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DTS MICRO CONTROLLER CONTAINING LCD DRIVER

Unit in mm
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The TC9306F is 4 bit CMOS micro controller for 45 3
digital tuning system use having built-in LCD ’ uuuﬂuuuuuﬂuuﬂuu
: driver. 46 = 30
i CPU has 4 bit parallel addition and subtraction = =] s
1 . : . . = — TI%.
AI, SI instructionms, etc. logical operation = =
(AL, » 8te.), logteal op = om) s Yo
; (OR, AN instructions, etc.), plural bit judge and == =
] comparison instruction (TM, SL 1nstruct10ns, ete.), = =] ;
i - §0c=—x f— 1€ :
H and timer function. : R . N\, :
H !
: The equipment consists of 60 pin, mini-flat package, nnﬂnﬂnﬁﬁﬂnﬂﬂﬂﬁﬂﬂ i
: R 14.0+0: 7
and has abundant I/0 port and exclusive key input 176208 -
port controlled by powerful input and output ’_\" 18203 E :
instruction (10, KEY instruction, etc.), and serial g MaARE el ]
bus control function (SIO instruction) to control T f N ]
- - < |'
forcibly external PLL LSI and peripheral ICs. ¢ ’ ..”E-E? ..U_QS_':'L A
: ) . = 183+C03T =
Further, it contains 4 bit A/D converter, and is h
capable of measuring electric field strength by JEDEC -
" inputting signal meter output. . TOSHIBA F60Ba2-P
- i : 0.85~
. Also, it has abundant exclusive LCD output terminal Weight : 0.83
of 172 duty, 1/2 bias driving, and exclusive terminal ‘
to output ten kinds of refefence frequency signal to
be supplied to PLL LSI.

And TC9306F is pin-compatible with TC9302AF (program s

memory capacity, lK-step type).

FEATURES : ) _

. 4 bit micro controller for digital tuning system use.

« Built-in LCD driver (1/2 duty, 1/2 bias driving, driving frequency: 50Hz)

. 5Vt10% single power supply.> CMOS”"structure and low power dissipation.

- Back-up of data memory (RAM) a-nd each port is easilv made (by INH terminal).
- Program memroy (ROM) : 16 bit X 2048 steps

. Data memory (RAM) : 4 bit X256 words

» Powerful instruction set of 65 kinds (all one word instruction).

- Instruction executing time 44.%ps (7.2MHz crystal connection).
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Abundant addition and subtraction instructions (addition instructions 12 kinds,
subtraction instructions 12 kinds). )

Powerful compound judge statement (TMIR,TMFR,TMT,TMF, TMIN TMFN instructions).

Data transfer in same low address is possible.

Indirect transfer of register is possible. (MVRD,MVRS,MVGD, MVGS instructions).

16 powerful general registers (arranged in RAM).

Stack level : 2 level

Program memory (ROM) has no conception of page, field, and JUMP and CAL instruction
can be freely made among 2048 steps. 7

It is possible to freely refer to the content, 16 bits, of optional address within
1024 steps in program memory (ROM), (DAL instruction).

Contains powerful exclusive serial bus control function. -
Powerful input and output instruction (IO, KEY, SIO instructions)

Exclusive input port (Kg~K3) for key input use, and abundant 29 exclusive LCD
driving terminals.

Abundant 14 I/0 port (port capablé of setting input or output in 1 bit unit : 6,
exclusive output port : 8).

Clock stop is possible by instruction. (During CKSTP instruction : Supply current,

luA or below).

2Hz timer F/F and 10Hz interval pulse output are contained (Internai port for time.

base use).

Built-in 4 bit A/D converter

Reference frequencies of ten kinds to be supplies to PLL LST can be selected
depending upon program. (lkHz, 5kHz, 9kHz, 10kHz, 12.5kHz, 25kHz, S50kHz, 100kHz,
3.125klz, 6.25kHz). '

Pin-compatible with TC9302AF (ROM capacity: lé-bit x 1024 steps).
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-] MAXIMUM RATINGS (Ta=25°C)

v ———— i r——

> CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vpp ~0.3~6.0 v
Input Voltage . VIN -0.3~Vpp+0.3 v

& Power Dissipation Pp 200 mW
Operating Temperature Topr ~30~75 °c

’ Storage Temperature Tstg -55~125 °C

TERMINAL CONNECTION DIAGRAM -
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BLOCK DIAGRAM

i 8 . 11 13 15 17 19 A 23 2B 27 cou :
123456678010 12 14 16 18 20 22 26 26 12 : i
| 10D DRIVER |
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= cPU 1
w2y EIXT o056 DIVIDER PU TIMING OENE | o |0
X7
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- | - La ¢
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B 15 A <
) 4
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5’( /_ ROM A—_R HH :> . B 84
] .
16 . 1R pypmn | r/wsur. ] ) -
g \_ (16X2048 STEP) T, 1, P3-2/8/D-IN
2 .
< = - . -
§ 1 q P2 -1
P2-2
. K= 1e | P2-3
ALD —=O P2~4
—— HH INSTRUCTION
cls | || DEC. .
1= La
ADDR. DEC. m
P~y ¢ L :
[ 8, 21| — s
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- E — Q18
T - Q T4
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SYSTEM RESET -
O MUTE
POWER ON o O X3
RESET O Kz
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TEST INT Vpp GND INH
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ELECTRICAL CHARACTERISTICS (Unless otherﬁiée specified,

Ta=25°C, Vpp=5V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.} TYP.| MAX.| UNIT
Supply Voltage Range Vpp - - * 4.5 5.0 5.5 v
Memory Holding Voltage Range VHD gzzs:al oscillation 2.0 ~ 5.5 v
_ Normal operation
Operating Supply Current - Ipp |[(Encluding output - 1.0 ] 3.0 mA
current)
Vpp=5v
IHp1 |Crystal oscillation - 10.07] 1.0
: stops
Memory Holding Supply Current [77:3
. Vpp=2V
Iup2 |Crystal oscillation - - 0.5
stops
Crystal Oscillation Frequency £xr * - 7.2 - MHz
LCD_Common Qutput (COMI, COM2)
High Level Output Current IoH1l |Vomp=4.5V =200 | -500 - LA
Low Level Output Current Iorl [Vor=0.5v 200 | 500 - UA
1/2 Bias Voltage Vs | 2.40 | 2,50 | 2,60 v
LCD Segment Qutput (81~827)
jHigh Level Qutput Current I0oH2 |Vog=4.5V =50 | ~160 - HA
Low Level Output Current Ion2 |Vor=0.5V 50 160 | - uA
MUTE, TO~T6 Port
High Level Output Current Ious |Vou=4.5V -0.7 |-1.7 | - mA
Low Level Output Current IoL3 }VoL=0.5V 0.5¢ 1,2 - mA
REF Qutput, P2-1~-4, P3-1~-2 Port
High Level Output Current Iou4s |Vou=4.0V -0.6 |-1.4 - mA
Low Level Output Current IoL4 |Vor=1.0vV 0.6 | 1.4 - mA
80, CK, STB Output ’
High Level Output Current IoH5 [Von=4.0V -1.0 | -2.0 - mA
Low Level Output Current IoL5 |Vor=1.0V 1.0 | 2.0 - mA
Key Input Port (KO0~K3)
High Level Input Voltage VIH1 3.5 ~ 5.0
Low Level Input Voltage ViLl 0 ~ 1.5 v
Pulldown Resistance ‘RIN1 501 100 | 150 ko
==TO0S H iB A:::'.-.."::r..;:: B e e e
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, VDD=5V)

| CHARACTERISTIC | symBoL| TEST cowprTION | mn| Tve. max. UNIT]

SI, INH, INT, P2-1~-4, P3-1~-2 Port

High Level Input Voltage (INH) VIH2 4.3 ~ 5.0 \
A ; Low Level Input Voltage (INH) ViL2 0 ~ 2.7 v

F High Level Input Voltage (Others)| Vil 3.5 ~ 5.0 v
: Low Level Input Voltage (Others) Vir 0 ~ 1.5 v

3 High Level Input Leak Current Iy |Vig=5.0v - - 1.0} pA
__ Low Level Input Leak Current Iy | VIL=0V - - | -1.0{ uA

A/D Converter (DC-REF, A/D IN)
. DC-['(EF Built-in Ladder T 30 50 80| ka

Resistance

DC-REF Input Voltage Range VREF 1.0 ~ 3.0 v

Resolution VRES - \/Iﬁgp - N

Others

XT Input Feedback Resistance Rf 500 | 1000 | 2000 | ka

Test Input Pulldown Resistance Rin2 15 30 60| kO

Note: * Marked items are guaranteed within a range of Vpp=4.5~5.5V, Ta=-30~75°C.

e

AUDIO DIGITAL IC

e
e




' R cerie - -
TOSHIBA- ELECTRONIC 02 DE VHUQ?EH? 00L&LYT? 4 I

' Tcas0eF v

v,

o

FUNCTIONS OF EACH TERMINAL /
PN | syMBOL T hAL FUNCTION AND OPERATION ' REMARKS
This is a common signal output terminal to LCD. E
Indication of maximum 54 segments is possible
. - with matrix made with S1~S27. To this terminal Vop
22 COM1 LoD - are outputted three value levels of Vpp,1/2Vpp, f‘
§ Common Output { GND, at intervals of 50Hz.
54 COM2 ' )
: (Note) During system reset and CKSTP F‘
e % ' instruction execution, output is
automatically fixed at "L" level. -
This is a segment signal output terminal to
_ LCD. 1Indication of maximum 54 segments is
4 55 s1 possible with matrix mode with COMI,COM2,.
l ' r - . Data is outputted to these terminals by the
60 s6 ' execution of SEG instruction (COM1l system) and
LCD MARK instruction (COM2 system).
1 s7 gs%zszt Decoding of segment can be done by making that C>—<K:P—
0 ! : decode pattern within ROM territory and
21 527 executing it by using DAL instruction.
(Note) During system reset and CKSTP
instruction execution, output is
automatically fixed at "L" level,
This is a 4 bit input port for inputting key
matrix. By executing KEY instruction
2% KO designating this port at operand part, data of
t t Key Input these terminals is read in RAM.
Port .
27 K3 All terminals contain pull-down resistance. RIN1
- Usually, output port of TO~T6 is used for key
y
return timing signal output.
=z TOSHIBA:=: T L A Tt e
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FUNCTIONS OF EACH TERMINAL i
No. |SvMpoL | TERMINAL FUNCTION AND OPERATION REMARKS
28 0 This is an output port of 4 bit (T0~T3) and
Key Timing 3 bit (T4~T6). Usuaily, it is used as key
] ¢ Output Port i
34 6 o return timing sigqal output of key matrix. CF"_°<3—
This is a 2 bit I/0 port. This port is
capable of making input and output assignment
P3-2 for each bit, and the assigmment is made with
335 /a/D. the content of internal port called PORT-3 I/O
o ifglig:§og CONTROL. ’ ggnﬁégter
- Voltage Input This terminal combines analog input of built-
P3-1 éReference 4 bit A/D Converter. Change-over to A/D
36 /DC. oltage Input . -
Converter input is also controlled by the
REF content of PORT-3 I/0 CONTROL Port.
The built-in A/D converter is of successive olT
comparison system by program, P3-1 being
reference voltage input, and P3-2 analog
comparison voltage input.
This is a 4 bit I/0 port. This port is
37 P2-4 - capable of designating input and output of
! ! 7 I/0 Port 2 each bit, and the designation is performed
40 P2-1 . with the content of internal port called CFJ:522;
PORT-2 1/0 CONTROL. oy
al UTE Muting Signal This is a 1 bit output purt: '
Output Port It is usually used as a muting control signal ]
) output. -~ - - . )

=AUDIO DIGITAL IC
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] FUNCTIONS OF EACH TERMINAL
PIN TERMINAL
pel | syMBOL o FUNCTION AND OPERATION REMARKS |
42 | stp |Strobe Pulse o ;.1 interface. |

Cutput
By executing SIO ‘instruction, external PLL
Serial Clock

A

43 CK Output LSI and peripheral optional ICs_can be .
controlled powerfully,
Ly §0 gj:;:i Data As for serial transfer system, two kinds of
g ’ ' NCD/NCD mode can be selected by program.
: Serial Data .
R 45 SI Input O—Do_
This is an outpuf terminal of reference
frequency signal supplied to PLL LSI.
It is possible to select ten kinds of
Reference .
46 REF | Frequency reference frequency signal, 1kHz, 5kHz, 9kHz,
- Signal Output | 10kHz, 12.5kHz, 25kHz, 50kHz, 100kHz, 3.125kHz, C>——0<:}—
6.25kHz, depending upon the program.

(Note) When INH input is at "L" level, output

is automatically fixed at "L" level.

This is a system reset signal inppt terminal
of the device. While INT is at "L" level,
reset is applied, and when it becomes "H"
level, the program starts from zero address.
: ) When the voltage, OV—+4.5V, is supplied to
47 INT i:;ﬁialiZi“g Vpp terminal, system reset is applied (power . E>c

: on reset), and so this terminal usually is

fixed at "H" level when used.

(Note) After system reset, 1/0 port is set at |

input mode, but the output port must
be initialized by program according to

' your use, as its outpﬁt condition is
indefinite,

S
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FUNCTIONS OF EACH TERMINAL

PIN TERMINAL
No. SYMBOL NAME FUNCTION AND OPERATION REMARKS

e g e+

This is a pulsing signal input port of radio
mode, )

It judges as radic on mode at "H" level input

and radio off mode at "L" level input.
When this terminal is at "L" level, REF output

| is automatically fixed at "L" level. .

Further, if CKSTP instruction is used in the

program and this CKSTP instruction is executed
while INH is at "L" level, the internal clock
generator and CPU stop their operatiomns, and C*__{:’}—

memory back up condition can be realized at

48 INH Inhibit Input

low current consumption (less than 1pa).
At this time, all output terminals (display

output, output port, etc.) are fixed to "L"

level, automatically.

(Note) CKSTP instruction is effective when INH
is at "L" level, and makes the same
operation as NOOP instruction if

‘executed when INH is at YH" level.

This is an input terminal for a test mode
control,

It is brought to test mode with "H" level
input and normal operation with "L" level or
NC condition. It contains pull down

Test Mode resistance, and usually fixed at NC or "L"

Control Input ] i RiNgz
level when used. i

49 .| TEST
- . In the test mode, the device operates as

evaluator chip, and program evaluation at
EPROM base is possible when combined with

external simulation board.
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FUNCTIONS OF EACH TERMINAL

g ’ PIN | oympop, | TERMINAL FUNCTION AND OPERATION REMARKS
4 No. - NAME
i This is a connecting terminal of crystal
: 50 XT Crystal .
3 ? Oseillation resonator. 7.2MHz crystal is connected. -
2 i 51 XT Terminal Oscillation is automatically stopped during
y ‘the execution of CKSTP instruction.
; [ Ground * o o .
) 52 GND . This is a device ground terminal. -
¥ Terminal - _ -
3 This is a power supply terminal of the device.
= . Voltage of 5VY10% is impressed in the normal
7 operation. , .
i . Under back up condition (during the execution
.J of CKSTP instruction), voltage can be lowered
down to 2V.
£ 23 v Power Supply When voltage, 0V-—4,5V, is. supplied to thl_s _
53 | DD Terminal terminal, system reset is applied to the
device, and the program starts from zero
address. (power on reset).
(Note) Carry out power on reset from the
condition of INH="L" level.
(Note) As the content of each port (output
port, internal port, etc.) is
indefinite at the time of closing of
supply power, initialization by program
must be made, according to your use.
(Supplement)
- 0—>0— MOS input
OE—-D& Built-in pulldown resistance CMOS input
0—o}— cMOS output
- O—M— Clocked gate type CMOS output
- .
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