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LC7185—8xxx
CHMOS LS

o - — —
7LL Frzauzney SYNTHESIZER
AND LONTROLLER
1)

Cvervie ’
Tris Z7¥E= Dznd, PLL frequsney Syalhesizer 15T chip g designed specifiecally
for C3 trzansceivers, T & faternal ROM czn be changed to suit the frequency
Specificatiops @r variovs countries (hence the 8xe designation),

The LCT718%-8x incorporates >2LL circuiiry znd = coniroller for C3 a lica-
b pp
tlea= orn = =ingle CHMOS chip. Tbe'comtroller-handles the PLL circuitry,
Ireguency dztg ROX, channel breset/recall FL¥, znd LED displzay drivers., It
el3c 3upports Cchapnel 3can, chapnel bPreset/reczl) | and eémergency channel cz)},
‘2llires
L+ A builsoin Programmable divider for the 16M=z veo _
Iransoiszsssien 4is inbibited wher the PLL is umlocted (degitzl 1pel conitor).
- Direct chznnel g or 19 selection (sliding switch)
i T-zegnment, 2—<haracter LFD display
. MRPAT ia displzyed 4n public 2nncouncement mede .
- Lutput beap-ione control circuitry . ’
- T2 Lo 5 chznqel 3etitings can be stored in pem Y.
-k xo3 Zey matriw implenentation o :
- DIP3CS (sbrink) package —
a
< £ 1= IC.
The 1oohcaton circunl diagrams . Ca=e Cu ine 306 1 D3OSN C
And ©roul 2oaitant hertw afr - (unit = m) _
Wnekaded a5 an example and : - . - ¥
Proveat no guarasntae lor -
dEBGNMg EowDment 10 by Eﬁﬁﬁﬁh"hﬂnﬁﬁm
MAL-OroGuced, ” 1
The niorhanen herein i )
beheved 10 by 3cmwate ang : -n'Q'
fehable, Howovwr no . . = ! l
[EIS0NLSLLY B aisumed by I uuuuuu;.auuuuuuuu_
SANTC for ns we; nor {or wro | - ! . s
wWiAngomen:s af Dalents or T . sl [ E
OLar rnl al thwa Sy T o
i W SN el Irown (1 Wy U r o
. 13
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N . ) ] :
' 0.2% 51 38 SANYO: DI®30s
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K3 DN ’ ! CH1g
71N 7T N : Xiz 1}
N N < s, '
’ M4 , HE , P&
N N 3! K13 |
L/ L/ ‘ &
| | —
M3 K1 /L HCDEL/2
N, NP T L%
i j |
T
R ms'b K02 ko1
A IS 1
CEg: Hmeréencv CH23 s lect )
CZie: Emergency Ca?9 select
-1 -~ Pi: Pubiqce abnouncement display
- TTT MODE 1/2: "Display mode
“ooni UP: Channel up/scan

* -7 7 DN: Chznnel down/scan

© ME: Chacne:l Demory enzble

C M1 to M5: Chznnel pemory recall
UP/DN/ME/H1 to MS: Momentary switeh
CE9/CE19/P2: Sliding switch
MODE 1/2: Diode

3 _LED_Displayq_?pnfigﬁration: (_Commonﬂ_a_.nod'e/'? segnent)
€ . S

B T e 2

LT D
T :«13? ey q-_-(\]sc,s;[sz[sn'sc'sajs*
-/f l ‘ I ) - by l Ir , 5 ’ Ie l id , le ' ib ' ¥
b . - | bz I 2z I 21 ] 2¢ f 24 l 2e ] 2% ] 21
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b1
o
g
.._j

-+ Ecld mode select
-+. Norzzl mode 2elect

line

Reset

T .
INIT=ngn | Reset

'fV<fR or lagging: Negative pulses
fvsz and phase matched: Eigh imp
Eold mecde: Eigh impedznce

fV>fR or leading: Positivé pulses

edzance

T | 25 | O
j . Test peint (izmpug) - 7
| - o I § t: Tie to ground cr leave floating
j 7
"?.:.r;‘_{,. =
: ﬁgi%”f Power supply (=)
S Do 24 Normal mede: 5.0 to 8.p7
| Ecld mode: 23.07
| Voso 27 |Cbennel dispiay Lzp driver Grounq ]
Lo - {Prograrrzble divider inpusz T
i r—%**w 150m¥Yrms =in
i PIy 23 =%l |Ecld mode: Programmable divider is disabled,
{ , [~ ) :
HL .
i Crystal oscilliator )
I XTIy [ ] Frequeney: 10.24452
i, 20
; - D_{_)% Bold mode: Oscillator is disableq.
[ 00T | 19 D—\—J _
(L -
@- l SR b Charge pump output from the phas_e__ﬁc_qmp;gagtor
' ’ : fV is obtzined by dividing the PIy Ifrequency
5@r,na . input by N (programmaple divider value)
Qﬁw . l .‘fR i= the reference 3igna) (referencs divid-
g It ¥-a4 er output) '

13

— A,
.

PLL circuit ang coentroller Ground -

Ho—connectién

Unlock detectegd output

Low level: Ses Unlock Detected Qutp
detzil,

Open: Locked

ut (TL) for

)

Continued op nDext page.
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Eeep-taone control output
: {J [Cpen: See Been-tone Contrgo1 Output rop detail,
ZTor 17 [ Low level: zold node : -

i

Segment ¢rivers
(Common Znode/7

Digit ocutput (1505z) ror

R i (Common anode/7 Segments)
! Hold mode: Ir goes orr,

the display

Fey inputs

[}__2__{:>‘_q_ Input frop the ¥ey metriy

Ley scan output (752z)
Output tg the- key Eairdix

Eeld mode: Leop (scanniﬂg stops)

to to — >

T em—— e e e e L . - ————— . L R - - -
T — —————— —_— .

{1) Chznnel selectieon (vp/down) -

The unlock detectad lipe (Efdlis asserted {lﬁw} when the gp (or DH) key 1is
Pressed and deactivated 25ms after the key 1s relezsed (see‘diagram—below};
The beep-tone control, line (BEEP) 4s @3serted (open) for 50nsec zfter ezach

~ DeW chanpel 15 Selected (see ¢lagram. below).
) Mznua) “canning (up/down)”

Preasiag the gp key inc}emeuts by one channel apg Pressing the Dy ey
decrements by ocae channe], . B
¥hen 3Canning reaches the end o the band, 4t automatiéally wWraps zround
to the beginﬂiﬂg. '
2) Auto scznning (up/down) :
Eolding the ur (or.DN)key'down for 500msec op longer starts auto scap.
" noing. For both up zang down Scanning, eaech ¢hanpel takes 100msec to scan.

DE/DN Tey _‘_____J—“—‘__—‘—_—T_-—itj__i__ : BAND EDCZ l :

f‘f—-—-'—-_ :00=l$ 100=5 ‘;’ |

e | R
: opEy = ' .
ety B - - NN -A R




eénergency channel
oer CH19 2wWitch 4a
he value of
th

the UP/DN, My &4 M5, and Mg
th or mign

[ I o e
N
r

el

hig
4
3]
*1
t
-
14

CE9 or CH19 switaoh is
Toar 50msec

Do
‘T O ta
M t
4]
2ot
1o
m .
O m

roed on, CHY wili be opened.

ta

hown ip thediagram,
is turned off

) b=
o
—
(YO RN{ )

switeh

or on.

Publie Annotncement (PL) node
When the P 3witeh 1is
- Steres the value of
« Di=ables 21l keys

- Causes mppn 4, be displayed

- Stays in P2 mode uni{l the P4 switch
- When the Py Switch 1is turnped back off,
- tbhe previsus channel, '
48 showpn {n

o
L)
g

the diagran, the BT 1ins

turnasd
d 2nd tre LCT185 reopens <he
H% has 'z higher Pricrity over Chig,

turned o, the LCT7185
the previogus channel

(CH9/CH19)
turned on,
the previous cbannel,
e beep-tone control iinme ror

the LCT185 does the following:
50msec
SwWitches

to blink on the ddispiay
TEERCY chanpel Oben until the CES or CH19 Switch 13 turpeqd

back grr the bee ~tone
P
brevisus channel,

£s 2 resule 4r both Switches
}

the UL line is 2s3erted for 25nms after the CEQ or

does the following:

is turned orr,
Lhe LC7185 leaves P4 mode ang reopens

is 23serted while the PA switen <g

x CH
PA : o

- turced on, i -
Jl

T Switgy

Channa} CH

Sizplzy) z

2zzp :

iy A ] ' f

OFIN Tivar—
—Ts
-
R '

_4!n-n5-—n—-——-——=======-=u-=-—_:h'
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[ L TR

P

- A Dew chapnel '{s 3elected.

TEEelilng cns-
Tezeviing 2 CZznnel <s dgne 4n the fellowing ¥ay. First Select tpe channer
O be preset, typep bold down the & key 2nd press sne Preset monmory Key (M7
o M5)* to wrnien JIU would like to 23sign the currer: chenne) .

the Tollowing €23es, a chanpel w11l not be preset:

9 seconds elzpse alter the Mp kevy 45 Pre=sed and ope of M1 tg M5
D i

hold mode),
Play modes gza shown beloy,

displayed throughou~ the preses Process.

‘lashed on the display. Cnce 2

Chamnel 44 redisplayed,

Pl ~—= |5

{00=zscc

1

€ that 17 two G nore keys zre Pressed at the Same tinme, Priority is

H1>H2>H3>HH>H5
b-tore Central Qutput
er ea T th

ol Tollowing e€vents, the Bzcp line is gsserted for 50msec:
A e attery replacement ) o '
tny key Press zssocfategd W1lth the channe) memory

Any energency channel Switehn activa;ion

o n
—~
L)
0]
o om

T s e Ll e

.- Leaving nholg mede ' "

Unlock Detecteq Output (TL) - :
In the Tollowing c23es, the UL line 1s 233erted for the duraticn indiczted,

2.2 Rtee ein

. oPEN L@———___ 6 mrsce —*—ﬁ-f
When +he Phaze.
outputs exces

ds
ou:—cf-range Pk=

"

Pl

ifference between the pProgrammable apng reference divider
<-2ec.  The TL line 11 beld low for fpsec after the last
& sanmple 4is detected, 2s shown below.

o LN,

T L.

~Zter a2 pey transmit/receive Cr charnel Selection. The UL 1lipe is
22serted ror 25csec . :
Whi;e the P2 3witch is turned on.

LC?185-9/15
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Serted, the LC7185 enters TY modg;_ The LCT7185 will

[ W
3

hen Lhe TX line 1g as

1y leave this pDode if the P4 3witeh is pressed or the TX line 15 deacti~
veted. _ . .
As’ shown in the diagrac, the UL 1ine is zsserted fop 25ms after the TZ lipe
~% asserted or deactivated. ‘ : -

5|

=4
<o
L=
471
=
L= JC |
(=3 2
y
i
O o
L= 24
i

fa i

{5} Channel Preset/Recall Facility
7. The LC7185 zllows UP to 5 channels to be preset (assigned to.M1 to ¥35),
e ifter a reset, M1 ta M5 are g3gigred to Cz33.

EJ.Recalling Preset channels - :
" < 4 preset charnel i3 recalled by pressing-one of the, preset mesory keys (M1
Lo M5)¥ to ywhich the chopnel was Previously assigned,
« Presetting channel (assigning keys) are covered ip the nex= section,
There zre twop different display modes 2s Shown below.
Hode 1 (without dicde)
Zach timge 2 kKey 1s pressed (e.g. H1), the new channel is displayed.

2l ——s |5

‘!’ - SRR -Kéy? e Lo IHI!'ﬂ'h' .._‘, R

-

Example: Display

a
T

Hode 2 (gith diode)
Each time 2 key is pressed {e.z. H1), a key Rhenmonic (e.g: "Pi") 1s display-
ed for 400msec, then the pey Channel is displayed, -

;ﬁample: Display o r > P| —= | g

: {00=z
Key . IHIII _ '

LCT7185-8/15




R0 B o R B ¥

to put diodes <p Series

" Ronp

__%4 K01,X02,%03
A-{E RONK

i

ROH?’RONN: ON i;pedance

2 short with the output lines,
ut ¥goi, EQC2 an EOQ3 lines don't need diodes,

'ith ¢he key 3cacning lines to avoig

min  £yp maxy [kohm)
RONP 0.5 1'0. 2.0 )
) R 30 50 70

KI1,KI2, ~

EX3L Ty g D
;g b

chﬁ Pull-down resistor
T2 hanSad ! ’CHS R r
s Nt ’r-f Oy — é
G AP e —~_7 ~
\T/ \T/ Il ] [~ — %
L [ HE ]PA K13 57

v CF g: I
Lns X1 H0DE ¥ Kid
T N Wl . :>___
= - 7 ~ —

4 X ;

- =+ ko1 : Ny b7a
e -
T - .

3 ;:':1,‘ i )
) = KO2
B
r
i
= Xo3
. _ s:_' =y
e R
. _-’_‘—--‘—"-F-_-‘_
Lo
- ___‘___:_.,_.—-—-
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S =20 in hold mode until the HOLD line ig deactivated or a
reset occurs {INIT 14ne is 233erted). The Progracmecable divider, Crystal
@acillator, ang reference divider are 2ll innibited. . Signal output levels
are shown beloy. ! ' : B
PD: EBigh impedance
oL Vgs {ground)

: Ei i

D1, D igh impedznes
BEIZ?P: ¥ ‘
S
£Q1 :o 503: VSS
¥hen the LC718s leaves hold mode, +the Previously Zelected Channel 44
I"eopensad .,
{2) Reset

To reset the chip, assert the THTT iline,
fieset state:

.. CE9 4s selected,

« Preset Eenory keys ars 2ll set +q CE33.

B

&

Linear circuit

. pourp ACC
su SU
gy-
: e
Py 3ATTERY |
T
Yera
° ) Ti.;ing‘ﬂequiremént; -l‘:c_n;——H‘old_Hod; ST T T T e
e i S -
© - " BOLD
v L ¥ :
| N 5

Yz -
"*‘;—;.—__;_:_:HDLD >~6. O0zsex , 2.0escc
= T i N e e
NG ' _ .
) LCT185-11/15
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LC7185-8xxx

\_ﬁ_\

VDD BLSL remain at 5.0V or bhigher (erysta:l oacillator requirement) for

6.0msec (tHOLD) af'ter the HOLD line is asserted (HOLD<O.3VDD}. After thys

VDD D2y go a3 low zs 3.0V. B

There are ng constraints gn timing when the chip is leaving hold node,

The signals Ca2n be activated in éne of two orders., '

1) If EOLD 4s already deactivated (>O.TVDD), the LC7185 leaves beld nmode
¥ithir 2.0msec after Vpp rises to >5.0v, . '

2) Ir Ypp 13 >5.0¥, the LC7185 enters normal mode within 2.0msee after KOLD

L

{4) Reset Timipg

1)} Reaset timing (e.g. battery replacenment )

Yoo
Loy — -—
) INIT
1. 5Y -—
Yz _
{=0v)
TINIT > 1.0 gsee

2) Reset caused by 2 sudden voltage

I o A
o — i
i

Yeg -
(=9v)

(I
.

1.

r .
the:‘If VDD dfops mdmentarily?down to less thaﬁ-B.OV and rises up to
: . Rore than 5_9v (t>1.0usec), 2 reset may be Eenerated,
O‘ : ) -

LC7185-12/15




(M= N Tveoe } N I
1 28. 9553 €508 18,27 £393 13
2 28. 675 6512 16.28 £395 13
3 28,985 £516 18,29 2397 13,
4 27.005 £324 18. 51 5401 13,
5 27. 015 £328 16. 32 5403 13.
8 27.025 £332 18. 23 5405 13.
7 27. 035 £335 16.34 5407 13,
8 27.0%3 8544 15. 36 5411 13
S -1 ‘27.085 : 548 o 18370 ole- gay3 13
E 10 27. 075 6352 15. 38 5415 13
' 15 27,083 €335 16. 39 5417 13,3423
§ooS 12 27.105 £354 16. 41 5421 13,3325
% AT 27.115 - £358 15. 42 5423 13. 3575
| 14 27.125 L8372 16, £3 5425 13. 5525
! 15 27125 6378 16. £4 5427 13,3375
! 13 27,135 E584 18. 45 8431 13,5775
i 17 27.183 £538 18. 47 5423 13,5325
Y 27.173 ) 18. 48 5435 13,5875
! 15 27. 185 €396 16. 49. 5437 13,5625
: 20 27. 205 6504 16.51° 5441 13,6025
21 27.215 8608 16. 52 5413 13,6075
22 27. 225 6512 16.53 5445 13. 58125
23 27,235 6524 16. 35 5431 13. 8275
4 27,235 6516 16. 54 5417 13,6175
25 27.245 6520 16. 55 5449 13. 6225
25 - 27.285 6528 ---- 1857 . _|_ s5:z3 13. €325
27 . 27.275 8632 16. 58 5433 13. 6375 .
E} T 28 27. 285 - 8335 16. 53 =S4T = 13, 6423
29 . 27. 2953 6540 . 16.860 5439 13. 8475
w3 27.305 6544 T 1E.8 5481 13. 6325
31 7Y 27815 6548 16. 62 54£3 12. €575
32 27. 325 6852 15. €3 54€5 13. 6625
33 27. 335 6835 16. 64 5487 13. 8575
34 27. 343 6580 18,63 5483 13.8725
; 25° 27. 353 6564 18. 85 5471 13. 6775
; 38  27.385 . 6353 16. 67 £473 13. 6825
; 37 27. 3753 " 8872 16. 68 v - 5475 13. 6875
i 2 27. 385 6575 :. 16. 69 5477 13. 6825
; 29 27. 395 6580 . 18.70 5479 13. 6975
! 40 27. 405. J.“ 6684 18. 71 5481 13.7025
. Veo (TX)=RF=+2 .
V.co(RX)=RF—10.895M.Z(IF)'
CH1:Veo VTX)-25.955-+2=13.4825
. Veo (RX)=26.965—-10 9 6§5=16.27
LCT185-73/ 158
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Electrical Cbaracteristics

Absclute maximun ratings-at Ta:25°c,vq3=ov
- = ‘.’SS:uV min
Supply Voltage Vppax Von ' -0.3
Input Voltage Viy(qymax EOLD, TY .  -0.3
‘ Vgﬁ(e)max Ioput pips other -0.3
thzn VIN(.])EEX
Cutput Voltage Vo 1)zax SA,SE,SC,SD,SE,h?,SG, -0.3
- Di1,n2
Vo(z)max UL, BEz» ~0.3
VO(B)EE.X PD '-0-3
VO(Q)max Qutpui pins other -C.3
than bentiocned zhoye
Output Curren:t Lo qymax SA,SB,SC,ED,SE,SF,SG 0
IO(B)M- oL 0]
: IO(!{)M 3z=r 0
Alloweble Poyer Dissipation Pa max (T2<85%C) :
é’ goCperating Temperature Topg - =40
D B itStorage Tenperatyr, Tstg -35
“Llowable operating conditiors at Ta=z-ygp tq +85°C, v =07
Supply Voltage VDD 5.0
o1 FE*-Level Inpyu: Voltage Vizoq) 200D, 7Y 0.7vp,
- ' ' TH( 2) IHIT - 3.0
- TE(3) KI1,%127%33,x7) C.6Vpp
"L¥-level Input Voltage VIL(]) EQLD,TY 0
’ v?...(z) INIT 0
V_T__T_,(3) EET,EIE,KI3,K1—1§ o]
Output Voltage VouT{ 1) S4,58,5C,sD, sz, 57, 50, 0
D1,D2
_ _ VOUT(E) UL, Bzzp a
Input frequency fIN(1) XIN(sine wave, 1.0
: capacitor coupled)
' . o fIH(E} PIN{sine wave, 10
S : . €apacitor ‘coupled) - '
’ T Input Lmplitude: VIN(]J XTZH(s4ine wave, 0.5
P ] " capaciter Coupled) .
o - : VIN(Z) PIN(sine wave, 0.15
E capacitor coupled) )
Required Oscillating X'tal XIN,X0UT(CIL500hms) _ " 5.4
Frequency

' S Pull deovn Resistop
“E“-Level\lnput Current

Rr(1) . XIN
R0(2) - pIy '

Rpay ' EI1,RI2,ET3 %74 1psy- 30
ITH(1) EOLD,T Vr=12v

I1H(3) — 1=¥Dp

Irz(y) Pz Vz=Vpp

trical'chéracteristics at undep allowable operating conditions

typ rmav units
8.0 1%

15 0 v

.VDD+O. 3 V

15 ¥

15 "y

VDD+O.3 v

30 me

10 mh

20 mg

i0 3

3250 gmy

+85 °c

+125  ©O¢

8.0 v

12 v

ooV

VDD‘ L

0 3VDD '

1.5 v
O.HVDD v

13 v

8 v

10.24 15 ME=

30 =z

1.3 Vres

1.5 Vres

10.25 15 wpo
1.0 YHohn
500 kohg
S0 70 koks

5.0 u

5.0 Ui

20 ui

4o ui

Continued opn next page.
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TLT-Level Input Current

"EM-Level Output Voltage

"L -Leval

Output Lezkzge Current,

' .E§%=H"~Level Tristzte
Leakage Curpent
"LF-Level Tristate
Leakage Current
SUpply Current

U

Outpus Voltage

A —_ min “¥P  mex o
EI—L(T) HC')I_:_E’TX"‘_—ISS S-O Ll;.
I e 5-0
iz XIN VizvVa 2.0 uz
IEII:((E)) PIN Vo= 5§ koo v
VOH(T) KO‘I ,KOE ,KO3 .LO:‘I:L“' E’Dg VD:O) S’DD v

—=.U ~3.0 -0.3
VOH(Z) PD IOZJEi bDD—T.O v
VOL(T) KOi,KOE,KOB “~=20us 0.6 1.0 s.v . v
v PD I.= sl i
oL(2) . * 7070 Su: -0y
VOL(B) BEP IO: ZM. 1. O T’f
VOL(Q) SA,SB,SC,SD,SE,S?,SG 1.0 v
Io:§0m$ .
jousy Dz 0L oy
VGLCS) UL I =104 1.0 v
IOFFCT) SA,SB,SC,SD,SE,S?,SG, 5.0 ul
. Di1,b2 ‘ VO=13V :
30??(2) UL, Ezze Vo=8v 5.0 g
IOFFH PD VO:VDD 0.0T'?0.0 na
IO?FL PD VO:VSS 0.01 10.0 nt
IDD(?) " Normzl mode 16 15 b}
*1(PLL operates) :
IDD(2) "Bold mode VDD:3.OV 5 uh
*2(menory backup) Vpn=8.0v 13 L2,

¥ fINCz):onHz(PIN)
VIN(E):O.15VPE5
I'tal:10.2&GHHz
EEEHOanfﬁffszD
Cther inputs= ss
Cther outpuis=cpen

*2 EOLD=V
. S
. TI'—_m-I:‘IS:VDD_____._. -

Other inpur.s:vQ
Other CUiputs=open

rr




FCC ID: AA02101574

APPENDIX 10

FINAL RF AMPLIFIER DATA SHEETS

FOUR (4) PAGES OF KTC2078 DATA FOLLOW THIS SHEET

FINAL RF AMP DATA SHEET
FCC ID: aA02101574
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SEMICONDUCTOR

TECHNICAL DATA

L cLTARRICS SO LTD
PR T

KTC2078"

EPITAXIAL PLANAR NPN TRANSISTOR

5 TRANSCEIVER TX FINAL

AMPLIFIER APPLICATICON.
v TRANSCEIVER AFPLICATION.,

.XT[JrRES ! B
cecompended for Outpyt Stage Application of
wi 4F Transmitter,

.,zh Power Gain,

. se Area of Safe Operation,

UM RATINGS(Ta= 257T)

CHARACTERISTIC , SYHBOL' RATING | UNIT

N ;-_!-:;'Lor-Base Voltage ' Vero 80
ol .'cc:.c;;;zE:msiOt;e)r Vol tage ‘ Vees 80 v
'-},_:r_k:;—’ﬁase voltage Veso 4 | v
:\;i T tor Current Ic ' 4 [ A
_?p_i'.:f.’rmCurrent , Ie j -4 A

——————

ailector Power Dissipation

1. mast

2. CouUrcTon HEAT SiNy)

> DMITTER

{Te=257)
-emetion Tezperatyre T; m
Siorage Teomperature Range ‘ Tatg -35~150) T
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C. MODULATION CHARACTERISTICS (Continued)

4, c i dwi -
(Paragraph 2.989(c¢) of the Rules)

Figure 4 is a plot of the sideband envelope of the
transmitter taken from a Tektronix 494p spectrum
analyzer. Modulation corresponded to conditions of
2.989(a) and consisted of 2500 Hz tone at an input
level 16 dB greater than that necessary to produce 50%
modulation at 810 Hz, the frequency of maximum
response. Measured modulation under these conditions
was 88% positive, 88% negative.

The plot is within the limits imposed by Paragraph
95.631(b)(1,3) for double sideband AM modulation. The
horizontal scale, frequency, is 10 kHz per division and
the vertical scale, amplitude, is a logarithmic presen-
tation equal to 10 dB per division.
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D. SPURIOUS EMISSIONS AT THE ANTENNA TERMINALS
(Paragraph 2.991 of the Rules)

The TRC-446 transmitter was tested in the AM mode for
spurious emissions at the antenna terminals while the equipnment
was modulated with a 2500 Hz signal, 16 dB above minimum input
signal for 50% modulation at 810 Hz, the frequency of highest
sensitivity.

Measurements were made with Tektronix 494P spectrum analy-
zZer coupled to the transmitter output terminal through Narda
765-20 50 ohm power attenuation,

In order to improve measurement system dynanic range, a
series trap tuned to the carrier frequency was used on the Narda
attenuator output. The trap, which had negligible attenuation at
the second harmonic and higher frequencies, provided 26 dB atten-
uation of the fundamental. The trap was not used during close-in
(within 10 MHz of the carrier) spurious measurements.

During the tests, the transmitter was terminated in the
Narda 765-20 dummy load. Power was monitored on a Bird 43 Thru-
Line wattmeter; dc supply was 13.8 volts throughout the tests.

Spurious emission was measured at both power settings on
Channels 1, 21, and 40 throughout the RF spectrum from 10.24 to
300 MHz. Any emissions that were between the 60 dB attenuation
required and the 100 dB noise floor of the spectrum analyzer were
recorded. Data are shown in Table.

11
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21
21
21
21
21
21
21
21

40
40
40
40
40
40
40
40
40

All other spurious were more tha
pression.

13.8 vdc Input

MH?2

TABLE 1

Spurious Frequency

53.930

80.895
107.860
134.825
161,790
188.755
215.720
242.685
269.650

54.430

81.645
108.860
136.075
163.290
190.505
217.720
244,935
272.150

54.810

82.215
109.620
137.025
164.430
191.835
219.240
246.645
274.050

Required:

12
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TRANSMITTER CONDUCTED SPURIOUS

AA02101574

dB Below Unmod

Carrier Ref.

74
80
78
76
79
80
76
85
90

72
77
79
77
80
82
77
83
96

74
77
79
77
79
86
80
82
96

60

n 20 dB below required 60 dB sup-
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E. FIELD STRENGTH MEASUREMENTS OF SPURIOUS RADIATION
(Paragraph 2.993(a)(b,2) of the Rules)

Field intensity measurements of radiated spurious emissions
from the TRC-446 transmitter were made with a Tektronix 494p
spectrum analyzer and dummy load located in an open field 3
meters from the test antenna. Output power was 3.7 watts. The
Supply voltage was 13.8 volts. The transmitter and test antennae
were arranged according to OCE 42 to maximize pickup. Measure-
ments were made with and without accessory cable. Both vertical
and horizontal test antenna polarization were employed.

Measurements were made from 10.24 MHz to 10 times the maxi-
mum operating frequency of 26.965 or 269.65 MHz.

Reference level for the spurious radiations was taken as an

ideal dipole excited by 3.7 watts, the output power of the trans-
mitter according to the following relationship:#

E = mhézztll/ 2

where E = electric-field intensity in volts/meter
Py = transmitter power in watts
R = distance in meters

H

for this case E

(49.2x3.7)1/2 = 4.5 y/m
3

Since the spectrum analyzer is calibrated in decibels above one
milliwatt (dBm):

4.5 volts/meter = 4.5x10° uv/m
dBu/m = 20 Log ;,(4.5x106)
= 133 dBu/m

Since 1 uwV/m = =107 dBm, the reference becones
133 - 107 = 26 dBm

Representing a conversion for convenience, from dBu to dBm. The
measurement system was capable of detecting signals 100 dB or
more below the carrier reference level. Data, including antenna
factor and line loss corrections, are shown in Table 2.

*Re ence Da i j + International Telephone and
Telegraph Corporation, Sixth Edition.

13
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F. FIELD STRENGTH MEASUREMENTS (Continued)
TABLE 2

TRANSMITTER CABINET RADIATED SPURIOUS
Channel 1, 26.965 MHz; 3.5 watts

elow Carrier ference
With Accessories wWithout Accessories

Frequenc Z (V) (H) (V) (1)
53.930 94 96 98 102
80.895 71 70 88 92

167.860 77 83 89 92
134.825 76 94 88 87
161.790 92 94 95 97
188.755 97 94 95 92
215.720 84 83 93 S0
242.685 76 74 81 83
269,650 80 g8 91 95

Required: 60 60 60 60

Any unlisted spurious were more than 80 below carrier reference
from 10.24 to 269.650 MHz.

F. FREQUENCY STABILITY
(Paragraph 2.995(a)(1) of the Rules)

Measurement of frequency stability versus temperature was
made at temperatures from -30°C to +50°C in 10° increments. At
each temperature, the unit was exposed to the test chamber ambi-
ent a minimum of 60 minutes after indicated chamber temperature
ambient had stabilized to within +2° of the desired test tempera-
ture. Following a 30 minute soak at each temperature, the unit
was turned on, keyed and frequency measured within 2 minutes,
Test temperature was sequenced in the order shown in Table 3,
starting with -30%c.

A Thermotron 81.2 temperature chamber was used. The
transmitter output stage was terminated in a dummy load. Primary
supply was 13.8 volts. Frequency was measured with a HP 5385A

digital frequency counter connected to the transmitter through a
power attenuator. Measurements were made on Channel 9, 27.065
MHz. No transient keying effects were observed.

14
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G. FREQUENCY STABILITY (Continued)

TABLE 3
e ture Qutput Freguency, MHz
-29.7 27.065133
-19.6 27.065169
- 9.9 27.065198
0.2 27.065182
10.4 27.065133
20.2 27.065061
30.5 27.064995
40.1 27.0649586
49.9 27.064869
Maximum frequency error: 27.065198

27.965000

+ -000198 MHz
FCC Rule 95.625(b) specifies .005% Or a maximum of + .001353 MHz.

G. FREQUENCY STABILITY AS A FUNCTION OF SUPPLY VOLTAGE
(Paragraph 2.995(d)(2) of the Rules)

was measured with a HP 5385A digital frequency counter as sSupply
voltage provided by an HP 6264B variable dc power supply was
varied +15% from the nominal 13.8 volt rating. A Keithley 197
digital voltmeter was used to measure supply voltage at transmit-
ter primary input terminals. Measurements were made at 20%
ambient.

TABLE 4

Supply Voltage t e c
15.87 27.065067
15.19 27.065065
14.49 27.065063
13.80 27.065061
13.11 27.065059
12.42 27.065058
11.73 27.065056

Maximum frequency error: 27.065067

27.065000

+ .000067 MHZz
FCC Rule 95.625(b) specifies .005% or a maximum of + .0001353

MHz.
No effects on frequency related to keying the unit were observed,

15
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ADDITIONAL REQUIREMENTS FOR TYPE ACCEPTANCE
(Paragraph 95.665 of the Rules)
The TRC-446 meets the applicable provision of 95.665(a).

External controls are limited to the following per

95.665(a):

1. Primary power connection
2. Microphone

3. RF output power connection
4, External speaker jack

5. On-off switch (combined with receiver volume control)
6. Not applicable, aM only

7. Not applicable, aMm only

8. Transmitting frequency selector

9. Transmit-receive switch

10. See #1
11. Not applicable

The serial number of each unit will be implemented in

accordance with 95.667.

A copy of Part 95, Subpart D, of the FCC rules for the cCitj-
Zzens Band Radio Service, current at the time of packing of
the transmitter, must be furnished with each CB transmitter
marketed per 95.669.

PLL RESTRICTIONS (Per Public Notice of April 27, 1978)

The TRC-446 meets the following conditions specified:

1. All frequency-determining elements, including crystals,
PLL integrated circuits and channel selector switches
are permanently wired and soldered in place.

2, The PLL integrated circuit division ratio selection is
BCD coded. All the 40 channels are mask programmed
into the CPU and can not be changed.

3. Channel selection is controlled by the masked program
of the CPU and has only 40 positions for use in the US.

4, All the undedicated leads in the CPU and PLL integrated
circuits are disabled and not serviceable by the user.

5. A copy of the PLL data sheet is shown in Appendix 9.
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