TOSHIBA TMP42C66

CMOS 4-BIT MICROCONTROLLER
TMP42C66P

The 42C66 is a compact and high speed 4-bit single chip microcomputer with pulse output and zero-cross
detection input and based on the TLCS-42 CMOS series, and provides high current output capability for LED
direct drive.

The 42C66 is suitabie for control of home appliances (such as fans, air-conditioners, refrigerators), audio
equipments, remote control transmitter, games, and toys.

PART No. ROM RAM PACKAGE PIGGYBACK BOARD

TMP42C66P 1024 x 8-bit 32x4-bit DIP20 BM4212A

FEATURES

+4-bitsingle chip microcomputer

®nstruction execution time :
1.0ps (at 5MHz, 4.51t0 6.0V) DIP20
2.5ps (at 2MHz, 4.0 to 6.0V)

¢ 44 basicinstructions
* Allinstructions are one byte object code
s Tablie look-up instructions

#5Stack for subroutine call . 1 level

+1/0 port (15 pins) P
s /O 3ports 11pins (Programmable 1/O} L ’/’m\
¢ input Tport ipin ﬁ‘ '/{:’\W ‘E
s Output 1port 3pins ‘1? 11

#interval Timer (14 stages)
#High current outputs (8 pins)
LED or Triac direct drive is available.
4 Pulse cutput TMP42C66P
¢ Piezo buzzerdrive output
® Remote control carrier output
¢ Zero-cross detection input
+ Hold function
Battery/Capacitor back-up
+Clock generator
Ceramicresonator/RC oscillation {(mask option)
¢Real Time Emulator: BM4221A
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TOSHIBA TMP42C66

PIN ASSIGNMENT (TOP VIEW)

DIP20
xouT<— [ 1 /' 20 []J=—voD
xin —[] 2 19 []— r33(PULSE)
RESET —> 3 18 []—=p32
P00 (ROLDD) > [] 4 17 []—> P31
POT (HOLDT) =[] 5 16 | ] =— P30 (ZCIN)
P02 (HGIDI) == [] 6 15 [] = P22 (HOLD)
PO3 (HOLD3) == [| 7 14 {] ~=p21
P10 <= [| 8 13 [ == P20
P11 - E 9 12 ] - P13
vss —=[] 10 1 [] -=pi12
BLOCK DIAGRAM
Power VDD =12
Supply 1 VS5 =1
L ¢ ¢
Acc. HR | LR MBR
— L, Data U
Memory L2
- boie——|  (RAM) Program @ Stack
FLAG \/ Counter Register
SF | CF ALY Ay o
D
Program e
Memory 1 ]c
Reset m=rrs System
input RESET —p>- Controller (ROM) :>R g
Timing | pecmzeeee- e
Generator ‘Ea?)tlz r
Resonator [XIN =—tm=| Clock |5 | interval |5 Hold Pulse TF
connecting | XOU T Generator Timer Controlter Generator
pins DC
Y | [T
1L U g N U 4
Port ) Pi p2 P3 Zero-cross
Register detector
L A | S
Y Y ‘U* N
PO3("{10LD3) P33 PZRZ(HOLD) P3{3(PULSE)
POO (HOLDO) P10 P20 P30 {ZCIN)
High current  High current /0 port /O port
I/0 port /0 port {Hold input) (Zero-crossmput
(Hold input) Pulse output
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TOSHIBA

TMP42C66

PIN FUNCTION

PIN NAME

Input/Output

FUNCTIONS

PO3 (HOLD3)
- PQO {(HOLDQ)

110 {Input)

P13 - P10

I{e]

4-bit programmable /0 ports with latch,
Hold request / release signal input
input/output mode can be specified by

MOV A, P}instruction.

P22 (HOLD)

110 (Input)

Hold request/ release signal input

3-bit programmable /O ports with latch.

P21 The four input/output modes can be selected
P20 10 with an /0 control instruction [MOV A, P].
P33 (PULSE) Output (Output) Pulse output (high current)
P32 3-bit output port with latch
Output
P31
P30 (ZCIN) Input {Input) 1-bitinput port Zero-cross detection input
XIN Input Resonator connecting pins.
XOUT Output For inputting external clock, XIN is used XOUT is opened.
RESET Input Reset signal input
vDD +5V
F O S POWERE SUPPIY | e e et
VSS OV {GND)
170290
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TOSHIBA TMP42C66

OPERATIONAL DESCRIPTION

Concerning the 42C66, the configuration and functions of hardware are described. As the description has
been provided with priority on those parts differing from the 42C60, the technical data sheets for the 42C60
shail also be referred to.

1. SYSTEM CONFIGURATION
(1} 11O ports
{2) Pulise Generator
(3} Zero-cross detector
(4) Hold Controller
Concerning the above component parts, the configuration and functions of hardware are described.

2. PERIPHERAL HARDWARE FUNCTION

2.1 /0 ports
The 42C66 has 4 1/0 ports (15 pins) each as follows :
) PO, P1 ; 4-bit programmable /O (Port PO is shared by hold request/release signal
input)
21 P2 ; 3-bit programmable I/O (P22 pin is shared by hold request/release signal
input)
3 P3 : 3-bitoutput (P33 pinisshared by pulse output)

1-bitinput (P30 pin is shared by zero-cross detection input)

(1) Ports PG (PO3-P00), P1(P13-P10)
Ports PO and P1 are 4-bit programmable input/output ports with latches, and these are high
current outputs which can directly drive LEDs. The latch is initialized to “1” during reset. Port PO
(PO3-P00) is also used for hold operation release signal input (HOLD3-HOLDG) .

Port PO {Port address OP00/IPCO) Port P1(Port address QOPQ01/1P01)
3 2 1 0 3 2 1 0
P03 P02 PO POO P13 I P12 I P1 | P10 7
(HGLD3) (HOLD2) (HOUDT) {(HOLDO)

Figure 2-1. Ports PO and P1

(2) PortP3{P33-P30)
Port P3 consists of 3-bit output ports with latch (P33-P31) and a 1-bit input port (P30) . The latch is
initialized to " 1" during reset.
P33 pinis also used for pulse output (PULSE) and is a high current output pin.
P30 pinis for zerc-cross detection input {ZCIN) .

Port P3 (Port address OP03) (Port Port address  IPQ3)
3 2 1 ... .. 3 2] LA 0
P33 P32 P31 o ; ; P30
(PULSE) Lo : E (ZCIN)

Figure 2-2. Port P3
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TOSHIBA TMP42C66

2.2 Pulse Generator
Pulse outputis used for buzzer drive, and remote control carrier.
The pulse output (PULSE) pin is also used as P33 pin. P33 (PULSE)} pin has a high current capable of driving
NPN transistor bases during carrier output for remote control transmitting, and operating infrared LEDs.
Pulse outputis asynchronous.

2.2.1 Circuit Configuration

{ Internal bus )
Pulse outputcontrol 3 2 4 ; i 0 P33 output latch
command register 1 l i i I 1
1 ' 1 D Q VDD
(OP03) Lo . . Selector

] A
8 Y P33 (PULSE)
S -t

Figure 2-3. Pulise generator

. Pulse

L .| generator

2.2.2 Controf of Pulse output
Pulse output is controlled by the command register (OP05). The command register is initialized to
“0100g8" during reset; therefore, pulse outputis halted and latch data are output to P33 pin.
Example?: Abuzzerdrive pulse of approximately 1KHz is output (at fc = 2MHz) from PULSE pin.
LD A, #00118B ; OP05«0011,
ouT A, %0P0b
Example2 : A remote control transmitter carrier pulse of 37.9KHz is output (at fc =455KHz) from
P33 (PULSE) pin.

LD A, #00008B ; OP05+00004

out A, %0P05

LD A, #10008B ; P33 output Latchel
out A, %0P03

Pulse Qutput Control Command Register (Port address  OPQ5)

3 2 1 0
! [ l J (Initial value 0100)
(0000 : carrier pulse for remo-con Example: at fc = 2.048MHz
0001 :Buzzerpulse fc/27tHz) 16 [KHz]
0010 :Buzzerpulse fc/29 4
10011 : Buzzer pulse fcr21t e 1

0100 : Disable pulse output (latch data output)

0101 : Unused

Note 1. * [ don'tcare 011+ : Unused
Note 2. fc ; Basicclock

frequency[Hz] Txxx :Unused

Figure 2-4. Pulse Output Control Command Register
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TOSHIBA TMP42C66

(1) Buzzer pulse

The buzzer pluses of the 42C66 consists of three different outputs obtained by dividing the basic

clock.

The output type can be selected by the program. Buzzer pulses are not affected by P33 latch data

and pulse output starts immediately after a command is loaded to the command register (OP05) by

an outputinstruction.

Note. When a piezoelectric buzzer is connected to the pin, voltage may be generated by the

buzzer due to thermal or mechanical shock. In such cases, there is danger of the pin
being destroyed so a zener diode should always be connected for protection.

VDD
P33 output latch | f
A [dpiezobuzzer
PULSE pin L] [ L1 ! LT 1 | E}—<——-r
! ' PULSE pin

disable —>O0=——————  enable — s+ disable

Setling command register

Figure 2-5. Timing chart and circuit example of buzzer pulse

(2) Carrier pulse for remote control signal transmitter
A basic clock frequency of 455kHz is recommended when the 42C66 is used for remote control
transmitting. At such times, the remote control transmitting carrier has a frequency of 37.9 kHz
(1/3 duty), which is the basic clock (CP : frequency fc[Hz] ) divided by 12. Also, the remote control
transmitting carrier is output only when the P33 latch data is “1” “Low” level is output when the
latch datais 0"

P33 cutputlatch l l I I vbD
e

'
L

[} I
) '
! 1 i i
1 i
) i
! i

. | C—

! (
i 1 ] 1
—o—~——— enable ——»le disable »=—— enable —»i« disable PULSE pin

PULSE pin

)
t Setting command register

Figure 2-6. Timing chart and circuit example of carrier pulse for Remo-con

2.3  Zero-cross detector
P30 pin is used for zero-cross detection
input (ZCIN) and zero-cross detection can

R
]
I
1

. IN Capacit ACinput
be performed by connecting and external i:J RiKQlyp., o apf}c' o \/\'/p\uf\
capacitor. This function can be used for B - 0.1pF
commercial power supply frequency (AC LSJ (zpcsl?u)

50 / 60Hz) input, and time base or triac

control. The zero-cross detector is disable ZCD enable
and P30 pin is set to high level during the

hold operating mode.

When driving P30 (ZCIN) pin directly Figure 2-7. Zero-cross detector
without using an external capacitor, P3Qis

used for normal digital input.

]
I
1
1
-
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TOSHIBA TMP42C66

1z

Vazc

AC input

Vazc

Zero-cross
detection signal

Figure 2-8. Zero-cross detection signal

3. POWER SAVING FUNCTION
The 42€66 has the hold operating mode intended to save the power.

3.1 Hold Operating Mode
The PO {PO0-P03) ports of the 42C66 are also used for hold operation release signal input (HOLD0O-HOLD3)

Because of that, hold operation can released and normal operation resumed by inputting the high level
to one of the four PO port pins or the P22 (HOLD) pin.

Consequently, when entering the hold operating mode hold, all of the hold operation release signal
input pins must be set to the input mode and fixed at low level.

Hysteresis inputis used for hold release signal input from P22 (HOLD) pin, but normal CMOS input is used
for hold operation release signal input from pins P00 (HOLDQ) - P03 (HOLD3)

Hold release P22 (WLD)
signal
P03 (HOLD3)
P02 (HOLD2)
PO1 (HOLDT)
P00 (HOLDO)

Figure 3-1. Hold control circuit
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TOSHIBA

TMP42C66

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS (Vg5 =0V)

PARAMETER SYMBOL PIN RATING UNIT
Supply Voltage Voo -05t07 Vv
Input Voltage Vin -0.5toVpp+0.5 \
Cutput Voltage Vour -0.5toVpp +0.5 v
Qutput Current (total) Eloyt 100 mA
Power Dissipation [Top = 85T PD 300 mw
Soldering Temperature {time) Teig 260 (10sec) c
Storage Temperature Tug -55t0 125 T
Operating Temperature Tons - 401685 T
RECOMMENDED OPERATING CONDITIONS (Vs =0V, Topr = - 40 to 85°C)

PARAMETER SYMBOL PIN CONDITIONS Min. Max UNIT
Supply Voitage Voo 4.0 6.0 Y
Input High Vinr | Except Hysteresis Input Voo x0.7

Voo v
Voltage Vigz 1 Hysteresis input Vpp x 0.8
lnput Low Vi Except Hysteresis input Vppx 0.3
Voltage Viz Hysteresis Input ° Vpp x 0.2 Y
Vpp = 4.010 6.0V 2.0
Clock fFrequency fe 0.2 MHz
Vpp=4.5106.0V 5.0

170290
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TOSHIBA TMP42C66

D.C.CHARACTERISTICS (Vg5 =0V, Topr= ~4010857)

PARAMETER SYMBOL PIN CONDITIONS Min. Typ. Max. UNIT
Hysteresis Voltage Vs Hysteresis Voltage - 0.3 - \4
Input Current I P30 pin Vpp = 5V, Vin=5ViIoV - +30 - LA
Input High Current m Ports PO, P1, P2 Vpp =5V, V=5V 15 30 80 pA
input Resistance Rin RESET 65 160 340 KQ
Qutput High Voltage Vou Ports PO, P1, P2 Vpp =5V, lon= - 5pA 47 49 - %

lowi P31, P32 pins Vop =4V, Vou =24V -1.0 -45 -
Qutput High Current mA
foH2 P33 pin Vpp =3V, Vou = 1.5V ~-75 - -
loLy Ports P2, P3 Vpp =4.5V, Vg =0.4V 1.6 5.0 -
Output Low Current mA
loLz Ports PO, P1 Vop = 4.5V, Vg =1.2V 10 25 -
Supply Current
(In the Normal lop Vop =6V, fc=2MHz - 0.8 3.0 | mA
operating mode)
Suppiy Current
(In the HOLD loow Vop=6V - 0.1 5.0 pA
operating mode)

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

Note 2. Supply Current in the Normal operaling mode . RESET Pin is OV, and XOUT pin and ports are apenned in the external
clock operation.
Note 3. Supply Current in the Hold operatingmode  :  All pins except the power supply pins (VDD, VSS} are opened.

A.C.CHARACTERISTICS (V55 =0V, Topr= -4010857)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. UNIT

Vop=4.0to 6.0V 2.5

instruction Cycte Time tey - 25 ps
Vpp=4.5t0 6.0V 1.0

High fevel Clock pulse Width twen Vin = Vig

For external 100 _ _ ns
Low level Clock pulse Width twel Vin =Vt clock operation
170290
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TOSHIBA TMP42C66

ZERO-CROSS DETECTION CHARACTERISTICS

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. UNIT
Zero-cross detection Input Voltage Ve AC coupling (C=0.1uf) 1.0 - 1.8 Vp.p
Zero-cross detection Accuracy Vazc fzc = 50 to 60Hz {Sine Curve) - - +135 mv
Zero-cross detection lnput Frequency fac 40 - 1000 Hz

RECOMMENDED OSCILLATING CONDITIONS (Vss =0V, Vpp=4.0t0 6.0V, Topr= -40t0 85C)

(1) CeramicResonator

5MHz {(Vpp=4.5t06.0V)
CSA5.00MG (MURATA)  Cxn =Cxout = 30pF

XouT

CJ

2

=<

Hz

YH—12
HH—O

C C
CSA2.00MG (MURATA)  Cxin = CxouT = 100pF X xouT
1MHz XIN XOouT
CSB1000D (MURATA) Cxjn =CxouT =330pF
Rxout
{0t
455KHz Cxin L L Cxour
CSBASSE  (MURATA)  Cxin =CxouT = 220pF, RxouT = 5.6KQ ; ;]/;
(2} RCoscillation
1MHz typ. Rx = 15K, Cxin = 100pF ’% XOL%IT
S00KHz typ. Rx = 36K, Cxn = 100pF _J_ AW |
Cxin /I Ry

170290
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TOSHIBA

TMP42C66
TYPICAL CHARACTERISTICS
Rw R,N~Ta RESET llH IIH"VIN
(k) (pA)
40
200 -
30
160 //
20 Vi
I Vpp = 5.0V ) Vpp = 5.0V
120 “ Ta=25°C
Z a=
10 7
80
_25 0 25 50 75 (°Q)Ta 0 1 2 3 4 5 (V) Vi
lom low = Vou lon lonw=Voun P33 PIN
(mA) {mA) \
-8 ~40 \
~6 k -30
-4 N -20 \
N Vpo = 5.0V \ Vop=5.0V
AN Ta=25°C \ Ta=25C
-2 < -10 X
0 1 23 4 5 (V) Vou 0 1 2 3 4 5 (V) Vou
oL loL - VoL P2, P3PORT ot loL - Van PO, P1PORT
(mA} 7 (mA) [
]
8 L - 40
/ ]
6 £ -30
4 -20
L Vpo=5.0V A Voo = 5.0V
£ Ta=25C Ta=25C
2 ~ -10 7
0 0.4 08 V) Vo U 04 08 12 16 20 (VMvg
| -V lpp = {¢
150 oo~ Voo .
{mA) A [ {mA)
10 fc = 5MHz 20
.5 1.5
7
1.G 1.0 4
L~ fc=2MHz| 1a= 25°C Vpp = 5.0V
05 7 Ta = 25°C
05 . pocif
" fc = 400KH —
0 3 4 5 & 7 (V) Voo U 200K  scok 1M 2M SM (Ha)fc
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TOSHIBA TMP42C66

fc — Rx (RC oscillation)

¢ fc - Vpp (RCoscillation) fe
{Hz) (Hz)
5M 5M
\
M Rx = 15K0) M \\
™M ™M g
— L‘
500K — Cxin = 100pF SO0K i Vpp=5.0V
Ry = 36KQ Ta=25°C Cxin = 100pF
200K 200K Ta=25C
3 4 5 6 7 (V) Vpp 0 10 20 30 40 50 (k§2) Ry
Voo _
Operating guarantee range
4%
6
7%
5
4 - Ta= - 4010 85°C
3
200K M 2M 5M (Hz) fc
170290
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TOSHIBA TMP42C66

INPUT/QUTPUT CIRCUITRY
(1) Control pins
The input/output circuitries of the 42C66 control pins are shown below.
Oscillation type can be chosen by mask option either a ceramic resonator (external clock input) or
an RC osciliator.

CONTROLPIN 110 CIRCUITRY REMARKS
Option :  Ceramicresonator/External clock input
OSC. enable ->t_D3_ Resonator connecting pins
'\}{\f/\/ R =1KQ (typ.)
R Ri =1MQ (typ.)
XIN XOouT
XIN INPUT
XOUT OUTPUT Option : RCoscillation
Resonator connecting pins
05C. enable »i@o_
Hysteresis input
AV R =1KQ (typ.)
R Ry Ry = 1MQ (typ.)
XIN XOuT
VDD Hysteresis input
RESET INPUT Rin R Pull-up resistor
< AW—{] Riv = 160KQ (typ.)
R = 1KQ (typA)
170290
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TOSHIBA TMP42C66

(2) 11O Ports
The input/output circuitries of the 42C66 I/0 ports are shown below.

INITIAL
PORT {He] CIRCUITRY STATE REMARKS
11O control signal
VDD Programmable VO port
inputmode  :  Inputwith pull-
PO down
Y Qutput mode :  Push-pull
P1 l{e] d - Input
3 R
<}o—o<} (Ports PO and P1 are high current
| [«pull-down outputs)

transistor
R= 1K£2(typ)
R P30 pin
Zero-cross detection input
Input Input
R=1KQ (typ.)
ZCD enable
P3
vDD
P33 -P31 pins
(P33 pinis high current output)
Output High
~

Push-pull cutput

170290
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