KE E SEMICONDUCTOR

TECHNICAL DATA

KOREA ELECTRONICS CO.LTD.

KIC9256P/F
KIC9257P/F

CMOS DIGITAL INTEGRATED CIRCUIT

PLL FOR DTS

KICS2560P, KIC9250F, KIC9Z57P and KIC9257F are
phase-locked loop (PLL) LSIs for digital tuning systems
(DTS) with built-in 2 modulus prescalers.

All functions are controlled through 3 serial bus lines.
These LSIs are used to configure high-performance digital
tuning systems.

FEATURES

+ Optimal for configuring digital tuning systems in Hi-Fi tuners
and car stereos.

« Built-in prescalers. Operate at input frequency rangng from
20~150MHz during FM, Input (with 2 modulus prescaler) and
at 0.5~40MHz during AMi, input (with 2 modulus prescaler or
direct dividing).

- 16bit programmable counter, dual parallel output phase comparator,
crystal oscillator and reference counter.

« 3.6MHz, 45MHz, 7.2MHz or 10.8MHz crystal oscillators can be used.

-+ 15 possible reference frequencies. (When using 4.5MHz crystal)
Ref.=0.5k, 1k, 2.5k, 3k, 3.125k, 3.90625k, 5k, 6.25k, 7.8125k, 9%k, 10k,

12,5k, 25k, 50k and 100kHz.)

+ Built-in 20bit general-purpose counter for such uses as measuring
mtermediate frequencies (IFin and TFinz) and low-frequency pilot
signal cycles (SCw). (Cycle measurement function is not available
on KIC9256P and KICS256F.)

- High-precision (*0.55~ *7.15¢3) PLL phase error detection.

- Numerous general-purpose /O pins for such uses as peripheral
circuit control,

+ 4 N-chammel open-drain output ports (OFF withstanding voltage @ 12V)
for such uses as control signal output.

(KIC9256P and KIC9256F have only 3 ports.)

- Standby mode function (Turns off FM, AM and IF amps) to save
current consumption.

- All functions controlled through 3 serial bus lines.

+ CMOS structure with operating power supply range of
Vop=5.0x05V.

- 16pin DIP (KIC9256P), 20pin DIP (KIC9257P),
16pin FLP (KICY9256F), 20pin FLP (KIC9257F) packages.
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KIC9256P/F, KIC9257P/F

MAXIMUM RATINGS (Ta=25C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Voo -0.3~6.0 A%
Input Voltage Vm -0.3~Vpp+0.3 A%
Withstandng Viitage Varr 1 v
Power Dissipation Po 300 (200 mW
Operating Temperature Toar -40~85 T
Storage Temperature Totg -65~150 T

( ) ! Flat Package.

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp=45~55V, Ta=-40~85T)

TEST

CHARACTERISTIC SYMBOL CIRCUTT TEST CONDITION MIN., TYP. | MAX. | UNIT
Operating Power ~ PLL operation
Supply Voltage Voo {(Normal operating) 45 50 55 v
Operating Power B Vop=5.0V, XT=10.8MHz, B
Supply Current o1 FMne=150MHz 7 15 mA
(Stand-by mode)
%Z Slzaelng Scéllllatl?ﬂ v - FLL OFF 40 5.0 5.5 v
d Y SupDY oo {Operating crystal oscillation) ' ' '
Voltage
Operating Power _ Vop=5.0V, XT=10.8MHz, _
Supply Current oz PLL OFF 0.8 1.5 mA
Operating Power _ Vop=5.0V, XT stop, B
Supply Current Iops PLI OFF 120 | 240 uA
(Operating frequency range)
illati Ci t tal tor ti
Crystal Oscillation fr B omect erystal resonator 1o 26 ~ 108 | MHz
Frequency XT-XT terminal
FM]N (FMH, FML) fFM - FMH, FML mode, V[NZO.ZVP—P 30 ~ 130 MHz
FMnq (FML) fenr - FML mode, Vm=03Vp-p 30 ~ 150 MHz
AMmy (HF) fir - HF mode, Vm=0.2Vp-p 1 ~ 40 MHz
AMm L1 fir - LE mode, Vm=0.2Vp-p 05 ~ 20 MHz
IFna, IFne fir - Vm=0.2Vpp 0.1 ~ 15 MHz
SC fac - Vrr=0.7Von, ViL=0.3Vo, - ~ 100 | kHz
Square wave input
1995, 6. 20 Revision No : 0 KEE 2/29




KIC9256P/F, KIC9257P/F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp=45~55V, Ta=-40~85T)

CHARACTERISTIC SYMBOL CEEECSU’II‘T TEST CONDITION MIN. TYP. | MAX. | UNIT
(Operating input amplitude range)
B Mg, FML mode, " Voo
FMn (FM, FML) Vi e~ 130MEL2 0.2 o5 | VPP
FMp (FML) Ve - FML mode, fn=30~150MIz 03 ~ Yg’g Ve-p
AMpy (HF) Vir - HF mode, fxn=1~40MHz 0.2 ~ YS’; Vep
AMpy (LF) Vir - LF mode, fn=0.5~20MHz 0.2 ~ YS’; Vep
IFna, [Foe Vi - foe=0.1~15MHz 0.2 ~ YS’; Vep
(OT1~0T4 N—ch open drain)
Output T level | o — | VeeLov 50 | 100 - mA
Current
OFF-Leak Current Iorr - Vorr=12V - - 2.0 LA
(I/O-5~1/0-9, SCm)
Input "H" level Vi B 07 Voo -~ Voo v
Voltage " level Vi 0 - 0.3Vp
Input "H" level Iy V=5V _ _ 20
_ HA
Current "1 level T V=0V - - -2.0
Output "H" level Tone B Vor=4.0V (Expect SCm) -2.0 -4.0 - A
Current "L* level Tora Vor=1.0V (Expect SCm) 2.0 4.0 -
(PERIOD, CLOCK, DATA)
Input "H" level Vi ~ 0.8 Vop - Voo v
Voltage 1" level Vo2 0 —~ 0.2Vop
Tnput "H" level I V=5V - - 2.0
_ KA
Current "L" level I, Vi =0V - - 20
Output "H" level Toms _ Vou=4.0V (DATA) -1.0 -3.0 - mA
Current "L level Tos Vor=1.0V (DATA) 1.0 3.0 -
(DO1, DO2)
Input "H" level Toms - Vou=4.0V -2.0 -4.0 - A
Current "L level Tos Vor=1.0V 2.0 4.0 -
Tri-State Lead Current It - Vrg=oV, V=0V - - 1.0 HA
(XT)
Output "H" level Tomz Vou=4.0V -0.1 -0.3 -
- mA.
Current "L level Tore Var=1.0V 0.1 0.3 -
(Input feedback resistance)
Rf1 FMm, AMm, TFmy (Ta=25T) 350 700 1400
Input Feedback Resistance - — kQ
Rf2 STXT (Ta<25C) 500 | 1000 | 4000
1995, 6. 20 Revision No @ 0 KEE 3/29




KIC9256P/F,

KIC9257P/F

PIN CONNECTION

KIC9256P KIC9256F

KIC9257P KICO257F

XT DoR/0T—4 XT D02
XT Dot XT Dol
PERIOD 1/0-5/1F 1 FERIOD [/O—'F/SCIN
CLOCK 1/0-6/TF 1 CLOCK [/0-8/Fyy
DATA GND DATA 1/0-9/TF 5
oT—1 FMpy oT-1 GND
0T—2 AMpy 0T-R My
0T-3 Vop OoT-3 AMpy
Top View OT—4 Voo
DIP—16PIN/FLP—16PIN [/o-5/CLK I/0-6
Top View
DIP—20PIN /FLP—20PIN
BLOCK DIAGRAM
VDD GND
FMp psc \[/ I
AMP f J
™ 2 MODULUS 4bit SWALLOW POWER ON
N 1/2
PRESCALER COUNTER RESET _L
Fity - %‘ RESET
AMm (> } 12bit PROGRAMMABLE COUNTER x TRI-STATE
S BUFFER [
FM  MODE LF 13 mE
S
R— -
JE— =}
XT 03¢ = z TRI-STATE
——| REFERENCE COUNTER a1 BUFFER
XT CIRCUIT
! o }
1ms | OSC
m, OT4
é

24bit REGISTER

: 2

Do1

DO2
(D02, 0T—4)

1/0-5/CLK
DATA H_| )
24bit SHIFT REGISTER
TEST
—— ADDRESS
DECODER
PERIOD L
24bit REGISTER [/0-8 IFiyg
| - \;JMP (1/0—6/TF1yg )
4 4 % .
| 20bit BINARY COUNTER <] L/0-8 1Fqy
\ AME (1/075/IF1N1 )
OUTPUT PORT UNIVERSAL COUNTER CONTROL| GATE \?/ Lo/
t oT—4 i !
XT 1m3
0T-1 0T-3
0T-2 0T-4
(Note) @ Mark terminals are not existence in KIC9256P, KIC9256F,
Terminal name of KIC9256P, KICO256F is shown in parentheses.
Others are comuimon terminals.
1985, 6. 20 Revision No : 0 4/29
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KIC9256P/F, KIC9257P/F

APPLICATION CIRCUIT
(Example for use KIC9257P, KICH257F)

Vep  SViyp. .
7
Varactor Dicde
— (£ A
Micro— $ t } ;VCO
Controller . 2
PERIGD 3 ( igl\élo\
CLOCK 4 ‘ —
| SCy Signal
DATA 5 | AM[p Signal
6 M Signal
‘ J 0.0014F F =8
7 (]
0.0LuF
8 i
2 9
4.7uF O 1uF
10
2
/0 Port
12Vmax.
4
Output Port

5
L8
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KIC9256P/F, KIC9257P/F

FIN FUNCTION

;IS SYMBOL PIN NAME FUNCTION CIRCUIT DIAGRAM
1 XT Connects 3.6MHz, 45MHz,
Crystal oscillator 7T2MHz or 108MHz crystal F'I%VDD
pins oscillator to supply reference h%
2 T frequency and internal clock. - -
3 | PERIOD | Period signal input Serial I/O ports. These pins
transfer data to and from the
controller to set divisors and
4 CLOCK | Clock signal input dividing modes, and to
control the general-purpose Schmitt input
5 DATA Serial data input/ ;;/Ocl)mpt)gitsénd general-purpose DATA CLOCK,PERIOD
output
6 OT-1 N channel open drain port
pins, for such uses as confrol
signal output. These pins are
7 oT-2 sef to the OFF state when
General-purpose . \?l F
output ports power is ftumed on. (On
8 OT-3 KICoZ56P and KIC9256F’ N—channel open drain
OT-4 can be used as a
9 OT-4 (MOS output pin by
{-) switching it with DO2).
CMOS  structure allows free
10 1I/0-5/ use of these ports for input v
{-) CLK or output. Ports are set for -
General -purpose input when the power is H
/O ports tumed on. On KIC9257P and =
11 KIC9257F, T/0-5 can he
(=) 1/o-6 switched for uge as a system
clock output pin.
13 AMm These pns input FM and
{10) AM  band local oscillator ﬂléerDD
Programmable . . . &
counter put signals by capacitor coupling. L”%L
14 FMm and AMpn operate at
{11) FMmy low amplitude. EF
1995. 6. 20 Revision No : 0 KEE 6/29




KIC9256P/F, KIC9257P/F

FIN FUNCTION

iﬂj SYMBOL PIN NAME FUNCTION CIRCUIT DIAGRAM
General-purpose /O port
input/output pins. Can be
switched for use as input
16 | I/0-9(-6) pins to measure general-
{13) Mine purpose counter frequencies. i/
General-purpose I/O | The frequency measurement
. +
ports function has such uses as
/ General-purpose measuring intermediate 4‘::
counter frequency | frequencies IF). =
meagurement These ping feature built-in
input amps. Data are input by 1
17 | /O-8-5) capacitor coupling. FMm and -
{14) /TP ANm operate at low E
amplitude,
(Note) Pins are set for input
when power is tumed on,
General-purpose I/O port
input/output pin. Can be v
General-purpose I/O | switched for use as signal LD
ports input pin fo measure -
18 1/0-7 / General-purpose low-frequency signal cycles.
(=) /SCm counter cycle (Not available on KIC3256P -
measurement and KICY9256F.)
input (Note) This pin is set for
input when power is
turned on.
These pins are for phase
19 DOL comparator tristate output.
{15 Phase compatator DO1 and DO2 are output in VoD
output parallel. -
(General-purpose (On KIC9256P and KIC9256F,
20 DOZ output ports) DOZ can be switched for use -
18) (Do2 as a general-purpose output
JOT-4) port.)
2 Power supply pins Applies 5.0V £10%. -
@ | Vm

(*) Pin numbers 1~8 are common to KIC8256P, KICS256F, KIC9257P and KICS257F.
{*) Pin names and numbers in parentheses apply to KIC9256P and KICY9256F,

1995, 6. 20

Revision No @ 0
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KIC9256P/F, KIC9257P/F

FUNCTIONS AND OPERATION

O SERIAL IO PORTS

As the block diagram shows, the functions of KIC9256P, KIC9256F, KIC9257P and KICY257F are
controlled by sefting data in the 48 bits contained in each of the 2 sefs of 24bit registers. Each bit of
data in these registers is transferred through the serial ports between the controller and the DATA,
CLOCK and PERIOD pins. Each serial transfer consists of a total of 32bits, with 8 address bits and 24

data bits.

Since all functions are controlled in units of registers, the explanation in this manual focuses on the 8bit

addresses and functions of each register.
These registers consist of 24 bits and are selected by an &bit address.
A list of the address assignment for each register is given below under Register assignments.

REGISTER | ADDRESS CONTENTS OF 24 BITS No. OF BITS
PLL divisor setting 16
Input Refertsnce frequency Settipg 4
Register 1 DOH PLL input and mode setting 2
Crystal oscillator selection 2
Total 24
General-purpose counter conftrol 4
{including lock detection bit control)
L/O port and general-purpose counter switching bits 3
I/O-5/CLK pin switching bit L
{DO2/OT-4 pin switching bit for KICI256P and KIC9256F)
Input .
Register DZH DO DlI]. control 1
Test bit 1
T/O port control 5
{also used as general-purpose counter Input selection bits)
Output data 9
Total 24
General-purpose counter numeric data 22
RGZ‘;E{E’;; | DIH | Not used 2
Total 24
Lock detection data 5
1/0O port control data 5
Cutput D3H Output data 4
Register 2 Tnput data (undefined during output port selection) 5]
Not used 5
Total 24

When the PERIOD signal falls, the input data are latched in register 1 or register 2 and the function is

performed.

When the CLOCK signal falls for the 9 time, the oufput data are latched in parallel in the output

registers, The data are subsequently output serially from the data pin.

1995, 6. 20 Revision No : 0 KEE
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KIC9256P/F, KIC9257P/F

Input registers

Output registers

Input registers

REGISTER ASSIGNMENTS

Address=D0OH

LSB | | | | | MSB |

| PO | P1 | Pz | P3 | P4 | P5 | P8 | P7 | P8 | Pa |P10|P11|P12|P13|P14|P15| RO | R1 | R2 | R3 | M |MODE|OSC1|OSCB|

Programmable counter data Ereef;];:ggi Programmable Crystal
- counter oscillator
Address=D2H code data 4 selection bits
(3} ) (3} \ \ (*3) |
CLE — Co | C8 M7 8 | M8 05 | 08 07 08 09
[ co| et |85 | m | me |G pond BB feorarrmrsnf o) | &5, | M0 | 48] dig| o1 [om [ os [oa [ 20 |85 [ @5 [ 85 85|
A Gate—/L I/O port—/ CLK RESET TEST Also used Output port output data
time and general— bit bit bit as gemeral—
select purpose counter DOHZ START purpose
gwitching bits bit bit counter
input

selection bits

/0 port econtrol

Address=D1H

L=B

| 0 | f1 | 12 | f3 | f4 | 5 | 16 | 7 | fa | f9 |f10 |f11 |f12 |f13 |f14 |f16 | f16| flr?| lel lelOVERlBUSYl "o” | N |

General—purpose counter data Not
used
Address=D3H
\ (*3) I \ (*3) I
ENA—- UN wew Lo | o | mee | e | £2] CB 7 g | Mo 5 1.186 17 8 19
|BLE LOCK| PEIlPEElPESl o | o | 0 | q | o | &3] & | }i‘z)l M5)|(M6)| o1 | 02 | 02 | 04 |(*2) a1 ds 1 d8 |(IG) |

- Lock detection dataJ\; Not used AI/O port control data/\— Output data —/\— Input data 4/

When power is turned on, the input registers are set as shown below.

Address=D0OH

L8B MSB |

| |
col i Jofufafefofolel

|
(*4) ()| (=4) (*4) | (1)

DI

(*4)

(*4)

(*4)

(*4)

(*4)

(*4)

(*4)

Address=D2H
LSB

LofofofofoJofofoJoJoJoJofJofJofoJoJofJofofofoJofo]sl]

{Note) (1) Cannot be set on KIC9256F and KIC9256F.
{#2) These data are “0" on KIC9256P and KIC3256F.
{+3) Bit names in parentheses "( )" refer to KIC9256F and KIC9256F.
{#4) Data are undefined,

)
)
)
{x5) Set data to “0" for TEST hit.

1995, 6. 20 Revision No : 0 KEE 9/29



KIC9256P/F, KIC9257P/F

QO SERIAL TRANSFER FORMAT

The serial transfer format consists of 8 address bits and 24 data bits (Fig.l). Addresses DOH~D3H are
used.

Start End

14 15 o] 7

PERIOD 15

]
|
|
|
} 9 clock signal fall
|

/

CLOCK ‘ ‘ ‘

}_7 B address bits I (g%fbictla;:g:;ittesr) H

DATA

Fig. 1

- Serial data transfer

Serial data are transferred in sync with the clock signal. In the idlestate, the PERIOD, CLOCK and
DATA pin lines are all set to "H” level. When the period signal is at "L” level, the falling of the clock
signal initiates serial data transfer. Data transfer ceases when the period signal is set to “L” level when
the clock signal is at "H” level. Once serial data transfer has begun, however, no more than 8 falls of
the clock signal can occur during the time the period signal is at "L” level.

Since the recelving side receives the serial data as valid data when the clock signal rises, it is effective
for the sending side to produce output in sync with the clock signal fall.

To receive serial data from the output registers (DI1H, D3H), set the serial data output to high
impedance after the 8bit address is output but before the next clock signal falls.

Data reception subsequently confinues until the period signal becomes “L” level ; data transfer ends just
before the period signal rigses. Therefore, the data pin must have an open-drain or tristate interface.

{(Note 1) When power is tumed on, some intemal circuits have undefined states.
To set internal circuit states, execute a dummy data transfer before performing regular
data transfer.

(Note 2) Times t1~t8 have the following values.
tl2 1.0pS
22 1.0pS
t320.3p5
420368
t520.3u8
62 1.0pS
t72 1.0pS
82035

{Note 3} Asterisks represent numbers taken from addresses, as in D'H.

1995, 6. 20 Revision No : 0 KEE 10/29



KIC9256P/F, KIC9257P/F

O CRYSTAL OSCILLATOR PINS (XT, XT)

As Fig.2 shows, the clock necessary for internal operation is produced by conmecting a crystal oscillator
between capacitors. Use the crystal oscillator selection bit fo select an oscillating frequency of 3.6MHz,
45MHz, 72MHz or 10.8MHz which matches that of the crystal oscillator used.

LB M3B

Aadressm|||\||\|||||||||\||||||osm|os‘cz|
| |
OSCILLATOR
OSC1 05C2 FREQUENCY
0 0 36MHz
1 0 45MHz
0 1 T2MHz
1 1 10.8MHz
—/\/\/\/—
o
; O ==
X7 T
——
R X'tal —-—=¢ C=30pF Typ.

Fig. 2

(Note) Set to 3.6MHz (OSC1="0" and O3C2="0") when power is tumned on.
The crystal is not oscillating at this time because the system is in standby mode.

1995. 6. 20 Revision No : 0 KELC
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KIC9256P/F, KIC9257P/F

(O REFERENCE COUNTER (REFERENCE FREQUENCY DIVIDER}

The reference counter section consists of a crystal oscillator and a counter.
A crystal oscillator frequency of 3.6MHz, 45MHz, 72MHz or 10.8MHz can be selected. A maximum of
15 reference frequencies can be generated.

1. Setting reference frequency

The reference frequency is set using bits RO~R3.

meesoon || [ [ [ L L L fsefmfe]e=] | | | |
T |

Ro | B1 | B2 | R3 ?ggﬁ%ﬁg% Ro | R1 | R2 | R3 ?ﬁggﬁ%ﬁg%

0 0 0 0 05 kHz 0 0 0 1 78125 kHz

1 0 0 0 1 kHz 1 0 0 1 9 kHz

0 1 0 0 25 kHz 0 1 0 1 10 kHz

1 1 0 0 3 kHz 1 1 0 1 125 kHz

0 0 1 0 31725 kHz 0 0 1 1 75 kHz

1 0 1 0 *#3,90625 kHz 1 0 1 1 50 kHz

0 1 1 0 5 kHz 0 1 1 1 100 kHz

1 1 1 0 6.25 kHz 1 1 1 1 Standby mode (*1)

{(Note 1) Reference frequencies marked with an asterisk “+” can only be generated with a 45MHz
crystal oscillator.

{Note 2) (1) Standby mode
Standby mode occurs when bits R0, R1, RZ and R3 are all set to “1”. In standby mode,
the programmable counter stops, and FM, AM and IFy (when selected IF) are set to
"amp off” state {pins at "L" level). This saves current consumption when the radio is
turmned off, The DO pins become high impedance during standby mode.
Dhuring standby mode, the I/O ports (I/0-5~1/0-9) and output ports (OT1~0OT4) can be
controlled and the crvstal oscillator can be tumed on and off.

{Note 3) The system is set to standby mode when power is turned on. At this time, the crystal
oscillator is not oscillating and the I/0 ports are set to input mode.

1995, 6. 20 Revision No : 0 KEE 12/29



KIC9256P/F, KIC9257P/F

O PROGRAMMABLE COUNTER

The programmable counter section consists of a 1/2 prescaler, a 2 modulus prescaler and a 4bit+12hit
programmable binary counter.

1. Setting programmable counter

16 bits of divisor data and 2 bits which indicate the dividing mode are set in the programmable
counter.

(1) Setting dividing mode

The FM and MODE bits are usged to select the input pin and the dividing mode (pulse swallow
mode or direct dividing mode.) There are 4 possible choices, shown in the table below.
Select one baged on the frequency band used.

L3B

MSB
sz | | [ [ [ [ P [ [ [ [ [ [ [ [ [ [ [ ] IFlMIMTDEI |
|

TYPICAL INPUT FREQUENCY | INPUT

MODE | FM | MODE DIVIDING MODE RECEIVING BAND RANGE PIN FREQUENCY

LF 0 0 Direct dividing mode LW, MW, SWL 0.5~20MHz AM

HE | 0 | 1 SWH 1~ 40MHz S

Pulse swallow mode 30~ 130MHz
FML L 0 FM 30~150MHz | ppp
FMx 1 1 1/2+pulse swallow mode M 30~130MHz 2n

(2) Setting divisor
The divigsor for the programmable counter is set ag binary data in bits PO~P15.
+ Pulse swallow mode {(16bits)

LSB

AddressDOH|P0|F1|P2|P3|P4—|P5|P6|F7|PB|P9|F10|P11|P12|P13|P14|P15| | | | | | | | |
20

2[5
Divisor sefting range (pulse swallow mode) : n=210H~FFFFH (528~65535)
{Note) With the 1/2+pulse swallow mode, the actual divisor is twice the programmed value.

+ Direct dividing mode (12bits)
L3EB

Address DOH %PO%FH P%Sﬁ P4 | P | Pe | P7 | P | P2 | P10 | P11 | P12 | P13 | P14 | P15| | | | | | | | |

“—— Dont care ——

20

211

Divisar setting range (direct dividing mode) @ n=10H~FFFFH (16~409%)
With the direct dividing mode, data PO~P3 are don‘t-care and bit P4 is the LSB.

1995, 6. 20 Revision No @ 0 KEE 13/29



KIC9256P/F, KIC9257P/F

2. Prescaler and programmable counter circuit configuration

@O Pulse swallow mode circuit configuration

I PSC Pf,)%PS
L
[ ———————— ——— 4bit swallow counter
| FMy |
FM 1/2 o
IN | > . 2 medulus ! Preset
: FMp, prescaler :
| |
| | ——{ 12bit programmable counter }74_
AMy [ HF |
jj IL L FM, MODE J|
Prescaler section Pys~P 5
Fig. 3

This circuit consists of a 2 modulus prescaler, a 4bit swallow counter and a 12bit
programmable counter. During FMn (FMu mode), a 1/2 prescaler is added to the preceding step.

@ Direct dividing method circuit configuration

Amp Preset
AM N 12bit programmable counter }7—- To phase comparator
Py~Fis
Fig. 4

With the direct dividing mode, the prescaler section is bypassed and the 12bit
programmable counter is used.

@ Both FMm and AMp have built-in amps. Data are input by capacitor coupling. FMmn and AMpg
operate at low amplitude.

To phase
comparator

1995. 6. 20 Revision No : 0 KELC
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KIC9256P/F, KIC9257P/F

QO GENERAL-PURPOSE COUNTER

The general-purpose counter is a 20bit counter. It has such uses as counting AM/FM band intermediate
frequencies (IF) and detecting auto-stop signals during aufo-search funing. It also features a cycle
measurement function for such uses as measuring low-frequency pilot signal cycles.

KIC9256P and KIC9256F do not have the cycle measurement function (SCm mode). General-purpose
counter pns can also be used as I/O ports.

1. General-purpose counter control bits

@ Bits GO and G1 - Used for selecting the general-purpose counter gate time.

L5B

Address DRH | G0 | Gl |

]

@ Bits SC, IF1 and IF2

LSB

CYCLE MEASUREMENT
GO Gl GATE TIME PULSE
0 0 1 mS 50 kHz
1 0 4 mS 150 kHz
0 1 16 md 900 kHz
1 1 54 ms Crystal oscillator frequency

I/O port and general-purpose counter switching bits.
The functions of the following pins are switched by data.

Address DZH | |

(§?)| IF1 | i | |

{Note 1) Pin names in parentheses "(

|

SC I/0-7/5Cw Pl 1/O-8 / [Fnn
(1) (1) (I/0-5 / TFnu)
1 SCm 1 IFma

4] 1/0-7 4] I/0-8 (I/0-5)

/O-9/TFng
T2 1/0-61Fa
1 TFme
0 1/0-9 (1/0-6)

) apply to KIC9256P and KIC9256F.

(Note 2) Bits marked with (*1) cannot be set on KIC9256P and KIC9256F.
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@ Bits M7, M8 and M9 - M7 (#1) sets the state for pin I/O-7/SCm, M8 (M5) sefs the state
for pin I/O-81Fpq ; MI(M&}, for pin [/'O-9/1Fne

These operations are valid when bits SC, IF1 and IF2 are all set to 1.

L3B MSB

sawessvan| | | [ | ] | [ ] ] | |34|T>|?ﬁ85)|<%3)| | T T
| ! i

M7 | M& | M9 |PIN STATES (When bits SC, IFL and IF2 are all set to "1
{*) | {MB5) | (M86) SCm TFoa TFme
4] 0 0 Input pulled down

. Input pulled down
() | (%) 1 Input disabled Input enabled
(=) 1 0 Input enabled

Tnput pulled down

1 0 0 Tnput enabled Tnput pulled down

(Note 1) Bits marked with an asterisk "(*)" are don’t-care.
(Note 2) Bit names in parentheses "( }" apply to KIC9256P and KIC9256F.
(Note 3) Bits marked with (*1} carmot be set on KIC9256P and KICS256F.

@ Bits 0119 - The general-purpose counter results can be read in binary from bits {f0--{19
of the output register (D1H).
LSB MSB
Address D1H| 10 | f1 | 2 | 13 | 4 | 15 | 16 | £ | iG] | 19 |f10 |f11 |f12 |f13 |f14 |f16 | f16| f17| f18| 19 |OVER|EUSY| "o | g |
2° g

General-purpose counter data

© OVER and BUSY bitg = Detect the operating state of the general-purpose counter.

Address D1H MSB
|0VER|BUSY| gy | ey |

BIT DATA = "1” BIT DATA = "0"

General-purpose counter General-purpose counter
. . . General-purpose counter bus .
operation monitor bit purp v ended counting

General-purpose counter Counted value in general-

. . purpose counter 2 2%
overflow detection bit (Overflow state)

Counted value in general-
20
purpose counter £ 2% - 1

(Note) When using the general-purpose counter, before referring to the contents of
the general-purpose counter result bits (f0—~f£19), confirm that the BUSY hit
is "0" {counting is ended) and the OVER hit is "0" (general-purpose counter
data are normal),

@ START bit - When the data are set to “1”, the general-purpose counter is reset then
counting begins.
LSB MSB
sagessvan| | | | [ [ [ [ [ [ [ [ | | [ | [ [ [ [ [ | |
0 Counting continues uninterrupted.
1 Counting beging after general-purpose counter is reset.

1995. 6. 20 Revision No : 0 KELC 16/29
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2. General-purpose counter circiit configuration

The general-purpose counter section consgists of input amps, a gate time control circuit and a 20hit
binary counter.

land fo~fig OVER
= 1 |
TP >
20bit binary counter ‘Overﬂow detection‘

Fz

Cycle measurement Gate

pulze
SCmN | Gate time control circuit fxr

|
(CMOS input) I ‘ I T ' T
SC IF1 IF2 START fels} o1 BUSY
Fig. 5

3. General-purpose counter measurement timing.

End End
PERIDO PERIOD lJ
Ty Ty
START bit set to "1” | — START bit set to "1
PNy or SCy
[Fiyz
| |

BUSY BUSY
bit bit

1T |
Gate | | Gate
Binary Binary
counter counter
input input
Clock pulse to be measured Reference clock pulse
Frequency measurement timing chart Cycle measurement timing chart

0<T1£0.25(us), 0<T3=l (mS)

Fig. &

{(Note 1) IFpa and IFmp input have built-in amps. Data are input by capacitor coupling. FMy
and AMmy operate at low amplitude.

{(Note 2) SCm is configured for CMOS input, so input signals should be logic level.

1995. 6. 20 Revision No @ 0 KELC 17/29
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O GENERAL-PURPOSE I/O PORTS

These LSIs feature general-purpose output and I/O ports which are controlled through the serial ports.

INPUT/

OUTPUT FORM

KIC9256P, KICO256F

KIC9257P, KIC9257F

INPUT/QUTPUT
CONFIGURATION

Qutput ports

Dedicated : 3 ports
Maximum : 4 ports {1 port for | Dedicated @ 4 ports
CMOS output)

N channel open-drain
output

I/O ports

Maximum : 2 ports

Dedicated : 1 port,
Maximurm © 5 porfs

CMOS input/output

1. General-purpose output ports (OT-1~0T-4)

Pins OT-1~0T-4 are general-purpose dedicated output ports. They have such uses as control signal
output. They are configured for N charnel open-drain output and have an off withstanding voltage of

12V,

The data set in bhits O1~04 of the input register (D2H)
corresponding dedicated oufput port ping OT-1~0T-4. KIC8256P and KIC9256F do not have dedicated
output port OT-4, but setting the input register (D2H) CLK (04C) hit to "1” converts pin DO?2 into

output port OT-4 {configured for CMOS output).

The data set in bits O1~04 of the input register (D2H) can also be read from the DATA pins as
output register (D3H) serial data O1~O4.

@ KIC9257P and KIC9257F

LSB

are output I parallel from their

MSB

Address DRH

01 ] 0= | 03

04

PIN OUTPUT STATE
O1~04
OT-1~0T-4
0 High impedance
(N chamnel open drain output=off)
1 "L" level
{N channel open drain output=on)
1995, 6. 20 Revision No : 0 KELC 18/29
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@ KIC9256P and KICO256F

158 NSB
e | [ [ [ [ el [ L L L L L L fefefefe] T[] | |
\ \ |
o4C DO2/OT-4PIN O1~04 PIN OUTPUT STATE
D02 OT-1~0T-3 OT-4 (+1)
0 (phase comparator output) 0 High impedance "L" level
0OT-4 (N chammel open drain output = off) (+1)
! (general-purpose output port) 1 "L level "H" level
(N chamnel open drain output = on) (+1)
(Note 1) Bit names in parentheses “( )" apply to KIC9256F and KIC9256F.
(Note 2) (*1) indicates the output state when DOZ2/OT-4 pin is switched for use as OT—4
output pin {configured for CMOS output).
@ Output register -~~~ The data sef in bits 01~04 of the input register can be read as serial
data OL~04 from the output register (D3H).
LSH MSB
e | [ [ [ [ QL] Jefefefel [ [ ]]
Input
register
L3H MSB
v | | L L L LD L[] Jofefofe] [ [ ]|
reeher

1995, 6. 20
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2. General-purpose 170 ports (I/0-5~1/0-9)

pins [/O-5~1/0-9 are general-purpose I/O ports used for control signal input and output. They are
configured for CMOS input and output.
These I/0 ports are set for input or output using bits C5, C6 and M7~M9 of the input register (D2).
Setting bits C5, C6 and M7~M39 to "0" sets these ports for input. Data which are input in parallel from
I/O-5~1/0-9 are latched in the internal register on the ninth fall of the serial clock signal. These data
can then be read as serial data 15~19 from the DATA pins.
Setting bits Ch, C6 and M7~M9 to “1” sets these ports for output.
Data which are set in bits 05~09 of the input register {D2H) are output in parallel from their
corresponding general-purpose I/O port pins /O-5~1/0-9.

These operations are valid when bits SC, IF1, IF2 and CLK are all set to “0”,

@ KICI257P and KIC9257F

LEB

M3B

C5 | C6 | MY | MB | M9

Address DR o e | e | e (X\T) (*‘1) ¢+1) | ) | o)
\ I
C5, OB, PIN INPUT/QUTPUT STATE (When SC, IF1 and IF2 are “0”)
M7~M39 1/0-5~1/0-9
0 Input port
1 Output port

+ Sefting data for output ports

L5B MSB
sc [ 1F1 [ v | ok cs [ e [ u7 [ 8 | Mo o5 | o6 [ ov | o8 | oo
Address DRH * *
@ oo | o el el e (05} | toe)
]
\ j |
PIN QUTPUT STATE (When 3C, TFL and IF2 are "0
05~09
/0O-5~1/0-9
0 "7 level
1 H" level
{(Note 1) On KIC9257P and KIC9257F, pins I/O-7~1/0-9 also serve as general-purpose counter input
pins. Therefore, bits SC, TF1 and TF2 of the input register (D2H) must be set to "0" when
pins I/O-7~1/0-9 are used for I/O ports. Since pin IYO-5 also serves as the CLK pin, the
CLK bit of the input register (DZH) must be set to “0" when pin /O-5 is used as an
I/O port.
{(Note 2) Bit names in parentheses “( )" apply to KIC9256P and KIC9256F.
{(Note 3) Bits marked with {*1) cannot be set on KIC9256F and KIC9256F.
1995, 6. 20 Revision No : 0 KELC 20/29
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@ KICH256F and KICO256F

LSB MSH

TFL | 172 w8 | up
o | | | |l W] [ L[] I 1] Jeofel [ T 1 PP ][ []
|

]

M5, M5 PIN INPUT/OUTPUT STATE (When IF1 and IF2 are "0")
' L/0O-5 LO-8
Input port
1 Output port
- Setting data for oufput ports
LSB MEB
L | IF2 ME | M9 M8 | M9
Address DZH
e | o Q) | 48) (05) | (06)

]
|
PIN QUTPUT STATE (When IF1 and IF2 are "0")
/0-5 T/0-6
"L" level
1 "H" level

@ Qutput register -+ Data which are set m bits C5, C6 and M7~M39 of the input register (D2H)
can be read as serial data C5, C6 and M7~M9 from the output register (D3H)

L3B M5B

Co | C6 | M7 | MB | M®
Address D2H —-— [nput register
QAT | 1)) (1) | (u5)] (M6)

(111

C5 | C6 | MY | MB | M9
Add: D3H -— OQutput ist
ress 2| )| v | o] (e uiput register

Data which are mput in paralel from pins /O-5~I/0-9 can be read as serial data 15~19
from the output register (D2H).

LSB MSB

Address D3H L R N —=— Ionput register

) (2 [ (*2) | (15) ] @8)

S/ NN

\1/0-5 1/0-8 1/0-7 1/0-8 1/0-9

Input data

|

INFUT PORTS BIT DATA
{I/0-5~1/0-9) (15~19)
"L" level 0
"H" level 1

(Note 1) Bit names in parentheses "( )" apply to KIC9256P and KIC9256F,
(Note 2) Bits marked with (*1) carmot be set on KIC9256P and KIC9256F,
Data are "0 for bits marked with (#2) on KIC9255P and KICI256F,
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(Note 3) When pins I/O-5~1/0-9 are used for output, the data in 15~19 of the output
register (D3H) are undefined.

(Note 4) When power is tumed on, input register (D2H) I/O port control bits C5, C6 and
M7~M9 and output data bits O5~09 are set to "0".
{General-purpose I/Q ports are set as input ports. Pins which are used both as
general-purpose I/O ports and for general-purpose counter input are set for I/O

port input. The oufput state of general-purpose output ports is set fo high impedance
{N charmel open drain output=off).

(Note 5) On KIC9256P and KIC9235F, pins I/O-5 and I/O-6 also serve as general-purpose
counter input pins. Therefore, bits IF1 and IFZ2 of input register 2 must be set to "0
when these pins are used as I/Q ports.

A typical example of data setting for general-purpose counter and /O port use is shown below.

- KIC9256P and KIC9257F

LSB

MSB
Address D2H »Sag ’}Fi'”l w\IF]j:? ,,M; ,},vlﬁ y{%
x | |
PIN NAME 1/O-7/5Cm 1/O-8/TFma I/0-9TFme
Pin function /0-7 IFnn TFme
Pin input/ Input Input pulled
output state Output port enabled down

As shown above, the pins can be switched as necessary to enable use as an I/O port or
general-purpose counter.

1995, 6. 20 Revision No @ 0 KEE
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QO PHASE COMPARATOR

The phase comparator outputs the phase error after comparing the phase difference of the reference
frecquency signal supplied by the reference counter and the divided output from the programmable
counter. The frequencies and phase differences of these two signals are then equalized by passing them

through low-pass filters. These signals then control the VCOs.

The filter constants can be custormized for FM and AM bands since the signalg are output in parallel

from the phase comparator then pass through the two tristate buffer pins, DOL and DOZ.

Prograrmmable 8
counter output

Reference frequency signal

L,

Phasa

cormparator

I

The figures above show the DO output timing chart and a typical active low-pass filter circuit featuring

1
I
=1
!
L

[ I

1
1
L.;i
Low level

Floating

Fig. 8

DO Output Timing Chart

High level

o1

Doz

Standard

Tr1 :KTC1815

Trg IZSK24B(TDSHIBA)
or equivalent,

= M
x O

To Vpg varactor dicde

Typical low—pass filter constants
{FM band reference values)
©=0.33uF

Ri=10k0

Rp=8.2k0

R3=3300

RpL=10k0

Typical Active Low—Pass Filter Circuit

a Darlington connection between the FET and transistor.

The filter circuit shown above is just one example. Actual circuits should be designed based on the

band composition and the properties desired from the system.

Fig. 9

(Note) On KIC9256P and KIC9256F, pin DO2 can be switched for use as pin OT-4.
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O LOCK DETECTION BITS

The lock detection bits detect locked states in the PLL system. These systems have an unlock detection
bit (unlock bit) which is used to detect, using the reference frequency cycle, the phase difference
between the reference frequency and the divided output of the programmable counter.

These systems also have phase errar detection bits (bits PE1L~PE-3), which are capable of more precise
detection (£0.55u8~ £7.1515).

1. Unlock detection bit (UNLOCK)

This bhit detects, using the reference frequency cycle, the phase difference between the reference
frequency and the divided output of the programmable counter. When there is no lock, that is, when
the reference frequency and the divided output of the programmable counter are not the same, unlock
F/F is set.

Unlock F/F is reset every time the input register (D2H) unlock reset bit (RESET) is set to "1%.
After unlock F/F has been reset in this way, locked state can be detected by checking the unlock
detection hit {(UNLOCK) of the output register (D3H). After unlock F/F has been reset, the unlock
detection bit must be checked after a time Interval exceeding that of the reference frequency cycle
has elapsed. This is because the reference frequency cycle inputs the lock detection strobe to unlock
F/F,

If the time inferval is short, the correct locked state cannot be detected. Therefore, the output
register {D3H) has a lock enable bit (ENABLE). This bit is reset every time the input register
{DZH) reset hit is sef to 1", and set to "1” through the lock defection timing. That is, the locked
state is correctly detected when the lock enable bit (ENABLE) is 717

Reference frequency f | | | | |

DO output -+ =

| |
Programmable f | | | | | | | | | |
counter output | I
: : : }ﬁ”H" level
| |
| | High impedance I
| |

|
|

|

|

|

|

|

|

|

I

1

Phase comparator |

—~
|
|
|
|
Lock detection strobe (h

Unlock is reset \ \
(RESET)

Unlock F/F 7 'y N N
{UNLOCK) (IH) g

Lock enable

(ENABLE)

Phase error detection

|

1
Counts phase difference.

Fig. 10
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L3SB MEB

Address D2H RESET Input register

‘ T— Setting data to "1” resets unlock detection bit and lock emable bit.

LSBl l MSB
Address D3H E];I\i;_ ngK Qutput register
\
l ;
1 PLL lock detection enabled 1 PLL in unlocked state ()
o | FLL lock detection in 0 | PLL in locked state
waiting state

(Note) The asterisk "(*)" indicates an error state of over 180° phase difference relative to the reference
frequency.

2. Phase error detection bits (PE1~PE3)

The unlock bit detects, using the reference frequency cycle, the phase difference between the reference
frequency and the divided output of the programmable counter. The phase error detection bits (bits PEL
~PE3) are capable of precise phage error detection of 055~ x£7.15¢s using the reference frequency
cycle. (If the UNLOCK bit is set to “1” and the phase difference relative to the reference frequency is
over 180° , bits PEl~PE3 cannot correctly detect the phase error. Therefore, bits PE1~PE3 are
normally used when the UNLOCK hit is set to "0".) Bits PE1~PE3 detect phase error normally when
the phase difference is -180° ~ 1807 relative to the reference frequency cycle.

L3B MSB
Address D3H PE1|PE2 | PE3 Output register
PEl | PEZ | PE3 PHASE ERROR (PE)

PE< +0.55¢3
+055u5s PE< £1.5515
+1.65u5s PE< 227505
2058 PE< 2385015
+385u5s PE< 249505
49505 PE< 26,0545
£6.0505< PE<£7.1543
7155 PE

— | = =S| 2
— | oo | = ||| 2
— | ol r o | = | D)= | D

The phase error data can be read from the output register (D3H) as serial data PE1~PE3.
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Following is a typical lock detection operation. It shows the operation flow from locked state to frequency
change with a phase error greater than *4.9545 and less than =6.054S.

‘ Frequenecy change

|
r

‘ WAIT ‘

Phase error detection
start
Rezet bit « 1

WAIT

Time interval exceeding that of

reference frequency cycle

NO

YES

NO (UNLOCK)

UNLOCK bit=0 7

Check phase error
detection bits PE1, PEZ
and PE3

PE1=1, FEZ=0. PE3=1 ?

Phase error=greater than +4.95ys and
less than +6.05us

Fig. 11
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O OTHER CONTROL BITS
1. CLK(O4C) and Co(XT) hits -+ Control bits which switch the function for the I/0-5/CLK pin on
KIC9257P and KIC9257F and the OT4-/DO2 pin on KIC9255P and
KIC9256F,
(D On KIC9257P and KICI257F, the CLK bit controls switching of the I/0-5 pin and CLK Pin.

» When bits RO~R3 of the input register (DOH) are all sef to "1” (standby mode)

L3B MSB
CLK c5
Address DEH (04@ (XT)
l !
CRYSTAL OSCILLATOR
CLK | Cb I/O-5/CLK PIN STATE CIRCUIT STATE

§] 0 Input port
/0 port Oscillator circuit off

0 1 Output port

1 0 Systemn clock off
CLK output (CLK at "L" level) Oscillator circuit on

1 1 System clock output (+)

- When one of bits RO~R3 of the input register (DOH) is set to "0” {(not standby mode)

LB MSB

CLK o5

Address D2H (04C) (XT)
lé |

1
CRYSTAL OSCILLATOR
CLK | Cb T/0-5/CLK PIN STATE CIRCUIT STATE
Input port
/O port
Output port

Oscillator circuit on

CLK output | System clock output (+)

—_ =D | D

—_ D =D

{(Note 1) The system clock output marked with an asterisk "(*)" refers to output of the
crystal oscillator frequencies listed below.

CRYSTAL OSCILLATOR SYSTEM CLOCK o
(MHz) (kHz) DUTY o)
10.8
72 800
50
3.6
45 750

(Note 2) Bit names in parentheses "( )" apply to KIC9256P and KIC9256F,

1995, 6. 20 Revision No @ 0 KEE 27/29



KIC9256P/F, KIC9257P/F

@ On KIC9256P and KIC9256F, the 04C hit controls switching of the DOZ pin and OT-4 pin.
- When bits RO~R3 of the input register (DOH) are all set to "1” (standby mode)

LSB MSB

CLK chH
(04€) (XT)

T |

04C | XT DO2/OT-4 PIN STATE

Address D2H

CRYSTAL OSCILLATOR
CIRCUIT STATE

Oscillator circuit off

0 0
DO2 output - —
0 1 Ogcillator circuit on
1 0 Oscillator circuit off
OT-4 output N .
1 1 Oscillator circuit on

+ When one of bits RO~R3 of the input register (DOH) is set to 07 {not standby mode)

LSB MEB

CLE c5
(04€) (xT)

e |

04C | XT DO2/OT-4 PIN STATE

Address DZH

CRYSTAL OSCILLATOR
CIRCUIT STATE

DO2 output

Oscillator circuit on

OT-4 output

—_ = DD
— O | =D

2. DOHZ bit -+ Controls the DO2 pin output state.
LSB MSB

Address DZH DOHZ

DOZ output In normal operation
{phase comparison error cufput)
1 DOZ output fixed at high impedance

3. TEST bit - Data should normally be set to “07.
LSB MSB

Address D2ZH TEST
Ep

(Note) Bit names in parentheses “( )" apply to KIC9256P and KIC9256F.
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AMmy (LF) Frequency Characteristics

FMiy Frequency Characteristics

_ il - _ T 1]
5 L4l T T o144 [ [ 1] [ 1
oo 500 S 500
é 200 \E 200
E 100 d 106
E 71 = IS
= 20 a = 20 ™~ =]
E B
= E 3
= =
= 2 = 2
1 1
0102 05 1 2 5 10 20 50 100 0 40 80 120 160 200
INPUT FREQUENCY (MHz) INPUT FREQUENCY (MHz)
% i FMyy: FM
{Note) 220 Operating Guarantee Range {Note) IN H | gperating Guarantee Range
(Vpp=4.5~5.5V, Ta=-40~B85C) (Vpp =4.5~5.5V, Ta=—40~85C)
Standard Characteristi + Five FMp
— andar araciteristics m
(Vpp=5V, Ta=257C) Standard Characteristics (Vpp=9V, Ta=2%'C)
AMyy (HF) Frequency Characteristics I[Fiy  Frequency Characteristics
. I . N
2 1414 1T 51414 I I B A
o 500 sF 500
EIL 200 E 200
: .
= g
= 20 L H ~ 20 N =]
= u :
= — = N S i
= 2 = 2
1 1
0.1 02 05 1 2 5 10 20 40 100 g.03 0.102 051 2 5 15 50

{Note) [ZZZ] oOperating Guarantee Range

INPUT FREQUENCY (MHz) INPUT FREQUENCY (MHz)

(Note) [ZZZ] oOperating Cuarantee Range

(Vpp=4.5~ 5.5V, Ta=—40~85C) (Vpp=4.5~5.5V, Ta=—40~85C)

—— Standard Characteristies —— Standard Characteristics

(Vpp=5V, Ta=25C) {(Vpp =5V, Ta=25C)
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