TOSHIBA TMP47C452A/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 _ _ 5DIPA2 TMP47C952AE
---------------- 4096 x 8-bit 768 x 4-bit nininbsiuiaioiolebainbel slvlatetuiindeidniguiel
TMP47CA524F QFP44 TMP47C952AG
FEATURES
®4-bitsingle chip microcomputer
4instruction execution time : 16.7ps (at 480KHz) SDIP42

+Llow voltage operation : 2.2V min,
490 basic instructions

#Table look-up instructions PR
#Subroutine nesting 15 levels max. ) 7 ' mtm
$6interruptsources {External : 2, Internal . 4) (I’E me
Ail sources have independent latches each, and multiple "‘“L:]-“Wﬁ
interrupt control is available TMP47C452AN
€1/0 port (35 pins)
e Input 2ports Spins QFPa4
e 1O 7ports 27pins
* Output 1port 3pins
&interval Timer L - o,
¢ Two 12-bit Timer/Counters (J .

Timer, event counter, and pulse width measurement mode @Z‘Zy \1@3\'\’“
#5erial Interface with 4-bit buffer
Externai/internal clock, leading/trailing edge shift mode
¢ DTMF (Dual Tone Multi Frequency) output
¢ 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
¢ Hold function controlled by port KO
¢ Real Time Emulator : BM47215A

TMP47C452AF

S50iCa2

TMP47C952AE

QFCaa

TMP47C952AG
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PIN ASSIGNMENTS (TOP VIEW)
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Rs3 = [ 8 35 [] <> R8O (iNT2)
&0 == 9 3 [] = HOLD(KED)  mp3(T1) <>C"TT] 34 22 [T <«—ko0(HOLDO)
R61 - 110 33 ] «— RESET R90 {51y =»["TT7 39 21[IT—])— TONE
R91(SO) <>[_11136 20— P142
Re2 == [ 1 32 [] — xout i
A2 {SCK) > _"T11 37 19[1T—J—> P11
rey == (|12 31 ] -+— xin NC 1] 38 18 TT—J—> P140(BEEP)
R70 == [| 13 30 ] - TEST Voo —»C 117 39 1713 NC
s 0 RA0 > [_"TT1 40 16| T __J=—VS$
R71 ~> (|1 29 [] ~— k03 (HOLD3} Ra1 O 41 T ] R33
R72 == ] 15 28 [J =— k02 (HOLD2) Ra2 -»[TT1} 42 14T~ R32
r73 == [ 16 27 [] =— ko1 HoLow Ra3 =>~[T17 43 13 [T =~ R31
RSO ~»(""TT1] 44 121" ) ~> R30
R30 == [ 17 26 [J =— k00 (HOLDO}
ris == [l1s 25 3 —= Tone 123456789101
R32 == [ 19 2 [} —> P14z ]
r33 > { 20 B — pim
vss —» [ 20— paomeee t t t t ¢ t t ¢ ; t ¢
— N O - M D - N M
[T RN T RNV RNEY - BER V. T < Y - N o N S S Y
¥ o ooy K oy xyr o
BLOCK DIAGRAM
VoD
vDD -t
Power Supply JLVSS i
1 i) I U I i
FLAG Accumulator HR LR Data Memory I PC J
C[ ZISJ G RAM address buifer {RAM)
I a| STACK  |sPw JL
™1 |TC2 228 Program
Resetinput  RESET — > Memory
EIR EIF (ROM)
System conteoiler
Test pun TEST ——> Y Interrupt controller Data Table
Ose ()UN -1 T T | RN
Conaecting | XQUT =g~ himing Generator . Interval 12-bat F
pin timer Timet! -] d-bitSenal OTMF =
Clock Generator Counter interface Generator T
Hold controll (2ch) e
aigd controtler
BEEP Decoder
Qutput areuit
l I
[] ] [
e (71 L8] 9]
L U L
RB83(T1) R92 (3CK)
HOLD KO3(HOLDI) P142 RB2(INT1) R91 (50} TONE R73 RE3 RS3 R43 R33
(KEO) b P141 RB1(T2) R90 (SI) ‘ ‘ 5 § !
KOO(HOLDO) P140{BEEP) R8O (INT2) R70 RBO RS0 R40 R30
A vl
Hold input Input port Output port 1O port 'lsogﬁ?{" A
(Sense nput) (Hold nput) (BELP output} {Timer/Counter mput ( * 140 poet
Externalinterruptingpu port TONE output
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PIN FUNCTION

PIN NAME Input/Cutput FUNCTIONS
K03 (HOLD3) - i i
( Input (Input) 4-bitinput port Hold request/release signal input
. (Active "H")

KOG (HOLDO)

R33 R30

R43 R40 . .
. 4-bit /0 port with latch.

R53 - RS0 1o When used as input port, the latch must be set to “1” .

R63 R60

R73 R70

R83(T1) 4-bit VO port with latch. Timer/Counter 1 exlernal input
ReZINTD Jotmpuy | WRen used a5 input port, external | FXTSI MUt TinRUt

npu . . . .

R81(T2) interrupt Input pin,  or timer/counter } Timer/Counter 2 external input
T external input pin, the latch mustbe set [
R8O (INTZ) to 1" External interrupt 2 input

R92 (SCK) 11O (11Q) 3-Lit IO port with latch, Serial clock IYO

S | MOOUBUY When used as input port or serial port, | 36721 Sa2owont
R0 {S1) 170 {input) thelatch must be set to "1”. Sesial data input

P142 - P141 Cutput

T E 3-bitoutputportwi1hlatch .......................................................
P140(BEEP) Output (Qutput) BEEP Qutput

TONE Output Tone output

XIN Input . .

. - Resonator connecting pins.

X0OUT Qutput

RESET Input Reset signal input

HOLD (KEQ) Input Hold request/release signal input Sense input

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

vDD +22V106.0V

U Power supply B OSSO UURRTRURNURRRINE

VSS OV{(GND)
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OPERATIONAL DESCRIPTION

Concerning the 47C452A, the configuration and functions of hardwares are described. As the description has
been provided with pricrity 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) /Qport
) DTMF Generator
4) BEEP Cutput Circuit
) 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 x 4-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)

N DO

o i

T (0P0A)
-~ COLUMN

S AQ~A3 Data /O Circuit

o« Decoder

©

©  (oPoB)

< ROW Memory Cell Array
AG~AT :>

s Decoder {512 x 4-bit)

< (QP12)

-4 A8

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

{Port address QP12)

(Initial value ***0)

(Port address OPOB/ IPOB) {Port address OPOA/IPOA)
3 2 1 0 3 2 1 0
A7 A6 As | as ] A | a Al X
({Initial vaiue 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 Y]
D3 D2 D1 Do

Figure 2-3. RAM Data Buffer Register

(3) RAM Command Register
The RAM command register (OPOD/IPGD) controls the reading or writing data, and whether RAM.
is to be accessed or put in stand-by mode. Thisregister is accessed as the port address QPOD/IPQD.
The RAM command register is also used as the TONE command register.

(Port address OPQD/IPQD)
2 1 0

3
(STE) R/W CE J (Initial value 0+00)
Controls RAM

*0: Stand-by mode
01 Read mode

Note 1. » don’t care 11: Write mode
Note2. "1"isalwaysread oul when the STE —
bitis read.

Figure 2-4. RAM Command Register
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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 [atched 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 (IP0OC) . Data are notlatched in the
RAM data buffer register.

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

LD

out
out
ouT
ouT
ouT
out
ouT
ouT
ouT
ouT
ouT

Example 2 : To write data

SLOOP

ouT
LD

ouT
ouT
ouT
ouT

:CMPR

TESTP
B

INC
out
BR

SWEND :0UT

A #1

A %0P12
#8,%0P0B
#2,%0P0A
#9,%0P0OC
#0011B,%0P0OD
#0010B,%0P0D
#5,%0P0B
#0AH, %0P0A
#7,%0P0C
#0011B,%0PQD
#00108B,%0P0D

#0,%0P0C

A KO
#1,%0P12

#?2 ,%0P0B

A %0POA
#0011B,%0P0OD
AL#T

ras

SWEND

A

A, %0POA
SLOoP
#0010B,%0P0D

Setsdata "1821" to RAM address register.

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

Sets RAM to stand-by mode.

Setsdata "15AH" to RAM address register.

. Writesdata "7" to RAM data buffer register.
; Sets RAM to write mode.
Sets RAM to stand-by mode.

"0" to address 120y through 127 in RAM.

Writes data "0” to RAM data buffer register.
. Setsdata “"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 0B 14 in RAM and store to Accumulator.

ouT
LD
ouT
ouT
ouT
IN

#00018B,%0P0D
AL#Q

A,%0P12
#0BH,%0P0B
#1,%0P0A
%IPOC,A

;. Sets RAM to read mode.
Sets data "0B14"to RAM address register

Reads data from RAM and stores to
Accumulator.
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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)

2 R3 ;i 4-bitinput/output

3¥ R4, R5,R6,R7 ; 4-bitinput/output

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

& RY ; 3-bitinput/output (shared by serial port)

6 P14 ;  3-bitoutput(P140isshared by BEEP output)

7 KE , 1-bitsense input {shared by hold request/release signal input)

The port KO, K3 and P14 of the a7C452A 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 I/O instructions that can access the ports.

{1) PortK0 (K03-K00)
The 4-bitinput port with pull-up resistors, shared by hold request/release signal input.

Port KO (Port address  IPQQ)

Control input <} VDD
3 2 1 0
K03 K02 K01 KQ0 IN/TESTSTESTP
{HOLO3) | (HOLD2) | (HOLD1) | {HOLDQ) Input dato é ﬂpw

Figure 3-1. PortKQ

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

J
SET/CLR
Port R3 (Port address QP03 /1P03) Input data
3 2 1 0
[ R33 R32 R31 [ R30 Outputdata —»| LATCH . {> [ Jew

Figure 3-2. PortR3
(3) PortP14(P142-P140)

The 3-bit output port with latch. The latchisinitialized 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",

Pert P14 (Port address OP14)

!— P142 P141 P140 Qutput data LATCH PN
[ (BEEP)
: Cantrot cutput

Figure 3-3. PortP14
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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.

fe
[ eemmmmmmmmmm——m e oo e oo mme
! SINE WAVE SYNTHESIZER i
| 1
| )
|- — ! |
PROGRAMMAGBLE ) SINE RESISTOR :
. ||

ROW ROW ::> DIVIDER N WAVE N Network |1
> T COUNTER |
REGISTER DECODER {(ROW) I enable i
I ! 1
| i
Ll ¥
] I
INHIBIT h |

. LOGIC i | ADDER > TONE

i '
I ]
I L}
. - ! '
PROGRAMMAGBLE SINE enable i

COLUMN [™] coLumn DIVIDER :> WAVE > RESISTOR | '
S : COUNTER LADDER '
REGISTER DECODER (COLUMN) ' NETWORK '
| : '
' '
1 1
1 1

Figure 3-4. Configuration of DTMF Generator

3.2.2 Control of DTMF Generator
Tone output is controlled 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

STE - o (R/W) (CE) J {Initial value 0+00)
Centrols single tone oulput}
0: Disable mode of single tone output
1: Enable mode of single tone output
Note!. ", don’tcare

Note 2. When read STE bit, “1” is always read.

Figure 3-5. TONE command register
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ROW register (Port address QPO1/1P01)

3 2 1 0

{Initial vaiue 0000}

Selects ROW tone frequency

COLUMN register (Port address QP02/1P02)

3 2 1 0

L

0001 :
0010 :
0100
1000 :

Outputs 697.7Hz single tone
Outputs 769.2Hz single tone
Outputs 857.1Hz single tone
Outputs 337.5Hz single tone

(Initial value 0000)

Selects COLUMN tone frequency

0001
0010
0100 :
1000 :

Outputs 1212.1Hz single tone
Outputs 1333.3Hz single tone
Outpuls 1481.5Hz single tone
Outputs 1621.6Hz single tone

Figure 3-6. ROW, COLUMN Register

Tanes 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 [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 signat is

outputted without single tone output.

Example 1 :To output 1481.5Hz single tone

ouT #8 ,%0P0D ; Setsthe enable mode of single tone cutput.
ouT #0,%0P01 ;. Setsan ineffective code into ROW register.
ouTt #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«90y4 (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 (OP02/1PQ2)
‘ 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
(OPG1/iP0O1)
1000 (941) * 1] #
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 Q 1 697.7 697 +0.10
0 0 1 [¢] 769.2 770 -0.10
0 1 Q 0 8571 852 +0.60
1 0 0 ¢ 937.5 941 -0.37
COLUMN Tone
Frequency selection code | Tone outpul frequency Standard Deviation
frequency
3 2 1 0 IHz] [Hz] (%)
0 0 0 1 12121 1209 +0.26
0 0 i 0 13333 1336 -0.20
0 1 0 0 14815 1477 +0.30
1 0 0 0 16216 1633 -0.70

Table 3-3. Tone output frequencies and Deviation from standard
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3.2.3 Test mode for tone gutput
The 47C452A indudes 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 T tput
VDD OW / COLUMN Tone outpu
Q
J R 1 veo A VDD 1
% R61 Vour
oo R62 - U
A RESET oo
00 R63 XOuT
M XouT !
o0 R30 REELL
) O ¢
sy KXY LT
o0 R32 " Time segments
A
LA R33 TEST Wy Figure 3-8. Single tone waveform
TONE »>TONE
R73 QUTPUT
P141 200mv ] 50015
A
vsS P140 [\
R=10k{ \\ I[ { \‘ ] \\
777 h ARAR [aas / ‘ Al -+

Figure 3-7. Tone testcircuit

[

++ ?]HEVJQ# ++
[

|

/3

T

Figure 3-9. Dual tone waveform

3.3 BEEP Qutput 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 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 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 outputiatch data

fc/28 DIViCER | SELECTER P140 (BEEP)
) BEEP signal
BEF BOE
RESET pin —
BOE e S —
BEEP signal 1Bl pl Y e—
P140 output latch data 1
P140 (BEEP) pin Uglglp

Figure 3-10. BEEP Qutput 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 (Part address  OP13}
3 2 1 0

[ 8OE 1 BEF (Initial valye 0**0)

Controls BEEP output I

0: Disable output
1: Enable output

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

0:  fcs256{Hz} oo 1875 {Hz}
v fe/s12 0 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 (KED)
K00 (HOLDO)
KQO1 (HOLD1)
K02 (HOLD2)
K03 {HOLD3)

Control input

Figure 4-1. Hold control circuit
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (Vss =0V)
PARAMETER SYMBOL PINS RATINGS UNIT
Supply Voltage Voo -05t07 v
Input Voltage Vin -0.5toVpp +0.5 v
Voyn | Exceptsink open drain pin -0.5toVpp+0.5
Output Voltage Vv
vouT2 Sink opendrain pin - 051010
Output Current (per 1 pin) loyr 3.2 mA
Power Dissipation [Topr = 60°C] PO 600 mw
Soldering Temperature {time) Tag 260 (10sec) °C
Storage Temperature Tsig -55t0125 °C
Operating Temperature Topr ~30t060 °C
RECOMMENDED OPERATING CONDITIONS (Vgs =0V, Topr=-30to 60°C)
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
In the Normal mode 2.2
Supply Voltage Vop 6.0 Vv
Inthe HOLD mode 2.0
Vids Except hysteresisinput Vpox 0.7
Vpp Z 4.5V
Input High Voitage Viuz Hysteresis input Vppx Q.75 Voo vl
VyHg VDD<4-5V VDDX 0.9
Vs Except hysteresis input Vppx0.3
VppZ 4.5V
input Low Voltage Vi Hysteresis input 0 Vpp x0.25 v
Vi3 Vop<4.5v Vopx0.1
Clock Frequency fc 480 KHz

Note.

Inputvoltage Vinz, Viez . inthe HOLD mode.




TOSHIBA

TMP4TCA52A/952A

' D.C. CHARACTERISTICS

(Vss =0V, Vpp=2.2t0 6.0V, Topr = - 30 to 60°C)

(in the HOLD mode)

PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. | UNIT
Hysteresis Voltage Vi Hysteresis Input - 0.7 - v
gt Port KO, TEST, v 5 5y
f sEerT OATR DD = 2.9V,
Input Current RESET, HOLD - - *2 pA
Vin=5.5V/0V
linz Port R {open drain)
input Low Current I Port R {push-pull) Vpp =5.5V, Viy=0.4V - - -2 mA
Rint Port KO 30 70 | 150
Input Resistance - KQ
Rin2 RESET 100 | 220 | 450
Outpul Leakage Current Lo Ports P, R (open drain) Vpp = 5.5V, Voyr =55V - - 2 pA
Qutput High Volitage Vou Port R (push-puli) Vpp =4.5V, lonu= - 200pA 2.4 - - v
Output Low Voitage Voo Except XQUT Vop=4.5V, gy = 1.6mA - - 0.4 \
Except TONE generating
oo - 02 | 04
Supply Current Vpp =22V fc=480KHz A
(inthe Normal mode) m
501 TONE generating _ 0.5 1.0
VDD= 2.2V fc = 4B0KHz
S ly C t
upply Curren oo Vpp = 5.5V - 0.5 10 HA

Note 1. Typ.valuesshow those at Top, =25°C, Vpp =5V.
Note 2. Input Current Iiyi: The current through resistoris not included, when the pull-up!
pull-down resistor is contained.
Note 3. Supply Current: Viy=2.0V/0.2V
The KO portis opened when the pull-up/pull-down resistor is contained.
The Voltage applied to the R portis within the valid range Vy or Vip.

TONE OUTPUT CHARACTERISTICS (Vss =0V, Vpp=4.5t0 6.0V, Topr= — 3010 80°C)
PARAMETER SYMBOL CONDITIONS Min. | Typ. | Max. UNIT
Tone Output Voltage (ROW) V rone RL " 10KQ, Vpp=22v 185 250 mvrms
Pre-Emphasis High Band (COL/ROW) PEHS PEHB = 20log {COL/ROW) 2 3 dB
Qutput Distortion DIS - 10 %
Frequency Stability A Except error of osc. frequency — 07 %




TOSHIBA TMPA47C452A/952A

A.C. CHARACTERISTICS (Vss =0V, Vpp=2.2106.0V, Topr= -30to 60°C)
PARAMETER SYMBOL CONDITIONS Min, Typ. | Max. |UNIT
Instruction Cycle Time tey 16.7 ps
Shift Data Hold Time tSDH 0.51¢,-300 - - ns

Note. Shift Data Hold Time .

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

vDD

)
=

10KQ
tsoH

SOpF

B o TX XX

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

480KHz XiN XOUT

Ceramic Resonator

C5B480E16 (MURATA) Cxin =CxouT = 100pF D
KBR-480B13 (KYOCERA) Cxin = CxouT = 100pF o

Cxout
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TOSHIBA TMP47C452A/952A

TYPICAL CHARACTERISTICS

R-Ta K0 port R R-Ta RESET pin
(KQ) Von=55V (KQ) Von=5.5V
100 /,‘ 400
< 300 >
/ //
50 200 ]
-]
100
0 Ta 0 Ta
—40 0 40 80 (°C) —40 0 40 80 (°C)
lo =Yoo CMOSRpart HL-VIN CMOSHport loL-Vou R port
lon ki, lor,
Vpp=4.5V Vop=>5.5V Von=4.5V
A 336} (uA) DD (mA)} YD
wA) TN Ta=25°C g Ta=25°C Ta=25°C
—400 - 800 8 y
\\ /
6

—300 - 600
™ /

—200 - 400 4
) /

- 100 \ - 200 \ 2
0 Von 0 Vin 0 Vo

2 4 6 (V} 2 4 6 (V) 0.4 0.8 12(V)

TONE Vpp-Vnp

Vo
(V)| Ta=25°C
4
3 ]
2 ‘/’r
-~ A
i
—
A
0 Vo
2 4 6 V)
| Inn—-VYopn | Ipvr—Von
) noT
(MA){ Ty =25C (mA) [ 'pa =25°C
0.4 8
0.3 7 6 //
0.2 / 4 //
1
0.1 2 /f/
0 Vin 0 Von
2 4 6 (V) 2 4 6 (V)
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TOSHIBA TMPA47C452A/952A

INPUT/OUTPUT Circuitry
(1) Control pins
Input/Output circuitries of the 47C452A control pins are similar to that of the 47C400A.
(2) 1/OPorts
The input/output circuitries of the 47C452A /0 ports are shown as below, any one of the circuitries
can be chosen by a code (WB, WE, WH) as a mask option.

PORT 1fe] INPUT/OUTPUT CIRCUITRY and CODE REMARKS
VDD Puli-up resistor
. Rin = 70K0Q (typ.)
KO input IN
R = 1KQ(typ)
R
WB WE, WH
Initial "Hi-2" Initial “High” Voo ,
R3 Sink open drain
4
R o] or
RS push-pull output
R6 —D'O_"l o
R R R = 1K (typ)
<7 7}
\J \[
WB, WE WH
fnitial "Hi-2" Initial "High” vep Sink opendrain
R7 10 I_l o
o ! D push-pull output
—*DO—I -
R R R = 1KQ(typ.}
e ]
> ~J

Sink open drain

[ I Initial “Hi-2"
R8 e

Hysteresis input

R
R = 1KQ(typ)
WB, WE WH
Initial “Hi-2" initial “High" VDD Sink open drain
or
push-pull output
R9 [He]
o] A .
R R Hysteresis input
@ @ R = 1KQ (typ.)
w8 WE, WH
itial “Hi-z" . Cw vDD
initial "Hi-Z Initial “High

Sink opendrain

P14 | Outputl ———{>o—{4— or

. push-pull output
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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
fordevelopment 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)

585
-~ &8
SDICa2 QFCaa I? 5";__2‘; - 338

- — sssldlEgzisss
RaQ (M a2 VoD e i See
Rat w0 2 ()vee vee a1 D == R92 [5CK)
R4} =[] 3 vee vee Q 4Q [J - rg91(S0O) ﬂﬂﬂ ﬂﬂﬂﬂﬂﬂ
Ra3 =[] 4 39 [J =290 (1) 33732313029 28 27 26 25 24 23
pso =[5 A7 VCC (26) 1 D - RB3(71)
rR51 =] & 06 AB @ 37 0~ g2 INTH}
RS2 ==»[] 7 As A9 36 [~ Rg1(T2) RB83 (TH 34 QOO 227300 (HOLDO)
Rs3 =[] 8 @ 35 D ==» rao [INT2) R90 (81) 35 AB @ o=y g S ~ @ @ 5 21 TONE
RE0 > 9 A4 Al (23) 34 O =—H0L0 (KED) RI1SO)EPIE e G T3 %% X L ==
::; <~>E :? a3 GE @) ;; JD—»i;LE: RIZSTKIC7 yee 6 @iz 19Pal
Re3 ~»[] 12 A2 A10 Q1) 31 Be—xiN NCEPS yee @ @ nc 18180 (BEER)
R70 =[] 13 Al I @ 30 [J-—TEST voo 39 | ¢ @ GND TFEANC
R71 =[] 14 29 [ -—k03 (HOLD3) Ra0 a0 @ 12 - 163 vss

AO 17 @ 28 VPP

R72 -] 15 [} K02 (HOLD2) Rra1 a1 vee @ u.@ " 1sIR33
R72 =>Qi6 ()10 6 (8) 27 f<—x1 (oL Raz a2 ® 23393225, 199
r30 =17 Hn 5 (1) 2 :j]<—K00(HOLDC) I DG 13 R
R31 ->»[]18 25 J—» TONE ..(E(D
R32 =[] 19 ‘2 a @ 24 g—» P14z [3]+] wm ¥ 12[=JR30
R33 =»=[} 20 GND 13 23 [ p1a1
vss —= (| 21 @ @ 22 > pPiag (BEEP) O

rR51 C3—
R52 3~

PIN FUNCTION (Top of the package)

PIN NAME Input / Output FUNCTIONS
ATl - A0 Qutput Program memory address output
17 - 10 Input Program memory data input
CE Chip enable signal output

Output

(0]3 Output enable signal output
VCC + 5V (connected with VDD)
B Power supply b oo m e e e e e e e ]
GND OV (connected with V5S)

A.C. CHARACTERISTICS

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. UNIT
Address Delay Time taAD Ves =0V, Vpp =2.2~6.0V - - 150 ns
Data Setup Time tis Cy = 100pF 150 - - ns
Data Hold Time ti Topr =-30~60°C 50 - - 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
Don’ S S . ™~
ontuse .+ Don'tuse -
1000H 7060H
Program Program
1FEO 7FE0
" Data : H Data
conversian : converlsuon
1FFF,, table TEEE,, table

Figure 1. Program area
(2) /O ports
Input/Output circuitries of 17O ports in the 47C952A are similar to the code WB of the 47C452A.
When this chip is used as evaluator with other I/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, RS and R9).

10KQ 70KQ

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

10KQ

|
|
1
)
T !
[l
'
'
i
i
[
(

Port P14

i Port P14

(b) Code : WH

Figure 2. 1/0O code and external circuitry
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