TOSHIBA TMP47C434A/634A

CMOS 4-BIT MICROCONTROLLER

TMP47C434AN, TMP47C634AN
TMP47C434AF, TMP47C634AF

The 47C434A/634A are based on the TLCS-470 CMOS series. The 47C434A/634A have on-screen display circuit
to display characters and marks which indicate channel or time on TV screen, A/D converter {comparator)
input, and D/A converter output such as TV.

PART Mo. ROM RAM PACKAGE
_mmeazcasaan [ T [ SDIP42P-600-1.78 _
TMP47CA3ZAAF QFP44-P-1414-0.80D
_meazcesaan | | SDIP4ZP-600-1.78
TMP47CE3I4AF QFPA44-P-1414-0 80D

FEATURES
@ 4-bit single chip microcomputer
®Instruction execution time ; 1.9 x5 (at 4.2 MHz)
992 basic instructions
& Table look-up instructions

&Subroutine nesting : 15 levels max. /
&6 interrupt sources (External : 2, Internal : 4) -~

All sources have independent latches each, and multiple WW

SDIP42-P-600-1.78

N\

interrupt control is available
4(/0 port (30 pins)

s |nput 2 ports 5 pins TMP4TCA34AN
e 1O 7 ports 25 pins TMP47C634AN
#Interval Timer QFP44-P-1414-0.80D

®Two 12-bit Timer/ Counters

Timer, event counter, and pulse width measurement mode
$Watchdog timer
&5erial Interface with 8-bit buffer

¢ Simultaneous transmission and reception capability

s External/internal clock, leading/trailing edge shift, 4/8-bit
#On-screen display circuit

s Character patterns : 48 characters

¢ Characters displayed : 16 columns x 2 lines

e Composition : 8 x 8 dots (smoothing function) TMP47CA34AF
. . i . TMP47C634AF

e Size of character : 2 kinds (line by line}

e Color of character: 7 kinds (character by character)

s Variable display position : horizontal / vertical 64 steps
#D/A converter (Pulse width modulation) outputs

e 14-bit resolution 1 channel

e  6-bitresolution 4 channels
#3-bit A/D converter (Comparator) input

Auto frequency control signal (S-shaped curve} detection
¢ Horizontal synchronous signal is detected by timer / counter
#Remote control signal preprocessing capability
@ High current outputs

LED direct drive capability {typ. 20mA x 4 bits}
4 HOLD function : Battery / Capacitor back-up
®Real Time Emulator : BM47C834B
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TMP47C434A/634A

PIN ASSIGNMENT (TOP VIEW)

(1) SDIP42-P-600-1.78

(2) QFP44-P-1414-0 80D |§ . I’E" |§
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input — — input control sighal outpu G (RAT}
HD VD B
A 1L
VDD
Power Supply {\J’SS i
Ose.connecting [osc] 49— o -
pin of on-screen o5C 7 - | On-screen display arcuit |
display . T
FLAG a | Acc. DME | HR | LR Data Memory Program
u
i":l Zl 5 Wrr RAM address buffer {RAM) Counter
) I STACK |sPw JL
i S TC1|7C2 | DC Pragram
Hold input  HOLD —] Hold controller | Me?nury
(Sense input) {KEQ) EIR EIF {ROM]
Resetinput  RESET —™ System contraller Interrupt contraller E'e"ﬁgfatt%"r
Test pin TEST —™ 4 h oM
System Clock controller T T T
Timming generator Intlerval 12-bit e-bit DA A
. QC enerator Lounter
g%nnec‘tmg xout s * {2ch) Interface autput
0 Watchdog T T~ -1~ Decorder
Timer
) -
Fbitao (r 1T
onverter Remote || R9 RS Ko
Input m control signal [ | m ._ L m o
Pre-processor
L L L L o ¥ — L
R73 RE2 RB3 (T1} RS2 (5CK) R53 R43 (PWM3) Koz
R7Z ___ to RB2 (INT1) RS1 {50) o o 0
;ié (\3’;0? RE0 Re1 (T2} ROO(S)  _RSO(PWWA) RA0(PWMD) , KOO
ran) 170 port REO LINT2} VO port ”O_v[;rt input port
1O port 140 port {Serial port) P
( A/D converter input T/ input {D{A converter autput)

Watchdog timer output

(lnterruptmput
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PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
K03 to KOO input 4-bitinput port
R43 (PWM3) t .

¢ )to 4-Bit O port with |atch, 6-bit D/A converter (PWM) output
Rat PwM1) 140 (output) When used a8 iNPUt POFTOr DA |oooo oo
R40 (PWID) converter outputs pins, the latch 14-bit D/A converter (PWM) output

must be set to “1%.
R53 to RX WO
R50 (PWM4) 170 (output) 6-bit D/A converter (PWI) output
Vo 4-bit IfO port with latch.
R63 to Re0 When used as input port, the latch must be setto "1,
VO
R73 10 R7Z 4bit VO port with latch.
When used as input port, watchdog

R71{WTO) 171G (output) timer output pin, or A/D converter | Watchdog timer output
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, input pin' the latch must be set to e rarrrrrriri it iaaaa Rttt e e aaaa e r ey i i
R70 {CIN) VO (input) . 3-bit A/D converter input
R83(T1) Timer f counter 1 external input
----------------------------- 4'bit I;O portwith |atch‘ T R R T R R LR R LR L T PP
R82 (INTT) When used as input port, external | Externalinterrupt 1input
----------------------------- IIO(Input) interruptinputpin, ortimer; y:ry:yy.y.v.,':.-.------.-y-yz.yyyyyyy”y.y.I-‘.-.------.-y-y-y.yvvvvv.y.y.-.-.-
REVTD o counter external inputpin, the | T\MeT/counteraexemalinput .
R8O (INT2) latch must be set to "17. External interrupt 2 input
R92 (SCK) 113 (110) Serial ¢lock 110
............................................................. 3'b|t I!O pOr'tWIth |at€h g
R91 {SOV I/Q (output) When used as input port or serial Serial data output
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | ot the latch must be set 1o “17.
R9O (51) O (input) Serial datainput
G (RA1) 2-bit /O port with latch.
............................. Output (/O) When used as input port, the latch must be
R (RA0) RGB output setto "1"
B Output
Y (BL) Output (output) Forcus signal output Background branking control signal output
HD, VD Input Horizontal synchronous signal input, Vertical synchronous signal input
05C1, 05C2 input, output Resenator connecting pin of on-screen display circuit
XIN. XOUT input, outpit Resonator connecting pin.

! For inputting external clock, XIN is used and XOUT is opened.
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 R r e e L e e e e a4 e g e e S e AL R e h e e S e e SR e R e R e A g S a e e
Vss 0V (GND)
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TOSHIBA TMP47C434A/634A

OPERATIONAL DESCRIPTION
Concerning the 47C4344/634A the configuration and functions of hardware are described.
As the description has been provided with priority on those parts differing from the 47C660/860, the
technical data sheets for the 47C660/860 shall all so be referred to.

1. SYSTEM CONFIGURATION
& INTERNAL CPU FUNCTION
They are the same as those of the 47C660/860 except program memory (ROM), data memory
{RAM) and system clock controller.
4 PERIPHERAL HARDWARE FUNCTION
Input/Output Ports
Interval Timer
Timer /Counters (TC1, TC2)
Watchdot Timer
Remote Control pulse detector
On-screen display (OSD) control circuit
A/D converter (comparator) input
D/A converter (Pulse Width Modulation) output

LRI

The description has been provide with priority on functions (T, ®, @ and ®) added to and changed
from 47C660/860.

2. INTERNAL CPU FUNCTION

2.1 Program Memory(ROM}
Programs are stored in address 0000 to 17FFy of 47C634A and in address 0000 to OFFFy of 47C434A. By
the ROM data reference instruction [LDH A,@0DC +, LDL A,@0DC] , the fixed data in address 10004 to
17FFH and 0000 to OFFFY can be loaded to the accumulator, respectively.

Address Address
0000, 0000,
Program
and P
Fixed rogram
Data
OFFF OFFFy | .
1000y Program
: and
Fixed
) Data
17FFy
(a) 47CA34A {b) 47C634A

Figure 2-1. Program Memory

Note. With the 47C434A, permanent data are stored at addresses 0000 to OFFFy.
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TOSHIBA TMP47C434A/634A

2.2 Data memory (RAM)
The 47C634A contains 256 x4 bits data memory bank 0 (DMB0) and 128 x4 bits data memory bank 1
(DMB1). The 47C434A contains 256 x 4 bits data memory {DMBO). The bank is controlled by DMB.
It the 47C434A/634A, bank 0 is accessed regardless of DMB.

Address Address
QOH OOH
DMBO DMBO
FFy FFy
00y
: DMB1
7FH
(a) 47C434A RAM Configuration {b) 47C634A RAM Configuration

Figure 2-2. Data Memory (RAM)

2.3 Qperation cdock control
On the 47C434A/6344 only single clock mode is available. The 47C434A/634A dose not have the external
low-frequency resonator connection pins (XTIN, XTOUT). As single clock mode is automatically selected
at the initilization, there is no necessary to set system clock control command register (OP16).
After reset, 47C434A/6344 is placed in the single-clock mode.
Only the normal 1 operating mode can be active. {(Refer to fig.2-3)

Single-clack mode % Dual-clock mode /
// ,
High-freq : Oscillating Normal-1 command ~ Normal-2 High-freq : Oscillating
Low-freq : Stopped loperation mode] vz loperation mode JLow-freq : Oscillating
command ,V// //////
Reset / /
b | Reset 7 Reset Don't select
release %// ////
Reset
Rising edge | |command operation % commang commang
of HOLD pin ////////%
input Reset
Reset %
High-freq : Oscillating /
Low-f : 5t d .
High-freq : Stopped HOLD owireq oppe SLOW High-freq : Stopped
Low-freq : Stopped peraticn mode % operation mode ] Low-freq : Oscillating
7 %

Figure 2-3. Operation Mode Transition Diagram
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3. PERIPHERAL HARDWARE FUNCTION

3.1 1/0 ports
The 47C434A/634A have 9 1/Q ports (30 pins) each as follows.

® Ko ;  4-bitinput
@ R4,RB ; 4-bitinput/output (shared with pulse width modulation ocutput)
@ R6 ;i 4-bitinput/output
& R7 ; A-bitinput/output (shared with comparator input and watchdog timer output)
® R8 : 4-bitinput/ output (shared with external interrupt input and timer/counter input)
® R9 ; 3-bitinput/output (shared with serial port)
@ RA ;  2-bitinput/output (shared with on-screen display output)
® KE ;. 1-bitsense input (shared with hold request / release signal input)

The description has been provide with priority on functions (@ and @) added to and changed from

47C660/860, and it describes port of @, which item of on-screen display circuit.

Table 3-1 lists the ports address assignments and the 1/0 instruction that can access the ports.

(1) Port R4 (R43-R40)

This is a 4-bit IO port with latch. It is a port common to D/A converter{PWM) output port. R4 port
output buffers are Tri-state, and each bit of them can be controled independently by the program.
Controling the Tri-state is performed by the command register accessed as port address OP00.
When some bit of the QP00 is 0, the corresponding bit of the output buffers becomes high
impedance state. The output latch should be set to “1” when the port is used as PWM output
port,the PWM output should be to “H” level(PWM data is all “0")when the portis used as R 4 port.
The output buffers should be set to high impedance state,when the port is used as input port. And
the R4 output latch be set to “17, PWM output be set to “High” level, and the output buffer be set

to High-Inpedance state during reset.
R4 (Port Address OP04/1P04)

3 2 1 0
R43 R42 Ra1 R4
(Pwn3) | (Pww) | (PwmT) | (PWmD)
1
Inputdata = l ﬁ—‘ -
Output data latch "_D— — a3 Fwiz)
PWI3
1
Input data l j—l 1
Output data latch I_D— —{ a2 (W)
PWIZ
/1
Inputdata = l ﬁ 1
Output data latch 'l_D— —{Jrat P
PN
-~
Input data l ﬁ 1
Output data latch |_D— —DRM} (PWNIO)}
FWMIO
OPOO | Tri - state control | SET/CLR IN/TEST/ TESTP

3 2 1 0
Figure 3-1. Port R4 (PWM)
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(2) PortR5(R53to R50)

The 4-bit 10 port with latch. The only R50 pin share D/A converter (PWM) output. The port output
buffers are tri-state, and each bit of them can be controled independently by the program.
Controling the tri-state is performed by the command register accessed as port address OP13.

Example : LD A,#11114 ;i OP13<1111g
OUT A,%0P13
OUT #05H,%0P05 ;  R5 porteSy
R5 Port (Port Address OP05/1P05)
3 2 1 0
RS53 RS2 R51 R50

(PWM4}

<1
input data - ! 5’7 T
output data latch + {?—»—' R53-R51
P133.
CP133,4 —
input data | ﬁ T
output data latch .’—D_ _D RSO (PWNId)
PwWM4
OP13,

SET/CLR IN/TEST/TESTP

Figure 3-2. PortR5

(3) PortR7 (R73to R70)

The 4-bit I/Q port with latch. When used as an input port, the latch should be setto “1”. The latch
isinitialized to 1" during reset. R72, R73 pinsis |/O port usually.

Pin R70 {CIN) is shared with the digital input usual and the A/D converter (comparator) input for
Auto Frequency Control signal detection. CIN input is comparator input and setting of 3-bit D/A
convert for reference voltage are performed by the comand register. Pin R71 (WTO) is shared with
the watchdog timer output. R70, R71 pins latch isinitialized to “1" during reset, and they are able
to use I/O port usually.

IN/TEST/TESTP SET/CLR

J
inputdata Jﬁ—l
latch

output data —> . _D R71(WTO)
WTO output .
input selector  reference voltage
R7 I/O Port (Port address [PO7/OPQT) inputdata = <] Jwi
3 2 1 0 "*:.1‘
R73 R72 R71 R70 .
(WT0) (CIN) output data latch > D R70 (CIN)

Figure 3-3. PortR7
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TOSHIBA TMP47C434A/634A

3.2 On-screen display (OSD) circuit
An on-screen display {OSD) circuit used to display characters and symbols in built into the TV screen.
Amaximum of 32 characters,as 16 columns x 2 lines,out of 48 character patterns can be displayed at a
time.

3.2.1 OSD Circuit Function

D Number of characters 48 kinds

® Number of characters displayed 32 characters (16 columns x 2 lines)

@ Composition of a character 8 x 8 dots {with smoothing function)

@ Size of character 2 kinds (selectable line by line)

® Color of character 7 kinds (selectable character by character)
® Display position variable horizontal 64 steps, vertical 64 steps

3.2.2 OSD Circuit Configuration

QsC1 .
E|+ Oscillation

05C2|Z|—<— Circuit —x-| Horizontal Counter | 05D Control |_
S N JL
| Horizontal Decoder |: Di:glasé Mgrggcry
%2 % 9-bi
T character =
address °
| Vertical Decoder Character ROM e . I:l Y/BL
Color . > S
| ﬁ? data 48 x 8 x 8-hit e —»l:l B
—_ . . h 1 —
HD D | Vertical Counter | | 4; éa?;ac er &E_—hD G
= Display Data - = R
vo [ ] f I orﬁm? l‘_ “3*0 L]

Figure 3-4. OSD Circuit

3.2.3 OSD Circuit Control
The OSD circuit is controlled by the command selector {OPOC) and control register (OP1A). Table 3-2
shows the relationship between OPOC and OP1A. OP1A is multiplexed with the six cutput control
registers which control the display start position, color of character and character size of character, and
the two transfer control reqgisters which transter character data to the display memory.
The output control registers consist of 8 bits and all bits can be written by accessing OP1A two times.
However, the second access is not required unless the second data are changed. The addressed “0to 5"
are assigned to the six output control registers. OP1A can be accessed by writing the address of the
control register where data are to be changed to OPOC. The transfer control registers can be accessed by
writing “6" or “7” to OPOC. The transfer control registers have a 12 - bit configuration and can access
OP1A three times succession. The first access sets which column is displayed within one line 16 columns.
The second and third accesses written 6 bit of character data.
The display memory has a 16-columns x 9-bit x 2 lines configuration with a one-to-one correspondence to
the number of columns displayed on the screen. The display data consist of 6 character data bits and 3
color data bits for a total of 9 bits. When “6” is written to OPOC, line 1 is stored to the display memory,
when “7" is written to OPOC, line 2 is stored. That is after accessing OPOC, the character data specified
the second and third times are written to the display memory area specified in the first OP1A access
together with the color data loaded to control register DCR50. Thus color can be specified for each
character. After setting of all control registers is completed, the character data read from the character
ROM(00 to 2Fy)are output to the R, G and B pins together with the color data by setting OPOC to "F".
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Note : To write a data to the display memory by CPU is more prior than to read a data from the display
memory by 08D circuit. Therefore, If a data is written to the display memary while display line is
displayed, a character is not displayed correctly. Accordingly, when writing a data to the display
memory, set OPOC to "O0EH" in order to display off or write a data to the display memory while
display lines are not displayed.

?e?gcfgp(gggg) QO5SD control register to be accessed through OF1A
Cantrol for the horizontal start position of the first display line
0 3 2 1 0
DCROD - - HS15 HS14 {1st access)
DCRO1 H513 H512 H511 H510 (2st access)
Control for the vertical start position of the first display line
3 2 1 0
1 DCR10 - - V515 V514 (15t access)
DCR11 V513 V512 V811 V510 {2st access)
Control for the horizontal start position of the second display line.
3 2 1 0
2 DCR20 - - H525 HS524 {15t access)
DCR21 HS23 HS22 H521 Hs520 (2st access)
Control for the vertical start position of the second display line.
3 3 2 1 0
DCR30 - - V525 V624 {1st access)
DCR31 V523 V522 V§21 V520 (2st access)
Control for the character sizes,smoothing switch and OSD output polarities
4 3 2 1 0
DCRAD cs21 520 s 510 {15t access)
DCRA1 ESMZ BLIV YV RGBIV {2st access)
Control for the color register and OSD output buffers'tri-state’
3 2 1 0
J DERS0 - ROT | GDT | BDT | (istaccess)
DCR51 EBF3 EBF2 EBF1 EBFQ {2st access)
display memory write mode for the first display line(address 00 to OF}
3 2 1 0
& DMA3 DMAZ DMA1 DMAQ {1st access)
- - CRAS CRA4 {2st access)
CRA3 CRA2 CRA CRAQ {3st access)
display memory write mode for the second display line{address 10 to 1F)
3 2 1 1]
7 DMAS DMAZ DMAI DMAQ {1st access)
_ — CRAS CRA4 {2st access)
CRA3Z CRAZ CRAN CRAQ {3st access)
E display OFF
F display ON

Table 3-2. OSD control commands and control registers
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(1) Composition of character and smoothing function
Each character is compsited by 8 x 8 dots. Each dot corresponds to a bit in the character ROM.
Figure 3-5. (a) shows an example Composition of a character.
Smoothing function is the function to make characters look smooth. In the time the smoothing
function is enabled, additional dots are displayed in the middle of the place where two dots
contact each other only at a corner. Controlling of the smoothing function is performed by ESMZ
in the OSD control register DCR41. Figure 3-5. (b} shows an example of the smoothing function.

{a} withoutsmoothing (b) with smoothing

Figure 3-5. Composition of character and smoothing function

(2) Charactersize and color to display
Size of the characters displayed on screen is selectable line by line from 2 sizes. The size of the first
and second display line is disignated by €511 to €510 and C521 to €520 in the OSD control register
DCR40,respectively.
Table 3-3 shows the setting values and character sizes of DCR40.
Table 3-4 shows the display character sizes.
One out of seven colors can be selected for each character to be displayed and are determined by
RDT,GDT,and BDT of DCRS50. The color data are written to the display memory automatically at the
same time as character data are written

second first
Character size display line display line d.“"l"“ ’ color data{DCR50)
isplaye
{DCRA0) cs21 Cs20 s Cs510 onscraen RDT GDT BDT
small character 1 0 1 i} Blank 0 0 0
large character 0 1 0 1 Blue 0 0 1
display OFF 0 0 0 0 Green 0 1 0
Table 3-3. Designation of character size Sian 0 1 1
Red 1 0 0
small character large character | oo R iy RELEREIEIE,
Mazenda 1 0 1
dotsize 2Thpx 2Tosc ATipx 4Tgse | o [T SR R
..................................................................................... Ye”o\N 1 1 0
character size 16Tpx 16Tase | 32Tupx32Tpse | ey SEOTITY SRNY S
- - - White 1 1 1
Note. Typ :the period of horizontal synchrorous signal . .
Green, Blue such as.
Table 3-4. charactersize. Table 3-5. select of color to display

(3) Display start position
Display start position of each display line on screen can be shifted by software.
The vertical and horizontal display starting position for the first line is determined by H510 to 15
and VS10to 15 of DCROO to 11.
The vertical and horizontal display starting position for the second line is determined by H$20 t025
and V$20to 25 of DCR20 to 31. Each has a resolution of 64 steps.
The control register and display line on screen are shown in Table 3-6.
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L5

gl

v§1
FIRST DISPLAY LINE )
H51
V52
SECOND DISPLAY LINE
HS2 =
Figure 3-6. TV screen image
SYMBOL CONTENTS

harizontal start position of the first display line

H510to H515
HS1= {(32xH515+ 16xH514+8x H513 +4x HS812 + 2> HS11 + H510) x4 +X) Tose

vertical start position of the first display line

V51010 V515
V51= (32xVSI5+16XxVS1A+8xVS13 +4xVS12+ 2 xVS11+VS10) x4Tp

horizontal start position of the second display line

H520 to H525
HS2= ((32xHS25+ 16 xHS24 + Bx H523 + 4 x HS22 + 2 HS21 + H520) x4 + X} Tise

vertical start position of the second display line
V52= {(32xVS25+ 18 x V24 +8x V523 +4x VS22 + 2 x V821 +V520) x 4T

Note. X: Xis17when small character.
X is 34 when large character.
Table 3-6. Display start position
Note : The vertical display positions of lines 1 and 2 can be specified independently but,to
prevent overlapping of the two lines on the display, the value for the vertical display
position of line 2 must satisfy ( VS2> VST +CS11 x 16Tup +CS10x32Thp ) .

V520 to V825

3.2.4 Y/BLsignal
The ¥ signal (the logical or cutput of the R, G and B signals) makes the display clearer by deleting the
background only where characters are displayed. The BL signal deletes the entire background for one
character {8 x 8 dots} and is output for all data except that at address 2Fy in the character ROM.
The Y/BL pin is used for both ¥ signal and BL signal output. Which of the two signals is to be output is
determined by the upper 2 bits of OP0A. The dotted linesin Figure 3-7 show the Y/BL signal output being
scanned.

KTT‘Z‘“QE’IESﬂ'S E?ESI&I .......... ,,,,,,,,,, EED

(2F) (2F)  {2F)

e e e e

I 1 I 1 I
BL I I I I i
1 1 1 1 1

_ | IS e — | —

Figure 3-7. Example of ¥ and BL signal output
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3.2.5 Control of OSD outputs buffer
The OSD outputs for Y,BL and RGB use tri — state output buffers for which the respective polarities can be
inverted. Polarity is controlled by DRC41 and tri —state is controlled by DRC51.
Bit 3 of DRC41 is used for controlling the smoothing function.

register bit symbol output data "0" data 1"

3 ESMZ smoozing OFF smoozing ON

2 BLIV BL active High active Low
DRCAT oo L T

1 YV Y active High active Low

o RGBIV RGB active High active Low

3 EBF3 Y /BL output buffer OFF output buffer ON

2 EBF2 B output buffer OFF output buffer ON
DRC51 ...............................................................................................................................

1 EBF1 G cutput buffer OFF output buffer ON

0 EBFO R output buffer OFF output buffer ON

Table 3-7. Control of QSD output
3.2.6 RA Port Function

R signal output and G signal output ports are also used as /O ports. When not used for color signals,use is
possible as normal I/O ports. RA port and Y/BL selection is performed by OPOA.
Also,the upper 2 bits of IPOA are used to input the OSD display status.
Port address OPOA
opoas | oroaz | oroar | oeoso |

1 |
[RAO output

|_
I_RA‘I output

control of 05D output and RA port

output pin No.
OP0A3 | OPOA2
22 23 24 25
- 0 0 R G B Y
0 1 R B BL
1 0 RAD G B Y
1 1 RAG | RA1T B BL

port address IPOA
V02 Vo1 poat | wpoao |

\—»I:RAO input

[ naq:
I_RA1 input

‘_l_O - first display line display ON
[_1 : first display line display OFF

_l_O : second display line display ON
rl_1 : second display line display OFF

Figure 3-8. PortRA
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3.2.7 Character ROM (Standard characters)
Figure 3-9 shows the standard pattern characters and symbols available as character data. Character
patterns can also be set by the user.

01

(Background)

Figure 3-9. Character ROM address and character pattern

Note :  Since character data "2FH" is used as blank data, the character font for this character data can
not be change. 5et "0" in the data of character data "2FH".
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3.3 3-bit A/D converter (Comparator) input
Comparator input consists of a comparator and a 3-bit D/A comvertor. AFCinput voltage can be detected
in 8 steps by sensing bit 0 of IPO7 while cahnging the reference voltage (D/A convertor cutput voltage)

with the command register (OP12).
R70 pin is also used for comparator input. Bit 3 is used to set R70 pin for ordinary digital input.
The comparator is disabled and bit 3 is set to “0” during reset. The latch should be set to “1” when R70

pin is used for comparator input and digital input.

3.3.1 Circuit Configuration

digital input

log input
on D analoeg inpu Warator

[
3-bit /A L Y
converter reference Input

N voltage selector

OP12 IPO7 ¥
FDA | .SREFI | | R.7 |an.It po:’t |
3 2 1 1] 3 2 1 0

1t L

S Internal Bus S

Figure 3-10. Comparator input circuit

3.3.2 Control of Comparator Input
The reference voltage of the comparator is set using the lower 3 bits of the command register. Table 3-

8 shows the reference voltage when Vpp=5V.

Comparator input control command registor (Port address OP12)

3 2 ' 1 ‘ 0 OP12 reference
EDA ° SREF (initial value 0000) 21 0| voltage [V]
; L.ool 062 .
Comparator input control | 0o | 125
= 0 : Disable 010 1.87
1 : Enable T e
— 10 0 3.12
setting value of reference voltage | 101 """"" 375
> Vpgr=Yppx (n+1)/8[V] Ao Ao
(h=0to7) 1T 11 5.00
Figure 3-11. Control Command Registor Table 3-8. Reference Voltage
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3.4 D/A converter (PWM) output
The 47C434A/634A have five channels built-in D/A converter (Pulse width Modulation) outputs. PAWM
output can easily be obtained by connecting an external low pass filter.
PWM outputs data are multiplex to the R4 port and RS0 pin. When the R4 (PWM) port and R50 pin are
used for PWM output, the corresponding bits of R4, R50 output latch should be set to “1”. The R4, R5
output latch is initialized to “1" during reset.
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 “CH" to the buffer
selector, and PWM output 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 “H” level).

3.4.1 Configuration of Pulse Width Modulation circuit
Configuration of pulse width modulation circuit shown in Figure 3-13.

3.4.2 Qutput waveform of PWM circuit

(1) PWMO output
PWMO is a PWM output controlled by 14 bits data. The basic period of the PWM0O is Tpg = 215/f¢.
The higher 8 bits of 14 bits data are used to control the pulse width of the pulse output with the
period of Ts = Tp/64, which is the sub - period of the PWM0). When the 8 bits data are decimal n
(0= n = 255}, this pulse width becomes n x tg, where tg = 2/fc.
The lower & bits of 14 bits data are used to control the generation of an additional ty wide pulse in
each Ts 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 Tg period where the additional pulse is generated is shown in Table 3-
9.

(2) PWM1 to PWM4 output
Each of PWM1 to PWM4 is a PWM output controlled by 6 bits data. The period of them is Tpq = 27/fc.
When the 6 bits data are decimal k (0 <k <63), the pulse width becomes kxty. The waveform is
also illustrated in Figure 3-12.

T =64Ts
< Ts ol Tsq) . « Ts 62)
- »|
nxty 1
-
PWMQ
i |
i’
Pulse width=nx 1y Pulse width=(n+ 1)ty
] |0
Tn
|
PWHM1
to
PWM4 _S |

I‘—" Pulse width=k x ty

Figure 3-12. PWM Output Waveform (It is shown to the additional pulse Ts (1) and Ts (g3) of the PWMO)
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3 m \\
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L l/ g _l/ 2 \F F/F
=] Hen
Co | BTV BN N
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i S E! [ L g w -
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0 ol . \ a J\ a0 /L
" - | e -:rs ot
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~ T 1 [ MATCHSIGNAL | o Q [ PWM4
J I o~ RN TRANSFER
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Figure 3-13. Pulse Width Modulation Circuit

4-34-17



TOSHIBA TMP47C434A/634A

Relative position of Ts where the output pulse is generated

Note . When the corresponding bitis "17, it is output.
Table 3-9. Correspondence between 6 bits data and the additional pulse generated Tg periods

3.4.3 Control of PWM circuit (Data transfer)

PWM output is controlled by writing 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 3-10.

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

buffer selector (OP17).

@ The corresponding PWM data are written to the selected buffer (OP18).

@ Operations D and @ are repeated, continuously writing data to the transfer buffer.

@ When all of the output data have been written. “Cr” is written to the buffer selector.
While the output data are being writen 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 [s] {at 4 MHz, 8192fs)
after “CH" is written to the buffer selector. For PWM1 through PWM4 output data switching, this
requires 2%/c [s] (at 4 MHz, 128 .s).

Buffer Number Correspondence to bit Mode PWIM Output
(OP17) (OP18)
0 Bit of PWMA4 transfer buffer 3t0 0 Write Preceding data
,,,,,,,,,,,,,,,,,,, L Bt OT PWMS transferbuffer . 34 L Wnte | Precedingdata
2 Bit of PWMO transfer buffer 910 6 Write Preceding data
,,,,,,,,,,,,,,,,,,, 3 JBILOfPWMO transfer buffer 13t0 10 | Write | Precedingdata
4 Bit of PWMO transfer buffer 3to O Write Preceding data
................... 5. i | Bitof PWMOC transter buffer Sto 4 | Wrte | Precedingdata
6 Bit of PWM1 transfer buffer 3to 0 Write Preceding data
,,,,,,,,,,,,,,,,,,, 7 e | Bitof PWM1 transfer buffer Ste 4 | Write || Precedingdata
8 Bit of PWM2 transfer buffer 3t0 0 Write Preceding data
,,,,,,,,,,,,,,,,,,, 9 o |BiLOTPWM2 ransferbuffer  Ste 4 | Write | Precedingdata
A Bit of PWM3 transfer buffer 3to O Write Preceding data
B Bit of PWMS3 transfer buffer 5to 4 Write Preceding data
C None Transfer Present data

Table 3-10. The bit and Buffer number of data transfer Buffer
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Notice of ROM code release for masked products
When releasing ROM code for mask products, please take notice as follows,

(1} The area of program and program / fixed data
s Fill the data “FFH” at all addresses of unused area.

(2) The area ofdisplay data table
& Load the data of display data table at the address 20004 to 217FR.
¢ Fill the data ‘FFY" at all addresses of unused characters.

(3) The area between the end of program / fixed data and the begin of display data table

+ Fillthe data “FF4" at all addresses.

Address Address
0000y 0000y
Program/ Fixed data Program
L T I A [
1000y 10004
Program / Fixed data
Fill the data ‘FFy". :;g;’:
Fill the data ‘FFy".
1FFFy 1FFFy
2000y 20004
Display data table Display data table
217Fy 217Fy
47CA34A 47C634A
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INPUT / OUTPUT CIRCUITRY
(1) Control pins

Input / output circuitries of the 47C434A/634A control pins are shown helow.

CONTROLPIN 11O CIRCUITRY REMARKS
0sC. enable_y.iDa_
Rescnator connecting pins
XIN Input ‘v&:\r R =1k (typ)
XouT Output Ré = Ro Re =1.5MQ (typ)
Ro =2k (typ.}
XIN xXaut
vDD Hysteresis input
Rin Contained pull-up resistor
RESET Input @ | ‘JF\{;'» El Ry =220 k2 (typ.)
R =1kQ (typ.)
Hysteresis input
Input
HOLD (KEQ) R (Sense input)
{Input) @ Ay D
R=1ka {typ.)
Contained pull-down
1 M m . P
~ rasistor
TEST Input Rin
R =1kQ (typ.)
0OsC. enable—»iD)_
Oscilation terminals for Q3D
051 Input —‘i.g:v— R =1k (typ)
RS =R R =1.5MQ (typ.)
0sC2 Output Rg =2k (typ.}
osC1 052
Synchronous signal input
HD
R .
o Input @ MA Hysteresis input
VD I:I R=1kQ (typ)
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(2) /0O ports
The input / cutput circuitries of the 47C434A/6344 1/O ports are shown below, any one of the
circuitries {PB, PC, PF, PU} can be chosen by a code as a mask option.
PORT | /O INPUT/QUTPUT CIRCUITRY and CODE REMARKS
PB PC, PF, PU
Pull-up
vDD R or
KO Input pull-down resistor
Rin
Rin
R Rn=70 ke {typ)
R=1ki:{typ.)
PB, PC PF, PU
VDD Tri-state
T O .
2;0 o —{>o—] Sink open drain
DISABL_E,_:D)—l - R Initial "Hi-2"
R < R=1k8 (typ.)
1
|
_,_:|:>_I vbD Tri-state
R51 Initial “Hi-Z°
R52 o —Do_|
RE3 DISABLE -~ N R=1k& (typ.)
1
|
R6 R8, R3 Sink open drain
Initial “Hi-Z°
Eg o ) I » I Hysteresis input (R8, R9)
R9 R R
1 R=1k& (typ.)
<J <€
R70 . R71~R73 VDD Sink drai
Initial “Hi-Z —] Initial “High” Nk open drain
4Do—| and
:éR push-pull
R7 o) 1 Comparator input
. R (R70 pin)
1 R=1ka (typ.
<]: VRer < (typ.)
PB, PC, PF PU
R {RAQ) Vo VDD Tri-state
G (RAT) —‘—:'Do_| ] Initial “Hi-z"
] —>o— R=1kG (typ.)
DISABLE :Do—l b
- M‘%—O
B OsDstatys, b R o R,G : Sidea
y (BL) |Output R / o B,Y : Sideb
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ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS | {Vss=0V)

PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Voo -03to7 v
Input Voltage Vi -03toVpp+0.3 v
VaouT1 Except sink open drain pin -03toVpp+03
Qutput Voltage v
Vourz |Sink open drain pin except R7 port -03to 10
lauT R& port 30
Output Current{Per 1 pin) mA
lout2 R7, R8, R9 port 3.2
Qutput Current (Total) 5 loum R6 prot 60 mA
Power Dissipation PD 600 mw
Soldering Temperature (time) Taid 260 (109) L'd
Storage Temperature Tsty -551t0125 oL
Operating Temperature Tope -30t070 <€

RECOMMENDED OPERATING CONDITIONS (Ves =0V, Topr = —301t0 70 °C)
PARAMETER SYMBOL| PINS CONDITICN Min. Max. UNIT
in th;:l;ermal 27
Supply Voltage Voo 6.0 v
in the HOLD mode 2.0
Vi1 | Except Hysteresis input Vppx 0.7
Input High Veltage Vinz | Hysteresis Input Voo =4.5V Vpp % 0.75 Voo v
Vinz Vpp<d.5V Voox 0.9
Vinr Except Hysteresis Input Voox 0.3
=
Input Low Voltage Viiz | Hysteresis Input Vop=4.5Y 0 Vpp x 0.25 v
Vs Vop<4.5V Voo x 0.1
Vop=27to6V 1 4.2
fc
Clock Frequency Vop=45to6V 1 6.0 MHz
fosp - 6.0

Note. Input Voltage Viyz, Vi z: in the HOLD mode.
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D.C. CHARACTERISTICS (Vss =0V, Topr= - 30to 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. | Max. | UNIT
Hysteresis Voltage Vs | Hysteresis Input - 0.7 - v
KO port, TEST,

w1 | RESET, HOLD Vpp =55V,

Input Current - - +2 pA
hnz | R port (open drain) Vin=55V/0V
Rinyr | KO port with pull-up/pull-down 30 70 150

Input Resistance ka
Rinz | RESET 100 | 220 | 450

OQutput leakage Tri-state

Current ILc | R6, R8, RY port (open drain) Vpp=5.5V, Voyr=55V - - 2 | LA

Output High ]

Voltage Vanz | R port (tri-state) Vop=4.5V, Ipp=-0.7 mA 4.1 - - A
Vour | R7, R8, R% port Vpp=4.5V,lg. = 1.6mA

Output Low Voltage - - 0.4 Vv
VoLz | R port (tri-state) Vpp=4.5V, gL =0.7mA

Output Low Current loL R& port Vop=4.5V, Vo =10V - 20 - mA

Supply Current Vpp=55Y,

(in the Normal mode} | ob fe =4 MHz - 3 6 | mA

Supply Current

(in the HOLD mode) IpoH Vpp=3.5V - 0.5 | 10 | #A

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

Note 2. Input Current Iyt

Note 3. Supply Current

/pull-down resistor is contained.

ViN=53V/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

Viu,

A /D CONVERTER CHARACTERISTICS

PARAMETER SYMBOL PINS CONDITION Min. Typ. Max UNIT
Analog input voltage | Van CIN Vs - Vop v
A fD conversion error - - - t % LsB
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A.C. CHARACTERISTICS {Vss=0V, Vpp=4.5106.0V, Topr= - 3010 70 °C)

PARAMETER SYMBOL CONDITION Min. Typ. Max. | UNIT
Instruction Cycle Time tey 1.9 - 20 5
High level Clock Pulse Width twen

For external <lock operation 80 - - ns
Low level Clock Pulse Width tywiclL
shift data Hold Time tspy 0.5tcy - 300 - - ns

Note. Shift data Hold Time

External circuit for SCK pin and $O pin. Serial port {Completion of transmission)
ovDD SCK 1.5V
% 10ke tsoH
50pF

I w T XXX A

RECOMMENDED QSCILLATING CONDITIONS (Vs5=0V, Vpp=4.5t06.0V, Topr= -301t0 70°C)

{1} 4 MHz

Ceramic Resonator e xQaT
CSA4.00MG (MURATA) Cyn = Cxour =30 pF
KBR-4.00MS {KYOCERA)} Cyn = CxouT = 30 pF 4 MHz
FCR4.0M5 (TDK) C)(|N = CXQUT =33 pF

Crystal Oscillator C"”"}I ;J; Crour
204B-6F 4.0000 (TOYOCOM)  Cyn=Cxour=20pF

0scC1 0sC2

{(2) 6 MHz {for DOS)
LC Resonator
TBEKSES-30361FBRY (TOKQ)

Note .  An electrical shield by metal shield plate on the surface of
the IC package should be recommendable in order to
prevent the device from the high electric fieldstress
applied from CRT (Cathode Ray Tube) for continuous
reliable operation.
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TYPICAL CHARACTERISTICS
R-Ta KO port R-Ta RESET pin lon-VoH TRI-STATE port
lon
(k) _ (ki) _ Vpp=45V
Vpp = 5.5V Vpo=5.5V (mA) 10 5s
100 /,- 400 -20
[ ——
] 300 -15
Lt
/
50 200 = -10 AN
7 \
100 -5 \
0 Ta 0 Ta 0 Yo
-40 0 40 80 (°C} -40 ] 40 80 (°C) 2 4 6 (V)
loL-VoL F6 port loL— VoL TRI-STATE port
loL loL
(mA) VDD=4.5V (mA) VDD=4.5V
Ta=25°C Ta=25°C s
40 8 /'
// o
30 // 6 7
20 /‘ 4
10 f/ 2
0 VoL 0 VoL
0.4 0.8 1.2(\V) 0.4 0.8 1.2{(V)
| lpp - VoD | Ipp - fc . Operating area
oD (1) <
o Vpp=5.5V Ta=-30t070°C
{mA)| Ta=25°C (mA) Taog 250 (MHz) (Normal mode)
4 4 8
3 3 6
/ A
2 fc=4 MHz ) / a
o | Voo 0 fe o Vop
3 5 7 ') 0.1 04 1 4  10{MHz) 2 4 6 v)
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