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THEORY OF OPERATION

1. SEMICONDUCTORS AND FUNCTION

1.1 TRANSISTOR COMPONENTS

REF.NO | TYPE MANUFACTURER FUNCTION
Q901 KTC3876 KEC LAMP SWITCHING
Q902 KTC3876 KEC LAMP SWITCHING
*Q301 KTB1366 KEC AVR CONTROL

*Q309 KTA1505S8 KEC AVR CONTROL

*Q310 KTC3875 KEC AVR CONTROL
Q300 KTA1505S KEC TX B+ SWITCHING
Q306 KRC1108 KEC TX SWITCHING

Q305 KRC110S KEC RX SWITCHING
Q307 KTA1505S8 KEC RX B+ SWITCHING
Q311 KRC110S KEC POW.ON SWITCHING
Q308 KRC1108 KEC AVR OPEN IN RX MODE
Q508 KRC1108 KEC RX BAND SWITCHING
Q507 KRC110S KEC RX BAND SWITCHING
Q501 KTC3880Y KEC 1'ST RX AMP
Q511 KRC110S KEC RX BAND SWITCHING
Q510 KRC110S KEC RX BAND SWITCHING
Q502,505 | KTK211 KEC BALANCE MIXER
Q201 KTC3880Y KEC IF AMP
Q203 KRC112S KEC SQ CONTROL
Q404 KTC38755 KEC AUTO-Q SWITCHING
Q504 KT7C3880Y KEC AM AGC CONTROL
Q503 KTC387558 KEC AM AGC DRIVER
Q100 KTC3875S KEC CHARGE PUMP

Q105 KTC387565 KEC CHARGE PUMP

Q101 KTC3880Y KEC VCO 0sC

Q104 KTC3875S KEC TXVCO SWITCHING
Q107 KTC3880Y KEC VCO BUFFER

Q855 KRC110S KEC MIC MUTE
Q403 KTC38755 KEC RX MUTE

Q603 KTC1969 KEC RF POWER AMP
Q602 KTC1006 KEC RF DRIVER
Q609 KTC3880Y KEC PRE DRIVER

Q606 KTC3875S KEC UNLOCK SWITCHING
Q801 KTC3880Y KEC DOUBLER

Q610613 | KRC110S KEC TX BAND SWITCHING
Q616 KTC3875S KEC TX BAND SWITCHING
Q402 KTA15058 KEC AM MOD CONTROL
Q405 KTC3875S8 KEC AMC CONTROL

Q701 KTC3875 KEC N.B SWITCHING

Q703 KTA1504 KEC N.B SWITCHING
Q704 KTK211 KEC N.B NOISE AMP

Q1 KRC107 KEC COMPANDER AUD MUTE




1.2 |IC COMPONENTS

REF.NO | TYPE MANUFACTURER FUNCTION
IC 401 KIA7217AP KEC AUDIO AMP.
IC 901 LC72338 SANYO CPUW/PLLIC
IC 001 NJU3713 JRC SHIFT RESISTOR
IC 303 KIA7808 KEC 8V REGULATOR
IC 300 KIA78L05 KEC 5V REGULATOR
1C 201 TK10930V JAPAN TOKO IF DEMODULATOR
IC 202 KIA358F KEC COMPARATOR OP AMP
IC 850 KIA4558F KEC MIC AMP
IC1 KA8507 SAMSUNG COMPANDER
1.3 DIODE COMPONENTS
REF.NO TYPE MANUFACTURER FUNCTION
D901-904| KDS181 KEC CPU KEY MATRIX
D301 IN4003 KEC REV. DC PROTECT
D303 KDS187 KEC 5V SWITCHING
D304 KDS187 KEC BACK UP SWITCHING
D503 KDS226 KEC RF LIMITTER
D507 KDV251 KEC RX BAND SWITCHING
D505 KDV251 KEC RX BAND SWITCHING
D506 KDv251 KEC RX BAND SWITCHING
D202 KDS184 KEC A/F AUDIO SWITCHING
D502 KDS187 KEC RX MUTE IN TX MODE
D509 KDS193 KEC AM AGC
*D101/102 | KDV251 KEC VCO OSC CONTROL
D402A.B | IN4002 KEC TX CURRENT LIMIT
D103 KDS226 KEC CHARGE PUMP
*D100 KDV251 KEC VCO OSC
D101 KV1470 TOKO VCO 0S8C
[0 REMARKS.
KEC :KOREA ELECTRONICS CO., LTD.
ROHM : ROHM KOREA CORP.
JRC  : JAPAN RADIO COMPANY.

SANYO : TOKYO SANYO ELECTRNIC CO., LTD.
: JAPAN TOKO ELECTRNIC CO_LTD
SAMSUNG : SAMSUNG ELECTRONIC CO. LTD.

TOKO
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: Ove rview

The LC72336 and LC72338 are single-chip

" microcontrollers for use’in efectronic tuners. Thi':se

products include on chip a PLL circuit that can operatejat
up to 150 MHz and 1/3 duty LCD drivers. They feature a
highly efficient instruction set and powerful hardware. !

Functions
- High-speed programmable divider
« Frogram memory (ROM)
- LC72336: 6143 % 16 bits (12 kB)
_. LC72338: 8191 x 16 bits (16 kB)
+ Data memory (RAM): 512 x 4 bits
+ All instructions are one-word instructions

"« Cycle times 1.33 pis

_+» LCD drivers: Up lo 96 scgments (173 duty, 1/3 bias)
Lt Serjal /O: Upto 3 channels (8-bit 3-wire type)

¢ Interrupt on rising or fafling edge (selectable)
%4 Internal interrupts: 3 imerrupt

» Stack: 8 lcvcls . )

External interrupts: 2 interrupts (INTO, INT1)

Two built-in timer interrupts and 1 serial VO interrupt
Nested interrupt levels: 4 levels

FI-BE TSP L L0 Vo SN SPOTTTRTL )

. PVUA mensiresans 4 mbapnal-

« A/D converter: 4 channels

{6-hit successive approximation)

General-purpose ports:

— Input ports: 8 ' .

— Qutput ports: 12 {16 maximum) :

— /O ports: 8 (20 maximum, can be switched betwesn
input and output in bit units.)

PLL black: Supports 4 types of dead zone control, and

includes a built-in unlock detection cirtuit.

Supports 12 different reference frequencies. i

Universal counter: 20 bits (Can be used for euhqr

-

frequency or period measurement.} | -

Timers: Eight types of time measurement
- Beep function: Six beep lones

Reset Built-in voltage detection tyne reset circuit 0

. tialt mode: Stops the controller operating clock.
Operating supply voltage: 4.5 to 5.5 V (3. 5055V 1f

only the controller bleck operates.) i

Package Dimensions
unit: mm '

3174-QF PBOE
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SANYO: QIPRCE. | .

This LSI can sasily uss CCB thal Is SANYO's original bus formal.

1GIGIE]
. CCBisa tradematk ol SANYO ELECTRIC CO,, LTD.

« CCB s SANYO s origlnal bus format and all tha bus
addresses are controlled by SANYO.




SEMICONDUCTOR LEAD INDENTIFICATION AND IC
INTERNAL DIAGRAM
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CPU PIN ASSIGNMENT (LC72338)

PIN STATUS
NAME DESCRIPTION REMARK
NO. HIGH Low
1 IXIN X-TAL INPUT 3.6MHz
2 |TEST2 NOT USED{LC72338N : GND)
3 1D TONE DETECTOR INPUT PG3
4 [IT-DATA TONE DATA OUTPUT PG2
5 {T-CLOCK TONE CLOCK OUTPUT PG1
6 |SQ-IN SQUELCH INPUT PGO MUTE OFFIMUTE
7 [T-STB TONE STOBE PC3 OUTPUT ONLY PC
8§ |S-81B SERIAL DATA STORBE PC2 NJU3713 CONTROL
9 NOT USED PC1
10 NOT USED PCO
11 IRR3 ROW1 OUTPUT PB3 ENABLE |[DISABLE
12 |RR2 KEY ROW2 OUTPUT PB2 ENABLE |[DISABLE
13 |RR1 KEY ROW1 QUTPUT PB1 ENABLE |DISABLE
14 {RRO KEY ROWO OUTPUT PBO ENABLE {DISABLE
16 [CC3 KEY COLUMN INPUT PA3 ON OFF WITH PULL DOWN
16 [CC2 KEY COLUMN INPUT PA2 ON OFF WITH PULL DOWN
17 |CC1 KEY COLUMN INPUT PA1 ON OFF WITH PULL DOWN
18 |CCO KEY COLUMN INPUT PAD ON OFF WITH PULL DOWN
19 NOT USED PK3
20 |PWR POWERSWITCH INPUT PK2
21 DOWN ROTARY DOWN PULS IN PK1 EDGE
22 [Up ROTARY UP PULS INPUT PKOD EDGE
23-55|SEGMENT  |LCD SEGMENT OUTPUT
56-58 [COMON LCD COMON QUTPUT
31 |vDD POWER VDD
53 {VDD2 LCD 1/3 DUTY VOLTAGE
60 {vDD1 LCD 1/4 DUTY VOLTAGE
61 NOT USED PJ3
62 [LAMP1 LAMP CONTROL. OUTPUT PJ2 DIM OFF

23




oI STATUS
NAME DESCRIPTION REMARK
NO. HIGH LOW
63 JLAMP2 LAMP CONTROL OUTPUT P BRT OFF COMPANDER
ON/OFF**
64 |BEEP BEEP TONE OUTPUT PJO
65 |K-AD1 MIKE KEY1 INPUT PH3 [NOT USED NOT USED
66 |K-AD2 MIKE KEY2 INPUT pHz  |PTTOFE |PTTON  |PTTON
67 |SRF-IN SIGNAL LEVEL INPUT PHA1 ANALOG INPUT
68 |BAT-LO BAT VOLTAGE INPUT PHO ANALOG INPUT
69 |HOLD POWER OFF DETECT HOLD |NORMAL |PWR OFF
70 |HCTR NOT USED HCTR
71 [LCTR NOT USED LCTR
72 |sNs POWER FAIL DETECT SNS |NORMAL |PWRFAIL
73 |voD CPU GND VDD
74 |FMIN NOT USED FMIN
75 |F-IN VCO FREQ. INPUT AMIN
76 |VSS CPU GND GND
77 |EO1 PHASE ERROR QUTPUTH EO1 NOT USED
78 |PD PHASE ERROR OUTPUT2 EO2 VGO CONTROL
79 ITEST1 NOT USED TESTH GND
80 |XouT X-TAL OUTPUT

“THE DIMMER SWITCH IS USED TO CONTROL COMPANDER ON/OFF IN THIS PRE-PRODUCTION
MODEL. ONE OF THE FRONT PANEL BUTTON AND A LCD DISPLAY ICON WILL BE ASSIGNED TO
COMPANDER ON/OFF OPERATION IN THE PRODUCTION MODEL.

24




NJU3713 OUTPUT EXPENDER

PIN STATUS
NAME DESCRIPTION REMARK
NO. HIGH LOW
14 |RX-MUTE AUDIO ON/OFF P AUDIO OFF |ON
15 {RX-B+ CTRL |RX POWER ON/OFF P2 ENABLE DISABLE
16 |TX-B+ CTRL [TX POWER ON/OFF P3 ENABLE DISABLE
17 |POWER ON |TOTAL POWER ON/OFF P4
1 [HILOW PWR |NOT USED P5
2 |AMIFM NOT USED P6 AM ONLY
3 {TX-MUTE TX CONTROL FOR UNLOCK P7 NO TX OK TX
4 (AUTO-Q AUTO SMALL MUTE P8 ENABLE DISABLE
6 NOT USED P9 ENABLE DISABLE
- 7 NOT USED P10 ENABLE DISABLE
8 NOT USED P11 ENABLE DISABLE
9 |MIC MUTE NOT USED P12 MUTE NO-MUTE

25
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Block Diagram
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LC72336, 72338

Specifications
Absolute Maximum Ratings at Ta =25°C, Vg5=0V
Parameter Symbol : Conditons Ratings Urd
Maxirnum suopiy vollage ¥pg max —13mw 5.5 Vo
Input voltage ViN All input pins 0.3 1 VYpg #7220 v
Y, 1) | Port PJ 3112415
Cutput voltage our (1) 2415
Your (2) { All oumput perts other dan Yoyy R} 0D3wYag + 23 v
|0UT {1) PortPJ Oio 5 mA
lqur (3} | PE.PF, PG, PX, PM. PN. EQ1, EO2 0w +3 mA
Curout zurrent syt {3) | Ports P9 and PC P R-RS A |
lapt {4) | S110832 360 pA
lour (51 | COM1 10 CCM3 3 ] mA
| Allowable sewer dissicaton Pd max | Ta=—45085'C 30 mw*
Coerating "emoeralure Topr -40 10 +85 o
Siorage temparanure Tatg 15 o -125 'z
‘lcte: * Reference value
Allowable Operating Ranges at Ta = —40 to +85°C, Vpp = 35 t0 5.5V
Parameter Symbel Congitors min tyn max Unit
Vop (! JCPUard PLL ooaraling 45 50 55 K
Supely woiage Upp (2} | CPY operatrg 3s 5.5 v
Yqp (31 | Memory ratentan 13 58 v
. Panis FE, PH, and PM, oy .
Y1 ('Y | HCTR 2nd LCTR {when selected for inout) ©7%gp ‘oo v
- Ports PF, PG, and PK, ;
frout high-level voltage Y12} | TR (trequency measurement mode), and HOLD 08 Yoo o0 ¥
Yy (3) | NS 25 Vog | Y
V!H {4) Part PA 956 Vyo Ynp v
Pert PE, PH, and PM,
VA" L LCTR and LCTR (when selected fos input) a 93%gp v
Paort PA, PF, PG, and PK,
Ireut low-level veltage Y)Y |} oTR (requency measurement mede) 9 t2V0qg M
v |8iis 0 13 v
Vo {4 | HOLD o 2.4 Y9 Y
T EC 4.0 45 53 | MHz
W (2) | FMING Vi (2), Vop (1) 10 150 | MHz
g (3 FMIN: Vaq (3), Ypp (1) el . | 1o ! MMz
Clpg(4) [ AMIN (H): Yy (3), Vep (1) 20 ) i an |
frout frequency T (5) | AMIN (LY Vi (3), Vegp 1) 0.5 10| Mz
fyg (6) HCTR: ¥y 13). Voo (1) 0.4 12 MHz
o {7 [LCTR: Vi (3, Vpp (1) 100 500 wHz
LCTR (lrequency measurement mode):
ty {8 1 0 x 103 H
8] v (22, Vi (2), Voo (1) 2019 ]
vig(1) | XN 0.5 15 | Vs
Ingut amplitade Vi 12} FMIN 0.10 1.5 Veoms
Vig(3) | FMIN, AMIN,HCTR, LCTR 0.07 15 | vems
nput voltage range Vg {4} | ADWO 10 ADII g Yon v
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Electrical Characteristics lor the Allowahle Operating Ranges

Faramerer Symbot Conditions min typ max Ut
I (1) XIN:Vy= Vpp = 5.0 W 2.0 50 15 4A
Iy d2] | FMIN, AMIN, HCTR, LTI V) » Vg = 5.0V 4.0 0 o pA
Ports PA, PE, PF, PG, FH, PX. and PM, 5115, HOLD,
neGt ~ign-lavel curraet ly (21 :'-JCTR, LZTA: Mo pl.Jll-.dqu‘l resisiors on port PA, 10 n
V1= Vpp = 5.0, with input mode selected
‘of ports PE, PE, PG, PK, and PM
I (41 With pull-down resisrors on port PA, V) » Vpg =50V 57 | A
W) | XINVy = Vg 20 53| 5] w |
2 FHIN, AMIMN, HCTH, LCTR: Yi=Vgg 40 ) t 30 A
It ow toval cigrant Paris PA, FE, PF_ PG, PI, PK, and PM. 5715, HGLD. ]
ovel ¢ W B ‘HCTR. LCTR: :‘io pull-down resisiors on port PA, 10 ot
/) = Vgg, with incut mode selecled
for ports PE. PF, FG, PK, and PM i
Irpur faagrg wllage | Vi ‘With oul-down resistors on port PA j 2.054ng | v
Pull-down resisiance Feg (i) | 'With putl-dewn resistors on port PA, Vop = 5 ¥ 75 100 0 xq
Hysterasis Y (T: rltri::e:”i‘? .r:::sz:(.e.v:\ﬁ;:iode} 0.1 ¥og 0250 I v
You (1) [ Poris P and P2 i = —1 mA Vg - 2.0 i P
Vow (2) | Parts PE. PE. PG, PK. PM, and PN: I - ~1 mA Vg - 1.0 f DK
. You(3) [ED1, EQ2: 15 = -500pA ¥ng = 1.0 i boow
Curput high-leve] veitage Tow (4 <CUT: 'o - 300 A ""r;n Y | 7
Vou (5t | S1 05321y = -20 wa Ynn - 1.0 v
Vo (61 | COMI. COMZ, COMD: 15 =100 pA Vg =~ 1.0 '
Ve (1) Ports PB and PC: ly = 50 pA 2.9 ¥
Veu (20 | Ponia PE, PE, PG, PX. PM, and PN: ly = 1 mA 10| v
Vo (@) | EOY, EQR: g - 500 pa 1.4
Cutput lew-level voitage Vor {4} | XCUT: Iy = 200 pA 1.0
Var(5) | $110532:1n = 29 pA 10 v
VoL Bl | COMI, COM2, COM2: lgy = 100 pA s ¥
Vo 7} | PortPsiy a5 mA 0.75 0] v
Vip (1) [ $1 10532 4y = 220 uA ¥ VU?_; v
Vw2 ] 30 500 g - 420 A 173 V‘3?j ' Y
Culput mid 'avel vonzge =1
!_-:.,,U {3 | SOM), COMZ COMD: g « 2100 A 300 ; ;’
T * - ]
g () I COMI, COMZ. COM: I = £100 A e o8 s , "
lhez (1) | Ports PE, PR, PG, PK. PM. arg £ 230 j a3 WA |
Cutput i 'sarage current ore{® | ED1 L ED2 -160 «100 nA
s (3) | PortPJ -3.0 +5.0 F1}
AD canvarsion amzr —_ ADH0 10 ADI3: Vg (1) ~-1/2 «1:2 [ L33
FReject pulse wdin Paes | BNS | us
Pawar-down detecron wcitage VaoeT 27 30 33 K
Pull-down resistance Rpoill | TE3T, TEST2 10 | a2
g () | Vop (1) Iy (2) = 130 MHz, 7a = 25°C 12 | ma
Current éraim Iop{2) | Yop(2): hatt :noc.'e', Ta = 35°C (Fig. 1) .45 mA
fap(3) | Vop = 5.5 V. oscillator stpped, Ta = 25°C (Fig, ) 5| uA
Ing (4) ¥Ypp = 2.5 V, oscillater siopped, Ta = 25°C (Fig. 2) 1 pA

Nete: * In casq of insouction executon for 20 sters atinlervals of t ms,

with the PLL, coumiter functions and other unciions alf $foppad.
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Mz1: 1. Excaet 'or the divider resistors ysed for the dias voftage generation rreuit tnearparated in the Vipa(1) and Vpo(2)
systems,
Test Circuits
izer 3zaF
e R ——— T,
I‘*u I | [ 77t
l o4 8HHy j i 9 2upy i f| -
) - i ! [ CU—— i
H B - Xin 3
?‘"-{l—*i——lf xqyr M ‘oo l i |L~~”—L—i Xopr " 0 |
—'rJUDF_..__I' Fury sy ] -ECDPE—I Furh -
: AMTy { T AM ™
— HETA HOLY — '[‘chrn
L-—l— LCTA ‘53 ll i——ILc.'a
TISTL, 2 Pa. PH —— TESTL 2
i 2 i
toag1y MediLa
h Note: 'Wilh all ports other than thoss indicated in Mate: Wit all perts other *han thosa indicatad in
- the figure cpen. the figure coen,
With the segment pert lunclicn salectad lor "Nith the segment pert 'unclinn saiectad e
perts PE, PF,PM, and PH. ports PE, PF, PM, and PN.
#ith the outbut funclion setected 'or rorls Wiih the sutsut lunction selected for orrts
P43 and PX. PG and PK,
. Figurs 110D, IDD3, 2nd (D04 in Held Figura 2 1005 in Backup Made
Moda
Figure 1 Ipp2, Inp3, and Ippd in Hold Mode Figure 2 1pp5 In Backup Mode
o —_——
Bin to, Symba VG vQ type Funcson ‘
Thesa are specialpurpose parts lor key return signal irputs, Their trestcld wollge i3 set
8 PAD ‘owar than that of cther inputs, When a key mavix is formed in conjunction with perts PR
17 T | inputs with and PC, up 1o threa simultanecus key prasses can be deteced,
15 PA2 Pull-dewn resisiors | The pull-down resistor3 are set un for all four ging by the ICS insyucien (Pn = 2, bt} This
5 pAg =nrot be scedhied en an individual pin basis,
Inpust is disabled in dock stop mode,
e PBo
*3 ea . .
These are special.purposa ports for key return signal Qu'puts. No dicdas for prewventing
12 a2 shortirctits due to mutticie simultaneoys key presses are required since e ouput
11 ra3 Unbalarced transistor circuits are unbalanced CMOS circuits,
CMC - ,
10 Pco o ;r::t::tss dush-pul These pins become highimpsedanca QUIPITS In dock 5top mode,
e Thase ping funcgon as high-impedanca sutputs after a power-on ressl and retain that
a PCa s:afe Untl an output instruction is executed,
N £C3
i ! _

Continuzd on pextas -,
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Continued fromn preceding page.

Fin No. Symbaot Vo VO iypa Funcaon
Shared-unction general-aurpcas output and serial YO port
Irputs are a Schmin inout.
The [0S instruciion is used ip swilch tetwean e jereral-gurasse YO sart Unrtion ard
the serial VO functicn, as well as boatween input and ouput lor e general-gurpose VO
part furcien.
* When used as a general-purcese VO pors:
Inout or output ean be spacified in Bit urits (it Y,
These sorts are setup 0 be general-ourcose 1O car's with Te ITS ingucson
with Pn = 0,
b0 = SUCO 0 ... General-oyrsose ports
s Feo 1 ... SVO ports
The KOS instruction is used (o sbecily inout or stut in bit Lnus.
5 P31/5CKo PS..Pnag 0. Inowt
o CMOS push-pull
' P3SCO © pusi-eu Y .. Outout
3 PEASI0 * When used as a serial VO port:
These ports are et up io be seral KO pors with he 105 insyocion with P4 = 0,
. The contents of the serial VO data butars can be saved and 'saced with Te ‘NP ard
CUTR instucticns.
Nore: Pin setup states when ysed as senal VO vor's:
PGQ ... General-purpess O
PG1 ... SCKO curmtt in internal ~locx mede
SCX0 inoul in exiermal clock mode
FG2 ... 5C0 output
P33 .. S0 input
These oor's go o the input disabled high-imeedance site in 2'arc ston mede.
These perts funcion as general-ourpase incut sors atter 3 fowar-nn reset,
1 Xt 1 .
— 4.5 MHz cystal oscllater connections
&0 ACUT 0
Charge pump ouipyts
77 B These nins go to the high-impedance state wien the TCLD oin 's set'aw in the hald
-3 . O | CMOS riswate enable stare,
' - These pins go o the high-impedance staie '« “ok sioo mede afiar 3 oowoer.on resel,
. and 0 ife FLL s .07 SLALE.
b Y53
n Vog - . NB{ SUCDIY corneclions |
AM YCO (locat escllator) input
This pint is selected and the band se! usirg e PLL instrucion C'M1 (b1 and S0} fietd.
b1 40 Band
1 0 | 21040 MHzZ {SW)
7 M|
7S AMIN ! 11 | 05w 10 Az W, Ly
The input signal must be capacinr coupled,
Inputis disabled it the HOLD pin is set low in e HCLD anabled siata.
Input is disabled In cock stop mode, afier a power-on reset, and in the PLL stopped stale.
FMYCO (locat 2scillator) rou
This pin is sefected using the PLL instucgon C'¥W1 fiald {91 =0, % = Jon! =ve),
74 FAIN ! The incut signal must be capacitor couplad.
Inout is disabled if the FOLD pin is set low in te HOLD 212

irputis disabled in dock s mode, alter a powsran reset, and in tha 51 _ sraceed sinle,
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Connnusd from rreezding pagn.

Factio, Symbol LQ QO tyoa Function

Shared-luncien \witage sensing inout and general-ouroosa input pert

The ircul shreshold wvoltage is sallewer than that of other inpuls.

+ Wren used as a voltage sensing pin:
This gin is used 1 racognize power lailures on cecavery from Yackup ‘clack stco) mode.
Aninternal sensing Nip-Nop is used for this determinaton. The TUL instruction (52) ¢n

. I ba t5ed 1o test the sensa flio-flop.
e SHS 1

+ YWhen ysed as a generai-ournose ingut thrt
Usa the TUL :nstrucion (53] to test s pin when itis used as a general-curpose meut
port,

Urtike ather ‘nput ports. inpul is nan disabled during coak si0o mode or 1 pewer.on reset

Thus acolicatier:s must ake through currents into consideranon i thig oin is used as a

qenaral-purpase input port.

Shared.funcson smvarsal counter {freguency or merind measurement) and jeneral-

purpese input cort

The IQS instrucion (Pr = 3, 53% is used ‘o switch this sin Serween its universal counter

2nd general-curcose inout port funcuons.

+ ‘When yseq fer frequancy measurement:
Select the universal courner lunction with an !0S instrucdon (Prt = 3. 83 = 01,
Set LCTR fraquency measurement mode with a UGS instructon (b3 = 0, 82 = 1). Aher
selecing the measurement time, start the counter with a UCC insuction.
The CMTEND flag will be set when the count completes.
Since this circuit operates as an AC ampfifier in this mode, e input must be eapactor
coupted.

= ¥hen used 'or penod measurement;

71 LCTR | With the universal counter funcrion selecied, sei period measurement mede with a UCS

instructian (b3 = 1. b2 = 0}, After salecting the measurement Sme, start the courter with
a UCC instruction.

Tne CNTEMO llag will B2 set 'when the count comoletas.

Sinca the bias feedback resisior IS switched off in this meda, e input must 5o CC
coupied.

‘Mhen used 23 3 general-gurcese inDut Sert

Spacily he general-purccs2 ingy! fart fungdon i 3 <o esiructon (P = 3,83 = 1),
Usae tra INA {211 internal register {address CEH) incut +ns:.'u5::inn ' regd in the gt
data. I

DUl 15 cisabled in dod siop mode. (The input pin is puiled dewn )

The universal counter function is selected after 3 power-an reset (HCTH freauercy
measurement mede.)

Coe wtnd o omext page.
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ﬂd : .15 YT
and.gener purposa it |
T '?kw

e s e

be setwﬁi'n

t [=] nwnhaniOS instruction (Pn-as h2 1) “‘?L
INFI (b1) |memal reqisﬁte '(address OEH) input| fnslrucﬁon o read in the i input 3 f" :
& A ‘

Commls the PLL circu-: an S T

agT, -.m..-.ae, A - .

Whnn this pin [1 sel Iow ln ﬂ'ue hold enabted state, FMIN and AMIN pin Inputis disgbled

and the EO pin'gaes 1 ihe high-impedance state, _ Ay S

R i e 1 ,,;. 5!&.‘ i.‘-’?'h" i : B2 .

Toswiu:hlod ‘selmeHOLDENnag,se(mlspnl'ow andaeq.n a3
3.0

@mﬁﬁ;ﬁ? AR

_ghlo Jear

PHOADO
PH l{ADIf
PH2ADI2

St ol aly g DRy S AR R e e e
The I0S lnsrruc:bn (P = DNis used I switch these } pms betw
and AD mrrverter hput porl A :
ozt g PRy 1 v e -
When used s H gen_eral purpose lnput porr . :
Set the general~purposa lnput port I'mc:!on :fn bit unl:] with the IOS lnsuucaon
r" - B

When used for AfD converier lnput.u....... fu e Rt A s

Set the A/D aynverter input pert Juncion with an 105 marmcﬂon Pn = 7)

" Specity the fin to convert with an I0S Insyruction (Prim1).

Start the conwrsion with a LICC instruetion (b2). - i

The ADCE fag is set when the conversion kas mmple'ted ‘ ’

- Note:: Since input Is disabled, low  will always be rewmed i an input Istruction (:he M.

7 'Istuction) Is exected lof a part specified for A converter input. {in ather =
7. words, the port must be salto the qnnerai purpose mpul Iuna:on barore |h¢ inpul

hsrmcdon is exewled il
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YA

——— ]

Shardd. funetion qeneralb-puepasa and 0/A anNverter oulput port

The 108 mstruction {Pn = 9) iz usad 1o swilch these pins between tha
and VA convarter qutour port linctons,

Since these pins are open drain ci
Accentng these outpyts,

gereral-ourpass

PJoACO * Yhen used as general-pumose pert
PIDACH M-shannel goen Sal the general-purpose input port funcdon with the 105 instrucson (P =3
PI2TACS drae * Whren used for VA canverter output:

P23 DACT

Use the 105 instuction {Pn = 8} 0 switch the port in bit units,

OVA converter data is loaded it the DACH 1 DAC3 scecified with a DAC nsiricson,
Althaugh a2 pyat wavelorm s output as soen as the portis switched, aler daiy ig
‘caded, he datn prior to tat koad is OUTRUL Iy L 10 114 pg (/.79 ¢in

In clark sigp made, these outpyts Qo to the fransisier off thigh gutpuny siare.

The ganerat-surpose ArpUL port funetion is setesied after a power.nn resnt, and the
SUTDUES 50 1 the transisior off thigh cutpu seate.

Ehared juneton general-ourpose VO and e xemaf interol per

There is no insrucson that switches baween the general-puroase part and s axtama)
nterrupt pin funesons. Rather, the corespanding rin becomas an input-orly sin (eutoyr
cisabled) at the poirt where the exiernal interrupt enapia flag for har pirt iz 3oL
+ When used ag 3 general-purpase VO pert:

Irput or eutout can be specified in bit ynits {kit 0.

The I0S instruction is used o specily inpyt or utputin bit units.

* When used as exiernsl interrupt pins:
20 Piz YO | EMOS push-puil These pins are snabled by sefling the external Interrupt enahlky fags (IMTNEN and
. ’ INT1EN) in status register 2, At that point the pin i attematicaily selus o be an input
19 PK3 port. T TP
: The stats register 1 Interrupt anaple flag (INTEM} must aiso be st 1o enable intarrupg
cparation, A

Use the ICS instruedon (P = 3,51 « INT1. bo o INT0) 10 select rising or Iffing sdge
delection.

PKaMTO
21 PK1ANTI

Input is disatied with the ping 1 the high-impedance sate in elock ¢ico mode,
The general-pipose nput part function Is selecied atar a poweran reset,

‘{——_._.._,.
Yoot Apzly tie LCD drive bias 23 voltage 1o this pin.

5 '
58 Vpp2 { Aoply tha LCD drive biag 17 woltage 1o this pin.
F._____——__...___- — T T " TR s pin

79 TESTT LSt test pine
2 TEST2 This pin must be left PPen or connected o ground.
|
. LCDO driver common au 1 pins
53 COoM e e e . .
o cone o | CMCS 3.aie This drive cireit implerents 3 1/3 duty, 1/3-bias driva schemng,
. COF-B ourput These ping are fixed ai the low level in clock sicp mioda,
35 |
These ping are fixed at the low level aftsr 4 prower-an reset
|
LCO driver $egQment output pirg
This drive eireyit mplemenis a 1Aduty, 173 bias drive scheme,
55 0 40 S S5 Q EL:‘[;:}? 1“'"? | ™he trame kequency is 100 Hz, !
TRESI N e Saend i e wow Teven w1 ook 30D Moce,

Theze pins are fixed 3t the low level attor a Power-anresat

Contirued on next pag=.
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artimied frevn nrecading page.

— £ Mo, Symhol vC VG tyoe Funcaon

Shared-function LCD driver sagment sutout, general-curzase YO, and sartal VG oo

The 105 instrucion is used fo switch Beween tha LT driver segmant aumut, gerara-
ruroasa U, and serial LO lunctions, and ‘o satch berwean irput and sumut 'or e
gRnasal-purposa inout Dort luretion. \

« ‘Mhan uged 'or segment ZUTbu
The lurcicn can be spechied in Git unis,
Sagment outut is soecfied with he iCS instucten (P = OCH).
b3 = SI17PED 0 .. Segment ouwtout
bl = SI&FET 1 ... PEO0 ™ PEJ outbut
b2 = S1UYPE2
h3 = S2¥PE]

+ ‘When ysed as a qereral-ourcase VO tort
Inout ar sursut can e seacified in Sit amts (1-it VO
The general-ourocse UO sort funcien is spectied with +o DS insirueten (P = 0),
b2 = SLO2 3 .., Ganaral-puroose port

9 SIT/PED £CS Tovalue s
13 §18/PE 1,SCK2 suraut and i .. Sl ot
VO | susn-oull Input or zutput is spaciied with the KOS rstucion in it umis.
3T SiHPEASC2 PE _Pnmd 0. Input
6 S2o/PEXSI2 1 .. Oarout

‘Mhen sed as a serial VQ Zort:
Tha serial YO port funcion s scacified with the ICS instueasn (Pn =2 0).
The rantants of the serial UO caia suiter zan ke saved and lpaced with the MR and
CUTR instructons.
Mote: Pin satup states when ysad as a serial YO oert
PFEQ ... Seneral-purpose VO
PE1 ... SCK2 output in internal clock mode
: SCK2inputin exiernal clock mode
- FE2 .. 502 ouput
PE3 .. SiZinpul

In cloct stoo mede, iF this port is used as 2 gensral-purpose VO oort or a3 a sedal LQ
s port, the pins go 10 the input disabled high-impadarcs state. If used lor segment oD
T +o pirg are Sred af the low level.

The seqgment quiput oort furcdon is seleciad aker a owar-on zeset

Contnusd ont next page.
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Continned from preceding pags.

Pin Mo, |

Symbeal

o

QO yze

Function

S21:PFD

31 S22PF /SCK1
13 S2PF2SO1
2 524,P¥ /St

CMCS 3-vaye

O | mucut 3ng

pusk- gl

Shared-funczon LCO driver 1egment cumut. gererai-oursose U0, 1~ sanal U0 cort
The PEG 10 PEYinouts ara Schmilt inputs,
The ICS irstmction 15 used to wich batween the LOD dorver secment ottt erera)-
surpose Y0, and serial VO funciions, and | switch berween irout are oyt for e
gerenatl-oursose inpwt port fynction.
+ ‘When useq for segment eutput:

The furician is specifiad i 4-bit units.

Segment outbut is spaclied with the 10S instuction P - NELY,

o0 = 521 1o 324/PFQ to PF3 @ ... Segrnant cutrut
1 ... PF2'0 PFI quiput

Vihen used as a geseral purpose VO aort
inout gr owtcul Jan be spadfiad in bit units {1-bit vCy,
The geneml-curpose VO dor funcian s specilied with the 105 irsricacn 1B - oy
1 = SK01 0 ... General-curpose =an
1 .. 5V0 ront
input or sutput 's spedified with the ICS nstryetien in it units,
PF .Pax5 0 ... lnput
1 ... Queut

‘Mren used as a serial YO pert:
Tie sedal YO port funesicn is spacified with the 10S instrurzcn [Fn=2).
The cortents of e serial VO data bulfer can be saved and 'oadsd wi= = [HEt and
CUTR insrucions.
Nota: Pin setun states when used a8 a serial VO porr

PEQ ... General-purpose 1O

PF1 . SCK1 output in intermal clock mede

SCK1 inputin external dock made
FF2 ... SO1 oumput
PED . St inout

In clock sico mode, if this port s used as a genaral-purposa VO port 2r 15 1 serinl 1O
part, the pins go fa the input disabled high-impadance state. i used ‘or segment output,
the oing are fixad at the low 'avel.

Tre segment cutpit part luretion is selecied alter a pPOWer-on reser,

-
4

27

S525PNQ
S2sFM
527PK2
528'PMO

CMCS Z-vane

V3 | output and

push-pult

Shared-tuncion LCD driver segment output and gereral-purnase L0 oo

The ICS insruction is usad D switch benween e LOD Hriver segTant cutout and the
generalpursase VO luncions, and to switch Between input and =umut 5 e general-
ouroese input port funcdon,

« "When used lor segment oumur
The luncien is spaciied in 4-bit units.
Segment oumpul is spedhied with the 103 instruetion {Frn = 0EH),
b1 x 3250 S29/PM0 b PLE 0 ... Segmern outoint
1 ... PFO o PF3 sumut
* ¥ehen used as a general purpose VO port:
Input or outtut can be soecilied in Bt units {1-bit vy
Input or cutput is spaciied with the I0S nstruction in bit Units.
PM ... Pn = OCH 2 ... Input
1 ... Cureut
In clock stoo mode, it this aartis used A3 3 general.otrnose N ner o Ny go fo itw
Moa wsablad bign- o | L. vl v oasma delg e ceeml, o U R e AL e
ow lpvel,

The segment cutput oert uricton is selecied after a power-on reset

fatinted on next pags.




o

LC72336, 72338

Conunued fron preceding pags,

ITn No. l

Symbet

s VO type

Furciion

2% FHOREEP
S30/0M1
SJI1FN2
SIZFHI

CMCS 2-valug
0 | euiput and
nush-pull

Shared-luncrion segment ouIDuL. general-ourpose ourput, and Heao fone cutsut Sart
The 105 instruction it used 1o swilch berwsan tha sagment sumut ot a~d the PHO g
PM3 furenons,

The BEEP instrucion is used 1o switch narwean the gareral-pumase cumut vaet ard he
beep ore oyt functions.

Yihen used for segaent oumput:
The furcdon ean be soeclied n 3-bit snirs,
Segment outout is speciied with he ICS insiructon (Pn = 9EH).
52 = 529 '0 S32/PHO to PHI 0 ... Segrment surzut
1 ... FNO "o PN3 sutput

+ When used as a general-puroose cutout cort:
The general-purpose cutput port functien is salecied with the BEE P insirucsion (B3 - .
PH1 o PN are dedicated general-ourpese outout fun<tian oins.
* “When used as he BEEP sutput pin:
Beeo icne output is spedified with the BESP insiruction (b3 = 1.
The keauency is specified with the BEEP ingirvetden (20, 51, ard 523,
‘When the beep ione funcion is specified, execuing an cuow nstucien mil only
Iverarie hie contents of the internal 'aten. IWwill hawe no eHect on the sumw
wnarscaver,
Ir clock sioo mode. il this partis used 25 3 generil-ourpose ouut por, ke sing ga 0 e
rout disabled high-impedance siate. H used for sagment sutput, he oing we Jred at the
‘ow 'gvel,
The segrant cumput port furcton is selacied after 3 power on rasal.
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LC723336 and LC72338 Instruction Table

Abbreviations:

ADDR: Program memory address

b Borrow

C Carry

Dy Data memorv address high (row address) [2 bitg]
Dy: Data memory address low (column address) {4 bits)
I: Immediate data {4 bits]

bR Data memory address

N Bit position {4 bils]

Pn: Port number {¢ bits|

General register {one of the locations 00 to OFH in bank)

r:
Rn: Register number [4 bits]
i Contents of register or memory
{ WN:  Contents of bit N of register or mermory
§ Crerard \achire code
§ § Mremeoric Funcion Ceeration
BE 1st | 2nd D151 13 12 19 9 3776 5 4|3 21 6o
AD . M |AddMior f ) e (MY o v 0 3 9| Oy Do '
Add Mwor, r— {r} = (M)
] . ) -
ADS © 1M | en skip it cany skio if carry ¢ a0 PO D ‘
§ AC r M | Add M lo r with carry fan(f)« M)+ C 0t 0 0 0] oy Dy r
'3' Add M to r with canry, rfny o (M C i
3 ACS r M | ten skip if carry skip if earry ot 00 ' B Dy f
f:, Al M1 1 |AddltoM M (M) a1 01 0| Oy oy, f
E |} Add 1o M Mo M)+
£ E
3 |~s M A [ ten skip it cany skio if cany ot ot pOe O :
Al M 1 | Add | to M with carry Me(MislsC ¢ 1 o 1 0 Oy (o]} i
Add | 1o M with carry, M (M)+tsC
AICS M ' | 2en skip il carry skip if carry o1 0y V| Du D l
su r M | Suotract M rom r e ()= M) a ¢+ t 9 9| Dy Oy r
Subtract M fromi ¢, r {1y~ (N)
suUs r M | fren skio if borrow skip if coraw o ] Py O, '
Suttract M from r with R
" SB r 13| Borrow fe - (M- o1 ot oQ nl Dy D, r
Subrrart W
3 $B3 v M | sorre.. fed - i) - 701+ 0 1| G D
-‘:" then skip if borrow skip if Sorow | . - - "
5 Isi I M bt subrace! from M Mo M) - | 0 1 1 01 Oy Do I
S Suntract f from M M :TM) -1 T
§ 5I8 MLV | hen skio it borrow skio if barrow T T Cu Dy !
Subrtra
3B M| b:mwa'"""‘u'"‘"‘ Mo (M) -T-n 201 1 0 by DL i
Subtract | rom M with
siBs M| 1| sorrow, et o ‘q'; » 211 1] oy 0y |
than skio il bomow 0 1T Do
ati - {r) - (M)
SEq e | M | Skipitr soualto M szio ! N 0 0 o8 | afog | o '
. -1
SEO M I | Skipif M equal o I iri}u it zera 00 0 1 1) Dy Dy |
PP ™y -1
: SNEI X i | Swioil r rot equal 1o M «%io il not 2810 ¢ 0 0 o 1] oy o |
N araajer e
E Sl eguds oM FLT NTIRPRTE N
£ Swio if M is greater -1
<5 | SGE! M "' | sanor equai ol skip if nel borrow 000t *f O O '
- ; e e i -1 n 5 ,
SLet M ! ) saoiz. .. I B A Cy 1
o -

Continued on next page.
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Continued from preceding page.

S [? ] Ceerand Machine code
2 § Mnemonic Function Coeragon
BE 15t | 2nd O1S1a 3211t 10 9 3l7 8 5 afa 2 1 pg
AMD ¢ M | AND M with r re {r] AND (M) 20 1V 210 of Oy Dy r
3 [anDt M | | JANDIwith M M (M) AND | 20 1 900 1|oDy O, !
3 .
3 »|OR r M 1 OR M witt r 1 (1) CR{M) 00 5 31 0] Oy Oy ’
;5 ORt M| 1 | OR ) with M M~ (M) OR | 20 1 ot 1|0y D, }
§3 (e r | M | Excusive OR Mwits o (1) XCR (M) 9 e t 1|0 0] Oy Y p
~ = [Exu M 11| Exctusiva CR T with M M o (M) XOR | a0 1 1o 0| By O, '
LD ¢ M |Load Mmr r (M) oo o o)y oy '
ST M t |StoreroM M) 1 1 0 t 10 1} Dy G '
2 Move M io destinacon
2 {vvrD r M | Mrelerring o rin iDye, An| o (M) oo 1| 0oy D, r
H the same mw
3
E Maove source M
3 |uvps M r | retarring o r to Min M {Dy, Rnj oo 1l )y Do r
5 the same row
= Move M 10 Min - "
MVSR MET M2 [ e raw Dy, D1 — Dy, D 2! o oaa 0|y £t 02
vt M | | Mavetm M Met br 1 1 0o o] by O |
Test M bits, then skip N e
o | TMT M | N |ira biws specified ;‘” ‘-”k’;'a" " Cr 10 o oy O, N
3 are ue &7 Sk
7 2
23 Test M bits, *hen skip . -
22w M | b |l bits specified i T - all . R Py D, N
are false “ien skiz
»n | JMP ACOR | Jump b the address PC « ADDR 1. 9 0 AROR (13 tas)
3 Jeal ADCR | Call subroutine S1ack 4= (PC) 1 1 a ADDHR {13 bits)
- =
g.1Aar Return from subroutine PC « Stack 0 0 0 0/0 ¢ 0010600
n
- £ Return rom subroutine
3 ATsS and skio PC o« Srack + 1 2 0 0 0|0 0 0o0|1o01oa
k-]
- E Raturn irom submoutine PC  Stack R
I ik with bark data BANK « Stack Prrrpr v rrrea
Ed - Retun Irom subroutine PC — Stack + 1
< |13 with bank ¢ata and skip BANK ~ Stack R L LR
a FC + Stack
g {an Heturn from intermuot BANK «— Stack 00 9% 9|0 0 00}t anqg
- CARRY/SKiP — Stack
: -
Sty rag | '
53 1 v 3V satus regisier ”J's s h [ N R R H
3 <
._:2,§ =5 ! H | Aesat stans register i;in: =30 ' (TN EETR IR I 3 'Ir sl
o TEES AL L e
. - N v oo o] ]
=i} s Ten sap
n e
- . . il {Stansrag M s all o7, s
TIF ' N | Test siawus regisier false “hen skip L A R N
.5 Test uniock £:F K FLE M) o al
@ 3lTUL N then skip it it has o ISR ) = T 29 9 afo a 0 alr g on H
= then skip
L3 rot been set
._:E - QrLL s TLLreg — PLL duna ! b0 , Oy >y
3 .
5 CAC | DAC reg « DAC dara 200 Qf0 0 30 00 1 ¢ |
&2 -
2 ; INR 2} An | Input registerport data 0 M M — (Rn reg} 00 111 0 Dy Dy An
38 -
= 3
3= Cuput contentz of M
ER cuTa ML Rn 0 registeriport Anreg — (M) 20 t 11 1] GH oL An

Continued on next page.
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Centinued fréom preceding pags,

;5 Ceerard Machine code
§ Funciion Coeraticn
E D15 14 13 12,11 ta 9 8|7
] Senai VO canvol ) 9 0 9 0afo ¢ a1l "
3 |lcs |t Sei | 1o UCCW1 | ucown iy 99 0 00 0 99
§_Jucc | Set o UCCW2 juccha —1 0 2 1200 0 0p
3 5[seer ] Beeo conual [ 258 req o 1 e 29 0l0 9 00
3 gluzc {1 Lead zone canuol | DITeq ot 9% 2 0lo 0 o0 o
,:1-"-' 108 | Pn || Setport convol werg ilGSreqF’n-—l l 1ottt 1 g
L TMS | 1 | Timmer req 1 90 0 0lo 0 g g
=
-
E 3 [8ANK I Seloct bank BANK — | 90 0 000 0 35fa 1 4 !
fe 3 !
i3 J
2¢ |
P e R T W T
53/o8 | w |y [©LCD digitdies 't oofo rjou| e olleltg ’
2 = |Leea Mop 1| Cumut segmert canen p 1P o Logie o oty ofpy D, DIGIT
Q2 1 2 LCD digit hrough L’“'D_{EK’;“ 1= Logie -
Lcrg ML [ Logie Array iy tra el 1fp, v} DIGIT
[N M | P | inout cort damm o M M e (Pr) 1t sl ot oy Dy Pn
ouT M | pn | CUEUt cnients of M ‘ P e i trr ol e, DL on
0 port i _—
é SF8 Pa | M { Setport bits | (Pa) & e 9 e i Fn M
3 [wra An | N | Resetport oits | (FRpN o 3 Q3 9 aflo o 11 Pn Mo
N Tas1 port bits, ; -
5 |TPT Pn | N [ hen skip it 4 bits AL Pttt a0 p M
= specified are rye o a8
Test port bits, . e
TPE Po | N then skip it aff bits ';LP"":," “at oo, I B T TP Pn N
spedified are false *n skip
n HALT req I,
g HALT I Han mode l;:mrrof . then CPY clock stop 9 00 0f0 0 00fn o9 !
2 . Stop X'lal QSC
2 CKSTP Clock stan THOLD « 0 300 0|0 0 n 010 1 01
_:§ 3HE [ [ 3t “ge s ca R I D r
L = ince  No ocerancn | No aceraic- [e o0 0j0 0 2{0 033
i
I

W Mo products deseribed aor contained herain are intended lor use in surgical implants, life-support systems, aerospace I
fquIement. nuclear pawer BN Sysacing, vethcies, wisas.r, ., PR sl DLn il s d e M . el e, ~f
which may directly or indirectly cause infury, death or pregerty loss,

B Anyone purchasing any produets described or contained hergin for an above-mentioned use shall;

; T At B N, 3 indarmnity and dafend SANYO ELZCTRIC CC.LTD. its affiliates, subsiciaries and
DSWIU S AN e MHIE Uittt 3 g R e e R [ -
damages. cost and eXpenses associated with sych usa-
@ Mot impose any respensibility lor any fault or negligence which May be cited i any such cuim o liigation on
SANTYO ELECTRIC CO, LD, its affiliates, subsidiaries and distributors ar any of their afficers and emplavess
jointy or severally.

A Information finclucing circyit diagrams and circuit parameters) herein is for axample arly; it is not guaranteed tar
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FINAL RF AMPLIFIER DATA SHEETS

FOUR (4) PAGES FOR KTC2078 FOLLOW THIS SHEET
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‘KEC

KOREA ELECT RONICS co LD,

SEMICONDUCTO

KTC2078

TECHNICAL DATA TRIPLE DIFFUSEpD NPN TRANSISTON

—

CB "IRANSCEIVER TX FINAL

HF TRANSCEIVER APPLICATIO

FEATURES

* Recommended for Outpyt Stage Application of

AM 3w Transmitter.,
- High Power Gain.
* Wide Area of Safe Operation,

MAXIMUM Ra TINGS(Ta=257)

Ctﬁlecmr—EmE{ter Voltage
(Ree=500)

Emitter ¢ urrent

(Tc=257)

ELECTRICAL CHAIMCTERISTICS (Ta

=257)
CH:\R:\CTERISTIC SYMBOL TEST CONDITION
) . | o P
Coliector Cut-oft Current leno Ven=30V, Ie-q
i
o _ —_—
Breakdown Collector - Emitter Voncen ! JﬁlOm.:‘E_._ Ree=300
> — . ——
Voltage Emitter - Bag, Vianeno | lg= lOmA Ie=0
| e———
DC Current Gain “ Viegs .)\ 1=0.5,
— ——
Collector-Emitter .
Saturation Voltage ] Vet le=3A. Moz 031\ _ N
Transition Frequency Ir Vegs 3\/ k =300mA
Collector Qutput Capacitance Cob Vcn:lOV. IE=0, f=I\MHz
Cutput Power (Fig.[} P, Vcc=]2V, Pi=0.3w. f=27 Mz

Fig1

TEST CIRCUIT

C nllector Power Dissipation J

AMPLIFIER APPLICATION,

1 BASE
2 COLLECTOR(HEAT SIMKY
3 EmITTER

Cy ~ 100pF, CoCy:
Cai(), Otur,
Li0.8mm ¢ UEW 7T 8mm D L:08mm o UEW 5
La08mm ¢ UEW 10T 8mm LD RFCO.35mm ¢ VEW 17T 5mm LD

KEC

~ [50pF, Cal ~300pF, Cs 1000pEF
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Fig.2

27MHz 4W OUTPUT AM TRANSCEIVER clrcarr

KTC2078

KTC3191 KTC1006 K1C20o78
_|i j T
00pF e Ll 680 \L, _oo_% : h 200pF
— it N o N )
| . \VF * il — AR H /_,. v gJi,l_ ?ﬂ _ _ EF e
Ry = 500) C2loaE Ly : ul
g cl |, =Jomnd w“ 0 oo LT S ol
* Vin= rege3l be S ﬂ ==t Lug’ S0pF Z: 9RFCy
150mv N Bo 55 i m_unh —LJ
S _ o
7 7 mr . S e t— =
=8 - — T & - —
[ N — - - - - \MNU _ F 7=
M o ) -
18 Vo= 12.8V & MOD
R =]
2,75 tho
3
L)
13 BV
Ly - 4mme BOBBIN WITH FERRITE CORE, 0.08rnine UEW. 8 TURNS
Lo -4mme BOBBIN WITH FERRITE CORE, 0.08mme UEW. 2 TURNS
L3. Lg : 6.5mmo BOBBIN WITH FERRITE CORE, 0.Guume S vt,:...c COPPER WIRE o; TURNS
Ly - 6.5mme BOBBIN WITH FERRITE CORE. 0.6mme Su PLATED COPPEK WIRE B4 TURNS
Ls, + 0.6mme Sn PLATED COPPER WIRE, 6.5mm 1D, 6 TURNS
RFC) . 4.7ul,7BA-4B0k (TOKO) RESISTOR - 174W CARKON >
RFC2 - 02mme UEW. 30 TURNS CAPACITOR  CERAMIC
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e s

- KTC2078

KEC

—
Pp - Py “Po — Vo
M | 1=27MHz - 12 | (=27MHz
E 12 Te=25C £ . Te=25'C "
- See Fig. = )
e Fig.1 e See Fig.1 % b ]
o L~ o> oS el
= 10 . I > 8 RS
I~ “M"q all w P
s 8 /qu;‘\{/ E 6 )P
& 6 ST & . 7 -
§ ,;,/, §_ //’/
1 ’ ]
% 4 /f I l i Eg 2 P’
; i
2 I i l i 0
0 02 04 06 08 1.0 1.2 0 4 8 12 16 zo 24
INPUT POWER P; (W) SUPPLY VOLTAGE V¢r (V)
i
i
hre - ¢ . fr - I¢
' —
3k = ak
Lol COMMON EMITTER = | COMMON EMITTER
& ; VeE =5V = Vep 25V
= ! Te=25C Tc=25C
1% < Eook —
Z Tt = 1 > ' :
5 500 HH - —t Y o500 —H
] T M
—~ & 300 ] ' L “ 300 Lot
.5 i | i ! ! 1 o | [
: I e [TH i
D 100 gt L1l - 00 ]
- ——— T : 5 n =
2 50— HH—— = 50 anais !
30 b - ‘ 7 30 : -
0.0 0O3 01 03 t 35 Z 001 003 01! 073 1 35
COLLECTOR CURRENT I¢ {\) &= TOLLECTOR CURRENT 1 (A)
. ; !
Cob — Ve Pc - Ta
4 Z
= 1300 - . =] 12
3 | Ty - =
2 prad oLt te=o > N " | (1) Te=Ta
: 1=1Mlz = L) A .
. i e = 10 | INFINITE HEAT SINK
2 100 ' : { 7] (2} NO HEAT SINK
o —— T~ T a- 8 | N
w50 =L ! == [ L
Z -qp 1: ‘;‘—' 6 !
o ~U ! o L
G t coo
< o 4
[+ 10 j=]
‘:‘: 1 i I S 2 2)
£ 5 e m——— - 3 B
2 a r 1 T o 0 ! S
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=
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KTC2078

()

OUTPUT POWER Pa

LEVEL.: (dRH)
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-40

-60
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Vee =25V
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250
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fe =27MHz
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| See=Fig.2
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