TOSHIBA TMP47C453A/953A

CMOS 4-BIT MICROCONTROLLER

TMP47C453AN
TMP47C453AF

The 47C453A s a high performance 4-bit single chip microcomputer based on the TLCS-47 CMOS series. And
the 47C453A has a built-in large capacity RAM for repertory dial and DTMF generator, which is suitable for
application in telephones. The 47C453A is also capable of operation with low voltage such as those supplied
by telephoneline.

PART No. ROM RAM PACKAGE PIGGYBACK
TMP47CA53AN ) SDIP42 TMPA7C953AE
--------------- 4096 x 8-bit 768 x 4-bit  p-----=-----opoosoasiiLoo oo
TMP47C453AF QFPa4 TMP47C953AG
FEATURES
®4-bitsingle chip microcomputer SDipaz
®instruction execution time : 8.3ps (at 960KHz)
4 Low voltage operation : 2.2V min. S~
490 basicinstructions / /M
#®Table look-up instructions /// w/-m
#Subroutine nesting  : 15 levels max. & 1 ,,/fwm
€6 interrupt sources (External : 2, Internal : 4) a0
All sources have independent latches each, and multiple TMP47C453AN
interrupt control is available QFpda
#1/0 port (35 pins}
¢ Input 2ports Spins
o /O 7ports 27pins
e Output 1port 3pins (-.';"’". M",":;;1
¢ interval Timer R Y
®Two 12-bit Timer/Counters %ﬂ@
Timer, event counter, and pulse width measurement mode TMPA7CASIAF

#Serial interface with 4-bit buffer
External/internal clock, leading/trailing edge shift mode sDICA2
¢DTMF (Dual Tone Multi Frequency) output
s DTMF output with ene instruction
* Single tone output function
4 RAM for repertory dial : 768 x 4-bit max.
¢ BEEP output function
®Warm-Start function
¢ Hold function
» Battery/Capacitor back-up
* Hold function controlted by port KO
®Real Time Emulator : BM47C453A

QFCas

TMPA7C953AG
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PIN ASSIGNMENTS (TOP VIEW)

{nm SDIP42

rag == [ 1 ./ 22 [] =— voo

Rar > [] 2 41 [] > R92 (SCK)
Raz == |3 a0 1 <> 891(50)
Ra3 <> ] o 39 1 == r90(s1)

aso == |5 38 [] == Re3(T1)

rs1 == [ig 37 [} <> RE2GNTY)
Rs2 == [] 7 36 [] <> R81(T2)
RSy =~ (|8 35 [] = R8O (INT2)
R60 - 9 34 [] «— HOLD (KED)
Rl = [] 10 33 [] -— RESET

r62 > {1 1 320 — xour

R63 == (]2 31 ] - xin

r70 == ] 13 30 [] ~— rest

R71 = [ 14 29 [] =— K03 (HOLD3}
rrz == ] 15 28 [1 =— K02(HOLD2}
n73 - {] 6 27 {1 =— K01 (HOLDY}
R30 > EJ 17 26 [] =~— K00 (1HOLDO)
R11 = (] 1s 25 ] —= rone

R32 > [] 19 8] —> maz

r33 ~= ] 20 al— na

vss —= {1 o1 22 [ = pira0ipEEp)

BLOCK DIAGRAM

{2) QFP44

(TNTT)

FTT ]~ RE81 (T2}

(INT2)

HOLD (KED)

MIT—] = R8O
[T 1 -
T -<— XIN

ST~ RE2

“
M

R8I (T1) ~»[_TT]
R0 (1) = [T
RI1(50) <»[__TT]
R32 (SCK) > [_1T]
NC 11
VoD —» 11
RAQ -6 TT]

RA1 (T L]

RA2 ~» [T T]

RA3 =TT
RSO =TT

34
35
36
37
38
39
a0
a1
42
43
44

w

SIIT—1— xouT

N

Il ] =-—TEST
NMITT 1 —<— K02 (HOLD 3)

N
~J

N
m:ﬂ:“_ngsgr

—_
g
(=]

BT ] =«— K02 (HOLD2)

o

NMOT ] =—«ko01 (HOLD 1)

[TT_ ] -«—x00(HOLDO)
[TT 11— TONE
MTIT——> 7142
[T P11
[TT _J—» P140{BEEP)
e Em| NC
T ) -—V5$
[TT__]-=e> R33

I ] = R12
TT 1= R3}
[TT —]-=> R30

22
21
20
19
18
17
16
15
14
13
12

RS | =~ [ TT]-—
RS 2=~ [ TTIN
RS 3= IT]w
R60 = [T >
RG1 = [TT]W
R6 2> [ TI]O
R63 = [ TI]™
R70 -3 [ JT]%
R71 = [ T1]©

R7 2= [TT]
R73 > [ TT1

VoD -4
Power Supply {VSS 4
I
FLAG Accumulator HR I LR Data Memory [7 PC ]
ALU
(12 STG RAM address buffer (RAM)
'y N STACK |SPW 4L
l—/ TC1 chz DC Program
Resetinput  RESET —1—> Memory
EIR EIF (ROM)
H System controller
restpin TEST — 4 interrupt controller Data Table
t—tt
-
Osc XN > | N
Connecting | XOUT <—1 Timing Generator Interval 12-bit Ja—,
pn umer Timer/ -« 4-bit Serial DTMF =
Clock Generator Counter Interface Generator IR
1old controll (2eh o
Hold ¢ontroller
BEEF Decoder
Output arcunt
[
.
. i
1
- 1L 15
RB3(T) R92 (3CK)
HOLD kUIA0OLD3) Pyaz RE2 (INT1) 191 (S0 TONE R73 R63 RSI RA3  R3I3
{KED) A Pian RB1(T2) 190 (31} ! ! § | |
KOO(HOLDO) PrAQ(BEEPR) RBO(INT2} R70 860 RSO R4&0 R30
Holg input Input poct Output port WO port ”SOES?[” A
(Sensenput)  (Hod input) (BEEP output) fTimenCounterinput ( 2 ) 110 port
o Externalinterruptinpuy port TONE output
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PIN FUNCTION

PIN NAME Input/Output FUNCTIONS

K03 (HOLD3 i i

( ) input {Input) a-bit input port Hold request/release signal input

y (Active “H")
KOO {HOLDO)
R33 R30
R43 - R4D . -
4-bit /O port with latch,
R53 - RS0 o When used as input port, the latchmust be setto “1" .
R63 R60
R73 - R70
R8B3(T1) 4-bit VO port with latch. Timer/Counter 1 external input
POV 1 sowang | Wnen used o5 input port, external | EXermalinterrupt tinput
npu . . . .
R81(T2) interrupt input pin, or timer/counter | Timer/Counter 2 external input
.......... e eeeeeieaes exlernalinput pin' lhe]atch must be GOt |-
R80 (INT2) to 1", External interrupt 2 input
R92 (5TK) 110 (1/0) 3-bit ¥O port withlatch. Serial clock 110
FVEON ] 010Ul I when used as input port or serial part, | €712 dateouteut
R90 (51) WO {Input) the latch must be set to "17, Serial data input
P14z - P11 Output
e 3-b|toutputportwith1atch
P140{(BEEP) Qutput (Output) BEEP Qutput
TONE Output Tone output
XIN Input . .
............................................................... Resonater connecting pins.
XOuT Qutput
RESET Input Reset signal input
HOLD (KED) Input Hold request/release signal input Sense input
TEST Input Test pin for aut-going test. Be opened or fixed to low level.
vDbD +22Vt06.0V
o POW BT SUDPlY e e e

V5SS OV(GND)
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OPERATIONAL DESCRIPTION

Concerning the 47C453A, the configuration and functions of hardwares are described. As the description has
been provided with priority on those parts differing from the 47C400A, the technical data sheets for the
47C400A shall also be reffered to.

1. SYSTEM CONFIGURATION
(1) Data Memory

{2) /0 port

(3) DTMF Generator

(4) BEEP Qutput Circuit

{5) Hold Operating Mode Controller

2. INTERNAL CPU FUNCTION

2.1 DataMemory
The 47C453A data memaory consists of a 768 x 4-bit RAM. First 256 x 4-bit RAM is the same as the data
memaory built into the 47C400A, so refer to the technical data sheets for the 47C400A for an explanation
of the operation. Extended 512 x4-bit RAM is mainly used for storing repertory dialing data and is
controlled by the RAM address register, RAM data buffer register and TONE/RAM command register.

Command cE Control RAM Data Buffer
Register R/W Register
(OPOD) Circuit (1POC/ OPOC)

- Do
i
@
~ 03
- {OP0A)
o COLUMN
° AD~A3 Data /O Circuit
« Decoder
©
©  (oroB)
< ROW Memory Cell Array
Ad~AT ;>
s I Decoder (512 x 4-bit)
< {OP12)
o« AB |

Figure 2-1. Block Diagram
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(1) RAM {512 x 4-bit) Address Register
The RAM address register is a 9-bit register to specify addresses for the RAM data memory. The
upper 1 bitis accessed with port address OP12, the next 4 bits are accessed with the port address
QPQB/IPOB and the lower 4 bits are accessed with port address OPOA/IPOA.
These registers are initialized to "0” during reset.
(Port address QP12)
B SRR S ! 0

(Initial value ***0Q)

(Port address OQPQB/IPOB) (Port address QP0OA/IPOA)
3 2 1 0 3 2 1 0
A7 A6 A5 X | a3 A2 Al AD
(Initial value 0000} {Initial value 0000)

Figure 2-2. RAM Address Register

(2) RAM (512 x 4-bit) Data Buffer Register
The RAM data buffer register is a 4-bit buffer register to read or write RAM data. When writing
data to RAM, itis accessed as port address OPOC. Port address IPOC is used for access when reading
data from RAM.

(Port address OPQC/IPQQ)

3 2 1 0
03 | o2 [ o0 [ oo |

Figure 2-3. RAM Data Buffer Register

(3) RAM (512 x 4-bit) Command Register
The RAM command register (OPOD/IPOD) controls the reading or writing data, and whether RAM.
is to be accessed or putin stand-by mode. This register is accessed as the port address OPOD/IPOD.
The RAM command register is also used as the TONE command register.

{Port address OQPOD/IPOD)
3 2 | 0

(STE) Y CE | (nitial vaiue 0+00)
Controls RAM

*0: Stand-by mode
01: Read mode

Note 1.« don’t care 1. Write mode
Note2. "1"isalwaysread out when the STE —
bitis read.

Figure 2-4. RAM Command Register

5-385



TOSHIBA

TMP47C453A/953A

2.1.1 Access for RAM (512 x 4-bit)
To write data to RAM, load the address into the RAM address register and the data into the RAM data
buffer register (OPOC) , then put the RAM command register in the write mode. The data wili be written

to the specified RAM address by this operation.

The data are latched in the RAM data buffer register, therefore, RAM data buffer register operation is
not necessary when the same data are written continuously.

To read data from RAM, set the RAM command register to the read mode and Ioad the address into the
RAM address register, then read the data via RAM data buffer register (IPOC) . Data are not latched in the

RAM data buffer register.

Example 1:To write data “9" to address 182y and data "7" to address 15Ay in RAM.

LD

ouTt
ouTt
ouT
ouT
ouTt
ouTt
out
out
out
out
out

ALH1

A,%0P12
#8,%0P08B

#2 , %0POA
#9,%0P0C
#0011B,%0P0D
#0010B,%0P0OD
#5,%0P0B
#0AH , %0P0OA
#7,%0P0C
#00118,%0P0D
#00108B,%0P0D

Setsdata "182" to RAM address register.

Writes data "9” to RAM data buffer register.
Sets RAM to write mode.

Sets RAM to stand-by mode.

Sets data "15A4" to RAM address register.

Writes data 7" to RAM data buffer register.

. Sets RAM to write mode.

Sets RAM to stand-by mode.

Example 2 : To write data "0" to address 120y through 127, in RAM.

SLoop

OouT
LD

out
ouT
ouT
ouT

:CMPR

TESTP
B

INC
ouT
BR

SWEND :0UT

#0,%0P0C

AL K0
#1,%0P12
#2,%0P0B

A, %OP0A
#00118,%0P00
ALH#1

ZF

SWEND

A

A, %0POA
SLOOP
#00108,%0P0D

Writes data "0" to RAM data buffer register.
Sets data "1204" to RAM address register.

Sets RAM to write mode.
Increases address register.

Sets RAM to stand-by mode.

Example 3 : Toread data from address 0B1i in RAM and store to Accumulator.

ouT
LD
out
ouT
ouT
IN

#00018,%0P0D
AL#0

AL%0P12
#0BH,%0P0B
#1.%0P0A
%1P0C,A

Sets RAM to read mode.
Sets data “0B1n"to RAM address register

Reads data from RAM and stores to
Accumulator.
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3. PERIPHERAL HARDWARE FUNCTION

3.1 /0 Ports
The 47C453A has 10 ports (35 plns) each as follows :
D Ko i A-bitinput (shared by hold request/release signal input)
2 R3 i 4-bitinput/output
3 R4,R5,R6,R7 . 4-bitinputioutput
4 RSB ; 4-bitinput/output {shared by external interruptinput and
timer/counter input)
B R9 ; 3-bitinput/output {shared by serial port)
6 P14 ; 3-bitoutput(P140 isshared by BEEP output)
7 KE ;  1-bitsenseinput (shared by hold request/release signal input)

The port KO, K3 and P14 of the 47C453A differ from those of the 47C400A. The 47C453A does not have
the port P1and P2.
Table 3-1 lists the port address assignments and the /O 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 KO (Port address  1PQ0)

Contiol input <} VDD
3 2 1 0
K03 K02 K01 K00 IN/TEST/TESTP
HOLD3 HOLD2 HOLD HOLDO
{ ) ( ) ( ) ( ) Input data {} Dpw

Figure 3-1. PortKo

(2) PortR3(R33-R30)
The 4-bit /O port with latch. When used as an input port, the tatch must be setto “1”. The latch is
initialized to "1 during reset.

IN/TEST/TESTP
~J
SET/CLR
Port R3 (Port address OP03/1P03) input data
3 2 1 0
R33 R32 ] R31 R30 Outputdata —s| LATCH ' {> DP'N

Figure 3-2. PortR3

(3) PortP14({P142-P140)
The 3-bitoutput port with latch. The latch isinitialized to “1” during reset. The pin P140 is shared
by the BEEP output. When used as the BEEP output, the latch must be setto “1”.

Port P14 (Port address OP14)

3 2 1 0
Cutputdata =™ LATCK
P142 P14l P140 sestest Fn
{BEEP)
Control output

Figure 3-3. PortP14
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3.2 DTMF Generator
The 47C453A 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)

3.2.1 Configuration of DTMF Generator
Figure 3-4 shows configuration of the DTMF generator. The 47C453A 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 into the ROW and COLUMN registers.

fc

fmm e e s
! SINE WAVE SYNTHESIZER ;
i b
I I
e > i ;
PROGRAMMABLE|! SINE RESISTOR | |

- - L
row [T ROW TN owoes [ wave [ (e ||

—— —
REGISTER DECODER (ROW) : COUNTER enabie !
| 1
i I
: :
INHIBIT : .
- iocic [ : ADDER | TONE

: |
1 1
] 1
PROGRAMMABLE SINE enable i

CoLUMN M| coLumn VIDER :—'\> WAVE N RESISTOR |
. , COUNTER LADDER !
REGISTER DECODER (COLUMN) : NETWORK 1
! 3
i [
] 1
e e e et e e — e m e —————— -

Figure 3-4. Configuration of DTMF Generator

3.2.2 Contraol of DTMF Generator
Tone output is controlled by ROW register (OP01/iPG1) and COLUMN register {OP02/IP02). And single
tone is controlled by TONE command register (OPOD/IPOD). ROW register and COLUMN register are
initialized to “0” during reset.

TONE command register (Port address OPCD/IPOD)

1
STE {R/ W)} (CE) (initial value *+00)

Controls single tone output

0: Disable mode of single tone output
> 1: Enable mode of single tone output

Note 1. *: don'tcare
Note 2.  Whenread STEbit, "1"is always read.

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

3 2 1 0

(Initial value 0000)

Selects ROW tone frequency

0001: Outputs 697.7Hz single tone
0010: Outputs 769.2Hz single tone
0100 : Outputs 857.1Hz single tone
1000 : Outputs 937.5Hz single tone

COLUMN register (Port address OP02/1P02)

3 2 1 0

{Initial value 0000}

Selects COLUMN tone frequency

0001 : Outputs 1212.1Hz single tone
0010: Outputs 1333.3Hz single tone
0100 : Outputs 1481.5Hz single tone
1000 : OQutputs 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, another register remains to be enabled, and so single tone can be outputted, by loading an
ineffective cade into the register. When both the registers are enabled, dual tone can be outputted. In
the disable mode of single 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 47C453A 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 withoutsingle tone output.

Example 1 :To output 1481.5Hz single tone

ouT #8,%0P0D . Setsthe enable mode of single tone output.
ouT #0,%0P01 ; Setsanineffective code inta ROW register.
ouT #4.,%0P02 . Setsdata "4" into COLUMN register

Example 2 - 8 bits data corresponding to the 5 bits of data linking the cantent of carry flag and the
contents of data memory RAM address 90y are read from the ROM, frequency
selection codes are loaded into ROW and COLUMN registers, and dual tone is

outputted.
LD HL,#90H - HL<904 (Setsthe address of the data memory)
ouTB @HL ., Setsthe ROM datainto 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 47C453A tone output frequency and
standard frequency.

COLUMN register (OP02/1P02)
. 0001 0010 0100
Frequency selection code
(1209) (1336) (1477)
0001 (697) 1 2 3
0010 (770) 4 5 6
ROW register 0100 (852) 7 8 9
(OPQ1/1POY)
1000 (941} * 0 #
Standard telephone dial key

Contents al () are standard frequencies, unit : Hz

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

dial keys
ROW Tone
Frequency selection code | Tone output frequency standard Deviation
frequency
3 2 1 0 (Hz] [Hz) (%]
0 0 G 1 697.7 697 +0.10
0 0 1 0 769.2 770 -0.10
0 1 0] 0 8571 852 +0.60
1 0 0 0 937.5 941 -0.37
COLUMN Tone
Frequency selection code | Tone output frequency standard Deviation
frequency
3 2 1 0 {Hz] fHz] [%]
0 0 0 1 12121 1209 +0.26
0 0 1 0 13333 1336 -0.20
0 1 0 0 1481.5 1477 +0.30
1 0 0 0 1621.6 1633 -0.70

Table 3-3. Tone output frequencies and Deviation from standard
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3.2.3 Test mode for tone output
The 47C453A 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 R6 port and COLUMN data are inputted
from the R3 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.

ROW / COLUMN Tone output

Figure 3-7. Tone test circuit

VDD
o]
o ¢ ! R60 S VDD T
_O’,V—vc\,_l RE1 Vout
o0 R62 . - =
'—m RESET CO/
=00 RE3 X?IUT
-—'\N\mo 230 XOUT[—t—y——|
)
o e T S
o0 R32 ! Time segments
oM R33 TEST W Figure 3-8. Single tone waveform
TONE TONE
R73 OUTPUT
P14} 200mv ] 50005
7
vss P140 [
||/ £} \
= I
777 R=10k0 \ I / f‘ :’:\H-l \ -
ANAVIRN

- *\
V]
|
\

Figure 3-9. Dual tone waveform

3.3 BEEP Output Circuit
BEEP output circuit generates square wave in the audible frequency range. This circuit can drive the key
input confirmation tone generator circuit for telephone applications.
BEEP output is from the P140 (BEEP) pin. This pin is for both P140 output and BEEP output. Setthe P14Q
outputlatch to “1” for BEEP output.

3.3.1 Configuration of BEEP Qutput Circuit
Figure 3-10 shows configuration of the BEEP output circuit. The clock pulse of BEEP output circuit is
supplied by an interval timer. BEEP output is controlled by frequency selection and output
enable/disable setting.
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P140 outputlatch data

i) 29— oy ider | SELECTER P140 (BEEP)
) BEEP signal
8EF BOE
RESET pin —
BOE  t—
BEEP signal Uy
P140 output latch data 1
P140 (BEEP) pin L LU

Figure 3-10. BEEP Output Circuit Configuration and Timing Chart

3.3.2 Control of BEEP Output
BEEP outputis controlled with the BEEP output control command register (OP13).

BEEP Output Control command register (Port address OP13)
‘ BOE : BEF (Initial value 0**0)

Controls BEEP output ‘

0: Disable output

1:  Enable output

L.

Selects BEEP output frequency J Exampie: At fc = 960KHz

0:  fc/S512[Hz] e 1875 [Hz]
1 fes1028 0 e 937.5

Figure 3-11. BEEP Output Control Command Register

3.4 Warm-Start Function
The 47C453A has Warm-start function which is performed reset-operation by setting a command register
(OP17).

Warm-Start control regiter (port address OP17)

32 ! 0
[ WSC [ {HCS) J (tnitial value *10*)

Warm-Start control

> 0: Warm-Start operation

1 Warm-Start inhibiy

-
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3.4 Interval Timer Interrupt (ITMR)
The interval timer can be used to generate an interrupt with a fixed frequency. For an interval timer
interrupt, one of 4 frequencies can be selected by command. The command register {OP19) is initialized
to 0" during reset. Aninterval timer interruptis generated at the first rising edge of the binary counters
output after the command has been set. The interval timer is not cleared by command, so that the first
interrupt may occur earlier than the preset interrupt period.

Example: Tosettheinterval timerinterrupt frequency to fc/211 [Hz].
LD A, #0110B , OP19«0110g
ouT A, %0P19

Interval Timer interrupt command register (Port address OP19)

3 2 1 0
| E ! (initial value 0000)
Example: At fc¢=960KHZ
—00" . Interrupt disabled
0100 : Interrupt frequency fc/29[Hz] - 1875 [Hz)]
»[ 0101  : Interruptirequency fcf210 9375

0110  : Interrupt frequency fc/2h -+ 468.8

(Note 1) = , don't care 0111 Interrupt frequency fcr212 - 234.4

(Note 2) fc | Basic clock frequency [Hz] J"* . Reserved

Figure 3-12. Interval Timer Interrupt Command Register

3.5 Timer/Counter
The following operating frequencies differ from those of the 47C400A.

(1) Internal pulse rate
The intrnal pulse rates shown in Table 3-4 can be selected by setting the values of the lower 2 bits of
the TC1 and TC2 control command registers (OP1C, OP1D).

The values of At fc = 960KHz

lower 2 bits Internal pulse rate Max. setting lime

: (bt 0) o Internal pulse rate | Max. setng time
00 {c /29 [Hz] 221/ 1¢ [sec] 1875 [Hz] 2.2 [sec]
01 fer213 225/ f¢ 117.2 35
10 fcs217 229/ fc 7.3 559.2
1 fc/22) 233/1¢ 0.46 89478

Table 3-4. Internal Pulse Rate
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4. POWERSAVING FUNCTION
The 47C453A provides the HOLD operating mode to implement the low-power-consumpting operations.

4.1 HOLD Operating Mode
The HOLD feature stops the system and holds the system’s internal states active before stop with a low
power. The HOLD operation is controiled by the HOLD pin and KQ port inputs. The HOLD pin and K0
portinput state can be known by the status registers (IPOE). The HOLD pin is shared with the KEO pin.

4.1.1 HOLD Operation control circuit
Configuration of HOLD operation circuit is shown in Figure 4-1.

HOLD ¢ontrol input T D HOLD
— ] xoowHoLoo)
IPOE (bit 0)
INFTEST/TESTP K01 {HOLD1)
K02 (HOLD2)
Input data - <4
L] xostrowon

Figure 4-1. Hold control circuit

The 47C453A has a HOLD pin and KO port as HOLD control input. Therefore, in the case of using KO port
for key inputs, the HOLD operation can be released by key inputs. HOLD control by KO port input can be
inhibited by HOLD control input select command register. (bit 1 of OP17)

HOLD control input select command register (port address OP17)

3 2 1 0
[ (WsQ) [ HSC I {Initial value *10%)
Selects HOLD control inptﬂ
6: Controls HOLD operation by HGLD pin and KO port inputs
———————[1: Controls HOLD operation by HOLD pininput

Figure 4-2. Hold control input select command register
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ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS {(Vss =0V)
PARAMETER SYMBOL PINS RATINGS UNNIT

Supply Voltage Voo -03to7 v

Input Voltage Vin -03toVpp+0.3 '
Vouty | Exceptsink opendrainpin -0.3toVpp+0.3

Output Voltage v
vout2 |Sink opendrain pin -0.3t0 10

Output Current {per 1 pin} lou 32 mA

Power Dissipation [Tqp, = 60°C) PD 600 mw

Sotdering Temperature (time) Tsig 260 (10sec) °C

Storage Temperature Tsig -5510125 °C

Operating Temperature Topr ~301060 °C

RECOMMENDED OPERATING CONDITIONS {Vss =0V, Topr = - 30to 60°C)
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal mode 22
Supply Voltage Voo 6.0 \
In the HOLD mode 2.0
Vi Except hysteresis input Vopx 0.7
Voo 2 4.5V p————————
Input Kigh Voltage Ving Hysteresis input Vpp x0.75 Voo v
Vids Vop<4.5V VDDXO.Q
Vig Except hysteresis input Voo x 0.3
Vpp Z 4.5V
Input Low Voltage Viz | Hysteresisinput 0 Vppx0.23 v
Vi3 VDD<4-5V Vop X 0.1
Clock Frequency f¢ 960 KHz

Note. input voltage Viyz, Vi3 inthe HOLD mode.
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D.C. CHARACTERISTICS (Vss =0V, Vpp =2.20 6.0V, Tops = - 30 to 60°C)

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

Hysteresis Voltage Viis Hysteresis Input - 0.7 - v

Port KO, TEST,

IINI VDD:S'SV'

Input Current RESET, HOLD = - t2 pA
. Vin= 5.5V 0V
Iinz Port R (opendrain)
input Low Current he Poart R (push-pull} Vpp =5.5V, Viy=0.4V - - -2 | mA
Rini Port KO 30 70 150
Input Resistance KQ
RNz RESET 100 | 220 | 450
Output Leakage Current Lo Ports P, R (open drain) Vpp =5.5V, Voyr=5.5V - - 2 pA
Qutput High Voltage Vou Port R (push-pull) Vop=4.5V, lgy= - 200pA 2.4 - - \
Output Low Voltage VoLz Except XOUT Vpp=45V, lgp = 1.6mA - - 0.4 Vv
S e ( . Except TONE generating - 0.3 05
upply Lurren Vpg =22V fc=480KHz A
(in the Narmal mode) m
oor TONE generating _ 06 | 12
Vpp=2.2V fc=480KHz
Supply Current Vpp = 5.5V - 0.5 10
v lboT pA
{in the HOLD mode) Vpp = 2.2V, Topr = 25°C - - G.5

Note 1. Typ.values show those at Topr =25°C, Vpp=5V.

Note 2. Input Current iy : The current through resistor is not included, when the puli-up/
pull-down resistor is contained.

Note 3. Supply Current: Viy=2.0V/0.2V
The KO portis opened when the pull-up/puli-down resistor is contained.
The Voltage applied to the R port is within the valid range Vy or V.

TONE CUTPUT CHARACTERISTICS (Vss =0V, Vpp=2.2106.0V, Topr = - 30to 60°C)
PARAMETER SYMBOL CONDITIONS Min. | Typ. | Max. UNIT
Tone Qutput Voltage (ROW) VTone RLZ 10K, Vpp=2.2V 125 185 250 mVrms
Pre-Emphasis High Band (COL/RQOW) PEHB PEHB = 20iog (COL/ROW) 1 2 3 dB
Qutput Distortion DIS - - 10 %
Frequency Stability Af Except error of os¢, frequency - - 0.7 %
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A.C.CHARACTERISTICS {(Vss =0V, Vpp=2.2t0 6.0V, Topr= - 3010 60°C)
PARAMETER SYMBOL CONDITIONS Min. Typ. | Max. [UNIT
instruction Cycle Time tey 16.7 Hs
Shift Data Hold Time tspH 0.5tcy-300 - - ns

Note. Shift Data Hold Time :

External circuit for SCK pin and SO pin  Serial port (completion of transmisson)

vDD

(¥l
ey

10KQ
lspH

SOpF

x o T XXX

RECOMMENDED OSCILLATING CONDITION {(Vss =0V, Vpp=2.210 6.0V, Topr = - 30 to 60°C)

960KHz

5-398



TOSHIBA TMP47C453A/953A
TYPICAL CHARACTERISTICS
R R-Ta KO port R R-"Ta RESET pin
KDl ypn=55v KD vy,=55v
100 /,4 400
Y v 300 =
50 200
-
100
0 Ta 0 Ta
—40 0 40 80 (°C) —40 0 40 80 (°C)
Io—YoH CMOSKHport IL—-VIN CMOSRport IoL,-Vou R port
Ion L Iol
V=45V A Vpn=55V (mA) Vpp=4.5V
(BA) TN Ta=25C uA) Pa=25°C MMz sc
— 400 - 800 8
N /
~ 300 —~ GO0 \ G /
~200 \ ~ 400 4 //
— 100 \\ —~ 200 \ 2 A
0 Von ] ViN 0 Vou
2 4 6 (V) 2 4 6 (V) 0.4 0.8 1.2(V)
TONE Vpp—-Vipp
Vl'lp
(VI |Ta=25C
4
3 ]
2 '/,r
- Vs
i —
/‘
0 Vi
2 4 G V)
Inn-Vnp Inpr—Von
Iho Inpr
(mA)|Ta=125C (mA) | Ta=25C
0.4 8
A
0.3 // 6 /
2 4 /
— /
01 2 Y
yd
0 Vo 0 Vin
2 4 6 8'A] 2 4 G (V)
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INPUT/QUTPUT Circuitry
(1) Control pins

Input/Output circuitries of the 47C453A control pins are similar to that of the 47C400A.

(2) /O Ports

The input/output circuitries of the 47C453A 1/O ports are shown as below, any one of the circuitries
can be chosen by a code (WB, WE, WH) as a mask option.

PORT 110 INPUT/OUTPUT CIRCUITRY (CODE) REMARKS
vDD Pull-up resistor
R Riy = 70K {typ.)
KO Input N
R = 1KQ(typ)
R
W8 WE, WH
ey g by u vDD
Initial "Hi-Z Initial “High
R3 9 Sink open drain
Ra e l-l or
RS {>0 Ll D push-pull cutput
R6 —>o— >
R R R = 1KQ(typ)
- 1
~. ~d
WB, WE WH
Initial “Hi-Z2* Initial "High” Voo Sink open drain
R7 I{e] ’_I o
{>o ! D push-pull output
o] -
R R R = 1KQ(typ)
-1 1
o~ ~J
Sink opendrain
Initial "Hi-Z”
R8 f{e} E I R Hysteresis input
@{ R = KQ(typ.)
WB, WE WH
Initial "Hi-Z" Initial “High” VDD Sink open drain
or
ush-pull output
R9 1o P ? P
o] - -
] R Hysteresis input
@‘ @ R = 1KQ(typ.)
w8 WE, WH
R . ) vDD
Initial "Hi-Z Initial "High” Sink open drain
P14 |Output | ——>o0—] or
- push-pull output
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CMOS 4-BIT MICROCONTROLLER

TMP47C953AE
TMP47C3953AG

The 47C953A, which is equipped with an EPROM as program memory, is a piggyback type evaluator chip used
for development and operational confirmation of the 47C453A application systems (programs) .
The 47C953A is pin compatible with the 47C453A which are mask-programed ROM devices.

PIN ASSIGNMENT (TOP VIEW)

c_1B]g 832
SDICA2 QFCaa IE slzl 222
Rag <[] 1 U 42 [ «——vpop Eg§l$§§55838
x
R11 w0 2 (D)vec vee @) a1 fem 92 (5TRY oo oxille xR T X
Ra2 =>0 3 vee vee @) 40 J == R31(50)
Ra3 =[] 4 39 [J - R90 (1) 33 32313029282726252423
rsg =01 5 A7 VCC Q26) 38 e as3(T)
Rs1 =[] 6 As a8 (33) V7 0= rg2 INTH)
Rsy =e=[] 7 As A 36 [J > 281 (T2) R83 (T1) DO OROBW 225IK00 (HOLDO)
R53 =~—>{| B 908 35 D <> reo {72} RIO (S1) a8 @ 9o GIE S me @5  2IITONE
Reo :E kA G ATH(23) ;‘3‘ g*‘—HOSLD(KEO) R (SO) vee @9 RS IR ==Ll
SE ~—RESET
R62 ~»{] 11 A3 OF @ 32 > xout R92 (5CK) vee @@ (@R 19ar1a1
Re3 <[] 12 A2 A0 @ 31 [ ~—xIN NC vee @ @ N.C 18[JP140 (BEEP)
R70 =[] 13 At I3 @ 30 [ «—TEST VDD NC. @ gND VIEDONC
R71 == 14 a0 0 29 [ =—K03 (HOLD3) RA0 ver G 2 6EVss
R72 =[] 15 8 28 [1-«—K02 (HOLD2) RA1 vee @ Y@un 15FR3
ttat BN O SRR C A b dF el Rz 1@ 22323332, am
n <=gis (" 50D 5B on Ra3 oleloloclcee) S
R3z =0 19 12 1 (16) 24 h—>piaz R50 12(=3R30
R33 ~>»[] 20 23 [}—>
s ——»E 21 .GND 2 @ 22 211:(; (BEEP) & :
ety
- N MO v~ NMm DO - N
VNN W W W W P e P
[ A A A A4
PIN FUNCTION (Top of the package)
PIN NAME input / Output FUNCTIONS
Alt - AOD Qutput Program memory address output
17 - 1o Input Program memory data input
CE Chip enable signal output
Qutput
OE Qutput enable signal output
vCC + 5V (connected with VDD)
--------------- Power supply | o e e e e e e e mm e mmmmmmmmmm e m— e mm e e mmm—m e ———
GND OV (connected with V55)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min. Typ. Max, UNIT
Address Delay Time taD Vss= ov, VDD= 22~6.0V - - 150 ns
Data Setup Time ts Cp = 100pF 150 - - ns
Data Hold Time iy Topr=-30~60°C 50 - - ns
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NOTES FOR USE
(1) Program memory
The program areas are as shown in Figure 1.

64K 256K
0000y 0000y
Den’t use  Don'tuse T
1000 7060H
Program Program
1FE0 7FE0
: Data : " Data
: (OI“IVGTISIOH (OHV%TISIOH
1FFF,, table TREE,, taole

Figure 1. Program area
(2} 1O ports

input/Output circuitries of /O ports in the 47C953A are similar to the code WB of the 47C453A.
When this chip is used as evaluator with other I/O code, it is necessary to provide the external
resistors.

Port R3, R4, R5, R6 Port R3, R4, RS, R6, R7

10KQ

) Port R9

10KQ

6
|
'
t
E
r
I
I
|
I
I

Port P14

(b} Code : WH

Figure 2. I/O code and external circuitry
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