV2118 E 200 =
] =2 -~
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g { = 50 M2 ——— VR - 4.0 Vdc MVZ115 1
50 - 50 b—— ~I-
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0 20 | —]
10 10 i | 1 Il
1.0 2.0 5.0 10 20 30 10 20 50 100 250
VR, AEVERSE VOLTAGE {(VOLTS) ’ 1, FREQUENCY (MH1)
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ECG950 : ’ r '+ TO-82 Ses Fig. L1
~Pos VR, 12V, 100 mA Precision 2.5 V Voltage Reférence e
ECG951 ‘
Pos VR, 15 V, 100 mA :
ECGd7TT 4 *
X! \Pos VR, 5V, 100 mA ¢
ECG981 '
Pos VR, 8 V, 100 mA . .
ECG988 ’ 5 B
Pos VR, 6.2'V, 100 mA )
. _ BOTTOM ViEw
Common :' ' ' \ ‘.
' ' ) v
ECG953 wos 1707202, 4-Pln See Fig: L8, 'Ec<3954 R o

Pos VR, Adjustable 5 to 30 v 1 A hard o s 3
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T0O-202, 4-Piri See Fig. L1
~Neg VR, Adjustab!e r—2 2 to ~30V . . B~
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NOTES Heat sink tabs conrected to co;;mor-} (hrough do’vlce | ‘\\d NOTES Heal alnk lnbs' connocled lo Inpqr through device substrata No!
substrate. Not recommedad for direct electrical connoction. Rocom +* recommonded for dirsct eloctricol °°""‘°°"°" e A U
moended R2 current = 1 mA A 7.‘.- e o . ~Het:omm'e‘ﬂd R2 curron(=1 mA e ,
ECG955M 8-Pin DIP See Fig. L98 ECG958 R.& TO- 220 See Flg L17
Timer/Oscillator AN \
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ECG958 ERATRIALN Pawr B4 T0-220 Sed Fig. L1
Pos VR, 1BV, 1 A ' '-‘n.t:;-“ ]‘\iu,.(‘\ s
ECG960 ] -
Pos VR, 5V, 1T A
ECGY962 , X By
Pos VA, 6V, 1 A : . T “Neg VR 8 V/; R
ECG964 Input @—4—O— -O—¢-@ OGwut ECGBBS i R Output
Pos VR, 8V, 1 A : l
ECG966 Cin A Ay o
Pos VR, 12V, 1A  ©33xF7 *.Neg VR,12 V. 1, T °
ECG9s8 ‘ - ECG969 N TR
Pos VR, 15V, 1 A -1 Neg VR' . )
ECG972 .
Pos VR, 24V, 1 A. . . - .
ECG1832 ~ :
Pos VR, 10V, 1 A :
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;Tran5|stors (cont d) (Maxlmum Ratlngs 4t tTc 25°C! ljnless Otherwnse Noted)

:'\;‘ ) * “ | .Collector” | Cofisctoris|iBese to' | Mnx.-"! iMax.: ‘ Freq. Packago
A cE | * To Base *|..To Emittori Emlnar 'Colloctor | ¢ Davlco N In | Current .
R . ' Descriptlonand . .| < Voltsw:* Vot - ||¥'Volts=*| Current'|. Diss: Pp MHze Gein . Fi
ECG Typo ' Applicetion “8Vego: | + BVegp 't ’BVEBO ‘i Amph- | Watts. | * hgg Cpse N
tects # NPN-Si; Sw, Ga'n Purp Amp [70% - [ |70 (CES) i [14 i ey 6 i '{200min . 120 min {TO-92 |T1
S . AR L : (TA=25°C) '
ECG88 "I NPN-SI,Hi Gatn DG Regula(or 200 160, 6. 5. 50 15 400 min |TO-3 T2
: ’ Amp’ wt A ‘. E . il .
ECGB7 NPN-SI," Hi Pwr Linear Amp -+ |250- ¢ ° ~ 260 {CEX) |:B 10°, 200 . - 3 20 min | TO-3 T2
ECGSTMP* (Compl to ECGBB) i - o v Y .
ECG88 . | PNP-Si, Hi Pwr Linear Amp v L At H, o
ECGBSMP* | (Compl to ECGB7) RS I 4 IR RS R . R
ECG88MCP| Matched Compl Pair-Contalns 1260 | .. |250 (CEX)', |-5"" 10 200 . 3 20 min  |TO-3 T2
o one each ECGB7 (NPN) and * | ../ 1, ; . e .
. ECGB8 (PNP) ; , CT H NI B i - “
. (N - -
ECGBY .. [NPN-Si, Horiz Output with 1600" 1600, g .. -7 5 % |- 5 min TO-3 T2!
“ & i|Damper Diode - Page "4' e e Tt !
ECG90 . [NPN-Si, Hi Gain, Gen Purp-", 1120 i - . -{120. - . .05 .75 & 1350, 1400 min | TO-92M | T1
« ¢t ]Amp (Compl to ECGO1). " |+ -, = .1';1..:-, . I R {TA=25°C)| -~ ) .
ECGB1 PNP-SI, Hi Gain, Gen Purp " {120 ¥ + . [120 6. .05, 752 150 . [400 min |TO-92M |T1s
Amp (Compl to ECGY0) & ... f- AR R SN NP o {TA =25°C)
ECG92 NPN-Si, Audio Pwr Amp, Hi. [200 .~ [200, - G 15 } 150") "U120 120 typ {TB-35 T4
.+ . |Speed Sw (Compl to ECGI3) R PP ! v
ECGY3 PNP-SI, Audio Pwr. Amp, Hi Lo PR SR RO A
-2 |speed Siw {Compi.to ECGY2) e RPN ! A B :
ECGI3MCP|{ Matched Compl Palir-Contains [200 ! .6 |18, 3 150 ¢ . 120 120 typ - | TB-35 T4
o one eech ECG92 (NPN) end - P i ; o i {_." :
) ECGY3 (PNP) . o L ot B et
N - . 2 " . . 1 .

ECGB4 11 |NPN-Sj,.Gen Purp PwrDC" * 1300, B e 1B 1001 {25 min 190 typ. [TO-3 T2
. . 7|Regulator. . S P RN S o '
ECGS% . |NPN-Si, HV Amp; Sw, & 250 1. - 6 13 70,3 40 90-min, |TO-59 |T3'

C “lisolated Stud . i v [ L Wb ' T S I e : * lusolated)
ECG98 NPN-Si, Medlum Pwr Amp, 100t~ ""-‘ RN 7/ EARNRERC [ 30 min 60 min [ TO-59 T3
U4 |Sw, Isolated Stud il o] L “a R " .+ |nsoleted)
ECGS7 | ' INPN-Si, HV, Darlmgton Pwr  |500 { o ” , - |180.1 = 40 min  {TO-3 T2t
. 7| Amp, Fast Sw, ty="5psec - |l ., N RS et _ ' .
ECG98 v NPN-SI, HV Darlington Pwr t B 40min | TO-3 | T2t
) P Amp, Fast Sw, ty=. 6 usec fedvr ool
ECGBB i .»‘v NPN Si, HV. Darllngton Pwr ESERNN CE O 25 min TO-3° T2
b Amp, Fast Sw tf=1 usec ) Lo g T
ECG1_00_: ’ PNP Ge, RF/IF Amp,. Osc, Mlx L1580, 5% 40 typ at|TO-5 T5
IR B i, (TA®=26°C) [.27 ;- o+ -] 455 KHz .
ECG101 NPN Ge, RF/IF Amp, Osc 800 150 40.typ 8t{TO-5" |T5
o Mix - . X (TA;‘25°C) - 455 KHz
ECG102 7. [PNP-Ge, AF Drlver, Preamp,.’. \ xlSO; . 2 ' =[9%typ  |TO-5 T5
ok Pwr Output (Compl to ECG103} 3 T - A=25°Cl E RN I o . ¢
ECG102A .'| PNP-Ge, AF Driver, Preamp, ’ 2.3 " 32 '(CE"S{) ;.’ o ‘ o |23 . [120.typ [TO:1 T
Yy | Pwr Output (Compl to ECG103A) R g . «TA-125°C) " C .o
ECG103  .|NPN-Ge, AF. Drlver, Preamp, 39_,'{: L 16. (CER),,r_ ) ‘ Y 150 2 #‘ "; . 90.typ at| TO-6 T5
I PWI’ Output {Compl to ECGI02). [ RN K ISR T w (TA-ZS"C, N 1'KHz
ECG103A |NPN-Ge,. AF, Driver, Proamp, |32 2 .o |32%CES) "~ 10, 51 P340 25,, 4 [108 e [TO-1 T
<41t i |Pwr Outpyt (Compl to ECG102A) |y N ',,,. : oy o T 21525;) RN
ECG104 \, |PNP-Ge, AFiPwr Output ™= [60 1~ |35 (csm 20 - ; 10 KH: #:]90typ  |TO-3. [T
ECGﬂMMP' N 3 Lo A I RN i S g
ECG106 - PNP:Go, AF-Pwr Output - |80 § - <~ 35‘(csm [ 2078 T10KHZ ¥ [90typ  [TO-36 |7z
ECG106 PNP Sl RF/IF Amp. Osc, Mix. |36 | ... [1Bi .. sl |1 di e 500 -." . {20 min |TO-18 T2
RN AN SURR SRV Y BB Y Sl IR ). INTRE TR IR o
Egsm NPN-SI, UHF/VHF Amp, Osc, 351 .. [35; -4 B o *[800 min [70typ [TO-92 - [Ti6
P .'! 1 [ Mix, IF Amp ! g ;“,.,, A e L R (. ] -
NPN-Si,"RF/1F/ Video Amp, 30 : L 15, ; 2. - - 150 00;.+" . [800 min |20 min [TO-92 |TiE
Osc, Mlx, VHF/UHF * ¢¢ Sy S osEae ) o I - R (TA=26°C) ] ~ &1 | s i




‘i'ranSiStOI’S (cont'd) (Maximum Ratings at T¢=25°C Unless Otherwise Noted)

1

Collector Coliector Base to Max. Max. Freq. Package
To Base To Emitter | Emitter | Collector. Device in Current [
Description and Volts , Volts Volts Current Diss. Pp MHz Gain Fig.
€CG Type Application BVego BVceo BVego | !c Amps Watts fe heg Case No.
£CG290A PNP-Si, AF Pwr Amp 1
{Comp! to ECG289A)
ecemoamcp | Matched Compl Pair-Contains | 100 180 5- .5 .500 120 100 min {TO-92 |T16
ons each ECG289A (NPN} and (TA=25°C)
ECG290A (PNP)
ECG291 NPN-Si, Pwr Amp, Sw 130 120 5 4 40 4 min 75 typ TO-220 }T41
(Compl to ECG292) |
ECGZ92 PNP-Si, Pwr Amp, Sw
{Compl to ECG291) :
gCcG292MCP | Matched Compl Pair-Contains | 130 120 5 4 40 4 min 75 typ TO-220 |T41
one each ECG291 (NPN) and
ECG292 (PNP)
ECG293 NPN-Si, AF Pwr Amp 60 50 5 1 1w 200 120 min | T-16 T20
gcGzsampP® | (Compl to ECG294) {Heat Sink)
.75
(TA=25°C}
ECG234 PNP-Si, AF Pwr Amp 60 50 5 1 1w 200 120 min |T-16 T20
{Compl to ECG293) {Heat Sink}
.75
. 3 {TA=25°C)
b "ﬁNPN-Si, RF Output/Driver 75 40 1 5 150 min {20 min | TO-126 |T45
ECG296 PNP-Si, HV AF Amp, Video }300 300 .5 10 50 . 40 typ TO-202 {738
Output {Compl to ECG171) {Tc =25°C)
. <12
. ‘ (TA=25°C1 | .
ECG297 NPN-Si, AF Driver, Pwr Amp |80 5 1 peak .75 120 130 min |T-16 T20
ecG2e7MP* | (Comp! to ECG298) . {TA=25°C)
ECG298 PNP-Si, AF Driver/Pwr Amp |80 5 1 peak .75 120 130 min |T-16 T20
(Compl to ECG297) {TA = 25°C) :
ECG299 NPN-Si, RF Driver/Pwr Amp {75 35 4 1 4 200 A0 min | TO-202 |T38
ECG300. NPN-Si, AF Pwr Output 50 40 1.5 7 70 @min [TO-202 (T38
ECG300MP* | (Compl to ECG307)
ECG302 NPN-Si, RF Driver/Pwr Amp |100 50 6 1.5 peak " |8 80 200 min |T0O-202J {737
ECG304A |Transistor Kit See Page 48 - --- --- - - --- --- .- -
ECG306 NPN-Si, RF Driver/Pwr Amp |[100 50 6 1.6 peak |8 80 200 min | TO-202J | T37
ECG307 PNP-Si, "AF Pwr Qutput 50 40 b 1.5 7 70 - 90 min | TO-202 [T38
{Compl to ECG300) ’ :
ECG311 NPN-Si, VHF/UHF Osc, Amp, |55 30 3.5 .4 5 800 min 25 min | TO-39 T6
Driver
ECG312  |See FET Selector Guide . 1.0
Page 50
ECG313 NPN-Si, VHF Tuner, RF Amp 30 30 4 20 mA .15 400 min 25 min  }RF-15 T49
. . {TA =25°C)
ECG315 NPN-Si, RF Driver: 100 50 6 1 .75 80 200 typ " [ SC-51 T19
{TA=25°C) | -
ECG316 NPN-Si, Lo Noise UHF, Amp (30 15 . 3.5 50 mA .200 1400 25 min |TO-72 |[T4
(NF 4.5 dB max, 450 MHz} (TA =25°C)
ECG317 NPN-Si, RF Pwr Output 36 36 (CES) 4 15 220 - 10 min_ |RF-50F |T58
{Po 70.W, 30 MHz) ) .
ECG318 NPN-8i, RF Pwr Output 36 36 {CES) 4 6 80 - 5 min RF-BOF |T58
. (Po 50 W, 30 MHz) : ] K
ECG319P NPN-Si, AGC Controlled IF 40 30 . 4 .05 .5 300 min 35 typ TO-92 |[T16
Co Amp (Includes Metal Shield) {TA=25°C}
ECG320 NPN-Si, RF Pwr Qutput 36 36 (CES) 4 6 80 200 min 5 min RF-50SS|T55
(Po 40 W, 175 MHz) ' ’ N
-
ECG320F NPN-Si, RF Pwr Qut 36 18 4 6 80 200 min 5 min RF-38F |[T57
(Po 40 W, 175 MHz)

Notes:** MP - Matched pair
# Frequency at which common emitter current gain is 70.0% of low fraquency gain . - .
¢ When altertiate packages are shown it indicates a change is in progress. Although only one package is available bolh packages will be shown as long as the obsolete
. package may be sncountered in the field. .

J

.

Package Outlines See Page 66

az



Silicon iransistor oelector Guiade (contd)

—
Breakdown : Collector| Collector Freq
Vaitage : Type Current Diss. Current in Package
- le PD Gain MHz
svcBO | BVCEO NPN PNP Application (A) {w) hEg ft Case/Basing
. TC-202N
65 65 ECG322 |--- Gen Purp, Pwr Amp 5 10 10 min | 100 Fig. T36 '™~
80 80 ECG188 |ECG189 | Gen Purp, Pwr Amp 2 10 80 typ |50 . Tocoutcion
180 180 ECG190 |- Gen Purp, Pwr Amp, Horiz |1 10 40 min {100
Driver ) i
. .
300 300 ECG191 ECG240 Gen Purp, HV Amp, Video 5 10 40 typ 60 8 jc
. TO-127
. : Fig. T46 Q@ wmerac
CONTACT
CONNECTS 10
100 80 ECG182 |ECG183 Hi Speed Sw, Amp, 10 90 30 min |2 CoiLecronr
tf=.4 us (typ) ‘ . [
- H E
75 a0 ¥ {ECG295 |- | RF Output Driver 1 5 20 min | 150 min | TO-126
80 80 ECG184 |[ECG185 |Hi Speed Sw, Amp, 4 4  |30min [2 Fig. T45 werat
tf=.34 us {typ) CONTACT
. i N CONNECTS 10
180 160 ECG373 |ECG374 | Gen Purp, Pwr Amp 15 17a2s°c | 100 typ [ 140 couecton
) ) . 20 T¢ 25°c|’
300 300 ECG157 ECG39 ' | Gen Purp, HV Amp 5 20.8 30 min |10
TO-78P
Fig. T13
60 30 ECG83 ECG84 Dual Gen Purp Amp .5 : .4 total | 180 typ | 250
¢
™ $C-51
: ‘ . Fig. T19
. SSa
100 50 ECG315 |--- RF Driver B 75 200 typ |80
% 18 . |ECG340 |-. Gen Purp, RF Pwr 5  {.15 0typ |- T.16
80 - |50 ECG293 |ECG294 | Gen Purp, Pwr Amp 1 1Hsik | 120 min | 200 Fig. T20
I5TAZ5°C RN 009
g EC
80 80 ECG297 | ECG298 | Gen Purp, Pwr Amp 1 peak |.75 - 130 min | 120
300 300 ECG399 | --- Video Output Horiz Driver A .9 100 min | 50 min _
. : . | T0-92M
60 60 ECG48 ——- Gen Purp Amp, Darl 1 1. 25,000 100 min Fig. T18 1 [ 2
120 100 ECG382 |ECG383 |Gen Purp 1 09 _|200typ |140 ele
. {Ta =25°C) @ els
120 120 ECG90 ECGI HV Hi Gain Amp 05  :|.75 400 min | 150 : g
160 160 ECG31 ECG32 AF Driver Output 1 .9 100 min | 15 min - glc
\ (Ta =25°C) tic
14-Pin DIP Fig. T66
60 30 ECG2320 Quad Discrete, Compl Pair, |.5 1 unit 100 min | 350 e | e A
Sw, ton=30 ns, 3 total i 8 s .8
toff =225 ns (typ) ¢ .. 1
. . . ECGZ320 [ . Ecezul.
. . . T €0 E
60 40 ECG2321 | --- Quad Gen Purp Amp, Sw, .5 .65 unit | 100 min | 350 oL E - g
ton =25 ns, toff =250 ns (typ) 1.9 total ¢ e ¢
_
60 - 140 .- ECG2322 | Quad Gen Purp Amp, Sw, |.5 .| 65 unit | 100 min | 350 <t o 3¢
: ton =30 ns, toff =225 ns {typ} - : 1.9 total s 8
. EQ - . 11JE
‘y ECG2322 (u
200 200 ECG2323 | --- Quad HV Amp, Driver 5 .75 unit | 60 80 e €
: 1.7 total | ® E E, .
‘\ ) . c . c
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g for original part is shown in

. basin,
part number. For example, the 25A509A[ECB) is replaced by ECG159

pinal part differs from ECG replacement
which has “EBC" basing.

When basing of ori
parenthesos { ) after the





