TOSHIBA TMP47C233A/433A/933A

CMOS 4-BIT MICROCONTROLLER
TMP47C233AN, TMP47C433AN

The 47C233A/433A 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) outputs and A/D converter input, and are
suitable application in digital tuning systems for TV sets.

PART No. ROM RAM PACKAGE PIGGYBACK
TMPA47C233AN 2048 x 8-bit 128 x 4-bit
TMP47C433AN 4096 x 8-bit 256 x 4-bit

SDipa2 TMP47C933AE

FEATURES

#4-bitsingle chip microcomputer

#Instruction execution time: 1.9 us(at 4.2 MHz)

490 basicinstructions

#Table ook - up instructions

¢ 5-bit to 8-bit data conversion instruction

®Subroutine nesting: 15 levels max.

#5 interrupt sources (External: 2, Internal: 3)
All sources have independent latches each, and multiple P
interrupt control is available. - ,/ﬂ

®|/0 port(36 pins) e {

e Input 2 ports 5 pins IR 'W‘W

¢ Output 2ports 8 pins WJ

e /0 6 ports 23 pins TMPA7C233AN
¢ Interval Timer TMP47C433AN
®Two 12-bit Timer/Counters

Timer, event counter, and pulse width measurement mode

& D /A converter (Pulse width modulation) outputs

e i4-bitresolution 1channel

e 6-bitresolution 3 channels sDIC42

#3-bit A/D converter input 1 channel
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

SDIP4a2

TMP47C933AE
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TOSHIBA TMP47C233A/433A/933A
PIN ASSIGNMENT (TOP VIEW)
SDiP42
RAO(PWMOD) <> [ 1 -/ 42 []<— VDD
RAV(PWMT) == [ 2 41 [] == R92(CIN)
RA2(PWMZ) <[] 3 40 [] <> R91
RA3(PWM3) == [ 4 39 [J=> R90
RSO == [ 5 38 [J=> R83(T1)
Rs1 <=0 6 37 J=> R82(INTT)
RS2 == [ 7 36 [J<> R81(T2)
R53 <= [ 8 35 <> R80(INT2)
R60 <> [ 9 34 [Jl«— HOLD (KEO)
R61 <> [] 10 33 [Jl«— RESET
R62 <> [] 11 32 J— XxOuT
RE63 <> [ 12 31 J=— XIN
R70 > [] 13 30 J=— TEST
R71 =[] 14 29 [J=— KO3
R72 = (] 15 28 []=— K02
R73 <> [] 16 27 [1=— KO1
P10 ~— (] 17 26 [J~— KOO
P11 -— (] 18 25 J— P23
P12 < (] 19 24— P22
P13 =— (] 20 23 [J— P21
vss — [ 21 22 01— P20

BLOCK DIAGRAM

Power 'VDD-*—*
Supply {vss 4+
{
Accumulator | e Data Memory PC
RAM address buffer (RAM)
N] STACK {SPW 500 am
__ L—~7 aifrea| oc {|memory (rom
Holdnput  HOLD— Hold controlier om I o 4
(Sensenput) (KEO) Data table
Resetmput  RESET——»= System controller Interrupt controller C
y ¥
Testpin TEST —f—» +
Osc {xw — Intecval 3 on
Clock Generator D /A converter
. R T
pin Counter
(2 ch)
. [ ]
- - I-bit A/D
"8 i -” -P‘ converter
input
L
Raz(i\f R43(PWM3) P23 P13 R92 (CIN)
R82 (INT1) ' ' s R91
K00 R70 RGO RSO RBY (12) RAG{FWIIO) £20 P10 R90
N Mﬂ_/
RBO (INT2) 110 port 110 port
Input port 170 port /0 T/Cinput D/ A converter High current A/D converter
port Interrupt input output output port input
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TOSHIBA TMP47C233A/433A/933A

PIN FUNCTION

PIN NAME Input/ Output FUNCTIONS
K03 - KOO input 4 - bitinput port
P13 - P10 4 - bit output port with latch.
Output 8- bit data are output by the 5 - bit to 8 - bit data conversion instruction
P23 - P20 {OUTB @HL].
R:i(P;/\‘//v,\:j‘z &;'b“ 110 por? withlatch. 6-bit D/ A converter output
-Ra1(PWMT) 170 {Output) hen used as input port e R
or D/A converter outputs pins, thelatch
RA0 (PWNMD) must be set to " 1" 14 - bit D/ A converter output
R53 - RS0 4-bit1/0 port with latch.
When used as input port, the latch must be set to "1™
R63 - R60 110 : ) . ) .
Every bitdatais possible to be se(, clear and tested by the manipulation of the L -
R73 - R70 register indirect addressing.
R83(T1) 4-bit1/0 port with latch. Timer/ Counter 1 external input
R82 (INTT) When used as input port, external External interrupt 1 input
I e 170 (Input) int i Cbin. o Timer / Count P PO ST
R81(T2) interruptinputpin, or fimer/tounter Timer/ Counter 2 external input
.................. external input pin, the latch mustbeset | 700
R80 (INT2) o 1" External interrupt 2 input
R92 (CIN) 11 0(Input) 3-bit1/0 portwith latch. 3-bit A/D converter input
....................... <A When used as input port or serial port,
R91 - R90 170 the iatch must besetto "1".
XIN Input Resonator connecting pin.
XOuT Qutput for inputting external clock, XIN is used and XOUT is opened.
RESET Input Reset signal input
ROLD (KEO) input (Input} Hold request / release signal input Sense input
TEST Input Test pin for out - going test. Be opened or fixed to low level.
vDhOD + 5V
o TR Power supply [ J PR PN U,
VSS 0V (GND)
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TOSHIBA

TMP47C233A/433A/933A

OPERATIONAL DESCRIPTION

Concerning the 47C233A/433A, the configuration and functions of hardwares are described.

As the description

is porvided with priority on those parts differing from the 47C200A/400A, the

technical data sheets for the 47C200A 7/ 400A shall also be referred to.
The 47C233A/433A have no serial interface, differing from the 47C200A /400A.

1 SYSTEM CONFIGURATION

(1)1/0 Ports

(2) A/D Converter {Comparator) input
(3) D/A Converter (Pulse Width Modulation) output

2 PERIPHERAL HARDWARE FUNCTION

2.1 1/ 0OPorts

The 47C233A/433A have 10 1/0O ports (36 pins) each as follows:

(M KO
2 P1,P2
3 R4
@ R6
B RS, R7
& R8

& R9
® KE

4 - bitinput

4 - bit output

4 - bitinput/output (shared by pulse with modulation output)

4 - bitinput/output (Note)

4 - bitinput/output

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

3 - bitinput/output (shared by A/ D converterinput: R92 pin)

1 - bit sense input (shared by hold request/ release signal input)

Note . Port R6 becomes a tri-state output buffer when the l/O circuit code : PF is selected.

(1) PortR4 (R43-

R40)

This is a 4-bit /0 port with latch. The latch should be set to "1" when the port is used as an input

port. The latch isinitial to

1" during reset.

It is R4 port common to PWM output. The latch should be set to "1" when PWM is used as an

output port.

IN/TEST/TESTP

Raport (Port address OP04 /1P04) input data
3 2 1 ¢}
Qutput data
R43 R42 Ra1 R40
(PWM3) (PWM?2) (PWMT) (PWMO) Control input

Figure 2-1. PortR4
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TOSHIBA TMP47C233A/433A/933A

(2) PortR6 (R63-R60)
The 4-bit I/0 port with latch. The output buffers become a tri-state output buffer when the 170
circuit code: PF is selected, and the state of them is simultaneously controlled by the port.
Controlling the Tri-state is performed by MSB of the port address OP09. When the data of the
MSB of the OP09 are "0", the output buffers are high-impedance state. The MSB of the OP09 is
initialized to "0" during reset, the output latch should be set to "1" when the port is used as
output port. The output buffers should be set to high-impedance when the portis used as input

port.

Example :  Outputs the immediate data “5” to the R6 port.

SET %0P09, 3 ; OP093¢-1 (Output bufferison)
ouT #5, %0P06 ; PortR6e5
IN/TEST/TESTP
SET/CLR L
—<d
Port R6 (Port address OP06/{P06) Input data ’\Ji
3 2 1 0
[ res | Rre2 | 'Rel R60 Output data latch R6
—
J
Tri-state control {
OPQ93 1
tatch
L2

Figure 2-2. PortR6

(3) PortR9(R92-R90)
This is a 3-bit i/O port with latch. The latch should be setto "1" when the port is used as an input
port. The latch isinitial to "1" during reset.
R92 (CiN) pin can also be used for A/D convertor (comparator) input for AFC (Auto Frequency
Control) signal detection. R92 inputis ordinary digital input which is read from bit 2 of IP09. CIN
input is comparator input read from bit 3 of IP09 and uses the programmable 3-bit D/A convertor
output as the reference voltage.

Reference
R9 output (Port address OP09) IN/TEST/ TESTP veltage
3 2 1 0
© OP093 R92 R91 R90 Controt input

SET/CLR

RI9 input {(Port address IP09) | Ldat
nput data

3 2 i 0
[ on T r2 [ ro R90 Output data

]Jal(h I

Figure 2-3. PortR9
Note. About OP093
When /O circuit code : PF is selected, this bit functions for R6 port tri-state control. The output
buffer is set to high impedance when the data is "0". When code : PCis selected, the R6 port is set
foropen drain output and the OUT/SET/CLR instruction for OP093 becomes ineffective.
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TOSHIBA TMP47C233A/433A/933A

2.2 3-bit A/D Converter (Comparator) input
Comparator input consists of a comparator and a 3-bit D/A converter. AFC input voltage can be
detected in 8 steps by sensing bit 3 of IP09 while changing the reference voltage (D/A converter
output voltage) with the command register (OP12).
R92 pin is also used for comparatorinput. Bit 2 is used to set R92 pin for ordinary digital input.
The comparator is disabled and bit 3is set to "0" during reset. The latch should be set to "1" when R92
pinisused for comparator input and digital input.

2.2.1 Circuit Configuration
digital input

J analoginput
CiN }* Al .
omparato

H IN/TEST/TESTP
[ converter reference

voltage /L|

OP12 P09
EDA SREF R9 input port
3 2{}1 0 3 2 1 0
S Internal Bus S

Figure 2-4. Comparator input Circuit

2.2.2 Control of Comparator Input
The reference voltage of the comparator is set using the lower 3 bits of the command register.
Table 2-2 shows the reference voltage at Vpp = 5V.

Comparator input control command register (Port address OP12)

3 P 1 0 oP12 reference
H T 1
| eoa | SREF . (initial value 0*** ) 2 o | YolteselV]
0 0 0 0.62
Comparator input control ‘ e o
0 0 1 1.25
0: Disable R N )
0 1 0 1.87
1: Enable - :
— 0 1 1 2.50
Setting value of reference voltage l ! O‘ 0 3 ‘2v
1 0 1 3.75
Veee = Vpp X (n+ 1)/ 8 [V] LA 4.37
(n=0-7) 1 1 1 5.00
Figure 2-5. Control Command Register Table 2-2. Reference Voltage
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TOSHIBA TMP47C233A/433A/933A

2.3

2.3.1

D/ A converter (PWM) output

The 47C233A/433A have four channels built-in D/A converter (PWM) outputs. PWM output can easily
be obtained by connecting an external low pass filter.

PWM outputs data are multiplex to the R4 port. When the R4 (PWM) port is used for PWM output,
the corresponding bits of R4 output latch should be set to “1". The output buffer is set to high
impedance during reset and so must be set to ON status by instruction (refer to section 2-11/0 ports).
PWM output is controlled by the buffer selector (OP17) and the data transfer buffer (OP18). PWM
data written to the data transfer buffer can be sent to the PWM data latch by writing "Cx" to the
buffer selector, and PWM output switches switch to PWM output. PWM data transferred to the PWM
data latch remain intact until overwritten. Resetting and holding clear the buffer selector, data
transfer buffer and PWM data latch to 0" (PWM outputis "high™ level).

Configuration of PWM circuit
Configuration of PWM circuit shown in Figure 2-7.

2.3.2 Qutput waveform of PWM circuit

(1) PWNO output
PWWMO is a PWM output controlled by 14 bits data. The basic period of the PWMO0 is Ty = 215/ fe.
The higher 8 bits of 14 bits data are used to control the pulse width of the puise output with the
period of Ts = T/ 64, which is the sub - period of the PWMO. When the 8 bits data are decimal n
(0 £ n 5 255), this pulse width becomes n x tg, where tg = 2/fc.
The lower 6 bits of 14 bits data are used to control the generation of an additional to wide pulse in
each Tg period. When the 6 bits data are decimal m (0 = m < 63), the additional pulse is
generated in each of m periods out of 64 periods contained in a Ty period. The relationship
between the 6 bits data and the position of Ts period where the additional pulse is generated is
shown in Table 2-3.

(2) PWM1-PWM3 output
Each of PWM1 to PWM3 is a PWM output controiled by 6 bits data. The period of themis Ty = 27/
fc. When the 6 bits data are decimal k {0 < k < 63), the pulse width becomes k xtg. The waveform

is also illustrated in Figure 2-6.

Twm = 64T
Ts | Ts () Ts (63)
—— |
PWMO
- L
)s
Puise width=nx 1g Puise width =(n + 1) tg
| et
TN
-~
PWMI
l
PWI3 L

l«»‘ Pulse width =k x g

Figure2-6. PWM Output Waveform (It is shown to the additional pulse Ts (1) and Ts (¢3) of the PWMO)
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TOSHIBA TMP47C233A/433A/933A
op17 IMAGE OF 0 13
3 TRANSFER BUFFER e B e BB S e
F oo —_—— fc/2
L wu . 14-B1T BINARY COUNTER
o o S
L 53 - ~_OP18
24 _f:#> - o J\/L
~ roo
4 L
t—i " o T ADDITIONAL
R v PULSE
o | RN = g GENERATION
N © < CIRCUIT
R L o
~ RN L o
13 ___*~1§§§ AT <« |TTF
P . — -_
4 w =
o rz g po
o < ° I c
ﬁ> - : v
~ L - o
.
A ST AL 2 =
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M < a % FIF
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L - ” I g 8l PWMO
~ I
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2 -
@ o | o o T
- L w o L
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o ~ et v gy o«
< 6 L zZ < >
= v > | 7 ™ L o [a) awv
« el TE - T/ S«
w Lo o- FIF
- ° L ~ I 'Z‘S J 3 [S1W) ALL "0"
- w| oo o S _ P
=z N —--- i A Q > PWMI
L 7| Hm& MATCH SIGNAL
o | ‘6 o x
— [ w . (U] wl b=
- - <+ —_—
~ i L ‘2 < =
8 - 2 - <=
¢~ | ™ o o auw
.. o _\/ S« \]—‘
PR N w o~
<o ~
TTETE S R e
- wi oo o S o
~ N [ . G > PWM2
I I LA MATCH SIGNAL
S L 15 o I
— L w v b
- e - -
- < i ‘é :(_{ o
A - b <~ <=
y-— b F o« o auv
) E o “\/
- s [2a) S
<uw —
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REQUEST

Figure 2-7. Pulse Width Modulation Circuit
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TOSHIBA TMP47C233A/433A/933A

Bit position of 6 bits data Reiative position of Ts where the. o.utput pulse is generated
(No. i of Ty is listed)

Bit 0 32

..... B . 1. TR 1543 ST S SRS ORI RORR PR POPP

R 8 244055 .....................................................................

o3 . ‘2 2028 ‘3‘5..”4‘4‘, 5260 ..............................................

.......... ot 4 JEOTO T 25 10141822263& e

. 3.15 ..... TP .1.’, 35 79” ‘3 1517 el e

Note. When the corresponding bitis “17, itis output.

Tabie 2-3. Correspondence between 6 bits data and the additional pulse generated Ts periods

2.3.3 Control of PWM circuit (Data transfer)

PWM output is controlled by writting output data to a data transfer buffer (OP18). For writing, the
output data are divided using the buffer selector (OP17). Buffer numbers are assigned to the data
transfer buffers for these divided data, after which the data are written as shown in Table 2-4.

@ The number of the transfer buffer to which the data are to be written is written to the

bufferselector (OP17).

2) The corresponding PWM data are written to the transfer buffer (OP18).

@ Operations (Dand @ are repeated, continuously writing data to the transfer buffer.

4 When ail of the output data have been written, "Cn” is written to the buffer selector.
While the output data are being written to the transfer buffer, the previously written data are being
output. For PWMO output, switching to PWM output occurs at a maximum of 215/ fc [sec] (at 4MHz,
8192ps) after “Cy” is written to the buffer selector. For PWM1 through PWM3 output data switching,
thisrequires 29/ fc [sec] (at 4MHz, 128ps).

Buffer Number Correspondence to bit Mode PWM Output
(OP17) {OP18)

2 Bit of PWMO transfer buffer 9 - 6 Write | Preceding data

3 8it of PWMO transfer buffer 13 - 10 Write | Preceding data

4 Bit of PWMO transfer buffer 3 - 0 Write | Preceding data

S _Bitof PWMO transfer buffer 5 - 4 Write | Preceding data

6 Bit of PWM1 transfer buffer 3 - 0 Write | Preceding data

7 Bit of PWM1 transfer buffer 5 - 4 Write | Precedingdata

8 Bit of PWM2 transfer buffer 3 0 Write | Preceding data

9 Bit of PWM2 transfer buffer 5 - 4 Write | Preceding data

A Bit of PWM3 transfer buffer 3 - 0 Write | Preceding data

_ 8 Bit of PWM3 transfer buffer 5 - 4 Write | Precedingdata
C None Transfer | Presentdala

Table 2-4. The bit and buffer number of data transfer buffer
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TOSHIBA TMP47C233A/433A/933A

ELECTRICAL CHARACTERISTICS

L ABSOLUTE MAXIMUM RATINGS (Vss =0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Voo -05t07 v
Input Voltage Vin -0.5toVpp +0.5 v
Vour Emept sink open drain pin, butinclude R92 ~0.5t0Vpp +0.5
QOutput Voltage P v
Vourz |Sink open drain pin except R92 pin -0.5to0 10
loyt1 | PortsP1, P2 30
Qutput Current {Per 1 pin} mA
lourz | Ports RS, R7, R8, R9 32
Output Current (Total) Zloyty |PortsP1,P2 120 mA
Power Dissipation [T, = 70°C] PD 600 mw
Soldering Temperature (Time) Taa 260 (10 sec) °C
Storage Temperature Torg -55t0125 °C
Operating Temperature Topr -30to70 °C
RECOMMENDED OPERATING CONDITIONS (Vss =0V, Topr= - 30to 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
in the Normal mode 4.5
Supply Voltage Voo 6.0 v
in the HOLD mode 2.0
Vi Except Hysteresis Input Vpp x0.7
Vpp £ 4.5V
input High Voltage Vuyz | Hysteresis Input Voo x0.75 Voo V]
Vi3 Vpp<4.5V Vpp x0.9
Vi Except Hysteresis input Vppx 0.3
Vpo 2 4.5V
Input Low Voltage Viea | Hysteresis Input 0 Vpo x0.25 Vv
Vies Vpp<4.5V Vpp x 0.1
Clock Frequency fc 0.4 4.2 MHz
Note. Input Voltage Viy3, Vi3 :  inthe HOLD mode.
240290
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TOSHIBA TMP47C233A/433A/933A
D.C. CHARACTERISTICS (Vss =0V, Topr= -30to 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min Typ. | Max. | UNIT
Hysteresis Voltage Vs Hysteresis Input - 0.7 - Y
iy Port KO, TEST v 5 sv
i . = ,
Input Current RESET, HOLD e - - +2 HA
Vin=5.5V/0V
hiNg Port R (open drain)
Input Low Current IS Port R (push-pull) Vpp = 5.5V, Viy=0.4V - - -2 mA
Rini Port KO with pull-up/ pull-down 30 70 150
Input Resistance K&
Rina RESET 100 | 220 | 450
Output Leakage i-
Current ito Tri-state port . Vop = 5.5V, Voyr=5.5V - - 2 HA
Port R {opendrain}
X Vomi Ports P, R (push-pull) Vpp = 4.5V, loy = - 200pA 24 - -
Output High Voltage v
Vous Port R (Tri-state) Vpp=4.5V, loy= -0.7mA 4.1 - -
Vour | Ports RS, R7 to R9 Vpp = 4.5V, lop = 1.6mA
Output Low Voitage _ - 0.4 v
Voi; | PortsR4, R6 Vpp = 4.5V, lo =0.7mA
Output Low Current loy Port P Vpp =4.5V, Vo= 1.0V - 20 - mA
Supply Current | _ 3 A
(in the Nomal mode) Lo Vpp = 5.5V, fc=4MHz 6 m
Supply Current -
(in the HOLD mode) looH Voo =55V 05 1 10 | uA

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

Note 2. Input Current iy

Note 3. Supply Current

pull-down resistor is contained.

Vin=5.3v/02v

The current through resistor is not included, when the pull-up /

The KO port is open when the pull-up / pull-down resistor is
contained. The Voltage applied to the R port is within the valid

range Vy or Viy.

A /D CONVERTER CHARACTERISTICS } (Vss =0V, Vpp=4.5106.0V, Topr= —30to 70°C)

PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. | UNIT
Analog input Voltage Vain CIN Vs - Voo \
A /D Conversion Error — - - 3} LS8
240290
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TOSHIBA TMP47C233A/433A/933A

L A.C. CHARACTERISTICS T (Vss =0V, Vpp=4.510 6.0V, Topr = - 30 to 70°C)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max UNIT
Instruction Cycle Time tey 1.9 - 20 us
Highl I Clock Pulse Width

‘gh level Clock Pulse Widt twek For external clock operation 80 - - ns
Low level Clock Pulse Width twel
RECOMMENDED OSCILLATING CONDITIONS (Vss =0V, Vpp=4.5106.0V, Topr = =30 t0 70°C)
XIN XOuT
(n 4MHz
Ceramic Resonator
CSA4.00MG {(MURATA) CxiNn =CxouTt = 30pF AMHz
KBR-4.00MS (KYOCERA) CxIN =CxouT =30pF
Crystal Oscillator Cxin Cxout

H
H

204B-6F 4.0000 (TOYOCOM)  Cxiv = CxouT = 20pF

(2) 400KHz ' XIN xouT
Ceramic Resonator
CSB400B (MURATA) Cxin = Cxout = 220pF,
RxouT =6.8KQ 400KHz Z Rxout
KBR-4008B (KYOCERA) CxIN =CxouTt = 100pF,
RxouTt = 10KQ Cxin Cxout

.

H
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TOSHIBA ) TMP47C233A/433A/933A

TYPICAL CHARACTERISTICS

R R~Ta KO port R R-Ta RESET pin
KO v,=55v KDy y=55v
100 / - 400
] 300 T
I / . e
50 200
-
100
0 Ta 0 Ta
—4n U AU 80 ("C) —40 0 40 80 ("C)
1 IoH— Vou CMOSRport | 1oH — VOH TRI-STATE port | I1.—VIN CMOSRport
Ol on 1L
Vpn=4.5V Vpp=4.5V Vopn=5.5V
A DD Db (pA) b}
WA TR Ta=25°C (mA) Ta = 25°C " Ta=25°C
—400 N -4 — 800
\\

- 300 -3 — G600 \
- 200 —2 \\\ — 400

— 100 —1 \ —200
0 Von 0 Vou 0 Vin
2 4 G (V) 2 4 6 (V) 2 4 6 (V)
oL = VoL R5,R7, R8, R9 port IoL-VoL P1, P2 port IoL— VoL R4, R6 port
loL lon loi,
(mA)| VDn=4.5V (mA)| Vo =4.5V (mA) Vpp=4.5V
Ta=25°C Ta=25°C Ta=25°C 1
8 4 40 8 P
6 A 6 pd
> / 30 // Vv
1 // 20 /’ 4
27 10 7‘/ 2
0 Vor, 0 Vor, 0 Vor.
0.4 0.8 1.2(V) 0.4 0.8 1.2(V) 0.4 0.8 1.2(V)
Ipbn—Von Inn—fc
Ihp Inn v 5V
A 1 = o5 A Von=55
(m I'a=25°C (mA) Ta=25°C
4 4
3 3
fe=AMIL
2 2 /
/
1 1 v
1= 400K 1,4/'1 ‘
Y Vin 1} le
3 5 7 V) 0.1 0.4 1 4 10 (MHz)
240290
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TOSHIBA

TMP47C233A/433A/933A

Input/Output Circuitry
(1)  Control pins
170 circuitries of the 47C233A/433A control pins are similar to that of the 47C200A / 400A.

(2) !

/0 ports

The !/ O circuitries of the 47C233A/433A1/0 ports are shown below, any one of the circuitries can
be chosen by a code (PC, PF) as a mask option.

PORT 110 Input/Output CIRCUITRY and CODE REMARKS
R pull - down resistor
R, = 70KQ (typ.
KO Input IN (typ)
Rin R = 1KQ (typ.)
s — - PF Sink open drain
Initial "Hi-Z" Initial”High VDD
or
Pl
Output (—| Push-pull output
P2 —o—~
High current
-«
low = 20mA (typ )
pPC PF sink drai
. . VT5) ink open drain
Initial “Hi-Z" Initial “"Low" e
or
R
> vo e I - Push-pult output
R -
_ R R = 1KQ (typ)
o~ 1
J
PC PF
Sink open drain
vDD
——q > o
R6 vo D C l Tri-state
R -
L DISABLE R Initial "Hi-Z"
~J
R = 1KQ (typ.)
Ra. R7 R8 Sink open drain
Initial “Ri-2"
R4 ——{>O———<[ D: I )
R7 110 R R Hysteresis input
R8 <] ,\Q] (Port R8)
~J
R = 1KQ (typ.)
R92 D R91, RI0
Sink open drain
—{>O_{ initial “Hi-Z2"
§R D l R Comparator input
R9 i10 <} Pl (R92 pin)
~J
e R = 1KQ (typ.)
\}‘— Vrer
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TOSHIBA TMP47C233A/433A/933A

CMOS 4-BIT MICROCONTROLLER
TMP47C933AE

The 47C933A, which is equipped with an EPROM as program memory, is a piggyback type evaluator chip used
for development and operational confirmation of the 47C233A/433A application systems (programs).
The 47C933Ais pin compatible with the 47C233A/433A which are mask-programed ROM devices.

PIN ASSIGNMENT (TOP VIEW) SDIC42
R40 (PWMD) =[] 1 U 42 ] =— VDD
Rat FWNMT) <=02 (1) vee vee 41 1 == R92(CIN)
Ra;gpwr\g; bid E > @ vee vee @) ag 3 i :2;
R43 (PWM > 14 3 -~
RSO =>(s @ A7 vee 38 {1 <> R83(T1)
R51 y 37 R82 (INTT,
RZZ <—>E{7£. @ "o "8 @ 36 3 Dig R:f:Tz) )
i -
RS3 <‘>[:8 @ AS A9 35 {] <> R80(INT2)
reo <=09 (6) Aa A1l (23) 34 [] <— HOLD (KED)
R61 - [ 10 @AS A @33 [} -— RESET
R62 >[I 11 32 I — Xxourt
Re3 <12 ® A2 A10 @) 31 | < xin
R70 <=(13 (9) A1 TE (20) 30 ) <—TesT
R71 =>[ 14 29 J -— K03
R72 == [115 Ao |728]<*~K02
R73 <> (16 @'0 '627J<—a<o1
P10 =—([}17 26 - K
P11 EIB @ ! N @ 25 ; P;):
- —
P12 =—(19 ®'2 '424 b — P22
P13 ~—[]20 GND 3 (19 23 1 — P21
vss —=[] 21 22 0 — P20
PIN FUNCTION (Top of the package)
PIN NAME Input / Output FUNCTIONS
AL~ AD Output Program memory address output
17 ~ 10 input Program memory data input
CE Chip enable signal output
Output
OE Output enable signal output
vCC + 5V {connected with VDD)
R . e Power supply O DN
GND OV {connected with VSS)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min. Typ. Max. UNIT
Address Delay Time tap - - 150 ns
Vs =0V, Vpp =4.510 6.0V
Data Setup Time tis C = 100pF 150 - - ns
) Topr= —30to 70°C
Data Hold Time tin 50 - - ns
010290
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TOSHIBA TMP47C233A/433A/933A

NOTES FOR USE

(1) Program memory
The program area are as shown in Figure 1. When this chip is used as evaluator of the 47C233A, data
conversion table for [OUTB @HL] instruction must be allocated at two areas and they must be the
same contents as shown in Figure 1.

64K 64K RAM
0000
0w 0000, 00y Zero-page
: oF
Don't use Don'tuse Don't use
1000 1000 7F L -
: : Program 80
Program
: 90
1780 |Data conversion :
17rF  |table
Don't use Data area
1FEC [Data conversion 1FEQO  |Data conversion :
1FFF [table 1FFF table EF
(a) 47C433A (b) 47C233A ('" case of 47C233A )
Figure 1. Program area Figure 2. RAM addressing

(2) Datamemory
The 47C933A contains 256 x 4-bit (equivalent to 47C433A) data memory. When the 47C933A is used
as evaluator of the 47C233A, programming should be performed assuming that the RAM is assigned
to addresses 00~0Fy and 90~FFy as show in Figure 2 by considering the application software
evaluation.

(3) I/O ports
Input/Output circuitries of 1/0 ports in the 47C333A are similar to the code PC of the 47C233A/433A.
When this chip is used as evaluator with other I/O code, it is nacessary to provide the external
resistors.

Figure 3. External circuitry

Note. Cautionisrequired when using the 47C933A as a code PF evaluator. The follwing ports of the
47C933A differ from those of the 47C233A/433A (code PF).
U Ports P1 and P2 are not push-pull output (initial “High”).
@ Port RS is not push-pull output (initial “Low™).
@ Port R6 is not tristate output (initial “Hi-Z").
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