Silan
Microelectronics

PLL FOR DIGITAL TUNING SYSTEM
DESCRIPTION

The SC9257 is phase-locked loop (PLL) LSlIs for digital tuning
systems (DTS) with built in 2 modulus prescalers.

The LSIs are used to configure high-performance digital tuning
systems, such as radio/cassette players. They allow high-performance
AM/FM tuners to be implemented easily

FEATURES

* Available in DIP20, SOP20 packages.
* High speed programmable dividers.

— FMIN: 30to 150 MHz .......... (with 2 modulus prescaler)
— AMIN: 0.5 to 40 MHz ....... ( with 2 modulus prescaler or direct
dividing )

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

* Uses 3.6MHz, 4.5MHz, 7.2MHz or 10.8MHz crystal oscillators

* Has 15 reference FM and AM frequencies : 0.5K, 1K, 2.5K, 3K,
3.125K, 3.90625K, 5K, 6.25K, 7.8125K, 9K, 10K, 12.5K, 25K,
50K, 100K ( When using 4.5MHz crystal)

* Has an intermediate frequency (IF) measurement counter.

SC9257

DIP-20-300-2.54

SOP-20-300-1.27

* Turns off FM, AM and IF amps

when Standby mode function

* Serial data input and interface
(CE,CK,DA).
* Supply voltage : 4.5 to 5.5V

ORDERING INFORMATION

* Numerous general-purpose /O pins for such uses as peripheral Device Package
circuit control. SC9257 DIP-20-300-2.54
* Has 4 output ports that are open drain. SC9257S SOP-20-300-1.27
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ABSOLUTE MAXIMUM RATINGS (Tamb=25°C)

Parameter Symbol Rating Unit
Supply Voltage \Yele -0.3~6.0 \
Input Voltage VIN -0.3~VbD+0.3 \
N-ch Open-Drain Off
withstanding Voltage VorF 13 v
Power Dissipation PD 300(200) mw
Operating Temperature TOPR -40~85 °C
Storage Temperature TsTG -65~150 °C

ELECTRICAL CHARACTERISTICS (unless otherwise specified, Tamb= -40~85°C, VDD=4.5~5.58V.)

Parameter Symbol Test Condition Min. Typ. Max. Unit
Operatin Power  Suppl PLL operation
P g PP VDD1 P . 3.5 4.2 5.5 \%
Voltage (normal operating)
Operating  Power  Supply VDD=5.0V, XIN=10.8MHz,
IDD1 -- 8 15 mA
Current FMIN=150MHz
Stand-by mode
Crystal Oscillation Frequency PLL OFF
VDD2 . o 4.0 5.0 5.5 \%
Supply Voltage (Operating crystal oscillation)
Operating  Power  Supply VDD=5.0V, XIN =7.2MHz
IDD2 -- 0.81 1.50 mA
Current PLL OFF

Operating  Power  Supply
c ) IDD3 VDD=5.0V, XIN stop, PLL OFF -- 140 280 mA
urren

Operating frequency range

Connect crystal resonator to

Crystal Oscillation Frequency fXIN . 3.6 ~ 10.8 MHz
XIN-X0uUT terminal
FMIN (FMH, FML) fFM FMH, FML mode, VIN=0.2Vp-p 30 ~ 150 MHz
FMIN (FML) fEML FML mode, VIN=0.3Vp-p 30 ~ 150 MHz
AMIN (HF) fHF HF mode, VIN=0.2Vp-p 1 ~ 50 MHz
AMIN (LF) fLF LF mode, VIN=0.2Vp-p 0.8 ~ 50 MHz
IFIN1, IFIN2 fiF VIN=0.2Vp-p 1.0 ~ 30 MHz
SCIN fsc VIH=0.7VDD, VIL=0.3VDD, B _ 100 KHz

square wave input.

Operating input amplitude range

FMIN (FMH, FML) VEM FMH, FML mode, 0.0 _ VDD-05 | Vp-p
fiN=30~130MHz

FMIN (FML) VFML | FML mode, fiN=30~150MHz 0.3 ~ VbDp-0.5 | Vp-p

AMIN (HF) VHF HF mode, fiIN=1~40MHz 0.2 ~ Vbp-0.5 | Vp-p

AMIN (LF) VLF LF mode, fiN=0.5~20MHz 0.2 ~ Vbp-0.5 | Vp-p

IFIN1, IFIN2 VIF FIN=0.1~15MHz 0.2 ~ VbD-0.5 | Vp-p
(To be continued)
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(Continued)
Parameter Symbol Test Condition | Min. | Typ. | Max. | Unit
OT1~0T4 N-ch open drain
Output Current ‘ “L” level loLl VoL=5.0V 30.0 60.0 -- mA
OFF-leak Current IOEF VIN=5V -- 1.0 mA
1/O-5~1/0-9, SCIN
Input Voltage “H” level VIH1 0.7VDD ~ VDD v
“L” level ViL1 0 ~ 0.3VDD
Input Current “H” level IIH VIH=5V -- -- 1.0 A
“L” level liL ViL=0V -- -- -1.0
Output Current “H” level IOH4 VOH=4.0V (expect SCIN) -10.0 -24.0 -- A
“L” level loL4 VoL=1.0V (expect SCIN) 5.0 13.0 --
CE, CK, DA
Input Voltage “H” level VIH2 0.7VDD ~ VDD v
“L” level ViL2 0 ~ 0.4VDD
Input Current “H” level IIH VIH=5V -- -- 1.0 A
“L” level liL ViL=0V -- -- -1.0
Output Current “H” level IOH5 VOH=4.0V (DA) -1.0 -3.0 -- A
“L” level loLs | VoL=1.0V (DA) 1.0 3.0 -
PD1, PD2
Input Current “H” level I0H3 VOoH=4.0V -2.0 -10.0 -- A
“L” level loLs VoL=1.0V 2.0 5.0 --
Tri-State Lead Current ITL VTLH=5V, VTLL=0V -- -- +1.0 mA
XOUT
Output Current “H” level I0H2 VoH=4.0V -0.1 -1.1 -- A
“L” level loL2 VoL=1.0V 0.1 1.1 --
Input feedback resistance
Input Feedback “H” level FMIN, AMIN, IFIN
Resistance RiL (Tamb=25°C) 330 700 1400 kw
“L” level Rf2 XIN-XOUT (Tamb=25°C) 500 1900 4000
PIN CONFIGURATION
XIN (1) (20) PD2
xouT (2) (19 PD1
ce (3) 1/O-7/SCiny
cKk (@) /O - 8/1Fin
DA /O - 9/Fine
OT-1 (19 GND
oT-2 (14 FMn
oT-3 (8) (13 AM
ot4 (9) (12 vop
110 - 5/CLK (10) 110-6
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PIN DESCRIPTION

Pin No. Pin name Description
1 XIN For reference frequency and internal clock generation. Connects 3.6MHz,
2 XOUT 4.5MHz, 7.2MHz or 10.8MHz crystal oscillator
3 CE
4 CK Serial I/O ports. These pins transfer data to and from the controller
5 DA
6 0oT-1
. R N channel open drain port pins.
The output states are determined by O1 to O4 bits in the serial data.
8 oT3 All output ports are set to the OFF state when the power is turned on
9 oT-4
10 1/O-5/CLK CMOS structure allows free use of these ports for input or output. Ports are
set for input when the power is turned on, 1/0-5 can be switched for use as a
11 1/0-6 system clock output pin.
13 AMIN Oscillator input for AM .
14 FMIN Oscillator input for AM .
16 1/0-9/IFIN2 1/0 port input/output pins. Can be switched for use as IF counter input pins.
17 1/0-8/IFIN1 Pins are set for input when power is turned on.
/0O port. It can be switched for use as signal input pin to measure low-
18 1/0-7/SCIN
frequency signal cycles. (note) This pin is set for input when power on.
19 PD1 These pins are for PLL charge pump output. PD1 and PD2 are output in
20 PD2/0T-4 parallel.
15 GND
Power supply pins (VDD = 4.5t0 5.5 V)
12 VDD

FUNCTION DESCRIPTION

Serial I/0 ports

SC9257 has set two 24 bits input registers and two 24 bits output registers. These registers are transferred
through the serial ports (DA, CK, CE). Each serial transfer consists of a total of 32 bits, with 8 address bits and 24

data bits.

Each register has the only 8 bits address, we can select the register by the 8 bits address, the following table is

the address assignment for each register:

Register Address Contents of 24 bits No. of bit
Input Control the data input (serial input
p. DOH put ( put 24
register 1
Input Control the data input (serial input
p. D2H put ( put 24
register 2
Output Data output (serial output
.p D1H put ( put 24
register 1
Output Data output (serial output
.p D3H put ( put 24
register 2
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Register assignments

Address=DOH
LSB | | | | | LsB |
| PO | P1 | P2 | P3 | P4 | P5 | P6 | P7 | P8 | P9 |P10| P11 | P12 | P13 | P14 | P15| RO | Rl | R2 | R3 | FM |MODE|OSC1|OSC2|
2 e N —
o Programmable counter data Reference
3 frequency Programmable  Crystal
z code data counter oscillator
é_ mode selection bits
Address=D2H
(*2)
| G0 | G1 | SC | IF1 | IF2 |CLK |DOHZ|RESET|START|TEST| C5 | C6 | M7 | M8 | M9 | 01 | 02 | 03 | 04 | 05 | 06 [ O7 | 08 | 09 |
- Gate “N\— 110 port - CbL:( RE;ET TE? \- Also used as Output port output data [
- i i i
time general-
and general-purpose
select counter switching bits DO_H z START purpose
bit bit counter input
selection bits
1/0 port control
Address=D1H
LSB
| f0 | fl | f2 | f3 | f4 | 5 | f6 | f7 | f8 | f9 | f10 | f11 | f12 | f13 | f14 | f15 | f16 | f17 | f18 | f19 |OVER|BUSY| "0" | 0" |
E General-purpose counter data Not —
é, used
=]
g
Address=D3H
ENA-| U PE1 [ PE2 | PE3 | "0" | "0" | "0" [ "0" | "0" [ C5 | C6 [ M7 | M8 | M9 [ O1 | ©O2 | O3 | O4 | I5 16 17 18 19
BLE | LOCK
\—  Lock detection data —"——— Notused —————"— 10 port control data —N— Output data —_N Input data —

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

Address=DOH
LSB | | | | | msg |

(D | L [ (D)D) | (D) D] D) [ D] D () | D (*l)| 1 | 1 | 1 | 1 | 1 | 1 | 0 | 0 |

() | () [ (D

Input registers

Address=D2H

Lodefofefofofofefofofofofefefofofofefefofefofe]e]

Note: 1. Data are undefined.
2. Set data to “0” for test bit.
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Serial transfer format
The serial transfer format consists of 32 bits: 8 bits address and 24 bits data, the four registers address are

DOH~D3H .
Start End

- E‘ E._._._._._._._._.__.:L:E___ t§ 7
1 < H H

.

! §k90locksignalfall
«  JguUUUUUUUuy
8

M®™o o010 1 1

DA 5 Y 0]

[«—— 8 address bits ~ —><— 24 data bits —
(24bit register)

Fig.1

- Serial data transfer
When the serial transfer interface in the idle state, the CE, CK, DA pin lines are set to high level. The CE is
used for control the transfer start and end; DA is the transfer data consisted of 8 bits address and 2 bits data;
the CK is the sync clock signal. When the CE signal is at low level, the falling edge of the CK initiates serial data,
and then begin the transform; when CE signal is at low level and the CK is at high level, the transfer ends.
During the transferring, when the CE signal is at low level, the CK signal is no more than 8 falls.
After begin to transfer, it is effective for the sending side to produce output in sync with the CK signal fall , and
the receiving side receives the serial data as valid data when the CK signal rises.
When output the serial data, set the serial data output to high impedance after 8 bits address register output,
so that it can receive serial data from the output registers.
Data reception subsequently continues until the period signal becomes “L” level; data transfer ends just
before the period signal rises. Therefore, the data pin must have an open-drain or tristate interface.
Note: 1. when power is turned on, some bits of the register have undefined states. To set internal circuit states,
execute a dummy data transfer before performing regular data transfer.
2. times t1~t8 have the following value:
t131.0ns
t231.0ns
t320.3n%
t430.3ns
t520.3ns
162 1.0ns
t731.0ns
t820.3ns
3. Asterisks represent numbers taken from addresses, as in D*H.
Crystal oscillator pins (XIN, XOUT)
As fig.2 shows, connect two capacitors at the XIN, XOUT pin, and connect a crystal oscillator between two
capacitors to generate the clock necessary for internal operation. The oscillate frequency of 3.6MHz, 4.5MHz,
7.2MHz or 10.8MHz can be selected through the OSC1 and OSC2 bit.

HANGZHOU SILAN MICROELECTRONICS CO.,LTD REV:1.1 2005.03.28
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0 0 3.6MHz
1 0 4.5MHz
0 1 7.2MHz
1 1 10.8MHz
-

() ()
XIN}{ %XOUT
cI X'tal T C  C=30pF Typ.

Fig.2

Note: set to 3.6MHz (OSC1="0" and OSC2="0") when power is turned on. The crystal is not oscillating at this
time because the system is in standby mode.

Reference frequency generator
The reference frequency generator consists of crystal oscillator and counter. Where the crystal oscillator
frequency of 3.6MHZ, 7.2MHZ or 10.8MHZ can be selected, and can generate 15 reference frequencies at most.
Set the reference frequency through the internal registers RO~R3.

REFERENCE REFERENCE
RO|R1|R2|R3 FREQUENCY RO|R1|R2|R3 FREQUENCY
0O|0|0]|O 0.5 KHz 0|00 1 *7.8125 KHz
11010]|O0 1 KHz 110101 9 KHz
0O|1]0]0 2.5 KHz O|1]0]1 10 KHz
1(10]O0 3 KHz 111101 12.5 KHz
0O|0|1]0 3.125 KHz oO|0|1]1 25 KHz
10| 1] 0| *3.90654 KHz 110111 50 KHz
oO|1(1]0 5 KHz o|1]1]1 100 KHz
1(11]0 6.25 KHz 1|1 | 1] 1 | Standby mode (*1

Note:
1. At the 15 reference frequencies marked with an asterisk “*"can only be generated with a 4.5MHZ crystal
oscillator, other crystal oscillator only can generate 13 reference frequencies.
2. Standby mode
Standby mode occurs when bits RO,R1,R2,and R3 are all set to “1".In standby mode, the programmable
counter stops, and FM, AM and IFIN are set to “amp off” state, and the PD pin output high impedance, This
saves current consumption when the radio is turned off.
During standby mode, the 1/O ports (//O-5~I/0-9) and output ports (OT1~OT4) can be controlled and the
crystal oscillator can be turned on and off.
3. The system is set to standby mode when power is turned on. At this time, the crystal oscillator is not oscillating
and the 1/O ports are set to input mode.

Programmable counter
The programmable counter section consists of a 1/2 prescaler, a 2 modulus prescalers and a 4bit +12bit
programmable binary counter.
1. Setting programmable counter
The programmable counter consists of 16 bits of divisor data and 2 bits select data(FM, MODE).

HANGZHOU SILAN MICROELECTRONICS CO.,LTD REV:1.1 2005.03.28
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(1) Setting dividing mode
the dividing mode have 4 mode can be selected, the FM and MODE bits are used to set the divide mode:.

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 AMIN
HF 0 1 SWH 1~ 40MHz n

Pulse swallow mode 30 ~ 130MHz
FMc 1100 FM 30 ~ 150MHz

FMIN
1/2 + pulse swallow
1 FM ~ 2

FMH 1 mode 30 ~ 130MHz n

(2) Setting divisor
The divisor for the programmable counter is set as binary data in bits PO~P15.

- Pulse swallow mode (16 bits)

LSB MSB
Address DOH | PO | P1 | P2 | P3 | P4 | P5 | P6 | P7 | P8 | P9 |P10|P11|P12|P13|P14|P15| | | | | | | | |
2 > o5

Divisor setting range (pulse swallow mode):n=210H~FFFH (528~65535)

(Note) In the 1/2+pulse swallow mode, the actual divisor is 2*n.

- Direct dividing mode (12 bits)

LSB MSB
Address DOH POY PL P2} P3| P4 | P5 | P6 | P7 | P8 | P9 |P10|P11|P12|P13|P14|P15| | | | | | | | |
20 » 211
Don't care

In this dividing mode, P4~P15 are available, p4 is the LSB, and data PO~P3 don't care.
Divisor setting range (direct dividing mode):n=10H~FFFH(16~4095)

2. Prescaler and programmable counter circuit configuration

? PSC P0O-P3
17
y—b{ 4bit swallow counter I—
A

Preset

FMin O |'> 12 [EMH 2 modulus

prescaler I
|_° 12bit programmable counter —— To phase
7y comparator

FM,MODE

FML

AMy O——> HE

P4-P15

Prescaler section

Fig.3

In the above figure: in FMH mode, the FM signal goes through high speed 1/2 divider, then enters the 2
modulus prescaler, 4 bits swallow counter and 12 bits programmable counter; in the FML and HF mode, FM
and Am signal enter the 2 modulus prescaler, 4 bits swallow counter and 12 bits programmable counter
directly; in the HL mode, AM signal enter the 12 bits programmable counter. Whatever selecting which mode,
after divided, all the signal enter phase comparator.

FM and AM signal is coupling through the external capacitor, and amplify it by internal amplifier, so FM and
AM only need low amplitude input.

HANGZHOU SILAN MICROELECTRONICS CO.,LTD REV:1.1 2005.03.28
Http: www.silan.com.cn Page 8 of 19



Silan

Microelectronics SC9257

IF counter
SC9257 built-in 20 bits IF counter. It is used for counting AM/FM IF frequency and measure cycle for some low
frequency signal.

1. IF counter control bits
(1) Bits GO and G1 ... Used for selecting the IF counter gate time.

CYCLE MEASUREMENT
GO | G1 |GATE TIME PULSE
0| O ims 50 KHz
110 4ms 150 KHz
0|1 16ms 900 KHz
111 64ms Crystal oscillator frequency

(2) Bits SC,IF1 and IF2 ...I/O port and IF counter switching bits.
(*) The functions of the following pins are switched by data.

sc | Io-7isC,, IF1 | VO-BIFy, IF2 | 10-91F,,
1 SC,y 1 SC,, 1 1o
0 1/0-7 0 1/0-8 0 1/0-9

(3) when the bits SC, IF1 and IF2 are all set to 1, bit M7, M8 and M9 ... M7 sets the state for pin I/O-7/SCIN,
M8 sets the state for pin I/O-8/IFIN1; M9, for pin I/O-9/IFIN2.

M7 M8 MO PIN STATES (When bits sc, IF1 and IF2 are all set to "1")
SC|N IFINl |F|N2
0 0 0 INPUT pulled down
) INPUT pulled down
®*) *) 1 INPUT disabled INPUT enabled
™*) 1 0 INPUT enabled
INPUT pulled down
1 0 0 INPUT enabled INPUT pulled down

Note: Bits marked with an asterisk “(*)” are don't care
(4) Bits f0~f19...The IF counter results can be read in binary from bits f0~f9 of the output register (D1H).

LsB MSB
ndvressoin |0 [ |e|u]n]6|r]6]n]no|n|na|nsnns|ns|nr|ns|neoveras o | o]
20 ; 219

General-purpose counter data

(5) OVER and BUSY bits...Detect the operating state of the IF counter.

BIT DATA="1" BIT DATA ="0"

Busy IF counter busy IF counter ended counting

Counted value in IF
Over counter= 220
(Overflow state)

Counted value in IF
counter= 220-1

Note: When using the IF counter, before referring to the contents of the IF counter result bit (fO~f9), confirm that
the busy bit is “0” and the OVER bit is “0".
(6) START bit...used for reset the IF counter
START = 0: reset unavailable
START = 1: reset available, IF counter begin to counting.

HANGZHOU SILAN MICROELECTRONICS CO.,LTD REV:1.1 2005.03.28
Http: www.silan.com.cn Page 9 of 19



Silan

Microelectronics SC9257

2. IF counter circuit configuration
The general-purpose counter section consists of input amps, a gate time controls circuit and a 20 bit binary

counter.
Amp f0-f19 OVER
”: (\ R
INL Y |
’_“ [ 20bit binary counter | Overflow detection |
IFy, O—>
Cycle measurement Gate
SCy O pulse »  Gate time control circuit fxr
(CMOS input) T T T T T T
SC IF1 |F2 START GO G1 BUSY
Av
Fig.4

3. General-purpose counter measurement timing

" 7

Tl T1
—*4— —)t(—
—— START bitsetto "1" —

n

TART bit set to "1"

IFin1 OR
IFiN2 SCIN
I
BUSY J BUSY
bit bit
T2 — E— —
e
Gate
Gate
Binary ! ! ) l !
counter Binary
input counter
| | input | |
' |
Clock pulse to be measured Reference clock pulse
Frequency measurement timing chart Cycle measurement timing chart

0<T1£0.25(ns), 0<T2 £1 (Ms)

Note: 1. IFIN1 and IFIN2 input have built-in amps. Data are input by capacitor coupling. FMIN and AMIN operate
at low amplitude.
2. SCIN is configured for CMOS input, so input signals should be logic level.

General-purpose I/O ports
The output port and I/O port are controlled and set by the input register.

Input/output form port Input/output configuration

Output port Dedicated: 4 ports N channel open-drain output

Dedicated: 1 port, )
1/0 ports ) CMOS input/output
Maximum: 5 ports

HANGZHOU SILAN MICROELECTRONICS CO.,LTD REV:1.1 2005.03.28
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1. General-purpose output ports (OT-1~0T-4)

Pins OT-1~OT-4 are N-channel open-drain output ports, used to control signal output. They have an off
withstanding voltage of 12V. The output data of OT1~OT4 depend on the corresponding registers O1~04
(see table 1). The data in bits 01~04 also can be read from the DA pin as output register serial data O1~04.
(1) O1~04 control the output state of OT1~OT4 pins

PIN OUTPUT STATE
01~04

OT-1~0T-4

0 High impedance
(N channel open drain output =off)

"L" level
(N channel open drain output =on)

(2) The data set in bits O1~04 of the input register can read as serial data O1~04 from the output register.

routrser "7 T T T [ [ [ [ [ Jotfodfoslo] T[T h
owpairegsin [* T[T [ [ [ [ [ [ [ Jolorosfol [ [ 11

2. General-purpose I/O ports (I/O-5~1/0-9)

Pins 1/0O-5~ 1/0-9 are general-purpose 1/O ports used for control signal input and output. They are configured
for CMOS input and output.

1/05~ 1/09 are set by C5, C6 and M7~M9 of the input register:

When the bits C5, C6 and M7~M9 are “0", set these ports for input; the data in these port can latch at the
output register, and as serial data read 15~19 from DA pin.

When the bits C5, C6 and M7~M9 are “1", set these ports for output; the data at input register O5~09
through pin 1/0-5~1/09 output in parallel. If O5~09 is “0”, the 1/05~1/09 output low level in parallel; if 0O5~09 is
“1", the 1/05~1/09 output high level in parallel.

In the SC9257, pin 1/07~1/09 also as IF counter input pins, pin /05 as CLK pin, so when bits SC, IF1, IF2
and CLK are all set to “0”, above operation are valid.

Besides, bits C5, C6 and M7~M9 of the input register can be read as serial data C5, C6 and M7~M9 from
the output register.

Data which are input in parallel from pins 1/0 -5~I/0-9 can be read as serial data 15~19 from the output
register (D3H)

LSB MSB
asaseozn | T T T T T T T T T eoleeaimiel T T T T T T T o rouessr
LsSB Yy vV V. V'VY MSB
asossoon | T T T T T T T T T ool T T T T T TTT - cumrepaer
HANGZHOU SILAN MICROELECTRONICS CO.,LTD REV:1.1 2005.03.28

Http: www.silan.com.cn Page 11 of 19



Silan

Microelectronics SC9257

LSB MSB
S I I I 3 [ A D T

AVAN NN

/0-5 1/0-6 1/0-7 1/0-8 1/0-9

Input data
INPUT PORTS BIT DATA
(1/0-5 ~ 1/10-9) (15-19)
"L" level 0
"H" level 1

Note: 1. When pins I1/0-5~1/0-9 are used for output, the data in I15~19 of the output register(D3H) are undefined..

2.When power is turned on, input register (D2H) I/O port controls bits C5, C6 and M7~M9 and output data

bits O5~09 are set to “0". General-purpose /O ports are set as input ports. Pins which are used both as

general-purpose 1/O ports and for general-purpose counter input set for I/O port input. The output state of
general-purpose output ports is set to high impedance (N channel open drain output =off).

Phase comparator

The phase comparator is used for comparing the phase difference of the reference frequency signal and
dividing output signal. The frequencies and phase differences of these two signals are then equalized by passing
them through low-pass filters. The filter constants can be customized for FM and AM bands since the signals are
output in parallel from the phase comparator then pass through the two tristate buffer pins, PD1 and PD2.

LPF

£ Fref PD1
—= =R Charge pmp FM VCO
T
Phase
, Voo comparator L P2 LPF
! +N Charge pmp AM VCO
Fig.5

To VCO varactor diode

Typical low-pass filter constants
(FM band reference values)

’ )
PD—=§ e —— o ___ | I>_\§____

|

L . High level C=0.33uF
) floating Standard R1=10KQ
Low level Tr1:2SC1815 R2=8.2K Q
. Tr2:28K246 R3=330¢
PD Output Timing Chart RL=10KQ
Typical Active Low-Pass Filter Circuit
Fig.6 Fig.7

The figures above show the PD output timing chart and a typical active low-pass filter circuit featuring 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.
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Lock detection bits
The lock detection bits detect locked states in the PLL system. These systems also have phase error detection
bits ( bits PE1~PE3), which are capable of more precise detection (+0.55n8~+7.15ns).

1. Unlock detection bit (UNLOCK)

This bit 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 detected by checking the unlock detection bit (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 interval 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 (D2H) reset bit is set to “1”, and set to “1” through the lock detection
timing. That is, the locked state is correctly detected when the lock enable bit (ENABLE) is “1”.

Reference frequency _k | | | | | I_

Programmable ‘_l —|__|_| |_| |_]

counter output !

e— "H" level

i
i
DOoutput ~— == = F---- j ............................

XL level

Phase comparator —l dxl Ci)\ |_| & T |_| o

A7

A
i
A
g

Lock detection strobe

e
\
0

Unlock is reset (RESET)

Q|

o o
cl
Wy 9

Unlock F/F (UNLOCK) — =

o)
A

Lock enable (ENABLE) | L L L L

Phase error detection ////////////////////////////////////////////////////////////////

| !
Counts phase difference.

Fig.8
LSB MSB

nadresso | | | [ [ [ [ Jeese] J I PP I T TT ] ][ fe mpuregiser

T—Setting data to "1" resets unlock detection bit and lock enable bit.

LSB MSB
Address D3H Ii“té'ILSlSKI [T TPl e oupureser
, !
1 PLL lock detection enabled 1 PLL in unlocked state(*)
0 PLL lock detection in waiting 0 PLL in locked state
state

Note: The asterisk (*) indicates an error state of over 180° phase difference relative to the reference frequency
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2. Phase error detection bits (PE1~PE3)

Phase error detection bits are the phase difference between the reference frequency and the divided output
of the programmable counter. When the UNLOCK hit is set t0"0”, the phase error detection bits (bits PE1~PE3)
are capable of precise phase error detection of +0.55nms~+7.15ns; when the UNLOCK bit is set t0"0", the
phase difference relative to the reference frequency is over 180°, bits PE1~PE3 cannot correctly detect the
phase error.

Phase detection bits are output through register PE1~PE3. See the following table:

PE1 | PE2 | PE3 PHASE ERROR (PE)
o] o] o PE<#0.55) s
o | o 1 +0.554 s = PE<%1.654 s
0 1] o0 +1.65) s= PE<#2.75) s
0 1 1 42751 s = PE<+3.85) s
1 oo +3.851 s = PE<+4.95) s
1] o0 1 +4.95) s = PE<+6.050 s
1 1] o0 +6.050 s = PE<£7.150 s
1 1 1 +7.15) s = PE

Following is a typical lock detection operation. It shows the operation flow from locked state to frequency
change with a phase error greater than +6.05ns.

Frequency change

¥
| WAIT |

!

Phase error detection start|
Reset bite-1
[
&
WAIT
Time interval exceeding that of
reference frequcncy cycle

NO

» YES

NO (UNLOCK)

UNLOCK bit =0?

YES| (Lock)

Check phase error
detection bits PE1,PE2
and PE3

PE1=1,PE2=0,PE3=17?

Phase error=greater than #4.95u s
and lessthan #6.051's

Fig.9
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Other control bits
1. CLKand C5 bits which switch the function for the 1/0-5/CLK pin.
(1) The CLK bit controls switching of the I/O-5/CLK pin and CLK pin.

RO-R3 | ~ v | 5 CRYSTAL OSCILLATOR
Select 1/0-5/ CLK PIN STATE CIRCUIT STATE
0 0 Input port ) o
1/0 port Oscillator circuit off
0 1 Output port
RO~R3=0 System clock off
1 0 o
CLK output (CLK at"L" level) Oscillator circuit on
1 1 System clock output(*)
0 0 Input port
1/0 port il
0 1 Output port ) o
RO~R3?0 n 5 Oscillator circuit on
System clock output(*)
1 1 CLK output

Note: The system clock output marked with an asterisk “(*)” refers to output of the crystal oscillator

frequencies listed below.

Crystal oscillator (MHz) | System clock (kHz) Duty (%)
10.8
7.2 600
50
3.6
4.5 750

2. DOHZ bit used for control the PD2 pin output state.

PD2 output in normal operation
(phase comparison error output)

1 PD2 output fixed at high impedance

3. TEST bit.. Data should normally be set to “0”.
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ELECTRICAL CHARACTERISTICS CURVE

FMIN (HF) Frequency characteristics AMIN (HF) Frequency characteristics
113 107.5
110 / 105.0
107 102.5
__ 104 __ 100
m m
2 101 2 975
E / E
3 98 3 950
E 3 925
32 9% 3 92 \
£ £
92 90.0 /
89 87.5
86 85.0
83 82.5
10 20 30 50 100150200 300 500 1000 0.1 03 1 3 10 30 100
Input frequency (MHz) Input frequency (MHz)
AMIN (LF) Frequency characteristics IFIN  Frequency characteristics
113 115
110 112
107 109
__ 104 __ 106
o o
2 101 2 103
g g
5 % g 100
5 o5 5 o7
o \ o
< <
92 94
89 / 91
86 88 D%
83 85 i
01 03 1 3 10 30 100 01 03 1 3 10 30 100
Input frequency (MHz) Input frequency (MHz)

Note: % Denote the normal working area

Condition: VDD=5V,Tamb=25C

TYPICAL APPLICATION CIRCUIT

Varator Diode
AM
™\ Evco
Varator Diode

FM\___
L1 rER)

€<— SCIN signal

AMIF signal
l«— FMIF signal

MCU

] ]

4.7uFJ; Jz 0.1%; ,_" 0.001uF

_“

Output Port

uu o e

12\/maXl e

_“
= (9)

11O Port <_>

0.01uF

QO 5Viyp.

@ <«—> |/O Port
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PACKAGE OUTLINE
DIP-20-300-2.54 UNIT: mm
2.54 *
e s s s e s s Ay A % o
:l:ll:ll:ll:l:l:l:l%l:l vy
127 15 degree
26.4+0.3
A
z
2
r) 8
0.51MIN ‘F
'
"
bl
0.51
SOP-20-300-1.27 UNIT: mm
A HHAHHAAHAAAAT adi
4
4
0.1540[05
0 O O O O O O O O O -¥
‘ 1.27 4’({)45“7 2.25MAX
P 12.70+0.25
“ 11.43 >
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/" \4 CAUTION A

D & cEoweme
K € DEVICE o \
DO NO’ N OR HANDLE S
Breec p
N

HANDLING MOS DEVICES:

Electrostatic charges can exist in many things. All of our MOS devices are internally protected against
electrostatic discharge but they can be damaged if the following precautions are not taken:

- Persons at a work bench should be earthed via a wrist strap.

- Equipment cases should be earthed.

- All tools used during assembly, including soldering tools and solder baths, must be earthed.

- MOS devices should be packed for dispatch in antistatic/conductive containers.
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