TOSHIBA TC9256, 57APG/AFG

TOSHIBA CMOS Digital Integrated Circuit Silicon Monolithic

TC9256APG, TC9256AFG, TC9257APG,
TC9257AFG

PLL for DTS

TC9256ARG

The TC9256APG, TCI9256AFG, TC9257APG and TC9257AFG
are phase-locked loop (PLL) LSIs for digital tuning systems (DTS)
with built-in two-modulus prescalers.

All functions are controlled through three serial bus lines.

These LSIs are used to configure high-performance digital
tuning systems.

P-DIP16-300-2\54A
Features
TC9257APG

o Suitable for use in digital tuning systems in high-fi tuners and
car stereos.

e Built-in prescalers operate at an input frequency ranging from
30 to 150 MHz during FMIN input (with two-modulus
prescaler) and at 0.5 to 40 MHz during AMIN input{with
two-modulus prescaler or direct dividing)

e 16-bit programmable counter, dual parallel output phase
comparator, crystal oscillator and reference counter P-DIP20-300-2.54A

e 3.6 MHz, 4.5 MHz, 7.2 MHz or 10.8 MH¢ erystahoscillators TC9256AFG
can be used.

e 15 possible reference frequencies (when, using 4.5 MHz
crystal):ref. = 0.5k, 1k, 2.5k, 3k,(3/125 K,'3.90625 k, 5 k, 6.25
k, 7.8125 k, 9k, 10 k, 12.5 k, 25 k,'60.k and/100 kHz.

e Built-in 20-bit general-purpose counter for such uses as
measuring intermediate frequercies\(IFIN1 and IFIN2) and
low-frequency pilot/signal cycles{SCIN). (No cycle
measurement function is)available on the T€9256APG/and P-SOP16-300-1.27A
TC9256AFG.)

o High-precision (x0.55't0 *7.15 ps) PLL phase error-detection

e Numerous general-purpose J/O pins for such uses as
peripheraleircuit control

TC9257AFG

e Four N-channelopen-drain output ports (OFF withstanding
voltage: 12 V) forsuich/uses as control (signal output.
(TC9256APGand TC9256AFG havé.only three ports.)

o Standby.mode function (turns off FM; AM and IF amps) to

save-current-corfsumption P-SOP20-300-1.27A
o _Allfunetions controlled\throygh\three serial bus lines Weight
o ~CMOS structure with operating power supply range of VDD = P-DIP16-300-2.54A: 1.0 g (typ.)
5.0+ 0:5 V. P-DIP20-300-2.54A: 1.24 g (typ.)
e 16-pin DIP (TC9256APG), 20-pin DIP (TC9257APG), 16-pin P-SOP16-300-1.27A: 0.16 g (typ.)

SOP (TC9256AFG), 20-pin SOP (TC9257AFG) packages P-SOP20-300-1.27A: 0.48 g (typ.)
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TOSHIBA TC9256, 57APG/AFG

Pin Assignment (Top view)

TC9256APG, TC9256AFG TC9257APG, TC9257AFG
XT DO2/0T-4 XTR1 DO2
X7 DO1 xT 2 DOl
PERIOD 1/0-5/1F)N1 periop |} 3 (10-775Cin
CLOCK 1/0-6/1F|N2 CLOCK R 4 N O-8/1F N
DATA GND paTA f 5 1 09/4F 12
oT-1 FM|n OT-1 6 GND
OT-2 AM|N OoT-2§7 EM|N
oT-3 Vbp OT-3 8 AM|N
OT-4 §9 VbD
1/0-5/CLK | 10 1/0-6

DIP-16PIN /SOP-16PIN

DIP-20PIN /SOP-20PIN

Block Diagram

Voo GND
'l
FML PSC \1/
AMP i I
TWO-MODULUS 4-BIT SWALLOW POWER ON
FMiN 1/2 PRESCALER COUNTER RESET [}
My | HF % RESE
AM|N —{ 12-BIT PROGRAMMABLE COUNTERJ—- TRI-STATE Y bor
MODE LF BUFFER

PHASE
COMPARATOR

L7/
4__| f > P12
xT 0sC Z 2
—-|7 REFERENCE COUNTER v X
ICIRCUIT

TRI-STATE C
BUFFER po2

XT 7 (D02 /0T-4)
1mls|oscl [
oT4
_.I 24-BIT REGISTER
@ 1/0-5/CLK
DATA _.l 24-BIT SHIFT REGISTER o
ctock ) TEST
—| ADDRESS
DECODER
PERIOD (} 1
24°BIT REGISTER N 1/0-9/1FN2
(17/0-6/1F|N2)
% o BIT BINARY COUNTER o———-/ 1/0-8/1F|Nq
N (1/0-5/1F|N1)
AMP
OUTPUT PORT NIVERSAL COUNTER CONTROL GATE \
T 1/10-7/5Ciy
1ms
of1 OT 3
OT-2__OT-4

Note: ~._There are no pins marked @ in the TC9256APG or TC9256AFG.
Pin names and numbers in parentheses apply to the TC9256APG and TC9256AFG.
Other pins are common to the TC9256APG, TC9256AFG, TC9257APG and TC9257AFG.
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TOSHIBA

TC9256, 57TAPG/AFG

Pin Function

Pin No. Symbol Pin Name Function Circuit Diagram
1 |xT
: Connects a 3.6 MHz, 4.5 MHz, 7.2 MHz
' ' V|
Crystal oscillator or 10.8 MHz crystal oscillator to supply —{ DD 4 .
pins :
reference frequency and internal clock.
2 ﬁ XTo XT
3 PERIOD Period signal input
Serial I/O ports. These pins transfer data | VDb =={» 0__&0_
to and from the controller to set divisors - e
4 CLOCK Clock signal input | and dividing modes, and to control the Schmitt | SShmitt input
general-purpose counter and input
general-purpose /O ports. DATA CLOCK, PERIOD
Serial data
5 DATA input/output
6 OoT-1
N-channel open drain port-yins, for such
7 OT-2 uses as control/signal~autput.
General-purpose gg\?vsef i?slrtﬁrﬁreii soerE to the OFF state when ?-—
output ports '
8 oT-3 (On the TC9256APGand TC9256AFG, N-channel open drain
OT-4 can he used. as a CMOS output pin
by being-switched with DO2.)
o oT-4
)
10
1/0-5/CLK The CMOS structure allows free use of VDD
=) these-ports for input or output. Ports are -
General-purpgse /O |&et for input when the power is turned on.
ports On the TC9257APG and TC9257AFG,
11 1/@-5 can be switched foruse as a v
o) 1/0-6 system clock output_pin,
13 AM
(10) N
These-pins-input.FM and AM band local Vpp
Programmable oscillator signals/ These pins feature 0—{ b
counter input built-inramps. Connecting a capacitor
permits.Jow-amplitude operation. f._
14
FM
1) N
General-purpose I/O port input/output
16 1/0-9 (-6) pins. Can be switched for use as input AMA
13) 2 pins to measure general-purpose counter | VDD
Gerfefalpurpose /0 frequencies. The frequency g
ports measurement function has such uses as .
IGeneral-purpose measuring intermediate frequencies (IF). L
counter frequency These pins feature built-in amps.
measurement input | Connecting a capacitor permits 1
17 1/0-8 (-5) low-amplitude operation. f"
@4) |[/'FiNa Note: These pins are set for input when
power is turned on.
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TOSHIBA

TC9256, 57TAPG/AFG

Pin No. Symbol Pin Name Function Circuit Diagram
General-purpose |/O port input/output v
General-purpose I/O | pin. Can be switched for use as signal oD
18 ports input pin to measure low-frequency signal
1/10-7/SCN /General-purpose cycles. (Not available on the TC9256APG
= counter cycle and TC9256AFG.)
measurement input | Note: This pin is set for input when power
is turned on.
19 These pins are for phase comparator
(15) bo1 Phase comparator | tristate output. Voo Pl
output DO1 and DO2 are output in parallel.
(General-purpose | (On the TC9256APG and TC9256AFG; i
20 Do2 output ports) DO2 can be switched for use as a
(16) (DO2/0T-4) general-purpose output port.)
15 GND
(12)
Power supply pins Applies 5.0 V + 10%. —_—
12
Vbp
9)
Note 1: Pin numbers 1 to 8 are common to the TC9256APG, TCI9256AFG, TC9257APG and . TC9257AFG.

Note 2:

Pin names and numbers in parentheses apply to.the TC9256APG and TC9256AFG/

2006-07-14



TOSHIBA

TC9256, 57TAPG/AFG

Functions and Operation

Serial 1/0 Ports

As the block diagram shows, the functions of the TC9256APG, TC9256AFG, TC9257APG and TC9257AFG are
controlled by setting data in the 48 bits contained in each of the two sets of 24-bit registers. Each bit of data in
these registers is transferred through the serial ports between the controller and the PATA, CLOCK and
PERIOD pins. Each serial transfer consists of a total of 32 bits, with 8 address bits and, 24-data bits.

Since all functions are controlled in units of registers, the explanation here focuses\on the 8-bit addresses and
functions of each register.

These registers consist of 24 bits and are selected by an 8-bit address.

A list of the address assignments for each register is given below undér Register’ Assignments.

Register Address 24-Bit Composition No. of Bits
PLL divisor setting 16
Reference frequency setting 4
Input Register 1 DOH PLL input and mode setting 2
Crystal oscillator selection 2
Tetal 24
General-purpose countercaontrel 4
(Including lock-detection_bit control)
1/0 port and general-purpase colnter switching bits
1/0-5/CLK pin switching bit
(DO2/OF-4-pin-switching bit for TC9256APG-and
TC9256AFG) 1
Input Register 2 D2H DO pin control 1
TEST bit 5
1/0 port control
(Alse used’as general-purpose counter|input-selection
bits) 9
Output datal 24
Total
General-purpose counter numeric data 22
Output Register 1 D1H NotUsed 2
Total 24
Lock detection data 5
1/0O port_control data, 5
Output Register 2 D3H Output data 4
Input data (undefined during output port selection) 5
Not used 5
Total 24

On the falling.edge/of the PERIOD signal, the input data is latched in register 1 or register 2 and the function

is performed.

On the hinth'falling edge of the CLOCK signal, the output data is latched in parallel in the output registers.
The data\are-subsequently output-seriallyfrom the data pin.
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TOSHIBA TC9256, 57APG/AFG

Register Assignments

,
Address = DOH
w| LB | | | | | MSB |
@
b | PO | P1 | P2 | P3 I P4 l PS5 l P6 | P7 l P8 I P9 |P10|P11 'P‘IZIP13|P‘|4|P‘|5| RO | R1 I R2 l R3 IFM L\IIODEIOSC'I'OSCZI
o
ef \ Programmable counter data A Reference
f Programmable Crystal
3 | Address=D2H e \._counter oscillator
g cosde daty mode selection bits
- (*3) (*5) I (*3) ] [ (*3) ﬁ
M7 o7
GO | G1 (a1) IF1 IF2 (Qac)DOHZRESE TART| TEST (XT) (*1) *n (M5) (MG) o1 02 03 04 (q) (q) (*1) (05) (OG)
N N —/ - 7/
\— Gate 170 port CLK RiSitET T:iStT \_Alsoe::sed as Output port output data
time and general-purpose
select counter switching bits DE):Z ST:;: T :&%’g%’,‘"{ﬁgt
1/0 port control
’
Address=D1H
“ LSB ’
@
" PO | f1 I f2 I 13 | f4 | 15 I 16 I 17 I 18 l 19 |‘f10 I 11 |f12 | f13 I $14 I {15 | f16 l 17 | 118 I 119 IOVERIBUSYI “0* , “o" |
o
2 \ General-purpose counter data N Not -/
- used
2 | Address=D3H
3 T 3 | l o3 |
ENA-| UN vor | “o" | o~ | o~ M9 5] 16
|BLE ILOCK PE1 | PE2 PE3| 0 I 0 I 0 I l I(*z)l('z) ('z) (M5) (Ms)l o1 |°2 | 03 I o4 l(-z)l('z) ('z)las) | (m)]
N \—Lock detection data —/\-—Not used—/\—llo port-contrdl data —A—Output data_/\—lnput data—/
When power is turned on, the input registers are'set as'shown beloyw.
/
Address = DOH
| s I | I I MsB |
4:;’ l (*a) | (*a) I (*4) l *a) | (*a) I (*a) l (*a) l (*4) ] (*4) | (*4) I (*4) [ (*4) I (*4) l (*8) l (*a) | (*4) I 1 I 1 | 1 l l l ' 0 l 0 l
‘o
b
5 | Address=D2H
Q
=
[ofofoledofafofolo]efole6fofofofofofofofofoo]o]o]

*1: This setting is not available on the TC9256APG and-TC9256AFG.

*2: The data’is™/0” on the TC9256APG and TC9256AFG.

*3: Bit names’in parentheses “( )" apply to the TC9256APG and TC9256AFG.
*4: Data/is’undefined.

*5:. Set data te-“0” for the TEST bhit,
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TOSHIBA TC9256, 57APG/AFG

Serial Transfer Format

The serial transfer format consists of 8 address bits and 24 data bits (Figure 1). Addresses DOH to D3H are

used.
Start End
_: :_._._._._._._._._.___——
13 t4 t t6 t7
PERIOD a K .’ 5 1
[ H 1
I H :
1o tht2y H 1
| e !
1

1 .
9 clock fall
V2 clock-signal’fa

CLOCK I I I |

DATA

L\
KK
I-———— 8 address bits =l|= 24 data bits —‘I

(24-Bl1T tegister)

Figure 1

Serial data transfer

Serial data are transferred in sync/Ayith-the clock signal. In‘theidle state} the PERIOD, CLOCK and DATA
pin lines are all set to “H” level. When 'the period signal is at “L.” level;serial data transfer starts at the falling
edge of the clock signal. Data transfer-ends'when the period signal is set'to “L” level while the clock signal is
at “H” level. Once serial data tyansfer has begun, however{no more than 8 falls of the clock signal can occur
during the time the period signalis at |'Ii” level.

Since the receiving side receives-the-Serial data as valid ‘data.at the rising edge of the clock signal, it is
effective for the sending sidetg¢ preduce output in syne-with.the falling edge of the clock signal.

To receive serial-data fronf-the’ output registers (D1H, D3H), set the serial data output to high impedance
after the 8-bit/address is output but before the nextAdlling edge of the clock signal.

Data reception-subsequently continues untittheperiod signal becomes “L” level; data transfer ends just
before the rising edge-of the period signal. Therefore, the data pin must have an open-drain or tristate
interface.

Note 1 When power is turned on, some internal.circuits have undefined states. To set the internal circuit state,
execute aldummy data transfer before performing regular data transfer.

Note 27_Times t1to t8 have the following values:
t12)1.0 us
t221.0 us
£320.3 pus
t420.3 pus
t520.3 us
t621.0 us
t721.0 us
t820.3 us

Note 3: Asterisks represent numbers taken from addresses, as in D*H.
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TOSHIBA

TC9256, 57TAPG/AFG

Crystal Oscillator Pins (XT, XT)
As Figure 2 shows, the clock required for internal operation is produced by connecting a crystal oscillator

between capacitors. Use the crystal oscillator selection bit to select an oscillating frequency of 3.6 MHz, 4.5 MHz,

7.2 MHz or 10.8 MHz to match that of the crystal oscillator being used.

LSB

MsSB

sawesoon | | | | [ ] ][] ]

N D S Y

|

0sC1 05C2 ?g%b’é;g{}
0 0 3.6 MHz
1 0 4.5_MHz
0 1 7.2 MHz
1 1 10.8/MHz

>
>
>

<
<
<

o

t O
I} XT\/

P

il
X'tal /I C

C = 30'pF typ/

Figure.2

Note: 3.6 MHz (OSC1 ="“0"and OSC2 =0") is setwhen power is turned on. The crystal is not oscillating at this
time because the-systém is in standby-mode.
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TOSHIBA TC9256, 57APG/AFG

Reference Counter (Reference Frequency Divider)

The reference counter section consists of a crystal oscillator and a counter.
A crystal oscillator frequency of 3.6 MHz, 4.5 MHz, 7.2 MHz or 10.8 MHz can be selected. A maximum of 15
reference frequencies can be generated.

1. Setting Reference Frequency

The reference frequency is set using bits RO to R3.

LT EPT T LT T Tslfels] 111
|

Address DOH r l

||
]

¥

] BIERAG [rolwlwlo] EEEe
0 0 0 0 0.5 kHz 0 0 0 1 ¥7.8125 “kHz
1 0 0|0 1 kHz 1 0 )0 1 9 kHz
0 1 0 0 2.5 kHz 0 1 0 1 10 kHz
1 1 0 0 3 kHz 1 1 0 1 12.5 kHz
0 0 1 0 3.125 kHz 0 0 1 1 25 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 4.5 MHz crystal
oscillator.

Note 2: (*1) Standby mode

Standby mode occurs'when bits RO, R1, R2 and R3-areall set to “1”. In standby mode, the
programmable countep stops, and FM, AM and IFy\(when IF|N is selected) are set to “amp off” state
(pins at “L” level). This saves current consumption when the radio is turned off. The DO pins become
high impedance during’standby mode.

Dufing standby mode, the 1/0 ports(I/O-5 ta’l/O49) and output ports (OT1 to OT4) can be controlled and
the crystal gscillator can be turned on.and off:

Note 3: The system'is Set to standby-miede when-power is turned on. At this time, the crystal oscillator is not
oscillating and the I/O ports are'setto input mode.
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TOSHIBA TC9256, 57APG/AFG

Programmable Counter

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

1. Setting of Programmable Counter

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

(1) Setting dividing mode
The FM and MODE bits are used to select the input pin and the dividing mode (pulse-swallow mode
or direct dividing mode). There are fourtypes of mode, as showirin the tablé below. Select one based on
the frequency band being used.

LSB MSB
AddresswﬂlllllllllllllllllllllwlmovelH
'
TYPICAL  |INPUT FREQUENCY| INPUT
MODE | FM [MODE|  DIVIDING MODE |- IYRICAL N T | FREQUENCY
LF_| 0 | 0_|[Direct dividing mode | LW, MW, SWL /0.5t 20MHz | [ ©
HF | 0 | 1 SWH 1to 40 MHz IN .
Pulse-swallow mode 30 to 130 MHz
FML | 1] O Fi 30 to 150 MHz |
IN
My | 1| 1 |1/ 2+ Pulse-swallow FM 30 to 130 MHz 2
mode

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

®  Pulse-swallow mode (16-bits)

LSB ' MsSB
Address DOH |P0|P1 |P2|P3|P4|PS|PGIP7lPBIP9IP10[P‘I1IP12|P13IP14IP15| ' I l l | [ [ l

20 215

Divisor setting range (pulsesswallow, mode):)n = 210H to FFFFH (528 to 65535)

Note: In‘the 1/2 + pulse-swallow mode, theactual divisor is twice the programmed value.

® Direct dividing mode (12'bits)

LSB MsB

Address DOH Wﬁﬁ P32 P4 P5 P6 | P7 I P8 I P9 |P10|P11 |P12|P13|P‘MIP15I I I l I | | | I

— Don't care —

2° 2"

Divisor sétting range (direct dividing mode): n = 10H to FFFH (16 to 4095)
With thedirect dividing'mode, data PO to P3 are don’t-care and bit P4 is the LSB.
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TOSHIBA TC9256, 57APG/AFG

2. Prescaler and Programmable Counter Circuit Configuration

(1)  Pulse-swallow mode circuit configuration

Poto P3
.—_S PSC m
r _____________________________________ 4-bit swallow counter l—
M ()_:_{>_
IN 0 . P it
' DN W Two-modulus rese
: M prescaler
1 L - To phase
: 12-bit programmable counter |—-4—> comparator
1
1
NN HF
AM T
IN = FM, MODE PatoPls
b o e e e o e o - —————————_—
Prescaler section
Figure/3
This circuit consists of a two-modulus prescaler, a 4-bit swallow countér and a 12-bit programmable
counter. During FMIN (FMH mode), a 1/2 prescaler is/added to the preceding step.
(2)  Circuit configuration for the direct dividing method
(
Amp ]
Preset
AM \ ,\ A
IN U L~ 12-bit programmable/counter To phase comparator
-~ PgtoPys
Figure 4

Inthe direct dividing mode, the prescaler section is bypassed and the 12-bit programmable counter

is Gsed.

Note: Both FMIN and AMIN have built-in amps. Connecting a capacitor permits low-amplitude
operation.
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TOSHIBA TC9256, 57APG/AFG

General-Purpose Counter

The general-purpose counter is a 20-bit counter. It has such uses as counting AM/FM band intermediate
frequencies (IF) and detecting auto-stop signals during auto-search tuning. It also features a cycle measurement
function for such uses as measuring low-frequency pilot signal cycles. The TC9256APG and TC9256AFG do not
have the cycle measurement function (SCIN mode). General-purpose counter pins cdn also be used as I/O ports.

1. General-Purpose Counter Control Bits

(1) Bits GOand G1 ....cccoevevevrnenenen. Used for selecting the general-purpose/counter gate time.
LSB MsB
saesozn {aoler| | | | | [ [ [ [ [ PP pA el T[] []

GO | G1| GATE TIME | CYCLE 'VLEU”LglE’REMENT
0]o0 1 ms 50 kHz

1 0 4 ms 150 kHz

0|1 16 ms 900 kHz

1 1 64 ms( /[ Crystal oscillator frequency

(2) Bits SC, IF1 and IF2................. I/0 port and gengral-purpose counter switching bits.
Thefunctions of the following pins are switched by data.

LSB MSB
Add,emH[||gs).n|.T| HENENEEERESYANEEEEER
; |
o el o R P R A
1 SCIN 1 IFIN1 1 IFIN2
0 1/O-7 0. J170-8(1/0-5) 0 [1/0-9(1/0-6)

Note 1: Pin'names in parentheses“(—)-apply-to the TC9256APG and TC9256AFG.
Note,2: Bits marked with “(*1)” cannot.be set on the TC9256APG and TC9256AFG.
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TOSHIBA

TC9256, 57TAPG/AFG

(3 Bits M7, M8 and M9................ M7 (*1) sets the state for pin I/O-7/SCIN; M8 (M5) sets the state for pin
1/0-8/IFIN1; M9 (M6), for pin I/O-9/IFIN2.
These operations are valid when bits SC, IF1 and IF2 are all set to 1.
LSB MSB
saaressomn [ | | | | ||||||||mwm>||||| L L[]
! t ¥
M7 | M8 | M9 | PIN STATES (When bits SC, IF1 and IF2, are-all set to “1”)
*
(*1) [(M5)|(M6) SCIN IFiN1 IFIN2
0jO0|oO Input pulled down
. Input pulled down
(* | (*| 1 |Input disabled put p Input enabled
*|11]0 Input enabled
1 | 0 | 0 |input enabled Input pulled down | NPut pulled down
Notel: Bits marked with an asterisk “(*)” are don’t-care.
Note2: Bit names in parentheses “( )" apply to the TC9256APG-and TC9256AFG.
Note3: Bits marked with (*1) cannot be set on the TC9256APG and TC9256AFG:
(4) BitsfOtof19..ccciiiiiiieeiierennne. The general-purpose counter results can beveadun-binary from bits fO

to £19 of the putput register (D1H).

LSB

MSB

Address D1H I fo I f1 | f2 I 3 I fa l 5 l f6 I f7 l 8 I 9 If10|f11 lf12|f13lf14|f15|f16|f17|f18|f19|OVER|BUSY| "O"I“O"l

20 2!9
General-purpose’counter data
(5) OVER and BUSY bits............... Detect the operating state of the gereral-purpose counter.
Address D1H MSB
|0VER|BUSY| ~0* | 0~ |
BIT-DATA="1" BIT DATA="0"

Geperal-purpose-counter
operation ‘monitor bit

Generaj-purpose counter
busy

General-purpose counter
ended counting

General‘purpose counter
overflow detection bit

Counted-value in general-
purpose counter= 220
(Overflow state)

Counted value in general-
purpose counter=220-1

Ngte: . When using the general-purpose-counter, confirm that the BUSY bit is “0” (counting is ended) and
the/OVER bit is “0” (geéneral-purpose counter data is normal) before referring to the contents of the
general-purpose counter result bits (fO to f19).

(). START bit ....,cc0mee ol 0N When the data is set to “1”, the general-purpose counter is reset; then
counting start.

LSB MSB

saaresoon/ | | | | | | P e [ [ [P ] ]
0 |Counting continues uninterrupted.
1 |Counting starts after general-purpose counter is reset.

13
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TOSHIBA TC9256, 57APG/AFG

2. General-Purpose Counter Circuit Configuration
The general-purpose counter section consists of input amps, a gate time control circuit and a 20-bit binary

counter.
fo~t19 OVER
IFIN1 I i I
20-bit binary counter 10verﬂow detection |

IFIN2

Cycle measurement—=

pulse
SCIN

' ' Gate time control circuit 1:| xT
! bt

(CMOS input) '
SC IF1 IF2
START G0 G1 BUSY

Figure 5

3. General-Purpose Counter Measurement Timing
End

PERIOD J PERIOD J

T 7

End

T START bit set to "1” ] —START bit set to “1”

IFiyq or SCIN
IFIN2

BUSY BUSY
bit bit

2

Gate Gate
Binary Binary
counter counter

input 1 | input | |

Clock ‘pulse to be measured Reference clock pulse

Freéquency Measurement Timing Cycle Measurement Timing
Chart Chart

0<\T1.20.25/(us), 0 < T2 =1 (ms)
Figure 6

Notel: [IFN1 and IFN2 input have built-in amps.  Connecting a capacitor permits low-amplitude operation.

Note2: SCy\ is configured for CMOS input; therefore input signals should be logic level.
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TOSHIBA

TC9256, 57TAPG/AFG

General-Purpose I/O Ports

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

Input/Output Form

TC9256APG, TC9256AFG

TC9257APG, TC9257AFG

Input/Output Configuration

Dedicated: 3 ports

Output ports Maximum: 4 ports

(1 port for CMOS output)

Dedicated: 4 ports

N-¢hannelopen-drain output

1/O ports Maximum: 2 ports

Dedicated: 1 port

Maximum: 5 ports CMOS input/output

1. General-Purpose Output Ports (OT-1to OT-4)

Pins OT-1to OT-4 are general-purpose dedicated output ports used for control signal output. They are
configured for N-channel open-drain output and have an off withstanding voltage of 12 V.
The data set in bits O1to O4 of the input register (D2H) are output in parallel from theit corresponding

dedicated output port pins OT-1to OT-4. The TC9256APG and- TC9256AFG do not havé the.dedicated

output port OT-4, but setting the input register (D2H) CLKAO4C) bit to “1” converts pin-DO2 inté an output

port OT-4 (configured for CMOS output).

The data set in bits O1to O4 of the input register (D2H).can-als6 be read from the DATA ping as output

register (D3H) serial data O1to O4.

(1) TC9257APG and TC9257AFG
LSB

MSB

Address D2H | I I I I I l l

“ls

PIN OUTPUT.STATE

O1to 04

OT-1 to OT-4

0

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

“” level
(N-channel-open drain output=on)

(2) TC9256APG dndTCI2B6AFG
LSB

Illlllllc;1lc|>zl°3|°4| HEEE

MSB

Address D2H | I I I I I l l

“ls

PIN OUTPUT STATE

01to004

OT-1 to OT-4

0

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

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

Note 1: Bit names in parentheses *(

)" apply to the TC9256APG and TC9256AFG.

IIIIIIIIcpITzIoalmI HEEE

Note 2: (*1) indicates the output state when the DO2/OT-4 pin is switched for use as an OT-4 output pin
(configured for CMOS output).
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(3) Output register...........ccevevene.n.. The data set in bits O1 to O4 of the input register can be read as serial
data O1 to O4 from the output register (D3H).

LSB MsB

sswesoze | | | | [ LT[ [ [ ] Jofeefosfeef [ [ ] ] [

Input
register

LSB MsB

o | | [ L L LTI Jororfoefed] 1 [ ] 4

Output
register

2. General-Purpose I/0O Ports (I1/0-5to 1/0-9)

Pins I/0-5 to I/0-9 are general-purpose I/0 ports used for controlsignal input and output: They are
configured for CMOS input and output.

These I/O ports are set for input or output using bits C5, C6 and M7 to M9 of the input register (D2H).

Setting bits C5, C6 and M7 to M9 to “0” sets these ports/forinput. Data input in paraltel from 1/0-5to
1/0-9 are latched in the internal register at the ninth falling/edge of the seriakclock signal.)The-data can
then be read as serial data I5 to 19 from the DATA pins:

Setting bits C5, C6 and M7 to M9 to “1” sets these ports-for output.

Data set in bits O5 to 09 of the input register (D2H)\is outptt in parallel from-their corresponding
general-purpose I/O port pins I/0-5 to I/0-9.

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

(1) TC9257APG and TC9257AFG
LSB MSB

SC | IF1 | IF2 |CLK 57/ €6 | M7 f M8 | M9
Address D2H l | I"O" "0 '0'|'0" | | | |(xT) ml(*n Ms)lve) l l | | I l l I I
|

T I

C5, C6, PIN/INPUT / OUTPUTSSTATE (When SC, IF1 and IF2 are “0")
M7 to M9 NO-5 to 1/0-9
0 Input port
1 Output port

e Setting data for output ports

LSB -
SC | IF1 NF2 JCLK €5 tCG 1Vl7 M8 | M9 o5 TosTor Tos Too
Address D2H 0" |"0"]"0" | "0” (,X1T_) (,119) (_110_) q\qg) (1"'1‘?) 10
| l l '
IE
05to 09 PIN OUTPUT STATE (When SC, IF1 and IF2 are “0")
° 1/0-5 to 1/0-9
0 “L" level
; “H" level

Notel: On TC9257APG and TC9257AFG, pins I/O-7to 1/0-9 also serve as general-purpose counter
input pins. Therefore, bits SC, IF1 and IF2 of the input register (D2H) must be set to “0” when
pins 1/O-7to 1/0-9 are used for I/O ports. Since pin I/O-5 also serves as the CLK pin, the CLK
bit of the input register (D2H) must be set to “0” when pin I/O-5 is used as an 1/O port.

Note2: Bit names in parentheses “( )" apply to the TC9256APG and TC9256AFG.
Note3: Bits marked with (*1) cannot be set on the TC9256APG and TC9256AFG.

16 2006-07-14



TOSHIBA TC9256, 57APG/AFG

(20 TC9256APG and TC9256AFG
LSB MSB

sawesoan | | | [R[R] ] ] ][] I(Ms)m,l | HEEEEEEN
Vo

PIN INPUT/OUTPUT STATE (Wh IF1 d IF2 “0")
M5, M6 051106,
0 Input port
1 Output port
e Setting data for output ports
LSB MSB
Address D2H ::)1- j;?- (.'.\M:g.) (.'.\M:g.) (g:) (g:)
P —
PIN OUTPUT STATE-(When IF1 d_IF2 “0")
05, 06 1/0-5, 770-6 = =
0 “L" level
1 "H" level
(3)  Output register ........cccoeereneen. Data setimhitsC5, C6 and M7to M9of the input register (D2H) can be
read as\gerial data’C5, C6 and MT7to M9 ftom the output register
(D3H).
LSB
maaressozn | | | [ ][ [ ] ]] JQ(T)l(n 0 (Ms) (Ms)l LL D L[ e resiser
LSB
maessom | | [ [ [ [ [ ][] l( A R R (Ms)l L DDA LT ] [rovosereoser
Data input in parallebMrom-pins I/0-5 to I/0-9 canberead as serial data I5 to I9 from the output
register (D3H).
LSB MSB
Address D3H I | I I ' l T I l I I I I [ I l I l 1 l( el cnl | |‘_ input register

/ 7/ N N\

J/0-5 1/0-6 I/$-7 1/0-8 1/0-9,

Input data

INPUT PORTS BIT DATA
(1/0-5to 1/0-9) (15 to 19)

“L" level 0
“H" level 1
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Notel:
Note2:

Note3:

Note4:

Note5:

Bit names in parentheses “( )" apply to the TC9256APG and TC9256AFG.
Bits marked with (*1) cannot be set on the TC9256APG and TC9256AFG.
Data is “0” for bits marked with (*2) on the TC9256APG and TC9256AFG.

When pins 1/0-5 to I/0-9 are used for output, the data in 15~19 of the~output register (D3H) is
undefined.

When power is turned on, input register (D2H) 1/0 port control bits C5, €6 and M7 to M9 and
output data bits O5 to O9 are set to “0".

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

On TC9256APG and TC9256AFG, pins I/0-5 and 1/0-6 also'serve as general-purpose counter
input pins. Therefore, bits IF1 and IF2 of input register-2 must beset to “0” when these pins are
used as /O ports.

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

e TC9257APG and TC9257AFG

Address D2H

LSB MSB

SC | IF1 | IF2 M7 | M8 | M9

wo |17 |71~ L2 E2TA N

I ll_ll
' ; 7] |

PIN NAME N O-74SCN | 1/ O-871FNg [THO-9/IF N2

Pin function 1 0-7 IFiN1 IFIN2
Pin input/ Input Input pulled
output state Output port enabled down

As shown above, the-pins-canbe switched as requiredto enable use as an I/O port or general-purpose
counter.
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Phase Comparator

The phase comparator outputs the phase error after comparing the phase difference of the reference
frequency 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 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, DO1 and DO2.

Reference frequency signal ~
' VoD
R
Phase DO1 o = FM
Programmable S | comparator | ; X o
counter output
LP.F
VbD
— DO2 A
; x VvCO
L.P.F
-~
Figure 7
R Ve
N I N I N I B Y
i i i
s M M Cin

— To Vo varactor diode

-

-
DO -1 a I N i ) I Tr2 Typical low-pass filter constants
L\ Low level Floating High level (FM band reference values)
C=0.33uF
R =10k{)
Standard Ry =8.2k{}
Tpi-25C1815 R3=3300)
Ty2 T25K246 R =10k}
Figure 8 DO Output Timing Figure 9 Typical Active Low-Pass
Chart Filter Circuit

The figures above show the DO output timing-chart and a typical active low-pass filter circuit featuring a
Darlingtonepntiection between the FET and transistor.

The filter eircuit~shown above is just one example. Actual circuits should be designed based on the band
composition and the properties desired from the system.

Note: \On the TC9256APG and F€9256AFG, pin DO2 can be switched for use as pin OT-4.
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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 error
detection bits (bits PE1to PE3), which are capable of more precise detection (+0.55 (sto +7.15 ps).

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 thereis-nojlock; that is, when the
reference frequency and the divided output of the programmable counter are rot 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 ehecking 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 the reference frequency cyele:This is because thereference
frequency cycle inputs the lock detection strobe to unlock F/F.If the timeinterval 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 ig set/Ad 1%, and set to “1” through, the lock
detection timing. That is, the locked state is correctly detected wheen the lockéenable hit-(ENABLE) is “1”.

Reference frequency J L r I r I I I l
1 ] ]
1
il MN__Fil
VA “H” level
DO output == =
“L" level

] ]

] 1

1] ]
Lock detection strobe ¢ Q

Unlock is reset
(RESET)

Programmable
counter output

~

Unlock FYF
(UNLOCK) s
]

]
o - S

e el I | 1

-

D
Counts phase difference.

Figure 10
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LSB MSB
saanesozn | | | | [ | [ feeser] JJ QL Q [ [ [ ] [ ][ [ o mosereome
Setting data to “1” resets unlock detection bit and lock enable bit.
LSB MSB
s Tl TTTTTTTT T T TTTTTT T Jemeovomrom
|
1 PLL lock detection enabled 1 PLL in unlocked-state (*)
0 PLL lock detection in 0 PLL in locked state
waiting state

Note:  The asterisk “(*)” indicates an error state of over 180° phase difference refative to the reference
frequency.

2. Phase Error Detection Bits (PE1lto PE3)

The unlock bit detects, using the reference frequency cycle, the phase difference between thereference
frequency and the divided output of the programmable cotihitgr/ Fhe phase error detéction bits (bits PE1to
PE3) are capable of precise phase error detection of £0.55 to #7.15 s using the/reference frequency cycle.
(If the UNLOCK bit is set to “1” and the phase differgnee relative to the reference-frequency is/over 180°,
bits PE1 to PE3 cannot correctly detect the phase error. Therefore, bits PE1to PE3 are nermally used when
the UNLOCK bit is set to “0”.) Bits PE1to PE3 detectsphase error normally Wwhenthe phase difference is
—180°to 180° relative to the reference frequency cycle.

LSB MSB

waswsonn [ ] Tl 1T FL LT T LTI LT oo
[ o

PE1 | PE2 | PE3 PHASE ERROR (PE)

PE< £0.55.5
$0.5545= PE< 21,655
$1.65u5= PE<Z2.75us
£2.75u5=< PE< £3.85.s
+3.85.5= PE< +4.95.s
+4.95/s< PE<)% 6.05.5
+6:05us= PE< *7.15us
+715us=-PE

=m0 O
- =IO ==l
= |O|=|O|=|0O|=|C

The phase-error,data can be read from the oGtput register (D3H) as serial data PE1 to PE3.
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The following is a typical lock detection operation. It shows the operation flow from locked state to
frequency change with a phase error greater than +4.95 us and less than +6.05 ps.

Frequency change

I
WAIT

|

Phase error detection
start
Reset bite-1

|

k

WAIT
Time interval exceeding that of
reference frequency cycle

el

YES

UNLOCK bit=07?

YES | (LOCK)

Check phasé error
detection bits PE1, PE2
and“PE3

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

NO (UNLOCK)

less\than *6.05us

Phase error=greater than +4.95us.and

Figure 11
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Other Control Bits

1. CLK (0O4C) and C5 (XT) Bits.....c.ccvveeeee.e. Control bits that switch the function for the
I/0-5/CLK pin on the TC9257APG and
TC9257AFG, and the O7-4/DO2 pin on the
TC9256APG and TC9256AEG.

(1)  Onthe TC9257APG and TC9257AFG, the CLK bit controls switching of the\I/O<5 pin and CLK pin.

e  When bits RO to R3 of the input register (DOH) are all set t0-“1” (standby mode)

LSB MSB
Addressm||||||<éh§,IIII&I% LI D LT T T T
[
ck| ¢ 1/0-5/CLK PIN STATE CRY(-?_JQLUICT’%T'%’ETOR
8 ? 1/0 port ()I:s::tp:: rt Oscillator circuit off
1 0 System_clock off
CLK output (CLK at“L" level) Oscillator circuit on
1 1 System-clock output (*)

e  When one of bits RO to R3 of the/input-registér (DOH) is-set to “0” {not/standby mode)

LSB MSB
AddresstlllllléhBIIII&I% NNENEEEEEEEN
I '
ClK | ¢5 1/0-5/CLK PIN.STATE CRYg&%bgsg{'jéTOR
Input port
170 port Qutput port

Oscillator circuit on

=/ O=) ©

CLK output |/ System clock output (*)

Notel: Thesystem 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
45 750

Note2: Bit names in parentheses “( )" apply to the TC9256APG and TC9256AFG.
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(2)  Onthe TC9256APG and TC9256AFG, the 04C bit controls switching of the DO2 pin and OT-4 pin.

e  When bits RO to R3 of the input register (DOH) are all set to “1” (standby mode)

LSB

MSB

AddressDZH[ | | | l I(

CLK I I l Ics
040) (XT)

HEEEESUEEEEE

1
3 CRYSTAL OSCILLATOR
04C| XT | DO2/0T-4 PIN STATE CIRCUIT STATE
0 0 Oscillator circuit’ off
DO2
0 1 02 output Oscillator circuit on
1 0 Oscillator/circuit_off
1 1 OT-4 output Oscillator ‘circuitjon

e When one of bits RO to R3 of the input register (DOH) is.set to “0” (not standby, fmode)

LSB MSB
A«ressm[lllll(s:zllll&lz) VA L AT T
1 _
04C| XT | DO2/0T-4 PINSTATE [ CRYZLAL OSCILLATOR
g (1) DO2 output
3 5 Oscillator \circuit/ on
3 1 OT-4 \output
2. DOHZBIt oo S rrrandinn, Controls the DO2 pin output state.
LSB MSB
AddressmlllllilvjwlllIIIIIIIIIIIIIII
0 DO2 output{in normal operation
(phase _comparison error output)
1 | DO2 output fixed at high impedance
3. TESTBIV...iieiiii i Data should normally be set to “0”.
LSB MSB

saveson )| [ ] PP [T [P ITTTT]

Note:

Bit namesl|in_parentheses () )" apply to the TC9256APG and TC9256AFG.
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Absolute Maximum Ratings (Ta = 25°C)

Characteristic Symbol Rating Unit
Supply voltage VpD -0.3~6.0
Input voltage VIN -0.3~Vpp + 0.3 \%
N-ch open-drain OFF withstanding VOFF 13 v
voltage
Power dissipation Pp 300 (200) mw
Operating temperature Topr -40~85 °C
Storage temperature Tstg -65~150 °C

(' ): Flat package

Electrical Characteristics (unless otherwise specified/Ta = -40to0 85°C, Vpp= 4.5t05.5 V)

. Test - . .
Characteristic Symbol Cirisuit Tlest Condition Min Typ Mak Unit

) PLL operation
Operating power supply voltage Vpp1 — 45 5.0 55 \Y
(normaloperation)

Operating power supply current IDD1 — \Fll\a?N::Sig(\)/i\/lHéT =108MHz, (((_~ 7 15 mA

Standby mode

Characteristic Symbol C-Ii—ﬁzsutit Test Condition Min Typ Max Unit
illati PLL OFF
Crl){stal oscillation frequency supply Viok - ‘ ./ 4.0 5.0 55 v
voltage (operating crystal oscillation)
Operating power supply current Ibpg — \P/EI_DSFSIZD V, XT = 10.8 MHz, — 0.8 15 mA
Operating power supply current Ipp3 — \P/EI_DC?FSFD V. XTstop, — 120 240 pA

Operating frequéncy range

Characteristic Symbol C-Ii-fcsutit Test Condition Min Typ Max Unit
I Connect crystal resonator to _
Crystal oscillation frequency fxT — | XT-XT pin 3.6 10.8 MHz
~/ [FMn, FML mode, _
FMiN (FMy, FMp) fEM Vin=02Vpp 30 130 MHz
FMin (FM(), fEML — | FMg mode, V| =0.3 Vp-p 30 ~ 150 MHz
AMN (HF) fHE — |HF mode, VN =0.2 Vp.p 1 ~ 40 MHz
AM|N(LF) fLE — |LF mode, V|y=0.2 Vp-p 0.5 ~ 20 MHz
IFINT N2 bif= — |VnN=0.2 Vp-p 0.1 ~ 15 MHz
_ |ViIn=0.7Vpp, V|L=0.3 Vpp, o _
SCin fsc Square wave input 100 | kHz
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Operating input amplitude range

Characteristic Symbol C-Ii—szsijtit Test Condition Min Typ Max Unit
_|FMy, FML mode, _ Vpp —
FMiN (FMH, FM) VEm fin = 30 to 130 MHz Q2 05 | Vep
FM_ mode, fjy =30 to 150 Vpp -
FMin (FML) VEML — | MHz 0,3 < 05 Vpp
AM|N (HF) VHE — | HF mode, fiy = 1 to 40 MHz 0.2 ~ Vg%‘ Vp-p
Vpp -
AM|N (LF) VLE — | LF mode, fjy = 0.5 to"20-MHz 0.2 ~ 05 Vpp
V —
IFINL, IFIN2 Ve — |fin=0.1to 15 MHz 0.2 ~ 8% Vo-p
OT1 to OT4 N-ch open drain
- Test ~ . .
Characteristic Symbol Circuit Test Conditien Min yp Max Unit
Output current “L" level loL1 — |VoL=1.0V 5.0 10.0 0 mA
OFF-leak current lorFF — | Vopf =12V = - 2.0 pA
I/0-5 to 1/0-9, SCin
. Test . p .
Characteristic Symbol Cirduit Test Condition Min Typ Max Unit
“H” level ViH1 — \?DTD ~ Vbp
Input voltage — \%
0.3
“L” level V| — 0 ~
170 Vop
“H” level [T ViH=5V — — 2.0
Input current — HA
“L" level fiL V|L=0V, — — -2.0
“H” level loH4 VoH £4:0 V\(except SCN) -2.0 -4.0 —
Output current — mA
“L” level loLa Vor.= 10wV (exeept SCiN) 2.0 4.0 —
PERIOD, CLOCK, DATA
O\ Test - . .
Characteristic Symbol Circuiit Test Condition Min Typ Max Unit
“H” level ViH2 — \?D?D ~ Vbbb
Input voltage — \%
“L” leyel VL2 — 0 ~ 02
Vbbp
“H" Tevel hH V=5V — — 2.0
Input current — HA
4L level i ViIL=0V — — -2.0
“H" level lolys VoH = 4.0V (DATA) -1.0 | -3.0 —
Qutput current — mA
“L” level lo(s VoL = 1.0V (DATA) 1.0 3.0 —
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DO1, DO2
- Test . . .
Characteristic Symbol Circuit Test Condition Min Typ Max Unit
“H" level IoH3 Voq=4.0V <2.0 -4.0 —
Input current — mA
“L" level loLs VoL=10V 2,0 4.0 —
Tristate lead current ITL — |VTLH=5V, VT L=0V - - +1.0 pA
XT
. Test - ; .
Characteristic Symbol Circuit Test Condition Min Typ Max Unit
“H” level loH2 Vo =4.0V 201 | -03 —
Output current — mA
“L” level loL2 VoL=1.0V 0.1 0.3 —
Input feedback resistance
. Test ).. . .
Characteristic Symbol Circuit Test Condition Min Typ Max Unit
. Rf1 FM|nf AMN, HEN (Ta = 25°C) 350 700 1400
Input feedback resistance — — kQ
Rf2 XT- XT (Ta =25°C) 500 1000 | 4000
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INPUT LEVEL (mVims)

INPUT LEVEL (mVimg)

AM|N (LF)

Characteristics

| ERSIE] EOMI |

T
L | I |

Frequency
T
|

T T
|

T
L |

01

0.2 05 1 2

10 20

INPUT FREQUENCY (MHz)

(Note) B Operating Guarantee Range

{(Vpp=4.51t055 V. Ta= - 40 to 85°C)

haracteristics

50

100

Standard Characteristics (Vpp=5 V, Ta=25°C)

AM|N (HF)  Frequency
1 11
]

C
T
|

| - |

T
1 11

T
1 11

141

1000]

(Note)

0.5 2 5

INPUT FRI

10

CY (MHz)

rating Gaurantee Range
=45t055 V, Ta= - 40 to 85°C)
racteristics (Vpp =

20 4050 1

Ta=25%C)

FMIN  Frequency Characteristics

I I O O N I
N EEEEEEES N
1414
1000
= 500 }
E
2 LU0
= 106
— 71 =
S soPNT X -
Y9 . N
E 20 =
=] =
(-9
ERRTY. —
sf 2
5 1 =
“
L EUC [
0 60 80 100 120 140 50 \180 2
UT FREQUENCY (MH
(Note) FMpy : Fn@ ange

Standard Characteristi

VbD

haracteristics

T T

T

=

=
S

EL (mVems)

O] Bl 8

INPUT

- n

005 01 02

0s 1 2 5 101520

INPUT FREQUENCY (MHz)

(Note) F277] Operating Guarantee Range

(Vpp=45t055 V, Ta= - 40 to 85°C)

50

Standard Characteristics (Vpp=5 V., Ta=25°C)
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Application Circuit

(Sample circuit containing TC9257APG and TC9257AFG)

Vee
—
L Varactor Diode
Micro- H ! it * CEAO
Controller HH 2
PERIOD 3
CLOCK 4
DATA 5 SCin Signal
AMiE.Signal
6 .
,J; 0.001 uF FM g Signal
7 1
0.01 uF
8 i}
9
—
10
74
7 1/0 Port
12 Vmax.
4 %
// &—= Output Port
=
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Package Dimensions

P-DIP16-300-2.54A Unit : mm

9
S O s A e Y s Y e Y s Y |

%
6.40.2
7.62]

i

L T T T T T
8

. 19.75MAX X
. 19.2540.2 .
0.9510.1
W(\!A Q'}T
<
n u a3 &
i B X
z «
= 3
\/ — 5
0.735TYP 1.440.1 i 530.1
Sl S 02201 (51625 @

Weight: 1.0 g (typ.)

(Note): Paltadium plate
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Package Dimensions

Unit : mm

P-DIP20-300-2.54A

20 11
. 1 00 0 ] 001

)

LiJLM_ILJL,_JL.JL..JL_.JL_JL,.JI{bJ

6.410.2

25.1MAX

24.610.2

0.9540.1

4:15%0.3

==
SAMIN i3 510.2

3.340.8

)
=)

0.8771YP, 1.4201 0.5+0.1

Weight: 1.24 g (typ.)

(Note): Paltadium plate
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Package Dimensions
P-SOP16-300-1.27A

Unit : mm

16 g
HHHHHHHH z
A o
D i3
o]
ERENEE §
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Weight: 0.16 g (typ.)

(Note): Palladiumplate

32 2006-07-14



TOSHIBA TC9256, 57APG/AFG

Package Dimensions
P-SOP20-300-1.27A Unit : mm
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Weight: 0.48 g (typ.)
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TOSHIBA TC9256, 57APG/AFG

RESTRICTIONS ON PRODUCT USE

060116EBA

¢ The information contained herein is subject to change without notice. 021023_D

e TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA produets;.to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations_in-which a malfunctien-er failure of
such TOSHIBA products could cause loss of human life, bodily injury,or damage to property.
In developing your designs, please ensure that TOSHIBA products are-used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. /Alsg, please keep in mind the-precautions and
conditions set forth in the “Handling Guide for Semiconductor Deyiges)’ jor “TOSHIBA Semiconducter. Reliability
Handbook” etc. 021023_A

e The TOSHIBA products listed in this document are jintended fop usage in general electronics applications
(computer, personal equipment, office equipment, measuring-equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended. nor wdrranted for usage ~in” equipment that requires
extraordinarily high quality and/or reliability or a malfunction.or failure of which-may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended-Usage include atomic energy/control instruments, airplane or
spaceship instruments, transportation instruments;-traffic signal jnstruments,~combustion control instruments,
medical instruments, all types of safety devices, etc.“Unintended Usage~of\TOSHIBA products listed in this
document shall be made at the customer’sown-risk. 021023_B

e The products described in this document shall not be used or embedded. to any downstream products of which
manufacture, use and/or sale are prohibited-under any applicable laws and regulations. 060106_Q

e The information contained herein_is_presented only as /a-guide for the applications of our products. No
responsibility is assumed by TOSHIBA-fer any infringements \of patents or other rights of the third parties which
may result from its use. No| licehse(is granted by implication-or ‘otherwise under any patent or patent rights of
TOSHIBA or others. 021023 _C

e The products described/in-this document are subject to the foreign exchange and foreign trade laws. 021023_g

About solderability, fallowjng conditions were confirmed
o Solderability

(1)~ Use of-Sn-37Pb  solder Bath
-_Solder bath temperature = 230°C
- dipping time = 5 seconds
~_the number of times= once
~use of R-type flux

(2) Use of Sn-3.0Ag-0.5Cu solder Bath
- solder bath temperature = 245°C
- dipping time = 5 seconds
- the number of times = once
- use of R-type flux
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