TOSHIBA

TMIP47C452A/952A

CMOS 4-BIT MICROCONTROLLER
TMP47C452AN

TMP47C452AF

The 47C452A is a high performance 4-bit single chip microcomputer based on the TLCS-47 CMOS series. And
the 47C452A has a built-in large capacity RAM for repertory dial and DTMF generator, which is suitable for
application in telephones. The 47C452A is also capable of operation with low voltage such as those supplied

by telephone line.

PART No. ROM RAM

PACKAGE PIGGYBACK

TMP47C452AN
TMP47C452AF

SosLlT I 4096 x 8-bit 768 x 4-bit -~

SDiP42 TMP47C952AE

QFP44 TMP47C952AG

FEATURES

®4-bitsingle chip microcomputer
@instruction execution time : 16.7ps (at 480KHz)
®Llow voltage operation : 2.2V min.
€90 basicinstructions
®Table look-up instructions
#Subroutine nesting 15 levels max.
&6 interruptsources (External : 2, Internal : 4)
All sources have independent latches each, and multiple
interrupt control is available
#1/0 port (35 pins)
e Input 2ports Spins
e /O 7ports 27pins
¢ Output 1port 3pins
®interval Timer
¢ Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode
#Serial Interface with 4-bit buffer
Externai/internal clock, leading/trailing edge shift mode
¢ DTMF (Dual Tone Multi Frequency) output
e DTMF output with one instruction
s Single tone output function
®RAM for repertory dial : 768 x 4-bit max.
®BEEP output function
®Hold function
s Battery/Capacitor back-up
e Hold function controlled by port KO
®Real Time Emulator : BM47215A

SDIP42

(i

oot
mil W‘W,W?

TMP47C452AN

QFPa4

SDiCa2

TMP47C952AE

QFCaa

TMP47C952AG
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TOSHIBA

TMP47C452A/952A

PIN ASSIGNMENTS (TOP VIEW)

(m SDiP42

rap <> {}1 ./ a2 [] -—
ra1 <= ]2 a1 [] -
Raz <> {3 a0 [] -
Ra3 <= [f 4 39 -
k5o == {Is 38 [] =
Rs!”[ﬁ 37:]">
Rs2 <> (17 36 [) -
53 <> [1 8 35 [] -
REO < (19 34 [] -—
A6 - (110 3300 -—
Re2 == (] 1 32—
r63 == (] 12 31 [] -—
rR70 <= [| 13 30 [] -—
R71 <> [ 1a 29 [] -—
R72 == [} 15 28 -—
R73 > [] 16 27 ] ~—
R30 == [ 17 26 [] -—
r31 == (18 25—
R32 == (] 19 2 [} —>
R33 == (] 20 a3p—
vss —» [ 1 20—

BLOCK DIAGRAM

(2) QFP44
VDD
R92 (3CK)
R91 (S0)
RIG (S1)
RB3(TY)
RB2 (INT1)
R81 (T2}
RBO (INT2)
HOLD (KED) R@3(T1) <11}
RESET RI0 (S1) =TT
R91(50) <111
xout 92 (STK) == [_IT]
XIN NC. 10
TEST VDD —» 1]
RA0 = [—_TT]
K03 (HOLD3) R4 =T}
K02 (HOLD2) RA2 - 1T)
KO1(HOLDY) Ra3
RS0 ~> [ TT]
K00 (HOLDO)
TONE
P1a2
Plat
140 (REEP)

HOLD (KEO)

NTT)
(ONTT)

[TT—7 <> R80

[I1 ) «— K03 (HOLD3)

ST ~— TEST

W3 -~ R81(T2)
SO -—

ST -—RE3ET
SHII— xouT
ST <«——xiN

N

w

w

SOIT - R82

34
35
36
37
38
39
40
a1
42
43
44

NI ~— K02 (HOLD2)
SHT ) «— ko1 (HOoLO 1)

[T1T ] ~—KOO(HOLDO)
[TT—)—» TONE
[JT——» Pl142
[TT——» Pia1
FTT—J—» P140(BEEP)
ar— N.C

[ — RV
TT ) -=>» R33

ITT ] R32

[TT )~ R31
[T1— ) ->» R30

22
21
20
19
18
17
16
15
14
13
12

o

RS 1~ [ IT]—
RS 2= (IT|™
RS3=> [T w
R60 =~ [ TT]&
R61 = T
RE2=> " TT1O0
R6 3> TN
R70=—> [T ®
R71 = [II]w

R7 2~ (I
R7 3~ I11]

P
VDD -1
Pawer Supply J\vss 1=
R ’ i) I T I i
FLAG Accumulator HR l R Data Memory PC
([ Zl SJ G RAM address buffer {RAM)
[ STACK  [sPwW
Tl |rc2 oC Program
Resetinput RESET —> Memory
EIR EIF OM
System controiler
Testpin TEST  ——- 4 Interrupt controller Dats Table
Osc fxn T T | BN
Connecting | XOUT ~4—— himing Generator Interval 12-bat
pin timer Timer/ a-bitSerial OTMF \z
Clock Generator Counter 1 inteface Generator R
Hald controll 2ch) [
old controller
BEEP Decoder
Output arcuit
[ I
e [71c] (o] [ ]
U U 10 1L
R83(T1) R92 (3TK)
HOLD KO3(HOLD3) P1a2 RB2 (INT1) R91 (5O} TONE R73 R63 RS3 R43 R33
(KEO) ' P141 RB1(T2) R0 (S1) $ ' s $ !
KOO(HOLDO) P140(BEEP) R8O (INT2) R70 R60 RS0 RA40 R30
Hold input Input port Output port 17O port Vsog,p\?{'
(Sense mput) (Hold input) (BEEP output) (Timer/Counter input ( « 1O port
f xtoabinterrupt inpu port TONE putput
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TOSHIBA

TMP47C452A/952A

PIN FUNCTION

This Materi al

PIN NAME Input/Output FUNCTIONS
K03 (HOLD3 i i
( ) Input (Input) 4-bitinput port Hold request/release signal input
3 (Active "H")
KOG (HOLDO)
R33 R30
R43 R40 . .
. 4-bit /O port with latch.
R53 RS0 10 When used as input port, the latch must besetto “1” .
R63 R60
R73 R70
R83(T1) 4-bit I/0 port with latch. Timer/Counter 1 external input
Re2 (KT Jompuy | When used as input port, external [EXtEralinterupt tinput
npu . . . .
R81(T2) interrupt input pin, or timer/counter | Timer/Counter 2 external input
o o external input pin, the latch must be set [
R80 (INT2) to "1 External interrupt 2 input
R92 (SCK) 170 (11O} 3-bit 170 port with fatch. Serial clock I/O
16O | 1OfOUPUY I When used as input port or serial port, |7l datacuteut
R90 (SI) 10 (input) the latch must be set to "1". Serial data input
P142 P141 Qutput
. | 3 bit output port with latch
P140(BEEP) Output (Output) BEEP Output
TONE Output Tone output
XIN Input . .
. PP Resonator connecting pins.
XOouT Qulput
RESET Input Reset signal input
HOLD (KEO) Input Hold request/release signal input Sense input
TEST Input Test pin for out-going test. Be opened or fixed to low levei.
vDD +2.2Vt06.0V
I Power supply F O PR
VvsS OV(GND)
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TOSHIBA TMP47C452A/952A

OPERATIONAL DESCRIPTION

Concerning the 47C452A, 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 shali also be reffered to.

1. SYSTEM CONFIGURATION
(1) Data Memory
(2) 1O port
(3) DTMF Generator
(4) BEEP Output Circuit
(5) Hold Operating Mode Controller

2. INTERNAL CPU FUNCTION

2.1 Data Memory
The 47C452A data memory consists of a 768 x 4-bit RAM. First 256 x 4-bit RAM is the same as the data
memory 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 (IPOC/ OPOC)

- Do)

® §

.~ D3

T (0oPoA)
L COLUMN

S A0~A3 A Data /O Circuit

« Decoder

o

© (0POB)

< ROW Memory Cell Array
A4~A7 A :>

s Decoder (512 x 4-bit)

<« {OP12)

o A8

Figure 2-1. Block Diagram
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TOSHIBA TMP47C452A/952A

(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 bit is accessed with port address OP12, the next 4 bits are accessed with the port address
OPO0B/IPOB and the lower 4 bits are accessed with port address OPQA/IPDA.
These registers are initialized to "0" during reset.

{Port address OP12)

(Initial value ***0)

(Port address OPOB/(POB) (Port address OPOA/IPOA)
3 2 1 0 3 2 1 0
A7 a6 | as as | [ A T a2 J a T a0 ]
(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, it is accessed as port address OPOC. Port address IPOC is used for access when reading
data from RAM.

(Port address OPOC/IPOC)
3 2 1 0
03 | o2 D1 Do

Figure 2-3. RAM Data Buffer Register

(3) RAM 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 OPQOD/1PQOD)
1 0

3 2
RIW cE (initial value 0+00)
Controls RAM

*0: Stand-by mode
01: Read mode

Note I. »; don’t care 11:  Write mode
Note 2. "1"is always read out when the STE —
bitis read.

Figure 2-4. RAM Command Register
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TOSHIBA TMP47C452A/952A

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 will 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 load the address into the
RAM address register, then read the data via RAM data buffer register (IPOC) . Data are notlatched in the
RAM data buffer register.

Example 1:Towrite data "9"” to address 182 and data “7” to address 15A in RAM.

LD AL H#1 . Setsdata "1824" to RAM address register.
out A.%0P12

ouT #8,%0P0B

ouT #2,%0P0A

ouT #9,%0P0C . Writesdata "9” to RAM data buffer register.
ouT #00118B,%0P0D . Sets RAM to write mode.

ouT #0010B,%0P0D ;. Sets RAM to stand-by mode.

out #5,%0P0B , Setsdata "15AH" to RAM address register.
ouTt #0AH, %0P0A

ouT #7,%0P0C , Writesdata “7” to RAM data buffer register.
ouT #00118B,%0P0D , Sets RAM to write mode.

ouT #00108B,%0P0D . Sets RAM to stand-by mode.

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

ouT #0,%0P0C . Writesdata "0” to RAM data buffer register.
LD A, #0 ; Setsdata "120K" to RAM address register.
ouT #1,%0P12
ouT #2 ,%0P0B
ouT A, %0POA
ouT #0011B,%0P0D ;. Sets RAM to write mode.
SLOOP :CMPR AL #1 ;. Increases address register.
TESTP ZF
8 SWEND
INC A
ouT A, %0P0A
BR SLOOP
SWEND :0UT #0010B,%0P0OD . Sets RAM to stand-by mode.

Example 3 : To read data from address 0B1y in RAM and store to Accumulator.

out #00018B,%0P0D ; Sets RAM to read mode.

LD AL#0 . Setsdata “OB1x"to RAM address register
ouT A, %0P12

ouT #0BH,%0P0B

ouT #1,%0P0A

IN %IPOC,A . Readsdata from RAM and stores to

Accumulator.
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TOSHIBA TMP47C452A/952A

3. PERIPHERAL HARDWARE FUNCTION
3.1 /O Ports
The 47C452A has 10 ports (35 pms) each as follows :

@ KO ;  4-bitinput(shared by hold request/release signal input)
@ R3 ; 4-bitinput/output

@ R4,R5,R6,R7 ,  4-bitinput/output

4) RS ;  4-bitinput/output (shared by external interruptinput and

timer/counter input)

8 R9 ; 3-bitinput/output (shared by serial port)
6 P14 ; 3-bitoutput (P140isshared by BEEP output)
71 KE 1-bit sense input (shared by hold request/release signal input)

The port KO, K3 and P14 of the 47C452A differ from those of the 47C400A. The 47C452A does not have
the port P1 and P2.

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

(1) Port KO (K03-K00)
The 4-bitinput port with pull-up resistors, shared by hold request/release signal input.
Port KO (Port address  IP00)

Controlinput <} VDD
3 2 1 Q
K03 K02 K01 K00 IN/TEST/TESTP %
(HOLD3) | (HOLD2) | (HOLD1) | (HOLDO) (nput data 4 Dpw

Figure 3-1. Port KO

(2) PortR3(R33-R30)

The 4-bit /0 port with latch. When used as an input port, the latch must be setto "1”. The latch is
initialized to “1” during reset.

IN/TEST/TESTP

SET/CLR
Port R3 (Port address QP03 /1P03) Input data

3 2 1

0
R R32 R3[| R3] Outputdata —»| LATCH : {> {Jew

Figure 3-2. PortR3

~J

(3) PortP14(P142-P140)
The 3-bit output 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 fatch must be setto 1",

Port P14 (Port address OP14)

3 2 1 0
1C
,[F P142 P1an l P140 ‘ Outputdate D) PN

| (BEEP)

Control output

Figure 3-3. PortP14
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TOSHIBA TMP47C452A/952A

3.2 DTMF Generator
The 47C452A 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 47C452A 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

e e
' SINE WAVE SYNTHESIZER .
: '
— - H '
PROGRAMMABLE|! SINE RESISTOR | |
L | [
ROW ROW :> DIVIDER > WAVE y T A
> L
REGISTER DECODER (ROW) ‘ COUNTER enable H
1
H H
: ,
1 1
[ INRIBIT E [
I LOGIC " E _,| ADODER - TONE
| |
: H
' H
. L | |
PROGRAMMABLE SINE enable :_j
coLumn | cotumn OIVIDER :> WAVE :> RESISTOR | F
. ; COUNTER LADDER |1
REGISTER DECODER {COLUMN) ! NETWORK '
! |
i :
! 1

Figure 3-4. Configuration of DTMF Generator

3.2.2 Control of DTMF Generator
Tone output is controiled by ROW register (OP01/IPO1) and COLUMN register (OP02/iP02) . And single
tone is controlled by TONE command register (OPOD/IPOD) . ROW register, COLUMN register and TONE
command register are initialized to "0” during the reset.

TONE command register (Port address OPOD/IPOD)

3 2 1

o 0
STE (CE) (Initial value 0+00)

Controls single tone oulpuq

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

Note 1 *, don’'tcare
Note2. When read STE bit, "1 is always read.

Figure 3-5. TONE command register
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TOSHIBA TMP47C452A/952A

ROW register (Port address OP01/1P01)

3 2 1 0
: (initial vaiue 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 337.5Hz 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 : 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, another 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 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 47C452A has no tone outputsignal.

The [QUTB @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 signat 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 ; Setsan ineffective 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 memory RAM address 904 are read from the ROM, frequency
selection codes are loaded into ROW and COLUMN registers, and dual tone is

outputted.
LD HL,#90H . HL«90y (Sets the address of the data memory)
ouTB @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 47C452A tone output frequency and
standard frequency.

COLUMN register (OP02/1P02)
. 0001 0010 0100
fFrequency selection code
(1209) (1336) (1477)
0001 (697) 1 2 3
0010(770) 4 5 6
ROW register | 0100(852) 7 8 9
(OP01/iP0O1)
1000 (941) * 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 | Tone output frequency Standard Deviation
frequency
3 2 1 0 [Hz) [Hz) (%)
0 0 0 1 697.7 697 +0.10
0 o] 1 o 769.2 770 -0.10
0 1 0 0 857.1 852 +0.60
1 0 0 ¢ 937.5 941 -0.37
CGLUMN Tone
Frequency selection code | Tone output frequency standard Deviation
frequency
3 2 1 0 {Hz] [Hz] %]
0 0 0 1 12121 1209 +0.26
o] 0 1 o] 13333 1336 -0.20
0 1 0 0 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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3.2.3 Test mode for tone output

The 47C452A 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.

Figure 3-7. Tone test circuit

3.3 BEEP Qutput Circuit

ROW T tput
VDD OW / COLUMN Tone outpu
°

A e ™~ ool I
LW Vo =
v o W AN > H L

*—“N\g_ RESET C °
—+—O—O: R63 X?UT

*——M('\g_ XouT i
——o— R30 I—:L)
8 o’ U O LTS
Hm R32 i Time segments

AAA
.__o«_‘v\gg— R33 TEST vy Figure 3-8. Single tone waveform
TONE TONE
R73 OuTPUT
P141 200mv 500uS
VvSS P40
4
N WARNERPAWIR

| "1

i
k
I
’.
|
/

Figure 3-9. Dual tone waveform

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 outputis from the P140 (BEEP) pin. This pin is for both P140 output and BEEP output. Set the P140
outputlatch to “1” for BEEP output.

3.3.1 Configuration of BEEP Output Circuit
Figure 3-10 shows configuration of the BEEP output circuit. The clock pulse of BEEP output circuit is

supplied by an interval timer.

enable/disable setting.

BEEP output is controlled by frequency selection and output
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P140 output latch data

fc/28 'DI\]/t/DZER'_" SELECTER P140 (BEEP)
—Lj BEEPsignal
BEF BOE
RESET pin —J
BOE e
BEEP signal (B Ul p Y e
P140 output latch data 1
P140 (BEEP) pin LN

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)
3 2 1 0

[ 80E . BEF (Initial value 0**0)

Controls BEEP output l

0: Disable output
1:  Enabie output

Selects BEEP output frequency | Example: At fc = 480KHz

0:  fc/256[Hz} - 1875 {Hz}
t: fe/512 e 937.5

Figure 3-11. BEEP Output Control Command Register

4. POWER SAVING FUNCTION
The 47C452A has the hold operating mode intended to save the power.

4.1 Hold Operating Mode
The 47C452A has a HOLD pin and KO port as hold control pins. Therefore, in the case of KO port for Key
inputs, the hold mode can be released by key inputs. Figure 4-1 shows the hold control circuit of the
47C452A. Hold operation mode of 47C452A is same as 47C400A, excepting those aforementioned. For
details, refer to the technical data sheets for the 47C400A.

IN/TEST/TESTP
Input data HOLD (KEO)
K00 (HOLDO)
KO1 (HOLD1)
K02 (HOLD2)
K03 (HOLD3)

Control input

Figure 4-1. Hold control circuit
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TOSHIBA TMP47C452A/952A

ELECTRICAL CHARACTERISTICS

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

Supply Voitage Voo -05t07 v

Input Voltage Vin -0.5toVpp +0.5 \
Vourn Except sink open drain pin -05toVpp +0.5

Output Voltage \
vOoUuT2 Sink open drain pin ~0.51010

Output Current {per 1 pin) lout 32 mA

Power Dissipation [T, = 60°C] PD 600 mwW

Soldering Temperature (time) Tad 260 (10sec) °C

Storage Temperature Tsig -55t0125 °C

Operating Temperature Topr -30t0 60 °C

{ RECOMMENDED OPERATING CONDITIONS ] (Vss =0V, Topr = - 30to 60°C)

PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal mode 2.2
Supply Voltage Vop 6.0 %
Inthe HOLD mode 2.0
Vir Except hysteresis input Vpp x0.7
Vpp Z 4.5V
Input High Voitage Vina Hysteresis input Vpp X 0.75 Voo v
Vini Vpp<4.5V Voo x 0.9
Vin Except hysteresis input Vppx0.3
VppZ 4.5V
input Low Voltage Vil Hysteresis input 0 Vop x0.25 v
Vi3 Vpp<4.5V Voo x 0.1
Clock Frequency fc 480 KHz
Note. Input voltage Vi3, Viz: inthe HOLD mode.
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TOSHIBA TMP47C452A/952A

D.C. CHARACTERISTICS (Vss =0V, Vpp=2.2t06.0V, Topr= =30 to 60°C)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. | UNIT
Hysteresis Voitage Vs Hysteresis Input - 0.7 - v
Iy | POTLKO, TEST, ver s sy
! T po = 5.5V,
Input Current RESET, HOLD - - +2 HA
A ViN=5.5V/0V
linz Port R {(open drain)
input Low Current Iy Port R (push-pull) Vpp =5.5V, Viy=0.4V - - -2 mA
Rint Port KO 30 70 | 150
Input Resistance " K§2
Rin2 RESET 100 { 220 | 450
Output Leakage Current o Ports P, R (open drain) Vpo = 5.5V, Vour=5.5V - - 2 pA
Output High Voltage Vou Port R (push-puli) Vpp =4.5V, lg = - 200pA 2.4 - - v
Output Low Voltage Vouz Except XOUT Vpp=4.5V, lg = 1.6mA - - 0.4 \%
Except TONE generating
loo - 02 | 04
Supply Current Vpp = 2.2V fc=480KHz
(in the Normal mode) mA
Ioo1 TONE generating _ 05 1.0
Vpp=2.2V fc=480KHz
S ly C
upply Current oo Vop = 5.5V - 0.5 10 WA

(in the HOLD mode)

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

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

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

L TONE QUTPUT CHARACTERISTICS (Vss =0V, Vpp =4.5t06.0V, Top, = - 30 to 60°C)
PARAMETER SYMBOL CONDITIONS Min Typ. Max. UNIT
Tone Output Voltage (ROW) Viont RL " 10KQ, Vpp=22V 125 185 250 mVvrms
Pre-Emphasis High Band (COL/ROW) PEHB PEHB = 20log (COL/ROW) 1 2 3 dB
Qutput Distortion DIS - - 10 %
Frequency Stability AT Excepterror of osc. frequency - - 0.7 %
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TOSHIBA TIVIP47C452A/952A

A.C. CHARACTERISTICS (Vss =0V, Vpp=2.21t06.0V, Topr = ~30to 60°C)
PARAMETER SYMBOL CONDITIONS Min. l Typ. I Max. | UNIT
Instruction Cycle Time tey 16.7 [T
Shift Data Hold Time tspH 0.5t¢y-300 l - ‘ - ns

Note. Shift Data Hold Time :

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

vDD

)
X

10KQ

SOpfF

s o TX XX p

RECOMMENDED OSCILLATING CONDITION 1 (Vss =0V, Vpp =2.210 6.0V, Topr = —30 to 60°C)

480KHz XiN XOUuT
Ceramic Resonator

CSB48OE16 (MURATA) Cxin = CxouT = 100pF D

KBR-480813 (KYOCERA) CxIN = CxouTt = 100pF o }';J; ;Cxour
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TOSHIBA TMP47C452A/952A

TYPICAL CHARACTERISTICS

% R-Ta KO port R R~-Ta RESET pin
KD| v, =55v KDy 56y
100 /,‘ 400
e 300 =
50 200 ]
-1
100
0 Ta 0 Ta
—40 0 40 80 (°C) —40 0 40 80 (°C)
lon=VYon CMOSKport .- VIN CMOSRport lor.~— VoL R port
Ton b, lor.
Vpn=4.5V Vpop=5.5V Von=4.5V
A 28] (uA) DD (mA)] YD
BV ] |ma=esc H Ta=25°C " ra=25°C
— 400 - 800 8 y
\\ /
—300 — GO0 \ 6 /
—200 - 400 4 //
~100 \\ —200 \ 2 A
0 Vonu 0 Vin 0 Vor.
2 4 6 (V) 2 4 6 (V) 0.4 0.8 1.2(V)
TONE Vpp-Vpp
Vpp
V)| Ta=25°C
4
3
{1
2 1T
- Vep
1
/
0 Vo
2 4 6 V)
Ibn—Vobn Ipor—Von
Ini Ibor
(mA) Ty =25"C (mA) | pa=25°C
0.4 8
0.3 7 6 /[
0.2 / 4 //
—1 /
0.1 2 /,
0 Vin 0 Von
2 4 6 (V) 2 4 6 (V)
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TOSHIBA TMP47C452A/952A

INPUT/QUTPUT Circuitry
(1) Control pins
Input/Output circuitries of the 47C452A control pins are similar to that of the 47C400A.
(2) /0O Ports
The input/output circuitries of the 47C452A i/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 o INPUT/OUTPUT CIRCUITRY and CODE REMARKS
vDD Pull-up resistor
R Ry = 70KQ (typ.)
KO Input IN
R = 1KQ (typ.)
R
w8 WE, WH

R Initial “Hi-2" Initial “High” vDD . A

3 Sink opendrain

Ra 110 |—l or
RS Do I‘l U push-pull sutput
-
R

R6 o I
R R = 1K (typ.)
1 <}
“~J ~
WB, WE WH
. T T vDD
initial “Hi-Z Initial “High Sink open drain
or
R7 /0
push-pull output
i -
———{>0— R R R = 1KQ(typ.)
1 <
— “~d

Sink open drain

Initial “Hi-2"
R8 110 L l Hysteresis input

R
@ R = 1KQ(typ.)
WB, WE WH
Initial “Hi-z" initial “High" VDD Sink open drain
or
push-pull output
R9 17O
o~ Hysteresis input
[ ] R R ysteresisinpu
@ @ R = 1KQ(typ)
W8 WE, WH
initial "Hi-2" itial “High" vbD
niua - Initial "High Sink open drain
P14 |Output | ——>o—[~ 4{>o——{{ or
I - push-pull cutput
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TOSHIBA TMP47C452A/952A

CMOS 4-BIT MICROCONTROLLER

TMP47C952AE
TMP47C952AG

The 47C952A, which is equipped with an EPROM as program memory, is a piggyback type evaluator chip used
for development and operational confirmation of the 47C452A application systems (programs) .

The 47C952A is pin compatible with the 47C452A which are mask-programed ROM devices.

Also, pin compatibility with the 47C451A is possible by using the 42-to-30pin conversion adapter socket
(BM1104).

PIN ASSIGNMENT (TOP VIEW)

This Materi al

c s 885
sDICa2 QFcas I’g EIE L“; . 2292
- 1 42 ) -— :5§IBE§EESSS
fat <_>E 2 (Dvee vee a1 D no2 5T zeelRle @xr g
Ray =[] 3 vee vee 40 P <> R91(s0) anf ﬂﬂﬂﬂﬂﬂ
Ra3 =>[| & @7 39 [7 > R90 (51) 3373231 30 29 28 27 26 25 24 23
Rso <] 5 A7 VCC (26) 38 f~mrB3(TY)
RS1 <] 6 6 AB 37 [ ~>Rrg2 INT1)
RS2 -»[] 7 : a9 @ 36 - rg1(T2) (2R3 11 Q1010) 2203K00 (HOLDO)
RS3 =>[] 8 5 DR P <> R80 {INT2) A@ T DUl ~e @5 2DTONE
R60 ~>[] 9 Ad A1 @3) 30 D=—ROLO (KED) vee & LoV - @ 0F3R6
e O L I DR i vee @ @u 9
R63 =[] 12 A2 A0 @ 31 B-—xin vee @ ® NC 18P 140 (BEEP)
R70 -e»[]13 Al <3 @ 30 [}~—TEST N.C @ GND 173N C
R71 =[] 14 29 P ~—K03 (HOLD3) ver GO QO 2 16fAvss
R72 <>=(] 15 "° 7 28 K02 (HOLD2) vee 63 @ 1sEoR
el R AR OO o el mglriiiiiegy o
o ==gs (D0 (D) S RTIoN olelolosleele) i
R32 =[] 19 ‘2 ia (6) 2a g—»;mu 12[=3R30
[} 20 23 [—>
?/i: —= L2 @GND N @ 22 J—»::(;(Desp)
IR
- N MO - NMm O o~
hwh BT B oRRRNR
@ X X &€ o & X &£ &6 & o«
PIN FUNCTION (Top of the package)
PIN NAME Input / Output FUNCTIONS
ATt AQ Output Program memory address output
17 10 Input Program memory data input
CE Chip enable signal output
Output
OF Output enable signal output
vCC + 5V (connected with VDD)
--------------- Power supply e U
GND 0OV (connected with VSS)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min Typ. Max UNIT
Address Delay Time ta Vs =0V, Vpp=2.2~6.0V - - 150 ns
o sS D
Data Setup Time tis C_ = 100pF 150 - - ns
Data Hold Time i Topr =-30~60°C 50 - had ns
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TOSHIBA TMP47C452A/952A

NOTES FOR USE
(1) Program memory
The program areas are as shown in Figure 1.

64K 256K
0000y 0000y,
. oAl . -~
Don'tuse : R Don’t use -
10004 7060;4
Program Program
1FEO 7FEO
" Data . " Data
conveqsuon : convﬁrlsmn
1FFF., table 7RFF table

Figure 1. Program area
(2) /O ports
Input/Output circuitries of /O portsin the 47C952A are similar to the code WB of the 47C452A.
When this chip is used as evaluator with other /O code, it is necessary to provide the external
resistors. This is also the same when used as the 47C451A evaluator (the 47C451A does not have
ports R4, R5 and R9).

10KQ 70KQ

.
i
'
'
'

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

10KQ 10KQ

:

—{>°_l : Port P14 Port R9
I
1
(a) Code : WE oK
« Port P14

(b) Code : WH
Figure 2. 1/0O code and external circuitry
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