Ordering number:ENN* 2928A

CMOS IC

LC66E516

SA/////WYO 4-bit Single Chip Microcontroller with EPROM

Preliminary

Overview
The LC66E516 is a 4-bit single-chip microcontroller with
an EPROM on-chip, and can be used for developing and
evaluating application programs for the LC665X X series
4-bit single-chip microcontrollers.

The LC66E516 microcontroller is a 4-bit single-chip IC
with an EPROM on-chip and brought to you in ceramic
DIC64S package with awindow and ceramic QFC64 pack-
age with awindow. 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 IC is best suited
for devel oping application programs.

The LC66E516 microcontroller has the same function and
the pin assignment as those of the 4-bit single-chip mask
programmed ROM-version L C66E516 microcontroller. Th
on-chip EPROM is 16k bytesin size.
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LCG66ES16

Usage notes

The LC66E516 single-chip IC isintended for use by those who are in charge of the development and evaluation of appli-
cation programs for the LC665X X series 4-bit single-chip microcontrollers. please keep in mind the following when the
user application developers are to work with this single-chip microcontroller.

* Notes on LC66E516 internal operations after reset

Asthe figure shows, the LC66E516 microcontroller starts normal 4.5v
program execution at least 3 instruction cycles later after the oscil-
lation by the OSC function block becomes stable. In other words,
the RES pin level (active low) must be active for at least 3 instruc-
tion cycles after the oscillation becomes stabilized. As the figure
also shows, the oscillation stabilization requires more than 10 milli- RES
seconds. It is also shown that option data setting requires 8 instruc-
tion cycles after the RES pin level changes to the inactive level (or
to Vy voltage level). After al those operations are carried out, the
LC66E516 microcontroller starts program execution normally from
address 0 in the EPROM (that is, the content at address O is auto-
matically set in the program counter (PC)). At this point, Please
note that port output type will be open-drain, not pull-up output
type, aslong astheFTES pin stays active

User-specified
output type

sively used for storing functlon option data. The g)prion
Asfar asthe cross assembler to be employed |s~t:oncern
In addition, when you write your user applrcatren proges
amask programmed ROM. Such addreméaﬁnot exi

? not make any access to addresses beyond the area of
eon mgsk programmed ROM-version mrcrocontrollers

"0" padding.

When evaluating the L C66506, k¢
* Program protection from exposure to |js
Exposure to light will dectroy the pregi
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Comparison of LC66E516 and the masked ROM version(LC665XX)

v¥9d40 MOpUIM UM ¥9040
Sv9did MopuIm yim s901d (abexoed) auipno aseD

(Miz z=d:100)ML 2=H »lg¢=d
4do0T=0 4do0oT=D uone||19S0 DY 10} SIUBISUOD [BUIBIXT «

(994N0S ¥20[D [BUIBIXS ZHY) XeU ﬁc@M
(uone(|I9s0 JoTRUOSaI JILRISD ZHINY) Xew YWgg |~

0|0 _GC‘_mwxw ZHNYfXeWky WG e

(uoneyioso oY "dA1 ZHWE) “Xew YWwQ's
Amo‘_:cm J0]2 [eulaixa NI_>_$ Xew ywQ9
(uoire||19S0 JoYeUOSal DIWERIBD ZHNY) ‘Xew YWQ'S

(17vH 94)) NO spow [ TvH Buunp ureip wsND

418190 ZHNP) xelinydiez

0,017 01 0T

(4do]) ainresadwa) Jre-aaly BunesadQ «

sHoT 01 96'T/AG'S 0} AO'E
SHQT 01 26°E€/AS'S 0} AZ'C

P

adA1 indino nm_tomgw.co. no

paads buneiadosabeyjon Aiddns BuneladQ
sofsuL0RIRYD UlRW Ul SBOUBIBYI]

19s s1 Ho44,

19s s1 ,Hod4d,

$riQT 01 Z6'0/AS'S O) AS'Y

19sa4 Buunp adAl Indino uod «

(srly=04A21) ZHINT 1€ Swy9 xoiddy
(srig=2/2]1) zZHNZ e swgze "xoiddy
$9J9Ad 18E9T

(sriT=04A2]1) ZHNY Te sw{9 "xoiddy
$9J0A2 9£559

“5p]549 9£559

nu awin 1em arempieH «
¥ welsAs ul seoualeaa

S9l8S XS559901

(1001 Buipnjour)sauds X059901

(uois1an WOY paysew)sauas XX59901

97539901

e

No0.2928-3/18



LC66ES516

Pin Assignments

DIC64S with window QFC64 with window

A0/S10/P20 [1] O [64) Voo s o
A1/800/P21 (2} (63] P13/D7 W wlg g
A2/SCK0/P22 [3 ] 62 P12/D6 |<\> OC3d—onr
A3/INTO/P23 [47] 61] P11/D5 og CEL % % % Wy
A4/WTT /P30 (5] [60] P10/D4 SEESS33E5E
A5/POUTO/P31 [6 | [59] P03/D3 SESod~"O o a
A6/POUT1/P32 [7] [58] P02/D2 o Y
AoLD /P33 [B] [57] Po1/D1 (HHHHHHHH]
A7/P40 [9_} [56] P00/DO ;
Ag/P41 [10] [55] PE1/TRB/OE D1/P01 [149
Ag/pa2 [11] [54] PEO/TRA/CE D2/P02 [J50
At0/P43 [12] [53] PD3/OMP3/PGM
an/pso [13] O [52] PD2/CMP2/PRS
Atz/ps1 [14] o [51] PD1/OMP 1
A13/P52 [15 ] rh [50] PDO/CMPO
P53 [16] o4 E PC3/ VRer1
si1/Ps0 [i7] S (4] P02/ Viero
so1/pe1 [18] — F47] Po1
§cKi/pP62 [19] [46] PCO
PIN1/P63 [20] [45] PB3
P70 [21] [44] PB2
P71 [22] 143] pB1
P72 [23] [42] PBO
P73 [24] [41] PA3
Pgo [25] [40] PA2
P81 [26] [39] Pa1
P82 [27] [38] Pa0 oy
P83 E % P93/IN €
INTZ/P90 {29} F’92/'_4 =
Vpp/TEST [30] 3] P9l /TNT3 £
Vss [31] [34] RES
osct [32] 33] 0sC2

Top view

Block Diagram

—EPROM EPROM K AOtoA13
(16K ®CONT- <j

bytes)| [ROL K2y Dotop7

ALU 1T I——t—_: OC__E

o L pGM
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sI0
MPX I——[ TIMERO ] SERIAL 1/0 0 E S00

INTO
I ]

t—_ NT1
toTNTZ,INT5
INTERRUPT

LA si
CONTROL ‘ﬁMPXH TIMERI H | seriaL 01 F==so1
: ZAN
~Z

PRESCALER

=T
i, @ @ — PIN1, POUTT
gea| Lol p [z psors [es]es] |
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LCG66ES16

Pin Function

P31/POUTO/A5
P32/POUT1/A6

- Used for input/output operation in 3
units or bit units and for input oper:
in 4-bit units (together with the
or bit units.

request input
- P31 : Common with bu
from timer O

Pin name g&ﬁ’&tft Functional description OUtpg&%ﬂ‘{?;ggcun Option %‘gg‘egoli';%?%
PO0/DO 1/0 | Input/output port pins POO to P03 - Pch: Pull-up (Pu) MOS - Pull-up (Pu) MOS | Data input/output
P01/D1 - Used for input/output operation in 4-bit type output type or Nch_ | pins
P02/D2 units or bit units. - Nch: Small sink current “CE_)‘Q to D3)
P03/D3 - Used for controlling HALT mode output type i

operation.
P10/D4 1/0 | Input/output port pins P10 to P13 - Pch: Pull-up (Pu) MOS
P11/D5 - Used for input/output operation in 4-bit type
P12/D6 units or bit units. - Nch: Small sink current
P13/D7 output type
P20/SI0/A0 1/0 | Input/output port pins P20 to P23 - Pch: CMOS type
P21/SO0/A1 - Used for input/output operation in 4-bit |- Nch: Small sink current,
P22/SCKO/A2 units or bit units. output type
P23/INTO/A3 - P20: Common with serial input SI0 - +15V withstand volfagé
P21: Common with serial output SO0 Nch open drain @_ '
P22: Common with serial clock SCKO ’
- P23: Common with INTO interrupt
request input, timer 0-used
event count input, pulse width
measurement input
P30/INTL/A4 I/0 | Input/output port pins P30 to P32 - CMQS giitput type | Address input

or Ncb‘bD output
tybe?

(A4 to AB)

P33/HOLD

Hi prograpn réquiring
pin to e[}te;“fhe L level

P40/A7
P41/A8
P42/A9

F%‘OM data output

- Pch: Pull-up (Pu) MOS

type
- Nch: Small sink current

output type

- PuMOS output type | Address input

or Nch OD output
type

(A7 to A10)

P52/A13
P53

lfe}

Ar put/output port pins P50 to P53
Used for input/output operation in 4-bit
units or bit units.

- These four pins, combined with port
pins P40 to P43, can be used for
input/output operation in 8-bit units.

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

- Pch: Pull-up (Pu) MOS

type
- Nch: Small sink current

output type

- Pu MOS output type | Address input

or Nch OD output
type

(A1l to A13)

Continued on next page.
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Continued from preceding page.

; Input/ ; o Output driver circuit ; During EPROM
Pin name ou‘t)put Functional description %utput type Option mod% operation
P60/SI1 /O |Input/output port pins P60 to P63 - Pch: CMOS type - CMOS output type
P61/SO1 - Used for input/output operation in 4-bit - Nch: Small sink current or Nch OD output
P62/SCK1 units or bit units. output type
P63/PIN1 - P60: Common with serial input SI1 - +15V withstand voltage
- P61: Common with serial output SO1 for Nch OD output
- P62: Common with serial clock SCK1
- P63: Common with timer 1-used event
count input
P70 o Output port pins P70 to P73 - Pch: Pull-up (Pu) MOS
P71 - Used for output operation in 4-bit units or type
P72 in bit units. - Nch: Medium sink
P73 - If you use an input-related instruction in current outpuft;g‘)e
your application program, the content of - +15V withstanq; )
the output latch will be input. for Nch OD qgigg]f type
P80 o |Output port pins P80 to P83 - Pch: CMOS type
- Used for output operation in 4-bit units or
P81 Al
bit units.
P82 - If you use an input-related instruction in
P83 your application program,the content of
the output latch will be read in.
- Pch OD output type optionally available.
More about this later.
P90/INT2 /o |Inputioutput port pins P90 to P93
P91/INT3 - Used for input/output operation in 4-bit
- units or bit units.
PO2/INT4 - P90: Common with INT2 interrupt re ue51
P93/INT5 input y
- P91: Common with INT3 interrupt
input d
- P92: Common with INT4 interr
input !
- P93: C
PAO 0 - Pu MOS output type
PAL or Nch OD output
PA2 type
PA3 - If you use an inptitfelated irs|
your appllcau@n ;:Srogra ;
for Nch OD output type
PBO h: Pull-up (Pu) MOS |- Pu MOS output type
PB1 E type or Nch OD output
PB2 - Nch: Medium sink type
PB3 current type
PCO - Pch: CMOS type - CMOS output type
PC1 - Nch: Small sink current | or Nch OD output
PC2/VREFO type type
PC3/VERF1
Ly tpt%rt pnn& DO t%PD3 a4 EPROM control
. These fodr pins can be programmed for : :
compa:étqr inputs in user application signal inputs
PDQ/GMPZ/P 3 programs. PDO input will be compared (PRS and PGM)
By with#/REF0. Other inputs will be
compared with VREFL1. Please note that
thiere are four comparators available in this
gsys"tem and these four comparators are
grouped into two (one group: CMPO and
#CMPL1. the other group: CMP2 and CMP3),
¢ and that the comparators must be selected
.. in group units.
PEO/TRA/CE | Input port pins PEO to PE1 EPROM controi
PE1/TRB/OE - These two tristate input port pins can be signal inputs
controlled in your application programs. (OE and CE)

Continued on next page.
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Continued from preceding page.

i Input/ : - Output driver circuit : During EPROM
pin name ouFt)put Functional description outp’))ut type Option modegoperation
0OSC1 | Pins for connecting system clock oscillator - Ceramic resonator
0sc2 o) externally. If external clock source mode is oscillation. RC
to be employed, use the OSC1 pin only for giglﬁg?glgék
clock input. Leave the other pin open. source _- .
RES I Input port pin for system reset request
signal
- To initialize the CPU, the RES (active
low) pin level must be L with the P33/
HOLD pin level =
TEST/Vpp | Input port pin for CPU test signal
This pin should be connected with the
VSS pin when this device is in operation.
VbD Power supply pin
Vss
Remarks:
Pu MOS type output ---
CMOStype output  ---
transistor.
OD output --- Open drain output type
Note:

At the system reset, the pin output level of each of input/ouf e "H" except for such pins as
i . 5. In addition to this system reset
tion. In this case, there is no exception.
User options

1. Option for specifying the output level of ports_

) Condition
1 4-bit units
In 4-bit units

Option name Condition

1. External clock source - Schmitt trigger input

2. 2-pin (OS_:_é]_f;émd - Schmitt trigger input

3. Ceramic resonat

ilati . ol
oscillation circuit c1 0SG1

SH'-—_L—-D
Ceramic =
resonator 0SC2

-
c2

No0.2928-7/18
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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) Thisoption permitsthe user to select adesired port output type of the following portsfrom 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, P6, P7, P9, PA, PB, and PC

Option name Selected output circuit type

1. Open drain output
type

Hy Output

—’? data
Input
data

2. Pull-up transistor
output type

P1, P4, RS, B7, PA and PB.

can be specified in bit units.

Option name Condition

1. Option drain output
type (Pch OD)

2. Pull-down resistor
output type

EPROM. Theh‘USerro”pﬁ on speC|f|cat|on will be discussed in detail on the following pages.

N0.2928-8/18
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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 microcontroller 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. | s.case, making refer-

ences to the option code specification list on the next page will be a"must".
(2) Writing program into the on-chip EPROM program area

An EPROM writer available on your local market can be used to write program intg ghe o
area. In this case, the EPROM writer (27128 EPROM writer) must be used togethgr wi

because the pin conversion (64 into 28) is required. The dedicated writer board | IS
Please note that the EPROM writer must be either an ADVANTEST product, or: the EV;
Such an EPROM writer enables you to write your application program int 1
method.

ated erfer bbard

igh eed writing

LC66E516
(DIC64S)

5 writer board

LCB6E516 writer board 6%E516QH)

W
(W66E516DH) g

EPROM program

Pin1
Manufacturer Model
ADVANTEST TR4943, R4944A, R4945 or equivalent
EVAB850 or EVA800 accessory
SANYO
EPROM writer
Notes

1. Intel isaregistered trademark of Intel Corporation.
2. ADVANTEST is aregistered trademark of
ADVANTEST Corporation.

(3) How to erasethe cqﬁténts of the on-chip EPROM
To erase the confaqts of the on-chip EPROM, you can use an EPROM eraser available on your local market.
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Option code specification list

ROM address Bit Optional item Option data and selections
Unused Always set to "0".
3FESH Oscillation circuit type 1: Ceramic resonator oscillation. 0: RC gsoﬂbatlo? or external clock source
E? Output level at the 1="Hlevgf 0L —Tej:l

PO system reset

Watchdog timer function option

P13
P12
P11
P10
P03
P02
PO1
P00
P33 Unused
P32
P31 Output circuit type
P30
P23
P22
P21
P20
P53
P52
P51
P50
P43
P42
P41

Output circuit type

Output circuit type

Output circuit type

1=PU, 0=0D

1=PU, 0=0D

1=PU, 0=0D

1=PU, 0=0D

1=PD, 0=0D

1=PU, 0=0OD

UE;@\IOP—‘NO\)J}U'IG)\IOD—‘I\)OO-PU'I@\IOI—‘I\)(AJJkU'IO’)\IOP—‘Nwhmm\lOD—‘Nwh(ﬂ@\lOHl\)wb(ﬂm\l

Output circuit type 1=PU, 0=0D

Unused Always set to "0".

Output circuit type 1=PU, 0=0D

Remarks: :
PU --- Pull-up MOS type resistance output
PD --- Pull-down MOS type resistance output
OD --- 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.

i
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Specifications

Absolute Maximum Ratings at Ta=25"C, Vgs=0V

Parameter Symbol f,’,if%?,ﬁgﬁgﬁab'e and related Conditions Ratings Unit Note
Supply voltage Vbbb Vpp
P2, P3 (except P33/HOLD)
VIN®D) 4 PG
Input voltage an '
All the pins other than the
VIN®  |above
P2,P 3 (except P33/HOLD),
Vout b6 b7 and Pa
Output voltage ’ :
All the pins other than the
VouTt(® | above.
PO, P1, P2, P3 ( except
lon(2) P33/HOLD), P4, P5, P6,P8,P9
and PC.
Output current per Ion(2) P7, PA, PB
pin
—lop(1) |PO, P1, P4, PS5, P7, PA, PB
P2, P3 (except P33/HOLD),
—loP@)  |pg, pg, P9 and PC.
P2, P3 (except P33/HOLD),
lon(L
2oN® o) b5 b, p7 and Ps.
Ylon(2) |PO, P1, P9, PA, PB, PC
Pin total current
—SIop(1) P2, P3 (except P33/HO| )‘ 25 mA 2
P4, P5, P6, P7 and P
—Slop(2) |PO, P1, P9, PA, FB; 25| mA 4
Allowable power _
dissipation Pd max Ta=10 to 4Q* 600 mw
Operating o
temperature Topr 10 to 40 c
Storage temperature Tstg -55 to +125 °C

Note 1: Applicable only to the
other than the above” golumn

pins witk

C t0 40°C, V ss=0V, unless otherwise noted

cerned, the voltage range can cover the self-oscillating level.
~ these parameters can apply only to the CMOS output circuit.
thiof thesull-up output circuit and the CMOS output circuit except for P8.

" Ratings n
Conditions Unit | 8
Vpp(V) min typ max z
4.5 5.0 55|
With HOLD mode
"ON" 1.8 55| V
With output Nch
0.75V, +135( V 1
transistor "OFF" 451055 DD
Input high-level With _OUtplﬂt NC': 451055 0.75Vpp voo| v | 2
voltage transistor "OFF
OSC1
PO, P1, P4, P5, PC With output Nch
o T ’ . 0.7V, V
VIHE) PD, PE transistor "OFF" 451055 bD bop Vv 3
With tristate input
VIH@4) |PE mode selected 451055 0.8VDD Vpp| V

Continued on next page.
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Continued from preceding page.
) . . Ratings . o
Parameter Symbol Pins applicable Conditions Unit | ©
Vpp(V) min typ max z
Intermediate level With tristate input
; Vim PE P 451055 0.4Vpp 0.6Vpp| Vv
input voltage mode selected.
In-phase input With comparator
voltage Vcmm  |PD, PC2, PC3 input mode selected 451055
P2, P3(except P33/ With output Nch
HOLD), P6, P9 and transistor "OFF"
ViL@)  |RES. 451055
Input low-level 0OSC1
voltage V|L(2) |P33/HOLD 1.8t05.5
Vi (3) PO, P1, P4, P5, PC, PD, | With output Nch 451055
I PE, TEST transistor "OFF" =10
With tristate input mode
ViL@4) |PE selected. : v
Operating frequenc
_p _9 q Yy fop MHz
(instruction cycle
fime) (TcYe) (hs)
Please refer to Flguref.
As it shows, input clogks:
reach the OSCI plnéro
an external clock te
Frequency fext and the OSC2 4.35| MHz
be left open.
lation circ twh
o should be ‘xtginal clock
g input".
1S Please,
5 As it shayls,
g reagh tife OSC1
= oul it textH osc1 aFextérnal clo
g|rusew textL ns
o
©
c
Q
=
w
Rise and Fall textR
times textF 30| ns
S | Oscillation
3|s 451055 4.0 MHz
S |s |frequency
IS
c |66 S
S |£#%|Oscillation 45t05.5 10| ms
< | £75| stabilization
§ O S|time period
S
$ |External R and 451055 100 pF
C constants 2.2 kQ

No0.2928-12/18
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Electrical chracteristics at Ta= 10"C to 40°C, V gs=0V, unless otherwise noted

) . - Ratings . o
Parameter Symbol Pins applicable Conditions Unit | &
Vpp(V) min typ max Z
VIN = 13.5V
) | P2 P8(except P33/ ko tout Neh 451055
HOLD) and P6. transistor "OFF"
PO, P1, P4, P5, P9, PC,
OSC1, RES and P33/ Vin = V
Input high-level HOLD. IN bD
current IH(2) N hat the PD. PE With output Nch 45t05.5
ote that the ) , transistor "OFF"
PC2, and PC3 are not
included.
VIN = VDD
IIH®3) |PD, PE, PC2, PC3 With output Nch 45t055
transistor "OFF"
Input pins otner than VIN = Vss
(@) With output Nch 451055
Input low-level PD, PE, PC2 and PC3 | ansistor "OFF"
current VIN = Vss
(2 |PC2,PC3, PD, PE With output Nch
transistor "OFF"
P2, P3(except P33/ loH = —-1mA
VoH(1) |HOLD), P6, P8, P9, and
Output high-level PC. loq =-0.1mA
voltage
Vou( |PO:PL P4 PS.PT. PA, IOH = -200pA 4
PB IOH = -130p 4
Output pull-up | PO, P1, P4, P5, P7, PA, Ving =
current PO PB IN= mA | 4
PO, P1, P2, P3, P4, P5,
Output low-level VoL(1) |P6. P8, P9and PC 04| VvV |5
(except P33/ HOLD).
voltage
VoL(2 |P7,PA,PB 15 Vv
lorp(1) |P2, P3, P6, P7, P 50| pA |6
Output-OFF :
| 2
leakage current OFF(?) 10| pA 6
IoFF@3) 45105.5 -1.0 pA | 7
Comparator offset v
+ +
current OFF 45t05.5 +50 +300( mV
" Hysteresis Vhys 0.1Vpp v
© |voltage
2
g High-level
g threshold 45t05.5 05VDD 075VDD \
+ |voltage
E Low-level
@ |threshold 0.25Vpp 05Vpp| V
voltage
Refer to Figure 4.
C =100pF +5% 45t05.5 2.0 3.0 4.0 MHz
R =2.2kQ +1%

Continued on next page.
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Continued from preceding page.

Ratings . o)
Parameter symbol Pins applicable Conditions Unit | 5
Vpp(V) min typ max z
o
T3 451055
o.c
Cycle time —— tckcy
g3
Eg— 45t05.5
©
o] )
2 Low-l(_evel g § (KL Refer to Figure 5 451055
'E |and high- |2 SCKO, SCK1 (timings) and Figure6
= |level pulse | = (test load).
= . = Ol
g |width 8§ tCKH 451055
=| ICKR
Rise and |83
falltime |83 451055 |
© {CKF
- Refer to Figure 5
2 | Data setup time fick (timings). Hs
£ Time periods based
s Sl0. i1 on the SCKO and
5 Data HOLD o
D |+ tcki SCK1 clock rising us
time edges(1).
Refer to Figure 5 ¢
] (timings) and Fig
o
3 Qutput delay tcKo 500, SO1 us
T [time
5]
n
INTO high-level
and low-level tt'OH INTO Teve
pulse width 1oL
12}
=
K]
g High-level and
O |low-level pulse t1H
5 X 451t05.5 2 T
2 |width (INTO ° cve
‘o |notincluded)
o
>
a
PIN1 high-level
and low-level 2 Tcyc
pulse width
RES high-level
and IOV\?—IeveI - With reset request 3 T
’ acceptable cYc
pulse width
45t05.5 30| us
4 MHz ceramic 45 8l ma
resonator oscillation '
4 MHz external clock | 4.5t05.5 6.5 11| ma 8
source '
RC oscillation 4.0 8| mA

Continued on next page.
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LC66E516

Continued from preceding page.

; ) - Limits )
Parameter symbol Pin applicable Conditions Unit
Vpp(V) min typ max

Note

4 MHz ceramic
resonator oscillation

Current drain during
HALT operation | IDDHALT |VDD 4 MHz external clock | 4.5t05.5
mode source

RC oscillation

Current drain during

HOLD operation IbpbHOLD |VDD 1.8t055
mode

please refer to the value listed in the output puII up current CQI umn (1
cannot be used as the input ports if they have been set to the CIVI 0S¢

has been in OFF state.
Note 8: Reset mode.

l 0SC1

External clock
input

Vob

K _______________ Lower operating Vpp limit
----------------- ov
0S¢

el NANANANN
t
lresonatorJ,; s ! Stable oscillation
Oscillation unstable
time period
Figure 2. Ceramic resonator oscillation circuit Figure 3. Oscillation stabilization time
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LC66E516

° 4 MHz (Murata) Cl | 33pFx10%
o
§ = | CSA4.00MG C2 | 33pF+10%
£ osc1 0SC2
T o 0,
g % 4 MHz (Kyocera) C1l | 33pFx10%
© = | KBR4.OMS c2 | 33pF£10%
Cext Rext
g 4 MHz (Murata) CST4.00MG
g =
5 g
g3
< € | 4 MHz (Kyocera) KBR-4.0MES . .
o< (Kyocera) Figure 4. RC oscill

Table 1. Ceramic resonator oscillation constants
(recommended)

teku ] tekk

SCKO
K9 0.25VopInput \
SCK1 oo NP

0.4Vpp Output

Sio
Si1

Figure 6. Timing load

S00

[gt* timingsfor INTO, INTL, INT2, INT3, INT4, INT5, PIN1 and RES

N0.2928-16/18



LC66E516

Vin
VRer X XOFF
Vin OFF
Comparator
Qutput data
TRs

Figure 8. Comparator response speed (TRS) and outy

LC66E516 RC oscillation characteristics

Stants and other condi-
tions:

2.0MHz = fRC £ 4.0MHz

External constants --- Cext = 100pF and Rext = 2.2kQ
Ta=10°Ct040°C andVpp = 4.5V to 5.5V

t and thie.Cext should be within the range between
vely#Please take a close look at the figure below.
oscl ﬂatlor.l”frequency to be selected should Meet the

If you are to employ the external constants other thaﬂ\ the aboy
T.B.D kQ and T.B.D kQ, and between T.B. DpFandTB_Ef F
Note 10: WithVpp = 4.5V to 5.5V and Ta= 10°Cto 402
requirement that the operating frequenciesi

ractenstlc curve is given |
r‘ence only without guarantee.

N

30 40 50 100

R (kQ)

Figure 9. RC oscillation frequency reference values
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LCG66ES16

Series Lineup

Type Number Pins ROM capacity RAM cap Package Features

LC66304A/306A/308A 42 |4K/6K/8KB 512w DIP42S QFP48E Normal version

LC66404A/406/408A 42 |4K/6K/8KB 512w DIP42S QFP48E

4.0 to 6.0V/0.92s

LC66506B/508B/512B/516B 64 |6K/8K/12K/16KB 512w DIP64S QFPG4A

LC66354A/356A/358A 42 |4K/6K/8KB 512W DIP42S QFP48E

voltage versibn

LC66354S/356S5/358S * 42 |4K/6K/8KB 512w
LC66556A/558A/562A/566A 64 |6K/8K/12K/16KB 512w
LC66354B/356B/358B 42 | 4K/6K/8KB 512w
LC66556B/558B 64 |6K/8KB 512w

LC66562B/566B 64 |12K/16KB 512

LC66E308 42 |EPROM 8KB Evaluation-use windowed
version & one-time version
LC66P308 42 |OTPROM 8KB
4.5 to 5.5V/0.92us
LC66E408 42 |EPROM 8KB
*:with window
LC66P408 42 OTPROM 8KB
LC66E516 64
LC66P516 64 PeiS QFPBAE

B Specifications of any

B “aqy ‘and all iffgtmation described or contained herein are subject to change without notice due to

B |nformation (including circuit diagrams and circuit parameters) herein is for example only ; it is not

characteristics, and

States that cannot be evaluated in an independent device,
vices mounted in the customer's products or equipment.

products or equ?nent To Ve
the customer skouid alway

produgtffe@pnﬁlogy improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the gANYO product that you intend to use.

guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of October, 2001. Specifications and information herein are subject

to change without notice.
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