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TS-9505/SD

CIRCUIT DESCRIPTION

Frequency Configuration

The TS-G6C Jtiizes quadn.pie convers on for S53,
Cwy, aM, ard FEK moces and tripke converscn for =&
rmoda. Tha transmitter viiizes doutle corverson n
CW ang FM modes arc trple converson r SSB, AY,
ang FSK modes,

Recever and transmitte’ audio s reuted through
e Digital Signal Processing Unit when it 's ‘nstallec,
This uwit supoles ather a simpla 455 kHz carner (Fh
 ooel or 8 modulated 455 kHz IF frequenrcy in all other
modes, Figure 1 shows the trensmit and recewve

frequancy configuration .

S
I_L.I
!
¥ .k il
i E T N
TR T E
LW T iy
L ‘:—.
a.' TER., gl ®F D
i ol uiy * 1 LA band lecsal fI'Iq 1
A : MAIN band lo! freq 2
o~ o WA band locs freqd
v WA band loss Tag 4 ¢
: MAIN band CAR freg
Fg. 1 Transmit and receive frequency configuration " J

» Main frequency configuration

The eguaticn saown below Mwobds trus when the
ecaivar |s 2erc beat,

fin = fil - iz —InaL2 + fvee = fac . o . 41

Sirce all T~ese freguencies sre geneaad by e
PL. circuit i25 shown in Figure Zi, the "elener fre-
guancy Is dete'mired orly by the refeencs IsTC and
the PLL divide ratic. Thersfore, the stabrioyfecourssy
af the ralarerca “equency determines the ovezll fre-
quency stabilityfaccuracy of this vanscervae. e Sty
g lity/accuracy of the reference cryszl osc letor vsed
ir the TS-9EC0S is "0 PPMW {-10 to +30°C). The frz-
quancy stability is 0.8 PEM =10 1o <50°C; or e T5-
95050 ar when e gpional temperature CoMmper-
sated crystal cscillator ITCX0), SC-1 or SO-2, s v38¢
with the TS-8505. When an exeral refaence is
Jsed, the smalinwaccuracy of ™e rasca ver wil be
deterrirad by that exte-ral stancerd

Tne 75-530 local oscilleto” arc the CAS PLL cwrcurs
ara ndepandent of eack othe . Howsver, they can be

operates r 2 manner thas s s miar to & "cancel lgop”
o iguration by charg ng the CAS and lecal cacillator
PLL data srmultanecus y with the microprocessor, This
fupction allows changes in the *JaC ard Mo lines
wher the rode changes, and also allows the band
wadth of the YAT aad slope ture to be varied 4.4 and
i, fivis and frieind,

‘When used a5 a transmitter | the frequeacy is deter-
mined by the reference frequency (fSTD) and divide
ratio. The daplay “reguencies in the various moces ara
Ested i Table 1. {n the FSX 1ode, the TS-950, urlike
-ne TS-940, dsplays the mark tranamitter frequency.

T aitca of the incoming receive signal in the CW
mode can he adjusted o suit the operators prefererce
without cnanging the center frecuency of the trans-
caver wanate CW prch syster. Changes in the
“eceiving pitch are cirectly reated to tha transmitter
CWY sidetore. Ths results in & easy zero beat proce-
dare for the CWY aperator,
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CIRCUIT DESCRIPTION

Mods I:IITAIII frequancy
uER, LEE  Corrier point egue ey
S Transmit mr;;lmv
Fad Ma“e ransm nes regquency
AN, Fhd IF filkar ceve- Fraquency -

Table 1 Display frequency in each mode

FSK transmissior i2 ra'mally serformed r e (S8
moda. Tha audio signal sTare = 2128 k2, 222Ce =
2.294 kH2) is obiinec by dividing tha re‘aence fre-
gquarcy 15D, The = sigral is smifzad for both trarsrmis-
sion and recaation so that the mark/space signal aassas
thraugk the center af the |- fiker. The fiviy sigral is
shiftea ¢ transmit in ordar to cisplay the mak &
nuency on the aisplay. '

EN trarsmission s perfarmed directly or the fi 2
signal by using the micraphone autio to radulate the
WCO0 signal,

Far raceptzn n AM ard FM modes. the faac ine is
shfad sy the VCCD signal 52 that 1o carier enters the
I=.

Wher tha D5P s sornected, the “uC ard fu4_4 ines
z2re used as output sigrals froe the DSP unt e Te
transmit mooce. Viode chznges are parforread by e
fraLs lire. The FSK made ciffers fraom the AFS< vade
since the signal supaiec to the IF unt is ootanec from
tne DSP directly, theraiz e changes in the signal that
woue rermally be expectec due to a change w the
mode are rot pedfocrmed Swce the ralerence fre-
quency agplied ta the DSP 15 suapl ed froT e "eler-
arce oscillator (fS7D) for the mair wrr, ro chargas o
the coerstng frequersy wil occu’ when te 257 B
canresmed.

s Sub-Receiver frequency configuration

The ecquatan showr below nolds true when the

"eCceveris zero beat
fiy =fsLt =fsL2 + f52 0 ..o 120

The crystal asallatar sgnal 2.2 is appled 2 the
PLL circut ‘n acer 10 Jenerate ta fsur soral The
sub-rece ver fraquency, ke the main receiver frequearcy
stasility/accuracy, is determined ony by e rafererce
370 ard the 2LL cwvide ratio. L kewise, wher the unit
is usad for transmission in Ithe sub recewer s turmad
off ir the &AM ard FV mades), tha frecuency stan ity
accuracy is determined by the reference STD ara
PLL divide ratio. The display frequencies in the various
modes are tha sarme as those descorbad for e man
fraquancy.

Since e sub-recaiver Wworks as & Tarsmit fraquency
rmontor, e IF frecuancy is shitted o <hat of e man
gieplay fraquency in the transmt mada_ In The AM arc
FM mrades, the |- frecuency equals the mam IF fre
Quancy.

PLL Circuit

The TS-950 PLL circut consists of a several loops
RALD", SLOT; tha: cowar a freguancy range of 10 kHz
to 30 MHz, n 1042 steps; a Z0 M-z reference oscilla-
wor - and a PLL loop that is used 12 gererate ather lacal
osa Bty frequercies (MLO2 to MLO4 arnd CAR
(FACAR. SCAR) sgnas. Figu-e 2 shows the PLL sys-
-am ‘reguency conhguratior. Civ sion rats data for
each “L_ loop is provided by 8 microprocessor. Eacn
koo 5 a sirg e orystal freguency control system: where
e ohase is compared with 8 Lnigue reference fra-
quancy ifsTCl.

Figare 3is a PLL block diagram.

+ Reference oscillator circuit

“ne referance frequency (ISD! used o~ frecuency
contre! is ganerates by the 20-MHz crystal oscil atar
X1 arc 073 28027141, Twa outputs are provided,
ore is used a5 the refererce forthe P.L un't, and “ha
omer s drvided r et oy I8 4174 _530P] to arosuce
a "0-Miz sigrel This 10 MHz s gnal is Lsed as the
PLL reference sgna IfRzFl fo- the CAR urit, and is
aophed tc the AF and 0S” unts as the PLL refererce
sgna fRz= “he 10-M=z sigral s also divided by “ve
nIC14, 2rd mer divided in half by [C15{TC4D13BP! 1o
gerz-ze a 1-MHz signal.

The eference siprel cacl ator circuis can be usad &s
VICXO vz tage Convrolled Crystal Oscillaton by apphy
rg ar extersl reterence sgnal. The 1-MHz signhal s
dwided by 100 + IC73 (MC145688C5) to generate &
10 kHz comaadisan frequercy. The “0k=z |1 Vp-pi
roJ: from the EXT STD oasses th-ouga arplifier Q12
ZSC2N 21 and s applied to IC13 where it 's ther used
=5 the =L _ referance sigral. 1t sthen compared r the
prvasa conrparator n order 1o lock the eference fre-
caency ifsT of 0SC1. The interma and extarral rafer-
ence frequences can bea controlled by 51. CO5C7 can
ba repisced wir the cptioral SO-1 ar SC-2 TCXO,
Thease are contolled by switch 52,

T 2040 Hz signa! aoplea 1o the PLL Janit is divided
in af by C9 (SN74LS7348N) 1o produce a T0-MHz
sgnal Thssigia s used as the ®LL referanca sipnal
ffre=t for the *LL uritand is doubled by 04 (25C27° 4)
to grocdaca tha 40-MHz reference s gnal (F3EF,

« Main LOT (PLL unit/AF unit)

PLL3, whach s gownstrear from LC1, generates
the 58 <o S5BMinz VCC3 signal. The 10-WHz refarence
signal (*3EF] s epaiied tz pin 5ot IC2 ICXT5238), ard is
dindcded by BE200 intamally o prodace 3 2-4kbz compar-
son frequency. The outout trom VO3 is applied 10 pin
11 of 12 and = cradad by & value determired by N3,
and s then compared with the 2-kMz signal ‘n the
shase comparan:. The frequency of VCO3 s locked

N e s v A T N — —
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i 24kHz steps. Owision ratic catz (NJ3) s orowides by
e digtal unit as data 129000 o ZBO0T} wrech co're-
spones 10 00010 9.99 kHz,  When the RIT ang XIT zre
Jsed, the division ralia changes so Uat the freguency
af oscillator VCO3 is shifted according to the setting of
the RIT ang X~ controls,

Tha output from PLL3 is dwided by 20 m C3
InE4LS8LE and is applied to pin 2 of IC4 ISN16913P;
af MIX4. MIXd ccronas the s gnal with tve 10-MHz
signal. The resultirg signal passes throug, the band-
pass 7 1@’ ta obtan a signal of 12510 12.8 Mz, Itis
than apoled to pin 2 of IC5 {(SN16813P of MIX3,

PLLZ wnich is ir the certer of LOT: ganerates the
49,5 to 4.5 MMz VCO 2 signal, The 10-MFz rafererce
csciliator frequency {fAEF) is aopled to oin 5 of |CE
ICX792BE], and is diviged by 100 irternally o produ.ce
a " 00-<Hz comrpatisor freguency. The outout VCOZ s
applied to pir 5 of ICE of MIX3, where it is mxeg with
8 sigrel gerersted by PLLI. The resating sgw
passas thrcugh the bandpass f er to obzn 2 sgnai of
36.6 t0 31.7 MHz. This sigral is Then apeied 1o amoi -
fier 33 12SC2714), anc thedy to pir 77 ot ICE "s
sigrg! & dividec by a value detervined ov NZ, arc
carmpared with the 100-k—z signa by the phase co-
paratol. “he oauput freguancy of M3 s ocked r
TC0kHz steps, Civide rato N2 is provided by the
digtal unt as gata 1366 t2 3171 which coTesaonds 1o
2.0C 10 0.43 MHz and 0.80 tz 099 MHz.

The avtput frem PLLZ 5 divides by "0 r IC7
I'MBZ67), ard s apglied to pin 2 of IC8ISMN1ES 3Fio°
MIXZ, M XZ coroines the sgnal witn the 46-kFz
agnal. The resultng sigral passes twough ths band
pEss TIter to generat® a signal in tne rzrge o 35.08 12
3555 MHz. This signal is agplied to butter ampiher
QE (25C2714), anc 15 ther routed to Tne AF unl

PLLY, whick is upstream of LO" - generates the
J3.0E 10 103,05 MHz ¥CO7 gigral It consists of "o
VYCO0s, Q1 thru QL (25K210x4;, Tha 10-M-z refererce
fracuency (fREF S apg ed 1o pin S of K271 (CXC 1228 M),
ard is dividgec by 20 ntemaly to produce a8 530k-1
comperiscn frecuercy. The owtput fror WCOT s
arrol fied oy 033 (25C2Z714), and sasses twoagh the
bardpzss finer Cna of the culput SIg7a S 1 23556
througk outter amplfier Q37 1I2S8C2396; and crectec
tc the RF unit. Tha oter cutput s applad to pn S o°
IC12 ISNTES 141 of MK, The signal is then mxec
with the signa genersted by PLLZ and P_L3 The
resultng signal passes trrough tha bardpass hiter 1o
procuce a signal n the range o® 38 to 68 MHz. h then
passes through buffer amplifiers C3£ and G35
2SC2774x2) and is agplad 1o pin 11 of 177, Thes
sgrel is divdes by a va'ue that is cetermired by NI
intarelly, atc companed with tha 500-«<kz sgmal oy
the ohase comgaraior. The outaut feglency from
MIX1 is ackec in S00«kz steas. Crage a0 N1 s
provided by the d.gital urit as data {76 1o 136) which

corresponds to 10 <Hz to 30 MHz.  Ona of tha four
vCO sgra's s selected accarding 1o the WC O change
daiz supgied by the digital anit,

Tne final outout frequancy of the main LC1 signal is
73.06 to 103.06 VHz ir 10-Hz steps, and depends an
~he divide ratio cata supodied by N1 to N3. This signal
15 suopl &d to the AF unit,

« Main LOZ {AF unit}

17 PLLO, Q1 25<508NY; of VCGD is used 1o ganar
ate 2 sagral of 64 22 MHz. Tha 10-MHz retarence fre-
quancy (TREF is applied 1o oin & of 1IC13 (CXD122EM),
and s diviced by 500 (2000 in *V moda) imternally to
proci.ce 8 Z0-kHz 15<Hz in = model companison
feglency. The output from VOO0 s appliec to pir 11
of C13. ard s diviged by 3211 112844 in FM mode)
ivarrally. 1t s then compared with the 20-kHz (B-kHz
in FY¥ rrodel reference signal by the phase comparator
‘0 lock the VCCU “reguancy. Divide ratic data 5 suD-
phed by the cigital uni,

The cutput om PLLD passes through butter ampli-
fer G35 2502714 ana a low-pass filter ang 's applied
to e |F uit as the vain LOZ signal.

« Main LD3 (CAR unit}

n PL_G, ¥COB6 is used 10 generate & sigia’ of ap
croxiTaely 71.5 MHz, The 10-MHz reference fre-
zgency [FAEF] is aopled t2 pin & of C3 (CX7925E), and
15 craded oy 5000 ivteraly to groduce a 2-kHz oy
canscn frequercy. The output from VCOGB is aopled to
an 17 of IC3, ara is dividec by a velue determined by
NE rternzlly, and compared to the 2-kHz rafererce
sigral by the phase comparator o order to 'ock the
VCO6 fraquency. Civide ratic datz NG is provided by
the digta snit. The sandwidth is charged and the
carer poart is fine tured by simJltanecusly changing
the dvision atios {ANG = AZN3) of FLLE and PLL3 via
TICrSo CoRSS0or control.

Tha outpurt from =LL6G is divides oy " 00 internally n
MC4 (ME44550) and applied 2o pin 2 of ICS (SN16213P)
0f MG In MIXT, it s combined with the 10-MHz ref
erzace sig0@a . Tha rasuting signal passes through ths
cearg filter CFY to obtain 2 signal of 9.288 MH2. Tha
senal is further amplfied by O3 (25C2714), and then
azpl gd 1 e 1= urrt as the man LO3 signal,

= Main LO4 [CAR unit)

In P_LE, ¥CO5 gerermates a sigral of approximately
355 MHz. The 10-M=7 reference frequency IfRE=! is
aopled to pin 5 of IC1 (CX792EB), ara is dvided by
BOC] wmtemnally 5o goduce & 2k-z companisan fre-
guency. 9@ output frorm YC 05 s applied 0 pin 11 of
C1, dwdez by a valued determinec by NE ‘ntemally,
ad compered watt tha Z-kHz refarenca signa’ by the
phase comroarats” te loce the VCCE freguency. Dvide-
san @atio data NS is provided oy tha digital unt. The




- TS-950S/SD

e

CIRCUIT DESCRIPTION

gadwy otF s changed and the cate” pont 8 “ra
tLnad by 3 mukzreously changing tha dvision rabos
ANE = <AME) of PLLS ard PLLE ard (ANS = AN o7
PLLS ard =LL3 via microprocessor cortrsl T oo
zign ratias are skhiftea \n W moce as well,

Tne oJtput from PLLE is cieided by 100 i 12
NELABOL) to gererate a 305-kHz sgnal.  hs signal
passas “vough butfer ampl fier O° 125027725, and 15
aopliad to the signaling Jnit 2s the mair LO<L signal

« Sub LO1 (PLL unit)

In PLLE, downstream from LC1, YOO8 gaverates a
signal from 109 1w 107 M-z, The T0-MHz refasnce
fraquency (FREF is applied to pir 5 of 1ICT0 (CX79288),
and is dwvidec by B00C ineraly to produce a 2k-z
sormparson fresuency. The output rom VCOE8 s ap-
plied ta oin 17 af IC10, divided by a valse determined
by W8 intemally, and compared with the 2-kHz signal
by the phase carparator lock pg the WCOE frequency
in 2-¢Hr steps. Divides on rat o data N3 is transmittec
from the digital unt 25 data (54520 to 533011 wach
corresponds to 0.00 to 9.9% k-z. Sirce “he sub e
celvar saction furctons 8s a Mmornor croat i the
mransmt mooe, the dvision ratio 1S changed so thet the
VCO8 osc llator frequency is shifted wher XIT i ssed

Tha output from PLLB 15 onided oy 20 n 11
IMB4L59L), ard ‘s appliedto on 2 of ICT2 ISNTEDN3F;
of MIX12 MIX12 comainas the sg1a with the Z0-
Mz reference csciilater signal. " ne resating signa
passes thraugh & oandpass “lar o obtar asgwe of
2548 10 25.36 MHz. This sigral s divided 2y 13
IC13 (MB4G7) and is applied to pir 2 = ICT4 (SN169135)
of MIX11, MiX1® mixes the sigral wich the T0-hMHz
refarenca sigral. The resulting sigha passes Twoagh
& bandpass fi ter to obrair 2 sigral of 12 845 0 12,5835
MMz, This signalis applied 10 pn 2 of K5 EN168° 37
of MiX10, MIX10 Tixes the signa with the B0. 73V Hz
sigral fram the suo LO2. The rasuting sigral casses
thraugh a sandpass ‘e to obtan a signal of 38 20€ o
38,215 MHz. This signal is apphed 1o pir Z o° IC7€
(SMN16E13P1 of MIXS,

In PLL7, wheek s unstream fromr: LO™, WCOT7 gener-
ates a sigral of from 40.065 to 70.06E Mz h cor-
gsts of four VCOs, Q1 thru Q4 [25KZ210x41. The 18-
WiHz re‘erence Treguency {TREE) is apphad %o pin & o
IC17 (CX73258), and is divaded oy 1000 ntemaly 1o
produce 8 10-kHz companson frecuancy. T oot
framn VCQ7 s arpified oy QM3 (25CZ714), erd passes
through abandpass fiter. Cre of the cutpuistraT tas
Filvar is applied o buffer amplfiar Q74 2502996 ad
is d nacted 1o the RF unt. The other cutput is apphed
0 pir 5 at IC1E of MIX9., Hera the sigral s miced » th
he sigral gererated oy PLLE ang LOZ 0502 e
resuting sigral passes through a loww-2ass fiter %0
produce a sigral of 1.88 tz 31.85 Vid2. It then pesses
hrough butfer amplifiers G171 and Q12 25C2712x26

6 andis appled 1 2in 13 o IC77. Thiz signal s diviced

by 2 value determines by N7 iniarnally, and Is com-
parad with the 104kHz reference sgnal by the phase
compaater 1 lock the MIXD cutput frequency in 10-
ki=z steps. Divide ratic data N7 s proviged by the
dgital urit as data (186 w0 3188 corrasponding ta 14
khz o 30 MEZ. The VCO change data of the four
VCG7 VOOU's is the same as that of WCO7, The A LPF
Jsas oparatioral amoiher IC18 INJMESSE5D; anc
SWitches the loop corstants A 12 D o® VOOT.

The fina! output frequency of the sub LG signal is
40085 w0 70.005 Mz in 10-Hz steps, and depends on
the drvide -atios N7 and N8, and 5 applied to the BF
Ty

 Sub LOZ [PLL wunit)

The LOZ loczl ascil 2tar s gnals ara ganerated by the
B0 T5MKH2 crysta. oscilator (X1 and Q75 125C2714),
Ore local escilztor signal is sert to the sub LOT 2LL
loop and is aopled w0 pir 6 of IC'6 of WIX10. Tre
sther local oscillator signa' passes through buftar ame-
plifier Q° 7 (25CZ7T14) and a low-pass Hhkear, ano s di-
rectec to the IF una as the sub LOZ signal. Local
osc Bator si9na's genersted by the crystal oscillator
¢ rc.ait are apaied 10 the PLL loop 1o carcel drift,

+ Main and sub CAR [CAR unit)

In PLLE, WCO4 gererates a sigral of agaroximately
695 MHz Tra 10-MEz referance frequency (FREF] is
azpl ed to pin 3 of C6 (CX7IZBB], and 5 divides by
S00C imerely © produce a 2-kHz comparsor fre
quency. The output from YCO4 is aoplies to pin 11 of
C6, z 2 vided oy a veluec determinad by N4 intarraliy,
and compared with tha Z kHz signa with by onase
corgarater lockng VOO4, Divide ratic data N4 s
sowided by he digta unt. e mode of operanion 15
cherged and Te camer point s fine tunes by simulte-
neoLshy CHa9INg Svison retics (AN4 = AZN3 of FLL4
grd P, _3 anddwvision ratios 1ANL = AZNB) of PLL4 and
PLLE it the microprocessor, The division ratios are
also str'ted whan the pitch contral 18 charged in CW
Mboe.

Dne of the outputs fram PLLE is divides by 100 by
ICT {W54£590] and appled 1o pin Z of 'C8 (SN16913F)
of MX13. Ir MIX1Z, 1t s comomed with the "0-MHz
re‘z-enca signal. The resulting signal passas tircugh
ceramic fiter CF2 to generata a signal of 10.698 MHz
and Ther passes throagh amsiter 05 125C2774), and
t5 aopl ed 1o the s gnal unit as the sub CAR. The other
outpLt is appied 0 pin 5 o° IC70 (SN1B913P) of MuxXa
and used as gart of the main CAR.

11 PLLS, WCO8 genarsm@s a sigrsl af approximately
55 5 MHz. The 104042 refererce fraquency ITRZF) is
aoplad 10 pin 5 of ICS ICK792EBI, anc is cwded by
00C ivemelly 0 procuce 8 2«Hz comgaarisen fre-
quency. Tha oLtput from VOGS s appled to 2in 11 of
iC9, divided by @ value determinec by NI irternally,
and compa-ed with the Z-kHz s.gnal in the 3h8se comr-
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paretor locking the VCO9 Dvide ratc datz N9 s
provided by tha digita: unit. Zivision ratios sre charged
im CW, AM, and FM moces so tha: the w009 fre
cLancy is shiftec as raquired.

Trie cutput from PULI is appied 0 piv 10 of MIXS.
Here 't is mxed with 7e cutput ‘rom PLLY, 30 asses
t=rough a kow-pass filte: 1o produce a 15-Vi4z 19 92-
Mz in OW micdel sigral Ore cJatout fom =L 9 s
dviced by 100 by IC12 iM34459_) 1o generzia 2 100-
fEZ 188.2kHz i1 CvV nadel signzl. The signe pesses
tniroug s butter emplifier G171 125C2712) ara s appl =d
10 e signal unit as the main CAR

The cther ouipst is apcliec o0 an 2 of 107
ISIKTES1 3P of MIXB. MIXB combires 1wt the 70
MHz raference signal. The sigia passes -hhu a lows
pass fitar and is then corwertad to the 80258 k=z A=T
Sgnal used by AF W27 in the CW mocds. T Ter passes
through buffer amp!fier Q10 (28C27° 2! and is 202 ec
10 the AF LAt

* Marker signal and AFSK signal

The 1-MHz signal generatad by thea refersoe gscil-
letor circuit of the CAS unt is applied 12 the MER
modiie and avded in half ntemally; the 5)0k-z har-
manic sigral is then aoplied 1o the AF Jnil wherawe-
the celibration ICAL] switch is tumed 21,

Tne 1<\MHz signa i5 aopled 0 programmatle o-
Wider IC" 8 IMCT14585BCP. Tha divdes ratic of IC18 1S
intérlocked with tha mark/space condition cf tve R TY
key ack, and switched betwean 235218, The actua
shift. widih is contrc/led by the oecoder output from
£77 {TC4556B 7} and the SFT modu'e according 1o the
SE_data provicec by the cigita’ ua.

Theoutout from ICT1Eis appied @ IC15 (TCA0" 385
and divided in hal® to make a duty -atio o° 50% . This
output is connected to tha micraphone ampl fia- crcut
of the signa! unit through the A, _P= of Q79 25A11€2)
& bezome the AFSK moduation sigha. IC°6 coe's
tion is heted in mades cther than FSK 1 ode, resstihg
in na AFSK sigra !,

Item Rating I

—

Mamiral cermar foquarcy 9 285N 1
2B aterusticn benowidst | 25347 or More N E2BE WA
Gazrantes: atevatas $£03 o ol BT |-8550 1

543 o e ot SEAS; | LTERHE
AL » mem 3t 101 SH -1 2
fedB or ass .

Formiuie = 234y {%l

irgerticr: loss

Riapls 1048 cr loss Paitin 308 bardt
_Input ardd output impazance 33040
| Violtage capecity 500 DC (1 Twnuced

Table 2 Ceramic filter {L72-0350-05) {CAR wnit CF1)

1S-9505/SD

CIRCUIT DESCRIPTION

 hem o | Rating '
Cante: fraguency ol L Within 100D T = SD=Hz

e cemter Teasenty mast ke the ceew ol tha 306 band)

323 stteruaton cendwicth Wit in 150 £ 40kz

2008 attenuation tendwath | 380kHz or ‘ass

Inserson oss With in 8.0dB
s = 2000g [-E1
Ferm s = 201og (55g
F op = a0 306 cand 1 D43 or less .
5P IS SuBloN 3 0 1ZMF; 3808 or rare

YORAK Capacily [ JoPAR2C IS, _an_nl:-r, i1 "'nn».f !ai_
WD ANG Dopat irpesecoe 3300
Table 3 Ceramic filter (L72-0369-05) [CAR unit CF2|

Receiver Circuit Configuration
{Refer 1o block diagram on page 265, 266 and 267.)

The mcoring feceive signal frem the enterre is
passes througn the trersmitfreceive selecior circuit on
the fiter unt [X81-3080-XX1. The signal is routed o
the BX ANT QUT (RCA jackl or the rear parel, and is
appled 1o the RF unit (X42-3°00-00) ANT terriral
th-ough the rear cable. This signal iz applied to the
rece ver bancgass fiter through the RF atteruator (C o
30 dB selectaniel vie relays K'Y ang K2 ang tha 'ow
pass filker (30 MHz), The bandpass flwer divides the
recérver frequercy range jup to 30 MHz) 'nto 15 bands.
The approprigte section is automatically selected by
RX sandpass filter cortre! data (RBO, 1, 2, 31 <hat 's
sipaied fromn the digital arit (X46-3050-XX),

R ‘requency k2 X B82= Dan -
A3z | A3z | As REC
as - 5 1 I
03~ 18 0 1 0 0
16§~ 3o 0 0 1
10- 40 0 1 & |
40- 72 0 T 1
T0- 7% i D 0 2
75 ~ 100 0 - 3 1
100 - 105 - S 0
105 ~ 12C D 1 a
140~ 145 0 B 0 0 |
45 - 180 1 o K] ]
8D~ 210 1 1 0 0
Y25 5 a a :
15~ 245 1 1 0 ‘
745 - 300 z a 1 0

Table 4 RX BPF selection data

The signal fro the bardoass filtler passes through
the RF AGC circuit composec of PIN dicdas D37 ard
D36 IMIZD4). 1t is than amplified by the AF amplifiers
05 (25K1255) ard Q6 (2SK520). |When AP is or, the
sigral s directad to RF buffer arpiifier Q4 125K125)
with unity gain, not o RF amplfiars Q5 ana G8.) The
arplhed sigral is separated oy L70 for use n the mair 19
&rd sub channels.
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CIRCUIT DESCRIPTION

The man recered sigral paszes through cJffer
arrpifer 012 (25K62Z0) ard 2 low-oass Titer and 2
then mixed witk the VCO signal in the first mixer G113
te Q16 (25¢520). e outout is corvertec intz the h'st
|= signal af 73.06 Mz, This sigral is appiec to e IF
unit (XAE-3060-00) from the MI= 2minal ICNSE and 15
sgoa‘ated inte tws seperate crannels. One of the
channels passes through te buier amplifier Q23
125C27 141 and is combinec with tha HET sigral i6£.22
Mzl in mxer 024 135K1311 to generate an B 83-MH:2
widebanc signa. This signal is routed from the "esras
IF OU™", ard is used a5 & signel for the pard@aTe
cisplay sectian of the SM-230 station moritor. “he
cther signal passes through buffer aTpiher 044
(25K5201, Jrdes reabla sigral comporents are & mi-
ratad from the signal when it oasses through the
M onol thic Cryssal Filkar IMCF) XF2 with a cendwadth
of 15kHz . The sigral s ther apphed to twe secord
rmxer Q18 arg Q16 (25K520), mxed watk the HE™
5qna 164.22 MHz), and corverted vz she second IF
sq1a (8,93 VHz). This signal is also separated intc
twa caanels: one is supplied o the noisa olanker of
the AF uriz (X49-3020-001, and the other i apphad to
tha secorc |F signal filter cirouiz ve the rc se blankar
gate compaosed of dicdes D& to DB IRLS1350

This fi tar ci-cuit ut izes wide-cand LT firers LZ28 ad
L29, 2 6k-z MCF, and 2 2.7-kiHz MCF <XF3 ! Tre filter
sirsut perrm ts tha vse of severs ophonzl fhes 11 8
kHz and 530-Hz or 2a0-Hz!:. | ha TS95052 hes tnese
fi ters inc Lded as standard ecupmert.! Thass “ilt2-s
car he se ectad from <he fret pasel w2 T8 ITCIN LR
cf tme sigral urit IXEV-3363-00;,

Tre received signal om tha second = fiter, s
apE ied to <he th rd m xer Q' Sand Q20 {35<° 31) wners
it & rived with the HET sigral i9.285 MHzl. The re-
sultirg sigral s than corwenes 1w the thirs IF sgral
1455 kHz) ard is reuted to the signal ure wa the TR455
-arminal JCN171,

Thig 4E5-<Hz 5 gnal s than sepaatec inle “wo ckar-
nels, FM and nor-FM. r FN, the signa 15 aTpihec
by Q1 133K1311 and spplied to the Di'd IF filter circuit
This fi'ter circut Jtil 2es & 6-kHz caramic “iter [C=11
and 2.7-<Fz ceramc icrysal “or the ~>S50E5D ) ke
'CE187) . Twao opTongl “as ae avaleble iz s
circu't; @ 800-Fz and 2 2E2--z. IThe The TE95060
type has these filters ircluded as standard equipment
Taese flars, ke cne filters tor the secord IF, Tay 28
selected frar the front panel urde” the control of K28

Filuer Z=d F fiar 3d IF fitar
ety E.BE-hHz 4E3-<Hz
wonFil Al e (acuding U Cliner: | Excludng 12 k2

FW | Mo dispay LC file) oniv 12 kHz or 6 kHz2

Tablae 5§ Selaction of filters by mode (option)

Eilte- £ E3-N Hx A56-k 4z
ko=
558 Ow, 5K Ny 2.7k¢2 Z.7kH2
Al Gz Gk =z
L P - 1_C “ilar] 12-kHz
Tabie 6 Initial setting
1_ ) Sisine o _5_1:-,;1 L _EI:I Wpa
Iiﬂ - = AL el 0 =)
| W ki G WG LIRS O i
: i T T OGN Az 0S| )
T B e O Nm scld o] =]
) b O rpstal YKEEC | Do)
{ I Ee" & Nes seld ool X
£5 TeFWonyl | O Sewwc UETS0 | O e
i' whz EM: O [Teamic  LFEE19051 | O v
i it de O jeamie  LFETIFAN | O iCrpsd | Y3-4855-1
=) - & Capatal | YE-LZEC-1) e
: 30 < & yeal TGAESCN-1L O |+
= Oly ot o hen s seleclabla. 2 - Srencand
& ¢ Cetian

¥ 1 e availabls

Table 7 Filters by type

T 453k~ z ggnel from the thiqd IF filter is amoi
fiec by 02 (35K 311, anz is mixed with the CTAR signal
CI5E kM2 r e fourtn receive mixer C303SK137) The
5 gnal 15 corwertes into the fourth = signalaf 100 kHz,
and passes through e notch filer circuit, arc is then
aspl 2d =0 04 135K1311. Tha avglified cutpat from 04
becomes the AF signal after passing through the 558/
C¥y desactor. and is aoplied to the SCAF term:nal
ICNL

The autcut of G2 is applied o 022 1252712, 10
secoma tha sauelch sigral for nor-FM receive mades
oy comparator (C2 INJM2303MI. The autput of G4 is
also aooles o Q10 25C2712) to produce the Auto-
Tas 2 Gain Contro AGC sgnal.

r the =i moge, the 455-«Hz sigral passeas througn
IF baffer arvother G228 (25C2712). ard it appliad 1o tha
third IF crcut. Sither wige-band filter CF2, for & 12-
cHz aandwadth, or rarswband fiter CF3, far a 6kHz
sandwidth, may be selected. The output is amplfied
oy bmater amplifiers (C6 and IC7 1wPCE?7H!, and then
Fid-detectes ov ceramic discrminator C=4,

The noise componants, at approximately 40 kHz,
are elmmuinated from the FM datector cutput, and a
soue of crcut consisting of neise amplifier 13 and
G20 125C27120 and comparator (C2 (b/2] produces an
F¥ squedch cantrol signal.
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CIRCUIT DESCRIPTION

Tra F\M AF signal oassas through he de-emphess
girguit, and is then ampited by the FM AGC amplifier
IC3 PC1158HZ), If the deviation of the ANT inowe 53
k2 or more, the circuit keeps the aLd o cutput cor-
818N’ ano prevarts large charges mwvolume, The FM
AF signal and the Ah AF signal cetected ay 02° arc
C2Z RLS73 are routed from te FAAF temn ral

The AF sighal “rom tha SCAF or SAA~ tarrunai is
applied 1o the AF unit {(X49-3020-001. The AF sig7a
from the SCAF erminal s routad differantly from the
gigral from the =AA= te'minal,  The s.gnal from the
SCAF termira is procassad oy e DEP and ONVET
circuit, 2nd is then aoplied to the AF amplfier IC7 ai2h
Tra signal from the ~AAF terriral is appled d rectly to
the AF amplifies IC7 (a/2).

~he sub rece var signa casses througt bufer are-
plifier OF (2SK520; end the low-pass fiter of the RF
urit. Tre sigrz is mixed wit 7@ sub YOO sigral n
tre first sub mixer CB 1o Q171 25<520¢, and the ot
i& convartad into the first 2ab IF < gnal 2f 43 055 ME2
Tre ynwartad sighel comroorents are el minates from
& signal wer it passas through tha KMCF XF1wath a
154%Hz bandwicth, ‘When the Tantor is g9, thz RF
Tansmit sigral is epplied 12 the first sub mixe-,

T=a sgnal applied ta th2 IF unt fror e SUB IF

- te'minal ICKT}is arg fiad by Q1 (3SK13°1, Tixed with

tre HET signe B0, 7 MHz1in v iwer OF and CQF (25K520,
and - ccrwverted to tha secand IF s gnal (12.89% Mix.
This signe! is separated ntz two charre 5, one S sup-
pliad to a ~oise blar war ¢ rouit, the otha- saroifes
oy e seconc IF anplifier C5 (35C7131;, whicn alsc
acts as a no ta biankirg gata, and passes th-cugn tha
ORE-MH crystel files XF1. The sgw s futwer
aro fisd by e seccnd F aTorers 09 and CI0
I35K13°1, product-detected by IC1 (ANG1 21, and routec
fremm the SAF ta°monal ICN15) a5 2n AF signa

“his sub AF s.grel s apphec to the AF anit, whene
s sBpz-ated into two chanre s; one for sub recep: on
gnd ore for the monicor. Far sua receotionr. the sigral
i& gaolied to IC7 (k21 For the ranitor, the sgnal is
routed to the monitor VA,

The mzin AF end sub AF signzis are aTpifiec s=pa-
ey by IC7, passed thrcugh the rmwt ng oot 38
ang 08 [23D1757K!l. ard are apalied to the mar and
SuE A= VR, Irn the CW rrade, the sub AF cen alsc be
routed through the AF VBT circut.

The AF sigra tha: Fas osassed ~wough the AF VR 5
miked witt the sgral tha: has passec twoagh the
mianier YR 0 1ICH 2/2; NJMLa5EM. The resutng
signal ig ampliied ard apolied 1o the control urr XE3-
2230400, va the AF terminal 1CN17 5, avd emphfied by
=& AF power amplifier ICT w2C2002Y0 in order to
07 ve the spescer

15-9505/SD

« Filters ratings
Itewm H-tin!
Homira. canter fraguency g §30N'Hz o
S4B amsnoston 262k o7 rore ot BE0MEZ

Goaawpd atar.atior

ZE43 o mare & 3 2H5WHE 255K ]
4513 o moe 25 3 TAMH? <91 JdkD

hm—_u:r' hoss . 6dB o le=s )
Formula = 20d0g (E:%E}
' Ripp=2 | 1.0 o leas dwithin 388 band]

Tl'l:utrd outps: mpadence |

3300

Cearamic filter (L72-0351-05) {IF unit CF1)

e

Rating

| Nomita frecuency o
! wenter Pegoency devaton

| 10.686MpP2

Viitin £200Hz at 623

Passans wadts ans
an=n abor ba-deadth
i loss sTancatd;

2.2k 42 = morz ot Edf
+* BkMz or less at 2003
i 4kHz of |ese gt B3

ipp @

2d8 o less

inze—1~ lozs )

S

odB o less

v Eresd eterurtio-

Gz 3 or Mo wittin 240k-2

Inou &~d outour mpadance

1.2k = 5%/ EpF + 6%

MCF {L71-0249-05] (IF unit XF1)

e Rating
o ol center Feguency FAOSMET
“a5s bancwade: =7 5akz o0 mame 21 3B
Attenuat on bardwidt =30kA2 or 2ss &1 40dB
Sppia 1.0 or 'uss -
rserticn koss EREIETE

£ oamrpntead aTEAUSLSA

TXE of more o fe 4 5001 1000 ki2!
TR of mom & e = 200 0 100 tHe

. LeTe TeoueCy Cavigtinn

Y Thit £1 EkK=Z at JdH

| ~put snd outout ircedance | 2L QR
MCF (L71-0401-05) (IF unit XF2]
hem . Raning
Horanal ZeTer Srecuse ¢y ES3DkHz

Fessbe~d wicth

CHAE “TEQUENCY deviston

wWithn x I:—:-I:_':-lt Gd@

+1.3kHz or moe at 608

i-tﬁ-.;-em* zendwizth

* 1.7kHz or ess a7 2028
+ 2. GkHz ar ass g 3058
49 4kHr or less ot 8028

F.ople —

- —— —

E or less

Inzerbor oss

&dB or less

Criasi o et Sttenr_2 Horm

0B o more i toa cage
$+34kHz 10 41Nz

Wnp.: srd o0°p. impedance | G004/ 1505

MCF (L71-0222-05} (IF unit XF3)




TS-9505/SD

CIRCUIT DESCRIPTION

Itam _ Rating -
~ “orminal cente ffequendy L6E & 0.20<k2
_8dB handwidth 2.9 te 3 Ik !
#lc8 bardwicth 4 VeHy o iess
Guaataed U araation EQdB o more at 0.1 0 ThkiHz
Spurious 40dE o~ more 8 S00 12 F00kHD
Fippa lir B33 handi 2c3 ci less )
Inserior loss Go3 Cr lass

Guarartaed ateruatio”

60435 or moe wihi- £L0kHz

Aput 8nd ouipLt impedance

2kl

Ceramic filter (L72-0333-05} (Filter unit CF1)

Item

Aating

Morminal cante: frequancy
623 bardwidth
5033 bardeidth
Ripcle twithin 455 % d<kzi

4Bbeks
*6kHz or more ot 450k

tem Rating
ool oo desl inesusnCy EA30 OkHz
Centar frecuency cewintion |, Withn £70kz ot 6dE
Pass banceadt + 2600z o rrore 87 EJB
Sae-usion bancwadt- 300k2 o less at BIdE
- [inrrud e gl by BB or ~ere within £2kHz 1o £1H:
Foalhe o 2dB o less
~serton e Within 6 + 20 -

4
| =gt anc o.put impedance |

60 ! 16pF

Crystal filter YK-88C-1 (L79-0847-05) : Option

ftemn _
Homiz ool necuecy

-

455kH:

Cantal Pacece seviation
Fess bencwadty and
Atteraeion banswad?

Inse~ios In:r_ss -

ﬁ: 3 or lage=

GLata™eed eteruaios
Ivsitrin 466 = 100kFz

3EdB ar more

_Iﬁp.r. ard outpu! impedance

2.0ki}

Caramic filter [L72-0315-05] (Signal unit CF2]

Item

Rating

Hmira centar frecuarcy ita

BEI0K 12

| Pags nendwdth

in = 3.0kHz or more 2t S4B

.d.mr..m'.in'l Eanzwdik

‘o= 16.0cHz of less &1 5008
for =z 13.0kHz or leas &1 5008

Cuararbee: atl@n.aton

7023 2 more wihic o4 “ W=z

Woithon 50Hz ot B33

+ 2804z = mofe a7 £dB
+425+7 o |eas &l GOAE

Gusrariesd 2De™ U800

BXE of =cre v T02<7 o 45¢C 4k
BXE of = veithis 455 5k=; t&i‘l‘.{l-z

Sapche 258 or a5
rsEicn o= G238 o lmss _
o envd ougput impedence | 2k = 5%/ 15pF £ 6%

Crystal filter YG-455C-1 (L79-0888-05) : Option

v

Rem

Rating

Rippia ir=in 1 B _
Insertion loss Withn -
Inpaut 2~d autzut imcedarce | 85041 7 2pF

MCF (L71-0266-05) (Filter unit XF1)

Ratimg

merrnal cevier ‘requency i
ard Sadatior

A CBEMAz £ Dk da or s

Fass banzwidts

fFo & 7.5:Hz o rrere a0 JdB

| Atieruaticn bardwidt

3odB or rrome ot fo & X5kHE
6048 or more 2t fc # 150cH2
{Spurious : 30d8 o mered

Cuarantee: atten.aton

S0=3 or now at ‘o & * SlkH: o
fo + 1000«

Rippia
Inse<ion loss

1 EdE or less
A or less

Inpus ard Jautp-.ﬁ"rm:-ldanc: | 4.2600 5 - 2=

MCF (L71-0275-06) [RF unit XF1]

Rating

[ Nz nal cemar ‘requency

LBBgHz

_Bdﬂ- Banzwidt®

+32kHz ar mare (et L5370

BCdB banowidth

+9kHz or last let 435kMz

Ripp heitin 455 & 2<k7)

. 9B ar lass

Ingarion loss

Ba3 o lass

Guarantesd atterJasin”
fww thire 456 + 10D<HT

BldE ar moe

ireut and ouTput IMpedance

2.0kL}

14 Ceramic filter (L72-0319-05) {Signal unit CF1, 3, 5}

HoTere parder fessercy

4=Bk-2

Canter fagaercy savieinn
Piss banoeadt - anc
Altarn s tio Sencwedt

wai-hi- GBIz ot 648
=125Hz or mere at 622
= 250Hz or less a: G028 '

Capmrmndeess st o do”

S04 o mers within 10CHz 10 284 5kkz
A043 o mors willin 55 LdH 7o IR

Fapcle 2dE of less
MBEITIsn in8s EdE or legs
ilrm;ﬂu.miw:-a:e*m defl 4 BV "BaF = G% |

Crystal filter YG-455CN-1 {L71-0239-05) . Option

I em
!_ Mol SEnter frag.anzy

Rating

EEkz

pew =entdarditt Bnd
Aitan, o~ —endhe d2h

=" ZkHzr or more st B23
+" BkHz or less at 20=3
+Z 052 o lass at GO9S
+2.1kHz or 'ess at 6648

= zoritees aaiaEl onh

008 o mare within £20¢Hz

R 2

3dE of less

Inze—1> loss

635 of less

PR—}

. ar;:l :tl:-.l'._ mpatdarcs

Zell* B [ 1607 = 5 |

Crystal filter YG-4555-1 (L71-0292-05] : Option




+ SLOPE-TUNE, IF VBT

Figu-e 4 shows the TS950 SLOPE-TUME ard IF
YaT recaivar configuration,

“ha cperating prnciple of S53-SLOPE-TUNME cacut
3 expired “rst. When o, v, snd fracs i1 Figare
b 18 a: thar rormal traquenc es, the syvthes zed bans-
wdth 5 indicated sy A, When the Tecuences of
L2 and Tvid are iowerad by an zmount equel tz A%,
gry 1@ thrd (F filvar 1£453-k-4z sand) shfts © sos oo
3. IThe cirouitis designed so that the PLL data lowers
the frequencias of vl and faiLs ecual to the value
deterr ined oy At .| The synthesized bandwidth is the
everlapoing oortion ¢f A and B. When the freguencies
of fiL and fML3 are loweared by an amount ezua! to
Af2, only the the second IF filker (8.83-%Hz berdi shifts

¢ positicon . The synthes zed bandwicth ie the over- e

TS-8505/SD

CIRCUIT DESCRIPTION

lzpang portior of B and C. Tha SS2-SLOPE-TUNE
alowe these operations o be conductad independ-
ently, 4sg two separate controls,

"he fraquenrcies are gerarated by the PLL circut
and cortrolled by the microorocessor. The amount of
change in Aft and Af2, 15 cigizlly tracked, allowing orly
e bandwidtn to narmow without changing the center
“raguency of the composita passbard.

We wil row cover the operating principle of the
SSB-SLOPE-TUNE circuits. These sircuits ara designed
50 17 relationsnip between the frequency changes of
FL_ data are such that Af2 = Afi. The synthesized
pessband widths of the third IF filter (fi=zl and the
secora F fiter (YF2) can thus be varied by a single
SOrrs |
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CIRCUIT DESCRIPTION

» Noise blanker circuits
1) NB1

NB1 is 2 roise blankar cirouit thal has been de-
signed tor short<duration pulse ra se, suck as automo-
bile igniton rose. Tha 8.83-MHz 17 sigral gencersted
from the first marn IF of 73.058 WHz s amo’fed by
aolsa amalifers Q40 (25KZ101, O4°, 042, z2rd 044
12SC2712), passes through buffes amplfier 0345
126C2712), and is no se-gatected oy D30 IHSKM3BAS)
This signal is usad to awitcne 047 1250277120, tums 29
(48 (DTA24EK), and switches tha rmain IF sigral I n2
according to the ircoming Aoise oulses. The g% B
alge used to turm on 048, which turrs or IF unic CB
and 08 (25C2712), arc swicnes tha sub IF sgqa
linaccasding to the main 1oisa.

The 10.B05-MHz IF signa’ ganertec fram tha “rst
sub IF of 40,056 M~z is amp/fiec by noise amol fia's
026 125K210), Q27. Q28 ard Q29 2502714 of te IF
unit, passes tradgh buffar ampliier G371 2802714
and is noise-datected by D33 (HSKBEAS]. “ s sgral
is used to switche Q33 28C2712), tumms or (34
IDTA124ZK), switches 08 and 06, anc swiches tha
sk 'F signal line aceord ng to the ircoming nosa. The
sigral turns an O34 [DTA124EK:, and swiches the
mMan I signal line ecarging to the sub noss.

Whan N1 tums on, & 2C voltage s apphed 73 the
emitter of 47 or *ha AF unt framr sweshad varable
rasistar YR12 for the main rec ever. A corresponding
DC valtage is applied to the emttar of 833 on te I°
Jnit from thrashald variagie res sto° VR12 for 2e sud
receivar. Tha affect of the NB zirour zan be adjusted
by changing thesa emtter voltages.

2) NB2

N32Z is & noise blanker circut that is used to o.ark
noise pulses vtk a comparatively long duraticn and a
arge puise width, lke the Russiar woodpecker,

For the mar receive” NB2 circdit, the nose signal
amplified by ncse amplfers 40, G417, 042, and C4=
ot the AF unt s rose-detected by DZB IHSME8AS!
& r@ner veny smiar to tat of NB1. Tne threshold
voltage of ervtter 046 125C2712) is vatied by VR Z.
The cutput f-om CLE erters the NB2 module unit
X598 3350-007 arz s LSS to generate na pLlse width
a~d petiod synch-onzad with the woodpecker woise,

For the sab receiver N32Z circuit, the rase sigrel
ampilified oy noise emplifiers O26, 027, 028, anc 029
5 rose-getectad by 1= uniz D32 (HSMERAS) ina man-
ner very sirilar t2 that of NB1, The tvreshcid voliage
of emtier 032 (25C2712) s vared by VR12, The
satput from Q32 erters the N32 module unit IXBS-
3350-001 and i2 Lsed 7o generate the pulse width and
period syacnroneed with the woodpecker 1oise,

The N3Z switching signal detected by the main |7,
and the NB2Z switching signal detected by the sutb |-
switch the man and sub |~ sigral lines In a manner
wvery similer o AB1.

ICT1 TCACT B, /4, &4, and 2/4, 3/4 inthe moaaa
Jrat are set 10 a pulse wdth of 40 ms.  MNormally,
wooCtpackernoise has apuse widthof 3o dmsanda
carod of fromm B0 to 100 s, Somre woodpecker
no ses have a pencd of about BQ ms, although this is
rae. There‘ore. even & woodpecker noise signal, with
3 larmge pulse wadth can be blanked oy swiichirg the

sse in 5ms intervals. However, if a noise signal,
with 8 penod of several ms lke an ignition naise s
blanked at 2 & s intervel, the signe: recerse time oe-
comres zera, To prevent this, a ane-shot mu'ti-vibrator
cerpasad of IC1 2/4 and 34 ‘s provided so that the
~exi piise s not blanked for a perica of 40 ms afte the
ane shot 15 ssued from 1/4 arc 4/4
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Transmitter Circuit Configuration

Trhe trarsritier system configuration is show in
Figure 7. The transmitter system operates as a tipke
corvers:cn systam in SSB, CW, and AN mooes,
as @ doukle conversian systermm n FY% mode.

The audio sigral fra- the microphone enters switch
uht 1A D10 and switchk anit {41 IH108 from the
microphone connactor beard. The signal is ampified
by the MIC ANV mogu'e anc passes through bufier
amplfier Q17 (25C2712) and splits nto the SSIVAM
MIC system, and the FM, VOX system. Inputs fromr
the resr paral anta: from the PHOME IN arg ACC2
lines an the IF unit, are amalifed by 042 125C27712.
&rd then matzshed with the input of Q17 on the switsh
unit (A {E1D),

The 558 and AN MIC systar of switch urit L&) (-
100 is roured to the MIC GAIN VR and the PRCC IN VR
an the sae boerd. When the speechk processor is
turmes on, with switch S59 of switch unt (A G (4,
PRCC IN is selectad. When the speacs crocessor i
t.mea off, the MIC GAIN output is selected

Tha FM ard VOX sigrals of switch anit (&) (H10
are switched to the FM and WOX systeTs by swich
Jnit (A1 IEA10L The FM signal erters tha FR % .C AW

ETTCT

e o o e e— — —

— T — e ake e s e S . S o S S .

i e e — — — — — — — —

cocut of te A= unit, and the VOX sigral entars the
VOX circuit of the AF unit via the VOX GAIN VR of
v lch unit 1A (EAD).

The 5SB and AN MIC signals enter the signal urit
and are armgiified by (CB {TAT140P) to 2 level sulficiant
tor madulation, and are ther modulated oy fing modu-
arer D41 INDEB7R1-3R) to produce a 455-«Hz DSB
sigral. |n the AM and CW modes, D47 is used as a
carner attengator by applying DC bias to D41, The
carner level is adjusted by changing the leve: of VRI11
CAR LEVEL ¥R on sweitch anit (A8 (JA00 Ir the FM
mooe, the came level is sat by VB IFMC) on the
sageal urat.

The D58 signal is amp/itied by Q12 135K1311 on the
sagral unt | ard s passed througn ceramic fiter CF101.
“we unwarted side band is eliminated in orger 1o gen-
e-ate a £5okimz SSE sigral. The FN and FSK signals
aisc sass through CF101, The CW arc AM signas

gass twrough CF1. The 455-kHz signa’ passes through
tufter amplfie-s Q26 and Q26 @5CZ712x21. and are
routed from the sgnal uni,

L A R T e e N,

—————




The speach processar car be tumed onand of orky
in the SSE made. In FSK, the processa’ s autorat-
cally switcheo into the circur. Wnen the spaacn proe-
psear is an, tha SSB s'gnal abtained ~om the outpur of
026 is emplified by Q33 (25CZ7121, and the coTeo
nerts sbove a specific level are chaged @ resuting
signal .5 amplfied oy Q30 (ZS1310 The outpurt level
of tha sneech pracessor is vaned by ctargrg e
second gate voltage or G300, Tha outpu: o s
certrollad oy the PROC QLT contra an swicch uris JA°
101 Tha arccasser outpus fror Q20 passes throogn
ceramic fiter CF5, and is ouraut when processar 025
5 turned oft by DE0, CE7, and DE2 (HLEST3x3). The
sigr:zl then exits tha s gnal unis

The signal suppled fror the sgmal ot antes the
IF un't and is mixeg with tha third loca ascil ztor signsi
of 9.2685 MHz by Q41 (35K731! to obtar 2r & 83Kz
IF signa. This signal passes throwgh cerzmic < kz-C-1
with the NULL point sat at 9 2BS MHz, amphfier 040
W2SC27° 2 for matching the signal to T8 rest casrmic
Frar XF3 (Y<-885), and the 5 83.MHz IF flte. The
5B, FM, FSK signals passe through X=3 (YK-835:. anc
t~e CW and AM signals pass twough the flter it (CF
. The ounpuat from ths fiker is emofad by Q38
(35K131). ALC is aopled to 038

Tae cutput from 039 is mixed wih te second loca
ascillesor signai of 84 2Z2-MHz n 038 aro Q37
135K131%2) to genarate a 73.08-M-z signal. This sig-
nel enters tha RF uni from the IF uric

nthe B= unt, tye sigral passes through thres LC
mandpass fiters, L33 .94, zra L35, 13 raed wethk the
a7 local osc lator signal in Q20 arg Q27 3SKI137 %2,
and 5 corverted to the target trans it frequacy. The
cotant of Q20 and Q21 passes throuch a barzcass
ftar, wich 1s split to three frecusncy ranges 175
Vibg, 7ate 1456 Mrz 14512 30 MHz, e 75 WHz
saction cove's all frequercy oelow 7.5 W=z, arpl hed
oy D22 135K1311 and Q19 (252954, and roated from
tre JBVE DUT terminal on the rzar panel  Thes sorzl
ertars the final urit via the DRIVE IN term nzl howgn
t~& |Jmpa- cable at the rear.

The sigral is amplified oy Q12SC19711, G2 and O3
125037 33x21, Q4 1142, 2/2) IMBF4Z29MP. Harmongs
are eliminated from the signal by the filter unt, ang the
signal iz emtted from the antana.

=ZK 15 based upcn AFSK memods with the mak
12123 k21 of space (2295 Hzi beng generated oy the
cerrig” unit or the A=SK signal is input to signal uwt 123
ang Micdulatec oy D41, In the FSK mode, the soeecn
procassor crocut works, prowviding "0 o 20cE o
comraressian, anc also suppresses the difference iy
tha avels betwean e mark and space s 3@ s

The FM 2gnal passas twzagh buffer ave ifer 220
125C27121 and the =M MIC AMP mod e 10 the A=
unit, and is usec to Todulate the second oca oso k-
tar,

15-9505/5D
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« ALC circuit

The leval of the forwa o wave vatage V5K de-
-acte= n the filter ur- Tay be adjustad by VR12 (WEFI
on the coqtod wurit and is zpplied to the differantial
amaifer composed of Q10 ang Q17 (25C2712x21,

¥ilen ¥SF 15 applied to the case of Q1 D, tha emitter
voltzpes of G110 are Q11 incresse and tne curran:
o430 e base of Q77 decrease whick causes Tne
collactor voltage o 011 to rise. Viken this wolage
exceeas e amitar valtage of Q1 125C2712) janou:
1.8 % stae izec by D7 [LTBOC1P] the current teqgins
0l thru the base of G, dropping the or tha collec-
. e ALC tirre conztant RC circuit 1s connectad 1o
s oollactor The chanpe in the callectar voltage is
shufted oy aparoximately 2 7V by G4 125KZ0B1 and Th
IRLZJL 738, anc matched with the volizgpe for kayvirg
by 35 (Z2SCZ11 20 arc DEIRLET3) 12 genaate the ALC
voltage  This A_C voltage acrvates the ALC oy ower-
163 T seconc 32te voltage of Q38 (35K137) of the IF
LN

» Power control circuit

Poesar 15 ~ortrs leo ireduced) by (owarirg tne basa
voltage o 07 1. As the base voltape of 071 is de-
crazseds, e amtter volagas of Q10 and G171 are
tecreasad This allows Q10 to be turned on even if
toae sase voltage (WSF) of G117 s low. That is, ALC
wks 7 lower the oower even if the power is allraady
relativehy kore.

YWhern -hs powar output s maximum, Q18
IDTC1Z24EKD 12 an, 012 and 014 (DTC1245KxZ!) are
ot arc wEZ WA VBRI of tha switch untt [0 1101 s
shorted  Therafae, the bazae vaitage of G171 has the
va e cetertired by voliage dividers BBE. 367, and
foont panel PWER VS Wher the PWR V= s tumes ta
AN, the bzse woltaga o 071 is lawerad, arg ALC
bagias wath oy poswer. Whan the PAWS W= ig set to
FIN, VE12 1IN and the PWHE VA of the cantrol unit
are aatallel, and the VN pawer settirg can cantrollad
by W30

=or AT “aning, The power is lowered to about 170 WY,
Tha A7 stan sigral 1475 tums on Q14. and the base of
11 s connected to ground wia R7Z to lowa* the
pordeer . '

215 IDTC12£EK]) is used ta turn of the PWS VA
cort ol o pravent te SWE VR from nfloencing tur-
"]
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Fig. 8 ALC, power control and protection circuit

If the powvar autput contrel :s usad only woen A_C
actior oegins, its range inc eases as the power output
i5 lowerad. Thearefora, the swich unit L&) (=100 PWS
YR has two functions; ore contnols A_C, and the other
cnangas the secard gate voltage (PCYi of 022 35X 311
on the SF urit. By changing the cate veitage, the di-
ference between tha maxiTum arg TINETUT gANS S
appraximately ~0 d3 to prevent excessve ALC action
when tha powa- sutput is ‘aw.

The gain s alsc recuced during AT tunrg. ‘vwhan
the ATS signal arrives at tha R® unit, PCY s grourced
at Q26 (DTC124EK) ta el minate the influence of PR
VR, and the sacond pate wo'tage is made constart
Inearly the same value as when the PWHE VR ‘s MIN!

P

+ Protection circuit
1) SWR protection
¥when the reflectes weve voltage WVSRI from the
lier uric s raised by lcag variation or AT tuning, Q2
Z5CZ7T12) of the cortrol unit wrnes an, and the voit-
age or the ALC tme corstant crcuit is cecreasad
Tre power outgut is lowered Dy decreasing the drive
o protect tha fina trarsistor,




1e
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Vo't~

irives

2} IG protection

The final transistor col'ector currert is Jetected va
i~ voltage drop across R3B o the final unit. Since the
cetecec voltage s negative, it is rwerted and aTo i
fied by ICB (NJMASS8M| on the control uris. ICE s
er 03 {28C2712), reduces the voltage or the A_C
e constart circuit, and decrséses the drve 1o Emit
the fnal trarsistor curnent.

Ywhen the fuse onthe fina urit blows, tha 50 AVR
is turned off, TX| s grounded by D7 MCS2°1, 018
10TA" 24E5]), and C14 IDTC124=5;, and disaz g trans-
MISEar.

+ Temperature protection

I” the final heat sink “erperatye rses o 2po o
~ately SC°C, the temperature switch 151] o° ha final
Siums an. Tuarrert thean fiows o the “2n rmotar
t~ough R2Z3 and D5 (151685} ana R3I8 arz DO
WUPL4.73), and tha fan motor stars rurning at a bow
speed. DIC is 2 zener diode tha: produces —e surent
Jecessary for starting the motor,

f the final heat sink temperature “ises to approx-
Tataiy 70°C, temperature switch 52 turms on, and D10
and 736 are shorted. The voltage aapliea 1o *he motor
thar increases and the far motor rurs at higher speec.
f the sink termoerature reaches 90°C through sorme
failura, 53 tums on, TX! is groundes, and transTiss on
15 disab ad.

If the power trersformer terpersture -ises 1o as-
proximately 80°C, temperatura decection switch ST of
he AVR unit turns on ara the power s ‘owered
protact the wansformer,

« Safety discharge cooling circuit

70 ta Bl V is spplhad to the elactrolytc cazacrz: of
the power sugply wherever 1he power switch is turmed
cn. This capacitor wll not cischarge immedately when
the power switch is surred off. Since the wohage or
the 154 power supply soon falls whan the poweer
supply is tumed off, the voltage remanrg on s ca-
sasitor will be consured by the fan moss-.

The fal in vehage a9 the 15V aower suedly re &
detected by D4 (MTZ27JC) 21 the Siral uat If the
voltege a-oog to aoproximately 10, Q11 {27 CT124EE:
t=5 off, tie collector voltage -mes. ad G012
ISTS &3T5) turis an. Wher 12 turs on, Q12 tums
or dlowing the voliige 0 dischange siowy throwgh
FZ7. 013, A28, 26 keeaping the fan on

15-9505/8D
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» Monitor circult
1} Modes other than FM

The monitor circuit usas the sub recever to recaiva
&ra monitas the signals after corversion to tha *rans-
megsior freguency anl ke convantioral manitor circJits
that mordtar the IF signals. This montor sircuit pro-
duces the same audio sigral that is <raasmited aad
Toutored by anather recaver. |n tha AR mode. the
swxnal passes througn the S58 fiker for praduct netec-
o )

“ne sgnzl teker. “rom tha bandpass fiter autput
before C33 of the BF unitis applied to the frst mixer
08 t= Q111 of the sab receiver va D49, Since the
bevel magh: ba too high, it 5 attenuated by Q37 when
the signa 18 daterminad o na tza large, and s further
sftenuated by (4 in the IF unit. Tha amourt of atteru-
gton T ™e = ounit can be adusted by WR1, and the
segrae of AGC can also be changed.

The sub recever output SAF passes through ICE {of
4rara C10id/L) of the A= unt, ardis anplies o ICE iaf
2% viz the moriar contra . It s amiplified and rovted in
tha same maner as an signal. To cut off noize antar-
ing iCB wmer trarsmissions are not monitored, snelog
swalzh ICE b s shortea to ground urtil the morisar
crc.t 15 aga r tured on.

2} FM mode

The signzl cutput 1an 24, having sassed throuph the
dlizper arnd areemphasis circuit in the FiM microphone
grpdifier circuit (XES-3000-03), is applied ro the daam-
anass crcurt.  The resulting sigral passas through
K0 o/, appled to tha IC10 1d/4) inaut ipin 101, and
& ampl fiad and routed as for the other mocas,

21
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Side tone generation circuit

The AFT sigrel BJ <z when e PIT Tk control i an
L the center; the fraquency s changed within =50 k=2
By turning the ccarrol: 150 kHz in te SEB mocel ger-
grated by the CAR urit ‘s rec:fied by Q1. "1e squa‘e
wave of BOC 600 Hz g'viced to /100 by IC1 's 2pc ed
*fo switcred capacte: filter IC2 to obiain & s1Me wave
“interiocked with the CW receive picch.

= The 4025 <-4z cbtainec by drading the AFT ssigna
Lin malft with IC1 is sen: to the ciock that ceterm nes

TS-9505/SD

CIRCUIT DESCRIPTION

*he certer frequency of I(C3.

Keving the transceiver switches 07 via the XEY line
“+om the contra) unt (high when the key 15 down). This
‘orward biases mwtng trensistor 06 to produce the
e THTENT SiNe WAVSS .

¥When the momtor s on, OB is biased through A27
and side tone s zumad of.

L% § PEAMHz

AE = S T
— - -
61 b3tz r 0 9
1T i } " .
mrasmons (| imd Lmg
} +2
[ L ] 1 |
R BN CREACEERE
Az e
A

3F T Ca
80 420 e
Jow WoOE ! o
T
I

1 AF VBT circuit {AF umit)

L Fher ICZ IMF CCOWMI is irserned ints the AF a2
lifier circuit in orde- to elrirate radio rterforence.
Mg circuit furctions orly 0 the CW moce when e
F TUME switch is c.

The canter frequency of this “ker is changed when
 pitch of the recaiver sice tone is vanes wih e
JCH cortol, The Qof the fiter cirguirt car ba chaged
‘genjunction with the AF VET cortrol.

“When S52C or “SKC goes low in a mode ot1er Than
ot A, Q3 tuns on va D3, and CE in/4] anc iBAL)
an. Wher C\W3 goes high in tha CW mede, K05
i Bnd B2 turn on via =20 and D1, [Prevenc ng the
na from pessing twough fiter (CZ.)

if the AF TUMNE buttor is pressad, ASTSW goes
04 tuns an, anc IC5 a/d) and bvd) wer o Since
I8 loww, 0 wurna on ang ICS 1oL and 13745 tarn
. The cutou: of the “lter circuil se ected by IC2 is
ntretec by ara'og switck K5

‘The ce~ter frecuency 12} of the fiter is /S0 ths

L& asdl

Ra7

doce treguency. 40425 kHz 1s obta rad by rectifying
e A=T sigral of 80+ 5L k= 2z {in the CW model with G1
et draciing 1t in half with IC1. This sigral is used as
e clock in the seme way as with the side-tone ger-
erabon crcurt, and 12 1s BOD+= 500 Hz and is changed via
e FTCH contro.

The passoand width can be varied with the AF VBT
cortrs! that is connected betwesn pins 17 and 18 of
tve Tam receiver. The passtand w oth can be vered
wit potert ometer VA1 |70 kQ) in the sub receiver, |t
can be acpusted to within 2100 =z,

Fiter IC (MF10CCWIL, 1C2, used hers contains
e blocks consistng of ar active filter [|C3 [MFECWAS]
L3684 in e side tone circuity. YVanous additional fiter
sorhiguratons car be formed by using external resis-
tors. The center Trecuency depends on the clock
freqaency. Tha fiter charactaristics arg clock fre-
cwency can be adjusted and set a1 wil according 1o tha
rato of the exterma resistor values.
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Fig. 11 AF VBT circuit

* Auto amtenna tuner

Whan tha AUTO/T=EU sw-tchis set to AUTO, ATA
poes low, the AUTO/T=RU switching refay <° closes,
anc the AT s insertes to prepara for <oimg

Whentne AT TUNE 's tumed on, ATS poes Figh and
Q10 turrs 21 [ e VSWR s greate thar 1.2, O7F also
wrns on. A pulse with the approprat@ culy yce ‘o
the VSWH is obtared from the pulse zontro ¢roat
corsisting of IC8 and IC7 12} anc is used 0 drive 05
and turn Q4 on and off, Tris 270zuces e Mmoo’
cortrz! s'gnal that contrals tha motor drve |Cs | C4 aad

U E-TE + 1%

Clhed 3.l
3
i e, |
[ 1 &4 | ¥
q s
(R D ST UE SRS S _T.J.-,,_‘r_g -
‘7 L2 T L]

1

r— -
8.3x | “1
1*.: L _

Termira: function of IC2

.1 . Bandpass finer oulout

118 ¢ Conmection of resistor for changing G
an : Input

L% . Analog ground {=6 V)

7.8 . Power supply 1410 V)

10,71 . Clock input

RAg. 12 Basic configuration
of IC2 {MF10CCWM)

IC81. The autput from she collector of QF 5 drected o
he dgnal unit as an 'OK" signal {low wher tuning is
comalstexl indicating the camaletion of AT tuning.
ATS 5 a5 fed to the BF urit. The transmitier output
dunng tuning is imited to aporoximataly 10W,

e WSWH g calculated from the torward wave and
reflected wave votages VSF and VSR, and detected by
flter awt L1 wia the microprocessor in the digital urit,
The WSWR s converted 70 an analcg voltage ir the
rarge of 0 to 5V according 1o the results aof this
czlculation, and is then apalied to e VESWH line.

M. % R R KO

:!:-—p—u:. s
|F‘J w0 mrrdl D "
cimmt KT B - o
Motor zontro

Fig. 13 Auto antenna tuner circuit
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Famard.‘raﬂmﬁF_
witve detadion
irewit

l
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|
|
|
|
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LT ol

1! Auto tuning mode

“he trarsmitter powe: from e fina wric e the
ilker .nit, oasses trough the cur-entvoltages detec-
den transformars L1 and LZ, wh ch maxe use =f a
wrodel core, Tre cuTan: and vwoltage comporsns
daected nere ate rectified oy a wavetomn recthcz 2
cirsut corssting of O£, Q1, and DY, and CZ, and 2re
then phasecorparad by IC1 ISN74574N1. The cutput
signe 3 from pins € and 9 of ICT {Q awd & 2ass
t=roogh the switch ay IC2 (TCLI663F), arz ae apphad
to ~otor crive 10 (CL),  Variable cagacite” VCI1 s
tur-ed oy motecs M1 so tiat the phase dfz-ence of
the woltage and cuman: oo Tpanerts dec eases

Tre vollage anc carrent comiponencs detected by
L' and L2 are rectified by germarivm dodes {1NG0;
C1anc D2, =nd are applied to the vo age compason
creuit IC5 (INJMZ903S; as the amaitude comaonent
of the signsl. The comparztor outpur passes twoagh
the swich by C3 {TCACG63F). Motor MZ is driven by
ancirer rosor drive C, 1IC5 {3A61030L2), whoh s used
10 twrn varaole czpacitcr VC2 in the direction Uat
cacreasas tha amplituca differenca o tha vorage and
SUrent compcerts
Therefore, warnatoe capactor ¥CO7 acius= e ca
CAZIENSE 2° The Circut 50 that the cJurmert ad voltage

DIGITa,. UNIT

Fig. 14 Auto antenna tuner block diagram

pheses match.  Varieb e capactor VC2 adjusts the
res sEnce of the crculs S0 that the current and voltage
amalitade 2 ffererce gecreases.

The vollage standing wave ratio IVSWR] is calcu-
lztec by the gigizl unit from the fonward wave and re-
“wcted wave that is detected by the filer unit, The
Yo s gnal, which s 0 to 5 Y according 1o tha calcu-
lates “esuits, is applied o SVWR comparisan sitouit 1IC7
itr2). Voliags cormasporcirg to an SWHR of 1.2 is ao-
pled 0 1 referencs voltage pr ipin 7 of this com-
parisor circuls va the gotentiornatar. When the actual
SWE vaue s 1.2 or higher, the sutput pin jpin B} of
SWWR comaarissn circun 1C7 1272) goes -igh, Q8 tums
or, end mots drres voltage contrdd transister Q7 turms
or. Emitter 04 has approximaey "5V, This voliape is
ot 1o the oigial uril és a signal indicat ng tunng
Jhigh wvick ights the AT TUNE LED

The sawicoll wave gereated by ICB INEESEC) is
azpled to the irwertes input oin of IC7 182). The
VSVWR signal “hat was described previousy (s aopled
1o the rovdwented input. Therefore, as the SWH ce-
creases, the outou: of IC7 18/2) changes from a cone
nnuous waveformm 1o a continuously changing pulse
with a -ela: vely small duty oycle, This wavelorm crives
a5 and Q4 as the motor drive voliage.
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Taraugh the use cf these circLics, when the SYWR s
37 ar mora, the mator 'uns at high soeec since the
duty cycle cf the motor drive voltage puse is 120%
VWhen the SWH is approxmately 2 - 1, the duty cyce
bacarras approxirately 50%, and the rotor 'uns 3¢
low soeed.

The matching crcut usec ir the turer is @ “-type.
The tap position from °.8 to 30 M~z 5 controiles by
aignt relays, K101 to K108,

Fosition detectior patentiometers YR1Q1 awd VR G2
are inked o the -otation axes of varzble cagacitcs
VL1 and VC2 with a gear ratio of 1 . Vo tages of 0 w0
5V (POD1 and POD2) are generated according to e
position of the variab e capacita's. This sosition datz (s
applied to variable capacitor ang'e cantrol cormparatons
IC8 anc 'C1C. and ‘s used as the "sference votage r
the ‘eadback cortro! system which is usec “or prese:
turirg and manual tuning, The same sigta s alsc
directad to the AD conwverter of tha 2gta’ unic 2nd
used far preset data and to signal the coma etior of
tuning.

The potentiometer usad hers is rot an cortra hat
rotates 360 degrees. Since e rowation arge of *hs
pctentiormater is Iimitec, the rotation rarge is from the
minimum caoacity o the maximum capacity plus 2
litta axtra for headroom.

Through this concrol, Kke prese: wn rg which will
be described later, PODT and 2002 are moriored by
the micregrocessor. If the lowsar | mit voltage of 28 ¥
ar e Jpper dmit vo'tage of 4.2 Y 15 meached, the
THCropracasscr datacts that thevolage sclose to o
ofits limits. To return the voliaga to the ooposite s da,
the APRE line is switched high, For VC1, 'f the vo tage
i close to tha ower lirit with raspect o "RE1, e
woltage near the upper [™it is oumaut. i the vobsge is
close to the upper Jimit with resgect t2 PRZT. the
voltage near the lower limt is cutput. ~he gther ver-
able capacitor VC2 cutputs the voitage reac by POC2
to PRE2 s it is,

If the variable capacitor volzage exceecs the speci-
fiedlimit, t is returned to the opoaste imt Tre other
vanable capaciter rarmmains in the same pesron.

2) Manual tuning

¥yren AUTOMANUAL selact switch SB2 of the
swiich uni LAl (7100 is set ta MANU, tha signal applied
to FRET ard PRE2 15 switched o the manua’ tuning
cotentiometers VB8 ano VRO via analog switching C,
127, Srwltanecusly & high signal s appled to the
APRE Ina, causing C3 aof the AT anit to turr on, and
the contre switches of ICZ and IC3 are switchad to
PRE1 and PRE2. Potentiorreters V3B and VRS gener
ate spproxmately 0.4 1o 25 V, which i appliad to
ano~her wput of esch vanable capactor arge contral
comaarates, (C9 and IC10, 2na is camoarad with the
posior data. Feedback contral is parformed s tha
tne voltages match.

3] Preset tuning

Yhen aLto o manusl tuning ends {tha OX signal
changes fror hgh to low!, ard the voltage of PODI
and POD2 s placea ir memory as prese: dsta for tha?
bard oy the Ticroprocessar.  When the nand is
CNEQEC. &ven i’ tuning is performed r anotner bana,
¥SW and APRE go fign, and areset tuing is per-
formez by the feechack contra systam. If the mora-
cocessor catect2 that PRS1 and PREZ matca 20D
gra POD2. the YSWR retums to its grigina’ value (the
ast SWH value calcuatad), ana APRE goes low. The
aulo control system becomes effectve.  ThHe initial
preset dzta when the microprocessor (s resat includes
stancard data "¢ a 500 load or =2ach barg.

L™ A |



e

g
IC.

ind
0

12
ol
the
hat

niasl
I
hat
15

ne.

J&r-
D
o1

the
ke
itial
des

15-9505/SD
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+ Standby control and timing

Stardby control arg timing are performed by the
cortrol unit [(X53-3230-00). The input control ssgnads
Aclude the following :

85 Stanooy switch. Active low.

§5 ! imverted 5SS, Base for srodacrg each tir-

irg voltzge.

CSS : Stardby signal to the microprocessar,
AcTive [ow,

ATS  :Standby sigral from ANT TUNER.
Aztive high.

£S5 Standby signal froT the persoral oo mputer
cortral. Active Figlh.

EY Kevirg sgnal from the kever. Active low.
K3V - Signa ndicar ng whather a key = insaed
inthe <ay ack, GN: Keyis nse~ad
TEl TransTissian disaba sgnal om e recro-

procasscer. Low iDisabled.
YOXQ . Stardby s gnal frem VYOX. Active wgn

T~2 outout control sigrals nchuca tha followng -

CTX2 : S gnal that ganerates TXB Hrznsmissior 15
V1. Agiwe high.

TXE Trarsrussior 15 Y

<¥3 . Keyirg signal generated by keyiwg.
Active high.

CKY ;. Keying signal win timing. Astwe Fgh.

RXB 1€ Vinracave mode Sare tming as i

versad TX3.
FBC : Receive cortra sigral with timng. Active
Iy,
EE II
I
I
i I‘ L.
| i
CTeg s l
|
-..!t:.r Favy -F——I"'—
ge I
I |
|
e i
I I s
I b
[ L] I !
|

Fig. 15 Basic timing chart for standby

1) Manual standby (other than CW)

RX 1o TX switching

Czours when the standby switch is pressec and the
35 line s grounced. If pinS (TXI) of the C\WT module
(X29-3660-001 = hightransmt is possible, Q203 and
Q202 in the module turn on and 15V is applied to ain 2
from The collector of Q202 . Veotage 55 passes through
pin 5 ot 'C13 and D168 and is applied to pin 2 of the TRX
ryocule (X55-3680-001 as CTXB. This sigral tusrs on
2153 and Q152 and genarates TXB from pir 5. The
collector of O75% goes high, G154 turson. Q796 ard
Q15" tur off, and RXE froo collector of Q751 turas
ofF.

- CKY generation

SStorces oin 2 of 108 high, ana wriggers ain 4, the A
rgut a0, of IC10 ene-sv01 mu'tivibrator, The G out-
cat s owe ‘o "0 ms and then goes high, As g resul of
this pin 3 of IC6 goes low 10 s after the standby
swtch 1s pressed. The signalis than aopliec 1o pin 17
of 1T5, and The inverter adtput is felt on pin 10,

The OWE Ina appliec to pin 13 of IC6 s high in the
-¥Y moce and is 'ow in other modes. This causes tha
rvert=2- cutput or an ° 2 10 8'ways be bigh.

Fn5af 1IC4 s high durng full areak-n, turnirg tha
anzlog swich or, Pin 13 of IC4 is high durirg sami-
orezkan, Wwinmg the analog switch on. CKY is cutput
"0 s ztter S8 with the same timing fromors 2 and 3
o IC4 regaidless of semibraak-ir of full oreak-in statas.

The CK¥ sional is peneratad, and a bies is applied to
tha second transmt mxer. Mearwhle, the signal s
aspl 24 ‘o pr £ of the ALT module (X5%-3700-0C1 via
217, sassec through ntegration circuit G251 for wave-
‘=™ skapirg. and matched with the regative ALC
$ g toproduce the FET gate bias for the transmitiar
F

CEY e | Qs

LA ’

Fig. 16 CKY generation

27
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. TX to RX switching

When the standby swich is tarned off, 0233 avd
Q202 of the OWT mocule IX59-3660-008 are —ured
off, and the S5 sigral charges from high to low. 016's
zarode changes from high ¢ low 5 ms after e 55
sigral cnanges sinca there is @ 5-ms time constant
cireuit comoosed of R43, Rd4, and C37 attached "0 “or
tne cutput of pin 2 of IC13.

Thereare, the cathoce of DNE CTXB switches from
Tansmt to receive , ena TXB goes low 5 ms after the
starday switcn is turned off.

When TXB goes ow, 0154 of the TRX madube X59-
3662-00! tums off, Q166 and Q1561 tum on, ard BX3
1585,

CKY down

Wnen S5 goes low, pir 2 of (C6 goes ow, ¥n 2
goes high, ain 10 of ICE goes low, ard the C<Y cutpat
goas low, Thus, e CKY signal chenges from Figh tc
lows ‘when the standby switch is tured cif.

The ALC waveform autput fraor the ALT module
rses according w0 the time consant of the integration
circuit,

5§ _|
T*B _..i_|...5n.,

cEY

ALC R
XD ol

RBC generation |

When CTXE lire cnanges from high to low, pins 9
and 77 of IC13 go low, anc the NAND gate output at
piti 4 changes from nigh to low & ms after CTABE goes
owe: 2 AXB rises accorging w0 the Lime oonstant
crcult providec eheeg of pin B of the inverter autput.

Tre RBC sigral is cornected to the basa of an NPN
trarsistor. This trarsistor switchas the 455-kHz re-
ceree IF circait to greund.  The receiver aperatas ony
whaq A3C 12 low.

-— -—n

~m_!-'l“.- — oy e

. e N

Fig. 18 RBC generation

PLL data and transmit/receive timing signal

As expleined eader, the SS s'gnal is used at the
bzgnnng of each cpe-atior. FLL daw s switched, B
and ciooe switch and enacg switch sattngs are B 8
canged to assure stable transrrission ard reception R
1C s after the S5 line is grounded, vrtii the last CKY
trming sigral for transmit has been gererated, and fer
5 ms zfter the 2B I'nz rises, umtil the BBC line goes
-~

2] Full break-in timing
- Generation of the TXB signal at key down

Vihan the key ‘s ivsened into the <ay jack, pin 9 of
the OWT mocu € IXES-3660-001 5 groundad, ana the
ariter of 0208 ¢ groundad,

When the cey is dowr, Q201, G208, Q20B6, and
G207 turn o0, causing the cutpit of pin 6. KYB, to go
Figh. The <YE signal passes through D11, D23, pins °
aned 2 of IC3, and D22, and forces the SS line high, GF
iz turned o0 wie 010, anc the CSE Inz is grounded to
rotify the moraprocessor of the start of transmissior,

vhen the trersmit disac'e signal TXI is low in ardet
o d sable transmit, Q206 and Q204 of the OWT mod-
ule (X55-3860-001 are turned on, and the CWE line is
grounded, Q206 and Q207 are turned off, anc the
<YS line goes low_ The SS Iine remeins loww curing this
percd,

Whan the SS I'ne again tecomes nigh, the CTXB
ne goes high via D16, tharefare, Q153 and 0152 cf
the TRX module [X55-3680-001 are tumed on in croes
to generaze the TXB sgnal. Mearmwhile, 0164, G156,
ard Q15" are wnec off, and ™e RXB line switchas
oo,
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CKY generation Siwe thee is @ E-ms Tme constant circuit com
3 When te SS /ine goes Jigh, ¢ n 2 of ICE alss goes posec of R43, 244, arc C37 for the output of pin 2 of
at g .mdlﬂuﬂm'pu'nfh_ﬂ:gce:s high zfte-z "0 rs C13, he cutput of pin 4 of IC13 goes from hign 1o low

28 . The-output o° g n 3 of IC6 goes lov 10 ms a'ter 5ms after the 5S lire switches, Therefore, CTXB goses
krey 3 M after tha key poes Jp, arao with @ simiar
2 he outpys of pin H:I of 155 goes g ard pin 5 of delay for e TXZ Ine,

anacg swick o° IC4 goes high whan ir FULL vwhen XB “alls, Q154 of the TRX ~rodule [XES-
-n operaion. Pins 4 anc 3 canduer, CKY goes 3880-001 15 tured of, and G155 ard Q181 turn on,

inG the sacord ransmt mixar of the |- une 3 causing =XB 1o nise.

i
Wy

' The CY cutput erters the ALC module (X55-3700- - CKY down -

i via 076, passes through the incegration Cirouit Venanthe keyisop, KYB and 55 oo low, an 3 of the
81 for waveform skaoing, ard s matoved with the FAND gate of IC6 goes 1ign, and thus tha CKY line
g signal of ALC to progace the ==~ gate bias of goes low,

grrt F.

- RBC generstion
ation of RXB when the key is up Tha REC sigral is generated ¢ the sarme way as for
an the kay is up, the 55 line goes low_ and the menua standby. The RBC changes “rom Figh to low &
gie of D16 250 goes low. Mearwhile, 07 turs off, me af=- RXE rises wner the key is re pased. The
the CS5 lira goas high t2 notfy the mcroproces- race ver operates ony whan FBC is ow.
“of the start of reception.
| | | L
he ; I
ed, - .
g ™3 ot —fe—Em ' 1 N
tion | ‘.
CrY 2 #hm (Eog
i for - o - - . I
J08S |
/ \ / ~\
9 of e | I _
1 the- o=t ; ’
. B 1
. and. i |
e go: RXE | s
ins 1. | ’ J o
v O "._ i I
led to . . . —
ssion:| - - |
order: i I I
i % -I 1'“ I rI (s | "'l " r|
line - s l L 4 1 l
g uum.l:llthj" |ul| 'J | LJ

Fig. 19 Timing chart for full break-in
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3) Timing for semi-break-in oparation

Genaration of the TXB signal when the key is

depressed o

Whaen the key 1s cown, the SS Ine goes nga n
siTilar to the manner described for 0 break-n.

Duirg semi-break-ir oaeraticn, pir & of analog swiish
C3 goes high, and pins 4 and 3 conduct. Q7 is tumec
or va 026 oins 4 and 3 of IC3, ara D10 from the S5
line: and £5S is grourded to natify the m Croprocessor
cf the star: of transmissior. .

TXB 's generatec from CTXB via 018 from S5.

- CKY and transmission hold cireuit

Tha K¥YB sigral oroduced by deprassing the key
triggers the A irput oin of cna-shot multkvbatol 1IC190,
ang the Q outpus 's high for 8 penod of time

Since pin 5 of 2nzlog switch IC3 s nign. g ns 4 and 3
concuct. Q7 ‘sturned on via D10 pins 4 ars 3 of (3,
and 010 from the Q sutput, and the CSS kne s
greanded. CSS is held low ‘a- the time ceterTired by
= tirre constart of the one-shot multi-v brator, of [he
tima canstant for semi-break-in

The KYB signal, kaving passad tarcugh D77, enters
pin 11 of IC1, nasses through the tima constart oot
carmaosed of 851, C38, and REZ, and is apohec 10 pin
* of IC2's NAND gate from the KX imea-tar D21

Pin 2 (SSI of IC& goes high througn D27 2nd pirs 4

anc 3 of 1C3 while tha Qoutautof IC10is hgn. The SS
|na is heid Yigh while C10 s retrigoerec by T1e keying
ggna .

Tnerefore, pin Z of IC6's NAND gate is high. The A
imour o the 1010 one-shot multi goes high un'ess 55
charges 10 ms after 55 is triggered for the first time O
aoes high . Pin 1 of ICE goes high, and pin 10 of ICE
and on 2 of 1IC2 go high.

Therstore, the output of pin 3 of IC2, tha signal
keyed by KY3 is genarated from pin 2 of analog switch
iC4 with 2 § rrs delay time and becomes the CKY
sigral. When the hold trpe of the IC10 one-shot mult-
vibrator has alapsed after the key is released, tha Q pir
poas low. ard 5S goes low, returning the unit to re-
cenve,

4) VOX operation

Wnen one-shot mu'tivibrator 'C3 s tnggered by the
sutput of the VOX module (X68-1080-01) of the A= unit
(X49-3020-001, the Q line cutput goes high and is ¢an-
nected to the control unit (X53-3230-00) by a hamess.
O s turned on through pins B and & of analog switch
K3 Hrom conmector CNA VOXG pin of tha cantrol unit,
ard the 55 Ine s grourcged. Subsequent operations
are tha sare as for marual standby,

S — 54 -

I =

— . e

Fig. 20 Semi-break-in timing chart
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Fig. 21 Standby circuit
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TS-950S/SD

CIRCUIT DESCRIPTION

+ Electronic kayer cireuit

The TS-960 containg ar elestoric <eye’ C cat so
that an slectronic <ay, exeral sect-onc «@ye” OF @
squeeze pacdle can e connected to the CW KEY ack
ori the raar panel. (C14 or the cont-sl ure XE3-3230-
00} generstes the CW Waveform, and is the magpor
alarant of the elect-onic keyer circut with vanzstce
spaed and variabla weight *unctions.

\Whan tne electronic <ay swich on the rea” 2anal s
off, the kever circur: furct ons as 2 bulter arc catpuls
-he & gna: input from the cot pin 2 the standby Crcut
ag t's. Wher the slectroric ey switch o1 the ~sar
panel is on, the ciccuit cutputs dot end cask codes
azoording 10 the opesation of the saddle cownecad
the CW KEY jack.

1) Variable weight function

Slecrronic kevar microprocessor IC14 has a vanable
weaignt furnction. For nomral CW cede, the dot/desh/
space ratio is fixed at 1:3 ;1. This elactronic keyer
can vary the ratio of dot to dash.

When the auto switch is of%, four mtios can be set
according o marual weight data WTO0 and WT1.

By default Auto (OFF, WTE, WT1 = OFF, and Shen
point fLong part Soace is 1 23 /1.

WwWT1 WT0 Shont point/Long pointfSpace
__EE_. l-iJFF LT B

CF O BT ]

O C7F 1827

o | ON | 1 3.4 1

Table 8

KEv LFIED

. g =
L =
= R

KEY OM/OFF T

v
L
Fo3
3“
rﬁ-. T =

FL L
SEW sw

=1 .
|

1]

E
‘ILI#THQ KEY ‘
CONT WL LT LD U

-
1
T

WO

Wi

M
£
RN L.

AEY

BUTCT

o— ‘;r-— A

CL

;
i
3_1

e |

wEE RESET

n3

CONTROL UNIT
(NE3- 330007 10730

-

Fig. 22 Block diagram of electromic keyer
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When the auts switcn is tumec on, the -atio of lorg
coint to shart poirt is intedockes witk the KEY SPZED
VR anc car be set autcmatica ly. As the keying speec
ircragses, tha spaad is varieg 5o that the long pont is
levgtrared or shortened. Tris s selectec oy the REY
gwitch,

KEY SPEEQO

iz 2 sk

Jr'Tadak I'-'lll:ltlll

Ay T2 mh £

Myl o BNy 31TEr Rria o bmvg zziém Mg Rl gl
0 e i ST 0z e pdm i T o e ol il

503 OFF e e - -

Fatiey o' wen] 3500 Mg 5 By e
[ERLE b o Lot [ Tl |

SV3 ON e B e -

=

TIIH
—
l
¢4
| SWaON _ S CFF
|80 [ Sutomatc seltin; of ST EW Pl e e ey
: | bz peit e shon paint powt o s ol
0FF | As e smed rencases, DFF  DFF 4 |
thelon; poam i3 lergthernd. OFF DA B
A As e seed roeases, oW DFF 320
e oz poamt |3 shavieed. 24 DN -1

Fig. 23 Variable weigh function by DIF switches
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CIRCUIT DESCRIPTION

2} Full break-in correction function

When full break- n operamon 15 pa-formec, e trans-
it time of the CW sipral is sharened by theinfluerce
of ve tite constart of TEnsTIezeive switching,
ever r <ayirg s percmed.

Tae gectons kevel has 2 full breac-ir casmactian
fuaction, wh of warks automatically wher e FLUL
SERI swwrich s ses te FLLL

The full oresk-in comraction function lengthens the
WY wavelor by 1/5 reivteining tne dot tima, snhort-
ans Tve space by 1/5 the dot tme, and changes e
dusy cyde, wale Tainzining the engths of the cada
and ssace sorstant. Thus the sransrisson signal &
gerea-aed by 12king the ansmitreceive switchirg tima
rto »Coo.Jnt.

Tre fullbreak-in correcton s effactive for the we gat-
var €2 code as well

Radio signal without full break-in correction

Cann

i

|
Tk [I
I
o == TH a2 mx ;I_ a3 o T
i Bodwhi-p e S bl Pl Time
1
Lk Y FAF TR
L e
- oww K o IRE —ii— S0 TR
o by T Eetahi rg T e
“rrpwi
1 g

I ! 4
e il | B | . | =T 4] 2
o .-..

Radio signal with full break-in correction
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' I
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FRg. 24 Full break-in correction function timing chart



TS-950S/SD

CIRCUIT DESCRIPTION

Digital control circuit

The TS-9580 digital contral sirsuit Fas 2 multple chip
corfiguratien centered around ICT |pPO78CI0GI, and
consigts of a 32K ROM (MBMZTC2564), an BK RAM
(TCH564APL), and an fO port (MBS93E35, CXD10960:
This gircuit contre s asour £0 cifferert inputs and zbo.x
70 gifferent outputs,

A large fluarescen: cisplay tube and suo CPU cad-
ceted for the d'splay are used so that the Ssplay car
ae cortrollad via sarial cara.

+ Encoder circuit

Jhtra-small magnet'c rotary encoders are used as
the main and sub encpders. The Mch click encadars
@t weare used n the TS-6B0 and have Qaired users
favor are installec, Tha ancoder pulse is appliad to
gate amray LZ92K37, and read via the CPU bus. he
pae arfay is selected 2y the Y3 ¢or Y4 lines. Encoder
data is outpdt 1o D0 1w G7 by selecting encodars CL,
C£Z or CK3, angd CX4 by AB (gate array AD), and mak-
ing RO actve. 1012 's used 1o rectify the waveform.
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CIRCUIT DESCRIPTION
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TS-9505/SD

CIRCUIT DESCRIPTION

« Systam reset Winen the power supply voltege becomes normal {in-

The power supply voltage ‘s oeteciad by the deds ¢ ud ng power onl, the reset 1s releasead, the CPL and If
cated reset IC MS19B1BML HICT4). * the wvoliage s O are ritalized after the time constant sat by RS and
found to be law, the IC autputs 8 RESET signal to the C18, and coeraton TesuMes.

CPU and JO to stop operatian, and bact ug the RAM.

RS LA e Y

=
k]

ALk = d-ga == oL

Resin? time
conEsT

—
i
—
*
J; -
o _
I,.
¢
L |
[olalelelcl- - 115

+ Address control (TCTAHCSTIAF. _ .-
Snce PDOD w PCT of the mar CEFL have muk- PO = PFT pecorre the high-crder data (AB 10 A1E; »
pexed adoress ard data signa's, the acdress sigrzl s of the nn:lﬂr&ss The ad:_lrass signa :_:f A12 to A5 is
seperates from the data sgnal by latching the 2cd ess used as a chip select signa for each |C ay address
sgral using the ALE sgnal provided by ICA secoder IC3 (TC74HC 38AF),
—— N
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36 Fig. 28 Separation of address and data, address decoder circuit




» Analog signal input

TS-950S/8D

CIRCUIT DESCRIPTION

* Display

in- _ ,
" The main CFL (WPD78CI10G-36! rcomporates 2r & Sinca the TS-230 uses a large fluorescent display
nd cranral A'D corverter, and ir asdtion, has makas use ‘ube combined with & metar, a new sub C2U for tha
of C13 IMB40EG) for entering 14-cnannel anxog sig desplay drve nas been developed. The sub CPLU s
128 Incoming aralog sgnals zre cowvarted tz cgrzl located ¢ ™he display unit {(X54-30B2-00), ard s zon-
values, which are used as a¢itel data. rolled by sena commands from the mair CPUL
K1 ; JPDISCIDG-26 ICPUI ne weark load a1 e main C=U can b= decraased
=~ - by making the main CPU send disp'ay data arg control
HLraTe | Sgna ama Cescriplion : A .
S ca'z 1z the sub CPU for display as a seral command,
) FEN Frocasscr mater woltage - : .
- YT MET since the sua CPL nghts the fluarescert cisplay dy-
— : 1. 0F mater woltage rarucaly
:::; :::Em . CIC natar voage The sub CPU lights me fluorescent display dynami-
il Raliectes wewe mae soltazae ~ N .
o SUk Sioge 08 Ti0r O & oy sy an!:ur,rg o the comma !11:1 datz from thea Tain
- - : *. MO e CPU. Since there are 24 grias, including tha meter and
| ANG sl sicpe ume aw Sut ITCUrT w000 b ton s !
roT VET VBT armourt votige SLE reces frequercy, ang “he cisplay scan speed s
o — —— - nat suffcient 1o control the grids by tsalf, the grids are
= 2 wded and scanned at high speed to avoid flickering.
IE13 : MBAOSE (A/D converter) “m2 sub CPU not cny drives the disolay, but also
3! E'] Pormare | Signa rame CETng pefarms other processing, such as repeater subtone
b's | AT W piteh v izkile waltags syToes s, oeeper one, LED display, 2ra optianal V5-2
[E55 CAU USE camies point war 2 ke weiages aLc.o synthas s
CAL LE3 carr s zairt varisbiz votage The soweer required to light the dsplay s supplied
A3 CAS Sut racaiver camier pont var athe wekags ov the cower suaply unt.
| b4 CRW Carrie- wz-izble wcitags Tte dimmer tunctians by varying the duty cvele of
RE - Notused | the gate asray autput. A =wsplay anabla signal s autput
L FC2 A” var acle capacitzr 1 postioT votage frae the LH pir {CNE-3) of the d splay unit @ach time
Az BC22 AT val atla capacitse 7 posTin” »Olaje ane segmert 12 deplayed. This signal changes the
Table 9 Anal i duy cy:le continuoushy with tljne nr&ghut mileiaratar
og sig ¥ cantanved r NESBEP of switch unit {A) (L10). and
"‘if:“ charges the arightnass thraugh the gata amray.
Main wnit,
parsaonal computer
cortrol program
ROM : IC2 LK _m_lm_*i"l i I _chcrdaln
» MBM2IC255A. 25 ; ! ! L . ; |+|
ST Far l I I I . ' ; ; i
e §0Ce e ' !
o 10 = 1ch |
tit CX01 095 Fuk ‘I"._ |
gz LT $000h ’7 f,- '2
e e? . H‘F—
K1 MBBRIBIEIT2) = \ Ty
e SUA G LS
L [
3020 CXo10Ha Serial cara is sent kom CNS- 8 FCK 1o CNB-3 FOT.
E neoder - 103 CHS-T FLE : The command a2 namber of cata itemns are Isted
LemaKs n the command table
o0 CMNS-6 FBY : LSB is the first data. and the FLE {1} pulse is

Encooer : 1C710 “aqs e lor asch Syte.

LZ9IKIT When FBY is high after FLE | JL ) the next byte can be trans-
L1 ferred.
s i Ter
MBBOIBIR(1 /2| Fig. 30 Sub CPU data transfer
ECCD {
AAM : ICT
TCHSBSA PL

Fig. 29 Memory map ar
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CIRCUIT DESCRIPTION

- TXOWHD 1k SUBYVAD IBH: G171 - AT 10Meg

VIR e T VR R Y (20 i I
T‘\I T(I' TTLI 3 '-i"{ 'R R kat ™ 31 cTNYAIMsr  SUB VA DK G2 AT 00H:
o L 51 23 w0k SUBYAO b 613 AIT1eMy
52 M [ 1 =4 :TXY0ikesz  SUB VA Wk G4 - "kke" cisplay
) 1 B 55 (MXyF0 Oz SUB VRO wbkkz 615 WAIN VED 10H:
=4 Emi B B5 TNy 1k SUB VFD Wl=r G156 : MAIN VRD Y00H:z
- m Pl CF -TXVADIOMH:,  SUB VFD WORHz  G17 : MAIN VAD 1kH:
- M W 68 -ABM&rcte G1H - MAIN VRO 10kH:
w =1 W 63 Uri cigh n M 619 : MAIN VFD 10BkKz
M G :Tewdg:nbich GID : MAIN YR] TMHz
™ J1 '] G2 - Uooer meter GH : MAIN VFD 10MHz
i JL 12 B2 - Usoer meler (22 : Fiter salect
b1 JL 'Y G2 - Lower rew Ora of 311 to G2 (Analeg sca'e rad peinter)
L TTUT 1L re 62 Lleve rew Ore of 11 ta 21 1Analeg sca'% rad painter
G2 M M s B driphay &1 G11 to G21 (Asalog sca'el .
Mk M M 1"V Fapest rom 1]
a4 M M
Q9% M M v (170 80 (141, the meters (upper and ower] ard anslog sca.e
e M M rldw-_i'lr -jﬂhﬂtﬂm the irtens ty.
There is & blank rg time (whole Sisgay off) waen the digplay e
H 1 I ywitched coring each scan. The lighting pericd is approxi-
a1E _|"| r-.l mately 320 s Dssplay i Burmi rated: approxcimataly 470 ws; blank-
- m M iy approarate y 58 pel
12 N M
az M 1
5 [
i BERR
Fig. 31 Timing chart for display lighting {grid only)
LH ISR |
| op
DW G=F 1
[
|
Blpin o Lgh | Juight
I
i
. veow Gem || utsm |

Fig. 32 LH and Bi signals for dimmer
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TS-950S/SD
CIRCUIT DESCRIPTION

+ PLL data Since e daté of ™ese FLLs Tay be fixed, 1 is
This TS-950 has 10 SLLs (17 PLLS when the 25210 preen SNy once wher the gower s switehed on.

18 instal ed), As the main enzoger changes, VCO1, VCO2Z, ard
The main CPU provides PLL daa o these P_Ls WCO3 change.

socording 10 the disalavec freguency. As -he mooe changes, VCC4, wCOU, and VCCE

Main VECPLL'S ..o & charnge.
SEVFOPLLS ..o . As tha sub receiver Trecuency changes, VCOT arc
Local ascil ator SLL"s for fr&qmr-"-,r COMmBrsor . 3 WCOB caange.
Main ca-rier oscilleta" PLL ..o i VIOCE 2rd VOCE change via cata fror the slope
Sub camer cacilator PLL .0 rJane ans VBT,
CSP samoling fraquency F__ TR, | Ten PLL ICs. exciLairg the DSP, arovide unlack
ITS-95050 type or units witn DSP-1 II cz@ sonels. If one of the PLLs should unizck, the
: pointari csplay changasto ... " idecirral points onky) ta nd-
| poiraer) cate that the PLL is unlocked. Unlockcsta from each
P_L iz oLtplt 1o pin 8. A2 as UL data, so it can be
checked.
Laap VED Ne. e Rel treguescy. Varishle divition | WCO escillator bnput Unlock
Rt drmce rans ratig | trequescy termisal signal
WaEH | 00 Up woC1 & wrik (SN e T 751355 TLE-1EME | FM A10E pim
1517 D27 Mpry |47 Unle |
dicdls WOo2 P L unit P50 0000 (1) 15317 H5-4450H: W B)E pinl
122 - TXOPER53 vhpry | 4T dnloce
Juram YOG 7L un? RS- IWEEw A= 5 s R a5-shbkHz -k [ A)E i
I23 2XDPE53 _ ipee e dnloce
LOF I bazal Yoo &F gl LS T W e - A Womake 12582 | Fueed stESIIMMHE K A1 pinl
cicliato 1213 oDy 2250 Trwsun A ek | Drme e P mode O I T B 1 |
: 1 _ 1 AEYY 1
W bt | WCCE | CaRwnc IXSDY 3K AL {wwe B0 | fpxac F1SM2 M 4015 cinl
| capligter | LR it B B gl FT L Lnleck
D4 dth sl YEZE [AR pn 5D 3 3 50 &S Cemy 17750 Sporae 355M EM A0 45 pinl
ca: Ilatar i1 : CHDPeI53 vipin | Llock
Lo YEIE CAR uni 5331 D06 | ;500 Loty 29750 Apaae 535K FM A0 3 pin|
K8 . CxD7Ps 1 pin L urinch
| LR wnit [X53-31 B-X0 e LD Leme 34750 prax. G35z FMY 4¢ A pin|
IB : CAD758 (T g KLk !
S| W | Jp woIon PLL il BEE-30X O Zy 0 "E5-2"05 410ES-7C.055MME  AMI AL 13 pinl
IC17 | 2dDPE53 Sddpim A0S ol
Tiet WETE FLL il OOSE- 3000008 T30 SEEC-ETSY - TR H: A AL '3 zinl
IC1D - Se0ERsa o Mgl K Lrelozk
COR | WAR S8R Wolu LAF wmit IXE3- 3770530 Rehe LB Comtpr 2474 Lpprox. B35RM: | PN AL 18 sn|
ingred gered | ME:-CePRSE | : o A pim W Uelezk
DiF  OF oo DSP wrvr 8- T80 X5 ey | Ly} A
I - Sesa ‘e 2t EB M T pinl
The irgut ey for the raforarm fracuney of ge PLIC s O
Table 10




TS-950S/SD

CIRCUIT DESCRIPTION

« Key scan
"ha PA port and PB port of (C8 form a keyboard
matrx. A scan signal ja nagatve pulsal s output from

the swilch at the intarsaction of the matrix is pressed,
the PA port bit goes low.  Thus, which switch is
pressad can be detected Keys are software-de-

the PB port. Cra column coresponding to the PA port bounced.
is selecteg. and the state aof that switch is read VWhen
Ls Sx 53 5% Tf ¥, . o
4 - x x M i' - x
' 1 (] 4 ' ) 4
5 |5'.=r=. E-IE:IE :u| =5 '8 r--5| 77 Wewg | s 1 -u.-l 534[5L2)] Ln;,
L I E e & * I I - . | —E —?
"ne 23 i ar _se] EE > [F=a e sEa |- 38 |z 54 El
Y |r.:: i i ~ 3 '_i' = 2 fr_ Y
. 83 a3 59 [Ta] 3 [rs« TN a3 S22 Tam TR s=x [ u.g
L FE iy . —a i - - ? i E'_.. : _._?
FEZ =4 1z s =% S lon ome o [Fru] s [z s~ [€] zan [8]
B 49 k3 ; i = ! —
2R E -. :] s ira| L 1?: L =e ™ rs £+ 530 sa4 247
I - - g —= ¢ — % o ® l—c > o — O
i s n==
- 34 W= s H ﬂ_ 1 EE HAL BTN
- —— -
: J..._.;u < 0
E;E 55 - .- : r | I
' P | Ei] TTAR )
53 r=3 - 5%
_F] Lo |..L‘“*’j
oy Q-1 —

= ol

Fg. 3B Keyboard matrix

* Bandscope signal

The Sh-230 Statcn monitor can se conectad 1o
the TS-980, The sub receiver frequency can oe &s
aleyed s an ntensity marker port on the SM25ED
ILbe surface because of the simultanecus two bera
recene function af the mar unit

The digital unt autcuts the d ffererce betwean the
mair fraquency and the sub frequency to = SWI-Z230.
Tha TS-850 receives nandscape scar width data from
the SM-230, anc cutputs the sub recepton fragueroy
point at the oostion specifed by the sweep width
wnen the center of tha tube surface = the man re-
ceive frequency, It then displays it by the ntensity
marker or the Sh4-230.

tha driterence setwseen them. It s orocessed by the
Ofa cowerter, bufenad, ane output as a gigital valua
acooiding to the range ard resoluton. |t is output 10
tha SCOPE ain,

SMAC s tve ON/CFF signal far sub recaption. This
s.gnal turs the intensity rarcer on of off £o that thare
15 no ntersity poant whan the sub recewer ‘s off. The

OLUTPUT is grounced by the open collector whan the sub
réecener 5 Tured an

The rasalutior for each scan wicth s divides arc
sent by 00 divisions to the right and 100 div siors 1=
the left from the certer of the tuoe surzce ia 10%3! o°
200 divisicnsl.

=20k=z : 50 kH2/200 = 250 Hz resa vhor

Tme miain CPU cantrols the main and sb recaner
‘recusncy, and calculates the direction o the sub e
ceivar frequency as compared to the mair freguenoy
ingnt or left from the certer o tre tube surzcet and

DICITAL UNIT I
1 XA6-3050- 200 5 Cen
S
s ﬁl’I H L
b i
. i - By I=+¢ |
x 3 rfﬁ-; b
[ fst- | —-a - ‘r-l
.,-g: I'i'_l' i |
S |
i | |
¥ r . I
& J_— - i -'r;u:; i |
|
|

-

Fig. 34 Bandscope signal
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+ AT control

The &7 bard daz= is decoded by L=F cata. and the
AT :ap is always switched. When tne main vt cagins
tremgmission, the WYSWA is calc dated fram the wa ves
af anwer and RWM Ireverse poweri, and tha VSWH
sanzl is zpalies ‘a the AT unit to display on the 5A@R
mater and juoge whethar the AT tuning has beer
coamp atad.

11 When AT auto switch s on

Tne A7 unit controls tha ralay so =al signals aass
through tha matching circut, arg places the AT contol
sWstem in starcoy.

The rrain CPLU takas the varable capacitorn 208 o
set ‘or the 2and from oreset dats, and drives it to that
postic. Evenif the band charges, the CPU dnves the
capactors 1o the présel J0S 100 stored Ir memory,
and wais for the next cpearaion.

2] AT TUNE on by AT auto

When ao=a AT Aumo anc AT ~une sre pressad a7 e
game time, the Tcde is charged to OV the firer 5
getto 8.83 MHz 2.7 <Mz, 4BE kH2 2.7 k=7 *or mas-
mnission, 2nd the AT ture rode 1s set

S =ce transmit & initiated by AT “LUHNHE, the man
£2U oLtputs the WSWR signal arg warts urtil the turs
sompletion signal (O« sigral} a-rves “rom he AT urit
Toe AT Jriz enters the zuto tura mode. awl star
tu~ ~g sutomatically,

T~a rozation angle of the vatab'a capacra’ 5 WMlec
by t~a variable resistor conrected to . The-stora, if
the variable c2pecitor approachas the mechanical Fmit

Fi3
FED

a1-

|t

[

Fig. 35 RF BPF division

TS-9505/SD

CIRCUIT DESCRIPTION

o the vanzble rasistar, the motar retation is reversed
towads the preset sioe from the detectsr sige, in the
same way as ‘o’ the prese: settng position, and the
varatle capaciter pos'tion is moved to tha other end of
the vanable resistor range, 2nd returned to the detec-
tor s ce. The man CPU continues tuning, and waits
Jantll a tunng comgletion signal arrives.

Yimen manual presetting is performed, the maotor
rotation 15 switches from the detector side @ the
a-eseal side, anc the variable capactor position 1s moved
oy poterticTeters, Atune and Xtune at the upper
ng: of the set.

3} When the tuning is completed

‘¥heq the AT unit outputs a tuna completicn signal
ICK=_owA. =@ man CPU updates preset data, ma<irg
taat vaniable capacitar positior the naw presat va'ue.

4) When AT tuning is off

Witen AT Auvto or AT Tune s releases. the AT Ture
ryode s ra sasec. The mode ard filter are raturred 1o
“hei* vauas be‘ore A7 funing was iritieted.

« Receive bandpass filter selection (RF unit)

e AF 3-F signa {230 to RB3) from the digtal unit
iz buffered by 06 zrd Q7 of the digital unit, and s then
zwarded to the =F unit. The RF unit obtains RF BPF
data diviced wto 15 from 4 tts using two sets of
3C-to-Dacimal decodars. Band data is given in the
ist. RF 37F data is 4-bit parallel data.
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TS-9505/8D

CIRCUIT DESCRIPTION

« [F filter switching The 8.83 MEz 270-Hz filter has no dedicated cor- ey
[455 kHz : Signal unit, 8.83 MHz : IF wnit) ECTon pointed 15 mountes ‘n the same place as the s
The F filter switching sgnal from the digtal Lritis 883 MHz 500 Hz fiter position. 500 Hz aro 270 Hzare reia

sart to the signe urit as 10-01 serzl szta.  'r the ~ecognized by the D= switch, but they cannot be used o

sgnal unit, seriakto-perallel converter IC8 (TCI™ 74F) at the same time. AT

canverts the sasial czta to paralle’ cazz w0 seect the -3;

8 B3-\/Hz fier and the 485 kHz IF filter. °F fiiter select IF UNIT %

dats is stored in memaony as a portior of the VFC dama O IX4B-3060-00} 1

for each meaosa, - o i3

The opticnal I+ fiter cata is set by 51 of e dgta - e EE i, gt
Janit, 50 :hat fiter positiors without fhass ara nol s& Eatt B K o a W
gcted, 3 L - RET-RT o

8, 82 - & JOF T IO '__.1_r__-;;'
I I L LR 1LY S Eu.jt-'k
DMZITAL UXIT I I " B
1 I ase - vaew | :1
Ty M . ams - 2smeoRtin | oo
2% Ll Ao ayy -8, l iy
=54 1 & — — %% - BT 3T ONI f{‘
"‘-: E K 1] _l_Lni T e g _ P T | %
o - ' _
Shli, <l NP (3 :i'*
| NP g | B
I [ 529 4l rPRRALLEL CONS. | "‘"'E,.
=3 .
| siamaL unr H
I EX5F-X380-00: -%%-
S
A
SW an ‘
¢ Thare ia & Fioer L?_ _!_;_ KN _!'jr:f
P ™ = - . ':';“‘_;'-
egsis: |
1 :-l i - ITH_ .
Z38 1% E Fig. 36 F filter switching -
« Transmit LPF, AT band data [LPF unit. AT unit) signal divided snd decoded oy the filter urit selects TX

Transmitias sysiem banc data (LPJ o LP3I from the LPF in the fiter anit and the AT SAND of the AT unit,
digital urit ‘s buffered by Q8 srg 03 o’ the digla ual Faor the appropriate berd dasz, see the accompanying
The deta is then forwarded to the fiter uri. The select Est.
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“ Fig. 37 Transmit LPF, AT band data
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CIRCUIT DESCRIPTION
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TS-9505/SD

CIRCUIT DESCRIPTION

« Functions of IC pins
11 MAIN CPU : uPDTBC10G-36 |Digital unit IC1)

Portnamse  Pin Me. Name Fenchios i Remarks
fhpet | PAD FOT  Flucrescert Sscley tibe L20 disley duts _ -~ Q I
P& < =CK Flucresoert Ssclay nube. L= dspley dara cicox 2
- a2 3 FLZ Flucrescer? Ssciey tube L2202 dissley data ensbie a ]
=3 4 =By Fluorescert Ssolay tobe. L= 2 dsoley daa ousy I U Bese "K' BB TFUin stk 1D reeis
_Paz 6 MFBC  Man R® dlenling - L9 AT Blenking .
A5 ] SH5K Sub AF chankir g 2 "H" Blanking
s 7 - ot L sad
P B CSS Transryrese ve confrod s:onal I W' Feteglian, . Transmissios
Bpom  FBO-P3Z  9-11 CO-C2  Extamal AT ru34055 crannal 2at a
=BJ 12 s Exizrnal AT ch: e Q0 "L CEip s=lect ]
T 13 CLK  Extamal AT siata cosk 0 ]
PE3S,”B6 1£,15 - W osed
2R7 % DO Sxtana A0 e | o
C pas 220 17 TXD Prrsoral oo ks mefecs: acs it Sgne O TTL lewel
= 18 RXD  Persora’ oo amar welecs 1ecsive sgnal I TTlewel
a2 19 S Fersona o pse miefan vy s reson pabk Sora I TTL level
303 20 - Nt sad
. 1 375 Pursoral oorr e vecfeoe receptonenstre sicnel | O TTL leve
PCE-PCT  22-24 - ‘g7 .sad L
AD - aNT 41 e e serd
por AME a0 vV A7 charcal €, VBT ~pur |
ANE 13 SLL A2 chan~el 3, sloce “ure owost ¥R aput
AN 38 gH 277 charcal £ shoce e g2t VF roun i . ]
AN 7 vyt AT chancal 3. reectad wavE w0 tege NPT
ANZ Jd6 ME™S sy chanel 2, A_Clcmee votzge inpJ: o
ah1 48 rIETT 277 chan~al 1, Skead 3 oree voliage
AND 34 FFL A2 dhaneel 0, Frocesscr et wlspe rome 0
Comtol | 32C-FO7  BI~B2 ADI-6D7 CFU adoressidea rull chex cus WC
5 sighel | PFC~FF7 | 47-54 | AB-A5 | CFU hghode-adcessbs O | |
5 ALE LB ALE ASaressils’s tecathor SNl o
CRDUWNA | 2445 | RINA | qeactieite sigrz 0|
MM 26 | NMI | Normas<atie wsar_pt | Always ‘H'
| M .MD 27.28 b1 B | Sxterra memory mode . Mways W
Avte 43 A¥CC | Powe supch bor N oomwere
| ANRE 42 Az Aehormnce coww neply for AT corverer v
Ayss 33 Aves | Groond “or AD coensr B
L. 30.3° N2 | CPU dicox oysiel pn
: FES 2B RES CPU asat sigrad o | L": Rasat |
| S0P 63 S"0P | CPU stcp sgnal B | Moays H
2) Extended I/O ; CXD1095Q (Digital wnit 1ICS)
~ {Pertoeme | PimNa | MName Famctmm 1o Ruemarks
4port | PAD 54 CK AT we cperemo- sipd ) | H socersten
| PA 55 WS AT rraraels. 7o ssech zgnal ) L Aute, 'H . Menual L
PAZ BE ATA AT O dau ol C—F Twoag s swich sonal L":ON."H" : C=F
___PA3 59 5TS | AT woe siz- switcr sizal 'L*: Stop, 4 B
PMd | 6O UL | Jnkook sgnal 1 'L" : Unack
e 6 Uz | Jolock sgnal2 3
PAB | 82 | U3 | Jnlock sgnal 3
A7 63 D3 S5 instaliat on sgral |_H CEPinstalist on




CIRCUIT DESCRIPTION

TS-9505/8D

. Fortname  Pin No. Name Fuscioe ) 0 Remarks
B po= CoPBO &2 MDa DSE zonvecl cete O FaCESPandPLLinDE=
PBE1 3 MCE.  DSF contrcd =2t dock 0 For CEPend PLL in OSSP
PB2 1 MEN  DSF coovirch 2ite erache ) 9 For OSP
PE3 B W_E DSF zomrrol —ate eracike J  For 2Ll in 5P
PRz B sTS S tah-popar ik corverse I cate enatle o Ca° 1LF
PBES 7 HISC AP erviolt sig= - T L' OFFT N
PB& B aTL PLL o~ data coch J ,
| PR7 o FOA  PLL co-ro dats g | -
| 2 o PCQ 11 PLE? PLL 2073 -t erache 7 e T RoewCO7
pC 12 EZ PLL zomr> cats erache € €| Fer w08
PCZ 13 PLEE  PLL 2073 oate eracks & £ | FervCOB
- PCa 14 PLEZ  PLL zo-1> =ats erache C | For VCOB L
pCz 15 PLES  PLL toruai cata evachke 3 - € | Fer WCO3
c3 16 PLEZ  PLLoo—ro caberaded ) C | ForwCOs ]
PG 1 PLEZ  FLL oo oot anacke 1 C | For WCO2 -
PC? 14 PLE4  FlL ooruo Sssevatde < C | For vwiCO4
Dpor  PDO L SO Sevz-tcpanie comeeson T C | “Ca17aF |
PO 21 CK SeEi-pcpavalhe Corecsrsaowr. T tate cotk C |
PO 27 CATC DATE noce o C | " Nede e salectad
Pz 13 FSKIiC FS5E made L
PO4 24 AMC AW rrede - C
POE 27 oW LW meooe l:_-_
PDB 28 TMC Pl rede I
PO % Sseo SSE meade C
Eport 220 49 AMS  WETIseectsicwl 000 C | L' o= metar, " ALD matar
2=1 Ed] - Bt used
_____ 223 E2 ™ | Te-sma dissbis sig-s | € | B Tearsmit dissble
-+=3 E3 ESS L Aytoal comonbcr —orfacy e joy racweH IorE i H  Transmisson regoest
Conrzl | 20~37 30-1235-3%  D0-37 | Dacs bos - |wo
agral B2 vk 4343 | S0k | Pagd®W e s vl |
| A~ AT if~iB | AD-A7 | Fort solsct sicee N -
= A1 a0=N Eu'.p_,_'. msecbesgead i | "Whanrass, Sl ports seocme rpun pors
8 45 CS Crip sabect sgnal i
3l Extended 1/0 : MESSIEIE | unit IC7}
Poriname | PinNo. | Name Faschan %] Remarks o
L por P& 58 SLE" FSE contecl 54 daa | i
o I 77 SLEZ | FSK coneecd abois doen 7 ] =
' P02 28 SLE2 | FSK contesl sh™ de-a 2 0 -
_Fa | 38 A PR < AT o o umlis. o % gl G| LT Wamual, R St
Aa-POE | 23-21 - Mok e
FOY 0 SMET S0 sabrycw v A l O CLTORF CH BN
daort  PID-P? | 2431 “H=1 AT vprabis cgpens " prasat JUE cake |
K '
oot | PAO-PEY |34-40,23 | SRZ2 | AT vetable copacro- : prater “iA ret O - |
Dw=r | PI0O-P23 M7=-80 |FBEQ-R33| Hecane tend déta 1 i
_ _i‘lﬂl P14--F3? ik LA~ LT | Trarsmit saned dets i i o
L zpot | PAD-FAY | S4-E1 | YEWR | AT SWS Ok data C
1M N
| Fpat SE0-FB? |E285-71| SME3I | 5%-230 subrers-<er DA dets G




- TS-9508/SD

CIRCUIT DESCRIPTION

k-
E
:

b

‘ Partnamsa  Pin No. MName Feacton L Remarks
Coveel D30-D37 42-°% DBI-DB? Tatabus ] I 5
sgral  RDMWR  TBES  RDWWR  Aeackvitite sigra 3
' ES B RES  Fesetsigra ‘L : Fasar ] '
_ADAYT 3132 . ADA° | Yot salect sgral ] ] 3
C50 29 €50 | Chi seec: signal - 'L" : POX->2X Is sslac 3
s | 78 CS' | Chp seac sgnal L PR~ PEX is selact
4) Extended 1/0 : CXD1095Q (Digital wnit ICB)
Port name | Pim N Name Pl gt T4 Remarks
Aport |P0-PA? | 54-€3 | KO-K7 | Kev mput | )
B pert | PHO-PE? | 84.3-9 S50-57 | Koy mama sabect sgra C 1
Cpart | PCO 1 SABC | Sub AF ba~ing O | 'E Betking
FC1 "3 | WABK | Mhin AF bare g | o e Backing
PC2 "3 PLED | FLL cortio dats enacie < O FerwCOh
PC3 "4 PLE* | PLL cormo data anacis 1 - 8 Fer WCO" g
|| PC4-PC7] 15-18 [VBA-V3D| PLL bard ce 3
| Dpert | PDD Ic A1 | SM2A sweap wits sk ] |
PD1 21 IG0 | SM23C sweep wilts =i D |
PDZ-325 . 2728 - Mt used _
PD? 28 FAS  Fie- DI? switct seluct sig-al B a
zpart | FEQ 43 NCS Transm sacn Moo swit=h <gnal | L' DEF 4 ON -
PEY _ BC | - Mo Lsad B | | 3
 FE2 52 WD WIC dowen 3wty sionsd O L CN :
PE3 EJ e WIC ue weilch sigw O ! L' ON
Conurel _DD-D7  5C-1235-38 DO-C7  Data tus e ]
sgral  RDWA 4533  ADWA  Read®its sgral
AD-82 4848 AD-AI  Por seiect sgral
ODEN 21 ODEN  Dutzul disabis sic-e |_iten -ase @ pers hatome iout oty
s L5 = Chiz selacr sigal
5) Extendad |/O (A/D converter) : MB40SS {Digital unit IC13)
Port name | Pim No. Nama  Fuisttien 0 Remarks
4D A0 2 AT | AD zharme 0, 5ich %2 np. ]
port Al x| CA.. D chacre T carcar JST VR gt I
Al A | CAL AD ctame 7 carer SE WP o . I
| Ad 5 ZRS AD crawe 3 carter sub YR npot i -
Al 6 | CAW | ADcrame 4 carer wincow YR put |
- : = ot e .
A8 a 201 | ADcreone B A7 wauble cioec o posSio~ VR irput| |
AT a 2002 | A ereone ¥ AT wwble cocer o poe o VR put] |
Cormol | £0-C2 | 12-14 | C0-C2 | Channal seec: sigrel [
sizrial CLX 18 C K | ADdes smec sicnal o |
Cs d- CS_ | Chip select B |
Co 17 oo A date ) 2
vraf 18 Viel | AD cefere-ca power spchy IERES
RS 13 FS  Retge sabect cugrs | Adweays "H '
T 11 D Corversior mode s gnal ) | Sheays H




CIRCUIT DESCRIPTION

TS-950S/SD

&) SUB CPU : HDS43180X0FS6 (Displey unit IC1)
Fori name | Pia N Mame » Fanclion Ll Remacks |
Apot | PAD 54 LFSE | “SK mwoca LID ] O M EDen )
3 BE: LLS3 | LSE rrode LED O H iEDon
a2 | 6B LUSE | US3 moce LEC ] 0| W LEDen
- 2A3 57 | LPM | Fmode LED O| H LEDen
BT 54 EDT | Sus CPU serinl dira et ] 1 ]
CK5 53 FCK | Swo C7U seral cock ot | B
| Pas 0 LAN AW rwds= LED ) C |k LED or
P47 € OW O rrede LED G [ LED e )
E not 2:( 23 |
=1 u - i
| PE2 5 BSv ¥o5-2 buse Wt I V=" WE2 buey
PE3 i TR T ot I U T LA
Conwal PCO-FC? | B-14 AC-AT | CFU lew-crder adoress ous 0
pen ODFD7| 15-22 | AB~2°E | CPU righ-orde” adcress bus a -
PFO-PF? | 30-37 | 00-D? | CUF de= bus i )
NI 1| W] et gt for sublons synt-esis
JNTE-2 [ 2ez | OINTISRTZ | Mot uses ] Cwwa ar H'level
TS a5 TN2 | - 750 Hz tora socus aspu G | “ONEON 4= 280 Ha T K
MFORPT - F273 MNP CPU rode settng oo | | MPO LY, MF Y fixed
BJISP0 3 ~ BUSFOQ Mo used | | Fusd "4 " aval
WAIT 77 WAL Mot used | | Feod "< aval
ECla, ¥l 75 Ealdta  Irpeel cornecton sn I fa1? B -z
71 GGats srvay . MBE22180PF [Display unit IC2]
Port name |  Pim No. Hama - Famciion D Remarks
Floam | FOO 34 Pa’ Floorescens displae tube sagres a” drve o_put Q | Eor T YFD display
FO1 36 1 Flaorsscent displsr fubz secmeT 51 Giive Gut=ut Q | 7 segments lupger rignt
Po2 36 P Fuorascant dispiay Jbe seoment o1 deve ouops O | "H' O Active
P31 ¥ P Fug'sscent dispey wbe sepgment dl die outpt | O
P 33 Fa’ Fuorescent disp sy e sevant & diive ouiput o
oS 3 P Fluorascant dasey ‘ube segmant *1 drive ouiput G
Pa6 41 Fal Fuzrescent disoizy "uoe 60mant 9" dive o_5put C
Pa7 a2 Fhi Flucrescent 4 s2isy wbe segrant h® drve oooput O
Plport| ™0 £3 PaZ Flucrescer! = s-iey noe segrient 7 anive cutsut O Fer suh WO display
BT 44 PbZ | “hcrescert cischy tbessprenibidwecutps: O 7 sepmects ipeliow
"3 45 Pc2 “hocresce~ smphey rbe sagmert £2 drive DA O "4 Active
3 46 Pa “horescer oisphiy Lbe segnet 22 Sivecutout O
=4 47 P2 Floctesser: disply: tabe T cutsut G
F*E 45 2 Florescen dieplyr tube sesvee 12 Zrive cutsut O
P& 43 g2 Fioiescant dispiay tube secmen g2 arke outpn. | O
P17 LT Ph2 | Fuorescent dsp ey ubs seament 12 drive output o )
FE|:1:11.F P20 Bd a3 meﬁqﬁmnrrﬁaa dve anpst | O | For man VRO displey
Ll 6 Fb3 Fiuorescent dsoay e 3egirant B3 difee oot C | 7 sagrrants |Cartar]
P22 b Pl Fuoascant d soizy ‘ume segmant o3 =nve Sutsut 1 G| "E Active
| =8 Fdz Flucresoent dsclay Tuce segrrant d2 drve ousput i
P24 39 Fel Flucrescer Sadey toe sagrant &% doue WL I 0
&0 PI3 Flucrsoe~t Sistley Lbe sagerert 3 drve outpu- Q-
i 6" Pg3 “hucresze crplay e sagmet 53 Sdve cutput 4
B2 Prd “horesier dupler Libe segrw—: k3 crive cutou Q

47



© TS-950S/SD

CIRCUIT DESCRIPTION

Port name  Pin Me. Mame Fesgtbn i Remarks
*3 zort P30 £ MG Flusrescert gschey uoe g “ 5 drva Sucp.s . A  Gnd seec: signel
F3° g4 PG Puorescent dacley e gric 25 drive 0.p.t O The dgrurest grid of the dispay
=32 BE P2aC F unrescant dapsy oa grc I35 diee 001pLT C tuba i 1 116G
L 67 PAG_ | Forescant dispay tube jid <G Srive output G| actve
Pl 6s | F55 “horescey: dispiay vube pd 3G orive cultsut O
Pis 69 PEG “hcresss > Srspie; tahe g-d S0 = v Sutan O |
| P3¢ 70 PTG Flucresce: sische Lbe grd 1 dive cutout o
F37 1 =G Fluorescert o schey 1o be gf d BT drva pupas - Q
*& cort Fz0 72 =G ' Fluo-escent d sshey Twoe gic 8 dows ouip ! O "4 Amiva
=L [ =10G Fuorascant displey ae gic 13E dwve sutp: C
D4 74 TG | Fooesscent dispey wie prid 175 deve suop_t o
243 7% 212G Fiorescent dispay tube Sid 125 drve oopet o
P, a4 P13G | “horescer dispisy tube gid 135 dives o3t 0
P4 | &b Prac “lucresce~: cisplay the god 146 diee OuTP Q|
PeB 36 PG Fluorescert sischey tube grd 136 orive outout 0
P47 57 PI6G  Fluorescent dscley wse grs €0 Sve cutout .
*5zort, PS0 a3 PI7G |, Fuorescant disgley “use griz ~ 3G dive cutput £ ' r": Actva
231 65 - 218G F sorascant dispay tube gric 188 dova outpss C
BET 51 219G | Forsscene dispar nbe prid 195 drve o0tp° O
PEJ 9 P0G “hocrescer dispiay kube prad 205 drve oot O
P54 93 PIC | Therease~: cicpiyr tbe god 216 driee oot o |
FBE | 94 P20 “hucrescert cisghey tbe grd 226 arive outout O
P55 a5 P30 Flucrescert oschiy tube grd 236 Sfive cutout a
L 24 F245  Fuowscent dschey e gic 246G Trive cutout 0 )
*f cort FED = Pea Fuorescant d3p ey woe segrent A1 Tra DutpJt a "4 ‘- Achivae, analog ScEle
=61 98 | P&2 Fuorsscant dispay Tuba Segm et AZ d-ve suput O | "M - A, o Bl peimer dispay
82 98 B Fi.arescery depase wbe seomem 5 drtee outout C | 'K Actve
PE3 10 ?C “hocresce digple fube segmew L Trive outout O
PEa L D Flucresce~: swuply tihwe sepre~: O difeé 0.PLT ' 0
FBE 2 FE 1 Fluorescert Sischey tbe sag=e~: E* drve oop.: a
PG 5 FEZ  Flus-escent dasipy nibe sagrert EZ dive 00 7pL1 a
_ F&ET 6 - Mo used -
- :::lrt | P70 7 aCe F sorsscent dep ov une segrent TC - va *:-ﬁ:p-r S . Mt scale salect sigha
71 a FOT | Foomescant dispay ubs segmant So drve oupat | © | 4" Aetuas
=2 3 s Floorescery Jespiye mibe secment EF O 8 OLTpLT C
Pra | 10 PFF | “hoiesser diepler tibe secmey FZ drive outout 0
P74 | 11 Pit Thueresse~ nplyy rhw secTee 1 Srhed SURDU O | Sed Iur.nf'di:pw s=gmant
P7e 12 "3 Flucrescert ischey Lbe sagmws 33 ove Dutpnt O | HY - Astve ___'
F7B 13 - 2 Flusrescort o sciey noe wagreard j2 @7V Sop.s 9 For k4z cisddey, 'H' . Actve
P77 14 PALL Fluc-escerd d sgiey Tuse segrent &1 drive cutout O o ancloyatalz cispley, H Active
Cotres | DD=C7 24::13 Dd—-27 L=, data ous |0 )
| pot | ADmpZ | 27-23 | AD-A2 | CPU sddvzes bus | | -
NRES ‘B MFES Fasa ~pat I 'L Seset
MFD AT MED =D syobe | "L Sead
NNA 18 | MR | wRerote L Write
MNCS1 19 MNCSY Chiz seac 1 ) LY Actve
NCS0 20 NCS0  Chic seect 3 i LY Active ]
ENG =1 END Sumzut contol £ 1 "H " Active
Ehi £2 ENT Cutput c=ntrel 1 1 "H A
CKl B CKI | Dispay oo fip-loc dock |
[ NCL B2 vCil | Displsy covsd 1o-S00 dhear |
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CIRCUIT DESCRIPTION

R Gate array : MBG22180PF (Display unit IC3)

TS-950S/SD

| Portname  Pin No. Mamz Fanction o Ramarks
Npet  POD aL FPWR  Flucreacer ! = soliy Luoe sagment PR3 anvecutst O Wase- selecton segmen:
FOt 35 FS Fhcrescert Sischay tbe sagrer: § cive cutoul. O e v
FOZ 35 PLI0 FRucrsscant oschey T.0on sagrort L30 orive outrut Q  Lower meter segrment
P03 37 PL29  Flucrescert Seckey le sagrert L28onwecutout O "4 Active
P4 38 P28 Flucrescert = s-hry 1obe sagriert L8 crive out=ut 2
FOE ag PL27  Flucrescer Sschey 0o sagmert L27 cnive cutout O
FOE 41 226 Flucrescert Sisthey tbe ssgrert L arive oot D
POT 42 PLIS  Flvescert Sschy Tube sagrert L5 orive cutat O
Flaotr FiD £3 224 Flucrescert —schey o oe sagment L2 crive cutzut 0 Lower mieter segrrant
AT 4L PL23  Flucrescert Sackly e segrent Lidove ottt | O U4 Active
M3 £5 P22  Flugrescert Zschey nuoe segment LI2 crive cutout J
13 48 L2 Flucredder§ =<2l 100 sbgrsedl L21 Sivee Sutiut d
P4 47 PL20  Fhcrescert oscley noe ssgrent LD orive cutout O
Lt 48 PLIS Flurescer! S5y Wiessgrent LIS cmedutzst O
Pg a9 PLIG Flucrescart = s-hey "ooe segrent L18 orive cutzut | O
P17 50 PLI7 Flucrescent dadiey e ssgrent L7 tive outout | O
23 port Fz0 55 PL1G Fluorescart o sciey woe sogrent LIE orive cutout 0 Lower metar segment
F21 36 PLIE  Flucrescert dscley noe ssgrent LIS ke cutout | O "7 Active
P22 57 PLi4  Flucrescer: o schey ©ume sogrent LiZ orive cutout | O
| P2z 38 PLIZ  Flucrescert Sscley woe segrent LT3 crve cutost | O
F24 9 PL1Z  Flugvescert Zscley 7uoe spgrent LY 2 onive cutout 0
F25 &0 PLIT_ Fluorescert dscley woe ssgrent LT1 Sive cutot | O
F26 61 PLI0  Flucrescart Z5:key uoe segrant 10 zrive cutout o
Fz7 &2 FLS Flucrescer {2 sikiy e gl L3 & v uip.. C
Fport P30 a3 PLS Flucrescert 2 sciay woe sogrent L8 drwve ourps O Lower mistar segrrent
F31 H4 FL? Flucrescart 2 schdy woe segrant LT drva Jutp.: O 'EY: Actve
~_Faz 66 FLE Fluoresoend o soiey woe ssgreent LB drwe oulpl! c
P32 7 PLS Fluorescant 2 scigy uoe segment 5 drve oup.T G |
F34 &8 FLE  Flucrescent S aciey uoe segirant L4 dfve oup.] C |
F3& 69 PL2 Flucrescart o scigy woe spgrent L2 drve sup.s C .
_F® 70 FLZ Flucrescent & sshey “voe segrant LZ drwve outp.? c }
PaT L PLY Flucrescant & s2iay voe segmant | drve oup. >
Fisar  F4D 72 FEE Flusrescerd o soisy ‘use ssgrant SE dewe sutpa: C | Meter ssale salection
P41 3 Pas Fucrescant d scigy uce segmant A5 drve Dutpa’ (> " Actve
P4z 74 FUID  Fluorescend d spisy ‘wbe segrent J30 dive 003l C | Upzer metar segmient _
Pz 78 PU29  Flucvescant dspiey woe segment J29drvs oupet | © | T H" : Active |
44 g4 FUZB Flurescent d sghey ube segr ant JZB drve ouipul C | '
LB 45 PU27 Flucrescard dspizy "uoe segment 27 dive ou9pLt c
*B g6 FUZE Fuorescant dapiey uba seg ant J26 drice ouiput o
LT a7 FL26 Fuoresoent dspay ube segment .26 ditee oot C ]
Foooct | P30 £a' FU24  Fuo‘escend dapey ube segrent 24 diveouipet | C | Upoer Tetar SEqMET:
P &9 FUZ3  Fuorescant dspay ube sogmant .23 drive oL Pt C |k Actve
iz Ed FL22 Fluo-e=cerd d spzv ube segm =t 22 dive ou1pLt C i
P2 92 Pu21 Fuowsowt dspay b soment L2 driveoupit | O |
Pz4 =3 FJ20 Fuorascant dap ey uba sement .20 drive ouiput C
P56 S P19 | Fyorescont dispay whbae segmrew L 19drise ot | ©
PE6 B85 FJI18 | Fuorsscent dispay wbe segment . 18 diive ouiput C
P57 O PJ17 | Fuorescent dispzy wbe secmew 17 diice ot ]




15-950S/SD

CIRCUIT DESCRIPTION

Poriname PinMo.  Mame Feaction _ 10 Remarks
PEpot  PBD a7 PUTE  Fucresce~: sischey te segmwert U srive cutout Q | voper mate” sapment
PE 98 PU"S | Swcresce~: cischy Lbs segmer: U3 =rive cutsut Q| W Active
PE2 99 PU"4 | Swereste~: ciscley Lbe segmert U2 crivecutout O
P&3 120 PU"Y | Sucresce: cischy tbe segnest U1 srvecutout - O
PE4 1 PUTZ | Slwcresse~: cispley Lbe segme—: U2 civpcutzut | O
PES 2 PL11 Flugresce: disply tabe sepme=: U crive cutout 0 |
| PEf 3 o 1 [ Floorescen display tube segme~: LU0 crive outout 0
a7 ] FUS | Fluorescent displar tubs segment LS 2ve cutout lel
P? pont 770 7 PUS Foorescent duplsy tubs sepment L3 Sve cutout 0 | Uppar meter sezmean’
1 4 PU7 Fuorescent dispay wbs secment L7 =rve cutout | T | H :Astvs
irl q PLIG Fuorascent dapey ube seomeant LE —rive cutout C
= e PUS F o ascant dispay ube seqmant .5 orive cutout C |
- Fra 11 PLIY Fuorszcant dap £y ude segmant UL Srive outout C
F786 12 PL3 Fuoescent dspzy ‘ube segmant U3 srive cutout C
P76 13 Puz Fuorescent dsogy woe segrant 2 ave oot | C
F77 14 21 Fugrescant dasisy ute ssgmant J1 drive output C ]
Contrel  DO-D?  24-33  DO-07  C2. data cus ' s
por D-A2  21.23  AD-Al  CPJ adcress bus N .
M3ES 16 MNAES  Reset inow | . Fese:
N3D 17 NAD AD strche | "' : Faed o
[ N 18 | NWR WF siaoce | "L W
MCST 18 NCST | Theseect | | "L Actve - ]
MCSD 20 MNCSD | Chp selec: £ ML Actve
END 5 EMO Ouput corwo 0 “H ' Active
EM 51 | EMN Cutput cortro 1 B ‘W ctive
CKI B° CKl hbain CPU busy cormo “To-flop dhock ]
| NCL B2 | NCLI | Mdein CPU tusy corwro Ts-lop clear .
pouT B2 DOUT | Mdain CPU tusy cormn f=-flop oope: O ]
CIRG KL SIRE | Port KC specicaio O "oz ' L aval
DAl 77 CIR1__ | Fort kD spec ‘cetion * B | | Firea ' L laval
9| Latoh : TC7TAHCS74AF (Display unit 1C5)
Porinase  PinMo.  Name Femctos W0 Remarks
Q par G 14 - Mot used c!
AT LT TXN _ED arp.s C [k iLES o
a2 1 LTA TH-ALED custou Q@ " R"LED oo
a3 16 LT3 Tx-B LED clmzun L
a4 13 LK Numedic keys O ic S L32 ouput O *H4":lED on |
as e LAM  RCK ED outow 0 “4':LED o
a6 13 LRA -2 LED outiput 3 “A":LEDon
497 0 12 LFB AX-B L2 oumpun O “H° _EDen
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AVR Unit

Tha powa” supay unt produces +15 Y thira the use

gt g cliscrea IC; + 5V and =12V via 3-p'n regulator ICs,

arg =30 WV thru the use of @ zener diode and trans s,

Tre +15Y circuit is avery similer o the + 28V circuin

' o the TS-940,. Whan the power s switched on, Q2 &

med o vid stat resistors A3 and R24 ard cument

hwes. A woltage is gererated at R8 arc BRI Cror

L implifier rransistor Q4 is turned on while G1 is tumed
. Or.

The sirguit operates as a constant-voltage orowat-
with a referance voltage of 7.9V which is sroduced by
are dicde, Diode D2 (negative tempemsture cosftr
gienti 5 usec to compensate for the temperature
pestve emperature ceoeflicient ot this zener dode
& surrent of Lp te 5.5 A flows through QZ, resulting in
gollector loss of approximately 35 W. Rdis aresistc:
that is Jzec for stabilization, ard has a current flow of
preximately 100 mA ta stabilize operation svan i
here s no oad.
fte +16 ¥V lina is shorted, F1 (7.54 guck-biow
“usel Dlowys 10 protect the circuit.

- The +5V is gernerated from the +156 V lire by 2 3-pn
"egu ator IC.

¢ <40V is produced oy two -20V zener diodes, and
posted by G5, R13 is a protection resistas, and R4
d 23 as resistors for discharging C30 ang £34.

© Wren the emperature of the power susply ~adiator
aches BO°C, thermel switch 52 is tumed on, and a
start voltage of agoroximately 7 Y is gerwiated by
4 Tre an beging running at a low spesd. When the
sarature of the tansformer “ises tc 80°C, 31 tums
i1, and C3 turnes on. The fan vo tage then becores
pproxdataly 12 Y, and the fan rolates at high spesd,
g a powerdown sgnal japproximately 5 %) s owrs-
ENE-1, TPT)

T5-9505/SD

CIRCUIT DESCRIPTION

Digital Modulation Function

This transceiver is capable of providing the SSB,
CW, AN and FSK modulation, ganarating ar FM car-
ner, ard providing the AF slope tune during the SSE
recerve by using the input signals from tha micro-
prone and a 16-0it A/D, DfA converter for CW and FSK
keying and DSP (Digital S'gnal Processorl.

* Features of each mode
1} SSB mode
Yiodulated waves of nighar-quality than thoss in the

SSB mocge zre obszined through modulation by the
10th ahase-shft retwork that digitaily thaats sipnals.

2} CW maode
cxpellent characieistics are obtained through digr
ta forr-restoration of the wave shaps.

3} AM mode

Jowe-dstorticn modulated waves with  excellant
armpl tude and group delay charactaristics are ghtzineg
through digitzl modulation and by using te B84th FIR
fiter.

4] FM mode
“rovides the high-guadty 455 kHz carrier, DSP-10
does not provide moculation,

|
aF uOI——E MO r‘ﬁ_lr__ﬂﬁ=£5-|' LTI AMP e+ BKH;
JPTI L&:—_iﬂ—E——_zl—-l

itE | MJMASED Lir2.a.m
ICTY CNJMASSERY NJM4SEAM

DRECT Ik O—

p— -

NEL W MA Y LI

l -.—-55_- MC TAMC4DE 2 w:an-l-ui:

S U S ——————

CHY O ! .
BTTY O

51
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TS-9505/5D

CIRCUIT DESCRIPTION

5} FSK mode 1} Modulation
SH Excellent, low-distortian modulsted wawes ane obr The MIC audio signal is apoliec to an input butfar
“,' taired through FSK moculation with continuous phas- whare the low-fraquercy comoonerts are alimnated
55 ing after the digta form-restoraton of the izirg forr by & nignpess fiter, comaosad of IC1 and IC2
gio- and ¢raracteristic of the waveform. (RCT74HCA052F), which is used to [imit the bandwidth
sk of the sighal. The output of the high-pass fiter is
6) SS8 mode (recaived) reuted through limiting ar alifier ICE (NJK4SE0MI and
AF slope turing is provided by the dgtal flhar to C71 INJM4E5BM) to Imit the input amalitude before
suit the slope of this trarscaiver. tha sigmal is appliad ta the A/D converter. Campo-
nerts of the signal cutside tha Nyquist band ara elimi-
the DSP Unit nated oy a low-pass filter consisting of IC7/2, ICB, and
. 9 (NJMASEBMI. The resuiting signal is corwerted
I;]ht ) E:lm g’;;_n; m“-h:; : tra nto 8 Pulse Coded Modulated (PCM) wavafarm by the
mn: Soa s ini:”,;;d;d,_w mﬂ: m”‘?;ﬁ e sample and hold amplfiar ciroLit cansisting of 1C10,
e . LW, AM. and "SK moges. ICT1 INJMOT28MI, and Q1 128K508, and is then ap-
tigie a"IS%t 3 @IS0 used to provice AFsiope turing n the aliec to the AD converter IC12 (PCB78AP). The signa
S Fi mm'; mmbl K ci f the DSP12. Th s ther corwerted rto 2 digital signal with a samp ing
DS:}?I‘H“ =8 J"“d_ '“‘f“',’" ¢  etorm ¢ frequercy of 43 789 kHz by 1212 (PCM78AP). In the
tal éi-gr‘aﬁ?;sut:;ﬁ; a?::ﬂtgnﬁ11ihp; pmr?;smdg SSE and AM modes, the resulting digital signal is used
ent analog signals and sergs theT to the dgtal unt, and 3 the modulating Elgf'h..a
ned canwerts the input from the digitzl Jnit back 1o anaicg The [sadirg and trailing edges of the shift data from
FiR signals; and a PLL unit, which generates ¢ ock pulses CW key'ng and RTTY are checked by the DSP. Whan
for managing the frecuences in the mam vurr arg e edgs of the waveforT is detected, cata regardng
performing digital signal processing wth a1 accurats “he squatejcosine characteristics is read sequentially
Hamphng ‘raqherm from the AOM. This data s used to either modulate
10 the avoitude of frequency.
Note : 49.189 means 49.189189189... {recurring
decimal).
ANALOG N
hd e 50
ol ¥ *_ir{':"-t Jl._-.-l._:lnl.'a.E L
E A 1
116, 11 ‘_'I-_,r. T2 Jutficaoss ':IU
LEF H"“:,’“" oo A 188 K HE w2
AP EEiE#AH2 z’“ﬂﬂ ||:'|E'_F="Hip w1 PORES = EPFF HI.'HH:-EE-’ Clda AMP BLF
IV g K2 o 3 ==f - F—F oo
r
meo 28 } o1 o S SO, o
.
DRECT IN o—l
g i il“:ﬂ:iﬁ':ﬂir—d!ﬂ } —I FITR It
I GATE ARSA™ I r
I ;- |' |r l t B V-2 Im J——- F.D S awWHE N
xS ] Cila  Ch-TSISE
IlOI D II:I I]l:lll T 'r:-p::;"u:u.-q- I lm e 0 . _I
51 92 93 24, 994KMT  TMEAOE IS _JBC % FLL
l o 49 lemamy l
) I.i:llfm'llT.l-L
Fig. 38 DSP unit block diagram
B1 52




TS-9505/SD

CIRCUIT DESCRIPTION

The medualated waveform that has teen digtaly
pracessed and suppled oy the DyYA corwerter 1277
1SCAES®) has a modulation spectrumm rich 'n ocd onder
narmanics that are 1/4 tha sampling frecuancy {174, 3/
4, 5/4, ate). A frecuency of 38.891 kHz, which is 34
the sampling frequency, s takan oy the bandpass filter
ad & mixea with a frequency of 451 891 kHz by IC21
IMC74HCA053F! in order to ganerate a sgnal of 485
kHz. The unwanted acjacent components of Tis 5 g-
nal are eliminzted oy ceramc fker CF7, arpifes by
02z 125C2412K), and output from aufier amplifier OL
125C2412K. In the OW ard AN mocas, the outous
lavel is reduced in arde’ to masch the level of the rma r
unit.

Figure 39 shows the frequency spectrur of the
VIC input, A/D input, DA output, 36.891-kHz band-
pass filter autowr, and 455-kHz outpur.

itermn Fating .F

Norinal certer frequancy ol | 458kHz '

.‘.‘I:IE besdhew dr =& JkH2 or more rom S50HD
------ =7 EgHy o more ifrom $05kHz

ﬂdH bandwwidth ‘
7045 cendaidta :12&13 ef ass ihron 455cHo

Saerenteed etieuaton 80dE or more st 455 100xH:
5046 or rrcre lT_-:_-_ Tic 184

Ripple " 3dB or lass a7 A6545 Ok
6dB or iaas a1 465+ 7 ShHz
Inseion loes ¢dB o ins=s

vonsge tapaery Jetween pire  EOW >C 1 e nues;
Input 27d ouiput mpl:hn:n i | 16

Table 17 Ceramic lilter (L72-0375-05) (DSP unit CF1}

aEpitade
MIC Signn _ -
0
AD inpun [_\_\ ﬂ [\\
‘h:' 5 Fs
i i
AVA
DA cnstpu i . | i -
' 14 W B
q 1'“E1.'ifs il s Sid s
W 191k Hr A
BFF oulper A -
g 1208 Jid'y 'I
DEP- 10 aumyput .,‘r\ -

o Sarmping ‘mgquansy

53 Fig. 39 Frequency spectrum in S8 mode

L55L M

2) AF-SLOPE TUNE

The sutie signal supplied from the input ouffer
arorar ICH1 (INJVASSEN, lika tha MIC =ignal, s
passed Twough the limiting amplfier in order to limit
the level of the =mignal appled to the A/D conventer,
The signal then passes through the low-pass filter.
This siona! is than corverad inte a Pulse Ceda Modu-
ated waveform by the sample and holg amplfier cir-
cutl before 1 1= zpaled to the A/D converer. The
signal i converted 10 5 digtal signal with a samgling
frequancy of £9. 1E9 kMHz by the A/D converter. Further
arocessing of the signal is accomplished in the Digital
uwt. This signal s than apalied to the DJA Converter
IC* 7 where the now processed audio is obtained,

The PCM signal from the DYA convarter is passed
theough 'oveepase filter (C20 INJMLSEEM) to eliminate
undesirable harmonics and smooth the gignal. |ts lavel
i equalized with the ‘nput ieve ., switched by analog
swirch IC3 |MCTAHCA083F;, ard appliec to the AF
CUT armina .

Sigure 40 shows the “eguency charactersiics of
e 2udic inpit, lowepass filter outout, A/D inpat, D/A
outpet, anc resultirg audio output.

Aeafiny Tyl
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TS-9505/SD

CIRCUIT DESCRIPTION

3) Frequencies

The DSF-10 reference sigral of "0 MHz (172 thea
referanca oscillator sigral of 20 MHz! i mulipbed by
728/1896 in the DSP PLL unt. This signal is appied to
gate array 1C32 (WPDEG012GF-350) of the dgta’ urr as
the 39.35° -MHz intemal reference signa.

The gate array divides the signsl by 1/800 to gener-
ate a sampiing clock of 49.189 k-2, and again 3vides
the signal by 1/B0 to generate a 491 83 -kHz clock
signal tnat is used for mixirg.

Tha frequency af the narmonic free signal suopled
oy the DJA converter s 36,891 kHz, which is 3£ the
sampling frequency. The 455-kHz IF cutpul = pro-
duced by taking tha dffe-ence batweer This frequency
and the 491.891 kHz mixing frecuency.

« PLL unit

The PLL circuit is 8 relatively corwentional PLL cr-
cuit that is used 1o obtain a fived referernce frecuency
that s weec for aach clock circut used in the DSP urin.

The Phase Detecter of the PLL crcut s 1C34 (O
792581, The incom ng refarence frequency of 10 M=z
is amplfied by amplfier Q12 and appled to pin 5 of
IC34. Here the signal is diviced by 17185 in order 1
generate a carnganscen frequency of 54.064 kHz. The
autgut from the VCO passes through butier amplifier
Q14, ard is applhed to pin 11 of IC34. Hare it s dwvided
by 1/728, and compared with the 54064 kHz refer-
ance signal in crder to ‘ack te YO,

Civision ratic cata is sent from tha mar uwt via the
digital unit en the DMA2, DCX2Z, and D_E2 Ires. The
PLL eutput is suppled to the cigital urut via bBoffer
amplifier Q15 where it is used as an ntema referencs

fOSPSTD = 728/165 x 1/2 f5TD = 726/ 85 x 10 x 10F
fid % = fOS=STD/H0 = = fosPsTD/BOC
fass = fvix =34 5

= 37/3200 fosPsD = 3773200 x 145637 x 108

« Dightal unit

The digtai unt conssts of DSPIC3T [ITVAS320E15,,
gata array 1C32 lwPDE5012GF-350), wrte signa’ cor-
trol 1C38 (MM744CT00MN), reser IC33 IS-BOSMALR-
M), ard amplifier Q16 25C2714), which arp'ifes the
intarnal reference to the recessary evel befora it 1
appled to tha gate aTay.

1) DSP

A, 25-MHz crystal oscillater signal 's used for the
DSP intemal clock circuits. The DSP coerstes or ar
clock signal of B.25MHz (180 nsl which 15 144 the
crystal oscillator frequency.

Data is transferred between the A/D and DJA core
vertars and signals are recenved from the mam unit va
the gate array.

blign oo

2} Wrrite signal control

Since 15 possible that the DSP adoress data
become nval dated before the falling of control sign
WE. MEN_ and DEN. the WE cantiol signal is gated
e DCLK line to prevent matunctions af tne

arfay.

3) internal reference signal amplifier
The ‘ntemai referance signal from the PLL is am

hed to appraximataly 3.6 Vp-a, raisad to the app

ate DC bias evel, and applied to the CLK line of

gate array.

4) Switches
51. S2, and SZ are recognized by the DSP a
whan the mode is changed nomally |.e, wharn
rands are recaives fram the main unit). They
recognizes only when the system is reset in the
rmode. Therafore, changes in the settings of th
switches do not become valid by just changing
switch settings. The only excaption is tha highge
“ha- in the analog Lrit, 't is controllec dinectly by 51,

5) Gate array
The gate amay generatas intermalfaxternal clog
signals “rom the internal rederence provideo by
PLL; intarfaces with the analog unit; generates
DSP reset signal, receives commands from the
unit 1o the DSP ans inout switchas S1, §2, and 83,

Anplep ik

Eae by

Tt
I

os#

Rg. 41 Data flow in the digital unit

Reaception of commands from the main unit

Viner MEN (MLE! s low, the MDA {SD} cata
“eac nto the irtermal skif ragister synchronizad
the ‘eadinrg edge of the MUOK (ISC) signal  Dete
atched n tha interma! buffar register by rmading the
bit cizta and making MEN {MLE] nigh which ganera
an ntemunt (MNT) to the DSP. The autaut frarm N
5 synchronizec with the leading edge af the DC
zignal f-om the DSP.
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s NINT
DCLK

« Reset

The leading adge of the ~eset signal applad to the
AAS line from 1233 is delaved by e signal that is
abtained by divid ng the internal refarence signal and s
ther eppied to the NRES Ene.

Te nagatve puse o the NMR ine iz alec saaved
ay t*& sgral nat ia abtzined oy cwiding the rtera
wle-ence sigral and is than apphad o tha N\RES ne.

The dalay tima in both cases is approxmataly 1.3
Meac.

. BIO signal

T~e puise tnat s synchronizea with the samang
feguency, fz. is cutput to tha BlIO so that it & synchio-
rized witn the leading edge o the DCLK sigra fror
e DEF,

Tha 310 signal cutput fram the gate aray is 200 Be
o the BIO line of the DS, The D5SF perfonme proc-
gssing fo* each sample Im synchronzationwitt the BIO
ine.

 Analog data and interface

"&bt senal data read from the &/'D cowerter ADDT,
C{17 CC

1&-bit serial data written o the DVA converter 2ADT.
17, .EC

Data samala = misg for sample hold amolid g S5+

T ~ing “or output duty varat'e circui; ANSYY,

For ACC™. C<97. CC. CADT, C<°7. _=C. SH. an2
ANSW, tha timing is syrchronizes with the samplrg
patiod and 1s ganerated oy tha gate aray.

T=¢ mix ng chock WX is wres of cung &F-
SLORE operations.

TS-9505/8D

CIRCUIT DESCRIPTION

_ MODE MDOD | MDO1 | MDO2
SS8 ] 5 1 0
oW I 1 a

AM 1 1 a
Fu 0 1 o
Pk 0 1 ¢ |
AF SLOPE 0 | = a
RX othethe= 8§53 D 1 a

Tabile 12 1C3, Q3 control (MDO0 to MDO2)

Cutoff HPF1 HPF2
18 | 1 1
e IR B ]
=00 o 1
400 & 0

Table 13 HPF cut-off change (HPF1, 2]

Terminal Funetion Terminal Function
Neme |I/O - Neme WO
PRALDAE | 1D I Darta bus LT B s D | _oeepass Flerinplt mutng
F3-ALATT] | Adeoess bus SO~ ~gh-pass f er satt g L53
HE | Verite sigme L | I =gh-pass fiier setl g 283
ROEN | | Resd sgnal S0z _owpass fiier satting L53
WWER | | Warmrory recall ) S0™3 | Lovwepuss Fier secting 253
BZ | C Sarplirg timing S04 1 CTwWleasng edge charactedstics
CCLK | DSF tming clcs B SO6 | SSB rivple crarecteristcs T
MNT  C | DSF i-tmrupt ) SO7E | AF scpe widsireTow
WRES C | DSPrasaz SDTF | 53 extension - i
_‘EQS | | Gate Sftey rese o L= L | Test TPE;
WX  © | Clock for corvart 7g the DI cutout to 263 kHr T8 1 TE
Sk C | Sarrsle acd ~ols empitier sarngng g KE¥ I CKY
LEC  C | DA cowarter somwrard SFT | ATTY - ]
~ ADCT O | Dats fromr 4D corverter - SD | Sensl ceta for comimards |
CK ¥ | Seng mansries on cood W | Senal Ziocc ‘or oo mancs
cC O | WD cowarter corumard EN I Tomimard Sata enab a
DT < | Deze vz DéA converar LR | Ka~ual reser inpg; ]
ANSYY O | DA cutout duby war acle - K | Relere~ca clock ~pit
MDD © | DMICCAFY changa, CAF1-DATZ theoug- NS~ | Forcest
MO0 O | ATT conis H'SZ

Table 14 Functions of gate array terminals




- TS-950S/SD

, CIRCUIT DESCRIPTION

" ' & h | L -~ ] LA - | & -2 OB 8 2 R om0 3 R 2 1 2 23 Jq s

N A TATAVATA VAT
BIO _ \ . -
I ol _.'r -'l —— e —
LEC ] |
. . N i 15—
AsoT PP i3l a3 (m(s a7 {c s 1afi3fzf1])L58
- AN e N e W W W W W W a W e W W W a N
L . e S
T D L3 KD U L3 &3 KD B8 15 65 €3 £ D G5 3
ANEN R JF -i‘ —gmrowr ————

NIAT 'l. Il‘

Fig. 43 Serial data entry and interrupt generation




» Analog unit
1} High-pass filter IC1, ICZ [MCT4HC4052F)

The nign-p=ss filter usad ‘o modulatior procass ng
‘is rot a digital filter, but 2n analog filter becase o the

15-9505/5D

CIRCUIT DESCRIPTION

o 1 HWPF1 [HPFZ | Y X Cut-ol frequency (-3dB
ptcessing ability of the DSP. Tris high-pass filter VI e ?E:E y-308)
glows to operator to pragram up 1o £ dffzrent catoff - 5:3 : 5 g e
frazyiercias in order to 2eect tha desirec tore. 6 - Y W S0he

37 2 0 YO KO 450Hz
+ MIC input high-pass filter =
. Trig sctive high-pass fiter is configurad as a fourth
cegtes Botarworth filter and is controllea in fou- steps
by C1end IC2,
EE 1= % i &
L ok oSS 4R Cad Mk
(Jms
GEY CrOE
. HPF"
[ - HFF 2

Limiting amplifier

IC6 [NJMASEOM), IC7/1 (NJMASS58M)

Ififhan 2 signal with toe muca 2rmpltude is appliad 1=
3 &'D converter it is possibie to expenance Brge
gvals of cistartion. To prevent thes, the ama iade of
ke ircomirg signal is clipped by us toc 32 Vpp oy a
ting amplifier to ansure that the lewel apphed to the
oenvartar }IC12 pin 1) does not axceead 6 Vo-p fJ
<13

When the autpu: amplitude is between the speck

B3 3k

Fig. 44 MIC input high-pass filter

F&a limits (as dlastrated in the accompanying diagramy
7@ brmiting ampl f.er oparates as a 20-dB amplifier,

vyhen the amplituce exceeds thasa [imits, D2
tans on. Wher the ampltiude exceeds Vc-. D2/Z2
LN 41 1o clip the ampltude s: that the output ampii-
tude s betweer Yo+ and V-,

The shapes of tha sgnal peaks becomea irragular
because of the delay o the operational amplifer {(CEl
and diooe (021, aut this poses no problem.

57
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CIRCUIT DESCRIPTION

3| Sample and Hold

This ‘s an integratan typa AD converter 7iat samples
analag signals and keeps the input level of the AJD
carvarer constart during the corperson 2 oless.

When 0 % is appliad 2 the gate o C1. C1 turs on
charging £53. VWhen a negative wotage s appked 10
tke pata =f 01, C1 tums off the voltage durng sam-
oling is maintained a: 2 constant lewvel.

't Q1 is alwvays an, the amplfie” operatas a5 an
irvers on amplifier whose gain iz determned by F53
arna RSB, The gainis CdE.

R69 arg R70 ara protecton esigtors for IC15T ang

IC17A.
Rt g
T ¥ T
=L e :i"t
LR e 4 |
3
B
&
ET
g
Fig. 46 Sample and hold circuit
4) LPF

This LPF is an s xm cagrea activa But@woth fiter.
Thiz filtar aimnatas ‘olded dstortion 2rd preverts
sigral-ta-nnise ratia raduction and dists.on caused oy
the entry of umwanted signal comporats ro the AT
corvertar

5) D/A converter circuit

Thne DfA convertar output is canvead 1o tha wede
type wth a 50% duty curing procassing. e DA
seaverter cutput is distinuted directly during AF-SLOE
soeratians.  Tha freouency charzciaislics iaperus
effact or eary ralotfl of the DIA convertas output are
improved by taking the outpus with 2 0% cuty dunng
processing.

o N\ N\
& .'I..
1
L B
T 1 = L
i [ [

s

Fig. 47 Aperture effect

6 D/A output sampling circuit

Tans the O¥A autgut o0 and off with the analog
seatch.

Turrs the cutput o and off with 8 50% duty during
transmassior 0 the 353, OW, AN, ard FMV modes,
Awvays or cunng AF-SLOPE TUNZ, 1079 elminatas
the aralog switch output, and operates as a buffes
arplher.

CEl 2302

BPFF

RENL |
'; e —
O
EnLE.
-_—ﬂ
a8 im0

Fig. 48 D/A output sampling circuit

NATT

~ans on Q3 in me CW and &AM modes, forming
voltage owider circurt on the output of G2 that is co
posec of 396 ara R37 to reduce the s.gnal leval
pled iz Q4

+ Ey

Q 3
E FAID ]~ $ y
o m

- 0
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meskce.
“here gre “wo gererally acceated divec:
hecs: the filtar methoo which reroves the urec:

8] Mixer

15-9505/SD

CIRCUIT DESCRIPTION

Combines <he 36.881 kHz signal wth the 487 891

neut bufer Q6. an oumout outfer

3E &% Hhr -::-—H‘fﬂ..—-"f?"-—“ + T -}

L R ==

P;. .

1

&4z signa! tc aroduce the 468 kHz cutput

CEZ

05 1= ar

e
Lz K3 -

Srce s mxer s used 1o combine squate waves,
it generamas many na-monics of 491.537 kM2, but it
coes Fave the oesirable characterstc of producing
bess :Ictnmnr arg "Il'.'l'IEE thar IC type mixers.

Cil
o

+ Description of digital signal processing

The C5P-10

convers the analog sgw wa dgta

sge to implement modulation anc “Farng by ne-
rarc mesns rather than s ng corwen-onel RC ov-
gJits 5-d analog 1Cs.

Sirce tha modulation and filker ng perfzrmed Ly the
ESF-1C do net suffer from the inaccuracies of corver-
ignal aralog grocessing Tethogs s possioe 1o 20
vie ceal prooerties. o

The CSP-10 usas a sampling frequency of 49182

11 58B modulation

methce.

+ Overview of processing
. Several differert metaods sre 2va lable -

kHz for the AD and D/A convarer

L 83k to usa 8 awer sampling frequercy to raduce the
processing time and irprove per®

5. Ywhan i s orefer-

a'mance, ths sam-
“plhg frequarcy is reduced by 172 or * /4.

o digtaly

@itessing an SSB signal, they rchuga the 2 rect Modu-
plizn mezaod, tha Weaver athod, ang the Herthey
Tre DSP-10 uses tha cwect radalztion

T odEtkan

#ssery s debend tru the use of ar aralogf e o e

wethcc that suporesses the unnecessany 3 cesand by
erating 2 cooy of the incom ng ausio s gnal that has
had 12 prase snitted by 30 cegrees thru the use of &

phase s~ ift network (PSN) and adding it weta e orcr

b=

Bund ipgin

LPF cut-otf

HFF cut-off

s
T
W= " _ ‘@
;l—:.!!—l! = -i = E mac
. P SR S | ST
o 2 _‘—'_._ lﬂf Oz LEs SNRER
T
B il
N - —a— - — -I-'r-.'-fi‘lrl'-i:
b= I
Fig. 50 Mixer

@ sigha ad carier. Sirce the secord mathzd re-
415 rar S5B 590l et hes been obtzined thru the
s5i of phase shits 1ve use of & filter with steep cuto

charactersucs, such as the ones used r the filher
rTethed, i not required.  Tharefore 2 kighe+ sidaband
sgression Tanc can be obtainea from the  owe-fre-
QLENCY “anpe J5 ng s oroactang phase skiter, "This
mathod s rar supenior 7o The fiter method in abzzining
8 wade frequercy rezoonse. In tha past s method
has not be=n ased Tuch because it nas been difficult
= obtar 2 PSN iPhasa Shidt Network! with goad char-
acter s1.os due 10 VAEnations in gars 1olerances, circuit
slabd ty, and errors n crcutt adjustmeant,

“me DEP-10 uses the PSN method 1o generata 558

“h good character s5:cs thru the use of ar acourate,
stzbde phase shifter obzines by digital s.gnal process-
g

The modulated signal fromm the A/D converter is
aopl ed to & L=F w0 lrrit tha barawidtk. The sigral is
than sgiit aopl &3 w0 the Phase shft networs whare the
pt ase of the two signals is skifted by 50 degrees. Tha
resuting sigrals, with & phase diffarerce of 90 aa-
grees. ae mixed with carmer sigrals that are also 80
degrees aut of onase with @ach athe’. The tweo rasut-
1) sigrale ace than subtractivay mixad to proguce “ha
S5B signal. The camar of tha 553 modulates wave is
suppressad thru the usa of a dgnally zontrz'led comb
wyoe filter and <hen exits the WA converter,

LR T ST ietpam
_ =¥
o ;; - Fhuul
r
H—-n"-
—wl L%
— %
I"SH J
data FLW
™ pEN
Y]

P _
e £ - !
.C) o Comtrpa| .,
b = = L |
E:-l.l'r
Data RO

Fig. 51 S5B modulation block diagram
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CIRCUIT DESCRIPTION

Functions

The LPF 1= a 5th order orogrammable Chebskav
aasign.. It allows the cut-off frecuencies 10 be sFanged
in four steps and the npple ir ®e band ‘o 2e safected
tatwaer 0.01 d8 ara 1.6 d2. When the ripple is sat
for Q.01 ¢B, the group delay characteristics are pr-
mary, 1.8., the sourzs guality s considered o b2 the
mos: imparant. When the ripple is set for 1.6 d3, twe
trarsitior band charactatistics are pnTary. 2., the
band width is corsidered 1o be the Most iMmpotant.

The DSP-10usas two 510 order ohase shifters. each
consisting of fve all-range c2ssing-type phase shfars
connactes verticallyv 1o obtan sidebars sucoessior
charactanstice of 70 dB or more. Tz further improve
t1e sideband suppress on charactensics, the degree
of pnase snif:is ncreased or the 30-degree bawdwactn
of he phase shifter is rarrowad.

Increasing the cdegrea of the shasa shfe = rat
casirable becausa the groJdp o2 ay cnaasclenstics de-
rariorate and faster processing s recured. Tha DSP-
10 implemeants the cotimur characternstics o &atn
trarsmit band by charnging the cesion 2and retio and
frequency of the prasze shifter by a combeation =1 a
Figh-gass filtar and 2 low~-pass filer

Taola 16 lists the various of 7grpass filters and
low-oass filters combirations which are saected to
imprave the sidesand suppress on rans wher 7w bars-
wicth is namaw,

Thecretically, thera s no carrer ieakage by e cig-
ral multiplier. Howewver, t doas soours sue to e
cffset voltage that s penerzzed by 1e rose crocuced
in the processing of the phase skiter. To g event ths,
e D5F-10 uses a dgtal comb-type fiter Lo supe ess
carrars. Whernever MIC input is present, this filter
ma«<aes the carnes leakage balow measurable levels.

The cut-oft of the highrpass The- for supgressing
e leakage on the oppasite sicasand of the phase
shifter s the owerall cut-off of the enalog high-pass
“lltar arc comb-type fimar.

Phase shifter band
50. 223 427048
154205 427048

T200 2600, 2760 | 135- 3696k 7 AdE

2600, 300 | 15-4205 2700
300 2600, 2730 | 180_BAZIHZTA43
. 29C0, 3700

400 26N, 2IED
S0 3700

HPF LPF
1G 2ECH, 276D
2020, 3102

—

120 BT S

The bandwidth of the phase shifter are those
belore quantization, and thevefore do Not
axactly match the actual bandwidtis.

Table 15

21 CW

The £55-kH7z camier is genaratad or stooped aceeras
ing 12 the data sapplied oy the keying device.  The
D5F detects the laading edos IKEY down) and trading
edoa (KEY ap! of “ha keving signal, reads data from the
intemal square cosine charactenstics ROM, mocdulates
the amplitude according o the cata, ard obtains the
shased CW oLtput,

& fiter with square/zosine charac'aristics s used 13
shase the waveform ‘- datz communicatior, Tha
filter has the acvantage that it reduces the guestion
2C 2 stat.5 (2 or 1) at the daa change point caused oy
ovarshoobng of waveorms, and decraases the bard
wadth causes oy data change.

It 1= difficut for an analog fi'ter with shase characten
sT08 0 rame sqJdivalent arelitude characteristes
2rd i7 must have linear phase. Thetefore, it can heva
a1y agoroamate characterisucs. In addition, this filer
s very comphicated. The 05=-"0 provices good trang
mat wavatcims, n which even steep CW waveforms
hawve 20 KEY clices, without having to sesort 10 tha usé
=t analog ¢ ba-s.

‘Wheq the CW spectrum of tha DSP-10 is viewed
wth a8 spectum analyzer, the spectrum I1s coroer
traved at the carer. Since the transmission bandwidh
iI5 namow, these is less influanca even whan the r
~erver passas sgnals twrsugh & varrave-band filter then
b=fore

The CW leading edge characteristic is normnaly §
msac. »e ooarator car saact from several valued
betweean Z msec and 4 msec.

e 49 CBIKH?

RsingTel rg Bme

- C/d

KEW

Fig. 52 CW block diagram
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CIRCUIT DESCRIPTION

3| A

Tna oandwidtk of the Todulating signa from tha A/
o conveter 1§ imiec by the low-oass filter, gver a
specific offser, and s multiphed ty the carmer o pro-

guce 198 rModu axed Al sigral.

The aw-pass filter 5 an Finicz Impuise Rasconse
FIR: digtal filter o the Btk cagrea, which 3 owdes
gooe recuercy characterstos and flat gcud cesy
characteristics.  Additiorzlly, sroe inear rodulshion

- aecessngis paformed wtha cigiczl Tulk cher. mocu-

@lad waves with itze distortion ara obtaras Jp 10
levels of " 00% moswaton,

4} FSK

The mary erd space frequencies are gengrated di-
recthy by digital sgnal processng according o the
freqaency st data from the ATTY line {DDS),

The DSP detects the leasirg and trailing edges of
e shift suignal. The DSP reags the deta from the
tarcal ssuare cosina charactaristics R0OM ang ob-
1érs the shaped ~5SK &s the DDS frequency data. The
rak frequency does not greatly nterfera with tha
space frequercy because of the sCuare Cosine wave-
‘orm staping chamactersacs, as in the CW mooe, ard
becaLse FSK modulation is pericrmed with continuous
pheses. ~hers s, therefore, less character change or

o 24, E3dk-7 e ORIy b anrors weher seTodulating the s gnal.
Stactly spasking, the aztual shift width 5 not
Cas 170,200, 425, and 8530, but 177128, 20" 162, 426 322,
; andd 849 BL2 cdue o the frequercy sieps that can be
—= F e '®—' generzed by the DSP. This should not prove to be of
any practcal conocam.
L wom &
Fig. 53 AM modulation block diagram
24 WM S—
BTy :E:E:Hr; T il o [ = — Bine
|& 4 ™ wreterm ‘.I tting e e T A B ;'Hﬂ"""‘" et [/ &
B T 3
“ et datta
Fig. 54 FSK block diagram
§) AR-SLOPE TUNE

nterockec witn the S53-SLOPE TUNE control of
e mair uait this functiors as the AS-SLOPE TUANE
¥ the audic bard.

TN L LT 2 237w~ . oA itbrHz _y
AL — o S F O PR
|
n' i :

I e

v |
| L | |
| i | |

FIF can | MPE caes 1 | LFF daw ! IR dws
I 3 I |
]
I____ﬂ..i.i"'____J L..—.--—-L\_‘il_;—-—-—--—-—--l-
e o't LFF cut-alt

Fig. 55 AF SLOPE TUNE block diagram
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.+ Owverview of processing

The digital audio signal from the AT corverter is
canwertec into /4 the sampling frequercy by the decr
ratian filtar, ang is then processad by the high-gass
and low-pass fiters. The sigralis then retumes 1o the
arigiral sampling frequency by the \nterpolatior fiter,
and rransmited from the /A convene

Functions

Tha cecimation filter and interpolation filter ara
comrposad of Z0th degree FIR filters.

The high-pass filter is a simutanaeous 4th onder
Chebashey filter. "ne low-pass filter s a srwhare-
aus 6t order Chabeskev fiter.

The nople tandwidth of the high-pass fiter is £
4B, anc that of the low-pass filter is 0.000° ¢B. Trese
characterstics assure flat  ‘requency characershics
&2rd neduce variations ir the group delay charzzeristics
near the cut-off frequercy.,

CIRCUIT DESCRIPTION

The samplry frecuences for the high-oass filter
and low-pess filter are recuced by 1/ to shorten the
processing tme.  This helps pravide ample processirg
uma %or coth the highrpass filter and Iow-oass fiter
zrd mproveas performance.

The cuwcff freguencies of the high-pass filter and
low-oass fier are cortrolled accorging to data from
the maEin un and operate interlockes with the slopd
+ane cont-ols of the main unit. The barow cth can be
rarrowed by two clicks with the SLCPE TUNE contro
o the main unit by operating the DSP-10 switch.

® D5 W Fass sidebano
h.:‘I"E '.ﬁ' & -:-Hu’--‘:l‘:
WL WE_T - WeYr—

Py ey 08 OO =7

s B . [IGF- '

Irw=me sicsbora

S B L
L= I
EFLE B2aRE

DS TRUT f—f—
-1'E.-Il [ |

4
- o s e
™

-
L]
]
—— .l

Fig. 56 TS-9505D S5B frequency response
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+ Reference data
1) Butterworth characteristic

The ratia of input voltage V1 and oupur: voltage V2 s
given by the eguation (1).

Y2 | . B

Vil 9kl e

V21 becornes |7 when f < fc and decreases when
1> fc. As the figure below shows, th's functions as 2
ow-pass filtar with fc as 2 boarder. This is calles e
Butierwotth cnaractenstic and is represenative of ~F
ter characteristics. The fc is cal'ed a culoff frequency.

. B e m— e —

|

s f
Low-pass characteristic

. 3 Tehebycheff characteristic

.4 Butterworts charactasistic has a flat response n
12 peashand, but can Fave a sharp cuaff when the
pasehard contains rpole. A characteristic st oor-
%R an equal riople in the passband = czallec a
Tehebychatf characteristic. The maxiruT cutef can
ba chra ned with respact to the ripple in the gven
aigchard. The amplitude of a five-degree Tohebyohel*
eBctenistic Paving 1 d3 of rpple r the nawd B
Bawn i thae figura below.

[T Bk
=

..nl—

-

g —

AL . I J
B 02 030405 ! 7 3145 0 Q
Amplitude of five-degree Tchebycheff
characteristic

Simultaneous Tchebychelf characteristic

Alenplitades of the characteristics cescribed above
# when attenuaticn decreases. At tnal ime.
tnsfer function is represented by the recprocal
2 pohmomia axprassion. Wher the rumerator o®

1S-9505/SD

CIRCUIT DESCRIPTION

the trransfar functon is also representad by a palyno-
mal expression and transmission zero points are set to
some atenuationr bancs, an even shamper cuto™ can
be obtaned. A characteristic that contans equal ripple
in the passband and attenuation band is called a simul-
wuneous Tchebycheff caracteristic. The sharpest cut
off cheracterstic can be obtained with respect to the
green degree, allowable ripple n the passband, andg
mnmum atenuation in the attenuyation bend. The
fwe-cegree avplitude charactaristic when tha ripple in
the passband is 1 d8 anc minimum attenuation, as in
the atterwat on band is approx:mately 50 dB as shown
below

¢
-0
-
- A
L
S
.‘_
-
w0l N A 2 [ 11 |
01 02 03 0405 1 o3 45 0 0
Amplitude of simultaneous Tchebychefi
characteristic
4) Nyquist band

Viher a signal s sampled using sampl:rg frequancy
f& 11 accordance with the sampling thearem, samplec
signal f It can be reproduces by inerpolating a sampled
sgal fitscandis 12 ts & bars of 1/2 fsis called the
NyGu st band.

5) Transition band characteristic

“mis indcates the situaton in whizk the band tran-
s1s from passband 1o stopbars.

6} IR LPF {liR filter]

This is surtable far manufacturing a fiter ~aving a
sharg cutof®. This fhar can be designed by converting
the transe- function of ar analog filter.

7} AR filter
This filter has a perfectly lirear phase, stable opara-
hon, and improvad s ngaHo-noise ratio {SNR).

8] Decimation filter

This filter 15 used to decimate data when a signal is
converted 1o a low sampiing frequency.

9) Interpolation filter

This filter is used 10 nterpolate data when a signal is
cowerted to a high sampling fraquency.
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DESCRIPTION OF COMPONENTS

SWITCH UNIT (A} (X41-3080-00)
' Components - Use/Function Operation/Condition /{Compatibility
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DESCRIPTION OF COMPONENTS

RF UNIT [X44-3100-00)

i | Companents Usa/Function  Operstien/Condition /Compatibility
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FINAL UNIT {X45-3330-00)

DESCRIPTION OF COMPONENTS
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DESCRIPTION OF COMPONENTS
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DESCRIPTION OF COMPONENTS

Compoments Use/Function Operation /Condition /Compatibility
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TS-9505/SD

DESCRIPTION OF COMPONENTS

Companants Use/Function Operstion/Condition/Compstibility
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DESCRIPTION OF COMPONENTS
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DESCRIPTION OF COMPONENTS

Compenanis Usa/Function - Operation/Condition/Compatibility
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DESCRIPTION OF COMPONENTS

Compenents Use/Function Operstion/Condition Compatibility
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DESCRIPTION OF COMPONENTS

Campanents Lss/Function Operation/Condition/Compatibility
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0 YOOI ‘requency sdiustab | ]
e Aevese currant crevention LNLOCC sl .
b4 VCC2 frequency adiustaba '
1] Feverse curant Crevention LALOC sgnal
D3 VCC? fraquancy adjustabia '
- bF _Nohage reguintor WO
.09 . Fpwarse curenrt prasant cn f LMK ugra
PR Voltage reguistce OsC2

R UNIT (X50-3110-XX) -00:5 -01:SD

hp-llll

Use/Function

A

Operstion/Condition 'Cormpatibility

FLLE Ma M LOuS

™

734 Dwided 280 setimginp.-. 5 10z input

B UNLOCK cutoul oevan uriotkad H' . 11 : 36 6MHz inout.

Divvicer |* 1 00]
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4 3I55%WHz npt B8 363k output.
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e Creder (17601 4-7V iMoo 6 NSH:z cutot,

5 | Mixat MDD, 1:9285WFzops 2 TiakHz nput 5 10Mkz input,

L] PL_4 (NAIN anc SUS CAR; 134 Divoed o setbng irout. 5 TCMHzinpat. 7 LOCK woitage output

_ £ D UNLOCK cugs, whe nlockes " " 17 65 5M<z mput
2 Crvice (141000 4 88 5Hz nout. & - BF5EHZ output
3| Mixer IMIXI3) 1 10695WHr cuta. 2 - E9Bebzinout, & - 1OMHzZ inpus
153 PLLS *AIN CARI 234 Dvdes it setan; ot 3 10MHzinout. 7 : LOCK veltagn nutput

n i himr W X5

8 - UNLOC< 0.1, when nicceed "4 “1 1 88 5MHz inpJ-.,

- | D10k oopet T 535Uz put

it

Miar (W IXBI

5 GOEMP2iIrout.

Wiran Oy FTC= B00HE

) B0kHz oot 29902 put 5 10ME2 gt

| Divider 114100

£ 107 pat B 100z output.

. PLLEXT 5TDw

9 IMbzrewt 13 00K esigeo.p.t "4 10kH2 nput
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TS-9505/SD

DESCRIPTION OF COMPONENTS

| Companents Use/Function Ope+ ation /Condition/ Compatibility
IC1£ Credar (152 1751 1 2 10KHE ot T:2W =2 agmpos T2 10MHzZ InBs. 4 200H2 Apat.
[ IE16012;  Dwder 102} 110z ot 3 2WHz inour.
IC15 (22 S der alrs 1T 26wl 13 2 128k42 sutpat,
IC16 wder [Frograrmabie) 1:4 M6kHy ot 3-£17-14  Divided atc seting irgut.
FriEwble FSK H . 9 IMHz oW
CITIZ | 2 ine-d ina decader 1:E=bhke K -on 23 AFSC space ‘recuency SaTing np.i o
£-7 : Dvoes 1 setan; 0.p.t ispace] —
171242 | 2 ine-d line Secoder - 3.5 Ceaded 290 sectng cutout vk, 10,77 l-.-‘lllt SPBCS SE8CT UL,
13 K soe sgpat. 4 54 PAD, RES) seleet input,
a WAIN LO4 autput bute ISEch-z | -
Q2 | MK irput buter N0k -2
03 fAAIN LOZ ouvtput armolifier 9282z
Ca MIX13 nput Buffer VOhi =7 o
o8 SJ3 CAR uiput wclifer 106550 Hz.
Cg RS vput b ¥es SD5MF2
Q? FIXS vput bu¥er 8258 k2
CE RIXE put buifer 992 W<z war Oy FI"C4 BI0Hz -
s MIXB nput bifer " Oz ]
10 AFT cutout tutfer 35-130kHz 1 O rode
i bi& N CAR oupuT buffer | " o0n
1z | EXTSTD bu'fer “Coba
ci13 - G521 | 20hH 15T
G4 CSC cuber | S0 buFe- whan 502 cperes.
G186 TTL npu: amghf ar FOwir
Q1B ~ BZF outpus arrplifer N FCRMHE FL_ i
017 HE='5-:1'.|:4: arcplif ar TChHE 145 nilh. ]
Q16 REF output amplif e 10kiHz 'DSF _niti.
ae AFSK ouspys ouffer Z 1250Hz Acive Ovepass ‘e
5 Reversa current rewveion UNLOCK sgmal -
o2 vCOB ‘requency adjustaba -
o3 Geve'sa CLUMAnt Srevertion UNLOCK sgnal -
A Y208 ‘requency adjustaba
| D8 Reve'ss Duirant 2ievettion UNLOCK sgnal o
28 YZO4 ‘requency adjustab a _
7 Aevese curtant srevension LNLOCK 3.gnal
_ -8 _WCO8 ‘requency adjustaba -
38 WOXO frequency ad euble st R
210 wieliage regulator a5C
_311-13 | Aeversa currant prevension AFSK sivided setirg ~uwix a~d nark, spsos seect. 3
214 | Aeversa currant prevention - 1

FILTER UNIT {X51-3060-XX) -00 :TS-350SD {.M.W.XP) -01:TS-9505 (LMW XP) -§1:TS-950S (W2) -62: TS-950SD (W2}

Components | Use/Functian Operation/Condition/Competibility
(| Sans data cecooear vl i 1 ' g
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I B 5 =T0 <0E O vl

! oI ey

| B |
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TS-9505/SD

DESCRIPTION OF COMPONENTS

| dadic amplivier
Caastonal armplif ar

bl

Leoopename Use/Fanction N {Compatibility -
__l:! Selay surpe sbsorptan Z 54 DSz LPF roey
£3 Salay ;Jl;:'l absoprion 4.0-750rz LPF re ey 1
| oe Reley surge absoption ¥ 570 Sz L2C reley o
o6 Jelay surga absoprion “L E~1£ 5MHe LPF “oloy
= Felay surge abso-stion | A -1 5 LPF aley -
2 Jelay surga abso 37N . 21 530Kz LPF ~elwy
B AF rect e FEF res=i fognt
: EII aF rectiier Fel rect e _
' 519 Selay surge absorsmion ) “ransTivecsihe sesc (el
:  LPFsalest 18 21Mbz -
]?1 LPF salect 26 JAHE.
D314 qu shift b 12V reley G
' I:ﬁh L|E1"r ng s.rge protaction | AAT teerr el suge heorsad.
CONTROL UNIT {X53-3230-00)
Sampansats Use/Function Dperation/Condition/Compa tibility
IC* Irve-ter 1-2 3432 1713 - AL ¥l 20 1071 ; Puss j-ulu-!r
MNANT gats 1.3:3 -4V 1°- 210 - w0, UL
fnalog switch wiCx, FULL ) i
Analog swasch 1-313, 545 CKY. )
Inulr't';f ) BS 10T 13' -Df"'
NAND gate -3 Cov 452 AR

4.Cavd T rote

Aglog sewch

Hﬂu FeaT

C-'m ot rr.J.J*I w:ﬂ o*

23457 K¥trerg 1053

S -teaakin 1, g,

-:'.,arat -v:nal arrs -In‘ gr

&3 Foere reder

J=taeTr ol AYR

il 15w Cumpar BY

Hl HHlHHHHHHHU_LLJHHL_Ut I

myarter -2, 34 . P_ha colae i
Hlactrenc <@y contielied CHU ] _
SAMD gate | Temlew ey ieskd Do -
ALE arrzlif ar B B |
Arrplif ar SR prziect on sl Ber. . B
Arrpiif ar C peciocton srmpi e
i vzltage shift ALL mate” »0 WQe CO0M.
Butfar o 2L soltage =rrrd
S toing K ele salet Al Tl
S 1 ning Sta-dby corwol
switaring WO i B
Switching Descharpa
D eranta Il""ll:lllfﬂ' A C 2 e |
. SwitcF ng F= curmon deoe ) B
uli-15 Switzh ng o AT tne
Sweitch ag KEY
Swvitzhing FLULL ~
Switching Fasa' o i
Fa'‘eance voltage -
Voltege shi EXT. ALC B
“ernparniLe GermEansaion . potechor ,
§ | Vahage shk 4T )
Vohtage shif LT
N Apvarse cuTant prevent cn ALT
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DESCRIPTION OF COMPONENTS

Componserts Lse/Function
= Discrevqe
C10 Swaiching T mrsnissays ans putomate amterse tuner
C1” Swaiching AT anc kispirg
o1z Ohee lnas prevent on e ——
- 013 “everss curmani pravantcn
| C14 Surge voltage shsorption
D168 | Swiwhing Jewenksgel 00000 —
o7 Swaching cx
| OB Seversa curent preventcn
L C18 Surge voltage sbacrpten
020 Switching O3
02 Swatching <2V
| D22 Swartching . Transroi- e
022 Switching r ATS gred =¥
024 Swatching Tranari:
026 Swsiching <EY.
. D26 Swaiching Tramars
027 E-'-l-'l'h:hin-; Cew sprabeesa i and de v
028 Switching Tenperzura R cut=an dioe o e
026 Switching 280 2 = cutzut diog.
030 Swwning AT S S
[ Sevese currant revennon -':.mng dios
03z Gevess currant Srevention Laying dash.

AT UNIT {X53-3240-00)
Components | Use/Function

Operation /Condition 'Compatibsility

£1 3 “lic-flap

Srferertisl prese detecton.

Furct cn tacle
INPUTE  OUTPUTS
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L X Qo | Do
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15-9505/8D

DESCRIPTION OF COMPONENTS

Canponenis Use/Function Operation'Condition/Compatibility |
IC4 hdctar “rive hotor - -
IZ% Moter orive “hotor J
: =
L I
CF Corr ce-ster - Ovfare- sl rcd_lewo- detactio ) o
K Cperatanal arezhifar 0 e |
i IE Tirne- Sivoviw i Ees
i B
| [i5 SHARGE
' " Bl acE ;
01,2 Arccliier ] Wave sepirg '
03 E'-Hil:"'lng Centel o ect
Qs K Switeting Wotor steec 20770
OF ) Ewu'ic"ing Stgoc-erine ceclizor or o off
ChLE Svteting kowe dowr
080 Svterting Ve g stan
.‘-i.' r = e =
ety — —
l L l
i
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e i
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o Switching Vg SNOD
02 Swicring ) AT zoron -
(0 | S B Aing T airg stan

DSP UNIT (X53-32ED-00) : TS-9505D

| Conposents Use/Function Oparation /Condition /Compatibliity |
| {5K 4PF MIC incur 47 “assto” select.
i) Sigra select ¥ AT omerter cutst e,
' W A acrerten ool sedect W IC or AFT.
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DESCRIPTION OF COMPONENTS

Compoments |  Use/Function Operation/Condition /Compatibility
07 Limiting arclfiar, 1 ter 1 Cigpe- wollf o 20 2 3oz 1Gan 2023
) 2 ot =iage ol Sih _FF
108 Fitar 2-d stage o 5+ LOF o
e Fiver - - 3d saga ot ThLPF
Ic- o 'Enrrh.gah_:-d ampi i e h -
171 Sarclahod arr clifiar, amp fie’ ] T Buter 2 Arclifes [Gai- B3 -
Ict2 AD toaiter “& bt 57 poremer
IC13,14 | AD ccverter a~d 3418 avey intarface T~ ad oge warface of beteeer A0 coaverter ard cate n_;;:- N
IC15 -5V
IC18 iy - '
IC17 D¥é csnwartar ] 16Dt DA comemrtar. - ‘”_
IC18 DvA canveer output dity adjust o
Ic18 Buffar — ] -
IC20 LaF Ird FF Gar —27 S0Bs
IcC21 hixar I B0y —» 435EH. )
=i 5P Meduznon, AF SLOPE
- IC32 Cata arcay  rterface iSae %0 o decoiptiori. o
£33 Jeaet Toset plea wre- top OO watzage supsiy -
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L Tiring cremion W ing 'El;-";‘l STESBOT- TOC DS IfAY,
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(L Froar T
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DISPLAY UNIT (X54-3080-00)

Operation /Condition/Compatibility

FL wibe, LED. s.bwrs ard BT mixe~

Lt Sonvtedl SO o Yt

Zack IC chip selecy

Sub-tore 25 m-rlrrﬂ-.'pl.'t"
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Componants Use/Function
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15-950S/SD

DESCRIPTION OF COMPONENTS

' SIGNAL UNIT (X57-3380-00)
Comganents Use/Function OperationfCondition/Compatibility
17 la| AGC selact swich __ SSBE. 0wy anc AW moce seec
ICY It} | AGC select sawitc AGC wrs comsww 0
ICT |l AGC selact swich AL ter e co~stent ISLIOW. .
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] K57 | Feceive M Fampliiee |2 bg.n 5 O.gat - -
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TS-950S/SD

DESCRIPTION OF COMPONENTS

Camponents | __ Use/Furction Operation Condition/Compatibility
3 Swsitzhing FaC « g -
i
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GE Butier | ar
! Local frecuerey amplfier 35ck7 _
(4]-3 A3 cuffer 100k -
0o AGE buber
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025837 | Transristes |5 buffer _-ﬁE-rJ"I.I- B )
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L Swwitzhing FL/15. —
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DESCRIPTION OF COMPONENTS

TS-950S/SD

Conposents Usa/Funetion Operstion/Condition/Compatibility
2t Swe tehing e
A Swatching g X | w32 e
33 Swizchirg DCAR s> By iy i
J5] Swizchirg S
Ci'm
[ =
]
[ T
3152 Switcring - B
253-35 Swteting Fid reocda
056 Swiching AGS _ .
057 Swirching LEVE 435
' SN anE
e | Switchicg D1s.
i Switching 5530 )
B2 Switsh g C¥1
(¥3-E6 | Switchng T
HE Switctng SC.
8 Switcring ] ) )
B | Swcting Travemar - 450k 47 sznal
23 Swiching  Razews 455kHz signel
=k, 5 S 1IN WV e,
8.7 S tching Oy fnar
HE S tching SS8 1 e
221 Swizching AW e '
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|84 | Switchirg Bacsive 8517 sgra
“o; “Laing NOTCH teg_ence. ]
0i-18 | Fong detsctior SSE. O
Dic VOrEge reguitar 5.
0,22 Detectior Ahd h
E Detectior aET )
[oe Reverse Currant oréve~tio: GO & FANS B
b5 Volge snift | 3 6%, —
. Terperature corpersation AGC N
) Revese curtant sreverion )
" Tempeeture conpenstior 2GC o
o Reversa cur-ant preventicn AGIC.
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- TS-950S/SD

DESCRIPTION OF COMPONENTS

Comsponnmts Use/Function I Oparation/Condition /Compatibility
028 Fawvarse cLmen: prasvantion o )
D37 Pavarae cumet pravantion | P o OV T ]
i I:l%i Favarse cLnet; pravantionr (ks
(= Pavarse cumey pravertos DiCAFR. ]
__I:ML:'? Favarse cumet prevertion S o I
D41 Ring moaulation _SS3
D42 Detaction (AP s ey
D43 Protactios 1 Corr-aran- mprs
(KEF:) Favarse cume pravario”
D4E 46 | Switzhing - il * 2ds Floee
D47 48 | Switzhing Pl Bz finer, -
D49,50 Detactior Fid o
DE1 Racrifier Ful 20 o
DE2 Raveras ¢ifient preve~tio~ SSET ) :
DE3 Reverss I.'.'...l."lr‘l:t. CrevesTior :
Dt Ravarae cufignt orevestios SSBC 1
DEa Rewnrss curment cravesTio- A5 ]
DS Ravarae cufisnt ofewedio: - T b
DE? Voltage mgueor 12
Dig Revarss silient crsvee~tioe
DEQ Switaring ) Proestace
D164 Swite ing - A55iH: -
. DEG Lirr tar ] - COMDISSS o raler S -
o Racrifar Covipaees o rweter
€7 Rectif ar - Fi S-meer - .
248,69 Aevessa curant preveation - |
-0 Hevesa curent Sresantion A75 i
>N velrage ragulats® o _ . - '
VCO2 [X58-3390-03) : AF UNIT
Composants Usa/Function Oper ation/Condition/Compatibility
O VEOS 30 - 6d 2N 2
Qz VOOT bufer o
P D1 VOO0 fraquancy viahle
VCO (X58-3630-00) : AF UNIT
Companents Use/Funsction i Oparation/Condition /Compatibility
o VEC1 A 1PLLTY B 73.05-83 S3hiHL.
Q3 WCO1-B 1PLLTY 80 5587 S5hH:
Qs WOCH S 3Ly 87 5504 53082
Q4 YOO1-2 PLLTY 94 55~ Tl C8k k. -
21 | ¥CO1-A renuancy viabls N -
2 VCO1 gwitching o Or wrhen VAC &= * " S
=3 WCC1 B fraguancy vishls ]
4 WCO1 swatchicg Or whan VBC s " "
25 _ VEC L frequency viahls
>4 YOO switching Or wrhen ¥OCis " o B
=7 YVEO1-D requecy wacle - ) S
c4 WICO1 ewitching Or eben V2L = L°




T1S-9505/SD
DESCRIPTION OF COMPONENTS

VCO (X5B-3630-01) : PLL UNIT

] _Lamponents | Use/Function ____ Operation/Condition/Compatibility

Aty WCOTRD W LYy 81 456670 DEShAHE . )
B o] VOO7F-C PLL7 EL 35567 5380 H:z.
i cs WCO?B {PLLT) 47.355 .54 §380/Hz ]
B C4 YCOT-4 (PLLTI 20 0B% 47 $550 He ]
] il WED7-D frecuercy viabia o
- D2 | WCO? swrichirg On when VAC 5 L - _
- D3 WED-L iaquancy wvable
— D VCO? switching O, wwhen WBC is * - B
- DS VCD7-8 frequency vishie -
- DB VCO7 switchng Or whan ¥OCis '
'_+ n? VCO7-i faquency viabls
q Dg VCD7 switchng O whanVaC s L ' :
:J AVR UNIT (X43-3070-01) {F/6)
] Conganants Use/Function Operation/Condition/Compatibility
| 07102 | Switahiag oy or* an Comtaoltase
~ E1m " Reverse c.rrent prevertios -
T G132 Hefererce woltage I3
] £193 Prerestion On wen orerro ege. B
—] VOX (X59-1080-01) : AF UNIT

Coapoments Use/Function Operation /Condition/Compatibility

UL

IC1 121

VOX aval comparater

IC* 22|

ANT WX laval comparater

i

NEA cirzut

ﬂp

Sw'tthi“g

~um on when 19 pl-lﬂl:?l-i g,

-2

Rauwarse curen: prevention

Pl MIC AMP (X58-3000-03) : AF UNIT

El

Ore shot rrultrsibrater

Conpsnemts Usa/Fuacton - _ Operation /Condition /Carmpatibdlity
R | Lonwe-pags filter . 1.2 Cupa -
gl Lirr ttirg ampiidie- B nput 7 - Oapas
NB2 {X59-3350-00) : IF, AF UNIT
Conpanemis Uses/Function Oparation (Condition/Compatibility

mmmmm-mmm

J,2

Swatching

7 e o with Srs whe palse coouwrs and 02 wurrad off with 43ma,

¥CO1 (X59-3440-00) PLL, CAR UNIT

Conpenents Use/Function Operation/Condition /Compatibility

o WCO 30- 1* DM iz ' )
(& | VED bufer
LPF [X59-3450- XX} -00: AF UNIT -01:PLL CAR UNIT

Carposants Use/Function _Operstion/Condition/Compatibility

-3 PLL lov-pass frer At ve ‘e




TS-950S/SD

DESCRIPTION OF COMPONENTS

MKR (XE3-3640-00} : CAR UNIT

| Componsats Usa/Function Operation /Condition/Compatibility
C° (1721 Dveder (112) _
IS 2 N Sreades (1020
™ Swatching
32 Aeversa curent provent on Or whan CA5 3 1"
SFT [(X59-3650-00) - CAR UNIT
Companens se/Function - Operation/Condition/Compatibliity
0" -8 Raverse curmet pravertion ATEL divimer matrx
CWT {X53-3660-00) : CONTROL UNIT
Componunks Lisa/Fanction . Operstion /Condition /Compatibility
Q201 Switehirg Kevyirg sig-s! B
202 Ewil:l:hir-n;.j- TIANETIEIN VO I08 SPDY o
(203206 | Switchirg “rarstar stop sgnal _
C208-208 | Switchirg Kaving swich ' ]
0221,202 | Raverse curent praventon i -
D203 | Rafeence votege | 38 ] ]
D70 | Re'erence o tage 4 7 S |
MAP {X55-3670-00) : CONTROL UNIT
Compaaanis Lse/Function - Operstion /Condition/Compatibility
ic3n- W aer amplfiar .23 VR ot 565-7 NOIERROT Y &E"
TRX {X59-3680-00) : CONTROL UNIT
Composents Usa/Function Operstion/Condition /Compatibility - 4
| 9789 Switching Flecese uckage supch:
C 182 Swiering L R T ——
a*1E3 Switening - Trerrrianes ]
Q784,168 | Swicning e area
ALC (X59-3700-00) : CONTROL UNIT
Compoments Use/Function Operation/Condition /Compatibility
azs1 | Swetening ZEY anc DS# -
D282.253 | Swetching Stard-by seict contol
B Sntehing A” goe it o
D25 Swatching Parsanal comp o ve~aen -
261 _._ilm.l!ru eurant prevent.on )
D263 Aefarence voltaga 12 B
MIC AMF {X55-3710-00) : SWITCH UNIT {A)
Compomnets Usa/Funetion Opesation /Condition /Compatibility
0281 | MIC amplifer Ampifie: woul sgral ‘iom MT. '
282 Faccet communication s eh Mused o W T wrpl or whe usig 2 padcke: SOmMUnCaton.
0253 Data switch Fluted 10 W Z arplber wives 1= g & dats commun caton.
Q2L MIC amplifiar swich Plumed <o T splifor
D255 Peceet cormunication stans-by saitcn ~asTttar s-_gmi 20 SpPy when _sng & packet commurication.
261 Favarsa CLmett pravantion
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SEMICONDUCTOR DATA

A/D converter : MB4056 [Digital unit IC13)
+ Terminal connection

A.GND

Al
Al

Ad
AB
AB
AT
D.GND

« Block diagram

2 £ £F

éum: out
_:iﬁ

BOC CLE
5T

;

AS

®

LLLLLLL

VG
« Terminal function
PsNo. Pinmame |  Name Function
2-8  AD-AT Aracg nput Eigv coamne analhg aput tarrrnsle. Ora chatng! is selacted using shannal assign-
rant incut ‘e ni-as C2 through CF R
T Cowersion mode select incut | Seacs te &7 corversior mode  Wsen 0, 19e hig™ and 10w 1aNges are COnvereT.
wyhe- 1 either the fagh o the ow range ie coTvaned.
T sig el 3 leched on the trailog edge of the C5 sgnal.
12~'4 C2-CT Chrarnel sssigiment nput Assicns an a~alog nput crane for anslog-to-digizal conversion.
: “rase sgnals 2@ atches or the Trailing edge of the CS sigel
€ CS Chg seact input Crip sabect inout ermira Ween “he CS sigral is st 1o * than O, analog-to-diga!
COrvirsior $-ans and the data outpy: enters the ansbie stete. WWhan aneogto
digital commesion is Sorpletes of interapted, toe CF signel is se' ta 1
¥ | ADCCLK | D corversion dock incut AD conwersion oo npur 1erminal. The converson sseed is determnes by the
: dhock Feguency. The cock fraquancy rees not be constant,
17 | Duta Gyt | Cota output “Fis i 3 wernanal open cotesTort To ouiput the results of aracg-to-dgital conversion.
Oupet 288 i SOnCT o 262 with The ADC CLK signa in the order of stan bit. WSS,
258 hough 55, and siop Git o ]
8 | RS Asnge select irzut Selects the sraiog mpst valzage range. When 0, the Vrs = 1,28V range s selected.
Wearn " _dwe s = 5 ange s selected. -
Ths sagra is asces o 1% wailing adge 2 the L5 signal. - B
13 | VrEF DUUT | Refars-ca »oltage oulp.! Tha s 3 werrenal C2glenor oupuU 70 oulput 3 “e'eence valtape. When the power
supoy B ssed ¢ avoltags ©° § | 18V, 8 epulates 5V wltage is outout to tha
Wi QUT -ene A mandrurne of * Oméd, cutent cen 2e suppéad by this termminal,
1 A.Grd Arnlog greurd Ground tesranasl
| 0.Gre Drgital grownd
3 | Vec Poweer terminal
+ Renge selection » Channel selection
(80 | RS | Tat conversion | 2nd conversion Gz | Cv | 0o |Channel selected
Y | D L] H 2 o] o AD |
;- H L 2 0 i AT
1,0 L . - o |- D Az
Il H - 0 i - A
* 0 (1] aAd
el - AD
I I LA ...
E 1 i A7 85




1S-9505/SD

SEMICONDUCTOR DATA

I/O port : CXD1095Q (Digital unit IC6, 8)

+ Terminal connection

52 w2
O
g 1 20
I -
= Terminal function
Pin No. Pin nama o Function
“ 2 NC — | Mot conrected
45 PRI~-PBE7 [ 40 Pot B incutiouspet terrnals 3
10 Ves - Comrected o grourd -
*1-18 pZa-PCT 0 Pot C rculfoupet e o
19 NC = Not conceced |
20-24 FOO-PD4 0 Por D np_voutout e veras |
25 Vs = Lonreced 1D grourd
28 Voo = Zoncecrted iz 43V ]
77-29 PDS-PDT {0 Por D inpuoulpat -e-vwas
M-32 00-532 O Eght bit iaate. bisirecticnsd dets boe Dats can Se sent by coanectng thess temr rals to the dew
. cUS £F & I CReo0r Sutar seatenn. Soad sve whan CS = Jand AD s Dar WH = 0
3% 34 NC = Not connested :
35-39 D3-07 0 Eight bit. wis*ate. hicrectionsl d=z bz Dzt r2n Se sant by connecting thesa tarrinals to the dae
fus ¢f amccoomsuler sestem. Coes adtve whenCS = Card AL » Dor WHR =
40 L. 1 The regiate outpet of cont E M-bt ocitt = desred Jbecomes sarol wher CLR = O
41 ODEN | Al corts erter tha irput 5ate (agr-mpadance sanel wher OOEN =0,
NS DUpYT 918 FRQISTE” OF SO FRQIELEY 5 5T
43 Was =  Comected 1o growrd
43 WF | Detais wrber irto CXD 0953 ween WA = O k
_ Juta bus inforration is wirten on the lsscing eage of the WE signal i€ te 1),
44 AG et i rédd ory (010850 when AD = O
a5 cs | CXD1085LC is sslected wen C5 = 0 a°d entars e no~-SHection TOSe Whan G5 = |
) | Zata linss D? thecusn D2 ete the baghrepedence stele,
A6~ 460 AD-AZ “hre G018 a0 CONNOl Fegrtens ¢ e sthecied by eddressng.
45, B0 FED, FE1 1O | Pert Einpusioutput terneis
&1 Y = | Mot sonectad
62, 63 PEZ, PFE3 | MO | %ot E incutiotpet termr nels o o “'
5456 PAD-FAZ | O | Tort A nputicutout termina s '
BY B ‘Vae - | Commected tc ru;.nd. S
65 VDD | - | Cormectad to -5
50-63 PA3-PAT | V0| Jert A nputicutzut termina s
B4 PBO WO | Mort 3 nputicutout terire s

86 Mote . Tra €5, BD, WA, ODEN, sne CLR sigrals e pu/ed upto Ve im e ©
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SEMICONDUCTOR DATA

+ Block diagram

—J L
b r_ul .
L ] I 8
-.i'Tﬂ"II
i P B
LLN
[ S
+E 1
i P
a CIra -
H. -
¥
-F A —
R i
s
DL
PLL : MC14568BCP (CAR unit IC13)
» Block diagram
. - -1
14 l I 13
Pljy D—————s=(l PulasI 2Car
' g CoMaRL ; P CPoyy
{ STL HG-
l PLout

D6 iCE
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15-9505/5D

Programmable frequency divider : MC14569BCP { CAR unit IC16) .
+ Block diagram s
Dpay Demg Dpaa Opes CTTlz CTug  Opss Cepe Dp33s Drpe 1
I: 14 I-_-. 2 #w 1z iy
CTL = "0" for Binary Count |
CTL = 1" for BCD Count BmasRY O Joumeso ¥
o ==
% B0/ B ARy CLMCH 4-fT SCOLBINARY _. ‘4‘
Le—= WG+ SPEED Fr SYNCHRONDUS 2 o 1
JG MM 50N nmr.nl CCUNT ER Ie
=
7 R PRESET EMABLE * qte
CFe (INCL UDING EARLY TERC DETECTION! ~oPEouT . 4
vpn - Fals o
Vg§s ‘'FinB ;

I/0 port : MB89363B (Digital unit IC7)
« Block diagram

3 "F"" .:#'.q_ |:.'-|:ri 1 ?ﬂﬂ%.'

1
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'I:E EE— .
ChE ——— !1:"—
A
g Y b

- At
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m ﬁ m gl t &¢ o wla H##*

PU-2T

T T . TReLY
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+ Terminal function

1S-9505/SD

SEMICONDUCTOR DATA

Pin No. | Pin name Hame e’ Function
o | F30-F37 | Port 3 WO | Eigv-bitl gewera-pApcse M. FoULout por T hese tarminals ane ircuded it group Z.
FT-ED e all zits Thiea speraton irodes ca- be seacied by setiog the contol paremeter by software.
5 iy Wiite | The contol carsm e Bnc o CUlsuL At em 2an Be wiittan using 8 iew-aval s.gnal.
The paraerate” anc pom 3873 =3n be distnguishe: an= selectad using the CS1, C52,
RS.CTO, enc ASLCT1 sigras
- RST nitial sewting | | Input termina . The IFESS3GETE = me: w the intial mose using & rese: signal, ang iritial
: reaet value B3 ihesascecie | = sulorr st caly s2; for two comt-al cerarmnetars. Toa initial made
~dicates hat 2l Sorts anp in the pat state of mode O &1 por terminals st hign 17 tha
il made. The scthve sgnal leve is se'actes us g &= RS signal
. P4, = C - RS lactice ks FAF. = 1: RST lacive high!
5 A4/RL Fasat active | | The AST 'em 2l £ s w0 2cbve “igh o aciive low.
level salecton F4A_ =C:AS lactive kxad RAM. = 1: AET lacsive higt!
I w'll"llFtl-ElﬂJnrn-ii.'mnllzlnri'lur-'n::l'[iHl]at.ﬁnrr'ls-
" OUSINS | FortDanc3 | | This tevrinal ncecetes te cutput =376 of pors 2 enc 3. t elec selecte whathar the
e value sxtarra T el value oF conts 0 a~d 3 s read d-actly of what=er the ouipet btch value
! salect en =F sors 0 24d Jrs 1224 Srety when reading the salue of pors Doane 3
| SIS = C C The oo aic walua o conts 0 evd 3 6 reac.
o SUSANS = 1 - The sasmal se-mira value of ports C ard 3 is read,
-1 DEO-DBY | Edirectonal | /O Eghebt, bairectonal dece bus Thesa tairinsls aré used for date commuicetionr. with the
| data bus kP The bus sigra mak~g a~d creakirg and Seta directios are cont-olled Leng the C51,
. | CE2, W enc W signels
23=23 POQ=-PO7 Fo1o O BEghe-b L gererabpaposs ~putioutput Son. Thess terrrnale are inzluded in groap 4.
25-28 - all bits Thiee cpeenor reodes cen b2 seacted by sen-g the cantol seremeter by acltwere.
' 81 Device I han a lowelevel signal s mout 2o this termina. s'gnals DBO through DE7 ere re assed and
. 78 £82 sn achan 2818 corwrL e o th the MFU 1akes place. A1 thet tme. the contral pammeter is
i WIEN, aNC Sath B wricten 1‘:m‘rm:h:rru:h|:lr CSl=0:1107 C82=0 102
L S nuEnecus seacEon o° 081 =4 ard 852 = T & nhvbited.
M GND Srmnd mmingl | OV e :
i n ASLCTa Sibreas 1 When da'z & sent ‘o che WPU, the paramrese anc poc, are :l::hn.l..u:hld ang selscted
3 ASLCT1  se-action ssing the T30, T332 ASLCTD and ASLIT signas,
ML) "20-P27  Por 2 KT Thess tesnrnels e wsec ¥s 8 generzlcurcase inpasioutput po, hanastecing contral
a4y a' bits terminals, anc st dwa oIt Ap. douaout semitass in accordence vath the operation
| fuﬂﬂﬂﬂm:‘”‘m‘iﬂm“'
S4-51 210-™7 Part 1 T . = ghi-oe, gene s - pEpose np. doutsut pot These terminale are includes ir group 1.
- a his Two opararion Toces “an De salected by setbng the conirol parameter by software
6 |__'fm + By comver
Bd-81 | 220-P47  Poma K | Sght-oir, paves-tapese ap_ Yoot po hess terrinals sre inclded in group 3.
! a bts Two opasarion moces an be selected by setding the corirol parameter by saftware
i 50-257  Poma RO | Thesa saerinals are wsed st 5 geraralpupose inoutioLtput port, hardshaking contol
Bi~F _ a' bis eenina s ard st s dats o5 NP Foulsut TeTmira s,
% R | Fead - Catz from aach £01 & read using 3 lowdeve sigel
! The port yps is seecied Lsng e CS1, CSZ. ASLCTD. ard RS.CT1 sgnals,
16,1224 | NC | - I = | Comecton -0 he NC tenr nal 5 inh Sited,
2,61,42 | ,
5,63.E4 i
74,73 }
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SEMICONDUCTOR DATA

Switched capacitor filter : MF10CCWM (AF unit IC2)

Features

The cut-cff frecuency stability vanes depending on
the exterma’ clock.

Tha curaff and cante’ frequencias of a finer can De
sa; and altered using tne external c.ock TeCUenCy.
Z0-pir D'F peckage.,

SO package is provided for surface inszliation.
Clock and center frequencias have 8 Wgn FeCs3
ratio (FCLIJTOL, 1£0.6%  WF10AC, £1.5% - MF10C;

. Trree independent low-pass. barcpass, ard high-

pess |a° notch or alkpass) ourouTs.

The areduct of center frequency foand Qe x G s
200kH 2. ,
Ingut frequersy s 20<Hz Iraprasent=tve valJge i
S0kHz).

HPF : MC74HC4052F [DSP unit IC1, 2)

= Tarminal connection
+ Logic circuit disgram

- Block diagram

P i 1

B H

» Truth table
" CONTACL INPLTE  "ON' SHANMEL
MHISIT | B
L L|L G0~
L L] A 1X,7Y
L koL Fi
e H k P 3Y
Lo -
L L|H - N
L 4] -
Lk -
HOX X NONE |

90 X: 2o otceme

LOGIL LEVFI CONVERTER

v-oom Y o

e 1Y
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1S-950S/SD

SEMICONDUCTOR DATA

Analog switch : MC74HC4053F (DSP unit IC3)
D/A output duty variable : MC74HC4053F (DSP unit IC18)

Mixer : MC74HC4053F (DSP unit IC21)
» Terminal connection + Logic circuit diagram

- ¥ - COM
1% = R F ]
oV | A mﬂp} E Yoot ab—ox
i e e i
Z-COM i'—‘t:'*'[ T o :
0z - D g I e
INH ’ “ I
ik D - - b= 7
D e
T i p— &
La e - : e 7 COM
» Truth table
EMAILINELTS T ONT THAAMEL
H4BT C B | A
. L L|L oxovaz
. L L H  xove
. L AL mvaz
L L A4 H o veE
L HIL | L  oxoviZ
. H L H  xoraZ
L MH:d | L vz
L H 4 H TKOVAL
IEAERE: NCAE

4
il
x

D/A converter : PCM56P (DSP unit IC17)

. + Terminal connection + Terminal function _
Fin No. | Pin name Funetion
1 =vs  Analog negative cowe” supcly
2 | LOG COM - Loge comran -
B i | -0z ROStYe povear suppy
& NC WOl cornested '
5 CX | Gk pat
L & _atch anable irout B
|7 “ATA | Serisldaa ircut
B Logic nega‘ive cowes sugaly
o '-."-LJ'”_ ] Voltaga ouput
__1'}__ ] =k Fueadoezk res stor
"5 CBUCTL TR Lo
12 ANACCM  dnelog camron
12| T Lurrent cutp.:

14 WEB AS)  NSE :aiu:l’nnm- B inEl

15 TAK KGR e tiometear terminal
) __'I 3 =g A IHIHE_E:E fiva Dawe- E'-.ll:ﬂh'

91




T5-9505/5D

SEMICONDUCTOR DATA

DSP : TMS320E15.JJBC1 (DSP unit IC31)

= Terminal connection

5[] MCN

wml | Az
SEL | A4
7] A5
Wl ] Ak
wm[] A7
vl ] Al
00 ] vee
b a0
ol B R
al o2
230 13

3
4
[
I
-

0D ~ M o W 0~ W
Y Tl . . T T e = e .
S|NEIEIAjeju e e E || |N]u]e
— [T - > = EFH“-‘-‘
§§-2=E§“EE¥55=.53355
= Tt o
-ﬁgi e
5 3
« Block diagram
-
- F'
@_}-'45
.j!.'t'
R — ——
r "f'—.-.c=~u=‘|
|
ML
PAZ S TPl —=

T T 8

20 104
] D

il T
O&[ §10

¥

INTZFAUPT
AT LH SNE
wWuL T1P_ExER

S |

" | SEFaL PR TING
I lFf'.‘-‘-'IIHE- J)H'T:li:!.

[+
Lid
E :-l-"-— ar
WS —- :g; = | oca
41410 —- = E I;fw p
L STALK “:'E |z
BLF L2372
Pz~ = Wiy
* _ FFOISAN BUS i
| - |
C
I [ 1
I L4 8 Fa
1
I ap ARD WS
| 2P1ITES
I st T
| Sk
| ML
l E
l =
I JATA
I INE W Y
]
I
l
|
]

J R

= PROGRAM COUNTER
= F AEGRSITER
= T REGISTER

A

ALC = ACCUMULATDR
ARF = ALXILIARY REGISTER POINTER
AR0 = AXILIARY REGISTERA 0

F
T

AR = AUXILIARY REGISTER 1 TR - TRANSMIT REGISTER
AR < BECEFVE REGISTER

Q2 DF =DATA PAGE POINTER

JLEW | A
EMSOIER

e ks o =m

- |

Cie
07

A/D




15-9505/SD

SEMICONDUCTOR DATA

+ Terminal function

Pin name Pin No. IO Fu nctian
| Fower suppiy
e 30 - S.ppw voitages vafl VORI
] 13 10 - Zourd
Clock ‘
RICL Y -3 rter-z clock crvstal npas om0 Thes Sormira i Aise UseS a5 an extemnal Gocs inpas gin voLKIN), !
£ ? o rtar-& chock crysal Cotout Se
CoeaLT £ O Clack cutaot sgrsl The CLOOUT sgra Srequency is 122 58 tae exce=al slock np_t o (=etel clock cmestal
frecuerce, The duty e 6 0%
o Contol
'NE a QL TMS32C 1D irdicates tha datg o~ twe daa cus 58 od durng ectvs ow Goes ectiva ~ ta firs; cvcle only
af &= CUT comese~d a1d the seco~d orsle of 2 T3LE commizd, ¥hen the WE sgnal is acive, tie M4
. | ad 2E signais a2 tg- ¥ &1 Tmes
~cM i ¥ 2 TRAS3IZ0 O irdicztes ha: dee & rece vad o 1o dae ous -ricg actve lowwe. Soes aztive inoshe £ st gycda
any of 2 M comeend Thee BWEH a-d &F spnale ars Fagh @7 al Tirwes,
MEFR 33 L0 | Goes actve exces war tha v e d DEN s gnals o= sotve dusing sccive low. Trie s 2 control =gnsl uzes
f 0 ‘etcF cor mancs 1o ornches anc offoh 2 Sroc e T TeETIOTY
- interrupt N
Fe & Seget Whrer 2 B poa s rate ow o e cock Spces Imonirurs dutng active ow, Fa DEN. W= and
MEN sigres gohgh e ddaa mes G115 Toougt 00 take or B Yigh irpecaccs. ~ta P an: ads e 1o as
Al 1 twoogh AL are =or _angously Coepres 2 doco ovzle 270 twe rpiirg pdge of t-a RS sighe, and all
add gss hras o ko Fa ol rse 2od nterus Beg capeter sre cleared, bat e overl ow miose
regieier d2 e poirder. anc S 4Ty PegE e poente v rot atered. e davics s in reset made ovil ths
- sigral goss hech B
N 3 I Priemugpt. Ar wiberr_pt sgrad i Jereszes o0 twe Tl g =dze =7 e NT sipmz Tk s edge 5 used 1o ate-
- “ha irterupt “hg register L NTF w=ll @ dev oo emupt osouts. The intarrupt & elsc (ossible when cw,
EI = I FMpuvcutot Zianch oont ol Thes Sisvsbes o e sdooess desgnatad Lsing oo nands wher tha B O
I sigra 12 sk low decing BA0T —oomwez -d =eeoon,

- | Frogram mamaory corrre|

HCLP _ 3 I | Mcrocomps e ~wroorocesss roode YWeen W0 - 7 the migrcoon zutsr mods is 1 effest 2nd thea
| 4 3 1824-werd orrches pogen Tenesy. Sdocess © 223 stoough 1535 are used for testing & 2GE04mars

prograr rarery can Se matd od ey - Twe mode Voer MORF = © mcroprocessosr miosa 5 in

affac. a4 aF progiarr oo iy s retalled madewre

Bidirectonal deta bus

DE-Da 16E=1" ¥ ; Daza * wes 013 WMSE checugy 25 156 ¢ waws wor 2 8 hip impedance excapt «when the YWE sgnal is

bE-Ch 1026 ([0 IR Tl I ) A

Program memory address baes and oot add 25 boas

- - e e ————— e e — — = ——

Al-a3 27-29 S | Frogram rremosy addhess Fras 207 <85 E rmoggh A0S 3] an: pore sodress lings P&2 (S8 thaugh
Al Ay -39 o FAT SE. Loes 271 troagh AD de o7 < o0 a g nipedance. Lines A2 t-rocgh AD incicete zon
AAFAZ 4 £ | adcres= FAl tt-ouch Pa) o ~g HAOLT corwranc exec. o
AFa o

| APan 2 lo

A/D gate array interface : TC74HC74AF (DSP unit IC14}
v Logic circult diagram « Truth table

BB S - NPJTS OUTAUTS | =UNCTION
ok =2 e 13 °R D CK O O
- A L K X X _ = CLEAS
13 1C e} .
Fo PR S ~—iC I PEESFT
2TF L= - T A -
sen L 29 H H I
o2 | 4 M M b 3 :
Jarm A2 — 20 H O H M & e o] W CRANGE

X - Mo mod cane



TS-9505/SD

SEMICONDUCTOR DATA

A/D converter : PCM78AP [DSP unit IC12)
+ Block diagram

ANALDG MPUT El e FLTERI
—%s ] 1 . w
MS3 AD. E' ' ENALDG TND
=en] | )
W00 E——s—.—l FILTEFZ
<8 b oo
covar cyn B : v
IEIE . DRGTTA,. GND
poestc seLecT B— — ExT CLO0K
STATUE WORG CLOTK
CLOCK QU™ I | GOy CR
——
A e———— 8] s4oart Cveue
523
(L) P TR AT SELECT
SERIGL OUTZ X7 QLo
+PED SEEEL 2T
= Terminal function
Pin Na. Pin name I ] Fumxtion
T | ANALOG INFUT | 1 | A/D cowenter s-acg e ~jad epesence 1 5k TV2
4 ~%3E = | Arzlog -Vzc L
3 MEZAC. || WSS aviust—went ME3 DL corwpestihons At s nsl )
4 +¢D3 - | Comparatcr =Y20. N
8 N -
B CONP END - | Comparter grmund. Lsuzlly co-nectsd w0 Sigte cormmon
7  NSB O | WEE cutpy teprminel
5 BOBBTC SELECT Outpun diginal code selecron Tl L* - BOB. +  BTC
3 STATUS Q0  Status sigme o put temnal
10 C.OoK OUT Q  Man clock cutout e Tera o 345 IR IOr
B P = Intwrra duck oscillat cn heous -y e W W
R Pules up to %20 by 10861 wesan an axoenal cloc s vsed. I
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PRECAUTIONS ABOUT PARTE LIST

B On genarsl purposs chip parts

fem a part rumcer, the sesistance walue ard capacity valee are
omriec, ard kX s usad instead 12w B34 DEIEGON

It the case, from the circus ciagram, the rederence wber and
s since valus and capacitance value are ~ead, ard they are charged
*in 2 part rumber mEking use of the follow ng tabie

haddton, tshoulz be rated that of those pais represenied by s=vial
Wieence TUMbErs, SOME Purrcers may 08 Lnused.

“ra unLzed qumbes are listed on the orouit dagrarr.

# On resistance RD 1488

o mustznce ED1£4EB, 2ny part nunber of less twan 1545V = orvit=d
lem e pans list.

#0n symbals ocourring an parts list

+ ivicares new parts SN adicares satTy Cvical corrcorents
E: Euroce K USa P Carace W . - woce
U: FX IFar Egst Haveai| T Engard M . Cther SAreas

LE AAES 1Surcpel X A swalim L Norharr Egecpe

PARTS LIST

TS-9505/5D

Resistor valus Capacitor value
dMr=3 20 | ddpF=2 20
— Ffugier | ‘Vihighar
2rd arber ' | e drd aTker
=t rgmher 15t naThEer
0.5(2 = DORS v EoF = 0RS
14 = 010 1gF = 010
10 = 20 .':'F"_’ Tl
20y ="N 100pF = 13
WOl = 1KG = " 02 00z = QoD WF = 102
10KG = 103 0.0k = 103
T OO = 104

o0 = 1% = 102

Lo T = used for The cecrma point  © This case, al tecaTe Sgraficer:

‘Gaes.
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PARTS LIST
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Ref. Ne Address Miw Parts Na Descripticr Desti- Re-
[ mation nick
ERES & X ¥ X & 8 8 B &2 £/7-70 8 1 ) %
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. 1A x AL .-, ZBL-1. YETAL - CASCAETITER® a2 <
Y & £ AL -1082- .1 N=T8LLIC CABINE=T:7T3P! s D
- 14 » |AT.-.287-) YETAL. I7 TASIAWETITES) Ha K 3
o] ja £ |[AJT-1054-.1 NZTEL TC CREIRETRYTTEM: E¥ a2
2 ol -3 * AI_-_ITa-1. TETALe e oam