Ordering number: EN %2928A

CMOS LSI
J/ No.x2028a [/ LC66E516
4-Bit Single Chip Microcomputer

with EPROM

Preliminary

Overview

The LCB6E516 is a 4-bit single-chip microcomputer with an EPROM on-chip, and can be used for
developing and evaluating application programs for the LC665XX series 4-bit single-chip
microcomputers.

The LC66E516 microcomputer is a 4-bit single-chip LSI with an EPROM on-chip and brought to
you in ceramic DIC64S package with a window and ceramic QFC64 package with a window .This
window permits the user to erase EPROM program data as many times as he or she wants. Then, it
could be said that this single-chip LSI is best suited for developing application programs.

The LC66E516 microcomputer has the same function and the pin assignment as those of the 4-bit
single-chip mask pregrammed ROM-version LC66E516 microcomputer. The on-chip EPROM is 16k
bytes in size.

Features
(1) Optional functions user-selectable by speciflying EPROM option data.

The 56 optional functions on the LC665XX series single-chip microcomputers can be selected
by writing appropriate data to the on-chip EPROM. This function specification by the user
allows application system to be developed and tested under the same working environment
as that of production chip. In other words, the same interface circuit functions as those of
production chips can be built up by the user.

Please note that the above-mentioned optional functions include port output type (open-
drain or pull-up), output pin logic level at reset, watchdog timer selection and the like.

(2) On-chip 16KB EPROM

The on-chip EPROM enable the user to develop and evaluate application programs which
can be run on every LC665XX series microcomputer. Please note that the LC665XX series
microcomputers are LC665068B, LC66508B, LC66512B, LC66516B, LC66556A, LC66558A,
LC66562A, LC66566A, LC66556B, LC66558B, LC66562B, LC66566B and that they are listed in
the table on page 19 with a few pieces of information.

(3) Write/Read operation with an EPROM writer

Used with the dedicated writer board (W66E516DH for DIC, W66E516QH for QFC), an
EPROM writer available on your local market permits the user to write or read data to or
form the 16KB on-chip EPROM. Please note that the EPROM writer should be an
ADVANTEST product or the EVA800/850 accessory writer used for the 27128 type EPROM.

(4) Pin-compatible with a mask programmed ROM-version single-chip microcomputer
(LC665168B, for example)

(5) Instruction cycle time: 0.92ps to 10ps
(6) Single +5V power supply (Ta= 10°C to 40°C)
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Usage notes

The LCBBES16 stngle-chip LS| is intended for use by those who are in charge of the development and evaluation of
application programs for the LCB65X X series 4-bit single-chip microcomputers. Please keep in mind the following
when the user application developers are to work with this single-chip microcomputer.

(1) Notes on LCBBES516 internal operations after reset

(2)

(3)

(4)

As the figure shows, the LCB6E516 microcomputer starts normal

program execution at least 3 instruction cycles later after 4.5V
the oscillation by the OSC function block becomes stable, In Voo

other words, the RES pin level{active low) must be active for

at least 3 instruction cycles after the oscillation becomes osc
stabilized. As the figure also shows, the oscillation |
. . For more or more than J

stabilization requires more than 10 milliseconds, It is also . miimsonds " 10 [ tnstru vction cycles
shown that option data setting requires 8 instruction cycles AES Osclilntion stabl- Vi

after the RES pin level changes to the inactive level (or to {ization period 8 imatrustion

VIH voltage level). After all those operations are carried Program execution

out, the LCBBES16 microcomputer starts program execution  (PC contents) (dressy Acress
normally from address O in the EPROM (that is, the content

at address O Is automatically set In the program counter  Port output Oper: Orain outeut

{(PC)). At this point, please note that port output type will P o o v
be open-drain, not pull-up output type, as long as the RES perlod

pin stays active.

Notes on evaluation of user application programs for the (C66506, LC66508, LC66512, LC66556, LC66558, LC66562,
mlcrocomputers

The above SiX mask programmed ROM-version microcomputers are equipped with different ROMs in size from
that of the LCBBES16 microcomputer. Therefore, the following things should be taken into conmderatton when
you are to make an access to the ROM on the LCBBE518 microcomputer.

First, it should be kept in mind that the last 8 addresses between 3FF8 and 3FFF are used by the user in
order to specify functional option data, This 8-byte area is called option specification area. This option
specification area must be exclusively used for storing function option data. The option specification will
be discussed in detail later in this catalog.

As far as the cross assembler to be employed is concerned, the user should use the one for the LCB6516
microcomputer.

In addition, when you write your user application program, you cannot make any access to addresses beyond
the area of a mask programmed ROM. Such addresses cannot exist anywhere on mask programmed ROM-version
microcomputers. To avoid such an illegal access to those nonexistent area, it is recommended that jump (or
branch) operations with a JMP instruction and so on be used in your user application program. Furthermore,
please write "0" to the area beyond that of a mask programmed ROM. In this case, needless to say, the last 8
addresses of the EPROM should be excluded from the ™0" padding.

When evaluating the (66506, LC66508, LC66556, LCE6558, do not use the SB instruction.

Program protection from exposure to light

Exposure to light will destroy the precious EPROM data that you have entered with much labor. In arder
to protect them, it should be strongly recommended that the EPROM window should be covered with an
opague label while you are at work with the EPROM.

For the LCB6E516/P516, If the RES is set to "L" level during the HOLD mode (HOLCD=L), be sure to change the
HOLD leve! from "L" to "H" and then change the RES level from "L" to "H" when releasing the HOLD
mode.
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Package Dimensions

unit : mm unit : mm
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Pin Assignments
DIC64S5 with window .
QFC64 with window
40/510/P20 [T O (541 Voo s o
A1/500/P2 [Z] ERELY |"" T
£2/50KG /P22 [3] [T7] PI2/06 | [y —
A3/INTG/P23 [T ] 57] P11/DS S<LREIEGY
Ad/IT /P30 5 % PI0/D4 gEEZZ38¢ce
A5/PouT0/P31 (B PO3/D3 g:aaazgaapamm_gm
26/POUT1/P32 [T] PO2/D2 ERP PR«
ROLD /P33 [&] 57] P01/D1 CHOHOHO- OO HOHOHHOHHHH D
A7/Pd0 [5 ] [56] Poo/DO 4847 464544 4342 41 40 39383736353433
As/Par [17] [55] PE1/TRE/BE DI/PC1 (149 20 Pa?
a9 /g (01 [54] PEO/TRA/CE D2/P02 (160 NQeal
Arsp4y (2] [53] PD3/CMP3/PGM D3/P03 [J51 3001 PAD
Aseso [13] o [52] PDZ/CMP2/PRS D4/P10 [152 2901 PI3/INTS
a12/Ps1 4] — 51] PD1/CMP1 D5/P11 (153 280) P92/INT4
a13/ps2 [15] v %] PDO/GMPO 06/P12 [154 _ 270) P91/INT3
PS3 [Ig] 9 B pess v D7/P13 155 2600 RES
S11/P80 [17] S = pgg,v:::; Voo 1156 LC66E516 250] 0SC2
S01/P§1 E - 47] PG A0/P20/510 357 241 0SC1
SCKT/ P62 (19} 4] PCO A1/P21/500 [3 58 23[0) Vss
PIN1/PB3 [20 45] Pa3 A2/P22/5CK0 [] 5¢ 20 TEST
P70 [21] 4] Pe2 A3/P23/INTQ [J 60 21 P9C/INTZ
P71 [27] 43] PeI A4/P30/INTT [161 20() P83
P72 [23] 2] PBO AS5/P31/POUTO 190 P82
P73 [24] PA3 AB/P32/POUTT [J63 1801 P81
reo [25] 0] Pa2 P33/HCLD [J 64 170 P80
P81 [ %] pa 12345673849
pez 7] %] pao ll l.III -0
pea [28] 37] Pe3/INTS EEEE@EEE@&%@E&EE
WT2/Po0 [29] % | P92/INT4 RSGS s o=
Vop/TEST [30] [35] Pot/INT3 td93gac BR[5=2
vss [T} (3] AES e
osct [32] [33] 0sc2
Top view
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Block Diagram
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Pin Function

Pin name

Tnput/
output

Functional description

Output driver circuit
output type

Option

Luring EFROM
mode operation

P00/D0
PO1/D1
PO2/02
PG3/03

/0

Input/output port pins POO to PO3

- Used for input/output operation in 4-
bit units or bit units,

- Used for controlling HALT mode
operation,

Pch:

Nch:

Pull-up {Pu} MOS
type

Small sink current
output type

- Pull-yp (Pu) MOS
output type or Neh
open-drain (OD)
output type
Qutput pin level
at reset

Data input/
output pins
(DG to DJ)

P10/D4
P11/D5
P12/D6
P13/D7

170

input/output port pins P10 to P13
- Used for input/output operation In 4-
bit wnits or bit units.

Peh:

-2

Neh:

Pull-up (Pu) MCS
Lype

Small sink current
output type

- Pu MOSoutput type
or Nch OD output
type

- Qutput pin level
at resat

Data
input/output
pins

(D4 to D7)

P20/510/A0
P21/500/A1
P22/5CKi/A2
P23/INTO/A3

/0

Input/output port pins P20 to P23
- Used for input/output operation in 4-
bit unlts or bit unlits,
= P20: Common with serlal Input $1Q
P21; Common with serial output SO0
P22: Common with serlal clock SCTRO
- P23: Commen with INTO interrupt
request input, timer 0-used
event count input, pulse width
measurement input

Pch;
Nch:

CMOS type
Smalt sink current
output type

+15V withstand voltage
at Nch open drain (OD)
output

CMQOS output type
or Nch OD output
type

Address inputs
(A0 to AZ)

P30/INTT/A4

P31/POUTE
/Ab

P32/POUT!
/AB

i70

Inputfoutput port ping P30 to P32
- Used for input/output operation in 3-
bit units ar bit units and for input
operation in 4-bit unlts (together
with the P33 pin} or bit units.
- P30: Common with TNT1 interrupt
request input
~ P31: Common with burst pulse output
from timer ©
P32: Common with burst pulse output
from timer 1 and PWM output

Pch:
Nch:

CMOS type
Small sink current
output type

+15V withstand voltage
for Nch OD output

- CMOS output type
ar Nch OO output
type

Address input
{Ad 1o AB)

P33/HOLD

HOLD mode control signal input

- Used for activating HOLD operation
mode with HOLD = L {active low) by
using a HOLD Instruction.

Used for restarting the CPU operation
from the HOLD mode operation by
changing the HOLD pin level from L to

Used as input port pin P33 to form a
4-bit input port with P30 to P32.
The CPU blocks cannat be reset even if
the RES (active low) pin level changes
trom H to L, with the HOLD pin level
= L. This means that you canngt write
a user application program requiring
the P33/HOLD pin to enter the L leval
state at the moment the system is
powered on.

P4D/AT
P41/A8
P42/A8
P43/A10

VO

Input/output port ping P40 to P43

= Used for Input/output operation in 4-
blt unlts or bit units.

- These four pins, combined with port
plns P50 to P53, can be used for
inputfoutput operation In 8-bit
units.

- These four pins, together with port
pins P50 to P53, can be used for B-bit
ROM data output,

Pch;

N¢h;

Pull-up {(Pu) MOS
type

Small sink current
output type

- Pu MOS output type
or Neh QD output
type

Address input
(AT to AI0)

P50/AT1
P51/A12
P52/A13
P53

170

Input/output port pins PSD to P53

- Used for input/output operatlon In 4-
bit wnits or bit units,

- These four pins, combined with port
pins P40 to P43, can be used for
input/output operation In B-bit
units.

- These four pins, together with port
pins P40 to P43, can be used for 8-
bits ROM data output.

Pch:

Nch:

Pull=up (Pu} MOS
type .
Small sink current
output type

= PuMOS output type
or Nch CD output
type

Address input
[A11 to A13)

Continued on next page.
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Continued from preceding page.

Input/ inti Output driver circuit : During EPROM
Pla nams ouetput Functlonal description outgut type Option modagoperation
P&0/SH /0 Input/output port pins PGB0 to PE3 - Pehi CMOS type - CMOS output type
- Used for input/output operation in 4- |- Nch: Small sink current| o Neh OD output
P61/S01 bit units or bit units. output type type
T - P60: Common with serial input SI1 - «15V withstand voltage
PB2/SCKI - PE1: Common with serlal output SO for Nch OD gutput
PB3/PIN1 - P62: Common with serial clock SCKT |
- P62 Common with timer 1-used event
count input
P70 0 Qutput port pins P70 to P73 - Pch: Pull-up (Pu] MOS |- PuMOS cutput type
- Used for output operation in 4-bit type ar Nch output type
PN units or In bit units. - Nch: Medium sink current
P72 - 1f you use an input-related output type
instruction in your application |~ +15V withstand voltage
P73 program, the content of the output | for Neh OD output type
latch will be input.
P80 0 Output port pins P80 to P83 - Pch: CMOS type - CMOS output type
- Used for output operatlon in 4-bit |- Nch: Small sink current or Pch OD output
Pa1 units or bit units. type type
P82 =|f you use an input-related - Qutput pin level
instructlon in your application at reset
P83 program, the content of the output
latch will be read in,
- Pch OD output type optionally
available, More about thls Iater.
PA0/INT 2 /0 Input/output port pins P80 to ?93 - Pch: CMOS type - CMOS output type
— - Used for input/output operation In 4- | - Nch: Small sink current| or Nch OD output
P3/INT3 bit unlts or bit units. type type
PQZ/W - P90: Common with TNTZ interrupt
request Input
PI3/INTH - P91: Common with TNTJ interrupt
request input
- P92: Common with TNTH interrupt
request Input
- P9Y: Common with INTS interrupt
request input
PAD 0 Output port pins PAD to PAJ = Pchi Pull-yp (Pu) MOS |- PuMOSoutput type
- Used for input operation in 4-bit type or Nch QD output
PA1 units or bit units, - Ne¢h: Medium sink current | type
PA? - It you use an Input-related instruc- type
tion in your application program, the |- +15V withstand voltage
PA3 content of the output latch will be for Nch OD output type
read in.
PBO O Qutput port pins PBO to PB3 - Pch: Pull-up {Pu) MOS| - PuMOSoutput type
- Used for output operation in 4-bit type or Nch OD output
PB1 units or bit units. - Nch: Medium sink current]  type
PB?2 - It you usa an input-related [nstruc- type
tion in your applleation program, the
PB3I content of the output latch will be
read in,
PCOD /O Input/output port pins PCO to PC3 - Pch: CMOS type - CMOS output type
- Used tor input/output operation in 4- |- Nch; Small sink current or Nch OD autput
PCH bit units or blt units, ero type type
= PC2: Common with VR comparator
PCZ/VREF0 comparison voltage terminal
PC3/VREF1 - PC3: Common with VREF | comparator
comparison voltage terminal
lnput port pins PDO to PD2
POO/CMPG | - These four pins can be programmed for fiI;ESM‘g;Ll:;oI
PD1/CMP] programs. PDU Input Wit bo compared {Fhs and
PD2/CMP2 with VREFO. Other Inputs will be PGM)
/PRS compared with VREF1, Please ncte that
there are four comparators avallable
PD3I/CMP3 In this system and thesa four compar-
i alors are %rou'fed into two {one group:
/PGM CMPO and CMP 1, the other group: CMP2
. and CMP3), and that the comparators
must be selected In group units,
A ICE Input port ping PED to PE1 EPROM control
PEU/TRA/Q—E. I - These two tristate input port pins slgnal inputs
PE1/TRB/OE can be controlled in your application ( and

programs,

Continued on next page.’
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Continued from preceding page.

Pln name aputs Functional description gﬂttggf P;F')‘éer circult Option a‘égggogggggﬂ‘
OSC1 ] Pins for connecting system clock oscil= = Ceraml¢ resonator
lator externatly, It external clock osclllation, RC
Qsce? 0 source mode Is to be employed, use the oscillatlon or
0OSC1 pin only for clock Input. Leave the external clock
aother pln open, source
RES ] Input port pin for system reset request
signal
- To Initlalize the CPU, the RES (active
law) pin level must be L with the
P33/HOLD pin level = H,
Input port pin for CPU test signal
TEST/Ver l This pin should be connected with the
\L"I%sn pln when this device Is In opera-
Voo Power supply pin
Vss
Remarks:

Pu MOS type output

CMOS type output

QD output

Note:

Pch MOS type transistor acts as a pull-up resistor when data is output.
Pch MOS type transistor does not act as a puli-up resistor when data is output.

Instead, it forms a complementary-symmetry MOS output circuit with an Neh MOS type

transistor.
-- Open drain output type

At the system reset, the pin output level of each of input/output and output port pins will be "H" except for

such pins as ports 0, 1 and B. The output level of these exceptions can be specified by the user options.

In

addition to this system reset operation, the port output type will be set to open drain at the system reset,
which is irrespective of user option specification. In this case, there is no exception.

User options

1. Option for specifying the output level of ports 0, 1 and 8 at the system reset
The output level of ports O, 1 and 8 at the system reset can be selected from the following two optional
levels by the user option. In this case, it should be kept in mind that the output levels of all the four
bits of each input/output port are specified at the same time.

Option name Condition
1. "H" output level bn 4-bit units
2. "L" output level In 4-bit units

2. Option for selecting oscillation circuit

Option name

Selectable oscillation circuit

Condition

1. External
clock source

.J“LO

- Sehmitt trigger input

2. 2-pin - Schmitt trigger input
(OSC1 and
0SC2) RC
oscillation
circuit
3. Ceramic
resonator c1 0sC1
oscillation
circuit Ceramic =
resonator 0802
H
cz

No.2928- 8/19
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(3) Option for selecting watchdog timer function
This option permits the user- to select the watchdog timer function. This function could be helpful in
detecting a timeout error from your user application program.

(4) Option for specifying port output type

i) This option permits the user to select a desired port output type of the following ports from the two output
types listed in the table below. Please note that port output types can be specified in bit units.
Ports: PO, P1, P2, P3 (P33/HOLD not included), P4, P5, P8, P7, P9, PA, PB, and PC

Option name Selected output circuit type Conditions
1. Open drain Ports P7, PA and PB are provided exclusively
output O for output operation. ) )
type } Qutput Ports P2, P3, P6 and P9 employ Schmitt trigger
}_C{’GTD., input.
Input
| data
bse
2. Pull-up Ports P7, PA and PB are provided exclusively
transistor Qutput for output operation.
output T < _ data Ports P2, P3, P8 and P9 employ Schmitt trigger
type input.
}_G:<}>— The Pch type MOS transistor can act as either a
- L’;"t‘;t pull-up resistor (for Pu MOS output circuit) or
558 an output transistor (CMOS output circuit),
which depends on Its driving capability,
CMOS outpul type: P2, P3, P86, P9 and PC.
Pu MOS output: PO, P1, P4, P5, P7, PA and
PB. .

i} The output type of P8 can be selected from the following two options. Please note that the output types for
the port pins can be specified in bit units.

Option name Selected output circuit type Condition

1. Option drain
output type
(Pch OD)

Qutput
"6 et

2. Pull-down
resistor

output ) Output
uteu ]_"G: data

type

iii) Comparator input of the PD and tristaté input of the PE can be specified in your user application pro-
gram, '

User option specification
To select desired user options, you must write appropriate data into the user option specification area in
the on-chip EPROM. The user option specification wili be discussed in detail on the following pages.

No. 2928-9/19 -
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How to write data in the user option specification area and the program area in the on-chip EPROM

(1) Writing option codes to the user option specification area
Use the cross assembler for the LC66516 mask programmed ROM- version microcomputer when you write option
codes in the user specification area. When your source application program is assembled, the option data

will be stored in the user option specification area (3FF8 through 3FFF).

In addition to the above writing,

you are allowed to write option data directly into the user option specification area in the on-chip
EPROM, In this case, making references to the option code specification list on the next page will be

a Ilmustll.

(2) Writing program into the on-chip EPROM program area
An EPROM writer available on your local market can be used to write program into the on-chip EPROM program
area, In this case, the EPROM writer {27128 EPROM writer) must be used together with the dedicated writer
board because the pin conversion (64 into 28) is required. The dedicated writer board is shown below.
Flease note that the EPROM writer must be either an ADVANTEST product or the EVAB00/850 accessory writer.
Such an EPROM writer enables you to write your application program into the EPROM in Intel high-speed

writing method.

LC66E5S16
(DIC648S)

LCBEES16 writer board
(We6ES16DH)

This dedicated writer board s inserted into
the EPROM writer available on your local
market. (Selecteither an ADVANTEST writer
product or the EVABOQ/850 accessory EPROM
writer}.

(3) How to erase the contents of the on-chip EPROM

LC66E516
(QFC84)

pin/@

LC86ES516 writer board
(W6BEL516QH)

Pin1

Manufacturer

Modsl

ADVANTEST TR4943, R4944A, R4945 or equivalant

Sanyo EVAS50 or EVABOD accessory
EPROM writer

Notes

1. Intel is a registered trademark of Intel Corporation.
2. ADVANTEST 1is a registered trademark of

ADVANTEST Corporation,

To erase the contents of the on-chip EPROM, you can use an EPROM eraser available on your local

market.

No. 2928-10/19



LCGBED16

Option code specification list

ROM address

o

Optional item Option data and selections

Unused ) Always set to "0".

Qscillation circuit type 1; Ceramic resonator oscillation. O: RC osclltation or extsrnal clock source

3FF8H 53

1 Qutput level at the 1="H"-level, 0="L"-level
PO system reset

Watchdog timer function option 1: Selegted. 0: Not selected.
P13
P12 - - —
= Qutput cireuit type 1=PU. 0=00
P10
P03
P02
POl
P00
P33 Unused Always set to "O".
P32
P31 Qutput circuit type 1=PU. (=00
P30
P23
P22
P21
P20
P53
P52
P51
P50
P43
P42 o
P4l Qutput circuit type
P40
P73
P7
P
P70
P&3
P62
P&1
P50
P83
Pg2
P91
P80
Pa3
Paz
P81
PEO
=X
ﬁg? Qutput circuit type 1=PU, =00
PB0
PA3
PA2
PA1
PAD

3FFAOH

Qutput circuit type 1 =PU. 0=0D

JFFAH

Output ¢ircuit type 1=PU. 0=0D

Output circuit type ‘ 1=PU. 0=00D

3FFBH

PU. 0=00D

Output circuit type P=PU. 0=0D

IFFCH

Output circuit type 1=PU. (=CD

Output circuit type 1=PU., 0=00D

3FFDH

Qutput circuit type 1=PD. 0=0D

3FFEH

Qutput cirguit type 1=PU. =00

Unused Always set to "0",

AFFFH o

PC .
PC‘12 Qutput circuit type 1=PU. 0=00D

PCO

Q=N ls o (M~ O — [P B o (o IO | = m|w | & (o[ = |wlslo ;- |oi— e fw | & (oo | |o|—=|mfw s |o]|o alo | — [re |l oo o [a]lof= oo e o o ]-a

Remarks:
PU -- Pull-up MOS type resistance output
PD --- Pull-down MOS type resistance output
QD --- Open-drain output

Note: The pull-up MOS type resistance output represents the pull-up MOS (Pu MOS) type resistor output circuit and
the complementary MOS (CMOS) type output circuit,
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{1) Absolute maximum ratings (Ta =

25°C and Vgg =

ov)

‘Parameter Sympot | fins applicable and related Conditions Limits Unit | Nate
Supply voltage range| \/pp max | VpD —0.3to+7.0 v
Input voltage range | \/in(1) Eg. P3 {except PA3/HOLD) and —0.3t0+15.0 v 1
VIN(Z) :tlolovg‘e ping other than the —U.2t0VDD+U.3 v 9
Oviout voltage | vour(1)  |E% BF (evpsps, PI9/HOLD) —0.3t0+15.0 Y 1
vour(z) |4L the pins other than the —(.3toVpp+0.3 v 2
Output t PO, P1, P2, P3 t
per pin rren lon{1) Pa3/HOLD L) Pa, P5,( B6. Ba. 4 mA 3
PS and PC
lon(2) P7.PAPB 20 mA
—lorf1} PO,P1,P4,P5,P7,PA,PB 2 mA
- P2, P3 {(except P33/HOLD),
loe(2) P&, P8, P9 ar?ﬁ PC. ) 4 mA 4
Pin total P2, P3 P33/HCLD),
current Zlon(1) pd. Psr(g:éceg_tr and/ B 75 mA 3
Zlon(2) PO,P1,P9,PA,PB,PC 7 mA 3
- P2, P3 t P33/A 6 \ ‘
Z loel) pa F2. (ggce’g7 "33/FOL D) 25 mA 4
—Zlop(2) |POP1,PI,PAPB,PC 25 mA 4
gissipation "o _|Pd max. | Ta=+10to+40C DIC-64S 600 | mw
o tagge o | Topr F10to+40 | T
Storest fee ™" [ Tstg —55to+125 | T

Note 1: Appllcable only to the pins with open drain output circuit. Otherwise, refer to the values listed in the
"all the pins other than the above" column.

Note 2: ‘IAS flar as oscillation input and output are concerned, the voltage range can cover the self-oscillating
evel,

Note 3:8ink current, As far as the P8 is concerned, these parameters can apply only to the CMOS output
circuit,

Note 4:

gource current, Apply to the both of the pull-up output circuit and the CMOS output circuit except for

{(2) Allowable operating conditions (Ta = +10 'C to +40 C and Vgs = OV, unless otherwise noted)

Limkts
Parameter Symbol Pins applicable Conditions Voo (V) in typ o Unit a‘aﬂ-
e e |vop  |vop 45 5.0 55 | V
Memery backup | \/op(H) | Voo With HOLD mods 1.8 5.5 v
High-level input [ V(1) [P2,Pfexcent Paa/FOLD) %‘:n“;i_;t‘éﬁ’“‘ Neh |4.5t05.5| 0.75Vop +135 | v |1
V() |P33/HOLD, P9 | With outout Neh 14.5t05.5| 0.75Vp0 VoD VAR
RES "OFF"
0SC1
ViH3) | P0,P1,P4,P5,PC, | With output Neh 14 5t05.5] 0.7Vp0 Voo VRE
PO, PE "OFF™
ViH4) | PE with tristote Inout| 4 5te5.5| 0.8VoD VoD Vv

Continued on next page.
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Continued from preceding page.

Limits
Parameter Symbol Pins applicable Conditions Unit  |No-
nditio Voo(V) min o Mmax te
Intermediate With tri-state Input | 4.5t0 5.5
level input Vim PE mode selected, 0.4vop 0.6Voo V
voltage range
In-phase input With ¢comparator 45t05.5 —
voltage range Vemm PD,PC2,PC3 input mode selected : 1.0 Voo—1.5 v
Low leve! input P2, P3 (except P3I/AOLD),| With output Nch 4.5t05.5
Sortage range | VIV os! eq and RS, ' transistor "OFF" | Vss 0.25voo | V|2
0sCH
VIL{Z) P33/HOLD 1.8t055] Vss 0.25Voo | V
VIL{3) P0.P1, P4, P5, PC, | With output Nch 1451055 Vsg G.3Vop vV 13
transistor “OFF
PD, PE, TEST
h tats t
VL) |PE mode selected, -~ |4.5t05.5| Vss 0.2vop | V
Operating for 451055 (.4 4.35 | MHz
frequency {in- ,
struction eycte (Teve) Q[9D] (0.82) [{(us)
time)
Frequency fext 0SC1 Rleass rafer to Fioure 1 45t05.5 0.4 4.35 MHz
reach the OSCI1 pin from
an external clock source
and the Q5C2 pln should
te left open. The oscil-
latlon ecircult optlon
should be "axtarnal clock
input”,
5
2 [Puse textH R o (oo raen | T2 005570 ns
" Lextl ::?ir;tg::a?sc?c:c “l.fﬂfc":
8 and ths OSC2 pin should
© ba lett open, The oscll-
_ tatlon circuit eptlon
@ should be “external clock
£ » input®,
{
i
M| Bise and Fall | tear et e hs 451055 0| s
textF o otarany clock source
and the OSC2 pin should
be lgft open. The oscil-
latign elrcult option
should be "external clock
input™.
8 {Oscilla- : Refer to 4.5t05.5 .
o |3 |2 |for  OSCI 08C? Refer to | 4MHe 4.0 Mg
© |6 |quency
E 8
& | 0B Oscana- Refer to 5.5
£ |g % tion sta- | {CFS Fﬁ;t?re 2 4MHz | 45105, 10 ms
Z |5% ?‘Ihza{'me
o ion ti
§ 8 g period
= [External R and| Cext QSC1,Q58C? Reter to Flgure 45t65.5 100 pF
& [C constants ! 4,
Rext 2.2 kQ

Note 1: These values apply to the case where the open-drain circuit type has been specified. Note that the
P33/HOLD pin is not included (refer to the values listed in V|4 (2) column and that the pins P2, P3 and
P& cannot be used as the input pins as far as the CMOS output circuit type has been employed.

Note 2: These values apply to the case where the open drain circuit type has been selected., Note that the pin P9
cannot be used as the input pin as far as the CMOS type output circuit has been employed.

MNote 3: When the pin PE has been selected as the tristate input pin, the values listed in the ViH{4), V|m and
V|L(4) columns should apply to the pin. Note that the pin PC cannot be used as the input pin as far as
the CMOS type output circuit has been employed.
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(3) Electrical characteristics (Ta = +10°C to +40°C and Vg5 = OV, unless otherwise noted)

Limits
1 Pi licabl ition Unit Mo~
Parameter Symbo ins applicable Conditions Voo (V) povey tyo max te
High-lavel IR P2, P3 {except PI3/HOLD) | \/ny =135V 45t05.5 5.0 zA
input and P8. with output Ngh
current transistor "OFF"
(2} PO, 1, P4, PS5, P9, PC,| Viy=V0D 45t05.5 1.0 w1
osC1 'h?s"ana P33/ with output Neh
Note that the PD, PE, | transistor "OFF"
PC2and PC3 are not
included.
IH@3) | PD, PE, PC2,PC3 | VIN=VED 45t05.5 101 wA
With output Neh
transistor "OFF"

- Input plns other th = 45t05.5 —1. A
AR I e s | ovos e ° 10 sk
current PC3 transistar "OFF"

(2  |PC2, PC3, PO, PE |VIN=Vss 45t055) —1.0 pA 2
With output Nch
transistor "OFF"
OHJ?SJtIeveI Voult) ;glpgée;%egtnzag@ﬁm. loH=—1mA 4.5t055 Vop—1.0 Vo3
voltage
lor==0.1mA 451055 Vop—0.5 Vo3
Vor(2) | PO, P1, P4, P5, P?, |lon=—200uA 4.5 2.4 vV |4
PA,PB iDH=—130uA 4.5t05.5 Voo—1.35 Vo4
Output pull- IPO PO, P1,P4, P5, P?, | ViN=Vss 6.5 ~1.8 mA 14
up current
PA, PB
Low-level Vou{l) [Po P, P2, B3, P4, P5,| | =1.6mA 45t055 0.4 vV |5
eglt?:gte gg':}:—?f Es)a‘nd PC {except
Voo{2) | P7, PA,PB loL=10mA 45t05.5 1.5 Y
gtét&;téOFF lore(1}  } P2, P3, PB, P7, PA | VIN=13.5V 451055 5.0 HA
current IoFr(2} | Pins other than P2, [ ViN=VDD 4.5t05.5 1.0 72
P3, P&, PT, PB and
PA
lore(3} | P8 VIN=VSS 45t055 —1.0 uh |7
g:l?rrpg:trator offset 1 \/oep PD Vin=1.0V 45t05.5( +50 +300 my
toVop—1.5V
H i ,
i vgitta%r:m VHys |P2 P3,RES, PS5, 45t05.5 0.1vop v
£ P3,
T [Hightevel vt H__|OSCI(RC,EXT} 0.5vVoD 0.75vDD| V
4 | threshold
o | voltage
o
S
S | Low-levet . :
Z | Low-leve Vit L D.25VoD 0.5voo vV
§ voltage
RC oscillation | fRc 0SC1, 0sC? Refer to Figure  145¢t05.5] 2.0 3.0 40 | Mz
C=100pF= 5%
R=2.2kQt 1%

Continued on next page,
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Continued from preceding page.

Limits ©
Parameter Symbal Pins applicable Conditions - Unit |8
Voo (V) min typ max =
Cycle ssltekcy | SCKO, SCK1 Refer loFigure 5 (4.5t05.5 0.9 S
time @ o {timings) and
. 0: Figure [ )
) test load).
x S8 4.5t05.5 2.0 Tove
8 o3
[E] -
Low—leve! (8
2 | b §§ teKL 4.5t05.5 0.4 E]
‘g | level =
= | pulse =
< | width %3 tokH 4.5t05.5 1.0 Toye
< o3
Y| Rise and | Lok 45t05.5 0.1 HS
fall "]
time w5
Qo {CKF
Data setup Refer to Figure 5 a5 i ,
5 | Bae tICK S0, Si imings. t05.5 0.3 us
£ Time periods based
: 5 B
2 | Data HOL clock rising , ., ,
5 | e teki odges (1), 45t05.5 0.3 us
Output delay Refer to Figure 5
Quip tCKO 500, sO1 fimings) o Eiure |4-5105.5 0.3 uS
= & (test foad),
o Time perigd based
2 on the SCKO and
K1 clock falling
= edges {4 ).
5]
(2]
INTQ high~ tigH INTO Rafer [- With INTQ interrupt| 4 5¢0 5.5 9 1 Teve
level and to request input .
low-lavel tioc Pigure | acceptable.*
pulse ‘ - With event counter
wldth (timer O} input or
w pulse width
2 measuring input
= acceplable,
ha)
[~
&
Q
o
=
g —
“ | High-level - With interrupt
] anfl low-level tiH INT?, INTE, request ilnputs 2 Teve
S ulse width acceptable
2 | Puise wid L INT3, INT4, P
included) INTH
PIN1 high— - With event counter|
level an% LPINH PINT {timer 1) input 2 Teve
low=level tPINL acceptable
pulse .
width
RES high-level - With reset request T
and lovE—leve: tRSH RES acceptable 3 cYe
pulse width tRSL
Comparator Reler
response L PD o 451055 30 us
speed g qure
Current loop |VDD 4 MHz ceramic 45t05.5 4.5 8 mA
drain. resonator osclllation
during basis
operation
mode 4 MHz 6.5 11 mA | 8
external clock
SQuUrce
RC oscillation 4.0 8 mA

Continued on next page.
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Continued from preceding page.

Limits
Parameter Symbol Pin applicable " Conditions - . Unit g"'
Vop(V) min typ max

Curr%rtltrﬁ]rgain [DDHALT | VoD AMHz ceramic | 4.5t05.5 2.5 4.5 mA
HALT operation resonator oscillation
mode

4 MHz 3.5 6.0 mA

external clock

source

RC oscillation ?2.5 4.5 ma
Current drain . .
during HOLD looHoLD | Voo 18t05.5 0.01 10 uh
operatlon mode

Note 1: Applicable to the case where input/output common ports have been set to open-drain output circuit type
and the output Nch transistors have been in OFF state. Note that the input/output common ports cannot be
used as the input port if they have been set to the CMOS output circuit type.

Note 2: Applicable to the case where input/output common ports have been set to open-drain output circuit type
and the output Nch transistors have been in OFF state. If the pull-up transistor output circuit type has
been employed, please refer to the value listed in the output pull-up current column (IPO), Note that
input/output common ports cannot be used as the input ports if they have been set to the CMOS cutput
circuit type.

Note 3: Applicable to the case where the ports have been set to the CMOS output circuit type and the output Nch
transistors have been in OFF state. Also applicable to the P8 pin as far as it has been set to the Pch
open-drain output circuit type.

Note 4: Applicable to the case where the ports have been set to the pull-up resistor output circuit type and the
output Nch transistors have been in OFF state. )

Note 5: Applicable to the case where the P8 pin has been set to the CMOS output circuit type. .

Note 6: Applicable to the case where the ports have been set to the open-drain output circuit type and the
output Nch transistors have been in OFF state.

Note 7: Applicable to the case where the port has been set to the open-drain output circuit type and the output
Pch transistor has been in OFF state.

Note 8: Reset mode.

l 05C1 {osc2)

|

External cleck  Open
input

taxIF LaxiA

1/1ext

Figure 1, External clock input waveform

Voo
...... l/.-_ -+-+r--~——---- Lower operating Vpp limit
l 0sC1 0sC2 ] A v
0 0sC
or AN
gl eramic - 45 tors |
lresonator;'{'r ; Stable oscillation

Oscillation unstable
time period

Figure 2. Ceramic resonator oscillation circuit Figure 3. Oscillation stabilization time
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g 4 MHz (Murata} Cl1 |33pFx10%
§3 CSA4.00MG CZ |33pFzx10%
§g 4 MKz (Kyocera) | C1 | 33pF £10%
82 | KBRA.OMS C2 |33pF +£10%
§,.. 4 MHz (Murata) CST4.00MG

3e

g8

3% 4 MHz(Kyocera) KBR-4.0MES

Table 1. Ceramic rescnator oscillation constants

{recommended)

texey

texR

l s osc2 l

Cext J;'k Rext

Figure 4, RC oscillation

Leki tokF
SCKO 0.25Vpp Input \ 0.75Voo Input
SOKT 0.4Vpp Output Voo— 1V Output
R=1kQ
| tick  FoKI TEST
paint
S0 A5 0.75vo0 _
S i 0.25Vep i C=50pF
v,
toxo
s090 Von—1V Figure 6. Timing load
sol 0.4Veo

Figure 5. Serial input/output timings

Figure 7. Input timings for INTO, INT1, INT2, INT3, INT4, INT5, PIN1 and RES
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Vin
VReF X :OFF
Vin OFF
Comparator
Qutput data
TRs

Figure 8. Comparator response speed (TRS) and output timing

LC66ES16 RC oscillation characteristics

Figure 9 shows the RC oscillation characteristics of the LCB6E516 microcomputer,

The RC oscillation frequency range that can be guaranteed is shown below with the external constants and other
conditions:

2.0MHz = frc 8 4.0MHz

External constants --- Cext = 100pF and Rext = 2.2k
Ta = +10°C to +40°'C and Vpp = 4.5V to 5.5V

If you are to employ the external constants other than the above, the Rext and the Cext should be within the
range between T.B.D k@ and T.B.D kQ, and between T.B.D pF and T.B.D pF, respectively, Please take a close look
at the figure below.

Note 10: With Vpp = 4.5V to 5.5V and Ta = +10°C to +40°C, the oscillation frequency to be selected should meet
the requirement that the operating frequencies in the range between 0.4MHz and 4.3MHz must be provided without
fail.

frC-Rext characteristics

000 L [ 1]
4000 Thils characteristic curve is given
for reference only without guarantee.

3000

>
2000 "~

=
g
1000
500
Voo=5V N
Ta=25C \
300 b
7 30 40 50 100

Figure 9, RC oscillation frequency reference values
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Series Lineup

Type Number Pins | ROMcapacity | RAMcap Package Features
LC66304A/306A/308A 42 | 4K/6K/8KB 512W | DIP42S QFP48E |Normal version
4.0t06.0V/0.92us
LC66404A/406/408A 42 14K/6K/8KB 512W | DIP42S QFPASE
LC66506B/508B/512B/516B | 64 |6K/8K/12K/16KB| 512W |DIP64S QFP64A
LC66354A/356A/358A 42 {4K/6K/8KB 512W |DIP42S QFP48E |Low voltage
version
LC663545/3565/3585  * 42 |4K/6K/BKB 512W QFPA4M | 5 5t05.5v/0.92):5
LC66556A/558A/562A/566A | 64 {6K/8K/12K/16KB| 512W | DIP64S QFPG4E
LC66354B/3568/358B 42 |4K/6K/BKB 512W | DIP42S QFP48E |Low voltage high-
speed version
1 C66556B/558B 64 | 6K/8KB 512W | DIP64S QFPEAE | 3 0165 5v/0.92u5
LC66562B/566B 64 | 12K/16KB 512W | DIP64S QFP64E
LC66E308 42 | EPROM 8KB 512W | DIC425* QFC48* [Evaluation-use
windowed version
LC66P308 42 | OTPROM 8KB 512W | DIP42S QFP48E | g one-time version
LC66EA08 42 | EPROM BKB 512W | DIC425* QFC48* |4.5t05.5V/0.92u8
LC66P40S 42 | OTPROM 8KB 512W | DIP42S QFP4BE
LCE6ES16 64 |EPROM 16KB 512W [ DIC6as* Qrcea* |*: withwindow
LC66P516 64 | OTPROM 16KB 512W | DIP64S QFP64E

*Note: Under development

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD, its affilates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:
2 Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO., LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intelleotual property rights or other rights of
third parties,

This catalog provides information as of June, 1995 . Specifications and information herein are subject
to change without notice.
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