TOSHIBA TMP42C50/70

CMOS 4-BIT MICROCONTROLLER

TMP42C50N, TMP42C70N
TMP42C50M, TMP42C70M

The 42C50/70 are high speed and 4-bit single chip microcomputers with added input/output ports and based
on the TLCS-42 CMOS series.

The 42C50/70 are suitable for control of home appliances (such as fans, air-conditioners, refrigerators), audio
equipments, games, and toys.

PART No. ROM RAM PACKAGE PIGGYBACK BOARD
TMP42C70N i 32x4-bit sDIP28 BMaziig
---------------- 1024 x 8-bit fPm-------=--—o
TMP42C70M SOP28
FEATURES
#4-bitsingle chip microcomputer SDIP28
®Instruction execution time :
1.0ps (at SMHz, 4.5 to 6.0V)
2.5us (at 2MHz, 4.0 to 6.0V)
@44 basicinstructions
e Allinstructions are one byte object code
e Tablelook-up instructions P
#Stack for subroutine call : 1 1evel /,«/ /ﬂ‘{ﬁ
#1/0 port (23 pins) '&t‘/mwl‘w
e /O 3ports 11pins (Note 1) |
e 1/0 2ports 8pins (Note 2)
e Output 1port 4pins TMPA2CSON
(Note 1) Software programmable I/O ports TMP12C70N
(Note 2) Mask programmable I/0O ports
#Interval Timer (14 stages)
& Hold function
Battery/Capacitor back-up 50P28
#Clock generator
Ceramic resonator/RC oscillation (mask option)
& Real Time Emulator: BM4221A
e
Sl
TMPA42C50M
TMP42C70M
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TOSHIBA TMP42C50/70

PIN ASSIGNMENTS (TOP VIEW)

(1) SDIP28 (2) soP2s8
XOUT =[] 1 e 28 [J =— vDD XOUT —— [ 1] ¢ I 28 ~— VDD
XIN —[1 2 27 [3—> ps3 XIN —= [T 2 27 [T —— ps3
RESET —[] 3 26 [1— P52 RESET —»[_I] 3 26 [T 31— P52
POO -—[] 4 25 [ — P51 PO0 «»["T] 4 25 [T 31— P51
POl «=[] s 24 [1— P50 POl =11 s 24 [T _J—> P50
P02 <[] 6 23 [1 = ra3 P02 =« (L] 6 23 [173 < Pa3
P03 =[] 7 22 [ - Pa2 PO3 -] 7 22 {17 = Pa2
P10 «>[] 8 21 {3 < Paq P10 ->[_T] 8 21 [T = P41
P11 -] 3 20 [0 = Pao P11 - ([1] 9 20 [I—] - pag
P12 <[] 10 19 [0 ~— P33 P12 ~—»["T] 10 19 {1 = P33
P13 =[] 1 18 [0 <> P32 P13 (1] 11 18 [1TJ = P32
P20 ~—>[] 12 17 [J = P33 P20 - [_T] 12 17 [1J - P31
P21 =[] 13 16 |1 <~— P30 P21 - [_I] 13 16 |13 =< P30
VSS —=[1 14 15 [J < P22 (HOLD) VA p— 14 15 {11 <> P22 (HOLD)
BLOCK DIAGRAM
gowelr {VDD-———)
upply 1vss —f
B U
MBR
woe | L
(RAM) LProgram Stack ]
FLAG Counter Register
sk [cF lrkji
Program 2
Reset —iy | System Memory f,
input  RESET Controller d
Timing f
Generator
Resonator {X\N - Clock . Interva?]_» Hold
connecting| XOUT & Generator Timer Controller

" Y }*|
¢

1 U

Port PO P1 [ P2 ] l P3 ’ P4 | PS I
Register
A AT A

P03 P13 P22 (HOLD) P33 P43 P53
{ { ¢ ! { ¢
POO P10 P20 P30 P4o P50
11O port /0 port /0 port Output port
(Hold input)
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TOSHIBA

TMP42C50/70

PIN FUNCTION

PIN NAME INPUT/QUTPUT FUNCTIONS
P03 - POO Vo 4- bit programmable IO ports with latch, input/output mode can be specified by
[MQV A, P} instruction.
P13 - P10
HOLD Hoid requestrelease signal input
P22 (H Lp) UO (INPUT) . 3-bit programmable I/O port with latch B R AR R PRI LERE T
P21 The four input/output modes can be selected
170 with an I/O control instruction MOV A, P}.
P20
P33 - P30 4-bit I/0 ports with latch.
e EEEERER 110 Mask options make it possible to choose any of four different combinations for
P43 - P40 each port : input, output, or input/output
PS3 - PS50 QUTPUT 4-bit output port with latch
XIN INPUT Resonator connecting pins.
XOUT OUTPUT For inputting external clock, XIN is used, XOUT is opened.
RESET INPUT Reset signal input
vDD + SV
B Power Supply s
VsS 0V (GND)
170290
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TOSHIBA TMP42C50/70

OPERATIONAL DESCRIPTION

Due to mask options, the 42C40/60 are available as the 42C50/70 with a total of 3 additional ports (12 pins): 2
ports that can select input/output circuit configuration and one dedicated output port. All eise is exactly the
same as for the 42C40/60. Refer to the 42C40/60 technical data sheet for details.

1. PERIPHERAL HARDWARE FUNCTION
1.1 /O Ports

The 42C50/70 have 6 1/0 ports (11 pins) each as follows:
1+ PO, P1; 4-bit programmable /O

2. P2 ; 3-bit programmable I/0 (P22 pin is shared by hold request/release signal input pin.)
3 P3, P4 ; 4-bitl/O (mask option)
4 PS ;  4-bit Output

The following explanation covers only ports @ and @ added to the 42C40/60. These ports do not have
input latches, so external input data are either held externally untill read, or are read several times
before processing, when necessary.

(1) Ports P3(P33-P30), P4 (P43-P40)
Any of the four input/output circuit configurations (A, B, C, D) shown in Table 1-1 can be selected
foreach of the 4-bit ports as a mask option.

Mask option code P33-P30 P43-P40
A Push-pull output Push-pull output
B8 Sink open drain output Push-pull output
C Sink open drain output Sink open drain output
D input with pull-up resistor input with pull-up resistor

Table 1-1. Mask option for Ports P3 and P4

Port P3 (Port address OP03/1P03) Port P4 (Port address OP04/IP04)
3 2 1 0 3 2 1 0
P33 P32 P31 | p30 | P43 P42 P41 P40

Figure 1-1. Ports P3 and P4

(2) PortP5(P53-P50)
Thisis a 4-bit push-pull output port with latch.
The latch isinitialized to “1” during reset.

Port PS5 (Port address OP05)

3 2 1 0
P53 P52 PS1 Pso |

Figure 1-2. Port PS5

170290
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TOSHIBA TMP42C50/70

1.1.1 Push-puil output
Data from the accumulator or data memory can be
transferred to a latch or output from a pin by executing
the outputinstructions [OUT A,%p] and [OUT

i VDD
@HL,%p]. A ouT
The latch is initialized to “ 1" during reset. e
r
1.1.2  Sink open drain output % m o PIN
To use forinput, set the latch to “1” and use as a high- ATcn —
impedance port. External input data can then be read B
S

by executing the input instruction in that status
(output transistor off).

To use for output, it is possibie to change the output Figure 1-3.  Circuitry of push-pull output port
level by connecting an external puli-up resistor.

The latch is initialized to 1" during reset. ™ ouT
I
1.1.3  Input with pull-up resistor 0 PIN
This is an input-only port with a puli-up resistor. $—’ [ >0~ R<1KQ 1
Externalinput data can be read by executing the input %‘ LATCH IN B yp-
instructions [IN %p, A] and {IN % p, @HL]. Pl
b N
Note :Power consumption by the oscillation circuit and Y
internal hardware is reduced during hold operation

but power consumption by external circuit
interfaces is not directly related to hold operation
hardware operation, therefore, caution must be
observed in system design and interface circuit

Figure 1-4. Circuitry of sink open drain
output and input port

design. For example, if the power supply voltage of | i vDD

an external circuit is dropped to 0V and the outputis |

at high level, as for the push-pull output shown in H Rin = 90K typ.
Figure 1-6 (a), current may flow through the 5 IN

parasitic diodes of the external circuit in some cases. ! {1/1 \ M D PIN
The relevant pin must be set to low level. Also, with ? R=1KQ typ.

input having a pull-up resistor as shown in Figure 1-6
(b), it is necessary to break the current path with a

switch. Figure 1-5.  Circuitry of input port with pull-up

resistor

VDO =5V SV >0V VDD =5V eak 5V — 0V
eakage
et Ry
ON

PIN switch

external circuit external circuit

(a) Push-pull output (b} Input with puil-up resistor

Figure 1-6. External circuit Interface during the Hold operating mode

170290
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TOSHIBA TMP42C50/70

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGL! (VSS =0V)
PARAMETER SYMBOL PIN RATING UNIT
Supply Voltage Voo -05107 V]
Input Voltage Vin -0.5toVpp+0.5 v
Voun Except sink open drain output -05toVpp+0.5
Qutput Voitage v
Vour Sink open drain output -0.5t0 12
Qutput Current (total) Yiout 60 mA
Power Dissipation {Top =85C] PD 300 mw
Soldering Temperature (time) Tad 260 (10sec) 9
Storage Temperature Tstq -5510125 c
Operating Temperature Topr -401t085 c
\ k .
‘i RECOMMENDED OPERATING CONDITIONS (Vs =0V, Topr= ~40to 85 C)

PARAMETER SYMBOL PIN CONDITIONS Min. Min. UNIT
Supply Voltage Voo 4.0 6.0 v
input High ViK1 Except Hysteresis Input Vpp x0.7

Voo v
Voitage ViHz Hysteresis input Vppx 0.8
Input Low Vin Except Hysteresis Input Vpp x 0.3
0 \
Voltage Viz Hysteresis Input Vppx 0.2
Vop =4.010 6.0V 20
Clock Frequency fc 0.2 MHz
Vpp=4.5106.0V 5.0
170290
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TOSHIBA TMP42C50/70

\B.C‘CHARACTERISTIC?) (Vss =0V, Topr=-40t0 857C)

PARAMETER SYMBOL PIN CONDITIONS Min. Typ. Max. |UNIT
Hysteresis Voltage Vs Hysteresis input — 0.3 - \
Input Current ™ Open drain output Vpp =6V, Vi =0V - - 10-5 -2.0 HA
High Input Current I Ports PO, P1, P2 Vpop =5V, Viy=5V 15 30 80 BA

Rini RESET 65 160 340
Input Resistance KQ
Rin2 Input with puil-up resistor 35 90 190
Output Leakage Current Lo Open drain output Vop =6V, Voyr =6V - 10-5 20 | BA
Output High Voltage Vou Vpp =5V, lop = — 5pA 4.7 49 - v
Push-puil output
Output High Current lom Vpp =4V, Voy=2.4V 1.0 ~45 - mA
Output Low Current loL Ports PO-PS Vop =4.5V, Vo = 0.4V 16 5.0 — mA
Supply Current
(In the Normal oo Vpp =6V, fc=2MHz - 0.8 3.0 | MA
operating mode)
Supply Current
(in the HOLD IooH Vop = 5V - 0.1 50 | BA
operating mode)

Note 1. Typ.valuesshows those at Vpp =5V, Topr=25°C.

Note 2. Supply Currentin the Normal operating mode: RESET pin is 0V, and XOUT pin and
ports are opened in the external clock
operatlon.

Note 3. Supply Currentin the Hold operating mode * All pins other than the power supply
pins (VDD, VSS) are open. This port is
fixed at OV when sink open drain pins
are specified as by mask option.

t A.C.CHARACTERISTICS (Vss =0V, Topr= -40t0857C)

PARAMETER J symsoL CONDITIONS Min. Typ. Max. | UNIT

Vpp =4.0 106.0V 25

Instruction Cycle Time Ly - 25 ps
Vop =4.510 6.0V 1.0

High level Clock pulse Width twek Vin=Viy For external

clock operation 100 - - ns
Low level Clock pulse Width twel Vin= VL
170290
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TOSHIBA TMP42C50/70

RECOMMENDED OSCILLATING CONDITIONS (Vss =0V, Vpp =4.0t0 6.0V, Ty, = —40t0 85TC)

(1) CeramicResonator

SMHz (Vpp=4.5t06.0V) ) XIN XouT
CSAS.00MG (MURATA)  Cxin = CxouT = 30pF f? i{
2MHz c i Cxour
N X
CSA2.00MG (MURATA)  Cxin = CxouT = 100pF X ;1; ;1; v
1MHz XIN XOuT
CSB1000D (MURATA)  Cxin =CxouT = 330pF
Rxout
455KHz g
—_ Cxin Cxout
CSB455E  (MURATA)  Cxin = CxouT = 220pF, RxouT = 5.6KQ ;1; ;1;
(2) RC Oscillation
1MHz typ. Rx = 15KQ, Cxin = 100pF XIN xour
500KHz typ. Rx = 36KQ, Cxin = 100pF
Cxin /I Rx
170290
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TOSHIBA TMP42C50/70

TYPICAL CHARACTERISTICS

l

Rin Riy~-Ta ESET lip = Vin
(k) (nA)
40
200 /
30
160 e
: 20 )
— Voo = 5.0V Voo = 5.0V
oo = o0=5.
120 /'/ Ta=25°C
10 —~
80
-25 0 25 SO 75 (°C)Ta 0 1 2 3 a4 s (V) Vin
lon -V oL - Vou
lo, OH OH loL
(mA) (mA) 7
-8 8 ‘/
-6 6 /
—
'\
_4 4 -
™. Vpp = 5.0V // \T/go;;-gv
Ta=25°C =
- EAN dwa
0 1 2 3 a 5 (V) Vou 0 0.4 0.8 (V) Vo
Ipp - fe
oo oo - Voo oo oo
(mA) % I (mA)
fc = 5MHz
2.0 — 2.0
1.5 1.5
4
1.0 Y
10 | fc=2MHz | Ta = 25°C Voo =50V
— / Ta=25°C
0.5 [ 0.5
. ] T
o]
fc = 400KH h—
0O 3 4 5 6 7 (e © 2006 s00k 1M 2M  SM (M2 fc
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TMP42C50/70

TOSHIBA
fc fc - Vpp (RCoscillation) fc fc - Ry (RC oscillation)
(Hz) (Hz)
SM SM
\
™ Rx = 15KQ m \\
™M m™
~—1
500K — Cxin = 100pF 500K P—— Vpp = 5.0V
Rx = 36KQ Ta=25C Cxin = 100pF
200K 200K Ta=25°C
3 4 S 6 7 (V) Vpp 0 10 20 30 40 50 (KQ) Ry
Voo
Operating guarantee range
v 10 1]
6 —1 i
1
5
4 Ta= - 4010 85°C
3
200K M 2M Smv (Hz) fc

170290
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TOSHIBA TMP42C50/70

INPUT/OUTPUT CIRCUITRY
(1) Control pins
The input/output circuitries of the 42C50/70 control pins are shown below.
Oscillation type can be chosen by mask option either a ceramic resonator (external clock input) or
an RC oscillator.

CONTROL PIN 70 CIRCUITRY REMARKS
Option :  Ceramic resonator or External clock input
OSC. enable Resonalor connecting pins
R =1KQ (typ.)
Ry
R Ry =1MQ (typ.)
XIN XouT
XIN INPUT
XOUT OUTPUT Option :  RCoscillation . A
Resonator connecting pins
OSC. enable
Hysteresis input
R =1KQ (typ.)
R{ =1MQ (typ)
XIN XOouT
VDD Hysteresis input
RESET INPUT Rin R Pull-up resistor
Ry =160KQ {(typ.)
R = 1KQ (typ.)
170290
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TOSHIBA TMP42C50/70

(2) 1/0O ports
The input/output circuitries of 42C50/70 I/O ports are shown as below, any one of the circuitries
can be chosen by a code (A, B, C, D) as a mask option.

input/Output circuitry (Code : A) Standard circuitry

PORT 1o CIRCUITRY initial state REMARKS

110 control signal

VDD
Programmabe /O port
Input mode : Inputwith
PO SZ puli-down
Pi 170 ! - Input Output mode : Push-pull
R
P2 <P_0Q R=1KQ (typ.)
-———————i < pull down
transistor

VDD
. ai
P4 Output D@—{: D High Push-pull output
PS5 i

Input/Output circuity (Code : B) Port P3 of the standard circuitry is changed to a sink open drain output and input.

PORT 1710 CIRCUITRY Initial state REMARKS

110 control signal

Programmble VO port

VDD
L |: Input mode : Inputwith
PO pull-down
P1 110 4 - Input Output mode : Push-pull
R

P2
__—’ < pull-down
transistor

— o[~ : ) :
Hi-Z Sink open drain output

R=1KQ (typ.)

P3 170
R (input) (R=1KQ typ.)
%\/DD

P4

Output {[>o— E] High Push-pull output
Ps <

170290
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TOSHIBA

TMIP42C50/70

Input/Output circuitry (Code : C)

Ports P3 and P4 of the standard circuitry are changed to sink open drain outputs and

inputs.
PORT 110 CIRCUITRY Initial state REMARKS
110 control signai
vOD
o Programmabile I/0 port
Input mode Input with
PO Y pull-down
p1 o ) - o Input Output mode : Push-pull output
P2 <Jpo<] R=1KQ (typ.)
41 - pull-down
transistor
P3 —Do—= : : :
/O Hi-Z Sink open drain output
P4 R (Input) R=1KQ (typ)
VDD
PS Qutput High Push-puli output
-

Input/Output circuity (Code : D)

Ports P3 and P4 of the standard circuitry are changed to inputs with puli-up resistor.

PORT 1o CIRCUITRY Initial state REMARKS
1/0 controi signal
vDD
Programmable I/0 port
Input mode Input with
PO pull-down
p1 [f{e] - Input Output mode : Push-puli
R
P2 o] R=1KG (1yp.)
—.{ - pull-down
transistor
VDD Pull-up resistor
P3 R =90KQ (t
Input Rin Input i 0KQ (typ.)
R R = 1KQ (typ.)

P o<} An—] v

VDD
PS Output B High Push-pull

| -
170290
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