TOSHIBA

TMP47C635

CMOS 4-BIT MICROCONTROLLER

TMP47C635N

The 47C635 is based on the TLCS-470 CMQS series. The 47C635 has on-screen display circuit (OSD) to display
characters and marks which indicate channel or time on TV screen, A/D converter input, D/A converter output

such as TV. The 47C635 is the chip with extension I/0Q ports for the 47C634,

PART No ROM RAM PACKAGE

PIGGYBACK (adapter socket)

TMP47C635N 6144 % 8-bit 384 x 4-bit SDIP54

TMP47CO34E (BM1106)

FEATURES

® 4-bitsingle chip microcomputer

*instruction execution time © 1.9ps (at 4.2MHz)

492 basicinstructions

#Table look-up instructions

#5-bit to 8-bit data conversion instruction

#Subroutine nesting : 15 levels max.

#6 interruptsources {External : 2, Internal : 4)
All sources have independent latches each, and multiple
interrupt control is available

& !/0 port (41 pins)

s Input 2 ports 5 pins
« /O 8ports 28 pins
o Qutput 2ports 8 pins

& Interval Timer
®Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode
¢ Watchdog Timer
#5Serial Interface with 8-bit buffer
* Simultaneoustransmission and reception capability
e Externall/internal dock, leading/trailing edge shift, 4/8-bit
#On-screen display circuit
s Character patterns :
o Charactersdisplayed :
¢ Composition :

48 characters
16 columns x 2 lines
8 x 8 dots (smoothing function)
¢ Size of character: 2 kinds (line by line)
s Colorofcharacter: 7 kinds (character by character)
» Variable display position : Horizontal 64/ Vertical 64 steps
®D/A converter (Pulse width modulation) outputs
s 14-bitresolution 1channel
¢ b6-bitresolution 4 channels
#3-bit A/D converter 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 directdrive capability (typ. 20mA x 8 bits)
#Hold function : Battery/Capacitor back-up
®Real Time Emulator : BM47C834A

SDIP54
e
S “Wl*
g, ﬁmﬁw
TMPA7CH35N
SDIC64

TMP47C0O34E
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TOSHIBA

TMP47C635

PIN ASSIGNMENT (TOP VIEW)

SDIPS4
R31 = (] 1 54 [] -—VDD
RIZ=> [] 2 53 [0 -e» R30
RAQ (FWND) - [ 3 52 [0 ~> R92 (3TK)
R4l (PWNIT} - [| 4 S1 {1 =e> R9) (SO)
R4z (PWM2} > [0 5 S0 ] -«> RIO(SI}
RA3 (FWMY) - [ & a9 [ ~> RB3(T1)
RS0 (PWMa) - [ 7 48 [1 =€ RB2 (INT1)
RS1=e> (] 8 47 {J ==>RB1(12)
RS2 [] 9 46 1 > RBO (INT2)
RS3 - [] 10 45 {J ~«—HOLD (KED)
R70(CIN) =~ [ 11 a4 [] «—RESET
R71 (WTO) > [] 12 43 ] —= x0ouT
R72 > [ 13 42 1 ~—xin
R73 > [] 14 41 [J -—TEST
KO0—» [] 15 40 ] —» 05C2
k01— [ 16 39 [J «—05C1
KO}—» [] 17 38 [] ——VD
K03—= (] 18 37 [) -—RD
R60 =» (] 19 36 [ —> 8L
RG61 = [ 20 35 [J — v (BL)
REZ > é 214 3] —=8
R6I - [ 22 33 {1 -G (RAY)
PI0—-— (] 23 32 0 > R(RAD)
P1y —[] 24 31 J ——= P23
P12 <—[] 25 30 J —» P22
Pi3=—T[] 26 29 3 — P21
vss—» (] 27 80 —»r20

BLOCK DIAGRAM

le{h curient
Qu

Forcus signal output put ports
Honzontal syrchronous  Vertical synchronous (Eac“gmu”d Branking control ) RGBoutput (110 port) P23 P13
signalinput signal Input signal output R{RAD} ' [t
- G (RAT) P20 P10
HD D ¥ (BL), BL B
T g .
-
power supply JL;SDSD::: m m
Osc connecting  {nery |
pen for on-screen JO§E2< I On-screen display avcuit l
\
display [ TT
FLAG Accumulator DMB HR I LR Data Memory Program
ALU
Cl ZJ 5 TT RAM address bufler (RAM) Counter
I} I STACK  |SPw U
olgumput | HOLD Hold controller — IU[TQ e :;lg?r:;:;
b nir
{Sense input} (KEQ) EIR l EIF {ROM)
Reset t  RESET T Character
eretinpy > System controller interrupt Controiler generator
Testpin TEST —1—» { ROM
t ot —
System Clock controller Eal
Interval Timer -
12-bit 8-bit Serial O/ A converter
Osc XIN T Clock t Timer/Counter Intert {PWNM) R
connecting |XOUT 94— ock generator 1 (2¢h) ntertace output
in
P { Watchdog \ ~ 1 r Decarder
timer /,__/} :[J
-
3-bit AJD
converter Remote m R R K0
input control signal [ gk ’,3\ .
Pre-Processor | S
L ~U- e R |
R73 R83(T1) R92 (SCK) RS3 RA43 (PWM3) K03
R72 ¢ { RG2 (INT1) R1(SOQ) ! § i
R7I(AMTO)  meo  R30 R81(12) ROO (St} RS0 (PWMA) RAD (PWMO) K00
R70 (CIN) r80 (INT2) ~ —
1O port 11O part 10 port O port 110 port Input port
ATD converter input T/ input (Senal porl) (D A converter output)
Watchdog timer output Interrupt input
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TOSHIBA

TMP47C635

PIN FUNCTION

PIN NAME Input/OQutput FUNCTIONS
K03 - KOO Input 4-bitinput port.
P13 - P10 4-bit output port with latch.
Qutput 8-bit data are output by the 5-bit to 8-bit data conversion instruction [OCUTB @HL).
P23 - P20
R43 (PWM3 .

-R(41 (P_VV)MT] ) ) 6-bit D/ A converter (PWM) output
I/O(Output) a~b|t1/Oportwnhlatch. ................................................................
R4AC (PWMUG) When used as input port or D/A | 14-bit D/A converter (PWM) output

converter outputs pins, the latch must be
R53 - RS f{s] setlo 1",
......................... TR ST e e e
R50 {PWM4) 1O (Qutput) 6-bit D/ A converter (PWM) output
3-bit /O port with latch.
R32 R30 o When used as input port, the latch must be setto "1".
4-bit /0 port with latch.
RE3 R60 Vo When used as input port, the latch must be set to "1".
R73 - R72 110 4-bit I/0 port with latch,
""""" Co o When used as input port watchdog, ,
fwror /0 (Outpul) | output pin, or A/D converter input pin, | Walchdogtimeroutput
the latch must be set to "1". . .
R70 (CIN} /O (Input) v 3-bit A/D converter input
R83(T1 . ) Timer/Counter 1 external input

( . ). L 4-bit YO port with latch. P SO p e
R82 (INTY) When used as input pqu, external External interrupt 1input

e /O (Input) inLerrupL- inputlpin, or timericounter {............. e
R81(T2) external input pin, the iatch must be set | Timer/Counter 2 externai input
R8O (INTZ) External interrupt 2 inpul
R92 (SCK) lel{le) 3-bit I/O port with latch. Serial clock /O
RI150) O(0uIoUl | When used as input port or serial port, the | ST dataoutaut
R30 (1) HO{tnput) latch must be set to 17 Seriai datainput
G (RA1) 2-bit VO port with latch.

Output (1/0) When used as input port, the latch must
R (RAQ) RGB output besetto "1

B Output
Y (8L), BL Output (Outpul) Forcus signal output gafgglround branking control signal
HD, VD input Horizontal synchronous signal input, Vertical synchronous signal output.
0sC1, OsC2 Input, Cutput Resonator connecting pin of on-screen display circuit.

Resonator connecting pin.

XIN, XOUT Input, Output Forinputting external clock, XINis used and XOUT is opened.
RESET lnput Resel signal input

HOLD (KE0) 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 T
VS5 OV (GND)
200290
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TOSHIBA TMP47C635

OPERATIONAL DESCRIPTION
The 47C635 is the same as the 47C634 except for the addition of input and output ports. All other functions
and operation are exactly the same. Referto the techinical data sheets for the 47C434/634 and 47C660/860.

1. /O Ports
The 47C635 has 12 ports {41 pins) each as follows. This section describes ports, which are addition to the
47C634.

(1) PortsP1(P13-P10), P2(P23-P20)
Itis assame as the 47C800.

(2) PortR3(R32-R30)
3-bit YO port with latch. When used as input port, the latch must be set to “1”. The latch is
initialized to “1” during reset. There isn‘'t the R33 pin. If it accessed the latch must be setto "1".

IN/TEST/TESTP
input data
SET/CLR
R3 port ( port address OPQ3 /1P03)
3 2 ) 0
R32 R31 R30 oulput data » latch d pin

Figure 1-1. R3 port
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TOSHIBA
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TOSHIBA TMP47C635

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS | {Vss=0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Voo -03t07 \
input Voltage Vin -03toVpp+0.3 v
Vourt Exceptsink opendrain pin, butinclude portR7 | -0.3toVpp +0.3
Qutput Voltage v
Vour? Sink open drain pin except R7 porl ~-031t010
louts Poris P, P2 30
Qutput Current{Per 1 pin) mA
IOUTZ Ports R3, R6, R7, R8, R9 32
Output Current (Total) Slouty | Ports P1, P2 120 mA
Power Dissipation PD 600 mw
Soldering Temperature (time) T 260 {10seq) °C
Storage Temperature Torg -55t0125 °C
Operaling Temperature Topr -30t070 °C

RECOMMENDED OPERATING CONDITIONS | (Vs =0V, Topr = - 30 to 70°C)

PARAMETER SYMBOL| PINS CONDITION Min. Max. UNIT
In the Normal mode 4.5
Supply Vaoltage vV v
oo Inthe HOLD mode 20 6.0
Vir | Excepl Hysteresis Input Vppx Q7
Vpp 2 4.5V
Input High Voltage Vs Hysteresis Input Vop x0.75 Voo Vv
Vina VDD<4 S5V VDDXOQ
Vi Excepl Hysteresis Input Vpp x 0.3
Vppi 4.5V
Input Low Voitage Viz Hysleresis Input 0 Vpp x0.25 \
Vies Vpp<4.5V Vpp x 0.1
fo  [XIN,XOUT 0.4 4.2
Clock Frequency MHz
fosp | 0SC1, 0SC2 - 60

Note. InputVoltage Vi3, Vi3 in the HOLD operating mode.

200290
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TOSHIBA TMP47C635
D.C. CHARACTERISTICS (Vss =0V, Topr = = 3010 70°C)
PARAMETER SYMBOL PINS CONDITION Min. | Typ. | Max [ UNIT
Hysteresis Voltage Vigs Hysteresis Input - 07| - \
| Port KO, TEST,
Wl | RESET, HOLD Vop=3.5V,
Input Current — — +2| pA
linz Port R (open drain) Vin=3.5V/0V
Input Low Current {1 Port R (push - pull) Voo =5.5V, Viy = 0.4V - | - -2| mA
. Ring Port KQ with pull-up/pull-down 30 701 150
Input Resistance —— KQ
Ring RESET 100 220 450
Output Leakage Tri-state port A
Current Lo Ports R3, R6, R8, R9 {open drain) Vop = 5.5V, Voyr =5.5V - 21 ¥
Output High Vo Port R {push-pull) Vop=4.5V, lgy = - 200pA 24| — - v
Voltage Von?2 Port R {tri-state), OSD outputs Vpp=4.5V, loy= - 0.7mA atf - -
VoLt Ports R3, R6-R9 Vpp=4.5V,lg = 1.6mA .
Output Low Voltage - - 0a] v
Vois Port R (tri-state), OSD outputs Vpp = 4.5V, lgy = 0.7mA
Output Ltow Current | lgL Ports P1, P2 Vpp = 4.5V, Vo = 1.0V - 20 - mA
Supply Current Vpp = 5.5V, _ 3 6! ma
; 'oo fc = 4MH
{in the Normal mode) €= z
Supply Current iooH Vpp = 5.5V - 0.5 10| WA
(inthe HOLD mode)

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

Note 2. Input Current iy

Note 3. Supply Current

up/pull-down resistor is contained.

Vin=53Vv/i02V

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

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

Vin,

A /D CONVERTER CHARACTERISTICS

PARAMETER SYMBOL PINS CONDITION Min Typ. Max UNIT
Analog input voltage |V CIN Vss - Voo v
A/ D conversion error - _ - :% LS8

200290
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TOSHIBA

TMP47C635

A.C. CHARACTERISTICS

{(Vss =0V, Vpp=4.5t06.0V, Topr = - 3010 70°C)

PARAMETER SYMBOL CONDITION Min. Typ. Max UNIT
instruction Cycle Time Ley 1.9 - 20 us
High level Clock Pulse Width LWEH

For external clock operation 80 - - ns
Low level Clock Pulse Width twel
shift data Hold Time t$pH 0.5tcy - 300 - - ns
Note. Shiftdata Hold Time :
External circuit for 5CK pin and SO pin. Serial port (completion of transmission)
°VvDD SCK 1.5V
10KQ LSOH
50pF !
1.5V
% s0 X X X /
| i
| RECOMMENDED OSCILLATING CONDITIONS (Vss =0V, Vpp=4.5t0 6.0V, Topr= -3010 70°C)
(MY 4MHz
Ceramic Resonator XIN xour
CSA4.00MG (MURATA) Cxiv = Cxout = 30pF
KBR-4.00MS (KYOCERA) Cxin = Cxout = 30pF aMH2
Crystal Osciliator
204B-6F 4.0000 (TOYOCOM)  Cyp = Cxour = 20pF Cxw;; /;]; Cxout
(2) 400KHz XIN XouTt
Ceramic Resonator
CSB400B {(MURATA) Cuin = Cxour = 220pF,
Ryout = 6.8K82 400K Hz Rxour
KBR-4008 (KYOCERA)  Cy = Cxour = 100pF, 0
Rxour = 10KQ Cxous

(3) BMHz {for OSD)

LC Resonator

TBEKSES-30361FBY  (TOUKOU)

CXW/J;

0sCy
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TMP47C635

TYPICAL CHARACTERISTICS

R-"Ta KO port i R-Ta RESET pin
K[ vy, =5.5v K|y, =55v
100 /,‘ 400
// 300 =
L
//
50 200
-1
100
0 Ta 0 Ta
—40) 0 40 80 (°C) —40 0 40 8u ("C)
lorr—VYoiu CMOSRport Ii,—-ViIN  CMOSR pert Ton=Vop TRI-STATE port
lon I, loi
Vpn=4.5V Vipp=5h5ov V=45V
A o) (1A} oD A D
(i) \\ Ta=25C K Ta=25°C (m#) Ta=25"C
— 400 — 800 -20
\\
— 300 — 600 \ —15
-200 \ —400 ~10 \\
- 1040 \\ -~ 200 \ -5 \
0 Varu 0 Vin 0 Vonu
2 4 G (V) 2 4 G (V) 2 4 G (V)
loL— VoL R port loL=-Vol, 1, P2 port 101, = VoI TRI-STATE port
tor, Lot lo,
(mA) Vipp=4.5V (mA) Vpn=4.5Y (mA) Von=4.56V
Ta=25°C Ta=25C Ta=25C A
3 /1 40 8 /
G 7 30 /// 6 //
4 // 20 / 4
2 A 10 /r/ 2
0 VoL 0 VoL 0 Vo
04 0.8 1.2(V) 0.4 0.8 1.2(V) 0.4 08 1.2(V)
Inn—-Vnn Inn—"fe
Inn thn " ey
L 1y N A e B
(A 10 =25°C (imA) ,I‘JI“:): 2500’
4 4
3 3 1
e =aMHiz
e 2 "
1 1 //
0 Vi 0 le
3 5 7 (V) 0.1 0.4 4 10 (M)
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TOSHIBA TMP47C635

INPUT/OUTPUT CIRCUITRY
{1) Control pins
The input/output circuitries of the 47C635 control pins are similar to that of the 47C634/434.
(2) /O ports
The input/output circuitries of the 47C635 I/O ports are shown below, designated by code (PC).

PORT o INPUT/QUTPUT CIRCUITRY (code : PQ) REMARKS

Pull-down resistor
Ry = 70KQ (typ.)
R = 1KQ({typ))

KO Input

Sink opendrain
Initial “Hi-Z"
Output ————-{>o—-l High drive current

lo, = 20mA (1yp)

P1
P2

vDD
Push-pull output

wutial “High”
R3 170
R = 1KQ {typ.)

VDD

———Do___| Tri-state /O
Ra Initial “Hi-Z"
RS Tle)

RA BISABLE —»«—L—Do_‘[ o

R R=1KQ (typ.)
!
~J
R70 — ] R6, R71-R73 Sink open drain
—{o—] imitial " Hi-2*
R6 ) R 5 I and
R7 1o <} R Comparator input
(R70 pin)
9 —e}
_ R=1KQ (typ)
}— VRer
Sink opendrain
RS > | Initial “Hi-Z"
RO re} R Hy;ter]esi;i(npu;
@ = 1K (typ
200299
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