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INTEGRATEDCIRCUIT ""C2ZMOS" DIGITAL INTEGRATED CIRCUIT

TCPU620AP
TECHNICAL DATA TCPL4B30AP

SILICON MONOLITHIC
CMOS 4-BIT SINGLE CHIP MICROCOMPUTER
GENERAL DESCRIPTION

TLCS-46A is a C2MOS high speed and low power 4-bit single chip micro-

computer for consumer applications.

A single and integral microcomputer has been composed of a 4-bit
parallel arithmetic and logical unit (ALU), accumulator (AC), program
memory (ROM), data memory (RAM), input/output ports, clock generator, and

divider incorporated.

TLCS-46A Family consists of two kinds of chips having different ROM/

RAM capacities for mass production and evaluator for system development.
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FEATURES
o TCP4620AP o Low Power Dissipation by
2048 x 8 ROM Employment of C2ZMOS Process
96 x 4 RAM Typical Supply Current : 400uA
34 1/0 Lines (at 400 kHz Basic Clock)
o TCP4630AP o Single 5V Supply
3072 x 8 ROM Wide Operating Range : 3V to 6V
160 x 4 RAM
34 1/0 Lines o’ Wide Operating Temperature Range: -30°C to 85°C
o TCP4600AP o 52 Instructions
Evaluator Chip 46 One Cycle Instructions
for TLCS-46A 6 Two Cycle Instructions

o Single Level Subroutine Nesting

o Single Level External Interrupt

o 10us Instruction Execution Time

o PLA and Decode Matrix for Display Operation

o Many Kinds of Mask Options for Optimum

Application Systems
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PIN CONNECTIONS (TOP VIEW)
A\
Pos 01 420 Vpp
POZ E 2 41 j P23
Po: 3 400 P
Poo O 4 390 py,
Pia” g s 380 Pao
P12 ge 370 Pus
Pu 7 36 g P.:
P Os 35 Pu,
POss g9 340 Puo
POse gio 33 [ Pleo
POss gir 32 O INT
Poeu gi2 31 [J RESET
POes (13 30 f TEST
POs.  [l4 29 B cK
POs, 0is 28 O XouT
POso gle 27 @ XN
POs, 0i7 26 [0 PIss
POss  [18 25 A PIse
POs2 (19 24 0 Pls
POs; 020 23 0 Plso
GND 021 22 [ POso
PIN NAMES & PIN DESCRIPTION
Pin Name Input/Output Function
Poas - Poo Input/Output 4—bit general purpose I/0 port (I/O is
designated by a program).
P;5-Pio Output 4-bit general purpose output port.
- " 4-bit general purpose ;
e Lo o LSBT T e
- 4-bit 1 L
Tee e ﬁ“..p”t oF ouenst | tapur/Bitpat phre o ) options
Posz.-‘POso Output 5-digit output port for display. (Can be
used as the general purpose 5-bit output port)
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Pin Name Input/Output Function
POg3-POg Output 8-segment output port for display (can be
used as the general purpose 8-bit output port)
PI53-PIsq Input 4-bit general purpose input port.
PIgo Input 1-bit general purpose input port (with a
internal Schmitt circuit).
RESET Input Initialize signal input (with a internal
Schmitt circuit).
- Interrupt request signal input (with a inter-
INT Input X P q & P
internal Schmitt circuit).
XIN Input Oscillator connecting terminal
Xout Output Oscillator connecting terminal
CK Output External timing output
TEST Input LSI test signal input, used by connecting
to GND
VDD Power supply
GND GND
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BLOCK DIAGRAM

TCPL4EZ0AP
TCP4E3CAP

IBUS
S TK
] , 1k
N2 Register #0 Fos= Poo
L D
ROM J
W
2048"x8b Register #1 | —P15” P1o
3072"x8b
IR H

::::::j::PLA :::]

Y Decode i . £ P.,-PO
7 . 71 Register #5 s4 50
'\Matrlx

B <

RAM 7
96" x 4b N | RS«
B0Y x Ab INTR<

6 0 denotes mask option.

Register #6 POs;~POso
(Register #6/17), POgs~POso )
PO73-P0s0
PIss—PIso
I, Timing
s circuit [ PLeo
!—— Divider
A._ﬁ‘ch
Clock
divider]
XN
T G 1
0scC | =
XouT
TEST Vpp GND  RESET INT
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FUNCTIONAL DESCRIPTION

[SYSTEM CONFIGURATION]

TLCS-46A consists of the following elements.

1. BASIC ELEMENTS

(1) Arithmetic and Logical Unit (ALU)

(2) Accumulator (AC)

(3) Status Register (ST)

(4) H Register (HR), L Register (LR), Y Register (YR), Y Register Flag

(EYR)

(5) Port (P), Port Register (Register)

(6) Internal Bus (IBUS)

(7) Data Memory (RAM)

(8) Program Memory (ROM)

(9) Program Counter (PC)
(10) Stack (STK), Stack Flag (FSTK)

(11) Instruction Register (IR), Instruction Decoder (IDEC)
(12) Clock Gemerator (0SC)
(13) Divider
(14) Timing Generator (TG)

(1) Arithmetic and Logical Unit (ALU) Internal bus

ALU performs the principal function L

involved in the data processing of

TLCS-46A, and consists of 4-bit

ALU
binary parallel arithmetic circuit.
. . C,Z
One of the inputs of the arithmetic ST

and logical unit is the accumulator
or the status register, and another input is the internal bus, and
the result of operation is output to the internal bus and at the

same time, carry (barrow) and zero are detected.
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(2)

(3)

Accumulator (AC)

The accumulator is a 4-bit register that temporarily stores data
for arithmetic process, arithmetic result and data from/to the

input/output ports.

Status Register (ST)

The status register is a 4-bit register having a meaning per bit,
and is called H flag, D flag, C flag and Z flag in that order from
LSB side.

(MSB) (LSB)
3 2 1 0

z c,D HJ

C) Zero Flag (Zz)

The zero flag (Z) is set to "1",if the result generated by certain
instructions is zero.

The zero flag is cleared, if the result is not zero.

Further, z flag is used not only for judgement of zero but also

as a branch condition for program flow.

C Flag

When an instruction indicating update is executed, C flag is set at
"1" if carry is resulted at time of addition and increment, and at

"0" if no carry is resulted.

Further C flag is also set at "0'" when borrow is resulted at time of
substruction and at "1" when no borrow is resulted.
C flag is used for judging size of data and for multiple digit

arithmatic operation.
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@ D Flag

D flag is used by a program as an input/output designating signal of
the input/output port (Po). When D flag is "0", the input/output
port serves as the input port and when D flag is "1", it serves as

the output port.

When the input/output port is used exclusively as the output port
(specified by mask option), D flag becomes the general purpose flag
bit that can be optionally used by user.

D flag is reset at "O0" by the initialize operation.

® H Flag

H flag is used as a control signal for hold operation. When "1" is
set on H flag, the timing generator is placed in hold mode and the
operation is held suspensed. The restart from the hold mode is ac-
complished by resetting H flag at "0" in the hardware processing,

and after released from the hold mode, the process that was held sus-
pended prior to the hold operation is resumed. However, interrupt

request is not accepted under the hold operation.

When the hold operation is not used (specified by mask option), H
flag becomes a general purpose flag bit that can be optionally

used by user.

H flag is reset at "0" by the initialize operation.

(4) H Register (HR), L Register (LR), Y Register (YR), Y Register
Flag (EYR)
H register and L register are 4-bit registers and function as an
address pointer of the data memory (RAM) or a general purpose

register.
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(5)

When H register and L register are used as an address pointer of

the data memory, H register represents high order 4 bits of an ad-
dress and L register represents low order 4 bits, and they designate
an address space of total 8 bits (256 words). Therefore, when 16
words in the address space of the data memory are expressed as one
page, H register designates a page address and L register designates

an address in the page.

When an undefined region without data memory is read with H register
and L register used as address pointers of the data memory, the data
memory contents are regarded as being undefined. Further, data

write into an undefined region should be avoided.

Y register is a 4-bit register and functions as an address pointer

in page 0 of the data memory or a general purpose register.

Y register flag is an 1-bit flag that shows as to whether H register
or L register is used as an address pointer of the data memory.

When Y register flag is "1" (EYR=1), Y register is selected as an
address pointer of the data memory, and when Y register flag is

"0" (EYR=0), H register and L register are selected as address

pointers.

Y register flag is set at "1" by the execution of Y register data
setting instruction. And Y register flag is cleared at "0" by the
execution of the instruction which does not set data to data memory.
Further,while Y register flag is set at "1", .it is kept in interrupt
disabled (waiting) state.

Y register flag is reset at "0" by the initialize operation.
Port (P), Port Register (Register)

TCP4620AP/TCP4630AP is provided with a total 34 ports; input port,

output port, input output port, and input/output port.
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When a port is used as input, it is processed as non-latch input,

and therefore, it is necessary to hold external input data till

completion of read-in.

When a port is used as output, output data is set in the port re-
gister by an instruction and contents of this prot register are
output. On some ports it is possible to read contents of the port

registers by an instruction.

Further, the port register is reset at "Q" by initialize operation.

In addition, the input level is compatible with CMOS, and the output

level is compatible with CMOS/TTL.

Internal Internal

——1 J o bus < bus

Register Gate

Gate
J [

Driver/
Buffer
TLCS-46A TLCS-46A
-
General purpose output General purpose input
port configuration port configuration

Port Configuration

Port Name

Register Port

Symbol| Pin Name Number Function

Remarks

Input Out-

Put port

Control designating of I/0 by D flag.
Input out- )

Po Pos = Poo 0 This port can be specified as an ex-

put port clusive use output port by mask option. .
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Register Port

. Remarks
Number Function

Port Name Symbol| Pin Name

General purpose output port. Con-

Output Output
Port P, P53 -Pio 1 port tents of registers can be read by
an instruction.
Input/output is specified by mask
1/0 Port P, Po3 -Pao 2 I1/0 port option. Contents of registers can
be read by instruction at the output
mode.
1/0 Port P, Pus - Puo 4 I/0 port
General purpose input port with a
K Q( Typical i . P -
ey Input PIs PIso-Plsg Input 150K (Typical ) resistor (Pull
Port port up/down can be specified by mask
options).
5
Digit output port for dynamic dis-
Digic Output play. Can be specified as a gen-
Output POs | PO54~POso port eral purpose output port by mask
Port .
options.
Input Port PIe Pleo igstt General purpose input port.
6
8-segment output port for dynamic
Segment Output display. Can be specified as a
--P
Output BOs | POs7 -P0so port general purpose output port by
Port

mask options.
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Generalization of Segment Output Port (Sepcified by Mask Options)

Register Port

N Remarks
Number Function

Port Name | Symbol Pin Name

Output POs PO¢s = POgo 6 Output General purpose output port.
Port port
Output Output
PO P0O,5; ~ PO 7 General purpose output port.
Port 7 73 70 port purp P p

C) Port 0 (Po)
Port 0 is a 4-bit general purpose input/output port. This port is

selected when Register 0 is specified in an instruction.

Input/output designationis made by D flag of the status register.
When D flag is "0", this port becomes the input and when D flag is

"1", it becomes the output and output the content of Register 0.

Port O can be used as an exclusive output port by mask options.

@ Port 1 (Pl')

Port 1 is a 4-bit general purpose output port. This port is
selected when Register 1 is specified in aninstruction and the

content of Register 1 is output.

Further, the content of Register 1 can be read by an instruction.

C) Port 2 (P2), Port 4 (Py4)

Port 2 and Port 4 are 4-bit input/output ports that can be specified
as either input or output by mask options. When Register 2 and Re-
gister 4 are specified in an instruction, Port 2 and Port &4 are

selected, respectively.
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In specifying input or output in a mask option, the following

combination is possible.

(a) p2/F/, P4/F/-Port 2 and Port 4 as output.

(b) P2/F/, P4/3/-Port 2 as output.
High order 2 bits (P43,P42) of Port 4 as
input, low order 2 bits (P41, P40) as
output.

(c) P2/0/, P4/F/-Port 2 as input.
Port 4 as output.

(d) Specify P2/8/, P4/3/-Port 2 as input.
High order 2 bits (P43,P42) of Port 4 as
input low order 2 bits (P41, P40) of Port

4 as output.

(e) Specify P2/0/, P4/0/-Port 2 and P4 as input.

Further, in case of input bits these ports operate as non-latch
inputs, and in case of output bits they operate functionally same

as in Port 1.

® output Port 5 (POs5)

Output Port 5 is a 5-bit output port with the purpose of digit

data output in dynamic display.

When an instruction for writing data in Register 5 is executed,
4-bit data on the internal bus is converted into 5-bit data by
the decoder matrix, this data is written into the 5-bit Register

5 and further, output to Port 5.

User is able to specify the content of the decode matrix optionally

by mask options.
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Further, the content of Register 5 cannot be read by an instruction.

|

Internal bus [~ 7~ 77777 Decode matrix -

Set pulse 5 Reset signal
———{ Register 5 l—-—~

LLLL

Output port 5

Input Port 5 (PIs)

Input Port 5 is a 4-bit input port. This port is selected by

a Read Register 5 instruction.

Input Port 5 is equipped with a 150kQ( Typ.) input resistor,

and the pull-up/down is specified by mask options.

Output Port 6 (POg), Output Port 7 (PO7)

Output Port 6 is a 8-bit output port for segment data output in

dynamic display.

When an instruction for writing data in Register 6 is executed, a
output data is read from 16 words x 8 bits PLA with a 4-bit data on
the internal bus used as an address, this output data is written

into the 8-bit Register 6, and output to Port 6.
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User is able to specify the content of PLA optionally by mask

options.

Further, it is possible to specify and use output Port 6 as two
4-bit general purpose output ports by mask options. In this
case, the 8-bit output port is split into high order 4 bits and
low order 4 bits, and the high order 4 bits are assigned to output
Port 7 (Register 7) and low order 4 bits to Output Port 6

(Register 6).

The contents of Register 6 (and Register 7) cannot be

read by an instruction.

Internal
bus
Add.
T
Deco+ ;
der | P LA
|
to 16 | (16 words x 8)
1
(MSB)
—0
Reg.6/ (] g | Output
Reg.7 H—n [ Port 6
B (or Output
Set pulse 6/ port 7)
Set pulse 7
—t
Reg. 6 o Output
Il [ port 6
(LSB) | |
Set pulse 6
Reset signal

C) Input Port 6 (PIg), Counter Buffer

Input Port 6 is the input port of 1 terminal (PIgg), but internally
it is treated as a 4-bit data in combination with 3-bit data that are

output from the divider (refer to Item for Divider).
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(6)

(7

The read circuit which reads this 4-bit data is called Counter
Buffer/Input Port 6 or Counter Buffer simply. This ceunter buffer
is selected by a Read Register 6 instruction and processed as 4-bit

parallel non-latch input as in other input ports.

The bit configuration of the counter buffer is such that external
input from PIgQ terminal is connected to LSB side 1 bit and out-

put from the divider is connected to MSB side 3 bits.

Further, the output stage of the divider to be connected is
specified by mask options, but is fixed by a combination of an
oscillator to be used and internal basic frequency. (Refer to

Item for Divider.)

A Schmitt circuit and a timing shaping shift register are con-
nected to PIgp terminal, which therefore cannot be operated at
frequency above the internal basic clock frequency. The
internal signal from the input terminal is subject to a time delay

of maximum.

3
Internal basic frequency x 2

(sec.)

Internal Bus (IBUS)

The internal bus consists of 4 bits, connects various registers
and blocks such as the accumulator, status register, data memory,
H register, L register, Y register, port register, ALU, etc., and
data to be processed and data of process result are transfered

through the internal bus.

Data Memory (RAM)

TLCS-46A Family has the following internal data memories in order

to store user's process data.
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Type

TCP4620AP
TCP4630AP
(TCP4600AC

TCPL4620AP
TCPL4630AP

Capacity

96 words x 4 bits
160 words x 4 bits
160 words x 4 bits)

The data memory consists of the static memory cells.

Addressing of the data memory is executed by contents of H re-

gister/L register or Y register.

TCP40620AP

Address
Page F E D B A 9 8 7 6 5 4 0
0
1
(] 2
3
4
5
TCP4630AP/ (TCP46O0OAC
Address ,
Page F E D C B A 9 8 7 6 5 4 0
0
1
2
3
(]
5
6
7
8
9

[Z ] portion can be referred by

Y register.

Addressing of Data Memory
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(8) Program Memory (ROM)

TLCS-46A Family has the following internal program memory

in order to store user's process programs.

Type Capacity
TCP4620AP 2048 words x 8 bits
TCP4630AP 3072 words x 8 bits
(TCP4600AC . No internal ROM)

The program memory addressing is executed by the program counter
(PC). Inherent meaning is given to Addresses 0 and 2
by the hardware, normal user process programs are place in Ad-

dress 4 and subsequent addresses.

Further, the program counter consists of 12 bits and is capable
of directly specifying addresses up to 4095, however, data in an

undefined region having no program memory loaded becomes unstable.

TCP 4620AP TCP 4630AP
Address Initialize pro-, Address (Initialize pro-
f cess start add.’ 2 ‘cess start add.)
2 (éggggggpgtar£> 2 (égéggggpgtare
3 3
4 e 4
pows [ @
2044
2045
2046
2047 3067
3068
3069
3070
3071
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9

(10)

(11)

Program Counter (PC)

The program counter consists of a 12-bit binary counter, adds
count increment at every instruction fetch, and makes the ad-
dressing of a program memory in which an instruction to be ex-—

ecuted.

When a branch instruction, an interrupt operation, or subroutine
instruction is executed, the contents of the program counter are

changed.

Addresses 0 and 2 are compulsorily set in the program counter by

a 1initialize signal and an interrupt request signal, respectively.

Stack (STK), Stack Flag (FSTK)

The stack is used for temporary evacuation of the contents of
the program counter when an interrupt request is accepted or a sub-

routine is to be executed.

The stack flag is a flag indicating whether the contents of the

program counter have been evacuated in the stack.

When the contents of the program counter are pushed down in the
stack, the stack flag is set at "1" (FSTK=1). And when the con-
tents of the stack arepopped up by a RTN instruction and returned
to the original program flow, the stack flag is set at "Q"
(FSTK=0). At time of FSTK=1, the interrupt request becomes the

disable (waiting) state.

Further, the stack flag is set at FSTK=1 by the initialize operation.

Instruction Register (IR), Instruction Decoder (IDEC)

The instruction register latches a 8-bit data from the program
memory and outputs it to the instruction decoder. (Program memory

data may be used for direct internal control.)
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(12)

The instruction decoder receives data from the instruction re-

gister and outputs a control signal required for processing.

Clock Generator (0SC)

TCP4620AP/TCP4630AP has a internal clock generator. By exter-
nally installing a crystal oscillator/ceramic oscillator or a
LC oscillator, required clock is easily obtained. Furhter,
clock can be supplied externally, however, in this case, the
clock is input through Xy terminal and Xour terminal is kept
open. While TCP4620AP/TCP4630AP starts by RESET, the clock

should be always continuously supplied.

Oscillation frequency shall be selected from several frequencies
ranging from 20KHz to 4.2MHz by mask options.

The clock generator has a internal 6-stage clock divider and
specifies the optimum divide ratio to obtain internal basic clock

(CP) on the basis of oscillation frequency by mask options.

The clock generator is provided with the output terminal CK for

external timing, and output frequency is specified by mask options.

Further, a divide ratio for obtaining internal basic clock

and external timing output frequency specified by mask options
(refer to Item for Divider) are determined by an oscillator
(oscillation frequency) to be used and internal basic clock fre-

quency.
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00
j(pytion)
PP
3~
X . T g o -
N i R cp
-
X, o] §§ 3 e _.l.(ﬂ—o___J’_ (Internal
ouT ge |32 __4 basic clock)
o les ]
l =
b
?(Option)

o oo}

Clock Generator Circuit Configuration
(13) Divider

The divider is a binary l6-stage divider provided for a clock

counter, timer, etc., and makes the count of internal basic

clock (CP).
T T T T T T T 1 T T
Divider ! | | | | Divider (2) ! | 1 | |
R I TR D RN TR TR I
stage 0 12,3 415/6!7 189 A BjC D
(LRD? RD9|RBA[RDB RDC&RDD
| : | : | :
[ R SN SO RO N
: ]l— T(Mask option)
[ )
Lo LoliSE), c3
1 L — —-0+4—>C(C2 Count
L— ———-01+—>Cl puffer
PIso(a) Cco

H flag reset
enable

Divider Configuration
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Of output from the 16-stage divider, 3 bits are connected to the counter
buffer by mask options and can be read by a program as the counter buffer

contents.

The relation between output 3 bits that can be specified by mask options
and the divider output stage is determined by an oscillator (oscillation

frequency) to be used and internal basic frequency as shown below.

400 ~ | 400K 5 )
Oscillator 32.76K | 100K S00K | ce- 4.2M | 4.oM
X tal X tal Ceramic ramic X tal X tal
/IFT /IFT
Internal basic ., 00 00 04 02 64 32
| clock

External timing CK 32 64 Cp Cp CP CPp
| c1 | Rroy RDB RDB RD7 RDA RD7
Counter c2| moa | moc | wmoc RDA RDB RDA

buffer - b —
c3 | ros RDD RDD RDD RDC RDD

Further, the most significant bit (C3) of the counter buffer is used as a
hold release signal (H flag reset enable signal of the status register)

when the hold operation is used.

In addition, only when a 100K Xtal is used as an oscillator, the divider
(2) is reset when the count value of the divider (2) reaches "12500" and

the count value is reset to zero and then the count is resumed.

(14) Timing Generator (TG)

The timing generator consists of the internal timing signal generation

circuit, initialize control circuit and interrupt control circuit.
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C) Internal Timing Signal Generation Circuit

This circuit receives the internal basic clock (CP) from the

clock generator and generates two internal basic timing signals

$ and és.

() Initialize Control Circuit

This circuit shapes the timing of external RESET signal and
generates an internal initialize signal. This initialize signal
ia used for internal initialization. (For details of the initi-

alize operation refer to "Operation Description".)

C) Interrupt Control Circuit
This circuit shapes the timing of external interrupt request
signal iﬁf, store it in the internal interrupt latch, and
makes a judgement as to if the internal state is interrupt
enable. When it is in evable state, this circuit generates an
interrupt request signal internally and starts an interrupt
operation, but if it is in disable state, controls the interrupt

request to wait till it becomes enables.

(For details of the interrupt operation refer to "Operation

Description".)
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[MACHINE INSTRUCTION]

1. Symbol Meaning

The explanation of symbols used for the following description is col-

lected in the following table.

Symbol

Meaning

PC
AC
ST
M
LR
HR
YR
EYR

Program counter
Accumulator
Status register
Data memory
register

register

L

H

Y register
Y register flag

C flag of status register
Z flag of status register

Port register, Field designating register under instruc-
tions

Value of immediate data field

Field designating bit position under bit processing
instructions

Address branched by branch instructions
Field showing higher order 4 bits of AP
Field showing intermediate order 4 bits of AP

Field showing lower order 4 bits of AP

Content of A

Values that contents of A are inverted every bit
Binary addition

Binary subtraction

Logical AND for every bit

Logical OR for every bit
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Symbol Meaning
W Exclusive OR for every bit
<« Value of left side is equalized to that of right side
A<a : b> Content from b bitth to a bitth of A
° Value is made into one by connecting two fields
* Value is updated by operation result
- Value is not changed by operation result
Push PC Content of program counter is saved in stack
Pop PC Content of stack is returned to program counter
Null No operation
Instruction Description

The machine instruction of TLCS-46A consists of 52 kinds of in-

struction, being divided roughly into 6 kinds as follows:

Data Transfer Instruction (19 kinds)

Operation Instruction (18 kinds)
Machi . .
Iac ine Bit manipulation Instruction (8 kinds)
nstruction
(52 kinds), Branch Instruction (3 kinds)
InterrupF/Subroutlne (3 kinds)
Instruction
Other Instruction (1 kinds)

In this paragraph, the function of each instruction is described

according to the following instruction description description format.
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Assembler

mnemonic

Instruction name

Execution

Machine code cyele

orres Sref| TR
Function after
lexecu~- |execu-— .
execution

tion tion

Operation description

Instruction Description Format

(1) Data Transfer Instruction

The data transfer instruction mainly provides the data transfer among

accumulator, status register, memory (RAM), and registers.

Load Accumulator from Regsiter

LAR R

(AC) « (R) - |- 0

The content of register or input port designated by R

field is loaded in accumulator.
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Load Accumulator from Register and Test

7 0
| I
LTR R Lp{o ;0:1 }1‘ R 1 0<R<7 1
(aC) < (R) - 0
The content of resister or input port designated by R field is
loaded in accumulator. After execution Z flag is updated.
Load Accumulator from Memory
7 0
T T T T T
LAM LO ]010}101011 10,0 1
1 I 1 1 1 ] L
(AC) « (1) - - 0
The content of memory is loaded in accumulator
Note 1
Load Accumulator from Memory and Test
7 0
T T T T
LTM 1}0}0}0}0,1“{1 1
(AC) < () * - 0

The content of memory is loaded in accumulator.
After execution Z flag is updated.
Note 1
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Load Status-register from Memory
7 0
T T T T T T T
LSM 0 ;0 : 0 } 0 iO ! l; 0 ;1 J
(ST) <« (M) oti 3N02?3
The content of memory is loaded in status register.
Note 1
Load Accumulator from L-register
7 0
T
LAL 010101010111110
1 ] 1 | 1 1 1
(AC) « (LR) - -
The content of L register is loaded in accumulator.
Load Accumulator from H-register
7 0
LAH [o‘noroioioilhil
| |
(AC) <« (HR) - -
The content of H register is loaded in accumulator.
Load Accumulator Immediate
7 0
T T
LAI I Ii'llO’O I J 0<Ic< 15
1 i 1
(AC) < I - -
The value of I field is set to accumulator.
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Load L-register Immediate
7 0
LLI I oillLlEOJ 1 J 0<1Izc<15
(LR) « I

The value of I field is set to L register.

Load H-register Immediate

7 0
LHI T oil'ilil I J 0<Ic<1s
|

(HR) « I

The value of I field is set to H register.

Load Y-register Immediate

7
T T
LYI I OE 1 :0 :l

0
I Agj 0<Ic<15

(YR) < I

The value of I field is set to Y register.
After execution, y register flag is set to "1".

Store Accumulator to Register

~

0
| T T |
|
SAR R 0; 0: 1I 0! ll R 0<Rx7

(R) « (AC)

designated by R field.

The content of accumulator is stored in the register
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Store Accumulator to Memory

7
T T T
S AM [Ol 0; 0 |0} 1i 1,010

) « (AC) -

The content of accumulator is stored in memroy.

Note 1, Note 2

Store Status-register to Memory

7 — 0
S S M 01010 :0
1 L 1

M) « (ST) -

The content of status register is stored in memory

Note 1, Note 2

Store Accumulator to L-register

7 T T T
S AL 0 :0 ! 0{ 0; l; 111 :0

(LR) « (AC) -

" The content of accumulator is stored in L register

Store Accumulator to H-register

7 0
SAH |o

(HR) « (AC) _

The content of accumulator is stored in H register.
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Store Accumulator to Y-register

7 0
T T T T T T T

[O:Oioiollioioiﬂ

(YR) <« (AC) - _

The content of accumulator is stored in Y register.
After execution, Y register flag is set to "1".

Store Y-register to Register

7 0

0 : 0 %l 11 10 R 4
1

1A
w
A
~

(R) < (YR) S

The content. of Y register is stored in register designated
by R field.

SAY
SYR R
CLR R

Clear Register

(R) <« 0 (0 £ Rg &) - -

"0" is written in the register designated by R field (0SRS4),

For 55Rs7, decode matrix output or PLA output corresponding to

data "0" is written in the register.

129



INTEGRATEDCIRCUIT

L~
R

TCP4620AP

TECHNICAL DATA TCP4630AP

130

(2) Operation Instruction

Operation instruction has 2 operand instruction and 1 operand instruc-

tion, and performs arithmetic operation and logical operation.

Add Accumulator Immediate

7 0
T T
ADI {l :0 :0 1 l 1 0<TIc<15 1
(AC) < (AC) + I * % 0
The value of I field is added to the content of accumulator.
After execution of instruction, Z flag and C flag are updated.
Add and Store to Accumulator
7 0
T
ADA Llioioloiofolmﬂ 1
I | | 1 1 | L
(AC) « (M) + (AC) * * 0
The content of accumulator is added to the content of memory,
and the result is loaded in accumulator. After execution of
instruction, Z flag and C flag are updated.
Add and Store to Memory
7
T T T T, T T 1
ADM [110j070110 fo}0] 1
1 1 1 I L1 L
M) « ) + (A0) * % -
The content of accumulator is added to the content of memory,
and the result is stored in memory. After execution of in-
struction, Z flag and C flag are updated. Note 1, Note 2
Add with Carry and Store to Accumulator
7 0
T T T
ACA [170 Tofojojolol] 1
I L | 1 1 | 1
(AC) « (M) + (AC) + (C) * * 0

The content of accumulator and the content of C flagare added to
the content of memory, and the result is loaded in accumulator.
After execution of instruction,Z flag and C flagare vpdated. Note 1)
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Add with Carry and Store to Memory

7 0
T T T T T T T
ACM 110101041 101011 1
I 1 L1 1 1
D « M) + (AC) + (©) * * -
The content of accumulator and the content of C flag are added to
the content of memory, and the result is sotred in memory. After]
execution of instruction,Z flagand C flag are updated. Note1,Note 2
Subtract and Store to Accumulator
7 0
T T T T T T
SUA 11010;070;0 110 1
1 Il I B 1 1
(AC) <« (M) - (AC) * * 0
The content of accumulator is subtracted from the content of
memory, and the result is loaded in accumulator. After execution
of instruction, Z flag and C flag are updated. Note 1
Subtract and Store to Memory
7 0
SUM 1}0{0{0}1}0}1I0J 1
1 1 1 1 1 1 1
M) - 0D - (AC) * * -
The content of accumulator is subtracted from the content of
memory, and the result is stored in memory. After execution of
instruction,Z flag and C flag are updated. Note 1, Note 2
Or and Store to Accumulator
7 0
T T T T T T T
ORA 1101010 10111010 J 1
1 1 1 it I 1 1
(AC) < (M) v (AC) * - 0

The logical sum of every bit of the content of memory and the
content of accumulator is loaded in accumulator. After execu-
tion of instruction, Z flag is updated. Note 1
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Or and Store to Memory
7 0
T T T T T 1
ORM 110 :0 :O {l :l :O 1 0
1 1
™) « ) v (AC) * - -
The logical sum of every bit of the content of memory and the
content of accumulator is stored in memory. After the execution
of instruction, Z flag is updated. Note 1, Note 2
Exclusive-or and Store to Accumulator
7 0
T ] T T
E O A 14040 10,0 121011 1
L I T B
(AC) « (M) » (AC) * - 0
The exclusive OR of every bit of the content of memory and the
content of accumulator is loaded in accumulator. After execution
of instruction, Z flag is updated. Note 1
Exclusive-or and Store to Memory
7 0
EOM Ffo{oloilfl'.oll 1
L1 TS SR TR B |
M) « (M) ¢ (AC) * - -
The exclusive OR of every bit of the content of memory and the
content of accumulator is stored in memory. After execution of
instruction, Z flag is updated. Note 1, Note 2
Complement Accumulator
7 0
T T T T T T T
cMaA 11010,1010 11110 | 1
L 1 1 1 1 1 1
(AC) « (AC) % - 0
The content of accumulator is inverted every bit.
After exectuion of instruction, Z flag is updated.
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Complement Accumulator and Store to Memory

7 0

T T T T T T T
1 :0 104012111140 1
1 1 I 1 I

() « (AC) * _ _

The content of accumulator is inverted every bit, and the result
is stored in memory. After execution of instruction, Z flag is
updated. Note 1, Note 2

Load Accumulator and Increment

7 0
T
110,010,010 ,1 1 1
1 1 1 1 L ] 1

(AC) « (1) + 1 * * 0

"1" is added to the content of memory, and the result is loaded
in accumulator. After execution of instruction, Z flag and C
flag are updated. Note 1.

ICM

Increment Memory

7 0
1i00 oiliollil 1
i 1

T T
1 I
1 1

*

(M)f-kM) + 1 *

"1" is added to the content of memory. After execution of in-
struction, Z flag and C flag are updated.
Note 1, Note 2 .

Increment L-register

ICL

7 0
T T T T T L
010|0|O;0x0|l}il 1
1 L 1 1 1 1

(LR) « (LR) + 1 - - 0

"1" is added to the content of L register.
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Increment H-register
7 0
ICH LO:O:O:O:O}O}I}I 1
L 1 L 1 1 I} 1
(HR) + (HR) + 1 - - 0

"1" is added to the content of H register.

Test Memory

7 0

TS M Llloioiohllil:q 1
1 | 1 I 1 1

™) « () %> _ _

: 7 flag is set according to the content of memory.
‘ Note 1, Note 2 :

(3) Bit Manipulafion Instruction

The bit manipulation instruction is performed to each bit of accmulator

or status register.

Test a bit for Accumulator

TBA G 1

Null < (AC) A 26 * - 0

The Z flag is updated, according to the bit of accumulator
designated by G field.
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Tast a bit for Status-register
7 0
T T T T T
TBS G 110 r11t11t0 10 [ G J 0 < G 3 1
| | 1 | I
Null « (ST) A 26 * - 0
The Z flag is updated, according to the bit of status register
designated by G field.
Set a bit for Accumulator
7 0
SBA G ﬁﬁﬁioloillc I 0<Gz<3 1
1 1 1 1 1
(AC) « (AC) v 26 - - 0
The bit of accumulator designated by G field is set to "1".
Set a bit for Status-register
7 0
SBS G 1 : 0 :1 ll : 0 :l G 0<Gz<3 1
(ST) . (ST) v 26 1Noi§ 3 No;e 3 0
The bit of status-register designated by G field is set to "1".
Clear a bit for Accumulator
7 0
CBA G Ltiotionio]l 6 | oscs<3 1
1 1 1 ]
(AC) < (aC) A 26 - _ 0

The bit of accumulator designated by G field

is cleared to '0".
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Clear a bit for Status register
7 0
T T T T T
CBS G [l:O}l:l:l}O] G} 0=6G6G=<3
(ST) « (ST) A 2G Noti, 3 Noti 3
The bit of status register designated by G field is cleared to
llOll.
Invert a bit for Accumulator
7 0
T T T
IBA G b:011l0:1:l| G—I 0<Gzx3 1
(AC) < (AC) ¥ 26 - - 0
The bit of accumulator designated by G field is inverted.
Invert a bit for Status register
7 0
T T T T T
IBS G 1!0!1|1|l|l|Gj 0<6Gz=<3
Il 1 1 1 ]
(ST) < (ST) + 26 Not: 3Not§: 3
The bit of status register designated by G field is inverted.
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Branch

nstruction

The branch instruction performs unconditional or conditional branch.

Jump
7 015 8
1111110 AP 1“&“‘T"&“7 2
ENESES R R R
0 < AP = 4095
(PC) < AP _ _ 0

The value of AP field is set to program counter. After execution|

of instruction, therefore, program sequence changes to the AP
address.

Branch on Condition Set

7 015 8
T T I T T T —
i
1111010 APT, _____f?iﬂ___ _J_____AEM__._J
0 < AP < 4095 2
If Z = 1 then (PC) <« AP, else Null - - 0

The content of Z flag is "1",the value of AP field is set to pro-
gram counter. After execution of instruction, therefore, program

sequence changes to the AP address.
If the content of Z flag is "0", the program sequence follows
the next address without any operation.

(4)

JMP AP
BCS AP
BCC AP

Branch on Condition Clear

7 o1s 8
111011 AP Ty 1 ap | 2
L : { L L - _H_ - M._ —d

0 < AP < 4095

If Z = 0 then (PC) « AP, else Null - - 0

The content of Z flag is "0",the value of AP field is set to pro-
gram counter. After execution of instruction,therefore,program
sequence changes to the AP address.

If the content of Z flag is ""1'", the program sequence follows

the next address without any operation.
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(5) Interrupt/Subroutine Instruction

The interrupt/subroutine instruction is used for performing a call of

subroutine and a return from interrupt routine or subroutine.

In addition NOP instruction is available as one other instruction.

Call Subroutine

7 015 8
T T T I -
CAL AP Ll: 1 :1 :l i AP1, APy APy | 2
_____________ —
0 < AP < 4095
push (PC), and (PC) <« AP - - 0
The content (the next address) of program counter is stored in
the stack, and the value of AP field is set to the program
counter. The interrupt is placed in disable (queued) state
during execution of subroutine.
Return
7 0
T T T T T T T
RTN 0! 0 :0 :0 1 01 0{ 0,1 2
1 1 1
POP (PC) - - 0
The content of the stack is restored to program counter. After
execution of instruction, the interrupt is placed in enable state.
Jump by Accumulator
7
T T T T T T T
Jac 0:0:0:0:1;0;0:11 2
(PC)+(PC)+1,and(PC)«(PC)<11l:4>0(AC) [ - - 0
The content (address where JAC instruction is sroted,plus 2) of
the incremented program counter is taken as the higher 8 bits,and
the content of AC is taken as the lower 4 bits; then, the value
of 12 bits in total that these contents are connected is set to
the program counter.
No Operation
7 0
T T T T T T T
N OP 0 [0 10 : 0! 0 :O ! 0: 0 1
Null - - 0

This is an instruction by which ncthingis executed.
However, Y register flag is reset to "0".
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Note 1: The address of data memory becomes as follows;

EYR = 0, (HReLR)
EYR = 1, (0oYR).

Note 2: Care should be taken to the tact that, even after this

instruction is ececuted, Y register flag does not change.

Note 3: A flag may be updated as a result of processing.
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3, LIST OF INSTRUCTIONS
Mne— Machine code ) Update
monic d}eli}i(:al Binary Operation ot flag Remarks
LAR 1i 00010iii | (AC)«(Register iii)
LTR 1i 00011iii | (AC)«(Register iii) Z
=« | LAM 04 00000100 | (AC)<«(M)
S| L™ 87 10000111 | (AC)<« () Z
51 LsM 05 00000101 | (ST)+«(M) 7C
£ | LAL 06 00000110 | (AC)«(LR)
W | LAH 07 00000111 | (AC)<«(HR)
S| LA 4i 0100iiii | (AC)«iiii
LLI 61 01104iiii | (LR)<«iiii
% | LHI 7i 0111iiii | (HR)<diiii
A ERA el 5i 0101iiii | (YR)«iiii EYR is set
5 SAR 2i 00101iii | (Register iii)<«(AC)
H | saM oc 00001100 | (M) < (AC)
SSM 0D 00001101 | (M) < (ST)
‘ S| SAL OE 00001110 | (LR)<(AC)
| S| SAH | OF |00001111 | (HR)<(AC)
SAY 08 00001000 | (YR)+(AC) EYR is set
SYR 31 001101ii | (Register 1ii)<(YR)
CLR 2i 00100iii | (Register iii)<0
ADI 9i 1001iiii | (AC)«(AC)+iiii Zc
ADA 80 10000000 | (AC)«(M)+(AC) Zc
ADM 88 10001000 | (M) « (M)+(AC) zc
ACA 81 10000001 | (AC)<(M)+(AC)+(C) zC
g AM 89 10001001 | (M) < (M)+(AC)+(C) Zc
o suA 82 10000010 | (AC)<«(M)-(AC) ZC
9| suM 8A 10001010 | (M) « (M)-(AC) zC
5| ora 84 10000100 | (AC)<«(M)V (AC) A
2| ORM 8C 10001100 | (M) « (M)V (AC) A
= | EO0A 85 10000101 | (AC)<«(M)¥(AC) A
o | EOM 8D 10001101 | (M) « (M)¥ (AC) Z
S CMA 86 10000110 | (AC)<(AC Z
S o 8E 10001110 | (M) «TACY Z
51 1cA 83 10000011 | (AC)<(M)+1 7C
& | IcM 8B 10001011 | (M) < (M)+1 ZC
ICL 02 00000010 | (LR)<(LR)+1
ICH 03 00000011 | (HR)<(HR)+1
: . then Z<«1
TSM 8F 10001111 | (M)« (M), if (M=0 ;.0 5 o 7
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Moe— Machine code ) Update
. Hexa- . Operation it Remarks
monic . Binary of flag
decimal
. then Z+1
o L. .
S TBA Al 101000ii | if (AC)<ii>=0 eles Z<0 Z
=g A .. then Z <« 1 Asteris (%)
< o =
= T8s Bi 10110041 | if (ST)<i1>=0 eles Z+0 z denotes that, when
&g SBA AL 101001ii | (AC)<ii><«1 7Z flag and C flag
g 45| sBS Bi 101101ii | (ST)<ii><«1 *% ]are designated,
Z(g CBA Ai 101010ii | (AC)<ii><«0 the fags are
5= CBS Bi 101110ii | (ST)<ii><«0 ** updated.
= IBA Ai 101011ii | (AC)<ii>«(AC)<ii>
IBS Bi 101111i1 | (ST)<ii>«(ST)<ii> wx
I T B s ponnl I SO RETEERERE(SARS e hioyele
g ij iiiijjjj instruction
o
S| BCS Ck 1100kkkk if Z=1 then (PC)<«iiiijjjjkkkk "
23 Dk |110Lick
E el
o<l BeC Dk 1101Lickelck if 2=0 then (PC)<iiiijjjjkkkk "
25 ij iiiijijj
— Fk 1111kkkk | O o N i e "
ﬁ% CAL 13 1111319 ] (PC)¥, (PC)«iiiijjjjikkkk
= l-byte, 2-cycle
S | RIN | 0L |00000001 | (PC)+ AN
Q instruction
JAC 09 00001001 | (PC)«((PC)+1)<11l:4>0(AC) "
NOP 00 00000000 | No Operation EYR is reset.
Note: Pay attention to the conversion of the underlined machine codes.
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4. TLCS-46A Instruction map
L
H 0 1 2 3 4 5 6 7 8 9 A B C D E F
*1 *1

0 |NOP |RTN | ICL| ICH {LAM |LSM |LAL {LAH |SAY JAC SAM | SSM |SAL |SAH
1 L AR LTR
2 CLR S AR
3 SYR
4 LATI
5 LYT1I
6 LLI
7 LHI
8 |ADA |ACA | SUA | ICA |ORA | EOA |CMA |[LTM |ADM |ACM |SUM |ICM | ORM | EOM |CMM |TSM
9 ADTI
A T B A S B A CBA I BA
B TBS SBS CBS I BS

%
c Bcs 2
D Bcc *?

*
E JMP 2

*
F CAL 2

*1 - 1 byte,2-cycle instruction
*2 - 2 byte,2-cycle instruction
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[OPERATION DESCRIPTION]

1. Basic Clock

TCPu620AP
TcP4ESOAP

The basic clock is used to generate the basic timing signals for the

operation

of TLCS-46A and as the clock for the divider.

For the generation and supply of basic clock, there are following

methods:

(1)

XN Xour

Cout

CIN;J; RE T

(2) Connecting IFT
Cin out
(3) Suppling the external clock

LEFN XouT

Open

External oscil
lation circuit

Connecting crystal oscillator/ceramic oscillator

In case the crystal oscillator/ceramic
oscillator is connected as shown in
the left figure, it is possible to
obtain the oscillation frequency
characteristic to crystal oscillator/

ceramic oscillator.

In case the IFT is connected as shown
in the left figure, it is possible
to obtain the oscillation frequency

characteristic to IFT.

If the external oscillator is con-
nected to XIN terminal as shown in
the left figure, it is possible to

supply the clock from the external.

In this case, XQUT terminal shall

be kept open.
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2. Instruction Execute Cycle

The instruction executecycle consists of two internal timing signals,

#s and 4, supplied by the timing generator.

s is the signal expressing the instruction execute cycle, while ¢ is the

signal which comes to the set timing of data memory, register, etc.

UL
¢ f—Instruction—
excute
IS R N S
¢S
o L 1 Il [ 1 [
Program
counter A address B address C address D address
Instr. Instr.Content)Y Instr.Content)YInstr. (Content
register xOfA:gdd. I)XOfB'a(gd. )Xof_g: ada. “)x
Internal x X X X x x X X
bus

Instruction Execution Timing Chart

3. Initialize operation (System initialization)

The initialize operation is carried out without fail after impressing
power source on TLCS-46A, which is returned to the initial state in the

interior.

By keeping the RESET terminal to "L'" level, the internal initialize
signal is formed, whereby the initialize operation of TLCS-46A is executed.
At this time, more than 2 cycles are required for the time of "L"

level.
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RESET
TN
W < 2 cycles W > 2 cycles
Whether or not initialize Initialize operation
operation is executed is is executed.
not difinite.

However, 1 cycle corresponds to 2 period of internal basic
clock (CP).

By the initialize operation, the interior of TLCS-46A comes to the

conditions as given below:

Resetting H flag and D flag of status register to "0".
Resetting the interrupt latch to "0".

Resetting the port register "0".

(A1l output pins come to "L'" level.)

Setting the stack flag to "1".

O OO0

Setting the program counter to 0 address.

There is no influence on accumulator, data memory, H register,

L register, Y register, C flag and Z flag of status register, etc.

The program is executed from O address when RESET signal comes

to "H" level and the internal initialize signal comes to "L" level.
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CP ‘ I I I I l I I I l I I | I I l l l
RESET | l
Internal
initialize
signal

o | ] [ ] . [

Program !
counter X 0 address X 1 address X X
54
Instr. NOP Instruction )(?nstruction )(
register OP instr. X of 0 address /\of 1 address

Start from initialization

7.

Interrupt Operation

TLCS-46A is provided with the function permitting the external interrupt
operation. The interruption is an operation cnabling other processing
to be preferentially made by suspending the processing underway.

The request for interrupt operation is made by changing INT terminal

from "H" level to "L" level and by holding the terminal on "L"
for more than 2 cycles.

level

There are several conditions enabling TLCS-46A to start the inter-
rupt operation. If the interrupt operation request is made before
the conditions are satisfied, the interrupt operation is in standby
state to wait until the conditions are satisfied.

The conditions are as follows:
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C) Data memory is not made reference with Y register.
(EYR = 0)
Stack is empty. (FSTK = 0)

©e

No hold operation (Interrupt request is ignored in hold operation.)

The external interrupt request signal is preserved in the internal
interrupt latch, and the interrupt latch is cleared when the

interrupt is accepted.
In case of repetitive interrupt request, it is required to make INT
terminal "H" level (more than 2 cylces) and to make INT terminal "L"

level. Repetitive interrupt request is not accepted when INT terminal

is "L" level without making it "H" level.

() Internal latch set timing

INT —-\t__ W _¥,;,—-—

W < 2 cycles W > 2 cycles
Whether or not interruption Interruption latch
latch is set is not is set
difinite.

However, 1 cycle corresponds to 2 period of internal

basic clock (CP).

C) Internal latch repetitive set timing

INT More than More than
-2 cycles W' 2 cycles
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W' =0 l 0<W' <2 cycles W' > 2 cycles
Interruption latch | Whether or not inter- | Interruption latch
is not set again. ruption latch is set is set again
again is not difinite.
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However, 1 cycle coresponds to 2 period of internal basic clock
(Cp).

When TLCS-46A accepts the interrupt, the following processings are made:

1 The content of program counter is stored in a save register (stack).
2 The entry address (address 2) is set in the program counter.

3 The interrupt latch is cleared.

Therefore, the interrupt service routine defines 2 address of program

memory as the top address.

When TLCS-46A returns to the main program by completing the interrupt

process, it follows the execution of RTN instruction.
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s | L
INT Terminal \

Interruption
latch set

pulse

—f
Interruption
latch |
Interruption
demand signal
Program x ‘X x 3
counter A address 2 address add.
Instruction >< X Y NOP Instr.of
register instruction 2 add.

Stack 4)( A address

Stack flag ’

Interrupt Acceptance Timing Chart

5. Hold Operation

In case the hold operation is designated by mask options, the opera-
tion state (normal/hold) of TLCS-46A is controlled by the H flag of

status register.
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When each instruction of SBS, LBS and LSM is executed, and "1" is
set to the H flag, the internal timing signals of ¢S and § stop
after the completion of the execution of the instruction, whereby
the hold operation begins. At this. time, the program counter, in-
struction register and other internal registers are held in the-
state which was before the hold operation, but the interrupt request

under waiting is ignored because the interrupt latch is cleared.

As the clock generator does not stop, there is no influence on the

internal basic clock and the count function of divider.

Restart from the hold operation is made by resetting H flag to "0"
in hardware. For the signal for resetting H flag, the output of
divider (the MSB input (C3) of counter buffer) is used, and the
resetting is made by detecting the trailing edge of the bit input
(C3).

At the input of divider is the internal clock (CP), restart is made

at constant intervals.

When H flag is reset, the internal timing signals of g and ¢ start,
whereby the execution is countinued to start from the condition which

is the same as that just before starting the hold operation.
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o] )

Normal operationaf- Hold operation

Program

counter A address A + 1 address)\ A + 2 address

Instruction x Instruction

register of A address Instruction of A + 1 adress
Instruction of
ﬁe%%lng " to>|

H flag ag

Hold Operation Start Timing

H flag

reset signal ’ I

l

H flag E
" i I s O s
o I I B [

Hold operation‘—4*‘Normal operation
Program A + 2 address x B address x C address x
counter

Instruction Instruct1 Instruction
register Instruction of A + 1 add.j of 4 + 2 add of B address

Restart Timing from Hold Operation
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6. Reference to Data Memory

There are two methods of making reference to data memory.

(1)

(2)

The page of data memory is designated by H register, while the
address in the page is designated by L register.

In the case of access to data memory, it is so arranged as to
make access to the address designated by L register in the page
designated by the contents of H register.

(1 page consists of 16 words.)

Data Memory Address

The address in O page is designated by Y register. In the case
of access to data memory immediately after writing data in Y
register by the instruction of LYI or SAY, the access is made

to the address designated by the contents of Y register in 0 page.

7 43 0

Data Memory Address 000 O

At the time, 6 of making reference to data memory, it depends on

the value of internal Y register flag (EYR) to select H register/
Lregister orY register for designating address.When EYR=0, the method
(1) above is adopted. When EYR = 1, the method (2) above is
adopted. When data are written in Y register by SAY instruction

or LYI instruction, "1" is set to EYR. At the time of instruction

execution when data are not set to data memory, EYR is reset to "0".
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Input and Output Timing for Port

The input of data from the input port of TLCS-46A and the output of
data to the output port are made by the data transfer instruction

between accumulator and each port.

Port Input

As the input ports of TLCS-46A are all non-latch inputs, the input

data is required to be stable until the completion of reading.

At the instruction cycle of LAR or LTR instruction, input data is

set to the accumulator.

Port Output

The output ports of TLCS-46A output the content of port register.
Data are written in the port register whem SAR, SYR and CLR instruc-

tions are executed.

The digit output port (PO5) and segment output port (PO6) for display

are different in output timing from other output ports.

o — L1
o L
Port
register 0ld data X New data
P
dort Olda data % New data
ata

Output Timing (Port5, Portl)
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« L
L L

Por? 01d data ><7New data
register

Port

data 01d data >< New data

Output Timing (except Port5, Port6)

8. Input/Output Switching of Port 0

The switching of input/output of port O is made by the D
flag of status register. By each instruction of SBS, CBS, IBS
and LSM, the value of D flag is changed, whereby the switching.

of - input/output is carried out.

a

1f
D flag ' 44]

7
Port O Input mode jy( Cutput mode ><: Input mode

77

Input/Outpul Switching Timing of Port O

9. Output Terminal for External Timing

CK terminal is equipped for taking out the output of the

divider of clock generator.
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The output frequency is designated by the mask options but is
decided by the oscillator (oscillation frequency) used. The out-
put frequency is either 1/32 or 1/64 of oscillation frequency or

internal basic clock (CP).

The output signal on CK terminal is generated after inverting the

phase of the output of divider.

Oscillation

frequency | | | | | ' I
X1v)

Internal basic

cloc ] r——
(CpP)

External timing ‘ [ |

signal

(CK)

Example of the internal basic clock and external
timing waveform.

The internal basic clock (CP) is 1/4 of the
oscillation frequency. The external timing signal

is CP.

[Mask Options]

TCP4620AP/TCP4630AP have many kinds of mask options on the clock
generator, input output ports, etc. so as to meet the extensive

requirements from the users.

Option Name Function
Prescribing the oscillator and oscil-
0O s C .
lation frequency.
P Prescribing the dividing ratio for
¢ obtaining the internal basic clock.
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Option Name Function
¢ X Prescribing the output frequency for
the external timing.
COUNTER Prescribing the reset timing of divider.
COUNTER P .
BUFFER Prescribing the input of counter buffer.
HOLD Prescribing the function of H flag.
Prescribing the restart signal from
RSTH 7
hold opration.
S T D Prescribing the function of port O.
P 2 Prescribing the function of port 2.
P 4 Prescribing the function of port 4.
Prescribing the function of input
P I 5 .
resistance of port 5.
DECODER Prescribing the contents of decode matrix.
P 0 6 Prescribing the function of port 6.
P L A Prescribing the contents of PLA.

(Note) o The mask options of OSC-RSTH are decided by

the oscillator (oscillation frequency) used.

0o Use the designation paper for mask options
which is attached to the ES order sheet.

0o Submit to us the designation paper for mask
options together with the ES order sheet by the

data two weeks prior to the date of submitting
the mask tape.
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1. Designation of Mask Options

E Option Item Option Name | TYPOO1 TYP0O2 TYPOO3 TY?004 TYPOO5 | TYPOO6
050 050 .
Oscillation osc | 52 76 loox | 400-500K GOOK 5 a2k | 3-4u2
frequency ceramic ceramlc Xtal Xtal
L D /TFT /IFT
AL S A -
| internal clock [ ?En _9?,“_ 03_ - | mfg___a
External timing output! CK Cp CP Ccp
L Divider 1 Imput = PD ~¢cp | cp cr
§ & |Divider 3 Input ; Counter PDR | PD2 PD2 PD2 |
8 ¢ [Reset timing PDR N N N
5, [Buffer 0 Toput [ €O Pleo “Pleo. Pleo
2 o |Buffer 1 Input | Counter Cl [ R RDB | _RD7 _RD7
5& [Buffer 2 Input . Buffer €2 |  RI RDC RDA RDA |
S & [Buffer 3 Input c3 RDD. RDD RDD
H flag [ HoLD | O H 0 0
[ Restart condition ~ " RSTH | C3 0 0
Input/Out- ) T
Port 0 STD | P(PROG) 1(0UT)
| put port
1/0 port _Port 2 p2 [ /F/(our) | /F/(oUT | /0/ ANy | /0/(IN) | /O/(IN)
Port &4 P4 | /F/(0UT) | /3(m/oun)| /F/(0UT) |/3/AmjouT)] /O/(IN)
Input resistance
(Input port 5) 3 PI5 0(UP) 1 (DOWN)
~ Line 0 | DECO |/ /
Decode Line 1 | DEC1 |/ /
matrix Line 2 DECODERDEC2 |/ — /
Line 3 DEC3 |/ /
Line &4 DEC4 |/ /
Output port 6/7 ! PO6 | 1(P6/P7) 0(P6)
I Line 0 | PLAO |/ 00 / |/ /
Line 1 PLA1 |/ 11 / |/ /
Line 2| pLA2 [/ 22 / [/ /
"Line 3 | PLA3 [/ 33 / [/ /
Line & PLAL [/ 44 [ |/ /]
Line 5 PLAS |/ S5/ |\/ ]
“Line 6 | PLA6 |/ 66 / |/ /
P 1A _Line 7 'PLA PLAT |/ 77 / |J /
Line 8 PLA8 |/ 88 /|/ /
Line 9 | PLA9 | 99 / |/ /
Line A PLAA |/ aA / |/ /
“Line B PLAB |/ BB / |, /
Line C | PLAC |/ cc / |/ /
Line D | PLAD |, DD / |/ /
Line E PLAE |/ EE / |/ /[
Line F PLAF |/ FF / ]/ /

Note 1: As to each option item, one of the thick frames horizontally lined shall be
selected. (The whole thick frame is enclnsed with a circuTe.

Note 2: Please enter the data entry mode {(decode matrix, PLA) by yourself.

Note 3: The formal name of option is that naming continuously the option name
and the data in the designation column of option.
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(1)

0SC -~ RSTH Options

0SC-RSTH opti

ons can construct six kinds of combination.

However, it i

s impossible to use the options by changing

the combinations.
. TYP TYP TYP TYP |TYP
Name of Option 001 TYP0O02 003 | 004 005 006
0SC 003 012 050 050 400 | 400
CP 00 00 04 02 64 32
€K 32 64 CP Cp Ccp Cp
PD cp CP Cp CP Cp Cp
COUNTER PDR PD2 PD2 PD2 PD2 PD2 PD2
PDR N /1300 | N N N N
Cco Plso | Plso | PIso | PLo | Plso | PLso
COUNTER C1 RD9 RDB RDB RD7 RDA RD7
BUFFER C2 RDA RDC RDC RDA RDB RDA
C3 RDB RDD RDD RDD RDC RDD
HOLD H H H 0 0 0
RSTH c3 c3 c3 0 0
0SC: Prescribing the oscillator and oscillation frequency.
o 0SC003 - 32.768 KHz oscillation by Xtal oscillator.
o 0SC012 - 100 KHz oscillation by Xtal oscillator.
o 0SC050 - 400 KHz (400K~ 500KHz) oscillation by ceramic
oscillator or IFT.
o 0SC400 - 4194.304 KHz oscillation by Xtal oscillator.
Note (1): It is possible to make driving from the external
oscillator by opening XouT terminal and by ar-
rangeing XIN terminal for input.
Note (2): The formal name of option is that naming contin-

uously the option name and the data in the des-

ignation column of option. .
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CP: Prescribing the frequency dividing ratio for obtaining

TCP4E20AP
TCP4630AP

the internal basic clock.

o CPOO
o CPO2
o CPO4
o CP32
o CP64
CK: Pr
o CK32
o CK64
o CKCP
COUNTER:

- Oscillation signal

- Signal
- Signal
- Signal

- Signal

escribing
- Signal
- Signal

- Signal

of dividing
of dividing
of dividing

of dividing

is made to clock.

oscillation frequency
oscillation frequency
oscillation frequency

oscillation frequency

the output frequency for external

of dividing oscillation frequency

of dividing oscillation frequency

into 2.

into 4.

into 32.

into 64.

timing

into 32.

into 64.

of the internal basic clock frequency.

Dividers

The divider consists of 16-stage divider and con be disassumbled

into the basic construction of the front 2 stages [divider (1)]

and the rear 14 stages [divider (2)].

o

Divid- T T T T T T T T T
er (1) | : : ! I : Divi?er(?) : ! ! :
|
112 3,4 7516,;7 (8'9l10l11112]13 14[1516
(pD1 2) (RDO 1 2 3 4 5 6 7 8 9 A B C D

L

!

Counter
buffer
input
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PDCP

PDRPD2

PDRN

PDR/12500/ -

COUNTER BUFFER

TCPL620AP
TCP4320AP

Setting the input of divider (1) to the inter-

nal basic clock (CP).

Setting the input of divider (2) to the output
of divider (1).

Setting the function of

(2) as the usual binary

This is the designation

of 100K Xtal.

When the

divider (1) and divider

counters.

only at the time of use

count value of divider

(2) is "12500", the divider (2) is reset to re-

turn the count value to "0".

Prescribing the input of counter buffer

The counter buffer is composed of 4 bits, which are marked CO,

€1, €2 and C3 from LSB side (Bit 0).

o

COPI60

C1RD7

C1RD9

C1RDA |

C1RDB

C2RDA

C2RDB

C2RDC

C3RDB

C3RDC

C3RDD

HOLD, RSTH:

PIg0 terminal input to Bit O.

The output of

The

The

The

The

The

The

The

The

The

output
output
output
output
output
output
output
output

output

of

of

of

of

of

of

of

of

of

diyider
divider
divider
divider
divider
divider
divyider
divider
divider

divider

10

12

13

14

13

14

15

14

15

16

to

to

to

to

to

to

to

to

to

to

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

1.

1.

1.

3.

3.

3.

Prescribing the function of H flag and the signal

for restart from the hold state.
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o HOLDH
o HOLDO
o RSTHC3
o RSTHO
STD - PI5 Op

STL - P15 options prescribe the state of input/output of port.

It is possible to independently designate STD and P15 options

TCUE20AP
TCHE30AP

- Hold control is carried out by H flag.

- No hold is maintained.

H flag is capable of being

used as the general flag.

- Interlocking with HOLDH.

used as the hold restart signal.

- Interlocking with HOLDO.

tions

No hold is maintained.

Counter buffer bit 3 is

respectively.
Fﬁgﬁégn Designation of option
STD D(PROG) 1 (0UT)
P2 /F/(0UT) }/F/(OUT) /0/(IN) /0/ (IN) /0/(IN)
P4 /¥/(OUT) }/3/(IN/OUT) JF/(ouT) | /3/(IN/OUT) /0/ (1IN)
PI5 0(UP) 1(DOWN)

STD: Prescribing the function of port 0.

o STDD - Switching input/output of port O is made according

to the contents of D flag.

o STD1 - Using as the output of port 0. In this case,

P2, P4:

D flag can be used as the general flag.

Prescribing the function of port 2 and port 4.

Port 2 and port 4 are the 4-bit ports to which the input or

the output can be designated.
The 4-bit ports are expressed by the one-figure numeric

characters of hexadecimal digit by defining the input as

"0" and the output as "1" for each bit,

16l
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(Example)  \ism) (LSB)
Bit 3 2 1 0
: : ! 0 : Input X -
0 i 0 ! 1 J 1 (1 . Outpug Hexadecimal = 3

162

(3)

o P2/F/, P4/F/ - Prescribing both port 2 and port 4 as the

output.

o P2/F/, P4/3/ - Prescribing the upper 2 bits of port 4

the input, with the others being the output.

o P2/0/, P4/F/ - Prescribing port 2 as the input and port 4

as the output.

o P2/0/, P4/3/ - Prescribing the lower 2 bits of port 4 as

as the output, with the others being the input.

o P2/0/, P4/0/ - Prescribing both port 2 and port 4 as the

input.
P15: Prescribing the function of the input resistance at
port 5.

o PI50 - Input port 5 comes to the input with pull-up

resistance.

o PI51 - Input port 5 comes to the input with pull-down

resistance.

DECODER - PLA Options

The decoder and PLA options are the data writing mode in which
user designates the data. P06 option is used according to the

function of PLA.
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Option Names Designation of Oprions
DECODER Data writing mode
P06 1 (P6/P7) 0 (P6)
PLA General output port Data writing mode

1  DECODER: Prescribing the contents of decode matrix.

Operation processing and internal data are processed with 4 bits.
However, at the output port 5, 5-bit data are produced as the

output after the conversion into 5 lines by the decode matrix.

(MSB) 44 / DEC4

o - PO
E s DEC3 >4
o PR T by P053
00 dy Y| DEC2 o 0
=] “
i ] B3| oeer |E D ros2
o ((LSB) ° SiCe & PO51
=

T~ > ®oso

The following explanation is made for the purpose of explain-
ing the contents of decode matrix and has no direct relations
with the design patterning in the actual LSI. Give your kind

attention to this point.

The logic of decode matrix can be expressed by the following

formula. (See the above diagram.)

DECi = D3 + Dy - Dy - Dg (i = 0-4)

Where, the selection is practicable as to

Dj(j = 0-3) = dj or dJ or 1
As to the designation of decode matrix, it is possible to define
the selection as "1",*to define non-selection as "0", and to
express Eé, ds, Eé, dz, Ei, di, Eo, and dg as the continuous
8-bit data (33 shall be MSB) with the figures of hexadecimal
two digits.
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d3 d3 T[az’dz di, dy §aa.do
X 1 X 1 x 1 x x 1 x x 1 x x = 1 (Selection) or
L *%, 1 - ; = 0 (Non-selection)

Hexadecimal two digits

Note: Dj = Hj > (Ej, dj) = (Selection,Non-selection)=(1, 0)
Dy = dj » (Ej, dj) = (Non-selection,Selection)=(0, 1)
Dj = 1 ~ (Ej, dj) = (Non-selection,Non-selection)=(0,0)

It is meaningless to select both Ej and dj

Attention shall be given to the fact that the output comes to
"1" except initialization in case where the designation of

(Non-selection, Non-selection) is made to all bits (DECi=1).

o 1In case where PO5g terminal output is "H" when the data
"1" are written in the output port 5,and the output is "L"

when other data are written:

Logic: DECO = d3 - d2 - dl - d0

d d
== Pl
Designation: DECO = 0 1 O-rl 0 0 i_} = X' A9’

o In case where POs, terminal output is "H" when the data "C"
- "F" are written in the output port 5,and the output is

"L" when other data are written:

Logic: DEC4 = d3 - d2

d3 d3 d2 d2 d1 dl d0 do0

. [
Designation: DEC4 =0 1 0 110 0 O d?
L

= X' 50'

o In the case of'P051 terminal when the output of data written

in the output port 5 is desired:

164



| INTEGRATEDCIRCUIT

L~
R

TCPLE20AP

TECHNICAL DATA TCPLE30AP

Logic: DEC = dl

d3 d3 d2 d2 d1 d1 d0 do
[ e T
=10 0 0 010 1 0 0 = X' 04"

—_——— _— ——

Designation: DEC1
* Refer to the examples of data designation.

PO6: Prescribing the function of port 6.
o POp0Q - Port 6 is used as the 8-bit PLA data output port.

o POg1 - Port 6 is used as the two 4-bit general output port.
(No designation can be made as to the contents of

PLA.)

PLA: Prescribing the contents of PLA.

Operation processing and internal data are processed with 4 bits.
However, at the output port 6, 8-bit data are produced as the

output after the conversion into 8 lines by PLA.

PR s PR P :
< hel | 9] Bl | ~ 067
et d2 5] N ©
— © | o D |
3 a |G g e s
T S8 L ]® Sa| !l |a
B (LsB) dO o | |w o {20 e
"] < 0o - 9o ) POg0
PLAF = — 9 2

The following explanation is made for the purpose of explain-
ing the contents of PLA and has no direct relations with the
design patterning in the actual LST.

Give your kind attention to this point.
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PLA can be expressed as the 16 words x 8 bits memory. (Refer
to the above diagram.) Nemaly, the 4-bit write data is the
address of PLA, and the 8-bit data read out from PLA comes to

the output data on the output port terminals.

Write Write Write Write

data Address data Address data Address data Address
0 PLAO 4 PLA4 8 PLAS 12 PLAC
1 PLAL 5 PLAS 9 PLA9 13 PLAD
2 PLA2 6 PLA6 10 PLAA 14 PLAE-
3 PLA3 7 PLA7 11 PLAB 15 PLAF

The designation of PLA data is made to addresses by expressing
the 8-bit data, which are MSB in POé7 terminal output and LSB
in POg0 terminal output, with 2-figure numeric characters of

hexadecimal digit.

o In case each output between P07 terminal and POg(Q terminal
comes to H, L, H, H. L, H. H, and L when data "5" are written

in the 8-bit output port 6,

a(POsy)

POes POsy  POs2  POso

f
b
Poo_ P0e FOs  F0w (Posz)/g(poso (POs

PIAS=—"f7"———"—7T—————— b
'L 0 1 1 ;0 1 1 01 e c E::>
4 | (POs3 [d(POs, [(POss)
he
(POso)

o 1In case data "3" are written in output port 6 or output

port 7 to use it as the 4-bit general output port,

POss POss POs2 POs
POs;  POss PO063 POa
T T T T T T 1
PLA3 =10 0 1 1 10 0 1 1; =X'33"
e —
S—Port 7—’;}\\Port 6 —
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Therefore, if data '"3" are written in output port 7, each

output between P07 terminal and POg4 terminal comes to L,

L, H, and H.

At this time, each input to register 6 (con-

nected to P0g3 terminal- POgQ terminal) comes likewise to

0, 0, 1, and 1, but each output does not change because no

setting is made to the register.

verse case comes likewise.

This applies to the re-

o Refer to the examples of the designation of data.

Examples of the Designation of Data for Decode Matrix and PLA
o | e varion® | | conerat pore | XamPie of see”
DECO = dO DECO = d3 d2 d1 do PLA 0= /00/ | PLA 0= /FC/

o | DECL = d1 DECL = d3 d2 dl d0 PLA 1= /11/ | PLA 1= /60/
| DEC2 = d2 DEC2 = d3 dZ d1 do PLA 2= /22/ | PL¢ 2= /DA/
= | pEC3 = 43 DEC3 = d3 d2 d1 d0 PLA 3= /33/ | PLA 3= /F2/
DEC4 = d3 DEC4 = d3 d2 dI do FLA 4= /44/ | PLA 4= /66/
@ | DECO = /01/ | DEGO = /A9/ FPLA 5= /55/ | PLr 5= /B6/
é’ DECL = /04/ | DECL = /A6/ PLA 6= /66/ | PLs 6= /BE/
§ DEC2 = /10/ | DEC2 = /A5/ PLA 7= /77/ | PLA 7= [E4/
2| DEC3 = /40/ | 'DEC3 = /9A/ PLA 8= /88/ | PLA 8= /FE/
§ DEC4 = /80/ | DEC4 = /99/ PLA 9= /99/ | PLA 9= /F6/
PLA A= /AA/ | PLA A= /FD/
(Evaluator built-in option)

PLA B= /BB/ | PLA B=/00/ (blank)
PLA C= /CcC/ | PLA C= /02/
PLA D= /DD/ | PLA D= /CE/
PLA E= /EE/ | PLA E= /9E/
PLA F= /FF/ | PLA F= /8E/

(Evaluator built-in option)
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MASK ROM DATA TAPE FORMAT

|
i
I
|
'COMMENT'

@ @

N8
B B

RXXXX
Xxx Px

Xxx PX

Xxx Px

@aD

RYXXX

XXX Px
|

|
@ @

—_—— - »

>

>

- TCP4&20AP
TCP4E30AP

Output of more than 50 characters of 'NULL"

(No other symbols than "NULL" should be

existent.)

Output of six characters starting

from the

beginning of character train defined by TTL

statement of source program and two characters

of serial number, with apostrophe.

(when no

TTL statement exist, output of six characters

of space code and two chareaters of serial

number. )

Output of 'N8" indicating that the date pattern is 8

bits long.

(The program data follow this code.)

Output of the program start address following "R" in

four frames of decimal ASCII code.

1st

and
2nd

and

8th

and

9th

9th

address data

check sum

address data

check sum

address data

check sum

program address

XxxPX
Check sum

Number of data bits having
"1" is output.

Data

Two-characters of eight bit

data are output, in two frames
of hexadecimal ASCII code.

address data and check sum

Repeated output through the last data

Output of indicating the end of program data

Trailer:

Output of more than 50 characters of "NULL".
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS
SYMBOL ITEM RATING
Vpp Supply Voltage ~0.3V to + 7.0V
VIN Input Voltage —-03\; tO‘ViD[:+(33V”4m_
Vout Output Voltmage o iE:f&Vto Vpp + 0.3V
Ph | Power Dissipation ’ 600w
Tsol éoldering Te[;zrp;gfait];e_” - 260°C (10 SEC)
Tstg Storage Temperature -55°C to + 125°C
Topr | Operating Temperature -30°C to + 85°C
ALLOWABLE OPERATING CONDITIONS
1 Condition
SYMBOL LTEM ,w Vpp = 3V to 6V K o VDD = 4V to 6V
Ta Ambient Temeprature E -30°C to + 85°C i -30°C to 85°C
Vou Output High Voltage | Min. Vpp -3.5V(z1.5V) Min.VDpDp -3.5V (>1.5V)
VoL Output Low Voltage 7 Max. 3V . ! Max. 3V
fx Xtal Operating Frequency 20KHz to 2MHz E 20KHz to 4.2MHz ]
‘t;y Cycle Time 1 - Vl:(r)us to 100usm" ' 10us to 100us |
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INTEGRATEDCIRCUIT
S

TECHNICAL DATA
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DC CHARACTERISTICS

TCP4
TCPY

(Ta=-30°C to +85°C, Vpp=3V to 6V)

£20AP
£30AP

SYMBOL PARAMETER TEST CONDITION | MIN. |ooePe ) wax. | uNit
. VppxO0.75 - Vbp
Vin Input High Voltage VDD = 4V VDpx0.7 [VDDx0.55 VoD
VIHS | Input High Voltage Vppx0.9 [VDDx0.75 VDD
(Schmitt) VDD 2 4V VDDx0.85 - Vpp
VIHC |[Input High Voltage(XIN Input) Vppx0.75 - VDD v
VIL [Input Low Voltage 0  WpDx0.45 |Vppx0. 3
y1pg [Ioput Low Voltage 0 [VDDx0.35 |VDpx0.1
(Schmitt) Vpp = 4V 0 - Vppx0.15
ViLc | Input Low Voltage (XIN Input 0 - Vppx0.25
Ity | Input High Current VDD=6V, VIyN=6V - - 20
ITL Input Low Current Vpp=6V, VIN=0V - - -20 uA
RIN Input Resistance (PI5) Vpp=5V 75 150 350 k@
Vou Output High Voltage Output 4.7 4.9 -
Vpp=5V, v
Vo, | Output Low Voltage Open - 0.1 0.3
I Output High C t -0. - -
o1 put *781 Curren Vpp=k. 5V, Vor=2. 4V 9.7 2
Output High -2.5 -6 -
I0HL | Current (P05, PO6) ]
ren Vpp=5V, VoH=4.2V -1.1 -2.5 - mA
IgL | Output Low Current -
9 i : VDD=4.5V, VOL=0.45V 1.6 4
IoLl | Output Low Current (PO5,P0g) 3.5 8 -
Vpp Supply] (fx=32.8 KHz) - 50 300
Current in  (fx=100 Kiz) Vpp=6V - 150 450
IpDO | Normal (=401 =
0 (£x=400 KHz) VIN=5.9V/0.1V - 400 1200 LA
eration [ 7 (fx=4.19 Maz) |
P (fx=4.19 MHz) (A1l valid) - 1000 3000
Vpn Suppl (fx=32.8 KHz) PI5 Open - 15 80
Tprg gg?gengpig (Ex=100 Kiz) CL = 50pF Z 40 120
Ogeration (£x=400 KHz) (Note 3) ~ 150 450
Note 1% Typical values are at Ta=25°C and Vpp=5V.
Note 2: Output characteristic expludes XoyT terminal.
Note 3: XIN input waveform at the time of measuring Vpp supply current.

0.9VDD

(

duty = 50%

tr,tf < 50ns>



INTEGRATEDCIRCUIT .

SR3E  TECHNICAL DATA TCPLEZ0AP

AC CHARACTERISTICS (Ta=-30°C to +85°C, Vpp=3V to 6V)

SYMBOL PARAMETER TEST CONDITION MIN. |TYP. MAX. UNIT
tWXIN | XIN Pluse Width EXt@;;i%,Iég‘}‘\’,gm 0.4/fx | - |0.6/fx| SEC
CWRESET | RESET Pulse Width 2 tey | - -

EWINT INT Pulse Width VINTVIHS/VILS 2 tey - - us
tWPI60 |PI60 Pulse Width 2 tey - -
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INTEGRATEDCIRCUIT

ﬁi TECHNICAL DATA

OUTLINE DRAWINCS

42 41 40 39 38 37 36 35 3433 3
ininlnlinEnlininEslnln

,N
ne
s
e
0y
1S
1R
o

TCPLE2CAP
TCPLE30AP

Unit in mm

o
O
s

R1.3

=
* 0
» [
=0
w [
[
~ 0
o [
o]

| 53.8 MAX.

50

1.0 £ 0.5

13.8 MAX.

Note 1
15.24(TYP.)
ga
7
oo
oA )
=~ 0.25+0.15
(=R
= T
=
[Talia}
g 15.3~18.3

Note 1: This dimension is measured at the center of bending point

of leads.

Note 2: Each lead pitch is 2.54mm, and all the leads are located
within £0.25mm from their theoretical positions with

respect to No.l and No.42 leads.
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