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
TLCS5-47 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
TMP4A7C232AN 2048 x 8-bit 128 % 4-bit
: : $DIP42 TMP47CI32AE
TMP47C432AN 4096 x 8-bit 256 x 4-bit

FEATURES

+4-bitsingle chip microcomputer

#(nstruction execution time: 1.9 ps(at 4.2 MHz}

490 basicinstructions

¢ Table look-up instructions

#5-bit to 8-bit data conversion instruction

#Subroutine nesting: 15ievels max.

®5interruptsources (External: 2, Internal: 3)
All sources have independent latches each,
and muitiple interrupt control is available. - ﬂﬁ

+1/0 port (36 pins) (/ //NQW
¢ Input 2 ports 5 pins SR I’gmﬂw"
s Output 2ports 8pins j‘ﬂ
¢ /O 6 ports 23 pins

SDIP42

eint - TMP47C232AN
nterva 'm?f TMP47C432AN
*Two 12-bit Timer/Counters

Timer, event counter, and pulse width measurement mode
+ D/A converter (Pulse width modulation) outputs
« l4-bitresolution 1channel
s G-hitresolution 3 channels SDIC42
®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

TMP47C932AE

010290

5-173



TOSHIBA

TMPA47C232A/432A

PIN ASSIGNMENT (TOP VIEW)

BLOCK DIAGRAM

RAO(PWIMO) > (]
RAVPWMIT) > []
RA2(PWMZ) - (]
R43(PWM3) === (]
RS0 > ]
R51 = ]
R52 > ]
RS3 == [
RED e {]
REV - []
R62 = ]
RE3 > [
R7Q =~ []
R71 = ]
R72 =» (]
R73 > []
P10 =— (]
P11 -— [
P12 =« ]
P13 ~— []
vss —> {]

SDiP42
1 N/ 42 [J=-—
2 41 ] =
3 40 [] ==
a4 39 -
5 38 [] >
6 37 =
7 36 [l
8 35 [1 ==
9 34 [Je—
10 33 [0
1 32—
12 31 [J=-
13 30 J=—
14 29 [J=—
15 28 [J-—
16 27 [J~—
17 26 [ =—
18 25—
19 24—
20 23—
21 20—
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RESET
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XIN

TEST
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K00
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P20
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-
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g

Hold input HO[D—-J

(Sense input) (KEO)
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Reset input
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Testpin —1—

Ts¢ XN =1
connecting { XOUT =
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System controller Interrupt controiler Data table
Tining Generator + T i p
Intervai
Clotk Genprator ' Jimer T‘\?ﬂ:’e‘lr/ /A converter R
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Counter
{2 ch) Decoder

Input port

Three levels
mnput

R73
1 § b 5

R63 RS3

R0 RGO RSO
s

O port

R83(T1)
RE2 (INTT)
RAT(T2)

RBO {(INT2)

11O 1Cinput
port \ Interruptnpu!

D/A canverter ) High cyrrent
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RA3(PWM3I) P23 P13 R92 (AFQ)
| \ | R91
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14O part 110 port
{AFCinput)

output port
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TOSHIBA

TMP47C232A/432A

PIN FUNCTION

PIN NAME Input/ Output FUNCTIONS
KQ3 - K00 Input 4-bitinput port
P13 - P10 4-bit output port with fatch.
Cutput 8-bit data are output by the 5-bit to B-bit data conversion instruction

P23 - P20 [OUTB @HL]
R4 -bi X .

Rigpgwr\{l_% 4 :'t vo pgrt VY'th latch 6-bit D/A converter output
JRATEAD ] votoupuy | Whenused asinput port R

o or pulse width modulation outputs pins,
R40 (PWMD) the latch must be setto "1 14-bit D/A converter output
R53 - R50 4-bit 1/O port with lateh.
When used as input port, the latch must be set to " 1"
R63 - R60 Yo . , i , _
Every bit data is possible Lo be set, cleared and Lested by the manipulation of the

R73 - R70 L-regislerindirect addressing.
R83(T1) 4-bit /O port with latch. Timer/Counter 1 external input
RB2(INTT) When used as input port, external External interrupt 1input
e VO (Inpuy) inte L inout o Timer/Counter PP TR NTRRITRPN
RB1(T2) ' "Up" pu F,m' or ime Y imer/Counter 2 external input
R PP external input pin, the latch mustbeset |~~~ = ° " DU TS
RBO {INT2) o1, External interrupt 2 input
R92 (AFC) I1O{tnput) 3-bit fO port with latch. AFCinput

e e When used as input port, the latch must
R91 - R90 170 besetto "1"
XlN ) Input .1 Resonator connecting pins.
xout Output Forinputting external clock, XIN is used and XQUT is apened.
RESET Input Reset signal input
HOLD (KED) input (Input) Hold request/release signal input Sense input
TEST Input Test pin for out - going test. Be opened or fixed to low level.
vDD + 5V
.............................. Power supply SRS
V5SS 0V (GND)
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TOSHIBA TMP4T7C232A/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 47C332A (PIGGYBACK) are the same as the 47C933A.

(1)

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. i

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 portis used asinput port.

Port R4 (Port address OP04 / IPQ4)

3 2 1 0
RA3 R42 R4 R40
PWMI) | (PWMZ) | (WA | (PWNID)
<

Input data - J C: I

R43 (PWM3)
OuLpuLdata‘ > )
PUINI3~ PTG RA0 (PWMD)
0OP00;~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 voits), 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 iP09.

" when the portis used as input

R9 Input port (Port address IPOS;} IN/TEST/TESTP
2 1 0
AFC R9T | R90 |
IP09; ]
AFCinput voltage level ]
1PQ9; <k |
=100 : Vg SVin <Vara SET/CLR
10 Varci =Vin <Varc2
it Varce Vi <Vpp Qutputdata > latch 1[> DRgZ
L (AFC)

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