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F TRANSMITTER TUNE-UP PROCEDURE

1. TRANSMITTER TUNE UP PROCEDURE

1-1. TEST SET UP

1-2. REFER TO THE DIAGRAM SHOWN BELOW.

D.UT
1 3 A C
B
2 4
11
ITEM NO DESCRIPTION
1 AUDIO OSCILLATOR
2 FREQUENCY COUNTER
3 AUDIO ATTENUATOR
4 REGULATED DC SUPPELY
5 RF WATTMETER
6 COUPLER
7 OSCILLOSCOPE
8 RF ATTENUATOR
9 FREQUENCY COUNTER
10 SPECTRUM ANALYZER
11 OSCILLOSCOFE
12 FREQUENCY COUNTER
13 RF VOLTMETER
14 DC VOLTMETER

5

S

mi EJ

MANUFACTURER
KIKUSUL

TAKEDA RIKEN
TECH INSTRUMENTS
KIKUSUI

BIRD

TOKYO DENPA
HEWLETT-PACKARD
FUJISOKU
TAKEDA RIKEN
HEWLETT-PACKARD
HEWLETT-PACKARD
TAKEDA RIKEN
ANRITSU

TAXEDA RIKEN

10

D.uT:
: MIC INPUT

: POWER INPUT LEADS
: ANTENNA JACK

DEVICE UNDER TEST

MODEL NO.
417A
TR5125
TE-111
7133A
4311-200
Ww-1
17108
FAT-515N
TR5125
8554B/85524/8566B
171CB
TR5125
M316A
TR6355




G. RECEIVER TUNE-UP PROCEDURE

1. RECEIVER CIRCUIT ALIGNMENT

1-1. TEST SET UP ..
1-2, REFER TO THE DIAGRAM SHOWN BELOW.

ANT JACK SP JACK | I l
SIGNAL 8 ohm AC
GENERATOR TEST UNIT VTW SCOPE
5 W
[ I f
DC POWER
SUPPLY

RECEIVER ALIGNMENT SET UP

2. SENSITIVITY ALIGNMENT

2-1. SET THE SIGNAL GENERATOR TC PROVIDE 27.185MHz, 1KHz 30% MOD, IuV RF INPUT.
PLASE THE CHANNEL SELECTOR IN CHANNEL 19 POSITION,

2-2. ADJUST L101,L201, 1202 FOR MAXIMUM AUDIO OUTPUT ACROSS THE 8 ohm DUMMY LOAD
RESISTER, THIS ALIGNMENT SHOULD BE PERFORMED BY GRADUALLY DECREASING THE SIGNAL
OUTPUT SIGNAL TO A MINIMM LEVEL REQUIRED FOR TUNING TO AVOID INACCURATE ALIGNMENT
DUE TO AGC ACTION

3. SQUELCH CIRCUIT ALIGNMENT

3-1. SET THE SIGNAL GENERATOR TO PROVIDE 60dB, 1KHz, 30% MOD ANTENNA INPUT.

3-2. ROTATE THE SQUELCH CONTROL IN FULL CLOCKWISE DIRECTION.

3-3. TEMPERARILY ADJUST VR101 FOR MAXIMUM AUDIOQ OUTPUT, AND NOTE THE AUDIO OUTPUT LEVEL.
THEN ADJUST RV550 SO THAT AUDIO OUTPUT JUST APPEARED.

3-4. NEXT, REDUCE THE ANTENNA INPUT SIGNAL LEVE TO 800uV-4000uV AND MAKE SURE THE AUDIO OUTPUT
DECREASES TO ZERO.

3-5. REDUCE ANTENNA SIGNAL INPUT LEVEL TO ZERO, AND ADJUST THE SQ CONTROL UNTIL
THE NOISE OUTPUT DECREASES TO JUST DISAPPEAR,




2. VCO VOLTAGE ADJUSTMENT

SELECT THE OPERATING CHANNEL ON CH 1.

CONNECT DC VOLTMETER(14) BETWEEN GROUND AND VCO POINT (BETWEEN RS16 AND R608).
MAKE THE SET UNDER TX MODE. '

TUNE THE VCO VOLTAGE TUNING IFT L601 TO OBTAIN 2.0 V READING OF DC VOLTMETER.
CHECK THE VOLTAGE OF CHANNEL 40 WHETHER THE READING 1S IN BETWEEN 2.5 T0 5.5 V DC
UNDER RX MODE.

REMOVE DC VOLTMETER .

3. TRANSMITTER ALIGNMENT

3-1. CONNECT THE RF VOLTMETER (13) ON THE BASE OF Q704.
TRANSMIT ON CHANNEL 19
ADJUST L701, L702 FOR MAXIMUM READING ON RF VOLTMETER .
REPEAT AS NEEDED.
REMOVE RF VOLTMETER .
3-2. WITH THE RF POWER METER READING ON RF WATTMETER (5).
REPEAT IF NEEDED. )
3-3. REPEAT STEPS 1 AND 2 IF NEEDED.
3-4. OUTPUT POWER READING ON RF WATTMETER (5) SHOULD BE FROM 36TO 4.0 W
IF POWER EXCEEDS 4.0 WATTS INCREASE R711 TO REDUCE POWER AND REPEAT
ALIGNMENT AGAIN. '

4, FINAL CHECK

IN TRANSMIT ON ALL 40 CHANNELS

4-1. OUTPUT POWER SHOULD BE FROM 3.6 TO 4.0 WATTS .

4-2. FREQUENCY SHOULD BE WITHIN +400 Hz OF CHANNEL CENTER FREQUENCY .

4-3. STRENGTH OF SPURIOUS SIGNALS AS OBSERVED ON SPECTRUM ANALYZER (10)
SHOULD BE LESS 60 dB THAN THE TRANSMITTING FREQUENCY.




FCC ID: BBOHH28

APPENDIX 7
CIRCUITS AND DEVICES TO STABILIZE FREQUENCY

All 40 channels of transmitting, and receiving, frequencies
are provided by PL!, (Phase Locked Loop} (IC501) circuitry.

The purpose of the PLL is to provide a multiple number of
frequencies from a VCO (Voltage Controlled o©Oscillator) with
quartz crystal accuracy and stability locked to crystal
oscillator reference frequency.

The reference crystal oscillator frequency is 10.24 MHz.

CIRCUITS AND DEVICES TO
STABILIZE FREQUENCY
FCC ID: BBOHH28

APPENDIX 7
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FCC ID: BBOHH28

APPENDIX 8

{rouit . ¢ spuri Radiat]

The tuning circuit between frequency synthesizer and final
amp Q702 and 3~-stage "PI™ network C718, €719, L711, <721,
L712, €725, (€722, L713, €723 in the Q704 output circuit
serve to suppress spurious radiation. This network serves
to impedance match Q704 to the antenna and to reduce spuri-
ous content to acceptable levels in the frequency synthesiz-
er.

circuits For Limiting Modulati

A portion of the modulating voltage is rectified by D401
which controls Q403 and Q404 to attenuate the mic amp IC401.
The resulting feedback loop keeps the modulation below 100
percent for the inputs approximately 40 dB greater than that
required to produce 50% modulation. The modulation attack
time is about 50 mS and the modulation release time is about
300 nS.

circuits £ L niti

During factory alignment, the series resistor of TX power
amp Q704 is selected to limit the available power to slight-
ly 1less than 4 watts. The tuning is adjusted so that the
actual power is from 3.6 to 3.9 watts. There are no other
additional controls for adjusting the TX output power.

DEVICES AND CIRCUITS TO SUPPRESS
SPURIOUS RADIATION AND LIMIT
MODULATION

FCC ID: BBOHH28

APPENDIX 8




LC7185-8xxx

CMOS LSI

ErR PLL FrRequency SYNTHESIZER
AND CoNTROLLER

‘ Overview
This 2Z7MEz band, PLL frequency synthesizer LSI czip is designed specifically
. for C2 transceivers. The internai ROM car be changed to suit the frequency

specificatiors of various countries (hence the 8o desigzation),

The. LC7185-8xxx incorporztes PLL circuitry znd a cortroller for CB applica-
ticrs on & siagle CMOS chip. The cortroller handles the PLL circuigry
frequency detz ROM, chanpel Preset/reczl) RAM, znd LED displzy drivers. Té
2lso supportis channel scan, chanrnel preset/reczll, and emergency channel calz.

Peztures
g - 4 built-in prograrmable divider for the 16MIz vCo
= - Transmission 4s inhibited when the PLL is u-lockad (degitzl lock monitor).
- Direct chzonel 9 or 19 selectiop {sliding switeh) :
+ L T-segment, Z—character LID display
n

T-3e
. "PL" is displayed in public announcement zode.
tput beep-tone copnirol circuiiry )
0 5 chznnel settings can be stored in memory.
.« 4 x 3 xey matrix implerentation v

L)

The apohcanon cwewl diagramy Ca=e Outline 306 -I—D3 CSKNIC

n
and crcul constanis heren are (unit: )
ncleded a3 a0 examokt and B ot
b x

Provoe No Qubinlet iar
Berigning powpment 10 be paiaiabaiafislalisialalslal o Nalel

mass-pfoducad. .
The wformanca haren
‘beheved to be accwale ang -
fehadie, Howevar, no .
FESDANALERIY 13 2SsuTed by - . ) ‘UUUUHUUUUUUUUUU
SANYO for st use; nor 1or amy | — ! . & {
inlrngements of paients or TR B 771 ﬁ .
othar rgnis of thrd pariws . ]
v_-ﬁach MPY remsdt (rom s ue, . 0 1 ]

L

O ' 1

A% Y
. 1 .
X ) 178 SANYO: DIP30s

)

g —

for— 10 . 16 ——-]

gyma

h B |

+ Specifications and informaton herein are subject 1o change without notce,

e B gyl sl »,




LC7185-8xxx . &

K11 Xi2 K!3 Ki4 Kol

KDi-! KG3

Pin Descriptions
TY: Trensmit/receive select
BOLD: Hold mode select
TNIT: Reset line
TEST: Test point (input)
VDD’ §S1’VESZ' Power supply -
PIN: rogrammable -divider Ainput
XIN,IOUT: Crystal oscﬁllator input,
.-y - ... output {e.g. 10.240MEZ)

TL:
PD:
NC:

Unlock deﬁected'output
Charge pump ocutput
NC Pin

{ X 3 KEY HATRIX l o
IRTERFACE - "?
L} _-_’.? ¥
———*_CF sC
w O— .
CONTROL K ) 5D
ROLD DISPLAY | .
: LOGI ¢ st
IRIT e DRIVER .
L
-
woe AL 1D .
— ¥
oo s PLL |
) ) L >0
Vo (l)——f HEMORY ¢d DISPLAY / p2
vss1 O— RAR ROA | R A Ol Vie 2
e m — 7T
| | PROCRAMIABLE p.
PIN O——if "
ﬁ ] LIMLES PRASE P’
DET.
] — - 1 UNLOCK
L1K REFERENCE DIVIDER ) S pet
- = TIKING GER. é
XoUT L 1’ Ke
—y N
S A
Bzzp w

SA to SG: Segment drivers (for display)
D1,D2: Digit output {(for display)

En

K01 to 3:

to bU: Key ipputs
Eey scan outputs

RETEP: Beep-tone control output
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LC7185-8xxx

pin Assigoment: DIP30S (shrink) package

ss [ : 3g T
st [2] ERRE
sc (3] g vesn
s - (4] EERRL
st 5] 25] HoLD
st [5] 23 THIT
? ss " [1] 24 Ve
p1 (8] 23] PN
02 [3] 22} TEST
[ 21 vz
xiz [} E_E_) XN
ki3 (12 "1__9] xqu;
xie [l 18] (u——i.>
xot |14 17)  BEEP
xoz (13| 15] ko3
I
top view
T

171857715




LC7185-8xxx

Key Matrix L ) : |
K2 up cifs :"
/L Dy ki1 1O
\T/ L/ b, :
H3 DN . CH
£ AN M ’ > K1z ti
\T/ L/ o,
L] ME A
TN T . P ,
\.)/ N ¥ 3 > K13 | >~
M5 Kl HCDEL/2
A (D A K14
\1/ N = ” (%
i? : I i
Xa3 b Xo2 KXol
: | ‘ s S
CE9: Emergency CES select
CE19: Emergency CE19 select
AP PA: Public announcement display .
- - dmvee—-= MODE 1/ 2t Display mode ' . ; i
... UP: Chanpel up/scan )
" DH: Chaopel down/scan o i

. M2: Channel memory enable : .

" M1 to M5: Chznnel memory recall o
UP/DH/HME/H1 to M5: Momentary switch lﬁ
CEG/CE19/PA: Sliding switeh i
MODE 1/2: Diode

|
|
i é@ Display Configuration (Commen anode/7 segment) - !

TYYY .
-
=
Q
o
L)

Yee $ J :
o : .
o — ] |
, N R
] 1| 0 YYYYIYY |
ok T
2:1 2c 1=l - tlc t he d ¢ b 3
. 2d ] . 1&
g '--_, - lscls:“s:\sulsclssln
> n||1;|1f|1e|1a||¢|,\,‘1.
i \--f[‘\ 7 .
| D201 SGSFSISDSCSBSA . e | fzrfeefoafee | | 2|

- - . - - - .
s . -
v - F - .
- - . >




LC7185-8Bxxx

" Pin Description

[Pin Name|Pin No, Type [ Description
K E:ansmit/receive select
—_— TX="Q" ... Transmi =t ..
i 30 O—-d{>— . ransmit, TI="1 Receive
Hold mode select
HOLD="0" ... Bold mode select
—_ o—{ LI
7 6 1 Normal mode select
_ Reset line
I FLE L
TRET 25 E}————€:>———- INIT .O' Reset
Test point (input)
0O E> Tie to ground or leave floating
TEST 22 §
7
) ‘Power supply (+)
VoD 24 Normal mode: 5.0 to 8.0V
Hold mode: 23.0V
Vego | 21 | |Cha_nne1 display LEZD driver Ground
Programmable divider input
r*“*-w 150m¥rms min
PIN 23 E}___Ti:>p——__ Eo0ld mode: Programmable divider s disabled.
Crystal ocacillator
- " ] Frequency: 10.24MHz
XIN 20
. E—-[—_{'_}-—-— Eold mode: Oscillator is disabled,
X0UT 19
o
A Charge pump output from the phase comparater
‘ . Ty is obtzined by dividing the PIN frequency
input by ¥ (programmable divider value)
_ I . . 'fg i3 the reference signal (reference divid-
PD 27 er output)
fy>fyg or leading: Positive pulses
] -fv<fR or lagging: Negative pulses
fvzfn and phase matched: Eigh impedance
nr Eold mode: High impedance
'V£é1. 28 . . PLL circuit and controller Ground
NC - 29 T . No—conhectién
B ‘:j Dnlock detected outputl
SN . Low level: See Unlock Detected Output (UL) for
T | 18 ——{ detail.
. . Open: Locked
T -

Continued on next

paze.




.LC7185-8xxx

Continued from preceding page.

Pin Name|Pin No. . Type L Description
Beep-tone control output
Open: See Beep~tone Control Qutput for detail.
BEEP 17 l Low level: Hold mode
brra
SA i Segment drivers for the display
(Common znode/7 segments)
to to ——{ é
sG T mr '
Digit output (150Hz) for the display
D1 8 (Common anode/7 segments) e e S
1 Hold mode: Tr goes off.
B2 9 1
i
ET1 10 . Eey inputs
) [}a_ﬁm_{:>__—- Input from the key matrix
to to ? ’
£T4 13 "
E01 14 : , Key scan output (TSEz)
to to {:; — | Qutput Fo the.key matrix
GBold mode: Low (scanning stops)
K03 16
Cperation

(1) Channel selection {up/down)

pressed and deactivated 25ms after the key is released {(see diagram below).

é the unlock detected line (UL) is asserted (low) when the UP (or DN) key is
:

)

The beep-tone coatrol line (3ZEP) is asserted {open) for 50msec after each
new chazppel is selected (see diagram below).
1} Mznual scarpning (up/down) : .
Pressing the UP key increments by one channel and pressing the DN key
decrements by one channel. )
When scapning reaches the end of the band, it automati¢ally wraps around
to the beginning.
2} Auto scanning (up/down)

Eolding tbe UP (or DN) key down for 500msec or longer starts auto scan-

* ping. For both up and down scanning, each channel takes 100msec to scan.

. ~ . r -
UP/DN Loy ——d - BAND EDCE
y e——— 50088 ————> he— 100as

v
Chasel gElf R & x as? x m i X 5
n.s.zta TA‘.-.FE:EOR“ up:f’lUUL JU" ‘L““
. . o —_— 1'€— FET Y

_ R | | Teemrensemerennsns
o OPEN -

e
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LC7185-8xxx

(2).
"If the CH9 ¢r CE19 switch is turned on, the LCT185 does the foTlowing
. "Stores uhe value of the previous channel

(3)

®
e

PA Switch

Crannel ~CH PA x CH
{Display) a n

L

Select ng an emergency channel (CH9/CHIQ)

. Asserts the beep-tone control lipe for 50msec

. Disables the UP/DN, M1 to M5, and ME switches

. Causes either "9" or "19" to blink on the display

. Leep the emergency channel open until the CH9 or CH19 switch is turned
off.

After the CE9 or CHi19 awitch is turned back off the beep-tone control line

i3 asserted for 50mseec and the LCT185 reopens the previous channel,

Note the CH9 has a higher priority over CH19. Aa & result, if both switches

are turned on, CH9 will be opened.

As shown in the diagram, the UL line is asserted for 25ms after the CHY or

CH19 switeh is turned off or on.

CHS/CH1Y
Switch

| H -

1 |
Channel )( CHO/CHIS Aj( c4

! —_ 50=

e B

g53o l OPEN 0PZK i l

i —> b= 2305 ,
T . 3 ‘ | |
t LJV Lock: Open

Public Arnouncement {(PA) mode

When the PA switch is turned on, the LCT185 does the following:

. Stcres the value of the previous channel ,
~ Disables all keys v
", Causes "PA" to be displayed '
. Stays in PA mode until the PA switch is turped off. }
When the P4 switch is turned back off, the LCT185 leaves PA mode and reopens :

the previcus channel. o
Ls shown in the diagrazm, the UL line is asserted while the PA switch is

turped on.

| | | !

T, - -

(=]
o
"
-
.
1
B
i
!




LC7185-8xxxX

..._._,_‘.

i (4) Transmit/Receive Selection 13

Whep the TX line is asserted, the LCT185 enters

TX
Pin

1.

2..

®

5)

only leave this mode 1if the PA'awitch is pressed

vated. o
As sbown in the diagram, the UL line is asserted

is asserted or deactivated.

TX mode.  The LCT185 will

or the TX line is deacti-

for 25ms after the TX line

i

nx_f X RX
HODE MODE MODE
-e-{l-(— 23m3 e &— 23ks
| ’
Loglk: Open

Chznnel Preset/Recall Facility

The LCT185 zllows up to 5 channels to be preseti
. After a reset, M1 to M5 are aszigned to CE33.
Recaliing preset channels
to MS5)* to which the charnel was previously a3s
. Presetting channel (assigning keys) are covV
There are two different display modes as shown
Mode 1 (without diode)
Fach time a key is pressed (e.g.

Example: Display E l — | 5

Key‘

Mode 2 (with diode)

(2zsigned to M1 to M5).

L preset channel 1is recalled by pressin5~bne of the preset memory kevs (M1

igned.
ered in the next section.
below.

M1), the new channel is displayed.

Each time a key is pressed (e.g.

ed for 400msec, then the new channel is displayed.

M1), a key mnemonie (e.g: "P1") is display-

Eﬁample: Display

Key

2| — Pl — 15
{00c1s

.
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LC7185-8xxx

3.

St

Presetting channels o
Presetting a charrnel is dobne in the fcllowing way: .First select the channel
to be preset, then hold down the ME key and press the preset momory key (M1

to MS5)F to which you would like to assign the current channel.

(6)

o
e

In the following cases, a channel will not be presei:

9 seconds elapse after the ME key is pressed and one of M1 to M5 is
pressed. '

Emergency channels CH9 or CH19 are currently selected

The TX line 1s zsserted.

The PA switch is turmed on (PA mode).

. The HOLD line is asserted (hold mode).

There are two different display modes as shown below.

Mode 1 (witbouit diode)

The current chacne) is displayed throughout the preset process.
Exarpie: Display | § ——— | g

fe) 1)

Mode 2 (with diode)

When the ME key i3 held down, FPE" is flashed on the display. Once a
preset memory key is pressed (e.g.-M1), the key nmpemonic (e.g. "P1") 4is
¢displayed for LOOmsec before the current charnel is redisplayed.

—

Example: Display |§ ——> RE — Pl — | §

Key . . {00uscz

# Yogte that Lf two or more keys are presééd 2t the szme time, priority is
zssigned as follows:
: MI>HM2OM3I>MUCHS

Beep—tone Control Qutput

After each of the following events, the EZZP line is asserted for 50msec:
L reset (e.g. battery replacement)

Any key press assoclated with the channel menory

. iny emergency charnel switch activation

. A new channel 1s selected.

. Leavinz bheld mode

-

{7) Unlock Detected Output (TLY L

In the following cases, the UL line is assefted for the duration indicated.

2,2 wsee min

e e S e

Phase d;ffgrence l | AJ_] J_1 AAJ_] l [

| ' ' [ -

GPEIN . ) L.E———-- fasce ——-—%-{

- i l

-

. When the phas&ﬂq;fferénce between the programmable znd reference divider
outputs exceeds 3.2usec. The TL line is held low for 6msec after the last
out-of-range phase sample is detected, 23 shown below.

“i1ptopr a new tracamit/recelve or chanpel selection. The UL line 1s
asserted for 25msec.

Wpile the PA switch is turned on.

TrTI82 nsac

P T
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. LC7185-8xxx

(8) Eey Matrix : :
It is normal té: put diocdes in series with the key scanning lines.to avoid
. creating a sbort with the output lines..
* But K01, EQ2 and K03 lines deon't need diodes.

RONP
X01,X02,K03

RONN

RONP'HONN: OX impedance min typ mex [kohm]
i Rowny 30 50 70
o KI1 KIZ, = ™~
oo HE D
j , % RPdh’ 30 50 70
§ rir
ER : ¢
;J RPdR: Pull-down resistor
& |« | ue _- K1
) i | oed8 i
E::':. \.i./ \_l_/ >| ’ [ — % D
24 %3 DN cu1g Kiz rmm
TN T 1 o
= Vo Te & mio
= 1 HE X13 sr
2% T 7™ 1+ | PA —
/’r\HS ﬂl.\ﬂl w1 | NODEX K'__I__( Vrrd
o -~/ - L) Y — ] >—
N X §
=N (! "
——-1 = _.
m
A
I"!:'_’ (i}
——]IV— Lt
)
4
.'T: KIE?
.-CZL
N -
- ez )
‘—/.'-‘—- !
{;;_-"""
- - - ‘.’t/
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LC7185-8xxx

Bold Mode
The LCT7185 enters hold mode when the EOLD line is asserted In this mode, the

cbannel preset/recall RAM 13 not affected

(1)

(2)

System status

The LC7185 will remain 1n hold mode until the HOLD line is deactivated or a
reset occurs (INIT line is asserted). The programmable divider, crystal
oscillator, and reference divider are all inhibited. Signa) output levels
are shown .below,

PD: Bigh impedance

OL: Vgg (ground)

D1, D37 High impedance |

BEEP:

K01 to 583 V

When the LCT185 leaves held mode, the previously selected channel is
reopened.

Reset

To reset the chip, assert the INIT line,
Keset state:

. CT9 i3 selected.

. Preset mepory keys are all set to CHE33.

Linear circuit

) POUZR  ACC
— SU SU
HOLD [ —{RzG. — o o
gy
Yo [t : REG.
—_ g
Lsl ; 5 ~8Y BATTEZRY L
a -
TRIT = =
= T
nr nr
Yeg :;—-I
7

"Timiﬁé Requirﬂments fé;.ﬁald_Hodé'

Vs -
o HOLD )76, Omsece P2 0msec
st NorsaT sode )<'_ ; Hold mode )( Nornal mode

T

T e e —
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LC7185-8xxx .

(43

.VDD must remain at 5.0V or higber (crystal oscillator requirement) for
6.0Cmsec (t HOL ).after the BOLD line is asserted (HOLD<O. 3VDD) After this’

Vpp D2Y 80 as low as 3.0V.

There are ne constraints on timlng when the chip is leaving hold mode.

The signals can be activated in one of two orders.

1) IT BOLD is already deactivated (>0.7Vpp ), the LCT185 leaves hold mode
within 2.0msec after Vpp rises to >5.0V.

2) If Vpp is >5.0V, the LCYI85 enters normal mode within 2.0msec after HOLD
is deactivated.

Reset Timing
1) Reset timing (e.g. battery replacement)

Yoo
5.0y —
1.3y —
Vs
. (=0¥)
t IKIT > 1.0 zsee
Hoﬁe. tLHLT should be greater than F.Ousec.

2) Reset caused by a sudden voltage- (VDD) drop

SOV -

ur

3,0V

Vsg _
{=0v) | j - : <

Note: If Vpp drops momentarily down to less than 3.0V and rises up to
more than 5.0V (t>1.0usec), a reset may be generated.
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Frequency Table (U.S.A.; LCT7185-8750) f .

&

e

RX (TX=1) TX(TX=0)
CHANNEL FREQENCY —
(MEz) N Fve N Fvco
1 26, 963 £508 L. 18.27 303 13. 4825
2 26. 975 6512 16.28 £395 13. 4875
3 26. 985 £3516 16. 29 5367 13, 4825
4 27.005 £524 168.31 5401 13, 5025
5 27.015 £528 16.32 5403 . 13, 5073
) 27.025 6232 18. 33 5403 +13.58125
7 27.035 g£z35 16. 34 5407 13.5175
8 27. 025 344 1€. 36 5411 13,5275
g - 27.065 _ B548 oIl 18. 37 5413 13, 8325
10 27. 075 623 185. 38 5415 13. 8373
11 27.Ce3 gzz5 14. 329 - 5417 13. 5423
12 27.103 €354 18. 41 5421 13,2325
13 27.113 - EZ88 16. 42 5423 13,8573
14 27.125 .BZ72 15, 43 3423 13. 5525
15 27.135 6578 18. ¢4 5427 13, 25753
15 27.1:535 E584 16. 458 431 13.5775
17 27.183 €338 16. 47 5423 13, 53253
18 27.175 €262 18. 4§ S423 13,2875
19 27.1&5 £Z956 10. 48 £437 13,5823
20 27,205 8504 18. 21 544 12,8025
21 27.215 6608 18. 52 5443 13. 6073
22 27. 225 6512 1a. 33 5443 13.6125
23 27. 255 6324 16. 56 5431 13,6273
4 27.235 6516 18. 54 447 13.8175
25 27. 245 6820 18. 25 5449 13. 6223
25 27. 285 EG28 --.. 18.37 5453 13. 68325
27 27. 275 6c32 18. 38 5455 13,8375
- 28 27.285 6536 16.2 5457 13. 6425
29 27.285 6540 18, 60 S439 13. 6473
30 27.305 bod4 1E. 61 5461 13. 8525
31 27. 313 55648 18. 62 S48 13, €575
32 27. 325 6832 16. €3 S4E5 13, 6825
33 27, 335 6CZ6 16. 64 5467 13. 66735
34 27. 345 8560 15.E5 54§83 13.6725
23 27, 3=% 6554 18. 65 5471 13.8775
38 27. 385 6358 16. 67 5473 . 13.8823
37 27. 375 E672 16.68 5475 13.8873
38 27. 383 6575 : 15.E9 477 13. 6925
a9 27. 398 6630. 16.70 5479 13,8575
40 27.405. | 6384 15. 71 5481 13. 7025
L Yeo (TX)=RF=2
Veco (RX)=RF~-1 0.6 85MHz (IF)
CH1:Veo (TX)=26.965+2=13.
. Yeco (RX)=26.965-10.958 27
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T LC77185-8xxx

Tlectrical Characteristics ' o o o a3

" Absolute ‘maximum ratings-at Ta:ZSOC,Vss=0V " -

- Vgg=0V min typ bax unit
Supply Voltage Vppmax YDD_ . -0.3 9.0 v
Input Voltage - Voy(q)max 50LD,TX -0.3 15 v

. VIN(a)max Inputvpins octher -0.3 VDD+0.3 v
than V¢ max
Output Voltage Vo(1)max SA,SB,§HE§B,SE,SF,SG, -0.3 15 v
p1,b2
Vo(2)max UL,BEEP -0.3 15 v
VO(B)max PD -0.3 Vpp+0.3 ¥
vocu)max Output pins other -0.3 VDD+0.3 v
than mentioned above
Output Current Io(y)Bex sk, SB,sC,sD, SE, SF, SG 0 30 . m4
Zo(z)max El,D2 10 mi
IO(B)max UL o] 20 paly
-O(u)max RETP 0 10 i
Allowzble Power Dissipation Pe max (Ta<85°C) : 250 ¥
Operating Temperature Topg - ~40 +85 ©c
torage Temperature Tstz ‘ -55 +125 °c

Allowable operating conditions at Taz-40 to +85°C,Vge=0V

_ Supply Voltage 5p . 5.0 g.0 v
S omER.level Input Voliage VIH(1) HOLD,TX 0.7Vpp 12 Y
o ) Ve INIT - 3.0 v v
IH3(2 DD
. ' vzagqg KI1,5I2;KEI3,EI4 0.6Vpp Voo v
.-HL'nLEVEl Input Voltage VIL(;) ;OLD,TK 0 O.BVDD i
v INIT 0 1.5 ¥
IL(2
vILEB§ £11,£12,KI3,E1% 0 0.4Vy, ¥
Output Voltage VouT(1) sS4, S8,sC,s, 82,87, 3G, o 13- v
D1,D2
Input Frequency f+ YIN(sine wave, 1.0 10.24% 15 ME=z
) i capacitor coupled) ,
Try(2) PIN(sine wave, 10 30 Bz
. - capacitor coupled) '
Input Amplitude v XIN(sine wave, 0.5 1.5 Vrzms
;N(1) capacitor coupled) _
Vin(2) PIN(sine wave, 0.15 1.5 Vroms
capacitor coupled) _

Required Oscillating Irtal IIN,XOUT(CIgSOOth) . 5.0 10.24 15 MEz

Frequency L — |

Fiectrical characteristics at under allowable operating conditions

Inrternal Feedback RE(1) XIN 1.0 Mohkm

Reszistance RE(2) PIN . 500 kohn

Pull-down Resistor Roay EI1,£12,KI3,KI4,TEST 30 50 70 kohm

mye_[evel Input Current 10e 50D ,TX Vo=127 5.0 ud
< IH(1) = I

“**351 - 113(3) XTN ' vlszD . 20 LA

EIE(H) PIN VI=VDD . Lo ui

Continued on next page.
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»
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pad

Continued from'precediﬁg page.

npn_Level Input Current

ngr_Level Output Voltage

* np e _Level Output Voltage

Output Leakage Current

npgn_fevel Tristate
Lezkage Current
npn_Level Tristate
Leakage Current
Supply Current

IO

\
(1)
I1L(2)
I1.(3)
Irp(n)

Vou(1)

Yor(2)
VoL(1)
VoL (2)
VoL (3)
VoL ()

Voo rc
oL(5)

VoL(6)

LoFr{1)

o4

S min typ mex
HOLD,TX, V=V 5.0
INZT vi:vgg 5.0
XIN vi=Vss 2.0
PIN Vi=Vgs : 5.0
¥01,K02,K03 LO=1mA vDD VDD VDD
-2.0 ~1.0 =-0.5
PD IO=1mA VDD-1.0
X01,%02,K03 Ij=20up 0.6 1.0 1.W
PD IO=0.5mA 1.0
BEEP IO:EmA 1.0
st ,s®,sc,sD, SE, SF,SG 1.0
IO=20mA
_D_1:D2 I-O:Sm-ﬂ 1.
UL Io=10mh 1.
s.,Ss,sc,sb, SE, 57, 56, 5.
D1,D2 V=13V
UL,EZZP V=8V 5.0
PD voszD 0.01 10.0
PD VG:VSS 0;01 10-0
Norzal mode 10 15
#1(PLL operates) :
Hold mode Vpp=3.0V 5
#2(menory backup) VDD=B.OV 15

£q sz(2)=ZOHHz(PIH)
VIN(2)=0.15Vrms
x':§5310.2n0H5z
TY-HOLD=INIT=Vpp
Other imputs=Vcg
cher outputs=cpeln

BOLD=V
s3
sz AL:VDD
ther inpu:s:VSS

Other outputs=opel

2

[a ==

unit
ul
uh
ul

o <t g

o]

ul
nA

2¥.1
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FCC ID: BBOHH28

APPENDIX 10

FINAL RF AMPLIFIER DATA SHEETS

FOUR (4) PAGES FOR 2SC2078 FOLLOW THIS SHEET

FINAL RF AMP DATA SHEET
FCC ID: BBOHH2S8

APPENDIX 10
ws\cobhh28.TC
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KELC  SEMICONDUCTOR KTC2078

‘€4 ELECTROMCS CO.LTD. TECHNICAL DATA EPITAXIAL PLANAR NPN TRANSISTOR .
. .
B3 TRANSCEIVER TX FINAL AMPLIFIER APPLICATION. / X
F TRANSCEIVER APPLICATION. .
" i
SATURES e T
Recommended for Output Stage Application of * '—13-1;@- -} : r
\M 4% Transmitter. - . I YT =T
ligh Power Gain. ; I YT
iide Area of Safe Operation. : : ;::w !
l_ T | t o
- = |= ill I l T 40 e
— i.._' H - 6 | 13 W8t
AXIMUM RATINGS(Ta=25T) t_f_‘h__'_: 3 B N
CHARACTERISTIC | SYMBOL| RATING | UNIT E,t,f— ST i
. < ~ N 3 o [
— 1 » (R
oliector-Base Voltage i Veeo 80 ! v - “_r_—i. ; |I, \ - F ] X
; ‘ i i .1 ok T r =
allector-Emitter Voltage i .l : ; . l_:___ e 3
- ! Ve 7 80 i v 1. ma¥C L ()
(RB!—SO Q ) ! I : " . 7 COLLICTOR (MEAT FINK) [E: :r::
g_'-%tter—[iase Voltage [ T 4 v R
. sllector Current i Ic ‘4 A
. TO—-220AB
aitter Current % Ig -4 | A
ol lector Power Dissipation |
]
(To=25T) | Pe 10
) 1 '
unction Temperatuse :‘ T; I 1560 | T
torage Temperature Range i Tate |-55-._15()i T
ECTRICAL CHARACTERISTICS (Ta=25T)

CHARACTERISTIC SYMBOL TEST CONDITION MIN, TYP. MAX, UNIT
llector Cut-off Current - lceo Vea=30V, I¢=0 - - 10 HA
-enkdown .Col lector~-Emitter Vierycen {lc=10mA . Ree=500C . 80 L - v

. . se ;’Emitter-ﬂase V(an:ao‘ Ie=1.0mA, Ic=0 - -4 - - A
" Current Gain hre Vee=5V, 1c=0.5A 100 - 200
1lcctor-Emitter :

v = = - -

‘furation Voltage lexteat) |1e=3A. 15=0.34 1.5 v
ansition Frequency ' fr Vee=5V, 1c=500mA 100 - - Ml
'llector Qutput Capacitance Con Ves=10V, 1e=0, f{=1Milz - 10 - pF
‘tput Power  (Fig.1) | B Vees12V, Pi=0.3W, f=27MHz | 4 | - - ¥

Fig.l P.  TEST CIRCUIT Cy:~—100pF, Cz,CJZ"—ISOpF, Cy:~—300pF, CsTIOUOPF

- Cs:0.014F, R:2500Q
R SR .__;!‘__’};: . L;:0.8om¢ UEW,7T.8mm I.D L;:0,8mm @ UE¥,5T.8mm I.D
reson] | LS L I Jr-son  Lat0.8mm g UEW, 10T,Bum I.D RFC:0.3Smm¢ UEW,17T,5mm 1.D
ok L el L TR
L A




KELC SEMICONDUCTOR KTC2078

‘LA ELECTROMCS CO.LTD. TECHNICAL 'DATA EPITAXIAL PLANAR NPN TRANSISTOR .
_‘ ‘
B TRANSCEIVER TX FINAL AMPLIFIER APPLICATION. / \
F TRANSCEIVER APPLICATION. n
EATURES g
fecommended for Dutput Stage Application of * 5,
\M 4¥ Transmitter, —
ligh Power Gain. ;
iide Area of Safe Operation, -
Lr)
N -
AXIMUM RATINGS(Ta=25%C) “ 3
CHARACTERISTIC | SYMBOL | RATING FuniT _ ! S O
i . T~ -
ollector-Base Voltage i Veao 80 l v - Tg?i : ‘ij_‘ o n
- ‘*‘;ﬁ'—r-'-":*'"'n T (3
o ;‘E;_?tor-Eml tter Voltage i o : i r T T
= I Ve 7 80 v ) Base a
(Ru:so Q ) H " , . ¥
i + . i T CoLLECTOR {HEAT TINX) T Th Wil
Ai1tter-Base Voltage i Veso 4 , \' 3 LusTTER —
allector Current ! Ic 4 A
; TO-2204AB
nitter Current IIe -4 A
ollector Power Dissipation |
w
(Te=251T) | Pe 10
anction Temperature ; T; 150 T
‘erage Temperature Range I' Taty ,-55—-150; T
.ECTRICAL CHARACTERISTICS (Ta=25T)
CHARACTERISTIC SYMBOL , TEST CONDITION MIN, TYP. MAX . UNIT
i
llector Cut-off Current - Icpo Ves=30V, I.=0 - - 10 UA
e wn lCoIlector—Emitter Viaricen Ic=10mA, Ree=50 0 | 80 A - v
A JEmitter-Base _ Viseso {1e=1.0wA, I.=0 . -4 - - v
' Current Gain _ hre Vee=SV,  Ic=0.54 100 - 200
11 ector-Emitter ; h
‘furation Voltage Yertean) 1e=3A, 150, 34 - - 1.5 v
‘ansition Frequency o fr Vee=5V, 1c=500mA 100 - - Milz
llector Output Capacitance Can - Veo=10V, 1:=0. f=1MHz ' - 40 - pF
'tput Power (Fig.1) | m Vee=12V, P\=0.3%, [=27MHz | 4 - - ¥
Fil 2 TEST cIrcuir Ci:~100pF, C,, Ca: ~150pF, Cy: ~300pF, Cs:1000pF
Cs:0,01uF, R:2500
_ Gy é ] 3 L . Li:0. 8mm ¢ UEVW. 7T, 8ra I.D L;:0.8nm ¢ UEY, 5T, 8mm I.D
,‘.,,:, d [ L L_:a I -"1.-5*"’ V30, Bom ¢ UEW, 10T, 8am 1.D RFC!0.35mIIIf5 UEW, 17T, 5om I.D
- Fy™ -
LF 'é !:."L ’i:"ﬂ C.: . N
L e A

KEC T e



KTC2078

QI
NOIRIVDY M1/

HOLIDY(Iv)
AQLSISHY
SNMALL .m..c Tl unugg TN UAda0) LLLV I ug @litugg

SN w: AN AIda0) Qv ug UGG 3802 ALIYMAL Him NHITIOA euring-g

SN, ‘u__.: BRI UAAI0) (LY ng PUIYD uag) LRI LM NIIHOE wurugg -

SNUNL 2 mam aunuRg0 ‘anon RNALTH kX TR NIgaog swuiyp :

| SHUML 4 'man MUIB00 "3u0s JLRMYAL 1Lim NIFROg ey .

SNUOL O "Man ~ewwzg
{o¥o.1,) MOQr-vegL gy

€.y
Paay

Iy
Pty

~

ABCI
~ Tuu.
O A
St 52
] 0 y 1" !
WOV ¥ Mg = e & ——
o o . K
QL _m- i
9 - e
It itk 77174 . m nl. e \..u\\\ .m.u J.l Fit/g I/4 m\ﬂe_ L 177774 i
_ g 1514 e fdom , S -H.w\.m o AUIOG |
TS Ge =8 il SF [ LT Sy TESESy =Hig 4
& I JR s dnzeno _.m ) I:.* R R
— i E [ N
. S A w.u ;J hi:J 1 ._1.% ~ = Juos =y
V08 =T g—t e b mﬁ CI ~[}-i— d W-. e e Jﬂ MT —i—{|—¢
(42)mp =9 M Adooz T adoor ~ e v gy N 49002z

BLOZILN " 9001y 1GTEL

LINDYID WANAISNVUL Wy LOdLNO mi “lNleg zany

o0 -

S e

272




N CuRRENT GAIN hy,,

o
Q
(=3

500

it '
' |I J”“" ! ' COMMON EMITTER
Vg nS¥

TITHT T
| INEHIT . Ililj:l

VLT T 17100

100

50
30
0.0

1 TG 1 [ '”l"

0.03005 0 -03 05

COLLECTOR CURRENT Ie{A)

| 1]
T T

1]

3

T=1MH;

— --ﬂlﬂ_--__ﬂ
_-lim: N,
1T 1177 i T 11T | 1]

5

b ()

OUrpeey 1w

COLLECTON PowkR DISSIATION

TRANSITION FREQUENC, fr (Mitz)

20 F

z 16
AGE v co (V)

-

&
SUPPLY voLT

f'r - Ic

3ooocour;p-§:?m;'j] LT
N "'_____‘____‘?MHHI.'[-’

1000

—
500 i

.01 0.03 0.05 0

COLLECTOR CURRENT | (A}

Pe - Ta
12 H
(1) Te=Ta
10 INFINITE HEAT SINK

{2) NO uEAT SINK

¢ w7 100 12 150 ypg
AMBIENT TE.\IP;._EP.ATURE Ta ("C)

273
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APPENDIX 3
FUNCTION OF DEVICES

HH28

ONE {1) PAGE LIST OF ACTIVE SEMICONDUCTORS
AND FUNCTIONS FOLLOW THIS SHEET

FUNCTION OF DEVICES
FCC ID: BBOHH28

APPENDIX 3




C  SEMICONDUCTORS AND FUNCTION

| .REF. NO DESCRIPTION . RX X REMARK
Q101 KTC38758 RF ATTENUATOR X KEC
Q102 KTC38805 RF AMP X KEC
Q103 KTC3880S 1'ST MIXER X KEC
Q201 KTC3880S 2'ND MIXER X KEC
Q202 KTC38805 IF AMP X KEC
Q203 KTC38805 IF AMP X KEC
Q204 KTA15043 ANL. X KEC
Q403 KTAL5045 X A L C KEC
Q404 KTC38755 X A, L. C, KEC
- Q500 KTC38755 LED CONTROL LED CONTROL KEC
Q501 KTA15045 LED CONTROL LED CONTROL KEC
Q502 KTA15045 LED CONTROL LED CONTROL KEC
Q503 KTA1504S LED CONTROL LED CONTROL KEC
Q510 KTC38755 CHARGE PUMP CHARGE PUMP KEC
Q511 KTC38755 CHARGE PUMP CHARGE PUMP KEC
Q513 KRC110S S0 CONTROL X KEC
@550 KTC3B7SS SO CONTROL x KEC
1553 KTA1504 5Q CONTROL X KEC
Q601 KTC3880S BUFFER BUFFER KEC
Q602 KTC38755 X SWITCHING KEC
Q603 KTC3880S VCo vCo KEC
Q701 KTC3880S X DOUBLER KEC
Q702 KTC3880S X PRE AMP KEC
Q703 KTC1006 X RF DRIVER KEC
Q704 KTC2078 X RF POWER AMP KEC
Q900 KTC38755 BATT LOW BATT LOW KEC
Q901 KTC38755 BATT LOW BATT LOW KEC
Q202 KTC38755 REGULATOR(9.1V) REGULATOR(9. 1V) KEC
Q903 KRALDZS B+ CONTROL X KEC
Q904 KRA102S X . B+ CONTROL KEC
1C401 KIA7217AP X AF AMP KEC
1C501 LC7185 PLL PLL SANYO
1C551 LM386 AF AMP X NATIONAL

#4% MANUFACTURER INFORMATION #*

* SANYO

% NATIONAL

KOREA ELECTRONICS SEMICONDUCTOR €O., LTD.

JAPAN SANYO SEMICONDUCTOR €O., LTD.
NATIONAL SEMICONDUCTOR CO., LTD.
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APPENDIX 4

SCHEMATIC DIAGRAM

ONE (1) SCHEMATIC DIAGRAM FOLLOWS THIS SHEET

SCHEMATIC DIAGRAM
FCC ID: BBOHH28
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FCC ID: BBOHH28

TABLE 1
TRANSMITTER CONDUCTED SPURIOUS

Spurious Frequency dB Below Unmod

Channel MHz —Carrier Ref.

Low High
1 53.930 86 83
1 80.895 75 82
1l 107.860 88 89
1 134.825 95 93
1 161.790 96 26
1 188.755 95 95
1 215.720 93 94
1 242.685 94 93
1l 269.650 91 94
21 54.430 89 86
21 81.645 76 85
21 108.860 20 93
21 136.075 95 92
21 163.290 94 93
21 190.505 a3 93
21 : 217.720 95 95
21 244,935 95 94
21 272.150 93 94
40 54.810 91 91
40 82.215 76 86
40 109.620 89 90
40 137.025 92 92
40 164.430 96 a5
40 191.835 96 93
40 219.240 96 94
40 246.645 92 96
40 274,050 94 91
Required: 60 60

All other spurious were more than 20 dB below required 60 dB sup-
pression.

13




FCC ID: BBOHH28

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 HH28 transmitter were made with a Tektronix 494P spec-
trum analyzer and dummy load located in an open field 3 meters
from the test antenna. Output power was 3.5 watts. The supply
voltage was 13.8 volts. The transmitter and test antennae were
arranged according to OCE 42 to maximize pickup. No external
accessory Jjacks are provided. Both vertical and horizontal test
antenna polarization were employed.

Measurements were made from 10 MHz to 10 times the maximum
operating frequency of 26.965 or 269.650 MHz.

Reference level for the spurious radiations was taken as an

ideal dipole excited by 3.5 watts, the output power of the trans-
mitter according to the following relationship:#*

E = (49 szEt-ll/z

where E = electric-field intensity in volts/meter
P, = transmitter power in watts
R = distance in meters
for this case E = (43.2x3,5}1/2 = 4.4 V/m
3

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

4.2x10% uv/m

H

4.2 volts/meter
dBu/m = 20 Log ;,(4.2x10%)

= 133 dBu/m

Since 1 uv/m -107 dBm, the reference becomes

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.

*Reference Data for Radio Fngineers, International Telephone and
Telegraph Corporation, Sixth Edition.

14




FCC ID: BBOHH28
F. FIELD STRENGTH MEASUREMENTS (Continued)

TABLE 2

TRANSMITTER CABINET RADIATED SPURIOUS
Channel 1, 26.965 MHz: 3.5 watts, 13.8 vdc

dB Below Carrier Reference

Ereguency, MHz (V) (H)
53.930 81 91
80,895 102 102

107.860 160 89
134.825 91 89
161.790 84 81
188.755 95 91
215.720 98 95
242.685 95 94
269,650 93 94
Required: 60 60

Any unlisted spurious were more than 80 below carrier reference
from 4.5 to 269.65 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 S1.2 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
bower attenuator. Measurements were made on Channel 9, 27.065
MHz. No transient keying effects were observed.

15



FCC ID: BBOHH23

G. FREQUENCY STABILITY (Continued)

TABLE 3

Temperature QHLHHIﬁEIEHHQDQ¥¢“HHZ
=-29.0 27.064770
=-19.8 27.064931
- 9.4 27.065018
0.1 27.065059
9.9 27.065061
20.4 27.065035
30.5 27.065008
40.3 27.065007
50.0 27.065050
Maximum frequency error: 27.065000
27.064770

= .000230 MHZz

TABLE 4

Supbly Voltage Qutput Freguency, Mz
15.87 27,065036
15.19 27.065037
14.49 27.065034
13.80 : 27.065035
13.11 27.068037
12.42 27.065036
11.73 27.065039
11.04 (rateq battery end~-point) 27.065037
Maximum frequency error: 27.065000
27,Q§§Q§2

+ .000037 MHz

FCC Rule 95.625(b) Specifies .005% or a4 maximum of + .001353 MHz,
No effects on frequency related to keying the unit were observed.

16




FCC ID: BBOHH28

ADDITIONAL REQUIREMENTS FOR TYPE ACCEPTANCE
(Paragraph 95.669 of the Rules)
The HH28 meets the applicable provision of 95.669(a).

External controls are limited to the following per

95.669(a):

1, Primary power connection

2. Microphone

3. RF output power connection

4, Not applicable, no accessory jacks

5. On-off switch (combined with receiver volume control)

6. Not applicable, AM only

7. Not applicable, aM 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 ac-
cordance with 95,671,

A copy of Part 95, Subpart D, of the FCC rules for the Citi-
Zzens Band Radio Service, current at the time of packing of
the transmitter, must be furnished with each CB transmitter
marketed per 95,673,

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

The HH28 meets the following conditions specified in the
April 27, 1978 notice:

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 P11 integrated
circuits are disabled and not serviceable by the user.

FINAL AMPLIFIER DATA
1, A copy of the final RF amplifier data sheet is included

in Appendix 10.
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FCC ID: BBOHH2S8

FIGURE 1

TRANSMITTER FREQUENCY RESPONSE

1000 5000
ADI0 FREGUENCY, Hz

TRANSMITTER FREQUENCY RESPONSE
FCC ID: BBOHH28

FIGURE 1
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FIGURE 2a

AM MODULATION LIMITING - POSITIVE PEAKS
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MODULATION LIMITING CHARACTERISTICS

Percent modulation as a function of input level
at microphone jack in dBm for 300 Hz, 950 Hz,
and 2500 Hz tones.

MODULATION LIMITING POSITIVE
PEAKS
FCC ID: BBOHH28
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FIGURE 2b

AM MODULATION LIMITING ~ NEGATIVE PEAKS
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MODULATION LIMITING CHARACTERISTICS

Percent modulation as a function of input level
at microphone jack in dBm for 300 Hz, 950 Hz,
and 2500 Hz tones.
MODULATION LIMITING NEGATIVE
PEAKS
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FCC ID: BBOHH28

FIGURE 3a

MODULATION LIMITER ATTACK TIME

REF LEVEL FREGQUENCY TIME/DIV
0.0dBm 26 .9785MHz 100ms
Ll ¥ REF]
+ =10
:3 -2
- -0,

118 Elrtat

F
B @

g
fggf

:h+:l Ll L.} Al L.k L.k L} Ll

Measurement Conditions: 1e dB over 50% modulation level at

950 Hz with 2500 Hz tone, upper fourth order sideband; horizontal
scale 100 ms/div.

UPPER FOURTH-ORDER SIDEBAND
LIMITER ATTACK TIME
FCC ID: BBOHH28

FIGURE 3a
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FIGURE 3b

MODULATION LIMITER ATTACK TIME

cC ID:

BBOHH28
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Meagurement Conditions: lé dB over 50% modulation level at

950 Hz with 2500 Hz tone, lower fourth order sideband; horizontal

scale 100 ms/div.
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c.

NOTE:

FCC ID: BBOHH28

MODULATION CHARACTERISTICS (Continued)

4.

(Paragraph 2.989(c) of the Rules)

Figures 4a and 4b are plots of the sideband envelope of
the  transmitter at low and high power settings
respectively 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 950 Hz, the frequency of maximum
response. Measured modulation under these conditions
was 95%.

The plots are 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
presentation equal to 10 dB per division.

Reference of 0 dBc is unmodulated transmitter power.
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FIGURE 4a
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FIGURE 4a (Low Power)
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D. SPURIOUS EMISSIONS AT THE ANTENNA TERMINALS
(Paragraph 2.991 of the Rules)

The HH28 transmitter was tested in the AM mode for
spurious emissions at the antenna terminals while the equipment
was modulated with a 2500 Hz signal, 16 dB above minimum input
signal for 50% modulation at 950 Hz, the frequency of highest
sensitivity.

Measurements were made with Tektronix 494p spectrum analy-
- zer coupled to the transmitter output terminal through Narda
765-20 50 ohm power attenuator.

In order to improve measurement system dynamic range, a
series trap tuned to the carrier frequency was used on the Narda
attenuator output. The trap, which had negligible shunt
attenuation at the second harmonic and high frequencies, provided
26 dB attenuation 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 to 300
MHz. Any emissions that were between the 60 dB attenuation
required and the 100 dB noise floor of the sSpectrum analyzer were
recorded. Data are shown in Table 1.
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