TOSHIBA TMP47C635

CMOS 4-BIT MICROCONTROLLER
TMP47C635N

The 47C635 is based on the TLCS-470 CMOS 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/O ports for the 47C634.

PART No ROM RAM PACKAGE PIGGYBACK (adapter socket)
TMPA47C635N 6144 x 8-bit 384 x 4-bit S0IPS4 TMP47CO34E (BM1106)
FEATURES
®4-bitsingle chip microcomputer
®Instruction execution time : 1.9ps (at 4.2MHz) SDIPS4

492 basicinstructions

#Table look-up instructions

#5-bit to 8-bit data conversion instruction
&Subroutine nesting : 15 levels max.

#6interruptsources (External : 2, Internal : 4) P
All sources have independent latches each, and multiple v,/"/ “ \f,:\
interrupt control is available ‘ i i'i'
@1/0 port (41 pins)
* Input 2 ports 5 pins
e |/O 8ports 28 pins
e Output 2ports 8 pins

; TMP47C635N
¢interval Timer

€ Two 12-bit Timer/Counters
Timer, event counter, and pulse width measurement mode
& Watchdog Timer
#Serial Interface with 8-bit buffer
¢ Simultaneoustransmission and reception capability SDIC64
e External/internal clock, leading/trailing edge shift, 4/8-bit
#On-screen display circuit

e Character patterns : 48 characters

e Charactersdisplayed : 16 columns x 2 lines

¢ Composition : 8 x 8 dots (smoothing function) ‘
e Size of character: 2 kinds (line by line)

e Colorof character : 7 kinds (character by character)

e Variable display position : Horizontal 64/ Vertical 64 steps
& D/A converter (Pulse width modulation) outputs

e 14-bitresolution 1 channel

. 6-bitresolution 4 channels TMP47CO34E
#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 direct drive capability (typ. 20mA x 8 bits)
#®Hold function: Battery/Capacitor back-up
®Real Time Emulator : BIM47C834A
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TOSHIBA

TMP47C635

PIN ASSIGNMENT (TOP VIEW)

SDIPS4

NS

R3] - (]

R32 <> [

RA0 (PWNID) <> (]
RA1 (PWM) <> (]
R42 (PWNZ) <> (]
RA3 (PWM3) <> []
R50 (PWia) = (]
RS1 =€ (]

RS2 == [

RS3 <= ]
R70{CIN) ~> {J 11
R71(WTO) = [] 12
R72 <= [ 13

R73 > [] 14
K00—> [ 15
k01— [ 16
KO2— [ 17
k03— (] 18

R60 <> (] 19

RG) > E 20

SeENAVB W =

R62 > (I 21
R63 > [ 22
P10-~—0 23
P11 —-—(] 24
P12 -— 0 2%
Pi3<—1[ 26
vss— [ 27

54 [) «—VDD

53 ] > R30

52 [] ~> R92 (STK)
S1 [ €= R91 (SO)
50 [] > R90 (S}
a9 [J > R83 (T1)
a8 [1 =~ R82 (INT1)
47 [J <> RB1 (12)
46 [ > RBO (INT2)
45 {J «—HOLD (KED)
44 ) ~—RESET

43 {J —» XOuT

42 0 ~«—XIN

a4y [] -«—TEST

40 ) —» 05C2

39 0 -«—0sC1

38 [] «—VD

37 ) -—KRD

36 ] —>BL

35 0 — v (BL)
3ap—>8

33 ] <> G(RAY)
32 1 ->» R(RAD)
31— P23

30 § — P22

29 p—» P21

28 0 —» P20
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PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
KO3 - KOO Input 4-bitinput port.
P13 - P10 4-bit output port with latch.
Qutput 8-bit data are output by the S-bit to 8-bit data conversion instruction [OUTB @HL].
P23 - P20
R43 (PWM3 .
-R(41 (Wl)\‘/l‘\) . . 6-bit D/ A converter (PWM]) output
o oRATIPWIMIA) 110 (Qutput) a-bit /O portwithlatch, e L
R40 (PWMO) When used as input port or D/A | 14-bit D/A converter (PWM) output
converter outputs pins, the latch must be
R53 - RS1 170 setto "1".
RS0 (PWM4) 1O (Output) 6-bit D/ A converter (PWM) output
3-bit i/0 port with latch.
R32 - R30 o When used as input port, the latch mustbesetto "1".
4-bit /O port with latch.
R63 - RGO o When used as input port, the latch must be set to 1",
110 4-bit I/0 port with latch,
USRI When used as input port watchdog, |~ e
.0 Butput) 1 output pin, or AID converter input pin, | Watchdogtimeroutput |
the latch must beset to "1". . .
R70(CIN} /0 (Input) € Y 3-bit A/D converter input
R83(T1 . . Timer/Counter 1 external input
..... () 4-bit /O port with latch. ” UX ' pu .
R82 (iNT1) When used as input port, external | gyiarnal interrupt 1input
. - 110 (Input) interrupt input pin, Or tiMer/CoOUNLer |-
R81(T2) external input pin, the latch must be set | Timer/Counter 2 external input
e . o 1t R
R80 (INT2) External interrupt 2 input
R92 (5CK) 110(1/0) 3-bit I/O port with latch, Serial clock 110
RI1659) | fOtOuteul)  I\hen used asinput port or serial port, the | 311l dataoutput |
R0 (S} YO{input) latch must be setto "1 Serial data input
G (RA1) 2-bit /O port with latch.
e Output (1/0) When used as input port, the latch must
R (RAQ) RG8 output . P
B Qutput
Y (L), BL Output (Outpu) Forcus signal output gﬂlcll;glround branking control signal
HD, VD Input Horizontal synchronous signal input, Vertical synchronous signal output.
0sC1, OsC2 Input, Output Resonator connecting pin of on-screen display circuit.
Resonator connecting pin.
XIN, XOUT Input, Output For inputting external clock, XIN is used and XOUT is opened.
RESET input Reset signal input
HOLD (KEO) Input (input) Hold request/release signal input Sense input
TEST Input Test pin for out-going test. Be opened or fixed to low level.
vDD +5V
Power Supply O PSSO O PP TUOTO
VSsS 0OV (GND)
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TAGSHIBA TVIP47C635

OPERATIONAL DESCRIPTION
The 47C635 is the same as the 47C634 except for the addition of input and output ports. Ali other functions
and operation are exactly the same. Refer to 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 /O 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 (portaddress QP03 /IP03)
3 2 1 0
R32 R31 I R30 output data —» pin

Figure 1-1. R3 port
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TMP47C635
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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+03 Y
Vouti Except sink open drain pin, butinclude port R7 -03toVpp+0.3
Output Voltage 2
VouTt? Sink open drain pin except R7 porl ~03t010
loutt Ports P1, P2 30
Qutput Current (Per 1 pin) mA
lout2 Ports R3, R6, R7, R8, R9 3.2
OQutput Current (Total) Loyt Ports P1, P2 120 mA
Power Dissipation PD 600 mw
Soldering Temperature (time) Teig 260 {(10sec) °C
Storage Temperature Tag -55t0 125 °C
Operaling Temperature Topr -30t0 70 °C
RECOMMENDED OPERATING CONDITIONS {(Vss =0V, Topr= -30to 70°Q)
PARAMETER SYMBOL| PINS CONDITION Min Max. UNIT
In the Normal mode 4.5
Supply Voltage v
E o In the HOLD mode 20 60 v
Vi Excepl Hysteresis Input Vpox0.7
Vop £ 4.5V
Input High Voltage Vo Hysteresis Input Vpp x0.75 Voo \Y
Vg Vpp<4.5V Vo x 0.9
Vit Excepl Hysteresis Input Vppx 0.3
Vpp 4.5V
Input Low Voitage Vi Hysleresis Input 0 Vpp x0.25 A
Vies Vpp<4.5V Vppx 0.1
f¢ | XIN,xOUT 04 4.2
Clock Frequency MHz
fosp | OSC1, 05C2 - 6.0

Note.

Input Voltage Vi3, Virz: in the HOLD operating mode.

200290

This Materia

4-172

Copyrighted By Its Respective Manufacturer




TOSHIBA TMP47C635
D.C. CHARACTERISTICS (Vss =0V, Topr = =30 to 70°C)
PARAMETER SYMBOL PINS CONDITION Min. | Typ. [ Max [ UNIT
Hysteresis Voltage Vis Hysteresis Input - 07| = \
| Port KO, TEST,
™ RESET, HOLD Voo =3.5V,
Input Current — — +2 | pA
linz Port R (open drain) ViN=5.5V/0V
InputLow Current 11, Port R (push - pull) Vpo = 5.5V, Viy = 0.4V - =] -2 ma
K Riny Port KO with puli-up/pull-down 30 70| 150
Input Resistance — KQ
Rins RESET 100| 220 450
Output Leakage Tri-state port A
Current Lo Ports R3, R6, R8, R (open drain) Vop = 5.5V, Voyr = 5.5V - - +2]
Output High Voin Port R {push-pull) Vop = 4.5V, loyy = - 200pA 24| — - v
Voltage Vouz | PortR({tri-state), OSD outputs Vop =45V, loy= - 0.7mA atf = | -
Vout Ports R3, R6-R9 Vpp=4.5V,lg = 1.6mA
Output Low Voltage - - 04| v
Vo, Port R (tri-state), OSD outputs Vpo = 4.5V, loi =0.7mA
Output Low Current | ig Ports P1, P2 Vpp=4.5V, Vg = 1.0V - 20 - mA
S.upply Current oo :/DD =55V, - 3 6| MA
(in the Normal mode) ¢=4MHz
Supply Current looH Vpp = 5.5V - 05 10 HA
(in the HOLD mode)
Note 1. Typ. values show those at Top,=25C,Vpp =5V.
Note 2. Input Currentliy; : The current through resistor is not included, when the pull-

up/pull-down resistor is contained.
Note 3. Supply Current o Vin=53v/o2v

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 V; or

Vin,

LA /D CONVERTER CHARACTERISTICS

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

200290
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TOSHIBA TMVIP47C635

A.C. CHARACTERISTICS (Vss =0V, Vpp=4.5t06.0V, Topr= —30to 70°C)

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

For external clock operation 80 - - ns
Low level Clock Pulse Width twel
Shift data Hold Time tsph 0.5tcy - 300 - - ns

Note. Shiftdata Hold Time :

External circuit for SCK pin and SO pin. Serial port {(completion of transmission)
VDD SCK 1.5V
t:
10KQ SOH

>

pN
N
2

I s0 X X

{

| RECOMMENDED OSCILLATING CONDITIONS (Vss =0V, Vpp=4.510 6.0V, Topr = — 30 to 70°C)

(1) 4MHz
Ceramic Resonator XIN xouTt
CSA4.00MG (MURATA) Cxin = Cxour = 30pF
KBR-4.00M5S (KYOCERA) Cxin = Cxour = 30pF 4AMH2
Crystal Oscillator
204B-6F 4.0000 (TOYOCOM) Cxin = Cxout = 20pF CXIN/;L— /;];- Cxout
(2) 400KH2 XIN xouT
Ceramic Resonator
CSB400B (MURATA) Cyxin = Cxour = 220pF,
Rxour = 6.8KQ 400KHz Rxourt
KBR-400B (KYOCERA) Cxin = Cxour = 100pF,
Rxour = 10KQ
{3) 6MHz (for OSD)
LC Resonator
TBEKSES-30361FBY (TOUKOU)
200290
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TOSHIBA TMP47C635

TYPICAL CHARACTERISTICS

% R-"Ta KO port i R—-Ta RESET pin
(KQfyvyp=55v KDy, =55y
100 T - 400
A ] 300 =
.//
50 200
-1
100
0 Ta 0 Ta
— 40 0 40 80 (°C) —40 0 40 B0 ("C)
| Ion—Voi CMOSR port Ii,-VIN  CMOSRport l 1011 = Vo TRI-STATE port
o1t 1., ou
Vipp=4.5V (LA Von=5.5Y Viyp=4.5V
(1A T a=25°C Bh) Ta=25°C (mA) Ta=25°C
—400 —800 —~20
™~ ]
—300 —600 N \ -15
~200 \ — 400 ~10 \\\
- 100 \ ~200 -5 \
0 Vou 0 Vin 0 Von
2 4 G (V) 2 4 6 (V) 2 4 6 (V)
loL.— VoL R port loL=Vorl P11, P2 port o1, — Vor, TRI-STATE port
o, loi. lor,
mm)| Vop=4.5V (mA)| Von=4.5V mm| Yon=4.5V
Ta=25°C Ta=25°C Ta=25°C P
8 40 8
L1 //
6 30 v 6 v
4 / 20 / 4
2 £ 10 /7/ 2
0 VoL 0 Vou 0 Vou,
0.4 0.8 1.2(V) 0.4 0.8 1.2(V) 0.4 08 1.2(V)
] Inn—-Vbn [ Ipp—fe
no b
A 1 = weoc Ay Vo= 5.5V
(Al Ta=257C A2 o
4 4
3 3
le=4MHz
| Liesam , /
1 1 A
0 Vin 0 fc
3 5 7 V) 0.1 04 1 4 10(Mla)
200230
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TOSHIBA

TMP47C635

INPUT/OUTPUT CIRCUITRY

(1)

(2)

Control pins

The input/output circuitries of the 47C635 control pins are similar to that of the 47C634/434.

/O ports

The input/output circuitries of the 47C635 I/O ports are shown below, designated by code (PC).

PORT 110 INPUT/QUTPUT CIRCUITRY (code : PC) REMARKS
R
Pull-down resistor
KO Input R Rin = 70KQ (typ.)
N
R = 1KQ(typ)
Sink opendrain
P1 Initial “Hi-Z"
by |OutPUL ——>o—] High drive current
loL = 20mA (typ)
vDD
Push-pull output
initial “High”
R3 170
" " R = 1KQ {typ.)
e
~J
vDD
Tri-state /O
R4 Initial "Hi-2"
RS o]
-
RA DISABLE R R=1KQ (typ.)
P
~J
R70 RB, R71-R73 Sink opendrain
D ] Initial “Hi-Z"
R6 R o and
R7 vo <} R Comparator input
/\ 1 (R70 pin)
~J R=1KQ (typ.)
NG Veer
Sink opendrain
R8 E I Initial “Hi-Z"
”9 [1e] R Hysteresis input
/@J R=1KQ (typ)
200290
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