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TENTATIVE

TCO1068P CB TRANSCEIVER PLL FREQUENCY SYNTHESIZER

* TCOL0GEF (C-M0F LEI) may be used a &0 channels
CE transceiver frequency synthesizer,

Includad high speed programmable counter,
operated dirsct division of VOO0, can be used
a simplified external circuit high quality

" PLL synthesizes in EwD-uay. - )

- Outlice is a 18 pia DIP,

0= 8"

+01
N

Lapd pitrh im 25& and toloFabes Lo
028 agsinat thebreticel canter of
oooh lesd THat Lo obpesinsd on Tha .
besis of Bo.l and Ho.19 lesds.
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MAXIMUN RATINGS ( Ta = 25°C } )
CHARACTERISTICS STMEDL RATIHG UHET
Supply Voltage Yoo =0, 3 410 v
, Itiput Voltage - Vim 0. 3w VppH0.3 v
- Operation Temperaturs Tapr =30 =~ 70 "G 1
Storage Temperature Tatg =33 ~ 125 i H
" .n..-.. : - -
EEsomrrmmTrmmer =3 mr:m::“-::.:'m:tﬁﬁu:ﬂn DIGITAL ICm=
: : : 1
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ELECTRICAL CHARACTERISTICS (Unless otherwise gpecified "u"I-m'E’-', Riy=10.24Milz, Ta=25%g)

|- CHABACTERISTIC . svuBoL L SERT.{  TEST cowpttIon | aaW. | ver. | sax, | unro
Operating Supply Voltage Yoo 7.5 8.0 8.5 v
Oparating Supply Current - Ipp | Vop=8Y, f[iy=16Miz - 18 25 mi,
FROGILANMABLE COUNTER .
Max. Operating Freguency Eyax VOp=7.57 0 - - HHz
ﬂfiaﬁg““iﬂa Taput N (MIN) FIN=20HHE 2 - - Yp=p
REFEFENCE FREQUENCY DIVIDER

Hax. Operatimg Freguenay Epax Yoo=7. 57 12 - - HHz
Vo eage™ = tmE ToPSE ey Fyy=12Miz 1 C = | vir
"H" LEVEL OiITPUT CURRENT

Op Output I8 D ]

A Output Ioe Ao . i

B Vi ?flr - n-|3' - M
CL Cutput IogH CL oe= .

LD oubput loA LD )

"L" LEVEL OUTPUT CURREWT

by dutput ’ Inr Dg R

— =1V = el = 4

Ap Output Im Ag VoL 0

CL Outpue oL CL Vor=8% - 20 = LA
LD Dutput 1oy, LD VoL=1¥ < 0.3 - mh
Ity TRI=3TATE LEAKAGE

Leakaga _!.H" LE""]-l ITLH Iny _ 0.1 -
Current arp 1 LE"-"EII ITLL " L]
AMPLIFIER . ;

Valtage Gain - Gy f=5kHz = 25 - dB
Taput iy I.-E\r:I. Iy Ay YIE=8Y _ 0.1 ~ o d
Leakage Current | "L" Lavel 1y;, a7 Vip=0v ' .
BQ ™ Py, T/R o
Full Up/Down Besistance RIw - 20 50| - BO K
High Level Input Woleage |W¥ig @ | _ - & e
Low Level Input Voltage V1t =0.3 - 2.0 v
:|I. . - 4
2

= mr
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TC9106BP

T-50-17

FEATURE
+ Bingle X-tal {10.244Hz), ALl 40 channels CB Eranscefver.

+ Direct division of V00 oscillation frequedcy due to high speed programmable
n:r_"un—l:n:, not neceggary mizing dowm. ’
The following Fig. 1 and Pig. 2 show the external cireult difference between
present single ¥—tal type and TCOL06BE (Toshiba new single K—_ta._lL_ TCI106EP
can sinplify extermel circuit.

Fig. 1 PREEENT SINCLE X-TAL METHOD

Fig. 2 TCY106EF DIRECT
DIVISION METHOD

L
Ht'.uz Vo YO0
Prx LEF UTEL TCp108EF ]
- Py Dilrsot Countdown
=R
apT k]

+ Programmable counter has frequency devide shift function so that VOO cscillationm

-

frequency nay shife 455kHz, esguivalent go Ind IF Ifrequency, sotomatlcally be
extarnal switch.
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T-50-17

i

* Can be programmed by 2 Jigit, T segment eype LED drive code becaose of included
code converter in internal channel pelectionm propgram eireuit. Therefore )

r
convenient to rotary switch/LED chanpel indicator type, sod alpo can use

eonventional rotary switeh.

" Incll;ldad. a detector of nhp:ggi-an. ! T
Detected wrang program and can be stopped PLL function at the moment.

* Included a dttzr_'tn'l;.nf lockout.
When switched transmitting/reéceiving or chanmel, oan debeck lostant lockout
atate, and make transmitting power hold for a short time. This held time may
by determinded by value af external capacitor. This fusetion im effective as
a audic nuting against shock toilse in channel chaoge.

w
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ANV

BLOCE. DIAGRAM .

i B
Hmir'h——[:)u it Heferamcs Divider It B Qg
g
Fhaps

Tonpemtor
?I!“"_E:): 15Bi%t Programmables Oountsr —'—-If' - O Yhg
. 0L

mi LED Progrum Oode Jonverisr g::urw g:‘:"
LIy
i
Yoo
\ ) T
BB R R R i Vi

Bz Py

BRIEF EXPLANATION OF EACH BLOCK PERFORMAHCE

l. BSTANDARD FEREQUENCY DIVIDER (11 BIT REFEREHCE DIVIDER)

* Standard frequency divider ganarate 5kHz, PLL standard frequency by ll-stage
binary pounter (supplied 10.24MHz s=ignal from Rqy terminall).

* By input circuit has self-biased amplifier, input signal through a eoupling

capscitor i{s enough about

e N R e T

A o 4 w107
o ;
.= b -
-tal ) 109 pF

1 ¥p-p sinesoidal wave.

dagdillater - - - =
e L me s .

S irsell
W2

E]H|

—i-H.f'-‘.'-l:‘]]'hﬂ
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- TC91 UGBP

2,

* Programmable counter,ie a 13 bit variable divider.

_ PROGRAMMABLE COUNTER (13 BIT PROGRAMMABLE COUNTER)

Divided by indicated divide

ratio from code converter binary code which is mentioned in following.

.* TC9106BP has special high speed programmable counter, maximum operation frequency

is higher than 20 MHz at Vpp=8V. Therefore can be divided directly by

programmable counter without VCO oscillation frequency mlxlngdown in two ways.

'.,' Divide range of programmable counter is 3345 " 3433 division (in transmitting)

and 3254 ~ 3342 division (in receiving). - - -

* Pin inpnt has a self biased amplifier as like as Ry input circuit. Therefore
low input 51gna1 like higher than 2 Vp p (16MHz) sinesoidal wave through a

coupling eapacitor is sufficlent to operate it. - -

CODE CONVERTER

* Pg ™~ Py channel selection are programmed by 2 digit, 7 segment LED indication
code. Code converter include read only memory . (ROM) to convert Pg v P7 input

code to 13 bit binary code. - i~ <-

* This code converter include contfol terminal (T/R) to shift 2139 from the
standard programmable counter division number in two ways. Obtained 10.695 MHz
When T/R is L or open it is

4

in case standard frequency is 5 kHz for example.

receive-state, when T/R is H, it is transmit-state.

« Pg N P7;1nputrterminals include pull—up resistor respectively, read H level in

case of open, lead connection between Py " Py-and LED is as follows.

e T TS SO PO - SR PRI
is P N R A - L S Rl

8T e Vop
L L * Pg £
TLRB321 e P : 1
- L oe YYYYY
A T e : P2 e )
) al Bl ¢| D =E
F” . 05 f”' ?o‘ Ps er -
e T B A I P, d . 3 $ 3
M - B <
Eﬂ ”G : e” 0".‘:— P o . - Fg
: - -
S| Dme L f %
: Py T - pt
2nd Digit 1st Digit i Ro';:ary swW
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T-50- 17

D - TC9106BP

4, MISPROGRAM DETECTOR

* Detect any wrong code except normal 1 " 40 channels from input, -
When wrong code is detected, controlled lockout detector. This circuit changes
LD output level to be L~level and makes phase converter performance stop
simultaneously.

* Protect perfectly performance against any external interference, for instance

éause by rotary switch wrong contact.

5. PHASE COMPARATER ~ -

* Phase comparater generates proper VCO control voltage, compared frequency and
phase between 5 kHz, standard frequency, and programmable counter divided

output s1gnal.

S and R 1nput signal rise- phésés are compared.’ When S 1nput signal phase
advances Dy output become to be,H level, when delays Doy output become. L level.

Otherw1se Do output is held to be high impedance state.

* Do ‘terminal output signal controls VCO by converting DC level through low pass

filter which has proper time constant.

Performance waveforms in phase comparater are shown below.

FIG. 3 PHASE COMPARATER WAVEFORM

SR o T ey N et s I s I o e N B
é»_ﬂ‘"—'ﬂ n_-

nnn

EEPENEN -

: - ot (Note) Lo output is supplled to detector, =~ . - °

% - - [
B :
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LOCKOUT DETECTOR

+ Detects lockout state and supplys L level signal to LD terminal when abnormal

phenomena occur in external circuit, for example PLL lockout caused at channel

selection or on/off of press talk switch,

* LD terminal turns to L level in case that misprogram detector circuit operate

like as lockout state. T : .

o After lockout (L level), LD termlnal is held for determinded period, then returns

H level. The constant time period can be choosed by capacitor value between

CL terminal and ground.

+ To prevent wrong performance from external noise or vibration, designed to
operate at the condition more than 10 sec., pulse width of Lo signal L level.
(equivalent to that lockout detector operates at more than abouti:20°, phaser

difference between S and R input phase.

* Fig. 4 shows logic diagram of lockout detector,‘Fig. 5 shows waveform.

FIG. 4 LOGIC DIAGRAM

Lg output in phase Ig Pulsé width

comparater -Detector

output of. “° M.Prog S
250~1000 k()

mi sprogram de,tector

FIG. 5 OPERATION WAVEFORM -

B R [ — -
" M&r;rog PR . .| Time Constant Due to ‘Ih—J——
: S _\J_ Internal R and . s
o | \w ‘ .
w
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TC9106BP

7-50-17

PROGRAM CODE TABLE

(Note) oshow "H" level fVC0=NXO.005 (MHz)

- PROGRAM CODE R/T=L (RECEIVE) R/T=H _(TRANSMIT) _
CHANNEL - =
NUMBER |Pg | Py | Py | P3| Py | Pg | Pg | Py N fvco N fyco
1 ©c|ojlojo|lo]|lo o o) 3254 16.27 i 3345 - 16.725
2 [e] o |o [e] 32576 16.28 3347 16.735
3 [e) (o} o | o o 3258 16.29 3349 16.745
4 o olo|o o o) 3262 16.31 3353 16.755
5 [e] Ie) o | o 3264 16.32 3355 ©16.775
6 [o) 0 |0 [¢} 3266 16.33 3357 16.785
7 o O |lcjojo|o|o 3268 16.34 3359 16.795
8 o |0 [o) 3272 16.36 3363 16,815
9 o] o o] o | o 3274 16.37 3365 16.825
10 [e} o o 3276 16.38 3367 16.835
11 ololo o | o o o - 3278 16.39 3369 16,845
12 o i - © o 3282 16.41 3373 16,865
13 o o o o] 3284 16.42 | 3375 16.875
14 [+ o] o [+ [} 3286 16,43 3377 16.885
15 - [e] [o] [e} 3288 16.44 3379 | 16,895
_16 o o] o 3292 16.46 3383 16,915
17 [o] o [e) [e) o [e) 3294 - .16.47 3385 16.925
18 o [o] 3296 16.48 3387 16.935
19 [e] o) [e] [o) 3298 16.49 3389 16.945
20 ] ¢} ) e} 0 3302 16.51 3393 16.965
21 o |lolo |o]o o o 3304 16.52 3395 16.975
22 o ¢} o 3306 16.53 3397 16.985
23 [e) [} REe [e} 3312 16.56 3403 17.015
24 [o] o o o o 3308 16.54 3399 16.995
25 ° o] o o 3310 16.55 3401 17.005
26 o o o 3314 _16.57 3405 17.025
27 o O folJo |o o} 3316~ 16.58 3407 - 17.035
28 0o [e] 3318 16.59 3409 17.045
29 oo o o 3320 16.60 3411 17.055
30 [e) 7 [} 3322 "16.61 3413 17.065
31 o |o |o |o|o o 3324 16.62 3415 .| 17.075
32 o o 3326 16.63 3417 17.085
33 o ) o o 3328 16.64 3419 - 17.095
34 [e] (o] (o] [o] 3330 . 16.65 3421 17.105
35 o o 3332 16.66 T 3423 17.115
36 o o 3334 16.67 3425 17,125
37 o o |o o fe) 3336 16.68 3427 17.135
38 o 3338 16.69 | 3429 17.145
39 O |0 o 3340 16.70" 3431 17.155
40 O Ke) 3342 16.71 3433 17.165

(Note) Rotary switch Pg ~ Py

None-mark is. "ON", o-mark is "OPEN"
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PERFORMANCE AGAINST WRONG—PROGRAM,

o TC9106BP 1nc1ude a program data code ROM, respectively only 40 channel,
regulated by FCC rules.
Any external,channel selection pregram can determine the data out of the
programmable counter in the IC directly, and.canﬁot generate the any other

frequency except only formal 40 channel frequencies.

0 TC9106BP include eight program input terminals because of LED drive
code. SO thése are 256 combinations due to eigﬁt inputs theoretically,
however, this IC is designed to detect only.formal 40 channel combinations.
At the other combinations,_this IC detects wrong code combinations or mis-
programs, then make a phase comparator perferménce in the IC stop and trans-
mitting output of two way radio is cut off by generated lockout signal at

the moment.

o As the above mentioned, TC9106BP is designed to prevent any abnormal
L. performances and interferences perfectly due to channel selection failure,

illegal modification, or any other malfunctions.

' Following.ére an explanation on circuit performance.
When the78 bit channel data is put into ROM-1, if the channel data is one
of normal 1 ~v 40 channel, output of ROM-1 is sent to ROM-2 and the output
of NOR gate is L-level
‘When the input channel data is the wrong except normal 1 ~ 40 channel,
the NOR output, _changes H-level
_ At the same time, thlS cireuit changes 1D output level to be L—level

and make phase comparator performance stop.
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TC9106BP

T-50 17

PROGRAM CODE .DETECTOR BLOCK DIAGRAM

Ri:lo_

Reference Divider

Pin O

13 bit Programmabie Counter

Po Py Pp P Pi2 P13
Program Code ROM—1

1 28 3 & 39 40

Phase
Comp

PR 35 A

Program Data ROM—2

lLMLul

By Py teececencese P.-,

11

—>
0

NOR @Gate
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