TOSHIBA TMP47C858

CMOS 4-8IT MICROCONTROLLER
TMP47C858F

The 47C858 is 2 high performance 4-bit single ¢hip microcomputer based on the TLCS-470 series. The 47C858
has plentiful operating modes (SLOW, SLEEP, HOLD) intended to save the power, with LCD driver and
DTMF generator which are highly suitable for application in telephones.

PART No. ROM RAM PACKAGE PIGGYBACK

TMP47C858F 8192 x 8-bit 512 x 4-bit QFP100 TMP47C0586

FEATURES
+4-bitsignal chip mocrocomputer
+Instruction execution time:
8.3ps (at 960KHz), 244ps (at 32.8KHz2) QFP100
4Low voltage operation: 2.7V min.
492 basic instrutions
+Table look-up instructions
4 Subroutine nesting: 15 levels max,
+6interrupt sources (External: 2, Internal: 4)
All sources have independent latchs each, and multiple
interrupt control is available,
+1/O port (36pins)
s Input 2ports Spins
o /O 8ports 31pins
+Interval Timer (22 stages)
+Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement
mode
#+Serial Interface with 8-bit buffer
External/internal clock, and leading/trailing edge shift,
and 4/8-bit mode
+LCD driver
LCD direct drive is available (440 dotsdisplay, 1/10 duty)
4+ DTMF {Dual Tone Multi Frequency) output
¢ DTMF output with one instrution
* Single tone output function
4 Dual-clock operation
High-speed/Low-power-consumption operating mode
4 HOLD function
e Battery/Capacitor back-up
#SLEEP function
+ Battery/Capacitor back-up
¢ LCDisdisplaying
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TOSHIBA TMPA47C858

PIN ASSIGNMENT (TOP VIEW)

%
~ -3
e Y e N MO I O N DO - g a g g i .o
QFP100 3Zlg5s32355£286522032382288888¢8
*KI'—>uuuuuuUuuuwmmwmmwmmmv\v\wmv\
T (o STORMENINNT2S23853333822R2AIRAZ )
RESET g ® ™~~~ " " o 50— $£G629
XTIN 182 43 1 seG2s
XTOUT 183 48 [ seG27
TEST T—ga A7 [ SEG26
KQO (HOLDO) =T8S 46 ) 5£G25
K01 (HOLD1) C—86 45 1 seG2a
K02 (HOLD2) 87 84 ) $EG23
KO3 (HOLD3) ]88 43 [ seGa2
RAD 189 42 7 vss
vob T 90 A seGn
RaY a3 40 3 SEG20
Ra2 192 39 000 SEGY9
RA3 193 38 ) SEGIS
R30 94 37 ) seGr?
LTI womnn P4 36 == seate
R32 C—96 35 [0 SEGTS
R33 97 34 ) SEGI4
R4Q )98 33 (= sEG13
RAY 199 N2/ segn2
RAZ TT°31000 31 [/ seGn
O =N MY IND DO = NPT WY YWY WO
-—vanwﬁwm_—————————NHNNNNNNNNMJ
MO - NMO—Nm O - - R R & ~ o
v2mnmgwww2h::2wwn200882§§§2§§6 .
T o aEgss @@ TEEET Anvv vy v W
~RZZZ 8% v
Lt Lol ol BV W)
PR
BLOCK DiAGRAM Segmentdriver autput Common driver output
SEGa4 coM10
SEGT comi
e A
Power voo
Supply VSS ——
LCD dnive vie | LCD driver J

Power Supply TT
[ ;

| [Taccumutaror ] [omg]  wr I (e} Dayy memory | | PC )
[ RAM address buifer | - RAM,
T "% Display Data Program Memory
STACK | SPW (ROM)
Resetinput RESET | EIR ] EIF ] terjree [ oc Data Table
Test pin TEST - System Controller [ Interrupt Controlier |
System clock Controller 4 ) L 4
High Tyming Generator Interval 12-bit 8-bin
ey Lomer ogmer || S
. —{ .
connecting {:g‘lm High freq. Ic(‘);:;l\)er interface
pins Clock Generator ! =
Low XTIN 1 Low freq. 1
Teovetey LxTour DTME )
:!c‘noenc:}r?g" HOLD controller
pins SLEEP controller Generator
I S L
[ [] [ [}
[xo] [#8] [R9]
— U T 1k 1o
HOLD (KEQ} XO3(HOLD3) TONE R8I _ R9Z(SCK) RA3 R?3 RE3 R53 R43 R13
- T RB2 (INT1) R91 ($0) ' ' ' ' y !
K00 (ROLDO) oneoutput RB1 (12) R30(s) (RAD R70 RE0 RSO R0 R3O,
R - —
HOLD/SLEEP BO(INT2) ~
input Input port 0 /. ICinput 1O port 10 port
(Senseinput) (HOLD/ASLEEP input) porty interruptinput J (Serial port)

4-224



TOSHIBA TMP47C858

PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
K03 {(HOLD3} HOLD and SLEEP requesurelease signal
! Input {Input) 4-bit input port . N

KGO (HOLDO) input (Active "H")

R33-R30

Ra3-R40 4-bit I/O port with latch,

RS3- o

33-R50 When used as input port, the latch must be set to "1°,

R63-R&0

R73-R70Q

R83(T1) Timer/Counter 1 external input
...... 8 2NT1 4-bit VO port with latch. I
Jemmy Jounpey | When used as input port, external | EXiernalinterrupttingut

RB1(T2) interrupt input pin, or Timer/counter Timer/Counter 2 external input
............................. E external input pin, the [atch Must be set [ irrcressercasneerne e rn creee e e

R8O (INT2} to“1°, External interrupt 2 input
L T VOO .| 3bit VO port with latch. O Y e

R91 (50) VO (Qutpyy | When used as input port or serial pOrt, | ¢ ity o
............................................................. the latch must be setto "1°. OO PP

RSO (S1) VO (Input) Serial data input

RA3 - RAD vo 4-bit VO port with latch.

i When used as input port, the latch must be setto “1°.

SEG44 - SEG! LCD segment driver output
.............................. OUIPUi B R L L

COM10- COMI LCD common driver output

TONE Output Tone output
XIN ................................ R Resonator connecting pins (High frequency) .

XOUT Output For inputling external ciock, XIN is used and XOUT is opened.

XTIN Input Oscillator connecting pins {Low frequency) .
............................................................. 8

XTOUT Output For inputting external clock, XTIN is used and XTOUT is opened.

RESET Input Reset signal input

— HOLD and SLEEP request/release signal R

HOLD {KED) Input {Input) . 9 9 Sense input

nput

TEST input Test pin for out-going test. Be opened or fixed to low level.

voD +2.7Vt06.0v

VvsS Power Supply 0V (GND)

VLC LCD drive power supply
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OPERATIONAL DESCRIPTION
Concerning the 47C858 the configuration and functions of hardwares are described. Asthe description
has been provided with priority on those parts differing from the 47C800, the technical data sheets for the
47C800shall also be referred to.
1. SYSTEM CONFIGURATION
(1) CPU Core Functions
Except for the systemcontrol circuit,the CPU care functlions are the same.as those of the 47C800.

(2) Periferal Hardware Functions

® 1/0 Ports ® LLD Driver
@ Interval Timer © DTHF Generator
@ Timer/Counter @ Serial Interface

@ One-second Signal Detection Circuit
The following are explanations of functions @ and@—@®which have been added to the 47C858 or which are different

from those of the 47C800,and the system clock control circuit.

2 CPU CORE FUNCTIONS

2.1 SYSTEM CONTROL CIRCUIT
It is possible to shift from the SLOW operating mode to the SLEEP operating mode to further reduce power consumption -
and still maintain the internal status. [n the SLEEP mode,all operations execpt for the timing generator(TC} binary

counter and LCD driver are suspended,
2.1 System Clock Controller
The system clock controller starts or stops the high-frequency and low-frequency clock oscillator and
switches between the basic clocks. The operating mode is generally divided into the single-clock mode

and the dual-clock mode, which are controlled by command.
Single-clock mode : Dual-clock mode

High-freq.: Oscillating Normil'i Command [ Normal-Z } wigh.freq.: Oscillating
. operating - operating ! . Acrillat;
Low-freq. : Stopped mode Command mode Low-freq. : Oscillating

Reset
Reset

Reset
release

Rising edge
of HOLD pin
input

Reset
operation

Command Command

Command

Reset

Reset

High-freq.: Oscillating

it Ty SUR P YPUSNIP i IR

High-freq.: Stopped oHeCr)ati[r:: Low-freq. : Stopped o:eLrgt‘iI:g High-freq.: Stopped
Low-freq. : Stopped pmode 9 4 mode Low-freq. : Oscillating
Rising edze of KOLD pin Input,
Command taillng edze of K0 port Input,
or rising edze of TG output
S SLEEP High-freq.: Stopped
Reset (CPU steps) | Low-freq.: Oscillating

Figure 2-1  Operating Mode Transition Diagram
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2.1.2

(1) Control of System Clock
The system clock is controlled by the command register(0P16). Dureing a resel, the command register is reset to "0"
and the single clock mode is selected. Oscillation of the tow-frepuency clock is started in the single ¢lock mode

by setting bit 3 of 0P13.

System clock control Low-frepuency oscillation control

(Port address:0P16  Initial value:s(00) (Port address:0P13  [nitial value:000s)

TS S 2 1 0 3 2 L S LI

[ ootk | owur [ esc | owo | ..

OCLK | Operating mode selection | €s¢ [ Low-frepuency oscillation controng Noted
00:Singte-clock mode(Normal-1) 0:0sciltlation stops
01:Dual-clock modc{Normal-2) 1:0scillation starts
10:Reserved -

11:Dual-clock mode(SLOW)
Notel. s; don't care

OWUT Marm-up time selectiohw Note2. fe=High-frepuency ¢lock[Hz]
Example: fo=960KH: fs=Low-frequency clock[Hz)
fs=32.8KH2B% S o
Note2. It is valid only at switching from the SLOW
0: 28/fs+2%/fc [sec) -~  8.3(msl X -2
1: 2My/s42%/1c cre 63.0 to the Normal-2. ,
o Note3. It is valid only in the Normal-1 operating mode

Figure 2-2. System Clock Control Command Register

Operating Hode
There are two operating modes:the Single-clock mode and the Dual-clock mode

(1) Singie-¢lock Mode

Canceling a reset starts the Normal-1 operating mode. Oscillation of the low-frequency clock can be started and
stopped in this mode. To shift to the Dual-ciock mode, start oscilfation with the low-frequency oscillation control
command register(OP13) and then switch to the Norma-2 operating mode with the system clock control command register
(0P16),

There is also a HOLD operating mode used for low power consumption operation. To switch to HOLD operation, stop
oscillation of the low-frequency clock(0P13) and then switch with the HOLD operation mode command register{0P10).

(2) Dual-clock Mode

In the Dual-clock mode, the instruction cycle is normally generated with the high-frequency ¢lock(fc) and then the
Normal-2 operating mode is used. When necessary, the SLOW operating mode can be used by generating the low-frequency
clock(fs). In addition, the SLEEP operation mode, in which all operations except the low-frequency clock and LCD
driver are suspended, can aiso be used. Switching between Normal-2 operation, SLOW operation and SLEEP operation in
the Dual-clock mode is explained below. During a reset, the command register is initialized to the $ingle-clock
mode. At this time, the low-frequency clock is not being oscillated; therefore, start oscillation of the low-
frequency clock first and then switch to Normal-2 operation in the Dual-clock mode.
a)Switching from the Normal-2 operation to the SLOW operation
Setting DCLK(bit2 of OP16) to 1" switches to SLOW operation, but several seconds are required for low-
frequency clock osciltation to stabilize. Consequently, when there is a possibility of switching to SLOW
operation immediately after shifting Lo Normal-2 operation, it is necessary o wait until oscillation
of the low-frequency clock stabilizes, Oscillation of the high-frequency clock witl stop at this time.
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b)Returning from the SLOW operation to the Normal-2 operation
When DCLK(bit 2 of OP16) is cleared to "0", the warm-up time for resetting to DHUT(bit 0.of of OP16) is set at

the same time. Normal-2 operation starts after the set warm-up time has elapsed.
1

High-freq. clock v Lm
(XOouT)
(XTOUT)

Basic cJock {CP) | | I l l | l | | | | l I I l

Normal operation —|~—— S| OW operation Normal operation
P P ~—— Warm-up —* ]

Changed to the SLOW Changed to the Normal
operationg mode operating mode by program
by program

Figure 2-3. System Clock Swithing Timing

c)shifting from the SLOW operation to the SLEEP operation
After selecting the return conditions using the return conditions selection register(0P13), shift to SLEEP
operation (refer to the SLEEP operation mode explanation) by setting the command in the command register(0P10).
Occurrence of the selected condition reterns to SLOW operalion.

Kotel. The command register(0P10) is used for both HOLD operation control and SLEEP operation control. This
register is used for HOLD operation control when accessed during Normal-1 operation and for SLEEP
operation control when accessed during SLOW operation.

Note2. Ouring SLOW operation and SLEEP operation
¢scillation of the high-frequency clock is
automatically hafted to enable low power supply

HOLD operating mode control
(Port address:0P10 Initial value:s0ss)

3 2 1 0
v0ltage operation and low power consumption T T
‘ , , [ HLDMS HWUT |
operation. However, while less power is consumed
by the oscillater and internal ha?dw?er. the ALNS ]Hode select/HOLD operation start]
amount of power consumed by the pin interface 01: Starts HOLD operation in edze sensitive release pade
(dependent on external circuitry and prograns) 11: Starts HOLD operation in leve! sesitive release pode

is not directly refated to the low power

) L:o: Reserved
consumption operation mode;therefore, caution

is required during system design and interface HWUT lwarm-up time selectlon]
circuit design. Also, the execution of Example: at fc=960KHzZ
instructions is not interrupted by switching 00: 218/fc[sec] ~o-er 273 [ms]
to SLOW operation but, in some cases, there is 01: 2M/fe e 17
influence on some of the peripheral hardwaer 1e: Reserved

Notel. =; don't care
Note2. Do not access command register OP10 unless
the HOLD operation mode is being used

functions;therefore, refer to the explanations
of the various operations
2.1.3 HOLD Operation Hode
HOLD operation suspends system operation and hoids the
internal status immediately before the suspension with Figure 2-4. Command Register
low power consumption. This mode is started by setting the command in the command register{OP10) in the Horma!-1
operation mode, but it s necessary to stop the low-frequency clock(by clearing bit 3 of OP13) before accessing OP10,
told control is possible not only from the HOLD pin but from the KO port as well. Figure 2-5 shows the relationship
between the KE port, KEG input data and the 1IOLD control signal. The XE port is assigned to the lowest bit of port
address IPOE and is read as the result of the fogical operation of the KEO pin and K0 pin input. When the KEO pin
is"t"and all four KO pins are "I", for example, the KEQ input data is read as™1”, "0"is read at al] other times

260489
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TOSHIBA TMP47C858
IN/TEST/TESTP
Port KE(Port add 1P0
( ress  IPOE) KEO/HOLD  —= : KE0
......... S O S 0 Koo
(SIOF) i (SEF) | KEO
(HOLD) ot
......................................................... HOLD control Ko2

Figure 2-5. Port KE, XEQ input data and HOLD control signal K3

The KOLD operation mode is released when a hold control signal rise from "0™ to "1" is sensed. Consepuently, if the
hook switch is connected to the HOLD pin and the key switch is connected to the KO pin, it is possible to release
HOLD operation by either turning off the hook switch or by pressing a key. Thus,an on-hook dialing function can
easily be implemented. Other than that, the HOLD operation mode is the same as for the 47C800. For details, refer
to the 47C800 technica! data.

2.1.4 SLEEP operation mode
The SLEEP cperation mode suspends all SLOW operation operations except for the jow-freguency clock, TG binary
counter and LCD driver, and retains the internal status with low power consumption without stopping the clock
function and LCD display.
SLEEP mode control Return conditions selection register
(Port address : OP10 1nitial value : #esx) (Port address : 0P13 Initial value : 000s)
3 2 1 1 3 2 1 0

T T T [——— s r T ey

[ SLPMS | [ @so | SWU ] :
SLPHS _]Hode seleclion and SLEEP operation starts ] SHU [Return conditions selection |

SLOW [
Operation mode —I I—-|
SLEEP y 4 P

L.

0111; Starts SLLEP operation in edge sensitive release mode 00: HOLD and KO pin input
1111 Starts SLEEP operation in level sensitive release mode | 10: HOLD, KO pin and 1 sec signai
The other codes are reserved L—_1: HOLD, KO pin and 15.625asec signal

Figure 2-6. Command Register, Return Conditions Selection register.

Operation in the edge relese mode and leve! release mode is the same as in the HOLD operation mede. To start SLEEP
operation, select the return conditions during SLOW operation with the return conditions selection register(0P13)
and then set the start command in the command register(OP10). SLEEP operalion is then return to SLOW operation
when the conditions selected with the return conditions selection register occur,

Exanple: Starting SLEEP operation using the HOLD and KO pin input, and the 1 sec signal as return condition,

LD A, #0CH ; Selects HOLD, Ko pin input and 1 sec signal
ouT A, %0P13

LD A, #7H : Starts SLEEP operation

ouT A, %0P10

X0 pin input

f—1s —

1 sec signal ” rI ﬂ

Starts SLEEP operation
Figure 2-T Return Conditions and operation Hode
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3. PERIPHERAL HARDWARE FUNCTION
3.1 /O Ports
The 47C452A has 10 ports (36 pins) each as follows :
Ko
R4, R5, R6
R3,R7,RA
RS
R9
KE

© 05066

Table 3-1 lists the port address assignments and the /0 instructions that can access the ports.

(1) Port KO (K03-K00)
The 4-bit input port with pull-up resistors, shared by hold request/release signal input.

Port KQ (Port address  1PQQ)

Control input ‘<} VoD
3 2 1 0
K03 K02 KO K00 INJTEST/TESTP
(HOLD3) | (HOLD2) | (HOLDY) | (HOLDO) Input data < v_‘,—;—]m

Figure 3-1. PortKO

(2) R3I(R33~R30), RT(R73~R70), RA(RA3~RAD}
The 4-bit /0 port with latch. When used as an input port, the latch must be setto "1%. The latchis

initialized to “1” during reset.
INITESTITESTP
J
Port Rs (Port address OPQ«/1P0OY)
SET/CLR
3 2 1 0 Inputdata |
{ Re3 | Re2 Rel | ReO
. 3, 7‘ A Output data —»| LATCH ¢ JL> DPIN

Figure 3-2. R3, R7, RA

3.2 One-second Signal Detection Circuit
A one-second signal detection circuit is built-in to enable clock functions. A flip-flop construction is used
which is set by the rise (one second) of the TG final stage cutput and which is reset by accessing port address

0PGD. The one-scconnd detection circuit can be used in Normal-2 operation, SLOW operation and SLEEP operation mode.
One-second Momitor

{(Port address : [POD}

Example 1. Reads F/F

IN %IPOD, A 3 2 1 0
[xample 2. Resets r/f . N . S e,
ouT A, %0POD :
‘ SSD [ Detection of one-second ]
0: Reset
1. Set

Figure 3-3. One-sccond Honitor

260489

4-230



TMP47C858

TOSHIBA

suonNIIsUl O/] Aqelieay pue sjudwubissy ssauppy 10d

‘t-g21qel

.uoz.gmos uwnjo) pue gt-ﬂ@&s MOY Q) ssaddednewo)ne ;.—.r..@ QkDO& UOIONI)SUE UOISISAUDD B)ep )18 O} Ng-§3yy "2 dIoN
‘wesBoid 13sn JY) 405 AJqE(IBARL[} "3]0)S PIAIISII Y SUBIW _——_  *] IJON
- - - - - @) - Z (941U03 DA |eLIAS pauljapun J1
- - - - - O - 1 [04)U0D 3dejIaUI BLIAS pauljapun q1
- - - - - O - [01U0D T 13UN0YHawIY pauyjapun ar
- - - - - O - [0HU0) | 1IN0 3w paunjapupn o1
- - - - - O - T 100UGI 12ALP 0D paujapun q1
- - - - - - - paunapun v
- - - - - O - |01U0Y 18N 3L [BAIBIU] pauyapun 61
- - - - - - - paunapun 81
- B - - B - - pautjapun L1
- - - — — O - 10J1U0 YI0]) WaYsAg paunapun 91
- - - - - - - B paunapun ST
- - - - - - - — pauyspun ¥
- - - - - O - |0J1U0I UOITRJAG0 dIT1S/HIOID KOIS pauyapun et
- - - - - O - [0J1U00 U0l 3}06u)g pautjapun Al
- - - - - - - - pavyapun 11
- -~ - - - O - j01u0) apow Bunesado pioy pautapun Hgt
- - - - @] O O 13))nq 1husuen jelsas 13)JNgq 3n133a1 (€1I3S J0
- O - - - - (@) -_— snyeys a0
- - - - O O O 1/4 1359y SNlels |eudts %8s || QO
- - - - - - - — — 00
- - - - - - - — I g0
- O @] - O O O vod ndino VY wod indwiVd Vo
- O O - O O O vod ydino 64 wod indur 68 60
- O O - O O O 1i0d 1ndino 8Y wod 1ndus 8Y 80
@) O O - O O Q vod wndino LY Mod yndut LY L0
O O O - O O O 1sod 1ndino 9y vod indut 9y 90
O O O - O O O wod indino gf 1od indul gy S0
O O O - O O o] 1od ndino py 1i0d indutpy v
- O O - O O @) 1od ndinoigy wod indurgy €0
- O O 1z mon) O @] O O Jas16a0 NWNI0D 3151634 NIWNTOD Z0
- O O O O O O 42151633 MOY 2151630 ANOY 10
_ Q - ~ — - O — wod indur 0 Hpg
M%&MM% ﬁ&mamma n..“,s ¥10 TH® €100 [4% t# Lo aeu:@ SS:@M& NI (»+d0} nding (ssdD} 1ndy (o)
1® 135 q'd%  ISHL| 4'd% L3S %'V 10V 'd% NI ssaippy
suondnasul indinpandu) 104 uog

120689

4-231



TOSHIBA TMP47C858

3.3 DTMF Generator
The 47C858 has a built-in DTMF generator which generates dialing signals for tone dialing type
telephones. There are two groups of tone dial signals, one group of 4 sine wave low frequencies and
another group of 4 sine wave high frequencies. All of these frequencies can be selected individually and
combined with a frequency from the other group for a total of 16 different DTMF composite waves.
(DTMF ; Dual Tone Multi Frequency)

3.3.1 Configuration of DTMF Generator
Figure 3-4 shows configuration of the DTMF generator. The 47C858 generates two stepped, quasi sine
waves for tone dial signals which can be combined and output. The high or low group of frequencies is
selected by setting frequency selection codes inte the ROW and COLUMN registers.

fc

fos e mmememmeme e ecsmemommenn
' SINE WAVE SYNTHESIZER ‘
' '
= i :
PROGRAMMASBLE |1 SINE RESISTOR :

ROW Row DIVIDER WAVE o 1]
- - COUNTER NETWORK |
REGISTER DECODER (ROW) ' v enable '
' '
' :
! I

INHIBIT : .
! £
LOGIC L | ADDER [ TONE

1 :
i i
; :
PROGRAMMABLE |4 SINE enable |1

COLUMN [ ] COLUMN DIVIDER S WAVE :> RESISTOR | I—
- ; COUNTER LADDER :
REGISTER DECODER (COLUMN) ' NETWORK H
' ]
: 1
e e e e cmmem————e——— .

Figure 3-4. Configuration of DTMF Generator

3.3.2 Control of DTMF Generator
Tone output is controlled by ROW register (OP01/IP01) and COLUMN register {OP02/IP02) . And single

tone is controlled by TONE command register (OP12) ROW register, COLUMN register and TONE
command register are initialized to “0" during the reset.

TONE command register (Port address QP12)

.... 2 SO 0
STE (tnitial value ses()

Controls single tone output J

0: Disable mode of single tone output
L 1: Enablemode of single tone output

Notel. *; don‘tcare
Note2. Whenread STE bit, "1 is always read.

Figure 3-5. TONE command register
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ROW register (Port address OPQ1/1P01)

3 2 1 0
: : ] (Initial value 0000)

Selects ROW tone frequencd

0001: Outputs 697.7Hz single tone
*+1 0010 Outputs 769.2Hz single tone
0100: Outputs 857.1Hz single tone
1000: OQutputs 937.5Hz single tone

COLUMN register (Port address OPQ02/1P02)

3 2 1 o
: " ] Gitial value 0000)

Selects COLUMN tone frequency

0001: Outputs 1212.1Hz single tone
0010: Outputs 1333.3Hz single tene
0100 : Outputs 1481.5Hz single tone
1000 : Outputs 1621.6Hz single tone

—

Figure 3-6. ROW, COLUMN Register

Tones are outputted by loading the frequency selection codes shown in Figure 3-6 into the ROW and
COLUMN registers. In the enable mode of single tone output and either ROW or COLUMN register is
disabled, ancther register remains to be enabled, and so single tone can be outputted, by loading an
ineffective code into the register. When both the registers are enabled, dual tone can be outputted. in
the disable mode of singlé tone output, effective codes are loaded into both ROW and COLUMN registers
and then dual tone can be outputted. At this time, an ineffective code is loaded into ROW or COLUMN
register and then the 47C858 has no tone output signal.

The {[OUTB @HL] instruction can set 8-bit data into both registers {the upper 4 bits of the ROM data go to
the COLUMN register and the lower 4 bits go to the ROW register) at the same time, and DTMF signal is
outputted without single tone output.

Example 1: To output 1481.5Hz single tone

out #8,%0P0D ; Setsthe enable mcde of single tone output.
ouT #0,%0P01 ; Sets anineffective code into ROW register.
ouT #4,%0P02 ; Setsdata "4" into COLUMN register

Example 2 : 8 bits data corresponding to the 5 bits of data linking the content of carry flag and the
contents of data memary RAM1 address 90y are read from the ROM, frequency
selection codes are lcaded into ROW and COLUMN registers, and dual tone is

outputted.
LD HL,#90H ; HL«SO0R (Setsthe address of the data memory)
ouT8s @HL ; Setsthe ROM data into the ROW and COLUMN register,
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Table 3-2 shows the corresponding frequency selection codes of the ROW and COLUMN registers for the
telephone dial keys. Table 3-3 shows the deviation between the 47C858 tone output frequency and
standard frequency.

COLUMN register (OP02/1PQ2)
. 0001 0010 0100
Frequency selection code
{1209) (1336) (1477)
0001 (697) 1 2 3
0010(770) 4 S 6
ROW register 0100(852) 7 8 9
{OPC1/1POY)
1000 (341) . 0 #
Standard telephone dial key

Contentsof { ) are standard frequencies, unit : Hz

Table 3-2. Corresponding frequency selection codes of the ROW and COLUMN registers for the telephone

dial keys
ROW Tone
Frequency selection code | Tane output frequency Standard Deviation
frequency
3 2 1 0 (Hz) [Hz) (%]
0 0 0 1 697.7 697 +0.10
0 0 H 0 769.2 770 -0.10
] 1 o 0 857.1 852 +0.60
1 o] 0 0 937.5 9N -0.37
COLUMN Tone
. Standard P
T
Frequency selection code one output frequency frequency Deviation
3 2 0 [Hz] [Hz) {%]
0 0 0 1 12121 1209 +0.26
0 0 1 0 13333 1336 -0.20
0 1 0 o] 1481.5 1477 +0.30
1 0 o} 0 1621.6 1633 -0.70

Table 3-3. Tone output frequencies and Deviation from standard
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3.3.3 Test mode for tone output
The 47C85¢ includes a test mode for checking tone output waveforms. Tones can be outputted by the
curcuit shown in Figure 3-7. ROW data are inputted from the R4 port and COLUMN data are inputted
from the RS port, and any desired single or dual tones can be outputted by setting the frequency

selection codes shown in Figure 3-6. Figure 3-8 shows a single tone waveform and Figure 3-9 shows a
dual tone waveform.

VDD ROW / COLUMN Tone output
Q
|
) Yvy 1 A L
oo R40 VDD 1 -
o | [
o0 R41
] O R42 VOUT _]r- —IL
m R43 CX?IUT T
—W— RS0 XouT i o m;
' jb_ =
R51
| T | .
RS52 . Time segments
o] R53 TEST Wy . Figure 3-8. Single tone waveform
TONE ™ TONE
RAZ QUTPUT
RAL 200mv i 5005
VSS RAOQ I /‘i l‘(\\
R=10KQ \

Figure 3-7. Tone testcircuit

Figure 3-9. Dual tone waveform
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3.4 Display

3.4.1 Setling Display RAH

The data is stored in the display data area of RAH.Commands perform the processing

which converts standard data into LCO display data {using mainly ROH data reference

commands).

Display data is converted and stored in the area,and its data are automaticaly tra-

nsfered to 1CD drive circuit without any relation to program.

Each bit in the display data area of RAH and the LCD segment{dot) is in a one-10-one

relationship.
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3.4.2 LCD Orive control
Therc are 2-selecter circyit as LCD drive control.One is “Display status coatrol”,
and the other is "LCO drive power control™,
These eade are selected by accessing the port resister address “OP1B™.
([t is reset to "0" at initialization operation)

port resister address “0P18”

IEDSP ISVLC I . l 'J » Don't care

[Display status control}
l_ 0:Enable branking or continue branking

1:Clear brankig{enable display)

[LCD drive power control}
~—[ 0:Power supply for LCD drive circuil goes off

1:Power supply for LCD drive circuil goes on

NOTET:blanking-- COK1-COH10 goes into “non-light opration level™.
SEG1-SEG44 continves in noraal operaling status.

HOTE2:When the SYLC is 0", COM1-COM1¢ and SEGY-SEG4{ go into VOD level.

Disptay output

Example of display oulput from the LCD drive circuil are given below.

{1710 duty 1/3 bias)

§1.2H2 |

COHI -G

OFF D OFF D : OFF

1 T :
Hormal 8lanking on LCO power off
LD A H'C L0 A HH' Y LD A 10
DUT A.X0P1B OUT A, X0P1B OUT A, XOP18

Rote: VEC0-VDD-YLC
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ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS (Vs =0V)
PARAMETER SYMBOL PINS RATINGS UNIT

Supply Voltage Voo -03t07 v

Supply Voltage (LCD drive) Vie -0.3toVpp +0.3 v

Input Voltage ViN -0.3toVpp +0.3 v
Vout: | Exceptsink opendrain pin -0.31o0Vpp +0.3

Output Voltage v
Vourz |Sink opendrainpin -03t010

Output Current (Per 1 pin) laut 3.2 mA

Power Dissipation [Tgp, = 70°C] PD 600 mw

Soldering Temperature (lime) Tyd 260 (i0sec) *C

Storage Temperature Titg -5510125 C

Operating Temperature Topr -301t060 e

RECOMMENDED OPERATING CONDITIONS (Vss =0V, Topr = — 3010 60°C)

PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal
mode
Supply Voltage Yoo in the SLOW mode 2.7 6.0 v
inthe SLEEPmode
In the HOLD mode 2.0
Vini Except Hysteresis Input Vppx0.7
Vpp 2 4.5V
Input High Voltage Vi Hysteresis input Voo x0.75 Voo v
Vins Vpo<4.5V Vppx0.9
Vii Except Hysteresis Input Voo x 0.3
Vpop 2 4.5V
Input Low Voltage Vi Hysteresis Input 0 Vppx0.25 v
Vi Voo <4.5V Vpox 0.1
f¢ XIN, XOUT 960 KHz
Clock Frequency
fs XTIN, XTOQUT 30.0 34.0 KHz
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0.C. CHARACTERISTICS (Vss =0V, Topr = ~ 30 to 60°C)

PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. |UNIT

Hysteresis Voltage Vg Hysteresis Input - 0.7 - %
hiny PortK0Q, TEST, RESET, HOLD Vop = 5.5V,

Input Current - - +2]| pA
N2 Opendrain R port Viy=5.5V/0V

Input Low Current I Push-pull R pont Voo =5.5V, V|y=0.4V - - -2| mA
Rint Port KO with pull-up/pull-down 30 70 150

Input Registance Kl
Rina RESET 100 220 4s0

Qutput Leakage Lo Open drain ports P, R Vop =55V, Vour= 5.5V - - 2] pa

Current

Output ngh Voltage Vou PU$h-pU“ R port Vop=4.5V, lgn = -IOOP.A 2.4 - - \Y

Output Low Voltage | Vou2 Except XOUT Vop = 4.5V, lg = 1.6mA - - 04| v

Segment Cutput .

Registance Ros 2EG pin 20 KQ

Common Output i - -

Registance Roc COM pin

Segment/Common Voun Voo =53V, Vop - Vig=3V 3.8 4.0 4.2

Output Voltage Voin |2EG/COMpin 2.8 3.0 3.2 v
ob Vpp = 5.5V, Vic=Vss - 12| 22

Supply Current fc=960KHz

(in the Nomal mode) Vpp = 5.5V, Vic = Vsg mA
lopT fe = 960KHz . - 3.0 50

When tone is oscillating

Supply Current loos - 30 60

(inthe SLOW mode)} Vop =3V, Vig=Vss

Supply Current | fs = 32.768KHz _ s 25| A

{inthe SLEEP  mode) | 0°%°

Supply Current v

(in the HOLD mode) | '00H Voo =5.5 I ]

Note 1. Typ. valuesshow those at Top, = 25°C, Vpp = 5V.

Note 2. InputCurrently; , The current through resistor is not included, when the input

resistor (pull-up/pull-down) iscontained.

Note 3. Output Resistance Ros, Roc, Shows on-resistance at the level switching.

Noted. Vpy3,; Shows2/3level outputvoltage.

Vous, Shows 1/3 level output voltage.

Note 5. Supply Currentlpp,; Vin=53Vi0.2V
The KO portisopen when the input resistor is contained.
The voltage applied to the R portis within the valid range.

Note 6. Supply Currentlpps, Vin=2.8V/0.2V. QOnly low frequency clock is only osillated
(connecting XTIN, XTOUT).
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A.C. CHARACTERISTICS (Vss =0V, Vpp=2.7t0 6.0V, Topr = - 30 to 60°C)
PARAMETER SYMBOL CONDITICNS Min. Typ. Max. | UNIT
. . In the Normal mode 8.3 us
Instruction Cycle Time ey
In the SLOW mode 235 — 267 Bs
High level Clock pulse Width tweH
External clock 80 - — ns
Low levei Clock puise Width twel
Shift Data Hold Time oM 0.5ty - 300 —_ - ns
Note. Shift Data Hold Time :
External Circuit for SCK pin and SO pin. Serial port (compietion of transmission)
vDD
10KQ 3K 1.5V
tsoH
—— 50pf
“ w X X X T
TONE OUTPUT CHARACTERISTICS (Vs =0V, Vpp=2.7106.0V, Topr = -301t060°C)
PARAMETER SYMBOL CONDITIONS Min. | Typ. | Max. UNIT
Tone Output Veoltage (ROW) Vrione RLZ 10K, Vpp= 2.7V 125 185 250 mvrms
Pre-emphasis High Band (COL/ROW) PEHB PEHB = 20iog (COL/ROW} i 2 3 ds
Output Distortion DIS - - 10 %
Frequency Stability Af Except error of osc. frequency - - 0.7 %

RECOMMENDED OSCILLATING CONDITIONS

960KHz
Ceramic Resonator

XIN

me;;

(Vss =0V, VDD =2.7 to 6.0V, Topr= =30 to 60°C)

XOouT

3|

Cxout

7

4-240




TOSHIBA TMP47C858

(2) WO Ports
The input/output circuitries of the 47C858 1/O ports are shown below, any one of the circuitries
can be chosen by a code (WB, WE, WH) as a mask option.

PORT 110 INPUTIOUTPUT CIRCUITRY and CODE REMARKS

VDD Pull-up resistor
R Ry = 70KQ {typ.)

KO Input N
R = 1KQ{typ.)
R
wWa WE, WH
03 Initial "Hi-2" Initial “High* vbo

Sink open drain

4
R 1o > | or
R5 push-pull output
R -
R&
R R = 1KQ (yp.)
-1
~J
W8, WE WH
lnitial “Hi-2* Initial "High" Voo Sink open drain
R7 Tle} hor "
aa ‘—(>O_i R push-pull output
A R = 1KQ (typ.)
~d

Sink open drain

[: l Initial "Hi-Z*
R8 jf{e]

Hysteresis input

R
/@’ R = iKQ(lyp.)
WB, WE WH
Initial “Hi-2" Initial "High® VDD Sink open drain
DO——l or
push-pull output
RS 1] R p p
< - -
R Hysteresis input
% R = 1KQ{typ.)
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