TOSHIBA TMP47C232A/432A

CMOS 4-BIT MICROCONTROLLER

TMP47C232AN, TMP47C432AN

The 47C232A/432A are the high speed and high performance 4-bit single chip microcomputers based on the
TLCS-47 CMOS series with D/A converter (Pulse width modulation) output and Auto frequency control signal
input, and are suitable application in digital tuning systems for TV sets.

PART No.

ROM

RAM

PACKAGE

PIGGYBACK

TMP47C232AN

2048 x 8-bit

128 x 4-bit

TMP47C432AN

4096 x 8-bit

256 x 4-bit

SDIP42

TMP47C932AE

FEATURES

#4-bitsingle chip microcomputer
#Instruction execution time: 1.9 ps (at4.2 MHz)
€90 basic instructions
¢ Table look-up instructions
#5-bit to 8-bit data conversion instruction
®Subroutine nesting: 15 levels max.
®5interrupt sources (External: 2, Internal: 3)
All sources have independent latches each,
and multiple interrupt control is available. e m
1/0 port (36 pins) (/ //Nmﬂ
e Input 2 ports 5 pins ;& ’v’vﬁmﬂ
e Output 2ports 8pins
e /O 6 ports 23 pins
¢interval Timer
®Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode
# D/A converter (Pulse width modulation) outputs
e 14-bitresolution
e 6-bitresolution 3 channels
¢ Three levelsinput 1 pin
Auto frequency control signal (S-shaped curve) detection
¢ High current outputs
LED direct drive capability (typ. 20 mA x 8 bits)
®Hold function
Battery/Capacitor back - up
#Real Time Emulator: BM47217A

sDIP42

TMP47C232AN
TMP47C432AN

1 channel
sDICa2

TMP47C332AE
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TOSHIBA TMP47C232A/432A

PIN ASSIGNMENT (TOP VIEW)

SDIP42
RAO(PWMO) = [ 1 N 42 J=— VDD
RAT(PWMIT) == [| 2 41 [] == R92(AFQ)
RA2(PWM2) == [| 3 40 [] == R91
R43(PWM3) <> (] 4 39 ] «» R90

RSO == [ 5 38 [J=~> R83(T1)

RSt == 6 37 [l=> R82(INT1)

RS2 == [ 7 36 [J<> RB1(T2)

RS3 == {] 8 35 {] <> R80(INT2)

RE0 <> [} 9 34 J~— HOLD (KEO)

R61 <> [] 10 33 [Jl«— RESET

R62 ~> [ 11 32 ]—= xouTt

R63 =[] 12 31 [J=— XIN

R70 - {] 13 30 J=— TEST

R71 == [| 14 29 J=— KO3

R72 > [| 15 28 [J<— K02

R73 <> [] 16 27 J=— KO1

P10 «— [ 17 26 [J=— KOO

P11 =«— [ 18 25 J— P23

Pi2 - {] 19 24 J— p22

P13 =— [} 20 23 — P21

vss — (] 21 22 i— P20
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Power ’VDD"*—>
>

Supply LVSS ]
[I—; A I I ) 11
FLAG
“ Accumulator HR [ LR Data Memory PC
clz|s|ec
I I l ~ RAM address buffer (RAM)
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TOSHIBA

TMP47C232A/432A

PIN FUNCTION

This Materi al

PIN NAME Input/ Output FUNCTIONS
K03 - K00 Input 4-bit input port
P13 - P10 4-bit output port with fatch.
Output 8-bit data are output by the S-bit to 8-bit data conversion instruction
P23 - P20 [OUTB @HL]
R‘:;ip\gvgi 4“?‘" 10 port V‘V"h latch. 6-bit D/A converter output
- M
SRR L o oupuy | Whenused asinput port I
~ or pulse width modulation outputs pins,
R40 (PWND) the fatch must be set to " 1" 14-bit D/A converter output
R53 - RSO 4-bit /0 port with latch.
When used as input port, the latch must be set to " 1"
R63 - R60 1o : . - ) .
Every bit datais possible to be set, cleared and tested by the maniputation of the
R73 - R70 L-register indirect addressing.
R83(T1) 4-bit I/0 port with latch.
R82(INT1) When used as input port, external
. . 1O (Input) N . T Count RTRTT
R81(T2) interrup »nnput Pm' or fimer unter Timer/Counter 2 external input
. B external input pin, the latch mustbeset [ " 777 7 © T e TS
R80 (INT2) to 1", External interrupt 2 input
R92 (AFC) O(Input) 3-bit I/0 port with latch. AFCinput
e e FE PRSP When used as input port, the latch must ...
R91 - R90 [I{e] besetto "t1"
XIN _____ Inpu‘ | Resonator connecting pins.
xout Output For inputting external clock, XIN is used and XOUT is opened.
RESET Input Reset signal input
HOLD (XED) input (Input) Hold request/release signal input Sense input
TEST Input Test pin for out - going test. Be opened or fixed to low levet.
VDD + S5V
.......................... Power supply F USRS
VSS 0V (GND)
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TOSHIBA TMP47C232A/432A

OPERATIONAL DESCRIPTION

The 47C232A/432A are similar to the 47C232A/433A except the port R4 (PWM) is Tri-state and the port R92 is
the AFC port. And the notes for use of the 47C932A (PIGGYBACK) are the same as the 47C933A.

(1)

(2)

Port R4 (R43-R40)

This is a 4 bit /O port with latch. Itis a port common to D/A converter (pulse width modulation)
output port. R4 port output buffers are Tri-state, and each bit of them can be controled
independently by the program.

Controliing the Tri-state is performed by the command register accessed as port address OP0O.
When some bit of the OP0O is 0, the corresponding bit of the output buffers becomes high-
impedance state. The command register should be setto "1111g" when the portis used as output
port. .

The output latch should be set to " 1" when the port is used as PWM output port, the PWM output
should be set to "H" level (PWM data is all "0") when the port is used as R4 port. The output
buffers should be set to high impedance state when the port is used asinput port.

Port R4 (Port address OP04 / 1P04)
3 2 1 0

R43 R42 R41 R40
(PWM3) (PWM2) (PWM1) (PWMDO)

Input data ———ﬁl P
Qutput data latch } R43(P$\NM3)
PUTRTI~PWIHD R0 (PWHIO)

0OP003~0P00y

SET/CLR IN/TEST/TESTP

Figure 1. Port R4 (PWM)
Port R9 (R92-R90)
The 3-bit I/O port with latch. The output latch should be setto "1
port. The latch should be initialized to "1" during reset.
R92 (AFC) port is commonly used as R92 output and AFC input for the auto frequency control
signal. AFC input is internally connected to two invertors, the threshold voltage of which are
different from each other (the one is typically 2 volts, the other is typically 3 volts), and the
outputs of these can be read through the higher 2 bits of port address 1P09. Therefore, the input
voltage of the AFC input can be recognized within the accuracy of 3 voltage ranges. The
correspondence of the relation among the input voltage and two threshold voltages to the data of
the higher 2 bits of iP0S.

" when the portis used as input

R9 Input port {Port address IP0S) IN/TEST/TESTP
2 1 0

AFC RoT | R90 | 1P09; =

AFCinput voltage level ]

1P09; ' <
—>00 : Vs SV <Varar SET/CLR
10 @ Varcy =Vin <Varc2
1 Varcs “Vin <Vpp Outputdata latch D { Jroz

L (AFQ)

Figure 2. 1P09 input Data (the higher 2 bits) and AFC Input Voltage Level
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