TOSHIBA TMP47C434/634/034

CMOS 4-BIT MICROCONTROLLER

TMP47C434N, TMP47C634N
TMP47C434F, TMP47C634F

The 47C434/634 are based on the TLCS-470 CMOS series. The 47C434/634 have on-screen display circuit to
display characters and marks which indicate channel or time on TV screen, A/D converter input, and D/A
converter output.

PART No. ROM RAM PACKAGE PIGGYBACK (adapter sockel)
| _TMP47C434N __ | 4096 x 8-bit 256w abit ---C0iP4z L . TMP47C034E (BM1105) _____
TMPA7C434F QFP44
 __TMP47Ch34aN_ B144 x B-bit 384 xdbit f---20WAZ__ L LMP47CO34E (BM1105) _____
TMPA7C634F QFPa4
FEATURES
@ 4-bitsingle chip microcomputer SDIP42
&instruction execution time : 1.9ps {(at 4.2 MHz)
+92 basicinstructions
+Table look-up instructions
#Subroutine nesting : 15 levels max. e
46 interruptsources (External : 2, Internal : 4) /./’/ /{Tﬂ
Ali sources have independent latches each, and multiple 7 !‘\’U‘lﬂ{
interrupt control is available 'l;;_;ﬂ\_‘ wﬂﬂﬂ“
© /0 port (30 pins) “Wl
e input 2 ports 5 pins TMAP4/C434N
¢ 10 7ports 25 pins TMPA7CE3AN
&interval Timer
¢ Two 12-bit Timer/Counters Qreaq

Timer, event counter, and pulse width measurement mode
¢+ Watchdog timer
#Serial Interface with 8-bit buffer

¢ Simultaneous transmission and reception capability
s External/internal clock, leading/trailing edge shift, 4/8-bit

& 0On-screen display circuit
s Character patterns :
s Charactersdisplayed :
» Composition:
® Size of character:
o Colorof character:

* Variable display position : horizontal / vertical 64 steps
4 D/A converter (Pulse width modulation} outputs ‘

® 14-bitresolution 1 channel

e  6-bitresolution 4 channels

4 3-bit A/D converter input

Auto frequency control signal (S-shaped curve) detection
¢ Horizontal synchronoussignal is detected by timer/counter
®Remote control signal preprocessing capabhility

® High current outputs

LED direct drive capability (typ. 20mA x 4 bits)
€ HOLD function : Battery/Capacitor back-up

48 characters

16 columns x 2 lines

8 x 8 dots {smoothing function)
2 kinds ({line by line)

7 kinds (character by character)

o~ “w,
> e,

e 5
Y 6>

TMP47C434F
1MP4A7C034F

SDiCe4

TMP47C034¢

$Real Time Emulatar : BM47C834A
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PIN ASSIGNMENT (TOP VIEW)
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y Forcus signal output RGA output (IO port)
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BLOCK DIAGRAM HD’IIOHTA] » i Vertica (Backq!oundermkmg R(RAO)
‘Y“‘h’?n"““’ signa: ‘7""'"9"‘3":"9"5' tontrol signal output G (RAT)
v o P v{BL) B
HD VD e
.
Power Supply ﬁ;?so:: RA
\ P
O3, connecting st _.____,[ : B ]
pin of on-screen og e - Qa-screen display circuit
dispiay r T =
A A
! ¥
| KE DB HR LR Data Memory Program
A RAM address buffer (RAR) Counter
’ STACK [sPW JL
b TC1{YC2 [ BC || Program
Hold tnput P"IE)"EO —i Hald controller l MﬂggMc)ry
{Sense input} (KEOQ) EIR EIF {
Reset nput  RESET — System cortclier Interrupt controller Character
Testpon TEST — 3 Y oM
Systen Clock controller 1 T 1 L_\
Timming gererator I'ﬂ-ewal 12-bit 8-bit DiA N | 7
Osc TXING Timer Timer! Sorial converter
i - Clock generator ¥ counter e (PWM) R
Sr;r’.‘nec'.mg JOUT = (2ch) interface output
" [ Watchcog Ea EAY { Decorder
Timer j/._j
~ -
3-on A0 L '
Converter Remote
Input control signal | o m a m m m
Pre-processor
L - U L -
R73 RE3 RB3{T1} R92 [SCK) RS3 RA3 (PWM3) K03
R72 . | RB2 (iNT1) R91 (5O) s s 1
R;: t:"JT‘O, ) RBI(T2) RY0 (S1) JSO(PWI\M) RA0 (PWMQ) K00
R70(TING 46 port RBO (INT2) 10 pors uo“‘:m input port
1G port 11O port (Serial port) %

AD converterinput
Watchdog timer output

( ) (

T/Cinput

Interrupt input

{O/A converter output)
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PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
K03 K0Q input 4-bitinput port
R43 (PWN3) )
7 4-bit 110 port with latch. 6-bit D/A converter (PWM) output

e Pwmy /O (output) Whenused asinputportor D/A [ e

R40 (PWMO) converter outputs pins, the latch 14-bit D/A converter (PWM) output
mustbe setto "1”.

R53 - RS51 Iie]

RS0 (PWM4) 170 (eutput) 6-bit D/A converter (PWM) output
4-bit vO port with latch.

R63 - R60 0 ot portwih e ‘e
When used as input part, the latch must be set to “17".

R73 - R72 I{e]

4-bit 7O portwith Iatch.

When used as input port, watchdog
timer output pin, or A/D converter
inpul pin, the latch must be set to

RESET

R70 (CIN) I/O (input) . 3-bit A/D converter input
R83 (T1) Timer/counter 1 external input
....... _.._».AA 4-b|t|f0p0rtwﬂh|atch B P
R82Z(INTT) When used as input port, external External interrupt 1input
............................ 10 (input) interruptinput pin, or B s
AR timer/counter external inputpin, | TIMer/counter2extemalinput
RBO(INT2) the fatch must be set to "1". Exlernal interrupt 2 input
R97 (SCK) 110 (1/0) Serial clock /O
........................................................... 3-bit 11O porlwithlatch. e e e e e
R91{SO) 170 (output) When used as input port or serias Serial data output
e e port, the latch must besetto 1%, | e e e S s e e s
RIO (S1) #Q {input; Serial datainput
G{(RA") 2-bit /0 port with latch.
------------------------- Output (I/0) When used asinpul port, the latch must be
R{RAQ) RGB output setto 17
B Output
Y (BL) Cutput (output) Forcus signal output Background branking control signal output
HD, VD Input Horizontal synchronous signai input, Vertical synchronous signal input
QSC1, 05C2 input, output Resonator connecting pin of an-screen display circuit
XIN, XOUT input, outpit Resonator connecting pin.
Forinputting external clock, XIN isused and XQUT 15 opened.
input Reset signal irput

HOLD (KED)

irput (ingut)

HOLD requesti/reiease signal input Sense input

TEST input Test pin for out-going test Be opened or fixed to low level
VoD + 5V
P Power supply e
VSS Jv (GND)
280290
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TOSHIBA TMPA47C434/634/034

OPERATIONAL DESCRIPTION

Concerning the 47C434/634, the configuration and functions of hardwares are described.

As the description is provided with priority on those parts differing from the 47C660/860, the technical data
sheets for the 47C660/860 shall also be referred to.

1. SYSTEM CONFIGURATION
(1) Program Memory (ROM)
(2) Data Memory (RAM)
(3) Operation clock changeover control
{4) /O Ports
(5) On-screen display (OSD) control circuit
(6) A/D converter (comparator}input
(7} D/A converter (Puise Width Modulation) output

2. INTERNAL CPU FUNCTION

2.1 Program Memory(ROM}
Programs are stored in address 0000 to 17FFy of 47C634 and in address 0000 to OFFFy of 47C434. By the
ROM data reference instruction |LDH A,@DC +, LDL A,@DC} , the fixed data in address 10004 to 17FFy
and 0000 to OFFFH can be loaded to the accumulator, respectively.

Address Address
0000y ’ 00004
Program
and
Fixed Program
Data
OFFFy OFFFy | ..l
1000y Program
: and
Fixed
i Data
17FFy,
{a} 47C434 (b} 47C634

Figure 2-1. Program Memory

Note. With the 47C434, permanent data are stored at addresses 0000 - OFFFy but, when checking
47C434 operation using a piggy-back chip, it is necessary to store the permanent data to
addresses 1000 - 1FFFy, either.

280090
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2.2 Data memory (RAM)
The 47C634 contains 256 x4 bits data memory bank 0 (DMB80) and 128 x4 bits data memory bank 1
(DMB1). The 47C434 contains 256 x 4 bits data memory (DMBO). The bank is controlled by DMB.

Address Address
00y 00y
DMBO DMBO
FF, FFy
00,.
: OMB1
7Fy
{a) 47C434 RAM Configuration {b) 47C634 RAM Configuration

Figure 2-2. Data Memory (RAM)

2.3 Operation clock changeover control
On the 47C434/634 only single clock mode is available. Assingle clock mode is automatically selected at
the initilization, there is no necessary to set system dock control command register (OP16).

Single-clock mode Dual clock mod
High-freq : Oscillating Normal-1 command //Normal 2 High-freq : Osullatlng
Low-freq : Stopped  loperation made| operauon mode] Low-freq : Oscillating
command
/ // ////
Reset
Reset 7 ReSet Dontselect
release

Reset
operation

-

Rising edge | {command

of ROLD pin
input
P 4 Reset
High-freq : Oscillating
Low-freq : Stopped
High-freq : Stopped HOLD 9 PP

Low-freq :Stopped loperation mode

Figure 2-3. Operation Made Transition Diagram

280290
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TOSHIBA TMP47C434/634/034

3. PERIPHERAL HARDWARE FUNCTION

3.1 /O ports

The 47C434/634 have 9 1/0 ports (30 pins) each as follows.
a1 KO . 4-bitinput
2 R4,R5 : 4-bitinput/foutput(shared with puise width modulation output)
3 R6 . 4-bitinput/output
4 R7 . 4-bitinput/output (shared with comparator input and watchdog timer output)
& R8 . 4-bitinput/output (shared with external interruptinput 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)

This section describes ports of @ and @,which are changed from the 47C660/860, and it describes port of
D, which item of on-screen display circuit.
Table 3-1 lists the port address assigments and the I/0 instructions that can access the ports.

(1)

Port R4 {R43-R40)

Thisis a 4-bit /O 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 OP0O.
When some bit of the OP0O 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 ta " 1", 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 R4} R40
(PWii3) (PWM2) (PWMT) (PWN0T)
1
Input data == - ﬁ il
UV |
Culput data : latch l_D— —‘L__IMEI (PWM3)

PWNM3

input data

Output data latch ]_D —{ " |ra2 (PWNI2)
PWNIZ
A
H\

E
[A

Input data -« v[ ﬁj

Output data latch

—{ " Jra1 pWMI)

PVWWM

‘nputdata I ﬁj
Output data T latch . _/

PW VIO
l

0P00 | Tri- state control | SET/CLR IN/TEST/TESTP
3 2 1 Qg
Figure 3-1. Port R4 (PWM)

280230
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TOSHIBA TMP47C434/634/034

(2} PortR5(R53-R5Q)

(3)

The 4-bit I/0 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.
Contraling the tri-state is performed by the command register accessed as port address OP13.

Example: LD A #1111, ;o OP13« 11113
QUT  A,%40P13
OUT  #0bH,%0P05 ; R5 porte-5y
RS Port (Port Address  OPGS/IPCS)
3 2 ; 0
RS3 R52 R51 R50
(PWM4)
1
input data - i ﬁ—‘ L
output data latch % — ] R53-RS1
OP13;,  — e —
input data . '_\'/J—I T
output data i latch .’_L/F_\ ™ D RS0 (PVWIG)
PWNIA | \/‘
0P 13, -
SET/CLR IN/TEST/TESTP

Figure 3-2. PortR5

Port R7 (R73-R7Q)
The 4-bit /O port with latch. When used as an input port, the atch should be setto “1“. The latch
is initialized to "1 during reset. R72, R73 pinsis /O port usually.
Pin R70 (CIN) is shared with the digital input usual and the A/D caonverter (comparator) input for
Aute Frequency Control signal detection. CIN input is comparatar 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 is initialized to “1" during reset, and they are able
to use I/0 port usually.

IN/TEST/ TESTP SET/CLR

input data ‘-J’—iﬁ
output data —>| latch WQ R71 (WTO)

WTO output
Inputselector  relerence voltage
. "1
R7 /0 Port (Port address IPO7/QOPA7) input data <l —<
3 2 1 0 I
<~Jd
R73 R72 [ R71 R70
"(WTO) (CIN) outputdata ———| latch D"’_D R70 (CIN)
Figure 3-3. PortR7
150290
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3.2 On-screen display (OSD) circuit
An on-screen display (OSD) circuit used to display characters and symbols in builtinto 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

@ Number of characters 48 kinds

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

(3@ 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

1
os¢ D—b Osallation
0sC2 D.g_ Circuit ->[ Horizontal Counter |

| Horizontal Decoder J:

Display Memory
16 x 2 x 9-bit

character =
address °
| Vertical Decoder Character ROM = """‘D v /8L
Color - > O
ﬁr data 48 x 8 x 8-bit =" ___,.D B
o [ ——--——-—-—-1-1 Vertical Counter l — éf;?gacter _E',‘,?} ] s
vo [ ’ S 1 (53— *

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 output control
registers which cantrolf the display start position, color of character and character size of character, and
the two transfer control registers which transter character data to the display memory.
The output control registers consist of 8 bits and all bits can be written by accessing OPTA two times.
However, the second access is not required unless the second data are changed. The addressed “0 to 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
QP1A 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 contiol register DCRS0. Thus color can be specified for each
character. After setting of ail control registers is completed, the character data read from the character
ROM(CO ta 2F)are output to the R, G and B pins together with the color data by setting OPOC to “F”.

280290
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05D command 0Os0 control register to be accessed through OP1A
seiector (OPOC)
Control for the horizontal start position of the first display line
3 2 1 0
0 DCROO - - HS15 H514 (ist access)
DCROY HS13 HS12 HS 11 HS10 (25t access)
Control for the vertical start position of the first display hine
3 2 1 0
! OCR1O B - vs15 | vsia | (1staccess)
DCR11 V513 V512 V511 VS0 (25t access)
Cortrol for the horizontal start position of the second display line.
i 3 2 1 0
e DCR20 - - HS25 HS24 {1st access)
OCH21 HS23 +H522 H521 HS20 {25t access)
Contral for the vertical start position of the second display line.
3 2 i 0
3 DCR30 - - V525 VS24 {1st access)
DCR31 V523 Vs22 vS21 vS20 [2st access)
Central for the character sizes,smoothing switch and OSD output polarities
3 2 1 0
4 DCR49 cs2 CS20 sy CS10 {15t access)
DCIR41 ESMZ BLIV YIV RGBIV i {25t access)
Contrel for the co'or register and OSD output buffers’tri-state’
3 2 1 0
5 DCRS) ~ RDT GDT BDT (15t access)
DCRS51 EBF3 EBF2 EEF1 EBFO {25t access)
display memory wr te moce (or the st display line{audress 00-0F)
3 2 1 0
6 DMA3 DNMAZ DMAY CMAD (1st access)
_ _ CRAS CRASG (2st access)
CRA3 CRAZ CRA1 CRAO (3st access)
dispiay memory write mode for the second display line{address 10-1F)
3 2 i 0
7 OMA3 | DMA2 | DMAT | DMAD | (15t access)
- - CRAS CRAG {(2st access)
. CRA3 | CRA2 CRAD CRAD (3st access)
E display OFF
F display ON

Table 3-2. OSD control commands and contrel 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.
1
i
L
{a) withoutsmoothing (b) with smoothing
Figure 3-5. Composition of character and smoothing function
(2) Charactersize and calor 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 C511-CS10 and C$21-C520 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 calors can be selected for each character to be displayed and are determined by
RDT,GDT,and BDT of DCR50. The colordata are writlen to the display memory automatically at the
same time as character data are written
secand first
second . ” lor data(DCRS0
Charactersize d"P'E]!y line display line di(sgllz;sed color datal !
{DCR40) Cs21 | €S20 | €SIt | CSt0 on screen RDT | GDT | BDT
smali character i 0 ] 0 Blank 0 0 0
large character I} i 0 1 Blue 0 Q 1
display OFF 0 0 Q 0 Green G 1 0
Figure 3-3. Designation of character size Sian 0 1 1
. Red 1 0 0
\\ Smal? Charatter ‘arge (haraclef e I o
Mazenda 1 0 1
dat size 2Tup X 2Tosc ATppx 8Tgsc | | b
.............................. YE”OW 1 1 0
Character size 16Thpx 16Tosc | 32Twox327asc | Frormm e v pe
White 1 1 1
Note. Typ :the period of horizontal synchrorous signal : :
Tosc the period of OSD clock oscillation Note. Colortodisplay: RGB pin uses Red,
Green, Blue such as.
Figure 3-4. charactersize. Table 3-5.  select of color to display
(3) Display start position
Dispiay start position of each aisplay line on screen can be shifted by software.
The vertical and horizontal display starting position for the first line is determined by HS10 to 15
and V510 to 15 of DCROO to 11.
The vertical and harizontal display starting position for the second line is determined by HS20 to25
and V520 to 25 of DCR20 to 31. Each has a resalution of 64 steps.
The control register and display line on screen are shown in Table 3-6.
193290
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1z
L |
s

V51
FIRST DISPLAY LINE Y
HS1
RN
VvS2
SECOND DISPLAY LINE
HS2
Figure 3-6. TV screenimage
SYMBOL CONTENTS
HS10~HS15 horizortal start position of the first display line
HS = ((32xHS!5+ 16X HS14+BxHSI3+4xHS12+2x HS11 + HS10) x4 + X) Tosc
VS10~VS15 vertical start position of the first display hne

Vo1= (32xVSi5+16xVS14+8xVSI3+4xVS12+2xVS11+VS510) x4Typ

horizontat start position of 1the second display iine
H52 = {{32xHS25+16xHS24 + Bx HS23 + 4 x HS22 + 2 x HS21 + H520) x4 + X) T

HS20~HS25

vertical stert position of the second display line
VS2= (32xVS525+16xVS24 + 8xVS23 +4x VS22 4 2 xVS21 +VS20) x4Tyy

V520~VS25

Note. X: Xis 17 whensmall character.
X is 34 when large character.
Table 3-6. Display start position
*  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 fine 2 must satisfy { V$2>VS1 +CS11 x 16THp + CS10x32Thp ) .

3.2.4 Y/BL signal
The Y signal (the logical or output 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 Y signal and BL signal output. Which of the two signals is to be outputis
determined by the upper 2 bits of OPOA. The dotted lines in Figure 3-7 show the Y/BLsignal output being
i} {2F) , {2F)  (2F)

scanning D 1 qus E?BSF’I .......... .......... BE D

I N | O A e i

Bl ) b [ ; ] )
, ] i i i E_
Figure 3-7. Example of Y and BLsignal output
190290
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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 controlied by DRC41 and tri —state is controlled by DRC51.
Bit 3 of DRC41 is used for controlling the smoathing function.

register bit symbol oulput data "0" data 1"

3 ESMZ smoozing OFF smoozing ON

2 BLIV BL active H.gh aclive Low
DRCAT O PR

5 YV Y active High active Low

0 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
DRCST  fooevee e TRV

1 EBF1 G output buffer OFF oulput buffer ON

0 £8F0 R output butfer OFF output buffer ON

) Figure 3-7. Contro!l of QSD output
3.2.6 RA Port Function

Rsignal output and G signal output ports are also used as /O ports. When not used for color signals,use is
possible as normal /O ports. RA port and Y/BL selection is performed by OPQA.
Also,the upper 2 bits of iPOA are used to input the OSD display status.

Port address  QOPOA
DPOA3 | OPQA2 OPDA1 | OPRAQ I
| IR

i
‘——- ]:RAO output

[RAI output

control of 0SD output and RA port

output pin No.
OP0OA3 | OPQA2
22 | 23 | 28 | 25
- 0 0 R B Y
0 - R B B L
1 0 RAD B Y
1 | RAO |RAT | B | BL

port address IPCA
L VG2 L V01 I iPOA1 l IPOAD }
I—»ERAO input

| RAtinput
|_F!,Mmpu\

0: first display line display ON
1: first display line display OFF

p—

| 0:second display line display ON
L1 : second display line display OFF

Figure 3-8. PortRA

196290

4-125



TOSHIBA TMP47C434/634/034

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. Far details, refer to the section on piggyback chip 47C034.

00 01 03

0s

B SRR

(Background)
Figure 3-9. Character ROM address and character pattern

190290
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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 (P07 while cahnging the reference voitage (D/A convertor output 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

pinis used for comparator input and digital input.

3.3.1 Circuit Configuration

digitai input
logi 1
CIN D anaog mpo > Comparator
'y
) 3-bit D/A
i converter Input
: reference selector
N vollage
QP12 1PQ7 Y
FDA ] SREF ] l R7 Input port }
3 2 1 0 3 2 i 0
S Internal Bus (J

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 Vpo = 5V.

Comparator input contral command registor (Port address OP12)

3 2 i 0
EDA SREF

(initial value 0000)

Comparatar input control I

0 . Disable
i . Enable

setting value of reference voitage l

VREF =VUDX {n+1)/8 IV]
{n=0~7)

Figure 3-11. Control Command Registor

reference

voltage (V]

o} o

,,,,,,,,,,,,,,,,,,,,,, 06z .
1.25

ST P
-0 -ioiaioia
l
N

Table 3-8. Reference Voltage
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3.4 D/ A converter (PWM) output

The 47C434/634 have five channels built-in D/A converter (Pulse width Modulation) outputs.

PWM

output can easily be obtained by connecting an external low pass filter.

PWM outputs data are multiplex to the R4 port and R50 pin. When the R4 (PWM) port and R50 pin are
used for PWM output, the corresponding bits of R4, R50 output latch should be setto “1”. The R4, R5
output latch is initialized to “1” during reset.

PWM outputis 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 fatch remain intact
until averwritten. Resetting and holding clear the buffer selector, data transfer buffer and PWM data
jatch 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

(2)

PWMO is a PWM cutput controlled by 14 bits data. The basic period of the PWMO is Ty =215/ fc.
The higher 8 bits of 14 bits data are used to control the pulse width of the pulse 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 % 255), this pulse width becomes n x ty, where tg = 2/fc.

The lower 6 bits of 14 bits data are used to control the generation of an additional tg wide pulse in
each Tg period. When the 6 bits data are decimal m (0 = m = &3), 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 positian of Tg period where the additional pulse is generated is
shown in Table 3-9.

PWMIT-PWM4 output

Each of PWM7T to PWM4 is a PWM output controlied 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 becomesk x tg. The waveform
is also illustrated in Figure 3-12.

Tw = 64T _
Ts @ P Tsew Ts63) L
nx lQ
PWMG
{
L4
Pu'se width=nx1g Pulse width = (n+ 1) 1
| |10
Tr
-
PWMT
|
FWNMA ;

Figure 3-12. FWM Output Waveform (it is shown to the additionai pulse Ts (1) and Ts (g3) of the PWMQ)

| .
> Pulsewidth=kx1g
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A ~ a q N é \ g ._I\ :D /~
r \
: ~—— rrFo ms g: ,
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- e
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Figure 3-13. Pulse Width Modulation Circuit
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Bit position of b vits data

Relative position of Ts where the output puise is generated
(No,iOfT50ﬂ5|hted)

nitl 3z

bit1 16, 48

Note . When the corresponding bitis “17, it is output.

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

Table 3-9. Correspondence between 6 bits data and the additional pulse generated Ts periods

transfer buffers for these divided data, after which the data are written as shown in Table 3-10.

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 accurs at a maximum of 215/fc [sec] (at 4MHz,
8192fs) after “CH" is written to the buffer selector. For PWM1 through PWM4 output data switching, this

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

buffer selector (QP17).

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

@ Operations 1) 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.

requires 2%fc {sec] {at 4MHz, 128ps).

Buffer Number

Correspondence to bit

(OP17) (OP18) Mode PWN Output

¢ Bit of PWMA4 transfer buffer 3~0 Write Preceding data
B Bitof PWMaransferbulfer 54} write  § Precedingdsts

2 Bit of PWMOQ transfer buffer 9~ 6 Write Preceding data
L3 | BitofPWMO ransferbuffer LE SR S Write | | Frecedingdata

4 Bit of PWMO transfer buffer 3~0 Write Preceding data
o Bitof PWhOQ warsterbuifer - St SO write Precedingdata |

6 Bit of PWM 1 1ransfer buffer 3~0 Write Preceding data
T Rit of PWMI1 transferbuffer | . 58 write _|...Precedingdata

8 Bit of PWNM2 transfer buffer 3~0 Write Preceding data
................. S . |BitefPwM2uansferbuffer 5~ 4 | Write |  Precedingdata

A 8it of PWM3 transfer buffer 3~0 Write Preceding data

B Bit of PWM3 transfer buffer 5~ 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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ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS | (Vss=0V)

PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Voo -03t07 Vv
input Voltage Vin ~0.3toVpp+0.3 Vv
Vouti | Exceptsink open drain pin -03toVpp+0.3
Output Voltage v
Vautz | Sink opendrain pin except R7 port -03to 10
louTi R6 port 30
Output Current(Per 1 pin) ek mA
loyt2 R?, R8, R9 port 312
Cutput Current(Total) Loy R6 prot &0 mA
Power Dissipation PD 600 mw
Soldering Temperature (time) Tya 260 (10sec} °C
Storage Temperature Tag -55t0 125 °C
Cperating Temperature Tapr E -30to 70 °C
RECOMMENDED OPERATING CONDITIONS J (Vss =0V, Topr=-301t0 70°C)
PARAMETER SYMBOLY PINS CONDITION Min Max. UNIT
10 the Normai 45
. mode
Supply Voltage Vop 6.0 V]
B in the HOLD mode 2.0
Vi Except Hysteres:s Input Voo x 0.7
>
Input High Voltage V2 | Hysteresis Input Vop 7 4.5V Voo % 0.75 Voo Y
Vinz Vpp<4.5V VDDXO.g
Vi Except Hysteresis Input Vopx0.3
- [ > 4.5
Input Low Voltage Vigz | Hysteresis Input Voo = 4.5V 0 Vop x0.25 v
ViLz Vpp< 4.5V Vpp % 0.1
ic 04 4.2
Clack Frecuency I e MH2
foso - 6.0

Note. InputVoltage Vi3, Vi3 inthe HOLD mode.
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D.C. CHARACTERISTICS {Vgs =0V, Topr= —-301to 70°C)
PARAMETER SYMEBOL PINS CONDITION Min. | Typ. | Max. |UNIT
Hysteresis Voltage Vs Hysteresis Input - 07y — v
\ KC port, TEST,
N RESET, HODD Voo =35V,
Input Current - - 2| pA
Iz R port (cpen drain) Vin=3.5V/0V
input Low Current n R port (push-pull) Vpp = 5.5V, Vin = 0.4V - - -2| mA
' Rint KO port with putl-up/puli-down 30 70 150
Input Resistance KQ
‘ Runa RESET 00| 220] 4s0
Qutput leakage Tri-state
Current ha R6, R8, RI port {open drain) Voo = 5.5V, Vour = 5.5V - - t2| MA
h-pull Vpp=4. = - - —_—
Output High Vor R port{push-pull) po=4.5V, lon 200pA 2.4 v
Voltage Vo R part {tri-state) Vpp=4.5V, Ign= -0.7mA 4.1 - -
Vo R7, R8, RS port Vpp = 4.5V, lgL = 1.6mA
Qutput Low Volt ) - - 04| v
viputrow vollage Vol R port (tri-state) Vpp=4.5V, lo . =07mA
Output Low Current | lg RB port Vpp = 4.5V, VgL = 1.0V - 20 - mA
Supply Current lm Vpo = 5.5V, — 3 6 mA
(in the Normal mode) fc=4MHz
Supply Current T Vpp = 5.5V - 0.5 10| BA
{inthe HOLD mooe)

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

Note 2. input Current Iin;

Note 3. Supply Current

/puli-down resistor is contained.

D Vin=53Vv/0.2V

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

The KO port is open when the puli-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

PARAMETER SYMBOL PINS CONDITION Min. Typ. Max UNIT
Analog input voltage | Van CIN Vg - Vob v
A 1D conversion error - - - +4 LSB
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A.C. CHARACTERISTICS

(Vss =0V, Vpp=4.510 6.0V, Topr= - 3010 70°C)

PARAMETER SYMBOL CONDITION Min. Typ. Max. | UNIT
Instruction Cycle Time ty 1.9 - 20 [T}
Hign leve. Clock Pulse Width tweH

For external cdock operation a0 - - ns
Low level Clock Pulse Width twel
Shift data Hold Time tsom 0.5tcy - 300 - - ns

Note.

ovDD
10KQ

SOpF

H

Shiftdata Hold Time

Serial port (Compietion of transmission)

50

X X

W P

RECOMMENDED OSCILLATING CONDITIONS

(Vss =0V, Vpp =4.510 6.0V, Topr = - 30 to 70°C)

Cxin = Cxour = 30pF

XIN XQUuT

Cxin = Cxour = 30pF aMHz !
__
CXIN = CXDJT = ZOPF Cxw];g /—7/[— Cxour
XIN XOuT
Cxin = Cxour = 220pF,
400K Hz Rxout

Ryour = 6.8KS2 |
Cxin = Cxour = 100pF,
Rxour = 10K

(1) 4MHz
Ceramic Resonator
CSA4.00MG (MURATA)
KBR-4.00MS (KYQCERA)
Crystal Oscillator
204B-6F 4.0000 (TOYOCOM)
(2) 400KHz
Ceramic Resonator
C5B40Q0B (MURATA)
KBR-4008 (KYOCERA)
{3) 6MHz (for DOS)
LC Resonator
TBEKSES-30361FBY (TOUKOU)

CXI.\I}‘;—L

05¢1

/J; CXOUT

0sCz2
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TYPICAL CHARACTERISTICS

R-Ta KO port R R-Ta RESET pin
(K$) Yop=5.5V (K Vipp=5.5V
100 /, 400
; 360 //
50 //— 200 O
; >
| 100
.
0 H Ta 0 Ta
—40 0 40 80 (°C) —40 o 40 80 {°C)
Ion— Vou CMOSR poert I;L-VIN CMOSEport IoH - VOH TRI-STATE port
fon 1. Ton
] Vopp=45YV (A Vpi =55V A Vpnp=4.5V
WA) \\ Tu = 25°C uA) Ta=25C (mA) Ta=25"C
— 400 — 800 =] —20
\\
- 300 - 600 \ —-15
- 200 — 400 ~10 \\
— 100 I\\ —-200 \ -5 \
I
D Vo 0 ‘ Vin D Vo
2 4 G {V) 2 4 6 (V) 2 4 G (V)
loL=-VoL R port Io1.—Vor. PI, P2 pert IoL— VoL TRI-STATE port
Lo lor, 1o,
(mA)| Yoo =45V mA)| Voo=45V (mA)| Yop=4.5V
Ta = 25°C Ta=25°C Ta = 25°C e
8 [ 40 8 i
1/ 4 A
6 7 30 7T 6 v
4 // 20 /‘ 4 /
2 4 10 /7/ 2
0 Vo, 0 VoL 0 Vol
C.4 0.8 1.2(V) 0.4 0.8 1.2(V} 0.4 0.8 1.2(V)
Inp=-Vup Inpp—fe
iy Ipo " —
{mA)| Ta=25° (mA)| Ypn=29.v
mA) [ Ta = 25°C mAY DD e
4 - 4 i
|
3 3 T
: /
fe =4Mllx ; /
9 gt _ ;
| | / [
| A .
1 1 L/ i
0 Vin 0 ; H fe
3 5 T (V} 0.1 04 1 4 10 (MIHz)
190290 B
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INPUT/QUTPUT CIRCUITRY
(1) Conzrol pins
Input/output circuitries of the 47C434/634 control pins are shown below.
CONTROL PIN o CIRCUITRY REMARKS
0sC. enabie»-;D_)v
Resonator connecting pins
XIN input ’V&/{\‘ R =1KQ (yp.)
XOuT Output R = Ro Rt =1.5MQ {typ)
E Ro =2KQ (lyp)
XIN XOUT
VoD Hystaresis input
B Rin Contained pull-up resistor
RESET Input Q ] '“ D Ry = 220K (typ))
R =1KQ (typ.)
Hysteresis input
input
HOLD (KED) R (Sense input)
(opun —g—w—
R=1KQ (typ.)
R Contained pull-down
’\/_D resislor
TEST Input Rin
Ry = 70KQ (lyp)
R =1KQ (yp)
asc enable-,.-:lDD__T
Oscilation terminals for DOS
Osc1 Irput ‘\Q’\/ R =1KQ {typ.)
RS f Ro Ry =1.5MQ (typ)
0sC2 Qutput Rg =2KQ (typ.)
oSy 0sc2
| Synchronous signal input
HD
R .
o input :é AAA — Hysteresis input
V0 J R = 1KQ (typ.)

190290
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(2) /O ports
The input/output circuitries of the 47C434/634 1/0 ports are shown below, any one of the circuitries
(PB, PC, PF, PU) can be chosen by a code as a mask option.

PORT [1{e] INPUT/QOUTPUT QORCUITRY and CODE REMARKS
P3 PC, PF, PU
Pull-up
vDD R or
KO Input R pull-down resistar
N
Rin
R Rin = 70KQ (typ.}
R=1KQ (typ.)
PF,PU
Tri-state
ar
2‘30 Lo —o—] Sink open drain
LA DISABLE R Imitial "Hi-Z2"
1 R= 1K (typ.)
~
VoD Tri-state
RS Initial “Hi-Z"
RS2 | 10 :{>—| o
RS3 DISABLE ~—>—4 N R=1KQ {typ.)
1
~
R6 R8,R9 Sink open drain
RE initial “Hi-Z"
RS Vo ——>o—] So—| Hysteresis input (R8, R9)

R9 /J7 R R
R=1KRQ (typ.)

R70 R71~R73 VDD , .
——-—-{>o——lﬁ> "l and
R —|>O-—T push-pull
R?7 i/ 77 g
© 17 Comparator input
~dJ

-
/j7 R (R70 pin)
‘ R=1KQ '
—< Vage <}7 (typ.)

PB, PC, PF Py
R {RAD) VDD Tri-state

GRran| "0 ——4’3_1 — ] Initial “Hi-Z"
] —{>o—[= R=1KQ (typ)

D SABLE >‘>——| < ospstais, b

8 050 siatus, :b R / oa—-- R,G : Sidea
Y (8.) Cutput . R - —<}—' B,Y : Sideb
1 A A Ta

_...z\\._._..fw
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CMOS 4-BIT MICROCONTROLLER
TMP47C034E

The 47C034, which is equipped with an EPROM as program memoaory, is a piggyback type evaluator chip used
for development and operational confirmation of the 47C434/634 application systems (programs).
Conversion adapter socket BM1105 can be used to convert the 64-pin package of the 47C034 for pin
compatibility with the 42-pin mask ROM 47C434/634. Conversion adapter socket BM1106 can be used to
convert from B4 pins for pin compatibility with the 54-pin 47C635.

PIN ASSIGNMENT (TOP VIEW) SDIC64
R3tes [ 1 4 64 ] «VDD
_ R32e [ 2 6310 oR30
REO(PWMO)~ [ 3 62 1 «R92 (5CK)
RAI(PAWMNe— [ 4 61 1 «R91(50)
RA2(PWMZ) [ 5 60 1 «>R90 (S1)
R43(PWM3)e> [ & 59 1 <R83(T1)
R50(PWMa)e [ 7 58 3 «>R82 (INTW)
R51« [ 8 57 P ©R81(T2)
NC O 9 s6 0 NC
NC Q10 550 NC
RS2« O 1 s40 N.C
R53e E 12 53 g «>R80 (INT2)
R70(CIN)«>» 13 VCC VeC 52 1 «HOLD (KEQ)
R7UWTO)= [ 14® @ 51 P «REZET
R72e 015 Alz - VCC 50 1 —xout
R73e (] 16@ A7 A13 @ 49 1 «xIN
Ko0— §17 ) A6 A8 48 [1 «TEST
Kol g 18 & 47 1 -0sc2
K02 E IQ% AS A9 % 463 €-08C1
k03— 020 45 1 «VD
Ne [ Al Ali 2 44 b i
NC. cn@ A3 o] % 430 SaL
NC 23 420 NC
R6Q Eza Al A0 410 N.C
R6te [ 25 Al CE 40 % —Y (BL)
R62¢++ [ 26 A 17 39 —B
R63<» 0 27 . 0 38 [ <G (RAY)
P10 [ 28U 10 6 (18 37 0 «r(RAO)
Plie C29® " I5 36 0 —HP23
P12¢ 530 35 0 —pP22
P13 [ 31 12 14 34 1 —P2)
Vvss— [0 32 GND 13 33 1 —P20
PIN FUNCTION (Top of the package)
PIN NAME input / Dutput FUNCTIONS
A13 - AC Qutput Program memary address output
t7 - 10 nput Program memory data input
CE Chip enable signal output
Outpdt e e =
OF OultpJt erable signal output
vCC + 5V {connected with VDD)
---------------- Power supply b o e e e e e et etiedaamrmmmmme— oo
GND 0V (connected w.th VSS)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min, Typ. Max UNIT
Address Delay Time tap Vs =0V, Vpp=4.5t06.0V - h 150 ns
Daza Setup Time s C_ = 100pF 150 - - ns
Oato Hold Time Ty Topr= -401070°C 50 - - ns
28090
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NOTES FOR USE

—
—
~

Program memory

Figure 1 shaws the program storage area. The 47C034 has a data table at addresses 2000-217Fy
(48 characters x 16 bits) for on-screen display data so that characters and symbols can be displayed

on TV screens. Thus, a 64k EPROM is not used.

128K EPROM 128K EPROM 12BK  EPROM
0000, 00004 0000y
Program Program Program
(data)
OFFF S D O
1000 1000 1000
: : (data) : {data)
: 17E0 Data conversian lable
. 17FF
{(Note) Dor'tuse 1800 1800
: Don't use : Don’tuse

: : 1FEQ ;

: ) : AEFE Data conversion table
2000 ' R 2000 2000 3
2176 Display daiq table 217 21‘7F

- —~L —~ ~ A -~
™~ Don'tuse ¥ . Don't use T P~ Don’t use a
3HFF 3FFF 3FFF
{a) 47C434 (b} 47C634 (¢} 47C635
Figure 1. Program area

Note. When using the 47C034 to check 47C635 operation, place data conversion tabels at two
locations. With the 47C434, permanent data are placed at addresses 0000-0FFFy but, when
the 47C034 is used, 1t is necessary to put the same data that s at addresses 0000-0FFFy at
1000 and following addresses. Also, with the 47C634 and 47C635, the permanent data at
addresses 1000 17FFy are read out when the permanent data at addresses 1800-1FFFy are

accessed.

280290
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(2) Datatable for on-screen display (OSD)
With the 47C034, an OSD display character ROM is generated inside the EPROM used. The
characters configured using the data loaded to EPROM addresses 2000-217Fy are display on the TV
screen, therefore, characters can be freely set by the user. When a program is being submitted,
write the character data to 20004 and the following addresses. Figure 1-2 shows typical character
(8 x 8 bits) addresses and data. Figure 1-3 shows a list of standard patterns in hexadecimal.

address 000y 78 84 84 84 84 84 84 73 10 30 10 10 10 10 10 38
010 78 84 04 08 10 20 40 FC 78 84 04 18 04 04 84 78

address cata 020 18 28 48 88 88 FC 08 08 FC 80 80 F8 04 04 84 78
, 030 78 84 B0 F8 84 84 84 78 FC 04 04 08 10 20 20 20

2010, [ 784 040 78 84 84 78 84 84 84 78 78 84 84 7C 04 04 84 78
2611 84 050 10 28 44 82 FE 82 82 82 FC 82 82 FC 82 82 82 FC
; 060 FC 82 80 80 80 80 82 FC F& 84 82 82 82 82 84 F8

2012 % 04 070 FE 80 80 FC 80 80 80 FE FE 80 80 FC 80 80 80 80
2013 08 080 7C 82 80 80 8F 82 82 7C 82 82 82 FE 82 82 82 82
090 38 10 10 10 10 10 10 38 3E 08 08 D8 08 B8 88 70

2014 10 OAQ 82 84 88 FO 90 88 84 82 80 80 80 B0 80 BZ 82 FE
2015 ! 20 0BO 82 C6 AA 92 82 82 82 82 82 C2 A2 92 92 BA 86 B2
: a0 DCO 38 44 82 82 82 82 44 38 FC 82 82 FC 80 80 80 80

2016 | 0D0 38 44 82 82 82 8A 44 3A FC 82 82 FC 90 88 84 82
2017 FC OE0 7C 82 40 38 04 02 82 7C FE 10 10 10 10 10 10 10
0F0 82 82 82 82 82 82 82 7C 82 B2 82 82 82 44 28 10

Figure 2. Typical character 100 92 92 92 92 AA 44 44 44 82 44 28 10 10 28 44 82

120 05 10 10 10 FE 10 10 10 b5 00 03 80 FE 50 09 60

Note. The data area for one character 15, o4 65 10 00 00 10 00 00 00 10 92 54 38 54 92 10

is 8 bytes. The starting address 140 00 40 20 10 08 10 20 40 00 08 10 20 40 20 10 08

is the value entered at the 150 €0 CO €O CO €O CO CO CO FO FO £O FO FO FO FO FO

160 F FC FC FC FC FC FC TF FF FF FF FF FT FF T

character ROM address (00-2Fw) 176 4G g 00 00 00 06 00 00 00 00 00 00 00 00 00 00
specified by the upper & bits of

the 9-bit program area (000- Figure 3. Standard character data (from address 20004)
17Fy).

(3) Input/outpu ports
The input/output circuit for the 47C034 input/output ports is the same as that of the 47C434/634
and 47C635 (code : PC), except that a pulldown resistor is not built into the KO port.
When using as code PB or PC evaluators, it is necessary to connect an external resistor.

—_——— R

70kQ KQ port

-1 A <1
< v < MA—{ -

7 KO port
i
1
1
)

! 70k Q2
I
i
——d -=d
(a) Code: PB (b) Code: PC

Figure 4. 1/O code and external circuitry

Note. The 47C434/634 do not have built-in P1, P2 and R3 ports. Also, the 47C034 pins R40-
R43 and R50 form a tristate output buffer, therefore, caution is required when using
as the 47C434/634 code PF.
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