TOSHIBA TC9172AP,TC9227,28P

TC9172AP, TC9227P,TC9228P

High Speed PLL with Built-In Prescaler

TC9172AP, TC9227P and TC9228P are high-speed PLL-LSI
developed for digital tuning system use, and contain 2-modulus
prescaler.

TC9227P, TC9228P

Features
e They contain prescaler, and can directly input the frequency
signal of 120 MHz max. at FM band.

e EKither pulse swallow dividing type or direct dividing type can
be applied depending upon receiving band.

e Both high function type (DIP22 pin) and conventional type DIP22-P-400-2.54

(DIP16 pin) are provided. TC9172AP
High function type contains IF counter which counts IF signal
at FM/AM band each and produces auto-stop signal.

o Reference frequency is supplied from the controller LSI, and
no crystal oscillator is required on the PLL LSI.

e They have two phase comparator outputs, and can use two
kinds of low pass filters without changing.

o Abundant general purpose input-output terminals make
possible the control of radio frequency circuit part.

DIP16-P-300-2.54A

¢ Frequency input terminals are provided for FM and AM,

independently. Weight
: DIP22-P-400-2.54: 2.1 g (typ.)
o IF offset can be easily controlled at FM band. DIP16-P-300-2.54A: 1.0 g (typ.)

e As serial ports are contained, control of all functions including
frequency division number setting is performed through four serial bus lines.

Pin Assignment (top view)

TC9227P, TC9228P TC9172AP
NC |1 NC VpD
REF Q2 REF FMIN
SO g3 Sl GND
SIga CK AM|N
CK 5 STB TEST
STB W6 oT1 DO
A-STP R7 oT2 DO2
IFin B8 o713 oT4
INT |9

(Note 1) OT1/(IN2)
(Note 1) OT2/(IN3)

Note 1. Bracketed letters indicate TC9228P terminal name.

Others indicate common terminals.
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TOSHIBA

TC9172AP,TC9227,28P

Version Table

Production Name TC9172AP TC9227P TC9228P
Package DIP16 pin DIP22 pin DIP22 pin
Process Silicon CMOS gate
Frequency dividing type Pulse swallow and direct dividing type
Serial port o o o
Input port — 2 4
Output port 4 6 4
If counter — o o
Phase comparator output 2 2 2
Supply voltage 5V + 10% single power supply
Block Diagram
TRI-STATE BUFFER
1 Y 1 1
My L —_ N1 COUNTER N2 COUNTER DO1
2 15 " 16 '[>% (abit) (10bit) sia PHASE )
AMP ™ If = COMPA-
N — RATOR
AM|N
FM 1 HF (LF) ) Do2
AMP ‘ ]
PLL 1/0 PORT —‘—-—<]—d) REF
S 2~ Ref AMP
—| " Ju, 4bit  DATA BUS © St
IFIN e i SERIAL
IF ir l ST 1/0 PORT K
abit
AMP IF E:)SL:::')I'ER " k) COUNTER |a Af i CODE BUS © AND
' v| contrOL N i H— CONTROL | STB
PORT SN HOUTPUT c STROBE f= crcuit
zlzl < PORT = SIGNAL =]
6| e Y | LR T T T -+ SO
' i v et
i {11 |porr
\
TEST GND Vpp OT6 OT5 OT4 OT3 OT2 om INT  ASTP
/(IN3)  /(IN2)
(Note 2) (Note 2)
Note 2: Bracketed letters indicate TC9228P terminal name.
@ Terminal does not exist in TC9172AP.
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TC9172AP,TC9227,28P

Pin Function

Pin No. Symbol Pin Name Explanation of Functions and Operations Remarks
1, (1) NC No connection — —
Reference Input of reference frequency signal supplied from
2,(2) REF frequency inout controller LSI. Bilt-in Amp. C coupling small amplitude O_Igg_
q ¥y Inp operation.
3, SO Serial output Serial I/O ports. v
DD
Carries out between controller the setting of frequency
. dividing number, dividing type, and the transfer of data O.;E q
4,3 Sl Serial input for controlling IF counter, general purpose I/O ports. o
As TC9172AP has no serial output mode.
5, (4) CK Clock signal input SO terminal does not exist. W_
) ] SO terminal is P-ch open drain output, and SI, CK, SI, CK, STB
6, (5) STB Strobe signal input | STB terminals are Schmitt trigger inputs.
= ) . Inputs auto stop signal. It can be used as general O D
[ A-STP Auto stop input purpose input port also. (TC9227P, TC9228P)
IF signal input of IF counter to detect auto stop. Built-in
8, (—) IFIN IF signal input Amp. C coupling small amplitude operation (TC9227P, O.@Q_
TC9228P).
9, () IN1 General purpose Freely usable general purpose input terminal O D
' input port (TC9227P, TC9228P)
OoT1
/
10, (6) (IN2) //
(Note) ///
/
oT2 / .
/ Freely usable general purpose output terminals.
11, (7) (IN3) / I )
/ They can be used for switching control signal output of
(Note) // radio frequency circuit.
e TCO172AP: 4
12, 8) oT3 O—<}
General purpose e TC9227P: 6
output ports
e TC9228P: 4
13, (9) oT4 . o .
Note: In TC9228P, 10, 11 pins are indicated as input
port.
14, (—) oT5
15, (—) oT6
16, (10) DO2 VbD
Phase comparator Tri-state outputs of phase comparator. [—
outputs DO1, DO2 are parallel outputs. —
17, (11) DO1
Test mode control input. With pull-down resistance.
18, (12) TEST Test terminal )
Usually, used in OPEN state or GND connected.
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TC9172AP,TC9227,28P

Pin No. Symbol Pin Name Explanation of Functions and Operations Remarks
18, (13) AM AM Ioc_al oscillator Programmable counter input at AM band. Ow
' signal input Built-in Amp. C coupling small amplitude operation.
21 (15) M FM local oscillator Prescaler input at FM band. fhax = 120 MHz O-I-_VDW;-
' signal input Built-in Amp. C coupling small amplitude operation.
22, (16) Vbbp
fo""‘?’ Slupp'y Supply 5V + 10% —
20, (14) GND ermina

(' ): Terminal of TC9172AP
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TC9172AP,TC9227,28P

I/O Map

e TC9227P, TC9228P I/0O map

110 PLL (1) General Purpose Output (2)
Code Y1l | Y2 | Y4 | Y8 Y1 Y2 Y4 Y8
0 Programmable counter dividing type setting
HF | AlF +1 | AlIF -1 | FM
1 Programmable counter dividing number setting General purpose output
o | P | P2 | P o1 | o2 | om | om
) Same as above General purpose output .
g P4 | P5 | P6 | P7 OT5 | OT6 &\\\\\\\\\\\\\\\\\\\\\\\\\\
= Same as above
S | °[ m [ m | r0 | eu
§ Same as above
£ ! P12 | P13
5
IF counter control
® BUSY | WIDE | STOP
General purpose input
! A-STP | IN1 | IN2 | IN3
Programmable counter dividing type setting
8 HF | AIF +1 | AIF -1 | FM
9 Programmable counter dividing number setting General purpose output
PO | P1 | P2 | P3 OoT1 | oT2 | OT3 ’ OoT4
A Same as above General purpose output |
~ P4 | P5 | P6 | P7 OT5 | OT6 &\\\\\\\\\\\\\\\\\\\\\\\\\§
= Same as above
§ ® P8 | P9 | P10 | P11
'é c Same as above
'é P12 | P13
5 REF code data
1 | 2 | 4
IF counter control
. START | WIDE | RESET
. Chip select code data “1” Chip select code data “2”
1 | o | o 0 0 1 0 0
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TC9172AP,TC9227,28P

e TC9172AP I/O map

110 PLL (1) General Purpose Output (2)
Code Y1 Y2 Y4 Y8 Y1l Y2 Y4 Y8
0
1
< 2
i
o) 3
a
= 4
o)
s 5
6
7
8 Programmable counter dividing type setting
HF | AlF +1 | AlF -1 | FM
9 Programmable counter dividing number setting General purpose output
PO | P1 | P2 | P3 OT1 OoT2 OT3 OoT4
Same as above
a A
E P4 | P5 | P6 | P7
O Same as above
e B
5 P8 | P9 | P10 | P11
o
5 Same as above
o C
P12 | P13
Chip select code data “1” Chip select code data “2”
F
1 0 0 0 0 1 0 0

Note 3: TC9172AP contains no input port.

As it contains IF counter, there is no control port of it.
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TOSHIBA TC9172AP,TC9227,28P

Operations

In TC9172AP, TC9227P, TC9228P as indicated in the block diagram, each function is controlled by accessing the
ports connected with 4 bit data bus (Y) and code bus (C).

Each data on this data bus and code bus is conducted from the controller LSI by four terminals of SI, SO, CK,
STB (three terminals of SI, CK, STB in the case of TC9172AP).

As control is all made with port, explanations will be given here chiefly about the functions of each port. These
ports are constituted with 4 bit units, and selected by 4 bit code data. Code assignment of each port is shown in I/0
map indicated previously. On the whole, code “OH~7H” is assigned to input port, and code “8H~FH” to output port.

Note 4: “Input port” and “Output port” mentioned here are always based on the controller LSI.

Thus, the port served when putting out data from controller LSl is called the output port, while the port
(which data is taken from PLL side) to controller LSl is called the input port.

Note 5: In this explanation, code assignment of each port is encoded as shown below.

¢ (Korl) m n

L

Low-ranking 3bit value “0~7” among 4bit code data.

1 : 1/0 port relating to PLL.

2 : 1/0 port of general purpose output terminal.

Distinction between input/output port [K : input ports
L : output ports

(example) ¢K17: General purpose input port
0L21: General purpose output ports OT1~0T4

Programmable Counter

Programmable counter block is composed of two modulus prescaler, 4 bit + 10 bit programmable binary
counter, and PLL I/O ports to control the above.

1. PLL I/O Ports (¢KL10~pKL14)

(1)  Exclusive PLL ports to entirely control frequency dividing number, dividing type and IF correction (IF
offset) at FM band.

(2) In TC9227P, TC9228P PLL ports are entirely I/O port structure. Therefore, it is possible to take the
set data again into the controller LSI by accessing input port. ()K10~¢pK14)

(3) PLL port configuration

$L10 $L11 $LI12 $L13 $L14
1]2]a]s 1]2]a]s 1]2)a]es 1]12]4a]s 1] 2 Eags
i iy 11ritiy? A I I A I O I I 1V
et Ie
NOT YET
HE +1 -1 mm PO P1 P2 P3 P4 P5 P6 P7 P& P9 P10 P11 P12 P13 sep
L | LsB MSB
L IF OFFSET 11 J
SETTING OF

FREQUENCY DIVIDING SETTING OF FREQUENCY DIVIDING NUMBER 14BIT OF PROGRAMMABLE COUNTER
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TOSHIBA TC9172AP,TC9227,28P

(4) Setting of frequency dividing type
Selection of pulse swallow dividing type or direct dividing type is made by HF, FM ports. Make
selection from the following three types according to the applied frequency band.

. Frequency
- Fi | AL
HF | FM Frequency Dividing Type Receiving Band | Input Frequency npgt Dividing
Example Range Terminal Number
0 [ O [Direct dividing LW, MW, SW| 0.5~10 MHz AM|N n
1/1
110 =/ 16 pulse swallow type SWH 8~60 MHz AMIN n
0 1 | Notuse
1 1 1><i/i pulse swallow type FM 50~140 MHz FM 20n
2715/ 16 IN

Note 6: n represents programmed frequency dividing numeral value.

(5) IF offset function at FM band

When pulse swallow dividing type is selected, it is possible to vary actual frequency dividing
number by +1 without changing the programmed dividing numerals by AIF + 1 ports. Thus, it can be

applied to IF offset at FM band. In the case of direct dividing type selection, IF off set function does
not operate.

Frequency Dividing Number
AIF+1 | AIF-1 (AT EM band)

20n

20(n-1)

20(n + 1)

R, ]O| O
ROk, | O

20(n-1)

(6) Setting of frequency dividing number
Dividing number of programmable counter is set on PO~P13 ports with binary.

e At pulse swallow type (14 bit)

MSB LSB
P13 P12 P11 P10 P9 P8 P7 P6 PS P4 P3 P2 P1 PO
213 2“
Note 7: Frequency dividing number setting range (pulse swallow type)
n = 210H~3FFFH (528~16383)
e At direct dividing type (10 bit)
MSB LSB
I
P13 P12 P11 P10 P9 P8 P7 P6 P5 P4 / A A %
2° 2~ v 4

UNRELATED
Note 8: Frequency dividing number setting range (direct dividing type)
n = 10H~3FFH (16~1023)
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TOSHIBA TC9172AP,TC9227,28P

Note 9: As the programmable counter is not provided with frequency dividing offset, the programmed
dividing number becomes the actual frequency dividing number. However, in the case of FM
band, the actual frequency dividing number becomes two times of programmed value.

Note 10: In the case of direct dividing type, PO~P3 port (¢L11) data become unrelated, and P4 port
becomes LSB.

Note 11: Frequency dividing number is entirely renewed at the time of data setting of MSB port (¢L14). For
this reason, the data of MSB port (¢L14) must be set at the end of dividing number setting.

Even when the data setting is considered unnecessary (when the data is same as the previous
one), the data setting must be executed for MSB port (¢L14).

2. Circuit Configuration of Prescaler and Programmable Counter.

(1) Circuit configuration of pulse swallow dividing type

The circuit is composed of 1/15, 1/16 2-modulus prescaler and binary programmable counter of 4 bit
on N1 side and 10 bit on N2 side.

In the case of FM band, 1/2 divider is added to the front stage of prescaler.

— PO~P3
AMP S _l
o € 3 N N1 COUNTER
IN = i
2 16
1 / 1 PRESET
AMP 15 1 16
AM )—I >——i
G % N2 COUNTER 10bit 4 1O PHASE
PRESCALER COMPARATOR
4 e LI
P4~P13

(2)  Circuit configuration of direct dividing type
In this case, prescaler block is passed and N2 side counter 10 bits is used.

PRESET
AMP
TO PHASE
AM|y N2 COUNTER 10bit COMPARATOR
P4~P13

(3) Both FMIN, AMIN terminals have built-in amp. and small amplitude operation is possible with
capacitor coupling.
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TOSHIBA TC9172AP,TC9227,28P

Phase Comparator

Phase comparator compares the phase difference between the reference frequency signal applied to REF
terminal and programmable counter dividing output signal, and puts out its error component. Further, it
controls VCO through low pass filter as that the frequency and phase of these two signals may agree with each
other.

1. Two Tri-State Buffer DO1, DO2 Terminals are Put Out in Parallel from the Phase
Comparator. For This Reason, Optimum Design of Filter Constant can be Made for
Each of FM/AM Band.

2. Reference Frequency Signal is Supplied from the Controller LSI to the REF Terminal,
and no Crystal Oscillator is Needed on PLL LSI.

3. REF Input has Built-In Amp. and Small Amplitude Operation is Possible with
Capacitor Coupling.

REFERENCE
FREQUENCY SIGNAL

R
PHASE

PROGRAMMABLE _S__|COMPARATOR
COUNTER OUTPUT

Vee
R _l ] 1 I 1 I L
I | ] RL
: 1 ) RZ
s =t n M 'TI m DO g?ogéRé: I/%g
E i E: E | HIGH LEVEL R1
DO =1 ___‘_J'L__ -
FLOATING
LOW LEVEL
DO Output Timing Chart Example of Active Low Pass Filter

Shown above are indicated DO output timing chart and example of active low pass filter circuit by
darlington connection of FET and transistor.
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TOSHIBA TC9172AP,TC9227,28P

IF Counter (TC9227P, TC9228P)

TC9227P, TC9228P have IF counter which counts intermediate frequency (IF) of FM or AM during auto
search tuning, and produces auto stop signal when that frequency has entered in the specified range. TC9172AP
contains no IF counter.

IF counter block is composed of 15 bit presettable counter and IF counter control ports.

AMP
) ‘ DETECTING | _
N 15bit PRESETTABLE COUNTER [ PETECTH
PRESET TT PRESET DATA
/STOP
I MULTIPLEXER I [/ WIDE
- /ausv
GATE TIME 4 /]
REFERENCE g L16 L5
—| CONTROL <: # K16
FREQUENCY ] ]
CIRCUIT I%"‘
- 1t A
¢ s ) ®DATA BUS
¥ & [al 1N\
) H T it Y ©CODE BUS
G H o oV

1. Operation of IF Counter

IF counter counts IF signal of 10.7 MHz at FM band and 450 kHz at AM band, and its gate-time is made
of the reference frequency signal supplied to REF input.

(1) IFIN terminal has built-in amp. and is capable of making small amplitude operation with capacitor
coupling.

(2)  IF counter has two kinds of detectability, WIDE/NARROW.

(3) Gate time and detectability in each band are shown below.

Reference Narrow Wide
Band Frequency
(kHz) Gate Time (ms) Detectability (Hz) Gate Time (ms) Detectability (Hz)
LW 1 20 450 k £ 600 5.0 450k £ 2.4k
SW 5 4.0 450 k £ 3k 1.0 450k £ 12k
MW 9 k 9 2.2 450 k £ 5.4 k 0.55 450 k £ 21.6 k
MW 10 k 10 2.0 450 k £ 6 k 0.50 450 k £ 24 k
12.5 1.6 0.4
FM 10.7 M+ 15k 10.7 M £60 k
25 0.8 0.2
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2.

IF Counter Control Output Port

(1) REF code data output port ($L15)
It sets the code data corresponding to the reference frequency which serves as time base. Never fail
to set the code of the presently employed reference frequency signal.

¢ Reference frequency code table

#L15
1 2 4 s
Code Data 0 1* 2 3* 4 5 6 7 %
Reference v
1k 50 k 5k | 100k | 9k 10k [125k| 25k
Frequency CODE DATA NOT YET
USED

*: Code “1”, “3" can not use.

(2) IF counter control output port (pL16)
$L16

1 2 4 8

L-NOT YET USED

) IF counter reset (IF counter
———RESET — IF counter operation

does not operate.)

111 ” :
lloll .

reset IF counter normal operation
WIDE — WIDE / NARROW “1" . WIDE mode
selection “0" : NARROW mode

IF count is started whenever data “1” is
setting.

START — IF count starts :

(3) IF counter control input port ($K16)

$K16
4 Ea%
NOT YET USED

1 2

STOP —IF counter detection !
result (Auto stop

signal) 0"
WIDE — WIDE / NARROW b
mode data input port L ”0" :

BUSY —IF counter operating
monitor

: Inside of IF count detecting

width (stop OK)
Outside of IF count detecting
width (stop NG)

: WIDE mode

" 1 ” .
uo" .

NARROW mode

IF counter is counting
IF counter counting is
completed

Note 12: In the case of auto stop detection by IF counter, refer to the contents of STOP port after
confirmation that BUSY port is “0” (counting completed).

Note 13: IF counter cannot be used when reference frequency of 50 kHz or 100 kHz is used at FM band or
when IF off set is carried out.

The same applies to the case where frequency other than 10.7 MHz and 450 kHz is used for IF

signal.

12
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General Purpose Input and Output Ports

They have general purpose input/output terminals controlled with 4 bit units.
However, TC9172AP has output terminals only.

Number of Input
Terminal

Number of Output
Terminal

TC9172AP

4

TC9227P

2

6

TC9228P

4

4

0

2

General purpose output ports (0L21, ¢L.22)

$L21

1 2 4 8

!

L oma

$L22

1 2

o713

oT12

on

Note 14: TC9172AP has no ¢L22 port.

In the case of TC9228P, OT1, OT2 ports are not output terminals.

The set data is put out in positive logic.

Output terminals are CMOS structure. In TC9227P, TC9228P general purpose output ports are
entirely I/O ports structure. Therefore, it is possible to take the set data again into the controller side
by accessing input ports (0K21, ¢K22).

General purpose input port (0K17)

$K17

1 2 4 8

!

L in3
IN2
IN1
ASTP

Note 15: In TC9227P, data of IN2, IN3 ports is “0".

Further, TC9172AP has no general purpose input port.

Note 16: A-STP port is for auto stop signal input use, but it can be applied to other use.

Data is got in positive logic. Input terminals are CMOS structure.

13 2003-10-21



TOSHIBA TC9172AP,TC9227,28P

Serial 1/0 Ports

As shown previously, each port is controlled through serial ports and serial bus line. Serial ports control the

data transfer between the serial bus line and code data bus line of IC inside.
Number of input/output terminals of serial port is as follows:
TCILT2AP ..o 3 terminals (SI, CK, STB), without input port.
TC9227P, TC9228P............. 4 terminals (SO, SI, CK, STB), with input port.

SI, CK, STB terminals contain Schmitt trigger input, and SO terminal has P-ch FET open drain output

construction.

Note 17: SO terminal needs external load resistance. (RL = 2 k~3 kQ)

SERIAL BUS LINE TO
CONTROLLER SIDE

Ry =2~3kQ2
e} {Note 18),

STB A\ CK ~~ Sl N

b

SCHMITT Sbit SHIFT
TRIGGER INPUT REGISTER OUTPUT VDD
INPUT
> ODATA BUS
A > ©CODE BUS
-
CONTROL ﬁ
creur ]
] cCHIP |
CODE LATCH SELECTOR [—= > STROBE SIGNAL

Note 18: TC9172AP has no SO terminal.

1. Data Transfer Format

(1) Data output timing (access of output port)

STB '_I l_l_
« MU

o o Yol cg="1" A\ vi fva)Xva) e\

|_ CODE DATA l OUTPUT DATA _|
™ Lt "1

St

Code data (C1~Csg) 4 bits of output port and output data (Y1~Y8) 4 bits are serially transferred to

SI terminal with the timing shown above.
SI data is read in with the rising of CK.

Note 19: During the designation of output port, code data “Cg” is “1” at all times.

14
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TOSHIBA TC9172AP,TC9227,28P

2

Data input timing (access of input port)

« LTI T L

sl [ a o) al Cg="0"

CODE DATA

so ! 4,Y1XY2XY4XYB\
l_ INPUT DATA _|
it 1

When code data (C1~Cg) 4 bits of input port is transferred to SI terminal with the above timing, the
data of designated port is output to SO terminal with 4 bit serial of Y1~Y8. SI data is read in with the
rising of CK signal, and SO data is output with the rising of CK signal.

Note 20: During the designation of input port, code data “Cg” is “0” at all times.

2. Designation of Chip Select

Besides PLL IC, various peripheral option ICs can be connected on the serial bus line. It is necessary,
therefore, to designate the IC connected with controller LSI through bus line, between which data is to be
transferred.

Chip select code is provided to designate the controlled IC on the bus line.

Select code for designating TC9172AP, TC9227P and TC9228P is as follows:

Y
2
(3

e Chip select code for PLL I/O ports: 1
e Chip select code for general purpose output ports: 2

Select code is set up to the chip select code data output port. (code “FH”)

Select code must be set up first at the time of serial data transfer.

Select code once set maintains the same data unless otherwise designated, and so, there is no need of
designating select code every time serial data is transferred.

3. Pulse Width of Serial Timing

K

STB

L 245 Min. 25 Min. |
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Maximum Ratings (Ta = 25°C)

Characteristics Symbol Rating Unit
Supply voltage VpD -0.3~6.0
Input voltage VIN -0.3~Vpp + 0.3 \%
Power dissipation Pp 300 mw
Operating temperature Topr -30~75 °C
Storage temperature Tstg -55~125 °C

Electrical Characteristics (unless otherwise specified, Ta = 25°C, Vpp =5 V)

Characteristics Symbol C-Ii—szsutit Test Condition Min Typ. Max Unit
Operating supply voltage range VpD — 4.5 5.0 5.5 \%
Operating supply current Ipp — | FMy =120 MHz — 15 25 mA
Note 21: * Marked characteristics are guaranteed in a range of Vpp = 4.5~5.5V, Ta =-30~75°C.
Operating Frequency Range
. Test . . .
Characteristics Symbol Circuit Test Condition Min Typ. Max Unit
FMN fEML 1 |VIN=05Vpp 50 ~ 140 | MHz
FMiN fEM2 1 ViN=0.3Vpp 50 ~ 120 MHz
AM|N (HF mode) fAMH 1 Vin=0.3 Vp-p 8 ~ 60 MHz
AM|y (LF mode) famL 1 ViN=0.3Vpp 0.5 ~ 10 MHz
IFIN f||: — Vin=0.3 Vp-p 0.4 ~ 13 MHz
REF input fREF — |VIN=0.2 Vp-p 1 ~ 100 kHz
Note 21: * Marked characteristics are guaranteed in a range of Vpp = 4.5~5.5V, Ta =-30~75°C.
Operating Input Amplitude Range
. Test - . .
Characteristics Symbol Circuit Test Condition Min Typ. Max Unit
FMiN ViNa (FM) 1 |fiy =50~140 MHz 05 ~ Vg%‘ Voo
FMN VINZ (FM) 1 |fin=50~120 MHz 0.3 ~ Vg%‘ Vp-p
g~ - Vbp -
AM|N (HF mode) VIN (AMH) 1 fin = 8~60 MHz 0.3 0.5 Vp-p
V —
AM\ (LF mode) VIN (AML) 1 |fijy=0.5~10 MHz 0.3 ~ 8% Vo-p
— 04~ . Vpp -
IFIN VIN (IF) —  |fin=0.4~13 MHz 0.3 05 Vpp
REF input VIN (REF) — f|N =1~100 kHz 0.2 ~ Vbp Vp-p
Note 21: * Marked characteristics are guaranteed in a range of Vpp = 4.5~5.5V, Ta =-30~75°C.
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TOSHIBA TC9172AP,TC9227,28P

OT1~6, DO1~2, SO

Characteristics Symbol C-Ii—risutit Test Condition Min Typ. Max Unit

output current "H level lon - \Slgﬂe_rrﬁgal is excepted -05 | -10 - "
"L level lou 7 \ngl_tgrrlni\r/lél is excepted 05 10 7

SO terminal output current Iso — |Von=4V -2.0 -3.0 — mA

SO terminal off leak current Io)== — [VouTr=0V — — -1.0 LA

DO terminal tri-state leakage current ITL — |VTLH=5V, V1 L=0V — +0.5 UHA

IN1~3, SI, CK, STB, A-STP

Characteristics Symbol C-Ii-risutit Test Condition Min Typ. Max Unit
“H” level IIH — |VIH=5V — 1.0
Input current HA
“L" level i — |VL=0V — — -1.0
“H” level Vi — — 4.0 ~ 5.0
Input voltage \%
“L" level Vi — — 0 ~ 1.0
Test Circuit
TC9227P, TC9228P TC9172AP
GND VpD MONITOR GND Vpp MONITOR
(m] r@ —@
‘»c T <:c:
sm < m
20 1~ 1"
/ G
5 ™M p:
X (42
—® sG —@ s
sI [ —n——nE@ SG SG
K O o
sTB [ ]
A-STP :c(::"
- | & MONITOR MONITOR
IFIN
IN1T
OT1/(IN2) [1 fout T fout

OT2/(IN23
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Example for Application Circuit

(TC9227P)
5V vec
1 L m
REF —] 2 } T vCco
0.001 uF
Sl 3
o.omwl
SO —»1 4 b4
K 5 HF i L Av
—
CONTROLLER T vCco
STB —=1 6
7
8
9

INPUT PORT IF SIGNAL
OUTPUT PORT AUTO STOP SIGNAL

18 2003-10-21



TOSHIBA TC9172AP,TC9227,28P

Package Dimensions
DIP22-P-400-2.54 Unit: mm

22 12

1 1 —1 —1 —1 —1 3 —1 1 —1 1

)

LT L I L IJTLJITLIJT0L 1L J1TL0LJTL0LTL0LTTL1d

8.810.2
10.16

27 .8MAX
27.310.2

3.8£0.2
4.6+0.3

3.5%

0.51MIN

0.95TYP

Weight: 2.1 g (typ.)
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TOSHIBA TC9172AP,TC9227,28P

Package Dimensions

DIP16-P-300-2.54A Unit : mm
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Weight: 1.0 g (typ.)
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TOSHIBA TC9172AP,TC9227,28P

RESTRICTIONS ON PRODUCT USE

030619EBA

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

e The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third parties which
may result from its use. No license is granted by implication or otherwise under any patent or patent rights of
TOSHIBA or others.

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 products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or 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. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted 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 instruments, 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’s own risk.

¢ The products described in this document are subject to the foreign exchange and foreign trade laws.

e TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced
and sold, under any law and regulations.
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