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GENERAL DESCRIPTION

TMP4321AP is one version of single-chip microcomputer TLCS43 series processed

with NMOS.

Since TMP4321AP can make periodic interrupt gained by dividing the CPU clock
to 512 or 1024 using the built-in prescaler, it is most appropriate for com-

puter control, such as sequence control.

Refer to the technical data of TLCS43 when using or considering TMP4321AP.

FEATURES

o Software compatible with TLCS43 series
o ROM capacity: 2048W x 8 Bits

o RAM capacity: 128W x 4 Bits

o Instructioﬁ executing rate: 4 us

o Input ports: 3 x 4 Bits PIN CONNECTIONS

o Input/output ports: 2 x 4 Bits

o Output ports: 3 x 4 Bits

. TEST[J1 42 [1Vpp

1x 3’B1ts voo0 2 a g

o Interrupt level: 1 level (Interrupt by timer) oy Qs 0PI,
INOo [ 4 39 [JIN1g

o Subroutine nesting: 4 levels (including interrupt Nog [0 5 38 [JIN1g
level) orog0s 37 [JINzg

o ROM data readout instructions OTOJEV o [Nz
070,18 35 [JIN22

o TI/0 level: TTL compatible" . or0z [ s []IN2g
: o0r19 [J10 = Q1019

o Ports available for large current output: 2x4 Bits or1; [Ju1 sz [1101;
) ‘ or1y 12 a J1o1,

o +5V single power operating (operating voltage or1g s ® f1o1
margin: 5V + 10%) 3

020 12 20 J 1004

o Operating temperature range: -10~70°C orz; [is s 1100,
orz, s 27 100,
oT2g 17 26 1004

or3g 18 25 Jxour

oty [Jae 2 Px1y

orss [Jz0 2z [JRST

aND Q= 22 JINT
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TIMER INTERRUPT

The following figure shows the configuration of timer interrupt circuit
of TMP4321AP.

INTERNAL TIMING CLOCK

I
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| SELECTIVE TIMER OPTION

As shown in the above figure, interrupt is not caused by external source via
INT pin, but it is only caused by the output divided by thebuilt-in prescaler.
The INT pin is usually set to "H" level (open) by.the pull-up resistor, but

it is not connected with the internal circuit.
Assignment of selective timer option is as follows

(1) Option INTDV7 is interrupted at x 512(S) cycle (Q7).

fosc

1

“Fosc ¥ 1024(S) cycle (Q8).

(2) Option INTDV8 is interrupted at

(Refer to "Mask Option Assignment'in the technical data of TLCS43 for
further details.)

The relation between timer interrupt and reset is

shown in the following figure. MASK ROM DATA TAPE FORMAT

iC

RST INPUT___ | 'COMMENT' COMMENT

. @ @

v Lg ' PULL-UP
INTERRUPT }__T/n T — (PUNNNI) -
PUTSE T @ RESISTOR

T: INTERRUPT CYCLE BY OPTION ASSIGNMENT

(INTDV7)
A . . s or TIMER
Initial interrupt occurs at T/2 interval after the RST . (INTDVS)
input is released, and then repeatedly occurs by every @ COMMEN
| 'commnr ! MMENT
T cycle. @
MASK
PATTERN

N8
@ @
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BASIC CLOCK

The following are four methods to generate and supply the basic clock pulse in
the TMP4321AP.

(1) Direct connection of crystal oscillator

L

| When a crystal oscillator has been connected
X X
l_EN L_Sgﬂ to TMP4321AP as shown in the left figure,

[] the basic clock pulse is generated at the

frequency inherent in the crystal oscillator.
= CIN == Cour

.

3
N

Recommendations for CIN and CoUT
CiN=CouT=60pF (fosc = 500KHz)

(2) Direct connection of ceramic oscillator

When a ceramic oscillator has been connected

1 ) )
to TMP4321AP as shown in the left figure,
IXINI IXOUTI ! ° &
the basic clock pulse is generated at the

) |[ﬂ | frequency inherent in the ceramic oscillator.

E Coyrt Recommendations for Cyy and Coyr
CiN=Coyr=100pF (fogc ~ 500KHz)

1

| | When a IFT has been connected to TMP4321AP as

shown in the left figure, the basic clock
pulse is determined according to the

circuit constant.

Recommendations for Cyy and Coyp
Cn=Coyr=100pF (fpgc ~ 500KHz)
(4) Supply of external clock

XIN IXOUTl The basic clock pulse of TMP4321AP can be
OPEN supplied by an external oscillating circuit
OSCILLATING
CIRCUIT as shown in the left figure.
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MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
VDD Supply Voltage -0.5 v 7 \4
VIN Input Voltage -0.5 v 7 v
VouT1 Output Voltage (except open drain terminal) -0.5 v 7 \4
VouT2 Output Voltage (open drain terminal) -0.5~10 v
IouT1 Output Current (except OT1, 0T2) 4 mA
TouT2 Output Current (OTLl, OT2) 30 mA
Tstg Storage Temperature -55 ~ 125 °C
Topr Operating Temperature -10 ~ 70 °C
Tsld Solder Temperature 260 (10 sec.)| °C
Py Power Dissipation (Ta =70°C) 850 m
D.C. ELECTRICAL CHARACTERISTICS (VDD = 5V+10%, Topr = -10 " 70°C)

SYMBOL PARAMETER TEST CONDITION | MIN.[TYP.| MAX.{ UNIT
VIH1 |Input High Voltage (INO,IN1,IN2,100,I01,RST) - 2.2 - |Vpp v
VIH2 |Input High Voltage (INT) - 3.5 - |Vpp v
VIL Input Low Voltage - 0 - 0.6 v
VCH Input High Clock Voltage (XIN) - 3.8/ - |Vpp v
VL Input Low Clock Voltage (XIN) - 0 - |0.6 v
IIN1 Input Current (INo, IN1, IN2) VIN = VDD _ ~ 120 uA
IIN2 Input Current (I00, IO1) Open Drain VIN = VDD = - 120 uA

Pull Up - - - - -

IIL1  |Input Low Current (I00, IOl Open Drain = =L == =
P (100, T01) 5T, VIN = 0.6V| - | - |-1.6] maA

I11.2 | Input Low Current (RST, INT) VIN = 0.6V | - - |-0.1| mA
110 Outout L 0T0,0T1, | Open Drain VOUT = VDD - - 120 LA
utpu eak Current (OT2,0T3) Pull Tp - - = = =

Yon Output High Voltage Open Drain - - - - -
(except XOUT) Pull Up ToH =-100uA | 2.4 - - v

VoL Output Low Voltage (except XOUT) IoOL = 1.6 mA| - - 10.4 \
IDpD Supply Current - - | 40 |80 mA

Output Low Voltage : Output large current IOL TYP.=20mA

A.C. ELECTRICAL CHARACTERISTICS

ports OT1l, OT2. When output large
becomes VOL MAX.=0.5V(IQL=1.6mA).

(VDD = 5V+10%, Topr

(VOL=2V) is made possible by output
current sinks, output low voltage

-10 v 70°C) Refer to Timing Chart.

SYMBOL PARAMETER TEST CONDITION | MIN.| TYP.MAX.| UNIT
t40 Clock Cycle Time - 2 - |5 us
ts Input Setup Time - 0.91 - - us
tH Input Hold Time - 0.9 - - us
tD Output Delay Time Skgigg;b?§§;¥} - - |1.8 ] usS
EINT INT (Low Level Width) - 4 - - |[Cycle
ERST RST (Low Level Width) - - 4 — |7 = Jcycie

o1



2y INTEGRATEDCIRCUIT
R

TMP4321AP
TECHNICAL DATA )

TIMING CHART

1 Machine Cycle
tgo
BASIC tpoL t¢oH
CLOCK tgon Min, = 0948
(o) x 38V a8V 38V )
0.6V 0.6V N 067 KMV tgoL Min, =0.948
L ts tH
RRV 227V
INPUT 0.67 067
L)
‘ OUTPUT 0.6V

| EXTERNAL VIEW OF PACKAGE (Pdastic Package)

Unit: mm
424140 59 3837 36 35 33 32 51 302028 27 26 2524 23 R2
RL3 . ]
) ~
| (LT LT LYY PP LY (P PP I PIP L U PLYLPLPLY
1253456 7 8 910111213141516171819%021
: NOTE 1
1 538 MAX, ° ;\. 1624 (TYP.)
‘ o =1 2 af 5
5 H =
/—/\ o 1% T\
Al vyl
| | 1
| 025 + 0.1 \ll
! o
‘ 3
~ NOTE 2 .
° 254 0.5+01 =
' 141015 2 163~183
[

Note 1. The dimension of this external view indicates the lead bending center.

Note 2. Lead pitch is 2.54mm and tolerance is + 0.25mm against theoretical
' center of each lead that is obtained on the basis of No.l and

No.42 leads.
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